PA3PABOTKWU OAO "BUT" NOCNEOHUX NET
lNypa 10.J1., Joporokynnsa B.A., Kacuu U.®., Kunesou B.K., Kobuneukun A.A.,
K.T.H. KoxaH I.I"., KpuBoxsocTt A.l., intBnHeHko M.A1., Menewko U.1O.,
MawbsiHoB B.I'. («CTpymMTex»), K.T.H. HaymeHko A.K., Nayk 10.U., NMupoxeHko A.H.,
CaHbkoB C.A. («CTtpymTex»), K.T.H. CucyHeHko O.U., CtaeHHbin C.E.,
TapuyTkuH A.JL., K.T.H. TononsaHckun E.J1., K.T.H. YopHoroTckun B.M.

B nepwvog BpemeHu, npoweawmnin nocne Lecsarton MexayHapogHoW KOHepeHuun
«TpaHchopmaTopocTpoeHue 2000» Haw MHCTUTYT 3aBepLunsi psag  HayYHO-TEXHUYECKUX
pa3paboTok. Ha ocHoBe MOMy4YeHHOro onbiTa Co3daH 3agen Ans UX NPOLOIKEHUs N Co-
BEPLUEHCTBOBaHMS.

Mo Hawemy MHEeHWIO SOCTUrHYTO pasBUTME M3BECTHbIX TPAOULMOHHbIX obnactemn
peatenbHoctn OAO "BUT". Hanbonbliee passutue nonyymnnu:

1. PaspaboTka, M3rotoBneHne, HOBOro MOKONeHust npeobpasoBaTeribHbIX TpaHC-
dopmaTopoB. PaspaboTka, n3rotoBneHne, peMoHTbl C MOAEepHM3aLmen (B TOM YMcne nv-
MOPTHbIX) NEeYHbIX TPaHCOPMaTOpPOB;

2. PaspaboTka 1 N3rotoBrieHne peakTopoB pasfiIMYHOro Ha3HavYeHus;

3. CoBepLueHCTBOBaHME M NOCTaBKa NporpaMMHO-MeTOANYECKOro obecneyeHuns;

4. MNpopaka NUUEH3n;

5. PaspaboTka n nU3rotoBrneHme U3MepuTesnbHbIX TpaHCHOPMaToOpOB, UCMbITaTENb-
HbIX TPaHCHOPMaTOPOB M YCTAHOBOK C SF6 (aneras) 3anonHeHnem;

6. PaspaboTka n mogepHusauma yctponcts PIH;

7. Ycnyrm no meTposiornu;

8. TexHonornyeckoe obopyaoBaHue.

1. Pa3paboTtka, u3rotoBrnieHne, peMOHT C MOAepHU3aLmen neYHbix u npeodpa-
30BaTeNibHbIX TpaHCOpMaToOpoOB

B OAO «BUT» 6bina paspaboTtaHa n usrotoBneHa cepusa npeobpasoBaTesibHbIX
TpaHcOpMaTOpPOB AN UCTOYHUKOB MUTAHUA CTanennaBuUbHbIX NeYen NOCTOSAHHOMO ToKa
B AnanasoHe cTaHaapTHbiXx emkocten oT 0,5 T go 12 1. TexHuyeckme TpeboBaHusA Ha
TpaHcdhopMaTopbl U UCTOYHMKM NUTaHWA B Uenom Obinn paspaboTaHbl KOMNaHWEN
«CTpymTex» r. 3anopoxbe, KOTopasi Takke NpoeKkTupoBana u nsrotaenueana TUpPUCTOpP-
Hble npeobpasoBaTenbHble G6NMOKM U CUCTEMBI yNpaBneHust K HUM. VICTOYHWKM NUTaHus
npegHasHavyanucb Kak ans MogepHM3auumn CyLLECTBYIOLLNX NeYer NepeMeHHOro Toka, Tak
N ONa KOMNSEKTaLUMM BHOBb CTPOSILLIMXCS.

WHcTuTyT cnpoektupoBan n narotosun B 1997 r. oBa nepsbix ob6pa3ua npeobpaso-

BaTenbHbIX TpaHcdopmatopos Tuna TLHIMTY — 10000/10, koTopble 6binn yCcTaHOBMEHbI Ha
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3anopoXXCKOM antoMMHMEBOM KOMOMHaTE B COCTaBE€ MCTOYHMKA MOCTOSIHHOIO TOKa neyu
KPUCTaNnM4YeCcKoro KpEMHUSA U KOTOPbIE HAXOASATCS B SKCMyaTauumn B HACTOsILLLEE BPEMSI.
B npouecce mnsrotoBneHus TpaHcopMaTopbl NPOLUNIN KOMMIIEKC MPUEMOYHbIX, MPUeMOo-
COATOYHbIX U cneuymnanbHbiX UcnbiTaHun. CneumanbHble UcnbiTaHusa Gbinn NpoBeaeHbl Co-
BMECTHO C YCTaHOBJIIEHHbIMU Ha TpaHcdopmaTop npeobpasoBaTenbHbIMK BriokamMu 1 cuc-
TeMOW ynpaBneHus paspaboTku koMmnaHum «CTpymTex». B pesynbTaTe COBMECTHbIX MC-
noiTaHnn OAO "BUT" n komnanms «CTpymTex» npoBepunm paboTocnoCobHOCTb NCTOYHK-
Ka NUTaHusa Uenom, M3MepeHbl HarpeBbl ANIEMEHTOB KOHCTPYKUMM U NOATBEPXKAEHA dneK-
TpoaMHaMmnyeckas CTOMKOCTb TpaHcdopmaTopa u npeobpasoBaTenibHOrO KOMMMekca B

peXnMe KOPOTKOro 3aMblKaHus, BbI3BAHHOrO NPO60eM CUMNOBLIX TUPUCTOPOB.

[MoNOXMTENbHBIA ONbIT 3KCMyaTauMM NeYHbIX KOMMMEKCOB NOCTOSHHOIO TOKa Mo-
3BOMWI NOATBEPAUTL SKOHOMUYECKYHD LenecoobpasHOCTb MX MCMONb30BaHMS MO CpaBHe-
HUIO C M3BECTHbIMM KOMMSIEKCaMM NepemMeHHOro Toka. [oaTBep)kaeHbl OCHOBHbIE Mpe-
MMYLLLECTBA MEYHbIX KOMMIIEKCOB MOCTOAHHOINO TOKa: CHWXEHWE yOeribHOro 3nekTpono-
TpebneHns Ha eanHULY BbIMYLLEHHOW NPOAYKLUMW, NOBLILLEHNE COS ( KOMMIEKca, CHUXe-
HMe pacxofa 9MeKTPOAOB, CHWDKEHWE yrapa pacnnasa M nervpylowmux 4o0aBoK, CHUXe-
HWe nbineobpa3oBaHUs, MOBLILEHWE KayecTBa BbINMABASEMON MPOAYKUUW, YCKOpPEeHue
npouecca nnaBkK, NPOCTOTA U LUMPOKMA AnanasoH MNMaBHOrO perynvpoBaHUSA BbINpAM-
NEHHOTO HanpsKeHWsl, BO3MOXHOCTb aBTOMAaTM3auumn TEXHOMOMMN NNaBUbHOIO NpoLec-
ca. TvnonpeacrtaBMTENN CEPUN HOBbIX NpeobpasoBaTenbHbIX TpaHcgopmaTopoB OAO

"BUT" n uctodHmnkos nutanms «CTpymTex» npmeeneHnol B Tabnuue 1.



