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TPAHCO®OPMATOPHO-PEAKTOPHOE OBOPYJOBAHUE




KATANOTI MPOAYKUWNW

OBLLUWE CBEAEHWNA

AKUMOHepHOe 0b6LlecTBO «YpananekrTpo-
TAXKMaL» ABASETCS OAHVM W3 KPYMHEWLWUX B
Poccun paspaboTumkoB U MNpousBOAUTENEN
TpaHchopmaTopHOro obopyaoBaHWA. 3aBogj
6611 06pazoBaH B 1934 rogy v 3a mpoleglive
LECATUNETUSA BHEC BECOMbIN BKAaZ B pa3BUTUE
3N1eKTPOTEXHNYECKON MPOMbILIAEHHOCTH
CTpaHbl. Victopusa npeanpuatusa - 3to 6onee 80
NeT ycnewHowm paboTbl MO NPOU3BOACTBY
YHVKaNbHOIO 3HepreTmyeckoro obopysoBaHus.
OZHVM 13 BeAyLLMX HanpaBAeHWN Ha NpeAnpus-
TMN ABASETCA NpPOEeK-TUPOBaHWE W BbINyCK
IWWMPOKOro  crnekTpa TpaHcGopmMaTOpPHO-
peakTopHOro ob6opys0BaHNA B CyXOM U Macas-
HOM ucnonHeHun. [pon3BOACTBEHHAsA MOLL-
HOCTb TpaHCcOOpPMaTOPHO-PeakTOPHOrOo
obopyaoBaHus 12000 MBA/rog (10000 MBA
macna./ 2000 MBA cyxue).

M3HavanbHo, BO BpemeHa CCCP, 3aBog
cneLmann3MpoBanca Ha Bbinycke npeobpasosa-
Te/IbHbIX TpaHCOOPMaTOPOB AN NPeAnpUATUN
YEpHON N LIBETHOW MEeTannyprm U 31eKTPOXMU-
MUKW, TPaHCPOPMATOPOB W PEAKTOPOB ANf
>KeNe3HOL0POXHOrO 1 FOPOACKOro TPaHCMOopPTa,
a TaKXe cneumanbHbIX HayKOEMKUX TpaHCHop-
MaTOPOB A5 3NeKTPOPU3NUECKNX YCTaHOBOK U
CneLTexHUKM.

CerofHA UYMCNEHHOCTb COTPYAHUKOB Mpes-
npuatms AKuMOHepHoe obuiecTBo «Ypan-
anekTpoTsadkmaw» coctaBaset 1600 yen, 3aBog
CYLLEeCTBEHHO paclMpWa HOMEHKAATYpy, B
061acTV CMNOBbLIX pacnpeaenuTesibHbIX TPaHC-
dopmaTopoB, U NOCTaBAAET TPaHCHOPMaTOPHO-
peakTopHOe 060pyAOBaHNE METANTYPruYecKUM
M MaWWHOCTPOUTENbHLIM NPEANPUATMAM, Ha
06BEKTBI FEHEPUPYHOLLMX, CETEBBIX KOMMaHWUA U
pacnpesennTenbHbix sHeprocucteM. Cymmap-
Has MOLLHOCTb BbINyLLEHHOro obopysoBaHnsA —
500 maH. KBA.

MpoekTnpoBaHMe TpaHCHOPMATOPHO-
pPeakTOpHOro 06OpYyAOBaHWUA BbIMOJHAETCS B
cooTBeTCcTBMM C TpeboBaHmammn FOCT, M3K (IEC),
ANSI, n Apyrumun TexXHUYeCKUMK YCAOBUAMU U
cneumanbHbIMU TpeboBaHUAMM 3akasuuka. Mpwu
CO34aHMN TpaHchOPMaTOPOB LUMPOKO MCMOJIb-
3yHOTCA COBPEMEHHbIE CPEACTBA BblUYNCAUTESb-
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HOW TeXHWKYW; KOHCTPyMpOBaHWe BejeTca B
cuctemax Unigraphics (3D mMogennpoBaHue) u
Autocad, npu npoBepke N3gennin Ha NPOYHOCTb
ncnosb3ytorca cucrembl Mathcad, Ansys.
BHegpeHbl cucTeMbl aBTOMaTU3MPOBAHHOTO
NMPOEKTUPOBaHUA U3AENNA U TEXHOIOFNYECKMX
npoLeccoB, MHPOPMaLMIO O TekyLlemM COCTOS-
HUM Pa3paboTKn U3AEeNNA MOXHO MOJYUYUTb B
pexume peasbHOro BpeMeHW B cucteme Team
Center Engineering. PacueTbl Beaytca c
MOMOLLbIO, KaK CrneLuain3vpoBaHHOrO Mpo-
rpaMMHOro obecneyeHus, Tak M C MOMOLLbIO
COBCTBEHHO pa3paboTaHHbIX MPOrpaMMHbIX
npoayktoB. OcyLlecTBaseTCA B3anMOAencTBme ¢
BEAYLWMMN Hay4YHO-UCCAef0BaTeNbCKUMM
opraHusauusamm Poccum v apyrmx ctpaH.

3aBog pacnosiaraet 3KCNEPUMEHTaIbHO-
nccaeaoBaTeNbCkoOM 6a30M, MO3BOASAOLLEN
MPOBECTU KOMMAEKC-HbIE UCMbITaHWUSA U UCCAeA0-
BaHUs; Mo TpeboBaHMIO 3aKazumka MoryT
ObITb NPOBEAEHbI CEPTUDUKALMOHHbIE UCMbITa-
HUA.

CoctaB MpPOM3BOACTBEHHOrO KOMMJEKCA
CYXMX 1 MacasiHbIX TPaHCGOPMaToOpPOB:
B MarHMToCHbopOYHOE MPOU3BOACTBO;
B V3015L1MOHHOE NPOWN3BOACTBO;
B 06MOTOYHOE NPOU3BOACTBO;
B c6bopoyHOoe NPOM3BOACTBO MACAAHBIX
TpaHcdopMaTopos;
B cbopoyHOe MPOU3BOACTBO CyXUX TpaHCchOp-
MaTOpOB;
H Mac/ioBakyyMHOE MPOV3BOACTBO;
B vcnbiTaTeNbHasA CTaHLMS.

3aBog, NPoBOAUT Led-MOHTaXHble PaboThl
Ha ob6bekTax 3akasunka W BbIMOJHAET pa3any-
Hble cepBUCHbIe ycayru. AKLiMOHepHoe obuiec-
TBO «YpasaNeKTPoTAKMaLL>» BCerga npuHMMaeTt
yyacTme B pelueHWn ArobbIX BOMPOCOB Npwu
rapaHTMMHOM W MOCTrapaHTUAHOM OBCNYXMNBA-
HWK TpaHchOpPMaTOPHOro 060pyAOBaHMA.

TpaHchopmaTopHOe 060pysOBaHME 3aBOAa
3KCMOPTUPYeTC BO MHOrMe ctpaHbl EBponbl,
Amepuku, Aznn n AGpUKN 1N HageXXHO aKcraya-
TUPYyeTCa B KAMMATUYECKUX YCA0BUAX OT
KpaHero CeBepa 40O TPOMMKOB.
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CYXUE CUNJTIOBbIE TPAHCO®OPMATOPDI

Pa3paboTka 1 OCBOEHMe NPON3BOACTBA CYXUX
TpaHchopmMaTopoB HauaTa Ha npeanpuatnm ¢ 50-
X rogoB npowwnoro cronetma. B 1953 roay 6bin
N3roTOBAEH N NocTaB/ieH B ropoje AHwaHb (KHP)
nepBbIA CyXOW HWU3KOBONbTHbIA CUNOBOW
TpaHcpopmatop TCP-180-0,5.

MponsBoAcTBO Cyxux TpaHchopmaTopoB
xapakTepusyeTrca MHoroobpasvem TUMNOB
n30NAUMK, NpuyeM MHorne paspaboTku 6bian
BbIMOJIHEHbI BNepsble B Poccuu.

