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20243-74 3.3.1.1; 7.2

20690-75 3.2.2.1; 6.2.3; 6.3;

21023-75 7.2

21128-83 2.3

21130-75 8.1.5

22756-77 7.2

23216-78 8.2.3; 8.2.8; 8.3.2;

23865-79 3.5.1

24126-80 3.5.10

; 3.9.1

.2;

8.4.1

6. Orpanuuenue cpoka aeWctsusa cHATO 1o IIporokony N 5-94 MexrocynapcTBEHHOTO
COBETa M0 cTaHAapTu3auuu, metposioruu u ceprupukannu (MYC 11 - 12-94).

7. llepenznanue (saBapb 1999 r.) ¢ Usmenenusmu N 1, 2, 3, 4, yrBepx’aeHHbIMU B Mae 1987
r., ceHTsiope 1987 r., cenrsaope 1989 r., nexadbpe 1990 r. (MYC 8-87, 12-87, 12-89, 3-91).

Hacrosimuii cTangapT pacpocTpaHSeTcsl Ha CHIIOBBIE TPaHC(POPMATOPHI 00IIET0 Ha3HAYCHUS,
B TOM 4YMCJI€ Ha aBTOTPaHC(HOPMATOPBI, TPAaHC(HOPMATOPHI COOCTBEHHBIX HYK[ 3JEKTPOCTAHIMHA U
TpaHc(hOpMaTOpbl Ui KOMIUIEKTHBIX TpaHchopmaTtopubix mnoxactanumid (KTII), tpexdaznsie
MOIITHOCTBIO Oosiee 5 kB X A u onHoda3Hble MOITHOCTBIO OoJiee 4 KB X A Ki1acCoB HampsiKeHHUs 10
1150 kB BxitounTeNbHO, IPEAHA3HAYEHHBIC JIs1 HY>KJI HAPOIHOTO X035HUCTBA.

CraHgapT HE pacHpOCTpaHSETCs Ha CHENUANbHBIC, PETYJIHMPOBOYHBIE M MHOTOOOMOTOYHBIC
TpaHc(hOpPMaTOPEI.

TepmuHsl, mpuMeHsiemMble B cTadaapre, - no I'OCT 16110.

TpeGoBanMs HACTOSIIETO CTAHIAPTA SBISIOTCS 00s3aTEIHHBIMH.

(M3menennas pemaxius, M3m. N 2, 4).

1. KTACCUDPUKALINA



1.1. CuntoBeie TparchOpMATOPHI KIACCHPHUIHPYOT:

10 YCJIOBUSIM paboTHI - Ha TPaHC(POPMATOPHI, MPEeAHA3ZHAYECHHBIE A5 pabOThl B HOPMAJIbHBIX
U CHELMAIBHBIX YCIOBHSIX;

MO BHUJYy M30JIMPYIOIIEH U OXJIXKIAIOMICH Cpelbl - Ha MacisiHbIE U CyXue TpaHC(hOpMaTophI,
TpaHcGOpPMaATOPHI, 3AMOTHCHHBIC HETOPIOYNM KUAKUM ITUIEKTPUKOM, TPAHC(HOPMATOPHI C JINTOM
U30JISIUEH;

[I0 THUIAM, XapaKTEPU3YIOIIMM HA3HAYEHUE W OCHOBHOE KOHCTPYKTMBHOE HCIIOJHEHUE
(omHo(daszubie unu Tpexdasusie, u PITH, I1bB u 1.1.), - B coorBeTcTBUU ¢ [Ipunoxenuem 1.

1.2. HopmainpHBbIe YCIOBUS paOOTHl XapaKTEPU3YIOT CIEAYIONIMMH JaHHBIMU:

BBICOTA YCTAHOBKU HaJ ypoBHEM Mops - He Ooinee 1000 m, kpome TpaHc(hOpPMAaTOPOB Kilacca
HanpspkeHus 750 - 1150 kB, mu1st KoTopbIX BbICOTa YCTaHOBKU HaJ ypoBHEM Mopsi - He 6osee 500 m;

kmuMmatnueckoe ucnoiigenue - Y mo [OCT 15150 u I'OCT 15543.1.

[Ipu sTOM cpenHecyTouHas Temreparypa Bosayxa He Oonee 30 °C um cpemneromoBas
TemnepaTypa Bo3ayxa He 6oxuee 20 °C;

TeMIepaTypa oxjaxJaarouieil Boasl - He 6osiee 25 °C y BXoa B OXJIaAUTEb.

1.3. o 3aka3y moTpeOuTens AOMKHBI U3TOTABIMBATHCA TpaHCHOPMATOPHI IS CIAEAYIOLINX
YCIIOBHIA:

BBICOTAa YCTAHOBKH HAJ] YPOBHEM MODS Ul TpaHC(HOPMATOPOB Ki1accoB HampspkeHus 10 500
kB Bxirou. - ot 1000, Ho He 601ee 3500 M;

knuMaTtudeckoe ucnomdenune - XJI mm YXJI mo T'OCT 15150, 'OCT 15543.1 u T'OCT
17412;

TeMIepaTypa oxJjaxjaaromieil Boasl - 6onee 25 °C, Ho He 6omnee 33 °C.

Buemmnune wmexanndeckne BosupeidictBus no I'OCT 17516.1, B ToM 4ucie W I
CEHCMOOITACHBIX PAlOHOB.

(U3menennas pegakuus, Usm. N 1, 4).

1.3.1. Tlpu TemmepaType OXJakaaroumield cpensl (BO3ayXa WM BOJBI), OTIMYAIOUICHCS OT
YCTaHOBJIEHHOW B 1. 1.2, pu BBIOOpPE HOMUHAIBHOW MOIIHOCTH TpaHC(hOpMaTOpa JOIDKHA OBITH
y4YTEHa TEMIIepaTypa OXJIaXKJArOIIeH Cpe/ibl B COOTBETCTBUH C HHCTPYKIUEH MO AKCILTyaTaIl|H.

1.4. Buapl cucteM OXJITaXICHHS TPaHCHOPMATOPOB M UX YCIOBHBIC O0O3HAYCHHUS JTOJIKHBI
COOTBETCTBOBAThH NMPUBEACHHBIM B Ta0. 1.

Tabmuma 1



Bun cmucTeMbl OxJIaxXIeHMs TpaHcdopMmaTopa

YCcJioBHOEe OOO3HAUYEeHMeEe
BMIA CUCTEMHEl OXJIaXIeHWUS

Cyxme TpaHCchOpMaTOPHL

EcTecTBEeHHOE BO3OYUWHOE IIPU OTKPETOM C
VCIIOJIHEHUM
EcTecTBeHHOE BO3OYyLHOE MNIPM SBalMIeHHOM C3
VICIIOJIHEHUNM
EcTecTBEeHHOE BO3OyWHOE NPU I'epMeTUUYHOM CT
VCIIOJIHEHUM
BosnymHoe C HNPUHYIUTENLHOM LUMPKYJISLUMen CIh
BO3IOyXa
MacJyigHele TpaHchopMaTOPH

EcTecTBeHHasa LMPKYJALMA BO3OyxXa M
¥ Macja

[MpuHyOouTebHAA LUMPKYJALMS BO3OyxXa I
¥ eCTEeCTBEHHAad LUMPKYJIALMS Macja

EcTecTBEeHHaAAa LUMPKYJIALMA BO3OyXa MII
¥ ONPUHYyIMTEJIbHAasa LMPKYJALUMA MacJja

C HeHallpaBJIEHHBIM [IOTOKOM Macjya

EcTecTBeHHaAsa LMPKYJIALMS BO3OyxXa HMII
¥ NPUHYOUTEJNIBHAS LUMPKYJIALMS Macja

C HalpaBJIEHHBEIM IIOTOKOM Macja

[MpuHyOouTEeNbHAA LMPKYJALMA BO3OyXa 1
¥ MacJjla C HeHAallpaBJIEHHBEIM [IOTOKOM Maclja
[MpuHyOouTeJIbHAA LUMPKYJALMS BO3OyxXa HOI
¥ MacJjla C HalpaBJIEHHEIM [IOTOKOM Macya

[MpuHyOouTenbHasa LUMPKYJIALUMS BOOBL M MacJja il
C HeHallpaBJIEHHBIM [IOTOKOM Macjya

[IpuHyouTenbHasa LUMPKYJALUMSA BONBL M Macja HII
C HalpaBJIEHHEIM [NOTOKOM Macja

TpaHCchOPMATOPEl C HEI'OPHUYMM XUIOKUM IUDJIEKTPUKOM

EcTeCcTBeHHOE OXJlIaXIeHMEe HeTOPIYVM
KNOKVIM OUBJIEKTPVKOM

OxJIaXIeHVe HETOPKUUM XUIKUM
OVBJIEKTPUKOM C MPUHYIOUTEJILHOM
UMPKYJIALUMeY BO3Oyxa

OxJlaxXIeHVe HEeTOPpUUM XUIKUM
IOVBJIEKTPMKOM C NPUMHYOUTEJIbHOM
HUMPKYJISLMEY BO3OyxXa M C HaNpaBJIEHHBIM
MIOTOKOM XMIKOTO IOMBJIEKTPUKA

H

HI

HHT

[Ipumeuanne. COOTBETCTBHE YCIOBHBIX 0003HAUYCHUN BHUJIOB CUCTEM OXJIQXKIECHUS, TPUHSITHIX
CCCP, COB u M3K, npuseneno B [Ipunoxenun 2.

1.5. Kmacc HampspbkeHHs TpaHCpopMaTopa YCTaHABIMBAIOT IO KJIACCY HANPSDKEHUS €ro
oomorku BH.

1.6. OcHOBHBIMU MapaMu OOMOTOK TPEXOOMOTOUYHBIX TPAaHCPOPMATOPOB CIEYET NPUHUMATH
oomotrkn BH u CH. [lomyckaercs B cTaHIapTax WIH TEXHMYECKUX YCJIOBUSX Ha KOHKPETHBIE
TPYIIIBI ¥ THITHI TPAHC(HOPMATOPOB MPUHUMATE APYTYIO Tapy 0OMOTOK 32 OCHOBHYIO.

2. OCHOBHBLIE [TAPAMETPEI

2.1. B CTaHdapTax WM TCEXHUYCCKUX YCIOBUAX Ha KOHKPCTHBIC TPYNIIbI WKW THIIBI



TpaHc(hOpMaATOPOB JOJIKHBI ObITh YKa3aHbl CJIEAYIOIINE OCHOBHBIE TApaMETPhI:

HOMHHAJIbHAS MOIIHOCTh TpaHchopMaTopa (yKas3bIBAlOT TAaKKE€ MOIIHOCTH OCHOBHBIX
OOMOTOK TpPexXOOMOTOUYHBIX TpaHCHOPMATOPOB M MoIHOCTE 00MOTKM HH TpexoOMoTo4HBIX
aBTOTPAHC(POPMATOPOB);

HOMUHAJIbHbIE HANPSDKEHUS! OCHOBHBIX OOMOTOK Ha BCEX OTBETBJICHUSX;
YCIIOBHOE 0003HAYEHUE CXEMBI M TPYTIIBI COSTMHEHUH 0OMOTOK;

By niepexmoueHus orsersiaeHuit (PITH, I1bB), nuanazon u uncio cryneHei perynupoBaHus
HaIpsKEHUS;

HauOOIBIINK JOMYCTUMBIN TOK B 00111eil 00MOTKe aBTOTpaHchopmaropa;
MOTEPU XOJIOCTOTO X0/1a U KOPOTKOT'O 3aMBIKaHUSI HA OCHOBHOM OTBETBIJICHUH;

HaNpsDKEHUE KOPOTKOTO 3aMbIKaHMS, TMPUBEICHHOE K HOMMHAJIbHOW MOUIHOCTH (AMis
tpancopmatopoB PITH yka3piBaloT HOPMHUpPOBAaHHBIC 3HAUCHUS HA OCHOBHOM W KpaWHUX
OTBETBIICHUSX, JUISI OCTAILHBIX TPaHC(HOPMATOPOB - HA OCHOBHOM OTBETBIICHUH);

TOK XOJIOCTOI'0 X0/1a HA OCHOBHOM OTBETBIICHUU;
YCTaHOBIICHHASI MOIITHOCTh JIBUTATEIICH CHCTEMBI OXJIAXKICHHS,
IIOJIHAsI Macca;

TpaHCIOPTHAs Macca (IOIMyCKaeTCsl He YKa3bIBaTh, €CIIM OHA OTJIMYACTCS OT IMOJIHOW MacChl HE
0omee yem Ha 10%);

yZenbHas Macca;
Macca Macia;
rabapuUTHbIE pa3MepBbl.

[Ipumeuanus. 1. Ecinu norpeOuTesneM BBIABUTalOTCS JONOJHUTENbHbIE (CHEIUAJIbHBIC)
TpeOOBaHUsA MO MEperpy3kaM M, UCXOJS U3 HUX, U3rOTaBIMBAETCs TpaHc(hopMaTop, TO B EpPEeUCHb
OCHOBHBIX TAPaMETPOB BKIIIOYAIOT APAMETPHI, XapaKTEPU3YIOIIUe HArPy30YHYI0 CIIOCOOHOCTb.

2. Metonuka pacuera yaenbHOW maccel npuseneHa B [lpunoxenun 3. B cranpmaprax umum
TEXHUYECKHUX YCIIOBHSIX HAa KOHKPETHBIC TPYTIITBI ¥ THITHI TPAHC(HOPMATOPOB YKA3HIBAIOT PACUETHYIO
Mmaccy.

3. Macca Macia npuBOANTCS AJIs CBEJEHUS 3aKa3unKa ¢ TOUHOCThIO 110 +10%.

(M3menennas pemaxius, M3m. N 1, 3, 4).

2.2. B craHgaprax WIM TEXHHYECKHX YCJIOBUSAX Ha KOHKPETHbIC TPYIIBl W THIIBI
TpaHCcPOPMATOPOB JIOMYCKACTCS YCTAHABIMBATE JOIIOJIHUTEIbHBIC TTapaMeTPhl, KPOME YKa3aHHBIX B
o. 2.1.

2.3. HoMuHanmpHBIE MOIIHOCTH TpaHC(HOpPMATOpOB MOJDKHBI coorBeTcTBOoBaTh ['OCT 9680,
HoMmMHanbHble HanpspkeHus - [OCT 721 u I'OCT 21128.



2.4. HomuHanpHas yactora nuTaromeil cetu goinkHa 06tk 50 'y mo TOCT 13109.

2.5. PacuerHylo TeMIeparypy, K KOTOpPOH cjeayeT HpHUBOJUTh MOTEPU U HAIpPsLDKEHUE
KOPOTKOT'O 3aMbIKaHUs, IPUHUMAIOT PABHOM:

115 °C - ansa tpanchopmaropoB ¢ uzossinuei kinaccos HarpeBoctoiikoctd F, H, C mo 'OCT
8865;

80 °C - nnst Tpancpopmaropos ¢ cuctemont oxnaxaeHus HL{, HILL;
75 °C - nns ocTanbHBIX TPAaHCPOPMATOPOB.

2.6. IlpenenbHble OTKIOHEHUS  HU3MEPSAEMBIX IapaMETpoOB  TpaHCPOpPMATOPOB  OT
HOPMHPOBAHHBIX HE JOJKHBI IPEBbILIATh 3HAYCHUH, YKa3aHHBIX B Ta0J. 2.

TabOmnua 2
HammvenoBaHme [lpenmenvHOE [IpuMmeuaHMe
napameTpa OTKJIOHEHUE, 3
1. Kosdbdbuument +/- 1,0 Ina TpaHcdoOpMaTOPOB C KODQOMLUMEHTOM
TpaHchopMaLmm TpaHchopMaumy QasHBIX HANpsXeHM 3
¥ MEeHee, a TakXe Ha HEOCHOBHOM
OTBETBJICHUU
+/- 0,5 I BCeX OCTaJIbHEX TpaHchopMa-—
TOPOB Ha OCHOBHOM OTBETBJIEHUN
2. HanpsxeHue +/- 10 I BCexX TpaHchopMaTopOB
KOPOTKOTO
3aMEIKAHMSA
3. IoTepu +10 IIJ1ga BCexX OBYXOOMOTOUHEIX U
KOPOTKOTI'O TPexOOMOTOUHEIX TpaHCchOopMaTOpPOB
3aMEIKAHMSA Ha M OJS OCHOBHOM Iapel OOMOTOK
OCHOBHOM TPEXOOMOTOUHEIX aBTOTPaHCHOPMaATOPOB
OTBETBJIECHUN
+20 IIJ1T HEOCHOBHEIX Iap OOMOTOK
TPexXOOMOTOUHEIX aBTOTPaHCHOPMaTOPOB
4. TloTepu +15 Ina Bcex TpaHCchOpMaTOpPOB
XOJIOCTOT'O XOIa
5. CyMMapHBE +10 I BCexX TpaHCchopMaTopOB
norepu
6. Tox +30 s Bcex TpaHchoOpMaToOpOB
XOJIOCTOTO XOona
7. IoJsHasa +10 Ina TpaHc®OpMaTOPOB MOIWHOCTHIO
Macca He Oojee 1,6 MB x A
[Ipumeuanns. 1. Ilpm omnpeaeneHuu  CyMMapHBIX  HOTE€Ph  TPEXOOMOTOYHOIO

aBTOTpaHC(POPMATOPa MOTEPH XOJOCTOTO XOAA CKIAIBIBAIOT C TOTEPSIMU KOPOTKOTO 3aMBIKAHHMS
OCHOBHOM mapbl 0OMOTOK.

2.()TCYTCTBH6 HUKHCTO IIPEACIBHOI'O OTKIIOHCHUSA MJIA TOKa XOJIOCTOrO XOo4da M IIOTECPb
03Ha4YacT, 4YTO €T0 3HAUYCHUC HC OIrPaHHUYCHO.



3. Ilo cormacoBaHHIO MEXIy H3TOTOBHTEIEM W MOTPEOUTENEM IpeNeslbHOE OTKIOHCHHE
HaNpSDKCHUST KOPOTKOTO 3aMBIKaHWS JUISI HEOCHOBHBIX TMAp OOMOTOK TpPeXOOMOTOYHBIX
TpaHcopMaTopoB, a Takxke A TpanchopmaropoB PIIH Ha kpallHMX OTBETBIEHHSX HE JOJKHO
BBIXOJIUTH 3a mpeaeisl +/- 15%.

4. Tlo cornmacoBaHHMIO MEXAy H3TOTOBHTENEM M TOTpeOUTENeM IMpeaeabHOE OTKIOHEHHE
Kod(uimeHTa TpaHcGopMaIiil Ha OCHOBHOM OTBETBJICHHUHU IS TPAHC(HOPMATOPOB MOITHOCTHIO
100 MB x A u Gonee He TOMKHO BBIXOAUTH 3a npeaenst +/- 10,0%.

5. IlpenenbsHble OTKIOHEHUS KO3 (UIMeHTa TpaHCPOpMaNny, pUBeIeHHbIE B 1. 1 Tabm. 2,
pacmpocTpaHstoTcs Ha TpaHchopMaTopbl MOITHOCTHIO 70 1000 MB X A BKIIIOUHUTENBHO.

6. IlpenenbHble OTKIOHEHMs, NPHUBENEHHBIE B M. 2 Tabjl. 2, HE pacHpOCTPaHSAIOTCA Ha
HanpsKeHHEe KOPOTKOTO 3aMbIKaHUs MEX/y YacTsIMHU paciieruieHHol oomotku HH.

7. IlpenenbHOE OTKIOHEHHE HAa TIOTEPH KOPOTKOTO 3aMBIKAHUS [UISI TPaHCPOPMATOPOB
MolHocThi0 MeHee 1| MB x A MoxxeT ObITh yBenuueHo 10 +15%, 4To AOIKHO OBITH OTOBOPEHO B
CTaHJapTaxX WIN TEXHUYECKUX YCIOBUAX Ha TpaHCPOPMATOPbl KOHKPETHBIX TUIIOB U TPYIIIL.

(M3menennas pempaxius, M3m. N 3, 4).

2.7. Cxembl M TpyHnbl COEAUHEHUS OOMOTOK TPaHC(POPMATOPOB TOJDKHBI COOTBETCTBOBATH
MpPUBEAECHHBIM B Tab. 3 - 10.

Tabmuma 3
CxeMbl U TpyMNIbl COETUHEHHS] 0OMOTOK
Tpex(da3HbIX TBYyXOOMOTOUHBIX TpaHCHOPMATOPOB
CxeMa coeIMHeHUS OBMOTOK IvarpaMMa BEKTOPOB YcioBHOe
HaOpAXeHUs XOJIOCTOIO xoma| ofo3HadeHMe
BH HH BH HH
Puc. Puc. Puc. Puc. y/y -0
H
Puc. Puc. Puc. Puc. Yy /y-0
H
Puc. Puc. Puc. Puc. y/Io-11
Puc. Puc. Puc. Puc. y /I0-11
H
Puc. Puc. Puc. Puc. y/7Zz -11
H
Puc. Puc. Puc. Puc. n/y -11
H
Puc. Puc. Puc. Puc. o/mo-0
Tabmuma 4

Cxema u rpynna coeiMHeHHUs 0OMOTOK



0J1HO(a3HBIX ABYXOOMOTOYHBIX TPAaHC(POPMATOPOB

Cxema coenmHeHMrs OOMOTOK IrarpaMMa BEKTOPOB YcaoBHOE
HaAllpPAXEeHMA XOJIOCTOI'O XoIoa obo3HaAUEHUE
BH HH BH HH
Puc. Puc. Puc. Puc. 1/1-0
Tabmuna 5
CxeMbl U TpynIbl COETUHEHHS] 0OMOTOK
Tpex(da3HbIX TPEXOOMOTOUHBIX TPaHC(HOPMATOPOB
Cxema coenmHeHMrs OBMOTOK IvarpaMMa BEKTOPOB YcaoBHOE
HallpPAXEeHMA XOJIOCTOI'O XoIoa oBo3HaAUEHUE
BH CH HH BH CH HH
Puc. Puc. Puc. Puc. Puc. Puc. y /Y /O-0-11
H H
Puc. Puc. Puc. Puc. Puc. Puc. y /0/0-11-11
H
Tabmnuma 6
Cxema u rpynmna coeIMHeHUs 00OMOTOK
Tpexda3HbIX TPeX0OMOTOYHBIX aBTOTPaHCPOPMATOPOB
Cxema coernmHeHMs OOMOTOK IrarpamMMa BEKTOPOB YcioBHOE
HallpAaXeHMAa XOJIOCTOI'O XoIna oBborHaAUeHUEe
BH m CH HH BH u CH HH
Puc. Puc. Puc. Puc. Y aBTo/IO-0-11
H
Tabmuma 7

Cxema u rpynmna coeIMHeHUs 0OMOTOK

0HO(Da3HBIX TPEXOOMOTOYHBIX aBTOTPAaHCHOPMATOPOB

CxeMa coemmMHeHUS OOMOTOK |

IrarpamMMa BEKTOPOB

| YCJIOBHOE



HallpAXEeHMA XOJIOCTOI'O XoIa

BH n CH

HH

BH n CH

HH

obos3HaUeHMUe

Puc.

Puc.

Puc.

Puc.

laBTo/1-0-0

CxeMa u rpy1ma COeIMHEHHS] 0OMOTOK

Tpexda3HbIX JBYXOOMOTOUHBIX aBTOTpaHCc(HOpMaTOpoB

Cxema coernmHeHMsa OOMOTOK IrarpamMmMa BEKTOPOB YcJyoBHOE
HAPSXEeHUA XOJIOCTOI'O xXoza| oOo3HaueHue
BH mu HH BH mu HH
Puc. Puc. Y amBToO
H

Cxema u rpynmna coeiMHeHHUs 00OMOTOK

0J1HO(ha3HBIX ABYXOOMOTOYHBIX TPAHC(POPMATOPOB
¢ pacmerieHHo oomoTkoit HH

Cxema coenmHeHMs OOMOTOK IrarpamMMa BEKTOPOB YcioBHOE
HANPSXEeHMS XOJIOCTOT'O XOoHa| OOO3HaueHMEe
BH HH BH HH
Puc. Puc. Puc. Puc. 1/1-1-0-0

CxeMbl U TpyMITbl COETUHEHUST 0OMOTOK
Tpexda3HbIX TBYX0OMOTOUHBIX TPaHCHOPMATOPOB
¢ pacuierieHHoi oomoTkoit HH

CxeMa coeIMHeHUs OBMOTOK IrarpaMMa BEKTOPOB YcioBHOe
HaOpaXeHUs XOJIOCTOIO xoma| ofo3HadeHMe
BH HH BH HH
Puc. Puc. Puc. Puc. y /O0-o-11-11
H
Puc. Puc. Puc. Puc. I/0-I-0-0

(M3menennas penaxius, M3m. N 1).

Tabmuia 8

Taomnuma 9

Tabmuma 10

2.8. CxeMmbl U TpyIIbl COEUHEHUSI OOMOTOK OAHO(a3HbIX TpaHc(HOpMaTOPOB i pabOTHl B
Tpexda3zHOW TpymIe ClIeAyeT YKa3blBaTh B CTaHAAPTaX WM TEXHHYECKUX YCIOBHAX HA OTH



TpaHc(hopMaTOpBI.

2.9. VYkazaupgple B Tabn. 3 - 10 cxeMbl COe€OUHEHHST OOMOTOK HE OTHOCATCI K
JCHCTBUTEIILHOMY PAacIlOIOKEHUIO OTBOJOB AaKTHBHOM 4YacTH M BBOJOB Ha KphIIIKe Oaka
Tparcdopmaropa.

Cxembl coequHeHus oOMoTok BH ykazanbel co ctoponbsl oTBoZ0oB 00MOTKM BH, a cxembl
coenunenust ooMotok CH u HH - co croponst otBo10B 06MoTKM HH.

2.10. Tpancopmaropsl ¢ CHUCTEeMOM oxJaxiaeHus Buga J[ 1Opu  OTKIIOYEHHUH
AJIEKTPO/ABUraTeNIed BEHTWIATOPOB JOIYCKAaIOT Harpy3ky He MeHee 50% HOMMHAIBbHOM MOILHOCTH
TpaHchopmaTopa.

2.9, 2.10. (U3menennas penaxuus, U3m. N 1).

3. TEXHUYECKUE TPEBOBAHUA

3.1. TpancgopmaTopsl JOHKHBI M3TOTABIMBATE B COOTBETCTBUH C TPEOOBAHUSIMH HACTOSIIETO
CTaHJapTa, CTAHAAPTOB WM TEXHUYECKUX YCIOBUM HA KOHKPETHbIE TPYNIIbl W  THIIBI
TpaHc(hOPMATOPOB 1O pabOYNM YepPTEKaM, YTBEPKICHHBIM B YCTAHOBICHHOM TIOPSIZIKE.

