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TPAHC®OPMATOPbI CYXME CEPUI

OptiTransD
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NEPEYEHb COKPALLEHWUIA VN 06O3HAYEHWIA

B HacTosLLEM PyKOBOACTBE N0 8KCMNYaTaLM NPUMEHSIOT CnefyIoLLne COKpaLLEeHs 1 0603Ha4eHus:
BH - Bbicokoe HanpsxeHune

3 - 3anacHble 4acTW, UHCTPYMEHTbI U NPUHAANEXHOCTY

HH - Huskoe Hanpsxenue

OMMH - OrpaHn4uTENnb NepeHanpsikeHni

MBB - MepeknioyaTens 6e3 BOOYxaeH!S:

PIH - YcTpolicTBO perynupoBaHns HanpsikeHNs Nof HarpysKoil

LT3 - Lkad TennoBoi 3aLnThl

LUIT3nYB - LUkad TennoBoi 3aluTl U yNpaBneHus BeHTUASLMEN

S, — HoMMHanbHas MowHOCTb TpaHchopmaTopa

H

8 1 ~ MPEALIECTBYIOWLIAS HATPYSKA TpaHcdopmaTopa
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HacTosLiee pyKoBOACTBO N0 8KCMyaTaumm (anee - «pyKoBOACTBO») NPEAHASHAYEHO 1S M3YHEHNS 00CNYXMBAIOLLM NEPCOHANOM TEXHUYECKNX XapaKTEPUCTHK,
KOHCTPYKTMBHbIX 0COBEHHOCTEN 1 NPaBUA 8KCNNyaTaLMy TPaHCOPMATOPOB CyXMX CUNOBLIX HA HOMUHANLHOE HaNPsXEeHKe oT B 40 35 KB MoLyHocTbio 0T 10 fo
25000 kBA cepum OptiTrans D (B ganbHeitwem - TpaHchopMaTop).

PaboTbl N0 ycTaHOBKE, SKCMyaTaLum, 06CyXnBaHMIO TPaHCHOPMATOPOB 0MKHbI OCYLLECTBAATLCS KBANNGULMPOBAHHBIM NEPCOHANOM B COOTBETCTBUM CO CEfy-
I0LLMIMU [LOKYMEHTaMU:

- «[paBuna TEXHUYECKON BKCMNyaTaLnm 8NIEKTPOYCTAHOBOK NOTPEBUTENEN SNeKTPUYECKON SHEPrUN;

- «[IpaBuna no oxpaHe TpyAa npy aKCnayaTaLn 3NeKTPOyCTaHoBOK»;

- HACTOALLMM PYKOBOAGTBOM MO 9KCMNyaTaLmi.

Mepen BbINONHEHMEM NOAKNIYEHIS U PEMOHTA yBeanTbes B 0TCYTCTBIM HaKTOPOB, CNOCOBHbIX NPUBECTM K aBAPUIIHBIM CUTYaLMAM U HECHACTHBIM CNyYasiM.

Bcs npodykuws npoXoAuT NPoBEpKY OTAEN0M TeXHUYecKoro KOHTPona AO «K3A3».

MpeanpuATUE-M3roTOBNTENb MOCTOSHHO MPOBOANT PaboThl MO COBEPLIEHCTBOBAHMIO YCTPOCTBA U TEXHONOTMM N3rOTOBNEHUS TPaHC(HOPMATOPOB, NOSTOMY B UX
KOHCTPYKLMIO MOTYT BbITb BHECEHbI BMEHEHUS, HANPABNEHHBIE Ha YyYLLEHINE XapaKTEPUCTHK, HE OTPAXEHHBIE B HACTOSILLEM PYKOBOACTBE.

Mo TemaM, He ONMCaHHbIM B HACTOSILLEM PYKOBOACTBE, 1 N0 NioBbIM BONpOCaM aKennyaTaLmy TpaHcGopmaTopa cneflyeT 06paliatbes B AMpeKLyio no kavectsy AQ «K3A3»,
yKasaB 3aBOLCKOlt HOMep TpaHcdopmaTopa.

1. ONMUCAHUE U PABOTA

1.1 HasnayeHwue nsgenus

1.1.1 TpaHcdopmaTop npegHagHayeH 4ns npeobpasoBaHns aNeKTPUYECKO SHEPTUN B 3NIEKTPUYECKMX CETSIX U B YCTAHOBKAX, NPEAHA3HAYEHHBIX AN NpuéMa 1 1c-
N0Nb30BaHNS ANEKTPUYECKON SHEPTIN.

1.1.2 Pexum pabotbl TpaHchopmaTopa — ANNTENbHbIA. TpaHchopmaTop He NpedHasHayveH Ans paboTbl B yCnoBusix Tpsicku, BOpaunii, yaapos. MecTo ycTaHoBKM
[LOMDKHO BbITb YMCTBIM 1 XOPOLLO BEHTUIMPYEMBIM.

1.1.3 CTpykTypa ycnoBHoro 0603Ha4eH1st TpaHcopmaTopa npefcTasneHa B Tabnuue 1.

CTpyKTypa ycnosHoro 0603Ha4eHns TpaHcdopmaTopa npueeseHa B Tabnnue 1.

Tabnuua 1 - CTpykTypa ycnosHoro 0603Ha4eHus TpaHcdopmaTopa

LUndp napametpa 0603HayeHne BapmaHTbl ncnonxennit
OptiTrans D ToproBoe HalMeHOBaHMe CyXVX TpaHc(hopMaTopoB -
0 - onHoasHbIV TpaHchopMaTo
X {neno a3 Tpakcdopmaropa T- T:)Iextg)awbnh Tgchg)ogmaTog
S - cUCTEMa OXNaXAEHNs ECTECTBEHHAS BOSMYLLHAS NPU OTKPLITOM ucnonHexun (AN);
X BT CHETEMBI OXNAXEHAS SZ - cucTema OXNaX/EHVA ECTECTBEHHAA BOSAYLIHAS NPV 3aKPHITOM UCTIONHEHVM (ANAN);
2 SD - ¢ 0NONHUTENbHOI CUCTEMON OXNAXAEHNS PN OTKPbITOM UCNONHEHUM (ANAF);
SZD - ¢ [ONONHMTENbHON CMCTEMON OXNAXAEHNS NPY 3aKPbITOM UCMONHEHUM (ANAF).
% [Temsorsumoforox L oo B
X HOMVHANbHAA MOLIHOGTb, KBA 10 16; 25; 40; 63; 80; 100; 160; 200; 250; 400; 500; 630; 800; 1000; 1250; 1600; 2000; 2500;
4 ' 5150; 3200; 4000; 6300; 10000; 16000; 25000
X, HomunanbHoe HanpsikeHue cTopoH BH, kB B; 6.3; 6,6; 10, 10,5; 11; 20; 22; 24, 35; 36,5; 37.5; 38,5
X, HomuHanbHoe HanpsbkeHne cTopoH HH, kB 0,23;0,4;0,69; 6; 6,3; 6,6; 10; 10,5; 11

Y/YnO - «3Be3fia - 38Be3fa ¢ HyneM» ¢ rpynnoit coeuHeHms 0
Yn/Y0 - «3Be30a ¢ Hynem - 38e3fa» ¢ rpynnoil coeuHeHns 0
Y/D11 - «3Be3pa - TPEYroNbHNK» ¢ rpynnoil coeanHeHns 11

X, Tpynna coeanHeHns 06MoToK Yn/D11 - «3BE3Aa C HyNEM - TPEYToNbHNK» C FpyNMoi coefuHenms 11
Y/Zn11 - «3Be3[a - 3Urar ¢ Hynem» ¢ rpynnoii coeuHerns 11
D/Yn11 - «TpeyronbHIK - 3B€3Aa C HyNEM» C FpyNnoil coeanHeHns 11
D/DO0 - «TpeyronbHuK - TPeyronbHWK» ¢ rpynnoit coeguHeHms 0
AL - anioMuHnii

CU - megp

1-TBB (+ 2x2,5) %

2-TBB (£ 3x2,5) %

3-MBB(x5)%

4 -TIBB (£ 2x6) %

5~ PIH (£ 8x1,5) %

6 - PIMH (* 10x1,5) %

0 - cTaHAAPTHbIN

1 - 9HeproadGekTMBHbIN

1-F(155°C)

2-H(180°C)

00 - IPOO (nput OTKPLITOM MCTIONHEHUMN)

21-1P21

22 -1P22

23 -1P23

24 -1P24

31-1P31

32 -1P32

33 -1P33

X12 CTeneHb 3aluThl 34 - 1P34

41 -1pP41

42 -1P42

43 -1P43

44 -1P44

51-1P51

52 - 1P52

53 - IP53

54 - IP54

X Marepuan obmotok BH 1 HH

X PerynupoBanne HanpsxeHns

X Knacc sHeprosddexTneHoCTY

X Knacc HarpeBocToiikocTu
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Lndp napametpa 0603HayeHne BapuaHTbl McnonHeHnit

6 - 6 6annos
7-76annos
8 - 8 6annos
9 - 9 6annos
1-cBepxy

2 - CHuay

3 -cnesa

4 - cnpasa
5-c3agn

6 - cnepeau
1 - cBepxy

2 - cHuay

5 - cnesa

4 - cnpasa
5-c3agn

6 - cnepeau
Knumatu4yeckoe 1CnonHeHue 1 KaTeropus pasmeLLeHns Y3; YXI3; T3
16 no 0CT 15150

CeiticmocToitkocTh no MSK-64

X McnonHeHwe BBopoB BH

X McnonHeHwne BbiBogos HH

Kog nonHoro ycnoBHoro 0603HayeHust:

OptiTrans D X XX -X,/X /X -X -X,-X X, X ,-X ,-X -X X .-X ¢

Mpumep 0b03HayeHs YCTPOACTBA NPy 3akase:

OptiTrans D TSZDLL-1000/10/0,4-D/Yn11-Cu-101-23-6-12-Y3 - TpaHcdopmaTop Cyxoii ¢ AONONHATENbHOI CUCTEMOI OXNAXAEHNS NPY 3aKPLITOM UCNONHEHUN, C
nuTo usonsumein 0omotok BH 1 HH, HomuHansHoit MowHocTbio 1000 kBA, BbicumM HanpsxeHem 10 kB, HuaLwmm Hanpsixerrem 0,4 KB, cxemoli coenHeHns 06MoTok
D/Yn-11, meaHbiMi 06MoTkamu, BB B kauecTBe perynnpoBaHs HanpshkKeHust, CTaHAAPTHbIM KNaCCOM 8HEP-TO9QdEKTUBHOCTH, KNACCOM HarpeBOCTOIKOCTY F, CTEMEHbI0
3aWynTbl KoXyxa IP23, celicMocTolikocTbio 6 6annos, BepxHNUM BBOROM BH 11 HKHUM BbIBOROM HH 1 KNMMaTUYECKMM NCTIONHEHNEM Y3.

1.2 TexHnyeckue xapakTepucTuku
1.2.10cHOBHbIE NapaMeTpbl UCMONHEHWIA TPaHCHOPMaTOPOB NPUBENEHDI B TabnuLe 2.

Tabnuua 2 - OcHoBHbIE NapamMeTpbl TpaHchopMaTopoB

Napamertp 3havenue napamerpa’?

MolHocTb, KBA

ot 10 f0 25000

Yncno das

OnHodagHbllt; TpexasHblit

Bup cuctembl oxnaxgpeHus

S - cucTeMa OXNaxAaeH!s ECTECTBEHHAS BO3AYLUHAs NPU OTKPLITOM ucnonHeHun (AN);
SZ - cicTeMa OXNaXAgHIS BCTECTBEHHAd BOSAYLUHAS NPU 3aKpbITOM ncnonHeHrn (ANAN);
SD - ¢ LONONHNTENbHOI CUCTEMON OXNAXAEHNS NPY OTKPLITOM UCMONHEHNM (ANAF);
SZD - ¢ 4ONONHUTENBHOI CUCTEMOI OXNAXAEHNS NPI 3aKPLITOM McnonHeHn (ANAF).

HanpsbkeHue BH, kB

6: 6,3; 6,6;10; 10,5; 11; 20; 22; 24: 33; 35; 36,5; 37,5: 38,5

Hanpsxenue HH, kB

0,23;0,4;0,69;10

Ipynna coefyHeHns 06MoToK

Y/Yn-0; Yn/ Y-0; Y/D-11; Yn/D-11; Y/Zn-11; B/Yn-11; D/D-0

Marepuan obmotok BH 1 HH

AL - aniomMuHmi; CU - mefb

Tun perynnpoBaHms HanpsKeHus

MBB; PIMH

CTyneHu perynupoBaHus HanpskeHns, %

MBB (+ 2x2,5); NBB (£ 3x2,5); MBB (¢ 5); NBB (+ 2x5); PMH (+ 8x1,5); PH (+ 8x1,5)

Knacc aHeproagexTnsHocTH

CTaHAAPTHBIN; SHEProadGeKTBHbIN

Knacc HarpeBocToiikocTy

F (155°C); H(180°C)

CTeneHb 3awuThbl

IP00; IP21; IP22; IP23; IP24; IP31; IP32; IP33; IP34; IP4L; IPA2; IPA3; IP44; IPS1; IP52; IPS3; IP54

CeilcMocTOKOCTbL Mo MSK-64, bannos

6;7:8;9

McnonHeHne Beonos BH

CBEPXY; CHUY; CNEBa; CNpaBa; C3aAu; Crepeam

Vcnonxexue BeopoB HH

CBEpXY; CHW3Y; CNeBa; cnpasa; c3afu; cnepenu

Tun nzonsgumn

L (nutas nsonsauus BH); LL (nutas usonaums BH n HH)

Knacc knumatiyeckux yenosuii (02;C3;C4
Knumatudeckoe ncnonHeHue 1 kateropus pasmetenns no Fr0CT 156160 Y3; YX3; T3
BbicoTa ycTaHoBKM, M 101000
Knacc cToiKoGTI K BO3[MCTBII0 OKPYXKaIoLLEeN Cpefbl E2
Knacc orHecTonkocTu F1

YpOBEHb 4aCTUYHbIX PaspsiAoB

He bonee 10 nK

FapaHTys / cpoK cnyxGbl

2 ropa (5 net onuuonanbHo®) / 30 net

U OcHOBHbIE XapakKTEPUCTUKN AN BCEX KOHCTPYKTUBHBIX UCTIONHEHNIA TPAHC(OPMATOPOB NPUBEAEHbI B MPUAOKEHNN A.
2 XapaKTepuUCTUKV 1 KOMMNIEKTALMS TPaHCHOpMATOpa ONPenenseTcst J0roBOPOM Ha N0CTaBky.
9 PaCLUMPEHHBIV rapaHTUiHbI CPOK ONPEENSETCs [OrOBOPOM Ha NOCTABKY.

1.2.2 Paboyee nonoxeHue TpaHchopMaTopa B NPOCTPAHCTBE - BEPTUKANbHOE.

1.2.3 TpaHcdopmatop cooTBeTcTBYET TpebosaHuam IEC 60076-11(2018).

1.2.4 TpaHcopmaTop NpefHasHayeH [s aKennyaTaLmn Npu paboyux sHaYeHNAX BNaxHocTy Boayxa no MOCT 16150.

1.2.5 TpaHcopmaTop npeaHasHayeH fns akcnnyarauum B atmocgepe Tunos I v IT no FOCT 16150. OkpyxatoLias cpeda He LOMKHA COfEpXaTb B3PbIBOONACHbIX 1
arpeccuBHbIX rasoB B KOHLIEHTPALMAX, Pa3pyLLaloLNX METaMbl U N30MIALMIO, U HE JOMKHA COIEPXaTb TOKOMPOBOASLLYIO MbiNlb.

1.2.6 TpaHchopmaTop npeaHagHayeH Ans skcnnyaTaLuun B CETAX YA0BNETBOPAtoLLmx TpeboBaHusm FOCT 32144.

1.2.7 TpaHcopmaTop npenHasHayeH [ns 8KCnnyaTaunumy Npy UHTEHCUBHOCTY 3EMNETPSICEHNS, ykasaHHOI B NacnopTe Ha TpaHcGopmartop.

1.2.8 PerynupoBaiie HanpskeHs cTopoHbl BH 0CYLLECTBAAETCA CMEHON NONOXEHUs nepeMbluki nepexnioyeqna (MBB) B cooTseTcTanM ¢ Tabnuueir 3. AuanasoH
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perynupoBaHng Hanps>keHs 0THOCUTENIbHO HOMUHANIbHOT0 +2x2,6 %. PeKOMeHﬂ,yeMOG ycunue 3aTaXku nepemblvkn Nnepeknio4eHns B COOTBETCTBUN C Ta6J'IMLI,8 10.

BHUMAHUE
Nio6ble paboTbi ¢ MBB A0MKHbI BBINONHSATLCS Ha TPEX asax TpaHchopMaTopa TONbKO Ha OTKNMKYEHHOM 1 3a3EMIEHHOM TpaHcopmaTope.

