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Mpegucnosue

Llenn n npuHumnbl ctaHaapTusaumm B Poccunckon degepaumm ycTaHOBMEHDI
depepanbHbiM 3akoHOM oT 27 pekabpss 2002 . N 184-03 "O TexHu4eckom
perynuposaHuun”, a npasuna NpUMeHeHNA HaLuMoHarnbHbIX cTaHgapToB Poccuinckon
®epnepauum - FTOCT P 1.0-2004 "CtangapTtusauus B Poccuinckon degepaumn.
OcHoBHble nonoxeHmnsa"

CBegeHuA o ctaHpapTe

1 PA3PABOTAH ®unuanom OAO "HTL, anekTtpoaHepretuka" - BHUUND,
depeparnbHbIM rOCYAAPCTBEHHLIM YHUTAPHbIM Npeanpuatuem "Bcepoccuickmni
SNEKTPOTEXHMYECKUN UHCTUTYT M. B.U.JleHuna" (¢ryri Bou)

2 BHECEH TexHnyecknmm KomMmuTeToM Mo crtaHgaptmdaumm TK 37
"OnekTpoobopyaoBaHue AnNs nepegadn, npeobpasoBaHWa W pacnpeneneHus
3eKTpoaHeprun”

3 YTBEPXOEH W BBEAOEH B [JEWCTBME [pukasom PenepanbHOro
areHTCTBa Mo TEXHUYECKOMY perynmposaHuio u metponorum ot 9 anpena 2007 r. N
60-cT

4 Hacrtoawwun cTtaHgapT paspaboTaH C YYETOM OCHOBHbIX HOPMaTUBHbLIX
NMONOXEHUN CreayrLmnX MexayHapoaHbIX CTaH4aPTOB:

M3K 60076-1 (B 4aCcT OCHOBHbIX MOHATUN U onpeaeneHnin);

MO3K 60076-2, MOK 60076-3 n MOK 60076-5 (B YacTn TexHn4ecknx TpebosaHnn
Mo HarpeBy, ANEKTPUYECKOM MPOYHOCTU U CTOMKOCTM MPU KOPOTKUX 3aMblKaHUSAX)

5 BBEJOEH BINEPBbIE

UHpopmayusi 06 usmeHeHUsIX K Hacmosiwemy cmaHOapmy rybrnukyemcsi 8
eXe200HO  u30asaeMoM  UHOpPMayUuOHHOM  yKaszamerne  "HayuoHasbHble
cmaHOapmbl”, a meKcmbl U3MEHEHUU U MOrpasoK - 8 eXeMeCcs4YHO u3dasaeMbiX
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UHGopMaUUuoHHbIX yKaszamernsax "HayuoHarnbHble cmaHOapmebl". B crnydae
nepecmompa (3aMeHbl) unu OMMEeHbI Hacmosiwezao cmaHdapma
coomeemcmesyouiee ygedomrieHue 6ydem orybriukogaHO 8 EeXeMEeCSIYHO
usfasaemMoM UHpOpMayUOHHOM yKazamerne "HayuoHarbHble cmaHdapmbl”.
Coomeemcmeyrowasi UHgopMmauyusi, yeedoMrieHUe U meKcmbl pa3mewaromcs
makxe 8 UHghopMayuoHHOU cucmeme obuwie2o ronb308aHuUsi - Ha oguyuarbHOM
caime @eleparnbHO20 azeHmcmea 10 MEeXHUYECKOMY pezyriuposaHuto U
Memporoauu 8 cemu MMlHmepHem
BHECEHA nonpaska, onybnukosaHHas B MYC N 8, 2018 ropg,

[MonpaBka BHeceHa n3rotosutenemM 6asbl AgaHHbIX

1 O6nactb NnpuMeHeHus

HacTtosawmnn crtaHoapT pacnpocTpaHSAeTcss Ha CcurnoBble TpaHcdopmMaTopsbl
oOLLero HaszHa4YeHus, B TOM YUCre Ha aBTOTpaHcdopMaTopbl, TpaHCHOopMaTopsbl
COBCTBEHHbLIX HYX[ 9NeKTpoCTaHuMin u TpaHcdopmaTopbl ANS KOMMIEKTHbIX
TpaHcdopmaTopHblx noactaHumin (KTM), TpexdasHble MOLHOCTbIO HE MeHee 5
KB-A n ogHohasHble MOLHOCTBIO He MeHee 1 KB-A knaccoB HanpsibxkeHna go 1150
KB BKNounTENbHO, NpegHasHayYeHHble aAns HYX4 3KOHOMUKN CTpaHbl.

CtangapTt pacnpocTpaHsieTcss Ha obopygoBaHue, paspaboTaHHoe nocrne 1
auBaps 2008 r.

CTtaHaapT He pacnpocTpaHsieTcsl Ha TpaHcopmaTopbl Maron MOLLHOCTU U
cneumnanbHble  TpaHcdopmatopbl  (NpeobpasoBaTenbHble,  ANEKTPOMNEYHble,
TAroBble, MyCKOBble, CBApO4YHble W Ap.), a Takke TpaHcgopmMaTopbl C YMCIIOM
obmoToKk Bonee Tpex. TpeboBaHna HacTosILEero ctTaHgapTa MOryT MOSAHOCTLIO MUin
YACTUYHO NMPUMEHATLCA ANSA 3TUX TPAaHCAOPMAaTOPOB, ECIN HAa HUX HET OTAENbHbIX
HOpMaTMBHbIX JOKYMeHTOB (ganee - H).

[ns Tex u3 ykasaHHbIX CUMOBbIX TpaHCHOPMaToOpOB, Ha KOTOpPble UMEKTCA
oTaencHble H[, HacTosAwMM cTaHOapT pacnpoCTpaHAEeTCss TONbKO B TOWM Mepe,
KoTopasi cneuyuarnbHo oroBopeHa B HJ] Ha aTu TpaHcdopmaTopsl.

MpumevaHne - Yucno oOMOTOK TpexobMOTOYHOro TpaHcdopmaTtopa
onpenensitoT Mo 4YUCry €ero OCHOBHbIX OOMOTOK, T.e. 6e3 yyera O0BMOTOK
perynmpoBOYHbIX N KOMMEHCALMOHHbIX.

2 HopMmaTuBHbIE CCbISIKU

B HacTosweM cTtaHaapTe ncnosnb3oBaHbl HOPMAaTUBHLIE CChINKM Ha criegytoLlime
cTaHOapThl:

TOCT P 51685-2000 Penbcbl »xenes3HooopoxHble. OOWMEe TexHuYeckue
yCrnoBusi

TOCT P MCO 9001-2001* Cnuctembl MEHEMKMEHTA KayecTBa. TpeboBaHusA
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* Ha Tepputopumn Poccunckon egepaumm JOKYMEHT He aencTsyeT. [lencTeyet
MOCT P NCO 9001-2008, 3gecb u ganee no TekcTy. - [NpnmedaHne narotoButens
©a3bl JaHHbIX.

MOCT 2.601-2006 EpguHas cuctema KOHCTPYKTOPCKOW — OOKyMEHTaLMW.
JKcnnyaTauMOHHbIE JOKYMEHTbI

MOCT 9.014-78 EanHas cuctema 3awuTbl OT KOPPO3uK U cTapeHusi. BpemeHHas
NPOTMBOKOPPO3MOHHas 3aluuTta nsgenun. Obwme TpeboBaHus

MOCT 12.1.004-91 Cuctema ctaHgaptoB 6e3onacHocTn Tpyda. [loxapHas
6esonacHocTb. Obwune TpedboBaHus

MOCT 12.2.007.0-75 Cuctema cTtaHgaptoB 0OesonacHoctu Tpyda. Mapenus
anektpotexHunyeckme. Obwume TpedboBaHus 6esonacHoOCTH

MCT 12.2.007.2-75 Cwuctema crtaHgaptoB  6esonacHoctM  Tpyaa.
TpaHcdopmaTopbl  CUMOBblIE W peakTopbl  anekTpuyeckne. TpebosaHusd
B6esonacHocTu

FOCT 12.2.024-87 Cuctema ctaHgapToB 6e3onacHocTu Tpyaa. Lym.
TpaHchopmaTopbl cunosble MacrisHble. HopMbl 1 MeToabl KOHTPONA

OCT 721-77 Cucrembl 3NEKTPOCHabXeHus, ceTn, NCTOYHUKMN,

npeobpasoBatenn W TMPUEMHUKM  INEKTPUYECKOW 3Heprmn. HoMUHanbHbIe
HanpshkeHus cebiwe 1000 B

OCT 982-80 Macna TpaHcdopMaTOpHble. TeXHUYeCKne ycnoBus

MOCT 1516.3-96 OnekTpoobopyaoBaHne NepeMeHHOro ToKa Ha HanpskeHns ot
1 po 750 kB. TpeboBaHuA K areKTpU4eCcKon NPOYHOCTM N30NALUK

NOCT 3484.1-88 TpaHcdopmatopbl cunoBble. MeToabl 3aNeKTPOMarHUTHbIX
NCNbITaHUM

MOCT 3484.2-88 TpaHcdopmaTopbl cunosblie. McnbiTaHna Ha Harpes

TOCT 3484.3-88 TpaHcdopmaTopbICUNOBLIE. MeTtoaobl n3mMepeHui
AN3NEKTPUYECKMX NapaMeTPOB U30MALUN

TOCT 3484.4-88 TpaHcdopmaTtopbicunoBble. McnbiTaHna GakoB Ha
MEeXaHN4YeCKY MPOYHOCTb

MOCT 3484.5-88 TpaHcdopmaTtopbl cunosble. NcnbiTaHms GakoB Ha

repMeTUYHOCTb

OCT 7746-2001 TpaHcdopmaTtopbl Toka. ObLumne TeEXHMYECKME yCnoBus

TOCT 8865-93 Cuctembl  anekTpudeckom naonaumn. OueHka
HarpeBOCTOMKOCTU U Knaccudukauma

FOCT 9680-77 TpaHchopmaTopbl cunosble mowHocTbio 0,01 kKB-A n 6onee.
Psg HOMUHaNbHBIX MOLLIHOCTEN

MOCT 9920-89 (M3OK 694-80, MOK 815-86) GnekTpoyCTaHOBKM NepemMeHHOro
TOKa Ha HanpshkeHue ot 3 o 750 kB. [InvHa nyTu yTeykn BHELIHEeN n3onsauuu

MOCT 10434-82 CoeaonHeHUs1 KOHTaKTHble anekTpuyeckue. Knaccudukaums.
Obuwme TexHn4eckme TpedboBaHus

NOCT 10693-81 Beoabl KOHOEHCATOPHblE FEPMETUYHbIE HA HOMWHamNbHbIE
HanpsbkeHust 110 kB 1 Bbiwe. ObLmne TeXHNYECKMe yCroBus

MOCT 13109-97 Onektpnyeckaa 3Heprus. COBMECTUMOCTb TEXHUYECKUX
CpeAcTB anekTpoMarHMTHasi. Hopmbl KayecTBa arneKTpu4eckon aHeprm B
cucTeMax afneKkTpocHabXeHnsa obLero HasHavYeHus

MOCT 14192-96 MapknpoBKa rpy3os
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MOCT 14209-97* (M3K 354-91) PykoBoACTBO MO Harpy3ke CUMOBbIX MacCisAHbIX
TpaHcdopMaTopoB

* Ha Ttepputopum Poccunckon degepaumm AOKYMeEHT oTMeHeH ([Mpukas
PoctexperynuposaHnus ot 28.03.2008 N 73-cT). [lencteyet FTOCT 14209-85, 3gecb
N ganee no Tekcty. - NpumeyaHne nsrotoButens 6asbl JaHHbIX.

NOCT 14254-96 (MOK 529-89) CrteneHn 3awuTtbl, obecnevynBaemblie
obornoykamu (Kog IP)

MOCT 15150-69 MawwuHbl, npubopbl W Opyrne TexXHUYecKne wusnenus.
McrnonHeHns Ona  pasnuyHbIX KNuMaTuU4yecknx panoHoB. KaTeropun, ycnosusi
aKcnnyaTtauuu, XpaHeHust U TPaHCNOPTUPOBaHMS B 4acTM  BO3OEWCTBUSA
KrMMaTmnyeckux rakTopoB BHELLHEN cpeapbl

FOCT 15543.1-89 UNapgenus anektpotexHmnyeckue. ObLmne TpeboBaHnsa B HacTu
CTONKOCTU K KNMUMaTUYECKNM BHELUHUM BO3OENCTBYOLWMM dakTopam

MOCT 16110-82 TpaHcdopmaTopbl cunoBble. TepMUHbI 1 onpeaeneHns

MOCT 17516.1-90 N3genua anektpoTtexHudeckue. Obume TpeboBaHns B HacTu
CTOMKOCTU K MEXaHUYECKNM BHELUHUM BO3OENCTBYIOWMM dakTopam

OCT 18620-86 N3penus anekTpoTexHuyeckne. Mapkuposka

NOCT 20243-74 TpaHcdopmartopbl cunoBble. MeToabl UCNbITAHUA  Ha
CTOMKOCTb NPW KOPOTKOM 3aMblKaHUN

NMOCT 21023-75 TpaHcdopmatopbl cunoBbie. Metoabl  n3MepeHUn
XapaKTEPUCTUK  YaCTU4YHbIX  pas3psigoB  MPUM UCMbITAHUAX — HanpshKeHuem
NPOMbILLIIEHHON YacTOTbI

MOCT 21128-83 Cuctembl  9nekTpoCHaOXeHUsi,  CEeTU,  UCTOYHUKW,
npeobpasoBatenn W TMPUEMHUKM  INEKTPUYECKOW 3Heprmn. HoMUHanbHbIe
HanpsixeHua go 1000 B

NOCT 21130-75 W3penuna anekTpoTexHMYeckue. 3axumbl 3asemnsowme u
3Haku 3a3emrieHnd. KoHCTpyKLums 1 pa3mepbl

MOCT 22756-77 TpaHcdopmaTopbl (CUMOBbIE U HarMpsKEHUA) N peakTopbl.
MeTofbl NCMbITAHUW 3NTIEKTPUYECKON MPOYHOCTU N30SALNN

roCT 23216-78 N3penus 3NEKTPOTEXHMNYECKME. XpaHeHue,
TpaHCnopTUpOBaHWe, BpeMeHHas NpOTUBOKOPPO3NOHHASA 3awmTa, yrnakoBka.
Obuwme TpeboBaHUs U METOAbLI UCMbITAHUI

MOCT 23865-79 BBoabl KOHOEHCATOPHbIE rEPMETUYHbIE Ha HOMWHarbHbIE
HanpsbkeHus ot 110 kB v Bbiwe. Tunbl 1 pasmepsl

MOCT 24126-80 YcTponcTBa  perynmpoBaHUS  HamnpsXKeHUst  CUMNOBbIX
TpaHcdopMaTopoB NoA Harpy3kon. OBLume TeXHMYECKMe ycnoBus

MOCT 30830-2002 (M3K 60076-1-93) TpaHcdopmaTopbl cunosble. YacTb 1.

O06wume nonoxeHus

Mpumeyvanue - lMpu Nonb3oBaHUM HACTOALIMM CTaHOAPTOM LernecoobpasHo
NPOBEPUTbL LOEUCTBUE CCbITOYHbIX CTaHOApTOB B MHAOPMALMOHHOW CuUCTEME
obLwiero nonb3oBaHus - Ha oduumansHoMm cante PegepanbHOro areHTcTBa Mo
TEXHNYECKOMY PeryrnmpoBaHU0 U METPONOrnn B cetn IHTEPHET M No eXerogHo
n3gasaeMomMy UWHOpMaUMOHHOMY ykasatento “"HaumoHanbHble cTaHgapTbl”,
KOTOpbIN OnybnukoBaH MO COCTOSIHUIO Ha 1 sHBaps TeKywero roga, M no
COOTBETCTBYIOLLUNM E€XEMECSYHO M3gaBaemMbiM MHMOOPMALMOHHBLIM yKasaTensam,
onybnukoBaHHbIM B TeKywem rogy. EcnuM ccbinouvHbli  CTaHAapT 3aMeHeH
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(M3MEeHeH), TO Mpu  MNOMb30BaHWM  HACTOSAWMM  CTaHOApTOM  crepyet
PYKOBOACTBOBATLCH 3aMEHSIOLLUMM (M3MEHEHHBIM) CTaHAapTOM. Ecnu ccbinoyHbIv
CTaHAapT OTMeHeH 6e3 3amMeHbl, TO NONOXEeHNe, B KOTOPOM [aHa CCbiflka Ha Hero,
NPUMEHSIETCS B YacTW, HE 3aTparvBatoLent 3Ty CChISKy.

3 TepMUHbI 1 onpeaeneHus

3.1 B HacTosiwem ctaHaapTe npumMmeHeHbl TepMuHbl no FTOCT 30830.

3.2 B HacTtoswem cTaHgapTe MNpUHAT TepMUH "HOPMAaTWMBHLIM LOKYMEHT"
AOKYMEHT, yCTaHaBnMBaloLlWnin npasuna, odwme npuHUUNG UM XapakTePUCTUKM,
Kacawowmecsa TpaHCchOpMaToOpoB, W BKAOYaKWMA B ceba NoHATUA: cTaHOapT,
TEXHUYECKNEe YCNoBUSA, TEXHUYECKOe 3ajaHune, TexXHUYeckas creundukaums u
Apyrve OOKYMEHTbl Ha NOCTaBKY NPOAYKLNUN.

4 Knaccudukaumsa

4.1 CnnoBble TpaHcgopMaTopbl KnaccuuumpyroT No cnegyowmnmMm npnusHakam:

- no ycrnoBusiM paboTbl - Ha TpaHcgopmMaTtopbl, NpegHasHayeHHble AN
paboThbl B HOpMasibHbIX M 0COBbIX YCOBUSIX;

- no Buaam - cornacHo [OCT 16110, xapakTepusylolwmmM HasHavyeHue wu
OCHOBHOE  KOHCTPYKTMBHOE€  uUcronHeHwe  (ogHodasHble,  TpexdasHble,
ABYXOOMOTOYHbIE, TPEXOOMOTOYHbIE, perynupyemble nog Harpyskon (PI1H),
nepekntovyaemble 6e3 Bo30yxaeHus ([16B), no Buay oxnaxgeHws v T.4.); - NO
MOLLHOCTW.

Mpumevanne - T[lo Bugy wusoNUpyLWEn ©n  oxfaxgawwen cpeqpbl
TpaHcdopMaTopbl KnacCUUUMPYOT Ha MacnsHble (Macno MWHepanbHOEe Wn
CUHTETMYECKOE, BKITHOYas XUOKUWA HEFOPKOYMIA OUINEKTPUK) U CyXue, B TOM Yucne
TpaHcdopMaTopbl C TBEPAON U30NAUNEN.

4.2 YcnoBus paboTbl

4.2.1 HopmanbHble ycnoBus paboTbl

HopmanbHble ycrnoBua paboTbl [OMKHbI  COOTBETCTBOBATb  CneaytoLlum
TpeboBaHNAM:

- BblCOTa YCTaHOBKM Hag YypoBHeM Mopss - He Oornee 1000 m; ans
TpaHcopmaTopoB knacca HanpskeHust 1150 kB - He 6onee 500 wm;

- TemnepaTypa OKpyXalllero Bo3gyxa W oxnaxgjawwen  cpeapbl
knumatndeckoe mncnonHeHme Y no NOCT 15150 n TOCT 15543.1; cpegHecyTo4Has
TemnepaTtypa Bo3gyxa - He Bbiwe 30 °C; cpeaHerogoBasa Temneparypa Bo3gyxa He
Boiwe 20 °C; gna TpaHcopmMaTopoB C BOASAHBIM OXNaXAeHWeM Temnepartypa
oxnaxgaroLien Boabl y Bxoga B oxnaguTtenb - He Bbiwe 25 °C;

- OTKMOHEHWEe MUTAIOLEro HanpskeHUst OT HOMUHASbHOro, a Takke dopma
KPUBOM HarnpsXeHUd, HecuMMmeTpus dpas, OTKIOHEHNE YacTOTbl OT HOMWHANbHOW
AOMKHbI cooTBeTcTBOBaTh TpebosaHnam MOCT 13109;
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- CTeneHb 3arpsasHeHuss okpyxatowen cpeabl - no NOCT 15150 (Bce TunbI
aTMocadepbl);

- BHELLUHME MexaHW4yecKue BO3OAEWCTBUS, B TOM 4ucne AN CeMCMOOMNacHbIX
panoHoB - no FOCT 17516.1; ecnu mMakcumanbHas amnnuMTyda YCKOPEHUs
BO3ENCTBUS, NPUIOXEHHOIO K N3AENnio B MecTax ero KpenneHusl, He npeBblilaeT

25 wmlc . (ypoBeHb BubpauunoHHbix Bo3genctBun no [OCT  17516.1
He3HauuTenbHblM 1), TO K TpaHcopmaTopam He AO0SMKHbl 6biTb NpeabsABreEHbI
crneunanbHble KOHCTPYKTMBHbIE TpeboBaHuS;

- KaTteropum pasMelleHuUss  MacrsgHbIX  TpaHcopMaTopoB UM CyXuX
repMeTUYHbIX TpaHcdopmatopoB - oOT 1 OO0 4, CyxXux HerepMeTuyHbIX
TpaHcopmaTtopos - 3, 4 no FOCT 15150.

4.2.2 Ocob6ble ycrnoBusi paboTbl

Mo TpeboBaHuio 3aka3uvmka TpaHcopmaTopbl MOryT BbITb NpegHa3HaYeHbl s
0CObbIX yCcnosun paboThbl, KOTOpPble HEOOXOAMMO y4ecTb MpU MPOEKTUPOBAHUN
TpaHcdopmaropa, Hanpumep BbiCOTa YCTAHOBKM Had YpPOBHEM  MOpHS,
npeBblllaoWasa 3HadeHne, ykasaHHoe B 4.2.1; Oornee BbiCOKasi WM HU3Kas
Temnepatypa OKpyxawllen cpegbl, B TOM u4ucre [Ansg TpaHcopmaToposB
ncnonHeHun XJ1n YXI no FOCT 15150; cooTBeTCTBYIOLLAA TPOMUYECKOMY KNUMaTy
BMaXHOCTb; CENCMMYECKasi aKTUBHOCTb; CUMbHblEe 3arpsi3HEeHUs; HecTaHOapTHble
HOPMbI HaMpPsXKEHUs U TOKa HarpyskM M CMellaHHasi Harpyska; ocobble ycnosus
TPaHCMOPTUPOBAHUS, XPaHEHUs W YCTaHOBKM (OrpaHW4eHve MaccCbl Wnu
rabapuTHbix pasmepoB) u gpyrue cornacHo NOCT 30830 (npunoxeHune A).

4.3 Bugbl cuctem oxnaxgeHusi TpaHcopMaTopoB U X YCrOBHblE 0603Ha4YEHNS
AOSMKHbI COOTBETCTBOBATL NpUBEAEHHbLIM B Tabnuue 1.
Tabnuua 1

YcnoBHoe 0003HayeHuMe Buga

CUCTEMBbI OXNaXOeHusa, MNPUHATOoEe
Buno CUCTEMDI B

TpaHcdopmaTopoB
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Poccuinckon 3apybexHbIX
depepauun cTpaHax (M3K)
Cyxue TpaHcopmaTopsbl:
EcTecTBEeHHOE BO3yLLUHOE npu || C AN
OTKPbLITOM UCMOMHEHNN
EctecTtBeHHOE BO34YLLUHOE npu || C3 ANAN
3aLUMLLIEHHOM UCTONHEHUN
EcTecTBEHHOE BO3yLLHOE npu || CI ANAN
repMeTUYHOM UCTONHEHNN
BosaywHoe c npvHygutensHon || CL, ANAF
LMpKynsumen Bo3gyxa
MacnsHble TpaHcopmMaTopbl C
MUHeparbHbIM MacsioMm:
EcTtectBeHHas uupkynauua sosgyxa u || M ONAN
mMacna
MpuHyguTenbHasa uupkynaums sosgyxa u || 4 ONAF
eCTeCTBEHHas LpKynaumsa macna
EcTtectBeHHas uupkynsauua sosgyxa w || MY OFAN
NpVHyOuUTENbHAs LMPKYnsumMa macna ¢
HeHarnpaBfeHHbIM NOTOKOM Macna
EcTtectBeHHas uwupkynauua sosgyxa u || HMLU ODAN

npuHyguTenbHaa UUPKynAaAuna Macsiia C
HanpaBJieHHbIM NOTOKOM Macirsia
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MpuHyauTenbHasa UMpKynauus Bosgyxa nOLUOFAF macna c
HeHanpasfeHHbLIM MOTOKOM Macna

MpuHyauTenbHaa UMpKynauus Bo3gyxa nHOUODAF
Macria c HanpasBneHHbIM NOTOKOM Macra

MpuHyauTenbHaa UMpKynauus  BOAbI nUOFWF
Macra C HeHanpasfeHHbIM MNOTOKOM macna

MNpuHyauTenbHaa ump| Hi| ODWF
Macna ¢ HanpaseHHb

lNpumeyaHune - Ob6o3Ha4yeHus cuctem oxnaxaeHus
MacrsaHbIX TpPaHCPOPMATOPOB, 3aNUTbIX CUHTETUYECKUM MacCSIOM, BKINKOYas
XUOKUN Heroproumin ananektpuk (Hanpumep, LNAF n LFAF), ykasbiBatoT B H[] Ha
AaHHble TpaHcdopMaTopsbl.

