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MNpeancnosue

Lenun v npuHumnel ctTaHgapTnsaunm B Poccuiickoit Pepepaumm yctaHosneHbl PegepanbHbiM 3aKOHOM
oT 27 aekabpa 2002 r. N 184-d3 "O TexHUYECKOM peryiMpoBaHun', a npasuna NPUMeHeHUs HaLMOHa/bHbIX
cTaHgaptoB Poccuiickont depepaumm - TOCT P 1.0-2004 "CraHpaptusauusa B Poccuiickon deaepauuiu.
OcHoBHble nosioXKeHuA".

CBeaeHus o cTaHaapTe

1. PaspaboTaH Punmanom OAO "HTL, anekTposHepreTmnka" - BHUMNI, depepanbHbiM rocyaapCcTBEHHbIM
YHUTapHbIM NpegnpuatTuem "Bcepoccnmncknii aNeKTpoTEXHUYECKNI MHCTUTYT UM. B.W. NleHnHa" (PryM BIN).

2. BHeceH TexHMuyeckMm KomuTeTom Mo craHgapTusaumm TK 37 "dnektpoobopyaosaHue ann
nepegayu, npeobpasoBaHMA N pacnpesesieHnsa 3NeKTPOIHeprnn'.

3. Y1BepxaeH wn BBegeH B genctBue [pukasom PepepasbHOro areHTCTBa MO TEXHUYECKOMY
peryampoBaHuto n metponaormm ot 9 anpena 2007 r. N 60-cT.

4. Hactoawmin ctaHgapT pa3paboTaH C y4eTOM OCHOBHbIX HOPMATMBHbIX MONOXKEHUN CneayroLlmx
MeXKAYHapOoAHbIX CTaHAAPTOB:

M3K 60076-1 (B 4acTV OCHOBHbIX NOHATUI U oNpeaeneHunii);

M3K 60076-2, M3K 60076-3 n M3K 60076-5 (B 4acTM TexHUYeCKUX TpeboBaHW NO Harpesy,
3NEKTPUYECKOMN MPOYHOCTM U CTOMKOCTU MPU KOPOTKMX 3aMbIKaHMAX).

5. BeeneH snepsble.

1. O6nacTb NnpUMeHeHun

HacToawmit cTaHAapT pacnpocTpaHAeTcs Ha CMI0Bble TpaHcPopMaTopbl 06LLEr0 Ha3HaYeHuUsA, B TOM
yncse Ha aBToTpaHCchOpPMaTOPbI, TPAHCHOPMATOPbI COBCTBEHHbIX HYK A 3NEKTPOCTAHLMI U TpaHcPopmaTopbl
0N KOMMJIEKTHbIX TpaHChOpMaTOpPHbIX noacTaHumn (KTM), TpexdasHble MOLWHOCTbIO He MeHee 5 KB x A 1
oaHodasHble MOWHOCTbIO He mMeHee 1 KB x A KnaccoB HanpaxeHua go 1150 KB BKAOYMTENbHO,
npegHasHavyeHHble ANA HYXKA, 9KOHOMUKN CTPAHDI.

CTaHAapT pacnpocTpaHaeTcs Ha obopyaoBaHue, paspaboTtaHHoe nocne 1 AHBaps 2008 r.

CTaHgapT He pacnpocTpaHAeTca Ha TpaHcOOpMaTopbl Masio MOLWHOCTM UM CheumanbHble
TpaHchopmaTopbl (MpeobpasoBaTeibHbIe, S/1IEKTPONEYHbIe, TATOBbIE, MYCKOBbIE, CBAPOYHbIE U Ap.), a TaKXKe
TpaHcpopmaTopbl € YMcnom obmoToK 6onee Tpex. TpeboBaHMA HACTOALLErO CTAaHAAPTA MOFYT MOJHOCTbIO



WAN YaCTUYHO NPUMEHATBCS ANA 3TUX TPaHCHOPMATOPOB, €CAN Ha HUX HET OTAENbHbIX HOPMATMBHbIX
OOKYMeHTOB (ganee - HA).

[ns Tex U3 yKasaHHbIX CUI0BbIX TPAaHCHOPMATOPOB, Ha KOTOpble MMetoTca oTaenbHble H, HacToAwmi
CTaHZ4apPT pPacnpoCTPaHAETCA TO/NIbKO B TOM Mepe, KOTopas chneuwanbHo orosBopeHa B HA Ha 3tu
TpaHchopmaTopbI.

MpumeyaHne. Yncno obmMOTOK TpexobmMoTouHOro TpaHchopmaTopa onpeaensAlT Mo UYMCAYy ero
OCHOBHbIX 0OMOTOK, T.e. 6e3 yueTa 0OMOTOK PerysimpoBOYHbIX M KOMNEHCALMOHHbIX.

2. HopmaTunBHble CCbIIKN

B HacToALem cTaHAapTe UCNOAb30BaHbl HOPMATUBHbIE CCbIIKM Ha cneaytoLine cTaHaapThl:

FOCT P 51685-2000. Penbcbl KenesHoAopoKHble. Obwmne TeXHUYeCcKue ycioBus

FOCT P MCO 9001-2001. CucTembl MeHeaKMeHTa KavecTBa. TpeboBaHuA

FOCT 2.601-2006. EgMHana cMcTeMa KOHCTPYKTOPCKOM AOKYMEHTaLUUK. DKCNyaTauNOHHbIE OKYMEHTbI

FOCT 9.014-78. EpuHaa cuctema  3aWuMTbl  OT  KOPPO3UMM U CTapeHuAa. BpemeHHanA
NPOTUBOKOPPO3NOHHAsA 3alumTa usgenmii. O6wme TpebosaHuA

FOCT 12.1.004-91. Cuctema cTaHZapToB 6He3onacHocTM Tpyaa. MoxkapHas HesonacHocTb. O6lwme
TpeboBaHusA

FOCT 12.2.007.0-75. Cuctema cTaHAapToB 6e3omacHOCTM Tpyga. M3zenua sneKTpoTexHUYecKue.
Ob6wme TpeboBaHMA 6e3onacHOCTU

FOCT 12.2.007.2-75. Cuctema cTaHgaptoB 6e3onacHocTM Tpyda. TpaHchopmaTopbl CUIOBblE U
peakTopbl aneKkTpuyeckune. TpebosaHns HesonacHOCTH

FOCT 12.2.024-87. Cuctema cTaHgapToB 6e3onacHoctu Tpyaa. Lym. TpaHchopmaTopbl cunosble
macnaHble. Hopmbl n meToZbl KOHTPOAIA

FOCT 721-77. CucTembl 3N1eKTPOCHabXKeHUsA, CetTn, UCTOYHMKKM, npeobpasoBaTesiM U NPUEMHUKU
3/IEKTPUYECKOM 3Heprmm. HommnHanbHble HanpsxeHus cebiwe 1000 B

FOCT 982-80. Macna TpaHchopmaTopHble. TeXxHUYeCcKme ycioBua

FOCT 1516.3-96. dnekTpoobopyaoBaHMEe MNepemMeHHOro TOKa Ha HanpsaxeHua ot 1 go 750 KB.
TpeboBaHMA K 31EKTPUYECKOM NPOYHOCTU U30AALMN

FOCT 3484.1-88. TpaHcdhopmaTopbl cunoBble. MeToapbl 3/IEKTPOMArHUTHbIX UCMbITaHWUM

FOCT 3484.2-88. TpaHcdopmaTopbl cunoBble. MIcnbITaHWA Ha Harpes

FOCT 3484.3-88. TpaHchopmaTopbl cuaosblie. MeToabl U3MEPEHUN OMINEKTPUYECKUX NApameTpoB
nsonauum

FOCT 3484.4-88. TpaHchopmaTopbl cunoBbie. McnbiTaHUA 6aKoB Ha MeXaHUYECKYH MPOYHOCTb

FOCT 3484.5-88. TpaHchopmaTopbl cunoBblie. McnbiTaHMa 6aKOB Ha repMeTUUYHOCTb

FOCT 7746-2001. TpaHchopmaTopbl TOKa. ObLMe TeEXHUYECKME YCN0BMA

IFOCT 8865-93. CucTembl a1eKTpuYecKomn nsonaumnmn. OueHKa HarpeBoCTOMKOCTU U KnaccuduKkauyma

FOCT 9680-77. TpaHcdopmaTopbl cunosble mouwHocTbio 0,01 KB x A 1 6onee. PAg HOMWHANbHbIX
MoLuLHoCTEM

FOCT 9920-89 (M3K 694-80, M3K 815-86). 21eKTPOYCTaHOBKMU NEPEMEHHOIO TOKa Ha Hanps»KeHue oT
3 go 750 KB. MHa NyTU yTEUYKN BHELIHEN U301AUMHn

FOCT 10434-82. CoepMHEHMA KOHTAKTHble 3neKTpuyeckme. KnaccuduKkauma. Obwme TexHUYecKkue
TpeboBaHuA

FOCT 10693-81. BeBoabl KOHAEHCATOPHbIE repMeTUYHble Ha HOMWHa/bHble HanpsaxeHna 110 KB wm
Bbiwe. ObLMe TEXHUYECKNE YCNOBUS

FOCT 13109-97. dneKtpunyeckasa sHeprma. COBMeCTUMOCTb TEXHUYECKUX CPeCTB INeKTPOMArHMTHas.
Hopmbl KauecTBa 3/IEKTPUYECKOM IHEPTUM B CUCTEMAX /IEKTPOCHAbKeHnsA obLLero HasHavyeHus

FOCT 14192-96. MapKnpoBKa rpysos

FOCT 14209-97 (M3K 354-91). PyKoBoACTBO MO HarpysKe CUI0BbIX MacasHbIX TpaHCchOopMaTopoB

FOCT 14254-96 (M2K 529-89). CteneHu 3awuTbl, obecneumaemblie obonoukamu (Kog IP)

FOCT 15150-69. MalumHbl, NpUbopbl U ApyrMe TeEXHUYECKue nsgenuns. CnonHeHua ans pasnnyHbIX
KAMMaTUYECKUX PaMoHOB. KaTeropuu, ycnosma sKCNayaTaluMK, XpPaHEHUA U TPaHCNOPTUPOBAHUA B 4acTu
BO34EMCTBMA KNMMATUYECKUX PaKTOPOB BHELIHEN cpesbl

FOCT 15543.1-89. M3genua snekTpoTexHudeckue. O6uwme TpeboBaHMA B 4YaCTU CTOMKOCTU K
KAMMATUYECKMM BHELLHMM BO3AENCTBYOWMM paKTopam

FOCT 16110-82. TpaHcdopmaTopbl CMNOBbIE. TEPMUHBI U ONpeaeneHun



FOCT 17516.1-90. U3genua snekTpoTexHudyeckme. O6wme TpeboBaHMA B 4YacCTM CTOMKOCTM K
MeXaHMYECKMM BHELLHMM BO34ENCTBYOWMM paKkTopam

FOCT 18620-86. N3penua aneKTpoTexHunyeckne. MapKknpoBsKka

FOCT 20243-74. TpaHcdopmaTopbl cunosble. MeToabl MCMbITAHWIA Ha CTOMKOCTb MPU KOPOTKOM
3aMbIKaHUU

FOCT 21023-75. TpaHcdopmaTopbl cuaoBble. MeToabl WM3MEPEHWUIM XAaPaKTEPUCTUMK YaCTUYHbIX
pa3pagoB NPU UCMbITAaHUAX HaNPAXKeHWEeM NPOMbILLIIEHHOM YacTOoTbl

FOCT 21128-83. CuUCTeMbl 3/1EKTPOCHAbKEHUA, CETU, UCTOUYHUKKN, Npeobpa3oBaTesin U NPUEMHUKU
3/IeKTPUYECKOM 3Heprun. HommnHanbHble HanpsxkeHnsa go 1000 B

FOCT 21130-75. U3penna sneKTpoTeXHUYECKMe. 3axKMMbl 3as3eMnAlolme M 3Haku 3a3emieHuA.
KoHcTpyKuma n pasmepsbl

FOCT 22756-77. TpaHchopmaTopbl (CMNOBble M HaAMNpAXEHWUA) WU peaKkTopbl. MeToabl UCMbITaHUI
3NEeKTPUYECKOolM NPOYHOCTN N30AALMU

FOCT 23216-78. W3penna 3sneKTpOTEXHUYECKMe. XpaHeHue, TPaHCNOPTMPOBAHME, BpPeMeHHanA
NPOTUBOKOPPO3NOHHAsA 3alLMTa, yNnakoBKa. Obwme TpeboBaHUA U METOAbI UCTbITaHU

FOCT 23865-79. BBoAbl KOHAEHCATOPHbIE repMeTUYHble Ha HOMWHAbHble HanpAaXKeHuAa ot 110 KB n
Bbllwe. Tunbl 1 pasmepbl

FOCT 24126-80. YcTpolicTBa peryIMpoBaHUA HanNpsaKeHMA CUA0BbIX TpaHCPOPMaTOPOB NOA HarpysKom.
Obuwme TexHMYeCcKue ycnoBmus

rOCT 30830-2002 (M3K 60076-1-93). TpaHcdopmaTopbl cnnosble. Yactb 1. O6wme nonoxReHus.

MpumeyaHue. Mpyn NONb30BaHMM HACTOALLMM CTAHAAPTOM LenecoobpasHo NpoBepuTb AencTeBue
CCbIJIOYHbIX CTAHAAPTOB B MHPOPMALMOHHON cucTeme obLLEro MO/b30BAaHWUA - HA OodMLMANbHOM cainTe
denepanbHOro areHTCTBa NO TEXHUYECKOMY PEryIMPOBAHUIO M METPOsorMn B cetn WHTepHeT uam no
eXerogHo usgasaemomy WHPOPMaAUMOHHOMY YyKasaTento "HauuoHanbHble cTaHgapTbl', KoTopbIn
ony6/1MKoBaH NO COCTOAHMIO Ha 1 AHBaPSA TEKYLLLErO roAa, M N0 COOTBETCTBYHOLLMM EXKEMECAYHO N343aBAaEMbIM
MHOOPMALMOHHBIM YKa3aTenam, onybaMKoOBaHHbIM B TeKyLLeM roay. ECaM ccbinoYHbI CTaHAAPT 3aMeHeH
(M3meHeH), TO Npu NONb30BaHMM HACTOALMM CTAaHOAPTOM C/leAyeT PYKOBOACTBOBATbCA 3aMEHAWUM
(M3meHeHHbIm) cTaHAapTOM. EC/IM CCbIIOYHBINM CTaHAAPT OTMEHEH 6e3 3ameHbl, TO NOJIOXKEHWE, B KOTOPOM
[AaHa CCbl/IKa Ha Hero, NPUMEHAETCA B YaCTU, He 3aTParMBatoLLeit 3Ty CCbI/KY.

3. TepmUHbI 1 onpegeneHus

3.1. B HacToAwWweM cTaHAapTe NnpumeHeHbl TepMmuHbl no TOCT 30830.

3.2. B HacToAWwem CcTaHAapTe MPUHAT TepMUH "HOPMATUBHbLIM AOKYMEHT" - [AOKYMEHT,
YCTaHaB/AMBAOLWMI NpaBuaa, obLmMe NPUHLMMLI UM XapaKTEPUCTUKM, Kacatowmeca TpaHchopMaTopos, U
BKAIOYAIOWMI B cebA MOHATUA: CTAHAAPT, TEXHUUYECKME YC/NOBUA, TEXHWUYECKOE 3afaHWe, TeXHUYeckas
cneundurKaLma n gpyrme OKYMEHTbl Ha NOCTaBKY NPOAYKLMUW.

4. Knaccupumkauma

4.1. CunoBsble TpaHchOPMaATOPbI KAACCUPULMPYIOT MO CAEAYIOWMM MPU3HAKaAM:

- Mo ycnosBuAM paboTbl - Ha TpaHchopmaTopbl, NpegHasHayYeHHble AnA paboTbl B HOPMA/bHbIX U
0CObbIX yC/10BUAX;

- no Bugam - cornacHo NOCT 16110, xapaKTepm3yloWwmMmM Ha3HAYeHME N OCHOBHOE KOHCTPYKTUBHOE
ucnonHeHne (oaHodasHble, TpexdasHble, ABYXOOMOTOYHblE, TPEXOOMOTOUYHbIE, peryJvpyemble Mo
Harpy3skoi (PTH), nepekntoyaemble 6e3 Bo3byxaeHua (MBB), no BuAy oxnaxaeHua n T.4.);

- MO MOLLHOCTH.

MpumeyaHue. MNo BUAY M30AUPYIOLLEN W OXS1aXKAatoLLeN cpeabl TPaHCPOpPMaTOPbl KnaccubULUNpPYIOT Ha
Mac/sHble (Macno MUHepasbHOE UM CUHTETUYECKOE, BKIOYAA KUAKUIN HETOPIOYNI ANINEKTPUK) U CyXMe, B
TOM Yncne TpaHcPopMaTOpbI C TBEPAON N30ASALMNEN.

4.2. Ycnosus paboTbl

4.2.1. HopmanbHble ycnoBua paboTsl

HopmanbHble ycnosus paboTbl A0/KHbI COOTBETCTBOBATL CAEAYHOWMM TPEOOBaHMAM:

- BbICOTA YCTAHOBKM Hag, ypoBHem mops - He 6osnee 1000 m; ana TpaHcdopmaToOpoB Knacca
HanpsaxeHna 1150 KB - He 6onee 500 m;



- TeMNepaTypa OKPYKaloLEro BO3AyXa M oxaaxaalowen cpeabl - KAnMmaTuyeckoe ucrnosHeHme Y no
FOCT 15150 n IOCT 15543.1; cpegHecyTo4yHaa TemnepaTypa Bo3ayxa - He Bbiwe 30 °C; cpeaHerogoBas
TemnepaTtypa Bo3ayxa - He Bbiwe 20 °C; ana TpaHCHOPMaATOPOB C BOAAHLIM OXNAXKAEHUEM TemnepaTypa
oxnarkaarouwen Boabl y BXo4a B OX/1aguTens - He Bbiwe 25 °C;

- OTK/IOHEHME NUTAIOLWErO HaNPSAKEeHMA OT HOMWHAJIbHOTO, a TaKXe Gopma KpPMBOMN HaMpAXKeHUs,
HecummeTpus a3, OTKIOHEHUE YAacTOTbl OT HOMWUHANbHOW A0/I*KHbl COOTBETCTBOBATb TpeboBaHuAm FOCT
13109;

- CTeneHb 3arpA3HeHns oKpyKatoLlen cpeabl - no FOCT 15150 (Bce TMnbl aTmocdepsbl);

- BHELIHME MexaHMYeCcKMe BO3AeNCTBMA, B TOM YUC/E A8 CEMCMOONACHbIX paioHoB - no NOCT 17516.1;
eCcIM MaKCMManbHasa aMNAMTYAQ YCKOPEHWs BO3LEWCTBUA, MPUIOKEHHOrO K WM3LENNI0 B MeCTax ero
KpenneHua, He npesbllwaetr 2,5 m/c2 (ypoBeHb BMEpauUMOHHbLIX BO3geictsuid no OCT 17516.1 -
HesHauuTenbHbii 1), TO K TpaHchopmaTopam He [O/KHbI  ObiTb NpeabaBAeHbl  CheuuanbHble
KOHCTPYKTMBHbIE TpeboBaHUS;

- KaTeropmm pasmeLLeHna MacasaHbIX TPAHCPOPMATOPOB U CYXMX repMeTUYHbIX TPaHCPOPMaTOpOB - OT
1 no 4, cyxnx HerepmMeTUYHbIX TpaHcopmaTopos - 3, 4 no NOCT 15150.

4.2.2. Ocobble ycnoBus paboTbl

Mo TpeboBaHMIO 3aKa3uMKa TpaHchopmaTopbl MOryT ObiTb MpegHasHayYeHbl Ans 0cobbix yCnoBWiA
paboTbl, KOoTopble Heo6XoAMMO Yy4vecTb NPU NPOEKTUPOBaHMM TpaHchopmaTopa, Hanpumep BbICOTA
YCTaHOBKM Haf YPOBHEM MOPS, NPEBbIWAOLLANA 3HAYEHWE, YKazaHHoe B 4.2.1; 6onee BbICOKAa UAN HMU3KaA
TeMNepaTypa OKpyKatowWwen cpenbl, B TOM Yncne ana tpaHchopmaTopos mcnoaHeHuit X1 n YXN no FOCT
15150; cooTBeTCTBYOWAA TPOMUYECKOMY KAMMATY BAAXKHOCTb; CEMCMMYECKas aKTUMBHOCTb; CUJ/bHblE
3arpA3HEeHNns; HecTaHgapTHble GOpPMbl HAMPAXKEHUSA M TOKA HarpyskM M CMeLllaHHas Harpyska; ocobble
YCNOBMWA TPAHCMOPTUPOBAHUSA, XPaHEHMA U YCTAaHOBKM (OrpaHMYeHMe Maccbl UM rabapuUTHbIX PasMepoB) U
Apyrue cornacHo FOCT 30830 (npunoxeHue A).

4.3. Buabl CcUCTEM OXJaXAeHus TpaHCcPOPMATOpPOB M UX YCAOBHble 0603HAYEHUS OOJIKHbI
COOTBETCTBOBATb NpMBEAEHHbIM B Tabauue 1.

Tabnunua 1
Bun cucTeMsl OXJIaxIeHua TpaHchopMaTOopOB YCJIOBHOE
o603HaUYeHUEe
BMIOA CUCTEME
OXJIaXIOEeHUS,
IPMHATOE B
Poc- |3apy-
cuy— | BexXHBIX
CKOM |cTpaHax
denme-| (MOK)
pauum
Cyxme TpaHCOOPMaTOPH:
EcTecTBeHHOE BO3OYIWHOE INPUM OTKPBEITOM MCIIOJIHEHUMU C AN
EcTecTBeHHOE BO3OYIHOE IIPM BalMIEHHOM MCIIOJIHEHUN C3 ANAN
EcTecTBEeHHOE BO3OYyLHOE NIPM IEPMEeTUUYHOM MCHOJIHeHuM| CI' ANAN
Bo3aoymHoOe C HNPUHYIMTEJIBHOM LUPKYJALMeM BO3IOyXa CIh ANAF
MacJssHele TpaHCOOPMAaTOPH C MMHEPAJIbHEIM MacCJIOM:
EcTecTBeHHasa LMPKYJIALMA BO3OyxXa M Macia M ONAN
[puHyOouTeNbHAaA LMPKYJIALMA BO30yXa M €CTeCTBEHHAad I ONAF
LMPKYyJIALMA MacJja
EcTecTBEeHHAasa LUMPKYJALMS BO3OyXa UM IPUHYyIOUTEJIbHAA MO0 OFAN
LUMPKYJISALMSA MacJjla C HeHalpaBJIEHHBEIM [IOTOKOM Macla
EcTecTBeHHada LMPKYJIALMA BO3OyXa UM NPUMHYyIOUTEJIbBHAA HMIT ODAN
LMPKYJIALMA Macja C HalpaBJIEHHEIM [IOTOKOM Macia
[puHyOouTEeNbHAaA LMPKYJIALMA BO34yXa M Macja C palns OFAF
HEeHallpaBJIEHHBEIM I[IOTOKOM MacJa
[puHynouTesbHaa LUUPKYJIALMSA BO3OyXa M Macja C HOO ODAF
HalpaBJIEHHBIM I[IOTOKOM MacJla
[puHyOouTeNnbHaA LUMPKYJIALUMA BOOBl M Macja C il OFWF
HeHallpaBJIEHHEIM IIOTOKOM Macja




[MpuHyOouUTeJbHadA LUUPKYJALUMS BOIOBL M Macja C HIT ODWF
HalnpaBJIEHHBEM [IOTOKOM MacJa

[IprMeuaHUe . O6osHauUeHUS cucTeM OXJIaXIEeHMS Ma CJISHEIX
TpaHCOOPMaATOPOB, 3BAJMUTEIX CUHTETUUECKMM MacCJIOM, BKJIIOUASA KUIOIKUM
HeTopouMlM OUBJIEKTPUK (Hanpumep, LNAF m LFAF), ykas3wBaioT B HJI Ha
IOaHHBEE TpaHCOOPMaTOPH .

4.4. Knacc HanpsaxeHua TpaHchopmaTopa YCTaHaBAMBAIOT MO K/AAcCy Hanpsa»KeHusa ero obmoTtkn BH.

4.5. OCHOBHbIMM Napamm 06MOTOK TPEXOOMOTOUYHbIX TPaHCPOPMATOPOB c/ieayeT NPUHNUMaTbL OOMOTKM
BH u CH, ecnun B HAl Ha KOHKpeTHble TpaHCHOPMaATOPbl HE YKa3zaHO MHOeE.