B 1975 roay co3gaHa yHuKanbHasa cuctema
n3onaummn «TpaHcTepMm ®», KOTOpaa BKAKOYAET B
cebs cneumanbHYrO KOHCTPYKLUWUIO T1aBHOW W
NPOAO/NBHOW W30NALUN BbICOKOBONbTHBIX
OOMOTOK M TEXHONOTUK WX BbIMOJHEHUS.
Vicnonb3yroTcs Ana M30AMPOBKK Cyxme CTeKso-
CNOANHUTOBbBIE NIEHTbI C MOC/EAYHOLLEN NPOMNUT-
KO 0OMOTKM 3MOKCUAHBIM KOMMAyHAOM BaKyyM-
HarHeTaTeNb-HbIM CMOCOBOM.

[aHHble 06 3nekTpodumsmueckmx, Gusmko-
MeXaHUYeCKNX, TEPMOMEXaHNYECKNX CBOMCTBAX,
noBejeHVWe npu BO3AENCTBUM KOPOHHOTO
pa3psaja cuctembl msonaumn  «TpaHctepm ®»
aHaNOTNYHbI XapaKTepuCcTUKam u3onauum
MOHOJ/IMTHBIX CTEPXHEeW rMaporeHepaTopos
1 06MOTOK ABuratenen. ITm faHHble Ha3npyroTcs
Ha MHOTOCTOPOHHMX U MHOTOIETHUX MCCeA0Ba-
HWAX M MOCTOAHHO AOMOAHANTCA. Ha nx ocHoBe
pa3paboTaHbl CTaHAapTbl MNPeAnpUATUA ANA
NpoeKTMpoBaHMA. HakonaeHHbIN OnbIT 3KCnya-
Tauuu cocTtaBndet 6onee 60 neT B camMbIX
Pa3NYHbIX 06NaCTAX TEXHWUKM KaK CUNOBOM, TaK
N npeobpasoBaTeslbHON ANA Pa3HbIX KAUMATK-
YeCKWNX YyCIOBUIA OT TPOMMKOB A0 OTPULLATENbHBIX
Temnepatyp AKyTuM, B TOM 4yuciae U € caMbiMu
pa3Hoobpa3HbIMK HeCTaHAAPTHBIMY NapamMeTpa-
MWN.

CunoBble TpaHchopmaTopbl C CUCTEMOW
n3onaumm «TpaHcTepM ®» BbIMyCKatOTCA MOLLL-
HocTbto 40 6300 KBA n knacca HanpsxxeHus go 15
KB. kcnayataymm B yCAOBUAX XONOAHOTO (MUHYC
60°C) n Tponuueckoro (natoc 55°C) kavmarta,
BbICOKOropbs. MNpegHa3HauveHbl A5 BHYTPEHHEN
N HapY>KHOW YCTaHOBKM.

Kpome wusonauumn «TpaHcTtepm®» YITM
BbIMyCKaeT Cyxme TpaHcGOopmMaTopbl C BO3AYLLIHO-
H6apbepHOM CUCTEMOM W30NALMN Ha OCHOBE
CTEK/IOBOJIOKHUCTOM M30AALMN, U30AALMOHHOM
6ymarn Nomex, NOAMMMUAHBIX MAEHOK.

NMpumeHeHVe B BO3AYWHO-H6apbepHOMU
cucTemMe WM30AALMM HOBbIX W30NALMOHHBIX
MaTepuanoB MO3BOJMNAO YBEJNUYNTb MOLLHOCTU
TpaHcpopmatopoB ago 25000 kBA u Takke
nepenTV B HOBbIW, A/1F CyXMX TPaHCPOPMaTOpPOB,
Kaacc HanpsxeHuna 35 kB.

B 1992 rogy Bnepsbie B Poccum 6bia M3rotos-
neH cyxon TpaHcpopmatop TC3-2500/10 Ab Y3
MOBbILLEHHOW OrHecTorkocTn ¢ bymarom Nomex
¢dunpmbl DuPont.

B 2012 rogy Bnepsble B Poccum 6bia M3rotoBs-
neH cyxon TpaHcpopmatop TC3-6300/35 M1 Ha
OCHOBE MONNUMUIHbIX MJIEHOK.

CunoBble TpaHchopmaTopbl C BO3AYLIHO-
H6apbepHOM CUCTEMOW W30AALMU BbIMyCKatOTCA
A0 mowHoctn 25000 kBA, knaccom HanpsaxeHus
A0 35 kB. dkcnayataumm B yCI0BUAX XONOAHOTO
(MmHyc 60°C) wn Tponuyeckoro (naroc 55°C)
KAMMaTa, BblcOKOropbs. [lpeAaHasHauyeHbl A4
BHYTPEHHEW M Hapy>XHOW ycTaHoBku (Y1, ¥YXJ11,
T1, M1).

TCE-2000/10 Y3318 € @neranell veeamym) <Tperepu @
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CYXUE MPEOBPA3OBATEJ/IbHbIE TPAHCO®OPMATOPbDI

Cyxve npeobpa3oBaTenbHble TpaHchOpMaTO-
pbl, Bbinyckaemble Y3TM, noctaBaawtoTca Ans
3/1EKTPONPUBOLOB MNOCTOSHHOMO 1 NepeMeHHOro
TOKa, MUTaHWUSA rasbBaHNYECKUX BaHH U CTaHKOB
3NeKTpoxmMmnyeckon obpaboTkm MeTannos,
NOACTaHLMI NOCTOAHHOIO TOKa MeTPOMnoaMTeHa
M TOPOACKOro 3NeKTPOTpaHCnopTa, CUCTEM
BO36Y>XAeHuUs TypboreHepaTopoB U rugporeHe-
paToOpoOB, 3/eKTPONPUBOAOB 3KCKaBaTOPOB,
Ha3eMHbIX W MOPCKUX OypOBbIX YCTAHOBOK,
TATOBbIX MOACTAHLUMA >Xene3HOLOPO>XHOro
NOABUXHOrO coOcCTaBa, npeobpasoBaTtenei
4aCTOTbl 030HATOPHbIX YCTAHOBOK, CreLMabHbIX
nccnesoBaTeNbCKUX YCTAaHOBOK W ANS  APYrunX
uenen nNo MHANBUAYaNbHbIM TpeboBaHUAM.

3a nocneaHue 15 net 3a cyeT nNpUMeHeHuA
HOBbIX U30JALMOHHBIX MaTepnanos 1 Noaxosa K
NPOEeKTUPOBAHUIO Cyxne npeobpaszosaTtesibHble
TpaHCPOpPMaTOpPbl MNOCTENEHHO 3aHNUMAIOT HULLY
MacaAaHbIX TpaHchOpMaToOpOB.

B 2005 rogy 6bin n3rotoBsieH cyxon npeobpa-
30BaTe/IbHbIA  TpaHchopMaTop C BO3AYLIHO-
H6apbepHOM CUCTEMOMN W30NALUN HaPY>KHOW
yctaHosku TPCUAMY-16000/10 YXJI1 ana Hyxa,
T 72U,

B 2013 roay 6bi1 M3roTOBAEH NOCAEAOBATE b-
Hbl BONbTOA06aBOYHbIVM TpaHcdopmaTop OCB-
40/6 Y3 n B 2017 roay TCB-100/6 Y3 pns noa-
AEPXKAHWUA  HaMpsXeHWs nuTaHus Bo36yau-
Tenel B aBapWMHbIX pexummax B CUCTEMAX
BEHTU/IBHOTO CcamoBO36yxaeHunsa. OcobeHHoC-
TbHO KOHCTPYKLUUW SBAAETCA TO, YTO MarHuToO-
NpoBOJ, TakMx TPaHCHOPMATOPOB BbIMOAHEH C
HEMarHUTHbIM 3a30POM.

