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MNMpeaucnosue

Llenv v npuHumnel ctaHgapTm3aunmn B Poccuinckon ®eagepavmm yctaHoBneHbl PegepanbHbiM 3aKOHOM OT
27 pekabps 2002 r. Ne 184-d3 «O TexHU4ECKOM perynmpoBaHuny, a npaBuna NpMMEHEHUs1 HauNOHarbHbIX
ctaHgapTtoB Poccuiickon ®epgepaunm — FOCT P 1.0—2004 «CtaHgaptmnsaums B Poccunckon degepauuu.
OCHOBHbIE MNOMNOXEHUSA»

CBepeHusA o cTaHaapTe

1 PA3BPABOTAH ®unnanom OAO «HTL, anektpoaHepretuka» — BHUUS, PepepanbHbiM rocyaa-
PCTBEHHbLIM YHUTapHbLIM nNpeanpuaTnemM «Bcepoccumncknin anekTpoTEXHUYECKNA UHCTUTYT UM. B.W. JleHnHa»
(PrynBan)

2 BHECEH TexHu4yeckum kommuteToM no ctaHgapTtmnsaummn TK 37 «3nekTtpoobopyaoBaHuve onsa nepena-
uun, npeobpaszoBaHUs U pacrnpeaeneHnst AaNeKTPO3IHePruny

3 YTBEPXOEHWBBEJEH B JEVCTBWE Mpukasom PeaeparnbHOro areHTcTBa no TEXHUYECKOMY pery-
nuposaHuto n metponorum ot 9 anpens 2007 r. Ne 60-cT

4 HacTtosiwuin ctangapT paspaboTaH ¢ y4eTOM OCHOBHbLIX HOPMaTUBHbIX MOJTOXEHUI CreayLLnX Mex-
OyHapOAHbIX CTaHO4APTOB:

MO3K 60076-1 (B YaCcT OCHOBHbIX MOHATUN U oNpeaeneHun);

M3K60076-2, MOK60076-3 n M3K60076-5 (B 4acTu TexHu4eckmx TpeboBaHni No HarpeBy, dnekTpuyec-
KO NPOYHOCTM 1 CTOMKOCTM MPU KOPOTKMX 3aMblKaHMSIX)

5 BBEOEH BIEPBbIE

UHpopmayusi 06 UBMEHEHUSIX K HacmosiweMy cmaHOapmy nybrukyemcsi 8 exe2o0HO u3dasaeMom
UHGhopMayUuOHHOM yKka3ameJsie «HayuoHanbHble cmaHdapmbl», @ MEeKCMbl U3MEHEHUU U 10NpasoK — 8 exe-
MecsiYHO u3dasaeMbix UHGOPMaUUOHHBIX ykazamensix « HauuoHanbHble cmaHdapmal». B cnyyae nepecmom-
pa (3ameHbl) unu ommeHbl Hacmosule2o cmaHOlapma coomeemcmeyuwee ysedomreHue bydem
ornybIIuKo8aHO 8 exeMecsiHHO u3ddagaeMoM UHGOPMaLUOHHOM yKa3amerie «HauuoHarnbHble cmaHdapmaiy.
Coomeemcmsyrouwjas uHgpopmauyusi, yeedomieHuUe U meKcmbl pa3Mewaromces makxe 8 UHhopMayuoHHOU
cucmeme obuw,ez0 ronb3o8aHusi — Ha oguyuansHoMm calime ®edepanibHO20 a2eHmcemea rno MexHU4eCcKomy
peaynuposaHuro U Memposio2uu 8 cemu lHmepHem

© CrtaHgaptuHdopm, 2007

HacTtoswumn CTaHOapT HE MOXeET ObITb MONTHOCTLIO U YACTUYHO BOCMNpoun3BeaeH, TMpaxnpoBsaH n pac-
NPOCTPaHEH B Ka4yecTBe Od)VILI,I/IaJ'IbHOFO n3naHus 6e3 pa3pelueHnsa dJe,qepaanoro areHTcTBa no TeXHN4YeCckKo-
MYy perynmpoBaHuio 1 METPOIOIrnmn
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKOMNW SGEOEPALUUM

TPAHC®OPMATOPbI CUITOBbIE
O6wue TeXxHMYECKMe YCNnoBuUA

Power transformers.
General specifications

Data BBegeHna — 2008—01—01

1 ObnacTb NpUMeHeHus

HacTosawmin ctangapT pacnpocTpaHseTcsi Ha CUIToBble TpaHcopMaTopbl OOLWEro Ha3HaYeHUs!, B TOM
yucre Ha aBToTpaHcopmaTopbl, TpaHCOpMaTOPbl COOCTBEHHBLIX HYXA 3NTEKTPOCTaHLMIA U TpaHchopmaTto-
pbl 419 KOMMMEKTHbIX TpaHcopMaTopHbix noactaHumn (KTT), TpexdasHbie MOLWHOCTbI0 He MeHee 5 kB - A
ofHodasHbIe MOLWHOCTLI0 He MeHee 1 kB - A knaccos HanpsbkeHns Ao 1150 kB BknountensHo, npegHasHaveH-
Hbl€ AN HY>XA S3KOHOMWKM CTPaHbl.

CtangapT pacnpocTpaHsieTcs Ha obopyaoBaHue, paspaboTaHHoe nocne 1 sHeapsa 2008 .

CrtaHgapT He pacnpocTpaHsAeTCs Ha TpaHcopMaTopbl Marion MOLLHOCTU U CieuuanbHble TpaHcgopMa-
TOopbl (Npeobpa3oBaTeribHbIE, ANEKTPONEYHbIE, TArOBbIE, MYCKOBbLIE, CBAPOYHbIE N AP.), a Takke TpaHchopma-
TOpbI C Yncrnom obmoTok 6onee Tpex. TpeboBaHMA HACTOSALLErO CTaHAapTa MOMYT NOSIHOCTLIO NN YaCTUYHO
NPUMEHATBCA AN 3TUX TPaHCHOPMATOPOB, €CMN Ha HUX HEeT OTAerbHbIX HOPMATMBHbLIX OOKYMEHTOB
(nanee — HA).

[nsa Tex n3 ykasaHHbIX CUNOBbIX TPaHCHOPMAaTOPOB, Ha KOTOPbLIE NMeITCs oTAenbHble HL, HacToALWwmMN
CTaHZapT pacnpocTpaHseTcs TOMNbKO B TON Mepe, KoTopas crneuunansHo orosopeHa B HJ Ha aTn TpaHcdhopma-
TOpbI.

MpumeyaHUe— Yucno o6MOTOK TPEXOOMOTOYHOTO TpaHCOpMaTopa ONpeaensioT Mo YUCITY ero OCHOBHbIX
0BMOTOK, T.€. 6e3 yyeTa 0GMOTOK PErySIMPOBOYHBIX M KOMMNEHCALMOHHbIX.

2 HopmaTtuBHbI€ CCbINKU

B HacTosiLem cTaHgapTe MCNoNb30BaHbl HOPMAaTMBHbIE CChINKM Ha crieayoLme cTaHg4apThbl:

FOCT P 51685—2000 Penbchbl xenesHogopoxHble. ObLne TexHM4Yeckme ycrnosus

FOCT P NCO9001—2001 Cucrtembl MeHegKMeHTa kadecTBa. TpeboBaHus

FOCT 2.601—2006 EpguHas cuctema KOHCTPYKTOPCKOM AOKYMEHTauun. JOKCrniyaTauMOHHblE [OKY-
MEHTbI

FOCT 9.014—78 EpgwnHasi cuctema 3auTbl OT KOPPO3UKN 1 cTapeHus. BpemeHHas npoTMBOKOPPO3NOH-
Hagd 3awmTa nagenun. O6wue TpeboBaHns

FOCT 12.1.004—91 Cwuctema cTaHgapToB 6e3onacHocTu Tpyaa. MNoxapHasa 6e3onacHocTb. Obwme
TpeboBaHus

FOCT 12.2.007.0—75 Cucrema ctaHgapToB OesonacHoCTM Tpyaa. M3genvst anekTpoTexHU4eckume.
O6wme TpeboBaHusa 6GezonacHOCTH

FOCT 12.2.007.2—75 CucTtema ctaHgapToB 6e3onacHoCTM Tpyaa. TpaHcopMaTopbl CUITOBbLIE U peak-
TOpbI anekTpuyeckue. TpeboBaHMsa 6e3onacHOCTH

FOCT 12.2.024—87 Cwuctema ctaHgapToB 6e3onacHocTu Tpyaa. LUym. TpaHcdopmaTtopbl cunoBbie
MacrnsiHble. Hopmbl 1 MeTOAbI KOHTPOMS

U3paHue ocbnumanbHoe
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FOCT721—77 CucTtembl 3NekTpocHabXeHus1, CETU, UICTOYHMKI, NPeobpa3oBaTenu U NPUEeMHUKM SNEKT-
puyeckomn aHeprun. HommHanbHble HanpsixkeHns cebiwe 1000 B

FOCT 982—80 Macna TpaHcdhopmaTopHble. TEXHNYECKNE YCITOBUS

FOCT1516.3—96 OnekTpoobopyaoBaHUE NEPEMEHHOTO TOKa Ha HanpsixeHus oT 1 go 750 kB. Tpeboga-
HUSI K SMEKTPUYECKON NPOYHOCTU N30MALUN

FOCT 3484.1—88 TpaHcdhopmaTtopbl cunoeble. MeToabl 3NeKTPOMarHUTHbLIX UCMbITAHUIA

FOCT 3484.2—88 TpaHcdhopmaTopbl cunoBble. MicnbiTaHns Ha Harpes

FOCT 3484.3—88 TpaHcdopmaTopbl cunosBble. MeToabl U3MEPEHU ONINEKTPUYECKUX NapaMeTpoB
n3onsaumm

FOCT 3484.4—88 TpaHcdopmaTtopbl cunosble. AcnbiTaHnsa 6akoB Ha MEXaHUYECKYH MPOYHOCTb

FOCT 3484.5—88 TpaHcdhopmaTtopsbl cunosblie. VicnbiTaHns 6akoB Ha repMeTUYHOCTb

FOCT 7746—2001 TpaHccopmaTopbl Toka. ObLime TEXHUYECKNE YCIOBUS

FOCT 8865—93 CucTembl anekTpuyeckon nsonsauumn. OLeHka HarpeBOCTOMKOCTH 1 Knaccudmkarms

FOCT9680—77 TpaHcdopmaTopbl cunosble Mo HOCTbI0 0,01 kB - Anbonee. PsgHOMUHaNbHBIX MOLLI-
HocTen

FOCT 9920—89 (MOK 694—80, MOK 815—86) 3OnekTpoyCcTaHOBKM NEPEMEHHOIO TOKa Ha HaNpsXeHne
oT 3 go 750 kB. AnuHa nyTn yTeukn BHELUHeN n3onaumnm

FOCT 10434—82 CoeanHeHuNs KOHTaKTHble anekTpudeckune. Knaccudpukaumsa. Odwme TexHn4eckme
TpeboBaHus

FOCT 10693—81 BBopbl kOHAEHCATOPHbIE FEepMEeTUYHbIE HA HOMUHanbHble HanpsbkeHus 110 kB un
Bbie. OOLme TeEXHNYECKNE YCIOBMS

FOCT 13109—97 OnekTpnyeckas aHeprus. CoBMECTUMOCTb TEXHUYECKNX CPEACTB 3NEKTPOMarHUTHasl.
HopMbl KayecTBa aNeKTPUYECKON SHEPIMM B CUCTEMAX MeKTPOCHabXeHns obLero HasHavyeHus

FOCT 14192—96 Mapku1poBKa rpy3oB

FOCT 14209—97 (M3K 354—91) PyKkoBOACTBO MO Harpy3ke CUNoBbIX MacnsiHbIX TpaHcopMaTopoB

FOCT 14254—96 (MOK 529—89) Crenenu 3awuTbl, o6ecneunsaembie obonoykamm (Kog IP)

FOCT 15150—69 MaluuHbl, Npubopbl 1 gpyrue TexHn4eckne usgenus. icnonHeHns ans pasnmyHbiX
KnnmaTtuyeckmx parioHoB. Kateropum, ycnosus sakcnnyaTtaumm, XpaHeHUs U TPAHCMOPTUPOBaHWS B YacTu BO3-
OencTBuA KNnumaTudecknx akTopoB BHELLHEN cpeabl

FOCT 15543.1—89 WN3penus anektpoTtexHudeckme. ObLme TpeboBaHNA B 4aCTN CTOMKOCTU K KIMMaTu-
YeCKMM BHELLUHUM BO34ENCTBYIOLMM hakTopam

FOCT 16110—82 TpaHcdopmaTtopbl cunosblie. TepMunHbI U onpeaeneHns

FOCT 17516.1—90 Wspenusa anektpoTtexHuyeckue. Obime TpeboBaHUSA B HaCTU CTOMKOCTU K MEXaHU-
YEeCKUM BHELLHMM BO3AENCTBYIOLLNM hakTopam

FOCT 18620—86 W3penusa anektpoTexHuyeckue. MapkupoBka

FOCT 20243—74 TpaHcdopmaTopbl cunosble. MeToabl UCNbITAHUI HA CTOMKOCTL NPU KOPOTKOM 3aMbi-
KaHuu

FOCT 21023—75 TpaHcdhopmaTopsbl cunoBble. MeToabl N3MepeHnn xapakTepUCTUK YaCTUYHbIX pa3psi-
0B NPW NCMbITAHUAX HAaNPsSPKEHNEM MPOMbILLITEHHOW YacTOoThl

FOCT 21128—83 CucteMbl 3neKkTpocHabXeHusl, CeTU, UCTOYHMKKN, NpeobpasoBaTtenn U NPUEMHNKN
ANeKTpnYeckomn aHeprn. HommHanbHble HanpskeHusa o 1000 B

FOCT 21130—75 W3penua anekTpoTexHudeckne. 3aXxnmbl 3a3eMMSAOWME N 3HAKN 3a3eMIIEHNS.
KoHcTpyKuns 1 pasmepsl

FOCT 22756—77 TpaHcdopmaTopbl (CUITOBbLIE M HAMPSXKEHUS) U peakTopbl. MeToabl UCMbITAHUA SNEKT-
pU4eCcKom NPOYHOCTM U30NALMK

FOCT 23216—78 W3genua anekTpoTexHU4eckne. XpaHeHue, TpaHCnopTUpoBaHne, BpeMeHHas npoTu-
BOKOPPO3MOHHas 3aLumTa, ynakoska. O6Lme TpeboBaHus n METOAbI UCTIbITAHWIA

FOCT 23865—79 BBoabl kOHAEHCATOPHbIE repMETUYHbIE Ha HOMUHanNbHbIe HanpsxeHusa ot 110 kB n
Bbile. Tunbl n pasmepbl

FOCT 24126—80 YcTponcTBa perynmpoBaHUs HanpsbkeHUs: CUIMOBbIX TpaHCOpMaTopoB No4 Harpys-
kon. OBLmne TeEXHUYECKME YCNOBMS

FOCT 30830—2002 (MK 60076-1—93) TpaHcdopmaTopbl cunosblie. Yactb 1. O6Lme NonoxeHus

I pnmMmeyvYyaHune — I'Ipm Nnosib30BaHUN HACToALLMM CTaHOAPTOM u,enecoo6pa3Ho npoBepuUTb OENCTBME CCbIfoY-
HbIX CTaHOapToOB B MH(*)OpMaLlMOHHOVI cucteme o6LLEro Mnonb3oBaHUMsS — Ha O(*)I/ILI,I/IaﬂbHOM cante d)e,qepaanoro
areHTCcTBa no TeXHN4YeCKomy perynmposaHuio 1 MeTposiormn B CeTu MHTepHeT Unn no exerogHo n3gasaemMomy I/IHdI)OpMa-
LMOHHOMY yKa3aTento «HauunoHanbHbIE CTaHOapTbl», KOTOprI;I OHY6J'II/1KOBaH No COCTOSAHMIO Ha 1 AHBapA TeKyuleroroga, n
Mo COOTBETCTBYHOLUUM eXeMeCA4YHO nsgaBaeMbiM MHd)OpMaLWIOHHbIM yKasaTtenam, OI'Iy6J'IVIKOBaHHbIM B TeKyLlem rogy.
Ecnu ccbinoyHbin CTaHOapT 3aMeHeH (VISMeHeH), TO Npu NoJib30OBaHMN HACToALWKMM CTaHOAPTOM crieayeT pykoBOACTBO-
BaTbCA 3aMeHAKLWNM (VI3MeHeHHbIM) CTaHOapToOM. Ecnu ccbinoyHbin CTaHOapT OTMEHEH 0e3 3amMeHbl, TO MNosioXkeHue, B
KOTOPOM AaHa CCblJika Ha Hero, npuMeHAaeTCAd B 4acTun, He SanaFMBa}OLIJ,eﬂ 9TY CCbIJIKY.
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3 TepmuHbI U onpeaeneHns

3.1 BHacTosiweM cTaHgapTe npumeHeHbl TepMnHbl o FTOCT 30830.

3.2 B HacTosiem cTtaHgapTe NPUHAT TePMUH «HOPMATUBHbBIA OOKYMEHT» — LOKYMEHT, yCTaHaBnu-
BalOLLM NpaBuna, odLwue NpyMHUUIMbI UM XapakTePUCTUKK, KacaroLmnecst TpaHCOpPMaTopOB, M BKIOYaOLLMIA
B ce0s NOHATUA: CTaHOapT, TEXHNYECKNE YCIOBUSA, TEXHUYECKOE 3aJaHne, TEXHNYeckasi cneumndukaums v opy-
rme AOKYMEHTbI Ha NOCTaBKY NPOAYKLMM.

4 Knaccudwmkaunsn

4.1 Cwunosble TpaHcdopMaTopbl KraccudULUMpyoT Mo Creayowum NnpusHakam:

- Mo ycrnoBusim paboTbl — Ha TpaHcopMaTopbl, pegHa3HadYeHHble s paboTbl B HOpMaribHbIX 1 OCO-
ObIX yCrnoBusix;

- no Bugam — cornacHo N'OCT 16110, xapakTepu13ylLWwnm Ha3Ha4eHne U OCHOBHOE KOHCTPYKTUBHOE
ncnonHeHune (ogHodasHble, TpexdasHble, ABYyXOOMOTOYHbIE, TPEXOOMOTOYHLIE, PErYNMPYEMbIE MOA, HArpy3-
kon (PIMH), nepekntoyaemblie 6e3 Bo36yxaeHus (MBB), no Buay oxnaxaeHusa n 1.4.);

- MO MOLLHOCTMW.

MpumeuyaHune—Tlo Buay nsonupyoen n oxnaxgawLlen cpeabl TpaHcopmMmaTopbl KnaccuuumpyoT Ha
mMacnsHble (Macno MnMHepanbHOE UNN CUHTETUYECKOE, BKINIOYASA XUAKUA HETOPIOYMI ONINEKTPUK) U CyXune, B TOM Yucne
TpaHcdopmaTopbl C TBEPAON N30NALUEN.

4.2 YcnoBusa paboTbl

4.2.1 HopmanbHble ycnoBusi paboTbl

HopmarnbHble ycnosus paboTbl A0MKHbLI COOTBETCTBOBATL CreayowmM TpeboBaHNAM:

- BbiCOTa YCTAHOBKU Hag ypoBHEM Mopsa — He 6onee 1000 m; onsa TpaHcopMaToOpOB Knacca Hanpsixe-
Hus1 1150 kB — He 6onee 500 m;

- TeMnepartypa OKpyXaloLero Bo3gyxa 1 oxnaxgawLlen cpedbl — KnMMatu4eckoe UCrnosiHeHne Y no
FOCT 15150 n TOCT 15543.1; cpegHecyToYHasa TeMnepaTtypa Bo3gyxa — He Bbiwe 30 °C; cpegHerogoBas
Temnepatypa Bo3gyxa — He Bbiwe 20 °C; ang TpaHchopMaTopoB C BOAAHBIM OXNaXaeHueM TeMmnepartypa
oxnaxgaroLlen Bogbl y BXoda B oxnaguTtenb — He Bbiwe 25 °C;

- OTKITOHEHMWE NUTAIOLLLErO HANPSPKEHNS OT HOMUHAMbBHOIO, a Takke (hopMa KPUBOMW HANPS>KEHNS], HECUM-
MeTpus a3, OTKIOHEHME YaCTOTbl OT HOMUHAITbHOW AOIDKHbLI COOTBETCTBOBATh TpeboBaHnam FOCT 13109;

- CTeneHb 3arpsA3HeHns okpyxatowen cpegbl — no FOCT 15150 (Bce Tvnbl aTMocdepbl);

- BHELWWHME MeXaHW4Yeckne BO3LAEWCTBUSA, B TOM YWCNEe AN CENCMOONacHbIX PanoHOB — MO
FOCT 17516.1; ecnu MakcumansHas aMniMTyAa yCKOPEHUSA BO3AENCTBUS, MPUITOXXEHHOIO K U3LENUI0 B MECTax
ero KpenneHus, He npesbiwaeT 2,5 M/c2 (ypoBeHb BUGPaLIMOHHbIX Bo3aencTauin no FTOCT 17516.1 — He3Hauu-
TenbHbIN 1), TO K TpaHcopMaTopam He AOMKHbI OblTb NpeAbABIEeHbl CneunanbHble KOHCTPYKTUBHbIE Tpebo-
BaHus;

- KaTeropum pasmeLLeH1s MacnsHbIX TPAaHCOPMaTOPOB U CYXNX repMETUYHbIX TpaHCopMaTopoB — OT
100 4, cyxux HerepMeTuyHbIX TpaHcdopmaTopoB — 3,4 no FOCT 15150.

4.2.2 Ocob6ble ycnoBus paboThbl

Mo TpeboBaHuMIo 3akas4dnka TpaHcopmaTopbl MOryT GbITh NPegHa3HavYeHbl Ansg 0codbIX ycrnoBui pabo-
Thl, KOTOPbIE HEOBXOAMMO Y4ECTb NPU NPOEKTUPOBaHUN TpaHcdopmaTopa, HanpyMMmep BbICOTa YCTAaHOBKN Ha
YPOBHEM MOpS, NpeBbILLatoLLas 3Ha4YeHne, ykazaHHoe B 4.2.1; 6onee BbiCOKas Unn HU3Kas TemnepaTypa OKpy-
Xartollen cpefbl, B TOM Yncrie ans TpaHcdopmaTtopo ncnonHeHun XI n YXI no FOCT 15150; cooTBETCTBYO-
LLIast TPONMUYECKOMY KIMMaTy BNa)XHOCTb; CEMCMUYECKAs aKkTMBHOCTb; CUMbHbIE 3arpsi3HEHS; HECTaHOapTHbIE
hopMbl HANPSKEHUS U TOKa Harpy3kn n CMeLlaHHas Harpy3ska; ocobble yCnoBUsA TpaHCNopTUPOBaHMWS, XpaHe-
HWS1 N YCTaHOBKW (OrpaHnM4YeHne Macchl unun rabaputHbix pasmepoB) u apyrne cornacHo FOCT 30830 (npwuno-
XeHue A).

4.3 Bupgpl cuctem oxnaxgeHus TpaHcopmMaTopOoB U UX YCITOBHbIE 00603Ha4YeHUSA AOMKHbI COOTBETCTBO-
BaTb MPUBEAEHHbIM B Tabnuue 1.
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Tabnuua 1

YcnoBHoe 0603HavYeHne Buaa CUCTEMbI
oxnaxaeHua, NpUHAToe B
Bua cuctemMbl oxnaxaeHnsa TpaHcopMaTopoB
Poccuiickon 3apybexHbIX CTpaHax
denepaunm (M3K)

Cyxue TpaHchopmaTopsbl:
EcTecTBeHHOE BO3AyLIHOE NP OTKPLITOM UCMOMHEHWM C AN
EcTtecTBEeHHOE BO3ayLLIHOE MpU 3aLULLLEHHOM UCTMOMHEHUN C3 ANAN
EcTtectBeHHOE BO3ayLLIHOE MPU rEPMETUYHOM MUCMNONTHEHMM cr ANAN
BosayLlwHoe ¢ NpuHyAMTENBHON LMPKYnauuen Bo3gyxa ca ANAF
MacnsHble TpaHcopMaTopbl C MUHEParbHbIM MacrnoMm:
EctecTBeHHas unpkynaumsa Bosgyxa n macna M ONAN
MpuHyauTenbHasa UMPKYNsUMSa BO34yxa M eCTECTBEHHas LMpKynauns

mMacna a ONAF
EcTtectBeHHas umpkynauusa Bosgyxa U NpUHyaUTENbHAas LMPKyNAUns

Machna ¢ HeHanpasfeHHbIM MOTOKOM Macrna ML OFAN
EcTtectBeHHast uMpkynauusa Bosgyxa U NpUHyauUTErNbHas LMPKyNauns

Machna c HanpasfieHHbIM MOTOKOM Macna HML, ODAN
MpuHyAMTENbHAA LUMPKYNAUUS BO3dyXa U Macna C HeHanpaBfeHHbIM

NMoTOKOM Macna aud OFAF
MpuHyanMTenbHaa UMPKYNAUMS Bo3dyxa M macra € HanpaBfeHHbIM

NOTOKOM Macna HOLU ODAF
MpuHyanMTenbHaa UMpKYNauMs BOAbl M Macna € HeHanpaBneHHbIM

MoTOKOM Macna L OFWF
MpuHyauTenbHaa UuUMpKYnsauus BOAbI M Macna C  HanpaBneHHbIM

NMOTOKOM Macna HL|, ODWF
MpumeyaHune— O6O3HAYEHNS CUCTEM OXITAXAEHUS MACHISIHbIX TpPaHCOPMaTOPOB, 3aNUTLIX CUHTETUYECKUM

MacrioM, BKIHOYAS KUOKUA Heroptoumn amanektpuk (Hanpumep, LNAF u LFAF), ykasbiBaioT B H[ Ha AgaHHble

TpaHcdopMaTopbl.