Tabnuua 1
HomuHanbHble napa- KomnoHoBka TpaHcdopma- EmkocTb cTane-
Tun npeobpasoBaTesnibHOro .
METPbl UICTOYHMKA MK- TOpa U BbINPAMUTENBHOIO nnaBWIbHON
TpaHcdopmaTopa
TaHus Onoka neuu, T
Id =4 kA
TMIT - 1000/6 pasgenbHasi 0,5
Ud=230V
Id =8 kA
TAM —3200/10 pasgenbHasi 1,5
Ud =300V
Id =10 kA
TOM - 4200/6 COBMeELLEHHas 3
Ud =300V
Id =16 kA
TMIM - 8000/6 COBMeLLIEHHas 6
Ud=220V
Id =20 kKA
TUIM -10000/6 coBMeLleHHas 12
Ud =400V

I

MepeuncneHHble Bbiwe msgenusa noctaeneHbl KIMMK «Kpuopoxctanb», OAO
«[Henponpeccy», B Poccuto.

B HacToswee Bpema OAO "BUT" Ha ocHOBaHMM KOHTpaKTa BbINONHAET pa3paboTky
M Un3roToBrneHve [AByX npeobpasoBaTenbHblX TpaHcopmaTopoB Tuna TAOUHMY —
12500/10 gna noctaeku B Poccuto, npeobpasoBaTenbHble 6noku paspaboTtkn «CTpyMTex»
c nsrotoeneHnem OAO «lpeobpasoBartenby.

Takke MHCTUTYT npofosikaeT paboTbl, HayaTble B 1985 r., B 06nactu neyHbIX
TpaHccopmaTopoB. B HacToswee Bpems BbiNoriHeHa pa3paboTka n Ha4yaTo M3roToBMEHNE
neyHoro TpaHcgopmaTopa trna STAMNK — 4200/10 ana Poccuw.

3a nocnegHwe roabl UHCTUTYT OCBOWMST MESTKOCEPUMHbLIN BbIMYCK TArOBbIX TPaHC-
dopmaTopos OHAOLS[ — 6316/25 ana nepBoro 0Te4eCTBEHHONO CKOPOCTHOIO 3M1EKTPOBO-

3a [1C 3. N'onosHon obpasel TpaHcopmaTopa NpoLlen NOMHbIA KOMMAMEKC NPUEMOYHbIX
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ncnbiTaHU B MHCTUTYTE, a TakKXXe KOMMJIEKC ncnbiTaHUM BO BpeMA XO0O0BbIX N TANoOBbIX UC-

MbITaHWI FONOBHOIO 06pas3Lia aMneKkTpoBo3a.

OTtpenbHO xoTenocb 6Obl OCBETUTH BOMPOC PEMOHTA, MOAEPHU3AUUN MEYHbIX
TpaHcdopmaTopoB. B nogasnstowemM OONbLUMHCTBE Cly4YyaeB MneyvHble TpaHcopmaTopbl
MeTannyprmyeckoro komnnekca YKpauHbl BblpaboTann CBOW HOpMaTuBHbLIM pecypc. C
OPYron CTOPOHbI, aKUMOHEPbl 3TUX NPeanpuATUA NAAHUPYIOT MOCTOAHHOE YBEenuyeHue
ob6bema BbinyckaeMon npoaykuun. B cuny orpaHnyeHHOCTU cpeactsB Ha npuobpeTteHne
HOBOro 06OpPYAOBaHUSA, TEXHUYECKME CNYXObl MeTannypruieckux npeanpusaTUn NpuHU-
MalT peLleHne O PEMOHTE UMELLMXCS TPaHCPOPMaATOpPOB, YTO C SKOHOMUYECKON TOYKM
3peHuna aBnseTcsa onpaBgaHHbIM. Kak npaBuno, CTaBuUTCA 3agada He TOMNbKO PEMOHTA, HO
N OQAHOBPEMEHHON MOAEPHM3ALMM C LEeNbio yIyylleHNs SKCnyaTaunoHHbIX NapaMeTpoB.
Tak, Hanpumep, OAO «BUT» B 2004 r. BbINOMAHUIT PEMOHT N MOAEPHM3ALMIO MNEYHbIX
TpaHcdopmaTtopoB Tuna SOLUHK — 40000/154 ¢ nonHon 3ameHon OBMOTOK M YCTPOMUCTB
PMNH ana OAO «Hukononbckunin 3aBoa deppocnnaoBy». B 2005 r. 3aBeplleH PEMOHT n
MOAEPHU3aLMs NeYHbIX TpaHcgopmaTopos Tuna ITUH — 12500/10 gna 3A0 «®deppo-
TPenauHr», B CTaaun BbINOMHEHNA PEMOHT nevHoro TpaHcdopmaTopa 40 MBA, 154 kB
dupmbl «Pympxkm Anektpuk» ansa OAO «Hukononbckuin 3aBog heppoCcniaBoBy.

