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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHX PYOPHK: 45.37

Tema guceprauii:
1. BjocKkoHazneHi METOIU €JIEKTPOMATHITHHUX i TEIJIOBUX PO3PaxyHKiB €JIEMEHTIB KOHCTPYKIii CUIOBUX

TpaHCPOPMATOPiB Ta PeaKTOPiB HAa OCHOBI YMCEJIbHUX i aHATIITUYHUX MOJEJIe.

2. Improved methods of electromagnetic and thermal calculations of the constructional elements in power
transformers and reactors on the basis of numeral and analytical models.

Pedepar:

1. O6'eKT mOCTiI)KeHHS: eJIeKTPOMArHiTHi i TEINJIOBi Mpoliecu B MaCJIOHATIOBHEHUX CUJIOBUX TpaHCHOpMaTOpaXx i
peakTopax. MeTa poboTu: BOCKOHAJIEHHS METO/IiB, MAaTeMaTUUYHUX MOJieJlell, po3po0Ka HAyKOBUX IiAXOIiB 1715
€JIEKTPOMArHiTHUX i TEMJIOBUX PO3PaxXyHKiB B €JIeMEHTax KOHCTPYKIIii MaCJI0OHAITOBHEHUX CUJIOBUX
TpaHcPOpMaTOpiB i peakTopiB, o 3ade3nevye NiABUIEHHS SIKOCT] iX IPOEKTYBaHHS. MeTonu JOCTiIKeHHS:
METOJIM CKiHYEHHOEeJIEMEHTHOT'O aHali3y [1pY PO3B’si3aHHi cucteMu piBHSIHb MakcBesa i Has'e-Crokca, s
PO3B’s13aHHS KpalOBUX 33/1a4 TEIJIONPOBIAHOCTI 3i 3MilIAHUMU TPAaHUYHMMY YMOBAaMHU — aHAIITUYHI METOIY 3
PO3BMHEHHSIM IIYKaHOI PyHKIi; 1151 Bepu@ikauii pe3ynbTaTiB — MOPiBHSIHHS 3 pe3yJIbTaTaMU YMCETbHOTO

MOZIeJIIOBaHHS, BUMIDIB i TEIJIOBI3IHUX NOCiIKeHb Ha Qi3MYHUX MOJIEJISIX Ta HATYPHOMY YCTaTKyBaHHI.



