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Annomayus. B pabore oTMeHaeTcs, 4TO pa3BUTHE MPOMBIIUICHHOCTH OYJIET OCYIIECTBISATHCS B PAMKaX FOCYAapCTBEHHOH IPOTrPaMMBI, COITIACHO KOTO-
poil mpegycMaTpuBaeTcs pa3BUTHE MPOMBIIUICHHBIX MPEANPHATHI, B TOM YUCIE MPEANPUITHH METaTyprud4ecKoro 1ukiaa. Takue npeanpusTus
IIPEJICTABISIOT COOO0I KOMIIEKCHBIE X035 CTBA M 00BEIMHEHNS Pa3IMYHOr0 MaciITada, MpOLyKIUs KOTOPBIX UMECT BaKHOE CTPATErHYeCKoe 3Ha-
yenue. JIist HaneKHOro (PyHKIMOHUPOBAHUS METAIUTYPrUUECKHX MPEANPHATHH TpeOyeTcst aileKBaTHast CUCTeMa dJIEKTPOCHA0KeH s, 00JaatoIast
BBICOKOH 9HEProd()(eKTUBHOCTBIO U MUHUMAIBHO BO3MOXKHOW JHEPrOEMKOCTBIO. BOJBIIMHCTBO MPUEMHUKOB METAJLTyPrHYSCKUX IPOU3BOJICTB
OTHOCSITCS K IIEPBOH KaTEropuyu HaIKHOCTHU HIEKTPOCHAOKEHHS, YTO NPEIbIBIACT BEICOKHE TPEOOBAHUS K MX CHCTEMaM dJeKTpocHabkenust. Pac-
CMOTpPEHBI CHCTEMBI AEKTPOCHAOKEHHS METAJUTyPIrHIECKHX peanpusaTuil. [lokazaHo, 4To Ha CHCTEMY ANEKTPOCHAOKEHHS MOTYT BO3IEHCTBOBATD
pa3nuuHble HeraTUBHBIE (hAKTOPBI, B TOM YMCIE KOMMYTALMOHHBIE MEpeHanpspkeHus. Takue nepeHanpspkeHHs: MOTyT MMETh BBICOKOYACTOTHBIN
XapakTep U BO3HUKAIOT NPU CPabaTHIBAHWY BAaKYyMHBIX BBIKJIIOUareneil. Mx nospiaeHne 00yCclIOBICHO MEXaHM3MOM TallleHHs TyTH B BakyyMe (Io-
BTOPHBIE 3a)KUTaHUs JyTH, CPe3 TOKA, HCKaJalus HanpsukeHus). [lepeHanpspkeHus CHIKAIOT YPOBEHb HAACKHOCTH CHCTEM JJIEKTPOCHAOKEHMS,
YTO MOXET NPUBECTH K JUTUTEIIBHOMY OTKIIIOUCHHUIO OTBETCTBEHHBIX noTpeburenei. Hanbomee ysa3BUMBIME K TIEpEHANPSHKEHUAM JIEMEHTAMH CHC-
TEM 2JIEKTPOCHAOKEHHUS SBIISIIOTCS AMEKTPOBUTATENHN, U30JALMS KOTOPBIX 00/1a/1aeT HAUMEHBLINM 3aIacoM JIEKTPUYECKON MPOYHOCTH. THIOBBIE
CpeacTBa 3alUThI (Pa3pPsSIHUKH, HETMHEHHbIE OTPAHHYUTEIIH TIEPEHANPSIKEHUH, HCKPOBBIE IPOMEIKYTKH) MaI03(()eKTHBHEI /ISl OrPAHHYCHUSI T1e-