4.4 Knacc HanpsKeHud TpaHcopmaTopa ycTaHaBnMBalT
no Knaccy HanpshkeHusi ero obmoTkmn BH.

4.5 OCHOBHbIMKU Napamn 06MOTOK TPEXOBMOTOYHLIX TpaHCOPMaTOpPOB crieayeT
npuHumatb obmoTtkm BH n CH, ecnn B HL Ha KOHKpeTHble TpaHcopmMaTopbl He
yKasaHO UHoe.

4.6 YcnoBHoe 0603HaveHne TpaHCcOpMaTopOoB MPUBEAEHO B MPUNOXEHUN A,
ecrnv B HI] Ha TpaHcdopmaTtop He yKa3aHO MHOe.

5 OCHOBHbIE nNapamMeTpbl

5.1 B H[] Ha KOHKpeTHble TpaHcopMaTopbl AOMKHbI ObITh YKasaHbl criegyrouime
OCHOBHbIE NapaMeTpbl:

- HOMUHarbHas MOLWHOCTb TpaHcdopmaTopa (yKasblBalOT Takke
MOLLHOCTM OCHOBHbIX OBMOTOK TPEXOOMOTOYHLIX TpaHCOPMaTOpPOB, BKOYas
MOLLHOCTb 06MOTKM HH TpexobMoTo4YHbIX aBTOTpaHCOPMAaTOpPOB); €Cnu
npeaycMOTPEHbl pasHble 3HaYeHUs1 MOLLHOCTUW, HanpuMmep, npu pasHblX Buaax
OXNaxaeHus!, To 3a HOMUHAasbHYK MOLLHOCTb NPUHMMAKT HanbornbLlee U3 HUX;

- HOMUHAsbHbIE  HamnpsbKEeHWs  OCHOBHbIX  OBMOTOK Ha  Bcex
OTBETBIEHUSX;
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- yCrnoBHOEe 0603Ha4YeHne CxeMbl 1 rpynnbl COeauHeEHNN 0BMOTOK;
- Bng, nepekntoyeHns orseteneHnn (PrH, MNBB), gManasoH u 4ncno
CTYNeHen perynmpoBaHns HanpsXXeHus;

- HandonbLUU [0MyCTUMbIN TOK obLen 0bMOTKM
aBToTpaHcdopmaTopa;

- noTepyM XOroCTOro Xod4a W KOPOTKOrO 3aMblkaHUS Ha OCHOBHOM
OTBETBNEHUY;

- HanpskeHne KOPOTKOro 3aMblKaHWs, NpUBEAEHHOE K HOMUHanbHOWM
MowHOCTM (ans  TpaHcgopmatopoB PIMH  ykasbiBaloOT HOPMUPOBAHHLIE
3Ha4YeHUs1 Ha OCHOBHOM W KpamHUX OTBETBMEHUNAX, ANS  OocTasnbHbIX
TpaHcOpMaToOpOB - HA OCHOBHOM OTBETBIIEHUN);
TOK XOfI0CTOro XoAa Ha OCHOBHOM OTBETBMEHWUMU;
YyCTaHOBMEHHAs MOLHOCTb ABUraTenemn CUCTEMbl OXIaXaeHus;
nonHasi macca,;
TpaHCcnopTHas Macca (QonyckaeTca He YyKasbiBaTb, €CnM  OHa
OTniMyaeTcs OT nosiHom maccel He 6onee 4yem Ha 10%); - macca macna;

- rabapuTtHble pasmepsbl.[1lpumeyaHms

1 HanpsbkeHne KOpPOTKOro 3aMblkaHus Ansi nap OBbMOTOK TPexobMOTOYHbIX
TpaHcopmaTopoB NPMBOAAT K HAanbonblUen U3 HOMUHAIbHbLIX MOLLHOCTEN Tpex
0OMOTOK, aBTOTpaHCOPMATOPOB - K HOMWHASTbHOW MPOXOAHOW MOLLHOCTM napsbl
ctopoH BH - CH.

2 Ecnu TpaHcnopTMpoBaHue TpaHcgopmMaTopa NPpon3BoaaT C YaCTUYHbIM UK
NoOJSTHbIM CIIMBOM Macria, TO YKasblBaloT:
- MOJSTHYKO Maccy macna;
- mMaccy macna B 6ake TpaHcdopmaTopa;
- Maccy macrna gns gonveBa U TEXHONMOrMYeckux Hyxg (npomMbiBka
paguatopoB v np.) - 10% nonHon maccekl macna.

3 Ecnn 3akasuvk BblgBUraeT OONOMHUTENbHbIE (CneunanbHbie) TpeboBaHMs no
neperpyskam M WUCXOAs U3 HUX W3rOTOBMSAKT TpaHcdopmaTop, TO B NepeyeHb
OCHOBHbIX MapaMeTpPOB BKITOYAKOT MapameTpbl, XapaKTepU3yloLNe Harpy3o4HyHo
CNOCOBOHOCTb.

5.2 B HI Ha KOHKpeTHble TpaHcdopmaTopbl AOMNYCKaeTCA yCTaHaBnvMBaTb
AOMONHUTENbHbIE NapaMeTpbl KPOME YKasaHHbIX B 5.1.

5.3 lNpegnoytutenbHble HOMUHAIbHbIE MOLLHOCTU TPaHCHOPMATOPOB OOSMKHbI
cootBetcTBoBaTb NOCT 9680, HOMMHanbHble HanpsbkeHus - TOCT 721 n TOCT
21128.

5.4 HomuHanbHasa yactota nutatowen cet aormkHa obitb 50 'y no MOCT 13109.
5.5 PacuetHyio TemnepaTypy, K KOTOPOW criegyeT MnpuBOoauUTb MOTEPU U
HanpshkeHne KOPOTKOro 3aMblKaHus, MPUHMMAOT PaBHON:
115 °C - ansa TpaHcdopmaTopoB C N30nsUnen Knaccos HarpesoctonkocTn F, H
no NOCT 8865 n C;
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80 °C - onsa TpaHcdhopmaTtopoB ¢ cuctemon oxnaxagexHma HU, HAOLL;
75 °C - ansa octanbHbIX TpaHCHOPMaTOpPOB.

5.6 lNpenerbHble OTKNOHEHUSA N3MepPSeEMbIX NapaMeTpoB TpaHCOpMaTopoB OT
HOPMMPOBAHHbIX HE AOSMKHbI MPEBbIWAaTb 3HAYEHU, YKa3daHHbIX B Tabnuue 2.
Tabnuua 2
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HanmeHoBaHue MNpepenbHo|lpumeyaHne
napameTpa e
OTKITOHEHM
e,
%
1 KoadpdpumuymeHT|+1,0
TPaHcopmaLmm Ona TpaHchopmatopoB € KO3 PUUNEHTOM
TpaHcopmaummn asHbIX Hanps>KeHUW Tpu U
MeHee, a Takke Ha HEOCHOBHOM
OTBETBMEHUN
+0,5 Ana Bcex ocTanbHbIX
TpaHcdopMaTOpPOB Ha OCHOBHOM
OTBETBEHUN
2 HanpsihkeHune|£7,5
KOPOTKOro [1ns ABYXOBMOTOYHOro
3aMblKaHNA TpaHcdopmaTopa unNn Ans napbl 0OMOTOK
77 TPpexobMOTOYHOro TpaHcdopmaTopa,
( “k) ocHoBHOro } 7>
OTBETBNEHUS ykasaHHou B H[] kak ocHoBHas napa, npn ~ k =
10%
10 [nsa octanbHbIX TpaHCHOPMAaToOpPOB
3 MNoTepun 10
KOPOTKOro Ana Bcex ABYXOOMOTOYHbLIX W
3aMblKkaHUA Ha TPEXobMOTOYHbIX
OCHOBHOM TpaHcopmaTopoB U ANA OCHOBHOW napbl
OTBETBMEHUN 0OMOTOK TPEXOBMOTOYHbIX
aBToTpaHchopMaTopoB
20 [ns HeoCHOBHbIX Nap 06MOTOK
TPEXobMOTOYHbIX

aBTOTpaHcdopMaTopoB
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15 [lnsa Bcex TpaHcopmaToposB
4 MNoTepwn
XONOCTOro xoaa
5 CymmapHsble no| 10 [na Bcex TpaHcdopmMaTopos
6 Tok xoriocToro xoga 30 [na Bcex TpaHcdopmMaTopos
7 lonHas macca 10
na TpaHcdopMmaTopoB

MOLLIHOCTbIO He bonee 1,6 MB-A

MpumevaHus

1 Mpwu onpeneneHumu CYMMapHbIX norepb TPEXobMOTOYHOrO
aBTOTpaHcdopMaropa MOoTePU XOrloCTOro XxXoga CYyMMUPYKOT C  MOTepaMu
KOPOTKOro 3aMblkaHUsi OCHOBHOM napbl O6MOTOK.

2 OTcyTCTBUE HMXKHErO NpeaenbHOro OTKNOHEHUS A5l TOKa XON0CTOro xoaa
W NOTEepPb O3HAYaeT, YTO ero 3Ha4yeHne He orpaHNYeHo.

3 [llo cornacoBaHuiO MeXxay W3roToBUTENEM W 3aKasyMKOM MpefernbHoe
OTKIMOHEHME Hanps>XXeHUs KOPOTKOro 3amblkaHusa Ans TpaHcgopmaropos PIH
Ha KpamHUX OTBETBMEHUAX, a TakkKe ANl HEOCHOBHbIX Map O6MOTOK
TPeXobMOTOYHbIX TPaHCHOPMATOPOB He OOSMKHO npeBbiwaTth £15%.

4 [lo cornacoBaHWiO MeXOy W3roTOBUTENEM U 3aKa3vyMKOM npenenbHoe
OTKMNOHeHNe KoadpduumneHTa TpaHcopmaunum Ha OCHOBHOM OTBETBIIEHUU ONK
TpaHcdopmaTopoB MoLHOCTbO He MeHee 100 MB-A He OOMKHO NpeBblWaTb
+1,0%.

5 [llpepernbHble OTKMNOHEHNA KoadppuumeHTa  TpaHcdopmauuu,
npuBedeHHble B NyHKTe 1 Tabnuvubl 2, pacnpoCTpaHsaTCs Ha TpaHcdopmaTopsb!
MoLwiHocTbio Ao 1000 MB-A BkntovnTensbHO.

6 [lNpegenbHble OTKMNOHEHUs, nNpuBedeHHble B MyHKTe 2 Tabnuubl 2, He
pPacnpoCTPaHAITCA Ha HanpsKeHWe KOPOTKOro 3aMblKaHWA Mexay 4YacTamu
pacLienneHHon obmoTkmn HH.

7 TlpepernbHOe OTKNOHEHWE Ha rMoTepu KOPOTKOro 3aMblkaHus Ons
TpaHcdopmaTopoB Mol HOCTbo MeHee 1 MB-A gonyctumo npuHumatb 15%,
4YTO AOIMKHO ObITb oroBopeHo B HI] Ha gaHHble TpaHchopMaTopbi.

8 [NpenenbHoe OTKMOHeHNe +7,5% Ha HanpshKeHne KOPOTKOro 3aMblKaHUS
BBOANTCS Ha TpaHcdopmaTopbl, pa3paboTaHHble Nocre BBeaEeHUS B AENCTBME
HacTosILWero ctaHaapTa.

5.7 Cxembl wn rpynnbl COEAUHEHUS1 OOMOTOK TpaHCOPMaTOpPOB AOSMKHbI
COOTBETCTBOBATbL MNPUBEAEHHbBIM B rNpusioxeHun b.

MpumeyaHne - Cxembl W rpynnbl  coeguMHeHns OOMOTOK OaHOMasHbIX
TpaHcdopmaTopoB Anst paboTbl B TpexdhasHonm rpynne ykasbiBatoT B HI Ha atn
TpaHcdopMaTopbl.
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5.8 B TpaHcdopmaTtopax C pacliennieHHon Ha Aase 4vactm obmotkom HH
HOMWHanNbHasi MOLLHOCTb KaXXAOW U3 ee YacTen OOoMmKHa ObiTb, Kak NpaBuio, paBHa
50% HOMMHaNbHOW MOLLHOCTM TpaHcdopmaTopa.

6 TexHn4Yeckune TpedboBaHUA

6.1 TpeboBaHuA NO HarpeBy

6.1.1 TlpeBblleHns Temnepatypbl OTAENbHbIX SfIEMEHTOB  MacrsHOro
TpaHcdopmaTopa Haf TeMnepaTypon oxnaxgatowen cpebl (Bo3ayxa unu Bogbl)
Npu UCMbITAHUAX Ha HarpeB Ha OCHOBHOM OTBETBIIEHUM OOMKHbI ObiTb He Bonee
3Ha4YeHun, yKkasaHHbIX B Tabnuue 3.

Ons TPEXOOMOTOYHbIX PEXMMOB TPEXOBMOTOYHBIX MacCnsAHbIX
TpaHcOpMaTopoB pacyeTHbIE MPEBbILLEHUS TeMNepaTypbl OTAENbHbIX 3NIEMEHTOB
He [OMKHbl MNpeBblaTh 3HA4YeHWW, ykasaHHblx B Tabnuue 3. B aTtom cnydvae
npeBblLLEHNE  TemnepaTypbl  BEepXHUX CMNoeB Macna  TpexobMOTOYHOro
TpaHcopmatopa [JOMKHO ObITb paccyuTaHo ANd CcoYeTaHus Harpys3ok C
HanbOMbLUMMN CyMMapHbLIMW NOTEPSMMU, a NPEBbLILWEHNA TeMnepaTypbl 0OMOTOK,
NMOBEPXHOCTU MarHUTHOW CUCTEMbl U 3IIEMEHTOB METaNNoOKOHCTPYKUMN - Ons
coyeTaHus Harpysok, SBMSOLWMXCa Havbonee XXeCTKMMKU Ans paccMaTpuBaemMoro
anemeHTa TpaHcdopmaropa.

Tabnuuya 3

AnemeHT TpaHcdopmaropa MpeBbileHne
TeMmreparyps,

°C
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O6MOTKM (CpefHue NpeBbILEHNsT TeMNepaTyphbl, Knacc
HarpeBOCTOMKOCTU nsonsaumm A):

- NPV eCTECTBEHHOW UMK NPUHYAUTENBHOW LIMPKYNALUM
C HeHanpaeneHHbIM MOTOKOM Macna Yyepes o6MOoTKy 65

- NpU NPUHYAMTENbHON LMPKYNAUUM C HanpasiieHHbIM
MOTOKOM Macria Yyepe3 06MOTKy 70

Macno B BEpXHUX CIosiX (MCMOfTHEHNE repMETUYHOE UNK C
pacLumpuTenem) 60

cyl 75
lNoBepxHOCTU

MarHMTHOM
MEeTarnnoKOHCTPYKLUMI

6.1.2 B oTaenbHbIX TOYKax MarHUTHOM  CUCTEMbI WU  3MNEMEHTOB
METanNNOKOHCTPYKLMIA OOMYCKaeTCsl NpeBblleHne TemnepaTypbl NOBEPXHOCTU, He
conpuKacawLwencs ¢ TBepaon usonduuen, Hag TemnepaTypor oxnaxkaaroLlen
cpeabl ao 85 °C.

6.1.3 [Insa macnsHbix TpaHcopMaTopoB nNpu 60ATOBOM COeANHEHUN KOHTAKTOB
CbEMHbIX BBOLOB MpEBbILIEHME TemnepaTypbl KOHTAKTOB Hag TemnepaTypomn
oKpYyXXatoLen cpebl JOMMKHO ObITb He Bonee:

85 °C - ons KoHTaKTOB B Macne; 65

°C - oS KOHTAKTOB B BO3ayXe.

6.1.4 [lpeBbllleHna  TemnepaTypbl  OTOEMbHbIX  3NIEMEHTOB  CYXOro
TpaHcopmaTopa Had TeMnepaTypon oxnaxgarwuwen cpedbl Npu UCNbITaHUAX Ha
HarpeB Ha OCHOBHOM OTBETBIIEHUM HE AOSTKHbI NPEeBbILAaTh 3HAaYEHUN, YKa3aHHbIX
B Tabnuue 4.

Tabnuua 4

AnemeHT Knacc _ |MpeBbllLeHVe TeMnepaTypel,
TpaHCC*)OpMaTOp: HarpeBOCTOMK °C
MOCT 8865
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A 60
ObmoTKM
npeBblLLIEHNs
Temnepartypbl)
E 75
B 80
F 100
H 125
MoBepxHoCcTN |- He bonee 3HaYeHus,
MarHUTHoOV AonycTnmMoro ans
cuctemMbl U cornpuKacarLLmXcs
aneMeHTol N30NALMOHHBIX MaTepuanos
METarOKOHCTPY

lMpumevaHue - [lonyckaetcs NpuMeHeHne OTAESNbHbIX U30MNALMOHHBLIX AeTanen
©onee HM3KOro Knacca HarpeBOCTOMKOCTU, YEM KNacc HarpeBOCTOMKOCTU OOMOTOK
B LENIOM, eCnu MCNbITaHUSMMU OKa3aHOo, YTO TemnepaTtypa Hauvbonee Harpetbix
TOYEK W3ONSAUMOHHBIX [OeTanen MOHMKEHHbIX KnacCoB HArpeBOCTOMKOCTU He
npeBbILAeT 3HaYeHU, AoNYCTUMbIX AN 3Tux knaccos no FOCT 8865.

6.1.5 lNpu ycTaHOBMBLUMXCA TOKax KOPOTKOrO 3aMblKaHUs, COOTBETCTBYHOLLUNX
6.4.1, cpegHas Temnepatypa oOMOTOK, onpegensiemada no [1], He [ormkHa
npesbllaTh 3Ha4eHUI, yKasaHHbIX B Tabnuue 5.

Tabnuuya 5
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Bua Matepu |Knacc
TpaHcdopM|an HarpeBOCTOM
aTopa 0BbMOTK [[KOCTH MakcumanbHas TemnepaTtypa
n n3onauum 0OMOTKM npu
OOMOT |KOPOTKOM 3amblkaHum, °C
kn no FOCT
8865
MacnsHelf Megb | A 250
Antomn| A 200
Cyxom A 180
E 250
B,F, H 350
A 180
E,B,FH 200

6.2 HarpysouHasi cnocoGHOCTb

6.2.1 Harpyso4Hasa cnocoBHOCTb, Kak CrnoCOOHOCTb TpaHcopmatopa HecTu
Harpysky C Yy4YeTOM YCNoBUK 3Kcnnyataumm (NpenlecTBYOLWEN Harpysku
TpaHcdopmaTopa W TemnepaTypbl Oxnaxgarwlwen cpeabl), OoMmMKHa ObiTb
onpefeneHa no OTHOLWEHUK K HOMWHanbHOMY TOKYy, npuyem gna obmoTku C
OTBETBIIEHNSAMMU - K HOMUHANbHOMY TOKY OTBETBMEHUSI.

6.2.2 HoMUHanbHbIE TOKM OTBETBIIEHUN, HOMUHAIbHOE HarnpsXXeHWe KOTOpPbIX
HWKe MUHYC 5%, JOMKHbI BbITb OrpaHMYeHbl 3Ha4YEHNEM, PaBHbLIM HOMUHANBHOMY
TOKY OTBETBMEHUS MUHYC 5%, a npu OTCYTCTBMM TaKOro OTBETBIEHUS - TOKY
OTBETBIEHNSA C OOMbLUMM BrMKanLWLMM 3HaYeHMEM TOKa (HanpumMep, Npy gnanasoHe
+8x1,5% - HOMMHaNLHOMY TOKY OTBETBNEHUS MUHYC 4X1,5%).

HoMuHanbHas MOLIHOCTb OTpULATENbHbLIX OTBETBNEHMA [LOMMKHA ObliTb
orpaHMyeHa [0 3HayYeHun, onpegensieMblX Mo TOKY B COOTBETCTBMU C
TpeboBaHNAMM HACTOSALLErO NyHKTA.
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6.2.3 B TpexoOMOTOYHbIX aBTOTpaHCcdOopmaTopax Harpy3oyHasi CnocobHOCTb
AomkHa 6bITb onpegeneHa ¢ y4etomM 6.2.1 No OTHOLLEHWUIO:

- K HoMMHanbHOMY ToKy BH - ans nocnegoBatensHon 0OMOTKY;

- K HOMMHanbHOMY Toky obmoTkn HH - ans obmotkmn HH;

- K HambonbLuemMy JONYCTUMOMY TOKY obLuen 0bMOTKM - Ans obLuen 0BMoTKu.

MpumevaHue - Hanbonblumin ONYyCTUMbIA TOK 06Len 06MOTKKN, Kak npaBumo,
npuHnmMaoT Ha 10% - 30% Gonblue pasHOCTU HOMUHArbHbLIX TOKOB CTOPOH CH n
BH, ocobeHHO B aBTOTpaHcopmaTopax, K ctopoHe HH koTopbix noakntoyeHa
€MKOCTHasi Harpy3ka (koHgeHcaTtopHasa 6aTtapesi, CUHXPOHHbIN KOMMeHcaTop U np.),
ecnv B HI] Ha KOHKpeTHble aBTOTpaHCOpMaToOpPbl HE YKa3aHO UHOe.

6.2.4 TpaHcdopmaTtopbl C CUCTEMOW OXnaxaeHna Buga [1 npu OTKNIOYEeHUM BCex
anekTpoABuraTenen BEHTUNSATOPOB AOSMKHbI AonycKkaTb Harpy3ky He meHee 50%
HOMWHasNbHOM MOLLHOCTN TpaHcdopMaropa.

6.2.5 BBoabl 1 oTBOAbLI HenTpann obmoTkm HH fomkHbl 6biTb BbIOpaHbl Ha
NPOOOIMKNTENBHYH HAarpy3ky TOKOM, paBHbIM MO OTHOLLEHMIO K HOMUHANbHOMY TOKY
obmoTkn HH 25% ans TpaHcdopmMmaTopoB CO CXeMOW coeaunHEHUs 0OMOTOK Y/I\{( n

75% pna TpaHcdhOopMaToOpoB CO cXxeMaMn coegmnHeHuss 0bMOTOK Y/ZE u D/\g .

6.2.6 BBoabl 1 oTBOAbLI HemTpanu obmoTkn BH TpaHcdopmaTtopoB KnaccoB

HanpsbkeHnss oT 6 oo 35 kB co cxemon coeauHeHusi obmoTok Y ® /D u Bcex
TpaHcopmaTopoB knaccoB HanpsikeHnst 110 KB n cBbiwe AomkHbl ObiTb BbiOpaHbI
Ha NPOLOIMKUTENBHYH Harpy3Ky TOKOM, paBHbIM HOMUHANIbHOMY TOKY 06MOTKM BH.
Beoabl 1 otBOAbl HENTpanu odmoTkn CH TpexobmMoTo4YHbIX TpaHcdOopMaToOpoB
knaccos HanpskeHna 110 kB un cBblwe [oOmkHbl 6biTb  BbIOpaHbl  Ha
NPOOOIMKNTENBHYHO Harpy3ky TOKOM, paBHbIM HOMUHaNbHOMY TOKY 06mMoTku CH.

6.2.7 [JonyCcTuMble cUCTEMATUYECKUE HArpy3ku M neperpysku, B TOM 4ucrie C
NOBbLIWEHHBIM M3HOCOM U30MHAUUMKM, C YYeTOM MpeLlecTBYWeEN Harpysku
TpaHchopmaTopa M TemrnepaTtypbl OXnaXpawLwlen cpedbl U KpaTKOBPEMEHHbIe
aBapuirHble (4Ype3BbldarHble) Meperpysku BCEX 3NEMEHTOB TpaHcgopmaropa,
BKNOYasa KOMMMAEKTYOLWME U3aenusi, A0MKHbl ObITb YCTaHOBIEHDI:

- no FOCT 14209, ecnun wuHoe He ykaszaHO B H[ Ha KOHKpeTHble
TpaHcopmaTopbl, A9 MacnsHbIX TpaHcopmaTopoB MoLwHocTeo Ao 100 MB-A
BKJTHOUUTENBHO;

- B HI KOHKpeTHbIX TpaHcopmaTopoB AN TpaHCHOPMAaTOPOB MOLLHOCTbLIO
cebiwe 100 MB-A, onsa cyxux TpaHcdOopMaTtopoB U TpaHCHPOPMATOPOB C XUAKAM
HEroprYMM AN3NEKTPUKOM.

6.3 TpeboBaHMA K INEKTPUYECKON NPOYHOCTU U30ONALUN

6.3.1 TpeboBaHMA K aNEKTPUYECKON NPOYHOCTU M30NsUMK TpaHcopmaTopoB
knaccoB HanpsbkeHmna 1-750 kB - no TOCT 1516.3. TpeboBaHUs K aneKkTpn4eckom
NMPOYHOCTU N30NALUK TPAaHCOPMATOPOB KITacCcoB HanpsixeHns Huxe 1 kB v knacca
1150 kB gormkHbl 6bITb YkasaHbl B Hl Ha faHHble TpaHcopMaTopsbl.
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6.3.2 [Ina macnsHbiXx TpaHcdopmaTopoB, NpeaHasHayeHHbIX Ans paboTbl Ha
BbicoTe, npeBbiwatowern 1000 m (Ho He Gonee 3500 M) Hag ypOBHEM MOpH4,
BHELIHAS wm3onauMs gomkHa ObiTb paccudntaHa no FOCT 1516.3, ons cyxux
TpaHcdopmaTopos - no HI Ha gaHHbIe TpaHcopMaTops.l.

