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Mpepncnosue

Llenn, 0CHOBHble MPUHLMMbLI 1 OCHOBHOI NOPSAO0K MPOBeAeHUs paboT Mo MeXrocynapCTBEHHOM
cTaHgapTmsauyum yctaHoBneHbl FOCT 1.0-92 «MexXrocyaapcTBeHHas cucTema  CTaHAapTu3auum.
OcHoBHble nonoxeHus», TOCT 1.2-2009 «MexrocyfapcTBeHHas cuctema ctaHgapTusaymm. CtaHgapTbl
MEeXrocyAapCTBeHHbIe, MpaBuia U PeKOMEeHAAaLMN MO MEeXrocyapcTBEHHON CTaHAapTusauuu. MpaBuna

paspaboTKW, NMPUHATAS, NPUMEHEHNS, OGHOBNIEHUS U OTMEHbI»

CsefieHNs 0 cTaHgapTe

1MOoArOTOB/MEH ®rymn «Bcepoccuiickuii Hay4YHO-UCCNef0BaTeNbCKUIA MHCTUTYT
MeTponioruyeckoi cnyxo6bi» (Pryrn «BHUNMC»)

2 BHECEH defepanbHbIM areHTCTBOM MO TEXHUYECKOMY PErynMpoBaHUI0 M METPOJIornu
(CoccTaHzapT)

3 MPUHAT MexrocyfapcTBeHHbIM COBETOM MO CTaHAapTU3aLuu, MeTPONoruy 1 cepTudnkaLmm
(npotokon  54-N o7 3 gekabps 2012 r1.)

3a NpUHATME NPOronocoBau:

KpaTkoe HaMmeHOBaHMWe Kog cTpaHbl HO CokpalleHHOe HauMeHOBaHue
CTpaHbl no MK(NCO3!66) HaLWOHa/bHOr o opraHa o
MK(WNCO 3166) 004-97 004-97 CTaHgapTusaumm
benapycb BY locctaHpapT Pecny6nvkn benapych
KbIprbi3cTaH KG KbipreisctaHgapT
Poccuiickas ®efepauuns RU MoccTaHgapT

4 Tlpukasom PefepasbHOr0 areHTCTBa HO TEXHUYECKOMY PeryiimpoBaHUi0 U MeTposiorum oT
12 aBrycta 2013 r. \b» 483-CT  MexXrocygapcTBeHHbIii cTaHgapT FOCT 1EC 60044 1-2013 BBejeH B
[eiicTBMEe B Ka4eCTBe HalMOHaNbLHOrO cTaHaapTa Poccuiickoli defepaunmn ¢ | aHBaps 2014 .

5 HactosiHumn) cTaHAapT MAEHTUYEH MeXAyHapogHoMy cTaHaapTy 1EC 60044-1:2003 «Instrument
transformers - Part 1. Current transformers» («TpaHcthopmaTopbl wu3MepuTenbHble. Yactb L
TpaHchopmaTopbl TOKa»). TpeboBaHWA HaCTOALLEr0 CTaHAapTa pPacnpoCcTPaHATCA Ha TpaHcgopmaTopbl
TOKa A/19 3KCMOPTHbIX MOCTaBOK.

MepeBof C aHFIMIACKOr0 fi3blKa (en).

OguupnanbHble 3K3eMnasapbl MeXAyHapoAHOro cTaHAapTa, Ha OCHOBE KOTOpPOro MOAroTOBJEH
HaCTOSLLMIA CTaHAAPT, ¥ MEXAYHapOAHbIX CTaHAaPTOB, HA KOTOPbIE AaHbl CCbINIKK, UMetoTes B defepanbHOM

MH(OPMaLMOHHOM (DOH/E TEXHUUYECKMX PErnamMmeHToB U CTaHAapToB.
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B pasfene «HopMaTUBHbIE CCbINIKU» Y TEKCTE CTaHLapTa CCbIIOYHbIe MeXAYHAPOAHbIe
CTaHAapTbl aKTyann3npoBaHbl.

BepTukanbHas MMHUA Ha nonisx 0603Ha4aeT MeCTO B HAaCTOALLEM CTaHAapTe, B KOTOPOe 6bln
BHeCeHbl Nonpaskn | 1 2 AEHTUYHOTO MEeXAYHapOLHOro cTaHAapTa (COOTBETCTBYET OpUruHany).

CBefileHNs 0 COOTBETCTBMM MEXTOCYLAPCTBEHHbIX CTaHAAPTOB CCbINOYHBIM MeXAYyHapOLHbIM
cTaHAapTaM npuBeAeHbl B LONOMHWUTEIbLHOM NpUAoXeHun /1.

CTeneHb COOTBETCTBUSA - nAeHTUYHaa (IDT)

6 BBELEH BMEPBbIE

WHchopmauusa o BBefeHun B AelicTBre (MPekpaLleHun AelicTBNSA) HACTOALLEero cTaHjapTa v
M3MEHEHUI K HEMY Ha TEeppuTOpMM YKa3aHHbIX Bbllle rocyfapcTB Ny6aMKyeTCs B yKasaTensx
HaLMOHaNbHBIX (FOCYAapCTBEHHbIX) CTaH4apTOB, U3aBaeMbIX B 3TUX rocyfapcTBax.

VHhopmayma 06 n3meHeHUAX K HaCTOALWEMY CTaHgapTy nybnmkyeTca B ykasaTene (kaTanore)
«HauunoHanbHble CTaHfapTbi», a TEeKCT 3TWUX W3MEHeHWd - B UMH(OPMALMOHHBLIX YyKasaTensax
«HauuoHanbHble CcTaHfapTbi». B cnyyae nepecmMoTpa waM OTMeHbl HacTOsALWEro cTaHjapTa
COOTBETCTByWOWasa wuHpopmauns 6ygeT  onybAMkoBaHa B WMH()OPMALMOHHOM  yKasaTene

«HaunoHanbHble cCTaHgapThi»

& CtaHgapTHHGopm, 2012

B Poccuiickoii ®efepalyi HacToAWMIA CTaHAAPT He MOXET 6biTb MOAHOCTHIO WMAU YaCTUUHO
BOCMPOM3BE/EH, TUPXKMPOBAH W PacnpoCTpaHeH B KauyecTBe OMLMANbHOIO M3faHUs 6Ge3 paspeLueHus

defepanbHOro areHTCTBa M0 TEXHUUYECKOMY PEry/MpoBaHUI0 U METPOSIOTUN
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CopepxxaHue

106wwune NoNoXeHNA

2 TepMuVHbI 1 onpeaeneHus

3 Pabouve 1 ocobble ycnoBus akcnayataunn

4 HOMWHa/bHbIe 3HAYEHUS

5 Tpe60BaHWS K KOHCTPYKLMK

6 Knaccudmkauus ncnbiTaHuii

7 TUNoBbIe UCMbITaHUSA

8 MNpremo-caaToyHble UCNbITaHMA

9 CneymanbHble UCMbITAHUA

10 MapkunpoBka

11 lononHuTeNbHbIE TPEGOBAHUS K U3MEPUTENLHBIM TPaHC(hopMaTopamM ToKa

12 lonofiHnTe NbHbIE TPebOBaHMA K TpaHCHOPMATOPaM TOKA AN 3ALMTB...cvveerreeeeennes
13 lononHMTeNbHbIE TPpeboBaHMS K TpaHc(hopMaTopam TOKa AN 3awmuThbl Knacca PR....
14 lononHuTeNbHbIE TpeboBaHMS K TpaHC(opMaTopaM TOKa Ans 3awmuTbl Knacca PX....
MpunoxeHue A (0653aTenbHOe) TpaHchopmaTopbl TOKa 418 3aWUThI................
MpunoxeHune B (cnpaBoyHoe) VcnbiTaHWe MHOrOKPaTHbIMU Cpe3aHHbIMU UMY /IbCaMU...
Mpunoxexne OA (cnpaBovHoe) CBefleHNs 0 COOTBETCTBMU MEXTOCYAapCTBEHHbIX CTaHAapTOB
CCbUTOYHBIM MeXAYHapoHbIM CTaH4apTam

Bubnuorpagms
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MEXTOCYAAPCTBEHHbIN CTAHOAPT

TPAHCO®POPMATOPbLI NAMEPWUTEJIbHbIE
YacTtb !.

TpaHcdopmaTopbl TOKa

Instrument transformers
Part 1

Current transformers

[Jata BBefeHHN - 2014-01-01

1 O6Lme nonoxeHUs

11 O6nacTb NpUMeEHEHUS

TpeboBaHUsA HACTOALLEro CTaHAaPTa pacnpoCTPaHAOTCA Ha TpaHChopMaTopbl ToKa Ans
3KCMOPTHbIX NOCTaBOK, NpeAHa3HayYeHHbIe A1 nepefaqn curHana U3MepuTenbHO NHpopMaLmm
npubopam M3MepeHus, 3alnTbl, aBTOMATUKW, CUTHANU3aLUM 1 YNpaBneHns B 3NeKTPUYECKUX Liensx
nepeMeHHOro Toka nNpu HOMUHaNbHLIX YactoTax oT 15 o 100 I'u.

Takke TpeboBaHWA HACTOsLLEro CTaH4apTa pacnpocTpaHAlTCs, rNaBHbIM 06pa3oM, Ha
TpaHcthopmMaTopbl C OTAENbHLIMU MEPBUYHON Y BTOPUYHON 06MOTKaMU, HO OHW TakXXe MPUMEHUMbI, ecu
3TO JOMYCTUMO, K aBTOTPAHC(HOPMATOPHOMY COeAUHEHNI0 OBOMOTOK.

Pasgen 11 cogepXut TpeboBaHMS U BMAbI WCNbITAaHWA B [OMOSIHEHWE K TpeboBaHUAM,
npeActaBieHHbIM B pasgenax 3 - 10, KOTOpble pPacnpoCTPaHAKTCA Ha TpaHCchopMaTopbl TOKa,
npefHa3HaYeHHbIe 418 NCMOMb30BaHUA C 3EKTPUYECKUMU U3MEPUTESIbHBIMU MPUbopamu.

Pasgen 12 copepXut TpeboBaHMA U BUAblI WCMbITAHUA B [OMOSIHEHWE K Tpeb6oBaHUAM,
npefcTaBneHHbIM B pasgenax 3 -10, KoTopble PacnpoCTPaHATCA Ha TpaHC(opMaTopbl TOKa,
npefHasHayeHHble AN WCMOMb30BaHWUA C 3NEKTPUYECKUMU 3aLLMTHBIMWA pefie, B YacTHOCTW, AnA
MCNOMb30BaHMA C TakMMW TUNAMKM  3aWWUTHLIX YCTPOICTB, [AN8 HOPMalbHON paboTbl  KOTOPbIX

TpaHcthopmaTop TOKa, B TMEPBYD Ouepedb, [O/MKEH 06ecrneumBaTb TOYHOCTb M3MEpEHMiA npu

npesbiLLIEHNN 3Ha4YeHWUA HOMWUHANbHOIO TOKa B HECKO/MbKO pas.

M3paHue opumumnansHoe
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L1 HeKoTopbIX TWMOB  3aWMUTHbIX CUCTEM  XapaKTepUCTUKM  TpaHC(hopmaTopoB Toka
OMpefenstoTca  KOHCTPYKUMel AaHHOro  3alWMTHOro o6opypoBaHus (Hanpumep, KOHCTPYKUMei
BbICOKOCKOPOCTHbIX 6anaHCHbIX CUCTeM 3aliMTbl OT KOPOTKOIO 3aMblKaHUS Ha 3eM/l0 B CETU C
3a3eM/IEHHON HelTpanblo uepe3 Ayroracawuii peaktop). B pasgene 13 npuBegeHbl AOMNONHUTENbHblE
TpeboBaHuMs K TpaHcopmaTopam Knacca PR, a B pasgene 14 - kK TpaHcopmaTopam Knacca PX.

