K/TFOYEBOW MAPTHEP B BOMPOCAX
SHEPTOSOOEKTVBHOCTU

TEXHUYECKIN KATANON

TPAHCOOPMATOPbI
CYXUE
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COOEPHAHUE

O npegnpuAaTnUn

BeeaeHue B cyxme TpaHcpopmaTopbl

OCHOBHbI€ 3/1eMEHTbl KOHCTPYKLUUN CYXUX TPaHCHOpPMaToOpOB
KomnnekTaumnA TpaHcpopmaTopoB

[@apaHTUKN KavecTBa

CepBuc 1 0bCNyHUBaHNE

JononHuTenbHble GaKTopbl IKCNAyaTauumn TpaHchopmMaTopos
JHepro3dpdeKTMBHOCTb TPaHCPOPMATOPOB

Cyxue cnnosble TpaHchHOpMaTOpbI

TexHMYEeCKne XapaKTeEPUCTUKIM 3HEProdIdPEeKTUBHBIX TPAHCHOPMATOPOB
Ha KNaccbl HanpAXeHun 6 n 10 KB

TexHUYeCcKne xapakTepucTukm TpaHcopmatopos cepum TCK
Ha KNaccbl HanpAMeHnn 6 n 10 KB

TexHn4ecKne XapakTePUCTUKN CTaHAAPTHBLIX TPaHCHOPMaTopoB
Ha KNaccbl HanpAXeHun 6 n 10 KB

TexHUYeCKne XxapakTepucTukm TpaHchopmMaTopoB
Ha Knaccbl HanpAxeHnn 20 1 35 KB

OnpOoCHbIM NUCT Ha TPaHCPOPMATOP CYXOM CUNOBOM
MNpeobpa3oBaTenbHble TpaHCHOPMATOPDI

OnpoCHbIV NUCT Ha TPaHCHOPMATOP Cyxon Npeobpa3oBaTe bHbIN
OTpacnu npuMeHeHuA cyxmx TpaHchopmaTopos CBIJ1
feorpaduma NOCTaBOK

NcTopuA 3aBoga n ycnexum

10

16

18

20

24

26

32

39

40

48

50

52

56

58

60

62



O NPEANPUATUN

fpynna CB3J1 3aHuMaeT nugupylolime nosuumm cpe-
ON POCCUNCKUX MNPOU3BOAUTENEN 3NEKTPOTEXHUYECKO-
ro obopyaosaHuA. Mo HapalnMBaHMIO NPOU3BOACTBA U
TeMnam MoaepHU3auunm NpegnpuATUA pynnbl — 04HU U3
Hanbonee oUHaAMNYHO PA3BUBAIOLLMXCA B OTPACN.

CotpygHudectso pynnbl CB3J1 € KAoYeBbIMU pOCCUIA-
CKMMW NpeanpuATUAMK no3sonseT 3ederTnBHoO peanu-
30BbIBaTb MPaBUTE/IbCTBEHHYIO NPOrpamMMy MMMNOPTO3a-
MeLleHna (noctaHosneHne N2 719 ot 17 niona 2015 rr.) n
3HeprocbepemeHna (noctaHosneHne N2 600 oT 17 nioHA
2015 r.). PazpaboTku cneumanuctos pynnbl CB3J1 no-
3BONAIOT yHe cenvac nponssoanTb o6opyaoBaHue, cno-
cobCTByIOLLIEE CHUMEHMIO 3HEpro3aTpaTt npeanpuAaTUn
0o 45%.

Bbinyckaemana npoayKuuA:

« Cyxue TpaHcdopmMaTopbl;

» MacnAHble TpaHchopMaTopbl;

» VI3MmepuTenbHble TpaHcpopmaTopbl;

» PeaKkTopHoe obopyaoBaHue;

- BbICOKOBONBTHAA anNnapaTypa;

« HoMnneKTHble pacnpegenutenbHble YCTPONCTBA;

* KoMnneKTHble Tpch¢opMaTopr|e noactaHunun,;

* bBnoyHble TpaHC(I)OpMaTOprIe noactaHunn.

CB:A

"CBepanoBINeKTpo" - godepHee npegnpuATtve pynnbl
CB3/J1, KoTOpOe 3aHMMAeTCA NPOEKTUPOBAHNEM W NPOU3-
BOACTBOM CyXMX TPaHCHOPMATOPOB U TOKOOrPaHUYMBaA-
IOLLNX peaKTopoB B Poccuu.

MNpegnpuATue paboTaeT Ha pbiHKe ¢ 2003 roga v npeg-
naraeTt cyxue TpaHchOpMATOpbl C NUTOM U3oNAUMER
MOLLHOCTbIO OT 16 o 25000 KBA Ha Knaccbl HanpAxe-
HMA 0o 35 KB.

Cyxve TpaHchopmMaTopbl C NNTON U30NALMEN NPON3BOL-
ctBa CB3J1 cepun TC n TC3 MoryT 6€3 AONONHUTENbHbIX
3aTpaT 3aMeHATb paHee YCTaHOBMEHHbIE:

+  Mac/nfAHble TPaHCPOPMATOPBbI;

+  COBTO/I0Bble TpaHCHOPMATOPLI;

+  cyxve TpaHchHOPMATOpPbl Pas3NUYHbIX Mpon3BoauTe-
nemn.

CB3J1 MoMeT npomssBecTn cyxme TpaHchOPMATOpbl C
BO34YLUHO-6apbepoit 1U30nAumMen no NUHAMBUAOYANbHbIM
3anpocam MoLHOCTbIO A0 25 000 KBA Ha Knaccbl HanpA-
HeHuA Ao 35 KB.

BbiCTpanBaa MapTHEPCKME OTHOLUEHUA C KAWEHTaMu,
fpynna CB3J1 npeanaraeT pelleHna MakCMManbHO COOT-
BETCTBYIOLLME 3arnpocam bm3Heca € y4€TOM OTpacieBoi
cneumanmsayumm n NHAMBUAYabHbIX 0COBEHHOCTEN KarK-
[0ro NpoekTa.

BcAa npogykumA COOTBETCTBYET HauuoHanbHbiM (FOCT),
MexayHapogHbiM (M3K) n esponenckum (EN) ctaHaap-
TaMm.




CB:A

BBEOEHWE B CYXNE TPAHCOOPMATOPDI

TpaHchopMaTop — 3TO CTAaTUYECKOE 3M1EKTPOMArHUTHOE YCTPOMCTBO, NMeloLLiee ABe U 6o/ee NHAYKTUBHO CBA3aHHble
06MOTHKMW, PacnonoHeHHble Ha MarHUTONpPOBOAE W NpeAHa3HadYeHHoe AnA Npeobpa3oBaHUA NOCPeACTBOM 3/1EKTPO-
MarHUTHOW MHOYKUUN O4HOM NN HECKONBKUX CUCTEM (HAaNPAMHKEHNIN) NepPeEMEHHOr0 TOKa B O4HY WM HECKONBbKO ApY-
X cucTeM (HanpAMeHun), 6e3 n3MeHeHnA YacToThbl.

HaunHaAa co BpeMeHN OTKPbITUA ABNeHUA 3ﬂeKTpOMaFHMTHOVI nHOYKUMn 6bino npoeegeHoO Hemasno nccnenoBaHnn n
JKCNepuUMeHTOoB, npexae 4em TpchqupMaTopu npuHANM NpmMeBbl4HOE ON1A HAWero BpeMeHn KOHCTPYKTUBHOE NCnos-

HeHune. COBepLLIeHCTBOBal'IaCb ROHCTPYKUMA n3genui, B ToM ymcne, no Mepe pa3BnTnA N301AUMOHHDBIX MaTepunanos.

B HacToAwee BpeMA BblAeNnAlT ceagyiowme KOHCTPYKTUBDbI TpaHC(bOpMaTOpOB:

- cyxme TpaHchopmMaTopbl C IMTON U30NAUNEN,

- cyxme TpaHchopMaTopbl € BO34yLUHO-6apbepHOn n3onAaumen,

- MacnsaHble TpaHchopMaTopbl.

CYXUE TPAHC®OPMATOPbI C TUTON
N30NAUUEN

Cyxne TpaHc$pOpMaTopbl, BbICOKOBO/IbTHbIE 06MOTKN KO-
TOPbIX 33/IMTbl CNeumnanbHbiM  KOMMAyHOOM HasbiBaloT
TpaHcpopmaTopamn € NUTON un3onAuunen. MNokasas xo-
poLUMe 3KCMNYaTaLMOHHbIE X3apPaKTEPUCTUKKW, TaKoM Tun
TpaHCcHOPMATOPOB MCMOMb3YeTCA NO BCEMY MUPY U [0NA
TpaHCcHOPMATOPOB C INTON N30NALUMEN HEYKNOHHO PacTéT.
3a CYET 60MbLIOro OMblTa MPAKTUYECKOro MCNoNb30Ba-
HWA KOHCTPYKLUMA MOCTOAHHO COBEpLUEHCTBYETCA. TaKke
YyBENNYMBAETCA 4MAN330H NCMO/b3yeMblX HAaNPAKEHUA U
MOLLIHOCTEMN.

CYXWNE TPAHCOOPMATOPbI 5
C BO3A4YWHO-BAPBEPHOU N30NAUUEN

Bo3aywHo-b6apbepHaA M301AUMA UCNo/b30Banach B Ca-
MbIX NepBbIX MOAENAX TPAaHCHOPMATOPOB, eLE A0 NpUMe-
HEeHMA MaC/IAHOro AW3EeKTPUKa. TUNOBaA KOHCTPYKLMA
0B6MOTOK TaKoro TpaHchopMaTopa npeacTaBnAeT cobomn
NPOBOAHMKN, My KOTOPbIMW 33aKN3AblBaeTCA U30/A-
LUMOHHOEe paccTofAHMe B BUAE BO34YLUHbIX 6apbepos. Mpo-
BOAHWKWN MOKPbITbI MAEHOYHOW UM ByMarHOW n3onAum-
en. TaKkon TN TPaHCHOPMATOPOB MONYYWST OrPAHUYEHHOE
NpUMeHeHne, KoTopoe He npesbiwaeT 10% oT obuiero
KONNYECTBa CYXMX CUI0BbIX TPaHCHOPMATOPOB.

OnAa obecneyeHna 3aWuUTbl M301ALMN NPOBOAHNKOB 06-
MOTKM TaKMX TpaHCHOPMATOPOB A0/HHbI 6bITb NPONUTAHbI
B cpeae rnybokoro Bakyyma. Co BpeMeHeM BO3AyLUHble
NPOMEMHYTKM 33rPA3HAITCA NbINbLO, YTO MOXKET NPUBECTU
K YMEHbLLEHWIO 3/TEKTPUYECKOM MPOYHOCTU U30NALNN.

Borpeku obWMM npeacTaBieHnsaM, BbiNOAHEHHbIE B 3a3-
BOACKMX YCNOBMAX 0BMOTKM C BO34YLUHO-6apbepHOn 130-
NAUNEN He NOANEKaT KaYeCTBEHHOMY PEMOHTY Ha MeCTax.

MAC/TAHbIE TPAHCOOPMATOPbDI

MacnaHble TpaHCHOPMATOPbI XAPAKTEPU3VIOTCA TeM,
YTO B Ka4YeCTBe OCHOBHOMO AU3NEKTPUKA MCNONb3yeTcA
TpaHCPOPMATOPHOE MUHEpPanbHoe Macno. B octanbHOM
KOHCTPYKUMA MacNAHOro TpaHchopMaTopa CXOMa C BO3-
AywHo-6apbepHoin. Macno BbINOAHAET 3MEeKTpon3ona-
LMOHHYIO N OXNarmaanLyio GyHKUMI0. 38 CHET BAMAHNA
TemMnepaTyp Mac/io MOMET YBeNnunmBaTb WAN YMeHb-
waTtb cBon 06bEM. [nA KoMneHcauum 3Ttoro 3dderTa
NCNonb3ylT roppupoBaHHble 6akn, NMH60 BKAKYAKOT B
KOHCTPYKLUWIO PacLLIMPpUTENbHbIN 63K, yCTaHaBNNBaEMbI
Hag obLwmMM ypoBHEM Macna.

MuHepanbHoe Macno noa AevCTBUEM BHELUHUX N BHY-
TPeHHUX GAKTOPOB CO BPEMEHEM TepAeT YacTb CBOMX
OV3NEeKTpUYeCcKknX CBOMCTB. [NA noafepraHuAa Hop-
MWPOBaHHbIX XapakTepucTUK TpebyeTcA cneautb 3a
VPOBHEM MaCna, ero KavyecTtBOM W repMeTUYHOCTbIO
éMKocTen. ABHbIM HeAOCTAaTKOM TpaHCHOPMATOPHOro
Macna ABNAITCA ero ropryne cBoONCTBa. Moa aencren-
eM TemMnepaTypbl WM BCMbILWKN Macno cnocobHo BocC-
NIaMEHUTLCA N rOpeTb CaMOCTOATENIbHO, HEe3aBUCUMO
OT CKOPOCTU YCTPAHEHWNA BOCMNNaMeHAILWMX GaKTOPOB.
Pe3koe pacwmpeHue rasos, BblaenAemMbix Npu rope-
HWUM CNOCOBHO NPUBECTU K B3PbIBY. B MOLLHbIX CMN0BbIX
TpaHcpopmaTopax npefoTspaLleHneM 3Tux GaKTopoB
PUCKA 33aHMMAIOTCA Ha BCEX YPOBHAX: OT BK/OYEHUA B
KOHCTPYKUMIO OOMNONHUTE/IbHBbIX CUCTEM MOHUTOPUHra
[0 perynapHoro oCMOTPa M OLEHKM COCTOAHMA obopy-
[0BaHUA.



CB:A

BNVAHUE KOHCTPYKLUUN TPAHCO®OPMATOPA HA MOTPEBUTE/IbCKUE CBONCTBA

KOHCTPYKTUBHbIE OCOHEHHOCTU BAUAIOT Ha TEXHUYECKNE XaPaKTEPUCTUKM MU 3KCMIYaTaUMOHHbIE 0COBEHHOCTM TPaHC-
¢dopmaTopos. O6LMIA HABOP TaKMX NAPAMETPOB onpeaenAeT YHMBEPCANbHOCTb U NEPCNEKTUBHOCTb MCMOb30BaHUA
TOM VNN NHOW KOHCTPYKLUMK TpaHcdopmMaTopa.

"N |_.I* |

Morkapobe3onacHoCTb Oa [a Het

Camo3aTyxaloLLne CBONCTBA N301ALNN B
yxatoyy u Oa Oa Het
cnyyae OencTBuA orHA

HeobxoanmocCTb B Hanu4um macnonpu-
€MHOW AMbl 1 OrHEYMNOPHbIX CTEH Ha Het Het [a
0H6bEKTE YCTaHOBKM

MMMrPOCKOMMYHOCTb N30ALMOHHbIX
p H Het Oa fa
MaTepuanos

YxyalieHne AN31eKTpUdecKknx CBONCTB
B pe3ynbTaTe BpeMeHu 1 Nofd Bo3aen- Het Oa Oa
CTBUEM OKpYHaloLLen cpeabl

PWUCK 3arpA3HeHNA OKpyHKaloLLen
cpefbl, CBA3aHHbIN C yTeYKaMU Macna

HeobxoanMocTb perynapHoro
obcnyHmnBaHuA

HnnmaTtunyeckan ycTomYnBoCTb: HU3KanA

YyBCTBUTE/IbHOCTb K BNAXKHOM U CONé- na Het na
HoOW cpege

BbicoKanA ycToN4MBOCTb K AMHaMnNYe-

CKUM Harpy3Kam 3a CHET MCNonb30Ba- Oa HeTt HeTt
HWA NEeHT B KayecTse NPOBOAHWNKA

PacLumpeHHble BO3MOMHOCTY OnepaTuB-
HOr0 MOHWUTOPWHIa COCTOAHWA 060pY-
[0BaHWA (TemMnepaTtypa, BHELUHWA BUA
AKTUBHbIX YacTew)

Het Het Oa

Het Oa [a

Oa Oa Het

Mpw BbIGOpE TPaHCHOPMATOPOB ANA OCHALLEHNA 3HEProo6bEKTOB HYHHO PYROBOACTBOBATLCA B NEpBYI0 o4epeab na-
pPaMeTPaMM 3HEProcUcTeMbl, TPE60BAHMAMUN K HAAEHHOCTU U [ONrOBEYHOCTUN BHEeAPAEMbIX peLleHnin. Bo3pacTatowwme
TpeboBaHNA K TaKMM NApPaMETPaM, KaK 3KONOMMYHOCTb, 3HEPro3PpHEeKTUBHOCTb N BO3MOMHOCTb UHTErpaunmn B «ym-
Hbley» CeTn cnegyeT y4uTbiBaTb NpU Bblbope 060pyaoBaHMA yie cendac!

fpynna CB3J1 obnagaetT Npov3BOACTBEHHLIMWM MOLLHOCTAMU N KOMMETeHUMAMK, NO3BOMAIOWNUMN U3rOTaBAIMBaATb
TpaHCPOPMATOpbl C YH4ETOM COBPEMEHHbIX TEXHONOMMIN N KOHCTPYKTMBHBLIX pelleHuii. OueHnBanA BCe NpenmMyLLecTsa
TpaHCcPOpPMATOPOB C NUTON M30NAUMEN, ANA PacnpeaennTenbHbIX CeTel pa3pabaTbiBaloTCA NPodeccUoHanbHble pe-
LEeHWNA, 34anTUPOBaHHbIE Nog cneumdury oTpacnen n C y4ETOM cneymanbHbiX TpeboBaHMIN 3aKa3unKa.



CB:A

OCHOBHbIE 5/1EMEHTbI KOHCTPYRLU U

CYXNX TPAHCOOPMATOPOB

Besoagbl HH

Hewntpanb HH

(anA cxeMbl coeanHeHUA B 38e34y)

®a3a

KaTKku

AnAa nepemMeLleHns
TpaHcdopmaTopa
MO HeNaHUKo 3aKa34nKa

BO3MOMHAa KOMNNeKTaumAa
BVI6|:)OFaCMTe}1F|MM

l
n

OBbMOTKU
HWU3KOro HanpAXeHuA

MoabeMHble NNacTUHbI
TpaHcdopmaTopa

Mpeccytowme
NMPpOKNI3aARKN
0b6ecneyvmBaloT HAOEKHYI0

$urKcaumio 06MOTOK a TaKHe
CHUMKAIOT BANAHME BUEpaLWit

OTtBepcTue
ANA NPoAO0NbHOMO
nepemMeLLleHnA

Marnutonposoa

Pacnonaratotca Meway
06bMoTKamu BH
N MarHMTonpoBoAOM

MN3roTaBnmBaloTCA U3 MegHbIX NN 3IIOMUHUEBBIX
NEHT Ha 3BTOMAaTU3MPOB3HHOM CTaHKe C 04HOBpe-
MEHHOW HaMOTKOM MEKCI0eBOW 1 TOPLEBOI N30-
NAUMK. Y1Mcno BEHTUNALMOHHBIX KaHanoe B 06-
MOTKE 3aBUCUT OT MOLLHOCTM TpaHcdopmaTopa.
KaHanbl 06ecnevnBaloTCcA CTEKNONNACTUKOBbLIMU
NpPoduNAMN BBICOKOr0 KMacca HarpeBOCTOMKO-
CT1. OBMOTKM MOKPbIBAOTCA 3N1EKTPON30NALMOH-
HbIMW 3MaNAMK K 3aneKatoTcsA.

HagaA HU3KOBOMbTHaA OOMOTKA OCHALLleHa
[3ATYMKOM KOHTPONA TemnepaTtypbl. Oonbrosan
06MOTKa obecneymBaeT PaBHOMEPHOE TOKO- U
TennopacnpegeneHne, 06nagaeT BbICOKOM ANHA-
MUYECKON YCTONYMNBOCTbBIO.

M3rotaBnmBaeTcA M3 NIMCTOBOW XO-
NOAHOKATaHOM  3MEeKTpoTexHUYe-
CKOM cTanu TonwmHon 0,27 MM C
KapOMpPOYHbIM MOKPbLITUEM. TeXHOo-
NOrvA pe3Kn CTanN N CXEMA LUNXTOB-
Ku «step-lap» obecneynsaeT Manble
3H34YeHMA NOTePb M TOKA X0N0CTOro
xoAa. YBenunyeHHaAa nnowiagb ce-
YyeHnA obecneymBaeT CTabUNbHYIO
paboTy cyxux TpaHCcHOpPMaTOpPOB B
pexnmMe neperpysku.

KauyecTBo wmcnonb3yemMbix MaTepu-
anoB, TEXHOMOrMA pe3kn n cbop-
KW, @ TaK¥e ONTMMasbHbIA Bblbop
KOHCTPYKLMM Mo3BONAET A0butbcA
MOHWMEHHbIX LUYMOBbIX XapaKTepu-
CTUK.



Tabnunyka
TeXHUYECKUX
[3HHbIX

Bsogbl BH

Me[Hble Ny*eHble KOHTAKTHble
nnowagxkn no3BonAKT MOHTUPOBATb
HaK Me[Hble, TaK U aNntoMnHneBbIe
KabenbHble HAKOHEYHWKN U LINHDI

MNepekntoyeHnA

OTBeTB/IeHUN 06MOTOK
MNBB +2x2,5%

LWnHbI
AnA cbopKM CXeMmbl

0nA coeanHeHnA 06MOTOK
B TPeYrofibHVK unu 3se3gy

O6MOTKM
BbICOKOIro HanpAKeHnA

CoCTOAT M3 CeKUU, CoeaMHEHHbIX MNOCcnenoBa-
TenbHo. O6MOTKa M3roTaBMBAaeTCA U3 Mea-
HbIX NN 3/TIOMUHMEBBIX NTIEHT, KOTOpbIE A0MNO/-
HUTENbHO OYULLIAIOTCA W BanbLyKOTCA MNPAMO
B Npouecce HaMOTKU. MerkcnoeBana nsonauma
pPaBHOMEPHO VYKN3AblBAETCA BbICOKOTOYHbLIM
obopygoBaHneM, o0b6ecneyvmBasd  BbICOKYIO
3NEKTPUYECKYIO N MEX3HUYECKYID MPOYHOCTb.
B xoge NONHOCTbIO 3BTOMATU3MPOBAHHOMO
npouecca 06MOTKN 3a5MB3KOTCA 3MOKCUOHBIM
KOMMayHAOM B BaKyyme, o0b6ecneynBatoLLem
XOPOLLYIO TENI00TAAYY N BbICOKYIO CTOMKOCTb K
TepMUYECKMM yaapam. MaTtepuanbl, Heobxoaun-
Mble 1A U3roToBMeHMA 0BMOTOK 33KyNakoTCA
y npou3BoguTenei, COOTBETCTBYIOLLNX BbICO-
KM TpeboBaHMAM pynnbl CB3/1.

CB_:

BNOK KOHTpONA TeMNepaTypbl

BepxHue 1 HUKHMe
ApMoBble 6anKu

OUMHKOBAaHHbIE 1 UMetoT
YCUNEHHYIO KOHCTPYKLMIO,
no3B0NAIOLLYI0 06ecneynTb
pPaBHOMEPHYIO MPEeCCOBKY
MarHuTonpoeoAaa

CTAXKHbIE WNNNbKK

ONA paBHOMEPHOW N HaAEKHOW
NPeccoBKN MarHNTONPOBOAa

Koxyx TpaHcpopmaTopa

ObecneynmBaeT HeObXOA4MMYIKD CTeMeHb 3alUTbl AKTUBHOM
YacTn. Koryx BbINOTHEH N3 CTANbHOMO KapKaca, K KOTOpOMy
KPenATCA CTEHKW, OHO W KPblla KorKyxa. CTEHKM WU OHO Ko-
HyXa UMET BEHTUNALUMOHHbIE OTBEPCTUA, o6ecnevmBatoLLne
HOPMMPOBAHHbI YPOBEHb 0XNarkaeHnA TpaHcpopmaTopa. Ha
LLIMPOKMX CTEHKAX KOXYXa UMEKTCA CbeMHble MaHenu gna 4o-
CTYNa K perynMpoBOYHbIM OTMNalikaM. Bce CTeHKU CcbemHble,
4YTO 0becnevmBaeT OCMOTP U NPOBEAEHNE TEXHUYECKOro 0b-
CNYHMBAHMA B perNaMeHTUpYyeMble CPOKM.

ng 4
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CB:A

KOMMNEKTAUNA TPAHCOOPMATOPOB

MOHTa™ M NYyCK B 3KCN/1lyaTayuio.

060pyaoBaHWA.

Kaxpgbin TpaHchopmaTop CB3J1 noctaBnaeTcAa B GYHKUMOHANBHOM COCTOAHMMU, NpeayCcMaTpuBatoLemM 6bICTpbIi
TpaHcdopmaTop B 6330BOM KOMM/IEKTALMKM BK/OYAET BCE caMmoe Heobxoammoe A/1A HOPMasbHOW 3KCnyaTauum

0nA paclwmpenna GyHKLUMOHANbHOCTY, yBenndeHA obLLero KOHTPoAA 33 060pyA0BaHNEM M COOTBETCTBMA cheuu-

aNbHbIM TPebOBaHUAM K 060pYA0BAHMIO NPEeAYCMOTPEHO OCHALLEHNe TPaHCPOPMATOPOB AOMNONHUTESIbHBIMU Y3-

NaMn K KOMNNeKTyoWwnmn.

OnpoCHOro N1cTa.

Ba3oBana KOMMNNeKTauuA:

TepMogaTuMKM (NpeayCTaHOBNEHbI)

KaTKu anA TpaHCNopTUPOBKM

YCTPOWMCTBO Neper/II0YeHNA HanNpAKeHnA
6e3 Harpyskum

3KCﬂﬂyaTaLl,MOHHaF| AOKYMeHTauunA

KomnneKT 31N

AR N U N NN

YNaKoBKa (CTpeTY-NNEHKa)

10

Tpe6oBaHWA K TpaHCchopMaTopy GOPMUPYIOTCA Ha CTaAMU COCTABMNEHNA TEXHNYECKOro 3a4aHnA U 3anoNHeHnA

OononHuTenbHana KoMnaekTaums (no 3anpocy)

BNOK KOHTPONA TeMnepaTyp

33LMTHBIN KOMKYX

LWKad Tennoson 3amThI

HOMMNEeKT BEHTUNATOPOB AONONHUTE/IbHOMo
oxnawaeHunA

KomnnekT Bubporacutenei

KoMnneKT TpaHcpopmMaTopoB TOKa

OrpaHuyuTeNb NepeHanpAKeHNni

MpobuBHOM NpeaoxpaHuTenb

HoMMNNeKT 4ONOAHUTENbHbIX LUWH

YnaKoBKa cneynanbHas
(oepeBAHHAA: CTaHAAPTHaA, MOPCKaA,
Tponun4ecKan)
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3aLLUUTHBIN KOMYX
[ ]

CreneHb 3aWmTbl TpPaHCHOPMATOPa, KOTOPYIO 0becneYmBaeT Ko-
Hyx, 0603Ha4vaeTcA KogoM IP cornacHo MOCT 14254-2015.

Koa IP coctouT 13 asyx umdp: nepsana onpegenseTt 3alluLLeH-
HOCTb U34ennA OT BHELLHero NpPOHWKHOBEHUWA; BTopaA undpa
ornpegenAeT 3aWMLLEHHOCTb OT HarpasB/ieHHbIX NOTOKOB *KUAa-
KOCTW. YeM MeHbLUe undpbl, TeM MeHbLle TpeboBaHuA, Nnpeab-
ABNAEMble K 3almTe TpaHchopmMaTopa.

