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PED®EPAT

B po60Ti KoHCTaTy€eThCsI HEOOXIAHICTh KOMILJIEKCHOTO €HEPTOpPECypCo30epeKeHHS B
€JIeKTPOCHEPIeTHlll, B TNEpIly Yepry MiABUIICHHS KOE(ILIEHTY KOPUCHOI i
eJIEKTporepeady, OCHOBHUMU €JIEMEHTaMU SIKHX € TpudaszHi TpanchopMaTopu 1 peakTopu.
Po3rnsHyTO CcTaH pO3BUTKY, KOHCTPYKTUBHO - TEXHOJIOTTYHI OCOOJMBOCTI Kiacudikali
Tpuda3zHUX ENEeKTPOMArHITHUX CHUCTEM TpaHc(hOpMaTopiB 1 peakTopiB. BuznaueHo, mo
BTpaTH EJIEKTPOIIOCTAYaHHS HaJeXKaTh TPaHCPOPMATOPHO — PEAKTOPHOMY OOJIaTHAHHIO
PO3MOIIBLYUX MIACTAHIIA KIHIEBUX JIISHOK €JIeKTPOINOoCcTayaHHs, ToO0To o0naaHanHus [ —
[II raGapuriB mnoryxHicTio a0 1000 xB-A (xkB-Ap). Takox BH3Haue€HO, WIO
TpancopMaropu 1 peakTopu, 10 TepeOyBalOTh Yy BHUPOOHUIITBI, MICTSATH IIUXTOBaHI
IUIAaHapHI 1 BUTI TPUKOHTYPHI MAarHITONPOBOAM 3  XOJIOJAHOKATaHOi PYJOHHOI
TeKCTYypOBAHOI eleKTPOTEXHIUHOI cTai. IX HemonikoM € migsumenHs Ha (30 — 40)% i (30
— 34)% BTpaT XOJOCTOTO X0y TpaHCHOPMATOPIB BIAHOCHO MUTOMHUX BTpAT CTall, IO
0OyMOBJIEHO 3MIHOK HallpsIMy MAar”HiTHOrO MOTOKY BIJIHOCHO TEKCTYpU B KyTax 1
HASIBHICTIO TPETIX TAPMOHIK MAarHITHOTO TOTOKY BIJIMOBIHO B MJIAHAPHUX IIUXTOBAHUX 1
BUTUX TPUKOHTYPHUX MAarHITONPOBOJaX. B oOCTaHHI Yacu MOYaIoCh MPOMUCIOBE
3aCTOCYBaHHA B BHTHX MAarHITONPOBOJAX CTBOPEHOI 1 KOIUTOBHOI  HampuKiHII XX
CTOMITTS aMOp(PHOI TOHKOCTPIUKOBOI CTajli 3 BIICYTHICTIO TEKCTYpH Ta CYTTEBO
3HIDKEHUMH BHUTpaTamu. OJHAK 3aIHMINTWIACE TpoOJieMa BENMKUX JOJATKOBHX BTpaT B
Tpuda3HUX BUTUX TPUKOHTYPHUX MAarHiTONpoBojax. Takox Bimoma OygoBa TpudazHUX
TpancopMartopiB 1 peakTopiB 3 KOMOIHOBAaHUMU CTUKOBUMH IPOCTOPOBUMU
Mar”iTOMPOBOJAAMH, IO MICTATH BHUTI sSipMa 1 IMIMXTOBaHI CTPUXKHI, HA SKI yCTaHOBIICHI
MUATIHAPUYHI OOMOTKOBI KOTYIIKM Ta B SKHMX BiJCYTHI BTpaTH BiJlI TPETIX TapMOHIK
notoky. OfHak B MOJIOHMX MAarHiTONPOBOJAX ICHYIOTh JOJATKOBI BTPAaTH B sipMax, IO
00YMOBJICHO TEKCTYpOIO PYJOHHOI cTami. B poOoTi MpONMOHYETHCSA, 3 METOIO
€HEPro30epekeHHs] Ta 3HWKEHHS TPYIOEMKOCTI BUPOOHUIITBA, 3aMiHA B CTHUKOBHX
IPOCTOPOBUX MArHITOMPOBOAAX UIMXTOBAHUX CTPHXKHIB Ha CHIPaIbHO HAaBUTI MpHU
3acTocyBaHl amopdHoi crami. Ha oOCHOBI BHUKOpHCTaHHS METOAY ONTHMI3AIliHHUX
HITbOBUX (YHKIINA 3 0€3pO3MIPHUMM MOKAa3HUKAMHU TEXHIYHOTO PIiBHA 1 BIAHOCHUMU