4.6. YcnoBHoe o0b603HauyeHue TpaHchopmaTopoB npuseneHo B [punoxeHun A, ecnm B HA Ha
TpaHcPopMaTop He yKa3aHo UHOoe.

5. OCHOBHblEe NapameTpbl

5.1. B HO Ha KOHKpeTHble TpaHcPopmaTopbl AOMKHbI OblTb yKasaHbl ciaeaylolwmMe OCHOBHble
napameTpbl:

- HOMMWHa/NbHAA MOLLHOCTb TpaHcpopmaTopa (YKasbliBalOT TAKKE MOLLHOCTM OCHOBHbIX OBMOTOK
TPeXobMOTOYHbIX  TPaHCHOPMATOPOB,  BKAOYAA  MOWHOCTL  06MOTKM  HH  TpexobmMOTOYHbIX
aBTOTPaHCPOPMaATOPOB); €C/IM NPeayCMOTPEHbI Pa3Hble 3HaYeHNA MOLHOCTU, HanpuMep, NPU PasHbIX BUAAX
OXNAKAEHMSA, TO 328 HOMWHAJIbHYH MOLLHOCTb MPUHUMALIOT Hanbosbluee 13 HUX;

- HOMMHaNbHbIE€ HAaNPAXKEHMUA OCHOBHbIX 0OMOTOK Ha BCEX OTBETB/IEHUAX;

- ycnioBHoe 0603HayeHuMe cxembl M rpynnbl coeguHeHNn 0OMOTOK;

- BMA, nepekatoyeHua oteeTtsneHuit (PMH, MBB), AnanasoH M 4YKCNO CTyneHel peryavpoBaHus
HanpAXeHus;

- HANBONbLUMIA AONYCTUMbIM TOK 06LLEe 06MOTKM aBTOTpPaHCPOpMaTopa;

- MOTEPU XONIOCTOrO X043 U KOPOTKOTO 3aMblKaHMA HA OCHOBHOM OTBETBAEHUMU;

- Hanps)KeHWe KOPOTKOro 3aMblKaHWA, MNpPUBEAEHHOE K HOMMHA/NbHOW MOWHOCTM  (gns
TpaHcdopmaTopos PIMH yKa3biBaloT HOPMUPOBAHHbIE 3HAYEHMA HA OCHOBHOM W KpalHUX OTBETBIEHMAX, ANA
OCTa/IbHbIX TPAHCPOPMATOPOB - Ha OCHOBHOM OTBETB/IEHNN);

- TOK XO/10CTOr0 X043 Ha OCHOBHOM OTBETBIEHUM;

- YCTaHOB/IEHHAA MOLLHOCTb ABUraTeNEN CUCTEMbI OXNAXKAEHUSA;

- MO/IHaA Macca;

- TpaHCNoOpPTHaA Macca (LonycKaeTca He yKa3blBaTb, €C/IM OHA OT/IMYAETCA OT NOJIHOM Macchl He 6onee
yem Ha 10%);

- macca macna;

- rabapuTHble pasmepbl.

MpumeyaHua. 1. Hanps)KeHWe KOPOTKOro 3amblkaHMA Aas nap OB6MOTOK TPexobMOTOYHbIX
TpaHchOPMATOpPOB MNPMBOAAT K Hauvbonblwen M3  HOMWMHANbHLIX MOLLHOCTEM Tpex ObMOTOK,
aBTOTPaAHCPOPMATOPOB - K HOMUHAIbHOMN NMPOXOAHOM MOLLHOCTM Napbl cTopoH BH - CH.

2. Ecnv TpaHcnopTMpoBaHue TpaHchopmaTopa NPon3BOAAT C YaCTUYHbIM UKW MOJIHBIM C/IMBOM Mac/a,
TO YKa3blIBalOT:

- MOJIHYIO Maccy Macna;

- Maccy mac/sia B bake TpaHchopmaTopa;

- Maccy macna gas gonvBa U TEXHONOTMYECKUX HYXKA (MpoMbIBKa paguatopos v np.) - 10% nosHoli
maccbl macna.

3. Ec/iv 3aKas3umK BblABUIaeT AONOJIHUTEIbHbIE (cneunanbHble) TpeboBaHMA No Neperpyskam n ucxoas
M3 HUX M3roTOBAAIOT TpaHCHOPMATOpP, TO B MepedyeHb OCHOBHbLIX MAPaMETPOB BK/OYAIOT MapameTpbl,
XapaKTepusyoLmMe HarpysouHyt cnocobHOCTb.

5.2. B H Ha KOHKpeTHble TpaHchoOpMaTopbl AOMNYCKAETCA YCTaHaBAMBaTb [AOMNOJHUTE/bHbIE
napameTpbl KpOMe YKa3aHHbIX B 5.1.

5.3. MpeanoytuTenbHble HOMUHANbHbIE MOLHOCTU TPaHCPOPMATOPOB A0IKHbI cooTBeTCTBOBaTL FOCT
9680, HOMUHanbHble HanpaxKeHua - TOCT 721 n TOCT 21128.

5.4. HoMnHanbHaA YacToTa NUTatoLLEen ceTu AoKHa bbiTb 50 My, no FOCT 13109.



5.5. PacyeTHylo TemnepaTypy, K KOTOpPOWN cjeayeT NpuUBOAUTL MOTEPU U HaMpPAXKEHUE KOPOTKOro
3aMbIKaHWSA, MPUHMMAIOT PAaBHOM:

115 °C - ana TpaHcdOpPMaTOpPOB C U30/1ALMEN KnaccoB HarpesocTokocTn F, H no TOCT 8865 u C;

80 °C - gna TpaHchOpPMaTOPOB C CUCTEMOM oxnaxaeHua HU, HAL;

75 °C - ana octanbHbIX TpaHCPOPMaTOpPOB.

5.6. MpenenbHble OTKAOHEHUS U3MEPAEMbIX NapameTpoB TpaHCHOPMATOPOB OT HOPMUPOBAHHbIX HE
OONKHbI NPeBbIWaTb 3HAYEHWNM, YKa3aHHbIX B Tabaumue 2.

Tabnuua 2

HamMmeHnoBaHMe [lpenenbpHOE [IpuMeuaHne
napamMeTpa OTKJIOHEHUE, %
1. KosdpduimeHT +/- 1,0 Ina TpaHc@opMaTopoB C kOo30dMIIMeHTOM
TpaHchopMaLM TpaHchopMal My Qa3HBEIX HAIPSXEeHUN TPpU
I MeHee, a TakXe Ha HEeOCHOBHOM
OTBETBJICHUNU
+/- 0,5 I;igs BCeX OCTalJIbHEIX TpaHCchopMaToOpOB

Ha OCHOBHOM OTBETBJICHUN

2. HanpsxeHue +/- 7,5 Insa npyxOoOMOTOUHOTO TpaHchopMaTOopa
KOPOTKOTO WUV IOJiS [Iapbl OOMOTOK TPexXOoOMOTOUHOI'O
3aMelkaHmsa (U ) TpaHchopmMaTopa, ykazaHHOM B HI kak

K OCHOBHasd napa, opm U >= 10%
OCHOBHOTO K
OTBETBJIECHUA
+/- 10 I OCTaJIbHEIX TpaHCOOPMaTOPOB

3. IoTepu 10 g BCexX IOBYXOOMOTOUHBEIX U TpexoBMo-—
KOPOTKOTO TOUHHIX TpaHCOoOpMaTOpPOB M OJiI OCHOBHOM
3aMEIKAHMA Ha napel OOMOTOK TPexOOMOTOUHEIX
OCHOBHOM aBTOTPaHCPOPMATOPOB
OTBETBJIEHUNU

20 IJI1 HEOCHOBHEIX Iap OOMOTOK

TPexOOMOTOUHEIX aBTOTPaHCOOPMaTOPOB

4. IoTepu 15 Insa Bcex TpaHCchopMaTOpPOB
XOJIOCTOTO XOIa

5. CyuMapHble 10 Insa Bcex TpaHCchOOPMaATOPOB
norepu
6. Tox xoJioCc-— 30 Ina Bcex TpaHchopMaTOpOB

TOI'O XOoIa

7. IonHas 10 Ina TpaHc@opMaTopOB MOWHOCTBI He

Macca tojee 1,6 MB x A

[IprMeyYaHUs . 1. pn onpeneJieHUn CyMMapHBIX IOTEPHb
TPex0OMOTOUHOT'O aBTOTpaHchopMaTopa IoTEPU XOJIOCTOTO xona
CYMMMPYKT C NOTEPSAMM KOPOTKOI'O BaMBIKaHMSA OCHOBHOM IHapsl OOMOTOK.

2. OTCyTCTBME HMXHEI'O IPEeNeJIbHOTO OTKJIOHEeHUS o TOKa
XOJIOCTOTO XOIa M I[OTepb O3Haudaer, uTo ero 3HaUEeHUEe He
OTPaHUYEHO.

3. TIlo corJjlacoBaHMO Mexnoy M3TOTOBUTEJIEM 1 3akas3udMKOM
npeneJyibHoe OTKJIOHEeHNMEe HalIpAXEeHNA KOPOTKOI'O 3aMBIKAHM A OJIA
TpaHcbopMaTopoB PIIH Ha KpalMHMX OTBETBJIEHMAX, a Takxe s

HEOCHOBHHEIX IIap OOMOTOK TPexXOOMOTOUHBEIX TpaHChoOpMaTOpOB HEe IOOJIKHO
npeppmaTs +/- 15%.

4. Tlo corJjylacoBaHMUIO MeXIy N3TOTOBUTEJIEM M 3akKasuUKOM
npenejibHOe OTKJIOHeHMe KO30dmumeHTa TpaHcdopMalumy Ha OCHOBHOM
OTBETBJIEHUM IJII TPaHCOOPMATOPOB MOMHOCTHI He MeHee 100 MB x A He




OOJDKHO npeBmmaTs +/- 1,0%.

5.llpenesbHbE OTKJIOHEHUS koohdULIMEeHTa TpaHcbopMaL MM,
IpMBEIEHHBIE B IIYHKTE 1 TaOJIMLIEL 2, PacCIpOCTPaHAnTCa Ha
TpaHcPopMaTopsl MomHOCThEI Ho 1000 MB x A BKJIOUMTEJIBHO.

6. IllpenenpHEE OTKJIOHEHMS, IPMBEIEHHBE B IIyYHKTe 2 Tabjauuel 2,
He pPacCHIpOCTPaHAKnTCHS Ha HaOpSAXeHMe KOPOTKOT'O BaMBEIKaHMS MEXOy
YacTAMM pacllelnjieHHoM ooMmoTkM HH.

7. IlpemeJibHOE OTKJIOHEHME Ha NOTEepM KOPOTKOI'O SBaMBIKAHUS IJIS
TpaHCchopMaTOPOB MOWHOCTBI MeHee 1 MB x A [OONYyCTMMO IIPUHMMATBb
15%, uTO HDOJIXHO OBITH OT'OBOPEeHO B HIl Ha IaHHHE TPaHCHOPMATOPH.

8. IllpemesbHOEe OTKJIOHEHMe +/- 7,5% Ha HaNpaXeHMEe KOPOTKOTO
3aMBIKAHMS BBOOUTCS Ha TpaunchopMaTOpEL, paspaboTaHHEIE [OCTE

BBEeIeHUS B HOEMCTBME HACTOAWETO CTaHOgapTa.

5.7. Cxembl W rpynnbl coeguHeHWA OB6MOTOK TpaHCHOPMATOPOB AO/KHbI COOTBETCTBOBATb
npuseaeHHbIm B MpunoxeHuu b.

MpumeyaHme. Cxembl U FPynNMnbl coeguHeHUA 06MOTOK ogHoda3HbIX TpaHchopmaTopoB AnsA paboTbl B
TpexdasHoM rpynne yKasbiBatoT B Hl Ha 3Tn TpaHchopmaTopbl.

5.8. B TpaHcdopmaTopax C pacliensieHHOM Ha ABe 4acTm obmoTkonm HH HOMWMHanbHaA MOLLHOCTb
KaXKAo0l U3 ee YacTelt foMKHa bObITb, KaK NpaBuao, pasHa 50% HOMWHaNbHOM MOLLHOCTM TpaHcdopmaTopa.

6. TexHuyeckune TpeboBaHUA
6.1. TpeboBaHUA No Harpesy
6.1.1. MpeBbiweHWA TemnepaTypbl OTAE/IbHbIX 3/IEMEHTOB Mac/AAHOro TpaHcdopmaTopa Hag,
TeMNepaTypolr oxnaxkaatoulen cpeabl (BO3gyxa WM BOAbl) NPU UCMBITAHUAX HA HarpeB HAa OCHOBHOM

OTBETB/IEHUN OOTXKHbI 6bITb He bosnee 3Ha‘4€HMﬁ, YKa3aHHbIX B Ta6f|MLl,e 3.

Tabnuua 3

SyeMeHT TpaHchopmaTopa [IpeBLILEHVE
TeMIIepPaTyPH,
°C

OOMOTKM (CpelHMe I[PEBHIIEHUSa TeMIepaTypsl, KJacc
HAaIrpPeBOCTOMKOCTM M3OJALUUM A) :

- IPM €CTEeCTBEHHOM MM MNPUHYIUTEJILHOM UMPKYJIALUN 65
C HeHANpaBJIEHHBIM [IOTOKOM Macja uepes OOMOTKY

- OPM NPUHYIONUTEJILHOM LMPKYJIALUMM C HalpaBJIEHHBM 70
IIOTOKOM Macjla 4depes OOMOTKY

MacJyio B BEPXHUX CJOSAX (MCIOJIHEHME TEepPMETUUHOE 60
WV C PacCUMpPUTEJIEM)

[IOBEPXHOCTM MaT'HMUTHOM CHUCTEMBl M BJIEMEHTOB 75

MeTaJIJIOKOHCTPY KLU

Ons  TpexobMOTOUYHbIX PEXMMOB TPEXOOMOTOYHbLIX MACAAHbIX TPAHCPOPMATOPOB pacyeTHble
NnpeBblWeHUs TemnepaTypbl OTAE/bHbIX 3/1EMEHTOB He LO0MXHbl MPEeBbllaTb 3HAYEHWM, YKA3aHHbIX B
Tabnanue 3. B 3TOM C/ayyae npeBbllleHWME TemnepaTypbl BEPXHWX CNOEB Mac/ia TpexobmoTouyHOro
TpaHcdopmaTopa AOKHO ObiTb PACCYMTAHO ANA COYMETAHWMSA HArpy3oK C HanmboNbWMMKM CYMMapHbIMU
noTepsimu, a NpeBblleHMA Temnepatypbl OOMOTOK, MOBEPXHOCTU MAFHUTHOM CUCTEMbI W 3/IEMEHTOB
METAN/IOKOHCTPYKUMIA -  ANA  COYeTaHMA  HarpysoK, ABAAKOWMXCA Hambosnee  KeCTKUMKM  Ans
paccMmaTpmMBaeMOro asiemeHTa TpaHcpopmaTopa.

6.1.2. B oTaenbHbIX TOYKAX MArHUTHOM CUCTEMbI U 3/1IEMEHTOB METa/INIOKOHCTPYKLMI AonycKaeTca
npesblleHne TemnepaTypbl NTOBEPXHOCTU, HE COMPUKACAIOLLENCA C TBEPAOM U30aUMEN, HaL TemNepaTypoi
oxnaxgatowen cpeabl go 85 °C.

6.1.3. Ana macnsaHbix TpaHCOpPMaTOpPOB NpM BONTOBOM COEAMHEHUM KOHTAKTOB CbEMHbIX BBOAOB



npesblleHNEe TeMNepaTypPbl KOHTAKTOB HaZ, TEMMNEPaTYPON OKPYHKaloLWEN cpebl A0MKHO bbiTh He bonee:
85 °C - onA KOHTAKTOB B Macne;
65 °C - onAa KOHTAKTOB B BO3A4YXeE.
6.1.4. MNpeBbilleHMA TEMNEPATYPbI OTAENbHbIX 3/IEMEHTOB CYXOro TpaHchopmaTopa Haf TeEMNepaTypoi

oxJlaXKAaloleln cpeapl NPU UCMbITaHUAX Ha HarpeB Ha OCHOBHOM OTBETB/IEHMW He AO0/IXKHbl MPEBbIWATb

3HaAYeHUM, YKa3aHHbIX B Tabanue 4.

Tabnuua 4

dnemeHT TpaHcpopmartopa

Knacc HarpeBoCcTOMKOCTH No

MpeBbiweHne Temnepatypsbl, °C

rOCT 8865
O6MOTKM (cpeaHue A 60
npeBbllWeHNa TemnepaTtypbl)
E 75
B 80
F 100
H 125

MoBEepPXHOCTU MArHUTHOW
CUCTEMDbI U 9N1EMEHTOB
METaNINTIOKOHCTPYKLNI

He 6onee 3Ha4YeHuA, Jonyctumoro gna
conpuKacakowmxca n3onAaunoHHbIX
maTepunanos




MNpumeyaHne. [JonycKkaeTcA NpPUMeHeHWe OTAENbHbIX U30NAUMOHHBIX AeTaneit 6osee HU3KOro Knacca HarpeBOCTOMKOCTM, YEM KJ1IacC HarpeBOCTOMKOCTM
0OMOTOK B LLE/IOM, €C/IN UCTIbITAaHUAMM A0KA3aHO, YTO TemnepaTypa Hanbosiee HarpeTbiX TOUYEK U30NALUMOHHBIX AeTanel MOHUMKEHHbIX KNAaCCOB HarpeBOCTOMKOCTU He
npeBbIWaeT 3HaYeHUIM, 4ONYCTUMbIX A15 3TUX Knaccos no NOCT 8865.

6.1.5. MpK yCTaHOBMBLUMXCA TOKaxX KOPOTKOrO 3aMblKaHMsA, COOTBETCTBYOWMX 6.4.1, cpeaHsaa Temnepatypa obmoOTOK, onpeaensemas no [1], He po/kHa
NpeBbIWaTb 3HAYEHWUM, YKa3aHHbIX B Tabsumue 5.

Tabnuua 5
Bug, Matepuan Knacc HarpeBocTOMKOCTH MakKcrMmanbHan TemnepaTtypa
TpaHcpopmaTopa 0bMOTKM nsonaumMm obmotku no rOCT 0BMOTKM MPU KOPOTKOM
8865 3amblKaHum, °C
Meapb A 250
MacnsHbIn

ANOMUHUI A 200
A 180
Megb E 250
Cyxoi B,F,H 350
A 180

ANOMUHUMN
E,B,F,H 200




6.2. Harpy3ouHas cnocobHoCTb

6.2.1. HarpysouyHasi cnocobHoCTb, KakK CrnocobHOCTb TpaHcPopmaTopa HECTU Harpysky € yyeTom
YC/IOBUIA 3KCNAyaTaumu (npeallecTBylowein Harpysku TpaHchopmatopa M TemnepaTypbl OxNnaxkgatoen
cpegbl), AonKHa ObiTb onpegeneHa NO OTHOWEHUIO K HOMMHaAbHOMY TOKY, Npuyem Ana obmMoTKM ¢
OTBETB/IEHUAMM - K HOMUHA/IbHOMY TOKY OTBETBAEHMUA.

6.2.2. HOMWHaNbHbIE TOKU OTBETBAEHWUIA, HOMWHA/IbHOE HaMpPs)KEHME KOTOPbIX HUXKEe MUHYC 5%,
OO/KHbI ObITb OrpaHMYeHbl 3HAYEHMEM, PABHbIM HOMWHA/NILHOMY TOKY OTBETBAEHWS MUHYC 5%, a npwu
OTCYTCTBUM TaKOFO OTBETB/IEHWS - TOKY OTBETBEHMSA C 60bLIMM BAMMKANLLIMM 3HAYEeHNEM TOKa (Hanpumep,
npv agmManasoHe +/- 8 x 1,5% - HOMUHaIbHOMY TOKY OTBETBAEHUA MUHYC 4 X 1,5%).

HomMWHanbHaa MOLLHOCTb OTPULATE/IbHbIX OTBETBAEHUN AOJKHA ObiTb OrpaHWYeHa [0 3HAYEeHUW,
onpegensieMblx No TOKY B COOTBETCTBUM C TPEOOBAHUAMM HACTOALLETO NYHKTA.

6.2.3. B TpexobMOTO4YHbIX aBTOTpaHCPOpPMaATOpPax HarpysoyHad CnocobHOCTb [A0/KHa ObiTb
onpegeneHa c y4etom 6.2.1 No OTHOLWEHMUIO:

- K HOMUHanbHOMY TOKY BH - ans nocnepoBatesibHOM 0OMOTKY;

- K HOMUHaNbHOMY TOKY 06moTKM HH - ana o6moTku HH;

- K HanbobLIemy A0NYCTUMOMY TOKY 0bLLet 06MOTKM - AnsA obieit 06MOTKM.

MpumeyaHne. Hanbonblunin 4ONYCTUMbIN TOK 0bLLelt 06MOTKK, KaK NpaBmao, NpUHMMaoT Ha 10% -
30% 60nblIe Pa3HOCTU HOMUHAJIbHbIX TOKOB cTOpoH CH 1 BH, ocobeHHo B aBTOTpaHcPopmaTopax, K CTOPoHe
HH KoTopbIx NogKno4eHa eMKOCTHaA Harpyska (KoHaeHcaTopHan 6atapes, CUHXPOHHbIMA KOMMNeHcaTop m
np.), ecav B HA Ha KOHKpeTHble aBTOTpaHcPOPMaTOpPbl HE YKa3aHO MHOE.

6.2.4. TpaHCcPOpPMaATOPbI C CUCTEMOI OXNAXKAEHNA BUAA [, NPy OTKAIOYEHMM BCEX 3EKTPOABUraTENei
BEHTUNATOPOB A0/IXKHbI AOMYCKaTb HAarpysKky He meHee 50% HOMWHaNIbHOW MOLLHOCTU TpaHchopmaTopa.

6.2.5. BBoAbl M 0OTBOAbI HeWTpanu 0bmoTKM HH AonKHbI 6bITb BbIGpPaHbl Ha NPOAONKUTENLHYHO
HarpysKy TOKOM, PaBHbIM MO OTHOLWEHUIO K HOMUHANbHOMY TOKY 06MOTKM HH 25% ansa TpaHcdopmaTopos

co cxemom coeamHenua obmoTok Y /Y n 75% ansa TpaHchOpPMaTOpOB CO CXEMaMM COeAnHEHUA 0BMOTOK
Y/Z wD/Y .
6.2.6. BBOAb! M 0TBOAbI HENTPAM 06MOTKM BH TpaHchopmaTopoB KnaccoB HanpsixkeHns oT 6 ao 35 KB

co cxemoii coeamHeHms obmotok Y, / D 1 Bcex TpaHchopmaTtopos knaccos HanpsxeHus 110 KB v cabiwe

[OMIXKHbI 6bITb BbIOPaHbI HA MPOAOCNKUTENbHYIO HAFPY3KY TOKOM, PaBHbIM HOMUHA/IbHOMY TOKY 06MOTKM BH.

Beoabl M 0TBOAbI HENTPanM o6MoTKM CH TpexobMoTOUYHbIX TPaHCHOPMaATOPOB KAACCOB HaMPAKEHUA
110 KB u cBblwe A0AXKHbI 6bITb BbIOPaHbI HA MPOAO/IKUTENBbHYIO HArpy3Ky TOKOM, PaBHbIM HOMUHA/IbHOMY
TOKy 06moTKM CH.

6.2.7. lonyctumble cucTemaTU4ecKme Harpyskm n neperpysku, B TOM Yncae ¢ NoBblWeHHbIM U3HOCOM
N30N1ALMMN, C yHETOM NpeLLecTBYOLLEN HAarpy3Km TpaHchopmaTopa U TemnepaTypbl OXnaxaatoLen cpeabl U
KpaTKOBpEMEHHble aBapuiiHble (Ype3BblyaiiHble) NeperpyskM BCEX 3/IEMEHTOB TpaHchOpMaTopa, BKIOYAs
KOMMAEKTYIOLLME U3AENUA, AO0MKHbI OblTb YCTAaHOBAEHDI:

- no FOCT 14209, ecnn MHOe He yKasaHo B H[ Ha KOHKpeTHble TpaHchoOpMaTopbl, ANA MACAAHbIX
TpaHchOPMaTOPOB MOLLHOCTbIO 40 100 MB X A BKAHOUYMTESNBHO;

- B H[l KOHKpeTHbIX TpaHchOpMaToOpoB Als TpaHchopmMaTopoB MoLLHOCTbIO cebiwe 100 MB x A, ans
CYXMX TPaHCHOPMATOPOB U TPAHCPOPMATOPOB C HKUAKUM HEFOPIOUMUM ANINEKTPUKOM.

6.3. TpeboBaHUA K 31EKTPUYECKO NPOYHOCTUN U30AALUN

6.3.1. TpeboBaHUA K 3NEKTPUYECKON MPOYHOCTM U30ALNN TPAHCPOPMATOPOB KNACcCOB HanpsxKeHna 1
- 750 KB - no FOCT 1516.3. TpeboBaHMA K 3NEKTPUUYECKON NPOYHOCTU N301ALMM TPaHCHOPMATOPOB KlaccoB
HanpsaxeHua HUxKe 1 KB 1 knacca 1150 KB goKHbI BbITb YKa3aHbl B HA, Ha AaHHble TpaHCchopmaTopbl.

6.3.2. lna macnaHbix TpaHcHOpPMaTOPOB, NpeaHa3HAYeHHbIX ANa PaboTbl Ha BbICOTE, NPEBbIWAtOLLElN
1000 m (Ho He 6onee 3500 m) Hag, ypoOBHEM MOPA, BHELIHAA M301ALMA A0KHA 6bITb paccymTtaHa no FOCT
1516.3, ana cyxux TpaHcpopmatopos - no HA Ha AaHHble TpaHcPOpPMaTOpbI.

6.3.3. JonycTumble NPOAO/IKUTENbHbIE NPEBbIWEHUA HanPAXKeHUA

6.3.3.1. TpaHchopmaTOpbl KAACCOB HaNpAXKeHUsA 0 35 KB BKAOUMTENbHO MOLLHOCTLIO cBbllwe 630 KB



X A n Bce TpaHchopmaTopbl KnaccoB HanpsaxeHua ot 110 ao 1150 KB BKAOYMTENbHO AOMNyCKatoT
NPOAONKUTENbHYIO paboTy (NPU MOLLHOCTU He 6onee HOMUHANLHOW) NPU NPEBbLIWEHUN HAMPAXKEHUA Ha
nobom oTBeTBNEeHUN Ntobon 06MOTKM Ha 10% 60/1ee HOMUHANLHOTO HaNPAXEeHUA 4aHHOro OTBETB/IEHMUA.

