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MNMpeancnoBwe

Lenu n npnHumnel ctaHaapTusauum B Poccuitickon deaepauuu yctaHosneHsl defiepanbHbiM 3aKOHOM OT
27 pekabpsi 2002 r. Ne 184-93 «O TeXHMYEeCKOM perynmpoBaHn1», a npasuna NnpuMeHeHUsl HauMoHarbHbIX
ctaHgapToB Poccuiickoin ®egepaunmm — FOCT P 1.0—2004 «CtaHgapTtusauusa B Poccuitckon ®egepaunn.
OCHOBHbIE NONOXEHNsI»

CBeaeHUA o cTaHgapTe

1 PASPABOTAH dunuanom OAO «HTU anekTposHepretuka» — BHUND, ®PepepanbHbiM rocyaa-
PCTBEHHBLIM YHUTapHbIM NpeanpuaTueM «BcepoCCUNCKUn 3NeKTPOTEXHUYECKUA MHCTUTYT uM. B.U. NeHnHa»
(PrynBan)

2 BHECEH TexHuyeckum komuteTom no ctaHgaptusauum TK 37 «OnektpoobopyaosaHue ans nepeaa-
un, NnpeobpasoBaHUA 1 pacnpeaereHns 3MeKTPOIHepPruny

3 YTBEPXIEH M BBEAEH B JENCTBUE Mpukazom GeaeparnbHOro areHTCTBa no TeXHUHeckomy pery-
nMpoBaHuio U MeTponorim ot 9 anpens 2007 r. Ne 60-cT

4 HacTosiwumin cTaHgapT paspaboTaH ¢ y4eTOM OCHOBHBIX HOPMAaTUBHBIX MOMOXEHUIA cneayomnx Mex-
AyHapOaHbIX CTaHOapTOB:

MO3K 60076-1 (B 4acTu OCHOBHbIX NMOHSITWI U ONpeaeneHnit);

M3K60076-2, MOK 60076-3 n MOK 60076-5 (B YacTu TexHU4eckux TpeboBaHuii No HarpeBsy, 3anekTpudec-
KO NPOYHOCTM U CTONKOCTM MPU KOPOTKUX 3aMblKaHWUAX)

5 BBEJEH BIMEPBbIE

UHbopmayus 06 U3MeHeHUsIX K HacmosiuieMy cmaHOapmy rybriukyemcsi 8 exe200Ho uzdasaemMom
UHGbopMayLoHHOM ykazameie «HayuoHanbHble cmaHAapmbl», @ MEKCMbl UBMEHEHUU U ronpasok — 8 exe-
Mecs4YHO usdasaeMbix UHGhOpMaUUOHHbIX yka3amersix «HayuoHarnbHble cmaHOapmbl». B cniyyae nepecmom-
pa (3aMeHbl) uu OMMeEHbl Hacmosweao cmaHOapma coomeemcmeyouwee ysedoMmiieHue 6ydem
ony6ruKo8aHo 8 exeMecsiyHo u3zdasaeMoM UHGHOPMaYUOHHOM yKkazamere «HauuoHanbHele cmaHdapmely».
Coomeemcmeyrowias UHopMayusi, ysedoMmieHue U MeKCMbi pasmMew,alomesi makxe 8 UHhopMayUoHHOU
cucmeme obuyeeo rosib308aHuUs1 — Ha othuyuarnibHoM calime PedepallbHO20 a2eHmemea 1o mexHU4ecKomy
peaynuposaHur U Memporoauu 8 cemu MiHmepHem

© CranpapTtuHdgopm, 2007

HacTtoswwunin ctanaapT He MoXeT 6bITb MOMHOCTbLIO UMW YaCTUYHO BOCNpousBeaeH, TUpaXxupoBaH n pac-
NPoCTpaHeH B Ka4ecTee odununansHoro ngaHna 6es paspelwleHna denepanbHOro areHTCTBa NO TEXHUYECKO-
MY perynmpoBaHuio 1 METPOIOrNn
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HAUMWOHANbHBIA CTAHOAPT POCCUUCKOWUW SGEOQEPALUUMU

TPAHC®OPMATOPbBI CUINTOBbLIE

O6Lwue TexHUYeckue ycnosus

Power transformers.
General specifications

DaTta BBeaeHns — 2008—01—01

1 O6nacTb NpUMEHeHus

HacToslwmin ctaHaapT pacnpocTpaHseTcs Ha cunoBele TpaHcdopMaTopbl 06LWero HasHa4eHus, B ToM
uncne Ha aBToTpaHcopmMaTopsbl, TpaHcopMaTopbl COBCTBEHHBIX HYXKA 3NEKTPOCTaHLMN U TpaHcdhopMaTo-
pbl AN KOMMEKTHEIX TpaHcgopmaTopHbix nogctaHuuia (KTI), TpexdasHble MOLHOCTbIO He MeHee 5 kB - A u
oaHodasHble MOLLHOCTLI0 He MeHee 1 kB - A knaccoB HanpsikeHus 4o 1150 kB BknounTenbHO, NpeaHasHaveH-
Hble ANS HYXJ 3KOHOMWKU CTpaHbI.

CTaHpapT pacnpocTpaHsieTcs Ha obopyaoBaHue, paspaboTaHHoe nocne 1 saHBaps 2008 .

CTtaHaapT He pacnpocTpaHsaeTcsa Ha TpaHcgopMaTopbl Manoi MOLWHOCTA U cnelnarnbHbie TpaHchopMa-
Topbl (NpeobpasoBaTernbHble, 31eKTPoNeYHble, TAroBble, NyCKOBbIE, CBAPOYHbIE U AP.), a Takke TpaHcdhopma-
TOpbI ¢ Yncrniom obmMoTok Bonee Tpex. TpeboBaHWa HacTosLWero cTaHgapTa MoryT NONHOCTBIO UMW YaCcTUYHO
NPpUMeHATbCA ANA 3TUX TpaHcopMaTopOB, €CMU Ha HUX HeT OTAefbHbIX HOPMATUMBHBLIX AOKYMEHTOB
(nanee — HA).

Onsa Tex U3 ykaszaHHbIX CUNOBBIX TPaHCHOPMaToOpPOB, Ha KOTOPLIE UMEIDTCA oTAeNbHbIe HJ, HacToAwmiA
cTaHaapT pacnpocTpaHAeTCsA TONbKO B TOM Mepe, KoTopasi cneuuansHo orosopeHa B HI Ha aTn TpaHcdopma-
TOp®I.

MpumeyaHune—YYucno o6MoToK TPEXOGMOTOUHOTO TpaHchopMaTopa oNpeAensioT Mo YACNY ero OCHOBHbIX
06MOTOK, T.e. 683 yueTa 06MOTOK PEerynMpoBOYHbIX M KOMIMEHCALMOHHbIX.

2 HopmaTusHble CCbINKU

B HacTosAweM cTaHgapTe UCMONb30BaHbI HOPMAaTUBHBIE CChINIKU Ha crneaytolume cTaHaapThl:

FOCT P 51685—2000 PenbchlxenesHogopoxHele. Obuime TexHuyeckue ycnosus

FOCTP UCO 9001—2001 CucteMbl MeHepKMeHTa kavecTBa. TpeboBaHus

FOCT 2.601—2006 EguHasa cucTema KOHCTPYKTOPCKOW AOKYMeHTauuu. OKcryaTaunoHHble [OKY-
MEHTbI

FOCT 9.014—78 EpuHas cuctema 3awuThbl OT KOPPO3uK U cTapeHus. BpemeHHas NpoTUBOKOPPO3NOH-
Has sawwmTa nsgenuin. Obwme Tpe6oBaHus

MOCT 12.1.004—91 Cuctema ctaHgapToB Ge3onacHocTu Tpyaa. MNoxapHas 6esonacHocTb. Obwue
TpeboBaHus

FOCT 12.2.007.0—75 Cuctema ctaHgapToB GesonacHocTn Tpyaa. Msgenus anekTpoTexHUudeckue.
O6uwwme TpeboBaHus 6esonacHoOCTH

MOCT 12.2.007.2—75 Cuctema ctaHgapTtoB 6e3onacHocTu Tpyaa. TpaHchopmMaTopkl CUMOBLIE U peak-
TOpbI anekTpuieckue. TpeboBaHua 6esonacHOCTH

FOCT 12.2.024—87 Cuctema ctaHgaptoB 6esonacHocTu Tpyaa. Wym. TpaHcchopmaTopbl cunosblie
macnsiHble. HopMbl U MeTOAbI KOHTPONSA

Uzpanne opuymnansHoe
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FOCT721—77 CucTeMbl 3NeKTpOCHABKEHUS, CETU, ICTOUHWKW, NpeoBpasoBaTen v NpUemMHUKA 3MeKT-
puyeckoi aHeprnm. HomunHansHble HanpsbkeHust cebiwe 1000 B

FOCT 982—80 Macna TpaHcgopmaTopHble. TexHuyeckue ycnoBus

FOCT 1516.3—96 3nekTpoobopyaoBaHWe NnepeMeHHOro Toka Ha HanpsikeHns ot 1 4o 750 kB. Tpebosa-
HMS K 3NEeKTPUYECKON NPOYHOCTM N30MALMM

FOCT 3484.1—88 TpaHcchopmaTopbl cMnoBble. MeToabl 3N1eKTPOMarHUTHBIX UCTILITaHWi

FOCT 3484.2—88 TpaHcdopmaTtopsl cunosele. McnbiTaHnsa Ha Harpes

FOCT 3484.3—88 TpaHcdopmaTopbl cunosble. MeToabl U3SMEpPeHUn AUSNeKTprudeckux napameTpos
n3onALMn

FOCT 3484.4—88 TpaHcchopmaTopkl cunosble. cnbiTaHWs 6akoB Ha MEXaHUYEeCKYH MPOYHOCTb

FOCT 3484.5—88 TpaHctopmaTopbl cunosble. cnbliTaHnsa 6akoB Ha repMeTUYHOCTb

FOCT 7746—2001 TpaHccopmaTtopbl Toka. ObLume TexHuyeckune ycrnosus

FOCT 8865—93 CucTembl anekTpuyeckoi nsonsaumm. OueHka HarpeBoCTONKOCTM U Knaccudukaums

FOCT9680—77 TpaHcdopmaTopbl cunoeble MolwHocTbio 0,01 kB - A bonee. Psg HoMrHaneHbIX MoLL-
HocTel

rOCT 9920—89 (MOK 694—80, MOK 815—86) 3nekTpoycTaHOBKV NepeMeHHOro Toka Ha HanpsbkeHne
oT 3 o 750 kB. AAnvHa nyTun yTeukn BHeLUHEN N30NALMn

FOCT 10434—82 CoeauHeHWNs KOHTaKTHble anekTpudeckune. Knaccudukaumsa. Obwmne TexHudeckue
TpeboBaHus

FOCT 10693—81 Beoabl KOHAEHCATOPHbIE rEPMETUYHbIE Ha HOMWUHanbHbIE HanpsxkeHus 110 kB n
Bbilwe. O6LWMe TexHnYeckne ycrnosums

FOCT13109—97 3nekTpudeckas aHeprus. COBMECTUMOCTb TEXHUYECKUX CPEACTB 3r1eKTpoOMarHnTHas.
HopMbl ka4yecTBa 8MEKTPUYECKON 3HEPT MM B CUCTEMAX 3MeKTpocHabxeHWs obLLero HasHavyeHns

FOCT 14192—96 Mapku1poBKa rpy3oB

FOCT 14209—97 (M3OK 354—91) PykoBOACTBO MO Harpy3ke CUMNoBbIX MacnsHbIX TpaHchopMaTopoB

FOCT 14254—96 (M3OK 529—89) CrteneHu sawuTel, o6ecnednsaemble ob6onodkamu (Kog IP)

FOCT 15150—69 MawuHbl, Npubopkl 1 Apyrue TexHudeckne usaenus. VicnonHeHns ans pasnuaHbIX
KnMMaTruecknux paioHoB. KaTteropuu, ycnoBusi akcniyaTawmmn, XpaHeH sl 1 TpaHCNopTUpOBaHKS B YacTu BO3-
OeNCTBUS KNMMaTniecknx hakTopoB BHELUHEN cpeabl

FOCT 15543.1—89 Wapenusa anekTpoTexHuyeckne. Obwme TpeboBaHMSA B YaCTU CTOMKOCTU K KITUMAT K-
YeCKMUM BHELLHUM BO3AeNCTBY WM chakTopam

FOCT 16110—82 TpaHcdopmaTopbl CUMOBbIE. TEPMUHLI U onpeaeneHust

FOCT 17516.1—90 Wspenunsa anekTpoTexHuveckme. O6Lme TpeboBaHMs B 4acTU CTOMKOCTU K MeXaHU-
YEeCKUM BHELLHUM BO3AENCTBYHOLLMM hakTopam

FOCT 18620—86 Wagenus anekTpoTexHuyeckne. MapkupoBka

FOCT 20243—74 TpaHcdopmaTtopbl cunoBble. MeToabl UCNbITAHUA HA CTOMKOCTb NPU KOPOTKOM 3aMbl-
KaHnn

FOCT 21023—75 TpaHcdhopmaTopbl cunosble. MeToabl USMepeHUii XapakTepuUcTUK HaCTUMHBIX paspsi-
OB MPW UCTBITaHUSAX HANPSHPKEHUEM MPOMBILLIIEHHOW YacToThI

FOCT 21128—83 CucteMbl anekTpocHabXeHusi, ceTu, UCTOYHUKU, NpeobpasoBaTteny U NPUeMHNKU
anekTpuyeckon aHeprun. HommnHanbHble HanpsbkeHust oo 1000 B

FOCT 21130—75 Uspgenusa anekTpoTexHUYeckue. 3aXMMbl 3aseMnisiioliye M 3HaKU 3a3eMieHus.
KoHCTpyKLUMA 1 pasmepsbl

FOCT22756—77 TpaHcdhopmMaTopbl (CUNOBbLIE U HANPSBKEHUS) U peakTopbl. MeToAbl UCNbITaHNA 3NeKT-
pUYECKOW NPOYHOCTU U30NALUK

FOCT 23216—78 Wsgenus anekTpoTexHuyeckne. XpaHeHue, TpaHCMOPTUPOBaHUE, BpeMeHHasa NpoTu-
BOKOPPO3NOHHaA 3awmTa, ynakoska. O6wwme TpeboBaHUs 1 MeToAbI UCNbITAHUIA

FOCT 23865—79 Boabl koHAEHCATOpPHbIE repMeTUdHbIe Ha HOMUHanNbHbIe HanpskeHus oT 110 kB u
Bbilwe. Tunbl U pasmepbl

FOCT 24126—80 YcTpoWCcTBa perynMpoBaHust HanpshXeHUs CUMoBbIX TpaHChopMaTopoB Noa Harpys-
Kon. ObLwme TexHuYeckne ycnosus

rOCT 30830—2002 (MOK 60076-1—93) TpaHccopmaTopsl cunosblie. Yactb 1. Obuwne nonoxeHuns

MpwuwmedyaHune—lpnnNonb3oBaHMM HACTOSILLMM CTAHAAPTOM LernecoobpasHo NpoBepuTb 4ENCTBUE CCbINOY-
HbIX CTaHOApToB B MHAOPMAUMOHHOW cucTeMe Oo6Llero nornb3oBaHusi — Ha oduumansHoM cante PegepanbHOro
areHTCTBa Mo TEXHUYECKOMY PErynupoBaHunio U METPONorum B ceT MIHTepHeT uin no eXerogHo nagasaemMomy nHgopma-
LMOHHOMY ykasaTtenio «HaumoHanbHble cTaHBAPTLI», KOTOPLIV ONYGNIMKOBaH MO COCTOsIHMIO Ha 1 AHBaPs TEKyWero roga, u
No COOTBETCTBYIOLMM EXEMECSHHO U3faBaeMbiM MHPOPMALMOHHBLIM yKa3aTersim, ornyGrIMKOBaHHBIM B TEKYLWEM roay.
Ecnu ccbinoynbin ctaHaapT 3ameHeH (M3MeHeH), TO NpY NoNb30BaHMM HACTOSILLMM CTaHAApTOM cneayeT pyKOBOACTBO-
BaTbCS 3aMEHAIOWMNM (M3MEHEHHBIM) CTaHAAPTOM. ECnu ccbinoyHbili cTaHaapT oTMeHeH 6e3 3ameHbl, TO NoNoXeHne, B
KOTOPOM JAaHa CCbifika Ha Hero, NPUMEHSAETCH B YaCTW, He 3aTparvBaloLLei 3Ty CCbIIKY.
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3 TepmuHbl M onpeaeneHus

3.1 B HacTosweM cTaHaapTe npuMeHeHbl TepMuHbl no FOCT 30830.

3.2 B HacToAWweM cTaHAapTe NPUHAT TEPMUH «HOPMATUBHBIN AOKYMEHT» — AOKYMEHT, yCcTaHaBm-
BaloLLMIA NpaBuna, obLwme NPUHUUMBLI UK XapakTepUCTUKU, Kacatowwmnecs TpaHcgopMaTopoB, U BKIOYaoLWWIA
B cebsa NoHATUA: CTaHAAPT, TEXHUYECKMe YCIOBUS, TEXHUYeCcKoe 3agaHne, TeXxHu4deckas cneundukaumsa u apy-
rMe 4OKYMEHTbI Ha NocTaBKy NpoayKLuu.

4 Knaccudmkauun

4.1 CunoBble TpaHcgopMaTophl KIaccuguLMpYIOT NO CreayoWmnM NpU3HaKaMm:

- Mo ycnoBusAM paboTbl — Ha TpaHcopMaTopbl, NpeaHasHa4YeHHble AN pa6oThl B HOpMasbHBIX U 0CO-
ObIX YCOBUSX;

- no Buaam — cornacHo FOCT 16110, xapakTepusyioLmm HasHaYeHne N OCHOBHOE KOHCTPYKTUBHOE
ncnonHeHue (ogHodasHble, TpexdasHble, ABYX06MOTOUHbIE, TPEXOGMOTOYHBIE, perynupyemMble nog Harpys-
ko (PIMH), nepekntovaemble 6e3 Bo3byxaeHus (MBB), no Buay oxnaxaeHnant.a.);

- N0 MOLLHOCTH.

MpumeyaHune—Tlo Bnay n3onupyiolien n oxnaxaalowen cpeasl TpaHcopmMaTopsl knaccuuumpylot Ha
macrsiHble (Macno MUHeparnbHOe UMK CUHTETUYECKOE, BKITIOYast XXUAKAN HEFOPIOHNI ANINEKTPUK) N Cyxne, B TOM Yncne
TpaHchopmaTopbl ¢ TBEPAON N30oNALKNEN.

4.2 YcnoBusa pabotbl

4.2.1 HopmanbHble ycnosus pabotbl

HopmanbHble ycrnosurs paboTbl A0MPKHBI COOTBETCTBOBATL CreAyoWmUM TpeboBaHUsaM:

- BblCOTa YCTaHOBKM Hag ypoBHeM Mopst — He 6onee 1000 m; ans TpaHcdhopmaTopoB knacca Hanpske-
Hus 1150 kB — He Bonee 500 m;

- TeMnepaTtypa oKpyaloLlero Bosayxa u oxnaxgaroowen cpefbl — KnuMmaTuieckoe UcnonHeHue Y no
FOCT 156150 u FOCT 15543.1; cpegHecyTo4Has TemnepaTypa Bosgyxa — He Bbile 30 °C; cpegHerogoBast
TemnepaTypa Bo3fyxa — He Bbiwe 20 °C; ana TpaHchopMaTopoB € BOAAHBIM OXNaXaeHUMeM Temnepartypa
oxnaxaaroLlen oAbl y BXoAa B oxnaguTens — He Bolwwe 25 °C;

- OTK/IOHEHMWe NTatoLWero HanpsKeHNsA OT HOMUHANBLHOTO, a Takke hopmMa KPUBOW HANPSPKEHUSA, HECUM-
MeTpus as, OTKMOHEHMe YacTOTbl OT HOMUHANBHOW AOSMKHBLI COOTBETCTBOBaTL TpebosaHmsam FTOCT 13109;

- CTeneHb 3arpsisHeHus okpyxatowlen cpeabl — no FOCT 15150 (Bce TUNbl aTMocdephl);

- BHEWHME MeXaHuveckue BO3AEUCTBUA, B TOM 4uUcne ANSA CEeNCMOOMacHbIX paloHOB — Mo
FOCT 17516.1; ecrniu MakcumanbHas aMnaMTyaa yckopeHusa BO3AeNCTBUSA, NPUNOXKEHHOIo K U3eNuIo B MecTax
ero KpenneHws, He npesbiaeT 2,5 m/c2 (ypoBeHb BUBpaunoHHbIX BosgencTeuinno FOCT 17516.1 — HesHauu-
TeNbHBIA 1), TO K TPaHchopMaTopam He AOMKHBI ObITb NpeAbABNeHbI cneunarnbHble KOHCTPYKTUBHBIE Tpebo-
BaHUS;

- KaTeropum pasmeLLeHnst MacnsiHbIX TpaHCOpMaToOpOB U CYXNX repMeTUIHLIX TpaHcopmaTopoB — OT
100 4, cyxvx HerepMmeTnyHbIX TpaHcdopmaTopos — 3,4 no FOCT 15150.

4.2.2 Ocobble ycnoBus pa6oTbl

Mo TpeboBaHuto 3akasumnka TpaHcopMaTopbl MOTyT GbITb NpeaHasHaveHbl 4nA 0cobbIX yenosuii pabo-
Thl, KOTOPblE HEOBXO0AMMO YYeCTb NP NPOEKTUPOBaHUK TpaHchopmaTopa, HanpuMep BbiCOTa YCTaHOBKM Ha
YypOBHEM MOPS, MpeBbILaoLLas 3HaueHne, ykasaHHoe B 4.2.1; 6onee Bbicokas UM HU3Kaa TemnepaTtypa oKpy-
XatoLen cpedbl, B TOM Yucine ans tpaHcdopmatopos ncnonHeHuin XN n YXIN no FOCT 15150; cooTBeTCTBY!IO-
LLLasA TPOMNYECKOMY KNUMaTy BNaXKHOCTb; CEMCMUYECKan akTUBHOCTb; CUMbHbIE 3arpsAsHEeHNA; HecTaH4apTHLIE
hopMbl HAMPSHKEHWS 1 TOKa Harpyskn U CMeLlaHHasa Harpyska; ocobble YCroBuA TpaHCNOPTUPOBaHUSA, XpaHe-
HMSA 1N YCTAHOBKW (OrpaHnYeHne macchl Unu rabaputHelx pasmepos) u gpyrue cornacHo MOCT 30830 (npuno-
XeHue A).

4.3 Buapl cucTem oxnaxaeHus TpaHchopMaTopoB U X YCNOBHbIE 0603HAaYEHUA A0MKHBI COOTBETCTBO-
BaTb NpuBedeHHbIM B Tabnuue 1.
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Ta6nuuya 1

YcnosHoe 0603HavYeHue Buaa CUCTEMBI
OXIaxgeHus, NpUHAToe B
Bua cuctembl oxnaxaeHus TpaHchopmaTopos
Poccuiickoin 3apyBexHbIX cTpaHax
depepauun (M3K)

Cyxue TpaHchopmaTopbl:
EcTecTBeHHOE BO3AYyLWIHOE NMPW OTKPLITOM UCMOMNMHEHUN C AN
EcTecTBeHHOE BO3AyLWHOE NpY 3alMLLEHHOM UCMONHEHUN C3 ANAN
EcTecTBeHHOE BO3dYyLWHOE NPU répMEeTUYHOM UCTIONHEHNN cr ANAN
BosgywHoe ¢ NpuHyauTEnNbHON LUPKYNALMen Bo3gyxa ca ANAF
MacnsiHble TpaHcthopMaTopbl C MUHEparnbHbIM MacroMm:
EcTecTBeHHas UMPKyNsALMA Bo3dyxa u macna M ONAN
MpvHyauTenbHasi LMPKYNsiuMs BO3gyXa M eCTEeCTBEHHas LMPKYNAumns

macna i ONAF
EcTecTBeHHas uupkynsauus Bo3gyxa v NpuHyauTenbHas UMPKynaums

mMacna ¢ HeHanpaerneHHbIM NOTOKOM mMacna ML OFAN
EcTecTBeHHas uMpKynsuus BO3gyxa v NpuHyauTensHas UMpKynaums

mMacna ¢ HanpaeeHHbIM MOTOKOM Macra HMLU ODAN
MpuvHyauTenbHas UMPKYNsaUMA BO3AyXa U Macrna ¢ HeHanpasrneHHbIM

NOTOKOM Macna au OFAF
MpuvHyauTenbHas UMPKYNAUMA BO3gyXxa M macna ¢ HanpasreHHbIM

NoTOKOM Macna HAL ODAF
MpuHyguTenbHan UUPKYNsSUMs BOAbI M Macna C HeHanpasreHHbIM

NoTOKOM Macna ] OFWF
MpuHyguTenbHaa uUupKYnAUMs BOAbl M Macna € HamnpabieHHbIM

NOTOKOM Macrna HU ODWF
MpumedaHune— O603HAYESHNS CUCTEM OXNaXAEHUSA MACNSIHBIX TPAHCHOPMATOPORB, 3aNUTbIX CUHTETUYECKUM

Macnom, BKMOYaa XWUAKUIA Heroploumin auasnektpuk (Hanpumep, LNAF u LFAF), ykasbiBailoT B HOl Ha paHHble

TpaHcdopmaTopsbl.