3.2. TpeGoBaHUS K KOHCTPYKIIUU

3.2.1. TpeboBaHus MO HArpeBY M HArpy304YHON CITIOCOOHOCTH

3.2.1.1. IIpeBbllIeHUs TEMIEPATypbl OTAEIBHBIX JIEMEHTOB MacC/IIHOTO TpaHchopMaTopa UK
TpaHchopMaTopa € KHUIKAM JTUIJICKTPUKOM HAJ TEMIIEpaTypo OXJaKIaromel cpeapl (Bo3myxa
WIA BOJbI) NPU HUCHBITAHUAX HA HArpeB Ha OCHOBHOM OTBETBJICHMM HE JOJDKHBI OBITH Oosee

3HaYeHUH, yKa3aHHbIX B Ta0u. 11.

Tabmura 11

DneMeHT TpaHcdopMaTopa MpeBLIIEeHKE
TeMneparypel, °C

OBMOTKM (KJIaCC HAT'PEBOCTOMKOCTM M30JaUuy A) :

IPpY €CTEeCTBEHHOM WM NPUHYIUTEJIBHOM LUUPKYJISLUN 65
C HeHalpaBJIEHHBIM [IOTOKOM Macja dYepes OOMOTKY
IpM MNPUHYIOUTEJILHOM LUMPKYJISLMM C HallpaBJIEHHBIM 70

IIOTOKOM Macja 4depes OOMOTKY
MacJjio mnu OPpyTo¥ XUIKUM OUDJIEKTPUK B BEPXHUX

CcJoax:
VCIIOJIHEHME TI'epMeTUUYHOEe WUJIM C pacCllMpUTe]IieM 60
VCIIOJIHEHME HeTepMeTHudHoe 0e3 paclMpuTesis 55
[IOBEPXHOCTM MarHMTHOM CMCTEMEBl M 3JIEMEHTOB 75

METAJIJIOKOHCTPYKLMM

[Tpumeuanus. 1. IIpeBblieHuss TeMnepaTypsl OOMOTOK ONPEAESIOT METOJOM HU3MEPEHUs UX
COIIPOTHUBIIEHUS IOCTOSIHHOMY TOKY (CpEIHHE MPEBBIIIEHUS TEMIIEPATYPbl 0OMOTOK).

2. (Uckmroueno, 3m. N 1).

Jns TpexoOMOTOYHBIX PEKUMOB TPAHC(HOPMATOPOB PACUETHBIC MPEBBINICHUS TEMIIEPATYPhI
OTACNBHBIX 3JIEMEHTOB HE JOJDKHBI TNPEBBINIATH 3HAYCHWH, YKa3aHHbIX B Tabm. 11, ¢ yderom
npuMmedanus K 1. 3.9.3.3. B aToM ciydae npeBbIIIEHHE TEMIIEPaTypbl BEPXHUX CIIOEB Macila HIIH
APYTOTo >KHUIKOTO JUAJIEKTPHKA TPEXOOMOTOYHOTO TpaHC(hOopMaTropa TOHKHO OBITh PAacCYUTAHO



JIL COUCTAHUS HArpy30kK C HanuOOIBIINMU CYMMApHBIMH IIOTEPSAMHU, a MMPEBLIMICHUA TEMIICPATYPhI
O6MOTOK,HOBerHOCTHﬁMaFHHTHOﬁﬁCHCTCMBIPIBHGMBHTOB MCT&HHOKOHCTPYKHHﬁ - JJIs1 COUCTaHUA
Harpy3o0K, ABJIAIOMINXCA HanoboIee KECTKUMHU IJIsL pacCMaTpuBacMoOro 3JIEMCHTA TpaHC(bopMaTopa.

(M3menennas pegaxuus, M3m. N 1).

3.2.1.2. JIng MacnsHbIX TpaHchopMaTopoB MpU HOPMUPOBAHHON TeMIEpaType OXJIaKAatoIen
BOJIbI y BX0/a B oxJsiaguteinb 6osee 25 °C (Ho He Ooisiee 33 °C) cpeqHee NpeBbIlLIEHUE TEMIIEPATYPhI
00MOTOK, yKa3zaHHOE B TaOm. 11, JOIKHO OBITH YMEHBIIEHO HAa Pa3HOCTh MEXKIYy HOPMHUPOBAHHOW
temmeparypoit u 25 °C.

3.2.1.3. Jlna TpaHchOpMaTOpOB B OTAEIbHBIX TOYKAX MArHUTHOM CHCTEMbl U 3JEMEHTOB
METAJUIOKOHCTPYKIIMA ~ JIOIIyCKAaeTCs  NPEBBIICHWE  TEMIEPATypbl  MOBEPXHOCTH,  HE
COIIPUKACAIOLIECICS C TBEPAOW M30JLMEN, HAaX TEMIEpaTypol oxnaxaaromen cpeast o 85 °C,
€CJIM 3TO MPEBBILICHUE HE MPEB30MIET B APYTUX PEKHUMax padOThl, B TOM YUCIIE U HA HEOCHOBHBIX
OTBETBJICHUSX.

(U3menennas penakius, M3m. N 4).

3.2.1.4. JIng MacisiHbIX TpaHC(POPMATOPOB MPHU OOJITOBOM COCAMHEHUH KOHTAKTOB ChEMHBIX
BBOJIOB IIPEBBINICHUE TEMITEPATYPhl KOHTAKTOB HAJl TEMIICPATYPOH OKPYIKAIOMICH Cpebl HE TOJIKHO
MIPEBHIIIATH:

85 °C - 111 KOHTaKTOB B MaclI€;

65 °C - 1151 KOHTAKTOB B BO3/yXE.

3.2.1.5. IlpeBblmeHus] TEMIEpPaTypbl OTIENBHBIX 3JEMEHTOB CYXOro TpaHcdopmaropa Hax
TeMIepaTypol OXJIaXJarollel cpellbl MPH HCIBITAHUSAX HAa HAarpeB HA OCHOBHOM OTBETBJIEHUH HE
JOJDKHBI IPEBBIIATh YKa3aHHBIX B Ta0. 12.

Tabnuma 12
JJleMeHT TpaHcdopMaTopa Knacc [lpeBrlIeHMEe TeMIepPaTypPH,
HaTPEeBOCTOMKOCTH °c
no I'OCT 8865
OBMOTKHU A 60
E 75
B 80
F 100
H 125
[IOBEPXHOCTK MaIHUTHOMU - He OoJjiee ueM OONYyCTMMO
CUCTEMEl U 3JIEMEHTOB IJIg CONPMKAaCaKlMXCHA
Me'I‘aJ'IJ'IOKOHC'I‘pyKLLMﬁ M3OJIALIMOHHEIX MaTepMaJioB

[Ipumeuanus. 1. [IpeBblieHns TemnepaTypbl 0OMOTOK (CpelHUE MPEBBIIEHUS TEMIIEPATyPhI
0OMOTOK) ONIpeNIesIFOT METOJIOM U3MEPEHHsI UX CONPOTUBIICHUS TIOCTOSHHOMY TOKY.

2. JlomyckaeTcsd NPUMEHEHHE OTAEIbHBIX HM3OJALMOHHBIX JAeTanell Oojiee HU3KOro Kiacca
HarpeBOCTOMKOCTH, YeM KJacC HarpeBOCTOMKOCTH OOMOTOK B LI€JIOM, €CIH HCHBITAHUAMHU



J0Ka3aHo, 4TO TeMIlepaTypa HamOoJiee HAarpeThIX TOYEK HM3OJALUOHHBIX JIeTajel TMOHMKEHHBIX
KJIACCOB HE MPEBBILIAET 3HAUEHUH, TOMYCTUMBIX 17151 3TUX KiaccoB o ['OCT 8865.

(M3menennas penaxuus, M3m. N 1).

3.2.1.6. Ilpn ycTaHOBUBLIMXCSI TOKaXx KOPOTKOIO 3aMbIKaHUsi B COOTBETCTBUM C 1m. 3.3.1
TeMIeparypa OOMOTOK, pacCuMTaHHash MCXOJs W3 HAYaJbHOW TEMIEpaTypbl, PaBHOW CyMMe
MaKCUMaJIbHOW TeMIIepaTyphl OxJaxaaromen cpeapl mo nm. 1.2, 1.3 u npeBbllIeHns: TeMIepaTypsbl
o6moTku 1o Tab:. 11, He ToIKHA TPEBHIIATh 3HAYSHH, YKa3aHHBIX B Ta0u. 13.

Tabmua 13

Bun TpaHcdopmaTOpa MaTepnanu Kyacc MaxkcuMasibHa g
OOMOTKM [HAT'PEBOCTOMKOCTM | TeMIepaTypa
M30JaUuy OOMOTKM | OOMOTKM IIPU
nmo I'OCT 8865 KOPOTKOM
saMelkaHmu, °C

MacnaHele M C HeropouuMm| Mens A 250
KUIOKMM OUSJIEKTPUKOM

AJTIOMMHMM A 200

Cyxmue TpaHcdOpMaTOPEHL Mene A 180

E 250

B, F, H 350

AJTIOMUHWM A 180

E, B, F, H 200

3.2.1.7. Tlon Harpy304HOH CIIOCOOHOCTBIO IMOHMMAIOT CBOMCTBO TpaHc(opmaropa HECTH
Harpy3Ky CBEpX HOMHHAJIbHOMN INPH ONpPEAEIEHHBIX YCIOBUSAX 3KCIUIyaTallMM - MPEIIEeCTBYIOIIEH
Harpyske TpanchopmaTopa, TeMIIEpaType OXJIaKIaroIe cpeibl.

3.2.1.8. lomycTuMble CUCTEMaTHUECKUE W aBapUHHBIE TMEPETPy3KU JOJIKHBI OBITH
yCTaHOBIICHBI:

JUIsL MaclisiHBIX TpaHc@opmaTtopoB MomHocTeio 10 100 MB x A BrmtounrtensHo - no ['OCT
14209, eciu mHOE HE OrOBOPEHO B CTAHAAPTAX MM TEXHUYECKHUX YCIOBUSX HAa KOHKPETHBIE
IpyIIbl WIK TUIBI TPAHC(HOPMATOPOB;

JUIs TpaHCPOPMaTOPOB MOIHOCTHIO cBbIlIe 100 MB X A - B MHCTPYKIMHU MO 3KCIUTyaTaluH;

JUTSL CYXUX TpaHC(HOPMATOPOB U TPAHCHOPMATOPOB C HETOPIOUUM KUIAKUM JTUIICKTPUKOM - B
CTaHJapTaxX WA TEXHUYECKUX YCIOBUAX Ha KOHKPETHBIC TPYMIbI MIIA THUIIBI TPaHC(HOPMATOPOB.

[Ipumeuanue. Bee aneMeHThl TpaHcpopMaTopa, BKIHOYAsi KOMIUIEKTYIOIINE U3/1EIUS, TOJIKHBI
o0ecneuynTh yKkazaHHbIC TPEOOBAHHUS.

(U3menennas penakius, M3m. N 4).
3.2.2. Tpe©oBaHUS K MNEKTPUIECKON MPOYHOCTU U30JISALIUN

3.2.2.1. TpeOoBaHus K 3JIEKTPUYECKOH MPOUYHOCTU H3OJISALUHU TPAaHCPOPMATOPOB KIIACCOB



HanpsbkeHus 3 - 500 kB - mo 'OCT 1516.1; tpancdopmaropoB kiacca HanpsbkeHus 750 kB - no
I'OCT 20690. TpeOGoBaHus K SIAEKTPUUYECKON MPOYHOCTH H3OJSALMHM TPaHCPOPMATOPOB Kjiacca
HanpsbkeHus 1150 kB 1omkHbI ObITh yKa3aHbl B TEXHUUYECKUX YCIOBUSAX Ha 3TH TPaHC(HOPMATOPHI.
[Ipy >TOM WHCHBITATENFHBIE HANPSHKEHUS HM3OJSIMHM  MACISHBIX TPaHC(HOPMATOPOB  JTOJDKHBI
COOTBETCTBOBATh HOPMAaM, HPUHATBIM AJIS 3JIEKTPOOOOPYIOBAaHUS C HOPMAIbHOM M30SILKEH;
UCTIBITATEIbHBIC HANPSDKEHUS CYXHX TpaHC(POPMATOPOB W TPAHCPOPMATOPOB C HETOPIOUUM
KHUJIKAM JIUJIEKTPUKOM JOJDKHBI ObITh HE HMXKE HOPM, NMPHUHSATBHIX AJISA 3JIEKTPOOOOPYAOBAaHUS C
00JIerYeHHOHN M30JISIHEH.

[Tpumeuanus. 1. Ilo cormacoBaHUIO MeXIy H3TOTOBHTENEM M IMOTpeOuTeneM, B clyyae
MIPUMEHEHUS OTpaHUYUTENIel MepeHanpsKEHUH, TOMyCKaeTesl U3rOTOBJIEHHE TpaHC(HOPMATOpPOB Ha
CHIKEHHbIE HCIIBITATEIIbHbIE HAIIPSKEHUS 110 CPABHEHUIO C NIPUBEIEHHBIMU TPEOOBaHUAMU.

2. WUcnelTanue HU30JIAIUHU 5JICMCHTOB ueneﬁ YHpaBJICHUA, 6J'IOKI/IpOBKI/I 1 CHUrHajJud3aluu, a
TaKKC CaMHX ueneﬁ JUIA TpaHC(I)OpMaTOpOB, OTHPAaBISIEMbIX C MPCANPUATUA-UITOTOBUTCIIA 0e3 ux
MOHTaxxa, HC IPOBOAUTD.

3.2.2.2. ns tpanchopMaTopoB, MpeHA3HAYCHHBIX NI PabOTHl Ha BHICOTE, TPEBBIIIAOIICH
1000 M (a0 He Oonee 3500 M) HaL ypOBHEM MOPSI, BHEIIHSISL M30JISIIUSL TOJKHA OBITh pacCUUTaHa 1o
I'OCT 1516.1:

npu BbicoTe yctaHoBKM OT 1000 mo 2400 M BKJIIOYMTENBHO - MO HOpPMaM [JIsl BBICOTHI
yctanoBk# 2400 m;

npu BbicoTe ycTaHOBKM OT 2400 mo 3500 M BKJIIOYMTENBHO - MO HOpPMaM ISl BBICOTHI
yctanoBk# 3500 M.

3.2.2.1,3.2.2.2. (M3menennas penaxius, M3m. N 1).
3.3. TpeGoBanus M0 YCTOWYMBOCTH K BHEIIHUM BO3JACHCTBUSAM
3.3.1. TpeGoBaHUs K CTOMKOCTH TPaHC(HOPMATOPOB MPH KOPOTKUX 3aMBIKAHHSIX

3.3.1.1. TpanchopmaTopsl AOMKHBI BBIACPKUBATH BHEIIHUE KOPOTKHE 3aMbIKaHUS B
skcrutyatauu (ucneitanue nmo 'OCT 20243) na m000M OTBETBICHMHM OOMOTKHM MpHU JHOOBIX
COYETaHUSIX CTOPOH MUTAHMUS, COOTBETCTBYIOIIMX PEKUMaM paboThl TpaHC(hOpMATOpa, YKa3aHHBIM
B CTaHJapTax WM TEXHUYECKUX YCIOBHSIX Ha 3TOT TpaHc(opMarop, MpU YKa3aHHBIX HIKE
3HAYCHUSAX TOKA KOPOTKOTO 3aMBIKAHHS U €TO UIUTEIBHOCTH.

3.3.1.2. HauOonpmmii yCTaHOBUBLIMHCS TOK KOPOTKOIO 3aMbIKaHUS B JBYXOOMOTOYHBIX
peXHMMax ONPEAETSAIOT CIEIYIOINM 00pa3oM:

JUT OHO(a3HBIX TPAHCPOPMATOPOB M ABTOTPAHCHOPMATOPOB, BKIFOUCHHBIX MEKIY (Pa3oit u
HEUTpasbio 1o GpopmyIie

I — HOM.OTB

K.OTB )
+ Z,

(M

ZT.OTB
rac ] K.OTB ~ HanOOJILIITHI YCTaHOBI/IBHII/II\/'ICSI TOK KOPOTKOI'O 3aMbIKaHH OTBCTBJICHUA, KA,

U om.om - HOMHHAIIbHOE HarnpshKeHue oTBeTBiieHus ((asHoe), KB;



Z1oms - CONMPOTHBJICHHUE KOPOTKOTO 3aMBIKAHHsI, OTHECEHHOE K PacCMaTpUBacMoOil 0OMOTKe
(cTropone) u oTBeTBIEHUIO, OM;

Z¢ - COMpOTHBIIEHHE KOPOTKOTO 3aMbIKaHUs ceTH, OM;

I Tpex(a3HbIX TpaHCHOPMATOPOB MO popMyIie

U

I _ HOM.OTB

Bz 2

2)

rae I xore - HAWOOJBIIMI YCTAaHOBMBLIMICS JUHEWHBIH TOK KOPOTKOTO 3aMBIKaHUS
OTBETBJICHUS, KA;

U wom.ors - HOMUHAJIBHOE JIMHEMHOE HANIPSI)KEHHE OTBETBIICHUS, KB.

HanbGonpmmii ycTaHOBUBIIMICS TOK KOPOTKOIO 3aMBIKAHUSI B TPEXOOMOTOUYHBIX PEKHUMaX
ONPENEIAT [0 TPEXJIy4eBOM CXEME 3aMELIEHUs, KaXAbld Jyd KOTOPOM COCTOUT U3
COIIPOTHBIICHUSI KOPOTKOTO 3aMBIKaHUS, BHOCHMOTO TpPAaHCPOPMATOPOM, U BKIFOUYEHHOTO
IIOCJIEIOBATEIILHO C HUM COIIPOTUBIICHUS KOPOTKOT'O 3aMBIKaHHs COOTBETCTBYIOILEH CETH Z.

(U3menennas penakius, M3m. N 4).

3.3.1.3. CompoTuBieHHEe KOPOTKOTO 3aMbIKaHUs TpaHchopMaropa Zrom, OM, OMpEaeIsoT
o gpopmyne

U,..U:

K.OTB HOM.OTB

z =
T.ots 1008 ©)

rae Ueom - pacyeTHOE 3HA4YEHUE HANPSIKEHHUsT KOPOTKOIO 3aMbIKaHUS OTBETBIICHMS,
NPUBEJICHHOE K HOMMHAIBHOM MOIIIHOCTH TpaHc(opMaTopa Ha OCHOBHOM OTBETBIICHHH, %o;

SHOM - HOMHHaJIbHasA MOIIIHOCTDb TpaHC(bopMaTopa Ha OCHOBHOM OTBCTBJICHHUH, MB x A.

[Ipy wucobITaHUAX JOMyCKaeTcsl MNPUHUMATh HM3MEPEHHOE 3HAYE€HUE CONPOTHUBICHMS
KOPOTKOT'O 3aMBIKaHUs TpaHCchopmaTopa.

3.3.1.4. ConpoTuBieHNEe KOPOTKOTO 3aMbIKaHUsI ceTH Z¢, OM, onpeesstoT mo popmysie

rIe UC.HOM - HOMUHAJILHOE JIMHEWHOE HANPsIAKEHHUE CETH, KB;

Sc - MOIIHOCTh KOPOTKOTO 3aMbIKaHus ceTr, MB x A.



[MTpumeuanus. 1. Jlns TpancdopmatopoB MomHOCTEIO MeHee 1| MB x A (ans
TpaHcpopmMaTopoB MomHOCTEIO MeHee 3,15 MB x A, paspaboramsbix mocie 01.01.1991)

CONPOTHBIICHHE KOPOTKOTO 3aMBIKaHUs CETH HE yduThiBatoT (B Gopmynax (1) u (2) Zc = 0), ecnu
OHO COCTaBJIsIeT He Oosee 5% compoTUBIEHUS KOPOTKOTO 3aMbIKaHUs TpaHChopMaTopa.

2. Ins tpaHchOpMaTOpoB KJIacCOB HampsbkeHus A0 35 kB BI04, COOCTBEHHBIX HYXI
AJIEKTPOCTAHIIUN CONPOTUBIICHHE KOPOTKOTO 3aMBIKAHUS CETH HE YUUTHIBAIOT.

(U3menennas penakius, M3m. N 4).

3.3.1.5. MomHocTh Tpex(a3HOro KOPOTKOTO 3aMBIKAHHS CETH CJICIyeT MPUHUMATh 1O TaOlI.

14.
Tabnuua 14
HomMmmHuasnbHOE MomHOCTE TpexdaszHOT'O KOPOTKOI'O SBaMBIKAHMUA
HalpsxeHue ceTu, KB certm S , MB x A
c
0ja TpaHcdopMaTopoB |IJ8a TPaHCPOpMaToOpOB
KJIACCOB HANPSXEHMS |KJIAaCCOB HaNpSXeHMS
Hmxe 110 xB 110 xB ¥ BHUIIE M TPaHC-—
dbopMaTOPOBR COOCTBEHHEIX
HYXI 3JIEKTPOCTaHUUM
o 10 500 2000
Ce. 10 pmo 35 BxJOU. 2500 5000
110 - 15000
150 - 20000
220 - 25000
330 - 35000
500 - 50000
750 - 75000
1150 - 80000

[Ipumeuanne. [lo corjmacoBaHui0 C MOTPEOUTENEM [OMYCKAETCS NPUHUMATh MOILHOCTH
KOPOTKOI'O 3aMBIKaHUs CETH, OTJIMYAIOIIMECS OT YKa3aHHBIX B TaOJIHIIE.

Jis TpexoOMOTOYHBIX aBTOTPaHC(HOPMATOPOB MOIIHOCTh KOPOTKOIO 3aMbIKaHMs CETH Ha
cropone HH npunumaror:

600 MB x A - mna ceru ¢ HomuHanbHbIM HanpsbkeHueM HH no 20 kB u momiHocThIO
aBTOTpaHcpopmaTopoB 110 63 MB x A BKIIOUHUTENHHO;

1000 MB x A - mna cetu ¢ HOMUHainbHbIM Hanpspbkennem HH 20 kB wu  Bbime
aBTOTpaHcPopMaTOpoB Kinacca Hanpsokenus 220 kB;

2000 MB x A - gna obobmorok HH TpexoOMOTOUHBIX aBTOTpaHCPOPMATOPOB KJIACCOB
Hanpspkenus 330, 500 u 750 xB.

Jns TpexoOMOTOYHBIX aBTOTpaHC(hOpMaTOpoB Kiacca HampsbkeHus 1150 kB momrHoCcTh
KOPOTKOT'O 3aMBIKaHUsI IPUHUMAIOT M0 TEXHUYECKAM YCIOBUSAM HA 3TH TPaHC(HOPMATOPHI.

(M3menennas pemaxius, M3m. N 1, 4).

3.3.1.6. JIns TpexoOMOTOUHBIX TpaHCHOPMATOPOB, HCKIOYAst aBTOTPAHCPOPMATOPHI, B



T000M ABYX- WM TPEXOOMOTOYHOM PEXUME KpPaTHOCTh HAMOOJNBIIEr0 YCTAaHOBMBILIETOCS TOKa
KOPOTKOTO 3aMbIKaHHS, OMNPEACISIEMOr0 B COOTBETCTBMM ¢ 1. 3.3.1.2, MO OTHOWIEHHIO K
HOMHHAIILHOMY TOKY OOMOTKH JOJKHA OBITh OTpaHWYEHAa B COOTBETCTBHHU C Tali. 15 mpu yciaoBuu
paBeHCTBAa MOIIHOCTEH BCeX OOMOTOK. B cilydae pasnMuHBIX MOIIHOCTEH OOMOTOK Ipe/eibHbIC
KpaTHOCTH  HAuOOJBIIETO  YCTAHOBHBIIETOCSA  TOKa  KOPOTKOTO  3aMBIKAHHUS  JIOJKHBI
YCTaHABJIMBATHCS B CTAHAAPTaX WM TEXHUYECKHUX YCIOBHSIX Ha TAKUE TPAHCHOPMATOPHI.

Tabmuma 15

Krnacc HallpAXeHNA Hpeneana,q KPaTHOCTB HauboJbleTro YCTAaHOBUBIIET'OCHA

obMoTku BH TOKa KOPOTKOI'O 3aMbIKaHMA
TpaHcdopMaTopa,
KB B OJmxanuey K B CpenHEeM IIo B obmMmoTke BH

CTEPXHI0O Mar'HMTHOM | PAacCIOJIOXEHUIO Ha
cucTeME OOMOTKE |CTepXHe MaTHUTHOM
cCucTeMEl OOMOTKE

35 - 12,0 -
110 10,0 14,0 9,5
150 10,0 14,0 9,5
220 10,0 15,0 8,0

~

(U3menennas penakmus, M3m. N 4).

3.3.1.7. (Uckmrouen, Uzm. N 4).

3.3.1.8. HaubGonpmmii ygapHbIii TOK KOPOTKOTO 3aMBIKaHUS I ya , KA, OINpEnesstoT Mo
dbopmyre

]y;l = ]K.OTB 'Kyn \/5 ) (5)

rae I xore - HAMOOJBIINI YCTAHOBUBIIHMICS TOK KOPOTKOTO 3aMbIKAHUSA, KA;

Kya V2. k02 ument, onpenenseMslii no tadia. 17.

Tabmuma 17 <*>

U 1 1,5 2 3 4 5 6 8 10 |14 m
P BoJee

K \/2|1,51 |1,64 (1,76 |1,95 |2,09 |2,19 (2,28 |2,38 |2,46|2,55

<*>Tabn. 16. (Uckmrouena, Mzm. N 4).
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[Ipumeuanue. [l mpoMexyTOUHBIX 3HAYCHHI ot 1 no 14, He yka3aHHBIX B TabiuIIe,

KO3 pHUIHEeHT Kyﬂ V2 JIOITY CKaeTCsl ONPEAEIATh JIMHEMHOW HHTEPIIOJISLIUEH.

O06o3HaueHue: Up, a - PEaKTHUBHAs M aKTUBHAs COCTABJISIOIIME HANPSKEHUS KOPOTKOIO
3aMbIKaHUs TpaHc(popMaTopa COOTBETCTBEHHO.

(M3menennas penaxuus, M3m. N 4).

3.3.1.9. HanGombIIyio MpOIOIKUTEIBHOCTh KOPOTKOrO 3aMbIKAHUS ( Lxmax ) Ha 3aKmMax

TpaHC(HOPMATOPOB TNPUHUMAIOT TNPH KOPOTKOM 3aMBIKAHMM Ha CTOPOHAaX C HOMHHAIBHBIM
HanpsbkeHueM 35 kB u Huke - 4 ¢, IpU KOPOTKOM 3aMbIKaHMM Ha CTOPOHAX C HOMHUHAJIBHBIM
HanpspkeHueM 110 kB u Beie - 3 c.