B 2013 roay ana AO «Ypanrngpomesb» bbinu
pa3paboTaHbl ABa Cyxux npeobpaszoBaTeNbHbIX
TpaHchopmatopa TC3MY-3200/10 I YXN4 ana
TMpucTopHoro Bbinpamutens  AT-1000000/24
YXN4 (BbinpAmaeHHbir Tok 100000 A, 24 B).
OcobeHHOCTbIO AaHHbIX TpaHcPopmMaTopoOB
ABNAETCSA TO, UTO BEHTU/IbHblE OOMOTKM UMET
OAVH BWUTOK, OAWMH TpaHchopmMaTop paccymTaH
Ana paboTbl Ha BbINpAMIEHHbIM Tok 50000 A.

OcBoeH HOBbIM BUA NpeobpasoBaTeNbHbIX
TpaHCHOPMaTOPOB — MHOTOOBMOTOUHbIE TPAHC-
dopmaTopbl ANf BbICOKOYACTOTHOrO 3/1eK-
TponpuBoga.

3a cyeT yBe/IMYeHNs KOIMYeCTBa BEHTU/bHBIX
06MOTOK [OCTUraeTCd MHOTOMY/JIbCHOCTb CXEMbI
BbinpAMaeHnsa. B 2016 rogy 6bia n3rotosseH
Cyxo npeobpazoBaTesibHbI TpaHchOpMaToOp
TCI-800/6 ¥3 pnda 30-ny/sIbCHOW CXeMbl BbINPAM-
neHus, ¢ 15 BTOpUYHbIMM O6MOTKaMW.

B 2017 roay ans Konbckon MK, Bnepsble 6bi
M3roToB/NEH aBTOTPaHCGOPMATOPHBbIN arperat C
peryivpoBaHveM MOA Harpyskow, B ero coctas
BXoAAT asToTpaHcpopmatop ATC3H-5000/10
YXN1 n gBa npeobpazoBaTesibHbIX TpaHChOpPMa-
Topa TC3I1Y-3200/10 T YX/11.

Cyxve npeobpasoBatesbHble TpaHchopmaTo-
pbl M3roTaBAMBAOTCA C CUCTEMOW W30AALUU
«TpaHcTtepm®»  mMowHocTblo Ao 6300 kBA,
KnaccoMm HanpsxxeHusa o 15 kB n ¢ Bo3gyLHo-
H6apbepHOU M3onsAUMen MolHocTbo fo 25000
KBA, knaccom HanpskeHusa go 35 kB. dkcnnyaTa-
UMM B ycnosmax xonogHoro (muHyc 60°C) wu
Tponuueckoro (naroc 55°C) knmmarta, BblCOKO-
ropba. [lpegHasHayeHbl ANA BHYTPEHHEN W
Hapy>XHOW YCTaHOBKMW.

TRAUVETY-16000/0 Y33
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CYXUE TPAHCOOPMATOPHI Asid NMNTAHUA
SNNIEKTPUONLUNPOBAHHDbIX XXEJIE3HbBIX AOPOI

MNprMeHeHVe HOBbIX BWUAOB M30NALMNOHHbIX
MaTepunanos, MO3BOIUIO YBEANYNUTb MOLLHOCTb U
K/1IaCcC HanpsA>XKeHA Cyxmx TpaHCGOpMaToOpOB, UTO
NO3BOJINNO OTKPbITb HOBbIE TUMbI 060PYAOBaHMA
ANA  INeKTPUPULMPOBAHHOTO >KeNe3HOL0POXK-
Horo TpaHcnopTta. Cyxme TpaHchopmaTtopbl ¢
BO34YLIHO-6AaPbEPHON U30AAUNENA 3aMEHAIT
MacaaHble TpaHCcHOpPMaTOpbl, yCTaHOBAEHHbIE Ha
TAFOBbIX MOACTAHLMAX SNeKTPUPUNLMPOBAHHbBIX
>XenesHbix 4Opor.

B 2008 roay 6b1n1 nsrotoBneH cyxou npeobpa-
30BaTesIb-HbI TpaHchopmaTop TPC3MM-12500/10
X YXN1 pns moctoBor 12-ny/sbCHOW CXeMbl
BbINPAMAEHMS.

B 2015 roay pana TAroBOW NOACTaHLUM
M3roToBaeH npe-obpasoBaTenbHbI TpaHchOp-
matop TPC3MM-12500/10 X YX/11 gns BbinpaMun-
Te/bHO-UHBEPTOPHOro npeobpasoBatens snek-
TPUPULMPOBAHHbIX XXeNe3HbIX JOPOT.

B 2016 rogy pna Hy>g TATOBOW MOACTaHL MM
6bln N3roTOBAEH CYyXOW CUIOBOW TpaHCPopmMaTop
TC3-6300/35 ¥YXJ11 1 TC3-100/35 ¥XJ11, a TakxKe

Cyxo npeobpaszoBaTesibHbI TpaHchoOpmaTop
TPC3IM-6300/35 X YX/1.

[na 3aMeHbl MacnfHbIX aBTOTpaHchopmaTo-
poe B 2018 rogy ocBoeHa HOMeHKAaTypa CyXmx
aBToTpaHcpopmatopos AOCXK-10000/27x2
YXN1 n AOCXK-16000/27x2 YXJ11 ana cnctemsl
TArOBOTrO 371eKTPOCHabXeHmsA 2x25 kB.

B 2019 rogy 6blan M3roToB/EHbI  Cyxue
npeobpa3oBaTesibHble TpaHcdopmaTopbl TPC3I-
2500/10 X ¥YXJ11 n TPC3I1-3200/10 X YX/1, a
TakXe CMI0BOW TpaHCchopmaTop COBCTBEHHbIX
Hyxg TC3-250/6 Y2 ¢ cuctemon wusonsumm
«TpaHcTepMm ®»,

YpoBeHb 130a5uMKn cyxux npeobpasoBatenb-
HbIX TpaHCHOPMaTOPOB ANA INeKTPUULIMPOBaH-
HbIX >KeNe3HblX AOPOr COOTBETCTBYET YPOBHHO
N30N5UMM MaCAsiHbIX TPaHCHOPMaTOpPOB.

OCHOBHbIMW MpeumyLLecTBaMy MO CpaBHe-
HWIO C MacAAHbIMUW TpaHCPOpPMaTOpaMu ABASIOT-
ca: noxapobe3onacHOCTb, NPOCTOTa 06CAYXN-
BaHWA, 3KONOrMYHOCTb, OTCYTCTBME BeAEHUA
Mac/n0X034MCTBa.
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PEAKTOPbI DJTIEKTPUYECKWAE

B anekTpnyeckmx peaktopax v TpaHchopma-
TOpax WMEKT MeCTO pas/vyHble MO CBOEMY
XapakTepy  371eKTPOMarHuTHble  MpPOLLecChl.
OCHOBHblE Pa3NNynsa MeXay HUMU 3akatoyaeTcs
B TOM, UYTO MarHWTHbIA MOTOK B CepAevHunKe
TpaHcpopmaTopa onpesenserTcs NPUNOXKEHHbIM
Hanps>XeHWeM 1 NPaKTUYeckn He 3aBUCUT OT TOKa
Harpysku, B TO BPeMms Kak MarHWTHbIA MOTOK B
cepAevHuKe peakTopa Onpeaensietcs TOKOM
Harpysku v npakTMyeckn He 3aBUCUT OT MPUIO-
KEHHOTO K LEenun HanpsXeHus.

PeakTOpbl MOTYyT NCNO/Ib30BaTLCA KaK B Liensx
nepeMeHHOro Toka, Tak U B Lensx, B KOTOpPbIX,
KpOMe nepeMeHHON, MMeeTcsl MNOCTOsHHas
COCTaBAAIOLLAA HaMNpPsSXEHNs UAN ToKa.

Ha cerogHAwHMM MOMeHT YOTM BbinyckaeTt
MacifiHble N Cyxue peakTopbl.