HeCoMHeHHO, peMOHT BbIBLUErO B 3KCMyaTaumMm Unn Ha OTBETCTBEHHOM XpaHEeHUn
anekTpoobopyaoBaHMs ABNSETCH 3agaden, CONpsPKEHHON C BeCbMa 3HAYMTESbHbIMU PUC-
Kamu On8 BCcex Y4aCTHMKOB npouecca. K coxaneHuio oTMeyaeMm, 4YTo B YKpauHe B Ha-
CTOsLLEeEe BpeMs OTCYTCTBYeT efuHasl npo3payvyHasi HopMaTUBHO-TEXHMYeckas Basa, per-
nameHTUpyrLWasa peMoHTbl TpaHCcopMaTopHOro obopyaoBaHMa U yuuTbiBaowas cneum-
UKy aKkcnnyataumm TpaHCOpMaTOPOB, TEXHOMOMMU UX U3FOTOBIEHMUS, YYUTbIBAKOLWAA UX
npegpeMoHTHOe TeXHUYecKoe cocTosiHue. [paBoBas CTopoHa BOMpoca B YacTu rapaHTun,
OTBETCTBEHHOCTM CTOPOH Takke «pa3mbiTax. 1o npexxHeMy AeNCTBYIOT OTpacneBble HOp-

Mbl, pernamMeHTbl, paCueHKN, TEXHNYECKNE NHCTPYKUUN NO PEMOHTY, U3daHHbIE MHOIO JeT
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Hasag. B HacTosllee BpeMa HeKoTopble M3 HUX NpeTeprneBalnT U3MEeHEeHUs, U3[alTes,
0[HaKo, 3TOT NPOLECC HE MMEET CUCTEMHOro XapakTepa 1 COMNpsKeH C NPOTUBOPEYMAMU
MeXay W3BECTHbIMM [OKYMEHTaMM M BHOBb M3gaBaembimMu. Cnabo passuta cuctema
cTpaxoBaHusa paboT Mo peMoHTaM TpaHcdopMaTopoB. B HesamegnuTensHOM paspelle-
HUN yKasaHHOW NpoGnemMbl Ha 3aKOHOA4ATENbHOM YPOBHE 3aMHTEPECOBaHbl, MO Hallemy

MHEHUIO, KaK 3aKa34ynku, Tak U UCNOJTHUTESTN PEMOHTHbIX pa60T.

2. Pa3paboTka u n3rotoBrieHne peakTopoB
MHcTnTyTOM paspaboTaHbl HECKOMNBbKO TUMOB CyXMX pPeakTOpOB PasfiMyHOro HasHa-
YeHUs, KOTOpble MONb3YyTCH YCTOMYMBLIM CMPOCOM Y 3HEpPreTMKoB M MeTannypros Yk-
paviHbI.
Cepus crnaxuBaroLmx CyXnux oAHOdAa3HbIX peakTopoB 3alLULLIEHHOrO UCMOSNHEHMUSA
Tvna CPOCS Ha Tokm o 12 500 A, nmeeT 3aMKHYTY0 MarHUTHYIKO CUCTEMY, YTO 3aLuumuia-

€T OKPYXawLlyro cpeay OT NIEKTPOMarHMTHOro U3ry4yeHun4.

B6nn3un peaktopa MOXeT HaxoOuTbCA NepcoHarn, 3nekTPOHHas annaparypa, uexo-
Bble MeTannoKOHCTpyKuun. OBMOTKa BbINOSIHEHA M3 HEWU3ONMPOBAHHOW antoMUHUEBON
LWMHbI UAN antOMUHUEBOrO NNCTA, YTO MO3BONSET YBENMUYUTL 3PGEKTUBHOCTL OXNaxae-
HUA 1 YyOOBNETBOPUTL TpeboBaHMe anekTpoanHamuyeckon ctomkoctn. Peaktopsl CPOCS3
MCNONb3YITCA B CUCTEMAX ANEKTPONUTaHMSA NPUBOAOB LUAXTHbLIX MOABEMHUKOB U NPUBO-
A0B NPOKaTHbIX CTAHOB. [MOTpebuTenamMm TakMx peakTopoB SBNAKOTCA npeanpuaTna 3ano-
pOXbs, EHaKMeBCKM MeTannypruieckun kombuHat, pupma «Muguman» r. [JoHeuk, ocyLie-
CTBMAIOLWAN KOMMNMEKCHbIE MOCTaBkn 0bopyaoBaHUS.

Cepus TOKOOrpaHMYMBaKLWKMX Cyxux ogHodasHbix peaktopoB Tuna POCA Ha Toku
ot 630 A 0o 4 000A npepgHasHadyeHa Ansa 3aMeHbl 6ETOHHbIX peakTopoB. MHCTUTYT ocy-
wecteun noctaeskn peaktopos Tvna POCA OAO «Hukononbckui 3aBog dpeppocnnaBoBy,

JlbBOBOGN3HEpPro, «3apa MawnpoekT» r. Hukonaes. OTnnunTenbHoMm 0CobeHHOCTbo Pe-
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aKTOpOB TUNAa POCA sBngaeTcs nx BbiCOKasi HAQQEXHOCTb, YTO OOCTUTHYTO 3a CHET KOHCT-

PYKTUBHbIX peu.leHMﬁ, obecneunBaroLLmnx ANEKTPOTEPMUNYECKYIO U IAJNTEKTPOANHAMUNYECKYIHO

CTOWMKOCTb.

Ha 6ase KOHCTpyKTOpCkuMx peweHun peaktopoB POCA cosgaHa KOHCTpyKUus
TpexdasHou rpynnbl peaktopoB Tuna PTCA knacca HanpsikeHus 10 kB, Tok 1 600 A. [Ise

yctaHoBkn PTCA noctaBneHbl Ha MeTannypruiecknin kombuHat "AsoBcTanb".

== ——

PaspaboTtaHbl n nocrtaBneHbl B cuctemy HOK YkpaHepro peaktopbl ogHodasHble
MacnsHble C eCTECTBEHHON LMpKynsauMen macrna u Bosgyxa v HeNMUMHENHbIM pe3nCTOPOM.
TokoorpaHnymnBaroLlme peakTopbl NpefHa3HayeHbl AN BKIIOYEHUS MeXay HeuTparibio
TpexdasHon rpynnbl TpaHCOOPMaToOpPOB (aBTOTPAHCHOPMATOPOB) U 3emMnen ANa orpaHu-

YeHunda ToKa Nnpn HeCMMMETPUYHOM K.3. B CETH.



Knacc HanpsikeHna peaktopos 35 kB Ha Toku 60, 90, 150 A 1 NHOYKTUBHbLIE COMpPO-
TmBnenuna 5, 10, 15, 20 Om. B HacToswee Bpemsa B CTagmm M3rOTOBMNEHUS ABa peakTtopa

POM - 35 — 150 — 20 — Y1 gns [IHeNpoBCKON ONeKTPO3HEPreTU4EeCKON CUCTEMBI.

3. CoBeplueHCTBOBaHME U NOCTaBKa NporpaMMHO-MeToanYecKoro obecnevyeHums
3a nocrnegHue YeTbipe roga UHCTUTYT BbINOMHUA CyLLeCTBEHHOE OBHOBMNEHNE XO-
POLLO W3BECTHbIX NOTPEObMTENSM NakeToB Nporpamm Ana pacyeToB TpaHcopmaTopos, a
MMEHHO: pac4eTHOM CUCTEMbI MaTeEMATUYECKOro MOAENNPOBAHUS CUMOBLIX TpaHcdopMa-
TopoB CAIP TOH un nakeTa crneumanbHbIX NPOrpaMmm.