6.3.3 [lonycTuMbie NpoaomKUTeribHble NpeBbIeHUA HanpsXXeHus

6.3.3.1 TpaHcdopmaTtopbl KnaccoB HanpsbkeHns go 35 kB BKNHOYMTENBHO
MOLLHOCTbHO cBblle 630 KB-A 1 Bce TpaHCcdopMaTopbl KnaccoB HanpsxeHust ot 110
Ao 1150 kB BKNOUYNTENBHO AOMNYCKAOT NPOL4OIMKUTENBHYO paboTy (Npy MOLLHOCTU
He BGornee HOMMHaNbLHOW) NPU NPEBbLILLEHUN HAMNPSHXKEHUsS Ha ftoOOM OTBETBNEHUMU
nobon odbmoTkn Ha 10% Bonee HOMMHANbLHOrO HaNPSKEHNA JAaHHOIO OTBETBIEHUS.

6.3.3.2 [onycTumble nNPOAOIMKUTENbHbLIE MNPEBbILEHUS HAaMpsHkKeHus Os
TpaHCcdOpMaTOPOB KIaccoB HanpsXXeHus o 35 KB BKMYNTENBHO MOLHOCTLIO 40
630 kB-A BKknouMTENBLHO YCTaHasnmeatoT B HL.

6.3.3.3 [Ona astoTpaHccopmaTtopos PIH B HenTpanu [gonyckaetcs
NPOAOIMKUTENBHOE TMpeBbIWEHME HanpsbkeHus (Npy MoWHOCTM He 6onee
HOMMHarbHON), NOABOANMOTrO K NMobomy oTBeTBNEHNO nobon obmoTku, 6onee 10%
HOMMWHaIbHOIO HanpPsXXeHWs [aHHOro OTBETBMEHUA NpWU YyCcrnoBuu obecneyeHus
KOHTpons 3a BO30yxaeHueM aBToTpaHcdopmaTtopa B npouecce ero paboThl,
KoTopoe He pormkHo npesblwate 110% HopmanbHOro pabdoyero BO30YXXAEHUS.
MpumevaHus

1 3a HopmanbHoe pabovee BO3OYXOAEHME npuHMMAlOT Haubonbluee wu3
3Ha4yeHuI Bo3byxaeHns1 aBToTpaHcopmaTopa, MMEKLNX MeCTO Npu NoABEeAEHUN
Ha XONOCTOM XOAY K KaXXAOMY M3 OTBETBIEHUA HOMWHANBHOIO HaNpPsKEHUs1 3TOro
OTBETBIEHNSI.

2 B cny4ae BblHeceHHoro yctponctea PINH (Hanpumep, nocnegoBaTenibHOMO
perynmpoBOYHOro TpaHcdopmartopa) aBToTpaHCcoOpMaTtop BMeCcTe C  3TUM
YCTPOMCTBOM paccMaTpuBaloT Kak eguHoe Lenoe.

6.3.3.4 [lpn npeBbllWEeHUN HanpshkeHus B cooTteeTcTBMM € 6.3.3.1-6.3.3.3
HanpshkeHne Ha nbor ctopoHe (0O6MOTKEe) He AOMKHO MpeBbiaTb HambonbLuee
paboyee HanpshkeHune, yctaHoBneHHoe FOCT 721.

6.4 TpeboBaHMA K CTOMKOCTU NMPU KOPOTKUX 3aMbIKaHUAX U
yAapPHbIX TONTYKaX TOKOM

6.4.1 TpeboBaHUSA K CTOMKOCTU NPU KOPOTKMUX 3aMbIKaHUAX

6.4.1.1 TpaHcdopmaTop OOMKEH BblAepXnBaTb BHELLUHNE KOPOTKME 3aMblKaHUS
B 9Kcnsiyatauumn Ha nobom oTBETBIEHMM OOMOTKM NpU MOBbLIX COMETAHUAX CTOPOH
NUTaHUS, COOTBETCTBYIOLLMX pexumam paboTbl TpaHcopmaTtopa, yKasaHHbIM B
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HO, w npn YyKal3aHHbIX HWXe 3Ha4eHUAX TOKa KOPOTKOro 3aMblkaHuA W ero
ONMNTEenNnbHOCTN.

6.4.1.2 Hanbonbluni ycTaHOBMBLUMICSA TOK KOPOTKOrO 3aMblKaHUs fx.om, KA, B
ABYXOOMOTOYHbIX TpaHchopmaTopax n ABYXOBMOTOYHbIX pexmnmax
TPeXobMOTOYHbIX  TpaHCOPMAaTOpPOB CcredyeT paccuuTbiBaTb  Crieayrolmm
obpasom:

- Ansa ogHoasHbIX TpaHCcOopMaTOpPOB 1 aBTOTPaHCHOPMaTopOB,
BKJTHOYEHHbIX Mexay dha3on 1 HenTparblo, a Takke ans TpexdasHbixX
TpaHcopmaTopoB 1 aBTOTpaHCHOpMaToOpPOB Mo hopmyne

UHOH.O'I'B

"‘ﬁ(z'r.om +z;) (1)

3

{ KOTB

roe Ixoms - HanBONbLUNI YCTaHOBUBLUMNCH NMHENHbLIN TOK KOPOTKOrO 3aMblKaHUS
OTBETBMNEHUS, KA;

Ukomors - HOMWHarnbHOEe NUHENHOE HaNpPsKeHNe OTBETBMNEHMS, KB;
Zrome - dasHoe conpoTMBEHNE KOPOTKOIO 3aMblKaHUS,

OTHECEHHOe K paccmaTtprBaeMon 06MOoTKe (CTOPOHE) N OTBETBIIEHUIO,
onpegensemoe no gopmyne (2), Owm;

Z
€ - ¢pasHOe conpoTUBMNEHNE KOPOTKOrO 3aMblkaHUs CETU, ONpeaensieMoe no
dopmyne (3), Om.

6.4.1.3 Hanbonbwnin yCTAaHOBMUBLUMNCS TOK KOPOTKOMO 3aMblkaHWa B
TPEXOOMOTOUHBIX pexmMmax OOSmKeH ObiTb onpedeneH no TPexnyyeBon cXeme
3aMeLLeHns, Kaxabl Jy4 KOTOPOM COCTOUT U3 COMPOTUBIIEHUA KOPOTKOro
3aMblKaHWs, BHOCUMOTO TpaHC(OpPMaToOpOM, U BKITHOYEHHOro MnocrenoBaTeribHO C

- 4
H/M CONPOTUBIIEHNA KOPOTKOIo 3aMblKaHUA COOTBETCTBYHOLLEN CETU &,

6.4.1.4 ConpoTMBrNeHMe KOPOTKOro 3amblkaHusi TpaHcdopmaropa ZT~°TB, Owm,
cnepgyet paccuuTbiBatb Mo popmyne

2
z = UK.OTBUHOM.OTB
T.OTE
1005, ’ 2)
U
roe EOTE - pacyeTHOe 3Ha4vyeHue Hanps)KeHUss KOPOTKOro 3amMblkaHuA

OTBETBNEHUA, NpuBEeAEHHOEe K HOMUHANbHOW MOLLHOCTU TpaHcdopmartopa Ha
OCHOBHOM oOTBeTBneHuun, %;

S,
HOM - HOMWHanbHas MOLLHOCTb TpaHcdopMaTopa Ha OCHOBHOM OTBETBIEHUMN,
MB-A.
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Z
6.4.1.5 ConpoTuBneHme KOpoTKoro 3amblkaHusa cetn ~ ¢, OmM, paccumTbiBalOT MO
dopmyre

2
=Uc.mom
A @)

zZ

roe UnemminanbHoe nuHeiiHoe HanpsiXeHue cetu, KB;

St - MOLLHOCTb Tpexda3Horo KOpPOTKOro 3amblkaHusa cetn, MB-A.
[MpumevaHus

1 [Ans TpaHcdopmaTopoB MOLLHOCTBIO MeHee 3,15 MB-A conpotusneHne
KOPOTKOro 3aMblKaHUS CETU, Kak NpaBuio, He Y4YUTbIBAOT, €CIIM OHO COCTaBnseT
He 6onee 5% conpoTMBEHNSA KOPOTKOrO 3aMblkaHusl TpaHcdopmaTopa, T.e. B

dopmyne (1) Zc 7.

2 [na TpaHcopmMaTopoB COBCTBEHHBIX HYXA, ANEKTPOCTAHLUMI KaccoB
HanpsxeHusa 0o 35 kKB BKNouMTEenbHO CONpPOTUBIEHME KOPOTKOrO 3aMblKaHUS CETU
He YYUTbIBAIOT.

6.4.1.6 MowHoCTb TpexdasHOro KOPOTKOro 3aMblKaHUSI CETU - B COOTBETCTBUM C
Tabnuuen 6. Tabnuua 6
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HomuHanbk

HanpsHKeHn N
cetu, kB cetn HH aBToTpaHcopmatopos) ~¢, MB-A

MoLWHOCTb TpexdasHOro KOPOTKOro 3aMblKaHUs CeTU (Kpome

ans angd TpaHcopmaTopoB KIiaccos

TpaHchopmaTo Hanpsxxkenns 110 kB wn  Bblwe,

POB KMaccoB aBTOTpaHcdopMaTopoOB KrnaccoB

HanpsKEHUs HanpsxeHus 0o 750 kB BKMouYnTENbLHO

Huke 110 kB n TpaHcopMaTopoB COBCTBEHHbIX
HYXJ, 3NeKTpoCcTaHuuMm

o 10 500 -
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Cs. 10 " 352500BKntoM.

110-15000

150-20000

220-25000

330-35000

500-50000

750-75000

1150 - 80000

lMpumevaHne - [lo cornacoBaHUO MexXay W3roToBUTENIEM W 3aKa3dnMKoOM
A0MnycKkaeTcs NPUHUMaTb MOLLHOCTM KOPOTKOTO 3aMblKaHUS CETU, OTNMYatoLmnecs ot
yKa3aHHbIX B Tabnuue 6.

Ons TPEXOOMOTOUHbLIX aBTOTPAHCHOPMATOPOB MOLLHOCTb  KOPOTKOro
3aMblkaHus ceTn Ha ctopoHe HH, ecnun B HL1 He yka3aHO uHoe, cneayet
NPUHUMaTb:

600 MB-A - npu HomuHanbHoM HanpsbkeHun HH go 20 kB mn mowHocTu
aBToTpaHcdopmaTopoB A0 63 MB-A BKMOYUTENBHO HE3aBMCUMMO OT WX Kracca
HanNpsXXeHus;

1000 MB-A - npu HoOMUHanbHOM HanpskeHun HH 20 kB wn cBblwe
aBToOTpaHcdopMaTopOB Krnacca HanpsixxeHusa 220 kKB He3aBMCMMO OT UX MOLLHOCTW;

2000 MB-A - pna obmotok HH TpexoOMOTO4YHbIX aBTOTpaHCHOpPMaTOpPOB
knaccoB HanpsixeHna 330, 500 n 750 kB.

[ns TpexobMoTOoYHbLIX aBTOTpaHcOpMaToOpoB Knacca HanpshkeHus 1150 kB
MOLLIHOCTb KOPOTKOro 3aMblkaHuUs ceTen YyctaHasnuBawT B HI Ha atn
TpaHcdopMaTopbl.

6.4.1.7 Ons TPEXOOMOTOUHbIX TpaHcdopMaTopoB, MCKnoYas
aBTOTpaHcdopmaTopbl, B fto6OM OBYX- UK TPEXOOMOTOUYHOM peXmme KpaTHOCTb
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HanbornbLUEero ycTaHOBMBLLEINOCSH TOKa KOPOTKOrO 3aMblkaHWd, onpeaensemMoro B
COOTBETCTBMM C 6.4.1.2, NO OTHOLUEHUIO K HOMUHaNbHOMY TOKY OOMOTKW AOMmkKHa
OblTb OrpaHnyeHa B COOTBETCTBUMM C Tabnuuen 7 npu ycrnoBuUM paBeHCTBA
MOLLHOCTEeN Bcex 06MOTOK. B cnyyae pasnmyHbIX MOLLHOCTEN OBMOTOK NpeaenbHble
KpaTHOCTM HambonblUero yCTaHOBMBLUErOCs TOKa KOPOTKOro 3aMblKaHWSA OOSTKHbI
ObITb YCTaHOBMNEeHbI B HI Ha AaHHbIe TpaHcdopMaTopbl.

Tabnuua 7

MpenenbHas KpaTHOCTb HaMOOMbLUEro yCTaHOBMBLLEINOCS
TOKa KOPOTKOro 3aMblkaHUs

Knacc Hang|s 6Gnmxaiiwe|s  cpegHein | B Hapy>XHOW

OBMOTKM |k cTepxkHIO  |pacrionoxeHuio |0OMOTKE Mo
PACMONOXEHUIO Ha

TPaHCOPN MarHUTHOW | CTepXKHE

kB CMCTEMbI  |MarHWTHOM CTepKHE
obMoTke  |cucTembl 06moTk|MarHUTHON
CUCTEMbI

35 - 12,0 -
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11010,014,09,5

15010,014,09,5

220 10,0

15,0

8,0

o o i
6.4.1.8 Hanbonbwunm ygapHbI TOK KOPOTKOro 3amblkaHusa ~ ¥ | kA, cnegyet
paccuyuTbiBaTh Mo hopmyrne

Iym = IK_OmKW«ﬁ’

(4)

& . .
roe “EOTE - HanbonbLUMA YCTAHOBUBLLMICS TOK KOPOTKOMO 3aMblkaHus, KA;

Kﬁ’n& - KOahduMuUMeHT, onpeaensemMbln no Tabnuue 8.
Tabnuuya 8
Upra
1 1,5 |2 3 4 5 6 8 10
14 "
bonee
K2
1,51 1,64 |1,76 1,95 [[2,09 |2,19 |2,28 2,38 [2,46 | 2,55
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MpumevaHus

1 [Ang npoMeXyTOYHbIX 3Ha4YeHUn (UPIUE‘) oT 1 go 14, He yKa3aHHbIX B

K2 .
Tabnuue, gonyckaetca  onpedensaTb  KOI(PUUMEHT R NUHENHON

. U iU
nHTepnonsaumen. P° ~2 - peakTUBHAA U aKTUBHas COCTaBMAOLME HAMPSXKEHUS
KOPOTKOrO 3aMblkaHWUs TpaHCcOopMaTopa, COOTBETCTBEHHO.

2 [lo cornacoBaHuio MexXOy MU3roTOBUTENEM U 3aKa3dMKOM TP OTHOLLEHWUU
Upra .
bonee 14 gonyckaeTtcs NpUHUMAaThL yaapHbI KoaddumumneHT 1,9 n

KY’I“E, paBHbIN 2,69.

6.4.1.9 Hanbonblyo NpoaomKUTENbHOCTb KOPOTKOrO 3aMblKaHUs (ZK-mﬁx) Ha
3aXxumax TpaHcdopmaTopoB crnefyet NpuUHMMaTtb Mpu KOPOTKOM 3aMblKaHUM Ha
CTOpPOHax C HOMWHanbHbIM HanpskeHnem 35 KB n Huxe - 4 C, NMpu KOPOTKOM
3aMblKaHUM Ha CTOPOHAaxX C HOMWHanNbHbIM HanpskeHnem 110 kB n cebiwe - 3 C.

6.4.1.10 Jonyctumyo npogormknTenbHOCTb BHELUHEro KOPOTKOro 3aMblKaHUSA g8

, C, NMpW MpOTEeKaHN YCTaHOBUBLLUErOCA TOKA KOPOTKOrO 3aMblKaHUs MeHee
HanbonbLLEero ycTaHOBUBLLErocs cnefyeT paccyuTbiBaTb Mo hopmyre

2

— ‘EK.OTB

fx = Ixmax 3

¥, (5)

£
r g e "RmxX - nonyctuMas NPOAOMKUTENbHOCTb KOPOTKOrO 3aMblKaHUA npu
nNpoTekaHUn HanbonbLLEro yCTaHOBMBLLEITOCS TOKa KOPOTKOrO 3aMblKaHUs Mo
6.4.1.9, c;

Ixom - HANBOMbLUNIN YCTAHOBUBLLNINCS TOK KOPOTKOIO 3aMblkaHus, A,

g - YCTAHOBMBLUMACA  TOK  KOPOTKOMO  3aMblkaHUsi  MeHee
HanbonbLUero yctaHoBuBLLerocs, A.

HaunbGonblee aonyctMmoe 3HaYyeHWe npoAoIKUTENBbHOCTU Iy He cneayet

npuHnmMatb 6onee 15 ¢ HE3aBMCMMO OT 3HAYEHUS IK.

6.4.2 TpeboBaHUSA K CTOMKOCTU TpaHCOPMaATOpPOB NpuU yaAapHbIX TONYKax
TOKOM

6.4.2.1 CunoBble TpaHcdopMaTopbl AOMKHbI BblAEPXKMBATbL B 3KcChnyaTauum
yAapHbIe TONTYKN TOKOM.

[na macnsHbiX TpaHcdopMaTopoB, Kpome TpaHchopMaTopoB COOCTBEHHbIX
HY>X[ 9NeKTPOCTaHUUM, OTHOLIEHWEe OENCTBYHOLLEro 3HayeHuUsa yOapHOro Ton4ka
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TOKOM K HOMMHanbHOMY 3Ha4YeHWto Toka (KpaTHOCTb) He [OOSMKHO npeBblaTb
3Ha4yeHun, ykasaHHbIX B Tabnuue 9, a ons TpaHcopMaTopoB COBCTBEHHbLIX HYX[,
anekTpocTaHumin - B Tabnuue 10.

Tabnuuya 9

[lo 3 Bkntou

Yucno
TONMYKOB TOKOM
CYTKM

KpaTHocTb, He Gonee, B 3aBUCMMOCTM OT MOLLIHOCTU
TpaHcdopmaTopa

[Jo 25 MB-A |Cg. 25 go 100 MB-A Bkntou.

4,0 2,0

Cs3" 10 " 12,0 1,3

"10"1000(1,3 1,1

Mpumevanune - [Ansa TpaHchopmaTopoB MOLLHOCTLIO 6onee 100 MB -A uucno
yAAPHbIX TOMYKOB B CYTKM TOKOM CBbILE€ HOMWHASIbHOIMO 3HA4YEeHUSA TOKa AOSMKHO
ObITb COrnacoBaHO MeXAy 3aKa3ynkomM N N3roTOBUTENEM.
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Tabnvuya 10
KpaTHoCTb TOKa, He Bonee
MpuunHa [
TOJTYKOB Hnpw pacLenne| MPY )
Harpyskm obMoTke HH | HepacLuenneHHou
obmoTtke HH
ans ans ans
ans 0oObMOTKM || 0OOMOTKM || OOMOTKM
| Kaxkaomn BH HH BH
YyacTu
0OMOTKM
HH
Myck  fsa p|5 3 |4 |4
OTACNbH ¢y Ty
asurarte)
Camosal 1ga pase|5 5 |5 |5
BCEX
aurartel

[Ona cyxmx TpaHcopmaTopoB AOMNYCTUMbIE YAApPHbIE TOSTYKM TOKOM [OSDKHbI
ObITb YCTaHOBMNEHbI B HI Ha KOHKpEeTHbIE TpaHCdOopMaTopbI.

6.4.2.2 lpn uucne TonukoB TOoka 6Gonee 100 B CyTkKM wunM npu KX
npogomkutensHocTn 6onee 15 ¢ He3aBUCUMO OT MX 4yucna crnegyetr NpoBOAUTL
pacyeTHY NPOBEPKY Harpy3o4HOM CNOCOBHOCTN MO METOAMKE U3rOTOBUTENS.
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6.5 TpeboBaHMA K COCTAaBHbLIM 4YaCTAM

6.5.1 YcTpoucrtsa 3awmTbl Macna

6.5.1.1 MacnsHble TpaHcdopmaTopbl (3anofiHEHHbIE MUHEpParibHbIM MacsioMm)
MOLLHOCTbI0 25 KB-A 1 6onee AomkHbl ObiTb CHAabOXeHbI paclumpuTenemM unu gpyrom
3aWwmTon, npendoxpaHsilowen Macro OT  HENOCPeACTBEHHOrNo KOHTakKTa C
OKPY>KaloLLMM BO3AYXOM.

6.5.1.2 B 3anonHeHHbIX MWHepasibHbiIM Macsfiom TpaHcopmaTopax Kraccos
HanpskeHnst 110 n 150 kB mowHocTbio 25 MB-A 1 6onee n Bcex TpaHcdopmaTopax
knaccoB HanpsibkeHust 220 kB 1 cBbllle Macno AOMKHO ObITb NOMHOCTLIO 3aLUULLEHO
OT KOHTaKTa C OKpY>XatoLLUM BO34YXOM MOCPEACTBOM MIEHOYHOM 3aLUThI.

6.5.2 TpeboBaHUSA K 3aLUTHLIM NOKPLITUAM NpUBELEHbI B NpUoxeHun B.

6.5.3 MarHntHas cuctema TpaHcopmaTopa UM MacCUBHble MeTanmyeckune
KOHCTPYKTUBHbIE  3NEeMeHTbl OOSMKHbl  UMMETb  HagexHoe  MeTannmnyeckoe
coeanHeHue ¢ 6akom.

6.5.4 lNo TpeboBaHMO 3aKkasdunka B TpaHcopmaTopax MowHocTbio 6onee 100
MB-A meTtannnyeckoe COeAuHEHWEe MarHUTHOW CUCTEMbI C 6akOM AOIMKHO ObITb
BbIMNOMIHEHO CHapyxn 6aka, npuyem BHYTpWM HGaka akTUBHas 4acTb OOMMKHa ObiTb
NOSTHOCTbIO N30NMPOBaHa OT AHa U CTEHOK baka.

6.5.5 [ononHuTtenbHble TpeboBaHMA K COCTaBHbIM 4acTsM MpuBeaeHbl B
npunoxeHuu I.

6.6 TpeboBaHMA K cMcTeMaM oxnaxaeHus

6.6.1 TpaHcdopmartopbl C NPUHYAUTESNTBHON CUCTEMOM OXNaXXOEHUSA OOIKHbI
ObITb CHabXeHbl yCTpoONCTBaMM 45151 aBTOMAaTMYECKOro nycka u OCTaHOBKM CUCTEMBI
OXNaXXAEHUs, KOTopble OOSMKHbl cpabaTbiBaTb B 3aBUCMMOCTW OT TemnepaTypbl
BEPXHUX CIIOEB Macrsia 1 ToKa Harpy3ku TpaHcdopmaropa.

6.6.2 BHewHne macnonpoBoabl cuctem oxnaxgenus L n L] (noctaBnsemble
N3rotoBMUTENEM TpaHcdopmaTopa) AOSMKHbI ObiTb BbINOSHEHBI N3 HEpXXaBeloLLemn
cTanu unm matepuanos, YCTONYMBBIX K KOPPO3UN.

6.6.3 LWkadbl ynpasneHuna cuctemon [, AL, HAOU v L| moryT ObITb HaBeLLEeHbI Ha
Bak TpaHcdopmaTtopa, ecnu wkad paccumtaH Ha paboTy B ycnoBusx Bubpaummn,
co3gaBaeMbixX TpaHcopMaTopoM.

6.6.4 TpaHcdopmartopbl C NPUHYAUTESNTBHON CUCTEMON OXNaXXOEeHUSA OOIKHbI
OblTb CHaGXeHbl cuUrHanuM3aumen o npekpaweHun UMpKynauMmM — macna,
oxnaxpgawoLwien BoOAbl WM  OCTaHOBKE BEHTUNIATOPOB AyTbs, a Takke 06
aBTOMAaTUYECKOM BKITHOMEHMU WIIN  OTKITIOYEHUMN PE3EPBHOr0 OXflaguTenst unu
pe3epBHOro0 UCTOYHMKA NUTaHUSL.
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6.6.5 [JononHuTenbHble TpeboBaHWA K CUCTEMaM OXNaxaeHus npuBeneHbl B
npunoxexuu M.

6.7 TpeboBaHMA K HA4EXHOCTU

[na cuvnoBbix TpaHCOPMAaToOpPOB AOMXHbl ObiTb YCTAHOBMEHbLI crnegyloLuime
nokasartenu HageXxHOoCTU:

- ycTaHoBMNeHHas HapaboTka Ha oTkas - He MeHee 25000 y;

- MOMHbINA CPOK CNyX6bl - He MeHee 30 ner.

6.8 KoMnnekTHOCTb

6.8.1 B komnnekT TpaHcopmaTopa OOMMKHbI BXOOUTb €ro COCTaBHbIE YacTu.
6.8.1.1 CocTaBHble YacTu, BXoAsilue B KOMMSIEKT TpaHcdopmMaTtopa, AOMKHbI
ObITb YKa3aHbl B H[1 Ha TpaHcdopmMaTopbl KOHKPETHLIX BUOOB.
lNpumeyaHne - B KoMmnnekt TpaHcdopmartopa BXOOUT TakkKe Macro,
3anveaemoe B TpaHCcdopMaTop npuv nepeBoske.

6.8.1.2 MacnsHble TpaHcopmaTtopbl, TpaHcrnopTupyemble 6e3 macna, npu
3anonHeHnn 6aka CyxuM BO3AYXOM WM WMHEPTHbIM ra3oM, [OOSMKHbl ObITb
YKOMMJSIEKTOBAHbI CneayrLwmnMmn n3genuamu:

- KOMMSieKkToM 6annoHOB CO CXKaTblM ra3oM B KOMMYEeCTBe, AOCTAaTOMHOM Ans
nogaepXxaHus gaeneHuna B 6ake ot 5 go 15 klla Ha BpeMsi TpaHCNOPTUPOBAHUS U
NnocneayrLwero XxpaHeHus;

- YCTPOWCTBOM ANS NogNUTKU razom Baka, asToMaTnyeckmn nogaepkusaroLmm
B HeM n30bIToYHOE gaerenme ot 5 go 15 klla.

