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MpeaucnoBue

Llernn v npyvHumnel ctaHgaptusaumm B Poccuiickon ®egepauunn yctaHoBneHbl PegepanbHbiM 3akoHOM OT 27 aekabps
2002 r. N 184-®3 "O TexHM4eckom perynupoBaHuu”, a npaBuia NPUMEHEHUS HaUMOHarnbHbIX CTaHAapToB Poccuiickon
depepauun - FTOCT P 1.0-2004 "CtaHgapTusaumsa B Poccumnckon degepaumm. OCHOBHblE NONOXeHNs"

CBepeHuA o cTaHpapTe

1 PABPABOTAH ®unumanom OAO "HTL, anekTtpoaHepretuka" - BHUNG, depepanbHbiM rocyaapCTBEHHbLIM
YHUTaPHbLIM NpeanpuaTnemM "BcepoCCUNCKUA ANEKTPOTEXHUYECKUIA UHCTUTYT M. B.U.JlennHa" (Pryr BON)

2 BHECEH TexHuyeckum KomMmuTeToM nNo cTaHgaptusaumm TK 37 "OnektpoobopyaoBaHue Ans nepegayu,
npeobpasoBaHns U pacnpeneneHnst aNekTpoaHeprumn”

3 YTBEP>X[OEH 1 BBE[EH B IENCTBWE lMpukasom deaepansHOro areHTCTBa Mo TeXHUYECKOMY PerynpoBaHiio 1
meTponoruu ot 9 anpens 2007 r. N 60-ct

4 Hacrtoswumn ctaHgapT pa3pa60TaH C y4€TOM OCHOBHbIX HOPMAaTUBHbIX NonoXeHun cnegyrwmx MexgyHapoaHbIX
CTaHOapToB:

M3K 60076-1 (B 4acTV OCHOBHbIX MOHATUIA U ONpeaeneHnn);

M3K 60076-2, MOK 60076-3 u M3K 60076-5 (B yactM TexHudeckmx TpeboBaHU MO HarpeBy, SMNEKTPUYECKON
NPOYHOCTM U CTONKOCTW NPU KOPOTKUX 3aMbIKaHUSIX)

5 BBE[IEH BINEPBbIE

UHpopmayussi 06 u3MeHeHusx K HacmosweMmy cmaHOapmy nybrukyemcss 8 exez200HO u30asaeMoM
UHhopmayuoHHoOM ykaszamerne "HayuoHarnbHble cmaHOapmbl”, @ meKcmbl U3MEHEHUU U [onpasoK - 8 eXeMeCs4YHO
u3dasaeMbiX UHGOPMaUUOHHbIX yKazamensx "HayuoHanbHble cmaHOapmbl". B crnydae nepecmompa (3aMeHbl) unu
OmMeHbl Hacmosiueeo cmaHOapma coomeemcmsyruiee ysedomreHue 6ydem ornybnuKogaHO 8 eXeMecsYHO
u3dasaeMoM UHGopMayUOHHOM ykKkasamerne "HayuoHanbHble cmaHdapmel”. Coomeemcmeyrowas UHpopMayus,
yseOoMmiieHUe U MmeKCmbl pa3Mewarmcss makxe 6 UHHOPMaUUOHHOU cucmeme obuweao Monb308aHuUsi - Ha
oguyuanbHom calime ®edepanbHO20 azeHmcmea [0 MexXHUYECKOMY peayiupo8aHuro U Memposiosuu 8 cemu
WHmepHem

1 O6nacTb NnpMMeHeHusA



HacTosiumiA ctaHgapT pacnpocTpaHsieTcsl Ha CUMoBble TpaHcdopmaTopbl OOLLEero HasHavyeHusi, B TOM 4ucre Ha
aBTOTpaHcopMaTopbl, TpaHCOPMaTOpbl COBCTBEHHbIX HYXA, SMNEKTPOCTaHUMIA 1 TpaHcopmaTopbl AN KOMMIEKTHbIX
TpaHcdopmMaTopHbix noacTaHumi (KTI), TpexdasHble MOLWHOCTbIO He MeHee 5 kB-A M ogHoasHble MOLLHOCTbIO He
MeHee 1 kB-A knaccos HanpsxeHus o 1150 kB BkntoumMTenbHO, NpegHasHayvYeHHble AN HYyXKO 9KOHOMUKM CTPaHbl.

CraHnpgapT pacnpocTpaHseTcsa Ha obopyaoBaHue, paspaboTtaHHoe nocne 1 aHeapsa 2008 r.

CtaHpapT He pacnpocTpaHseTcsa Ha TpaHcdopMaTopbl ManorW MOLHOCTUM W cneuuvarnbHble TpaHchopMaTopbl
(npeobpasoBaTternbHble, ANEeKTPONneYHble, TAroBble, MYCKOBbIE, CBAPOYHbIE U Ap.), a Takke TpaHcOpPMaTopbl C YUCIIOM
o6moTok bonee Tpex. TpeboBaHUsI HACTOSALWEro cTaH4apTa MOrYT MOMHOCTLIO UMW YaCTUYHO NMPUMEHHATLCS ONA 3TUX
TpaHCcOpPMaTOpPOB, ECINN HA HUX HET OTAENbHbLIX HOPMATUBHbIX JOKYMeHTOB (aanee - H).

[na Tex 13 yka3aHHbIX CUMOBbIX TpaHCOPMAaTOPOB, HA KOTOpble MMelTCa oTAenbHble HI, HacToAwMn ctaHAapT
pacnpocTpaHaeTcs TONbKO B TOW Mepe, KoTopas cneuuanbHo oroBopeHa B H Ha 3Tu TpaHcdopmaTopsl.

Mpumeyvanme - Yncno obmMoTok TPexoOMOTOUYHOro TpaHcopmaTopa onpeaenstoT Mo YACNY ero OCHOBHbIX OOMOTOK,
T.€. 6e3 yyeta 0OMOTOK PEerynMpoBOYHbIX N KOMMEHCALMOHHbIX.

2 HopmaTtuBHbIe CCbINKU

B HacTosilem cTaHgapTe UCNosb30BaHbl HOPMATUBHBIE CCbINKM Ha CrieaytoLne cTaHaapThbl:

FOCT P 51685-2000 Penbcbl xxene3HoaopoxHble. OOLmne TeXHUYECKMe ycroBust

FOCT P NCO 9001-2001 Cuctembl MeHeaxmeHTa kadectBa. TpeboBaHus

[OCT 2.601-2006 EgnHasa cuctema KOHCTPYKTOPCKOW AOKYMEHTauMmn. QKCnyaTaumoHHbIe JOKYMEHThI

FOCT 9.014-78 EgvHasa cucteMa 3awuTbl OT KOPPO3UW U cTapeHus. BpemeHHasi NpoTMBOKOPPO3MOHHAsA 3aliuta
nsgenun. Obwme TpeboBaHus

[OCT 12.1.004-91 Cuctema ctraHgapToB 6e3onacHocTu Tpyaa. [NoxapHasa 6e3onacHocTb. Obwue TpeboBaHua

FOCT 12.2.007.0-75 Cuctema ctaHgaptoB 6e3onacHocTu Tpyaa. M3genus anektpotexHudeckue. O6wme TpeboBaHms
©6es3onacHocTn

FOCT 12.2.007.2-75 Cwuctema craHgapToB 6esonacHocTM Tpyda. TpaHcdhopMaTopbl CUITOBbIE W peakTopbl
anekTpu4yeckune. TpeboBaHns 6e3onacHoCTM

FOCT 12.2.024-87 Cuctema ctaHgapToB 6e3onacHocTu Tpyaa. Lym. TpaHcdhopmaTopsl cunoBble MacnsHble. Hopmbl
1 MeToAbl KOHTpONSA

FOCT 721-77 Cwuctembl anekTpocHabxeHusi, ceTu, UCTOYHMKW, MpeobpasoBaTeny M NPUEMHUKU 3NEeKTPUYECKon
aHeprnun. HomuHanbHble HanpsXxeHns caebiwe 1000 B

FOCT 982-80 Macna TpaHcdopMaTopHble. TeXHUYECKUE YCnoBUS

FOCT 1516.3-96 3nekTtpoobopyaoBaHMe NEPEMEHHOr0 Toka Ha Hanpsbkenus ot 1 go 750 kB. TpeboBaHusa k
SﬂeKTpI/IHeCKOIZ NPOYHOCTN n3onaunun

FOCT 3484.1-88 TpaHccopmaTophkl cunosble. MeToabl SNeKTpOMarHUTHbBIX UCMbITaHWUIA

FOCT 3484.2-88 TpaHcopMaTophbl cunoBble. McnbiTaHus Ha Harpes

OCT 3484.3-88 TpaHccopmaTophbl cunoBble. MeToabl M3MepeHUIt AM3NEKTPUYECKMX NapaMeTPoB U30NALUn
FOCT 3484.4-88 TpaHccopmaTophl cunoble. AcnbiTaHna 6akoB Ha MeXaHMYECKYH NPOYHOCTb

OCT 3484.5-88 TpaHcdhopmaTtopbl cunosble. AcnbiTaHns 6akoB Ha repMeTUYHOCTb

FOCT 7746-2001 TpaHcdopmaTtopbl Toka. O6Lme TeXHUYeCKue ycrnoBus

[OCT 8865-93 Cuctembl anektpudeckon nsonaumm. OueHka HarpeBoCTOMKOCTU U Knaccudmkaums



FOCT 9680-77 TpaHcdopmaTtopbl cunoBble MoLHoCTh0 0,01 KB-A n 6onee. Pag HOMMHAnNbHbIX MOLLHOCTEN

FOCT 9920-89 (MOK 694-80, MOK 815-86) OnekTtpoyCTaHOBKM NEepeMeHHOro Toka Ha HanpshkeHue oT 3 go 750 kB.
[rnvHa Nyt yTeykun BHELIHEWR U30nsuum

[OCT 10434-82 CoeaunHeHus KOHTaKTHble anekTpudeckune. Knaccudumkaums. Oblime TexHnyeckme TpebosaHns

FOCT 10693-81 BBoabl kOHOEHCATOPHbIE repMeTUYHble Ha HOMMUHanbHble HanpshkeHus 110 kB u Bbiwe. O6wwme
TEeXHMYEeCKue ycrioBus

FOCT 13109-97 Onektpuyeckass aHeprnsi. COBMECTMMOCTb TEXHUYECKMX CpeacTB aneKkTpomMarHutHas. Hopmbl
KayecTBa 3MeKTPUYECKON IHEPrMN B CUCTEMAX ANEKTpocHabxeHns obLlero HasHavyeHus

FOCT 14192-96 MapkupoBka rpy3os

[OCT 14209-97 (M3K 354-91) PykoBoACTBO NO Harpy3ke CUMNOBbIX MaCrsHbIX TPAHCHOPMaToOpoB

FOCT 14254-96 (M3K 529-89) CteneHnu 3awwmThl, obecneynBaembie obonovkamu (Kog IP)

FOCT 15150-69 MawwuuHbl, Npubopbl U Apyrne TeXHUYecKkne nsgenus. VICmonHeHns Ans pasnuuHbiX KNMMaTUy4ecKmx
parnoHoB. Kateropuw, ycnoBusi akcnnyataumm, XpaHeHUsl U TPaHCNOPTMPOBaHUS B YacTu BO3OEWCTBUSI KIMMAaTUYECKUX

(aKTopOB BHELUHEN cpeabl

FOCT 15543.1-89 Wspgenua anektpotexHudeckue. OOwme TpeboBaHWs B 4aCTU CTOMKOCTU K KIMMATUYECKUM
BHELUHUM BO34ENCTBYIOLLMM (hakTopam

[OCT 16110-82 TpaHchopMaTopbl cunoBble. TepMUHbLI U onpeaeneHns

FOCT 17516.1-90 N3penus anekTpoTtexHuyeckue. O6wme TpeboBaHUsA B HacTU CTOMKOCTU K MEXaHUYECKMM BHELLUHUM
BO3[ENCTBYIOLWMM pakTopam

FOCT 18620-86 MNapgenus anekTtpoTexHudeckne. MapkupoBka
FOCT 20243-74 TpaHchopMaTophbl cunoBble. MeToabl UCMbITAHUA Ha CTOMKOCTb NPX KOPOTKOM 3aMblKaHUN

FOCT 21023-75 TpaHcdopmaTtopbl curoBble. MeToabl W3MEPEHU XapakTEPUCTUK YaCTUYHbIX pPaspsaoB Mnpu
UCMbITaHUSIX HANPSPKEHWEM MPOMBILLNIEHHOW YacToThbl

FOCT 21128-83 CucTtembl anekTpocHabXeHus, ceTn, UCTOYHUKK, npeobpas3oBaTtenn u NPUEMHUKMA INEKTPUHECKON
aHeprun. HomuHanbHble HanpsxeHns go 1000 B

FOCT 21130-75 WN3penus anekTpoTexHuyeckne. 3axumbl 3a3eMnsolime U 3Haku 3asemneHus. KoHCTpykuus u
pa3mMepbl

FOCT 22756-77 TpaHcdopmaTtopbl (CUMOBbIE M HaMpsKeHus) U peakTopbl. MeToabl UCMbITAHWU 3MNEKTPUYECKOn
NPOYHOCTU U30NALUN

FOCT 23216-78 VN3penus anekTpoTexHnyeckne. XpaHeHne, TpaHCNOPTUPOBaHME, BpEMEHHAs MPOTUBOKOPPO3NOHHAsE
3awuTa, ynakoska. ObLive TpeboBaHna 1 MeToabl UCTIbITAHUIA

FOCT 23865-79 BBogbl KOHOEHCATOPHbIE FEpMETUYHbLIE HA HOMUHarbHble HanpsXeHns ot 110 kB un Bbiwe. Tunbl 1
pasmepbl

FOCT 24126-80 YcTpomncTBa perynupoBaHMs HAMPsPKEHWs CUIOBBLIX TpaHCOpMaTtopoB nog Harpyskon. O6wwme
TEeXHUYEeCKue yCcroBus

FOCT 30830-2002 (M3K 60076-1-93) TpaHcdopmaTopbl cunoBble. YacTb 1. O6wme nonoxeHus

Mpumeyanue - TNpy NONb30OBaHWMM HACTOSALWMM CTaHAAPTOM LienecoobpasHo npoBepuUTb AENCTBME CCbINIOYHbLIX
CTaHOapToB B MH(POPMALMOHHON cucTeme obLLero nonb3oBaHud - Ha oduumanbHoMm cante degepanbHOro areHTcTea no
TEXHUYECKOMY PEerynupoBaHMi0 U MeTponorum B cetn VIHTepHeT unu no exerogHo usgaBaemMomy MHAPOPMALMOHHOMY
ykasaTteno "HauuoHanbHble cTaHaapThl”, KOTOpbIA OMyb6rvMkoBaH MO COCTOSHMIO Ha 1 sHBaps Tekylwlero roga, v no
COOTBETCTBYIOLLMM EXEMECSYHO N3gaBaeMbiM MHOPMAaLMOHHBIM yKa3aTensam, onybnukoBaHHbIM B TekyLem rogy. Ecniun
CCbINTOYHBIN CTaHAapT 3aMeHeH (M3MEHEH), TO MpU MONb30BaHUN HACTOSALWMM CTaH4APTOM crnefyeT PyKOBOACTBOBATHLCSA



3aMeHArLwnm (MSMeHeHHbIM) CTaHOapToM. Ecnu ccbinoyHbin CTaHOapT OTMEeHeH 6e3 3aMeHbl, TO NONOXeHne, B KOTOpPOM
[aHa cCblfika Ha Hero, NPUMEHSAETCS B YacTu, He 3aTparmBatoLlen aTy CCbISKy.

3 TepMuHbI U onpeaeneHus

3.1 B HacTosileM cTaHgapTe npuMmeHeHbl TepMuHbl no FOCT 30830.

3.2 B HacTosleM cTaHAapTe NPUHAT TEPMUH "HOPMaTMBHBIN AOKYMEHT" - AOKYMEHT, yCTaHaBnusawoLwWwuiA npasuna,
obLmMe NPUHLUMMbLI MW XapaKTEPUCTUKM, Kacalolmecs TpaHCchopMaTopoB, U BKNOYaloLWwmn B cebs noHATUA: cTaHaapT,

TEXHUYECKME YCIOBUS, TEXHWYEcKoe 3agaHue, TexHU4eckas crneundukaums M Opyrue OOKYMEHTbl Ha MOCTaBKy
npoayKLUum.

4 Knaccudmkauyus

4.1 Cunosble TpaHCOPMAaTOpPbI KNaccuuLMpyroT No CneayroLwmm npuaHakam:

- no ycrnosusim paboTkl - Ha TpaHcdopMaTopbl, NpeAHasHavYeHHble AN paboTbl B HOPMarbHbIX 1 0COObIX YCNOBUSX;

- no Buaam - cornacHo NOCT 16110, xapakTepusylWwmnM HasHAYeHUE U OCHOBHOE KOHCTPYKTUMBHOE WCMONHEHWE
(opgHOasHble, TpexdasHble, OBYXOOMOTOYHblEe, TpexobmoTOouHble, perynupyemble nog Harpyskon  (PIIH),

nepeknovaemble 6e3 Bo30yxaeHus (MbBB), no Buay oxnaxaeHvsa n 1.4.);

- MO MOLLHOCTH.

Mpumeyarune - Mo BuAay m3onupytowen 1 oxnaxaaroLlen cpedbl TpaHcopMaTopbl KNaccuuuMpyloT Ha MacnsaHble
(macno MuHepanbHOE WM CUHTETUYECKOE, BKMOYAA XUAKUN HEropluvi AMSNEKTPUK) U Cyxue, B TOM 4ucne
TpaHcdopMaTopbl C TBEPAON N30NALMEN.

4.2 YcnoBus paboTbl

4.2.1 HopmanbHble ycnoBusi paboTbl

Hopmaanble ycnosua paGOTbI OOJKHbl COOTBETCTBOBATL Crieyolnm TpeGOBaHVIﬂMZ

- BbICOTa YCTaAHOBKM Hag ypoBHEM Mops - He 6onee 1000 m; ana TpaHcdopmaTopoB knacca HanpsbkeHus 1150 kB - He
6onee 500 m;

- TeMnepaTypa OKpyXaloLLero Bo3ayxa v oxnaxaatowen cpegbl - knuMmaTtndeckoe mcnonHernve Y no FOCT 15150 un
FOCT 15543.1; cpegHecyTouyHasa TemnepaTtypa Bo3ayxa - He Bbilwe 30 °C; cpegHerogoBas TemnepaTypa Bo3gyxa - He
Boiwe 20 °C; gna TpaHcOpMaTopoB C BOASAHLIM OXIAXOEHWEM TemrepaTypa OXnaxpalolwen Boabl y Bxoga B
oxnaguTensb - He Bblle 25 °C;

- OTKITOHEHUE MUTAOLLEro HaMNpPsPKeHWs OT HOMUHAIBHOTO, a Takke dopMa KPUBOW HanpshKeHusl, HecMMMeTpua gas,
OTKINOHEHMNE YacTOTbl OT HOMUHANBHOW AOMKHbI COOTBETCTBOBaTL TpeboBaHuam MOCT 13109;

- CTeneHb 3arpsA3HeHus okpyxatolen cpeabl - no FOCT 15150 (Bce Tmnbl atmocdepsl);

- BHELLHME MeXaHW4Yeckne BO3LeNCTBUSl, B TOM 4Yucne Ansi celcMoonacHbiXx panoHoB - no FTOCT 17516.1; ecnu
MakcumanbHas amniuTyda YCKOPEHUs BO3OEWCTBUS, MPUITOXKEHHOrO K W3AEeNnvMi0 B MeCTax €ero KpenneHus, He

2 N N .
npesbiwaet 2,5 m/c (ypoBeHb BMOpauunoHHbIx BosgenctBurn no FOCT 17516.1 - HesHauuTenbHbId 1), TO K
TpaHcopMaTopam He AOSKHbI OblTb NpeabsBIEHb! creumanbHble KOHCTPYKTUBHbIE TpeboBaHuUS;

- KaTeropuv pasmeLleHns MacnsiHbliX TPaHCHOPMaTOPOB U CyXMX repMeTUYHBbIX TpaHcdopmaTopos - oT 1 o 4, cyxux
HerepMeTu4HbIX TpaHcdopmatopos - 3, 4 no FOCT 15150.

4.2.2 Ocobble ycnoBus paboTbl

Mo TpeGoBaHuO 3akasymka TpaHCcGOpPMAaTOpbl MOrYT ObiTb NpedHasHayYeHbl Ans 0COObIX YCMOBUM paboTbl, KOTOpble
HEOBXOAUMO Yy4YecTb MpW MPOEKTUPOBAHWM TpaHcqopmMaTopa, Hanpumep BbICOTA YCTAHOBKU Haf YPOBHEM MOpS,



npeBbillaoasl 3HavyeHue, ykasaHHoe B 4.2.1; 6onee BbicOokasi Uy HU3Kasi TemnepaTypa OKpyXatollen cpefbl, B TOM
uncne ans TpaHcdopmatopoB mcnonHeHnn XIT u YXI no FTOCT 15150; cooTtBeTcTBYylOWAsa TPOMMYECKOMY KnumaTty
BMaXXHOCTb; CECMMNYECKasi akTUBHOCTb; CUMbHbIE 3arpsi3HEHNs!; HECTaH4APTHbIE HOPMbI HAMPSXXEHWS U TOKa Harpysku v
CMellaHHas Harpyska; ocobble YCnoBWsi TPaHCNOPTUPOBAHWS, XPaHEHUS W YCTAHOBKW (OrpaHWyYeHue macchbl Wmm
rabapuTHbIX pasamepoB) 1 gpyrue cornacHo FOCT 30830 (npunoxexue A).

4.3 Buabl cucTeM OXnaxaeHus TpaHcOpMaTopoB M UX YCNoBHble 0603HAYeHUA [OOMKHbI COOTBETCTBOBATb
npuBeaeHHbIM B Tabnuue 1.

Tabnuua 1
Bua cuctembl oxnaxaeHmsa TpaHcopMmaTtopoB YcnoBHoe 0603HayYeHne BUaa CMCTeMBI
OXNaXAeHus, NpuHsToe B
Poccuiickon 3apy6exHbIX
depepaunn ctpaHax (M3K)
Cyxvie TpaHcgopmaTopbl:
EcTtectBeHHOe BO3AyLLIHOE NPU OTKPLITOM UCMNONHEHUU C AN
EcTtectBeHHOe BO3ayLLIHOE NpU 3aLLMLLEHHOM UCNOMHEHUN C3 ANAN
EctecTBeHHOE BO3ayLLHOE NpY repMeTUYHOM UCTOSNTHEHNN cr ANAN
BosgylwHoe ¢ npuHyanTensHOM LMpKynsaumen Bosgyxa ca ANAF
MacnsHble TpaHcdhopmMaTopbl C MUHEpPanbHbIM MacrioM:
EcTtectBeHHas uMpkynsaumsi Bo3gyxa 1 Macna M ONAN
MpuHyanMTENbHAA UMPKYNAUMS BO3AYyXa W eCTeCTBEeHHas LMPKynauus a ONAF
mMacna
EctectBeHHas uuMpkynaumMs Bo3gyxa W NpUHYAUTENbHAA LMPKyNnaumus ML, OFAN
Macna ¢ HeHarnpasneHHbIM MOTOKOM Macna
EctectBeHHas uuMpkynaumst Bo3gyxa W MNpUHYAMTENbHas UMPKynaums HML, ODAN
Macna ¢ HanpasfneHHbIM NOTOKOM Macrna
MpuHyanMTenbHaa UMpPKYNauMa BO3[dyxa M Macna C HeHanpasrieHHbIM palul OFAF
NOTOKOM macrna
MpuHyaMTenbHaa UMpKynsaumMs BO3gyXxa M Macna ¢ HanpasfieHHbIM HOLU ODAF
NOTOKOM Macrna
MpuHyauTenbHasa uUMpKynaumMsa BoAbl M Macna ¢ HeHanpasreHHbIM L OFWF
NOTOKOM Macrna
MpuHygMTenbHaa UMPKYNAUMa BoAbl M Macra ¢ HanpaBfeHHbIM HU ODWF
NOTOKOM macrna
Mpumeuarnne - OBGO3HAYEHUS CUCTEM OXMaXAEHUS MacrisiHbIX TPaHCOPMATOPOB, 3anMUTbIX CUHTETUYECKUM
Macriom, BKINIOYas XWOKUA Heroprouni guanektpuk (Hanpumep, LNAF n LFAF), ykasbiBatoT B H[l Ha AaHHble
TpaHcdopMaTopsbl.

4.4 Knacc HanpsbkeHus TpaHcchopMaTopa ycTaHaBnNMBaloT MO Kaccy HanpsiXeHus ero oomoTkm BH.

4.5 OcHOBHbIMY NapamMn 0BMOTOK TPEXOOMOTOUHBIX TpaHCOpPMaTopoB crieayeT npuHnMmaTb o6moTkm BH 1 CH, ecnn
B HI1 Ha KOHKpeTHble TpaHCchOopMaTOpbl HE YKazaHO MHOe.