4.4 Knacc HanpshkeHus TpaHcdopmaTopa yCTaHaBnMBatoT MO Knaccy HanpsbkeHns ero oomoTkm BH.

4.5 OcHOBHbIMM NapamMm 06MOTOK TPEXOOMOTOYHBIX TpPaHCOPMaTOPOB criegyeT NpMHUMaTh 06MOTKM
BH un CH, ecnu B H[1 Ha KOHKpeTHble TpaHCcdopMaTopbl HE yKa3aHO MHOE.

4.6 YcnoHoe 0603Ha4YeHne TpaHchopmMaTopoB NpMBEAEHO B NnpunoxeHun A, ecnu B HL Ha TpaHcdop-
MaToOp He yKa3aHO MHOoe.

5 OcHoBHbIe napameTpbl

5.1 BH[ HakoHKpeTHbIe TpaHchopmaTopbl 4OMMKHbI ObITb YKasaHbl cnegyoLme OCHOBHbIE MapaMeTpbi:

- HOMUHarbHas MOLLHOCTb TpaHcdopMaTopa (YKasblBaloT TaKkKe MOLLHOCTN OCHOBHbIX OBMOTOK Tpexo6-
MOTOUYHbIX TPaHcopMaTopoB, BKNOYas MOLWHOCTL 06MOTkM HH TpexoBMOTO4YHLIX aBTOoTpaHCchopMaTopoB);
ecnun NnpeaycMoTpeHbl pasHble 3Ha4YeHUs1 MOLLHOCTW, Hanpumep, Npu pasHbiX BUAax OxnaxaeHusl, To 3a HoMu-
HarnbHY MOLLHOCTb MPMHUMAIT HanbonbLUee N3 HUX;

- HOMVHAaIbHbIE HaMPSXXEHWS OCHOBHbIX 0OMOTOK Ha BCEX OTBETBIIEHUSIX;

- YyCroBHOE 0603HaYeHNEe CXeMbl U rPynMbl COeOUHEHUI OOMOTOK;

- Bua nepekntoveHms otsetsnenunin (PINH, NBB), anana3oH 1 4Mcno cTyneHen perynmpoBaHng Hanps-
XKeHus;

- HambonbLUUM JOMYCTUMBIV TOK 0OLLen oOMOTkM aBToTpaHcdopmaTopa;

- MOTEpPU XONOCTOro X0A4a U KOPOTKOro 3aMbIKaHUSA Ha OCHOBHOM OTBETBIEHNM;

- HanpsiXeHWe KOPOTKOro 3amblkaHus, NpuBeLeHHOE K HOMUHaNbHON MOLLHOCTU (4N TpaHCHOopMaTopoB
PINH ykasbiBaloT HOPMUPOBAHHbIE 3HAYEHNSA HA OCHOBHOM WM KPaNHUX OTBETBREHUAX, AN OCTarnbHbIX TPaHC-
dopMaToOpOB — Ha OCHOBHOM OTBETBMEHUM);

4
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- TOK XOOCTOro XxoAa Ha OCHOBHOM OTBETBIEHMMU;

- YyCTaHOBIEHHas MOLLHOCTb ABUraTenein CUCTEMbI OXINaXXaeHUs;

- MoNHas macca;

- TpaHCNopTHas Macca (aonyckaeTcs He yKasblBaTb, ECIIM OHA OTNINYAETCSA OT NOSHOWM Macchl He bonee
yem Ha 10 %);

- Macca macna;

- rabapuTHbIe pa3mepbl.

MpumeyvyaHns

1 HanpsikeHne KOpOTKOro 3amblkaHus anis nap o6MOTOK TPEXOOMOTOYHbIX TpaHCOPMaTOPOB NPUBOAST K Hau-
6onbLuel U3 HOMUHAaIbHbIX MOLLHOCTEN TpeX 0OMOTOK, aBTOTpaHCOpMaTOpOB — K HOMUHArbHOW MPOXOAHOW MOLLHOCTH
napbl ctopoH BH — CH.

2 Ecnu TpaHcnopTMpoBaHune TpaHcgopmMaTopa NPOM3BOAAT C YaCTUYHBLIM UIW MOJHBIM CIIMBOM Macna, TO yKasbl-
BaloT:

- MOMHYH Maccy Macna;

- maccy Macrna B 6ake TpaHcopmaTtopa;

- Maccy Macna ans onunBa U TEXHONOrMYEeCKUX Hyxa (NpombiBKa pagmatopoB nnp.) — 10 % nonHon Mmaccel Macna.

3 Ecnu 3akasuvk BbiABUraeT AOMONHUTENbHbIE (CnieuunanbHble) TpeboBaHUA No neperpy3kam 1 MCXOAA U3 HUX U3ro-
TOBMSHOT TpaHcopmaTop, TO B NepeyeHb OCHOBHbIX MapaMeTPOB BKIOYAOT NapamMeTpbl, XapaKTepuaytoLme Harpy3ou-
HY0 CNOCOBHOCTb.

5.2 B H[ Ha kOHKpeTHble TpaHcdopmaTopbl 4ONyCKaeTCcs ycTaHaBnMBaTb JOMNOMHUTENbHbIE NapaMeT-
pbl KPOME yKa3aHHbIX B 5.1.

5.3 MpepnoyTutenbHble HOMUHArNbHbIE MOLLHOCTM TpaHCOPMaTOpPOB [AOJPKHbI COOTBETCTBOBATHL
FOCT 9680, HoMmuHanbHble Hanpshkennss — FTOCT 721 nFTOCT 21128.

5.4 HomuHanbHas YactoTa nuTatoLen cetu gomkHa obiTb 50 'y no FTOCT 131009.

5.5 PacueTHyto TeMnepaTtypy, K KOTOpPOW criegyeT NPUBOAMTL NOTEPU U HANPsKEHNE KOPOTKOrO 3aMblKa-
HUS, NPMHUMAKOT PaBHOM:

115 °C — gn4a TpaHcopmaTopoB ¢ usonsuuen knacco HarpeocTonkoct F, Hno FOCT 8865 n C;

80 °C — pns TpaHcdopmaTopoB ¢ cuctemon oxnaxaernns HLU, HIALL;

75 °C — pgnsi ocTtanbHbIX TpaHCOpPMaTopOB.

5.6 MpepenbHble OTKIOHEHUSI U3MEPSIEMbIX NapaMeTPoOB TPaHCOPMATOPOB OT HOPMUPOBAHHLIX He
OOIMKHbI NPEBbILLATh 3HAYEHWUI, yKasaHHLIX B Tabnuue 2.

Tabnunuya 2

MpepenbHoe
HanmeHoBaHue napameTpa o I'IpvlmeanMe
oTKnoHeHue, %
1 KoacbdhmumeHT TpaHc- +1,0 Ona TtpaHcdopmatopoB ¢ koadhpMUMEHTOM TpaHcopMaumm
dopmaLmm dasHbIX HaNpPsPKEHWUA TPU U MEHee, a Takke Ha HEOCHOBHOM OTBETB-
nexHun
+0,5 [na Bcex ocTanbHbIX TPaHCOPMAaTOPOB HA OCHOBHOM OTBETB-
neHum
2 HanpsikeHne KOpoTKoro +75 [nsa aByxobmoTo4HOro TpaHcopmaTopa unm ans napbl 06MoToK
3ambikaHus  (Uy) OCHOBHOro TpexoBMOoTO4HOro TpaHcdopmaTtopa, ykazaHHon B H[] kak oCHOBHas
OTBETBNEHUs napa, npy U > 10 %
+10 [ns ocTtanbHbIX TPaHChOpMaToOpoB
3 lMoTtepn kopoTkoro 3a- 10 Ons Bcex ABYXOOMOTOYHBIX M TPEXOOMOTOYHbLIX TpaHcdop-
MbIKAHUS HA OCHOBHOM OT- MaToOpoOB M AN OCHOBHOW napbl OOMOTOK TPEXOOMOTOYHbLIX aBTO-
BETBNEHUU TpaHcdopmaTopoB
20 [nsi HeOCHOBHLIX Map OOMOTOK TPEXOBMOTOYHbIX aBTOTpaHC-
dopmaTopos
4 TloTepu X0NoCTOro xoaa 15 [nsa Bcex TpaHcopmaTopoB
5 CymmapHble notepu 10 [nsa Bcex TpaHcopmaTopoB
6 Tok xonocToro xoaa 30 [ns Bcex TpaHcdopmaTopos
7 TNonHasa macca 10 [nsa TpaHcdopMaTopoB MOLLHOCTLIO He Gonee 1,6 MB - A
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OKoHy4aHue mabnuup! 2

MpumevaHuns

1 lNpn onpegeneHnn cymMmapHbIX MOTepb TPexoOMOTOYHOro aBToTpaHcchopmaTopa MOTEpM XOMOCTOro XoAda
CYMMVPYIOT C NOTEPSIMU KOPOTKOIO 3aMblKaHUSi OCHOBHOW napbl OOMOTOK.

2 OTcyTCTBME HUXKHETO NPEAErnbHOro OTKNOHEHUS AN TOKa XONOCTOro Xo4a v NOTEPb 03HAYaeT, YTO ero 3HaveHue
He orpaHnyeHo.

3 Mo cornacoBaHuio Mexay M3roTOBUTENEM W 3aKas3yMkoM MNpPeferibHOEe OTKIIOHEHME HanpshKeHWs KOPOTKOro
3amblkaHus ansa TpaHcopmMaTopoB PIMH Ha KpaiHUX OTBETBMEHWSAX, a Takke ANS HEOCHOBHbIX Nap 0obMOTOK Tpex-
06MOTOYHbIX TPAHCGOPMAaTOPOB He AOMKHO NpeBbiwaTth + 15 %.

4 Mo cornacoBaHWiO MeXAOy M3rOTOBUTENEM W 3aKa3uuMKOM npedenbHoe OTKMOHeHue koadpdmumeHTa TpaHc-
dopmaumm Ha OCHOBHOM OTBETBIEHWUM ANA TpaHC(OPMaTopoB MOLLHOCTLIO He MeHee 100 MB - A He gomkHO npe-
BblwaTh + 1,0 %.

5 lNpepenbHble OTKNOHEHMSA koadhdmumeHTa TpaHchopMaumm, NpuBedeHHble B NyHkTe 1 Tabnuubl 2, pacnpocT-
paHsoTCa Ha TpaHcdopmaTopbl MoLLHOCTbIO 40 1000 MB - A BknounTenbHO.

6 lNpeaenbHble OTKNOHEHNS, NPMBEAEHHbIE B MYHKTE 2 Tabnuubl 2, He pacrnpoCTPaHAIOTCA Ha HanpsiXXeHne KopoT-
KOro 3amblkaHus Mexay YacTsiMu pacLuenneHHon oomoTkm HH.

7 TNpepenbHoe OTKIOHEHME Ha NOTEPU KOPOTKOro 3aMblkaHWs Ans TpaHCopMaTopoB MOLLHOCTLIO MeHee 1 MB - A
ponyctumo npuHumaTte 15 %, 4To AOMKHO 6bITb OroBopeHo B HJ Ha AaHHbIe TpaHcdopMaTopbl.

8 lMpepenbHoe OTKNOHeHNe + 7,5 % Ha HanpshkeHne KOPOTKOro 3amblkaHWsi BBOAUTCS Ha TpaHcopMaTopbl, pas-
paboTaHHble nocne BBeAeHWS B AeCTBME HACTOsLWero ctaHaapTa.

5.7 CxeMbl 1 rpynnbl coegnMHeHnst 0OMOTOK TpaHcopMaTopoB AOMKHbI COOTBETCTBOBATL MPUBEAEHHBIM
B npunoxeHun b.

MpumeyaHune— Cxembl M rpynnbl cOeauHeHNs 06MOTOK 0AHOda3HbIX TpaHcdopmaTopoB Ans paboTebl B Tpex-
dasHou rpynne ykasbiBatoT B Hl Ha aTn TpaHcdopmaropsbl.

5.8 B TpaHcdopmMaTopax ¢ pacLLenyieHHon Ha ABe YacTn obmoTkom HH HOMWHanNbHast MOLLHOCTb KaXx-
00N 13 ee YacTen JormkHa ObiTb, Kak npaBuino, pasHa 50 % HOMMHANbLHON MOLLHOCTM TpaHcdopMaTopa.

6 TexHu4yeckue TpeboBaHuA

6.1 Tpeb6oBaHus No HarpeBy

6.1.1 TNpeBbileHNs TeMNepaTypbl OTAENbHbBIX 3/IEMEHTOB MaCNSAHOro TpaHcopmaTopa Hag TeMnepa-
TYpoW oxnaxgatowen cpeabl (BO3gyxa uUnm BoAbl) Npu UCMbITaHMAX HA HAarpeB Ha OCHOBHOM OTBETBIIEHWM
OOJIDKHbI ObITb HE O0ree 3Ha4YeHUN, ykasaHHbIX B Tabnuue 3.

[ns TpexobMOTOYHbIX PEXMMOB TPEXOOMOTOYHbIX MaCsiHbIX TPaHCOpMaTOPOB pacHeTHbIE NPEBbILLE-
HUsi TeMnepaTypbl OTAENbHbLIX 3NIEMEHTOB He A0KHbI NPEBbIAaThL 3HaYeHUI, yka3aHHbIX B Tabnuvue 3. B atom
cry4ae npeebilleHne TeMnepaTypbl BEPXHUX CIIOeB Macna TpexobMoTo4YHOro TpaHcdopmaTopa 4OSIKHO ObiTh
paccyYMTaHo ANns COMeTaHUsl Harpy3oK ¢ HaMbOMbLIMMK CYMMaPHLIMU NOTEPSMU, @ NPEBbILLEHMS TEMNepPaTypbl
0OMOTOK, MOBEPXHOCTM MAarHUTHON CUCTEMbI Y 3IEMEHTOB METANNOKOHCTPYKLMIA — ANs COMeTaHUs Harpysok,
SABNAIOLLNXCS Hanboree XecTKMMM Ans paccMaTpmMBaeMoro anemMeHTa TpaHcdopmaropa.

Tabnunya 3

AnemeHT TpaHchopmMaTopa MpeBblweHve TemMnepaTypsl, °C

O6MoTKM (Cpe,D,HVIe npesbllleHna TemMnepaTypbl, Knacc HarpeBOCTONKOCTN U30-

naumm A):
- NPV €CTECTBEHHOW UMW NPUHYAUTENbHON LUPKYMSLMU C HEHaNpPaBIeHHbIM NOTO-

KOM Macna yepes3 06MOTKy 65
- MPU NPUHYOUTENBHOW UMPKYNAUUMA C HanpaBfieHHbIM MOTOKOM Macna yepes o6-

MOTKY 70
Macno B BEpXHMX CNOSAX (UCMONTHEHUE repMETUYHOE UMK C pacLuMpuTenem) 60
[ToBepXHOCTM MarHUTHOM CUCTEMbI U SNIEMEHTOB METaNOKOHCTPYKLUIA 75

6.1.2 B oTaenbHbIX TOYKaX MarHUTHOM CUCTEMbI U ANIEMEHTOB MEeTaNMOKOHCTPYKLMIA AoNyCKaeTes npe-
BbiLLlEHWE TemnepaTypbl NOBEPXHOCTU, HE cornpuKacalolencs ¢ TBepaon M3onsuuen, Hag TemnepaTypon
oxnaxpgatowlen cpeapbl oo 85 °C.
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6.1.3 [ns macnsiHbix TpaHchOpMaTopoB Npu 6ONTOBOM COEANHEHMMN KOHTAKTOB CbEMHbIX BBOJOB Mpe-
BbILLEHWE TEMMEpPATYPbl KOHTAKTOB HaZ TEMMNEPATYPOW OKPY>KaKOLLIEN cpefbl AOIMKHO ObITh He Bonee:

85 °C — NS KOHTaKTOB B Macne;

65 °C — [ns KOHTaKTOB B BO3JyXe.

6.1.4 TlpeBbileHNs TeMnepaTypbl OTAENBHbLIX 3N1EMEHTOB CyX0Oro TpaHcopMaTopa Haj TemMnepaTypomn
oxnaxpgatoLlen cpeabl Npy UCMbITaHUSAX Ha HarpeB Ha OCHOBHOM OTBETBIEHUN HEe AO0IMKHbI NPEBbILIATh 3Have-
HWUI, yka3aHHbIX B Tabnuue 4.

Ta6nuua 4
4 Knacc HarpeBocTONKOCTU n oo
rieMeHT TpaHcdopmaTopa no FOCT 8865 peBbILLEHWe TeMnepaTypsbl,
O6MOTKM (CpefHWe MpeBbLILLEHUS] TEM- A 60
neparypsbl) E 75
B 80
F 100
H 125
[MoBEPXHOCTU MarHUTHOW CUCTEMBI U — He Gonee 3HayeHus, gonycTumoro ons co-
31EMEHTOB METannoKOHCTPYKLNIA npurKacarmLmnxcsl U30MSALUNOHHBIX MaTepranos

MpunmMedyaHune—[onyckaeTca NpUMeHeHNe OTAENbHbIX U3ONAUMOHHBIX AeTanen 6onee HWM3KOro knacca
HarpeBOCTONKOCTU, YEM KIacC HarpeBOCTOMKOCTY OBMOTOK B LLIENIOM, €CINN UCMNbITAHUAMW A0Ka3aHo, YTo TeMnepaTtypa Hauv-
B6onee HarpeTbIX TOYEK M3OMALMOHHBIX AeTanen NMOHWXKEHHbIX KacCoB HarpeBOCTOMKOCTW He NpeBbiaeT 3HayYeHun,
gonyctumbix Ans aTux knaccos no FOCT 8865.

6.1.5 lMpwu ycTaHOBMBLLMXCS TOKaX KOPOTKOro 3aMblkaHUs, COOTBETCTBYOWMX 6.4.1, cpeaHsas Temnepa-
Typa obMOTOK, onpegensiemas no [1], He 4oImKHaA NpeBbiaTh 3HAYEHWUN, yKa3aHHbIX B Tabnuue 5.

Ta6bnuya 5

B M 5 Knacc HarpeBocToiKoCTY U3onsaumumn | MakcumanbHas Temnepartypa oGMOTKM
YA Tparccopmatopa arepuan ooMoTki o6moTkm no FOCT 8865 npu KOPOTKOM 3amblkaHuu, °C
Megb A 250
MacnsHbIn

AntoMmnHUM A 200
A 180
Meab E 250
Cyxon B,F,H 350
. A 180

AntoMnHUI
E,B,F,H 200

6.2 Harpyso4yHasi cnocobHOCTb

6.2.1 HarpysoyHas cnoco6HOCTb, Kak CMOCOBHOCTb TpaHchopMaTopa HECTU HArpy3Ky ¢ y4eTOM yCrio-
BWIA aKcMnyaTauum (MpegwecTBYOLLEN Harpy3ku TpaHcdopmMmaTtopa 1 TeMmnepaTypbl oxnaxgarwen cpeapl),
AormkHa ObITb onpegerieHa no OTHOLWIEHWU0 K HOMMHANbHOMY TOKY, Npu4eM Onst OOMOTKM C OTBETBINEHUS-
MW — K HOMUHaNbHOMY TOKY OTBETBJIEHNSI.

6.2.2 HomuHarnbHble TOKY OTBETBNEHNIA, HOMUHAMNBHOE HAaMNPSXXEHWUE KOTOPbIX HUXE MUHYC S %, AOMKHbI
ObITb OrpaHNyeHbl 3Ha4YEHNEM, paBHLIM HOMUHAINBHOMY TOKY OTBETBNEHUSA MUHYC 5 Y%, @ NPy OTCYTCTBMM TAKOro
OTBETBIEHNS — TOKY OTBETBMIEHUS C GONbLIMM BnmKaiMM 3HaYeHMEM Toka (Hanpumep, Npu avanasoHe
+8x 1,5 % — HOMMHanNbHOMY TOKY OTBETBMNEHUS MUHYC 4 x 1,5 %).

HomunHanbHasi MOLLIHOCTb OTpuULAaTENbHbIX OTBETBIEHUI A0MKHA ObiTb OrpaHn4YyeHa A0 3Ha4YeHUi, onpe-
OensieMbIX MO TOKY B COOTBETCTBUM C TPEOOBAHMAMU HACTOSILLLENO NMYHKTA.
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6.2.3 B TpexoBMOTO4YHbIX aBTOTPaHcopMaTopax Harpy3o4Has cnocobHOCTL JOIMKHa ObITb onpeaerne-
Ha c y4eToM 6.2.1 N0 OTHOLLEHWNIO:

- K HOMUHanbHOMy Toky BH — ans nocnegoBaTtenbHON 06MOTKY;

- K HOMUHanNbHOMY ToKy 06mMoTkm HH — ans o6moTtku HH;

- K HanbonbLeMy JONYCTUMOMY TOKy 0bLLet 0OMOTKM — And obLen obmMoTku.

MpnmedyaHune— Hanbonblumi gonycTUMbI TOK 06LLEen 0OMOTKK, kak npaBuno, npuHuMatot Ha 10 % — 30 %
fonbLue pasHOCTU HOMUHaIbHbIX TOkOB cTOpoH CH 1 BH, oco6eHHo B aBTOTpaHcopmMatopax, k ctopoHe HH koTopbix noa-
KrnouYeHa eMKOCTHast Harpy3ska (KoHaeHcaTopHas 6aTapesi, CMUHXPOHHbI KoMneHcaTop 1 np.), ecnv B HI Ha KOHKpeTHbIe aB-
TOTpaHCcOPMaTopbl HE YKa3aHo NHOE.

6.2.4 TpaHcdopmaTopbl C CUCTEMOWN oxNnaxaeHus suaa [l npu oTKNIOYEHUN BCEX AfeKTpoaBuraTenem
BEHTUNATOPOB AOMKHbI OMNycKaTb HArpy3ky He meHee 50 % HOMUHaNbHOM MOLLIHOCTM TpaHcdopmaTopa.

6.2.5 BBogbl u oTBOABI HerTpanu o6mMoTkn HH AomkHbl 66Tk BbIGpaHbl HA NPOAOMKUTENBHYIO HArpy3Ky
TOKOM, paBHbIM MO OTHOLLEHWIO K HOMUHaNbLHOMY ToKy 06MoTkn HH 25 % ansa TpaHcdhopmaTopoB CO CXeMom
coeamHeHnsa o6MoTok Y/Y 1 75 % nns TpaHcdhopMaTopoB CO cxemamu coeimHeHns obmoTtok Y/Z, nD/Y ..

6.2.6 BBopgbl noTBOAbI HENTpanv obmMoTku BH TpaHcdopmMaTopoB knaccoB HanpsixeHus oT 6 4o 35kB co
cxemMoi coeanHeHns obmoTok Y /D v Bcex TpaHchopmaTopoB Knaccos HanpsixeHust 110 kB 1 cBbilLe 4oKHbI
ObITb BbIOpaHbl HA MPOAOITKUTENBHYIO HArpy3Ky TOKOM, paBHbIM HOMUHaNbHOMY TOKY 06MoTKn BH.

BBoabl 1 otBOAbI HenTpanu obMoTku CH TpexoOMOTOUYHbIX TpaHC(OPMaTOPOB KNACCOB HaNPsXXeHUs
110 kB 1 cBbiLe A0MKHbI ObITb BbIOpaHbl HA NPOAOIKUTENBHYIO Harpy3Ky TOKOM, paBHbIM HOMUHANBHOMY TOKY
obmoTku CH.

6.2.7 [JonycTumble cucteMaTMyeckne Harpysku n neperpysku, B TOM Yucrie ¢ noBbILEHHbIM U3HOCOM
n30MnsumMm, C y4eTOM NpeaLlecTBYOLLEN Harpy3km TpaHcdopmaTopa 1 TeMnepaTtypbl OXnaxgarLen cpeibl 1
KpaTKOBpPEMEHHbIE aBapuiHble (Ype3BblHanHbIe) Neperpyskn BCEX 3NEMEHTOB TpaHcdopmaTopa, BKIo4Yas
KOMMMEKTYIOLME N3LENUSA, AOMKHbI ObITb YCTAHOBIIEHBI:

-no FOCT 14209, ecnu nHoe He ykasaHo B H/l Ha kOHKpeTHbIe TpaHCOopMaTophbl, 4151 MACISHbIX TPaHC-
dopmMaTopoB MOLHOCTLI0 A0 100 MB - A BKNIOYUTENBHO;

- B HO KOHKpeTHbIX TpaHchopMaTopoB Ans TpaHCHOPMaToOpOB MOLLHOCTLIO cBbilwe 100 MB - A, ans
CYXMX TpaHCcopMaTopoOB 1 TpaHCHOPMaTOpPOB C KUAKUM HEFOPHOYNM AUINEKTPUKOM.

6.3 TpeboBaHMS K 3NIEKTPUYECKON NPOYHOCTU U30NALUN

6.3.1 TpeboBaHWs K aNEeKTPUYECKOW NPOYHOCTU U30NALMM TPaHC(OPMaTOPOB KINACCOB HanpsXXeHus
1-750kB — no FOCT 1516.3. TpeboBaHuWs K 3NEKTPUYECKON NPOYHOCTM U30NALMU TpaHCOpMaTOpOB KNnaccoB
HanpskeHus Huke 1 kB u knacca 1150 kB gomkHbl Bb1Tb YkadaHbl B H Ha gaHHble TpaHcdopmaTopbl.

