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Mpegucnosue

Llenn n npuHumnel ctaHaapTtusaumm B Poccuickon denepaumm yCTaHOBIEHDI
depnepanbHbiM _3akoHOM OT 27 pekabps 2002 r. N 184-®3 "O TtexHM4Yeckom
perynmpoBaHun”, a npasunia NpUMeEHeEHNs1 HaUNoHarbHbIX CTaHa4apToB Poccunckon
®epepaunmn -TOCT P 1.0-2004 "CtangapTtmsauus B Poccuickon denepauumn.
OcHoBHble nono)xeHns"

CBefneHua o craHpgapTte

1 PA3PABOTAH ®unmanom OAO "HTL anektpoasHepretuka" - BHUNG,
denepanbHbIM  rocy4apCTBEHHLIM  YHUTAPHLIM  Npeanpuatnem “"Bcepoccumckun
3MEKTPOTEXHUYECKUN UHCTUTYT UM. B.N.JleHnHa" (OIryr BaU)

2 BHECEH TexHnmyeckmm KOMMTETOM MO CcTanHgaptM3aumm TK 37
"OnekTpoobopynoBaHne AOns  nepefadn, npeobpasoBaHUs W pacnpeneneHus
ANeKkTpoaHeprnn'

3 YTBEPXOEH W BBEIOEH B D,EI?ICTBME [Npukasom PenepanbHoOro
areHTcTBa No TeXHUYECKOMY perynuposaHuio U metpornoruv ot 9 anpensa 2007 r. N
60-cT

4 Hactoawmn cTaHgapT pa3pabotaH C Y4ETOM OCHOBHbIX HOPMAaTMBHbIX
MONOXEHWIN CreayrLLmMX MexXayHapoaHbIX CTaHOAPTOB:

MOK 60076-1 (B 4YaCTM OCHOBHbIX MOHATU U ONpeaeneHnin);

MOK 60076-2, MOK 60076-3 n MOK 60076-5 (B 4actM TexHUYeCKux
TpeboBaHUA MO HarpeBy, 3IIEKTPUYECKOM MPOYHOCTM M CTOMKOCTU MPU KOPOTKUX
3aMblKaHUAX)
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5 BBEOEH BINEPBbIE

UHopmayusi 06 uaMeHeHUsIX K HacmosuweMy cmaHOapmy rybrukyemcs 8
exe200HO  uszdagaeMoM  UHbOpMauyUOHHOM  ykazamene  "HauyuoHasribHbie
cmaHOapmel”, @ mekKcmbl USMEHEHUU U MonpasoK - 8 eXeMecsHHO u3dasaembiX
UHGbopMayUOHHbIX yKalamernsx "HayuoHarnbHble cmaHOapmbl”. B criyvae
nepecmompa (3aMeHbl) unu OMMEHbI Hacmosiu,e2o cmaHdapma
coomeemcmeyuwee ysedomreHue 6ydem orybriukogaHO 8 eXemMecsHHO
uzdasaemMomM UHOpPMaUUOHHOM yka3zamene "HauyuoHarnbHble cmaHdapmabl”.
Coomeemcmeytow,ass uHgopmayusi, yeedomrieHUe U MmeKcmbl pasMeuw,aromcs
makxe 8 UHgopMaUyUoHHOU cucmeme obwe2o ronb3o8aHusi - Ha oghuyuaribHOM
caime @edepasibHO20 azeHmcmea 10 MEXHUYECKOMY pe2yniuposaHuro U
Memporioauu 8 cemu MIHmepHem

BHECEHA nonpaska, onybrmkosaHHasi B UYC N 8, 2018 rog

I'IonpaBKa BHeceHa uarotoButenem 6asbl AaHHbIX

1 O6nacTb NpUMEHeHUs

Hactoswmin cTaHgapT pacnpoCcTpaHAeTCs Ha CuroBble TpaHcdopmaTopbl
obLlero HasHayeHusi, B TOM YuUCre Ha aBTOTpaHCGopMaTopbl, TpaHcgopmaTopbl
COBCTBEHHbLIX HYXO 93MEKTPOCTaHUMM W TpaHcdopmaTopbl A5 KOMMMEKTHbIX
TpaHcopmaTopHbix noactaHuuin (KTM), TpexdasHble MOLWHOCTbIO He MeHee 5
KB-A n ogHodasHble MOLIHOCTLI He MeHee 1 KB-A knaccoB HanpsbkeHus go 1150
KB BKntounTENBHO, NPeAHa3HaYeHHbIe A5 HYXKO SKOHOMUKW CTPaHbI.

CtangapT pacnpocTpaHseTcs Ha obopyaoBaHue, paspaboTtaHHoe nocre 1
aHBaps 2008 r.

CTaHgapT He pacnpoCTpaHsieTCs Ha TpaHcqopmaTopbl Manon MOLLUHOCTU U
cneunanbHble  TpaHcdopmatopbl  (MpeobpasoBaTtenbHble,  3SIEKTPONEYHbIE,
TAroBble, MYCKOBble, CBApoOYHble U Ap.), a Takke TpaHcdopmaTopbl C YUCIIOM
obmoTok 6onee Tpex. TpeboBaHNA HaCTOALLEro cTaHgapTa MOryT MOSIHOCTLIO U
YaCTUYHO NPUMEHATLCA OS89 3TUX TpaHCOPMaTopPOB, ECIM HA HUX HET OTAENbHbIX
HOPMaTMBHbIX JOKYMEHTOB (fanee - HL).

[nsa Tex n3 ykasaHHbIX CWUSMOBbIX TpPaHCGOPMAaTOpPOB, Ha KOTOpblE UMEKTCH
oTaenbHble HI, HacToswmin cTaH4apT pacnpocTpaHseTcsa TOMbKO B TOW Mepe,
KoTopas cneunanbsHoO oroBopeHa B HL Ha aTn TpaHcopmaTtopsb!.

MpumeyaHne - Ynucno oBMOTOK  TpexobMOTOYHOro  TpaHcdopmaTopa
OnpeaenstoT MO YMCIly €ero OCHOBHbIX OOMOTOK, T.e. 6e3 ydyeTa OOMOTOK
PeryrnMpoBOYHbIX U KOMNEHCALMOHHBbIX.

2 HopmaTuBHbIE CCbIJIKU
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B HacTosiLem cTaHgapTe Ucnonb30BaHbl HOPMATMBHbBIE CChINKU Ha criegytolme
CTaHOapThl:
[OCT P 51685-2000 Penbcbl xene3HogopoxHble. OO6Lme TexHudyeckue

yCIioBus
[OCT P NCO 9001-2001* Cuctembl MeHeOXXMeHTa kadecTBa. TpeboBaHus

* Ha Tepputopumn Poccuinckon defepaumm OKYMEHT He AencTsyeT. [lencteyeT
OCT P NCO 9001-2008, 3goecb u ganee no TekcTy. - lNpumevaHue narotosuTens
©a3bl JaHHbIX.

[OCT 2.601-2006 EguHaa cuctema  KOHCTPYKTOPCKOW — OOKYMEHTALIUW.
JKcnnyaraunoHHble JOKYMEHTbI

[OCT 9.014-78 EpguHaa cuctema 3alumTbl  OT  KOPPO3UW U CTapeHwus.
BpemeHHasa npoTnBOKOpPPO3noHHasa 3aumra nagenun. O6ume TpeboBanus

OCT 12.1.004-91 Cwuctema cTtaHgapToB 6Ge3onacHocTu Tpyaa. [loxapHas
BesonacHocTb. O6ume TpeboBaHus

OCT 12.2.007.0-75 Cuctema ctanHaoaptoB 6GesonacHocTtu Tpyaa. M3oenus
anekTpoTrexHmnyeckme. Obuime TpeboBaHnsa 6Ge3onacHOCTH

[OCT 12.2.007.2-75 Cuctema __ctanHgoaptoB 6e3onacHOCTM  Tpyaa.
TpaHcdopmaTopbl — CUMOBbLIE U pPeakTopbl  3nekTpuyeckme.  TpeboBaHus
©e3onacHocTuU

[OCT 12.2.024-87 Cuctema cTaHoapToB ©Oe3onacHoctu Tpyaa.  Llym.
TpaHcdopmaTopbl cunoBble MacnsHble. HopmMbl M METOObI KOHTPOSIS

oCT  721-77 Cucrembl 3MNEKTPOCHAbXeHS, CEeTH, NCTOYHUKM,

npeobpasoBaTeny MU NPUEMHUKMN _ INEKTPUYECKON  3Heprnn. HomuHanbHble
HanpsxeHua cebiie 1000 B

FOCT 982-80 Macna TpaHcdopmaTopHbie. TeXHUYECKNE YCIIOBUS

[OCT 1516.3-96 SnekTpoobopyaoBaHMe NEPEMEHHOIO TOKa Ha HANPSKEHUS OT
1 0o 750 kB. TpeboBaHMsa K 9N1eKTPUYECKOM MPOYHOCTU N30MALIUN

[OCT 3484.1-88 TpaHcdopmaTopbl cunoBble. MeToabl 3NeKTPOMAarHUTHbIX
UCMbITaHUN

FOCT 3484.2-88 TpaHcdopmaTopbl cunoBbie. cnbiTaHna Ha HarpeB

[OCT 3484.3-88 TpaHcdopmatopbl  cunoBble.  MeToabl — M3MepeHuit
ON3NEKTPUYECKMX NapaMETPOB N30NALLUN

[OCT 3484.4-88 TpaHcdopmaTopbl cunoBble. WcnbiTaHna ©akoB  Ha
MEXaHUYEeCKYH NPOYHOCTb

[OCT 3484.5-88 TpaHcdopmaTopbl cunoBble. WcnbiTaHna ©akoB  Ha
repMeTUYHOCTb

TOCT 7746-2001 TpaHcdopmaTopbl Toka. ObLLmMe TeXHUYECKNE YCIIOBUS

[OCT 8865-93 Cucrembl 3NEKTPUYECKON N30NALIUN. OueHka
HarpeBOCTOMKOCTU U Knaccudmkaumns

[OCT 9680-77 TpaHcdopmaTopbl cunoBble mMowHocTbio 0.01 kB-A 1 Gonee.
Pan HoMuHanbHbIX MOLLHOCTEN

[OCT 9920-89 (M3K 694-80, MOK 815-86) 3nekTpoycTaHOBKU NEPEMEHHOIO
TOKa Ha HanpshxkeHue oT 3 o 750 kB. [lnnHa nyTn yTeYKn BHELLIHEN N30MALIUA
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OCT 10434-82 CoeanHeHUsi KOHTakTHble anekTpudeckume. Knaccudwmkaums.
Obume TexHn4eckme TpedboBaHns

[OCT 10693-81 BBoabl KOHOEHCATOPHbLIE FEPMETUYHBLIE HA HOMWHAmMbHLIE
HanpsxeHna 110 kB n Bbile. O6ume TexHn4eckmne yernoBus

[OCT 13109-97 OSnekTpunydeckaa aHeprus. COBMECTUMOCTb TEXHUYECKUX
CpeACTB 3MeKTpoMarHuTHasa. Hopwmbl KayecTBa 3MNEKTPUYECKOW 3SHEepruv B
cucTemMax anekTpocHabxeHnsa obLlero Ha3HayeHus

FOCT 14192-96 MapkupoBKa rpy3oB

FOCT 14209-97* (MOK 354-91) PykoBOACTBO MO Harpy3ke CUMOBbIX MACHsHbIX
TpaHcdopMaTopOoB

* Ha Tepputopun Poccunckon Pepepaumm OOKYMeHT oOTMeHeH ([lpukas
PocTtexperynnpoBanus ot 28.03.2008 N 73-ct). encteyer [OCT 14209-85, 3gechb
1 aarnee no TekcTy. - MNpumevaHue narotosutensa 6asbl JaHHbIX.

[OCT 14254-96 (M3K 529-89) Crtenenun 3aumTbl, obecneymBaemblie
o6onoykamu (Koa IP)

[OCT 15150-69 MaumHbl, npubopbl W ApyrMe TexHUYeckne usgenvs.
McnonHeHust Ans  pasnuyHbiX KAMMaTUYecKkux panioHoB. Karteropum, ycrnoBus
aKkcnnyaTauun, XpaHeHUs W TPaHCNOPTUPOBAHWA B 4acTW  BO3OEWCTBUSA
KnMMaTn4eckmnx dakToOpoB BHELLHEN cpeabl

[OCT 15543.1-89 N3penusa anekTpoTexHndeckme. Obume TpedboBaHna B YacTu
CTOMKOCTU K KNMMaTUYECKUM BHELLHUM BO3OENCTBYHOLLIMM ddakTopam

FOCT 16110-82 TpaHcdopmaTopbl CUNOBbIE. TEPMUHbBI U ONpeaeneHns

[OCT 17516.1-90 N3penusa anekTpoTexHndeckme. Obume TpedoBaHNA B YacTu
CTOMKOCTU K MEXaHUYECKUM BHELLHUM BO3ENCTBYIOLLMM ddakTopam

FOCT 18620-86 N3penuna anekTpoTrexHmnyeckue. MapkmpoBka

[OCT 20243-74 TpaHcdopmaTopbl cunoBble.  MeToabl  UCObITAHUA — HAa
CTOMKOCTb NPW KOPOTKOM 3aMblKaHU

[OCT 21023-75 TpaHcdopmatopbl cunoBble.  MeTtoabl  namepeHun
XapaKTEePUCTUK  YaCTUYHbIX  Pas3psaoB — NPU  UCOLITAHUAX  HaNPsSKEHUEM
NPOMBbILLNIEHHOW YaCcTOThbl

[OCT 21128-83 CuWCTEMbI __ 3MEKTPOCHAOXEHUSA,  CETU,  UCTOYHUKMW,
npeobpa3oBaTenn 1N NPUEMHUKN  3NEKTPUYECKON  3HEPrnn. HomuHanbHble
HanpskeHna o 1000 B

[OCT 21130-75 W3penus 3anekTpoTeEXHUYEcKune. 3axumbl 3asemMnawoume um
3Haku 3a3emneHnsa. KOHCTPYKLIMS 1 pa3Mepsbl

[OCT 22756-77 TpaHcdopMaTopbl (CUMOBbLIE N HaNPSKEHUS) U PeakTopbl.
MeToabl UCMbITaHWUN 3NEKTPUYECKON NPOYHOCTU U3OMALLIUN

[OCT 23216-78 N3nennsa 3MNEKTPOTEXHUYECKME. XpaHeHue,
TPaHCMOPTUPOBaHME, BpPEMEHHas MPOTUBOKOPPO3MOHHAA  3allMTa, YnakoBKa.
ObLwwme TpeboBaHNA U METOAbl UCMbITAHUN

[OCT 23865-79 BBoabl KOHOEHCATOPHbIE TEPMETUYHbIE HA HOMUWHAlbHbIE
HanpsxeHmsa oT 110 kKB v Bblilie. Tunbl 1 pasmepsbl
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OCT 24126-80 YCTponcTBa pPErynvMpoBaHWUs  HaMpsSPKEHWUS  CUMOBbIX
TpaHcdopmMaTopoB Noa Harpy3kon. O6LLMe TEXHUYECKNE YCITOBUS

[OCT 30830-2002 (M3K 60076-1-93) TpaHcdopmaTtopbl cunoBble. YacTtb 1.
O6LLMe NonoxeHus

MpumedaHne - pu NOMb3OBaHUM HACTOSALWMM CTaHOApTOM LenecoobpasHo
NPOBEPUTbL [OEWNCTBME CCbISIOMHbIX CTaHOApTOB B  MHAOPMALMOHHOM CUCTEME
obLlero nonb3oBaHus - Ha odwmumansHoM cante PepepanbHOro areHTcTBa Mo
TEXHUYECKOMY PEryrMpoOBaHNIO N METPOsiorMn B ceTn VIHTepHeT unn no exerogHo
n3gaBsaeMoMy MHGopmauMoHHOMY ykasateno “"HauuoHanbHble cTaHgapTthbl”,
KOTOpbIA OnybrMkoBaH MO COCTOSHUIO Ha 1 sHBaps TeKywero roga, U no
COOTBETCTBYIOLLMM €XEeMeCAYHO u3gaBaeMbiM MHAGOPMALMOHHBLIM yKasaTensm,
onybnMkoBaHHbIM B Tekywem rogy. EcCnu  cCbIfoYHbIA  CTaHOapT 3aMeHeH
(M3mMeHeH), TO NpM  MOMb30BaHUM  HacToAWMM  CTaHO4apTOM  cneayet
PYKOBOACTBOBATLCS 3aMEHSIOLLMM (M3MEHEHHbIM) CTaHAAPTOM. ECnv CCbINOYHbIN
CTaHOapT OTMeHeH 6e3 3aMeHbl, TO MOMOXEHME, B KOTOPOM [aHa CChbifika Ha Hero,
NPUMEHSIETCS B YaCTuW, He 3aTparnBatoLLEN 3TY CCbISIKY.

3 TepMuHbI N onpeaeneHus

3.1 B HacToswem cTaHgapTe npumMmeHeHbl TepMuHbl no FTOCT 30830.

3.2 B HacTodwem cTaHgapTe NPUHAT TepMUH "HOPMAaTMBHBLIM OOKYMEHT" -
AOKYMEHT, YCTaHaBMMBaKOWMIN Npasura, obume MpUHLMNbI UM XapakTEPUCTUKN,
Kacarowpecs TpaHcopmaTopoB, WM BKYawwmi B cebs MOHATUS: cTangapT,
TEXHUYECKME YCMOBUS, TEXHUYECKOE 3afaHue, TexHudeckas cneuudmkaums u
Apyrve LOKYMEHTbl Ha MOCTaBKYy NPOAYKLU UK.

4 Knaccudmkaums

4.1 Curnosble TpaHchopMaTopbl KfiacCUMUMPYIOT NO CReAyLWMM NpU3HaKkaMm:

- No ycnoBusiM paboTbl - Ha TpaHCGOPMaTOopbI, NpegHa3Ha4YeHHble Ans paboTbl
B HOPMasibHbIX M OCOObIX YCINOBUSX;

- no Bugam - cormacHo [OCT 16110, xapakTepusylolmM Ha3HayYeHne wu
OCHOBHOe KOHCTPYKTUBHOE NCMNoSIHEHVe (oaHOMasHble, TpexdasHble,
ABYXOOMOTOYHbIE, TPexoOMOTOYHble, perynupyemble nog Harpyskon (PIMH),
nepeknodaemble 6e3 Bo3byxaenus (MEB), no Buay oxnaxaeHua u 1.4.);

- MO MOLLHOCTW.

Mpumevanne - [lo Buagy um3onMpylOWeEn KW oxnaxgawlwen cpedbl
TpaHcdopMaTopbl KNacCUMUUMPYOT Ha MacrsHble (Macno MWHeparbHoe Wnm
CUHTETUYECKOE, BKIHOYasA XXUOKUA HErOpHOYNA ONINEKTPUK) N CyXHe, B TOM YuCre
TpaHcopmMaTopbl C TBEPAOW N30NSLNEN.

4.2 YcnoBus paboTbl
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4.2.1 HopmanbHble ycnoBusi paboTnbl

HopmarnbHble ycrnoBusa paboTbl OOSPKHbI  COOTBETCTBOBATb  CrieaytoLwmm
TpeboBaHusIM:

- BblCOTa@ YCTaHOBKM Hag YpOBHEM Mopsi - He Oonee 1000 m; ans
TpaHcdopmMaTopoB knacca HanpsihkeHnst 1150 kB - He 6onee 500 m;

- TemrnepaTypa OKpyXalLlero BO3dyxa W Oxnaxgawolwen cpedbl -
knmmatmnyeckoe ncnonHeHne Y no FOCT 15150 nFTOCT 15543.1; cpegHecyTo4yHas
Temnepartypa Bo3gyxa - He Bbiwe 30 °C; cpegHerogoBasi Temnepartypa Bo3gyxa -
He Bblwe 20 °C; ons TpaHcdopmaTopoB C BOASAHLIM OXMaXaeHueM TemnepaTypa
oxriaxgaroLen Boabl y Bxoaa B oxraguTesb - He Bbiwe 25 °C;

- OTKIIOHEHME MNUTAKOLWEro HarnpsikeHWst OT HOMMHAaNbHOro, a Takxe hopma
KPUBOW HanpshkeHUs, HeCUMMETpust ¢a3, OTKIIOHEHME 4YaCTOTbl OT HOMMHAaNbHOW
AO0IKHbI cooTBETCTBOBaTL TpebosaHuam [OCT 13109;

- CTeneHb 3arpsAsHeHus okpyxatowen cpegbl - Nno [OCT 15150 (Bce Tuvnbl

aTMocdepbl);
- BHELLHME MeXaHW4YecKne BO3OEeNCTBUSA, B TOM 4ucre AN CEeMCMOOMNaCHbIX
parioHoB - no[OCT 17516.1; ecrnm MakcumarnbHas amnnmtyga YCKOpeHWs

BO3eNcTBUS, NPUITOXKEHHOIO K U3JENM0 B MeCTax ero KpernreHusa, He rnpesbllluaeT

25 wM/c? (ypoBeHb BMOpaLMOHHbIX Bo3dencTBuid no[OCT 17516.1 -
He3HauuTenbHbIn 1), TO K TpaHcdopMaTopam He LOmkHbl ObiTb NpeabABreHbl
cneunanbHble KOHCTPYKTUBHbIE TpeboBaHus;

- KaTeropum pasmMeLleHNsi MacrsHblX TpaHC(OPMaToOpPOB N CYXMUX rEePMETUYHbIX
TpaHcdopmMaTopos - oT 1 00 4, Cyxux HerepMeTUYHbIX TpaHcdopmaTopos - 3, 4 rno
FOCT 15150.

4.2.2 Ocobble ycnoBusi paboTbl

Mo TpeboBaHMio 3aKka3ymka TpaHcqopMaTopbl MOryT ObITb NpeAHa3HavYeHbl 4
0ocoBbbIX ycrnoBun paboTbl, KOTOpble HeobBXoOMMO Y4YecTb MpW MNPOEKTUPOBaHUU
TpaHcdopmaTopa, Hanpumep BbiICOTa YCTAHOBKWM Hag  YPOBHEM  MOpS,
npeBbllaoWas 3HavyeHne, ykasaHHoe B 4.2.1; 6Gonee BbiCOKas WM HU3Kas
TemnepaTtypa OKpyxawleh cpedbl, B TOM u4ucne And TpaHcdopmaTopos
ncnonHeHun Xi n YXi1 no FOCT 15150; cooTBETCTBYOWAA TPONUYECKOMY KNUMaTy
BMNaXHOCTb; CEMCMUYEeCcKass akTUBHOCTb; CUMbHblE 3arps3HeHusi; HecTaHO4apTHble
HOPMbI HanpsXXeHWs M TOoKa Harpy3knm M CMellaHHas Harpyska; ocobble ycroBus
TPaAHCNOPTUPOBAHUSA, XPaHEHWUSI U YCTaHOBKW (OrpaHnyeHne Macchl Un rabapuTHbIX
pasmepoB) u gpyrue cornacHo FTOCT 30830 (npunoxeHue A).

4.3 Buobl cuctem oxnaxaeHusi TpaHcopMaTopoB U UX YCIIOBHblE 0603Ha4YeHUs
AOIPKHbI COOTBETCTBOBATbL NPUBEAEHHbIM B Tabnmue 1.
Tabnuua 1
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Bun cuUcTeMbI oXnaxaeHus
TpaHcopmaTopoB

YcnoBHoe

obo3HayeHne Buaa

CUCTEMbI OXInaXXgeHud, NpuHAToe B

Poccuinckon 3apybexHbIX
depnepaunn cTpaHax (MOK)
Cyxue TpaHcopmaTopbl:
EcTecTBeHHOE BO3yLLHOE npu || C AN
OTKPbITOM UCMOMHEHUN
EcTecTBeHHOE BO3yLLHOE npn || C3 ANAN
3alLMLLEHHOM UCMOSTHEHNN
EcTecTBeHHOE BO3yLLHOE npn || CI ANAN
repMeTM4HOM UCMNOSTHEHUN
BoaaywHoe C npuHygutensHon || CL ANAF
LMpPKyNsiLunen Bosgyxa
MacnsiHble TpaHcdopMaTopbl C
MUHepanbHbIM MacIioMm:
EcTecTBeHHas uupkynauua Bosgyxa u || M ONAN
mMacna
MpuHyguTensHasa unpkynaums sosgyxa u || [ ONAF
ecTeCcTBEeHHasi LMpKynaums macna
EcTtecTBeHHass uupkynsauus Bosgyxa u || MU, OFAN
NpvHyaUTEeNnbHas LMPKYnsumMa macna ¢
HeHanpaBieHHbIM NOTOKOM Macna
EcTecTBeHHas uwumpkynauua sosgyxa u || HMLU ODAN

npuHyanTenbHaa UUpKyndauna Macia C
HanpaBlieHHbIM NOTOKOM Maciia




MpuHyguTensHasa uupkynaums sosgyxa u || AU OFAF
Macrna C HeHanpaBfeHHbIM MOTOKOM
mMacna

MpuHyguTensHasa uupkynaums sosgyxa v || HOL, ODAF
Macna Cc HanpasfeHHbIM NOTOKOM Macna

MpuHyguTenbHaa uupkynsaumna sogbl u || L OFWF
Macrna C HeHanpaBfeHHbIM MOTOKOM

mMacna

MpuHygutensHaa uupkynsauma soabl u || HLU ODWF

Macsia C HarnpaBJieHHbIM MOTOKOM Macria

MpumeyaHne -  OOGO3HAYEHUA  CUCTEM  OXNAKOEHMS  MAacChsHbIX
TpaHCHOPMaTOpPOB, 3aliuTbiX CUHTETUYECKUM MacsfioM, BKIYas XUOKWUNA
Heroptoumn aOmanekTpuk (Hanpumep, LNAF n LFAF), ykasbiBawoT B HI Ha
AaHHble TpaHcopmaTopbl.

