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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

OnTuMmizallis akTUBHOI'O OJJHOKOHTYPHOI'O €KPaHy J1s1 3MEHIIEHHS MarHiTHOTO M0J1s1 BOYJ0BaHO]

TpaHCPOPMATOPHOI MifCTaHLii

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Optimization of active loop used to mitigate magnetic field of indoor transformer substation

Pedepar yKpaiHCBKOIO:

OG6’eKT OCIiIKEHHS — MarHiTHe 1oJjie BOYL0BaHMUX TPaHC(POPMATOPHUX MiAcTaHLil. [IpegmeT oCmimKeHHs ~
aKTVBHI KOHTYPHi €KpaHU [1J151 3MEHILIEHHS MarHiTHOro I10Jisl IPOMUCJIOBOI YaCTOTU. MeTo0 po60TH 3a NePLIUM
€TaIloM € BU3HAY€HHS IEPCIEKTUBHUX TUIIIB aKTUBHUX €KPaHiB [1J11 HOpMaJisallii MarHiTHOTo 1osist BOyJOBaHUX
TpaHCcPOPMATOPHUX ITiACTAHIIIN Ta KpUTEPIiiB ixHBOI onTuMizarii. MeTonu gOCHimKeHHs — METOU MaTeMaTHUIHOI
di3uKy, HAyKOBI [10JI0’KEHHSIX TEOPii eJIEKTPOMArHiTHOTO 1107151 Ta TEOPETUYHOI eJIeKTPOTEXHIKH, METOU
KOMITIOTEpHOI anrebpu. MaremaTuyHe MOJ€JII0BAaHHS MarHiTHOTO 1oJ1st BOYZ0BaHOi TpaHC(OPMATOPHOI MifcTaHIji
Ha HOMiHasIbHY NOTYXXHiCTh 100 KBA nokasaso, 1o Ha BificTaHi 1 M Bif migcTaHiii firoye 3Ha4€HHSI MarHiTHOI
ingykuii y 1,6..15 pasis nepeBuinye piBeHsb, KU, 3TiIHO 3 HALlIOHABHUMY HOPMAaTUBHUMU JOKYMEHTAMH, €
0e3reyHrM JJ1s1 3TOPOB’sl IIPU JOBIOTPUBAJIOMY BIUIMBI Ha JIIOAUHY. BCTaHOBJIEHO, 1110 MarHiTHe I0JIe Csrae
HaMOi/IbIIKMX 3Ha4€eHb B 00J1aCTi HAJ IifCcTaHIi€lo i 6ins1 ogHiei 3 ii cTiHOK. OGIPyHTOBAHO, 110 NEePCIEKTUBHUN
aKTUBHUI €KpaH Ma€ CKJIATATUCS 3 KiJIbKOX IIOCiIOBHO 3'€JHAHMX IIPSIMUX TiNSTHOK, PO3TAIOBAHUX 6ifis
3a3HavYE€HUX BEPXHbOI Ta 6i4HOI rpaHei TpaHchopMaTOopHOi mifcTaHiiii. HoBusHo po6oTu € po3pobieHa
MaTeMaTU4Ha [IOCTAaHOBKA 3374l ONTUMi3allii TapaMeTpiB akTMBHOIO KOHTYPHOIO €KPaHa, 5Ka, Ha BiIMiHY Bif,
BiIOMMX, [ja€ 3MOT'Y BU3HAYUTH KUJIBKICTh [IJITHOK €KpaHa Ta iXHIO B3a€EMHY OPi€HTallilo, 32 SIKUX MarHiTHE I10J1e
BOymoBaHOi TpaHCHOPMATOPHOI HifcTaHLii 6yJe 3MeHIIEeHO 10 6e3[1eYHOTo PiBHS, a €KPaH CIIOKMUBAaTUME MiHIMyM

€JIEKTPUYHOI €HEePrii.