peHanpsHKeHUH, MMEIOIMX BEICOKOYACTOTHBIN XapakTep. Jyist orpaHnuenus nepeHanpsbkeHuil nogo0Horo poja Bee 00JIbliee MPUMEHEHHE HaXOAT
3amutHble RC-nienoukn. OHaKo NX MPUMEHEHHE JOJDKHO COIPOBOXKAATHCS JOCTATOYHO TOYHBIM MOJCINPOBAHUEM, TaK KaK HENIPABHIIbHBIHN BEIOOD
UX [MAapaMeTpPOB MOXKET MPHMBECTH B HEKOTOPBIX CIIy4asx AaKe K YXyALICHHIO Mpolecca KoMMyTanuu. Bee 310 00ycaBnuBaeT BaXKHOCTb 3aauH
BBIOOpa ONTHMAJIBHBIX MTApaMeTpoB 3aMUTHBIX RC-1ierodex U cxeM MX COeAWHEHMs. BbIsBieHa THIIOBas cXeMa 3JIEKTPONUTAHUS M IPOBEICHO
MOJIEIIMPOBAHHUE KOMMYTALMOHHBIX NE€PEHANPSIKEHNH, BO3HUKAIOIIMX B TOZOOHOM cxeme. J{yst mocTpoeHust Moaeny (pparMeHTa CUCTEMBbI JIEKTPO-
cHabxeHns npumeHsuics maker Mathlab. [Ipu co3nannm Moaeny UCIOMBb30BATINUCH KaK Y>KE H3BECTHBIC MTOJIOXKEHHUS, TaK U BIICPBBIC PEVIOKCHHBIE
ABTOPAMHM, YTO 00ECIIEUNIIO MOZICIH OOJBIIYIO TOYHOCTD. [lomyueHHbIe Pe3yabTaThl PEICTABICHBI B BUJIE OCLMIUIOIPAMM H OCYIECTBICHO CPaB-
HEHHUE 3KCIIEPUMEHTAIBHBIX M PACYETHBIX JAAaHHBIX. OTHOCHTENIbHAS MOTPEIIHOCTE PE3y/IbTaToB cocTaBuia MeHee 5 %. JlaHbl peKOMEHJaluH 110
MOCTPOEHUIO PALMOHAIBHBIX CHCTEM JJIEKTPOCHAOKEHHSI METAJUTYPrUYEeCKHX MPEANPHATHH, TTO3BOJISIONINE CHU3UTh HEraTHBHbIC BO3MYILCHMS,
JIeWCTBYIOIIME HAa TAKHE CUCTEMBI.
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QNIEKTPOABUTATENb, BAKYYMHBII BBIKITIOUaTeNb, RC-11enouxu.
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B cooTBeTcTBHM C TOCYJApCTBEHHOW MPOrPaMMOM
P® [1] B Oomokaiiime ol MpelycMaTpUBaeTCsl «CO3IaHUE
B Poccwuiickoit denepanny KOHKYPEHTOCITOCOOHOH, YCTOM-
YHBOH, CTPYKTYPHO-COATAaHCHPOBAHHOM MPOMBIIUICHHOC-
TH (B CTPYKTYp€ oTpacieil, orHocsuxcs k npeamety [por-
paMMBI), CTOCOOHON K 3((EKTUBHOMY CaMOpPa3BUTHIO Ha
OCHOBE MHTErpallii B MUPOBYIO TEXHOJIOIMYECKYIO CPENY,