4.4 Knacc HanpsbkeHus TpaHcgopMaTopa ycTaHaBNMBALoT Mo Knaccy HanpsbkeHus ero o6motku BH.

4.5 OCHOBHbIMW Napamn 06MOTOK TPEXOBGMOTOUHBLIX TpaHchopMaTopoB cnedyeT NpUHUMaTL 0BMOTKK
BH 1 CH, ecnu B H Ha KoHKkpeTHbIE TpaHchopMaTopbl HE yKazaHo UHoe.

4.6 YcnosHoe 0603HavYeHUe TpaHcopMaTopoB NpUBeAEHO B NpunoxeHun A, ecnu B HA Ha TpaHcdop-
MaTop He yKasaHo UHoe.

5 OcCHOBHble NnapaMeTpbl

5.1 BH[ HakoHKkpeTHbIe TpaHchopMaTophl 4OIMKHbI ObITh yKasaHbl cnelytoLme OCHOBHbIE NapamMeTpbl:

- HOMUHaNbHas MOLHOCTbL TpaHcopmaTopa (ykasbiBatoT Takke MOLLHOCTU OCHOBHBIX 0OMOTOK Tpexob-
MOTOUHBIX TpaHCOPMaTOpPOB, BKIOYast MOLHOCTL 06MoTkM HH TpexobmoTouHbIX aBTOTpaHCHOpMaTopoB);
€Cny NpPeayCcMOTPEHbl pasHble 3Ha4eHUs MOLLIHOCTU, HANpUMeEp, NpK pasHbiX BUAax oxsiaxaeHusl, To 3a HOMU-
HanbHYI0 MOLLHOCTb NMPUHUMAIOT HAaNBorbLLEee U3 HUX;

- HOMUHaIbHbIE HAMPSPKeHUSA OCHOBHLIX 0OMOTOK Ha BCEX OTBETBINEHUSX;

- ycnoBHoe 0603HauYeHne cxembl U rpynnbl CoeUHEHU OBMOTOK;

- BMA nepeksioyeHuns oteetsneHni (PrNH, NMBB), agnanasoH n uicno cTyneHen perynupoBaHns Hanpsi-
XKeHust;

- HanbonbLUMIA AONYCTUMBIN TOK 0bLwe 06MOTKM aBTOTpaHchopMaTopa;

- NOTEPU XONOCTOro XoAa U KOPOTKOro 3aMblkaHUS! Ha OCHOBHOM OTBETBINEHUN;

- HanpsbkeHue KOPOTKOro 3aMmblkaHWUsA, NpUBe A€HHOE K HOMUHAMNbHON MOLLHOCTM (ANs TpaHcgopMaTopoB
PlH ykasbiBaloT HOPMUPOBAHHBIE 3HAYEHWUA HA OCHOBHOM U KpAaAHUX OTBETBIEHUSIX, NSl OCTalbHbIX TPaHC-
¢dhopmMaTopoB — Ha OCHOBHOM OTBETBMAEHUW);

4
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- TOK XOTOCTOr0 X04a Ha OCHOBHOM OTBETBIEHUM;

- yCTaHOBMNEHHas MOLHOCTb ABUraTeser CUCTEMBI OXNaXaAeHNs;

- MonHas mMacca;

- TpaHcnopTHasa Macca (AoMyckaeTcs He ykasblBaTb, €CNK OHa OTNMYaeTCs OT NOMHOW Macchl He Bonee
yem Ha 10 %);

- Macca Macna;

- rabaputHble pa3mepbl.

MpumevaHuns

1 HanpsixeHne KopoTKOro 3amblkaHus Ans nap 06MOTOK TPeXOOMOTOYHBIX TpaHCHOPMaTOPOB NPUBOAAT K Hau-
GonbLuen N3 HOMVHanNbHbBIX MOLLHOCTEN TpeX 06MOTOK, aBTOTPaHCHOPMaTOPOB — K HOMUHANBHOW NPOXOAHON MOLHOCTH
napsl ctopoH BH — CH.

2 Ecnu TpaHcnopTvpoBaHue TpaHcdopmMaTopa NPou3BoAsAT C YaCTUYHBIM UIU NOMHBIM CAIMBOM Macna, TO yKasbl-
BaIOT:

- MOIHYI0 Maccy mMacna;

- maccy macna B 6ake TpaHcdhopmaTopa;

- mMaccy Macna Aansifonveau TEXHONOMMYEeCKMX HYXz (NpombiBka pagmartopoB v np.) — 10 % nonHow maccel macna.

3 Ecnwu 3aka3uuk BblgBUraeT ONoNHUTENbHbIE (CrneymanbHblie) TpeboBaHms No Nneperpyskam n UCXoas U3 HUX n3ro-
TOBMSAOT TpaHcopmaTop, TO B NepeveHb OCHOBHBIX NapaMeTpoB BKIIOYAIOT NapameTpbl, XapakTepusyowme Harpy3ou-
HY0 CNOCOBHOCTB.

5.2 B HJ Ha koHKpeTHble TpaHcgopMaTopbl AoMYcKaeTcs ycTaHaBNMBaTh AONONHUTENbHBLIE NapameT-
pbl KPOMeE yKa3aHHbIX B 5.1.

5.3 MNpeanoyvtutenbHbele HOMUHAaNbHbIE MOLLHOCTUM TpaHCcOpMaToOpOB AOMKHLI COOTBETCTBOBATb
FOCT 9680, HoMuHanbHble HanpsbkeHns — FOCT 721 urOCT 21128.

5.4 HomwuHanbHas yacToTa nuTarowen cetn gomkHa 6bitb 50 My no FOCT 13109.

5.5 PacueTHytlo TeMneparypy, K KOTOpPOW crieqyeT NPUBOAUTL NOTEPU U HANPSHKEHNE KOPOTKOro 3amblka-
HWS1, NPUHUMAIOT PaBHOW:

115 °C — ansa TpaHcdopmaTopos ¢ usonsuuen knaccos HarpesocTonkocTu F, Hno FOCT 8865uC;

80 °C — ans TpaHcchopmaTopos ¢ cuctemoin oxnaxaerus HU, HAL;

75 °C — ans ocTanbHbIX TpaHChOPMaTOPOB.

5.6 MpeaenbHble OTKNOHEHUS U3MEPSIEMbIX NapamMeTpoB TpaHCHOpPMaTopoB OT HOPMUPOBAHHLIX He
OOIMKHBI MPEeBbILIAaTh 3HAaYEeHUN, yKasaHHbIX B Tabnuue 2.

Tabnuua 2

MpenensHoe
HaumeHosaHue napametpa o Mpumevanue
oTKIoHeHue, %
1 KoadpmumeHt TpaHc- +1,0 Ons TpaHcdhopmaTopoB ¢ Ko3thdUUMeHTOM TpaHcdopmauum
dropmauum hasHbIX HaNPSHXKEHUN TPU N MeHee, a TaKkKe Ha HEOCHOBHOM OTBETB-
neHwn
+0,5 [ns Bcex ocTanbHbIX TPAHCHOPMATOPOB HA OCHOBHOM OTBETB-
neHwm
2 HanpsikeHue KopOoTKOro +75 Onsa aeyxoBmoTouHoro TpaHcdopmaropa unu ansi napbl 06mMoTok
3amblkanusi  (U,) OCHOBHOroO TPEXOBMOTOUHOTO TpaHcdopmaTtopa, ykasanHon B HI kak ocHoBHasi
OTBETBINEHUSA napa, npy U, 210 %
+10 [nsa octanbHbIX TpaHcdopmaTopos
3 lMNoTtepu kopoTkoro 3a- 10 Ons Bcex ABYXOOMOTOYHbIX M TPexoOGMOTOYHbLIX TpaHchop-
MbIKAHUSI HAa OCHOBHOM OT- MaTOpPOB U AN OCHOBHOW MNapbl O6MOTOK TPEeXOOGMOTOYHbLIX aBTO-
BETBIEHUN TpaHcopmaTopoB
20 [ns HeoCHOBHbIX Nap O6MOTOK TPexoOGMOTOUHbLIX AaBTOTPaHC-
copmartopos
4 TloTtepu xonocroro xoga 15 [ns Bcex TpaHcdhopmaTopos
5 CymmapHbie notepm 10 [na Bcex TpaHcdopmaTopos
6 Tok xonocroro xoaa 30 [nsa Bcex TpaHcdhopmaTopos
7 MonHas macca 10 Ina TpaHcdhopmaTopoB MOWHOCTLIO He 6onee 1,6 MB-A
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Okonyarnue mabnuupst 2

MpumevaHnn

1 Mpu onpeaeneHuyn cymMmapHbiX NOTEpPb TPeXoOMOTOUHOro aBTOTpaHcdopmaropa NoTepy XONocToro xopa
CYMMMPYIOT C NOTEPSIMU KOPOTKOIO 3aMblKaHUS1 OCHOBHOM Napbl 06MOTOK.

2 OTcyTCTBUE HUXHErO NPeAenbHOIo OTKNOHEHWS A4S TOKa XONOCTOro XoAa U NOTEPb 03HAYAET, YTO €ro 3HaYeHne
HE OrpaHuYeHo.

3 Mo cornacosaHWio Mexay W3roTOBMTENEeM W 3aKa34MKOM MpedernbHOe OTKIOHEHWE HanpsiKeHUs KOPOTKOro
3amMblkaHusi gnsi TpaHccopmaropoB PIH Ha kpalHux OTBETBMEHUsX, @ Takke A/151 HEOCHOBHbIX nap 0BMOTOK Tpex-
06GMOTOUHbIX TPAHCHOPMATOPOB He AOMKHO npeBbiwaTe + 15 %.

4 Mo cornacoBaHuild Mexay W3roTOBMTENEeM W 3aKa34MKOM MNpeaenibHOe OTKNOHeHue KO3MUUMEHTa TpaHc-
chopmauum Ha OCHOBHOM OTBETBNEHWM AN TpaHCcOpMaTopoB MOWHOCTEIO He MeHee 100 MB - A He gomKHO npe-
BbiwaTb + 1,0 %.

5 lMpeaenbHble OTKNOHEHWS ko3thduumeHTa TpaHchopMaLmm, NpuBedeHHble B NyHkTe 1 Tabnuubl 2, pacnpocT-
PaHsATCA Ha TpaHcopMaTopbl MOLWHOCTBIO 4o 1000 MB - A BKNIOUMTENBHO.

6 lMpeaenbHbie OTKNOHEHWS!, NPUBEAEHHbIE B NyHKTe 2 Tabnuubl 2, He pacnpoCcTPaHSITCA Ha HanNpsiXKeHne KopoT-
KOro 3aMblKaHWUs Mexady 4acTsiMu paciienneHHon obmoTkm HH.

7 lMpeaenbHoe OTKNOHEHUE Ha NOTepU KOPOTKOro 3aMblkaHus Ansi TpPaHCOpMaTOpPOB MOLLHOCTEIO MeHee 1 MB - A
aonyctumo npuHumate 15 %, 4To AoNXHO BbITb oroeopeHo B Hl Ha AaHHbIe TpaHcdopmaTopsl.

8 lMpeaenbHoe OTKNOHEHWE + 7,5 % Ha HanpsKeHne KOPOTKOro 3amblkaHusl BBOAMTCS Ha TpaHCcopMaTopsl, pas-
paboTaHHble nocne BBeAeHWs B AeliCTBME HACTOsILLEero cTaHjapra.

5.7 CxeMbl U Tpynnbl coegnHeHns 0GMOTOK TpaHCchopMaTopOoB A0KHbBI COOTBETCTBOBAThL NPUBEAEHHbIM
B MpUoxeHun b.

MpwuMedyaHun e— Cxembl 1 Ipynnbl coeanHeHnst obMOTOK ogHodasHbIX TpaHchopmaTopos Anst paboTbl B Tpex-
thasHom rpynne ykaasiatoT B H1 Ha 311 TpaHcdopmaropsl.

5.8 B TpaHccopMaTopax ¢ paclienneHHon Ha gse Yactu obmoTkon HH HoMUHanNbHas MOLHOCTb Kak-
OOV U3 ee YacTel ormkHa ObiTb, kak NpaBuno, pasHa 50 % HoOMUHaNbHOM MOLLUHOCTU TpaHchopMaTopa.

6 TexHu4yeckune TpeboBaHMA

6.1 TpeboBaHUA No HarpeBy

6.1.1 MpeBbIWeHUsI TeMnepaTypbl OTAENbHBIX 3/IEMEHTOB MacnsiHOro TpaHcdopmaTopa Hag Temnepa-
TypoW oxnaxgatowen cpeabl (Bo3ayxa Unun Bodbl) NPy UCMLITAHUAX Ha HarpeB Ha OCHOBHOM OTBETBMEHUU
AOMKHbI 6bITb He Boree 3HaueHWA, ykazaHHbIX B Tabnuue 3.

Ans TpexobMOTOYHbIX PEXMMOB TPEXOOMOTOUYHBIX MaCIAHBIX TPaHCOPMaTopPOB pacHeTHbIE NpeBhbiLle-
HWUA TeMNepaTypbl 0TAENbHbIX 3N1IEMEeHTOB He AOIPKHbI MPEBLILLATL 3HaYeHWUI, ykasaHHbIX B Tabnuue 3. B aTom
cnyYae npeBsblLLeHWe TemrnepaTypbl BEpXHUX CIIOEB Macna TpexobMoTovHoro TpaHcopmaTopa AOMKHO BbiTh
paccynTaHo Ansi codeTaHUsA Harpy3ok ¢ HAMBOMbLUMMU CYMMapHBIMU NOTEPAMU, a NPeBLILLEeHUs TeMNepaTyphbl
0BMOTOK, NOBEPXHOCTN MarHUTHON CUCTEMbI U SNIEMEHTOB MeTaNMOKOHCTPYKLUIA — AN codeTaHUsA Harpysok,
ABMSAOLLNXCA Hanboree XXeCTKUMN ANs paccMaTpUMBaEMOro afieMeHTa TpaHcdgopmartopa.

Ta6nwuua 3

SnemeHT TpaHcdopmaTopa MpeBbiweHue Temnepatypel, °C

O6MOTKM (CpeaHue MpeBblleHUs TEMNEPaTypbl, KNacCc HarpeBOCTOMKOCTM M30-

nsumm A);
- NPV €CTEeCTBEHHOW UMW MPUHYAUTENBHOW LMPKYNAUMM C HeHanpaBneHHbIM NoTo-

KOM macna 4Yepes o6MoTKy 65
- NPV NPVHYAMTENbHON LUMPKYNALMKM C HanpaBfeHHbIM MOTOKOM macna vepes o6-

MOTKY 70
Macno B BEpXHUX CMOSIX (MCMOSNTHEHWE TEPMETUYHOE UMK C paclUMpUTEnem) 60
[MoBEPXHOCTU MarHUTHOW CUCTEMbI U 3M1EMEHTOB METarNoOKOHCTPYKUWMA 75

6.1.2 B oTAenbHbIX TOUKAX MarHUTHOM CUCTEMbI 1 SNIEMEHTOB MeTanNIoKOHCTPYKLUMIA JonycKaeTcs npe-
BbiLLeHWe TemnepaTypbl MOBEPXHOCTU, He corpukacatolleicsa ¢ TBepaon U3onaUMen, Had TemnepaTypon
oxnaxgatoLler cpeabl 4o 85 °C.

6
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6.1.3 [nsa macnsHbix TpaHcgopmaTopoB Npyu 60NTOBOM coeANHEHMN KOHTaKTOB CbeMHbLIX BBOAOB MNpe-
BbILLEHWE TeMNepaTypbl KOHTAKTOB HaJ TEMMNepaTypoi OKpyXatoLel cpeabl 40KHO 6bITb He Bonee:

85 °C — Ans KOHTaKTOB B Macne;

65 °C — Ons KOHTaKTOB B BO34YXe.

6.1.4 lpeBblWeHWs TeMnepaTypbl OTAENbHBIX 3NIEMEHTOB CyXOro TpaHcdopMaTopa Hag TeMnepaTypoi
oxnaxpgatoLLen cpebl NPY UCMbITAHUSIX HA HAarpeB Ha OCHOBHOM OTBETBIIEHUN He AOMKHbI NPeBbiWaTh 3Have-
HWUN, yKasaHHbIX B Tabnuue 4.

Ta6bnuuya 4

Knacc HarpeBocTonKoOCTH n o0
AnemeHT TpaHcgopmartopa no FOCT 8865 peBbILLEeHne TemnepaTyphl,
OB6MOTKM (CpeaHWe MpeBbILLEeHNs Tem- A 60
neparypbl) E 75
B 80
F 100
H 125
[TOBEPXHOCTU MarHUTHOW CUCTEMbI U — He Gonee 3Havenus, AonycTMMOro Ans co-
3NEMEHTOB METaNNOKOHCTPYKLUNIA npuKacanwWwmxca N3oNAUMOHHBLIX MaTepnanos

MpumedyaHune—[donyckaeTcs NpUMeHeHVe OTAErNbHbIX U3OMSILUMOHHBLIX Aetanen Gonee HM3KOro knacca
HarpeBOCTOMKOCTH, YEM KIacc Harpe BOCTOMKOCTU OOMOTOK B LIENTOM, €CNN UCTIBITAHUSIMY 4OKa3aHO, HTO TeMnepaTypa Hav-
fGonee HarpeTblX TOYEK M3OMSLUMOHHBIX AeTarnen NOoHUXEeHHbIX KNacCoB HarpeBOCTOMKOCTU HE NPEBbLIWAET 3HAYEHUN,
AonycTUMbIX ans aTux knaccoe no FOCT 8865.

6.1.5 TNpuM ycTaHOBMBLUNXCA TOKaX KOPOTKOrO 3aMblKaHWsi, COOTBETCTBYOLMX 6.4.1, cpeaHAa Temnepa-
Typa 06MOTOK, onpeaensemas no [1], He AO/MKHa NpeBbIWAaTh 3HAYEHUI, yKasaHHbIX B Tabnuue 5.

Tabnuua 5

B 5 Knacc HarpeBocTomnkocTu usonsiumm | MakcumanbHas temnepartypa o6mMoTku
“A Tparcopmaropa Marepuan obmoTku obmoTku no MOCT 8865 npu KOPOTKOM 3amblkaHum, °C
Meapb A 250
MacnsHbin

AnoMuHNIA A 200
A 180
Meapb E 250
CyxoW B,F,H 350
A 180

AnioMUHuK
E,BF,H 200

6.2 Harpys3ouyHasi cnoco6HoCTb

6.2.1 HarpysouHas cnocobHoCTb, kak CnocoBHOCTb TpaHcdhopMaTopa HeCTU HarpysKy ¢ y4eToM ycno-
BUI aKcrnyaTauuy (MpeawecTBYIOLWEN Harpy3ku TpaHcopmaTtopa u TemnepaTtypbl oxriaxaarwen cpeabl),
AomnxHa 6bITb onpegeneHa No OTHOLWEHUIO K HOMUHANbLHOMY TOKY, MpudeM Anst 06MOTKU ¢ OTBETBMIEHUS-
MU — K HOMUHANbHOMY TOKY OTBETBIEHUSI.

6.2.2 HomuHanbHble TOKM OTBETBIIEHNA, HOMUHAITLHOE HaMNpPsbKeHUe KOTOPLIX HUXKE MUHYC 5 %, AOMKHbI
6bITb OrpaHUYEeHbl 3Ha4YEHUEM, PaBHLIM HOMUHAIBHOMY TOKY OTBETBNEHUSA MUHYC 5 %, a NPU OTCYTCTBUM Takoro
OTBETBJIEHUS1 — TOKY OTBETBMEHUS ¢ 6GnbMM BrvkadluMm 3HaueHneM Toka (Hanpumep, nNpu avanasoHe
* 8 x 1,5 % — HOMUHaANbLHOMY TOKY OTBETBIEHUA MUHYC 4 x 1,5 %).

HoMuHanbHast MOLHOCTL OTpULLATENbHBLIX OTBETBIIEHUA A0IDKHA ObiTb OrpaHuveHa Ao 3HauYeHuit, onpe-
AensieMbIX Mo TOKY B COOTBETCTBUM C Tpe6OBaHUSIMU HACTOSILLIEro NyHKTa.
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6.2.3 B TpexoOGMOTOUHBIX aBTOTpaHcthopMaTopax Harpy3odHas cnocobHOCTb AomkHa BbITh onpeaene-
Ha c yyeToM 6.2.1 No OTHOLLEHUIO:

- K HOMWHanbHoMY Toky BH — ans nocnegosatensHon 06MOTKM;

- K HOMWUHaNbLHOMY Toky 06MoTkM HH — ans obmoTkun HH;

- K HanBonbLUeMy AONYCTUMOMY TOKY obLlet 06MOoTkM — Ans obLet obmMoTKU.

MpwnmedaHune— Hawbonblumii onycTUMBINA TOK 06Len 0BMoTKK, kak npaswno, npuHuMaioT Ha 10 % — 30 %
BonbLue pasHOCTU HOMMHANbHbLIX TOKkOB cTopoH CH 1 BH, ocobeHHo B aBToTpaHcopmaropax, k cropoHe HH koTopbix noa-
KrntovYeHa eMKOCTHasi Harpy3ka (koHgeHcaTopHasi 6atapesi, CMHXPOHHbIN KOMNEHcaTop U Np.), ecnv B HJJ Ha KOHKPeTHbIE aB-
TOTpaHchopMaTopbl He YKa3aHo UHoe.

6.2.4 TpaHccopmaTopbl ¢ cCUCTEMON oxnaxaeHna Buaa [ npu oTKNIOYEHUU BCeX anekTpoaBuratenei
BEHTUNATOPOB AOMKHBI 4ONYycKaTb HAarpysky He MeHee 50 % HOMUHarbHOW MOLHOCTU TpaHcdopmaTopa.

6.2.5 Beoabl 1 oTBOALI HEWTPanu 06MoTkn HH gomkHbl 6bITb BbIGpaHbl Ha MPOAOCIDKUTENBHYIO HArpy 3Ky
TOKOM, PaBHbIM MO OTHOLLEHNIO K HOMUHanbHOMY Toky obmoTkn HH 25 % anst tpaHcopMaTopoB co cxemoi
coeanHeHns 06moTok Y/Y 1 75 % ans TpaHcdopmaTopos co cxemamu coefinHeHust obmoTok Y/Z, nD/Y .

6.2.6 Beoabl noTBOAbI HENTpanu o6MoTkM BH TpaHcdopmaTopoB knaccos HanpsbkeHust oT 6 4o 35 kB co
cxeMol coeuHeHns o6MoToK Y /D v Bcex TpaHchopmaTopoB Krnaccos HanpsbkeHus 110 kB 1 ceblile AOmKHBI
6bITb BbIGpaHbl HA NPOACIKUTESLHYIO HAarpy3Ky TOKOM, paBHBIM HOMUHAMbLHOMY TOKY 06MOoTku BH.

Beoabl 1 0TBOAbI HelTpanu obmoTkn CH TpexobMOoTOUHBLIX TpaHCOPMaTOPOB KITAaCcCOB HanpsbKeHUst
110 KB 1 cBbILE A0MKHbI BbITb BbIGpPaHb! Ha NPOAOIMKUTENBHYIO HAarpy3Ky TOKOM, paBHbIM HOMUHANBLHOMY TOKY
o6moTkn CH.

6.2.7 JdonycTuMble cructemaTuyeckue Harpysku u neperpysku, B TOM YUcrie € NMoBbilEHHBIM U3HOCOM
N30N5AUMK, C Y4eTOM NpeaLllecTByoLL el Harpy3ku TpaHcdopMaTopa 1 TeMnepaTtypbl oxnaxgatolen cpeabl 1
KpaTKOBPEMeHHble aBapuiiHble (Ype3BblYaiiHbIe) Neperpyskn Bcex 3reMeHToB TpaHcdopMaTopa, BKIovast
KOMMNeKTyoLWne n3genus, 4omkHbl 6blTb yCTaHOBMEHSI:

-noFOCT 14209, ecnu nHoe He ykazaHo B HL Ha KoOHKpeTHbIe TpaHcopMaTopbl, ANst MachnsiHbIX TpaHC-
chopmaTopoB MoLHocTLIo A0 100 MB - A BKNIOYNTENBHO;

- B HO KoHKpeTHbIX TpaHcopmaTopoB AN TpaHchopmMaTopoB MOLWHOCTLIO cBbilwe 100 MB - A, ans
CyXux TpaHcopMaTopoB 1 TpaHCOPMaTOPOB € XUAKUM HErOPHOYUM AUSMEKT PUKOM.

6.3 TpeboBaHUA K 3NEKTPUYECKON NPOYHOCTU U3OAALUN

6.3.1 TpeboBaHUA K 3MEKTPUYECKO NPOYHOCTU U3OMSLMM TpaHCHOPMaTOPOB KNAaccoB HanpshkeHUs
1-750kB — noFOCT 1516.3. TpeboBaHMs K 3NeKTpUYECKON MPOYHOCTM U30MALMMK TPaHCHOpPMaTOPOB KNaccoB
HanpsikeHus Hke 1 KB u knacca 1150 kB gomkHbl Ob1Th YKazaHbl B H Ha gaHHble TpaHchopMaTophl.