Tabnuua 3 - PerynuposaHue HanpsxeHns cTopoHbl BH TpaHchopmaTopos

. 3HayeHNe OTKNOHEHNS CETEBOTO
. MonoxeHune KOHTaKTHON
PerynuposaHue HanpsxeHns Knacc HarpesocToiikocTu Pacnonoxenue knemm 6B NeDeMbIUKA HanNPSHKEHNS 0T HOMUHANbHOTO
P HanpshxeHus, %

©® 1 1-2 5
2 2-3 +25
0 3
F(155°C) e 3-4 0
© 5 4-5 -25
6 ©@ 5-6 -5

6B
(£ 2x2,5)% 3 5 7 2-3 +5
© 0O © 3-4 25

H(180°C) 4-5 0

o & o

2 4 6 6-7 -5

TexHnyeckue xapakTepucTuky TpaHcdopmaTopa ykasaHbl B nacnopTe TpaHcopMa-Topa 1 3aBOACKON Tabauuke.

1.2.9 3kcnnyaTaLnoHHbIE XapaKTEPUCTUKM, rabapuTHbIE U YCTAHOBOYHbIE pasMepsbl, Macca TpaHcdopmaTopos OptiTrans D knacca HanpshkeHus oT B 40 35 kB npu-
BE/1EHbI B MPUNOXEHIN A.

1.3 KomnnekT noctasku TpaHchopmaTopa

1.3.1TpaHcopmatop B 6a30B0I KOMMNEKTALMM BKIOYAET BCE camoe HeobXOAMMOE NSt HOpManbHOIA 8KennyaTaLmn 060pyRoBaHIs. bazoBas KOMNNEKTALYS NOCTaBKN
TpaHcdopmatopa npuBeaeHa B Tabnuve 4.

Tabnuua 4 - ba3oBas KoMNNeKTaLMs NOCTaBKy TpaHchopMaTopa

HanmeHoBaHue KonuyecTso, Wr.
Tpancdopmarop OptiTrans DY 1
YCTpOWCTBO perynuposanus Hanpsxenus 6es Bosbyxaexus (T6B) 1
[latunku Temnepatypsl PT100 3
MecTo NofikNio4eHna 3a3eMneHns 1
PbiM-60Tbl 7151 TPAHCTIOPTUPOBAHNS M NOAbeMa? 1
PykoBogcTBO N0 akcnayatauuu Ha OptiTrans D 1aka.
Macnopt Ha OptiTrans D 1aks.
Mpotokon MCK 1ak3.
Ynakoska ((haHepHbIit ALmK) 1
U /icnonHeHue onpeaenseTcs J0roBOPOM Ha nocTasky (0npoCHbIM IMCTOM).
2 [lonycTiiMa 38aMeHa pbiM-G0NTOB AN TPAHCMIOPTUPOBAHWS U NObEMA Ha CTIELMANbHbIE 0TBEPCTUS B APMOBBLIX Gankax.

1.3.2 [1n9 pacLumpeHusi GyHKLMOHaNBHOCTH, YBENUYEHIS 0BLLET0 KOHTPONS 3 000PYAOBAHNEM 1 COOTBETCTBYS CNELNanbHbIM TPeboBaHNAM K 060pY0BaHMIO BOBMOXHO
OCHaLLeHe TPaHChOPMaTOPOB AOMOMHUTENbHBIMM Y3N1aMV1 1 KOMMNEKTYIOLLMMY. [JONONHNTENbHAs KOMMNEKTALMS NOCTaBKY TpaHodopMaTopa npuseeHa B Tabnuue 5.

Tabnuua 5 - [lononHuTeNbHas KOMNNEKTALMS NOCTaBKY TpaHchopmaTopa

HaumeHoBaHue KonuyecTtBo, Wwr.

Pene KOHTpONs TeMneparypbl” 1
KnemmHas kopobka®

TpaHcnopTUpoBaYHbIe Koneca (NoBopoTHbIE)?

BuGporacsiwme onopbi

YCTPOWCTBO PerynupoBanus HanpshxeHnst nog Harpyakott (PTH)Y-2

Komnnexr 31MY

Ynakoska cneuuanbHas (Mopckas, Tponnyeckas)?

Wkad Tennosoit sawmTel (LUT3)?

lkad TennoBoi 3awuThl v ynpasneHus BeHTnsunen (LIT3uYB)?
KomnnexT TpaHcdopmatopos Toka?

OrpaxuyuTens nepexanpsvkernin (OMH)?

Mpo6uBHOI NpesoxpaHuTens?

MepexofHbIe anMOMESHbIE NNACTUHbIY

TopsiYee UMHKOBaHE IPMOBbIX Ganok?

[N (RN (U [N [ I (I NS TSR [N [N N N

D ocTaBngeTcs CornacHo A0roBopy Ha nocTasky (0MpocHOMy NMcTY).
2 Bo3MOXHOCTb MPUMEHEHS 11 NOCTABKY COrNacoBbIBABTCA 0TAENbHO G AQ «K3A3».
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BHUMAHUE
B 3aBucuMocTy 0T MopuduKaLmm TpaHchopmaTopa, no TPeboBaHMI0 NOTPEOUTENS, COCTAB MOXET OTNINYATBCS OT YKagaHHOro.

1.4 Yetpoiicteo u pabota
1.4.1YeTpoticTeo TpaHcdopmatopa Tuna OptiTrans D TSDL nokasaHo Ha pucyHke 1.

PucyHok 1 - YeTpoiicTo TpaHcdopmatopa Tvna OptiTrans D TSDL
Brisons HH
NpOoYyLMHbI
}\" o ‘ g : Helttpans HH

[ KnemmHas kopobka

Msonupylowme
NoAKAAKN
CepgeyvHuKk

(MarnuTtonposoa)

LWnunbkn ansa
CTArMBAHUA cepAeYHNKa

LWnnbank

TemnepaTypHble
Aatymku PT100
BbiBoabl BH

OTnaikun ana
NMeB

O6moTKM HH
06moTku BH

ApmoBsble 6anku

Coeaurerne BH no ‘
[ CXEME KTPeYronbHM1K» s\

2 v/
[ BeHTunatopbl ana N Mpeccylowme
oxnarkgeHus (onums) / .\\
[ TpaHCNOpPTUPOBOYHbIE }\$ ) bont gns
Koneca 33a3eMneHua

1.4.2 TpaHcdopmartop cocTouT u3 cepagyHuka (MarHTonpoBoaa), 06MoTok BH 1 HH v spmoBbix Hanok.

1.4.3 MarHuTonpoBO/ CTEPXXHEBOTO TUNA, CO6PaH 13 NNAcTIH BbICOKOKAYECTBEHHON NMCTOBOI ANEKTPOTEXHNYECKOIA CTaNM ¢ OPUEHTUPOBAHHON MarHUTHOM CTPYK-
Typoit, 0bnapaioLLeit BbICOKOV NPOHULAEMOCTbIO 11 MabiM FMCTEPE3NCOM U CTAHYT PMOBLIMUM bankamu. SIpMoBble 6anku CTArVBaloT 1 GUKCUPYIOT MarHUTONPOBOA,
NPV MOMOLLYA LMUNEK.

1.4.4 06moTk1 HH MHOrOCNOMHbIE, LUNMHAPUYECKHE, UTOTOBNEHHBIE 13 MESHON NN anloMUHNEBOI NeHTbI. 06MOTKM BH KaTyLIeYHbIE MEfHbIE WN aNlOMUHIEBbIE,
3rOTOBNEHHbIE U3 NIEHTbI UMW NPOBOAA.

1.4.5 Hayana, KoHLbl 1 perynupoBoYHble 0TBOALI 06MOTOK BH pacnonoxeHsl Ha ux nepesHeil 6okoBol noBepxHoCTH. Hauana n KoHLbl 06MoTok BH pacnonoxetbl B
11X BEPXHEN 11 HXKHEN YaCTI COOTBETCTBEHHO.

1.4.6 KoHuyp! v Hayana 06MoTok BH coefHeHb! B COOTBETCTBYIOLLYIO CXEMY NPY MOMOLLY NEPEMbIYEK C KOHTAKTHBIMY NAOLLaAKaMU.

1.4.7 0Bopbl 06MoTOK HH BbIBEAEHDI C 3a[AHEN CTOPOHBI TPAHCHOPMATOpa 11 3aKpPENneHb! Ha 3afiHeil APMOBON banke NPy NOMOLLY OMOPHbIX 30N TOPOB.

1.4.8 PerynupoBka paboyero HanpsbkeHns TpaHcGopmaTopa OCyLECTBSETCS NYyTEM KOMMYTaLUM NepeMblukaMu NEPEKIoYEHIs COOTBETCTBYIOLINX KOHTAKTOB
otnaek [1bB.

1.4.9 OxnaxpeHue BHyTPeHHero 0bbema 06MoTok TpaHcdopMaTopa 0CYLLECTBASETCS 3a CHET CrELNaNbHbIX BEHTUNSLMOHHBIX KaHaNOB, BbINOMHSIOLMX OAHOBPEMEHHO
POAb M30NSLMOHHbIX NPOMEXYTKOB MexAy 06MoTkamu BH 1 HH.

1.4.10 CurHanunaaums o NpeBblLLEHUM ONYCTUMOII TeMnepaTypbl 06MOTOK TpaHehOpMaTopa NPOU3BOANTCS NPY NOMOLLM CNeLManbHbIX BCTABNEHHbIX B 06MOTKM
[LaT4nKOB TemMnepaTypbl PT100, 0TBOfbI KOTOPbIX BbIBEAEHBI B KNEMMHYI0 KOPOOKY.

1.4.11MarnuTHas cucTema TpaHcdopmaTopa 3akpenneHa Ha onopax. [Lns NPoA0NbHOr0 MW NONepeYHOro NepemeLLeHms TpaHcdopMaTopa B MpoLecce ero yCTaHoBKY,
CNYXaT NOBOPOTHbIE TPAHCNOPTUPOBOYHbIE KONeca.

1.4.12 MopcoennHeHue TpaHcdopMaTopa k 3a3eMNsiOLLEMY NPOBOAHNKY NPON3BOAMTCS NP NOMOLLM 6ONTOBOrO COEAVHEHNS K pe3bb0BON BTYNKE.

1.4.13 NacnopTHble AaHHble TpaHchopMaTopa 3aHeceHb! B Tabnnuky, 3akpenneHHylo Ha BepxHeii spMoBoti banke.

1.4.14 Tlogbem, nepemeLLeHie TpaHcopMaTopa NPOM3BOANTCS 3a PbIM-BOATHI UMK CNeLanbHble 0TBEPCTUS B BEPXHEN SpMoBOI banke.

1.5 YctpoticTBo 1 paboTa cocTaBHbIX YacTeli TpaHcdopmaTopa

1.5.1YcTpoitcTBo 1 paboTa COCTaBHbIX YacTeil TpaHcdopMaTopa, BXOASLMX B 6a30ByI0 KOMMNeKTaLmio TpaHcGopmaTopa

1.5.1.1 Tpancopmatop Tuna OptiTrans D TSZ(D)L KoMNNeKTYETCS 3aLUTHbBIM KOXYXOM, 06eCneyBaioLyum 3aLuTy TpaHchopMaTopa oT BHELHMX (pakTopoB BOSAei-
CTBMSA: Kannv Bofbl, Nbib 1 MEXaHN4ECKIE yaapbl.

1.5.1.2 Tpancopmatopsl Tuna OptiTrans D TS(Z)DL KOMNAEKTYIOTCA CUCTEMOI NPUHYANTENbHOM BEHTUNALMM, ECAIN YCTIOBUS SKCMyaTaLMm TpaHChOopMaTopa He
COOTBETCTBYOT HOPMATUBHLIM 160 TpebyeTes 06ecneynTb [OMONHUTENbHBINA 3aNac N0 MOLLHOCTY 1 NEPErpy304HOI CNocoBHOCTM. BeHTUNSTOPLI ycTaHaBNMBalOTCS
nog, 06MoTKM Kaxpoil Gasbl TpaHchopmaTopa Anst GOPCMPOBAHNS BOSMYLLIHOTO NOTOKA M0 OXNAXAAKLMM KaHanam. YnpasneHne BEHTUNATOPaMI O0CYLLECTBASETCS
aBTOHOMHO C NOMOLL{bI0 PENe KOHTPONS TeMnepaTypbl unu ¢ nomoubio LT3 (LUT3uYB).

1.5.1.3 Yerpoiictgo MBB (nepexnioyatens 6e3 Bo3ByxaeHs) npeaHasHaqeHo Ans PerynupoBaHmis HanpsxeHus TpaHc(hopMaTopos, Nepekioyas perynmpoBoYHbIe
oTnaliku. 31T cnocob No3BoNsieT NPOU3BOANTD PErYNMPOBKY, NPeABAPUTENBHO CHSB HAMPSHKEHWE C TpaHchopMaTopa.

1.5.1.4 TpaHcopmaTop yKOMNNeKkToBaH Tpems AaTynkami TeMnepaTypbl, KOTOPbIe N03BONSIOT NPOM3BECTN KOHTPONb TEMNEPaTypbI B kaHanax 06moTok HH das
«A», «Bv, «C». [laT4mnki 3aKkpenneHbl ¢ BHyTPeHHeil cTopoHbl 06MoTok HH B X BepxHelt YacTu. B kayecTBe TeMnepaTypHbIX AaTYMKOB MCMONb3YIOTCS PE3UCTUBHDIN
TeMnepaTypHbii AaTunk PT-100. Mo TpeboBaHmio 3akadunka BO3MOXHa YCTaHOBKA YETBEPTOrO 4AT4VKa TEMMNEPaTYpPbl ANst KOHTPONS TEMNEPATYPbl MarHUTONPOBOAA.
TemnepaTypHble AaTYMKN MOAKIIOYEHbI K KNEMMHON KOPOBKe, pPacnonoXeHHON Ha BEpXHEM sipMe TpaHchopmaTopa.

1.5.1.5 TpaHcnopTHPOBOYHbIE Koneca (MOBOPOTHbIE KATKU) — BNIEMEHTbI, NPEAHASHAYEHHbIE 4NS NEPeKaTbIBaHNS TpaHC(hopMaTopa Npu YCTaHOBKE ero Ha hyH[aMeHT.
Koneca yctaHaBnmBaioTcs cunamu sakagumka (B cnyyae HeoBXOAMMOCTI) 1 LOMXKHI ObiTb 3aKPENeHbl NOCPeACTBOM 60NTOBOrO COBANHEHNS B LUTATHLIE OTBEPCTUS
B OMOpHbIX WBENNepax TpaHcdopmaTopa. MaTepuan koneca katka cTanb. [pu nocTaBke TpaHchopMaTopa KaTkit 3aKpenneHb B ynakoBKe.

1.6.2 YeTpoiicTBo 1 paBoTa JOMOMHUTENbHbIX COCTABHbIX YacTei TpaHChopMaTopa, NocTaBaSeMbIX COrAcHO 0roBOPY Ha NocTaBky (ONpOCHOMY N1CTY).

1.5.2.1Pene KOHTpONs TEMNEPATYPbI - YCTPONCTBO, NPEAHABHAYEHHO. ANS KOHTPONS TEMNEPATYPHOrO pexmMa paboTbl TPaHCHOpMaTopa 1 yNpaBneHns BEHTUNSTO-
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pamu. Pene ocyLLecTBASET KOHTPONb TEKYLLEr0 3HAYEHMS TeMNepaTypbl 06MOTOK TpaHedOpMaTopa NI NOMOLLM aT4YMKOB TemnepaTypbl PT100, ycTaHOBNEHHbIX B
obMoTkax HH TpaHedopmatopa. CurHan oT faT4MKOB NOCTYNAET B PENe, KOTOPOE B 3aBUCUMOCTY OT HACTPOEK 1 MOAKMIOYEHHbIX KaHaNOB BbILAET yNPaBNSIOLME CUTHAMbI.
1.5.2.2 YetpoiicTso PMH (perynuposanust HanpsxeHns Nof HarpysKoit) pesHasHadeHo Ans onepaTuBHOrO PerynupoBaHms HanpskeHs TpaxchopmaTopos 6es oT-
KnioyeHns TpaHcopmatopa. PIIH npeacTasnseT coboii CNOXHOE TEXHUYECKOE YCTPONCTBO, KOTOPOE YCTAaHABNMBAETCS PSIOM C TPAHCHOPMATOPOM 1 NOAKI0YaETeS
K perynnpoBoyHbIM knemmam. PIH B cyxom TpaHchopmaTope Take He COAEPXMT Macna 1 noxapobesonaceH B npouecce akcnnyatauuy. TpaHcdopmatopsl ¢ PMH
MPOEKTMPYIOTCS MHAMBUAYaNbHO No TPEBGOBaHMIO 3aKadumKa, T. K. FybUHa PerynpoBaHus U KOHCTPYKTUBHOE UCTONHEHWE MOTYT OTNMYATLCS OT CTAHAAPTHBIX PELUEHNIA.
1.5.2.3 Wkac Tennosoit 3awuTsi (LUT3) - Wikad HABECHOMO UCNONHEHIS C YCTAHOBNEHHBIMI TEMMIEPATYPHLIM PEne, TaMnamMu MHEMKALMIA N CUTHANUSALMN O COCTOSHUN
YCTPOWCTBA, a TakXe KNeMMaMi BHELLHWX NOLKI0YEHNI.