pa3paboTKu U NPUMCHEHMS MEPEIOBBIX MPOMBIIIICHHBIX
TEXHOJIOTUH, HalleJIeHHOH Ha (JOPMHUPOBAHUE W OCBOCHIHE
HOBBIX PHIHKOB WHHOBAIIHOHHOW MPOAYKIUH, 3hdekTnBHO
peraromei 3agaan 00ecnedeHnsT SKOHOMIUESCKOTO Pa3BH-
THUSI 1 000POHOCTIOCOOHOCTH CTPAHBI».
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OmHO U3 BEAYIMX MECT B IIPOMBIIIICHHOCTH 3aHIMAOT
MIPENNIPUATHS METAJUTYPIrHYECKOrO IIUKIA, IIPOILYKIUS KOTO-
PBIX IMEET BXKHOE CTpaTermdeckoe 3HaucHue [2]. Metamnyp-
TUYECKHE TPSATIPUSITHS IPESCTABIISIOT COO0M KOMILICKCHbIC
XO3HCTBA M OOBSIMHECHUSI PA3IMIHOTO MacmTada, KOTOpHIE
B CBOIO 04€pe/Ib MOTYT COCTOSTH U3 O0JIee MENIKUX CTPYKTYp-
HBIX OIpa3aeIeHuH (IIPOU3BOICTBO, LIEX, YYaCTOK, KPYITHBINA
TEXHOJIOTHUYECKHUI arperar, ycKoBoi komruiekc) [3 — 5]. s
obecrnieueHUs (PYHKIMOHUPOBAHUSI TAKOTO MIPESIIPHATHS TPe-
OyeTcst afieKBaTHasl CHUCTEMa SIICKTPOCHAOXKEHUsI, KOTOpast
JOJDKHA YHOBJIETBOPSTH TPCOOBAHMSM ITOBBIIICHHST YHEPTO-
3((HEeKTUBHOCTH M CHIKCHHSI SHEPTOEMKOCTH [6].
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Cuctema  3JE€KTPOCHAOKEHUS ~ METAJUTyprUUECKOro
MPEINPUATHS COCTOUT U3 MCTOYHUKOB MUTAHUSA U JIMHUH
JNEKTPOIEPEIauy, OCYLIECTBISIIONINX MOJady 3JIEKTPO-
SHEPruM K MPEeJUpUsATHIO, TOHU3UTEIbHBIX, PAacIpeeu-
TEJNBHBIX M MPE0Opa30BaTENbHBIX MOACTAHIUA U CBSI3BI-
BAIOIIMX WX KaOCMBHBIX W BO3MYIIHBIX JHHHUH, a Takke
TOKOIIPOBOZIOB, 0OECHEUYMBAIOIINX IOJBOM 3ICKTPOIHEP-
THH K €€ MMOTpeOUuTeNsIM Ha TpeOyeMoM HarpsbkeHuw [7, 8].
Jlis Gecriepe6OHOTO (YHKIIMOHUPOBAHUSI MPEATIPUSTHS
TpebyeTcst Hae)KHasl CHCTeMa dJIEKTPOCHAOKEHHS, yCTOMN-
4yKBasl K pa3IU4HbIM BUlaM Bo3MylleHuil. Takue Bo3Mylie-
HUS OKa3bIBalOT OTPHULATEILHOE BO3JCHCTBUE HA CUCTEMY
JMEKTPOCHAOKEHHS U MOTYT NPUBECTHU K JJIUTEIBHOMY OT-
KITFOUCHHUIO OTBETCTBEHHBIX MOTpeduTenei [9 — 13].