TeopeTnyHi Ta IPaKTUYHI pe3yIbTaTy i HOBU3HA: BLOCKOHAJIEHO MOZEJIi TPMBUMIPHOTO MOJILOBOTO PO3PaXyHKY
BTpaT y BUKOHaHMX 3 pepo- i HeMarHiTHOI cTai spMoBUX 6aJsKax i 6aKy 3aBISKYA BpaXyBaHHIO PO3IOLiTY 06'eMHO]
IiTBHOCTI BTPAT Ha BUXPOBi CTPYMM i Ha ricTepesuc; Blieplie po3pobseHo 3acobaMy CUCTEM
CKiHY€HHOEJIEMEHTHOTO aHaJli3y METO] IIOETAITHOTO PO3PAXyHKY MarHiTHOTO 10JIsl, BAXPOBUX CTPYMiB, BTPAT i
TEMIIEPATYP €JIEMEHTIB KOHCTPYKILi, Ki B TPUBUMIPHUX MOZEJAX YCTATKyBAHHS MOXKYTb PO3IJIAAATUCS K ILJIOCKI;
BIOCKOHAJIEHO METOJ, TEIIJIOBUX PO3PaxXyHKiB KOHTAKTHUX [TPOBiIHUX IJIACTVH HA CTPMKHI Ta aHi30TPOITHUX
IeTajied 3 eJIEKTPOTEXHIYHOI CTaJli LIJIIXOM BUKOPUCTaHHS YMCEJIbHYX i aHAJIITUYHUX MOJEJIEN 3 YTOYHEHUMU
TPUBUMIPHUMY KPaOBUMU 334a4aMU TEIUIONPOBITHOCTI 31 3MilIaHMMU TPAHMYHUMU YMOBaMU; BIIEpILE
PO3p0o6JI€HO HAYKOBUIA MiAXin 40 3B's13aHOTO €JIeKTPOMAarHiTHOrO, TeIJIOBOTO i TipOIMHAMIYHOTO PO3PaxyHKY
€JIeMEHTiB KOHCTPYKIii i 0OMOTOK 3a CTaljiOHapHUX YMOB TEIJIOMaCOIIEPEHOCY B TPaHCPOPMATOPHOMY MaCIli;
PO3p06JIEHO METOAMKY PO3PaxXyHKy iHIYKTUBHOCTI Ta BOJIbT-aMIIEPHO] XapaKTE€PUCTUKU IIYHTYBAJIbHUX PEAKTOPIB.
[IpenMmer i CTymiHb BIPOBAI)KEHHS: BAKOPUCTOBYIOTbCS IIPU IPOMHUCJIOBOMY ITPOEKTYBAHHI Y BUTJISAIi IPOrPAaMHO-
METOJIMYHOTO 3a6€3M€4YEHHS], a TAKOX Y BUTJIAi HOPMATUBHUX METOAMK YMCEIBHOTO €JIEKTPOMArHiTHOTO Ta
Ter10Boro mogestosanHs B [IpAT «3anopixrpancdopmarop». EQeKTUBHICTb BIPOBAI>)KEHHS: 326€31€UNII0
NiABUILEHHS] KOHKYPEHTOCIIPOMO>KHOCTI IPOAYKLIi 332 paxyHOK ONTHMAaJILHOTO BUOOPY IapameTpiB
KOHCTPYKTUBHUX €JIEMEHTIB Ta JO3BOJINJIO 3a06€31eYNTH HaZiHICTh KOHCTPYKLIi 32 PaXyHOK 3MEHIIEHHS
JIOKaJIbHUX BTPAT Ta neperpisiB. Cpepa BUKOPUCTAHHS: IPOEKTYBAHHS Ta PO3PaxXyHKU TPaHC(POPMATOPHOTO

YCTAaTKyBaHHS Ha MaIJ_II/IHO6y,U1iBHI/IX Hi,Z[HpI/IGMCTBaX Ta B IPOEKTHUX iHCTI/ITYTaX.

2. The object of research: electromagnetic and thermal processes in the oil-immersed power transformers and
reactors. The purpose of research: improving of methods, mathematical models, development of scientific
approaches for electromagnetic and thermal calculations in the structural elements of the oil-immersed power
transformers and reactors to ensure improvement of their design quality. Methods of research: methods of finite-
element analysis at the decision of Maxwell and Navie-Stocks system of equations, for the decision of boundary
tasks of heat-conducting with the mixed boundary conditions are analytical methods with expansion of desired
function; for verification of results - comparing with the results of numerical design, measuring and heat
researches on physical models and model equipment. Theoretical and practical results and innovations: the models
of the three-dimensional field calculation of losses are improved in executed from magnetic and non-magnetic
steel yoke beams and tank owing to the account of distribution volumetric loss densities to eddy currents and to
hysteresis; the method of step-by-step calculation of magnetic field, eddy currents, losses and temperatures of
construction elements, which in the three-dimensional models of equipment can be examined as flat, is developed
for the first time for the systems of finite-element analysis; the method of thermal calculations of contact
conductive plates of the core and anisotropic anisotropic extreme stacks made of electric steel by the use of
numerical and analytical models with the specified three-dimensional boundary tasks of heat-conducting with the
mixed boundary conditions; the scientific approach to connected electromagnetic, thermal and hydrodynamic
calculation of designed elements and windings in stationary conditions of heat and mass transfer in transformer oil
was developed for thr first time; calculation methodology of inductance and volt-ampere characteristic of shunt
reactors are worked out. A subject degree of introduction: used for the industrial designing as a programmatic-
methodical software, and also as normative methodologies of numerical electromagnetic and thermal modelling in
PrJSC "Zaporozhtransformator". Effectiveness of implantation: provided the increase of competitiveness of
products owing to the optimal choice of structural elements parameters and allowed to provide reliability of
construction owing to diminishing of local losses and overheats. Sphere of use: designing and calculations of
transformer equipment on machine-building enterprises and at project institutes.
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