6.3.2 [Inga macnsHbIX TpaHCHOpPMaTopOoB, NpeAHa3Ha4vYeHHbIX Anst paboThbl Ha BbICOTE, NPeBbILLaoLLEN
1000 m (Ho He Gonee 3500 M) Hag ypOBHEM MOpS, BHELUHAA M30NSAUMA OOMmkHa OblTb paccuuTaHa no
FOCT 1516.3, anga cyxux TpaHcdopmaTtopoB — no HL Ha AaHHbIe TpaHCHOopMaTOopbI.

6.3.3 JonycTuMble NpoaosK1UTENbHbIE NPeBbIWEHUS HanpsXXeHus

6.3.3.1 TpaHcdopmaTopsbl krnaccoB HanpsXeHna Ao 35 kB BKNoYUTENbHO MOLLHOCTLI0 CBbiLle 630 kB - A
1 Bce TpaHcopmaTopsbl knaccos HanpskeHus oT 110 go 1150 kB BkntouMTENBHO AOMNYCKaOT NPOAOIDKUTENb-
HYt0 paboTy (NpU MOLLHOCTM He Bornee HOMUHANBHOW) NPU NPEBLILLEHWW HaNPs>KeHUs Ha NtbomM OTBETBNEHUN
noborn o6moTkM Ha 10 % Gonee HOMWHANBLHOIO HaNPSKEHUSt 4aHHOrO OTBETBINEHNS.

6.3.3.2 JonycTumble NpoaOmKNTENbHbIE MPEBbLILIEHUS HanpskeHUs Ang TpaHcdopMaTopoB KaccoBs
HanpsxkeHus Ao 35 kB BkniounTensHO MoLLHOCTBI0 A0 630 kB - A BknounTensHo yctaHaBnmeatoT B HL.

6.3.3.3 [lna asToTpaHcdopmaTopoB PINMH B HenTpanu gonyckaeTca NpoaoSKUTENbHOE NPeBbILLEHNE
HanpskeHus (Mp1 MOLLHOCTM He Bonee HOMUHAaNbBHOW), NOABOANMOrO K NoOOMyY OTBETBIEHUIO NGO 0O6MOT-
ku, 6onee 10 % HOMUHANBHOrO HANPSXKeHNsI JAHHOTO OTBETBIEHUA NPY YCnoBuM obecneyeHns KOHTpons 3a
BO30YyXaeHMeM aBToTpaHcdopmaTopa B npouecce ero paboTbl, KOTOpoe He AormkHO npesbiwatb 110 % Hop-
ManbHoro paboyero Bo3byxaeHus.

MpumeyvyaHuns

1 3aHopmanbHoe paboyee Bo30OyXaeHNe NpMHUMaloT HambonbLuee 3 3Ha4eHun Bo3byxaeHnsa aBToTpaHchopma-
TOpa, MMELLMX MECTO NPY NOABEAEHNMN Ha XONTOCTOM XOAY K KaXKA0MY M3 OTBETBIIEHMI HOMUHAMNBHOIO HANPSHKEHNS 3TOro
OTBETBIEHUS.

2 B cnyu4ae BblHeceHHoro ycTponcTsa PINH (Hanpumep, nocnefosaTenbHOro perynmpoBoYHOro TpaHcdopmartopa)
aBToTpaHchopmMaTop BMECTE C 3TUM YCTPOMCTBOM paccMaTpMBaloT Kak eaAnMHoe Lernoe.

6.3.3.4 Tlpu npeBbllLeHMM HanpsXXeHnst B cooTBeTcTBUM € 6.3.3.1 — 6.3.3.3 HanpsikeHne Ha Ntobol cTo-
poHe (0bMOTKe) He [OMKHO NpeBbiWaTh Hanbornbluee paboyvee HanpsikeHne, yctaHoBnerHoe FOCT 721.
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6.4 TpeboBaHUA K CTOMKOCTM NPU KOPOTKUX 3aMbIKaHUSIX M yAAPHbIX TONMYKaxX TOKOM

6.4.1 Tpeb6oBaHMs K CTOMKOCTMU NPU KOPOTKUX 3aMbIKaHUAX

6.4.1.1 TpaHcdopmaTop OOMKEH BbIAEPXMBATb BHELLUHME KOPOTKME 3aMblkaHUSA B JKCMyaTtaumm Ha
noboM OTBETBEHNN OOMOTKM NPU NIOOBLIX COYETAHUAX CTOPOH NUTaHUS, COOTBETCTBYHLLUX pEXMMaM paboTbl
TpaHcdopmaTopa, ykasaHHbIM B HL, U Npy yka3aHHbIX HAXE 3HaYEHUSIX TOKa KOPOTKOMO 3aMbIKaHWs 1 ero Anu-
TENbHOCTMW.

6.4.1.2 Hanbonbluunii yCTaHOBMBLUMIACS TOK KOPOTKOTO 3aMblkaHUs | oo, KA, B IBYXOOMOTOYHbIX TPAHC-
dhopmaTtopax 1 AByXOOMOTOYHLIX pexXmMax TpPexobMOTOUHbIX TPaHCOPMaTOPOB cnedyeT paccunTbiBaTh Crne-
ayowmm obpasom:

- Ana ogHodasHbIX TpaHCHOPMaTOPOB U aBTOTPAHCHOPMATOPOB, BKIMIOYEHHBLIX MexXay (a3on n Hel-
Tpanblo, a Takke ANnsi TpexdasHbIX TpaHCHOpPMaTOpPOB 1 aBTOTpaHCOPMaTopoB No hopmMyne

U

HOM.OTB (1)

\/E(ZT.OTB + ZC ),

— HambOonNbLINN yCTaHOBUBLLMIACS NMNHENHBIN TOK KOPOTKOMO 3aMblKaHWUsi OTBETBIEHNS, KA,
hom.ors — HOMUHAIBHOE NIMHENHOE HanpshKeHne OTBETBMNEHUs, KB;
Z, s — (PasHoe conpoTmBneHne KOPoTKOro 3aMblkaHUs, OTHECEHHOE K paccmaTpusaemMon obmoTke (CTo-
POHE) 1 OTBETBMEHUIO, onpeaensemoe no opmyne (2), Owm;

z, — (haszHOe CONPOTUBIEHNE KOPOTKOrO 3aMblkaHUA ceTu, onpeaensaemoe no gopmyne (3), Om.

6.4.1.3 HanbonbLumit ycTaHOBUBLLNNCA TOK KOPOTKOIO 3aMblKaHUS B TPEXOOMOTOYHBIX pEXMMaXxX SOSKEH
ObITb ONpeaeneH No Tpexny4eBon Cxeme 3aMeLLEeHUS, KaXKabIV ITyY KOTOPOM COCTOUT U3 CONPOTUBIIEHNS KOPOT-
KOro 3ambIkaHUs, BHOCUMOrO TpaHCopMaToOpOM, M BKITFOYEHHOrO NOCre40BaTeNbHO C HUM CONPOTUMBIEHNS
KOPOTKOro 3aMblKaH1si COOTBETCTBYIOLLEN CETU Z,..

6.4.1.4 ConpoTuBrieHMe KOPOTKOro 3aMblkaHus TpaHcopmaTopa z

IKDTB =

roel

K.0TB

T.0TB’ Owm, cnenyet pacCcynUTbiBaTb NO

dopmyne
2
z - UK.OTBUHOM.OTB (2)
T.0TB ’
100S, o0
roe U, ;s — pacyeTHoe 3HaYeHne HanpshKeHNs KOPOTKOro 3aMbIKaHUA OTBETBMNEHUS, NPUBEAEHHOE K HOMU-
HanbHOW MOLLHOCTU TpaHcopmMaTopa Ha OCHOBHOM OTBETBNEHUM, Y%;
S, .om — HOMMHambHasa MOLHOCTbL TpaHcchopMaTopa Ha OCHOBHOM OTBeTBMeHun, MB-A.

6.4.1.5 ConpoTnBneHne KOPOTKOrO 3aMblkaHust ceTu z,, OM, paccunTbIBalOT No hopmyne

2
Z. = UC.HOM ’ (3)

Se
rae U, ., — HOMUHanbHOE NMHeHoe HanpskeHne cetu, KB;

S, — MOLIHOCTb TpexdasHOro KOPOTKOro 3amblkaHua cetn, MB - A.

MpumeyvyaHns

1 Onsa TpaHcdopmaTopoB MOLLHOCTLI0 MeHee 3,15 MB - A conpoTuBReHne KOPOTKOro 3aMblKaHWUsi CETU, Kak NpaBu-
10, He Y4YMTbIBaIOT, ECNM OHO cocTaBnseT He b6onee 5 % conpoTMBNEeHNs KOPOTKOro 3aMblkaHusl TpaHcdopmartopa, T.e. B
dopmyne (1) z, = 0.

2 [ns TpaHchopMaToOpOB COOGCTBEHHBLIX HYXA 3NEKTPOCTaHLMIA KIAcCoB HanpsbkeHus o 35 kB BKMOYMTENBHO
COMNpPOTMBIEHNE KOPOTKOrO 3aMblKaHNSA CETU HE yYUTbIBAOT.

6.4.1.6 MoLlHOCTb TpexdasHOro KOPOTKOro 3aMblKkaHUS CETU — B COOTBETCTBMM C Tabnuuen 6.

[nsa TpexobMOTOYHbIX aBTOTPAHCOPMaTOPOB MOLLHOCTbL KOPOTKOrO 3aMblKaHus CeTU Ha cTopoHe HH,
ecnu B Hl He yka3aHO 1HOe, cnefyeT NpuHUMaTh:

600 MB - A — npv HOMUHanbHOM HanpsxeHun HH go 20 kB n mowHocTn aBTOTpaHcopmMaTopoBs A0
63 MB - A BKINIOYMTENBHO HE3ABUCUMO OT MX Kracca Hanps»XeHus;

1000 MB - A — npu HoMuHanbHoMm HanpsxeHun HH 20 kB u cBbilwe aBTOTpaHCHOPMaTOpPOB Kracca
HanpsixkeHna 220 KB He3aBMCUMO OT UX MOLLLHOCTU;

2000 MB - A — gnsa o6moTok HH TpexobmoTouHbIX aBTOTpaHCcopmaTopoB kraccoB HanpskeHus 330,
500 n 750 kB.

[Ona TpexobMoTouYHbIX aBTOTpaHcdopMaTopoB knacca HanpskeHns 1150 kB MOLWHOCTb KOPOTKOro
3aMblkaHUs ceTen yctaHasnmeatoT B H Ha 3T TpaHcopmaTopbl.
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Tabnuuya 6
MoLuHoCTb TpexdasHoro KopoTKoro 3aMbikaHus cetn (kpome cet HH aBToTpaHcdopmatopos) S,
MB- A
HomMuHanbHoe HanpsikeHne
Ona TpaHcopmaTopoB knaccos HanpsbkeHna 110 kB v Bbiwe,
cetun, kKB
Ansa TpaHcopmaTopoB KnaccoB aBTOTpaHcOpMaTopOoB Krnaccos HanpskeHus go 750 kB
HanpsbkeHust Huxe 110 kB BKITHOYMTENBHO N TpPaHCHOPMATOPOB COBCTBEHHbIX HYXA
ANEeKTPOCTaHuUn
Lo 10 500 —
Cs. 10 » 35 Bkntou. 2500 —
110 — 15000
150 — 20000
220 — 25000
330 — 35000
500 — 50000
750 — 75000
1150 — 80000

MpwnmedyaHwne—IlocornacoBaHuto MexXxay n3rotoeutesnem U 3aka3v4mkom gonyckaeTcda npuHMMaTb MOLLHOCTU
KOPOTKOro 3aMblKaHNA CETU, OTNNHaoLWmnecd OT yKa3aHHbIX B Tabnuue 6.

6.4.1.7 Ons TpexobMOTOYHbIX TpaHCOPMaToOpOB, UCKMNoYasa aBToTpaHchopmaTopsl, B Nobom AByX-
NN TPeXO6MOTOUYHOM PEXMME KPAaTHOCTb HanborbLLIEro yCTaHOBMBLLErOCS TOKa KOPOTKOro 3aMbIkaHuWs, onpe-
AensiemMoro B COOTBETCTBUM € 6.4.1.2, N0 OTHOLUEHWUIO K HOMUHANbHOMY TOKY 06MOTKM AOIKHA ObITh OrpaHuye-
Ha B COOTBETCTBUM C Tabnuuen 7 npy yCnoBuM paBeHCTBa MOLLHOCTEN Bcex 06MOTOK. B cnyyae pasnuyHbIx
MOLLHOCTEeNn 06MOTOK npeaernbHble KpaTHOCTU HambosblUero yCTaHOBMBLLErOCS TOKa KOPOTKOrO 3aMblKaHWs
AOMXHbl 6bITb ycTaHoBMeHbl B H Ha AaHHbIe TpaHchopMaTopbl.

Ta6bnuuya 7
MpenenbHas KpaTHOCTb HanGOMbLUEro YCTaHOBUBLLErOCA TOKa KOPOTKOTO 3aMblKaHWA
Knacc HanpsixeHns obMoTku . }
BH TpaHccopmatopa, kB B GrvDKaliLIeN K cTEpHID B CPeAHeil N0 pacnonoxeHuio B Hapy>How obMoTke no
_ Ha cTepXXHe MarHUTHOW pacrnonoXeHWIo Ha CTepXHe
MarHUTHOW cucTembl 06MoTKe -
cucTeMbl 06MOTKe MarHUTHOWM cucTembl
35 — 12,0 —
110 10,0 14,0 9,5
150 10,0 14,0 9,5
220 10,0 15,0 8,0

6.4.1.8 Hanbonblumii yaapHbI TOK KOPOTKOIO 3aMblKaHWs Iy , KA, cnegyet paccunTbiBaTh No hopmyne
Iy[:l, = IK.OTB Ky \/Ey (4)

rae I, .., — HanbonbLUMin yCTaHOBUBLUMIACS TOK KOPOTKOIO 3aMblKaHUs, KA;

KWJl J2 — KoadpuLUMneHT, onpeaensiembli no Tabnuue 8.

Tabnuuya 8
Up U, 1 15 2 3 4 5 6 8 10 614 v
onee
K2 1,51 1,64 1,76 1,95 2,09 2,19 228 2,38 2,46 2,55

MpumevaHuns

1 [ns npoMexyTouHbIx 3HadYeHuii (U, /U,) oT 1 o 14, He ykasaHHbIX B Tabnuue, gonyckaeTtcs onpeaenatb koaddu-
umeHT Ky, V2 nuHeliHo uHTepnonaunen. U,/U, — peakTuBHasa M akTVBHas COCTaBMSAOLME HAMPSXKEHUS KOPOTKOro
3aMblkaHus TpaHcopMaTopa, COOTBETCTBEHHO.

2 Tlo cornacoBaHuio Mexay U3roToBMTENemM 1 3aKka3ynkom npu otHowweHun U, /U, Gonee 14 gonyckaetcs NpuHU-
MaTb yaapHbin koadduumedT 1,9 n Ky, 2, paBHbiit 2,69.
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6.4.1.9 HanbonbLuyo NPOAOMKNTENIbHOCTb KOPOTKOTO 3aMblKaHus (1, 4x) Ha 3aXnMax TpaHcdopmaTo-
poB crnegyeT NPUHUMATL NPU KOPOTKOM 3aMblkaHUM Ha CTOPOHax C HOMWHarbHbIM HanpsbkeHnem 35 kB u
HWXe — 4 ¢, NPy KOPOTKOM 3aMblKaHUW Ha CTOPOHAaXxX C HOMWHarnbHbIM HanpsbkeHnem 110 kB v cBbiwe — 3 c.
6.4.1.10 Jonyctumyto NpoAOimKUTENbHOCTb BHELLIHEro KOPOTKOro 3amMblkaHus t,, C, Mpu npoTeKkaHuu
YCTaHOBMBLLErOCH TOKa KOPOTKOro 3aMblKaHUS MeHee HanmborbLUero yCTaHOBMBLLErocs criegyeT pacCunTbl-
BaTb No chopmyne
]K2.OTB (5)

tK - tK.max 2

K

roet — [onycTuMast NpoAoIPKUTENBHOCTb KOPOTKOMO 3aMblKaHMSA NPY NPOTEKaHUWM HAanbonbLIEro yCTaHo-
BMBLLIErOCS TOKa KOPOTKOro 3amMblkaHus rno 6.4.1.9, c;
1 o1y — HaMBOMbLUNIA YCTAHOBMBLUMICA TOK KOPOTKOTO 3aMblkaHus, A;
1 — ycTaHOBMBLUMINCS TOK KOPOTKOrO 3aMblkaHWsA MeHee HanborbLUero yctaHoBuBsLLerocs, A.

Haunbonbluee gonycTumoe 3HaueHne NpoAorkMTenbLHOCTH i, He crnedyeT npuHuMats 6onee 15 ¢ Hesasu-
CUMO OT 3HayeHus I,

6.4.2 TpeboBaHUsI K CTOMKOCTU TPpaHCOPMaTOPOB NPU yAAPHbIX TONTYKaX TOKOM

6.4.2.1 Cunosble TpaHchopmaTopbl AOIMKHbI BbIAEPXMBATb B 3KCNITyaTaumm yaapHble TOMYKM TOKOM.

Onsa macnsHbix TpaHcopmaTopoB, KpOMe TpaHCOpPMaToOpoB COOCTBEHHbLIX HYXX[, 3NEKTPOCTaHLINNA,
OTHOLLUEHWNE AEUCTBYIOLLErO 3Ha4YEeHNs YAApHOro Ton4Yka TOKOM K HOMUHaNbHOMY 3Ha4YEeHM0 ToKa (KpaTHOCTb)
He I0MKHO NpeBblllaTh 3Ha4YeHWI, yka3aHHbIX B Tabnuue 9, a ana TpaHcopMaTopoB COOCTBEHHbIX HYX 3rekK-
TpocTtaHumn — B Tabnuue 10.

[nsa cyxux TpaHcdopmaTopoB AONMYCTMMbIE yAapHbIE TONTYKM TOKOM JOJKHbI ObITb yCcTaHoBMNEHb! B HI Ha

KOHKpeTHble TpaHcopMaTopbl.

K.max

Ta6bnuya 9

KpaTHoCTb, He Gonee, B 3aBUCMMOCTM OT MOLLHOCTM TpaHcgopmartopa

Yucno yaapHbIX TOMYKOB TOKOM B CYTKM
0o 25 MB- A Cg. 25 o 100 MB - A Bkntou.
0o 3 Bknitou. 4,0 2,0
Ce.3» 10 » 2,0 1,3
» 10 » 1000 » 1,3 1.1

MpumedyaHune—[Ona TpaHchopmaTopoB MowHOCTbIO 6onee 100 MB - A 4ncno yaapHbIX TOMYKOB B CYTKU
TOKOM CBblILLE HOMUHASBHOTO 3HAYEHNS TOKa AOSMKHO GbiTh COrNacoBaHO MeXay 3aKas4yuMkoM 1 U3roToBUTENEM.

Tabnunuya 10

KpaTHoCTb TOKa, He Bonee

[MpuunHa TonykoB

nOBTOpHeMOCTb, He

npuv pacLienneHHon obmotke HH

npuv HepacuienneHHon obmotke HH

Harpysku 6onee
0N KaXXgomn Yactum 6 BH 6 HH 6 BH
o6MoTkM HH Ang OOMOTKK Ans OOMOTKU Ansd OOMOTKU
Myck oTaenbHbIX [Ba pa3sa B cyTkn
aBvratenein 5 3 4 4
Camo3sanyck Bcex [Ba pa3sa B rog
aBuraTtenemn 5 5 5 5

6.4.2.2 Tlpnyncne Ton4ykos Toka 6onee 100 B CyTKU MW NPU X NPOJOIKUTENBHOCTY Gonee 15 c He3aBu-
CMMO OT MX YMcna cnegyeT NpOBOAUTL PACYETHYIO MPOBEPKY HArpy304HOM CNocobHOCTM MO METOAUKE N3roTo-

BUTENA.
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6.5 Tpe6oBaHUs K COCTaBHbIM YacTAM

6.5.1 YcTtponcTtBa 3awuTbl Macna

6.5.1.1 MacnsiHble TpaHCcGOopMaTOopb! (3aMofTHEHHbIE MUHEPASTbHBIM MacioM) MOLHOCTLI0 25 KB - A n
Bornee OoMmKHbI ObITb CHABXXEHbI pacLUMpUTENEM UV APYrov 3aLLMTON, NPeAoXpaHsoLLEen Macno oT Henocpea-
CTBEHHOrO KOHTAaKTa C OKPY>KatoLLMM BO34YXOM.

6.5.1.2 B 3anonHeHHbIX MUHepanbHbIM Macnom TpaHcdopmMaTopax knaccos HanpsxeHus 110 n 150 kB
MoLLHOCTbL 25 MB - A n 6onee 1 Bcex TpaHcdopmaTopax krnaccos HanpsbkeHns 220 kB 1 cble macrno Aorn-
XKHO BbITb NOMTHOCTHLIO 3aLUMLLIEHO OT KOHTAKTa C OKpY>KatoLLUMM BO34YyXOM NOCPEACTBOM NSIEHOYHOM 3aLLMThI.

6.5.2 TpeboBaHus K 3aLLUMTHLIM MOKPbITUSIM NPUBEAEHbI B NMPUNoXeHun B.

6.5.3 MarnutHas cuctema TpaHcopmMaTopa M MacCUBHbIE METANITUYECKNE KOHCTPYKTUBHbBIE 3fIEMEHTbI
OOIMKHbBI UMETb HaZEXHOe MeTannMyeckoe coeamHeHne ¢ 6akom.

6.5.4 Tllo TpeboBaHuio 3aka3unka B TpaHcopmaTopax MoLHocTbo 6onee 100 MB - A meTannuyeckoe
coefMHeHVe MarHNTHOW cucTembl ¢ 6akoM JOMKHO BbiTb BbINONHEHO CHapyxu Baka, npuyem BHYTpu Haka
aKTUBHasi YacTb JOSMKHA OblTb MOMHOCTLIO N30MMPOBaHa OT AHa U CTEHOK Baka.

6.5.5 [dononHutensHble TPe6OBaHNS K COCTABHbLIM YaCcTsIM NPUBELEHbI B NPUNOXeHUN I,

6.6 TpeboBaHus K cMCTEMaM OXNaXaeHusl

6.6.1 TpaHcdopmaTopbl C MPUHYANTENBHON CUCTEMON OXNAXAEHUSI OOIMKHbI ObITb CHabXeHbI YCTPON-
CTBaMu AN aBTOMaTUYECKOro MyCKa U OCTAHOBKM CUCTEMbI OXMNaXAeHuWsl, KOTopble AOIMKHbI cpabaTtbiBaTh B
3aBNCUMOCTM OT TeMNepaTypbl BEPXHMX CNI0EB Macna 1 ToKa Harpy3ku TpaHcdopmaTopa.

6.6.2 BHewHne macnonpoBoabl cuctemM oxnaxaerus AL v Ll (noctaBnsiemble M3roToBUTENEM TPAHC-
dopmMaTopa) JOMKHbI ObITh BbINOMHEHbI U3 HEPXaBEKLLEN cTanu Unn MaTtepuarnos, YCTONYMBbIX K KOPPO3UMK.

6.6.3 Lkadbl ynpaenenus cuctemon [, AL, HOLL v L| moryT 6biTb HaBeLLeHbl Ha 6ak TpaHcdopmaTopa,
ecnu wkad paccymTaH Ha paboTy B yCroOBUSIX BUOpaLuii, co3gaBaemblX TPaHCHOPMaTOPOM.

6.6.4 TpaHccopmaTopbl C NPUHYANTENBHOW CUCTEMO OXNaXAEHUS AOMKHbI ObITb CHabXXeHbI CUrHanm-
3aumen o NpekpaLLeHnn LMpKysauum Macna, oxnaxaatoLlen Bogbl UM OCTaHOBKE BEHTUNATOPOB AYThA, a Tak-
Xe 00 aBTOMaTUYEeCKOM BKIOYEHWUW UMK OTKITHOYEHUN PE3ePBHOr0 OXNaauTenst UM pe3epBHOrO0 UCTOYHMKA
nUTaHusS.

6.6.5 [dononHutenbHble TpeboBaHUS K CMCTEMaM OXNaxaeHus NnpMBedeHb! B punoxeHuu .

6.7 Tpeb6oBaHUs K HAAEXHOCTU

[nsa cunoBbix TpaHcOpMaTOPOB AOIMKHbI ObITh YCTAHOBMNEHBLI CNEAYOLLME NOKa3aTeNW HAOEXHOCTU:

- yCTaHOBIIeHHas HapaboTka Ha 0Tka3 — He MeHee 25000 u;

- MOJHbIV CPOK Cry6bl — He meHee 30 nerT.

6.8 KomnnekTHOCTb

6.8.1 B koMnnekT TpaHchopMaTopa AOMKHbI BXOAUTb €ro COCTaBHbIE YacTu.

6.8.1.1 CocTaBHble YacTu, BXOASLIME B KOMMNNEKT TpaHcopmaTopa, AOMKHbI ObITb yKasaHbl B HL Ha
TpaHcdopMaTopbl KOHKPETHBIX BUOOB.

MpumeyaH U e— B KOMNNEKT TpaHcdopMaTopa BXOAUT Takxe Macrlo, 3anieaemMoe B TpaHcdopMaTop npu ne-
peBo3Ke.