Wkach Tennosoit sawmTbl n ynpasnenus seHTungument (LUT3uYB) otandaetcs ot LUT3 Hanuunem SONOMHUTENbHBIX CUOBbIX KOHTAKTOPOB 41 KOMMYTALMK BEHTANS-
TOPOB CUCTEMbI OXNAXKAEHNS.

1.5.3 Bubporacsime onopbl cyXaT Ans YMeHbLUEH YPOBHS BUOpaLuMM 1 Wyma npu paboTe Cyxux CUnoBbIX TpaHCHOPMaTopoB. YCTaHABNMBAIOTCS HEMOCPEACTBEHHO
Ha 06beKTE cUnamMu 3akasyuka, Nof TPAHCMOPTHbIE PONMKY TPaHchopMaTopa.

1.5.4 Topsiyee LMHKOBaHE SPMOBbIX HanoK - METOA 3aLLMTbI CTabHbIX SPMOBbIX 6anoK, 0CYLLECTBASEMbIV BMECTO TPaANLIMOHHOI OKpacKu.

fipmoBble banku cyxoro TpaHchopMaTopa SIBNSIOTCS OAHUM U3 BNEMEHTOB, KOTOpbIE YaLle BCEro MoryT 6biTb MexaHU4ecky NoBpeXx/AEeHb! B NPOLECCE NepeBoskil 1
8KCnNyaTaLum TpaHedOpMaTOpOB, Tak Kak ABNSITCS BHELUHUM 3NIEMEHTOM KOHCTPYKLMN. PeynsTaToM Takoro MexaHnyeckoro KoHTakTa MoXeT bbiTb NoBpexaeHve
NV CHATVE COS 3ALLMTHOI aHTUKOPPO3MOHHOI KPacKi, 4T0 NPUBOLNT B lanbHeilLeM K kopposiu. OLnHKOBKa NPefoTBPALLAeT KOPPO3I0 CTanu Nof, BO3AENCTBNEM
BNIary 1 KMCMIOPOfa BO3MyXa, CYLLECTBEHHO MPO/IEBas CPOK CyXObl 371EMEHTOB, USFOTOBNEHHBIX U3 3TOr0 MaTepuana, No3BONSET HAAEXKHO 3alLUTUTb CyXWe TpaHe-
dbopmaTopbl 0T KOPPO3UM AAXKE B YCIOBUSX C NOBBILIEHHON WM NEPEMEHHON BNAXHOCTbIO (MOPCKOI KNMAT).

1.5.5 OrpaHnyuTens nepeHanpshkeHni npefHasHaveH Ans obecneyeHns 3aluuThbl TpaHcopMaTopa T UMNYNbCHBIX 11 aTMOCEPHbIX NEPerpy3oK, yeTaHaBNMBaeTCs
Ha BbICOKOBOMBTHbIX TPaHCGOPMATOpax co CTOPOHbI BH.

1.5.6 MpobuBHoil Npef,oxpaHuTens NPefHasHayeH [nst LOMONHNTENbHOI 3alLMUTbI OT NOSIBNIEHMS BbICOKOTO NOTEHLMana Ha cTopore HH v nHanKaLmm B TpaHcopmatopax
11 YCTaHaBNNBABTCA CO CTOPOHbI HU3KOTO HANPSKEHUS.

1.5.7 MlepexopHble anioMoMeAHbIE NNACTUHbI - 8T0 ONOMHUTENbHbI HABOP LUMH, NO3BONSIOLLMX 06ECNEYNT NEPEXOL MEX/Y MELHBIMU 1 aNIOMUHIEBBIMI y4acTKaMU
LUVH, @ TaKKe CKOMMEHCUPOBATH HECTBIKOBKM C OLLIMHOBKOM Ha 06bEKTE 3aKagunka.

1.6 MapkupoBka 1 nnom6upoBanme

1.6.1Ha kopnyce TpaHchopmatopa npukpennexa Tabnnyka (Wnnbauk), conepxallas creaylolyio uhdopmauuio 8 cootsetctsum ¢ FOCT P 54827

- TOBAPHbII 3HaK NPEANPUATAS-N3rOTOBUTENS;

- HAUMEHOBAaHe N3aenus;

- 0603HayeHme H, Ha TpaHcdopmaTop;

- TOBAPHbII 3HAK 1 HAUMEHOBAHE NPeANPUATUA-NBTOTOBUTENS);

- 3aBOCKOV HOMEp;

- FOf}, N3roTOBNEHUS;

- KNnacc HarpeBoCcTONKOCTI 30AALNM NS KX A0V 06MOTKY;

- 4ncno das;

- HOMWHaNbHasA MOLLHOCTb B KTIOBOMIbTAMIEPaXx;

- HOMUHanbHag 4acToTa B repLax;

- HOMUHaNbHBIE HANPSKEHNS B BONbTAX UMM KUMOBOMLTAX BCEX 06MOTOK;

- HOMUHaNbHbIE TOKW B aMnepax Ansg Kaxnoro B1aa oXnaxaeHus;

- YCNOBHOE 0603Ha4YEHNE CXEMbI 11 TPYNMbI COBANHEHNS 0OMOTOK;

- HaNPSHKEHE KOPOTKOTO 3aMblKaHUS B NPOLIEHTAX Ha OGHOBHOM OTBETB/IEHUM NPU HOMUHANLHOM TOKE W COOTBETCTBYHOLLEN TeMNepaType;

- BU[, CUCTEMbI OXNAXAEHUS;

- M0MIHas Macca B KUNorpamMmmax uiv ToHHax;

- YPOBHU 130M1ALMM BCEX 06MOTOK (C YKagaHeM UCTIbITATENLHOTO HAMPSKEHNS NPOMBILLIEHHOM YaCTOTbI 11 NOMHOTO rPOSOBOI0 UMMY/bCA 1S BHY TPEHHEN M30NSLMM
B KMMOBONbTAX);

- CTeneHb 3aLunTh;

- KNace KNMMaTU4ecKMX yCnoBui;

- KNacc CTOMKOCTY K BO3AENCTBUAM OKPYXKalOLLEN CPefbl;

- KNace BOCMIaMEHSEMOCTH.

2.1CNOJIb30BAHME NO HASHA4EHUIO

2.1 3kcnnyaTaLMOHHbIE OrpaHnyeHns

2.1.1Mepen npuMeHeHNeM, yCTaHOBKOW U KcnnyaTaLmel TpaHcdopMaTopa no HasHaueHio He0bX0AMMO 03HAKOMUTBLCS C TEXHUYECKOI [LOKYMEHTaLWEN U3 KOMNNeKTa
noctasku (oM. . 1.3).

2.1.2 3kcnnyatauus TpaHchOPMAaTOPOB OKHA NPOM3BOAUTLCS B COOTBETCTBUM C «[1paBMaMu1 yCTPOICTBA 3EKTPOYCTaHOBOK», «[paBunaMu TEXHYECKOi akennyaTa-
L1 8NIEKTPOYCTAaHOBOK NOTPE6UTENElt», HOPMATUBHON OKYMEHTALMEN N0 OXPaHe TPyAa v NoxapHoi 6e3onacHocTy, a TakKe APYrMY OKabHBIMY 1 HALMOHAMbHBIMY
HOPMaTWBHBIMI ,OKYMEHTaMW, NP BbINONHEHUM YCOBUIA, ykadaHHbIX B . 1.1, 1.2 1 4.6 HacTOSLLEr0 PYKOBOACTBA N0 SKCMTyaTaLmMi.

BHUMAHUE
Nioboe BMeLLATENbCTBO B KOHCTPYKL MO TpchqupMaTopa NN ero COCTaBHbIX YacTe 1N BHECEHE 3MEHEHNIA B KOHCTPYKLMIO TpchqupMaTopa ununero co-
CTaBHbIX YacTen bes NpenBapuTeNnbHOro coriacoBaHns ¢ M3roToBUTENIEM ABNAETCA rpy6b|M HapyLlweHnem aHHoro pykoBoacTea n ocaoﬁoxnaeT n3roToBuTena ot
I'apaHTVIVIHbIX 0693aTenbCTB.

BHUMAHUE
3roToBMTENb OCTABNSAET 38 COOON npaBo Npu Hanu4nn Henonazok B U3AEeNNK ¢ He cornacoBaHHbIMN N3MEHEHNAMU NPON3BOANTL PEMOHT U3LeNna BHE paMOoK
FapaHTVII;IHbIX 0bs3aTeNbCTB nepepn 3akaz4nkom.
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2.2 Neperpysku

2.2.1TpaHcdopmaTopbl CNPOEKTUPOBAHbI AN PaBboTbl ¢ HOMUHANbHOM MOLLHOCTbIO NPY yKadaHHbIX B M. 1.2 yenoBusx okpyxatoLiel cpeabl.

2.2.2 TpaHcdopmaTopbl paccymnTaHbl Ha paboTy Ha HOMUHANBHOI MOLLHOCTY NPV TEMNEpaType okpyxaloLuei cpefbl, onpenensemoit FOCT P 54827 kak: cpeHecy TouHast
Temnepatypa Bo3ayxa He Bbile 30 °C; cpefiHerofosas Temnepatypa Bosfyxa He Bbitue 20 °C.

2.2.3Tpu MeHbLUEN TeMNepaType OKpyXatoLLeil cpefbl TpaHchopMaTop MOXET paboTaTb Ha MOLLHOCTb BbILLE HOMUHAIBHOIA. Takoke B cryyae paboTel TpaHchopmaTopa
Ha HEMOJHYI0 MOLLHOCTb TPAHC(GOPMATOPLI CMOCOBHBI BbIAEPXMBATL KPATKOCPOYHbIE Meperpyaky 6es CHIXEeHUs cpoka cryxbbl TpaHchopmaTopa.

2.2.4 Pabota ¢ neperpysKoil BO3MOXHa TONbKO B TOM Cyyag, eClN HENOCPEACTBEHHO Nepes 8TUM TpaHcdopMaTop He paboTan ¢ NONHON HarpysKoi, T. e. ecnit He Gbina
[OCTUrHYTa MakcManbHo fonycTuMas Temnepatypa. Kak Tonbko 40CTUraeTcs TeMnepaTypa oTKIIoYeHs, PeXVUM Neperpyaki [OKEH aBTOMATNYECKM BbIKMIOYaThCS.
2.2.5 [lonycTMas MOLLHOCTb B 3aBUCMMOCTY OT TEMMEpaTypbl OKpyXatoLLeli Cpefbl npuBefeHa B Tabnuuax 6 n 7.

Tabnuua 6 - [lonycTumas MoWHOCTb TpaHchopMaTopa ¢ kinaccom HarpesocToiikoeTy F (155 °C) B 3aBUCHMOCTY OT TeMnepaTypbi cpefbl

MakcumanbHas Temnepatypa cpefbl, °C JlonycTuMas MOWIHOGTb, B % OT HOMMHAMLHOTO 3HA4eHIUs
30 1,05
40 1
45 0,95
50 0.9
55 0,85
60 0,8

Tabnuua 7 - [lonycTMast MOLLHOCTb TpaHc(hopMaTopa ¢ knaccom HarpesocTorkocTi H (180 °C) B 3aBMCMMOCTY OT TEMMEPATYpbI CPeabl

MakcumanbHas TemMnepatypa cpegel, °C JlonycTiIMas MOLLHOGTb, B % OT HOMUHANLHOTO 3HAYEHMS
40 100
45 97
50 94
55 90

2.2.6 CpenHerofoBoil TemMnepaTypHbIi pexum (1 COOTBETCTBYIOLME TpadvKy NeperpysoK) BbiGMpaloTes 49 ycTaHaBIMBaeMOro TpaHchopMaTopa Ha BECh NepUof
aKCNyaTaLny He3aBMCMMO OT BPEMEHN rOia M TEKYLLNX SHAYEHUIT TeMnepaTyp. 3T0 N03BONSET MNAHMPOBATH 11 HOPMUPOBATb NEperpysky 6es HeobXoAMMOCTY
[LOMOJHUTENbHbIX KOPPEKTUPOBOK.

BennunHy 1 NpofomKUTENBHOCTb Neperpyskn Heo6XoAMMo 0NpeaensTs UCXOAS N3 NPEALUECTBYIOLE HArpy3KI, CPeSHEr0L0BOI TEMMEPATYPbl OKPYXatoLLelt cpeabl
no Tabnuuam 8-9.

Tabnuua 8 - Meperpyaky TpaHchopMaTopa ¢ KNaccoM HarpeBocToKOCTY F Npu LMKNMYeckoli AHEBHON paboTe

Temnepatypa
oKpyXatowei BpeMeHHble f0NyCTUMbIE Neperpy3Ku
cpeabl
60
55
E 50
- 45
)
% 35 Smopen = 0,5-SaoM
<
2 30 Smpex = 0,6:SHOM
+10°C § 25 Smpen = 0,7-Saom
E 20 Smpen = 0,8-Suom
E 15 Supen = 0,9-SHoM
= 10

(=R

100 125 150 175 200 225 250 275 300

Harpyska, % 0T HOMHUHAIBHOIH
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Temnepatypa
oKpyXaroLLeit BpemeHHble fonycTUMble neperpysku
cpenbl

W Oy
o o o b O

Sopen = 0,5-SHOM

<

Snpen = 0,6:SHOM

tn

+20°C Snpen = 0,7-SHoM

<

Snpen = 0,8:SHom

wn

Supen = 0,9-SHOM

»—‘»—‘MI\JML&JLLU\

JlmurenpHOCTD eperpy3KH, MUH

<

(=R}

100 125 150 175 200 225 250 275 300

Harpyska, % oT HOMHHAIBHOIT

oy
b © o © O

Smpen = 0,5-SHOM

(=

Smpex = 0,6-SHOM

tn

+30°C Sopex = 0,7-SHOM

(=]

Smpex = 0,8-SHoMm

wn

Smpex = 0,9-SHOM

JimuTensHOCTD MeperpysKu, MHH
— = NN W W B B

(=]

(=R

100 125 150 175 200 225 250 275 300
Harpyzka, % oT HOMHHaTBHOI

[ )
o b © b O

Smpex = 0,5-SHOM

<o

Sopen = 0,6:SHom

wn

+40°C Smpex = 0,7-SEoM

(=]

Smpen = 0,8-SaoM

wn

Smpen = 0,9-Saom

»-»-[\)Mwa.b-bur

JmuTenpHOCTS Neperpy3Kn, MUH

<o

(=R,

100 125 150 175 200 225 250 275 300
Harpyska, % oT HoMHUHAIBHOIT
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Tabnuua 9 - Meperpysky TpaHcdopMaTopa ¢ KIaccoM HarpeBOCTOMKOCTY H Npu LMKNU4ecKoli AHEBHON paboTe

Temnepatypa
OKpyXXaloLLeit BpemeHHble fonycTUMbIE Neperpysku
cpefbl

60
55
50
45
40
35

Snpeg = 0,5-SHom

30 Snpeg = 0,6:SHom

+10°C 25 Snpeg, = 0,7:SHom
20 Snpeg, = 0,8-SHom

15

Snpeg = 0,9-SHom

ONnTenbHOCTb Nneperpyskum, MUH

10

100 125 150 175 200 225 250 275 300

Harpyska, % oT HOMHHaTBHOMH

60
55
50
45
40

35 Snpep = 0,5-SHom

30

Snpepg = 0,6:SHom
+20°C 25 Snpepg = 0,7-SHom
20 Snpeg = 0,8:5Hom

15

Snpepg = 0,9-SHom

ONUTensHOCTb Neperpysku, MmUH

10

100 125 150 175 200 225 250 275 300

Harpyska, % oT HoOMHHAJIBHOI

60
55
50
45
40
35
30

Snpeg = 0,5:SHom

Snpepg = 0,6-SHom

25 Snpeg = 0,7:SHom
20

+30°C

Snpepg = 0,8:SHom

Snpepg = 0,9:5Hom

AnuTenbHOCTb Neperpysku, MUH
e
o

o w

100 125 150 175 200 225 250 275 300

Harpyska, % oT HOMHHAIBHOIH
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4
\

A
V]

Temnepatypa
oKpyXaroLLeit BpemeHHble fonycTMble neperpysku
cpenbl

60
55
50
45
40
35

Snpeg = 0,5-SHom

30 Snpepg = 0,6:SHom

+40°C 25 Snpepg = 0,7-SHom

20 Snpeg = 0,8:S5Hom

Snpepg = 0,9:5HoMm

JNUTeNbHOCTD Neperpyskun, MmuH

=
o

o u

100 125 150 175 200 225 250 275 300

Harpyska, % oT HOMHHAIIBHOI

2.2.7 BeHTUNSILMS NOMELLEHMIA TPaHCHOPMATOPOB A0MKHa 0becneyBaTh 0TBOJ BbIAENSEMOr0 TeMna B Takux KoNM4YecTBax, YTobbl NPy HarpyaKe, ¢ y4eToM neperpy-
304HOI1 CNOCOBHOCTY 1 MaKCUManbHOV pacYeTHON TeMNepaType OKPYXaloLLEel CPefbl, Harpes TpaHChOPMATOPOB He NPEBbILLAN MaKCUManbHO [OMYCTUMOrO A5 HUX
3HaYeHNs. PacyeT eCTeCTBEHHON W NPUHYLUTENbHOV BEHTUNALMM NPUBEAEH B NPUNOXeHun b.