3.3.1.10. JIOMyCTHMYIO MPOXOKHTEIBHOCTh BHEITHEr0 KOPOTKOTO 3aMBIKAHHS lx , ¢, IpH
MPOTEKAHUU TOKAa KOPOTKOTO 3aMbIKaHHS MEHEEe HauOOJIBIIET0 YCTAHOBHUBILETOCS OMPEICIISIOT 10
dbopmyite
]2
_ . _Kk.otB
o=t , (6)

K K.max 2
] K

rae lemax - JOMyCTHMAas HPOJOMKHTEIBHOCTh KOPOTKOTO 3aMBIKAHMS MPH MPOTECKAHUH
HanOOJIBIIIETO YCTAaHOBUBIIIETOCS TOKA KOPOTKOTO 3aMbIKaHus 1o 11. 3.3.1.9, ¢;

1 .ore -~ HAMOOJBIINKA YCTAHOBUBIIUKCS TOK KOPOTKOTO 3aMbIKaHUs, A;
1 x - YCTAaHOBUBIIIMICSI TOK KOPOTKOT'O 3aMBbIKaHUsI MEHEE HauOOJIBIIETO YCTAHOBUBIIIETOCS, A.

HaI/I6OJ'II)IHaH I[OHYCTI/IMBJI HpOI[OJ'DKI/ITeJ'ILHOCTI) BHCIITHCT O KOpOTKOFO 3aMBbIKAHU A tK paBHa
15 c.

3.3.2. TpeboBaHwMs O CTOMKOCTH TPAHCHOPMATOPOB K YIAPHBIM TOTYKAM TOKOM

3.3.2.1. Macnsanele TpaHchopMaTOpbl U TpaHCHOPMATOPHI C HETOPIOYUM  JKUAKHM
JTUBJIEKTPUKOM, KPOME YKa3aHHBIX B 1. 3.3.2.4, MOJDKHBI BBIAEPKUBATH B AKCIUTyaTallUM yAapHbBIC
TOMYKK TOKOM. llpm 5TOM OTHOIIEHHE JEHCTBYIOIIETO 3HAYEHUS TOKa K HOMHHAJIBHOMY
(KpaTHOCTBH) HE JOJDKHO MPEBBIIATh 3HAYCHHUH, YKa3aHHBIX B Ta0. 18.

Tabmuma 18
UMciio yOoapHBIX TOJIYKOB KpaTtHocTs, He OoJjiee, B 3aBUCUMOCTU
TOKA B CYTKU OT MOIHOCTM TpaHchopMaTOpa
no 25 MB x A bosee 25 mo 100 MB x A

BKJIOY .




o 3 4,0 2,0
Ce. 3 mo 10 2,0 1,3
" 10 " 1000 1,3 1,1
[Ipumeuanue. JlomycTUMOCTh yHAapHBIX TOJIYKOB TOKOM, YKa3aHHBIX B Ta0m. 18,

obecreynBaeTcsl UCIBITAHUSAMYI Ha CTOMKOCTD ITPU KOPOTKOM 3aMbIKAHUU B COOTBETCTBUHM € pa3l. 6.
Jlnst TpancopmaTropoB MomHOCThI0 Ooniee 100 MB x A cucteMaTHuecKue yaapHble TOTUYKA TOKOM
0oJsiee HOMUHAJIBHOTO I0JIKHBI OBITh COTJIACOBAHBI MEX/y TOTPEOUTENIEM U N3TOTOBUTEIIEM.

(M3menennas penakuus, M3m. N 1).

3.3.2.2. Ins cyxux TpaHC(POPMATOPOB JAOMYCTUMBIC YAAPHBIE TOTYKH TOKOM YCTaHABIMBAIOT
B CTaHIapTax WIA TEXHUYECKUX YCIOBHAX HAa KOHKPETHBIE TPYNNBl M THIBl CYXHX
TpaHc(hopMaToOpoOB.

3.3.2.3. Ilpu uucne TouKOB TOKOM Oosiee 100 B CyTKM WJIM TPH HX MPOJOKHTEIBHOCTH
Oornee 15 ¢ ciemyer MPOBOAUTH PACUETHYIO MPOBEPKY HATPY30YHON CHOCOOHOCTH 1O METOIUKE
M3TOTOBUTEISI, COTJIACOBAHHOM € MOTpeOUTENEM.

3.3.2.4. Macnsanele TpaHc(hOpPMATOPbl COOCTBEHHBIX HYKJ DSJICKTPOCTAHIMH JOJDKHBI
BBIJICP)KUBATh NPHU SKCIUTyaTallMM YAApHbIE TOIYKH TOKOM IPOJOKUTEIBHOCTBIO KaXIbli He
6onee 15 c. IIpu 3TOM OTHOILIEHHE JEHCTBYIOIIETO 3HAUEHUS TOKA K HOMUHAJIBHOMY (KPaTHOCTB) HE
JOJDKHO TPEBBIIATH 3HAYCHNUM, YKa3aHHBIX B Ta0. 19.

Tabmuma 19
[lpyurHa ToJIUkOB |[loBTOPA- KpaTHOCTE TOKa, He OoJee
HAT'PYy3KMN eMOCThb,
He OoJiee| NIpM pacllenjieHHOM IpM HepaclellJIeHHOM
obmoTke HH obmoTke HH
IoJIS KaxIou oy s oy
JacTu obmoTkM |oBbmMmoTkm HH|obmorxkm BH
obMoTky HH BH
IIlyck OTHEeJIBHEIX| 2 pasa 5 3 4 4
oBUT'aTeJIen B IeHb
CaMoBamnyck 2 pasa 5 5 5 5
BCexX IBHUTIATEJIEM|B I'OL

3.4. TpeOoBaHUs K HAIEKHOCTHU

Jl1g cunoBbIX TpaHCPOPMATOPOB YCTAHABIIMBAIOT CIEAYIOLINE TOKAa3aTEeIN HaIEKHOCTH:

yCTaHOBJIEHHasi 0e30TKa3Hast HapaboTka - He meHee 25000 u;

BEPOSATHOCTH 0€30TKa3HOH paboThI 3a HapaboTky 8800 4 - He Menee 0,995;

CpOK CJ'Iy>K6BI A0 IIEPBOTO KAIMUTAJIIBHOT'O pPEMOHTA - HE MCHEC 12 JCT,

MOJIHBINA CPOK CITY>KOBI - HE MeHee 25 JeT.

(M3menennas pegaxius, M3m. N 1).

3.5. TpeGoBaHus K COCTAaBHBIM YacTsIM



3.5.1. Beoasl knaccoB Hanpsokenust 110 - 750 kB, ycranaBnuBaeMble Ha TpaHcopmaTopax,
noJKHBI ObITh TepMeTnuHOTO HctoHeHus 1o ['OCT 10693 u 'OCT 23865.

3.5.2. 3axuMbl CyXuX TpaHCc()OpPMATOPOB JOJIKHBI OBITh BBHINOJIHEHBl B COOTBETCTBUU C
tpedoBanusamu ['OCT 10434.

3.5.3. B nByxoOmoTouHbIX TpaHchopMmaTopax wmomrHOcThi0O 32 MB x A u Oornee,
TPEXOOMOTOUYHBIX aBTOTpaHChopMaTopax MoUIHOCThIO 63 MB x A u Oonee u TpaHchopmaTopax
COOCTBEHHBIX HYXXJ 3JeKTpocTaHIMi MomHocThio 10 MB x A wu Oonee nomkHa OBITh
MIPElyCMOTPEHA BO3MOYKHOCTb IPUCOECIUHEHUS] 3KPAHUPOBAHHBIX TOKONPoBOA0oB BBogoB HH
O0aky TpaHcpopmaropa WIM YyCTaHOBKaM TpaHchopMaTopoB Toka. B  TpanchopmaTopax
COOCTBEHHBIX HYXJ IEKTPOCTAHLIUN KJIACCOB HANpsDKEHUs 10 35 kKB BKIIOYUTENBHO MOIIHOCTBIO
10 MB x A u 60see JOMOJHUTEIBHO JODKHA OBITh MPEAYCMOTPEHA BO3MOKHOCTh TPUCOECTUHEHNUS
SKPAaHUPOBAHHBIX TOKONMPOBOJAOB BBOJOB BH Kk 0aky tpancdopmaropa wim ycCTaHOBKaM
TpaHc(hopMaTOpoOB TOKA.

Jnst ykazaHHBIX —TpaHcpopMmaropoB, paspabotanHsix mocie 01.01.1987, ocHoBHBIE
MIPUCOCTUHHUTEBHBIC Pa3MephI MO BBOIAM JOJDKHBI OBITH COTJIACOBAHBI C TOTPEOUTEIIEM.

(3menennas penaxuus, M3m. N 1).

VYKazaHHbIE TPAHUIBl MOIIHOCTH MOTYT OBITh YTOYHEHBI B CTaHIApTax WJIM TEXHUYECKHX
YCIIOBUSIX Ha KOHKPETHBIE TPYMIbI ¥ TUIIBI TPAaHC(POPMATOPOB.

3.5.4. Ilo cornacoBaHUIO MEX1y U3TOTOBUTEIEM U MOTpeOUTENIEM JI0JKHA ObITh oOecreyeHa
BO3MOKHOCTb KPEIUICHUs 3KPAHUPOBAHHBIX TOKONPOBOAOB MO I. 3.5.3 K KpBIIIKE WM BEpXHEHN
gactu 6aka TpaHchopmaropa.

3.5.5. B Tpancopmaropax MomHOCTEIO 25 KB X A u 6onee kinaccoB Hanpspkerus 10 330 kB
BKJIIOYMTEIBHO KOHCTPYKIMS BBOJOB W TpaHC()OPMATOPOB J[OJKHA JOMYyCKaTh JEMOHTAX W
YCTaHOBKY BBOJa (MJIM €r0 Hapy>KHOTO M30JIATOpa) 0€3 CheMa KpBIIIKK MM BEpXHEH yacTu Oaxa,
BBIEMKH aKTUBHOMW 4acTH U3 0aKa M CIIMBa Macila HWXKe MPECCYIOIUX KoJel.

[Mpumeuanne. TpeboBanus 1. 3.5.5 He pacnpocTpaHstoTcs Ha TpanchopmaTopsl mist KTTI.

3.5.6. Tlo 3aka3y motpeOuTeNss TpaHCHOPMATOPHI HM3TOTOBISIOT ¢ BBomamu s II, IV
crenenei 3arpsizHenus no 'OCT 9920.

(U3menennas penakius, M3m. N 4).

3.5.7. Ilo cornacoBaHHIO MEX]y HOTPEOUTEIEM U U3TOTOBUTENEM TpaHC(HOPMATOPHI KIIaCCOB
HanpspKeHus 35 KB ¥ BBIIIE U3rOTOBISIOT ¢ KaOEIbHBIMU BBOJIAMH.

3.5.8. [lo cormacoBanuio MeXAy MOTPEOUTENEM U U3TOTOBHUTEIEM TpaHCPOPMATOPHI KIACCOB
HarnpsbkeHuss 110 kB W BbIllIe U3rOTOBISIIOT C BBOJAMH JUIsl MPUCOCAMHEHUS K DJIETa30BOMY
000pyI0BaHHUIO.

3.5.9. PacnonoxxeHne BBOJOB MACISHBIX TpPaHCPOPMATOPOB M TpPaHCPOPMATOPOB C
HETOPIOYUM KUJIKUM JUDJICKTPUKOM M 3KUMOB CYXHX TPaHC()OPMATOPOB JOJKHO OBITH yKa3aHO B
CTaHJapTaxX WIK TEXHUYECKUX YCIOBUAX HAa TpaHCPOPMATOPbl KOHKPETHBIX IPYII U THUIIOB.

3.5.10. VYerpoiictBa PIIH pomxubel cootBercTBOBaTh TpeOoBanusM ['OCT 24126 wnm
TEXHUYECKHX YCIOBUi Ha ycTpoiictBa PITH, coriiacoBaHHBIX ¢ MOTpeOUTENEM.

(M3menennas pegaxuus, M3m. N 1).



3.5.11. Macasasle TpaHcpopMaTopsl  JOMKHBI ~ OBITh  CHAOXKEHBI  BCTPOCHHBIMU
tpancopmaTopamu Toka 1o 'OCT 7746 B COOTBETCTBUH C TPEOOBAaHUSMHU CTAaHIAAPTOB WIIH
TEXHUUYECKHUX YCJIOBHI Ha TpaHC(HOPMATOPHI KOHKPETHBIX TPYTIM U THUIIOB.

3.5.12. Bce oTBeTBIEHHS OT TpaHC(POPMATOPOB TOKA JIOJKHBI OBITh BBIBEIEHBI JUIS
BO3MOXKHOCTH TIPHCOECIUHEHUs Kabenell. B KopoOKy 3aKMMOB JOJKHBI OBITH MPOBEAEHBI KaOeIH
IUTSL MCTIOJTb30BaHUSI OJTHOTO OTBETBIICHHS.

(M3menennas pegaxmus, M3m. N 1).

3.5.13. EMKOCTB pacmmpuTesi T0JDKHA 00SCTICYHBATh MOCTOSTHHOES HAJTMYKME B HEM Maciia Ipu
BCEX peXXHUMax paboThl TpaHC(HOPMATOPa OT OTKIIOYEHHOTO COCTOSHUS 10 HOMUHAIBHOM HAarpy3Kku
U IpU KOJEOAHUSX TEMIEpaTypbl OKpPY’KaIOLIEro BO3yXa, yKazaHHbIX B nm. 1.2 unu 1.3, npuuem
IIPY NIEPETPY3KaX, yCTAHOBJICHHBIX B pa3/l. 3, MaciO HE JOJDKHO BBIIIMBATHCS.

Ha macnoyxkazarene uiam pacmmpuTese JODKHBI ObITh HAHECEHbI KOHTPOJBHBIE METKU JUIS
CJIeIYIOIIUX TEMIIEpaTyp MacJia:

munyc 45, 15, 40 °C - s KTMMaTU4eCKOro UCTIOTHEHUS Y
munyc 60, 15, 40 °C - nns kmumatnyeckux ucnonnennit XJI, ¥YXJI.

[Ipumeuanne. [l KOHKPETHBIX YCJIOBHM OXJIQXIAKOMEH Cpelbl, OTIMYAIOIMUXCA OT
NpeJeNbHbIX, YKa3aHHBIX B MIl. 1.2 uian 1.3 (BHyTpeHHsIsI yCTaHOBKA U JIp.), EMKOCTb pacIIUpUTEIIs
BBIOMPAIOT HCXOJS W3 TIPEACTbHBIX 3HAUYEHUH TeMIeparypbl, HOPMHUPOBAaHHBIX IS OTHX
KOHKPETHBIX YCJIOBUH.

(U3menennas penakius, M3m. N 4).

3.5.14. Macnsusle TpaHchOpMATOpbl W TPaHCPOPMATOPHI C HETOPIOYMM  SKUAKHM
IU3JIEKTPUKOM MOIIHOCTBIO 25 KB X A u OGonee mOKHBI ObITh CHAOKEHBI PACIIMPUTENEM WU
Apyrof 3allluTON, MpEeAOXpaHSONEd Maciao WM HEroploYMi KUIKUM JAMAJIEKTPUK B Oake OT
HENOCPEACTBEHHOTO COPUKOCHOBEHHUS C OKPYKAIOIIAM BO3yXOM.

PaCIHI/IpI/ITeJ'II) JOJIKCH OBITH CHAOXKEH BO3YyXOOCYHIUTCIEM C MACIAHBIM 3aTBOPOM HIIN
Apyrum YCTpOﬁCTBOM IJIg 3allUThl Macjia WKW APYTroro HEroprovero XUAKOIO AHUIJICKTPUKA B
pacmpHrTEIIC OT HETIOCPEACTBECHHOT'O COIIPUKOCHOBCHUS C OKPYIKAIOIIUM BO3YyXOM.

KoHCTpyKIIMsl BO3AyXOOCYIIUTENST JOJDKHA OOECIICYMBATh BO3MOXHOCTh HAONIOJICHHS 3a
COCTOSTHHEM COpPOEHTA MPH IKCIUTyaTalluu TpaHchopMaTopa.

(M3menennas pegaxmus, M3m. N 1).

3.5.15. KoHCTpyKIMs pacuIiupuTeNis T0KHA UCKITI0YaTh BO3MOXKHOCTD MOMAJaHUsl OCTaTKOB
MacJia U3 paclIupuTens B Oak.

3.5.16. B HmKHEW 4YacTH pacIIUpUTENss TOJDKHA OBITh MPEIyCMOTpPEHa MpOoOKa IJIsi CIIMBA
MacJa.

B TpaHchopmaropax ¢ ra3oBeIM pelie MEXAY paciiupuTesieM W 0akoM JOJKHO OBITh
YCTaHOBJICHO 3aIIOPHOE YCTPOMCTBO C yKa3aTeaeM MOJIOKCHHS.

(U3menennas penakius, M3m. N 4).



3.5.17. B tpancdopmaTopax MOIMIHOCTHIO 710 | MB X A BKJIIOUHUTENHHO PACIIMPUTENH JOKEH
OBITh CHAOXEH yCTPOWCTBOM ISl 3QJIMBKM Macliia, a B TpaHCPopmaropax OONBIIEH MOIIHOCTH -
3aIOPHBIM YCTPONCTBOM.

3.5.18. bakm MacnsHble TpaHCPOPMATOPOB U TPAHC(POPMATOPOB C HETOPIOUUM SKUAKUM
JHMAJIEKTPUKOM JOJDKHBI BBIIEPKUBATh HCIIBITAHUS HA MEXaHUYECKYIO POYHOCTH B COOTBETCTBHU C
tabn. 20 u m. 3.5.19. HUcnertanus tpancopmaTopoB MOMmHOCTRIO A0 6,3 MB x A Brimod. Ha
HanpspkeHne 110 35 kB Bkimou. M ¢ roppupoBaHHEIMU 0akaMy - 10 CTaHAAPTaM WIH TEXHUYECKUM
YCIIOBHSIM Ha 3TH TpaHc(hopMaTophl.

Tab6numa 20
HoMmHaneHasa Kitacc VicnieITaHME
MOIIHOCTbBb HallpAXeHn4d,
TpaHcdopMaTopa, KB 3O T OUHBEIM opu BakyyMme
MB x A nasJjieHueM, klla C OCTaTOUYHEIM

naBJjieHueM, klla

HOMMUH. |IpeX. OTKJI. |HOMMH. |[IpeX. OTKJI.
Bosiee 6,3 Io 35 BkJmOU. 50 +5 50 -2,5
1,0 u BoJjee 110
150 n Bonee He 6o- -
Jee 5

(M3menennas penaxuus, M3m. N 4).

3.5.19. baku TtpaHcpopMaTOpOB C a30THOW MNOAYIIKOM O0€3 pacIIUpUTENst JOJDKHBI
BbIIEPKMBATh MCHBITAHUS HA MEXaHUYECKYIO0 MPOYHOCTh IIPHU BaKyyMe M0 HOpMaM, YKa3aHHbIM B

+5
Tab1. 20, mpu U30BITOYHOM JaBieHUH, paBHOM 75~ klla.

3.5.20. B Ttpancopmaropax ¢ mMaccoil akTUBHOH wacTtu Oonee 25 r Gaku JOMKHBI UMETh
HIDKHUI pa3beM.

3.5.21. Ilo coriacoBaHMIO MEXAy M3FOTOBUTENEM U MOTpeOuTeneM O6aku TpaHc(hopMaTopoB
MOTYT U3TOTOBJISAATHCS. HEPA3bEMHON KOHCTPYKIUH (C 3aBAPEHHBIM Pa3beMOM).

3.5.22. MacnsHble TpaHchopMaTopbl M TpaHCHOPMATOPHl C HETOPIOYMM  KUAKHM
IVRJICKTPUKOM, KpPOME TEpPMETHYHBIX C To(QpUpOBaHHBIM OakoM, JOJDKHBI — CHaOXartb
MaclioykaszareneM (yKas3areneM YPOBHS )KUJIKOCTH).

3.5.23. B tpanchopmaropax momHOCThIO 10 MB X A u Gosee Maciioyka3aTenb JT0JDKEH OBbITh
CTPEJIOYHOTO THIIA U BKJIFOYATh B C€0s TaTYNKA MHHUMAJIBHOTO U MAaKCUMAaJIbHOTO YPOBHEH Maca.

3.5.24. KoHCTpyKIMsi MacjioyKa3aTelsl CO CTEKISIHHOW TpyOKOM JO0DKHA oOecredynBaTh
3aMeHy TpyOKH 0e3 CITMBa Maciia U3 PaclIupUTEIIs.

3.5.25. Macnsabie TpanchopMaropbl MomHOCTEIO | MB X A u Ooniee, a Takyke repMEeTUIHBIC
MacisiHble  TpaHc(hopMaTopbl, Kpome TpaHchOpMaTopoB C rodpUpOBaHHBIMU OakaMu, H
TpaHCcHOPMATOPBI C HETOPIOYHUM KUJAKUM JTHAICKTPUKOM MOIITHOCTHIO 160 KB X A 1 OoJiee TOJKHBI
UMETh MAaHOMETPUUYECKUN TEPMOMETP C ABYMS MEPECTABHBIMU CUTHAIBHBIMU KOHTAKTaMH.

Macnsiabie TpaHC(POPMATOPHI U TPAHC(HOPMATOPHI C HETOPIOYUM JKUAKUM TUIIIEKTPUKOM BCEX



BUJIOB CUCTEM OXJaXAEHUs, kpome BUI0B M u H, nomkHBl cHaGXkaTbcs MaHOMETPUYECKHMHU
TepMOMETPaMH [UIsl U3MEPEHMUS TEMIIEpaTypbl BEPXHUX CJIOEB Macjia M I aBTOMaTHYECKOTO
YIIPABJICHUS CUCTEMOM OXJIAKICHUS.

TemmneparypHasi HOTPEIIHOCTh MAHOMETPUIECKUX TEPMOMETPOB HE JIOJDKHA MPEBBIIIATH +/- 5
°C

(U3menennas pegaxuus, M3m. N 1).

3.5.26. CurHanbHble KOHTaKThl MAHOMETPUUYECKUX TEPMOMETPOB JOJIKHBI pabOTaTh B LIEMAX
YIpPaBJIEHUS U KOHTPOJIsl HanpskeHueM 220 B MocTOSHHOTO WM IEPEMEHHOTO TOKA.

3.5.27. Kopmyc MaHOMETPHYECKOTO TEPMOMETpaA JOJDKEH OBITh YKPEIICH Ha BBICOTE He Ooee
1,6 M oT ypoBHs (hyHIAMEHTA.

3.5.28. Macnsuble TpaHchopMaTopbl M TpaHCHOPMATOPHl C HETOPIOYMM  KUAKHM
IMRJICKTPUKOM JOJDKHBI OBITh CHAOXEHBI apMaTypou MJisi 3aJIMBKH, OTOOpa MpoOBI, CIUBa U
GuIbTpalluy Macia WIM HEroprovero >KUAKOro AMAJIEKTPUKA U MOIKIIOUEHHs BaKyyM-Hacoca B
COOTBETCTBUM C TpeOOBaHMUSIMH CTAaHAAPTOB WM TEXHUYECKHX YCJIOBMM HAa KOHKPETHBIE I'PYIIIbI
WJIN THUIIBI TpaHC(HOPMaTOPOB.

3.5.29. Tepmernunbie TpaHchopmaTopel 0€3 pacIIUPHUTENCH JODKHBI OBITh CHAOXKCHBI
MaHOBaKyyMMETPOM.

I'epmernunbie  TpaHchopMaTopel ¢ TOPPUPOBAHHBIMH OakaMH JOJDKHBI  CHA0XKaThCs
MaHOBaKyyMMETpPOM I10 3aKa3y MoTpeOuTens.

3.5.30. B tpancdopmaTtopax HampspkeHueM 110 kB u Bbimie apmartypa s otOopa mpoObl
MacJa JoJIKHa HaXOJUThCS B HIDKHEH yacTu O6aka u 6aka ycrpoiictBa PITH u nomxkHa:

MO3BOJISITH OTOMpATh MPOOy Maciia Ha BeicoTe He Oonee 10 MM OT Ha Oaka;

JIONYCKaTh BO3MOKHOCTh TPHCOCIUHEHUS] PE3NHOBOTO IIUIAHTA U IJIABHOTO PETYIHPOBAHUS
CTPYH.

s octanbHBIX TpaHchOpMaTOpOB TpeOOBaHMs K apMmarype st oTOopa mpoObl mMacia - B
COOTBETCTBUM CO CTaHAAPTAMH WM TEXHUYECKUMU YCIOBUSIMM Ha KOHKPETHBIC TPYIIIbI WM TUIIBI
TpaHc(hopMaTOpOB.

3.5.31. TpaunchopmaTop, y KOTOPOTO paguaTopbl WIH OXJIATUTEIN JEMOHTHPYIOT Ha BpeMs
TPAHCIOPTHPOBAHUS, JOJDKEH UMETh 3allOpPHYI0 apMarypy, MO3BOJISIONIYI0 CHUMAaTh PaaHaTOPhI
WJIU OXJIaJNTENU O3 cuBa Macia u3 0aka.

3.5.32. Paguatopsl ¥ OXJIQAUTENN, JEMOHTUPYEMBIE Ha BPpEMS TPAHCIIOPTUPOBAHUS, OJIKHBI
OBITh CHAOXKEHBI MPOOKAMU B HUKHEH M BEpXHEH JacTsX.

3.5.33. Kpanbl u 3aTBOpHI, YCTaHOBJIEHHbIE Ha TpaHc(opMaTope, AOJKHBI UMETh METKH,
YKa3bIBaIOIME X MOJIOKEHUE.

3.5.34. 3anopHas apMaTypa JOKHA ObITh ChbEMHOM.
3.5.35. Banopnas apmarypa tpanchopmaTopoB ¢ Bugamu cuctem oxnaxkaenus L1, HJLI, L1,

HI_I JOJDKHa obecrneynBaTh BaKyyMHUPOBAHHC 6a1<a, CHUCTCMbI OXJIAXICHHUA M OTACIBHBIX €€
9JICMCHTOB.



3.5.36. Macnsnsie TpancopmaTtopsl MomHOCThIO 1,6 MB x A u Gonee ¢ pacmmputeneMm
JOJDKHBI OBITH CHAaOXKEHBI Ta30BBIM pene. TpaHcdopmaropsr mMomHOcThIO 0.4 - 1 MB x A ¢
pacumpuTeseM CHaOXKaloTCs ra30BbIM pelie MO 3aKa3y MOTPEeOUTeNs.

Pene momkxHO OBITH HMPUCIIOCOOTIEHO AL BU3YalTbHOTO KOHTPOJS BBIACIMBIIETOCS rasa, a
Takke A1 0T0opa mpoObl Tasa.