PeaKTopbl MacC/idHble AeNnAaTca Ha:

B OunbTpoBble oaHOda3Hble ANA YCTPOWCTB
KOMMEeHcauun peakTUBHOW 3Hepruy;

H CcriaxuBatolme ogHodasHble ANs CraaXumBa-
HWUSA NyAbCaLMiA BbINPAMAEHHOrO TOKa;

B ogHodasHble creunanbHble AN NHAYKLNOH-
HOW YyryHO-NNaBUALHOW MNeuy;

B TpexdaszHble ynpaBasemble ANS MNAABHOrO
6EeCKOHTaKTHOrO PEryanpOBaHNA  HamnpsXKeHWs
TArOBbIX MOACTaHLN;

B TpexdasHble AN NapaMeTpPUUecKmx NCTOYHM-
KOB TOKa.

Cyxue peakTopbl Aenarcsa Ha:

B craaxkvBarwime Ana craaXXusaHuA I'IyJ'IbcaLI,I/Il‘/’I
BbIMPAMNEHHOIo TOKa,

| TOKOOrpaHnymnearouine, pa60Ta+ou_|,|/|e B Lenax
BbIMPAMNEHHOIo TOKa,

B ypaBHUTENbHble A/NA CXeMbl BbINPAMAEHMUA
«aBe obpaTHble 3Be3Abl C YypaBHUTENbHbIM
peakTopoM» 1 Ans 12-NyAbCHOM CXeMbl BbIMPAM-
neHns;

B OunbTpOBblE, AN YCTPOWCTB KOMMEHcauum
pPeakTVBHOW 3HePruu;

B TOKOOrpaHuumBaroLine, ANA SNeKTPUYECKUX
ceTel KknaccoB HanpsxkeHus go 110 kB,
paboTatoLime Ha nepemMeHHOM TOKe.
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CUTOBbIE PACMPEAENNTE/IbHBIE TPAHCO®OPMATOPHI

B HacToAwee Bpemsa 3aBOj MNpPoOU3BOAUT
CcunoBble MacasHble TpaHcopmaTopbl 0bLiero
Ha3HaueHusa HanpaxeHnem o 220kB Bkitoum-
TeNbHO, MoLHOCTbIO A0 200 MBA.

TpaHcbopmaTopbl npeAHa3HayeHbl ANf
OOBEKTOB 3HEPreTnkn, U pacrnpesennTesnbHbiX
NOACTaHLMI NPOMBILLIEHHBIX NPEeANPUATUN.

TpaHchopmMaTopbl MOTYT HbITb M3rOTOB/IEHBI B
pPas3nNUHbIX KAWMATUYECKUX ucnoaHeHuax (Y,
YXN, XN, T) ans pa3nvuHbIX KaTeropuin pasmelLe-
Hua cornacHo [OCT 15150, ¢ noBbilWEHHOM
CencMoCTONKOCTbIO (A0 9 6annoBs no wkane MSK-
64), ¢ HaBeCHOW WAN BbIHOCHOW cCUCTEMaMU
OX/TaXKAEeHWMA, a Tak>Ke Mo crneunanbHbiM TpeboBa-
HMAM 3aka3uuka.

B HOMeHKknaTypy cMN0oBbIX MacaAHbIX TPaHC-
popmaTopoB BXOAAT:

B PacnpegenutenbHble TpaHcdopmaTtopsbl -
npeAHa3HayeHbl A4 pacrnpefeneHns 3neKTpu-
YeCKOW 3HEPrUM MeXAy NyHKTaMu notpebaeHms
N ANA TMOHWXEHUA HanpsXeHUW A0 YPOBHA
MECTHbIX pacnpeAenvTenbHbIX CeTeil, B TOM
yncne NPOMbILIEHHbIX NPeAnpuAaTUiA. bbiBatoT
ABYX- U TpexobMOTOUHble, C pacLuenieHHbIMK
obmoTKamMu.

B [eHepaTopHble TpaHchOpMaTOPbI - NpeAHas-
HaYeHHble A4 nepeAayy MOLL-

HOCTW, BblpabaTbiBaeMOW  Ha
3NIeKTPOCTaHUMAX B Marncrpaib-

HYHO CETb BbICOKOrO HanpaxeHma

B TpaHchopmaTopbl cObCTBEH-
HbIX HY>XJ, - NpejHa3Ha4YeHbl Ans
obecrneyeHns COBCTBEHHbIX HYX/,
3/1EKTPOCTaHLNNA.

B AsTOTpaHchopmaTtopel - Npea-
Ha3HaueHbl ANA CBA3M ABYX
BbICOKOBO/IbTHbIX CETEW pa3nu-
HbIX HaNPSXXEHWI, 418 Peryanpo-
BaHMA MNOTOKOB MOLLHOCTY B CETAX
N noajepXaHua HeobXxoaMMbIX
ypoBHEN  HanpsxkeHusa.  Kak
NpaBuaO, CHabXeHbl TPETUYHOM
0BbMOTKON, COEeIHEHHOW B
TPEeYroNbHUK, KOTOpas MOXeT

MCNONb30BaTbCA AN MNUTAHUA COBCTBEHHbIX
HY>XJ,

B TpaHcdopmaTopbl C MOBbILEHHOW Harpy3ou-
HOW CMNOCOBHOCTbIO (Ha OCHOBE MPUMEHEHMUSA
dOPCUPOBAHHON CUCTEMbI OXNAXAEHWS) MOLLL-
HOCTbrO A0 125 MBA BkAOUMTENBHO, KNACCOB
HanpsxeHus oT 6 go 220 «B.

B TpaHchopmatopbl Ana  MeTannypruyeckmnx
npeanpUATUA - NpesHa3HaYeHbl 419 NOHUXEHWA
HaNpPs>XeHUA MarncTpaibHON 31eKTPUYECKON
cetn 110-220 kB f0 ypoBHA ceTn MeTanaypruyec-
koro npeanpuatna. [JaHHble TpaHchopmaTopsl
CNocobHbl paboTaTb B YCNOBUAX pe3KONepeMeH-
HbIX Harpysok, MNpW YacTblX OTKAHOUYEHUAX
BKIFOYEHUAX.

B LlaxTHble TpaHCchOpPMaTOpPbI- NPeAHa3HaYeHbI
AN dNeKTPOCHAOXEHWA Yro/ibHbIX LaxT B
YC/IOBUAX NOBbILLIEHHOW 3arpsA3HEHHOCTH

B JIlnHelHble peryiMpoBOYHble TpaHchopmaTo-
pbl - MNpeAHasHayeHbl ANA peryanpoBaHuA
HanpsXXeHus B ceTax 6-35 kB, B Tex cayuasx, korga
HEeOOXOANMbBIV YPOBEHb HAMPSAXKEHUS HE MOXET
6bITb 0b6ecneyeH nmeroWmnMmca TpaHchopmaTto-
pamu.

B TpaHcdopmaTopbl C HErOPHYNUMU 3KOJIOTU-
YeckM YnCcTbiMU Xuakoctamu Midel.

A/ LTl 125000722 071 X
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MACJ/IAHBIE TPAHC®OPMATOPDHI 414 MUTAHNA
INNIEKTPUONLUUNPOBAHHDbIX XXEJIE3HbLIX AOPOI

B HacTosillee Bpems HOMeHKIaTypa 3aBoja
NO3BOJISET YAOBNETBOPUTL HE TOJIbKO CYLLLECTBY-
towme notpebHOCTM B TpaHchOpMaTOpHO-
peakTopHOM 060pyAOBaHWUM AN 3EKTPOCHA6-
KEHUSA >XeNesHblX AOPOr, HO M rOTOBa Mpeaso-
XWUTb HOBblE TEXHUUECKME pPEeLUeHUs, He UMEero-
L1e aHaNoroB B M1pe.