4.4 Knacc HanpskeHua TpaHcdopmaTopa YCTaHaBfMBaKT MO Knaccy
HanpshkeHnsa ero o6moTku BH.

4.5 OCHOBHbIMM Napamm 06GMOTOK TPEXOBMOTOUHbIX TPaHCGOPMaTOPOB crneayeT
npyHumaTb 06moTkn BH n CH, ecrim B HL Ha KOHKpeTHble TpaHcdopMaTopbl He
yKasaHo MHoe.

4.6 YcnoBHoe ob6o3HauyeHne TpaHCcdopMaToOpOB MPUBEOEHO B MNPUIOXKEHUN A,
ecrm B HL Ha TpaHcopmaTop He ykazaHo MHoe.

5 OCHOBHbIe NapamMeTpbl



5.1 B H[] Ha KOHKpeTHbIe TpaHcdopMaTopbl A0SMKHbI ObITh YKa3aHbl crneayowme
OCHOBHbIE NapameTpbl:

- HOMMWHarnbHasg MOLWHOCTb TpaHcdopmMaTopa (yKasbiBalOT TakXe MOLLUHOCTU
OCHOBHbIX OBMOTOK TPEXOOMOTOYHbLIX TpaHCKOPMAaTOpPOB, BKIOYas MOLLHOCTb
obmoTkn HH TpexobMOTOYHbIX aBTOTPaHCOPMAaTOPOB); €CrivM NpPeayCMOTPEHbI
pasHble 3HaYEeHUS MOLUHOCTW, Hanpumep, NPy pasHbiX Buaax OXnaxdeHwus, TOo 3a
HOMWHArbHY MOLLHOCTb MPUHUMAIOT HanborbLuee U3 HUX;

- HOMVHasbHbIE HaMPSKeHUS OCHOBHbLIX 0OMOTOK Ha BCEX OTBETBIEHUSX;

- YCrOBHOE 0603Ha4YeHMe CXeMbI U rpyMnbl COeaUHEHUI OOMOTOK;

- Bug nepeknodenuns oreetsneHmn (PINH, MBB), agnana3oH n 4ncno cTyneHen
perynmpoBaHnst HanpsPKEHWS;

- HaMBOMbLUMIA AOMYCTUMbI TOK 06Len 06MOTKM aBTOTpaHcopMaTopa;

- MOTEpPU XONOCTOro Xo4a U KOPOTKOro 3aMblKaHWsl HA OCHOBHOM OTBETBEHUM;

- HanpsbkeHWEe KOPOTKOrO 3aMblKaHus, NpUBEAEHHOE K HOMUHANbHOM MOLLHOCTM
(ana TpaHcdopmaTopos PINH ykasbiBalOT HOPMUPOBAHHbIE 3HAYEHUS HA OCHOBHOM
N KparHUX OTBETBIEHMSAX, ONS OCTalbHbIX TPaHCGOPMAaTOpPOB - Ha OCHOBHOM
OTBETBIIEHUN);

- TOK XOfIOCTOro Xo4a Ha OCHOBHOM OTBETBIIEHUY;

- YCTaHOBSIEHHAA MOLLHOCTb ABUraTesie CUCTEMbl OXNaXKOEeHUs;

- NoMHaga macca;

- TpaHcnopTHasa mMacca (gonyckaeTca He yKasblBaTb, €CIM OHa OTNIMYaeTcs oT
nornHon maccol He 6onee Yem Ha 10%);

- Macca macna;

- rabapuTHble pasmepsbl.

MpumeyaHns

1 HanpshkeHne KOpOTKOro 3amblkaHusi Ans nap OOMOTOK TPexoOMOTOYHbIX
TpaHcdopMaTOpPOB MPMBOAAT K HanbomnbLIeW M3 HOMMHANbHBIX MOLLHOCTEN Tpex
0OMOTOK, aBTOTPaHCHOPMATOPOB - K HOMMHANbHOW MPOXOAHOM MOLLHOCTU MNapsbl
cTopoH BH - CH.

2 Ecnu TpaHcnopTupoBaHue TpaHcdopMaTopa Npou3BoAAT C YaCTUYHBIM UMK
MOSHbIM CIIMBOM Macna, TO YKa3bIBaloT:

- MOSHYI0 Maccy macna;

- Maccy macra B 6ake TpaHcdopmaTtopa;

- Maccy Macna Ansi JOnMBa M TEXHOMNOMMYECKMX HyX (MPOMbIBKa pagmaTopoB U
np.) - 10% nonHon maccel Macna.

3 Ecnu 3aka3uumk BblABUraeT OONOMHUTENbHbIE (CneumanbHbie) TpeboBaHmsa no
neperpyskam M WUCXOOA M3 HUX M3rOTOBMAT TpaHcopmaTtop, TO B MepeyveHb
OCHOBHbIX MapaMeTpOB BKIIHOYAKT MapameTpbl, XapakTepusyloLlme Harpy3o4Hyro
CMOCOBHOCTb.

5.2 B HI Ha KOHKpeTHble TpaHcdopmMaTopbl OOrMycKaeTcs ycTaHaBnMBaTb
AOMNOMHUTENbHbIE NapamMeTpbl KPOMe YKa3aHHbIX B 5.1.

5.3 lMNpegnoytutenebHble HOMUHArMbHbLIE MOLUHOCTU TPaHCGOPMAaTOPOB AOSPKHbI
cooTtBeTcTBoBaTb [OCT 9680, HOMMHanbHble HanpsbkeHns - [OCT 721 n[OCT
21128.

5.4 HomuHanbHas 4actota nutawowen cetm gomkHa 6bitb 50 Iy no [OCT
13109.
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5.5 PacueTtHylo TemnepaTypy, K KOTOpOW criegyeT npuBOoAUTbL NoTepu U
HanpsKeHNe KOPOTKOro 3aMblKaHWst, NPUHUMAKOT PaBHOMN:
115 °C - ansa TpaHcdopMaTopoB C M3OMsALMEN KrlaccoB HarpeBocTomkocTn F, H
no [OCT 8865 u C;
80 °C - ansa TpaHcdopmaTopoB ¢ cuctemon oxnaxaeHmsa HL, HOLL;
75 °C - ons ocTanbHbIX TPaHCOPMaTOPOB.

5.6 lNpenenbHble OTKINOHEHUS1 N3MEPSIEMbIX NapamMeTpoB TpaHCKopMaToOpoB OT
HOPMMPOBAHHbIX HE AOSMKHbI MPEBbILATL 3HAa4YEHMI, yKa3aHHbIX B Tabnuue 2.
Tabnumuya 2
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HanmeHoBaHne [MpenensHoe [MpumevaHune
napameTpa OTKJIOHEHWE,
%
1 Koadpdpuument || +1,0 [ns TpaHcopmaTopoB C
TpaHcgopmMaLnm KoadpduumeHToM TpaHcdopmMauum
dhasHbIX HaNPsHKEHUA TPU U MeHee,
a Takxe Ha HEOCHOBHOM
OTBETBIEHUU
0,5 [ns BCEX OoCTarnbHbIX
TpaHcopMaTopoB Ha OCHOBHOM
OTBETBEHUU
2 HanpsykeHuve || £7,5 [na ABYX0OMOTOYHOro
KOPOTKOrO 3aMblKaHWs TpaHccopmaTopa wnvM Ansa napbl
MOTOK TPexobMOTOYHOT
(Th)  ockosworo TpaveopuaTopa, yeasamon & HI
OTBETBIEHUS P P pa, y
Kak ocHoBHas napa, npu Ly, 2 10%
+10 [1na ocTaneHbIX TpaHcdopMaTopoB
3 [lotepn kopotkoro || 10 Ona Bcex ABYXOOMOTOYHbIX W
3aMblKaHuA Ha TPexXobMOTOUHbIX
OCHOBHOM TpaHcdopMaTopPOoB 1 A4S OCHOBHOM
OTBETBIEHUN napbl OOBMOTOK TPEXOOMOTOUYHbLIX
aBTOTpaHcopMaTopoB
20 [na HeoCHOBHbIX nap OBMOTOK
TPexXobMOTOUHbIX
aBTOTpaHcopMaTopoB
4 Tlotepn xonocToro || 15 [lna Bcex TpaHcdopmaTopos
xoga
5 CymmapHble notepu 10 [lna Bcex TpaHcdopmaTopos
6 Tok xonocToro xoga 30 [na Bcex TpaHcdopmaTopos




7 MNonHasa macca 10 ns TpaHcopmaTopoB
MOLLHOCTbIO He 6onee 1,6 MB-A

MpumevaHns

1 Mpn  onpegeneHMM  CyMMapHbIX  NOTEPb  TPEXOOMOTOYHOrO
aBToTpaHcopmaTopa MOTEPUM XOSIOCTOr0 Xoda CYMMUPYHOT C  MOoTepsMu
KOPOTKOro 3aMblKaHsi OCHOBHOWM napbl OOMOTOK.

2 OTCyTCTBME HWXHErO NpeaesibHOro OTKIOHEHUS A5l TOKA XOfI0CTOro xo4a
N NOTEpPb O3HAYaeT, YTO ero 3Ha4YeHne He orpaHNYEeHo.

3 lMo cornacoBaHuio Mexay W3roTOBUTENEM M 3aKa3yMKoM npegernbHoe
OTKIOHEHWE HanpPsPKeHUs1 KOPOTKOrO 3amblkaHua anst TpaHcdopmartopos PIrH
Ha KpawHMX OTBETBMEHUSIX, a TaKke AN HEOCHOBHbIX nap 0OMOTOK
TPeXobMOTOYHbIX TPAHCAOPMATOPOB HE AOIMKHO NpeBbiwaTh +15%.

4 Mo cornacoBaHWio MeXay W3roToBUTENEM W 3aKas3ymMkoM npenernbHoe
OTKIOHEeHne KoadhdmumneHTa TpaHcdopMauMnm Ha OCHOBHOM OTBETBSIEHUM 1S
TpaHcopMaTopoB MOLLUHOCTLIO He MeHee 100 MB-A He AOMMKHO NpeBbIWATb
11,0%.

5 MpenenbHble OTKJIOHEHUS KoadpdpmumeHTa TpaHcdopmMauum,
npvBeaeHHble B NyHKTe 1 Tabnmubl 2, pacnpocTpaHATCA Ha TpaHCcdopMaTopbl
mMoLuHocTbio A0 1000 MB-A BKMIOMUTENBHO.

6 lNpenenbHble OTKIOHEHWs!, MPUBEAEHHbLIE B MyHKTE 2 Tabmumubl 2, He
pPacnpoOCTPaHATCA Ha HanpsbkeHWe KOPOTKOro 3aMblKaHus Mexgy YacTamu
pacLuenneHHon obmoTtkun HH.

7 TlpegenbHoe OTKMOHEHME Ha MOTEPU KOPOTKOro 3aMblkaHus Anis
TpaHcdopMaTopoB MOLHOCTLIO MeHee 1 MB-A gonyctmo npuHumMatb 15%, 4To
AOIDKHO BbITb oroBopeHo B HI Ha gaHHble TpaHcdopmaTopbl.

8 lNpenenbHoe OTKNOHeHWe =7,5% Ha HanpsKeHue KOPOTKOro 3amblKaHus
BBOAUTCS Ha TpaHcdopmaTopbl, pa3paboTaHHble Nocne BBEAEHWS B LENCTBUE
HacTosLLEro cTaHgapTa.

5.7 Cxembl wn rpynnbl coeavHeHUs OOMOTOK TpaHCGOpPMaToOpPOB AOSMKHbI
COOTBETCTBOBATb NPMBELEHHBIM B MPUIoXeHun b.

MpymeyaHne - Cxembl W rpynnbl CcoeAuHeHMs OBMOTOK OAHOMa3HbIX
TpaHccopmaTopoB And paboTbl B TpexdasHou rpynne ykasbiBatloT B HI Ha aTu
TpaHcopmaTopsl.

5.8 B TpaHcdopmatopax C paclienneHHon Ha aBe 4actu obmotkonm HH
HOMMHanbHasi MOLLHOCTb KaXKOOW M3 ee YyacTen forrkHa ObiTb, Kak NpaBuo, paBHa
50% HOMMHaNbLHOW MOLLHOCTK TpaHcdopmaTopa.

6 TexHunyeckue TpedboBaHUA

6.1 TpeboBaHuA no HarpeBy



6.1.1 TlpeBblweHna TemnepaTypbl OTAESbHbIX 3JIEMEHTOB  MAacCSIAHOro
TpaHccopMaTopa Hag, TemnepaTypor oxnaxgarllen cpebl (Bo3gyxa vnn BoAbl)
NpWn MUCNbITaHUSAX HA HarpeB Ha OCHOBHOM OTBETBIEHUN A0MkHbI ObiTb He Gornee
3Ha4YeHWN, yKkasaHHbIX B Tabnuue 3.

Onsa TPEXOOMOTOUHbIX PEXMMOB TPEXOOMOTOUHbIX MacnsAHbIX
TpaHCopMaToOpPOB pacyeTHble NPEBbLILEHNS TeMNepaTypbl OTAENbHbIX 3IEMEHTOB
He [OO/PKHbl NpPEBbIWAaTb 3HAYEeHWN, yKasdaHHbIX B Tabrmuue 3. B aToM cnyyae
npeBbllleHNe  TemnepaTypbl  BEPXHUX CHOEeB  Macna  TpexobMOTOYHOro
TpaHccopMaTopa [OO/MKHO ObiTb pacCcyuTaHO [Afs  COYeTaHuUs Harpy3ok C
HaMbOoNbLWMMM CYMMapHbIMW NOTEPSIMUA, a MpPeBbILEHMS TemnepaTypbl OOMOTOK,
NMOBEPXHOCTU MAarHUTHON CUCTEMbI U 3SIEMEHTOB METASIOKOHCTPYKUUA - AOns
COYETaHUA HarpysoK, ABMSIOLLMXCS Hanbornee XeCcTKUMU LNs paccMaTpyvBaeMoro
anemMeHTa TpaHcdopmaTopa.

Tabnumua 3
OnemeHT TpaHcdopmartopa NpeBblweHne
TemnepaTypbl,
°C

O6MOTKM (CpegHue npeBbILLEHNST TemnepaTypbl, Knacc
HarpeBOCTONKOCTU usonsauum A):

- NPU €CTEeCTBEHHON WK MPUHYAUTENBHOM LMpKynaumm ¢ || 65
HeHanpaefeHHbIM MOTOKOM Macra Yyepe3 0OMOTKy

- NpVY MNPUHYAUTENbHOM UMPKYNSUUMM C  HanpaBneHHbIM || 70
NMOTOKOM Macra Yyepe3 06MOTKyY

Macno B BepxHuX crnosix (UCronHeHe repmeTudHoe unm ¢ || 60
pacLumputenem)

[MoBEPXHOCTNM  MarHUTHOW  CUCTEMbl U 3fIEeMEHTOB || 75
MeTanmnoKOHCTPYKLIUA

6.1.2 B oTAenbHbIX TO4YKax MarHUTHOM CUCTEMblI WU  SFIEMEHTOB
METarnmoKOHCTPYKLUNA AOMYyCKaeTCa MpeBblleHe TemnepaTypbl NOBEPXHOCTU, He
conpukacarLlencs ¢ TBepaou usonduuen, Hag TemrnepaTypou oxriaxaaroLlen
cpeabl o 85 °C.



6.1.3 [1nsa macnsHbIX TpaHcopmaTopoB Npy 6OATOBOM COEANHEHNM KOHTAKTOB
CbEMHbIX BBOLOB [MpeBbILIEHME TeMmnepaTypbl KOHTAKTOB Hag TemnepaTypou
OKpy>KatoLLen cpebl AOIMKHO ObITh He Boree:

85 °C - Ans KOHTaKToOB B Macre;

65 °C - 4N9 KOHTaKTOB B BO3JyXe.

6.1.4 [lpeBblleHna  TemnepaTypbl  OTAEMbHbIX  3fIEMEHTOB  CYXOro
TpaHcdopMaTopa Hag TemnepaTypon oxraxaarwen cpefbl Npy UCMbITaHUAX Ha
HarpeB Ha OCHOBHOM OTBETBIIEHUM HE AO0IPKHbI NPEBLILLATL 3HAYEHWUIN, YKa3aHHbIX B
Tabnvmue 4.

Tabnmuya 4
OnemeHT Knacc [MpeBbllLeHNe TemnepaTtypbl,
TpaHcopmaTtopa HarpeBocTonkocTu no||[°C

FOCT 8865
OOMoTKM (cpemnue||A 60
npeBbILLEHNS
TemMneparypbl)

E 75

B 80

F 100

H 125
[MoBepXHOCTN  MarHUTHOMW || - He Oonee 3Ha4YeHus,
CUCTEMbI UM  3NIEMEHTOB A0nyCcTUMOro ans
MEeTarnIoKOHCTPYKLIUIA comnpuKacarLLmMXCcs

N30ALMOHHBIX MaTepuarnoB

Mpymeyanue - [JonyckaeTcs npuMeHeHne OTAerNbHbIX U30NALMOHHBIX AeTanemn
©onee HU3KOro Knacca HarpeBOCTOMKOCTU, YEM KIlacC HarpeBOCTOMKOCTM OBMOTOK
B LlEfiOM, eCiiM UCNbITaHUsAMM JOKas3aHo, YTO TemnepaTtypa Hauboree HarpetbixX
TOYEK W3OMNSALUMOHHBIX AeTanen MOHMKEHHbIX KIaCcCoOB HarpeBOCTOMKOCTU He
npeBbIWAET 3HaYeHN, JoNyCTUMBbIX A58 9Tux knaccos no FTOCT 8865.
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6.1.5 I'IpM YCTaHOBUBLLUNXCA TOKaxX KOPOTKOro 3aMblKaHUA, COOTBETCTBYHOLLUMX

6.4.1, cpegHaa Temnepatypa oOOMOTOK, onpegendemass no [1], He p[gorkHa
npeBbIWaTh 3Ha4YeHWI, yKa3aHHbIX B Tabnuvue 5.
Tabrnvua 5
Bun MaTepuan Knacc MakcumanbHas
TpaHcdopmaTtopa || 06MOTKK HarpeBOCTONKOCTH TemMmnepartypa
n3onaymm obMOTKM || 0OMOTKM npwu
no FOCT 8865 KOPOTKOM
3amMmblkaHum, °C
MacnsaHbin Menob A 250
AntoMrHNIA A 200
Cyxon Megb A 180
E 250
B,F,H 350
AntoMrHNIA A 180
E,B,F,H 200

6.2 Harpy3o4Hasa cnocobHOCTb

6.2.1 HarpysoyHass cnoCcOBGHOCTb, Kak CMOCOBHOCTb TpaHcdopmaTopa HecTu
Harpy3ky C Y4eTOM YCroBUA 3KCnSlyatauun (NpeaecTBYOWEN Harpysku
TpaHcchopMaTopa M TemnepaTtypbl oxfaxgawowen cpegbl), AomkHa ObiTb
onpegeneHa no OTHOLIEHUHO K HOMUHANbHOMY TOKY, Mpudem ans obMOTKM C
OTBETBEHUSIMU - K HOMUHASTbHOMY TOKY OTBETBIIEHUS.
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6.2.2 HomuHanbHble TOKW OTBETBMEHUW, HOMUHANbHOE HarnpsikeHne KOTOPbIX
HWke MUHYC 5%, OOMKHBbI ObITb OrpaHUYeHbl 3Ha4YeHVEM, paBHbIM HOMUHANIbHOMY
TOKY OTBETBMEHUs MUHYC 5%, a npu OTCYTCTBUM TaKOro OTBETBIIEHWUS - TOKY
OTBETBIEHNS C H0MbLUIMM BrivkaniluMm 3Ha4YeHeM Toka (Hanpumep, Npu gnanasoHe
+8x1,5% - HOMWHanNLHOMY TOKY OTBeTBMEeHNss MUHYC 4x1,5%).

HomMuHanbHass MOLUHOCTb OTpUUATErNbHbIX OTBETBMIEHUM OOfkHa OblTb
OorpaHM4yeHa [0 3HaJYeHuKn, onpedendeMbix MO TOKY B COOTBETCTBUM C
TpebOoBaHNSMM HACTOSALLErO NyHKTa.

6.2.3 B TpexobMOTO4YHbLIX aBTOTpaHcopmaTopax Harpy3oudHas CnocOOHOCTb
AorkHa 6bITb onpefeneHa ¢ y4eTom 6.2.1 Mo OTHOLLIEHMIO:

- K HOMMHanbHoMmy Toky BH - ona nocnegoBatenibHOM 06 MOTKY;

- K HOMUHanbHoMy Toky o6moTkn HH - ansa obmotkn HH;

- K HanbonbLUeMy A0MYCTUMOMY TOKY 0bLLe 06MOTKU - AN obLuern 06MOTKN.

MpymeyaHune - Hambonbwmn onyCTUMbINA TOK 0bLer oOMOTKKM, KaK npaBuIio,
npuHumatoT Ha 10% - 30% OGonblue pa3HOCTU HOMUHAamNbHBIX TOKOB CTOpOH CH n
BH, ocobeHHO B aBTOTpaHcdopmaTopax, kK ctopoHe HH koTopbix nogknoveHa
€MKOCTHasi Harpy3ka (KkoHaeHcaTtopHasa 6atapesi, CMHXPOHHbIN KOMNEHcaTop 1 np.),
ecrm B HI] Ha KOHKpeTHble aBToTpaHCcGOopMaTopbl HE YKazaHO MHOe.

6.2.4 TpaHcdopmMaTopbl C CUCTEMOWN oxnaxaeHusa suaa [ npu oTKMIoYeHUN BCex
anekTpoaBuraTenier BEHTUNSATOPOB [OMMKHbI JONycKaTb Harpy3ky He meHee 50%
HOMWHarbHOW MOLLHOCTM TpaHcdopmaTopa.

6.2.5 Beogbl 1 otBOoAbl HenTpanm obmoTkm HH gomkHbl ObiTb BbIOpaHbl Ha
NPOAOITKUTENBHYHO Harpy3Ky TOKOM, paBHbIM MO OTHOLUEHWUIO K HOMUHAIbHOMY TOKY

obmoTkn HH 25% ansa TpaHcdopmaTopoB CO cxeMoun coeanHeHns obmoTok Y/Y . u

75% Ans TpaHcopMaTopoB CO cxemamu coeauHeHust oomotok Y/Z, n DY, .

6.2.6 Beoabl 1 oTtBoAbl HeuTpanu obmoTkm BH TpaHcdopmatopoB kraccos

HanpsbkeHus ot 6 go 35 kB co cxemon coefuHeHus obmoTok Y, /D n Bcex
TpaHcdopMaTopoB krnaccoB HanpsikeHnsa 110 KB n cBbille AOrmkHbI ObITh BbIOpaHbI
Ha NPOOOIPKATENBbHYIO HAarpy3Ky TOKOM, paBHbIM HOMMHANbHOMY TOKY 06MOTkM BH.
Beoabl n otBoabl HenTpanm o6moTkn CH TpexobMoTo4YHbIX TpaHcdopMaTopoB
krnaccoB HanpsbkeHnss 110 kB 1 cBbiwe [OmkHbl  ObiTb  BblIOpaHbl  Ha
NPOAOITKUTENBHYIO Harpy3Ky TOKOM, paBHbIM HOMUHarIbHOMY TOKY 06mMoTku CH.

6.2.7 [lonycTuMble cucTeMaTudeckme Harpyskm 1 neperpysku, B TOM 4ucre ¢
MOBbILEHHbIM  M3HOCOM  M30MAUMM, C YY4ETOM NpeLlUecTBYHOLIEN Harpysku
TpaHcchopMaTopa W TemnepaTypbl OXfaxgawwen cpegbl U KpaTKOBpeMEHHbIe
aBapunHble (4pesBblYaniHble) Meperpy3kM BCEX 3SIEMEHTOB TpaHcdopmaTopa,
BKJIOMAs KOMNNEKTYoWme n3genus, 4omkHbl 6bITb YCTAHOBIIEHbI:

- nolOCT 14209, ecrm wHoe He YykaszaHO B HJI Ha KOHKpeTHble
TpaHcopmMaTopbl, A4S MacnsHbIX TpaHcdopmMaTopoB MolHocTbio Ao 100 MB-A
BKJIIOYMTESBHO;

- B HI KOHKpeTHbIX TpaHcdopMaTopoB AN TpaHCHOPMaToOpPOB MOLLHOCTbLHO
cebiwe 100 MB-A, ona cyxux TpaHCcGopMaToOpoB U TpaHCEOPMaTopoB C XUOKUM
HEroproYMM AN3NEKTPUKOM.

6.3 TpeGoBaHUA K 3NEKTPUYECKON NPOYHOCTU N30NALMN
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6.3.1 TpeboBaHUA K 3MNEKTPUYECKOM MPOYHOCTU M3ONALMM TpaHcopMaTopoB
knaccoB HanpsbkeHnss 1-750 kB - no F[OCT 1516.3. TpeboBaHus K 3MeKTPUHECKON
NPOYHOCTM MU30NALMM TPaHCEOPMATOPOB KraccoB HanpskeHust Hke 1 KB 1 knacca
1150 kB goswkHbl 6bITh YKasdaHbl B HI Ha gaHHble TpaHcdopmaTtopsbl.