CTENEHN 3ALLINTBI MO NOCT 14254-2015

Mepsas undpa Koaa

> B

BTopana undpa koaa

MNepBaAa yndpa Koaa

33aLUMTa OT KOHTaKTa u MPOHNKHOBEHNA NOCTOPOHHUX
npeamMeToB K aKTUBHbIM YaCcTAM 060py,D,OBaHMF|.
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BTopasa undppa Koga

3HaveHve anA 3aWnTbl 060pyA0BAHNA OT BHELLHEro
BO3JENCTBMA B pe3yNbTaTe NPOHNKHOBEHWA BOAbI

HeT 3aLL1Tbl OT KOHTaKTa ¥ NPo-

3almTa oT Nbinn

SKTUBHBIMW HaCTAMYM 0O0PYA0BaHVIA.
Mbine3awmnTHoe ncnonHeHwe.

BO34EenCTBmA

HeT 3awmTbl HVKHOBEHWA TBEPABIX HeT 3awuTbl HeT 3amTbl 0T NonaAaH1A BoAbl
npeameToB u Ten
33LUMT3 OT KOHTAKTa ThI/TbHOM
1 3awmra CTOPOHOVI PYKM ¥ MPOHMUKHOBE- 1 BepTtuKkanbHoe BepviansHo nanaoLLme Kamm
OT NPOHNKHOBEHMA BOAbl He A40/THHbI OKa3blBaTb Bpead-
6 HIA NOCTOPOHHYIX NMPeAMETOB KannenageHue HORO BO3AEHCTENA
ONblLUMX NpegMeToB AMaMETPOM > 50 MM
3aumTa 3aLMTa OT A0CTYNa NanbLem K BepTuKkanbHo NadaioLLve Kanam
2 uy 3KTVIBHBIM Y3CTAM 1 MPOHMKHO- BOAbI HEe AOMHHBI OKa3bIBaTb Bped-
OT MPOHNKHOBEHNA BEHWA NOCTOPOHHYX MPeAMETOB 2 KannenageHue HOro BO3AEICTBIA, KOrA3 060104Ka
cpeaHnx npegmeTos AMBMETPOM > 12,5 MM Mo yrnom OTH/IOHEHa OT BEPTVKA/M B /I0BYI0
CTOPOHY Ha yron Ao 15° BKo4-
33WWMTa OT AOCTYN3 UHCTPYMEHT3
3 g‘la'l;l'l-lggflVlHHOBeHMH K 3KTUBHBIM Y3CTAM W1 MPOHNKHO- TeJIbHO.
BEHWA NOCTOPOHHVIX NPeAMETOB
MEJIKVX MPeAMETOB p pea Boaa, napaioLan B Buae 6pbi3r Ha
AV3MeTpoM > 2,5 MM 3 [owaesanme 060/104KY B NtOOOM HaNPaBeHUN
33LLMT3 OT AOCTYN3 MPOBOMIOKON A He 10/1KH3 OKa3bIBaTb BPEAHOrO
4 3awmTa ot K @KTVIBHBIM Y3CTAM U MPOHUKHO- BO3AencTBnA
NMOCTOPOHHWX YaCTUL BEHMA MOCTOPOHHVIX NPeaAMETOB Boaa, naaaioLan B B1ae 6pbi3r Ha
[AN3METPOM > 1 MM 4 ChnoLuHoe 060/104KY B /O6OM HaNPaBeHnM
He J0/1*KH3 OKa3blBaTb BPEAHOro
TM0NHaA 33LLMTa OT KOHTAKTa C 06pbi3rnBaHne A peA
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KOMMNEKTAUNA TPAHCOOPMATOPOB

Bnok KoHTpONA TemnepaTtyp

o023

BNoK KOHTPONA TeMNepaTyp NpeaHa3HaYvYeH ANA KOHTPONA Temne-
PaTypHOro permnma cyxoro TpaHcopmaTopa. Ecnm TpaHchopMa-
TOp 060pYAOBaH BEHTUNATOPaMU, TO MPU ONACHOM MOBbILLEHWM
TemnepaTypbl TpaHCPOpMaTopa NPMBOP CHaYana BHOYUT BeH-
TUNATOPbI OXNaXOEeHVA U NpeaynpeauTesnibHy0 CUrHanM3aumio.
Ecnn noBbileHNe TeMnepaTypbl MPOAO/IHKMTCA U TemnepaTypa
npeBbICMT NpeaenbHO JOMYyCTUMOe 3HaYeHue, Npubop npousse-
0ET nofavy CUrHanNa Ha aBapuiitHOe OTK/YEeHNe 060pyAOBaHUA.
BNOK KOHTPONA TeMNepaTyp UMeeT YeTblpe KaHana AnAa NoaKsto-
YeHVA TepMOoAaTYMKOB. TpU U3 HUX NpeaHa3HadeHbl ANA MOHW-
TOPWHra TemnepaTypbl 06MOTOK, YeTBEPTbIV — ANIA MOHUTOPUHIa
TemMnepaTypbl MarHUTONpoBoAa.

Mpunbop BLINOAHAET cnegyolmne pyHKLUN:

- npv npesbiweHun 130 °C no nobomy U3 gaTYnKoB cpaboTaeT
pene «oXNawaeHne» N BRIYUTCA BEHTUNATOP. [Py MOHUKEHUN
TemnepaTypbl 4o 110 °C BEHTMNATOP BbiKAYUTCA. 1A oTo6pa-
HeHnA paboTbl BEHTUNATOPA Ha NepeaHeli NaHenu Npubopa nme-
€TCA TOYEeYHbIi UHANKATOP — «OXNAKAEHUEY;

- nNpwn npeBbilweHnn 145°C no MoboMy U3 OaTYMKOB cpaboTaeT
pene «npegynperaeHne» 1 Ha nepeaHen NaHenn 3aropuTca To-
YeYHbI UHAVKATOP — «NpeaynpexaeHve;

- nNpwn npeBbilweHnn 155°C no MnoboMy U3 OaTYMKOB cpaboTaeT
pene «neperpes» 060pyA0BaHMA U 33aropuTCA COOTBETCTBYIOLLNIA
TOYEYHbIV UHANKATOP;

- pene «HeUcnpaBHOCTb AATYMKA» CPabaTbIBaeT HA NNO6OM KaHa-
ne B c/ly4ae 06pbiBa NN KOPOTKOro 3aMbIKaHMA 4aTUYMKA, 3 TaKKe
Npu aHOMasnbHO 6bICTPOM yBennyYeHun TemnepaTypbl (20 °C/ceK
1K 6onblLUe), YTO TaKKe CBMAETENbCTBYET O HEUCNPABHOCTU Ka-
KOro-nmMbo [aT4MKa, 33ropaeTca COOTBETCTBYIOLLMA MHOMKATOP.

KHOMKa «cbpoc» CNYHUT ANA OTK/KYEHUA pene «neperpesy.
3a 5°C go TemMnepaTypbl aBapUAHOMO OTK/OYEHUA CUrHann3a-
UMA CHOBA BKAOYMTCA. ONepaTtop MOMET MOBTOPHO OTKIKYUTb
curHan Tpesoru. ocne 3Toro pene v MHAMKaUMA «neperpesy B
nanbHenlleM 6onblie He BKIYaeTCA.

BnoK KOHTpONA TemMnepaTyp, NPeaNaraeMblil B KOMMIEKTaUuio C
TpaHchOpMaToOpamMmn COOTBETCTBYET eAnHbIM TpeboBaHnamM CBI/
B 4acTU GYHKLUMOHANbHOCTU U HaAEmHoCTU. TOK nuTaHuAa BKT
[,0MYCKAeTCA KaK MOCTOAHHbIN, TAK U NEPEMEHHbIN.
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BKT He TpebyeT nepvoan4ecKon NOBEPKN, T.K. HE ABNAETCA
CpeacTsoM u3MepeHuA. o 3anpocy, 3aBo[ MOMET YKOM-
NAeKkToBaTb TPaHCHOPMATOPbl NOBEPEHHbIMU H610KaMN TeM-

neparyp.

[@a6ap1THO-YCTaHOBOYHbIE pa3mepbl Npubopa

A

nuuesan
CTOpPOHa

090
096

< 80 3

Bbipes, 0517 ycmaHoBKU npubopa 8
nadesb wuma: 92 MM x 92 Mm
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LLIkad Tennoson 3awmThbl

LLIkad Tennosoi 3aLuTbl BKNOYaeT B ceba BKT ¢ A0NONHWUTENBHO YCTaHOB/IEHHBIMU pene yrnpasBieHus
BEHTUIATOPaMM U paboyei naHenblo. LLIKad KOMNNEKTYeTCA 1 ycTaHaBMBaeTcA Ha TpaHchopmaTope B
yOo6HOM anA 06CNyHKUBaHUA MecTe.

TepMmogaTynkum

[nA CHATWA NOKa3aHWn TeMnepaTypbl B TOYKE 3aMepa UCMOoNb3yTcA AaTinku PT-100. OHn obnagatoT
JIVHEMHOW 33BMCUMOCTbIO COMPOTMB/IEHNA OT TEMMNEPATypbl B LUMPOKOM AMana3oHe BO34eNCTBMA, MO3BO-
NAA NOJSy4aTb TOYHbIE 3H3YEHWUA TeKyLLero Harpesa. [1aT4MK yCTaHaBIMBAETCA B 30HY NpeanosaraeMoro
HarpeBa 1 NOAKIYAETCA K 610Ky KOHTPONA TemMnepaTyp.

KaTKn onAa nepemMelleHnA TpaHCcPopMaTopa

[na yaobcTBa nepemelLeHna TpaHCHOPMATOpa Ha MecTe YCTAHOBKM BO3MOMHO MCMOMb30BaThb chneuu-
anbHble PONMKK. KaTKM YCTaHaBNMBAKOTCA B NPOAOSIbHOM WA NOMNepeYHOM HaMNpaBieHUK, YTo No3BonsAeT
Npov3BOAWTb NepemMelLieHne B Hy*KHOM HanpasneHun. B 601bLLINMHCTBO BbiNyCKaeMblX TPaHCPOPMaTopoB
KaTKW BKNOYEHbl B 6330BYI0 KOMMNEKTALMIO.

YnaKoBKa

Mepen TPAHCMOPTUPOBKOW 3aKa34MKy TPAHCHOPMATOP MNOANEHUT KOHCEPBALIMN 1 YNAKOBKe. BO3MOMHbI
HECKO/MIbKO BapUaHTOB YMAKOBKU: CTPETY-MNEHKA, AePEBAHHBIN AWK (06bIYHOE, MOPCKOe UK Tpomuye-
CKOe UcnonHeHwue). Tun ynakoBKM BbIGBUPAETCA B 3aBUCMMOCTY OT Tpe60BaHui K 3aLmTe TpaHchopMmaTo-
pa, OT BO3JENCTBUA KIUMATUYECKNX HAKTOPOB BHELLHEN cpefbl, CNocoba TPaHCMOPTUPOBAHUA U C Y4é-
TOM KOHCTPYKTMBHbIX 0CO6EHHOCTEN n3genusa.

3HCI'IJ'IyaTaLlVIOHHaFI AOKYMeHTauumA

B KOMMNAEKT 3KCNNYaTaLMOHHOM AOKYMEHTALUMM BXOAUT NAcNopT, rabapuTHbIN YepTEéX, BEAOMOCTb KOM-
NAeKTaLMKn, pyKoBOACTBO MO 3KCNYaTaumMn U [OKYMEHTbI H3 AOMOIHUTENIbHO YCTaHOBIEHHbIE NPUBOPLI
1 o60pyaoBaHue.

KoMNneKT BEHTUNATOPOB AOMNONHUTENBbHOO OXNaXAeHNA
C NpnbopamMm aBTOMATUKN

B cnyyae, ecnu ycnosuA aKkcnyaTaumm TpaHCPOpPMaTopa He COOTBETCTBYIOT HOPMATUBHbBIM, NMH60 Tpeby-
eTcA obecneynTb AOMNONHUTENbHBIA 33Mac MO MOLLHOCTM N Neperpy304HON CNOCOBHOCTN — peKoMeHay-
€TCA YCTAHOBKAa AONONHUTENBbHOMo ox1amaeHnA. BeHTUNATOPbLI YCTaHAaBNMBAIOTCA NOA4 0OMOTKU Karaomn
¢da3bl TpaHcpopmaTopa AnA GopcMpoBaHMA BO3AYLLHOMO NOTOKA NO OXNarAaoLWMM KaHanaMm. Ynpasne-
HWe BEHTUNATOPaMN OCYLLEeCTBNAETCA @aBTOHOMHO C NOMOLLbIO 6510Kka KOHTpoNA Temnepatyp (BKT), nmbo
B COCTaBe WKada Tennoson 3awmtbl (LUT3).

MapameTpbl yCTaHaBAMBAEMbIX BEHTUNATOPOB NOA6MPAOTCA B 3aBUCMMOCTW OT MOLLIHOCTM TpaHchopMa-
Topa.
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KomMnneKT Bnbporacutenen

TpaHcdopmaTopbl CB3J1 CpOEKTUPOBaHbI TakMM 06pa3oM, YTO YacCTb BMOPALMIA YACTeN KOHCTPYKUMMK
racuTCA 33 CYET 3/1EMEHTOB KOHCTPYKUMKW. [nA ymMeHblUleHnA Bnbpaumm 4yepes onopy TpaHchopmaTopa
NPUMEHAINTCA CneynanbHble KOMMIEKTHbI BUbporacutenen. CTaHAapTHLIM peLleHeM ABMAETCA cneuu-
anbHble Pe3UHOBbIE MOAKN3AKN, YMEHbLUAKLWMe nepexoaHblie Bnbpaumm ot 060pyaoBaHuA. Pe3nHoBble
MOAKN3AKN MOryT 6bITb YCTAHOB/EHbI NMOA KATKM TpaHCchOPMAaTopa, MH0 Ha NOBEPXHOCTb MEKAY Ornop-
HOWM pamoli 1 GyHA3MEHTOM.

AnbTepHaTMBHbIM peLLeHneM ABAAETCA YCTAHOBKa TPaHCHOPMATOPa Ha aHTMBMOPALIMOHHBIE OMOPbI, KO-
TOpble UMEIKOT YCOBEPLUEHCTBOBAHHYIO KOHCTPYKLMIO 1 06eCneynBaloT eLwwé 601blwnii ypoBEHDb raLieHnA
BU6paLN.

KoMnneKkT TpaHCPOpMATOPOB TOKA

Ha HeKoTopble Tunbl TPaHCHOPMATOPOB MO TPE6OBAHUIO 33Ka34MKa BO3MOMHA YCTAHOBKA TpaHCHopMa-
TOpOB TOKA. O6bIYHO, TaKasA HEO6X0AMMOCTb BO3HUKAET B Npeobpa3oBaTesibHblX TPaHCHOPMATOpax, pa-
60TaloLLMX B CUCTEMAX BO36YHAEHUA CUHXPOHHbBIX MALLMH.

YCTPOMCTBO peryiMpoBaHMA HanpAKeHNs

B cTaHgapTHOWM KoMnnekTauum TpaHchopmaTopa NpeaycMaTpuBaeTCA NepeRItoYeHne perynmpoBoYHbIX
oTnaek 6e3 Bo36yxaeHua (MNBB). 3ToT cnocob No3BoNAET NPOU3BOAUTL PEryNIMPOBRY, NPeABapUTESIbHO
CHAB HanpAMeHue C TpaHchopMaTopa.

B cnyvasx, Korga TpebyeTca NpoBOAUTb PeryiMpoBKy Ha paboTatolieM 060pyaoBaHMM, UCNOMb3YeTcA
YCTPOWCTBO perynmpoBaHus nog Harpy3kow (PMH). PMH npeactaBnsAeT coboi CNOMHOE TeXHUYECKoe
YCTPOWCTBO, KOTOPOE YCTaHaBNMBAETCA PAAOM C TPAHCHOPMATOPOM U MOAKIOYAETCA K PErYIMPOBOYHbBIM
Knemmam. PHI B cyxoM TpaHCHOPMAaTope TaKMe He COAepHUT Macna u norxapobesonaceH B npouecce
3KkcnnyaTaumn. TpaHchopmaTopbl ¢ PMH NpoeKkT1pyoTcA MHAMBMAYANBHO N0 TPE60BaHMIO 3aKa34MKa, T.K.
rny6uHa perynvMpoBaHnA Y KOHCTPYKTUBHOE UCTOMHEHNE MOXKET OT/INYaTbCA OT CTaHAAPTHbBIX PELLEHUIA.

OrpaHnyuTens nepeHanpAxeHnin (OMNMH)

MpefHa3HayeH anA obecnevyeHns 3aWmUTbl TPAHCHOPMATOPa OT UMMYSIbCHBIX U ATMOCHEPHbBIX
neperpy3ok. MoryT 6biTb YCTaHOB/EHbI HA BbICOKOBO/IbTHBLIX TPAHCHOPMATOPAxX CO CTOPOHbI BH.

MNpo6buBHOWM NpeaoxpaHuTenb

[nAa 0ONoNHWTENbHOM 33LUMTbl U MHAWKALUUM B KOHCTPYKLMIO CUNOBbIX U Npeo6pa3oBaTe/ibHbIX TpaHC-
($OPMaTOPOB CO CTOPOHBI HU3KOMO HAMNPAMKEHWA MOMKET BbITb YCTAHOBNEH NPO6VBHON NPefoXPaHNUTENb.

HoMnneKT 4oNoNHUTEeNbHbIX LWNH
B cniyqae He06x04MMOCTU, MMEETCA BO3MOMHOCTb N3rOTOBUTL 1 MOCTaBUTb B KOMM/EKTe € TpaHCHOpMa-

TOPOM [0MONTHUTESNbHBIN HABOP LLWH, NO3BONAOLLIMX 06€CNeYnTb Nepexon Memay MeaHbIMN U anNtoMUHK-
€BbIMU Y4ACTKaMW, @ TaKKe CKOMMEHCUPOBAaTb HECTBIKOBKM C OLLUMHOBKOM Ha 06'beKTe 3aKa3uunKa.
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FAPAHTUN KAYHECTBA

Bce cyxue TpaHcdopmaTopbl CBIJ1 cnpoeKTUpoBaHbI 1 fpynna CB3J1 pykoBOACTBYETCA B CBOEWN AEATENbHOCTU

npoun3sseaeHbl B COOTBETCTBUN C OCHOBHbIMUW OTpacnesbl-  npuHUMnamMu Cuctembl MeHegrkMeHTa HayectBa. 370
MU CTaHOAPTaMU: NOATBEPHAAETCA HaNU4MeM cepTUPMKATa Ha COOTBET-
cTBMe TpeboBaHWAM cTaHgapTa ISO 9001:2015. Takxke
- MOCT P 52719-2007 KOMNaHMA cepTndMUMpoBaHa Ha COOTBETCTBME Tpe-
-MOCT P 54827-2011 6oBaHMAM CucTeMbl JKONOrMYecKoro MeHegrKMeHTa
-M0CT 16772-77 ISO 14001:2015 n CucteMbl MeHeaMeHTa 6e30nacHo-
- M3K 60076-11 CTu TpyAa n oxpaHbl 3gopoBbA ISO 45001:2018.
- M2K 61378-1

Type test Cerificate of
short-circuit performance

SVEL-RosenergoTrans,
dry type transformers
vy Hoaias

P e

transformer

P TE- 1808
Pt BIVY 12 % 28% - BERIMGA - Dyt - BOHE

P b ot e Wt il s o

IEC 60076-11

i bt s 50 il ) ot s

2185-15

i Conticat i s oo 8 by 2008

ST

NCNbITATENbHAA JTABOPATOPUA
CYXUX TPAHCOOPMATOPOB CB3N
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fpynna CB3J1 umeeT coHCTBEHHBIN aKKpPeaUTOBAHHbIN YCTONYMBOCTb), F1 (OrHEeCTOMKOCTb) MO CTaHAAPTY
NCNbITaTeNbHbIN LIEHTP, B KOTOPbIV BOLLNW BCe nabopaTo- M3K 60076-11. 3To noATBEpHA3ETCA UCMbITAHWA-
pun KoMnaHuw. MicnblTaTenbHbln LeHTp cnocobeH Nnposo- MU B MeXYHAPOAHON UCNbITaTebHOM Nabopatopun
OUTb NPAKTUYECKN NOMHbIA NepeYeHb NCNbITAHNA BCero KEMA (HugepnaHabl)

BblinycKaemMoro 060 OBaHMA. o o
y PYA + TpaHcPopMaTopbl B CENCMOCTOMKOM WCMOSTHEHUMN

CNOCO6HbI BblAePHMBaTb 3EMNETPACEHUA MHTEHCUB-
HOCTbIO 9 6annoB No WwKane MSK-64 (noaTsepHaeHo
NCNbITAaHUAMN).

CneumanbHble WCMbITAHUA, NOATBEpPXKAaloLMe pa3nny-
Hble 3KCMYyaTauNOHHbIE X3aP3KTEPUCTUKN TaKMKe NpoBo-
OATCA B HE33aBUCMMBIX 1360PATOPUAX U LieHTpax:
«  TpaHcdopmaTopbl CBIJ1 cnocobHbI paboTaTb B yC10-
+  TpaHcdopmaTopbl CB3JT npon3BogATCA B COOTBET- BUAX TeMnepaTyp oT MmHyc 60 °C go nntoc 60 °C (Bce
CTBUM € Knaccamm E2 (yCTOMYMBOCTb K BO3den- KAMMaTu4deckue ncnonHerHua no MOCT 15150-69)
CTBUAM OKpywaioLwen cpefbl), C2 (KNMMaTUYecKan

CNEUNANbHbBIE NCTMBbITAHUA

=t —

McnblTaHMA Ha CEMCMOCTONKOCTb
N BUBPOYCTONYNBOCTb

KnnmaTtmnyeckana yCTon4nBoCTb YCTOMYMBOCTb K 3arpA3HEHNAM

17
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CEPBUC U OBC/TTYHHNBAHUE

YNaKoBKa

Bce obopygoBaHue, noctasnAaemoe pynnon CB3J1, npoxogut
cneuranbHyo NoAroTOBKY. TexHWYecKue cneuyuanucTel npea-
NPUATUA [aI0T PEKOMEHA3LMKN MO YCTAHOBKE U HACTPoliKke 060-
pPYOOBaHWA, @ TaKHe KOHCYbTUPYIOT 06CNYHMBAIOLNA Nepco-
HanN KAMEHTa O BO3MOMHbBIX MPUYMHAX M CNocobax yCTpaHeHuA
HEeNCNPaBHOCTEN B C/ly4ae UX BO3HWKHOBEHWA.

TpaHcdpopmMaTop OTNPABNAETCA 33Ka34NKY YNAKOBAHHbLIM B Ae-
pPeBAHHbIV ALLMK NN CTPETH-NNEHKY. TN yNakoBKM BbibnpaeT-
CA B 33aBUCUMOCTU OT TPebOoBaHUIM K 3awmTte TpaHchopMaTopa,
OT BO3AENCTBUA KINMATUYECKUX PAKTOPOB BHELUHEeWN cpeabl,
CNocob6a TPaHCMOPTUPOBAHMA U C Y4ETOM KOHCTPYKTUBHbIX 0CO-
6eHHOoCTEN n3genua.

TabMYKa TEXHUYECKMX AaHHDBIX, KOHTAKTHbIE NOBEPXHOCTU BBO-
[0B U 3aKUMbl 333eM/IEHNA NOABEprHyTbl KoHcepBauum (no-
KPbITbl KOHCEPBALMOHHOW CMa3KoiA).

18

CepBuc

LWedMOHTaX (TEXHUYECKoe PyKOBOACTBO U
HaA30p N0 MOHTaY);

CepBUCHOE 0BCNYHMBaHME YCTAHOBAEHHbIX
TpaHc$OpMaTopoB;

perkoMeHaaunn no yCTaHoBKe;

rapaHTuiiHoe 06CNyHnBaHmne, B TOM Yncne,
rapaHTUHbIA PEMOHT;

CTpaxoBaHWe [OCTaBKM 060PYA0BaHUA.

XpaHeHune

Mepen pa3MellleHneM TpaHchOPMaTopa Ha XpaHeHne Heobxo-
[MMO MPOU3BECTM OCMOTP COXPAHHOCTM YMAKOBKM M CaMoro
N30eNnsA, a TaKHe NPOBEpPUTb KOMMIEKTHOCTb YCTaHOBKM. Mo-
BPEMOEHHYIO YNaKOBKY BOCCTAHOBUTL.

TpaHchopmaTop HE06X0AMMO XPaHWUTb B YNAKOBKE 3aBOAa-
N3roTOBUTENA B 33KPbITOM, CYXOM, YMCTOM, BEHTUIMPYEMOM
nometleHnn. Ycnosma xpaHeHma no MOCT 15150-69.

Mpw xpaHeHWn TpaHchopmaTopa HeObX0AUMO MPUHATL Mepbl,
WCKNI0YaoLLMe BO3MOMHOCTb ero MexaHW4yecKoro noBperae-
HWA 1 3arpA3HEHUA.

TpaHcdopmaTopbl Nepes OTNPaBKON 3aKa34MKy NPOXOAAT KOH-

CepBaLMIio 1 YNaKoBKy, obecneynBatoLme 3almTy Ha nepuog
TPaHCMOPTUPOBKM U XpPaHEHWA.

[QpaHTUNA

fpynna CB3J1 npegoctaBnAeT MONHYI0 rAPaHTUI0 Ka4ecTBa Ha
npoussoanmoe 0bopynoBaHue:

® COoOoTBETCTBUE HAKTUYECKMX NapaMeTpoB
060pyA0BaHNA COrNacoBaHHbIM TpeHOBaHUAM;

® 33BOACKaA rapaHTuA - OT 3-X NeT;

® CPOK C/y*bbl TPaHCPOPMATOPOB - OT 30-TU feT.



TpaHcnopTMpPOBKa

TpaHchOPMATOp OTNPABNAETCA 33Ka3UUKY Hene3HOL40POHKHBIM
NN 3BTOMOBWIbHLIM TPAHCNOPTOM. [1OMNyCKaeTcA TpaHCNopTU-
poBaHWe TPaHCHOPMATOPa Ha peyHbIX, MOPCKUX Cyaax unm
aBUATPaHCNOPTOM.

TpaHchopmaTopbl 06bIYHO MOCTABAAKTCA 3aKa34MKY B 33BUCK-
MOCTU OT rabapuTHbIX pa3MepoB U MACCbl NOTHOCTbIO COBPaH-
Hbl€ WKW Y3aCTUYHO 4EMOHTUPOBAHHbIE.

HenocpeactBeHHO nocne NpubbITUA K MECTy Ha3HayeHus, ne-
pea pasrpy3kon TpaHchopmaTopa COBMECTHO C npeacTaBuTe-
NleM TPaHCMOPTUPYIOLLEN OPraHn3aumm HeobxoamMMo Npounsee-
CTN OCMOTP YNAKOBKK, y6eanTbCA B OTCYTCTBUN MEXaHUYECKNX
NoBperHaAeHNNA.

B cniyyae 06HapyYHEHMA KaKUX-NMBO MEXAHNYECKMX MNOBpEeHae-
HWU TpaHchOpMaTopa HEObXOANMO COCTaBUTb aKT O pe3y/bTa-
Tax 0CMOTPa 1 06paTUTBLCA Ha 33BOA-U3rOTOBUTENb.