(U3menennas penakius, M3m. N 4).

3.5.37. Pacuupurens ycrpoiictBa PITH nomken ObITh CHaOXKeH CTPYHHBIM 3aIIUTHBIM pelie U
3JIEMEHTOM, CUTHAJIM3UPYIOIIKUM O HU3KOM YPOBHE Maca.

3.5.38. Ilo 3aka3y motpeburtens Tpanchopmaropsl momrHocThio 400 u 630 kB x A ¢
paciiMpuTeneM, NpeJHa3HaueHHbIE IS MUTaHUS COOCTBEHHBIX HY’KJ CTAaHLUMN M MOJACTaHLMH JUIs
YCTQHOBKH BHYTPH 3/1aHUM, JOJKHBI ObITH CHA0KEHBI Ta30BBIM pEJIe.

3.5.39. B TpancdopmaTtopax, HMCIOIIMX Ta30BOC peie, MOJOCTH, B KOTOPBIX MOTYT
CKaIUTMBAThCSI Ta3bl, JIOJKHBI ObITh COSMHEHBI C KOJUIEKTOPOM, OTBOJISIIMM T'a3 B Fa30BOE pelie.

3.5.40. YcraHoBKa ra3oBOTO pesie Ha TpaHchopmaTope M0JDKHA O0ECreYrBaTh OTCYTCTBUE
JIOXHBIX CpabaThIBaHMii IpU paboTe TpaHchopmaTopa.

3.5.41. Tpancdopmaropsl, KpoMe€ TE€PMETHYHBIX TPaHCHOPMATOPOB C TOPPUPOBAHHBIMH
O0akamM¥, JOJDKHBI OBITh CHAaOXKEHBI YCTPOMCTBaMH JUI 3alIMThl 0aka OT MOBPEXKACHHS IpH
TIOBBIIICHUH BHYTPEHHETO JaBJIeHHs B cOOTBeTCTBUU ¢ TpeboBanusimu ['OCT 12.2.007.2.

3.5.42. Tpancdopmatopsl MomHOCThI0O 1 MB X A u Gonee, repmeTuyHbie TpaHcHOPMATOPHI
JUI. KOMIUIEKTHBIX TpaHC(OpMaTOpHBIX MojacTaHIui MomHocThio 160 kB x A u Oosee c
MaHOBaKyyMMETPOM, a TaKke TpaHc(OpMaTOpbl, yKa3aHHbIE B 1. 3.5.38, NOKHBI ObITh CHA0KEHBI
KOpOOKOH 3aKUMOB M TIPOBOJIKOM B 3aIIMTHON 000JIOUKE, COSNMHSIONIEH MPUOOPHI CUTHAIN3AINH,
3alIUThI, @ TAK)KE BCTPOEHHBIE TPAaHC(POPMATOPHI TOKA C KOPOOKOM 3a’KUMOB.

(U3menennas pegakuus, Msm. N 1, 3).

3.5.43. Tpancdopmatopsl MomHOCTEIO 125 MB x A u Oosiee JOMKHBI OBITH CHAOXKEHBI
yCTpoiicTBOM a71st 0TOOpa Ipo0 ra3a U3 ra30BOTO pelie ¢ YPOBHS yCTaHOBKU TpaHC(HOpPMATOpA.

(M3menennas pegaxius, M3m. N 1).

3.5.44. Tpancdopmaropsl MomHOCTEI0O 63 MB Xx A u 0Oojnee AOMKHBI MpeayCcMaTPUBATh
BO3MOYKHOCTh YCTAHOBKH TEILJIOBBIX M3BEIIATENICH YCTPOCTBA OOHAPYIKEHHS MTOKapA.

3.5.45. Tpanchopmatopsl ¢ HanpspkeHneM ooMotkr HH, paBaeiM 0,69 kB 1 Menee, mo 3akasy
MOTPEOUTENS TOJDKHBI OBITH CHAOKEHBI MPOOUBHBIM MTPEIOXPAHUTEIIEM.

3.5.46. Tpancdopmaropsl MomiHocThIO | MB x A 1 Gonee kinaccoB HanpsbkeHUst 6 KB u Bbiie
JOJDKHBI  OBITh CHAO0XEHBI yCTPOWCTBOM JIIsi TEPEKaTKH B TIPOJIOJLHOM U IMOMEPEUYHOM
HaIpaBJICHUAX.

CYXI/IG TpaHC(I)OpMaTOpLI JOJI2KHBI OBITH BEITIOJHEHEI Ha Cajia3Kax, MNPpEAHA3HAYCHHBIX KaK IJIA
MMpoOAOJBbHOI'0, TaK U JJIA MOIICPECUYHOTO HCpCILBH)KGHHﬁ.

Crioco6 nepeaBKeHUs OCTaIbHBIX TpaHchopMaTopoB U TpaHchopmaropoB it KTII nomxken
YCTaHaBJIMBATHCA B CTAaHAAPTAX WIM TEXHUUECKHUX YCIOBHIX Ha 3TU TpaHC(HOPMATOPBI.



3.5.47. lllupuHa xoiewn M PACCTOSIHUE MEXKIY CpPEIHUMH JIMHUSMU KaTKOB IS
TpaHchopmaTopoB Maccoit Mmeree 200 T JOIKHBI COOTBETCTBOBATh YKa3aHHBIM Ha uepT. | u B TabII.
21, a nns tpanchopmatopoB 200 T u Gornee - Ha yepT. 2 - 4 u B Tad. 22.

Tpanchopmaropsr maccoit meree 200 T

Yepr. 1
Tabmuma 21
HauMeHOBaHMe HopmMma
napamMeTrpa
PaccTosgHue MexIy 500 |600 (820 1070 1594 - - -

CPelHVMU JIMHUAMU

TJIaOKUX KATKOB A, MM
[lMprHa KOJIeEM IJis - - 750 |1000 1524|2000 (2500|3000
KaTkoB C pebopnmoy B, MM

[Mpumeuanus. 1. [IppumMeHeHne KOHKPETHOTO TUIA KaTKOB C PeOOPI0il MM TTIaAKMX KAaTKOB, a
TaKKe yKa3zaHHbIX B Tabn. 21, 22 m Ha yepr. | - 4 paccTOsSHUNA MEXKIYy KaTKaMH JTOJDKHO
yCTaQHABJIMBAThCSl B CTaHAAPTaX WM TEXHUYECKUX YCIOBUSAX Ha TPAaHCPOPMATOPHI KOHKPETHBIX
TPYIIII U TUIIOB.

2. CBs3b MEXly Maccoil TpaHC(OPMATOPOB U KoJIeei peKOMeHIyeMasl.

3. CBs3p MeXay pasmepaMu Ha 4epT. 2 - 4 MU MOCAJOYHBIMU MECTaMU KapeTOoK Ha
TpaHchopMaTope JOJKHA COOTBETCTBOBATH pazmepam penbcoB o ['OCT 7174.

4. Tlo coriacoBaHUIO MEXIy HM3TOTOBHUTEIEM M IMOTpEeOUTENEeM AOMYyCKaeTcsl NMpUMEHEHHE

IIMPUHBI KOJIEW JJIsi TIOTIEPEYHON TMepeKaTKu TPaHCPOpMATOPOB, a TAKKE KOJIUYECTBO KATKOB,
OTJIMYHBIC OT YKa3aHHBIX HA 4epT. 2 - 4.

Tpancdopmaropsr maccoit 200 - 255 T
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Tabauma 22

Homep uepTexa llMprHa M[NONEepPedYHOM PaccrosgHme Mexny OCAMU
koJyien B, MM koJyien I', MM
2 1524 -
2000 -
3 1524 4164
2000 5140
4 1524 3188
2000 4164

(M3menennas penaxuus, M3m. N 4).

3.5.48. B tpancdopmaTopax ¢ moiaHou maccoit 6onee 0,05 T momkHa OBITH MpPEayCMOTpPEHa
BO3MOXXHOCTb MX NEPEIBUKEHUS IIPU MOHTAXE.

TpancopmaTopsl ¢ TOTHON MacCOi CBBILIE 5 T TOHKHBI UMETh YCTPOUCTBO IS 3a4aJIiBAHUS
IIpU NIEpEKATKE.

CocraBHble yacTu TpaHcpopmaTopa maccoil 6osee 0,05 T TOMKHBI UMETh MPHUCIIOCOOICHUS
JUIS CTPOIUIEHUS IIPU MTOABEME.

3.5.49. Tpauchopmaropbl ¢ moiaHOW Maccod Oosnee 25 T MAOMKHBI OBITh CHAOXKEHBI
pacroio)KeHHBIMH B HW)KHEH dYacTh Oaka yCTPOHMCTBAMHM JUIsl YIIOpa TOJIOBOK JOMKpPATOB,
00ecreunBaOIMMI YCTAHOBKY JIOMKPATOB, HOABOAUMBIX O] TPAHC(HOPMATOP.

3.5.50. Macnsuble TpaHchOpMATOpbl W TPaHCPOPMATOPHI C HETOPIOYMM  SKUAKHM
IMAJICKTPUKOM JIOJDKHBI HMMETh KPIOKM WJIM HMHBIC YCTPOWCTBA JJISl TOABEMA TOJHOCTBHIO
coOpaHHOTO U 3aMOJIHEHHOTO MacjIoM TpaHchopmaTopa.

3.5.51. (Mckmrouen, Msm. N 1).

3.5.52. B macsiabIX TpaHchopMaropax kiaccoB HanpshkeHus 220 kB v BbIle Macio J0KHO
OBITh MOJHOCTHIO 3AIUIIIEHO OT COMPUKOCHOBEHUS C OKPYKAIOIIMM BO3TyXOM.

3.5.53. Macno B Oake uiau pacummpurene KoHTakropa ycrpoiictBa PIIH momxHO OBITH
3alIMIIEHO  OT  HEMOCPEICTBEHHOTO  CONMPUKOCHOBEHHUS C  OKPYKAIOIIUM  BO3IYXOM
BO3YXOOCYIIUTENIEM C MACIISTHBIM 3aTBOPOM HIIM IPYTHM yCTPOHCTBOM.

(M3menennas pegaxius, M3m. N 1).

3.5.54. Macnsnsie TpanchopmaTopbl ¢ Maccoi Macna Oomee 1000 Kr gOJDKHBI OBITH
cHaOXeHbl (QUIbTpaMU: TEePMOCU(DOHHBIMH - TIPH BUOAX cHUCTeM oxjdaxiaeHuid M u /I,
aJICOPOIIMOHHBIMY - MPU OCTAIBHBIX BHJAX CUCTEM OXJIAXKIACHHUA W (QUIBTPAMU OYUCTKH Macliia OT
MEXaHUYECKUX NPUMECEN - IpH BUax cucrem oxnaxaenuit JLI, HILL, L1, HLI.

(U3menennas penakius, M3m. N 4).
3.6. TpeOoBaHMs K CHCTEMaM OXJIXICHHUS MAaCISIHBIX TPaHC(POPMATOPOB
3.6.1. Ob6ume TpeGoBaHUS K KOHCTPYKITUH

3.6.1.1. Cucrema oxJia)xA€HUS JTOJKHA OBITH pacCUMTaHa Ha OTBOJI TEIUIA, BBIACISIONIETOCS B



TpaHc(opMaTope B OXJIXKIAIOIIYIO CPEIY, U 00ECIICUNBATh €T0 TEIJIOBOW PEXXHUM B COOTBETCTBHH C
TpeboBanusamMu 1. 3.2.1.

3.6.1.2. 3a HMCKIIIOYEHHEM TIEpPMETHUYHBIX TPaHC(HOPMATOPOB C TOPPUPOBAHHBIMU Oakamu
CHCTeMa OXJIaKACHUS JJOJDKHA ObITh HaBelleHa Ha Oak JINOO BEIHECEHA.

(M3menennas pegaxuus, M3m. N 4).

3.6.1.3. Cucremsl oxmaxaenus BumoB JI, JL, HALl, I u HIl nomkabl mMeTh mKadbl
ABTOMATHYECKOTO YIPABIICHHUS.

[lIxadbr aBTOMaTHYECKOTO yIipaBieHus: cucremamu oxuaxaeHus sunos LI, HALL, 11 u HII
JOJKHBI YCTaHABJIMBATh OTAEIBHO OT 0aka TpaHcdopmaropa.

3.6.1.4. Cucrema oxnaxnenuss BumoB LI, HALL, [ u HI[ gomxHe mnpemycmaTpuBaTh
PE3epBHBIC OXJIATUTEIIH.

3.6.1.5. (Mcxmtouen, Uzm. N 4).

3.6.1.6. DneKTpoABUTaTENN BEHTUIIATOPOB U JIEKTPOHACOCHI JOJIKHBI UMETh aBTOMaTHUYECKUE
BBIKJIFOYATEIN JJISI 3alIUThl OT TOKOB KOPOTKOT'O 3aMbIKaHUA. [Ipu 3TOM 351€eKTpoABUTATENN CUCTEM
oxnaxaenus sunos LI, HALL, [ u HLI nomkHel nMeTh 3a1UTy OT paboThI Ha IBYX (haszax.

3.6.1.7. HanpsikeHue nUTaHus 3JIEKTPOJABUTaTENCH BEHTUIISITOPOB U 3JIeKTpoHacocos - 380 B
NepeMEeHHOT0 TOKa, 1iernei ynpasinenus - 220 B mocTosHHOTO WM EpeMEHHOTO TOKa.

ITo 3aka3y mnorpeburens B cucreMe OxJaxkaeHus Buga J| TpaHcopmaTopoB Kiacca
HanpsbkeHuss 110 kB u meHee MoryT OBITh NpPUMEHEHBI 3JEKTPOJBUIATENN C HANPSKEHUEM
nutanus 220 B nepemeHHOro ToKa.

3.6.1.8. (Mckmouen, U3m. N 4).

3.6.1.9. Cuctemsr oxnaxaenus sunoB HJLL u HI] nomkHb! ObITH 00€CTICUEHBI YCTPOMCTBAMU
IUTSL IPUCOCMHEHUS PUOOPOB KOHTPOJISL PacXoja Macla.

3.6.1.10. (Ucxmouen, Mzm. N 4).

3.6.1.11. OxmaguTenn BBIHECEHHBIX cHCTeM oxnaxkacHus BugoB Il m HII momkHBI OBITH
YCTaHOBJICHBI B IOMEIIEHUAX C TEMIIEpaTypoil Bo3ayxa He meHee 5 °C.

3.6.1.12. B cucremax oxnaxaenus suaoB L[ u HI[ nomkHo ObITh 0OecrieueHO MpEBHIIICHHE
THAPOCTATUYECKOTO JABJICHUS Maciia HaJl IaBJIEHUEM BOJIbI (B JTI000# TOUKE OXJIQAUTEIIS) HE MEHEe
10 xITa mpu MUHUMaTBLHOM YPOBHE Maciia B pacuIMpuTene Tpanchopmaropa.

3.6.1.13. B cucremax oxnaxnaenus BumoB Il m HII kaxnapiii smekTpoHAcOC MOJDKEH OBITh
CHa0>XCH MaHOMETPOM W KBl OXJIAJUTEIh - MAHOMETPAMH M TEPMOMETPaMU JJIsi U3MEPCHUS
JABJICHUS Y TEMIICPATypPhl Macjia M BOABI Ha BXOJHBIX U BBIXO/HBIX MATPYOKaX OXJIaIUTEIS.

3.6.2. TpeGoBanus K PyHKIIMOHUPOBAHHIO CUCTEMBbI OXJIAKICHUS BUaa ]
3.6.2.1. ABTOMaTHUYECKOE YIIPABIICHUE CHCTEMOH OXJIaXACHUS B J| TOHKHO 00ecTieunBaTh:

BKIIIOUEHUE DJIEKTPOJBUTATENICH BEHTHISTOPOB MPHU AOCTHXKEHHUU TEMIEpPaTypbl BEPXHHX
cinoeB Macna 55 °C uiM mpu JTOCTHKEHUU TOKa, paBHOTO 1,05 HOMUHAIBHOTO, - HE3aBHCHUMO OT
TEMIIEpPaTypbl BEPXHUX CIOEB MacIa;



OTKJIFOUCHHE 3JIEKTPOABUTATENCH BEHTHISITOPOB IIPU CHIDKEHHU TEMIIEpaTyphl BEPXHUX CIIOEB
Mmacna 10 50 °C, ecnu npu 3TOM TOK Harpy3ku MeHee 1,05 HOMUHAJIBHOTO.

3.6.3. TpeboBanus k GyHKIMOHHPOBAHUIO cucTeM oxnaxaenus suaos LI, H/LL, 11, HIT

3.6.3.1. ABTtomarmueckoe ympapieHue cucteMm oxiaxaenus sumos LI, H/AL, 11 u HII
JOJDKHO 00ECTICUNBATh:

BKJIIOUCHHUC JJICKTPOHACOCOB U BHGKTpOI[BHFaTeJIeﬁ BCHTHJIATOPOB (I[J'IH CHCTEM OXJIAXXIACHU

suoB JI1 u HJILI);

BKJIFOYCHHE DJIEKTPOHACOCOB M DJICKTPOABUTATENICH BEHTHISITOPOB (JII CUCTEM OXJIAXKICHUS
BugoB JII wu HJL) pesepBHOro oxmagutens B3amMeH J0OOT0 aBTOMATHYECKHU aBAPUIHO
OTKJIIOYEHHOTO paboyero;

BKJIIOYEHUE PE3EPBHOIO MUTAHHUSI MpPHU HEAOMYCTUMOM CHU)KEHUH WM HCYE3HOBEHUU
HanpsDKEHUsT B OCHOBHOM IleMH, a TakkKe OOpaTHOE NEpPEeKIIOUYEHHUE Ha OCHOBHYIO LIE€Nb IIPU
BOCCTAQHOBJICHUH B HEW JOMYCTUMOIO HANpPsHKEHUS;

BKJIFOYCHHE U OTKJIIOYEHHE HarpeBaTesel mkada aBTOMATHYECKOTO YMPAaBICHUS CUCTEMaMU
oxnaxaenus suaoB JL{ u H/ILI.

(U3menennas pegakuus, M3m. N 1).

3.6.3.2. ABTomartuueckoe ymnpasieHue cucrem oxyaxzaeHus sugoB HJILL, L, HII momxno
obecrneunBaTh CICAYIONIYI0 paboTy AIEKTPOHACOCOB:

IpU TeMIlepaType BEpXHHUX ClIoeB Macia B 0ake, paBHO#l 15 °C u Gonee, 10KHBI paboTaTh
BCE pabo4He AIIEKTPOHACOCHI;

Opu TeMIepaType BEpXHHUX cloeB Macia B Oake meHee 15 °C pomkeH paboTaTh TOJBKO
ITyCKOBOM JIEKTPOHACOC.

3.6.3.3. ABTOoMaruueckoe ympaBieHue cucteM oxiaxnaenus BunoB Il u HIL[ momxHo
obecrieunBaTh pabOTy dIJICKTPOJABHTATENICH BEHTWIATOPOB U O3JEKTPOHACOCOB IS CHUCTEMBI
oxJyaxxieHus Buna Ll u snexrpoasurareneil BEHTUIATOPOB I CUCTEMBI oxJytaxkaeHus suaa H/LT
TpyIIIaMH:

HEPBOIf - B peXXKUMeE XOJIOCTOr0 XOa WM pU Harpyske He Oonee 40% HOMHUHAIBHOTO TOKa;
NepBOM U BTOPOH - pu Harpyske Tpanchopmaropa 6oaee 40% HOMUHAIBHOTO TOKA;

HepBOii, BTOPOH M TpeThel - Ipu Harpy3ke TpaHchopmaropa 6osee 75% HOMHHAIBHOTO TOKA.
[Ipu HEOOIBIIOM KOTMUYECTBE OXJIAUTENEH YMCIIO IPYII MOXKET OBITh COKPAILIEHO.

DNEKTPOJABUTATETM BEHTWISATOPOB JIOJDKHBI paboOTaTh TOJNBKO IMPH TEMIEpaType BEPXHHUX
cioeB macia B 6ake 6osee 40 °C rpymmaMu B 3aBUCUMOCTH OT Harpy3KHu TpaHchopMaTopa.

(M3menennas penaxuus, M3m. N 4).

3.6.3.4. B cucremax oxnaxnaenus sunoB L nu HII nupkymsus Boabl yepes3 MaciooxJ1aguTeNn
JOJDKHA ~ aBTOMATMUYECKH OCYILECTBIIATHCS IOCIE  BKJIIOYEHHMsS pabodMx  3JIEKTPOHACOCOB
UPKYJSIANA Macjia U OTKJIIOYaThCs NPU CHIKCHHUU TEMIIEpaTyphl BEPXHUX CIIOEB Macia B Oake
Hyke 15 °C win npy CHATUN HANPSKEHUS.



3.6.3.5. ABTomaruueckoe ympaBieHue cucrteM oxiaxaenus supos I, H/L, II u HII
JOJKHO 00EeCIeYnBaTh BbIJJauy CUTHAJIOB JIJISl OCYIIECTBIICHUS CISAYIONIEeH CUTHATN3AIIAN:

a) O BKJIFOUCHUHU CUCTEMBbI OXJIK/ICHUS

NP BKJIFOUEHUH ITyCKOBOT'O 3JIEKTPOHACOCA;

MIPU BKJIFOUYEHUHU PabOUUX SJIEKTPOHACOCOB;

0) 0 HEUCITPABHOCTH CUCTEMBI OXJIAXKICHUS:

IIPY aBapUITHOM OTKJIFOUEHHH ITyCKOBOTO 3JIEKTPOHACOCA;

IIPU aBapUITHOM OTKJIFOUEHUU JII000T0 paboyero 3JIeKTpoHACcoCa;

IIPU aBapUITHOM OTKJIFOUEHHH PE3EPBHOIO 3JIEKTPOHACOCA;

NP BKIIFOUEHUU PE3EPBHOTO 3JIEKTPOHACOCA;

P HEOTKJIFOUYEHUH MTyCKOBOT'O AJIEKTPOHACOCA MPU pabOTAIOMINX pabOYNX AIIEKTPOHACOCAX;
NP BKIIFOUEHUH PE3EPBHOTO UCTOYHUKA MUTAHUS CUCTEMbI OXJIAXKICHUS;

B) 00 OTKIIFOUCHUH CHCTEMBI OXJIaKICHHS:

MIPHU OTKJIFOYEHUH paboyvero u pe3epBHOI0 HCTOYHUKOB MMUTAHUS CUCTEMbBI OXJIAXKICHUS;
IPU OTKJIIOYEHUU MTyCKOBOTO U BCEX pabovmX 3JIEKTPOHACOCOB;

') O BKJIFOYCHUH M OTKIIFOUCHHUH HarpeBatens (i cucteM oxyaxaeHus Bunos 11 u HJILT).

3.6.4. VYkazanus o pabore TpaHC(hHOPMATOPOB MpHU MNPEKPALCHUH (DPYHKIUOHUPOBAHUS
CHCTEMBI OXJIXKICHUS TOJKHBI OBITh U3JI0KEHBI B OKCIUTYyaTallMOHHON JTOKYMEHTAIIHH.

3.6.5. BBO,I[HBIG amnraparbl  3allUTbl  OT TOKOB  KOPOTKOT'O  3aMBIKAHHA IJ_IKa(l)OB
ABTOMATHYCCKOI'0 YIIpaBJICHUA CHCTEMOM OXJIAXKJACHUA JOJIZKHBI OBITH CTOMKHUMM K I[GflCTBI/IIO TOKOB
CKBO3HOT'O KOPOTKOI'O 3aMbIKaHUS CO 3HAUYCHUCM aMIUIUTYIHOTO TOKa 16 KA.

3.6.6. (Uckitouen, M3m. N 1).
3.6.7. Cuctembl OXJIQXICHUS JOJDKHBI JOIMYCKATh PyYHOE yIpaBlIeHHE.
3.7. TpeOoBaHMS K 3aLUTHBIM MOKPBITUIM

3.7.1. Ins MacnsHbIX TpaHCHOPMATOPOB METANIMUYECKHUE TIOBEPXHOCTH 3JIEMEHTOB aKTHBHOM
4acTH, BHYTPEHHHME IOBEPXHOCTM Oaka, pacHIMpUTENs U 3alllUTHOTO YCTPOMCTBA (BBIXJIOMHOM
TpyObl) JOJKHBI UIMETh MACIOCTOMKOE MOKPBITHE, 3aLUIAIOIIEe MACIO OT KOHTaKTa ¢ HUMHU U He
OKa3bIBAIOIIEE BPETHOTO BIMAHUS HA MacCIIO.

I[OHyCKaeTCSI HC 3alumiaTb IMOKPBITUEM TOPLEBLIC ITOBCPXHOCTU MarauTHOM CHCTCMBI,
MArduMTHBIC 3KpaHbl, AJIOMHHUCBLIC MIWHBI, ACTAJIM ICPCKIIOYAIOIMIUX yCTpOfICTB, KPCTICI)KHBIC
ACTAJIN, a TAKKC APYTruc ACTAJIN U COCTABHBIC YaCTU aKTHUBHOM qaCTH, HC OKa3bIBAOIIHNEC aKTUBHOI'O
KaTaJIuTU4CCKOIro BO3H€ﬁCTBHﬂ Ha Macijio.

3.7.2. OxJaauTeNn CHCTEM OXJIaXICHHS JOJDKHBl OBITh OYMIIEHHBIMM U TPOMBITHIMU
TpaHC(HOPMATOPHBIM MACIIOM.



TpyObl MacionpoBOAOB CHCTEM OXJAXKICHUSA, COEAMHAIONME Oak TpaHchopmaropa c
OXJIAIUTENSIMM, JOJDKHBI  OBITh  KOPPO3MOHHO-CTOMKMMH M MAacJIOCTOMKMMHM WM HMETh
KOPPO3HOHHO-CTOMKOE M MAaCIOCTONKOE BHYTPEHHEE TIOKPBITHE.

(U3menennas penakius, M3m. N 1, 4).

3.7.3. Hns TpaHCGOpPMATOPOB C HETOPIOYMM IKUJIKUM JMIJIEKTPUKOM U  MacisSHBIX
TpaHc(hOpMaTOPOB ¢ TOPPUPOBAHHBIMU OakamMu TPeOOBaHMS 3alIUTHl BHYTPEHHUX TOBEPXHOCTEH
JIOJKHBI OBITh YKa3aHbl B CTaHAApTaX WM TEXHUUYECKUX YCIOBUSAX HA 3TU TpaHC(HOPMATOPHI.