6.3.3.2. JonycTMmble NpoAoNXKMTE IbHbIE MPEBbIWEHNS HAaNPAXKeHMA Ana TPaHCPOPMaTOPOB KNaccos
HanpaxeHna 0o 35 KB BkatoumnTenbHO mowHOCTLIO A0 630 KB x A BKAOUUTENbHO ycTaHasameatoT B HA.

6.3.3.3. lna aBToTpaHchopmaTopoB PIMH B HelTpanu gonyckaetcs NpPoao/IKUTelbHOe NpeBbIleHne
HanpsaXeHua (NpyM MOLLHOCTM He 6osiee HOMWHANbHOM), NOABOAMMOrO K toboMy OTBETBNEHMUIO Ntoboi
0bMOTKKM, 6onee 10% HOMMHANBLHOFO HaNPSAMKEHUA OAHHOro OTBETBAEHMA NpPU YCNOBUM obecneyeHwus
KOHTpO/A 3a BO3byXKaeHMem aBTOoTpaHchopmaTopa B npouecce ero paboTbl, KOTOpPoe He [AO0/KHO
npesblwaTtb 110% HopmanbHOro paboyero Bo3byKAeHMS.

MpumedvaHus. 1. 3a HopmanbHoe paboyee BO3OYXKAEHME MPUHMMAIOT HaMbosbliee U3 3HAYEHWUM
BO3OYKAEHWA aBTOTPaHCPOPMaTOpPa, MMEIOLLMX MECTO NPU NOABEAEHNN HA XOJIOCTOM XO4Y K KaxKaAoMy U3
OTBETB/IEHNN HOMWUHANIbHOTO HaMNPSXEeHUA 3TOro OTBETB/IEHUS.

2. B cnyyae BblHeceHHoro yctpoictsa PMH (Hanpumep, nocnenoBaTeNbHOrO PEryiMpoBOYHOrO
TpaHcpopmaTopa) aBToTpaHchopMaTop BMECTE C STUM YCTPOMCTBOM PacCMaTPUBAIOT KaK eaMHOE Lenoe.

6.3.3.4. MNpu npeBbilUEHUN HAMNPAXKEHUA B cooTBeTCTBUM C 6.3.3.1 - 6.3.3.3 HanpsKeHWe Ha noboit
cTopoHe (0bMOTKe) He A0MKHO NpeBbilaTh Hanbosbluee paboyee HanpaxeHue, ycTaHoBaeHHoe TOCT 721.

6.4. TpeboBaHUA K CTOMKOCTU NPU KOPOTKUX 3aMbIKaHUAX U YAAPHbIX TOIYKaX TOKOM

6.4.1. Tpe6oBaHMA K CTOMKOCTM NPU KOPOTKMX 3aMblKaHUAX

6.4.1.1. TpaHcpopMaTop AO0/MKEH BbIAEPIKMBATb BHELWHME KOPOTKME 3aMblKaHWA B 3KCMAyaTauMu Ha
MoboM OTBETB/IEHUM OBMOTKM MpPU NOBbIX COYETAHMAX CTOPOH MWUTAHUS, COOTBETCTBYIOLMX PEKMMaM
paboTbl TpaHchopmaTopa, YKasaHHbIM B HZ, M NPK yYKa3aHHbIX HUXKE 3HaYEHUAX TOKA KOPOTKOTrO 3aMblKaHuUs
W ero oIUTeNbHOCTY.

6.4.1.2. Hanbonblwmit yCTaHOBUBLUMICA TOK KOPOTKOTO 3amblkaHua | KA, B ABYXOOMOTOYHbIX

K.OTB /
TpaHchopmaTopax M  ABYXOOMOTOYHbIX pexuMmax TPexobMoOTOoUHbIX TpaHcPopmaToposB caeayet
paccynTbiBaTb Caeayowmm obpasom:

- pns ofAHodasHbIX TPaHCPOPMATOPOB M ABTOTPAHCHOPMATOPOB, BKIOUEHHbLIX Mexay ¢asoin u
HeMTPanbio, a TakXkKe Ansa TpexdasHbix TPaHCHOPMaTOPOB U aBTOTPAHCPOPMATOPOB Mo popmyie

J— HOM.OTB
)

IKOTB_ , (1
B, 1)

rae |, - Hanbonblmii ycTaHOBMBLUMICA NMHEIIHBIN TOK KOPOTKOTO 3aMbIKaHUA OTBETBAEHMSA, KA;
U, vom - HOMMHaNbHOE IMHEITHOe HaNpPAXKEeHUe OTBETBNEHNS, KB;
Z .. - dasHoe conpoTMBaEeHME KOPOTKOrO 3aMblKaHUA, OTHECEHHOE K paccMaTpuBaemoit obmoTke

(ctopoHe) u oTBeTBNEHMIO, ONpedensemoe no popmyne (2), Om;
Z, - basHoe conpoTMBAEHNE KOPOTKOrO 3aMblKaHUA ceTH, onpeaenaemoe no ¢opmyne (3), Om.

6.4.1.3. Hanbonblwmnii YyCTaHOBUBLLMIACA TOK KOPOTKOrO 3aMblKaHWA B TPEXOOMOTOUHbIX PEXMMaxX
[O/MKeH ObiTb onpegeneH Mo TPEX/yYeBOM CXeMe 3aMeLLeHus, KaxkAabld Nyd KOTOpOM COCTOMT W3
COMPOTMBNEHMA KOPOTKOTO 3aMbIKaHMSA, BHOCMMOTO TPaHCHOPMaTOPOM, U BKIKOYEHHOTO NOCNEA0BATENbHO

C HAM CONPOTUBIEHNA KOPOTKOIO 3aMblKaHUA COOTBeTCTByIOLLI,EI‘;I cetTun Zc.

6.4.1.4. ConpoT1BAEHME KOPOTKOTO 3aMblKaHWA TpaHchopmatopa Z, .., Om, cneayeT paccumnTbiBaTb
no popmyne

v U’

K.OTB HOM.OTB

7 =
T.0TB IOOSHOM ’ (2)



roe U - pacyeTHOE 3Ha4YeHNEe HanpAXXeHNA KOPOTKOro 3aMmblikaHMA OTBETBNIEHNA, NpuBegeEHHOE K

K.OTB

HOMWHa/IbHOM MOLLLHOCTU TpaHchopmaTopa Ha OCHOBHOM OTBETBEHUN, %;

SHOM - HOMMHA/1bHAaA MOLWHOCTb Tpchd)opmaTopa Ha OCHOBHOM oTBeTBAeHUN, MB x A.

6.4.1.5. ConpoTuBneHne KOPOTKOro 3aMblkaHuA ceTn Z, Om, paccuuTbIBAOT Mo popmyne

U 2
7 —_—coum

C_S—I(s)

C

rge UC.HOM - HOMMHa/IbHOE JIMHEUHOE HanpAXXeHne CeTy, KB;

SC - MOLWHOCTb Tpex$a3HOro KOPOTKOro 3amblKkaHuMA ceTu, MB x A.
MpumedaHua. 1. Jna TpaHcdopmaTopoB MoLLHOCTbI0 MeHee 3,15 MB x A conpoTuB/ieHMe KOPOTKOro

3aMblKaHUA CeTU, Kak MpaBMIO, He Y4YUTbIBAlOT, eCM OHO cocTasnseT He bBonee 5% conpoTtusBneHwma
KOPOTKOro 3aMblkaHWA TpaHcpopmaTopa, T.e. B dopmyne (1) Z, = 0.

2. Ona TpaHcdopMaTopoB COBCTBEHHbLIX HYMKA, 3/J1EKTPOCTAHUMIM KNaccoB HanpsxeHua o 35 KB
BK/IOYMTENBbHO CONPOTUBAEHUE KOPOTKOTO 3aMblKaHWA CETU HE YYMUTbIBAIOT.

6.4.1.6. MowHOCTb Tpexda3HOro KOPOTKOro 3aMblKaHMA CETU - B COOTBETCTBMM C Tabanuen 6.

Tabnuua 6

HommHanpHOE MomHOCTE Tpex@a3HOTO KOPOTKOT'O BaMBIKaHMA
HalpsXeHUe ceTu, ceru (xkpome ceTu HH aBTOTpaHchopMaTOpPOR)
kB S, MB x A
c
0Jisg TpaHC-— 0J1a TpaHcPopMaToOpOB KJIACCOB
bopmaTopoOB HanpsxeHusa 110 kB u Brme,
KJIaCCOB aBTOTPaHCOOPMaAaTOPOB KJIACCOB
HaOpsaXeHUS HanpsaxeHusa no 750 xB

Hyxe 110 xB|BKIIIOUMTEJIBEHO M TpaHCHOPMATOPOB
COOCTBEHHEIX HYXI DJIEKTPOCTAHUUN

oo 10 500 -
Ce. 10 " 35 BkJjoU. 2500 -
110 - 15000
150 - 20000
220 - 25000
330 - 35000
500 - 50000
750 - 75000
1150 - 80000

[na TpexobMOTOUHbIX aBTOTPAHCHOPMATOPOB MOLLHOCTb KOPOTKOTO 3aMblKaHMA CETU HA CTOpOoHe HH,
ecnu B HM He yKasaHO MHoe, cneayet NPUHUMATb:

600 MB x A - npy HOMMHaNbHOM HanpaxeHnn HH go 20 KB 1 MOLLHOCTN aBTOTPAHCPOPMATOpPOB A0 63
MB x A BKAHOUYUTE/IbHO HE3aBMCUMO OT UX KNlacca HanpsaXeHus;

1000 MB x A - np1 HOMUHanbHOM HanpaxXeHun HH 20 KB un cBbiwe aBTOTPaHCHOPMATOPOB Kacca
HanpaxeHua 220 KB HeE3aBMCUMO OT UX MOLLHOCTHU;

2000 MB x A - ans o6moTok HH TpexobmoTouHbIX aBTOTPaHCHOPMATOPOB KaaccoB HanpsixeHus 330,
500 n 750 KB.

Ons TpexobmMOTOUHbIX aBTOTPAaHCHOPMATOPOB Kaacca HanpsxeHua 1150 KB MoOLLHOCTb KOPOTKOro
3aMblKaHKUA ceTel ycTaHaBamBaoT B H Ha 3T1 TpaHcdopmaTopsl.

MpumedvaHue. Mo cornacoBaHUI0 MeXKAYy M3roTOBUTENEM M 3aKa3UMKOM JO0MNyCKaeTca NpUHUMATb



MOLWHOCTUN KOPOTKOIo 3aMblKkaHNA CeTU, OTINYatoWmMeca OT YKa3aHHbIX B Ta6m4u,e 6.

6.4.1.7. Ona TpexobMOTOUHbIX TPAHCPOPMATOPOB, UCKAKOUYAA aBTOTPaHCHOPMaTOpPbI, B 1H06OM ABYX-
AN TPEXOBMOTOYHOM PEXKMME KPaTHOCTb HaMbOo/bLIEro YCTaHOBMBLUErocA TOKA KOPOTKOrO 3amblKaHuA,
onpeaensiemoro B COOTBETCTBUM C 6.4.1.2, N0 OTHOWEHWUIO K HOMWHAIbHOMY TOKY 06MOTKM A0/KHa 6biTb
OrPaHWYEHa B COOTBETCTBUM C Tabuvuein 7 Npu yCI0BUM PAaBEHCTBA MOLLHOCTEN Bcex 0b6MOTOK. B ciyyae
Pa3/INYHbIX MOLLHOCTEN 0OMOTOK Npee/bHble KPaTHOCTU HanbobLLEro YCTaHOBMBLLETOCS TOKA KOPOTKOrO
3aMblKaHUSA OOKHbI BbITb yCTaHOB/EHbI B H/, Ha AaHHble TpaHCchopmaTopsbl.

Tabanua 7
Knacc HanpAaxeHuA I'Ipep,eanaﬂ KPaTHOCTb HanbosnbLLero YCTaHOBUBLLUEITOCA TOKAa KOPOTKOIo
obmoTkn BH 3daMblKaHUA
TpaHcpopmaTtopa, KB
B GMrKalwen K B CpeaHein no B Hapy*KHOI 0bmoTKe
CTEPXKHIO MarHUTHOM pPacnonoXeHuto Ha Mo PacrnoNoMKeHUIo Ha
cucteMbl 06MOTKe CTEP!KHE MarHUTHOM CTEP!KHE MarHUTHOM
cMcTembl 06moTKe cucTembl
35 - 12,0 -
110 10,0 14,0 9,5
150 10,0 14,0 9,5
220 10,0 15,0 8,0
6.4.1.8. Hanbonblwnii ygapHbii TOK KOPOTKOrO 3aMbiKaHuA |y£l , KA, cnegyeT paccumTbiBaTb Mo
dopmyne
L=l K V2, 4)
roe |K.0TB - HanbobLWNIA YCTAHOBUBLLMIACA TOK KOPOTKOTO 3aMblKaHMA, KA;
Kyn\/z - KOapdMUMEHT, onpeaensiemblt no Tabanye 8.
Tabnuua 8
U /U 1 1,5 2 3 4 5 6 8 10 |14 u OGojee
p a
K \/2|1,51|1,64|1,76 |1,95(2,09|2,19|2,28(|2,38 |2,46 2,55
ya
NpumeuaHus. 1. [Ona OpoMexyToOuHHX 3HadeHuit (U /U ) or 1 zmo
p a
14, He yKasaHHEIX B Tabjmuie, IONyCKaeTCsa ONpelesyiaiTh Ko30duumeHT
K \/2 mmueitnoi unrepnosauueri. (U /U ) - peakTuBHAg U aKTUBHAL
v p a
COCTaBJIANIME HANPAXEHMA KOPOTKOI'O 3aMBKAHUA TpaHchopmaTopa,
COOTBETCTBEHHO.
2. llo corjacoBaHMi MEeXOy W3TOTOBMTEJIEM M 3aKa3uMKOM I[IPU
OTHOIEHUN U /U BoJiee 14 gponyckaeTcs [IPMHYMAThH yIOapHEI

| a



koobduumenT 1,9 u K \/5, pPaBHEIL 2, 69.
ya

6.4.1.9. Haunbonbluylo NPOAOMKUTENbHOCTb KOPOTKOro 3ambikaHma (1 Ha 3aXumax

K.max )
TpaHchOPMaTOpPOB cCneayeT MNPUHMMATb MPU KOPOTKOM 3aMblKaHMM Ha CTOPOHAX C HOMWHaAbHbIM
Hanps*keHnem 35 KB 1 HUKe - 4 ¢, PN KOPOTKOM 3aMblKaHMUM Ha CTOPOHAX C HOMMHAIbHbIM HanpaAXeHnem
110 KB n cBble - 3 c.

6.4.1.10. JonycTMmyto NPOAONKUTENbHOCTb BHELIHEro KOPOTKOrO 3aMblKaHUA tK , C, NpY NpOTEeKaHUm

YCTaHOBMBLUErOCA TOKA KOPOTKOTO 3aMblKaHMA MeHee Haubo/bllero YyCTaHOBUMBLUEroca chepyet
paccunTbiBaTb No dopmyne

2

I
t :t K.OTB ) (5)

K K.max I 2
K

rae tK‘max - Aonyctnmaan npogoKNTeNIbHOCTb KOPOTKOIo 3aMblKaHUA NPU NPOTeEKaHUN Hanbosbluero

YCTAHOBUBLUErocA TOKa KOPOTKOro 3ambikaHuA no 6.4.1.9, c;

| ... - HaMBONbLIMIT yCTaHOBUBLIMIACA TOK KOPOTKOFO 3aMblKaHUA, A;

| - ycTaHOBMBLIMIiCA TOK KOPOTKOTO 3aMblKaHUA MeHee HanboIbLLEro yCTaHOBMBLIErocs, A.
Hanbonblee gonyctumoe 3HadeHwe npogosmkutensHoctn U He cnegyeT npuHumath 6onee 15 ¢

HE3aBUCUMO OT 3HAYEHUA IK .

6.4.2. Tpeb0oBaHUA K CTOMKOCTU TPaHCPOPMaTOPOB MNPKM yAaPHbIX TONUYKAX TOKOM

6.4.2.1. Cunosble TpaHCPOPMATOPbI AOMKHbI BblAEPKUBATbL B IKCMAYaTaLMU YaAaPHbIE TONYKN TOKOM.

[na macnaHbix TpaHcPOPMaTopoB, Kpome TPpaHCHOPMaTOPOB COBCTBEHHbIX HYXJ 3/1eKTPOCTaHLUMNM,
OTHOLIEeHMe AeNCTBYIOLLEro 3HaYeHUA YAaPHOro TONYKa TOKOM K HOMUHA/IbHOMY 3Ha4YeHUI0 TOKa (KpaTHOCTb)
He A0/IKHO NpeBblilWaTb 3HaYeHUI, yKasaHHbIX B Tabauue 9, a Ana TpaHcPOpPMaTopOB COBCTBEHHbIX HYXA,
3NeKTpocTaHuui - B Tabauue 10.

Tabnmua 9
UMCJI0 yHOapHBIX TOJIUKOB KpaTHOoCTh, He OOJiee, B 3aBUCUMOCTHU
TOKOM B CYTKM OT MOWHOCTM TpaHchopMaTopa
mo 25 MB x A |cB. 25 mo 100 MB x A BKJIOUY.
o 3 BKJIOU. 4,0 2,0
Ce. 3" 10 " 2,0 1,3
" 10 "™ 1000 " 1,3 1,1
IpumeuaHue. [na TpaHcbopMaTOpOB MOmWHOCThI Gojiee 100 MB x A
YMCJIO YIOapHBEIX TOJIUYKOB B CYTKM TOKOM CBBIIE HOMMHAJIBHOT'O 3HAYEHUS
TOKAa OOJDKHO OBITH COIJIACOBAHO MEXIYy 3aKalUMKOM M M3TOTOBUTEJIEM.
Tabnanua 10
[lpyurHa TOJIUKOB (IloBTOpPAE— KpaTHOCTE TOKa, He OoJee
HAT'PY3KU MOCTB,
He OoJiee IpM PacIEJIEHHOM |IIPpM HepacClelJIEHHOM
obmoTke HH obmoTke HH

OJiS KaxIooum oJis oJis oJis



JacTu OBMOTKM | OOMOTKM O0BMOTKU
obmMoTkM HH BH HH BH
[lyck oTmeJsibHEIX [JIIBa pasa 5 3 4 4
OBUTATEJIEN B CYTKU
CamMoszanyck Bcex|IIBa pasz3a 5 5 5 5
OBUTATeJen B Tono

[ns cyxux TpaHchopmMaTopoB AONYCTUMbIE YAAPHbIE TOYKM TOKOM A0KHbI ObITb YCTaHOBAEHbI B H/,
Ha KOHKpeTHble TpaHchopMaTopbI.

6.4.2.2. MNpun yncne ToN4YkoB Toka 6onee 100 B CYTKM MAW NMPU UX NPOAO/IKUTENBHOCTN 6onee 15 ¢
HEe3aBMCMMO OT UX YMCNA C/ieayeT NPOBOAUTL PACYETHYIO MPOBEPKY HArPy304YHOM CNOCOBHOCTU NO METOAMKE
MU3roToBUTENA.

6.5. TpeboBaHMA K COCTaBHbIM YacTam

6.5.1. YcTpolicTBa 3aWmTbl Macna

6.5.1.1. MacnsHble TpaHchopmaTopbl (3aN0NHEHHbIE MUHEPANbHBIM MAC/IOM) MOLLLHOCTbIO 25 KB X A m
6onee [OMKHbI ObITb CHAOMKEHbl pacWMPUTENEM WAWU APYTON 3alUMTON, NpenoxpaHAloWwen macio oT
HenocpeACTBEHHOIO KOHTAKTa C OKPYXKatoLWMM BO34YXOM.

6.5.1.2. B 3aN0/HEHHbIX MMHEpPaNbHbIM Mac/iom TpaHchopmaTopax Knaccos HanpsaKenua 110 n 150
KB mouHocTbio 25 MB x A 1 6oniee n Bcex TpaHcdopmaTopax Knaccos HanpsaxKeHns 220 KB 1 cbiwe macno
AOJ/IKHO 6bITb MNOMHOCTBIO 3aLLMLLEHO OT KOHTAKTA C OKPYMKAIOWMM BO3AYXOM MOCPeACTBOM MIEHOYHOM
3aLLUThI.

6.5.2. TpeboBaHMA K 3aLLMUTHbIM NOKPbLITUAM NpUBeaeHbl B MpunoxkeHun B.

6.5.3. MarHutHaa cuctema TpaHchopmaTopa M MACCMBHble MeETa/ZIMYECKME KOHCTPYKTUBHbIE
3NeMEHTbI AOKHbI UMETb HafleXXHOEe MeTal/IMYecKoe coeAnHeEHMe ¢ Hakom.

6.5.4. Mo TpeboBaHMIO 3aKa3unKa B TpaHCcOpMaTopax MoLHOCTbIO 6osiee 100 MB x A meTannmyeckoe
coegMHeHMe MArHUTHOM cucTemMbl ¢ 6AaKOM A0/1KHO ObiTb BbINOAHEHO CHAPYKM HaKa, npuyem BHYTpM HaKa
AKTMBHAA YacCTb 4O0XKHA 6bITb MONHOCTBHIO U30/IMPOBAHA OT AHA M CTEHOK bakKa.

6.5.5. [lononHuTenbHble TpeboBaHMA K COCTaBHbIM YacTaAM NpueeaeHbl B MpunoxkeHun I

6.6. TpeboBaHMA K CUCTEMAM OXNaXKAEHUA

6.6.1. TpaHcdopmaTopbl C NPUHYAUTENbHOMW CUCTEMOWN OXNAXKAEHWUSA OOJIXKHbI ObITb CHAOXEHbI
YCTPOCTBAMM [N aBTOMATMYECKOrO MYyCKAa W OCTAaHOBKM CUCTEMbI OXAXKOEHMWA, KOTOpble [AO/KHbI
cpabaTbiBaTb B 3aBUCMMOCTU OT TEMMEPATYPbI BEPXHUX CIOEB MAaCNa M TOKa Harpy3ku TpaHcpopmaTtopa.

6.6.2. BHelHMe macnonpoBogbl cuctem oxnaxaenua AU un L, (noctaBnsemble U3rotoBuTenem
TpaHchopMaTopa) AO/KHbI ObiTb BbIMONHEHbI U3 HEpP)KaBEIOWEN CTaan UAM MATepUanos, YCTOMUYMUBBIX K
Koppo3uu.

6.6.3. LWkadbl ynpasneHua cuctemoin 4, AL, HAL, v L, moryT 6b1Tb HaBelleHbl Ha 6aK TpaHcdopmaTopa,
ecnum WwKad paccumTaH Ha paboTy B ycnosuax BUOpauUmii, co3gaBaembix TpaHchopmaTopom.

6.6.4. TpaHchopmaTopbl C NPUHYAUTENLHOM CUCTEMOM OXNAXMKLEHWUA AO0/MKHbI OblTb CHABMKeEHbI
CUTHaNM3aLMen 0 NPeKpPaLLeHNN UMPKYAALMM MACAa, OX1aXKAAloLWEN BOAbl UM OCTAHOBKE BEHTUASATOPOB
AYTbA, @ TaKKe 06 aBTOMATUYECKOM BKAHOUYEHUMN UM OTKIHOUYEHUMN PE3EPBHOIO OXNAANTENA AN PE3EPBHOIO
NCTOYHMKA NUTAHWUA.

6.6.5. [lononHUTeNbHble TPeOOBAHUA K CUCTEMAM OXNaXKAEHUA NpUBeLeHbl B [puaoxkeHun M.

6.7. TpeboBaHUA K HAZEKHOCTH
[ns cnnosbix TPaHCHOPMATOPOB A0/KHbI ObITb YCTaHOB/EHbI C/ieAYOLME NOKA3aTeNM HALEKHOCTH:
- YCTaHOB/EHHaA HapaboTKa Ha OTKas - He meHee 25000 y;

- MOJIHbIN CPOK CNyKbbI - He meHee 30 nerT.

6.8. KomnaekTHOCTb



6.8.1. B KoMNAeKT TpaHCchopmaTopa A0/KHbI BXOAWUTb €ro COCTaBHbIE YacTy.

6.8.1.1. CocTaBHble YacTu, BXOAALWME B KOMMNIEKT TpaHCchopmaTopa, AOKHbI BbITb YKasaHbl B HA Ha
TpaHcHOPMaTOPbl KOHKPETHbIX BUAOB.

MpumeyaHme. B KomnaekT TpaHchopmaTopa BXOAUT TaKKe MaAC/o, 3aIMBaemMoe B TpaHChopmaTop npu
nepeBo3Ke.