2.2.8 Ecnu TpaHcopmatop 060pyf0BaH BEHTUNSTOPAMY 1 pene TeMMepaTypbl, TO NP ONacHOM MOBLILLEHW TEMMEPaTYPbl TpaHCGopMaTopa pene CHavana BKNYuT
BEHTWUISITOPbI OXNAX/AEHNS 1 NPeaynpeanTenbHYI0 cUrHanuaaumio. ECiv noBbileHe TeMNepaTypbl NPOLOMKUTCS, U TEMNepaTypa npesbiCIT NpefenbHo A0nyCcTUMOe
3HayeHe, pene NpousBeaET Nofady cUrHana Ha aBapuitHoe oTknioyeHne 06opyRoBaHus.

Vcnonbayemble napamMeTpbl pene TeMneparypbl npuBeneHb! B Tabnuue 10.

Tabnuua 10 - Mcnonb3yemble napamMeTpbl pene TemnepaTypel

Temnepatypa cpabatbiBaHus, °C
[eiicTaue TpaHcgopmatopbl ¢ knaccom TpaHcgopmatopbl ¢ knaccom
HarpesocTorkocTi F (155°C)u H(180°C)n | warpesocToiikocTu H (180 °C) n MepHbIMY
anioMUHNEBbIMI 06MOTKaMN o6moTKaMu
BKntoyaeTcs BEHTUNALMS TPaHCHOPMATOPa U 3aropaeTcst UHANKATOP «BEHTUNSILMS 100 100
CpabaTbiBaeT pene TPEBOryM 1 3aropaeTest MHAMKATOp «TPEBOra» 130 145
CpabaTblBaeT pene pacLennuTens 1 3aropaeTcs HAMKATOp «pacLienneHnes 150 170
BHUMAHVE
3anpeLlaeTcs onyckatb HarpeBaHue anioMUHUEBbIX 06MOTOK TpaHchopmaTopa Bbile 150 °C.

2.3 TloaroToBKa TpaHcdopMaTopa K MCMoNb30BaHio

2.3.1T1pn NOAroTOBKE K MCNONb30BaHi0 TpaHChopMaTopa AONONHUTENLHO HE0BX0AMMO NOMb30BaTLCS «[IpaBUNaMU TEXHUYECKO SKCMNyaTaLmMm SNeKTPOyCTaHOBOK
notpebuTenei anekTPUYECKolt SHeprum», «[lpaBunamu no OXpaHe Tpyaa Npu aKenayaTaLmuy aNeKTPoyCTaHOBOK», HOPMATUBHOI LOKYMEHTALMEN N0 0XpaHe TPYAa U
noxapHoit 6e30MacHOCTY, a TakxXe ApYruMI NOKanbHbIMU 1 HALMOHANbHBIMW HOPMATUBHBIMI LOKYMEHTaMK.

BHUMAHUE
3anpeLuaeTcsi IPOBOANT Niobble PaBOTbI Ha HE OTKMIOYEHHOM 1 He 3a3EMNEHHOM TpaHCOpMaTope.

BHUMAHUE
TpaHcdopmaTop He0bX0AMMO NOAHUMATL TONLKO 3a CNeLnanbHo NpeaHasHaveHHble A5 8TOM Lenu CTPonoBbIe YCTPOACTBA.

BHUMAHUE
3anpeLLaeTcs MOHTAaX U 8KCMNyaTaLms TpaHchOpMaTopa ¢ NOBPEXAEHNAMU.

2.3.2 06beM 1 nocneaoBaTenbHOCTb BHELLHErO 0CMOTPa TpaHedopmaTopa

2.3.2.1Tlpn nogroToBke TpaHchOpPMAaTOpa K MCTONb30BAHNI0 JOMIKEH ObITb MPOBEAEH BHELIHWI 0CMOTP TpaHC(OpMaTOpa 1 ero KOMMOHEHTOB.

2.3.2.2Mepes NpoBEAEHUEM BHELLHETO 0CMOTPa IEMOHTUPOBATb 3aLLUTHBIE KOXYXa U CbEMHBIE NaHenu (Npu ux Hanuuun). lpoBepuTL KOMNNEKTALNI0 TPaHChopMa-
Topa. YbeauTbes B OTCYTCTBUM:

- Ha 06MOTKaX: CKOMOB 11 TPELLUH, NOCTOPOHHIX NPEAMETOB B KaHanax;

- Ha 8neMeHTax NoakYeHus, WwiHax HH, BH: noBpexaenuii n nedgopmaumii;

- Ha NOBEPXHOCTM TpaHchopmaTopa Bnaru.

2.3.2.3 Npu 06HapyXeHUN NOBPEXAEHUs TpaHehopMaTopa He0BX0AMMO CBA3ATHCS C N3TOTOBUTENEM ANt MONYYEHIs YKa3aHIA 10 BOCCTAHOBNEHNIO MOBPEX/AEHNS.
2.3.2.4 Tpy 06HapyXEHNV NOBPEXAEHHBIX UMM YTEPSHHBIX KOMMOHEHTOB HEOOXOAMMO CBS3aTbCS C UrOTOBUTENEM [ PELLEHNS BONPOCA [OMOCTABKM.

2.3.2.5 lepen Ha4anoM BbIMONHEHNS MOHTaXHbIX PaboT [OMKeH bbITb onpeaeneH 06bEM 1 NOCNeA0BATENbHOCTb PAGOT MO MOHTAXY, COCTABNEH NNaH-rpaduk npo-
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BE/EHNA MOHTaXa.

2.3.2.6 Mepep HayanoM BbINONHEHMS MOHTaXa HE0BXOAVMO NOATOTOBTb CrIELManbHyt0 NNoLLaaKy unv 060pynoBaHIe B COOTBETCTBIM C HOPMATUBHbIMU LOKYMEHTAMI.
2.3.3 MogroToBKa K paboTe 1 nepef, BKOYEHNEM

2.3.3.1M13ysuTb CONPOBOANTENbHYIO OKYMEHTALMIO (PYKOBOACTBO, NACMIOPT, NACNOPT Ha KOMMNEKTYIOLLME 1 AP.) TpaHChopMaTopa. YLOCTOBEPUTLCS B COOTBETCTBUN
TEXHUYECKMX XapaKTepUCTUK TpaHchopmaTopa ¢ TpebyembiMu.

2.3.3.2 Mepes NoproToBKol TpaHchopmaTopa k paboTe HeaBXoAMMo y6eauTbCs, YT0 BINOMHEHb! BCE TPEOOBAHIS N0 YCTIOBUSIM YCTAHOBKY TpaHchopmaropa (cm. . 4.6).
2.3.3.3 Mpon3BeCTy BHELUHNI 0CMOTP TpaHC(hopMaTopa, CHAATb LOMONHUTENbHbIE TPAHCMOPTUPOBOYHbIE PACTIOPKIA (PU HANMYNM), CHAATH KOHCEPBHUPYIOLLLYI0 CMagKy
(npw Hannunw), TATENbHO NPOAYTb TPAHCHOPMATOp YNCTLIM BOSAYXOM 1 NPOTEPETL, 06PaTHB 0C0B0E BHUMAHME HA YUCTOTY NOBEPXHOCTY 0BMOTOK B paiioHe MecT
NOAKIIOYEHMS.

2.3.3.4 YacTn TpaHcdopmaTopa, NOCTaBNAEMbIE OTAENBHO, ANl COXPaHEHWs! LIENIOCTHOCTY NPV TPAHCNIOPTUPOBKE M NOrPy304HO-Pasrpy304HbIX paboTax Heobxopnmo
yCTaHOBUTb B paboyee nonoxenue (Takue kak LT3, LUT3KYB, NpoxoaHble N30NATOPbI, BUGPOracsiLmne onopbl, CUCTEMA MPUHYANTENLHOTO OXMAXAEHIS U T.N.).
2.3.3.5 OcmoTpeTb TpaHcdopmaTop A5 06HapYXEHNst BOSMOXHbIX MHOPOAHBIX MPEAMETOB Ha NOBEPXHOCTY TpaHChOPMATOpa 11 BHYTPY KaHanoB oxnaxaeHus. Mpu
06HapYXXEHWM CRefyeT akkypaTHO YLanuTb MHOPOLHbIN NPeAMET, He HapyLLIMB N30NALMIO.

BHUMAHUE
3anpeLyaeTcs akennyaTals TpaHehOpMaTopa ¢ NOCTOPOHHNMM NPEAMETaMU Ha NOBEPXHOCTYM TPaHC(HOPMATOpPa U BHY TP KaHaNoB 0XNaxaeHus.

BHUMAHWE
3anpeLuaeTcs akennyatauns TpaHcdopmaropa, 06opyaosanHoro LUT3 (LUT3uYB), 6es nogauv nutatus LT3 (LIT3uYB).

2.3.3.6 3agemMnuTb TpaHcGOpMaTOp NyTEM COEAMNHEHNS LNHbI 3a3EMAEHNS CO CrieLManbHO NPeaycMOTPEHHbIM MECTOM 3a3eMieHust Ha TpaHcopmaTope.
2.3.3.7 Mepembiuky BB HE06X0AMMO YCTAHOBUTH B HEOBXOAMMOE NONOXKEHNE COOTBETCTBIN C TABANYKOIA nepeknioyeHns (oM. Tabnny 3).
MpaBUABLHOCTb BbIBPAHHOTO MONOXEHMS YKasbIBAIOT LiNdpbl, PACNONOXEHHBIE PAAOM C KOHTAKTaMU PEryNMPOBOYHbIX 0TNaek 06MoTok BH.

BHUMAHUE
YcTaHoBKa Nepemblyek NepeknioyeHns fomxKHa ObiTb OANHAKOBOIA Ha Boex Tpex 0bmoTkax BH, 4To6bl npeaoTBpaTnTb LMPKYNSLMIO TOKOB, KOTOPbIE MOTYT
NPVYBECTY K HE0BPATIMBIM NOBPEXAEHNAM TPaHchOopMaTopa.

2.3.3.8 MpoBepuTb MOMEHT 3aTsHkKkK Pe3bboBbIX COEAMHEHMIA. MOMEHT 3aTXKM Pe3bbOBbIX COBAMHEHMIT NpuBELeH B Tabnuue 11.

Tabnuua 11 - MoMeHT 3aTsKKU peabb0BbIX COBANHEHNIA

. MomeHT 3aTshkkm, H-m
BonT-ranka
Metann INeKTPUYEcKne 4acTu
M6 8 -
M8 22 12+2
M10 40 20+2
M12 80 45
M14 120 80
M16 186 100
M20 355 200
BHUMAHWE
[1ns NpenoTBpaLLEeHs NPOBOPaYMBaHUS LNUEK, KOHTAKTOB NPY 3aTsHKE Pe3bhOBbIX COEAUHEHNI HEOOXO[MMO YAEPXMBATH HUXKHIO raliky KpenneHus NpoBo-
[IHMKA KNI04oM. pOBOpaYMBaHIE MOXET MPUBECTM K 3aMbIKaHMI0 1 MOTepe paboTocnocobHoCTy.

2.3.3.9 KaTkn npn He06X0AMMOCTY, 3aKPENUT B OTBEPCTHSX HA OMOPHBIX LBENEPAX.

2.3.3.10 Mocne NpopomKMTENLHOMO XpaHeHs Uy neprofa besneicTaIs, 00Hapy)XeHNS BNaru BHyTpU ynakoBKM, Ha TpaHC(OPMAaTOpPE 1 B CIyyae HECOOTBETCTBUS Na-
CMOPTHBIM [JaHHBIM COMPOTUBAEHNS N30ASLMY HEOBX0AMMO NPOCYLLNTL TpaHchopmaTop. Mepef cyLuKoi B 06s13aTeN5HOM NOPSILKE MPOKOHCYNbTUPOBATLCS € AD «K3A3».
Cnocobbl cyLku TpaHchopMaTopa: TEMT0BLIMU NYLUKAMY W/Uni UHPaKpacHbLIMI naMnamMu Npu TemMnepaType Bosayxa B6a1am TpatcdopmaTopa B AnanasoHe ot 60
£0 80 °C. TpaHcopmaTop CyLLMTb B TeYeHe oT 48 40 72 YacoB. I1py MCnonb30BaHUN MHGPaKpacHbIX NaMn paccTosHe A0 TpaHedopMaTopa [OMKHO bbiTb He MeHee
30 cM. TemnepaTypy KOHTPONMPOBATL N0 AATHWKY TEMMEPATYpbI, MAYLIMM B KOMMNEKTE, NNk NUPOMETPOM BHYTPY kaHana 0bmMaTku HH. Mocne 8Toro BHOBb NPON3BECTY
BHELUHWI1 0CMOTP TpaHC(hOpMaTopa 1 06MOTOK 1 BHOBb 3aMepUTb CONPOTUBNEHME u3onsuuu. [pu HeobXOANMOCTY MOBTOPUTD BbilLEyKa3aHHYH0 NPOLEaypY.

2.3.4 KoHTpOnbHble N3MepeHNs napaMeTpoB TpaHchopmaTopa

2.3.4.1 N3amepunTb CONPOTUBNEHMS:

- COMpPOTUBNEHUst 0BMOTOK NOCTOSHHOMY TOKY;

- conpotuenexue nsonauun HH - semns+BH;

- conpoTtuenexue nsonauum BH - semns+HH;

- conpotuenexue nsonauum BH+HH - semns.

13mMepeH1e conpoTHBNEHMst 0BMOTOK MOCTOSHHOMY TOKY npoBoauTes no MOCT 3484.1. MismepeHue conpoTuBneHns usonsumum npoopntes no FOCT 3484.3.
/3amepeHue npornsBoAnThL Npu Temnepatype naonguuu He ke nntoc 10 °C. Ecnv Temnepatypa usonsuuu ke noc 10 °C, To Ang n3MepeHns xapakTepucTuk nao-
nsumu TpaHcdopMaTop [OMKEH BbITb HArpeT No METOANKE, UBNOXEHHON B M. 2.3.3.10.

BennunHa conpoTBneHns 06MoTOK NOCTOSHHOMY TOKY He J0MXHa 0TN4aTbes bonee Yem Ha 2 % 0T BENUYWH CONPOTUBEHNS, MOMYYEHHbIX HA TaKOM XE OTBETBNEHN
Lpyrux Gas, ecnv B NacnopTe Ha TpaHC(HOPMaTop He ykasaHo NHOE SHAYeHMe.

Onsi TpaHcdopmatopa ¢ MbB HeobxoanMo NporsBecTy 3aMep ConpoTHBNEeHNs 06MoToK BH BO BCeX NONOXEHMSIX NNACTIHbI NEPEKNIOYEHNS.
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BHUMAHUE
YcTaHOBKa NNacTVH NEPeKioYeHs AoMmkHa ObITb OAHAKOBOI Ha BCeX Tpex 06MoTkax BH, 4T06bI NpenoTBPaTUTb LIMPKYNSLMIO TOKOB, KOTOPbIE MOTYT NPUBECTY K
HeobpaTUMbIM NOBPEXAEHMAM TpaHCHOpMaTOpa.

BHUMAHUE
ConpoTuenenue nsonsunu HH-semns, BH-3emns, BH-HH pomkHo 6biTb He MeHbLe 500 MOM.

BHUMAHUE
B cnyyae HeCOOTBETCTBYIOLLErO NACMOPTHBIM JaHHBIM CONPOTUBAEHNS U0NALIMN HEOBXOAMMO NPOCYLUMTL TPaHChOPMATOp N0 METOANKE,
M3NoXeHHo B n. 2.3.3.10.

2.3.4.2 /\3amepnTb CONPOTUBNEHIS U0AALIM AOCTYMHbIX CTSKHbIX WNUNEK, banfaxei, nonybaxpaxei SpMoBbIX 6anok 1 NPeceyloLLVX KONew, 0THOCUTENbHO aKTUBHON
CTanu u 8NeKTPOCTaTNYECKIX 3KPAHOB, OTHOCUTENBHO 0BMOTOK 11 MarHMTONPOBOAa. VI3MepeHHbIE BHAYEHUS [LOMKHBI ObITb HE MeHee 2 MOM, a M30NsLMM SPMOBbIX
banok He meHee 0,5 MOM. V13MepeHs NpousBoAsTCS MEraOMMETPOM Ha HanpsbkeHie 1000 B.

2.3.4.3 [ins Tpatcdopmatopa ¢ M6B 1 PIH Heobxopnmo nponsBecTy 3amep koadduumeHTa TpaHcdopmalmu 06MoTok BH B Beex NONOXeHUsAX nepembluky.
Mposepka koadduumeHTa TpaHcdopmaumu nposopuTes no FOCT 3484.1. KoadduuneHT TpaHcdopmaLmm He [ONXKEH 0TINYATLCS Gonee YeM Ha 2 % 0T 3HaYeHNIA,
N3MepeHHbIX Ha COOTBETCTBYIOLMX OTBETBAEHNSX APYrinX $as, 1 OT NCXOAHbIX 3HAYEHWI ykasaHHbIX B nacnopTe TpaHcdopmaTopa.

