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HekomMepueckoe napTHepcTso
«HAYYHO-TEXHUYECKWUU COBET
EAMHON 3HEPreTUYECKOU CUCTEMbI»

INPOTOKO.I

COBMECTHOIO 3acelaHtsl CeKLU «NeKTpoTexHudeckoe obopynosanve» HIT«HTC EQC» u
HTC OAO «HTL] @CK E3C» o Temam:
1. Cospanue BTCII kaGesbHO# JHHHM MOCTOSIHHOTO TOKa Ha Hampspkenue 20 kB ¢
ToKoM 2500 A nomHoii xo 2500 Mm.;
2. IloaroToBka 3KCIepPHMEHTAILHOM 0a3bl U poBeeHHe pecypcHbIX Henbiranuii BTCII
Kkales1bHOM JTHHAH NocTossHHOrO ToKA - I1C 330 kB Llentpansnas I1IC 220 kB PII-9.

27 nosibps 2015 1. r. Mockga

IIpucyrcrBoBasu iens! cexiuud 1 HTC:

JEMEHTBEB - 3aMecTHTenb Te€HEepalbHOIO JUpeKTopa —
IOpuii AnekcanapoBuY TJIaBHBIN WHXEHEP;

IIMAKAPAH - Hayuneii  pykxoBomutens, Ilpencematens
Opuii 'eBoHOHOBUY CEeKIHH;

THUMAILIEBA - Haganpauxk [130;

Jlapuca BragumuposHa

XPEHHUVKOB - YuéHbll cekpeTaphb CeKIIHM.

Anexcanznp FOpreBud



HOBHKOB - 3amecturens HayqHOro pykoBoguTeNs;
Huxkonait JleorThEBUY

MOPXUWH - JupexTop 10 UHQOPMALIMOHHO-YIIPABIAIOIIUM
IOpI/Iﬁ MBanoBu4 CHCTEMAaM;
TUMAIIIEBA - Hagamsaux 1130;
Jlapuca BnagumuposHa
AHTOHOB - HavansHuk  IleHTpa = BBICOKOBOJIBTHOU
Anaronuit BukTopoBud npeo0pa3oBaTeNbHON TEXHUKY;
ITOTIOB - HaYaJbHUK OTHENa pealu3allid TEXHOJIOTUU
Cepreii I'puropsenud — «udposas MOACTaHIUA Hayuns1i
PYKOBOJIUTEND}
TOKAPCKUI - Bemymwit 3KcIepT;
Anppeii FOppeBry
JIASAPEB - HauganpHuk oTaena;
['puropuiit beHIMOHOBUY
PABYEHKO - T'nmaBubit  TexHonor  Jupekiuu 1o
Bramumup Huxonaesnd IIPOEKTUPOBAHUIO u peanusauuu

HWHHOBAIIMOHHBIX IIPOCKTOB;

ABAKIIIVH - HavansHuk oTaena;

ITaBen Cepreesuu

JIFOBAPCKUI

IOpwuii SIkoBneBuy - 3aBenyromuii 1aboparopueii;
CBITHUKOB

Buxrtop ErrenseBud - 3amecturens Haygnoro pykoBomuTes;

Ipurnaménnsie: Pomamos M.A., Bumnskos H.I'., bemept C.E., Kpuserkuii
N.B., Bponmreitn 3.J1., HopukoB A.H., Kanmunkuna M.A., Bumaesckuii I'.B.

ITo nepBomy Bompocy c¢ npokinagoM «Coszganme BTCII kaGenbHoi JuHHH
NOCTOSIHHOTO Toka Ha HanpsikeHHe 20 kB ¢ Toxom 2500 A aaumnol mo 2500 m»
BeicTynmisl 3amectutesib Hayunoro pykoBoamtens OAO «HTIH ®CK EDC»
CoiTHHKOB Bukrop EBressesuu.

B moxnane paccMorpersl pesynsrarel ucnonsHeHus HVOKP B T.4. paspaGotka
KOHCTpYKIMH U TexHonoruu usrotosieHus BTCII xaOenpHOU JIHHMM ITOCTOSHHOTO
TOKa U Pe3yJILTaThl MCIIBITAHUM Pa3pabOTaHHOIO M M3TOTOBIECHHOIO B paMKaX JOr0BOpa
obopynosanus B cocraBe: BTCII xabenp moCTOSHHOTO TOKa, KaOelbHBIE KOHLEBBIE U
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COENVHUTENbHBIE My(TBI, CHCTEMa KpPHOTEHHOro obecmeueHuss u: o0OpyIOBaHUE
KBITY. IlpencraBneHsl CXeMbl W pe3ylbTaTsl IpoBelAeHHbIX wucnbeiTanuii BTCII
KaOeNbHOM JTMHUY TIOCTOSTHHOIO TOKA.