4.6 YcnosHoe obo3HaveHve TpaHcopmaTopoB npusBedeHo B npunoxeHun A, ecnn B HO Ha TpaHcdopmaTop He



YKa3aHoO NnHoe.

5 OcHOBHbIe NapameTpbl

5.1 B H Ha kOHKpeTHble TpaHcdopmaTopbl AOMKHbI ObITh YKasaHbl CrneayoLine OCHOBHbIE NapameTpbl:

- HOMUVHarbHasi MOLLHOCTb TpaHcdopmaTtopa (ykasbiBalT TakkKe MOLLYHOCTU OCHOBHbLIX OOMOTOK TPEeXOOMOTOYHBLIX
TpaHchOpMaTopoB, BKIHOHas MOLLHOCTb 06MOTkM HH TpexobMOTOUHbIX aBTOTpaHCOPMaTOPOB); €CNu NpeayCMOTPEeHbI
pasHble 3Ha4YeHUS MOLLHOCTU, HanpuMep, Npu pasHbIX BUOAX OXIaXOEHUs!, TO 38 HOMWHArbHY0 MOLLHOCTb NPUHUMAKOT

HanbonbLUee 13 HuX;

- HOMUHalbHblEe HaNpA>XeHNUA OCHOBHbIX 0OMOTOK Ha BCEX OTBETBIEHUSIX;

yCrnoBHOe 0603Ha4YeHne Cxembl 1 rpynnbl COEAUHEHNI OBMOTOK;

- BuA nepekntoyenuns orsetenenni (PrH, MNBB), AnanasoH 1 yncno ctyneHen perynupoBaHns HanpsXeHus;

- HambonbLIUIA AOMYCTUMBIN TOK 06LLen obMOoTku aBTOTpaHcopmaTopa;

- NOTEpPU XONOCTOro X04a N KOPOTKOrO 3aMbIKaHNSi HA OCHOBHOM OTBETBIEHUN;

- HanpsKeHWe KOpOTKOrO 3aMblKaHWs, NpuBEAEeHHOe K HOMWHArbHOW MOLHOCTM (Aans TpaHcdgopmaTopos PIMH
yKasblBalOT HOPMUPOBAHHbIE 3HAYEHNS Ha OCHOBHOM U KPanHUX OTBETBNEHNAX, A4S OCTanbHbIX TpaHCHOPMaTopoB - Ha
OCHOBHOM OTBETBIEHUN);

- TOK XONOCTOro XoAa Ha OCHOBHOM OTBETBMEHUN;

- yCTaHOBMEHHasA MOLLHOCTb ABUratenen cMCcTeMbl OXNaxaeHus:;

- NofHas macca;

- TPAHCNOpTHas macca (4onyckaeTcs He ykasbiBaTb, €CMM OHa OTNIMYaeTCs OT MONHOM Macchl He 6onee vyem Ha 10%);

- Macca macna;

- rabapuTHbIe pa3mepsl.

MpumedaHns

1 HanpsikeHne KOpOTKOrO 3aMblkaHus Ans nap OBMOTOK TpexoOMOTOYHbIX TpaHCOPMaTopoB MNPUMBOAAT K
HanmbonblUeNn M3 HOMUHAaNbHbIX MOLLHOCTEN Tpex OOMOTOK, aBTOTPaHCHOPMATOPOB - K HOMWHANbHOW MPOXOAHOW
MOLLHOCTM Napbl cTOpoH BH - CH.

2 Ecnu TpaHcnopTupoBaHue TpaHcdopmaTopa NpoM3BOAAT C YaCTUYHBIM UK NOMHBIM CIMBOM Macna, TO yKa3bIBaloT:

- NOMHyY0 Maccy macna;

- Maccy macna B 6ake TpaHcdopmMaTopa;

- Maccy mMacna ans AonvBa 1 TEXHOMNOrMYeCcKUX Hyxg (MpoMbiBKka paamnaTtopoB u np.) - 10% nonHon macckl macna.

3 Ecnu 3akasuuk BblABUraeT OOMNOMHWTENbHbIE (CneumanbHble) TpeboBaHusi NO neperpyskam M UCXoOs M3 HUX

N3roToBMAT TpaHcopmaTop, TO B MepeyYeHb OCHOBHLIX MapaMeTpPOB BKOYAKT MapamMeTpbl, Xapaktepusyrwouine
Harpy3o4Hyto CMOCOBHOCTb.

5.2 B H[ Ha KOHKpeTHble TpaHcdopmaTopbl AOMYCKAeTCs yCTaHaBnuBaTb AOMOSHUTENIbHbIE NapameTpbl Kpome
yKasaHHbIX B 5.1.

5.3 lMpepnoytutenbHble HOMWHAmNbHbIE MOLLHOCTM TpaHcopmMaTopoB AOMkHbI cooTBeTcTBoBaTh MOCT 9680,
HOMUWHanbHble Hanpsxenus - FTOCT 721 n FTOCT 21128.

5.4 HommHanbHasa YacToTta nutatoLlen cetn gomkHa 6bite 50 My no FTOCT 13109.



5.5 PacueTHyio TemnepaTypy, K KOTOpOM credyeT NPUBOAUTL MOTEPU U HampshKEHWE KOPOTKOro 3aMblKaHus,
NPUHMMAIOT PaBHOWA:

115 °C - gnsa TpaHcopMaTopoB € U3onsumen knaccoB HarpeBocTonkocT F, H no TOCT 8865 u C;
80 °C - gna TpaHchopmaTopoB ¢ cuctemon oxnaxaeHuns HU, HOLL;
75 °C - onsa ocTtanbHbIX TpaHCHOPMaTOpPOB.

5.6 MMpepenbHble OTKIIOHEHUS] M3MEPSIeMbIX MapaMeTpoB TPaHC(OPMAaTOPOB OT HOPMMPOBAHHLIX HE [AOIKHbI
npeBbIWaTh 3HAYEHWIA, ykasaHHbIX B Tabnuue 2.

Tabnuua 2
HaumeHoBaHue napameTpa MpepensHoe MpumeyvaHue
OTKNOHeHue, %
1 KoacbdpuumeHT TpaHchopmaumm +1,0 Ons TpaHccopMaTopoB c KoadppurLMeHTOM
TpaHcopMaummn ¢asHblX HanpskeHUn Tpu U MeHee, a
Takke Ha HEOCHOBHOM OTBETBMNEHUM
10,5 [ns Bcex ocTanbHbIX TpaHC(OPMATOPOB Ha OCHOBHOM
OTBETBIEHUN
2 HanpsikeHue KOPOTKOro 17,5 Ons nByxoGMOTOYHOrO TpaHcdopmaTtopa vnv Ans napbl
saMblkaHus  ( Uk ) OCHOBHOTO 06MOTOK TPexoBbMOTOYHOro TpaHcopmaTopa, yka3aHHON
* 1009
oTBETBIEHUS B H[] kak ocHoBHas napa, npu Uk £ 10%
+10 [ns ocTanbHbIX TpPaHCOpMaTOPOB
3 ToTepu KOPOTKOro 3aMblkaHuWs 10 Ons  Bcex OBYXOOMOTOYHbIX U  TPEXOOMOTOYHbIX
Ha OCHOBHOM OTBETBIIEHUN TpaHchopMaTopoB M ANs OCHOBHOW napbl OOMOTOK

TPEeXoObMOTOYHbIX aBTOTpaHCopMaTopoB

20 [Ona  HeOCHOBHbIX nap OOMOTOK TPEXOOMOTOYHbIX
aBTOTpaHcopmMaTopoB
4 MNoTepmn X0NocToro xoaa 15 [nsa Bcex TpaHcopmaTopoB
5 CymmapHbie notepu 10 [ns Bcex TpaHcopmaTopoB
6 Tok xonocToro xoaa 30 [ns Bcex TpaHcopmaTopoB
7 MonHasa macca 10 [nsa TpaHcopmaTopoB MOLLHOCTLIO He Bonee 1,6 MB-A

MpumeyaHusa

1 Mpy onpegeneHnn CymMMapHbIX NOTepb TPEXOOMOTOYHOrO aBTOTpaHcopmaTopa MoTepU XOMOCTOro xoda
CYMMUPYIOT C NOTEPSIMU KOPOTKOTO 3aMblKaHUsi OCHOBHOW Napbl OGMOTOK.

2 OTCyTCTBVIe HWXHEro npenesfibHOro OTKIMOHEHUA OnA TOKa XONOoCTOoro xoda M noTtepb O3Ha4YaeT, YTo ero
3Ha4yeHne He orpaHn4eHo.

3 Mo cornacoBaHWio Mexay M3roTOBUTENeM U 3aKasyMKoM fpederibHOe OTKMOHEHWE HanpsiKeHWs KOPOTKOro
3aMblkaHusl ans TpaHccopmaTopoB PIMNH Ha KpalHUX OTBETBIIEHUSIX, @ Takke AN HEOCHOBHbIX Nap OGMOTOK
TPeXoOGMOTOYHbIX TPAHCHOPMAaTOPOB He AOMKHO NpeBbiwaTth +15%.

4 Tlo cornacoBaHWio Mexay W3roToBUTENEM W 3aKa3umkoM npeferibHoe OTKIOoHeHue KoadduumeHTa
TpaHcdopMauuy Ha OCHOBHOM OTBETBIEHUUN AN TpaHCHOPMaTopoB MOLLHOCTLIO He MeHee 100 MB-A He [OMmKHO
npesbiwaTb £1,0%.

5 TpepenbHble OTKNOHEHWs ko3ddumumeHTa TpaHcopMaumu, npvBedeHHble B MyHkTe 1 Tabnuupl 2,




pacnpoCTPaHATCA Ha TpaHcopMaTopbl MOLLHOCTLIO A0 1000 MB-A BKNIOYMTENBHO.

6 lNMpenenbHble OTKMOHEHUS, NPUBEOEHHbIE B MyHKTE 2 Tabnuubl 2, He pPacnpoCTpaHAKTCA Ha HanpsaXxXeHue
KOPOTKOro 3aMblKaHUSA MeXay YacTaMu pacLuenneHHon obmoTkm HH.

7 lMpepenbHoe OTKMNOHEHME Ha MOTEpPU KOPOTKOro 3amMblkaHWsA Ans TpaHC(OopMaTopoB MOLLHOCTHIO MeHee 1
MB-A gonyctumo npuHumaTth 15%, 4To AomKHO BbITh oroBopeHo B HI Ha AaHHble TpaHchopmaTopbI.

8 MpenenbHoe OTKIOHeHUE +7,5% Ha HanpsikeHWe KOPOTKOro 3aMblkaHWsi BBOAMTCS Ha TpaHCOpMaTopsl,
pa3paboTaHHble Nocre BBeAeHUs B AeiCTBIEe HACTOsILLero ctaHaapTa.

5.7 Cxembl W rpynnbl coeAuHeHWs OBMOTOK TpaHCOPMaTOpOB [OMKHbI COOTBETCTBOBAaTb MNpUBEAEHHbIM B
npunoxexuu b.

MpumeyaHme - Cxembl 1 rpynnbl coeAMHeHUss 06MOTOK oA4HOMa3HbIX TpaHCOPMaTopoB Ans paboTbl B TpexdasHon
rpynne ykasbisatoT B H[l Ha aTu TpaHcdopmaTopsbl.

5.8 B TpaHccopmaTtopax ¢ paclienneHHon Ha e 4actu obmoTtkon HH HOMMHamnbHas MOLLHOCTb Kaxdow 13 ee
YyacTen fomkHa 6bITb, Kak npasuno, pasHa 50% HoMWHaNBHOM MOLLHOCTK TpaHcopmaTopa.

6 TexHnyeckue TpeboBaHusA

6.1 TpeboBaHuA NoO HarpeBy

6.1.1 TMpeBbllleHVs TemnepaTypbl OTAENbHBIX 3MEMEHTOB MaclsiHOro TpaHcdopmaTopa Hapg TemnepaTypoWn
oxnaxpaawowen cpeabl (Bo3ayxa Wnv BoAbl) NPU UCTILITAHWUSIX HA HarpeB Ha OCHOBHOM OTBETBIEHWM OOIKHbI ObITh He
Gonee 3HauyeHWUN, yka3aHHbIX B Tabnuue 3.

Ona  TpexobMOTOYHBIX PEXMMOB TPEXOOMOTOYHBIX MaChsHbIX TPaAHCHOPMAaTOpPOB pacyeTHble MNPEeBbILLEHNS
TemnepaTtypbl OTAENbHbIX 3NEMEHTOB He AOSMKHbI MpeBblllaTh 3HaYeHW, ykasaHHbiX B Tabnuue 3. B atom cnyyae
npeBbILLEHVNE TeMNepaTypbl BEPXHUX CIOEB Macna TPexobMOoTOYHOro TpaHcopmaTopa AOMMKHO BbiTb paccunTaHo Ans
coYyeTaHns Harpy3ok ¢ HaubomnbWMMyU CyMMapHbIMW NOTEPSIMU, a NPEBbILLEHUA TemnepaTypbl 06MOTOK, NMOBEPXHOCTU
MarHWTHOW CUCTEMbl U 31IEMEHTOB METaNMOKOHCTPYKLMIA - AN COMETaHWsA HArpysoK, ABAALMXCS Hanbonee xecTkumm
ANa paccMaTpuMBaeMoro afniemeHTa TpaHcgopmaTopa.

Tabnuua 3

OnemeHT TpaHcdopmaTopa MpeBbiweHne
Temnepartypsl, °C

O6MOTKM (CpefHve NPeBbILLEHUS TeMMepaTypbl, KIacc HarpeBoCTOMKOCTY U3onsiuum A):

- NPV €CTEeCTBEHHOW UMM NPUHYAUTENBHON LMPKYNALMM C HEHanpaBneHHbLIM NOTOKOM Macna 65
yepe3 06MOTKY

- NpY NPUHYAUTENBHON LMPKYMSLMU C HAanpasneHHbIM NOTOKOM Macna Yyepe3 0GMOoTKy 70
Macro B BepXHUX CIOsIX (MCMOMHEHVE FTEPMETUYHOE UIN C PacLLUMpUTENEM) 60
MOBEPXHOCTW MarHUTHOW CUCTEMbI U 3MIEMEHTOB METarNOKOHCTPYKLWIA 75

6.1.2 B oTAenbHbIX TOYKaxX MarHUTHOM CUCTEMbl U 3NIEMEHTOB METarfOKOHCTPYKUMIN OOMyCcKaeTcs MpeBblleHne
TemnepaTtypbl NOBEPXHOCTU, HE CoMpuMKacaloLencsa ¢ TBepAon U3onaumen, Hag TemnepaTypon oxnaxaatoLen cpeabl 4o
85 °C.



6.1.3 [ns macnsHbix TpaHcgopMaTopoB npu GONTOBOM COeOMHEHUU KOHTAKTOB CbeMHbIX BBOAOB MNpeEBbilUeHMe
TeMrnepaTypbl KOHTAKTOB HaJ TeMNepaTypol OKpyXKatoLen cpefbl AOMMKHO ObiTb He Gonee:

85 °C - AN KOHTaKTOB B Macrhe;
65 °C - onsa KOHTaKTOB B BO3OyXe.
6.1.4 TpeBbilleHns TemnepaTypbl OTAENbHbIX 3MEMEHTOB CyXOro TpaHcdopmartopa Hag TemnepaTtypoun

oxnaxgawowen cpefdpl NPU UCTLITAHUAX HA HarpeB Ha OCHOBHOM OTBETBMIEHMM He [OOSIKHbI MpeBbiaTb 3HaAYeHWU,
yKasaHHbIX B Tabnuue 4.

Tabnuua 4
OneMeHT TpaHcdopmaTtopa Knacc HarpeBoCTonKocTH MpeBbiweHne Temnepatypsl, °C
no OCT 8865
OOmMoTkM (cpegHue npeBbILLEHNSs] A 60
Temneparypbl)
E 75
B 80
F 100
H 125
[MoBepXHOCTN MarHUTHOW CUCTEMBI U - He ©Oonee 3HauyeHus, pJgonyctumoro Ans
3M1eMeHTOB MeTanoKOHCTPYKLNIA COMpUKaCcarLWMXC N3OMALMOHHBIX MaTepmarnos
Mpumevanne - [lonyckaeTca npUMeHeHWe OTAenbHbIX W30MAUMOHHBIX [AeTanen 6onee HM3Koro knacca

HarpeBOCTOMKOCTMN, YEM KNacC HarpeBOCTOMKOCTM OOMOTOK B LIENIOM, €CNU UCTbITAaHUSIMM J0Ka3aHo, YTo TemnepaTypa
Hanbonee HarpeTbiX TOYEK U3OMALNOHHBIX AeTanen NOHMKEHHbIX KNacCoB HAarpeBOCTOMKOCTM HE MPEeBbLILIAET 3HAYEHWUN,
nonycTumblx ans atux knaccoe no FOCT 8865.

6.1.5 lNpun ycTaHOBMBLUMXCA TOKaxX KOPOTKOrO 3aMblkaHWUS, COOTBETCTBYHOLWMX 6.4.1, cpeaHsia TemnepaTypa oO6MOTOK,
onpegensemas no [1], He 4OMmKHa NpeBbIlWaTh 3Ha4YeHUN, Yka3aHHbIX B Tabnuue 5.

Tabnuua 5
Bug Matepuan | Knacc HarpeBocToMKoCTY usonsiuum | MakcumanbHasi TemnepaTtypa 06MoTKM

TpaHcdopmaTopa 06MOTKM obmoTtkmn no FOCT 8865 npu KOPOTKOM 3amblkaHuu, °C

MacnsiHbIn Meab A 250

AnomMuHun A 200

Cyxon Meab A 180

E 250

B,F, H 350

AnomMuHun A 180

E,B,F,H 200

6.2 Harpy3o4Has cnoco6HOCTb



6.2.1 HarpysoyHast cnocoGHOCTb, Kak CMOCOOHOCTb TpaHcgopMaTopa HeCTUM Harpysky C Y4eTOM  YCIOBWM
aKcnnyaTaumMmn (NpeaLlecTBYOLLeN Harpy3kM TpaHctopMaTtopa U TemnepaTypbl OXnaxaatollen cpenbl), AOMmKHA ObiTb
onpepereHa no OTHOLEHWIO K HOMWHANbHOMY TOKY, MpUYeM Ansi OGMOTKM C OTBETBIIEHUSIMU - K HOMUHANbHOMY TOKY
OTBETBNEHUS.

6.2.2 HomuHanbHble TOKW OTBETBMEHWNA, HOMUHANbHOE HanpshkeHWe KOTOPbIX HKe MUHYC 5%, [OMKHbI ObITb
OrpaHnyeHbl 3Ha4YeHNeM, paBHbIM HOMUHANBHOMY TOKY OTBETBNEHUSA MUHYC 5%, a Npu OTCYTCTBUM TAKOro OTBETBNEHMUS -
TOKY OTBETBMEHUS C BonbLUMM Bvxanwmnm 3HaveHmem Toka (Hanpumep, npu avanasoHe +8x1,5% - HOMUHaNbHOMY TOKY
oTBeTBNeHUsA MUHyC 4x1,5%).

HomuHanbHaa MOLHOCTb OTpULATENbHBIX OTBETBNEHUA OOSTKHA ObITb orpaHudeHa 40 3HayYeHun, onpegendembix Mo
TOKY B COOTBETCTBUU C Tpe6OBaHMF|MVI HacTodLllero nyHkra.

6.2.3 B TpexobmMOTOYHbIX aBTOTpaHcopmMaTopax Harpy3odHas CnocoOHOCTb AofmkHa ObiTb onpegeneHa c yyeTom
6.2.1 N0 OTHOLLUEHWIO:

- K HOMUHanbHoOMy Toky BH - ans nocneposaTtensHon 0OMOTKMY;
- K HOMUHanbHOMY ToKy 06MoTkn HH - anst obmoTkm HH;
- K HanbornbLLeMy AoNyCTUMOMY TOKy obLieri 06mMoTkM - A4ns obLiert oO6MOTKM.

MpumeyaHne - Hambonblumin onycTMMbIA TOK obLiein obmMoTkM, kak npasuno, npuHuMalT Ha 10% - 30% 6Gonblue
pa3HOCTU HOMWHanbHbIX TOkoB cTopoH CH m BH, ocoGeHHo B aBTOTpaHcdopmartopax, kK ctopoHe HH koTopbix
MOAKMIYEeHa eMKOCTHas Harpyska (KoHAeHcaTopHas 6artapesi, CMHXPOHHbIM komneHcatop u np.), ecnu B HA Ha
KOHKpeTHble aBToTpaHcopMaTopbl He yKa3aHo UHOe.

6.2.4 TpaHcdhopmaTopbl C CUCTEMOW OXNaxaeHns Buaa [l npu OTKMYEHNM BCEX ANEKTPOABUraTenen BEHTUNSTOPOB
OOMKHbI AoNyckaTb Harpysky He meHee 50% HOMUHaNbLHOWM MOLLHOCTY TpaHcdopmaTtopa.

6.2.5 Beogbl 1 oTBOAbLI HenTpanu 06moTkn HH gomkHbl ObiTb BbiOpaHbl Ha MPOAOIMKUTENBHYIO HAarpy3ky TOKOM,
paBHbIM MO OTHOLUEHWI K HOMMWHanbHOMY TOKy obmoTkun HH 25% pns TpaHcdopmaTopoB CO CXeMOW coeauHEeHus

06MOTOK Y/Y ¢ 11 75% Ans TpaHCOpMaTopoB CO Cxemamu CoeAnHEHNA 0BMOTOK Y/Zy n DIY .

6.2.6 BBoabl 1 oTBOAbLI HelTpanu obmoTkn BH TpaHcdhopmaTopoB knaccoB HanpsbkeHus oT 6 go 35 kB co cxemom
coefiMHeHnss 06MOTOK Y /D 1 Bcex TpaHcdopmaTopoB Krnaccos HanpsbkeHus 110 kB 1 cBbile AOMKHbI BbiTh BbIGPaHbI
Ha NPOAOIKUTENBHYIO HArpy3Ky TOKOM, paBHbIM HOMUHarNbHOMY TOKy 06MoTkM BH.

Beoabl 1 0TBOALI HEWTPanu 06MoTkM CH TpexoBMOTOYHbLIX TPaHCOPMAaTOPOB KNaccoB HanpsbkeHus 110 kB 1 cebie
[OJDKHbI ObITb BbIGpaHbl Ha MPOAOIHKUTENBHYIO HArpy3ky TOKOM, PaBHbIM HOMUHANBHOMY TOKY 06MOTKM CH.

6.2.7 [donycTMmble cuctemaTMyeckme Harpysku M neperpyskud, B TOM YuUCNe C MOBbIWEHHbIM M3HOCOM U30MALuK, C
y4yeTOM npeaLlecTBYIOWENn HarpyskM TpaHcdopmaTtopa M TemnepaTtypbl oxnaxgawlwen cpefbl U KpaTKOBPEMEHHble
aBapuiiHble (4pes3BblualHble) Neperpyskym BCEX INEMEHTOB TpaHcopmaTtopa, BKMNOYas KOMMMEKTylLune wusgenus,
AOMKHbI ObITb YCTAHOBMEHbI:

- no FOCT 14209, ecnu uHoe He ykasaHo B H[1 Ha koHKpeTHble TpaHcdopMaTopbl, ANs MacnsaHbIX TpaHcOpPMaTopoB
MoLHocTbio Ao 100 MB-A BKMIOYUTESBHO;

- B HO KOHKpeTHbIX TpaHcopmaTopoB Ans TpaHcdopMaTopoB MolwHoCTbio cebilwe 100 MB-A, ans cyxux
TpaHcopMaTopOB U TPAHCHOPMAaTOPOB C XUAKUM HETOPHOYUM ANINEKTPUKOM.

6.3 TpeboBaHUA K INEKTPNYECKOMN NPOYHOCTU U3ONALN

6.3.1 TpeboBaHMsA K 3MNEKTPUYECKOM MPOYHOCTM U30NSAUMM TpaHCOpMaTOpPOB KnaccoB HanpsbkeHuss 1-750 kB - no
FOCT 1516.3. TpeboBaHUs K 3NEKTPUYECKOM NMPOYHOCTM M30MALUKN TpaHCOPMaTOPOB KIacCoB HanpsbkeHust Huke 1 kB
n knacca 1150 kB gomkHbl ObITb yYka3aHbl B HI Ha faHHble TpaHcdopmaTopbl.

