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AHOTAILIA

[IpoBopHuii B.II. YockoHalleHHsT METOMy 1arHOCTHMKM MEXaHIYHOTO CTaHy
obmoTtok cwioBux TpaHcopmaropiB. Ksamidikariiina maricrepcbka pobOoTa Ha
3100yBaHHs JPyroro (MariCTepchbKoro) piBHsI BHUINOI OCBITU 3a cHeliaigbHIcTIO 141
«EnexkTpoeHepreTuka, €IEKTPOTEXHIKA Ta e€JIEeKTpOMEXaHika». MHKOIaiBChKHA
HallOHAJIBHUI arpapHuil yHiBepcutet, Mukonais, 2022 p.

JIuBAS4YMCh HA Cy4YaCHUH CTaH, pO3pPOOKH Ta J1arHOCTYBAaHHS CHJIOBUX
TpaHc(opMaTopiB BUHUKAE MUTAHHS Y PO3p0oOIIl METOMIB JIarHOCTUKH MEXaHIYHOTO
CTaHy 0OMOTOK CHJIOBUX TpaHC(OpMaTOpIB.

Jlana  maricrepchka poOoTa  TPHUCBAYEHA  PO3POOJEHHIO  METOJMKHU
J1arHOCTYBaHHSI CHJIOBUX TpaHC(POpPMATOPIB.

VY pe3ynpTaTi BUKOHAHHS JOCTIAHMUIBKOI poOOTH, OynM BHU3HAYEHO, IIO Ha
OCHOB1 METOJly YaCTOTHOTO BIJITYKY PO3IIUPIOIOTHCS Ta MOTIUONIOIOTHCS CIOCOOU
MOJICJIIOBAHHSI MEXaHIYHUX TMOIIKOKEHh OOMOTOK Ta Ha IX OCHOBI YTOUHIOETHCS
J1arHOCTYBaHHA Ta MPOTHO3YBaHHS PeCypcy CHIOBOTO TpaHCcpopMaTopa.

OcHOBHI HayKOBI1 pe3yJIbTaTh TMOB’sI3aHI 3 PO3POOKOI0 MaTeMaTUYHUX MOJIENIEH
Mar”HiTHUX Ta €JEKTPOAMHAMIYHMX TIPOIECIB Il BU3HAYCHHS MaKCHUMaJIbHHX
MEXaHIYHUX HABAHTAXKEHb Y PEXKHUMI KOPOTKOTO 3aMHKaHHSA, M0 BPaXOBYIOTh
TEOMETPII0 MArHIiTONPOBOJY, 0aka Ta OKpeMHUX BUTKIB OOMOTOK TpaHc(opmaTopa y
TPUBUMIPHIA TOCTAHOBII, a TaKOX HEJIIHIMHICTh MArHITHUX BJIACTHUBOCTEH
MarepiaiiiB. METOJMKH MOJEIIOBaHHA OOMOTOK CHJIOBUX TpaHC(OpMaTopiB, IO
J03BOJISIE  OTPUMYBAaTH YaCTOTHI XapaKTEPUCTUKH, PE30HAHCHI YaCTOTH SKHX
BIJIMOBIAIOTh YAaCTOTHUM XapaKTEPUCTUKAM peajbHUX TpaHchopMaTopiB, IO
BIJIPI3HSAETHCSI MOJKJIMBICTIO OOJIIKY HasBHUX Jedopmariiii BUTKIB Ta CTBOPEHHS
JTIarHOCTUYHUX MOJIEJICH 3 METOIO OIlIHKH CTaHy 0OMOTOK CHJIOBHX TpaHC(HOPMATOPIB,
OTpMMaHi IIIAXOM OOpOoOKH pe3yNbTaTiB BUMPOOYBaHb TpaHcPoOpMaTOpiB Ha
€JIEKTPOJMHAMIYHY CTIHKICTh IO CTPYMiB KOPOTKOTO 3aMHKAHHS.

BiamoBimHO 10 HayKOBUX pe3yibTaTiB, OTPUMaHi iXHI MPAaKTUYHI 3HAYCHHS, a
came: 3alporoOHOBAHUNA METOJ MOJENIOBaHHS MEXaHIYHMUX Aedopmarnii oOMOTKH Ta

QITOPUTMU PO3PAXYHKY €JIEKTPOJMHAMIYHUX CHJI JO3BOJISIIOTH TOYHIIIE MPOBOJUTH
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pPO3paxyHKH Ha €JEKTPOAMHAMIYHY CTIMKICTh OOMOTOK 3 YypaxyBaHHSIM HasBHOCTI
nedopmariiii B 0OMoTIi. MoaepHi30BaHI AIarHOCTUYHI MO OOMOTOK CHIJIOBHX
TpancopMaTopiB J03BOJISAIOTh BU3HAYATH TXHIM (DAKTUYHUN CTaH 1 HA MIJICTaB1 IIbOTO
JaBaTW peKOMeHAAIlll PO MPU3HAYEHHS TEPMIHIB IIJITAHOBUX PEMOHTIB.

KuarouoBi caoBa: niarHoctuka, TpaHchOpMaTop, peakTop, MaTeMaTH4HE

MOJICJTFOBaHHS, €JIEKTPOJUHAMIUHA CTIMKICTh, MEXaHIYHUN CTaH OOMOTOK.



ANNOTATION

Agile V.P. Improvement of the method of diagnosing the mechanical
condition winding of power transformers. Qualifying master's thesis on obtaining
the second (master's) level of higher education in specialty 141 "Electric power
engineering, electrical engineering and electromechanics". Mykolaivskyi National
Agrarian University, Mykolaiv, 2022.

Looking at the current state, development and diagnosis of security forces
transformers, a question arises in the development of methods of mechanical
diagnostics state of windings of power transformers.

This master's thesis is devoted to the development of the methodology
diagnostics of power transformers.

As aresult of the research work, it was determined that based on the frequency
response method, the methods are expanded and deepened modeling of mechanical
damage to windings and based on them is refined diagnosis and prediction of power
transformer resource. The main scientific results are related to the development of
mathematical models magnetic and electrodynamic processes to determine the
maximum mechanical loads in the short-circuit mode, which are taken into account
the geometry of the magnetic circuit, the tank and individual turns of the transformer
windings three-dimensional setting, as well as nonlinearity of magnetic properties
materials Methods of modeling windings of power transformers, which allows to
obtain frequency characteristics, the resonance frequencies of which correspond to
the frequency characteristics of real transformers, which is distinguished by the
possibility of accounting for existing deformations of turns and creation diagnostic
models for the purpose of assessing the condition of the windings of power
transformers, obtained by processing the results of transformer tests on
electrodynamic resistance to short-circuit currents.

According to the scientific results, their practical values were obtained, and
namely: the proposed method of modeling mechanical deformations of the winding
and Algorithms for calculating electrodynamic forces allow for more accurate

calculations of the electrodynamic stability of windings, taking into account the



availability deformations in the winding. Modernized diagnostic models of power
windings transformers allow to determine their actual condition and on the basis of
this to give recommendations on the appointment of scheduled repairs.
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electrodynamic stability, mechanical condition of windings.