6.8.1.2. MacnsaHble TpaHcpopmaTopbl, TPAHCMOPTUPYeMble 6e3 macna, Npu 3ano/IHeEHMM BaKka cyxum
BO34YXOM UM MHEPTHbIM ra30M, AO/IXKHbI ObITb YKOMMNIEKTOBaHbI CIeAYIOWNMN U3LENUAMMU:

- KOMMJIEKTOM 6a/1/TOHOB CO C}KaTbIM Fa30M B KOJIMYECTBE, AOCTAaTOYHOM A8 NOALEPKAHMA AABNEHUA
B 6aKke oT 5 oo 15 klMa Ha Bpemsa TPaHCMOPTUPOBaAHMA U NOCAEAYIOLWEro XPaHEHUS;

- YCTPOWCTBOM A5 MOAMNUTKM ra3om Haka, aBTOMaTUYECKM MOALEPHKUBAOWMM B HEM U3ObITOYHOE
pasneHue ot 5 go 15 kla.

6.8.1.3. TpaHchopmaTopbl C cMcTeEMamm oxnaxkaeHua suaos L v HL, ana KoTopbix npegycmatpusBaeTtca
NPUMEHEHME HOPMA/SIM30BAHHOM CUCTEMbI OX/JaXAEHMA B COOTBETCTBMM C TUMOBbIM MPOEKTOM,
KOMM/IEKTYIOT TPy6amMm noacoeauHEHUA CUCTEMbI OX/TaXKAEHWS K TpaHchopmaTopy.

6.8.2. K TpaHchopmaTopy nNpuaaratoT cneaytoLlyto TEXHUYECKYIO AOKYMEHTaLMIO:

- nacnopT TpaHcpopmaTopa;

- NacrnopTa KOMMNAEKTYOLWMX U3aennii;

- PYKOBOACTBO MO 3KCNAyaTaumu TpaHchopmaTopa, BK/AOYAKOWEE AOKYMEHTAUMIO MO N/laHOBOMY
PEMOHTY;

- MHCTPYKUMIO MO TPAaHCNOPTMPOBAHMIO, PA3rpy3Ke, XPAaHEHUID, MOHTA)Ky U BBOAY B 3KCMAyaTauUto
TpaHchopmaTopa;

- YepTeXKM BAXKHEMLLIMX COCTaBHbIX YacTel B cooTBeTcTBMM € HJL Ha TpaHchopmaTopbl KOHKPETHbIX
BNAOB.

OCHOBHble TexXHMYeCKMe [aHHble W XapaKTepPUCTMKM, KOTOpble AO0/KEeH coAep)KaTb nacnopT
TpaHcdopmaTopa, NpuBeaeHsbl B MpunoxkeHun E.

6.9. MapKupoBKa 1 ynakosKa

6.9.1. MapKkuposka

6.9.1.1. MapKupoBKa 3a*KMMOB (BBOAOB) ANA BHEWHEro NpucoeguMHeHus Ao0/MKHa 6biTb HaHeceHa
cnocobom, obecneymBaroWwMm ee [AOArOBEYHOCTb W CTOMKOCTb K aTtMochepHbiM BO3AENCTBUAM, B
cootseTcTBmM ¢ TOCT 18620.

MpumeydaHue. 3axknUMbl (BBObI) CneayeT MapKMpoBaTb B COOTBETCTBUM C MpunokeHnem XK.

6.9.1.2. Kaxabii TpaHchopmaTop A[0/IKEH ObiTb CHaAbXeH MNPUKPenseHHOW Ha BWAHOM MecTe
TabAMYKOM, HAa KOTOPOWM YKa3bIBaAOT C/ieAytolMe AaHHbIe:

- TOBAPHbIN 3HaK NPeanpuUATUA-U3roToBUTENS;

- HAaUMeHoBaHWe usgenus (TpaHchopmatop, aBToTpaHchopmaTop);

- 3aBOACKON HOMeED;

- ycnoBHoe 0603HavyeHue T1na;

- o6o3HaueHue HA Ha TpaHchopmaTop;

- AaTy U3roToBNAEHMA B COOTBETCTBUM € TpeboBaHuamuM HL,;

- ycnoBHoe 0603HavYeHne cxembl U FPyNMbl COEANHEHUA OOMOTOK;

- HOMMHANbHYIO YacTOTy B repuax;

- HOMUHANbHBIN PEXUM (B TOM Cay4vae, eCIN PEXUM OTINYAETCA OT NPOAOIKUTENBHOTO);

- HOMWHaNbHYIO MOLLHOCTb B KM/IOBOJIbTaMMNepax (YKa3blBatOT TaK¥Ke MOLLHOCTU OCHOBHbIX 06MOTOK
TPEXOBMOTOUHbIX TPAHCHOPMATOPOB U MOLHOCTL 06MOTKM HH TpexobmMOoTouUHbIX aBTOTPaHCPOPMATOPOB);

- HOMWHa/bHble HanpaXeHUA TpaHcdopmaTopa Ha OCHOBHOM OTBETB/IEHWM B BOJIbTaX WM
KW0BO/IbTAX;

- Npegenbl perynpoBaHmaA HanpsaKeHUs No 0bMoTKam (AnanasoHbl U CTyneHu peryiMpoBanus PMH u
N6B);

- HOMWHaNbHble TOKM OOBMOTOK Ha OCHOBHOM OTBETBJEHUM B amnepax;

- HanpAMKeHne KOPOTKOro 3aMbIKaHWA Ha OCHOBHOM OTBETBJEHWUW B NPOLLEHTaX (419 TPEXOBMOTOYHbIX
TpaHCchOPMATOPOB YKA3bIBAIOT HAMNPAXKEHME KOPOTKOro 3aMblKaHWUs BCeX Nap 0O6MOTOK);



- YPOBEHb U30/AUUM OBMOTKM N ee HelTpann ana obMOTOK KnaccoB HanpsxKeHua 110 KB u cBbile
(yka3sbiBalOT UcnbiTaTeNbHbIE HAMPAXKEHUS MPOMbILWAEHHON YacTOTbl M MOMHOrO rPO30BOrO MMMY/bCa ANA
BHYTPEHHEN n3onauum);

- KNacc HarpeBOCTOMKOCTN U30NALMM - TONbKO ANA CYyXMX TPaHCPOpPMaATOpPOB;

- MOJIHYIO0 Maccy TPaHCPOPMATOPOB B KMAOTPAMMaXxX UAM TOHHAX;

- Maccy macna B KMaorpammax Uam TOHHax;

- Maccy aKTMBHOWM YacCTW B KMNOrPammax UaM TOHHaX - 41A TpaHchOopMaTopoB MOLHOCTbI0 1 MB x A 1
bonee;

- TPQHCNOPTHYIO Maccy, ec/in OHa YKa3aHa B H/l Ha KOHKpeTHble TPAaHCHOPMATOPbI;

- Maccy CbeMHOM 4acTM 6aka B TPAHCMOPTHOM COCTOAHUM - AN TPAHCHOPMATOPOB C HUMNKHUM
pasbemom.

Mpumevanus. 1. Ona ogHodasHoro TpaHchopmaTopa, NpPeAHasHAaYeHHOro A/s COoeAMHEHMA B
TpexdasHylo rpynny, HOMUHa/bHbIE HaNpAXeHUA 0OMOTOK, coegMHsAEeMbIX B 3Be34y, 0603HayaloT B Buae

Apobu, uucnntTenem KoOTopon ABAAETCA INHEHOe HanpsiXKeHne TpexdasHoM rpynnbl, a 3HaMeHaTeiem \/5

2. Ans TpaHchopmaTopoB MOLWHOCTBIO 1 MB X A M 60siee yKasbiBalOT 3HAYEHWE HanpsKeHun
KOPOTKOro 3amblKaHWA, W3MepeHHOoe MNpW NPUEMOCHATOYHbIX MCMbITaHuAX. Ana TpaHchopmaTopos
MOLHOCTbIO mMeHee 1 MB x A gonycKaeTcs yKasbiBaTb 3HaYeHME HanpsAKeHWA KOPOTKOro 3amMblKaHus,
N3MepeHHOoe MPU TUNOBbIX UCMbITAHUAX.

6.9.1.3. Kpome 0603HayeHMs Ha TabnMYKe 3aBOACKOM HOMep TpaHchOopmaTopa AOKEH ObITb YETKO
0603HayeH Ha H6ake pAAOM ¢ TabANYKON.

6.9.1.4. Ona TpaHchopmaTopos MNEB 1 PIMH nepBomMy NosoxKeHWUIO NpuBoAa A0/1XKHO COOTBETCTBOBATb
Hambobluee 3HaYEeHNE HOMUHANbHOTO HAMNPAXEHUA OTBETBAEHNUA.

6.9.1.5. MapKMpoBKa mecTa 3a3eM/IeHua A0KHa ObiTb BbIMO/IHEHA MO oAHOMY M3 meToaos FOCT
21130.

6.9.1.6. TpaHcnopTHaa mapkmposKa - no NOCT 14192 co caeayowmMmm ONOAHEHUAMMN:

- OCHOBHbI€E, AONO/IHUTENbHbIE U MHOOPMALNOHHBIE HAANUCK ANA YNAKOBAHHbIX AE€MOHTUPOBAHHbIX U
3aMacHbIX YacTel [O/MKHbI OblTb HAHeCeHbl Ha Tapy, a A4aa JAeTaned u  cOOPOYHbIX eauHUU,
TPAHCNOPTMPYEMbIX 6€3 YNAKOBKMU, - HA AP/IbIKW UM AEeTann U cbOpoYHble e AUHULLbI;

- BUAbl MaHUNYNALNOHHbBIX 3HAaKOB, HAHOCUMbIX Ha rPy30Bble MeCTa, U MecTa UX HaHeCEeHUA O0NKHbI
cooTtBeTcTBOBaATb FOCT 14192 1 TEXHNYECKON AOKYMEHTaLUUM Ha TpaHchopmaTop.

6.9.1.7. Ha 6aKe TpaHchopmaTopa A0MKHbI OblTb HAHECEHbI NpeaynpeauTenbHble Hagnucun "JomKkpat"
NpY HaAMYNUU MeCT NoJ, YCTAHOBKY JOMKPATOB.

6.9.1.8. Ha bakax TpaHchOpmaTopoB, Ha aKTUBHOM YaCTW KOTOPbIX YCTAaHOB/MEH MmakeT (obpaseL)
nsonaumm, B6aM3n mecta yCTaHOBKM MaKeTa A0/XKHA ObITb HaHeceHa Haanucb "MakKeT usonauun'.

6.9.1.9. Bce Haanucu, yKasaHHble B 6.9.1.7 1 6.9.1.8, A0MKHbl ObiTb BbINO/JIHEHbI HECMbIBAaEMOM
KpacKom.

6.9.1.10. Ha petanax M cOOPOYHbIX eguMHULAX, MOANEXalMX AEMOHTA)Ky nepes OTNPaBKOM
notTpebuTento, foNXKHa BbITb NpeaycMOTPEHA MapKMPOBKA 415 NPaBUIbHOrO MOHTAXa.

6.9.1.11. Ha 6akax pacnpegenuresibHbiX TPaHCPOPMATOPOB, aKTMBHAA YacTb KOTOPbIX M3BJIEKaeTcA
BMECTE C KPbILWKOM, A0MKeH bbITb HAaHECeH 3HaK, HdopmMUupyoLwmii 06 sTom.

6.9.2. YnakoBKa

6.9.2.1. TpaHcdopmaTopbl, 3aMO/IHEHHbIE MUHEPasibHbIM Mac/ioM, a TaKXe AEMOHTMPOBaHHbIE Ha
BpeMA TPaHCNOPTUPOBAHUA KpynHOrabapuTHble cOCTaBHble YacTM nepeBo3AT 6e3 ynakoBkW. CocTaBHble
4acTu, BHYTPEHHAA NOBEPXHOCTb KOTOPbIX MPW 3KCMAyaTaumm TpaHchopmaTopa MMeeT KOHTAKT C MAc/iIoMm,
NPV TPAHCMOPTUPOBAHMUM U XPAHEHMM AOKHbI ObITb 3aLUMLLEHbBI OT MONAAAHUA B HUX BAArU U MNbinun.

TpeboBaHMA K ynaKoOBKe W TPAHCMOPTUPOBAHUIO TPAHCPOPMATOPOB, 3aNOJHEHHBIX CUHTETUYECKMM
Mac/10M, A0JIXKHbl 6bITb YKa3aHbl B HA, Ha faHHble TpaHcdopmaTopbl.

6.9.2.2. Cyxue TpaHchopmMaTopbl YNaKOBbLIBAKOT B COOTBETCTBUM € H/.

6.9.2.3. KomnnekTylowme cbeMHble COCTaBHble YacTu (BBOAbI, MPMBOPLI U T.4.) U KpenexkHble AeTau
OO/KHbI ObITb YyNakoBaHbl B COOTBETCTBUM C TpeboBaHuamKM FOCT 23216. MOKynHble KOMMAEKTyoWme
COCTaBHble 4acTW, MOCTynawowme Ha npegnpuAatTve - M3roToBuTeNb TPaHCHOPMATOPOB, YMAKOBbLIBAKOT B
cootBeTcTBMM ¢ HA Ha 3Tn nsgenma.

6.9.2.4. KaTeropua YynakoBKM [EMOHTUPOBAHHbLIX Ha BpemsA TPaHCNOPTUPOBAHWUA COCTaBHbIX W



3aMacHbIX YacTen, 3@ UCKIOYEHUEM YKa3aHHbIX B 6.9.2.1, KOHCTPYKUMA M TUN ALLMKOB B 3aBUCUMOCTU OT
MEXaHUYECKMX U  KAMMATUYECKUX BO3AEUCTBMA NpPU  TPAHCMOPTUPOBAHUM U XPaHEHUWU  [OJIKHbI
obecneymBaTb COXPAaHHOCTb YKA3aHHbIX YacTel BO BPEMA TPAHCMOPTUPOBAHUA U XPaHEHMUA.

6.9.2.5. KoHcepBaLma HeEOKpALIEHHbIX U HE UMEIOLLMX 3aLMTHBIX NOKPBITUIN HapYKHbIX MOBEPXHOCTEN
TpaHchopmMaTopa, NOABEPratoWMNXCA KOPPO3nn 1 nopye, - no FOCT 9.014.

6.9.2.6. BBogbl Ha HanpsaxeHue 6onee 35 KB, He AEeMOHTMpPYeMble Ha BpemsA TPAHCNOPTUPOBAHMS,
[O/IKHbI ObITb 3aLLMLLEHBI OT MEXaHUYECKUX NOBPEKAEHUI BO BPEMSA TPAHCNOPTUPOBAHUSA.

6.9.2.7. B HA, Ha KaxKabli TMN TpaHcpopmaTopa A0MKHbI ObITb YKa3aHbl Macca KaXAoro rpy3oBoro
mecTa (TpaHcnopTHOro 610Ka), X rabapuUTHbIE Pa3mepbl, a TaKKe Cnocobbl TPAHCMOPTUPOBaAHUA:

- B YNAKOBKE;

- 6e3 ynakoBKM.

6.9.2.8. JkcnayataumoHHaa HJ Ha TpaHchopmaTop W ero  KOMIJIEKTYOWMe Uusgenus,
TPAHCNOPTMPYEMbIE C KOMMJIEKTOM TpaHchopmaTopa, AOKHA ObiTb ynakoBaHa He Huke KY-2 no FOCT
23216.

7. TpeboBaHuMAa 6e3onacHoCTH

7.1. TpeboBaHus 6e30nacHOCTM, B TOM YMC/e NOXKapHOM, A0KHbI cooTBeTcTBoBaTh TOCT 12.2.007.0,
FOCT 12.2.007.2, TOCT 12.1.004, TOCT 14254.

7.2.3a3emneHune 6akoB TpaHCPOPMaTOPOB A0/KHO BbITb BbINOJHEHO B COOTBETCTBUM C TPeBOBaHNAMMU
FOCT 12.2.007.0 co cneaytowmnmm ONONHEHUAMMU:

- MPY NPUMEHEHUU NN 3a3eMieHna pe3bboBOro coeanHeHUs anameTtp pesbbbl gonxeH 6biTb M12
Ans TpaHchopMaTopoB MOLLHOCTLIO 25 KB x A 1 6onee n M8 - ans TpaHcPopMaToOpPOB MOLLHOCTbIO MeHee 25
KB x A;

- MOBEPXHOCTb 3a3eM/IAIOLLErO KOHTAKTa A0/KHA ObITb 40CTAaTOYHOM ANA NPUCOeAUHEHNS CTA/IbHOM
LWMHbI ceyeHnem He meHee 40 x 4 mm;

- 323eMJIAIOLLMIA KOHTAKT JOMKeEH ObiTb Pacno/OXKeH B AOCTYMHOM MecTe BHM3Y 6aka Ha ctopoHe HH,
a B TpaHchopmaTopax ¢ oxnaxaeHnem suaa C - B 4OCTYNHOM MeCTe OCTOBaA.

7.3. TpaHchopmaTopbl AO/IXKHbI ObITb CHAabKeHbl MPUKPENIEHHbIMU K B6aKy IECTHULLEN U yriopamMn B
cootBetcTBum ¢ FOCT 12.2.007.2.

JaHHoe TpeboBaHME He pPacnpoCTPaHAETCA Ha repmeTudyHblie TpaHchopmaTopbl ana KTM (6es
pacwuputens).

Ona nepeaBuKHbIX TPaHCHOPMATOPOB AOMYCKAETCA IECTHULY BbIMOJIHATL B BUAE CKOD, MpuBapeHHbIX
K 6aky TpaHcpopmaTopa.

7.4. lonycTMble 3HaYEHUA KOPPEKTUPOBAHHOIO YPOBHSA 3BYKOBOM MOLLHOCTM ANA TPaHCHOPMATOpPOB,
3aMO/IHEHHbIX MWHepanbHbIM  MACAOM, AOJ/XKHbI  cooTBeTctBoBaTh [OCT 12.2.024, pna cyxux
TpaHchOpMaTOpPOB M TpPaHCHOPMATOPOB, 3aAMO/IHEHHbIX CUHTETMYECKMM MAC/OM, a TaKXe Aans
TpaHcdopmaTopoB Ha HanpsaxeHue 1150 KB - no H/ Ha gaHHble TpaHchopmaTopbI.

8. TpeboBaHMA OxpaHbl OKpYKatoLLen cpeabl

8.1. Mpu npoussoacTBe TPaHCHOPMATOPOB, WX MUCMbITAHUM, XPAHEHUW, TPAHCMOPTUPOBAHMM U
aKcnAyaTaumm (MPUMEHEHMM), a TaKKe NPU YyTUAM3aLMM ONACHOMN B 3KOIOTMYECKOM OTHOLIEHMU MPOAYKLMUN
OO/MKHBbI BbITb NPesyCMOTPEeHbl Mepbl Na NpeaynpexneHus Bpeda OKpy)Kalowel npupoaHon cpepe,
34,0P0BbIO U reHeTU4Yeckomy GoHAY YenoBekKa.

8.2. Mpw yTUAM3aummn f0KHbI 6bITb BbINONHEHBI Ciegytowme TpeboBaHua:

- oTpaboTaHHOe TpaHCPOPMaTOPHOE MACcA0 HeobXoAMMO CAUTb B TEXHOJIOTMYECKME EMKOCTU U
OTNPaBUTb Ha pereHepaumio;

- MeTa/lIMYecKkmne CocTaBHble YacTn TpaHchopmaTopa (Meab M antoMUHMUIA OBMOTOK M OTBOAOB, CTa/lb
3/1EKTPOTEXHUYECKANA N KOHCTPYKLMOHHAA) A0/KHbI BblTb CAAHbI Ha NPeanpUATMA Mo nepepaboTKe LBETHbIX
N YepPHbIX METa/J/I0B;

- dapdopoBble U30NATOPbI, INEKTPOKAPTOH, PE3NHOBbIE YMIOTHEHWUA A0/IKHbI BbiTb OTNPABAEHbI Ha
MO/IMIOH TBEPAbIX 6bITOBLIX OTXOA0B.

9. Mpasunaa npmemku



9.1. [ns KOHTpoONsA COOTBETCTBMA TpaHchopmaTtopa TpeboBaHMAM HACTOAWErO CTaHZapTa
YCTaHOBAEHbI Cleaytolwme nNpaBuaa NPUEMKM U KATEropum WCMbITaHUMA: NPUemMocAaToyHble, TUNOBbIE U
nepuoanyeckue.

9.2. NMpunemocaaTtoyHble UcnbiTaHUA

9.2.1. NMpremocaaTo4HbIM UCMbITAHUAM AO/KEH ObITb NOABEPTHYT KaXKAbli TpaHchopmaTop.

9.2.2. Mepen nNpMeMoOCAATOYHbIMW UCMbITAHUAMM HEOHBXOAMMO MNPOBECTU BHELWHUIA OCMOTP
TpaHCchOPMaToOpa U NPOBEPKY HA COOTBETCTBME PaboUMM YepTeRam.

9.2.3. Mporpamma nNPUEMOCHATOYHbIX WCMbITAHUA [ONXKHA COAepKaTb Cheaylowme MPOBEPKM,
UCNbITaHMA U U3MEPEHUA:

- NpoBepKy KoadpdnumneHTa TpaHchopmaLuum U rpynnbl COegUHEHMA 0OMOTOK;

- ucnbiTaHMe nNpobbl Macna U3 H6aka macnsaHoro TpaHcdopmaTopa M KOHTaKTopa ycTpoictea PIH,
MMeIoLLLEro raleHue gyru B macsne no lNpunoxenuio U;

- UCNbITaHWE 3/IEKTPUYECKOM NMPOYHOCTU U30AALMN AR TPAHCHOPMATOPOB Knacca HanpsaxKeHua go 750
KB BKAtountenbHo no FOCT 1516.3 B 06beme npnemocaaTouHbIX UCHbITaHUI, AN TpaHCHOPMATOPOB KNaccoB
Hanps»keHns HUKe 1 KB 1 1150 KB - no HA Ha gaHHble TpaHchopMaTopbI;

- NPOBEpPKY NOTEPb U TOKA XO/IOCTOr0 X0A3;

- MPOBEPKY MOTEPb U HAMNPAXKEHUA KOPOTKOTO 3aMblKaHMA Ha OCHOBHbIX OTBETBAEHUAX A/1A BCeX Mnap
06MOTOK TpaHchopmaTopoB; A1A TpaHCHOPMATOPOB MOLWLHOCTbIO He 6onee 25 KB x A pgonyckaetca
NpoBOAMUTb 3Ty MPOBEPKY BbIOOPOYHO M3 MapTMM TPaHCHOPMATOPOB OZHOrO TWMa, NPU STOM YMCAO
TpaHchOPMaTOPOB B MAPTUM U MPaBMIA NPOBEPKNU AONKHbI O6bITb onpeaeneHbl B H, Ha TpaHchopmaTopbl
KOHKpPEeTHbIX BUAOB;

- ucnbiTaHMe 6aKa TpaHcdopmaTopa Ha reEpMETUYHOCTb - AN MaCAAHbIX TPAHCHOPMATOPOB U CYXMX
repMeTUYHbIX TpaHchopmaTopoB MO TpebOBaHUAM, YCTaHOBAeHHbIM B HJ, Ha KOHKpeTHble BUAbl
TpaHcPopmaTopos;

- ucnbltaHme ycTporicTs PMH B cbope ¢ TpaHchopmaTopom B cregytoliem obbeme:

NpoBepKa MNoCNeaoBaTENbHOCTU AEMCTBUA KOHTAKTOB, €C/IM OHA He MpPOBOAMIACH A0 YCTaHOBKM
ycTpoiictea PMH Ha TpaHchopmaTop,

npoBepKa MPaBUIbHOCTU COYNEHEHUS MOHTUPYEMbIX HA TpaHCchOpPMaATope COCTaBHbIX 4YacTew
ycTtpounctea PIH,

N3MepPEHMEe KPYTALLETO MOMEHTA Ha Bany NPMBOAA C NPOBEPKOMN paboTbl MexaHUYecKoit 610KMPOBKK
PY4YHOTrO ynpaBaeHus,

npoBepKa NpaBuIbHOCTM PaboTbl 61I0KMPOBKU 31EKTPOABUIATENA NPUBOAA,

nposepkKa yctponctea PMH nog Hanps:keHnem nytem 4 - 5-KpaTHOM NPOroHKU No BCemy AuanasoHy
perynmpoBaHus;

- U3MepeHuA chAeaylowWwmx napameTpoB ANA CPaBHEHWA C pe3ynbTaTaMW U3MEPEHUNH WX B
aKcnayaTaymm:

CONPOTUBAEHUA OOMOTOK MOCTOAHHOMY TOKY,

OVINEKTPUYECKUX  MapameTpoB  M301AUMM  (CONPOTMBNAEHUS  M30NAUMW,  TaHreHca  yraa
OVN3NEKTPUYECKUX NOTEPb M EMKOCTU ANA TpaHCHOPMATOPOB Knacca HanpaxeHua 35 kKB mowHocToio 10 MB
x A n 6onee n ana scex TpaHCHOPMATOPOB KAaccoB HanpsaxkeHns 110 KB u cebiwe),

noTepb XONOCTOrO X04a NPU MasIoM HanpsaKeHUu ana TpaHcpopmaTopos mowHocTelo 10 MB x A n
bonee.

9.3. Tunosble UcnbITaHMA

9.3.1. TUNOBbIM UCMBITAHUAM AONXKEH ObITb NOABEPrHYT TPAaHCHOPMATOP eANHUYHOTO NPOU3BOLACTBA,
obpasel (06pasLbl) M3 OMNbITHOM NAPTUN Ha COOTBETCTBME TPEOOBAHMAM HACTOALLEro CTaHAAPTa.