B nepeueHb BbinyckaemMoro obopyaoBaHUs
BXOAMNT:

B npeobpa3oBaTtenbHble TpaHchOpmaTopbl WU
peakTopbl ANf MWUTAHWA BbINPAMUTENBHO-
MHBEPTOPHbIX nNpeobpa3oBaTesnern CUCTEMBbI
TArOBOrO 3/71eKTPOCHABXEHNSA XXeNe3HOM Aopori,
B TOM umnce TpaHCHOpPMaTOpbl C HEMOCPEACTBEH-
HbIM NUTaHuem ot cetn 110 kB;

l CuiaoBble ,D,ByXO6MOTOl-IHbIe n TpeXO6MOTOl-I-

Hble TpaHcopmaTopsl knaccos 110 1 220 kB ana
CUCTeMbl TArOBOTO 3/71eKTPOCHabXeHMsA >Kenes-
HOW Joporu nepemeHHoro Toka 25 kB, Bktovasn
cMMMeTpupytoLLme TpaHchopMaTopbl;

B cunoBble ofHodasHble TpaHcopMaTopsl
knaccoe 110 n 220 kB n aBTOTpaHchopmatopbl
AN CUCTeMbl TATOBOTO 371€KTPOCHabXeHns
>XeNnesHou JOoporn nepemeHHoro toka 2x25 kB.
Takke Ana cuctembl NuTaHus 2x25 kB paspabo-
TaHbl CUOBblE TpexdasHble CUMMETPUpYLoLme
TpaHcOpMaTopsbl C YETbIPbMSA TATOBbIMM OOMOT-
Kamun HanpsaxeHvewm 27,5 kB;

B cuioBble TpaHchOpmaTopbl ANA  CUCTEMBI
TATOBOrO 3/1EKTPOCHABXEHMA XeNe3Hon Joporu
nepemMeHHoro Toka 94 «B;

B TAroBble TpaHcPopMaTopsl.

(O PIIEKE250007220] BV XYl
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TPAHCO®OPMATOPHO-PEAKTOPHOE OBOPYJOBAHUE

MAC/IAHbIE MPEOBPA3OBATEJ/IbHbIE TPAHCO®OPMATOPbDI

MpeaHa3HayeHbl AN 31eKTPOMNPUBOAOB
MOCTOAHHOIO TOKa 6OJ/IbLUMX MPOKATHbIX CTAHOB,
cncTem BO3OYXKAEHUA CUHXPOHHbIX 31eKTpuyec-
KMX MallMH, B TOM 4uncae MOLHbIX Typbo- u
rMAPOreHepaTopoB, YCTAaHOBOK 3/1eKTpOJiM3a
aNFOMUHUA, MeAM, X10pa u ap.

MapameTpsbl BbinpamuTenen — tok 4o 100 KA,
HanpsxeHna oT 12 o 20 000 B. OCHOBHbIe CxeMbil
BbIMPAMJIEHNS HynAeBas M MOCTOBas, NMpw 3TOM
CXeMbl coeanHeHna obMOTOK TpaHcdopmaTopa,
Kak MpaBuao, UMEKT ciejytolme coeanHeHns
Y(D)/YHp-YHp-0-6(5-11) n Y(D)/D-Y-11-0(0-1)
COOTBETCTBEHHO. TakXXe NCMONb3YHOTCA CI0XKHbIe
cxembl npeobpas3oBaHuA, Korga Heobxoanmo
YMEHbWUTb  NyAbCaUUO  BbINPAMJEHHOrO

Hanpa>xXeHuna wun TOKa W yaydlwntb WCMNOJIb-
30BaHMe noaynpoBOAHUKOBbIX BEHTU/EN.

PerynvpoBaHue Hanps>XeHua ocCyLLecTBaseT-
CA KakK BCTPOEHHOE, TaK W peann3oBaHHOE Ha
OTAeNbHOM aBTOTpaHchopmaTope, NOCPeSCTBOM
yctpowcts PIMH v NBB B Wwinpokom agnanasoHe ot
5% po 100%, B TOM Uncne ¢ paBHbIMU CTyNeHAMU
peryanpoBaHums.

Bnarosapa KOHCTPYKTMBHbIM OCOHGEHHOCTAM
obecneunBaeTca KayecTBO 31eKTPUYECKON
3Heprun — TpeboBaHNA MO YPOBHIO MCKaXXeHUs
CUHYCOMAANBHOCTU HanpsaXXeHna COOTBETCTBYIOT
FOCT 13109, BennunHa kos3dpduumeHTa casura
OCHOBHOW rapMOHMKM TOKa CoS ¢ He Huxke 0,93-
0,94 BO BCex pexwumax paboTbl.

TARTIO-50006/85 YouTd
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MAC/NAHBIE TPAHC®OPMATOPbLI A1 SNIEKTPONEYEN

tro_cmc@uetm.ru / www.uetm.ru

MEPEMEHHOIO N MOCTOAHHOIO TOKA

dnekTponeyHble TpaHchopMaTopbl NpeacTas-
NA0T cCO60OM OAHY 13 pa3HOBUAHOCTEN TpaHchOop-
MaTOpOB CreuunanbHOro HasHayeHus. Mx oco-
H6eHHOCTV MPOANKTOBaHbI OCObbIMM NMapameTpa-
MW, YCIOBUAMW N PEXMMOM PaboTbl Harpyskm —
3NeKTponeYaMmy pasNNUYHOro HasHayeHus.

CyLuecTBytollas HOMeHKAaTypa 3/1eKTporney-
HbIX TPaHCGOPMATOPOB OXBaTbIBAET CAeAytoLLme
TWMbl 371€KTpOMNeYen — AyroBble CTanennaBuib-
Hble,  pyAoTepMUYecKMe,  WHAYKLMOHHbIE,
3N1EeKTPOLLNAKOBbIE.

OCHOBHbIM OT/IMYMEM INEKTPOMEYHbIX TPAHC-
dopmaTopoB OT TpaHchopmaTopoB o0bLero
Ha3HayeHus, ABNAOTCA BoNbLUME 3HaYEeHNA TOKa,
JocTurarowiie 3HadeHun 6osee 100 kA Ha
BTOPWUYHOM CTOPOHE, MPWU HU3KOM 3HAYEHUMU
BTOPUYHOTO HanpsxXeHus. HanpsxeHue, B
3aBMCMMOCTM OT TUMNa NMTaeMOW NeYn 1N TEXHONO-
r’MYeckoro npouecca, MOXeT W3MEeHATbCA B
WMPOKMX npegenax. [nana3oH W3MeHeHMUA

TpatcoOopvaropalR @I KE2i1000%1003]

oTHoweHur 5:1 n bonee. VI3ameHeHWe Hanpsxe-
HMA MOXeT obecneymBaTbCAa YCTPOWCTBOM
PeryinpoBaHns Hanps>XXeHUs MoJ HarpysKow
(PTTH) nan npwn oTKNOUEHHOM OT ceTu TpaHchop-
matope (INBEB).

dnekTporneuHble TpaHchopMaTOpbl paboTaroT
B TAXKEbIX Harpy30U4HbIX ycnoBusax. OHM xapakTe-
PU3YHOTCA YacTbiIMW MepeHanpsXeHUaMm wu
TOKOBbIMYW Neperpyskamu. [o3Tomy anekTponeuy-
Hble TpaHCchOPMaTOPbl CKOHCTPYMPOBaHbI TaknM
ob6pazom, UTobbl BblAep>KMBaTb YacTble, 3KCMAya-
TaLMOHHblE KOPOTKME 3aMblKaHWs, TenaoBble
Harpyskv, U nepeHanpsaxKeHus

JneKTponeyHble TpaHcopmaTopbl MOTyT
ObITb N3rOTOB/IEHbI B PA3/INYHbIX KNMMaTUYECKMX
ncnonHenmax (Y, YXJ, XJ1, T) ana pasnvuHbix
KaTeropuii pasmelleHus cornacHo FOCT 15150, ¢
HaBECHOW W BbIHOCHOW CMCTEMaMU OXJlaxje-
HuA pasamyHoro tuna (M, A,4LU,L) B cootse-
TCTBUWN C TpeboBaHMAMK 3aka3zumka.