3.7.4. HapyxHble MOBEPXHOCTH TpaHCPoOpMaTopa U3 HEKOPPO3UOHHO-CTOMKHX MaTepHaJIOB
JOJDKHBI UMETh CTOWKHE K aTMOC(EpHBIM BO3ICHCTBHSM IMOKpPBITHA. [IpuMeHsieMble ISl 3THUX
1eJIel TAKOKPACOYHBIE TIOKPBITHS TOJKHBI OBITH CEPOT0, CBETIIO-CEPOTO MIIM TEMHO-CEPOTO IIBETOB.

Jnsa cyxux TpaHcopMaTopoB TpeOOBaHUS K LIBETY MOKPBITUH HAapY>XHBIX MOBEPXHOCTEH
JOJDKHBI OBITh YKa3aHBI B TEXHUUECKUX YCIOBHAX HA ATH TPAHCPOPMATOPHIL.

[ToBepxHOCTH pe3bOOBBIX COEOUHEHUH, JeTaleil couleHeHust Oaka C TPaHCIOPTEPOM
COWICHEHHOTO THUIIA, [MOBEPXHOCTH KaTaHUS KAaTKOB, MOBEPXHOCTH 3a3€MJIEHMsI JOIyCKaeTCsl He
3alMIIATh MOKPHITUAMU. B 3TOM cilydae yka3aHHbIe OBEPXHOCTH MOAJIEKAT KOHCEPBALIUH.

(U3menennas penakius, M3m. N 1, 4).

3.7.5. Tpancdopmaropsl s KTII momuocteio cB. 250 kB x A u KPY nomxHbl OBbITH
OKpaIlEHBI B OJIMH I[BET C UX IIKapamH.

(M3menennas penaxuus, M3m. N 3).
3.8. TpeboBaHus K 3a3eMJICHUIO

3.8.1. 3azemnenue 6akoB TpaHCc()HOPMATOPOB JIOKHO OBITH BBINOJHEHO B COOTBETCTBHM C
tpedoBanusmu ['OCT 12.2.007.0 co cnenyromuMu TOTIOTHEHUSIMHE:

py MPUMEHEHUH ISl 3a3€MJICHUsI Pe3b00BOr0 COEAMHEHHs AUaMETp Pe3bObl JOIKEH ObITh
MI12 ans tpanchopmaTopoB MomHOCTEIO 25 KB x A m Oonmee m M8 - mis tpancdopmaTopos
MOIITHOCTBIO MeHee 25 kB x A;

MOBEPXHOCTh 3a3€MJISIONIETO0 KOHTaKTa JOJDKHA OBITh JOCTATOYHOW ISl MPUCOEAMHEHUS
CcTalnbHOH IMHBI ceueHneM He MeHee 40 X 4 MMm;

3a3eMJISIONIMK KOHTAKT JIOJDKEH OBITh PAcIlONIOKEH B JOCTYITHOM MeCTe BHHM3y Oaka Ha
croporHe HH, a B Tpancdopmaropax ¢ oxnaxaeHueM Buaa C - B JOCTYITHOM MECTE OCTOBA.

3.8.2. MaruauTtHas cuctema TpaHchopmaropa U MaCCUBHBIC METAINIMYECKHE KOHCTPYKTHUBHbBIC
AJIEMEHTHI JTOJKHBI UIMETh HAJIS)KHOE METAJUIMYECKOE COSTUHEHHE C 0aKOM.

3.9. TpebGoBaHus kK HArpy3Ke U BHEIIIHUM MEXaHUYECKUM BO3JEHCTBUSIM

3.9.1. lnsa cyxux TpaHchopMaTopoB ¢ M3oisnuel kinaccoB HarpeBoctoiikoctu F, H, C mo
I'OCT 8865, npeanasHaueHHbIX 11 pabOThl Ha BbicoTe, npesbimmatonieii 1000 m (Ho He 6onee 3500
M) HaJl ypOBHEM MOps, HOMUHAJIbHAsI MOIIIHOCTh JI0JIKHA OBITh CHUKEHA B 3aBUCIMOCTH OT BBICOTHI
YCTaHOBKH M yKa3aHa B CTaHAApPTaX WIM TEXHUUECKHUX YCIOBMSIX Ha 3TU TPaHC(HOPMATOPEI.

Jns  ocTaibHBIX TpaHC(HOPMATOPOB, TPEIHA3HAYCHHBIX Ui pabOThl Ha  BBICOTE,
npesbimaronieit 1000 m (Ho He Gonee 3500 M) Hag ypoBHEM MOpsl, HOMHUHAJIbHAs MOIIHOCTh



JOJI2KHa OBITh COXpPaHCHA HEC3aBUCHUMO OT BbICOTHI YCTAHOBKHU.

3.9.2. MomHocTh OOMOTOK Ha BCEX OTBETBICHHSIX JOJKHA ObITh HOMMHAJIBHOM, KpoMe
OTpULIATENIbHBIX OTBETBICHHI 0OMOTOK HMKE MUHYC 5% HOMHHAJIBHOTO HAIIPSKEHHS.

[Ipu paGoTre Ha OTBETBICHUSAX HWKE MHHYC 5% HOMHHAIBHOTO HANPSHKCHHUS MOIIHOCTh
OOMOTKH [IOJDKHA COOTBETCTBOBAaTh HEU3MEHHOMY JUIS BCEX OTHX CTYNEHEH TOKY, paBHOMY
HOMUHAQJIILHOMY TOKY OTBETBJICHHsI MHHYC 5%, a TpU OTCYTCTBHHM TaKOTO OTBETBJICHUS
OmkaiiieMy OonbliieMy TOKYy (Hampumep, npu auanasone +/- 8 x 1,5% - HOMUHAIBHOMY TOKY
oTBeTBIIeHUS MUHYC 4 X 1,5%).

3.9.3. Macnsnele TpaHchopMaTOpbl M TpaHC(POPMATOPBl €  HETOPIOYUM  KUAKUM
IMRJICKTPUKOM JTOJDKHBI OBITH PACCUYUTAHBI HA CIIEAYIONIME TIPOIOJKUTEIBHBIE PEKUMBI PAOOTHI.

3.9.3.1. Jlnsa Bcex TpaHchOpMaTOpOB - HA MPOAOIDKUTEIbHYIO Harpy3Ky OJHOW WM JIBYX
O0OMOTOK TOKOM, MPEBBIIAIONINM Ha 5% HOMUHAIBHBIA TOK OTBETBIICHHS, Ha KOTOPOE BKIIIOYEHA
COOTBETCTBYIOIas OOMOTKa, €CJIM HANpsDKEHHE HU Ha OJHOW M3 OOMOTOK HE IpEBBIIIAET
HOMMHAJILHOTO HAIIPSKEHHSI COOTBETCTBYIOLIETO OTBETBIICHUS. [Ipy 3TOM TOK Harpy3ku He JOJKEH
npesbimaTh 1,05 HOMUHAIBHOTO TOKa OOMOTKH, B aBTOTpaHc(opMaTope TOK B 0011eil 00MOTKe HE
JOJDKEH MPEBbIIIaTh HAWOOJBIIWNA JJIUTENBHO JOMYCTUMBIM TOK 3TOM OOMOTKH, a MOIIHOCTb
TpaHchopMaTopa He T0JKHA ObITh 60J1€€ HOMUHAIBHOM.

3.9.3.2. lns TpexoOMOTOYHOTO TpaHchopMaTopa - JTF000e pacipeeTICHIE MPOIOJKUTESILHBIX
Harpy3ok Mo ero oOMOTKaM IpH yCIOBHM, YTO HHM OJHA U3 TpeX OOMOTOK He OyJeT HarpyxeHa
TOKOM, TPEBBILAIIIUM AOMYyCTUMbIA 1o 1. 3.9.3.1, a motepu TpaHcpopmaTopa HE MPEBBICIT
CYMMY €ro MOTeph XOJOCTOIO XOAa M HauOOJIBIIEr0 M3 3HAYCHUH MOTEepbh KOPOTKOTO 3aMBIKAHUS
nap oOMOTOK.

39.33. JIna TpexoOMOTOYHOro aBTOTpaHcpopmaTopa - J000O€  pacmpeesieHue
MIPOJOJKUTEIBHBIX HAarpy30K MO0 €ro oOMOTKaM IpHU yCIOBUH, YTO HU OJIHA U3 TpeX OOMOTOK He
Oyner Harpy)eHa TOKOM, TMpPEBBIIAIONIMM JonmycTuMblii mo 1. 3.9.3.1, a mnorepu
aBTOTpaHC(opMaTOpa HE MPEBBICAT CYMMY €ro IOTEPb XOJOCTOIO XOJa M MaKCHUMaJbHBIX
Harpy304HbIX IOTEPb.

[Ipumeuanue. J{ns 0OMOTKH, HAarpy>K€HHOM TOKOM, MPEBBIIAIOLUIIM €€ HOMUHAJIBHBIM TOK, a
TaKXe JUIsl BEPXHUX CJIOEB Macjia WM JPYroro >KMIKOTO JWAJIEKTPUKA M U IPYTHMX OOMOTOK
pacueTHOE MPEBBIIICHUE TEMIIEPATYPhl MOXKET OBITh BBIIIEC YKAa3aHHOTO B HACTOSIIEM pas3zeiie, HO
He Oonee yeM Ha 5 °C. DTO OTHOCUTCS TaKK€ K PacUETHBIM IPEBBIMICHUSIM TEMIEepaTyphbl,
OTKOPPEKTHUPOBAHHBIM 110 pe3yJIbTaTaM HCIIBITAHUN Ha HarpeB.

3.9.4. JlomycTuMble NPOAODKUTEIbHBIE HAarpy3KH CYXUX TpaHC(HOPMATOpPOB AOHKHBI OBITh
YCTaHOBJICHBI B CTaH/JapTaxX MM TEXHUYECKUX YCIOBHAX Ha TpaHC(HOPMATOphl KOHKPETHBIX TPYIIT
Y THIIOB.

3.9.5. B tpancdopmaTopax c pacuienjeHHOW Ha aBe uyactu oomotkod HH HomuHanbHas
MOIIIHOCTh Ka&XJIOW M3 ee duacTted JomkHa ObITh paBHa 50% HOMUHAIBLHON MOIIHOCTH
TpaHchopmaTopa.

3.9.6. BBoapl u otBoxbl HeWtpanu o6motkn HH nomkHel ObITh  BBIOpaHBI Ha
NPOJIOJDKUTEIBHY IO HAarpy3Ky TOKOM, PaBHBIM:

UIsl  TpaHCc(OpMaTopoB CO CXEMOMl coelMHEHUs OOMOTOK viv H - 25%, npua

TpaHcPOpMaATOPOB CO CXEMaMH COEIUHEHUS 0OMOTOK \ ZH n AV H - 75% HOMUHaAIBHOrO



ToKa oomoTtku HH.

3.9.7. Beoasl u orBonbl Hewtpanu BH tpancdopmaropos kiaccoB Hanpspkerus 6 - 35 kB co

CXEMOW COeTMHEHHU 0OMOTOK Vi ! w Beex TpanchopmMaTopoB kiaccoB HanpspkeHus 110 kB u

BBIILIE JOJDKHBI OBITH BBHIOpaHBI Ha MPOAOIDKUTEIBHYIO HAarpy3Ky TOKOM, PaBHBIM HOMHMHAJIbHOMY
TOKy oOmMoTku BH.

BBozs! u orBoab! Heirpanu CH TpexoOMOTOUYHBIX TpaHC(HOPMATOPOB KIIACCOB HANPSHKEHUS
110 kB u Bbimie O0KHBI OBITH BBIOpaHBI Ha MPOJOJIKUTEIBHYIO HArpy3Ky TOKOM, DPaBHBIM
HOMUHaJILHOMY TOKY 0OMoTku CH.

(M3menennas pegaxuus, M3m. N 1).

3.9.8. ®opma KpuBOW HaNpsHKEHHs, NOJBOJUMOIO K TpaHChOpMATOpy, IOJDKHA OBITH
MIPAKTUYECKH CHHYCOUJANIbHOM, a cucTeMa (pa3HbIX HANPSKEHUH - IPaKTUYECKU CUMMETPUYHOM.

[Ipumeuanue. [lonsATUs "mpakTUUECKH CUHYcOMJaidbHasA" M "IPaKTUYECKH CUMMETpUYHAs" -
o 'OCT 3484.1 - TOCT 3484.5.

3.9.9. (Uckimouen, U3m. N 4).
3.9.10. Kareropum pasMemnieHusi jIsi MAaclsSHBIX TpaHC(HOPMATOpPOB, TpaHCPOPMATOPOB C

HErOpIOYHMM XUAKUM JIUIIEKTPUKOM U CYyXHX T'€pMETHUHBIX TpaHchopMaTopoB - 1 - 4, ayisd cyxux
HErepMeTUYHBIX TpaHcopmartopos - 3, 4 mo I'OCT 15150.

4. TPEBOBAHUN A BE3OITACHOCTHU

4.1. TpeboBanust 6€30MaCHOCTH, B TOM YHCIIE MOKAPHOM, OKHBI cooTBeTcTBOBaTh 'OCT
12.2.007.0, 'OCT 12.2.007.2 u TOCT 12.1.004.

BepOHTHOCTB BO3HHUKHOBCHMUS MMOXKAapa B CUJIOBBIX Tpchq)OpMaTOan HC JOJI’)KHA IPCBLIIIATH

107 B roz.
(3menennas penaxuus, 1M3m. N 4).

4.2. TpanchOpMaTOpbl AOIKHBI OBITH CHAOXXEHBI MPHUKPEIUICHHBIMUA K 0aKy JIECTHHLECH |
ynopamu B cootBetcTBuM ¢ ['OCT 12.2.007.2.

JlanHOe TpeOoBaHUE HE pacHpocTpaHsIeTcs Ha repMeTuaHble Tpanchopmarops! anst KTII (6e3
paciyupuTens).

Jlnis mepeaBUKHBIX TpaHC(HOPMATOPOB OMYCKACTCs JICCTHHUILY BBIOJIHATH B BHIE CKOO,
MIPUBApPEHHBIX K 0aKy TpaHchopmaTopa.

4.3. TpeboBanus 0e30macHOCTU Uil TPaHC(HOPMATOPOB, 3aMOJHEHHBIX HETOPIOUUM KUIKUM
TUBIIEKTPUKOM:

a) CHHTETUYECKHE KUAKUE NUIICKTPUKH HE JOJHKHBI ObITh TOKCUYHBL
0) CHHTETHUYECKHE KUJIKHE TUDIEKTPUKHI HE JIOJKHBI TIOI/IEP)KUBATh TOPEHUE;

B) Mapbl CUHTETUYECKUX JKUAKHX JAUIIEKTPUKOB U MPOAYKTHI UX PA3JI0KEHUS HE JOJKHBI
00pa30BBIBATH B CMECH C BO3yXOM HIIM 230TOM TOKCHYHOM, B3PBIBYATON MIIA TOPIOYEH CMECH.



[Ipumeuanue. Bpenenue B aelicTBUe TpeOOBaHUS, YCTAaHOBJIEHHOTO MOJIMYHKTOM a, - C
01.01.1989.

4.4. JlonycTUMble 3HaYEHUS IIIYMOBBIX XapaKTEPUCTHUK JUIsl MACISHBIX TPaHC(HOPMATOPOB - O
I'OCT 12.2.024, nna cyxux TpaHchopMaTOpoB U TpaHC(HOPMATOPOB, 3AMOIHEHHBIX HETOPIOYMM
KHUJKUM JUAJIEKTPUKOM, U TpaHchopmaropoB Ha HampspbkeHue 1150 xB - mo cramgapram u
TEXHUYECKUM YCJIOBUSAM Ha 3TH TPaHC(HOPMATOPBI.

(U3menennas penakius, M3m. N 4).
5. KOMIUJIEKTHOCTb

5.1. B xoMrmiekT TpanchopMaropa J0KHBI BXOAUTH €0 COCTABHBIE YaCTH.

5.1.1. CocraBHbIE YacTH, BXOJAIINE B KOMIUIEKT TpaHC(HOPMATOPa, TOJKHBI ObITh yKa3aHbI B
CTaHJapTaX WIA TEXHUYECKUX YCIOBUAX Ha TpaHCPOPMATOPbl KOHKPETHBIX TPYIII WIH THUIIOB.

[Ipumeuanune. B KoMmIulekT TpaHchopmaropa BXOAMT TaKKe Macilo, 3aJMBacMOe B
TpaHchopMaTOp MPH TPAHCTIOPTUPOBAHUH B COOTBETCTBUU C TPEOOBAHUSAMM I1. 8.3.6, M CHIIMKAreb.

(M3menennas pemaxius, M3m. N 1, 4).

5.1.2. (Uckimrouen, M3m. N 1).

5.1.3. MacnsHble TpaHchOpMATOPHI, TPAHCTIOPTHPYEMBIE O€3 Maciia, ¢ 0akoM, 3aTOTHECHHBIM
CYXHMM BO3yXOM KM HHEPTHBIM T'a30M, TOJDKHBI OBITh YKOMILICKTOBAHBI:

KOMILIEKTOM OaJUIOHOB CO CXKaTBhIM Ta30M B KOJUYECTBE, IOCTATOYHOM ISl TOZEPKAHHS
nasneHus B 6ake, paBHoro 5 - 50 kIa Ha BpeMs TpaHCHIOPTUPOBAHUS U OCIEIYIOIETO XpaHEHMS;

YCTPOWCTBOM Il TIOJAMUTKH Ta30M Oaka, aBTOMATHYECKH TOJJICPKHUBAIOIIUM B HEM
n30bITOUHOE nasiieHue S - 50 klla.

(M3menennas pegaxuus, M3m. N 1).

5.1.4. Tpancopmatopsl c cuctemamu oxnaxnaeHus BuaoB L[ u HI[, mm1s koTopsix
IIPEAYCMATPUBAETCSI NTPUMEHEHHE HOPMAJIM30BAHHOM CHUCTEMBI OXJIAXKICHUS B COOTBETCTBHUH C
TUIOBBIM TPOEKTOM, KOMIUIEKTYIOT TpyOaMu MOJCOCAMHEHUS CHCTEMbl OXJaXICHUS K
Tparcopmaropy.

5.1.5. K tpancdopMaTopy NpuUiIaratoT ClIeay oy TEXHHIECKY 0 JOKYMEHTAIUIO:
nacrtopT TpaHchopMaTopa;
1acrnopTa KOMIUIEKTYIOIIUX HU3CITHIA;

MHCTPYKLHUIO [0 SKCIUlyaTallud TpaHcpopMaTopa, BKIIOYAIONUIYI0 JOKYMEHTAIMI0 IIO
IJIAHOBOMY PEMOHTY;

MHCTPYKLHUIO II0 TPAHCHOPTHPOBAHUIO, pPa3rpy3Ke, XpPaHEHUI0, MOHTaXy U BBOAY B
HKCIUTyaTaluio TpaHchopmaropa;

YCPTCIKU BaXHCHIIIUX COCTAaBHBIX 4YacTeil B COOTBETCTBHH CO CTaHJapTaMH  HJIN
TCXHUYCCKNMHU YyCIIOBUSAMU HaA TpaHC(l)OpMaTOpLI KOHKPCTHBIX I'PYIIIT U THUIIOB.



OCHOBHbBIE TEXHMYECKHE JaHHBIE M XAPAKTEPUCTUKH, KOTOPBIE TOJKEH COJEPKaTh MaclopT
TpaHchopmaropa, mpuseaeHsl B [Ipunoxennn 4.

6. [IPABWIA ITPUEMKU

6.1. Tpanchopmarop MOABEPrarOT MPHUEMOCAATOYHBIM, MPHEMOYHBIM, THIIOBBIM,
MEePUOANYECKUM U KBaU(UKAIIMOHHBIM UCTTBITAHUSIM.

(U3menennas penakius, M3m. N 4).
6.2. IIlpuemocaTo4YHbIEC UCTIBITAHUS

6.2.1. Ilepen mpoBeneHUEM MTPHEMOCIATOYHBIX HCIBITAHUA KaXIbIH TpaHCHOPMATOP JTOIDKEH
OBITH MTOJIBEPTHYT HAPY>KHOMY OCMOTPY U IPOBEPKE Ha COOTBETCTBUE PAOOYMM YEepPTEKaM.

6.2.2. [IpreMoc1aTOYHBIM HCITBITAHUSIM TTOIBEPTAOT KaXKIbIi TpaHCchopMaTop.
6.2.3. [Iporpamma npueMocIaTOYHBIX UCTIBITAHUH TOKHA COAEPKATh:

NPOBEPKY KOd(pdHUIHMEeHTa TpaHCPOPMAIMKA W TPYHIBl COCITUHEHHS OOMOTOK - JJIsI BCEX
TpaHc(hOopMaTOpOB;

UCIIBITAaHUE TIPOOBI Macia u3 O6aka MacisHOro TpaHchopmaTopa W KOHTAaKTOpa yCTPOMHCTBa
PIIH, umeromiero ramenue a1yru B Macie;

oTIpenieIeHne MPOOWBHOTO HAIIPSKEHUS - sl TpaHchopMaTopoB MomIHOCThI0 | MB X A n
Oosee 1 TpaHc(hOpMaATOPOB Kilacca HampspkeHus 35 kB He3aBMCHMO OT MOIIHOCTH; AJIsi OCTaJIbHbIX
TpaHc(hOopMaTOpPOB NPOOUBHOE HANPSHKEHHUE ONPEACISIOT 1Mo Mpode Macia, OTOMpaeMoro He pexe
OJTHOTO pa3a B J€Hb U3 €MKOCTH, U3 KOTOPOH Maclio 3aJMBalOT B TpaHC(OpPMATOphl, a TaKKe
HEMOCPEJCTBEHHO OCIIE KaKIO0M JO0JUBKU Macia B yKa3aHHYIO EMKOCTb;

OIIpECIIEHNE TaHIeHCa yIUIa JUAJIEKTPUYECKUX NOTeph pu Temneparype mmoc 90 °C - ms
BCeX TpaHcPopMaTopoB KinaccoB HanpskeHus 110 kB u Bbiwe;

OTIpeieIeHNe BIarocoAepKaHus U CoJIepyKaHUsd MEXaHUYECKUX MpUMecel Ui Macia u3 6aka
TpaHchopmaTopa - IS TpaHCPOPMATOPOB, B KOHCTPYKTOPCKOW JTOKYMEHTAIlMH KOTOPBIX
yKa3aHHbIE TOKa3aTead HOpMHpOBaHBL. Jlomyckaercs ompeaensTb NpOOMBHOE HAIMpPsDKEHUE IO
npo0e Macia, OTOMPaeMoro He peXe OJHOTO Pas3a B JIEHb U3 €MKOCTH, U3 KOTOPOH 3aIOJHSIOTCS
MaclioM TpaHcpopMaTopel MoHIHOCTRIO A0 6,3 MB x A kiaccoB Hampsbkenus ao 35 kB
BKJIIOUUTENBHO, €CIIU IPOOUBHOE HANPSYKEHUE BBILIE TOITyCTUMOrO HE MeHee ueM Ha 15%.

HcnpiTanue mpoObl Macia U3 KoHTakTopa yctpoiictBa PIIH momyckaeTrcss mpoBOAWTH 10
YCTAHOBKH 3TOT0 YCTPONCTBA Ha TpaHchopmarop;

ucnbITanue sekrpuyeckor nmpoynoctu nzonsanuu no OCT 1516.1 u TOCT 20690 B o6veme
MPUEMOCIATOYHBIX HCIBITAHUN s TpaHcPOpMaTopoB Kiacca HampsokeHus 10 750 kB
BKJIIOUMTENbHO. /11 TpaHchopmaTopoB kiacca HampspkeHus 1150 kB o6bem ucnbiTanuil 1omxeH
OBITh yCTAHOBJICH B TEXHUYECKHUX YCIOBHUIX Ha 3TH TPaHC(HOPMATOPEI;

NPOBEPKY TMOTEPh M TOKAa XOJOCTOro Xoaa (OMBIT XOJOCTOr0 Xojaa) - JUis  BeeX
TpaHcGopMaTopoOB;

HPOBEPKY NOTEPh U HAIPSYKEHHUS KOPOTKOT'O 3aMbIKaHUSI HA OCHOBHOM OTBETBJIEHUM OOMOTOK
(OIBIT KOPOTKOTO 3aMbIKaHUA) - 711 BceX TpaHcpopmaTopos. s TpancdopmaTopos 25 kB x A u
MEHee JIO0IyCKaeTcsl NPOBOJUTh 3Ty MPOBEPKY BBIOOPOYHO OT MAPTHM TPAHCPOPMATOPOB OJHOTO



tuna. Yuciao TpaHchopMaToOpoB B MapTHH M pelIaloliee MPaBUIO OMPEAeSIOT CTaHAApTaMU WU
TEXHUYECKHMHU YCJIOBUSMHU Ha TpaHC(HOPMATOPHl KOHKPETHBIX TPYIIT WK THIOB. Jlomyckaercs: He
MPOBOANWTH TPOBEPKY TMOTEPh UM HANPSDKEHUS KOPOTKOTO 3aMBIKaHHUS MEXKAY YacTSIMH
pacuieruieHHOM 0OMOTKH;

UcHbITaHWe 0aka TpaHchopMmaTopa Ha FepMETHYHOCTh - Ui MAcisHBIX TpaHC(HOpPMATOpPOB,
TpaHC(HOPMATOPOB, 3ATOTHEHHBIX HETOPIOYHM JKHIKUM JHAJIEKTPHUKOM, M CYXHX TePMETHYHBIX
TpaHchopmaTopoB. TpeOoBaHMs K UCHBITAaHWIO Oaka Ha TEPMETUYHOCTb JIOJKHBI OBIThH
YCTaHOBJIEHBl CTaHIApPTaMU WM TEXHUYECKHUMH YCIOBHSMH Ha TpaHC(OpPMATOPbl KOHKPETHBIX
TUIIOB U TPYI;

ucneitanue ycrpoiictB PITH B cOope ¢ TpanchopmaTopom; pu 3TOM IPOBOIAT:

IIPOBEPKY IOCJIEOBATEIBHOCTH JEHCTBUS KOHTAaKTOB, €CJIM OHAa HE IMPOBEpsUlach J0
ycTaHoBkH ycTpoiictBa PITH Ha Tpancdopmatop;

MPOBEPKY MPABHILHOCTH COYWICHEHUSI MOHTUPYEMBIX Ha TpaHCHOpMATOpE COCTABHBIX YacTen
ycrporctsa PITH;

U3MEpEeHUe KPYyTSIIEro MOMEHTa Ha Baly HIpPUBOJA C NPOBEPKOl pabOThl MEXaHUYECKOi
OJIOKMPOBKH PYYHOTO YIIPABIICHHS;

IPOBEPKY MPaBUIBHOCTH pabOTHI OJOKUPOBKH JIEKTPOIBUTATENsl IPUBOJIA;

npoBepky ycrpoictBa PITH mon nanpsbkenuem mytem 4 - 5-KpaTHOH HPOTOHKH IO BCEMY
JUana3oHy peryJupoBaHusl.