Pasgen 13 cogepXxut TpeboBaHMS W BuAbl WCNbITAHWA B [OMNOMHEHWE K TPeboBaHMAM,
npeActaBieHHbIM B pasgenax 3 - 10, KOTopble pacnpoCTpaHATCA Ha TpaHChopMaTopbl TOKa,
npefHasHayeHHble AN WCMOMb30BaHWUA C 3NEKTPUYECKMMMW 3aLLUTHBIMW pefe, B YacTHOCTW, AN
MCMOMb30BaHMA C TakKUMW TuUMamu 3alWMTHbLIX YCTPOWCTB, ANA HOPManbHOM paboTbl KOTOPbIX B
TpaHcgopmartope TOKa, B NMePBYI0 O4epesb, AO/MKEH OTCYTCTBOBATb OCTATOUHbIA MarHUTHbLIA MOTOK.

Pasgen 14 copepXuT TpeboBaHWA W BWUAbl WCNbITaHWIA B AOMNOJHEHME K TpPeboBaHMAM,
npefcTaBneHHbIM B pasgenax 3 -10, KoTopble pacnpoCcTPaHATCA Ha TpaHc(opMaTopbl TOKa,
npefHasHayeHHble A1 WCMNO/b30BaHNA C 3NeKTPUYECKMMMW 3aliMTHbIMW pefne, B YacTHOCTU, A1
MCNO/Mb30BaHMA C TakMMW TUMAMK 3alUTHLIX YCTPOMCTB, AN HOPManbHON paboTbl KOTOPbIX ANA
TpaHcthopmaTopa ToKa BaXXHbIMW MapamMeTpaMm ABASKTCA XapaKTepUCTUKU HaMarHM4YnBaHUA BTOPUYHON
Lenu, CONpPOTUBMEHWE BTOPWYHON OOMOTKM, COMPOTMBAEHWE BTOPUYHOM HArpy3kuM W BHTKOBbIV
KO3 (ML MEHT.

TpaHcopmaTopbl TOKa, NpeAHasHayYeHHble Kak A1 M3MEepeHus, Tak U Ans 3aliuTbl  JO/DKHbI
COOTBETCTBOBATb BCEM pasfiefiaM HacToALLero ctaHgapTa

1.2 HopmaTuBHbIe CCbI/IKU

B HacTosLLEM CTaHAapTe MCMOb30BaHbl HOPMATMBHbBIE CChITKM Ha Cnefytolue cTaHaapThl.

1EC 60028:1925 International standard of resistance for copper (MeXxgyHapogHble HOPMbI K
COMPOTUB/IEHNIO MeaN)

1EC 60038:2009 IEC standard voltages (Hanps»xeHus ctaHgapTHble no IEC)

IEC 60044-6:1992 Instrument transformers - Part 6: Requirements for protective current
transformers for transient performance (TpaHcopmaTopbl n3MepuTesibHble. YacTb 6: Tpe6oBaHUA K
NepexoAHbIM XapaKTepuUCcTUKaM 3allUTHbLIX TPaHC(HOPMaTOpPOB TOKA)

IEC 60050(321): 1986 International Electrotechnical VVocabulary - Chapter 321: Instrument
transformers (MeXAyHapOoAHbIA 3M1eKTPOTEXHNYECKUIA cnoBapb. MnaBa 321. 3mepuTenbHblie
TpaHchopmaTopsbl)

IEC 60060-1:2010 High-voltage test techniques - Part 1. General definitions and test requirements
(TexHonorusa ncnbITaHWii BbICOKUM HanpshkeHnem. Yacts 1 O6wme onpeaeneHuns n TpeboBaHms K

UCMbITaHUAM)
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1EC 60071-1:2006 Insulation co-ordination - Part I. Definitions, principles and rules (3o0nayus.

Yactb 1. OnpesaeneHns, NonoXeHns v npasuna)

IEC 60085:2007 Thermal evaluation and classification of electrical insulation (OueHka
TEPMOCTOMKOCTM 1 Knaccumkaums aneKTpUUeckon nsonsauum)

IEC 60121:1960 Recommendation for commercial annealed aluminium electrical conductor wire
(MpoBoAa 06LLero HasHaYeHNs OTOXIKEHHbIE allOMUHKEBbIE. PeKoMeHaaumn)

IEC 60270:2000 Partial discharge measurements (13MepeHunsi YaCTUUHbIX Pa3psAoB)

1EC 60567:2011 Guide for the sampling of gases and of oil from oil-filled electrical equipment
and for the analysis of free and dissolved gases (O60pyaoBaHue 3NEKTPOTEXHNYECKOE
MacnoHano/iHeHHoe. PyKoBOACTBO MO 0T6OpY 06pa3L,0B ra3oB U Maces, a Tak)Ke Mo aHan3y CBOOOAHbIX
N pacTBOPEHHbIX rasos)

IEC 60599:2007 Interpretation of the analysis of gases in transformers and other oil-filled
electrical equipment in service (MIHTepnpeTaumns aHann3sa rasos B TpaHcopmartopax v gpyrmx
Mac/oHamno/IHEHHbIX 3/1eKTpoannaparax npu aKcnayarawumn)

IEC 60721 Classification of environmental conditions (Knaccugpukauns BHeLIHUX
BO3AENCTBYOLMX (DaKTOPOB)

IEC 60815-1:2008 Selection and dimensioning of high-voltage insulators intended for use in
polluted conditions - Part 1: Definitions, information and general principles (13019TOpbl BbICOKOTO
HanpspkeHWs ans paboTbl B 3arpsAsHEHHbIX YCnoBumsX. Bbibop v onpegeneHune pasmepos. YacTb 1
OnpegeneHns, nHpopMaLms 1 06LLne NPUHLAMBI)

IEC 60815-2:2008. Selection and dimensioning of high-voltage insulators intended for use in
polluted conditions - Part 2: Ceramic and glass insulators for a.c. systems (M130naTopbl BbICOKOTO
HanpsXeHns A1 paboTbl B 3arps3HEHHbIX YCI0BUAX. Bbibop 1 onpegeneHne pasmepos. YacTb 2.
Kepamunyeckue v CTEKNAHHbIE N30NATOPbI A1 CUCTEM MEPEMEHHOIO TOKa)

IEC 60815-3:2008. Selection and dimensioning of high-voltage insulators intended for use in
polluted conditions - Part 3: Polymer insulators for a.c. systems (13019T0pbl BbICOKOTO HanpsKeHWs 415
paboTbl B 3arpA3HEHHbIX ycnoBusax. Beibop 1 onpegeneHne pasmepos. YacTb 3. MonumepHble N3015TOpbI
LN cUCTeM MepemMeHHOro Toka)

CISPR/TR 18-2(2010), Radio interference characteristics of overhead power lines and high-
voltage equipment - Part 2: Methods of measurement and procedure for determining limits
(XapaKTepucTuKM pagnonomex OT BO3AYLUHbIX IMHWIA 3/1eKTponepesayn v BbICOKOBOIbTHOMO

o6opyaoBaHMa. YacTb 2. MeTobl U3MepeHNUs U METOAMKA ONpefeneHns npefenbHbIX 3HaueHuii)
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2 TepMWHbBI H onpeaeneHuns
B HacToslleM cTaHfapTe NpYMeHeHb! CneayoLive TePMUHBI C COOTBETCTBYOLMMY

onpegeneHnAMmn:

2.1 OCHOBHbIe onpeaeneHns

2.1.1 n3mepuTenbHblii TpaHcgopmaTtop (instrument transformer): YcTtpolicTgo,
npefHa3HauYeHHOE /151 MPOMNOPLUOHabHOr0 NPeobpa3oBaHNs N3MePSEMON BENMUYMHBI C LieNbio ee
nofayH na U3mMepuTeIbHOE YCTPOICTBO, N3MEPUTENbHbIV NPUGOP, 3aLUTHOE YCTPOCTBO UK APYTOii
noao6HbIli npnoop (IEV 321-01-01, n3MeHeHHbIR).

2.1.2 TpaHctopmatop Toka (current transformer): 3mepnTenbHbIil TpaHchopmaTop, B KOTOPOM
npu paboumnx ycnoBuax NPUMEHEHNS BTOPUYHBIA TOK MpPaKTUYecKu NPonopumroHaneH NepBryHOMY M
OT/IMYaeTCa OT Hero yriom asoBoro cAsura, KOTopbIii NPUOGNN3UTENBHO PaBeH HYNIO ANs
COOTBETCTBYHOLLEr0 HanpasneHus coegumHennin (1IEV 321-02-01).

2.1.3 nepBunyHasa obmoTKa (primary winding): O6mMoTKa, Yepe3 KOTOPYt0 MPOTEKAET TOK,
NoAnexallnii mpeobpasoBaHmio.

2.1.4 BTOpn4yHas obMoTKa (secondary winding): O6MOTKa, KOTOpas 3anuTbiBaeT TOKOM Lienu
N3MEPUTENbHbIX YCTPOWCTB, U3MePUTENbHbLIX MPUBOPOB, 3aLMTHBLIX YCTPOCTB UK APYTUX NOA0GHOr0
poza npubopos.

2.1.5 BTOpMYHas Lenb (secondary circuit): BHelWHAS Lenb, NMTao0Wascs 0T BTOPUYHOW 0O6MOTKM
TpaHcthopmaropa.

2.1.6 HOMUHasIbHbIA NepBUYHBIA TOK (rated primary' current): 3HaYeHVe MEPBUYHOIO TOKA, Ha
KOTOpPOM OCHOBaHa paboTa TpaHchopmaTopa (IEV 321-01-11, u3MeHeHHbI).

2.1.7 HOMUHaNbHbIA BTOPUYHBIN TOK (rated secondary current): 3HaueHVe BTOPWMYHOrO TOKa,
Ha KOTOPOM OCHOBaHa paboTa TpaHchopmaTopa (1EV 321-01-15, n3MeHEHHbIR).

2.1.8 peicTBUTENbHbIN Ko3hduumeHT TpaHchopmaymn (actual transformation ratio):
OTHOLUEHWe 3HaYeHNS [eiiCTBUTENLHOIO NEPBUYHOIO TOKa K 3HAYeHWIO AeliCTBUTENbHOr0 BTOPUYHOIO
Toka (1EV 321-01-17, N3MeHEHHbIN).

2.1.9 HOMMHaNbHbIN Ko3thdULUMeHT TpaHchopmauun (rated transformation ratio): OTHoOLeHWe
3HaYeHWs HOMWHANBHOMO NEPBUYHOI0 TOKA K 3HAYEHWUKO HOMUHAIBHOrO BTOPUYHOIO TOKa
(IEV 321-01-19, U3MEHEHHbIN).