6.8.1.3 TpaHcdopmartopbl ¢ cuctemamun oxnaxgeHus sugos Ll v HLU, ans
KOTOpbIX  npegycMaTtpMBaeTcad  MPUMEHEHWE  HOPMasrM3oBaHHOW  CUCTEMbI
OXNaXXOEHUs1 B COOTBETCTBUM C TUMOBbLIM MPOEKTOM, KOMMMEKTYHOT Tpybamm
noacoeauHEHNs CUCTEMbI OXNaXXAeHUs K TpaHcopmaTtopy.

6.8.2 K TpaHcdopmaTopy npunaratoT criegyoLyro TEXHUYECKY JOKYMEHTaLUMNIO:

- nacnopT TpaHcgopmartopa;

- nacrnopTta KOMMJIEKTYOLWWX U3aenuu;

- PYKOBOACTBO MO  3Kcnnyatauuum  TpaHcopmatopa,  BKwo4awulee
AOKYMEHTaLMIo No NnaHOBOMY PEMOHTY;

- WHCTPYKUMIO MO TPaHCMOPTUPOBAHUIO, pas3rpy3ke, XpaHEHWID, MOHTaxy W
BBOAYB 3KCMIlyaTaumio TpaHcopmaTopa;

- YepTexu BaXHEWLWKMX COCTaBHbIX 4YacteM B cootBetctBuM c¢ HIO Ha
TpaHcopMaTopbl KOHKPETHLIX BUOOB.

OCHOBHble TeXHMYeCKMe [aHHble W XapaKTePUCTUKWU, KOTOpble [OMMKEeH
coaepxaTb nacrnopT TpaHcdopmaTopa, NnpueeaeHbl B npunoxeHuu E.
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6.9 MapkupoBKa 1 ynakoBka

6.9.1 MapkupoBka

6.9.1.1 MapkupoBka 3axxnmoB (BBOAOB) ANS BHELUHErO NPUCOEANHEHUS AOMMKHA
ObITb HaHeceHa crnocobom, obecneymBalOLWMM €e A0NTOBEYHOCTb U CTOMKOCTb K
aTMocepHbIM Bo3aencteuam, B cootBetcteum ¢ FOCT 18620.

MpymeyaHue - 3axumbl (BBOAbI) crnedyeT MapkupoBaTb B COOTBETCTBUU C
npunoxexHuem X.

6.9.1.2 Kaxgbin TpaHcdopmaTop AormKeH ObITb CHabXeH NpuKpenseHHOW Ha
BUOHOM MecTe Tabnmykon, Ha KOTOPOW yKasblBaloT crieqyolme aHHbIe:

- TOBapHbIN 3HAK NPeanpUATUA-U3roTOBUTENS,;

- HanMeHoBaHwe nagenus (TpaHcdopmartop, aBToTpaHcdopmaTop);

- 3aBOCKOM HOMED;

- yCrnoBHoOe 0603Ha4YeHne Tmna;

- o6o3HaveHne H[] Ha TpaHcdopmaTop;

- AaTy U3roToBeHMs1 B COOTBETCTBUM ¢ TpeboBaHuamu HL;

- yCroBHOE 0603Ha4YeHne CxeMbl U rpynnbl coeanHeHNsT OBMOTOK;

- HOMMHAasbHYIO YacToTy B repuax;

- HOMUHASbHBLIN PeXnM (B TOM Crlydae, ecriv pexumm OTnnyaeTcs oT
NPOOOSTKUTENBHOIO);

- HOMWHAsbHYO MOLLHOCTb B KUMOBOfbTamnepax (ykasblBatoT Takke
MOLLHOCTM OCHOBHbIX OBMOTOK TPEXOOMOTOYHLIX TpaHCOPMaToOpoB U
MOLLHOCTb 06MOTkM HH TpexobMOTOYHbIX aBTOTPpaHCGOPMaToOpOB);

- HOMUHAsbHbIE  HaMpshKeHus  TpaHcopmaTopa Ha  OCHOBHOM
OTBETBMEHNN B BONbTaX UinN KNUTOBOSbTaX;

- npegenbl perynupoBaHus HanpsbkeHna no obmMoTkam (ananasoHbl w
cTyneHu perynuposanus PINH v MNBB);

- HOMWHasbHbIE TOKM OOMOTOK Ha OCHOBHOM OTBETBIIEHMM B amnepax;

- HanpskeHne KOPOTKOro 3aMblKaHWS Ha OCHOBHOM OTBETBMIEHUM B
npoueHTax (ans TPexobMOTOYHbIX TpaHC(OPMaTOPOB YKa3bIBalOT HaNpsXKeHne
KOPOTKOro 3amMblkaHusi BCeX nap oOMOTOK);

- YPOBEHb M30MAUMM OBMOTKM U ee HenTpanu Anst 0bMOTOK KnaccoB
HanpsbkeHust 110 kB n cBbliwe (ykasbiBalOT MCMbITaTeNbHbIE HaNPsKeHUs
NPOMbILLIIEHHON Y4acTOTbl M MOSIHOMO rPO30BOr0 UMMyfbCca ANA BHYTPEHHEN

n3onaummn);
- KNnacc HarpeBOCTOMKOCTU  M30NAUMM -  TOMbKO  ANs  CyXuX
TpaHcdopMaTopOB;

- MOMHY Maccy TpaHCHOpPMaToOpPOB B KMUIOorpaMmax Uim TOHHaXx;

- Maccy mMacrna B KurnorpaMmmax Unm TOHHax;

- MacCy aKkTMBHOM YacTu B Kuanorpammax WM TOHHax - Ans
TpaHchopmaTopoB moLHocTbio 1 MB-A u 6onee;

- TPaHCMOPTHYO Maccy, ecnv oHa ykasaHa B H[ Ha KOHKpeTHble
TpaHcdopmaTopsl;

- MacCy CbeMHOM 4acTu 6Gaka B TPaHCMOPTHOM COCTOSHUW - Ons
TpaHCHOPMaTOPOB C HMXKHUM pazbeMoM. NMpnumedaHuns
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1 [ns ogHopasHoro TpaHcgopmaropa, npeaHasHa4yeHHOoro Ans cCoeanHeHus B
TpexdasHyto rpynny, HOMUHanNbHbIE HaNPsKeHUst 0OMOTOK, COeANHSEMbIX B 3BE3AY,
0603HavaloT B BUAE ApOobU, YncnnTenem KoTopomn ABNSETCA NMMHENHOE HanpsiXXeHne

TpexdrasHoW rpynnbl, a 3HaMeHaTernem ﬁ

2 [nsa tpaHcdopmaTopoB MoLwHocTbio 1 MB-A n 6onee ykasbiBaloT 3Ha4YeHME
HanpspkeHUss KOPOTKOrO  3aMblKaHWA, WU3MEPEHHOe nNpu  NpUeMOoCOaTOYHbIX
ucnbiTaHusax. Ona tpaHcgopmaTopoB MowHOCTbIO MeHee 1 MB-A pgonyckaetcs
yKasblBaTb 3Ha4YeHWe HarnpshHkKeHUss KOPOTKOro 3aMblKaHus, U3MEPEHHOEe npu
TUMNOBBLIX UCTbITAHUSAX.

6.9.1.3 Kpome 0603Ha4eHns Ha Tabnunuke 3aBOACKOM HOMep TpaHcopmaTopa
AormkeH 6biTb YeTKO 0603HaYeH Ha Bake pssAoM ¢ TabnMYKon.

6.9.1.4 [Ona TtpaHccpopmartopos BB n PI1H nepsBomy nonoxeHwio npusoaa
AOIMKHO COOTBETCTBOBATb Hambornbllee 3Ha4YeHMe HOMMHAIbHOrO HanpskeHus
OTBETBMNEHMS.

6.9.1.5 MapkupoBka mecTa 3a3eMneHnsa gOMmkHa OblTb BbINOSIHEHA MO OOHOMY
n3 metopgos NOCT 21130.

6.9.1.6 TpaHcnoptHas MapkumpoBka - no [OCT 14192 co cnegywwmmm
AOMOMNHEHNSMMU:

- OCHOBHble, [OOMOMHUTENbHbIE W  WHAOPMAUMOHHbIE HaanNucnm  Ansg
ynakoBaHHbIX AEMOHTUPOBAHHbLIX N 3anacHbIX YacTen A0MKHbl BbiTb HAHECEHbI Ha
Tapy, a Ans getanen n cbopoyHbIX eauHUL, TpaHcnopTupyembix 6e3 ynakoBku, - Ha
SAPNbIKN N getanu n c6opoYHbIE eANHULbI,

- BUObl MAHUNYNALMOHHbLIX 3HAKOB, HAHOCUMBbIX Ha rpy30BbLIE MecTa, U MecTa
MX HaHeceHusa pgormkHbl cooTtBetcTBoBatb [OCT 14192 M TEeXHUYEcKom
AOKYMeHTaLuuMn Ha TpaHcgopmaTop.

6.9.1.7 Ha bake TpaHcdopmaTopa  OOSTKHbI ObITb HaHECEHbI
npegynpeauTeneHble Hagnuceu “[Jomkpat" npuv HanmmMyMm MecT Nnog YCTaHOBKY
AOMKpaTOB.

6.9.1.8 Ha 6akax TpaHcopmMaTopoB, Ha aKTUBHOW YaCTWN KOTOPbIX YCTaHOBIEH
MakeT (obpaseu) usonaumu, BOGNMM3M MecTa YCTaHOBKM MakeTa AO/MKHA ObiTb
HaHeceHa Hagnuck "MakeT nsonaymn”.

6.9.1.9 Bce Hagnucw, ykasaHHble B 6.9.1.7 1 6.9.1.8, 4ormkHbl ObITb BbINOSTHEHDI
HeCMbIBaeMOW KPaCKOMW.

6.9.1.10 Ha getansx n cbopoyHbIX egmHuLax, nognexawmux 4eMOHTaxy nepea
OTNpaBKOW noTpebuTento, [OormkHa OblTb nNpegycMOoTpeHa MapKumpoBka Ans
NpPaBUIIbHOIO MOHTaXa.

6.9.1.11 Ha Gakax pacnpegenuTenbHbiX TpaHCOPMAaTOpOB, aKTUBHAs 4acTb
KOTOpbIX W3BNEKaeTcsl BMECTEe C KpPbIWKOW, [OMMKEeH OblTb HaHeCceH 3Hak,
MHdOPMUPYLOLLMIA 06 3TOM.


https://transformator-energum.ru/?utm_source=rukovodstvo-po-ekspluatacii

3aBog TRANSFORMATOR-ENERGUM
Cawurt: transformator-enerqum.ru

6.9.2 YnakoBKa

6.9.2.1 TpaHcdopmaTtopbl, 3anofIHEHHbIE MMWHeparnbHbIM MacfioMm, a Takke
AEMOHTUPOBAHHbIE HA BPeMsI TPaHCNOPTUPOBAHNSA KpynHOrabapuTHble COCTaBHbIE
yactTn nepeBo3AT 6e3 ynakoBkn. CocTaBHble 4acTW, BHYTPEHHASA MOBEPXHOCTb
KOTOpPbIX MpW 3KCrslyaTaumm TpaHcdopmaTopa MMEeeT KOHTaKT C Macriom, rnpu
TPaHCNOPTUPOBAHUM N XPAHEHUN OOMKHbI ObITh 3alUMLLLEHbl OT NonagaHus B HUX
Bnaru un nbisu.

TpeboBaHna K ynakoBKe U  TPaHCMNOPTUPOBAHUID  TpaHCHOPMAaTOpPOB,
3anofHEHHbIX CUHTETUYECKMM MacroM, OOSMKHbI OblTb YKasaHbl B HL Ha AaHHble
TpaHcdopMaTopbl.

6.9.2.2 Cyxune TpaHchopmaTopbl ynakoBbIBaOT B cOOTBETCTBMM ¢ HL.

6.9.2.3 KoMmnnekTyoLwmne CbeMHbIE COCTaBHble YacTu (BBOAbI, Npubopbl 1 T.4.) U
KpenexHble geTann A0MKHbl OblTb ynakoBaHbl B COOTBETCTBUM C TpeboBaHUAMU
MOCT 23216. lokynHble KOMMMEKTYLWMe COCTaBHble 4acTu, MocTynawolue Ha
npeanpusiTue - 3roToBUTENb TPaHC(OPMaTOpPOB, YNakoBbIBAOT B COOTBETCTBUN C
HL Ha 3Tu nagenus.

6.9.2.4 Kateropmnsa ynakoBkM OEMOHTUPOBAHHbLIX HA BPEMS TPaHCMOPTUPOBAHUS
COCTaBHbIX W 3anacHbIX 4acTenh, 3a WUCKIKYEeHMEeM YKasaHHbiXx B 6.9.2.1,
KOHCTPYKLUMSA M TUM ALWWKOB B 3aBUCMMOCTU OT MEXaHUYECKUX U KITMMaTUYeCKUX
BO3OEMCTBMA MNpPU  TPaHCMOPTUPOBAHUN W XPaHEHUM [OOMKHbl obecnednBaTb
COXPaHHOCTb YKa3aHHbIX YacTen BO BpeMs TPAHCNOPTUPOBAHUSA U XPaHEHUS.

6.9.2.5 KoHcepBauusi HeOKpalleHHbIX U He UMELUMX 3alUUTHbIX MOKPbITUN
HapY>XHbIX MOBEPXHOCTEN TpaHCcopmaTopa, NoABEepratoLLMXCa KOPPO3umu 1 rnopye,
no NOCT 9.014.

6.9.2.6 Beoabl Ha HanpsbkeHne 6onee 35 kB, He AeMOHTMpyeMble Ha BpeEMS
TPaHCNOPTUPOBAHUS, OOSMKHbI ObITb 3aLLMLLIEHBI OT MEXaHUYECKNX MOBPEXOEHMI BO
BpPeMS TPaHCMOPTUPOBAaHUA.

6.9.2.7 B H[] Ha kaxabln TMN TpaHcgopmMaTopa AomMKHbl BbITb yKa3aHbl Macca
Ka)Kgoro rpy3oBoro Mecta (TpaHCcnopTHoro 6roka), ux rabaputHble pasmepsbl, a
Takke cnocobbl TPaHCNOPTUPOBAHUSA:

- B YyMakoBke; -

6e3 ynakoBKMu.

6.9.2.8 OkcnnyaTtaumoHHaa HL Ha TpaHcdopmatop M ero KOMMeKTywLume
n3genuns, TpaHCNopTUpyeMble C KOMMNEKTOM TpaHcdopmartopa, OormkHa ObiTb
ynakoBaHa He Huxe KY-2 no TOCT 23216.
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7 TpeboBaHnAa 6e3onacHoOCTHU

7.1 TpeboBaHms 0GesonacHOCTM, B TOM 4uUCNe MOXAPHOW, OOKHbI
cooTtBetrctBoBatb [OCT 12.2.007.0, TOCT 12.2.007.2, TOCT 12.1.004, TOCT
14254.

7.2 3asemneHne 6akoB TpaHcOPMATOPOB [OMKHO ObITb BLINOMHEHO B
cootBeTcTBMMU € TpeboBaHuamn MOCT 12.2.007.0 co cneayowmmMm 4ONONHEHUSMNA:
- MpyY NPUMEHEHUM AOns 3a3eMneHns pe3bboBOro coeguHeHUa OuameTp
pe3bbbl AormkeH 6bITb M12 ansa TpaHcopmaTopoB MOLHOCTLIO 25 kKB-A 1 6onee n
M8 - onsa TpaHcopMaTOpPOB MOLLHOCTLIO MeHee 25 KB-A;

- MOBEPXHOCTb 3a3eMNALWEero KOHTakTa [OfmkHa OblTb OCTaTOMHOW Ans
NPUCoOeaNHEHNST CTanbHOM LWNHbI ce4eHneM He MeHee 40x4 MwM;

- 3a3eMnSWMA KOHTaKT JOormkKeH ObiTb pacrnonoXeH B AOCTYNHOM MecTe
BHM3y H6aka Ha ctopoHe HH, a B TpaHcopmaTopax ¢ oxnaxgeHunem suga C - B
AOCTYNHOM MeCTe OCTOBa.

7.3 TpaHcdopmaTopbl AOMKHbI BbITb CHabXeHbI NPUKpENSIEHHbIMU K 6aky
nectHuuen n ynopamm B cootsetctaum ¢ FOCT 12.2.007.2.

[laHHOe TpeboBaHMe He pacnpPOCTPaHSETCs Ha repMeTUYHbIE TpaHCcopMaTopbI
ansa KTI1 (6e3 pacwuputens).

[ns nepegBuxHbIX TpaHCOPMATOPOB [OMYCKAETCS NIECTHULY BbINOMNHATL B
BMae ckob, npmBapeHHbIX K 6aky TpaHcdopmartopa.

7.4 [lonyctuMble 3Ha4YeHUS] KOPPEKTUPOBAHHOINO YPOBHSA  3BYKOBOM
MOLLHOCTU AN TpaHCHOpPMaTopOB, 3aroSfIHEHHbLIX MUHEpasibHbIM Macriom,
AomkHbl cootBeTcTBoBaTh TOCT 12.2.024, ansa cyxmx TpaHcopmMaTopoB U
TpaHcopMaTopoB, 3anoSIHEHHbLIX CUHTETUYECKMM MacsioM, a Takke Ans
TpaHcopmaTopoB Ha HanpskeHne 1150 kB - no HI Ha paHHble
TpaHcdopMaTopbl.

8 TpeboBaHUA OXpaHbl OKpYyXarllen cpeabl

8.1 [llpu npoussoacTtee TpaHCHOPMATOPOB, UX UCMbITAHUN, XPaHEHWUMU,
TPaHCNOPTUPOBAHUM U 3KchnyaTauum (NPUMEHEeHuU), a Takke Npu yTunmsauuu
ONacHOW B 9KONOMMYECKOM OTHOLLEHUN MPOAYKUMU OOMKHbI BbITb NpegyCMOTPEHbI
Mepbl ONA npeaynpexneHns Bpeaa okpyxarolen npupogHon cpene, 340pOBbio U
reHeTu4yeckomMmy (poHay Yernoseka.

8.2 MNpwn yTunmnsauum gomkHbl 6biTb BbINOMHEHBI criegylowme TpeboBaHus:

- oTpabotaHHoe TpaHcdopmMaTtopHoe Macno HeobxogumMo CcnuTb B
TEXHOMOrM4Yeckne eMKOCTU 1 OTNPaBUTb Ha pereHepaumio;

- MeTannuMyeckne cocTaBHble YacTu TpaHcdopmaTtopa (Medb U antoMUHUIA
OOMOTOK M OTBOAOB, CTallb 3NEKTPOTEXHMYECKAd W KOHCTPYKUMOHHAas!) LOSMKHbI
ObITb cAaHbl HA NpeanpuAaATUS No NnepepaboTke LUBETHLIX N YEePHbIX METASOB;
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- hapdopoBbie N30NATOPbI, SNEKTPOKAPTOH, PE3NHOBbLIE YNITOTHEHMS AOMXKHbI
ObITb OTNPaBneHbl Ha NONUIoH TBEPAbIX ObITOBbLIX OTXOAO0B.

9 NMpaBuna npnemMkum

9.1 [1na KOHTpPONSA COOTBETCTBMS TpaHcdopmartopa TpeboBaHMAM HaCTOSALLEro
CTaHZapTa yCTaHOBJIEHbI crieqyowme rnpasusia npueMKn N Kateropum UCnbITaHUN:
npmemMocaaTtoyHble, TUMOBbLIE N NEPUOANYECKME.

9.2 NpnemocaaTo4YHble UCNbITAHUA

9.2.1 TllpuemocaaToyHbIM WUCMNbITAHUAM AO0MKEH OblTb MNOABEPrHYT KaXabln
TpaHcdopmaTop.

9.2.2 Tllepeg npuemMocOaToOYHbIMM UCMbITAHUAMM HeobXxooMMo NpPOBECTU
BHELUHNA OCMOTP TpaHcdopmaTopa M MNPOBEPKY Ha COOTBETCTBME paboynm
YyepTexam.

9.2.3 [llporpamma npuMemMocOaToyHbIX WUCAbITAHUW OOSfMKHA  cogepXaTtb
cnegyroLne rnpoBepKN, UCMbITAHUA U USMEPEHUS:

- MpoBepKy KoadbdumumneHTa TpaHchopmaumm 1 rpynnbl COeANHEHUST OBMOTOK;

- ucnblTaHne npobbl Macna wu3 6aka wmMacnsaHoro TpaHcdopmaTopa W
KOHTakTopa yctpoucTtsa Pl1H, nmetowero raweHve gyru B Mmacsie no npunoxXeHuro
n;

- UCMbITAHUE 3NEKTPUYECKON MPOYHOCTU MU30oNAUMU Ond TpaHcdopmaTopoB
knacca HanpsbkeHuss go 750 kB BknwoumtenbHo no OCT 1516.3 B obbeme
NPUeMOoCOaTOYHbIX WUCMbITaHUNA, ON9 TpaHCPOPMATOPOB KMACCOB HaMNpsKeHUs
HUXe
1 kB n 1150 kB - no H[ Ha gaHHble TpaHcdopmaTopsl;

- MpOBEPKY NOTEPbL M TOKA XONOCTOro XoAa;

- MpPOBEPKY MNOTEPb U HAMNPSXKEHUS KOPOTKOrO0 3aMblKaHUA Ha OCHOBHbIX
OTBETBIEHNAX AN1s1 BCeX nap 0bMOTOK TpaHcdopmMaTopoB; A4St TpaHcopmMaTopoB
MOLLHOCTbIO He Bornee 25 kB-A gonyckaetcs npoBoauTb 3Ty NPOBEPKY BbIGOPOYHO
13 napTum TpaHcopmMaTopoB O4HOrO TMMa, Npu 3TOM YMUCIO TpaHCOPMaTopPOB B
napTmm 1 npasBuna npoBepkM AOMKHbl ObiTb onpegeneHsl B HI Ha
TpaHcopMaTopbl KOHKPETHLIX BUOOB;

- ucnbiTaHne 6aka TpaHcdopmatopa Ha repMEeTUYHOCTb - Afs MacrisiHbIX
TpaHCHOPMATOpPOB U CyXMX FEPMETUYHLIX TpaHcdopMaTopoB no TpeboBaHusM,
ycTaHoBneHHbIM B HJ] Ha KOHKpeTHbIe BUAbl TpaHCOopMaTopOB;

- ucnbiTaHne yctponcts PINH B cbope ¢ TpaHchopmaTopoMm B CriegyroLem
obbeme:

npoBepKka nocnegoBaTenibHOCTU  OENCTBUA  KOHTAKTOB, €CnM  OHa He
nposoausniacb 00 YyctaHoBku yctpowuctBa PIH Ha TpaHcdopmaTtop, nposepka

NPaBUNbHOCTU COYNIEHEHUS MOHTUPYEMBIX Ha TpaHcopmartope
cocTaBHbIX Yacten yctpouctsa Pl1H, namepeHne KpyTdwero MOMeHTa Ha Bany

npuBoAa ¢ NpoBepKoOn paboTbl
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MexaHn4ecKkon 6NoKMPOBKN PYHHOrO YNpaBneHus, npoBepKka NpaBuibHOCTU paboTbl
BGnokMpoOBKM anekTpoaBuratenss npueoga, nposepka yctponctea PIMH nopg
HanpspkeHnem nytem 4-5-KpaTHOM NPOroHKM Mo

BCEMY [Mana3oHy peryrmpoBaHus;

- N3MepeHnda crneayrlimnx napameTpoB Afd CpaBHEHUA C pesynbratamu
N3MEPEHUN MX B 3KCMNyaTaunn:

COMPOTUBMEHNS OOMOTOK MOCTOSAHHOMY TOKY,

AN3NEKTPUYECKMX NapamMeTPOoB N30NALUK (CONPOTUBIIEHUS U30NSLNN, TaHreHca
yrna [OUOneKTpUYeckux MoTepb M EeMKOCTU [Onsa  TpaHcdopmaTopoB Kracca
HanpskeHnst 35 kB mowHocTbio 10 MB-A n 6onee n ans Bcex TpaHcopMaTopoB
knaccoB HanpsbkeHust 110 kB n cBbiwe), NnoTepb XONOCTOro xoda nNpuv Marom
HanpsbkeHun onga TpaHcopMaTopoB
mowiHocTbio 10 MB-A n 6onee.

9.3 TunoBble UcnbiTaHUA

9.3.1 TunoBbIM WCNbITAHUAM [JOMMKEH OblTb MOABEPrHyT TpaHcdopmMaTop
eQuMHNYHOro npousBoacTBa, obpasel (obpasubl) M3 OMbITHOM MNapTUM  Ha
cooTBeTcTBME TpeboBaHUAM HACTOSLEro cTaHaapTa.

9.3.2. lNporpaMmma TMMNOBbLIX UCMbITAHUN LOOSMKHA COoAepXaTb yKa3aHHble HuXe
NCMbITaHUS N NPOBEPKN.

9.3.2.1 WcnbiTaHusa, NPOBEPKA W U3MEPEHUS MO NYyHKTY 9.2; npu STOM
AOMOMNHUTESNBHO CrieayeT NPOBOAUTL U3MEPEHUE NOTEPL N HAMNPSXKEHNS KOPOTKOro
3aMblKaHUS Ha KpanHUX OTBETBIIEHNSAX.

9.3.2.2 cnblTaHne Ha Harpes.

