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AHoTaNiA

Jlobuyk C.M. CrpykTypHa ontumizaiis OAHO(pa3HUX eJIeKTPOMAarHiTHUX
CTaTUYHUX MPUCTPOIB 3 MPSIMOKYTHUMHU yTBOPIOIOUUMH KOHTYpamu. KBamidikariiina
JIUIIIOMHA poOoTa Ha 3100yBaHHS APYroro (MaricTepchbKoro) piBHs BUIIOI OCBITH 3a
criemanpHICTIO  «EJeKTpoeHepreTuka, e€lIeKTPOTEXHIKa Ta EJICKTPOMEXaHIKay.
MuxkonaiBCchbKuil HalllOHAIBHUM arpapHuil yHiBepcutet, Mukonais, 2022 p.

Tpancopmarop € HeBiJ €MHOIO YAaCTHHOIO EJIEKTPUYHOI Mepexi. 3aBIsKu
TpaHcQOpMaToOpy CTaji0 MOXIJIMBUM BUKOPUCTAHHS EHEPrOCHUCTEMU 3MIHHOTO
cTpyMy. Moro BUKOPHCTAHHS 1aJI0 MOKIIMBICT BHPOOHMITBO, TIepeaady, PO3IOIiT i
CHOXHMBAHHS €JIGKTPUYHOI eHeprii 1 BOHO BHUKOHYETbCS TIpUM  HaWKpammx
eKOHOMIYHUX 3HauyeHHsX. TOMy MOMIMIIEHHS Ta BIOCKOHAJIEHHS TpaHC(HOpPMATOpiB
Jla€  MOJKJIUBICTh TIOKPAIIUTA EHEeProcUCTEMY 1 3MEHIIWTH BTpPATU B JIHIAX
eJeKTponepeaadi, 00 OJHIEI0 3 OCHOBHUX MPOOJIEM CYYaCHOI €HEPreTHUKU € BTPATH
eHeprii, pu nepeadi BiJ MIiCIS TeHepallii 10 KIHI[EBOTO CIIOKHBAYa.

[ToBHa BapTicTh TpaHchopmaTOopa CKIAAAETHCA 13 HWOTrO IIHH, BapPTOCTI
TPAHCTIOPTYBaHH1 JIO0 MiCIIsI YCTAHOBKH, BAPTOCTI MOHTaXYy, a TAKOX BapTOCTI BTpAT 1
00CITyroByBaHHI Ha BECh Yac €KCIUTyaTaIllii.

3HMKEHHS LiHUM TpaHcdopmaropa Moke OYyTH JOCSTHEHa 3MEHIIEHHS
BUKOPHCTAHHS aKTUBHOI YAaCTHHM MaTepialiiB (eJEeKTPOTEXHIUHOI cTajl 1 Mifi), ane
IpY LIbOMY 3pOCTalOTh BTPATH 1 HABIAKH ISl 3HWKEHHs BTpAT HeoOXiIHa JOJaTKOBI
BKJIQJICHHSI aKTUBHUX MaTepialiiB, BUKOPUCTAHHS OUIbII KOIITOBHUX MaTepialiB, sKi
nand Ou 3MOTYy 3MEHIIWTH BTPATH B MarHiTONPOBOII 4M B 0OMOTII. Takoxx MOXkHA
BUOpaTH HaAMKpalMii BapiaHT JUIsl TEXHOJIOTIYHUX Ta €KOHOMIYHUX XapaKTEPUCTUK
TpaHcopmaTopa B MeXaxX MOKA3HUKIB, PErylbOBAHMX CTaHAAPTaAMH, TAKUMHU SIK
rpaHUYHI TEMIIEPATypH.

Xoya KoeQIIiEHT KOPUCHOI MAii CyYaCHMX TOTYXXKHHUX TpaHchOpMaTopiB
cTtaHoBUTh 99 %, BapTICTh BTpAT € 3HAYHOIO, 1 3arajbHa BapTICTh BTpAT 3a BECh
TEpMiH CIIy>KOM, BiJ] yacy BCTaHOBJEHHS TpaHChOpMaTopa, MOXKE MEPEeBUIILYBaTH

HOTO I1iHY.