OILHOBpeMeHHO C MpUEMOCHATOYHBIMH HUCHIBITAHUAMU H3TOTOBUTCIIb MMPOBOAUT CICAYIOIINC
HU3MEPCHUA JIA CPABHCHUA UX PE3YJIBTATOB € PE3yJIbTaTaMU H3MepeHHfI B OKCILTyaTallkuu:

OTIpeIeICHNE CONPOTUBIICHUS OOMOTOK TIOCTOSSHHOMY TOKY - JUIS BCEX TPaHC(HOPMATOPOB;
OTIpeieIeHNe TUAIEKTPUYECKHX TapaMeTPOB U3O0JISALIH;
OIIPEIEIEHUE COIPOTUBIICHUS U30JIALUH;

OIpe/ieIeHe TaHIeHca yria AMAJIEKTPUYECKUX MOTeph U €MKOCTH - JUIs TPaHC(OPMATOpPOB
kjacca HampspkeHus 35 kB momuocthio 10 MB x A u Gonee u /g Bcex TpaHcpoOpMaTOpoB
kyaccoB HamnpsikeHus 110 kB u Beiie;

OTIpe/ICNICHUE TOTEPh XOJOCTOTO XOJa MPH MajoM HAaNpsOKEHUW - IS TpaHchopmaTtopos
moraHocTeio 10 MB x A u Gortee.

6.3. IlpueMOYHbIM HCIBITAHUSAM IOJBEPralOT OIBITHbIE O0pa3lbl, ONBITHBIE MApPTUU WU
TpaHc(hopMaTOpbl E€JMHUYHOIO MPOU3BOACTBA HAa COOTBETCTBUE TPEOOBAHUAM HACTOSLIETO
CTaHJAapTa W CTaHAapTa WIM TEXHWYECKHX YCIOBUH Ha TpaHCHOPMATOPHl KOHKPETHBIX TPYMIl U
THIIOB.

[IporpaMma npueMoOYHBIX UCIIBITAHUN TOJKHA COACPIKATH:

UCTIBITAHUS, TIPOBEPKU U U3MEPEHHUSI 1O 1. 6.2; IpU STOM JTOTIOTHUTEIBHO CIeAyeT IPOBOIUTH
U3MCPCHUEC TIOTCPb W HANPSKCHUSA KOPOTKOro 3aMBIKAHUS Ha KpaﬁHHX OTBCTBJICHUAX
tpancpopmatopoB PIIH, a Takke wu3MepeHHE HAMNpsSHKEHUsT KOPOTKOTO 3aMBIKAHUS YacTel
pacuieruieHHOM 0OMOTKH;



UCTIBITAHNE JJICKTPUYECKON MPOYHOCTH M3OJISAIUU B 00BbEME MPUEMOYHBIX HCIBITAHUH - IO
I'OCT 1516.1 u T'OCT 20690 nns tpanchopmaTopoB KiaccoB HampspkeHus g0 750 kB
BKITFOYHMTEIBHO.

Hns tpanchopmaTopoB kiacca HampspkeHus 1150 kB oObem uchbITaHUN JTOJDKEH OBITH
YCTaHOBJICH B TEXHHUECKUX YCIOBHSIX Ha 3TU TPaHC(HOPMATOPHI:

HCIIBITAHUEC HAa HAI'PCB,

UCIIBITAHWE HAa CTOMKOCTh HMPU KOPOTKOM 3aMBIKAHUM M CTOMKOCTh K yIApHBIM TOJYKaM
Harpy3kH (IocjeHee TOJNBKO JJs TpaHC(hOpMaTOpOB COOCTBEHHBIX HYXK AJIEKTPOCTAHINN) - IS
TpaHc(hopMaTopoB Tpex(ha3HbIX HOMUHAIBHONH MOIIHOCTHIO 710 630 MB X A BKIIOUHTENBHO;

UCIIBITaHUSI OaKka Ha MEXaHUYECKYIO MPOYHOCT:

Py BHYTPEHHEM W30BITOYHOM JaBJIEHUM - IS TPaHC(HOPMATOPOB C HETOPIOYUM KUAKUM
IMRJICKTPUKOM, MACIISTHBIX U CyXHX T€PMETHYHBIX TpaHCc(HopMaTopos.,

IpU BaKyyMe - Ui TPAaHC(OPMATOPOB C HETOPIOYHMM JKUJIKAM THIIEKTPUKOM U MaCISHBIX
TpanchopmaTopoB MomHOCTEIO 1 MB x A 1 Gornee,

Ha TpaHCHopTepe - i TpaHC()OpPMATOpPOB, TPAHCIOPTHUPYEMBIX Ha TpPaHCHOPTEpe
COUWIEHEHHOT'0 THIIA;

UCTIBITAaHUE aKTHBHOW YacTH Ha MEXaHWYECKYI0 MPOYHOCTh MPH MOJbEME aKTUBHOM YacTH W
IIpU 3apeccoBKe 0OMOTOK - AJisl TpaHchopmaTtopoB MolrHocThi0 100 MB x A u 6ornee;

aKyCTHYECKHE UCTIBITaHUA - Ui TpaHchopmaTopoB MorHocThI0 100 kB x A u Ooee;

U3MEPEHUE  COMPOTUBIICHUS  HYJIEBOM  IOCIEAOBATENBHOCTH - JJISI  Tpexda3zHbIX
JIBYXOOMOTOYHBIX TpaHC(HOPMATOPOB 0€3 OOKOBBIX SPM, UMEIOLIUX CXEMY COEIMHEHHUS O0OMOTOK

Vul A B ocransmex ClIy4asiX TaKue U3MEpeHHsI MPOBOJIAT MO 3aKa3y MOTPEeOUTENs 0 METO/IUKE,
COTJIACOBAHHOM C IMOTpeOUTEIEM;

B3BEILLIMBAHUE - JUI TPAHC(POPMATOPOB MOIHOCTHIO 10 1,6 MB X A BKIIIOUHTENBHO;
U3MEPEHUE FTaApMOHUYECKOIO COCTaBa TOKAa XOJIOCTOr0 X0/a;
IPOBEpPKa MPEBBIILICHUH TeMIepaTypbl KOHTAKTOB ChbEMHBIX BBOJIOB.

[Ipumeuanus. 1. [lpu coryiacum OCHOBHOTO MOTPEOUTENSI JOIMYCKAeTCd HE IPOBOAMTH
UCIIBITaHUS HA CTOMKOCTB IIPU KOPOTKOM 3aMBbIKaHUU.

2. HcnpiTaHuio Ha CTOHKOCTH Ipu KOPOTKOM 3aMbIKaHHWM IOJIC)KUT HCIIOJHCHUC
Tpancpopmartopa ¢ TeM HampsbkeHueM HH umm CH, koTOopoMy COOTBETCTBYIOT HaMMEHBIIHE
3armachbl CTOMKOCTH TpaHcpopmaTopa pu KOPOTKOM 3aMbIKaHUHU (B pacyeTe).

6.2.3, 6.3. (M3menennas penakius, M3m. N 1, 4).
6.4. HeoO0X0muMoCTh ¥ 00EM TUTIOBBIX HCIIBITAHUIN ONPEIEIIsET U3TOTOBUTEIb.

6.5. Ileproguueckuie UCIBITaHUS CIETYET MIPOBOAUTH B 00BEME MPUEMOYHBIX HCIBITAHUM He
peske 0JIHOTO pa3a B 5 JeT A TpaHcpopmaTopoB MoIIHOCThIO MeHee 10 MB x A, ogHoro pasa B 8
et - st TpancdopmaropoB momHocThi0 A0 100 MB x A u omHoro paza B 10 smer - mus



TpancpopmaTopoB MomHOcThI0 100 MB x A u OGonee. JIOMOMHUTENBHO MPOBOAST KOHTPOJb
OoKa3aTelied HaJle)KHOCTH.

HcnpiTanust U30JI1UH TPOBOAST B 00beMe nepuoandeckux ucnbitanuii mo 'OCT 1516.1.

Ecnu 3a mepuon, NpomeAmnii mocie MpoBeICHUS MPUEMOYHBIX, KBATU(PHUKAIIMOHHBIX WIIH
NPEbIAYIIMX EPUOANYECKUX UCIIBITAHUH, OB MIPOBEACHBI THUIIOBBIE MCIIBITAHUS MO OTJCIBHBIM
BUJAM WCIBITAHUH, TO OSTH HCHBITAHUA JOJDKHBI OBITh 3aCUMTAHBl KaK IEPHOIMYECKHE.
JlomyckaeTcst He IIPOBOAUTH MEPUOAUYECKUE UCIBITAHNUS HA HArpeB, HA CTOMKOCTH IIPU KOPOTKOM
3aMBIKAaHUH M CTOMKOCTh K yNApHBIM TOJYKaM Harpy3Kkd, HA MEXaHHYECKyIO MPOYHOCTH Oaka Ha
TPaHCIIOPTEpPE U aKTUBHOM YaCTH, a TAKXKE UCIBITAHUS AKyCTUYECKUE U Ha B3BEIIMBaHUE.

HCHpOBGI{CHI/Ie HCIBITAaHUN Ha CTOMKOCTH Ipru KOPOTKOM 3aMbIKaHUH OOJIKHO OBITH
corjiaCoBaHo ¢ OCHOBHBIM HOTpe6I/ITCHeM.

(U3menennas penakmus, M3m. N 1, 4).

6.6. Ecniu mpu ucnbITaHusAX XOTS Obl OJUH M3 MapaMeTpoB TpaHcopmaropa He Oyner
COOTBETCTBOBATh TPEOOBAHUSAM HACTOSIErO CTaHAapTa, CTaHAApTa WIM TEXHUYECKUX YCJIOBHH Ha
TpaHc(hopMaTOpbl KOHKPETHBIX TPYIII WIM TUIIOB, TO MOCJE YCTPaHEHHs IPUYUHBI BOSHUKHOBEHHUS
Ne(eKTOB MOBTOPHBIE UCTIBITAHUSI IPOBOJAT IO MyHKTaM HECOOTBETCTBUS.

Ecmu ans ycrpaHeHus: npuduH Je(EKTOB WM ISl OLIGHKUA PE3yJbTaTOB HCIBITAHUN Ha
CTOMKOCTh TpPU KOPOTKOM 3aMbIKaHWU TPOU3BOAMJIACH pa300pKa MAarHUTHOM CHUCTEMBI, TO
JOTMYCKAIOTCSl TIPEICIIbHBIC OTKJIOHCHUsSI OT HOPMHUPOBAHHBIX 3HAUCHHH MOTEPh U TOKA XOJOCTOTO
xona +25% u +60% coOTBETCTBEHHO.

J1st ucnpITaHU HA CTOMKOCTD MPU KOPOTKOM 3aMBIKaHHUH B CIIy4ae BBISIBJICHUS MOBPEXKICHUM
OJTHOTO W3 DJIEMEHTOB TpaHC(POpMAaTopa JOMYCKAETCS HE MOBTOPATH WCHBITAHUSA, €CIU TPUYHHA
MOBPEXKACHUIN YCTpaHSAETCSd BBEACHUEM JOMOIHUTENIBbHBIX MEpP, MPOBEPEHHBIX HA MOMAECIAX WU
APYTUX UCTIBITAHHBIX TpaHc(opmaTopax.

(M3menennas penaxuus, M3m. N 4).

6.7. I[OHYCKaCTCﬂ MMPOBOAWTDL PA3JIMYHBIC BUJAbI IIPUCMOYHBIX, TUIIOBBIX W MEPHUOANYCCKUX
HUCIBITAaHUN Ha Pa3HbIX TpaHC(I)OpMaTOan JaHHOI'O THUIIa OJHOI'0 3aBOAA-U3IrOTOBUTCIIA.

TpanchopmaTopsl, UMEIONIUE OTIMYUS B 0003HAYCHUN THIIA, HO OJIMHAKOBYIO KOHCTPYKITHIO
IIPUMEHUTEIBHO K KOHKPETHOMY BHJAY HCHBITAHUM, pPACCMATpUBAIOT JJI 3TOTO BHJA UCIBITAHUU
KakK OJIMH THII.

(M3menennas pemaxius, M3m. N 1, 4).

6.8. HpOTOKOJ’II)I MPUEMOYHBIX, MCPHOINYCCKUX HUCIIBITAaHUN U JAaHHBIC OIIbITa KOPOTKOI'O
3aMBbIKaHH: 110 (1)338.M (HaHpH)KeHI/IH, TOKI/I) IpEABABIAIOT HOTpe6I/ITeJHO 10 €ro Tpe6OBaHI/IIO.

(U3menennas penakius, M3m. N 4).

6.9. JlonyckaeTrcsi He MPOBOAUTH IPUEMOYHBIE UCTIBITAHUS TpaHchopMaTopa 100 OTAEIbHbIE
BUJBI ATUX HCIIBITAHUI HAa OCHOBE CpaBHEHHs C TpaHC(HOPMATOPOM aHAJIOTHYHOW KOHCTPYKIIMU
(MIpOTOTUIIOM), M3TOTOBJIEHHBIM Ha TOM JK€ MPEANPHUATHH U YCHEIIHO BbIIEPKaBIIUM
COOTBETCTBYIOIIIME UCTIBITAHUS, €CIIU COOJIIO/IEHBI YCIOBHUS, IEPEUNCIICHHBIE HUXKE.

HcneiTanus He IMPOBOJAT:



HAa HarpeB - €CIM paccMaTpuBaeMblii TpaHchopMmaTop U MPOTOTHI HMEIOT MOIIHOCTHU
paBHOIICHHBIC WM MEHee (HO He Ooyiee yeM BIBOC), aHAJIOTHYHBIC KOHCTPYKIMH OOMOTOK H
MarHUTHON CHCTEMBI, BHUJl OXJIXKICHHS, KOHCTPYKIHIO OXJIAXIAIOUIEH CHCTEMBbI, a TPEBHIIICHUS
TeMIIepaTypbl paccCMaTpUBAEMOro TpaHchopmaTopa ¢ y4eTOM pe3yJIbTaTOB UCTIHITAHUN HAa HArpeB
MPOTOTHUIIA ¥ COTIOCTABUTENILHOTO TEIJIOBOTO pacyeTa COOTBETCTBYIOT HOpMaM, MPUBEACHHBIM B TI.
3.2.1;

Ha CTOMKOCTH MPU KOPOTKOM 3aMBIKaHUH - €CJIM MPOTOTUI UMEET 0oJiee BHICOKHE pacueTHBIC
MCXaHUYCCKHUE YCUIIUA, HAIPY3KKU U OCCBBIC CHUJIBI HA OIMOPbBI U MCHBIIHMEC 3alacChbl IMPOYHOCTU IIPHU
OJIMHAKOBBIX C JaHHBIM TPaHCHOPMATOPOM KOHCTPYKIHAX OOMOTOK, OMOPHOM HW3OJISIIIHH,
MPpECCYOIUX 2JICMCHTAX U APYTIUX CYIICCTBCHHBIX IMPU3HAKAX. MOIIIHOCTI) IMpoOTOTUIIA HEC NOJ’KHA
MpeBBIIaTh  MOUIHOCTh  paccMaTpuBaeMoro TpaHcdopmatopa ©Oonee uem Basoe. [Jlns
TparnchopmMaTopoB MOIMHOCTRI0O 1| MB X A u 06oiee COMOCTaBUTEIBHBIN pacdeT JOJDKEH ObITh
BBITIOTHEH MO0 METOJMKE, COTJIacOBaHHOW ¢ moTpedurtenem. [Ipy HEBBIMOTHEHUH pPaCUYETHBIX
COOTHONIEHUNM HCHBITAaHUA Ha CTOUKOCTH npu KOPOTKOM 3aMbIKaHHUU 065[33,T€JH)HBI, 3a
UCKITIOYEHHEM CiIydYasi, KOrjla eIMHCTBEHHBIM BUIOM BO3ACHCTBHIA, IO KOTOPOMY HE BBIITOIHEHBI
TpeOyeMbIe pacueTHBIC COOTHOIICHHSI 10 Kod(pHImeHTaM 3amnaca, SBISIOTCS PaJuaIbHBIC CHITBI BO
BHYTPEHHUX OOMOTKax. B 5ToM cnyuyae nomyckaeTcs 3aMEHSTh HUCIBITaHUs TpaHchopmaropa
UCTIIBITAHUEM TIOJTHOPA3MEPHBIX MOJIeNIel 0OMOTOK:

Ha MEXaHWYECKYIO0 MPOYHOCTh Oaka MpU BaKyyMe W BHYTPCHHEM HM30BITOUHOM JaBIICHUH -
ecnu 0ak paccMaTpUBaeMoro TpaHcopmaropa MO CPAaBHEHHIO C 0OaKOM MPOTOTHIIA MMEET IS
OJIMHAKOBBIX OaKOB paBHbIC, a Ul pa3HbIX OakoB OoJiee HU3KHE PACUCTHBIC MEXaHUYCCKHE
HaNPSOKCHUS TPY aHAJIOTHYHON KOHCTPYKIUH 0aKa;

Ha MEXaHWYECKYIO0 MPOYHOCTh Oaka Ha TPAHCIOPTEpE M AKTUBHOM YacTH NpPU MOABEME H
3alpeccoBKE OOMOTOK - €CIIM paccMaTpuBaeMBbIil TpaHC(HOpMATOp IO CPaBHEHHIO C OakoM u
aKTHBHOW YaCThIO MPOTOTHUIIA UMEET ISl OJMHAKOBBIX OaKOB M aKTHBHBIX YacTed paBHBIC, a JUIA
Pa3HLBIX - 0oJjiee HU3KHE PACUCTHBIC MCXAHUYCCKHUE HANPSKCHUSA IIPU aHAJIOTUYHOM KOHCTPYKIHHN
0aka ¥ aKTHBHOM 9aCTH COOTBETCTBEHHO;

AaKyCTHYECKHE HCHBITAaHUS - €CJIM paccMaTpuUBaeMbIil TpaHchopMmaTop U MPOTOTHI HUMEIOT
UJCHTUYHBIE MarHUTHBIE CUCTEMBI M CUCTEMBI OXJIAKICHMSI, @ HOMUHAJIbHAS YacTOTa M UHIyKLUS B
MarHUTHOM CHCTEME paccMaTpUBAaEMOro TpaHCPOpPMATOpa HE BHIIIE, YEM y NMPOTOTHUIIA,

INEKTPUYECKON MPOYHOCTH U30JISLMHU B ciyvasx, npexycmorpeHHbix 'OCT 1516.1.
(U3menennas pegaxuus, Usm. N 1, 4).

6.10. HeoOxomumocTs ¥ 00beM KBATM(PHUKAIMOHHBIX HCHBITAHUN YCTAaHABIMBAIOT B
CTaHAapTaxX WIM TEXHUYECKHUX YCIOBUSIX Ha TPaHCHOPMATOPHI KOHKPETHBIX TPYII U THIIOB.

(BBenen nmonomuuTensHo, M3m. N 4).
7. METOIbI KOHTPOJISA

7.1. Hapy>xHblit ocMOTp TpaHc(hopMaTopa NPOBOJAT BU3YaJIbHO.

Pasmepsl TpaHchopmaTropa MpOBEPSIOT B TPOIECCE €ro M3rOTOBICHHS C IOMOUIBIO
U3MEPUTEITBHOTO MHCTPYMEHTa, 00ECIEeYHBAIONIET0 TOYHOCTh M3MEPEHHH B IpeJesiax JIOMyCKOB,
YKa3aHHBIX HA paOd0YMX YepTeKax.

7.2. MeTroauka MCIBITAaHUM U MPOBEPOK TPaHCHOPMATOPOB JOJKHA COOTBETCTBOBATH TalIl.
23.



VicnelTaHMe (IpoBepKa) MeTonuka
1. IlpoBepka koodOOMUIMEHTA TpaHCchoOpPMaLIVM TOCT 3484.1
2. llpoBepka IPyIIL COEOMHEHMUS OOMOTOK To xe
3. VIBMepeHMEe CONPOTUBJIIEHUS OOMOTOK "
IIOCTOSSHHOMY TOKY
4. I[lpoBepka NOTEPb M HANPIXEHMSA KOPOTKOI'O "
3aMBIKAHMSA (OIBIT KOPOTKOIT'O BaMBIKAHMSA)
5. IIpoBepka HOTEPbL M TOKa XOJOCTOI'O XOoIa "
(OMBIT XOJIOCTOTO XOIa)
6. l3MepeHMe CONPOTUBIIEHMSA HYJIEBOU "
[I0CJIeNOBaTEJIbLHOCTHU
7. VB3MepeHMEe TapMOHMUECKOT'O COCTaBa TOKa TOCT 3484.1
XOJIOCTOT'O XOIa
8. JchoelTaHMS Ha HaTpPEeB TOCT 3484.2
9. OnpenejieHre IMBJIEKTPUUECKMX 1apaMeTpOB TOCT 3484.3
MBOJIALUN
10. McneTaHme OakKOB Ha MEXaHUUECKY T'OCT 3484.4
IIPOYHOCTb
11. Vcneraumus OakKoOB Ha T'e€PMEeTUUHOCTDH TOCT 3484.5
12. lcnelTaHus 3JIEKTPUYECKOM MNPOYHOCTU TOCT 22756 u
MBOJISLUN T'OCT 21023
13. VchoelTaHMS Ha CTOMKOCTB IPU KOPOTKOM TOCT 20243
3aMBIKAHMM M CTOMKOCTBH K YyIapHBM TOJIUKaM
HaTrpy3KM ([IocjiegHee TOJIBKO IJis TpaHcdopMa-—
TOPOB COOCTBEHHBIX HYXI D3JIEKTPOCTaHLUM)
14. AKyCTHUUECKME MCIBETaHMS TOCT 12.2.024
15. KOHTPOJIE MapKUPOBKM TOCT 18620

16. VcnelTaHusa TpaHCOOPMaTOPHOI'O MacJja

17. IlpoBepKa IPEeBHUEHUY TeMIepaTypbl
KOHTAKTOB CBEMHEIX BBOIOB

18. McnelTaHMe aKTUBHOM YaCTM Ha
MEXAHMUYECKYI IIPOYHOCTH

19. VcnelTaHue (IIPOBEpPKAa) Ha IOXAPHY
ONAaCHOCTH

20. OnpenejsyieHre MacCCH (B3BellMBaHMEM)

[lo cTa”HmapTaM u
TEeXHUUECKUM YCJIOBMAM
Ha TpaHc®opMaTOpPHEE
Maciyia ¥ o MEeTOIUKE

M3TOTO
IIo me
M3T0TO
To xe

IIo me

COOTBETCTBYyWIEN

T'OCT 1
o me
M3TOTO

BUTEIIA
TOOUKE
BUTEIIA

TOOVKE,

2.1.004
TOOUKE
BUTEJIA

Tabmmuia 23

[Ipumeuanus. 1. Ilpu ucnbITaHUSIX TPEXOOMOTOUHOTO TpaHC(OpMaTOpa Ha CTOWKOCTH MPHU
KOPOTKOM 3aMbIKaHHUU OOMYCKACTCA 3aMCHATH TpCXO6MOTO‘{HBII>'I PCKUM OIIBITOM, B KOTOpPOM
CpeIHsIsl MO0 PACHOJIOKEHUI0 0OMOTKa 00TEKAaeTCss HOPMHUPOBAHHBIM TOKOM KOPOTKOT'O 3aMbIKaHUS

1o 1. 3.3, a ABE Apyrue 3aMKHYThl HAKOPOTKO.

2. MeTtoauka npoBeAeHUsI UCTIBITAHUN HAa CTOMKOCTh K YJApPHBIM TOJIYKAM HArpy3Ku JOJDKHA

OBITH COTJIACOBAHA C OCHOBHBIM MOTPEOUTEIIEM.

(U3menennas penakmus, M3m. N 1, 3, 4).

7.3. HcnblTanue Ha CTOMKOCTh MpPH KOPOTKOM 3aMBIKAHMM M TOJYKAX HArpy3Ku
TpaHc(hOpMaTOPOB COOCTBEHHBIX HYXKJ D3JCKTPOCTAHIMHA CcJelyeT MPOBOAUTh IO METOJUKE,

COTJIACOBAHHOM C MOTPEOUTEIIEM.



7.4. 3HaueHMs MoKazaTesel HaIeHOCTH TpaHC(HOPMATOPOB ONPEAETAIOT PACYETOM C YUETOM
JAHHBIX SKCIUTyaTallly 0 METOJIMKE U3TOTOBUTESL.

7.5. Maccy TpaHcopMaTOpOB U UX COCTaBHBIX YacTed OMpENeNsioT pacyeToM, a Maccy
TpaHcHOpMaTOPOB MOIIHOCTHIO 0 1,6 MB X A BKITIOY. - pacuyeTOM U B3BCIINBAHHUECM.

(M3menennas penaxuus, M3m. N 4).

8. MAPKHNPOBKA, VITAKOBKA, TPAHCIIOPTUPOBAHUE U XPAHEHUE

8.1. MapkupoBka

8.1.1. MapkupoBka 32)KUMOB (BBOJOB) IS BHEIIHETO MPHCOSAWHCHHUS JIOJDKHA OBITh
HaHECEeHa CIOCOOOM, OOCCIIEUMBAIOIINM €€ JIOJITOBEYHOCTh W CTOWKOCTh K aTMOC(HEPHBIM
BO3JICUCTBUSIM.

MapkupoBKa 3aKUMOB (BBOJOB) - B COOTBETCTBUU ¢ Tab. 3 - 10.

[To 3aka3zy moTpeOuTenss 3akUMbl (BBOJBI) CIEAYEeT MApKHUPOBAaTb B COOTBETCTBHH CO
CHelHalbHBIMU TpeOOBaHUSAMU, PUBEAeHHBIMU B [Iprnokenun 5.

(U3menennas penakius, M3m. N 3, 4).

8.1.2. Kaxnplit TpanchopMaTop AOIKEH ObITh CHAOXKEH MPUKPEIJICHHOM Ha BUAHOM MeECTe
TaOJIMYIKON, HAa KOTOPOi yKa3bIBAIOT CIEAYIOIINE JaHHBIE!