OtMmeueno, dYTO C OTKpeITHEM B 1986 romy BBICOKOTEMIIEPATypPHEIX
ceepxnpoBogaukoB (BTCII), cnoco6HEIX paboTaTk NpH TEMIIEpATYpe XKHUIKOTO a30Ta
(77K unmu -196C), mosBUIach BO3MOXHOCTH HCIIOJIE30BAaHUSI CBEPXIIPOBOMSIINX
MaTepHAJIOB IIPU CO3JaHUHU BEICOKO3((GEKTUBHBIX YCTPOUCTB IS 3IEKTPOIHEPreTUKHU.

Cxema mepenayu 3JIEKTPOIHEPTHH C IOMOINBIO CBEPXIPOBOIAIIMX CHIIOBBIX
kabenell OTKpBIBaeT HOBBIE BO3MOXXHOCTHA I TIepeladyl M paclpeleleHus
3NIEKTPOIHEPTHY BILIOTH O U3MEHEHHUS apXUTEKTypa CETH.

IMpeumymectBa BTCII nepefayu MOCTOSHHOIO TOKA!

- Camxenne noteps sHepruu B BTCII xabene u yBenudeHue XU3HEHHOTO [IUKIIA;

- Bo3aMoxxHOCTB Iepenadu O0NBIION MOLIHOCTY IIPY HU3KOM HaIllpsDKEHUH;

-YMeHbIIeHue IUToNIaieii OTIYKACHUS U YIy4IIeH)e 5KOJIOIMU FOpOIOB;

- [ToBplIeHVE KOHTPOJIS U yIPABIAEMOCTH CETH;

- Orpanuyesue TOKOB KOPOTKOT'O 3aMBIKaHKS;

- BzaumHOe pe3epBUpOBaHUE CEKIIUMA CETH.

ITpencranen mpoekr BTCIT KJI IIIIT B r. Cankr-IletepOypr, nepenaBaemas
morHocTs 50 MBT, nnuaa 2500 MeTpos.

Ilenn npoekra:

O Peanusanus mpoeKTa IMOTHOro LuKia o pa3padotke u BHeapenuio BTCIT KJI
I1T- 20 xB, 50 MBT s cetu r. Caskr-IleTepOypra.

0 Co3nmaHue YHUKAIBHOW HCHIBITATENBHON 0a3bl JUIS IIPOBEICHUS PECYPEeHBEX
UCTIBITAHUH CBEPXIPOBOASIIMX YCTPOHCTB 3EKTPOIHEPTETUIECKOTO Ha3HAUSHUSI.

O Cozpanue Hay4HO-IIPOU3BOACTBEHHON Koonepauuu s usrotosineHus BTCII
xabeneit, My¢T, npeodpazoBareneil ¥ KpUOT€HHOro 000pyIOBaHUSI.

0 Co3manue u ngeMoHcTpauus tupaxupyemoit BTCII BcraBkM IOCTOSHHOTO
TOKa.

IIpoBeneHO CpaBHEHHME pa3lIMYHBIX BapUaHTOB BBIIIOJNHEHUS JJIEKTPUYECKOMN
cBs3u Mexnay [1C 330 kB "Llentpansras” u I1IC 220 kB PIT-9 r. Canxr-Iletep6ypra.

PazpaboTaHbl HaydHBIe OCHOBBEI Dacdéra 3NEKTPOTEXHUYECKOM U KPUOTEHHO —
IPOTOYHOR dYacTed KaOenbHOW NMHHUM C ONTHMH3aLMed pacxoia JOPOTOCTOSINUX
CBEPXIPOBOASIIAX MaTePUAJIOB.

Pazpaborana TeXHOJIOTHS U3rOTOBJICHUS CBEPXIIPOBOSINErO Kabelst B yCIOBUIX
cepuiiHOro kabesnpHOro 3aBoja. [ BepuU(UKAIMKM TEXHONOTHYM OBUIH MPOBEIECHBI
9KCIIEpUMEHTaIbHBIE UCCIIEA0BaHMS

IIpoBeneHa npoBepKa 3NEKTPUYECKON MPOYHOCTH M30JAIUU Kabels, HCIBITaHNS
TOKOHECYIIEd CIOCOOHOCTH CBEPXIPOBOISIIMX JIEHT IIOCHEe WX U3BICUSHMS U3
TOTOBOrO Kabes ¥ MCIBITaHHA KOPOTKUX OTPE3KOB CBEPXITPOBOAIIETO Kabels B coope
C KOHLEBBIMU U COEIUHUTENBEHON My pTaMu.