Pedepar aHIJ1iHCBKOIO:

The object of research is the magnetic field of built-in transformer substations. The subject of research is active
loops for reducing the power frequency magnetic field. The purpose of the work on the first stage is to determine
prospective types of active shields for normalizing the magnetic field of built-in transformer substations and
criteria for their optimization. Research methods include methods of mathematical physics, scientific positions of
electromagnetic field theory and theoretical electrical engineering, methods of computer algebra. Mathematical
modeling of the magnetic field of a built-in transformer substation with a nominal capacity of 100 kVA showed that
at a distance of 1 m from the substation, the r.m.s. value of magnetic flux density is 1.6..15 times higher than the
level, which, according to national regulatory documents, is safe for health at long-term impact on a person. It was
established that the magnetic field reaches its highest values in the area above the substation and near one of its
walls. It is substantiated that the prospective active loop should consist of several serially connected straight
sections located near the indicated upper and side faces of the transformer substation. The novelty of the work is
the developed mathematical formulation of the problem of optimizing the parameters of an active loop, which,
unlike the known ones, makes it possible to determine the number of sections of the shield and their mutual
orientation, under which the magnetic field of the built-in transformer substation will be reduced to a safe level,
and the shield will consume a minimum of electrical energy .
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zBa HTII yKpaiHCBKOIO: PekomeH alii 3 MATEMATHYHOTO MOAIEIIOBAHHS MATHITHOTO T10JISI

TpaHCcHOPMATOPHUX MigCTaHIIN

Ha3zpa HTII aHrsi#icbKo0: Recommendations for mathematical modeling of the transformer substation

magnetic field

HTII, sixy nepen6a4asiocsi CTBOPUTH:
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpuMmaHi pe3yJIbTaTH: MeTtoay, Teopii

I‘a.nysb 3aCTOCYBaHHSI: EynekTpoeHepreTruka
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Onuc HTII: Pexomenpaiii, BUKiafeHi B 3BiTi, Jal0Th 3MOT'y IIPOBOJAUTY MaTEMATUYHE MOJEJIIOBAHHS MAarHiTHOTO
110J1s1 TpaHCGOPMATOPHUX MifCTaHLiN. MarniTHe rnose TpaHcOPMaTOPHOI MiICTaHLIii MOAEIIOETHCS 1OTO
OCHOBHUM JP)KEPeJIOM — HU3bKOBOJIbTHUM TpU(asHUM CTPYyMOIIPOBOZIOM. ToMy TpaHcopMaTOpHa mifcTaHLis
PO3IJIAAEThCA 9K CYKYIIHICTD BiZIpi3KiB IPOBiIHUKIB 3i CTPYMOM; KOSKHUM TaKWi BifIpi30K 3aja€ThCsl KOOPAMHATAMU
M0ro KiHLIiB Ta KOMIVIEKCHOIO aMILIITY[0I0 CTPYMY, 110 IIPOTiKae 4epe3 HbOr0; MarHiTHE I10JI€ KOSKHOTO BilIPi3Ky
IIPOBiIHMKA ONKMCYETHCS 32 JOINOMOI0I0 KOMIUIEKCHOI aMIUIITYyI1 MarHiTHOI iHAyKIii, @ MarHiTHe MoJie migcTaHii —
K CYIEPIIO3UILIisl MarHITHUX IOJIiB BCiX BiAPi3KiB NPOBigHUKIB. BXiTHUMU JaHUMU € KOOPAWHATU JiNSTHOK
CTPYMOIIPOBO/IiB TpaHC(HOPMaTOPHOI IiACTaHIIii Ta KOMIJIEKCHI aMIIITy 11 CTPYMIB, IKi IPOTIKAIOTh MO LIUM
IinsHKaM. B pa3i BUKOpHUCTaHHS aKTUBHOT'O KOHTYPHOI'O €KpaHa, KOOPIMHATH AJITHOK €KpaHa Ta KOMILJIIEKCHA
AMILIITYA CTPYMY B €KpPaHi NOJIy4al0ThCS 40 BXiIHMX JAHUX. BUXifHUMU TaHMMU € PO3MNOLiI KOMILJIEKCHO]
aMIUITyay BEKTOPA MarHiTHOI iHAYKIii B 3aJaHUX TOYKAX, IKUW PO3PAXOBYETHCS 32 HABEJIEHMMU B 3BIiTi

dopmynamu.
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indpactpykTypu Ykpainuy, [I1 «<HEK «Ykpenepro», [lep>kaBHUI IPOEKTHO-BULIYKYBAJIbHUI Ta HAYKOBO-A0CIiTHUN

IHCTUTYT «YKPEHEPTOMEPEKIIPOEKT»

IlepcrieKTHBHI PUHKH: PUHOK iHKMHIPMHIOBUX MTOCITYT

XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IloTpiOGHMI 0GCAT iIHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaJaIOTHCS iHBECTOPY IIiCJIs 3aBepIIeHHs POOOTH:
HasaBHicTb Oi3Hec-1JIaHY:

TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
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