6.3.2 [1na macnsaHbiX TpaHcdopmaTopoB, NpeaHasHa4vyeHHbIX Ans paboTbl Ha
BbicOTe, npesblwatowerr 1000 m (Ho He Gonee 3500 M) Hag ypoBHEM MoOpSs,
BHELWHAA wm3onaums porkHa 6biTb paccuutaHa no [OCT 1516.3, ana cyxux
TpaHcdopmaTopos - rno HI Ha AaHHbIe TpaHcopMaTopbl.

6.3.3 [lonyctTuMblie NpoAosX1UTeibHbIe NpeBbIilUeHUA HanpsaXeHUsA

6.3.3.1 TpaHcdopmaTopbl KraccoB HanpsbkeHus go 35 kB BknouuTensHO
MoLLHOCTbHO cBbille 630 kKB-A n Bce TpaHcdopmaToph! KriaccoB HanpsxeHns ot 110
Ao 1150 kB BknounTeNbHO AONYCKAT NPOAOSPKUTESNBHYO paboTy (MpU MOLLHOCTH
He ©onee HOMWMHANbHOW) MPU MPEBbIEHUN HaNPsHXKeHUs1 Ha NloBoM OTBETBIIEHUM
no6or obmoTkm Ha 10% 6onee HOMUHANBLHOrO HaNPSKEHNA AAHHOIO OTBETBIEHUS.

6.3.3.2 [onycTumble MpOOOSPKATENbHbIE MPEBLIWEHNA HaNpPsiKeHus  Ons
TpaHcopMaTopoB KlaccoB HanpskeHnss Ao 35 KB BKMOYMTENbHO MOLUHOCTbLIO A0
630 kB-A BknouuTenbHO ycTaHasnmueatoT B HA.

6.3.3.3 [Ona aeToTpaHcdopmaTtopoB PIH B HeuTparu pgonyckaetcs
NPOAOIKUTENBHOE  MpPEBbIWEHME  HanpsbkeHust (Npy MOLHOCTM  He Bornee
HOMWHarbHOW), NOABOANMOIO K Nto6oMy OTBETBIEHUIO Ntobon 06moTkn, 6onee 10%
HOMWHAmNbHOIO HarnpsKeHUs [aHHOro OTBETBMEHUS MpU YCroBuM obecneveHus
KOHTpons 3a BO3OyxaeHneM aBTOTpaHcdopmaTtopa B npouecce ero paboTbl,
KoTopoe He AosmkHo npeBbiwaTtb 110% HopManbHoro paboyvero Bo30yKaeHus.
MpumeyaHns

1 3a HopmanbHoe paboyee BO3b6yxaeHne NpUHMMatoT Hanbornbluee 13 3Ha4YEeHU
BO30yXOeHNs aBTOTpaHcdopmartopa, WMEKWMX MecTO npu noaBedeHun Ha
XOIIOCTOM X04y K KagoMy M3 OTBETBIIEHUM HOMMHANbHOIO HamnpsbkeHUs 3TOro
OTBETBINEHUS.

2 B cnyyae BblHeceHHoro yctpovcTtBa PIMH (Hanpumep, nocnegoBaTesibHOro
perynMpoBOYHOrO  TpaHcdopMaTopa) aBTOTpaHCoOpMaTtop BMecTe C  3TUM
YCTPOMCTBOM paccMaTpuBaloT Kak enHoe Liernoe.

6.3.3.4 T[lpn npeBbleHN HanpsbkeHust B cooTtBeTcTBuM € 6.3.3.1-6.3.3.3
HanpsbkeHne Ha nobon cTopoHe (0OMOTKE) He AOSMKHO MpPEBbiaTb HanbonbLiee
paboyee HanpshkeHue, ycTaHoBneHHoe [OCT 721.

6.4 TpeGoBaHUA K CTOMKOCTU NMPU KOPOTKMUX 3aMbIKaHUAX U
yAapHbIX TOJTYKaX TOKOM

6.4.1 TpeboBaHUA K CTOMKOCTV NPU KOPOTKUX 3aMblKaHUAX


http://docs.cntd.ru/document/1200011565
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6.4.1.1 TpaHcdopmaTop AOIMKEH BblaepXMBaTb BHELLHWE KOPOTKUE 3aMblKaHUS
B 9KcnnyaTaumm Ha nobom oTBETBNEHUN OOMOTKM MpU MHOObIX COYETaHUSAX CTOPOH
NUTaHUs, COOTBETCTBYIOLLMX pexumam paboTbl TpaHcdopmaTopa, YKas3aHHbIM B
HO, v npu yKkasaHHbIX HWKe 3HAYEHUSAX TOKa KOPOTKOrO0 3aMblKaHus U ero
ANMTENBHOCTMW.

6.4.1.2 Hanbonblumin yCTaHOBMBLUMIACSA TOK KOPOTKOIO 3aMbIKaHUS {y s, KA, B
ABYXOOMOTOUHbIX TpaHcdopmMaTopax " ABYXOOMOTOUHbIX pexmmax
TPEXOOMOTOYHbIX  TpaHcopMaTopoB CrieayeT  paccyuTbiBaTb  Criegylowym
obpasom:

- Ana ogHodasHbIX TpaHCHOPMaTOPOB N aBTOTPAHCHOPMATOPOB, BKITKOYEHHbLIX
Mexay ason nm HeuTpanblo, a Takke Ana TpexdasHbiX TpaHcgopmaTopoB W
aBTOTpaHcopmaTopoB rno gopmyne

.'Er AT UI'[IZIH.DTB (1 )

o '\E{ZT_DTB +z.) ,

roe fxom - HAMOOMbLUMA YCTAHOBMBLUMIACS NIMHEMHbIA TOK KOPOTKOrO 3aMblKaHust
OTBETBIEHMS, KA,

U gomors - HOMUMHAINbHOE NMMHENHOE HanpsKeHWe OTBETBIEHMS, KB;

Zegrs - (PA3HOE COMPOTUBIIEHWE KOPOTKOTO 3aMblKaHWsl, OTHECEHHoe K
paccmaTtpvBaemMoit 0BMOTKe (CTOPOHE) W OTBETBMIEHMIO, oOnpedensiemMoe Mo

opmyre (2), Om;

Z. - (pasHOe conpoTMBREHNE KOPOTKOro 3aMblkaHUA CEeTWn, onpeaensieMoe no
dopmyne (3), Om.

6.4.1.3 Hanbornbwmin yCTaAHOBMBLUMACA TOK KOPOTKOrO 3aMblkaHua B
TPEXOOMOTOUHbBIX pexvMax OOrpkeH ObiTb onpeaeneH Mo TPEXIy4eBOW CXeme
3aMeLLeHNs, KaXabl Jlyd KOTOPOW COCTOUT U3 COMNPOTUBIIEHUS KOPOTKOro
3aMblKaHWdA, BHOCMMOro TpaHCdopMaTOpOM, M BKIIKOYEHHOMO MOCredoBaTeNlbHO C

HM COMpoOTUBIIEHNA KOPOTKOIO 3aMblKaHUA COOTBeTCTByI-OLIJ,eVI cetn z; .

6.4.1.4 ConpoTuBIiEHNE KOPOTKOrO 3aMblKaHWsa TpaHcdopMaTopa Z¢am, OM,
crieayet paccunTbiBaTb No dopmyre

SR

— KE.OTE— HOM.OTE (2)

T 1008,

roe Upoom - pacyeTHOE 3HayeHue HanpshkeHUs KOPOTKOTO — 3aMblKaHus
OTBETBIMNEHNA, MNPUBEAEHHOE K HOMWHANbHOM MOLUHOCTW TpaHcdopmaTopa Ha
OCHOBHOM oTBeTBneHun, %;

SH,:,H - HOMUHalibHasd MOLLUHOCTb TpchcpopmaTopa Ha OCHOBHOM OTBETBJIEHUN,
MB-A.



6.4.1.5 ConpoTnBneHne KOpOTKOro 3amblkaHus cetu z, , OM, paccymnTbiBaloT Mo
dopmyne

UE
7, = @)

C

roe U,y - HOMUHaNbHOE MMHEHOe HanpshkeHne ceTu, KB;

2y - MOLLHOCTb TpexdiasHoro KopoTKoro 3amblikaHusa cetu, MB-A.
[MpumevaHns

1 [Ons TpaHcdopmaTopoB MOLHOCTLID MeHee 3,15 MB-A conpoTusreHue
KOPOTKOro 3aMblKaHUs CETU, Kak NPaBuIio, HE YYUTbIBAKOT, ECIIN OHO COCTaBNSET He
6onee 5% COMPOTMBIIEHMS KOPOTKOrO 3amblkaHus TpaHcdopmaTopa, T.e. B

dopmyrne (1) z. =0.

2 [Ons TpaHcdopmaTopoB COBCTBEHHbIX HYXO 3MEeKTPOCTaHUUA KflaccoB
HanpsbkeHna 4o 35 KB BKNOYMTENBHO CONPOTUBEHNE KOPOTKOIMO 3aMblKaHUs CETU
He y4MTbIBaloT.

6.4.1.6 MoLIHOCTb TpexdasHOro KOpoTKOro 3amMblKaHUA CETU - B COOTBETCTBUN C
Tabnvuen 6.
Tabnuua 6



HomunHanbHoe MoOLUHOCTb Tpex(pasHOro KOPOTKOro 3amMblkaHusi ceTu (Kpome

HanpshkeHne )

cetn, kB ceTtn HH aBTOTpaHcdopmaTopoB) =, MB-A
Aang ans TpaHcopmMaTopoB Kriaccos
TpaHcdopmatopoB |[Hanpsxennss 110 kB n  Bblwe,
Kriaccos aBTOTpaHCoOpMaTopoB Kfiaccos
Hanps>KeHNs HanpsxkeHnsa 0o 750 kKB BkNOYNTENBLHO
Hwke 110 kB N TpaHcdopmMaTopoB COOCTBEHHbIX

HY>XO 3MeKTPOCTaHL Ui

Ho 10 500 -

Ce. 10 " 352500 -

BKJTHOY.

110 - 15000

150 - 20000

220 - 25000

330 - 35000

500 - 50000

750 - 75000

1150 - 80000

I'Ipmmet-laHme - [llo cornacoBaHuto mMexay wm3rotoeutesieM U 3aka3vdnkom
Aonyckaertcd npuHMMatb MOLLHOCTW KOPOTKOro 3aMblKaHUA CEeTU, OoTiindarowmecA
OT YKa3aHHbIX B Tabnuue 6.

Ona  TpexoGMOTOYHbIX

aBTOTPaHCGOPMATOPOB  MOLLUHOCTb  KOPOTKOFO

3aMblkaHna cetn Ha ctopoHe HH, ecrm B HI He ykaszaHo wHoe, cnepyer

NMPUHAMAaTb:




600 MB-A - npu HoMuWHanbHoOM HanpsxeHmm HH go 20 kB u mowHocTu
aBTOTpaHcopmatopoB 00 63 MB-A BKMOYUTENBHO HE3aBUCUMO OT MX Kracca
HanpsKeHUs;

1000 MB-A - npu HOMMHanbHOM HanpsbkeHun HH 20 kB wn cBblwe
aBTOTpaHcopMaTopoB kracca HanpsixeHnsa 220 kKB He3aBUCUMO OT MX MOLLHOCTW;

2000 MB-A - pgna obmotok HH TpexoOMOTOYHbIX aBTOTpaHcdOpMaTopoB
knaccos HanpsbxkeHna 330, 500 n 750 kB.

[Ona TpexobMoTOo4YHbIX aBTOTpaHCGOPMAaTOpPOB kKracca HanpsbkeHuss 1150 kB
MOLLUHOCTb KOPOTKOrO 3aMblkaHua ceTen YycTaHaBnvBawT B HI Ha atwm
TpaHcopmaTopsl.

6.4.1.7 [ns TPexoOMOTOUHbIX TpaHcopMaTopoB, MCKoyas
aBTOTpaHcopmaTtopbl, B NMoOOM ABYX- UM TPEXOOMOTOYHOM PEXMME KPaTHOCTb
HanbonbLIEro yCTaHOBMBLLEIOCS TOKa KOPOTKOrO 3aMblkaHusl, OnpenensiemMoro B
cooTBeTCTBUM C 6.4.1.2, NO OTHOLLEHWUIO K HOMMHaArbHOMY TOKY OOMOTKM OOSDkHA
ObiTb OrpaHuMdeHa B COOTBETCTBUM C Tabnmuen 7 npu yCnoBuMM paBeHCTBa
MOLLUHOCTEM Bcex OOMOTOK. B cnydyae pasnmyHbiX MOLUHOCTEN OOMOTOK
npegenbHble  KPaTHOCTM  Hambosnbllero YCTaHOBMBLLEIOCA TOKa KOPOTKOroO
3aMblkaHUsA AOSMKHbI ObITb YcTaHOBMEHb! B HL Ha gaHHble TpaHcdopmaTopsbl.
Tabnmuya 7

MpepenbHasa KpaTHOCTb HambornbLUero ycTaHOBMBLLErOCSH
TOKa KOPOTKOro 3aMblKaHNst
Krnacc HanpskeHus||B brvkanien K |[B cpeoHert  nof(B Hapy>XHOW
06MOTKM BH| cTtepxHio pacnonoXxeHnto  Ha|lobmMoTke
TpaHcdopmMaTopa, MarHUTHOM CTEepPXXHE MarHUTHOM|[MO  pacnosioXeHUo
kB CUCTEMBI cucTtembl OOMOTKe  [|Ha cTepxHe
obmoTke MarHUTHOW
cUcTeMbI
35 - 12,0 -
110 10,0 14,0 9,5
150 10,0 14,0 9,5
220 10,0 15,0 8,0




6.4.1.8 Hanbonbwmin ygoapHbli TOK KOPOTKOro 3amblKaHWs ffm, KA, cnenyert
paccunTbiBaTb No opmyre

f},ru = flzec.n:uTBK}m""IIE , (4)
roe {yam - HAMOOMbLUMIA YCTAHOBMBLLUMICS TOK KOPOTKOTO 3aMblKaHUs, KA;

Kyuﬁ - K0adhdMLMEHT, onpeaensemblin no Tabnmue 8.
Tabnvua 8

P A 6onee

151 |[1.64 [1,76 |[1.95 ||2,09 2,19 ||2.28 2,38 2,46 ||2,55
Kopnl2

MpumevaHns

1 Anst npoMexyTouHbIx 3HadeHnn (Lp fL7;) o 1 po 14, He ykasaHHbIX B

Tabnumue, pgonyckaetca — onpefenaTb  KOdpMUMEHT Kyuﬁ nHenHown

VIHTepI'IOJ'IﬂLI,VIeVI. Up -"IUa - peakTnBHada N akTuBHadA COCTaBIIAOLLUME HaNps>XXeHUA
KOPOTKOIro 3amblKaHUA TpchcbopmaTopa, COOTBETCTBEHHO.

2 Mo cornacoBaHMio Mexay M3roToBUTESNIEM U 3aKa34YMKOM MpU OTHOLLEHUM
Upra bonee 14 ponyckaeTcs nNpuHMMaTb yaapHbIn KoaddmumneHt 1,9 u

K},uv@, paBHbIV 2,69.

6.4.1.9 HambonbLuylo NpoaoKATENBHOCTE KOPOTKOTO 3aMbIKaHUA (£x ey ) HA
3axuMax TpaHcopmaTopoB criedyeT MPUHUMATh MpPU KOPOTKOM 3aMblKaHUU Ha
CTOPOHAX C HOMMHanbHbIM HanpsbkeHneMm 35 KB mn Hwke - 4 C, NpM KOPOTKOM
3aMblKaHUM Ha CTOPOHaX C HOMUHanbHbIM HanpsbkeHnem 110 kB u cBbiwe - 3 c.

6.4.1.10 [JJonycTMylo NPOAOIMKATENBHOCTL BHELLHErO KOPOTKOMO 3aMblKaHUA iy,
C, Mpu nMpoTeKaHMn YCTaHOBMBLLUENOCH TOKa KOPOTKOro 3aMblKaHUA MeHee
HanbonbLUero yCTaHOBMBLLErOCH CriefyeT paccyuTbiBaTh Mo qropmyne
2
!
_ K.OTE
fg = xmax B (5)
"‘ITK




roe fymse - AOMNYCTUMAs NPOOOIKUTENBHOCTb KOPOTKOTO 3aMblkaHus npu
NpoTeKaHUN HaMbOrbLUEro YCTAHOBMBLLENOCS TOKa KOPOTKOrO 3aMblKaHWsi Mo
6.4.1.9, c;

I s - HAMOOMbLUMIA YCTAHOBUBLLMINCS TOK KOPOTKOMO 3aMblkaHus, A;

fK YCTaHOBVIBLUVIVICFl TOK KOPOTKOINo 3amMblKaHuA MeHee HanbonbLuero
YyCTaHOBUMBLLIEITOCH, A

Hanbonbwee AonyctMmoe 3HadeHne npoaoIKUTENbHOCTU i, He cneayet

NnPUHAMAaTb Gonee 15 ¢ He3aBMCMMO OT 3HAYEHUS fK .

6.4.2 TpeGoBaHUA K CTOUKOCTU TpaHCOpMaTOpPOB NpU yAapHbIX TOMTYKax
TOKOM

6.4.2.1 CunoBble TpaHcdopMaToOpbl OOMMKHbI BblAEpXMBaTb B JKCNSyaTauum
yAapHble TONMYKN TOKOM.

[ns macnsHbiX TpaHcdopMaTopoB, KpoMe TpaHCdopMaTopoB COOCTBEHHbIX
HYXXO 9JIEKTPOCTaHLMW, OTHOLLUEHME [LEVCTBYIOLLErO 3HAYEHWUs yOapHOro Tosdvka
TOKOM K HOMWHanbHOMY 3HaYeHW0 ToKa (KpaTHOCTb) He AOSPKHO MpeBbllaTbh
3Ha4YeHun, yKasaHHbIX B Tabnmue 9, a ons TpaHcopMaTopoB COBCTBEHHbLIX HYX,
aneKkTpocTaHuun - B Tabnmue 10.

Tabnmua 9
Uuncno yaapHbIX || KpaTHOCTb, He Gornee, B 3aBUCMMOCTM OT MOLLHOCTM
TONMYKOB TOKOM TpaHcdopmaTtopa
B CYTKM
Jo 25 MB-A C.. 25 po 100 MB-A BKItOu.
JJo 3 Bkntoy 4.0 2,0
Ce3 " 10 " |12,0 1,3
" 10 "1000 " 1,3 1,1
Mpumevanune - [na TpaHcdopmaTopoB MoLlHocTbio 6ornee 100 MB -A yucno
yAapHbIX TOMYKOB B CYTKM TOKOM CBbILIE HOMUHASBHOIO 3HAYeHWUs1 TOKa AOSMKHO
ObITb COrMacoBaHO MeXay 3aKka3ymMkoM U U3rOTOBUTENEM.




Tabrmua 10

KpaTHocTb TOKa, He b6onee
MpynuunHa [MoBTOPsAEMOCTb, || Npy pacLLeneHHOM npwu
TONMYKOB He Oonee obmoTke HH HepacLUenneHHoW
Harpyskm obmoTke HH
ans ans ans ans
KayKO,om OOMOTKM ||0OMOTKM ||0OMOTKM
yacTu BH HH BH
0OMOTKM
HH
lMyck [Ba pasa B|5S 3 4 4
OTAEnNbHbIX CYTKM
asuvraTtenemn
Camosanyck [lBapazaBsrog |5 5 5 5
BCEX
asuraTtenemn

[ns cyxux TpaHcopMaTopoB AONYyCTUMbIE YAapHblE TOMYKM TOKOM OSDKHbI
ObITb ycTaHOBMEHbI B HL Ha KOHKPETHbIE TPaHCGopPMaTopbI.

6.4.2.2 [lpn uucne TondkoB TOKa 6Gornee 100 B CyTKM WM npu KX
npogormkmMTensHocTn 6ornee 15 ¢ He3aBMCMMO OT KX YuUcra crefyet NpoBOAUTb
pac4eTHYI NPOBEPKY Harpy304HON CNOCOBHOCTM NO METOAUKE U3rOTOBUTESS.

6.5 TpeboBaHUA K COCTaBHbIM YaCcTAM

6.5.1 YctpouncTtBa 3awmtbl Macna

6.5.1.1 MacnsiHble TpaHcdopMaTopbl (3anOfIHEHHbIE MWHEPasribHbIM MacsioM)
MOLLHOCTbI0 25 KB-A 1 6onee gormkHbl ObITb CHabXeHbl pacLUMpUTENEM UK Opyron
3alLmMTon, NpedoXpaHsoWen Macfio OT  HenocpeaCTBEHHOr0 KOHTakTa C
OKPY>KatoLLMM BO3YXOM.

6.5.1.2 B 3anorHeHHbIX MuHeparbHbIM MacsioM TpaHcdopMaTopax KraccoB
HanpsbkeHna 110 n 150 kB mowwHocThio 25 MB-A n 6onee 1 Bcex TpaHcdopmaTopax
KraccoB HanpsikeHns 220 KB v cBbllwe Macso A0MKHO 6bITb NOMHOCTHIO 3aLLMLLEHO
OT KOHTaKTa C OKpY>XaloLLM BO3AYXOM NOCPECTBOM MNSIEHOYHOM 3aLLUTHI.



6.5.2 TpeboBaHMs K 3aLLMTHBIM MOKPbLITUAM NPUBELEHbI B NPUIoXeHun B.

6.5.3 MarHutHaa cucTtema TpaHcdopmMmaTopa M MacCMBHble MeTarMyeckue
KOHCTPYKTMBHbIE  3NfIlEMEHTbl  AO/MKHbl  MMETb  HaexHoe  MeTarnnuyeckoe
coeaunHeHue ¢ Bakom.

6.5.4 Mo TpeboBaHMIO 3aka3ymka B TpaHcdopmaTopax MowHocTbio 6onee 100
MB-A meTannnyeckoe COoeduHEHWE MAarHUTHOMW CUCTEMbl C DaKOM AOIMKHO ObITb
BbIMOSIHEHO CHapy»xu Gaka, npuyeMm BHyTpu Gaka akTMBHas 4acTb JOSpkHa ObiTb
MONMHOCTLIO M30NMPOBaHa OT AHa U CTEHOK Haka.

6.5.5 [dononHutenbHble TpeboBaHMA K COCTaBHbIM YacTaM MpUBEAEHbI B
npuroxeHun I,

6.6 TpebGoBaHUA K cucTeMaM oxnaXxaeHus

6.6.1 TpaHcdopmaTopbl C NPUHYOUTENBHOW CUCTEMOW OXMaXOEeHUS OOSPKHbI
ObiTb CHabXeHbl YCTpPOMCTBaMM AN aBTOMaTMYECKOro Mycka M OCTaHOBKM
CUCTEMbI OXNaXOeHusl, KOTOopble [OOIPKHbl cpabartbiBaTb B 3aBUCUMOCTU OT
TemnepaTypbl BEPXHMX CMOEB Macsia 1 ToKa Harpy3ku TpaHcdopmaTopa.

6.6.2 BHewHne macronpoBoabl cuctem oxnaxaexus AL v L| (noctaBngembie
n3rotoBuTenemM TpaHcdopmMaTopa) OOMMKHbI ObiTb BbINOSHEHbI U3 HEpXaBeoLEen
cTanu unn matepuarsos, YCTOMYMBBIX K KOPPO3UM.

6.6.3 Wkadwl ynpasnenus cuctemon A, AL, HOL, v LI moryT 6biTb HaBeLLeHbl Ha
6ak TpaHcdopmaTopa, ecnm wWwkad paccymTaH Ha paboTy B ycrnoBusax BubGpauumn,
co3gaBaeMblX TpaHC(OPMaToOpPOM.

6.6.4 TpaHcdopmaTopbl C NPUHYOUTENBHOW CUCTEMOW OXMaKOEeHUA [OOSDKHbI
OblTb CHabXeHbl cuUrHanmmMsaumern O MpeKkpaleHuM UMpKynauunm  macna,
oxfiaxgawowen BOAbl WM OCTAHOBKE BEHTUNATOPOB AyTbs, a Takke 06
aBTOMATUYECKOM BKIIOMEHUM UMM OTKIMHOYMEHUM PE3EPBHONO OXraguTens umm
pe3epBHOro UCTOYHUKA MUTaHUS.

6.6.5 [ononHutenbHble TpeboBaHMA K CUCTEMaM OXNaOdeHusi NMpyvBeaEeHbl B
npunoxeHun .

6.7 TpeboBaHUA K HaAEXHOCTU

Ons cunoBbIX TpaHcopMaTopoB AOMKHbI ObiTb YCTaAHOBMEHbI CreaykoLlme
nokasaTernu HagexHOCTU:

- yCcTaHOBNEHHasa HapaboTka Ha 0Tka3 - He MeHee 25000 u;

- MOSHBIN CPOK CNyxObl - He MeHee 30 ner.

6.8 KomnnekTHOCTb

6.8.1 B koMnnekT TpaHcdopmaTopa AO0SPKHbI BXOAUTL €ro COCTaBHbIE YacTu.



6.8.1.1 CocTaBHble 4acTn, Bxoasume B KOMMIEKT TpaHcdopmMaTopa, AOSPKHbI
ObITb Yka3aHbl B HI Ha TpaHcopMaTopbl KOHKPETHLIX BUAOB.

MpumevaHne - B KkOMONEKT TpaHcdopMatopa BXOAUT Takxe Macro,
3anvMBaemMoe B TpaHcdopmaTop nNpu NepeBo3Ke.