Ilo crenmeHn HAAEKHOCTH DIEKTPOCHAOXKEHUS OONb-
LIMHCTBO IPUEMHHUKOB METAJUTyPrHU€CKUX HPOM3BOJCTB
no kiaccudukarmuu I1YD oTHOCHTCS K mepBOil Karero-
pUM, 32 UCKIIOYEHHEM TeX, KOTOpPbIE COCTaBIISIIOT «OCO-
Oyro TpyImmy» nepBoi kareropuu. [Jis TUX NMPHUEMHUKOB
MIPEeIyCMOTPEH TPETUH HE3aBUCUMBIH MCTOYHHUK MHUTAHUS,
Ha3HAYEeHHE KOTOPOro — Oe3aBapUHHBINI OCTAHOB MPOM3-
BozacTBa [14 — 16].

B cucremax 3neKTPOCHAOXKEHUS METaJUTyprHUECKUX
MIPOM3BOJCTB UMEETCS 3HAYUTENILHOE KOJIMYECTBO BBICOKO-
BOJITHBIX 3JICKTPOABUTATENEH U TPaHC(HOPMATOPOB, KOM-
MYTUPYEMBIX Pa3JIMYHbIMU THUIIAMH BBIKJIIOYATesed, B
TOM 4YHCIIC BaKyyMHBIMU. [Ipy OTKIIIOYEHUM BaKyyMHBIMH
BBIKJIIOUATENIIMU  DJIEKTPOABUTaTeNIbHBIX TPUCOEIUHEHUH
BEPOSATHBI 3HAYUTEIIbHBIC TEPEHANPSKCHUS, BBI3BAHHBIC
Cpe30M TOKa M 3CKanaluedl HanpsbkeHus. B pesynbrare
cpabaTbIBaHHs BaKyyMHBIX BBIKITIOUATeNIeH BO3MOXKHO SIB-
JIEHME€ MHOIOKPAaTHBIX IMOBTOPHBIX 3aKUT'AHUM IyIrd, 4YTO
MIPUBOAUT K BOSHUKHOBEHUIO TIEPEHANPSIKEHUH, UMEIOIMINX
BBICOKOUACTOTHBIM Xapaktep. KommyrainuoHHble nepe-
HAIPSHKEHUSI OKa3bIBAIOT CYIIIECTBEHHOE BIUSIHUE HA PAbOTy
00opyHoBaHUsI, 0COOCHHO Ha JIEKTPOIABHUTATEIH, H30JISIIHS
KOTOPBIX 10 CPABHEHUIO C APYTUM 3MIEKTPOOOOPYIOBAHHEM
o0rmasaeT HaMMEHBIINM 3aMacoM AIICKTPHYECKON MTPOYHO-
ctu. Ha ceropgHsImHui JeHb OTCYTCTBYIOT 3((EKTHUBHBIC
MEpHBI TalleHUs] MOIOOHBIX KOMMYTALMOHHBIX MEepeHanpsi-
KeHUH. PazpsaHUKY, HETMHEWHbIE OrPaHUYNUTEIN TepeHa-
npspkennit (OITH), uckpoBbie TPOMEXKYTKH Kak CPEICTBO
3aIIUTHl OT BBICOKOYACTOTHBIX MEPEHANPSHKCHUN Manodd-
(exTuBHBL. BBI3BaHO 3TO PE3KUM MOABEMOM HX BOJBT-CE-
KyHJIHBIX XapaKTEPUCTHUK IMpPU MpPEenpa3psIHBIX BpEeMEHaX
Menee | mkc. [[iist 3amuThl 0T IepeHanpsHKEHIH, MMEIOTITIX
BBICOKOYACTOTHBII XapakTep, Bce Oosiblliee NPUMEHEHHE
HaxoxaT 3amurtHble RC-nenouku. OgHako MX NpUMEHe-
HHUE JIOJKHO COIPOBOXKAATHCS TOCTATOYHO TOUYHBIM MOJIE-
JMUPOBaHUEM, TaK KaK HETPAaBUIIGHBIN BBIOOp MapameTpoB
RC-nenouek B omnpeneseHHbIX ClydasX MOXKET IPUBECTH,
HarpuMep, K YXYIIIEHHIO Mporecca KOMMYTaluH. Beroop
napameTpoB RC-11erouek 1 onTUMaNbHBIX CXEM UX COEIM-
HEHUS TIPEACTABIIET cOO0H BaXKHYIO TEXHUIECKYIO 3a/1a4y.