9.3.2.3 WcnbitaHne 3MIEeKTPUYECKON NPOYHOCTH n3onaumn ansa
TpaHcopmaTopoB knacca HanpshkeHma Ao 750 kB sBkntountensHo no NOCT 1516.3
B 0O0beMe TUNOBbIX UCMbITaHUK, 45151 TPAHCOPMAaTOPOB KNACCOB HAaMPSKEHNSA HUXe
1 kB n 1150 kB - no HL Ha gaHHbIe TpaHchopmaTopsl.

9.3.2.4 lprvemMka B 4aCTU CTOMKOCTU MPU KOPOTKUX 3aMblKaHUAX WU yOapPHbIX
TON4YKax TOKOM (nocrnegHee - TOMbKO ANa TpaHCOpMaTopoB COBCTBEHHbLIX HYX[,
SNEeKTPOCTaHUUR):

a) B 3aBMCUMMOCTM OT MOLLHOCTM TpaHcdopmMaTtopa NoCpencTBOM MO KpanHen
Mepe O4HOro U3 NepeyncneHHbIX ganee cnocobos, KOTOPbIA SOMKeH BbITb YkasaH
B HL Ha KOHKpeTHblIe TpaHCchopMaTopbl UM OFOBOPEH MPU 3aKINYEeHUN KOHTPakTa
Ha nocTaBKy TpaHcdopmaropa:

MCMblTAHME Ha CTOMKOCTb MpU KOPOTKUX 3amblkaHuax no [FOCT 20243,
pacyeTHOe CpaBHEHWE C TpaHCHPOPMATOPOM  aHaASNIOMMYHOM  KOHCTPYKLMN
(MpoToTMNOM), BblAEPXaBLUMM  UCMbITAHUS HA CTOMKOCTb MNPU  KOPOTKUX
3aMblKaHUAX, MNPU BbINOSTHEHUN YCNOBUKM B), pacdeT (pacyeTHoe 060CHOBaHME) No
MeToaMKe M3roToBUTENSa ANns TpaHcdopmaTtopoB Gonblion MolwHocTh (bonee 40
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MB-A), kotopble cornacHo H[Il He nognexar WCNbITaHMSAM Ha CTOMKOCTb Mpu
KOPOTKMX 3aMblKaHUAX, NPU OTCYTCTBUM YCMELIHO UCMNbITAHHOIO NPOTOTMNA;

6) TpaHcopmaTopbl COBGCTBEHHbLIX HYXA 3NEKTPOCTAHUUA HEe3aBUCMMO OT
MOLLHOCTW LOIMKHbI OblTb UCMNbITAHbl HA CTOMKOCTb MPU KOPOTKMX 3aMbIKaHUAX W
yOapHbIX TOMYKax TOKOM, MpM 3TOM BO3MOXHA 3aMEHa MCMbITaHUM pPacHeTHbIM
COMNOCTaBMNEHMEM C UCMbITAHHBbIM NPOTOTUMOM, HO HEAONyCTMMa NPUEMKa TOSbKO
Ha 6a3e pacyeTHOro obOCHOBaHWS; UCMbITaHWe U BblIGOp npoToTMna (B crny4vae
3aMeHbl UCMbITaHWA COMOCTaBUTENbHBIM pPacyeToM) criegyetr MpoOBOAUTL MO
MeToAMKe, COrNacoBaHHON MexXay M3roTOBUTENEM U 3aKa3vyMKoM;

B) npuemka TpaHcopmatopa CrnocoboM pacyYETHOrO CpaBHEHUS C
TpaHchOpMaTopoOM aHanoOrMyHoOM KOHCTPYKUMK (MPOTOTMMOM), BblOepXXaBLUMM
UCMbiTaHMs Ha CTOMKOCTb npu K3, gonyckaetrcs npu BbIMNOMHEHUN CReaytoLmnx
YCNOBUN:

TpaHcdopMaTop 1 NPOTOTUMN OOSMKHbI 6bITb N3rOTOBIEHBI HA OOHOM N TOM Xe
npeanpuaTUnN-n3rotoBuTenie  MNo  OgHOMY  TEXHOSOrMYecKOMYy  npoueccy,
paccMaTtpmMBaeMbiii  TpaHcopmaTop AOMMKEH WMETb BblOEPXUBAEMYO Mpu
KOPOTKOM 3aMblKaHUN MOLLHOCTb (HOMUHanbHast MOLLHOCTb Ha euHULY 3Ha4YeHUs
COMPOTUBMEHUST KOPOTKOrOo 3amblkaHunda) B guanasoHe ot 50% po 100% no
CPaBHEHWNIO C €ro MNPOTOTMMOM, aHanorMyHble KOHCTPYKUUM OOMOTOK, MarHMTHOM
CUCTEMbI, OMOPHOM WU3OMAUUM U TPECCYWMX CUCTEM; MO pesyrnbrartam
COMOCTaBUTESTbHOIO pacyeTa No METOAUKE N3rOTOBUTENS
NPOTOTUN OOMKEH MMeTb 6onee BbICOKME MeEXaHUYEeCKUe YCUIUS U Harpysku
(HanpsbkeHus, pedopmaumm, OcCeBble CWUIbl Ha OMopbl), MEHbLUME 3anachl
NPOYHOCTU U YCTONYMBOCTMW.

9.3.2.5 VicnbiTaHus 6aka Ha MeXaHUYeCKy NMPOYHOCTb:

- Npu N36bITOYHOM BHYTPEHHEM OaBMEHUMM OMs1 MACNSHbIX MOLHOCTbI0 0 1
MB-A n cyxux repMeTUYHbIX TPaHC(OPMaTOPOB;

- Mpu Bakyyme - OSI9 MacrsHbIX TpaHcgopmaTopoB MoOLWHOCTbo 1 MB-A n
bonee;

- Ha TpaHcrnopTepe And  TpaHCOPMAaTtopoB, TPaAHCMOPTUPYEMbIX Ha
TpaHcnopTepe COYSIEHEHHOro TUna.

9.3.2.6 AkycTn4eckue ucrnbiTaHuS.

9.3.2.7 WV3mepeHne cCoOnpoTMBNEHUA HYNEBOW MOCreaoBaTesibHOCTU - Ans
TpexdasHbiXx ABYXOOMOTOYHbLIX TpaHcdopmMaTtopoB 6e3 GOKOBbIX SPM, MMEKLLMX
cxeMy coeguHeHuss obmoTok YH/[*, B ocTanbHbIX Cryyasix TakMe WU3MepeHus
nNpoBoAAT No TpeboBaHMIO 3aKa3ymka MO COrnacoBaHHOM C HAM METOLMKE.

* CootsetcTBYyeT opurnHany. Cm. n.6.2.6. - NpumeyaHne msrotoButens 6asbl
AaHHbIX.

9.3.2.8 lNpoBepka macchl (B3BeLIMBaHUEM) A5 TPAaHCHOOPMAaTOPOB MOLLHOCTbLIO
no 1,6 MB-A Bknto4nTenbHoO.


https://transformator-energum.ru/?utm_source=rukovodstvo-po-ekspluatacii

3aBog TRANSFORMATOR-ENERGUM
Cawurt: transformator-enerqum.ru

9.3.3 [lonyckaeTca He NMpOBOAUTL Criedylowne BuUabl TUMOBbLIX UCMbITAHUA Ha
OCHOBE CpaBHEHUS C TpaHCOpPMaTOPOM aHaNOrMYyHOM KOHCTPYKL MK (MPOTOTMUMOM),
W3rOTOBMEHHBIM Ha TOM e npegnpusaTUM W YCNELWHO BblAep>KaBLUUM
COOTBETCTBYIOLLME UCMbITAHUS, eCrln COBNoAEHbI YCITOBUS, MEPEYNCTIEHHBbIE HUXKE:!

- ncnbiTaHWe Ha HarpeB - €Cfnn paccMaTpuBaeMblit TpaHcopmaTop UMeET
MOLLHOCTb, paBHYI UNU MeHbLUYIO (HO He Boree Yyem BOBOE), YeM ero NpoToTwM,
aHamnornyHble KOHCTPYKUUM OOMOTOK M MarHUTHOM CUCTEMbI, BUL OXNaXOeHus,
KOHCTPYKUMIO  OXNaxgawwen CUCTEMbl, a [MpeBblleHUs Temnepartypsbl
paccMmatpmBaemoro TpaHcdopmaTopa no COnoCTaBUTENbHOMY pacyeTy C y4eETOM
pe3ynstaToB WCMbITAHMMA Ha HarpeB nMpOTOTUNA COOTBETCTBYIOT HOpMaMm,
npuBeAEHHbIM B 6.2;

- WCMbITAHWE  3NEKTPUYECKOM MPOYHOCTM  M30oMaUMM - B Chnyvasx,
npegycmoTtpeHHblix TOCT 1516.3;

- MWCMNbITAHUA HA CTOMKOCTb MPU KOPOTKOM 3aMblKaHWM - €CNnW BbIMOMHEHbI
yCrnoBu4, yKasaHHble B nepeyncnenum ) 9.3.2.4;

- MCMbITaHWE Ha MeXaHMYEeCKyr NPOYHOCTbL H6aka npu Bakyyme u BHYTPEHHEM
n30bITOMHOM [OaBneHMn - ecnu Bak paccmaTpuMBaemMoro TpaHcdopmaTopa no
CpaBHEHUIO C BakoM NpoToTMNA UMEET Ons OAUHAKOBbIX 6akoB paBHble, a Ans
pasHbiX 6akoB 0OoOnee HU3KME pacyeTHble MeEXaHUYEeCKMe HanpskeHust npu
aHanorM4Homn KOHCTpyKummn 6aka;

- MCNbITAHUSA HA MEXAHNYECKYIO MPOYHOCTb Baka Ha TpaHCnopTepPe U aKTUBHOWN
YacTu npu nogbemMe U 3anpeccoBke OOMOTOK - €Cniv Npu O4MHAKOBbIX Gakax u
aKTMBHbIX YaCcTaX paccMaTpmBaemMblii TpaHcopMaTop 1 NPOTOTUMN UMEIKOT paBHble
pacyeTHble MEeXaHW4ecKMe HanpsbkeHus, a Mnpu pasHblX, HO KOHCTPYKTUBHO
aHanornyHblX 0Gakax W aKTUBHbIX YacTax, OTANYAKLWMNXCA HEe3HAYUTErNbHO
KaknmMmnuobo anemeHTamu, - 6onee HU3KME COOTBETCTBYHOLLME HAMPSHKEHUS,

- aKyCTUYeCKMe UCMbITaHUs - ecnu paccMatpmBaeMbll TpaHcdopmaTtop W
NPOTOTUM UMEIKT NOEHTUYHbIE MArHUTHbIE CUCTEMbI, aKTUBHbIE YacTU U CUCTEMBbI
OXNaXOEeHUsl, a HOMMWHarnbHasg 4YactoTa W WHOYKUMA B MarHUTHOWM cucteme
paccmaTpvBaeMoro TpaHcgopmMaropa He Bbille, YeM y npoToTuna.

9.4 lNepuogunyeckmne UCNbITaHUA

9.4.1 Tllepmnognyeckum UCNbITAHUAM CcriegyeT nogsepratb TpaHcgopmaTopbl
CEepUMNHOro NPomM3BoAcTBa B 00beMe TUMOBbLIX UCMbITAHUI 1 MPOBEPOK.

McnbiTaHna mnsonsaumm OormkHbl O6bITb NpoBeaeHbl B 0bbemMe nepnoamnveckmx
ncnbitaHun no NOCT 1516.3.

9.4.2 lNepuogunyeckne ncnbiTaHUA crieqyeT NpoBOgUTbL HE pexe OQHOro pasa B 5
net gnsa TpaHcdopmMmaTopoB MoLHOCTL MeHee 10 MB-A, ogHoro pasa B 8 ner -
Ansa TpaHcdopmaTtopoB MoLwHocTbio o 100 MB-A n ogHoro pasa B 10 net - ans
TpaHcopmaTopoB MowHOCcTL0 100 MB-A n 6onee. [1ononHUTENBHO OOMKEH ObITb
npoBedeH KOHTPOrb NokasaTtenen HagexXHoCTMU.

9.4.3 [lonyckaeTcsd He MpoBOAUTb MNEpPUOOMYEecKMe UCNbITaHUA Ha Harpes,
CTONKOCTb MPU KOPOTKOM 3aMbIKaHUM U CTOMKOCTb K yOaPHbIM TONMYKaM Harpysku, Ha
MEeXaHW4eCKy0 MPOYHOCTb Baka Ha TpaHcnopTepe M akTUBHOM 4YacTu, a Takke
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aKyCTU4eckme WUCMbITaHMs M MNPOBEPKY MaccCbl (B3BELUMBAHMEM), €Cnn
AOKYMEHTarnbHO MNOATBEPXKAEHO OTCYTCTBME pekramauui O Bbixodax W3 CTpos
TpaHchOpMaToOpoOB B 3KCMNryaTauuun, CBsA3aHHbIX C gedeKkTamu KOHCTPYKLMU UK
N3roTOBMEHNSA, a Takke B TeX Cryvasdx, ecnu npou3BOACTBO aTTECTOBAHO MO
cucteme kadectsa B cootBetctBum ¢ F[OCT P CO 9001.

9.5 Ecnun npu ncnbiTaHMax xoTsa 6bl 0auMH M3 NapaMeTpoB TpaHcdopmMatopa He
Oyoetr cooTBeTCTBOBaTb TpeboBaHMsIM HacTosdwero craHgapta w/wnu HO Ha
KOHKPETHbIN TpaHcdopmaTop, TO Mocne YCTPaHeHUs MPUYMHbI BO3HUKHOBEHUSA
AedeKToB  NPOBOAAT  MMOBTOPHbIE  UCMbITAHUA  rMapaMeTpoB MO  MYHKTY
HEeCOOTBETCTBUA U APYrMM MyHKTaM, 3aBUCUMbIM OT BHOCMMOTIO U3MEHEHUS.

Ecnn TpaHcdopmaTop He BblaepXan UChbITaHUA Ha CTOMKOCTb MPU KOPOTKOM
3aMblKaHUM W/UNW yOapHbIX TOMYKax TOKOM M3-3a NOBPEXAEHUSA TOMbKO OOHOrO
afieMeHTa, TO MO COrfacoBaHMIO C 3aka3vyMKOM [OMycKaeTcs He MnpoBOAUTb
NMOBTOPHOE WUCMbITaHWE, €CIIM U3roTOBUTENb rapaHTUpPyeT YCTpaHeHUe MNpPUYMHbI
noBpeXxaeHns 3a CYET MNPUMEHEHUS OOMONHUTENbHBIX Mep, MPOBEPEHHbIX Ha
MOAEensax WM Ha  OpYyrux UCMbITaHHbIX TpaHcopmaTopax aHanorm4yHom
KOHCTPYKLNWN.

Ecnu gna yctpaHeHus NnpuyvH geeKToB UNn OUEHKU pesyrnbTaToB UCTbITaHUIN
Ha CTOMKOCTb MNPM KOPOTKOM 3aMblkaHUK MpoBoaunacb pasdbopka MarHUTHOM
CUCTEMbI, TO AOMNYCKaKTCA NpefenbHble OTKMNOHEHUA U3MepsieMblX MNapamMeTpoB
noTepb M TOKA XOMNOCTOro Xoda OT HOPMWUPOBaHHbIX 3HadeHun 25% wn 60%,
COOTBETCTBEHHO.

9.6 [onyckaeTcsa nNpoBOAUTb pasrfnyHble BUAbl TUMOBbLIX U MNEepUOANYECKNX
NUCMNbITAHMA Ha OOHOM WM HECKONbKUX NPeacTaBUTENbHbIX obpasuax OaHHOro
TpaHcdopmaTopa O4HOro 3aBo4a-u3roToBUTENS.

TpaHchopmaTtopsbl, MMewWwmne oTnndna B 0OO3HAYEHUU, HO OOMHAKOBbLIE
KOHCTPYKTUBHbIE MapaMeTpbl MPUMEHUTESNbHO K KOHKPETHOMY BWUOY WCMbITAHUN,
MOryT ObITb pacCMOTPEeHbl Kak npeactaBuTerbHble 0bpasubl Ana AaHHOro Buaa
NCMbITaHUN.

9.7 lNpoTokornbl TUMOBbLIX U NEPUOANYECKUX UCMBbITAHUW, @ Takke pesyrbraThbl
OonbiTa KOPOTKOro 3aMblkaHWsA No a3aM (HanpsbkeHusi, TOKW) OOMMKHbl ObiTb
npeabsBneHbl 3aka3vmky no ero TpeboBaHuo.

10 MeToAbl KOHTpPONSA

10.1 BHeLwHn ocMoTp TpaHcopmaTopa NpoBOAAT BU3yarnbHO. Pasmepsbl
TpaHcdopmaropa crieqyeT NpoBepsATb B Mpouecce ero U3roToBneHns ¢ NoMoLLbio
N3MepUTENBHOIO NHCTPYMEHTa, obecnednsaroLero TOHHOCTb N3MEPEHNN B
npegenax gOnyckoB, YKa3aHHbIX Ha pabovnx yepTexax.

10.2 Buabl n metogbl UCnbITaHUA U NPOBEPOK TpaHCHOpPMaToOpPOB NpBEAEHbI B
Tabnuue 11. Tabnuua 11
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HavmeHoBaHue vcnbiTaHusa ([ MeTog ucnbliTaHus

1 MNpoBepka koadpduumeHTa Mo MOCT 3484.1
TpaHcopmaumm
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2 [lpoBepka rpynnbl coegmHeHna obmMoTokTo

3 WamepeHne conpotmBneHms  obmoTok"
NOCTOSIHHOMY TOKY

4 [lpoBepka noTepb n HanpsH>KeHus
(OnbIT KOPOTKOrO 3aMblKaHWUSA)

5 [lpoBepka noTepb MU TOKa xorocTtoro xoga"

6 WamepeHne conpotuBneHus  Hyneson"
nocrnenoBaTenbHOCTU

7 WamepeHne rapmMoHMYECKOro cocTaBa

8 W cnbiTaHua Ha Harpesllo TOCT 3484.2

9 OnpegeneHune AN3NEKTPUYECKNX
3484.3 naonsaumn

10 WcnbiTaHne 6akoB Ha
MOCT 3484.4 npoyHOCTb

11 WcnbiTaHma 6akoB Ha repMeTudHocTbl 1o

12 WcnblTaHna anekTpu4eckon
22756 n TOCT
nsonaumn21023

xXe

KopoTkoro" 3amMblkaHuA

(onbIT XonocToro xoga)

ToKa" X0foCcToro xoaa

napameTtposllo rOCT

MexaHuyeckytollo

FOCT 3484.5

npodHocTtullo TOCT
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13 WcnbiTaHnsa Ha cTOMKOCTb Npu KopoTkoMIlo
3aMblKaHUM U CTOMKOCTb NPU yAapHbIX TONMYKax

14 AxycTtudeckue ncnoitaHusallo rocT

15 KoHTtponb mapkuposkullo FTOCT 18620

16 WcnbiTaHna tpaHcdopmaTopHoro macnall
TpaHcdopMaTopHbIE Macna un no METOOuKe

FOCT 20243
TOKOM

12.2.024

o OCT 982, HO Ha

N3rotToBUTENS
17 TlpoBepka npeBbilweHU Temnepartypblllo MeToauke KOHTaKTOB
CbEMHbIX BBOAOBN3roTOBUTENS
18 WcnbiTaHne aktmBHoWM  4acTtu HaTlo xe
MeXaHMYeCKY MPOYHOCTb
19 WcnbiTaHne (npoBepka) Ha noxapHytollo MeToauKe,
onacHocTtbcooTBeTcTBYoWwen NOCT
12.1.004
20 OnpepeneHne macchbl (B3B MeToaunkKe
Mo
N3rotToBUTENS
10.3 3HadyeHMs1 nokasaTtenem HagexHocTun TpaHcdopMaTopoB

onpenendaroT pac4eToM Nno MeToanke n3rotoBuTend C y4eTom pe3yrnbraTtoB U

pekoMeHaaunn aKkcnnyarayum.

10.4 Maccy TpaHCopMaTOpOB U UX COCTaBHbLIX YacTewn onpeaensoT
pac4yeToM, a Mmaccy TpaHcopmaTopoB MowHocTteltdo o 1,6 MB-A
BKMHOYNTENBHO - paC4eTOM U B3BELUMBAHUEM.
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11 TpaHcnopTupoBaHUe U XpaHeHue

11.1 TpaHcnopTupoBaHue

11.1.1 TpeboBaHus K TpaHCNOPTMPOBaHMIO YycTaHaenueatoT B HI Ha
TpaHcopMaTopbl KOHKPETHLIX BUOOB.
11.1.2 Ycnosua TpaHCNOPTUPOBAHUS TpaHC(OpMaTOpOB:
-B YaCTUu BO3LENCTBUA KNUMATUYECKNX (PaKTOPOB - B COOTBETCTBUM C IPyrrnomn
ycnosuin xpaHeHunsa no NOCT 15150;
-B YaCTW BO3AENCTBMUS MexaHnyecknx gpaktopos - J1 no FOCT 23216.

11.1.3 TpaHccopmaTopbl MNEepeBO3AT XKENe3HOLOPOXHbIM UM TPAHCMOPTOM
Apyroro Buaa B COOTBETCTBUMM C npaBunamu nepesBo3ku rpys3oB unu HI,
AENCTBYOLWNMIN Ha TpaHCNopTe AaHHOro Buaa.

11.1.4 bBakn TpaHchopMaTopoB [AOMKHbI MMETb npucrnocobrneHna gns
KpenreHus Ha BpeMs TpaHCMopTUpoBaHUA. B criydae npMeHeHus pacTsXek OHU
He [OMMKHbl KacaTbCH M NoBpeXAaTb BbICTyNawLwue YacTu: pagnaTopbl, 3arnopHYHo

apmarypy u T.A4.

11.1.5 [Ina TpaHCnopTMpOBaHUS A0MNYCKAETCA 4EMOHTaX OTAENbHbIX COCTaBHbIX
yacTten TpaHcopmartopa.

11.1.6 MacngaHble  TpaHcopmaTopbl  MNEPEeBO3AT  BbICYLUEHHbIMU U
3anonHeHHbIMM MacrnoM. o cornacoBaHUio Mexay 3aKkasyukoM M U3roToBUTESNEM
unn B criydae, Korga 3710 ykasaHo B HI Ha oTaenbHble Buabl TpaHCOPMaTopoB,
A0rnycKkaeTcs BMeCTO Macna 3anosiHATb TpaHCOpMaTopbl CyXM UHEPTHBLIM ra3om
UM BO3OYXOM.

Mpn nepeBo3ke TpaHCHOPMATOPOB C MacfioM B  KOHCTPYKTOPCKOW
AOKYMEHTaLMM yKasblBalOT YPOBEHb Macria (HO He HMXe YPOBHS MPEeCCYLLNX
KoneLw,), 4O KOTOPOro 3anofHAKT TpaHchopMaTop Ha BpeMst TPaHCNOPTUPOBaHUS.

11.1.7 MacnsiHble TpaHcdopmaTopbl, TpaHCNopTMpyeMble 6e3 macna, ¢ 6akom,
3anofHEHHbIM CYXUM BO34YXOM UMW MHEPTHBIM ra3oM, JOSTKHbI ObITb YMNOTHEHbI U
NcnbITaHbl HA FTEPMETUYHOCTb N36bLITOYHLIM AaBneHnem ot 25 go 70 kla.

11.2 XpaHeHue
TpeboBaHna K XxpaHeHWo YycTaHaBnueawT B HI Ha KOHKpETHble
TpaHcopmaTtopsl B cootBeTcTBUM ¢ TOCT 23216.

12 YKka3aHua no akcnnyartauum

Mpn BBOOE TpaHcOpMaToOpoB B 3IKCMSlyaTauuoo, a Takke B MpoLlecce
aKcnnyaTtayum TpaHchopmaTopoB cnenyet cobntogaTb TpeboBaHus,
ycTaHoBneHHble B HI Ha KOHKpeTHbIe TpaHcopMaTopsbl.
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13 MNapaHTKU nsroroBuTtens

13.1 NarotoButeno rapaHTupyert COOTBETCTBME TpaHcdopmaTopoB
TpeboBaHNAM HacTosLero CTaHpapTa npu cobnogeHnn yCnoBum
TPaHCNOPTUPOBAHUS, XPaHEHWNS, MOHTaXa M 3KCnsiyaTaumu.

13.2 [apaHTUNHLINM CPOK 3KCnyaTtauum TpaHcgopmaTopa - 3 roga co AHS BBOAA
B 9KCMyaTauuio.

NMpunoxeHne A (obGsi3aTenbHoe). YcroBHOe
0003Ha4YeHue TpaHccopmaTopoB

MpunoxeHne A
(obs3aTenbHoe)

A.1 CTpyKTypHas cxema ycrnoBHoro o6osHayeHmsa TpaHccgopmaTopa
X - XKIX - X

|—|{J'IHMEITH'-IBCK08 MCNONHEHWE W KaTeropuA pazmeweHua no MOCT 15150

Knacc HanpAXeHuA cTopoHel BH, KB

HoMWHaNbHaA MOWHOCTE TRaHchopMaTopa, kB-A

BykeeHHaA YacTe 0A03HAYEHWA TUNA COrNacHo A.2

[lna aBTOTpaHcopMaTopoB Npu Knaccax HanpsxeHusa ctopoHbl CH vnn HH
110 kB n cBbie nocre knacca HanpsbkeHnsa CTopoHbl BH 4vepes yepTy gpobu
yKasbIBalOT Knacc HanpsixeHust ctopoHbl CH vnn HH.

