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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHUX PYOPHK:

Tema guceprauii:
1. EnexTpoMarHiTHi Bi6po30yIpKyIoUi CHUJIN Ta [iarHOCTHKA YIIKOIKEHb IIOTYKHUX TypOOreHepaTopis.

2. The electromagnetic vibration disturbing forces and diagnosis of damage of powerful turbogenerators.

Pedepar:

1. O6’eKT mOCTiIKEHHS: 3aKOHOMIDHOCTI PO3IOily €JIEKTPOMArHiTHUX BiOPO30YIKYIOUMX CUJI B YIIKOJKEHUX Ta
HEYIIKOIKEHNX KOHCTPYKLisX TypboreHepaTopiB. MeTa po60TH: pO3po6Ka MaTeEMAaTUYHUX MOJeei
TypOOreHepaTopiB J1s1 OTPMMaHHS HOBUX JIaHUX LIOJ0 3aKOHOMIPHOCTEN pO3INOoIily eJeKTPOMarHiTHUX
BiOpPO30YAKYIOUMX CUJI B HEYIIKOI)KEHUX i B YIIKOIPKEHUX KOHCTPYKLiSIX MOTY>KHUX TypOOreHepaTopiB Ta
BM3HAYE€HHS CUCTEMMU BiNOBIIHUX AiarHOCTUYHUX O3HAK NPU NPOBEEHHI Bi6palliliHOi AiarHOCTUKY AJ1s1
HiABUILEHHS eKCIlTyaTaliliHoi HalifHOCTI Typ6oreHepaTopiB. MeTony JOCTiIKeHHS: METOAU MaTeMaTUIHOTO
MOJIEJIIOBAHHS, METO, CKIHYEHHUX €JIEMEHTIB, METO]] BU3HAYEHHS TEH30Pa MarHiTHOrO HATATY, METO
6araTono3ULiHMX PO3PaxXyHKiB, METOIX (PI3MYHOIO MOZEIOBAHHS. T€OPETHYHI Ta IPAKTUYHI PEe3YyJIbTATH i
HOBU3HA: BIIEPIIE PO3PO6JIEHO MI0JIbOBY MAaTEMATUYHY MOJIEJIb TypOOreHepaTopa IJIsl aHajli3y eJ1eKTPOMarHiTHUX

BiOpPO30YAKYIOUMX CHUJL, SIKA peasli3oBaHa METOJOM 6araTono3uLiNHNX PO3PaxyHKIB i JO3BOJISIE pO3PaxyBaTH YaCOBi



3aJ1€’KHOCTI €JIeKTPOMAarHiTHUX CUJl, YIOCKOHAJIEHO KOJI0-T10JIbOBY MaTeMaTUYHY MOJIeJIb TypOOoreHepaTopa AJs
aHasli3y eJIeKTPOMAarHiTHUX Bi6pO30yIKYI0UUX CUJL, sIKa BpaXOBY€e HECUMeETpilo CTpyMiB a3 06MOTKH CTaTOPA,
YIOCKOHaJIEHO MaTeMaTUYHy MOJeJIb 1711 PO3PaxyHKy pajliaJibHUX €JIEKTPOAMHAMIYHUX CUJI B 3y011€BO-T1a30Bii
30HI cTaTOpa TYpOOreHepaTopa, siKa Ha BiIMiHY Bifl iCHyI0OUMX J03BOJISIE YTOYHUTU PO3PAXyHKOBI 3aKOHOMIPHOCTI ix
pO3II0ziny, OGIPYHTOBAHO CUCTEMY IiaTHOCTUYHUX O3HAK /JISI IiarHOCTYBaHHS! YIIKOIKeHb OOMOTKY 30y KEHHH,
J1060BUX YaCTUH OOMOTKM CTaTOpa Ta €KCLEHTPUCUTETY poTopa TypboreHneparopa. [Ipegmer i cTymiHb
BIIPOBA/P)KEHHSI: BUKOPUCTOBYIOTHCS! Y BUTJISIZ] MOJIbOBUX MaTEMATUYHUX MOJI€JIEN Y HABYAJIbHOMY IIPOLIEC]
kapenpu enexkrpomexaHiku B HTYY «KIII im. I. CikopcbKOro» Ta METOAMYHUX PEKOMEHIALliil 11010 AiaTHOCTYBAaHHS
VUIKO/>KEHb €JIeMEHTIB KOHCTPYKIii poTopa TypboreHeparopa IIpy BUKOHaHHI HayKoBO-JocinHux pobit y BIT HTL]
IIT «<HAEK «Eneproatom». EpeKTUBHICTb BIPOBAIKEHHS: MiABUILEHHS HailHOCTI TypboreHeparopis. Chepa