Bce nporpammbl paboTtatoT B onepaunoHHon cpege Windows, ynydlieH nonb3oBa-
TenbCKMn NHTepdenc, BBeAeHbl HOBblEe OnuMu, JoOaBnNeHbl HOBblE KOHCTPYKUUKW, OBHOB-
neHbl U YTOYHEHbI HEKOTOpble MeToAbl pacyeToB. [loTpebutensam, kpome pykoBOACTBA
nonb3oBaTens, PykoBOACTBA MO YyCTAaHOBKE Nporpamm, SONOSTHUTENBHO NpeaocTaBnseTcs
TeopeTu4eckoe onmcaHue pacyeTHbIX METOLOB.

Yto kacaetcs komnnekca CAINP TOH, To no cneumanbHbiM TpeboBaHnam 3akasuyn-
KOB B nporpammbl aob6aBneHbl JONONHUTENbHbIE BO3MOXHOCTU, HANpUMep: pacyeT BHYT-
pUKaTyLLeYHbIX KonebaHni Npyu MMMNyIbCHbIX BO3OENCTBUSAX, pacyeT YacTOTHbIX XapaKTe-
puctuk TpaHcgopmatopa (FRA) un gpyrme. PaspaboTaHbl HOBble BEpPCUN HE3aBUCUMbIX
nporpaMm C paclmpeHHbIMM Bo3MoxHocTaAMK: TOK (pacyeT TokopacnpeneneHus B o6-
moTkax), VLN (pacyeT nmnynbcHbIX Bo3gencTBuin B obmoTtkax), OST (ontumusaums mect
BbIMOSIHEHNSA TPAHCMO3ULMN B BUHTOBBIX OOMOTKax), HECKOMbKO Bepcuin nporpammel PRT
(MPOEKTHbIN CUHTE3 KOHCTPYKUUKM TpaHcopmaTopa — pacyeT TeHOAEPHbIX NPearioKeHUN).
OTW nporpaMmmMbl MOTYT MOCTaBAATLCA Kak HE3aBUCUMbIE, TaKk U UHTErpMpOBaHHBLIMW Yac-
Tamu komnnekca CAINP TOH.

B nHCTUTYTE Ha OCHOBe uccnenoBaHun paspaboTaHbl HOBblE MPOrpaMmbl NakeTa

crneumnanbHbIX NporpamMmm, cpeam KoTopbiX 0COBEHHO XOTENoChb Obl OTMETUTD:
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- ELDINST 2.0. lNporpamma npegHasHadeHa ans npoBepkun MexaHu4ecKkom npoYHo-
CTW, XXECTKOCTU N YCTONYNBOCTU OOMOTOK TpaHC(OPMaTOpPOB NP KOPOTKOM 3aMblKaHUN U
BKIIOYaeT: pacyeT MarHMTHOro Mnoss, pacyeT NPOYHOCTU MPOBOAHMKOB OOMOTOK TpaHC-
opmaTopoB Npu n3rnbe oceBbiMM N pagnanbHbIMK ANEKTPOMArHUTHBIMW CUaMmm, pacyeT
YyCTOMYMBOCTM OBMOTOK TpaHCHOPMATOPOB K OENCTBUIO paauanbHbIX CUM, pacyeT yCcTom-
4YMBOCTM OOMOTOK TpaHCHOPMATOPOB K AENCTBUIO OCEBbLIX CUS, pacveT 0CeBbIX kornebaHun
obmoTok TpaHchopmaTopos. Nporpamma nNpoBepeHa Ha BONbLLUOM KONMYECTBE MoAeNen
obmoTok okono 150 wT. n peanbHbiX TpaHchopmaTopax, 6onee 20 HaumeHoBaHWUN, pac-
CYMTaHHbIX ¢ nomouwbio nporpaMmmbl ELDINST u ucnbiTaHHbIX Ha cTeHgax B Mockse,
Tonbattn, 8 OAO "BUT", komnaHnen KEMA.

- ELAX - 2D. lNporpamma pacyeTa ABYXMEPHOro 351eKTPUYECKOoro noss, nporpamma
pabotaeTt ¢ 6a3amu gaHHbIX B popmate DLL gns pacdeta onyCTUMbIX Hanps»KeHHOCTEN
anekTpuyeckoro nonsa macnobapbepHon nsonaumm. OcobeHHOCTbI0 NporpaMmbl ABNAETCA
TO, YTO, OHa afjanTUpoBaHa ANA Pac4eToOB KOHCTPYKUMA M30NALNN MaChsHbIX TpaHCdop-
MaTopoB. Pe3dynbTatamu pacyeToB ABMASKOTCSH, Kak XapakTepPUCTUKN NONS, Tak N BENUYMHDI
KO3hpunLmMeHTOB 3anaca n3onsunu.

B uHCTMTYTE paspaboTaH HOBbIA MPOrpaMMHbIA NPOAYKT — MakeT nporpamm Ans
pacyeToB 3MEKTPUYECKNX peakTopoB, KOTOPbIA MO3BOMSET BbINOSHATL ONTUMU3ALNOHHbIE
pacyeTbl, paccyuTaTb 3NEKTPOMarHUTHbIE XapaKTepUCTUKM pPeakTopoB, B TOM YucCne Ha-
rpeB 3N1EMEHTOB KOHCTPYKLMUK. C Lienblo NPpOBEPKN pacyeTHbIX METOAOB nakeTa nporpaMmm
B MHCTUTYTE ObINIM U3rOTOBMEHBLI N UCCNEAOBaHbl ABE MacliTabHble MoAeny KOHCTPYKLUMIA
peakTopoB. B OCHOBY co3gaHusa mogenen 6bina nonoxeHa 3agadya MoAenMpoBaHUsS UH-
TEHCMBHOCTU 3NEKTPOMAarHUTHbIX Harpy3oK 65iM3knx K 3Ha4YeHUsM B NPOMBbILLMIEHHbIX 06-
pasuax.

TOYHOCTb pes3ynbTaToB pacyeToB MAKeTOB MporpamMM JocTaTtoyvHa Ans npakTude-
CKOro UCNoNb30BaHUs, YTO NOATBEPXKOEHO pes3yribTaTaMu CpaBHEHUS C BENIMYUMHAMU, MO-
NyYeHHbIMU NPU UCTIbITAHUSAX HECKOMbKNX AECATKOB TUMOB TpaHCOpMaTopoB, Kak paspa-
6oTaHHbIX OAO "BUT", Tak n HE3aBUCUMbIMWU NPEANPUATUSIMMA.