CB_:

[MNorpy304HO-pa3rpy3o4yHble
paboTbl

Pa3rpy3Kky TpaHcdopMaTopa HEOHXOANUMO NPOU3BOAUTL MEXa-
HU3MaMK U NPUCNOCOBNEHNAMU, rPY30N0ABEMHOCTE KOTOPbIX
COOTBETCTBYET Macce nsgenva. Cxema CTPOMOBKM YKa3aHa Ha
YNaKoBKe TpaHcdopmaTopa.

[Ona nepemelleHnA TpaHchopmaTopa 6e3 ynakoBKM Heobxoaun-
MO OfHOBPEMEHHO MCMOfb30BaTb BCE rPy30MoAbeMHbIE NPOY-
LWKMHbI. CxeMa CTPOMOBKM yKa3aHa Ha rabapuUTHOM YepTere.

TpaHchOpMaTOpbl, HECMOTPA Ha UX NPOYHYIO CTPYKTYPY, MOryT
He Bbl4epHaTb CUNbHbIX TOMYKOB WM PbIBKOB 33 NOAbEMHbIE
npoyLwwnHbl. Bo BpemMA pasrpy3ku peKomeHayeTcA MCNonb3o-
BaTb MOAXOAALUMIA TPOC, KaK Ha MpWIaraemMoM PUCYHKe, rae
ypOBeHb B foneH 6biTb Bbille ypoBHA A.

TpaHcdopMaTopbl OCHALLIEHbl XOA0BbIMU KOMecamu, KoTopble
NoBOPaYMBAaIOTCA B ABYX HaMNpasfeHnax. 1A BOMOYEHNA MOMH-
HO MCMO/Mb30BaTb CMeunasnbHble NPOYLLIWHDBI, PACMONOMEHHbIE
OKONO Konec. Ecm TpaHcdOpPMaTop He OCHalleH MOALOHOM,
NobeM Ha 3/IEKTPOKAP MOMET 6biTb OCYLLIECTB/IEH TOMbKO B
NpoAo/IbHOM HarpasieHnM.




CB:A

AOOMNO/THUTEJ/IbHbIE ®AKTOPDI
SKCNNYATAUMUN TPAHCOOPMATOPOB

YCcTaHOBKa TpaHcpopmaTopa
B MoMeLLieHUK

[Ona obecnevyeHnsa HOpManbHoOM paboTbl TpaHchopmMaTopa Npu
ero yCTaHOBKe B NMoMeLLeHMn Heobxoanmo cobnioCTu cnegyto-
Lme ycnoBumsA:

paccToAHWe OT TOKOBeAYLLIMX YacTel TpaHcdhopMaTopa Ao
CTeH [OMKHO bbiTb BbIBPAHO COrnacHo «MpaBunam 3Kc-
NAyaTauumn 3N1EeKTPOYCTaHOBOKY;

[ONKeH bbITb obecneyveH cBOb6OAHLIN AOCTYN ANA OCMO-
Tpa n 0bcnyxmnBaHnA TpaHchopmaTopa (B TOM Yncne go-
CTYyN K peryMpoBoYHbIM oTnankam MNBB);

[0/I}Ha 6blTb CUCTEMA BEHTMIALMM, KOTOpaA obecneyn-
BaeT 0TBOf Tenna oT TpaHcpopmaTopa;

TpaHchopMaTop A0MMKEH 6biTb 3aLluLLEeH OT nonaaaHua
aTMocdepHbIX 0CaaKOB, KOHAEHCATa N NOCTOPOHHUX Ya-
CTML 1 NpeaMeTosB.

YpoBeHb LWyMa B TpaHChOpMaTope

OCHOBHbIM WCTOYHUMKOM 3BYyKa B TpaHchopMaTope ABNAETCA
MarHuTonposog (bopmmpyeT 90-100% 3BYKOBOW MOLLHOCTU
roToBOro u3genuna). HavyecTBO 3NEKTPOTEXHUYECKOW CTanw,
€Nocob LUIMXTOBKN MArHUTONPOBOAA M MapaMeTpbl PAcyETa aK-
TUBHOWM YacTW ONPeaenAloT UTOroBble 3HaYeHNA YPOBHA LWYMa
1 NoTepb B MarHUTONpoBoSe.

B Tabnuuax ¢ TexHn4ecknmun napameTpamu (cTp. 32-49) yKa-
3aHbl 3Ha4YeHWA YPOBHA 3BYKOBOro AasneHna B Ab(A) gna ak-
TUBHbIX 43CTeN OCHOBHbIX TUMOB TPAHCPOPMATOPOB (6e3 y4éTa
B/IUAHNA BEHTUNATOPOB CUCTEMbI OXNAMHAEHNA, KOTOPbIe YCTa-
HaB/IMBAOTCA MO 3aMnpocy).

Pe3ynbTupyiowmin ypoBeHb LLyMa Ha MecTe YCTaHOBKU MOMET
3aBUCETb OT [OMONHUTE/bHBIX (AKTOPOB, HE CBA33HHbIX Ha-
NPAMYIO C XapaKTepuctukamu TpaHchopmaTopa. Hanpumep,
pa3Mepbl NoMeLLeHWA, MaTepmanbl TPaHCPOPMATOPHOM Kame-
pbl, BAMAOLLME Ha peBepbepauunio B MecTe yCTaHOBKU. B ciyyae
BO3HWKHOBEHWA BOMPOCOB Npv Bblibope 060pyA0BaHMA U 3KC-
nnyataumy, cneymanuctol CB3J1 roToBbl OKa3aTb KBannbuuu-
POBaHHYI0 MNOAAEPHKKY.
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BeHTUNAUMA B NOMELLeHUN

PacueT cucteMbl BEHTUNALMM BROYAET B cebna pacyeT oTBep-
cTUn gnAa MPUTOKA 1 BbIXOA4d BO34yXa U3 NOMeLLeHUA, @ TakHKe,
npu Heobxo4MMocCTH, pacyeT MOWHOCTN NPpUHYONTENBbHOMO OX-
NnaxsaeHnAa nomMeuleHnA.

I |

McxoaHble AaHHble ANA pacyeTa:

PK.3. - NOTEpM KOPOTKOro 3aMblkaHNA TpaHChOpMaTopa, B KBT
npu 115°C;

Pxx - notepu xonocTtoro xoAa, B KBT;

H - pa3Huua BbICOT OTBEPCTUI ANA NPUTOKA U

BbIX0Aa BO34yXa, M;

K - KO3pDUUMEHT, yunTbIBAIOLLNIA CTEMEHDb 3aLLUTbI
TpaHcdpopmaTopa;

CreneHb 3awuThbl IPOO: k=1;

CreneHb 3awuThl IP21, IP31: k=0,5.

Mnowaab oTBepcTnA S B M2 (33 BbIYETOM M/I0W3AN PELLETOK)
[01A NPUTOKAa BO34yXa pPaccuMTbIBAETCA No cneaytollein popmy-
ne:

0,18 x (P, ,+P,)
k x+/H

Mnowaab oTBEPCTMA S, B M2 (33 BbIMETOM MNJIOLL3AN PELIETOK)
[ANA BbIX04a BO34yXa paccunTbiBaeTcA no popmyne:

S=11-S

Pa3mepbl 0TBEpPCTU, paccumTaHHble No popmynam, byayT Kop-
PeKTHbl Npu cpefHer Temnepatype so3gyxa 20 °C n BbicoTe
Haf ypoBHeM mMopA Ao 1000 m.

ECNM HEeBO3MOMHO obecneyntb Tpebyemyio MoLLaab OTBEep-
CTUIA ONA BEHTUAALMIA, TO HEOBXOAUMO NPeayCMOTPETb MPUHY-
AVTENbHYI0 BEHTUNALMIO MOMELLLeHUA.

Tpebyemasa Npon3BoANTENbHOCTb BEHTUAALIMOHHON CUCTEMBI
B M3/MUH:

V=45x (PI-(.B. + Pxx)



DKcnayaTayumAa TpaHcpopmMaTopa
B YC/I0BUAX Neperpy3okK

Pabounin pecypc cyxmx TpaHcHOPMATOpPOB COCTaBNAET TpUA-
LaTb NeT n 6onee, HO TOYHbIM CPOK AOCTATOYHO C/IOXKHO onpe-
AeNnNTb, TaK KaK OH 3aBUCUT OT yCl'IOBI/II7I 3KCnnyaTauun.

CpOK 3KCNyaTaummn 3aBUCKT OT Neperpy3ok, KOTopbIM noasep-
raeTcA Cyxowm TPaHCPOPMATOP Ha MPOTAKEHUN BCEro nepnoaa
paboTbl. MNeperpy3ku, Kak NpaBuno, CO3A3KT HarpeB 06MOTOK,
YTO OKa3blBaeT HebNaronpuATHOe TensioBoe BO3QENCTBUE HA
M30M1ALNI0 U NPUBOAUT K €€ TEPMUYECKOMY U3HOCY.

TpaHcdopmaTop MoreT paboTaTb MpU HAMUUN HEKOTOPbIX
neperpysoK, He BAWAIOLMX HA CPOKM 3KCnayaTauun. 3To BO3-
MOXHO MNpU YCNOBUKN, YTO OBbIYHAA HArpy3Ka MeHblUe HOMMU-
HanbHoON. JonNyCcTUMble Neperpy3kn OrpaHNYeHbl N0 BPEMEHW.
MpoaoNHKNTENBHOCTb Neperpy3kn TPaHCPOpPMATopa 33aBUCUT
OT NEPBOHAYaNIbHON HArpy3KK, NpeaLUecTBYIOLLEN persnmy ne-
perpy3Kn 1 oT CpeHero NoKa3aTenA OKpyHaloLLlen cpefbl Oa.

TpaHcdopmMaTopbl NPOM3BOAATCA C PACHETOM HA PYHKLUMOHMPO-
BaHWe B YCNOBUAX HOMUHANBHOW MOLLHOCTM NMPU HOMWUHANbHOMN
TemMnepaType OKPYHaloLLen cpebl B COOTBETCTBMM CO CTaHAAP-
Tamn M3K 60726:

e MaKcuMasnbHaA TeMmneparypa 40 °C;
e cpeaHecyTo4dHaA TemnepaTtypa 30 °C;
e CpeaHAA TemMnepaTypa B TeyeHue roga 20 °C.

ECNN He yKa3aHO MHaye, UCXOL4HON TeMnepaTypon cuuTaeTca
cpegHerogosan Temnepatypa 20 °C.

Ba3osble rpaduKmn Neperpy3ok NOCTPOEHbLI U3 Pac4éTa cpeHe-
rogoson Temnepatypbl 20 °C. 3TOT KIMMATUYECKNIA PEHKNM OX-
BaTblBaeT 60MbLUYI0 YaCTb YC0BUIA PabOThbl U KAMMATUYECKUX
pernoHos.

OnAa y4éta cneumduKn yCNoBUIA IKCNNYATALNN TaKHKE MOMHO
PYKOBOLACTBOBATLCA rpadmKkaMm co cpegHer TemnepaTypon B
TeveHune roga 10 °C nam 30 °C (Npu ycnosum Bbibopa MX B Ka-
YeCTBE OCHOBHbIX Ha MO/THOE KOAMYECTBO NeT).
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(padunK 3aBUCUMOCTN AONYCTUMON
Harpy3KM oT TeMNepaTypbl
OKpYHatoLLen cpeabl

TpaHchopmaTopbl CBI/1 MoryT anutenbHoe BpEMA 3KCNyaTu-
pPOBAaTbCA B HOMUHAMIbHOM peXu1Me, HE33aBMCMMO OT NPOAO0N-
HUTENbHOCTN NpeALlecTBYIOLLEeN Harpy3Kkn Npu TemnepaType
OKpyrKatoLen cpeapl Ao +40 °C.

MpaduK NpegHasHayveH ANA YTOYHEHUA 4ONYCTUMON ANnTeNb-
HOW Harpy3KM Ha TPAHCPOPMATOP NPU PasNNYHbIX TeMMNEpaTy-
pax OKpyHatoLen cpeabl.

TaKknMm 06pa3om, fare ecnn TeMnepaTypa OKpyHatoLLen cpe-
Obl NpeBbILIaeT pernaMmeHTUPoBaHHbIE 3Ha4YeHuA (Hanpumep,
+60 °C), B TaKME MOMEHTbI NCMO/1b30BaHNe TPaHCHOPMATOPa
BO3MOMHO Ha Harpy3Kax He NPeBbILIAIOLLMX NPUBEAEHHbIX
Ha rpaduKe. 3To AENCTBUTENBHO U A4NA PaboTbl NPU HNU3KNX
TemMnepaTypax.

Meperpy304Hble CNOCOBHOCTV TPaHCHOPMATOPA B paMKax

BbI6PAHHOMo TEMNEpPaTypPHOro PeXNMa onpeaenarnTca no
rpadunKam neperpysok.
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TemMnepaTypa, oKpyatoLLen cpeasbl, °C

Mo 3ToMy rpaduKy MOKHO 0603HAYNUTL AONYCTUMYIO ANUTeNb-
HYI0 HArpy3Ky, NPUBA3AHHYIO K TEKYLLIE TEMMNEPATYPe OKpYyHKa-
oLen cpeapbl.



CB:A

AOOMNO/THUTEJIbHbIE ®AKTOPDI
SKCNNYATAUNUN TPAHCOOPMATOPA

KpuBble gonyCcTUMbIX Neperpy3oK
cyxux TpaHchopmaTopoB

Ha rpadukax n3o6parKeHbl KpuBble 33BUCUMOCTU NeperpysKu
TPaHCHOPMATOpa OT BO3MOMHOro BpeMeHW paboTbl B 334aH-
HOM pesuMe.

CpeaHerofoBoli TeMnepaTypHbI peuM (M COOTBETCTBYOLLMNE
rpaduKM neperpysok) Bbl6MpaeTcA ANA YCTaHaBINBAEMOro
TpaHChOpPMATopa Ha BeCb Nepuod 3KCNyaTaunum He3aBUCUMO
OT BPEMEHW rofa 1 TERYLLIMX 3HaYEeHW TeMnepaTyp. ITo No3Bo-
NAeT NN3HMPOBAaTb M HOPMUPOBATL Neperpyskn 6e3 Heobxoau-
MOCTM 40OMNONHUTENBbHBIX KOPPEKTUPOBOK.

BennumMHy 1M Npoao/IUTENbHOCTE Meperpy3kn Heobxoanmo
onpefenAaTb UCX04A U3 NpeLlecTBYIOLLEN Harpy3KkW, cpeaHe-
ro40BOIN TEMMNEPATYPbI OKPYHKatoLLen cpeabl No NpuBeAeHHbIM
HU¥e rpaduKam.

paduKM NOANUCaHBI 3HAYEHNAMMN Neperpy3Ku, NPeBbILLAIOLLIN-
MU HOMWHAnNbHYI0 HArpy3Ky Ha yKa3aHHoe 3HayeHue. Hanpwu-
Mep,- 3TO Harpy3Ka 160% (HoMuHanbHaA Harpyska 100%
+ neperpy3ka 60%).

Kak nonb3oBaTbCA rpaduKkamMm

1) OnpegenseM rpaduK UCXOAA U3 KAMMATUYECKMX YCI0BUiA
3KCNNYaTaummn Ha BeCb Nepuo UCnob30BaHWA 060pya0BaHNA;

2) 0TMEYaeM Ha BEPTUKAaNbHON OCY Harpy3Ky A0 MOMEHTa ne-
perpy3kn (NpeaLwecTByioLLaA HArpy3Ka TpaHchopmaTopa);

3) Be4émM no ropmsoHTanu BMNpaBo A0 NepecevyeHns C KPUBOHA,
COOTBeTCTBYIOLLEN TpebyeMOoMy 3HaYeHuIo neperpy3ku (nepe-
rPy3Ka CBEpPX HOMWHAMA YKa3aHa B KBa4PaTHOM BbIHOCKE);

4) OT TOYKM NepeceveHns OTKNaAbIBaeM 3Ha4YeHVe 4oNyCTUMON
NPOAOTIHUTENIBHOCTY Neperpy3Kn BePTUKANbHO BHU3 HA IMHUIO
AONYCTUMOro BpeMeHU neperpysKin.

KoMnaHuA Bcerga otaaBana NpUOpUTET HAL4EMHOCTU TPaHC-
$opMaToOpOB € YH4ETOM PA3NNYHbBIX YCNOBUIM 3KCNIyaTaumMm Ha
MPOTAMEHUN HU3HEHHOMO LIMKN3 060pyA0BaHMA. ITO TaKM*Ke OT-
paraeTcA B Neperpy304HbIX CMNOCOBHOCTAX, KOTOPbIE BbIrOAHO
OTAN4aT TpaHcPopmaTopbl CBIJ1 0T 60NbLUMHCTBA aflbTepHa-
TUBHbIX BApU3HTOB.

KpwvBble neperpy3ok TpaHcpopmaTopa (06LLenpuHATOe ncnonHeHue), ©a=20 °C

(Temnepatypa: 40 °C - MakcuManbHasn; 30 °C - cpegHecyTo4HanA; 20 °C - cpegHeroaoBan)
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Mpumep:

Ha4vanbHasA Harpyska 70 %.
BO3MOMHOCTb Meperpysku cBbiLle
HOMWHaNa Ha:

+40 % B Te4YeHne 65-70 MUHYT;
+30 % B Te4YeHne 90-95 MUHYT;
+20 % B Te4YeHne 120-125 MUHYT.

MpeaLwecTBytoLLLaA Harpy3ka TpaHchopmaTopa,
% OT HOMWHANbHOM

0 20 40 60 80 100 120 140 160

,D,OI‘IyCTVIMaF! npoao/IKUTENBHOCTDb Neperpy3kn B MUHYTaxX



MpepaLecTByoLLaA Harpy3Ka TpaHchopmaTopa,
% OT HOMWHAaNbHOM
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HKpuBble neperpy3ok TpaHcpopmaTopa, ©a=10 °C

(Temnepatypa: 30 °C - MmakcumanbHas; 20 °C - cpegHecyTodHan; 10 °C - cpegHerogoBan)
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MNpumep:

Ha4yanbHaA HarpysKa 60 %.
B0O3MOMHOCTb NeperpysKu cebiLLe
HOMWHANa Ha:

+40 % B Te4yeHue 85-90 MUHYT;
+30 % B Te4yeHne 115-120 MUHyT;
+20% B Te4yeHue 140-145 MUHyT.

,El,onycmmaﬂ NpoAOIKUTENBHOCTD Neperpyskn B MUHYTaxX

HKpuBble neperpy3ok TpaHcdopmaTopa, ©a = 30 °C
(Temnepatypa: 50 °C - MakcumanbHas; 40 °C - cpegHecyTo4vHan; 30 °C - cpegHeroaoBas)
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Mpumep:

Ha4yanbHaA HarpyskKa 80 %.
BO3MOMHOCTb MeperpysKku cebille
HOMMWHanNa Ha:

+40 % B Te4eHne 40-45 MUHYT;
+30 % B Te4eHne 60-65 MUHYT;
+20 % B TeveHne 80-85 MUHYT.

MpeaLwecTsytoLLaA Harpy3Ka TpaHchopMaTopa,
% OT HOMWHAaNbHOM

,ElOI'IyCTVIMaH npoao/TKUTENBHOCTb Neperpy3kn B MUHYTaX

Cnctema AONOMHUTENbHONO OXNaxaeHuA TpchcbopMaTopa

OnAa yBenuueHnA neperpy30yHbIX XapaKTepUCTUK TpaHcdop-
MaTopa NpPUMEHAETCA AOMNONHUTEeNbHAA BeHTUNAUMA. Micnonb-
30BaHWe OOMONHUTENbHOM BEHTUNALUN NO3BONAET YBENNYUTb
neperpy304Hble XapaKTEPUCTUKN TPaHCHOPMATOPa B CpefHEM
no 40%.

Mpw ycTaHoBKe TpaHCchopMaTopa B OrpPaHUYEHHOM MPOCTPaH-
CTBe, He obecneymnBaloLLiEM HEODBXOAMMBIN YPOBEHb BEHTUNA-
UuKN, @ TaKHe B YC/I0BUAX TEMMEPATYP OKPYHaloLLen cpefbl
6113KMX K NpegensbHo gonyctuMbiM (+40 °C), onAa oxnamageHua
TpaHCchOpMaTopa PEeKOMEHAYETCA WCMO/b30BaTb AOMOMHU-
TeNbHYI0 BEHTUNALMIO.

HekoTopble cneumnanbHble Tunbl TpaHcpopmaTopos CBIJI
BK/IIOYAIOT NPeAyCTaHOBMIEHHYIO CUCTEMY NPUHYAUTENBHON
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BEHTUNALMM AN o6ecneyeHns HOPMUPOBAHHbBIX PEMMMOB
paboTbl. B 60MbLUMHCTBE C/ly4aeB NPUHYAUTENIbHOE OXMamae-
HVe He TpebyeTcsA, OOHAKO ANA MOBbILEHUA Meperpy304HO
CMOCOBHOCTM U KOMMEHCaLMW OrpaHUYeHUi A MecTa YCTaHOBKU
MOryT 6bITb YCTAHOB/IEHA A0MOMHUTEIbHAA BEHTUAALMWA MO 3a-
Npocy 3aKa3uyumKa.

YrpasneHne BEHTUNATOPAMU [OMNONMHUTENIbHOMO OXNarAeHWUA
OCyLLeCTBMAETCA B COOTBETCTBMM C SIONMKON HI0K3 KOHTPONA
TemnepaTyp (BKT), KOTOPLIN yHe COAePMUT COOTBETCTBYIOLLNE
HaCTPOMKM.
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OHEPTOOO®EKTNBHOCTDb

TPAHCOOPMATOPOB

Mpv npnobpeTeHun TpaHCHOPMATOPa, KamablA KNNEHT B nep-
BYlO ovepefb 06palLaeT BHUMAHWE Ha COOTBETCTBUE TEXHU-
YeCKMX napameTpoB, obecneymsaroLMX paboTOCNOCOBHOCTb
060pya0BaHNA B 3HEProcucTemMe, 33AB/IEHHBIM TPeboBaHMAM.
K Taknm napameTpam OTHOCATCA: HOMWHANbHAA MOLLHOCTb, Ha-
NPAXEHNA NEPBUYHOM N BTOPUYHOM 0BMOTOK, CXEMA U rpynna
coeVHEHMA OOMOTOK, HAaMpAMKEeHWe KOPOTKOro 3aMblKaHuA,
TUN N34eNNA U reOMETPUYECKOE COOTBETCTBME MPOEKTY.

[nsa Hanbonee NOMHON XapaKTEPUCTUKN 060pYA0BaHNA TaKHKe
cnefyeT yuMTbIBaTb €ro 3KCM/yaTalUMOHHbIE XapaKTepUCTUKM
N BO3MOMHbIE 33TpaTbl, BO3HUKAIOLLIME HA NPOTAXKEHUN BCEro
HU3HEHHOro UMKNa n3genus.

Ha pononHuTenbHble 3aTpaTbl B Mpouecce 3KCnayatauum B
6onbLueli CTeNneHn OKa3blBaOT BAMAHWE NOTepU B TpaHCpopma-
TOpe, KOTOpble CKNaAbIBaATCA U3 NOTepb X0N0CToro xoaa (Pxx)
1 NOTEPb KOPOTKOrO 3aMblKaHWA (PK3).

MoTepyn X0NOCTOro Xxoa BO3HUKAOT B MarHUTONPOBOAE TPaHC-
¢dopmaTopa B pesynbTaTe MPOLECCOB 31EKTPOMArHUTHON WH-
aykumun. MNpu nofaye HanpAMeHWA Ha MepBUYHbIe 06MOTKM,
NMPOUCXOANT HAChILLEHWEe MarHUTONPOBOAA U ero nepeMarHu-
UMBaHWE C ABYKPATHOM YacToTon ceTu. MoTepu X0NoCToro xoaa
He 3aBWCAT OH Harpy3KW Ha BTOPUYHON CTOPOHE (CTOpOHE Mo-
TpebuTens), T.e. UMEIOT NMOCTOAHHbIN XapaKTep.

W =P, R, T,- n-33TpaTbl HA NOTEPU XONOCTOro xoAa B
TpaHchopmaTope 3a rof C y4eToOM CTOMMOCTU

3n.3Heprum (py6.), rae

P - nomepu xos10cmozo xoda mpaHcpopmamopa (Bm);

R, - ydenbHaA cmMouMoCcMb 3/1eKMpo3Hepauu 8 200 (py6./KBT*4);

T, - Bpema pabombl mpaHcopMamopa 6 209, 365 dHel x 24 Haca = 8760 4acos (4);

N - KOUYeCMB0 MPAHCHOPMAMOPOB.

B 06LeM cnyyae, K NOTEPAM KOPOTKOr0O 3aMbIKaHWA OTHOCAT
noTepu, BO3HMKAIOLLME B NPOBOAHUKE 06MOTOK U OLLMHOBKE 33
CYET NPOTEKAHMA MO HWUM TOKAa Harpy3Ku. YpoBeHb NoTepb Mo-
MeT BapbMpOBaTbCA B 3aBUCMMOCTM OT TeKyLLie TOKOBOW Ha-
rpy3Ku. T.e. NOTEPU KOPOTKOro 3aMblKaHMA HOCAT NePeMEHHbI
XapaKTep.

W_=P,_-K?-R,-T,-n-33aTpaTbl Ha NOTEPU KOPOTKOrO 33MbIKa-
HWA B TpaHchopmaTope 3a rof € y4eTOM CTOUMOCTU
3n.3Heprum (py6.), rae

P, . - nomepu KOPOMK020 3aMbIKaHUA MpaHcpopmamopa (Bm);

K - ko3¢ puyueHm 3a2py3Ku mpaHcpopmamopa;

R, - ydenbHaA cmMouMoCcMb 3/1eKMpo3Hepauu 8 200 (py6./KBT*4);

T, - Bpema pabombl mpaHcopMamopa 6 209, 365 dHel x 24 Haca = 8760 4acos (4);

N - KOAIUYeCMB0 MPAHCHOPMAMOpPOB.
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HoMWHanbHble napamMeTpbl MOTepb 33KN34blBAOTCA 3aBO-
AOM-Un3rotTosuTenemM npn NpoekTMpoBaHUn TpchcbopMaTopos
ncxoaAa U3 COOTHoWeHnA: LIEHB-BHE‘DFOB(I)(DEKTMBHOCTb-Ha,CI,éH-(-
HOCTb.

fpynna CB3J1 npeanaraeT HECKONbKO BApUaHTOB pacnpegenu-
Te/NIbHbIX TPaHCHOPMATOPOB MO YPOBHIO MOTEPb: OT 3HEpro3¢-
dekTmBHbIX (Knacc A) go TpaHcdopMaTopoB €O CTaHAAPTHbIMMA
notepAmun (Knacc C). Bce TpaHcdopmaTopbl CBIJ1, He3aBMCMMO
OT KaTeropuu 3Hepro3dPeKTMBHOCTN 06N34310T CTabUNbHO Bbl-
COKMMW NapaMeTpaMy HaAEKHOCTN U Neperpy304HON Cnocob-
HOCTbIO.