B xauecTBe 6a30BO¥ KOHCTPYKLIMHU BEIOpaH yHHIIONSIPHBINA Kabels ¢ 0OpaTHBIM
IIPOBOJHUKOM , KOTOPBIN BKIIIOUAET;

- bopMep U CTaOUITU3UPYIOIINA ITEMEHT;

- CBEPXIIPOBOASIIMY NpsiMo# ITpoBoaHUK (22 neHT SEI ¢ Ic=160A);

- BBICOKOBOJIBTHYIO U30JISLIMIO;

- CBEPXIpOBOAALIMH psmoi poBogHUK (19 nent SEI ¢ Ic=180A);



- BHEIIHU cTabMIM3aTop;

- BHELITHIOK (3KPaHHYI0) U30JISIIHUIO;

- 3NIEKTpUYECKUi (He C-II) KpaH;

- kpuocTtat Nexans;

- 3aI[UTHEIA CJIOH.

beuto mposemeno Tpu cepum ucnbitaHuii BTCII kxabens ¢ KOHLEBBEIMH U
COEIMHUTENBHON MyhTaMHU:

1.B HUIT «KypuaroBckuit mHCTUTYT» 2x30 MeTpoB npu 80K.

2.B OAO «HTI] ©CK E3C» 2x30 meTpos npu 68K — 78K.

3.B OAO «HTI] ®CK E3C» 2x430 metpos npu 78K.

CoBMecTHOe 3aceJaHH€e 0TMe4YaeT:

OIlpoext BeimonHeH B cootBeTcTBUU ¢ T3 u KII. Bee enunuier obopynosanus
pa3paboTaHbl, U3TOTOBIEHE] U UCIIBITAHEI.

OBce pmunsl BTCII xabens u Bcs apMaTypa U3TOTOBIEHBI. VICIIBITaHUS JTMHUN
omHOM 2 x 30 merpoB M 860 METpOB HOATBEpAMIM AOCTIDKCHHE IIPOSKTHBIX
XapaKTepUCTUK U HaA&XKHOCTh paspaboraHHOM TexHomoruu wusrorosieHus BTCII
Kabest, KOHLUEBBIX ¥ COEIUHUTEIBHEIX My]T.

[(OPa3pabotanHbie TexHOMOruu npuMeHuMBl npu cosznanud BTCII xabenbHBIX
JTMHUAA KaK TIOCTOSHHOTO, TaK U IIEPEMEHHOT0 TOKa.

OOAO «HTL[ ©CK E3C» 3anuMaeT NUIUpPYIOIIHE IIO3UIMH B MHpPE IIO
paspabotke u BHeapenuto BTCII KJIIIT.

JCo3nana yaukanpHas ucnelitatensHas 6aza (IIC 301 120 MBA + aBToHOMHas
CKO).

OVYcnemnas peanu3anys NpoekToB N03BonUT TupakuposaTs BTCII xabenbHble
JVHAY IS SHEPTOCUCTEM METAaIlOIMCOB, YTO IMOBBICUT HAJEXHOCTh YHEPrOCHAOKEHUS
noTpebuTtenef U CHU3UT IOTEPH JHEPTHMH B ceTsx. Kpome TOro momoOHBIE THHUM
TI03BOJIAT PELIUTH MPOOIEMy «3all€PThIX MOITHOCTE.

OITomy4eHHBI# B  paMKax  BBIIOJHEHUS IIPOEKTa  OILIT  ITO3BOJISET
nporro3uponath usrorosnenue BTCII xabenbHBIX TUHUN Ha CleAyIOIye apaMeTpsl.

Tun nepenauu Hanpsoxerus Momnocts MBT IloTpe6rOCT: B HUOKP
IMTocTosHEBL TOK 20-50 kB 50-1000 MunuMansHas
ITepemeHHBIH TOK 10 -35 xB 50-200 MuHuMaNbHas
ITepemenHnBbIi TOK 110 xB 200 - 600 CymecTtBennas

OCozpmana Haa€xHas HaydHO - IIPOM3BOJACTBEHHas koomepanus. Cosmano
oneITHO-IIpoMbInuIeHHOe InpousBoacTBo BTCII xabeneit, apmMaTypbl, KpHOreHHOH u
IpeoOpa3oBaTENbHON TEXHUKH.

O Vcranoska BTCIT KJI B Cauxkt-Ilerep6ypre mnanupyercsa B 2017-2018 r.r., a
B 2015 — 2017 r.r. npexyCMOTpPEHO IPOBEJCHNE PECYPCHBIX WCIBITAHMM KaOeabHOR
JUHUY B ¢OOpe CO LUTATHOM KPUOTCHHOU CUCTEMO.

Ilo 2-my Bompocy c npokmanoMm «IIoaroToBka 3KCIIEpUMEHTANLHOM 6a3bl U
nposeneHue pecypcHsIx ucnbitaHuit BTCII kabenbHOM MTuHMM ITOCTOSHHOrO ToKa - [1C
330 xB Ilentpanenas IIC 220 xB PII-9» BeICTYmuI HaYaJdbHHK OTAes]a
MHHOBAIIMOHHBLIX TeXHOJIOTHH B o0jacTH cBepxnpoBoguMocTH Bemeprt Cepreii
EBrenneBuu.