6.3.2 [ns macnsHbelx TpaHcdopMaTopoB, NpeaHasHaveHHbIX 4ns paboTbl Ha BbICOTE, NPEeBbILIAOLWEN
1000 M (Ho He Gonee 3500 M) Hag ypOBHEM MOpPS, BHELIHAS M30NAUMA AoSkHA GbiTb paccuuTaHa no
FOCT 1516.3, Ansi cyxux TpaHcgopmaTopos — no HA Ha aaHHbIe TpaHcdopMaTophl.

6.3.3 JonycTuMble NpoAONKUTENbHbIE NPEBLILWEHUA HaNPsHKeHUsA

6.3.3.1 TpaHccopmaTopbl KnaccoB HanpsixkeHns Ao 35 kB BkIUNTENbHO MOLLHOCTBIO CBbIwe 630 kB - A
1 BCe TpaHcdopmaTophl KnaccoB HanpskeHUs ot 110 go 1150 kB BkAOYMTENLHO AOMYCKAOT NPOAOMKUTENb-
Hyto paboTy (Mpy MOLHOCTM He Bonlee HOMUHAMNLHO) NPY NPEBbLILIEHUN HAMNPSKeHUs Ha NtoGOM OTBETBIEHUU
no6oin 0bmoTkK Ha 10 % Gonee HOMUHANBHOMO HaNPSKEHUS AaHHOMO OTBETBINEHMUS.

6.3.3.2 JonycTumble NpogormknTerbHble NpeBbILeHNs HanpshkeHus Ans TpaHcopMaTopoB Knaccos
HanpskeHns Ao 35 KB BKNHOUYUTENbHO MOLLHOCTLI0 A0 630 KB - A BKtoUMTENbLHO yeTaHasnmearoT B HA.

6.3.3.3 [ns asToTpaHcthopmaTtopos PMNH B HeliTpanu gonyckaeTcst MpogomKUTENbHOE NpeBbilleHue
HanpsbkeHWUst (NpU MoLLHOCTU He 6onee HOMWHaMNbLHO), NOABCAUMOTO K FBOMY OTBETBNEHUIO Nto6oi 0BMOoT-
ku, 6onee 10 % HOMUHANBLHOrO HaMPSKEHWUA 4aHHOTO OTBETBMEHUS NMPKU YCNoBUM oBecneveHmnst KOHTPONS 3a
B030yXaeHnem aBToTpaHchopmaTopa B npouecce ero paboTkl, KOTOpoe He AomkHO npesbiwaTs 110 % Hop-
MarbHoro paboudero Bo36yxaeHus.

MpumedvaHuns

1 3aHopmanbHoe paboyee Bo3byAeHWE NPUHMMAIOT HauborbLIee N3 3Ha4eHN BO3ByaeHusi aBToTpaHcopma-
TOpa, UM LLMX MECTO NPY NOABEAEHUN HA XOTNOCTOM XOAY K K&XA0MY U3 OTBETBMEHUN HOMVMHATNBHOTO HAMNPSKEHUSI 3TOr0
OTBETBINEHUS.

2 B cny4vae BoiHeceHHoro ycTporictea PMNH (Hanpumep, nocrnegoBaTenbHOIro perynnpoBoYHOro TpaHcdopmartopa)
aBToTpaHchOpMaTop BMeCTe C 3TUM yCTPOMCTBOM paccMaTpuBatoT Kak eanHOe Lienoe.

6.3.3.4 Tpu npeBblLeHNM HAaNPsSXKeHNA B cooTBETCTBUM € 6.3.3.1 — 6.3.3.3 HanpsxkeHne Ha nobon cTo-
poHe (06MOTKe) He A0MKHO NpeBbilwaTh HaunbonbLuee paboyee HanpshkeHne, yctaHosneHHoe MTOCT 721.
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6.4 Tpe6oBaHUA K CTOMKOCTU NPU KOPOTKUX 3aMbIKaHUAX U YAAPHbIX TONMYKaX TOKOM

6.4.1 TpeGoBaHUsA K CTOMKOCTU NPU KOPOTKUX 3aMbIKaHUAX

6.4.1.1 TpaHcdopmaTop AOIKEH BblAEPXNBATL BHELLHWE KOPOTKWE 3aMblkaHWsl B dKChsyaTauum Ha
nto6oM oTBETBMNEHNM OBMOTKM NP N0BbIX COUETaHUSIX CTOPOH NUTaHWSA, COOTBETCTBYHOLLMX peXxunMam paboThbl
TpaHcdopmaTopa, ykasaHHbIM B HI, 1 Npu yKazaHHbIX HUXKe 3HaYEeHUAX TOKa KOPOTKOTO 3aMblkaHWUs 1 ero 4nu-
TerNbHOCTN.

6.4.1.2 Hanbonbluni1 yCTaHOBMBLUMINCS TOK KOPOTKOTO 3aMbIKaHWA |, . g, KA, B ABYXOBMOTOUHbIX TPaHC-
cdbopmaTopax 1 AByX0BMOTOYHBIX peXnMMax TPEXOOMOTOUHLIX TpaHChOpMaTOpOoB criedyeT paccHnThiBaTh che-
Aylowmnm obpasom:

- Ans ogHodasHbIX TpaHcgopMaTopoB 1 aBTOTPaHC(OPMaTopPOB, BKMIOYEHHBLIX Mexay da3on U Hel-
Tpanblo, a Takke ANns TpexdasHblX TpaHchopMaTopoB U aBToTpaHCcOpMaTopoB no dopmyne

= UHOM.OTB (1)
K.OTB ]
’\/§(ZT.OTB + zC )
rae |, o, — HanbonbLNiA YCTaHOBMBLUMNCA NHENHBIA TOK KOPOTKOTO 3aMbIKaHNA OTBETBEHUA, KA;
om.ors — HOMUHAMbHOE NMUHENHOE HanpshkeHue oTBeTBNeHNs, KB;
Z, .rs — (pasHoe conpoTUBIEHWE KOPOTKOro 3aMblkaHUs, OTHECEHHOE K paccMaTpuBaemoil o6MoTke (CTo-

poHe) U OTBETBMeHUto, onpeaensemoe no copmyne (2), Om;

Z,— hasHoe conpoTHBEHNE KOPOTKOTO 3aMblKaHns ceTu, onpeaensaemoe no dopmyne (3), OM.

6.4.1.3 HanbonbLumi ycTaHOBUBLUMIACA TOK KOPOTKOrO 3aMblKaHUA B TPEXOBOMOTOUHBIX PEXUMAX A0MKEH
GbITb ONpeaeneH no Tpexny4eBoi cXeMe 3amMmeLLeHUs], KAl Ny4 KOTOPOW COCTOUT U3 CONPOTUBNEHUSA KOPOT-
KOro 3amblKaHWsi, BHOCUMOro TpaHCcdopMaTopoM, U BKIIOYEHHOMO NocneaoBaTeNbHO C HAM CONPOTUBNEHNUA
KOPOTKOro 3aMblKaHNsi COOTBETCTBYIOLLEN CeTU Z,..

6.4.1.4 ConpoTuBREHNE KOPOTKOTo 3aMbiKaHWA TpaHcgopmaTopa z; 4., OM, criefyeTt paccunTbiBaTh NO
dopmyne

U2

— UK.O‘I’B HOM.OTB 2)

T.0TB — 1OOSH0M

— pacyeTHoe 3Ha4YeHe HanpaxeHUa KOPOTKOro 3aMblkaHUsA OTBETBMEHUs, NpusedeHHoe K HOMU-
HarnbHOW MOLLIHOCTU TpaHcgopMaTopa Ha OCHOBHOM OTBETBNEHUN, %;
S, .on — HOMUHAMbHaA MOLWHOCTL TpaHcgopMaTopa Ha OCHOBHOM OTBeTBIeHUn, MB - A.
6.4.1.5 ConpoTuneneHne KOPOTKOro 3aMblkaHus cetn Z,, OM, paccunTbiBaloT o opmyne

2
7= Yorou 3)
Se

1o — HOMUHAIbHOE NMHeHoe HanpshkeHue ceTun, KB;
S. — MOLLHOCTb TpexdgasHoro KOpoTKOro aaMmblkaHus cet, MB - A.

rae U

K.OTB

roe U

MpumevaHuns

1 Ons TpaHcdopMaTopoB MOWHOCTLIO MeHee 3,15 MB - A conpoTUBNeHne KOPOTKOro 3aMbIKaHWUA CETW, KaK NpaBu-
110, He YYUTBLIBAIOT, ECINY OHO COCTaBMnAET He Bonee 5 % conpoTUBNEeHUsi KOPOTKOTO 3aMblkaHUs TpaHcopmaTopa, T.e. B
topmyrne (1) z, = 0.

2 nsa tpaHchopmMaTopoB COBCTBEHHBIX HY)XA 3MEeKTPOCTaHLMIA KNaccoB HanpsikeHus ao 35 kB BkNounmTenbHO
CONPOTUBIIEHVE KOPOTKOTO 3aMbIKaHWS CETU HE YyHUTLIBAIOT.

6.4.1.6 MolHOCTL TpexdasHOoro KOPOTKOro 3aMblKaHUsi CETU — B COOTBETCTBUM ¢ Tabnuuen 6.

Onsa TpexoBMOToUYHbIX aBTOTpaHCcHOPMaTOPOB MOLLHOCTb KOPOTKOro 3aMblkaHus ceTh Ha ctopoHe HH,
ecnu B Hf He yka3aHo UHoe, criegyeT NpuHUMaTh:

600 MB - A — npn HoMUHanbHoM HanpskeHu HH o 20 kB 1 mMowHocTn aBToTpaHcopMaTopoB A0
63 MB - A BKNIOUNTENBbHO HE3aBNUCMMO OT UX Kacca HanpshKeHust;

1000 MB - A — npu HoMmuHansHOM HanpsbkeHun HH 20 kB u cBbilwe aBToTpaHchopMaTopoB Knacca
HanpsikeHnsa 220 KB He3aBMCUMO OT UX MOLLHOCTU;

2000 MB - A — ans obmoTtok HH TpexobmoTouHbIX aBToTpaHchopMaTopoB KnaccoB HanpsxeHua 330,
5001 750 kB.

Ana TpexobMoTouHbIX aBTOTpaHcopMaTopoB knacca HanpskeHust 1150 kKB MOLWHOCTb KOPOTKOro
3aMblkaHusi ceTel ycTaHasnmearoT B HI Ha 3TU TpaHchopmaTophl.
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Ta6bnuua 6
MolwHocTk TpexcasHoro KOpoTKOro 3amblkaHus ceTu (kpome cetm HH asToTpaHcdopmartopos) S,
MB-A
HomuHanbHoe HanpsbkeHue
ans TpaHcgopmatopos knaccos Hanpsbkenusi 110 kB v Bbiwe,
cem, B ans TpaHcgopMaTopoB KIaccos aBToTpaHcgopMaTopoB Knaccos HanpspkeHus Ao 750 kB
HanpsbkeHust Huwke 110 kB BKNIOUYUTENBHO U TpaHCchOpMaTopoB COBCTBEHHBLIX HYXA
ANEeKTPOCTaHLUMN
Ho 10 500 —
Ce. 10 » 35 Bkniou. 2500 —
110 — 15000
150 — 20000
220 — 25000
330 — 35000
500 — 50000
750 — 75000
1150 — 80000

n punmevyaHune— Mo cornacoBaHuio MeXxay U3rotoButersniemM 1 3akasvymkom gonyckaetTcAa npuHnMaTeb MOWHOCTHN
KOPOTKOIro 3amblKaHuA ceTu, oTnu4alowmnec oT yka3daHHbIX B Tabnuue 6.

6.4.1.7 Ona TpexoBMOTOYHLIX TpaHcopMaTopoB, UCKoYan aBToTpaHcdopmaTopskl, B N6oM AByx-
Unn Tpexo6MOTOUYHOM peXXUMeE KPaTHOCTb HaubornbLIEro yCTaHOBMBLLErOCS TOKa KOPOTKOro 3aMblKaHWA, onpe-
AernsieMoro B COOTBEeTCTBMM € 6.4.1.2, N0 OTHOLIEHUIO K HOMUHAINBHOMY TOKY 06MOTKM A0MKHa BbITh orpaHuye-
Ha B COOTBETCTBUM C Tabnuuel 7 Npyu ycrnosumn paBeHCTBa MOLUHOCTEN Bcex 0BMoToK. B cnydvae pasnuyHbix
MOLLHOCTeln 06MOTOK NpeAenbHble KpaTHOCTU Haubonbluero ycTaHOBUBLLErOCH TOKa KOPOTKOrO 3aMblkaHWs
AOMXHbl 6bITh ycTaHoBMeHbl B HA Ha aaHHbIe TpaHcdopMaTophl.

Tabnwuuya 7

MpenenbHas KPaTHOCTL HAMBOTBLLIErO YCTAHOBUBLLIETOCA TOKA KOPOTKOTO 3aMblKaHUA
Knacc HanpseHus o6MOTKM . .
BH Tparcdopmaropa, kB B BrUKaiiLLSH K CTEpXHIO B CpefiHel Mo pacnonoxeHuio B HapyxHon o6moTke no
, Ha CTEPXXHEe MarHUTHOM PacnonoXeH!Io Ha CTepXHe
MarHWTHOW cUCTEMbI 0BMOTKe N
cucTemsl o6MoTke MarHuUTHON CUCTEMbI
35 — 12,0 —
110 10,0 14,0 9,5
150 10,0 14,0 9,5
220 10,0 15,0 8,0

6.4.1.8 HanbonbLlunid yaapHbIA TOK KOPOTKOTO 3aMblKaHWs! Iyﬂ, KA, cneslyeT paccyuTbiBaTh No popmyne

Iy,u, = IK.OTB Ky,u, \/5, (4)

rae I .., — HanboNbLWWIA YCTAHOBUBLLMIACA TOK KOPOTKOTO 3aMbIKaHUSA, KA;

K.0TB

Kyﬂ J2 — koahpuULneHT, onpeaensemslii no Tabnuue 8.

Ta6nuua 8

14 n

U U
w!Ua 1 1,5 2 3 4 5 6 8 10 Gonee
Kygv2 1,51 1,64 1,76 1,95 2,09 2,19 2,28 2,38 2,46 2,55

MpumevaHns

1 Onsa npomexyTouHbIX 3HaveHui (U, /U,) oT 1 A0 14, He ykasaHHbIX B Tabnvue, AonyckaeTcs onpeaensiTe koaddu-
umeHT Ky; v2 nuHerinon nutepnonsuven. U,/U, — peakTvBHas U akTUBHas COCTaBMSIOWME HaMNpsiKeHUsi KopOTKOro
3aMbIKaHUA TpaHchopmaTopa, COOTBETCTBEHHO.

2 To cornacoBaHnio Mexay N3roToBUTENeM 1 3aKka3umkoM npw oTHoweHun U, /U, Gonee 14 gonyckaeTcs NpuHU-
MaTb yAapHbIi koadduumeHT 1,9 n Ky v2, pashblii 2,69.
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6.4.1.9 HaunbGonbLuyto NPOAOIKNTENbHOCTL KOPOTKOTO 3aMbIKaHUA (f, 4, ) HA 32XKMMaX TpaHcopmaTo-
POB criedyeT NpUHUMaTL NPU KOPOTKOM 3aMblKaHWU Ha CTOPOHAX C HOMUHAMbHLIM HanpsxeHrem 35 kB 1

HWxe — 4 ¢, NP1 KOPOTKOM 3aMbIKaHIK Ha CTOPOHaX ¢ HOMUHaMNbHbLIM HanpsbkeHnem 110 kB 1 cBbiwe — 3 ¢.
6.4.1.10 donycTumyto NpOAOIKUTENBHOCTL BHELUHEro KOPOTKOro 3amblkaHus f, ¢, Npu npoTekaHum
YCTaHOBMBLUEroCA TOKa KOPOTKOrO 3aMblkaHs MeHee HaubonbLIero ycTaHoBMBLIErocs cneayeT paccyuThl-

BaTb Mo chopmyrne
2
b= tamax kom , ®)
K

raet

K.max

— JonycTUMasi NPOAOIKUTENbHOCTb KOPOTKOTO 3aMblKaHWs NP NPoTekaHU HanbornbLuero yctaHo-
BUBLLIErOCH TOKA KOPOTKOro 3aMblkaHus o 6.4.1.9, c;
1, o — HANBOMbBILNIA YCTAHOBUBLLMACA TOK KOPOTKOTO 3aMblKaHNA, A;
1, — ycTaHOBMBLUMINCA TOK KOPOTKOrO 3aMblkaHia MeHee HauborbLIero yctaHosusLuerocs, A.

HaunGonbLuee gonyctmoe 3HaueHWe NpoaokUTeNbHOCTU £, He criegyeT npuHumaTh Gonee 15 c Hesasu-
CUMO OT 3HaveHus I,.

6.4.2 TpebGoBaHUs K CTOMKOCTU TpaHchopMaTopOB NPU YAapHbIX TONTYKaX TOKOM

6.4.2.1 Cunosble TpaHchopMaTopbl AOMMKHbI BbIAEPKUBATL B 3KCMNyaTaunmn yaapHbie TONYKN TOKOM.

Ons MacnsHeix TpaHcgopMaTopoB, kKpoMe TpaHcopMaTopoB COOCTBEHHbIX HYXA SNEeKTPOCTaHUWNA,
OTHOLUEHMEe AeNCTBYOLLEro 3Ha4eHuUs! yAapHOro ToMn4ka TOKOM K HOMUHaNbHOMY 3HaYeHUIo Toka (KpaTHOCTb)
He JOIMKHO NpeBbILWaTh 3HaYeHU, ykazaHHbIX B Tabnuue 9, a ansa tpaHcopmMaTopoB COBCTBEHHbIX HYXXA 3/1eK-
TpocTaHuuin — B Tabnuue 10.

Onsa cyxux TpaHccpopmMaTopoB AOMYCTUMbIE YAapHbIE TOJTYKA TOKOM AOMKHbI ObITh ycTaHoBNeHbl B HA Ha
KOHKpEeTHbIe TpaHcopmaTophl.

Tabnuya 9

KpatHocTb, He 6onee, B 3aBUCUMOCTM OT MOLLIHOCTM TpaHcdopmartopa

Yueno yaapHbIX TONMYKOB TOKOM B CYTKU
Do 25MB-A Cs. 25 no 100 MB - A Bknitou.
0o 3 Bkntou. 4,0 2,0
Ce.3» 10 » 2,0 1,3
» 10 » 1000 » 1,3 1,1

MpumeyaHwue—[Ona TpaHcchopmaropos mowHocTbio 6onee 100 MB - A uncno yaapHbIX TOMYKOB B CYTKMU
TOKOM CBbllLe HOMUWHaNbHOro 3Ha4YeHUsA ToKa AONXHO 6bITb cornacoBaHo MeXay 3aKa34nkoM U U3rotoButTernem.

Tabnwuua 10

KpatHocTb TOKa, He Gonee

MpuunHa Tonykos

MoBTOpsieMOCTb, He

npu pacienneHHon obmoTke HH

npu HepacwenneHHon obmotke HH

Harpysku Bonee
ONA KaXOon 4actu 5 o 5 Y 6 BH
o6moTkn HH Ans OOMOTKU Ansi OOMOTKU Anst OOMOTKU
Myck oTAenbHbIX [Bea pa3a B cyTku
JBurateneit 5 3 4 4
Camo3sanyck Bcex [pea pasa B rog
asurarenemn 5 5 5 5

6.4.2.2 Mpuuuncne Tonykos Toka 6onee 100 B CyTKN UK NPU NX NPOACITXKUTENBbHOCTM Gonee 15 cHe3aBwW-
CMMO OT UX YMCHa criedyeT NPoBOANTb pacyeTHYHo NMPOBEPKY Harpy3o4HOR cnocoBHOCTH NO MeToANKE N3roTo-

BUTENA.
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6.5 Tpe6oBaHMs K COCTaBHLIM YacTAM

6.5.1 YcTponcTBa 3aluTbl Macna

6.5.1.1 MacnsiHble TpaHctopmaTopbl (3anonHEHHbIe MUHEpanbHBIM MacnoM) MOLLHOCTLIO 25 KB - A n
60onee OomKHbI ObITb CHABXXeHbI pacluMpuTenemM Unu Apyrom 3awnuTon, NpeaoxpaHaAKLWen Macno oT Henocpea-
CTBEHHOTO KOHTaKTa C OKPYXXaloLLMM BO34YXOM.

6.5.1.2 B 3anonHeHHbIX MUHepanbHbBIM Macriom TpaHcdopmMaTopax knaccos HanpsxkeHus 110 u 150 kB
MoLLHocTbio 25 MB - A n 6onee un Bcex TpaHcdopmaTopax kraccos HanpsxkeHusa 220 kB v cebiwe Macno gon-
XHO BbITb NOMHOCTLIO 3ALLUMLLEHO OT KOHTaKTa C OKPY>XXatoLLMM BO3AYXOM NOCPeACTBOM NSIEHOYHOW 3aLLUUThI.

6.5.2 TpeboBaHUs K 3aUTHBLIM NMOKPLITUSAM NPUBEAEHbI B NPUMoxeHu1 B.

6.5.3 MarHuTHas cuctema TpaHccopMaTopan MacCUBHbIE METaNNNYeCcKne KOHCTPYKTUBHBIE 3rIeMEHThI
OOIMKHbI UMETb HaieXXHOe MeTannmueckoe coeguHeHue ¢ 6akom.

6.5.4 Mo TpeboBaHUIO 3aKka3ynKka B TpaHchopmaTopax MoLHOCTLI0 6onee 100 MB - A meTannuueckoe
coeguHeHne MarHUTHOW cucteMbl ¢ GakoM AOMKHO GbiTh BLIMOSIHEHO CHapyxu 6aka, npudem BHyTpu 6aka
aKTUBHAS YacTb AOIDKHA ObITh MONHOCTLI0 U30NMUPOBaHa OT AHA U CTeHOK 6aka.

6.5.5 [ononHutensHble TpeboBaHWA K COCTaBHBLIM YacTsIM MpuBeAeHbl B NpunoxeHuu .

6.6 Tpe6oBaHUsl K cUCTEMAM OXJIaXAEHUA

6.6.1 TpaHcdopmaTopbl C NPUHYAUTENBHON CUCTEMOI OXNaXAEeHWUA A0MKHBI ObITb CHabXeHbl YCTpoi-
CcTBaMU AN aBTOMAaTUYECKOro Nycka U OCTAaHOBKU CUCTEMbI OXNaXAEHUA, KOTOpble A0MKHEI cpabaThiBaTh B
3aBUCUMOCTIN OT TEMIMEPATYpbl BEPXHUX CMIOEB Macra 1 Toka Harpysku TpaHccopmaTopa.

6.6.2 BHewHue macnonpoBoasl cucTem oxnaxaeHus AL v L (nocTasnsemble U3rotoBATENEM TpaHc-
dopmaTtopa) AoMKHbI 6bIThb BLIMOMHEHBI U3 HEepXKaBetoLLe cTanu unu MaTepuanos, yCTOWYUBBLIX K KOPPO3UU.

6.6.3 Wkadbl ynpasneHus cuctemon A, AL, HAL v L| MmoryT 6biTb HaBelweHbl Ha 6ak TpaHcdopMaTopa,
ecnu wkacd paccuntaH Ha paboTy B ycnosusax Bubpauuii, cosgaBaeMbix TpaHcopMaTopoMm.

6.6.4 TpaHcdopmaTopbl ¢ NPUHYAUTENBHOW CUCTEMON OXNAXAEHNUS A0MKHBI BbITh CHAaGXeHbI cUrHanu-
3alMen o NpeKpalleHUn LMpKynsLnuA Macna, oxmnaxaaloLwen BoAabl Unu OCTaHOBKE BEHTUNATOPOB AyTbS, a Tak-
Xe 06 aBTOMaTUYECKOM BKITIOYEHUN UMK OTKITIOYEHUW pPe3epBHOr0 OXNaauTena Unn pesepBHOIO UCTOYHNKA
nuTaHus.

6.6.5 JononHutenbHble TpeboBaHMA K cucTemMam oxnaxaeHusi npuseAeHbl B npunoxeHun .

6.7 TpeboBaHUA K HAOQEXXHOCTU

Onsa cunoBbix TpaHchopMaTopoB AOMKHBI ObITb YCTaHOBMEHLI cneaytowime nokasaTtenm HaaeXHOCTH:

- yCcTaHoBMeHHasi HapaboTka Ha oTka3 — He MeHee 25000 v;

- MOMHbIA cpoK cny6bl — He MeHee 30 neT.

6.8 KomnnekTtHocTb

6.8.1 B komnnekT TpaHchopmMmaTopa A0MKHbLI BXOAUTL €ro COCTaBHbIE 4acTu.

6.8.1.1 CocTaBHble YacTu, BXxoasLiMe B KOMNNEKT TpaHcdopmaTopa, A0MkHbI BbITb ykasaHbl B HI Ha
TpaHcopMaTOpbl KOHKPETHBIX BUAOB.

[MpwnMeyaHne—B komnnekT TpaHchopmaTopa BXoauUT Takke Macno, 3anmeaemoe B TpaHcdopmarop npu ne-
pEBO3KeE.