3aKa34unKn npu Bbibope TpaHchoOpMaTopa NMPUHUMAIOT peLue-
HMe, KaKylo MHBECTULMOHHYI0O MOAefb UCMOoMb30BaTb. JKOHO-
MUTb Ha 3a@KYMOYHOM CTOMMOCTM, HO MOTOM MMeTb 64blune
3aTpaTbl Ha NoTepAx, NM6o NpuobpeTaTtb 3HeprodpPeKkTUBHYIO
NPOAYKUMIO M 3KCNYaTUPOBaTb € Y4ETOM MaKCUMAasbHON Bbl-
rogbl B Nepuog 3Kcnayataumn.

[nA TpaHchopMaTopoB €O CTaHAAPTHbIMK noTepamMm (Knacc C)
NPUMeHeHbl YHUOUUMPOBAHHbIE KOHCTPYKTMBHbIE PeLleHuA,
yA0BNeTBOpAOLWMNe 33anNpocaM HONbLIMHCTBA KAWEHTOB, YTO
Nno3BoNAET MNOAyYMTb 3PPEKT [OMOMHUTENbHOr0 CHUMEHUA
CTOMMOCTW MO CPaBHeHWo C 6onee MHANBUAYANM3NPOBAHHOWM
NUHelKol TpaHcpopmaTopoB Knacca A.

HOHCTPYKTUBHbIE  peLleHnA fIMHeeKk pacnpegenuTesibHbIX
TpaHchopmMaTopoB
MNapameTpbl Knacc C Knacc A
YpoBeHb noTepb CTaHaapTHbIe MoHWHKeHHble
CTeneHb 3aWuTbl IPOO, IP31 IPOO - IP54
Hanwnune 6noka
KOHTpOnA onuymnA BxoanT B
Temnepatyp KOMMNNEKTaLMIo
MNpeactaBsneHHble B
WcnonHeHna MpeacTaBneHHble B KaTtasnore, a Take
BBOAOB KaTanore NO MHAVBUAYANbHbIX

3anpocam



YT106bl ONpeaennTb, KAaKOM pacnpeaenuTenbHbIi TpaHchopma-
TOp Hambonee NOAXOAUT NO KOHPUrypaumm B BaLLEM KOHKpeT-
HOM C/ly4ae, Mbl peKOMEeHAYeM 3anoNHUTb ONPOCHbIN AUCT (OJ1)
MNCXO4A U3 U3BECTHbIX TpeboBaHU K 060pya0BaHMIO, PYKOBOA-
CTBYACH TabNMUaMM TEXHUYECKMX NapaMeTpoB, MpUBELEHHDBIX B
OaHHOM KaTanore n anA TpaHcdopmaTopos Knacca A ykasaTb
ypOBeHb NoTepb B cooTBeTCTBYOWMX rpadax OJ1. Mo pe3ynbTa-
TaM NPopaboTKM 3aNpoca 1 yTouHeHUA TpeboBaHnin K 06opyao-
BaHWIO MOMKHO PeLUnTb 0 NPeAnoYTEHNN KOHKPETHOrO NCMOJHe-
HUA TpaHcpopmaTopa.

Bonee peTanu3MpoBaHHble TeXHUYECKMe MnapameTpbl TPaHC-
($OpPMaTOPOB MOMKHO MNOCMOTPETb, HAUYMHAsA CO CTP. 32 A3HHOMo
KaTanora.

MeHegepbl CB3J1 roToBbl OKa3aTb rPaMOTHYI0 KOHCY/bTaLMio
Mo BOMpOCaM, KacaeMbIM 3HEPro3pPEKTUBHOCTH, SKCNIyaTaLm-
OHHbIX XapPaKTEPUCTUK N KOHPUIrypaummn o60pyaoBaHuA.

C Yy4éTOM MOCTOAHHOrO MOBbILLEHUA Tapuda Ha 3MeKTpo-
3HEpru CyMMapHble 3aTpaTbl Ha NOTEPU MOrYT B HECKOSIbKO
pa3 npeBbIlaTb CTOMMOCTb TpaHcdopmaTopa. Ecnm ceivac
BOMPOC 3Hepro3h¢GeKTUBHOCTY He ABNAETCA peLuanLlium Ans
HEeKOTOpbIX NoTpebuTenelt, Yepe3 HeCKObKO NeT OTHOLLEHUE K
CHWKEHMIO 33TPaT 3@ CYET SKOHOMUM HA NOTEPAX MOMHET Nome-
HATbCA, KaK Ha YPOBHE rocyapcTBa, 0TPac/u, TaK U Ha YPOBHE

CymmapHsle puHaHcosble 3ampamsi Ha nomepu XX u K3

Ha npumepe mpaHcpopmamopa 1600 kKBA 8 meyeHue 8ce2o

sucnnjatouns, | oo par e novepn

1 444 852

2 920 844

3 1430 155
4 1975118
5 2 558 228
10 6 146 276
15 11178 698
20 18 236 930
25 28 136 465
30 42 021 077
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oTaenbHO B3ATOro npeanpuaTtuA. NpoBegeHe COOTBETCTBYIO-
LUMX PacyéToB NO3BONUT 60Mee TOYHO CHOPMYINMPOBATL NOSMU-
TURY NPeANpUATAA MO CHUMEHWIO 3aTPaT 3a CYET 3Heprodddek-
TUBHOCTW NPUMEHAEMOro 060pyL0BaHMA.

[na cnpasBkn. 3ampamebl 1 KBm nomepb npu mapugHol cmou-
MOCMU 371eKmpo3Hepauu 3 pybna 3a 1 KBT*4Y u exe200HO20 no-
BblWeEHUA Mapuga Ha 7% 6ydem cocmassiamb: 8 Nepsbll 200
- 28 120 pybnel, Yyepe3 3 200a - 90 402 pybnA, yepe3 5 nem -
161 708 pybned; 4epe3 10 nem - 388 513 pybned, yepes 30 iem
- 2 656 200 pybnel. YMHOMeHuUe 3Ha4eHUU HA NOSIHOE KosuYe-
€mMBo KBm*yYy no3801UM NOKA3AMb peasibHbIU YposeHb 3ampam.

Hanpumep, nonHaA KanutanmM3auuA notepb TpaHcpopmaTopa
MOLLHOCTbIO0 1600 KBA npu Tex e BBOAHbIX 4aHHbIX MOXET CO-
CTaBnATb 42 MNH. pybnet K MOMEHTY OKOHYaHUA CPOKA CITyH-
6bl, YTO CYLLIECTBEHHO NPEBbILIAET ero 3aKynoYHy CTOMMOCTb.

JKOHOMUA Ha MOTepAX NpWU Bbi6ope 3Hepro3pdeKTUBHOro
TpaHcdopmaTopa Knacca A MoXeT gocTurate 3,9 MAH. py6neii
(CcM. Tabnuuy HuKe)

Bonee nogpobHyio MHbOPMaLMI0 Mo 3Hepro3pPeKTUBHOCTU
TPaHCPOPMATOPOB MOMKHO YTOYHUTL Y NpeacTaBUTeNen 33BO-
Aa-u3rotoButens, NM60 Ha caliTe.

CPOKa sKCcnayamauuu

3aTpaTbl Ha noTepu JKOHOMMA Ha noTepAx,

TpaHcdopmaTopa Knacca C py6.

486 469 41 617

1 006 991 86 147

1 563 949 133794
2 159 895 184 777
2 797 557 239329
6721275 574 999

12 224 492 1 045 794

19943 039 1706 109

30768 701 2632 236

45 952 252 3931175
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CYXNE CNNOBblE TPAHCO®OPMATOPHI

rpynna CB3J1 npon3BoanT cyxme CunoBble TPaHCHOPMATOPbI B LLIMPOKOM AMana3oHe TEXHNYECKUX NapaMeTpoB, YTo
No3BONAET 3aKPbIBaTb NPAKTUYECKN BCe NOTPe6HOCTU B 060pyaA0BaHMM A3HHOMroO TUNa.

TexHU4ecKue NapameTpbl CYXUX CUNOBbIX TPAHCHOPMATOPOB C NUTOI U3onALUEN.

N

Tun TpaHcdopmaTopa MoHuKaloLme, NoBbILaoLme, cornacyLime
TunoBaA MOLLHOCTb, KBA 16-25000
HomMuHanbHoe Bbiclwee HanparKeHne (06MoTka BH), kB 3,15; 6; 6,3; 10; 10,5 13,8; 15,75; 20; 35

PerynupoBaHue BbICOKOro HanpaeHuA (Bng nepernoveHuns,

+ (/8 + (o}
[OVanas3oH W YMCIo CTyNeHen perynnpoBaHua) NIk 2ol [Pl ces 2

HomMuHanbHoe Hu3wee HanparkeHne (0bMoTka HH), KB 0,23; 04; 069; 6, 63; 10; 10,5
YacToTa, Ny, 50; 60

CxeMa v rpynna coeuHeHna 06MOTOK D/YH-11 Y/YH -0
Knacc HarpesocTonkocTy (no MOCT P 52719-2007) F

Knumatuyeckoe ncnonHeHue (no MOCT 15150-69) noboe

CteneHb 3aWnThl (Mo MOCT 14254-96) IPOO - IP54
CeCMNYHOCTb ParioHa YCTAHOBKK MO WKane MSK-64 [o 9 6annos

[@paHTWIHbIV CPOK 3KCMnyaTauum 3 roga v bonee

CpOK CnyHbbl 30 net n bonee

Tc CunoBoi pacnpegenuTtenbHbii TpaHcpopmaTtop TC(1), TC3(J1) (16-3200 KBA)

Hanbonee BocTpeb6oBaHHAA rpynna Cyxux CUIOBbIX
TpaHcdopmaTopoB. Mcnonb3yloTcA B pacnpegenutenb-
HbIX CETAX W MOHUMKAIOLLMX NOACTAHUMAX. 3@ CYET OTCYT-
CTBMA B KOHCTPYKUMW MATEpWanos, MOAAEPHUBAIOLLMX
ropeHve, peKOMEeHAYITCA K YCTaHOBKE Ha 06bEKTaX, pac-
NONOMEHHbIX B6M3M CKONNeHWsA Ntogeit. Takke ycTaHoB-
Ka Cyxux TPaHCHOPMATOPOB NpeanoyTUTeIbHa Ha No-
LL3AKAX, YOAANEHHBIX OT CYMHO aBapUAHOMO 1 MOMKAPHOro
pearnpoBaHus.

TpaHchopmaTopbl A4nA pacnpeaenuTeNibHbIX ceTein ume-
0T MMBKYI0 KOMMAEKTaLUMio U MOryT 6biTb BbIMO/IHEHbI C
Pa3MYHbIMU KOHUIrypaLMAMY BBOOOB.

BoNbLLON NPAKTUYECKNA OMbIT NPON3BOACTBA, LUNPOKUIA
aCCOPTUMEHT rOTOBbIX peLleHui, MOKUI NoAX0A K KOM-
nnexkTaumm OaET BO3MOMHOCTb MPUMEHATb TpaHcdop-
MaTopbl CB3J1 Ha aHeproobbEKTax NPaKkTUYECKM BO BCEX
cbepax 3KOHOMUYECKOM AeATeNbHOCTW.

Cunosble pacnpegenutenibHble TpaHCPopMaTopbl OTAU-
YaKTCA MO YPOBHIO NOTEPb, B 3@BUCMMOCTU OT TpeboBa-
HUM K 3HeproadPeKTUBHOCTN.
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Cunosoi TpaHcopmaTop 6onbLuoii mowHocTu (4000-25000 KBA)

Cunosble TpaHchopmMaTopbl MoOWHOCTbIO 6onee 4000
KBA V3roTaBiMBAaIOTCA C YY4ETOM NPOABAAIOLLMXCA OCO-
6eHHoCcTen 601bLUMX TPAHCPOPMATOPOB: YBENNHYMBAOTCA
TOKW, KNAcCbl HANpAMeEeHWI, Tennosble notepu, Tpebosa-
HWA K MEXaHWYECKOM NpOoYHOCTU n3genvia. Mpynna CB3/1
NPOEKTMPYeT 1 Npon3soanT TpaHchopmMaTopbl 60/bLLION
MOLLHOCTM C Y4ETOM BCEeX nepeyncneHHbix ¢$aKTopos.
Mpon3BoACTBEHHblIE MOLLHOCTM MO3BOAAKT NPOU3BO-
OnTb cyxme TpaHCHOPMATOPbl HOMUHANBHOM MOLLIHOCTbIO
00 25 000 KBA Ha Knacc HanpAaxeHua o 35 KB. [JaHHaA
rpynna cyxmx cMnoBblX TpaHcPopmaTopoB cnocobHa 3a-
MEHUTb MacnAHble Ha 06beKTax 3HepreTukn. Hanbonee
BOCTpeb0BaHHbIM ABAAIOTCA TPAHCHOPMATOPDI B 3aLLMUT-
HOM KOMyXe ANA YCTAHOBKM Ha OTKPbITOM BO3gyxe. Bce
TpaHchOpMaTOPbl 60/IbLION MOLLHOCTM NPOEKTUPYIOTCA C
YYETOM MHAMBULYANbHBIX TPEHOBAHMI 3aKa3unKa.

TpaHcpopMaTop ANA CO6CTBEHHbIX HYXKA
31eKTPOCTaHL A U ApYyrux o6 bexkTos

TCC

TpaHcdopmaTopbl ANA COBCTBEHHbLIX HYXKA 3NEKTPOCTaH-
UM MoryT 6biTb W3roTOBMEHbI H3 MEpPBMYHOE HanpsA-
»eHue oT 6 go 35 KB. JononHutenbHas 0CO6EeHHOCTb,
KOTOPaA yuNTbIBAETCA MNPU NPOEKTUPOBaHMK TpaHcdop-
MaTOPOB COBCTBEHHbIX HYH A — NOBbILLEHHAA CTOMKOCTb K
TOKaM KOPOTKOro 3aMblKaHUA.
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CB:A

CYXNE CNNOBblE TPAHCO®OPMATOPHI

TCK CunoBsoii TpaHcpopmMaTop ANA YCTAHOBKU
B A4YeiiKn TCK (25-63 KBA)

TpaHcdopmaTopbl TCK ncnonb3yoTcA An1A NMTaHWA LWKa-
¢doB KPY Knaccom HanpameHnAa 6 n 10 kB. CnpoeKTu-
pPOBaHbl B UCMOMHEHUN C NNTOWN n30nAaumMen 06MOTOK n
BbI4EPHMNBAIOT NMUKOBYIO MOLLHOCTb Harpy3ku B 145 KBA
npn 6pocKe TOKa. KOMNAaKTHble pa3mepbl MO3BONAIOT
BCTpouTb TpaHchopmaTtopbl TCK-CB3J1 B 601bLUMHCTBO
TMMNOB NPON3BOAUMbBIX AYEEK U NCNONb3YIOTCA, B TOM YNC-
ne, npy KoMmnnexktauum KPY-CB3I/1.

TexHn4ecKkne napameTpbl TpaHcPopMaTopoB TCHK MOMKHO
NOCMOTPETb B KaTanore Ha cTp. 39.

Cnocob yctaHoBKM TpaHcpopmaTopa TCK-CB3J1 B cnnosyio AYENKY
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CunoBoi TpaHcPOpMaTOp CeCMOCTONKUIA U
BM6pPO-MeXaHOYyCTONYMUBBIN

Ona cny4yaes, korga obopynoBaHue bygeT paboTtaTh B pan-
OHAaX C MOBbLILEHHON CENCMNYECKOWN aKTUBHOCTBIO, TMHO B
YCI0BUAX C NOBbILEHHBIMW TPE60OBaHMAMUN K BUOPALIMOH-
HbIM N MexaHW4YeCKUM Harpy3kam [pynna CB3J1 npeana-
raeT CrneymnasnbHble peLleHus, obecneynBatoLLme 4ononHN-
TeNbHYI0 BMHPONPOYHOCTb.

TpaHchopmaTopbl U3roTaBAMBAIOTCA B CMeUnanbHOM 33-
LMTHOM WUCMONHEHWUW, CNOCOBHOM BblAEPHUBATL CENCMU-
YeCKne TONYKM MHTEHCMBHOCTbIO A0 9 6annoB Mo LWwkKane
MSK-64. CooTBeTCTBME NOATBEPHOAETCA CNeunanmsnpo-
BaHHbIMW UCMbITAHMAMW, NPOBEAEHHbIMU B [OCYAapCTBEH-
HOM paKkeTHoM LeHTpe (MPL) nm. Makeesa (r. Mnaco).

TpaHcdopMaTopbl AnA paboTbl B cucteme
BETPO3NEKTPOCTaHUMA

[NA Hy*A aNbTePHATUBHOM 3HEpPreTUKM KOMMNaHUA pa3pa-
6aTbiBaeT TPaHCHOPMATOPbI, YYUTLIBAKOLLIME OCO6EHHOCTU
pa3MeLLeHnA 3Heproo6beKTa, a TaKMe crneunanbHble Tpe-
60BaHMA B YACTN HArpy3KM N YCIOBMIA SKCNyaTaumnu.

fpynna CB3J1 npegnaraeTt Kak cunosble, Tak 1 npeobpa-

30BaTesfibHble TPAHCHOPMATOPbI ANA BETPO- U CONHEYHOM
reHepaummn.
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CYXNE CN/10BblE TPAHCOOPMATOPDI

Cunosow TpaHcdopmaTop c PMH

B cny4yanx, Korga Tpebyetca 6onee rnyb6oKkoe 1 Yactoe pe- : | . o w

ryn1MpoBaHMe HaMNpAKeHUA, MPUMEHAIOTCA pelleHna 6e3 oT-
KNtoYeHnAa TpaHcpopMaTopa OT Harpysku. PerynvpoBaHue
noA Harpy3KoW MO3BONAET MPOM3BOAUTb HACTPOMKY MpakK-
TUYECKM cpasy, 6e3 HeobxoauMoCTK BbIBOAUTDb TpaHCPop-
MaTop M3 paboTbl, OTKNIOYATb NOTPEOBUTENA NN 334ENCTBO-
BaTb pe3epBHble MOLLHOCTW.

fpynna CB3J1 npoeKTupyeT 1 npon3soguT TpaHCPopmaTo-
pbl C YCTAHOB/IEHHbIM YCTPONCTBOM perynnpoBaHnA HanpA-
HeHua nod Harpyskon (PMH) no nHaMsmMayanbHbIM 3anpo-
CaM 33Ka34uKa.

Cunosoii TpaHcpopmaTop
C ucnonb3oBaHnemM amopdHoI cTanu

OTaenbHyio rpynny cnnoBbix TpaHCHOpMaToOpOB NpeLCTaB-
NAT MU3genna C UCNosb30BaHMeM aMmopdHOM cTanu AanAa
N3roTOB/IEHMA MArHUTHOrO cepaeyvHuKa. Takoe pelueHune
No3BO/IAET CHU3UTb NOTEPU XOI0CTOro xo4a B 4-5 pas no
CPaBHEHUIO C @HAN0raMu U3 X0N04HOKATAHON TEKCTYPUPO-
BAHHOWM 3/1EKTPOTEXHUYECKOWN CTaNW, YTO OCOBEHHO aKTy-
anbHO ANnA 0bopyaoBaHuA, 60MbLLYIO YacTb BpeMeHW pabo-
TaloLWero Ha Xo/1I0CTOM X0A4Y U K KOTOPOMY NMpeabAB/IATCA
ecTKue TpeboBaHMA NO TEN0BbIAEEHNIO.

fpynna CB3J1, no pe3synbtatam npoBeféHHbix HNOKP, a
TaKMKe MPaKTUYECKOro NMpPOM3BOACTBA TAKOr0 TUNAa u3ge-
NI NpeanaraeT cyxue TpaHc$hopMaTopbl C UCMOSIb30BaHMU-
eM aMop®dHOM CTanm Ha MoLLHOCTK Ao 1000 KBA.
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AONA NPOEKTNPOBLLUNKOB

Mpynna CB3J1 aKTMBHO COTPYAHNYAET C NPOEKTHBIMU OPraHM3auMAMM N 3aKa34MKaMM Ha BCeX CTaamAX peanusauunm
NMPOEKTOB: OT MOMEHTa NOArOTOBKM JOKYMEHTALUN MO NPOEKTHO-M3bICKaTeIbHBbIM paboTaM A0 3aMnycKa 060pyL40BaHMA
Ha obbeKTe.

MeHeqepbl KOMNaHWUN rOTOBbI OTBETUTbL Ha BOMPOCHI U NPeOCTaBUTb MPAMOTHYIO KOHCY/IbTaLMIO MO BbIGOpY U yCTa-
HoBKe o6opyaoBaHua CB3J1.

B KauyecTBe A0MOAHUTENbHBLIX MHCTPYMEHTOB /18 MPOEKTUPOBLLIMKOB KOMMAaHUA NpeanaraeT pasnyHble NPOeKTHbIe
mMofenn Ha camoe BocTpeboBaHHoe o6opygoBaHue B 2D 1 3D-dopmare.

Frd STOR0DE 1T IE }

T

FEE— ranmmesr |
= F| <mmeon [l |
L i r—r':_

Ha cnepylowmnx CTpaHMLAX KaTanora npeacTaB/eHbl TEXHUYECKMe NMapaMeTpbl CyXMX CMMIOBbLIX pacrpeaennTesbHbIX
TPpaHc$HOpPMaTOpPOB A/1A MPOEKTUPOBLLMKOB*.

[nA 3anpoca n yTOYHEHNA TEXHUYECKON N KOMMepYeCKon nHpopmaumm npegnaraemM 3ano/iHUTb NPUIAraeMblil K Ka-
Tanory onpocHbi nncT (O1), TMbo BOCnonb30BaTbCA yA0OHbIM OJ1 B 31EKTPOHHOM BUAE, KOTOPbIA MOMHO CKa4aTb Ha
cavite, MMHO 33aNpPOCUTL Y MEHEAHKEPOB KOMMAHUM.

* - BCe TeXHUYECKWNe NapameTpbl NpuBeAeHbl ANA CNPaBoK
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TexHu4YecKne xapaKTepuUCTUKK TpaHchopmaTopoB cepum TC(J1) Ha KNaccbl HanpAXeHuAa 6 1 10 KB

CreneHb 3awmTbl: |POO (6€3 3aLUMTHOro KOMyXa) HanpaeHue HH: 0,4 kB
WcnonHeHne BBOAOB: 6€3 A40MOMHUTENbHbIX LWWNH YpoBeHb notepb TpaHcpopmaTopa: 3HeproapderTuBHbLIN (Knacc A)
MouwHocTs TpaHcopmatopa | 16 | 25 | 40 [ 63 | 100 | 160 | 250 | 400
Napametp TexHU4YecKue napameTpbl
Pxx MoTepwn xonocToro xoaa BT 140 190 230 280 400 550 700 1000
Pk3,5  lNoTepu KOpOTKOro 3amblKaHuA npu 75 °C BT 400 470 660 1050 1350 2150 2700 3900
PK3:,5  [loTepy KOPOTKOro 3amblkanuA npu 115 °C BT 450 530 730 1150 1500 2400 3000 4350
Ixx TOK X0NOCTOro xo4a % 4,5 3 3 3,5 2,5 0,9 0,9 0,6
Uks HanpAeHne KopoTKOro 3amMblKaHNA % 4 4 4 4 4 4 4 4
LpA YpoBeHb 3BYKOBOro AaBneHna a6 (A) 44 44 46 48 50 52 52 52
Me MaTepuan 06MoTOK (AntoMUHWIA, Megpb) M/An M/An M/An M/An M/An An An An
fa6aputbl U Macca TpaHcdopmaTopa
L AnvHa MM 780 880 940 950 1050 1060 1140 1280
LLnpuHa MM 520 520 520 520 620 620 620 770
H BbicoTta MM 920 955 985 1075 1200 1300 1370 1500
M Macca TpaHchopmaTopa Kr 260 340 420 500 690 790 930 1500
B, B,
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[ononHutenbHble pa3mepbl TpaHcpopmaTopa (ANA cNpaBKK)

MowyHocT TpaHChopMaTopa | 16 [ 25 [ 40 | 63 [ 100 | 160 | 250 [ 400 |

Mapametp MpucoeguHutenbHblie pasmepbl BBogos BH n HH
H2 BbicoTa go sesoaga BH MM 580 605 620 710 790 840 900 1010
B2 OT ocu o seoaa BH MM 210 220 225 225 235 285 270 295
MO Pa3mep meray BBogamu ¢as3 MM 270 290 305 310 325 365 285 435
H3 BbicoTa go BBoga HH MM 800 825 855 930 1105 1155 1205 1330
B3 Ot ocun go BBoaa HH MM 200 205 210 205 215 225 240 255
B3H OT ocu oo HewTpanu HH MM 155 155 155 155 160 170 185 200
MapaMeTpbl NnpucoeaHUTENbHbBIX WKH (0TBog0B) HH
S TONLWWNHA WKHbI MM 5 5 5 5) 5 5 5 6
b1 Mex gy 0TBEpCTUAMM B LUMHE MM - - - - - - - -
b2 OT KpaA WNHbI 40 OTBEPCTMA MM 20 20 20 20 20 20 20 30
C LLIMpMHA WnHbI MM 40 40 40 40 40 40 40 60
d [nameTp oTBEpCTUI MM 13 13 13 13 13 13 13 13
Nots HKonunyectBo otBepcTuin MM 1 1 1 1 1 1 1 1
Y3en ycTaHOBKM 1 NnepeMell,eHUA TpaHcpopmaTopa
K LLInpnHa KaTka MM 40 40 40 40 40 40 40 40
D [AnameTp KaTKa MM 125 125 125 125 125 125 125 125
Ha BbicoTa KapeTku MM 160 160 160 160 160 160 160 160
Hs BbicoTta 6anku MM 75 75 75 75 75 75 75 75
Z1 MpogonbHana KoneA MM 420 420 420 420 520 720 720 840
z2 Monepe4vHaA KoneA MM 420 420 420 420 520 520 520 670
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TexHu4YecKne xapaKTepuUCTUKK TpaHchopmaTopoB cepum TC(J1) Ha KNaccbl HanpAXeHuAa 6 1 10 KB

CreneHb 3awmTbl: |POO (6€3 3aLUMTHOro KOMyXa)
WcnonHeHne BBOAOB: 6€3 A40MOMHUTENbHbIX LWWNH

Pxx
PH375
PK3115
Ixx
Uks
LpA

MouwHocTb TpaHcpopmaTopa
MapameTtp

HanpaeHue HH: 0,4 KB

YpoBeHb noTepb TpaHcpopmaTopa: aHeprodapdeKrTnBHbIN (Knacc A)

TexHuyecKkue napameTpbl

MoTepwn xonocToro xoA4a Bt 1150
MoTepn KOPOTKOro 3aMblKaHWA Npu 75 °C BT 6650
MoTepu KOPOTKOro 3ambikaHWA Npu 115 °C Bt 7400
TOK X0NoCTOro xoaa % 0,7
HanpAa<eHne KOPOTKOro 3aMblKaHNA % 6
YpoBeHb 3BYKOBOro AaBNeHNA ab (A) 53
MaTtepuan 06MoToK (AntoMnHWA, Meab) An
OnvHa MM 1450
LLinpuHa MM 770
BbicoTta MM 1580
Macca TpaHcdopmaTtopa Kr 1950

AL

B @

-

1650
8650
9600
0,6
6
53

An

1570
970
1805

2700

JUL
_ _K

[ononHutenbHble pa3mepbl TpaHcpopmaTopa (ANA cNpaBKK)