9.3.2. Mporpamma TUMNOBbIX UCMbITAHWUI AOKHA COAEPHKATb YKa3aHHbIe HUXKE UCMbITAHUA U MPOBEPKMU.

9.3.2.1. McnbITaHUA, NPOBEPKN N M3MEPEHUA MO MNYHKTY 9.2; NpuM 3TOM AONOJNHUTENbHO cneayet
NPOBOANTb U3MEPEHME NOTEPb U HAMPAKEHUA KOPOTKOrO 3aMblKaHMA Ha KPaMHUX OTBETBIEHUSAX.

9.3.2.2. VcnblTaHWe Ha Harpes.

9.3.2.3. UcnblTaHMe 3N1eKTPUYECKOM MPOYHOCTM M30AALUN ANA TPAHCHOPMATOPOB Kaacca HanpsarKeHun
00 750 KB BkatoumTenbHo no NOCT 1516.3 B o6beme TUMNOBbIX UCMbITAaHWUNA, AN1A TPaHCPOPMaTOPOB KAaccoB
HanpsaxXeHna Huxe 1 KB n 1150 KB - no HA, Ha aaHHble TpaHchopmaTopbl.

9.3.2.4. MNpremKka B 4acTU CTOMKOCTM MPW KOPOTKMUX 3aMbIKaHMAX W YAAPHbIX TOAYKAX TOKOM
(nocneaHee - TonbKo AnA TpaHCHOPMATOPOB COBCTBEHHbIX HY}K/ 3/IEKTPOCTaHLMNA):



a) B 3aBMCMMOCTM OT MOLLHOCTU TpaHchOpMaTopa MOCPEACTBOM MO KpalHeh mepe OAHOro M3
NepeyncsieHHbIX ganee cnocobos, KOTOPbIN JOMKeH ObITb YKasaH B HI, Ha KOHKpeTHble TpaHCchopMaTopbI
NN OFrOBOPEH MPW 3aKNHOYEHMWN KOHTPAKTa Ha NOCTaBKYy TpaHCchopmaTopa:

MCNbITaHME Ha CTOMKOCTb NPU KOPOTKUX 3amblkaHMsax no FTOCT 20243,

pacyeTHoe CpaBHeHMEe C TPaHCPOPMATOPOM  aAHANOMMYHOWM  KOHCTPYKUMKM  (NpoToTMROM),
BblAEPKABLIMM UCMbITaHWA HA CTOMKOCTb NMPWU KOPOTKUX 3aMblKaHUAX, NPU BbINOJHEHUMW YCNOBUIA B),

pacyeT (pacyeTHoe 0b6OCHOBaHME) MO METOAMKE M3roTOBUTENA ANA TpaHCPopmaTopoB 6O/bLIONM
molHocTu (6onee 40 MB x A), KoTopble cornacHo HJJ, He nogneaT UCMbITaHUAM Ha CTOMKOCTb MPU KOPOTKUX
3aMbIKaHUAX, NPU OTCYTCTBMMW YCMELIHO UCNbITAHHOIO NPOTOTMNA;

6) TpaHchopMaTOpPbl COBCTBEHHbIX HY}KA, SNEKTPOCTAHLUMNINA HE3AaBUCMMO OT MOLLHOCTU A0J/IKHbI 6bITb
UCMbITaHbl Ha CTOMKOCTb NMPW KOPOTKMX 3aMbIKaHUAX U YAAPHbIX TO/IMKaX TOKOM, MPUY 3STOM BO3MOKHa 3aMeHa
NCMbITaHUN PACYETHbIM COMOCTABAEHNEM C UCTbITAHHBIM MPOTOTMMIOM, HO HEAOMYCTMMA NPUEMKA TO/IbKO Ha
6a3e pacyeTHoro 06OCHOBaHWA; WcMbiTaHMe W BblbOp npoToTMNA (B CAyvyae 3ameHbl WCMbITAHWUN
COMOCTaBUTE/IbHbIM PACYETOM) C/ieayeT NPOBOAUTL MO METOAMKE, COTIAaCOBAHHOM MEXKAY U3TOTOBUTENIEM U
3aKa34YnKoOM;

B) NpuemKa TpaHchopmaTopa cnocobom pacyeTHOro cpaBHeHMA ¢ TpaHCHOPMaTOPOM aHaNOTMYHOM
KOHCTPYKLMM (NPOTOTMMOM), BbIAEPNKABLWMM WCMbITAHUA HA CTOMKOCTb npu K3, ponyckaetca npu
BbINOJIHEHUWN CIeAYIOLLMX YCNOBUIA:

TpaHchOpPMaATOP M MPOTOTUMN AOMKHbI OblTb WM3rOoTOBAEHbI Ha OLHOM M TOM e NpeanpuATUu-
N3roToBUTENE NO OAHOMY TEXHONOMMYECKOMY NpoLeccy,

paccmaTpuBaemblii TpaHCPOPMATOpP AO0/KEH MMETb BblAEPKMBAEMYIO MPU KOPOTKOM 3aMblKaHUM
MOLLHOCTb (HOMWHa/IbHAA MOLLHOCTb Ha eAMHULY 3HAYeHUA COMPOTUBNEHWUA KOPOTKOrO 3amblKaHMA) B
AnanasoHe ot 50% go 100% no cpaBHEHWIO C ero MPOTOTUMOM, aHANOMMYHbIE KOHCTPYKLMU OBMOTOK,
MarHMTHOM CUCTEMbI, ONMOPHOM U30AALMMN N NPECCYIOLLNX CUCTEM;

no pesy/bTaTam COMOCTAaBUTE/IbHOIO pacyeTa No MeToAMKe M3roTOBUTENA MPOTOTUN AO/IKEH UMETb
60/1ee BbICOKME MeXaHUYEeCKME YCUANA U HarPy3KK (HanpaxeHusa, aedopmaLMm, oceBble CU/bl Ha ONOpPbI),
MeHbLUKMe 3anacbl NPOYHOCTU U YCTOMUYNBOCTM.

9.3.2.5. cnbiTaHMA 6aKa Ha MeXaHUYECKY MPOYHOCTb:

- NpU M36bITOYHOM BHYTPEHHEM AaBAEHUWU [N MACAAHbIX MOLWHOCTbIO A0 1 MB x A U cyxux
repmeTMYHbIX TPaHCHOPMaATOpPOB;

- PV BaKyyMe - 4N MacasaHbIX TpaHchopmaTopos MoLHocTblo 1 MB x A u 6onee;

- Ha TpaHcrnopTepe A8 TPAaHCPOPMaTOPOB, TPAHCNOPTUPYEMBIX Ha TPAHCNOPTEPE COY/TIEHEHHOIO TUNA.

9.3.2.6. AKyCTUYeCKNe UCNbITaHUA.

9.3.2.7. WU3mepeHMe COMPOTMBAEHMA HYNEBOW MOCAeA0BaTe/IbHOCTM - Ans  TpexdasHbIx
ABYXOBMOTOUHbIX TpaHCPopMaTopoB 6e3 BOKOBbIX APM, UMEIOLLMX CXemy coeduHeHns obmoTtok YH/[, B
OCTaNbHbIX CAy4YasX TaKMe U3IMePEHMA NPOBOAAT NO TPebOoBaHWUIO 3aKa3uMKa MO COMNACOBAaHHOW C HUM
MeTOoAMUKe.

9.3.2.8. MpoBepKa macchl (B3BewmBaHMeM) AnA TpaHCcHOPMaTOpPOB MOLIHOCTbIO A0 1,6 MB x A
BK/IIOYMTE/IBHO.

9.3.3. [lonyckaeTcAa He NPOBOAUTL CAeAylolmne BUAbI TUNOBbLIX UCMBITAHWUIA Ha OCHOBE CPaBHEHMUA C
TPaHCHOPMATOPOM aHANOTMYHOM KOHCTPYKUUM (MPOTOTUMOM), M3FOTOB/IEHHBIM HA TOM e NPeanpuUATUM U
YCMELHO BblAEePKABLUMM COOTBETCTBYIOLLME UCMbITAHWA, eCn cObNtoaeHbl YCN0BUA, NEPEUYNCTEHHBIE HUXKE:

- UCMbITAHWE Ha Harpes - ec/iM paccMaTpmMBaEMbIl TPaHCHOPMATOP MMEET MOLLHOCTb, PABHYIO UM
MeHbLUYO (HO He 6osiee Yem BABOE), YeEM €ro NPOTOTUM, aHANOTMYHbIE KOHCTPYKLMN 0BMOTOK U MAarHUTHOM
CUCTEMbI, BWA, OXNAXAOEHWA, KOHCTPYKLMIO OXNaxKAAIoWeEN CUCTEMbI, @ MpeBbIEHUA TemnepaTypbl
paccmaTpmuBaemoro TpaHchopMaTopa No CONOCTaBUTE/IbHOMY PacYeTy C yH4eTOM Pe3y/1bTaToB UCMbITAHWUIA Ha
Harpes NPOTOTMNA COOTBETCTBYIOT HOPMaM, NpMBEAEHHbIM B 6.2;

- UCMbITaHMeE 3/IEKTPUYECKOM MPOYHOCTM U30AALUN - B CAIyYanX, npegycmoTpeHHbix TOCT 1516.3;

- UCMbITaHMA Ha CTOMKOCTb MPU KOPOTKOM 3aMblKaHUW - €C/IM BbIMOJIHEHbI YC/IOBUSA, YKa3aHHble B
nepeuucneHmn B) 9.3.2.4;

- UCMbITaHME Ha MEeXaHWYECKY MPOYHOCTb BaKa Npu BakKyyme U BHYTPEHHEM U3ObITOYHOM LaBAEHUM
- ecnm 6aK paccmaTpuBaemoro TpaHchopmMaTopa No cpaBHeHMIO ¢ Hakom NPOTOTMNA UMEET A5 OAMHAKOBbIX
6aKoB paBHble, a Aaa pa3HbiXx OakoB 6osiee HU3KME pacyeTHble MEeXaHUYEeCKMEe HaNpsXKeHUs npu
aHaA/MIOMMYHOM KOHCTPYKLMKM BaKa;

- UCMbITAaHMA HA MEXaHWYECKY0 MPOYHOCTb BaKa Ha TpaHCNopTepe M aKTUBHOM YacTM NPU NOABEME U



3anpeccoBke OOMOTOK - eCcau MpuM  OAMHAKOBbIX 6aKax M aKTMBHbIX YacTAX paccMaTpyBaemblit
TpaHcPoOpMaTop M MPOTOTUMN MMEIOT PaBHble pPacyeTHble MeXaHWYecKue HamnpAaXKeHWA, a Npu pasHblX, HO
KOHCTPYKTMBHO aHaNOMMUHbIX 6aKax M aKTUBHbIX YacTAX, OT/IMYAOLMXCA HE3HAYUTENbHO KAaKMMU-Tn60
anemeHTamu, - bonee HM3KME COOTBETCTBYIOLME HAMPAXKEHUS;

- QKYCTMYEeCKMEe MCMbITaHMA - €eCNM  paccMaTpuMBaemMbllit TpaHcHOpMaTop WM NPOTOTUMN UMELOT
NWOEHTUYHbIE MArHUTHblE CUCTEMbI, aKTUBHbIE YAaCTU U CUCTEMbI OXNTAaXAEHWUA, a HOMMUHANbHAA YacToTa U
WMHAOYKLMA B MarHMTHOW CUCTEME paccMaTpMBaemMoro TpaHchopmaTopa He Bbllle, Yem y NpoTOTUNA.

9.4. Nepunogmyeckne ncnbiTaHmMA

9.4.1. MepnoamYecKMM UCMbITAHUAM CNeayeT NnoasepraTb TPaHCOPMATOPLI CEPUMHONO NPON3BOACTBA
B 06bemMe TUMOBbIX UCMbITAHUI U NPOBEPOK.

McnbitaHna usonaumm onxHbl ObiTb NpoBeaeHbl B 0bbeme nepuoamyecknx ucnbitaHmin no FOCT
1516.3.

9.4.2. Tlepuogmyeckme UCNbITAaHNA cnegyetr MNPOBOAUTb He pexe OAHOro pasa B 5 ner ana
TpaHchOpPMaTOPOB MOLLHOCTbIO MeHee 10 MB x A, ogHoro pasa B 8 s1eT - An1a TpaHCcPOoPMaTOPOB MOLLHOCTbIO
Ao 100 MB x A n ogHoro pasa B 10 net - ans TpaHchopmaTopoB MoliHocTbio 100 MB x A n 6onee.
JononHnTenbHoO A0KeH 6bITb NPOBEAEH KOHTPOb NOKa3aTenein HafeKHOCTH.

9.4.3. [lonyckaeTcs He NPOBOAUTb NEPUOANYECKUE UCMbITAHUA HA HArpPeB, CTOMKOCTb NPU KOPOTKOM
3aMbIKAHWM U CTOMKOCTb K YAapHbIM TONYKaM Harpy3Kku, Ha MexaHM4YecKyo NpoYHOCTb BaKa Ha TpaHcnopTepe
M aKTMBHOM 4acCTW, a TaKXe aKyCTUYECKMe WCMbITaHWA M MPOBEPKY MAcCbl (B3BeWMBAHWMEM), €C/M
OOKYMEHTa/IbHO MOATBEPMKAEHO OTCYTCTBME pPeKMaMauuMil O Bbixodax M3 CcTpoa TpaHcHOpmaTopoB B
3KCMyaTaumm, CBA3aHHbIX C AedeKTamu KOHCTPYKLUUN WAN U3TOTOBJIEHMA, @ TaKXKe B Tex C/y4asx, ecau
NPOM3BOACTBO AaTTECTOBAHO NO cUCTEMe KadecTsa B cooTseTcTBmmu ¢ FTOCT P NCO 9001.

9.5. Ecv npm ncnbITaHMAX XOTA Hbl 0ANH M3 NapaMeTpoB TpaHcpopmaTopa He ByaeT COOTBETCTBOBATL
TpeboBaHMAM HACTOALLEro CTaHZapTa u/unm HA Ha KOHKpeTHbI TpaHchopmaTop, TO Moc/ie ycTpaHeHus
NPUYMHBI BO3HMKHOBEHUA AedeKTOB MNPOBOAAT MOBTOPHblE WCMbITAHMA MAPaMeTPoOB MO  MYHKTY
HecCoOTBETCTBMA U APYrMM NYHKTam, 3aBUCMMbIM OT BHOCMMOTO U3MEHEHMUA.

Ecnm TpaHchopmaTop He BblAep:Kan MCMbITaHWA HA CTOMKOCTb NMPW KOPOTKOM 3amMblKaHWWU W/uau
YOapHbIX TOIYKaX TOKOM U3-3a2 NOBPEXAEHWNA TONbKO OAHOM0 3/1eMeHTa, TO NO COrNacoBaHMUIO C 3aKa34YMKOM
[0MNYyCKaeTcs He MPOBOAMUTbL MOBTOPHOE UCMbITaHUE, €C/IN U3TOTOBUTE/Ib FAPAHTUPYET YyCTPaHEHNE NPUYUNHDI
NOBPEXKAEHMA 33 CYET NPUMEHEHUA LOMOJHUTENIbHBIX MEpP, MPOBEPEHHbIX HAa MOAENAX WAM Ha OPYrux
MCMbITaHHbIX TPAHCPOPMaTOPaX aHANOTUYHOM KOHCTPYKLUMN.

Echn gnsa yctpaHeHua NpuumMH AedeKToB MAM OLEHKW Pes3y/ibTaTOB MCMbITaHMI Ha CTOMKOCTb Npu
KOPOTKOM 3aMbIKaHMM NPOBOAMNACHL Pa3bopKa MArHUTHOW CUCTEMbl, TO [AOMYCKAloTCcA npeaenbHble
OTKIOHEHUA M3MePAEMbIX MAaPaMETPOB NOTEPb M TOKA XO0CTOro X043 OT HOPMUPOBAHHbIX 3HAYEHWUI 25% K
60%, COOTBETCTBEHHO.

9.6. [lonyckaeTca NpoBOAMUTb pPa3/INYHbIE BUAbI TUMOBbLIX U MEPUOANYECKUX UCNBITAHUI HAa O4HOM UK
HECKO/IbKMX NpeacTaBuTeNbHbIX 06pasuax AaHHOro TpaHcpopmaTopa O4HOMO 3aBOAA-U3rOTOBUTENA.

TpaHcpopmaTopbl, UMetoLwme oTanYma B 0603Ha4YeHUN, HO O4MHAKOBbLIE KOHCTPYKTUBHbIE NAapaMeTpbl
NPUMEHUTENbHO K KOHKPETHOMY BMAY MCNbITaHWMA, MOrYT ObiTb PAacCMOTPEHbl KaK MNpeacTaBUTe/bHble
06pasLbl 419 LAaHHOTO BUAA UCMbITAHWUNA.

9.7. MNMpOoTOKOANbI TUMOBBLIX U NEPUOANYECKMX WUCMbITAHWIN, @ TaKXKe pe3y/bTaTbl OMbiTa KOPOTKOro
3aMblKaHWA No ¢pasam (HaNpPAKEeHUs, TOKM) A0MKHbI ObITb NPeabABAEHbl 3aKa3unKy No ero TpebosaHuIo.

10. MeToabl KOHTpOAA
10.1. BHewHwWin ocmoTp TpaHchopmaTopa NPOBOAAT BM3yanbHO. Pasmepbl TpaHcpopmaTopa cneayet
NpoBepATb B NpoLEecce ero U3roToBaeHMA ¢ NOMOLLI U3MEPUTENIBHOFO MHCTPYMEHTa, obecneunsatoLero
TOYHOCTb U3MEPEHUI B Npeenax AONYyCKOB, YKa3aHHbIX HAa pabounx yepTerkax.

10.2. Bugbl n meToabl UCMbITaHWUA M NPOBEPOK TPaHCHOPMATOPOB NpmBeaeHbl B Tabaunue 11.

Tabnnua 11

HauMeHOBaHME MCHBHITaHMUA (MIPOBEPKM) MeTon MCHOEITaHMA

1. IpoBepka ko3dduLIMeHTa TpaHCchoOpPMaALIUM [Io T'OCT 3484.1



2. IlpoBepka I'pyNIbE COEIMHEHMNS ODOMOTOK To xe
3. lBMepeHMEe CONPOTUBJIIEHMS OOMOTOK "
IIOCTOAHHOMY TOKY
4. IlpoBepka OTEPb M HANPSXEHMUS KOPOTKOTO "
3aMBIKAHMSA (OIBIT KOPOTKOIT'O BaMBIKAHUSA)
5. IIlpoBepka HOTEPb M TOKa XOJOCTOTO XoIa "
(OIBEIT XOJIOCTOTO XOIa)
6. VBMepeHMre COIPOTUBJIEHUS HYJIEBOM "
IOCJIENOBaTEJILHOCTHU
7. VI3MepeHMEe TapMOHMUYECKOT'O COoCTaBa ToKa "
XOJIOCTOTO XOIa
8. JchoelTaHMSA Ha HaTrpes IIo T'OCT 3484.2
9. OmnpenejieHre IURJIEKTPUUECKMX IapaMeTpOB IIo T'OCT 3484.3
MBOJIALMN
10. VcnelTanme OaKOB Ha MeXaHMUECKYl NPOYHOCTHL| [Io I'OCT 3484.4
11. VcnelTaHusa OaKOB Ha I'€PMEeTUUHOCTD IIo T'OCT 3484.5
12. lJcnelTaHusa 3BJIEKTPUYECKOM MNPOYHOCTU IIo T'OCT 22756
MBOJIALUN m I'OCT 21023
13. VcnoelTaHMs Ha CTOMKOCTB IMIPY KOPOTKOM [To T'OCT 20243
3aMEIKAHUM M CTOMKOCTL IIPM YHOAPHBIX TOJUKAX
TOKOM
14. AKyCTUUECKME MUCIBETAaHUS IIo TOCT 12.2.024
15. KOHTpPOJIbE MapKMPOBKU IIo T'OCT 18620
16. VcnoelTaHMsa TpaHCOOPMaAaTOPHOTO MacJja ITo T'OCT 982, HIO
Ha TpaHcbopma-
TOPHEE MacJa
¥ IO MeTOoIUKe
n3roToBUTEIIA
17. IlpoBepka INPEBHUEHMN TeMIepaTypbl KOHTakTOB| [Io MeToOuke
CBEMHBIX BBOIOB VB3TOTOBUTEIIS
18. MNchnelTaHMEe aKTMBHOM UYaCTM HAa MeXaHUUEeCKYI To xe
IIPOYHOCTDb
19. VcnelTaHMe (IIPOBEepKa) Ha IIOXaPHYI Ilo mMeTOnUKE,
OIIaCHOCTB COOTBETCTBYIIIEN
TOCT 12.1.004
20. OnpeneneHye MacCH (B3BellMBaHMEM) I[Io MeToOOUKe
U3TOTOBUTEISL

10.3. 3HayeHMA NokasaTenen HafeKHOCTU TPaHCHOPMATOPOB ONPELEeNAtoT PACYETOM MO METoAMKe
N3roTOBUTENS C Y4ETOM PE3yNbTaTOB U PEKOMEHAALMN IKCMIyaTaLMu.

10.4. Maccy TpaHcHOPMATOPOB M MX COCTaBHbIX YacTel ONpenensatoT pacyeTom, a maccy
TpaHcHOPMaTOPOB MOLLHOCTLIO A0 1,6 MB X A BKAHOUMTE/IBHO - PAaCYETOM U B3BELLMBAHUEM.

11. TpaHcnopTUpOBaHUE M XpPaHEHUE

11.1. TpaHcnopTMpoBaHue

11.1.1. TpeboBaHMA K TPAHCNOPTUPOBAHUIO yCTaHaBAMBatoT B HM, Ha TpaHchopmaTopbl KOHKPETHbIX
BMAOB.

11.1.2. YcnoBua TpaHCNOPTUPOBAHUA TPAHCHOPMATOPOB:

- B YaCTM BO34ENCTBUA KAMMATUYECKMX PAKTOPOB - B COOTBETCTBMMW C FPYNNOM YCNAOBUIA XpaHEHUA NO
FOCT 15150;

- B 4YaCcTW BO3AENCTBUA MexaHMYeckmx ¢pakTopos - J1 no FOCT 23216.

11.1.3. TpaHcdopmaTopbl NEPEBO3AT KENE3HOLOPOXKHbIM WAW TPAHCMOPTOM ApPYyroro BuAa B
COOTBETCTBUM C NPaBMIAMM NEPEBO3KU rpy308 Uan HJ, AencTByOWMMM HA TPAHCNOPTe AaHHOIO BUAA.

11.1.4. Baku TpaHCHOPMATOPOB AO/KHbI MMETb MPUCNOCOBNEHUA ANA KpPenjeHua Ha Bpems
TPaHCNOPTUPOBaHMA. B cayyae NpUMeEHeHMA pacTAXKEeK OHM He [OJ/IKHbl KacaTbCA W noBpexaaTb
BbICTYNatoLLMe YaCcTK: paanaTopbl, 3aNOPHYO apMmaTypy 1 T.4.

11.1.5. [OnA TpaHCNOPTUPOBAHMA [OMYCKAETCA [AEMOHTaX OTAEe/bHbIX COCTaBHbIX YacTeW
TpaHchopmaTopa.

11.1.6. MacnsaHble TpaHcPopmMaTopbl MEpPeBO3AT BbICYLWEHHbIMU W 3aMoJIHEHHbIMM Macnom. [lo



COrN1aCoOBaHUI0 MeX Ay 3aKa3uMKOM M U3rOTOBUTEIEM MAM B C/ly4ae, KOrAaa 3TO yKasaHo B HJ Ha oTaenbHble
BMAbl TPAHCHOPMATOPOB, AOMNYCKAETCA BMECTO Mac/1a 3aNoNHATb TPaHCPOPMATOPbI CYXMM MHEPTHbLIM razom
WM BO34YXOM.

Mpu nepeBo3Ke TPAHCHOPMATOPOB C MAC/NOM B KOHCTPYKTOPCKON AOKYMEHTALLMM YKa3bIBAOT YPOBEHb
macna (Ho He HWKe YPOBHA MpPeccylolmnx Koneu), A0 KOTOPOro 3ano/iHAKT TpaHchopmaTop Ha Bpems
TPaHCNOPTUPOBAHMA.

11.1.7. MacnsaHble TpaHchOpmMaTOpbl, TPAHCNOPTMPYEMble B6e3 macna, ¢ 6aKoMm, 3aNOSIHEHHbIM CYXUM
BO34YXOM MM UHEPTHbIM Fa30M, AO/IXKHbl OblTb YNAOTHEHbI M UCMNbITaHbl HA FTEPMETUYHOCTb U36bITOYHbLIM
pasneHuem ot 25 go 70 Kla.

11.2. XpaHeHue

TpeboBaHMA K XpaHeHWUIO ycTaHaBAuBatoT B H, Ha KOHKpeTHble TpaHcHOPMaATOpPbl B COOTBETCTBUM C
FOCT 23216.

12. YKaszaHuA no sKkcnayatauum

Mpwv BBOAE TPAaHCPOPMATOPOB B IKCMJIyaTaLLMIO, @ TAKXKe B MPOLEecce aKCNIyaTauumn TpaHcpopmaTopos
cneayet cobntogatb TpeboBaHUA, yCTaHOBAEHHble B HJ Ha KOHKpeTHble TpaHchopmaTopbl.

13. NapaHTUK nsrotosuTena

13.1. WsrotoBuTeNb rapaHTMpyeT COOTBETCTBME TPAHCPOPMATOPOB TPebOBaHMAM HACTOALLErO
cTaHAapTa Npu cobM0AEHNN YCAOBUIA TPAHCMOPTUPOBAHMSA, XPaHEHNA, MOHTa)Ka M 3KCNyaTaumu.
13.2. FapaHTUIAHbIN CPOK 3KCMAyaTaunm TpaHcpopmaTopa - 3 roga co AHA BBOAA B SKCNIyaTaLMIo.