6.8.1.2 MacnsiHble TpaHcdopmaTopbl, TpaHcnopTupyemble 6e3 Macna, Npu 3anofiHeHnn Gaka cyxum
BO3YXOM UINN MHEPTHLIM ra30oM, A0MKHbI BGbITb YKOMNNEKTOBaHLI cneayowuMn U3AenuaMu:

- KOMMNeKToOM 6ansIoHOB CO CXKaTbIM ra3om B KONUYECTBE, AOCTATOMHOM ANA NoaAepKaHus AaBeHns B
6ake oT5 go 15 klMa Ha BpeMs TpaHCNOPTUPOBaHWUA U NOCNEAYIOLEro XpaHeHNs;

- YCTPOWUCTBOM AM1S1 OAMUTKM ra3om 6aka, aBToMaTU4eCKn NoaaepKMBatoLLMM B HeM U3BbIToYHOe AaBne-
Hue oT 500 15 kMa.

6.8.1.3 TpaHcdopmaTopbl ¢ cucTteMammn oxnaxaeHus sngos L n HL, ana kotopbix npegycmatpusaeTcs
nNpUMeHeHe HOpMasrIM30BaHHON CUCTEMbI OXNAXAEeHUA B COOTBETCTBUN C TUNOBLIM NPOEKTOM, KOMMNEKTYOT
Tpybamu noacoeAUHEHUs1 CUCTEMbI OXNAXAEHWUA K TpaHcdopmaTopy.

6.8.2 KTtpaHcdopmaTopy npunaratoT cneayoLLyto TEXHUYECKyH AOKYMeHTauuio:

- nacnopT TpaHcdopmaTopa;

- macnopTa KOMMJIEKTYOLWUX U3OENUN;

- PYKOBOACTBO MO 3KchyaTauun TpaHcdopmaTtopa, BKIIOYAIOWY0 AOKYMEeHTauumio no nnaHoBomy
PEMOHTY;

- NIHCTPYKLMIO NO TPaHCMOPTUPOBAHNIO, Pa3rpy3ske, XpaHEHUIo, MOHTaXyY U BBOAY B 3KCMITyaTaumio TpaHc-
cdopmaTopa;

- YepTeXU BaXKHEWLIMX COCTaBHbIX YacTen B cooTBeTCTBUM ¢ HI Ha TpaHcdopMaTopbl KOHKPETHLIX BUAO0B.

OCHOBHbIE TEXHUYECKUE AaHHbIE N XapaKTepUCTUKN, KOTopble AOSKeH coaepXaTb nacrnopT TpaHcdhop-
martopa, npuBeAeHb! B npunoxeHum E.
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6.9 MapkupoBka 1 ynakoBKa

6.9.1 MapkupoBka

6.9.1.1 MapkupoBka 3a>XMMOoB (BBOAOB) AA BHELUHEro NprcoeanHeHUs 4oIpkHa bbITb HaHeCeHa cnoco-
6om, ob6ecnevmsaoM ee AONrOBEYHOCTb U CTOUKOCTb K aTMOC(epHbLIM BO3AEUCTBUAM, B COOTBETCTBUA C
rOCT 18620.

MpwumeyaHune— 3axumbl (BBOAbI) CreayeT MapkMpoBaTh B COOTBETCTBUM C npunoxexnnem XK.

6.9.1.2 Kaxabl TpaHcchopmaTop AomkeH ObiTb CHabxeH NpukpenneHHoN Ha BUAHOM MecTe Tabnunukon,
Ha KOTOPOW yKa3bIBaloT criedytoue AaHHble:

- TOBapHbIN 3HaK NPeanpUATUA-U3roTOBUTENS;

- HauMeHoBaHWe usgenus (TpaHcgopmartop, asToTpaHchopMaTop);

- 3aBOCKON HOMED;

- ycnoBHoe o603HaveHue TUna;

- 0603Ha4YeHne HI1 Ha TpaHcthopmaTop;

- AaTy N3rotoBrneHus B cCOOTBETCTBUN € TpebGosaHuamn H;

- ycnoBHoe o603HavyeHne cxembl U rpynnbl coeauHeHns 06MoTok;

- HOMUHaNbHYIO YaCcTOTY B repuax;

- HOMUHATbHLIA PEXUM (B TOM Clyyae, eCniv PeXUM OTNIMYaeTCA OT NPOAOCIKUTENbHOIO0);

- HOMUHAIBHYIO MOLLHOCTb B KUMoBONbTaMnepax (ykasbiBaloT Takke MOLWHOCTU OCHOBHBLIX 0BMOTOK
TPexoBMOTOYHbIX TPaHCOPMaTOpPOB U MOLHOCTE 06MOoTkM HH TpexoBMoTouHbIX aBTOTpaHChOpMaToOpoB);

- HOMWHanbHbIe HanpsbkeHUs TpaHcgopmaTopa Ha OCHOBHOM OTBETBMIEHWM B BONbTaX WU KUNO-
BOMbTax;

- Npeaensl perynupoBaHnst HanpsXkeHua No 06MoTKkaM (ananasoHbl U cTyneHu perynuposanHusa PMNH v
MBB);

- HOMUHanbHbIE TOKU 0BMOTOK Ha OCHOBHOM OTBETBEHUN B aMnepax;

- HanpsikeHWe KOpOTKOro 3aMblkaHWUA Ha OCHOBHOM OTBETBIEHUU B NPoLEeHTax (Ana TPeXoOMOTOUHbIX
TpaHcopMaTopPOB YKa3bIBaloT HaNPsKEHNE KOPOTKOro 3aMblkaHMs Bcex nap 06MoToK);

- YPOBEHb U30MALMU OBMOTKN U ee HeNTpanu Ans o6MoToK Knaccos HanpsxkeHUa 110 kB n cBbiLwe (ykasbl-
BalOT UCMbITaTeNbHbIE HAaNPsSPKEHUS MPOMBILLIEHHON YaCTOT bl M MOSTHOMO FPO30BOro UMMYbca Anst BHYTPEHHe N
nsonsauyun);

- KIlacc HarpeBOCTOMKOCTM U3OSTISILIMN — TOIbKO A1 CYXUX TPaHChOpMaTopoB.;

- MOMHYo Maccy TpaHcopMaTOpPOB B KANOrpaMmax unm TOHHax;

- Maccy Macna B KArnorpammax unm ToOHHax;

- Maccy akTUBHOM YacTu B KUIOrpammax Uim ToHHax — Ans TpaHcopmaTopos MOWHOCTEIO 1 MB-A n
6onee;

- TpaHCMNoOpTHYO Maccy, ecriv oHa ykasaHa B HI Ha KoHkpeTHble TpaHchopmaTopbl;

- Maccy CbeMHOW 4YacTu 6aka B TPaHCMOPTHOM COCTOSHUM — ANA TpaHcOopMaToOpoB C HWKHUM
pasbemMom.

MpumeuaHuns

1 Insa oaHodasHoro TpaHcdopmartopa, NpeaHasHa4YeHHOro Ans coeauHeHnsa B TpexdasHyio rpynny, HOMUHanNb-
Hble HanpsXeHUs OBMOTOK, CoeaAVHSIEMbIX B 3Be34y, 0003Ha4aloT B Buae Apobu, YNCnnTenem KoTopon ABNAETCA NUHENR-
HOE HanpsxeHue TpexdasHow rpynnsl, 8 3HameHaTenem V3.

2 naTpaHcdopmatopoB mowHocTbio 1 MB - An 6onee yka3biBaloT 3Ha4eHNE HANPSHXKEHUA KOPOTKOTO 3aMblKaHUS,
M3MEepEHHOoE Mpu NPUeMocaaTouHbIX UCnbiTaHusX. [ins TpaHcdopmaTopos MowHOCTLIO MeHee 1 MB - A gonyckaetcs yka-
3bIBaTb 3HAYEHWE HaMNPSKEHNS1 KOPOTKOIO 3aMbIKaHUs1, U3MEePEHHOE NPU TUMOBLIX UCNBITAHUSX.

6.9.1.3 Kpome 0603HaueHus Ha Tabnuuke 3aBoackon Homep TpaHchopMaTopa OODKeH GbITb YeTKo
0b603Ha4yeH Ha bake psaoM ¢ TabnNU4kon.

6.9.1.4 [na tpaHccdopmatopos MNBEB n PMH nepsomy nonoxeHuto npusoAa AOMKHO COOTBETCTBOBATb
HaubonbLuee 3HaYeHNe HOMUHAIbHOTO HaNPSXKEHUs OTBETBNEHUS!.

6.9.1.5 MapkupoBka MecTa 3a3eMrieHusl 4ofkHa ObITb BbiMONHeHa no ogHoMy u3 Mmetogos MOCT 21130.

6.9.1.6 TpaHcnopTHas mapkuposka — no FOCT 14192 co cneayroLMMN AONONHEHUSAMMU:

- OCHOBHbIE, AONOMHUTESNbHBIE U MHPOPMALMOHHBIE HAAMUCK AN YAKOBaHHbLIX AEMOHTUPOBAHHLIX W
3anacHbIX YacTen 4OMKHBI BbITb HAHECEHbI Ha Tapy, a ANa getanei u c6opoYHbIX eAMHUL, TPAHCNOPTUPYEeMbIX
6e3 ynakoBKu, — Ha SIpribIK1 Unu aeTanu u cbopoYHble eqUHALLI;

- BUAbI MaHUMYNSALMOHHBLIX 3HAKOB, HAHOCUMbIX Ha rPy30Bble MecTa, U MecTa UX HaHeCeHUs1 A0MKHbI
cooteBeTcTBOBaTL [OCT 14192 1 TexHU4eCKON AOKYMeHTaL MK Ha TpaHcopMaTop.

6.9.1.7 Ha 6ake TpaHcdopMaTopa AoMKHbI ObITb HAaHeCeHbI NpeaynpeanuTeNbHble Hagnucu «JdoMkpaT»
NpU HaNU4YUKU MeCT NoJ yCTaHOBKY IOMKPATOB.
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6.9.1.8 Ha bakax TpaHccopmMaTopoB, Ha aKTUBHOIM YacTU KOTOPLIX YCTaHOBNEH MakeT (o6paseL) usons-
unun, B6rn3n MecTa ycTaHOBKN MakeTa A0MmkHA 6bITb HaHeceHa Haanucb «MakeT usonauumy.

6.9.1.9 BceHaanucuy, ykazaHHble B6.9.1.7 16.9.1.8, A0mKHBI ObITb BLINOMHEHbI HECMBIBAEMOI KPacKOA.

6.9.1.10 Ha geTansax n cbopoyHbIX eAnHULaXx, Moanexalumx AeMoHTaxy nepea oTnpaskon notpedbute-
nto, formkHa BbITb NPeyCMOTPeHa MapKMpoBKa Ast NPpaBUIIbHOrO MOHTaxXa.

6.9.1.11 Ha 6akax pacnpegenutenibHbiXx TpaHcopMaTopoB, akTUBRHas 4acTb KOTOPLIX U3BNEKaeTcs
BMECTE C KPbILUKON, AOMKeH ObITb HaHEeCEH 3Hak, MHopMUpYIoLnA 06 aTOM.

6.9.2 YnakoBka

6.9.2.1 TpaHcdopmaTopbl, 3anofHeHHbIE MUHepanbHbIM MacroM, a Takke AEMOHTUPOBaHHbIE Ha Bpe-
M$Sl TpaHCMopTUPOBaHUS KpynHorabaputHele cocTaBHbIe YacTu NepeBo3aT 6e3 ynakoBkn. CocTaBHbIE YacTu,
BHYTPEHHSS MOBEPXHOCTb KOTOPBIX MPU 3KCyaTauum TpaHcopmaTopa uMeeT KOHTaKT C Maciiom, Npy TpaHc-
NOPTUPOBAHUN U XPaHEHWUN AOMKHbI ObITh 3aLlMLLeHbl OT MonagaHus B HAX BNaru v nbinu.

TpeboBaHuWs K ynakoBKe U TpaHCNopTUPOBaHMIO TpaHCopMaToOpPOB, 3aN0SfTHEHHBIX CUHTETUYECKUM Mac-
NOM, OOMKHbI 6bITh YKasaHbl B HI Ha AaHHble TpaHchopmaTopbl.

6.9.2.2 Cyxue TpaHcthopmaTopbl yNakoBbIBalOT B cooTBeTCTBUM ¢ HAL.

6.9.2.3 KomnnekTyloLwme cbeMHble COCTaBHbIE YacTu (BBOAbI, MPUBopbI U T.4.) U KpenexHble AeTanu
OOMKHbI 6bITb ynakoBaHbl B cooTBeTCTBUM ¢ TpeboBaHusamu FTOCT 23216. MNMokynHble KOMNAEKTYIOLWME COCTaB-
Hble 4YacTu, nocTynarwlme Ha npeanpusaTue — U3roToBUTeNb TpaHCOPMaTOPOB, YNAKoBLIBAIOT B COOTBE-
TCcTBUM ¢ HI Ha aTn nsgenus.

6.9.2.4 KaTteropusi ynakoBkv 4EMOHTMPOBaHHbIX HAa BPEMS TPaHCMOPTUPOBAHUSA COCTaBHbIX U 3anacHbIX
yacTei, 3a UCKNoYeHneM ykasaHHbIX B 6.9.2.1, KOHCTPYKLMS 1 TUM ALLMKOB B 32aBUCUMOCTU OT MEXaHNYeCKNX 1
KNMMaTU4eCKNX BO3OENCTBUA MNP TpaHCNOPTUPOBAHUM U XpaHEH UMW AOMKHBI 06ecnevmMBaThb COXpPaHHOCTb yKa-
3aHHbIX YaCcTen BO BPEMS TPAHCNOPTUPOBAHUSA N XpaHEHUSI.

6.9.2.5 KoHcepBaunsi HeokpalUeHHbIX 1 He UMEIOLIMX 3aLUUTHBIX MOKPLITUI HAPYXKHBIX MOBEPXHOCTEN
TpaHcdhopmaTtopa, noasepratowmxcs kopposun n nopye, — no FOCT 9.014.

6.9.2.6 Beogbl Ha HanpsixkeHWe Gonee 35 KB, He AEMOHTUPYEMbIE Ha BpeMs TPaHCNOPTUPOBaHUS, AOMK-
Hbl ObITb 3aLUMLLEHbI OT MeXaHUYEeCKUX NOBPEXAEHWIA BO BpEMSI TPaHCMOPTUPOBaHUS.

6.9.2.7 BHM Ha kaxabl TN TpaHchopMaTopa A0IKHBI ObIThb YKasaHbl Macca KaXaoro rpy3oBoro Mecta
(TpaHcnopTHoro 6roka), ux rabapuTHbIE pa3Mepsl, a Takke cnocobbl TpPaHCNOPTUPOBAHUS:

- B YNaKoOBKe;

- 6e3 ynakoBKu.

6.9.2.8 OkcnnyaTaunoHHas HI Ha TpaHcdhopMaTop 1 ero KOMNNEKTyoLWMe n3aenusa, TpaHcnopTupye-
Mble C KOMMNEKTOM TpaHcdopmMmaTopa, AomkHa ObITb ynakoBaHa He Huke KY-2 no FTOCT 23216.

7 Tpeb6oBaHusa 6e3onacHOCTU

7.1 TpeboBaHusi 6e3onacHOCTU, B TOM YMCHe NOXapHOW, AoIMkHBI cooTBeTcTBOBaTHL MOCT 12.2.007.0,
FOCT 12.2.007.2,TOCT 12.1.004,TOCT 14254.

7.2 3azemMneHue 6akoB TpaHchOPMaTOPOB AOMKHO BbITb BLINOMHEHO B COOTBETCTBUN C TPeGoBaHUAMN
FOCT 12.2.007.0 co cneayoLmmmn AONOAHEHUSMU:

- NpY NPUMEHEHUM 4NN 3a3eMNeHns pe3bboBoro coeAnHeHUs anameTp pesbbbl gomkeH 6biTb M12 ana
TpaHcopmMaTopoB MoLlHocTbio 25 kB-A 1 6onee n M8 — ana TpaHcchopmMaTopoB MOLWHOCTLIO MeHee
25kB - A,

- MOBEPXHOCTb 3a3eMJISIOLLIEro KOHTakTa AoSbkHa ObITb 4OCTAaTOMHOM ANl NPUCOeANHEHUA CTanbHON
LWNHBI ceveHneM He MeHee 40 x 4 Mm;

- 3a3eMNAOLNIA KOHTAKT A0MKeH BbITb PAcronoXkeH B AOCTYNHOM MecTe BHU3Y 6aka Ha ctopoHe HH, a B
TpaHcdopMaTopax ¢ oxnaxaeHnem suga C — B 4OCTYNHOM MecTe OCTOBa.

7.3 TpaHcchopmaTopbl A0MKHLI 6bITb CHaBXeHbl NPUKPeNnIeHHbIMU K 6aKy NecTHALEN 1 ynopamm B COOT-
BetcTBMM cTOCT 12.2.007.2.

[aHHoe TpeBoBaHWe He pacnpocTpaHsaeTcs Ha repMeTUYHbIE TpaHcdopmaTtopsl Ana KT (6e3 paclunpu-
Tens).

[na nepedBWKHBIX TpaHchopMaTOPOB A0MNYCKaeTCs NIECTHULLY BbINONHATL B BUAe ko6, NpuBapeHHBbIX K
Haky TpaHchopmaTopa.

7.4 [onycTuMble 3Ha4eHUs KOPPEKTUPOBAHHOTO YPOBHS 3BYKOBOW MOLLHOCTU AnA TpaHchopMaTopoB,
3anonHeHHbIX MUHepanbHbIM MacrnoMm, 4okHbI cooTBeTcTBOBaThL FOCT 12.2.024, AnA cyxux TpaHchopmaTto-
POB 1 TpaHcopMaTOopPOB, 3aNOTHEHHBIX CUHTETUYECKUM MacrioM, a Takke Ana TpaHcdopMaTopoB Ha Hanpsi-
xeHue 1150 kB — no HJ Ha fgaHHble TpaHcdopMaTopbl.

14



roCT P 52719—2007

8 TpeboBaHMA oxpaHbl OKpYyXarLen cpeabl

8.1 TMpw npoussoacTBe TpaHchopMaTopPoB, UX UCTbITaHUW, XpaHeHWUW, TPaHCTIOPTUPOBaHNUM 1 3KCnlya-
Tauuu (NpMeHeHUK), a Takxke Mpu yTUNU3aLMM ONacHON B 3KOIOrMYECKOM OTHOLIEHUN NPOAYKLUA AOIKHbI
BbITb MPeAYCMOTPEHEI Mepbl A NpeaynpexaeHUs Bpeaa okpyxatoLLe NpupoaHOM cpeae, 300POBbH0 U reHe-
TUyeckoMy choHay YenoBseka.

8.2 MpuyTunusaumm omkHbl BbITh BbINOMHEHbI criedyowmne Tpe6osaHus:

- oTpaboTaHHoe TpaHchopMaTopHOe Macno HeoBXoAMMO ClUTh B TEXHOMOrMYecke eMKOCTM 1 oTnpa-
BUTb Ha pereHepawuio;

- MeTannuyeckue cocTaBHble YacTu TpaHcdopMaTopa (Meab U antoMUHUIA 0BMOTOK U OTBOAOB, CTanb
3neKTpoTexXHUYecKas 1 KOHCTPYKLUMOHHAS ) AOMKHbI BbITb cAaHbI HA NPeAnpPUATUSA No nepepaboTke LBETHBIX 1
YepHbIX METaNoB;

- hapcopoBbIe U3OMATOPLI, 3NEKTPOKAPTOH, PE3UHOBLIE YMNOTHEHUS AOMKHbLI BbiTb OTMPAaBMEHb Ha
MOMUroH TBepAbiX GLITOBLIX OTXOAOB.

9 lpaBuna npveMKu

9.1 [1ns KOHTPONS COOTBETCTBUA TpaHchopmMmaTopa TpeboBaHMAM HAacTosLLero cTaHgapTa ycTaHoBMe-
Hbl cneaytoLme npasunia NPMeMKN 1 KaTeropnmn UCMbITaHUA: NpueMocaaToyHble, TUMoBbIE U Nepuoanyeckue.
9.2 MpuemocpaTouHble UCNbITAHUA
9.2.1 MpuemocaaToYHbIM UCTILITAHNAM AoSKeH BbITb NoABEPrHYT KaXablli TpaHcopMaTop.
9.2.2 lMepea NnpMemMocaaTOYHBIMU UCTIBLITAHUSAMU HEOGXOAMMO NPOBECTU BHELLUHWM OCMOTpP TpaHcdop-
maTopa 1 NPOoBepKy Ha COOTBETCTBME pabounm YepTexam.
9.2.3 lMporpamma npuemocaaTouHbIX UCTLITaHWI A0MKHA coaepXaTh crieflyloLime NpoBepKU, UcnbiTa-
HUSI N U3MEPEHUST:
- NpoBepKy koadduumeHTa TpaHcopMaLm U rpynnbl coegnHeHnst OBMOTOK;
- ncnbiTaHue npobbl Macna 13 6aka MacnaHoro TpaHcdopMarTopa v KoHTakTopa yctporctaa PINH, umeto-
Lero raweHue gyru 8 macne no npunoxexuto U;
- UCMbITAHWE 3M1eKTPUYECKON MPOYHOCTU U3oNALUMKM ANA TpaHchopMaTopoB Kracca HanpskeHua Ao
750 kB BkntountensHo no FOCT 1516.3 B o6beme NpueMocaaTovHbIX UCNBbITaHUA, ANA TpaHchopMaTopoB
knaccoB HanpsbkeHust Hke 1 kB 1 1150 kB — no HI Ha aaHHble TpaHchopmaTopsl;
- MPOBEpPKY NOTEPb 1 TOKA XONOCTOro X0A43a;
- MPOBEPKY MOTEPb N HAMNPSIKEHUS1 KOPOTKOTO 3aMblKaHWA Ha OCHOBHbLIX OTBETBEHUAX ANA BCeX nap
06moToK TpaHchopMaTopoB; AN TpaHchopMaTOPOB MOLWHOCTLIO He Gonee 25 kB - A gonyckaeTcs NpoBoAnUTL
3Ty NPOBepKy BbIGOPOYHO U3 NapTUM TpaHcopMaTopoB OAHOMO TUMa, NPU 3TOM YUCAO TpaHchOPMaTOpOB B
napTuu 1 Npasunia NpoBepKn A0MKHLI ObIT onpeaeneHsl B HA Ha TpaHcdhopmaTopbl KOHKPETHBIX BUAOB;
- ucnbiTaHne H6aka TpaHchopmaTopa Ha repMeTUYHOCTL — ANA MacnsAHbIX TPAHChOPMaTOPOB U CyXUX
repMeTUYHbIX TpaHchopmaTopoB no TpeboBaHusIM, ycTaHoBNEHHbIM B HI Ha KOHKpeTHBIE BUALI TpaHchopMa-
TOPOB;
- ucnbiTaHue yctpoiicte PMH B c6ope ¢ TpaHcdhopMaTopoMm B creaytoliem obbeme:
nposepka nocneaoBaTenbHOCTU AEUCTBUA KOHTaKTOB, €C/IM OHa He NPoBOAUIAch A0 YCTaHOBKM
yctpoicTea PMH Ha TpaHcdopmaTop,
nposepka NPaBUbHOCTA COYNEHEHUA MOHTUPYEMBIX Ha TpaHchopMaTope COCTaBHLIX YacTen
yctpoictea PMH,
n3MepeHue KpyTALWEro MOMeHTa Ha Bany npueoaa ¢ NPoBepkoi paboTbl MexaHuveckon 6noku-
POBKM PYYHOr0O ynpasneHus,
npoeepka NpasunNbLHOCTU paboThl BNOKUPOBKU 3NEKTpoABUraTens Npusoaa,
nposepka ycTpouctea PINH nog HanpsxeHnem nyTem 4—5-kpaTHOM NPOroHKW No BCeMy Auanaso-
HY perynupoBaHus;

- U3MepeHNs crneayoLwnx napamMeTpoB AN CPaBHEHWUS C pe3ynbTaTaMu U3MePEHUA UX B 3KCIyaTauuu:
COMPOTUBNEHNA 0BMOTOK MOCTOSAHHOMY TOKY,
ON3NeKTpUYECcKUX NapamMeTpoB U30NALUMN (CONPOTUBNEHNA U3ONALMN, TAHTeHca Yrna AnanekTpu-
YeckMx NnoTepb WU eMKoCcTU AN TpaHcopMaTopoB Kracca HanpsbkeHna 35 kB MOLWHOCTLIO
10 MB - A 1 6onee n ana Bcex TpaHcgopMaTopoB knaccos HanpskeHWUa 110 kB u cebiwwe),
NnoTepb XOSIOCTOro XoAa Npy ManoM HanpsXkeHun Ans TpaHchopmaTopos MowwHocTeio T0MB - An
6onee.
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9.3 TunoBble UCNbLITAHUA

9.3.1 TunoBbIM UCMBLITAHUAM OOIPKEH ObITb MOABEPrHyT TpaHchopmaTop egquHUYHOrO NPon3BoACTBa,
ob6paseL (06pasLbl) U3 ONbITHOW NApTUKM Ha COOTBETCTBUE TpeboBaHUAM HacTosALWero cTaHaapTa.

9.3.2 [MporpaMma TUMOBBLIX UCNILITAHUIA AOMKHA cCoAepXKaTb YKasaHHbIE HUKE UCTIBITAHUS U TPOBEPKU.