BHUMAHUE
B Cny4ae HECOOTBETCTBUA 3adBNEHHbIX TEXHUYECKNX OaHHbIX, YKa3aHHbIX B NacnopTe 1 pyKOBOACTBE faHHbIM 3amMepa H806XOJ1I/IMO He3aMeannTenbHo 0006LL|,I/ITb
MOCTaBLLMKY TpaHcopmaTopa.

2.3.4.4 NpoBepuTb hasnposky TpaHcdopmaTopa. [JomKHO MMeTb MECTO CoBNafeHue no Gasam.

2.3.4.52.3.4.5 VlcnbiTaTb NOBbILIEHHbIM HAMPSHKEHNEM NPOMBILLNEHHON YaCTOTbI.

Heo6X0LMMOCTb NPOBEAEHNS UCMIBITAHNI PEFNaMEHTUPYETCS MECTHBIMI MHCTPYKLMSIMU 1 HALMOHANbHBIMI HOPMATUBHBIMI LOKYMEHTaMK.

WenbitaHue nposoautes no FOCT 54827. McnbiTaTenbHoe HanpshkeHWe JOMKHO COCTaBNSTb 85% 0T 3aBOACKOr0 UCMbITATENLHOMO HAMPSKEHUS.

2.3.5 Yka3aHus Mo BKOYEHNIO 1 0NpoboBaHiio paboTbl

2.3.5.1TIpn COOTBETCTBUM PE3YNLTATOB UCMbITaHWI TPaHCHOPMATOpa 1 KOMMOHEH-TOB TPEBOBaHWSIM HAaCTOSILLEr0 PyKOBOACTBA MO 8KCN/yaTaLuy TpaHecdopmaTop
MOXET BbITb BBEZIEH B 3KCTITyaTaLMIO.

BHUMAHUE
Ecnu nocne nocneaHeil npoBepKky 1 MBMePEHUIA XapakTePUCTUK NpoLLNo Bonee 3 MecsLEB, Nepef BKMIOYeHNEM 1 onpoboBaHueM TpaHehopmaTopa Heobxoanmo
MOBTOPHO BbIMONHUTb yYka3aHus B nofpasaene 2.3.3, 2.3.4.

2.3.5.2 lLinHonpoBopbl, NOAKIOYEHHbIE HA TPAHCHOPMATOP, AOMKHbI ObITb 3aKpENeHbl, 4T0bbl M36exaTb MeXaHUYECKMX HArpy3oKk Ha npucoesnHerns HH v BH
TpaHc(opmartopa.

2.3.5.3 Mepen BKNlO4YEHMEM ABYX TpaHCHOPMATOPOB B NapannenbHyio paboty NpoBepuTb BbiNonHeHue Tpebosatuii n. 4.6.8.

2.3.5.4 Tepep BKNI0YEHNEM MOA HANPSHKEHME NPON3BECTM NPOBEPKY [EACTBUS BCEX NPeAYCMOTPEHHbIX TPOEKTOM 3aLLT, BNOKMPOBOK, LiENeil cUrHanu3aLum v 1.,
2.3.5.5 Tepen BKMOYEHMEM NOJ, HANPSHXKEHNE NPOBEPUTL OTCYTCTBUE NOCTOPOHHIX NPEAMETOB Ha TpaHCcopMaTope, 3a3eMNEHNE COrNacHO NPOEKTY.

2.3.5.6 MPUNOXNTL TONYKOM HOMUHANBHOE HAMPSXEHUE K TpaHcopMaTopy 6e3 nofauy Harpysku. B npouecce 3-5-kpaTHoro BkioyeHns TpaHcdopmartopa (¢ uHTep-
BAIOM HE MeHee 5 MUHYT) Ha HOMUHANbHOE HAMPSKEHNE HE [OMKHbI UMETb MECTO IBMIEHIS, YKasbiBAIOLLME Ha HEYLOBNIETBOPUTENbHOE COCTOSIHINE TPaHChOopMaTopa.
HabniopaTb 3a cocTosHMEM TpaHchopMaTopa He MeHee 30 MUH.

2.3.5.7 Mpw yaoBNETBOPUTENbHbIX PeaynbTaTax NPoBHOro BKNKOYEHNS TpaHCdOPMaTop MOXET bbITb BKMKOYEH N0, HArpyaKy. BKnioyeHne Ha HOMUHANbHbIA pexuM
paboTbl Npu TeMnepaType okpyXaloLLel Cpeabl HKe MuHye 25 °C fonyckaeTcs nocne NpeABapuTeNbHOrO Harpesa 06MOToK 40 TemMnepaTypbl MUHYC 25 °C Harpyskoit
He Bonee 30 % 0T HOMUHATBHON.

2.3.5.8 PeaynbTaThl UCTIbITAHNI MyCKO-HaNafo4HbIX paboT ohopMnTb akToM No hopMme 3akasumka.

2.3.5.9 Mpu 06HapyXeHUM HeJoCTaTKOB He NO3BONSIOLYMX 3KCMYaTUPOBATL TPAHCHOPMATOP M NPUHATUM PeLLEHIs 0 HeoBX0AMMOCTM Bo3BpaTa TpaHcdopMaTopa
MPOV3BOANTENIO, HEOBXOAMMO 3aN0NHUTL OPMYNAP HECOOTBETCTBIS, CBSI3ATLCS C NOCTABLLMKOM M YNakoBaTb TpaHC(opMaTop B 3aBO[CKYI0 YNakoBKY B COOTBETCTBIM
¢ TpeboBaHuamu n. 4.5.

MpousBoauTeNto He0bXoAMMO byeT NPENOCTaBUTb akT NYCKo-Hanaa04HbIX paboT, GopMynsp HECOOTBETCTBIS U NPUYIHbLI 0TBPaKoBK TpaHChOpMaTopa.

2.3.5.10 MogroToBKY TpaHchopMaTopa K BKMIOYEHI0 B IPOLIECCE TEKYLLE SKCMNyaTaLMn NPOUSBOAUT COTMAacHO TPEBOBAHNSM, USNIOXEHHbIM BbILLE, C BbINONHEHNEM
MepONpUSTII MECTHOIA UHCTPYKLMN.

2.3.5.11 BknioyeHue TpaHcdopmaTopa A0nyCcKaeTes NPon3BoauTh 6e3 NpoBeaEeHs NOATOTOBKM KOMMOHEHTOB M N3MEPEHNIA, ECNW eT0 NPELLIECTBYIOLLEE OTKIOYEHNE
He BblNo CBS3aHO C NPOBELEHNEM PEMOHTHBIX PaboT 1 AEMCTBUEM 3aLLMUT OT BHYTPEHHIX NOBPEXAEHMIA.

Bkntouenue TpaHcdopmatopa B paboTy nocne npoBeAeHst PEMOHTHbIX paboT NPON3BOANTb TONLKO NOCNE NPOBEAEHIS MOATrOTOBKI KOMNOHEHTOB 1 UBMEPEHUIA,
Hanbonee YeTko BbISBNSIOLLMX AEDEKT, KOTOpbIA Mor 6bITb [OMYLLEH NPV BLINOAHEHUN paboT.

2.3.6 PekoMeHAaLM N0 AENCTBUAM NPY BOBHUKHOBEHWM HEMCNPABHOCTEN TpaHc(hopmaTopa npuseAeHs! B Mpunoxenun B.

2.4 Vcnonb3oBaHue napnenus

2.4.1Mopsinok AecTBUA 06CNYXMBAIOLLETO NEPCOHaNa NpY BbINONHEHMN 3afia4 NPUMEHEHMS TpaHcdopMaTopa NPOBOANTCS B COOTBETCTBUM C MECTHBIMU MHCTPYKLMSMUL.
2.4.2 PekoMeHaUuN No AeCTBUAM NpU BOSHNKHOBEHUM HEWCNIPABHOCTEl B NPOLIECCe NCMONb30BaHNs TpaHcGopMaTopa no HasHayeHWio NpeaocTaBnseTcs no
3anpocy notpebutens.

2.4.3 Mpu ncnonb3oBaHuu TpaHcdopmaTtopa He0bXxoAMMO Nonb30BaTLCS «[lpaBunaMu YCTPOICTBA SNEKTPOYCTAHOBOK, «[paBMnaMu TEXHUYECKOI! akennyaTaLum
aNeKTPOYCTAHOBOK NOTPEBUTENEN», HOPMATUBHON [OKYMEHTALMEI N0 0XPaHe TPYAa 1 NoXapHol 6e30nacHOCTY, HACTOSILLMM PYKOBOLCTBOM N0 SKCMyaTaLuy, a
TaKXe [IpyryiMn NOKanbHbLIMU 1 HAaLMOHANbHBIMU HOPMATUBHBIMI JOKYMEHTaMN.

2.5 Mpu 06HapyXeHUM SBHbIX NPU3HAKOB NOBPEXAEHNS TpaHchopmaTopa, Noxape, 0Tkasax CUCTEM CMOCOBHBIX MPUBECTU K BOSHUKHOBEHMIO OMACHbIX aBapUIHbIX
CUTyaLMit, nonafanus TpaHcdopmaTopa B aBapuitHble YCnoBis SKCnyaTaLmin HE0bX0AUMO HEMEJNEHHO OTKNIYMTL TpaHehopMaTop.
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3. TEXHWYECKOE OBCJTY)XXUBAHUE

3.1TexHuyeckoe obcnyxuBaHue TpaHcdopmaTopa

3.1.1 TpaHcdopmaTtop, HaxoAsILMACS B BKCMNyaTaLym, [OMKEH CUCTEMATUYECK NOBEPraTbCs TEKYLLEMY KOHTPOMI0 paboTbl NP1 Harpyake 1 NPodUNaKTUYECKUM,
NeproaNYecKUM 1 BHEOYePeaHbIM 0CMOTpaM.

3.1.2 B npoviecce akennyaTaLum HeobXOANMO KOHTPONMPOBATH BENNYMHbI TOKA HArpy3ki, HaNPsHKEHNs 1 TemnepaTypy 06MoToK.

BHUMAHUE
B cnyyae ecnu TpaHcopMaTop NOABEPraeTcs NepeHanpsxKeHNsM CBbILLE A0NYCTUMBIX, HEOBXOAMMO 3aLUNTUTb €0 C NOMOLLbI0 COOTBETCTBYIOLLMX OTpaHUYMTE-
neil nepeHanpseHns, COrnacHo Knacey 13onsLum TpaHchopmatopa.

3.1.3 MpogunakTnyeckre 0cMOTpbI HEOHXOAVMO NPOBOANTL COTNACHO «[1paBUnaM yCTPOCTBA SNEKTPOYCTAaHOBOK», «[paBuiam TEXHUYECKOI SKCMNyaTaLnm SNekTpo-
YCTaHOBOK M0TPe6UTENeil», HOPMATUBHOI LOKYMEHTALWEN N0 0XPaHe TPYLa U NoxapHoi 6e30nacHoOCTH, a Takoke APYrvM NOKanbHLIM W HALMOHANbHBIM HOPMATUBHbLIM
[OKyMEHTaM.

B 06bem npodunakTm4eckoro 0cMoTpa A0MKHbI BXOANTb:

- YNCTKa NOBEPXHOCTM TpaHchOpMaTopa;

- HapYXXHBIi 0CMOTP 1 yeTpaHeHNe 00HapyXeHHbIX AeeKTOB, NOALAIOLLMXCS YCTPaHEHNI0 Ha MECTe.

3.1.4 Nlepuopmnyeckue ocMOTpbl HE0OXOANMO NPOBOANTH «[1paBUNAMU TEXHUYECKOIT BKCTNyaTaLmMu 8NeKTPOYCTaHOBOK NOTPEBbUTENE aNeKTPUYECKON SHEPritn»,
«paBunamu no oxpaHe TpyAa Npu 8KCMNyaTaLnm 8NEKTPOYCTAaHOBOK», HOPMATUBHO AOKYMEHTALIMEN M0 OXPaHe TPYAa v noxapHol 6e30nacHOCTY, a Takoke Apyrum
NOKarbHbIM 11 HALMOHAMbHbIM HOPMATUBHBIM [JOKYMEHTaM.

3.1.5 BHeoyepepHble 0cMOTpbI HE06X0VIMO NPOBOANTH NPI HEHOPMANbHbIX PEXMaX paboTbl, PE3KOM N3MEHERWN TEMNEepaTypbl OKPYXKAIOLLEro BO3AyXa, a TakKe Npu
MOSIBNEHUM CUTHANOB 0 HEWNCNPABHOCTY TpaHcdopMaTopa.

3.1.6 MNpoBefeHue kanuTanbHOr0 PEMOHTA Ha MPOTSKEHUM BCEr0 CPoKa Cyxxbbl TpaHcopmaTopa He TpebyeTcs.

3.1.7 Mpy HopManbHbIX YCNOBUSIX SKCMTyaTaLun TexHnyeckoe 06cnyxmnBaHue He0bX0AMMO NPOM3BOANTB He pexxe 1 pasa B rof. YactoTa obcnyXnBaHWs 3aBUCHT 0T
YCNoBUIA Cpefibl, B KOTOPOI 3KCMyaT1pyeTes TpaHchopMaTop.

3.1.8 MepeyeHb TEXHUYECKOro 06CNyXMBaHMS

3.1.8.1 B npouecce aKcnnyarawuy NOCTOSHHO KOHTPONMPOBATb BENUYMHbI TOKA HArpy3KK 11 HANPSHKEHWS, OAHOBPEMEHHO NPOBOAS BHELHMIT 0CMOTP Ha NpeaMeT
0TCYTCTBMS BHELLHWX NOBPEX/EHNI TpaHchopmaTopa.

3.1.8.2 MepeyeHb MEPONPUSTII TEXHUYECKOrO 0BCTYXIMBAHNS:

- 0YUCTITb OT MbINM NOBEPXHOCTb (C MOMOLLBHO MbINECOCA, BETOLUM U CyXOr0 BOSAYXA);

- ybeauTbes B 0TCYTCTBUN MEXaHUYECKMX MOBPEXAEHIN 30NNV M NAKOKPACOYHbIX MOKPLITUA;

- NPOBEPUTH 1 NPY HE0BXOAVUMOCTI NPOYMCTUTL KaHaNbl OXNAXAEHUS BHYTPY 06MOTOK;

- NIPOBEPUT 1 NPY HEOBXOAMMOCTY NOATAHYTb BCE GONTbI M raliki1 NeKTPUYECKIX COBAMHEHMI (YCUIME SaTHKKN NPUBEAEHBI B Tabnuue 7);

- NPOBEPMTb HAAEXKHOCTb KPenneHns 06MoToK TpaHchopMaTopa 1 npu HeobHXOAMMOCTI NPOTSHYTb BONTBI KpENneHns;

- NPOBEPUTH paboTy yCTPOICTB KOHTPONS MyTeM paspbiBa Lieneil TepMopesncTopoB B KNEMMHON kopobke. Mp1 NpoBepKe COMPOTUBAEHUS TEPMOPESNCTOPOB Hanpsi-
KEHME N3MEPUTENbHOr0 NPUBopa He A0MKHO NpeBbillaTh 2,5 B;

- NPV YCTAHOBNEHHON CUCTEME BEHTUNALMM NPOBEPUTH €€ PaboTy 1 MCNPaBHOCTb.

3.1.8.3 Mpu cMNbHOM 3arpsA3HEHUN UHTEPBAN MEXY TEXHUYECKUMI 06CNyX1BAHNSMY CRefyeT COKPaTUTh B AiBa 1 bonee pasa.

3.2 Mepbl 6esonacHocTy

3.2.1Mpw npoBepeHM TEXHYECKOro 06CNYXMBaHWS TPaHCHOPMATOPa [ONONHNTENBHO HE0BX0AMMO «[lpaBUNaMu TEXHNYECKOI BKCMNyaTaLuy 8N1eKTPOYCTaHOBOK
noTpebuTenel anekTpUYEcKoil SHEPriK», «IpaBunaMu No oxpaHe TPYAa NpU 8KCTyaTaLy BNEKTPOYCTAHOBOK», HOPMATUBHOI AOKYMEHTALEN MO 0XpaHe Tpyaa 1
noxapHoli 6e30MacHOCTY, a TakKe APYTUMU N10KaNbHBIMU U HALMOHAMbHBIMI HOPMATUBHBIMI [LOKYMEHTaMU.

3.2.2 Mpy 0BHAPYXEHUN SIBHBIX NPUSHAKOB NOBPEXAEHIS (NOTPECKMBAHWE, WENYKY 1 [pYrve NPUSHaKW NOBPEXAEHNS BHYTPN 00MOTOK) HEOBX0AMMO HEMEANEHHO
OTKMIOYNTb TpaHchopmaTop. PON3BECTM BHELWHHIA 0CMOTP 1 NpoBepKy TpaHcdopmatopa (cM. . 2.3.3.5, 2.3.4.1) st BbISCHEHNS NPUYMH NOBPEXAEHNS.