6.3.2 [Ing macnsHbiX TpaHcOopMaTopoB, NpefHa3HavYeHHbIX Ans paboTbl Ha BbicoTe, npesbiwatowen 1000 m (Ho He
6onee 3500 M) Hag ypoBHEM MOPS, BHELUHAS u3onaums AofmkHa ObiTb paccuutaHa no NOCT 1516.3, gna cyxux



TpaHcdopmaTopos - no HI Ha gaHHble TpaHchopMaTopsbl.
6.3.3 JonycTumblie npoAonXuTeribHble NPeBbILWEeHUs1 HanpsXXeHUs

6.3.3.1 TpaHccopmaTopbl KrnaccoB HanpsbkeHuss 4o 35 kB BknouMTENbHO MOLLHOCTLIO cBbilwe 630 kB-A u Bce
TpaHcdopMaTopbl knaccoB HanpsikeHust oT 110 go 1150 kB BkMOUMTENBHO A0ONYCKaT NPOOOIHKUTENBHY paboTy (npu
MOLLHOCTM He 6oree HOMMHANbHOM) NPU MPEBbLILEHUN HaMNPSHKEHUS Ha N0OOM OTBETBNEeHUN nbon odbMoTkn Ha 10%
6ornee HOMWHaNBHOIO HaNPsXKeHWs 4aHHOrO OTBETBIEHUSI.

6.3.3.2 [JonycTmble NPOAOIKUTENBbHbIE NPEBbLILIEHWS HANPSKeHNUsT AN TpaHCOPMaTOPOB KITAacCOB HaNPshKeHWUst 40
35 kB BkntouMTEnbHO MOLHOCTLI0 0 630 KB-A BKntounTensHo yctaHasnmeatoT B HL.

6.3.3.3 [Ina aesToTpaHcdopmatopoB PMH B HenTpanu gonyckaetcs MpogosmKUTenbHOE MpeBbllUEHne HanpshkeHus
(npn mowHocT He 6Gonee HomwHanbHOMW), noABoAMMOro K niobomy oTeBeTBneHuto nobon obmoTtkn, Gonee 10%
HOMUHamNbHOIO HanpPsXeHWs [AaHHOro OTBETBNEHUs npu  ycnosun obecneyeHnss KOHTPONsA 3a BO3ByxAeHueM
aBTOTpaHcdopmaTopa B npouecce ero paboTbl, kOoTopoe He [omkHO npeBblwaTts 110% HopmanbHoro paboyero
BO30OyxaeHus.

MpumevaHns

1 3a HOpManbHOe pa6oqee BOS6y)KJJ,eHVIe npuHUMaKT HanbonbLuee n3 3HaYeHun BO36y)K,D,eHMF|
aBTOTpchd)opmaTopa, MMerLnx MecTo nNpu noasegeHnn Ha XoNIoCTOM Xo4y K KaXxaomy n3 OTBETBMNEHUI HOMUHAMNBHOIO
HanpsXxeHnsa 3Toro OTBeTBNEHUS.

2 B cny4dae BblHeceHHoro yctponctea PIH (Hanpumep, nocnegoBaTenbHOroO perynMpoBOYHOro TpaHcopmaTopa)
aBTOTpaHcopMaTop BMeCTe C 3TUM YCTPOWCTBOM paccMaTpMBaloT Kak eAnHOe Lieroe.

6.3.3.4 MNpwu NpeBbILLIEHMN HANPsSXKeHUst B cOOTBETCTBMU € 6.3.3.1-6.3.3.3 HanpsikeHne Ha nobon cTtopoHe (0OMOoTKe)
He JOIMKHO npeBblwaTth Hanbonbliee paboyee HanpsxeHue, yctaHoneHHoe FOCT 721.

6.4 TpeboBaHUA K CTOMKOCTU NPU KOPOTKMX 3aMbIKaHUAX U YAAPHbIX TOMTYKaX TOKOM
6.4.1 Tpe6boBaHUSA K CTOMKOCTU NPU KOPOTKUX 3aMbIKaHUSX

6.4.1.1 TpaHcchopmaTop [OMKEH BbIOEPXKMBATL BHELIHME KOPOTKME 3aMblkaHUs B 3KCMnyaTauuu Ha JoGom
OTBETBNEHUM OOMOTKM nNpu  JOObIX COYETAHUSIX CTOPOH MUTaHUs,, COOTBETCTBYIOLUMX pexuMam  paboTbl
TpaHcdopmaTtopa, ykasaHHbiM B HI, M Npyu yKasaHHbIX HWKE 3HAYEHMSIX TOKa KOPOTKOTO 3aMblkaHWsi W ero
ONUTENBHOCTY.

6.4.1.2 HambonbLunin yCTaHOBMBLUMINCSA TOK KOPOTKOTO 3aMblKaHUs fK_,:,TB, KA, B BYXOOMOTOUHBIX TpaHcdopmaTopax
1 ABYXOBMOTOYHbIX pexmmax TpexobMOTOUHbIX TpaHCOPMaTOpPOB crieayeT paccunTbiBaTb criedyowmum o6pasom:

- ANs ogHoasHbIX TpaHCOPMaTOPOB M aBTOTPaHCGOPMATOPOB, BKITIOYEHHBIX Mexay hason 1 HelTpanblo, a Takke
ANs TpexdasHbIX TpaHC(OoPMaTOPOB U aBTOTPAHCKHOPMATOPOB Mo hopMyrne
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roe IK_.;.TB - HaMBOMNbLUMI YCTAHOBUBLLUIACSA NUHEWHbIN TOK KOPOTKOTO 3aMbIKaHUS OTBETBMNEHUS, KA,

U qomome - HOMUHANBHOE NIMHENHOE HaMpshKeHNe OTBETBEHUS, KB;

Zoqm - PasHoe conpoTMBNEHME KOPOTKOTO 3amblKaHWsi, OTHECEHHOe K paccMaTpuBaemol 0BMOTKe (CTOpoHe) U
OTBETBNEHMIO, onpeaensemoe no gopmyne (2), Om;

Z. - hasHoe COnpOTMBIIEHNE KOPOTKOrO 3aMblkaHNs CeTu, onpeaensiemoe no dopmyne (3), Om.

6.4.1.3 Hanbonblumin yCTaHOBMBLUMICA TOK KOPOTKOrO 3aMblkaHMsi B TPEXOOMOTOYHBLIX pexumax [OIbkeH ObiTb



onpegeneH no Tpexnyquoﬁ CXeMe 3aMeLleHuns, Kaxabln nyy KOTOpOIZ COCTOUT U3 CONpPOTUBIIEHUA KOPOTKOIo
3aMblkaHMsl, BHOCMMOIO TpaHCOPMaToOpPOM, W BKIHOYEHHOrO nocrneaoBaTeflbHO C HUM COMPOTUBIEHUS KOPOTKOrO

3aMblKaHMs COOTBETCTBYHOLLEN CeTU .

6.4.1.4 ConpoTuBneHe KOPOTKOTO 3aMblKaHNs TpaHcopMaTopa Z . s » OM, criefyeT paccunTbiBaTh No hopmyre

Iy e
ZT_DTB - E.OTE HOM.OTE , (2)
1005,

roe UK.IIITB - pac4yeTHOEe 3Ha4YeHne HanpsaXeHUA KOPOTKOro 3aMblkaHUA OTBETBIIEHUA, NpuBeaeHHOe K HOMUHasnbHON

MOLLHOCTHU TpaHC(bopmaTopa Ha OCHOBHOM OTBETBNEeHUU, %;

Sy - HOMUHanbHas MOLHOCTL TpaHCopMaTopa Ha OCHOBHOM OTBETBIEHUM, MB-A.

6.4.1.5 ConpoTuBneHe KOPOTKOro 3aMblkaHus ceTn Z, , OM, paccuuTbiBatoT no dpopmyne

r7
z, = —'j;‘”” , ©)

C

roe UC.HD]':'[ - HOMMHarnbHOE NUHENHoe HanpsaxeHune ceTu, KB;

S,: - MOLLHOCTb TpexdasHoro KopoTKOro 3amblkaHnsa cetn, MB-A.

MpumevaHns

1 Ansa TpaHcdopmaTopoB MOLLHOCTEIO MeHee 3,15 MB-A conpoTUBNEHNE KOPOTKOrO 3aMblkaHUS CEeTU, Kak npasuno,
He y4yuTbIBAIOT, €Crn OHO cocTasnseT He 6onee 5% conpoTUBMEHUS KOPOTKOrO 3amMblkaHus TpaHcdopmaTopa, T.e. B

opmyne (1) 2. =0.

2 [ns TpaHcdopmaTopoB COBCTBEHHBIX HYXO SMEeKTPOCTaHUMM KraccoB Hanpsbkenuss o 35 kB BknouMTensHO
CONPOTUBIEHNE KOPOTKOIO 3aMblKaHWUsi CETU HE YYUTLIBAIOT.

6.4.1.6 MowHOCTb TpexdasHOro KOPOTKOrO 3aMbIKaHWUSI CETU - B COOTBETCTBUM C Tabnumuen 6.

Tabnuua 6
HomuHansHoe MoLHocTb Tpexda3Horo KOpoTKOro 3amblkaHusi cetu (kpome cetn HH
HanpsxeHve cetu, kB .
P aBToTpaHcdopmaTopos) w7 , MB-A
Ans TpaHcopmaTtopoB | Ans TpaHcopMaTopoB Knaccos HanpsixkeHnst 110 kB v Bobiwe,
KSlaccoB HanpsiKeHns aBTOTpaHCHOPMaToOpPOB KrnaccoB HanpsbkeHus go 750 kB
Huxe 110 kB BKITHOUMTENBHO Y TPAaHCGOPMaTOPOB COOCTBEHHBIX HYX,
3MNeKTpocCTaHLuin
Ho 10 500 -
Cg. 10 " 35 Bkntou. 2500 -
110 - 15000
150 - 20000
220 - 25000




330 - 35000
500 - 50000
750 - 75000
1150 - 80000

MpumeyaHne - [lo cornacoBaHUO MexXay MW3roToBUTENEM W 3aKas3yMkoM [OMyckaeTcda MpuHMMAaTb MOLLHOCTU
KOPOTKOro 3aMblKaHUA CeTUn, oTrnn4yarinecsd ot yka3aHHbIX B Tabnuue 6.

[nga TpexobMOTOYHBLIX aBTOTPaHC(OPMaTOPOB MOLLHOCTL KOPOTKOrO 3amblkaHust ceTu Ha ctopoHe HH, ecnu B HI He
yKka3aHo nHoe, cregyeT npuHMMaTh:

600 MB-A - npy HOoMuHanbHOM HanpskeHun HH pgo 20 kB u mowHOCTM aBToTpaHcdopmaTopoB Ao 63 MB-A
BKITFOYMTENBHO HE3aBNCKMMO OT UX Kracca HanpsKeHUs;

1000 MB-A - npu HoMuHanbHoOM HanpskeHun HH 20 kB u cBbiwe aBTOTpaHChOpMaTopoB Knacca HanpskeHusa 220 kB
HE3aBUCUMO OT UX MOLLHOCTU;

2000 MB-A - ans o6bmoTtok HH TpexobmoTouHbIX aBToTpaHcopmaTopoBs knaccos Hanpsxxenuns 330, 500 n 750 kB.

[na TpexobMOTOYHbIX aBTOTpaHcopMaTopoB knacca HanpsikeHust 1150 kKB MOLLHOCTb KOPOTKOrO 3aMblkaHusi ceTen
ycTaHasnueatoT B H[ Ha 3Tu TpaHchopmaTopb!.

6.4.1.7 [Ona TpexoOMOTOYHbLIX TpaHCchOpMaTopoB, MCKMYas asToTpaHcopmaTtopbl, B M6GOM AByX- wnu
TPEXOOMOTOYHOM peXuMe KpaTHOCTb HanmbormnbLIero yCTaHOBMBLLErOCS TOKa KOPOTKOro 3amblkaHwsi, onpeaensemMoro B
COOTBETCTBUM C 6.4.1.2, NO OTHOLUEHWNIO K HOMWHANBHOMY TOKY OOMOTKM AOMmxHa ObiTb OrpaHnyeHa B COOTBETCTBUM C
Tabnvuen 7 npu YyCnoBuM paBeHCTBA MOLLUHOCTENM Bcex obmoTok. B cnyyae pasnuuHbIX MOLLHOCTENM OBOMOTOK
npegenbHble KPaTHOCTWM HaMbOMbLUEro YyCTaHOBMBLLETOCH TOKa KOPOTKOrO 3aMblKaHUSi AOSMKHbI ObITb ycTaHoBNeHbl B HJ
Ha AaHHble TpaHcdopmaTopsl.

Tabnuua 7

I'Ipe,qeanaﬂ KPaTHOCTb Hanbornbluero YCTaHOBUBLLETOCA TOKa KOPOTKOro 3aMblKkaHUA

Knacc HanpspkeHus
obmoTku BH
TpaHcgopmaTopa, kB

B Gnvkanwen kK
CTEPXKHI0 MarHUTHOM
cucTeMbl 06MOTKe

B CpefHeNn No pacnosioKeHUo
Ha CTepXXHe MarHUTHOMN
cUcTeMbl 0OMOTKE

B Hapy>XHO 06MOTKe
MO PacMONOXEHUIO Ha CTEPXKHE
MarHuTHOW cucTeMbl

35

110

150

220

10,0
10,0

10,0

12,0
14,0
14,0

15,0

9,5
9,5

8,0

6.4.1.8 HanbonbLumi yaapHbIi TOK KOPOTKOrO 3aMblKaHUs IF'-'I' KA, cnegyeT paccuuTbiBaTh No hopmyrne

o

In = Tpom Kyl 2,

roe {y e - HaNGONbLIMIA YCTAHOBUBLLMIACS TOK KOPOTKOTO 3aMblKaHMs, KA;

(4)



K}m““E - k03hhULMEHT, onpeaensemMbiin no Tabnuue 8.

Tabnuua 8
Up ! Ua 1 15 2 3 4 5 6 8 10 14 vn 6onee
¥ ﬁ 1,51 1,64 1,76 1,95 2,09 2,19 2,28 2,38 2,46 2,55
VI
MpumeyvaHusa

1 [Ansi NpOMEXYTOYHbIX 3HAYEHUI (Up {7, ) ot 1 o 14, He ykasaHHbIx B Tabnuue, fomyckaeTcs onpeaenaTs

KoappuumneHT K};u““'l@ NNHENHOW UWHTEepnonsAunen. UPfU& - peakTMBHasi M aKkTMBHasi coOCTaBnswolne

Hanps>XeHna KOpOoTKOro 3aMblkaHuA TpchcbopmaTopa, COOTBETCTBEHHO.

2 Mo cornacoBaHuto Mexay u3rotoeutenieM U 3aka3dymkom npu OTHOLUEHUU UP .'I.Ua Gonee 14 aonyckaeTca

NpUHUMaTL yAapHbIA KO3 duumeHT 1,9 n K}m""lE , paBHbIN 2,69.

6.4.1.9 HanborbLuyto NpoOorKUTENBHOCTb KOPOTKOTO 3aMblKaHUst (£ y-r ) HA 38KMMaXxX TpaHcOpMaTopoB credyet

NPpUHMMAaTb NPU KOPOTKOM 3aMblKaHUN Ha CTOPOHaxX C HOMUHallbHbIM HanpsaXeHnem 35 kB 1 Huxe - 4 c, Nnpn KOPOTKOM
3aMblKaHUMN Ha CTOPOHax C HOMUHalbHbIM HaMps>XXeHnem 110 kB n cBbIWwe - 3 c.

6.4.1.10 [onyCTUMY0 NPOAOIPKUTENBHOCTb BHELIHEro KOPOTKOrO 3aMblkaHust &y , C, NpU  NpoTekaHuu

YCTaHOBMBLLErOCS TOKa KOPOTKOrO 3aMblKaHWsi MeHee Hambomnbluero yCTaHOBUMBLLUErOCS criedyeT paccyvTbiBaTb MO
dopmyne

2
£ f jrK.IIITB 5
K E.1max a0 ()
lrFC
roe fK_m - ponyctuMmada npoAoJIKUTENTIbHOCTb KOPOTKOro 3aMblkaHUA MNpu NpoTekaHun HanbonbLlero

yYCTaHOBMBLLErOCs TOKa KOPOTKOrO 3amblkaHns no 6.4.1.9, ¢;

I ame - HaMBOMBLIMA YCTAHOBMBLUMICA TOK KOPOTKOTO 3aMbikaHus, A;

I, - ycTaHOBMBLUWIACS TOK KOPOTKOTO 3aMbIkaHUs MeHee HaMBOMbLUEro yCTaHOBMBLUEroCs, A.

HanBonbluee AONyCTMMOE 3HaueHWe NMPOJOIKUATENHOCTU £y He criedyeT npuHumats Gornee 15 ¢ He3aBUCUMO OT
aHaveHus Jp .

6.4.2 Tpe6oBaHUsA K CTOMKOCTU TpaHCOPMATOPOB NPU yAaPHbIX TONMYKaX TOKOM
6.4.2.1 CunoBble TpaHcopMaTopbl OIMKHbI BbIAEPXKUBATL B SKCNNyaTaumum yaapHble TONYKN TOKOM.
[Ona macnsHbix TpaHChOpMaTopoB, KpOMEe TpaHCOPMAaTOpPOB COGCTBEHHbIX HYXA 3NEKTPOCTaHUMIA, OTHOLLEHMWE

NeNCTBYIOLLIErO 3Ha4YeHUs yaapHOro TonYka TOKOM K HOMUHAaNbHOMY 3HAYeHUIo Toka (KpaTHOCTb) He JOMKHO NpeBbillaTh
3HayeHu, yKkasaHHbIX B Tabnuue 9, a AnA TpaHcOpMaTopoB COGCTBEHHBIX HYX[, aNeKTpocTaHuuii - B Tabnuue 10.

Tabnuua 9

| Uncno yaapHbIX TONYKOB TOKOM | KpaTHocTb, He Gonee, B 3aBUCUMOCTM OT MOLLHOCTY TpaHcdopmMaTopa \




B CYyTKU
0o 25 MB-A C.. 25 po 100 MB-A Bkntou.
0o 3 Bkntou 4,0 2,0
Cs3 " 10 " 2,0 1,3
" 10 " 1000 " 1,3 1,1

Mpumeyanue - Ona TpaHchopMaTopoB MOLLHOCTLI 6oriee 100 MB -A 4ncno yaapHbIX TOMYKOB B CYTKM TOKOM
CBbILIE HOMVHAMNbHOIO 3HAaYEHUsI TOKa AOIMKHO ObITb COrNMacoBaHO MEXAyY 3aKa3ynkoM U U3rOTOBUTENEM.

Tabnuua 10
KpaTHoCTb TOKa, He Gonee
MpnunHa TonykoB Harpy3ku | MoBTOPSAEMOCTD, npw pacLiensieHHom npu HepacLLEenneHHon
He Bonee obmoTke HH obmoTke HH
OIS KaXXgon Yactu | anst obMoTku ans anst obmMoTku

obmoTkm HH BH obmoTkm HH BH
MNyck oToenbHbIX ABUratenen | [1Ba pasa B CyTku 5 3 4 4
Camoasanyck Bcex apuratenent | [Ba pasa B rog 5 5 5 5

Onsa cyxux TpaHcopmMaTopoB A0MNyCTUMbIE YAapHbIe TONMYKM TOKOM AOMKHbI ObITb YCTaHOBMEHbl B H Ha KOHKpeTHble
TpaHcgopMaTopsl.

6.4.2.2 Mpun uncne TonykoB Toka 6onee 100 B CyTKM UK MpU UX NPOAOIMKMUTENBHOCTU Oornee 15 ¢ He3aBMCMMO OT UX
yucna crieqyeT NpoOBOAUTL pacyeTHYH NPOBEPKY Harpy304HOM CNOCOBHOCTM MO METOANKE U3rOTOBUTENS.

6.5 TpeboBaHMA K COCTaBHbIM YacTAM

6.5.1 YcTponcTBa 3awmThbl Macna

6.5.1.1 MacnsiHble TpaHcdopmaTopbl (3anofIHEHHbIE MUHEPAribHBIM MaciioM) MOLLHOCTbLIO 25 kB-A 1 6onee A0MmKHbI
6bITb CHabXeHbl paclwvpuTenem MNu APYroi 3aliMTON, NPefoXpaHsIoWer Macno OT HernoCpPeACTBEHHOrO KOHTakTa C
OKpY>XatoLLyM BO34YXOM.

6.5.1.2 B 3anonHeHHbIX MUHeparnbHbIM Macnom TpaHcdopMaTopax knaccoB Hanpskenmsa 110 n 150 kB moLHOCTbIo
25 MB-A 1 6onee n Bcex TpaHcdopmaTopax KraccoB HanpskeHus 220 kB 1 cBbile Macno AO0MKHO ObiTb MOMHOCTHIO
3aLUWMLLEHO OT KOHTAKTa C OKPY>KatoLMM BO34yXOM NOCPeACTBOM MNMEHOYHON 3alUThI.

6.5.2 TpeboBaHMs K 3aLLUTHBLIM MOKPLITUAM NPUBEAEHLI B NPUNoXeHUn B.

6.5.3 MarHuTHasa cuctema TpaHcdopmaTopa U MacCUMBHbIE MeTannmyeckue KOHCTPYKTUBHbIE 3J1EMEHTbl OOJDKHbI
UMeTb HaJeXHoe MeTanIn4yeckoe CoeanHeHne ¢ 6akom.

6.5.4 Mo TpeboBaHuo 3aka3umka B TpaHcopmaTopax MowHocThio 6onee 100 MB-A meTannunyeckoe coeguHeHue
MarHUTHOM cucTeMbl C 6akoM AOMKHO ObiTb BbIMNOMHEHO CHapyxu 6aka, npudem BHyTpu 6aka akTMBHas 4YacTb OOIDKHA
ObITb NOMHOCTbLIO N30NIMPOBAHA OT AHA U CTEHOK Baka.

6.5.5 [lononHutenbHble TpeboBaHMsA K COCTAaBHbIM YacTsiM NpUBeAEeHbl B NpUoXxeHum I

6.6 TpeboBaHMA K cMCTEMAM OXINaXAEeHUA



6.6.1 TpaHcdopmaTtopbl C MPUHYOAUTENLHOM CUCTEMON OXIAXOAEHWUs] OOJMKHbI OblTb CHabXeHbl ycTpolcTBaMu Ons
aBTOMAaTM4eCKOro nycka M OCTaHOBKU CUCTEMbl OXNaXOEHWs, KOTopble [AOMKHbl cpabaTbiBaTb B 3aBUCUMOCTU OT
TemnepaTtypbl BEpXHUX CMIOEB Macra v Toka Harpysku TpaHcgopmartopa.

6.6.2 BrewHne macnonposofbl cuctem oxnaxgenuns AU v L (noctaBnsemble usrotoButenem TpaHcdopmaTopa)
AOMKHbI ObITh BbIMOMHEHbI U3 HEPXAaBEIOLLEN CTanu UM matepuanos, yCTONYMBBIX K KOPPO3UN.

6.6.3 Wkadbl ynpasnenusa cuctemon [, ALL, HALL n L moryT 6biTb HaBelueHbl Ha 6ak TpaHcdopmaTopa, ecnu Lwkad
paccunTaH Ha paboTy B ycrnosuax Bubpauuii, cosgaBaemblx TpaHCopMaTopom.

6.6.4 TpaHccopmaTopbl C MPUHYAUTENBHOW CUCTEMOW OXNaXAEHWs AOIMKHbI OblTb CHabXeHbl curHanusaumen o
npekpawieHnM LUPKYNsauMKM Macna, oxrnaxalolwen BoAbl WM OCTaHOBKE BEHTWMATOPOB AyTbs, a Takke 06
aBTOMaTMYECKOM BKIMHOUYEHUUN UMW OTKIIOYEHUW PE3EePBHOr0 oXnaguTenst Unm pe3epBHOro NCTOYHMKA NUTaHUS.

6.6.5 [lononHutenbHble TpeboBaHMA K CUCTEMaM OXNaXAEeHUSA NPUBEAEHbI B NpunoxeHun .

6.7 TpeboBaHUA K HAQEXKHOCTHU
[ns cmnoBbIX TpaHCOPMaTOPOB AOMKHbI ObITb YCTAHOBMNEHbI Crieayowue nokasaTeny HageXHOCTU:
- YCTaHOBIIEHHasn HapaboTKa Ha oTka3 - He MeHee 25000 y;

- MONHBIN CPOK CNyx6bl - He meHee 30 ner.

6.8 KomnnektHocTb
6.8.1 B komnnekT TpaHcopmaTopa [OMKHbI BXOAWTL €r0 COCTaBHbIE YacTu.

6.8.1.1 CocraBHble 4acTu, BXxogslMe B KOMMMEKT TpaHcopmaTopa, AOSKHbI ObiTb ykasaHbl B HI Ha
TpaHcdopMaTopbl KOHKPETHBIX BUOOB.