9.3.2.1 NcnbiTaHnsa, NPOBEPKA U U3MEPEHUst NO NYHKTY 9.2; Npu 3TOM AONONHUTENLHO cneayeT NpoBo-
OuUTb U3MepeHue NOTePb U HaNpPsXKeHUst KOPOTKOro 3aMblKaHUsI HA KpaWHUX OTBETBEHUSIX.

9.3.2.2 UcnbiTaHWe Ha Harpes.

9.3.2.3 UcnblTaHue 3neKTpu4eCckon NPOYHOCTU U3oNaLmMu Ana TpaHcdopmaTopoB Knacca HanpskeHns
0o 750 kB BknountensHo no NOCT 1516.3 B 06beme TUNOBLIX UCNbITaHUIA, ANS TpaHcOpMaTOPOB KIaccoB
HanpsbkeHust Huke 1 kB n 1150 kB — no HA Ha aaHHbIe TpaHcdhopmaTopbl.

9.3.2.4 MNpuremka B YacTU CTOMKOCTU MPU KOPOTKUX 3aMblKaHUAX U yAapHBIX TOMYKax TOKOM (rnocnea-
Hee — TONbKO AN TpaHcOopMaTopOB COBCTBEHHBIX HYX/ 3MEeKTPOCTaHLMUN):

a) B 3aBMCMMOCTM OT MOLLHOCTU TpaHcthopMaTopa NnocpeiCTBOM Mo KpanuHen mepe 04HOro U3 nepeyuc-
neHHbIx ganee cnocoboB, KOTOPbLIN A4oMKeH 6bIThb ykasaH B HI] Ha koHKpe THble TpaHcdopMaTopbl UMM OroBopeH
npu 3aKrnoyYeHUn KOHTpaKkTa Ha NocTaBKy TpaHcdhopMaTopa:

ucnbiTaHWe Ha CTOMKOCTb NPU KOPOTKUX 3aMblkaHuax no FOCT 20243,

pacyeTHoe cpaBHeHWe ¢ TpaHCopPMaTOpPOM aHaNorMuYHOM KOHCTPYKLUMN (MPOTOTUMOM), BblAepKas-
LLIMM MCMbITAaHUS Ha CTOMKOCTb NPU KOPOTKUX 3aMbIKaHUSX, MPU BbINOTHEHUA YCIIOBUA B),

pacyeT (pacyeTHoe obocHOBaHWE) MO MeToAuKe U3roToBUTENS ANA TpaHcdopMaTopos 6onbLioi
MoluHocTu (6onee 40 MB - A), koTopble cornacHo H1 He noanexaT UCnbITaHUSIM Ha CTOMKOCTb NpuU
KOPOTKMX 3aMbIKaHWUsIX, MPY OTCYTCTBUN YCMELUHO UCTILITAHHOMO NPOTOTMNA;

6) TpaHchopmaTopbl COBCTBEHHBIX HYXA, 3MEKTPOCTaHLMIA HEe3aBUCUMO OT MOLLHOCTU AOIDKHBI ObITh
UCnbiTaHbl HA CTOMKOCTb NMPU KOPOTKUX 3aMbIKaHUSIX U yOapHBIX TOMYKax TOKOM, NPy 3TOM BO3MOXHa 3aMeHa
UcnblTaHWA pacyeTHbIM COMOCTaBNEHUEM C UCTbITAHHBIM NPOTOTUMNOM, HO HEAONYCTUMA NMpUeMKa TOMNbKO Ha
6a3e pacueTHoro obocHoBaHUS; UCTIbITaHWE U BLIBOp NpoToTMNa (B Cryvae 3aMeHbl UCNbITaHUIA CONocTaBu-
TeNbHbIM pacyeToM) crieayeT NPOBOAUTL N0 METoAMKE, COrfacoBaHHOW MeXAy U3rOTOBUTESIEM U 3aKa34MKOM;

B) npueMka TpaHccopmaTopa cnocobom pacyeTHOro cpaBHEHUs ¢ TpaHchopMaTopoM aHasnorM4yHomn
KOHCTPYKLUMM (NPOTOTUMOM), BbIAEPKaBLUUM UCTIbITAHUS HA CTOMKOCTb Npu K3, gonyckaeTcst Npy BLINOITHEHUU
crnegyroLwmx yCrioBUi:

TpaHcdopMaTop 1 NPOTOTUN AOSMKHBI BbITb M3rOTOBMEHBI HA OAHOM U TOM Xe NPEeAnPUATUN-U3roTo-
BUTEIIE MO OAHOMY TEXHONOrMYECKOMY NpoLeccy,

paccmaTpuBaeMbld TpaHcopMaTop AOMKEH UMETb BblAePXXMBAEMYo NPy KOPOTKOM 3aMbIKaHWUW
MOLLHOCTb (HOMUHanNbHaaA MOLWHOCTb Ha €AUHULLY 3HAYEHUA COMPOTUBMEHNUS KOPOTKOro 3aMblKaHUA)
B AnanasoHe oT 50 % A0 100 % no cpaBHEHWIO C ero NPOTOTUNOM, aHaNOrMYHbIE KOHCTPYKLM OBMO-
TOK, MarHUTHOW CUCTEMbl, ONOPHON U30NALUN N NPECCYIOLNX CUCTEM;

no pesynbTaTam ConocTaBUTENbLHOro pacyeTa No MeToANKE U3roTOBUTENS NPOTOTUN AOSMKEH UMETb
Gonee BbICOKME MeXaHWUYecKue YCUnua n Harpysku (HanpsbkeHus, aecdopmauum, ocesble cunbl Ha
Onophbl), MeHbLUXE 3anackl NPOYHOCTA U YCTOUYNBOCTN.

9.3.2.5 NcnbiTaHust 6aka Ha MexaHU4eCcKyHo NPOYHOCTb!

- NPy N36bITOYHOM BHYTPEeHHEeM AaBNeHUN ANA MachAHbIX MOLWHOCTLO A0 1 MB - A 1 cyxux repMmeTUYHbIX
TpaHcopMaTopoB;

- Mpy BakyyMe — A5 MacnsaHbIX TpaHcchopmaTopoB MowHocTbo 1 MB - A u Gonee;

- Ha TpaHcnopTepe Ans TpaHchopMaTopoB, TPAHCMOPTUPYEMBIX HA TPaHCNOPTEpe COMNEHEHHOro TUna.

9.3.2.6 AkycTn4ecKkve ucnblTaHnsA.

9.3.2.7 iamepeHune conpoTUBRNEHUA HYNEBOW NocneaoBaTeNbHOCTU — AN TpexdasHbIX ABYXOOMOTOY-
HbIX TpaHchopMaTopoB 6e3 BOKOBLIX APM, UMEIOLLIUX CXEMY coeaAnHEeHUA 0OMOTOK YH/[, B OCTanbHbIX Cly4aax
Takue NsMepeHust NpoBoAAT No TpeGoBaHWUIo 3aKasynka No CornacoBaHHON ¢ HUIM MeToauKe.

9.3.2.8 lMpoBepka Macchl (B3BelWIMBaHUEM) ANA TpaHChOpMaTOpoB MoLHOCTLIO Ao 1,6 MB - A Bkntoun-
TenbHO.

9.3.3 [donyckaeTca He NpoBoAUTL criedyowne BUAbl TUNOBLIX UCNBLITAHUA Ha OCHOBE CPaBHEHWUA C
TpaHchopMaTOPOM aHaNOrUYHOM KOHCTPYKLUUK (MPOTOTUMNOM), U3FOTOBNEHHBLIM Ha TOM XXe NPeanpuaTUn n
ycneLlHo BblgepXXaBLUuMM COOTBETCTBYIOLME UCMbITaHUA, eCnNin COBMoAeHb! YCOBUA, NePEeYUCTIEHHBIE HUXKeE:

- UCMbITAHWE Ha HarpeB — ecnu paccmaTtpuBaeMblil TpaHcopmaTop UMeeT MOLWHOCTb, PaBHYO MU
MeHbLUYto (HO He Bonee Yem BABOE ), YEM ero NPoTOTUN, aHANOMMYHbIE KOHCTPYKLMU OBMOTOK U MarHUTHON cuc-
TeMbl, BU, OXNAXAEHWA, KOHCTPYKLMIO OXNaXaatoLwen CUCTEMbI, a NPeBLILEeHNA TeMnepaTypbl paccMaTpusa-
eMoro TpaHccopmartopa No COMoCTaBUTENbHOMY pacHeTy C y4eTOM pe3ynbTaToB UCMbITAHUW Ha Harpes
NpoTOTUMA COOTBETCTBYIOT HOpMaM, NpuseAeHHbIM B 6.2;

- UCTMbITaHWe 3MeKTPUIECKON NPOYHOCTU N30NALUN — B Cnydasx, npeaycMoTpeHHbIx FOCT 1516.3;
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- CMbITAHWS HA CTOMKOCTb NPU KOPOTKOM 3aMbIKaHUM — eCy BeIMOSTHEHb! YCIOBUWS, YkazaHHbIE B nepe-
yucneHun B) 9.3.2.4;

- UCMbITAHWE Ha MeXaHWYecKyt MPOYHOCTbL Baka npu Bakyyme W BHYTPEHHEM W3bbiTouHOM AaBre-
HUK — ecnn B6ak paccMaTpuBaeMoro TpaHchopmaTopa no cpaBHeHUo ¢ Gakom NpoToTUNa MMeeT ANs oguHa-
kOBbIX BakoB paBHble, a ANs pasHbiX GakoB Gonee HU3KME pacyeTHbIE MeXaHWYecKue HarpskeHus npu
aHarnorM4Hon KOHCTPyKLMK 6aka;

- UCMBITAHUSA Ha MeXaHW4YecKyt NPoYHOCTb HBaka Ha TpaHcrnopTepe U akTUBHOM YacTu npu nogbemMe U
3anpeccoBke 0OMOTOK — ecnin Npu 0AMHAKOBBIX Hakax U akTUBHBIX YacTAX paccMaTprsaeMelil TpaHchopma-
TOP N MPOTOTUM UMEIOT PaBHbIE pacyeTHblE MEXaHUYECKUE HANPSDKEHWUS, @ PU pasHbIX, HO KOHCTPYKTUBHO aHa-
NOrMYHBIX Bakax v akTUBHbIX YacTaX, OTAMYAIOLWMNXCA He3HAYUTENbHO KakMMU-NMGo anemeHTamun, — 6onee
HU3KNE COOTBETCTBYIOLLME HANPSXKEHNS;

- aKyCTUYeCcKMe UCMbITaHNsi — ecrin paccMmaTpusaemblii TpaHcopMaTop 1 NPOTOTUM UMEIOT UAEHTUY-
Hble MarHUTHbIE CUCTEMBI, @KTUBHbIE YaCTU U CUCTEMbI OXITaXAEeHWs, 8 HOMUHalbHas YacToTa 1 UHOYKUNSA B
MarHuTHOI cMCTeMe paccMaTpuBaeMoro TpaHcopmaTopa He Bhllle, YeM Y NpoToTuMNa.

9.4 MNepuogunyeckne NcnbITaHUA

9.4.1 lMepunoguyecknm UcneliTaHUAM criegyeT noasepratb TpaHchopMaTopbl CEpUAHOro NPOU3BOACTBA
B 06 beMe TUMOBbIX UCMbITAHUIA U NMPOBEPOK.

McnbelTaHusa 3onsaunmn 4omkHel BbITb MpoBeaeHbl B 06beMe nepuognyecknx ucnoitaHnino FOCT 1516.3.

9.4.2 Mepuogndeckne UCNbITaHNSA criedyeT NPOBOANUTL He pexe OAHOro pasa B 5 neT Ansa TpaHcdopma-
TOpPOB MoLWHOCTbo MeHee 10 MB - A, ogHoro pasa B 8 neT — ans TpaHcgopmaTopoB MoLHOCTL0 A0 100 MB - A
n oagHoro pasa B 10 net — ans TpaHcgopmaTopos MowHocTeo 100 MB - A 1 6onee. [ononHUTENLHO AOMKEH
6bITb NPOBeAEH KOHTPOMb NoKasaTenen HagexHocTu.

9.4.3 [onyckaeTca He NPOBOAWUTbL NepuoanMveckne UCMbITaHNA Ha Harpes, CTOMKOCTb MPU KOPOTKOM
3aMblKaHWW 1 CTONKOCTb K yAapHbLIM TONYKaM Harpysku, Ha MexaH1U4ecKyto MpoYHOCTL 6aka Ha TpaHcnopTepe U
aKTUBHOMN YacTy, a TaKkke akycTUYecKne UCTbITaHs 1 MPOBEpPKY Macchl (B3BeLUMBaAHUEM), ECIIN AOKYMEHTarb-
HO NOATBEPXAEHO OTCYTCTBME pekrnamMaLnii 0 BbIXogax U3 CTpos TpaHcopMaTopoB B 3KClyaTaLlmm, CBsasaH-
HbIX C AecbeKTamm KOHCTPYKLMN UMM U3rOTOBMNEHNS, a Takke B TeX Cryyasix, €Ciiv Npou3BOACTBO aTTeCcTOBaHO
no cucteme kadvecTsa B cooteTcTBUN ¢ TOCT P NCO 9001.

9.5 Ecnu npu ncnbltaHnsax xoTa 6bl 04uH U3 napameTpoB TpaHchopmaTopa He 6yaeT cooTBETCTBOBATL
TpeboBaHMsIM HacTosiLero ctaHaapTa uunu HI Ha KOHKpPeTHLIN TpaHcdhopMaTop, TO NOCNe YCTPaHEHUA Npu-
YMHBI BO3HUKHOBEHWS AeheKTOB NPOBOAAT MOBTOPHBIE UCNBITAHUA NapamMeTPOB MO NYHKTY HECOOTBETCTBUA U
OPYTMM MyHKTaM, 3aBUCUMBIM OT BHOCUMOTO U3MEHEHUA.

EcnupaHcdopmaTop He BblgepKasn UCTbITaHUA Ha CTONKOCTb NMPU KOPOTKOM 3aMblKaHUW W/WINN yaapHbIX
TOMYKaX TOKOM U3-3a MOBPEXAEHUs TOJNbKO OIHOTO 3fIEMEHTA, TO MO COrNlacoBaHUIO C 3aKa34NKOM AorycKaeTcsl
He NPOBOAUTL MOBTOPHOE UCTILITAHUE, €CIU U3rOTOBUTENb rapaHTUPYeT YCTpaHeHne NPUYUMHLI NOBPEXAEHUS
3a cyeT NPUMEeHeHUs1 AOMOSHUTENbHBLIX Mep, MPOBEPEHHbIX HAa MOAENSX UAN Ha APYrMX UCMbITAHHBIX TPaHC-
dopmaTopax aHanorM4HOM KOHCTPYKLUA.

Ecnu ans ycTpaHeHusi npuyduH AeeKToB U OLEHKU pe3yrnbTaToB UCNbITAHUIA Ha CTONKOCTL NP KOPOT-
KOM 3aMblKaHuu NpoBoAunacb pasbopka MarHUTHOW CUCTEeMbI, TO AONyCKalTCA NpeAenbHbie OTKITIOHEHUS
n3MepsieMbiX NapaMeTPOoB NOTEPb U TOKa XONMOCTOro Xo4a OT HOPMUPOBaHHBIX 3Ha4YeHU 25 % 160 %, cooTBeT-
CTBEHHO.

9.6 [onyckaeTtcsa NPOBOAWTL pasnuyHbie BUAbl TUMOBLIX U NEPUOAUYECKUX UCNbITAHWIA HA OHOM UM
HeCKOIbKUX NpeacTaBUTENbHBIX 0bpasLax AaHHOro TpaHcdopmaropa 0AHOro 3aBoAA-U3rOTOBUTENS.

TpaHctopmaTopsl, UMetoLMe OTMUMSA B 0603HaYEHUN, HO OOUHAKOBLIE KOHCTPYKTUBHLIE NapaMeTpbl
NPUMEHUTENbLHO K KOHKPETHOMY BUAY UCTIBITAHWUIA, MOTYT ObITb pACCMOTPEHbI Kak NpeACTaBuTebHbIe 06pa3Lbl
ONs AaHHOTo BuAaa UCNbITaHUA.

9.7 TMpoToKonbl TUMOBLIX U NEPUOANYECKUX UCTIBITAHWUIA, @ Takcke pe3ynbTaThbl OfbiTa KOPOTKOrO 3aMblka-
HUS No paszam (HanpskeHUs1, TOKM) AOMMKHBI BbITh NpeAbABEHbl 3aKa3unky no ero TpeboBaHuio.

10 MeTtoAab! KOHTpONA

10.1 BHewHui ocmoTp TpaHccopMaTopa NpoBoAAT BUsyanbHo. Paamepbl TpaHcdopMaTopa cneayet
NpoBepsATb B NPOLECcce ero U3roTOBMEHUsI C NMOMOLLLIO U3MEPUTENBHOrO MHCTPYMEHTa, obecnednsaroLlero
TOYHOCTb U3MepeHUIA B Npedenax A0MYyCcKoB, yka3aHHbIX Ha pabounx yepTexax.

10.2 Buabl 1 MeToabl UcNbITAHWI U NPOBEPOK TpaHchopmMaTopoB NpuBeaeHbl B Tabnuue 11.
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Ta6bnuua 11

HaumeHoBaHue ucnbiTaHus (NpoBepKu) Mertoga ucnbitanus
1 Mpoeepka koaduumeHTa TpaHchopmaummn Mo MOCT 3484.1
2 lMNpoBepka rpynnel coeamHeHns 06MoToK To xe
3 N3mepeHne conpoTmBreHnss 06MOTOK NOCTOAHHOMY TOKY »
4 TlpoBepka NOTEPb M HAMPSKEHNSA KOPOTKOro 3aMblKaHusi (OMnbIT »
KOPOTKOIO 3aMbIKaHWs)
5 lNpoBepka NOTEPL U TOKA XONOCTOro XoAa (ONbIT XONOCTOro XoAa) »
6 N3mepeHune conpoTUBNEHNS HyNeBow NocneaoBaTeNnbHOCTU »
7 NamepeHne rapMOHMYECKOro CocTaBa ToKa XOnocToro xogaa »
8 KcnbiTanus Ha HarpeB Mo MOCT 3484.2
9 OnpegenexHve aNaNeKTpUYecKnx napameTpoB U3onNauun Mo FOCT 3484.3
10 WcnbiTaHne GakoB Ha MEXaHUYECKYI0 NPOYHOCTL Mo FOCT 3484.4
11 VcnbiTanusi 6akoB Ha repMeTUHHOCTb Mo FOCT 3484.5
12 McnbiTaHusi SNeKTPUYECKON NPOHHOCTU M30NsALUUN Mo FOCT 22756 n FTOCT 21023
13 WcnbiTanusi Ha CTOMKOCTb NPU KOPOTKOM 3aMblKaHUM U CTOWKOCTb Mo FOCT 20243
npy yaapHbIX TONYKaxX TOKOM
14 AkycTnyeckve ncnblTaHusi Mo FOCT 12.2.024
15 KOHTPOMnb MapKMpoBKK Mo FOCT 18620
16 WcnbiTaHusi TpaHCOPMaToOpHOro macna Mo MOCT 982, HA Ha TpaHcdopmarop-
Hble Macna v No MeToanKe U3roToBUTErSsI
17 lNpoBepka NpeBbIeHN TemnepaTypbl KOHTAKTOB CbEMHbIX BBO- Mo MeToanKe n3roToBuTens
falel:]
18 VcnbiTaHne akTMBHOM 4acTu Ha MEXaHUYECKYI0 NPOYHOCTL To xe
19 WcnbiTaHue (NpoBepka) Ha NOXapHYIo ONacHOCTb Mo M™eToauke, COOTBETCTBYIOWEN

rOCT 12.1.004

20 OnpepgeneHue macchl (B3BELLIMBAHWEM) Mo meToamke nsrotoeutens

10.3 3HaueHus nokasaTtenein HaAeXHOCTU TpaHchOpMaTopoB onpeAensAloT pacyeTom Nno MeToauke
WU3rOTOBUTESS C YY4ETOM pPe3ynbTaToB U pekoMeHAauUMin skcnayaTaumn.

10.4 Maccy TpaHchopMaTopOB 1 UX COCTaBHBIX HacTeln onpeaensiioT pacyeToM, a Maccy TpaHcgopma-
TOpPOB MOLLHOCTLI0 Ao 1,6 MB - A BKNIOUMTENBHO — pacyeToOM 1 B3BELUMBAHUEM.

11 TpaHcnopTupoBaHue U XpaHeHue

11.1 TpaHcnopTupoBaHue

11.1.1 TpeboBaHus K TpaHCNOPTUPOBaHUIO ycTaHaenueawT B HI Ha TpaHcdhopmaTopbl KOHKPETHBIX
BUAOB.

11.1.2 YcnoBus TpaHcnopTUpOBaHuUs TpaHChOpMaTopoB:

- B 4YaCTU BO3AEUCTBUS KIUMATUYECKNX (hakTOpOB — B COOTBETCTBUU C rPYNMON YCINOBUN XpaHEeHUs No
MOCT 15150;

- B YacTu BO3AeACTBUSI MexaHndeckux chaktopos — J1no FOCT 23216.

11.1.3 TpaHchopmaTopbl NepeBO3AT XKeNe3HOA0POXKHLIM UMK TPAHCMOPTOM APYroro Buaa B COOTBET-
CTBWUM C NMpaBuiiaMu NepeBo3kn rpy3oB unu H, aencTeyowmMMn Ha TpaHcnopTe AaHHOTO Buaa.

11.1.4 Baku TpaHccopMaTOpPOB ACIIKHBI UMETb NpUCNocobneHus ANns KpenneHus Ha Bpems TpaHcnop-
TMpoBaHus. B criyyae npuMeHeHust pacTsbkek OHU He AO0MKHBI KacaTbCs U NoBpexXaaTh BbICTyNaoLwme 4actu:
pagnaTtopsl, 3anopHyto apmaTtypy UT.4.

11.1.5 [ns TpaHcnopTUpoBaHUs AOMyCcKaeTcsl AeMOHTaX OTAenNbHBIX COCTaBHbLIX YacTen TpaHcdop-
Martopa.
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11.1.6 MacnsHble TpaHcgopMaTopbl NEPEBO3AT BbICYLUEHHBIMU 1 3aNofHeHHbIMU MacnoM. Mo corna-
COBaHUI0 MeXy 3aKa3uuMKoM M U3roTOBUTENEM UMM B clyyae, koraa ato ykasaHo B HL Ha oTaensHble BAALI
TpaHcopMaTopoB, AONYCKaeTCs BMECTO Macna 3anofHsaTe TpaHCchopMaTopbl CyX1UM MHEPTHBIM razoM WUnu
BO30YXOM.

Mpu nepeBo3ke TpaHcOPMaTOPOB C MAacioOM B KOHCTPYKTOPCKON OOKYMEHTaLMU yKa3biBaloT YPOBEHb
mMacna (HO He HWXKe YPOBHSI MPecCyIoLUMX KoreL,), 10 KOTOPOro 3anofHsaT TpaHcdopMaTop Ha BpeMs TpaHc-
nopTUPOBAHUS.

11.1.7 MacnsHble TpaHcdopMaTopkl, TpaHcnopTupyemele 6e3 Mmacna, ¢ 6akom, 3anofHEeHHbIM CyXUM
BO3AYXOM UM MHEPTHBIM raszoMm, OSKHbI GbITh YNNOTHEHBI Y UCTIBITaHbl Ha FTepPMETUYHOCTb M3BLITOYHBIM AaB-
neHuem ot 25 no 70 kMa.

11.2 XpaHeHue

TpeboBaHUA K XpaHeHUo ycTaHaBnueatT B H Ha KOHKpeTHble TpaHchopMaTopkbl B COOTBETCTBUM C
FOCT 23216.

12 YkazaHus no akcnnyartauum

Mpv BBOAE TPAHCHOPMATOPOB B SKCMINyaTaLmio, a Takke B MpoLecce aKcrnyaTauu TpaHcopmMaTopos
cnepyeT cobnioaatb Tpe6GoBaHMs, ycTaHOBNEHHbIe B HJ, Ha KOHKPETHbIE TpaHCHOPMAaTOpSI.

13 lapaHTUM nsrotoBuTens
13.1 WNarotoBuTENb rapaHTUpyeT COOTBETCTBME TpaHcopMaTopoB TpeboBaHNSAM HACTOSILLEro cTaH-

AapTa npu cobnoaeHnn yCrioBuiA TpaHCMopTUPOBaHUS, XpaHEeHUs, MOHTaxKa 1 3KCnyaTaLmu.
13.2 [apaHTUrHbLIA CPOK SKCMyaTaumm TpaHcdopMmaTopa — 3 roga co AHA BBoAa B 3KcnyaTauuio.
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Mpunoxenne A
(o6sa3aTtensHoe)

YcnoBHoe 0603HaueHUe TpaHcdopmaTopoB

A.1 CtpyxTypHas cxema ycnoBHOro o6o3HaveHns tpaHccdopmaropa

X — X/IX—X

\‘ KnumaTtuyeckoe ncnonHeHve u kateropusi paametyenmsi no FOCT 15150
Knacc HanpspkeHus ctoporbl BH, kB

HomuHanbHan mowHOCTL TpaHcdopmaTopa, kB - A

BbykeeHHasn 4acTb 0603Ha4eHnA TMNa cornacHo A.2

Ina aeroTpaHchopmaTopor Npu knaccax HanpsxxeHua ctopoHsl CH nnn HH 110 kB 1 cBbiwe nocne knacca Hanpsi-
XeHunsa ctopoHbl BH yepes vepty apobu ykaseieatoT knace HanpsbkeHnst ctopoHsl CH nnn HH.