MpunoxeHune A
(obAsaTenbHoE)

YC/TOBHOE OBO3HAYEHWE TPAHC®OPMATOPOB

A.1. CTpyKTypHasa cxema yc/soBHOro o6o3HavyeHus TpaHcpopmaTtopa
X - X/X - X

L—————— KnrMaTuyeckoe MCIOJIHEHME M KaTeropud pasMelleHMA
mo I'OCT 15150

Knacc HanpaxeHma cTOpoOHHl BH, kB

HoMmHaspbHasa MOWLHOCTBE TpaHcdopMarTopa, kB x A
BykBeHHas uYacTb OOO3HAUEHUsS TuUlla COIJIACHO A.2

[ns asToTpaHcdOpMaToOpoB NpU Knaccax HanpaxeHusa ctopoHbl CH nam HH 110 KB u cBbiwe nocne
K/1acca Hanps»KeHus CTopoHbl BH yepes yepTy Apobu yKasbIBaloT K/1acc HanpaxeHua ctopoHbl CH nan HH.

A.2. BykBeHHas YacTb yC/I0BHOro 0603Ha4YeHus

ByKBeHHas 4acTb A0/1’KHA COOTBETCTBOBATL C/ieAyOLLLEMY NOPSAAKY 0603HAYEHMIA:

A - aBTOTpaHchopmaTop;

O nnn T - ogHodasHbIN an TpexdasHblii TpaHcPopmaTop;

P - pacwenneHHas obmoTKa HH;

6YKBbI YC/IOBHOrO 0603Ha4YeHUs BUAOB OXNaxKAeHuMA - No Tabanue 1 HacToAlero cTaHaapTa;

3 - TpaHCcHOPMATOP C eCTECTBEHHBIM MACAAHbIM OX/IAXKAEHWMEM WA C OXNAXKLEHMEM HErOpPHOYUM
KUOKUM OM3IEKTPUKOM C 3aLLMTON NPY NOMOLLM a30THOM NOAYLWKKN 6e3 pacumnpuTens;

1 - TpaHchopmaTop C MTOM M3oAALUEN;

T - TpexobmoTOUHbIN TpaHchopmaTop (415 ABYXOOMOTOUYHOrO TpaHCchopMaTopa OBYKBY He YKa3bIBaAIOT);

H - TpaHcdopmaTop PIMH;



C - TpaHchopMaTOp COBCTBEHHbIX HYMK A 3NEKTPOCTAaHLMNA.

A3. B H Ha KOHKpeTHble TpaHcpopmaTopbl MOryT ObiTb NPeayCMOTPEHbl AOMNOJAHUTENbHbIE
H6yKBEHHble 0603HaYeHNs Nocne ByKB, MepPeYMCNeHHbIX Bbille.

A.4. Ana TpaHcdOpMaTOpPOB C pasHbIMM Knaccamm HanpsxkeHMa obmMoTok BH gonyckaetca npumeHsaTb
OAMHAKOBblE YC/N0BHble 0603HAYeHUs, ecan 3T TpaHCcHOPMATOpPbl PA3NMYAOTCS /IMWb HOMMHANbHbLIMU
HanpaxXeHnaMKn. B aTom cnydae yKasbiBatoT HAMBObLLIMIA M3 KNACCOB Hanps»KeHua obmMoTKM BH.

A.5. Mpumepbl YCNOBHbIX 0603HAYEHMNIA:

- TpaHcdopmaTopa TpexpasHOro CyXoro C eCTeCTBEHHbIM BO3AYLWHbIM OXNAXKAEHNEM MNPU
3aWMLEHHOM WMCMNONIHEHUKN, ABYXOOMOTOYHOro, mowHocTbio 100 KB x A, Knacca HanpskeHua 10 KB,
ncnonHeHua Y Kateropum 3 no N'OCT 15150:

TC3-100/10-Y3;

- TpaHcdopmaTopa TpexpaszHOro MacaAHOTO C OXNaXKAEHNEM MPU eCTECTBEHHOMN LIMPKYAALMM BO3AyXa
N macna, AByXxO0OMOTOYHOrO, C peryiiMpoBaHMeM Hanps)KeHWUs nof Harpy3kou, mouwHocTblo 2500 KB x A,
Knacca Hanps»keHusa 110 kB, ncnonHeHus Y Kateropum 1 no FOCT 15150, rog pa3paboTtkm 2003:

TMH-2500/110-Y1;

- aBTOTpaHchopmaTopa TpexdasHOro MacaAHOTO C OXNAXKAEHUEM MPU NPUHYAUTENBHOM LIMPKYNALNN
BO34yXa M Mac/ia C HeHanpaB/IeHHbIM NMOTOKOM Macna, TPEXOOMOTOUYHOrO, C peryiMpoBaHMeM HaNpPAKEeHWUS
nog, Harpyskoi, molHocTbio 200000 KB x A, Knacca HanpsaxeHns o06moTkn BH-330 KB, knacca HanpsxKeHus
06mOoTKM - CH-110 KB, ncnonHeHua Y kateropmm 1 no NOCT 15150, roa paspaboTkm 2005:

ATALTH-200000/330/110-Y1.

MpunoxeHne b
(obAsaTenbHoe)

CXEMbI U TPYMMNbl COEAMHEHMA OBMOTOK TPAHC®OPMATOPOB

b.1. Cxembl M rpynnbl coeauHeHUs O0OOMOTOK TpaHCHOPMATOPOB AOJIKHbI COOTBETCTBOBATb
npueeneHHbIm B Tabanuyax 6.1 - 6.8.

Tabnunua b.1
Cxembl U rpynnbl coeanHEHUA 0O6MOTOK TpexdasHbIX
ABYXOBMOTOUHbIX TpaHchOpMaToOpOB
Cxema coegmHeHns obMoToK Anarpamma BeKTOPOB HanpAXeHuaA YcnosHoe
XOJIOCTOro X043 o603HayeHune

BH HH BH HH

A B b B b
Y/Y,-0

X Y X A C a c
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X Y V4 A C a
c Y/Z, 11
X Y Z
a
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A C a c
Tabnnuya b.2
Cxema v rpynna coeauHeHns 06mMoToK ogHodasHbIX
ABYXOBMOTOUHbIX TpaHchOpMaTOpPOB
Cxema coeanHeHunA 0BbMOTOK ﬂmarpamma BEKTOPOB HanpAxXeHuAa YcnoBHoe
XO/10CTOro Xxoaa o0b03HayeHune
BH HH BH HH
A A a 1/1-0
X X




Cxembl ¥ rpynnbl coeguHeHUs 06MOTOK TpexdasHbIX
TPEeXobMOTOYHbIX TPaHCHOpPMATOPOB

Cxema coeanHeHUA 0bMOTOK ﬂmarpamma BEKTOPOB HanpAxXeHuAa YcnosHoe
XON0CTOro XxoAaa obo3HavyeHMne
BH CH HH BH CH HH
0

(0) A B C | Cp By Ay, ¢c b 2 5 Bm h YH/YH/D-O-ll

x| vl z z. 1Y, X A Cl A, Cn | o
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Cxema v rpynna coeanHeHnsa o6MOTOK TpexdasHbIX
TPEXOBMOTOUYHbIX aBTOTpaHCPOpPMaTOpPOB

Cxema coegmHeHna 06MOTOK

[narpamma BeKTopoB
HanpsAKeHNa X00CTOro X043

BHwu CH

HH

BH n CH

HH

YcnoBHoe o6o3HayeHue

Tabnuua b.3

Tabnvua 6.4
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Tabnnuya B.5
Cxema U rpynna coeanHeHUa 06MOTOK 0gHOda3HbIX
TPEX0bMOTOUYHbIX aBTOTpaHCPOpPMaTOpPOB
Cxema coeanHeHMUA 06MOTOK [dnarpamma BEKTOPOB HanpaxeHua YcnosHoe
X0J10CTOrO X043 0603HayeHne
BH wu CH HH BH wu CH HH
A A, X X a A a lasto/1-0-0
Am
X X
Tabnuua 6.6
Cxema U rpynna coeanHeHUa 06MOTOK TpexdasHbIx
OBYXOBMOTOUYHbIX aBTOTpaHchoOpmaTOpOB
Cxema coeanHeHMUA 06MOTOK [Ounarpamma BEKTOPOB HanpsaxeHna | YcnosHoe obo3HayeHme

XO/10CTOro xoga

BH 1 HH BH 1 HH
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Tabnnua b.7
Cxema v rpynna coeanHeHns o6mMoToK ogHOoda3HbIX ABYXOOMOTOUHbIX
TpaHchopPMaTOpPOB € pacliensieHHoln obmoTKon HH
Cxema coeanHeHN 06MOTOK [dnarpamma BEKTOPOB HaMnpAKeHUA YcnosHoe
X0N10CTOro X043 0603HaveHune
BH HH BH HH
Xy a4 A% 1/1-1-0-0
5 g A
X4
X a a
2 2 X A%
X
Tabnuua 6.8

Cxembl M rpynnbl coeanHeHNA 0BMOTOK TpexdasHbIX ABYXOOMOTOYHbIX
TpaHcdopMaTOpPOB € pacuienneHHon obmoTtkon HH



Cxema coeanHeHUs 06MOTOK Jnarpamma BeKTOpOB HanpAXeHuA YcnosHoe
XON0CTOro xo4a o603HayeHune
BH HH BH HH
o b e Y, /D-D-11-11
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B.2. Cxembl W rpynnbl COeAMHEHWS OBMOTOK oOAHOda3HbiIX TpaHcpopmaTopoB Ans paboTbl B
TpexdasHom rpynne caegyeT yKasbiBaTb B HL, Ha AaHHble TpaHChOPMaATOPbI.

B.3. YKasaHHble B Tabnmuax b6.1 - 6.8 cxembl coeanHeHUA 06MOTOK He OTHOCATCA K AeNCTBUTENbHOMY
pPacnonoXeHUO OTBOAOB aKTUBHOWM YacTu M BBOAOB Ha KpbllwKe 6aKa TpaHcpopmaTtopa.

Cxembl coeanHeHusa 06mMoTok BH yKkasaHbl co cTOpOHbI 0TBOAOB 06MOTKM BH, a cxembl coeguHeHun
06moToK CH 1 HH - co ctopoHbl oTBOoA0B 06MOTKM HH.

MpumeyaHue. B cxemax coeguHeHMAa oBMOTOK AONYCTMMO BMecTo ob6o3HauyeHuit A, B, Cun a, b, ¢
ncnonbzosBatb 0b6o3HauveHua |, II, Il v i, ii, iii coOTBETCTBEHHO, KOTOPbIE MPUMEHAIOT B MeXAYHapoaHOM
npaKTuKe.

MpwnnorkeHue B
(obAsaTenbHoe)

SAWKMTHbBIE NOKPbLITUA

B.1. Ana macnsaHbIXx TpaHCHOPMATOPOB MeTa/I/IMYECKME NMOBEPXHOCTU 3/IEMEHTOB aKTUBHOM 4acTu,
BHYTPEHHMWE NOBEPXHOCTM BaKa, paclUMPUTENA U 3aLLMTHOTO YCTPOICTBA (BbIXOMHOM TPY6Obl) A0NKHbI UMETb
MaCNOCTOMKOE NOKPbITUE, 3aLLMLLAIOLLEE MAC/IO OT KOHTaKTa C HUMU M HE OKasblBatoLLee BPeAHOro BANAHUA
Ha macno.

JonycKaeTca He 3alMLaTh MOKPbITUEM TOPLEBblE MOBEPXHOCTU MArHUTHOM CUCTEMbI, MarHUTHble
3KpaHbl, aNIOMUHUEBDBIE LWHBI, AETaNN NEePEeKNoYaloLWUX YCTPOMCTB, KPenexHble AeTann, a TakKe gpyrue
[AeTasIn U COCTaBHble YaCTM aKTUBHOM YaCTW, He OKa3blBaloOLLME aKTUBHOMO KaTaIMTUYECKOro BO3AENCTBUSA Ha
macno.

B.2. Oxnagutenn cucTemM OXNAXKAEHUA  AOMKHbI  OblTb  OYUWEHHBIMMA U MPOMBITBIMMU
TpaHCPOPMaTOPHbLIM MAC/IOM.

Tpy6bl MacnoNpPoOBOAOB CUCTEM OXNAXKAEHUA, coeanHAowMe Bak TpaHchopmaTopa ¢ OXNagUTeNns mu,
OO/MKHbI  OblTb  KOPPO3MOHHO-CTOMKMMM U MACNOCTOMKMMW  WAM  UMETb KOPPO3MOHHO-CTOMKOE U
MacC/10CTOMKOE BHYTPEHHEE NOKpPbITHE.

B.3. Ons TpaHcPopmMaTopoB, 3a/UTbIX CUHTETUYECKMM MAC/IOM, U MACAAHbIX TPpaHCPOPMaATOpPOB C
roppupoBaHHbIMM  HaKamK, 3aAUTbIX MWUHEpPanbHbIM MacioMm, TPeboBaHUA 3aWMTbl BHYTPEHHUX
NOBEPXHOCTEN A0XKHbI 6bITb YKa3aHbl B HA, Ha AaHHble TpaHcpopmaTopbl.

B.4. HapyHble noBepxHOCTU TpaHcPOpmaTopa M3 HEKOPPO3UOHHO-CTOMKUX MaTepuanoB AO0JIXKHbI
UMeTb CTOMKME K aTMOChepPHbIM BO3A4EMNCTBUAM NOKPbLITUA. MNpumeHaeMble Ana 3TUX Lenen NakKoKpacoyHble
MOKPbITUA AO0KHbI ObITb CEPOTrO, CBET/NIO-CEPOTO UM TEMHO-CEPOTO LBETOB.

Ona cyxmnx TpaHchopmaTopos TpeboBaHMA K LBETY MOKPbLITUIA HAPYKHbIX MOBEPXHOCTEN A0NKHbI ObITb
yKasaHbl B H[], Ha AaHHble TpaHchopmaTopbl.

MoBepxHOCTM pe3bb0oBbIX COeaMHEHUN, AeTanel couneHeHna H6aKka ¢ TPAHCNOPTEPOM COYNEHEHHOTO
TMNa, MOBEPXHOCTM KaTaHMA KaTKOB, NOBEPXHOCTM 3a3eM/IeHUA AOMNYyCKaeTca He 3aluuLLaTh NOKpbITUAMKU. B
3TOM C/ly4ae yKa3aHHble NOBEepPXHOCTU NoANENXKaT KOHCepBaLuK.

B.5. TpaHchopmaTopbl ana KTMN mowHocTblo cBbiwwe 250 KB X A A01KHbI 6bITb OKpalleHbl B OANH LBeT
C UX WKadpamm.

MpunoxeHune I
(obs3aTtenbHoe)

COCTABHbIE YACTU TPAHC®OPMATOPOB

I.1. YctaHaBAMBaemble Ha TpaHcPOpmaTopax BBOAbI A0/XKHbI ObITb, eciv B HA Ha TpaHcdopmaTop He
OroBOpPEHO MHOoe, ANA Knacca HanpsxkeHua 110 kB c TBepaoli (RIP) nsonsaumen, ona KNaccoB Hanps»KeHUs ot
150 po 750 KB repmeTtnyHble KoHAeHcaTopHble no TOCT 10693 n NOCT 23865.

I.2. 3aXXMMbl CyXMX TPAaHCHOPMATOPOB AOKHbI ObITb BbIMONHEHbI B COOTBETCTBUM C TpeboBaHUAMM
FOCT 10434.

r.3. B aByxobmoTouHbIXx TpaHchopmaTopax mouwHocTbio 32 MB x A n 6onee, TPeXobMOTOYHbIX



aBToTpaHcpopmaTopax MowHocTelo 63 MB x A M 6onee M TpaHCcHOpPMaTOpax COBCTBEHHBIX HYXKA,
3NEKTPOCTaHUMA molHOocTbio 10 MB x A 1 6onee [onKHa ObiTb NPeaycMOTPEHa BO3MOMKHOCTb
npucoegMHEHNs 3KpPaHMPOBAHHbLIX TOKOMNPoBogoB BBOAOB HH K 6aKy TpaHchopmaTopa MM yCTaHOBKaAM
TpaHchopMaTopoB TOKA. B TpaHchopmaTopax coOBCTBEHHbIX HYXKA, 31EKTPOCTAHUMI KNAcCcoB HanpsXKeHna 40
35 KB BKAOUMTENbHO MOLLHOCTBIO 10 MB x A 1 6onee AONONHUTENBHO AO0/MKHA OblITb NpesycMoOTpeHa
BO3MOXHOCTb NPUCOEAMHEHWUA IKPAHUPOBAHHbIX TOKONPOBOAOB BBOAOB BH K 6aKy TpaHcdopmaTopa nam
yCTaHOBKaM TpaHCcHOPMaTOpPOB TOKa.

YKasaHHble rpaHULbl MOLLHOCTY MOTYT BbITb yTOYHEHbl B H, Ha TpaHCHOPMaTOpPbl KOHKPETHbLIX BUAOB.

r4. Mo cornacoBaHUO MeXay W3rotoBuTenem u notpebutenem p[oMxKHa 6blTb obecneyeHa
BO3MOXHOCTb Kpen/jeHna 3KPaHMPOBAHHbLIX TOKOMPOBOAOB K KpbIWKe WAM BepxHel uYactu 6aka
TpaHcpopmaTopa.

r.5. B TpaHchopmaTopax mowHocTbto 25 KB x A n 6Gonee Knaccos HanpsxeHua go 330 kB
BK/IIOYMTE/IBHO KOHCTPYKLLMA BBOAOB M TPAHCHOPMATOPOB A0/KHA AONYCKATb AEMOHTaX M YCTAHOBKY BBOAA
(nnm ero HapykHOro M3onaTopa) 6e3 cbema KpbIWKK UK BEPXHEN YacTh BaKa, BbIeMKU aKTUBHOM YacTu u3
6aKa 1 CIMBA MaCNa HUMKE NPEeCCYoLWMX Konel,

I.6. Mo TpeboBaHMIO 3aKa3umMKa TPAHCPOPMATOPbI MOTYT ObITb N3rOTOB/IEHbI C BBOAAaMU A/1A CTENeHel
3arpasHeHus |, I1* n IV no FOCT 9920.

I.7. Mo cornacoBaHMIO MeXAyY 3aKa34MKOM U U3FrOTOBUTENEM TPAHCHOPMATOPbI KNACCOB HAMPAXKEHNSA
35 KB u cBblwe MoryT 6bITb M3roToB/EHbI C KabenbHbIMM BBOAAMM.

I.8. Mo cornacoBaHMIO MeXAy 3aKa34MKOM U U3roTOBUTENEM TPAaHCHOPMATOPbI KIACCOB HAMpPAXKEHNA
110 KB 1 cBbiwe MOryT 6bITb M3rOTOB/IEHbI C BBOAAMM A5 NPUCOEMHEHUA K 3/1€ra30BOMY 060pYA,0BaHUIO.

r.9. PacnonoxeHve BBOAOB MACAAHbIX TPAHCPOPMATOPOB WM 3a)KMMOB CYXMX TpaHCHOpmMaTopoB
AO/IXKHO ObITb YKa3aHo B H/, Ha TpaHchopMaTopbl KOHKPETHBIX BUAOB.

I.10. Yctpotictea PMH gonxkHbl cooTBeTcTBOBaTL TpeboaHusm FOCT 24126 vnm HA Ha ycTpoiicTBa
PIMH.

r.11. MacnsHble TpaHCPOPMATOPbI AOMKHbI BbITb CHAabXKEHbI BCTPOEHHbIMM TpaHCchOPMaTOpPaMM TOKA
no FOCT 7746 B cooTBeTcTBUM C TpeboBaHuAMM Hl Ha KOHKpeTHble TpaHCPOPMaTOPbl; MO COrNacoBaHUIO
MeXAy W3roToBUTE/IEM W 3aKa3YMKOM BO3MOXKHA YCTAHOBKA BCTPOEHHbIX TpaHCcGOpPMaTOpOoB, He
npegycmoTtpeHHbix FOCT 7746.

I.12. Bce otBeTBNAEHMA OT TPAHCHOPMATOPOB TOKA A0MKHbI ObiTb BbIBEAEHbI B KOPOOKY 3a*KMMOB A1
BO3MOXHOCTM NpUcoegmMHeHnA Kabenen.

r.13. EMKOCTb pacwmputens gonxHa obecneymBaTb NMOCTOAHHOE Ha/MyMe B HEM Macsa Npu Bcex
permmax paboTbl TpaHchOpmaTopa OT OTKAOYEHHOrO COCTOSHWUA A0 HOMWHANbHOW HarpyskM u npwu
Ko/siebaHMAX TeMNepaTypbl OKPYrKatoLWEero Bo3Ayxa, ykasaHHbix B 4.2.1 naun 4.2.2, npuyem npu neperpysKkax,
YCTAHOB/IEHHDbIX B 6.2, Mac/a0 He 40XHO BblAIMBATLCA.

Ha macnoykasatene nav paclumputene gONXHbl 6bITb HAHECEHbI KOHTPOJIbHbIE METKU ANA CNeAyoLLMX
Temnepartyp macna:

MunHyc 45 °C, mmHyc 15 °C, mmHyc 40 °C - gna KAMMaTUYECKOro UCNOJIHEHMA Y;

muHyc 60 °C, muHyc 15 °C, mmHyc 40 °C - gnsa KnnuMmaTudeckux ncnoaHeHunin XJ1, YXJi.

MpumedaHue. Ona KOHKPETHbIX YCAO0BUWA OXNarkAatlowen cpenbl, OTANYAIOLMXCA OT MNpeaesbHbIX,
yKasaHHbIX B 4.2.1 nnun 4.2.2 (BHYTPEHHAA YCTaHOBKA M Ap.), EMKOCTb paclimputens BblbMpatoT ncxoaa ms
npeaenbHbIX 3HAYEHNIN TeMMepaTypbl, HOPMUPOBAHHLIX ANA STUX KOHKPETHbIX YCI0BUN.

r.14. MacnsHble TpaHCchOPMaTOPbl MOLLHOCTBIO 25 KB X A u 6onee A0NXKHbI OblTb CHabXKeHbI
paclwmpuTenem Uau Apyrou 3amnTon, NpefoXpaHAoLLE Mac/io OT HeNocpeaCTBEHHOIO CONPUKOCHOBEHUSA
C OKPYXKatoLLMM BO3AYXOM.

Pacwuputenb fonxkeH ObiTb CHAbXXeH BO34yXOOCyWWUTENEeM C MACASHbIM 3aTBOPOM WAU APYrUm
YCTPOMCTBOM A/1A 3aLUMTbl MACcNa B pacluMpuTene oT HeNnocpeaCcTBEHHOIO CONPUKOCHOBEHMSA C OKPYKAIOLLMM
BO34YXOM.

KoHcTpyKuua Bo3ayxoocylwmtena AoaKHa obecneynsatb BO3IMOXKHOCTb HabAOAEeHUA 33 COCTOAHUEM
copbeHTa npwu aKkcnayaTaumm TpaHchopmaTopa.

.15. KOHCTpYKLUMA paclumpuTena A0/XKHA UCKAOYaTb BO3MOXHOCTb NonNagaHMA OCTaTKOB Macaa w3
pacwuputens B bak.

I.16. B HM}KHEN YacTn pacwmpuTens Ao/KHA ObiITb NpeaycMmoTpeHa NpobKa ans civBa macna. B
TpaHcpopmaTopax € ra3oBbIM pene Mexay pacwmputenem n 6akom JoNKHO BbiTb YCTaHOBAEHO 3aMopHoe
YCTPOICTBO C YKa3aTesleM MOJIOKEHUA.



r.17. B TpaHchopmaTopax MOLHOCTbIO A0 1 MB x A BKIOUYMTENbHO pacliMpUTENnb AONXKeH 6biTb
CHabeH YCTPOWCTBOM ANA 3a/MBKM Macna, a B TpaHcpopmaTopax Oonblieli MOWHOCTM - 3anopHbIM
YCTPOMCTBOM.

r.18. BakM macnsaHbiXx TPAaHCPOPMATOPOB AO/KHbLI BblIAEPKMBATb WCMbITAHUA Ha MeXaHWYecKyto
NPOYHOCTb B COOTBETCTBMM € Tabauuen 1. UcnbiTaHMA TpaHcHOPMaTOPOB MOLLHOCTbIO A0 6,3 MB x A
BKNIOYMTENIbHO HA HanpsAXKeHue A0 35 KB BKAoUMTENbHO U € rodpupoBaHHbIMM Bakamu - no HA, Ha gaHHble
TpaHcpopmaTopsl.

Tabnuua .1
HomMmuanpHaa wmouw- [Kimacc HanpsaxeHud, VlcneiTaHue
HOCTb TpaHchopMma-— kB
Topa, MB x A U3OBITOUHBEIM IpM BakyyMe C
OaBJIEHUEM, OCTaTOUHBEIM
klla naBJieHUeM, klla
Bomniee 6,3 o 35 BKJIOU. +5 50
50 -2,5
2,5 u bojyee 110
150 u BoJjee He ©GoJjee 5

r.19. baku TpaHCPOPMATOPOB C a30THOM MoOAyLW KON 6e3 pacwmpuTensa LAOKHbI BblAEPKMUBATb
MCNbITAaHUA Ha MEXaHMYecKylo NPOYHOCTb MPU Bakyyme NO HOPMaMm, YKasaHHbIM B Tabauue I.1, npwu

N36bITOYHOM AABNEHUWN, PABHOM 75" kMa.