HccnenoBanne KOMMYTAI[MOHHBIX —IIE€PEHANpPSLKCHUN
MIpOBEIEM Ha MpPUMEpE KUCIOPOIHO-KOHBEPTEPHOIO MpO-

HU3BO/ICTBA. OCHOBHBIMHU SJICKTPONTPUEMHHUKAMU KUCIIOPO-
HO-KOHBEPTEPHOTO MPOU3BOJICTRA SIBIISIOTCS aCHHXPOHHBIC
JABUTATCJIM U HArpy3KH, 3allUTbIBAEMbIC 4YE€PE3 KOMILICKT-
HbIe TpaHC()OPMATOPHBIC IOACTAHIIMH. THIOBas cXema
9JIEKTPOCHAOKEHHUS C HCIOJIB30BAHUEM IMPOMEXKYTOUHBIX
pacrpeIenuTeIbHbIX TOACTAHINA COCTOUT M3 TpaHchop-
Maropa — JIMHUH — PACIPEIeINTEIbHOU MOICTAHIIUN — JIU-
HUHM — IPUEMHUKA, TJIe B KaYeCTBE MPUEMHHKA BBICTYIIACT
aCHHXpOHHLIﬁ ABUTATCIIb UJIK HArpys3Ka, muracMasi OT KOM-
TUIGKTHOM TpaHc(hopMaTopHOW ToacTaHIMH. [loCKOIbKY
aCHHXpOHHLIﬁ JABUIaTCIIb O6J'IaI[aCT 3HAYUTCIIbHO MCHb-
IIMM 3aracoM BJICKTPUYCCKON TPOYHOCTH U3OJSAINH, YeM
TparcopmMaTop, TO B JalibHEHIIIEM UMEHHO OH BBICTYTaeT
B KauecTBe HccienyeMoro oobekra. [l mocTpoeHus: Mo-
JieNd  (parMeHTa CHUCTEMbI DJIEKTPOCHAOXKEHHUsT HCIIONb-
3o0Basica maketT Matlab. OOmuii BUa ucciaenyeMoi cXxeMbl
IIPUBEJIEH Ha puc. 1.

[Tpu MonenMpoBaHUM BaKyyMHOTO BBIKITFOUATENS TPH-
HUMAJTUCH CIIEIYFOIINE MTOJIOKEHHS:

— BIIEKTPUYECKasl MPOYHOCTh MEKKOHTAKTHOTO MPOME-
JKyTKa OIHCHIBAETCS JIMHEWHON 3aBHCHUMOCTBIO U 110 JaH-
HBIM paboTsI [17] cocraBnsier 20 — 80 kB/Mmc;

— POCT ANIEKTPUUYECKON MTPOUHOCTH JI0 MPENIETHHOTO 3HA-
YeHHSI UIMEET MECTO B T€UCHHE 6 MC ITPH CKOPOCTHU JIBHIKE-
HUsI KOHTAKTOB 1 Mm/Mc [17];

— MepBOE MPEePHIBAHUE TOKA SBISICTCS BOBMOYKHBIM MTPH
MTHOBEHHOM 3HaYCHHUHU TOKa He Oosiee iCp (TOK cpe3a, KoTo-
PpbIii 3aBUCHT OT MaTepuaia KOHTAKTOB, JIJISi COBPEMEHHBIX
BBIKJTIOUATENei nMeet 3Hauenue 2 — 5 A [17]);

— TIPY BO3HUKHOBEHHH TIEPBOTO W MOCIEIYIONUX PO-
6OCB MCXKKOHTAKTHOI'O IPOMEIKYTKA SABJISICTCA BO3MOKHBIM
raiieHue BBICOKOYACTOTHOTO TOKA MPH €T0 Mepexo/ie uepe3
«HYIBY» CO CKOPOCTBIO HE BHIIIE 3aJlaHHOH (B mpenenax
50 < 0i/ot <150 A/mkc [17, 18]);

— COIPOTHBIIEHHUE AYTH MOJEINPOBATIOCH PE3UCTOPOM.