H2
B2
MO
H3
B3
B3H

b1
b2

Nots

Hq
Hs
Z1
2

MowHocTb TpaHchopMaTopa
Mapametp

BbicoTa go sesoaga BH

OT ocu go BBOAa BH

Pa3mep mexay BBogamu ¢a3

BbicoTa go seoga HH

Ot ocv oo BBoAa HH

OT ocn o HenTpanu HH

TONLWHA WWNHbI

Mexay oTBEpPCTUAMU B LUMHE
OT KpaA LWWHbl 40 0TBEPCTUA
LLIMPpUHA WNHbI

[OvnameTp oTBEPCTUN
KonnyecTtBo otBEpcTUin

LLnpuHa KaTka
[OnameTp KaTKa
BbicoTa KapeTku
BbicoTa 6anku
MpoagonbHan KoneA
MonepeyHanA Konena

MM
MM
MM
MM
MM
MM

MM
MM
MM
MM
MM
MM

MM
MM
MM
MM
MM
MM

1950 2370 2800 3300
10200 11900 14200 16900
11500 13450 16050 19000

0,5 0,5 0,5 0,5
6 6 6 6
54 54 56 60
An An An An
fa6aputbl u Macca TpaHcpopmaTopa

1660 1760 1845 2040

970 1100 1280 1280

1955 2030 2185 2350
3180 3790 4470 5270

A

dome. #d b, N _h 2
o ol @O
o O 0] Re;

5300
22200
25000

0,5
6
64

An

2345
1500
2595

7600

MpucoeguHuTenbHbie pasmepbl BBogos BH n HH

1055
345
490

1430
275
215

40
20
80
13

40
125
160
75
840
670

33

1255 1405 1470 1605 1750
375 380 390 410 400
530 565 580 620 650
1660 1805 1900 2045 2160
300 295 310 340 370
240 235 250 260 285
MapameTpbl NnpucoeguHUTENbHbIX WUH (oTBOoA0B) HH
10 10 10 12 15
50 50 60 60 60
25 25 30 30 30
100 100 120 120 120
13 17 17 17 17
4 4 4 4 4
VY3en ycTaHOBKM M nepemMeLleHUA TpaHcpopmaTopa
50 50 50 50 50
160 160 160 160 160
205 240 240 240 240
75 75 75 90 90
1070 1070 1070 1070 1070
820 820 820 1070 1070

1975
490
790

2455
425
335

20
70
40
150
17
4

50
160
240

90

1300
1300



CB:A

TexHn4yecKne xapaKTepucTuKku TpaHcpopmaTtopos cepumn TC3(J1) HA KNaccbl HanpAMeHuAa 6, 10 KB

CteneHb 3awuTbi: |P21-31 (C 33LWMTHBIM KOMYXOM) HanpaeHue HH: 0,4 KB
WcnonHeHne BBOAOB: NieBOE, NpaBoe (BOKOBOE pacnosorKeHne BBOLOB) YpoBeHb noTepb TpaHcpopmaTopa: aHeprodapdeKTnBHbIN (Knacc A)
MoLHoCTb TpaHChopMaTOpa | 100 | 160 | 250 | 400 | 630 | 1000 | 1250 | 1600 | 2000 |
MapameTtp TexHu4yeckue napameTpbl
Pxx  MoTepu xonoctoro xoAa BT 400 550 700 1000 1150 1650 1950 2370 2800
PKk3,5 [MoTepu KOPOTKOro 3aMblkaHuA npu 75 °C BT 1400 2200 2750 4050 6850 9200 10700 12200 15100
PKk3:,5 oTepy KOPOTKOro 3ambikaHua npu 115 °C BT 1550 2450 3050 4500 7600 10200 12000 13900 17000
Ixx TOK X0N0CTOro xoaa % 2,5 0,9 0,9 0,6 0,4 0,35 0,5 0,5 0,5
Uks HanpAreHne KOpOTKOro 3aMblKaHUA % 4 4 4 4 6 6 6 6 6
LpA  YpoBeHb 3BYKOBOro asfieHnA a6 (A) 50 52 52 52 58 53 54 54 56
Me Matepuan o6MoToK (AntoMuHWYA, Meab) M/An An An An An An An An An
fa6apuTbl 1 Macca TpaHcpopmaTopa
L OnuHa MM 1560 1720 1720 1905 1995 2145 2390 2475 2675
B LnpuHa MM 820 880 880 980 980 1055 1080 1190 1280
H BbicoTa MM 1425 1470 1495 1735 1980 2120 2265 2290 2510
M Macca TpaHcdopmaTopa Kr 790 930 1250 1730 2200 2950 3550 3900 4660
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[ononHuTenbHbie pasmepbl TpaHchopmaTopa (ANA CNpaBKM)

MoLwHoCTb TpaHChopMaTOpa | 100 | 160 | 250 | 400 | 630 | 1000 | 1250 | 1600 | 2000 |

Napametp MNpucoeanHutTenbHble pasmepbl BBogos BH n HH
H2 BbicoTa go seoga BH MM 940 770 995 1240 1355 1435 1505 1650 1755
L2 Ot ocv o eeoAa BH MM 720 770 770 785 825 930 1040 1110 1160
H3 BbicoTa go seoga HH MM 1125 890 1120 1305 1450 1475 1655 1855 1855
L3 OT ocu go BBoaa HH MM 740 820 820 955 1005 1080 1200 1255 1350
B3 PaccTtoAHne mexay BBogamu ¢as HH MM 100 100 100 100 100 100 130 130 130
MapameTpbl NpUcoeguHUTENbHDbIX WKH (oTBOoA0B) HH
S TONWMWHA WWHBI MM 5 5 5 6 6 10 10 10 10
b1 Mex gy oTBepCcTnAMM B LUNHE MM - - - 45 45 45 60 60 60
b2 OT KpaA LWKNHbI A0 OTBEPCTUA MM 20 20 20 17,5 17,5 17,5 20 20 30
C LLUIMpUHAa WKHbI MM 40 40 40 80 80 80 100 100 120
d [OvameTp oTBEPCTUNA MM 13 13 13 13 13 13 13 17 17
Nots Konuuectso oTBepcTui MM 1 1 1 4 4 4 4 4 4
Y3en ycTaHOBKM 1 nepemMeLl,eHUA TpaHcpopmaTopa
K LLnpuHa KaTka MM 40 40 40 40 40 50 50 50 50
D [OnameTp KaTKa MM 125 125 125 125 125 160 160 160 160
Haq BbicoTa KapeTku MM 160 160 160 160 160 205 240 240 240
Hs BbicoTa 6anku MM 75 75 75 75 75 75 75 75 90
Z1 MpoaonbHaA KonenA MM 520 720 720 840 840 1070 1070 1070 1070
z2 MonepeyHan KoneA MM 520 520 520 670 670 820 820 820 1070
fa6apuTbl KOMyXa
L1 [NMHa KoXyxa MM 1260 1420 1420 1520 1600 1750 2000 2040 2250
B1 LLInpnHa Koxyxa MM 740 800 800 900 900 975 1000 1100 1190
H1 BblcoTa KoMyxa MM 1205 1250 1250 1480 1710 1805 1930 1935 2140
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CB:A

TexHM4YecKne xapaKTepucTuku TpaHcpopmatopon cepun TC3(J1) Ha KNaccbl HanpAKeHnAa 6, 10 KB

CteneHb 3awuTbi: |P21-31 (C 33LWMTHBIM KOMYXOM)

WcnonHeHne BBOAOB: NieBOE, NpaBoe (BOKOBOE pacnosorKeHne BBOLOB)

Pxx
PK3s
PK3115

Uks
LpA

Me

@

MouHocTb TpaHcpopMaTopa
MapameTtp
MoTepun xonocToro xo4a

MoTepn KOPOTKOro 3aMblKkaHWA nNpu 75 °C

MoTepn KOPOTKOro 3amblkaHWA npu 115 °C

TOK X0N0CTOro X043
HanpsArkeHne KOpOTKOro 3aMbIKaHMA
YpoBeHb 3BYKOBOIro faBeHnA

MaTepuran 06MoTOK (AntoMUHMIA, Meab)

AnvHa
LLnpuHa
BbicoTa

Macca TpaHchopmaTopa

[l [o]

150

- 45_.

[ononHuTenbHble pasmepbl TpaHchopmaTopa (ANA cNpaBKu)

H2
L2
H3
L3
B3

b1
b2

Nots

Hq
Hs
Z1
22

L1
B1
H1

MouwHocTb TpaHcpopMaTopa
MapameTtp
BbicoTa go BBoga BH
Ot ocu oo BBOAa BH
BbicoTa go BBoga HH
OT ocn Ao BBoaa HH
PaccToaHvne mexay BBogamu ¢as HH

TONWMWHAE WKHbI

Meray oTBEPCTUAMU B LUNHE
OT KpaA WKWHbl 40 0TBEPCTUA
LLIMpMHA WnHbI

[OunameTp oTBEpPCTUIN
Honuyectso oTBepcTum

LLnprHa KaTka
[OnameTp KaTka
BbicoTa KapeTku
BbicoTa 6ankun
MNpogonbHaA KoneA
MonepeyHan Konen

[nnHa KoMyxa
LLInpnHa Koryxa
BbIcoTa KOMyXxa

175

175

Hanpa»eHue HH: 0,4 KB

YpoBeHb noTepb TpaHcpopmaTopa: aHeprodapdeKTnBHbIN (Knacc A)

TexHun4YecKue napameTpbl

BT 3300 5300
BT 18400 24800
BT 20700 28000
% 0,5 0,5
% 6 6
ab (A) 60 64
An An
fa6apuTbl 1 Macca TpaHcpopmaTopa
MM 2835 3215
MM 1280 1500
MM 2785 2855
Kr 5780 8460
A
n n
!
Fim o = ._
; = _ 555
E
- . s =]
i L 1 L i O O"
L _ : 5
/
Q 1
domed /| b b
250 | 3200 |
MpucoeguHutenbHblie pasmepbl BBogos BH n HH
MM 1790 2350
MM 1190 1330
MM 1675 2220
MM 1435 1675
MM 130 130
MapameTpbl NpucoeauHUTENbHbIX WKUH (oTBOA0B) HH
MM 10 10
MM 60 60
MM 20 20
MM 100 100
MM 17 17
MM 4 4
Y3en ycTaHOBKM 1 nepemMelleHnA TpaHcpopmaTopa
MM 50 50
MM 160 160
MM 240 240
MM 90 90
MM 1070 1300
MM 1070 1300
fa6apuTbl KOXyxa
MM 2400 2790
MM 1190 1470
MM 2440 2535
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CB:A

TexHn4YeCcKne xapaKTepucTuku TpaHcpopmatopos cepumn TC3(J1) Ha Knaccbl HanNpAXKeHUA 6, 10 KB

CteneHb 3awuTbl: [P21-31 (C 3aLMTHBIM KOMYXOM) HanpaeHue HH: 0,4 kB
WcnonHeHne BBOAOB: HUXKHee (N04BO4 Kabenem CHM3Y Yepe3 OHO KOXyXa) YpoBeHb noTepb TpaHcdpopmMaTopa: sHeproddpderTuBHbIN (Knacc A)
MotuHocTb TpaHCpopmaTopa [ 16 [ 25 | 40 | 63 | 100 [ 160 [ 250 |
Mapametp TexHn4yecKkme napameTpbl
Pxx MoTepwn xonocToro xoAa BT 140 190 230 280 400 550 700
PK3,, MoTepn KOPOTKOro 3aMblKaHWA nNpu 75 °C BT 400 500 700 1100 1400 2200 2750
PK3, MoTepy KOPOTKOro 3aMbiKaHWA Npy 115 °C Bt 450 550 750 1200 1550 2450 3050
Ixx TOK X0N0CTOro xoaa % 4,5 3 3,5 3,5 2,5 0,9 0,9
Uks HanpsAxeHne KOpOTKOro 3aMblKaHnA % 4 4 4 4 4 4 4
LpA YpoBeHb 3BYKOBOro AaBneHnsa ab (A) 44 44 46 48 50 52 52
Me Matepuan 06MoTOK (AntoMuHUIA, Meap) M/An M/An M/An M/An M/An An An
ra6aputbl TpaHcopMaTopa
L OnvHa MM 1120 1120 1120 1120 1260 1420 1420
B LvpunHa MM 830 830 830 830 820 980 980
H BbicoTa MM 1105 1105 1105 1105 1430 1465 1495
M Macca TpaHcopmaTopa Kr 350 410 490 580 780 930 1200
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[ononHuTtenbHbie pasmepbl TpaHchopmaTopa (ANA cNpaBKM)

MowHocTb TpaHChopMaTopa |16 | 25 | 40 | e3 | 100 | 160 | 250

Mapametp MpucoeguHutenbHblie pasmepbl BBogos BH n HH
H2 BbicoTta go BBoaa BH MM 355 360 375 375 420 470 480
B2 Ot ocun oo BBOAa BH MM 210 220 225 225 235 285 270
MO Pasmep meay BBogamun $as3 MM 270 290 305 310 325 365 385
H3 BbicoTa go BBoga HH MM 645 660 690 775 935 985 1040
B3 Ot ocu o BBoga HH MM 245 250 255 250 255 270 285
B3n OT ocn Ao Hentpanu HH MM 200 205 210 205 210 225 240
MapaMeTpbl NnpucoeaMHUTENbHbIX WKH (0TBog0B) HH
s ToNWwwmHa WnHBbI MM 5 5 5 5 5 5 5
b1 Meray oTBEPCTUAMU B LUNHE MM - - - - - - -
b2 OT KpaA WNHbI 40 OTBEPCTMA MM 20 20 20 20 20 20 20
C LLnpunHa WnHbI MM 40 40 40 40 40 40 40
d [unameTp oTBEpCTUIA MM 13 13 13 13 13 13 13
NoTs Konunyectso otBepcTuin MM 1 1 1 1 1 1 1
VY3en ycTaHOBKU 1 nepemMeLl,eHUA TpaHcpopmaTopa
K LLInpnHa KaTKa MM 40 40 40 40 40 40 40
D [nameTp KaTka MM 125 125 125 125 125 125 125
Ha BbicoTa KapeTku MM 160 160 160 160 160 160 160
Hs BbicoTa 6anku MM 75 75 75 75 75 75 75
Z1 MpoaonbHaa KoneA MM 420 420 420 420 520 720 720
Vi) MonepeyHana KoneA MM 420 420 420 420 520 520 520
fa6apuTbl KOXyXxa
L [OnnHa Komyxa MM 1120 1120 1120 1120 1260 1420 1420
B1 LLInprHa Komyxa MM 750 750 750 750 740 900 800
Hi BbicoTa Komyxa MM 890 890 890 890 1205 1250 1250
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CB:A

TexHn4YeCcKne xapaKTepucTuku TpaHcpopmatopos cepumn TC3(J1) Ha Knaccbl HanNpAXKeHUA 6, 10 KB

CreneHb 3aWwuThbl: 1P21-31 (C 33LWMTHBIM KOXYXOM) HanpameHue HH: 0,4 KB
WcnonHeHne BBOAOB: HUHee (M0ABOA KabeneM CHU3Y Yepes AHO KoXyXa) YposeHb noTepb TpaHCPOpMaTopa: sHeprosdppeKTBHbIN (Knacc A)
MoLuHocTb TpaHChopMaTopa | 400 [ 630 | 1000 | 1250 [ 1600 | 2000 [ 2500 |
MNapameTtp TexHn4yecKkme napameTpbl
Pxx MoTepun xonocToro xoAa BT 1000 1150 1650 1950 2370 2800 3300
Pk3,, MoTepn KOPOTKOro 3amblkaHuA npu 75 °C BT 4050 6850 9200 10200 12200 15100 18400
PK3,55 MoTepu KOPOTKOro 3ambikaHwA npu 115 °C BT 4500 7600 10200 11500 13750 17100 20700
Ixx TOK X0N0CTOro xoAa % 0,6 0,4 0,35 0,5 0,5 0,5 0,5
Uks HanpsAreHne KOpOTKOro 3aMblKaHMA % 4 6 6 6 6 6 6
LpA YpoBeHb 3BYKOBOro AaBneHnsa a6 (A) 52 53 53 54 54 56 60
Me Matepuan 06MoTOK (AntoMUHUIA, Meap) An An An An An An An
fa6apuTtbl 1 Macca TpaHcpopmaTopa
L OnvHa MM 1520 1600 1780 2050 2040 2250 2400
B LLnpunHa MM 980 1080 1130 1190 1190 1280 1280
H BbicoTa MM 1735 1970 2120 2275 2285 2510 2810
M Macca TpaHcopmaTopa Kr 1700 2200 2885 3550 3900 4660 5670
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[ononHuTtenbHbie pasmepbl TpaHchopmaTopa (ANA cNpaBKM)

MowHocTs TpaHchopMaTopa | 400 | 630 | 1000 | 1250 | 1600 | 2000 | 2500 |

NapameTp MpucoeguHuTenbHbie pasmepbl BBogos BH n HH
H2 BbicoTa go seoga BH MM 500 535 605 645 670 705 690
B2 Ot ocn go BBOAa BH MM 295 345 380 380 390 410 400
MO Pa3mep meray BBogamu ¢as3 MM 435 490 530 565 580 620 650
H3 BbicoTa go BBoga HH MM 1155 1180 1370 1805 1900 2045 2155
B3 Ot ocn go BBoaa HH MM 300 330 295 295 310 340 370
B3n OT ocv go Hentpanu HH MM 255 280 300 235 240 260 285
MapaMeTpbl NpUcoeaMHUTENbHbIX WKH (0TBoAg0B) HH

S TONWMWMHA WNHbI MM 5 6 8 10 10 12 15

b1 Mexay oTBEpPCTUAMU B LUNHE MM © 40 50 50 60 60 60

b2 OT KpaA WKNHbI 40 OTBEPCTUA MM 30 20 25 25 30 30 30
c LLIMPUHA WNHbI MM 60 80 100 100 120 120 120

d [OvnameTp oTBEpCTUN MM 13 13 13 17 17 17 17

NoTts KonnyecTtBo oTBEpCTUn MM 1 4 4 4 4 4 4

VY3en ycTaHOBKU U nepemeLeHUA TpaHcpopmaTopa

K LLnpuHa KaTKa MM 40 40 50 50 50 50 50
D [OnameTp KaTKa MM 125 125 160 160 160 160 160
Ha BbicoTa KapeTku MM 160 160 205 240 240 240 240

Hs BbicoTa 6anku MM 75 75 75 75 75 90 90
Z1 MpogonbHaA KoneA MM 840 840 1070 1070 1070 1070 1070
z2 MonepeyHan KonenA MM 670 670 820 820 820 1070 1070

fa6apuTbl KOXyXa

L [nnHa Komyxa MM 1520 1600 1780 2040 2040 2250 2400
B1 LLnprHa Komyxa MM 900 1000 1050 1100 1100 1190 1190
Hi1 BblcoTa Koryxa MM 1480 1700 1800 1930 1930 2140 2440
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CB:A
TexHn4YecKne xapaKTepucTuku TpaHcpopmatopos cepum TC3(J1) Ha Knaccbl HaNpAXKeHuA 6, 10 KB

CteneHb 3awuTbl: |P21-31 (C 3aLWMTHBIM KOMYXOM) HanpaeHue HH: 0,4 KB
WcnonHeHne BBOAOB: BepxHee (C pacnonoreHnem ssogos BH YpoBeHb noTepb TpaHcpopmaTopa: aHeprospdeKrTnBHbIN (Knacc A)
1 HH Ha KpbiLle KoXyxa)

MOLHOCTb TpaHC$OpMaTOpa | 160 | 250 | 400 | 630 | 1000 | 1250 | 1600 | 2000 |2500 |

MapameTtp TexHun4YecKne napameTpbl
Pxx MoTepun xonocToro xoaa BT 550 700 1000 1150 1650 1950 2370 2800 3300
PK3, MoTepn KOPOTKOro 3aMblKaHWA Npu 75 °C Bt 2200 2750 4050 6850 9200 10700 12200 15100 18400
Pk3,,.  [oTepn KOPOTKOro 3aMblkaHuA npu 115 °C Bt 2450 3050 4500 7600 10200 12000 13750 17000 20700
Ixx TOK X0NoCTOro xo4a % 0,9 0,9 0,6 04 0,35 0,5 0,5 0,5 0,5
Uk HanpAreHne KOPOTKOro 3aMblKaHNA % 4 4 4 6 6 6 6 6 6
LpA YpoBeHb 3BYKOBOro AaBNeHnA ab (A) 52 52 52 53 53 54 54 56 60
Me MaTepuan 06MoTOK (AntoMUHWIA, Meab) An An An An An An An An An
fa6apuTtbl 1 Macca TpaHcpopmaTopa
L AnvHa MM 1420 1420 1520 1600 1780 2040 2050 2260 2410
B WnpuHa MM 880 880 980 980 1050 1180 1190 1280 1280
H BbicoTa MM 1650 1650 1880 2100 2245 2410 2410 2630 2930
M Macca TpaHchopmaTopa Kr 930 1100 1700 2200 2880 3550 3900 4660 5780
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AononHutenbHbie pasMmepbl TPaHCPoOpMaTopa (AnNA cNpaBKu)

MousHocTs TpancgopmaTopa “mmmmmmmm
MM

MNapameTtp NMpucoeguHuTenbHbie pasmepbl BBogos BH n HH
H BbicoTa Ao BBoAa BH 1650 1650 1880 2100 2245 2410 2410 2620 2920
B2 OT ocn go BBOAa BH MM 225 225 275 290 305 350 350 400 400
2 Pa3mep memay Beogamun ¢as BH MM 200 200 200 200 350 540 540 540 540
H3 BbicoTa go BBoga HH MM 1500 1500 1740 1950 2105 2305 2280 2515 2855
B3 OT ocu go BBoaa HH MM 250 250 280 290 300 410 410 410 450
13 PaccToaHve mexay BBogamu ¢a3 HH MM 100 100 100 100 100 130 130 130 130
MapaMeTpbl NnpucoeaNHUTENbHbIX WKH (oTBoAg0B) HH

S TONWMWHA WKHbI MM 5 5 6 6 10 10 10 10 15

b1 Mex gy oTBepCcTUAMM B LUNHE MM - - 45 45 45 60 60 60 60

b2 OT KpaA LWKNHbI A0 OTBEpPCTUA MM 20 20 17,5 17,5 17,5 20 20 30 30
C LLnpvHa WuHbI MM 40 40 80 80 80 100 100 120 120

d [AnameTp oTBepCTMIA MM 13 13 13 13 13 17 17 17 17

NotB KonunyectBo otBepcTmin MM 1 1 4 4 4 4 4 4 4

VY3en ycTaHOBKU 1 nepemell,eHUA TpaHcpopmaTopa

K LLInpnHa KaTka MM 40 40 40 40 50 50 50 50 50
D [nameTp KaTka MM 125 125 125 125 160 160 160 160 160
Ha BblcoTa KapeTku MM 160 160 160 160 205 240 240 240 240

Hs BbicoTa 6anku MM 75 75 75 75 75 75 75 90 90
Z1 MpogonbHaA KoneA MM 720 720 840 840 1070 1070 1070 1070 1070
z2 MonepeyHan Konen MM 520 520 670 670 820 820 820 1070 1070

fa6apuTbl KOXyXxa

L [nnHa Komyxa MM 1420 1420 1520 1600 1780 2040 2040 2250 2400
B1 LLIMp1Ha Koryxa MM 800 800 900 900 970 1100 1100 1190 1190
Hi BbicoTa KoXyxa MM 1250 1250 1480 1700 1800 1930 1930 2140 2440
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CB:=A
TexHn4YecKne xapakTepucTuku TpaHcpopmatopos cepum TCK(C) Ha Knaccbl HanpAXeHun 6, 10 KB

CteneHb 3awuTbl: IPOO (6€3 3aLMUTHOrO KOMYXa) HanpaeHue HH: 0,4 KB
WcnonHeHne BBOAOB: 6€3 40ONOMHUTENbHbIX LWNH

MouwrocTs Tpancopmaropa 25 | 40 | 63

Mapametp TexHu4yeckue napameTpbl

Pxx MoTepu xonocToro xo4a BT 165 245 365
PK3,, MoTepn KOPOTKOro 3amblKkaHMA Npu 75 °C BT 450 630 720
PK3, . MoTepu KOPOTKOro 3amblkaHMA Npu 115 °C BT 500 700 800
Ixx TOK X0N0OCTOro X043 % 3 3,5 3,5
Uks HanpArkeHne KOPOTKOro 3aMblKaHUA % 2,1 19 15
LpA YpoBeHb 3BYKOBOro AaBneHuA a6 (A) 44 46 48

Me MaTepran 06MoTOK (AntoMUHWIA, Meab) M M M

fa6apuTtbl U Macca TpaHcpopmaTopa

L [OnvHa MM 650 650 740
LLvpuHa MM 325 325 350
H BbicoTa* MM 750 785 825
M Macca TpaHchopmaTopa Kr 280 340 475

* BblcoTbl B Tabnuuax npuseaeHbl A4nA TpaHcbopmaTopa 6e3 npeayCcTaHOBNEHHbIX KAaTKOB 1 6/10Ka KOHTPONA TemMnepaTyp
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AononHutenbHbie pasMmepbl TpaHchopmaTopa (ANA cNpasKu)

MowHoCTL TpaHCGopMaTopa 2 | 40 [ e |

NapameTtp MpucoeguHutenbHbie pasmepbl BBogos BH n HH
H2 BbicoTa go BBoga BH* MM 555 570 600
B2 Ot ocun oo BBoga BH MM 175 175 190
MO Pa3mep meray BBogamn ¢as3 MM 220 220 250
H3 BbicoTa go BBoga HH* MM 755 780 820
B3 Ot ocn go BBOAa HH MM 125 130 140
B3H OT ocm go HewTtpanu HH MM 95 100 110
MapameTpbl NpucoeguHUTENbHbIX WWUH (oTBOAO0B) HH
S ToNLWWHA WKWHbI MM 4 4 4
b1 Meay oTBepCTUAMY B LLNHE MM - - -
b2 OT KpaA WWHbI 40 0TBEPCTUA MM 15 15 15
@ LLnprHa WwnHbI MM 30 30 30
d [AnameTp oTBepCTUIA MM 9 9 9
Note KonnuyectBo oTBEpCTUIA MM 1 1 1
VY3en ycTaHOBKU 1 nepemeLl,eHUA TpaHcpopmaTopa
K LLnprHa KaTka MM 35 35 35
D [OnameTp KaTka MM 70 70 70
Ha BbicoTa KapeTku MM 100 100 100
Hs BbicoTa 6anku MM 25 25 25
d_ocH OTB. AnA KpenneHnAa K dyHAaMeHTy (no Konee) MM 17 17 17
Z1 MpogonbHaA KoneA MM 420 420 420
z2 MonepeyHan KoneA MM 260 260 260
MpumeyaHue:

1) AnA TpaHcHOpMaTOPOB APYrX MOLLHOCTEV NapaMeTpbl COrNacyoTcA MO0 MHAMBUAYANbHBIM 3aMNPOCaM 33Ka34mnKa;
2) MpepenbHble OTHIOHEHNA N3MepAeMbIx NapameTpos no MOCT 52719.