TpatchopMaTopalROUIHKe21000%1003]
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TPAHCO®OPMATOPHO-PEAKTOPHOE OBOPYJOBAHUE

MEPEK/TFOYAROLLUUME YCTPOUCTBA PHTA n PHOA
C BAKYYMHbIMU AYTOTACUTE/IbHBIMA KAMEPAMU

ANna BbINOJHEHMA BaXHeWLWehn HapoaHO-
XO3AWCTBEHHOW 3ajaun no obecneyeHuto
BbICOKO3DdEKTUBHBIM 3HEPreTMyeckmMm obopy-
[OBaHMEM 3NEeKTPOAMN3HBIX W INEKTPOMeYHbIX
YCTaHOBOK MNPEeANPUATAUA UYEPHON U LBETHOM
METaNNYPrun U XMMUYECKOW MPOMBbILLNEHHOCTH
Ha 3aBofe YpasnaneKkTpoTAXMall COBMECTHO C
BOW wm. B.W. JleHuHa (r.MockBa) 6biau
pa3paboTaHbl M OCBOEHbl MPUHLMNNAABHO
HOBble MnepekatoYyatowme yctponctea PHTA-
35/1000BY1 craweHunem Ayrn B Bakyyme.

B pe3synbtate TWATENbHbIX WCCAELOBaHWNN
Ha CTeHZax 3aBOja W WHCTUTYTa, a Takxe
3KCMyaTaUMOHHbIX WCMbITaHWA Ha obbekTax
6bina oTpabotaHa KOHCTPYKLMA WM TeXHONOrua
NPOWN3BOACTBA YCTPOWMCTB.

BHeapeHVe nepekatoyaroLLmxX YCTPOWUCTB C
BaKyyMHbIMW AyroracuTeabHbIMKM KamMepamu
(BAK) no3sosnno pe3ko MNOBbLICUTbL YPOBEHb
BbIMyCKaeMbIX 3aBOAOM Mpeobpa3oBaTeNbHbIX
TpaHchopmMaTopoB, B YacTHocTn cepumn TAHI, n
aTTecToBaTh MX MO BbICLLIEN KaTeropum KayecTtsa,
a Takxke npeacTaBUTb Kak COCTaBHYH 4acTb
Komnaekca paboT, KOTOPOMY MpPMCBOEHA
locypapcTBeHHas npemus.

Mo cBoMM napameTpamM 3TW YCTPOWCTBA
COOTBETCTBYHOT NyULLMM 3apybexkHbIM 0bpa3uam,
a MO HEeKOTOPbIM, B YaCTHOCTM MO MEXaHW-
YeCcKOMY W 3/1eKTPUYEeCcKOMy pecypcaMm Jaxke
npesbiwaroT. Mn ykoMnaekToBaHbl TpaH-
cbopmatopbl, noctaBneHHble KpacHoapckomy,
bpatckomy, Bonarorpagckomy, KameHck-
YpanbCckoMy v ApYyrMmM OTeYeCTBEHHbIM antoMu-
HMEBbIM 3aBojaM, a TakKXe aJtOMUHNEBBLIM
3aBogam B Typuwmu, Erunte, TagxxukucraHe,
KHAP wn apyrum. K Hactoswemy BpeMeHu B
aKcnayaTaumm HaxoaaTcs bonee 1000
YCTPOWCTB 3TOro Tuna.

Ha 6a3e PHTA-35/1000BY1 6biin pa3pabo-
TaHbl TpexdpasHble N ogHOda3Hble YCTPOUCTBA C
BAK Ha Tokun 400, 1250 1 2000 A v HanpsxeHue
10, 35 n 60 kB, KOTOpbIE CEPUNHO BbIMYCKaANCh

c 1968 roga no 2001 roga.

B 1999 rogy pykoBOACTBO 3aBoAa MPUHANO
peweHve npekpatutb NpousBoacTBo PHTA wu
PHOA ¢ B/AK, 3ameHuB nx uMnopTHbiMu PTTH.

B 2017 roay, B CBA3U C BO3MOXHbIMW CaHKLMA-
MM MO MCNOAb30BaHNIO MMMOPTHbIX NepekatoYa-
FOWNUX YCTPOUCTB B MNpeobpasoBaTesibHbIX
TpaHCchopmMaTopax K Mo nNpocbbe KoMMnaHuu
«PYCAJl», pykoBOACTBOM 3aBOja TMPUHATO
pelleHne BO30OHOBUTH BbIMYCK MepekroYato-
wmx yctponctes PHTA 1 PHOA ¢BAK Ha 3aBoge.

B 2018 roay BO306HOBMAWUCH MNOCTaBKM
nepekstoYaroLLmnX YCTPONCTB Ha altoOMUHUEBbIE
3aBoabl PO.
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MOHUTOPUHT

tro_cmc@uetm.ru / www.uetm.ru

KomnaHusa «YpananekTpoTaxmall» B KOMMAekTe ¢ TpaHchopmMaTopHbIM 0bopyoBaHMeM, NocTaBaseT
camoe HoBelillee HageXHoe 0bopyAoBaHMe 419 MOHUTOPUHIA COCTOAHNA TPaHCPOPMaTOPOB, YAOB/ET-
Bopstowee TpeboBaHunam MAO «Poccetn», OAO «PX/», AO «Pycan».

CucrteMa MOHMTOpUHra obecneunBaert:

B AHanu3 n MHTeNneKTyalbHOe MHTEPrnpeTnpo-
BaHMe JaHHblX C TpaHcbopmaTopa B pexunme
peasibHOro BpeMeHu

B [IporHo3vpoBaHMe COCTOAHUA TpaHcpopMma-
TOopa

B [loBbiWaeTcA HaAEeXXHOCTb 31eKTPOCHabXKeHWs
B CnocobHOoCTb TpaHCHOPMATOPOB BbIAEPXKMN-
BaTb Neperpysky

B ObecneyeHne KOHTPONA KayecTBa dNEKTPO3-
Heprum

B C6op v xpaHeHve MHOPMALMM B TeYeHUU
A/NTENIbHOTO Nepuoja

B Nuterpaumas ACY TI1

B HeobcnyxunBaeMblin TpaHCchopmaTop

B CokpalweHue 3aTpaT Ha obcayxmBarowmn
nepcoHan

BapVIaHTbI KoMnaeKTaumnum Tpchq)OpMaTOpOB cucTemom MOHUTOPUHTAa

CraHpgaptHas (FTOCT)

KoHTponb Temnepatypbl
BEPXHWX C10€B Macna
(TMT2-30)

KoHTponb Temnepatypel
PIMH (aatumk Pt100)

JaTtumk
noaoxeHusa PIMH

JVCTaHLUMOHHbBIN
NHANKATOP NONOXKEHUS
PMH

LWkad ynpasneHus
CUCTEMOW OXNaXKAEHWS

BcTpoeHHble
TpaHcdopmaTopbl
TOKa

PekomeHgyemas

Bce gatumkn
CTAHAAPTHOW KOMMAeKTaLmm

KoHTposib Temnepatypsbl
Hanbonee HarpeTou
TOYKM OOMOTKM
(kocBeHHOE n3mepeHue)

Mpunbop aHanm3a
Mac/ia HayanbHOro
yposHa (H20,H2,CO)

Manenb ANCTaHLUMNOHHOIO
yrpasaeHna n CUurHaamsadmnn
CNCTEMbI OXN1Ia>kKaeHNA

MoAHbIA MOHUTOPUHT TpaHchopmaTopa

Bce gatumkn
CTaHAAPTHOW KOMMAeKTaLmm

KoHTposib Temnepatypsbl
Hanbonee Harpeton
TOYKM OOMOTKM
(npsmoe n3mepeHme)

Mpnbop aHanmza
macna (7 rasoB + H20)

[laTunk KOHTpoNs
N30/1ALMMN BbICOKOBOJIbTHbIX
BBOJOB

Cucrema
MOHUuTOpUHra PIMH

KomnnekcHas cuctema
MOHUTOpPMHra
TpaHcdopmaTopa

Mpnbopbl TEXHONOTNYECKMX 3aLLMT (MPeAOXPaHUTENIbHBIW KnamnaH, ra3oBoe 1 CTPYWHbIe pese) Takxke
NOAKIHOYAROTCS K CUCTEME MOHUTOPUHTA