Pacwwupunacb reorpagus nocTaBOK MNpOrpamMmMHO-mMeTogudeckoro obecneyeHus
OAOQO "BUT". K nssectHbIiM notpedutensam godasunmce komnaHum B Kutae, CLUA, Manan-

3nn.
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4. NMpopaxa nUuUeH3umn

Kak nasectHo OAO "BUT" npopomxkaeT ucnonHeHme obsasaTtenscts no asym Jiu-
LEeH3MOoHHbIM CornaweHuam ¢ pupmon «XoHgan» un JinuenanoHHomy Cornawenuto ¢ AO
«TpaHcgopmaTtop», r. TonbatTn. B HacTosiwee Bpema oupma «XioH4an» ocBovna Bbl-
nyck aBToTpaHcdopmatopos 333 MBA, 370 MBA, TpaHcgopmaTtopos 204 MBA knaccos
HanpskeHust 765 KB n cunosbix TpaHcdopmatopoB 20 MBA, knacca HanpsxkeHust 154 kB
C anerasoBbiM 3anosiHeHnemMm. dupmon «XKHOan» TpaHCOPMaTOPOB Krlacca Hanpsxe-
HUsa 765 kB nsrotoBneHo 6onee 40 eamHuu, CMNOBLIX TPAaHCHOPMATOPOB C 3rerasoBbiM
3anonHeHnem wuarotosrieHo 6onee 10 eguHuy. AO «TpaHcdopmaTop» OCBOWUIT BbIMYCK
cepum yctpouncts PIH tnna PHTA 35 Ha Tokmn 200 A 1 300 A.

Cnuncok Hawmx nuueH3naToB NOMNOSTHUICA ABYMsSI HOBbIMK kKoMnaHuamu. B 2003 r.
3akntoyeHo JlnueHsnoHHoe CornaweHne ¢ komnaHuen TBEA, Kutan, koTopas Bnageet
HECKONMbKUMN KPYMHbIMU TpaHcopmMaTopHbiMKU 3aBogamu cTpaHbl. B 2005 r. 3akntoyeHo
JlnyensnonHoe CornaweHne ¢ komnaHnen ZANWA, Manansusa, kacaroweecss CUnoBbIX
TpaHcopmaTopoB Knacca HanpsxeHnsa 154 kB.

Ecnun no nocneagHemy CornawleHuio UHCTUTYT TOSbKO MNPUCTYNUN K NOArOTOBKE Ha-
YYHO-TEXHUYECKON MHopMauuun, To no nepsomMy CornalleHuo ero y4acTHUKKM yxXe nosy-
YU NepBbIn NONoXUTENbHbLIN onbIT. B KOHUe 2004 r. komnaHns TBEA no gokymeHTauum
OAOQO "BUT" n npn aBTOPCKOM HaA30pe Halux cneumanucTtoB 3aBepLunna U3roToBreHne
N NOSTHbIA KOMMMEKC MCNbITaHUA YeTbipex LUTYK LWyHTUpYyowmnx peaktopos 100 MBAp,

Knacca HanpsibkeHus 750 kB.

Onsi o6enx ctopoH CornaweHnst UCNOSTHEHWE ero YCroBWUIA SIBUNOCb UCTbITAHMEM
HaZEeXXHOCTM NapTHEPCKMUX OTHOLLEHWUI, Tak Kak JOKYMEHTaLMsl, TEXHONOMUS N3rOoTOBEHUS
noaBepranuch TaTenbHbIM NPOBEPKAM HE TONbKO KUTAWCKUX 3HEPreTMKOB, HO U KOHTPO-
N0 ABYX €BPOMNENCKNX HE3aBUCUMbIX SKCMEPTHbLIX KOMMNaHuin. bonee Toro, 3a OTKNOHEHMS

OT YTBEPXOEHHbIX TEXHUYECKMX XapaKTepUCTUK NpeaycmMaTpmBanuch LWTpadHble CaHKLun
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kak ana TBEA, tak n gna OAO "BUT". K obLwiemy yooBneTBOpeHUo pe3yrnbTaTbl UCMbITa-
HUM NOATBEPAUNM NPABUNBHOCTL Peanmn3oBaHHbIX KNOW-hOW KOHCTPYKUMKW M TEXHOMOMMN
narotoeneHus. Cnegyetr OTMETUTb, YTO TEXHOMOMMS M3rOTOBMEHUA LOUCKOB MarHUTHOWM
CUCTEMBI peakTopa SBMSETCH pe3yribTaTOM COBMECTHOrO TpyAda YKPauHCKUX U KUTaUCKUX
cneunanucToB. PesynbtaTbl UCNbITAHUA pPeakTopoB, KOTOpble OblNN BbIMNOMIHEHbI B HO-
Benwen BbICOKOBOMbTHOW MCNbiTaTenbHOM nabopatopun TBEA, noareBepaunu cnocob-
HOCTb peakTopa BblAepXuBaTb NepeBo30yXaeHne KpaTHOCTbIO 1,5 HOMUHAaNbBHOro Hanps-
XeHuns 6e3 nckaXxeHnsa BoNbTaMMNeEPHOW XapakTePUCTUMKN 1 6e3 MexaHN4eCKMx nospexae-
HUR. [Mpy 3TOM ypOBEHb YacTUYHbIX pa3psaoB 6w meHee 60 pC. [JocTurHyta amnnutyaa
Bnbpaumn gHa baka peaktopa 28 MKM, cTeHkM — 60 MKM. MIamepeHHbI ypOBEHb 3BYKOBOTO
nasneHus meHee 73 gba. [lonyck Ha MHOYKTUBHOE COMPOTUBIIEHNE peakTopa Kaxaoun (a-
3bl He Bbiwe 0,8 % OT HOMUHaNbLHOrO 3HaA4YeHUd, a OTKNOHEHMUE UHOYKTUBHOINO COMNpPOTUB-
neHnsa Kaxkgon gasbl peaktopa B TpexdasHoW rpynne oT CpedHero 3HavyeHuUs He Bbllle
0,05 %. Takum obpasom, pesynbTaTbl UCAbITAHUA YETbIPEX LUTYK peakTOpoB NOATBEPANNN

CTabMNbHOCTb TEXHONOMMN UX N3rOTOBMNEHMS.

5. Pa3paboTka 1 U3rotoBrieHne NU3aMepuTenbHbIX TpaHCOpMaToOpoOB, UCNbITaTeNb-
HbIX TpaHcchopMaTopoB U ycTaHOBOK ¢ SF6 (aneras) 3anonHeHnem

3a nocrnegHue nNATb NeT MHCTUTYT paspaboTtan 4 Tuna namepuTernbHbIX TpaHchop-

MaTOpOB TOKa M HanpshkeHusi, 3 Tuna aTtanoHoB KoadduumnmeHTa macwTabHoro npeobpa-

30BaHNsI AMNEKTPUYECKOrO HampsiKeHusi, 5 TMNOB UCNbITaTeNbHbIX TpaHcopmaTopoB 1 3
TMNa ucnbiTaTenbHbIX YCTAHOBOK.