[MprmeyaHme - B komnnekT TpaHchopmaTopa BXOAMT Takke Macro, 3anvBaemoe B TpaHcopmaTop npu nepeBoske.
6.8.1.2 MacnsHble TpaHcdhopMaTopbl, TpaHcnopTMpyemMble 6e3 Macna, npu 3anonHeHun 6aka Cyxum BO3OyXOM WNnn
WHEPTHBIM ra3oM, JOIKHbI ObITb YKOMMEKTOBaHbI CNEAYOLNMU U3AENUSMMU:

- KOMMNNEKTOM 6asnfoHOB CO CKaTbiM ra3oM B KONMYECTBE, OCTaTOYHOM ANs NoaaepkaHua AasneHus B 6ake oT 5 Jo
15 kMa Ha BpeMsi TpaHCMOPTUMPOBaHUS 1 NOCTIEAYIOLWErO XpaHeHus!;

- YCTPOWCTBOM 111 NOANUTKM ra3om Gaka, aBToMaTUYECKU NOAAEPXKMBAOLWMM B HEM U30bITOYHOE AaBrieHue oT 5 fo
15 kMNa.

6.8.1.3 TpaHcdopmaTopbl C cucteMammn oxnaxaeHuns sugos Ll n HL, ana koTopbix npegycmaTtpuBaeTcs NpUMeHeHne
HOPManu3oBaHHON CUCTEMbI OXNaXAEHNS B COOTBETCTBUM C TUMOBBLIM NPOEKTOM, KOMMEKTYIOT Tpybamu nogcoeamHeHus
CMCTEeMbI OXTaXaeHus K TpaHcdopmaTopy.

6.8.2 K TpaHcdopmaTopy npunaratoT cregyoLwyo TEXHUYECKYH0 JOKYMEHTauuto:

nacnopT TpaHcdopmaTopa;

- macrnopTa KOMMNNEKTYOLWNX U3nenui;

- PYKOBOACTBO MO 3KCnnyaTaumum TpaHcgopmaTopa, BKiovatolwee AOKYMEHTaLUMIO MO NIaHOBOMY PEMOHTY;

- MIHCTPYKLWMIO MO TPaHCMOPTUPOBAHMIO, pasrpyske, XpaHEeHUIO, MOHTaXy M BBOAY B dKCnryaTaumo TpaHcopmaTtopa;
- YepTeXn BaXHEWLLUMX COCTaBHbIX YacTen B cooTBeTcTBMU ¢ HI Ha TpaHCopMaTopbl KOHKPETHBLIX BUAOB.

OCHOBHble TEXHUYECKME [aHHble W XapaKTepWCTMKW, KOTopble MOMMKEH CopepkaTb nacrnopT TpaHcdopmaTtopa,



npueeaeHbl B NPUNOXeHUn E.

6.9 MapknpoBKa 1 ynakoBka
6.9.1 MapkupoBka

6.9.1.1 MapkupoBka 3aXuMOB (BBOAOB) [N BHELIHEro MpPUCOEAMHEHUsI [OMkHa ObiTb HaHeceHa crnocoboM,
obecneymBaloLLMM ee JONTOBEYHOCTb M CTOMKOCTL K aTMOCdepHbLIM BO3aencTBusIM, B cooTBeTcTBUM ¢ FTOCT 18620.

MpumeyaHmne - 3axumbl (BBOAbI) criedyeT MapkupoBaTb B COOTBETCTBUM C npunoxeHvem XK.

6.9.1.2 Kaxgbin TpaHcopMaTop A0MMKEH ObITb CHAabXXeH NMPUKPENNEHHOW Ha BUAHOM MeCTe TabrMykon, Ha KOTOpoW
YKa3blBalOT CrefyroLLme AaHHbIe:

- TOBapHbIN 3HaK NpeanpuaTUS-M3roToBUTENS;

- HaMMeHoBaHue nsgenusa (TpaHcopmaTop, aBToTpaHchopmaTop);

- 3aBOACKOM HOMEP;

- ycnoBHoe o603HaveHne Tuna;

- obosHaveHne HL Ha TpaHcdopmaTop;

- 4aTy U3roToBIeHNs1 B COOTBETCTBUM ¢ TpeboBaHuamu HL;

- ycnoBHoe 0603Ha4YeHne Cxembl U Fpynnbl COeauHEeHNst OOMOTOK;

- HOMUHAIbHYIO YacTOTy B repuax;

- HOMUHAIbHbIA PeXuM (B TOM criyyae, eCrnv pexum oTnnyaeTcst OT NPOLOIDKUTENBHOIO);

- HOMUHanNbHY MOLLHOCTb B KMMOBOMbTamnepax (ykasbiBatoT Takke MOLLHOCTM OCHOBHbIX OOMOTOK TPeX0O6MOTOYHbIX
TpaHcOpMaTOpPOB U MOLLHOCTL 06MOTKM HH TpexoBMOTOYHBIX aBTOTpaHC(OpMaTopoB);

- HOMUHaIbHbIE HaNpPsKeHUs TpaHcgopmMaTopa Ha OCHOBHOM OTBETBIIEHUM B BOMNbTax UM KUINOBOSbTAX;
- NpeAernbl perynMpoBaHns HanpsiXeHnst no obmMoTkam (avanasoHsbl U cTyneHu perynuposanusa PMH v MNBEB);
- HOMMHarbHbIE TOKM OOMOTOK HAQ OCHOBHOM OTBETBIIEHUN B amnepax;

- HanpsaXeHune KOpOTKOro 3amMblkaHMA Ha OCHOBHOM OTBETBIIEHUM B MNpoueHTax (}J,J'Iﬂ TpeXOGMOTOHHbIX
TpchcbopmaTopOB YKa3blBalOT HaNps>XeHne KOPOTKOro 3amMblikaHNA BCEX Nap 06MOTOK);

- YPOBEHb M30onAaALnn oO6MOTKM 1 ee HenTpanu ans 0OMOTOK KnaccoB HanpshkeHns 110 kB n cBblwe (yKa3bIBa|OT
ncnblTaTeNbHble HAaNPSXXEHNST NPOMbILLNIEHHOW YacTOThbl U NOIHOTO FPO30BOr0 nMnynbca ansa BHyTpeHHeI7I VISOJ'IHLI,VIVI);

- KNnacc HarpeBOCTOMKOCTM M3OMSALMK - TONMBKO AJS CyXMX TPaHC(OpMaTopoB.;

MOSTHYI0 Maccy TpaHcOopMaToOpoOB B KAIOrpaMmmax Unm TOHHaX;

- Maccy mMacna B KunorpaMmax Unm TOHHax;

- Maccy aKTMBHOW 4acTu B KAMorpammax Unm ToHHax - Ans TpaHcdopmMaTopoB MolHocTbio 1 MB-A 1 6onee;
- TPAHCMOPTHYO Maccy, ecnu oHa ykasaHa B H[] Ha KOHKpeTHble TpaHCchopMaTopsl;

- Maccy CbeMHON YyacTh 6aka B TpaHCMOPTHOM COCTOSIHUM - ANl TPAHCOPMAaTOPOB C HUXHUM Pa3beMOM.
MpumeyaHus

1 ns opHodasHoro TpaHcdopmartopa, NpeAHa3HaYeHHOro Ans coeavHeHus B TpexdasHyto rpynny, HOMUHasbHble



HanpskeHns 0GMOTOK, COeAMHSAEMbIX B 3Be3ay, 0603HaYaloT B BuAe ApoGU, YNCIIUTENEM KOTOPOW SIBMSIETCS NHeNHoe
HanpsbkeHVe TpexdasHoN rpynnbl, @ 3HameHaTeremM =+ 5 .
2 [Ina TpaHcopMaTopoB MOLLHOCTbIO 1 MB-A 1 Gonee ykasbiBalOT 3HaY€HUE HanpsPKeHUs KOPOTKOTO 3aMblKaHus,

N3MepeHHOe MpU MPUEMOCAATOMHbIX UCTbITAHUAX. ONs TpaHcOpMaTopoB MOLWHOCTHIO MeHee 1 MB-A ponyckaeTtcs
yKasblBaTb 3HaYEHNEe HanpPsHKEHNUS KOPOTKOTO 3aMblKaHusl, U3MePeHHOE NpU TUMOBbIX UCTIbITAHUSIX.

6.9.1.3 Kpome o0603HauyeHus Ha Tabnuuke 3aBOACKON HOMep TpaHcdopMaTopa AOMmKeH OblTb 4eTKo 0603HayeH Ha
bake psagom ¢ Tabnuukon.

6.9.1.4 ns TpaHcdopmaTtopos MNMBB n PINH nepBoMy nonoxeHutio NpMBoAa OOMKHO COOTBETCTBOBaTb Hambornbluee
3Ha4YeHne HOMMHAIBbHOIO HaNPSXKEeHUS OTBETBIIEHUS.

6.9.1.5 MapkupoBka MecTa 3a3eMneHns gomkHa OblTb BbiNonHeHa no ogHomy 3 metogos FOCT 21130.

6.9.1.6 TpaHcnopTHasa mapkuposka - no FOCT 14192 co cnegyroWmMmn AOMOSTHEHUSIMM:

- OCHOBHblE, AOMOMHUTENbHbIE N MH(OPMALMOHHbIE HAAMUCKM ONS YNaKoBaHHbIX AEMOHTUPOBAHHBLIX W 3anacHbiX
yacTen JoMmkHbl OblTb HAHECEHBI HA Tapy, a Ans AeTanen u cOOPOYHbIX eAMHUL, TPaHCMOPTUPYEMbIX 6e3 ynaKkoBKu, - Ha

APNbIKA UnNn aetTann n C60p0‘-|HbIe eanHnLUbI;

- BUAbl MaHWUNYNALMOHHbBIX 3HAKOB, HAHOCMMbIX Ha rPy30Bble MECTa, U MecTa NX HaHEeCEHWS AOMKHbI COOTBETCTBOBaTL
FOCT 14192 1 TexHMYeCKon AOKYMeHTaLmMn Ha TpaHcdopmaTop.

6.9.1.7 Ha 6ake TpaHcdopmaTtopa [omkHbl ObiTb HaHeCeHbl NpeaynpeauTensHble Haanuey "domkpat" npu Hannyuum
MeCT Mo yCTaHOBKY AOMKPaTOB.

6.9.1.8 Ha 6akax TpaHccopmaTopoB, Ha aKTMBHOW YacTu KOTOPbIX YCTAHOBMEH MakeT (06pasel) nsonaumu, B6nmuan
MecTa YCTaHOBKW MakeTa AormkHa 6bITb HaHeceHa Hagnuck "MakeT nsonauum”.

6.9.1.9 Bce Hagnucw, yka3aHHble B 6.9.1.7 1 6.9.1.8, gomkHbI O6biTb BbINONTHEHLI HECMBIBAEMOW KPACKOM.

6.9.1.10 Ha pgetansax n c60pouHbIX eanHMLax, Noanexawux AeMOHTaxy nepen OTnpaBKoW notTpebutento, OOMKHa
ObITb NPeAyCMOTPEHA MapKMPOBKa ANs NPaBUITbHOTO MOHTaXa.

6.9.1.11 Ha Gakax pacnpegenutenbHblX TpaHCOpPMaTOpOB, aKTMBHasi 4acTb KOTOPbIX M3BINEKaeTcs BMeCTe C
KPbILLKOWN, AOMKEH ObITb HAHECEH 3HaK, MHPOPMUPYOLLNA 06 3TOM.

6.9.2 YnakoBKka

6.9.2.1 TpaHccopmaTopbl, 3anoSfIHEHHbIE MWHEpanbHbIM MAacrnoM, a Takke [AEeMOHTUPOBaHHble Ha Bpems
TPaHCNOPTMPOBaAHUA KpynHorabapuTHble COCTaBHble YacTu NepeBo3AT 6e3 ynakoBku. COCTaBHblE 4acCTu, BHYTPEHHSS
NMOBEPXHOCTb KOTOPbLIX MpM 3KchnyaTauun TpaHcdopMaTopa MMEET KOHTakT C Macriom, Mpu TpaHCMopTUPOBaHWU U
XpaHEeHUW LOIMKHBI ObIThb 3alUMLLEHbI OT NOMagaHMs B HUX Briaru 1 nbiun.

TpeboBaHMs K ynakoBKe v TPaHCNOPTMPOBaHMIO TpaHCOPMaTOpPOB, 3arnofTHEHHbIX CUHTETUYECKMM MacrioM, AOSKHbI
ObITb ykasaHbl B H[] Ha AaHHble TpaHchopMaTopsl.

6.9.2.2 Cyxue TpaHcgopmaTopbl yNnakoBbIBalOT B cooTBeTCTBMM ¢ HI.

6.9.2.3 KomnnekTytolme cbeMHble COCTaBHble YacTu (BBOAbI, Npubopbl U T.4.) U KpenexHble AeTanu OOIMKHbI ObiTb
ynakoBaHbl B COOTBeTCTBMM ¢ TpeboBaHusimm TOCT 23216. MNMokynHble KOMMNMEKTYIOLLME COCTaBHbIE YacTu, NocTynarLme
Ha NpeanpusATUe - N3roTOBUTENMb TPaHCOPMAaTOPOB, YNakoBbIBaKOT B COOTBETCTBUM ¢ H Ha 3Tu usgenus.

6.9.24 KaTeropusa ynakoBk/ OEMOHTUPOBAHHLIX Ha BpeMsi TPAHCNOPTUPOBAHUSA COCTaBHbIX M 3amnacHbIX YacTeu, 3a
NUCKINNIOYEeHNEeM YKa3aHHbIX B 6.9.2.1, KOHCTPYKUMA N TUN AWMKOB B 3aBUCUMOCTU OT MEeXaHUYeCKUX U KInMaTUu4veCkKmnx
BO3JENCTBUN NPU TPaAHCNOPTUPOBAHUU N XPaAHEHUWN LOMKHbI obecneymBaTtb COXPaHHOCTb YyKa3aHHbIX YacTei BO Bpems
TPaHCNOPTUPOBAHUA N XpaHEHUA.

6.9.2.5 KoHcepBaums HEOKPALIEHHbIX W HEe UWMEeWMX 3alMTHLIX MOKPbITUM  HapyXHbIX NOBEPXHOCTEN
TpaHcdopmMaTopa, noaBeprarLwmnxcs Kopposumn u nopye, - no FOCT 9.014.

6.9.2.6 BBogbl Ha HanpshkeHne 6onee 35 kB, He OEMOHTMpyeMble Ha BpeMs TPaHCMOPTUMPOBAHUA, OOSMKHbI ObITb



3aluiieHbl OT MeXaHN4YeCKnx nospem,qul/u?l BO BpeMdA TpaHCNOPTUPOBaHUA.

6.9.2.7 B HI Ha kaxgbh TN TpaHcdopMaTtopa AOfKHbl ObiTb ykadaHbl Macca KaXdoro rpy3oBOro MecTa
(TpaHcnopTHOro 6noka), ux rabapuTHble pa3mepbl, a Takke cNocobbl TPaHCMOPTUPOBAaHMWS:

- B YNaKkoBKe;
- 6e3 ynakoBku.

6.9.2.8 OkcnnyaTaumoHHass H[ Ha TpaHcdopmatop M €ro KOMMMEKTyllmMe W3Lenusi, TpaHcrnopTupyemble C
KOMMNMNEKTOM TpaHcdopmaTtopa, AoimkHa ObiTb ynakoBaHa He Huxe KY-2 no FOCT 23216.

7 TpeboBaHuA 6Ge3onacHOCTH

7.1 TpeboBaHus Ge3onacHOCTU, B TOM 4YWCME MOXaPHOW, AOIMKHbI cooTBeTcTBoBaTb OCT 12.2.007.0, TOCT
12.2.007.2, TOCT 12.1.004, TOCT 14254.

7.2 3asemneHve 6akoB TpaHCOPMaTOpOB [AOMKHO ObiTb BLINOMHEHO B coOTBETCTBUM C TpebosaHusamn FOCT
12.2.007.0 co cnegyowmMMmn ONOSTHEHUAMMU:

- Npy NpUMMEHeHWVM AN 3a3emneHus pesb0OoBOro coeavHeHus auameTp pe3bbbl AomkeH ObiTb M12  ans
TpaHcdopMaTopoB MOLLHOCTLO 25 KB-A n 6onee n M8 - ans TpaHcOpMaTopoB MOLLHOCTLIO MeHee 25 KB-A;

- NOBEPXHOCTb 3a3eMIISIOLLEro KOHTaKTa AoMmkHa ObiTb 4OCTATOYHOM ANSA NPUCOEAMHEHUS CTanbHOW LUWHBI CeYEHNEM
He meHee 40x4 Mm;

- 3a3eMNSIOWMUA KOHTaKT JOorkeH OblTb pacnonoxeH B [OCTYNHOM MecTe BHU3Yy Gaka Ha ctopoHe HH, a B
TpaHcopmaTopax ¢ oxnaxgeHnem suga C - B 4OCTYNHOM MecTe OCTOBa.

7.3 TpaHctopmaTopbl AOMKHbI OblTb CHabXeHb NPUKPENIEHHbIMU K 6aKy NecTHULER U ynopamu B COOTBETCTBUM C
FOCT 12.2.007.2.

[aHHoe TpeboBaHWe He pacnpocTpaHaeTcs Ha repMeTudHble TpaHcopmaTopbl ansa KTI (6e3 pacwupurtens).

Ona nepedBuXKHbIX TpaHcOPMaTOPOB AOMycKAeTCs NEeCTHWULY BbINOMHSATL B BUAE CKOO, MpuBapeHHbIX K Gaky
TpaHcdopmaTopa.

7.4 OonycTMble 3HAYEHMS KOPPEKTUPOBAHHOIO YPOBHS 3BYKOBOW MOLLHOCTW AnNs TpaHcopmMaTopoB, 3anOfTHEHHbIX
MUWHeparnbHbIM Macrnom, AormkHbl cooTBeTcTBoBaTh TOCT 12.2.024, Ana cyxux TpaHchopMaTopoB 1 TpaHchOopMaTopoB,
3anorTHEHHbIX CUHTETUYECKMM MacroMm, a Takke ANna TpaHcdopmaTopoB Ha HanpsxeHne 1150 kB - no HI Ha pgaHHble
TpaHcdopMaTopsbl.

8 TpeboBaHUA oxpaHbl OKpYXaloLen cpeabl

8.1 lMpwn npousBoACTBE TpPaHC(OPMATOPOB, WX WCMbITAHUKW, XPaHEHUW, TPAHCMNOPTUPOBAHUW W 3JKCNNyaTauuu
(npumMeHeHnn), a TaKke npu yTUNM3aUMM OMacHOMW B OKOMOrMYECKOM OTHOLUEHWM NPOAYKUUWM AOMKHbI ObiTb
npeaycMOTpeHbl Mepbl AN npeaynpexaeHvus Bpeda OKpyKalolew NpupogHOWN cpefe, 340POBb0 M FeHEeTUYeCKoMy
doHAay yenoseka.

8.2 Mpun ytunusaumm gomkHbl ObITb BbINOMHEHbI cneaytoLme TpeboBaHus:

- oTpaboTaHHOe TpaHCGOPMAaTOpHOEe Macro HeoBXOAMMO CfUTb B TEXHOMOrMYeckMe eMmKOCTW W OTMpaBuTb Ha
pereHepaumio;

- MeTanfiMdeckne CcocCTaBHble YacTu TpaHcdopmaTtopa (Me,Elb MU anioMuHMiA OOBMOTOK M OTBOAOB, CcTalb
ANEeKTpoTeEXHNYECKaa " KOHCprKLI,VIOHHaH) OOJMKHbI ObITb CAaHbl Ha npeanpuaTmna no nepepa60TKe LBETHbIX N YepHbIX
MeTannos;

- bapdopoBble M30NATOPLI, 3NEKTPOKAPTOH, PE3NHOBLIE YMIOTHEHWUS OOMKHbI ObiTb OTMPaBMEHbl Ha MOSIUIOH
TBEpAbIX ObITOBLIX OTXOO0B.



9 NMpaBuna npuemMku

9.1 [iNsi KOHTPONSI COOTBETCTBUSI TpaHcdopmMaTopa TpeGoBaHUAM HaCTOSILLEro CTaHaapTa YCTaHOBIEHb! criefyowme
npaBuna NpPMEMKMU 1 KaTEropumn UCMbITaHWIA: MPUEMOCLATOYHbIE, TUMOBLIE U NepUoanYeckue.

9.2 NpuemocaaToyHble UCNbITaHUSA
9.2.1 MNpuemocaaToyHbIM UCNbITAHUSAM A0MKEH ObITb NOABEPrHYT Kaxabl TpaHcdopmaTop.

9.2.2 lepen nprvemocaaTtoyHbIMU UCMbITAHUSIMM HEOBXOOUMO MNPOBECTU BHELLUHUA OCMOTP TpaHcdopmartopa wu
NPOBEPKY Ha COOTBETCTBME paboynm vepTexam.

9.2.3 T[lporpamma npuMemMocaToYHbIX WCNbITAHUA OOSKHa coaepXaTb cnegywuime npoBepku, UcnbiTaHUA U
n3mMepeHuna:

- MpoBepKy koadhduLmeHTa TpaHcdopmaLm U rpynnbl COeAnHeHNs obMOTOK;

- ucnbiTaHne npobbl mMacna m3 Gaka macnsHoro TpaHccopmaTopa M KoHTakTtopa yctponctea PIH, umetowtero
raweHue oyru B macre no npunoxexuto U;

- MWCMblTAHWE 3NEKTPUYECKON MNPOYHOCTM WM3oNAuMM Ans TpaHcopmaTopoB kracca HanpshkeHus go 750 kB
BkntounTenbHo no FOCT 1516.3 B 06beme npuemocaaTouHbIX UCMbITaHUIA, ANs TPaHCOPMaTOPOB KIacCoB HanpsihKeHus
Hwke 1 kB n 1150 kB - no HM Ha gaHHble TpaHcdhopMaTopbl;

- MPOBEPKY NOTEPb M TOKa XONOCTOrO X0Aa;

- NMPOBEPKY MOTEPb W HaNPSXXEHUS KOPOTKOro 3amblkaHWsi HA OCHOBHbLIX OTBETBMEHMAX AMs BCeX nap OOMOTOK
TpaHcdopMaTopoB; Ansi TpaHcOopMaTopoB MOLLHOCTLIO He Gonee 25 kB-A pgonyckaeTtcsi npoBOAuTb 3Ty MPOBEPKY
BbIGOPOYHO M3 napTuM TpaHCOPMaToOpoOB OAHOrO TWMa, NMpYM STOM YMCMO TpaHCOPMaTOpPOB B MNapTMM M MnpasBuna
NPOBEPKM OOMKHbI 6bITb onNpeaeneHsl B HI Ha TpaHcdopmMaTopbl KOHKPETHBLIX BUAOB;

- ucnbiTaHne B6aka TpaHcopmaTopa Ha repMeTUYHOCTb - ANA MacnsHbIX TPaHC(OPMaTOPOB U CYXUX FrepMETUYHBbIX
TpaHcdopMaTopoB no TpeboBaHWAM, ycTaHoBNEeHHbIM B H1 Ha KOHKpeTHbIE BUAblI TpaHCOpPMaTopOB;

- ucnbeitaHue yctponcts PIMNH B c6ope ¢ TpaHchopmaTopom B crieayolemMm oobeme:

npoBepKa nocrneaoBaTenbHOCTU AENCTBUS KOHTAKTOB, ECINN OHa He MpoBoAunacb 4O yCTaHOoBKM ycTpouncTea PIMH Ha
TpaHcdopmaTop,

NnpoBepKa NPaBUIbHOCTU COYNTIEHEHMSI MOHTMPYEMbIX Ha TpaHCopMaTope COCTaBHbIX YacTen ycTponcTtea PIH,

U3MepeHue KpyTslero MOMEHTa Ha Bany npvBOAa C MPOBEPKOW paboTbl MexaHU4eckow OrOKMPOBKM PYYHOrO
yrpaBneHus,

npoBepka NpaBubHOCTU PaboTbl GNIOKMPOBKM aMNeKTpoaBuraTens npuBoaa,

nposepka ycTporictea PIMH noa HanpsbkeHneMm nytem 4-5-KpaTHOWM NPOroHKU No BCemy AvanasoHy perynvpoBaHus;

- U3MEPEHNS criedyoLmnx napaMeTpoB AN1S CPaBHEHWS C pe3ynbTaTaMmy M3MEepPEHUIn NX B 3KCMyaTauun:

COMPOTUBIEHNS OBMOTOK MOCTOSIHHOMY TOKY,

AN3NEKTPUYECKNX NapamMeTpoB U30NsuuM (CONPOTMBMEHUSA WU30MAUMM, TaHreHca yrna AUINEeKTPUYECcKMX notepb U
€MKOCTU [Ansi TpaHcopmaTopoB knacca HanpsbkeHuss 35 kB mowHocteto 10 MB-A u Gonee w gna Bcex
TpaHcdopMaTopoB knaccos HanpsxeHns 110 kB u cebiwe),

noTepb XOMOCTOro X04a NPV ManoM HanpsKeHnn Ansa TpaHcdopmaTopos MoLHocTeio 10 MB-A n 6onee.