BHUMAHUE
Binioyatb TpaHchopMaTop B paboTy MOXHO TOMBKO NOCTE YCTPAHEHWS! BbISBNIEHHbIX HEMCTPABHOCTEIA.

BHWMAHUE
3anpeLLaeTcs npoBOANTb NMiobble paboTbl Ha HE OTKMIOYEHHOM W HE 3a3EMNEHHOM TpaHchopMaTope.

3.3 MocnenpopaxHoe obcnyxmBaHne

3.3.1 [ins nonyyeHns nioboit HdOPMALLN UMM NPOBESEHUS 3aMeHb! KOMMNEKTYIOLLMX [ieTaneil KOHCTPYKLMM NPy 06paLLeHIn B CEPBUCHBIN OTLEN CNeayeT ykasaTh
CBeAeHUs 18 3aBOACKON Tabnuuky Tpatcdopmatopa ($oTo), NPUAOXUTb NacnopT Usaenus.

3.3.2 B cnyyae Bbixoaa 13 cTpost TpaHcopmatopa s NPoBe/eHNs PaccneoBaH1s aBapiv Ha 3HEPreTU4eckoM 06bekTe TpebyeTcs NpeAcTaBNTL CONPOBOANTENbHOE
MUCBMO C YKa3aHWEM HIKENEepeYncneHHol MHpOpMaLMN 1 NPUNOXNTD [OKYMEHTbI:

- KOnuio nacnopTa TpaHchopMaTopa unn GpoTo NacrnopTHOI TabnnyKu;

- NOTOAHbIE YCNOBHS PaBOThl Ha MOMEHT BbIXOZA M3 CTPOS! (B TEYEHIN 3 CYTOK), rearpadnieckoe ONmNCaH1e MecTa yCTaHoBKM;

- B KaKkoM 060py0BaHNM yCTaHOBNEH TpaHchopMaTop, ero KaTeropus pasMeLLeHus;

- IMIaBHas cxeMa 06beKTa, ykasaTb NOAKI0YEHHbIE K TpaHchopmaTopy 06beKThl (yKasaTb HagHaueHue TpaHchopmaTopa);

- yKa3aTb 1CNoNb3yeMble 3alLuTbl TPaHCHOPMATOPa 1 YCTaBKY 3aLLMT;

- LOKYMEHT, NO[TBEPXAAILLMIA 0TPABOTKY 3alLNT B MOMEHT aBapu;

- peructporpammy (Harpyski, TOKM 1 HANPSKEHS! B MOMEHT aBapuu) B yHUBEpCanbHoM hopmate cometrade (.cfg) unm signw;

- aKT 11 NPOTOKON BbIXOAA 18 CTPOS TpaHcopMaTopa, NoATBEPXKAAIOLLNI HEMCTIPABHOCTb;

- aKTbl 1 MPOTOKOMbI MyCKOHANa[04HbIX paboT;

- aKT BBOf}a B 9KCNyaTaLIo;

- UBETHbIE (OTO ¢ MecTa aBapu (MECTO yCTaHoBKM, TpaHcdopmaTop, AedekT);

- BbIAEPXKM 13 0NepaTyBHOTO XypHana;
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- aHanua NPUYMH aBapuK, NPOBEAEHHbIN 3aKagunkoM (B COOTBETCTBIM C «[lpaBUiaMU PACCNIEN0BaHUS NPUYUH aBaPHIA B SNEKTPOSHEPreTUKE);

- HapaboTka B Yacax fj0 aBapuu;

- COBMECTHO C TpaHchopMaTopoM, BbILUEALWEE U3 CTPOS 060pyLoBatme (HarpysKa, 3aLuTbl) B XOLE aBapuy.

MepeyncneHHble A0KyMEHTbI 0MKHbI ObITb akTyanbHbIMU ANS 06BEKTA, HA KOTOPOM YCTAHOBINEH TPAHC(HOPMATOP W IMETb MOANMCH 11 [aTbI.

B cnyyae 0Tka3a 0T NpeAocTaBneHNs MHGopMaLun, NPeAoCTaBEHINs 3aBEAOMO NOXHON UHPOPMALINK, COKPLITUS AaHHBIX, OTCYTCTBUS MHGOPMALMU MW HE NONHON
MHGOpPMAaLMK ONpeaeneHne NPUYUH aBapuy MOXET 0KadaTbCst HEBO3MOXKHBIM 11 USAENNE CHMAETCS C rapaHTui.

3.4 Tekywuii peMmoHT

3.4.1 TekyLLmit peMOHT He0BX0[1IMO MPOBOANTb B CPOKM, YCTAHOBNEHHBIE MECTHBIM UHCTPYKLIMSMU.

3.4.2 PeMOHT cCTEMbI 3aLLUMTbI OT NEPErpeBa BuIMONHAETCS NyTeM 3aMeHbl HEUCNPABHOTO 3NeMeHTa. 1ocne peMoHTa CnefyeT NPOBECTY MOMHYI0 NPOBEPKY CUCTEMbI.

BHUMAHUE
3anpelyaeTcs NPOBOAMTH MioBble PaboTbl HA HE OTKIIOYEHHOM 11 He 3a36MNEHHOM TpaHcGopMaTope.

3.4.3 06MOTKY TpaHcdOpPMaTOpa PEMOHTY He MOANEXaT.

4. TPAHCNOPTUPOBKA, XPAHEHUE, YNAKOBKA N PEKOMEHOALIUWU MO MOHTAXY

4.1 TpaHcnopTHOE NoNoXeHue

4.1.1 TpaHcdopmaTop He06X0AMMO NepeBo3nTb CTPOrO B BEPTUKANLHOM MONOXEHIM B 3aBO[CKON yNakoBKe. YNakoBky, B u3bexaHue noBpexaenus TpaHcdopmartopa,
CNeayeT HaJieXXHO 3aKPENUTL 0T NPOLOMLHOTO 1 NONEPEYHOro NePeMELLEHINS CTIKHBIMU PEMHAMU.

4.1.2 Npw TpaHCMOPTUPOBAHUI HECKONbKMX TPAHC(OPMATOPOB B OAHOM TPAHCMOPTHOM CPEACTBE HEOOX0AMMO 06ECNEYUTb PACCTOSIHUE B CBETY MEXAY HIMI HE
MeHee 300 MM (CM. pUCYHOK 2).

PurcyHok 2 - Cxema pasmeLLigHmst TpaHcOpMAaTOpOB NPY TPaHCNOPTUPOBKE
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4.2 Togbem

4.2.1 TpaHcdopmatop, ynakoBaHHbIV ALMK, CREAYeT NOAHUMATL COrMAcHo PUCYHKY 3. TPOC HE06X0AMMO BbIOMPATL, CNOCOBHIN BbIEPXATh NoAHUMaeMbli Bec (yka-
3aHHbIA Ha NacnopTHON Tabnunyke Tpchq)opmaTopa) 1 NPV 8TOM [LOCTATOYHO [IMHHBINA, Y4TOBLI MaKCUManbHbIA yron HaknoHa He npesbiwan 60°.

4.2.2 Ecnu ynakoBOYHOrO iLLMKa HET AU TpaHCdOpMaTop N3BAEYEH 13 YNakoBOYHOIO ALLMKa ANs NoAbeMa He0bX0AMMO UCNONb30BATb YeTbipe poiM-6onTa Unu
MPOYLUUHBI, PACTIONOXEHHbIE Ha BEPXHEN IpMOBOIA banke (pmcyHOK 4).

BHUMAHUE
He 1cnonbaoBaTh NOrpysynk Ang nogbema TpaHchopmatopa cHidy (pucyHok 5), NoCKOmbKY CEpAEUHNK, BLICTYNaOLMil BHI3Y, [enaeT TpaHchopmaTtop
HEYCTOI4MBbIM, 4TO MOXET NMPUBECTM K Ero NafeHuto. Npy 8ToM MOryT BOSHUKHY Tb HEYCTPaHUMbIe NOBPEXAEHNS TpaHchopMaTopa.
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PurcyHok 3 - TpaBuibHbIi BApUaHT NofbeMa TpaHchopMaTopa B ALLMKe
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PurcyHok 4 - [paBunbHbIi BapUaHT nofbema TpaHcopmaTopa
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PucyHoK 5 - 3anpeLuéHHblit BapuaHT nogbéma TpaHcdopmatopa

NepemeLenne

4.2.3 NepeMeLLigHe TpaHcopMaTopa HEOBXOANMO BLINONHSATH C YCTAHOBNEHHBIMU KONECHBIMY OMOPaMU 1 C UCMOMb30BAHWEM CTPOMOBOYHBIX YCTPONCTB, COOTBET-
CTBYIOLLWX BECY TpaHC(hOpMaTopa, TPUKPENNEHHbIX K TENexke (1 4.2.4, pucyHok B), uin BpyuHyo, C NPUMEHEHNEM Pbivara, Kak MoKasaHo Hike (prucyHok 7).

PurcyHOK 6 - PaspeLuéHHbI MexaHM3VPOBaHHbIN BApUAHT NepemeLLeHns TpaHchopmatopa
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L1l YCTaHOBKY TPAHCMIOPTUPOBOYHBIX KOMEC BIMOMHUTE CRefyloliee:

- NOAHUMUTE TPaHCHOPMATOP KPaHOM;

- ycTaHoBUTE TpaHchOpMATOp Ha 06NajalolLlyto [OCTATOYHON HECYLLEI! CTIOCOBHOCTHIO ONOPHYIO KOHCTPYKLIMIO, KOTOPAS! BbILLE TPAHCMOPTUPOBOYHBIX KONEC M NO3BO-
NSIET BBINONHNTb NX MOHTAX;

- 3aKpenuUTE TPAHCNOPTUPOBOYHBIE KOMIECa B TPEOYEMOM HanpaBneHn BVKEHNS Ha HUKHEM OMOPHOM LUBENTIEPE;

- BCE TPAHCNOPTUPOBOYHBIE KONECA LOMKHbI YCTAHABANBATLCS C OLHUM HAMPaBNEHUEM ABUXEHNS;

- NOAHUMUTE TPaHCHOPMATOP C ONOPHOI KOHCTPYKLMMK;

- ycTaHoBUTE TpaHC(opMaTop Ha TPaHCTOPTMPOBOYHbIE KoNeca;

- 0becneybTe, YT06bI TPAHCHOPMATOP HE MOT HEKOHTPONMPYEMO KAaTUTbCS NPY NEPEBOSKE NMOF, MakcUManbHOM yknoHoM Ao 16%

- 3aQUKCUPYiATE TPAHCTIOPTUPOBOYHbIE KONECA KITMHBSMU MPY 0CTAHOBKE.

BHUMAHWE
KaTeropnyeckin 3anpeLaeTes BhINONHSTL PyYHOE MM MEXaHNBMPOBAHHOE NEPEMELLEHINE TPAHCHOPMATOpa C 0MOPOil HEMOCPEACTBEHHO Ha 0OMOTKY
(pucyHok 8, 9)

PucyHok 8 - 3anpeLLEHHbIi MexaH31POBaHHBIN BapnaHT NepeMeLLeHus TpaHedopmaTopa
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PuicyHOK 9 - 3anpelLgHHbII pyYHOil BapUaHT NepemMelLeHna TpaHchopmaropa
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4.2.4 GTPONoBOYHblE YCTPOICTBA SOMKHbI KPENUTHES K KOPMYCY TpaHCdOpMaTopa TObKO 3a CrieLManbHbIe 0TBEPCTUS B OCHOBAHWM (MY NX HANYUK), yKasaHHbIe Ha
pucyHke 10. Vicnonb3oBaHue [1st KPENneHns NHbIX 8N1EMEHTOB KOHCTPYKLNU HEAONYCTIM
4.2.5 PaccTosIHME NepeMeLLEeHNs TpaHchopMaTopa Ha Konecax He LOMKHO NPEBbILLATb AECSTH METPOB.

U4 .
\ ) SEC.RU KopoTkun nyTb K MHbopmauum CkauaHo c sec.ru




Pucytok 10 - Cxema CTPOMOBKY NpY ropU30HTaNbHOM NEpPeMeLLeHum

4.3 XpaHeHue

4.3.1Ycnosus xpaxenus no FOCT 15150 - rpynna 3 (K3).

4.3.2 Npu xpaHeHn TpaHcopMaTopbl LOMKHbI ObITb 3aLLMLLEHbI OT BO3AEACTBUS BNArW 1 NbinW. [INst XpaHeHst NpUrofiHbl HEOTaNNNBaeMble, CyXE U YNCTbIE CKNag-
CKVE NOMELLEHNS.

4.3.3 Temnepatypa B NOMELLEHINH, T XPaHUTCA TPaHCHOpPMATOp, AOMKHA BbITb HE HIDKE MUHYG 45 °C (He Hibke MUHYC B0 °C B KnUMaTUyeckoM nenonHeHnmi YXI3).
4.3.4 Nocne ocMoTpa TpaHCHOPMATOPa Ha NPEAMET 0TCYTCTBUS MOBPEXAEHUIA, yakoBky He06X0AMMO BOCCTAHOBITb Ha BECH NEPUOL XPaHEHWS, 15 3aLUNTbI TPaHC-
dopmartopa 0T Bnarw, kanenb 1 Menkux NOCTOPOHHIX NPELMETOB.

4.4 Ynakoska

4.4.1Tun ynakoky TpaHcdopmaTopa BbIG1paeTes B 3aBUCUMOCTY 0T crlocoba TPaHCNOPTMPOBKY, OT TpeboBaHMiA K 3aLuMTe TpaHchopMaTopa, 0T BOBAENCTBUS K-
MaTUYEeCKMX YCMOBUIA, @ TAKXE C Y4ETOM KOHCTPYKTUBHBIX 0COBEHHOCTEN n3fenus.

4.5 PexomeHpaLuy K MoHTaxy

BHUMAHUE
TpeboBaHus pasfiena pacnpocTPaHsIOTCS Takxe W Ha TpaHchopmaTopsl, ycTaHasnuBaeMble B KPY, nopcTaHumu.

4.5.1 TpaHcQopmaTopbl npefHasHaueHbl 1St BHYTPEHHEN YCTaHOBKM, B YMCTOM 1 CyXOM NOMeLLgHUH, 683 0nacHOCTY nonafaHus BOAb.
4.5.2 HomnHansHoe paboyee pacnonoxexne TpaHcGopMaTopa B NPOCTPaHCTBE BEPTUKATBHOE.

BHUMAHUE
3anpeLaeTcs pasMeLLeHe TpaHCOpMaTopa B NPOCTPAHCTBE B APYrMX NONOXEHUsX (Ha Boky 1 ap.).

4.5.3 Mpy paamelLeHUn TpaHchopmaTopa B NOMELLEHII HE0OX0[MMO NPOBEPUTL COOTBETCTBUE TpeboBaHuii n. 1.2.3 - 1.2.10 pykoBOACTBA, @ TakXe HIKECTEayIoLwnNX
MYHKTOB.

4.5.4 TpaHchopmaTop, N0CTaBNEHHIA B OTKPbITOM UcnonHeHny (IP00), fomKeH ObiTb YCTAHOBNEH B CNELManbHOM NOMELEHINY NpU COBMIOAEHUI PACCTOSHMIA OT
06MOTOK 10 CTEH NOMeLLEeHNs.. PekoMeH/yeMble MUHUMaNbHbIE PACCTOSHWS OT NOBEPXHOCTYM TpaHCGOpMaTOpa A0 3a3eMNEHHBIX KOHCTPYKLWI B COOTBETCTBYE C
«paBunamm ycTpoiCTBa 81EKTPOYCTaHOBOK».

BHUMAHUE
HGOﬁXOﬂMMO NOMHUTb, 4TO TpchcbopMaTop co cTeneHbto 3awmThl IPO0 He 3alymuieH ot NPAMOro NPUKOCHOBEHNA K 4acTAM, HaX0AALWMMCA NOA HaNpsXeHnem.

BHUMAHUE
CoenuHuTeNnbHbIE kabenu He AoMXKHbI 3aKPenAATLCS Ha aKTUBHON YacTV TpaHchopMaTopa.

4.5.5 B noMeLLeHNM yCTaHOBKM TpaHehopMaTopa Heobxoanmo obecneynTs BodayxoobMeH ANs yAaneHus Tenna, BbifeneHHoro npy paboTe, B COOTBETCTBIM C «[TpaBu-
NnamMun yCTPOICTBA 3NEKTPOYCTaHoBOK» 1 CM60.13330.2020, Ans rapaHTML COBNIOAEHNS HOPManbHbIX Paboymx yCnoBWi M NPeoTBPALLEHNS NPEBbILLEHUS LOMYCTUMOI
TeMnepaTypbl TpaHcdopmaTopa.

BHUMAHUE
HepocTaTouHas LMpKyNALMS BOSAyXa COKPALLAET CPoK Cnyxbbl TpaHchopmaTopa.