[[@a3oHanonHeHHbIn TpaHcdopmMaTop HanpskeHua knacca TodHoctn 0,1 THOOTI-

220-1 npegHasHa4yeH ans NpUMEHEHUs B KaYecTBe 06pasLoBOro npu noesepke TpaHcdop-

mMaTopoB HanpskeHna Ha 110 n 220 KB NnpOMbILLIIEHHOIrO Ha3HaYeHUs.

[[a30HaNONMHEHHLIM TpaHcdopmaTop HanpsbkeHusa knacca TtovHoctn 0,2 3HOTMK-
110-1 Y1 npegHasHayeH ans NpUMEHEHUsa B KOMMMEKTe C radoHanoSfIHEHHbIM TpaHcdop-
MaTopoM Toka knacca HanpsbkeHnsa 110 kKB B OTKpbITbIX pacrnpeaenuTenbHbIX YCTPONCTBaX

ANEKTPUYECKNX CTAHLMN 1 NOACTAHLNMN.



-12 -

["a3oHanoNMHEeHHbIN TpaHcdopMaTop Toka Kracca TodHocTu 0,2 ¢ usonaumen knac-
ca HanpshkeHus 35 kB TOI-35-1 npegHa3HayeH ansa NPUMEHEeHNs B 3NEeKTPUYECKNX cXxemax
NCNbITaHNUN MOLLHbBIX CUITOBbIX TPAHCOPMAaTOPOB.

MacwTtabHbin npeobpasoBaTens anektpnyeckoro Toka MIM3T-80-1 ¢ ToYHOCTBIO He
xyxxe +0,5 % npeobpasoBbiBaeT TOK cunon Ao 96 kKA B BenuunHy, yaobHyto ans namepe-
HUS.

OTanoHbl kKoadhuumeHTa macwTabHoro npeobpaszoBaHUs NEKTPUYECKOro Hanpsi-
xeHns HOMO-15-1, KTT-110-l1 n KTI-330-1 npegHasHa4vyeHbl Ansg NnpUMeHEeHNs B Ka4yecTBe

cpeacTBa NoBepKM TpaHCOPMaTOPOB HaMPSKEHUS] NMPOMbILLNIEHHOTO Ha3Ha4YeHus Krac-

coB HanpsixeHns 3 — 330 kB Ha mecTe ux akcnnyarauumu.
e

[[a3oHanonHeHHble wucnbliTatensHble TpaHcdopmatopbl KMOIM-100-1, NOIM-200-I1,
NOr-230-I, NOr-395-V n NOr-450-1 ¢ makcmmanbsHbIM BbIXO4HbIM HanpsbkeHnem ot 100
0o 450 kB npegHasHaveHbl AN UCNbITAHNSA BbICOKOBOJIbTHOIO 3N1IEKTPOTEXHUYECKOro 060-

pyaooBaHUA HanpaxeHnem HpOMbIUJJ'IGHHOﬁ 4acCTOThbl.

UcnbiTatenbHble yctaHoBkn YUCI-25-1, YBIT-300-1 n YUCI-560 nmetoT B CBOEM
COCTaBe NOBbILAKLINE U PETYIMPOBOYHbIE TPAHCHOPMATOPbI, KOMMYTALMOHHYIO, 3aLLMT-
HYIO M CUTHanbHyl0 annapaTtypy, nokasbiBalowme npubopbl, no3sonswowme 6e3onacHo u
KOM(POPTHO NPOBOAMTL MCMbITAHNSA BbICOKOBOJSIbTHOIO 3f1EKTPOTEXHMYECKOrO 06opyaoBa-
HWUSI HaNpPsPKEHNEM MPOMBILLNEHHON YacTOThl, BKMOYAsA UCMbITAHUS C U3MEPEHUEM EMKO-

CTW N TaHreHca yrna AnaneKkTpnyeckmnx noTtepb.



bnarogapa HU3KOMY YPOBHIO COOCTBEHHbIX YacTU4HbIX pa3spsgoB (YP) ucnbita-
TenbHble TpaHcOpMaTopbl M YCTAHOBKW, paspaboTaHHble u u3rotosneHHole B OAO
«BUT», ncnonesyorca nmbo MoryT 6biTb MCNONb30BaHbI ANA NPOBEAEHUS UCTbITAHUI Ha-
NpsXXeHNeM NPOMbILLIIEHHOM YacCcTOoTbl C U3MepeHuem YP.

MoTpebutensammn mMamepuTernbHbIX U UCMbITaTeNbHbLIX TPaHCOPMAaTOpPOB, UCMbITa-
TenbHbIX YCTAHOBOK, pa3paboTaHHbix 1 nsrotoeneHHolx B OAO «BUT», ssnswTca npea-
npuatna YkpanHoel, Poccuinckon degepaumm n pecnybnumkm benapyco. bonee nogpobHas
NHopmaumna 0 NOTPEBUTENBCKNX CBONCTBAX NEPEYUCIIEHHbIX BbilLe U3AENUN COLEPXKUT-

CA B OTAeN1bHbIX AOKNagax.

6. PaspaboTka u mogepHusauusa yctpoucts PINH
B atom rogy nHctutyt coBmectHo ¢ OAO «3TP» 3aBeplumn pa3paboTky n ocsoe-
Hue npowussoacTea yctpouctea PIMNH tuna PHTA-35/1250 ¢ coeamHeHnem a3 B Tpe-
YFONbHUK, KOTOpOEe [OOMMKHO 3amMeHuTb ycTponctBa SDV3 npoussoactsa 3asoga TRO
6biBwen AP. MNMepBble yCTPONCTBa 3TOr0 TMMNa YCTaHOBMEHbLI HA TpaHCOpPMaTopbl, KOTO-

pbl€ NOCTaBJIE€HbI 3AaKa34UKY.

1340
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3aKoHYEeHbl UCMbITAHUS Ha OTKMYaKLY CMOCOOHOCTb U 3NEKTPOU3HOCOCTON-
KOCTb OnbITHOro obpasua yctponctea PHOA-330/3000, paspabaTtbiBaemoro no 3akasy

OAO «3TP». 310 6ygeT Hambonee MOLLIHOE YCTPONCTBO M3 BCEX, BbINMyCKAEMbIX 3aBOAOM.