39



CB:A
TexHU4YecKne XxapaKTepuUCTUKN TpaHchopmMaTopoB cepumn TC(J1) Ha KNaccbl HanpaMeHua 6, 10 KB

HanpaeHue HH: 0,4 kB
YpoBeHb nNoTepb TpaHcpopmaTopa: cTaHAapTHbIN (Knacc C)

|_100 | 160 | 250 [ 400 [ 630 | 800 | 1000 | 1000 |

TexHn4YecKne napameTpbl

CteneHb 3awuTbl: IPOO (6€3 3aLMUTHOrO KOMYXa)
WcnonHeHne BBOAOB: 6€3 A40OMOMHUTENbHbIX LWWNH

MouwHocTb TpaHcpopMaTopa
MapameTtp

Pxx MoTepun xonocToro xoaa BT 440 610 820 1150 1500 1800 2100 2100
PK3, MoTepn KOPOTKOro 3aMblKkaHWA Npu 75 °C Bt 1800 2450 3150 4400 6600 8100 9000 9000
Pk3,,,  [oTepn KOPOTKOro 3amMblkaHuA npu 120 °C Bt 2000 2700 3500 4900 7300 9000 10000 10000

Ixx TOK X0NOCTOro xo4a % 1 1,1 0,85 0,7 0,75 0,7 0,6 0,6
Uk HanpAreHne KOPOTKOro 3aMblKaHNA % 4 4 4 4 6 6 6 8
LpA YpoBeHb 3BYKOBOro AaBneHnsa nb (A) 53 55 55 56 574 57 57 57

Me MaTepuran 06MoTOK (AntoMUHWR, Megp) An An An An An An An An

fa6apuTtbl U Macca TpaHc$popmaTopa
L AnvHa MM 1085 1080 1140 1235 1445 1500 1535 1590
B LWnpuHa MM 700 700 700 910 910 910 910 910
H BbicoTa MM 1120 1135 1295 1485 1530 1650 1730 1730
M Macca TpaHcdopmaTopa Kr 620 725 970 1300 1700 2000 2300 2250
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AononHutenbHbie pasMmepbl TPaHCPoOpMaTopa (AnNA cNpaBKu)

MouHocTb TpaHchopMaTopa

100 | 160 [ 250 | 400 | 630 | 800 | 1000 [ 1000 |

MNapametp NMpucoeguHuTenbHbie pasmepbl BBogos BH n HH
H2 BbicoTa go sesoaa BH MM 680 760 875 990 1050 1150 1220 1200
B2 OT ocn go BBOAa BH MM 270 270 270 300 335 350 350 365
MO Pa3mep memay BBogamu das MM 365 365 385 415 485 500 515 530
H3 BbicoTa oo BBoga HH MM 1115 1135 1295 1485 1530 1650 1730 1730
H3H BbicoTa o Hewvitpanu HH MM 1055 1075 1200 1365 1410 1530 1610 1590
B3 OT ocu go BBoaa HH MM 245 240 240 265 275 290 290 290
B3H OT ocu Ao HeTpanm HH MM 190 185 185 205 215 230 230 230
MapameTpbl NpUcoeAUHUTENbHbIX WUH (oTBoA0B) HH
S TonuwmHa WuHbl MM 5 5 5 6 8 8 10 10
b1l Meay oTBEpCTUAMU B LUNHE MM - - - 40 40 50 50 50
b2 OT KpaA WnHbI 40 0TBEPCTUA MM 20 20 30 20 20 25 25 25
c LLIMPpWHA WnHbI MM 40 40 60 80 80 100 100 100
d [OnameTp oTBEpCTUN MM 13 13 13 13 13 13 13 13
NoTB HKonunyecTtso otBepcTmin MM 1 1 1 4 4 4 4 4
VY3en ycTaHOBKU U nepemell,eHUA TpaHcpopmaTopa
K LLInpnHa KaTka MM 40 40 40 40 40 40 40 40
D [OnameTp KaTKa MM 125 125 125 125 125 125 125 125
H4 BbicoTa KapeTku MM 160 160 160 160 160 160 160 160
H5 BbicoTa 6anku MM 75 75 75 75 75 75 75 75
71 MpogonbHan KoneA MM 520 520 520 670 670 670 820 820
72 MonepeyHan KoneA MM 520 520 520 670 670 670 820 820
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CB:=A
TexHu4YecKne xapaktTepuctTuku TpaHcpopmatopos cepum TC(J1) Ha Knaccbl HanpAKeHun 6, 10 KB

CteneHb 3awuTbl: IPOO (6€3 3aLMUTHOrO KOMYXa) HanpaeHue HH: 0,4 KB
WcnonHeHne BBOAOB: 6€3 40ONOMHUTENbHbIX LWNH YpoBeHb notepb TpaHcpopmaTopa: ctaHAapTHbIN (Knacc C)
MouyHocTb TpancdopMaropa | 1250 [ 1600 | 2000 | 2500 [ 3200 |
Mapametp TexHn4YecKkne napameTpbl
Pxx MoTepu xonocToro xo4a BT 2500 2800 3600 4300 5300
PK3, MoTepn KOPOTKOro 3aMblKaHMA Npu 75 °C BT 10500 12650 15800 18600 22700
PK3,,, MoTepy KOPOTKOro 3amblkaHuA Npu 120 °C BT 12000 14500 18000 21000 26000
Ixx TOK X0N0CTOro X043 % 0,5 0,5 0,5 0,5 0,5
UK3 HanpAreHne KOpOTKOro 3aMblKaHUA % 6 6 6 6 6
LwA YpoBeHb 3ByKoBOro AasneHna (LwA) Ab (A) 57 57 59 63 67
Me MaTepuran 06MoToK (AntoMUHWIA, Meab) An An An An An
ra6apuTtbl 1 Macca TpaHcpopmaTopa
L OnvHa MM 1730 1775 1910 1940 1980
LnpuHa MM 1110 1110 1210 1210 1210
H BbicoTa* MM 1775 2005 2055 2345 2535
M Macca TpaHcdopmaTopa Kr 2950 3450 4350 4950 5850
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AononHutenbHbie pasMmepbl TpaHchopmaTopa (ANA cNpasKu)

MowHOCTL TpaHCGOpMaTopa |_1250 | 1600 [ 2000 | 2500 [ 3200 |

NapameTtp MpucoeguHuTenbHbie pasmepbl BBogos BH n HH
H2 BbicoTa go BBoaa BH MM 1222 1425 1452 1712 1900
B2 Ot ocn go seoaa BH MM 390 390 410 420 425
MO Pa3mep meray BBogamm ¢a3 MM 580 595 640 650 665
H3 BbicoTa oo BBoga HH MM 1765 1995 2045 2335 2525
H3H BbicoTta go Hevitpann HH MM 1645 1995 1905 2165 2355
B3 OT ocun go Beoaa HH MM 290 300 330 330 390
B3H OT ocu o HenTpann HH MM 220 240 265 265 290
MapameTpbl NnpucoeauHUTENbHbIX WKH (oTBOA0B) HH
S TOALWMNHA LWNHBI MM 10 12 15 15 20
bl Meay oTBepCTUAMM B LUMHE MM 50 60 60 70 70
b2 OT KpaA WNHbI 40 OTBEPCTMA MM 25 30 30 40 40
C LLnpuHa WwunHbl MM 100 120 120 150 150
d [nameTp oTBEpCTUIA MM 13 17 17 17 17
NoTs Konunyectso otBepcTuin MM 4 4 4 4 4
Y3en ycTaHOBKMU 1 nepemMeLleHUA TpaHcpopmaTopa
K LLnpunHa KaTtKa MM 40 40 40 40 50
D [AvameTp KaTKka MM 125 125 125 125 160
H4 BbicoTa KapeTku MM 160 160 160 160 205
H5 BbicoTa 6anku MM 75 75 75 75 75
Z1 MpogonbHan KoneA MM 820 820 1070 1070 1070
22 MonepeyHanA KoneA MM 820 820 1070 1070 1070

41



CB:A
TexHn4YecKne xapaKTepucTuku TpaHcpopmatopos cepum TC3(J1) Ha Knaccbl HaNpAXKeHuA 6, 10 KB

CteneHb 3awuTbl: IP31 (C 33LMTHBIM KOXYXOM) HanpaeHue HH: 0,4 kB
WcnonHeHne BBOAOB: eBoe, NpaBoe (boKoBOe pacrnosiomeHne BBOAOB) YpoBeHb notepb TpaHcpopmaTopa: cTaHaapTHbIN (Knacc C)

|_100 | 160 | 250 [ 400 | 630 [ 1000 | 1000

MouwHocTb TpaHcpopMaTopa

Mapametp TexHu4YecKne napameTpbl
Pxx MoTepu xonocToro xo4a BT 440 610 820 1150 1500 2100 2100
PK3, MoTepn KOPOTKOro 3aMblKkaHWA Npu 75 °C Bt 1850 2500 3250 4600 6850 9400 9400
Pk3,,,  [oTepn KOPOTKOro 3amMblkaHuA npu 120 °C Bt 2050 2800 3600 5100 7600 10400 10400
Ixx TOK X0NOCTOro xoaa % 1 1,1 0,85 0,7 0,75 0,6 0,6
Uks HanpAreHne KOPOTKOro 3aMblKaHNA % 4 4 4 4 6 6 8
LpA YpoBeHb 3BYKOBOro A4aBeHNA b (A) 58 55 55 56 57 57 57
Me MaTepuan 06MoTOK (AntoMUHWIA, Meab) An An An An An An An
fa6apuTtbl 1 Macca TpaHcpopmaTopa
L OnvHa MM 1580 1580 1640 1840 1950 2040 2040
B LvpuHa MM 920 920 940 1090 1090 1090 1090
H BbicoTa MM 1425 1425 1605 1810 1810 2010 2010
M Macca TpaHcdopmaTopa Kr 860 970 1220 1550 1950 2600 2550
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AononHutenbHbie pasMmepbl TPaHCPoOpMaTopa (AnNA cNpaBKu)
MouwocTs TpanchopmaTopa 100 | 160 | 250 [ 400 [ 630 [ 1000 | 1000 |
MNapameTtp MpucoepuHuTenbHbie pasmepbl BBogos BH n HH
H2 BbicoTa go sesoaa BH MM 830 850 1030 1200 1260 1435 1435
L2 OT ocn go BBOAa BH MM 705 705 735 800 895 935 935
H3 BbicoTa go sBoga HH MM 1045 1065 1255 1445 1490 1685 1685
L3 OT ocv go Beoga HH MM 820 620 650 705 800 860 860
B3 PacctoaHve mexay BBogamu ¢a3 HH MM 100 100 100 100 100 100 100
MapamMeTpbl NnpUcoeANHUTENbHbIX WKH (oTBoA0B) HH
S TONWMWHA WNHbI MM 5 5 5 6 8 10 10
bl Mexgy oTBepCcTUAMM B LUNHE MM - - - 40 40 50 50
b2 OT KpaA LWKNHbI 40 OTBEpPCTUA MM 20 20 30 20 20 25 25
C LLUnpvHa WwuHbl MM 40 40 60 80 80 100 100
d [OunameTp oTBepcTMin MM 13 13 13 13 13 13 13
NoTB HonunyecTtBo oTBEpCTUn MM 1 1 1 4 4 4 4
VY3en ycTaHOBKU M NnepemMeLl,eHUA TpaHcopmaTopa
K LLInpnHa KaTka MM 40 40 40 40 40 40 40
D [OnameTp KaTKa MM 125 125 125 125 125 125 125
H4 BbicoTa KapeTKu MM 160 160 160 160 160 160 160
H5 BbicoTa 6anku MM 75 75 75 75 75 75 75
Z1 MpoaonbHan KoneA MM 520 520 520 670 670 820 820
72 MonepeyHan KoneA MM 520 520 520 670 670 820 820
Ma6apuTbl KOXKyxa
L1 [OnvHa Komyxa MM 1340 1340 1400 1510 1710 1800 1800
Bl LLnprHa Komyxa MM 880 880 900 1050 1050 1050 1050
H1 BbicoTa Koryxa MM 1165 1165 1345 1550 1550 1750 1750
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CB:=A
TexHu4YecKne xapakTepucTuku TpaHcpopmatopos cepum TC3(J1) Ha Knaccbl HaNpAXKeHun 6, 10 KB

CteneHb 3awuTbl: IP31 (C 33LMTHBIM KOXYXOM) HanpaeHue HH: 0,4 kB
WcnonHeHne BBOAOB: NeBoe, NpaBoe (BOKOBOE pacnosioeHe BBOAOB) YpoBeHb noTepb TpaHcpopmaTopa: ctaHaapTHbIN (Knacc C)
MouyHocTs Tpac$opmaTopa | 1250 [ 1600 | 2000 | 2500 [ 3200 |
Mapametp TexHn4YecKkne napameTpbl
Pxx MoTepu xonocToro xo4a BT 2500 2800 3600 4300 5300
PK3,, MoTepn KOPOTKOro 3aMblKaHMA Npu 75 °C BT 12000 13950 17000 20150 24800
PK3,,, MoTepy KOPOTKOro 3amblkaHuA Npu 120 °C BT 13500 15950 19500 23100 28000
Ixx TOK X0N0CTOro X043 % 0,5 0,5 0,5 0,5 0,5
Uks HanpAreHne KOpOTKOro 3aMblKaHUA % 6 6 6 6 6
LpA YpoBeHb 3ByKoBOro AasneHna (LwA) a6 (A) 57 57 59 63 67
Me MaTepran 06MoTOK (AntoMUHMIA, Meab) An An An An An
fa6apuTtbl 1 Macca TpaHcpopmaTopa
L OnvHa MM 2250 2250 2450 2455 2450
LnpuHa MM 1150 1150 1250 1250 1240
H BbicoTa* MM 2140 2325 2330 2595 2795
M Macca TpaHcdopmaTopa Kr 3300 3800 4800 5300 6300
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AononHutenbHbie pasMmepbl TPaHCopMaTopa (ANA cNpaBKu)

MowHOCTL TpaHCGOpMaTopa |_1250 | 1600 [ 2000 | 2500 [ 3200 |

NapameTtp MpucoeguHuTenbHbie pasmepbl BBogos BH n HH
H2 BbicoTa go BBoaa BH MM 1445 1655 1705 1955 2145
L2 Ot ocn go BBoaa BH MM 1045 1045 1110 1110 1115
H3 BbicoTa go BBoaa HH MM 1715 1935 1985 2260 2450
L3 OT ocu go Beoaa HH MM 930 965 1025 1030 1045
B3 PaccTtoAHne mexay BBogamu ¢as HH MM 130 130 130 130 150
MapameTpbl npucoeauHUTENbHbIX WKH (oTBOA0B) HH
s TONLIMHA WKHbBI MM 10 12 15 15 20
bl Meagy oTBepCTUAMU B LUMHE MM 60 60 60 60 60
b2 OT KpaA WK1HbI A0 0TBEPCTUA MM 20 30 30 45 45
C LLUnpuHa WuHbl MM 100 120 120 150 150
d [nameTp oTBEpPCTUI MM 17 17 17 17 17
NoTs Konunyectso oTBepcTui MM 4 4 4 4 4
VY3en ycTaHOBKU 1 nepemMeLleHUA TpaHcpopmaTopa
K LLnprHa KaTka MM 40 40 40 40 50
D [OvameTp KaTka MM 125 125 125 125 160
H4 BbicoTa KapeTku MM 160 160 160 160 205
H5 BbicoTa 6anku MM 75 75 75 75 75
71 MpogonbHas KoneA MM 820 820 1070 1070 1070
72 MonepeyHana KoneA MM 820 820 1070 1070 1070
Ma6apuTbl KOMyXxa
L1 [AnvnHa Koxyxa MM 2000 2000 2200 2200 2200
Bl LLInpuHa Komyxa MM 1100 1100 1200 1205 1200
Hi1 BbicoTa Koryxa MM 1802 2050 2052 2320 2482
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CB:A
TexHn4YecKne xapaKTepucTuku TpaHcpopmatopos cepum TC3(J1) Ha Knaccbl HaNpAXKeHuA 6, 10 KB

CteneHb 3awuTbl: IP31 (C 33LMTHBIM KOXYXOM) HanpaeHue HH: 0,4 kB
WcnonHeHne BBOAOB: HUMHee (NoABoA KabeneM CHU3Y Yepes QHO KOMyXa) YpoBeHb noTepb TpaHcpopmaTopa: ctaHaapTHbIN (Knacc C)
MousHocTs TpaHchopmaTopa | 100 [ 160 | 250 | 400 [ 630 | 1000 | 1000
Mapametp TexHu4YecKne napameTpbl
Pxx MoTepu xonocToro xo4a BT 440 610 820 1150 1500 2100 2100
PK3, MoTepn KOPOTKOro 3aMblKkaHWA Npu 75 °C Bt 1850 2500 3250 4600 6850 9400 9400
Pk3,,,  [oTepn KOPOTKOro 3amMblkaHuA npu 120 °C Bt 2050 2800 3600 5100 7600 10400 10400
Ixx TOK X0NOCTOro xoaa % 1 1,1 0,85 0,7 0,75 0,6 0,6
Uks HanpAreHne KOPOTKOro 3aMblKaHNA % 4 4 4 4 6 6 8
LpA YpoBeHb 3BYKOBOro AaBNeHNA b (A) 58 55 55 56 57 57 57
Me MaTepuan 06MoTOK (AntoMUHWIA, Meab) An An An An An An An
fa6apuTtbl 1 Macca TpaHcpopmaTopa
L AnvHa MM 1340 1340 1400 1510 1710 1800 1800
B WnpuHa MM 920 920 940 1090 1090 1090 1090
H BbicoTa MM 1425 1425 1605 1810 1810 2010 2010
M Macca TpaHcdopmaTopa Kr 860 970 1220 1550 1950 2550 2500
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JAononHuTtenbHble pasmepbl TpaHchopmaTopa (ANA cnpaBKu)

MowHocTs TpaHchopmaTopa | 100 | 160 | 250 | 400 | 630 | 1000 [ 1000 |

NapameTtp MpucoepuHuTenbHbie pasmepbl BBogos BH n HH
H2 BbicoTa go sesoaga BH MM 680 760 875 990 1050 1220 1200
B2 OT ocn go BBOAa BH MM 270 270 270 300 335 350 365
MO PaccToaHve mexay BBogamu ¢as MM 365 365 385 415 485 515 530
H3 BbicoTa go BBoga HH MM 1115 1135 1295 1485 1530 1730 1730
B3 Ot ocn go BBoAa HH MM 245 240 240 265 275 290 290
B3H OT ocu fo Hevitpanu HH MM 190 185 185 210 215 230 230
MapamMeTpbl NnpUcoegUHUTENbHbIX WKH (oTBoA0B) HH

S TONWMWMHA WNHbI MM 5 5 5 6 8 10 10

bl Mexay oTBepCTUAMU B LUMHE MM = = = 40 40 50 50

b2 OT KpaA LUNHbI A0 OTBEPCTUA MM 20 20 30 20 20 25 25
C LLIMPUHA LWINHbI MM 40 40 60 80 80 100 100

d [AnameTp oTBEpCTUIA MM 13 13 13 13 13 13 13

NoTs HKonunyectBo oTBepcTUin MM 1 1 1 4 4 4 4

VY3en ycTaHOBKMU M NnepemMeLl,eHUA TpaHchopmaTopa

K LLInpuHa KaTka MM 40 40 40 40 40 40 40
D [OnameTp KaTKa MM 125 125 125 125 125 125 125
H4 BbicoTa KapeTku MM 160 160 160 160 160 160 160

H5 BbicoTa 6anku MM 75 75 75 75 75 75 75
71 MpogonbHan KoneA MM 520 520 520 670 670 820 820
72 MonepeyHan KoneA MM 520 520 520 670 670 820 820

Fa6apuTbl KOXyxa

L [ANVHa Koryxa MM 1340 1340 1400 1510 1710 1800 1800
Bl LLINpUHa KorKyxa MM 880 880 900 1050 1050 1050 1050
H1 BbicoTa KoMyxa MM 1165 1165 1345 1550 1550 1750 1750
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CB:A

TexHu4YecKne xapakTepucTuku TpaHcpopmatopos cepum TC3(J1) Ha Knaccbl HaNpAXKeHun 6, 10 KB

CteneHb 3awuTbl: IP31 (C 33LMTHBIM KOXYXOM) HanpaeHue HH: 0,4 kB
WcnonHeHne BBOAOB: HUXKHee (MogBo4 Kabenem CHM3Y Yepes OHO KOXyXa) YpoBeHb notepb TpaHcpopmaTopa: cTaHaapTHbIN (Knacc C)
MouyHocTb TpancdopMaropa | 1250 [ 1600 | 2000 | 2500 [ 3200 |
Mapametp TexHn4YecKkne napameTpbl

Pxx MoTepu xonocToro xo4a BT 2500 2800 3600 4300 5300
PK3, MoTepn KOPOTKOro 3aMblKaHMA Npu 75 °C BT 12000 13950 17000 20150 24800
PK3,,, MoTepy KOPOTKOro 3amblkaHuA Npu 120 °C BT 13500 15950 19500 23100 28000

Ixx TOK X0N0CTOro X043 % 0,5 0,5 0,5 0,5 0,5

UK3 HanpAreHne KOpOTKOro 3aMblKaHUA % 6 6 6 6 6

LwA YpoBeHb 3ByKoBOro AasneHna (LwA) Ab (A) 57 57 59 63 67

Me MaTepuran 06MoToK (AntoMUHWIA, Meab) An An An An An

ra6apuTtbl 1 Macca TpaHcpopmaTopa
L OnvHa MM 2025 2025 2225 2225 2225
LnpuHa MM 1150 1150 1250 1250 1240
H BbicoTa* MM 2140 2325 2330 2595 2795
M Macca TpaHcdopmaTopa Kr 3300 3800 4800 5300 6300
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AononHutenbHbie pasMmepbl TPaHCcoOpMaTopa (ANA cNpaBKu)

MowHOCTL TpaHCGOpMaTopa 1250 | 1600 [ 2000 | 2500 [ 3200 |

MNapameTtp MpucoeguHuTenbHbie pasmepbl BBogos BH n HH
H2 BbicoTa go BBoaa BH MM 1222 1425 1452 1712 1900
B2 Ot ocn go seoaa BH MM 390 390 410 420 425
MO PaccToAHve mexagy BBogaMun a3 MM 580 595 640 650 665
H3 BbicoTa go BBoga HH MM 1765 1995 2045 2335 2525
B3 Ot ocn go BBoAa HH MM 290 300 330 330 390
B3H OT ocu go Hevitpanu HH MM 220 240 265 265 290
MapaMeTpbl NnpucoeaNHUTENbHbIX WKH (oTBog0B) HH

S TONWMWMHA WNHbI MM 10 12 15 15 20

bl Mexay oTBEPCTUAMU B LUMHE MM 50 60 60 70 70

b2 OT KpaA LWKNHbI 40 OTBEPCTUA MM 25 30 30 40 40
C LLInpnHa WnHbI MM 100 120 120 150 150

d [OunameTp oTBEpCTUIn MM 13 17 17 17 17

NoTts Konunyectso otBepcTuin MM 4 4 4 4 4

VY3en ycTaHOBKU 1 nepemeLl,eHUA TpaHcpopmaTopa

K LLInpnHa KaTka MM 40 40 40 40 50
D [AnameTp KaTka MM 125 125 125 125 160
H4 BblcoTa KapeTku MM 160 160 160 160 205

H5 BbicoTa 6anku MM 75 75 75 75 75
Z1 MNpogonbHans Konen MM 820 820 1070 1070 1070
72 MonepeyHan KoneA MM 820 820 1070 1070 1070

Fa6apuTbl KoMyxa

L [nvHa Koyxa MM 2000 2000 2200 2200 2200
Bl LLInprHa Komyxa MM 1100 1100 1200 1205 1200
H1 BblcoTa Koryxa MM 1802 2050 2052 2320 2482
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CB:A
TexHn4YecKne xapaKTepucTuku TpaHcpopmatopos cepum TC3(J1) Ha Knaccbl HaNpAXKeHuA 6, 10 KB

CteneHb 3awuTbl: IP31 (C 33LMTHBIM KOXYXOM) HanpaeHue HH: 0,4 kB
WcnonHeHne BBOAOB: BepxHee (C pacnonoreHnem ssogos BH YpoBeHb noTepb TpaHcpopmaTopa: ctaHaapTHbIN (Knacc C)
1 HH Ha KpbiLle KoXyxa)
MouocTb TpanchopmaTopa 100 | 160 | 250 [ 400 [ 630 [ 1000 | 1000 |
MNapameTtp TexHuyecKue napameTpbl
Pxx MoTepwn xonocToro xo4a BT 440 610 820 1150 1500 2100 2100
PK3,, lMoTepn KOPOTKOro 3amblkaHnA npu 75 °C BT 1850 2500 3250 4600 6850 9400 9400
PK3,,, MoTepn KOPOTKOro 3amblkaHnA npu 120 °C BT 2050 2800 3600 5100 7600 10400 10400
Ixx TOK X0NoCToro xoaa % 1 1,1 0,85 0,7 0,75 0,6 0,6
Uk3 HanpAMeHne KopoTKOro 3aMblKaHNA % 4 4 4 4 6 6 8
LpA YpoBeHb 3ByKOBOro A4aBeHNA b (A) 53 55 55 56 57 57 57
Me MaTepuan 06MoTOK (AntoMUHWIA, Meab) An An An An An An An
fa6apuTtbl 1 Macca TpaHcpopmaTopa
L [AnvHa MM 1340 1340 1400 1510 1710 1800 1800
WnpuHa MM 920 920 940 1090 1090 1090 1090
H BbicoTa MM 1465 1425 1605 1810 1810 2070 2070
M Macca TpaHchopmaTopa Kr 860 970 1220 1550 1950 2550 2500
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JAononHuTtenbHble pasmepbl TpaHchopmaTopa (ANA cnpaBKu)

MowHocTs TpaHchopmaTopa | 100 | 160 | 250 | 400 | 630 | 1000 [ 1000 |

NapameTtp MpucoepuHuTenbHbie pasmepbl BBogos BH n HH
H BbicoTa go sesoaga BH MM 680 760 875 990 1050 1220 1200
B2 OT ocn go BBOAa BH MM 270 270 270 300 335 350 365
12 Pacctoanve mexgy BBogamun ¢as BH MM 365 365 385 415 485 515 515
H3 BbicoTa go BBoga HH MM 1465 1135 1295 1485 1530 1685 1685
B3 Ot ocn go BBoaa HH MM 305 305 315 390 390 390 390
13 PaccToaHve mexay BBogamu ¢a3 HH MM 100 100 100 100 100 100 100
MapaMeTpbl NnpucoeaMHUTENbHbIX WKH (oTBog0B) HH
S TONWMHA WNHbI MM 5 5 5 6 8 10 10
bl Mexay oTBEpPCTUAMU B LUMHE MM = = = 40 40 50 50
b2 OT KpaA LUNHbI A0 OTBEPCTUA MM 20 20 30 20 20 25 25
C LLIMPUHA LWNHbI MM 40 40 60 80 80 100 100
d [AnameTp oTBEpCTUIA MM 13 13 13 14 13 13 13
NoTs HKonunyecTtBo oTBepcTUin MM 1 1 1 4 4 4 4
VY3en ycTaHOBKMW M NnepemMeLl,eHUA TpaHchopmaTopa
K LLInpnHa KaTka MM 40 40 40 40 40 40 40
D [OnameTp KaTKa MM 125 125 125 125 125 125 125
H4 BbicoTa KapeTku MM 160 160 160 160 160 160 160
H5 BbicoTa 6anku MM 75 75 75 75 75 75 75
71 MpogonbHana KoneA MM 520 520 520 670 670 820 820
72 MonepeyHan KoneA MM 520 520 520 670 670 820 820
Fa6apuTbl KoXyxa
L1 [nnHa Koryxa MM 1340 1340 1400 1510 1710 1800 1800
Bl LLINpUHa KorKyxa MM 880 880 900 1050 1050 1050 1050
H1 BbicoTa KoMyxa MM 1165 1165 1345 1550 1550 1750 1750
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CB:=A
TexHu4YecKne xapakTepucTuku TpaHcpopmatopos cepum TC3(J1) Ha Knaccbl HaNpAXKeHun 6, 10 KB