I.20. B TpaHchopmaTOpax C Maccoit akTUBHOM YacTn 6onee 25 T 6aKuM LO0NKHbI UMETb HUMKHUI pasbem,
ecnv B HJ, He yKa3saHo MHoe.

r.21. Mo cornacoBaHUO Mexay MW3roToBUTENEM M 3aKa3uMKom 6aku TpaHcPopmaTopoB MoOryT
N3roTOBAATLCA HEPA3bEMHOMN KOHCTPYKLMM (C 3aBaPEHHbIM Pa3beMOM).

I.22. MacnsaHble TpaHchopmaTopbl M TPAHCHOPMATOPbI C HEFOPHOUYUM KUAKUM OUITEKTPUKOM, KpOoMe
repmMeTMYHbIX € roppupoBaHHbIM HBAKOM, AO/IKHbI CHabKaTbCA Mac/oyKasaTesnem (yKasaTesem ypoBHA
XUOKOCTH).

I.23. B TpaHcopmaTopax mowHocTbio 10 MB x A n 60nee maciioyKkasaTtesib A40AKeEH BbITb CTPEN0YHOO
TMMA M BKOYATb B €65 4aTYNKM MUHMMAIBHOIO M MAaKCUMa/IbHOTO YPOBHEN macna.

I.24. KOHCTPYKLUMS Mac/ioyKasaTens Co CTEKASHHOM TPybKoin Ao/ixKHa obecneynBaTb 3amMeHy TPyOKu
6e3 cAnMBa Macna U3 paclmpuTens.

r.25. MacnaHble TpaHcdopmaTopbl MolHOCTEIO 1 MB x A 1 bosiee, a TaKKe BCe repmMeTU4Hble
MacasHble TpaHchopmaTopbl, Kpome TpaHcHOpMaTopoB C rodpuUpPoBaHHbIMKM BaKamu, AO/KHbI UMETb
MaHOMETPUYECKUI TEPMOMETP C ABYMA NEPECTaBHbIMU CUTHANbHBIMU KOHTaKTaMMU.

MacnaHble TpaHcPopmMaTopbl BCEX BUAOB CUCTEM OXNAKAEHWUA, Kpome BuAa M, [ONXKHbI ObITb
CHabXeHbl MAHOMETPUYECKMMU TEPMOMETPAMM AN1A USMEPEHUA TEMMNEPATYPLI BEPXHMUX CI0EB MAcaa U Ana
ABTOMATMYECKOrO yNpaB/ieHUA CUCTEMOM OXNAXKAEHUA.

TemnepaTypHasa NOrpewHoCTb MaHOMETPUYECKUX TEPMOMETPOB He A0/1XKHa npesbiwaTh +/- 5 °C.

I.26. CUrHasbHble KOHTaKTbl MAHOMETPUYECKUX TEPMOMETPOB A0/KHbI paboTaTb B LLENsAX ynpasaeHus
N KOHTPOAA HanpsaxeHnem 220 B nOCTOAHHOIO UAW NepeMeHHOro ToKa.

I.27. Kopnyc maHOMETPUYECKOro TepMOMETPA A0/XKeH ObITb YKpenaeH Ha BbicoTe He 6onee 1,6 m oT
ypoBHA PyHAAMEHTa.

I.28. MacnsiHble TpaHCHOPMATOPbI AOMKHbI ObITb CHABXKEHbI aPMATYpPOR ANnA 3aaAnBKKM, 0T6opa Npobbl,
cAMBa M GUABLTPALUM Macna M MOAKAYEHMA BaKyyM-HAacoca B COOTBETCTBUM C TpeboBaHuamu HL, Ha
KOHKpEeTHble BUAbl TpaHCHOPMaTOPOB.

r.29. TlepmeTnyHble TpaHchopmaTopbl 6He3 pacwmpuTenem  AOJIKHbl  ObiTb  CHabXKeHbl
MaHOBaKyymmeTpom. [epmeTuyHble TpaHchopmaTopbl € roppupoBaHHbIMM  BaKamu  cHabxkatoT
MaHOBAKyyMMETPOM MO 3aKasy noTpebutens.

I.30. B TpaHchopmaTopax HanpsarkeHnem 110 KB 1 cBbiwe apmaTypa ana ot6opa npobbl Macna 401KHa
HaxoAUTbCA B HUKHeW YacTu B6aKa u 6aka ycTponctea PMH n gonkHa:

- N03B0/IATb OTOMPATb NPOOY Macsia Ha BbicoTe He 6osee 10 mm OT AHa 6aKa;



- 4ONYCKaTb BO3MOXHOCTb NpUCoeaMHEHUA PEe3UHOBOIO LUAAHIA U NIAaBHOIO peryniMpoBaHma CTpyu.

[na ocTanbHbix TpaHchopmaTopoB TpeboBaHUSA K apmaType Aaaa otbopa npobbl macna - B
cooTBeTcTBUM ¢ HA, Ha TpaHcPopmMaTopbl KOHKPETHbIX BUA,OB.

r.31. TpaHcdopmaTop, y KOTOPOro paamaTopbl WAN OXNagUTenu LEeMOHTUPYIOT Ha Bpems
TPaHCNOPTUPOBAHMA, AO/MKEH MMETb 3anOpHYKD apmaTypy, MO3BOAAIOWYIO CHUMATb pPagMaTopbl UK
oxnagutenn 6e3 cnmea macna us b6aka.

r.32. Paguatopbl U OXNaguTenun, AEeMOHTUPYEMbIE HA BPEMA TPAHCMOPTUPOBAHMUA, AOMXKHbI ObITb
CHabKeHbl NPOBKAMM B HUMKHEW M BEPXHEM YacTsaX.

I.33. KpaHbl 1 3aTBOPbI, YCTAHOBAEHHbIE Ha TpaHCchOpMaTope, AOIKHbI MUMETb METKM, YKa3blBatoLme
NX NONOXKEHME.

I.34. 3anopHan apmaTypa A0/1KHa ObITb CbeMHON.

I.35. 3anopHan apmaTtypa TpaHcPOopMaToOpPOB C BUAaMu cuctem oxnaxkgenuma AU, HALU, L, HU, gonxkHa
obecneynBaTb BaKyymupoBaHMe HaKa, CUCTEMbI OXNAXKAEHMA U OTAENbHbIX €€ 3/IeMEHTOB.

I.36. MacnsiHble TpaHchopmaTopbl MowHOCTLIO 1,6 MB x A 1 6osiee ¢ paclumpuTenem goNKHbI ObITb
CHabxeHbl ra3oBbiM pesie. TpaHchopmaTopbl mowHocTbio 0T 400 go 1000 KB x A ¢ paclwmputenem cHabxKatoT
rasoBblM pesne Mo 3akasy notpebutens.

Pene ponKHO 6bITb NPUCNOCOBAEHO ANA BU3YaNbHOTO KOHTPOAA BbIAENNBLUETOCA Fa3a, a TaKKe Ans
oTbopa npobbl rasa.

I.37.YcTpoictso PMH A0MKHO BbITb CHAaBXKEHO CTPYMHbIM 3aLLMUTHLIM pesie. PaclumMpuTenb YCTPOMCTBa
PMH ponKeH 6bITb CHABXKEH 3N1EMEHTOM, CUTHAZIM3NPYIOLWMM O HU3KOM YPOBHE Macna.

I.38. Mo 3aka3y notpebutena TpaHchopmaTopbl mowHocTbio 400 1 630 KB x A ¢ pacwmputenem,
npeAHasHayYeHHble 414 NMUTaHUA COBCTBEHHbIX HYXKA, CTaHLMIA M NOACTAaHUMIA M yCTaHABAMBAEMbIE BHYTPU
30aHWUN, AONKHbI 6bITb CHABXKEHbI ra30BbIM pese.

I.39. B TpaHchopmaTopax, MMeLWMX ra3oBoe pesae, NOA0OCTU, B KOTOPbIX MOTyT CKanameaTbcA rasbl,
[OMIXKHbI 6bITb COeAMHEHbI C KONIEKTOPOM, OTBOAALLMM ra3 B ra3oBoe pese.

I.40. YcTaHOBKa ra3oBoro pesie Ha TpaHcpopmaTope A0/KHA CNOCOHCTBOBATb UCKAOYEHUIO NIOMKHbIX
cpabaTbiBaHM Npu paboTe TpaHchopmaTtopa.

r.41. TpaHcopmaTopbl, KPOmMe FepMeTUYHbIX TPaHCHOPMATOpPOB C rodpMpPOBaHHLIMUK HBakamu,
OO0/KHbI 6bITb CHabXeHbl YCTPONCTBaMM A5 3aWMTbl 6aKa OT NOBPEKAEHUA NPU NOBbILEHUN BHYTPEHHETO
[aB/IeHMA B COOTBETCTBUM € TpeboBaHmamu TOCT 12.2.007.2.

Ona repmeTUYHbIX pacnpeaennTesibHbiX TPaHCHOPMaTOPOB MOLLHOCTbIO A0 2,5 MB X A BKAOUMTEIbHO
O0/KHa ObITb NPEeAYCMOTPEHA BO3SMOXKHOCTb YCTAHOBKM YCTPOMCTB Aaa cbpoca gasneHus.

r.42. TpaHcdopmaTopbl molHocTbio 1 MB x A u bosiee, repmeTuyHble TpaHchopmaTopbl ANS
KOMM/IEKTHbIX TPaHCHOPMATOPHbIX NOACTAHUMIA MOLHOCTbIO 160 KB X A 1 6osiee ¢ MaHOBaKyyMMETPOM, a
TaKXKe TpaHcPopmaTopbl, CHAabXKEeHHble ra3oBbiM pesie, A0/KHblI ObiTb CHAabXeHbl KOPOOKOM 3aXKMMOB U
NPOBOAKOM B 3aWMTHON 060/104Ke, coeanHALWen Npnudbopbl CUTHAIN3aLUNK, 3aLLAUTBI, @ TAKXKE BCTPOEHHbIE
TpaHchopMaTOpPbl TOKA C KOPOHKOM 3aXKMMOB.

I.43. TpaHchopmaTopbl MOLHOCTbIO 125 MB x A 1 6onee (TpaHchopmMaTopbl MeHbLIEH MOLIHOCTbIO -
no TpeboBaHMIO 3aKa3uMKa) A0MKHbI OblTb CHAabXKeHbI YCTPOUCTBOM A/15 0T6opa Npob rasa 13 rasoBoro pene
C YPOBHA YCTaHOBKM TpaHchopmaTopa.

I.44. TpaHchopmaTopbl MOWHOCTBIO 63 MB x A U 6onee AONKHbI NPeAycMaTpMBaTb BO3MOMKHOCTb
YCTaHOBKM TEMN/I0BbIX U3BELLATENEN YCTPOMCTBA OOHaPYKEHMA NoXKapa.

r.45. TpaHcdopmaTopbl C HanpsakeHnem obmoTku HH, paBHbim 0,69 KB M MeHee, no 3akasy
notpebuTens foMKHbI ObiTb CHAabKeHbI NPOBMBHBIM NPEAOXPAHUTENEM.

I.46. TpaHcdopmaTopbl MoLHOCTLIO 1 MB x A 1 6onee KnaccoB HanpsxKeHUs 6 KB 1 Bbile A0MKHbI
6bITb CHabKeHbl YCTPOMNCTBOM A1A NEePeKaTKM B NPOA0JbHOM U NONEPEeYHOM HamnpaBAEeHUAX.

Cyxue TpaHchopmaTopbl AONXKHbI ObiTb BbINOAHEHbI Ha Canaskax, MNpPefHa3HaYeHHbIX Kak gnA
NPOAO/IbHOrO, TaK M A1 MONEePEeYHOro nepeasuKeHN.

Cnocob nepeaBuKeHUA OCTaNbHbIX TpaHchopmaTopoB M TpaHchopmatopos ans KTM ponxkeH
ycTaHaBmBaTbes B HA Ha 3Tu TpaHchopmaTopbl.

.47.LnprHa Koneu 1 pacctoaHne mexay CpeaHUMMN IMHUAMM KaTKOB A8 TpaHCPOpMaToOpOB Maccol
meHee 200 T A0/1PKHbl COOTBETCTBOBATb YKa3aHHbIM Ha pucyHKe .1 n B Tabanue IM.2, a ana TpaHchopmaTopos
200 17 1 6onee - Ha pucyHKax .2 - .4 n B Tabaunue I.3.



HanmeHoBaHMe napameTtpa

HopmaTuBHOE 3Ha4YeHue napameTpa

PacctoaHue mexay cpeaHMmu 500 600 820 1070 | 1594 - - -
NIMHUAMM FNAaJKNX KaTKOB A, MM
LLnpnHa Konen gna KaTkos C - - 750 1000 524 2000 | 2500 | 3000

pebopaoit b, mm

Homep pucyHka

LLnpunHa nonepeyHolt Koneu B,

PaccroaHue mexay ocamum Koneu

MM I, mm
1524 -
r.2
2000 -
1524 4164
r.3
2000 5140
1524 3188
r.4
2000 4164

Tabnuua .2

Tabnuua .3
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PucyHok I'.2. TpaHchopmaTopbl maccoit oT 200 go 255 1
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PucyHok I'.4. TpaHcdopmaTopbl maccolt ot 300 go 700 T

MpumeyaHusa. 1. NMpMMeHeHNe KOHKPETHOro TUNa KaTKoB C pebopaon UK ragKMX KaTKOB, a TaKxke
yKasaHHbIX B Tabanuax .2 n .3 n Ha pucyHKax I.2 - [.4 paccToaHUA MeXay KaTKaMmu cieayeT yCcTaHaBAnBaTb
8 HJ] Ha KOHKpeTHble TpaHCchOpMaTOpSI.

2. CBA3b MeX Ay Maccoi TpaHcGOPMaTOPOB M Kosleel peKomeHayemas.

3. CBA3b Me)Ay pasmepamu Ha pucyHkax .2 - 4 n nocagoyHbIMM MeCTaMM KapeTok Ha
TpaHchopMaTope [0/1KHA COOTBETCTBOBATbL pa3amepam pesibcos no FOCT P 51685.

4. Mo cornacoBaHUIO MeXAy U3roTOBUTENEM M 3aKa3YMKOM J0MYCKaeTCcA NPUMEHEHUE LMPUHDBI KOJIEU
ANA nonepeyYyHor NepeKkaTku TPaHCPOPMATOPOB, a TaKKe YMCA KAaTKOB, OT/IMYAIOLLMXCA OT YKa3aHHbIX Ha
pucyHKkax .2 - T.4.

I.48. B TpaHCchOpMaTopax NosHoM maccoli cebiwe 0,05 T fonkHa 6bITb NpeaycMOTpeHa BO3MOXKHOCTb
NX NepeaBuKeHnsa NP MOHTaXe.

TpaHchopmaTopbl NOAHON MAccoi cBbiwe 5 T J0MKHBI UMETb YCTPOWCTBO ANA 3a4asMBaHWUA MNpwu
nepekaTke.

CocTtaBHble 4acTu TpaHcpopmaTopa maccol csbiwe 0,05 T A0AXHbI MUMeTb npucnocobneHns ana
CTPONJIEHMA NPY NoOAbEME.

I.49. TpaHchopmaTopbl MOMHOM Maccoi cabile 25 T A0NXKHbI ObiTb CHAabXKeHbl PACMNO/IOKEHHbIMU B
HUXKHEN 4YacTu OaKa yCTpoMcTBAaMM AN ynopa ro/0BOK AOMKPaToB, obecneyvymMBaroWMmMU YCTaHOBKY
OOMKpPaTOB, NOABOAMMbIX NoA TpaHchopmaTop.

I.50. MacnaHble TpaHcHOPMATOPbl [ONKHbI MMETb KPIOKM WU WHble YCTPOMCTBA ANA Mogbema
MOJIHOCTbIO COBPaAHHOTO M 3aN0JIHEHHOIO Mac/I0M TpaHchopmaTopa.

r.51. Moavem TpaHchopmaTopa NoJHOM maccoi cebiwe 200 T B NOAHOCTbIO COOpPaHHOM BUAE MNpw
MOHTAKe UM B SKCMyaTaLMM AONKEH ObITb COracoBaH MeXAY U3roToBUTENEM U 3aKa3UMKOM.

r.52. Macno B 6ake unu paclwmputTene KoHTakTopa yctpolictea PMH AomKHO 6biTb 3alMULEHO OT
HenocpeaCcTBEHHOrO KOHTAKTa C OKPYXKatloLWMM BO34yXOM BO34yXOOCYLIMTENEM C MACAHbIM 3aTBOPOM MU
APYTMM YCTPOMCTBOM.

r.53. MacnsHble TpaHcdopmaTopbl C maccol macna cebiwe 1000 Kr A0/KHbI ObiTb CHabMKeHbI
bunbTpamm: TepMoCUPOHHBIMM - NPU BUAAX cUCTEM oxaaxaeHua M u [, aacopbUMOHHBIMM - TPU OCTANbHbIX
BMAAX CUCTEM OXNAKAEHUA U PUABTPAMM OYNCTKM MAC/a OT MEXAHUYECKUX NPUMECEN - NPU BULAX CUCTEM

oxnaxaeHua AU, HAL, L, HL,.

MpunoxeHune [
(obnasaTenbHoe)

CUCTEMbI OXTAKAEHNA MAC/TAHBIX TPAHCO®OPMATOPOB

O.1. O6wme TpeboBaHUA

0.1.1. Cuctema oxnaxaeHua [A0MKHa ObiTb paccyMTaHa Ha OTBOA, Tenja, BblAensalolwlerocs B
TpaHcpopmaTope B OxNaxkaawouwylo cpedy, M obecrneymBaTb ero Tenj0BOW PEXMM B COOTBETCTBMU C
TpeboBaHMAMMK 6.2.1.

0.1.2. 3a UCKNIOYEHMEM TepMeTUYHbIX TpPaHCcHOPMaATOpPOB C rodppuMpoBaHHbIMKM BaKamu cucTema
OXNaXKAEHUS A0/1KHa ObITb HaBelWeHa Ha 6aK NMbo BbiHeceHa.

[.1.3. Cuctembl oxnaxgenus sngos A, AU, HAU, U v HLL, gonxHbl meTb WKadbl aBTOMATUYECKOrO
ynpasneHumsa.

LLIkadbl aBTOMATMYECKOrO ynpas/ieHUs cuctemamm oxnaxaexHunsa smgos AU, HALU, L v HLU gonxHbi
YCTaHaB/IMBATbLCA OTAE/bHO OT 6aKa TpaHchopmaTopa.

[0.1.4. Cuctembl oxnaxkgenma sugos AU, HAOU, U v HLU ponxHbl npegycmaTpmsBaTbh pe3epBHble
OXJlafuUTenu.



[.1.5. DnekTpoasuratenn BEHTUNATOPOB W 3/IEKTPOHACOCHI LO/IXKHbI MMETb aBTOMaTU4YeCcKue
BbIKNOYAaTENN AN1A 3alWMTbl OT TOKOB KOPOTKOrO 3amblKaHMA. [lpu 3TOM 31eKTpoaBUraTeNM CUCTEM
oxnaxaenus sngos AU, HAU, U v HLL fonKHbI UMeTb 3aWnTy oT paboTbl Ha ABYX daszax.

[.1.6. HanpsakeHue nuUTaHMA 3NeKTpoaBurateneir BEHTUNATOPOB W 3neKTpoHacocos - 380 B
nepemMeHHOro TOKa, Lenein ynpasaenus - 220 B NOCTOAHHOIO MM NEPEMEHHOIO TOKa.

Mo 3aKkasy noTpebuTtens B cucteme oxnaxkaeHus smaa [ TpaHchopmaTopoB Kaacca HanpskeHnsa 110
KB 1 meHee MoryT 6bITb NpMMEHEHbI 3NEKTPOABUIaTENN C HANPSAXKEHUEM NUTaHUa 220 B nepemeHHOro ToKa.

0.1.7. Cuctembl oxnaxgenus sugos HALL v HL gonxkHbl 6biTb 0becneyeHbl ycTporcTBaMun Ans
npucoeauHeHna npmbopoB KOHTPOAA pacxoda macia.

[.1.8. Oxnagutenn BbIHECEHHbIX CUCTEM OxnaxaeHua Buaos L n HL, gonkHbl 6bITb YyCTaHOBAEHDI B
NoMeLLLEHUAX C TemNepaTypoit Bo3ayxa He meHee 5 °C.

0.1.9. B cuctemax oxnaxageHua sugoB L, u HL, gonkHO 6biTb obecneyeHo npeBbleHUe
rMapocTaTMYeCcKoro AaBfeHMA Mmacaa Hag AaBneHuem Boapl (B 060l Touke oxnaguTens) He meHee 10 Kla
npyv MMHUMaIbHOM YPOBHE Mac/a B pacumputene TpaHchopmartopa.

[.1.10. B cuctemax oxnaxgeHusa sugos LU u HL, KaxKablh an1eKTpoHacoc fonxkeH 6biTb CHabkeH
MAHOMETPOM W KaxKAbl OXNaguTenb - MaHOMETPaMW U TepMOMETPaMM ANA U3MEPEHUA LABAEHUS U
TemnepaTypbl Mac/ia M BoAbl Ha BXOAHbIX U BbIXOAHbIX MAaTpybKax oxnaautens.

[.2. TpeboBaHMA K GYHKLMOHMPOBAHMIO CUCTEMbI OXNaxKaAeHuA Buaa

[.2.1. ABTOMaTUYECKOE yrnpaBaeHMe CUCTEMON OxNaxkaeHua smaa [ nonxkHo obecrneynBatob:

- BK/IOYEHWEe 3/71eKTpoaBuraTesiell BEHTUASTOPOB MPU AOCTUMKEHUM TemnepaTypbl BEpPXHUX C/I0EB
macna 55 °C uam npu fOCTMXKEHUU TOKa, paBHOro 1,05 HOMWHANbLHOrO, - HE3aBMCMMO OT TemnepaTypbl
BEPXHMUX CI0EB MACNa;

- OTK/IIOYEHUE INEKTPOABUraTENEN BEHTUNATOPOB NPU CHUXKEHUN TEMMEPATYPbl BEPXHUX CNIOEB Mac/a
00 50 °C, ecnn npu 3sTOM TOK Harpysku meHee 1,05 HomuHanbHoOrO.

[.3. TpeboBaHUA K GYHKLMOHMPOBAHMIO cUCTEM oxnaxaeHua suaos AL, HALU, L, HL|

[.3.1. ABTOMaTu4ecKoe ynpasneHWe cuctem oxnaxkgeHma sugos AL, HAL, L v HLU gmonxHo
obecneumnBaTb:

- BK/IIOYEHUWE 3NEKTPOHACOCOB U 3/IEKTPOABUraTENIEN BEHTUNATOPOB (4N1A CUCTEM OX/aXKAEeHUSA BUAOB
Au v HAL);

- BK/IIOYEHUWE 3N1EKTPOHACOCOB M 3/IEKTPOABUraTeNIel BEHTUNATOPOB (414 CUCTEM OX/TaXKAeHUsA BUAOB
AL v HOLL) pe3epBHOro oxnagutens B3ameH nt060ro aBTOMaTMUYECKU aBapUIMHO OTKAOYEeHHOro paboyero;

- BK/IIOYEHUE pe3epBHOro NMUTAaHUA NPU HEZOMYCTUMOM CHUMKEHUN NN UCHE3HOBEHUUN HANPAXKEHUA B
OCHOBHOW Lenu, a TakXe obpaTHOe nepekatoyYeHWe Ha OCHOBHYH Lienb MPW BOCCTAaHOBAEHUMWU B HeM
O0NYCTUMOrO HanpAXeHus;

- BK/IOYEHME W OTK/IOYMEHWe HarpesaTesieit WKada aBTOMATMYECKOrO YMpPaBAEHUA CUCTEMAMM
oxnaxaeHua sngos ALl v HAL.

[.3.2. ABTOMaTMyecKoe ynpaBneHue cuctem oxnaxaenus sngos HAL, U, HU gomkHo obecneumBatb
cneayrouyto paboTy 3/1eKTPOHACOCOB:

- PN TemnepaType BEPXHUX cfoeB Macsa B H6ake, paBHoit 15 °C n 6onee, AonxKHbl paboTaTb BCe
paboune 3neKTpoHacochl;

- Npu TemnepaType BEepXHUX cnoesB macna B 6ake meHee 15 °C gosirkeH paboTaTb TO/IbKO MYCKOBOM
3/IeKTpPOHacoc.

[.3.3. ABTomaTMyeckoe ynpas/ieHMe cuctem oxnaxkgeHus suaos AL v HAL gonxkHo obecneunsatb
paboTy anekTpoaBuraTenei BEHTUNATOPOB M 3JIEKTPOHACOCOB AN CUCTEMbI oxnaxKaeHws suaa AL w
3aNeKTpoaBuratenein BEHTUNATOPOB AA CUCTEMbI OXNaxKaeHua suga HAL rpynnamm:

- MepBOW - B PEXKMME X0JIOCTOro X043 UK Npu Harpyske He 6onee 40% HOMMUHANBLHOIO TOKa;

- MepBOW 1 BTOPOM - NpM Harpyske TpaHchopmaTtopa 6onee 40% HOMUHANBHOTO TOKA;

- NepBOW, BTOPOM M TpeTbew - Npu Harpyske TpaHcpopmaTtopa 6osee 75% HOMUHAIBHOTO TOKa.