6.8.1.2 MacnsiHble TpaHcdopmaTopbl, TpaHCMOPTUPYeMble 6e3 Macna, nNpu 3anosiHeHun 6aka cyxmm
BO3QyXOM UM MHEPTHBIM ra3oMm, JOJDKHbI OblTb YKOMMNIIEKTOBAHbI CIEAYOLWUMUN U3AENUSMM:

- KOMNIEKTOM H6anMoHOB CO CxXaTbIM ra30M B KONMYECTBE, JOCTAaTOMHOM 4118 nogaepXaHusa 4aBneHus B
6ake ot 510 15 klNa Ha Bpemsa TpaHCNOPTMPOBaHUA 1 NOCHEAYIOLWEro XpaHeHUs;

- YCTPOMCTBOM 41151 NOANUTKM ra3oM 6aka, aBTOMaTu4ecky noaaepKMBatoLLmMM B HeM M30bITOYHOE AaBne-
HMe ot 5 0o 15 «kla.

6.8.1.3 TpaHcdopmaTopbl C cuctemamu oxnaxgeHns sugos Ll v HL, ona kotopbix npegycmaTtpuBaeTcs
NPYMEHEHNEe HOPManNmM3oBaHHON CUCTEMbI OXITAXXAEHUS B COOTBETCTBUN C TUMOBLIM NMPOEKTOM, KOMMIEKTYOT
Tpy©amu nogcoeguHEHNs CUCTEMbI OXNaXAeHWs K TpaHcdopmaTtopy.

6.8.2 KTpaHcdopmaTtopy npunaratoT CneayroLLy TEXHUYECKYHO AOKYMEHTaLWIo:

- macnopT TpaHcdopmaTopa;

- macnopTa KOMMNNEKTYIOLWNX N3aenni;

- PYKOBOACTBO MO 3Kchnyatauun TpaHcdopmaTopa, BKMYalLWy AOKYMEHTauuMlo MO MiaHOBOMY
PEMOHTY;

- MHCTPYKLMIO MO TPaHCNOPTUPOBAHMIO, pa3rpy3ke, XpaHeHW0, MOHTaXy M BBOOY B SKCMIyaTaLuio TpaHc-
dopmaTopa;

- YepTeXn BaXKHENLLUMX COCTaBHbIX YacTen B cooTBeTCcTBUM ¢ H Ha TpaHcdhopMaTopbl KOHKPETHBLIX BUAOB.

OCHOBHbIE TEXHUYECKUE AaHHbIE U XapaKTEPUCTUKKN, KOTOpble AOMKEH cogepaTtb nacnopTt TpaHcdop-
mMaTopa, NpuBeAeHbl B NpunoxeHun E.
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6.9 MapkupoBKa 1 ynakoBka

6.9.1 MapkupoBka

6.9.1.1 MapkunpoBka 3aXMMOB (BBOAOB) sl BHELUHETO NPUCOEAMHEHNS [OIMKHA OblTb HAHECEHA CMOCO-
6om, obecneunBaloMM ee JOSNITOBEYHOCTb M CTOMKOCTb K aTMOCepHbIM BO3AENCTBUSIM, B COOTBETCTBUMU C
FOCT 18620.

MpumeyaHune— 3axumbl (BBO,D,bI) cneanyet MapkmpoBaTb B COOTBETCTBUN C NPUNOXKEHNEM XK.

6.9.1.2 Kaxabli TpaHcdhopMaTop AOSMKEH ObITh CHAOXEH NPUKPENNEHHON Ha BUOHOM MeCTe Tabnnykon,
Ha KOTOPOW YKa3blBatoT CNneaytoLme AaHHbIE:

- TOBapHbIN 3HAK NpeanpuUaTUA-U3roToBUTENS;

- HaMMeHoBaHWe nsgenus (TpaHcopmartop, aBToTpaHcdopmaTop);

- 3aBOJCKOW HOMeEp;

- yCroBHoe 0603Ha4YeHne TUNa;

- 0603HaveHune HL Ha TpaHcdhopmaTtop;

- 4aTy N3roToBfeHUs B COOTBETCTBUM C TpebosaHnsmu H,;

- YCrOBHOE 0603HAYeHNEe CXeMbI M IPYNMbl COEAMHEHNSI OOMOTOK;

- HOMMHAaIbHYIO YacTOoTy B repuax;

- HOMVHAIbHBIN PEXWM (B TOM CIlyyae, eCInu PEXMM OTNMYaeTcs OT MPOAOIPKUTENBHOIO);

- HOMUHaIbHY0 MOLLHOCTb B KMNOBOMbTaMnepax (ykasblBaloT Takke MOLIHOCTU OCHOBHbIX OOMOTOK
TPeXobMOTOUHBIX TpaHCOPMaTOPOB U MOLLHOCTL 0OMOTKM HH TpexoOMOoTOUYHbIX aBTOTpaHCHOpMaTOPOB);

- HOMUHarnbHbIE HaNpsXXeHUsa TpaHcdopMaTtopa Ha OCHOBHOM OTBETBMIEHUM B BONbTAx WU KUIO-
BOMbTax;

- Npeaensl perynupoBaHus HanpsXXeHns no obmMoTkam (guManasoHbl U cTyneHn perynuposanuna PIMH n
MBB);

- HOMUHarbHbIE TOKM 0OMOTOK HA OCHOBHOM OTBETBIIEHWM B amnepax;

- HanpshkeHne KOpOTKOro 3aMblKaHWsS HA OCHOBHOM OTBETBJIEHMM B NpoLueHTax (4ns TPeX0OMOTOUHbIX
TpaHCOPMaTOPOB YKa3biBalOT HANPSXKEHNE KOPOTKOro 3aMblkaHWsi BCeX Nap 0OMOTOK);

- YPOBEHb N30MALMN OOMOTKN U €€ HENTpanu Ans oOMoTok knaccos HanpsbkeHnst 110 kB u cBbiwe (ykasbl-
BalOT MCMbITaTESbHbIE HANPSPKEHWUS MPOMbILLITEHHOW YaCTOTbI Y MOSTHOrO FPO30BOro MMMNYNbCa AMsi BHYTPEHHEN
nsonauun);

- KIacc HarpeBOCTOMKOCTU N30MALUN — TOMNBKO AN CyXMX TPaHCHOPMaTopOB;

- MOSTHY0 Maccy TpaHcopMaToOpOB B KUITOrpamMmmax Ui TOHHaXx;

- Maccy mMacrna B KUrorpamMmmax Ui TOHHaXx;

- Maccy aKTMBHOM YacTu B KurorpammMax unm ToHHax — Ans TpaHcdopMaTtopoB MOLWHOCTLI0O 1 MB - A n
bonee;

- TPaHCNOPTHYIO Maccy, ecnv oHa ykasaHa B H[] Ha KOHKpeTHble TpaHcdopMaTopsl;

- Maccy CbeMmHOW 4acTu Baka B TPaHCMOPTHOM COCTOSHUW — ONsi TpaHC(OopMaTopoB C HUXHUM
pasbeMOM.

MpumevyaHnuns

1 Ana ogHodasHoro TpaHcdopmaTopa, NpeaHa3Ha4YeHHOro Ans coegMHeHns B TpexdasHyto rpynny, HOMUHanb-
Hble HanpskeHns 06MOTOK, coeanHaembix B 38e3ay, 0603HavaloT B BuAe Apobn, Yyucnmrenem KOTopomn SBNAETCA NMMHeEN-
HOe HanpsbkeHne TpexdasHoi rpynMbl, a 3HameHaTenem /3.

2 [nsatpaHchopmaTopos MoLHOCTL0 1 MB - A v 6onee ykasbiBaloT 3Ha4eHMe Hanps>KeHUs KOPOTKOro 3aMblKaHus,
M3MepeHHOoe Npu NpMemMocaaToYHbIX UCNbITaHuAX. [ins TpaHcchopMaTopoB MOLLHOCTLI0 MeHee 1 MB - A gonyckaeTcs yka-
3bIBaTb 3HaYEHUE HanpPsHKeHNUS KOPOTKOTO 3aMblKaHWS, N3MEPEHHOE MPU TUNOBbLIX UCMbITAHUSX.

6.9.1.3 Kpome ob603Ha4yeHus1 Ha Tabnuyke 3aBOACKON HOMep TpaHcdopMaTopa AOIMKeH ObiTb YEeTKO
0603HaueH Ha bake pssAom ¢ Tabnuykon.

6.9.1.4 [na tpaHcdopmaTopos BB 1 PIMH nepBoMy nonoXeHuto npuBoaa A0SKHO COOTBETCTBOBATL
HanbornbLUee 3HaYeHEe HOMUHAMNBHOTO HANPSHXEHUSA OTBETBIIEHNS.

6.9.1.5 MapknpoBka MecTa 3a3eMsieHns oImKHa ObITb BbiNoNIHEHa No ogHomy nametogos FOCT 21130.

6.9.1.6 TpaHcnopTtHast MmapkmpoBka — no FOCT 14192 co cneayroLnMmM AOMNONHEHUSIMU:

- OCHOBHbI€, AOMNOMNMHUTENbHbIE N MHPOPMALMOHHbBIE HAAMNUCU ANS YNakoBaHHbIX 4EMOHTUPOBAHHBIX U
3anacHblX YacTen JOMKHbI ObITb HAHECEHbI Ha Tapy, a Ans AeTanen u cOOPOYHbIX EOUHUL, TPAHCNOPTUPYEMbIX
6e3 ynakoBku, — Ha APNbIKM UNn geTanu u cbopoYHble eOUHNLI;

- BUAbl MaHUMYNALUNOHHBIX 3HAKOB, HAHOCKMMbIX Ha rPy30Bble MECTa, U MeCTa UX HaHECEHUS AOMMKHbI
cootBeTcTBOBaTh [OCT 14192 1 TeXHU4ECKOM AOKYMEHTaLunmM Ha TpaHcdopMaTop.

6.9.1.7 Ha 6ake TpaHccopMaTopa JoSmkHbI ObITb HAHECEHBI NPeaynpeanTeNnbHbIE HaagnMcK «JomkpaT»
MpY HaNU4MM MecT Nog yCTaHOBKY JOMKPATOB.
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6.9.1.8 Ha b6akax TpaHcopmMaTOpOB, Ha aKTUBHOM YaCcTW KOTOPbIX yCTAaHOBINEH MakeT (06paseL,) nsons-
uun, BGrM3n MecTta yCTaHOBKWN MakeTa JoJkHa ObITb HaHeceHa Hagnucb «MakeT nsonauumy.

6.9.1.9 BceHaanucu, ykasaHHble B6.9.1.716.9.1.8, OMmKHbI ObITb BbINOMHEHBI HECMbIBAEMOW KPaCKoW.

6.9.1.10 Ha petansix n cbopoyHbIx eguMHULAx, noanexalmx 4eMOHTaxy nepen oTnpaBKon noTpebuTe-
nto, AOMXKHa ObITb NPeayCMOTPEHa MapKNPOBKa A5t NPaBUITbHOTO MOHTaxa.

6.9.1.11 Ha Gakax pacnpegenuTenbHbIX TpaHCOPMaTOPOB, akTMBHAsA YacTb KOTOPbIX M3BIeKaeTcs
BMECTE C KPbILLKOW, AOIHKEH ObITb HAHECEH 3HAK, MHPOPMUPYHOLLNA 0O 3TOM.

6.9.2 YnakoBka

6.9.2.1 TpaHccopmaTopbl, 3anosIHEHHbIE MUHEPASIbHBIM MacCSiOM, a Takke AeMOHTUPOBAHHbIE Ha Bpe-
MS1 TP@HCNOPTUPOBAHMS KpynHorabapuTHbIE COCTaBHbIE YacTu nepeBo3aT 6e3 ynakoBku. CocTaBHble YacTy,
BHYTPEHHSSI MOBEPXHOCTb KOTOPbIX NPW 3KCNyaTaunm TpaHcopMaTopa UMEET KOHTaKT C MacroMm, Npu TpaHc-
NOPTUPOBAHUUN U XPAaHEHUM AOMKHbI ObITb 3alUMLLEHbI OT MONaAaHMs B HUX Briarv v nbinu.

TpeboBaHWsA Kk ynakoBKe 1 TpaHCNOPTMPOBaHUIO TpaHCHOPMaTOPOB, 3aN0STHEHHBIX CUHTETUYECKUM Mac-
noMm, AOMXKHbI BbITb YKasaHbl B HI Ha AaHHbIe TpaHcdopMaTopsl.

6.9.2.2 Cyxue TpaHchopmaTopbl yNakoBbIBaloT B cooTBETCTBUM ¢ HA.

6.9.2.3 KomnnekTytoLine CbeMHblE COCTaBHble YacTu (BBOAbI, NPUBOPBLI U T.4.) U KpenexHble geTanu
OOJMKHbI ObITb YyNakoBaHbl B COOTBETCTBUM ¢ TpeboBaHuamn FTOCT 23216. MokynHble KOMNNEKTYOLLMe CocTaB-
Hble YacTu, nocTynawLue Ha npeanpusaTue — M3roToBUTENb TpaHCHOPMaTOPOB, YNakoBbIBAOT B COOTBE-
TcTBUM ¢ HI Ha aTu u3genus.

6.9.2.4 KaTeropus ynakoBk1 JEMOHTMPOBAHHbIX Ha BPEMSI TPAHCMOPTUPOBAHMS COCTABHbIX U 3aNacHbIX
yacTewn, 3a UCKIIYEHNEM yKa3aHHbIX B 6.9.2.1, KOHCTPYKLMS 1 TN ALLMKOB B 3aBUCUMOCTU OT MEXAHUYECKUX U
KNMaTUYeCKMX BO3AENCTBUN MPU TPAHCNOPTUPOBAHMMN 1 XPaHEHUN AOMKHbI 00ecnevmBaTb COXPaHHOCTb yKa-
3aHHbIX YacTew BO BPEMS TPAHCMOPTUPOBAHUSA U XPaHEHNS.

6.9.2.5 KoHcepBaLuns HEOKpaLUEHHbIX U HE MMEKLLMX 3aLLUNTHBIX MOKPbITUA HapY>KHbIX NOBEPXHOCTEN
TpaHcdopmaTtopa, NoABeprarLmnxca kopposum n nopye, — no F‘OCT 9.014.

6.9.2.6 BBogbl Ha HanpsbkeHne 6onee 35 kKB, He AeMOHTUPYEeMbIe Ha BpeMs TPaHCNOPTUPOBaHNS, OOSK-
Hbl ObITb 3aLLMLLIEHBI OT MEXAHUYECKMX MOBPEXAEHUI BO BPEMS TPAHCNOPTUPOBAHMS.

6.9.2.7 B H[ Ha kaxabii Tun TpaHcopmaTopa A0MMKHbI ObITb yKazaHbl Macca Kaxgoro rpy3oBoro Mecta
(TpaHcnopTHOro 6noka), ux rabapuTHble pa3mepbl, a Takke Cnocodbl TPAHCNOPTUPOBAHKS:

- B yNaKoBKe;

- 6€e3 ynakoBkMu.

6.9.2.8 OkcnnyataumoHHaa HI Ha TpaHcdopmaTop 1 ero KOMMMEKTYLLMe U34enns, TpaHcnopTupye-
Mble C KOMMIEKTOM TpaHcdopmaTopa, JoSkHa bbiTb ynakoBaHa He Hke KY-2 no TOCT 23216.

7 TpeboBaHusa 6e3onacHoOCTH

7.1 TpeboBaHus 6e3onacHOCTU, B TOM YKCne NOXapHOM, AOMmkHbI cooTBeTcTBOBaTh TOCT 12.2.007.0,
FOCT 12.2.007.2,TOCT 12.1.004,TOCT 14254.

7.2 3asemneHue 6bakos TpaHcOpMaTOPOB JOIMKHO BbITh BLIMOSTHEHO B COOTBETCTBUM C TpeBoBaHUAMHU
FOCT 12.2.007.0 co cnegyowmnmmn AOMNONHEHNSMMU:

- NPV NpMMEeHeHUK ANg 3a3emneHns pe3bLboBoro coeanHeHNs avameTp pe3bbbl AormkeH 6biTb M12 ans
TpaHcdopMaTopoB MoLHOCTb0 25 kB-A 1 6onee n M8 — ans TpaHCcOpMaTOpOB MOLLHOCTbIO MEHee
25kB - A;

- MOBEPXHOCTb 3a3eMISALEro KOHTaKkTa JoJbkHa ObiTb JOCTATOYHOW ANs NPUCOEANHEHUS CTanbHON
LWMHBbI cevyeHneM He MeHee 40 x 4 Mu;

- 3a3eMMSAIOLLNIA KOHTaKT AOMMKEeH ObITb pacnonoXeH B 4OCTYNHOM MecTe BHM3y 6aka Ha ctopoHe HH, a B
TpaHcdopmaTopax ¢ oxnaxaeHmem suga C — B JOCTYNMHOM MeCTe OCTOBa.

7.3 TpaHcdopmaTopbl AOSMKHBI ObITb CHa0XeHbI NPUKPENIEHHbIMM K 0aKy NTECTHULIEN U ynopaMu B COOT-
BetctBUM ¢ TOCT 12.2.007.2.

[laHHOe TpeboBaHne He pacnpoCcTpaHAaeTCs Ha repMeTHUYHble TpaHcdopMaTopbl ans KTT (6e3 pacwnpu-
Tens).

[nsa nepegBuXHbIX TpaHcOpMaTOpPOB AOMNYCKAETCHA NECTHMLY BbIMOHATL B BUAE CKOD, MpMBapEHHbIX K
Baky TpaHccopmaTopa.

7.4 [onycTumble 3HaYeHUs KOPPEKTMPOBAHHOIO YPOBHS 3BYKOBOW MOLLHOCTU Afs TpaHchopmaTopos,
3anorHeHHbIX MUHepanbHbIM MacrioM, AoMmkHbI cooTBeTcTBOBaTL TOCT 12.2.024, ons cyxux TpaHchopmarto-
pOB 1 TpaHCOPMaTOpPOB, 3aNOSNTHEHHbLIX CUHTETUYECKMM MacroMm, a TaKkke Ans TpaHcopMaTopoB Ha Hanps-
xeHune 1150 kB — no H[ Ha fgaHHbIe TpaHcdopMaTopsbI.
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8 TpeboBaHuA oxpaHbl OKpYXXatllien cpeabl

8.1 Mpwv npoussoacTBe TPAHCHOPMATOPOB, UX UCMILITAHUN, XPAHEHUWN, TPAHCNIOPTUPOBAHMUM U 3KCMya-
Taumm (NMPUMEHeHUN), a Takke NPU YTUNM3aummM onacHON B 3KOMOMMYECKOM OTHOLLEHUM NPOOYKLUN AOKHbI
ObITb NPeAYCMOTPEHbI MepbI ANA NpeaynpexaeHus Bpeaa okpyarLlen npupoaHo cpeae, 300pOBbo U reHe-
TUYecKkoMy (oHAY YenoBeka.

8.2 Mpwv yTunmsauum 4oImkHbl ObiTh BbINOMHEHbI Crieaytolume TpeboBaHus:

- oTpaboTaHHoe TpaHchopMaTopHOE Macro Heo6xoanMO CUTb B TEXHOMNOMMYECKMe eMKOCTU 1 oTrnpa-
BUTb Ha pereHepaumio;

- MeTannuyeckne CocTaBHble YacTh TpaHcdopmaTopa (Medb U antoMUHUA 06MOTOK 1 OTBOAOB, CTarb
3MEeKTPOTEXHUYECKAS N KOHCTPYKLIMOHHAS) AOMKHbI BbITb CAaHbl HA NPeanpuUaATAA No nepepaboTke LBETHLIX U
YepHbIX MeTarnmnos;

- papchopoBble U3ONATOPbLI, ANEKTPOKAPTOH, PE3NHOBbLIE YMIIOTHEHWUS AOMKHbI GbiTb OTNPaBeHbl Ha
MONUIOH TBEPAbIX ObITOBbIX OTXOA0B.

9 lMpaBuna npuemMmku

9.1 [ns KOHTPONS COOTBETCTBUSI TpaHCcopmMmaTopa TpeboBaHUSAM HAaCTOSLWEro cTaHg4apTa yCTaHoBIe-
Hbl criefytoLLne npasuna npUeMKn U KaTteropmm UCnbliTaHUI: NpUeMocaaTouHble, TUMOBLIE U NepUoanYeckme.
9.2 lMpuemocaaToyHble UCNbITaHUSA
9.2.1 TNpuemocaaToYHbIM UCMbITAHMAM OOIKEH ObITb MOABEPIrHYT KaXabli TpaHcopMaTop.
9.2.2 Tlepen npnemocaaToYHbIMU UCMIbITAHUSIMU HEOOXOOMMO MPOBECTU BHELLHUI OCMOTP TpaHcdop-
MaTopa M NPOBEPKY Ha COOTBETCTBUE pabounm YepTexam.
9.2.3 Tlporpamma npnemMocaaToYHbIX UCNbITAHWUI OOMKHA coaepKaTb crneytoLlme npoBepkn, Ucnbita-
HUA N N3MEPEHNS:
- NpoBepKy koadhdpuumeHTa TpaHCcOopMaLMK U TPYNMbl COEANHEHUSI OOMOTOK;
- NcnblTaHue Npobbl Macna u3 6aka macnsiHoro TpaHcgopmaTopa 1 KoHTakTopa yctpownctea PIMH, nmeto-
LLlero ralleHue oyru B Macrie no npunoxexuio U;
- UCNbITAHWE 3NEKTPUYECKON NPOYHOCTU U30NAUMUM ANA TpaHCcOpMaToOpOB Kracca HanpskeHus Ao
750 kB BkntoumtensHo no FOCT 1516.3 B o6beme npueMocaaTouHbIX UCMbITAHUIA, ANA TpaHCHOPMaTopOoB
knaccos HanpsbkeHus Huxe 1 kB n 1150 kB — no HL Ha gaHHble TpaHcdopmaTophl;
- NPOBEPKY NOTEPb U TOKA XONOCTOro X0Aa;
- NMPOBEPKY NOTEPb U HaNPS>KEHUA KOPOTKOro 3aMblKaHWUSl HA OCHOBHbIX OTBETBIIEHMAX ANA BCEX nap
00OMOTOK TpaHCOpPMAaTOpPOB; AN1s TpaHCOPMaTOPOB MOLLHOCTLIO He 6onee 25 kB - A gonyckaeTcsi NpoBOANTb
3Ty NPOBEPKY BbIBOPOYHO M3 NapTum TpaHCOpPMaToOpOB O4HOMO TUNa, NPy 3TOM YMUCIO TpaHcopMaTopoB B
napTumn 1 NpaBwua NPoBEPKN AOMKHbI ObITb onpeaeneHsl B HI Ha TpaHcgopMaTopbl KOHKPETHBIX BUOOB;
- ncnblTaHne 6aka TpaHcopmMaTopa Ha repMeTUYHOCTb — 1S MacrsHbIX TPAaHCOPMaTOPOB U CyXMX
repMeTUYHbIX TPaHCHOPMaTOpPORB Mo TpeboBaHNSM, yCTAaHOBNEHHbIM B H] Ha KOHKpeTHbIe BUAbI TpaHCcdopMa-
TOpPOB;
- ucnoiTaHue yctponcts PIH B c6ope ¢ TpaHchopmaTopom B cneaytoiemMm odobeme:
npoBepka nocnefoBaTeNbLHOCTU AENCTBUSA KOHTAKTOB, €CIM OHA He NpoBoAMNAach 40 YCTaHOBKU
yctpowncTtea PINH Ha TpaHcdopmaTop,
npoBepKa NpaBUIbHOCTM COYNEHEHUSI MOHTUPYEMbIX Ha TpaHcopMaTope COCTaBHbIX YacTen
ycTpouncTtea PIH,
n3MepeHune KpyTsLlero MOMeHTa Ha Bany npuBoga C NpoBepkon paboTbl MexaHn4Yeckomn 6roku-
POBKM PYYHOrO yripaBrneHus,
NnpoBepka NpaBUbHOCTM paboThbl GITOKMPOBKM aNeKTpoABUraTeENS NPUBOAA,
nposepka yctporctea PINH nog HanpsikeHnem nytem 4—5-kpaTHOM NPOroHKM Nno BCeMmy ananaso-
HY perynmpoBaHus;

- U3MepeHus crieayrLLmnx napaMmeTpoB A5 CpaBHEHUS C pe3ynbTaTaMu USMepEeHUi X B 3KCNyaTaunmn:
COMpPOTMBIIEHNS 0BMOTOK NMOCTOSIHHOMY TOKY,
ON3NEKTPMYECKMX NapaMeTPOB U30MsL MK (CONPOTUBIEHNSI U30MSLMKN, TAHTEHCa YIia AN3neKTpu-
YeCcKMX MoTepb M eMKOCTU ANnA TpaHCHOopMaTopoB Knacca HanpsxeHusa 35 KB MOLHOCTbIO
10 MB - A n 6onee n onsi Bcex TpaHcopmaTopoB knaccos HanpsikeHusi 110 kB 1 cBhbiwwe),
noTepb XONOCTOro Xoa Npy MariomM HanpsbKeHUW Ans TpaHcopmMaTopoB MoLLHOCTE0 10 MB - Aun
bonee.
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9.3 TunoBble UCNbITaHUA

9.3.1 TunoBbIM UCTBITAHNSAM JOJKEH ObITb NOABEPrHYT TPaHcopMaTop eAUHUYHOIO NMPOU3BOACTBA,
obpaseL (0bpasLbl) U3 ONbITHON NAapPTUM HA COOTBETCTBME TPeOOBaHMAM HAaCTOSILLEro ctaHaapTa.