KEpOBAaHMMHU 3MIHHUMHU BH3HAUCHA I1MEHTUYHICTh TakuX (QYHKIIHA 1 1ICHTHYHICTD



ONTHUMAJIbHUX TI'E€OMETPUYHUX CHIBBIIHOLIEHb OJHAKOBUX CTPYKTYp 1 KOHCTPYKUIN
AKTUBHOI YaCTUHU TPAHCPOPMATOPIB 1 pEaKTOPIB.

B 3B’s3Ky 3 1M 3p00JjieHUH BUCHOBOK PO JOLUIBHICTB 1 MPOMO3UIIiS OpraHizalii
BUPOOHMIITBA HA OCHOBI IJEHTUYHUX CTUKOBHX MPOCTOPOBUX MATHITOIPOBO/IB
TpancopMaTtopiB 1 peakTopiB 3 BUTHUMHU YHI(DIKOBAaHUMHU SpPMaMU 1 CTPHUKHAMH 3
amop¢noi crami. HaBeneni B poOOTI mpomo3ullii Halal0Tb MOXKJIIUBICTh, Ha JOJATOK JI0
€HEPro30epeKeHHs,, OTPUMAHHS 3HAYHOTO TEXHIKO — EKOHOMIYHOTO €(eKTy Mpu
BUpPOOHULITBI TpaHchopmatopiB 1 peakTopiB I — I rabapuris, siki € BupobaMu MacoBOIo

BHITYCKY.



ABSTRACT

The work states the need for comprehensive energy resource conservation
electricity, primarily increasing the efficiency power transmission, the main
elements of which are three-phase transformers and reactors. The state of
development, structural and technological features of the classification are
considered three-phase electromagnetic systems of transformers and reactors. It was
determined that power supply losses belong to the transformer-reactor equipment
distribution substations of the final sections of electricity supply, i.e. equipment I -
[T dimensions with capacity up to 1000 kVA (kVAp). It is also determined that
transformers and reactors in production contain charged planar and twisted three-
circuit magnetic conductors from cold-rolled coils textured electrical steel. Their
disadvantage is an increase of (30 — 40)% and (30 — 34)% of transformer idle losses
relative to the specific losses of steel, which due to the change in the direction of the
magnetic flux relative to the texture in the corners and by the presence of third
harmonics of the magnetic flux, respectively, in planar charged and twisted three-
loop magnetic circuits. In recent times, industrialization has begun application in
twisted magnetic conductors created and expensive at the end of the 20th century
century of amorphous thin-strip steel with no texture and significantly reduced costs.
However, the problem of large additional losses remained three-phase twisted three-
loop magnetic circuits. The three-phase structure is also known transformers and
reactors with combined joint space magnetic conductors containing twisted yokes
and charged rods on which they are installed cylindrical winding coils and in which
there are no losses from third harmonics flow However, in such magnetic circuits
there are additional losses in the yokes, which due to the texture of the rolled steel.
In the work it is proposed, with the purpose energy saving and reduction of labor
intensity of production, replacement in contact spatial magnetic conductors of
charged rods on spirally wound at applications of amorphous steel. Based on the use
of the optimization method target functions with dimensionless indicators of
technical level and relative controlled variables determine the identity of such

functions and the identity of optimal geometric ratios of the same structures and



structures active part of transformers and reactors. In connection with this, a
conclusion was made about the expediency and proposal of the organization
produced on the basis of identical contact spatial magnetic conductors transformers
and reactors with twisted unified yokes and rods with amorphous steel. The
proposals presented in the work provide an opportunity, in addition to energy saving,
obtaining a significant technical and economic effect at production of transformers

and reactors I - II dimensions, which are mass products release