Pa6ora Bemonnasercs 3A0 «KpuocepBuc» mo morosopy ¢ ITAO «®CK E3Cy,
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starm Ne 1. Pa3paGoTka mporpaMMBI ¥ METOIMKM IPOBEICHHS PECYPCHBIX MCIBITAHHA
BTCII xabGenpHOM JMHHHM IIOCTOSHHOTO TOKa HAa HCIBITATENBHOM IOJHMIOHE
OAO «HTILI ®CK E3C».

Jannas pa6oTa SBISETCS JIOTHYECKMM IPOAOJDKEHHEM BBIIICIIPHBEACHHOM
HHWOKP u HampaBieHa Ha IpOBeAeHHE PECYPCHBIX MCHBITAHWI W3rOTOBICHHOM
KabenbpHoM TuHKH B cOOpe CO IITaTHONW KPUOTeHHOM CHCTEMOH.

B nmokmame paccMotpeHsl Meron, IIporpamma ©u METOAMKAa IIPOBEACHHUSA
pecypcubix ucnbitanuii BTCIT kabenpHo# muHME nocrosHHOro Toka - IIC 330 xB
Ienrpansuas u IIC 220 kB PII-9, B ToM uncne pexxumel pabotel BTCIT KJI (mponecc
mycka u 3axonaxuBanus BTCII KJI, mratHas paboTa, aBapuiHBIE PeXHUMBI paboTsI
CKO). IIpuBeneHH! 3JIEKTPOTEXHUYECKUE, TEIUIOBBIE M THUAPABIMYECKHE IapamMeTphl
vcneiTanuii BTCII xabenpHOM JHHMM NOCTOSHHOrO ToKa. IIpeacraBineH IUIaH
pa3MeleHus CO3MaHHOM B pamkax wucnonHeHus noroopa HMOKP Neld-11-21/10
KpuOreHHo# cucrteMbl, crpoutenbHblx JIMH BTCII kabens IIOCTOSHHOrO TOKa ¢
KkabenpHBIME My(TaMH U OOpaTHBIM KpHOCTaTOM Ha UCIBITaTeNbHOM nomurone OAO
«HTI] ®CK E2C».

B o0cyxnennn noxknanoB npuHaaH ydactHe: Hosukos H.JIL., Illakapsu HO.I'.,
Toxapckuii A.XO., JIeBoB FO.H., A6axmus I1.C., Xpernnukos A.IO.

3aciymaB NpPEeACTaBICHHBIE NOKJIANbl U BBICTYIUIEHMS YYaCTHHKOB 3acCelaHMuS,
COBMECTHOE 3aceaHHe PellnJio:

ITo 1-my Bonpocy «Co3nanue BTCII xabenbHO# JTMHUM IOCTOSHHOTO TOKa HA

Hamnpsoxerue 20 kB ¢ TokoM 2500 A mmunHO#M 10 2500 M»:

1. Onobputs pesynbTaThl BhInoNHeHUs nepsoro stana HAOKP. Ormeruts ee

aKTyaJbHOCTh U IIOJHOE COOTBETCTBHE TEXHHYECKOMY 3aIaHHIO.

2. PexomennoBate BHeapeHue pesynsraroB HYOKP Ha 00GbeKkTe yCTaHOBKM B

sHeprocucteMe r. Cankr-IlerepGypra IIC 330 xB Llentpansuas — IIC 220 xB

PIT-9.

Ilo 2-my Bompocy «IloaroToBka 3KCIEpPUMEHTaNbHONH 0a3bl W NPOBEJEHHE
pecypcHbix ucnbiTanuid BTCII xabenbHoif nuHuMM mocrosHHOro Toka - IIC 330 kB
IlenTpansuas [1C 220 kB PIT-9»

1. Ono6puTe pesynsTaThl BEIONHEHU nTepBoro 3tana HHIOKP.

2. Otmeruts IIOJJHOE COOTBETCTBUE IIPEJACTABIIEHHBIX PpE3yJLTATOB
TEXHUYECKOMY 3aJaHHIO.

VYuénsrii cexperaps HIT «kHTC EQC», IIpencenarens cexuuu

K.2.H. «DIEKTPOTEXHUIECKOE 0GOPYHOBAHHUE
// : HIT «HTC ESC», a.1.H.
@,07(60 . Ucamyxamenos

%awﬁ IO.T. IllakapsH

VY4eHslit cexpeTaph CeKIUH

«NEKTPOTEXHHIECKOE 060Dy IOBAHHE
HIT «HTC EBCp, a.1.H.
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