9.3.2 lNporpamma TMNOBbIX UCNbITAHUIN AOIMKHA COAepXaTb yKa3aHHble HXXe UCMbITaHMS 1 MPOBEPKN.

9.3.2.1 VcnbiTaHus, NPOBEPKM U U3MEPEHUS NO NYHKTY 9.2; Npy 3TOM AONOMHUTENBbHO cneayeT NpoBo-
ONTb U3MEpPEHME NOTEPb U HAMNPSPKEHNST KOPOTKOrO 3aMbIKaHUSA Ha KpaHUX OTBETBIIEHMSAX.

9.3.2.2 NcnbiTaHne Ha Harpes.

9.3.2.3 VicnbITaHWe aNeKTpUYeckon NpoYHOCTU M30MSLMU ANgG TpaHCOpPMaTopOB KNacca HanpsiKeHus
0o 750 kB BkntountenbHo no FOCT 1516.3 B 06beme TUNOBLIX UCMbITAHWUIA, AN TpaHCOopMaToOpOB KNaccoB
HanpsikeHna Huke 1 kB n 1150 kB — no H] Ha gaHHble TpaHchopmaTopsl.

9.3.2.4 lNpremka B 4aCcT CTOMKOCTU NPU KOPOTKMX 3aMblKaHUAX U yOapHbIX Ton4vkax TOKOM (nocreg-
Hee — TOMbKO Ansi TpaHCHOPMaTOPOB COOCTBEHHbLIX HYX, SNEKTPOCTAHLNN);

a) B 3aBMCUMOCTM OT MOLLIHOCTM TpaHcopmaTopa NnocpeaCTBOM MO KpanHen Mepe OJAHOro 13 nepeyunc-
NeHHbIX farnee cnocoboB, KOTOPbIV JOSMKEH ObITb yka3aH B HI1 Ha KOHKpeTHbIe TpaHcopMaTopbl UMM OFOBOPEH
Mpu 3aKNiOYEeHNN KOHTPaKTa Ha NoCcTaBKy TpaHcopmaTopa:

UCNbITaHWe Ha CTOMKOCTb NPY KOPOTKUX 3amblikaHusax no FTOCT 20243,

pac4yeTHoOe cpaBHeHUe ¢ TpaHCHOPMaTOPOM aHaNoOrMyHoOM KOHCTPYKLMK (NPOTOTUMNOM), BblaepXKas-
UMM UCMbITAHMS HA CTOMKOCTb NPW KOPOTKMX 3aMbIKaHUSAX, MPUW BbINOSIHEHWM YCIIOBUN B),

pacyeT (pacyeTHoe 060CHOBaHME) NO METOAMKE U3rOTOBUTENS AN TpaHcopMaTopoB GOrbLLIOK
mMowHocTu (6onee 40 MB - A), koTopble cornacHo HJ1 He nognexaTt ncnbiTaHMsM Ha CTOMKOCTb Npu
KOPOTKMX 3aMbIKaHUSX, MPU OTCYTCTBUM YCNELIHO UCMbITAHHOIo NPOTOTUNA;

6) TpaHcdopMaTopbl COGCTBEHHBIX HYX[ 3MEKTPOCTaHLUMA HE3aBUCUMO OT MOLLHOCTU AOSKHbI ObITb
UcnbITaHbl HA CTOMKOCTb NPU KOPOTKUX 3aMbIKaHUSIX U yAAPHbLIX TONYKaxX TOKOM, NPy 3TOM BO3MOXHa 3aMeHa
NCNbITAHU pacyYeTHbIM COMOCTaBIEHNEM C UCTbITAHHBIM NPOTOTMINOM, HO HEAOMYCTMMa NPUEMKA TOMBKO Ha
6ase pacyeTHOro 060CHOBaHUS; cnbiTaHWe 1 BbIOOp NpoToTuna (B Cryvae 3amMeHbl UCMbITaHUI CONOCTaBu-
TernbHbIM pacyeToM) crieqyeT NPOBOAMTL MO METOAMKE, COTrNTaCoOBaHHON MEXAY M3roTOBUTENEM U 3aKa34YNKOM;

B) npuemMka TpaHcdopmaTopa CnocoboM pacyeTHOro CpaBHEHUSI C TpPaHCHOPMATOPOM aHaNOrMYHOM
KOHCTPYKUUK (NPOTOTUMOM), BbiAEPXKABLUMM UCTbITAHUA Ha CTOMKOCTb Npu K3, nonyckaeTcst Npuy BbINONIHEHUN
cneayoLmx yCrnoBum:

TpaHcdopMaTop M NPOTOTMMN AOIMKHbI ObITb M3rOTOBMNEHLI HA OAHOM U TOM Xe NPeAnpuUATAN-U3roTo-
BMTESE NO OAHOMY TEXHONOMMYECKOMY NpoLieccy,

paccmaTpuBaeMbli TpaHCopMaTop OOMKEH MMETh BbIAEPKUBAEMYHO MPU KOPOTKOM 3aMblKaHWUW
MOLLHOCTb (HOMWHanNbHast MOLLLHOCTb Ha 4MHULY 3HAaYEeHUS CONPOTUBIEHNS KOPOTKOrO 3aMbIKaHUS)
B ananasoHe oT 50 % 10 100 % no cpaBHEHUIO C ero NPOTOTUMNOM, aHanoOrMyYHble KOHCTPYKLMN OBMO-
TOK, MarHUTHON CUCTEMbI, ONOPHOM U30NSALIUN N MPECCYIOLLUX CUCTEM;

Mo pe3ynbTaTtaM COMOCTaBUTENbHOrO pacyeTa No METOAMKE M3rOTOBUTENS NPOTOTUMN AOSMKEH UMETb
foree BbICOKME MEXaHU4eCcKue yCunmsi U Harpy3ku (HanpsbkeHusi, aedopmauum, oceBble CUIMbl Ha
OMnopbl), MEHbLLME 3anacbkl MPOYHOCTU N YCTOWYNBOCTMU.

9.3.2.5 UcnbiTaHns 6aka Ha MexaHUYECKYH0 MPOYHOCTb:

- IPY N30bITOYHOM BHYTPEHHEM AaBNEHUN ANS MachsiHbIX MOLLHOCTbI0 A0 1 MB - A 1 CyXyX repMeTUYHbIX
TpaHCOpMaTopoB.;

- NP1 Bakyyme — A58 MachnsiHbIX TpaHcopmaTopoB MoLwHocTeio 1 MB - A n 6onee;

- Ha TpaHcnopTepe ans TpaHcopMaTopoB, TPAHCNOPTUPYEMbIX HA TPAHCNOPTEPE COYNIEHEHHOTO TUNA.

9.3.2.6 AKyCTMYECKME NCMbITaHWS.

9.3.2.7 NamepeHune conpoTMBNEHNS HYNEBOW NOCNegoBaTeNbHOCTM — Ang TpexdasHbIX AByX0OMOTOu-
HbIX TpaHcopmaTopoB 6e3 GOKOBLIX APM, UMEIOLLIMX CXeMY COeaUHEHNA 0OMOTOK YH/[], B ocTanbHbIX Cryvasx
Takve n3MepeHns NpoBOAST No TpeboBaHMIO 3aka3yunka No CornacoBaHHOM C HUM METOAMKE.

9.3.2.8 lNpoBepka macchl (B3BeLUMBaHWEM) ANs TpaHcdopMaTopoB MOLIHOCTEI0 Ao 1,6 MB - A Bknto4m-
TErbHO.

9.3.3 [onyckaeTca He NpoBOAMTbL crnefyolime Buabl TUNOBbLIX MCMbITAHUA Ha OCHOBE CPaBHEHUS C
TpaHcopMaTopoM aHanoOrMYHOM KOHCTPYKUMN (NPOTOTUMOM), N3FOTOBIIEHHbLIM Ha TOM Xe Npeanpusitum 1
YCMELLHO BblAep)KaBLLUMM COOTBETCTBYHLIUE UCMbITAHUS, ECITU COBIIOAEHbI YCITOBUS, NEPEYNCIIEHHBLIE HUXKE:!

- CMbITAHWE Ha HarpeB — eCcnu paccmaTpyBaeMbli TpaHcopMaTop UMEET MOLLHOCTb, PaBHYK UMK
MeHbLLUY0 (HO He Bornee YeM BOBOE), YEM €r0 NPOTOTUM, aHANOMMYHbIE KOHCTPYKLMM OOMOTOK U MarHUTHOW CUC-
TeMbl, BUA OXMNaXXAEHUS, KOHCTPYKLMIO OXNaXaatoLLen CUCTEMBI, @ NPEBbLILLEHNS TeMnepaTypbl paccMaTpuBa-
€eMOoro TpaHcdopmartopa Mo COMOCTaBUTENbHOMY pacyeTy C y4eTOM pe3ynbTaToB WUCMbITaHWMA Ha Harpes
npoToTuNa COOTBETCTBYIOT HOPMaMm, MPUBEAEHHbIM B 6.2;

- UCNbITaHWE 3NEKTPUYECKOM MPOYHOCTU U30NALUN — B cnyyasx, npegycMoTpeHHbix FTOCT 1516.3;
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- UCNbITaAHWSI HA CTOWKOCTb NPU KOPOTKOM 3aMbIKaHUW — eCNW BbINOSTHEHbI YCIOBUS, YKa3aHHbIe B nepe-
yucneHun B) 9.3.2.4;

- UCMbITAHNE Ha MEXaHUYECKYH NPOYHOCTb Oaka npu BakyymMe M BHYTPEHHEM M3ObITOYHOM AaBrie-
HUM — ecnu Bak paccmaTpuBaemMoro TpaHcdopMaTopa No CpaBHEHUIO ¢ 6akOM NPOTOTMNA MMEET AN OgUHa-
KOBbIX 0akOB paBHble, a ANA pasHbiXx 0akoB Goree HU3KMEe pacyeTHble MeXaHUYeCKMe HamnpsKeHust npwm
aHanorn4yHom KOHCTpyKuumn 6aka;

- UCMbITAHNSI HA MEXaHNYECKY NPOYHOCTbL B6aka Ha TpaHCNOpPTEPE U aKTUBHOW YacTu Npu nogbeme u
3anpeccoBke 0GMOTOK — eCcnu Npu oAnHaKoBbIX 6akax 1 akTUBHbIX YaCTAX paccMaTpuBaeMbIin TpaHchopma-
TOP UNPOTOTUN UMEIOT PaBHbIE PACYETHbIE MEXaHNYECKME HAaMNPsXKEHWs!, a NPU pasHbIX, HO KOHCTPYKTUBHO aHa-
NOrMYHbIX Bakax M akTUBHbIX YACTSIX, OTIINYAOLWMXCS HE3HAYMTENBHO KakuMU-NMbo anemeHTammn, — Gonee
HU3KMe COOTBETCTBYIOLLIME HANPsKEeHUS;

- aKyCTMYeCKne UCnbITaHUss — ecnv paccMaTpyBaeMblil TpaHCcopMaTop U NPOTOTUMN UMEKT NOEHTUY-
Hble MarHUTHbIE CUCTEMBbI, aKTUBHbIE YAaCTW U CUCTEMbI OXJTAXAEHMWS, @ HOMUHArbHAgA YacToTa U MHAYKUUSA B
MarHMTHOWN CMCTeMe paccMaTpuBaemoro TpaHcopmaTopa He Bbille, YeM y NpoToTuna.

9.4 lMepuoaunyeckue ucnbiTaHuUs

9.4.1 Tlepunogunyecknm ucnbiTaHUAM cnegyeT noABepraTb TpaHcOpMaTOPbl CEPUIAHOIO NPOU3BOACTBA
B 0O0beme TUMOBbIX UCMbITAHWI U MPOBEPOK.

McnbiTaHus M3onsiumMm osmkHbI ObiTb NPoBeAeHbI B 0Obeme nepuoanyeckux ucnoitaHninno FOCT 1516.3.

9.4.2 Tlepunogu4yeckne ncnbiTaHus cnegyeTt NpoOBOAMTbL HE pexxe O4HOro pa3a B 5 net ansa rpaHcgopma-
TopoB MoLLHOoCTbio MeHee 10MB - A, ogHoro pasaB 8 neT — ansa TpaHcopmaTopoB MoLHocTeio o 100MB - A
nogHoro pasa B 10 net — ans TpaHcopmaTopoB MoLHOCTL0 100 MB - A u 6onee. [JononHUTENBHO AOMKEH
ObITb NPOBEAEH KOHTPOIb NOKa3aTenen HageXHoCTU.

9.4.3 [onyckaeTca He NpoBOAUTbL NepUOANYECKUE UCMbITAHUS Ha HarpeB, CTOMKOCTb MPU KOPOTKOM
3aMbIKaHUW 1 CTONKOCTL K YAapHbIM TONYKaM Harpy3ku, Ha MeXaHMYeCKyo NPOYHOCTL Baka Ha TpaHcnopTepe U
aKTMBHOW YacTK, a Takke aKkyCTUYEeCKNe UCTIbITAHWUS M NPOBEPKY Macchl (B3BELLUMBAHMEM), ECIIN JOKYMEHTanb-
HO MOATBEPXKAEHO OTCYTCTBME peKnamaLmii 0 BbIXOA4axX U3 CTPosA TpaHCHOPMaTopoB B SKCNyaTaumm, CBa3aH-
HbIX C Aed)eKTaMUN KOHCTPYKLMU UITN M3FOTOBIIEHNS, @ TaKXKe B TEX CITyyasix, ECNiM NPOM3BOACTBO aTTECTOBAHO
no cucteme kadyectBa B cootBetcTBumn ¢ FOCT P MCO 9001.

9.5 Ecnu npu ncnbiTaHusax XoTsa Obl 04MH U3 NapamMeTpoB TpaHcdopmaTopa He OyaeT COOTBETCTBOBATL
TpeboBaHUAM HacTosiLero ctaHgapTa u/vwnu H Ha KOHKpeTHbIN TpaHcopMaTop, TO MOCHE YyCTPaHEeHUs Npu-
YMHBI BO3HVMKHOBEHWSI AeDEKTOB NPOBOAAT MOBTOPHbIE UCMbITAHWSi TApaMeTPOB MO NYHKTY HECOOTBETCTBUS U
OPYTMM MyHKTaM, 3aBUCMMbIM OT BHOCMMOTIO U3MEHEHUS.

Ecnu TpaHcdopmaTtop He BbigepkKan UCnbITaHUSA Ha CTOMKOCThb MPU KOPOTKOM 3aMbIKaHUU U/ yaapHbIX
TOJTYKaX TOKOM 13-3a NOBPEXOEHNS TONBbKO OOHOIO 3rieMeHTa, TO N0 COrNacoBaHWIO C 3aKa34ynMKoM JOMNyCcKaeTCcs
He NpPOBOAUTb MOBTOPHOE UCMbITAHUE, ECITM U3rOTOBUTENb rApaHTUPYET YCTPaHEHME MPUYMHbI NOBPEXOEHNS
3a CcYeT NPUMEHEHWS OOMOMHUTENbHbLIX MEP, MPOBEPEHHbIX HA MOAENSIX UMW Ha OPYrUX UCMbITAHHbIX TPaHC-
dhopmMaTopax aHarnorm4yHoOm KOHCTPYKLMK.

Ecnu gna yctpaHeHuns npuynH AeeKTOB NI OLLEHKN pe3ynbTaToB UCMbITaHUA Ha CTOMKOCTb NPU KOPOT-
KOM 3aMblkaHuM MpoBoaunack pa3bopka MarHUTHOM CUCTEMbI, TO AOMYCKAOTCH nMpefefibHble OTKITOHEHMS
n3mepsieMbIX MapameTpoB MOTEPb Y TOKa XOJNIOCTOr0 X04a OT HOPMUPOBAHHbIX 3Ha4YeHun 25 % n 60 %, cooTBeT-
CTBEHHO.

9.6 [HonyckaeTca NpoBoAUTb pasnuyHbie BUAbLI TUMOBLIX Y NEPUOSUYECKUX UCTIBITAHUI HA OQHOM UMK
HeCKOINbKMUX NpeAcTaBUTENbHbIX 06pa3uax AaHHOro TpaHcdopmaTopa O4HOro 3aBo4a-U3roToBUTENS.

TpaHcopmaTophbl, UMeKLWMe OTNMYKS B 0603HaYeHMn, HO OQNHAKOBbIE KOHCTPYKTUBHbIE NapameTpbl
NPUMEHUTENBHO K KOHKPETHOMY BUAY UCMLITAHUIA, MOTYT BbITb PaCCMOTPEHbI Kak NpeAcTaBuTeNbHbIE 06pasLbl
ANA AaHHOro BMAa UCNbITaHWUI.

9.7 TpoToKOosbI TUNOBBLIX U MEPUOUYECKUX UCTIBITAHWUIA, @ TaKXKe pe3ynbTaTbl OnbiTa KOPOTKOro 3amblKa-
HWs nNo pasam (HanpsXKeHUs, TOKN) AOMKHbI ObITb NpeabsBneHbl 3aKka3ynKy No ero TpeboBaHuio.

10 MeToAabl KOHTpONA

10.1 BHewwHUn ocMoTp TpaHcopmaTopa NpoBoaaT Bu3yarnsHo. Pasmepsl TpaHcgopmaTopa cnegyeT
NPOBEPSITb B MPOLECCE Er0 U3rOTOBMIEHUS C MOMOLLBI U3MEPUTENBHOIO MHCTPYMEHTA, 0becneyvrBatoLLEero
TOYHOCTb M3MEPEHUI B Npedenax JOMNYCKOB, YKa3aHHbIX Ha paboymx YepTexax.

10.2 Bwuabl M MeTOAbI UCMbITAHMIA U NPOBEPOK TpaHCOpMaTOpPOB NpuBeAeHbl B Tadnuue 11.
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Tabnuua 11

HavmeHoBaHWe ncnbiTaHUs (MPoBEPKK) MeTopn ncnbiTaHns
1 TNpoBepka koachdpuumeHTa TpaHchopmaumm Mo FOCT 3484 .1
2 [Mposepka rpynnbl coeanHeHNs 06MOTOK To xe
3 WN3mepeHue conpoTuBneHnss o06MOTOK MOCTOSIHHOMY TOKY »
4 lpoBepka NOTEpPb W HaMPSHKEHWUS KOPOTKOrO 3aMblKaHWs (OMbIT »
KOPOTKOro 3amblkaHus1)
5 TNpoBepka NoTepb 1 TOka XONOCTOro XxoAa (OnbIT XONOCTOro Xoaa) »
6 V3mepeHne conpoTuMBNEHMS HyneBomn nocneaoBaTenbHOCTH »
7 VamepeHre rapMoHMYECKOro coctaBa Toka XONoCTOro xoaa »
8 WcnbiTaHusa Ha HarpeB Mo FOCT 3484.2
9 OnpegeneHvne aNanekTpU4ecKnx napameTpoB U30nsLmMm Mo FOCT 3484.3
10 McnbiTaHne 6akoB Ha MEXaHUYECKYH NMPOYHOCTb Mo FOCT 3484.4
11 WcnbiTaHua 6akoB Ha repMeTUYHOCTb Mo FOCT 3484.5
12 VcnblTaHus 3neKTpruyeckon NMPOYHOCTU U30NSLMK Mo FOCT 22756 n TOCT 21023
13 NcnblTaHnsa Ha CTOMKOCTb NPW KOPOTKOM 3aMblKaHUN U CTOMKOCTb Mo FOCT 20243
npu yaapHbIX TONMYKax TOKOM
14 AkycTu4yeckue ucrnbiTaHus Mo FOCT 12.2.024
15 KoHTpornb MapkupoBKu Mo FOCT 18620
16 WcnbiTaHusa TpaHcgopmaTopHoro Macrna Mo MOCT 982, HA Ha TpaHchopmaTop-
Hble Macna 1 No MeToanke U3roToBUTENs
17 TpoBepka nNpeBbILLEHN TEMMNepaTypbl KOHTAKTOB CbEMHbIX BBO- Mo MmeToauKe M3roToBUTENS
0oB
18 WcnbiTaHue akTMBHOW YacTu Ha MEXaHWYEeCKYHo MPOYHOCTb To xe
19 WcnbiTaHue (NpoBepka) Ha NOXapHYo ONacHOCTb Mo meToauke, COOTBETCTBYIOLLEN
FOCT 12.1.004
20 OnpepeneHue maccol (B3BELLUMBAHUEM) Mo meToauke narotoBuUTEnNs

10.3 3HauyeHus nokasaTenemn HageXxHoOCTU TpaHCOpPMaTOpPOB OMPEAENnsT pacyeToM MO METOAMKE
N3roToBMTENS C y4ETOM pe3ynbTaToB M PEKOMEHAALMI KCNyaTaunm.

10.4 Maccy TpaHchopmMaTopOoB 1 X COCTaBHbIX YacTeln onpeaenstoT pacyeToM, a maccy TpaHcdopMa-
TOPOB MOLLHOCTbLI0 40 1,6 MB - A BKNIOYNTENBHO — pacyeToM U B3BELLMBAHUEM.

11 TpaHcnopTupoBaHue U XpaHeHue

11.1 TpaHcnopTupoBaHue

11.1.1 TpeboBaHusi kK TPAHCNOPTUPOBAHMIO yCTaHaBnNuBaT B HI Ha TpaHcdopMaTopbl KOHKPETHbIX
BMAOB.

11.1.2 Ycnosus TpaHCNopTUpOBaHWUS TpaHCopMaTopoB:

- B 4YacTu BO3L4ENCTBUSA KNUMaTUYECKMX (PaKTOPOB — B COOTBETCTBMM C FPYMnom YCroBUiN XpaHeHNS rno
FOCT 15150;

- B YaCTu BO3AENCTBUS MexaHn4ecknx paktopor — JIno FOCT 23216.

11.1.3 TpaHcdhopmaTopbl NEPEBO3AT KENEIHOLOPOXHbLIM UM TPAHCMOPTOM APYroro Buaa B COOTBET-
CTBMM C NpaBunamm nepeBo3ku rpy3os nnu HI, 4eicTByOLWMMIN Ha TpaHCNOPTE AaHHOro BMaa.

11.1.4 Baku TpaHchOpMaTOpPOB AOJMKHBI UMETL NPUCMOCOBNEHNS NSt KpenneHus Ha BpeMsi TpaHCnop-
TMpoBaHu4. B cnydyae NnpMMeHeHnst pacTskek OHWM He JOMKHbI KacaTbCs 1 NOBpeXaaTh BbICTyNalLWmne 4acTu:
pagnaTtopsbl, 3anopHyo apMaTypy 1 T.4.

11.1.5 [nga TpaHCNopTUpOBaHUA OOMNYCKaeTCHA AEMOHTaX OTAENbHbIX COCTaBHbIX YacTen TpaHcdop-
mMaTopa.
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11.1.6 MacnsHble TpaHChOpMaTOpbl NEPEBO3AT BbICYLLEHHbIMU U 3anOfNHeHHbIMU MacroM. o corna-
COBaHWO MEXAY 3aKa34MKOM M M3roTOBUTENEM UMK B Criyyae, korga aTo ykasaHo B HI Ha oTaenbHble BUAbI
TpaHCcOpMaTopoB, AONYCKAeTCA BMECTO Macna 3anofiHsATb TpaHCOPMaTopbl CyXMM MHEPTHbLIM ra3oM WUnu
BO3yXOM.

Mpu nepeBo3ke TpaHCOPMaTOPOB C MACIIOM B KOHCTPYKTOPCKON JOKYMEHTaLMW YKa3biBalOT YPOBEHb
Macria (HO He HVXe YPOBHS MPeCcCyoLwux Korew,), 4O KOTOPOro 3anosiHAKT TpaHcopmaTop Ha BpeEMs TpaHc-
NMOPTUPOBAHWSI.

11.1.7 MacnsiHble TpaHcdhOpMaTopbl, TpaHcnopTMpyeMble 6€3 Macna, ¢ 6akoM, 3anONHEHHBIM CYXUM
BO34YXOM U MHEPTHBIM ra3oM, JOSMKHbI OblTb YNMOTHEHbI U UCTIbITaHbI HA FTEPMETUYHOCTb U3BbITOYHBLIM OaB-
nenunem ot 25 go 70 klMa.

11.2 XpaHeHue

TpeboBaHWs k XxpaHeHU0 ycTaHaBnuaatoT B H Ha KOHKpeTHble TpaHcOpMaTopbl B COOTBETCTBUN C
FOCT 23216.

12 YkasaHusa no akcnnyartauuu

Mpv BBOAE TpaHCHOPMaTOPOB B 3KCMIyaTaLuio, a Takke B NMpoLiecce aKkcnnyartauum TpaHcdopmaTopoB
crneayet cobniogaTb TpeboBaHus, ycTaHOBEHHble B H Ha KOHKpeTHbIE TpaHcopMaTopbl.