2.1.10 ToKoBast NOrpeLHOCTb (NOrpewHoCcTb KoagumumeHTa TpaHcopmaumn) (current error

(ratio error): MorpewHocTb, 06ycoBeHHas TPaHCHOPMATOPOM NPU U3MEPEHNUW TOKa, KOTOpas
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BO3HMKaeT B CNyYae, Korja AeficTBUTeNbHbIA KO3((ULMEHT TpaHchopMaLUM OTAYEH OT HOMUHA/IBHOTO

KoahpuumeHTa TpaHchopmauun (IEV 321-01-21, n3MeHEHHbIA).
TOKOBYIO MOrpeLHocTb. %, BEIUNCAAIOT MO hopmye

A, .l,-1«<00
TokoBasi NOrpewHoCTb, % = -( --------------------

p
roe Ka- HOMUHabHbIA KO3 (ULMEHT TpaHChopMaLuu;
ly- 3HayeHWe AeCTBUTENbHOIO MNEPBUYHOIO TOKa;

/, - 3HauyeHwue ,qulCTBI/ITeanOFO BTOPWYHOI0O TOKa B MOMEHT MNMPOTEKAHNA TOKa /p nnpun

COOTBETCTBYHLLMX YCNOBUAX N3MEPEHNS.
2.1.11 yron asosoro casura (yrnosas norpewwHocTs) (phase displacement): Yron mexay
BEKTOpaMu NepBUYHONO U BTOPMYHOIO TOKOB, FAe HanpaBneHne BEKTOPOB N0A06paHO TakM 06pasom,
yToObI Yron And naeansHoro TpaHchopmartopa 6bin paseH Hymo (IEV 321-01-23, N3MEHEHHBIR).
Yron ¢ha3oBoro cApura cuMTaeTcs MoMOXUTENbHbIM, KOra BEKTOP BTOPUYHOIO TOKa onepexxaeT
BEKTOP MEPBUYHOI0 TOKA. YTNOBYI MOrPellHOCTb 06bIYHO BbIpaXalT B MUHYTaX UM pagnaHax

(caHTupagunaHax).
MprMeyaHne — 3T0 OnpeaereHiie NPUMEHMO TOSBKO AR CYHYCOUAATBHOMO TOKA.
2.1.12 knacc TouHocTU (accuracy class): O606LeHHas xapaKTepucTMKa TpaHcopmaTopa,

onpefensiemMas yCTaHOB/EHHbIMW Npefenamu LOMyCKaeMbIX NOrpeLHoCcTeld Npy NpesnucaHHbIX
YCNOBUAX NPUMEHEHNS.

2.1.13 Harpy3ka (burden): MonHoe conpoTMBEHNEe (MMMeLaHC) BHELUHel BTOPUYHON Lienu,
BbIP&XXEHHOE B OMaX, C YKasaHWeM KoapduumeHTa molHocTU. Hambonee 4acto Harpyska
XapaKTepusyeTcsa Kak MofHas MOLLHOCTb, BblpaXKeHHas B BOAbTaMMepax, MpW yKasaHHbIX
KO3(h(pULMEHTE MOLLHOCTU ¥ HOMUHANLHOM BTOPUYHOM TOKE.

2.1.14 HoMMHanbHas Harpy3ka (rated burden): 3HayeHne Harpy3ku, Ha KOTOPOIl 6asupytoTcs
Tpe6oBaHUA K TOYHOCTHU.

2.1.15 HoOMMHanbHas BbIXOAHAs MOLHOCTL (rated output): 3HaueHWe MOAHOW MOLLHOCTU
(BblpakaeTcsa B Bo/ibTaMnepax npu ykasaHHOM KO3((ULMEHTE MOLLHOCTM), KOTOPYIO 06ecneymBaeT
TpaHcthopmaTop BO BTOPUYHOI Lieny NMpu HOMWHaNbHOM 3HAYeHU BTOPUYHOIO TOKa U HOMUHANIbHOM
CONPOTMBAEHWNMN HArpy3Ku, NOAKIOYEHHOW K Hel.

2.1.16 Hamb6onblee paboyee HanpsXXeHne Ana o6opyaosaHus (highest voltage for equipmen
MakcumasibHOe 3HaveHWe Mexay(hasHoro [eCTBYHOWEro HamnpsKeHMs, Ha KOTOpoe paccumTaHa

MPOYHOCTb M3onsauum TpaHchopmaTopa (1EV 604-03-01 M3MEHEHHbIIA).
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2.1.17 Hanbonbwee paboyee HanpsxeHue cetun (highest voltage of a system): MakcmumasnbHoe
3HaueHue paboyero HampsKeHUs, Ha KOTOpOe paccumTaHa paboTa ceTv npu pabounx YCrnoBUsx
akcnayaraumm.

2.1.18 HOMWHaNbLHbLIA yYpoBeHb NpoYHOCTM usonauuu (rated insulation level): Kom6uHaums
3HaYeHMWI HanNpsHKEHWS, XapaKTepU3YHLLMX N30IALMI0 TpaHcqopMaTopa 1 ONpeaenstoLnx ee
CMOCOBHOCTb BbIEPXKMBATh 3/IEKTPMUECKME NEPEHANPIXKEHUS.

2.1.19 ceTb C M30/1MpOBaHHOW HelTpanbto (isolated neutral system): CeTb, B KOTOPOIiA
HeliTpanbHas TOYKa He COefjMHeHa C 3eMeld, 3a UCK/TIOUYEHMEM ClyYaeB COeANHEHNIA Yepes
BbICOKOOMHOE COMPOTUBEHNE AN 3aLMNTHBLIX UM U3MepUTENbHbIX Lenein (LEV 601-02-24).

2.1.20 ceTb ¢ rnyxo3asemneHHol HelTpanbto (solidly earthed neutral system): CeTb, B KOTOPOIA
HeliTpanbHas Touka(H) 3a3emneHa Hanpsmyto (IEV 601-02-25)

2.1.21 ceTb C 3a3eM/NeEHMEM HeidTpanu yepes conpoTusneHmne (impedance earthed (neutral)
system): CeTb, B KOTOPOI HeliTpanbHas Touka(M) 3a3eMfieHa Yepe3 OMUYEeCKOe CONPOTUBEHNE AN
OrpaHVMYeHna TOKa 3aMblkaHus Ha 3emnto (1EV 601-02-26).

2.1.22 ceTb C 3a3eM/IEHHOI HelTpanblo Yyepes gyroracsuinii peaktop (resonant earthed
(neutral) system): CeTb, B KOTOPOi1 0fHa UM 60nee HeliTpanbHbIX TOUYEK COEAVHEHDBI C 3eMAeil Yepes
peakTop, NpefHa3HayYeHHbI AN KOMMeHcalnm eMKOCTHOM COCTaBnstoLLeli Toka npu ogHo(asHOM
3aMblKaHMK cetn Ha 3emno (IEV 601-02-27).

MprmMeyaHne — N1 CeTU ¢ HeATPanbHo, 3a3eMIEHHO Yepes AyroracsiLLvii peakTop, 0CTaTOUHbIA TOK 3aMbIKaHMs
OrpaHNUMBAETCS HACTONBKO, HACKO/BKO 3TO BOSMOXHO /151 CAMO3ATyXaHIst [yroo6pasHOHO 3aMbIKaHus.

2.1.23 KoaththnuMeHT KOPOTKOro 3amMmblKaHus Ha 3emnto (earth fault factor): KoapduumeHt,
PaBHbIA OTHOLLEHMIO (PA3HOTO HAMPSHKEHNS MPOMBILLIEHHOM YacTOThl Ha HEMOBPEXAeHHON (ase npu
0AHO(ha3HOM 3aMblKaHMM Ha 3eM/I0 B KaKOW-11M60 TOUKe N0Ka/IbHOM TpexhasHoW ceTu K pasHOMY
HanpsHKEHMIO B 3TON TOUKe [0 3aMblKaHWs. B kauecTBe eIMHCTBEHHON TOUKM 3aMblKaHUSA BbiGMpaeTcs Ta.
rae aToT KO3(h(hMLMEHT UMeeT HanbosbLlee 3HadeHne (1EV 604-03-06).

2.1.24 ceTb C 3a3emMNeHHOI HeliTpanbio (earthed neutral system): CeTb, B KOTOPOIl HeATpaib
MOAK/OYEHa K 3em/ie 6O Fyx03a3eM/eHHO, MO0 Yepe3 COMPOTUBEHUE, aKTUBHOE U PEaKTUBHOE,
CO 3HaYeHWeM, AOCTATOUHBLIM [/15 YMEHbLUIEHUA NePexXoHbIX KonebaHuii n ANa 3auTbl OT KOPOTKOIO
3aMbIKaHMSA Ha 3eM/It0.

a) B nokanbHOl ceTu C 3DMEKTMBHO 3a3eM/IEHHON HelTpanblo KO3IPPULMEHT KOPOTKOT
3aMblKaHWs Ha 3eM/1H0 B NI0OOI TOUKe He JO/MKeH npeBbiwath 14.

MpumMeyaHne — 'STOT pesyribTarT AOCTUFAeTCsl TOTA3, KOrfa ANs BCEX KOHGWMypaLuid CEeTW OTHOLLEHVE
PEAKTVIBHOTO COMPOTVIB/IEHIS HyJIEBOV MOC/EROBATENLHOCTU K PEAKTVBHOMY COMPOTVB/EHVIIO MPAMOIA MOCTIEA0BATEIbHOCTM
MeHee TPeX, a OTHOLLEHME aKTVBHOMO COMPOTUBIIEHWS HY/IEBOV MOCNEROBATENBHOCTY K PEaKTUBHOMY COMPOTUB/IEHUO
MPAMOVA MOC/EROBATENEHOCTU MEHEE EAVHIALI!.
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b) B nokanbHOW ceTn C Hea(h(eKTUBHO 3a3eMNEeHHOW HelTpanbio KO3(ULMEHT KOPOTKOI

3aMblKaHWs Ha 3eMJTH0 B NI060M TOUKe JOMKEH MpeBbiwaTh 1,4.

2.1.25 He3awnw,EHHas ycTaHoBKa (exposed installation): Y cTaHoBKa, B KOTOPO 060pyf0BaHMe
MOABEPXKEHO MEPeHanPHKEHNAM OT aTMOCHEPHbIX ABMEHUIA.

MpumeyaHne — TaKue YCTaHOBKM OObIMHO MOAK/HOHAKITCA K BO3AYLLHBIM JIMHSM 3MEKTPOMNepeaUul Hanpsmyto

W C NMOMOLLHO KOPOTKOro Kabens.
2.1.26 3awmueHHasa yctaHoBKa (non-exposed installation): Y cTtaHoBKa, B KOTOpPOWA

060pyoBaHMe He NMOJBEPXKEHO NepeHanpsKeHUsM 0T aTMOCHEPHbIX ABMEHUIA.

M pnmedyaHne — Takve YCTaHOBKMN 06bIMHO MoAKMKYaOTCA K MoA3EMHbIM Kabe/bHbIM CETSM.

2.1.27 HoMMHanbHas yacTtoTa (rated frequency): 3HaueHMe OCHOBHOW YacTOTbl, Ha KOTOPOM
OCHOBbIBAtOTCA TPe6OBAHUA HACTOALLEr0 CTaHAapTa.

2.1.28 HOMUWHaNbHbI TOK TepMuYyeckoii ctoikocTu (/,J) (rated short-time thermal current (/,n):
[JelicTBylOLLee 3HAUEHWNE NEPBUYHOIO TOKa, KOTOPOEe BbiepXXMBAET TpaHc(opmaTop B TeueHne 1c 6e3
MOBPEXAEHWIA.

2.1.29 HOMUWHaNbHbI TOK 3neKTpoguHamuyeckoli ctorikocTn UdH) [rated dynamic current
(/.n<)[: Hambonbluee aMmnanTyAHOE 3HaYeHMEe NEPBMYHONO TOKA, KOTOPOE BblAEPXMBAET TpaHChopMaTop
63 ANeKTPUYECKNX UM MEXAHUYECKUX NOBPEXAEHWUIA B pe3y/bTaTe 3/1eKTPOMAarHUTHbIX BO3AENCTBUIA,
Npy 3aMKHYTO HAKOPOTKO BTOPUYHOW 06MOTKe.

2.1.30 HOpMUMPOBaHHbIA TOK NPOAOMKNTENLHOIO Harpesa [rated continuous thermal
current (/_.,*)): ToK, KOTOpPbIA MOXET NPOAO/MKUTENLHO MPOTEKATb Yepe3 NePBUYHYO 0B6MOTKY Mpu
MOAK/OUYEHHOW K BTOPUYHOI 06MOTKE HOMUHANbHOW Harpyske 1 3Ha4eHWe KOTOPOro He NpuBegeT K
MOBbILLIEHWIO TEMNepaTypbl BbILLE JOMNYCTUMbIX NPELESoB.

2.1.31 TOK HamarHmumBaHua (exciting current): [elicTBytoLlee 3HaUeHNe TOKa, NOTpedsemMoro
BTOPUYHOI 0O6MOTKOI TpaHchopmaTopa ToKa, Korga K BTOPUYHbIM BbIBOLAM MOABeAEHO
CUHYCOMAaNbHOE HaMpPsHXKeHNe HOMWUHAbHON YacToTbl NPY PA30MKHYThIX MEPBUYHONM U ApYTUX Lenax.

2.1.32 HOMWHanbHas pe3ncTuBHaa Harpyska (Rb) [rated resistive burden (Y?¥)]: HomnHansHoe
3HAYEeHNe aKTUBHOTO COMPOTMBIEHNSI BTOPUYHOIM Harpysku B OMax.

2.1.33 conpoTuBneHMNe BTOPUYHON 06moTKM (/?,,) [secondary winding resistance (/2,,)[:
ConpoTnBAeHMe BTOPUYHOW 06MOTKM MOCTOSIHHOMY TOKY (B OMax) C KOPPeKTUPOBKOW K 75 °C unm K
APYroi HOPMMPOBaHHOW TemnepaType.

2.1.34 nonHas norpewHoCTb* (composite error): B ycTaHOBMBLLIEMCA PeXVMe AeliCTBYOLLee
3HayeHne pasHOCTU MEXAY MFHOBEHHbIM Ae/ACTBUTENbHbIM 3HAYEHUEM BTOPUYHOIO TOKa, MOMHOXEHHbIM
Ha HOMWHa/bHbIA KO3((ULMEHT TpaHChopMaL MK, U MFHOBEHHbIM 3HA4YeHWEM MepBUYHOro Toka (npu
COOTBETCTBYHOLLEN MapKNPOBKe BbIBOAOB MMEIOT MECTO MOMIOXMUTE/IbHbIE 3HAYEHNS TOKA B NEPBUYHONW U

BTOPMYHOI 0OMOTKaXx).

7
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* Cm. MMpunoxeHne A.
MonHyto NorpeLHOCTb TpaHcopmartopa Toka N 06bIYHO BbIpaXatoT B NPOLEHTaxX OT

[EeCTBYIOLLEro 3HaueHNs NepPBUYHOIO TOKa 1 OMpefenstoT no hopmMyne

rae K, - HOMWHabHbI KO3 (ULMEHT TpaHchopMaLuu;

1P- pelicTBYtOLLEE 3HAYEHMWE TOKA MEPBUYHON 0OMOTKMN;

ip - MFHOBEHHBI TOK NMEPBUYHON 06MOTKY;

U - MFHOBEHHbIN TOK BTOPUYHON 0BMOTKM;

T - NPOfO/MKNTENbHOCTL OLHOTO Nepuoaa;

/ - MTHOBEHHOE 3HayeHVie BPeMeHU.

2.1.35 MHoronpeaenbHbIn TpaHchopmartop Toka (multi-ratio current transformer):
TpaHchopmaTop TOKa C HECKONbKUMUN KO3((MLMEHTaMK TpaHcopMauumn, n3mMeHseMbIMm
nocnegoBaTesibHbIM UKW NapanfieNnbHbIM MNOAKAOUYEHUEM CEKLMI NepBUYHON 06MOTKM UM 0TBOJ0B
BTOPUYHOIA 06MOTKM.

2.2 [onosHuTeNbHble ONpefeneHns 418 U3MepUTebHbIX TPaHC(HOpPMaToOpoB ToKa

2.2.1 n3mepuTeNbHbI TpaHchopMaTop ToKa (measuring current transformer): TpaHcthopmaTop
TOKa, NpefjHa3HauYeHHbI ANs nepegayn B paboyeM pexxkMe CUrHan0B U3MePUTENbHON MHA(opMaL K
MOKa3blBatOLWNM, MHTETPUPYIOLL UM, U3MEPUTENbHBIM W APYTUM Npubopam.

2.2.2 HOMUWHasIbHbIN NepBUYHBIA TOK 6e3onacHOCTM Ans npubopos (rated instrument limit
primary current (IPL)]: 3HayeHune, COOTBETCTBYIOLLEe NepBUYHOMY TOKY TpaHCHopMaTopa, NP KOTOPOM
nofiHas MorpeLHOCTb NpeBbIllaeT unn pasHa 10 % npy HOMWMHANLHOW BTOPUYHO Harpyske.

MpumedaHme - MonHas NOrpeLUHOCTb A0/KHA NpeBbIwaTh 10 % YTO6bI 3aLLTUTL NPUBOPbI, MOAK/KOHEHHbIE Ha
BbIX0ZE M3MEPUTENLHOMO TPaHCHOPMATOpa, OT 60/LLLIMX TOKOB, BOSHVKAHOLLMX B MEPBMYHON LIENK NPy aBapuiiHOM PEXXUME.

2.2.3 HOMUHasNbHbIN KO3h(ULUMeHT 6e3onacHOCTU A1a Nprbopos (instrument security factor
(FS)]: OTHOLEHNE HOMUHANBLHOIO NEPBUYHOIO TOKa 6e30MacHOCTY 419 NPUOOPOB K HOMUHANILHOMY
nepBUYHOMY TOKY.

MpumMeyaHue! - CreanyeT NPUHAMATL BO BHVMAHVE TOT (haKT, YTO B peasibHOCTU KO3MLIEHT 6e30MacHOCTH
OMPEAENSETCA 3HAYEHVIEM Har Py3KUA.

MpumeyaHnCc2 - B cryyaeaBapuitHOTO pexxviMa B CETU 1 KOrAa 60/TbLLIVE TOKY MPOXOAT Yepes NepBrUHYHO
0OMOTKY TpaHchopmaTopa ToKa, 6e30MacHOCTb MPMBOPOB, MOAK/HHEHHBIX Ha BbIXOAE TPaHCHOPMATOPa, OKa3bIBaeTCA BhiLLe
NP1 MasTbIX 3HAUEHMAX KoadmLpeHTa GesonacHocTy (FS).
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2.2.4 npegenbHas BTopuyHas an.c (secondary limiting e.m.f): MpounssegeHune koathduumneHTa

6esonacHocTy 415 Npu6opoB FS, HOMUHANLHOTO BTOPUYHOTO TOKA, & TaKXKe BEKTOPHOI CyMMbI

COMpPOTUBAEHUA HOMUHANLHOW HArpy3KW U aKTUBHOTO COMPOTUBEHNS| BTOPUUHOK 06MOTKM.
MpumedaHme! - MeTog pacyeTa, NMOCPEACTBOM KOTOPOO ONpeaensieTcs npe/enbHasi BToprdHas
HamarHUUMBAHOLLS CUa, AIACT 3HaUeHVie B0sbLLE AEVCTBUATENBHOMO. 3TO AACT BOMOXHOCTb MPUMEHSTTL 3TOT e METOZ B

1161 125 anq 3aWymHbIX TpaHCHopMaTopOB.
o CornacoBaHmio MEXY NPOM3BOAMTENIEM 1 3aKa34MKOM MOTYT MPUMEHSTLCA U APYTiie METOfpI.

MpuX1cyaHHc2 - [ins pacyeTa Npeage/bHON BTOPUMYHONA HaMarHAUMBAHOLLEY CWTbl aKTVBHOE COMPOTVBIIEHYE
BTOPUHYHOI 0OMOTKY AO/MKHO BbITh OTKOPPEKTMPOBAHO N1 TeMreparypbl paBHoi 75 "C.

2.3 [ononHuTenbHble onpefeneHns TpaHCHPOpPMaTopoB TOKa AN 3aWUThl

2.3.1 TpaHcopmaTop TOKa 4N4 3awmnThl (protective current transformer): TpaHcopmaTop
TOKa, NpefjHa3HauYeHHbI 419 nepefayn CUrHana 3aWwmnTHbIM pene.

2.3.2 HOMMWHaNbHbI/ NEePBUYHbIN TOK NpefenbHON KpaTHOCTK (rated accuracy limit primary
current): HanmbonbLuee 3HaYeHWe NepBUYHOIO TOKA, MPU KOTOPOM HOMUHABHO HarpyXeHHbIl
TpaHchopmaTop COOTBETCTBYET TPeOOBAHUAM MONHOW NOTrPELLIHOCTU.

2.3.3 Koa(hthMuUmMeHT NpefenbHOn KpaTHOCTK (accuracy limit factor): OTHowWweHKe
HOMWHANBLHOTO MEPBUYHOr0 TOKA NpefefibHON KPaTHOCTU K HOMUHaNbHOMY NepBUYHOMY TOKY.

2.3.4 npepencHas BTopuYHasa an.c (secondary limiting e.m.f): Mpown3segeHne KoappuumneHTa
npeAenbHON KpaTHOCTU, HOMUHATLHOTO BTOPUYHOMO TOKa, a TakKXKe BEKTOPHOW CyMMbl COMPOTUBEHMUS
HOMWHANbLHOI Harpy3kn M akTUBHOIO CONPOTUBNEHUS BTOPUYHOW 0OMOTKM.

2.3.5 TpaHcopmaTop ToKa And 3awnTel knacca PR (class PR protective current transformer):
TpaHchopmaTop ToKa ¢ IMMUTUPOBAHHLIM KO3(PMULMEHTOM OCTaTOYHON MarHUTHOW MHAYKLUW, ANs
KOTOPOro B HEKOTOPbIX CyYasx HOPMUPYETCS 3HaYeHWe NOCTOSAHHOW BPEMEHW HamarHW4YMBaHua u /mau
yKa3blBaeTCs npefieN 3Ha4eHUs conpoTUBNEHNS 0OOMOTKMN.

2.3.6 HOTOK HacblLLeHUA [saturation flux (*/')]: MnKoBOE 3HaYeHNE MarHUTHOIO MOTOKa,
KOTOpOe MOXeT BO3HWKHYTb B CepAeYHMKE B MOMEHT Mnepexoja 13 COCTOSHMA HEHACbILWEeHHOro B
MOMHOCTBIO HacbIWeHHOE. TOYKOI nepermba cumTaeTca ToUKa Ha KpuBoii B - H xapakTepuctuku
HaMarHM4MBaHus CepAeyvHmMKa, B KOTopoi 10 %-Hoe yBennyeHne NOTOKa Ha KpuBoi B Bbi3biBaeT
50 %-Hoe yBenuuyeHmne ToKa Ha Kpmeoii H.