13
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TPAHCO®OPMATOPHO-PEAKTOPHOE OBOPYJOBAHUE

NCTbITAHUA N KAYHECTBO

AO «Y3TM» nmeeTt COBCTBEHHYHO UCMbITaTE N b-
Hyto 6a3y C KONNEKTMBOM OMbITHbIX Crieunannc-
TOB, MO3BONAKLWY MPOBOAUTL MNPUEMO-
CAaTOYHble UCMbITaHWS BblMyCKaeMbIX U34enunn, a
TakXXe TUNOBble UCMbITaHWUA, BKAKOYAIOLLME:

B VICMbITAHWS Ha HarpeB MacasiHbIX TpaHchop-
MaTOpPOB C Buaamun oxnaxgeHusa: M, A, AL, L a
TaKXKe CyxmX TpaHCHOPMaToOpPOB 1 PpeakTOpPOB;

Il BbICOKOBOJIbTHblE WCMNbITAHNA MOJAHbBIM WU
CP€3aHHbIM rPO30BbIMU MMMNYJIbCaMW;

B v3MepeHWe YpPOBHA 3ByKa W 3BYKOBOW
MOLLHOCTW;

B MexaHWYecKue wucnbiTaHns 6akos npum
N36bITOYHOM AaBNeHWNN, BaKyyMe 1 npn nogbemMe
KpaHOM TEH30OMETPUNYECKMM METOAO0M;

B V3MepeHMe YPOBHA YaCTUUHbIX pPa3psgoB
MacC/iAHbIX U CyXWMX TpaHCHOPMaTOpPOB.

Mpu paspaboTke NPUHLMNMANBHO HOBBIX
KOHCTPYKLUIA N MPUMEHEHNE HOBbIX TEXHUYEC-
KUX peLLeHui B nabopaTopuu rpynnbl 3KCnepum-
MEHTa/IbHbIX UCCeL0BaHUA NPOBOAATCA MUCC/e-
[OBaHUA Ha QU3MYECKNX MOAENSX U FONOBHbIX
obpasuax.

VicnbiTaTenbHbIN LUEHTP Npeanpuatua, obbe-
AI/IHFIFOLIJ'I/II‘/’I na6opaTop|/||/| M KNCnblTaTesibHbIE

CTaHUMN LEexXoB, akKpeauTOBaH Ha MpaBo
NpoBeAeHNs cepTUPUKALMOHHBIX UCMbITAHUIA MO
6€30MacHOCTM M Ha COOTBETCTBME TEXHUYECKUM
napameTpam.

KauecTBo BbiMycKkaemMon NpoayKL MM NoATBEpP-
XKAAETCA W B HE3aBUCUMBbIX MeXAYyHapOAHbIX
ncnbiTaTeNbHbIX 1abopaTopuax (HaNnpPUMep CTEHA
KEMA, lNpara, Yexus).

Cunctema MeHeaXKMeHTa KavecTBa npeanpus-
™a cepTudunumposaHa locctaHaapTom Poccum
Ha cooTBeTcTBME TpeboBaHusm [OCT P MCO
9001/MCWCO 9001.

AO «Y2TM» nmeet anueHsnn desepanbHon
Cny>K6bl MO 3KONOTMYECKOMY, TEXHOIOTUYECKOMY
N aTOMHOMY HaZj30py Ha NPaBO KOHCTPyMpOBa-
HWSA, N3rOTOBNEHUSA W MOCTaBKM 31eKTpoobopy-
[OBaHMA ANS aTOMHbIX CTaHUMN.

Ha npeanpuatnn gencreyeT cucteMa MeHeaX-
MeHTa KayecTBa, KOTopas rapaHTMpyeT noaaep-
>KaHWe aKTyasbHOro YPOBHA KayecTBa, MNOCTONH-
HOro ero yaydleHus, C y4yeTom TpeboBaHuA
notpebutener M 3a CcyeT B3aMMOCBA3AHHBIX
OpraHM3aLMOHHbIX, TEXHWYECKUX, IKOHOMUYeC-
KMX W CoLManbHbIX npoueayp, pernaMmeHTnpo-
BaHHbIX JOKYMEHTALMEN CUCTEMbl MEHEKMEHTa
KayecTBa.
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TPAHCO®OPMATOPHO-PEAKTOPHOE OBOPYJOBAHUE

CTAHOAPTHAA KOMIMJEKTAUUA TPAHCOOPMATOPOB

TpaHchopmaTopbl mnocTaBasgeMble
npegnpuatnem Y3TM KoMMnekTyroTCA
BCMOMoOratenbHbiM  0b6opysOBaHNEM
aydwnx  Gupm npouvsBoanTenen,
NPOBEPEHHbLIX BPEMEHEM U BXOAHbIM

KOHTPO/MIEM HaLLero npeanpuaTus. \

BN

/

1. BBOAbI BbICOKOW CTOPOHbI

2. BBOZbI HN3KOW CTOPOHDI

3. KnanaH npegoxpaHuTenbHbIM
4. Pagnatopsbl / oxnagurtenn

5. BeHTunatopeol

6. KapeTku

N

16
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7. TpaHcdopmaTtop Toka

8. Bo3gyxoocywmtensHbln GuabTp
9. Macsioyka3saresnb

10. TepMOCMPOHHBIN GUNBTP

11. MpwBog PINMH

12. Bo3ayxoocywntenbHbii GUAbTP

13. Wkad cnctembl oxnaxaeHus

11

7

1
13
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TPAHCO®OPMATOPHO-PEAKTOPHOE OBOPYJOBAHUE

OMMNCAHNE OCHOBHbIX KOMMNNEKTYHOWUMX
TPAHCOOPMATOPOB

TpaHcdopmaTtopbl nponssoactea OO0 "Snbmaw (YITM)" ocHaLLatoTCA KOMNAEKTYHOLWMMN BEAYLLINX
cneumanu3nmpoBaHHbIX GUpM. Ha ocHOBaHWM AeNCTBYHOLLEN Ha MPesnpuaTUM CUCTEMbI MEHEeAXXMEHTa
KauyecTBa KaXAbl MOCTaBLUMK MPOXOAWUT TLLATENbHYI KOMIMIEKCHYH) OLEHKY MO KOHCTPYKTUBHBIM,
TEXHO/IOTMYECKUM 1 KaYeCTBEHHbIM MOKa3aTeNsam.

Mbl npegnaraem 3akaszunkam TpaHCHOPMaTOPbI, UMeEtoLLME CedyroLLe KOMMIEKTYoLWMeE:

MEPEK/TOYAIOLLME YCTPOUCTBA

Halwe npeanpuaTve akTMBHO W YCMELHO Ha MPOTAXEHUU MHOTUX aeT
MCNoNb3yeT Mnepekatovarolwme ycTponucTea ANd  PeryampoBaHus
Hanps>XXeHUs MOoJ Harpyskon C ralleHuem Ayrn B Macie U Bakyyme,
cneayrowmx dupm: "Maschinenfabrik Reinhausen GmbH" (Fepmatus),
"Hyundai Heavy Industries" (bosnrapwus), "Huaming power equipment"
(Kvtan), "ABB" (LUBeuus). Takxke TpaHCPOpMaTOpbl KOMMAEKTYHOTCS
BaKyyMHbIMK ycTpoinctBamu PIMH cepum PHTA cobctBeHHOro npomnsso-
AcCTBa.