TOBAPHBIN 3HAK MPEATPHUATUA-U3TOTOBUTEIIS;

HauMEHOBaHUE u3enus (Tpanchopmarop, aBrorpanchopMaTop);
3aBOJICKOM HOMED;

YCIIOBHOE 0003HAYCHUE THIIA;

0003HaueHHEe CTaHapTa WK TEXHUYECKUX YCIOBUI Ha TpaHC(HOpMATOPbl KOHKPETHBIX TPy
Y THIIOB;

AaTy  HU3rOoTOBJICHUA B  COOTBETCTBUU C Tpe6OBaHI/I${MI/I HOpMaTHBHO—TCXHquCKOﬁ
AOKYMCHTAIlUU,;

yCIOBHOE 0003HAYEHUE CXEMBI M I'PYIIIbI COETUHEHNsT OOMOTOK;
HOMHUHAJIBHYIO 4aCTOTY B Teplax;
HOMUHAJIBHBIN pEXHM (B TOM CiIy4ae, €ClId peKUM OTIMYAETCs OT MPOJIOJIKUTENBHOTO);

HOMUHAJIbHYIO MOHIHOCTHL B KHJIOBOJIbTaMIICpax (YKaSI)IBaIOT TAaKXX€ MOIIHOCTH OCHOBHBIX
OOMOTOK TpPeXOOMOTOUYHBIX TpaHC(HOPMATOPOB M MoOIHOCTE 00MOTKM HH TpexoOMoTo4HBIX
aBTOTPAHC(POPMATOPOB);

HOMUHAJIbHBIC HAIIPSKCHUA TpaHC(bopMaTopa Ha OCHOBHOM OTBCTBJIICHHHM B BOJIbTaX HIIHU
KHWJIOBOJIbTAX,

HOMHHAJIbHBIE TOKH OOMOTOK Ha OCHOBHOM OTBETBJICHHUU B aMIIepax;



HANpsHKCHUE KOPOTKOTO 3aMbIKaHMsT Ha OCHOBHOM OTBETBJIGHHH B MPOIEHTaX (IS
TPEXOOMOTOUYHBIX TPAHCHOPMATOPOB YKA3BIBAIOT HANPSDKEHUE KOPOTKOTO 3aMBIKAHUS BCEX Map
00MOTOK);

YPOBEHb HM30JIAIIMH OOMOTKH M €€ HEeUTpaiH Juisi 0OMOTOK KiaccoB HampspkeHus 110 kB u
BbIIIIE (YKA3bIBAIOT MCHBITATEIbHBIC HATPSHKEHUS! MTPOMBIIIJICHHONW YacTOTHI U MOJIHOTO TPO30BOTO
HMITYJIbCa U1 BHYTPEHHEH U30JISIUN);

KJIACC HarpeBOCTOMKOCTH U3OJISIIIUU - TOJBKO JIJISl CYXHX TPaHC(HOPMATOPOB;
MOJIHYIO Maccy TpaHC(OpPMaTOPOB B KIJIOTPaMMax MM TOHHAX;
Maccy Macja B KHJIOTpaMMaXx WM TOHHAX;

MacCy aKTHBHOHW YacTH B KMJIOTPAaMMax HJIM TOHHAX - JJIT TPaHC(HOPMATOPOB MOIIHOCTHIO 1
MB x A u 6onee;

TPAHCIIOPTHYIO MacCy, €CiIM OHa yKa3aHa B CTaHJIApTax WIM TEXHUYECKHX YCIOBUSAX Ha
TpaHc(hopMaTOpbl KOHKPETHBIX TUIIOB U IPYTIIL;

Maccy CheMHOH 4acTu 0aka B TPAaHCIIOPTHOM COCTOSIHHH - JIJIsl TPAHC(HOPMATOPOB C HIDKHUM
pa3beMoM.

[Mpumeuanus. 1. [{ns ogHodasznoro tpanchopmaropa, MpeIHa3HAYSHHOTO ISl COSTUHEHUS B
Tpex(dazHyIo rpyIiy, HOMUHAIbHBIE HAMPSHKEHUST 00OMOTOK, COEAMHIEMBIX B 3B€3/1y, 0003HAYAIOT B
BHUJIC ApOOH, UYHUCITUTEIEM KOTOPOM SIBISETCS JIMHEHMHOE HampspDKeHue TpexdaszHoil rpynmsl, a

3HaMCHAaTCJICM \/g .

2. lns TpaHchopmMaTopoB MOIIHOCTEIO | MB X A 1 Oonee yka3bIBalOT 3HaU€HUE HAIPSKEHUS
KOPOTKOI'O 3aMbIKaHUs, U3MEPEHHOE MPU MPUEMOCAATOYHBIX UCIIBITaHUAX. /st TpancpopmaTopos
MOIIHOCThIO MeHee 1| MB X A pomyckaeTrcs yka3blBaThb 3HAUEHHE HANPSIKEHUS KOPOTKOIO
3aMbIKaHUs, U3MEPEHHOE IPU NPUEMOYHBIX UCIIBITAHUSX.

(U3menennas penakmus, M3m. N 1, 3, 4).

8.1.3. Kpome 00o3HaueHuss Ha TabInyKe, 3aBOJCKONW HOMEp TpaHc(opmaropa J0JKEH ObITh
4eTKO 0003HAYEH PAOM C TaOJIMYKOM, Ha KPBILIKE UM Bepxe Oaka okoyio BBoAa (a3bl A 0OMOTKH
BH u Ha neBoM KOHIIe BEpXHEH MOJIKH spMOBOI 6anku octoBa co ctoponsl HH.

B tpanchopmartopax mommuocteio 630 kB X A W MeHee Jomyckaercss He 0003HaYaTh
3aBOJICKO HOMEp Ha 0ake M Ha KpBIIKE IPH B3aUMO3aMEHSEMOCTH OaKOB M KpBIIIEK
TpaHC(OPMATOPOB OJHOTO THIIA.

(M3menennas pegaxius, M3m. N 1).

8.1.4. Jlna tpancdopmatopo IIBB u PIIH mnepBoMy TmOJMOKEHHIO TPUBOAA JOKHO
COOTBETCTBOBATh HAaMOOJIbIIIEE 3HAUCHNE HOMUHAIBHOTO HAMPSKEHUSI OTBETBICHUS <*>.

<*> JIng HOBBIX pa3pabOTOK TpaHC(HOPMATOPOB.

8.1.5. MapkupoBka MecTa 3a3eMJICHHs JOJDKHA OBITh BBIIIOJHEHA 10 OJHOMY M3 METOA0B
I'OCT 21130.



8.1.6. TpancnoptHasa MapkupoBka - 1o ['OCT 14192 co cnenyromuMu JONOJIHEHUSIMHU.

OCHOBHbIE, JOMOJHUTENbHBIE ¥  WHOOPMAIMOHHBIE HAAMKHCH JJIS  YIaKOBaHHBIX
JIEMOHTUPOBAHHBIX M 3aMacHBIX YacTei JOJDKHBI ObITh HAaHECEHBl Ha Tape, a A JeTaled u
COOpPOYHBIX €UHUII, TPAHCTIOPTUPYEMBIX 0€3 yMaKOBKH, - HAa SPJIBIKKM WX JCTAd U COOPOUYHBIC
eINHULIBI;

BU/bl MaHUMYJSLUOHHBIX 3HAKOB, HAHOCHUMBIX Ha IPy30BbIE€ MECTa, MECTa UX HAHECEHUs
noskHbl cooTBeTcTBOBAaTh 'OCT 14192 1 TexHUYECKOH TOKYMEHTAalUU Ha TpaHchopMarTop.

8.1.7. Ha OGake TpaHcdopmaTopa IOJDKHBI OBITh HAHECCHBI MPEAYIPEIUTEIBHBIC HAITUCU
"TomkpaT" npu HaJTUYUHU MECT O] YCTAHOBKY JTOMKPATOB.

(U3menennas penakmus, M3m. N 1, 4).
8.1.8. (Mckmrouen, Uzm. N 3).

8.1.9. Ha Oakax TpancpopMaTopoB, Ha aKTUBHON YaCTH KOTOPBIX YCTAHOBJICH MAaKET
W30JISAIIUH, BOJIM3M MECTa YCTAHOBKH MaKeTa JIOJDKHA OBITh C/IejlaHa Hamuch "MakeTt u3ossun'.

8.1.10. B tpanchopmaTopax ¢ pacmieruieHHoi ooMoTkoii HH u ¢ pasHbIMH HOMUHAJIBHBIMU

HANPSUKCHUSIME  4acTell MapKUpOBKa BBOIOB ¢ | b1 , €I IO!mKHA OTHOCHTBCSA K OOJbIIEMY

HAIpPsOKEHMIO, a BBOJOB ¢, b , €2 - K MeHbILEMY.

8.1.11. Bce wnaamucu, ykazanusle B mnmn. 8.1.7, 8.1.9, n0OmWKHBI OBITH BBIMOIHEHBI
HECMBIBAIOIIENCA KPACKOM.

8.1.12. Ha nmeramsix u cOOpOYHBIX €IMHHUIAX, MOJUICKAIIUX TEMOHTAXy IMepel OTIPaBKOi
MOTPEeOUTEII0, JOJIKHA OBITh MPEAYCMOTPEHA MAPKUPOBKA JUIsl PABHUIIBHOTO MOHTAXKa.

(BBenen nmonomuuTensHo, M3m. N 4).
8.2. YakoBka

8.2.1. Macnsanble TpaHchOpMAaTOpbl, a TakXKe JAEMOHTHPOBAaHHBIE Ha  BpeMs
TPaHCIIOPTUPOBAHMSI KPYMHOrabapUTHBIE COCTABHBIE YacTH TPAHCHOPTHUPYIOT 0€3 YIaKOBKH.
CocrtaBHbIE YacTH, BHYTPEHHSS MOBEPXHOCTh KOTOPBIX MPHU IKCILTyaTallul TpaHc(hopMaTropa UMEET
KOHTaKT ¢ MacjioM, IpU TPAaHCIIOPTUPOBAHUM U XPAHEHUU JOJIKHBI OBITH 3allMIIEHBI OT ONAaAaHUS
B HUX BJIar'd U IIBLIN.

TpeboBaHusi K YHNAKOBKE M TPAaHCIOPTUPOBAHHIO TPaHC(OPMATOPOB, 3aMOJIHEHHBIX
CHHTETHYCCKUM JKHIKUM THAICKTPHUKOM, JOJDKHBI OBITh YKa3aHbl B TEXHUYECKHX YCIOBHUSIX HA 3TH
TpaHc(hOpMaTOPEI.

8.2.2. Cyxue TpaHc(hopMaTOpbl yIIaKOBBIBAIOT B JiepeBsHHbIe sAmuku no 'OCT 10198.
(U3menennas pegaxuus, M3m. N 1).

8.2.3. KoMmmiekTymle CheMHbIE COCTaBHbIE YacTU - BBOABI, NMPHOOPHI U T.H., @ TaKXKe
KpETeXHbIE JETaNN JODKHBI OBITh yIakoBaHBI B cooTBeTcTBUU C TpeboBanmsmu ['OCT 23216.
[TokymnHble KOMIUIEKTYIOIIME COCTAaBHBIE YAacTH, IMOCTYMAIOLIUMEe Ha HpeANpHUSTHE-U3rOTOBUTEINb
TpaHc(hOPMATOPOB, YIIAKOBBIBAIOT B COOTBETCTBUH CO CTAaHAAPTAMHU WIIM TEXHUUECKUMH YCIOBUSIMH
Ha 3T U3JENHUS.



8.2.4. Kareropusi ynakoBKH AEMOHTUPOBAaHHBIX Ha BPEMsI TPAaHCIIOPTHUPOBAHUS COCTaBHBIX U
3alacHbIX 4YacTei, 3a HUCKIIOYEHHEM YKa3aHHbIX B 1. 8.2.1, KOHCTPYKUMS M THUIl SIIIUKOB B
3aBUCHUMOCTH OT MEXaHMYECKMX M KIMMAaTHYECKHX BO3JEHCTBUI NPU TPAHCIOPTHUPOBAHUM MU
XpaHEHUU JI0JIKHBI 00€CTIeYBaTh UX COXPAHHOCThH BO BPEMS TPAHCIIOPTUPOBAHUS U XPAHEHHUS.

8.2.5. KoHcepBamuusi HEOKpalIEeHHBIX W HE HMEIONIMX 3aIIUTHBIX TOKPBITUH HapyKHBIX
MOBEPXHOCTEH TpaHchopmaTopa, moaBepraroIuxcs Koppo3uu u nopde, - mo [OCT 9.014.

8.2.6. BBompl Ha Hampsbkenue Oomee 35 kB, He gemoHTHpyemMble Ha Bpems
TPaHCIOPTUPOBAHMSI, JODKHBI OBITH 3alUIIEHbl OT MEXaHMYECKHUX IOBPEXKICHUI BO BpeMs
TPAHCIOPTUPOBAHUS.

8.2.7. B KOHCTPYKTOPCKON AOKYMEHTAI[MH Ha KaXKABIH THIT TpaHC(HOpMATOpa JOJKHBI OBITH
yKa3aHbl Macca KaXJIOro I'py30BOr0 MecTa (TpaHCIIOPTHOro OJioKa), UX rabapuTHbBIE pa3Mepsl, a
TaK)Xe CIIOCOOBI TPAHCIIOPTUPOBAHUS: B YIIAKOBKE, 0€3 YIaKOBKH.

(M3menennas pegaxuus, M3m. N 1).

8.2.8. DkclulyaTallMOHHas JOKYMEHTalusi Ha TpaHCc(OpMaTop M Ha €ro KOMIUIEKTYIOLIUE
U3/eNHs, TPAHCTIOPTUPYeMasi ¢ KOMIUIEKTOM TpaHc(hOopMaTopa, T0JDKHA OBbITh yITaKOBaHA HE HIKE
KVY-2 mo 'OCT 23216.

8.3. TpancnoptupoBaHue

8.3.1. TpeboBaHMs K TPAaHCIIOPTUPOBAHHUIO TPAHC(HOPMATOPOB yCTAHABIMBAIOT B CTaHIApTaX
WM TEXHUYECKUX YCIOBHAX HA TPAHC(HOPMATOPHI KOHKPETHBIX TPYIII M THIIOB.

8.3.2. VYcimoBus TpaHCHOPTUPOBAHUS  TpaHC(POPMATOPOB B  HYACTH  BO3JICUCTBHS
KJIMMaTH4ecKuX (paxkTopoB - no rpymnme ycnoBuil xpanenust 8§ 'OCT 15150, B yactu BozaeicTBus
MexaHnnueckux gaxropos - JI mo I'OCT 23216.

8.3.3. TpancnoptupoBaHue TpaHCHOPMATOPOB MPOU3BOAAT KEIE3HOAOPOXKHBIM WU
TPaHCIIOPTOM JIPYroro BHJa B COOTBETCTBUHU C IPAaBHJIAMU MEPEBO3KH I'py3a WM TEXHUYECKHUMHU
YCIOBUSAMH, JIEHCTBYIOLIMMHU Ha TPAHCIOPTE JAHHOTO BUJA.

8.3.4. baku TpaHC(hOPMATOPOB JOJDKHBI UMETh MPHUCIIOCOOICHHS ISl KPEIUICHHUS Ha BPEMS
TPAHCIIOPTHPOBAHUSI.

B cnyuae nmpuMeHeHUs pacTsSKEK OHU HE JIOJDKHBI KacaTbCs M MOBPEXKIATh BBICTYHAIOIIHME
YacTU: paJuaTophl, 3alIOPHYIO apMaTypy | T.J.

8.3.5. Jlns TpaHCHOPTHPOBAHUS JIOMYCKAeTCAd JIEMOHTAaXX OTAEIbHBIX COCTAaBHBIX YacTeil
Tpa"copmatopa.

8.3.6. Macnsnble TpaHcHOPMATOPHl TPAHCHOPTUPYIOT BBICYHICHHBIMH U 3aIOJHEHHBIMHU
MmacyioMm. [lo coryiacoBaHuio MeXay MOTpPEeOMTEIeM M H3TOTOBUTEIIEM WM B Clydae, KOTJa 3TO
yKa3aHO B CTaHJapTaxX WM TEXHUYCCKUX YCIOBHUAX HA OTICIBHBIC TPYNIbl WU  THIIBI
TpaHc(hOpMaATOPOB, JOMYCKAETCS BMECTO Macia 3aloiHATh TPAHCPOPMATOPHI CYXHM HHEPTHBIM
ra30M MU BO3yXOM.

[Tpu TpaHcmopTHpOBaHUU TpaHCHOPMATOPOB C MACIOM B KOHCTPYKTOPCKOH JOKyMEHTAIlUH
YKa3bIBalOT ypOBEHb Macila, HO HE HMKE YPOBHS MPECCYIOMIMX KOJIEL, 10 KOTOPOIO 3arOJIHSIOT
TpaHc(hopMaToOp Ha BpeMs TPAaHCIIOPTUPOBAHMUS.

8.3.7. Macnsable TpaHc(hOpMAaTOphI, TPAHCIIOPTHPYEMBIE 0e3 Macia, ¢ OaKoM, 3aIOJTHCHHBIM



CYXHMM BO3/IyXOM HJIM MHEPTHBIM ra30M, JOJDKHBI ObITh YIUIOTHEHBI U HCIIBITaHbl HA T€PMETUYHOCTh
130BITOYHBIM JaBJIEHUEM, paBHbIM 25 - 50 kl]a.

(M3menennas pemaxius, M3m. N 1, 4).
8.4. XpaHneHue

8.4.1. TpeboBaHMs K XpaHEHUIO TPAHCPOPMATOPOB JTOJKHBI YCTAaHABIMBATHCSA B CTaHIapTax
WM TEXHUYECKHUX YCIOBHUSAX HAa TpaHCPOPMATOPbl KOHKPETHBIX TPYII UM THUIIOB B COOTBETCTBUH C

I'OCT 23216.
9. VKA3ZAHUA 11O SKCIUIYATALIMN

9.1. Dkcrutyatauuio TpaHc(opMaTOpOB MPOU3BOISAT B COOTBETCTBMM C HHCTPYKLHMEH IO
IKCILTyaTalyH.

9.2. Jlo mepBOro KamuTaJlbHOIO PEMOHTa TpaHc(opmaTopa MOANPECCOBKY OOMOTOK He
MIPOU3BOJIAT.

9.3. lna tpanchopMaToOpoB, KOTOPbIE pacCUMTaHbl Ha PabOTy ¢ HOMHUHAIHHOW MOIIHOCTHIO
pu TeMmriepaType oxyaxaaromed Bonabl 33 °C, nmomyckaercs S3KCIUTyaTalus TpU TeMIepaTrype
oxnaxaaronieit Boabl 37 °C co CHU)KEHHEM MOIIHOCTH Harpy3ku 110 93% HOMUHANBHOM.

9.4. JlonmycTuMble IPEBBILICHUS HATPSKEHUS

9.4.1. 1na macnsHbIX TpaHcPoOpMaTOPOB KinaccoB HampspkeHus 110 kB u Bbile gomycKaroTcs
KpPaTKOBPEMEHHBIC MPEBBIIICHUS] HAIPSHKEHHS TIPU padoTe Ha JTFOOOM OTBETBJICHUH C KPATHOCTSIMU
U JUTUTEIbHOCTBIO MPEBBIIICHHS HANPsDKEHUH, ycTaHoBieHHbIX B Tabn. 24 u 'OCT 1516.1 - nus
TparcopmaTopoB kiacco HampspkeHus 110 - 500 kB u TOCT 20690 - mns tpancopmaTopoB
knacca Hampspkenus 750 xB. Jlns tpancdopmaTopoB kiacca HampspkeHus 1150 kB momyctumbie
KpaTKOBPEMEHHBIE IPEBBIIEHUS HANpPSHKEHUS JOJDKHBI OBITh YCTAHOBJIEHBI B TEXHHUYECKUX
YCIOBUSAX Ha 3TU TPaHCHOPMATOPHI.

Tabnuia 24
HamvenoBaHme mnapamerTpa Hopwma
INMMTEeNbHOCTL IIPEBHUIEHMS HalpsXeHUd, He DoJee 20 MmH 20 ¢
[IpenmecTByWllass HaTrpy3Ka B IOOJISX HOMMHAJIBHOI'O 0,50 1,00

TOKa OTBETBJIEHMS, He 0OoJee

KpaTHOCTH HaNpAXeHMS B HOOJIAX HOMMHAJIBHOTO 1,15 1,30
HalpsXeHUs OTBETBJIEHMS, He OoJiee

9.4.2. JlonycTuMble MPOIOJIKUTENbHBIE TPEBBIILIECHUS HAPSKEHUS

9.4.2.1. Tpanchopmaropbl KiIaccoB HampspKeHUS 10 35 kB BKIIOYUTENBHO MOIIHOCTHIO
ceeimie 630 kB x A um Bce TtpanchopmaTopsl kiaccoB HampspkeHust ot 110 mo 1150 B
BKJIIOUMTENBHO JOMYCKAIOT MPOAOIDKUTEIbHYIO paboTy (IpU MOLIHOCTH HE 0ojiee HOMHHAIBHOM)
IIpY TPEBBIIICHUN HANpPsDKEHUST Ha JH00OM OTBETBIEHMM Jr00oi obOmotku Ha 10% Oonee
HOMUHAJIBHOTO HAIPSDKEHUS JaHHOTO OTBeTBIeHU. [Ipu 3TOM HampspkeHue Ha 1000l 0OMOTKe He
JOJHKHO TIPEBBITIATh HanOobInee padbouee Hanpspkenue o [OCT 721.

9.4.2.2. lomycTHMble TPOJIOJKUTENIbHbIE NMPEBBILICHNs HANPSHKEHUS JUIsl TpaHC(POPMATOpPOB



KJIaccOB HampsbkeHus 10 35 kB BkimountensHo MomHocThio A0 630 kB X A BKIIOUHUTENBHO
YCTaHABJIMBAIOT B CTAHAAPTAX WM TEXHUYECKHUX YCIOBHUSIX Ha 3TH TpaHC(HOpPMATOPEL.

9.4.2.3. JIna aBtorpancdopmaropoB PIIH B HeliTpanu nomyckaercs HpOAOTKUTEIHHOE
MIPEBBIIICHIE HANPsDKEHUsS (TP MOUIHOCTH HE 0Oojiee HOMHHAIBHOM), MOABOAMMOTO K JIHOOOMY
OTBETBJICHUIO JI0OOKH oO0MoTKH Oonee 10% cBepX HOMMHAIBHOTO HANpsIKEHUS JIaHHOTO
OTBETBJICHUSI IIPU YCJIOBUU OOECIEYeHMs] KOHTPOJS 3a BO30Yy)KIEHHUEM aBTOTpaHCpopmaTopa B
nporecce ero paboTbl, KOTOpoe He J0DKHO mnpeBbimate 110% HopmaibHOro pabodero
BO30YKICHMUSL.

[Tpumeuanus. 1. 3a HoOpManbHOe pabodee BO30YXkKIEHHE IMPUHUMAIOT HauOoJblIee U3
3HA4eHUH BO30OYKICHUS aBTOTpaHCHOPMATOpPA, UMEIOMIMX MECTO NPH TOABEICHHH HA XOJOCTOM
X0y K KaKIOMY M3 OTBETBJICHUI HOMHUHAJIBHOI'O HAIIPSDKEHUS ATOIO OTBETBJICHUS.

2. B cmywae BbiHeceHHoro ycrtpoiictBa PIIH (mampumep, nocnenoBaTenbHOIO
PEeryJIupoBOYHOrO TpaHcopmaropa) aBTOTpaHC(OPMATOpP BMECTe€ C 3TUM  YCTPOMCTBOM
paccMaTpuBarOT KaK €IMHOE LEI0E.

9.4.2.4. Tlpu mnpeBHIICHUH HANPSDKEHHS B cooTBeTcTBHM ¢ mml. 9.4.2.1, 9.4.2.2, 9.42.3
HampsDKeHHWE Ha 000 CTOpOHE HE JOJDKHO MpPEBHIIATh Haubonbliee padbodee HampsKeHHE,
ycranoBieHHoe 'OCT 721.

9.5. B 1nByxoOMOTOuHBIX TpaHcopmaTtopax ¢ pacuieruieHHol oOmoTtkoir HH mpum
OJIMHAKOBBIX HOMHWHAJIBHBIX HAMPSOKEHHUSIX €€ YacTed JommyckaeTcs paboTa Npu TapasielbHOM
COEIMHEHUH ITUX YaCTEH.

9.6. Ilo corjmacoBaHHI0O MEXIY H3TOTOBUTEIEM M IMOTPEOUTENIEM JOMYCKAaETCs yCTaHOBKA
TpaHcopmaTopa HETOCPEICTBEHHO Ha (yHIaMeHT (0e3 KapeToK MU KaTKOB).

9.7. Ha mecte ycTaHOBKM TpaHCHOpMATOPYy MOJDKEH OBITh MPHUAAH YKIOH, €Clu 00 3TOM
UMEeTCsl yKa3aHHUe B KCILTYaTallHOHHON IOKYMEHTAIIUU U3TOTOBUTEIIS.

9.8. TpancdopmaTopsl W aBTOTPAaHCHOPMATOPHI JOMYCKAIOT MapaUIeIbHYyI0 pPadoTy mpu
YCIIOBHH, YTO HH OJJHA M3 OOMOTOK HE OyJeT Harpy>keHa TOKOM, MPEBBIIIAIONINM JOIYCTHUMBIH TOK
JUTSL TaHHOW OOMOTKH.

9.9. Iloagsem TpanchopMaTopa monHoM mMaccoit 6omee 200 T B MOTHOCTHIO COOpAHHOM BHJIE
IIpY MOHTaXE€ WM B DSKCIUIyaTalluM JOJDKEH OBbITh COIJIacCOBaH MEXKIY HW3TOTOBUTENIEM H
noTpeduTeneMm.

10. TAPAHTHUU U3I'OTOBUTEJIA

10.1. M3roTtoBuTenb TapaHTUPYeT COOTBETCTBHE  TpaHC(HOPMATOPOB  TpeOOBAHUIM
HACTOSILEro CTaHAapTa MpPHU COONIIOJIEHUU YCIOBUM TPAHCIOPTUPOBAHMS, XpaHEHUs, MOHTaXa U
9KCIUTyaTaluHu.

[MapanTuitHblil CpOK KCILTyaTalluy TpaHC(HOPMATOPOB, KOTOPHIM IPUCBOEH IOCYJApCTBEHHBIH
3HaK KauyecTBa, - 5 JIeT; OCTAIbHBIX TPaHC(HOPMATOPOB - 3 roj1a CO JAHS BBOJA X B 3KCILIyaTalHIo.

[Ipunoxenue 1



O0s3aTensHoE
YCJIOBHOE OFO3HAYEHUE TPAHC®OPMATOPOB

1. CtpyKkTypHas cxema yCciI0BHOro 0003HaueHHs TpaHchopMaTopa.

X - X / X - X

KnumMaTrdeckoe MCIOJIHEHME UM KaTeropus
pasmemenus no I'OCT 15150

Knacc HanpsaxeHusa cTopoHHl BH, kB
HoMmmHanbHas MOWHOCTBL TpaHchopmaTopa,
kB x A

BykBeHHas 4YacTb OOO3HAadUeHMs TuIla
COTJIACHO II. 2 HOAHHOT'O IIPUIIOXEHMUS

Jliis aBToTparcopmaTopoB mpu kiaccax HamnpspkeHus: ctoporbl CH mwimu HH 110 kB u BbImie
Moclie Kjlacca HampsbkeHus cTopoHbl BH yepes3 uepTy npoOu yKasbIBalOT KJIAcC HAIMPSHKEHUS
crtoponsl CH wim HH.