Haiinommpenima KOHCTPYKIs 0JHO(pA3HOTO TpaHC(hOpMaTopa € CTPHKHEBUN
oaHodazHuil TpaHcHOpPMaATOP 3 CTPUKHEBUM 1 BUTUM MarHiTOIIPOBOIOM.

Jlis BUpIlIEHHS 3aBJaHHS CTPYKTYpPHOI omTuMizamii Oylio 3ampOrOHOBAaHO
aHali3 KOHCTPYKUIA OAHO(A3HUX CTPIKHEBUX TpaHCPOpMATOpIB 3 BUTUM Ta
IIMXTOBAaHMM  MarHiTOmpoBogoM. byno  mpoBemeHo  aHamiz  ogHO(a3HUX
TpaHcoOpMaTopiB Ta TMOPIBHSIHHS CTPYKTYp PI3HOBUIIB  MAarHiTONpPOBO/IB
oaHoda3HuX TpaHCHOpPMaTOPIB.

3 BHUKOpUCTAaHHSAM 0a30BOr0 METOAY OTpUMaHI HACTyHHI pe3yJbTaTu
NOPIBHAHHA: MOKa3HUKH Macu ojHoda3Hoi BUTOI EMC mokpamryroTbCsi BIAHOCHO
ctpwkHeBoi EMC 3 mIMXTOBaHMM MarHiTonpoBoJoM Ha (2,6...2,96 %); nmoka3HUKH
BaptocTi ogHodazHoi BuToi EMC moxpairyrorsest BigHOCHO cTpmkHeBoi EMC 3
HMIMXTOBAHUM MAarHiTonpoBojom Ha (3,6...4,1 %).

Bnepiie orpumani aiarna3oHu 4YUCIOBUX 3HAYE€Hb MOPIBHSIHHS OCHOBHHMX [ITP
(Macu Ta BapTOCTI) 3anponoHoBaHux Bapiantis EMC.

Kiro4oBi cjioBa: €JEKTpOMarHiTHa CHCTEMa, OJHO(A3HUN CTPUIKHEBUU
TpaHcpopMaTop, HIMXTOBAHUI MAarHITONPOBI, BUTUI MarHiTOMPOBI.
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The transformer is an integral part of the electrical network. Thanks to the
transformer, it became possible to use the alternating current power system. Its use
made it possible to produce, transmit, distribute and consume electrical energy and it
is performed at the best economic values. Therefore, the improvement and
improvement of transformers makes it possible to improve the power system and

reduce losses in power transmission lines, because one of the main problems of



modern energy is the loss of energy during transmission from the place of generation
to the final consumer.

The total cost of the transformer consists of its price, the cost of transportation
to the place of installation, the cost of installation, as well as the cost of losses and
maintenance for the entire period of operation.

A reduction in the price of a transformer can be achieved by reducing the use
of the active part of materials (electrical steel and copper), but at the same time,
losses increase, and vice versa, to reduce losses, additional investments in active
materials, the use of more expensive materials, which would make it possible to
reduce losses in the magnetic circuit or in the winding, are necessary . It is also
possible to choose the best option for the technological and economic characteristics
of the transformer within the indicators regulated by standards, such as limit
temperatures.

Although the efficiency of today's high-power transformers is 99%, the cost of
losses is significant, and the total cost of losses over the life of the transformer, from
the time the transformer was installed, can exceed its price.

The most common design of a single-phase transformer is a core single-phase
transformer with a core and a wound magnetic core.

To solve the problem of structural optimization, an analysis of the structures of
single-phase core transformers with a twisted and stacked magnetic core was
proposed. An analysis of single-phase transformers and a comparison of the
structures of different types of magnetic conductors of single-phase transformers
were carried out.

Using the basic method, the following comparison results were obtained: the
mass indicators of a single-phase wound EMF are improved relative to a rod EMF
with a charged magnetic conductor by (2.6...2.96%); the cost indicators of a single-
phase wound EMC improve compared to a core EMC with a charged magnetic

conductor by (3.6...4.1%).



For the first time, the ranges of numerical values of the comparison of the main
PTR (mass and cost) of the proposed EMC options were obtained.
Key words: electromagnetic system, single-phase rod transformer, charged

magnetic wire, twisted magnetic wire.