13 lMapaHTuUm narotosutens
13.1 WsroTtoBuTEnb rapaHTUpyeT COOTBETCTBME TpaHCOpMaTOpOB TPebOBaHMAM HaCTOSILLEro CTaH-

AapTa npv cobnogeHnm yCnoBun TpaHCNopTUPOBaHMS, XPaHEHUS, MOHTaa U SKCnyaTauum.
13.2 apaHTuIiHbBIA CPOK 3KCNyaTaumm TpaHcopmaTopa — 3 rofa co AHA BBOAA B AKCNyaTaumio.
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MpunoxeHune A
(ob6s3aTenbHoOE)

YcnoBHoe 0603HayYeHue TpaHcdopMaTopoB

A.1 CTpyKTypHas cxema ycrioBHOro o6o3HavyeHus TpaHccopmartopa

X— X/ X—X

\— KnumaTnyeckoe ncnonHeHme n kateropust pasmetueHus no FrOCT 15150
Knacc HanpsikeHust ctopoHbl BH, kB

HomuHanbHas MOLLHOCTb TpaHcgopmaTopa, KB - A

bykBeHHas 4YacTb 0603HayeHusa Tuna cornacHo A.2

[na aBToTpaHcdopmaTopoB Npu knaccax HanpsbkeHus ctopoHbl CH nnn HH 110 kB 1 cBbiwe nocne knacca Hanpsi-
XeHusa ctopoHbl BH yepes uepty Apobu ykasbiBatoT knacc HanpspkeHns ctopoHel CH nnn HH.

A.2 BykBeHHas YacTb YCITIOBHOIro 0603Ha4YeHusi

BykBeHHas YyacTb JOIMKHA COOTBETCTBOBATL CreayoLleMy Nopsifky 0603HaveHui:

A — aBTOTpaHcdopmartop;

Ownnn T — ogHobasHbIv nnn TpexdasHbli TpaHchopmaTop;

P — pacienneHHas oomoTka HH;

OyKBbI yCNOBHOr0 0603Ha4YeHNsi BUAOB oxnaxaeHus — no Tabnuue 1 HacTosiLwero cTaHaapTa;

3 — TpaHcdopmaTop C eCTECTBEHHbIM MacrsiHbIM OXNaXAEeHWeM UMW C OXNaXAEHWEM HEroproYvMM  XUAKUM
OVSNEKTPUKOM C 3aLLMTON NPy NOMOLLM a30THOM NoayLuky 6e3 pacumpuTens;

J1 — TpaHcgopmaTop ¢ MNTon n3onsumen;

T — TpexoBMOTOuUHBbIN TpaHcgopmaTop (ans AByxobMOTOYHOro TpaHcopmaTopa OykBy He yKasbiBaloT);

H — TtpaHcdopmaTop PIH;

C — TpaHcgopmaTop COBCTBEHHbIX HYXX ANEKTPOCTaHLMINA.

A.3 BH[ Ha koHKkpeTHbIe TpaHcdhopMaTopbl MOTYT ObITb MPEAYCMOTPEHbBI AONONHUTENBHbIE OyKBEHHbIE 0603Have-
HMs nocne OyKkB, NepeYNCreHHbIX BbILLe.

A.4 [nsaTpaHchopMaTopoB C pa3HbIMU Knaccamu HanpsikeHms o6MoTok BH gonyckaeTcst npuMeHsiTb oguHaKkoBble
YCINOBHble 0603HaYeHNs1, eCNY 3TN TpaHCcOpPMaTOpPbl Pa3NMYaTCA NULLIb HOMUHAMNBHBIMU HanNpsbkeHUsMKU. B atom cnyyae
yKa3blBalOT HaMboNbLUWIA N3 KNacCcoB HanpshxeHnst oomoTku BH.

A.5 Tpumepbl ycnoBHbIX 0603HAYEHWIA:

- TpaHcopmaTopa TpexdasHOro Cyxoro ¢ eCTeCTBEHHbIM BO3AYLUHbLIM OXNaXaeHneM npu 3alMLLEeHHOM NCMONHe-
HuK, AByxobmoTo4Horo, mowHocTbo 100 kB - A, knacca HanpsxeHus 10 kB, ncnonHenns Y kateropun 3 no FOCT 15150:

TC3-100/10-Y3;

- TpaHcdopmaTopa TpexdasHOro MacnsHOro ¢ OXNaxaeHWeM Npu eCTeCTBEHHOW LIMPKYNSaLuMn Bo3gyxa u Macna,
ABYXOOMOTOYHOrO, C perynmpoBaHueM HanpsxXeHns No Harpyskomn, MowHocTblo 2500 kB - A, knacca HanpshkeHus 110 kB,
ucnonHexus Y kateropuun 1 no FOCT 15150, rog pa3paboTtku 2003:

TMH-2500/110-Y1;

- aBTOTpaHcdopmaTtopa Tpexda3Horo MacnsHoOro ¢ oxnaxaeHuem npu NPUHyaUTENbHON LMPKYNAaUmMM Bo3gyxa u

mMacna c HeHanpaBsreHHbIM MOTOKOM Macra, TPeXoObMOTOYHOr 0, C perynMpoBaHneM HanpsikKeHns Nog Harpy3kow, MOLLHOC-

Tbto 200000 kB - A, knacca HanpsibkeHust oomoTku BH-330 kB, knacca HanpsixkeHust ooMoTkm — CH-110 kB, ncnonHeHus Y
kateropun 1 no FOCT 15150, roa paspaboTku 2005:

ATALTH-200000/330/110-Y1.
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MpunoxeHue b
(ob6s3aTenbHoOE)

CxeMbl U rpynnbl COeAMHEeHNA 06MOTOK TpaHcthopMaTopoB

B.1 Cxembl 1 rpynnbl coeanHeHns 06MOTOK TpaHCOpMaTOPOB AOJKHBI COOTBETCTBOBATL NPMBEAEHHBIM B Tabnu-
uax b.1 — B.8.

Tab6nuuya B.1— Cxembl 1 rpynnbl coeaMHeHUs1 0BMOTOK TpeXdasHbIX ABYXOOMOTOUYHbIX TPAHCHOPMaTOPOB

Cxema coenHeHNss 0BMOTOK [narpamma BEKTOPOB HaMnpsiKEHUS XONOCTOro xoaa VCIOBHOS
BH HH BH HH 0603HayeHne
A B o )
g g g )/é\ Y/Y.-0
X Y 4 a c
0 OA B Cc b
'A\ Yu/Y-0
X Y Z a c
%iA ;B g Cc .
DC Y/D-11
X Y Z a
0 OA B C b
‘ é % % ]>c Y./D-11
X Y z a
b
?\ c Y/Z,-11
a
b
>’C D/Y,-11
a
b
A D/D-0
a c
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Tabnwunuya b.2— Cxema v rpynna coegnHeHnss 06MOTOK ogHOdasHbIX ABYXOOMOTOYHBIX TpaHCHOpMaTopoB

Cxema coeuHeHns 06MOTOK [narpaMmma BEKTOPOB HaNpsiKeHWs1 XO0CTOro xoaa
YcnosHoe
0603HayeHne
BH HH BH HH
A X X a A a
1/1-0
X X

Tabnuuya B.3— Cxembl 1 rpynnbl coeanHeHNs 06MOTOK TpexdasHbIX TPEXOGMOTOYHBIX TpaHCHOpMaToOpoB

Cxema coeanHeHns1 0GMOTOK

[narpamma BEKTOPOB HanNpsiKeHUs XONOCTOro xoaa

YcnoBHoe
o6o3HaveHne
BH CH HH BH CH HH
0 A B C Cn By Am O c b a B, b
B
c Y. /Y. /D-0-11
x| vl z A\ A ©| A m |
c b a
B B b
c Y./D /D-11-11
Cm
A C A b

Tabnunua b.4— Cxema unrpynna coegmHeHns obmoTok TpexdasHbiX TPEXOOMOTOUHBIX aBTOTPaAHCOPMaTOpPOB

Cxema coeanHeHnst o0GMOTOK

[narpamma BEKTOPOB Hanps»KeHUs XOroCToro

xopa YcnosHoe
0603HayeHne
BH un CH HH BHwu CH HH
0A A, BB, C C, c b a b
c
Y.aBsT1o/D-0-11
X Y V4 z y X ¢
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Tabnwunuya B.5— Cxema v rpynna coeguHeHnss obMoTok ogHoda3HbIX TPEXOOMOTOUHbBIX aBTOTpaHcopmMaTopoB

Cxema coeanHeHusi 0GMOTOK [unarpaMmmMa BEKTOPOB HaMnpsiXeHUs1 XOINI0CTOro xoaa
YcnosHoe
obo3HaveHne
BH u CH HH BHu CH HH
A An X X a A a
AL 1aBT0/1-0-0
X X

Tabnwunuya Bb.6— Cxema unrpynna coegmHeHmss obMoTok TpexdpasHbix AByXOOMOTOYHbIX aBTOTpaHCHOpPMaToOpOB

Cxema coeanHeHnst o0GMOTOK [narpamMmma BEKTOPOB HaNpsKEHWUs1 XONOCTOro Xxoaa
YcnosHoe
0003Ha4eHune
BH v HH BH u HH
0 A a B b C c
Y,aBTo

Tabnuuya B.7— Cxema v rpynna coeanHeHnss 06MOTOK 04HOa3HbIX ABYXOOMOTOYHbBIX TpaHCOPMaToOpoB C pac-
LenneHHon obmoTtkon HH

Cxema coeguHeHust 06MOTOK [narpamma BEKTOPOB HaNpsiKeHWs1 XOI0CTOro xoaa
YcnosHoe
0b03HayeHne
BH HH BH HH
X a
6 ! F O
A X
A
X1
1/1-1-0-0
X2 a2 I
OJ |
X2
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Tabnwunuya b.8— Cxembl n rpynnbl coegnHeHnss obMOTOK TpexdasHbIX ABYXOOMOTOYHbIX TpaHC(OPMaTopoB C pac-
LenneHHon oémoTkon HH

[OunarpamMmma BEKTOPOB HanpspKEHUS XONOCTOro
Cxema coeguHeHnst 0OMOTOK
xopa YcnosHoe

obo3HaveHne

BH HH BH HH

by Y./D-D-11-11

Qo
>
‘<0—NY\—OW
Q0O

N

BN

X

[os}
EVP
Ry

X ¢

N Y Y\
N
N
o
N
N )
N
>
o
Q
N ;
NY

z Yo X

C4 b, a
A B C by
; &
a c
2 Y1 X1 ! !
¢ b, a b, D/D-D-0-0
A C
X Y Z
ap Co
2 Y2 X2

B.2 Cxembl 1 rpynnbl coeanHeHns oOMOTOK oagHOda3HbIX TpaHchopMaTopoB Ans paboTbl B TpexdasHou rpynne
cnepyert ykasbiBaTb B H[l Ha faHHble TpaHcdopmaTopsl.

Bb.3 YkasaHHble B Tabnmuaxb.1 — B.8 cxeMbl coeanHeHMs1 0OMOTOK HE OTHOCSITCS K AENCTBUTENBbHOMY pacnonoxe-
HWUIO OTBOAOB aKTMBHOW YacTu M BBOAOB Ha KpblLUke 6aka TpaHcdopmaTopa.

Cxembl coeguHeHnsa oomoTok BH ykasaHbl co cTopoHbl 0TBoAoB 06moTkn BH, a cxembl coeguHeHnst o6MoTok CH 1
HH — co cTtopoHbl oTBOA0B 06MOTKM HH.

MpuMedaHue— Bcxemax coeamHeHnss 0OMOTOK fONYCTUMO BMecTo 0603HaueHuin A, B, Cu a, b, c ucnonb3o-
BaTb 0603Ha4veHus |, 11, Il ni, ii, iiil cOOTBETCTBEHHO, KOTOPbIE NPUMEHSIIOT B MEXAYHAPOLHOW NpaKTUKe.
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MpunoxeHvne B
(ob6s3aTenbHoOE)

3awuTHble NOKpPbITUA

B.1 Ona macnsiHbix TpaHcopMaToOpoB MeTannMyeckme NoBEPXHOCTU ANIEMEHTOB aKTUBHOW YacTu, BHYTPEHHMWE
NnoBepXHOCTU 6aka, pacluMpUTENSs 1 3aLUTHOIO YCTPOMCTBA (BbIXIIOMHOW TPYObI) 4OIMKHbLI MMETb MacnoCTOMKOE NOKPbITHE,
3alumLiaoLLee Macrno OT KOHTaKTa C HUMU 1 He OKa3blBatoLLee BPEAHOMO BIUSHUSA HA Macro.

[onyckaeTcs He 3almLiaTh NOKPbITUEM TOPLIEBLIE MOBEPXHOCTN MAarHUTHOW CUCTEMbI, MarHUTHbIE 3KpPaHbI, antoMu-
HUEBbIE LUMHbI, AeTanu NepeknioyaLwmnx YCTPONCTB, KpeNexXHble AeTanu, a Takke Apyrue Aetanu U CocTaBHble YacTu
aKTVMBHOW 4acTu, He OKa3biBakLLMe aKTUBHOIO KaTanMTUYeCcKoro BO34enCTBUS Ha Macro.

B.2 OxnaguTtenu cuctemM oxnaxgeHus OMKHbI ObITb OYULLEHHBIMU M MPOMbITEIMU TPaHCEOPMAaTOPHBIM MacroM.

TpyObl MacnonpoBOAOB CUCTEM OXIAXAEHUS, coeauHsowme 6ak TpaHchopMaTopa C OXNaauTensiMm, OOIMKHbI
ObITb KOPPO3NOHHO-CTOMKMMN UM MaCINIOCTOMKMMWU UMW MMETb KOPPO3MOHHO-CTOMKOE W MAacnOCTOMKOE BHYTPEHHee
NoKpbITUE.

B.3 [Onsa tpaHcdopmaTopos, 3annTbIX CUHTETUYECKUM MACIIOM, M MacnsAHbIX TpaHC(opMaTopoB ¢ roprpPOBaHHbI-
Mun 6akamMu, 3anNUTbiX MUHEPanbHbIM MacrioM, TpeboBaHUA 3aLLMTbl BHYTPEHHMX NOBEPXHOCTEN AOMKHbI ObITh Yka3aHbl B
H[ Ha aaHHbIe TpaHchopMaTopbl.

B.4 HapyxHble NOBEPXHOCTU TpaHcopMaTopa U3 HEKOPPO3UOHHO-CTOMKNX MaTepUanoB OOIKHbLI UMETb CTOMKUE K
aTMocdepHbIM BO34EeNCTBUSIM NOKPbITUS. [prMeHsieMble Anst 3TUX Liener NakokpacovHble NOKPLITUS LOMKHbI ObITb cepo-
ro, CBETI0-CEPOro UM TEMHO-CEPOTO LIBETOB.

[nsa cyxmx TpaHccopmaTopoB TpeboBaHMS K LLBETY MOKPbLITUIA HAPYXXHbLIX NOBEPXHOCTEN A0MKHbI ObITh yka3aHbl B HL
Ha AaHHble TpaHcdhopMaTopbl.

lMoBepxHOCTN pe3bboBbLIX COEAMHEHWI, AeTarnen couneHeHns 6aka ¢ TpaHCNoOPTEPOM COMNIEHEHHOTO TMNa, MOBEpPX-
HOCTW KaTaHWUs KaTKoB, MOBEPXHOCTU 3a3eMIIeHNst JoMNyCcKaeTCsa He 3aluaTh NokpbITuaAMU. B aTom cnyyae ykaszaHHble
NoBEPXHOCTU NOAEXaT KOHCepBaLmu.

B.5 TpaHcgopmaTtopbl ans KTI mowHocTbio cebie 250 kB - A AomkHbl OblTb OKpaLLeHbl B O4MH LBET C UX LKada-
Mu.
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Mpunoxenne I'
(ob6s3aTenbHoOE)

CocTaBHble YacTu TpaHcopmMaTopoB

.1 YcTaHaBnuBaeMble Ha TpaHcopMaTopax BBOAbI A0MKHbI ObiTb, ecniv B HI Ha TpaHcdopmaTop He oroBopeHo
nHoe, ang knacca HanpsikeHus 110 kB c TBepaoin (RIP) nsonsaunen, ansa knaccos HanpsixeHusi ot 150 go 750 kB repmeTuy-
Hble KoHAeHcaTopHble No FTOCT 10693 n FOCT 23865.

.2 3axumbl Cyxmnx TpaHcopmMaTopoB AOIMKHbI ObITh BLIMONIHEHBI B COOTBETCTBUM C TpeboBaHnamu FTOCT 10434.

.3 B aByxobMOTOYHbIX TpaHcdhopMaTopax MoLHOCTb0 32 MB - An 6onee, TpexoBbMOTO4YHbIX aBTOTpaHcdopmMaTo-
pax MowHocTbo 63 MB - A n 6onee 1 TpaHcdhopmaTopax COBCTBEHHbIX HYX 3NEKTPOCTaHUMi MoLHocTbio 10 MB - A n
6onee gomkHa OblTe NPegycMOTpeHa BO3MOXHOCTb NPUCOEANHEHUSI IKpPaHUPOBaHHbIX TOKONpoBoAoB BBoAoB HH k 6aky
TpaHcdopmaTopa unn yctaHoBkaM TpaHcdopmMaTopoB Toka. B TpaHcdopmaTopax cCO6CTBEHHbIX HYXA, 3NEKTPOCTaHLUMM
KnaccoB HanpsixeHust 4o 35 kB BkntoumTensHo MmowHocTbio 10 MB - A u 6onee 4oNonHUTENLHO A0MKHA ObITh NPeAyCMOT-
peHa BO3MOXHOCTb NPUCOEAMHEHNS SKPaHNPOBaHHbIX TOKONpoBoAoB BBoAoB BH k 6aky TpaHcdopmaTopa nnm yctaHoB-
KaM TpaHcopMaTopoB ToKa.

YKasaHHble rpaHuLibl MOLLHOCTM MOTYT BbITb yTOYHEHbI B HI Ha TpaHcdopmaTopbl KOHKPETHBIX BUAOB.

.4 o cornacoBaHuWIO MeXay U3roToBUTENEM 1 NoTpebuTenem gormkHa ObiTb o6ecnevyeHa BO3MOXHOCTb Kpenne-
HMS 9KPaHMPOBAHHbIX TOKOMPOBOAOB K KPbILLKE UK BepxHel YacTn 6aka TpaHcdopmaTopa.

.5 B TpaHchopmaTopax MoLHocTbio 25 kB - A u 6onee knaccos HanpsixeHus 4o 330 kKB BKMOUMTENbHO KOHCTPYK-
Uusi BBOLOB U TpaHCOpMaTOpPOB JOIMKHA A0NyCcKaTb 4EMOHTaX U YCTAHOBKY BBOAA (UM ero Hapy»KHoro nsonsitopa) 6es
CbeMa KpbILLKU U BEpXHEN YacTu 6aka, BbIEMKM aKTUBHOW YacTu 13 6aka 1 crimBa Macrna H1Xe NpeccyoLwmnx Koney,.

.6 Mo TpeboBaHwmio 3akasunka TpaHcopMaTopbl MOTYT ObITb U3rOTOBIEHBI C BBOAAMMU ANsi CTENEHEN 3arps3HeEHs
I, 1" nIVnolOCT 9920.

.7 To cormacoBaHuo Mexay 3aka3ynmkoM M M3roToBUTENeM TpaHcdopMaTopbl KnaccoB HanpsxeHus 35 kB n
CBbILLE MOTryT ObITb M3roTOBMEHbI C KabenbHbIMW BBOAAMU.

[.8 lNo cornacoBaHWI0 Mexay 3aKka34yMKoOM U U3roTOBUTENEM TpaHcdopmaTopbl knaccoB Hanpshkernus 110 kB n
CBbILLE MOTYT ObITb M3roTOBMEHLI C BBOAAMM AN NPUCOEAUHEHUS K 3riera3oBoMy 060pya0BaHNI.

.9 PacnonoxeHne BBOAOB MacnsiHbIX TPaHCHOPMaTOPOB M 3aKNMMOB CyXMX TPaHCOPMaTOPOB AOIMKHO ObITh yKa-
3aHo B H/l Ha TpaHcdopmaTopbl KOHKPETHbIX BUAOB.

.10 Yctpownctea PINH gomxHbl cootBeTcTBOBaThL TpeboBaHnam FOCT 24126 wnv HI Ha ycTporicTea PIH.

.11 MacnsiHble TpaHcopMaTopbl AOMXKHbI OblTb CHaOXEeHbl BCTPOEHHbIMW TpaHcdopmaTopamMu Toka Mo
FOCT 7746 B cooTBeTCTBUN C TpeboBaHUsAMU HI Ha KOHKpETHbIE TpaHCOPMaTOophI; MO COrNacoBaHWI0 MEXAY N3roToBUTE-
fneM 1 3aka3dynkoM BO3MOXHa YCTaHOBKA BCTPOEHHbIX TpaHCOpMaTopoB, He npeaycMoTpeHHbIx TOCT 7746.

.12 Bce oTBeTBneHNs OT TpaHCHOPMaTOPOB TOKA AOMKHbI ObITb BbIBEAEHBI B KOPOOKY 3aXKMMOB AANsi BO3MOXHOCTU
npucoeanHeHuns kabenen.

.13 EmkocTb pacwumputens gomkHa obecnedmBaTb NOCTOSHHOE Hann4me B HEM Macra npu Bcex pexxunmax paborhbl
TpaHcopmaTopa OT OTKITHOYEHHOIO COCTOAHNSA 0 HOMUHANBHOW HAarpy3Kku 1 Npu KonebaHmax TemnepaTypbl OKpy>KatoLLe-
roBo3ayxa, ykazaHHbixB4.2.11nn4.2.2, npnyem npm neperpyskax, ycTaHOBEHHbIX B 6.2, Macrno He AOIMKHO BbINMBaTbLCS.

Ha macnoykasartene unu pacumputene AoMKHbl 6bITb HAHECEHbBI KOHTPONbHbIE METKU AiNsi CNeayoLWwmux TemnepaTyp
macna:

MUHYC 45 °C, mmnHyc 15 °C, muHyc 40 °C — ans KnMmaTuyeckoro NCnonHeHus Y;

MUHyc 60 °C, muHyc 15 °C, muHyc 40 °C — ansa knmumaTnyeckmx ncnonHenunin XJ1, YXII.

MpunMeyaHune—[na KOHKPETHbIX YCIOBUIN OXMNaxaatoLen cpeabl, OTNnYaLWwmnxcsa oT NpeaenbHbIX, yka3aH-
HbIXB4.2.1nnn4.2.2 (BHyTPEHHSA yCTaHOBKa M Ap.), EMKOCTb pacLuMpuTens BbiIbrpatoT ucxoas u3 npedernbHbiX 3HaYeHUn
TemnepaTypbl, HOPMUPOBAHHbLIX A1A 3TUX KOHKPETHbIX YCIOBUNA.

.14 MacnsHble TpaHcopmaTopbl MOLHOCTLIO 25 KB - A 1 6onee AomkHbI ObiTe CHaGXeHbI pacluMpuTenem unm
OPYron 3awmuTon, NpegoxpaHsoLWwen Macno oT HeNOCPEACTBEHHOIO COMPUKOCHOBEHNS C OKPYXKakoLLMM BO34YXOM.

PaclumpuTtens gomkeH 6bITb CHabXeH BO34yX00CYyLUMTENEM C MACHsiHbIM 3aTBOPOM UIW APYrMM YCTPOUCTBOM A1st
3alUMTbI Macna B paclumpuTene oT HEMNOCPEACTBEHHOIO COMPUKOCHOBEHNS C OKPYXXaKLLLMM BO34YXOM.

KoHCTpyKUmsi BO3ayX00CYyLLIUTENS A0MKHa 06ecneynBaTb BO3MOXHOCTb HAabnoAeHMS 3a COCTOAHMEM copbeHTa npu
aKcnnyaTaumm TpaHcdopmMaTopa.

.15 KoHCTpyKumsa pacumpuTens AormkHa UCKYaTb BO3MOXHOCTL MONaaaHusa OCTaTKOB Macna u3 pacluvpure-
ns B 6ak.

.16 B HwxHeln YyacTu pacumpuTens 4omkHa ObiTb NpegycMoTpeHa npobka ansi cnusa macna. B tpaHccopmaTtopax
C rasoBbiM perie Mexay pacwmpuTtenem M 6akom AOMKHO OblTb YCTAHOBIIEHO 3aMoOpHOE YCTPOWCTBO C ykasaTenem
NONOXeHWUS.
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.17 B TpaHcdopmaTopax MOLHOCTLI0 40 1 MB - A BknioUMTenbHO pacumpuTens AOMKeH ObiTb CHabXeH ycTpon-
CTBOM A4 3anvBK1 Macna, a B TpaHcgopmaTopax 60nbLuelt MOLHOCTU — 3anopHbIM YCTPOUCTBOM.

.18 Bakun macnsHbIx TpaHcOPMaTOPOB AOIMKHbI BbIAEPXKMBATL UCMbITAHUS HA MEXaHWNYECKYIO MPOYHOCTb B COOT-
BeTCcTBMM ¢ Tabnuuen M.1. UcnbiTaHns TpaHcopMaTopoB MOLHOCTLIO A0 6,3 MB - A BKITHOUNTENBHO Ha HaNpsbkeHue 4o
35 kB BKMIOYMTENBHO 1 C rodhprpoBaHHbIMKU 6akamn — no HI Ha gaHHbIe TpaHcopmaTopsl.

Ta6bnuya I.1

McnbitaHne

HomuHanbHas MoLHOCTb
Knacc HanpsixeHus, kB

TpaHcdopmaTtopa, MB - A npu Bakyyme ¢ 0CTaToO4HbIM
M306bITOYHbIM AaBneHneM, kla
nasneHuem, klla

Bornee 6,3 Lo 35 Bkntou.
50_25
110 50*°
2,5 n bonee
150 n 6onee He 6onee 5

.19 Baku TpaHcdhopMaTopOoB C a30THOW NOAYLLKON 6e3 paclumpmTens OIMKHbI BbiAEPXUBATb NCMbITAHUSA HA Mexa-
HUYECKYI0 MPOYHOCTB NPV BaKyyMe N0 HopMaM, ykasaHHbLIM B Tabnuue .1, npn n3bLITOUHOM AaBneHum, pasHom 75 *S«Ma.

.20 BTpaHchopMaTopax c Maccomn akTuBHOM YacTu 6onee 25 T 6akn OMKHbI UMETb HWXHUI pasbem, ecnu B HI He
yKa3aHo nHoe.

.21 Mo cornacoBaHWio MeXZy W3roTOBUTENEM U 3aka3ynmkom Gakum TpaHchOpMaTOpOB MOFYT U3roTOBMATHLCA
Hepa3beMHOW KOHCTPYKLWK (C 3aBapeHHbIM pa3beMOM).

.22 MacnsHble TpaHcdOpMaTophbl M TpaHCGOPMaTOPbI C HEFOPOYNM XXUOKAM OUINEKTPUKOM, KDOME repMETUYHbIX
C rohpmpoBaHHbIM 6akoM, [OIMKHBI CHabXXaTbCst MacroykasaTenem (ykasaTenemM YpoBHS XUAKOCTH).

.23 B TpaHcdopmaTopax mowHocTbio 10 MB - A n 6onee macnoykasatenb AOMmMKeH ObITb CTPENOYHOro TMna u
BKITlOYaTh B ce65 AaT4MKN MMHMMAIBHOTO M MakCmMarnbHOro ypoBHel Macna.

.24 KoHcTpyKuMsa MacnoykasaTensi Co CTEKNSAHHOMN TpyOKol AomkHa o6ecneynBaTth 3ameHy Tpybku 6e3 cnvea mac-
nau3 paclmpuTens.

.25 MacnsiHble TpaHcopmaTopbl MowHocTbo 1 MB - A 6onee, a Takke Bce repMeTUYHbIE MacrsiHble TpaHcdop-
MaTopbl, KPOME TpaHCOpMaTOpPOB C roPPUPOBaHHBIMU BakaMu, AOMKHbI UMETb MaHOMETPUYECKUI TEPMOMETP C ABYMS
nepecTaBHbIMU CUTHANbHbIMW KOHTaKTaMu.

MacnsiHble TpaHcopmaTopbl BCEX BUAOB CUCTEM OXIaXaeHus, kpome Buaa M, 4ormkHbl 6biTb cCHabXeHbl MAHOMET-
pUYECKMMU TEPMOMETPaMU ANt U3MEPEHNSI TEMMNEPaTypbl BEPXHWUX CITOEB Macra u AN aBTOMaTU4eckoro ynpaBneHus
CUCTEMOW OXNaXaEeHUS.

TemnepaTtypHasi NorpeLHOCTb MaHOMETPUYECKMX TEPMOMETPOB He I0IKHa npeBbiwaTtb + 5 °C.

.26 CurHanbHble KOHTaKTbl MAHOMETPUYECKUX TEPMOMETPOB JOIIKHBI paboTaTh B LiensiX ynpaBneHnsi u KOHTPons
HanpspkeHnem 220 B noCcTOSAHHOro NnNu nepeMeHHOro Toka.

.27 Kopnyc maHoMeTpu4eckoro TepMomeTpa A0mKeH ObITb YKpenneH Ha BoicoTe He 6onee 1,6 M 0T ypoBHA hyHAa-
MeHTa.

.28 MacnsHble TpaHcdhopMaTopbl AOMKHbI ObITb CHabXeHbl apMaTypon Anst 3anveku, oTbopa npobbl, cnvea u
unbTpaLmmn macna v noaknioveHnst Bakyym-Hacoca B COOTBETCTBUM ¢ TpeboBaHuamMu H Ha KOHKpETHbIE BUAbI TPaHC-
cdopmaTopoB.

.29 MepmeTnyHbIe TpaHcopmaTopbl 63 paclumpuTenen OMKHbI 6bITb CHabXeHbl MaHoBaKyymMmmeTpoMm. 'epme-
TUYHbIE TpaHCOpPMaTophbl C rodppupoBaHHbBIMM HakaMu cHabxalT MaHOBaKyyMMETPOM Mo 3aka3y notpebutens.

.30 BTpaHcdopmaTopaxHanpsikeHmem 110 kB v cBbilwe apmaTypa aAnst otbopa npobbl Macna JormkHa HaxoauTbes
B HWKHEW YacTu 6aka u 6aka yctpovictea PIMH 1 gomkHa:

- No3BonATL 0TbMpaTh Npoby Macna Ha BbicoTe He 6onee 10 MM OT AHa Gaka;

- JonyckaTb BO3MOXHOCTb MPUCOEANHEHNS PE3MHOBOTO LUMaHra 1 NITaBHOro pPerynnpoBaHusl CTpyu.

[ns octanbHbIX TpaHcopmaTopoB TpeboBaHUS k apMmaType anst oTbopa Nnpobbl Macna — B cooTBeTcTBUM ¢ HI Ha
TpaHcopmaTopbl KOHKPETHbLIX BUAOB.

.31 TpaHcdopmaTop, y KOTOPOro paauaTopbl UMK OXNAAUTENM OEMOHTUPYIOT Ha BPEMsI TPaHCNOPTUPOBaHWS,
OOMKEH UMETb 3aMopHYH apMaTypy, NO3BOMSAOLLYH CHUMATb paguaTopbl v oxnagutenu 6es3 cnuea macna us 6aka.

.32 PaguaTopbl 1 oxnaguTenu, AEMOHTMPYEMbIE Ha BPEMS TPAHCMOPTUPOBAHNS, OIMKHBI ObITb CHabXeHbI Npo6-
Kamu B H/XXHEN 1 BEPXHEWN YacTaX.

.33 KpaHbl 1 3aTBOpbI, YCTAHOBMNEHHbIE HA TPaHCOPMAaTOpeE, OOIMKHBI UMETb METKM, yKa3sbiBatoLue Mx nomno-
XKeHue.

.34 3anopHas apmaTypa AomkHa bblTb CbeMHON.

.35 3anopHas apmatypa TpaHcgopmaTopoB ¢ Buaamu cuctem oxnaxgenus AU, HOLU, U, HL gomkHa obecne-
YnBaTb BakyyMupoBaHue 6aka, CUCTEMbI OXMaXAEHWS U OTAENbHbIX €€ 3/IEMEHTOB.

27



FOCT P 52719—2007

.36 MacnsiHble TpaHcopmaTopbl MowHocTbo 1,6 MB - A n 6onee ¢ pacwumputenem AOMKHbl ObiTb CHabXeHbI
rasoBbIM pene. TpaHcgopmaTopbl MOLHOCTLI0 0T 400 8o 1000 kB - A ¢ paclumputenem cHabXatoT ra3oBbIM perie No 3akasy
notpeburens.

Pene gomkHo 6bITb NprucnocobneHo AN BU3yarnbHOro KOHTPOIS BbIAENMBLUErOCS rasa, a Takke Aris otbopa npoobl
rasa.

.37 Yctpowctso PIMH gomkHo ObiTe CHabXeHO CTPYMHbIM 3alLMTHBIM pene. PacwwupuTens yctponcTsa PIMH gon-
eH 6bITb CHabXXeH 3NIeMEHTOM, CUTHANM3NPYHOLLIMM O HU3KOM YPOBHE Macna.

.38 Mo 3aka3y noTpebuTens TpaHcdopmaTopbl MowwHocTbo 400 n 630 kB - A ¢ paclumputenem, npeaHa3HayeH-
Hble ANA NUTaHUsA COBCTBEHHBIX HY>KA, CTaHLMUIA U NOACTaHUUIA M yCTaHaBNUBaEMble BHYTPU 30aHWUIA, AOMKHbI ObiTb CHabXe-
Hbl ra30BbIM pene.

.39 B TpaHcchopmaTopax, MMelLLMX ra3oBOe pene, NonocTu, B KOTOPbIX MOTYT CKannmBaTbCs rasbl, 4OMKHbI ObITb
COEaUHEHBI C KOJNNIEKTOPOM, OTBOASLLMM ra3 B ra3oBOeE pere.

.40 YcTaHoBKa rasoBoro pene Ha TpaHcopmaTope JoMkKHa CNOcobCTBOBATL NCKMIOYEHUNIO NOXHBIX cpabaTtbiBa-
HWUI Npu paboTe TpaHchopmMaTopa.

.41 TpaHcdopmaTopbl, KPOME repMETUYHbIX TPaHCHOPMaToOpOB C roppupoBaHHbIMKM Hakamu, AOMKHbI ObITb
cHabXeHbl yCTponcTBaMm ANs 3awwmTbl 6aka OT NOBPEXAEHUS NPY MOBbILLIEHNW BHYTPEHHEro AaBMNeHUs B COOTBETCTBUN C
TpeboBaHmamm FOCT 12.2.007.2.

[0ns repMeTuYHbIX pacnpefenuTenbHbliX TpaHCHopMaTopoB MOLHOCTEIO A0 2,5 MB - A BKNIOUYNTESNbHO AOSMKHA
6bITb MPegycMOTpeHa BO3MOXHOCTb YCTaHOBKM YCTPONCTB ANs copoca AaBneHus.

.42 TpaHcdopmaTtopbl MowHocTblo 1 MB - A n 6onee, repmeTnyHble TpaHcopMaTopbl 4151 KOMMIIEKTHBLIX TPaHC-
dopMaTopHbIX NOACTaHLUMIA MoLHOCTbI0 160 KB - A n 6onee ¢ MaHOBaKyyMMETPOM, a Takke TpaHCchopMaTopbl, CHabXeH-
Hble ra3oBbIM perne, AOIMKHbl ObiTb CHabXeHbl KOPOOKOWM 3a)XKMMOB U NMPOBOAKOW B 3aLUMTHOWM 0O0mnoYvke, coeanHsoLLen
NpuBopkI CUrHaNM3aumm, 3aWwuThl, a Takke BCTPOEHHble TpaHCopMaTopbl TOKa C KOPOOKOW 3aXKNMOB.

.43 TpaHcdopmaTopbl MoLHOCTLI0 125 MB - A 6onee (TpaHcopmaTopbl MEHbLLEN MOLLHOCTLI0 — Mo TpeboBa-
HWIO 3aKa3s4ynka) AOMKHbI ObiTb CHabXXeHbl yCTpoMCTBOM AN oTbopa nNpob rasa u3 ra3oBOro pene ¢ ypoBHS YCTaHOBKM
TpaHcdopmartopa.

.44 TpaHcdopmaTopbl MOLHOCTLIO 63 MB - A 1 6Gonee JomkHbLI NpegycMaTpuBaTh BO3MOXHOCTb YCTaHOBKM Ten-
NOBbIX M3BeLLATENEN YyCTPONCTBa 06HapYXeHUs NoXxapa.

.45 TpaHcdopmaTopsbl ¢ HanpsxeHnem obmoTkm HH, pasHbim 0,69 kKB 1 meHee, no 3akasy notpebutens AOmKHbI
ObITb CHabXxeHbl NPOBUBHBLIM NPEAOXPaHUTENEM.

.46 TpaHcdopmaTtopbl MoLwHOCTb 1 MB - A n 6onee knaccoB HanpsbkeHWs 6 KB 1 Bbilwe AOmKHbI ObITb CHaGXeHbI
YCTPONCTBOM A118 NepekaTKn B MPOAONIbHOM 1 MONEPEYHOM HanpaBneHnsX.

Cyxue TpaHcgopmaTopbl OMKHBI ObITh BbINOMHEHbI HA canaskax, NpeAHa3HayYeHHbIX Kak 4518 NPOAOSIbHOrO, Tak 1
AN NONepeyYHoro nepeaBmKeHn.

Cnoco6 nepeaBmkeHns ocTanbHbIX TpaHcdopMaTopoB 1 TpaHcdopmaTopos Ansa KT gomkeH ycTtaHaBnmMBaThCs B
HI Ha aTn TpaHccopmaTopsl.

.47 LLupwuHa koneu n pacctosiHue mexay cpeaHUMU IMHUSIMU KaTKOB ANS TpaHcdopmaTopos Maccon MmeHee 200 T
OOIMKHbI COOTBETCTBOBATL YKa3aHHbIM Ha pucyHke .1 u B Tabnuue .2, a gnsa TpaHcgopmatopoB 200 T n 6onee — Ha
pucyHkax IM.2—I.4 n B Tabnuue I'.3.

Tabnuua .2

HaumeHoBaHve napameTpa HopmaTtuBHOe 3HayeHue napameTpa

PacctosHne mexpay cpeaHummn
NUHUAMW TNAOKUX KaTKoB A, MM 500 600 820 1070 1594 — — —

LUnpvHa konmen Ans KaTKoB C
pebopaon 5, Mm — — 750 1000 524 2000 2500 3000

MpumedyaHnuns

1 TNprMeHeHne KOHKPETHOrO TMa KaTKOB C pebopao UIn rMafKuX KaTKOB, a Takke yKasaHHbIX B Tabnvuax.2mnl.3
1 Ha pucyHkax IN.2—I .4 paccTosiHMIN MeXay KaTkamu cneayeT ycTaHasnveaTth B HI Ha KOHKpeTHble TpaHchopMaTopsl.

2 Css3b Mexay Maccomn TpaHchopMaTOpPOB U KONeen pekoMeHayeMas.

3 CBssi3b Mexay paaMmepamu Ha pucyHkax [.2—I .4 n nocago4HbIMU MECTaMM KapeTok Ha TpaHcopMaTope A0oMKHa
COOTBETCTBOBaTHL pa3mepam penbcoB no FOCT P 51685.

4 Tlo cornacoBaHuio MeXay U3roToBMTENEM U 3aKa34MKOM J0NycKaeTcs NPUMEHEHWE LLUMPWHbI KOreun s nonepey-
HOW NepekaTkn TpaHCOpPMaTopOB, a TaKkKe YNCna KaTkoB, OTAMYAILLMXCS OT yKa3aHHbIX Ha pucyHkax [.2—T 4.
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Taobnwuuya .3

Homep pucyHka LnpurHa nonepeyHon koneun B, mm PacctosHue mexay ocamu koneun I, MM
1524 _
r2 2000 —
rs 1524 4164
’ 2000 5140
1524 3188
ra4 2000 4164

.48 B TpaHcdopmaTopax nonHomn maccow cebiwe 0,05 T fomkHa 6biTh NpegycMoTpeHa BO3MOXHOCTb UX NepeaBu-
YKEHUS NPU MOHTaXe.

TpaHcdopMaTophbl NOMHOW Maccol CBbIle 5 T OMKHBI UMETb YCTPOMUCTBO AN 3a4anBaHuns Npu nepekarTke.

CocTaBHble YacTu TpaHcdopMaTopa Maccol cBbiwwe 0,05 T A0MmKHbI MUMETb MPUCNOCOBNEHUs ANS CTPONIEHUS NPK
nogbeme.

.49 TpaHcdopmaTopbl NOMHOM Maccol cebille 25 T 4oMKHbI ObiTb CHaGXXeHbl PacrnonoXeHHbIMU B HKHEN YacTu
6aka ycTpocTBamMu Ansi ynopa rofioBok JOMKpaToB, 06ecnevmBaoLLMy yCTaHOBKY JOMKPATOB, MOABOAMMbIX NMOA TPaHC-
cdopmatop.

.50 MacnsHble TpaHcopmaTopbl OMKHbLI UMETb KPHOKM UM MHbIE YCTPOMCTBA AN NoAbema NONHOCTbo cobpaH-
HOro 1 3anofIHEHHOro Macnom TpaHcgopmaTopa.

.51 MNogbem TpaHcdopmaTopa NosHon Mmaccol cBbile 200 T B NONTHOCTbIO COGpaHHOM BUAE NPU MOHTaXe Ui B
aKcnnyaTaumm OMKeH ObITb COrnacoBaH Mexay U3roToBUTENEM U 3aKa34MKOM.

.52 Macno B 6ake unu paclumpurene KoHTakTopa yctponctsa PIMH gomkHo ObiTh 3aLLuLLeHO OT HENocpeaCcTBEH-
HOro KOHTaKTa C OKpYy>atoLLMM BO34YXOM BO34yXOOCYLLUUTENEM C MacnsiHbiM 3aTBOPOM WU APYTM YCTPONCTBOM.

.53 MacnsiHble TpaHcdhopMaTopbl ¢ Maccon macna cabiwe 1000 Kr 4omkHbI OblTb CHabXeHbI PUNbLTPaMu: TEPMO-
CUOHHBIMM — NpW BUAAX cuctem oxnaxageHnsa Mu [, ancopObLMoHHbIMY — MpU OCTanbHbIX BUAAX CUCTEM OXNaXAEHUSA N
bmnNbTpamMmmn O4NCTKU Macra OT MeXaHNYECKNX NpuMecen — npu Bugax cuctem oxnaxagenna AU, HAL, L, HL,.
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MpunoxeHue [
(ob6s3aTenbHoOE)

CucTeMbl oXmnaXaeHUs MacnsHbIX TpaHcopmaTopoB

0.1 O6wwme Tpe6oBaHuA

0.1.1 Cuctema oxnaxgeHusi 4omkHa ObITb paccunmTaHa Ha OTBOA Tenna, BblAenstoLlerocsa B TpaHcopmaTtope B
oxnaxpgarLuyto cpefy, n obecneumBaTth €ro TEMMOBON PEXUM B COOTBETCTBUM C TpeboBaHmaMM 6.2.1.

[.1.2 3a uncknyeHnem repmMeTuyHbIX TpaHcopMaTopoB C rodpupoBaHHbIMK Bakamy cuctema oxnaxaeHus
[omkHa OblTb HaBellleHa Ha 6ak NMOo BbIHECEHA.

[.1.3 Cuctembl oxnaxageHus sugos [, AU, HOL, Ll v HLL AomkHbI nMeTsb Wwkadbl aBTOMATUYECKOrO ynpasnieHus.

LLikacbbl aBTOMaTUYECKOrO ynpaBneHns cuctemamum oxnaxagexms sugos AL, HAL, L v HL, gomkHbl ycTaHaBnnBaTh-
ce oTAenbHo oT 6aka TpaHcdopmartopa.

[.1.4 Cwucrtembl oxnaxgenus sugos AL, HOL, Ll n HLL gonmxHbl npegycMaTprBaTth pe3epBHble oxnagutenu.

[.1.5 3nekTpoasuratenu BEHTUNATOPOB M 3NIEKTPOHACOCHI AOJMKHbI UMETb aBTOMaTMYeCK/e BbiKNovaTenu ans
3aLUTbl OT TOKOB KOPOTKOro 3aMblkaHus. [1pn aToM anekTpoasurateny cuctem oxnaxaeHus sugos AL, HOL, L v HL, gormk-
Hbl UMEeTb 3aLmnTy OoT paboTbl Ha ABYX da3ax.

[.1.6 HanpsskeHne nuTaHus anekTpoaBuratenen BEHTUNSTOPOB U ariekTpoHacocoB — 380 B nepeMeHHoro Toka,
uenewn ynpaeneHus — 220 B nocTossHHOro nnu nepeMeHHoro Toka.

Mo 3akasy noTpebutens B cucteme oxnaxaeHus smga [l TpaHccopmaTopoB knacca HanpsixkenHusa 110 kB u menee
MOTyT ObITb MPMMEHEHbI ANEKTPoABUraTenu ¢ HanpsXxeHnem nutaHnsa 220 B nepemeHHoro Toka.

[.1.7 Cuctembl oxnaxgenuns sugos HALL n HLU, gomxHbl 66T 06ecneyeHbl yCTponcTBamMmn Ans NpucoeauHeHns
nprnbopoB KOHTPONSA pacxoda Macna.

[0.1.8 OxnaguTtenu BbIHECEHHbIX CMCTEM oxnaxaeHusi Bugoe L n HL aomkHbl ObITb yCTAHOBMEHDI B MOMELLIEHMSAX C
TemnepaTypow Bo3gyxa He meHee 5 °C.

0.1.9 B cucremax oxnaxageHus suaos Ll n HL gomkHo 6biTb 06ecneyeHo NpeBbILLEHNE TMAPOCTAaTUYECKOrO AaBrie-
HUSA Macra Hag gaBneHnemM Boahbl (B Nob6or Tovke oxnaguTens) He MmeHee 10 klMa npu MMHUManbLHOM ypOBHE Macna B pac-
WwvpuTene TpaHcopmaTopa.

[0.1.10 B cuctemax oxnaxaeHus suaoB L n HL kaxabii 9nekTpoHacoc AOMKeH ObITb CHAabXeH MaHOMETPOM U KaXK-
Obli oxnaguTenb — MaHOMeTpaMun U TepMoOMEeTPaMu A4St USMEPEHUS AaBNeHns n TemnepaTtypbl Macna v Boabl Ha BXOA-
HbIX U BBIXOAHbIX NaTpybKax oxnagutens.

0.2 Tpe6oBaHus K PYHKLMOHUPOBAaHUIO CUCTEMbI OXIaxaeHus Buaa [

[.2.1 ABTOMaTM4eckoe yrnpaBreHne CUCTEMOW OXNaxaeHns Buaa [l AormkHo obecneynBaTh:

- BKITHOYEHWE ANeKTpoABUraTenen BEHTUNATOPOB Npu JOCTVXXEHUN TeMNepaTypbl BEpXHMX crioes macna 55 °C vnu
npv 4OCTUXEeHUU Toka, paBHoro 1,05 HoOMWHanNbeHOro, — He3aBMCKMMO OT TEMMNEPAaTYpPbl BEPXHUX CITOEB Macna;

- OTKITHOYEHWE 3NeKTpOoABUraTenet BEHTUNATOPOB NPY CHUKEHWUN TeMNepaTypbl BepxHUX cnoeB macna ao 50 °C,
€CINu NpY 3TOM TOK Harpy3ku meHee 1,05 HoMyHaneHoro.

0.3 Tpe6oBaHus K chyHKLIMOHMpPOBaHMUIO cucTeM oxnaxaeHus sugos AL, HAOL, L, HL

[.3.1 AsTomaTtudeckoe ynpasrneHune cuctem oxnaxgexus sugos AL, HOL, Ll v HL, nomxHo o6ecneunBaTsb:

- BKITHOYEHWE 311eKTPOHACOCOB U 3reKTpoaBuraTenen BEeHTUNSTOPOB (4n8 cuctem oxnaxaeHus sugos AL v HOL);

- BKITHOYEHWE 3MEeKTPOHACOCOB M areKTpoaBuraTenen BeHTUNATOPOB (Anst cuctem oxnaxaexus sugos AL v HOLL)
pe3epBHOro oxnaauTensi B3aMeH Nnoboro aBTomatM4eckn aBapmmnHo OTKIMOYeHHOro paboyero;

- BKITHOYEHWE pPE3EepPBHOMO NUTAHUSA NPWU HEJOMYCTUMOM CHWKEHUU UMM UCYE3HOBEHWUW HamnpsXKEHUS B OCHOBHOM
Lenu, a Takke obpaTHOe NepekIto4YeHNE Ha OCHOBHYIO LieMNb NpY BOCCTaHOBEHUW B HE [ONYCTUMOrO HanpsikeHus;

- BKITHOYEHWE 1 OTKII0YEHME HarpeBaTenen Wwkada aBToOMaTU4ecKoro ynpaBneHms cMCTEMaMy OXNaxXaeHnst BUAoB
Al vwHALL

[.3.2 ABTOomaTtuyeckoe yrnpaBneHue cuctemM oxnaxaeHus sugos HAL, LI, HL, nomkHo o6ecneunBaTh cnegytoLuyto
paboTy aneKTpoOHaCcOCOoB:

- Npu TeMnepaType BepXHUX crnoes macna B 6ake, pasHon 15 °C u bonee, AomkHbl paboTaTb Bce paboyune anekT-
poHacochl;

- Npuy TeMnepaTtype BEpPXHNX CNoeB Macna B 6ake MeHee 15 °C gormkeH paboTaTb TONbKO MYCKOBOW 3M1EKTPOHACOC.

[.3.3 ABTomaTtudeckoe ynpaBrneHue cuctem oxnaxaexus sugos ALl v HOL pomkHo obecneumBaTb paboTty
anekTpoABUraTene BEHTUNATOPOB U 3NEKTPOHACOCOB A5 cUCTeMbl oxnaxaeHus suaa L v anektpoasuratenei BEHTU-
NSATOPOB ANs cucTeMbl oxnaxaeHus suaa HOL rpynnamu:

- NEpPBOM — B pEXMME XONOCTOro XoAa Unm npu Harpyake He 6onee 40 % HOMUHaNbLHOrO TOKa;

- NepBOK U BTOPOW — Npw Harpy3ske TpaHcopmaTtopa 6onee 40 % HOMUHANLHOIO TOKA;

- NepBOW, BTOPOW M TPETbEN — Npwu Harpy3ke TpaHcopmaTopa 6onee 75 % HOMUHANBLHOIO TOKa.

Mpun HeBGoMNbLLOM KONUYECTBE OXITAAUTENEN YMUCHO rPYNN MOXET ObITb COKpaLLEHO.
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OnekTpoaBuraTenn BEHTUNATOPOB AOIMKHbI paboTaTb TOMBKO Npy TeMnepaType BEPXHUX CrnoeB Macna B Gake
6onee 40 °C — rpynnamu B 3aBMCMMOCTM OT Harpy3ku TpaHcdopmaTopa.

[.3.4 Bcucremax oxnaxgeHus suaos L v HU unpkynsaums Bogbl Yepes Macnooxnagmrenn 4oShkHa aBToMaTuyeckn
OCYLLIECTBMATLCA NOCIE BKMOYEHNSI pabounx 3NeKTPOHACOCOB LMPKYNSALMM Macra U OTKITHYaTbLCA NPUY CHUXKEHUN TeMMe-
paTypbl BEPXHUX CIO0EB Macna B 6ake Huxke 15 °C unv npu CHATUM HanpsiXXeHns.