A.2 BykBeHHas 4acTb YCNOBHOro o603HaveHnn

BykBeHHas 1acTb 4ONKHA COOTBETCTBOBaTL Cneaylowemy nopsaky o6o3HaueHui:

A — aBTOTpaHchopmatop;

Ownnn T — ogHodbasHbI unu TpexdasHbin TpaHchopmaTop;

P — pacuwenneHHasi oomoTka HH;

6yKBbI YCNOBHOIO 0603Ha4eHUsi BUAOB oxnaxaeHus — no tabnuue 1 HacToswWwero ctaHaapTa;

3 — TpaHcopmaTop C eCTEeCTBEHHBIM MAacCNSHBIM OXNaXAEHUEM WUNU C OXNaXOEHUEM HEropioYuM  XNAKUM
AVSNEKTPUKOM C 3aLmMTON NPV MOMOLLM a30THOW nodywku 6e3 pacwumpurtens;

I1 — TpaHchopmaTop ¢ NUTON n3onsiumen;

T — TpexobMOTOYHBbIV TpaHcopmaTop (4na AByXoBMOTOUHOro TpaHchopmaTopa 6yKkBYy He yKa3blBaloT);

H — tpaHcdopmatop PIMH;

C — TpaHcdopmaTop COBCTBEHHBIX HYX ANEKTPOCTaHLMWNA.

A.3 B HJ Ha koHKpeTHble TpaHChOpMaTOpbl MOTYT BbITb NPeAYCMOTPEHbI A4ONONHUTENBHBIE BykBeHHbIe 0603Have-
HusA nocne Byks, NepevncneHHbIX BbllLe.

A.4 [nsa TpaHchopmMaTopoB C pa3HbiMU Kraccamu HanpshxeHns 0bmoTok BH gonyckaeTes NPUMEHATL OAWHAKOBLIE
yCrnoBHble 0603Ha4eHus, eCrnv 3TM TpaHcopMaToOPbl Pa3nuyaoTCsa NULWb HOMUHAMNBHBIMK HanpsbkeHuamu. B aTom cnyqae
yKa3blBaloT HanbonbLUMIA M3 KNaccoB HanpskeHust 0bmoTku BH.

A.5 TMpumepsbl ycnoBHbIX 0603HAYEHWIA:

- TpaHchopmaTopa TpexdpasHoro Cyxoro ¢ eCTECTBEHHbIM BO3AYLWHLIM OXNaXAEHMEM MPU 3aLUMULLEHHOM UCTONHE-
HUK, ABYX0BMOTOUHOrO, MOWHOCTLI0 100 KB - A, knacca Hanpsixenus 10 kB, ncnonuvenuns Y kateropum 3no FOCT 15150:

TC3-100/10-Y3;

- TpaHchopmMaTopa Tpexdas3Horo MacrsiHOro ¢ OXNaxXaeHWeM NpU eCTECTBEHHOW LMPKYNAUMM BO3JyXa U Macna,
ABYXOBMOTOYHOIO, C perynupoBaHueM HanpsiKeHUs Nnog Harpy3kow, MowHocTbo 2500 kB - A, knacca HanpsixkeHus 110 kB,
ucnonHenus Y kateropmmn 1 no FOCT 15150, roa paspaboTkm 2003:

TMH-2500/110-Y1;

- aBToTpaHcopmaropa TpexdasHoro MacnsiHoro ¢ OXNaxaeHWeM npu NPpYHyAMTENbHOW LIMPKYNSLMKN BO3ayXa v
Macna ¢ HeHarnpaerneHHbIM MOTOKOM Macna, TPeX0OMOTOYHOI0, C PeryrnmpoBaHneM HaNpsiXKeHUsi NoJ Harpy3Kkom, MOLLHOC-
Tbio 200000 kB - A, knacca HanpskeHuns oomoTkn BH-330 kB, knacca HanpsikeHns o6moTkn — CH-110 kB, ucnonnenns Y
kateropumn 1 no FOCT 15150, rog paspaboTtku 2005:

ATALTH-200000/330/110-Y1.
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MpwnoxeHne b
(obsaszaTenbHoe)

CxeMbl M rpynnbl coeguHeHUa o6MOTOK TpaHcd)opMaTopoB

B.1 Cxembl 1 rpynnsl coeguHeHnsi 06MOTOK TpaHchOpMaTOPOB AOIKHBI COOTBETCTBOBATL NPUBEAEHHbIM B Tabnw-
uaxb.1 — B.8.

Tabnwnuya B.1— Cxembl u rpynnel coeguHeHnsi 06MOTOK TpexdasHbIX ABYXOOMOTOUHbIX TPaHCHOPMATOPOB

Cxema coeJuHeHWs1 0BMOTOK [uarpamma BeKTOPOB HaNpsBKEHUA XONOCToro xoaa VEnoBHOS
0603Ha4eHne
BH HH BH HH
A B (o}
b
Y/Y,-0
X Y z “ ¢
0 OA B (o) b
Y./Y-0
X Y z a4 ¢
A B C b
]>c Y/D-11
X Yy z ¢
0 OA B (o b
Dc Y,/D-11
X Y Z é
A B (o] b
c Y/Z-11
X Y z
a
A B (o4 B b
A - D/IY,-11
X Y Z a
A B B b
A A o
X \'4 A C a c
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Tabnuwya B.2—Cxeman rpynna coeavHeHns o6MoToK 0gHOMa3HbIX ABYX0OMOTOMHbBIX TPaHCHOPMaTopoB

[uarpamma BEKTOPOB HaNpsKeHWUs! XOnocToro xoaa

|

Cxema coequHeHUs 06GMOTOK
YcenoBHoe
obosHaveHune
BH HH BH HH
A X x a A a
1/1-0
X X

Tabnuuya Bb.3—Cxembl U rpynnbl coeanHeHna 06MOTOK TpexdasHbIX TPEXOBMOTOYHBIX TpaHcHOpMaTopoB

—

.
Cxema coeUHEHUA OOMOTOK ﬂwarpamma BEKTOPOB HaMNpsXXeHUA XonocToro xoga VenosHoe
oBo3naveHue
BH HH BH CH HH
0 A B C | C,Bp,A,On, c b a B B b
¢ | Y/Y/D-0-11
x| vl z| | z,lv,.Ix, A ©l A, Cm | 4
0 A BC c b a B B, b
¢ | Y/D/D-11-11
Cm
x| v] z A ¢ Al a
| —

Tabnuuya b.4-—Cxema v rpynna coeguHeHusi obMOTOK TpexdasHbiX TPeX0BMOTOUHbBIX aBTOTPaHCHOPMaTopPOB

-

Cxema coeiuHeHns1 oBMOTOK

BH u CH

HH

T

[OvarpamMma BeKTOPOB HANPSHKEHUS XONOCTOro

Xoaa

BHwuCH

HH

-

YcnosHoe
oboaHaveHune

c b a

Y,asT10/D-0-11
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Tabnuuya B.5— Cxema nrpynna coeamieHnn o6MoTok ogHodasHbIX TPEXOBMOTOUHbIX aBTOTpaHCdhopmMaTopoB

Cxema coeiuHeHns 0BMOTOK [uarpamma BeKTOpOB HaNPsXXeHUs1 XONMOCTOro xoaa
YcnosHoe
obo3HaveHune
BHu CH HH BH u CH HH
A Ap X X a A a
Ap 1aBT0/1-0-0
X X

Tabnwnua b.6 — Cxema urpynna coeamHeHns 06MOTOK TpexdpasHbiX AByXOOMOTOUHbIX aBTOTPaHCOpMaTopos

Cxema coeguHeHus 06MOTOK Ouarpamma BeKTOPOB HanpshKEHUs XONOCToro Xxoaa

YcnoeHoe
obosHaveHue
BH n HH BH u HH
0 A a B b C c
Y,aBTo

Tabnunuya Bb.7— Cxemawn rpynna coegrHeHnss 06MOTOK 0gHOasHbIX ABYXOOMOTOUYHBLIX TpaHchopMaTopoB C pac-
wennexHon oémotkon HH

Cxema coeuHeHus o06MOTOK Aunarpamma BEKTOPOB HaNpsKeHUs1 XoNocToro xoaa
YcnosHoe
o6o3HaueHue
BH HH BH HH
pu 3 A2
A X
o o A
X4
1/1-1-0-0
X2 42 X A%
u X2
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Tabnwuya B.8— Cxembl 1 rpynnbsl coeanHeHUsi 0GMOTOK TpexdasHbIX ABYXOOMOTOUHLIX TpaHChOpMaTopoB ¢ pac-
wenneHHon o6moTkon HH

[dunarpaMmma BEKTOPOB HaMNpsKEHUs1 XONOCTOoro
Cxema coequHeHMa 0BMOTOK

xopaa YcnosHoe
o603HaveHue
BH HH BH HH
C1 b1 a1
0 A B Cc by
(o) o]
c
B 1
2 1 X M
b Y./D-D-11-11
02 b2 a2 A C 2 "
§ ‘ > C2
. %
X Y V4
) Y2 X2
c4 by a

" A

a c
Z4 ¥1 X1 1 !
¢ b, a b, D/D-D-0-0
? ¢ 9 A c

X Y V4

a %)

2 Y2 X2

B.2 Cxewmbl 1 rpynnel coegmHeHns o6MoTok ogHodasHbIx TpaHchopMaTopoB Ans paboTel B TPEXMasHom rpyrnne
cnepgyert ykaseiBate B H[l Ha gaHHble TpaHcdopmaTops!.

B.3 YkasaHHble BTabnmuaxb.1 — B.8 cxembl coegmHeHNs 0GMOTOK He OTHOCATCS K A€ MCTBUTENBHOMY PaCoNoXe-
HUIO OTBOZOB aKTMBHOW YacTy 1 BBOJOB Ha Kpbllwke 6aka TpaHcdopmaTopa.

Cxewmbl coegnHeHus obMoTok BH ykasaHbl co cTOpoHbI 0TBoA0B 06MOTKM BH, a cxembl coeguHeHnss o6MoTok CH u
HH — co cTtopoHbl oTBOAOB 06MOTKM HH.

MpwumeyaHune— Bcxemax coeanHeHns 06MOTOK AONyCTUMO BMECTO 0603HaveHuin A, B, C v a, b, c ncnons3so-
BaTb o6o3Havenus |, 11, Il wi, ii, iii COOTBeTCTBEHHO, KOTOPbIE NPUMEHSIIOT B MEXAYHAPOAHOM NPaKTUKe.
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Mpunoxenne B
(o6a3aTenbHoe)

3awuTHbIe NOKPbITUA

B.1 [Ons macnsHbix TpaHCHOPMATOPOR METaNInYeckne NOBEPXHOCTU SMIEMEHTOB aKTMBHOWM 4acTW, BHYTPEHHME
NOBEPXHOCTM Baka, pacumpuTens n 3aWwmuTHOro yCTPoNCTBa (BbIXMONHON TPYOb!) 4OMKHbBI UMETb MaCNOCTONKOE NOKPbITHE,
3allMLLaoLLee Macro OT KOHTaKTa C HUMM U He OKa3sblBaloLwee BpegHoro BIUsIHUS Ha Macro.

HonyckaeTcs He 3aWwmwaTh NOKPLITUEM TOPLIEBbIE MOBEPXHOCTU MarHWTHON CUCTEMbI, MArHUTHbIE 3KPaHbI, a1 oMK~
HWEBbI€ LWWHbI, AeTanu NepeknoyalLLmMX YCTPOWCTB, KpenexHbie getany, a Takke gpyrve getanu U cocTaBHble YacTu
aKTUBHOW YacTU, He OKa3blBaoLWMeE akTUBHOMO KaTanuTU4eckoro BO34eNCTBUSI HA Macro.

B.2 Oxnagutenu cuctem oxXnaxaeHus QOMKHbI GbiTb OHULLEHHBIMW U MPOMbITEIMU TPAHCOPMaTOPHbIM Macriom.

Tpy6bl MacnonpoBoOAOB CUCTEM OXNaxdeHus, coeguHsiiowme Bak TpaHcdopmaTopa ¢ oXnagutensiMu, JOMKHbI
ObITb KOPPO3NOHHO-CTOMKUMM U MacnoCTOWKUMM WM MMETb KOPPO3WMOHHO-CTOMKOE W MacroCTOMKOE BHYTPEHHee
NOKpbITHE.

B.3 [ns TpaHcdhopmaTopoB, 3anuTbiX CUHTETUYECKMM MacIioM, M MacnsHbIX TPaHC(OPMaTOPOB € roPPUPOBaHHbI-
MU 6a|<a|vw|, 3anuUTblX MUHEpParbHbLIM MacrioMm, TpGGOBaHMH 3aWnTbl BHYTPEHHUX ﬂOBerHOCTeVI AOIMKHbI ObITh YKa3aHbl B
HI Ha paHHble TpaHcdopmaTopsl.

B.4 HapyxHble noBepxHOCTU TpaHChopMaTopa n3 HEKOPPO3NOHHO-CTONKNX MaTepnarnos AOMKHbI IMETb CTONKME K
aTMocdepHbIM BO34ENCTBUSIM NOKPLITUS. MpUMEHsieMble Ans 3TUX Lerel NakoKpacoYHble NOKPbITUSA AOMKHbI ObiTb CEpPO-
ro, CBeT/I0-CEepPOro Uim TeMHO-CEepOro LBETOB.

Insa cyxux TpaHcdopmaTopoB TpeboBaHMS K LBETY NOKPbITUI HAPY>KHbLIX MOBEPXHOCTEN AOMKHBI ObITh yka3aHs! B HI
Ha AaHHble TpaHchopMaTopsbl.

MoBepxHOCTY pe3bboBLIX COeAUHEHWI, AeTanel couneHeHus Baka c TpaHCNopTEPOM COUNIEHEHHOIO TUMa, NOBEPX-
HOCTUW KaTaHus KaTKOB, MOBEPXHOCTYM 3a3eMIeHNs QONycKaeTes He 3aliMaTtb NOKPpbITUsIMK. B aTom cnyyae ykasaHHble
NMOBEPXHOCTU NoAnexXat KoHCepBaunu.

B.5 TpaHcdopmaTtopbl ans KT mowHocTbo cebiwe 250 KB - A 4onxHbl ObITh OKpalLeHbl B OAUH LUBET C UX wkada-
M.
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Mpunoxexne I’
(o6asaTrenbHoe)

CocTaBHble YacTu TpaHcdopmaTtopos

.1 Ycranaenueaemble Ha TpaHcdopMaTopax BBoAbl AOMKHbI 6biTb, ecnv B HI Ha TpaHchopMaTop He OroBOPEHO
WHoe, Ans knacca Hanpsbkennsi 110 kB ¢ TBepoit (RIP) nsonsiumen, gns knaccoe HanpsixxeHns ot 150 go 750 kB repmetny-
Hble kKoHgeHcaTopHeie no FOCT 10693 nTOCT 23865.

.2 3axumbl cyxux TpaHcOpMaTOpPOB AOMKHbI BbITh BhINONHEHB B cOOTBETCTBUM C TpeboBaHnamn TOCT 10434,

.3 BpAaByxobmoTouHbIX TpaHchopmaTopax mowHocTbio 32 MB - Aun6onee, Tpexo6MoTouHbIX aBTOTpaHcopmaTto-
pax mowHocTbio 63 MB - A u 6onee n TpaHcopmaTopax COBCTBEHHbBIX HYXA 3NEKTPOCTaHUMIN MowHOCTB0 10 MB - A m
Gonee nonxHa GblTb NPeAYCMOTPEeHA BO3MOXHOCTb NMPUCOeAVHEHUS SKPaHUPOBAHHbLIX TOkONpoBoaoB BBogos HH k 6aky
TpaHccopmaTopa unu yctaHoBkam TpaHcopmaTopoB Toka. B TpaHcdhopmaTopax cO6CTBEHHBIX HYX/ 3NEeKTPOCTaHUnn
KnaccoB HanpsikeHus 8o 35 kB eknoumnTensHo mowHocTbo 10 MB - A n 6onee gononHMTENbHO AOMKHA 6bITL NPeAyCMOT-
peHa BO3MOXHOCTb NPUCOEANHEHNS 3KPaHMPOBaHHbLIX TOKONPOBoAoB BBoAoB BH k 6aky TpaHcdhopmartopa unm ycraHoe-
Kam TpaHchopMaTopoB ToKa.

Yka3zaHHble rpaHuLibl MOWHOCTU MOTYT GbITb yTouHeHbl B HI] Ha TpaHcdopmaTopbl KOHKPETHLIX BUOB.

.4 Mo cornacoBaHuio MeXay narotoButenem u notpebutenem gonmkHa 6biTb obecneyeHa BO3MOXHOCTb Kpenne-
HUSA 3KPaHUPOBaHHbLIX TOKOMNPOBOAOB K KPbILLKE UK BepxHeW YacTu 6aka TpaHcdopmaropa.

.5 B tpaHcdopmaTopax MowHOCTBIO 25 kB - A n 6onee knaccoB HanpsixeHus Ao 330 kB BKIMIOUMTENbHO KOHCTPYK-
Uns BBOAOB M TPaHCHOPMaTOPOB JOMKHA AOMYCKaTh AEMOHTAX M YCTAaHOBKY BBOA (WITM €ro Hapy)XHOro nsonsitopa) 6ea
Cbema KpbILKW NN BepxHen Yactu 6aka, BblIeMKM aKTMBHON YacTu 13 6aka v crivBa Macra HUXe npeccylowmx Kornelw,.

.6 Mo TpeboBaHuio 3akaz1mnka TpaHcopmaTopbl MOryT GbiTb U3rOTOBIEHBI C BBOOAMM [iM1s CTENEHEN 3arpsi3HEHUs]
LIIF nlVno MOCT 9920.

.7 Mo cornacoBaHunio mexay 3aKka3yMKOM W M3TOTOBUTENEM TPaHCOpPMaTopbl KNaccoB HanpskeHus 35 kB u
CBbIe MOTYT 6bITb U3rOTOBNEHLI C KAGENbHBIMM BBOAAMM.

.8 Mo cornacoBaHuio mexay 3aKa3qdMKOM M U3roToBUTENEM TpaHcdopmMaTopsbl knaccos Hanpsxennsa 110 kB u
CBblLUEe MOTYT ObITb M3roTOBNEHBI C BBOAAMM AN NPUCOEANHEHUS] K 3ierasoBomy ob6opyaoBaHuio.

.9 PacnonoxeHue BBOAOR MachsHbIX TPAHCHOPMATOPOB M 32>KMMOB CYXUX TPAHCHHOPMAaTOPOB AONKHO ObITb yKa-
3aHo B H1 Ha TpaHcdhopmaTopbl KOHKPE THEIX BUAOB.

.10 Yctponctea PIMH gomxHbl cootBeTcTBOBATH Tpe6oBanusam FOCT 24126 wnv HA Ha ycTpoiitctea PIH.

.11 MacnsHble TpaHcopMaTopbl AOMXKHbI OblTb CHaGXeHbl BCTPOEHHbLIMM TpaHcdopmaTopaMu TOKa Mo
FOCT 7746 B cooTBeTCTBUM C TpeBoBaHMsiMu HI1 Ha KOHKpETHbIE TPAHCHOPMAaTOpbI; MO COrNacoBaHMI0 MEXY U3rOTOBUTE-
NeM 1 3aKa34MKOM BO3MOXHA YCTaHOBKa BCTPOEHHbIX TPaHCHOPMATOPOB, He NpeaycMoTpeHHbIXx TOCT 7746.

.12 Bce oTBeTBNEHUsi 0T TpaHCchopMaTOPOB TOKA AOMKHbI 6bITh BoIBEAEHbBI B KOPOBKY 3aKMMOB 111 BO3MOXHOCTH
npucoeaguHeHusi kabenen.

.13 EmkocTb pacwmpuTens 4ormkHa obecneymBaTth NOCTOSIHHOE Hanu4yme B HEM Macra Npu BCex pexxumax paboThbl
TpaHcopmaTopa oT OTKITIOHYEHHOIO COCTOSIHUSA 10 HOMUHATBHOW Harpy3ku 1 Npu KornebaHmax TemnepaTypbl OKpyKatoLe-
ro Bo34yxa, ykasaHHbixB4.2.1unn4.2.2, npyyem npu neperpyskax, yCTaHOBMEHHbIX B 6.2, Macno He AOIKHO BbINIMBATLCA.

Ha macnoykasatene unv pacumpurene AomkHbl ObITb HAHECEHbI KOHTPObHBIE METKM A5 CNEAYOWMX TeMnepaTyp
macna:

mMuHyc 45 °C, muHyc 15 °C, munyc 40 °C — ans KniMMaTnyeckoro UCNonHeHus Y;

muHyc 60 °C, muHyc 15 °C, muHyc 40 °C — ansa knumatmnyeckux ucnonHenmnn XJ, YXJI.

MpumeyaHune—[lna KOHKPETHLIX YCITOBWI OXNAXAAIOLLEN Cpeabl, OTNNYHaWUXCA OT NpeaernbHbIX, YKasaH-
HbiXB4.2.1unun4.2.2 (BHYTPEHHSS yCTaHOBKA M ApP.), EMKOCTb pacluMpuTensi BbIOpawT MCXO4A U3 NpederbHbIX 3Ha4eHUM
TemnepaTypbl, HOPMUPOBAHHbIX 1151 STUX KOHKPETHbIX YCITOBWIA.

.14 MacnsHble TpaHcopMaTopbl MOLWHOCTBIO 25 KB - A 1 6onee AomnXHbl ObiTe CHAbXeHb! pacluMpUTenemM unm
APYron 3aWwnTon, NpeaoXpPaHAIoWen Macno OT HEMNOCPEACTBEHHOTO COMPUKOCHOBEHNS C OKPYXaloLWMM BO3YXOM.

PacwmpuTtens gonxeH 6biTb CHabXeH BO34yX00CYyLUMTENEM C MaCNsHbIM 3aTBOPOM UMKU APYIMM YCTPONCTBOM Anst
3alUMTHI Macna B pacwumpuTene OT HEMNOCPEACTBEHHOIO CONMPUKOCHOBEHWS C OKPYXKaIoLWMM BO34YXOM.

KOHCTpyKUMSi BO3AYXOOCYLLNTENS A0IKHA 06ecrneunBaTh BO3MOXHOCTb HAbN0AeHUA 3a COCTOSIHMEM cop6eHTa npu
aKcnnyaTauum TpaHcdopmMaropa.

.15 KoHCTpyKums pacwmpuTens AOKHA NCKNI0HYaTh BO3MOXHOCTb NONagaHusa OCTaTKOB Macna U3 pacumpure-
nsi B Gak.

.16 B HWxXHel 4YacTn paclumpuTens gonxkHa 6biTb NpegycmoTpeHa npobka ans cnuea macna. B TpaHchopmaTopax
C rasoBbIM pere mexgy pacwwvputenem n 6akom AOMKHO BbITb YCTAHOBMEHO 3amnopHOe YCTPOWCTBO C yKasaTernem
NONOXEHWs.
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.17 B TpaHcdopmMaTopax MOWHOCTLIO 8o 1 MB - A BKNIOUMTENBHO paclumnpuTenb JOMKeH ObiTb CHaGXeH yCcTpo-
CTBOM AJ15 3aNMBKU Macrna, a B TpaHcgopmaTtopax 6onbLiein MOLWHOCTM — 3amnopHbLIM YCTPOWCTBOM.

.18 Bakn macnsiHbIX TpaHcopMaTopoB AOMKHbI BblAEPXUBATL UCMbITAHUA HA MEXaHWYeCKy0 NPOYHOCTL B COOT-
BeTCTBWM ¢ Tabnuueni .1. VicnbiTaHnsi TpaHCoOpMaTopoB MOLWHOCTEIC A0 6,3 MB - A BKNIOYMTENBHO Ha HaNpsikeHue oo
35 kB BKtouMTENBHO M € rothprpoBaHHbIMK Gakamy — no HI Ha gaHHble TpaHcopMaTopsl.

Ta6nuua I.1

AcnbitaHne

HomuHanbHas MOLHOCTb
Knacc HanpsieHusi, kB

TpaHcdopmartopa, MB - A Nnpu Bakyyme ¢ 0CTaToOMHbIM
n36bITOYHBIM gaBneHuem, kMa
naeneHuewm, klMa

Bonee 6,3 [o 35 Bkntou.
s 5025
110 50
2,5 n bonee
150 n Gonee He 6onee 5

.19 Baku TpaHchopMaTOpPOB C a30THOWM NoAyLWKON 6e3 paclumpuTens AOMKHbI BbIAEPKMBATBL UCTIbITAHWSA HA MeXa-
HUYECKYI0 MPOYHOCTL NPV BaKyyMe Mo HoOpMaM, ykasaHHbIM B Tabnuue I™.1, npu n3bbl ToUHOM aaeneHun, pasHom 75 *okMa.

.20 BTpaHcthopmMaTopax c Maccol akTuBHON YacTh 6onee 25 T 6aku 4OKHbI UME T HVXKHUIA pasbeM, ecnv B H He
yKa3aHo MHoe.

.21 Mo cornacoBaHWio MeXay W3roTOBUTENEM U 3aKa3ynkom Gaku TpaHcopMaTopoB MOTYT M3roTOBIISITHCS
HepasbeMHOMW KOHCTPYKL MM (C 3aBapeHHbIM pa3beMOoM).