4.5.6 TpaHchopmaTopbl LOMKHBI BbITb 3aLLMLLEHb! OT NEPEHANPSHKEHNIA, NEPErpy30K NO TOKY 1 PEXVMOB KOPOTKOrO 3aMblKaH M.

4.5.7 [1ns 3aluTbl TpaHCHOPMATOPA OT NEPErPYSKU N0 TOKY U PEXUMOB KOPOTKOr0 3aMbIKaHs PEKOMEHLYETCS NPUMEHST PENeiiHyio (MUKPOMPOLIECCOPHYIO) 3alLuTY.
flonyckaeTcs NpUMeHeHe B Ka4ecTBE TOKOBOU 3aLLMTbl N1ABKMX NPEAOXPAHNTENEN UNi aBTOMATUYECKUX BbIKNIYaTeNe.

Mpu pacyeTe TOKOBOI 3aLLNTbI HEOOXOAMMO PyKOBOACTBOBATLCS CEAYIOLLMMM NPUHLMNAMY:

- He0bX0AMMO Ha[IeXHOE OTKMI0YeHNe TpaHcdopmaTopa Npy NPoTeKaHUN TOKOB KOPOTKOrO 3aMblkaHs B TeYeHUM 2 ¢;

- TOKOBas 3aLLTa He OMKHA OTKMIoYaTh TpaHcdopmaTop npu Gpackax Toka (BknoueHue TpaHchopmatopa), pasHbix 12xIx B TeweHnu 0,1 ¢, rae IH - HOMUHaNbHBIN
ToK TpaHcdopmaTtopa, A;

- TOKOBAS 3aLyNTa [LOMKHA OTKMK4aTh TPaHCHOPMATOP NPpU NPEBbILLIEHUI NEPErPY30K W ANNTENLHOCTEI AaHHbIX NEPErpy3oK BbilLE, YeM ykasaHo B M. 2.2, AaHHOr0
pykoBoacTaa.

4.5.8 Mpu napannenbHoii paboTe He0bxoaMMo CoBNIOCTY CRefyloLLMe YenoBus:

- COOTBETCTBME Ha3MPOBKY 1BYX TPaHCHOPMATOPOB;
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- rpynnbl COEAMHEHNI 0BMOTOK AOMXKHbI BbITb UAEHTNYHbI;

- K08 GuLMeHTbI TpaHChOPMALIN [LOMKHBI BbITb OLMHAKOBSI;

- HanpshkeHWst KOPOTKOTO 3aMbIKaHNS HE AOMXKHbI 0TNYaTbes bonee yem Ha 10 %;

- COOTHOLLIEHME MOLLHOCTEN TpaHCdOpPMaTOPOB AOMKHbI 6bITh He bonee 1:3.

4.5.9 0TKnoHeHUs koadduumeHTa TpaHcGopMaLMU, HANPSXKEHWS KOPOTKOTO 3aMblkaHWs B COOTBETCTBIM ¢ Tpebosanuamu FOCT 52719.

5. YTUNU3ALUA

5.1 Tlokasatenu yTunuaauum

5.1.1 TpaHcopmaTop HE0BX0AMMO YTUNMBMPOBATb MO OKOHYaHMIO CPOKa CMYXKObI, ECIIN KANWTANbHBIV PEMOHT HellenecoobpaseH.

5.1.2 KoMnoHeHTbI TpaHchopMaTopa HeobX0AMMO yTUAN3MPOBATb NPU UX NOBPEXAEHUI B NPOLIECCE SKCMyaTaLui, B NEPUON, CHSITWS C rapaHTun, Nnbo no pesynb-
TaTaM TEKYyLLEero pemMoHTa.

5.1.3 YTunuaaums TpaHcdopmMaTopa i KOMNOHEHTOB OCYLLECTBASETCS COMMACHO HALMOHAMNbHLIM 3aKOHaM N0 0XPaHe OKPYXatolLel cpefbl.

5.1.4 YTUnn3auus BbINOMHSETCS CNELNaniapoBaHHbIM KOMMNaHNSMU, 3aHUMaloLUMICS YTUNU3aLNEN TPaHCHOPMATOPOB 1 X KOMNOHEHTOB 6e3 HaHeCeHWs Bpea
OKpyXatoLLen cpefe.

5.2 Mpu nogroToBKe TpaHchOpPMATOPa Ha yTUAN3ALMIO HEODXOAMMO OT TpaHCHOPMATOPa OTCOEANHNTB MPOBOAHMKN HH 1 BH 11 unHy 3asemneHus.

BHUMAHUE
3anpeLyaeTcs NPOBOANTb NioGble PaboTbl Ha He OTKMIOYEHHOM 1 He 3a8EMNEHHOM TpaHcdopMaTope!

5.3 MepeyeHb yTUAN3MPYEMbIX COCTABHbIX YaCTel 1 METOb! yTUAN3aLMN

5.3.1 MeTannokoHCTPyKLM 1 06MOTKM TpaHCGopMaTopa LOMKHbI BbITb yTUAN3MPOBaHbI 63 HaHECEHS BPefia OKPYXKalolLEl CPEfe COrNacHo HaLMOHaNbHLIM NoN0-
KEHMAM 06 yTunusauum.

5.3.2 [lpyrve KOMNOHEHTBI 11 MaTepuanbl J0MKHbI GbITb yTUNM3NPOBaHbI 6e3 HaHECEHNS BPEAa OKPYXAloLLEei CPEfe COrMacHO HaLMOHAaNbHBIM NONOXEHUSM 06 yTu-
nusaunm.

6. TAPAHTUA N3rOTOBUTEA

8.1 GTaHgapTHbIit rapaHTHitHbIA CpoK akennyaTaumy (NpodyKkwunm) - 2 rofa co AHA BBOLA B 3KCMIyaTaLMio, pU yCNIOBUM BBOLA B 3KCMTyaTaLMio He NosaHee B Mecaues
¢ faTbl noctasku (NproBpeTeHns).

6.2 PaclumMpeHHbIi rapaHTUIAHbIN CPOK ONPeAenseTcs A0roBOPOM Ha NOCTABKY.

6.3 lapaHTWs AeicTBUTENbHA NPK yCnoBUM COBNIOAEHIs NOTPEbMTENEM yCroBUIt XPaHEHWS, MOHTaXa 1 SKCMyaTaLmi, UNIOXKEHHBIX B HACTOALLEM PYKOBOLCTBE N0
aKkcnnyaTauum.
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NPUNOXEHUE A

(0bs3aTenbHoe)
[abapuTHble, yCTaHOBOYHbIE 1 MPUCOBAMHUTENbHBIE pasMepbl TpaHC(hopMaTopoB

Tabnuua A.1 - 3kcnnyataumoHHble xapaktepucTuku OptiTrans D TS(Z)L(L) 10 kB (cTaHmapTHbIN) ¢ knaccom HarpesocTolikocTu F (165 °C)”

BH: 10 (10,5; 11; 6,6; 6,3; 6) kB;

Tun perynupoBaxus HanpsxeHusa: MbB£2x2,5;

HH: 0,4 kB; Martepuan 06motok BH 1 HH: anioMuHmit;
Ipynna coefnHerns obmotok: D/Yn-11; Y/Yn-0; Knacc sHeproad¢pekTBHOCTI: CTAHAAPTHBINA.
Paamepbl Koxyxa
Hanpa- | Motepu XX Mlotepu k3 Tok XX VposeHs | focanov- labapuTHble (BKC?;?; onops),
N2 | MowprocTb | xennek3 | (P, ), BT I.% asykoBoro Hele pasmepbl i Macca,
75°C 1920°C NaBneHns, | pasmepsl Kr
(U). % e | e 16 mxn, MM LBxH, MM BepxHee BokoBoe
k37577 k31207 nopaKnYeHne nopaknYeHne
Br Br

1 30 4 190 687 790 17 60 330=400 800x700=780 1100~1050x1500 | 1100x1200x1300 270
2 40 4 230 826 950 17 60 330400 800x700~780 1100~1050x1500 | 1100x1200=1300 300
3 63 4 310 1113 1280 15 60 400x400 950700700 | 1250~1050~1400 | 1250+1200x1200 550
4 80 4 370 1332 1632 15 61 400x400 | 1000~700~800 | 1300x1050<1500 | 1300x1200=1300 590
5 100 4 405 1616 1743 13 61 550500 | 1050~760850 | 1350x1100x1550 | 1350<1250x1350 690
6 125 4 470 1784 2053 13 62 550500 | 1100800800 | 1400~x1150x1600 | 1400<1300x1400 730
7 160 4 538 2065 2364 11 62 550600 | 1150=850x800 | 1450x1200x1600 | 1450=1350x1400 850
8 200 4 616 2442 2810 11 63 550600 | 1150-850<800 | 145012001600 | 1450=1350<1400 930
9 250 4 718 2663 3064 10 63 5560720 | 1200<900~950 | 1500~1250<1650 | 1500~1400~1450 1100
10 315 4 885 5348 5852 10 65 5560720 | 1250x950~1000 | 1550~1300~1700 | 155014501500 1250
1 400 4 980 3850 4430 0.9 65 660820 | 1300x1000~1050 | 1600x1350~1750 | 1600x1500x1550 1450
12 500 4 1165 4708 5417 0.9 67 660820 | 1300x1000~1150 | 1600x1350<1850 | 1600x1500x1650 1630
13 630 6 1310 5761 6616 0.8 67 820=820 | 160010501100 | 180014001800 | 1900x1550~1600 1980
14 800 6 1623 6714 7725 0.8 67 820~820 | 1600<1100<1150 | 1800=1450x1850 | 1900x1600=1650 2200
15 1000 6 1780 7773 8943 07 68 820920 | 1700x1250=1250 | 2000~1600x1950 | 2000x1750=1750 2850
16 1250 6 2105 93562 10760 0.7 68 820920 | 1750x1250=1350 | 2050<1600x2050 | 2050x1750x1850 3200
iy 1600 6 2465 11291 12990 0.6 70 820<1120 | 1800~1250<1450 | 2100<1600~2150 | 2100x1750<1850 3700
18 2000 6 3070 13768 15840 0,55 70 1070x1120 | 1930=1300<1650 | 2250=1650x2250 | 2250<1800<2050 4520
19 2500 6 3600 16349 18810 05 72 1070~1120 | 2000~1350=1650 | 2300<1700=2350 | 2300~1850~x2150 5370
20 5200 6 5400 23468 27000 0,45 75 1070<1200 | 2000<1400<1900 | 2300=1750x2600 | 2300<1900<2400 6 450
21 4000 6 6100 29552 34000 0.4 78 10701300 | 2200x1550=2000 | 2500x1800<2700 | 2500x2050x2500 8275

[OKYMEHTaX

*MH(IJOpMaLlVIﬂ npefHasHa4eHa T0N1bKo Ang npeaBapuTenbHoro Bbl60pa TpaccbopMaTopa, OKOHYaTe/NbHbIe AaHble YTOYHAOTCA Ha MOMEHT 3aKasda 1 yKa3blBatoTCA B CONPOBOANTENbHbIX

Tabnuua A.2 - 3kcnnyataumnoHHble xapaktepuctuki OptiTrans D TS(Z)L(L) 10 kB (cTanpapTHbIi1) ¢ knaccom HarpesocToiikocTu H (180 °C)*

BH: 10 (10,5; 11; 6,6; 6.3; 6) kB;
HH: 0,4 kB;
Ipynna coeamHenus obmotok: D/Yn-11; Y/Yn-0;

Tun perynupoBanus HanpsxeHus: MbB2x2,5;
Martepuan 06motok BH 1 HH: anioMuHmit;
Knacc sHeprosddekT1BHOCTY: CTaHAAPTHbIN.

7 N
N\ 7/

Paamepbl koxyxa
Hanps- | Motepn XX florepu k3 Tok XX 3??223:0 nof‘ifeoq_ labapuTHble (BKf?;iﬂ OI:,IDI\':H)' Macca
Ne | MowHocTb | xenue k3 [ (P,,), BT I.% ¥ pasmepbi L My '
U.),% 75°C 190°C faBneHus, | pasmepbl LxBH. pm Kr
Ka/? e )l ¢ ) b mxn, MM ’ BepxHee Bokosoe
'§*T75 ’ K§1T2° ! noaKniyeHne noaKniyeHue

1 100 4 400 1371 1677 0.9 50 550+5650 960~x750~804 | 1700~1400~1600 | 1700~1400=2200 850
2 160 4 540 1860 2140 0.9 52 550x650 | 1040x750x859 | 1700x1400~1600 | 1700~1400x2200 1020
3 250 4 720 2410 2773 08 54 660x660 | 1090<860x856 | 1700x1400x1600 | 1700x1400x2200 1300
4 400 4 980 3484 4008 0.8 56 660<660 | 1120~860<913 | 1700x1400x1600 | 1700=1400=2200 1620
5 630 6 1300 5200 5983 0.7 58 820~660 | 1380~860+938 | 1900~1500~1800 | 1900x1500=2200 1800
6 800 6 1620 6020 6926 07 58 820=820 | 1450<1020x1093 | 180015001800 | 1900x1500x2200 2200
7 1000 6 1770 7090 8157 0.6 60 820~820 | 15610x1020<1258 | 180015001800 | 1900x1500x2200 2480
8 1250 6 2090 8460 9733 0.6 60 820~820 | 1530<1020<1240 | 1800~1600~1800 | 1900x1600<2200 2850
9 1600 6 2450 10240 11781 05 62 820<1070 | 1590~1150<1298 | 2000~1600~2000 | 2000~1600x2200 3450
10 2000 6 3050 12600 14436 05 64 1070<1070 | 1660~1150~1398 | 2000~1600=2000 | 2000x1600<2200 4100
1 2500 6 3600 15000 17258 0.4 66 1070x1070 | 172011501693 | 2200x1600x2200 | 2200~1600x2200 5050
12 3150 8 4300 20300 23355 0,35 68 10701070 | 1800x1270~1750 | 2400x1700<2300 | 2400x1700x2300 6280
13 4000 8 5000 24200 27842 0,35 68 10701070 | 1890~x1270~1820 | 2500~1800<2400 | 2500x1800x2400 7350
14 5000 PacyéT npesocTaBnseTcs Nof KOHKPETHbIV NPOeKT

15 6300 PacyéT npefocTaBnseTcs Nof KOHKPETHbIN NPOeKT

[OKYMEHTax

*MH(bOpMaLI,I/Iﬂ npeaHasHavyeHa T0NbKO AN NpeaBapuTeNbHoro Bbl60p8 Tpacd)opMaTopa, OKOH4YaTelbHble AaHHble YTOYHAOTCA Ha MOMEHT 3aka3a 1 yKa3blBalTCA B CONPOBOAUTENbHbIX
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Tabnuua A.3 - SkcnnyatauuoHHble xapaktepuctuku OptiTrans D TS(Z)L(L) 10 kB (sHeproaddekTusHbIl) ¢ knaccoM HarpesocToikocTu H (180 °C)*

4
\

BH:10(10,5; 11; 6,6; 8,3; 6) kB; Tun perynuposang Hanpskenms: NBB£2x2,5;

HH: 0,4 kB; Marepuan 06moTok BH 11 HH: aniomunmit;

Tpynna coeguHetns obmotok: D/Yn-11; Y/Yn-0; Knacc aHeproaGpekTnBHOCTH: BHEProdddEeKTUBHBIN.