BBO/bl HN3KOIO 1 BbICOKOIO HAMPAXXEHNA

TpaHcpopmaTOpbl KOMMAEKTYHOTCA BBOAAMMN BbICOKOrO HaMpPAXeHWs C
RIP n RIN wuzonsaumeri npomssoactea: OOO "Macca" (Poccus), "ABB"
(Weeuus), "Trench" (BennkobputaHus), "Cot" (®paHums). BHyTpeHHss
YacTb BBOZA MPW 3TOM MOXET ObiTb HEMPOTAXHON KOHCTPYKLUW C
YKOPOUEHHOM HUXKHEN YacTblo, C MOACOEANHEHVEM K OTBOAY OBMOTKM
Ha ypOBHe KpbilKK 6aka, 418 yNPOLEHNS YCTaHOBKU N CHATWS BBOAOB
6e3 cavBa Macna n3 6aka TpaHchopMaTopa, Tak U C TBEPAOW BHYTPEHHEMN
RIP-n3onsumnelt, XxapakTepusyrolencs BbICOKOMW HAZEXHOCTbIO WU
ANNTENbHBIM CPOKOM  3KCrulyatauuun. HapyHas u30naumsa BBOZOB
MOXKeT 6bITb PapPOPOBOI NAN NOANMEPHON.

BBogbl HM3KOro HanpsxeHus (4o 35 kB) npuMeHsAOTCA COBCTBEHHOTO
MPOV3BOACTBA, C MCMOJIb30BAHWEM YMJIOTHEHUIN U3 GTOPCUANKOHA, CO
cpokoM cay>bbl 30 neT. Mo TpeboBaHUIO 3akasumka Mbl KOMTIEKTYEM
TpaHcopMaTopbl BBOAAMU HN3KOTO HaNPAXKEeHNA APpyrix Mpon3BoanTe-
nen: "Pfisterer" (Ffepmanus), "Cedaspe” (Utanms), "Seramik" (Typums).
BO3MOXXHbI UICMONIHEHUS C KabeNbHbIMUN MW 3N1erasoBbIMU BBOAAMM.

KNAMAH MPELOXPAHUTE/IbHbI

YcTpoicTBO And KOHTPOAA AOMYyCTUMOrO YPOBHS AaBneHus B bake
TpaHcpopmaTtopa. Ha TpaHchopmaTopbl ycTaHaBAMBAKOTCA 3aLUUTHbIE
KnanaHbl cnegyrolmx npomssoautenen: "Qualitrol” (CLUA), "MPreC-MR"
(TepmaHwma). Bce nmpesoxpaHuTenbHble knanaHa Ha TpaHcdopmartope
NMEIOT 3aLLMTHBIN KOXYX.

FA30BOE PEJIE

TpaHcpopmaTopbl KOMMIEKTYHOTCS Fa30BbIM pene byxrosibla Ans
3aLUWTbl OT BHYTPEHHUX NMOBPEX/AEHWI CBA3aHHbIX C BbiAe/EHNEM rasa,
a TaKkxe npu yteuke mMacna. Vicnonb3ytoTcs rasosble pesne GupMbl
"EMB" (TepmaHus) c yctporictBoM otbopa npob rasa ¢ ypoBHs
yCTaHOBKW TpaHcpopmartopa.
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KATAJIOT NMPOAYKUNIN

CUCTEMA OXNAXAEHWNA

B 3aBucumMocCTM OT TpeboBaHMii 3aka3umka 1 MOLHOCTM TpaHCchopmaTo-
pa NPUMEHSAITCA pasinyHble cucTembl oxnaxaeHusa: M, A, AL, L,
M/A/4L. To xenaHuto 3akasunka CUCTEMA OXNaXAEHMs MOXET ObiTb
HaBEeCHOW W11 BBIHOCHO.

MnactuHuatble paguatopsbl ana cuctem M, [ v M/4/40L, noctasastoTcs
pa3nnyHbiMu npoussoauTenammn uns Kutaa wn Typuuu. [na cuctem
oxnaxaenusa mna [ v M/A/ALL npyuMeHAoTCAa BEHTUAATOPbI CAeAy oL X
dupwm: "Ebm-papst” (Ffepmanus), "Ziehl-Abegg" (Ffepmanus). Oxnagutenu
cncteM oxnaxaenunsa Tvna "L n «L» nponssoantenn: "T3M3" (Poccus),
"Ta3xonpTexHmka" (Poccus), "Luvata” (LLseuuns).

Bce 6onblUMM CNPOCOM NOIb3yeTCs cMcTeMa oxnaxaeHus tuna M/4/4L,
KOTOpas COCTOUT M3 HEeCKOJIbKUX TPYMmn MAacTMHYaTbIX pPajvaTopos,
CHaBXEHHbIM MPAMOTOUYHBIMIU MaCIOHAaCOCaMU U BEHTUAATOPAMMU, YTO
nossonset 6onee 3PpPeKTUBHO UCMONL30BATb CUCTEMY OXNAXKAEHUA, B
3aBMCMMOCTM OT Harpy3ku TpaHchopmaTopa.

YnpaBieHne CUCTEMOW OXNaxAEHUA OCYLLLeCTBASETCS LKkadom aBTOMA-
TUYECKOro yrnpaB/eHusa oxnaxzaeHnem cobcTBEHHOro NpounsBoscTea. B
KayecTBe ynpaBaArOLMX CUTHANO0B MCMOJb3YyeTCA BENMUYMHA Harpysky,
Temnepatypa Haubosiee HarpeTori TOUKM OBMOTKM W Temrepatypa
BepXHMX cnoeB Macsa. o xenaHmo 3aka3umka BO3MOXHa peannsaumsa
60s1ee CNOXHbIX aNTOPUTMOB YNPaBAEHUSA C MPUMEHEHVNEM YaCTOTHOrO
peryanpoBaHus.

OUNBLTP BO3YXO-OCYLUNTE/bHbIV

MpesHa3Hay4eHbl ANA NOT/OLWEHWS BAArM U3 BO34yxa, MOCTynaroLwero B
pacwuputens. Bosgyxoocywntenn 6biBatoT obCayxmnBaemMble 1
HeobcnyxnBaeMble (C aBTOMATUUECKOW pereHepaLmen cuamnkarens).
MpumeHsatoTca cneayrowme npomssogutenn: "ELMEK" (Typuws),
"Cedaspe" (Utanus), "MTraB MR" (TepmaHus).

MACJ/IOYKA3ATE/1b

MpUMeHSATCA AN KOHTPOA YPOBHSA Macaa B TpaHchopmaTtope npu
TemnepaTypHbIX U3MEHEHWAX ero 06bema, CBA3aHHbIX C U3MEHEHWAMM
Harpysku TpaHchopmaTopa 1 TeMnepaTypbl OKpPy>KatoLLel cpesbl.
OcHoBHoM TMN - "MC" (Poccus).

TPAHC®OPMATOPBI TOKA

MpesHa3HayYeHbl ANs 4BYX OCHOBHbIX GYHKLUIA: M3MEPEeHUs 1 3aLLnThbI.
YcraHaBamBaroTcs cornacHo tpebosanHmii FTOCT nan TpeboBaHui
3aka3uuka. Micnonb3sytotca TpaHcdopmaTtopsl Toka Tvna TBI-YaTM
CO6CTBEHHOrO NPON3BOACTBA C YBEINYEHHBIM MHTEPBaNOM MOBEPOK
— 20 net. Bo3aMoxHa komMniekTaumsa TpaHchopmMaTopaMm Toka C Masion
OCTaTOUYHOW HaMarHnUYeHHoCTbto (He 6onee 10%, knacca TouHocTn TPY
1 NPZ), uTo NO3BOISET 3HAUNTENBHO MOBLICUTH TOYHOCTb M3MEPEHWIA.

tro_cmc@uetm.ru / www.uetm.ru
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FnaBHbIA oduUC:

620017, r. ExatepunHbypr, yn. PpoHTOBLIX bpuraga, 22
TenedoH: (343) 324 50 43

®dakc: (343) 324 59 03

Otzen rnaBHOro KOHCTPyKTOpA:
TenedoH: (343) 324 53 06
®dakc: (343) 324 53 78

E-mail: tro_cmc@uetm.ru
Cant: www.uetm.ru

Ckauare: MNocmoTpeTs:




