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M EXTIOCYADAUPCTBEUHUHUbB U C TAHAAPT

TpaHcgopmaTopbl USMepUTENbHbIE
Yactb 3
JlononHutenbHbie TPe6OBaHUA K UHAYKTUBHbLIM TPaHcdopMaTOpam HanpsHKeHus

Instrument transformers. Part 3.
Additional requirements for inductive voltage transformers

Dara BBegeHna — 2014—11—01

1 ObnacTtb NnpUMeHeHunA

Hacroswuii  craHgapT pacnpoCTPaAHAETCS HA MHAYKTUBHbIE TPaAHC(OPMAaTOpbl  HaNpPsSDKEHUS,
npefHa3sHa4YeHHble AN UCMNONb30BAHMA C  JMEKTPUYECKUMM  U3MEpUTENbHbIMM  npubopamu
ANEKTPUYECKUMU 3aLMTHBIMU YCTPONCTBAMMU NPU HOMUHANbHbIX YacTtoTax ot 15 go 100 Iy,

MpumevaHue 301—HacToAwuit craHgapT He oxBaTbiBaeT [OMOMHUTENbBHBIX TpeboBaHui K
TpexdpasHbiM TpaHchopMaTopaM HaNPSXXEHUA, HO Tak Kak OHU SIBNSIOTCS 3HA4YMMbIMU, HA HUX pacrnpocTpaHsioTcs
TpeboBaHua pazgenos 4-10 U ccbiNKK Ha HUX (Hanpumep, cM. 3.1.303, 5.301.2, 5.2, 5.5.301, 6.13.301 1 Tabnuuy 304).

TpeboeaHua HACTOALLErO CTaHAApTa PacnpoOCTPaHSIOTCA Ha BCe U3MepUTenbHble TpaHcthopMaTopbl U
JOMOMHUTENLHO HA HEKOTOPble TUMbl 3alMTHLIX TpaHChOpPMAaTopoB HanpsbkeHus. TpaHcopMaTopbl
[ABOMHOrO MCMOMb30BaHMsi, NpeAHa3HayeHHble Kak Ans M3MepeHus, Tak M ANa  3aWuTbl  AODKHbI
COOTBETCTBOBAaTL BCEM TPEOOBAHUSIM HACTOSILLErO CTaHAapTa.

2 HopmaTtuBHbIE CCbISIKU

B HacTosduwem cTaHgapTe Ucnonb30oBaHbl HOPMATUBHbBIE CCbINIKKM HA crneayowme ctaHgapTbl:

IEC 60028:1925 International standard of resistance for copper (Meab. MexayHapoaHbIii CTaHAApT Ha
COMNpOTUBIEHME)

IEC 60038:2009 IEC standard voltages (HanpspkeHus ctangaptusosaHHbie no IEC)

IEC 61869:2007 Instrument transformers — Part 1. General requirements (M3meputenbHbie
TpaHcdopmaTtopel. Yacte1: OBwme TpeboBaHus)

3 TepMUHbI, onpeaeneHns N coKpauleHns

B HacToAwem craHgapte npuMEHeHbl TepMuHbl W onpegeneHus no |EC 61869-1:2007 co
creayrowmnMmn AoNONHEHUAMN:

3.1 O6wme onpegeneHun

3.1.301 TpaHccdopmaTop HanpskeHus (voltage transformer): MamepuTenbHbin TpaHcopmarop, B
KOTOPOM, Npu paboyux yCcrnoBUAX MPUMEHEHUS, BTOPUYHOE HAMPSDKEHWE MPaKTUYECKU MPOMNOPLMOHANbHO
NMepBUYHOMY W OTNMYAETCA OT HEero yrnom pasoBoro casura, KOTOpbIA NPUGNU3UTENBHO PaBEH HyMo ANS
COOTBETCTBYIOLLEro Hanpaenenua coeguHeHunin [IEC 60050-321:1986, 321-03-01]

3.1.302 HeszasemnamMbIi TpaHcdopmaTop HanpsbkeHus (unearthed voltage transformer):
TpaHcdopmaTop HaNPsXeHUs, B KOTOPOM BCE YacTU NEPBUYHLIX OOMOTOK, BKMOYasi BBOALI, U30MMPOBaHbI
OT 3eMIN Ha YPOBHE, COOTBETCTBYIOLLEM HOMUHATIBHOMY YPOBHIO MPOYHOCTU UX U3ONSILMN.

3.1.303 3asemnsaembin TpaHcdopmaTop HanpskeHua (earthed voltage transformer): OgHodasHbli
TpaHcOpMaTop HaNpPsSKEHUSA, Y KOTOPOrO OAWMH KOHEeL ero nepBUYHON OOMOTKM HenocpeaCTBEHHO
3a3eMneH, unu TpexdasHbli TPaHCHOPMAaTOP HaMPsXKeHWs, UMEIOWMIA HEWTpanbHYl0 TOYKY 3Be3Abl
nepBMYHbIX OBMOTOK, KOTOpas HEMOCPEACTBEHHO 3a3EMMNEHa.

3.1.304 wm3mepuTenbHbIn TpaHcdopmaTop HanpsikeHus (measuring voltage transformer):
TpaHcopmaTop HanpskeHUs, NpeHasHa4YeHHbIl ANs nepeaayn CUrHanoB W3MepuTENbHON WHGOPMaLMK,
MoKasbIBaOLWUM, UHTErPUPYIOLLMM, U3MEPUTESNBHBIM M APYruMm npubopam

[[EC60050-321:1986, 321-03-04, u3MEHEHHbIN]

3.1.305 3awuTHbIW TpaHcdopmaTop HanpsikeHUs (protective voltage transformer): TpaHcdopmaTtop
HanpsHkeHus, nNpeaHasHa4YeHHbIn Ans nepegadu MHMOPMALMOHHBLIX CUTHAMOB K 3NIEKTPUYECKUM 3aLUMTHBIM
YCTPOWCTBaM (Pene) u KOHTponuUpytoLmMM npubopam

M3paHue ocpuumanbHoe
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[I[EC60050-321:1986, 321-03-05]

3.1.306 nepBuyHaa o6moTtka (primary winding): O6MOTKa, K KOTOPOW MPUNOXEHO HaNPsDKEHUE,
noanexatlee npeobpasoBaHuio.

3.1.307 BTOpUMYHas obMoTKka (secondary winding): O6moTKa, KOTOpasi MMTAET HanpPsXXeHUeM Lenb
NU3MEPUTENBHOrO YCTPOWCTBA, U3MEPUTENLHOIO Npubopa, 3alMTHOrO YCTPOCTBA MNWU APYroro nogo6HOro
npubopa.

3.1.308 o6moTKa HanpshkeHUA HyNeBoW nocnegosartenbHocTH (residual voltage winding): O6mMoTka
oaHodpasHOro TpaHcpopMaTopa HanpsXKeHUs, BKIIKOYEHHOrO B roynny u3 Tpex oOfHO(a3HbIX
TpaHCHOPMAaTOPOB, COEMHEHHASA B PA30MKHYTbIA TPEYTroNbHUK U NpeHa3Ha4YeHHas Ans Luenei:

a) CO3aHNsA HanpsHKEeHMsI HYMNeBoit NOCNeA0BaTENbLHOCTYU NPU KOPOTKOM 3aMbIKaHUU Ha 3EMITIO;

b) crna)xvuBaHua pe3oHaHCHbIX kKonebaHuin (hepope3oHaHc).

3.2 OnpepneneHus, OTHOCALLMECA K ANISIEKTPUYECKMM NnapameTpam

3.2.301 HomuHanbHOe nepBuyHOe HanpsaxeHnue (U,) (rated primary voltage): 3HauyeHue
NepPBUYHOrO HaNpsXXeHus, Ha KOTopom Basunpyetcs paboTta TpaHcdopMaTopa.

[I[EC60050-321:1986, 321-01-12, N3MEHEHHbIIA]

3.2.302 HoMuMHanbHOe BTOpuYHOe HanpsikeHue (Ug) (rated secondary voltage): 3HaueHue
BTOPUYHOTO HanpsieHus, Ha koTopoM B6asupyeTcsa paboTa TpaHccopmMartopa.

[IEC60050-321:1986, 321-01-16, N3MEHEHHbIIA]

3.2.303 HomMuMHanbHbIM Ko3adbduumeHT HanpsbkeHus (Fy) (rated voltage factor): MHuoxutenb
HOMWHANBLHOrO  MEPBUYHOTO  HAMPSHKEHUS AN ONpedeneHuss  MakCUMamnbHOrO  HanpsikeHus
TpaHcdopmaTopa, Npu KOTOPOM OH COOTBETCTBYET TeMrnepaTypHbiM TpeOOBaHUSIM B T€YEHME YKA3aHHOTO
BPEMEHU C COOTBETCTBYIOLLEN TOYHOCTLIO.

3.4 OnpepeneHuns, OTHOCALMECA K TOYHOCTH

3.4.3 norpewHocTb k03P PuULMeHTa MacluTabHOro npeo6pasoBaHua HanpsxkeHua (g) (ratio error):
Onpegenexue IEC 61869-1:2007 npuMeHUMO B CNeAYIOLLEM KOHTEKCTE:

MorpewHocTs ko3P puumeHTa macwTabHoro npeobpasoBaHUs HaNpsHXKeHUa TpaHcchopmaropa
HanpspkeHus (NOrpeLLHOCTb HanpsbkeHus) €, %, [ratioerror (voltage error] BbIMMCNAIOT NO hopmyne:

gk UsZUr 100

P
roe k, — HOMMHaNbHbIN KOIPDULIMEHT MACLLTAGHOTO NPe0GPa30BaHNA TPAHCKHOPMATOPA HANPSHKEHNS;

U , — peiicTBUTENBHOE NEPBUYHOE HANPsSHKEHUE;

Uy - neitcTBUTENbHOE BTOPUYHOE HAaNPSXKEHUs1, B MOMEHT npunoxennsi Hanpsbkenus U, npu apyrux
COOTBETCTBYIOLLMX YCNIOBUAX USMEPEHUSA.

3.5 OnpepeneHun, OTHOCAWMECA K APYrUM napameTpam

3.5.301 npepenbHaa TennoBaa MoOWHOCTL (thermal limiting output): 3HayeHue NOMHOI MOLIHOCTH

npu HOMMHANBHOM BTOPUMHOM HaNpPsHKEHWUM, KOTOPOE MOXET ObiTb NOMY4YEHO OT BTOPUYHON OGMOTKM Ge3
NPEeBbILLEHNSI TEMNEPATYPHOTO NPeAEna B MOMEHT NPUMOXKEHUA HOMUHAMNBHOTO NMEPBUYHOIO HAMPSHKEHUS.

Mpumevwarnne 301 — B aTux ycnosusx npeaens NOrPELHOCTU MO HaNPSKEHUIO U YrnoBOW
MOrpeLHOCTU MOryT GbITh NPEBbILLEeHb! ANA BCEX BTOPUYHBIX 0OMOTOK.
MpumevyaHne 302 — Ecnn BTOPUYHBIX OBMOTOK HECKONBLKO, NpefenbHas TennoBas MOLYHOCTb

JIOMKHA YKa3blBaTbCA OTAENBHO ANA KaX4 oM.
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3.7 O603HaYeHMUE COKpaIeHUN
Moppasaen 3.7 IEC 61869-1 3ameHAIOT cneayiowmm:

IT N3meputenbHbiin Tpanchopmartop (Instrument Transformer)

CT TpaHcgopmaTop Toka (Current Transformer)

CVT EmkocTHoM TpaHcdopmaTop HanpsbkeHus (Capacitive Voltage Transformer)

VT TpaHcdopmatop HanpskeHua (Voltage Transformer)

AlS BosayLuHbin Buiknovatens (Air-Insulated Switchgear)

GIS KoMnnekTHoe pacnpeaenurenbHoe yCTPoONCcTBo (KOMMyTaLMOHHAsA
annapartypa) ¢ ra3oBoi usonauuen (razosbiii BolkniodaTenb) (Gas-Insulated
Switchgear)

k JencTBuTenbHbIN KO3 dUUMEHT TpaHcdopmauum (actual transformation ratio

k, HomMuHanbHbIN K09dhduUneHT TpaHcdopmauum (rated transformation ratio)

€ MorpelHocTb Ko3hduumeHTa macwTabHOro NnpeobpaszoBaHUs HaNPSHKEHUA
(TpaHcdopmaumm) (ratio error)

Ao Yron ¢a3oBoro casura (yrnosas norpeliHocTb) (phase displacement)

S, HoMuHanbHasa BbIxoaHAs MOLWHOCTL (rated output)

Usys Haubonbuiee patoyee Hanpshxenune cetu(highest voltage for system)

Un Haubonbliee pabouee HanpsxkeHue ana obopyaosanus (highest voltage for
equipment)

Fv HomuHanbHbin K03dhuumeHT HanpsxeHusa (rated voltage factor)

fz HomuHanbHas 4Yactota (Rated frequency)

F MexaHunyeckasn cuna (Mechanical load)

Frel OtHocuTenbHasa ckopocTb yTevku (Relative leakage rate)

5 HomuHanbHbLIE 3HaYeHUA

B HacrosilieMm cTanaapte npumeHsiotr Tpebosanusa pasgena 5 IEC 61869-1:2007 co cneayiomMm
N3MEHEHUAMMU:

MpumedaHnume 301 — HeobxoaMMO NOMHUTL, YTO AONONMHUTENLHLIE AWANa3oHbl HANPSXKEHUA AOMKHbI
cornacoBbiBaTbcA ¢ 5.2; Haubonbliee paGodee HanpsxeHue ans obopyaoBaHus: gaHHoMy B 5.301: HOpMUpOBaHHbLIE
3HaYeHUss HOMUHaNbHBLIX HanpsxeHWid. B cnegytowem naganumn IEC 61869 nocTpoeHue aToro pasgena 6yaeT U3MeHeHo.

5.3 Tpe6oBaHMA K NPOYHOCTU U3ONALUUN

5.3.3.301 TpeboBaHMA K WUCNbITATESIbHOMY HaNPsHXKeHU MNPOMbIWIIEHHOW 4acToTbl ANA
3a3eMnaeMblX BBOAIOB

BBoa nepBuYHOW OOMOTKM, NpeAHAa3HA4YeHHbIN ANA 3a3eMIeHNUs, HO U30NMPOBAHHLINA OT kKapkaca unu
Kopnyca, AOIMKEH KpaTKOBPEMEHHO BblAepXXMBAaTb MUCMbITaTeNbHOE HanpsbkeHue 3 kB (pencrByouwlee
3Ha4YeHWE) HOMUHANbHON NPOMBILLUSIEHHOW YacTOThl.

5.5 HopmupoBaHHble 3HaYe€HUA BbiXxoaa

5.5.301 HopMupoBaHHbIe 3HAYeHUS HOMUHANbHOW BbIXOAHOW MOWHOCTH

HOpMUPOBAaHHLIE 3HAYEHUS HOMWUHAMBHOW BbIXOAHOW MOLLUHOCTU, BbIPQXXEHHONW B BOMbTaMnepax, npu
KoahdpumeHTe MoLHoCTH 1, cnegyowme:

1,0 -2,5-5,0 - 10 BA (ananasoH Harpy3sku |)

HopMUpOBaHHbIE 3HAYEHUSI HOMUHAMNBHOW BbIXOAHON MOLUHOCTU, BbIPXKEHHO B BOMbTaMnepax, npu
KoadhpuymeHtTe MoHocTn 0,8 MHAYKTUBHOK, CneayloLume:

10— 25 - 50 — 100 BA (guana3oH Harpy3ku Il)

HomuHanbHas BbIXOAHAs MOLUHOCTE TPEexXdasHOro TpaHcdopmaTopa pacCYMTLIBAETCH WUCXOAS U3
HOMWHAanNbHbIX 3HAYEHUI ANA KaXXA0N hasbl.

Mpumedanune 301 — [Ona KOHKPETHOrO TUMa TpaHcopMaTopa, BbIMYCKAaeMOro C OfHUM W3 3HaYeHWi
HOPMWPOBAHHOW HOMWHANbLHOW BBIXOAHOW MOLLHOCTU M COOTBETCTBYHOLLMM €M KNaccoMm TOYHOCTW, AeKnapupoBaHue
JOPYrux 3Ha4eHWi# BbIXOAHOW MOLLHOCTM, KOTOPble MOTrYT ObiTb C HECTaHAAPTHLIMU 3HAYEHUSIMUA, HO COOTHOCALLMECH C
APYrMM1 HOPMUPOBaHHLIMU KIlaccamMu TOYHOCTHU He JOMyCTUMO.

5.5.302 HopMupoBaHHbIe HOMUHANbHbIE 3HAYEHUA NPeaeribHON TeNNOBON MOLWHOCTH
HopMWpOBaHHbIE HOMUHAamNbHbIE 3HAYEHUs NPEeAEnbHOW TEennOBOW MOLLUHOCTU, BbIPaXXEHHbIE B
BOMbTamnepax, cneayioLwue:

3
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25 — 50 — 100 BA u ux aecaATuyHble KpaTHOCTU, NPU COOTBETCTBYIOWEM HOMMHANbLHOM BTOPUYHOM
HanpsH>KEHUU C YCTaHOBMEHHbIM KO3(PULIMEHTOM MOLLHOCTH.

5.56.303 HopmupoBaHHble 3Ha4YeHMS] HOMMHANLHOM MOIWHOCTU BTOPUYHbLIX OOMOTOK
HanpshkeHUs HyneBomn NOCneaoOBaTeNIbHOCTH

3Ha4YeHNUss HOMMHANbHOMW MOLUHOCTM OOMOTOK, NpPeAHasHa4yeHHbIX ANSA NOAKMIOYEHUS NO CXeme
«Pa3OMKHYTbI  TPEYroribHUK» W CXOAHbIX COEAMHEHWW Ans  CO30aHUS  HaMpsHKEHUS HyneBson
nocneaoBaTeNnbHOCTH, BLIPAXKEHHbIE B BONbTaMnepax, Bbibupaiotcs B COOTBETCTBUM C 5.5.301.

5.5.304 HopMuMpoBaHHbleé HOMMHANbHble 3HAa4YeHUA npeAenbHOW TENnsioBOM MOWHOCTHU
BTOPUYHBIX OOMOTOK HyNeBOM NoCneAoBaTenibHOCTH

HopMupoBaHHbIE HOMUHATbHBIE 3HAYEeHUs1 NPeAenbHON TENNOBOW MOLUHOCTU OOMOTKM HanpsikeHWUs
HYJIeBOI NOCNEA0BaTENbHOCTH, BbIPAXXEHHbIE B BOSIbTAMMNepax, CreayioLme:

25 - 50 — 100 BA 1 ux gecsituyHble KpaTHOCTH,

npu COOTBETCTBYIOLLEM HOMMHASNIbHOM BTOPUYHOM HAMNPSDKEHUMM C YCTAHOBMEHHbIM KO3hduuneHTom
MOLLIHOCTH.

MpuMeyaHue 301 —Tak kak 0OOMOTKN HaANPSHKEHUA HYNEBOW NOCNEA0BaTENbHOCTU NOAKIIOHYAIOTCA NO CXeMe
«PA3OMKHYTLIA TPeyronbHWK», TO 3TM OOMOTKM HarpyXalTcs TOMbKO B YCNOBUSX HeucnpaBHOCTU. OTKMNOHASCL OT
onpeaenexnus, npusegeHHoro B 3.5.301, MOXHO cuuTaTh, YTO HOMUHArbHasA NpefenbHas TennoBas MOLLHOCTL OGMOTKM
HanpshkeHUs HyNeBoi NOCNeAoBaTEeNbHOCTU JOMKHa ObITe obecneveHa B TeyeHue 8 u.

5.6 HopMupoBaHHbIe Knaccbl TOYHOCTHU

5.6.301 TpeboBaHMA K TOYHOCTU OAHO(MA3HbIX MU3IMEPUTENbHbLIX  UHAYKTUBHbIX
TpaHc(oOpMaTOPOB HANPSKEHUA

5.6.301.1 OnpeaeneHune knacca TOYHOCTU USMEPUTETNbLHBLIX TPAHCHOPMATOPOB HAMPSKEHUA

Knacc TO4YHOCTM oOmnpeaensercs CcamMOW BbICOKOW JOMYCTMMOM MOrPELUHOCTBIO HanpsbkeHua (B
npouUeHTax) B AManasoOHe 3HAYEHWI HOMMHANbHOTO HAMPSXEHWSA U HOMMHAMNbHbLIX HArpy3oK AnA AAaHHOrO
Kriacca TO4YHOCTH.

5.6.301.2 HopMmupoBaHHbIE KNACCbl TOYHOCTU U3MEPUTENBHBIX TPAHCOPMATOPOB HAMPSHKEHUSA

HopMupoOBaHHbIE  Knmaccbl  TOYHOCTM  ANsi  OAHOMA3HbIX  U3MEPUTENbHbLIX  UHAYKTUBHbLIX
TpaHchopMaTOpPOB HaNPsXKeHUA cneayowme:

01-02-05-1,0-3,0

MpunumeyaHuMe 301 — PasbACHEHU NO COOTBETCTBYIOLYUM KnaccaM TOYHOCTU OyAyT BKIIOYeHbl B
rocriefyroLLeM B Ka4ecTBe NPUNOXEHUS.

5.6.301.3 Tlpegenbl NOrPeLHOCTU HaNPSOXKEHUST U YINOBOW  NOFPELUHOCTM  U3MEPUTENbHbIX
TpaHCcOopPMaToOPOB HaNPsHKEHUA

MorpeLwHoCTb HaNPsHKEHNA M YrioBas NOrpeLlHoCTb HE AOIMKHbI NPEBLIWATL 3HAYEHUIN, NPUBEAEHHbIX
B Tabnuue 301, npu HaNPsH>KEHUM HOMUHANBHON YacToThkl, B AuanasoHe oT 80 % a0 120 % HOMMHANLHOIO
3HAYEHUA HaNPsHKEHUS U NPU CNeayoLMX 3HAYEHUAX BTOPUYHBIX HArpy3oK:

- or 0 BA po 100 % HOMWHaANbLHOrO 3Ha4yeHus C KOS(PPUUMEHTOM MOLUHOCTM paBHOM 1 W Ans
AunanasoHa Harpysok |.

- 0T 25 % pAo0 100 % HOMUHANBLHOrO 3Ha4YeHust ¢ KOIPPULMEHTOM MOLLHOCTM 0,8 UHAYKTUBHBIM U ANA
AunanasoHa Harpy3ok Il

MorpelwHoOCT OMpeaensalTca Ha BbIXogax TpaHcdopmaTopa W AOMiKHblI YYUTbLIBATb BRAUSIHUE
npeaoxpaHuTenen unu pe3mcTopos, ECAWU OHU ABMSAIOTCS COCTABHLIMM YacTAMU TpaHchopmaTopa.

Ons TpaHcdopMaTopoB ¢ OTBOAOM Ha BTOPUYHON OOMOTKE TpPeOOBaHMSAA K TOYHOCTM OTHOCATCA K
CaMOMY BbICOKOMY KO3(pduLMEHTY TpaHcopMaLMmn, eCrv He yKazaHo uHaye.
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T a6 nwuuy a 301 — MNpeaensl NOrPELUIHOCTU HAMPSDKEHUSt U YINOBOW MOFPELLUHOCTU U3MEPUTENbHbIX
TpaHCOPMaTOpPOB HANPSKEHUSA

Mpegens
NorpeLLHoCTy
HarpsXeHnA Mpegenkl yrnoBoi NOrpeLlHoCcTy
Kn (koappuLmMeHTa pea y P '
acc TOYHOCTU Ao
MacLiTabHoro
npeobpasoBaHus),
&y
+ % + MuHyTHI + CaHTupagmaHsbl
0,1 0,1 5 0,15
0,2 0,2 10 0,3
0,5 0,5 20 0,6
1,0 1,0 40 1,2
3,0 3,0 He HopMupyeTcs
MpuMedyaHue—pn 3akaze TpaHchopMaTopoB € ABYMA OTAENbHBIMWU BTOPUHHBIMU OBMOTKaMK, BCneacTemne
MX B3aUMHOW 3aBUCMMOCTM, criefyeT ykasaTb 06Ga BbIXOAHbLIX AManasoHa Harpy3ok (Mo OfHOMY ANA Kawaown
BTOpPU4HOI 0B6MOTKM). Kaxpablii Bbixof AOMMKEH oTBedaTb TpeboBaHWUSM COOTBETCTBYIOLLErO Knacca TOYMHOCTU B
npeaenax BbixofHoro AnanasoHa oT 1 % [0 100 % HOMWUHaANBLHON HarpysKu.
Ecnn BbIxoAHble AManas’oHbl Harpysok He ykasaHbl, OHW NpPUHWMAalOTCA 3a 3HadveHus oT 25 % po 100 %
HOMWHaNbHOI Harpysku ANs Kaxzjoi BTOPMYHON 0BMOTKM.
Ecnu oaHa 13 06MOTOK HarpyxaeTcsl pefiKo U Ha KOpOTKOe BpeMs UMM UCNONb3yeTcst TONbKO Kak 06MOTka HyneBow
nocnefoBaTeNlbHOCTU, €€ BNUSHWE Ha Apyrne 06MOTKN MOXHO He Y4UTbIBaTb.

56.302 [ononHuTenbHble Tpe6oBaHUA K OAHO(MA3ZHLIM MHAYKTUBHbLIM  3aWUTHLIM
TpaHcdopMaTopamMm HanpsXKeHUs

5.6.302.1 Obo3HaueHue Knacca TOYHOCTM 3aLLUUTHBIX TPAHCHOPMATOPOB HaNPSHKEHNSA

Bce TpaHcdhopMaTopbl HaMpsHKEHUsl, NpefHasHa4YeHHble ANA 3awmTbl (MCKIOYEHME COCTaBNSAIOT
06MOTKU, NpeAHa3HauYeHHbIE ANsl NONMYYEHUs1 HaNPSDKEHUS HYNeBON NOCNEeA0BaTENbHOCTH), AOMMKHLI UMETH
N3MEPUTENbHBIN Kracc TOYHOCTM B cooTBeTCcTBUMM € 5.6.301.1 u 5.6.301.2. B gononHeHne K 3TOMy, UM
A0JDKeH ObITb MPUNMCaH OAUH U3 KITACCOB TOYHOCTH, YKa3aHHbIN B 5.6.302.2.

Knacc TOYHOCTM TpaHcdopmaTopa HanpsKeHus Ana  3awuTbl  ONpPeaensieTcs  HauBbICLUMM
J0NYyCTUMBIM NPOLEHTOM €ro NOrpeLLHOCTU HaNPSXKEHUA, B AUana3oHe oT 5 % HOMMHANLHOIO HanpPsHKEHUs
[10 COOTBETCTBYIOLLEIO 3HAYEHUSA HAMPSDKEHWUS, YYMTHIBAIOLLETO HOMUHAMNbHLIN KO3MMULIMEHT HanpshHkeHua
(cM. 5.302). 3a obosHauyeHuem knacca TO4HOCTM paobGasnsetca Oykea «P» [4TO O3Hauaer «3awura»
(«protectiony)].

5.6.302.2 HopmupoBaHHbIE KNacCbl TOYHOCTU 3aLLMTHLIX TPAHCHOPMaToOpPOB

HopmMupoBaHHbIE KNacckl TOYHOCTU TPAHCAOPMATOPOB HANPSXEHUA, NPEAHAZHAYEHHbIX ANS 3aLLUUThI:
3P un 6P, npn aTOM npegenbl MOrPeLUHOCTU HaNPSXKEHMSA U YINOBOW NOrPELHOCTU HEeU3MEeHHbl OT 5%
HOMMHAIBHOTO HanpsXXeHWA A0 COOTBETCTBYIOLLETO 3HAYEHUS HANPSHKEHUS, YYUTbIBAIOLLEr0 HOMUHATBbHBIN
KoapPULUMEHT HanpsdkeHus. Mpu 2 %—HOM HOMWUHANLHOM HANPSHKEHUM AOMNYCKAOTCA npefensl
norpeLuHocTelr BABOE Bbile Npeaenos nNpu 5%—HOM HOMUHANBHOM HANPSHKEHUW.

5.6.302.3 Tpeaenbl NOrPELUIHOCTU  HaNPSXXEHUA U yrroBOW  NOrpewwHOCTM  3alUUTHbIX
TPaHCHOPMATOPOB HANPSKEHUA

Mpeaenbl NOrpeLIHOCTU HaNPSXKEHUSA U YIIIOBON NOFPELUHOCTM MPU HOMUHANbLHON YaCTOTE HE AOMKHBI
NpeBbIWAaTh 3HA4YEHUW, NpuBeAeHHbIX B Tabnuue 302, npu 5 %—HOM HOMWHANBLHOM HAaMNPSKEHUM U NPU
HanpPsXeHUM HOMUHANbHOM, NOMHOXXEHHOM HA HOMUHANbHLIN kKO3 duumueHT HanpsxeHus (1,2; 1,5 unu 1,9),
C Harpy3skamu:

- or 0 BA a0 100 % HOMMHaANLHOrO 3HA4YeHUA € KOI(PMPULMEHTOM MOLIHOCTM paBHOM 1 ans
AunanasoHa Harpys3ok |;

- 0T 25 % Apo 100 % HOMMHANbLHOIO 3Ha4YeHUs ¢ KO3IPPULUMEHTOM MOLLHOCTM 0,8 UHAYKTUBHBLIM — ANA
AnanasoHa Harpy3ok Il.

Mpn 2 %—-HOM HOMMHANBLHOM HaMPSPKEHUM AOMYCKAOTCA NpeAenbl MOrpeHOCT HanpPsXKeHUs U
YrnoBoNi NOrpeLIHOCTU BAIBOE BhilLE, yka3aHHbIX B Tabnuue 302.
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T a6 nwuy a 302 — lMpeaenbl NOrPELIHOCTA HAMNPSHKEHUS WM YINOBOW MNOrPEeLUHOCTU 3aLUUTHbIX
TpaHcOpPMaTOPOB HaNPsHXKEHUS

Knacc Mpepens! NOrpeLHOCTU HanpsXxeHns
(koadppuumeHTa MacwTabHoro [Mpepens! yrnoBoW NOrpeLLHocTH,
npeobpa3oBaHus),
Al

gu

% + MUHyTHI + CaHTupaguaHsl
3P 3,0 120 3,5
6P 6,0 240 7,0

MpumeuaHne — lpn 3akaze TpaHCHOPMaTOPOB C ABYMS OTAENbHBIMU BTOPUYHBEIMU 0BMOTKamu,
BCNEACTBME MX B3aWMHOW 3aBUCUMOCTU, 3aKas34yuMK [OMKeH ykasaTb oba BbIXOAHbIX JWanasoHa Harpysok (ro
OOHOMY Ans KaXZOW BTOPUYHOW OOMOTKM). BepxHWA npefen Harpysku Kaxaoro pAuanasoHa LOSMKeH
COOTBETCTBOBaTb CTaHAapTU30BaHHLIM HOMMHaMBHBEIM BBIXOAHBIM 3Ha4YeHuaM. Kaxgas obmoTka AomkHa
oTBeYaTb TpeboBaHWAM COOTBETCTBYHOLLEro Knacca TOMHOCTU B Mpejenax 3Toro BeIXOAHOro guanasoHa. MMpu
3TOM, OAHOBPEMEHHO Kaxpas obMoTKa JofiXHa OTBeYaTb COOTBETCTBYHOLUMM TpeBoBaHWSIM NpU 3HAYEHWUSAX
Harpyskn Ha Bbixoge oT O go 100 % HOMWHanbHOW Harpysku. B nopgTeepxaeHwe COOTBETCTBUSA  3TUM
TpeboBaHNAM AOCTaTOMHO MPOBECTU WUCMBITAHUA TOMBKO MPU KpalHUX 3HaveHusx AuanasoHa. Ecnu BbixogHble
JAvanasoHbl Harpy3ok He ykasaHbl, TO 3TW 3Ha4eHMUs JOMmKHbI ObiTb 0T 25 0 100 % HOMUHANBLHOW Harpysku gns
Kaxgon obMOTKMN.

5.6.302.4 Knacc TOYHOCTU BTOPUYHbIX OOMOTOK HanpPshkeHUA HyNeBoW NocneaoBaTesibHOCTH
Knacc TOYHOCTM OBMOTOK HAaMpPsKEHMSA HYNEBOW NOCREAOBATENbHOCTU 6P, unu Kak ykasaHo B
5.6.302.1 n 5.6.302.2.

MpumedaHue 301 — Ecnv oBMOTKM HaNpsKEHUA HYNEBON NOCNEAOBATENLHOCTU UCNONL3YIOT ANA KaKUX-TO
ocobbiX Leneit, To Takol Knacc TOMHOCTU onpeaensioT B cooTBeTcTBUM ¢ 5.6.301.1, 5.6.301.2, 5.6.302.1 1 5.6.302.2 n
MOXeT ObITb COrnacoBaH Mexzay Npou3BogUTENEM U 3aKa3HUKOM.

MpumeuaHue 302 - Ecnu o6MoTKa HyneBol NOCNEAOBATENBLHOCTU UCNONBL3YIOT TONBLKO B LENAX
AeMndpupoBaHus, onpeAeneHne Krnacca TOYHOCTU He ABnsAeTcA 06a3aTenbHbIM.

5.301 HopmupoBaHHbIe HOMUHANbHbIE 3HAYEHUA HANPSXKEHUN

5.301.1 HopmupoBaHHblé 3HaY€HUS HOMUHANIbHOIrO NEPBUYHOIO HaNpPsHKeHUsA

HopmupoBaHHbIE HOMUHAMBHBLIE 3HAYEHUS MEPBUYHOTO HANPSDKEHUS TpaHC(OpMaTopoB TpexdasHoro
M 0A4HOA3HOro, MpU UX NPUMEHEeHUU B oaHOA3HOM unuM B TpexdasHOW ceTax Ana MexaydasHoro
BKIMIOYEHNS, AOIMKHbI COOTBETCTBOBATbL OHOMY U3 3HAYEHWUM HOMUHAMNBHOTO HANPSHKEHUSI CETU, COTrNAcHO
IEC 60038. HopmupoBaHHbIE HOMUHAMbHbIE 3HAYEHMA MNEPBUYHONO HanpspkeHus oAHOGa3HOro
TpaHcdopmMaTopa, BKIMOYEHHOro B Tpexd)asHyto CeTb, Mexay (PasHbIM HanpsHpKeHMEM U 3eMIIen U mexay
HelTpanbio CeTu U 3eMneil, A0M¥HbI 6bITh B 1/43 pasa MEHbLIE HOMUHAMBHOTO HAMPSHKEHNA CETW.

MpumevyaHune 301 — OyHKUMOHUPOBaHUE TpaHcOpMaTopa HanpsXXeHUs B KaYeCcTBE U3MEpUTENbHOrO
Wnu 3awmTHoro TpaHcdopmaTopa 6OasvMpyeTcsi Ha HOMMUHANbHOM MEPBUYHOM HanpsPKeHUM, B TO BpeMsA, Kak
HOMWHarbHbIA YPOBEHb MPOYHOCTU U3ONALMKN BasmpyeTca Ha OAHOM U3 3HaYeHUit Hanbonbluero paboyero HanpsHKeHUS
ans obopygoBaHus, cornacHo IEC 60038.

5.301.2 HopmupoBaHHbleé 3HAY€HUS HOMWHArIbHOrO BTOPUYHOIO HANPSHKEHUA

HopmupoBaHHble 3HAYEHUA HOMMHANBbHOTO BTOPUYHOIO HaMNPSHKEHUA cneayet BbiGupaTb B
3aBUCKUMOCTM OT TOrO, rae U kak Byaet ucnonb3oBaTbes TpaHchopmaTop. 3HaUYEeHUs, NePEUYUCIIEHHBIE HUXE,
ABNSAIOTCA  HOPMUPOBAHHBLIMWM  3HA4YeHUAMWU  ANA  MexAydhasHoro  MOAKIOYEHUA  OAHOMA3HbLIX
TpaHchopMaToOpoB, MPUMEHAEMbIX B OAHOIA3HbLIX CeTAX unM B TpexdasHbiX CeTsax, a TaKxke Aans
TpexdasHbiX TpaHCHOPMATOPOB, NOAKNOYEHHBLIX aHANOINMYHbIM 00pa3som.

a) OCHOBHbIE, NPUMEHAEMbIE B paae EBpoNenNCKMx CTpaH:

-1001 110 B;

- 200 B ans BTOPMYHBIX Lenen C pacluMPEHHbIM 3HAYEHUEM.

b) ocHoBHbIE, NpumMeHsaemble B CLUA u KaHage:

- 120 B ans pacnpeaenuTenbHbiX CETen;

- 115 B ans nepeaarowmx ceten;

- 230 B ans BTOpUYHBIX LENEN C pacLUMPEHHbIM 3HAYEHUEM.

HopMuUpOBaHHbIE  3HAYEHMA  HOMMHANLHOIO  BTOPUYHOIO  HaMNPsBKEHUA  ANa  0AHOMdA3HbIX
TpaHchopMaToOpPoOB, MpeAHa3Ha4YeHHbIX ANA asHOro MOAKMIOYEHUS B TpexdasHbIX CETsX, B KOTOPbIX
HOMMHAMNbLHOE NEPBUYHOE HAMNPSHKEHUE ABMSAETCA 3HAYEHUEM, JENEHHBbIM Ha V3, 0MMKHBI COOTBETCTBOBATb
O[IHOMY U3 BbILUE MEPEUYUCNEHHbIX 3HAYEHUN, AENEHHbIX Ha V3, MpU 3TOM, HOMMHANbLHOE 3HAuYeHUue
KoadhhpuumeHTa TpaHcopMalmmn 0CTaeTCA HEU3IMEHHbIM.

6
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MpumevaHune 301 - 3HavyeHM HOMMHAmNBLHOMO HaNpPsXKeHWs ANA  BTOPUYHLIX  OBMOTOK,
npefiHasHa4yeHHbIX ANA CO3aHUA HanNPAXeHUsA HyNeBo# nocrefoBaTensHOCTH, ykadaHsl B 5.301.3.

5.301.3 HopMmupoBaHHble 3HaYeHUA HOMUHANILHOIO HaNPSXXeHUA BTOPUYHbIX OOMOTOK HyNneBoun
nocnefoBaTeNbHOCTH

HoMuHanbHble BTOPUYHBLIE HANPsDKEHUS OOMOTOK, MpeAHa3HA4YEeHHbIX ANA NOAKMNIOYEHMA NO CXeme
«PA30OMKHYTBIA TPEYroNbHUK» U CXOAHBIX CXeM AN NOJNyYEeHUs1 HAaNPsHKEHUS HYNEBOW NOCNEA0BaTENbHOCTH,
cneayet BblOMpaTtb U3 3HaYEHUI, yKasaHHbIX B Tabnuue 303.

Ta6nwuuy a 303 — HopmupoBaHHble 3HAYEHUSI HOMMHANLHOFO HaNPSHKEHUA BTOPUYHBLIX OOMOTOK
HYNeBOW NOCNEeA0BaTENbLHOCTH

MpeAnoUTUTENbHbIE 3HAYEHMS], JlononHUTENbHbIE 3HAaYEHMS,
B

100 110 200

100 110 200

3 V3 V3

100 110 200

3 3 3
MpuMedaHMWe— TaM rae ycrioBUS CETU TaKOBbI, YTO UCTIONBb3OBAHWE NPEANOYTUTENBHBIX 3HAYEHWN
HOMWHaNBHOTO HaMPsXKEHUst AaeT CAUWKOM Manoe HanpskeHue Hynesoi MOCHEeA0BATENBbHOCTH, MOXHO
WCMOSb30BATH JOMNONHUTENbHbIE 3HAYEHUS HANPSKEHNS, HO NPW 3TOM CNEAYET YHECTb Mepbl NPEAOCTOPOXHOCTH.

5.302 HopmupoBaHHbIe 3HAY€HUA HOMUHASNbHOIO KO3 (ULMEHTa HANPAXKEHUA

KoadhduumeHT HanpsHkeHUsa onpeaensaeTca MakCUManbHbIM pabounm HanpskeHUeM, KOTOpoe B CBOIO
oyepellb 3aBUCUT OT HamnpsKeHWst CETM U CXEMbl 3a3eMMNEHUSA NepBUYHON OOMOTKM TpaHcdopmaTtopa
Hanpsa>XeHuA.

HopmMmupoBaHHble 3HAYEHUA KOSMMPULMEHTOB HaNPSHXKEHUS B 3aBUCUMOCTU OT CXEeMbl 3a3eMNeHUus u
JOMYCTUMOW ANUTENbHOCTU (T.€. HOPMUPOBAHHOIO BPEMEHM) NPUNOXEHUA MaKCUManbHOro paboyero
HanpsKeHUs!, ykasaHbl HWke B Tabnvue 304.

Tabnwuua 304 — HopmMupoBaHHbIE 3HAYEHUS HOMUHANBLHOTO KOIULIMEHTA HANPSXKEHUSA

3HaveHue
HOMWHaNbLHOro HopmuposaHHas MeToa noOAKMOYEeHMA nepBUYHON OOMOTKM M Cxema
KoadhpuymeHTa ANUTENbHOCTb 3a3eMIieHuna
Hanps>KeHus

Mexay chazamu B niobovi ceTu.

1,2 MpogomkutencHan | Mexxay HenTpanbHOW TOYKOW 3BE3abl TpaHcdopmaropa u
3emMnen B Nobon cetu

1,2 MpogomkutenbHaa | Mexay dason u 3emnein B cetu C  IPGPEKTUBHO
3asemMneHHon Hentpanoto (IEC 61869-1:2007, 3.2.7a)

1,5 30c¢

1,2 MpogomkuTtensHas | Mexay dason u 3emnei B ceTh € HedPPEKTUBHO
3aseMneHHon HewTpansio (IEC 61869-1:2007, 3.2.7b) u ¢
ABTOMATUYECKUM OTKIIIOYEHUEM TOYKU 3a3EMIMEHUS

1,9 30c

1,2 MpogomkuTtensHas | Mexay dasoil u 3emmnei B CETU C W30NUPOBAHHON
HeWTpanbto (IEC 61869-1:2007, 3.24) Ges
aBTOMAaTMYECKOrO BbIKMOYATENS 3a3EMMNEHUS UNKU B CETU C
3a3eMIIeHHOW HeWTpanblo 4vepes Aayroracawumi peakTtop
(IEC 61869-1:2007, 3.2.5) 6es aBTOMaTU4ECKOro
OTKITIOYEHUS TOYKM 3a3EMNEHUSA
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OkoH4yaHue Tabnuubl 304
1,9 8y

MpumedyaHue 301 — Haubonbluee 3HayeHe paGoqero HanpsikeHUS NpU NPOAOCIKUTENBHOM LMKIe,
MPUIOXEHHOE K WHAYKTUBHOMY TpaHcgopMaTopy, paBHO Wnu HaubonbweMy pabodvemy HanpsbkeHUo Ans
o6opynoBaHnsa (aeneHHoMy Ha V3 ans TpaHchopMaTopoB ¢ dasHbIM NoAKNIOYEHWEM B Tpexda3Hoi ceTn), unu
3Ha4YeHUI0 HOMUHAMBHOrO MEPBUYHOIO HaMpPSHKEHUS YMHOXEHHOMY Ha KO3 PULMEHT 1,2, T.e. TOMYy 3HaYeHMIo,
KOTOpOE MeHbLUee.

Mpumedadune 302 - o cornalleHnio MeEXAY NPoM3BOAUTENEM U 3aKa34MKOM AONYCKaeTCa yMeHbluaTb
3Ha4YeHUS HOMUHANbHOW AMUTENBHOCTY.

6 TpeboBaHUs1 K KOHCTPYKLMUMN

6.4 lonycTuMbIe npeaenbl NOBbIWEHUS TeMNepaTypbl COCTaBHbIX YacTe U KOMNOHEHTOB

6.4.1 O6wue TpedoBaHusA

MyHkT 6.4.1 |IEC 61869-1:2007 npumMeHUM B CReaylowem KOHTEKCTe:

MoBbllWEeHWe TemnepaTypbl TpaHcopmaTopa HanpPsHKEHMA NPU COOTBETCTBYIOWEM  HaNPSHKEHUMU,
HOMWHAanNbHON YacTOTeé M HOMMHAMbLHOW Harpy3ke ¢ KO3EPUUUEHTOM MOLHOCTM OT 0,8 UHAYKTUBHOrO A0
€AVHULbI HEe JOIDKHO NPEBbILIATL 3HAYEHUI, yka3aHHblx B Tabnuue 5 IEC 61869-1:2007, ecnu He yka3aHo
nHave.

Ona TpaHcdopMaTtopoB, C paclumputenem AnA macna, WHepPTHbIM rasoMm nOBepxX Macna umm
pa3MeLLeHHbIX B repPMETUYHOM KOPMyCe, MOBbILUEHUE TemMnepaTypbl Macna Ha MOBEPXHOCTU KOHTeNHepa
unu kopnyca cebiwie 55 K Hegonyctumo.

Ona TpaHcdopmaTtopoB APYro KOHCTPYKLMU AOMYCTUMBIA Npeaen NOBbILLEHMS TemnepaTypbl Macna
Ha NOBEpPXHOCTU KOHTeWHepa unu kopnyca cocrasnset 50 K.

3HayeHns AOMyCTUMbIX MPEAEnoB MOBLILEHUSA TeMnepaTtypbl BHELUHUX NOBEPXHOCTEW OOMOTKM U
MeTannu4eckmnx liaCTel7I, HaXo4ALLUUXCA B KOHTAKTE U Henocpep,CTBeHHoﬁ 6nusoctu ot U30NsUUKN, yKa3aHbl
B Tabnuue 5 IEC 61869-1:2007.

6.13 MapkupoBka

6.13.301 MapkupoBka BBOAOB U BbIBOAOB

6.13.301.1 O6wue TpeGoBaHus

MapkupoBka BBOAOB NPUMEHAETCA ANA 0AHO(A3HLIX TPAHC(OPMATOPOB HANPSHKEHUA, a Talke Ana
6noka ogHoasHbiX TPAHCHOPMATOPOB, COEANHEHHbIX B OAHY YCTAHOBKY, Wnm Ana 6noka tpexda3sHoro
TpaHcdopmaTopa ¢ O4HUM CepAeYHUKOM Ha Tpu dhasbl.

6.13.301.2 O603Ha4eHna Ha BBOAAX U BbiBOAAX

Mponuchbie GykBbl A, B, C u N 0603Ha4aloT BBOAbLI NEPBUYHON LENWU, CTPOYHbLIE a, b, ¢ u n
0003Ha4alo0T COOTBETCTBYIOLLME BLIBOALI BTOPUHHON LIENMN.

BykBbl A, B u C ucnonb3yior Ansi NONHOCTbIO M30NMPOBaHHLIX BBOAOB, a OykBa N o3HauyaeT BBOA,
KOTOpbIA OyAeT 3a3eMneH, U YTO NPOYHOCTL €ro U30NALMKN MEHEe OCTarnbHbIX.

Byksbl da u dn 0603Ha4aloT BLIBOALI LIENU, HANPSHXKEHUA HYNEBON NOCNEA0BATENLHOCTMU.

6.13.301.3 Npumepbl NPUMEHEHUS MAPKUPOBKN

MapkupoBka A0KkHa COOTBETCTBOBATL pUCYHKam 301 — 310, kak nokazaHO HMXe.
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A B A N

a b
PucyHok 301 - OpgHochasHbli TpaHcdopmarTop PrcyHok 302 - OpHodhasHblii ¢ HEeTpanbio Ha C
MOSTHOCTbI0 M30/IMPOBAHHLIMU NEPBUYHOM YMEHbLUEHHOW MPOYHOCTLH U30NSALUN N OAHON
BBOJE BBOAAMU U OAHON BTOPUYHOW OOGMOTKOM BTOPWYHOW OBMOTKO

PucyHok 303 - TpexchasHas rpynna ¢ 0fgHON BTOPMYHOIN 0GMOTKOM
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la 1b wwm 1n
2a 2b wwm 2n 2a b 2c an
PucyHok 304 - OpgHoasHblil TpaHcopmaTop PucyHok 305 - TpexdpasHas rpynna ¢ ABymsi
C ABYMS BTOPUYHbIMKM 06MOTKaMm BTOPUYHBLIMWU 0GMOTKaMmn
PucyHok 306 - OgHodhasHbIin TpaHcdopmaTop ¢ PucyHok 307 - TpexchasHas rpynna ¢ ogHoi
OOHON MHOrOOTBOAHO BTOPWUYHOW OGMOTKOW MHOrOOTBOAHON BTOPUYHON 0BMOTKOW
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A B wwm N

lal la2 b wm

PucyHok 308 - OgHochasHblii TpaHcdopmaTtop ¢ AByMS
MHOrOOTBOJHbIMW BTOPUYHBIMK 06MOTKaMu

A B C N
<
n
a n
da dn
PucyHok 309 - OpHodhasHbli TpaHcopmaTtop ¢ PucyHok 310 - TpexdasHblit TpaHctopmaTop ¢
TpaHcopmaTop ¢ 04HOM 0OOMOTKOI HanpsXeHus TpaHcdopMaTop € 04HO 06MOTKOI HyneBoii
HanpsHKeHWs Hy/neBOi MocrefoBaTelbHOCTU nocnefoBaTelbHOCTU

6.13.301.4 OO6O03HayeHNe OTHOCUTE/NbHOM NOMSPHOCTH

BBoAbl 1 BbIBOAbI, UMEIOLLME COOTBETCTBYIOLLME MPOMUCHLIE U CTPOUHbIE BGYKBbI MapKMpPOBKW, LO/DKHbI
UMETb OAMHAKOBYIO MOJIAPHOCTb B OAMH U TOT )X€ MOMEHT BPEMEHMW.

6.13.302 MapknpoBo4Hasa Tabnmuka

6.13.302.1 O6Lwwme noaoxeHus
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[ononHutenbHO K MapkUpOBKE, YCTAHOBMEHHOM B noapasgene 6.13 |EC 61869-1:2007, Bce
TpaHcOPMaTOPbl HaNpSHKEHUA AOMKHbI ObITb CHAGXEHbI MaPKMPOBOYHON TaBGMMYKOM C OCHOBHBIMU
TEXHUYECKUMMN XapaKTepPUCTMKaMK, BKIIOYAIOLLEN cneaylowme aaHHble:

a) HOMMHaNbHOE MEPBUYHOE HANPSHKEHME W HOMMHANIBHOE BTOPUYHOE HanpshkeHue (Hanpumep,
66/0,11 kB);

b) Anana3oH Harpy3km (HOMUHaNbLHas BbIXOAHAA MOLIHOCTb) U COOTBETCTBYIOLLMI €My KNacC TOYHOCTH
(hanpumep, 1 — 50 BA; KT 1,0);

Mpumevanue 301 — Korga TpaHcdopmaTop UMeeT ABe pasfenbHble BTOPUYHbIE OGMOTKW, TO MapKUpoBKa
fonxHa obo3HayaTb AuanasoH Harpysku Ans Kaxaol BTOpUYHON oB6MoTkM B BA M cooTBeTCTBYIOWMIA MM Knacc
TOYHOCTH.

JononHutensHO MOXeT ObITb NPOMAPKUPOBaHA cReayloLwasn uHcpopmaums:
C) HOMMHAnNbHbLIA KOIMPAMULUMEHT HaNPsSHKEHMS U COOTBETCTBYIOWAA HOMUHANbHAA MOCTOSsIHHAsA
BPEMEHU BTOPUYHOIO KOHTYPA;

MpumeyaHue 302 — Hanbonbliee paboyee HanpskeHWe TpaHchopMaTopa HaNPsXKEHUA C rasoBo U3onsayueit
[LOIDKHO ObITb MPOMapKUPOBaHO Ha TaBGnuyke Kak HOMUHaANLHOE HanpPsXXEHNe.

Ona TpaHcdopmaTopoB  HanpspkeHMs AnanasoHa Harpy3ok | 9TM  AaHHbIE  MapkUpyloT
HenocpeACTBEHHO nepea 0603HaveHueM Harpy3sku (Hanpumep, 0 — 10 BA; KT 0,2);

MpumevaHue 303 — MapkupoBodHas Tabnuuka MOXeET cofepxaTb WHOPMaLUIO O HECKONbKUX KOMBUHaLusIX
BbIXOAHOW MOLLHOCTH 1 Knacca TOYHOCTU, KoTopble MoryT obecnevmsaTbca TpaHCOPMaTOPOM.

Mpumep mapkupoBoYHOW Tabnuukn npeacraeneH Ha pucyHke 311, a Ha pucyHke 312 npeactaBneHa
Tabnuyka, cogepxaias TUNOBbIE AaHHbIE.

6.13.302.2 MapkupoBovHas Tabnuyka n3MepuTenbHOro TpaHcpopMaTopa HanpsiXkeHUs

MapkupoBo4Has Tabnuuka 4omkHa coaepxatb MHopMauuio, ykasaHHyto B 6.13.302.1.

Knacc To4HOCTM pJoskeH cnegosatb 3a 0003Ha4YeHMEM Auana3oHa HOMWMHAaNbHOW BbIXOLHOM
MoLyHocTu (Hanpumep, 1 — 100 BA; KT 0,5).

6.13.302.3 MapknpoBouHasa Tabnuyka 3aluTHOro TpaHcopmaropa HanpskeHust

MapkupoBoyHasa Tabnuyka JOMKHA COAEpXaTb MH(opmaumio, ykadaHHylo B 6.13.302.1. B cnyuyae
PacnosnoXeHNsA HECKONbKUX TPaHCOPMATOPOB HanpsXXeHUs B OrPaHU4EHHOM MNPOCTPAHCTBE, BO3MOXHO
OrpaHM4eHne ykasbiBa€MbiX AaHHbIX unu/n pacnpeaeneHne AOaHHbIX HA HEeCKONbKO OTAENbHbLIX
MHPOPMALIMOHHBIX TAabMUYeKk.

Knacc To4HOCTM JOMmKeH criegoBath 3a 0603HaYeHMeM Avana3oHa HOMWUHANBHON BbIXOAHOW MOLLHOCTHU.

MpoussoauTenb Tun TpaHcdopMmaTopa HanpsXKeHUA
lon CepuiiHbIi HOMEpP Macca Kr
1a—-1n B 2a-2n B da-dn B
A-N N3 B BA - BA BA
Knacc Knacc Knacc
YacroTa Um kB LI/SI/AC KB/ KB/ kB/
My _c
Mex. _____kH TemnepaTtypa F, __ sa____ Knacc nsonauuu
MUHYC___ /+__ °C

JononHuTensHas MapkupoBka npy HEOOX0AMMOCTH
3anonHawLwas [aBneHue sanonHeHue __ MuHumansHoe OB6bEM HUAKOCTU

KUAKOCTb ___ kMa AaBneHue kMa n

PucyHok 311 — Npumep TunoBo 3aBOACKON TabNINYKKN
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[Npoussogutens Tun TpaHcdopmaTopa HaNPSXKEHUSA
lFoa 2007 CepuitHbin HOMep (kak TpebyeTcs) Macca 500 kr
1a-1n 63,5B 2a-2n —B da-dn 110B
A-N 220 /N3 kB BA 25/50* BA — BA 25
Knacc 0,5/3P Knacc — Knacc 6P
Yacrorta 50 'y Um kB LI/SI/AC KB/ KB/ KB/
__c
Mex. _kH TemnepaTypa F1,53a30¢ Knacc usonsauyum A
MUHYC 25/+40 °C
3anonHsawowas [NaBneHune 3anonHeHue 120 MuHumanbHoe O6BbEM XKUAKOCTH
»xunakocte  Macno kMa pasnenue 100 kMa 300 n
Tun (copT)

100 BA

MpumeyaHue* — MNpeaensHaa TeNnoBas Harpyska

OneyataHo — He BckpbIBaTh

PucyHok 312 — NMpumep TMNOBOM 3aBOACKON TAGNIMUYKKN C 3aNONIHEHHbIMU OAAHHBIMU
(B paHHom cnyvae: 220 kB ¢ AByMs BTOPUUYHbIMU OOMOTKaMM)

6.301 CTOMKOCTb K KOPOTKOMY 3aMbIKaHUIO
TpaHccopmaTop HanpshkeHUst AokeH ObiTb paspaboTaH M CNpoeKTMpOBaH Takum o6pasom, 4Tobbl
NpU HOMUHANIbHOM 3HAYEHUM HaNPsKeHUst 6e3 NOBPEXIEHNS BblaepXXMBaTb B TeUYeHWe 1 ¢ MexaHu4eckue u
TENnnoBble BO34ENCTBUS OT BHELUHErO KOPOTKOrO 3aMblKaHUsI.

7 Knaccudukauus ncnboitaHum

7.1 O6wWwMe NnonoxeHus
7.1.2 MepeyeHb UCNbITAHUNA
3ameHaoT Tabnuuyy 10 IEC 61869-1 cneayowen

13
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Tabnuuya 10 — MNMepeyveHb ucnbiITaHui

McnbiTaHus nogpasaen/nyHkT
[TUNOBbLIE UCNbLITAHUSA 7.2
McnbiTanue HanarpeB (Temperature-rise test) 7.2.2
McnbiTaHus NeEPBUYHBLIX BBOAOB UMMNYNbLCHLIM HanpsbkeHueM (Impulse voltagel7.2.3
ftest on primary terminals)
KnumaTtuyeckue ucnbiTaHua TpaHCcOpMaTopoB HapyXHOro ucnonHenus (Wet7.2.4
est for outdoor type transformers)
McnbiTaHus Ha anekTpOMarHUTHyl0 coBmectumocts (OMC) (Electromagnetid7.2.5
Compatibility tests)
McnbiTaHua Ha cooTeBeTcTBUE TOMHOCTU (Test for accuracy) 7.2.6
McnbiTaHua cTenexn 3awwmuTbl kKopnyca 7.2.7
(Verification of the degree of protection by enclosures)
FepMETMYHOCTb KOpnyca Npu TemnepaType okpyxaioulero so3ayxa (Enclosure{7.2.8
tightness test at ambient temperature)
WcnbiTaHusa gasneHuem Ha kopnyc (Pressure test for the enclosure) 7.2.9

withstand capability test)

McnbiTaHMe Ha CTOMKOCTb K  TOKaM KOPOTKOro 3ambikanusa (Short-circuil7.2.301

MpneMo-caaToYHbIe UCNbITaHUA 7.3
McnbiTaHns NepBUYHbIX BBOAOB MOBLILUEHHLIM HanpspkeHueM NPoMbILLneHHOW 7. 3.1
yacToTbl (Power-frequency voltage withstand tests on primary terminals)
3mepeHue ypoBHsi YacTUYHbIX paspsagos (Partial discharge measurement)  [7.3.2
MeXXCeKUMOHHbIe UCMbITAaHWA NOBbIWEHHbIM HanpskeHuem (Power-frequency7.3.3
voltage withstand tests between sections)

cnbiTaHus BTOPUYHBIX BbIBOJOB NOBbILUEHHbIM HanpsXxeHuemMm7.3.4
npoMbILLNeHHOW 4actoTel (Power-frequency voltage withstand tests on
secondary terminals)

McnbiTaHusa Ha cooTBeTcTBUE TOUHOCTM (Test for accuracy) 7.3.5
Mposepka mapkuposku (Verification of markings) 7.3.6
FepMETUYHOCTL KOpnyca Npu Temnepartype okpyxaiowiero sosgyxa (Enclosure7.3.7
tightness test at ambient temperature)

McnbiTaHua gasnexnnem Ha kopnyc (Pressure test for the enclosure) 7.3.8
CneunanbHble UCNbITaHUA 7.4
McnbiTaHUA NEepPBUYHLIX BBOAOB HAMNpSHKEHWEM CPE3aHHOro rpo3oBoroy7.4.1
umnynbca (Chopped impulse voltage withstand test on primary terminals)
McnbiTaHUA NEPBUYHLIX BBOAOB HanpsbkeHUEM CEepUU CPe3aHHbIX FPO30BbIN7.4.2
umnynbcoB (Multiple chopped impulse test on primary terminals)

MN3mepeHne anekTpu4eckon E€MKOCTM M TaHreHca yrna Aauanekrpuyeckux’.4.3
noTepb

(Measurement of capacitance and dielectric dissipation factor)

McnbiTaHue nepegasaembiM nepeHanpspkeHnem (Transmitted over voltage7.4.4
test)

Mexanunyeckue ucnoitaHua (Mechanical tests) 7.4.5
McnbiTaHue norpelwHocTn BHyTpeHHe ayru (Internal arc fault test) 7.4.6
FepMeTUYHOCTL Kopnyca npM BbICOKMX M HU3KMX Temneparypax (Enclosure(7.4.7
tightness test at low and high temperatures)

McnbiTaHue npu Tovke pockl (koHaeHcauuu) (Gas dew point test) 7.4.8
McnbiTaHue Ha koppo3uto (Corrosion test) 7.4.9
OnpeaenexHue noxxapoonacHoctu (Fire hazard test) 7.4.10
BbIGOPOUYHbIN KOHTPOSb 7.5

7.2 TunoBble UCNbITAHUA
7.2.2 AcnbiTaHue Ha HarpeB

MpumeHsoT NyHKT 7.2.2, IEC 61869-1:2007, co cnegyowymm npuMedaHusimm:
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Ecnu TpaHcopmatop HanpsbkeHWst UMEeeT HEeCKOSNbKO BTOPWUYHbIX OBMOTOK, WUCMbITAHUE AOMXKHO
NPOBOAUTLCA C NOAKMIOYEHNMEM COOTBETCTBYIOLLEN HArpy3ku nooyepenHo K Kaxaow U3 HUX (ecnv UHOE He
corrmacoBaHo  Mexay npoussoguTenem M 3akasuukom). OOMOTKA  HanpsbkeHWss  HyneBoMn
nocrneaoBaTenbHOCTW AOIMDKHA HArpyxatbcsa cornacHo 6.4.1.

Bce Tpu chasbl TpaHcdopmatopa HanpskeHus B Tpexd)azHOM METamnfMYeCcKOM KOprnyce C rasoBou
N30MAUNEN OOIMKHBI UCMbITbIBATLCA O4HOBPEMEHHO.

TpaHcdopmMaTop HanpsKeHWa crnegyeT ycTaHaBnMBaTh COrMAcHO 3aBOACKoN cxeme. OAHaKo no3uums
TpaHcdopmaTopa HaMPSHXKEHUS B KaXKAOM pacnpeaenuTenbHOM YCTPONCTBE MOXET OTNUYaTLCA OT APYroro,
npou3soAuUTESb ONpeaenseT KOHMUrypaumio yCTPONCTB UCNbITAaTENbHON CXEMBbI.

PekomeHayemoe HanpsbkeHue pAansa TpaHcdopmaTopa AOMKHO COOTBETCTBOBATb  CREAYOLMM
YCINOBUAM:

a) Bce TpaHcdopmaTOpbl HanpsbkeHWs BHE 3aBUCMMOCTM OT KOI(DMUUMEHTA HanpspkeHus u
BPEMEHHOro Auana3oHa A0MKHbI NPOXOAWTE UCMbITAHME NPU 1,2 HOMUHAMNBHOTO NEPBUYHOTO HAMPSHKEHUS.

Ecnu ykasaHa npepencHas TennoBas MOLUHOCTb ANsi  HECKONMbKUX BTOPWYHBIX OOMOTOK,
TpaHcdopmMaTop WUCMLITLIBAETCA C Ka)aowW U3 MOAKMIOYEHHbLIX OOMOTOK OTAENbHO, MO OAHOM 3a pas, K
Harpyske, COOTBETCTBYIOLLEN 3HAYMMOW MPEeAenbHOM TEMnOBOM MOLLHOCTM MNpU OAHOM Ko3dhduumeHTe
MOLLIHOCTM.

McneiTaHue crnegyeT NpoaosKaTh 40 AOCTUXKEHUA TPAHCHOPMATOPOM CTabuNbHOW TeMNepaTypbl.

b) TpaHcdopmMaTopbl ¢ KoatbuumeHTom HanpsxeHus 1,5 npu 30 ¢ wnmn 1,9 npu 30 ¢ cneayert
UCMbITBIBATL MPU COOTBETCTBYIOLLEM KOA(PDULMEHTE MOLLHOCTM B TedeHne 30 ¢, HauMHasA C AOCTUXKEHUN
TpaHchopmaTopomM CTabunbHOM TemnepaTypbl, Npu 1,2 HOMUHANLHOTO NEPBUYHOIO HanNpsbkeHus. Harpes
He AOMmKeH ObITb BbILLE 3HAYEHUS, ykazaHHoro B Tabnuue 5 IEC 61869-1:2007, 6onee, yem Ha 10 K.

MpumeyaHue 301 — OTHOCUTENBHO KOPOTKOE NepeHanpskeHne B TedeHue 30 ¢ He OYeHb NoAXOAUT
ANA U3MepeHUss HapacTaHWa TemnepaTypbl OT TOW TemnepaTtypbl, KoTopas Oblna onpegeneHa nNpu HOMWHaNIbHOM
HanpsxeHun. B cBA3KM ¢ 9TUM, OTpULaTeNbHbIA 3dPdeKT OT BO3LENCTBUA NepeHanpsiXXeHUs Ha TpaHcdopMaTope MOXeT
ObITb TOUHEE onpeAeneH KOCBEHHO MPU pacCMOTPEHUN AeEKTOB NPU LUSNEKTPUYECKUX UCMIBITAHUAX.

¢) TpancdopmaTopbl ¢ KoadduumeHToMm Hanpsbkenusa 1,9 npu 8 4 cneayet ucnbiTbiBaTh Npu 1,9
HOMWHANbLHOIO HAanpsKeHWs B TeYeHUe 8 4, HaunHas C OOCTMXKEHUS TpaHcOpPMaTopoM CTabunbHON
TemnepaTypbl, Np1 1,2 HOMWHANBLHOTO NEPBUYHOIO HaMPsPKeHWA. HarpeB He AOMKEH ObITb BbiLLE 3HAYEHUS,
ykasaHHoro B Tabnuue 5 IEC 61869-1:2007, 6onee 4eM Ha 10 K.

Ecrm opgHa u3 BTOpMYHbIX OOMOTOK MCNOMb3yeTcs B kayectBe OOMOTKM  HyneBoW
nocnegoBaTenbHOCTH, TO UCNbITAHWE NPOBOAUTCA COrMacHO OMMCAHHOW npoueaype, HauYMHasa ¢ a) npu 1,2
HOMWHANbHOrO NEPBUYHOIO HANPSXXEHMA C NEPEXOAOM K UCNbITAHMSIM — COTNAcHO C).

Bo BpemMsi npeaBapuTenbHOro UCNbITaHUA Npu 1,2 HOMUHaNBLHOrO NEPBUYHOIO HaNPsHKeHUs, 0OMOoTKa
HYMNeBOI NoCneaoBaTeNlbHOCTU HeHarpyxeHa. Bo Bpems ucnbitaHusa npu 1,9 HOMMHANBLHOIO HaNpsHKEHUSA B
TeyeHme 8 4y oOMOTKA HYNeBOW MOCIEAOBATENLHOCTU HArpyXaeTCA Harpy3koW, COOTBETCTBYHOLLEN
npeaencHoW HOMMHANbLHOW TenmnoBoW MoOwHOCTM (cMm. 5.5.304), B TO Bpemsi, Kak OcTanbHble OOMOTKM
Harpy>atoTcs HOMWHanNbHON Harpy3Kkon.

MpumedaHne302 — MNamepeHne HanpsxeHus crnefyeT NpoBOAWTL Ha NEpBUYHON OOMOTKe, TaKk Kak
feiCTBUTENbHOE BTOPUYHOE HanpshkeHWe MOXeT OblTb CYLLeCTBEHHO MeHbLIE HOMUHANLHOMO HarnpsKeHWUs
YMHOXEHHOMO Ha Ko3pULIMEeHT HanpshKEHNS.

7.2.3 McnbiTaHUA NePBUYHBLIX BBOAOB UMNYSIbCHbLIM HanpsiXXeHueM

7.2.3.1 O6Lume nonoxxeHus

MpumeHstoT nyHkT 7.2.3 IEC 61869-1:2007 co cneaylowmmm npUMe4aHnsiMm:

McnbiTaTenbHOe HanpsbkeHWe NnogaeTcs MEXAY KaXgabiM NMUHERHbIM BBOAOM NEPBUYHON OOMOTKM U
3emMnen. 3asemnsiemblii BBOA MNEPBUYMHON OOGMOTKM MMM HETECTMPYEMbId NUHEWHbIA BBOJ, B chyyae
He3aseMmnsemMoro TpaHcopmarTopa HanpspKeHWs, KaXabli BblBOJ BTOPUYHOW OOMOTKM, KOpnyc, Kapkac
(ecnu umeeTcs), cepaeyvHUK (Mpu HeO0OXOAUMOCTH 3a3eMIIEHNS) CreayeT 3a3eMUTD.

MpumedaHue 301 —TlogknodeHune K 3emne MOXeT NPOBOANTLECH Yepe3 NOAXOAALLMIA TOKOBEIW pernctpaTtop.
Bce dasbl TpexdasHoro TpaHcdopmaTopa HanpsXKeHUss B rasoBOM M30MAUMM  JOIDKHbI ObiTb
UcnbITaHbl nooyepeaHo. OaHy da3y UCMbITLIBAIOT MPU 3a3EMINEHUU BCEX OCTalbHBbIX.

Kputepun npuemkn TpaHcdopmMaTopoB C ra3oBOi U30NALMEN B METANMYECKUX KOpNycax NpUBEeAEHbI
B nyHkTe IEC 62271-203:2003, 6.2.4.
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7.2.3.2 UcnbiTaHWe NepBUYHbIX BBOAOB HanpskeHUeM rpo3oBoro UMnynbLca

7.2.3.2.1 MNepsuuHbie BBOALI ¢ U, MeHee 300 kB

MpumenaoT nognyHkT 7.2.3.2.1 IEC 61869-1:2007 co cneaylowmmn npuMeyaHnamMu:

Ons  HesasemnsieMblX TpaHCOPMATOPOB HaNpsbkeHUs NpUONU3UTENbLHO MNONOBMHA OT  uucha
TpebyeMblX MMNYNbCOB JAOMMKHA MNPUKNAAbIBATLCA K KaXAOMY NUHEWHOMY BBOAY MOOYEPEAHO MpU
NOAKMIOYEHUN APYroro U3 HUX K 3emre.

7.2.3.3 VcnbiTaHue HanpsbkeHWeM KOMMYTaLUMOHHOIO uMnynbca

7.2.3.3.1 OBLume NonoXxeHms

MpumenstoT nognyHkT 7.2.3.3.1, IEC 61869-1:2007, co cneayowmmMm NpUMevaHnsIMum:

MpumedyaHue 301 — Bo usbexaHne HachILEHNS KaTYLUKN [OMYCTUMO M3MEHSITb MarHUTHLIE YCIOBUS B
KaTyLLKe MeXAy cepuei MMNynbCoB.

7.2.5 cnbITaHNA Ha 3NEKTPOMArHUTHYH0 COBMeCTUMOCTL (OMC)

7.2.5.2 AcnbITaHA Ha yCTOWYMBOCTb

He npumensioT

7.2.6 VicnbiTaHWe Ha COOTBETCTBUE KIlacCa TOYHOCTU

7.2.6.301 Tunoeble UCNbITAHUA WU3MEPUTESNbHLIX TPAHCHOPMATOPOB HAMPSXKEHUS HA COOTBETCTBUE
Knacca TOYHOCTHU

Ona noagteepxaeHua cooteeTcTBusi 5.6.301.3 AomiHbl ObiTb NpoBeAEHbl TUNOBLIE MCMbLITAHUSA HA
HanpsHXeHUAX HOMUHaANLHON 4acToTbl 3Ha4YeHnem 80 %, 100 % n 120 % HOMMHANLHOrO HanpsHKEeHUs, Npu
Harpy3ke B cooTBeTCTBMU C Tabnuuyein 305 ¢ koadduuuentom moHocTn 1 (auana3soH 1) u koadpduymeHTom
mMowHocTu 0,8 MHAYKTUBHOM (guanasoH Il).

Tabnuua 305 — lnanasoH Harpy3ky NPy UCNbITAHMAX HA COOTBETCTBUE KNACCY TOMHOCTH

[nana3oH Harpysok MpeanoynTaeMble 3Ha4E€HUS HOMUHANBHON MoLyHocTb ucnbiTaTenbHo
MOLLHOCTK Harpy3ku, BA Harpysku, % (0T HOMWUHaNbHOro
3Ha4YeHna)
| 1,0-25-5-10 0n100
1l 10-25-50-100 251100

7.2.6.302 TunoBbie UCMbITAHUS 3ALUTHBLIX TPAHC(OPMATOPOB HANPSHKEHUSI HA COOTBETCTBME KIaccy
TOYHOCTH

AOna noarteepxxaeHua coorBetcTBus 5.6.302.3 cneayeT npoBeCTM TUMOBbIE MCMbITAHMSA NPU Ha
HanNPsHKeHNA HOMMHANbLHON 4acToTbl 3Ha4YeHuem 2 %, 5% u 100 % HOMMHANLHOIO HaMpPsSHKEHUS U NpU
HanpPsXXeHUW, PaBHOM 3HAYEHUIO HOMMUHANBHOTO HAMNpPsDKEHUs,, MOMHOXEHHOMY HA HOMMWHAarbHbIN
ko3pdpuumeHT Hanpskenma (1,2, 1,5 vwnu 1,9) m npu Harpyske B COOTBETCTBMM C Tabnuuyen 305 ¢
koappuumeHTom mowHocTn 1 (amanasoH ) u ¢ koabduumeHTom MoLHoCcTH 0,8 MHAYKTUBHBLIM (guana3soH Il).

Ecnu y TpaHccdopmaTtopa HeCKONbKO BTOPUYHBIX 0OMOTOK, TO OHM AOMXHbI ObITb HArpy>eHbl COrfacHo
npuMeYaHusaM, NnpuBeaeHHbIM B Tabnuue 302.

O6MOTKa HanpskeHUst HyNeBO NOCNeA0BaTENbHOCTU OCTAETCA HEHArPyXEHHOW BO BPEMS UCNbITAHUM
HanpsxxeHnem 0 100 % HOMWUHANBLHOTO 3HAYEHUS U HArPY>KEHHOW HOMMHASIbHBLIM 3HAYEHUEM Mpu
UCNbITAHUN HaNPsHKEHUEM, PaBHLIM HOMMUHANIBHOMY HAanNpPsDKEHUIO, NOMHOXEHHOMY HA HOMUWHAIbHBIN
KOS(PPULUEHT HANPSDKEHUS.

7.2.301 UcnbiTaHMe HA CTOMKOCTb K TOKAM KOPOTKOIO 3aMblKaHUA

McnbiTaHue NnpoBOASAT C LENbIO NOATBEPXKAEHUA COOTBETCTBUA 6.301.

WcnbiTanue TpaHcopmaTtopa A0KHO ObiTe NPOBEAEHO B TEMnepaTypHoM pexxmme mexay 10 °C n 30 °C.

TpaHccopMaTop HanpskeHUss AO0IPKeH ObiTb 3aMMTaH NO NEPBUYHON LENW, a KOPOTKOE 3aMblKaHue
AOMKHO ObiTb OPraHM30BaHO MeXAy BTOPUYHbLIMU BbIBOAAMMU.

OpaHO KOPOTKOE 3aMblKaHWe [0FDKHO NPOA0IMKAaThCsl B TeyeHue 1 ¢.

MpumeuyaHue 301 — OTo TpeboBaHUE pacnpPOCTPaAHAETCA Takke Ha TpaHccopmaTophl, rae UMetoTes
npeaoxpaHUTenu, Kak Ux cocTaBHas vacTb.

Bo BpeMsi KOPOTKOrO 3amblkaHusl AEWCTBYIOLLEE 3HAYEHME HanpsDKEHWS, NOAABAEMOro Ha BBOAbI
TpaHcdopmaTopa, A0IMKHO ObiTh HE MEHbLLIE HOMUHANBHOIO HANPSXKEHNA.

B cnyuae, ecnu TpaHcchopMaTop umeet Gonee 0JHOro BTOPUYHOIO BbIBOAA UMW CEKLMIO OBMOTOK, UK
s3arnywku oOMOTOK, WCMbITAaTenbHasi CXeMa CoeAuHeHMW [orpkHa ObiTb  corflacoBaHa  Mexay
NPOV3BOAUTENEM U 3aKA3HUKOM.
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MpumMmedyaHuwune 302 - na TpaHcHOpPMaTOPOB MHLYKTUBHOrO TWMa MCMbiTaHWe MOXeT ObiTb NPOBEAEHO
noAavei HanpsXXeHWst Ha BTOPUYHYIO 0BMOTKY M opraHu3aumeil KOPOTKOro 3aMblKaHWst MexAy NepBUYHLIMA BBOLAMM.

CunTaetcs, 4TO TpaHcopMaTop BbigepKan UCMbITaHUS, eCnK NOCIe OXNaxXaeHus 40 TeMnepaTypbl
OKpY>KatoLLIero B03ayxa, OH yAOBMNETBOPAET Crneayowmm TpeboBaHuAM:

a) He uMeeT BUANMbIX NMOBPEXAEHUN;

b) norpewHoCTM He OTNMYAKOTCA OT UX 3HAYEHMWIA, 3aperncCTPMPOBaHHBIX A0 UCNbITaHUA, Gonee Yem
HamnonoBMHyY Npeaenos AN COOTBETCTBYIOLLENO Kacca TOYHOCTH;

C) BblAEPXMBAET [WINEKTPUYECKUE WCNbITAHUSA, yKasaHHble B 7.3.1 — 7.3.4, npu HanpsKeHuw,
cocrasnsowem 90 % oT npeanUCaHHOro 3HaYeHus;

d) umsonAuMs psAOM C MOBEPXHOCTbIO MPOBOAHMKA NOCME MCNbITAHUS HE WUMEET CyLeCTBEHHbIX
yXyALeHui (HanpuMep, KOKCOBaHUS).

Mposepka no nepeuucneHuto d) He TpebyeTcs, ecnu NNOTHOCTbL TOka B 0OMOTKE He npesbilwaet 180
A/MM2 1 ecnu OHa BbINOMHEHa U3 Meau, NPOBOAUMOCTb KOTOPOW COCTaBnAET He MeHee 97 % OT 3Ha4YeHus,
npuseaeHHoro B IEC 60028. MnOTHOCTL TOKA ABNAETCA OTNPABHOW TOYKON ANA PELEHMA O NPOBEAEHUM
UCNbITAHMA U U3MEPEHUM JENCTBYIOLLEro 3HA4YE€HNA TOKa KOPOTKOrO 3aMblkaHUSi BO BTOPUYHON 0BMOTKe (npu
U3MEPEeHWM TOKa B MEpPBUYHOM UENW, €ro 3HavyeHue [JenuTCa Ha HOMMHANbHBLIM  KO3I(PULMEHT
TpaHcgopmauum).

7.3 Mpuemo-caaToUYHble NCNbITAHUA

7.3.1 VcnbiTaHMA NepBUYHBIX BBOAOB NOBbLIWEHHbLIM HANPAXXEHUEM NPOMbIWSIEHHON YacTOThI

B nyHkT 7.3.1 IEC 61869-1:2007 BHOCAT cneaylowme n3meHeHus:

7.3.1.301 O6wume nonoxeHus

MCnbITaHUA NOBLILLEHHBLIM HANPSHKEHMEM NPOMBILLNEHHON YacTOThl NpoBOAAT cornacHo IEC 60060-1.

MHAyKTUBHbIE TPaHCOpMaTOPbl HANPSAXEHNA A0SKHBI NOABEPraThbCs CNeayoWwmUM UCTILITAHUAM:

a) 0O pexxmuM (OTAENbHbIN UCTOUYHUK) UCMILITAHUA NEPBUYHLIX BBOAOB NOBbLILLEHHBIM HAMNPSHKEHWEM
NPOMBILLNEHHON YaCTOThI

b) auddepeHUmanbHbin pexum (MHAYUMPOBAHHLIN) WUCNbLITAHMS NEPBUYHbLIX BBOAOB HAaMpPsHKEHWUEM
NnepeMeHHOro Toka

McnbiTaHns cunTaloTca yenewwHbIMU, eCnm He NPoucxoauT Npobos 30nsALMK NPU UCTILITAHUMN.

[MOBTOPHLIE UCMBLITAHUA NEPBUYHBIX BBOAOB MNOBLILUEHHLIM HANPSHKEHUEM NPOMbILLIIEHHON YaCTOTbl
nposoaatcs npu 80% yKasaHHOro UCNbITATENBLHOIO HANPSDKEHMUS.

7.3.1.302 OOwuin pexum (OTAENbHbIA WUCTOYHWMK) UCMBbITAHWA MOBLILUEHHLIM  HaMPSHKEHUEM
NPOMbILLSTEHHON YaCTOThbl

7.3.1.302.1 O6Lme nonoxxeHns

OnuTenbHOCTb MCNbITaHUA B 00LieM pexxume coctasnsaeTt 60 c.

McnbiTaTenbHoe HanpshkeHWe AOSDKHO NPUKNaAbiBaTbCA MeXAy NepBUYHbIMU BBOAAMU U 3eMIIEN.
BropuyHbie BBOAbI, Kapkac, kopnyc (ecnu npeaycMOTpeHbl) M KaTywka (ecnu Ans Hee npeaycMOTpeH
OTAENbHbIN BBOA 3a3€MIEHNS) AOMKHbI ObiTb 3a3€MNEHbI.

Cm. Takke pucyHok 313.

7.3.1.302.2 Hesazemnsaemble TpaHChHOpMaTOPbl HANPSKEHUSA

Ona HesazemnsAembiX TPAHCHOPMATOPOB HANPSHKEHUA UCNLITATENbHbIE HAaNPSXKEHUA Ans BBOAOB C
U, < 300 kB pospkHbl COOTBETCTBOBaTb 3HA4YeHUAM, ykasaHHbiM B Tabnuue 2 IEC 61869-1:2007, B
3aBMCUMOCTHU OT HanbonbLuero paboyvero HanpsPKeHus.

7.3.1.303 3azemngaemMble TpaHCHOPMATOPbI HANPSHKEHUS

Ons  3azemnsaemMbix TpPaHC(OPMATOPOB HaMPSXXEHUS WUCNbITATENbHLIE HaNpPSHKEHUA  AOSHKHbI
COOTBETCTBOBAaTb 3HAYEHUAM, YKasaHHbIM B 5.3.3.301.

7.3.1.303 [OudpepeHumnanbHbii  pexuMm  (MHOYLUMPOBAHHbLIN)  UCMLITATENbHOTO  HANPSHKEHUS
nepeMeHHoro Toka

7.3.1.303.1 O6wme nonoxxeHus

Ona anddepeHunanbHOro pexuma WUCMbITaTeNbHOE HanpsXXeHWe NepemMeHHOro Toka M 4acrora
UCNbITATENbHOTO HaNPSHKEHWA MOTYT ObiTb BbILE HOMMHANbHbLIX 3HAYEHW C LENbO NPeaoTBPaLLeHus
HaCbIWEeHNs KaTywku. OnuTenbHOCTb WCNbiTaHua coctaeBnser 60 c¢. Ecnu yactota npu MCNbITAHMM
MPEeBbILLAET HOMMWHANbLHYIO 4acTOTy BABOE, ASNIMTENbHOCTb MCMbITAHWUSA MOXET ObiTb MeHble 60 ¢, kak
MoKa3aHO HUXe:

2 X HOMUHANbHASL yacmoma

lnumenvnocms  ucneimanuii, ¢ -60 , nnu

ucneimamenbHas yacmoma

15 ¢ — MMHUManbHAaA ANUTENLHOCTb UCTbITAHUSA.
McnbiTaTensHOE HaNPAXXEHNE NPUKNAaAbIBAETCA MEXAY NepPBUYHbIMU BBOAAMM.
Ha ycmoTpeHue npousBOAMTENs, WCMbITAHME MOXET NPOBOAUTLCH C BO3GYKOEHUEM BTOPUYHOM
OBMOTKM HampsbkeHMeM [OCTaTOMHOW MarHuTyabl Ans  BO3OYXAEHUS YKA3aHHOMO MUCMbLITATENbHOrO
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HanpskeHWs B NepBUYHO 06MOTKE, WM BO3BYXAEHMEM NepBUYHOA 0OMOTKM HEMOCPEACTBEHHO YKasaHHbIM
ucnblTatelbHbIM HanpsHXXeHNeM.

VcnbiTaTenbHOe HanpshKeHue AO0MKHO M3MepATbCs B BbICOKOBO/ILTHOM 4acTu. Kapkac, kopnyc (ecnm
npegycMoTpeHbl), KaTylwka (ecnu OygeT 3a3eMsiTbCs), OAMH M3 BBOAOB BTOPWYHON OBMOTKM W ApYrow
BbIBOJ, NEPBUYHOV 0BMOTKM A0/DKHbI ObiTb COEAUHEHBI BMECTE U 3a3€MJIEHbI.

CwM. Takxe pucyHku 314 n 315.

VcnbiTaTenbHble HanpskeHus nepBuyHbIX BBOAOB € Up meHee 300 KB [0/KHbI COOTBETCTBOBATb
3HaYyeHusAM, ykKasaHHbIM B Tabnuue 2 IEC 61869-1:2007, B 3aBMCMMOCTM OT Hambonblero pabouyero
Hanps>XeHus.

Ecnn pasHuua mexpgy ykasaHHbIM Havbonblwym paboumMm HanpsbkeHnem nns o6opygosaHus (Up) wu
yKa3aHHbIM HOMWHA/IbHbIM MMEPBUYHBIM HaMpsHXXeHWeM 3HauuTesNlbHa, NnoJaBaeMoe HanpskKeHue cnegyet
OrpaHnyYnTb NATUKPATHLIM 3HAYEHNEeM HOMUHA/IbHOTO NEePBUYHOIO HaMNpPsXXeHNs.

VicnbiTaTenbHoe HanpshkeHwe MnepBUYHbIX BBOA4OB C Up meHee 300 kB [0/MKHO COOTBETCTBOBATb
3HaYyeHusAM, ykasaHHbIM B Tabnuue 2 IEC 61869-1:2007, B 3aBUCUMOCTM OT HOMWHA/IbHOTO UCNbITATENLHOIO
Hanps»KeHns rPo30BOro UMMyJ/ibCa.

7.3.1.303.2 Hes3asemnsiemble TpaHCOOpPMAaTOpPbl HanpshXeHus

Ona  He3aszemnsembix TpaHCOPMATOPOB  HaMpPsHXKEHUs  UCMbITaHWe  cnegyeT  MPOBOAUTL
UCMbITATENbHbIM HaNPsXKEHWEM, NPWIOKEHHbIM K KaXAOMYy JIMHE/iHOMY BBOAY MOOYepenHO, Mpu 3TOM
Tpebyemoe 4MCNO WCMbITAHWA [EenUTCs MomosfamM € MWHUMalbHbIM  BpPEMEHEM ucnbiTaHus 15c  ana
Kaxaoro seoga.

7.3.1.303.3 3azemnsemMble TpaHCOpMaTopbl HanpsXKeHnus

Ana 3aszemnsgemMblx TpaHCcOpMaTOpPOB HarpsHXXeHUs MNePBUYHOE HamnpsxeHWe BBOAA 3a3eMJIEeHUs
3a3emsifseTca nNpu UCMbITaHUAX.

EUT

EUT - 06bekT ucnbiTanns; G - UcnblTaTe bHbIA reHepaTop HanpsHKeHUS.
PucyHok 313 - O6wunit pexum (0TAEeNbHbIA UCTOYHUK) NCNbITAHUA NOBbLILWEHHLIM HanpsXeHneMm

18



FOCT IEC 61869-3—2012

A EUT

EUT - 06bekT ncnbiTaHus; G - UChbITaTe IbHbIN reHepaTop HanpshXeHus.
PrncyHok 314 - AndpepeHunanbHblii pexnum (MHAYUUPOBAHHbIA) NCNbITAHUSA HaNps)KEeHUeM.
MepBnyHoe BO3OYXAEHUNE

PucyHok 315 - AuddepeHumnanbHblit pexum (MHAYLUPOBAHHbLIN) WCAbITAHUA HaNps)XXeHueM.
BTopuyHoe BO36yXaeHue

7.3.2 N3mepeHUe ypoBHA YaCTUUYHbLIX pa3pAagoB

7.3.2.1 VcnbiTatenbHas uenb M M3MepuTebHble NPUoopbI

7.3.2.2 lMpoueaypa nCnbITaHNA YaCTUUYHbIMU paspagamm

MpumeHAT nognyHKT 7.3.2.2 IEC 61869-1:2007, co cneaylwmmm npuMmedaHnamMu:

MpumeuvaHne 301 — ECIM HOMMHa/IbHOE HanpshkeHue TpaHcdopmatopa HanpsXeHus 3HauuTeNbHO
HWKe Hanbonbluero paboyero HanpsbkeHus cetn Up, Mexay npousBoavTeneM M 3akasymkoM MOryT ObiTb COriacoBaHbl
60/1ee HU3KMEe YPOBHW NpPeaBapUTE/IbHOTO WM U3MEPUTENIbHOTO WCMbITATE/IbHbIX HanpsKeHui. Ecnn nprmMeHseTca 3T1o
yC/oBue, TO UCNbITaTe/lbHOe W3MEPUTENIbHOE HampsKeHWe YacTUUHbIX PaspsfoB CHWXAETCA B paBHOW mponopuun c
ncnbiTaTesibHbIM NpeaBapuUTeSibHbIM HanpPsHKEHNEM.

VcnbiTaTenbHaa uUenb Kak ANA  He3aslemsieMblX, Tak W AnA 3a3eMnsemblX TpaHcgopmaTopos
OofMHaKoBa, HO B MEPBOM CJlyyae WCNbITAHWUA LO/DKHbI NMPOBOAUTCA AN KaXAOIO0 W3 BbICOKOBOJIbTHBIX
BBOJOB, OOWH M3 KOTOPbIX NOAKMIIOYAETCA K 3a3eMJ/IEHHbIM BbIBOAY HM3KOTO HanpshKeHus, kKapkacy, wunv
Kopnycy (ecnn npegycMmoTpeH). Cm. pucyHkn 5 n 6 IEC 61869-1:2007.
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7.3.5 NcnbiTaHUA HA COOTBETCTBUE KINAacCy TOYHOCTU

7.3.5.301 OnpepeneHne NOrpeLIHOCTEN W3MEPUTENbHBLIX TPAHCOPMATOPOB HAMPSDHKEHUS MpU
NMPUEMO-CAATOUHbIX UCTILITAHNAX

Mpuemo-caaTouHble UCMbITAHUA TPAHCHOPMATOPOB aHAMNOrMYHbI TUNOBLIM UCMLITAHUAM Mo 7.2.6.301,
OJHAKO MNPUEMO-CAATOYHbIE WCNLITAHUA [OMyCTUMO NPOBOAMTH NPpW YMEHbLLUEHHOM KONU4YeCTBE
HanpsKeHU UNWU/M Harpy3oK, Npu yCnoBUM, YTO TUMOBbLIE UCMLITAHUA HA TpaHcdopMaTope nokasanu, YTo
YMEHbLLEHHOE KONMYECTBO UCNbITAaHUI AOCTATOUHO AN NOATBEPXKAEHUA cooTBeTCcTBUA 5.6.301.3.

7.3.5.302 OnpegeneHne nOrpelHOCTEN 3alUTHbIX TPAHCOPMATOPOB HAaNPSPKEHMS NPU NPUEMO-
CAATOYHBIX UCTBITAHUAX

Mpruemo-caaTouHbIE MCMbITAHWUA TPAHCHOPMATOPOB aHAMNOrMYHbI TUNOBbLIM UCMLITAHUAM Mo 7.2.6.302,
O0AHAaKO MpUEeMO-CAaTOYHbIE UCMbITAHMA AOMyCTUMO MNPOBOAMUTL Npu YMEHLLUEHHOM KOMM4YECTBE
HanpspKeHWW Mnu/u Harpysok, npu yCroBuW, YTO TUMNOBbLIE UCMLITAHMSA HA TpaHcopmarope rnokasanu, 4To
YMEHbLUEHHOE KONMMYECTBO UCMbITAHWI 4OCTaTOYHO AN NoATBEPXaeHus cooTBeTcTBus 5.6.302.3.

7.4 CneumnanbHble UCMNbITaHUA

7.4.3 \3aMepeHHne 3NeKTPUYECKON EMKOCTU U TaHreHCa yrna QUaneKTpU4ecKnux notepb

MpumeHsaoT nyHKT 7.4.3, IEC 61869-1:2007, co cneayioLwmmm npuMeyaHusiMu:

UcnbiTaTenbHas cxema  JOMkHa ObiTb COrnacoBaHa Mexay nNpou3BOAMTENEM U 3aKa34UKOM,
npeanoyTUTENbHbIM SBMSETCA MOCTOBOM METOoA.

Ecnu nepsuyHas o6MOTKa TpaHcopmaTopa HanpsHKeHUs CKOHCTPYMPOBaHa B BUAE MHOTOBUTKOBOW
OOMOTKM W KaXKablii BUTOK MOAKMIOYAETCA K COOTBETCTBYIOLLEMY CIIOI0 MEXAYBUTKOBON M30NALUMU, TOMbKO
YacTb U30MALMKM, KOTOpPasA OTHOCMTCA K 0OMOTKE, MOAKMIOYEHHOW K 3eMNe NoABepraeTcsa npoeepke. B atom
crnyvae ucnbiTaTenbHble HanpsbkeHus, ykasadHole B 7.4.3 IEC 61869-1:2007, fomkHbl ObiTb YMEHbLUEHbI.
TaHreHc yrna AnanekTpuyYecknx noTepb AOIMKeH ObiTb CKOPPEKTUPOBAH C Y4€TOM CONPOTUBNEHNSA OOMOTKMU.

7.4.6 cnbiTaHMe NOrPEHOCTU BHYTPEHHEN Oyrv

MpumeHsitoT nyHKT 7.4.6 IEC 61869-1:2007 co cneaylolwmmMu NpuMedaHuamu;

MpumeyaHne 301 — Ona GonblUMHCTBA MacnoHamnofHEeHHbIX TpaHC(OpMaTOpoB HaNpsXKEeHUs pacnonoxeHue

NepBUYHOR M30NALMK Hauboree NOABEPXKEHHBIM HEUCNPABHOCTU ABNAETCH MECTO NepexoAa OT NepBUYHOA 0BMOTKM K
MepBUHYHOMY MPOBOZHUKY.
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Mpunoxenue OA
(cnpaBo4HoOe)

CBeaeHuns 0 COOTBETCTBUM MEXIoCyAapCTBEHHbLIX CTaHAAPTOB CChINOYHbIM
MeXAyHapoOHbIM CTaHOapTam

Tabnuuya OA.1
O6o3HayYeHne N HaUMeHoBaHNe CTteneHb O6o3Ha4YeHe U HauMeHoBaHue

MexgyHapogHoro craHgaprta COOTBETCTBUA COOTBETCTBYKLLEro HaunoHanbHOro craHgapTa
IEC 60028:1925 MexayHapoaHele NEQ FOCT 859-2001. Meap. Mapki
HOPMbI K COMPOTUBIEHUIO Meau
IEC 60038:2009 HanpshkeHus FOCT 23366—78 Paabl HOMUHAaMNbHbIX
cTtaHgapTHble no IEC NEQ Hanps»XeHUin NOCTOAHHOIO U NePEMEHHOIO

TOKa

IEC 61869:2007 NsmeputenbHble
TpaHcdopmartopsl. Yactb1: O6wume NEQ *
TpeboBaHus

* COOTBETCTBYIOLMI HALWMOHArbHEIA CTaH4apT OTCYTCTBYET. [o ero yTBepXeHnsl peKoMeHIYyeTcsa UCNONb3oBaTh
NepeBOA Ha PYCCKUiA A3bIK AaHHOro MexAyHapoaHoro ctaHaapTa. [epeBoa AaHHOrO MEXAYHapPOAHOro cTaHaapTa
HaxoauTcs B PefepansHoM MHPOPMaLMOHHOM POHAE TEXHUYECKUX PernameHToB U CTaHapToB.
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Bubnuorpadusn

IEC 60028:1925 International standard of resistance for copper (Meab. MexxayHapoaHbIin CTaH4apT Ha
COMPOTMBIIEHUNE)

IEC 60038:2009 IECstandard voltages (Hanps»xkeHusi ctaHgapTusoBaHHble no IEC)

IEC 61869:2007 Instrument transformers — Part 1: General requirements (M3meputentcHble
TpaHcdopMaTtopsl. YacTtb1: O6wme TpeboBaHuA)
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