6.8.1.2 MacnsiHble TpaHcdopMaTopbl, TpaHcnopTupyemble 6e3 macrna, npwu
3anonHeHun ©Gaka Cyxum BO3AYXOM WM WHEPTHbIM ra3oM, [OOIPKHbl ObiTb
YKOMMMEKTOBaHbI CIIEAYHOLMMUN N3OENTNSMU:

- KOMMAEKTOM GanmnoHOB CO CxXaTbiM ra3oM B KONMMYECTBE, 4OCTAaTOMHOM s
noagaepxaHusa gaernexHus B 6ake ot 5 go 15 kla Ha Bpems TpaHCNOPTUPOBaHUS U
nocneayrLero XpaHeHus:;

- YCTPOMCTBOM A7 NOANUTKN ra3oM 6aka, aBTOMaTU4ECKU NOALEPKABAOLLMM
B HEM 13bbIToYHOEe gaBreHue ot 5 go 15 klMa.

6.8.1.3 TpaHcdopmaTopbl C cucteMamm oxnaxgeHus sugoB L v HLU, ans
KOTOpbIX  MpegycMatpuBaeTcsl  NPUMEHEHWE  HOPMAanmM30BaHHOW  CUCTEMbI
OXSlaXOeHMss B COOTBETCTBUM C TUMOBbLIM MNPOEKTOM, KOMMMEKTYT Tpybamu
NoACOEANHEHUS CUCTEMbI OXJTaXOEeHUS K TpaHcopmaTtopy.

6.8.2 K TpaHcdopmaTopy npunaratoT CreaytoLLy TEXHUYECKYH AOKYMEHTaLWNIO:

- nacnopT TpaHcdopmMaTopa;

- nacnopTa KOMMMEKTYIOLWMX U34enum;

- PYKOBOACTBO MO  3KCnnyaTaumm  TpaHcdopmatopa,  BKrovaroLlee
AOKYMEHTALMIO NO NSIAHOBOMY PEMOHTY;

- UHCTPYKLMIO MO TPaHCNOPTUPOBAHUIO, pasrpy3ke, XpPaHEHMIO, MOHTaXy 1 BBOOY
B 9KCNyaTauuio TpaHcgopmaTopa;

- YepTexu BaXHEMMX COCTaBHbIX 4acTem B cooTtBeTtcTBMM C¢ HIO Ha
TpaHcdopMaTopbl KOHKPETHbLIX BUAOB.

OCHOBHbIE TEXHUYECKME [aHHblE W XapaKTEePUCTUKW, KOTOpble [OOSPKEH
cogepxaTb NacnopT TpaHcdopmMaTopa, NpUBeAEHbI B NpUroxeHnn E.

6.9 MapknpoBKa u ynakoBKa

6.9.1 MapkupoBKa

6.9.1.1 MapkupoBka 3axu1MOB (BBOAOB) A5 BHELUHEro NpucoeavHeHNs OOMmkHa
ObITb HaHeceHa cnocobom, obecrneymBalOLLMM ee OONMTOBEYHOCTb U CTOMKOCTb K
aTMocdepHbIM Bo3aencTausim, B cootBeTcTBum ¢ TOCT 18620.

[MpymeyaHne - 3axumbl (BBOALI) credyeT MapKkupoBaTb B COOTBETCTBUM C
npunoxeHunem X.
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6.9.1.2 Kaxgbln TpaHcdopMaTop OO0/mkeH ObiTb CHabXeH MpUKpensieHHoM Ha
BUOHOM MecTe TabnmMykon, Ha KOTOPOK yKasblBaloT criegylowme AaHHbIE:

- TOBapPHbIN 3HaK NPeAnpUATUA-U3rOTOBUTENS;

- HaMMeHoBaHWe nsgenus (TpaHcdgopmarop, aBToTpaHcgopmaTop);

- 3aBOACKOM HOMEP;

- YCIIOBHOE 0603Ha4YeHve TUNa;

- o6o3HayeHune HL Ha TpaHcopmaTop;

- AaTy U3roTOBIIEHMS B COOTBETCTBMM C TpebosaHuamm HL;

- YCrIOBHOE 0603Ha4YeHMEe CXEMbI U IPYMnbl COeaUHEHMST 0OMOTOK;

- HOMMHasbHYHO YacToTy B repuax;

- HOMMHasnbHbIN pexum (B TOM Crlydae, €eCcnM pexuM OoTfindaeTcsa  oT
NPOAOITHKUTENBHOIO);

- HOMUHarbHYIO MOLLHOCTb B KMUITOBOMbTamMnepax (ykasblBatoT Takke MOLUHOCTU
OCHOBHbIX 0BMOTOK TPEXOBMOTOYHbIX TpaHCOpMaTopoB N MOLLHOCTL 06MOTKM HH
TPexobMOTOYHbIX aBTOTPaHCOPMaTOpPOB);

- HOMWHarbHbIE HanpsbkeHUs1 TpaHcdopmMaTopa Ha OCHOBHOM OTBETBIIEHWM B
BOSbTaxX UMM KUIOBOSbTAX;

- npeaesnbl perynupoBaHns HanpshkeHnst N0 obmMoTkam (gmanasoHbl U CTyNeHu
perynuposanust PINH n MNBB);

- HOMVHasbHblE TOKM OOMOTOK Ha OCHOBHOM OTBETBIIEHUM B amnepax;

- HanpshkeHne KOpPOTKOro 3aMblKkaHUs Ha OCHOBHOM OTBETBIEHUWM B MpoLeHTax
(89 TpexobMOTOYHbLIX TpaHCOPMAaTOpPOB YKa3biBAKOT HaMpsikeHMe KOPOTKOro
3aMblkaHus Bcex nap o6MoToK);

- YpOBEHb Wu30NAUMM OODMOTKM W ee HeuTpanM And oOMOTOK KraccoB
HanpsbkeHna 110 kB wn cBbiwe (ykasblBalOT UCMbITaTENbHbIE  HaNPSXXeHUs
NPOMBILLUIEHHOW YacTOTbl W MOSHOMO [PO30BOr0 WUMMyNbCa ANS BHYTPEHHEN
n3onauum);

- KJlacC HarpeBOCTONKOCTU U3O0NSALUN - TONBKO A4S CYyXUX TPaHCGOPMaTOpPOB;

- MOMHYI0 Maccy TpaHcopMaTopoB B KUiorpamMMax UM TOHHAaX;

- Maccy macra B KurnorpaMmmMmax unm TOHHax;

- MaccCy aKTMBHOM YacTu B Kusorpammax unmM TOHHax - Ans TpaHCcqopmMaTopoB
MoLuHocTbio 1 MB-A u 6ornee;

- TPaHCMOPTHYHO Maccy, ecim oHa ykaszaHa B HI Ha KOHKpeTHble
TpaHcopmaTopsl;

- Maccy CbemMHOM 4YacTu 6aka B TPaHCMOPTHOM COCTOSIHUM - [N
TpaHCOPMaToOpPOB C HKHUM Pa3bEMOM.

MpumeyaHuns

1 [lns ogHodasHoro TpaHcdopmaTopa, npeaHa3Ha4deHHoro Anst coeguHeHns B
TpexdiasHyto rpynny, HOMMHarbHbIE HANPSPKEHMA 0OMOTOK, COEANHSIEMbIX B 3BE34Y,
o603Ha4aloT B BMAe Apodun, ymcnutenem KOTOpon ABNSAETCS NIMHENHOE HanpsikeHne

TpexchasHol rpynnbl, @ 3HaMeHaTenem .3 .

2 [na TpaHcdopmaTopoB MowHocTbio 1 MB-A 1 6onee ykasbiBalOT 3Ha4YeHUe
HaNpshKEHNA  KOPOTKOrO  3aMblKaHUSA, W3MEPEHHOe Mpu  NpUemMocOaTO4HbIX
ucnblTaHnsx. [Ona TpaHcdopmaTopoB MoOLHOCTHO MeHee 1 MB-A pgonyckaetcs
yKasblBaTb 3HAYEHWE HanpsbkeHUsi KOPOTKOrO 3aMblKaHWs, W3MEpPeHHoe npu
TUMOBbLIX UCMNbITAHUSAX.

6.9.1.3 Kpome 0603HauyeHus1 Ha Tabnmuke 3aBoACKOM HOMep TpaHcdopmaTopa
AOIPKEH ObITb YeTKO 0603Ha4YeH Ha 6ake psagoM C TabrMyKon.



6.9.1.4 [nsa tpaHcdopmaTopoB BB u PIH nepsomy nonoxeHutio npuBoaa
AOSDKHO COOTBETCTBOBaTb Hauborbliee 3HadYeHne HOMWMHANbHOro HanpsKeHus
OTBETBIIEHUS.

6.9.1.5 MapknpoBka MecTa 3a3eMneHnsi 4oimkHa ObITb BbIMOMHEHA NO OAHOMY M3
metogoB [OCT 21130.

6.9.1.6 TpaHcnopTHas mapkupoBka - no FOCT 14192 co cneaylowmmm
[,0MNOSTHEHNSAMMU:

- OCHOBHbI€, AOMONMHUTENMbHbIE Y MHPOPMALIMOHHBLIE HAANUCK ANS YNAaKOBaHHbIX
AEMOHTUPOBAHHbIX M 3anacHbIX YacTen OOimkHbl ObiTb HAHECEHbI Ha Tapy, a Ang
aetanen n cbopoYHbIX eguHUL, TpaHCnopTUpyemMblx 6e3 ynakoBKW, - Ha SPrbIKK
unn getanu n c6opoyHble eanHULbI;

- BUAbI MAHWMYMSLMOHHBIX 3HAKOB, HAHOCUMbIX Ha rPy30Bble MecTa, U MecTa ux
HaHeceHus JorkHbl cooTBeTcTBOBaTb [OCT 14192 1 TEXHUYECKON JOKYMEHTaLMm
Ha TpaHcdopmaTtop.

6.9.1.7 Ha Oake  TpaHcdopmatopa  OOIDKHbI ObITb HaHEeCeHbI
npegynpeautensHole Hagnucyu "[Jomkpat" npu HanMyuu MecCT nof YCTaHOBKY
AOMKpaTOB.

6.9.1.8 Ha 6akax TpaHccopMaTopoB, Ha aKTUBHOW YacTU KOTOPbIX YCTaHOBSIEH
MakeT (obpaseL) usonduun, BOMM3M MecTa YCTaHOBKM MakeTa AofbkHa ObiTb
HaHeceHa Hagnucbk "MakeT nsonauun”.

6.9.1.9 Bce Hagnmcwy, ykasaHHble B 6.9.1.7 1 6.9.1.8, oormkHbl ObiTb BbINOMHEHbI
HEeCMbIBaeMOW KpacKown.

6.9.1.10 Ha pgetansx n cb6opoyHbIX eanHuLax, Noanexawmx 4eEMOHTaxy nepes
oTnpaBkon notpedbutento, AomkHa ObITb MpegycMOTpeHa MapKMpoBKa [Ans
NPaBUIbHOMO MOHTaXa.

6.9.1.11 Ha 6akax pacnpegenuTenbHbiX TPaHCGOPMaTopOB, aKTMBHas 4YacTb
KOTOpbIX W3BfEeKaeTCs BMECTE C KpPbIWKOW, [OrkeH OblTb HaHeCceH 3Hak,
NHGOPMUPYIOLLMI 06 3TOM.

6.9.2 YnakoBka

6.9.2.1 TpaHcdopmaTtopbl, 3anofiHEHHbIE MWHEeparbHbIM MacroMm, a Takxe
AEMOHTUPOBaHHbIE Ha BPEMS TPaAHCNOPTUPOBAHUSA KpynHorabapuTHble COCTaBHbIE
yacTn nepeBo3AaT 6e3 ynakoBku. COCTaBHble YacTW, BHYTPEHHSS MOBEPXHOCTb
KOTOpbIX NpW 3Kcnnyatauum TpaHcdopmMaTopa UMEeT KOHTaKT C Macriom, npu
TPaAHCNOPTUPOBAHUN U XPAHEHUN AOSMKHbI OblTh 3alMLLEHbI OT NOMagaHus B HUX
BNarv v Nbinn.

TpeboBaHMa K ynakoBke W  TPaHCMOPTUPOBAHUIO  TpPaHCGOPMaTopOB,
3aMnoOfHEHHbIX CUHTETUYECKMM MacroM, OOIPKHbI ObiTb yka3aHbl B H Ha gaHHble
TpaHcdopmMaTopsbl.

6.9.2.2 Cyxue TpaHcopmMaTopbl ynakoBbIBalOT B COOTBETCTBUM ¢ HL.
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6.9.2.3 KoMmnnekTyroume CbeMHble COCTaBHbIE YacTu (BBOAbI, MpMbopbl U T.4.) U
KpenexHble geTann AOSMKHbl OblTb ynakoBaHbl B COOTBETCTBUM C TpeboBaHMSMU
OCT 23216. lMokynHble KOMMMEKTYHLWME COCTaBHble 4acTu, NocTynakowpme Ha
npeanpuaTue - U3rotToBuTENb TPaHCGOPMaTOpPOB, YNakoBbIBaOT B COOTBETCTBUM C
H[ Ha aTn n3penus.

6.9.2.4 Kateropunss ynakoBkn 0EMOHTUPOBAHHbIX Ha BpeMsi TpaHCNOPTUPOBaHMS
COCTaBHbIX M 3anacHblX YacTeWl, 3a WCKIYEHMEM YKasaHHblIX B 6.9.2.1,
KOHCTPYKLUMS N TUMN SLLMKOB B 3aBMCUMMOCTM OT MEXaHWYECKUX U KNMMaTU4ECKUX
BO3JENCTBMM MpU TPaAHCMOPTUPOBAHUN U XpPaHEHUMM AOOSMKkHblI obecnevnmBaTb
COXPaHHOCTb YKa3aHHbIX YacTen BO BPEMS TPAHCNOPTUPOBAHUSA N XpaHEHUS!.

6.9.2.5 KoHcepBauusi HeOKpalleHHbIX N HE WMEKLWMX 3alMTHbIX MOKPbITUM
HapYXHbIX NOBEPXHOCTEN TpaHcdopMaTopa, NOABEPratoLLMXCS KOPPO3nmn 1 nopye, -
no [OCT 9.014.

6.9.2.6 BBoabl Ha HanpsbkeHue 6onee 35 kB, He OEeMOHTMpyemble Ha BpPeMS
TPaHCMOPTUPOBAHUS, AOIMKHbI ObITb 3aLMLLEHBI OT MEXAHUYECKMX MOBPEXAEHNN BO
BPEMS TPaAHCMOPTMUPOBaHWS.

6.9.2.7 B H[J Ha kaxabIn TN TpaHcdopmaTopa AOMikHbl O6biTh YKkasaHbl Macca
KaXgoro rpysoBoro MecTa (TpaHCrnopTHoro 6rnoka), nx rabaputHble pasmepbl, a
TaKxe cnocobbl TPaHCNOPTMPOBAHUS:

- B YMaKOBKE;

- 6e3 ynakoBku.

6.9.2.8 OkcnnyaTtaumoHHasa HI Ha TpaHcdopmaTop M ero KOMMSEKTyrowme
n3genusa, TpaHCNopTMpyeMble C KOMMMEeKTOM TpaHcdopmartopa, LorvkHa ObliTb
yrnakoBaHa He Hmxe KY-2 no [OCT 23216.

7 TpeboBaHusa Ge3onacHOCTHU

7.1 TpeboBaHus 6e3onacHOCTW, B TOM 4UCIiEe NOXAPHOW, AOSPKHbI
cootBeTcTBOoBaThb [OCT 12.2.007.0, NOCT 12.2.007.2, TOCT 12.1.004, 'OCT
14254.

7.2 3asemneHne 6akoB TpaHCHOPMaTOPOB [AOSPKHO ObiTb BbLINOSHEHO B
cootBeTcTBUM C TpeboBaHmamm [OCT 12.2.007.0 co cnegyowymMm SOMOSTHEHUSMMN:

- NPV NPUMEHEHUN AN 3a3eMneHnsa pe3bboBOro coegmHeHnsa anameTp pe3bobl
AorkeH 6biTb M12 anga TpaHcdopmaTopoB MoLHOCTbIO 25 KB-A n 6onee n M8 - ana
TpaHcopMaTopoB MOLLHOCTbIO MeHee 25 KB-A;

- MOBEPXHOCTb 3a3eMIIAIOLLIEr0 KOHTaKTa AorpkHa ObiTb AOCTaAaTOYHOM Ans
npucoeanHeHnsa ctanbHOW WKHbI cevyeHnem He meHee 40x4 Mm;

- 3a3eMIAOLLMIA KOHTaKT OSPKeH ObITb pacnosioxkeH B AOCTYNMHOM MECTE BHU3Y
baka Ha ctopoHe HH, a B TpaHcdopmatopax ¢ oxnaxageHnem Buga C - B
AOCTYNHOM MeCTe OCTOBa.



http://docs.cntd.ru/document/1200007148
http://docs.cntd.ru/document/1200004940
http://docs.cntd.ru/document/1200007148
http://docs.cntd.ru/document/1200008440
http://docs.cntd.ru/document/9051629
http://docs.cntd.ru/document/9051953
http://docs.cntd.ru/document/1200005021
http://docs.cntd.ru/document/1200008440

7.3 TpaHcdopmaTopbl OOMMKHbI OblTb CHabXeHbl NpUKpenseHHbIMU K Baky
nectHuuen n ynopamu B cootsetcteum ¢ FTOCT 12.2.007.2.

[aHHoe TpeboBaHWe He pacnpoCTpaHAETCs Ha repMeTUYHbIe TpaHCGopMaTopbl
ana KTT1 (6e3 pacwmputens).

[nsa nepeaBwXHbIX TpaHCOPMaToOpoB AOMYCKaeTCa NEeCTHULY BbIMOSHATL B
Buae ckob, npmBapeHHbIX K 6aky TpaHcdopmaTopa.

7.4 [lonyCTMMble 3HA4YEeHUs] KOPPEKTMPOBAHHOIO YPOBHS 3BYKOBOM MOLUHOCTM
Ansa  TpaHcdOopMaTopoB,  3arofiHEHHbIX  MUHepasribHbiM  MacsrioM,  AOSPKHbI
cootBeTcTBOBaTL [OCT 12.2.024, Aana cyxux  TpaHchopmMaTtopoB WU
TpaHCGOPMaTOPOB, 3arnofiHEHHbLIX CUMHTETMYECKMM MacrioM, a Takxe [Ans
TpaHcopmaTopoB Ha HanpsxeHne 1150 kB - no H Ha gaHHble TpaHcdopMmaTopsl.

8 TpeboBaHUA oxpaHbl OKpYyXaroLen cpeabl

8.1 Tllpn npousBogcTBe TpaHCHOPMATOPOB, WX WCMbITAHUN, XpaHEHWUW,
TPaHCMOPTUPOBAHUN W JKcCNfyaTauum (MpUMEHeHUK), a Takxke npu yTunmsauum
OMacHOW B 3KOSOrMYECKOM OTHOLLEHUN MPOAYKLUN AOSMKHbI 6bITb NpeayCMOTPEHbI
Mepbl AN8 npegynpexaeHus Bpeaa oKpyxarolen NpupoaHon cpeae, 3400pPOBbio U
reHeTu4eckomMy qooHAy YernoBeka.

8.2 Mpwn yTvnusauum aosmkHbl 6bITh BbINOMHEHbI cregyoume TpeboBaHus:

- oTpaboTaHHOe TpaHcdopMaTtopHOe Macrno HeobxogMmo CnmMTb B
TEXHOSOMMYECKNE EMKOCTU U OTNPAaBUTb Ha pereHepauutio;

- MeTannmMyeckne cocTaBHble 4YacTu TpaHcdopmaTopa (Megb U antoMUHWUIA
o6MOTOK M OTBOAOB, CTanb 3NEKTPOTEXHUYECKAA U KOHCTPYKLMOHHAs) OOSPKHbI
ObITb COaHbl HA NPeanpuUATUSA No nepepaboTke LBETHbIX M YePHbIX METAarNoB;

- (paphopoBbie M30MATOPbI, 3NEKTPOKAPTOH, PE3NHOBbLIE YMIIOTHEHUS OOIDKHbI
ObITb OTNPaBneHbl Ha NOMUIOH TBepAbIX ObITOBLIX OTXOO0B.

9 MNMpaBuna npnemMku

9.1 1N KOHTPOMNS COOTBETCTBUSA TpaHcdopmaTopa TpeboBaHUSM HACTOSILLEro
CTaHaapTa YCTaHOBIEHbI Crieaytolme npaBuna NpUeMKU U KaTeropum UChbITaHWUIA:
npuemocaaTouHble, TUNOBbIE U NepUOaNYECKUE.

9.2 NpunemocaaTtovHble UCNbITAaHUA

9.2.1 TlNprvemocaaTouHbIM WUCMNbITAHUSAM A0SKeH ObiTb NOABEPrHYT KaXKabl
TpaHcdopmatop.

9.2.2 Tllepeg npuemocaaToYyHbIMM MUCMbITAHUAMM HEOBXoOAMMO MNPOBECTM
BHELLHWA OCMOTP TpaHcdopmMaTopa M MPOBEPKY Ha COOTBETCTBME pabounm
yepTexam.
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9.2.3 [lporpamma npuvemMocOaTouvHbIX WUCMAbITAHUM OOikKHa  coaepxaTb
crieayroLme npoBepKU, UCTIbITAHUS U UBMEPEHUS:

- MPOBEPKY KO3IhMLMEHTa TpaHcopmaLum 1 rpynnbl COeANHEHNS OOMOTOK,;

- ucnblTaHne Npobbl Macrna n3 6aka MacnsHoro TpaHcdopmMaTopa U KOHTaKTopa
ycTpoucTBa PlNH, nmetowlero rawieHve gyrv B Macre no npuroxeHnto U;

- UCNbITAHME 3NEKTPUYECKOM MPOYHOCTM MU30NsauMM Ons TpaHCGopMaTopoB
knacca HanpsbkeHnss go 750 kB BkmouyntensHo no [OCT 1516.3 B obbeme
npvemMocaaTouHbIX UCNbITaHUA, ANs TPaHCOPMAaTOPOB KIacCOB HAMPSPKEHUS HIKe
1 kB 1 1150 kB - no H[l Ha gaHHble TpaHcdopMaTopsl;

- MPOBEPKY MOTEPb M TOKA XOSIOCTOrO XOA3;

- MNPOBEpPKY MOTEPb W HaMpsbKEHUSI KOPOTKOrO 3aMblkaHUS Ha OCHOBHbIX
OTBETBIEHUSIX AN BCeX nap 0OMOTOK TpaHCdopMaTopoB; Ans TpaHCGopMaTopoB
MOLLHOCTbIO He Bornee 25 kB-A gonyckaeTca npoBoAUTb 3Ty NPOBEPKY BbIGOPOYHO
13 NapTun TpaHCGOopPMaToOpPOB OHOMO TMNa, NpU 3TOM YUCIIO TpaHCGOPMaTOpPOB B
napTm U npaBura npoOBepKM [AOSkHbl ObiTb onpegeneHsl B HO  Ha
TpaHcopMaTopbl KOHKPETHLIX BUAOB;

- ucnbiTaHne 6aka TpaHcdopmaTopa Ha repMeTUYHOCTb - AN MachnsHbIX
TpaHCOPMaToOpoOB U CYXMX FepMETUYHbIX TpaHcopMaTopoB Mo TpeboBaHUAM,
yCTaHOBIEeHHbIM B HI] Ha KOHKpeTHbIE BUAbl TpaHCGOopMaTopOB;

- ncnbiTaHne yctporcte PINH B cbope ¢ TpaHcopMaTopoMm B ClieayHoLEM
obbeme:

npoBepka nocrnefoBaTeNlbHOCTU  AENCTBUSA  KOHTAKTOB, €CNM  OHa He
nposoauiack Ao yctaHoBku yctponctea PINH Ha TpaHcdopmaTop,

nNpoBepKa MpPaBUSIbHOCTU COYSIEHEHUS MOHTMPYEMbIX Ha TpaHcdopmaTtope
cocTaBHbIX YacTten yctpoucTtea PlH,

M3MEpPEHNE KPYTALWIEro MOMEHTa Ha Bany npuBoda C NpoBepkon paboTbl
MeXaHU4YeCKOM BIOKMPOBKN PYYHOrO yrnpaBrieHus,

npoBepKa NpaBuibHOCTM paboTbl 6IOKMPOBKM NeKTpoaBUraTens NnpmBoaa,

nposepka yctponctea PINH nog HanpseHnem nytem 4-5-KpaTHOM MPOroHKKU rno
BCEMY Anana3soHy perynmpoBaHus;

- M3MEpeHus1 Ccrefylwmx napaMmeTpoB A4S CpaBHEHWUSI C  pesyrnbTaTamu
N3MEpPEHUN NX B 3KCyaTauum:

COMpPOTUBNEHNA OOMOTOK MOCTOAHHOMY TOKY,

OVANEKTPUYECKNX NapamMeTpoB N30NsLuKn (CONPOTUBIIEHNSA N30NSLLUKN, TaHIreHca
yrna [OuanekTpudecKux MnoTepb M eMKOCTM Ans TpaHcgopmaTopoB Knacca
HanpsbkeHna 35 kB mowHocTeio 10 MB-A 1 6onee n onsa Bcex TpaHcdopmaTopoB
krnaccos HanpsikeHus 110 KB u cBbiLe),

noTepb XOSfIOCTOro Xoda Mpu MarioM HanpsbkeHuu And  TpaHcdopMaTopoB
mMowHocTbio 10 MB-A n 6onee.

9.3 TunoBble UcnbiTaHUA

9.3.1 TvnoBbiIM MCMNbITAHMAM [OSPKEH ObITb NOABEPrHyT TpaHcdopmaTtop
€0VHUYHOrO Npom3BOACTBa, obpasey (oOpasubl) M3 OMbITHOM NapTUM  Ha
cooTBeTCTBUE TPeboBaHNAM HACTOSLLEro cTaHaapTa.