CteneHb 3awuTbl: IP31 (C 33LMTHBIM KOXYXOM) HanpaeHue HH: 0,4 kB
WcnonHeHne BBOAOB: BepxHee (C pacnonoxeHnemM ssogos BH YpoBeHb notepb TpaHcpopmaTopa: cTaHaapTHbIN (Knacc C)
1 HH Ha KpbiLle KoXyxa)

MouwHoCTb TpanchopmaTopa 1250 | 1600 | 2000 | 2500 | 3200 |

Mapametp TexHuYecKue napameTpbl
Pxx MoTepu xonocToro xoa4a BT 2500 2800 3600 4300 5300
PK3,, MoTepu KOPOTKOro 3amblKaHMA Npu 75 °C BT 12000 13950 17000 20150 24800
PK3,, MoTepy KOPOTKOro 3amblkaHuA Npu 120 °C BT 13500 15950 19500 23100 28000
Ixx TOK X0NOCTOro xo4a % 0,5 0,5 0,5 0,5 0,5
Uks HanpAreHne KOpOTKOro 3aMblKaHUA % 6 6 6 6 6
LpA YpoBeHb 3ByKoBOro AasneHna (LwA) a6 (A) 57 57 59 63 67
Me Matepran 06MoTOK (AntoMUHWIA, Meab) An An An An An
fa6apuTtbl 1 Macca TpaHcpopmaTopa
L AnvHa MM 2025 2025 2225 2225 2225
B LWnpuHa MM 1150 1150 1250 1250 1240
H BbicoTa* MM 2140 2325 2330 2595 2795
M Macca TpaHcdopmaTopa Kr 3300 3800 4800 5300 6300
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AononHutenbHbie pasMmepbl TPaHCcoOpMaTopa (ANA cNpaBKu)

MowHOCTL TpaHCGOpMaTopa 1250 | 1600 [ 2000 | 2500 [ 3200 |

MNapameTtp MpucoeguHuTenbHbie pasmepbl BBogos BH n HH
H2 BbicoTa go BBoaa BH MM 1222 1425 1452 1712 1900
B2 Ot ocn go seoaa BH MM 390 390 410 420 425
MO PaccToAHve mexagy BBogaMun a3 MM 580 595 640 650 665
H3 BbicoTa go BBoga HH MM 1765 1995 2045 2335 2525
B3 Ot ocn go BBoAa HH MM 290 300 330 330 390
B3H OT ocu go Hevitpanu HH MM 220 240 265 265 290
MapaMeTpbl NnpucoeaNHUTENbHbIX WKH (oTBog0B) HH
S TONWMWMHA WNHbI MM 10 12 15 15 20
bl Mexay oTBEPCTUAMU B LUMHE MM 50 60 60 70 70
b2 OT KpaA LWKNHbI 40 OTBEPCTUA MM 25 30 30 40 40
C LLInpnHa WnHbI MM 100 120 120 150 150
d [OunameTp oTBEpCTUIn MM 13 17 17 17 17
NoTts Konunyectso otBepcTuin MM 4 4 4 4 4
VY3en ycTaHOBKU 1 nepemeLl,eHUA TpaHcpopmaTopa
K LLInpnHa KaTka MM 40 40 40 40 50
D [AnameTp KaTka MM 125 125 125 125 160
H4 BblcoTa KapeTku MM 160 160 160 160 205
H5 BbicoTa 6anku MM 75 75 75 75 75
Z1 MNpogonbHans Konen MM 820 820 1070 1070 1070
72 MonepeyHan KoneA MM 820 820 1070 1070 1070
Fa6apuTbl KoMyxa
L [nvHa Koyxa MM 2000 2000 2200 2200 2200
Bl LLInprHa Komyxa MM 1100 1100 1200 1205 1200
H1 BblcoTa Koryxa MM 1802 2050 2052 2320 2482
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CB:A

TexHM4YecKne xapaKTepuCTUKKN TpaHcpopmatopoB cepun TC(J1) Ha Knacc HanpaKeHna 20 KB

CreneHb 3awuTbl: |POO (6€3 3aLUMTHOro KOXYXa) Hanpsamenne HH: 0,4 KB
WcnonHeHne BBOAOB: 6€3 AOMNOMHUTENBHbBIX LUWH

MowHOCTL TpaHCGopMaTopa 1000 | 1250 | 1600 | 2000 [ 2500 | 3200 |

Mapametp TexHuYecKue napameTpbl
Pxx MoTepun xonocToro xoaa BT 2100 2300 3000 3550 3500 4550
PK3, [MoTepn KOPOTKOro 3amblkaHnA Npu 75 °C BT 8650 12340 16000 16800 20400 22500
PK3, MoTepy KOpPOTKOro 3aMbiKkaHWA npu 115 °C Br 9600 13700 18000 195000 23000 25400
Ixx TOK X0NOCTOro xo4a % 0,8 0,7 0,5 0,5 0,5 0,5
Uk3 HanpAreHne KOPOTKOro 3aMblKaHNA % 6 6 6 6 6 6
LpA YpoBeHb 3BYKOBOro AaBneHnsa ab (A) 58 58 59 62 64 65
Me MaTepuan 06MoTOK (AntoMUHWIA, Megpb) - An An An An An An
fa6aputbl 1 Macca TpaHcpopmaTopa
L OnuHa MM 1725 1700 1850 2010 1990 2100
B WnpuHa MM 970 970 980 1280 1200 1280
H Bbicota MM 1920 1950 2050 2305 2220 2395
M Macca TpaHchopmaTopa Kr 3000 3050 3700 4550 5400 6300
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[ononHuTenbHble pasmepbl TpaHcopmaTopa (ANA cNpaBKK)

MoLyHoCTb TpaHChopMaTOpa | 1000 | 1250 | 1600 | 2000 | 2500 | 3200 |

Mapametp MpucoeguHutenbHblie pasmepbl BBogos BH n HH
H2 BbicoTa go BBoga BH MM 1360 1440 1480 1700 1655 1805
B2 OT ocu go BBOAa BH MM 380 380 400 425 425 435
MO Pa3mep meray BBogamn ¢as3 MM 585 570 620 680 670 710
H3 BbicoTa go BBoga HH MM 1820 1830 1995 2195 2220 2395
B3 Ot ocn go BBOAa HH MM 300 315 360 370 400 420
B3H OT ocv go Hentpanu HH MM 240 255 265 290 290 300
MapaMeTpbl NnpUcoeaNHUTENbHbIX WKH (oTBog0B) HH
S TONWMWHA WWHbI MM 10 10 12 12 15 20
b1 Mexay 0TBEPCTUAMM B LUNHE MM 50 50 60 60 60 70
b2 OT KpaA WnHbI 40 0TBEPCTMA MM 25 25 30 30 30 35
c LLnpunHa WnHbI MM 100 100 120 120 120 150
d [AwnameTp oTBEpCTUIA MM 13 13 17 17 17 17
NoTs Konunyectso otBepcTuin MM 4 4 4 4 4 4
Y3en ycTaHOBKM 1 NnepeMeLl,eHUA TpaHchopmaTopa
K LLnprHa KaTka MM 50 50 50 50 50 50
D [OvameTp KaTka MM 160 160 160 160 160 160
Ha BbicoTa KapeTku MM 205 205 205 205 205 205
Hsg BbicoTa 6anku MM 75 75 75 90 75 90
Z1 MNpopaonbHaA KoneA MM 1070 1070 820 1070 1070 1070
Z2 MonepeyHan KoneA MM 820 820 820 1070 1070 1070
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CB:A

TexHn4YecKne xapaKTepucTuKu TpaHcpopmatopos cepum TC(J1) Ha Knacc HanpaxeHna 35 KB

CreneHb 3awuTbl: IPOO (6€3 33LMUTHOro KoMyxa)
WcnonHeHne BBOAOB: 6€3 4ONOMHUTENbHbIX LUMH

Pxx
PK3,

PK3, .

Uks
LpA

Me

MouHocTb TpaHchopmaTopa

NapameTtp

MoTepu xonoctoro xoAa

MMoTepn KOPOTKOro 3amblkaHunA npu 75 °C

MoTepn KOPOTKOro 3amblkaHWA npu 115 °C

ToK xonocToro xoAa

HanpArkeHne KOPOTKOro 3aMblKaHNA

YpoBeHb 3ByKOBOro AaBneHnsa

MaTepuvan 06MoTOK (AnloMUHWIA, Meapb)

AnvHa
LLinpuHa
BbicoTta

Macca TpaHchopmaTopa

i)

BT
BT
BT
%

Ab (A)

MM
MM
MM

Kr

HanpaeHue HH: 0,4 KB

TexHu4yeckue napameTpbl

400 435 650 750 1300 2000
720 790 1050 1450 2600 3400
800 800 1150 1600 2850 3800
4,1 3,2 2,1 2 1,7 1,1
4 4 4 4 4 4
50 51 51 52 52 53
M/An M/An M/An M/An M/An An
Ma6aputbl U Macca TpaHchopMaTopa
1400 1400 1400 1480 1630 2090
620 620 620 620 770 1100
1365 1365 1515 1520 1635 2045
850 850 1050 1200 1850 3050
0 c@ b [ElEa
e [o8 og O KX
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nln=nln=n
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o
JDL
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2150
6400
7100
0,9
6
53

An

1900
1500
2045

3150

TexHu4Yeckne xapakTepucTuku TtpaHcdopmaTopoB cepun TC Ha Knacc HanpAKeHUA 35 KB

CreneHb 3awmTbl: |POO (6€3 3aLUMTHOro KoMyxa)
WcnonHeHne BBOAOB: 6€3 40ONOAHUTENbHbIX LWNH

MouHocTb TpaHcOpMaTopa

Pxx

PK3,

PK3, o
Ixx
Uk3

LpA

Me

NapameTp
MoTepun xonocToro xoAa
MoTepn KOPOTKOro 3aMblKkaHWA Npu 75 °C

MoTepu KOPOTKOro 3amblkaHWA npu 115 °C

TOK X0NocToro xoaa
HanpAreHne KOpOTKOro 3aMblKaHNA
YpoBeHb 3ByKOBOro AaBneHnA

MaTtepuan 06MoToK (AntoMuHUA, Meab)

OnnHa
WnpuHa
BeicoTta

Macca TpaHcpopmaTopa

BT
BT
BT
%
%
a6 (A)

MM
MM
MM

Kr

2850
7200
8000
0,7
6
58

An

2230
1100
2170

4050

HanpaeHue HH: 0,4 kB

TexHu4yeckue napameTpbl

3650 4100 4950 5500
10000 11600 15000 16800
11300 13000 16900 18900
0,5 0,5 0,5 0,5
6 6 6 6
58 59 62 64
An An An An
fa6apuTtbl 1 Macca TpaHcpopmaTopa
2220 2400 2450 2460
1320 1830 1830 1830
2220 2625 2665 2675
5100 6100 6900 7800

6900
22100
25000

0,5
6
65

An

2700
1680
2900

9300



CB:A

CTPYKTYPHAA CXEMA YC/1IOBHOIMo0 Ob03HA4YEHWA
CMNOBOro TPAHCOOPMATOPA (FOCT P 52719-2007)

Oodo oot

Yncno pas TpaHchopmaTopa:
T- TpexdasHbii TpaHcdopmaTop;
0 - ogHoda3HbIV TpaHChopmaTop.

Bug cucteMbl oxnamaeHua:

C - cucteMa OXN1aaeHnA eCTeCTBEHHAA BO3AYLLUHAA MPY OTKPbITOM UCMOTHEHNN;
C3 - cucTemMa oxnNarmaeHna ecTeCTBEHHaA BO34YLUIHAA NPY 3aKPbITOM UCMONHEHWN;
CA - c 4ONONHUTENIbHOW CUCTEMOW OXN3MAEHUA NPU OTKPLITOM UCMONHEHUN;

C3[ - c LONONHUTENBHOM CUCTEMOI OXNIAKAEHUA MPU 3aKPbITOM UCMOMHEHUN

CucTeMa perynMpoBaHna HanpsaXKeHus:
H - Hannuwne PMNH;
OTcyTcTBME BYKBBI - MaHeNb NepeknoyeHns 6e3 Bo3byraeHnA (NBB);

06nacTb NpUMeHeHUA:

C - TpaHchopMaTop COBCTBEHHbIX HYHA;

11 - nuTaa nsonAaumAa o6mMoToK BH (MHPopMaLmoHHaA nuTepa);
OTcyTcTBMe ByKBbI - CUIOBON pacnpegenvTenbHbli TpaHchopMaTop;

HomMuHanbHaA MOLWWHOCTb, KBA
HanpaeHne o6mMoTkn BH, KB
Knumatuyeckoe ncnonHeHne no MOCT 15150

HRaTteropua pa3melleHua no MOCT 15150

Mpumep ycnoBHoro o603HaveHus TpaHcpopmaTopa:

TC34 - 1600/10 Y3

TpaHcdopmaTop TpexdasHbiii CyXoi C 4ONONHUTENbHBIM BO34YLIHBIM OXN13AEHWEM MPU 33LLMLLEHHOM WCMOIHEHUN,
MOLLHOCTbIO 1600 KBA, ¢ HanpArkeHnem 06MoTKM BH 10 KB, ucnonHexua Y, kateropum 3 no MOCT 15150-69.

HﬂaCCMd)VIKaLlMH KNUMATUYECKUX UCNONHEHUN:

Y - palioHbl C yMepeHHbIM KiMmaToM (4o -40 °C);
YX/1 - pafioHbl C YyMEPEHHO- X0N0AHbIM KAnmaTom (go -60 °C);
T- PafoHbI C TPOMMUYECKUM KIMMATOM.

KnaccudpuKauma Kateropun pasmMeLeHnA 060pyao0BaHNA NpU SKCNyaTauum:

1 - yCTHOBKA Ha OTKPbITOM BO34yXe;

2 - YCTAHOBKAa MOA H3BECOM WM B NOMELLEHUN, rae UMeeTcA AOCTYN HaPYHHOro BO3AyYXa;

3 - YCTAHOBKA B 33KPbITOM NMOMELLEHUN C eCTECTBEHHON LMPKyNAUMel BO34yXa;

4 - yCT3HOBKA B 33KPbITOM NMOMELLIEHUN C UCKYCCTBEHHO PErynpyemMbiMU KTMMaTUHECKUMU YCIOBUAMMK;
5 - YCTAHOBKA B 33KPbITOM MOMELLEHUM C MOBbILLEHHOW BA@HHOCTbIO.
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HanmMmeHoBaHMe opraHusaymn:

CB:A

620012, EkaTepuHbypr,

nn. Nepsow MATUNeTKK, cTp. 63

VIHH:

Ten.: +7 (343) 253-50-21

KoHTaKkTHOEe nunuo:

e-mail: dry-type@svel.ru | svel.ru

TenedoH/dpakc:

JNEeKTPOHHAA NoYTa:

TPAHC®OPMATOP CYXOW CMNOBOW Tun:

HomMuHanbHaA MOLWHOCTbL, KBA

16 25 40 63 100 160 250 400 630 800 1000 1250 1600 2000 2500 3200 4000 6300 10000 12500 16000 25000

HanpsmxeHwne U; (ceTb), KB 023 04 069 315 6 63 10 105 20 35 (NepBuiHOE HanpsAkenme, U1)
HanpaeHune Uz (Harpy3ka), KB 023 04 069 315 6 63 10 105 (BTOpUYHOE HanpsxeHne, Uz)
HanpﬂmeHMe H3, % 4 6 8 (HanpAeHvie KOPOTKOro 3aMblKaHWA, BHyTpeHHee conpoTtusneHne TpaHcpopmatopa; Uk; Ek)
Cxema un rpynna coeaunHeHuA: D/YH-11 Y/YH-0 (CxeMa 1 rpynna coegHUHEeHNA 06MOTOK TPaHCGOpMaTopa)
PerynmpOBaHme HanpAXeHnA: MBB: +2x2,5 PMH: £4x2,5 (Cnocob v ry6uHa perynpoBaHuA HaNPAXKEHUA)
BobicoTa YCTaHOBKWU, M: A0 1000 MeTpoB (BbiCcOTa YCTaHOBKYM TPaHCHOPMATOPa Haf YpPOBHEM MOPA)

KnumaTtuyeckoe ncnonHexHue: HaTteropusa pa3smeuwieHna: CreneHb 33WUTbI: Tun NnoAKNOYEHNA BBOAOB:

() Y1 or+45°Ca0-60°0 () 1 (Haynmue) () 1P33 (8 ynrom komyxe) Cwmmoe: Oen O HH

Q Y (oT+45°Cpo-50°0) O 2 (nop Hasecom) Q IP54  (ynnuHoe, Nblne3allmiLeHHoe)

O XJ1 (0T + 45 °C 10 - 60 °C) Q 3 (B nomeLeHunn) Q IPOO (663 Koyxa, 6e3 AOMOAH. W)

O T (oT+50°CpHo-10°C)

KabenbHoe: O BH Q HH

WcnonHeHue BBOAOB (B KOXyXe):

Q |P21 (B 3aLMTHOM KOMyxe)

BH - cneBa EN >
O |P31 (B 33LMTHOM KOMyxXe) HH - cnpasa
. BH - cnpasa < <k
MaTtepuan 06MOTOK: MNapameTpbl NoTepb: HH - cnesa
Q AntoMuHWiA (An) MNotepwn XX, BT (He 6onee): 7Y
O Megb (M) MoTepw K3, BT (He 6onee): BH, HH - cBepxy

YnaKoBKa TpaHcpopmMaTopa:

Q CTpeTy-nneHKa

O [epeBAHHaA yrnakoBKa

AononHuTenbHaA KOMMIEKTauua:

Q BAoK KOHTPONA TeMnepaTypbl
Q LLIkad TennoBoi 3awuThl
O YCTaHOBKa A0NOHUTENIbHOV BEHTUNALUM

O KomnneKT BMbporacamnx nogxknaaoK

KonuuecTtBo TpaHc$hopmMaTopoB.:

BH, HH - cHu3y

A"

(npyroe)

®da3uposKa (cnesa Hanpaso):
0co6eHHOCTU KOHCTPYKLUM: P ¢ pago)

Bsoabl BH: - BBoabl HH:
@ MarnuTtonposog no cxeme STEP-LAP :
A-B-C c-b-a-0
@ JnTas usonAumA 06MoToK BH (ctanpaprHoe) (cTaHpapTHoe)
i C-B-A 0-a-b-c
fopAaYee UMHKOBaHME APMOBbIX 6ANOK : (3epKasnbHO) : (3epKanbHo)

O (apyroe) O (apyroe)

CpoOK NocTaBKu:

JononHutenbHble Tpe60BaHUA NO YCNOBUAM PpaboTbl U KOMMEKTaLun:



http://svel.ru 

CB:A

NMPEOBPA3OBATEJ/IbHbIE
TPAHCOOPMATOPbDI

MNpeobpa3oBaTenbHaA TEXHUKA WMCMNONb3yeTcA ANA Bbl-
NPAMMEHNA NEePeMEHHOro TOKa B MOCTOAHHbIN, UHBEpP-
TUPOBAHMA MOCTOAHHOIO TOKA B MepeMeHHbln, nNpeo6-
Pa30BaHMA YacTOTbl, YMCNa $Ha3, a TaKKe HanpAMeHuA
NOCTOAHHOrO TOKA OAHOMO 3HAYeHWA B HANPAKEHNA Apy-
roro 3HayeHunA. OCobeHHO LUMPOKOe NPUMEHeHne nony-
4YMNO BbINPAMSIEHNE NEPEMEHHOr0 TOKa B CBA3U C TEM,
YTO 3Ha4YUTeNbHaA 4YacTb BblpabaTbiIBAEMON 3M1EKTPO3-
Heprun NnoTpebnaAeTcA B 3/1€KTPOYCTAHOBKAX NOCTOAHHO-
rO TOKA. [JaHHble 31EeKTPOYCTAHOBKM NONYYUAN LUMPOKOE
pacnpocTpaHeHve B YepHOW W LBETHON MeTannypruu
(NpoKaTHoe NpPoM3BOACTBO), FOPOACKOM TPAHCMOPTE, He-
Ne3HO0POHHOM TPaHCMopTe, BypoBbIX YCTAHOBKAX U T.A4.

TpaHchOpMaTOpbl, UCNONMb3yeMble B Npeobpa3oBaTesib-
HbIX YCTAHOBKAX, C/IYMKaT A8 U3MEHEHUA 3HaYeHi 1 ero
COrNacoBaHNA C BbIXOAHbIM HaNpAMeHnem npeobpaso-
BaTens. C NomoLLblo TPaHCHOPMATOPa CEeTb MOCTOAHHO-
rO TOKA M30MMPYIOT OT CETV MEPEMEHHOMO TOKA, YBeNnYm-
BaIOT YMCNO $a3 BEHTU/IbHLIX 06MOTOK A8 YMeHbLLEHNA
NyNbCauuii BbINPAMAEHHOro TOKa, YAy4LLaT GopMy ce-
TeBOro TOKa.

pynna CB3n npomssoaMt  TpaHCchOPMATOphI
CO cnefywoWMN CXeMaMU W rpynnamMu coefunHeHnA
no MOCT 16772-77:

e TpexdasHble TpaHchOpMaTopbI:
Y/y-0; A/y-11; ¥Y/n-5; ¥/p-11; A/A-0;

e TpaHcOpMaToOpbl C PACLUENNEHHON BEHTUIbHOW
06MOTKOWN:
n/ny-o-11;y/Ay-11-0; ¥/AA-11-11; A/Yyy-11-11;

e TpaHchHOpPMATOPbl CO CXEMOI COeAMHEHNA:
[/YaBTo-11;

e TpaHchHOPMATOPbI C YPaBHUTENbHbLIM PEAKTOPOM:
Y/YHpPYHpP-0-6;

®  TpaHchOpPMATOPbI CO CXEMOW
«TPeYrofibHNK C MPOAO/IHKEHHbIMU CTOPOHAMMY:
OasTto/YYAQ-11,25-10,25.
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Mpynna CB3J1 npon3sBoguT BCe BUAbI CyxmMX npeobpaso-
BaTe/bHbIX TPaHCcHOPMaTOpPOB:

e TpaHcdopmaTopbl ANA cucteM Bo3byHaAeHUA Typ60o-
N rMMOporeHepaTopoB;

e TpaHcdopmaTopbl ANA NUTAHWA 3EKTPOMNpUBOAOB
6YpPOBbIX YCTAHOBOK;

Y Tpchd)OpMaTOpbl AnAa nNTaHnMA nonynpoBoaHUKO-
BbIX npe06pa3OBaTenel7| TAroBbIX I'IO,D,CT8HL|,VII7| ro-
POOCKOro 3MEeKTPUYecKoro TpaHcrnopTa (TpamBaiw,
Tponnenbyc, MeTpo);

e TPaHchopMaTOpbl ANA paboThl B BbINPAMUTENbHbBIX
arperaTax, B 3/1eKTPOYCTaHOBKaXx, BXOAALLMX B
CUCTEMY TArOBOr0 3/IEKTPOCHABMKEHMA Hene3HblX
Aopor;

TpaHC(I)OpMaTOpr ONnA NUTaHMA 3neKTponpmBoaosB
MOCTOAHHOIMO TOKQJ;

TpaHchOpMaTopbl O1A MUTAHUA 31EKTPOMNpUBOA0B
®  nepemMeHHOro TOKa;

e TpaHcdopmaTopbl AN1A paboTbl B CXEMAX CONHEYHOM
1 BeTporeHepauuu.

CB:A

Harabin npeobpa3oBaTenbHbIl TpaHchopMaTop npeg-
cTaBnAeT coboM YHUKANbHYIO KOHCTPYKTOPCHYIO pa3pa-
60THY, T.K. OH NPON3BOAMUTCA NOA KOHKPETHOrO 3aKa3uun-
Ka, C y4eTOM NpefocTaBnAemMoro rpaduka neperpysox,
COCTaBa rapMoOHWK W MapamMeTpoB npeobpasoBaTens.
CB32)/1 noctaBnAeT TpaHCHOPMATOPbI, MAKCUMANbHO CO-
0TBETCTBYIOLLME TPEHOBAHMAM 3aKa3umnKa.

Bce TpaHchopMaTOpbl M3roTaBAMBAKOTCA B COOTBETCTBUN
c TpebosaHnAaMK NOCT 16772-77 v TeXHNYeCKnmun Tpebo-
BaHNAMW 33Ka34MKa.

O6nacTtb NpUMeHeHnA Npeobpa3oBaTe/ibHbIX TPAHCPOPMATOPOB

O6nactb BbinpaMneHHoe BbinpAMNEHHbIN TOK T_:f'"aOHBc%?oMa:"THooc;b HanpsameHue cetn,
npUMeHeHnA HanpAxeHue Ud, B Id, A P KI!’:)A Pa, KB

INEKTPUPULNPOBAHHbIN

Hene3HoA0POMHKHbIA TPAHCMOPT S0, 2710

DNEeKTPUPULMPOBAHHBIN rOPOACKON

TPaHCNOpT B S

DNEKTPUPULNPOBAHHbIN
NPOMbILLNEHHBIA U BHYTPULIEXOBOM
TPaHCNOpT

230; 600; 1650

anbBaHNYeCKMe YCTAHOBKM,
3M1EKTPOXMMMYECKaA 06paboTKa
MeTannos

12; 24, (36)

115; 230; (345)

DNeKTponpmBo NOCTOAHHOMO TOKa 460; 660; 825;
1050
DNeKTPonpMBOA4 NEPEMEHHOMO TOKA: 4000; 8000

+ Npeobpa3oBaTe/n YacToThl CO
3BEHOM NOCTOAHHOrO TOKa Ha 6a3e
BbICOKOBOJIbTHBIX CEKLUI

75; 115; 160; 230;

+ NPeo6pa3oBaTeNN YacToThbl C Heno- 460: 605: 1200

Cpe,ElCTBeHHOVI CBA3blO

CraTuyeckoe Bo3byraeHme

CUHXPOHHBIX MaLLINH 220-1730

1250; 1600; 3200 630-2000 6; 10; 35

800; 1250; 1600; .

2000: 2500 630-4000 6; 10

500; 1000; 1600;

2000; 2500; 3200 400-6300 6; 10; 35
4000
100; 320; 400;
630; 1000; 1600; 25-4000 0,38; 6; 10; 35
3200; 6300

25; 50; 100; 200;

320; 400; 500;

630; 800; 1000; .
1250- 1600: 2000: 25-12500 0,38; 6; 10; 35
2500; 4000; 5000;

6300; 8000

500; 800; 1000
1250; 1600; 2000 5000-12500 6; 10; 35
1300; 2000; 3200; 400-2500 6; 10

4000
0,38; 3; 6; 10;
20-6300 25-6300 13,8; 15,75; 20;
24; (35)
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CB:A

NMPEOBPA3OBATEJ/IbHbIE
TPAHCOOPMATOPBDI

PenMbl Neperpy30K npeobpa3oBaTebHbIX TPaHCPOPMATOPOB

Pexum
Harpy3sku

BbIXO4HOM TOK,
% HOMWHaNbHOrro
3Ha4YeHuA

100

100
150

100

150
175
200
250

100

125

225

350

100

125

150

200

100

125
150
175
200

MpogonHnTeNnbHOCTb

MpogonHuTensbHbIn
pexnm

MpoaonHunTenbHbIn
pexum

1 MuH.

MpogonHuTensbHbIn
pexnm

2 MUH.
1 MUH.
15c.
10 c.

MpogonHuTenbHbIR
perunm

2 u.