2.3.7 0CTaTOYHbI NOTOK HamarHuumeaHua Y, [remanent flux ('/',)]: 3HaueHWe MarHMTHOro
MOTOKa, OCTaloLLerocs B cepAeyHuUKe B TedeHMe 3 MUH Noche NpepbiBaHUa MOTOKA HaMarHUYMBaHWS ¢
MarHUTyAoM, [OCTAaTOYHONW AN BO3OYXAeHWS MOTOKa HacblweHua (Pr), onpefeneHne KOTOporo
npveeseHo B 2.3.6.

2.3.8 KOath(hMUMeHT ocTaTOYHOM MarHUTHoOl nHaykunmn K, (remanence factor (A,):
OTHOLLEHWE OCTATOYHOrO NMOTOKA HaMarHUUYMBaHUS K NOTOKY HACbILWeHWs, BbIpaXKeHHOe B MPoLeHTaXx,

Kr=100xy/rlyl,.

9
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2.3.9 HOMUHaIbHas MOCTOSAHHAaA BPEMEHW 3aMKHYTOro BTOPUYHOro KoHTypa (TJ [rated
secondary loop time constant (T,,)]: 3HaueH1e NOCTOAHHOI BPeMEHM BTOPUYHOIO KOHTYpa
TpaHcdopmartopa Toka onpeaenseTca Kak OTHOLIEHWE CYMMbl UHAYKTUBHOCTY HaMarHU4mMBaHus v

WHAYKTUBHOCTM paccemBaHunsa L, K akTUBHOMY CONPOTMB/IEHUIO BTOPUYHON 06MOTKM /2, Tu- L J /2,

2.3.10 xapaKTepucTnKa HamarHmumBaHus (excitation characteristic): MNpefcTasneHHoe B Buae
rpaguka nnum Tabnmubl COOTHOLLEHME MeXAY AENCTBYIOLMM 3HAYEeHUEM TOKA HaMarHW4MBaHWs 1
CUHYCOMAanbHOW AeiicTBYIOLLEi 3.4.C, MPUMOXKEHHOM K BTOPMYHbLIM BbIBOAAM TpaHcgopmaTopa Toka npu
PasoMKHYTbIX NEPBUYHONM H ApYrMx 06MOTKax, B Auana3oHe 3Ha4YeHW, AOCTAaTOYHOM [N5 OnpefeneHuns
XapakTepuCcTUK 0T MUHUMaIbHOTO YPOBHA HaMarHM4YMBaHWs 40 NpefesibHOro 3Ha4eHns BTOPUYHOM 3.4.C,
HaxogsLerocs B ToUKe neperuba.

2.3.11TpaHcopmartop ToKa ans 3awmTtbl Knacca PX (class PX protective current
transformer): TpaHcdopmaTop ¢ HU3KMM 3HAYEHNEM MHAYKTUBHOIO CONPOTUBIIEHUS, /15 KOTOPOro
13BECTHA BTOPUYHAA XapaKTepucTuKa HamarHMumBaHus, CONPOTMBAEHE BTOPUYHON 06MOTKMY,
CONPOTMBAIEHWNE BTOPUYHOI HArpy3Kku 1 BHTKOBbIV KO3((ULIMEHT TpaHC(OpMaLLMK, a TaKXKe YUTeHbI
XapaKTepUCTUKU 3aLUTHBIX YCTPONCTB, C KOTOPbIMW OH BYAeT MCMO/b30BaThbCA.

2.3.123.a.c. B Touke neperuba (Et) [rated knee point e.m.f. (E»)[: Takas MUHUMaIbHasA
CUHycouanbHasa feincTeytolas 3.4.c. MPOMbILLEHHOW YacTOTbl, MPUNOXEHNE KOTOPO K BTOPUYHBIM
BbIBOJAM TpaHcgopmaropa npu BCeX 0CTaslbHbIX PA30OMKHYTbIX BBOAAX NPUBOAUT K YBENNYEHUIO
JeCTBYIOLLEro 3HaYeHNst TOKa HaMarHM4MBaHus He 6onee Yyem Ha 50 % npu ee yBennyeHun Ha 10 %.

MpumeyaHue- PeanbHoe 3Ha4eHMe 3.4.C B TOUKe neperviba 60/iee Wi paBHO Ce HOMUHAIEHOMY 3HAUEHMIHO.

2.3.13 HOMWHaNbHbIN BHTKOBbI KoahduumeHT (rated turns ratio): Tpebyemoe COOTHOLLEHWE
yncna nepBUYHbLIX BUTKOB K YACY BTOPUYHbIX BUTKOB.

Mpumep 1- 1/600 (0aMH NepBUYHbIN BUT OK K 600 BTOPUYHBLIM BUTKaM).

Mpumep 2 - 2/1200 (Takoe >Ke COOTHOLEHNEe, KaK B npumMepe 1, N0 ¢ 4BYMS MEPBUYHbIMU
BUTKamu).

2.3.14 NorpeLHoOCTb BUTKOBOIO KoapmumeHTa (turns ratio error): PasHOCTb Mexay
HOMWHAMbHLIM U 4eACTBUTENIbHBIM BUTKOBLIMW KO3(PMULMEHTaMW B MPOLEHTAX:

MMorpelwHoCTh BUTKOBOrO KoapduumenTa (%) =
LeiCTBNTeNbHbIA BUT HOBBI - HOMUHa/bHbIA BHTKOBbIN
= Kou(pdhummneHT TpaHcopmalmn KouthpumnmeHT TpaHchopmaumm  x100.
HOMMHabHBI BHTKOBbIN

KOa(hpunumeHT TpaHchopmalmn

2.3.15 koathpmumeHT pacwimpeHusn Kx [dimensioning factor (£,)]: KoaduureHT onpegensercs

C Le/bio PacLuMpeHns auanasoHa paboyero BTOPUUYHOr0 TOKa U3MEPUTENbHON 06MOTKM CBEPX €ro
K)
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HOMWHa/IbHOTO 3HaYEHUs C COXPAHEHWEM Kacca TOUHOCTM U HOMUHA/IbHON Harpysku. Paclunpexme

(06b14HO 150 % nam 200 %) npepHas3HayeHo Ana obecnevyeHns paboTbl IHEProCUCTEMbI MOC/E TOrO, Kak

yacTb ee 060py0BaHNs BbIBEAEHA B PEMOHT.

3 Pab6oume u ocobble ycnoBuA aKkcnayatTayun

Moapo6Has NHMOpMaLMsA 0 KNacCU(UKaLMN YCNIOBUIA OKPYIKAOLLEN Ccpefbl NpeacTaseHa B

cepun ctaHgapTos IEC 60721.

3.1 Pa6boune ycnoBus skcnayataymum
3.1.1 TemnepaTypa OKpy>arloLLLero Bo3gyxa

TpaHchopmMaTopbl TOKa AENSTCS Ha TPU KaTeropuy MpUMEHeHWs B COOTBETCTBUM C Tabnuuein L

Tabnuuya 1- TemnepatypHble KaTeropun NpUMeHeHMs

Kareropus MwnH1mansHaa Temneparypa, MakcumansHas Temneparypa, °C
°r
MwuHyc 5/40 MwuHyc 5 40
Munyc 25/40 MuHyc 25 40
Munyc 40/40 MuHyc 40 40

Mpumeyarme!- Mon BbIGOPE TEMMEPATYPHON KATeropui A0/DKHbI BbiTb MPUHSITLI BO BHVMAHIE YC/IOBMS XPaHEeH!s

V1 TPaHCTIOPTVPOBAHMS.

3.1.2 BbIcoTa Haj ypoBHEM Mops
[na paboumnx ycnoBuii NPUMEHEHNS BbICOTA Hafl YPOBHEM MOpPS He AO/MKHa npeBbiwaTts 1000 M.
3.1.3 KonebaHus nam nog3emMmHble TOTHKN

Ons pabounx yCnoBumii NPYMEHEHUS CUMTAETCS, YTO BUGPALIMMA, BbI3BaHHbIE BHELUHUM

BO3,C|,€|7ICTBI/I€‘M Ha Tpchq)opmaTop Hanps>XeHus, n Bm6pau,|/|1/|, Bbl3BaHHbIE MOA3EMHbLIMUN TONYKaMWU,

ABNAKTCA HE3HAYUTE/IbHbIMU U HE YUYUTLIBAKOTCA.

3.1.4 YcnoBusa sKenayaTayumMn TpaHCopmMaTopoB TOKa B 3aKPbITbIX MOMELLEHUAX

CyLLEecTBYIOT crieflytoLuye paboumne ycnoBus sKcnayaTaLum:
a) BNMSIHME COTHEYHOI paguaL My NpPakTUUYecku OTCYyTCTBYET;

b) OKpyXatoluii BO3AYX HEe WMEeT 3arps3HeHWin Mbliblo, AbIMOM, KOPPO3UIAHLIMK Fasamu,

napamum uUnun conblo;
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C) YC/I0BMA BNaXXHOCTU CNeaytoLve:

1) cpefjHee 3HaYeHWe OTHOCUTENBbHOM BNXXHOCTW, U3MEPEHHOI B TeueHue 24 4. - He 6onee 95 %,
2) cpefiHee 3HayeHVe faB/ieHNs BOAAHOIO napa 3a nepuopg 24 4 - He Bbiwe 2,2 Kla,

3) cpegHee 3HaYeHWe OTHOCUTENbHO BNaXXHOCTU 3a nepuof 1 mec - He 6onee 90 %,

4) cpeaHee 3HauYeHWe faBNeHNs BOAAHOIO napa 3a nepuog 1Mec - He Bbilwe 1,8 Kia.
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B HeKoTOpbIX cCfyyasx MpyM  AaHHbIX YCMOBMAX 3KCMMyaTauuu  [OMYyCKaeTcs  Haauuue

KOHAEeHcauuu.

UpymecyaHna

1 KoHzgHCaLWs MOXKET BOLLIMKHYTH NPV BHE3AMHbIX M3MEHEHUSIX TEMMEPaTYPbI B MEPUOb! BbICOKOIA BMaKHOCTU.

2 BrmsiHVE BbICOKOI BMXHOCTU W KOHAEHCALMY, HarpyMep, MPUBOASALLIEE K HAPYLLEHIO V30MALMK, W KOPPO3UK
META/VIMHECKUX HaCTell MOXHO M30eXaTb, eCi UCTO/b30BaTh TPaHCHOPMAaTOPbl TOKA, CrieLyanbHO paspaboTaHHble  ia
TaKVIX YCIOBUIA.

3 KoHOgHCaLWO Talke MOXHO MpefoTBpaTUTL MOAAEPXAHMEM COOTBETCTBYHOLLMX YCOBUA B TMOMELLEHUH,
HampUMep, Ha/IMYMEM MOLXOAALLEIA BEHTUALIMM 1 060rpeBa Wi MPUMEHEHVEM 0B0PYA0BaHS, YMEHBLLAOLLIErO BIXKHOCTD.

3.1.5 Ycnosus skcnayatauumn TpaHcopmaTopa ToKa Npu Hapy)>KHOW YCTaHOBKeE

Pa6ouvie ycnosusa akcnayarayuu:

a) cpefHee 3HayeHne TeMnepaTypbl OKPY>KatoLLero Bo3fgyxa B TedeHue 24 4 - He Bblwe 35 °C;

b) cnegyeT yunTbiBaTb COMHEYHYI pagvaumio Bbile YpoBHS 1000 W/M* (B ACHbIA fAeHb B
nongeHb);

C) OKpy>awLnii BO3JYX MOXeT ObiTb 3arps3HeH Mbifblo, AbIMOM, KOPPO3UAHBLIMU rasamu,
napamu WAN COMblO, HO He Bbile YPOBHEN 3arpsisHeHWs, NPUBEAEHHbIX B Tabauue 7,

d) pnaBneHune BeTpa - He 60nee 700 lMa (Mpu ckopocTun BeTpa 34 Mm/c);

e) cnegyet yudnTbiBaTb Ha/inyne KoOHAeHcaunm nnn ocagkos.