9.3.2. lNporpamma TUMOBbLIX UCMBITAHUA LOSMKHA COAEpXaTb YKa3aHHble Huxe
ncnbliTaHNS 1 NPOBEPKN.
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9.3.2.1 WcnbiTaHna, npoBepkn W U3MEPEeHUd no nNyHKTy 9.2; npu 9TOM
AOMNOMHUTENBLHO CriefyeT NPOBOAUTL M3MEPEHWNE MOTEPb M HAMPSPKEHUSA KOPOTKOMO
3aMblKaHUS Ha KpaHUX OTBETBIIEHUSIX.

9.3.2.2 /cnblTaHne Ha Harpes.

9.3.2.3 NcnbiTaHue ANEeKTPUYECKON NPOYHOCTH n3onauum ans
TpaHcdopMaTopoB Knacca HanpsbkeHns Ao 750 kB BkntoumTensHo no FTOCT 1516.3
B 06beme TMNOBbIX UCMbITAHWUI, A9 TPaHCHOPMAaTOPOB KMAaCCOB HAMPSHKEHUS HUXKE
1 kB 1 1150 kB - no HL Ha gaHHbIe TpaHCopMaTopbl.

9.3.2.4 lpuemka B 4YacTU CTOMKOCTU MPU KOPOTKUX 3aMbIKaHUAX U yOapHbIX
TONMYKax TOKOM (nocrnegHee - TOMbKO A8 TpaHCGOPMaTopOB COBCTBEHHbLIX HYXI
3MEeKTPOCTaHUMN):

a) B 3aBUCMMOCTM OT MOLUHOCTWU TpaHcopmaTtopa nocpeacTBOM MO KpanHewn
Mepe OOHOro U3 nepeyvncrieHHbIX ganee cnocoboB, KOTOPbIA LOIMKeH ObITb yKasaH
B HIl Ha KOHKpeTHble TpaHCdopMaTOpPbl UM OrOBOPEH MPU 3aKMYEHUM KOHTpaKTa
Ha nocTaBKy TpaHcopmaTopa:

McnblTaHNE Ha CTOMKOCTb NPW KOPOTKMX 3amblkaHusx no FOCT 20243,

pacyeTHOe CpaBHeEHVME C TpaHCGOPMATOPOM aHanorMyHOM KOHCTPYKLIUK
(MpoTOTUNOM), BbIOEPKABLUMM  UCMbITAHUS HA CTOMKOCTb MPU  KOPOTKUX
3aMblKaHUAX, MPU BbIMOMTHEHWUWN YCIIOBUIA B),

pacyeT (pacyeTHoe OOOCHOBaHME) MO METOAUKE U3roToBUTENA  ANd
TpaHcopmaTopoB 6ombLuo MolHocTu (6onee 40 MB-A), koTopble cornacHo H,
He noanexar WCNbITaHUsIM Ha CTOMKOCTb MPW  KOPOTKMX 3aMblKaHUSAX, Mpu
OTCYTCTBMM YCNELUHO UCMbITAHHOro NPOTOTUNA;

6) TpaHcdopmaTopbl COOCTBEHHBIX HYXO SSIEKTPOCTaAHLUMM HEe3aBUCUMO OT
MOLLHOCTM OO0SDKHbI ObiTh UCMbITAHbl HA CTOMKOCTb MPU KOPOTKUX 3aMbIKaHUSAX U
yOapHbIX TOMYKax TOKOM, MpU 3TOM BO3MOXHa 3aMeHa WCMNbITAHWA pacyeTHbIM
COMOCTaBfIEHWEM C UCMbITAHHLIM MPOTOTMMNOM, HO HeLONyCcTMMa MpUeMKa TOMbKO
Ha 6ase pacyeTHOro ob6OCHOBaHUS; UCMbITaHWE U BbIGOP nNpoToTuna (B cryvae
3aMeHbl UCMbITAHWN COMOCTaBUTENbHBIM pacyeToM) criegyeT npoBOAUTbL MO
METOAMKE, COrMIacoOBaHHON MeXOyY U3roTOBUTENEM N 3aKa34MKOM,;

B) npuemka TpaHcgopmatopa CcnocoboM pacyeTHOr0 CpaBHEHUA C
TpaHCOPMaToOpPOM  aHaroOrMYyHOM KOHCTPYKUUWM (MPOTOTUMNOM), BblAEPKaBLUMM
UCMbITaHUA Ha CTOMKOCTb nNpu K3, gonyckaeTcs npwv BbIMNOMHEHWMM CrieayroLmX
YCIOBUMN:

TpaHcdopMaTop M NPOTOTUMN AOSMKHbI ObITb M3rOTOBMIEHBI HA O4HOM M TOM Xe
npeanpuUATUN-U3roToBUTESE NO OQHOMY TEXHOMOMMYECKOMY MPOLLECCY,

paccMaTpuBaeMblii TpaHcopMmaTop AOMKEH WUMETb BblOEPKMBAEMYIO MNpwU
KOPOTKOM 3aMblKaHUN MOLLUHOCTb (HOMMHAarbHasi MOLLHOCTb Ha eQVHULY 3HaYeHus
COMPOTUBMEHNSA KOPOTKOrO 3amblkaHus) B AuanasoHe ot 50% po 100% no
CPaBHEHMIO C €ro MpPOTOTUMOM, aHarorMyHble KOHCTPYKLMM OBMOTOK, MarHUTHOW
CUCTEMbI, ONOPHOWN N30MALMM U NPECCYIOLLNX CUCTEM;

No pesyrnbTaTaM COMOCTaBUTENbHOIO pacyeTa MO METOAUKE W3roTOBUTENS
NpoTOTUN AO/KeH UMeTb ©Oorfee BbICOKME MEeXaHW4YeCKUe YCUNMMS U Harpysku
(HanpsbkeHns,, pedopmMaumM, OCEBble CWUMlbl Ha OMopbl), MeHblUMe 3anachbl
NPOYHOCTU U YCTONYUBOCTMU.
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9.3.2.5 UcnbiTaHua 6aka Ha MexaHNYeCKyH NPOYHOCTb:

- Npy N3BbITOYHOM BHYTPEHHEM AaBfeHUU A5 MacligHbIX MOLUHOCTbIO A0 1
MB-A n cyxux repMeTu4HbIX TpaHCGOpPMaTopOB;

- Npu Bakyyme - Ons MacnsHbIX TpaHcdopmaTopoB MowHocTbio 1 MB-A n
oonee;

- Ha TpaHcropTepe AN TpaHCKOpPMaTopoB, TPaHCMOPTUPYEMbIX Ha
TpaHcnopTepe COYSIEHEHHOro Tuna.

9.3.2.6 AKycTmnyeckme ucnbiTaHus.

9.3.2.7 W3mepeHne CONpPOTUBIIEHNS HYrNeBOW MocCrnenoBaTenbHOCTU - AOns
TpexdasHblX ABYXOOMOTOYHbIX TpaHcdopmaTopoB 6e3 BOKOBLIX SPM, UMEKLLMX
cxemy coeauHeHus obMoTok YH/O*, B OCTamnbHbIX Cryyasx Takue U3MepeHus
NpoBOANAT No TPebOBaHUIO 3aKa3yKMKa No COrnacoBaHHOM C HUM METOAMKE.

* CootBetcTBYET opurnHany. Cm. n.6.2.6. - MNMpumevaHne narotoButens 6asbl
AaHHbIX.

9.3.2.8 lNpoBepka macchbl (B3BeLUMBaHWEM) A515 TpaHCGOPMaTOPOB MOLLHOCTbLHO
no 1,6 MB-A BKNIOYUTESBHO.

9.3.3 [JonyckaeTca He NpoBOAUTL criegylowme Buabl TUMOBbLIX UCMbITAHUMA Ha
OCHOBE CpaBHEHWsI C TpaHCOPMaTOPOM aHanoOrMYHON KOHCTPYKLUK (MPOTOTUMOM),
M3rOTOBSIEHHBIM Ha TOM e nNpPeanpusTMnM U YCMewHoO  BblAepXKaBLUUM
COOTBETCTBYIOLLME UCMbITAHUS, €CIN COBNOAEHbI YCINOBUS, NEPEYNCTIEHHBIE HIDKE:

- UCMbITAHWE Ha HarpeB - €CfM paccMaTpuBaeMbl TpaHcdopMaTop UMEET
MOLLHOCTb, PaBHYO UMM MeHbLUYO (HO He Boree 4Yem BOBOE), YEM ero npoToTuUn,
aHarnorMyHble KOHCTPYKLUMM OBMOTOK M MarHUTHOW CUCTEMbI, BWUA OXMaKOEeHWs,
KOHCTPYKLUMIO  OXNlaxgalowen Ccuctembl, a MpeBblleHNs  TemnepaTypbl
paccMmaTpuBaemMoro TpaHcdopmartopa no COnoCTaBUTENBbHOMY pacyeTy C y4eToM
pe3ynbTatoB WCMbITAHWA Ha HarpeB MpoOTOTUNA COOTBETCTBYHOT HOPMaMm,
npuBegeHHbIM B 6.2;

- WCNbIT@HWE 3NEKTPUYECKOM MPOYHOCTM  um3onsaumm - B Clyyasix,
npeaycmoTpeHHbIXx TOCT 1516.3;

- MCMNbITAHMA Ha CTOMKOCTb MPU KOPOTKOM 3aMbIKaHWW - €CIN BbINOSHEHbI
YCIOBUS, yKa3aHHble B nepeyncrieHum B) 9.3.2.4;

- MCMbIT@HME Ha MEXaHMYECKYI MPOYHOCTb Gaka npu BakyymMe M BHYTPEHHEM
n30bITOYHOM [aBneHun - ecnm 6ak paccmaTpuBaemoro TpaHcdopmartopa no
cpaBHeHM0 ¢ 6akoM nMpoToTuna MMeeT ANA OOMHAKOBbIX 6aKoB paBHble, a AN
pasHbix OakoB 6oriee HM3KME pacYETHble MEXaHUYEeCKME HarnpsbkeHust Mpu
aHarorM4yHom KOHCTPYyKL MM 6aka;

- MCMbITaHMSA HA MEXaHUYECKYK MPOYHOCTL 6aka Ha TpaHCNopTepe N aKTUBHOM
4yacTu Npu nogbeme n 3anpeccoBke OOMOTOK - €Crnv NMpu OgMHaKOBbIX Gakax u
aKTUBHbIX YacTsX paccMaTpyBaeMbln TpaHCOPMaToOpP M NPOTOTUMN UMEKOT paBHbIE
pacyeTHble MeXaHWYECKME HanpsbkeHusi, a npu  pasHblX, HO KOHCTPYKTUBHO
aHanorM4yHbIX 6akax 1 akTUBHbIX YaCTHAX, OTINHAIOLLMXCS HE3HAYUTENbHO KaknMu-
b0 anemeHTamu, - 6onee HU3KNMEe COOTBETCTBYHOLUME HANPSXKEHUS;

- aKyCTU4YEeCKMe WUCMbITaHUA - €Cnin paccMaTpuBaeMbii TpaHcdopmaTtop u
NPOTOTUN UMEKT UOEHTUYHbIE MAarHUTHbIE CUCTEMbI, aKTUBHbIE YacTU U CUCTEMbI
OXTaXOEeHMs, a HOMMHanbHas 4acToTa W WHAYKUMS B MarHUTHOM cucTeme
paccMaTpuBaemMoro TpaHcdopmartopa He Bbllle, YeM Y NpoToTuMNa.
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9.4 lNepunoagunyeckmne ucnbiTaHnsA

9.4.1 Tlepuogmnyeckmm wucnbITaHUAM cregyeT nogBepraTb TpaHcdopMaTopbl
CEpUINHOro NpoM3BoACcTBa B 060 beMe TUMOBbIX UCMbITAaHUIA 1 NPOBEPOK.

NcnbiTaHns mnsonsauumn OormkHbl ObiTb NpoBedeHbl B 0Obeme nepnogndecknx
ncnbitaHmi no [OCT 1516.3.

9.4.2 Nepuogunyeckue ucnbiTaHNA cnegyeT NpoBoAUTbL HE pexe Of4HOro pasa B 5
neT ans TpaHcgopmatopoB MowHoCcTbo MmeHee 10 MB-A, ogHoro pasa B 8 net - ons
TpaHcdopmatopoB MolHocTeblo o 100 MB-A u ogHoro pasa B 10 net - gns
TpaHcdopmaTopoB MowHocTbio 100 MB-A u 6onee. [JononHUTENLHO AOMMKEH BbITb
NPoBeAEH KOHTPOSb NoKasaTtenen HageXHOCTH.

9.4.3 [onyckaeTcs He NpoOBOAMTb NepuogudeckMe WUCNbITaHUs Ha Harpes,
CTOMKOCTb NP KOPOTKOM 3aMbIKaHUN U CTOMKOCTb K yAAPHbLIM TOMYKaM Harpysku,
Ha MexaHW4ecKyl NPOYHOCTb BGaka Ha TpaHCNopTeEPEe U akTMBHOW 4acTu, a Takxe
aKycTU4eckue WUCMbITaHUs WU MpPOBEpKY Macchbl (B3BeLWMBaAHUMEM), €Criu
AOKYMEHTarnbHO MOATBEPXOEHO OTCYTCTBME pekramMauui O BbIxogax W3 CTpos
TpaHCOpMaToOpoOB B 3KCNNyaTauun, CBA3aHHbIX C AedeKTaMyu KOHCTPYKLMU Unu
M3roTOBMEHUA, a TaKxe B TexX Cly4yasiX, ecrnv npou3BOACTBO aTTeCTOBaHO MO
cucteme kadectBa B cootBetcTBum ¢ FOCT P CO 9001.

9.5 Ecrm npu ucnblTaHUsX XoTs Gbl OAMH U3 NapaMeTpoB TpaHcdopMaTopa He
OyneT cooTBeTCTBOBaTb TpPebGOBaHMSIM HacTosero crtaHgapta uwvnm HO Ha
KOHKPETHbI TpaHcdopMaTop, TO Mocre YCTPaHEHUs MPUYUHBI BO3HUKHOBEHMS!
AedekToB  NPOBOASAT  MOBTOPHbIE  UCMbITAHUA  NapaMeTpoB MO MYHKTY
HECOOTBETCTBUSA U APYIMM MyHKTaM, 3aBUCUMbIM OT BHOCUMOTO U3MEHEHUS.

Ecnn TpaHcdopmatop He Bblaepasn MUCMbITaHUS Ha CTOMKOCTb MPW KOPOTKOM
3aMblKaHUM U/MNM yaapHbIX TOMYKaX TOKOM M3-3a MOBPEXOEHUS TOMbKO OLHOro
3feMeHTa, TO MO COrflacoBaHMIO C 3aKa3yMKOM [OrMycKaeTCcsi He NpoBOOMUTb
NOBTOPHOE WUCMbITAHWE, €CNN U3rOTOBUTESNb rapaHTUPYET YCTPaHEeHWe MNPUYUHbI
NnoBpeXOeHns 3a CYeT NPUMEHEHUs OOMNOSIHUTENbHbLIX Mep, MPOBEPEHHbIX Ha
MOLENsX WM Ha  OpYyrMX UCMbITaHHbIX — TpaHcdopMatopax aHanorMyYHom
KOHCTPYKLINN.

Ecrm onga yctpaHeHnsa npuinH 4edeKToB U OLLEHKN pe3yrbTaToB UCMbITaHUA
Ha CTOMKOCTb MNPV KOPOTKOM 3aMblkaHMM MpoBoaunacb pas3bopka MarHUTHOW
CUCTEMbI, TO AOOMNyCKalTCA npedesibHble OTKIOHEHUS U3MEpPSieMbIX MapamMeTpoB
noTepb W TOKa XOfiOCTOrO0 Xo4a OT HOPMUPOBAHHbLIX 3HadeHun 25% wun 60%,
COOTBETCTBEHHO.

9.6 ,D,OI'IyCKaeTCFl npoBoAuUTb pa3rindHbleé BUAbl TUMNOBbLIX U NepuognyecKnx
UCMNbITAHUA Ha OLHOM WS HECKOSIbKUX npencTtaBuUTEsbHbIX o6pa3u,ax AaHHOro
TpchcbopmaTopa OHOro 3aBo4a-nN3rotoBuUTEIA.

TpchcbopmaTopbl, nMerwpme otnmums B 0OO3HAYeHUW, HO OAWHAKOBbIE
KOHCTPYKTUBHbIE MapaMeTpbl NMPUMEHUTESNIbHO K KOHKpPETHOMY BWOY NUCNbITaHWN,
MOryT ObITb pacCMOTpPEHbl KaK npeactaBUTeErlbHblIE 06pa3u,b| anda gaHHoro suvga
UCNbITaHUN.

9.7 lMpoTokonbl TUNOBbLIX N MNEPUOAUNYECKMX UCMbITAHUW, a TakXe pesyrnbraTtbl
OMblTa KOPOTKOro 3aMblkaHuWs MO diazaM (HanpsbkeHusl, TOKW) [OSDkHbl ObiThb
npeabsaBreHbl 3aKka3ynky rno ero TpeboBaHuio.
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10 MeToAabl KOHTpPONSA

10.1 BHewHun ocMOTp TpaHcdopmaTopa MPOBOAAT BM3yanbHO. Pasmepbl
TpaHcdopmMaTopa crieyeT NpoBepsiTb B NMpoLecce ero U3roToBrieHUs1 C NMOMOLLIbIO
N3MEPUTENbHOrO WHCTPYMEHTa, obecneyMBatolero TOYHOCTb W3MEPEHW B
npeaenax 4ornyckoB, yKadaHHbIX Ha pabounx YepTexax.

10.2 Bngbl 1 MeTogbl UCMbITAHUW M NPOBEPOK TpaHCopMaTopoB NpMBeAEHb! B
Tabnmue 11.
Tabrnmua 11



HavmeHoBaHWe ucnbiTaHns (NpoBepKu)

MeToa ncnbiTaHus

1 MNposepka KoadhdmLmeHTa TpaHcdopMaLnm

2 NMpoBepka rpynnbl coeguHeHnss 06MOTOK

3  W3mepeHue  conpoTtmBrieHuss  06MOTOK
NMOCTOSAHHOMY TOKY

4 [IpoBepka MOTEPb W HaMNpPSXKEHUSI KOPOTKOro
3aMblKaHus (ONbIT KOPOTKOrO 3aMblKaHUs)

5 TlpoBepka noTepb M TOKa XOfIOCTOrO Xxoda
(onbIT X0nocToro xo4a)

6  W3mepeHme  CONPOTUMBREHUS  HYNeBOW
nocrenoBaTensHOCTH

7 V3aMepeHne rapmMoOHMYEcKoro cocTaBa Toka
XONOCTOro xoaa

8 VcnblTaHna Ha Harpes

9 OnpeneneHve OuanNeKTpUYEeCKUX napameTpoB
n3onaumm

10 WcnbiTaHne 6akoB Ha  MeXaHUYECKYHO
NPOYHOCTb

11 UcnbiTaHusa 6akoB HA repMEeTUYHOCTb

12  WcnblTaHua  9NEeKTPUYECKOM  MPOYHOCTM
n30n4aumm

Mo [OCT 3484.1

To xe

Mo FOCT 3484.2

Mo FOCT 3484.3

Mo [OCT 3484.4

Mo [OCT 3484.5

Mo [OCT 22756 n[OCT
21023
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13 WUcnbiTaHna Ha CTOMKOCTb MPU KOPOTKOM
3aMblKaHUM N CTOMKOCTb MpU yOapHbIX TOMYKax
TOKOM

14 AKycTu4eckune ncrbiTaHus

15 KOHTpOsb MapKUpoBKM

16 NcnblTaHusa TpaHcdopMaTopHOro Mmacra

17 TlpoBepka npeBbIlWEHUA  TemnepaTtypbl
KOHTaKTOB CbeMHbIX BBOAOB
18 NcnbiTaHne aKTUBHOMN 4yacTum Ha

MeXaHN4YeCKYHo NPO4YHOCTb

19 WcnbiTaHne
onacHoCTb

(MpoBepka) Ha NOXapHYyH

20 OnpepeneHve macchbl (B3BeLLMBaAHNEM)

Mo FOCT 20243

Mo [OCT 12.2.024

Mo FOCT 18620

M olOCT 982, HO Ha
TpaHcdopmaTopHble Macna

W no MeToauke
N3roToBUTENS

o MeToauKe
N3roToBUTENS
To xe

o MeToaVKe,

cooTBeTcTBYtOWen [OCT
12.1.004

Mo
N3rotToBUTENA

MeToaunkKe

10.3 3HadeHnss nokasaTenen HageXHOCTU TpaHcgopmaTopoB onpenenstoT
pacyeToM Mo METOAMKE M3roTOBUTENHA C Yy4EeTOM pe3yrnbTaToB M pekoMeHaauum

SKCnyatauun.

10.4 Maccy TpaHCcdopMaTopoB M X COCTaBHbIX YacTen onpeaensioT pacyeToMm,
a maccy TpaHcdopmMaTopoB MOLUHOCTbLIO 40 1,6 MB-A BKNIOYNUTENBLHO - pacy4eToM U

B3BeLLMBAHNEM.

11 TpaHcnopTupoBaHue U XxpaHeHue

11.1 TpaHcnoppoBaHue

11.1.1  TpeboBaHus
TpaHcdopMaTopbl KOHKPETHbLIX BUOOB.

K TpaHCnopTUpoBaHMKO YyCTaHaB/iMBalOT B HO Ha
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11.1.2 YcnoBua TpaHCNOPTMPOBaHUS TpaHCopMaTopoB:

- B YacTu BO3OENCTBUSA KNMMaTUYECKUX (PakTOPOB - B COOTBETCTBUN C rPYMnon
ycnosun xpaHeHusa no FOCT 15150;

- B YacTu BO3QENCTBUS MexaHn4eckmx gaktopos - J1 no FOCT 23216.

11.1.3 TpaHcdopmaTopbl NEpPEBO3AT KENEe3HOLOPOXHbIM UM TPAHCMNOPTOM
Apyroro Buga B COOTBETCTBMM C npaBuriaMmn nepeBo3kn rpysos wnm  HL,
AEeNCTBYHOLLMMN Ha TpaHCNopTe JaHHOro BMAaa.

11.1.4 bakum TpaHcopmaTopoB AOMMKHBI MMETb NpUcnocobneHna Aans
KpenmneHnst Ha BpeMSA TPaHCMOPTUPOBaHUsS. B crniyyae npuMeHeHUs pacTseK OHU
He JOSMKHbl KacaTbCs M NOBpeXaaTh BbICTyNawLwme YacTu: pagnaTopbl, 3anopHyHo

apmaTtypy 1 T.4.

11.1.5 [lna TpaHCNopTMpPOBaHUSA JONYCKAETCA 4EMOHTaX OTAENbHbIX COCTaBHbIX
YacTen TpaHcdopmarTopa.

11.1.6 MacnsHble  TpaHcopmaTopbl  MNEPeBO3AT  BbICYLIEHHbIMU  W©
3anosiHeHHbIMU MacrioM. o cornacoBaHUio Mexay 3aka3yYnkoM U U3roToBUTENEM
UM B crnyyae, Korga 3To ykasaHo B H[ Ha oTaenbHble Buabl TpaHcopMaTopos,
AOMNycKaeTcs BMECTO Macsia 3anosfHATb TpaHcdopMaTopbl CyXUM MHEPTHBLIM ra3om
U BO3OYXOM.

Mpn nepeBo3ke TpaHCOPMATOpPOB C MacfioM B  KOHCTPYKTOPCKOM
AOKYMEHTaLUuN YyKasblBalOT YpPOBEHb Macra (HO He Hwke YPOBHSA MPecCyoLmX
Korneu), 40 KOTOPOro 3anosHAT TpaHCcdopMaTop Ha BpeMsi TpaHCNOPTUPOBaHMS.

11.1.7 MacnsHble TpaHcdopMaTopbl, TpaHCnopTUpyemble 6e3 macna, ¢ 6akom,
3anosIHEHHbIM CYXMM BO34YXOM UIM MHEPTHbLIM ra3oM, LOPKHbI ObiTb YNIOTHEHDbI U
ncnbiTaHbl HA rePMETUYHOCTb N30bITOYHLIM AaBneHnem ot 25 oo 70 kla.

11.2 XpaHeHune
TpeboBaHus K XpaHeHuto ycTaHaBrmBaldT B HI Ha  KOHKpeTHble
TpaHcdopmaTopskl B cootBeTcTBUmM ¢ [OCT 23216.

12 YkaszaHusa no akcnnyarauum

Mpn BBOOE TpaHcOpMaToOpPOB B 3KCMMyaTauuilo, a Takke B npolecce
aKcnnyatauumM  TpaHcdopmaTopoB  crnedyeT  cobniogatb  TpeGoBaHus,
yCcTaHOBMeHHble B H[ Ha KOHKpPeTHbIe TpaHcdopMaTopbI.

13 MNapaHTUn nsroroBuTens

13.1 N3roToBuTENb rapaHTupyet COOTBETCTBME  TpaHcdopMaTopoB
TpeboBaHusM HacTosILLEro cTaHgapTa npu cobnogeHum yCrioBUi
TPaHCNOPTUPOBAHUS, XPaHEHWST, MOHTaXa W 3KchnyaTauuu.