Paamepbl KoXyxa
Hanps- | Motepu XX florepu k3 TokXx | YPoseHb | Mocanoy- FabaputHble (B"f'f;‘iﬂ onope),
Ne | MowHoctb | xenneK3 | (P,,), BT L,.% aBykosoro Hole pasmepbl T MM Macca,
0 o o AaBnexns, | pasmepbl Kr
U). % 75°C 120°C 16 mxn, MM LxB~H, MM BepxHee Bokosoe
(PK375)’ (PK312°)’ ' nopaKnYeHne NopaKnYeHne
Bt Bt

1 100 4 270 1240 1427 07 42 550x650 | 960~750<804 | 1700x1400<1600 | 1700x1400x2200 950
2 160 4 365 1670 1921 0.7 43 550x650 | 1040x750<859 | 1700x1400<1600 | 1700x1400x2200 1120
3 250 4 490 2170 2497 0.7 43 660x660 | 1090x860x856 | 1700x1400<1600 | 1700x1400x2200 1400
4 400 4 665 3140 3613 0.7 45 660x660 | 1120x860x913 | 1700x1400<1600 | 1700x1400x2200 1620
5 630 B 885 4690 5396 0.6 48 820x660 | 1380x860<938 | 1900x1500<1800 | 1800x1500x2200 1900
6 800 6 1035 5470 6293 0.5 49 820x820 | 145010201093 | 1800x1500x1800 | 1900x1500x2200 2300
7 1000 B 1205 6430 7398 0.4 50 820x820 | 1510x1020<1258 | 1800x1500x1800 | 1900x1500x2200 2580
8 1250 6 1420 7610 8755 0.4 51 820x820 | 1530~1020x1240 | 1800x1600<1800 | 1900~x1600x2200 2950
9 1600 6 1665 9230 10618 0.3 51 8201070 | 15690~1150~1298 | 2000x1600x2000 | 2000x1600x2200 3550
10 2000 6 2075 11420 13139 0.3 52 10701070 | 1660=1150~1398 | 2000~1600=2000 | 2000x1600<2200 4200
11 2500 6 2450 13540 15578 0.3 53 10701070 | 1720x1150~15693 | 2200=1600=2200 | 2200x1600x2200 5150
12 3150 8 2950 17900 20594 0.3 58 10701070 | 1800x1270x1750 | 2400x1700x2300 | 2400x1700x2300 6380
13 4000 8 3600 21500 24736 0.3 59 10701070 | 1890x1270x1820 | 2500~1800%2400 | 2500x1800x2400 7450
14 5000 PacyéT npefocTaBnseTcs nog KOHKPETHbIA NPoeKT
156 6300 PacyéT npefocTaBnseTcs nog KOHKPETHbIA NPoeKT

“MHdopmaums npesHasHayeHa Tonbko ANs NPefBapUTENbHOMO Bbibopa TpachopmMaTopa, OKOHYATENbHbIE AaHHbIE YTOYHSIIOTCS HA MOMEHT 3aKada 11 ykasblBaloTCsi B CONPOBOAMTENbHbIX

[OKYMEHTax

PucyHok A.1 - Fa6apuThble pasmepbl OptiTrans D TS(D)L(L) 10 (20, 35) kB
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NPUNOXEHUE b

(obs3atenbHoe)
BeHTUNAUMA NoMeLLgHNI TpaHchopMaTopoB

B.1 PacyéT ecTeCTBEHHON BEHTUNALMN

b.1.1 MoMeLLeHIe LOMKHO UMETb OTBEPCTUE Ha HIKHEI YacTU CTeHbl (TpUToYHOE 0TBepcTUE S1, M) Ans 06ecneyeHIs COOTBETCTBYIOLLEN0 MPUTOKA CBEXEr0 BOSAYXa
1 Ha NPOTUBONONOXHOI BEPXHEN CTEHKE (BbITSKHOE 0TBEPCTME S2, M?), ANA BbIMYCKA rOpAYero Bosayxa (cM. pucyHok b.1). Cevenue 0TBEPCTUI BuIMMCASIOT N0 hop-

mynam (5.1) n (5.3).
8,=(018-P)/(k-vh) (5.1)
P=p _+P (6.2)
8,=118, (6.3)
rae P - cymmapHble notepu TpaHcdopmatopa, kBT
k - koaddpuumenHT TennooTaaum (Ang TpaHchopMaTOpOB co cTeneHblo 3awmTl IP00 k=1, ang IP21 (IP31) k=0,5);
h - pagHuLa BbICOT MEX/y NPUTOYHBIM U BBITSKHBIM OTBEPCTUSMU, M;
P_, - NoTepy’ KOPOTKOrO 3aMblkaHus, KBT;

Pxx - NOTePW X0N0CTOro Xoaa, KBT.
PucyHok b.1 - Mpumep pacnonoxeHns 0TBEPCTUI [1S BEHTUAALMN

S1

B.2 Pac4ér npuHymMTENEHON BEHTUASLMN

b.2.1 Ecnv B NOMELLEHIM HE0CTATOYEH ECTECTBEHHBII BO3YX006MEH, HEODXOANMO NPENYCMOTPETL CUCTEMY NPUHYANTENBHOI LUPKYNSLMI BO3AYXa ANs 0becneyeHus

BO3/YLUHOTO OXNaXAEHNs TpaHchopmaTopa.

5.2.2 [pOn3BOLMTENBHOCTb BEHTUNSTOPOB BbIBUPAETCS UCXOAS N3 COOTHOLUEHNS B MP/MUH Ha Kaablil KUNOBATT CyMMapHbIX NOTepb TpaHehopMaTopa.

Mpumep - Ans TpaHcdopmatopa ¢ notepsimu 10 KBT TpebyeTcst BEHTUAATOP C NPOMSBOAMTENBHOCTbIO B0 M3/MUH.
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NPUNOXEHUE B

(0bs3aTensHoe)
HencnpaBHOCTY 1 coco6bl X YCTPaHeHIs

B.1 pu BOSHMKHOBEHIM HEVCTIPABHOCTEN B 0653aTENbHOM NOPS/AKE NPOKOHCYNbTUPoBaThEs ¢ AQ «K3A3». MHdopMaLums no cnocobam ycTpaHeHio HencnpasHocTel
B Tabnuue B.1 npuBefeHa cnpaBoyHo.

Tabnuua B.1 - HeucnpaBHOCTY 11 CNOCOBLI NX YCTpaHEHMS

HencnpasHocTb

MpusHak

MerTop nposepku

Cnoco6 ycTpaHeHus

T0BbILLEHHbIN/TOHUKEHHbIV
YPOBEHb HanpsKeHuns

MOBbILIEHHOE HAMPSKEHNE MOXET
BbI3BaTb NepemMarHn4ymnBaHme
TpaHchopmatopa. 3T0 NPUBOANT K
YBENMYEHMIO YPOBHS LWyMa 1 ienaeT
ero 6onee peskum.

Vcnonbays noBepeHHbI BONBTMETP,
MPOBEPUTb BbIXO[HOE HAMPSKEHWE Ha
cTopoHe HH.

He nonyckaetcs nonaraTbCst Ha noka-
3aH1s BONLTMETPA, YCTaHOB/IEHHOTO Ha
HU3KOBONLTHOM PAacMpPeNeNuTENbHOM
YCTpOWCTBE.

B 3aBMCIMOCTY OT BLIXO[HOTO HANPSKEHNS
Ha HM3KOBONLTHO CTOPOHE, YCTAHOBUTh
nepeknioyaTenb OTBETBAEHNI Ha NOAX0-
[SILLYI0 NO3ULMI0. 3TO YCTPAHWUT ABNEHME
nepemarHuy1Banms TpaHcdopmaropa i
OLHOBPEMEHHO CHUSWT YPOBEHb LUYMa.

PesoHaHc BEHTUIATOPOB, KOXY-
Xa 1 apyrux KOMNoHeHToB

Pe30HaHC BEHTUNSTOPA, KOXyXa 1
[APYruX KOMMOHEHTOB MOXET CO3/a-
BATb LUYM, KOTOPbI 4aCTO OLIMBOYHO
NPMHUMAIOT 34 LUyM TpaHcdopMa-
Topa.

Kopnye: HaxmuTe pyKoil Ha naHenb Koxyxa
11 NPOBEpbTe, MBMEHNTCA N WyM. Ecnn
LIYM MEHSIETCS, TO 9T0 YKa3blBAET Ha
pesoHaHe Kopnyca.

MpoBEpUTL NaHeNH KoXyxa Ha Hanu4ue
fedopmaumii n npu HeobxoaMMocTH
YCTPaHUTb WX.

MpoBepUTH 3aTSKKY KPEMexXHbIX 601ToB
KOXyXa, 8ClIN OHYU 0cnabneHbl, To 3aduk-
CUpYITE MX.

BeHTungTOp: MCnonbays AManekTpuye-
CKYI0 LUTaHry, HOXMUTE Ha KOPMYC KaX.0ro
BEHTWUNATOPA, 1 POBEPLTE, N3MEHUTCS 1
wymM. Ecnu Luym MeHsieTcs), To 870 ykaabl-
BAeT Ha PE30HAHC BEHTUNATOpA.

MpoBepUTH 3aTKKY KPEMEXHbIX HONTHI
BEHTUNATOpA. 3aTSHUTE KpenexHble 60nThl
BEHTWNSTOPA M NPU HEOBXOANMMOCTY NoMe-
cTUTE HeBONbLLYIO PE3NHOBYIO MPOKNAAKY
Mexzy BEHTUNATOPOM 1 ero KpenneHnem.

[lpyrue KOMMOHEHTbI: UCTIONbaYS!
LNBNEKTPUYECKYIO LUTAHTY, HAXMUTE Ha
KaX/blil KOMNOHEHT TpaHcdopmaTopa
(koneca, KpenneHns BEHTUASTOPA U T.4.) U1
MpOBEpbLTE N3MEHUTCS NI LYM. ECAIN LLyM
MEHSIETCS, TO 3T0 YKa3bIBAET Ha PE3OHAHC
KOMMOHEHTA.

MpoBepbTe KpenexHsle 6ONTbl KOMMOHEH-
TOB TpaHchopmaTopa, ecnv OHY ocnabne-
Hbl, TO 3aTAHUTE UX.

HBI'lpEIBVIJ'IbHaFI yCcTaHOBKa

HenpaBunbHas ycTaHOBKa MOXET
yeunuTb BUbpaLyio TpaHehopmaTo-
pa v yBENNYUTb YPOBEHD LUYMa.

OcHoBaHwe TpaHcopMaTopa He POBHOE
WAV CIMLLKOM TOHKOE.

OpraHuaauusl, 3aHNMaloLLascs YCTaHOBKOIA
TpaHcopmaTopa, 0MKHA NepecMOTPETb
CNOCcob MOHTaXa W BHECTU NBMEHEHUS.

TpaHcopmaTop yCTaHOBIEH Ha MeTanny-
YecKue LWBENNEPbI.

[,06aB1Tb PE3MHOBbIE AMOPTUSUPYIOLLAX
npoKnagKm nog onopsl TpaHchopmaTopa.

HebnaronpusTHble ycnosus
YCTaHOBKM

Ycnosws skennyatalum BIUSIOT Ha
YPOBEHb LyMa TpaHcdopmaTopa.

HebnaronpusTHble ycnosus MoryT
YBENMYMTb YPOBEHb LIYMa OT 3 A0

70b.

MoMmelLeHe TpaHcopMaTopa CMLWKOM
bonbLLUOE 1 NyCTO., YTO COBAAET 9XO.

TpaHchopMaTop pacnonoxeH CMALIKOM
613K K cTeHe (MeHee 1 MeTpa) unn B
yrny. OTPaXEHHbIN OT GTEH LM Hakna-
[IbIBAETCA Ha LyM TpaHcopmaTopa,
YBENN4MBAst 06LMil YPOBEHb LIyMa.

B nomeLLeHM1 MOXHO YCTaHOBUTb 3BYKO-
MornoLaloLyye MaTepuanbl Ans CHUXEHS
YPOBHS! LWyMa.

Bubpaums wrHonpoBoaa

Mpy NpoxoxzaeHny 6oNbLIoro Toka
4epes NapasnebHLIE WIHbI BOSHN-
KaeT BUOpPaLMs 3-3a MarHUTHOrO
nonst. Bubpauus wnHonposoga
MOXET BHAUUTENbHO YBEMMYMTH
ypoBeHb wyma (6onee Yem Ha 15 ab)
TpaHcdopmatopa.

YpOBeHb LLyMa U3MEHSBTCA B 3aBUCKMO-
CT OT HarpysKku.

CynbHO HaXMWTE Ha LIMHONPOBOA, G-
NONb3ys AUBNEKTPUYECKYIO LITAHTY, ECNN
LIyM N3MEHUTCS, TO 3T YKasblBaeT Ha
PE30HAHC LINHONPOBOLA.

YeTpaHWUTe YCnoBus A5 PE30HaHCa LWNHO-
npoBofa, 3aTAHYB UM 0CNAbUB kpenex-
HbIE BUHTBI.

OTKpOIATE KPBILLKY LUIMHONPOBOA U HAfleX-
HO 3aQUKCUPYIATE WIHbI.

VcnonbayiiTe rubkue coeAnHeHNs Ans
HU3KOBONbTHBIX BbIBOAOB.

0bpaTuTech k NPOM3BOANTENIO LIMHONPO-
BOfA ANS PELLEHNs Npobnembl.

Pe3oHaHC MarHnTonpoBopa
TpaHchopmatopa

B MecTax cTbiKOB 11 Mexay cnogamu
SﬂeKTpOTBXHVI"IBCKOVI CTanu BO3HU-
KaeT 3NeKTPOMarHnTHOE NPUTSXe-
HWe 13-3a MarHUTHOro nong.

YpoBeHb Lyma TpaHchopmaTopa aHayu-
TENbHO MOBbILIEH 1 B HOPMAIIbHOM LUyMe
MPUCYTCTBYIOT NOCTOPOHHUE 3BYKM.

Lllym TpaHcdopmaTopa IMeeT BOMHOO-
bpasHbIl xapakTep.

3aTAHUTE BCE BIHTbI Ha TpaHChOpMaTope,
BKJTI0Yast BUHTBI Ha 3aXuMax ¢ 0beux cTo-
POH, CTSHKHbIE BUHTbI 1 BUHTbI KPEMIEHS
npoKnaok.

YcTaHoBNTE PESNHOBbIE AMOPTU3UPYIOLLME
NpoKNaaKy Nof onopbl TpaHcdopmaTopa,
YTO MOXET YaCTUYHO YCTPAHUTD LUYM.
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HeucnpaBHocTb

MpusHak

MeTop npoBepkm

Cnocob ycTpaHeHus

XapakTep Harpysku

XapakTep Harpyski MOXeT Bbl3bIBaTb
nekaxeHne GopMmbl HanpsKeHust
Tpaxcopmatopa (Hanpumep, peso-
HaHCHBIE ABNEHNST), YTO NPUBOAUT K
MOSIBNEHMIO LUYMa.

B wyme paboTbl TpaHchopmaTopa npu-
CYTCTBYIOT NOCTOPOHHME 3BYKW, TakMe Kak
«TPECK» UNU «TyAEHNE>.

Bo Bpems paboTbl MoXeT HabniofaTbes
MrHOBEHHOE PE3K0e YBENNYeHNe yma
TpaHc(opmaTopa, KOTOpbIV 3aTeM BbICTpO
BO3BPALLAETCS K HOPManbHOMY YPOBHIO.

Hannuwe B Harpyake yCTPOIICTB C BbINpsi-
MUTENSIMI UMW 4aCcTOTHBIMU Npeobpaso-
BaTensMu.

PeKOMEHAyeTCS YCTaHOBNTb YCTPOICTBA
L7151 YMEHBLUEHNS TAPMOHUIK.

OTcyTeTBNs dasbl B TpaHC(op-
matope

TpaHchopmaTop He MOXET HopMab-
HO BO30OY)XAATHCS, YTO MPUBOANT K
NOSIBNEHNIO LWYMa.

OTKnluMTE TPaHCHOPMATOP OT CETU 1
NpOBEPbTE, OTCYTCTBYET NN 0fiHa M3 (a3 B
MUTaHUN.

MpoBepbTe He Neperopen 1 OANH n3
BbICOKOBOMbTHBIX NPEAOXPaHUTENeN, yeTa-
HOBMEHHBIN [0 TPaHChopMaTopa.

ﬂp06neMa M10X0ro KOHTakTa

MN0oX0lt KOHTAKT BHYTPU BbICOKO-
BO/BTHOrO PacnpPeAenNTeNbHOTo
YCTPOIACTBA NAN HE 30 KOHLA BKITIO-
YEHHBIV PasbefMHUTENb.

TpaHcdopmaTop 13aaeT NpepbIBUCTbIA 1
HEHOPManbHbIN LLyM.

lpoBepbTe KOHTAKTbI BLICOKOBONLTHOIO
pacnpenenuTenbHoro yCTpoincTBa, Npeao-
XPaHUTENEN 1 BCHO BbICOKOBOMBTHYIO LiEMb.

[nasatowwui noTeHLman

KomnoHeHTbI TpaHchopmaTopa,
TaKkue Kak CTanbHbIe WBenneps kpe-
MNeHNi, CTsHKHbIe 6onTbl 1 Apyrue
LieTany oKpatLeHbl kpackol. Mop
[1e/\CTBMEM MarHUTHOTO NONS MEXAY
KOMNOHEHTaM1 BOSHUKAET Paspsif
113-3a NNaBaloLLEro NOTEHLMana, 4To
MPWBOANT K NOSBNEHMIO LLyMa.

Paspap 13-3a nnasaloLLero NoTeHUmana
W3[1aeT 04eHb CNabblil 38BYK, NOXOXUIA
Ha «MUCK» NN «CKpUN», KOTOprI7I MOXHO
YCNbILaTh TOMbKO NP BHUMATENIbHOM
NpocnyLWwnBaHnu.

Pa3psip He BINSIET Ha HOpManbHyto paboTy
TpaHchopmaTopa

MHoroTo4e4Hoe 3a3eMneHns
MarHuTonposofa

HebpexHocTb Npy ycTaHoBKE, Npy-
BOAALLAN K KOHTAKTY MarH1Tonpo-
BOfIa C KOPMYCOM W/ KPENnexHbIMM
aneMeHTamu.

YBnaxHeHue nnu noBpexuneHue n3o-
nauun marHmTonposofa, npuBoaa-
Lee K MHOroTo4e4HoMy 3a3eMNeHnto
C BbICOKMM CONPOTUBNIEHNEM.

Hanuune MeTannMyecknx MHopop-
HbIX TEN BHYTPU TpaHchopmaTopa.

Mpu HanUYMK ABYX UM Bonee Touek 3a-
3eMIeHs Ha MarHUTONPOBO/E UMK [pyrnX
MeTannnyecknx anemexTax obpasyercs
3aMKHYTbIV KOHTYP, YTO MPUBOAMT K LiMp-
KynALMN TOKOB M 10KANbHOMY NEeperpes.y.

MpoBecTI 0cMOTp TpaHcdopmaTopa Ha
Hanu41e To4eK NOBTOPHOTO 3a3eMINEHNS 1
MPY HAXOXKLEHUM YCTPAHNTb X
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