.22 MacnsiHble TpaHcopMaTopbl M TPAHCHOPMAaTOPbI C HEFOPIOUYUM XUAKUM ANINEKTPUKOM, KPOME repMe TUYHbIX
€ rooprpoBaHHbIM GakoM, JOIKHbEI CHAabXaTbCsl MacroykasaterneM (ykasaTernem YpOBHS XUOKOCTH).

.23 B tpaHchopmaTopax mowHocTeio 10 MB - A 1 6onee macnoykasartenb AomkeH 6biTb CTPENOYHOro TMNa n
BKITloYaTh B ce05 gaTumMky MMHUMAaIbHOMO M MakCUMarbHOro ypoBHEN macna.

.24 KoHCTpykuMsi MacnoykasaTerns co CTeKsIHHOM Tpybkoli AormkHa o6ecneunBaTth 3ameHy Tpybkv 6e3 cnimBa mac-
nan3 paclwmpuTens.

.25 MacnsHble TpaHcthopmaTopbl MOWwHOCTLIO 1 MB - An Gonee, a Takke Bce repmeTuyHbIE MacnsiHble TpaHcdop-
MaTopbl, KPOME TpaHchopMaTOpOB C roppupoBaHHbIMK 6akamMu, 4OMKHBI UMETE MAHOMETPUHECKUI TEPMOMETP C ABYMSI
nepecTaBHLIMU CUrHANbHBIMW KOHTAKTaMM.

MacnsiHblie TpaHchopmaTopbl BCEX BUAOB CUCTEM OXNaXaeHus, kpome euaa M, aonxHel 61T CHabXeHb MaHoMeT-
pU4eCcCKMMU TepMOMETpaMm ANSA U3MEPEHNsa TemnepaTypbl BEPXHUX CNOEB Macna u Ana aBToOMaTMYECKoro ynpasneHust
CUCTEMON OXNaXOAEHWSI.

TemnepartypHasi NorpelHOCTb MAHOMETPUHECKUX TEPMOMETPOB HE A0MKHa NpeeblwaTtb + 5 °C.

I".26 CurHanbHble KOHTaKTbl MAaHOMETPUHECKUX TEPMOMETPOB AOMKHbI paboTaTk B UENsiX ynpaBrneHusi U KOHTPOJIIs
HanpsxeHnem 220 B nocTosAHHOTO NN NEPEMEHHOrO TOKA.

.27 Koprnyc maHOMETpUUECKOro TepMOMETPa AOMKeH 6bITh yKpenneH Ha BeicoTe He 6onee 1,6 M OT ypoBHs hyHaa-
MEHTa.

.28 MacnsiHble TpaHccopmaTopbl AOMKHBI 6bITE CHAGXeHbI apMaTypon ansa 3anveku, oTéopa npobbl, cnuea u
dhunbTpaumMm macna v nogkroUeHUs BakyyM-Hacoca B COOTBETCTBUM ¢ TpeboBaHuammn HJ] Ha KOHKpeTHbIe BUAbI TPaHC-
cdhopmaTopos.

.29 MepmeTnuHble TpaHchopmaTopsl 63 pacwuputenen 4omkHel 6biTb cHaGXeHbl MaHOBakyymmeTpoM. ['epme-
TUYHbIE TPaHCOpMaTophbl ¢ roppupoBaHHbIMKU 6akamn cHabxalT MaHOBaKYyMMETPOM MO 3aka3ly notpeburtensi.

.30 BTpaHcdopmaTopaxHanpsbkeHmem 110 kB v cebiwe apmaTtypa ans ot6opa npobsl macna AomnkHa HaxoauTbCs
B HWXHeW vacTu 6aka n 6aka ycrpoinctea PIMH u gonxna:

- NO3BONATL 0TOMpaTh NPo6y Macna Ha BeicoTe He 6onee 10 mm oT gHa 6aka;

- JONYCKaTb BO3MOXHOCTb NPUCOEANHEHNS PE3UHOBOTO LIMNAHTA U NNABHOIO PErynupoBaHusi CTpyMm.

Insa octanbHbIX TpaHchopmaTopoB TpeboBaHuA k apmatype ansa otbopa npobel macna — B cootBeTcTBUM ¢ H Ha
TPpaHcOpMaTOPbl KOHKPETHLIX BU0B.

.31 TpaHcdopmaTtop, y KOTOPOro paamuaropbl UNu OXnaguTenu AEMOHTUPYIOT HA BPeMsi TPaHCNOPTUPOBaHWS,
DOMXEH UMETL 3aropHYI0 apMaTypy, No3BorisiioLLYI0 CHUMATL pagnaTopsl Unu oxnagutenu 6e3 cnuea macna us 6aka.

.32 Paguatopbl n oxnagurenu, AEMOHTUPYEMBIE HA BPEMS TPAHCNOP TUPOBAHUS, AOIKHbI 6bITb CHabxeHb! Npo6-
Kamu B HUXKHEN U BEpXHeN YacTsiX.

.33 KpaHbl 1 3aTBOpbI, YCTAHOBIEHHbIE HA TPaHCOpMaTope, AOIMKHBI UMETb METKM, yKa3sbiBaloLwwme uX rnoro-
XKeHue.

.34 3anopHas apmatypa gornHa 6biTb CbEMHON.

.35 3anopHas apmatypa TpaHcdopmaTopoB ¢ Bugamu cuctem oxnaxaenuws AU, HALU, U, HL gonxHa o6ecne-
4MBaTh BaKyyMnpoBaHue 6aka, CMCTEMbl OXITaXAEHWA U OTAENbHbIX €€ 3NIEMEHTOB.
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.36 MacnsiHble TpaHcdopmaTopbl MoWwHOCTEIO 1,6 MB - A n Gonee ¢ pacwmpuTenem AoNXHbl ObiTb CHabXeHbl
rasosbiM pene. TpancdopmaTtopsl MowHOCTbI0 0T400 40 1000kB - A ¢ pacwuputenem cHabxatoT ra3oBbIM pene rno 3akasy
noTpebutens.

Pene gomxHo 6biTe NpucnocobneHo Ans BU3yanbHOIro KOHTPOIS BbiAENUBLLErOCs rasa, a Takke gnsa otéopa npobsi
rasa.

.37 Yctpovicteo PINMH gonxHo 66T cHabxeHo CTPYWHbIM 3aWwuUTHEIM pene. Pacwmputens yetpoicTea PIMH gon-
eH BbITb CHabXeH 3N1EMEHTOM, CUTHaNMU3NPYIOLLKUM O HU3KOM YPOBHE Macra.

.38 Mo 3akasy noTpebutens TpaHchopmMmaTopbl MOWHOCTEIO 400 1 630 KB - A ¢ paclumputenem, npegHasHaveH-
Hble AN MMTaHns COOCTBEHHbIX HY>KA CTaH LU M NOACTaHUMMI M yCTaHaBNUBaEMble BHYTPY 34aHWI, 4OMKHbI BbITh CHabXxe-
Hbl ra30BbIM pene.

.39 B tpaHcthopmartopax, MMeloLWwmx ra3oBoe pene, nonocTu, B KOTOPLIX MOryT CKannnBaTbCs rasbl, JOJIKHbI ObITb
COeAUHEHbI C KONNEeKTOpOM, OTBOAAWMNM ra3 B ra3oBoe perne.

.40 YcTaHOBKa ra3oBoro pere Ha TpaHcopmaTope gomKHa crnocob6CTBOBATb UCKITIOHEHNIO NOXHbIX cpabaTbiBa-
HUI Npu paboTe TpaHcdopmaTtopa.

.41 TpaHcopmaTtopbl, KpOME repMeTUYHbBIX TPaHCHOPMAaTOPOB ¢ roppmMpoBaHHbIMK Bakamu, GOMXHbI OblTb
cHabxeHbl ycTporcTBaMm A4ns 3awm el 6aka oT NoBpexg4eHUsi NPy NOBbILLEHUN BHYTPEHHETO AaBINEHUsI B COOTBETCTBUM C
TpeGoBannsimn FOCT 12.2.007.2.

Ansa repmeTudHbIX pacnpegenuTenbHbIX TPAHCHOPMAaTOPOB MOLHOCTBIO A0 2,5 MB - A BKNIOYMTENBHO ACMKHA
6bITb NpeayCMOTPeHa BO3MOXKHOCTb YCTaHOBKM YCTPONCTB A4nsi cGpoca AaBneHus.

.42 TpaHcdopmatopbl MolwHocTeo 1 MB - A 1 Gonee, repmeTUYHble TpaHchopMaTopbl ANt KOMIMEKTHbIX TPaHC-
hopmaTopHbIX NogcTaHuui MoWHOCTbIe 160 KB - A 1 6onee ¢ MaHOBaKyyMMETPOM, a Takxe TpaHchopmaTophbl, CHabXeH-
Hble ra30BbIM perie, A0NKHbI OblTh CHaGXeHbl KOPOOKON 3aXXMMOB M NPOBOAKON B 3alLUTHOWM 06onovke, coeanHsAoWwen
nNpuGopbI CUTHaNM3auumn, 3alWmThbl, 8 TAKKE BCTPOEHHbIE TPaHCHOPMaTOpbl TOKa C KOPOOKON 3aKMMOB.

.43 TpaHcdopmaTtopbl MowHOCTEIO 125 MB - An 6onee (TpaHchopmaTopbl MeHbLWEN MOLWHOCTBIO — No Tpeboea-
HUIO 3aKasynKa) AOMKHbI ObITb CHabXeHbl yCTpoWcTBOM Ans oT6opa npob rasa U3 ra3oBoro pene ¢ ypoBHA YCTaHOBKM
TpaHcdopmaTopa.

.44 TpaHcdopmaTtopbl MoWHOCTEIO 83 MB - A u 6onee gonxHbI NpegycMaTpuBaTh BO3MOXHOCTb YCTAaHOBKM TEN-
NOBbIX U3BeLLaTene ycTponcTea obHapyXeHus noxapa.

.45 TpaHcdopmaTtopsbl ¢ HanpspkeHnem odmoTkm HH, paeHbim 0,69 kB 1 MeHee, no 3akasy noTpebutens gonXHol
6bITb cCHabxeHb! NPOBUBHBLIM NPEAOXPaHUTENeM.

.46 TpaHcdopmaTtopbl MowHOCTEIO 1 MB - A 6onee knaccoe HanpskeHns 6 KB 1 Bbiwe onkHbl 6bITb CHaGXeHbI
YCTPOMCTBOM /1115 NepeKaTKy B NPOAOIIbHOM U MONEPEYHOM HanpaeneHusix.

Cyxue TpaHcdopmaTopbl JOIKHbI GbITh BEINOMHEHE! HA Canaskax, NpeAHa3HaqYeHHbIX Kak ANA NPOgONbHOIO, Tak 1
ONA NoNepeYHoro nepeaBuXeHN.

Cnocob nepeBrkeHns ocTanbHbIX TpaHcHopMaTopoe u TpaHchopmatopos ana KT gomkeH yctaHaBnuBaTLCA B
HA Ha aTu TpaHcdhopmaTopbl.

.47 WupwHa koneu n paccTosiHue Mexay CpeaHMmMmn NMMHUAMU KaTkoB AN TpaHchopmaTopoB maccon meHee 200 T
OOMXKHbI COOTBETCTBOBaTb Yka3aHHbIM Ha pucyHke .1 n B Tabnuue M2, a ana Tpancdopmatopoe 200 T n 6onee — Ha
pucyHkax [.2— .4 uB Tabnuue I".3.

Ta6nwuua I.2

HavumeHoBaHue napamerpa HopmaTtusHoe 3HaueHue napamertpa

PacctosHne mexgy cpegHumMm
TNIMHUAMW TNaJIKUX KaTKOB A, MM 500 600 820 1070 1594 — — —

WLnpuHa koneu pansi KaTtkoB €
pebopgovi 5, Mm — — 750 1000 524 2000 2500 3000

[MfpnmMmedvyaHusn

1 TMprMeHeHne KOHKPETHOrO TUNa KaTKoB ¢ peGopaon nnn rnagkmx KaTkoe, a TakKe yKkaszaHHbIX B Tabnuuyax.2mnl.3
W Ha pucyHkax [.2—T .4 paccTosiHuin Mexay kaTkamu cnegyer ycraHaesnueats B HJ] Ha KOHKpeTHbIe TpaHcdopmaTopbl.

2 Ces3b Mexay maccoi TpaHcopmMaTopoB U Koneew pekomeHayemas.

3 Casiab Mexay paamepamm Ha pyucyHkax [.2—I .4 n nocago4HbIMM MeCTaMy KApeTOK Ha TpaHcdopMaTope JAoMmKHa
COOTBETCTBOBAaTL pazmepam penbcoBno FOCT P 51685.

4 Tlo cornacoBaHuio MeXay U3roToBUTENEM U 3aKa34MKOM AOMYCKAETCA NPUMEHEHWNE LUMPUHBI KONEW Ansi nonepey-
HOW NepeKkaTky TPaHChOPMaTOPOB, a TaKKe YNCNa KAaTKOB, OTNINYAIOLWUNXCS OT YKa3aHHbIX Ha pucyHkax [.2—I 4.
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PucyHok .1 — TpaHcdopmaTopbl Mmaccon meHee 200 T
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PucyHok .3 — TpaHcdopmaTopsl maccoi ot 255 ao 300 T
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PucyHok I".4 — TpaHccopmaTtopsl Maccor o1 300 4o 700 T
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Ta6nuuya I3

—
Homep pucyHka LimpuHa nonepeyHon koneu B, Mm PaccrosiHue mexay ocsimu koneu I, Mm
1524 —
r2 2000 —
ra 1524 4164
) 2000 5140
ra 1524 3188
’ 2000 4164

.48 B TpaHchopmaTopax nonHown maccom cebiwwe 0,05 T gomkHa 6biTb NpegycMoTpeHa BO3MOXHOCTb UX NepeaBu-
KEHUS NPY MOHTaxXe.

TpaHchopmaTopbl NOMHON MAaccom CBbiwe 5 T A4OMKHbI UMETb YCTPONCTBO AT 3a4anuBaHunst Npu Nepekarke.

CocTaBHble YacTu TpaHcgopmaTopa macco cebilie 0,05 T AOMKHBI UMeTb NPUCNOcobreHnst 4rs CTPONNEHUS NpU
nogbeme.

.49 TpaHcthopmaTopbl NONHOM MACcCoW CBbile 25 T OMKHbI ObiTb CHAGXeHbI PacnonoXeHHbIMW B HUXKHEN YacTh
6aka ycTponcTBamMm Ansi yropa ronosok JIOMKpaToB, o6ecneumBaiolMmm yCTAHOBKY AOMKPATOB, NOABOANMBIX MO, TPaHC-
copmarop.

.50 MacnsiHble TpaHCchOpPMaTOPb! AOMKHLI UMETh KPIOKM UITU MHbIE YCTPOMCTBA Airis NoAbeMa NonHOCTbIo cobpaH-
HOIO 1 3anonHEeHHOro Macnom TpaHcdopmaropa.

.51 Moabem TpaHchopmaTopa NonHon Mmaccom cebiwwe 200 T B MONHOCTLIO COBPaAHHOM BUAE NPY MOHTaXe U B
aKkcnnyaTauum nommkeH OblTb COrNacoBaH MeXY U3roTOBUTENEM M 3aKa3uMKOM.

.52 Macno B 6ake unu pacwmputerne KoHTakTopa yctporctea PIMH gomnkHo 6biTb 3aWwmiLeHo OT HENOCPeACTBEH-
HOTO KOHTaKTa C OKPY>XatoLLMM BO34YXOM BO3QyXOOCYLUUTENEM C MACsiHbIM 3aTBOPOM UMK APYTUM YCTPOMCTBOM.

.53 MacnsiHble TpaHcdhopmaTopbl ¢ Maccon macna cebiwe 1000 Kr 4oMmKHbl 6bITb CHabXeHb! PUNbTPamMn: TEPMo-
cUOHHBIMM — MpU BUZax cuctem oxnaxgeHusa Mu [1, ancop6umoHHbEIMM — Npu ocTanbHbIX BUAAX CUCTEM OXITaXAeHUA U
rnbTpamMm OHNCTKM Macna oT MeXaHU4eCKuX npumecen — npum Bupax cuctem oxnaxaenus L, HALU, U, HL.
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Mpwvnoxenne [
(o6sa3aTtensHoe)

CucTeMbl oXnaxaeHus1 MacnsiHbIX TpaHcghopMaTopoB

0.1 O6wwue TpeboBaHus

[.1.1 Cuncrema oxnaxaeHusi gomkHa 6bITb paccunTaHa Ha OTBOZ TeNna, BbiAENsIoWErocs B TpaHchopMmaTope B
oxnaxgarowyio cpegy, n obecneumBaTh €ro TENMOBON PEXUM B COOTBETCTBUM C TpeboBaHusimm 6.2.1.

[.1.2 3a ucknioyeHnem repMeTUHHbIX TpaHcopMaTopoB C rodprvpoBaHHbIMM BGakamu cUcTeMa OXNaxgeHus
OoImKHa ObITb HaBelweHa Ha 6ak NMG0 BbiHeceHa.

[.1.3 Cucrembl oxnaxgenus sugos [, AU, HAU, L| v HU gormkHb umeTh wkadb aBTOMATMHECKOro ynpaBneHus.

LLikadhbl aBTOMaTUUYECKOTO ynpaeneHusa cuctemamm oxnaxgenus sugos [U, HAL, Liv HL gonxHel ycTaHasnueBaTh-
cs1 oTAenbHo oT 6aka TpaHcdopmaTopa.

[.1.4 Cucrembl oxnaxgenus engos AU, HAOU, L v HL gomkHel npegycMaTpuBaTth pe3epBHbIe OXNnaguTenu.

[.1.5 BnekTpoaBurateny BEHTUNATOPOB U 351IEKTPOHACOCHI [JOIKHbI UMETb aBTOMaTuyeckue BuIKnovatenu ans
3alUUTbI OT TOKOB KOPOTKOTO 3ambikaHus. [pn aTom anekTpoasuratenu cuctem oxnaxaenus sugos AL, HAL, LI v HL gonx-
Hbl UMETb 3aWMTy OT paboThl Ha ABYX dhasax.

[.1.6 HanpspkeHne nutaHusn snexkTpoaBuraTenen BeHTUNSATOPOB M anekTpoHacocoB — 380 B nepeMeHHOoro Toka,
uenen ynpasnenms — 220 B noCTOAHHOrO nn NnepemMeHHoro Toka.

Mo 3aka3y noTpebuTens B cucteme oxnaxaenusi Buga [1 tpaHccopmaTopoB knacca HanpsikeHusi 110 kB u meHee
MOryT BbITb NMPMMEHEHbI 3NEKTPoABUraTenu ¢ HanpskeHnem nutadus 220 B nepemeHHoro Toka.

0.1.7 Cucrembl oxnaxaenus sngos HALU v HL nomxHbl 66iTb 06ecneveHbl ycTponcTBaMu Arnisi NPUCOSANHEHUS]
npnGOpOB KOHTPOIs pacxoaa Macrna.

[.1.8 Oxnagutenu BolHECEHHbIX cucTem oxnaxaeHus BugoB Ll n HL| gonHbl 6b1Tb yCTaHOBMEHbI B NOMELLLEHUSIX C
Temnepatypon Bo3gyxa He meHee 5 °C.

0.1.9 B cucremax oxnaxgexus sugos Ll u HU gonxHo 6biTb 06ecneveHo NpeBbIiLEeHNE NMAPOCTATUUECKOTO AaBrie-
HWA Macna Hag gaeneHnem Bogp! (B ntobol Touke oxnagntens) He meHee 10 kMa Npy MMHMManNbHOM YpPOBHE Macra B pac-
WwupuTene TpaHcdopmaropa.

0.1.10 B cuctemax oxnaxaeHus Buaos Ll n HL kaxabii anekTpoHacoc gonxeH 6biTb CHaGXeH MaHOMETPOM U KadK-
bl OXNnaguTernb — MaHoMeTpamMu U TepMoMeTpaMu Ansi UaMmepeHusi AaBnNeHna n Temnepartypel Mmacna v Boabl Ha BXoa-
HbIX 1 BbIXOAHbIX NaTpybkax oxnaamTens.

0.2 Tpe6oBaHus Kk hyHKLLMOHMPOBAHMIO CUCTEMBI OXNaXaeHna Buga [

0.2.1 ABTOMaTM4eckoe ynpaeneHue cucTeMon oxnaxaenus euaa [ gonxHo obecrneymsaTth:

- BKITIOYEHWE 3NeKTpoaBUraTene BEHTUNATOPOR NPU QOCTUXEHUN TEMMEPaTYPbl BEPXHMX cnoes macna 55 °C nnm
npv OCTUXEHWU TOKa, paBHOro 1,05 HOMWHaNBHOrO, — HE3aBWCKMMO OT TEMMEPAaTYPbl BEPXHUX CITOEB Macna;

- OTKIMIOYEHUE 3MEKTPOoABUraTenen BEHTUNSATOPOB MPY CHXEHMM TemnepaTtypbl BEpXHUX crioeB macna go 50 °C,
ecnv Npv 3TOM TOK Harpy3ku meHee 1,05 HoMUMHaNBHOrO.

0.3 Tpeb6oBaHus k hbyHKLUMOHMpPOBaHUIO cucTeM oxnaxaeHus sugos AL, HOLU, L, HL

0.3.1 ABTOoMaTuyeckoe ynpasreHue cuctem oxnaxgenus sugoe AL, HOL, Ll v HU gonxHo o6ecnevunBath:

- BKITHOYEHME 3M1EKTPOHACOCOB U 3reKTpoABuraTenen BeHTUNSTOPOB (4ns cuctem oxnaxgenus sugos AL v HALL);

- BKITHOYEHUE 3ITEKTPOHACOCOB W 3IeKTPOABUIaTeNeNn BEHTUNATOPOB (Ans cuctem oxnaxgenus suaos AU v HALL)
pe3epBHOIO OXNaanTens B3aMeH fo6oro aBTomaTuyecku aBapuinHo oTKMo4eHHOro paboyero;

- BKITIOYEHME PE3epPBHOIO NMUTaHUS NpU HeJOMNyCTUMOM CHUXEHUUN UMW NCHE3HOBEHUW HaMNPSXEHUS B OCHOBHOWM
uenu, a Takke 0bpaTHOE NepekIioYeHre Ha OCHOBHYIO LieMnb NPY BOCCTaHOBITEHUW B HEN JONYCTVMOIO HanpsikeHUs;

- BKITIOYEHUE 1 OTKITI0HMEHWE HarpeBaTenel Wwkada aeTOMaTU4ecKoro yrnpaeneHs cMcTeMamm oxXnaxaeHusi BUOoB
AL v HALL

[.3.2 ABTomaTudeckoe ynpaeneHve cuctem oxnaxgenus eugos HALL, L, HU gonxHo obecneunBaTth crneaytowyio
paboTy aNeKTpoOHacOCOoB:

- Mpy TeMNepaType BepxHuX croeB macna B 6ake, paBHol 15 °C v Gonee, AoMmkHbI paboTaTte Bce paboune 3nekT-
poHacochl;

- MpV TemnepaType BepXHUX crioeB Macna B 6ake MeHee 15 °C gorxeH paboTaTb TONBKO NYCKOBOW 3NEKTPOHaCOC.

0.3.3 ABTomatnyeckoe ynpaenenve cuctem oxnaxgenvs sugoe AL v HOL gomxHo obecneuuBatb paboty
aneKkTpoaBUraTenei BEHTUIISTOPOB U 3NEKTPOHACOCOB ArA CUCTeMbl oxnaxaeHus enga AL v anekrpoasurateneii BEHTU-
NSTOPOB A4NsA cucTeMbl oxnaxaeHus suaa HAL rpynnamu:

- NepBOV — B peXMME XONoCTOro Xxo4a unu npu Harpy3ake He 6onee 40 % HOMWHaNbHOTO TOKa;

- NepBOVi U BTOPOW — Npu Harpy3ke TpaHcdopmaTopa 6onee 40 % HOMUHATNBHOTO TOKa;

- NepBol, BTOPOW 1 TpeTbel — npw Harpy3ske TpaHcdopmaTtopa bonee 75 % HOMUHaNBHOIO TOKA.

Mpu HebonbLOM KONUYECTBE OXNaaMTenen YACNo rpynn MoxeT BbITb COKpaLLEHo.
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OnekTpoaBMraTenu BEHTUNSITOPOB AOMKHLI paboTaTh TOMBKO NpU TEMNEPATYPE BEPXHUX crnoeB macna B 6ake
6onee 40 °C — rpynnamm B 3aBUCUMOCTM OT Harpy3ku TpaHcdopmaropa.

1.3.4 B cucremaxoxnaxgenusi Buaos Ll v HL| umpkynsiumsi Boapl Yepes MacrnooxnaguTeny 4ormKHa aBTOMaTUYeCKu
OCYLWECTBNATLCS NOCcne BKITIYeHUs pabounx arnekTpoHacoCOB LIMPKYISILUKM Maca v OTKNYaTLCA NPY CHWKEHUN TeMe-
paTypbl BEpXHUX crnoeB macna B 6ake Huxe 15 °C unum npy CHATUM HanpsiKeHus1.