9.3 TunoBble UCNbITaHUA

9.3.1 TvnoBbIM WCNbITaHWUAM AOMKeH ObiTb NoABEprHyT TpaHcdopmaTop eAVHUYHOrO Npou3BoACTBa, Obpasel
(o6pasLbl) M3 OMbITHOM NAapTUM Ha COOTBETCTBME TPeOoBaHUSAM HACTOSILLEro cTaHaapTa.



9.3.2. I'Iporpamma TUMOBbLIX UCMNbITAHWUIA AOIMKHA coepXaTb yKa3aHHble HUXe UCNbITaHUA 1 NPOBEPKNA.

9.3.2.1 VcnbiTaHusi, NPOBEPKX 1 U3MEPEHWS MO MYHKTY 9.2; Npu 3TOM JOMONMHUTENBHO CriefyeT NPOBOAUTb U3MEPEHME
NoTepb U HaNpsPKEHWS KOPOTKOTO 3aMblKaHUSl Ha KpaiHMX OTBETBIIEHUSIX.

9.3.2.2 NcnblTaHne Ha Harpes.

9.3.2.3 WcnbiTaHne aneKkTpuyeckon NPOYHOCTU M3oNAUMM Ans TpaHchopMaTopoB Krnacca Hanpsxenus o 750 kB
BkntountensHo no NOCT 1516.3 B o6beme TUNOBbLIX UCMbITaHUA, ANA TPAHCOPMATOPOB KIAcCoB HanNpskeHus Huxe 1
kKB 1 1150 kB - no H[ Ha gaHHble TpaHcopmaTopbl.

9.3.2.4 Mpuemka B YacTU CTOMKOCTM NPU KOPOTKUX 3aMbIKaHUSIX U yaapHbIX TONYKax TOKOM (nocrnegHee - Tonbko Ans
TpaHCGOPMaTOPOB COGCTBEHHBIX HYXA 3MEKTPOCTaHLIMIA):

a) B 3aBMCUMOCTM OT MOLLHOCTW TpaHcopmaTopa nocpeacTBoM Mo KpanHen Mepe O4HOro M3 nepeyncrieHHbIx ganee
cnocoboB, KOTOpbIA AOMmkeH ObiTb ykaszaH B H[ Ha KOHKpeTHble TpaHcopmaTopbl MW OrFOBOPEH MpU 3aKHYeHWUN
KOHTpaKTa Ha nocTaBKy TpaHcdopmaTopa:

MCNbITaHNE Ha CTOMKOCTb NPW KOPOTKMX 3amblkaHnsix no FTOCT 20243,

pacyeTHOe CpaBHeHWe C TpaHCOPMaTOpPOM aHanoOrMYyHOM KOHCTPYKLMK (MPOTOTMMOM), BbiAEPXaBLUMM UCMNbITaHWSA Ha
CTOWKOCTb MPU KOPOTKMX 3aMbIKaHWSAX, NPY BbINOMHEHNN YCNOBUI B),

pac4yeT (pacyeTHoe O0OOCHOBaHME) MO METOOUKE M3roTOBUTENst AN TpaHcdopMaTopoB OOMbLLON MOLHOCTM (Gonee
40 MB-A), koTopble cornacHo HJl He noanexaTt UCMbITaHUAM Ha CTOMKOCTb MPW KOPOTKUX 3aMblKaHUSIX, MPU OTCYTCTBUM
YCMELUHO MCMNbITAHHOro NPOTOTUNA;

6) TpaHcdopMaTopbl COBCTBEHHBIX HYXO 3MEKTPOCTaHUUIA He3aBMCUMO OT MOLLUHOCTU AOSMKHbI ObiTh MUCMbITaHbl Ha
CTOMKOCTb MPU KOPOTKUX 3aMbIKaHUAX U yOApHBIX TOMYKax TOKOM, MNPy 9TOM BO3MOXHa 3aMeHa MCMbITaHWii pacyeTHbIM
COMOCTABEHNEM C WCTbITAHHBIM MPOTOTUMOM, HO HEAOMyCTUMAa MpUemMKa TOMbKO Ha Gase pacyeTHoro o6OCHOBaHMS;
ncnbiTaHne 1 BbIGOP NpoToTUna (B Criyyae 3amMeHbl UCTIbITAHUI COMOCTaBUTENbHLIM PacyeToM) crieqyeT NpoBOAUTL MO
METOAMKE, COrMacoBaHHOW MEXIY U3rOTOBUTENEM U 3aKa3UYMKOM;

B) NpueMKa TpaHcdopmaTopa CrnocoGoM PacYeTHOro CPaBHEHWUS C TPaHCKOPMAaTOPOM aHanorM4YHOW KOHCTPYKLMM
(NpoToTUNOM), BblAepXXaBLUMM UCMbITAHUS HA CTOMKOCTL Npu K3, fonyckaeTcs Npy BbINOMHEHUM CriedyowmnxX yCroBuii:

TpaHcopmaTop M NPOTOTUN SOMXKHbI ObITb M3rOTOBMNEHbLI HA OOHOM U TOM e npeaonpuaTnun-m3roToBemTene no ogHOMy
TeXHOJIorm4eckomy npoueccy,

paccMaTpuBaemblii  TpaHCOPMaTop [OMKEH MWMMETb BbIAEPXKMBAEMYH MNPU KOPOTKOM 3aMblKaHWW MOLLHOCTb
(HOMMHanNbHast MOLLHOCTb Ha eAVHULY 3Ha4YeHNst CONPOTUBIEHNSA KOPOTKOro 3amMblikaHus) B AvanasoHe oT 50% go 100%
MO CPaBHEHWIO C €ro NPOTOTWUMOM, aHanorMyHble KOHCTPYKLMU OBMOTOK, MarHWTHOW CMCTEMbI, OMOPHOW U30NSUUM U
NPeccyoLWmnX CUCTEM;

no pesynbTatam COMOCTaBUTENbHOIO pacyeTa Nno MeTOAMKE M3roTOBUTENS NPOTOTUN AOMKEH MMeTb 6onee BbiCOkne
MeXaHWU4ecK1e yCunusa 1 Harpy3ku (HanpsbxeHusi, Aedopmanymm, oceBble CUMbl Ha ONOpbl), MEHbLUWE 3anackl NPOYHOCTU U
YCTOMYMBOCTM.

9.3.2.5 UcnbiTaHnst 6aka Ha MeXaHUYECKY0 MPOYHOCTb:

- Npy M3BLITOYHOM BHYTPEHHEM [JaBMieHUM ANA MachsHbiX MOWHOCTbIO A0 1 MB-A M Cyxux repMeTUYHbIX
TpaHcgopMaTopOB;

- MpW BakyyMe - A1 MacrsiHbIX TpaHcopMaTopoB MoLLHocTbio 1 MB-A n 6onee;

- Ha TpaHcnopTepe AN TpaHCHOPMaTOPOB, TPAHCMNOPTUPYEMbIX HA TPAHCNOPTEPE CONMMEHEHHOro Tuna.

9.3.2.6 AKyCTn4YecKme UcCnbITaHns.

9.3.2.7 VI3amepeHne COMPOTUBMEHNS HYNeBOW MNOCMNeAoBaTeNbHOCTN - AN TpexdasHbiX ABYXOOMOTOYHBLIX

TpaHcdopmaTopoB 6e3 GOKOBbLIX ApM, MMEKLUX CXemMy coeavHeHuss oOMOTok YH/[*, B ocTamnbHbIX Cny4asx Takue
n3mepeHus NpoBOASAT No TpeboBaHMIO 3aKa34yrka NO COrNMacoBaHHOWM C HAM METOAMKE.

* CooTBeTcTBYET opurmHany. Cm. n.6.2.6. - MpumeyaHue nsrotoBuTens 6asbl 4aHHbIX.



9.3.2.8 NpoBepka Macchl (B3BeLUMBaHWEM) NS TpaHCHOPMaTopoB MOLLHOCTLIO A0 1,6 MB-A BKMOYMTENBHO.

9.3.3 [JonyckaeTcsi He NPOBOAUTL CrieaytoLne BUAbI TUMOBbLIX UCTbITaHWI Ha OCHOBE CPaBHEHWS C TpaHC(OpPMaTopoMm
aHanNoOrMYHOM KOHCTPYKUMM (MPOTOTUMNOM), W3TOTOBIIEHHBIM Ha TOM e MPeanpusTUM U YCMELHO BblAepKaBLUNM
COOTBETCTBYHOLLME UCMbITaHUSI, €CINU COGII0AEHb! YCIIOBUS, NEPEYNCTIEHHBbIE HUXKE:

- UCMbITAaHWE Ha HarpeB - eCnn paccMaTpuBaeMblil TpaHcopMaTop UMEET MOLLHOCTb, PaBHYH UMW MEHbLUYIO (HO He
bonee yem BOBOE), YEM €ro NMPOTOTUM, aHANOMMYHbIE KOHCTPYKUUN OBMOTOK M MarHUTHOM CUCTEMbI, BUA OXNaxAeHus,
KOHCTPYKUMIO OXMaXxAalolen CUCTeMbl, a MpeBbilleHMs TemnepaTtypbl paccMaTpuBaeMoro TpaHcdopmartopa no
COMOCTaBUTENbHOMY pacyeTy C Y4eTOM pesynbTaTOB WCMbITAHWMI Ha HarpeB MpoTOTMNa COOTBETCTBYHOT HOpMawm,
npuBeaeHHbIM B 6.2;

- NCMbITaHWE 3NEKTPUYECKON MPOYHOCTN M30NALMK - B criydasx, npeaycmoTtpeHHbix FTOCT 1516.3;

- UCMbITaHMSA Ha CTOMKOCTb Npn KOPOTKOM 3aMbIKaHUN - €Cln BbINOJIHEHbI YCNOBUA, YKa3aHHble B NnepedncrieHnn B)
9.3.2.4;

- UCnbiTaHWe Ha MexXaHU4eCKyr NpPoO4YHOCTb Oaka npn Bakyyme N BHYTPEHHEM n3bbITOYHOM AaBneHuu - ecnu Gak
paccmaTpuBaemoro TpaHcgopmMaTtopa no CPaBHEHMUIO C 6akom npotoTtuna nMmeeT Ana oaunHaKoBbIX 6akoB paBHble, a And
pa3HbIX 6akoB Gonee HU3kMe pacyeTHble MeXaHUYEeCKMe HanpsXKeHNs Npu aHanorMyHom KOHCTpYKLUU1n Oaka;

- UCMbITAHNA Ha MEeXaHWYeCKylo MPOYHOCTL Baka Ha TpaHCnopTepe W akTUBHOW YacTu Npu Nogbeme U 3arnpeccoBke
06MOTOK - ecrnn nMpu oauHaKkoBbIX 6akax M akTMBHBLIX YacTAaX paccMaTpvBaeMbli TpaHCOPMaTop U NPOTOTMMN MMEIT
paBHble pacyeTHble MexaHWYecKue HarnpsxeHus, a Npu pasHblX, HO KOHCTPYKTUBHO aHanormyHbiX 6akax v akTuBHbIX
YacTAX, OTNNYAIOLLNXCA HE3HAUYNTENBHO KakMMN-NNBOo anemeHTamu, - 6onee HU3KMe COOTBETCTBYIOLLME HANPSXKEHWS;

- aKyCTMYecCKMe UCMbITaHUsi - eCcrin paccmMaTpuBaeMblil TpaHcqopMaTop M NPOTOTUM UMEIOT UAEHTUYHbIE MarHUTHbIE
CUCTEMbI, aKTUBHblE YacTWM M CUCTEMbl OXNaXKAEHWs,, a HOMUHamNbHas YacToTa M MHAYKUMA B MarHATHOM cucTeme
paccmaTpuBaeMoro TpaHcopmaTopa He Bbille, Y4eM Yy NpoToTuna.

9.4 MNepuogunyeckne ucnbiTaHUA

9.4.1 lNMepnoguyeckm wcnbITaHMAM crnegyeT noasepraTb TpaHcOpMaTopbl CEPUMHOrO MPOM3BOACTBA B obbeme
TUMOBbLIX UCMBITAHUIA N NPOBEPOK.

McnbiTaHna nsonsummn gomkHbl 6bITb NpoBeAeHbl B 06beMe nepuogmdeckmx ucnoitanuii no FOCT 1516.3.

9.4.2 lNepuoguyeckue ucnbiTaHWs cnegyeT NpoBOAUTb He pexe OfHOro pasa B 5 net ana TpaHchopmaTopos
MOLLHOCTbI0O MeHee 10 MB-A, ogHoro pasa B 8 net - aAnsi TpaHcgopmMaTopoB MowHocTeo Ao 100 MB-A n ogHoro pasa B
10 net - gns TpaHcdopmaTopoB MowHocTbio 100 MB-A n 6onee. [JONOMHUTENBHO OOMMKEH ObITb NPOBEAEH KOHTPOMb
nokasartesnen HaaeXXHOCTH.

9.4.3 JonyckaeTcs He NPOBOAMTbL MEPUOAMYECKME UCMBITAHUS HA HarpeB, CTOMKOCTb MPU KOPOTKOM 3aMblKaHUW U
CTOMKOCTb K yAapHbIM TON4YKaM Harpysku, Ha MEeXaHU4YecKyl MpoYHOCTb Gaka Ha TpaHcrnopTepe M akTMBHOW YacTtu, a
TaKkke aKyCTMYeCKMe UCMbITaHWUs U NPOBEPKY Macchl (B3BELUMBAHUEM), €CNU LOKYMEHTarNbHO NOATBEPXKAEHO OTCYTCTBUE
peknamauuin o Bbixogax U3 CTposi TpaHcOpPMaTOPOB B 3KCMslyaTauuu, CBS3aHHbIX C AedeKTaMu KOHCTPYKLMU unu
M3roTOBIEHMS, @ TaKkkKe B TEX CIy4vasiX, eCnv NpoM3BOACTBO aTTECTOBAHO MO cucTeMe kavectsa B cootBeTcTBum ¢ FOCT
P NCO 9001.

9.5 Ecnu npu uUcnbITaHUsix XoTs Bbl 0O4MH M3 NapameTpoB TpaHcopmaTopa He byaeT cooTBeTcTBOBaThL TpebOBaHMSAM
HacTosilero ctaHgapTa u/unum HIO Ha KOHKpeTHbIN TpaHcgopmaTop, To nocne YCTpaHEeHWUs! MPUYMHBI BO3HUKHOBEHWS
AedekToB NpoBOAST NOBTOPHbLIE UCMLITAHUS NApaMeTPOB MO MYHKTY HECOOTBETCTBUS U APYr1M NyHKTaM, 3aBUCUMbIM OT
BHOCUMOIO U3MEHEHMUSI.

Ecnu TpaHcdopmaTop He Bblaepikarn UCMbITaHWUs Ha CTOWMKOCTb MPU KOPOTKOM 3aMblKaHWUWM WU/WMWU yOapHbIX TOMYKax
TOKOM U3-32 MOBPEXAEHUS TOSIbKO OOHOr0 3fIEMEHTA, TO MO COrMacoBaHMI0 C 3aKa3yvMKOM [OMyCKaeTcs He MpOoBOAUTb
NMOBTOPHOE WCMbITAHNE, €CNMN MU3rOTOBUTESNb TapaHTUPYeT YCTpaHeHWe MNPUYMHbI MOBPEXAEHUS 3a CYET MPUMEHEHUS
LOMOSTHATENbHBIX Mep, MPOBEPEHHbIX Ha MOZEeNsX WM Ha OPYrMX WCMbITaHHbIX TpaHcdopMaTopax aHarnornyHom
KOHCTPYKLMMK.

Ecnu gns yctpaHeHus MpuuMH [AedEKTOB UMM OLEHKU pe3ynbTaToOB WCMbITAHWA Ha CTOWKOCTb MPU KOPOTKOM
3aMblkaHuM npoBoaunacb pa3bopka MarHUTHOW CUCTEMbl, TO [AOMyCKaloTCA MpeferibHble OTKIOHEHUS U3MeEpPSIEMbIX
napamMeTpoB MoTepb U TOKa XOJIOCTOro Xo4a OT HOPMUPOBAHHbLIX 3Ha4YeHU 25% 1 60%, COOTBETCTBEHHO.

9.6 JdonyckaeTca NpoBOAUTb pasfiMyHble BUAbl TUMOBbLIX U MNEPUOANYECKMX UCMBbITAHUM HAa O4HOM WU HECKOJSTbKUX



npencrtaBUTenbHbIX 06pa3u,ax AaHHOoro TpchcbopmaTopa O[HOro 3aBo4a-m3rotoBUTENA.

TpaHcdopmaTopbl, UMeKLWMe OTnMyYna B 0003HayYeHMn, HO OOUHAKOBbIE KOHCTPYKTUBHbIE NapaMeTpbl
NPUMEHMUTENBbHO K KOHKPETHOMY BUAY MCMbITAHWW, MOryT ObITb pacCMOTpeHbl KaK npeacrtaBUTENIbHbIE 06pasu,b| and
[aHHOro BMaa UCNbITaHWUN.

9.7 MpoTOoKOMbI TUNOBLIX U NEPUOANYECKMX UCMBITAHUIA, @ Takke pe3ynbTaThl ONbiTa KOPOTKOro 3aMblkaHWs no dasam
(HanpsxeHus, TOKM) AOMKHbI BbITh NpeabABAeHbl 3aKkasynky no ero TpebosaHuto.

10 MeToabl KOHTpONA

10.1 BHewHuin ocmMOTp TpaHcchopmMaTopa NpoBOAAT BM3yanbHO. Pasmepbl TpaHcdopmaTtopa crnegyet nNpoBepsitb B
npouecce ero un3rotoernieHna C NOMOLbO U3MEPUTESNTbHOIoO UHCTPYMEHTa, oGecneqMBarou.lero TOYHOCTb VI3MepeHVIl7I B
npenenax aonyckos, YKa3aHHbIX Ha pa6oqu vyepTexax.

10.2 Bnagpsl u MeToAbl UCMbITAHWUI 1 NPOBEPOK TpaHcopmaTopoB npueeaeHs! B Tabnuue 11.

Tabnuua 11
HavmeHoBaHue ncnbiTaHns (NpoBepku) MeTop ucnbiTaHus
1 Mposepka koadduLmeHTa TpaHchopmaLun Mo FOCT 3484.1
2 lMpoBepka rpynmnbl cCoeanHeHNst 0GMOTOK To xe

3 MiamepeHue conpoTuBIieHUs 0GMOTOK MOCTOSIHHOMY TOKY "

4 TMpoBepka NOTEPb U HANPSHKEHUS KOPOTKOrO 3aMblkaHWs (OMbIT KOPOTKOro "
3aMblKaHusl)

5 MNpoBepka noTepb 1 TOka XONOCTOro xoAa (OnbIT XONOCTOro Xoaa) "
6 ViamepeHne conpoTUBNEHNs HyNeBown nocnegoBaTenbHOCTH "

7 N\amepeHne rapMOHMYECKOro cocTaBa ToKa XOroCcToro xoaa "

8 VcnbiTaHnsa Ha HarpeB Mo FOCT 3484.2
9 OnpepeneHve ON3NEKTPUYECKNX NapameTpoB U30NALMK Mo FOCT 3484.3
10 UcnbiTaHne 6akoB Ha MeXaHWYeCKy MPOYHOCTb Mo FOCT 3484.4
11 UcnbiTaHnst 6akoB Ha repMeTUYHOCTb Mo FOCT 3484.5
12 VcnbiTaHnst 3NeKTPUYECKO MPOYHOCTM M30MsLUmMmn Mo FOCT 22756 n TOCT 21023

13 VcnbiTaHua Ha CTOMKOCTb MPW KOPOTKOM 3aMbIKaHUM W CTOMKOCTb NpuU Mo FOCT 20243
YAAPHbIX TONYKaX TOKOM

14 AkycTuyeckue ncnbiTaHus Mo NOCT 12.2.024
15 KOHTpOsb MapKMpOBKU Mo FOCT 18620
16 WcnbiTaHns TpaHchopMaTopHOro Macna Mo TOCT 982, HO Ha

TpaHcgopMaTopHble Macna u no
MeTOJMKe U3roToBUTENSs

17 I'IpOBepKa FIDEBI:ILIJeHMﬁ TemMnepaTypbl KOHTAKTOB CbeMHbIX BBOAOB Mo meToguke nsrotoBuTENs

18 VcnbiTaHne akTUBHOWM YacTh HA MeXaHWYECKY0 NPOYHOCTb To xe

19 VicnbiTaHne (MpoBepka) Ha NOXapHY OMacHOCTb Mo mMeToauKe,



cooTtBeTtcTBytowen FOCT 12.1.004

20 OnpepgeneHue macchl (B3BeLLUMBAHVEM) ‘ Mo MeToauKe U3roToBUTENS

10.3 3HayeHuns nokasaTenen HafgeXHOCTU TpaHC(OPMaTopOB ONpPeAEensAlT pacyeToM No MEeToAWKE U3roTOBUTENS C
y4eTOM pesynbTaToB U PEKOMEHAALMI IKCnnyaTauuun.

10.4 Maccy TpaHCcGOpMaToOpoB W WX COCTaBHbIX 4YacTenh OnpedendlT pacyeToMm, a Maccy TpaHcdopMaTopoB
MOLLHOCTBI 40 1,6 MB-A BKMOUYUTESNBLHO - pacY4eTOM M B3BELUUBAHUEM.

11 TpaHcnopTupoBaHue U XxpaHeHue
11.1 TpaHcnopTpoBaHue
11.1.1 TpeboBaHusi K TPAHCNOPTMPOBAHMIO ycTaHaBnuBakT B HI Ha TpaHcdopMaTopbl KOHKPETHbIX BUAOB.
11.1.2 YcnoBus TpaHCNOPTUPOBaHUS TPaHCGOPMaTOpPOB:
- B 4aCTW BO3AENCTBUS KNTMMATUYECKNX (DAKTOPOB - B COOTBETCTBMM C Ipynnon ycnosuin xpaHenus no FOCT 15150;
- B YacTu BO3OENCTBNA MexaHnyeckmx paktopos - J1 no FOCT 23216.

11.1.3 TpaHcchopmaTopbl MEPEBO3AT KEME3HOAOPOXKHLIM MM  TPAHCMOPTOM JPyroro BuAa B COOTBETCTBUMM C
npasunamun nepeso3ku rpysos unv HI, AencTeyloWUMKN Ha TpaHCNOPTE AaHHOro B1Aa.

11.1.4 bakn TpaHccopMaTOpPOB OOSMKHBI MMETb MPUCNOCOBNEHMa ONa KPenneHnss Ha BpeMsi TpaHCNopTUpoBaHus. B
criyyae nNpYMeEHEeHUs1 PacTsXeK OHU He AOIMKHbI KacaTbCsA M MOBPeXAaTh BbICTyNalolme 4YacTu: pagnaTopbl, 3anopHYo
apmaTtypy v T.A4.

11.1.5 ina TpaHcnopTUpOBaHWS AonyckaeTcs AEMOHTaX OTAENbHbIX COCTaBHbIX YacTeln TpaHcdopmaTtopa.

11.1.6 MacnsHble TpaHchopMaTOopbl NEPEBO3AT BbICYLLEHHBIMM U 3aMOfTHEHHBIMU Macriom. Mo cornacosaHuio Mexay
3aKa34yukoM M M3roToBUTENEM WNu B Cryyae, Korga 310 ykasaHo B H[ Ha oTaenbHble BuAbl TpaHCOpPMaTopos,
AonyckaeTcst BMECTO Macrna 3anofHsATe TpaHCGOpMaTopbl CYXMM MHEPTHBIM ra30M U BO3OYXOM.

Mpv nepeBo3ke TPaHCHOPMATOPOB C MACIiOM B KOHCTPYKTOPCKOW JOKYMEHTaLUM yKasblBalOT YpoBeEHb Macna (HO He
HUXXEe YPOBHSI MPECCYIOLLMX Konel), 40 KOTOPOro 3anofHAT TpaHcopmaTop Ha Bpemst TpaHCNopTUPOBaHUS.

11.1.7 MacnsHble TpaHcdopMaTopbl, TpaHcnopTupyemble 6e3 macna, ¢ 6akom, 3anofnHEHHbIM CyXMM BO3AYXOM UNn
WHEPTHBIM ra3oM, JOMKHbI ObITb YNNOTHEHbI M UCMbITaHblI HA rEPMETUYHOCTb U3BbLITOYHBIM AaBrneHnem ot 25 go 70 klMa.

11.2 XpaHeHue

TpeboBaHuWsA K XxpaHeHWto ycTaHaBnueatoT B HI Ha KOHKpeTHble TpaHcdopMaTopbl B cooTBeTcTBUM ¢ TOCT 23216.

12 YkazaHusa no akcnnyatauuu

[Mpu BBOAE TpaHCHOPMATOPOB B IKCMMyaTauuio, a Takke B Mpouecce aKcnnyaTtaumm TpaHcdopmaTtopos cnegyet
cobnogatb TpeboBaHus, ycTaHoBNeHHble B HI Ha KOHKpeTHble TpaHcopMaTopbl.