[.3.5 AsTomaTtumyeckoe yrnpasreHune cuctem oxnaxaenus sugos AL, HOLL, L v HL nomkHo obecnevmBats Bbigavy
CVUrHanoB ANS OCYLLECTBNEHNS CeAYIOLWEN CUTHanM3aunm:

- 0 BKITIOYEHUWN CUCTEMbI OXITaXKOEHUSA:

npw BKITKOYEHMM MYCKOBOIO 3N1eKTpoHacoca,
npw BKITKOYEHNM Paboynx SNEKTPOHACOCOB;
- 0 HENCMPaBHOCTU CUCTEMbI OXITAXAEHUS:
npv aBapunHOM OTKITHYEHUN MYCKOBOIO 3N1IEKTPOHAcocCa,
npv aBapunHOM oTKoYeHUN Nboro paboyero anekTpoHacoca,
npv aBapunHOM OTKIMIOYEHUN Pe3epBHOro aNeKTpoHacoca,
npw BKITKOYEHNN PE3EPBHOIO 3M1IEKTPOHACOCA,
Npu HEOTKITIOYEHMM MYCKOBOIO 3N1IEKTPOHAcoca npu paboTtarowmx pabovmx anekTpoHacocax,
Npw BKITKOYEHNM PE3EPBHOIO0 MCTOYHMKA NMUTAHUS CUCTEMbI OXNaXOEHWUS;
- 00 OTKMOYEHMUM CUCTEMBI OXNaXAeHUs:
npv OTKMYEHUN paboyero 1 pe3epBHOro MCTOYHUKOB NMUTAHMS CUCTEMbI OXTAXAEHMS,
npw OTKIMHOYEHNM MYCKOBOTO 1 BCEX paboymnx 3neKTpoHacoCoB;

- O BKIMOYEHUU 1 OTKITIOYEHUN HarpeBaTens (anga cuctem oxnaxagenvs suagos AL v HOL).

[0.4 To cornacoBaHuio Mexay N3roToBUTENeM 1 3aKa34ynmKoM MOryT ObITb YCTAHOBIEHbI KOHTPOSb 32 TEMNepaTypom
Hanbornee HarpeTom TO4YKM 0OMOTKM TpaHchopMaTopa 1 COOTBETCTBYHOLLME anrOPUTMbI YNpaBreHWst CUCTEMOW Oxnaxaie-
HUS.

0.5 YkasaHusi o paboTe TpaHcopmaTopoB Npu NpekpaLleHnmn YHKLMOHMPOBAHNSI CUCTEMbI OXITaX4EHWS LOMKHbI
ObITb N3MOXEHBI B 3KCMITyaTaLMOHHbIX JOKYMEHTaX.

[1.6 BBoaHble annapartbl 3aLMTbl OT TOKOB KOPOTKOrO 3aMblkaHUs! LIKadhOB aBTOMATUYECKOro ynpaBleHus cucrte-
MOW OXNaXXAEeHUs AOMXHbI ObITb CTONKMMM K 4ENCTBUIO TOKOB CKBO3HOTO KOPOTKOrO 3aMblKaHUsl CO 3HaYEHEM aMMNnnTya-
Horo Toka 16 KA.

0.7 B cuctemax oxnaxageHus A0mKHO 6bITb NpeaycMOTPEHO pyYHOe ynpaBrneHue.
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MpunoxeHue E
(ob6s3aTenbHoOE)

I'Iepequb TeXHU4YeCKUX OaHHbIX U XapaKTepUCTUK, yKa3biBaeMbIX B nacrnopTe Tpchd)opmaTopa

E.1 YcnoBHoe 0603Ha4YeHne cxembl U rpynnbl COeAUHEHUS 0OGMOTOK.

E.2 HomunHanbHas 4yactoTa B repuax.

E.3 HomuHanbHbIV pexuM (yKasbiBatoT, eCNU pexXnm oTnn4aeTcst OT NPOAOIKUTENBHOrO).

E.4 HomuHanbHasi MOLLHOCTb B KUMOBOMbTaMnepax (ykasbiBatT TakKe MOLLHOCTU OCHOBHbLIX 0GMOTOK TpeXobmo-
TOYHbIX TPAHCOPMAaTOPOB U MOLLHOCTb 06MOTKM HH TpexobMOTOYHBIX aBTOTpaHCOpMaTopoB).

E.5 HomuHanbHble HanpshkeHus TpaHcopMaTopa u HanpsKeHNss OTBETBIEHUI B BOMbTaX UIM KUITOBOSIbTaX.

MpwnmeyaHune— [na ogHodasHoro TpaHcdopmaTopa, npeaHa3HavYeHHoro Ansa coegnHeHns B TpexdasHyo
rpynny, HanpsXXeHns o6MOTOK, coeanHsieMblX B 3Be3fy, obo3HayalT B BuAe Apobu, yncnurtenemMm KoTopow siBNSeTcs
NMHeNHOe HanpshkeHre Tpexdas3HoM rpynbl, a 3HaMeHaTenem /3.

E.6 HomuHanbHble TOKM O6MOTOK HAa OCHOBHOM OTBETBIIEHMM B amnepax.
E.7 HanpshkeHvne KOpOTKOro 3amMblkaHWUsl HA OCHOBHOM OTBETBIIEHUM B MpPOLEHTax (415 TPEXOOMOTOUHbIX TPpaHC-
(bOopMaToOpOB yKa3bIBaKOT HAMPSXKEHNE KOPOTKOIo 3aMblKaHWUsi BCeX nap o6MoTOK).

MpumedyaHune—[Ona TpaHcdopmaTopoB MOLHOCTLIO MeHee 1 MB - A gonyckaeTcst yka3blBaTb 3HayeHue
HanpsKeHNsi KOPOTKOro 3aMblKaHWs, U3MEPEHHOE NPU MPUEMOYHBIX NCMbITAHUSIX.

E.8 YpoBeHb n30nsLmMm o6MOTKN U ee HENTpanu; NPU 3TOM YKa3sblBalOT UCNbITATENbHbLIE HANPSKEHWS MPOMBbILLIEH-
HOW YaCTOTbI M MOJTHOIO rPO30BOr0 MMNYNbCa ANsi BHYTPEHHEN N30MALNK.

E.9 Knacc HarpeBoCTOMKOCTU U30MALUMN — TOMbKO AN1S CYXMX TpaHC(opMaTopoB.

E.10 [aHHble npueMocaaTouHbIX UCNbITaHWI, HeobXxoaMMbIe ANs BBOAA TpaHcopmaTopa B aKCnyaTaLuuio.

E.11 MowHocTb TpaHchopmaTopa npu OTKMIYEHHOM AyTbe AN TpaHcopMaTopoB ¢ oxnaxaeHnem [.

E.12 HaubGonblumi onvTtensHO AONYCTUMbIN TOK B 00LLelt 06MOTKe AN aBTOTPaHCHOPMaTopOoB.

E.13 lNoTepu xonoctoro xoga.

E.14 ToTepun KOPOTKOro 3aMblkaHWsi HA OCHOBHOM OTBETBIIEHNM BO BCEX NMapPHbIX PEXUMaXx.

E.15 TNoTepu 1 HanpsiKeHne KOPOTKOro 3amblKaHUS Ha KpaHUX OTBETBNEHUAX — ANns TpaHcdopmaTopos PIH.

E.16 HanpsikeHne KOPOTKOro 3amMblKaHMs1 BCEX Map YacTel pacllenneHHon obMOTKM U Nap U3 KaXkgol YacTu pac-
LLIenreHHON 0OMOTKM 1 KaXaom 13 HepacLuenieHHbIX 0OMOTOK Ha OCHOBHOM U KpamHUX OTBETBINEHUSIX — A1 TpaHCdop-
MaTOpPOB C pacLLenneHHbIMY OGMOTKaMuU.

E.17 Tok xonocToro xoaa.

E.18 ConpoTuBneHne o6MOTOK MOCTOSIHHOMY TOKY.

MpumeyaHune— Ecnu conpoTUBNeHNss NOCTOSIHHOMY TOKY MEXAY OTAENbHbIMW Napamun 3aKMMoB 06MOTKK
TpexdasHoro TpaHcopMaTopa OTNNYaTCs ApYr OT Apyra BCNEACTBUE KOHCTPYKTUBHbBIX UM TEXHOOTMYECKMX OCOOEH-
HOCTEl CNONHEHUA 0OMOTOK, 0TBOAOB, ycTponcTs MNBB (PMH) 6onee yem Ha 2 %, To B nacnopTe AOMKHbI ObITb yKa3aHbl
N3MEpPEHHbIE 3HaYEHWUSI CONPOTUBMEHWUIA MEXAY BCEMU Napamm 3a>KUMOB.

E.19 ConpoTuBrneHue n TaHreHc yrna AuanekTpuyeckux notepb n3onaumnm TpaHcdopmaTopa.

E.20 3HayeHve TemnepaTypbl, NPy KOTOPOWN M3MEPSANUCH COMPOTUBIIEHNE OOMOTOK NOCTOSIHHOMY TOKY, CONPOTUB-
NEeHne 1 TaHreHC yrna UaneKkTpu4ecknx noTepb N3onsaumm TpaHchopmaTopa.

E.21 YkasaHue 06 obneryeHHon nsonaumm — ans TpaHcopmaTopos ¢ obneryeHHom n3onsaumen.

E.22 PacuyeTHas TennoBas NOCTOSAHHAsA BPEMEHU TpaHcdopmMaTopa, a No COrnacoBaHuio MEXAY U3roTOBUTENEM U
notpebutenem — MakcumanbHas U MMHUMarbHasi pacHeTHbIE TEMNOBbIE MOCTOSIHHbIE BpEMEHN 06MOTOK TpaHcdopMaTo-
pa— ansa TpaHccopMaTopoB MOLHOCTLI0 6onee 1 MB - A.

E.23 ConpoTuBneHue HyneBon nocrefoBaTenbHOCTM — AN TPAaHCOPMATOPOB, Y KOTOPbIX M3MEpPEHNe 3TOro
CONPOTMBMEHUSA NPEAYCMOTPEHO HacTOALWMM cTaHgapToM unu H Ha TpaHcdopmMaTopbl KOHKPETHBLIX BUAOB.

E.24 O6osHa4veHne H n npobuBHOe HanpskeHue macna, NPMMEHEHHOro Mpu UCNbITaHWSX, U Macna, KOTopbIM
3anonHeH 6ak TpaHcdopmaTopa (4ns TpaHcgopMaTopoB KraccoB HanpsbkeHnst 110 kB 1 cBbilwe AomKeH ObITb 4ONOMHU-
TenbHO yKa3aH TaHreHc yrna guanekTpu4eckmx notepb Mmacna npu temnepatype 90 °C).

E.25 3HauyeHus nsamepeHHbIX CUN NPEeCCOBKM KaX40ro Npeccyowero Konbua He3aBUCUMO OT MOLLLHOCTM U Knacca
HanpsXXeHns.

E.26 [pyrve TexHn4yeckme gaHHbIe MO YCMOTPEHWUIO N3rOTOBUTENS U NO COrNacoBaHWI0 MEXAY U3roTOBUTENEM U
notpebutenem.

E.27 MacnopT gomkeH 6bITb opopMIeH B cooTBeTcTBMM ¢ TpebosaHusamn FTOCT 2.601.

MpunmeyvyaHns

1 [Ons HanpskeHus K3 (U, ) kpaiiHnx oTeeTBRneHWi (cM. E.16) fonyckaeTcs ykasblBaTb BMECTO M3MEPEHHbIX pacyeT-
Hbl€ 3HaYEeHMA C y4EeTOM Pe3yrbTaToB UCMbITaHUI, TO €CTh C NePecyeToM M3MePEHHOTo 3HaueHNs U, OCHOBHOro OTBeTBe-
HUA K KpanHeMy OTBETBIIEHMIO MPOMOPLIMOHAIIbHO OTHOLIEHUIO PAacHeTHbIX 3HavYeHun U, .

2 [nsTpaHchopmaTopoB MOLHOCTBIO 40 6,3 MB - A BKNIOUMTENBHO [ONYCKAeTCs yka3blBaTb HOPMUPOBAHHbIE 3Ha-
YeHusa napaMeTpoB, NpmBeaeHHbIx B E.13—E.17.
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MpunoxeHue XK
(o6s3aTenbHOE)

MapKMpOBKa BbIBOAOB U OTBETBJIEHUN CUIOBbIX TpaHCCbOpMaTOpOB

X.1 MNMopspok 0603Ha4YeHun

MapknpoBKy BbIBOAOB M OTBETBIIEHUI CUMOBbIX TpaHC(OPMAaTOpPOB CreAyeT BbIMOMHATb, NMPUMEHSII CUCTEMY
0603Ha4YeHU1, OCHOBaHHYIO Ha YepeaoBaHMM NPONUCHbIX BYKB NaTUHCKOro andasunTa u apabekux undp, HO 4ONYCTUMO
NMPUMEHSITb CTPOYHbIE GYKBbI.

MpuMepbl MapKkMPOBKM BLIBOAOB M OTBETBIIEHMI CUITOBLIX TpaHCGOpMaTopOoB NpuBeAeHbl Ha pucyHkax X.1—XK.8.
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a — obmoTka a3kl C OTBETBNEHUSIMU NOCpeanHe; 6 — 0B6MoTka dhasbl ¢ rpy6or U TOHKOW CTYNEHSIMU PErYNUPOBaHNUS Ha OOHOM KOHLLe
06MOoTKM; B — 0BMOTKa (hasbl, COCTOsILLAsA U3 IBYX YacTell, CoeAnHsAeMbIX NocneaoBaTesibHO U napannensHo; r — obmoTka dasbl,

COCTOALWan n3 AByx yacTeun, CoeAUHEHHbIX MOCNeL0BaTENbHO, Kaxaas u3 KOTOpbIX NOCpeanHe OTBETBIIEHUA

PucyHok >K.1 — MapknpoBka 06MOTOK ¢hasbl
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1.1 1.1 1.1
{ 1.1
1.2
3 3
4 4
1.1 21 1.1
5 5
6 2.1 6 3
7 7 3
2.1 4
5 2.1
6
1.2 2.2 2.1 7
2.1 3.1
2 2
a 6 B
2.2 3.2
a — 0OMOTKa C OTBETBIIEHMSIMU, MOMELLEHHAs MexXay nocrne-
a 6 B nosaTternbHON 1 06wen ooMoTkamu; 6 — oGMoTKa ¢ oTBeTBnNe-
HUSIMUW, NOMELLEHHAsi B KOHLLe nocneoBaTenbHOn 0O6MOTKY;
a — TpaHcdopMaTop ¢ ABYMS 06MoTKaMu 6e3 OTBETBIIEHUI; B — 0OOMOTKa C OTBETBIEHUSIMM, OAMH KOHEeL KOTOpOW Nof-
6 — TpaHcopMmaTop ¢ Tpems 06MoTKaMmn 6e3 OTBETBMNEHWIA; KIOYEH K COEANHEHNIO MeXy nocrieoBaTenbHOM 1 obien
B — aBTOTpaHcdopmMaTop 6e3 oTBETBMNEHUI obmoTkamm
PucyHok XK.2 — MapkupoBka oaHodasHbIX PucyHok 2K.3 — MapkupoBka ogHOa3HbIX
TpaHchopmaTopoB aBTOTpaHcopMaTopoB
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a — YH/YH-O; 6 — YH/YH-O; B — YH/D-5; r— YH/ D-11

PucyHok 2K.4 — MapkupoBka TpexdasHbix 4BYXOOMOTOYHbIX TpaHCOpMaTopoB
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3U2 3V2 3wW2 3U1

PucyHok 2K.6 — MapkunpoBka 0GMOTKM HU3LLEro
v - HanpsxeHus pucyHka XK.5, ecnv oHa coemHeHa

W B OTKPbITHI TPEYronbHWK

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

1uU1 11 %4

N 11U 2U 1V 2V 1W2W

o
1U2 1v2 w2
2U 2v 2w
PucyHok XK.7 — MapkupoBka TpexdasHoro PucyHok 2K.8 — Mapku1poBka NnMHENHOro perynmpoBoY-
aBToTpaHcdopmartopa (Y asTo/D-0) HOro TpaHcgopMaTopa ¢ Bo3byxaatoLLet o06MoTkon,

COEMHEHHOM B TPEYroNbHNK

X.2 KoHubl 06MOTOK ha3bl

[Ba koHUa 06moTOK hasbl, NOABOAMMBIE K IMHEWHOMY U HENTpanbHOMY BbIBOAAM, CliedyeT MapKmpoBaTb COOT-
BETCTBEHHO uncpammn 1 1 2.

Ecnun o6moTkn chasbl Ha KOHLax MMeroT OTBETBNEHWS, MpeAHa3HaYeHHbIe 4N NpucoeauHeHuns k yctporicteam NBB
unu PlH, koTopble BeAyT K MMHENHOMY UNW HEWTPanbHOMY BbiBO4AM, TO 3TW BbIBOAbI CNeAyeT MapkupoBaTb COOTBET-
CTBEHHO undpamu 1 unu 2.

Mpu Takon cMcTeMe MapKkUpPOBKW BbIBOAOB W OTBETBIEHWI Ha YepTexax cxeM 0OMOTOK NpeAnonaraeTcs oguHaKo-
BOE HanpasneHve HaMOTKMN AN BCeX 06MOTOK. [onspHOCTb KOHLOB 112 Bcex 0OMOTOK O4HOMO CTEPXKHA Takxe Bcerga oau-
HakoBas.

X.3 JluHenHbIN N HEMTPaNbHbIA BbIBOAbI

JInHeliHble BbiBOObl 0OMOTKM TpexdasHoro cunoBoro TpaHcopmartopa cnegyeT o6o3HavaTth Gyksamu U, V, W,
KOTOpble nomeLlatoT nepes uudpamu, npuBegeHHsIMu B XK.2. Ecnv Heobxoaumo, JonyckaeTcs nomeLlatb 3T1 OykBbl Tak-
Xe nepef undpamu, npuseaeHHbIMu B 2K.5 1 2XK.6.
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HeriTpanb 06MOTKM, COEANHEHHON B 3B€3A4Y UK 3ur3arom, cnegyet o6o3Hayate 6ykson N.

.4 O6Go3Ha4YeHMe o6MOTOK

Pa3nnyHble 06MOTKM TpaHcdhopMaTopa criegyeT 0603HavaThb UmMdpamMm, KOTopble MOMeLLatT nepe dyksamu, Npu-
BefeHHbiMn B 2K.3. OBMOTKY BbICLLIEro HanpsxeHus cnegyet obosHavatb undpon 1, a gpyrme obmoTkm — uudpa-
MU 2, 3,4 ... BHACXOAALLEM NOPAAKE HOMUHAMNBbHbLIX HANPSXKEHUNA.

[na aBToTpaHCOpPMaTOPOB, Y KOTOPLIX 1BE 0OMOTKU MMEHT OBLLIMIA KOHEL,, 3TOT KOHEL, CrefyeT MapknpoBaTb Lnd-
poi 2 (cM. pucyHok XK.2B).

[TpunmMedyaHune— EcnuHeckonsko 0OMOTOK MMET OANHAKOBOE HOMUHANbHOE HanpsaxeHune, To NnpuMmeHeHmne
COOTBETCTBYHOLLEIo UM umdpoBoro 0603HaYeHuns cnenyet cornacoBaTtb MeXay n3rotoBmuTenemM n HOTp66MT6ﬂeM.

X.5 MNocnepoBaTtenbHO-NapannenbHoe coeauHeHue

Ecnu obmMoTkM hasbl COCTOAT U3 HECKONbKUX YacTeWn, KOTopble MOryT ObiTb COeQMHEHbI NocneaoBaTeNnbHO UNu
napannernbHo, TO KOHLbI 3TUX YacTel cneagyeT obo3HavaTh umdpamu 1, 2, 3, 4..., Np1 3TOM NIMHENHbIE N HENTParbHblE
KOHLbl 06MOTOK tha3bl MapkmpytoT uudpamm 1 1 2 B COOoTBETCTBUM C TpeboBaHnsamMmu XK.2.

XK.6 MapkupoBKa oTBeTBNeHuUMn

OTBeTBNeHus, nogsogumele k yctpovictsam PIMNH unn NBB, cnegyeT 0603Hayath rpynnon umdp, pacnonoXeHHbIX B
BO3pacTatoLlem nopsake. 3HadeHusa ATUX ULMdp A0MKHbI 6bITb G0MbLLE NPUMEHSeMbIX AN 0603HAYEHUS IMHENHOTO N HER-
TparnbHOro BbIBOAOB 1 0603Ha4YeHNs KOHLLOB YacTe 06MOTOK hasbl, COEANHEHHbIX NTOCNeAoBaTENbHO N NapannensHo.

Hymepauwns gomkHa HaunHaTbCs ¢ GrvkanLwero K KoHLy, NpoMapkmpoBaHHOMY uudpon 1, otBeTBneHus. Mapku-
poBka 0OMOTOK C nepekntoyYaeMbiMy OTBETBIIEHUAMN AOMKHA OCHOBbBIBATLCS HA TAKOM COEAMHEHMM, KOTOPOe AaeT Hau-
Honbliee ahdeKTUBHOE YMCNO BUTKOB A8 06MOTKN, NprcoeamnHeHHon k yctponctay MNMBB unu PINH.

O6MOTKM aBTOTPAHCHOPMATOPOB C OTBETBMEHMSMM, PACMONOXEHHBIMU MEXAy nocrefoBaTenibHon 1M obuien
0OMOTKaMM UK Ha KOHLe NocneoBaTenbHOM 0OMOTKK, a Takke 0OMOTKM, OOMH KOHEL, KOTOPbIX MOAKITFOYEH K COEAMHEHUIO
MeXxay nocrnegoBaTenbHON 1M obwen obmoTkamm (cMm. pucyHok XK.3B), cnegyeT HymepoBaThb Kak nocredoBaTeNbHYO
0BMOTKY.

B Gonee crnoxHbIx criyyasx, Hanpumep, Koraa Asa TpaHcopMaTtopa noMeLleHbl B oauH 6ak, TpebyeTcsa cornacoa-
HWe MexXay M3roToBmTenem u notpebutenem.
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Mpunoxexune U
(ob6s3aTenbHoOE)

UcnbiTaHne npobbl Macna 13 6aka MacrnsaHoro TpaHcdopMmaTopa U KoOHTakTopa yctpoictea PIMH,
MMeloLLero raweHve ayru B macne

McnbitaHne npobbl Macna AomkHO 6biTb MPOBEAEHO MO CNeAyLNM NoKa3aTensam:

- onpeaeneHne NpobuBHOro HanpshXXeHus Ans TpaHcdopmaTopoB MowHocTbo 1 MB - A u 6onee 1 TpaHcdopmaTo-
poB knacca HanpsbkeHus 35 kB He3aBMCKMMO OT MOLLHOCTWY;

- onpejeneHne TaHreHca yrna ananekrpuyecknx notepb npy temnepatype nntoc 90 °C ans Bcex TpaHcopmMaTopoB
knaccoB HanpskeHus 110 kB u cBbliLLe;

- onpefeneHune BnarocofepXaHusl U cogepkaHusi MexaHn4eckmx npumecein ans TpaHcgopmaTtopos, B HI koTopbix
yKa3aHHble nokasaTenu HOpMUPOBaHbI.

MpumeyvyaHns

1 [Ang octanbHbiX TpaHCOpPMaTOPOB NPOGMBHOE HaNpPsXXEHNE ONPeAEnstoT No NPOOUBHOMY HaMNPSKEHUIO NPO6LI
macna, oTbMpaemon He pexe OAHOro pasa B eHb U3 eMKOCTH, M3 KOTOPOM Macro 3anvBaloT B TpaHchopMaTophbl 1 napa-
MeTpbI Macna B KOTOPOM OnpeaensoT HENOCPEACTBEHHO Nocne KaXaou A0NMMBKU Macna B yka3aHHY eMKOCTb.

2 WcnbiTaHue npobbl Macna n3 koHTakTopa yctponctea PIMH gonyckaeTcs npoBoaMTh 40 YCTAHOBKM 3TOMO YCTPOWR-
CTBa Ha TpaHcdopMaTop.
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Bubnuorpadcus

[1] M3K 60076-5:2006 Cwunosble TpaHcdopmaTopbl. HacTb 5. CTONKOCTb NPY KOPOTKOM 3aMblKaHUW
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YOK 621.314.222.6:006.354 OKC 29.180 E64 OKI 341100

KntoueBble cnoea: TpaHCd)OpMaTOpbl cunosble, 00LLmMe TeEXHUYECKME ycnosu4, obnactb npuMeHeHunda, Hopma-
TUBHbIE CCbIJTKK, KJ'IaCCI/ICbI/IKaLI,MFl, ycnosus pa6OTbI, OCHOBHbI€ NapamMeTpbl, TeXHUYEeCKNe Tpe6OBaHI/IF|, Tpe60-
BaHuMs  6e3onacHoCTH, OXpaHbl Opr)KalOLLI,eﬁ cpeabl, npaBuna npuemMkn, MeTodbl KOHTpOIA,
TpaHCNopTUpoBaHme, XxpaHeHune, yCrioBHoe 0603Ha4veHne, cxembl 1 rpynnbl coeanHeHnsa 0OMOTOK, 3aLUUTHbIE
NOKPbITUA, COCTaBHbIE YaCTh, CUCTEMbI OXINaXxaeHna, MapKMpoBKa BbIBOOOB U OTBETBIIEHUN
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