[.3.5 AsTomaTunyeckoe ynpaeneHue cuctem oxnaxaexus sugos 1L, HALL, L v HU gonxHo o6ecneuneats Boigavy
CUrHaNoB A41s OCyLWeCTBINEHWS CrieAyIoLLel CurHanu3aumm:

- O BKINIO4YE€HUN CUCTEMbI OXTNaXXaeHus:

Mpw BKIIOYEHUU MYCKOBOI0 311EKTPOHAcoCa,
npw BKITIOYE€HUM paboumx 3reKTpoHacOCOB;
- 0 HEUCNPABHOCTU CUCTEMbI OXITAXAEHUSI:
npv aBapunHOM OTKIIOYEHMM MYCKOBOIO 3I1EKTPOHAcoCca,
npv aBapuiHOM OTKIIoYeHuM nioboro pabouyero anekTpoHacoca,
npv aBapunHOM OTKIMIOYEHWUM PE3EPBHOIO 3MEKTPOHACOCA,
Mpw BKIIOYEHUN pe3ePBHOIO 3IEKTpoHacoca,
NPV HEOTKINIOYEHMM MYCKOBOIO 3rieKTpoHacoca npu paboTalowmx paboumnx anekrpoHacocax,
Npw BKITIOYEHUN pe3ePBHOIO UCTOYHUKA NMUTAHUS CUCTEMBI OXITaXAEHUST;
- 06 OTKIMIOYEHUN CUCTEMBI oxXnaxpeHwus:
npu OTKINIo4YeHUN paboyero n pe3epBHOr0 UCTOYHUKOB NUTaHUS1 CUCTEMBI OXITAXAEHUS,
npw OTKITIOYEHMM NMYCKOBOTO M BCEX PabouMX 3MEKTPOHACOCOB;

- 0 BKITIOYEHUM M OTKITIOYEHUM HarpeBarens (ansa cucrem oxnaxaexus sugos LU v HAOLL).

1.4 Tlo cornacoBaHWio MeXAy M3roTOBUTENEM M 3aKa3UUKOM MOTYT GbiTb YCTAHOBMEHBI KOHTPOIb 32 TEMNepaTypon
Hambonee HarpeTon Touku 06MOTKM TpaHcopMaTopa U COOTBETCTRYIOLLME anropUTMbl YNPaBNeHUsl CUCTEMON oxnaxae-
HUSL.

0.5 Yka3sanusi o pabote TpaHchopMaTopoB Npu npekpaLweHMm MYHKUMOHMPOBAHUS CUCTEMbI OXINAXAEHNSA JOIKHbI
6bITb 3NOXEHbI B 3KCMNNyaTauMOHHbIX JOKYMEHTaX.

[1.6 BeopgHble annapartbl 3aWwmThl OT TOKOB KOPOTKOIO 3aMbIKaHUA WKaoOB aBTOMATUHECKOTO YNPaBIIEHNS CUCTE-
MOV OXNaxaeHWs AOMKHbI ObITb CTOMKUMM K IENCTBUIO TOKOB CKBO3HOTO KOPOTKOMO 3aMblKaHUS! CO 3HAYEHWUEM aMINUTya-
Horo Toka 16 KA.

0.7 B cuctemax oxnaxgeHus 4OImKHO 6biTb NPesycMOTPEHO PyYHOe ynpaBneHue.
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Mpunoxenne E
(o6asarensHoe)

nepeqel-lb TeXHU4eCKUX AaHHbIX U XapakTepUCTUK, ykaibiBaeMbIX B nacnopTte 'rpal-lccbopmaTopa

E.1 YcnoBHoe 0603HaueHne cXeMbl U rpynnbl coeagnHeHNa 0GMOTOK.

E.2 HomwmHanbHasiyactoTaB repuax.

E.3 HomuHanbHbIA pexum (YKasbiBaloT, €CMY PEXUM OTNIMHAETCH OT NPOAOIIKUTENBLHOTO).

E.4 HomuHanbHas MOLWHOCTb B KUMOBOMNbTaMNEpPax (YKasbiBaOT TAKKE MOLWHOCTU OCHOBHBLIX O6MOTOK Tpexobmo-
TOYHBIX TPAHC(OPMATOPOB M MOLHOCTL 06MOTKM HH TpexobmoTouHbIX aBTOTpaHchopmMaTopoB).

E.5 HomwuHanbHbie HanpsixkeHus TpaHcopmaTopa n HanpsXXeHUA OTBETBNEHUIA B BOMbTAX UMW KUMOBONbTAX.

M pwnwmeyanune—[na ogHodasHoro TpaHchopmaTopa, npeaHasHaveHHOro AN CoeanHeHns B TpexdasHyio
rpynny, HanpspkeHusi obMoToK, coeauHaeMbIX B 3Be3ay, 0603HaqaloT B BuAE Apobu, umcnuteneMm KOTOpon sienseTcs
NUHENHOE HanpstkeHue TpexdasHON rpynnel, a 3SHaAMeHaTenem 3.

E.6 HomuHanbHbie TOku 06MOTOK Ha OCHOBHOM OTBETBNEHUMW B aMnepax.
E.7 HanpsikeHne kOpOTKOro 3amblKaHWA Ha OCHOBHOM OTBETBNEHUW B NPOLEHTaX (ANA TPeXoBMOTOYHBIX TPpaHC-
(hopMaTOPOB YKa3bIBaIOT HAMNPSKEHNE KOPOTKOTrO 3aMblKaHNA BCEX Nap 06MOTOK).

Mpumeyanue—[na TpaHchHopMaTopoB MOWHOCTEIO MeHee 1 MB - A gonyckaetcs ykasbiBaTb 3Ha4YeHue
HaNPsHKEHUS1 KOPOTKOIO 3aMblKaHWs1, UBMEPEHHOE NPY NPUEMOYHBIX UCMIBITAHUSAX.

E.8 YpoBeHb M30nsLmMm o6MOTKM M ee HeWTPanu; Npyu 3TOM YKa3blBaloT UCNbITaTENbHbIE HANPSXKEHUS NPOMBbILEH-
HOW 4aCTOThI M MONHOIO NPO30BOIO UMIMYNbLCA ANSA BHYTPEHHEN U30nAumMn.

E.9 KnaccHarpeBoCTOMKOCTM M30NAUMN — TOMBKO AN CYXWX TPaHCHOopMaTopoB.

E.10 [laHHble npuemocaaToYHbIX UCNbITAHWN, Heo6xoaMMbIe ANs BBOAA TpaHcopmaTopa B 3kCnnyataumio.

E.11 MowHocTb TpaHcopmaTopa npu OTKNIOYEHHOM AyThe AnA TpaHcgOpMaTopoB ¢ oxnaxaeHvem [l.

E.12 Hanbonbwwii AnutenbHO 4ONYCTUMBIN TOK B 06Wel o6MoTKe Ana aBTOTpaHCHOpMaToOpOoB.

E.13 lNoTtepwm xonocToro xoga.

E.14 TNoTepw KOPOTKOro 3aMblKaHWA HA OCHOBHOM OTBETBNEHWUM BO BCEX NAPHBIX PEXMMaX.

E.15 TNoTepwu n HanpsixeHUe KOPOTKOTO 3aMbIKAHUA HA KpauHNX OTBETBNEHUAX — ansa TpaHcdopmaTopos PIH.

E.16 HanpsbkeHne KOPOTKOro 3aMblKaHUSA BCEX Nap YacTen pacluenneHHon o6MOTKM U nap U3 Kaxaon Yactu pac-
WwenneHHoW 0BMOTKM U KaX oW U3 HepaclLenneHHbIX 06MOTOK HA OCHOBHOM M KPalHUX OTBETBNEHUSX — AMNS TpaHCchHop-
MaTopoB C paclenneHHbMu oBMoTKkamm.

E.17 Tok xonocToro xoga.

E.18 ConpoTtueneHue 06MOTOK NOCTOSAHHOMY TOKY.

MpumeyaHune— Ecnn conpoTMBNeHNA NOCTOSAHHOMY TOKY Mexay OTAeNbHbIMU Nnapamu 3aXXnumMoB 06MOTKM
Tpexda3sHoro TpaHcdopmaTopa OTNMYalTeA APYr OT Apyra BCneACcTBUE KOHCTPYKTUBHBIX UMW TEXHONOMMYECKMX 0COBeH-
HOCTeNn ncnonHeHus o6MoTokK, 0TBoaoB, ycTpolicTs MBB (PINH) 6onee yeM Ha 2 %, To B nacnopTe AonmkHb! GblTb yKa3aHbl
M3MepeHHbIe 3Ha4YeHNA CONPOTUBIEHNI MeXay BCEMMW Napamm 3aXMMOB.

E.19 ConpoTuBneHue 1 TaHreHc yrna AuaneKkTpuYeckmx noTepb N3onsiumm TpaHcdopmaTopa.

E.20 3HaveHune Temnepatypebl, Npy KOTOPOW N3MEPANNCH CONPOTUBNEHNE OBMOTOK NOCTOSHHOMY TOKY, CONPOTUB-
TNeHne N TaHreHC yrna gUaneKTpu4ecknx noTepb N3onaumMm TpaHchopmaropa.

E.21 YkasaHue 06 obneryeHHoOWM n3onaumMm — ansi TpaHchopMaTopoB ¢ 06reryeHHON M3onsunen.

E.22 PacueTHas Tennosasi NoCcTOsIHHAA BpeMeHN TpaHchopmaTopa, a No COrNnacoBaHUKO MeXay M3roTOBUTENEM U
notpebutenem — MakcMmarbHas MMHUManbHasi pac4eTHbIe TEMNNOBbIE NOCTOSIHHbIE BpeMeHV 0BGMOTOK TpaHcdopmaTo-
pa— ons TpaHcopmaTopoB MoWwHOCTLI0 Gornee 1 MB - A.

E.23 ConpoTtuBneHue HyneBow nocrneaoBaTenbHOCTM — Ansi TpaHcopMaTopoB, Y KOTOPbIX U3MEpPEHHe 3TOro
CONPOTUBMNEHUS NPeayCMOTPEHO HAaCTOSILLMM CTaHgapToM unu HJ1 Ha TpaHcdopmMaTopbl KOHKPETHbIX BUAOB.

E.24 O6os3nauveHne HI v npobreHoe HanpskeHwe macna, NPYMEHEHHOTO NpU UCMbITaHWUSX, U Macra, KOTOPbIM
3anonHeH bak TpaHcthopmaTopa (4na TpaHchopMaTopoB Knaccor HanpsikeHus 110 kKB 1 cBbiwe gomKkeH BbiTb 4ONONHU-
TENBbHO YKa3aH TaHreHc yrrna gUaneKkTpu4eckux notepb macna npu remnepatype 90 °C).

E.25 3HaueHVsi u3MepeHHbIX CUIT NPECCOBKM KaXA0ro NpeccyoLwero Konbla He3aBUCUMO 0T MOLLHOCTM U Knacca
HanpsXXeHus.

E.26 [pyrve TexHn4eckue gaHHble MO YCMOTPEHUIO M3FOTOBUTENS UMW MO COMNMacOBaHUI0 MEXAY N3rOTOBUTENEM W
notpedutenem.

E.27 MacnopT gomkeH 6biTe 0chopmneH B COOTBETCTBMM ¢ TpeboBaHuamu FTOCT 2.601.

MpumeuvaHus

1 Onsawanpsokenns K3 (U,) kparinnx oTBeTBNEHWI (CM. E.16) nonyckaeTtcs ykasbiBaTb BMECTO M3MEPEHHbIX pac4eT-
Hble 3HAYEHMA C YHETOM PE3yNnbTaToB UCTbITAHUIA, TO €CTh C NEPECcHeTOM U3MEPEHHOTO 3HaqeHNs U, OCHOBHOTO OTBETBIe-
HUS K KpalHemy OTBETBMNEHUIO NPOMOPLIMOHANBHO OTHOWEHWU IO PacHeTHbIX 3HaYeHni U, .

2 [ns tpaHcchopmaTopoB MOLLHOCTBIO 40 6,3 MB - A BKNioUMTensHO 40NYyCcKaeTCs yKa3biBaTh HOPMUPOBAHHbIE 3Ha-
YeHUsi napameTpoB, NpuBedeHHbIx B E.13—E.17.
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MpwunoxeHne X
(ob6a3aTenbHoe)

MapKI/IPOBKa BbIBOAOB U OTBETBIIEHUN CUMOBbIX TpaHCCbOpMaTOPOB

.1 Mopsgok o6o3HaveHnA

MapKknpoBKY BbLIBOAOB U OTBETBIIEHWI CUITOBLIX TPAHCOPMATOPOB CreAyeT BhINOMHATh, NMPUMEHsIs CUCTEMY
0603Ha4YeHUNn, OCHOBAHHYIO Ha YepeaoBaHUM NPOMUCHBIX BYKB NaTtMHCKOro andasmnTa n apabckmx undp, HO A0NYCTUMO
NPYMEHSATb CTPOUYHbIE BYKBBbI.

[MprMepbl MapKUpOBKU BbIBOAOB 1 OTBETBINEHWIN CUMOBbLIX TPAaHCHOPMaTOPOB NpyBeAeHbl Ha pucyHkax XK.1—XK. 8.
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a B r

a — obmoTka hasbl ¢ OTBETBNEHUSIMU nNocpeaunHe; 6 — obmoTka dasbl ¢ rpybon U TOHKOW CTYMEHAMMW perynmpoBaH1sa Ha OOHOM KOHLLe
obmoTKM; B — 06mOTKa dhasbl, COCTOSLLAA U3 ABYX YacTeW, COeAUHAEMbIX MOCNeaoBaTeNbHO UK NapanfensHo; r — obmoTtka assl,
COCTOSALLAsA U3 AABYX YaCcTel, coeAUHEHHbIX NOcneaoBaTeNbHO, KaXxaas U3 KoTopbIX NocpeauHe OTBeTBNEHUs

PucyHok XK.1 — MapkunpoBka 06MOTOK hasbl
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1.1 1.1 1.1
é 1.1
12
3 3
4 4
1.1 21 1.1
5 5
6 21 6 3
7 7 3
21 4
5 21
6
1.2 2.2 21 7
2.1 3.1
2 2
a 6 B
22 3.2
a — oBMOoTKa C OTBETBNEHWSIMU, MOMELLEHHAs Mexay nocne-
a 6 B fosarenbHon u obuen obmoTkamu; 6 — obmoTka ¢ oTBETBNE-
HUSIMUK, NMOMELLEHHAas B KOHLE NnocneaoBaTenbHON OOMOTKU;
a — TpaHcdopmaTop ¢ AByMsi o6MoTKaMu 6e3 oTBeTBNEeHWI,; B — 0oDMOTKa C OTBETBEHUSMU, OAMH KOHEL, KOTOPOK Nnos-
6 — TpaHcdopmaTop ¢ TpeMsi 06MOTKaMu 6e3 OTBETBIICHI; KITIOYeH K CoefiMHEHNIo Mexzy nocnefoBaTesibHol 1 obLen
B — aBToTpaHcdopmaTtop 6e3 oTBeTBNEeHUN obmMoTKamm
PucyHok XK.2 — MapkmpoBka ogHO(a3HbIX Pucyrok XK.3 — MapknpoBka ogHO®a3HbIX
TpaHchopmMaTopoB aBTOTPaHCHOPMATOPOB
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PucyHok X.4 — MapkvpoBka TpexcasHbix AByX06MOTOUHbIX TPaHCHOpMaTopoB

36



rocT P 52719—2007

Oz

3U2 3v2 3w2 %U1

N LYY
< <
N &YYo
< <

02

PucyHok 2K.6 — MapkupoBka 06MOTKM HU3LLEro
-~ -~ HanpsikeHust pucyHka XK.5, ecnm oHa coeguHeHa

W B OTKPbITHIN TPEYronbHWK

PucyHok 2K.5 — MapkupoBka TpexdasHoro
TpexobmoTouHoro TpaHcopmaropa (Y, /Y, /D-0-5)

1 1w iwi

g 1U 2U 1v 2v 1w 2w

w2 1v2 1w2

2U 2V 2w
PucyHok 2K.7 — MapkupoBka TpextasHoro PucyHok 2K.8 — MapkupoBka NMMHEHOoro perynimpoBoy-
aeToTpaHcopmartopa (Y asTo/D-0) Horo TpaHcdopmaTopa ¢ Bo3byxaatoLwen 06MoTKoN,

COeaUHEHHON B TPEeyronbHUK

.2 KoHubl 06MOTOK thasbl

[Ba koHUa 06MOTOK hasbl, NoABOAUMBIE K NIMHENHOMY WU HEWTParnbHOMY BbiBOAaM, cliegyeT MapKupoBaTb COOT-
BETCTBEHHO uncdpamm 11 2.

Ecnu 06moTku dhasbl Ha KOHUAX MMeIoT OTBETBNEHUS, NpeAHa3HaveHHbIe A4 NpucoeanHeHust K yctporicteam MNBB
unu PIH, koTopble BegyT K MTMHENHOMY MNU HEWTPanbHOMY BbIBOAAM, TO 3TWU BbIBOALI CneayeT MapkKupoBaTb COOTBET-
CTBEHHO uudpamm 1 nnm 2.

Mpwn Takon cucteme MapkKUpPOBKM BbIBOAOB M OTBETBINEHUI HA YepTexax cxem 06MOTOK NpeanonaraeTcs 0AUHaKo-
BO€ HanpaeNeHne HAMOTKUN Ansi Bcex 06MoToK. MonapHOCTL KOHUOB 11 2 Bcex 06MOTOKOQHOIO CTEPXHS TaKKe BCceraa oam-
HaKoBasl.

XK.3 JIvHeVHbIN N HENTPaNbHbIN BbIBOAbI

INuneiiHble BbIBOABI 06MOTKM TpexdasHoro cunosoro TpaHcdopmaTopa cnegyer 06o3HaqaTs Gyksamm U, V, W,
KOTOpble nomelaioT nepea undpamm, npuseaeHHsimm B XK.2. Ecnu Heobxoanmo, gonyckaeTcs nomewatsb 3TM GyKBbI Tak-
Xe nepepn undpamm, npuBegeHHbiMu B 2K.5 n XK.6.
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HevliTpans 06MOTKK, COEAVHEHHOW B 3B€3Y UMW 3WUraarom, crnegyert obosHaqaTb OykBom N,

.4 Ob6o3HavYeHne 06MOTOK

PaannyHble 06MoTKM TpaHchopmaTopa cnegyet 0603HaqaTh undpamu, KOTopblie NoMeLwatoT nepes Gykeamu, Npu-
BeaeHHbIMU B 2K.3. OBMOTKY BbICLIEro HanpshkeHust cnegyet obosHaqaTe undpoit 1, a gpyrne o6MoTkM — uudpa-
MM 2, 3,4 ... BHMACXOASALWEM NOPSAKE HOMUHAMNBHbIX HANPSKEHWUNA.

[nsa aBToTpaHCOPMaTOPOB, Y KOTOPbIX B 0OMOTKM MMEIOT OBLLMIA KOHEL, 3TOT KOHeL, CrieayeT MapKupoBaTh Lud-
poi 2 (cMm. pucyHok XK.2B).

MpuMeyaHune— EcnuHeckonbko 06MOTOK MMEIOT 0AUHAKOBOE HOMUHAMBLHOE HanpshkeHne, To NPUMeHeHne
COOTBETCTBYIOLWEro UM LM PoBOro 0603HaqeHns criedyeT CornacoBartb Mexay U3roToBuTenem n notpeburenem.

X.5 MNocnepoBaTenbHo-NapannenbHoe COeaNHeHNe

Ecnn o6moTkM hasbl COCTOAT M3 HECKOMBbKMX YacTel, KOTopble MOryT BbiTb COeAMHEHbI NOCNeaoBaTenbHO UMm
napannenbHo, TO KOHUbI 3TUX YacTel cnegyeT o6o3HavaTtk undpamu 1, 2, 3, 4..., NpU 3TOM NIMHENHbIE UMK HEWTPanbHble
KOHLbl 0GMOTOK thasdbl MapkupytoT undpamm 1 1 2 B cooTBETCTBUM C TpeBGoBaHusamm XK.2.

XK.6 MapkupoBKa OTBETBNEHWUHN

OTBeTBNEHUsA, nogeogumeslie k yctporcteam PMHunu MNBB, cneayeTt 0603HaqaTth rpynnon uugp, pacnonoXeHHbIX B
BO3pacTaloLeM nopsgke. 3HaueHus aTUX Lugp 40MKHbI 6bITb GonbLIe NPUMEHSEMbIX 4151 0603HaY€HWUA MMHEWHOMO U He -
TPanbHOro BbIBOAOB M 0603Ha4YeHNs KOHLOB YacTen 06MOTOK hasbl, COeAMHEHHbLIX MOCeA0BaTENBHO UMW NapaniensHo.

Hymepaumsi 4omKkHa HaumHaTees ¢ Brmxanluero K KoHLy, NpoMapkMpoBaHHOMY Ludpoii 1, oTBeTBneHusl. Mapku-
poBka 06MOTOK C NepeKniovaeMbIMM OTBETBINEHUSIMM AOMKHE OCHOBLIBATHCS HA TaKOM COeAUHEHWUM, KOTOpOe AaeT Hau-
b6onblee ahHEKTUBHOE YNCIO BUTKOB AN 0BMOTKM, NpucoeauHeHHo K ycTporcTey MNBB unm PTH.

O6MOTKM aBTOTpaHCHOPMaTOPOB C OTBETBMNEHUSIMM, PacnonoXeHHbIMU MexXay nocnegoBaTenbHon u obLei
06MOTKaMM MW Ha KOHLLe NocrneoBaTenbHOM 0OBMOTKU, a Takke 0OBMOTKU, OAMH KOHEL KOTOPbIX MOAKMIOYEH K CO8AUHEHN IO
mexgdy nocnegosartenbHon n obuert o6moTkamm (CM. pucyHok XK.3B), crnegyeT HyMepoBaTh Kak nocneaoBaTenbHyo
06MOTKY.

B 6onee cnoxHbIx cnyyasx, Hanpumep, koraa Aea TpaHcopmaTopa noMelLeHbl B oauH 6ak, TpeGyeTcna cornacoea-
HVe Mexay U3roTomTenem u notpebutenem.
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Mpunoxenne U
(obs3aTenbHOe)

UcnbiTaHue npo6bl Macna us 6aka macnsaHoro TpaHccopmMaropa U KoHTakTopa yctpoucTsa PIH,
UMerLlero ralleHue gyrm B macne

WcnbiTaHne npobbl macna gornxHo 6bITb NPoBeAEHO MO CNEAYIOLLMM NoKasaTensim:

- onpegeneHue NpoGUBHOIO HAMNPSXKEHUs A TpaHcdopmaTopoB MolwHocTbo 1 MB - A n Gonee n TpaHcdhopmaTo-
poB knacca HanpsixkeHust 35 kKB He3aBMCKMMO OT MOLLHOCTY;

- onpegeneHne TaHreHea yrna guaneKkTpuyecknx notepb npu temnepatype nntoc 90 °C ansi Bcex TpaHcopmaTopoB
KnaccoB HanpsixkeHus 110 kB u cBbiwWwe;

- onpegeneHve BnarocogepXXaHns u CoaePraHus MexaHM4eCcKux NnpumMecen ansa rpaHccopmaTopos, B H koTopbix
yKa3aHHble nokasaTenv HOpMUPOBaHbI.

MpumevaHwus

1 Onsa octanbHbiX TpaHCOPMATOPOB NPOOVBHOE HaMNpPsXXeHUe onpegensitoT No NPOGUBHOMY HaNPSKEHUIO NPOGbI
macna, oTbupaemol He pexxe OQHOro pa3a B AeHb M3 EMKOCTU, U3 KOTOPOI Macro 3anueatoT B TpaHcopMaTopb! U napa-
METpbl Macna B KOTOPOW ONpeAensAoT HeNOCPeACTBEHHO NOCIe Kaxaol A0NMBKM Maca B yKa3aHHY eMKOCTb.

2 WcneiTanve npobbl macna na KoHTakTopa ycTpoicTea PIMH gonyckaeTca NpoBoguTb 40 YCTaHOBKM 3TOMO yCTPOW-
cTBa Ha TpaHcdopmaTop.
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[11 M3K 60076-5:2006 CwunoBble TpaHcdopmaTopsbl. Hacte 5. CTOMKOCTb NPU KOPOTKOM 3aMbIKaHWUM
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YAK 621.314.222.6:006.354 OKC 29.180 E64 OKIT 341100

KnioueBkle crnosa: TpaHCCbOpMaTOpr CUNOBLIE, 0BLLME TeXHUYECKME yCnoBus, obnactb npumMeHeHunsa, HopmMa-
TUBHbIE CChISIKA, KraccuukaLums, ycnosus paGOTbI, OCHOBHbI€ NapamMeTpbl, TeXHU4YeCKne Tp66OBaHI/I$|, TpeGO-
BaHus1 6e3onacHOCTW, OXpaHbl Opr>|<a+ou.|,e|7| cpedbl, npaBuna npueMkKn, MeTodbl KOHTPONS,
TpaHCnopTNUpoBaHNe, XpaHeHune, yCrioBHOe obo3HayeHne, cxeMbl 1 rpynnbl COeaNHEeHUs 0OMOTOK, 3al4UTHbIE
MOKPbITUA, COCTaBHbIE YaCcTW, CUCTEMbl OXNaXaeHUA, MapKMpoBKa BLIBOAOB U OTBETBMNEHUA
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