Jlis OIlGHKM aJIeKBAaTHOCTH pa3pabOTaHHOW MOJENN
6I>IJ'II/I HCIIOJIb30BaHbI SKCIICPUMEHTAJIbHBIC NAHHBIC, TPC/-
craBieHHbIe B padore [19]. OHM momydeHbI IpU OTKITIOUE-
HUH ABHATATENIs MOITHOCTHIO P =2000 kBT, MOAKIIOYEHHOTO
kaOenpHOM TruHUEH anHoM 550 M. CKOpOCTh BOCCTaHOBIIE-
HUS JUIIEKTPUYECKOM MPOYHOCTH MEKKOHTAKTHOTO MpPO-
MexXyTKa coctaBuia 46,3 kB/mc. Tok cpesa npuHUMACS
paBHbIM 5 A. CKOpOCTb ramieHusi BBICOKOYaCTOTHOIO TOKa
oTpezessuIach myTeM BapbupoBanus 0i/0t =135 A/Mke, uro
nonazaer B auanason 50 < 0i/0t <150 A/mkc [17, 18].
OciuiorpaMMbl HampspkeHUH 11 haz «A4A», «B», «Cy,
MOJIyYeHHbIE Ha MOJIEJIH, MPEJCTaBIeHbI Ha PHC. 2, a DKC-
MIepUMEHTAITbHBIC 3aBUCUMOCTH — Ha pHC. 3.

Hanpsoxenue ¢assl «By» mo pesynbraram skcriepuMeHTa
coctasmio 3,0 U o> T C. 25,72 xB, a no ocumorpamMmme,
MOJIyYeHHOH Ha MOAeNu, OHO paBHO 26,98 kB. OtHOCH-
TeJbHAS TIOTPEIIHOCTh PE3yJIBTATOB COCTaBMIIa MeHee 5 %.

Ha pa3paboranHoil Mofenu ObLIO MPOBEICHO HCCIE-
JIOBaHWE BIUSHUS IMapaMeTpOB KOMMYTHPYEMOTO MpHCOe-
JUHEHUs (IJIMHA JTMHUHU, MOIIHOCTbH AIIEKTPOABUTATENS) U
JIpyruX (HakTOpoB Ha Mpollecc NepeHanpsHKeHUH, onpene-
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Fig. 2. Oscillograms of voltages in the connection point located after the circuit breaker, received by the model
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Fig. 3. Experimental oscillograms of voltages in the connection point located after the circuit breaker

JICHbl ONTHMAJIbHBIE XAPAKTEPUCTUKU 3ALIUTHON CXEMBI,
peuIokeHHo# B padote [20].

Hcnonp3oBaHUe MOIYYEHHBIX PE3YIbTATOB I103BOJSIET
MIOBBICUTH HAJCKHOCTH JJIEKTPOCHAOKCHUSI METaJUTypril-
YECKUX MPEANPUATHH NOCPEACTBOM CHIKEHUSI HETATHBHO-
ro IeHCTBUSI KOMMYTALIMOHHBIX IIepeHaNpsHKEHUH.

Boi6oovi. 1lpu OTKIIIOYEHUHM DJIEKTPOABUIaTEIIBHBIX
MPUCOCTUHEHNH BaKyyMHBIMH BBIKJIIOUATCISIMH  BO3-
HUKAlOT 3HAYUTEJIbHbIC IIEPCHANPSIKEHUsSI, CBSA3aHHBIC
C MEXaHHU3MOM rameHus Ayru. Kak MmoxassIBaloT JKCIe-
PUMEHTAJIbHbIC JaHHBIE U PE3YJIbTAThl MOJEIUPOBAHMUS,
TaKHe MEePEeHANPSHKCHUSI MOTYT JOCTUTATh TPEXKPATHOTO
3HaueHUs (Pa3HOro HAMpPSKEHUs, JaKe C UCIIOJIb30BaHHEM
OITH.

MonenupoBaHue J10Ka3bIBaeT, UTO THUIIOBBIE CPEICTBA
3aIUTH MAT03((EKTHBHEI OT MEPCHANPSIKEHHUH, NMET0-
IIUX BBICOKOUACTOTHBII XapakTep, YTO CBA3aHO C PE3KUM
MOABEMOM UX BOJBT-CEKYHIHBIX XapaKTCPHUCTHK.