1770

MpooomkatoTca pabdoTbl NO MOBbLILLEHUIO SNTIEKTPUYECKON M3HOCOCTONKOCTU KOHTaK-
TopoB ycTtponctB cepun PHOA. Ha gaHHoMm aTane yganocb NOBbICUTb M3HOCOCTOMKOCTb
KOHTaKTOPOB B HECKONbKO pas, HO OOCTUrHYTb Xenaemon naHococTtonkoctn B 200 ThiC.
nepekniyYeHnn noka He yganocb. [NpeacTtosaT uccrnefoBaHWA M3HOCHBIX XapakKTepPUCTUK
PasnNUYHbIX KOHTAKTHLIX MaTepuanoB U KOHCTPYKLMN KOHTaKTopa.

Kpome HOBbIX pa3paboToK, UHCTUTYT BbINOMHU MOAEPHU3ALMNIO KOHTaKTOPOB pe-
akTopHbix yctponcte PIMH tuna PHO-20 n PHO-13 MoCKOBCKOro anekTpo3aBoga, 9KC-

nnyaTMpyeMbiX Ha NeYHbIX TpaHcHopMaTopax.

B 2004 rogy 6bina 3aBeplueHa mogepHusaums yctponcts PHO-20 Ha TpaHcdop-
matopax J0OLHK-40000/154 OAO «Hukononbckuin 3aBoa oeppOCnnaBoBy» M HayaTa Mo-
aepHusaums yctponcts PHO-13 Ha 3anopoxckom n CTaxaHOBCKOM heppocniiaBHbIX 3a-
Bogax. B obwen cnoxHocTn MmoaepHu3npoBaHbl bonee copoka eguHuy yctponcts PHO-
20 n PHO-13.
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Ob6ecneyeHne 6e3ayroBon KOMMyTaLUUM KOHTAKTOB KOHTAKTOPOB, 3a CYET YCTaHOBKM
TUPUCTOPHBLIX KOMMYTaTOPOB, MOBLICUIIO UX 3MNEKTPOU3HOCOCTOMKOCTb C 5 ThIC. NEPEKSto-
yeHun 0o 200-300 Tbic. NepeknodeHnn. Ha nepBbix MOLEPHU3MPOBAHHLIX KOHTaKTOpax
TUPUCTOPHbIE KOMMYTaTOpPbl OTpaboTanu yxe 6onee yem no 400 ThbiC. NEPEKNIOYEHWNIA.

C uenblo obecneyeHUss peMOHTUPYEMbIX MEYHbIX U NpeobpasoBaTesibHbIX TPaHC-
bopmMaTopoB M AS1S KOMMMEKTauumn HOBbIX, UHCTUTYT pa3paboTan u ocsavBaeT Npou3Boa-
ctBo ycTpouncTs BB Ha Tokn oo 630 A ¢ anekTtpogsuratesnibHbiM npusogoM. B nnaHax
WMHCTUTYTa OCBOEHMe npoussoacTea cepuu yctpoucTts NBB ogHo- n TpexdasHblX, KOTo-

pble MOryT NoHagobuTbca B 6nvxanwume rogbl.

E—

7. Ycnyrn no metponorum

[nsa ycnewHoro peweHnsa 3agad no paspaboTke U U3roTOBNEHNIO TpaHcdopMaTop-
Horo obopyaoBaHus U BbiCOkoBONbTHOM annapaTtypbl OAO «BWT» pacnonaraet mncxoa-
HbIM MeTponorndyeckum obopyagoBaHMeM M 3TanoHamu, KOTOpble MOrYT UCMOSb30BaTbCA
Kak ans nepegadv eguHuLbl UamepeHus atarioHam u paboymm cpeactBaM HU3LWEro pas-
psaa, Tak u ans 6onee TOYHbIX N3MEPEHNN XapaKTEPUCTUK UCMbITaTeSbHbIX BO34ENCTBUN
NPV UCCREeAOBaHUAX U UCMbITAHNAX SNEKTPOTEXHNYECKUX N3O ENUN.

- BTopuyHbin atanoH BETY 08-05-01-03 eguHuubl koadduumeHta macwtabHoro
npeobpa3oBaHNA 3MEKTPUYECKOrO HanpsKeHNs NepemMeHHOro Toka B AnanasoHe oT 1 go
330/V3 kB, uactoTbl 50IL: ocHoBHas norpeluHocTb *0,1%; nosepouHas cxema ACTY
3864-99.

- Pabounn atanoH 1-ro paspsga — IBUHA-800 — nameputenb HanpsikeHUs nocTo-
AAHHOro Toka auddepeHumnanbHbin Ao 800 kB: ocHoBHasa norpewHocTb +0,1%; nosBepouy-
Has cxema [CTY 3863-99

- Paboune atanoHsbl 2-ro paspsaa:

TpaHcopmaTopbl TOKa n512 no 3000 A, kn.T. 0,05;

1523 po 10000 A, kn.T. 0,05;
npeobpasosatenb Toka  M564 go 10000 A, ocHoBHas norpelHocTb £0,005%;

annapart cpaBHeHust K535;
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nosepoyHas cxema FOCT 8.550-86.

[na BbINONHEHWS ycnyr no atrectauum TpaHcopMaTopoB TOKa U TpaHcdopmaTo-
POB HanpsiKeHWUs, YCTAHOBIEHHbIX B LIENSIX KOMMEPYECKOro y4eTa 3NIEKTPOIHEPTUN B IKC-
nnyaTauumn 6e3 gemoHTaxa TpaHcopmMaTopoB, No 3akasam [focnotpeberaHaapta Ykpaun-
Hbl, B OAO «BUT» paspaboTaHbl U NPUMEHSAIOTCA cregyowme MobunbHble NOBEPOYHbIEe
YCTaHOBKM:

YMTT-100003 — yctaHOBKa Anst NOBEPKM TpaHCOPMATOPOB TOKa B 3KCMyaTaumm
0o 10000 A Ha 6a3e aBTomo6uns MTA3EJSb;

YMNTT-103 — yctaHoBKa Afsi NoBepkn ogHodasHbIX TpaHCHOPMaToOpOB Hamnpsxe-
HKMA B akcnnyaTtaumm 6-10 kB Ha 6a3e aBTomobuns TA3EJb;

YMTT-3303 — ycTtaHoBKa AN NOBEPKM OAHOMAa3HbIX TpaHCOPMaTOpOB Hanpsike-
Hus B akcnnyataumm 110-330 kB Ha 6a3e aBTomobuns MA3-4301.