13.2 MNapaHTUnHbBIN CPOK aKcnnyaTauum TpaHcdopmaropa - 3 roga co AHsS BBoAa
B 3KCNIyaTauuto.

NMpunoxeHue A (o6s3aTtenbHOE). YCNoBHOEe
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00o03Ha4YeHue TpaHchopmaTopoB

MpunoxeHve A
(obaszarenbHoe)

A1 CTpyKTypHasa cxeMa ycrioBHOro o6o3HaueHus TpaHcd opmaTtopa

no- KIW - H

|—|{.I'II-’II'u'IEITI-’I'-IEI3HEIE MCMNOMHEHWE W EATRIOPWMA pasmewlgHna no FMOCT 151480

Knacc HanpA®eHWA cTapodel BH, kB

HOMWMHaENEHAA MOWHOCTE TRAHCGOpMATORS, KB-A

BykERHHAA YACTE DAOZHAYEHMA TUNA COMACHD A2

[na aBTOTpaHcopmaTopoB MNpu Kraccax HanpsbkeHuss ctopoHbl CH mvnm HH
110 kB 1 cBbllWwe nocne Kracca HanpshkeHust cTopoHbl BH 4epes 4vepty gpobu
yKa3blBatoT Kfiacc HanpshkeHns ctopoHbl CH v HH.

A2 BykBeHHast 4acTb YCITOBHOro o603Ha4yeHusA

BykBeHHass 4acTb [OOfPkHa COOTBETCTBOBATb  CIEAYHOLIEMY  MOPSOKY
0603Ha4YEeHUN:

A - aBTOTpaHcopmaTop;

O wnmn T - ogHodba3HbIN UK TpexdasHbl TpaHcdopMaTop;

P - pacwenneHHas oomoTka HH;

OykBbl YCMOBHOro 06O3Ha4YeHMs BWOOB OXNaxgeHua - no Tabrmue 1
HaCTOSILLEro CTaHAapTa;

3 - TpaHcdopmaTtop C €CTECTBEHHbIM MAacCISiHbIM OXNaXOEeHWeM WM C
OXJTaXKOEHMEM HETOPHYUM XUAKUM ANINEKTPUKOM C 3aLLUTOM MPU NOMOLLM a30THOM
noaywku 6e3 pacumputens;

J1 - TpaHCcdopmaTop ¢ NMTON U3onaumen;

T -  TpexobMOTOYHbIN  TpaHcdopmaTop (ana  oBYXOOMOTOYHOrO
TpaHccopmaTopa OyKkBY HE yKa3blBatoT);

H - TpaHcdopmaTtop PI1H;

C - TpaHchopmaTop COBCTBEHHbBIX HYXO 3NEKTPOCTaHLUN.

A3 B HO Ha KOHKpeTHble TpaHcdopmaTopbl MOryT ObiTb MNpeayCMOTPEHbI
AoNornHUTENbHble GyKBEHHbIEe 0603Ha4YeHMs nocne 6yKB, NepPeYnNCIEHHbIX BbiLLe.

A4 [na TpaHcdopmaTopoB C pas3HbIMM Knaccamu HanpsbkeHuss oomoTtok BH
AOMyCKaeTCs MPUMEHATb OOMHAKOBble YCIIOBHble O0O03Ha4YeHusl, ecnm aTu
TpaHcopMaTopbl PasNMYalTCa NUWb HOMUHAmNbHLIMU HanpskeHnsmn. B atom
Cllyvae ykasblBaloT HaubomnbLLMIA U3 KITAacCOB HanpsieHnss oomoTkun BH.

A.5 lNMprMepbl YCOBHbIX 0603HAYEHWNA:

- TpaHcdopmaTopa Tpexda3HoOro CyYxXoro C €eCTeCTBEHHbIM BO34YLUHbIM
oxriaxgeHmem npu 3aMLLIEHHOM UCNOSHEHUW, ABYXOOMOTOYHOro, MowHocTbo 100
KB-A, knacca HanpsbkeHust 10 kB, ncnonHeHus Y kateropum 3 no FOCT 15150:

TC3-100/10-Y3;
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- TpaHcdopmatopa TpexdasHOro MacnsHoro C  OXfaXdeHuem  npwu
€CTECTBEHHOM  UMpKYrsuMM  BO3dyxa W Macna, [ABYXOOMOTOYHOro, ¢
perynMpoBaHneM HanpsbkeHus nog Harpyskon, molwHocTtbio 2500 kB-A, knacca
HanpsbkeHna 110 kB, ncnonHenuna Y kateropum 1 no FOCT 15150, rog paspaboTku
2003:

TMH-2500/110-Y1;

- aBTOTpaHcdopmaTopa TpexdasHOro MacrnsaHOro ¢ OXNaxgeHuem npu
NPVHYAUTENbHOM LMPKYNALMM BO34yXa M Macra C HeHanpaBSfieHHbIM MOTOKOM
mMacna, TpexobMOTOYHOro, C perynMpoBaHMEM HampsbkeHUst MO4  Harpy3kom,
MowHocTbio 200000 kB-A, knacca HanpsbkeHuss obmotkm BH-330 kB, knacca
HanpsbkeHna obmoTkm - CH-110 kB, ncnonHeHnns Y kateropum 1 no [OCT 15150,
roq paspabotkn 2005:

ATALITH-200000/330/110-Y 1.

NMpunoxeHue b (o6s3aTtenbHoE). CxeMbl U
rpynnbl coeagnHeHUs 0OMOTOK
TpaHcopmaTopoB

MpunoxeHune b
(obsasarenbHoe)

6.1 Cxembl 1 rpynnbl coeguHeHMs OBMOTOK TpaHCGOPMaTOpPOB OOIKHbI
COOTBETCTBOBATbL NpuBeaeHHbIM B Tabnmuax 6.1-6.8.
Tabrmua bB.1 - Cxembl M rpynnbl  coegvHeHuss OOMOTOK  TpexdiasHbiX
ABYXOOMOTOYHBIX TpaHCopMaTopoB
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Cxema coefMHeHns 0OMOTOK Hnarpamma BEKTOPOB || Y crioBHoe
HanpsbKeHNs  XOrocToro || 06o3HauYeHne
xona

BH HH BH HH
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Tabrmua bB.2 - Cxema UM rpynna CcoeauHeHus OOMOTOK ogHOda3HbIX
ABYX0OMOTOYHbIX TpaHCopMaTopoB
Cxema coeguHeHnst 06MOTOK [narpamma BeKTOpPOB || Y CroBHOE
HanpskeHns o603Ha4eHne
XOJSI0CTOro Xxoaa
BH HH BH HH
A X X a A P 1/1-0
X X
Tabrmua bB.3 - Cxembl 1 rpynnbl  coegvHeHuss OOMOTOK  TpexdiasHbiX

TPEexo6MOTOUHbIX TPaHCGOPMaTOPOB



Cxema coefMHeHns 0OMOTOK [narpamma BEKTOPOB HanpsiXeHus YcnoBHoe
XOJSI0CTOro xoaa 0603HayeHne
BH CH HH BH CH HH
0 A B C||C,B,A,0, c b B B, b Y, /Y, /D-0-
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Tabrmua B4 - Cxema u rpynna coefguvHeHuss OOMOTOK — TpexdiasHbiX
TPexobMOTOYHbIX aBTOTpPaHCOPMaTOpPOB
Cxema coefHeHNss 0OGMOTOK Hnarpamma BeKTOpoB YcnoBHoe
HanpsKeHnss  XonocToro || 06o3HayYeHne
xopa
BHwu CH HH BHwu CH HH
0AA, BB, CCp| & R b Y, aBTo/D-0-
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Tabrmua B.5 - Cxema U1 rpynna coeauHeHus OOMOTOK ogHOda3HbIX

TPEeXo6MOTOYHbIX aBTPOTPaHCEOPMaTOpPOB




Cxema coegnHeHnss oOMOTOK

HanpsaxeHund

[varpamma BeKTOPOB || Y CcroBHoe

XOJ10CTOro xoaa

obo3Ha4yeHne

BHwn CH

HH

BHwn CH

HH

1 aBT10/1-0-0

Tabrmua bB.6

Cxema

7

rpynna coegunHeHud

ABYXOOMOTOYHbIX aBTOTpPaHCOpMaToOpOB

ob6mMoTOK  TpexdiasHbIX

Cxema coeguHeHnst 06MOTOK [narpamma BEKTOpPOB YcnosHoe
HanpskeHns X0nocToro || 0603HaveHne
xoga

BHwHH BHwHH

‘q’ A a c ¢ Y aBTo

Tabrmya B.7 Cxema u rpynna coeguHeHUs

obmMoTOK  ogHoda3HbIX
ABYX0OMOTOYHbIX TPaHCGOPMAaTOPOB C pacLuenneHHon obmoTtkon HH



Cxema coegunHeHnst 06MOTOK [narpamma BEKTOpPOB YcnosHoe
HanpsKeHNsA XorocToro || 06o3HaveHne
xona

BH HH BH HH

A X X4 a4 A a, 1/1-1-0-0

Q (o]

§ X 1-1

xz ﬂi 52
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Tabrmua bB.8 - Cxembl 1 rpynnbl coegvHeHuss OOMOTOK  TpexdiasHbiX

ABYX0OMOTOYHbIX TPaHCOPMAaTOPOB C pacLuenneHHon obmoTtkon HH



Cxema coegunHeHnst 06MOTOK Hunarpamma BEKTOPOB || Y croBHOe
HanpskeHns X0nocToro || 06o3HaveHne
xona

BH HH BH HH
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6.2 Cxembl 1 rpynnbl coeanHeHnsa obMOTOK ogHodasHbIX TpaHcOopMaTopoB
Aana pabotbl B TpexdpasHoM rpynne crnegyeTt ykasbiBaTb B HI Ha [gaHHble

TpaHcdopMaTopbl.




B.3 YkasanHble B Tabnmuax b.1-b.8 cxembl coegmHeHnsa oOMOTOK HE OTHOCATCA
K OEeNCTBUTENbHOMY pacnofioKeHUIO OTBOAOB akTMBHOM 4YacTM M BBOAOB Ha
Kpblwke 6aka TpaHcdopmartopa.

Cxembl coegnHeHnss obmoTok BH ykasaHbl CO CTOPOHbLI OTBOAOB 06MOTKM BH,
a cxeMbl coeguHeHnst oomotok CH 1 HH - co cTtopoHbl 0TBoA0B 06MOTKM HH.

MpumeyaHne - B cxemax coeguHeHWss OOMOTOK AOMyCTUMO BMECTO

obo3HayeHmn 4, B, O na, &, ¢ ncnonb3osatb o06o3HaveHusa |, I, Il v i, ii, iii
COOTBETCTBEHHO, KOTOPbLIE MPUMEHSIIOT B MEXAYHAPOAHOM NPaKTUKE.

NMpunoxeHune B (o6s3aTenbHoe). 3aWUTHbIE
NOKPbITUA

MpunoxeHne B
(obasarenbHoe)

B.1 [Ona wmacndaHblx TpaHcgopmMaTtopoB  MeTarmiM4yeckue MnoBEPXHOCTU
3MIEMEHTOB aKTMBHOM 4acTW, BHYTPEHHME MOBEPXHOCTM Oaka, paclumpuTens u
3alMTHOrO yCcTporcTBa (BbIXSIONHOW TpyObl) AO/MKHbI MMETb MAaciiOCTONKOe
MOKpbITME, 3alpLLaoLiee Macsio OT KOHTakTa C HUMU U He OKasblBaroLlee BpeaHoro
BINMSIHUSE HA Macro.

[onyckaeTca He 3awmwiaTtb MOKPbITUEM TOpLIEBblE MOBEPXHOCTU MarHUTHOW
CUCTEMbI, MarHUTHblE 3KpaHbl, artOMVHUEBLIE LWWHbLI, OEeTann nepekoYaroLwmx
YCTPOWUCTB, KpenexHble OeTanu, a Takke ApyrMe OeTanm M COCTaBHble 4acTu
aKTUBHOM 4acCTW, HE OKa3blBaloLLMEe aKTUBHOIMO KaTanmMTUYECKOro BO3AENCTBUSA Ha
macro.

B.2 Oxnagutenn cucteM OXnaxoeHus [OOIPKHbl OblTb  OYMLLEHHBIMU W
NPOMbITbIMW TPaHCAOPMATOPHbLIM MacIOM.

Tpybbl  MacnonpoBog4oB  CUCTEM  OXMaXOeHus, coeguHsaoume  6ak
TpaHcdopmMaTopa C oxfaguTensMn, OOIPKHbl OblTb KOPPO3MOHHO-CTOMKUMK 1
MacIIOCTOMKUMN UIM UMETb KOPPO3MOHHO-CTOMKOE U MaciiOCTOMKOE BHYTPEHHee
NoKpbITHE.

B.3 [ns TpaHcdopmaTopoB, 3arUTbiX CUHTETUYECKMM MaciioM, M MachisiHbIX
TpaHCcopMaTOpPOB C rogpMPOBaHHBIMM Gakamu, 3arUTbiX MUHEpParbHbIM MacrioMm,
TpeboBaHMs 3alUMTbl BHYTPEHHUX NOBEPXHOCTEN O0IKHbI ObiTh ykasaHbl B HI Ha
AaHHble TpaHchopMaTopbl.

B.4 HapyxHble noBepxHOCTU TpaHcdopmMaTopa M3 HEKOPPO3MOHHO-CTOMKUX
MaTepuanoB OOSMKHbI UMETb CTOMKME K aTMOCKepHbIM BO3AENCTBUAM MOKPLITUSA.
MpymeHsieMble Ona 3TUX Lernen NakoKpacoYHble MOKPbITUSA AO0SMKHbI ObiTb Ceporo,
CBETJI0-CEPOro UM TEMHO-CEPOro LBETOB.

Onsa cyxux TpaHcdopmaTopoB TpeboBaHMA K LBETY MOKPbITUA HapYKHbIX
NMOBEPXHOCTEN OOMKHbI ObITh Yka3aHbl B HI] Ha AaHHbIe TpaHcdopMaTopbi.

[MoBepxHOCTM pe3bOOBbLIX COEAUHEHWW, [OeTanen couvneHeHnss 6aka cC
TPaHCNOPTEPOM COYFIEHEHHOrO TUMA, NOBEPXHOCTU KaTaHUSA KaTKOB, NMOBEPXHOCTU
3a3eMsieHns1 4oMNycKaeTcsa He 3almuiaTb NOKpbITUSAMU. B 9TOM cnyyae ykasaHHble
NOBEPXHOCTM NMoanexaT KoHcepBaLuu.



B.5 TpaHcdopmatopbl ansa KT mowHocTbio cBbiwe 250 kKB-A gormkHbl ObiThb
OKpaLLeHbl B OAWUH LIBET C UX LUKadhamw.

NMpunoxeHune I' (ob6a3atenbHoe). CocTaBHbIe
yactu TpaHccopmMmaTopoB

MpunoxeHnve I
(obaszarenbHoe)

.1 YcTaHaBnMBaemble Ha TpaHcdopmMaTopax BBOAbI AOMMKHbI ObiTh, ecnv B HL
Ha TpaHcopMaTop He OroBOpeHO MHoe, Ans kKracca HanpsbkeHus 110 kB c
TBepgon (RIP) wusonaumen, ana knaccoB HanpsbkeHns ot 150 go 750 kB
repmeTuyHble koHaeHcaTopHble No FOCT 10693 n FOCT 23865.

2 3axumbl Cyxux TpaHCOpMaToOpoB AOSMKHblI OblTb  BbINOMHEHbI B
cootBeTcTBUM C TpeboBaHmamum TOCT 10434.

.3 B OBYyxOOMOTOYHbLIX TpaHcdopmaTopax MowHocTbto 32 MB-A un 6onee,
TPpexobMOTOUHbIX aBTOTpaHcdopmaTopax MowHocTelto 63 MB-A u 6onee u
TpaHcopMmaTopax COBCTBEHHbIX HYXO anekTpocTaHuuin mMowHocTbio 10 MB-A un
bonee pomkHa  OblITb  NPeaycMOTpPeHa  BO3MOXHOCTb  NPUCOEOMHEHUS
3KpaHMpoBaHHbIX Tokonposogos BBogoB HH k 6aky TpaHcdopmaTtopa wnm
yCTaHOBKaM TpaHCGopMaTopoB Toka. B TpaHcdopmaTopax COBCTBEHHbIX HYXO
ANEKTPOCTaHUMN KrnaccoB HanpsheHnst Ao 35 kB BKMOYMTENBHO MOLUHOCTbHIO 10
MB-A 1 ©Gonee [oOMNOMHUTENbHO AOMMKHA ObiTb NPeaycMoTpeHa BO3MOXHOCTb
NpUCOEOVHEHNST  9KPaHMPOBAaHHbIX  TOKonpoBodoB BBogoB BH k  6aky
TpaHccopmaTopa UM yctaHoBkam TpaHCGopMaTopoB ToKa.

YKaszaHHble rpaHuubl  MOLHOCTM MOryT ©OblTb  YyTOYMHeHbl B HO Ha
TpaHcopMaTopbl KOHKPETHLIX BUAOB.

"4 o cornacoBaHMiO Mexay M3roToBuUTENEeM K notpedutenem AormkHa ObiTb
obecrneyeHa BO3MOXHOCTb KPEnneHns 3KpaHUPOBaHHbIX TOKOMNPOBOAOB K KPbILLKE
nUnm BepxHen YacTtu 6aka TpaHcdopmaTopa.

I".5 B TpaHcdopmaTopax MoLHOCTb0 25 KB-A 1 6onee knaccoB HanpsXXeHus 4o
330 kB BKkMOYMUTENLHO KOHCTPYKUMS BBOAOB W TpaHCopmaTopoB [AOSKHA
AOMNycKaTb [OEMOHTaX M YCTaAHOBKY BBOAA (MUNM €ro HapyXHoro usonsitopa) 6es
CbeEMa KPbIWKN MUK BepxHen vacTu BGaka, BbleMKM aKTUBHOM 4YacTu n3 Baka u
CfMBa Macsna HWke NPeCcCyrLmMX KoneLw,.

.6 Mo TpebGoBaHuMo 3akasz4vnka TpaHcdopMaTopbl MOryT ObiTb M3rOTOBIEHbI C
BBOAaMM AN cTeneHen 3arpsasHenms |, IIF n IV no FOCT 9920.

.7 Mo cornacoBaHuo Mexay 3aka34mkoM U U3rotoBuUTeEsieEM TpchcbopmaTopbl
KrmacCcoB HarpsaxeHund 35 kB n cBblwe MoryT OblTb M3roToBneHbl C KabenbHbIMK
BBOOAaMW.

.8 lNo cornacoBaHMio Mexay 3aKa3yuMKOM U U3rOTOBUTENEM TpaHcopmaTopbl
knaccoB HanpsikeHnsa 110 kB u cBbiwe mMoryT ObiTb M3rOTOBMEHbLI C BBOAAMMU AN
NpUCoeaVHEHMS K 3rnerazoBoMy 060pyaoBaHUIo.
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"9 PacnonoxeHne BBOAOB MachsiHbIX TPaHCGOPMATOPOB M 3aXMMOB CYXUX
TpaHcdopMaTopoB AOMMKHO ObiTb ykasaHo B HI Ha TpaHcdopMaTopbl KOHKPETHbIX
BMOOB.

.10 Yctponctea PINH pomkHbl cooTBeTcTBOBaTh TpebosaHuam FOCT 24126
nnn HA Ha ycTponcTea PIIH.

.11 MacnsHble TpaHcdopmaTopbl OOMMKHbI OblTb CHabXeHbl BCTPOEHHbIMU
TpaHcdopmaTopamm Toka no [OCT 7746 B cooTBeTcTBUM C TpeboaHuamu HL Ha
KOHKpETHble TpaHcopMaTopbl; MO COMMacoBaHUIO MeXay W3roToBuUTeNeM Wu
3aKa34YnMKoM BO3MOXHa YCTaHOBKA BCTPOEHHbIX  TpaHcopMaTopoB, He
npegycmoTpeHHbix TOCT 7746.

.12 Bce oTBeTBneHMs OT TpaHCGOPMaTOpPOB TOKA AOIMKHbI ObiTb BbIBEAEHbLI B
KOpOOKY 3a)KMMOB 47151 BO3MOXHOCTM NpucoeuHeHnst kabenen.

.13 EMKOCTb paclumputens gomkHa obecneymBaTtb NOCTOSHHOE HarnM4ne B HEM
Macra npu Bcex pexvmax paboTbl TpaHcdopMaTopa OT OTKMKYEHHOrO COCTOSHUS
A0 HOMWHANbHOM Harpyskm M npu KonebaHuax TemnepaTypbl OKpyXKatoLero
BO3[yxa, yKadaHHbIX B 4.2.1 nrv 4.2.2, npu4em npun neperpyskax, ycTaHOBMEHHbIX B
6.2, Macro He OOIMKHO BbINMBATLCS.

Ha macrnoykasaterne wunn pacumputene A0SkHbl OblTb HAHECEHbI KOHTPOSbHbIE
METKWN AN criegyoumx Temnepartyp macna:

MUHyC 45 °C, muHyc 15 °C, muHyc 40 °C - ona KnmmaTn4eckoro UCNorHeHus Y,

MuHyc 60 °C, mmHyc 15 °C, muHyc 40 °C - ona knumaTundeckmx ucnonHenmmn XJ1,
YXI1.

[MpumedaHne - [OnNa  KOHKPETHbIX  YCIIOBUA  OXINadawlwen cpedbl,
OTNIMYAKWMXCA OT npeaesbHblX, YKasaHHblX B 4.2.1 wnm 4.2.2 (BHYTPEHHsIS
YCTaHOBKa W Ap.), €MKOCTb pacluMpuTens BbIOMpalT uUcxoaa M3 npeaesibHbIX
3Ha4YeHWN TemnepaTypbl, HOPMUPOBAHHbBIX A5151 ATUX KOHKPETHbLIX YCIIOBUIA.

.14 MacnsHble TpaHcdopMaTopbl MOLIHOCTLIO 25 KB-A 1 6onee aomkHbl 6bITb
CHabXeHbl paclumpuUTeNieM WNM OpYyrod 3aWwMTon, NPedoXpaHsoLen Macro oT
HernocpeacTBEHHOIO COMPUKOCHOBEHNS C OKPYXatoLLMM BO31YXOM.

Pacwuputens pomkeH ObiTb CHabXxeH BO3AYXOOCYLUMTENEM C  MaclsiHbIM
3aTBOPOM WM APYrMM YCTPOWCTBOM AN 3aWwmThbl Macna B pacluvputene ot
HernocpeacTBEHHOTO COMPUKOCHOBEHNS C OKPYXatoLLMM BO31YXOM.

KoHCTpyKUua BO3gyxoocywmTtens JosbkHa obecneyvBatb  BO3MOXHOCTb
HabnogeHns 3a cocTosiHneM copbeHTa npu akcnnyaTauum TpaHcdopmaTopa.

.15 KOHCprKLl,VIﬂ pacwmpuTtenda AoJPkKHa UCKIMYaTb BO3MOXHOCTL MnonagaHnA
OCTaTKOB Macria 13 pacumpuTtersa B Dak.

.16 B HwxHEN YacTu paclumputensa gormkHa 6biTb NpegycMoTpeHa npobka ans
cnmBa Macrna. B TpaHcdopmaTtopax ¢ rasoBbiM perne Mexay paclumpuTternem u
GakoMm [O/mkHO OblTb YCTAHOBMIEHO 3amnopHOe YCTPOMCTBO C  yKasaTenem
MONOXEHMS.

.17 B TpaHcdopmaTopax MowHOoCcTbo A0 1 MB-A BKIHOYUTENBHO pacLUMpUTENb
AOSKeH 6bITb CHabXeH YCTPOMCTBOM ASA 3arnvMBKU Macna, a B TpaHcdopmaTopax
GonbLUe MOLLHOCTH - 3aNOpPHbIM YCTPOWCTBOM.


http://docs.cntd.ru/document/1200012420
http://docs.cntd.ru/document/1200029491
http://docs.cntd.ru/document/1200029491

.18 Bakn macnsaHbIx TpaHcopMaTopoB AOMMKHbI BblAEpXMBaTb MUCMbITAHUA Ha
MEXaHM4YECKYl0 MNPOYHOCTb B cooTBeTcTBMM C  Tabrmmuen [.1. WcnbiTaHus
TpaHcopMaTopoB MOLLHOCTLIO A0 6,3 MB-A BKIIOYUTENBLHO Ha HanpsiXXeHne 0o 35
KB BknountensHo M € rodpupoBaHHbIMM Bakamm - no HO Ha AaHHble
TpaHcopmaTopsbl.

Tabnvua .1

HomuHanbHas Knacc NcnbiTaHne
MOLLHOCTb HanpshkeHus, kB
TpaHcopmaTopa,
MB-A

M30bITOYHbIM npn Bakyyme C
pasneHunem, klla ||ocTaTo4HbIM
JasneHuewm, kl'a

Bonee 6,3 Lo 35BKkmod. |45 5025
2,5 n bonee 110
150 n 6bornee He 6onee 5

.19 Baku TpaHcdopMaToOpOB C a30THOM NOAYLUKON 6e3 paclumpuTensd OOSPKHbI
BblAEPXMBATb MCMbITAHMS HA MEXaHUYECKYH MPOYHOCTL NPY Bakyyme Mo Hopmawm,

ykasaHHbIM B Tabnmue .1, npy n3GbITOYHOM AaBneHun, paBHoM 75+ klMa.

.20 B TpaHcdopmaTopax C Maccom akTUBHOW YacTu 6onee 25 T 6aKkn gormkHbI
UMETb HWKHUI pa3bem, ecnm B HI He yka3aHo nHoe.

21 T[lo cornacoBaHWO Mexay W3roToBUTENEM U 3aKa3yukom 6Haku
TpaHCGOPMaTOPOB  MOMYT  U3rOTOBMATLCS  HEPas3beMHOM  KOHCTpPyKuuMM  (C
3aBapeHHbIM pa3beMOM).