13 MapaHTUK nsrotoBuTens

13.1 WsrotoBuTenb rapaHTUpyeT COOTBETCTBME TPaHCOPMATOPOB TPEGOBaHWSIM HaCTOSILLEro cTaHaapTa npu
cobnioAeHNM YCroBUI TPAHCTIOPTUPOBAHUS, XpaHEeHUs, MOHTaXa W SKCryaTauuu.

13.2 MapaHTUNHBIA CPOK AKCNyaTaumm TpaHcdopmartopa - 3 roga co AHS BBOAA B AKCNyaTaumio.



MpunoxeHue A
(obs13aTenbHOE)

YcnoBHoe 0603Ha4YeHMe TpaHccopmMaTopoB
A.1 CTpyKTypHasi cxema ycrioBHOro o603Ha4yeHusi TpaHcopmaTopa
Ho- HiW - M

|—I{numamuec|{ne MCNOMNHEHWE W EATRIOPKAA pAsMELWEHWA No TOCT 151480

Knacc HaNpAXEHWA cToOpoHe BH, kKB

HoMKHHaNEHSaA MOWHOCTE TRaHcpopmaTopa, KB-A

BykERHHAA YacTE 0A02HAYRHWA TMNA COMMacHD A2

[na aBToTpaHccopmaTopoB MNpu knaccax HanpsbkeHust ctopoHsl CH wnu HH 110 kB 1 cBbiwe nocrne knacca
HanpspkeHus cTopoHbl BH yepes 4yepTy Apobu ykasbiBatoT Knacc HanpsbkeHus ctopoHbl CH v HH.

A.2 BykBeHHasi 4acTb YCIIOBHOro 0603Ha4eHus

BykBeHHas YacTb JOMKHa COOTBETCTBOBATL CreaytoLemy nopsiaky ob6o3HavyeHuin:

A - aBTOTpaHcopmaTop;

O vnu T - ogHogasHbIn nnn TpexdasHbli TpaHchopmaTop;

P - pacwenneHHas o6bmoTka HH;

OykBbl YCNOBHOrO 0603Ha4YeHWs BUAOB OXnaxaeHus - no Tabnuue 1 HacTosLero cTaHaapTa;

3 - TpaHcopmaTop C €CTECTBEHHbIM MAaCNAHbIM OXMAaXOEHUMEM WIIM C OXNAXAEHUMEM HEroprYMM  XKUOKAM
OM3NEKTPMKOM C 3aLLMTOM NPU NOMOLLN a30THOMN noAyLKn 6e3 pacwmnpuTtend;

J1 - TpaHcdopmaTtop ¢ NUTon nsonaunen;

T - TpeX06MOTOYHBIN TpaHchopmaTop (ANsS ABYXOOMOTOYHOro TpaHcdopMaTopa OykBy He ykasblBatoT);
H - TpaHcdopmaTtop PrH;

C - TpaHcdhopmaTop COBCTBEHHbIX HYXA, ANEeKTPOCTaHLINIA.

A.3 B H[1 Ha KOHKpeTHble TpaHcopmaTopbl MOryT BbiTh NPeayCMOTPEHbl AONONHUTENbHbIE BYKBEHHblE 0603HaYeHUs
nocrne 6ykB, NepevncrneHHbIX Bbille.

A.4 na TpaHcdopmaTopoB C pasHbIMK Kraccamu HanpskeHus obmoTok BH gonyckaeTca npumeHaTb ogvHaKOBble
YyCNOBHble 0603HaYeHus, ecnn 3T TpaHCOpPMaTopbl PasnMYaloTCs NUb HOMUHAmNbHLIMKU HanpsxkeHuamun. B atom
criy4ae ykasblBaloT HanbonbLUMIA U3 KNaccoB HanpsixeHus ooMoTku BH.

A.5 Mpumepbl yCNoBHbIX 0603HAYEHWN:

- TpaHcopmMaTopa TpexdasHOro Cyxoro C eCTeCTBEHHbIM BO3AYLLHbIM OXfaXaeHWeM npu 3almLeHHOM UCTONTHEHUN,
OBYx06MoTO4YHOrO, MoLHocThio 100 kB-A, knacca HanpsikeHus 10 kB, ncnonHenns Y kateropum 3 no FOCT 15150:

TC3-100/10-Y3;
- TpaHcdopmaTopa TpexdasHoro MacrsiHoro ¢ OXnaxaeHueMm npu ecTeCTBEHHOM LUMPKyNsauuM Bo3gyxa M Macna,

OBYXOOMOTOYHOrO, C PEryrnMpoBaHNEM HanpsikeHWUs nog, Harpy3kom, MoLHocTbio 2500 kB-A, knacca HanpsikeHus 110 kB,
ucnonHeHus Y kateropum 1 no FOCT 15150, rog paspaboTku 2003:



TMH-2500/110-Y1;

- aBTOTpaHcdopmaTopa Tpexda3HOro MacrnsiHOTO C OXMaXXOeHWEeM Npu MPUHYAUTENbHOW LMPKYNSUMM Bo3gyxa WU
Macrna C HeHarnpaefieHHbIM MOTOKOM Macna, TPEXOOMOTOYHOrO, C peryrnvMpoBaHMEM HanpsKEeHUs MoA Harpyskom,
MoLiHocTbio 200000 kB-A, knacca HanpsbkeHusi obmotkm BH-330 kB, knacca HanpspkeHuss oomoTtkm - CH-110 kB,
ucnonHexus Y kateropum 1 no FOCT 15150, rog paspaboTtku 2005:

ATOLITH-200000/330/110-Y1.

MpunoxeHune b
(obs13aTenbHOE)

CxeMbl 1 rpynnbl coeaunHeHns o6MOTOK TpaHcopmaTopoB

B.1 Cxembl n rpynnbl coeguHeHuna obmoTOoK TpaHcopMaTopoB AOSMKHLI COOTBETCTBOBATbL NPUBEAEHHBLIM B Tabnuuax
b.1-b.8.

Tabnuua B.1 - Cxembl 1 rpynnbl coeguHeHns o6MoTOK TpexdasHbIX ABYX0OMOTOUHbIX TpaHCopMaTopoB

Cxema coegnHeHud 0OMOTOK ﬂmarpaMMa BEKTOPOB HanpsaXXeHna YcnoBHoe
XOJ10CTOro xoga ob603HayeHne
BH HH BH HH
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Tabnuua b.2 - Cxema 1 rpynna coeguHeHusi 0OMOTOK ogHOda3HbIX ABYXOOMOTOYHbBIX TPaHCGOPMaTOpOB

Cxema coegunHeHud 0obMOTOK ,D,VlarpaMMa BEKTOPOB HanpaXeHuA YcrnosHoe
XOJNOCTOro xoaa obo3HayeHne
BH HH BH HH
A QX X a A a 1/1-0
X X

Tabnuua B.3 - Cxembl 1 rpynnbl coeanHeHnst 06MOTOK TpexdasHblx TPEXOOMOTOYHbIX TpaHCchopMaTopoB

Cxema coeanHeHnst 0OMOTOK

D,Vlarpamma BEKTOPOB Hanpsa>XeHna

XOJoCcToro xoaa

YcnoBHoe
ob603HayeHne

BH CH HH BH CH HH
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Tabnuua b.4 - Cxema 1 rpynna coeguHeHusi 0OMOoTOK TpexdasHbIX TPeXOOMOTOUHbIX aBTOTPaHcopmaTopoB

Cxema coeguHeHUst o06MOTOK

[Ounarpamma BekTOpoB
HanpshXeHWs1 XONOCTOro xoaa

YcnoBHoe
obo3HavyeHne

BH v CH |

HH

BH v CH |

HH




0AA, BB, CC

c h d
m
X ¥ Z |_§7—|g—|—,§

Y ;; asTo/D-0-11

Tabnuua B.5 - Cxema u rpynna coeiHeHUsi 0GMOTOK 0AHOa3HbIX TPEXOGMOTOYHBLIX aBTPOTPaHC(opMaTopoB

Cxema coeguHeHust o0bMOTOK [narpaMmma BEKTOPOB HaNpPsiKeHMs1 XONI0CTOro YcnoBHoe
xoaa obo3HaueHue
BHu CH HH BHu CH HH
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Tabnuua b.6 - Cxema 1 rpynna coeguHeHusi 0OMoToK TpexdasHbIX ABYXOOMOTOUHbIX aBTOTpaHCHOpMaTopoB

CxeMa coefuHeHus 0bMOTOK Junarpamma BeKTOpoB YcrnoBHoe
HanNpsXKeHNa XOnocTOoro xoaa 0603HaYeHne
BH n HH BH n HH
0 A a 8 b [ ¢ Y g aBTO

Tabnuua B.7 - Cxema MW rpynna coeauHeHUss OOMOTOK OAHOMa3HbIX [ABYXOOMOTOYHBIX TpaHCOPMaToOpoB C

pacLienneHHorn obmoTkon HH

Cxema coeanHeHnst 0OMOTOK

[Ounarpamma BekTOpoB
HanpshXeHWs1 XOOCTOro xoaa

BH HH

BH HH

YcnoBHoe
obo3HavyeHne
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Tabnuua B.8 - CxeMbl M rpynnbl COEAMHEHWS OGMOTOK TpexdasHbiX [ABYXOOMOTOYHbLIX TpaHcOpMaTopoB C

pacLienneHHorn obmoTkon HH

Cxema coegunHeHud 0OMOTOK ﬂmarpamma BEKTOPOB HanpAaXeHuA YcnoBHoe
XOJ10CTOro xoga obo3HayeHne
BH HH BH HH
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B.2 Cxembl n rpynnbl coeguHeHnss o6MOTOK ofHodasHbIX TpaHcdopmaTopoB Anst paboTbl B TpexdasHon rpynne
cnepyert ykasbiBaTb B H[] Ha gaHHble TpaHcdhopmaTopsl.

B.3 YkasaHHble B Tabnuuax b.1-5.8 cxembl coegmMHeHnst 06MOTOK He OTHOCATCS K AENCTBUTENBHOMY PaCMONOXEHNIO
OTBOAOB aKTUBHOWM YacTX U BBOAOB Ha Kpbllke 6aka TpaHcopmaTopa.

Cxembl coeanHeHna obmoTok BH ykasaHbl co cTOpoHbl 0TBogoB 06MOTkM BH, a cxembl coeanHeHns obmotok CH n
HH - co ctopoHbl oTBOAOB 06MOTKM HH.

MpumevaHve - B cxemax coeguHeHusi OGMOTOK [OMYCTUMO BMeECTO 0603HaveHumn A, B, Cunwa,d,
ncnonb3oBaTtb 0603HayeHus |, II, Il i, ii, iii COOTBETCTBEHHO, KOTOPbIE NPUMEHSIOT B MEXAYHAPOAHOW NPaKTUKe.

Mpunoxenve B
(obszaTenbHoE)

3awunTHbIle NOKPbITUA

B.1 [na macnsaHbix TpaHCOPMaTopOB MeTanfM4yeckme MNOBEPXHOCTU 3INEMEHTOB aKTUBHOW YacTW, BHYTPEHHUWE
nosepxHocTn 6aka, paclmpuTens W 3aluTHOTrO YCTPOMCTBA (BbIXNOMNHOM TpyObl) AOSMKHBI MMETb MaciioCTOMKoe
NoKpbITUE, 3aluMmLLaloLLee Macno OT KOHTakTa C HAMM 1 He OKa3blBaloLLee BpeaHOro BANSHWSA Ha Macho.

[onyckaeTca He 3awmuiaTtb MOKPbITUEM TOpLEBblIE MOBEPXHOCTU MAarHUTHOM CUCTEMbI, MarHUTHble 3KpaHbl,
antMUHUEBbIE LIWHBI, AeTanu nepeknioyatowmx YCTPONCTB, KpenexXHble AeTanu, a Takke Apyrue getanu U CocTaBHble
YacTu aKTUBHOM YacTu, He OKa3blBatoLLMe aKTMBHOMO KaTanmMTU4YeCKOro BO34ENCTBMS HA Macho.

B.2 Oxnagutenu cuctem oxnaxaeHus AomkHbl 6biTb OYULLEHHBIMM W MPOMBITBIMU TPAHCHOPMATOPHBLIM MACIIOM.

Tpyb6bl MacnonpoBOAOB CUCTEM OXNaxAeHusi, coeanHsoLwme 6ak TpaHcopmaTopa ¢ oxnaguTensaMmu, OMKHbI ObiTb
KOPPO3UNOHHO-CTOMKMMM U MacroCTOMKMMMN UM UMETb KOPPO3NOHHO-CTOMKOE Y MacrioCTOMKOe BHYTPEHHEE MOKPbITUE.

B.3 [na TpaHcdopmaTopoB, 3anMTblX CUHTETUYECKUM MAaciioM, U MacnsiHblX TPaHCOpPMaTopoB C ropprpoBaHHbLIMM
6akamu, 3anuTbix MUHEpanbHLIM MacnoMm, TpeboBaHMS 3aLMTbl BHYTPEHHMX MOBEPXHOCTEN AOMKHbI ObiTb ykasaHsl B H[
Ha faHHble TpaHchopmaTopbl.

B.4 HapyxHble noBepxHOCTU TpaHcdhopmaTopa M3 HEKOPPO3UMOHHO-CTOMKMX MaTepuanoB OOMMKHbl UMEeTb CTOMKME K
aTMocdepHbIM BO3OENCTBUAM MOKPbITUS. [MpuMeHsemble Ans 3TUX Lenen NakoKpPacoYHble MOKPbITUA LAOIMKHbI ObiTb
Ceporo, CBETO-CEPOro Ui TEMHO-CEPOTO LIBETOB.

[nsa cyxux TpaHcopMaTopoB TpeGoBaHUS K LIBETY MOKPLITUIA HAPYXHbIX NOBEPXHOCTEeN AOMkHbI BbiTh YkasaHbl B HJ,
Ha JaHHble TpaHcgopMaTopbl.

[MoBepxHOCTN pe3bboBLIX COeAMHEHUW, AeTanen couneHeHus 6aka € TPaHCMNOPTEPOM COYNIEHEHHOro Tuna,
NMOBEPXHOCTM KaTaHUs KaTKOB, MOBEPXHOCTU 3a3eMIeHVs AOMNycKaeTCs He 3awuwatb nokpbiTuamu. B atom cnydae
yKa3aHHble NOBEPXHOCTW Noanexart KOHCepBaLmm.

B.5 TpaHcdopmaTopbl ans KT moLHocTbio cBbiwe 250 kB-A gomkHbl ObiTh OKpalleHbl B O4MH LIBET C UX LUKadhamu.

Mpunoxenne I
(obs13aTenbHOE)

CocTaBHble YacTu TpaHcopmaTopoB
.1 YcTaHaBnuBaemble Ha TpaHcdopmaTopax BBOAbI AOMKHbI ObiTb, ecnv B HI Ha TpaHcdopmaTtop He OroBOpPEHO
MHoe, ansa knacca HanpsbkeHus 110 kB ¢ tBepaon (RIP) usonsumen, gns knaccoB Hanpsbkenus ot 150 go 750 kB
repmMeTuyHble koHaeHcaTopHble no FTOCT 10693 n TOCT 23865.

[".2 3axunmMbl cyxux TpaHcoOpMaTopOB AOSMKHBI ObITb BbINOMHEHBLI B COOTBETCTBUN € TpeboBaHnammu FTOCT 10434.

.3 B ABYXOOMOTO4YHbIX TpaHcopmMaTopax MoLHOCTE0 32 MB-A n 6onee, TpexobMOTOYHbIX aBTOTpaHcdopMaTopax
MOLLHOCTLI0 63 MB-A n 6onee n TpaHchopmMaTopax COBCTBEHHBLIX HYX 3neKTpocTaHuun mowwHocTbio 10 MB-A 1 6onee



[oMmkHa ObiTb NpeaycMOTpeHa BO3MOXHOCTb MPUCOELOMHEHWUSI 3KpaHMPOBaHHbLIX TOokonpoBogoB BBoAoB HH k Gaky
TpaHcdopmaTopa UM yctaHoBkam TpaHcopmaTopoB Toka. B TpaHcdopmaTopax COGCTBEHHbIX HYX 3NEKTPOCTaHLMIA
knaccoB HanpsbkeHus go 35 kB BknwoumTenbHo MowHocTeio 10 MB-A wn Gonee [ONONHUTENbHO AOMMKHaA ObiTb
npeaycMoTpeHa BO3MOXHOCTb MPUCOEAMHEHUS] SKPaAHMPOBAHHbIX TOKOMPOBOAOB BBOAOB BH k Gaky TpaHcdopmartopa
UM yCTaHOBKaM TpaHCOPMaTopoB TOKa.

YKasaHHble rpaHuLbl MOLLHOCTU MOTyT BbITb YyTOYHeHbI B HI Ha TpaHcdopmaTopbl KOHKPETHBLIX BUOOB.

.4 TMo cornacoBaHWio Mexay n3rotoButenem u notpebutenem fomxHa ObiTb obecnedyeHa BO3MOXHOCTb KpenneHus
3KPaHMPOBAHHBLIX TOKONPOBOAOB K KPbILLKE UNK BepxHew YacTi baka TpaHcdopmaTopa.

.5 B TpaHccopmaTopax MoLHoCTb0 25 kKB-A n 6onee knaccos HanpskeHusa o 330 kB BknounTenbHO KOHCTPYKUMSA
BBOJOB M TpaHCOPMaTOpOB AOIMKHA AOMyckaTb OEMOHTaX M YCTaHOBKY BBOAA (MM €ro HapyXHoro usonstopa) 6es
CbeMa KpbILLKU UK BEpXHEN YacTu 6aka, BbIEMKU akTUBHOWM YacTu 13 Gaka 1 cnvBa Macna Huxe NpecCyoLLmx KoneLl.

.6 Mo TpeboBaHuio 3aka3uvmka TpaHcHopMaTopbl MOryT ObITb M3rOTOBMNEHBLI C BBO4AMM AN CTENeHewn 3arpasHeHus |,
II*n IV no FOCT 9920.

[.7 Tlo cornacoBaHuio MeXay 3aka34yMKoM U U3roToBuTENEM TpaHcgopMaTopbl KnaccoB HanpsxeHus 35 kB u ceblwe
MOryT GbITb M3rOTOBMNEHBbI C KAOENbHBIMW BBOAAMM.

I".8 Mo cornacoBaHuio MeXAy 3aKa3ynkom 1 U3roToBuTeENem TpaHcopmaTopsl knaccoB HanpsxeHns 110 kB u cebiwe
MOryT GbITb M3rOTOBMNEHLI C BBOAAMU ANA NPUCOEONHEHMS K arerasoBomy o60pyaoBaHmio.

.9 PacnonoxeHve BBOAOB MacrsHbIX TPaHCOPMAaTOPOB U 3aXMMOB CyXuX TpaHCOPMaTopoB AOMKHO ObiTb
ykasaHo B H[l Ha TpaHcdopmaTopbl KOHKPETHBIX BUAOB.

.10 YcTpoiictea PIMH gomkHbl cooTBeTcTBOBaTh TpeboBaHnsim FTOCT 24126 wnu HO Ha ycTponcTea PIH.

.11 MacnsHble TpaHcdhopmaTopbl AOMMKHbI ObiTb CHabXeHbl BCTPOEHHbIMK TpaHcdopmaTopamu Toka no FOCT 7746
B COOTBETCTBUM C TpeboBaHusmMn HI Ha KOHKpeTHble TpaHCOpMaTopbl; MO COrMACOBaHUI0 MeXAy W3roToBUTENEM WU
3aKa34MKOM BO3MOXHA YCTAHOBKA BCTPOEHHbIX TPAHCHOPMaTopoB, He npegycMoTpeHHbIx TOCT 7746.

.12 Bce oTBeTBNEHUs OT TpaHCOPMaTOPOB TOKA AOMKHbI ObiTh BbiBEAEHBI B KOPOGKY 3aXMMOB AN BO3MOXHOCTU
npucoeavHeHns kabenen.

.13 EmMKOCTb paclumpuTens fomkHa obecrneymBaTb NOCTOSHHOE HanuMyvMe B HEM Macna rnpu Bcex pexumax paboTbl
TpaHccopmaTopa OT OTKIYEHHOrO COCTOSHWA [0 HOMMWHANbHOW Harpyskm W npu  konebaHusix TemnepaTtypbl
OKpYXXalLero Bo3ayxa, ykasaHHbiX B 4.2.1 nnm 4.2.2, npuyem npu neperpyskax, yCTaHOBMEHHbIX B 6.2, Macno He
AOIMKHO BbINMBATLCA.

Ha macnoykasaTene wnv paclumputerne OOMmKHbl ObiTb HaHECEHbI KOHTPOSbHbIE METKU AN CReaylowmx TeMmnepaTyp
macna:

MuHyc 45 °C, muHyc 15 °C, muHyc 40 °C - anga knumaTn4ecKkoro UCNonHeHus Y;
MuHyc 60 °C, munyc 15 °C, muHyc 40 °C - gnsa knumatuyeckmx ncrnonHenni XJ, YXJI.
MprmeyaHme - [ns KOHKPETHbIX YCITOBUIA OXNaXkaatLwen cpeabl, OTAMYaLWmUXcs OT NpeaerbHbIX, yKasaHHbIX B 4.2.1

unn 4.2.2 (BHYTPEHHSI YyCTaHOBKa W [Ap.), €MKOCTb pacluMpuTens BbIOMPaOT Mcxoas W3 NpenesibHbIX 3HaYeHui
TemnepaTypbl, HOPMUPOBAHHbLIX A 3TUX KOHKPETHbIX YCIOBUA.

.14 MacnsHble TpaHcgopmaTopbl MoOLHOCTEIO 25 kB-A u 6onee AomkHbl ObiTb CHaGXeHbI pacluMputenem unm
APYron 3aWwuTon, NpeaoXpaHsoLLEN Macno OT HENOCPEACTBEHHOIO COMPUKOCHOBEHNS C OKPYXatoLLMM BO34YXOM.

Pacwwuputene gormkeH ObITb CHabXeH BO34yX0OCyLUMTENemM C MacrsHbIM 3aTBOPOM MMM APYIMM YCTPOMCTBOM AN
3alunTbl Macna B pacwimpuTtene ot HenocpenCTBeHHOro CONpMKOCHOBEHUA C OKPY>XakoLWnM BO3YXOM.

KoHCTpyKkLmMa BO3ayxoocylumTensa gormkHa obecrneynBaTb BO3MOXHOCTb HabnoaeHnsa 3a coctosHuem copbeHTa npu
aKcnnyaTauumn TpaHcdopmaropa.

.15 KOHCTPYKUMS paclumMpuTens OOMmKHa UCKoYaTb BO3MOXHOCTb NONagaHus OCTaTKOB Macna u3 paclumpuTens B
bak.



.16 B HWXHel YacTu paclumpuTens foJkHa ObiTb NpeaycMoTpeHa npobka Ans cnuesa macna. B TpaHcdopmaTopax ¢
rasoBblM perne Mexay paclumputenem n 6akoM AOMKHO ObiTb YCTAHOBIIEHO 3anopHOe YCTPOWCTBO C yKasaTernem
MOMNOXEHWS.

.17 B TpaHcdopmMaTopax MOLHOCTbLIO A0 1 MB-A BKNIOUMTENBHO pacLUMPUTENb AOJMKEH OblTb CHAabXeH YyCTPOMCTBOM
ONS 3anvBKM Macna, a B TpaHcopmaTtopax 6onbLueit MOLLHOCTM - 3aMOpPHbLIM YCTPOWCTBOM.

.18 Bakn MacnsHbIX TpaHCHOPMAaTOPOB [AOMKHbI BbIAEPXKMBATL WCMbITAHUS Ha MEXaHWYECKYl0 MPOYHOCTb B
cooTBeTCTBUM € Tabnuuen M.1. cnbiTaHnsa TpaHchopMaTopoB MOLLHOCTLIO A0 6,3 MB-A BKNIOYMTENBHO Ha HanpsxeHue
0o 35 kB BknounTeNsbHO 1 ¢ rodhprpoBaHHbIMK 6akamu - no HI Ha AaHHble TpaHchopMaTopbl.

Tabnuua I'.1
HomuHanbHas MOLLHOCTb Knacc HanpsixeHus, VcnbiTaHne
TpaHcdopmaTtopa, MB-A kB
N30bITOYHbIM npv Bakyyme C OCTaTOYHbLIM
nasrieHuewm, klla nasrieHuewm, klla
Bornee 6,3 0 35 BKkntou.
A 50* 50 -2,
2,5 n bonee 110

150 n Gonee He 6onee 5

.19 Bakn TpaHcdhopmMaTOpoB C a30THOW noAylikon 6e3 paclwmpuTenst OOMKHbl BblAEPXMBATL WUCMbITAHUS Ha
MeXaHW4eCKyI0 NMPOYHOCTb MpW Bakyyme Mo HOpMam, ykasaHHbiM B Tabnuue .1, npu n3bbITOYHOM AaBneHuu, PaBHOM

.20 B TpaHcdhopmaTopax ¢ Macco akTUBHOW YacTu 6onee 25 T 6akn JOMKHLI UMETb HUXHWUIA pasbeMm, ecnu B HL He
yKa3aHo MHoe.