A.2 BykBeHHas 4YacTb YCNIOBHOro 0603HayeHus

bykBeHHas 4acTb [O/MKHA COOTBETCTBOBATb  Criedyrowemy  nopsiaky
00603Ha4YeHunn:

A - aBTOTpaHcdopmaTop;

O unn T - ogHoasHbIN MNu TpexdasHbln TpaHcdopmMaTop;

P - pacwenneHHasa obmoTtka HH;

ByKBbI YCrIOBHOro 0603Ha4YeHNs BUOOB OXnaxaeHus - no tabnuue 1
HacTosILLEero cTaHgapTa;

3 - TpaHchopMaToOp C €ECTECTBEHHbLIM MACNSAHbLIM OXNaXaeHNeM nUnm c
OXNakAeHNEeM HEroproYnM XUAKUM OUINEKTPUKOM C 3aLLMTON NPM NOMOLLN
a30THOW nofgyLwkn 6e3 paclumpuTens;

J1 - TpaHcdopmaTop ¢ NUTON U30nsUnen;

T - TPEXOOMOTOUHbIN TpaHcdopmaTop (ans ABYXOOMOTOYHOIO
TpaHcdopmaTopa BykBy HE yKa3blBatoT);

H - TpaHcdopmatop PI1H;

C - TpaHcdopmaTop COBCTBEHHBIX HYXA, ANEKTPOCTaHLMMN.
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A.3 B HO Ha KOHKpeTHble TpaHccopmaTopbl MOryT ObiTb MpeayCcMOTPEHbI
AonosiHUTENbHbIE ByKBEHHbIE 0603HaYeHNa nocne byks, NepevYnCrieHHbIX BbILE.

A.4 [1na TpaHcdhopmMaTopoB C pasHbIMW Krnaccamu HanpsbkeHust oomotok BH
Aonyckaetcs MNPUMEHATb OAMHAKOBble YCrOBHble 0BOO03HaAYeHUs, ecrnn  3Tu
TpaHcdopMaTopbl pasnMyaloTCa fNUb HOMWHAIbHLIMU HanpsbkeHnamu. B aTtom
cnyyae ykasblBaloT HanbornbLINM U3 KNacCcoB HanpsixeHnss obmoTku BH.

A.5 lNpumepsbl yCNoBHbIX 0603HAYEHWIA:

- TpaHcdopmaTopa Tpex(pasHOro Cyxoro C €eCTEeCTBEHHbIM BO34YLUHbIM
oxnaxkgeHnem npu 3awmeHHOM UCNONTHEHNN, ABYXOOMOTOYHOro, MoLHocTLo 100
KB-A, knacca HanpshkeHus 10 kB, ncnonHenna Y kateropumn 3 no FOCT 15150:

TC3-100/10-Y3;

- TpaHcdopmatopa TpexdasHoro MacnsiHoro c oxnaxgeHnem
Npwu eCTECTBEHHOM LMPKYNALUKM BO3ayXa " macna,
ABYXOOMOTOYHOrO, C  peryniMpoBaHUEM  HanpsKeHUst No4  HarpysKkom,

mMoLuHocTbo 2500 kB-A, knacca HanpsbkeHua 110 kB, ncnonHenus Y kateropum 1
no NOCT 15150, rog paspabotkun 2003:

TMH-2500/110-Y1;

- aBTOTpaHcdopmaTopa Tpexdas3HOro MacrsiHOro C OXNaXOeHMeM npu
NPUHYANTENBHON LMPKYNSUMM BO3QyXa WM Macna C HeHanpaefieHHbIM MOTOKOM
mMacna, TPexobMOTOYHOro, C perynmMpoBaHUEM HanpsKeHWUst NOo4  HarpysKom,
mowiHocTbio 200000 kB-A, knacca HanpsbkeHuss odbmotkm BH-330 kB, knacca
HanpsbkeHnst obmoTkn - CH-110 kB, ncnonHenus Y kateropmm 1 no NOCT 15150,
rog paspabotkn 2005:

ATOLTH-200000/330/110-Y1.

NMpunoxeHue b (obsi3aTenbHoe). CxeMbl U

rpynnbl coeauHeHnN oOMOTOK
TpaHcdopmaTopoB

MpunoxeHvne b

(obs3aTenbHoe)

6.1 Cxembl 1 rpynnbl coeAuHeHUss OOMOTOK TpaHCOPMaTOpPOB AOSMKHbI
COOTBETCTBOBATbL NpmBeAeHHbIM B Tabnuuax b.1-b.8.
Tabnuua b.1 - CxeMmbl " rpynnol coeanHeHus
0OMOTOK TpexdasHbIx 4BYXOOMOTOYHbIX TpaHCOPMaToOpoOB
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Cxema coegmHeHnss oOMOTOK

YcnoBHoe

Ouarpamma BEKTOPOB | 0603HaYeHne

HanpPsHXKeHUs1  XOMOCTOro

xoda

BH HH BH HH

/Y, -0
Y, IY-0
Y/D-11
Y, /D-11
Y/Z, -11
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D/Y® -11

D/D-0

A B QC
A B C c b a
Tabnuua b.2 - Cxema

7 rpynna

coeNHeHns

obmoTokK ofHOMasHbIX ABYXOOMOTOYHbIX TpaHCOpPMaToOpoB

Cxema coeauHeHus o|Anarpamma
HanpsHKeHus

XOJOCTOoro X

YcnoBHoe
obo3HavyeHne

BH HH BH HH
A X X a A a 1/1-0
X X
Tabmmua bB.3 - Cxembl u rpynnbl cOedMHEHUs OOMOTOK  TpexdasHbIX

TPEexobMOTOYHbIX TPaHCOPMAaTOPOB

Cxema coegmHeHns oOMOTOK

XOJOCTOro Xoaa

[dnarpamMmma BEKTOPOB HanpsiKeHust

YcnoBHoe
obo3HayeHne
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BH CH HH BH CH HH
0 A B ClCnBpAnlyll & b a B 2 Yx /Y /D-O-
11
c
A
x| v] z] || 1z, Iv..Ix Am m || ¢
0 A B C c b a B B, b Y« /D/D-11-
11
c
A Cm
x| vl z AL a
Tabrmua bB.4 - Cxema wn rpynna coeavHeHusi OOMOTOK  TpexdasHbIxX
TPEXOOMOTOYHLIX aBTOTPaHC(opmMaTopoB
Cxema coeanHenms (A1arpamma B(yenoghoe
HaMNPAXEHUA | oGosHaueHme
XOJ10CT({
BHwn CH HH BHwn CH HH
0AA, BB, CCpn|l & B & 2 Y x aBT0/D-0-
11
c
a
X Y F4 y X
Tabmmua B.5 - Cxema wun rpynna coeamHeHuss OOMOTOK ogHodasHbIX

TPEXOBMOTOYHbIX aBTPOTPaHCHOPMAaTOPOB
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Cxema coegnHeHnsa obMOTOK YcnoBHoOe

[narpaMmMa BEKTOPOB | 0603Hau4eHne
HanpsXXeHns

XOnocCTOoro xoga

BH un CH HH BH un CH HH
A An X X a A a 1 aBT0/1-0-0
Am
X X
Tabnmua bB.6 - Cxema wn rpynna coeaMHeHUst OOMOTOK TpexdasHbIX

ABYXOOMOTOYHbIX aBTOTpaHCOpPMaTOpPOB

Cxema coegnHeHnsa obMOTOK YcnoBHoOe

[narpamma BEKTOPOB 0603Ha4YeHne
HanpPsHKeHNs

XOnocCTOoro xoga

BH wn HH BH wn HH
g A a4 8 b € ¢ Yx aBTO
Tabnmua bB.7 - Cxema wn rpynna coeguHeHuss OOMOTOK  OAHOGA3HbIX

ABYXOBMOTOYHbIX TpaHchopMaTopoB € pacLienseHHon obmoTkon HH

Cxema coegnHeHnsa obMOTOK YcnoBHOe
[narpamma BEKTOpPOB | 0603HayeHue
HaNPS>KeHUs1 XOnocToro
xoaa
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BH HH BH HH
A X X1 01 A ‘01 1/1'1'0'0
O {
X X4
X, a, A%
g %
Tabnmua bB.8 - Cxembl n rpynnbl coeaMHeHUst OBMOTOK TpexdasHbIX

ABYXOBMOTOYHbIX TpaHchopMaTopoB € pacLuenseHHon obmoTtkon HH

Cxema coegmHeHnss oOMOTOK

Hvarpamma
HanNpPs>XeHUs
xoga

YcnoBHoe
BEKTOPOB | 0603Ha4eHne
XO0J10CTOro
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BH HH BH HH
3 5 6 6 A a 8 by Yx /D-D-11-
11
¢y
A c| 4
Z4 ¥4 X4 .
C2 b2 az Cp
X Y 2z %l g 4{ %
Z Y2 X2
A B C Cq b, ay B by D/D-D-0-0
% | 2 ‘{ A C | ay Cy
21 y1 xa_ 52
2 b, az
X Y >4
a ]
Z2 Y2 X2

6.2 CxeMmbl 1 rpynnbl coegmMHeHns 0OMOTOK 0OAHOda3HbIX TpaHCopMaTopoB Ais
paboTbl B TpexcpasHom rpynne cnegyer YykasbiBatb B HI Ha gaHHble
TpaHcdopMaTopbl.

B.3 YkasanHble B Tabnuuax b.1-b.8 cxembl coegnHeHnsa oOMOTOK HE OTHOCSATCS
K AEeNCTBUTENBbHOMY PacrosioXeHNIO OTBOAOB aKTUBHOW YacTW 1 BBOAOB Ha KPbILLKe
baka TpaHcdopmartopa.

CxeMmbl coeanHeHns ooMoTok BH ykasaHbl CO CTOpPOHbLI 0TBOA0B 06MOTKM BH, a
cxeMbl coeanHeHnst oomotok CH n HH - co ctopoHbl otBogoB o6moTkmn HH.
MpumeyaHne - B cxemax coeaMHeHUsi OBGMOTOK AONYyCTUMO BMECTO

o6osraueHuin 4, B, T una, & ¢ ycnonbsosars 0603HaueHNs 1 I 1 7 I R T
COOTBETCTBEHHO, KOTOPbI€ NPUMEHSIIOT B MEXOYHAPOAHOW NpaKTUKe.
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NMpunoxeHne B (obsasaTtenbHoe). 3alWUTHLbIE
NOKPbITUSA

MpunoxeHvne B
(obs3aTenbHoe)

B.1 [Ona macnsHblXx TpaHCOPMAaTOpOB MeTanfiMmyeckne noBepXHOCTH
SNEeMEHTOB aKTUBHOW 4acTu, BHYTPEHHWEe noBepxHoCTU 6aka, pacwumputensa u
3alUTHOIO YCTPOMCTBA (BbIXSIOMHOM TPy6bl) AOMKHbI UMETb MacnocTonKoe
NOKpbITUE, 3aLumLLatoLee Macno OT KOHTakTa C HUMU 1 He OKasblBaloLlee BpegHOoro
BMUSIHWUS Ha Macro.

[donyckaeTca He 3awuwiatb MOKPbITUEM TOpLEBble MOBEPXHOCTU MarHUTHOM
CUCTEMbI, MarHUTHblE 3KpaHbl, antOMUHUEBbIE LUMHLI, OeTanu nepeknioYvaoLmx
YCTPOWCTB, KpenexHble AeTanu, a Takke Apyrue [ertann U CoCTaBHble 4acTu
aKTMBHOW 4acCTW, He OKa3blBalLLMe aKTMBHOrO KaTanuMTUYecKoro BO3AeNCTBUS Ha
mMacno.

B.2 Oxnagutenn cuctem oxnaxneHuss OOMMKHbl ObiTb  OYULLIEHHBIMU U
NPOMBbITbIMX TPAHCOPMATOPHbLIM MacsioM.

Tpybbl  MacnonpoBogOB  CUCTEM  OXNaXAeHus,  coeguHswoowme  6ak
TpaHcdopmaTopa C oxnagutensiMu, LOMMKHbl OblTb KOPPO3UOHHO-CTOMKMMU U
MacrnoCTONKUMU UIU UMETb KOPPO3MOHHO-CTOMKOE U MacsiOCTOMKOE BHYTPEHHee
NMoKpbITHE.

B.3 [lna TpaHcdopmaTtopos, 3annTbiX CUHTETUYECKMM MACIIOM, U MaChSAHbIX
TpaHcdopMaTopoB ¢ roopmpoBaHHbIMU BakamK, 3anNUTbIX MUHEPASibHbIM Maciom,
TpeboBaHMA 3alLnTbl BHYTPEHHMUX NOBEPXHOCTEN OOMKHbI BbITh YKadaHbl B HJ Ha
AaHHble TpaHcdopMaTopbl.

B.4 HapyxHble noBepxHOCTM TpaHcdopmatopa W3 HEKOPPO3UOHHO-CTOMKUX
MartepuanoB OOMMKHbl UMETb CTOMKME K aTMOCHEpPHbIM BO3LENCTBUAM MOKPbLITUA.
MpumeHsiemble onst 3TUX Lenen NakoKpacodHble MOKPbITUS AOMKHbI BbITb Ceporo,
CBETMNO-CEeporo Unn TEMHO-CepPOro LIBETOB.

[Ons cyxux TpaHcdopmaTopoB TpeboBaHMS K LBETY MNOKPbITUA HapPY>XHbIX
NOBEPXHOCTEN OOMKHbI ObITb YkasaHbl B H[l Ha faHHble TpaHcopMaTopbl.

MoBepxHOCTN pe3bbOoBLIX COEAWMHEHW, [OeTanen couvneHeHuss 6Gaka cC
TPaHCMOPTEPOM COYSIEHEHHOIO TUMNa, NMOBEPXHOCTU KaTaHUS KaTKOB, NOBEPXHOCTU
3a3eMrieHns OonyCcKaeTCcs He 3almilaTb NOKpbITUSAMU. B 3TOM crnyyae ykasaHHble
NMOBEPXHOCTU MoasiexaT KoHcepBaLuu.

B.5 TpaHcdopmaTtopbl ans KT mowHocTeo cBbiwe 250 kB-A OomkHbl 6bITb
OKpalLeHbl B OAWH LBET C UX WKadamu.
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NMpunoxeHue I (o6sa3aTenbHoOe). CocTaBHbLIE
yacTu TpaHcdopmaTopoB

MpunoxeHwne
(obs3aTenbHoe)

1 YcTtaHaBnuBaemble Ha TpaHcopmaTopax BBOAbl AOMKHbI ObiTb, ecnn B H/
Ha TpaHcdopMaTop He OroBOPEHO NHOE, ANd Knacca HanpsbkeHnst 110 kB ¢ TBepaon
(RIP) unsonaumen, ana knaccoB HanpsbkeHust oT 150 go 750 kB repmeTuyHble
koHaeHcaTopHble no FOCT 10693 n NOCT 23865.

M2 3axumbl Cyxux TpaHCOPMATOPOB [AOMKHblI ObiTb BbINOSHEHbI B
cooTBetcTBMM ¢ TpeboBaHnamn FOCT 10434.

"3 B AByxobmoTO4YHbIX TpaHcdopmaTtopax mouwHocTbio 32 MB-A n 6onee,
TPexXoOMOTOUHbIX aBTOTpaHcopmaTopax MoLHOCTbI0O 63 MB-A n 6onee wu
TpaHcdopmaTopax COBCTBEHHbIX HYXA ANEeKTPOCTaHUMM MoLHocTbio 10 MB-A u
bonee pgomkHa  ObITb  NpegycMOTpeHa  BO3MOXHOCTb — NpUcoeguHEHUs
9KpaHUPOBaHHbLIX ToKonpoBogoB BBogoB HH k ©Gaky TpaHcdopmaTtopa unu
yCTaHOBKaM TpaHcdopmaTopoB Toka. B TpaHcdopmaTtopax COBCTBEHHbLIX HYyXA
AMEKTPOCTaHUMM KnaccoB HanpsbkeHna go 35 kB BKNOUYMTENBLHO MOLHOCTBO 10
MB-A n 6onee AononHWTENbHO AOMKHA ObiTb NpPegyCcMOTPEHa BO3MOXHOCTb
NPUCOEOUHEHNST  3KPaHMPOBaHHbIX  TOKonpoBodoB BBogoB BH  k  Baky
TpaHcopmaTopa Unu yctaHoBKam TpaHCOpMaTopoB ToKa.

YKaszaHHble rpaHulbl  MOLWHOCTM MOryT ©OblTb yTOuHeHbl B HI Ha
TpaHcdopMaTopbl KOHKPETHbLIX BUOOB.

"4 Mo cornacoBaHWio MeXay WM3roToBUTENEM U noTpebutenem [ormkHa ObiTb
obecrneyeHa BO3MOXXHOCTb KpPEenneHnsa SKpaHMPOBAHHLIX TOKOMPOBOAOB K KPbILLKE
nnn BepxHen yactn 6aka TpaHchopmartopa.

.5 B TpaHcdopmaTopax MOLHOCTbIO 25 kB-A 1 Bonee KnaccoB HanpskeHnsa Ao
330 kB BKIHOYMTENBHO KOHCTPYKUMA BBOLOB W TpaHCOPMAaTOPOB [OOSMKHA
Aonyckatb OEMOHTaX W yCTaHOBKY BBOAA (MM €ro HapyXXHoro msonatopa) 6e3
CbeMa KpbILLKM Un BEPXHEN YacTu Baka, BbIEMKM aKTMBHOM YacTu 13 baka 1 cnuea
Macna Huxe MpeccyoLmnx Kosew,

.6 lNo TpeboBaHMO 3akasdmka TpaHcopmMaTopbl MOryT BbiTb M3rOTOBMEHLI C
BBOAaMU ans creneHen 3arpasHenms |, 11* n IV no TOCT 9920.

.7 No cormacoBaHuio MexXay 3aka3yMKOM U U3rOTOBUTENEM TpaHcopMaTopsbl
KnaccoB HanpsbkeHns 35 kB 1 cBbllwe MoryT 6bITb M3rOTOBMEHBLI C KabenbHbIMU
BBOJAMM.

I8 lNo cornacoBaHuio MeXxay 3aka3vyMkoM U U3roTOBUTENEM TpaHcopmMaTopsbl
knaccoB HanpsbkeHus 110 kB u cBbiwe MoryT 6bITb M3rOTOBMEHBI C BBOAAMU O
nNpUCcoeanHEHUs K anerasoBomy ob6opyaoBaHMo.
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.9 PacnonoxeHne BBOAOB MacrdAHbIX TPaHC(OPMATOPOB M 3aXKMMOB CYyXWUX
TpaHcdhopMaTopoB AOMKHO 6bITb yKasaHo B HJ] Ha TpaHcdopmMaTopbl KOHKPETHbIX
BUOB.

.10 YctpowncTtea PINH gomkHbl cootBeTcTBOBaTh TpeboBaHnam MOCT 24126 nnu
HL Ha ycTtponcTtea PIl1H.

11 MacnsiHble TpaHchopmMaTopbl AOMKHbI ObITb CHaAOXeHbl BCTPOEHHbLIMU
TpaHcopmaTopamm Toka no NOCT 7746 B cooTBeTCTBMU C TpeboBaHuamn HJ Ha
KOHKpETHble TpaHcopMaTopbl; MO COMMacoBaHUIO MeXAy W3rotToBUTenemMm u
3aKa3yMKkOM BO3MOXHa YCTaHOBKA BCTPOEHHbIX TpaHCcOpMaTopoB, He
npegycmoTtpeHHblx TOCT 7746.

12 Bce oTBeTBNEHUS OT TPaHCAOPMAaATOPOB TOKaA AOMMKHbI ObiTb BbIBEAEHbLI B
KOPOOKY 3a)KMMOB 419 BO3MOXHOCTU NpucoeguHeHns kabenen.

.13 EMKOCTb pacwmpuTens gomkHa obecneymBaTb NOCTOAHHOE HANM4mMe B HEM
Macra npu Bcex pexunmax paboTbl TpaHcdhopmMmaTopa OT OTKIHOYEHHOIO COCTOSHMS
A0 HOMWHAaNbHOW HarpyskM W npu KonebaHuax TemnepaTtypbl OKpyXarowlero
BO34yXa, YKasaHHbIX B 4.2.1 nnu 4.2.2, npuyem npu neperpyskax, yCTaHOBIIEHHbIX
B 6.2, Macno He JOMKHO BbINMBATbLCS.

Ha macnoykasaterne unm pacumpurtene AomMKHbl OblTb HAHECEHbBI KOHTPOSbHbIE
METKM N4 cnefyrowmx tTemnepaTyp macna:

MuHyc 45 °C, mmnHyc 15 °C, munHyc 40 °C - onga KnuMaTn4ecKkoro UCrnonHeHuns Y;
mMuHyc 60 °C, muHyc 15 °C, munyc 40 °C - gns knumatmyecknx mcnonHeHmn XIi,
YXIJI.

MpumevanHne - [OnNg  KOHKPETHbIX YCNOBMW  OXNaxjawlwen cpenbl,
OTNNYALLMXCA OT npefenbHblX, YKasaHHbIX B 4.2.1 unu 4.2.2 (BHYTpPEHHAS
YyCTaHOBKa W [p.), €MKOCTb paclimpuTens BbIOMpaloT MCXOAS M3 NpedenbHbIX
3Ha4YeHUn Temneparypbl, HOPMUPOBAHHbLIX M9 3TUX KOHKPETHbLIX YCNOBUN.

.14 MacnsiHble TpaHcdopMaTopbl MOLLHOCTLIO 25 KB-A 1 6onee JomkHbl ObITb
CHabXeHbl paclmpuTenem Wnu Apyron 3alimnTon, NpegoxpaHstowen macro oT
HernocpeacTBEHHOIO CONPUKOCHOBEHUS C OKPY>KatoLLUM BO34YXOM.

Pacwuputene pormkeH ObiTb cHabxeH BosgyxoocywmnTenem € MacrsiHbiM
3aTBOPOM WS OPYrMM YCTPOMCTBOM NS 3aluMTbl Macna B pacwuputene ot
HernocpeacTBEHHOIO CONPUKOCHOBEHUS C OKPY>KatoLLUM BO34YXOM.

KoHCTpyKkumMs  BO3gyxoocywmTena gorfmkHa obecnedmBaTb  BO3MOXHOCTb
HabnogeHna 3a coctosHueM copbeHTa npu aKkcnnyartaumm TpaHcopmartopa.

.15 KoHCTpyKuma pacwumputensa SOMmKHA UCKNKYaTb BO3MOXHOCTL NMonagaHns
OCTaTKOB Macna u3 pacwmputens B 6ak.

.16 B HwkHen YacTtu pacumputens gomkHa 6bITb NpegycMoTpeHa npobka ans
cnvea Macrna. B TpaHcdopmaTtopax € rasoBblM perie Mexay pacwumputenem u
GakoM [OOMKHO ObITb YCTAHOBMEHO 3aropHOE YCTPOMCTBO C YyKasaTenem
NONOXEHNS.
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17 B TpaHcdopmaTopax MoLHOCTbO A0 1 MB-A BKOUNTENBHO paclunpuUTenb
AomkeH 6bITb cHabXXeH YCTPONCTBOM NS 3anMBKM Macna, a B TpaHcopmaTtopax
BornbLlen MOLWHOCTU - 3aMOPHbIM YCTPOMNCTBOM.
.18 baku MacnsHbIX TpaHCHOPMAaTOPOB AO0STKHbI BblAEpPXnBaTb UCMNbITAHWUA Ha
MEXaHW4YeCKYl0 MPOYHOCTb B cooTBeTcTBMM C Tabnuuen 1. WcnbitaHus
TpaHcdopMaToOpOB MOLLHOCTLIO 40 6,3 MB-A BkntounTenobHoO Ha HanpsikeHne go 35

KB BknwounTENBHO M C ropupoBaHHbIMM Bakamum - no HIO Ha p[gaHHble
TpaHcdopMaTopbl.
Tabnuua 1
Knacc McnbiTaHne

HomunHanbHas HanpsXKeHus,
MOLLIHOCTb kB
TpaHcdopmaTopa,
MB-A

N36bITOYHbLIM npu Bakyyme C

paeneHuem, klla |[ocTtaTouHbIM
naenexHuem, klla

bonee 6,3 J[1o 35 Bkntou. 50+ 50-2.5
2,5 n bonee 110
150 n 6onee He 6onee 5

"19 bakn TpaHcdopmMaTopoB C a30THOW noayLukon 6e3 paclumpuTens OOMKHbI
BblAEPXMBaTb UCMNbITAHUS HA MEXAHNYECKYIO MPOYHOCTb NPU BakyyMe o HopMam,

+5
yKasaHHbIM B Tabnuue .1, npn n3bbiTouHOM gaBneHuun, pasHom 75 ~ klla.

.20 B TpaHcdopmaTopax ¢ Maccon akTUBHOM YacTu bonee 25 T Bakm OOMKHbI
UMETb HWXHUI pa3bem, ecnv B HL He yka3aHo nHoe.

21 Tlo cornacoBaHUiO MeXay W3rotoBUTENEM WU  3akasynkom 6Haku
TpaHCOPMaToOpOB  MOrYT  U3rOTOBNATLCA  HEPa3beMHOW  KOHCTPyKuuu  (C
3aBapeHHbIM pa3beMOM).
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22 MacnsHble TpaHcopmaTopbl U TPaHCHOPMATOPbl C HEMOPKYUM XKUOKUM
ANSNEKTPUKOM, KPOME TrepMeTUYHbIX C ropupoBaHHbIM  BGakoM, [OOSMKHbI
CHabxaTbCs MacrnoykasaTtenem (ykasaTenem ypoBHS XXUOKOCTN).

n23 B TpaHcgopmaTopax mowHocTeio 10 MB-A n 6Gonee macnoykasaTenb
AOMKeH BbITb CTPENOYHOro TUMa M BKIYaTb B cebA AaTymMku MUHMMAnbHOMo U
MakCuManbHOro ypoBHeun macna.
.24  KOHCTpyKuusi Macnoykasatensi CO CTeKNnAHHOW Tpybkon [OormkHa
obecneymBaTb 3ameHy Tpybkn 6e3 cnuea Macrna n3 paclumpuTens.