.22 MacnsHble TpaHcdopMaTopbl U TpaHCdopPMaTopbl C HEFOPHYUM XXUOKUM
ANSNEKTPUKOM, KPOME TrepMeTUYHbIX C TrodpuUpoBaHHbIM 6akoM, [OMKHbI
CHabxaTbCsa MacroykasaTenem (yKkasaTenem ypoBHSA XUOKOCTHN).

.23 B TpaHcgopmaTtopax MowHocTbto 10 MB-A n Gonee macrnoykasatenb
AOIKeH ObITb CTPENoYHOro TMna M BKIYaThb B cebsA AaTYMKM MUHMMAanbHOIo w
MaKCUMarnbHOro ypoBHen macra.



.24 KoHCTpyKuMsi Macrioykasatenss CO CTEKNsHHOM Tpybkon [orpkHa
obecneynBaTb 3ameHy Tpybku 6e3 cnmBa Macna us pacLumpuTens.

.25 MacnsHble TpaHcdopmaTopbl MowHocTbio 1 MB-A n Gonee, a Takxke Bce
repMETUYHbIE MacrsiHble  TpaHcdopMaTopbl, Kpome TpaHcdopMaTtopoB C
rodopupoBaHHbIMN GakaMu, AOIDKHbI MUMETb MAHOMETPUYECKMIN TEPMOMETP C ABYMS
nepecTaBHbIMN CUrHaSbHbIMU KOHTaKTaMMu.

MacnsiHble TpaHcdopMaTopbl BCEX BUOAOB CUCTEM OXIaXaeHusi, kpome Buaga M,
AOIDKHbI OblTb CHabXeHbl MaHOMETPUYECKMMWU TEpMOMETpaMn ANS U3MEPEHUs
TemnepaTypbl BEPXHUX CrOeB Macna W ONd aBTOMaTUYECKOro ynpaBrieHus
CUCTEMOW OXNaXaeHus.

TemnepaTypHaa MNOrPeELHOCTb MaHOMETPUYECKUX TEPMOMETPOB He [OShkHa
npesbiwaTtb 5 °C.

26 CwurHanbHble KOHTaKTbI MaHOMETPUHECKUX TEPMOMETPOB OOJDKHbI
pa6OTaTb B Uendx ynpaBlieHNA U KOHTPOIJIA Hanps>XXeHnem 220 B noCToAHHOro mnm
nepemMeHHOoro Toka.

.27 Kopnyc maHOMETpU4eckoro TepmMomMeTpa AOomkeH ObiTb YKpenneH Ha
BbiCOTE He 6onee 1,6 M OT YpOBHsSI oyHOAMEHTA.

.28 MacnsHble TpaHcdopmaTopbl OOMKHbI OblTb CHabXeHbl apmMaTypon Ans
3anuBkn, otbopa Npobbl, cnvBa U UbTPaUUM Macna U NOAKIIYEHUS BaKyyM-
Hacoca B coOTBeTCTBUM C TpeboBaHuamu HI Ha KOHKpeTHble BuAabl
TpaHcopMaTopOB.

.29 [epmeTudHble TpaHcdopmaTopbl ©0e3 pacwmputTenen [OOimkHbl OblTb
CHab>keHbl MaHOBaKyyMMETPOM. lepmeTuyHble TpaHcdopMaTopsl C
rodopupoBaHHbIMN 6akamn cHabXatoT MaHOBaKyyMMETPOM MO 3akasy noTpeburens.

I".30 B TpaHcdopmaTopax HanpsixeHnem 110 kB 1 cBbilwe apmaTypa ana otbopa
npobbl Macna AofmkHa HaXOAUTBLCS B HWXKHeN YacTn 6aka n 6aka yctpounctea PIH
1 OOIDKHA:

- N03BONATbL OTOMpaTb NPoby Macna Ha BbicoTe He 6ornee 10 Mm OT AHa Baka;

- JQonyckatb BO3MOXHOCTb MPUCOEAUHEHUS PE3MHOBOrO LUIaHra M MnaBHOMoO
perynmpoBaHnst CTpyW.

[ns ocTanbHbIX TpaHcdopmaTopoB TpeboBaHus K apmatype ans otbopa
npobbl Macna - B cooTBeTCTBMM ¢ H Ha TpaHcdopMaTopbl KOHKPETHbLIX BUAOB.

.31 TpaHcdopmaTop, y KOTOPOro pagmaTopbl Un oxriaguTeny 4EMOHTUPYIOT Ha
BPEMS TPaAHCMOPTUPOBAHWS, OOIMKEH MMETb 3arnopHy apmaTtypy, MO3BOMSHOLLYIO
CHMMaTb paguaTopbl Unn oxnagutenu 6e3 crmea macna u3 6aka.

.32 PagwvaTopbl n oxnaguTtenu, OEMOHTMpYeMble Ha Bpemsi
TPaHCNOPTUPOBAHUS, OOIMKHbI ObiTb CHabXeHbl NPOGKaMM B HWKHEN U BEPXHEN
yacTax.

.33 KpaHbl 1 3aTBOpPbLI, YCTAHOBIEHHbIE HA TpaHcopmaTope, AOMKHbI UMETb
METKM, YKa3blBatoLLME UX MOSIOXKEHME.

I".34 3anopHas apmatypa 4orrkHa ObITb CHEMHOMN.



.35 3anopHasa apmaTypa TpaHCcopMaTopoB C BMAAMW CUCTEM OXMaKOEHUS
ad, Had, U, HU pomkHa obecneuyvBaTb BakyymupoBaHue ©aka, CUCTEMb
OXINaXKOEeHUs U OTOENbHbIX €€ 3NIEMEHTOB.

.36 MacnsHble TpaHcdopmaTopbl MowHocTbio 1,6 MB-A n 6Gonee ¢
paclmpuTenemM [OOSbkHbl ObiTb CHabXeHbl rasoBbiM pene. TpaHcdopmaTopbl
moLuHocTbio oT 400 oo 1000 kB-A ¢ pacwmputenem cHabxatoT ra3oBbiM pene no
3akagy notpeburens.

Pene pomkHo ObiTb npucrnocobrneHo Ans  BM3yanbHOrO  KOHTpOMs
BblAENMBLLErOCH rasa, a Takxe Ans otbopa npobbi rasa.

.37 YctponcTtBo PIMH gormkHo O6biTb CHaGXeHO CTPYMHbIM 3alWMTHLIM perne.
Pacwvputens  yctponctea PINH pgomkeH OblTb  CHabXeH  3MeMEeHTOM,
CUrHaNM3NPYOLLMM O HU3KOM YPOBHE Macra.

I".38 lNo 3aka3y notpedbutens TpaHcdopmaTopbl MowHocTbio 400 1 630 kB-A ¢
paclmputenemM, npegHasHa4yeHHble Ans NUTaHMA COOCTBEHHbIX HYXO CTaHUMN U
NoAcTaHUUA M YyCTaHaBiMBAEMble BHYTPW 34aHWA, OOMMKHbl OblTb CHaGXeHbl
ra3oBbIM perne.

.39 B TpaHcdopmartopax, MMeLmMX rasoBoe pere, nosiocTu, B KOTOPbIX MOryT
cKannmeaTbCs rasbl, JOIMKHbl ObITb COEAMHEHBLI C KOMMEKTOPOM, OTBOASALLMM ra3 B
ra3oBoe perse.

.40 YcTaHoBKa ra3oBoro perne Ha TpaHcdopmartope OofmkHa CnocobCTBOBaATL
NCKITIOYEHMIO NOXHbIX cpabaTtbiBaHM Npu paboTe TpaHcdopmaTopa.

41  TpaHcdopmaTtopbl, KpoMe repMeTUYHbIX  TpaHCcdopmMaToOpoB C
rodopupoBaHHbIMN BakaMn, OOKHbI BbiTb CHabXeHbl YCTPOMCTBaMU ANA 3aLlLmThI
BGaka OoT noBpeXaeHus1 NPy NOBbILLEHUN BHYTPEHHErO AaBfeHnss B COOTBETCTBUM C
TpeboBaHnamn [OCT 12.2.007.2.

[nsa repMeTUYHbIX pacnpegenmuTenbHbIX TpaHCopMaToOpOB MOLLHOCTLIO A0 2,5
MB-A BKMOUUTENbHO AOfkHA OblTb MpegycMOTpeHa BO3MOXHOCTb YCTaHOBKM
YCTPOWNCTB Ansi cbpoca AaBneHuns.

42 TpaHcdopmaTtopbl MowHocThio 1 MB-A n Oonee, repmMeTuyHble
TpaHcdopMaTopbl AN KOMMAEKTHbIX  TpaHCAOPMaTOPHbLIX  MOACTaHU M
MoLLHOCTbIO 160 KB-A 1 6onee ¢ MaHOBakyyMMETPOM, a Takxe TpaHcdopmMaTopsl,
CHab>XeHHble ra3oBbIM perie, OOIPKHbl OblTb CHabXeHbl KOPOOKOW 3aXMMOB W
NpPoOBOAKOM B 3aWMTHOM 00O0MoYKe, COeauHANLEN Mpubopbl CUrHanM3auum,
3aWmThbl, @ TaKkke BCTPOEHHbIE TPaHCGOPMaTOPbl TOKa C KOPOOKOW 3a>KMMOB.

.43 TpaHcdopmatopbl MowHocTblo 125 MB-A n 6onee (TpaHcdopmaTopbl
MEHbLUEN MOLIHOCTbIO - MO TpeboBaHUO 3akasvumka) AOSkHbl ObiTb CHaGXeHbl
YCTPONCTBOM ANs oTGopa npo® rasa M3 rasoBOro pene C YPOBHS YCTaHOBKMU
TpaHcopmaTopa.

44 TpaHcdopmatopbl MoOwHocTblo 63 MB-A wn  ©Oonee  [OMmMKHbI
npegycmatpmBaTb BO3MOXHOCTb YCTAHOBKM TEMMOBbIX M3BeLaTenen ycTponcTsea
obHapyXeHus noxxapa.

I".45 TpaHcdopmaTopsl ¢ HanpsbkeHnem obmoTku HH, paBHbiM 0,69 kB 1 meHee,
no 3akasdy notpedbutens 4ormkHbl ObITb CHabXeHbl NPOBMBHBIM NPeLOXPaHUTENEM.
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[".46 TpaHcdgopmaTtopbl MowwHocTbio 1 MB-A 1 6onee knaccoB HanpsixeHus 6 kB
N Bbllle OOMPKHbI ObliTb CHAGXeHbl YCTPOMCTBOM AN NepekaTku B NPOLOSbHOM U
nonepeYyHoM HanpaBneHUsIX.

Cyxue TpaHccopmaTopbl AO/MKHbI ObiTb  BbINOMHEHbI Ha  canaskax,
npegHasHavYeHHbIX Kak 4nsi NpoAorbHOro, Tak 1 A4S NONePeYHoro nepenBkeHni.

Cnocob nepenBmkeHMs OCTamnbHbIX TPaHCGOPMATOPOB U TpaHCGopMaToOpOB
ana KTl gormkeH yctaHaeBnuBatbea B HI Ha aTu TpaHcdopmaTtopbl.

.47 WuvpuHa Korenm n paccTosHWEe Mexay CpegHUMU NUMHUSMW KaTKoB A1
TpaHcdopmaTopoB maccon meHee 200 T AOIPKHbI COOTBETCTBOBATL YKa3daHHbIM Ha
pucyHke .1 n B Tabnmue .2, a gna TpaHcgopmatopoB 200 T u Bonee - Ha
pucyHkax IM.2-I.4 n B Tabrmue I".3.

Tabrmuya .2

HanmeHoBaHne HopmaTtuBHOe 3HauyeHue napameTpa
napameTtpa

Pacctoanne  mexay || 500 || 600 (| 820 || 1070 || 1594 || - - -
cpegHuMn  NIMHUSAMMU

rmagkux KatkoB A, Mm

UnpnHa konen pgns || - - 750 (| 1000 || 1524 || 2000 || 2500 || 3000
KaTKoB Cc pebopaon &
, MM

(Monpaska. NYC N 8-2018).
[MpumevaHns

1 lprMeHeHne KOHKPETHOro Tuna KaTkoB ¢ pebopaon vunm rmagkux KaTkos, a
TaKxke ykasaHHbIx B Tabnmuax .2 n .3 1 Ha pucyHkax [.2-[.4 paccTosiHuin mexay
KaTkamu crnegyeT ycTaHaBmmBaTb B HJ Ha KOHKpeTHbIe TpaHCcdopMaTopbl.

2 CBA3b Mexay Maccomn TpaHCcdopMaTopoB U KoSeen pekoMeHayemast.

3 CBs3b Mexay pasmepamy Ha pucyHkax [.2-I4 u nocagoyHbIMKM MecTamm
KapeToK Ha TpaHcdopMaTope AOimkHa COOTBETCTBOBAaTb pa3MepaM PernbCoB MO
FOCT P 51685.

4 Tlo cornacoBaHulO Mexay W3roToBUTENEM U 3akas3vyMkoOM [OMycKaeTcs
NPUMEHEeHNe LUMPUHBI Koren ANns MornepeyHon nepekaTtky TpaHcdopmaTopos, a
TaKXXe YMcna KaTkoB, OTNIMYAKLLMXCS OT yKasdaHHbIX Ha pucyHkax [.2-I".4.

PucyHok I''1 - TpaHcdhopmaTopbl Maccont meHee 200 T
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| L]

PucyHok .1 - TpaHcdopmaTtopbl maccon meHee 200 T

PucyHok I'.2 - TpaHchopmaTopbl maccoun oT 200 oo 255 T

PucyHok I'.3 - TpaHchopmaTopbl Mmaccoun oT 255 0o 300 T
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PucyHok .2 - TpaHccopmaTopbl PucyHok .3 - TpaHcdopmaTopsl
maccon ot 200 0o 255 1 mMaccom ot 255 00 300 T

PucyHok I'.4 - TpaHchopmaTopbl maccon ot 300 no 700 T
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PucyHok .4 - TpaHcdopmaTtopbl maccon ot 300 go 700 T

Tabrumua .3
Homep pucyHka||LnpuHa nonepeyHol konem ||PaccTosiHue mexay oCsMu Koreu
£, MM ', MM
r.2 1524 -
2000 -
r.3 1524 4164
2000 5140
r4 1524 3188
2000 4164

48 B TpaHcdopmaTopax nomnHon maccown cebiwe 0,05 T gomkHa ObiTb
npeaycMoTpeHa BO3MOXHOCTb UX NEPEaBMKEHUS NPU MOHTaXe.

TpaHcopmaTopbl MOMHOW Maccou CBblle 5 T OOMMKHbI UMETb YCTPOMUCTBO 4SS
3a4anuBaHns Npu nepekaTke.

CocTaBHble 4acTu TpaHcdopmaTopa maccon csbiwe 0,05 T OOormKkHbl UMETb
npuncnocotneHnst Ang CTPonneHns Npy NoagbLEMeE.



.49 TpaHcdopmMaTopbl NOMHONM Maccoun cBbiwe 25 T AOMmkHbl OblTb CHaAbXEHbI
pacnosiokeHHbIMN B HWKHEN 4YacTum Haka ycTponcTBamu ONs ynopa rofloBOK
AOMKpaToB, obecneyvBalOLLMMN  YCTAHOBKY [OOMKPATOB, MOABOAMMBIX MO4

TpaHcdopmaTop.

.50 MacnsiHble TpaHcdopMaTopbl SOSMKHbI MMETb KPIOKU WX UHblE YCTPONCTBA
AN nogbemMa NosiHOCTbH COBPaHHOro 1 3anosIHEHHOrO Macsiom TpaHcdopmaropa.

.51 MNMoobem TpaHcdopmaTopa nosiHon mMaccoun cebiwe 200 T B MOMHOCTbLIO
cobpaHHOM BMAEe MpU MOHTaXe UM B 3KCNyaTauun orvkeH ObiTb COrmnacoBaH
MeXay U3roTOBUTENEM U 3aKa34MKOM.

.52 Macno B 6ake unmn paclmputene KoHTakTopa yctporctea PIMH gomkHo
OblTb 3aLMLLEHO OT HENOCPeaCTBEHHOrO KOHTaKTa C OKpYXakowwM BO34YyXOM
BO3yXOOCYLLUMTESNEM C MACSIAHbIM 3aTBOPOM UIN OPYrMM YCTPOMUCTBOM.

.53 MacnsiHble TpaHcdopmaTopbl ¢ Maccon macsra csbiwe 1000 Kr SOSPKHbI
ObITb CHabXeHbl mnbTpamMun: TEPMOCUOHHBIMU - NPU BUAAX CUCTEM OXIaXOEeHUs
M n [, aacopbuMoHHbIMX - NPW OCTamnbHbIX BMAAX CUCTEM OXJTaXOeHus W
dunbTpaMn OYMCTKM Macsia OT MeXaHWYeCKUX npuMecen - npu Buaax CUCTEM

oxnaxgenuna AL, HOU, L, HL.

NMpunoxeHue [ (o6s3atensHoe). Cuctembl
oxnaxaeHunsa MmacnsiHibiX TpaHcopmaTopoB

Mpunoxenve [
(obasarenbHoe)

0.1 O6wue Tpeb6OBaAHUA

0.1.1 Cuctema oxnaxageHuss OorpkHa ObiTb paccyMTaHa Ha OoTBO4 Tenna,
BblOENALWErocsi B TpaHcopmartope B oxraxaaroLlyto cpeqny, n obecneumBartb ero
TENIOBON PEXUM B COOTBETCTBUUN C TpeboBaHnsMmn 6.2.1.

[.1.2 3a VUCKNIOYEHNEM repMETMYHbIX TpaHcopmaTopoB € rodpuUpoBaHHbLIMN
BGakamu cuctema oxnaxaeHus orrkHa ObITb HaBelleHa Ha 6ak NMMbo BbIHECEHA.

[.1.3 Cuctembl oxnaxaeHunsa sugos [, AU, HOL, LI n HL gormkHel meTb Lwkadobl
aBTOMAaTUYECKOro ynpaBrieHusl.
LLikadbl aBTOMaTM4ECKOro ynpasrieHUst cuctemamu oxnaxgeHus sugos [lL,
HOL, Ll v HL gormkHbl ycTaHaBnmMBaTbCA OTAENLHO OT 6aka TpaHcdopmaropa.

014 Cwuctembl oxnaxgenna sugos [U, HOL, U wn HL gomkHb
npegycmatpvBaTbh pe3epBHble oxXriaguTenn.

[.1.5 OnekTpoaBuratenu BEHTUNSTOPOB W 3fEeKTPOHACOChl OOMKHbl MMETb
aBTOMaTMyeckue BblKNovaTeny Ons 3awmTbl OT TOKOB KOPOTKOro 3amMblkaHus. [pu
3TOM anekTpoasuratenu cuctem oxnaxaexus sugos AU, HOLU, Ll v HU, gormkHbl
UMeTb 3aWwmTy OT paboTbl Ha ABYX hasax.



[0.1.6 HanpsbkeHne  nuTaHuMs  anekTpogBuratenen  BEHTUNSATOPOB U
anekTpoHacocoB - 380 B nepemeHHoOro Toka, uenen ynpaeneHus - 220 B
NMOCTOSIHHOIO UM NePeMEHHOro ToKa.

Mo 3aka3y notpebutens B cucteme oxnaxaeHus Buaa [ TpaHcdopmaTopoB
knacca HanpsbkeHus 110 KB 1 meHee MoryT ObITb NPUMEHEHbI 3NEKTPoABUraTenu
HanpsxeHnem nutaHms 220 B nepeMeHHOro Toka.

[0.1.7 Cnctembl oxnaxagenusa sugoB HOALL n HL gomkHbl ObiTh obecneyveHsbl
YCTPONCTBaMM 4115 NpUCoeaMHEHMS1 NPMOOPOB KOHTPOMA pacxoga Macna.

[.1.8 Oxnagutenn BbIHECEHHBIX CUCTEM oxnaxaeHus Bugos Ll n HU gomkHbI
ObITb YCTAHOBIIEHbI B MOMELLEHMAX C TEMMepaTypon Bo3ayxa He meHee 5 °C.

[0.1.9 B cuctemax oxnaxgenus eugoB Ll v HU pomkHo GbiTb oGecneyeHo
npeBbIlLEHEe MMOPOCTAaTUYECKOro OaBfieHuMsl Macria Hag [gaBreHnem BoAbl (B
no6on Touke oxragutensi) He meHee 10 klMa NpM MMHMManNbLHOM YpOBHE Macna B
pacLumpuTene TpaHcgopmaropa.

[.1.10 B cuctemax oxnaxaeHnsa smaos Ll n HL, kaxabiv 9n1eKTpoHacoc OO0SPKeH
OblTb CHabXeH MaHOMETPOM W Kaxabl oOXrnaguTenb - MaHOMeTpamMu WU
TepMoMeTpamMn AN U3MepeHus AaBfeHus U Temnepatypbl Macfia U Bogbl Ha
BXOAHbIX N BbIXOA4HbIX NaTpybkax oxraguTens.

1.2 TpeboBaHMA K P YHKLIMOHUPOBAHUIO CUCTE MbI OXNaxaeHus Buaa [

[.2.1 ABTOMaTu4eckoe ynpasfieHue CUCTeMOM oxnaxaeHus Buaa [ OOmkHO
obecne4ynBaTh:

- BKMIOYEHWEe  anekTpoaBuratene BEHTUMATOPOB  NPU  OOCTUMXKEHWUN
TemnepaTtypbl BEPXHUX crioeB macna 55 °C unm npu OOCTWXKEHUN TOKa, paBHOMO
1,05 HOMMHanNLHOrO, - HE3aBUCMMO OT TeMMNepPaTypbl BEPXHUX CIOEB Macna;

- OTKMIOYEHME 3neKTpoaBUraTesnien BEHTUNATOPOB NMPU CHWKEHUN TemnepaTypbl
BepxHux crnoes macna o 50 °C, ecrm npu 3TOM TOK Harpy3km meHee 1,05
HOMWHarbLHOrO.

0.3 Tpe6oBaHusa K PYHKLMOHUPOBaAHUIO CUCTEM oxnaxaeHusa Bunaos [L,

HAU, U, HU

[.3.1 ABTOMaTtnyeckoe ynpasrieHne cuctem oxnaxaexHus sugos AL, HAOLL, L v
HL| normkHo obecnevnBatb:

- BKJIIOYEHME 3IEKTPOHACOCOB M 3neKTpoaBuraTenen BEeHTUNATOpPOB (4ns
cuctem oxnaxaenus sugos AL v HOL);

- BKJIOYEHME 3IEKTPOHACOCOB MW 3neKkTpoaBuraTenen BEeHTUNATOpPOB (4ns
cuctem oxnaxaeHusa sugos AL, v HAOLL) pesepBHOro oxragutenst B3ameH noboro
aBTOMAaTUYECKN aBapUNHO OTKITKOYEHHOIo paboyero;

- BKJ/IIOYEHWE pPEe3epBHOIO MUTaAHWS MPU  HEOOMYCTUMOM CHWKEHUW Uin
NCYE3HOBEHUN HaMpPsPKEHUSI B OCHOBHOM Lienn, a Takxke obpaTHoe nepekriovyeHne
Ha OCHOBHYIO LieMb Npy BOCCTAHOBIEHUN B HEWN A0MYCTUMOIO HanpsXXeHus;

- BK/OYEHWEe W OTKMYeHWe HarpeBaTenen LWwkadga aBTOMATUYECKOro
yrpaBrieHnsa cuctemamu oxraxaenuns smagos AL v HAOLL.



[.3.2 AsTomaTuyeckoe ynpasrneHue cuctem oxnaxaeHus supgos HAOLL, LU, HLU
AOSKHO obecnevnBaTh CneayoLLyto paboTy 35ekTPOHACOCOB:

- Npn TemnepaTtype BepxHWX crioeB Macria B Gake, pasHon 15 °C u 6onee,
AOSDKHBI paboTaTtb BCce paboyme anekTpoHacocChl;

- Mpu TemnepaType BepxHMX crioeB mMacna B 6ake meHee 15 °C porpkeH
paboTaTb TOMbKO MYCKOBOW 3IEKTPOHACOC.

[.3.3 AsTOoMaTuyeckoe ynpasreHne cuctem oxnaxgeHus sugos [OL n HAOL
AomkHo  obecneumBatb  paboTy  anekTpogBuratenem  BEHTUIIATOPOB W
3MNEKTPOHACOCOB AN cuctemMbl oxnaxaeHuss Buaa LU v anekTpoasuratenemn
BEHTUNSATOPOB AN CUCTeMbl oxnaxaeHust suaa HOL, rpynnamu:

- MEPBOM - B pEXMME XONOCTOro xoga wuim npu Harpyske He 6onee 40%
HOMMHarbHOro TOKa;

- NEepBON N BTOPOW - Npu Harpy3ke TpaHcdopmartopa 6onee 40% HOMUHaANbLHOrO
TOKa;

- MepBOW, BTOPOM W TPETbEN - Npwu Harpyske TpaHcdopmaTopa Gonee 75%
HOMMHAanNbLHOro ToKa.

Mpn HeBOMbWOM KONMMYecTBe OXraguTernen 4YMCNo rpynn  MoXeT ObiTb
COKpalLLEeHo.

OnekTpoaBuUraTenM  BEHTUNATOPOB  OOMMKHbI  paboTaTtb  TOMbKO  Mpw
TemrnepaTtype BEpPXHMX CcroeB Macrna B Oake 6Gonee 40 °C - rpynnamu B
3aBMCUMOCTM OT Harpysku TpaHcdopmartopa.

.34 B cuctemax oxnaxgeHua sugos LL v HL umpkynsumua Bogbl 4depes
MacrooxriaguTeny OoSpkHa aBTOMAaTUYECKU OCYLLECTBRATLCS MOCKe BKIIOYEHUS
paboynx SneKTPOHACOCOB UMPKYNAUMM Macsfia M OTKIYaTbCA MNPU  CHDKEHUM
TemnepaTtypbl BepxHuUX cfioeB macrna B Oake Hwke 15 °C unm npu CHATUM
HanpsHKeHUS.