3.2 Ocobble ycioBusa aKcnayataymm

Ecnu TpaHcdopmaTtop Toka HE06X0AMMO MCMOMb30BaTh NPU YCMOBUAX 3KCNIyaTauuu, OTANYHbIX
oT paboumx, npusefeHHbIX B 3.1, TO TpebOBaHMA K HUM [O/KHbI COOTBETCTBOBATb MOAMYHKTaM
HaCTOALLEro cTaHAapTa, NPMBEAEHHbIM HIXE.

3.2.1 TemnepaTypa OKpy>kaloLlero Bo3gyxa

[na TpaHchopMaTOpPOB TOKA, YCTaHaB/MBaeMblX B MeCTax, rfe OKpy>KarLlas TeMrnepaTypa MoXeT
3HQUUTENIbHO OT/AMYaTbCA OT AManasoHa pabouux ycnoBwidi 3Kcnayatauuu, npueBegeHHbiXx B 3.1.1.
NPeAnoYTUTENbHbI CMEAYOWME MUHUMATIbHbIE N MaKCUManbHble AMana3oHbl TeMnepaTyp:

- MuHyc 50 °C u nntoc 40 °C - gns 04YeHb XONO4HOI0 K/IMMaTa;

- MuHyc 5 °C H ntoc 50 °C - 4514 0YeHb XapKoro KIMMaTa;

[Nns HeKOTOPbIX PErMoHOB C YaCTbIMU TEM/ILIMW BN@XHLIMWU BETPAMU H BHE3arnHbIM W3MEHEHUEM

OKpY>XXatoLLeld TeMmnepaTypbl CBOMCTBEHHO Ha/IMUMe KOHAEHCALUW, fAaXKe B 3aKPbITOM MOMELLEHUN.

MpumeyaHme -Mpn HEKOTOPbIX YC/OBYSIX COMHEYHOI aKTVBHOCTU, UTOBbI HC MPEBBICKTH YKazaHHbIX MPEE/oB
TeMMepasypbl, MOryT NOTPEGOBATLCS COOTBETCTBYHOLLIE MEPbI, HAMPUMED, HA/IMYE KPOBIA, MPVHYAVTENTEHOIA BEHTISILMA W
T. fi., WM CHYDKEHVIE HOMVHA/TbHbIX 3HAUEHIA, UTOBbI HC MPEBbILLIATL NMPEAE/bl YKa3aHHbIX MOBbILLEHUM TEMMEPasypbl.
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3.2.2 BbicoTa Haj ypoBHEM MoOpS

[ns npuMeHeHUs TpaHCHOpPMaTOpPOB TOKA HA BbICOTE Haf YpoBHEM Mops cBbie 1000 M AnvHa
MyTU YTEUKN AN TakKUX HecTaHAapTHbIX PaBoumx aTMOCHepHbIX YCMOBUIA [OMKHA GbiTb onpegeneHa
MyTeM YMHOXEHWS 3HaUeHUIA HaMBoNMbLWINX PaBGoUMX HaNPSHXKEHWiA, TpeGyeMbiX Ha MecTe aKCmayaTauuu,

Ha KO3((MLMEHT K, ONpeaensiemMblii B COOTBETCTBUM C PUCYHKOM L

MpumMeyaHne — BbICOTa Hanl YPOBHEM MOPS HC BMMSIET Ha AVSNIEKTPUHECKYHO MPOYHOCTL BHYTPEHHEI M30nSLMM
TpaHcthopmaTopa Toka. MeTod MpoBepKM BHELLHeM M3ONSUMW [AODKeH 6bITb COrMlacoBaH MedKy M3roTOBVTENIEM W
3aKa3UMKOM.

3.2.3 3emneTpsaceHuns

TpeGoBaHUs U METO/bI UCMbITAHUIA HAXOAATCA Ha PACCMOTPEHUN.

3.3 Cuctembl 3a3eMIeHUA

Hwuxe npeAcTaBneHbl CUCTEMbI 3a3eMJIEHNS, NPUBEAEHHbIE B HACTOALLEM CTaHAapTe:
a) CeTb C M30/IMPOBaHHOI HelTpanbto (cm. 2.1.19);
b) ceTb C 3a3eM/IEHHON HelTpasibio Yepes Ayroracawmii peaktop (cm. 2.1.22);
C) CeTb C 3a3eM/IEHHOW HelTpanbio (cm. 2.1.24):
1) rnyxo 3a3eMfieHHoR (cM. 2.1.20),

2) 3a3eMNIEHHON 4epe3 conpoTueeHue (cm. 2.1.21).
4 HoMWHaNbHbIe 3HaYeHUA
4.1 HopmupoBaHHble 3HAYEeHUSI HOMUHaIbHbIX MePBUYHbIX TOKOB

4.1.1 OpHonpejenbHbIe TpaHchopMaTopsl
HopMupoBaHHble 3HaYeHWUS HOMUHaNbHBLIX NMEPBUYHbLIX TOKOB ClieaytoLue:
JO - 12,5-J5. 20-25-30-40-50 60-75 A,

a TakKXXe X AecATnYHbIE, KpaTHbIE NN ApO6HbIe 3Ha4YeHuA. rlpe,EI'I'IOLITVITEJ'IbeIe 3Ha4YeHNA NOAYEPKHYTHI.

4.1.2 MHoronpegenbHble TpaHChopMaTopbl

HopmunpoBaHHbIe 3HauyeHua faHbl B N. 4.1.1, npeanoyYTUTeNbHbI 3HAYEHNA C HAUMEeHbLLUM

HOMWHaIbHbIM TOKOM I'IepBI/I'-IHOI‘/II 06MOTKMN.

4.2 HopmMmupoBaHHbIe 3HAYEHUS HOMUHA/IbHOI0 roka BTOpVI‘-IHOI7I 06MOTKM

HopMupoBaHHble 3Ha4YEeHNS HOMUHANLHOTO TOKa BTOPUYHO 06MOTKM: 1/1,2 1 5 A,
npeAnoYTUTeNIbHbIM 3HaYeHUeM asnseTca 5 J1.

MprimeyaHne — HopMPOBaHHBIMA 3HAUEHWSIMIM TPAHCHOPMATOPOB B MPYTINaX, COeaMHEHHBIX TPEYTONHUKOM,

AKTAKITCA TC XKe 3HAYeHVA, fefleHHble Ha -3 .
13
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4.3 HopMMpOBaHHbIN TOK NPOLO/HKNTENBHOMO Harpesa
HopMVpoBaHHbI TOK MPOLO/MKUTENIbHOFO HarpeBa He AO/MKEH ObiTb HUDKE, YEM HOMUHAMbHbIN
NepBUYHbIIA TOK.
Mp1M HOPMUPOBAHHOM TOKE MPOAOMKMUTENbHOIO Harpesa, MPEeBbILIAOWEM HOMWUHa/bHbINA

MepBUYHBIV TOK, MNpesnouTUTenbHbl 3HadeHuns: oT 120 % po 150 % n 200 % OT HOMWHaNbLHOrO

NepBMYHOI0 roka. ecnun I'IOC]'IEAHI/IVI HOpMUMpOBaH.

4.4 HopMUpOBaHHbIe 3HAYEHUS] HOMUHAIbHOWN BbIXOHOW MOLLHOCTY

HopMupoBaHHbIe 3Ha4eHNA HOMUHA/IbHOI BbIXOAHON Mo HOCTK 40 30 BA:

25 -50-10-15-30 BA

3HaueHus cebilwe 30 BA MOryT 6bITb BblGpaHbl N0 TPe6OBAHMIO 3aKa3uMKa.

MpuMeyaHme —L1/1s1 KOHKPETHOK TPAHCHHOPMATOpPA, MPOV3BEAEHHOTO € OfHMM U3 3HAUEHMA HOPMUPOBAHHON
HOMVH/TbHOW BbIXQZHOW MOLLHOCT V1 1 COOTBETCTBYHOLLYIM €01 KIaCcCOM TOUYHOCTH, [EKapvpOBaHUe fpyTX BbIXOOHbIX
MOLLIHOCTEA, KOTOPbIE SBASKOTCA HC CTAHAPT HbIMM, HO COOTHECEHHBIMM C HOPMUPOBAHHBIMA KITAaCCaMI TOUHOCTH,
HEOMyCTVMO.

4.5 HopMuypoBaHHble 3Ha4eHUs KpaTKOBPEMEHHOI0 TOKa KOPOTKOr0 3aMblKaHUS

TpaHchopmaTopbl TOKa, CHabXKeHHbIe (DMKCUPOBAHHO NEPBUYHO 06MOTKOI B BMAE KaTyLUKM
NN CTEPXKHSA, AO/MKHbI COOTBETCTBOBATL TpeboBaHuaM 4.5.1 n 4.5.2

4.5.1 HoMUHaNbHbIN KPpaTKOBPEMEHHbI TOK TEPMUYECKON CTOMKOCTU (/%)

HoMVHaNbHbIA KPaTKOBPEMEHHbI TOK TEPMUYECKOW CTOMKOCTM (/«,) AN KaXKAOro

TpaHcgopmartopa fO/MKEH ObITb YKasaH B TEXHWYeCKOM macnopTe (cm. 2.1.28).

4.5.2 HOMUHanNbHbIN KPaTKOBPEMEHHbIN TOK AUHaMn4ecKoi ctoikoctu (/i)

3HayeHMe MOMMHANBHOFO KPaTKOBPEMEHHOIO TOKA JMHAMWYECKOW CTOKOCTM (/fs,) pomkHo
rnpeBbillaTh B 2,5 pasa HOMUHA/bHbIA KPaTKOBPEMEHHbIA TOK TEPMUYECKOI CTOMKOCTU W 0OMKHO
YKa3blBaTbCs B TEXHMYECKOM MacropTe TO/NLKO B TOM Cly4ae, ecii ero 3HaueHue OT/INYAeTCs OT 3TOro

npesbiweHuns (cm. 2.1.29).

4.6 MpenenbHO LONYCTUMOE NMpeBbiLleHne TeMnepaTypbl

TemnepaTypHbIii PeXWUM TpaHchopmaTopa TOKa MpW MPOTEKaHWM TOKa B MepBUYHON 06MOTKE,
PaBHOTO HOPMMPOBAHHOMY TOKY MPOAO/KMTENbHOIO HarpeBa, W MpU Harpyske, COOTBETCTBYIOLLEN
HOMUHa/IbHOMY BbIXOAHOMY TOKY, He AO/DKEH MpeBbIWaTh AOMYCTUMbIX MPEAenoB, MPUBEAEHHLIX B
Tabnuue 2. 3TV 3HAUYEHMS BbIGMPAIOT B 3aBUCUMOCTM OT Paboumx YCNOBUIA NPUMEHEHWS, NPUBEIEHHBIX B

pasgene 3.
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Ecnu TemnepaTypa OKPY)XaloLLero BO3AyXa MpPeBbIlaeT 3HaueHus, NpeAcTaBneHHble B 3.1, TO

JONycTMMOe MpeBbllIeHWe TemnepaTypbl TpaHc(opmaTopa, COrfacHo Tabnuue 2,  [OMKHO ObiTb
YMEHbLUIEHO 0 3HAYEHWs, PABHOTO MPEBLILLIEHMIO TEMMEPaTYpbl OKPY>KaloLLEero Bo3ayxa.

