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AHHOmayus. Beederue. Peks10y3epbl WUPOKO UCNO163yI0MCS 0151 KOHMPOASL PEHCUMO8 pabombl cemell U UX 3aujumbl 0mM HEHOPMANbHBIX PENHCUMOB
pabomel. B eakyymHuix peknoyzepax SMART35 ucnoavsylomcs anekmpomazHumHule npogodsl (IMII) 6poHeso20 muna ¢ MazHUMHOU 3aweaKol,
numarwuecsi om koHdeHcamopHoll 6amapeu. CHuxceHue maccozabapummbslx nokasameanell (IMII) peknoysepa SMART35 no3zeoss.em nogvicums €20
HAaO0ejicHOCMb U 3HAYUMeNbHO COKpamume nompebaeHue 3Hepa2uu Npu 3KCNAyamayuu u cebecmoumocms U320Mmos1eHusl.

Lleavto pabomul si8455emcs uccaedosanue pasAudHbIX 8apuaHmos koHcmpykyuii IMII eakyymHozo pekaoy3epa 045 8bl6opa onMuMaabHOU no
YCA08UIO YAYHWEHUS MACCO2a0apUMHbIX NAPAMEMpO8.

Mamepuaael u memoodsl. Ilouck onmumaabHOU KOHCMPYKYUU OCyujecmeasiemcst MemodoM CKAHUPOBAHUS, a onpedesieHue napamempos u
Xapakmepucmuk 8apuaHmog koHcmpykyuu 3MIT - memodoM KoHeuHbIX 3/1emeHmos (nakem npozpamm FEMM eepcuu 4.2).

Pezyabmamul. Pewena 3adaua onmumusayuu 3MII npu 3adaHHbIX 06MOMOYHLIX OAHHBIX, NA0WAJU NONEPeYHO20 CeyeHUsi 06MOMKU, cpedHell
n/A0mMHOCMuU MokKa 8 Hell U MsA208020 yCUAUsl NPU MAKCUMA/IbHOU 8eauyuHe paboyezo 803dyuiHozo 3asopa IMIL. BvinosHeHwsl pacuemsl napamempos
MazHUMHbLIX nosell cemu koHcmpykyuii IMII npu pasnuvHbIX NA0OMHOCMSAX MOKA U 3HAYEeHUsIX pabodezo 803dywiHoz20 3a3opa. OnpedesneHbl maccel
AKMUBHbIX Mamepua.o8 paccmampusaemolx sapuaimos IMII. [loayyen sapuaHm KOHCmpyKyuu, umerowuii Ha 25,6% meHbWy0 maccy, 4em ucxooHusiil
sapuaHm.

3akarouenue. CHuxceHue maccozabapumtblx napamempos IMII cyujecmeeHHO 8.1uslem Ha cebecmoumocms pekaoysepa. [IposederHoe ucciedosaHue
nokasaszo, ¥mo no cpasHeHuio ¢ cywecmayioujell KOHCMpyKyuell Maccy onmumanbHol KoHcmpykyuu kaxcoozo uz mpex IMII pekaoysepa MO*CHO
yMeHbwumb 60.1ee yem Ha 25%.

Hccenedosanue sapuanmos koHcmpykyulii IMII Haubosee aghghekmusHo npo8odums € UCN0Ib308AHUEM NOIEBLIX MEMOJ08 pacyema, Kak Haubosiee
docmogepHblX.

Ilockonbky 6 docmynHoll asmopam aumepamype uccaedosaruti IMII pekaoyzepos He npogodu/i0Cs, MOHCHO cHUMAMb OAHHYH pabomy o4eHb
nos1e3Holl U pekomMeHA08amb UCN0/Ib308aHUE ee pe3y1bmamos npu ModepHU3AYUU KOHCMPYKYULL peK/10y3epos.
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Abstract.

Introduction. Reclosers are widely used to monitor network operating modes and protect them from abnormal operating modes. SMART35 vacuum
reclosers use armor-type the electromagnetic drive (EMD) with a magnetic latch, powered by a capacitor bank. Reducing the weight and dimensions of the
EMD of the SMART35 recloser allows you to increase its reliability and significantly reduce the cost of manufacture.

The purpose of the work. The aim is to study various variants of the EMF designs of a vacuum recloser to select the optimal one according to the
condition of improving the mass and dimensional parameters.

Materials and methods. The search for the optimal design is carried out by scanning, and the determination of parameters and characteristics of EMD
design options is carried out by the finite element method (FEMM software package version 4.2).

Results. The problem of optimizing the EMF for given winding data, the cross-sectional area of the winding, the average current density in it and the
traction force at the maximum value of the working air gap of the EMD is solved. Calculations of the parameters of the magnetic fields of seven EMD
structures at different current densities and values of the working air gap have been performed. The masses of active materials of the considered EMD
variants are determined. A design variant with a 25.6% lower mass than the original version was obtained.

Conclusion. Reducing the weight and size parameters of the EMF significantly affects the cost of the recloser. The study showed that, compared with
the existing design, the mass of the optimal design of each of the three EMF reclosers can be reduced by more than 25%. The study of EMF design options is
most effectively carried out using field calculation methods, as the most reliable.

Since there have been no studies of EMD reclosers in the literature available to the authors, this work can be considered very useful and we recommend
using its results in the modernization of recloser designs.
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