[Tpumeuanue. Jlns tpanchopmaTopoB, pazpadoranHbix np0 01.07.1987, nomyckaercs
yKa3bIBaTh MOCIEAHNUE JBE LIU(PPHI r0/1a BBIMYCKa pab0uYnX YepTEKEH.

2. bykBeHHas 4acTb YCIOBHOIO 0003Ha4YEHUs O0JKHA COAEPKATh 0003HAUCHHUS B CIEIYIOLIEM
HOpsi/IKE:

A - aBTOoTpanchopmaTop;

O umu T - onHoda3HbIi uaK TpexdazHblil TpaHCHOpMaTOp;

P - pacmeriennas oomorka HH;

yCIIOBHOE 0003HaUCHNE BUIOB OXJIAKIACHUS - 110 Ta0J. | HACTOAIIEro cTaHIapTa;

3 - ucnonHeHue TpaHcopMaTOopa C ECTECTBEHHBIM MACISIHBIM OXJIAXKJICHHEM WU C
OXJIQXKICHUEM HETOPIOYUM JKUIAKUM TUJIEKTPUKOM C 3aIUTOMN MPU TTOMOIIH a30THOW MOAYIIKH 0e3
pacUIupUTEIIS;

JI - ucnonmuenue TpaHcopmaTopa ¢ JUTON U30NIALUECH;
T <*> - Tpex0OMOTOYHBIN TpaHCHOPMATOP;
H - tpancdopmarop PITH;

C - uctionmaenue Tpanchopmaropa cOOCTBEHHBIX HYKI JIEKTPOCTAHITHIA.

<*> J171s1 IByXOOMOTOYHBIX TPaHC(HOPMATOPOB HE YKA3bIBAIOT.
3. B crangaprax wiM TEXHHUYECKHUX YCIOBHUSX Ha TpaHC(POPMATOPhl KOHKPETHBIX TPy WIN
TUIIOB MOTYT HpedyCMaTpuBaThbCsi JONOJHUTENbHbIE OyKBEHHble OO0O3Ha4YeHHs TMociie OYKB,

MEPCUYUCIICHHBIX BBIIIC.

4. lns TpaHcopMaTOpoB C pa3HbIMU KiaccaMH HampsbkeHus oomorok BH pomyckaercs



MPUMEHSTh OJIMHAKOBBIC YCIIOBHBIE 0003HAYCHUS, €CIIH 3TH TPAHCPOPMATOPHI PA3ITUYAIOTCS JIUIIIb
HOMHWHAJILHBIMH HAIIPSHKCHUSIMH. B 3TOM cllydae yKa3bIBarOT HAMOOJIBITUH M3 KIIACCOB HAIPSHKCHHUS
oomorku BH.

5. Ilpumepsl yCIIOBHBIX 0003HAUYEHUI:

TpaHcopmaTopa Tpex(a3HOro CyXOro C €CTECTBEHHBIM BO3AYILIHBIM OXJIXKICHHEM IMPH
3aIUIIEHHOM HCIIOJIHEHHUH, IByX0OMoTO4YHOTO, MOITHOCThIO 100 kB x A, kiacca nanpsokenust 10
kB, ucnonuenns ¥ xareropuu 3 mo I'OCT 15150:

TC3-100/10-Y3
TpaHchopmaTopa Tpex(hazHOro MACISIHOTO C OXJIaXIEHUEM NPU €CTECTBEHHON LUPKYJIALUU
BO3AyXa WM Macia, IBYXOOMOTOYHOTO, C pEryJMpOBaHUEM HANpSHKCHUS IO/ Harpy3Koi,

MotHocThio 2500 kB x A, knacca Hanpsbkenus 110 kB, ncnonnenus Y kareropuu 1 mo I'OCT
15150:

TMH-2500/110-Y1
aBToTpanchopmMaropa Tpex(a3zHOro MAaCISIHOTO C OXJIAKICHHEM NpPH TPUHYIUTEIHHOU
HUPKYJSIUKM BO3AyXa M Maclia C HEHAmpaBlIEHHBIM TIOTOKOM Maciia, TpPexOOMOTOYHOTO, ¢
peryJIupoBaHUEM HaIpsOKEHUs Mo Harpy3koi, momHocThio 200000 kB x A, kimacca HampsiKeHuUs

oomotku BH - 330 kB, knacca nanpsbxkenus oomotrku CH - 110 kB, ucnonnenus ¥ kareropuu 1 no
I'OCT 15150:

ATJALTH-200000/330/110-Y1
(M3menennas pegaxuus, M3m. N 1).

[Ipunoxenue 2
O0s3aTensHoE

COOTBETCTBUE
YCJIOBHBIX OBO3HAYEHNU BUZTIOB CUCTEM OXJIAXKJAEHW A,
I[MPUHATBIX CCCP, CO9B U MOK

YcjoBHOe OOO3HAUEeHMEe BMIOa OXJIAXIEHUS

npuuaroe CCCP npuHaToe COB m MOK

C AN

C3 u CT ANAN
ch ANAF
M ONAN
I ONAF
MI OFAN
HMII ODAN
an OFAF




HILI ODAF
i OFWF
HII ODWF
H LNAF
HI LNAF
HHT LFAF

[Ipunoxenue 3
CrpaBouHoe

METOJIUKA PACUETA YEJIbHOM MACChI

VY nenbuyro maccy tpancgopmaropa M, kr/(kB x A), paccunuTBIBAIOT 10 (hopMyIIe

rae M - nonHas Macca Tpancdopmaropa, Kr;

SHOM - HOMHMHaJIbHAasi MOUIHOCTbH TpaHchopmaropa, kKB x A.

[Ipunoxenue 4
O0s3aTensHoE

INEPEYEHDb
TEXHUYECKUX JAHHBIX 1 XAPAKTEPUCTUK,
BKIIIOYAEMBIX B ITACITIOPT TPAHC®OPMATOPA

1. YcrnoBHOE 0003HaUEHNE CXEMBI U TPYTIBI COSAMHEHHUSI OOMOTOK.
2. HoMunanbHast yacTtoTa B Tepliax.
3. HomuHanbpHbIH peskuM (YKa3bIBAIOT, €CIH PEKUM OTIMYAETCS OT MPOJAOJKUTENHHOTO).

4. HomuHannHas MOIOTHOCTb B KHMJIOBOJIbTaAMIICpax (YKa?;I)IBaIOT TaKXXE MOIIHOCTH OCHOBHBIX

OOMOTOK TpPeXOOMOTOUYHBIX TpaHCHOPMATOPOB M MoOIHOCTE 00MOTKM HH TpexoOMoTo4HBIX
aBTOTPAHC(HOPMATOPOB).

5. HoMuHanbHbBIE HaIIpSPKCHUS Tpchq)opMaTopa W HAIIPSZKCHUS OTBETBJICHUM B BOJIbTAX WJIH

KHWJIOBOJIbTAX.



[Tpumeuanue. J{ns oxHOo(dazHOro TpaHchopmaropa, NpeAHA3HAYEHHOTO AJSl COCIUHEHHUS B
TpexdazHyIo TpyMITy, HAaNPsHKEHUS 00MOTOK, COSIMHSIEMBIX B 3BE3/y, 0003HAYAIOT B BUJE APOOH,
YUCIUTEIEM KOTOPOH SIBII€TCSl JUHEWHOE HampshkeHue Tpex(as3Holl rpynmbl, a 3HaMEHaTeleM

V3.

6. HoMuHagbHBIE TOKM OOMOTOK Ha OCHOBHOM OTBETBJICHHH B aMIiepax.

7. HaHpﬂ)KCHI/Ie KOPOTKOI'0 3aMbIKaHWSA Ha OCHOBHOM OTBCTBJICHMU B IIPOLCHTAX ([[J'IH
TPEXOOMOTOYHBIX TPaHC(HOPMATOPOB YKA3bIBAIOT HAIPSHKEHHE KOPOTKOTO 3aMbBIKAHUs BCEX Map
0OMOTOK).

[Tpumeuanue. s TpaHcopmaTopoB MOIIHOCTEIO MeHee | MB x A nomyckaetcs ykas3bIBaTh
3HaYEHHUE HANPSKEHHsI KOPOTKOIO 3aMbIKaHUs, U3MEPEHHOE IPY MPUEMOYHBIX UCIIBITAHUSAX.

8. YpoBeHb M30J81MUM OOMOTKHM W €€ HEUTpaly; MpU STOM YKa3blBalOT HCIBITATEJIbHbIE
HaIIpSDKEHUs IPOMBIIIJICHHOW YacTOTbl M IIOJHOIO TIPO30BOI0 MMITYJIbCA Il BHYTPEHHEH
U3O0JISALMH.

7, 8. (M3menennas penaxuus, M3m. N 4).
9. Kntacc HarpeBoCcTOMKOCTH U30JISIIUU - TOJIBKO ISl CYXUX TpaHC(hOopMaTopoB.

10. /laHHbIE MPUEMOCAATOYHBIX MCIBITAHUM, HEOOXOAMMBIE Ul BBOAA TpaHchopMmaTopa B
IKCILTyaTaluIo.

11. MomHocTth TpaHchopMaTopa MpU OTKIOYECHHOM JyThe M TpaHCHOPMATOPOB C
oxJyiaxaenurem /1.

12. HaubGonpmmii  ATUTENbHO  JOMYyCTHUMBIA  TOK B oOmel  oOMOTkKe — ans
aBTOTPAHC(POPMATOPOB.

13. IToTepu xonocToro xoxaa.
14. TloTepu KOPOTKOTO 3aMbIKaHUSI HA OCHOBHOM OTBETBJIEHUU BO BCEX MAPHBIX PEKUMAX.

15. Totepu ¥ HamNpsDKCHHE KOPOTKOTO 3aMbIKAHWS HAa KpPAWHUX OTBETBICHHSAX - [UIS
tpanchopmartopos PITH.

16. HanpsikeHne KOPOTKOTO 3aMbIKaHMs BCEX Map yacTel paclileruieHHOW OOMOTKHU U map H3
KaKJJOW 4acTH paclleIUIEHHON OOMOTKM M KaXKIOW M3 HEpACIIEIUIEHHbIX OOMOTOK Ha OCHOBHOM U
KpailHUX OTBETBICHMSX - JJIsl TPAaHC(OPMATOPOB C PaCIEIVIEHHBIMU OOMOTKaMH.

17. Tok X010€TOro X0Aa.
18. ConpoTuBieHre 0OMOTOK MOCTOSSHHOMY TOKY.

[Ipumeuanne. Ecim CONpPOTHBIEHUS NIOCTOSHHOMY TOKY MEXAY OTAEIbHBIMU IapaMu
32KMMOB OOMOTKH Tpex(das3Horo TtpaHchopmaTopa OTIMYAIOTCS JAPYr OT Jpyra BCIEICTBHE
KOHCTPYKTUBHBIX HWJIM TEXHOJIOTMYECKUX OCOOEHHOCTEW MCIIONIHEHHS OOMOTOK, OTBOJOB,
ycrpoiicte IIBB (PITH) Gosee yuem Ha 2%, TO B macmopTe AOJKHBI ObITh YKa3aHbl W3MEPEHHBIE
3HAQYECHMsI CONPOTUBICHUM MEXAY BCEMH DIapaMH 3aXKMMOB W IIPUYMHBI, BBI3BABIIWE OTH
OTKJIOHECHMSI.

(U3menennas penakius, M3m. N 3, 4).



19. CompoTuBII€HHE U TAHTEHC yTia AUIEKTPUUECKUX MOTEPh U30JISALUU TpaHchopmaTopa.

20. 3HaueHue TeMIepaTypbl, IpU KOTOPOH M3MEpSUIMCh CONPOTUBIEHHE OOMOTOK
MIOCTOSSHHOMY TOKY, COIIPOTUBJIEHHE W TAaHIMEHC YIVIa JAUDJIEKTPUUECKUX TMOTEPh H3OJSILHUU
TpaHchopmaTopa.

21. VYxkazaHue 00 OOJEr4eHHOM W30JALUMU - JUIsl TpaHcPOpMaTOpoB € OOJEryeHHOU
N3O0JIALINEN.

22. PacyeTHyI0 TEIUIOBYIO IOCTOSIHHYIO BpEeMEHH TpaHchopmaropa, a IO COIVIACOBAHHIO
MEX/1y M3TOTOBUTENEM H MOTpeOUTENIeM - MaKCUMAalbHYI0 1 MUHUMAJIBHYIO PacueTHbIC TETIOBBIC
MIOCTOSTHHBIE BPEMEHU OOMOTOK TpaHCc(opmaropa - sl TpaHC(HOpPMATOPOB MOIIHOCTHIO Oonee 1
MB x A.

23. ConpoTHBIIEHHE HYJIEBOM IOCIENI0BATENbHOCTH - JUIsl TPaHC(OPMATOPOB, Y KOTOPBIX
U3MEpPEHHE ATOTO CONPOTHBICHUS MPEAYCMOTPEHO HACTOSIIMM CTAaHAAPTOM WM CTaHAApPTaMH
(TEXHUYECKUMHU YCJIOBUSMHU) Ha TpaHCPOPMATOPbI KOHKPETHBIX IPYIII U THUIIOB.

(M3menennas penaxuus, M3m. N 4).

24. O6o3HaveHUE CTaHIApTa WIM TEXHHYECKUX YCIOBUI M MPOOMBHOE HANpPSHKEHUE Maca,
MPUMEHEHHOTO TMPHU HCIBITAHUAX, U Maclia, KOTOPbIM 3amojHeH Oak TpaHchopmaTopa (s
TpancopmMaTopoB KiaccoB HampspbkeHus 110 kB ¥ BbIlIe JOHKEH OBITH JOTOJHUTEIEHO YKa3aH
TaHTEeHC yTJia IUAJIEKTPUUYECKUX MOTeph Macia rpu temiepatype 90 °C).

25. MakcuManbHbIe pacueTHBIE HArpy304HbIe TMOTEPH - JUIS  TPEXOOMOTOYHBIX
aBTOTpaHC(HOPMATOPOB.

(U3menennas penakius, M3m. N 4).
26. 3Ha4eHMsI U3MEPEHHBIX CHJI IPECCOBKH KaKI0TO MPECCYIOLIEr0 KOJIbLIA.
27. Jlpyrue naHHbIE 10 YCMOTPEHUIO U3TOTOBUTEIIS.

[Tpumevanus. 1. [lng nmapameTpoB, NMpHUBEASHHbIX B mm. 15, 16, momyckaercsi ykasbIBaTb
pacyeTHbIe 3HAUEHUS C YUETOM Pe3yIbTaTOB UCIIBITAHUM.

2. JIns mapamMeTpoB, MPUBEACHHBIX B mil. 13 - 17, ansg TpanchopMaToOpoB MOIIHOCTHIO 10 6,3
MB x A BKJIIOUHUTEIBHO JAOIMYCKAETCs YKa3bIBaTh HOPMUPOBAHHBIE 3HAUEHUS.

(M3menennas pegaxius, M3m. N 1).

IIpunoxenue 5
Oos3arenbpHOE

MAPKHUPOBKA
BbIBOJIOB 1 OTBETBJIEHUU CHJIOBBIX TPAHCOOPMATOPOB

1. [Topsimok o603HauEHUS



MapKkupoBKY BBIBOJIOB M OTBETBJIEHHH CHJIOBBIX TpaHC()OPMATOPOB CJENyeT BHIIOIHATS,
NpUMEHSST CUCTeMy O0O3HAa4YeHHWH, OCHOBAHHYIO Ha YEPEIOBAHWU IMPOMHUCHBIX OYKB JIATHHCKOTO

anaButa 1 apadckux nudp. [Ipumenenne 6yks 1 u 0 He nomyckaercs. [Ipumepsl MAapKUPOBKY - Ha
yept. 5 - 12.

[Tpumeuanue. Jlomyckaercss NPUMEHATh CTPOYHbIE OYKBBI, OJHAKO MPEANOYTUTENbHEE
MIPUMEHEHNE IPOIUCHBIX OYKB.

I[TPUMEPLI .
MAPKHWPOBKHU BbIBOAOB 11 OTBETBJIEHNUN
CUJIOBBIX TPAHCO®OPMATOPOB

MapkupoBka 0OMOTOK (ha3bl
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g 29,

a) oOMoTKa (ha3bl C OTBETBICHUSMU MOCPEINHE;

0) oomMoTKa ¢a3bl ¢ TpyOOH U TOHKOH CTYTICHSIMHU PETYTHPOBAHUS
Ha OJIHOM KOHIIe 0OMOTKH; B) 0OMOTKa (ha3bl, COCTOALIAS U3 ABYX
JacTel, COeTUHIEMBIX TIOCIIeIOBATEIEHO WITH MapajlIeIbHO;

r) 00MOTKa (ha3bl, COCTOAIIAS U3 IBYX YACTEH,
COCIIMHEHHBIX MOCIIEAOBATEILHO, KX Ias
13 KOTOPBIX OCPEINHE OTBETBICHHS

Yepr. 5

MapxkupoBka 01HO(a3HBIX TpaHCHOPMATOPOB
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a) TpancopmaTop ¢ IByMsi 0OMOTKaMu 06€3 OTBETBIICHUM;
0) Tpancdopmarop ¢ Tpemst 0OMOTKaMu Oe3 OTBETBICHUIA;
B) aBTOTpaHchopmaTop 6€3 OTBETBICHUMN

Yepr. 6
MapxkupoBka o1HO(a3HBIX aBTOTPaHC(HOPMATOPOB

a) OOMOTKa C OTBETBJICHUSIMHU, TIOMEIICHHAS MEXITY
[IOCJIEA0BATEILHONM U 001Iell 0OMOTKAMU;
0) 0OMOTKa C OTBETBJIICHHUSIMH,
[TOMEILEHHAs B KOHIIE ITOCIEI0BATEILHON OOMOTKHU;
B) 0OMOTKA C OTBETBJIICHUSIMH, OJIUH KOHEII
KOTOPO# MOJKITIOYCH K COSTMHEHUIO MEKIY TIOCIICIOBATEIIbHOM
1 00IIe 00MOTKaMH
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Yepr. 7

MapxkupoBka Tpex@asHbIX JBYXOOMOTOUYHBIX TPaHC(HOPMATOPOB
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a) yH/yH -0;0) yH/yH - 6; B) yH/ﬂ -5;
n Yu/ A 11

Yepr. 8

MapxkupoBka Tpex(azHOro TPeX0OMOTOUHOTO TpaHC(HOpPMaTOpa
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Yept. 9

MapkupoBka 0OMOTKH HU3IIETO HAMPSHKEHUS 4epT. 9,
€CJIM OHA COCAMHEHA B OTKPBITBIM TPEYTrOJIbHUK

Jy2 3vz 3Iw23uf
W ?

Yeprt. 10

MapkupoBka Tpex$a3zHoro aBToTpaHcpopmaropa
(Vyasro/ /] —0)

N 102U IV 2V IW2ZW
0 000




Yepr. 11

MapKupoBKa JTUHEHHOTO PETYJINPOBOYHOTO TpaHC(HOpMaTopa
¢ BO30y»xaaro1ieid 00OMOTKOM, COETMHEHHOW B TPEYTOJIbHUK

we wr twf

w2 vz w2
v 2y 2w

UYeprt. 12

Jonyckaercs onyckatb OykBbl M muppsl. Cocennue rpynmnsl Lupp, UMEIOLIME pa3IudHOe
CMBICIIOBOE 3HA4YCHHE, CIEAyeT pas3ieisaTh Toukod. Hampumep, BMecto o6o3Hauenuss 1 U 11
JIOITyCKAETCsl COKpallleHHas 3anuch - 1.11.

Crnenyer cnenuTh 3a TeM, YTOOBI MEXAY IBYMsI NMOJOOHBIMH O0O3HAUEHHSIMH HE OBLIO
CMEIICHHUS.

2. KoH1ibl 00MOTOK (ha3bl

JIBa KOHIIa 0OMOTOK (ha3bl, MOJBOIUMBIE K JINHEHHOMY WJIM HEUTPAIbHOMY BBIBOJIAM, CIIEIYET
MapKHPOBATh COOTBETCTBEHHO luppamu 1 u 2.

Ecnu 06MOTKY (pa3bl Ha KOHLIAX UMEIOT OTBETBIICHUS, ITPEIHA3HAUEHHBIE JIJIs IPHUCOSANHEHMSI
K ycrpoiictBaM [IbB wiu PITH, koTopsle BenyT K JIMHEMHOMY MJIM HEUTPAJIbHOMY BBIBOJAM, TO 3TH
BBIBO/IbI CJIEyeT MapKHUPOBATh COOTBETCTBEHHO LU ppamu 1 uiu 2.

IIpu Takoii cucremMe MapKUpPOBKHM BBIBOJJOB M OTBETBJICHHMH Ha YepTekax CXeM OOMOTOK
IPEAIonaraeTcs 0JJMHAKOBOE HANIPaBJIEHNE HAMOTKH Ui BceX 0OMOTOK. IlosipHocTh KOHIIOB 1 1 2
BCeX 0OMOTOK OJTHOTO CTEPIKHS TaK)Ke BCETJja OIMHAKOBAs.

[Ipumeuyanue. MapkupoBka aBTOTpaHC(HOPMATOPOB C IBYMsST 0OMOTKamMu ¢asbl, HMEIOITUMHU
oOIIHi KOHeII - MO T1. 4.

3. JIuHelHbIN 1 HEUTPaTbHBIN BBIBOIBI

Jluneiinpie BBIBOABI OOMOTKH TpexX(a3zHOTro CHIOBOTO TpaHchopmaTopa cieayeT 0003HavaTh
oyksamu U, V, W, kxotopble mnomemiaior mnepen uuppamu, npuBeieHHbIMH B 1. 2. Ecmum
He0o0X0IUMO, JTOMYCKAaeTCsl MOMENaTh 3TH OYKBBI TakKe nepe udpaMu, MPUBEACHHBIMU B MI1. 5 U
6.



HetiTpans 0OMOTKH, COEIMHEHHOI B 3B€3/ly WU 3UT3aroM, cliefyeT o0o3Ha4aTh OykBoii N.
4. O603HaueHNE OOMOTOK

Paznuunble 0OMOTKHM TpaHc(opmaropa ciieayeT 0003HadaTh HUppaMu, KOTOPbIE MOMEIIAIOT
nepes; OykBaMu, NMpHUBENCHHBIMH B 1. 3. OOMOTKY BBICIIErO HANpsDKCHHs CIeayeT 00O03HavyaTh
mudpoit 1, a apyrue oomotku - nmudpamu 2, 3, 4,... B HUCXOJAIIEM MOpPsAKE HOMMHAIbHBIX
HaIpsKEHUN.

s aBTOTpaHc()OpMaTOpOB, Y KOTOPHIX JIBE€ OOMOTKM MMEIOT OOIIMI KOHEI, 3TOT KOHEI]
cienyeT MapKupoBath UG poi 2 (mpuMep NpUBEEH Ha YepT. 6B).

[Tpumeuanue. Ecian HeCKOJIbKO OOMOTOK UMEIOT OJUHAKOBOE HOMHHAIILHOE HAMPSKEHHE,
MIPUMEHEHHE COOTBETCTBYIONIETO WM LU(GPOBOro 00O3HAYCHHS CIEAYET COTIacoBaTh MEXIY
W3TOTOBUTENIEM U MOTPEOUTETIEM.

5. HOCJ’IGI[OBEITGJ'ILHO-HapaJ'IJ'IeJ'IBHOC COCIUMHCHUC

Ecmu oOMOTKM (pa3bl COCTOSAT M3 HECKOJBKHX YacTel, KOTOPhIE MOTYT OBITh COCIUHEHBI
MOCJIeI0BAaTEIbHO WIIM MapajuleIbHO, KOHIIBI 3TUX YacTel cieayeTr ob6o3Havath nudppamu 1, 2, 3,
4..., IpU TOM JIMHEWHBIC WM HEUTpaJbHBIE KOHIIBI OOMOTOK (a3l MapkupyroT mudpamu 1 u 2 B
COOTBETCTBUH C TPEOOBAHUSIMH II. 2.

6. MapkupoBKa OTBETBIICHU

OtetBnenus, noasoaumeie k ycrpoiictBam PITH wnm I1BB, cnepyer o0o3HauaTh rpymmoii
udp, pacrooOKEHHBIMU B BO3PACTAIOMIEM MOPSAKE. 3HAYEHUS dTHX HU(GP AOIDKHBI OBITH OOJIBIIIE
NPUMEHSEMbIX Ul 0003HaUEHUs! TUHEWHOTO U HEMTPaIbHOTO BBIBOJIOB U AJIsi 0003HAYEHMS KOHIIOB
qacTeil 0OMOTOK (a3bl, COEAMHEHHBIX MTOCIIEI0BATEIBLHO HIH apalIEIbHO.

Hywmepauus nomkHa HaunmHaThes ¢ OJMKalIero K KOHIly, IPOMapKHpPOBaHHOMY Ldpoii 1,
OTBETBJICHUS. MapkupoBKa 0OMOTOK C MEPEKI0YaeMbIMU OTBETBIICHUSMHU JIOJKHA OCHOBBIBATHCS
Ha TaKOM COEIMHEHHMM, KOTOpoe JaeT HambOosbliee 3(pQPeKTHUBHOE YMUCIO BUTKOB i OOMOTKH,
IpUCcOoeIMHEHHOM K ycTpoctBy [IBB nnum PITH.

OOMOTKM ~ aBTOTpaHCHOPMATOPOB  C  OTBETBICHHUSIMH,  PACIOJIOXECHHBIMH  MEXKAY
ITOCJIC0BATEILHON U 00IIeli 0OMOTKAMU WM Ha KOHIIE ITOCICAOBATEILHOW OOMOTKH, a TaKiKe
OOMOTKH, OJIMH KOHEIl KOTOPBIX MOJKIIOYEH K COSAMHEHUIO MEX]y MOCIEA0BaTEIbHON U 00IIen
oOMoTKamu (4epT. 7B), CJIeyeT HyMEpOBaTh KaK MOCIIEI0BATEIHHYI0 OOMOTKY .

B Gonee cnoxHbIX cilydasix, HaIpUMep, KOrJa ABa TpaHchopmaropa MoMelleHbl B 0JIUH 0ak,
TpeOyeTcsl COTIacoBaHUE MEXY H3TOTOBUTENIEM U ITOTPEOUTEIEM.

(BBeneno pononHUTENbHO, M3M. N 3).