Mpw HeGONbLLIOM KONIMYECTBE OXNaANTENEN YNCO FPYNN MOMKET OblTb COKpPALLEHO.

dneKTpoaBUraTeIM BEHTUNATOPOB A0/XKHbI paboTaTb TO/IbKO NpU TEMMNepaType BEPXHMUX C/I0EB Mac/a
B 6ake 60nee 40 °C - rpynnamum B 3aBUCUMOCTM OT Harpysku TpaHchopmaTopa.

[.3.4. B cuctemax oxnaxgeHua sngos L v HLU, umpKynauma sogbl Yepes mac/iooxaaanTenn goaxKHa
ABTOMATMYECKN OCYLLECTBAATLCA NOC/AE BKAOYEHMA Pabouymx 3/1EKTPOHACOCOB LMPKYAALMM Macna M
OTKNIOYATbCA MPU CHUNKEHUU TemnepaTypbl BEPXHUX CNoeB Macna B Hake Huxke 15 °C man npu cHATUK
HaNPAXKeHUA.



[.3.5. ABTOmaTuyeckoe ynpasaeHue cuctem oxnaxageHua sugos AU, HAU, L. » HL gomkHo
obecneunBaTh Bblgauy CUTHANOB A1A OCYLLECTBAEHUA CNeayoLelt CUrHAAU3aUMK:

- O BK/IIOYEHUUN CUCTEMbI OXNAXKAEHUA:

Npu BKAOYEHUM MYCKOBOrO 3N1EeKTPOHAcoca,

npu BKAOYEHUW PABOUYMX 3NEKTPOHACOCOB;

- 0 HEUCNPABHOCTU CUCTEMbI OXNAXKAEHUA:

npwv aBapMMHOM OTKAOYEHMM NYCKOBOTO 3/IEKTPOHACOCA,

npv aBapuMMHOM OTKAOYEHUN N106OTo paboyero aneKTpoHacoca,

npv aBapMMHOM OTKAOYEHUW PE3EPBHOIO 3/IEKTPOHACOCA,

Npu BKAOYEHUW pe3epBHOro 3N1eKTPOoHacoca,

NPV HEOTKNOUYEHUUN MYCKOBOTO 3/1IEKTPOHACOCa NpuM paboTatowmx paboymnx 31eKTpoHacocax,

NpuU BKAOYEHUN Pe3epBHOro UCTOYHUKA NMUTAHUA CUCTEMbI OXNTAXKAEHUS;

- 06 OTK/IOYEHUN CUCTEMbI OXNAMKAEHUSA:

NpW OTKAOYEHUN paboyero n pesepBHONO MCTOYHMKOB NUTAaHMUA CUCTEMbBI OXJTAXKAEHUS,

NpW OTK/AOYEHUM NMYCKOBOTO M BCEX PaBOUMX 31EKTPOHACOCOB;

- 0 BK/IIOYEHUM U OTKIOYEHUN HarpeBaTensa (4na cuctem oxnaxgeHua sugos AL v HAL).

[.4. o cornacoBaHWIO MeXAy U3roToBUTENEM U 3aKa34MKOM MOTYT 6biTb YCTaHOBAEHbI KOHTPOAb 33
TemnepaTtypont Hambosiee HarpeTon TOYKUM OOMOTKM TpaHchopmaTopa M COOTBETCTBYHOLLME aA/ITOPUTMbI
yrnpaBAeHMA CUCTEMOM OXNAXKAEHUSA.

0.5. YKasaHua o paboTte TpaHchOpmMaTopoB MNpu MpeKpalweHnn ¢GYHKUMOHUPOBAHUA CUCTEMDI
OXNAMKAEHWNA JONKHDbI OblTb N3NOXKEHDbI B 3KCMYyaTaLMOHHbIX AOKYMEHTAX.

[.6. BBogHble annapaTtbl 3aliMTbl OT TOKOB KOPOTKOrO 3aMblKaHWA LWKapoB aBTOMATMYECKOro
YyNpPaBAEHUA CUCTEMOWN OXNAXKAEHUA LOJKHbI ObITb CTOMKMMM K OEMACTBUIO TOKOB CKBO3HOMO KOPOTKOrO
3aMbIKaHUA CO 3HAYeHMeM aMNANTYAHOro ToKa 16 KA.

[.7. B cuctemax oxnaxgeHuna AoKHO 6bITb NPeayCMOTPEHO PYYHOE YyrpaBaeHuE.

Mpunoxenune E
(obAsaTenbHoe)

MEPEYEHb
TEXHUYECKUX OAHHbBIX N XAPAKTEPUCTUK,
YKA3bIBAEMbIX B MACMOPTE TPAHCOOPMATOPA

E.1. YchoBHOe 0603HaueHMe cxembl U Fpynnbl coeguHeHNs 06MOTOK.

E.2. HOMMHanbHaA yacToTa B repuax.

E.3. HoMMHanbHbIN pexnm (yKasbiBatoT, €CIN PEXUM OTANYAETCA OT NPOAONKUTENBHOIO).

E.4. HOMWHaNbHasA MOLLHOCTb B KUNOBOIbTaMMepax (YKasblBalOT TaKKe MOLLHOCTM OCHOBHbIX 0OMOTOK
TPEXOBMOTOYHbIX TPAHCHOPMATOPOB U MOLHOCTL 06MOTKM HH TpexobmoToUHbIX aBTOTPaHCPOPMATOPOB).

E.5. HomMuHanbHble HanpaxkeHua TpaHchOpMaTopa M HaNPAXKEHWA OTBETBNEHWIM B BOAbTAX MM
KW/1I0BO/IbTaX.

Mpumevanme. [Ona ogHodasHoro TpaHchopmaTopa, npeAHa3HAYEHHOro ANA COoeAMHeHWA B
TpexdasHyto rpynny, HanpsxeHua O0OMOTOK, coeamHsemMblx B 3Be3gy, obos3HaualoT B BuAe Apobu,

yuchntTenem KOTOpOVI ABNAETCA IMHENHOE HanpAaxeHwue TpEX¢a3HOl‘;1 rpynnbl, a 3HaMeHaTenem \/5 .

E.6. HomMHanbHble TOKM 0OMOTOK Ha OCHOBHOM OTBETBJIEHUMN B aMmnepax.

E.7. HanpaxeHWe KOPOTKOroO 3aMblKaHMA HA OCHOBHOM OTBETBJAEHWM B MNpPOLEHTax (ans
TPEXOBMOTOYHbIX TPAaHCHOPMATOPOB YKa3bIBAIOT HAMpPSAXKEHNE KOPOTKOIrO 3aMblKaHWA BCeX Map 06MOTOK).

MpumeyaHue. Ana TpaHchopmMaTopoB MOLLHOCTLIO MmeHee 1 MB x A gonycKaeTca yKasbiBaTb 3HaYeHue
HaNPAXKeHWA KOPOTKOTO 3aMblKaHUA, U3MEPEHHOEe NPU MPUEMOYHbIX UCMIbITAHUAX.

E.8. YpoBeHb n301aumu 0BMOTKU U ee HeﬁTpanM; NP 3TOM YKa3blBalOT UCMbITaTe/IbHblE HAaNpPAXeHUA



NPOMbILLIIEHHOM YacTOTbl U MOAHOMO FPO30BOFO MMMNY/bCA AR BHYTPEHHEN N30AALMUMN.

E.9. Knacc HarpeBoCTOMKOCTU U30/1ALMM - TOSIBKO A5 CyXMX TPaHCHOPMaTOpPOB.

E.10. [aHHble NpPMEMOCAATOYHbIX WCMbITaHUI, Heobxoaumble AnA BBOAA TpaHchopmaTopa B
3KcnayaTaumio.

E.11. MowHOCTb TpaHCchOpMaTOpa NPU OTKAOHEHHOM AYyTbe ANA TPAHCPOPMATOPOB C OXNAXKAEHNEM
.

E.12. Hanbonblumnii oanTeNnbHO A0NYCTUMbIA TOK B 06LLe 0OMOTKe A0 aBTOTPaHCPOPMATOPOB.

E.13. MoTepu xonocroro xoaa.

E.14. NoTepn KOPOTKOro 3amMblKaHUA HA OCHOBHOM OTBETB/IEHUM BO BCEX NAPHbIX PEXKMMAX.

E.15. MMoTepu W HanNpAKeHWEe KOPOTKOrO 3aMblKaHMA HaA KpalHUX OTBETBAEGHUAX - ANA
TpaHcdopmaTopos PIH.

E.16. HanpA)KeHMe KOPOTKOro 3amMblKaHMA BCEX Nap YacTen pacLienieHHOM 0OMOTKM U Nap U3 KaxKaowu
YyacTM pacwenseHHon OBMOTKM M Ka)KAoM M3 HepacwienneHHblX OBMOTOK Ha OCHOBHOM M KpanHMX
OTBETB/AIEHUAX - ANA TPAHCHOPMATOPOB C pacLLenNeHHbIMM 0B6MOTKaMM.

E.17. Tok xonocroro xoaa.

E.18. ConpoTtuBaeHne 06MOTOK NOCTOAHHOMY TOKY.

MpumevaHne. Ecan conpoTUBAEHUA MNOCTOAHHOMY TOKY MeXAYy OTAE/IbHbIMW MapaMu 3a*KMMOB
06MOTKM TpexdasHoro TpaHchopmaTopa OTAMYAOTCA APYr OT Apyra BCAEACTBME KOHCTPYKTUBHbLIX WK
TEXHO/IOTMYECKNX 0COBEeHHOCTEN UCNOIHeHUs 0BMOTOK, 0TBOLOB, YcTpolicTs MNBB (PMH) 6onee yem Ha 2%,
TO B MacnopTe AO/KHbl OblTb YKa3aHbl M3MeEPEHHbIE 3HAYEHWUS COMPOTUBMEHUI MeXAy BCEMM Mapamu
33’KMMOB.

E.19. ConpoTuBNEHME N TaHFEHC YyrNa AUIIEKTPUYECKMX NOTEPb M30NALUKN TpaHcPopmaTopa.

E.20. 3HauyeHWe TemnepaTypbl, NPU KOTOPON M3IMEPSAUCL CONPOTUBAEHWE OOMOTOK MOCTOAHHOMY
TOKY, CONPOTUBAEHWNE U TAHTEHC Yr/1a ANINEKTPUYECKUX NOTEPL N30aALMM TpaHchopmaTopa.

E.21. YKkasaHue 06 ob6neryeHHOMN n3onaLmm - gns TpaHchopPMaTopoB € 061erYeHHOM U3onaUnen.

E.22. PacyeTHasa TensnoBas MOCTOAHHAA BpemMeHM TpaHcPopmaTopa, a MO COMNACOBAHUID MeXAy
M3roToBUTENIEM W MOTPEOUTENEM - MAKCMManbHad U MMHUMANbHAA PacyeTHble TEens0Bble MNOCTOAHHbIE
BpeMEeHN 06MOTOK TpaHCHOpPMaTopa - A1A TPAHCHOPMATOPOB MOLLHOCTLIO 6osiee 1 MB x A.

E.23. ConpoTuBaeHuMe HyNeBoM NOCAeA0BaTENbHOCTM - A1A TPAHCPOPMATOPOB, Y KOTOPbLIX U3IMEPEHUE
3TOro COnpPoOTMB/EHUA NPEAYCMOTPEHO HACTOAWMM cTaHgapTom unm HA Ha TpaHcpopmaTopbl KOHKPETHbIX
BMAOB.

E.24. O603HayeHne HA n npobmnBHOE HanpAXKeHWe Macna, NPUMEHEHHOIO MPU UCMbITAaHMAX, U Macna,
KOTOpbIM 3anosiHeH 6ak TpaHchopmaTtopa (ana TpaHcPopmaTopoB KaaccoB HanpaxkeHusa 110 KB u cebiwe
[O/IKeH BbITb LONONHUTENIbHO YKa3aH TaHFeHC yraa AN3eKTPUYECKMX NOTepb macaa npu Temnepatype 90
°C).

E.25. 3HayeHMA M3MepeHHbIX CUA MNPECCOBKM KAXKAOro npeccylowero Koabla He3aBucumo oT
MOLLHOCTU U KNacca HanpsaKeHus.

E.26. [pyrne TexHnyeckme OaHHble MO YCMOTPEHWUIO U3TOTOBUTENA WAM MO COrNACOBAHUIO MeXAay
N3roToBUTENEM U NOTpebUTENEM.

E.27. NacnopT gomkeH 6bITb opopmneH B cooTBeTcTBUM € TpeboBaHMamu FTOCT 2.601.

MpumedaHua. 1. Ans HanpaxeHus K3 (UK ) KpaltHux oTBeTBAeHMI (cm. E.16) gonyckaeTca yKasbiBaTb
BMECTO M3MEPEHHbIX pacyeTHble 3HAYEeHMA C YYETOM Pe3y/abTaTOB MUCMbITaHUI, TO e€CTb C NepecyeTom

M3MEPEHHOro 3Ha4yeHus UK OCHOBHOrO OTBETB/IEHUA K KpalHEeMy OTBETB/AEHWIO MPONOPLMOHANbHO

OTHOLWEHUIO PaCYETHbIX 3HaYEHUM LJK .

2. Ans TpaHcdopmaTopoB MOLLHOCTbIO A0 6,3 MB X A BKAOYUTENbHO AO0MYCKAETCA YKa3blBaTb
HOPMMpPOBAHHbIE 3HAaYeHNA NapameTpoB, npuseaeHHbix B E.13 - E.17.

MpunoxeHue XK
(ob6s3aTenbHoe)



MAPKWPOBKA BbIBOJOB 1 OTBETBJIEHUW CU/TOBbIX TPAHC®OPMATOPOB

.1. Mopagok o6o3HaueHUn

MapKMPOBKY BbIBOAOB M OTBETB/IEHWIA CMAOBbLIX TPAaHCHOPMATOPOB CAEeAYET BbINOAHATb, MPUMEHAS
cuctemy o603HaYeHUiM, OCHOBAHHYIO Ha YepeaoBaHUM NPONUCHbIX BYKB NaTUHCKOro andasuTa M apabekmx
undp, HO AONYCTUMO NPUMEHATb CTPOYHbIE BYKBHbI.

MprMepbl MapKMPOBKY BbIBOAOB U OTBETBAEHMI CUIOBbIX TPAHCHOPMATOPOB NPUBEAEHDLI HA PUCYHKAX
HK.1-K.8.
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a - obmoTKa dasbl C OTBETB/EHUAMM NOCpeamrHe; 6 - 06MOTKa
¢dasbl ¢ rpyboit 1 TOHKOM CTYNEHAMM PEryIMPOBaHMA Ha O4HOM
KOHLLe 06MOTKM; B - 06MOTKa $asbl, COCTOALLAN U3 ABYX YacTel,

CoeAMHAEMbIX NOCNeA0BaTENbHO MW NapaaiesibHO; I - 06MOTKa
¢dasbl, cOCTOAWAA U3 ABYX YACTeW, COEANHEHHbIX
nocaefoBaTeNbHO, KaXKAasn U3 KOTOPbIX NOCpeauHe OTBETBAEHMUSA

PucyHok ¥.1. MapkupoBka 06MoTOK dasbl
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a - TpaHcdopmaTop ¢ ABYMSA 0BMOTKaMu 6e3 OTBETBIEHW;
6 - TpaHchopmaTop ¢ TPpeMa 06MOTKamm 6e3 OTBETBNEHWUI;
B - aBTOTpaHcpopmaTop 6e3 oTBETBAEHUI

PucyHok X.2. MapkupoBKa ogHodasHbIX TpaHCHOPMaTopoB
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a - 0bMOTKa C OTBETBAEHUAMM, MOMELLEHHAA MeKay
nocnenoBaTesibHON 1 0bLLe obMmoTKamu; 6 - 06MOoTKa
C OTBETB/IEHUAMM, NOMELLLEHHAA B KOHLLE NocAeAoBaTeIbHOM 0OMOTKY;
B - 0OMOTKa C OTBETB/IEHUAMMU, OAMNH KOHEL, KOTOPOW NOAK/IOYEH
K COEAMHEHUIO MEX Ay nocneaoBaTe/IbHOM U 0bLiein obMmoTKamm



PucyHok X.3. MapKkupoBKa oaHodasHbIX aBTOTpaHCOPMaToOpoB
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PucyHok ¥.4. MapkupoBKa Tpex¢dasHblx ABYXOOMOTOUYHbIX
TpaHchopmaTopOoB



U

Oz
S

2U

W

PucyHoK ¥.5. MapkupoBKa TpexdasHoro TpexobMoTOYHOro

TpaHchopmatopa (Y, /Y, /D—-0-5)
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PUcCyHOK }K.6. MapKMpoBKa 0BMOTKM HMU3LIEro HAaNPSAXKeHUs
pycyHKa X.5, ecnmn oHa coeguHeHa B OTKPbITbIA TPEYroNbHUK
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PucyHok X.7. MapkuposKa TpexdasHoro aBTotTpaHcopmaTopa

(Y,aBro/D-0)
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PucyHoK ¥K.8. MapKMpoBKa IMHENHOIO PeryanpoBoYHOro
TpaHcpopmaTopa c Bo3by:KaatolLelt 06MoTKoM,
COeANHEHHOM B TPEYrO/IbHUK

K.2. KoHubl 06MOTOK dasbl

[Ba KoHUa 0bmMOTOK ¢asbl, NOABOAUMBIE K NIMHEMHOMY WMAW HEWTpasbHOMY BblBOAAM, ciefyeT
MapKMpPOBaTb COOTBETCTBEHHO unbpamn 1 n 2.

Ecnav o6MOTKM $asbl HAa KOHUAX MMEIT OTBETBAEHWA, NpeAHa3HauyeHHble AA NPUCOeAMHEHUA K
yctporicteam MBB nam PMH, KoTopble BeayT K IMHEMHOMY UM HEMTPANbHOMY BbiIBOAAM, TO 3TU BblBOAbI
cnepyet MapKMpoBaTb COOTBETCTBEHHO Uundpamu 1 nam 2.

Mpn TaKon cucTeme MAPKMPOBKM BbIBOAOB W OTBETBJAEHUI Ha uYepTexax cxem 0oO6MOTOK
npeanonaraeTca OAMHAKOBOE HamnpaBAeHWe HaMOTKM ANA Bcex 0OMOTOK. MonapHocTb KoHUoB 1 1 2 Bcex
0BMOTOK OHOIO CTEPKHA TaKKe BCeraa ogMHaKoBas.

H.3. JINHENHbIN U HENTPabHbIM BbIBOAbI

JInHeliHble BbIBOAbI 06MOTKM Tpexda3HOro cMaoBoro TpaHchopmaTopa cneayet 0603HayaTb bykBamm
U, V, W, KoTopble nomewatoT nepeg undpamu, npusegeHHbimm B HK.2. Ecanm Heobxoammo, Aonyckaetcs
nomeLLaTb 3TN BYKBbI TakXe nepeq umdpamu, npuseaeHHbIMm B .5 1 XK.6.

HelTpanb 06MOTKM, cOegMHEHHOM B 3B€34Y MW 3Ur3arom, cneayet o603HavyaTb Oykson N.

.4. 0603Ha4YeHMe 0OMOTOK

PasnnyHble 0OMOTKM TpaHchopmaTopa ciaeanyeT ob603HayYaTb Unbpamu, KOTopble NOMELLAIOT nepes,
6ykBamu, npusegeHHbIMM B XK.3. OBMOTKY BbICLLIErO HaNpsXKeHUs cneayeT 0603HavaTb undpoit 1, a gpyrue
06MOTKM - undpamu 2, 3, 4... B HUCXOAALLEM NOPALKE HOMUHAbHbIX HaNPAXKEHUN.

[na aBTOTpPaHCHOPMATOPOB, Y KOTOPbLIX ABE OOMOTKM MMEIT 0OWMIA KOHel, 3TOT KOHel, cieayeT
MapKnpoBaTb Undpoii 2 (cm. pucyHoK K.28).

MpumeyaHme. Ecnn HECKoNbKO OBMOTOK MMEKT OAMHAKOBOE HOMMWHANbHOE HanpsaxeHue, To
NPUMEeHeHMEe COOTBETCTBYHOLLErO UM LMbPOBOro 0603HaYEHMA CAeyeT COFNAacoBaTb MEXAY U3roTOBUTENEM
n notpebutenem.

.5. MNocneposarenbHo-napannenbHoe coegnuHeHume

Echu 06bMOTKM asbl COCTOAT M3 HECKOJIbKUX 4acTel, KoTopble MOryT ObiTb COeAnHEHbI
nocneaoBaTeIbHO UKW Napasie/ibHO, TO KOHLbI 3TUX YacTel cnegyeTt obo3HavaTb umdppamun 1, 2, 3, 4..., npu
3TOM JIMHENHbIE UAM HEeUTPasbHble KOHLbl 0OMOTOK ¢dasbl MapKkupytoT umbpammn 1 n 2 B COOTBETCTBUM C
TpeboBaHuaAMM HK.2.

K.6. MapKMpoBKa OTBETB/IEHUIA

OTtBeTBNeHUA, nogBoaumble K yctpoincteam PMH wnum MBB, cnegyet o6o3HayaTb rpynnoi umodp,
Pacno/IoXKEHHbIX B BO3pacTatowem nopagke. 3HayeHus 3Tux umdp A0/XKHbI ObiTb 60/blUE NPUMEHAEMbIX
AnA 0603HAYEHUA JIMHEMHOIO U HEeMUTPasbHOTO BbIBOAOB M 0603HAYEHMUS KOHLLOB 4YacTelr 0O6MOTOK dasbl,
COeIMHEHHbIX NOCc/1IeA0BaTe/IbHO UM NapaaiesibHo.

Hymepauma [onXKHa HauMHATbCA C 6AMMKaMWEro K KOHLUY, NpOMapKMpoBaHHoMy uubpon 1,
oTBeTBNeHMA. MapKUMpPOBKa 06MOTOK C NepeKntoYaeMbiMn OTBETBIEHUAMU A0/KHA OCHOBbIBATbLCA HAa TaKOM



coeiMHEeHUN, KOoTopoe AaeT Haubosbluee 3PpPeKTMBHOE YNCNO BUTKOB A8 0OMOTKKU, NPUCOEAUHEHHOM K
yctpounctey MNBB naun PIMH.

O6MOTKM aBTOTPaHCHOPMATOPOB C OTBETBAEHUAMM, PACMNONOKEHHBIMU MEXAY Nocnen0BaTeIbHOMN U
obuwen obMOTKaMM NN Ha KOHLLE NocneaoBaTelbHOM 0B6MOTKM, a TaKKe 0OMOTKM, OANH KOHel, KOTOPbIX
NOAK/MIOUYEH K COEAMHEHUIO MeXKay nocnenoBaTeNbHON M obuielt obmoTkamm (cm. pucyHok XK.3B), cneayet
HYMepOoBaTb Kak NnocsieoBaTe/ibHyl0 06MOTKY.

B 60nee cnoxHbIxX caydanx, Hanpumep, Koraa Asa TpaHchopmaTopa NomelleHbl B oauH 6akK, TpebyeTcs
COrnacoBaHMe MeXKAY U3roToBUTENEM U NOTpebutenem.

MpunoxkeHue U
(obAsaTenbHoe)

NCMNbITAHUE MPOBbI MAC/IA U3 BAKA
MAC/TAHOTO TPAHC®OPMATOPA U KOHTAKTOPA YCTPOWCTBA PITH,
MMEIOLLEIO ALLIEHWE OYTW B MAC/IE

McnbiTaHne npobbl macna goMKHO 6biTb MPOBEAEHO MO C/eAYIOLWMM NoKasaTensim:

- onpeaesieHne NPoObMBHOro HanpaxeHua aaa TpaHcdopmaTopoB MOLHOCTbIO 1 MB x A 1 6osiee U
TpaHchOPMaTOPOB Kaacca HanpaxKeHMaA 35 KB HE3aBMCMMO OT MOLLHOCTY;

- onpegefieHMe TaHreHca yria AU3NEKTPUYECKUX NMoTepb Npu TemnepaTtype natoc 90 °C gaa Bcex
TpaHchOpPMaToOpPOoB KnaccoB HanpsaxeHua 110 KB v cBblwe;

- onpefeneHne BNarocoAepkKaHma U CoOAEPKaHUSA MEeXaHUYECKUX NpUMecel aaa TpaHCcPopmaTopos, B
HZ KoTopbixX yKa3aHHble NOKA3aTe/ M HOPMUPOBAHDI.

Mpumeyanua. 1. Ana ocTanbHbIX TPaHCPOPMATOPOB NPOOMBHOE HaNpPsXKeHWe OnpeaenalT Mo
NPOoB6MBHOMY HanpAXKeHUO Npobbl Macna, OoTOMPAEeMON He peXKe O4HOro pasa B AEHb M3 eMKOCTH, W3
KOTOPOM Mac/io 3anMBalOT B TpaHCPOpmaTopbl M NapameTpbl Macaa B KOTOPOW onpenenatoTt
HenocpeACTBEHHO NOC/e Kax 0N AOMBKM MACNa B YKA3aHHYIO eMKOCTb.

2. UcnbiTaHre npobbl Macna U3 KOHTaKTopa ycTpoicTea PIMH gonyckaetca NpoBoANTb 40O YCTAaHOBKM
3TOro yCTPONCTBa Ha TpaHchopmaTop.

BUBJ/TIMOTPA®UA

[1] M3K 60076-5:2006. Cunosble TpaHchopmaTopbl. HacTb 5. CTOMKOCTb NPU KOPOTKOM 3aMblKaHUM