.25 MacngHble TpaHcopmaTopbl MowHocTelo 1 MB-A 1 6onee, a Takke Bce
repMeTUYHble MacnsHble TpaHcdopmaTopbl, KpoMe TpaHCcOpMaTtopoB C
roppupoBaHHbIMM Hakamu, OOSMKHbI UMETb MAaHOMETPUYECKUI TEPMOMETP C OBYMS
nepectaBHbIMU CUTHASNbHBIMU KOHTaKTaMW.

MacnsiHble TpaHCcopMmaTopbl BCEX BUOOB CUCTEM OXNaXxaeHus, Kpome Bnga M,
AOSMKHbI OblTb CHaGXeHbl MaHOMETPUYECKMMU TepMOMETpaMu ON9 U3MepPEeHUs
Temnepatypbl BepxXHUX CII0OEB Macrna v A9 aBTOMaTUYeCcKoro YynpasreHus
CUCTEMOU OXNaxaeHus:.

TemnepatypHas MoOrpewHoCTb MaHOMETPUYECKUX TEPMOMETPOB He [AO0SHKHa
npesblwatb £5 °C.

.26 CurHanbHble KOHTaKTbl MAHOMETPUYECKUX TEPMOMETPOB A0SMKHbI paboTaTb
B Uenax ynpaereHus U KOHTponsa HanpskeHnem 220 B noctosiHHOro wnu
nepemMeHHOro Toka.

"27 KopnyC MaHOMETPUYECKOr0 TepMoMeTpa [OOSmKeH ObiTb YKpenneH Ha
BblCOTe He Bonee 1,6 M OT ypoBHS oyHOAMEHTa.

.28 MacnsiHble TpaHcdopMaTopbl OOMKHbI OblTb CHabXeHbl apmMaTypon ans
3anumBkM, oTOopa npobbl, cnuBa W duUAbTpaUUKM Macna W MOAKNYEHNS
BaKyymMHacoca B COOTBETCTBMM C TpeboBaHusasMn HI Ha KOHKpPETHble BUAbI
TpaHcdopMaTOpPOB.

29 [lepmeTunyHble TpaHchopmaTopbl 6e3 pacwmpuTenen AOOMKHbl OblTb
cHabxeHbl MaHOBaKyyMMETPOM. epmeTnyHbIe TpaHcopmaTopbl c
roopmpoBaHHbIMU Bakamn cHabXatoT MaHOBaKyyMMETPOM MO 3aka3sy noTpebutens.

.30 B TpaHcdopmaTopax HanpskeHnem 110 kB n cBblwe apmaTtypa ansa otéopa
npobbl Macna AomKHa HaxXoaAnTbCSA B HMXKHEN YacTu b6aka un 6aka yctpownctea PINH
N OOMKHA:

- No3BonATb oTbupaTb Npoby Macna Ha BbicoTe He 6ornee 10 MM oT gHa 6aka;
- JonyckaTb BO3MOXHOCTb NPUCOEOMHEHNS PE3MHOBOrO LWaHra 1 nnaBHOMO
perynmpoBaHng CTpywu.
[ns ocTtanbHbIX TpaHcopmaTopoB TpeboBaHWa K apmaTtype Ans oTtbopa
npobbl Macna - B cooTBeTcTBUM ¢ HI Ha TpaHcdopmMaTopbl KOHKPETHbLIX BUOOB.

.31 TpaHchopmaTop, Y KOTOPOro paguatopbl UnNv oxnaguTeny 4EMOHTUPYIOT Ha
BpPeMS TPaHCMNOPTUPOBAHUSA, AOSHKEH UMETH 3arnopHyK apMatypy, MO3BOSSAKOLLYIO
CHUMaTb pagmaTopbl UNu oxnaautenun 6e3 cnuea macna uns 6aka.
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.32 Pagwnatopsl " oxnaguTenu, AOEeMOHTUpyeMble Ha Bpems
TPaHCNOPTUPOBAHUS, AOMKHbI BbiTb CHabXeHbl NpobkamMu B HUXKHEN U BEpXHEN
YyacTsx.

33 KpaHbl n 3aTBOpPbI, YCTAHOBIMEHHbIE HA TpaHCcdopmaTope, OOMKHbI UMETb
METKM, yKasblBaloLLMe NUX NOSTIOXKEHME.

.34 3anopHas apmatypa LOMmKHa OblTb CbEMHOMN.
.35 3anopHasa apmatypa TpaHChOopMaToOpoB C BUOAMW CUCTEM OXNaXOeHUS
ad, HAW, U, HL pomkHa obecneunBaTb BakyymMupoBaHue 6aka, CUCTEMb
OXNaXXAEHUS U OTAENbHbIX €€ 3NIEMEHTOB.

36 MacnsHble TpaHcdopmatopbl MowHocTelto 1,6 MB-A un Gonee ¢
pacwmputenemM [LOMKHbl ObITb cHabXeHbl rasoBbiM perne. TpaHcdopmaTopbl
MoLlHocTbio oT 400 go 1000 kB-A ¢ pacwmputenem cHabxaroT ra3oBbiM pene no
3akasy nortpebutens.

Pene pomkHOo ObiITb  NpucnocobneHo Ans  BU3yanbHOrO  KOHTPONS
BblAENMBLLEroCcA rasa, a Takke ans orbopa npobbl rasa.

"37 Yctponcteo PMH pomkHO 6bITb CHabXeHO CTPYWHbIM 3aLMTHbIM perne.
Pacwuputens yctponctea PIMH pgomkeH 6biTb  cHabxeH  aneMeHTOM,
CUTHaNU3MpyrLLMM O HU3KOM YPOBHE Macna.

.38 lNo 3akasdy notpedbutens TpaHcdopmaTopbl MowHocTbo 400 n 630 kB-A ¢
paclumputenem, npegHasHayeHHble Ans NUTaHns COBCTBEHHbLIX HYXA CTaHUUN U
noacTaHUMM W YyCTaHaBNUBaeMble BHYTPU 30aHWUA, OOSMKHbl ObiTb CHaGXeHbI
rasoBbIM perne.

.39 B TpaHchopmaTopax, UMetLLmMx ra3oBoe pene, nosiocTu, B KOTOPbIX MOryT
ckannmeBaTtbCsl rasbl, AOMKHbI OblTb COEOMHEHDbI C KOMNMEKTOPOM, OTBOASALLMM ra3 B
rasoBoe pere.

40 YctaHoBKa rasoBoro pene Ha TpaHcdopmaTtope OOrmKHa CnocobCcTBOBaTb
NCKITIOMEHNIO NOXHbIX cpabaTtbiBaHnin npu pabdoTte TpaHcdopmartopa.

41 TpaHcopmaTopbl, KpPOME TepMETUYHbIX  TpaHCOPMAaTopoB C
roppupoBaHHbIMM BakaMn, OOMKHbI OblTb CHabXeHbl YCTpoMCTBaAMM ANS 3alUUTbI
Baka oT noBpexaeHusi NPU NOBbILLEHUN BHYTPEHHENO AABNEHUS B COOTBETCTBUMU C
TpeboBaHnamm MOCT 12.2.007.2.

[na repMeTnyHbIX pacnpenenuTerbHbIX TPaHCHOPMaTOpPOB MOLLHOCTBIO A0 2,5
MB-A BknAo4MTENBHO [OMKHA ObITb MNpegycMOTpeHa BO3MOXHOCTb YCTaHOBKM
YCTPOMWCTB Ans cOpoca gaBneHus.

42 TpaHchopmaTopbl MowHOCTEiO 1 MB-A u 6Gonee, repmMeTuyHble
TpaHcopmaTopbl  ONA  KOMIMMEKTHbIX  TpaHCHOPMAaTOpHbIX  NOoACTaHUUN
MoLyHocTbio 160 KB-A 1 6onee ¢ MaHOBakKyyMMETPOM, a Takke TpaHcopmaTophl,
CHabXeHHble ra3oBblM pene, AOMKHbl ObiTb CHabXeHbl KOPOOKOM 3aXMMOB W
NPOBOAKON B 3alUMTHOM 00ONo4YKe, coeauHsilowen npubopbl curHanuvsauuu,
3alUNTLI, a TakKe BCTPOEHHbIE TpaHCopMaTopbl TOKa C KOPOOKON 3aXKMMOB.
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43 TpaHccopmaTtopbl MowHocTblo 125 MB-A n 6onee (TpaHcdopmaTopsbl
MEHbLUEN MOLLHOCTbIO - MO TpeboBaHUIO 3akaszymka) AOMMKHbl OblTb CHaGXeHbI
ycTponctBoM ansa otbopa npo® rasa u3 rasoBOro perie C YpoOBHS YCTaHOBKMU
TpaHcdopmaTopa.

44 TpaHcdopmatopbl MoOWHOCTblD 63 MB-A wun 6onee  [OMXKHbI
npegycmMatpmBaTb BO3MOXHOCTb YCTAHOBKM TEMSOBbIX U3Bellatenen ycTpoucrea
oOHapyXeHnsa noxapa.

.45 TpaHcdopmaTtopsbl ¢ HanpskeHnem oomotkn HH, pasHbim 0,69 kB 1 meHee,
no 3akaay notpebutensa JOMKHbI 6bITb CHabXeHbl NPOOMBHBIM NPegOXpaHUTENEM.



46 TpaHcdopmaTopbl MowHocTbo 1 MB-A n 6onee knaccoB HanpsxeHnsa 6 kKB
N Bbllle OOMKHbI BbITb CHAbXeHbl YCTPONCTBOM AN nepekaTtkM B NpogosibHOM U
nonepevyHoOM HanpaBIieHUSX.

Cyxue TpaHcdopmaTopbl [LOMMKHbI  ObiTb  BbLINOMHEHbI Ha  canaskax,
npeaHasHadYeHHbIX Kak a4 NpogonbHOro, Tak 1 ANA NonepeYvyHoro nepeaBmkeHnn.

Cnocob nepeaBukeHUs1 ocTasbHbIX TpaHCOPMaTOpPOB M TpaHcOpMaTopoB
ana KTl gomkeH yctaHaBnueatbes B HI Ha 3Tu TpaHcdopmaTopbl.

47 WupunHa koneu M paccTodaHne Mexny cpegHUMU JIMHUAMW KaTKoB AO51d
TpaHcopmaTopoB maccon meHee 200 T JOMKHbI COOTBETCTBOBATL YKa3aHHbIM Ha
pucyHke .1 n B Tabnuue .2, a ona tTpaHcdopmartopos 200 T 1 6onee - Ha pUCyHKax
.2-4 v B Tabnuue I.3.

Tabnuua .2

HanmeHoBaHne | HopmatusHoe 3HaueHve napameTpa
napamerpa

PaccTosiHMe 500 |600 820 1070 [1594 |- - -

Mexay CpeaHUMU
NUHUSIMU FNaaKUX
kaTkoB 41, Mm

- - 750 (1000 (1524 2000 2500 {3000
WnpwnHa konewn

Nnsi KaTKOB C
pe6oppnoi &
, MM

(Monpaska. nycC N 8-2018).
[MpumevaHus

1 TMpumeHeHne KOHKPETHOro TUNa KaTkoB C pebopaon Unu rnagkux KaTkos, a
TakkKe yKasaHHbIX B Tabnuuax .2 un .3 n Ha pucyHkax [.2-I.4 paccTtosHuin mexay
KaTKamu crieqyet yctaHasnmBath B H Ha KOHKpeTHbIE TpaHC(opMaTopbl.

2 CBA3b Mexgy maccoun TpaHcdopMaTopoB U Koreen pekomeHagyemas.

3 CeaAsb mMexagy pasmepamu Ha pucyHkax I.2-4 n nocagoyHbIMM MecTamu
KapeTok Ha TpaHcdopmaTope AO0SMKHa COOTBETCTBOBATb pa3Mepam pernbCcoB Mo
OCT P 51685.



4 T[lo cornacoBaHuO MexXOy MW3roToBUTENEM W 3aKa3yMKoM [OMycKaeTcsd
NPUMEHEHNe LWMPUHBI KOMen Ans rnornepeyHou nepekaTtkm TpaHcopmaTtopos, a
TaKKe YMCria KaTkoB, OTIIMYAIOLLNXCA OT yKa3aHHbIX Ha pucyHkax .2-.4.

PucyHok .1 - TpaHccopmaTopbl maccon meHee 200 T

PucyHok .1 - TpaHcdopmaTtopbl maccon meHee 200 T

PucyHok .2 - TpaHccopmaTopbl maccou ot 200 oo 255 T

PucyHok .3 - TpaHccopmaTopbl maccou ot 255 0o 300 T
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PucyHok .2 - TpaHcdopmaTtopsl PucyHok [.3 - TpaHcdopmaTtopsl maccon ot 200
no 255 1 maccon ot 255 0o 300 T



PucyHok 4 - TpaHccopmaTopbl maccou ot 300 oo 700 T

1524
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PucyHok "4 - TpaHcgopmatopbl maccoun ot 300 oo 700 T

Tabnuua .3
Homep puc LWnpunHa nonepeyt PacctosiHne mexay ocamu Koneu
B mm I M
r.2 1524 -
2000 -
1524 4164
r.3
2000 5140
1524 3188
r.4
2000 4164




48 B TpaHcopmaTtopax nonHom macconm cBbiwe 0,05 T gomkHa ObiTb
npeaycMoTpeHa BO3MOXHOCTb UX NepenBuKeHUs Npu MOHTaxe.

TpaHcopmaTopbl MOMTHOM Maccou CBbile 5 T JOIMKHbI UMETb YCTPOMCTBO ANA
3a4anmBaHua Npu nepekartke.

CocTtaBHble 4acTn TpaHcdopmaTopa maccon cebiwe 0,05 T OOMmKHbI UMETb
npucnocobneHuns ans CTponneHnsa npu nogbeme.

.49 TpaHcchopmaTopbl NOMHOM Maccon cBbile 25 T AOMKHbI ObiTb CHaGXEHbI
pacrnonoXeHHbIMWU B HWKHENW 4YacTu 6baka ycTpoucTBamu [Lfd ynopa rofioBOK
AOMKpaTtoB, obecneuvBalOWMMM  YCTAHOBKY [OOMKpPATOB, MOABOAWMBIX MOA4
TpaHcdopmaTop.

.50 MacnsHble TpaHcopMaTopbl AOMKHBI UMETb KPHOKU UMW UHbIE YCTPOMCTBA
Ans nogbemMa NofHOCTbI0 COBPaHHOrO 1 3anofIHEHHONO MacrioM TpaHcdopmaropa.

51 MNogbem TpaHcdopmaTopa nosiHoM maccon cBbiwe 200 T B MOMAHOCTLHO
cobpaHHOM BMOE NPV MOHTaXe WMNKU B JKCMyaTtaumm JOrmKeH ObiTb cornacoBaH
MeXay U3roTOBUTENEM U 3aKa34yMKOM.

52 Macno B 6ake nnu pacwmputene KoHTakTopa yctponctea PIH gomkHo
OblTb 3aWMLEHO OT HEMNOCPEACTBEHHOINO KOHTaKTa C OKPY)XXaloLWMM BO34YXOM
BO34yXOOCyLUNTESNIEM C MaChsHbIM 3aTBOPOM UMW APYrMM YCTPOMCTBOM.

53 MacnsHble TpaHcdopmaTopbl ¢ Maccon macna csbiwe 1000 Kr OOmmKHbI
ObITb cCHabXxeHbl punsTpaMmmn: TEPMOCUMOOHHBIMU - NPU BUAAX CUCTEM OXNaXaeHus
M n [, ancopbuuoOHHbIMN - MpPU OCTanbHbLIX BMOAX CUCTEM OXNaXOAEHUS W
douneTpamMm OYUCTKM Macna OT MeXaHMYECKUX NPUMECEN - NpU Buaax CUCTEM

oxnaxgenua AU, HAU, L, HL.

NMpunoxeHne [1 (ob6si3aTenbHoe). Cucremsbl
oxnaxaeHnsi MacnfiHbIX TpaHcdopmaTopoB

MpunoxeHune [
(obs3aTenbHoe)

0.1 O6wune TpeboBaHuA

0.1.1 Cuctema oxnaxaoeHus OorkHa ObiTb paccuyMmTaHa Ha OTBOA4 Tenna,
BblAENsoLerocs B TpaHcopMaTtope B oxnaxgaroLlyto cpeay, n obecneynsaTtb ero
TENMOBOW PEXMM B COOTBETCTBUM C TpeboBaHusaMn 6.2.1.

[.1.2 3a UCKNIYEHNEM repMeTUYHbIX TpaHCOpPMaTopoB C ropnpoBaHHbIMU
Oakamu cuctema oxnaxkgeHus AormkHa ObiTb HaBelleHa Ha 6ak NMbo BbiHECEHA.

[.1.3 Cuctembl oxnaxagenus sugos O, AU, HAL, LI n HLL gormkHbl nMeTb WwKadobl
aBTOMaTUYEeCKOro yrnpasSieHUs.



Lkadpbl aBTOMATUYECKOro yrnpasneHus cucteMamu oxnaxpgeHus sugos [L,
HALL, Ll v HL| gomkHbl ycTaHaBnmBaTbCs OTAENbHO OT Baka TpaHcdopmaTopa.

0.1.4 Cwuctembl oxnaxgenus sugos AU, HAOLU, L v HL AomkHbl
npegycmMartpmBaTtb pe3epBHble OXnaanTenu.

[.1.5 3nektpoasuratenn BEHTUNSATOPOB W 3MEKTPOHACOCHI LOMMKHbI MMETb
aBTOMaTU4eCKne BbIKNYaTenu Onsa 3awmuTtbl OT TOKOB KOPOTKOro 3amMblkaHus. pu
3TOM anekTpoasuraTenu cuctem oxnaxaenusa sugos AU, HOLU, L n HL, gomkHbl
UMETb 3aLmnTy OT paboThl Ha ABYX ¢ha3sax.
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1.6 HanpsokeHne nuTtaHus  anekTtpogBuraternien  BEHTUNATOPOB U
anektpoHacocoB - 380 B nepemeHHOro TOKa, uenen ynpaeneHna - 220 B
NMOCTOAHHOIO USTX NEePEMEHHOIO TOKa.

Mo 3aka3y notpebutens B cucteme oxnaxgeHus suaa [ TpaHcdopmaTopos
knacca HanpsbkeHus 110 kB n meHee MoryT ObiTb NPUMEHEHbI ANeKTpoaBUraTenu ¢
HanpsbkeHnem nutanusa 220 B nepemMeHHOro Toka.

[0.1.7 Cunctembl oxnaxaenus sugoB HALl n HLL gomxkHbl ObiTb obecneyeHbl
yCTporCcTBaMu 4SS npucoegmHeHnsa npubopoB KOHTPOMA pacxoga macna.

[.1.8 Oxnagutenn BbIHECEHHbIX CUCTEM OxnaaeHust Buagos L n HL oomkHbl
ObITb YCTAHOBMNEHbI B NOMELLEHNAX C TeMnepaTypon Bo3ayxa He meHee 5 °C.

0.1.9 B cuctemax oxnaxgeHus sugoB L v HL| gomkHo ObiTb obecnevyeHo
npeBsblLLEHNE TMAPOCTAaTMYECKOro AaBeHNss Macrna Hag AasneHmem Boabl (B 6o
ToJuke oxnagutens) He MeHee 10 klla npu MUHMMaNbHOM YpPOBHE Macna B
pacwmputene TpaHcdopmaTopa.

[.1.10 B cucremax oxnaxageHnsa sngos Ll n HU kaxgbin anekTpoHacoc OosmkeH
ObiTb CHabXeH MaHOMEeTpPOM W Kaxablh oxnagutenb - MaHOMeTpamu U
TepMoOMeTpaMu ONA U3MEPEHUS OaBrfieHUs U TemnepaTypbl Macria M BoAbl Ha
BXOOHbIX M BbIXOAHbLIX NAaTpybkax oxnagutens.

0.2 Tpe6oBaHMA K PYHKLMOHUPOBAHUIO CUCTEMbI OXNaxaeHua sBuaa [

[.2.1 ABTOMaTnyeckoe ynpasrieHMe CUCTEMOM oxSaxaeHus Buga [ OOrmKHO
obecnevnBaThb:

- BKMOYEeHMe  anekTpoaBuraTesien  BEHTUNISATOPOB  MPU  OOCTMXKEHWUU
TemnepaTypbl BEpXHUX crioeB macna 55 °C unu npm goCcTmKeHun Toka, paBHOro
1,05 HOMUHanbLHOro, - HE3aBUCUMO OT TeMMepaTypbl BEPXHUX CNOEB Macna;

- OTKMKYEHWEe  anekTpoasuratenemn BEHTUNATOPOB  Npu CHMXEHNN
TemnepaTypbl BepxHux cnoes macna o 50 °C, ecnv npu 3TOM TOK Harpy3ku MeHee
1,05 HOMUHanNbLHoOrO.

0.3 TpeboBaHuA K PyHKLMOHUPOBAHUIO CUCTEM oxnaxaeHus suaos [L,
HAOU, U, HU

[.3.1 ABTOMaTnyeckoe ynpasrieHne cuctem oxnaxaenus sugos AL, HOLU, L v
HLU nomxHo obecneumnBaTs:

- BKIHOYEHME JrEKTPOHACOCOB W 3feKTpoaBuratenen BeHTUNATOPOB (4N1s
cucteM oxnaxaeHns sugos L v HAOLL);

- BKITHOYEHME IrEKTPOHACOCOB W 3feKTpoaBuratenien BeHTUNATOPOB (4N1s
cucteM oxnaxaenus smgos AU v HILL) pesepBHoOro oxnagutensa B3ameH noboro
aBTOMAaTMYEeCKM aBapUNHO OTKITHOYEHHOro paboyero;

- BKNIKOYEHWE pPe3epBHOr0 MNUTAHUA TMPU  HEAONYCTUMOM CHWXEHUN WUNnu
NCYE3HOBEHUMN HaMpPsPKEHNA B OCHOBHOW Lenu, a Takke obpaTHoe nepeknoyeHne
Ha OCHOBHYHO LieMnb NPy BOCCTAHOBIIEHUM B HEW AOMYCTUMOrO HaNpsXKeHUs;



A

- BKMNIOYEHME W OTKIIOYEeHWe HarpesaTtenen wkadga aBTOMaTUYeCcKoro
ynpasreHus cuctemamm oxnaxgexHna sugos AL v HAOLL.

.3.2 ABTOMaTtun4eckoe yrpaeneHue cuctem oxnaxageHus sugos HAL, L, HL,
AOIMKHO obecneunBaTth criegyroLyto paboTy anekTpoHacoCoB:

- Mpu TemnepaTtype BEpXHUX croeB macna B 6ake, pasHon 15 °C u bonee,
AOSMKHbI paboTaTb BCe paboune anekTpoHacochl;

- Mpu TemnepaType BEPXHUX CroeB macna B Gake MeHee 15 °C pgomkeH
paboTaTb TONbKO MYCKOBOM 3f1IEKTPOHACOC.

[.3.3 ABTOmMartmn4yeckoe ynpasneHue cuctem oxnaxaenus sugos OL v HOL
AOmMKHO  obecneunBatb  paboTy  anekTpoaBuratenenW  BEHTUNATOPOB W
AMEeKTPOHACcoCoOB And cucTeMbl oxnaxaenusa Buaga [l n anektpoasuratenen
BEHTUNATOPOB AN CUCTEMbI OxJiaxaeHus suaa HAL rpynnamu:

- MEepBOM - B pEXMME XOSIOCTOro Xoga Wnu npu Harpyske He 6Gonee 40%
HOMMHAbLHOIO TOKa;

- nepBoM W BTOpOM - MNpu Harpyske TpaHcdopmaTopa 6Gonee 40%
HOMMHAbLHOIO TOKa;

- MepBOKn, BTOPOM U TPETbEW - MPU Harpyske TpaHcdopmaTopa bonee 75%
HOMWHanNbLHOro TOKa.

Mpn HebonblOM KOoNMMYecTBe oxnaguTernen 4YUcno rpynn MOXET ObiTb
COKpalLLEeHO.

onekTtpoaBuratenn  BEHTUNATOPOB  AOMKHbl  pabotatb  TOMbKO  MNpwu
TemnepaTtype BepxHux cnoeB macna B 6ake 6onee 40 °C - rpynnamu B 3aBUCMMOCTU
OT Harpysku TpaHcdopmaropa.

N.3.4 B cuctremax oxnaxpgenus sugos U v HU umpkynauus Boabl 4Yepes
Macrooxnagutenu LOrmkKHa aBTOMATUYECKM OCYLLECTBASATLCA MOCME BKIOYEHUS
pabounx I3MEKTPOHACOCOB LMPKYNALMM Macna M OTKAYaATbCS MPU CHUDKEHUK
TemnepaTypbl BEpXHUX crnoeB Macna B 6ake Hwxke 15 °C unu npu cHATUMK
HanpsKeHus.