Ecnu TpaHcdopmaTop npefHasHayeH 419 aKcnyaraumu Ha BbicoTe cBbiwe 1000 M, a ucnbITaHUA
MpoBefeHbl Ha MeHbLLEW BbICOTE, TO 4OMYCTMMbIE MPeAensbl MPeBbILEHNS TeMMepaTypbl, NPUBELEHHbIE B
Tabnuue 2, AOMKHbI ObITb YMEHbLUEHbI Ha 3HAYEHWs, paccyMTaHHble Ha Kaxable 100 M BbICOTbI, €Cu
MeCTO 3KcnyaTaumm TpaHcopmaTtopa npesbiwaet 1000 m:

a) MacnoHano/IHeHHbIe TpaHc(opmaTopbl - Ha 0.4 %;

b) cyxue TpaHchopmatopsbl - Ha 0,5 %.

JonycTumble npegenbl NpeBbilLeHUs TeMMepaTypbl 0OMOTOK OFpaHMYeHbl NGO CambiM HU3KUM
Knaccom TenioCcTOMKOCTU K30MAUMKU, NN6G0 TemMnepaTypHbIM HArpeBoM CcamMux O6MOTOK, nn6o
TemMnepaTypHbIM HAarpeBOM OKPYXKalOLEero BeLLEeCTBa, B KOTOPOE OHW MNOMeLieHbl. MakcumanbHble
3HaYeHMs TEMNEePaTypPHOro NPeBbILLEHNS A1 Pas3INYHbIX KNacCoB U30AALUN NPUBEAEHBI B Tabnuue 2.

Ta6nuuya 2 - [onycTUMble Npefenbl NPEBbILLEHNS TEMMNEPaTypbl 06MOTOK

Knacc nsonauun MakcvManbHoe npesbIleHne
(B cooTBetcTBMM ¢ 1EC 60085) Temnepatypsl,
K
Morpy>eHHble B Macno - BCE K/acchbl. 60
MorpyeHHbIe B Macno CrepmeTusalmen - sce 65
Kfacchbl.
3annTble B KOMMNayHS - BCe K/acchbl. 50
He norpy>keHHble B Macno U He 3a/IUTble B KOMMayH[, -
Knaccebl:
Y 45
n 60
E 75
B 85
F rno
H 135

MpvMeyaHne — [ns HEKOTOPbIX BWAOB MPOAYKLMM (HampuMep, pesvHbl) M3roTOBUTENb JO/KEH
YKa3bIBaTb MOAXOLALLIMIA KMace U30NsLN.

Korga TpaHcopmaTop WMMeeT BCTPOEHHbIA pacluMpuTenb, 3anofHEHHbIA WHEPTHbLIM as3oMm
MoBEPX Mac/fa, Win BbIMOMHEH B FEPMETUYECKOM KOpnyce, TO MpeBbllleHWe TeMnepaTypbl Kopnyca um
Macna Ha NoBepPXHOCTW paclLUMpUTENs He AO/KHO npesbiwath 55 K.

Ecnn TpaHcgopmaTop He MMeeT BCTPOEHHOrO pacluvpuTens, TO MpeBbileHWe TeMnepaTypbl

macfia B BepXHeii YacTu Kopryca He 4O0/MKHO NpeBbilaTth 50 K.
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TemnepaTypHOe NpPeBbILEHWE HAMEPSETCS Ha BHELUHWUX MOBEPXHOCTAX CEPAEYHUKA W APYruX
METa/ININUECKMX YacTAX, KOHTAKTUPYIOLWMX UK BAM3KO MPUMEeraloliMx K HeMy, TeMnepaTtypa U3onsuum

HE A0/DKHa NpeBbIWaTh 3Ha4YeHwi, NnpunBeAEHHbLIX B Ta6m/|u,e 2.

5 Tpe6oBaHWS K KOHCTPYKUUU

5.1 Tpe6oBaHUA K NPOYHOCTU M30NSALUN

HacToswme Tpe60BaHNA OTHOCATCSA KO BCEM TWUNam M301ALMM TpaHC(opMaTopoB TOKa.
JononHutensHble Tpe60BaHNA AN ra3oHanONHEHHbIX TPAHCHOPMATOPOB TOKA HAXOAATCSA Ha CTaguu
paccMoTpeHuns.

5.1.1 HomMnHasbHble YPOBHW MPOYHOCTU N30NALUN SNA NEPBUYHbLIX BBOAOB

HoMMWHanbHble YPOBHM MPOYHOCTU M30MALMM NEPBUYHON 0O6MOTKM TpaHchopmaTopa Toka
6a3MpyroTCA Ha 3HA4YeHUAX HanbOoMbLLEro paboyuero HanpsXkeHUn ans obopyposaHmm Um

[nsa TpaHcdopmaTopoB ToKa 63 NepBUYHON 06MOTKU 1 6e3 COBCTBEHHOW NMEePBUYHON 1301gLUN
NnpuHATO 3HayveHue U,, = 0,72 kB.

5.1.1.1 Ana BBOAOB, MMEKOLLUX 0,72 van 1,2 KB, HOMUHaNbHbIA YPOBEHb MPOYHOCTM
U30M15LMN COOTHOCUTCSA C HOMUHA/IbHBIM UCMbITaTe/IbHbIM HAMpPsXXEHUEM NPOMbILLIEHHOW YacTOThbl B
COOTBETCTBMM C Tabnmueii 3.

5.1.1.2 Ansa BBOAOB, MMerowmx Um= 3,6 kB u Bbiwe g0 300 KB, HOMWHaNbHbI YpOBEHb
MPOYHOCTN N3ONALMMN COOTHOCUTCA C MOMUHANIbHBIM UCTbITATENbHBIM HaNPSXKeHWeM rpo30BOro
MUMMY/bCa U C HOMUHAMIbHBIM UCMbITaTe/IbHbIM HamnpPsKeHNEeM MPOMbILLIAEHHOW YacTOThbl B COOTBETCTBUU
c Tabnuuei 3.

Bbl6op MexAay anbTepHaTUBHLIMU UCMbITATENIbHLIMU YPOBHAMU ANS OAHOr0 3HaYeHms Um
[lenaeTcs Ha 0cHoBaHMM TpeboBaHMiA cornacHo IEC 60071-1.

5.1.1.3 Ans BBOAOB, Metowmx U,, cebie 300 KB, HOMUHaNbHbI YPOBEHb U30/ISLUM
COOTHOCUTCA C UCMbITaTe/IbHbIM HOMUHA/IbHBIM  HanpsiXXeHWeM KOMMYTaLMOHHOIO UMMY/bCa U C
HOMWHA/IBHBIM UCMbITaTeIbHbIM HaNPsXeHWeM rPo30BOro UMMy/bca Y BbIBUPAeTCs B COOTBETCTBUN C
Tabnuueli 4.

Bbi6op Mexay anbTepHaTUBHLIMU UCMbITATE/IbHbIMW  YPOBHAMU A8 OAHOMO 3HadYeHms Um

AenaetTca Ha OCHOBaHUK Tp66OBaHI/Il7I cornacHo 1EC 60071-1.



FOCT IEC 60044 1-2013

Ta6nuya 3- HoMMHanbHble YPOBHM NPOYHOCTU M30MSLMM NEPBUYHBLIX BBOAOB TPaHCHOPMATOPOB C

nux 300 kB
Haun6onbLiee paboyee HomunHanbHoe ucnbiTaTelbHOe HoMunHanbHOoe ncnbiTaTesibHoe
JencTBytoLLee HanpshkeHne A34 JencTBytoLee HanpshkeHne MNUKOBOE HanpsXXeHne rpo3oBoro
obopypoBaHus U,,, MPOMbILLIEHHOW YacTOThl, NMMy/bCa,
KB kB KB
0,72 3 -
1.2 6
3,6 10 20
40
7,2 20 40
60
12 28 60
75
175 38 75
95
24 50 95
125
36 70 145
170
52 95 250
72.5 140 325
100 185 450
123 185 450
230 550
145 230 550
275 650
170 275 650
325 750
245 395 950
460 1050

MprMeyaHne — 19 YCTaHOB/EHHbIX HA OTKPLITOM BO3/yXe (BHE MOMELLIEHVIA) TPaHC(OPMATOPOB PEKOMEHYETCS

BbIOVPaTL HavbOosIee BbICOKMIA YPOBEHD MPOYHOCTY M3OMALMN.
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Ta6nuuya 4 - HOMUHabHbIE YPOBHW MPOYHOCTY M30MSALMN NEPBUYHBIX BBOAOB TPAHCHOPMATOPOB C

1 w> 300kB

Hau6onbluee pabouee geicTaytoLlee HomwuHanbHoe ncnbiTateNnbHoe HomuHanbHoe
HanpsxkeHue ans obopygosaHus U,, , NMUKOBOE HanpsXXeHue ucnblTaTeNbHOE NMUKOBOE
KB KOMMYTaLMOHHOI0 NMMY/bCa, HarnpsXeHve rpo3oBoro
KB umnyneca, KB
300 750 950
850 1050
362 850 1050
950 1175
420 1050 1300
1050 1425
525 1050 1425
1175 1550
765 1425 1950
1550 2100

MprmMeyaHue | — [Ins yCTaHOB/EHHBIX HA OTKPLITOM BO34yXe (BHE MOMELLIEHNIA) TpaHC(OPMAaTOPOB PEKOMEHLYETCS
BbIOVPaTL HaMbOoee BbICOKMIA YPOBEHb MPOYHOCTU M30MALIAM.

MpuMcyaHHE2 — YPOBHY UCTIbITATENIbHOrO HaNpshkeHns 41 Um =765 KB OKOHYaTe/IbHO HC YCTaHOB/IEHbI, MO3TOMY B
JanbHeiilex! MOXET MOTPe6oBaTLCS KOPPEKTUPOBKA IAHHBIX UCTTbITATENbHBIX YPOBHEH KOMMYTALWIOHHONO M rPO30BOr0
VIVIMY/15COB.

5.1.2 [ononHuTeNbHble TPeboBaHUA K NPOYHOCTU U30AALUM NEPBUYHBIX BBOLOB

5.1.2.1 Tpe6oBaHUs K UCNbITaTeNbHOMY HaMpPSXXeHWI0 NPOMbILLNEHHON YacToTbl

BBoabl, MetoLLMe HanbosbLiee paboyee HanpsXkeHne Ans  06opynoBaHus U,,> 300 kB,
JO/MKHbI BbIEPXNBATH HANPSHXKEHWE NMPOMBILLIEHHONM YacToTbl, BbIGpaHHOE B COOTBETCTBUMW C YPOBHEM
UCMbITATE/IbHOrO HaMpsXXeHWUs rpo3oBOro UMMynbca, cornacHo Tabnumue 5.

5.1.2.2 Tpeb60BaHMsi K yPOBHIO YaCTUYHbIX Pa3psgoB

TpeboBaHMS K YPOBHIO YaCTUYHbIX pPa3pafoB NPUMEHUMbI K TpaHcopmMaTopam ToKa, HauuHas ¢
Um> 7,2 kB.