W3 noiy4eHHbIX JaHHBIX BUJHO, YTO B Ipe/esax ocTa-
IOIIErOCs] HANPSHKCHUS 3aIIUTHOTO amlmapara BO3HUKAIOT
HEepeHaNpPsKEHUs], MMEIoIue KpyToll (poHT HMITynbCa,
9TO MOXKET OBITh OMACHO IUII MEKBUTKOBOH H3OJISIHH
JNEKTPOABUraTENEH.

B xauecTBe 3alIUTHI OT BEICOKOYACTOTHBIX ITepEHAIpsi-
JKEHUH TIpejyIaraeTcsi UCnoiab3oBarh RC-ienouku, onpene-
TSIt UX ONTHMAJIBHBIE ITapaMETPhl M CXeMBI COSIMHECHHUSI C
TIOMOIIBIO MPEUIOKEHHONH aBTOPaMU MOJIENH, YTO TI03BO-
JIUT YMEHBIINUTh HETAaTUBHOE BO3JIEHCTBUE KOMMYTAIIUOH-
HBIX TIEPCHANPSIKCHUH Ha CHCTEMbI 3JIEKTPOCHAOKCHHS
METaJUTypPrUYeCKUX TPOU3BOJICTB.
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SIMULATION OF SWITCHING OVERVOLTAGES IN POWER SUPPLY SYSTEMS
OF METALLURGICAL PLANTS

A.A. Shpiganovich’, 0.V, Fedorov?, K.A. Pushnitsa’,
E.V. Churkina!

' Lipetsk State Technical University, Lipetsk, Russia
2Nizhny Novgorod State Technical University named after
R.E. Alexeev, Nizhny Novgorod, Russia

Abstract. The article describes the development carried out within frame-
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work of the state program, which provides development of industrial
enterprises, including enterprises of metallurgical cycle. Such enter-
prises are complex plants and associations of various scales whose
production has important strategic significance. For reliable function-
ing of metallurgical enterprises, the adequate power supply system
with high energy efficiency and minimum possible power consump-
tion is required. Most receivers of metallurgical production belong
to the first category of reliability of electricity supply that makes
high demands on their power systems. The power supply systems of
metallurgical companies are considered. It is shown that the power
supply system may be affected by various negative factors, includ-
ing the switching overvoltages. Such overvoltages can have high fre-
quency character and occur when triggered vacuum switches. Their
appearance is caused by the arc interruption mechanism in vacuum
(arc reignition, current chopping, voltage escalation). Overvoltages
reduce level of reliability of power supply systems that can lead to
long outage of responsible consumers. Most vulnerable to overvol-
tages elements of power supply systems are electric motors whose
isolation has the smallest margin of electric strength. Typical means
of protection (spark-gapped arresters, metal-oxide surge arresters,
spark gaps) are ineffective for limiting the overvoltages with high
frequency character. To limit overvoltages of this kind protective RC
circuits are increasingly used. However, their application must be ac-
companied by fairly accurate simulation, because the wrong choice
of their parameters can lead to deterioration of switching process.

All this causes importance of the problem of choosing the optimal
parameters of protective RC circuits and their connection schemes.
The typical power supply scheme was identified and simulation of
the switching overvoltages arising in the similar scheme was carried
out. MathLab package was applied to build the model of a fragment
of the power supply system. During creation of the model there were
used already known provisions and provisions for the first time of-
fered by the authors that provide the larger accuracy to the model.
The received results are presented in the form of oscillograms and
comparison of experimental and calculated data was performed. The
relative error of the results was less than 5 %. The recommendations
for the construction of rational power supply systems of metallurgi-
cal companies allowing to reduce negative disturbances, acting on
the such systems are given.

Keywords: metallurgical companies, power supply system, simulation,

switching overvoltages, asynchronous motor, vacuum breaker,
RC circuits.
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