[.3.5 ABTOMaTnyeckoe ynpasrieHne cuctem oxnaxaenus sugos AL, HOL, L v
HLl gormkHo obecnevmBaTth Bblgadyy CUrHanoB OM1s1 OCYLLUECTBIEHUS CriedytoLlen
CUrHanu3auuu:

- O BKHOYEHUM CUCTEMbI OXIaXOEHUS:

Npw BKIKOYEHMM MYCKOBOIO 3rieKTpoHacoca,

npwv BKNOYEHUM paboymx aNeKTpoOHaCOCOB;

- O HENUCNPABHOCTUN CUCTEMbI OXMNaXOEHMUS:

npwv aBapuMHOM OTKITHOMEHUM MYCKOBOMO dfeKTpoHacoca, npu

aBapUNHOM OTKMNOYEHUM ntoboro paboyero anekTpoHacoca,

npu aBapunHOM OTKINKOYEHMN Pe3epBHOro arnekTpoHacoca, npu

BKITHOMEHUN PE3EPBHOr0 aNeKTpoHacoca,

NpW HEOTKITHOYEHMM MYCKOBOMO 3fieKTpoHacoca npu paboTaroLwmx padboumnx

3NeKTpoHacocax, Mpu BKMNKYEHUN PE3EPBHON0 WUCTOYHMKA MNUTaHUA CUCTEMbI

oxnaxaeHusi; - o0 OTKMNIYEeHMN CUCTEMbI OXNaXOAEHUS: NPU  OTKNHYEeHUN

paboyero n pe3epBHOro UCTOYHUKOB NMUTAHUS CUCTEMbI
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OXNaXOEHUS, NPU OTKMKYEHMM MYCKOBOMO M BCEX paboymx

SMNeKTPOHacoCoB;

- O BKMOYEHUN N OTKIOYEHMW HarpeBaTensd (455 CUCTEM OXNaxaeHus BUOoB
AL v HAOL).

4 Tlo cornacoBaHuIO MeXay W3roToBUTENEM W 3aKa3dMKoM MOryT ObiTb
YCTaHOBMEHbI KOHTPOMb 3a TemnepaTypon Hamboree Harpetorm TOYKM OOMOTKM
TpaHcdopmaTopa W COOTBETCTBYKOLUME anNropuTMbl yNpasrieHUs CUCTEMOM
oXnaxkaeHus:.

05 VYkaszaHms o pabote TpaHccopmaTopoB NpuM  NpeKpalleHumn
PYHKUMOHUPOBAHUSA  CUCTEMbl  OXNaXKAEHUS  OOMMKHbl  ObiTb  U3MOXEHbl B
aKcnnyaTaunoHHbIX JOKYMEHTaX.

[1.6 BBoaHble annapartbl 3aluTbl OT TOKOB KOPOTKOrO 3aMblKaHUS LWKadoB
aBTOMAaTMYECKOro ynpasieHUs CUCTEMON OXMaXKAEHUSA OOMKHbI OblTb CTOMKMMU K
AENCTBUIO TOKOB CKBO3HOIO KOPOTKOrO 3aMblKaHWSA CO 3HAYEeHMEeM aMmnsiMTyaHOro
TOKa 16 KA.

0.7 B cuctemax oxnaxgeHws [OMKHO OblTb NpPegycMOTPEHO  pyyvHoe
ynpasrieHue.

NMpunoxeHne E (ob6sa3atenbHoe). [lepeyeHb
TEXHUYECKMX [AaHHbIX U XapaKTepUCTUK,
yKa3sblBaeMbIX B nacnopre TpaHccopmaTopa

MpunoxeHue E
(obs3aTenbHoe)

E.1 YcnoBHoe 0603HavYeHne cxemMbl 1 Fpynnbl COeANHEHNST OBMOTOK.
E.2 HomnHanbHada YactoTa B repuax.

E.3 HomuHanbHbIn pexum (ykasblBalOT, €Cnu pexuMm OoTnn4aeTcs  OT
NPOAOIMKUTENBHOIO).

E.4 HomuHanbHas MOLWHOCTb B KunoBosfbTamnepax (ykasblBalT Takke
MOLLHOCTM OCHOBHbIX OOMOTOK TPEXOOMOTOYHLIX TPaHC(OPMaTOPOB N MOLLHOCTb
006MoTkM HH TpexobMOTOYHbIX aBTOTpaHCOpMaTopoB).

E.5 HoMnHanbHble HanpskeHna TpaHcdopMartopa U HanpskeHUsl OTBETBIEHUN
B BOJIbTAX UMW KUMOBOJSIbTaXx.

lNpumeyanune - Ons ogHogasHoro TpaHcdopmaTopa, npeaHasHadeHHOoro ansi
coeauHeHMs B TpexdasHyto rpynny, HanpsbkeHna obMoToK, CoeAnHAEMbIX B 3BE3AY,



A

0603Ha4aloT B BUAe Apobu, YncnnTenem KoOTopon SBNSETCA NMMHENHOE HanpsiKeHne
TpexdrasHow rpynnbl, a 3HaMeHaTesnem ‘-‘6

E.6 HoMunHanbHble TOKM 0OMOTOK Ha OCHOBHOM OTBETBIIEHUN B amnepax.



E.7 HanpsihkeHne KopoTKOro 3aamblkaHUA Ha OCHOBHOM OTBETBIIEHUU B NPOLIEHTaX
(Bna TpexobMOTO4YHbIX TpaHCOPMATOPOB YKasblBAOT HanpsXXeHne KOpPOTKOro
3aMblkaHus BCex nap o6MOTOK).

Mpumevanne - [Ona TpaHchoOpmMaToOpoB MOLWHOCTbKD MeHee 1 MB-A
AOMNyCcKaeTcs yKasbiBaTb 3HAYEHWE HamnpsikeHWss  KOPOTKOro  3aMblKaHus,
N3MepeHHoe Mpu NPUEMOYHbIX UCTIbITAHUSX.

E.8 YpoBeHb usonaumMm OBMOTKM M e€e HeuTpanu; npu I3TOM YyKasblBatoT
ncnbiTatenbHble HarnpsXXeHUA MPOMbILLSIEHHON Y4acTOTbl M MOSIHOMO rPO30BOro
nMnyrnbca Asis BHyTPEHHEN N30NALNN.

E.9 Knacc HarpeBOCTOMKOCTU U30NAUUK - TONBKO NS CyXux TpaHCOpMaTopoB.

E.10 [daHHble npuemMocaaToudHbIX WCMbITaHUN, Heobxoaumblie ANs BBOAA
TpaHcopmaTopa B aKcnsiyataumio.

E.11 MowHocTb TpaHcdopmatopa Mpu  OTKIKOYEHHOM  OyTbe  Ans
TpaHcdopMaTopoB C oxnaxaeHnem [.

E.12 Hambonbwwuin anutenbHO JOMNyCTUMbIA TOK B obwen obmoTke Ans
aBTOTpaHcdopMaTopPOB.

E.13 lNoTepu xonocToro xoaa.

E.14 lNoTepun KOPOTKOro 3aMmblkaHUs: HA OCHOBHOM OTBETBIIEHMM BO BCEX MaPHbIX
pexnmax.

E.15 lNoTepu n HanpskeHne KOPOTKOro 3aMblKaHUA Ha KpanHUX OTBETBIIEHUAX
ansa TpaHcdopmatopos PIH.

E.16 HanpsikeHne KOpPOTKOro 3aMblKaHWA BCEX Mnap 4YacTen pacluensieHHOn
OoOMOTKM M nap W3 Kaxagon 4acTu pacliensieHHoM OOMOTKM W Kaxaon U3
HepacwenneHHblXx OBMOTOK Ha OCHOBHOM W KpaWHMX OTBETBMEHUAX - Ans
TpaHcopmaTopoB ¢ pacuwenneHHbiMm obmoTkamun. E.17 Tok xonocTtoro xoaa.

E.18 ConpoTtueneHne o6MOTOK MOCTOSTHHOMY TOKY.

MpumeyaHue - Ecnv conpoTnBneHnsi MOCTOAHHOMY TOKY MeXAay OTAerNbHbIMU
napamu 3axxmumMoB OOMOTKM TpexdasHoro TpaHcdopmartopa oTnuyaroTcs Apyr ot
Apyra BCneactBuMe KOHCTPYKTUBHBIX WM TEXHOMOMMYEecKnx ocobeHHocTen
ncrnonHeHuns obmoTok, oteBogos, yctpouncTts BB (PINH) 6onee yem Ha 2%, 170 B
nacnopTte AOMKHbI BbITb YKadaHbl U3MEPEHHbIE 3HAYEeHUsI COMPOTUBIEHUN Mexay
BCEMM NapamMu 3aXXNMOB.

E.19 ConpoTuBrneHne W TaHreHc yrrna OUaneKkTpU4eckux noTepb WU3onsauuu
TpaHcdopmaTopa.

E.20 3HaveHne TemnepaTypbl, NPU KOTOPOM W3MEPSSINCH COMPOTUBIIEHME
OOMOTOK MOCTOSAHHOMY TOKY, COMPOTUBIIEHME W TaHrEeHC yrna AU3NeKTPUYEeCKnx
noTepb U3onauMn TpaHcgopmaropa.



E.21 VYkaszaHue o006 obneryeHHon wu3onsaunm - Ans TpaHCHOpPMaToOpoB C
obneryeHHom n3onsunen.

E.22 PacyetHaa TennoBas NOCTOsIHHAsi BpPeMeHW TpaHcdopmartopa, a no
COrnacoBaHuMO MeXay W3rotoButernemM W notpebutenem - MakcumanbHasa u
MWUHUManNbHas  pacyeTHble  TENOBble  MOCTOSAHHbIE  BpeMeHn  O0BMOTOK
TpaHcopmaTtopa - 4ns TpaHcopmMaTopoB MOLLHOCTLIO bonee 1 MB-A.

E.23 ConpoTtuBneHne HyneBown nocrnegoBaTesibHOCTU - AN TpaHCcopMaTopoB,
Yy KOTOPbIX W3MEpeHuMe 3TOr0 COMNPOTUBMEHUS MNPedyCMOTPEHO HACTOALUM
ctaHgaptom unv HI Ha TpaHcdopMaTopbl KOHKPETHbBIX BUOOB.

E.24 O6osHayeHne HI v npobuBHOe HanpspkeHne macna, NPUMEHEHHOro npu
UCMbITaHMAX, W Macna, KOTopbiM 3anonHeH ©ak TpaHcdopmaTtopa (4ns
TpaHcopmaTopoB knaccoB HanpskeHnss 110 kB wn cBbllwe AOomkeH 6biTb
AOMOSTHUTENbHO YKa3aH TaHreHC yrra [OUAnekTpMyYecknx noTepb Macna npu
Temnepatype 90 °C).

E.25 3HayeHnss n3aMepeHHbIX CUI NMPECCOBKN KaXX4oro npeccylowero Konbla
HEe3aBUCUMO OT MOLLHOCTW M Krlacca Harnpsi>KeHUsI.

E.26 [pyrve TexHn4yeckMe [aHHble MO YCMOTPEHMUIO W3rOTOBUTENS WU MO
cornacoBaHuio Mexay NU3rotoBuTernem u notpedutenem.

E.27 MNacnopT gomkeH 6biTb odhopmrieH B cOOTBETCTBMMU € TpeboBaHuamn MOCT
2.601.
[MpumevaHus

1 [Ona HanpsxeHna K3 (UK) KparHux oTBeTBneHun (cm. E.16) gonyckaetcs

YKa3biBaTb BMECTO WM3MEPEHHbIX pacyeTHble 3Ha4YeHUA C YYETOM pe3yrnbraTtoB

WUCNbITAHUA, TO €CTb C MNEepecyeToM W3MEPEHHOro 3HavyeHus UK OCHOBHOTIO

OTBETBNEHNSA K KpaHEMY OTBETBIIEHUIO MPOMNOPLIMOHANbHO OTHOLLEHMIO PACYETHbIX
3Ha4YeHun Ux )

2 [Ona TpaHcdopmaTtopoB MoWHOCTBO Ao 6,3 MB-A BKNHOYMTENLHO
A0MyCKaeTcs yKasblBaTb HOPMUPOBAHHbIE 3HAYEHUS NapamMeTpoB, NPUBEAEHHbIX B
E.13-E.17.

NMpunoxeHune X (obsasatenbHoe). MapkupoBKa
BbIBOAOB n OTBETBJIEHUM CUNOBbIX
TpaHcopmaTopoB

MpunoxeHune XK
(obs3aTenbHoe)



X.1 NMopsanok o603HauYeHun

MapKknpoBKy BbIBOOOB M OTBETBIIEHUMA CUITOBbIX TpaHCOPMAaTopoB crieayet
BbIMNOMHATb, NPUMEHAA cUCTEMY OBOO3HAYEHUN, OCHOBAHHYK Ha 4YepenoBaHUU
nponucHblx OykB naTMHCKOro andasuta WM apabckux umgp, HO [OMYCTUMO
NPUMEHATb CTPOYHbIE BYKBbI.

[Mpumepbl MapKMpPOBKM BbIBOOOB U OTBETBIIEHUN CUSTOBbLIX TpaHCHOpPMaTopoB
npueeneHsbl Ha pucyHkax XK. 1->K.8.

PucyHok X.1 - MapknpoBka o6MoOTOK pa3bl

1 1 1 1 1
" 1
5
6
7
8
3 5 3
4 3 3
5 4 3
6 o
7 5 4 4
8 4
6 8
7
48 10
190 11
1 2 2 12
2 2 2 2 2
2
a 6 B r

a - obmoTKa (pasbl ¢ oTBETBNEHMSAMU nocpeamHe; 6 - obmoTka asbl ¢ rpybon u
TOHKOWM CTYNEHAMMU perynmpoBaHns

Ha OOHOM KOHUe oBbMOTKM; B - obBMoOTKa ¢basbl, cocToswasi U3 OBYyX 4acTewn,
coeauHsaeMbIX nocnegoBaTenbHO

Unu napannenecHo; r - obMmoTka asbl, CoOCToALAaa N3 ABYX YacTen, CoeguHEHHbIX
nocrnegoBaTenbHO, KaXkaas U3 KOTOPbIX NocpeanHe OTBETBMNEHUS

PucyHok 2K.1 - MapknpoBka 06MOTOK hasbl



PucyHok XK.2 - MapkupoBka ogHoda3HbIX
TpaHccopmaTopoB

1.1

2.1 31

§1.1 21 11
12 22 2.1

a - TpaHcopmaTtop ¢ ABymMs obMoTkamu 6e3 oTBeTBNeHnn; 6 - TpaHcopmatop ¢
Tpemss obmoTkamn 6e3 oTBETBNEHMN; B - aBToTpaHcdopmatop 6e3 oTBeTBNeHumn

PucyHok K.2 - MapkupoBka ogHodasHbIX TpaHCopMaTopoB



PucyHok XK.3 - MapkupoBka ogHoda3sHbIX

aBToTpaHcdopmaTopoB
1.1 1.1
11
3 3
4 4
5 5
6 21 g 3
7
2.4 .
510 2.1
6
7
2 2 2
a 6 B

a - oOMOTKa C OTBETBMEHUAMMU, NOMELLEHHAA MexXay nocrnegoBaTenibHOM U odLLen
obmoTkamu;

0 - obMOTKa C OTBETBMEHUSAMM, MOMELLEHHAA B KOHLIE NOCNeaoBaTenbHON 0OMOTKY;
B - 0OMOTKa C OTBETBNEHMSAMMW, OAUH KOHEL, KOTOPOW MOAKMOYEH K COEAUHEHUIO
Mexay nocrnegoBarternbHom 1 obwen obmoTkamum

PucyHok K.3 - MapkupoBka ogHodasHbIX aBTOTpaHCOpMaTopoB



PucyHok X.4 - MapkupoBka TpexcasHbIX ABYXOOMOTOYHbIX
TpaHccopmaTopoB

iN 11U 1v 1w IN U 1V 1w
(o] 0
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a- Lu/Ty-0;6- Tu/Tx-0;8- Tx/D 5 r- Tx/D 44

PucyHok 2K.4 - MapknpoBka TpexdasHbiX ABYXOOMOTOUYHbIX TpaHCGOopMaTopoB

PucyHok X.5 - MapkupoBka Tpexda3sHoro
TpexobmMoTo4yHoro TpaHcdopmatopa PucyHok X.6 -
MapKkupoBKa OOMOTKMN HM3LLEro HanpskeHUsa pucyHka XK.5,
€CJiI1 OHa coeAMHEeHa B OTKPbITbIN TPeYyronbHUK
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PucyHok XK.5 - MapknpoBka PucyHok XK.6 - MapkupoBka 06MOTKM TpexdasHoro
TPEXOBMOTOYHOIO HU3LWEro HanpsXkeHust pucyHka XK.5, ecnu
TpaHcdopmartopa OHa coeavHeHa

(Tx/Tx /D g5 B OTKPbITbIN TPEYronbHUK

PucyHok X.7 - MapkupoBka Tpexda3sHoro
aBToTpaHcdopmaTopa



PucyHok X.8 - MapkmnpoBKa FfIMHEMHOIO PeryfimpoBo4YHOro
TpaHccopmaTopa ¢ Bo3Oyxaarowen ooOMOTKOMN,
coeANHEHHOMN B TPeYyroribHUK

N 1U 2V 1V 2V 1wW2a2w 1uU1 vt 1w
o o o o

w2 1v2 1w2
2U 2V 2w

PucyHok XK.7 - Mapknposka PucyHok XK.8 - MapkupoBka nNMHENHOro TpexgasHoro

aBToTpaHccopmaTopa ( perynmpoBoYHOro TpaHcgopmaTopa ¢

Yiagro/D BO30yxaatoLen obmoTKoMn,
-0)

COeMIHEHHOWN B TPEYrofbHUK

.2 KoHubl 06MOTOK ¢ha3bl

[lBa koHUa oB6MOTOK (pasbl, NOABOAUMbLIE K FIMHEMHOMY WAN HENTpanbHOMY
BbIBOJAM, crieilyeT MapkMpoBaTb COOTBETCTBEHHO uudpamn 1 1 2.

Ecnn obmMoTkM ¢hbasbl Ha KOHLLAX MMEKT OTBETBIEHUS, NpeaHa3Ha4YeHHble NS
npucoeauHeHus K yctponcteam BB vnun PlNH, kotopblie BegyT K NMHEMHOMY UnNu
HeuTparnbHOMY BbiBOLaM, TO 3TW BbIBOAbI CreayeT MapKupoBaTb COOTBETCTBEHHO
umcppamu 1 nnu 2.

[Mpun Takon cncteme MapKMPOBKU BbIBOLOB W OTBETBIIEHU HA YepTexax CXxem
0OMOTOK npegnonaraeTca OAMHAKOBOE HanpaBreHne HaMOTKM Ans BceX OOMOTOK.
MonapHocTb KoHUOB 1 M 2 Bcex OOMOTOK OAOHOro CTEPXXHS TaKkke Bceraa
OLIMHaKoBas.

X.3 JIuHeNHbIN N HeNTpanbHbIA BbIBOAbI
JInHenHble BbiBOOLI 0OOMOTKM TpexdasHoro CcunoBoro TpaHcopmaTopa

cnenyet obo3sHavaTb GykBamu U v, W, KOTOopble NomMeLllarT nepeq uudpamu,
npusegeHHbiMn B XK.2. Ecnn Heobxogmmo, gonyckaetca nomewatb 9T OyKBbl
Takke nepeq undpamu, npusegeHHsiMn B XK.5 n XX.6.

Hentpanb 06MOTKKN, COeAMHEHHON B 3BE3AY UNK 3Ur3arom, cregyet obosHavaTb
oykson N.



X.4 O603HaYeHMe 0OMOTOK

PasnuyHble 0OMOTKM TpaHcdopmaTopa cnegyet ob6o3HavaTb ungpamu,
KoTopble nomewiatoT nepeq byksamu, npueegeHHbiMu B XK.3. OBGMOTKY BbICLLENO
HanpskeHust cnegyet obo3HadvaTb undpon 1, a gpyrme obmMoTku - umdpamu 2, 3,
4... B HACXOASLLEM NMOpsSAKE HOMUHANbHbBIX HaNPsKEHUN.

[ns aBTOTpaHCcOpMaTopoB, Y KOTOPbIX ABE OOMOTKM MMET OOLMA KOHeL,
3TOT KOHeL, crnefyeT MapkuposaTtbh Lundgpon 2 (cMm. pucyHok XK.2B).

MpumevaHue - Ecnn HeCKonbko OBMOTOK MMEKT OAMHAKOBOE HOMWHarbHOE
HanpskeHue, TO MPUMEHEHME COOTBETCTBYHOLLENO MM LMGPOBOro 0b603HaYeHUs
cnenyeTt cornacoBaTb MeXay U3rotoButenem n notpeburtenem.

X.5 NMocnepoBatenbHoO-NapannenbHoe coegnHeHue

Ecnn obmoTKkM ¢hasbl COCTOAT M3 HECKOSbKUX YacTen, KOTopble MOryT ObiTb
COoefMHeHbl NnocriefoBaTenbHO UM NapansienbHO, TO KOHLbl 3TUX YacTen cnenyet
obo3HavaTb undpamm 1, 2, 3, 4..., Npy 3TOM NNHENHbIE NN HENTPAanbHbIE KOHLbI
0OMOTOK hasbl MapKkupyoT undpamm 1 n 2 B COoTBETCTBUN € TpeboBaHnamm XK.2.

X.6 MapkupoBKa oTBeTBNeH1UN

OteeTBneHus, noasoaumble K YycTtpouctBam PIMH wnu T1BB, cneayet
ob03HayaTb rpynnon ungp, pacnosioXkeHHbIX B BO3pacTatoLemM nopsgke. 3HavyeHus
3TUX UMdp AOMKHbI ObiTb BonblUe NPUMEHsIEMbIX ANs 0603HAYEHUSI IMHENHOIO n
HEeWTpanbHOro BbIBOAOB W 0003HAYEHUs1 KOHUOB 4acTtenm oOMOToK dhasbl,
COedMHEHHbIX NocrneaoBaTenbHO UMK NapannensHo.

Hymepauusa gomkHa HauymHaTbCs ¢ Brivkanwero K KOHLY, MpOMapKUpoOBaHHOMY
umdponn 1, ortBeTBneHus. MapkupoBka O0OMOTOK C  MepeknyYaeMbiMu
OTBETBNEHNAMU [OSHKHA OCHOBbLIBATbLCS Ha TaKOM COeOMHEHUU, KOTopoe faeT
Hanbonbwee aPdEeKTUBHOE 4YUCNO BUTKOB AN OOMOTKM, NPUCOEANHEHHON K
yctpoucTsy BB nnu PI1H.

O6mMOTKM aBTOTpaHCOPMATOPOB C OTBETBMEHUAMM, PACMONOXKEHHBIMU MEXAY
nocnegoBaTenibHOM U o0OLWEen OOMOTKaMM WM Ha KOHLle nocregoBaTeribHOn
0OMOTKM, a Takke 0OMOTKM, OOMH KOHEL, KOTOPbIX NOAKMYEH K COEAUHEHNIO MeXaY
nocriegosaTternbHON 1 o6Lwen obmoTkamu (cM. pucyHok 2K.3B), creyet HymepoBaTb
Kak nocrnegoBartenbHyto 0OMOTKY.

B ©Gonee cnoxHblx cnyyasix, Hanpumep, Korga pABa TpaHcdopmaropa
nomewieHol B oguH Gak, TpebyeTca cormacoBaHuMe MexXay W3rotToBuUTENEM WU
notpebutenem.

NMpunoxeHue N (obasatenbHoe). UcnbiTaHue
npobbl mMacna wn3 6aka  MacnsiHoro
TpaHccopmaTopa U KOHTaKTopa yCTpOMCTBa
PIl1H, nmetlowero raweHme ayrm B macne

MpunoxeHune A
(obs3aTenbHoe)



McnbiTaHne npobbl Macna [OmKHO ObiTb NpoBeeHO MO cnefytowum
nokasarensm:

- onpeaeneHne NpobUBHOIO HaNpPsKeHUsa Ans TpaHcopMaTopoB MOLLHOCTLHO
1 MB-A n 6onee n TpaHcopMaToOpOB Kracca HanpshkeHus 35 kKB He3aBMCUMO OT
MOLLIHOCTH;

- onpedeneHvWe TaHreHca yrrna AWaneKTpUYecKUx rnotepb npu Temneparype
nntoc 90 °C ans Bcex TpaHcopmaTopoB knaccos HanpskeHnst 110 kB u cBbiLwe;

- onpeneneHve BnarocogepXaHua n cogepXaHnd MexaHUYecKux npumecen
Ansa TpaHcgopmaTtopoB, B HI KOTOpbIX yKasaHHble MokasaTenu HOPMUPOBAaHLI.
MpumevaHus

1 [ns ocTanbHbIX TpaHcopMaTopoB NpobMBHOE HanpshKeHWe onpeaenstoT
no npobmnBHOMY HanpsiKeHUO Npobbl Macna, oTbMpaemMon He pexe OAHOro pasa B
AeHb N3 eMKOCTU, N3 KOTOPOW Macrio 3anuealoT B TpaHcopMaTopbl U napamMeTpbl
Macra B KOTOpPOW onpeaenstoT HENOCpeaCTBEHHO NOCIe KaXaon OONVBKM Macra B
yKa3aHHY eMKOCTb.

2 WcnbiTaHne npobbl macna m3 KoHTakTopa yctpoucTtBa PIH gonyckaetcs
NPOBOANTbL 4O YCTAHOBKM 3TOr0 YCTPONCTBA Ha TpaHcopmaTop.

Bbuonuorpacusa

[1] M3OK 60076-5:2006 Cunosbie TpaHcdopmaTtopbl. Yacte 5. CTonkocTb npu
KOPOTKOM 3aMblKaHWUU

Pepakuma gokymeHTa ¢ y4eToM U3MeHeHUmn
1 OOMOSTHEHMW NOArOTOBMEHA
AO "Kopgekc"