10c.

5c

MpogonHnTenbHbIn
pexnm

24.

5 MUH.

1 MUH.

MpogonHnTenbHbIN
pexum

15 MuH.
5 MUH.
2 MUH.
1 MUH.

LnknuyHocTb

2 pasa B CYyTKK

75 C. B TeyeHun 2 4.
(2 pa3a B cyTKW)

2 pasa B CyTKM

1 pa3 B 30 MUH.

1 pa3 B 30 MUH.
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MpumMmeyaHue

LIMKNNYHOCTb YCTaHaBNMBAETCA B
cTaHgapTax n TY Ha TpaHCcpOopMaTopbl U
PEeaKTOPbl KOHKPETHbLIX FPYNMN 1 TUMOB

Meperpy3ky UMEIDT LIMKINYECKUIA
XapaKTep; B Te4eHUM UMKNa (Nneperpy3ka 1
nay3a) cpegHee KBaapaTU4ecKoe 3HaveHne
TOKA He A0/HKHO NpeBbILLaTb HOMUHANbHOe

3Ha4YeHve 33 Bpems ycpefHeHuA

He 6onee 10 MUH.

CpefiHee KBaapaTUYeCKOe 3HaYeHne ToKa
3a Nlobble 8 Y. CYTOK He O0MHKHO
NPEeBbILLIATb HOMUHASbHbIV TOK

CpenHee KBaapaTU4eCKoe 3Ha4YeHne ToKa
33 BpemMA 75 C. He A0NHKHO NpeBbIwaTb
125%

HOMWHA/IbHOr0 TOKA

CpenHee KBafpaTU4eCcKoe 3Ha4YeHne ToKa
33 nobble 8 Y. CYTOK He AOMHKHO
MNpeBbILAaTb HOMUHA/bHBINA TOK

CpefHee KBaapaTU4eCcKoe 3Ha4YeHne ToKa
3a ntobble 30 MUH. He A0MKHO NPeBbIlaTh
HOMWHA/bHbIV TOK, @ €C/IN B TEYEHUN 3TUX
30 MuH. npoucxogut 100-npoueHTHaA
neperpy3ka, To BpemMA ycpeaHeHUA JOHKHO
6bITb 5 MUH.

CpefHee KBapaTNU4eCKOe 3Ha4YeHne TOKa
3a nobble 30 MUH. He A0MKHO NpeBbIlWaTh
HOMWHA/bHbLIN TOK



CB:A

PenMbl Neperpy30K npeobpa3oBaTebHbIX TPaHCPOPMATOPOB

BbIXo4HOM TOK,

Pexum
HarDV3KY % HOMWHanbHoro | MpoaoNHUTEeNbHOCTb Llmknu4yHocTb MpumeyaHue
Py 3Ha4YeHuA
100 MpoaonKnTeNnbHbIN = 6 o
€M paboTbl ¢ GOPCUPOBAHHBIM
7 pexnm 1 nnn 2 pasa B cyTkKn P pcvp
BO36yKaeHneM
200 50 c.
MpoaoNKNTENbHbLIN
100 8-11
peMNM LIMKNNYHOCTb B peXMMax Harpy3kum
8 - CTaHaB/MBAETCA B CTaHAapTax uan TY Ha
150 2 MUH. y el
TpaHc$OpMaTOPbl KOHKPETHBIX MPYMM U TUMOB
200 10 c.
MpoaonsuTenbHbIn
100 8-11
pPeMNM LIMKNMYHOCTb B peXMMax HarpysKku

9 125 5y = YCTaHaBNNBAETCA B CTaHAAPTaxX unn TY Ha
- TPaHCc$HOPMATOPbl KOHKPETHbBIX MPYMN U TUMOB

200 10 c.
100 MNMpoaoNHKUTENbHbIN
PEHIM LINKNMYHOCTb B permnmMax Harpyskm 8-11
10 150 54 - yCTaHaBNMBaeTCA B CTaHAapTax unn TY Ha
- TPaHCc$OPMATOPbl KOHKPETHbIX MPYMN 1 TUMOB
200 1 MUH.
100 MpoaonHnTeNbHbIN
PEHIM LIMKANYHOCTb B peumMax Harpy3km 8-11
11 150 >y = YCTaHaBNNBAETCA B CTaHAAPTaxX uin TY Ha
- TpaHCc$OPMaTOPbl KOHKPETHBIX MPYMM U TUMOB
300 1 MUH.

KOHKpEeTHble TeXHUYEeCKNe XapaKTEPUCTUKM NPeobpa3oBaTesbHbIX TpaHCcPopmaTopoB CBIJ1 He NpMBOAATCA B faHHOM
KaTanore. 3anpocbl NOYTW BCErAa OT/IMYAKOTCA MO NapameTpaM, No3ToMy NPopaboTKa M Bbiga4a TEXHUYECKUX cneum-
dUKauWi ocyLLecTBNAGTCA MHOAMBMAYANBHO ANA KaKA0ro KNeHTa.

YT06bI NprO6pPETaeMblii Npeobpa3oBaTesbHbI TPaHCHOPMATOP COOTBETCTBOBAN MO XapaKTepy HArpy3oK npeobpaso-
BaTe/IbHOM TEXHMKE, 06eCneUnBan AOMNHKHYI0 HAOEMHOCTb M SKOHOMUYHOCTD - MNPY NPOEKTUPOBAHMUN BarKHO YUNTLIBATb
BCe 0CO6E€HHOCTV NPeobpa30BaTEIbHON HArpy3Ku.

MeHeaxepbl CB3/1 Bcera rotoBbl 0Ka3aTb KOHCYNbTaTUBHYIO NOAAEPHKKY Ha cTaaun popMmupoBaHnA TpeboBaHU
K 060py0BaHUIO C Y4ETOM cneundurmn paboTbl NpeobpasoBaTesibHON TEXHUKMN.
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CB:A

CTPYKTYPHAA CXEMA YC/1IOBHOIMo Ob03HA4YEHWA
NMPEOBPA3OBATE/IbHOM0O TPAHCO®OPMATOPA

(FOCT 16772-77)

Yncno ¢pas TpaHchopmaTopa:
T - TpexdasHbIi TpaHChOpMaTop;
0 - ogHoda3HbI TpaHchopMaTop.

Bua BeHTUNbHOM 06MOTKM (BO):
P - pacwenneHHasa o6MoTKa BO;
OTcyTcTBME BYyKBbI — HepacllenneHHaa obMoTKa BO;

Bug cuctembl oxnarmgeHus:

C - cucTema oxnamaeHuA ectecTBeHHanA BO34YyLWHaA NP OTKPbITOM NCNONHEHNN;

C3 - cucTema oxnarmaeHA ecTeCTBEHHaA BO3AYLUHAA NPU 3aKPbITOM
MNCNONHEHWN;

CA - c AONONHUTENbHON CUCTEMON OXNarKAEHMA MPU OTKPBLITOM UCMONHEHWM;
C3[ - c AONOAHUTENBHOWN CUCTEMOWN OXN3HAEHNA NPY 33KPbITOM UCMONHEHUN;

Cuctema perynmpoBaHnA HANPAMKEHUA:
H - Hanu4ue PMH;
OTtcyTcTBUE byKBbI — oTcyTCcTBME PMH;

Bug TpaHcdopmaTtopa:
M - npeobpa3oBaTenbHbIN;

YpaBHUTENbHbIN peaxTop:
Y - Hanu4ne ypaBHUTENBHOMO PeaKTopPa;
OTcyTcTBMe ByKBbI — OTCYTCTBME YPABHUTENIbHOMO PEaKTopPa;

TnNoBaA MOLLHOCTb, KBA;
HanpsxeHue ceteBoi 06MoTKM (CO), KB;

06nacTb NpUMeHeHuA:

M - ANnA 3neKTpMPULIMPOBAHHOMO Hene3Ho[0POHHOro TPAHCMOPTa;
B - AnA Bo36yauTenen CUHXPOHHbIX reHepaTopoB;

M - AnA noAcTaHUM METPOMNONNTEHS;

B - anA 6ypoBbIX YCTAHOBOK;

Knnmatnyeckoe ncnonHerune no MOCT 15150

Hateropusa pasmetienua no MOCT 15150

MpuMep ycnoBHOro 0603HaveHusa TpaHcpopmaTopa:

TPC3M - 3200/6 b YX/1

oo -4/agot

TpaHchopmMaTop TpexdasHbli Mpeobpa3oBaTeNbHbIN CyXOM C eCTeCTBEHHbIM BO3AYLIHbIM OX1aAEHMEM NPU 33LLMLLEHHOM
WCMONHEHWM, TUMOBOWM MOLLHOCTbIO 3200 KBA, ¢ HanpaxeHnemM 06MoTKM CO 6 KB, ¢ pacwenneHHon 0b6MoTKol BO,

ncrnonHexnma YXN, kateropum 1 no MOCT 15150-69, gnAa 6ypoBbIX YCT3HOBOK.

56



HanmeHoBaHue OpraHmnsaunm:

NHH:
KoHTakTHOE nunuo:
TenedoH/dakc:
DNEeKTPOHHAA NnoYTa:

TPAHC®OPMATOP CYXOW NPEOBPA30BATE/IbHbIN

HomMunHanbHaA MOLWWHOCTbL, KBA

HanpsaxeHne CO (ceTb), KB

HanpsaeHune BO (Harpy3ka), kB

HanpseHne K3, %

CxeMa 1 rpynna coeguHeHus:

PerynvupoBaHue HanpaMmeHuA:

BbicoTa YCTaHOBKMU, M:

Ha3HauyeHue TpaHcpopMaTopa:

Tuvn:

i CB:A

620012, EkaTepuHbypr,

nn. Mepsow MaTnneTku, cTp. 63
Ten.: +7 (343) 253-50-21

e-mail: dry-type@svel.ru | svel.ru

25 40 63 100 160 250 400 630 800 1000 1250 1600 2000 2500 3200 4000 6300 10000 12500 16000 20000

04 069 315 6 63 10 105 138 1575 20 35

04 069 315 6 63 10 105
Y/D-11 Y/Y-0 Y/D-Y-11-0

MNBB: £2x2,5

Ao 1000 meTpos

HanpsameHwne BbinpamnenHoe Ud, B

ToK BbINpAMAeHHbIn Id, A

Hnacc neperpy3ok no MOCT 16772

KnumaTtuyeckoe ucnonHexHue:

Q YXJ1 (0T + 45 °C go -60 °C)

Qy

(oT+45°Cpo-50°0)

O XN (0T + 45 °C go - 60 °C)

QT

MaTtepuan o6MOTOK:

(oT+50°Cpao-10°C)

Q AntloMuHUIA (An) Q

(O Megs™

[AononHuTenbHaA KOMMNAEKTauuA:

O
O
O
O

Konuuectso TpaHc$hopMaTopos:

[JononHuTtenbHble TDE6OBBHMH no ycnosmam

BNOK KOHTPONA TemMnepaTypel

LWWKa¢ Tennoso 3awmThl

KaTeropun pa3mMmelleHuA:

O 1 (Ha ynuue)

Q 2 (noa HaBecom)

O 3 (B nomeLLeHnn)

YnaKoBKa TpaHcpopmMaTopa:

CTpeTy-nneHKa

Q [epeBAHHaA yrnakoBKa

YCTaHOBKa 4ONOMHUTENBHOW BEHTMAALUN

KoMnneKT BubporacALmMX NOAKN3A0K

(MapameTpbl NpeobpazosaTensa. BarHo A1A TOYHON OLIEHKM NapaMeTpoB TPaHCHOPMATOpa)

(MapameTpbl Npeotpa3osaTena. BarHo AnA TOYHOW OLIeHKM NapamMeTpoB TPaHCGOpMaTopa)

i 5-A 23-a
i 7-a 25-a
i 11-A 47-a

49-A

(Knacc neperpysok TpaHchopMaTopa, 06yCNIOBHEHHDIN TUMAMM 1 PEUMaMI Harpy30K)

CTeneHb 3aWUThbI:

i 13-a

(NepBryHOe HanpAMmeHue - ceTeBan 06MoTKa, CO)
(BTOPUYHOE HaNPAMKEHWE - BEHTU/IbHAA 06MOTKa, BO)
(HanpAreHne KOPOTKOro 3aMbIKaHWA, BHyTpeHHee conpoTuenexune TpaHcdopmaTtopa; Uk; Ek)
(Cxema 1 rpynna coeHUHeHWA 06MOTOK TpaHCPOpPMaTopa)

(Cnocob 1 rybrHa perynnpoBaHnA HaNPAHKEHNA)

(BblcoTa yCTaHOBKM TPaHCHOPMATOPa Haf YpOBHEM MOPA)

MynbcHOCTb cxeMbl BbinpaMaeHua (6, 12, 24):

: COCTaB rapMOHWK, %:

UcnonHeHue BBOAOB (B KOXyXxe):

@ l'opﬂqee LUMHKOBaHME APMOBbIX 6anok

Q IP33 (B Y/IM4HOM KOMyXe) O CO - creBa > >
O : BO- cnpaga
IP54  (ynuyHoe, Nbine3alunileHHoe)
.................................................................................. CO - crpasa - <
O IPOO  (6e3 Koryxa, 6€3 A0MNOSH. LWNH) Q BO- cnesa
O P21 (B 33LUTHOM KOMyxe) VA
Q P31 (B 33LUMTHOM KOMyXe) Q CO, BO - cBepxy
Tun noAKNIOYEeHUA BBOAOB:
O CO, BO - cHuzy
LnHHoe: Q co O BO N
KabenbHoe: Q co O BO O
(ppyroe)
0co6eHHOCTU KOHCTPYKLUM: ®a3uposKa (cnesa Hanpaso):
@ MarHutonposog no cxeme STEP-LAP Beogbl CO: Bsogbl BO:
@ NuTan usonaumA 06MoToK BH O éT;HEa‘p&oe) : &T-BEJA;DQH-O g))

O (apyroe)

CpOK NoCTaBKM:

O (Apyroe)

pa60TbI n KOoMNnexkTauyunu:



https://svel.ru/

CB:A

OTPAC/TIN NPUMEHEHWA
CYXNX TPAHCOOPMATOPOB CB3J1

060000

JHEPIETUKA

MAO «PocceTtu»

[ocyAapcTBeHHaA Kopnopauua

Nno aTOMHOW 3Heprun «PocaTom»

MAO «NHTep PAO»

MAO «Pyclnapo»

MAO «3Hen Poccmar

MAO «fOHuMpo»

OAO «DopTym»

MAO «T Mntoc»

AO «CaMpyK-JHepro»

Ha3axcTaHCKaa KOMNAaHWA Mo YNpaBAeHUo
3NeKTpuyeckuMmn cetamMn «KEGOC» (KasaxcTaH)
AO «Tenacm»

TPAHCMNOPT

OAOQO «PH{O»

FAMK «Y36eKncToH Temup Vynnapu»

MAO «HOBOPOCCUNCKNIN MOPCKOWM TOProBbIA NOPT»
OAO «BaHVHCKMIA MOPCKOM TOProBbli NOPT»

AO «MopcKor Toprosbivi NOPT YCTb-JTyrax

O «Bbenopycckan wenesHana goporay

CTPOUTENBCTBO

MrT KpacHasa nonAaHa, CnopTUBHO-TYPUCTUHECKUIA
KOMMNeKC «OpHana Kapycenb»

EMYM CnopTuBHbIN KOMMNeKc «YPAJIMALL»

TPL, «prHBUY»

MBL| «EKaTepuHbYpr-IKCno»

HemepoBcKana rocygapcTeeHHan obnacTHan
dunapmoHua

[ocyaapCcTBEHHbIN My3er SpMUTaH

Astana Marriott Hotel

EXPO-2017, AcTaHa

HoBbIlh ropo BbICOKOTEXHONOMMYHbBIX MHAYCTPUI
«V/IHHOMONNCY

TU «Mera»
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HEDOTENA3SOBAA OTPAC/1b

MAO «a3npom»

MNAO «HK «PocHedTb»
MAO «TaTHepTb»

MAO «AK «TpaHcHedTb»
MAO «/IYKON/»

MAO AHK «bawHedTb»

METAJTNYPIUA

MAO «HoBoNMNEUKNn MeTanIypruyeckmin KOMOMHaT»
MAO «MapnynonbCKUi MeTanypruyeckmm
KOMBUHAT nM. nbnyay (000 «MeTuHBeCT XONANHM»)
000 «EBPA3 XonguHry

MAO «TpybHana MeTannypruyeckan KoMMNaHMA»

MAO «CeBepcTanb»

MNAO «MK «HopHWKenby

OAO «PYCA/»

AO «TpaHCHaUMOHaNbHAA KOMMNAaHUA «Ka3xpomy»

AO «ApcenopMutTtan TemunpTtay»

MAO «YHenAabuHCKMI TPYOONPOKATHbIN 3aBOAY

3A0 «PyccKana MegHasA KOMMNaHUAY»

=——=CBZ2A i

NPOMBbILLJTIEHHOCTb

000 «06BbegnHEHHAA aBTOMOBWNBbHAA rpynna»
OAO «ABTOBA3»

MAO «CNBYP XonguHr»
MAO AK «Anpoca»

OAOQ «ApxaHrenbckuin LIBK»
OAO «lpynna «nnum»

TOO «KasdocdaT»

MAO «Ypankanuniny

OAO «®ocArpo»

MAO «Meyeny

OAO «Benopycbkannin»
OAO «HA®TAH»




HOPBEInNA

|

[EOMPADUA
“TA [MOCTABOK

SKBAAOP

|



CB:A

POCCHNA
NATBUA J
BENIAPYCb
KA3AXCTAH
YKPAUHA J
rPY3uA HOHKHAA
A3ePBANmHAH Y ODERVCTAH HMPTBMH KOPEA
APMEHI/IFII l TyPHME‘Hl/ICTAH J.
TAOMVIKNCTAH
MbAHMA
VHAVA J
J BbETHAM

|
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CB:A

NCTOPNA 3ABOAA N YCIEXU

Ha4vano geAatenbHocTn. Ha 3aBoae
"Poc3HeproTpaHc" (cenyac Ha3biBaeTCA
"CBepanoBIneKTpo") B NpOn3BOACTBO HbiNn
3anyLeHbl cyxme TpaHcpopmaTopebl. K pabote
NPUCTYNUAN CNEeUNANINCTLI C 60NBbLLMM ONbITOM
B 061acTn TpPaHCHOPMATOPOCTPOEHHUA.

PaclumpeHne HOMEHKNATYpbl 33 CHET
obecneyeHmns pa3NnYHbIX BApUaHTOB
UCMONHEHW BBOAOB W 3aLLIMTHBIX KOMHYXOB.

Pa3paboTaHbl U Npou3BeeHbl cyxue
npeobpa3oBaTesibHble TPaHCPOPMATOPpbI
TPC3MN-3200/6 b YX/11 Hapy*HOI YCTAHOBKM
(BO3MOMHOCTb 3KCNNyaTaLmn Npy TeMnepaTypax
00 MuHyc 60 °C).

PacLumpeHne HOMEHKIATYpbl CUIOBbIX
TPaHCcPOPMaTOPOB 33 CHET TUMOB C MeAHbIM
NPOBOAHVMKOM 06MOTOK.

MNonyyeH cepTudMKAT COOTBETCTBUA
MexayHapogHon Cucteme MeHeaMeHTa
Kayectsa ISO 9001:2000 B aBTOpUTETHOM
cepTnduympytoLLen opraHnsauum BSI,
BenukobpuTaHuna (ABNAIOTCA pa3paboTynkamm
[aHHOro CcTaHaapTa). PacwmpeHne
HOMEHKNATYpbl NPe0bpa30BaTe/IbHbIX
TpaHchopMaTopoB.

Bcepoccuiicknin macwtab. B Mockee, CaHKT-
Metepbypre, KpacHoApcKke, KpacHoaape v Knese
TOPHECTBEHHO OTKPbINUCHL NpeaCcTaBUTeNbCTBA
CB3J1. YupergeHa Mpynna CB3/1,
06beanHMBLLIAA 3aBoAbl «POCOHeproTpaHC»

n «CB3J1 - Cunosble TpaHchopmaTopblx».

Pa3paboTaH 1 npousseaeH TpaHcpopmaTop
TPC3M-12500/10,5 M YX/11 anAa Hy*xA
PH . PaclumpeHne HOMEHKIATYPbl 33 CHET
NpoV3BOACTBA CyXMX TpaHCHOPMATOpoB
60NbLLUOK MoLHOCTU (Ao 16 MBA).

OTKpbITbI HOBbIE NPeACTaBUTENbCTBA B

AcTaHe, Ka3zaHu n Hosocubumpcke. OcBOEHbI

B MPON3BOACTBE CyXne TPaHCHOPMATOPbI HA
KNaccbl HanpAXeHuA Ao 35 KB. MNonyyeHbl
NMLEH3UN HA KOHCTPYMPOBaHME 1 pa3paboTry
060pyn0BaHNA ANA aTOMHbIX cTaHUmiA. C 3Toro
roga Mpynna CB3/J1 ABnAeTCA HaAEHKHbIM
NapTHEPOM [oCKopnopauum «PoCcaTomMy B 4aCcTh
N3roTOB/IEHNA N NOCTaBOK TPAHCHOPMATOPHOro
obopyaoBaHuA.

OTKpbITO NpegcTaBuTenbcTeo CB3/1 B
Xabaposcke. OCBOEHbI B MPON3BOACTBE
TpaHchopMaTopbl ANA Pa3NYHbIX
KAUMATUYEeCKNX N KO0 MYeCcKnx ycnoBsumm
OKpYHatoLlen cpeabl, MO3BONAOLLMX
3KCMNyaTMPOBaTb BbIMyCKAeMyo NPOAYKLMNIO
B CTPaHax AanbHero 3apyberbA.
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BnepBsble B Poccun paspaboTaHbl 1
nponsBefeHbl cyxme TpaHCHOpMaTopsl,
OCHaLLeHHble ycTporicTBoM PIH gnAa HyxA
OCHK EIC.

MpounssoacTso nepsoro B PO cyxoro
TpaHchOpMaTopa € CepaevHMKOM 13 amopdHom
cTanu moLHocTbio 250 KBA 6narogaps
cobctBeHHbIM HNOKP. UcnblTaTensbHasn
nabopatopuA CB3J1 akkpeauToBaHa B EguHON
HaUMOHANbHOM CUCTEME aKKpeauTauun.

MoaepHM3MpoBaHa KOHCTPYKLUUSA
TpaHcdpopmaTopos 25-63 KBA B yactu

MOSIHOM COBMECTUMOCTU MNpU YCTAHOBKE B
CMNOBble AYENKN Pa3/INYHbIX NpoM3BOAUTENEN.
Yny4leHbl TEXHUKO-3KOHOMUYECKMe NapaMeTpbl
HOBbIX MOJenewn.

OTKpbITO 0YepeaHoe NpeacTaBUTeNbCTBO
KoMnaHuu B Cnbupm - B ropofe VIpryTcKe.

Cyxue TpaHCPOpMaTOpbl NOAYYMAN «3010TON
cepTUPMKaT» COOTBETCTBUA CTAHAPTY
MemayHapoaHOW 31eKTPOTEXHNYECKOM
KoMmccun M3K 60076-11 no pe3synbtatam
ayauTa u ucnbitaHnin KEMA (Hugepnangbl).

HWOKP no pa3paboTke cyxoro TpaHchopmMaTopa
Ha 110 KB ana ¢eagepancHbIX CceTen.
[OTOBHOCTb K MPOM3BOACTBY CyXMX
TpaHchOpMaTopPOB MOLLHOCTLIO A0 25 MBA

Ha KNaccbl HaNpAXeHnA o 35 KB.

OcBOEHO Npomn3BOACTBO TPaHcPopMaTopoB
ONnA BO306HOBNAEMbIX UCTOYHUKOB

3Heprum (CONHEYHbIE 3NEeKTPOCTAHLUMMN U
BETPOYCTAaHOBKM) C y46TOM 0CObEHHOCTEN
oTpac/n. HayaTto coTpygHMYeCTBO C BegyLLnMm
Npou3BOAUTENAMU A3HHOIrO TUMNa reHepauun.

pynna CB3J1 akKpeanToBana CO6CTBEHHbIN
MCMbITaTENbHbBIN LEHTP, B KOTOPbIA BOLLN
BCe nabopatopun KoMmnaHuw. NcnbiTaTenbHbIR
LIeHTPp CNocobeH NpoBOANTb NMPAKTUYECKN
MONHbIV NepeYeHb NCNbITAHUN BCero
BbIMNYyCKaeMoro 06opyaoBaHuA.

Ha o6beKTax HalmMxX 3aKa3ynKoB
aKkcnnayaTupytoTca 6onee 10 000 cyxmx
TpaHchopmaTopoBs nponssogcTea CBIN.
HaxkonneHHbIN onbIT NPON3BOACTBA

W 3KCMyaTauum noMoraeT Ham
COBEpLLEHCTBOBATb BblNyCKaeMylo NPOaYyKLUUIO
M NPeanaraTb HaLLMM KANEHTaM fyyLine
pelueHuA, oTBeYaloLwme BCeM NPUHLNNGM

1 Tpeb0oBaHMAM COBPEMEHHOW 3HEPreTUKN.

AKTVBHbBIN BbIXO4 Ha MeayHapoaHble
PbIHKM 1 paclwmpenne reorpadum NoCTaBoK
TpaHcdopmaTopos CBIJ.



AOPYIME NMPOAYKTDI
NMPON3BOACTBA CB3Ji

MAC/TIAHbIE TPAHCOOPMATOPbI

ROMMMJIEKTHbIE
N3MEPUTESIbHbIE TPAHCOOPMATOPHI PACMPELENNTENbHBIE YCTPONCTBA
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KOMMJIEKTHbIE HW3KOBO/1bTHbIE
TPAHCOOPMATOPHbIE NOACTAHUWNA KOMMNEKTHBIE YCTPOMCTBA

Bonee nogpobHana nHpopmauma Ha canTe: svel.ru

vk.com/svelgroup

t.me/gruppa_svel

youtube.com/user/SVELcorporate



http://svel.ru
https://vk.com/svelgroup
http://t.me/gruppa_svel
http://
https://www.youtube.com/user/SVELcorporate

CB:A

K/IOYEBOI MAPTHEP B BOMPOCAX
SHEPMO3®OEKTUBHOCTU

YNPABNAKOWAA KOMNAHUA

AO «PYNNA CB3/»

620010, EkaTepuHbypr, yn. YepHAXOBCKOro, CTp. 61

Ten.: +7 (343) 253-50-22, 253-50-20. ®aKc: +7 (343) 253-50-18
info@svel.ru | svel.ru

AENAPTAMEHT NMPOAOAH CYXUX TPAHC®OPMATOPOB
620012, EkaTepunbypr, nn. Mepsow MATuneTrn, cTp. 63
Ten.: +7 (343) 253 50 21

e-mail: dry-type@svel.ru | svel.ru
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