.21 TMo cornacoBaHuio Mexay W3roTOBUTENEM M 3akasyumkoM Gaku TpaHCGOpPMaTopoB MOrYT W3roTOBNATLCA
Hepa3beMHOM KOHCTPYKLMK (C 3aBapeHHbIM PasbeMomMm).

.22 MacnsHble TpaHcdopmaTopbl U TpPaHCOPMAaTOPbl C HEFOPKOYNM XUAKAM ANSNEKTPUKOM, KPOME repMETUYHBIX C
rodpvpoBaHHbIM 6akoM, JOMKHbI CHaBXaTbCA Macnoykasatenem (ykasatenem ypoBHS XNUOKOCTH).

.23 B TtpaHcdopmaTopax MowHocTeio 10 MB-A u 6onee macnoykasatenb AOSKeH OblTb CTPEnoyHoro tuna u
BKNtoYaTb B cebs AaTUMKM MUHMMANbHOMO U MakcuMarbHOro YPOBHEN macna.

I".24 KoHCTpyKuuMsl MacrioykasaTensi Co CTeKMsiHHOW TpybKoii fomkHa oGecneunBaTb 3ameHy Tpy6ku 6e3 cnvmBa macna
U3 pacLumMpuTens.

.25 MacnsHele TpaHcdhopmaTopbl MowHocTbio 1 MB-A n Gonee, a Takke BCe repMeTW4Hble MacnaHble
TpaHcdopMaTopbl, KpPOMe TpaHCcdOopMaTopoB C rodpupoBaHHbIMKM Bakamu, [OMKHbI MMETb MaHOMETPUYECKUn
TEPMOMETP C ABYMSA NEPECTaBHLIMW CUrHamNbHbLIMU KOHTaKTamu.

MacnsHble TpaHcopmaTopbl BCEX BWOOB CUCTEM OXMaxdeHus, Kpome Buga M, [OMmKHbI ObITb CHabXeHbl
MaHOMEeTpU4eCkKMMn TepmMmomMeTpamMun aOnda maMepeHua TemMnepatypbl BEpXHMUX CloeB Macna u and aBToMaTu4ecKoro
ynpasneHua CUCTEMOM OXNaXaeHUs.

TemnepaTypHasi NOrpeLHoOCTb MaHOMETPUYECKUX TEPMOMETPOB He AOIKHa npeBbiwaTh +5 °C.

.26 CurHanbHble KOHTaKTbl MaHOMETPUYECKMX TEPMOMETPOB OOMKHbI paboTaTb B LEnAX ynpaBreHUs n KOHTpons
HanpsbkeHvem 220 B noCTOAHHOrO nnv nepemMeHHoro Toka.

.27 Kopnyc maHOMeTpuU4eckoro TepMOMeTpa LOIKEH ObiTb yKpenneH Ha BbicoTe He Oornee 1,6 M OT ypoBHS
dyHOameHTa.

.28 MacnsiHble TpaHcdhopMaTopbl AOMKHbI ObiTb CHabXeHbl apmaTypon Ans 3anmekv, oTbopa npobbl, cnvBa u
dunbTpaunm Macna M MOAKMIYEHMA BaKyyMm-Hacoca B COOTBeTCTBMM C TpebosaHnmamu H[ Ha KOHKpeTHble Buabl



TpaHcopMaTOpOB.

.29 T[epmeTuyHble TpaHcdopmaTopbl 6e3 pacwupuTenen [AOMKHbl ObiTb CHabXeHbl MaHOBaKYyMMETPOM.
epmeTn4yHbIE TpaHcopMaTopbl C ropUPOBaHHbIMKU BakaMu cHabxalT MaHOBaKyyMMeTpOM Mo 3akady notpeburtens.

.30 B tpaHcdhopmaTopax HanpsxeHnem 110 kB 1 cebilwe apmatypa anst otbopa npobbl Macna AormkHa HaxoauTbLCS B
HxHel Yactun 6aka n 6aka yctporictea PINMH n gonxHa:

- N03BONATL OTOMPAaThL NPOBY Macna Ha BbicoTe He 6onee 10 Mm oT AHa baka;
- AonyckaTb BO3MOXHOCTb NPUCOEAMHEHNS PE3VHOBOIO LUMaHra 1 NaBHOro PerynnpoBaHunsi CTpyu.

[nsa ocTanbHbIX TpaHCOpPMaTopoB TpeGoBaHUs K apMaType Ans oTéopa npobbl Macna - B cooteeTcTBUM ¢ HI Ha
TpaHcdOpPMaTOpPbl KOHKPETHBLIX BUAOB.

.31 TpaHcdopmaTop, y KOTOPOro pagvaTopbl Unyv OXNaguTenu AEeMOHTUMPYIOT Ha BpeMs TPaHCNOPTUPOBaHWS,
[OMKeH MMEeTb 3anopHyo apmaTypy, MO3BONSAOLLYI0 CHUMATb pagvaTopsbl unn oxnagutenu 6es cnuea macna n3 6aka.

.32 PagnaTtopbl u oxnagutenu, AEMOHTMPYEMbIE Ha BPEMS TPAHCMOPTUPOBAHUS, AOMKHbI ObITb CHabXeHbl NpobkamMu
B HWXKHEN N BEPXHEN YacTAX.

.33 KpaHbl 1 3aTBOpbI, yCTaHOBNEHHbIE Ha TpaHCcopmMaTope, AOMMKHbI UMETb METKU, YKasblBaloLLMe nX NonoXeHue.
.34 3anopHas apmaTtypa OOKHA OblTb CbEMHOW.

.35 3anopHas apmaTtypa TpaHccopmaTtopoB ¢ Buaamu cuctem oxnaxaenusa O, HOL, U, HL, gomkHa o6ecneunBaTh
BaKyyMUpoBaHue 6aka, CucTeMbl OXNaXAeHNs U OTAENbHbIX €€ 3NIEMEHTOB.

.36 MacnsiHble TpaHcdopmaTtopbl MowHocTeio 1,6 MB-A u Gonee ¢ pacwuputenem OOSMKHbl ObiTb CHabXeHbl
rasoBbiM perne. TpaHcopmaTopbl MowwHocTeio oT 400 oo 1000 kB-A ¢ pacwuvputenem cHabxarT rasoBbiM pene no
3akagy notpebutens.

Pene pomkHo ObITb NpMCNoco6neHo AN BU3yanbHOrO KOHTPOSS BbIOENUBLUErOCS rasa, a Takke ansg otoopa npobbl
rasa.

.37 Yctponcteo PIMH gomkHo 6bITb CHabXeHO CTPYMHbLIM 3aWwmTHbIM perne. Pacwuputens yctponcTtea PIH gomnxkeH
ObITb CHabXeH 3NEMEHTOM, CUTHANU3MPYIOLLUM O HU3KOM YPOBHE Macra.

.38 Mo 3aka3y noTpebutensa TpaHchopmaTopbl MowwHocTbO 400 1 630 kB-A ¢ pacwumputenem, npegHa3Ha4YeHHbIe
ONS NMUTaHUs: COOCTBEHHBIX HYXXA CTaHUMIA U NOACTAHUMIA N yCTaHaBNMBaEMble BHYTPU 30aHUA, AOMKHbI ObITb CHabXeHbI
rasoBbIM pere.

[.39 B TpaHcdopmaTopax, UMeKLLMX ra3oBoe perne, NosiocTu, B KOTOPbIX MOryT CKannmBaTbCA rasbl, OOJIKHbI ObITb
coeInHeHbIl C KONNeKTopoMm, OTBOAALLMM ra3 B ra3oBoe pere.

.40 YcTaHoBKa ra3oBOro perie Ha TpaHcopmMaTope AoMmKHa CMOCOGCTBOBATL UCKITIOUYEHMIO NOXHBIX cpabaTbiBaHW
npu paboTe TpaHcopmaTopa.

.41 TpaHccopmMaTopbl, KpOME FEPMETUYHbIX TPaHCOpPMaToOpoOB C ropuvpoBaHHbIMKU GakamMu, LOIMDKHbI ObITb
cHabXeHbl yCTporCcTBamMu Ans 3alnTbl 6aka OT NOBPEXAEHMS NPY NOBLILUEHNN BHYTPEHHErO AaBMEHNS B COOTBETCTBUM C
TpeboBaHusamn FOCT 12.2.007.2.

[nsi repMeTUYHBIX pacnpeaenuTenbHbiX TPaHCOPMaTOPOB MOLLHOCTLI0 A0 2,5 MB-A BKMOYMTENBLHO OOMMKHA ObITh
npegycMoTpeHa BO3MOXHOCTb YCTaHOBKM YCTPOWCTB ANsi copoca AaBneHus.

.42 TpaHcdopmaTtopbl MowHocTbio 1 MB-A n Gonee, repmMeTWyHble TpaHcOPMaTOpbl Anst KOMMEKTHbIX
TpaHcOpPMaTOpPHbIX NoACTaHUMIA MowHOCTbo 160 kB-A 1 Gonee ¢ MaHOBakyyMMETPOM, a Takke TpaHCGOopMaTopsl,
cHabXeHHble rasoBbIM pene, AOMKHbl OblTb CHabXeHbl KOPOOKOW 3aXUMOB M MPOBOAKOW B 3aLUMTHOM OOONOYKe,
coeaunHsaoLwen NpMbopbl CUrHanM3aumm, 3aLLmTbl, @ TaKkKe BCTPOEHHbIE TpaHC(opMaTopbl TOKa C KOPOOKOW 3aXXMMOB.

.43 TpaHcdopmaTopbl MowHOCTEIO 125 MB-A n 6onee (TpaHcdopmaTopbl MEHbLUE MOLLHOCTLIO - MO TpeboBaHuio
3aKasumka) OOMKHbl ObiTb CHabXxeHbl yCTpoWCcTBOM Ansd otbopa npob rasa u3 rasoBoro pene C ypOBHS YCTaHOBKM
TpaHcdopmaTtopa.

I".44 TpaHcdopmaTtopbl MOLHOCTLI0 63 MB-A 1 6onee JomkHbI NpegycMaTpyBaTh BO3MOXHOCTb YCTAHOBKW TEMMOBBIX



u3BeLLaTenen yCcTpoicTBa 0bHapyxeHuUs noxapa.

.45 TpaHcdopMaTopbl ¢ HanpshkeHneM obmoTknm HH, paBHbiM 0,69 KB 1 MeHee, no 3akasdy nNoTpeduTensa OOSMKHbI

ObITb CHabXXeHbI NPOOVBHLIM NPEAOXPAHUTENEM.

.46 TpaHcdhopmaTopbl MoLHocTbio 1 MB-A 1 6onee knaccos HanpskeHust 6 kB 1 Bbile A0MKHbI ObiTb CHABXEHbI

yCTpOVICTBOM Onda nepekaTkn B NpoaoSibHOM U nonepevyHoOM HanpaBneHunax.

nyme Tpchd)opmaTopbl DOMKHbI ObITb BLINOSTHEHbI HA canaskax, npegHasHa4YeHHbIX Kak Oonda npoaosyibHOro, Tak un

ON51 NonepeYvyHoro nepeasXeHni.

Cnoco6 nepenBwxeHUs ocTanbHbIX TpaHchopMaTopoB M TpaHchopmaTopoB Ans KTIM JomkeH ycTaHaBnMBaTLCS B

HI Ha aTu TpaHcdopmaTopbl.

.47 WupurHa koneun n paccTosHue Mexay CpeaHUMU NMHUSMU KaTKoB AN TpaHcdopmaTopos maccon meHee 200 T
OOMKHbI COOTBETCTBOBATL YKasaHHbIM Ha pucyHke .1 n B Tabnuue .2, a ans TpaHcdopmatopos 200 T n 6onee - Ha

pucyHkax .2-I".4 v B Tabnuue I".3.

Tabnuua .2

HanmeHoBaHne napameTtpa

HOpMaTI/IBHOG 3Ha4yeHune napameTpa

PaccTosiH1e Mexay CPpeaHUMMU NUHWUSMU rnaakux katkos A, mm | 500 | 600

820

1070

1594

LLinpuHa konew ans kaTkos ¢ pe6opaoit 5, MM

750

1000

524

2000

2500

3000

MprmeyvaHusa

1 MpyMeHeHne KOHKPETHOro TWMna KaTkoB ¢ pebopao unu rmagkvx KaTkoB, a Takke ykasaHHbIX B Tabnuuax M2 n .3 un

Ha pucyHkax [.2-".4 paccTosHMI MexAay KaTkamu cnegyeT ycTaHasnuaTb B HJ Ha KOHKpETHbIE TpaHcdopmMaTopsl.

2 CBA3b Mexay Maccow TpaHcopMaTOpPOB U KONEen pekoMeHayeMas.

3 CBA3b Mexay pasMepamu Ha pucyHkax I.2-I.4 1 nocafoyHbIMU MecTaMu KapeTok Ha TpaHcgopmaTope AOoMmKHa

COOTBETCTBOBaTb pa3mepam pernbcoB no FOCT P 51685.

4 Mo cornacoBaHuto MexXxay n3rotoeuTesrniemM 1 3aka34ymkom gonyckaetcda npumMeHeHue LWMPUHbI Koneun and nonepequPl

nepekaTku TpaHCOPMaTOPOB, a TaKKe YMCNa KaTKoB, OTNINYAIOLLMXCS OT yKa3aHHbIX Ha pucyHkax IM.2-I".4.

PucyHok .1 - TpaHcdhopmaTtopbl maccont meHee 200 T




| /1 #
oci R | I P _ i
$__£i':_l,_ : — S
2l L H ~+'5
- —_—
i 1 % -H} I 1 1 !
E_"E‘ﬂi"} T . .
B -8 . r I
PucyHok IM.2 - TpaHcdopmaTtopbl PucyHok .3 - TpaHcdopmaTtopsl
maccowm ot 200 go 255 1 maccom ot 255 go 300 T
o L - 1 !
PucyHok .4 - TpaHcdopmaTtopbl maccon oT 300 go 700 T
Tabnuua .3
Howmep pucyHka LLIupuHa nonepeyHolt konen &, Mm PaccTosiH1e Mexay ocsiMu korien d -, MM
r.2 1524 -
2000 -
r.3 1524 4164
2000 5140
r4 1524 3188
2000 4164

.48 B TpaHcdopmaTtopax nonHon maccor cBbiwe 0,05 T pgomkHa ObiTb NpegycMoTpeHa BO3MOXHOCTb  MX
nepeaBuKeHUs Npyu MOHTaXe.

TpaHchopmaTopbl NOSTHOM MACCOi CBbILLE 5 T AOMKHBI UMETb YCTPOWCTBO AJS 3a4anuBaHus Npy nepekaTke.

CocTaBHble YacTu TpaHcdopmaTopa maccon cBbiwe 0,05 T AoMmkHbI MMEeTb NMPUCMNOCOGNEeHNss Ans CTponfeHus npu
nogbeme.



.49 TpaHcdopmMaTopbl MOMHON Maccow cBbiwe 25 T AOMKHbI OblTb CHaAGXEHbI PacMoNOXEHHBIMU B HUXKHEW 4acTuh
baka ycTpowicTBaMu Ond yrnopa rofioBOK AOMKpaToB, 06ecneyqvBaloliMmMu yCTaHOBKY OOMKPATOB, MOABOAMMbLIX MOL
TpaHcopmaTtop.

.50 MacnsHble TpaHcdopmaTopbl AOMKHbI UMETb KPKOKA WNW WHble YCTPOWCTBA ANA MNogbema MOMHOCTHIO
cobpaHHOro 1 3anosiHeHHOro MacsioM TpaHcdopmaTopa.

.51 Mogbem TpaHcdhopmaTopa nonHown maccon cebiwe 200 T B MOMHOCTLIO COBpaHHOM BuAE NpW MOHTaxe uMnu B
aKcnnyaTauum AomKeH ObITb COrMacoBaH MeXAy N3roTOBUTENEM U 3aKa3yMKOM.

.52 Macrno B 6ake nnu paclumpurtene KoHTaktopa ycrpovictea PMH gomkHo 6biTe 3aluLeHo oT HenocpeacTBEHHOIO
KOHTaKTa C OKpY>XaloLLMM BO30yXOM BO3[1yXOOCYLUMTENEM C MacrsHbIM 3aTBOPOM UMW OPYrMM YCTPONCTBOM.

.53 MacnaHble TpaHcdopmaTopbl ¢ Maccor macna cebilwe 1000 kr AomkHbl OblTb CHabXeHbl UnNbTpamu:
TEPMOCUMOHHBIMU - NpU BuAax cuctem oxnaxgeHns M un [, agcopOUMOHHBIMK - NpU OCTarbHbIX BUMAAX CUCTEM
oxnaxgaeHuns 1 unbTpaMm O4YMCTKM Macna OT MexaHUYeCcKux npumMecen - npu sugax cuctem oxnaxaenuns A4, HOL, L,

HLL.

Mpunoxenne [
(ob6s13aTenbHOE)

CuctemMbl oxnaxaeHus MacnsiHbIX TpaHcdopmaTopoB
0.1 O6wme Tpeb6oBaHMA

[0.1.1 Cuctema oxnaxgeHuss JomkHa ObiTb paccyMTaHa Ha OTBOA Tenna, BblAensiolerocs B TpaHcdopmaTope B
oxnaxzaroLlyto cpefly, M obecneunBaTth ero TEMNMOBOW PEXVUM B COOTBETCTBUM C TpeGoBaHusaMM 6.2.1.

[0.1.2 3a ncknoveHneM repMeTyHbIX TpaHCOPMaTopoB € rodprUpPOBaHHLIMK BakaMn cucTeMa OXNaxAeHUst JorKHa
ObITb HaBelLeHa Ha 6ak NMbo BbIHECEHa.

[0.1.3 Cuctembl oxnaxaenus sugos [, AU, HOL, Ll n HL gomkHbl nmeThb Wwkadbl aBTOMaTUYECKOro YnpaBneHuns.

LLikacbbl aBTOMaTUYECKOrO ynpasneHus cuctemamm oxnaxaenus smgos AU, HOL, LI v HL, gormkHbl ycTaHaBnmBaThCA
oTgensbHO oT 6aka TpaHcdopmaTopa.

[.1.4 Cuctembl oxnaxaenuns smaos AL, HOL, L n HLL gomkHbl npegycmaTpuBaTh pe3epBHbIe OXNaavTenu.

0.1.5 BOnexkTtpoaBuratenn BEHTUNSTOPOB W 3MEKTPOHACOCHI AOMKHbI MMETb aBTOMaTUYecKue BbIKMoYaTenu ans
3alMTbl OT TOKOB KOPOTKOro 3amblkaHus. [pyn aToM anekTpogsuratenu cuctem oxnaxgenus sugos AU, HAL, L v HL,
AOMKHbI UMETb 3aluTy OT paboTbl Ha ABYX hasax.

[.1.6 HanpsibkeHne nutaHusa anekTpoasuratenei BEHTUNSTOPOB U anekTpoHacocos - 380 B nepemeHHOro Toka, uenen
ynpasneHus - 220 B noCTOAHHOro nnv nepemMmeHHoro Toka.

Mo 3aka3dy noTpebutensa B cucteme oxnaxaeHus Buaa [ TpaHcdhopmatopoB knacca HanpsikeHus 110 kB n meHee
MOryT GbITb NPUMEHEHbI ANMEKTPOABUraTeNM C HanpskeHneM nutaHmsa 220 B nepemeHHoro Toka.

0.1.7 Cuctembl oxnaxgenuns sugos HIOLL n HLU pomxHbl GbiTe oGecneyeHbl yCTpoWCTBaMU ANS NPUCOeaVHEHWS
npmnbopoB KOHTPOSA pacxoda mMacna.

[.1.8 Oxnagntenu BbIHECEHHBIX CUCTEM oxnaxaeHus Buaos Ll n HLL gomxHbl ObITb YCTAaHOBMEHbI B NOMELLEHUSAX C
TemnepaTtypou Bo3ayxa He meHee 5 °C.

[.1.9 B cuctemax oxnaxaeHus sugos Ll n HL gomkHo 6biTb 06ecnevyeHo npeBbilleHne rMapoCcTaTUYeCcKoro AaBneHus
mMacrna Hag gaeneHvem Bogbl (B nobor Touke oxnagutens) He meHee 10 klMa nNpyM MUHMManNbHOM YpOBHE Macna B
paclmpuTene TpaHcgopmMaTopa.

0.1.10 B cuctemax oxnaxpenusa sugoB LI n HL kaxgbin anekTpoHacoc AOmkeH OblTb CHabXeH MaHOMeTpoMm W
Kaxabli oxnagutens - MaHOMeTpamMu 1 TepMoOMeTpaMu Ans M3MepeHus OaBreHus 1 TemnepaTtypbl Macna u BoAbl Ha
BXOAHbIX U BbIXOAHbIX NaTpybkax oxnagutens.



0.2 Tpe6oBaHMA K pyHKLUMOHUPOBAHUIO CUCTEMbI OXJlaXaAeHUsA Buaa [
[0.2.1 ABTOMaTM4eCckoe ynpaBeHne CUCTEMON oxnaxaeHust Buaa [l AomkHo obecneunBaTh:

- BKIKOYeHune sneKTpoanraTeneﬁ BEHTUNATOPOB NMpu OOCTMXXEHUN TemMnepaTypbl BEPXHUX CIoOeB Macna 55 °C vnn
npn OOCTUXEHUN TOKa, paBHOIo 1,05 HOMWHanNbLHOrO, - HE3aBUCUMO OT TemMnepartypbl BEPXHUX CroeB Macna;

- OTKIIOYEHNE aneKkTpoaBuraTenen BEHTUNATOPOB NPU CHMKEHUM TeMnepaTypbl BepxHUX croes macna go 50 °C, ecnu
npv 3TOM TOK Harpy3ku meHee 1,05 HOMMHaNLHOrO.

0.3 Tpe6oBaHuA Kk hyHKLIMOHMPOBaHUIO cucTeM oxnaxaeHus sugos AL, HOL, L, HL
[.3.1 ABTOMaTnyeckoe ynpasneHue cuctem oxnaxagexus sugos AL, HAL, LI v HL, gomkHo obecneymBars:
- BKIMIOYEHWNE 3MEeKTPOHACOCOB W 3MeKTpoaBuratenei BEHTUNATOPOB (AN cuctem oxnaxaenuns sugos AL v HOLL);

- BKIIOYEHWE 3MeKTPOHACOCOB W aneKkTpoaBuraTenen BEHTUNATOPOB (Ana cuctem oxnaxgenus supgos ALl v HAOL)
pe3epBHOro OXNaauTens B3aMeH Nioboro aBToMmaTUyYeCcku aBapuinHO OTKMIOYEHHOro paboyero;

- BKIMKOYeHMne pe3epBHOro nnTaHna npu HeA4onyCTtTMMOM CHUXEHUN U NCHE3HOBEHUN HaNnpsAXXeHnsd B OCHOBHOW Uenwn,
a Takxe O6paTH09 nepekn4yeHne Ha OCHOBHYIO Lienb Npu BOCCTAaHOBIEHNN B Hen 00NyCTUMOro HanpsaXeHua;

- BKIIOYEHWE W OTKIIOYEHWEe HarpesaTtenew wkadga aBToMaTnyeckoro ynpasneHusa cuctemamy oxnaxagexHuns sngos AL,

v HOLL.

[0.3.2 ABToMaTunyeckoe ynpaBneHne cuctem oxnaxgenus sugos HAOLL, L, HL, gomkHo oGecneumBaTb cnegytoLlyio
paboTy 3NeKTPOHaCOCOB:

- Npu TemnepaType BepxHUX crnoeB Macrna B bGake, paBHow 15 °C u Gonee, pomkHbl pabotaTe Bce pabouue
3MEeKTPOHacoChl;

- MpM TemnepaTtype BEPXHNX crioeB Macrna B 6ake meHee 15 °C gomkeH paboTaTb TONbKO NyCKOBOMN 3NIEKTPOHACOC.

[.3.3 ABTOMaTuMyeckoe ynpaBneHue cucteM oxnaxaeHuus sugos ALl v HOL gomkHo obecneuvBath paboTy
anekTpoaBuraTtenei BEHTUMNSITOPOB M 3MEKTPOHACOCOB AN cCUCTeMbl oxnaxzaeHust Buga [l n anekTpopsuratenen
BEHTUNATOPOB ANS CUCTEMbI oxnaxaeHus suaa HAL, rpynnamu:

- MepBOW - B PEXUME XONOCTOro XoAa Unu npu Harpyske He 6onee 40% HOMWHANBHOIO TOKa;

- MepBOW 1 BTOPOW - Npu Harpyske TpaHcgopmaTtopa 6onee 40% HOMUHANBHONO TOKA;

- MepBoOW, BTOPOMN 1 TPETLEN - MPU Harpyske TpaHcdopmaTtopa 6onee 75% HOMUHaNBHOrO TOKa.