BUKOPUCTaHHS: €JIEeKTPOCTaHIIil YKpaiHu, 3aBO-BUPOOHUKYU TYpOOreHepaTopPiB.

2. The object of research: distribution of electromagnetic vibration disturbing forces in undamaged and damaged
structures of powerful turbogenerators. The purpose of research: development of mathematical models of
turbogenerators for obtaining new data on the regularities of the distribution of electromagnetic vibration
disturbing forces in undamaged and damaged structures of powerful turbogenerators and determination of the
system of the diagnostic features during vibration diagnostics for increasing the operational reliability of
turbogenerators. Methods of research: the methods of mathematical modeling, the method of finite elements, the
method of determining the tensor of magnetic tension, the method of multiposition calculations, the methods of
physical modeling. Theoretical and practical results and innovations: The mathematical model of the
electromagnetic field in the active zone of the turbogenerator, which allows to calculate the electromagnetic
vibration disturbing forces in damaged and undamaged elements of the generator, including various operating
conditions is developed. The diagnostic feature of distribution electromagnetic vibration disturbing forces by
damage of the stator core and rotor, including the winding of excitation, are obtained. Operating conditions of a
turbogenerator with a power factor close to one-unit vibration increase at a frequency close to 200 Hz is proved.
It is danger, for example, for the end winding of a stator in consequence of resonant electromagnetic oscillations.
Methods of diagnosing damages of structure rotor turbogenerator, including inter-turn excitation winding on the
basis of the analysis of the distribution of electromagnetic vibration disturbing forces are proposed. Diagnostic
features determining the occurrence of damage at an early stage of occurrence, as well as the place and degree of
development are proposed. A subject degree of introduction: used as field mathematical models in the educational
process of the Department of Electromechanics at NTUU " I. Sikorsky KPI" and methodical recommendations for
diagnostics of damages of elements of the design of the rotor of the turbogenerator during the execution of
research works at the SS Scientific and technical center of NNEGC "Energoatom". Effectiveness of implantation:
increase of reliability of turbogenerators. Sphere of use: power plants of Ukraine, factories producing
turbogenerators.

Jep>kaBHHH peecTpaniiiHuil Homep [iP:

IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKHU:
CrpareriyHui NpiopUTETHUI HAIIPSIM iHHOBaLilHOI AiIJIBHOCTI:
ITizcyMKH JOCTiI>KEeHHS:

Iy6sikaii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasIbHO-€KOHOMIYHA CIIPSIMOBAHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaa>keHHs pe3yJIbTaTiB AHcCepTalii:



3B'S130K 3 HAYKOBHMH TEMaMH:

VI. BizoMocTi mpo HayKOBOr0 K€PiBHUKa /KePiBHHUKIB (KOHCYJIbTAaHTA)

VII. BizomocTi npo o@dilifiHuX ONOHEHTIB Ta PELeH3€HTIiB

OdiuiiiHi OIOHEeHTH

PeuenzeHTn

VIII. 3ak1104Hi BiZOMOCTI
BaacHe IlpizBuiie Im's ITo-6aTbKOBI
TOJIOBH paju

BiiacHe IIpizBuie Im's ITo-6aTbKOBI
TOJIOBYIOYOTO Ha 3acCiaHHi
BignoBigasbHUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

PeectpaTtop

KepiBnuKk Bigainy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 32 peeCTpallilo HayKOBOIi

OisIIBHOCTI

JKapkin Anppiit Penoposuy

AHTOHOB OsnekcaHap €BreHOBUY

IOpuenko T.A.