[.3.5 ABTOMaTnyeckoe ynpasrieHne cuctem oxnaxaexus sugos AL, HAOLL, L n
HL pomkHo obecneymBaTtb Bblgayy CUrHamoB ANsl OCYLLUECTBREHUSI CIieAyHLEn
CUrHanmsauum:

- O BKJTIOYEHMM CUCTEMbI OXIaXOEHUS:

NpW BKIIKOYEHUN MYCKOBOIO 3N1EKTPOHAcoca,

Npwv BKIIOYEHUN paboymx 3NEKTPOHACOCOB;

- 0 HEUCMPABHOCTU CUCTEMbI OXITAXKOEHMUS:

Npv aBapMNHOM OTKIIOYEHMM NMYCKOBOrO 3N1EKTPOHACOCa,

Npv aBapMNHOM OTKIOYEeHNM NiBoro paboyero anekTpoHacoca,

Npv aBapMNHOM OTKIIKOMEHNM PE3EPBHOIO 3N1EKTPOHAcOCa,

NPy BKITIOYEHUN PE3EPBHOMO 3NEKTPOHACOCA,

NPV HEOTKIIOYEHMM MYCKOBOrO 3fieKTpoHacoca npu paboTtaoumx paboumnx
aneKkTpoHacocax,

Npw BKINOYEHUN PE3EPBHOI0 UCTOYHMKA MUTAHUSA CUCTEMbI OXNaXOEHWUS;

- 06 OTKIIIOYEHUN CUCTEMbI OXNAKOEHUSI:

NPy OTKMOYEHUN paboyero u pe3epBHOr0 MCTOYHMKOB MUTaHUSA CUCTEMbI
oxriaxaeHus,

NpW OTKITKOYEHUN MYCKOBOrO N BCEX paboumnx 3eKTPOHaCOCOB;

- O BKJIOYEHUN M OTKIIOMEHUM HarpeBatens (4ns CUCTEM OXNaXOeHus BUOOB

AU v HAL).



.4 Tlo cornacoBaHuto Mexay wusrorosuteneMm un 3aka3dymkomMm MOryTt ObITb
YCTaHOBJIEHbI KOHTPOJIb 3a TeMHepaTypoﬁ Hanbonee HarpeT017| TOYKM OBMOTKM
TpchcbopmaTopa n cooTBeTCTBywOLUME allmfopUTMbl  yrnpasJiieHUA cucTemomn
oxnaxaeHus.

05 VYkazaHua o pabore  TpaHcdopmaTtopoB  MNpu  MNpeKpalleHum
OYHKLMOHNPOBAHNST  CUCTEMbI  OXIaXKOEHUS1 OOiDkHbl  OblTb  M3MOXEHbl B
3KCNnyaTaumoHHbIX JOKYMEHTaX.

[1.6 BBogHble annapaTtbl 3alpTbl OT TOKOB KOPOTKOrO 3aMblKaHWSA LuKadoB
aBTOMAaTUYECKOro yrnpaBfieHUs1 CUCTEMOWN OXSTaXOeHUa OOMkHbl ObITb CTOMKMMU K
AENCTBMIO TOKOB CKBO3HOMO KOPOTKOrO 3aMblKaHWs CO 3Ha4YeHMeM aMniuTygHoro
ToKa 16 KA.

0.7 B cuctemax oOxnaxgeHust OOMMKHO OblTb NpegycMOTPEHO  py4vHoe
ynpaereHue.

NMpunoxeHue E (o6sa3aTtenbHoe). NepeyeHb
TeEXHUYECKUX AAaHHbIX U XapaKTePUCTUK,
yKa3bliBaeMbIX B nacnopTte TpaHcdopmartopa

MpunoxeHue E
(obsazarenbHoe)

E.1 YcnoBHoe 0603Ha4eHne Cxembl U rpynnbl COeAUHEHMST OOMOTOK.
E.2 HomuHanbHas yacTtoTta B repuax.

E.3 HomuHanbHbii pexum  (yKasbiBalT, €ClM  pexuMMm OoTfndyaeTca  oT
NPOAOIMKUTENBLHOIO).

E.4 HomuHanbHas MOLHOCTb B KuroBosribTamrnepax (yKkasblBalT Takke
MOLLHOCTN OCHOBHbIX OBMOTOK TPeXoOGMOTOYHbIX TpaHCOpPMaTOpPOB M MOLLHOCTb
06moTkM HH TpexobMOTOYHbIX aBTOTpaHC(opMaTopoB).

E.5 HoMmnHanbHble HanpsbkeHUsa TpaHcdopMaTopa U HanpsXXeHUsa OTBETBIEHWN B
BOSIbTax UM KUMoBOSbTax.

MpumevaHne - [Ona ogHodbasHoro TpaHcdopmartopa, npegHas3Ha4yeHHoro Ans
COeANHEHMN B TpexdiadHyto rpynny, HanpsikeHna 0OMOTOK, CoeQuHSIEMbIX B 3BE3AY,
o603Ha4aloT B BUAe Apobu, YncnmTenem KOTopon ABMSETCs IMHENHOE HanpshkeHne

TpexdasHol rpynnbl, @ 3HaMeHaTenem .3 .

E.6 HomunHanbHble TokM 06MOTOK HA OCHOBHOM OTBETBIIEHUN B amMnepax.



E.7 HanpsxkeHne KOpOTKOro 3aMblkaHUA Ha OCHOBHOM OTBETBIIEHUM B
npoueHTax (ans TpexoOMOTOYHbIX TPaHCHOPMATOPOB YKa3blBalOT HanpshkeHue
KOPOTKOro 3aMblKaHusi BCex nap 0OMOTOK).

[Mpumedanue - [ing TpaHcdopmMaTopoB MOLWHOCTLIO MeHee 1 MB-A gonyckaeTcs
yKa3blBaTb 3HA4YeHME HanpshkeHWs KOPOTKOrO 3aMblKaHWsl, W3MEPEHHOe Mnpu
NPUEMOYHBIX UCTbITAHUSIX.

E.8 YpoBeHb wusonauumm OOMOTKM W ee HeuWTpanu; npu 3TOM YyKasblBaloT
ucnblTaTeslbHble HaNPsKEHUS MNPOMBILLIEHHON Y4acTOTbl M MOSHOMO PO30BOro
nMnynbca Ansi BHyTPEHHEN N30NSILLUN.

E.9 Knacc HarpeBoCTOMKOCTU M30M1AL MU - TONBKO AJ1A CyXUX TpaHCopmMaTopoB.

E.10 [aHHble npuemMocOaToyHbIX MWCNbITaHUN, HeobxoauMmble AnS BBOAA
TpaHcdopMaTopa B 9KCnyaTaumio.

E.11  MowHocTb  TpaHcdopmaTopa npu  OTKIKOYEHHOM  OyTbe  And
TpaHcopMaTopoB ¢ oxraxgeHem [l.

E.12 Haubombwmin pnmMtenbHO [ONyCTUMbIMG TOK B oOOwwen obmoTke Ons
aBTOTpaHCopMaTopoB.

E.13 lNoTepu xonocToro xoaa.

E.14 lNoTepn KOPOTKOro 3aMblkaHsi HA OCHOBHOM OTBETBIIEHUN BO BCEX MAPHbIX
pexvmanx.

E.15 lNoTepn n HanpseHne KOPOTKOro 3aMblKaHUS Ha KpanHUX OTBETBIIEHUAX -
Ans TpaHcdopmatopos Pl1H.

E.16 HanpsbkeHne KOpPOTKOro 3amblKaHMA BCEX nap 4YacTen pacLuensieHHOW
OOMOTKM M Map W3 KakOoOM 4YacTuM pacluenyieHHOM OOMOTKM W Kaaom u3s
HepacLlenneHHbIX OOMOTOK Ha OCHOBHOM W KpaWHWX OTBETBNEHUAX - Ans
TpaHcdopMaTopOB C pacLUeneHHbIMM 0O MOTKaMMI.

E.17 Tok xonocToro xoaa.

E.18 ConpoTtuBneHne o6MOTOK NOCTOSIHHOMY TOKY.

MNpumevanue - Ecnm conpoTuBReHNs NOCTOSHHOMY TOKY Mexay OTAeNbHbIMU
napamm 3axumoB OOMOTKM Tpexdia3HOro TpaHcdopmartopa oTnmyaroTcs Apyr OT
Apyra BCReacTBuMe  KOHCTPYKTUMBHBIX WM TEXHOSOMMYECKUX OCOBeHHOCTEN
ncnonHeHms obmoTok, oteogos, yctponcTs BB (PIMNH) 6onee yem Ha 2%, TO B
nacnopTe AOMKHbl ObiTb yKa3aHbl U3MEPEHHbIE 3HAYEHWUsI CONPOTUBIEHUI MeXay
BCEMU Napamu 3a>KMMOB.

E.19 ConpoTuBrneHve M TaHreHC Yyrra AUSNEeKTPUYECKUX MOTEPb M30MsSLMM
TpaHcdopmaTopa.

E.20 3HayeHne TemnepaTtypbl, MNpU KOTOPOM UIMEPSSIMCb COMPOTUBIEHUE
OBMOTOK MOCTOSTHHOMY TOKY, COMPOTUBMIEHWME W TaHIEHC Yrna AN3NeKTPU4ecKux
noTepb M3onsauum TpaHcdopmartopa.

E.21 YkaszaHne o6 obnerdeHHoOM wu3onduuMM - Ans TpaHCcdopMaTopoB C
obnerdyeHHon nsonaymnen.



E.22 PacueTHass TennoBasi MOCTOsIHHAs BPeMeHW TpaHcdopmatopa, a Mo
COMMacoBaHUIO MeXay W3rotoButenem u norpebutenem - MakcumanbHas Wu
MUHMUManNbHass  pacyeTHble  TennoBble  MOCTOSIHHbIE  BPEMEHN  OOMOTOK
TpaHcdopmaTopa - Ans TpaHcopmMaTopoB MOLLHOCTLIO 6onee 1 MB-A.

E.23 ConpoTtueneHre HyneBown nocnegoBaTenbHOCTU - Ans TpaHcdopMaTopos,
Yy KOTOpbIX W3MEpeHVe 3TOro COMPOTMBIIEHUS MPegyCMOTPEHO HAaCTOSLWMM
cTaHgaptom nnm HL Ha TpaHcdopmaTopbl KOHKPETHbLIX BUOOB.

E.24 O6o3HaveHne HL n npobuBHOE HanpsbkeHMe macna, NPUMEHEHHOro Mnpu
UCMbITAHUAX, M Macna, KoTopbiM 3anonHeH 6ak TpaHcdopmaTopa (ans
TpaHcdopmaTopoB kraccoB HanpsbkeHust 110 kB u cBblwe pomkeH ObiTb
AOMNOSIHUTENBbHO YKa3aH TaHreHc Yyrrna OUAaneKTpUYeckux noTepb Macra npu
Temnepatype 90 °C).

E.25 3HaueHus M3MEPEHHbLIX CUIT NMPEeCCOBKN KaXOOoro rnpeccywLwiero Kosbua
He3aBUCMMO OT MOLLUHOCTU U KIacCa HanpAaXxeHua.

E.26 [pyrne TexHudeckne [AaHHble MO YCMOTPEHUO W3rOTOBUTENS WM Mo
COrracoBaHU0 Mexay U3rotToBuUTenem n noTpedurenem.

E.27 MacnopTt gorrkeH 6b1Tb 0dhopMIieH B COOTBETCTBUM € TpeboBaHuamm TOCT
2.601.
MpumeyaHns

1 Ona HanpskeHua K3 (LF.) KpanHux otsetBrieHni (cm. E.16) pgonyckaetcs
yKasblBaTb BMECTO M3MEPEHHbIX pacYETHble 3HAYEeHUA C Y4EeTOM pe3yrbTaToB

UCMbITaHWW, TO €CTb C MepecHeToM W3MEPEHHOro 3HayeHus Li. OCHOBHOIO
OTBETBIIEHNS K KparHEMY OTBETBEHMIO MPONOPLMOHANbHO OTHOLLEHUIO PACYETHbIX

3HaveHun L.

2 [Ina TpaHcdopMaTopoB MOLUHOCTbLIO A0 6,3 MB-A BKMOYUTENBHO O0MYyCKaeTCs
yKasblBaTb HOPMUPOBaHHbIE 3HA4YEHUS NapamMeTpoB, NpueeaeHHbIx B E.13-E.17.

NMpunoxeHue X (o6a3atensHoe). MapkupoBKa
BbIBOAOB U OTBETBNIEHUU CUNOBbIX
TpaHcopmaTopoB

MpunoxeHune X
(obaszarenbHoe)

X.1 Mopsapok o6o3HavYeHUnA

MapKvpoBKY BbIBOLOB W OTBETBIIEHWI CWUSOBbLIX TpPaHCGOPMAaTOpPOB creayet
BbIMOMHATb, MNPUMEHSII CUCTEMY OOO3HaYeHuI, OCHOBAHHYKD Ha YepenoBaHWM
nponucHelx ©ykB naTuMHCKoro andgasuta U apabCckux uudgp, HO [ONYCTUMO
NPUMEHSATb CTPOYHbIE DYKBbI.

[MpyMepbl MapKUPOBKM BbIBOAOB M OTBETBIIEHUA CUSOBLIX TpaHCKOpMaTopoB
npuBeaeHsbl Ha pucyHkax XK.1-XK.8.
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PucyHok X.1 - MapkunpoBka o6MOTOK ha3sbl
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a - obmoTKa dpasbl C OTBETBMEHUAMN nocpeauHe; 6 - obmoTka asbl ¢ rpybon u
TOHKOW CTYMEHSIMU PEryNMpOBaHnS

Ha OOHOM KOHUe OOMOTKM; B - OOMOTKa hasbl, cocToswasi M3 OBYX 4YacTew,
COefVHSAEMbIX NocneaoBaTesibHO

UM napannensHo; r - obMoTka hasbl, cocToAWaa 13 ABYyX YacTen, COEANHEHHbIX
nocregoBaTenbHO,

Kakgas M3 KOTopbIX MOCPEANHE OTBETBIIEHUS

PucyHok 2K.1 - Mapkuposka 06MOTOK ¢hasbl

PucyHok X.2 - MapkupoBka ogHoda3HbIX
TpaHccgopmaTopoB
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a - TpaHcdopmaTop ¢ AByMst obmoTkaMm 6e3 oTBETBNEHUIA; 6 - TpaHcdopmaTop ¢
Tpemsi obMoTKaMm
6e3 OTBETBIEHUI; B - aBTOTpaHcdopmaTop 6e3 oTBETBNEHWIA

PucyHok K.2 - MapkunpoBka ogHoa3HbIX TpaHcopmaTopoB

PucyHok X.3 - MapknpoBka ogHoda3HbIX
aBToTpaHccopmaTopoB
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a - oOMOTKa C OTBETBIEHMSAMMU, NMOMELLEHHAA Mexay nocrnegoBaTenibHOM 1 obLen
obmMmoTKamu;

© - obmoTKa C OTBETBMEHUAMW, MOMELUeHHasi B KOHLe MocreaoBaTernbHOM
OOMOTKWU;

B - OGMOTKa C OTBETBMNEHNAMMW, OAUH KOHEL, KOTOPOW NOAKIMOYEH K COEAUHEHNIO
MeXay nocrieaoBaternbHoM U 0bLLen obMoTkamm

PucyHok K.3 - Mapknposka ogHoa3HbIX aBToTpaHCopMaTopoB

PucyHok X.4 - MapkupoBKa TpexgasHbIx
ABYXOOMOTOUYHbIX TpaHcdopmMaTopoB
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PucyHok 2K.4 - Mapkuposka TpexdasHbix AByX0OMOTOYHbIX TpaHCopMaTopoB

PucyHok X.5 - MapknpoBka TpexdasHoro
TpexobMoTo4YHOro TpaHccpopmarTopa



PucyHok X.6 - MapkupoBka 0OMOTKU HU3LLIEro HanpshKeHUsA
pucyHka X.5, ecnu oHa coeMHeHa B OTKPbITbIU
TpeyrosibHUK
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PucyHok K. - MapkupoBka PucyHok >K.6 - MapkupoBka 0BMOTKM
Tpexga3Horo TPexXobMOTOYHOrO HU3LLEro HanpsikeHnsa pucyHka XK.5, ecnu
TpaHcopmaTopa OHa coeuHeHa

(Y /¥, D-0-5) B OTKPbITbI TPEYronbHUK

PucyHok X.7 - MapkupoBKka TpexdasHoro
aBToTpaHcdopmaTopa

PucyHok X.8 - MapkupoBKa JIMHEMHOIO perynmMpoBO4YHOro
TpaHccgopmaTopa ¢ Bo36yxaarwen oo6MOTKON,
coeANHEeHHOMN B TPeyrosfibHUK
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PucyHok K7 - MapkupoBka PucyHok XK.8 - MapkupoBka nvHenHoro
TpexdpasHoro aBToTpaHcopmaTopa ( perynmMpoBOYHOrO TpaHcdopmartopa C
BO30y>kOatoLLEN obMoTKOW,

T, asto/I -0) ,
COEeANHEHHON B TPEYrobHIK

.2 KoHubl 06MoTOK (ha3bl

[Ba KkoHua oBMOTOK ¢basbl, MOABOAUMbBIE K FIMHEMHOMY WIN HENTparibHOMY
BblBOAAM, CrielyeT MapKupoBaTb COOTBETCTBEHHO Ludpamu 1 1 2.

Ecrm o6MoTKM ha3bl Ha KOHLAX UMEKT OTBETBMEHMS, NpeaHa3HavYeHHble Ans
npucoeguHeHus Kk yctponctsam MNBEB unn PINH, koTopblie BeayT K nMHenHOMY vnm
HeuTpanbHOMY BbiBOAAM, TO 3TU BbIBOAbI CriefyeT MapkupoBaTb COOTBETCTBEHHO
uundppamn 1 unn 2.

[Mpn Takon cucTeme MapKMpOBKW BbIBOAOB M OTBETBIIEHUA HA YepTeXax CXeMm
o6MOTOK npeanonaraeTcs OANHAKOBOE HamnpaBfieHNne HaMOTKU ANst BCeX 0OMOTOK.
MonsipHOCTb KOHUOB 1 M 2 Bcex OOMOTOK OOHOIO CTEPXHS Takxke Bcerga
ofuHakoBas.

X.3 JluHe HbIN U HenTpanbHbIN BbIBOAbI
JlnHenHble BbIBOObI OOMOTKM TpexdasHoro curnoBoro TpaHcdopmMaTopa

crnepyet obosHayaTb 6ykBamu 1T, W | ", KOTOpble nomMewaT nepea undpamu,
npvBegeHHbiMn B XK.2. Ecnm HeobxoamMmo, gonyckaeTcs nomewarb 3Tn OyKBbl
Takxe nepeq undpamu, npusegeHHsiMm B XK.5 n XK.6.

Hentpanb o06MOTKM, COeOuMHEHHOW B 3Be3gy WM 3ursarom, cregyet
o6o3Ha4aTb 6ykBon N.



XK.4 O603Ha4YeHne o6MOTOK

PasnnyHble 06MOTKM TpaHcdopmaTtopa crnegyer obo3HavaTb Ludpamu,
KoTopble nomelaroT nepeq Oyksamu, npusegeHHbIMM B 2K.3. OBMOTKY BbICLLEID
HanpskeHna cnepyet obo3HayaTb Lndpon 1, a gpyrme obmMoTku - umdpamu 2, 3,
4... B HACXOOALWEM NMOpsSiAKE HOMUHATBHBLIX HaNpPsKeHWNA.

[ns aBToTpaHcOpMaToOpOB, Y KOTOPbIX ABE OOMOTKM MMEHT OOWMIA KOHel,
3TOT KOHeL, cregyeT MapkmpoBaThb Lndpon 2 (CM. pucyHok XK.2B).

MpumedaHne - Ecnnm Heckomnbko OOMOTOK MMEKT OA4MHAKOBOE HOMWHArbHOEe
HanpsbkeHne, TO MNPUMEHEHMe COOTBETCTBYIOLLIErO MM LUEPOBOro obo3HavyeHus
criegyet corracoBaTb MeXay U3rotoBuTenem n notpeburtenem.

X.5 NMNocnepoBaTtenbHoO-NapannenbHoe coeaUHeHUue

Ecrm obMOTKM ha3bl COCTOAT M3 HECKOMbKMX YacTeln, KOTopble MOryT ObiTb
COeINHeHbI nocregoBaTenbHO UM NapasnnenbHO, TO KOHLbI 9TUX YacTen crieqyeT
o6o3HavaTb undpamm 1, 2, 3, 4..., Npy 3TOM JNIMHEVHbIE UM HENTParbHblE€ KOHLbI
06MOTOK ¢ha3bl MapKUpyoT Lundpamm 1 n 2 B cootBeTCcTBUM C TpeboBaHmamm XK.2.

X.6 MapkupoBKa oTBe TBNeHUN

OTtBeTBneHns, nogBoaummble K ycTtponctBam PIMH wnm TBB, cneayet
o603Ha4aTb rpynnon Lundgp, pacnonioxXeHHbIX B BO3pacTaroLweM nopsaake. 3HadeHus
3TUX Undp AOIKHbI ObiTh 6onblue NpUMeHsieMbIX ONst 0603HaYEeHUA IMHENHOIO U
HEMTpanbHOr0O BbIBOAOB W 00O3HA4YEHMS] KOHLOB 4YacTen o06MOTOoK dhasbl,
COeaVHEHHbIX NocrieqoBaTeNbHO UM NapannensHo.

Hymepauusa gorrkHa HaunHaTbCa ¢ Grikanmwero K KOHUY, MpoOMapKUpOBaHHOMY
umdponn 1, orBeTBrieHus. MapkuMpoBka OOMOTOK C  nepeknvaemMbiMm
OTBETBIIEHNSIMW [OOIPKHA OCHOBbIBATbCHA Ha TakOM COeLWMHEHUM, KOTopoe AaeT
Hanbonblwee 3GPEKTMBHOE YUCIIO BUTKOB ONsi OOMOTKM, NPUCOEOMHEHHON K
ycTtponctsy BB nnu PIH.

O6MOTKM aBTOTpaHCOPMATOPOB C OTBETBIIEHUAMMWN, PACMONIOKEHHBIMU MEXY
nocnegoBaTtesibHOM UM oOLer OOMOTKaMM WM Ha KOHLUE noclieaoBaTeribHOn
oO6MOTKM, a Takke OOMOTKMW, OOMH KOHEeL, KOTOpbIX MOAKIOYEH K COEOVNHEHMIO
Mexay nocnegoBatenbHon M obuenn obmoTkamu (cMm. pucyHok XK.3B), crnepyet
HyMepoBaTb Kak nocrieaoBaTenbHyt0 0OOMOTKY.

B 6onee crnoxHbIx criyvasix, Hanpumep, Kkorga asa TpaHcdopmMmaTtopa NOMELLEHbI
B 0auH 6ak, TpebyeTcs cornacoBaHne Mexay 3rotoBuTenem n notpeburenem.

NMpunoxeHune U (obasatenbHoe). UcnbiTaHue
npoo6bl Macna u3 6aka MacnsiHoro

TpaHcd opmMaTopa U KOHTaKToOpa yCTponcrTaea
PIH, nmerowero raweHve ayrm B macne

MpunoxeHue U
(obsasarenbHoe)



NcnbiTaHne npobbl Macna [OomkHO ObiTb MNpoBeeHO Mo criegylowmm
rnokasarensam:

- onpeaeneHne NpoBbMBHOMO HaNPsHXXeHWs AN TpaHCHopMaToOpPOB MOLLHOCTLHO 1
MB-A n 6onee n TpaHcdopmMaTopoB Kracca HanpshkeHus 35 kB HesaBucumo oOT
MOLLHOCTY;

- OnpegeneHne TaHreHca yrna AuaNnekTpUYeckux noTepb Npu Temnepartype
nntoc 90 °C ans Bcex TpaHcopmaTopoB knaccoB HanpsikeHnsa 110 kB n cBbiLwe;

- onpefeneHne BrarocogepkaHusa n CoaepXaHns MexaHn4yeckux npuMmecen ons
TpaHccopmaTopoB, B HL, KOTOPbIX yKazaHHble NoKa3aTenm HOPMUPOBaHbI.

MpumeyaHuns

1 [ns ocTanbHbIX TpaHcopMaTopoB NPOOMBHOE HaMpsiKeHUE onpenenstoT no
NpoOMBHOMY HanNpsbKEHMIO NPoObl Macna, OTOMpaeMon He pexe OAHOro pasa B
AEHb N3 eMKOCTU, U3 KOTOPOW Macrsio 3anuBaroT B TpaHcdopMaTopbl 1 napameTpbl
Macria B KOTOPOM onpeaensoT HeNoCpeACTBEHHO NOCSie Kaxaom 4ONMMBKU Machna B
YKa3aHHY0 EMKOCTb.

2 WcnblTaHne npobbl Macra u3 KoHTakTopa ycTponctsa PIH pgonyckaetcsa
NpOBOAMTb 40 YCTAHOBKM 3TOr0 YCTPOMCTBA Ha TpaHcdopmaTop.

Bbubnuorpadus

[1] MGK 60076-5:2006 Cunosble TpaHcdopmaTtopbl. YacTb 5. CTonkocTb npu
KOPOTKOM 3aMblKaHWM

Penakums gokymeHTa ¢ y4eToM
M3MEHEHM 1 OONOSIHEHNN NOArOTOBIIEHA
AO "Kopgekc"
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