Mpwn HebOomNbLUOM KONMYEeCTBE OXnaauTenen Ynucro rpynn Moxet ObITb COKpaLleHo.

OnekTpoaBuraTeny BEHTUNSTOPOB AOMKHbI paboTaTb TONMbKO Npu TeMnepaType BEPXHUX CrioeB Macra B H6ake 6onee
40 °C - rpynnamu B 3aBUCUMOCTM OT Harpy3ku TpaHcdopmartopa.

[.3.4 B cuctemax oxnaxaenus suaos Ll n HL umpkynaums Bogbl Yepes mMacnooxnaguteny LOMMKHa aBToMaTUyeckm
OCYLLECTBNATLCA MOCIEe BKIOYEHUsT paboymx 3MEKTPOHACOCOB LMPKYNALUM Macna u OTKIIYATbCS MPU CHWXKEHUU
TemnepaTtypbl BEpXHUX crioeB Macna B 6ake Huxe 15 °C unm npy CHATUM HanpsiXeHus!.

[.3.5 ABTomaTtuueckoe ynpasneHue cuctem oxnaxaenus sugos AL, HOL, LI v HL gomkHo obecneunBaTtb Bbigady
CUrHamnoB ANs OCYLLECTBIIEHUS CNeayoLen CurHanmaawmu:

- 0 BKITIOYEHWUN CUCTEMbI OXTTaXXAEHNS:

Npu BKIMHOYEHWN NMYCKOBOrO 3feKTpoHacoca,
npw BKINOYEHNM paboumx 3aNeKTPOHACOCOB;
- 0 HEeNCNPaBHOCTU CUCTEMbI OXTaXAEHWS:

npwv aBapvnHOM OTKIHOYEHUN MYCKOBOrO 3fIeKTpPOHacoca,



npu aBapuMnHOM OTKIOYeHUU ntoboro paboyero anekTpoHacoca,

Npy aBapMNHOM OTKITIOYEHUN PE3EPBHOrO 3MIeKTPoHacoca,

NPV BKIIOYEHNN PE3ePBHOr0 3NeKTpoHacoca,

NpUY HEOTKIIOHYEHNM MYCKOBOTO 3M1eKTpoHacoca npu paboTatowmnx pabounx anekTpoHacocax,

NPV BKIIOYEHUN PE3EPBHOMO NCTOYHUKA MUTAHUS CUCTEMbI OXIaXOEHUS;

- 06 OTKNIOYEHNN CUCTEMbI OXNAXKAEHNS:

npu OTKNIOYEHNN paboyvero 1 pe3epBHOrO0 MCTOYHUKOB NMUTAHUS CUCTEMbI OXNaXOEHNS,

NpuW OTKMIOYEHUN NYCKOBOIO 1 BCeX paboynx aneKTpoHacoCcoB;

- O BKITHOYEHWU 1 OTKINIOYEHMN HarpeBaTens (ans cuctem oxnaxgexns sngos AL v HOL).

[.4 Tlo cornacoBaHWio Mexay W3roTOBUTENEM M 3aKa34yMKOM MOTYT ObiTb YCTaHOBMEHbI KOHTPOSb 3a TeMnepaTypown
Hanbonee HarpeTon TOYKM OOMOTKM TpaHcdopmaTopa M COOTBETCTBYKOLUME anropuTMbl YMNpaBneHns CUcTeMOWN

oxnaxgeHusa.

[.5 YkasaHus o pabote TpaHChOpMaToOpoB Mpu NpekpaleHun (OyHKLUMOHMPOBAHUA CUCTEMbI OXIAXOAEHUS OOIDKHbI
ObITb M3MNOXEHbI B 3KCMyaTaUMOHHbIX JOKYMEHTaX.

[1.6 BBogHble annapaThbl 3awWuTbl OT TOKOB KOPOTKOrO 3aMblkaHUA LIKachoB aBTOMATMYECKOro yrnpaBreHus CUCTEMOW
oXNaXaAeHst A0IMKHbI ObITb CTOMKMMM K AEWCTBUIO TOKOB CKBO3HOIO KOPOTKOIO 3aMblKaHUS CO 3HA4YeHWeM aMninTygHoro
Toka 16 KA.

[0.7 B cuctemax oxnaxgeHust OMKHO ObITb NPeAYyCMOTPEHO PyHHOE yrnpaBlieHue.

Mpunoxenune E
(obsizaTenbHoOE)

MepeyeHb TEXHUYECKUX AaHHbIX U XapaKTepPUCTUK,
yKasblBaeMbIX B nacnopTe TpaHccgopmaTopa

E.1 YcnosHoe 0603HaveHne cxemMbl 1 rpynnbl COeANHEHNS OBMOTOK.
E.2 HomuHanbHasa yactoTa B repuax.
E.3 HoMuHanbHbIN pexum (ykasbiBatoT, €CNn PeXnMM OTNMYaeTcst OT NPOAOIIKUTENBHOrO).

E.4 HomuHanbHass MOLWHOCTb B KWUMOBONbTamnepax (ykasbiBalOT TakkKe MOLLHOCTM OCHOBHbIX OGMOTOK
TPeXoOGMOTOYHbIX TPAHCHOPMATOPOB M MOLLHOCTb 0GMOTKM HH TpexoGMOTOYHBIX aBTOTPaHCHOPMAaTOPOB).

E.5 HomuHanbHble HanpsxeHWs TpaHcdopmaTtopa v HanpshkeHusi OTBETBIEHWIA B BOMbTaX UMM KUMOBOSbTaXx.

Mpumevanne - [Ona ogHodasHoro TpaHcopmaTopa, npeaHasHaYeHHOro Ansi CoeAuHeHus B TpexdasHyto rpynny,
HanpsbkeHns obMOTOK, coeauHseMbiX B 3Be3ay, 0003Ha4aloT B BMAE ApOOU, YucnmTenem KOTOpow siBNSETCA NUHEHoe

HanpskeHue TpexdasHo rpynnel, a 3HameHaTenem - 3.

E.6 HoMuHanbHble TOKM 0OMOTOK HA OCHOBHOM OTBETBIIEHUM B amMmnepax.

E.7 HanpsieHne KOpOTKOrO 3aMblkaHUS Ha OCHOBHOM OTBETBMEHMM B MpoueHTax (ANS TPexoOMOTOYHbIX
TpaHcOpPMaTOPOB YKa3blBAKOT HaNpPsXKeHWe KOPOTKOro 3aMblKaHus BCeX nap 0OMOTOK).

Mpumeyarne - na TpaHchopmaTopoB MOLWHOCTEI0O MeHee 1 MB-A gonyckaeTcs ykasbiBaTb 3Ha4YeHWE HanpskeHus
KOPOTKOrO 3aMblKaHWs, U3MepeHHOe MpY NMPUEMOYHbIX UCTIbITAHUSX.



E.8 ypOBeHb n3onsaumMm obMoTkM 1 ee HeﬁTpaﬂI/l; npn 3TOM YyKa3blBalOT UCMbITaTellbHble HanpsaXeHna rlpOMbILIJﬂeHHOIZ
4acTOTbl ¥ MOMHOrO rPO30BOro MMMNYbCca ANA BHYTPEHHEN U30NALMMN.

E.9 Knacc HarpeBOoCTOMKOCTY M30NALUK - TOMBKO AN1S CyXUX TpaHCcopMaTopoB.

E.10 JaHHble npyemocaaToyHbIX UCNbITaHWUIA, Heobxoanmble ANsi BBOAA TpaHcdopmaTopa B SKChnyaTauuto.

E.11 MowHocTb TpaHcopmaTopa npu OTKMOYEHHOM AyThbe Ans TpaHcopmaTopoB ¢ oxnaxaeHnem .

E.12 Hanbonbwuii 4nvTensHO AoNyCTUMBIN TOK B 06LLen o6mMoTke Ans aBTOTpaHCcopMaTopoB.

E.13 MNoTepwn xonoctoro xoaa.

E.14 MNoTepun KOPOTKOro 3amblkaHWUs HA OCHOBHOM OTBETBIEHUU BO BCEX MAPHbIX PEXUMAX.

E.15 MNMoTepu n HanpskeHWe KOPOTKOro 3amMblKaHUS Ha KpanHUX OTBETBNEHUSX - A4nsa TpaHcdopmaTopos PIH.

E.16 HanpsbkeHne KOpPOTKOro 3aMblkaHMsi BCeX Map 4vacTel pacluiensieHHon OOMOTKM M nmap U3 Kaxdow 4actu
pacLienneHHon OBMOTKM K KaxOoh M3 HepacllenneHHbiX OOMOTOK Ha OCHOBHOM W KpaWHWX OTBETBMEHWAX - And
TpaHcOpMaTOPOB C pacLyenneHHbIMM 0OMOTKamu.

E.17 Tok xonocToro xoaa.

E.18 ConpoTvBneHne o6MOTOK NOCTOAHHOMY TOKY.

MpumeyaHme - Ecnn conpoTnBnNeHUSA NOCTOSHHOMY TOKY MEXAY OTAENbHbIMU Napamu 3aKMMOB 0OMOTKM TpexdasHoro
TpaHcdopMaTopa OTnuYalTCa Opyr OT Apyra BCNEACTBME KOHCTPYKTMBHBIX WM TEXHONMOIMYECcKUX OcoOeHHoCTeln
ucnonHeHuss obMoTok, oTBoaoB, ycTponcTs BB (PIMNH) 6onee yem Ha 2%, To B macrnopTe AOMKHblI ObITb yKa3aHbl
N3MEpPEHHbIE 3HAYEHMWS CONPOTUBIIEHWIA MEXAY BCEMU Napamu 3aXMMOB.

E.19 ConpoTvBneHue v TaHreHc yrna guManekTpnuyecknx noTepb n3onauum TpaHcdopmaropa.

E.20 3HayeHve TemnepaTypbl, NpU KOTOPOW W3MEPSNNCb COMPOTUBNEHME OOMOTOK MOCTOSIHHOMY — TOKY,
COMPOTMUBIIEHME W TAHFEHC YrNna OUANEKTPUYECKUX NOTEPb U30NALMKN TpaHcopmaTopa.

E.21 Yka3aHue 06 obneryeHHowm n3onsaumm - ans TpaHcopmMaTopoB ¢ 06neryeHHon n3onsumen.
E.22 PacyeTHas TennoBas MOCTOSIHHAS BpeMeHW TpaHccopmaTopa, a Mo COrfacoBaHUO MeXay WU3roToBuTenem um
notpebutenem - MakcumanbHas W  MUWHMMarnbHasi pacyeTHble TEeMnJioBble MOCTOSHHbIE BPEeMEeHW O0OMOTOK

TpaHcdopmatopa - 4ns TpaHcOpMaTopoB MOLLHOCTLI0 6onee 1 MB-A.

E.23 ConpoTuBneHve Hynesol nocrneaoBaTenbHOCTM - AN TPaHCOPMaTopoB, Y KOTOPbIX W3MEpeHWe 3TOoro
COMPOTMUBIIEHMS NPEAYCMOTPEHO HACTOAWMM cTaHgapToM unu HL Ha TpaHchopmaTopbl KOHKPETHBIX BUAOB.

E.24 O6o3HayeHne HL u npobuBHOE HanpshkeHWe Macra, NPUMEHEHHOro Mpu UCMbITAHUSIX, U Macna, KOTOpbIM
3anofnHeH 6ak TpaHcdopmaTtopa (ans TpaHcopmaTopoB knaccoB HanpsbkeHuss 110 kB u cBblwe A0OMmMKeH ObITb
[OOMOSMHUTENBHO YKa3aH TaHreHC yrna AnaneKkTpuyeckux notepb Macna npu temnepartype 90 °C).

E.25 3HaueHus M3MEepPEHHbIX CUIT NPEeCCOBKMU Ka)Ooro npeccywulero Kojibua He3aBnCMMO OT MOLLHOCTU U Knacca
Hanps>XeHun4.

E.26 [pyrue TexHU4YeckMe AaHHble NO YCMOTPEHMWIO U3rOTOBUTENSI UMM MO COMMacoBaHWMI0 MeXay M3roToBUTENem U
notpebutenem.

E.27 MacnopT gomkeH 6biTb odhopmneH B cooTBeTCTBMU ¢ TpeboBaHuamu TOCT 2.601.
MpumevaHns
1 Ona nHanpsikeHus K3 (UK) KpariHux oTBeTBneHun (cm. E.16) gonyckaeTcs ykasbiBaTb BMECTO WM3MEPEHHbIX

pacyeTHble 3Ha4YeHUa C Yy4YeToM pe3ynbTaToB McnblTaHUA, TO eCTb C nepec4eToMm W3MEPEHHOro 3HadYeHus UK

OCHOBHOI'O OTBETBJIEHUA K KpaVlHemy OTBETBJIEHNIO NPONOPUMNOHANIbHO OTHOLLEHUIO pacYeTHbIX 3Ha4YeHUn UK .



2 [Ons TpaHccopmaTopoB MoLWHOCTbI0 Ao 6,3 MB-A BknwountenbHO [omnyckaeTcsl yKasbiBaTb HOPMUPOBAaHHbIE
3HaYeHus1 NnapameTpoB, NpuBeaeHHbIX B E.13-E.17.

Mpunoxenne X
(ob6s13aTenbHOE)

MapKVIpOBKa BbIBOAOB U OTBETBNEHUN CUJTIOBLIX TpaHC(bOpMaTOpOB

X.1 Nopsipok 0603HauYeHUA

MapKupoBKY BbLIBOJOB U OTBETBIEHMWIA CUMOBLIX TPAHCHOPMATOPOB crefyeT BbIMOMHATb, MPUMEHSI CUCTeMy
0603Ha4YeHUI, OCHOBaHHYI0 Ha YepefoBaHUU MPOMUCHBIX BYKB NaTMHCKOro andasuTta u apabekux Umdp, HO AoNyCTUMO

NPUMEHSITb CTPOYHbIE BYKBbI.

[Mpumepbl MapKMpOBKM BbIBOLOB U OTBETBIIEHUI CUMOBBIX TPaHCcopMaTopoB npueedeHbl Ha pucyHkax XK. 1-2K.8.

1 1 1 1 1
1 1
5
6
T
8
3 5 3
4 3 q
5 4 3
6 |
T 4 4
8 4
8
10
11
2 2 12
2 2 2
2
a 6 B r

a - o6MoTKa hasbl ¢ 0OTBETBNEHUAMU nocpeanHe; 6 - o6MoTKa asbl ¢ rpyBor 1 TOHKOW CTYNeHAMU perynmpoBaHums
Ha 0JIHOM KOHLIe 0GMOTKM; B - 0GMOTKa hasbl, COCTOALLAA U3 ABYX YacTeil, coeauHsaieMblX nocrneaoBaTensHO
U1 napannensHo; r - 06MoTKa hasbl, COCTOsILLAs U3 ABYX YaCTel, CoeaMHEHHbIX NocrneaoBaTerbHo,
Kaxkaas U3 KOTOPbIX MOCpeanHe OTBETBIEHNS

PucyHok X.1 - MapkupoBka 06MoTOK hasbl
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1{1
1.1 {21 11
1.2 2.2 21
A {

a - TpaHcgopmaTop ¢ AByMsi o6MoTkaMu 6e3 OTBeTBNEHUI; 6 - TpaHcdopmaTop ¢ Tpemsi 06MoTkamu
6e3 OTBETBNEHW; B - aBTOTpaHcopmaTop 6e3 OTBETBNIEHUN

PucyHok XK.2 - MapkupoBka ogHoasHbIX TpaHcdopMaTopoB

1.1 1.1
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2.1
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a - o6MoTKa C OTBETBIEHUSIMU, MOMELLIEHHas Mexay nocrefoBaTenbHou 1 obLeli obMoTkamu;
6 - 06MOTKa C OTBETBNEHUSMM, MOMELLEHHAs B KOHLe NocneaoBaTenbHoM 06MOTKY;
B - 0GMOTKa C OTBETBMEHUSIMI, OANH KOHELL KOTOPOI MOAKMOYEH K COEAUHEHNIO
Mexay nocrnegoBaTtefnibHol 1 obLLen obmMoTkamum

PucyHok XK.3 - MapkupoBka ogHogasHbIX aBTOTpaHCOPMaTopoB
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PucyHok X.4 - MapkupoBka TpexdasHbix ABYyX0OMOTOYHbLIX TpaHCopMaTopoB
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PucyHok X.5 - MapkupoBka TpexdgasHoro
TpexobMoTo4HOro TpaHcdopmartopa
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PucyHok X.7 - MapknpoBka TpexdasHoro

aBToTpaHcdopmatopa ( L ; asTo/ L) -0)

.2 KoHubl 06MOTOK (hasbl

vz  3va2 awz 1'(!_} U

PucyHok X.6 - MapkupoBka 06MOTKM HU3LLETO
HanpsieHus pucyHka XK.5, ecnn oHa coeguHeHa
B OTKPbITbIN TPEYrofbHUK

i 1w 1w

vz vz 1wz
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PucyHok K.8 - MapkupoBka NMMHENHOro perynnpoBoYHOro

TpaHcdopMaTopa ¢ Bo30yxaatoLen 06MOTKOMN,
COEVHEHHOW B TPEYromnbHUK

[Ba koHua 06MOTOK asbl, nogBoAuMble K JIMHEMHOMY WNKW HeWTparbHOMY BbiBOaM, criedyeT MapKupoBaTb

COOTBETCTBEHHO LUucpamm 1 n 2.

Ecnn obmoTkmn dhasbl Ha KOHUAX MMeloT OTBETBIEHUs, NpefHa3HavyeHHble AN NpucoeanHeHns K yctporncteam NBB
unn PrH, koTtopble BedyT K JIMHEMHOMY UMM HEMWTpanbHOMY BblIBOAAM, TO 3TW BbIBOAbI CrneayeT MapkupoBsaTb

COOTBETCTBEHHO Lmndpamm 1 nnm 2.



I'Ipvl Takon cucteme MapKMpPOBKK BbIBOOOB U OTBETBMNEHUN Ha yepTexax cxem oBbMOTOK npegnonaraeTca oanHakoBsoe
HanpaBlieHne HaMOTKU OnA BCeX 0OBMOTOK. [MonapHOCTb KOHUOB 1 1 2 Bcex 06MOTOK OOHOro CTEepXXHA TaKxe Bcerga
OoAunHaKoBasd.

.3 JlnHeNHbIN U HEUTpanbHbIA BbIBOAbI

INuHeHble BbIBOALI 0B6MOTKM TPExda3HOro CUNoBoro TpaHcopmaTopa criefgyeT o6osHavaTts Gyksammu 1, W, W,
KoTopble MomeLLaT nepes Ludpamu, nprseaeHHbIMM B XK.2. Ecnin HeobxoanMMo, AonyckaeTcs noMellaTts 3T Gyksbl
Takke nepef undppamu, npmsegeHHsiMu B XK.5 n XK.6.

HeliTpanb 06MOTKM, COEAMHEHHON B 3BE3Y MM 3Ur3arom, crieqyet obosHavaTtb Oyksow N.
XK.4 O603Ha4YeHne o6MOTOK

PasnunuHble obmoTku TpaHcdopmatopa cnegyet obosHavaTb umdpamu, KoTopble nomewiaoT nepen OykBamu,
npuBeaeHHbIMU B XK.3. OBMOTKY BbICLLErO HaNpsbkeHUst cnegyeT obo3Havatb umudpon 1, a gpyrne o6MoTkM - umndpamm 2,
3, 4... B H/CXOALLEM NOPSAKE HOMUHATBHBIX HANPSKEHUN.

[na aBTOoTpaHcopmMaTopoB, Yy KOTOPbIX ABE OOMOTKM MMEIOT OOLMiA KOHel, 3TOT KOHel crnegyeT MapKupoBaTb
undpon 2 (cM. pucyHok 2K.2B).

MpumeyarHne - EcnyM Heckonbko OBMOTOK WMEKT OOMHAKOBOE HOMMHANbHOE HanpshkeHue, TO MpUMEHeHMe
COOTBETCTBYHOLLEro UM LMPoBoro o6o3HaveHnsa CrneayeT cornacoBaTth Mexay U3roToBUTENEM U NoTpebutenem.

XK.5 NocnenoBaTtenbHoO-NapannenbHoe coeauHeHue

Ecnun obMOTKM (pasbl COCTOAT M3 HECKOMbKUX YacTemn, KOTopble MOryT ObiTb COeAMHEeHbl MocrnefoBaTeribHO WMn
napannenbHo, TO KOHLbl 9TUX YacTen cnegyeT o6o3HavaTb umdpamm 1, 2, 3, 4..., Npy 3TOM NIMHENHbIE UMW HENTPanbHble
KOHLbl 06MOTOK (hasbl MapkupyroT uudpamm 1 1 2 B cooTBeTcTBUM C TpebosaHmamu XK.2.

K.6 MapkupoBKa oTBeTBNeHUM

OtBeTBNEHus, nogsoaumMele k yctponcteam PIH wnu MBB, cnenyet obo3HavaTe rpynnon uudp, pacrnonoXeHHbIX B
BO3pacTatoLLleM nopsake. 3HavyeHus aTUxX undp A0MKHbI ObiTb Gorblle NPUMEHsIEMbIX ANsi 0603HAYEHUsT JIMHENHOTO U
HEWTpanbHOro BbIBOAOB M 0003Ha4YeHMs KOHLOB 4acTe o6MOTOK asbl, COeOUHEHHbIX MocrneaoBaTenbHO WUNn
napannenbHo.

Hymepauumsa gomkHa HaumHaTbCs ¢ Gnnxkanwiero K KoHUy, NpoMapKkupoBaHHOMY Lmndpon 1, otBeTBneHns. MapkupoBska
OOMOTOK C nepeknYaemMbiMU OTBETBMEHWSAMU [OIDKHA OCHOBbIBATbCA Ha TakoOM COedMHEeHWMM, KOTopoe pfaer
Hanbonbluee 3pHEKTMBHOE YNCMO BUTKOB AN 0OMOTKU, NpUcoeanHeHHowm K yctponctay MNBB nnn PIH.

O6OMOTKM aBTOTPaHCOPMaTOPOB C OTBETBNEHUSAMW, PACMOMOXEHHBIMU MEXAY nocnefoBaTensHOn u  obLen
obmMoTKaMM WM Ha KOHUe focrefoBaTenbHON OOMOTKM, a Tawke OBMOTKM, OOMH KOHeL, KOTOPbIX MOAKMIYeH K
coeguHeHVIo mexay nocriegosatensHoW u obwen obmoTkamu (cm. pucyHok 2K.3B), criegyeT HymepoBaTb Kak
nocnenoBaTenbHy0 0OMOTKY.

B 6Gonee cnoxHbix criyyasix, Hanpumep, Koraa [fBa TpaHcdopmatopa nomelleHbl B oauH ©Oak, Tpebyetcs
cornacoBaHue Mexay U3rotoBuTenem u notpebutenem.

Mpunoxenne U
(obs13aTenbHOE)

UcnbiTaHne npobbl Macna n3 6aka macnsiHoro TpaHccopmatopa
M KOHTaKTopa ycTtponcrtea PINH, umelowiero raweHne gyru B macne

WcnbiTaHne I'Ip06bl Macna AOIMKHO ObITb npoeeneHo no cnefyrwnm nokasartenam:

- onpegeneHne NpobUBHOMO HaMpPsXKEHUS Ans TpaHcgopmaTopoB MoLHOCTL0 1 MB-A u 6onee n TpaHcopmaTopoB
Knacca HanpsbkeHms 35 KB He3aBMCKMMO OT MOLLHOCTY;

- onpepgeneHue TaHreHca yrna AnanekTpudeckux notepb npu Temnepatype nntoc 90 °C ans Bcex TpaHchopmaTopos



knaccoB HanpsbkeHust 110 kB v cBblwwe;

- onpefgerneHve BNarocodepXXaHusa U cogepXaHus MexaHU4ecKknx npumecen onsa TpaHcdopmaTopos, B HI koTopbIx
YKa3aHHble Nnoka3aTtesin HOpMUpoBaHbI.

Mpumevarusa
1 [Ana octanbHbIX TpaHChOpMaTopoB NPOBUBHOE HampskeHne onpefensioT no nNpobvBHOMY HaMpPsXXeHWo Npobbl
macna, oTbupaeMon He pexe OAHOro pasa B AeHb M3 €MKOCTU, U3 KOTOPOM Macro 3anuMealoT B TpaHcopMaTopbl U

napameTpbl Macna B KOTOPOW onpeaensatoT HENOCPEACTBEHHO NOCHE KaXAoW A0NIMBKM Macra B yKa3aHHY0 eMKOCTb.

2 WcnbitaHne npobbl Macna M3 KoHTakTopa yctpowictea PIH ponyckaeTcs npoBogWTb [0 YCTAHOBKM 3TOMO
YCTPOWCTBa Ha TpaHcopmaTop.
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