OAO «BUT» nmeet BO3MOXHOCTb BbIMOSIHEHUSA YCIyr NO aTTecTauum TpaHcgopma-
TopoB Toka Ao 10 000 A n TpaHcdopmaTopoB HanpsikeHnsa ot 6 go 330 kB, yctaHoBneH-
HbIX B LENsX KOMMEPYECKOro y4yeTa 9MeKTpo3Heprmm B akcnnyataumm 6e3 gemoHTaxa
TpaHcopmaTopoB Ao 1200 wT. B rod, a Takke MMeeT BO3MOXHOCTb U3roTOBNEHNA aTa-
NIOHOB N MOBUIbHbLIX NMOBEPOYHBIX YCTAHOBOK AS1S1 YKOMMMEKTOBAHUSA METPONOrnMYeCcKmx
cnyx6 npegnpuaTMA ¢ nocnegylowmm obydeHnem n yKOMMNeKToBaHMEM MeTOAUKaMu n
WMHCTPYKUNAMM MO TEXHOSOMMN BbINOMHEHNSA paboT.

3a npegbigywme nate net OAO «BUT» ocHactun MobunbHbIM METPONOrNYECKNM
obopynoBaHmem ansa artrectaumm TT n TH B akcnnyataunm YKPanHCKUN LEHTP METPOSo-
rMu, cTaHgaptmMsauum n ceptudmkauum «YkpmetptectctaHgaptT» . Knes; JlbBOBCKMI
PIrUCMC; 3anopoxckun PIUCMC; npegnpuatua HIKM «MpeobpasoBatensy r.Cymsbl;

HIMM «3TanoH — OHepro» r.JJHENponeTpoBCK.

8. TexHonornyeckoe obopynoBaHue
Mo-npexHemy, BaxxHoe MeCTO B nopTdene 3akaszoB WMHCTUTYTa 3aHUMaeT cneuu-
anbHOe TexHonorn4yeckoe obopyaoBaHue, Kak BHOBb padpabaTbiBaemMoe, Tak U MOOEpPHU-
3upyemoe. K nepBomy criegyeT OTHECTM aBTOMAaTUYECKYH JIMHUIO MONepeyYHoro packpos
3NEKTPOTEXHNYECKOWN CTanu Ha nnactuHbl anvHon 250+1500 mm 1 wnpuHon 40+400 mm

npuv TonwuHe ncxoagHou nenTol 0,23+0,50 mm.



JInHna paspaboTaHa, M3roToBrieHa, UcnbiTaHa M NOoCTaBrneHa MHCTUTYTOM Ha Pa-
MEHCKWUI 3NEKTPOTEXHMYECKMI 3aBOA "IHeprmns" COBMECTHO C odomumanbHbiM NapTHEPOM
dupmbl "CumeHc" B YkpauHe dupmon "UHdpokom", r.3anopoxee. B nuHumn npvmeHeHa
BankoBag rnogada feHTbl, aBTOMaTU3MpPOBaHHas cuctema ynpasneHus Ha 6ase KOHTposi-
nepa SIMATIC, komnnekTyowme n3genna no anektpoobopyaosaHunio gupmel "CrmeHc", a
no nHeemoobopyaoBaHuio - pupmbl "decto" (Fepmanuns). MNpon3BogmMTENBHOCTL NMHUN
npwn onvHe nnactuH cpegHen cnoxHoctn 1500 mm - go 35 wrt./MuH., Tnbl (popma) nna-
CTVH - BECb aCCOPTUMEHT, HEOBXOAUMbIN ANS1 U3rOTOBMEHUS MarHUTHbIX CUCTEM pacnpe-
aenutenbHbIX TpaHcdopMaTopoB MoLWHOCTLIO Ao 2500 kBA.

BrnepBble mnarotoBrieHa un nocrtaesneHa Ha MuHCKM TpaHcopMmaTopHbIN 3aBO[
BaKyyMHasi yCTaHOBKa MPOU3BOAMTENbHOCTLIO NO Macny 3 M>/yac Anst npeaBapuUTenbHON
CYLUKN U OYUCTKU OT MeXaHU4YeCKUX NMpUMecen 3Ha4MTernbHO YBMaXHEHHbIX Macen. [aH-
Haa yCTaHOBKa NnpefHasHadYeHa 3aMeHUTb LIeONIMTOBbIE YCTAHOBKWU, HyXXaatolmnecs B ne-
PUOANYECKON pereHepauum 1 BbICOKOTEMMNEPATYPHOWN OCYLLKe LeonuTta. Takke BbIMosHe-
Ha noctaBka Ha MWHCKMI TpaHCOPMaTOPHbIA 3aBO4, MOAEPHU3NPOBAHHbBIX FOPU3OHTalb-

HO-HaMOTOYHbIX CTAHKOB ANl HAMOTKM 0OMOTOK pacnpenennTernbHbIX TpchcbopmaTopOB

COpr,D,HI/IKaMI/I MHCTUTYTa 3aBeplleHa UHMUMaTUBHaA pa3pa60TKa TEeXHNYEeCKOoro

NpoeKkTa ropu3oHTaribHO-HaMOTO4YHOIo CTaHKa ansd HaMOTKU 0OMOTOK 13 megHom (bOJ'IbI'VI.
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Takke WHCTUTYT M3roTaBfMBaEeT BaKyyM-AerasauuoHHble YCTaHOBKW NPOU3BOAU-
TenbHocTbo 1,0; 3,0 m3/4ac ans 06paboTkn TpaHCHOPMAaTOPHbLIX Maces, 3annBaeMblX Kak
B TpaHCcopMaTopbl, Tak N B BbICOKOBONbTHbIE BBOAbI, YCTAHOBKMA ANSA CYLUKN aKTUBHbIX
yacTen pacnpegenuTenbHbiX TPaHCHOPMATOPOB TOKAMU MOHUXKXEHHOW YacTOTbl, 06opyao-
BaHMe ONs CYLUKM M 3anuvBKM TpaHCOPMaTOpPOB MacrioM nog BakyyMOM W psig Apyroro

obopynoBaHus.

OnpefneneHHbIM CNPOCOM B NocneaHne rofbl y 3HepPreTMKoB NOMb3YTCA TEXHOO-
rMn pereHepauumn (BOCCTaHoBMEHMS) 0TpaboTaHHbIX TpaHCOPMAaTOPHbIX Macen u peMOoH-
Ta BbICOKOBOJSbTHbIX BBOAOB C 3aMEHOW 130M5LMN OCTOBOB.

YBakaemble Konneru, Mbl OTKPbITbl A4S coTpygHudecTtBa. Mbl paboTaem C wmpo-
KAM KpYrom 3akKas3uyuKOB, KOTOPbl€ Ha MWPOBOM pPbIHKE MOPOW SABMSKOTCH KOHKypPEeHTamu.
OpHako B3BELEeHHas TexXHW4Yeckasi NonMTuKa WMHCTUTYTa MNO3BOMSIET C YBEPEHHOCTbIO

cMoTpeTb B byayulee, paclumpssi Kpyr napTHEPOB U NepeYveHb OkasblBaeMbIX YCNyT.