YPpOBeHb YaCTUUHBIX Pa3psAA0B He AOMKeH MpeBblllaTh NPeAenos, YKasaHHbIX B Tabnvue 6, npu

ncnbiTaTeNbHOM Hanps>XeHun, yKasaHHOM B TOW Xe Ta6n|/|u,e, N NPUMEHMMOM TOJIbKO Noc/e nposeaeHnsA

npeaBapuTenIbHOro UCnbiTaHNUA Hanpsa>XeHWem, cornacHo 8.2.2.
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Tabnwu ua 5- HomuHanbHble YPOBHU UCMNbITATENbHbIX Haﬂpﬂ)i(EHMlz I'IpOMbILU]'IQHHOVI 4acCToThbl

nepBUYHbIX BBOAOB TpaHctopmaTopos ¢ U,, > 300kB

HomuHanbHoe ncnbiTaTeIbHOE NKOBOE
HanpshkeHue rpo3oBoro UMMy bca, KB

950

1050

1175

1300

1425

1550

1950

2100

Ta6nuuya 6 - VcnbiTaTeNbHbIe HANPSHXKEHWUS U COOTBETCTBYIOLLME UM YPOBHY AOMYCTUMbIX 3HAUeHW

YaCTUYHbIX paspsaoB

Twvn 3a3eMfieHns cUCTeMbI

kB
CwncTema ¢ 3a3eMNEeHHOA (>
HelTpanbto (KoahnumeHT 1,2 OT/-ft
KOPOTKOI0 3aMbIKaHUSI Ha 3eM/I0
< 15)
CuncTema ¢ U307MpPOBaHHOW MK 12 nw
He3a(h(heKTUBHO 3a3eMNEHHOW 12Y /-4

HenTpanbto (KoahthmumeHT
KOPOTKOrO 3aMblKaHus Ha 3eM/ilo
> 1,5)

VcnbiTatensHoe
[encTeytouiee
HanpskeHve npu
ornpeAeneHnn ypoBHs
YaCTUYHbIX paspsaoB,

HomunHanbHOe McnbITaTeNbHOE AeicTBYOLLEE
HanpsKeHWe NMpPOMbILLAEHHOI YacToThl, KB
395
460
510
570
630

680
880

975

JonycTuMblii YpoBeHb YaCTUUHBIX

pa3psaos,
nKn
Twvn nsonayum
XXNAKOCTHaA TBEpAas
10 50
5 20
10 50
5 20

MprMeyaHme | — EC/m cuCTeMa YCTaHOBKY HETPa/IN HC M3BECTHA, TO BbIGMPAOT 3HaUEHMS A4/1A CUCTEM C

V30MMPOBAHHOV W HES(EKTVIBHO 3a3eMITEHHOV HEATPASTbHO.

MpumMcyaHnc2 — JonyCTUMbIA YPOBEHb YaCTUUHBIX Pa3PsiaoB Takke MPVEMIEM 1 [/ YaCTOT OT/IMUHBIX OT

HOMVHa/IbHOI YaCToTbl.

5.1.2.3 TpeboBaHWS K UCMbITAHUSM CPe3aHHbIM FPO30BbIM MMMY/ILCOM

iy
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[aHHoe ucnoitaHue ABAgeTCA LONOMHUTENbHLIM U NPOBOAUTCA NO COrNIaCOBaHUIO MeXay
nponssognTenemMm n 3akasdimkom. nepBW-IHbIVI BBO/, AO/DKEH BbIAEPXMBATb UCMbITATENIbHOE HaMpPsaXXeHne

Cpe3aHHOro rpo3oBoro nMmMynsca 3HayeHnem 115 % OT MOAHOrO rpo30BOro UMNynbCea.

MprmeyvaHe — MeHbLLVe 3HAYEHVA UCTIbITATELHOTO HaMNpPsHXEHWA MOryT 6bITb COrMacoBaHbI MeXay
M3roToOBUTENIEM W 3aKa34NKOM.

5.1.2.4 Tpe60BaHWA K UCMbITAHUIO 3/IEKTPUYECKON eMKOCTW M TaHTeHCa yrna AUaneKTpuyeckmx
noTepb

[JaHHble TpeboBaHUA pPacnpoCTPaHAOTCA TONLKO Ha TpaHChopMaTopbl C NepBUYHO 0OMOTKOM,
MOTPY>XEHHOM B XMAKYH m3onsumo ¢ Um> 72,5 kB.

3HaueHns aNeKTPUYECKO eMKOCTM 1 TaHTreHca yria noTepb (tg 6) 4OMKHbI COOTHOCUTLCS C

HOMMHaNIbHOI YacTOTOM W YPOBHEM HampsikeHus B AnanasoHe oT 10 kB go Umf-JS.

MpuymMeyaHye 1— Llenbto JaHHOrO UCTbITaHs SIBNSETCS NPOBEPKA COOTBETCTBYA NMPOAYKLMN YKa3aHHbIM
3HaueHmAM. Mpeses! A0MYCTUMbIX OTKIIOHEHWA COT/IacOBbLIBAKOTCA MEXAY MPOV3BOAVTEIEM U 3aKa3HVKOM.
MprMcyaHmne2 — TaHreHc yrna noTepb 3aBVCUT OT BALA U30NALWW, HAMPSHXKEHWA Y Temreparypbl. Ero sHaueHve

npuV J & nTemnepatype OKPYAOLLIEro Boayxa, Kak MpaBwio, HC JO/KHO npesbiats 0,005.

51.25 Tp66OBaHI/IFI K UCMNbITaHNKO MHOTOKpPaTHbIMU Cpe3aHHbIMW TPO30BbIMU MMNYy/NbCaMn

[JaHHoe ucnbiTaHWe SBNSETCA JONOAHUTENbHBIM 1 MPOBOAMUTCA NO COTNacoBaHNIO MeXay
MpPoOun3BOAMTENEM U 3aKa3uMKoM. [lepBMUHas 06MOTKa Mac/NOHaMOMHEHHbIX TPaHCHOPMaTOPOB TOKa C
U,u> 300 KB go/mKHa 6bITb NCMbITaHA MHOTOKPaTHLIMU CPe3aHHbIMU UMMYbCaMun 415 NPOBEPKM
YCTOWYMBOCTY TpaHC(opmaTopa K BbICOKOYACTOTHLIM Neperpy3kamM, KOTOpble MOTYT BO3HMKATb Takxke U
B npouecce paboThl.

B npunoxeHnn B npuBefeHa TOMbKO KpaTKas MHGOPMaLMsa 0 BO3MOXHOI npoueaype
MpOBeSEHUS AaHHbIX UCMbITAHWIA, T. K. 415 NOAPOGHOr0 ONMCaHMS OMNpefeNieHHbIX KpUTEPUEB MPUEMKM 1

Mporpammbl UCMbITaHWA HE UMEeTCa JOCTaTOUYHOMO OMbITa B AaHHOW cdepe.

MprMeyaHme — KOoHCTpYKLMS 060pya0BaHIS O/KHA ObITh TLLATE/LHO UCCMe0BaHA Ha NMPeaMeT BHYTPEHHEro
3KPAHMPOBAHWSA Y TEOPETUYECKOIO OTCYTCTBUSA MEPEXOAHBIX MPOLIECCOB B TOKOBbIX COBAMHEHIAX.

5.1.3 TpeboBaHMA K UCMbITAHWIO MPOYHOCTN MEXCEKLIHOHMOM N308LMK

V3014418 NepBUYHOrO BBOAA Y BTOPUYHBIX BbIBOAOB, pPa3feneHHbIX Ha ABe 1 60/1ee cekuuu,
[0OMKHA BblAEPXXMUBaTb HOMUHA/bHbIE UCMbITATE/IbHbIE HAMPSXKEHWUS NMPOMbILLIEHHOW 4acTOTbl, paBHble
JelicTByloLLeMY 3HadeHMI0 3 KB, npuknafbiBaeMble NOOYEPEAHO MEXAY KaXKAoW CeKuuel H
COeMHEHHBIMN MeXAY CO60M, NpoUNMK CEKLMSMU 0OMOTKM.

5.1.4 TpeboBaHUA K UCNbITAHUIO MNPOYHOCTU M30AALUN BTOPUYHBIX BbIBOLOB

M30n5umsa BTOPMYHBIX BbIBOLOB [O/MKHA BbIAEPXKMBATL HOMUHANLHOE UCNbITaTeNbHOE
Hanps>keHve NPOMBbILLNEHHO YacTOThbl, PaBHOE eiCTBYIOLLEMY 3HaYeHMI0 3 KB.
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5.1.5 TpeboBaHMA K UCMNbITAHWNIO MPOYHOCTM MEXBUTKOBOI U30NALMUK

HomuHanbHOoe ucnbiTaTeNbHOE HanpshKeHue AN NPOBEPKM MPOYHOCTM MEXBUTKOBOW M3018LMN
cocTtanset 4,5 kKB (amnantyaHoe).
[na HEKOTOpbIX TUNOB TPAHC(HOPMATOPOB MOrYT ObITb MPUMEHEHbLI 3HAYEHWS HAMPSXKEHNS,

yKa3aHHble H/XKE, B COOTBETCTBUW C MPOLIefypamu UCNbITaHWiA, NpeacTaBeHHbIMK B 8.4.

MprmedaHne — HeoGXoayMo UMET B BiAdY, YTO B 3aBICMMOCTY OT TECTOBOI MPOLIEdyPbl (hopMa BOHbI MOXET
GbITb CUMTbHO MCKaYKEHA.

5.1.6 Tpe6oBaHMs K UCMbITAHUIO NPOYHOCTN BHELUHEN N30AALUN

5.1.6.1 3arpssHeHue

[ns  TpaHchopmMaToOpoB TOKa HApYXXHOW  yCTAHOBKM C  KEpaMUYEeCKMM  U30M1STOPOM,
BOCMPUMMUYMBBLIM K 3arpA3HEHWsIM, JMHA NyTU TOKa YTeUKW ANS PasfIMUHbIX CTereHel 3arpsisHeHus
npueegeHa B Tabnuue 7.

Tabnuuya 7- [anHa NnyT TOKa YTEUKN B 3aBUCMMOCTU OT YPOBHSA 3arpsa3HeHns

YpOBeHb 3arpAa3HeHuns MuHMMabHas gavHa nyTu [vHa nyTu ToKa yTeukw,
TOKa yTeYKM, OTHECeHHas K
MM/KB 1) 2) pa3ps4HOMY PacCTOSHUIO
1/Terknii 16
o <3,5
Il CpegHuin 20
Il CrnbHbINA 25
. <4,0
IV O4eHb CUIbHBIN 31

"OTHOLWEHNE ANNHBI HY T TOKa YTeUKM MeXay (ha3oil 1 3em/eil K AeCTBYHOLLEMY 3HAUYEHMIO
MexaydasHoro Hanbonbluero paboyero HanpsxxeHus ans o6opynosanHus (cm. 1EC 60071-1).
"Bbonee nogpobHas MHHOPMaLMA 0 JOMYCTUMbIX OTKIOHEHUAX AAMHBI NYTU TOKA YTEUKN MpK
Npoun3BOACTBE TpaHc(hopMaTopoB npeacTasneHa B 1EC 60815.

MprvMeyaHne 1 — CBOIACTBA W30/ALWIOHHON MOBEPXHOCTU B 3HAYUTE/ILHON CTEMeHW 3aBUCST OT (hopMbl

30/1TOpA.
MprvMeyaHne 2 — B cfabo 3arpsisHEHHbIX paiioHaX MPM HAMYMM  OMbma  3KCIUTyaTalyim  MOXET

UCMOMb30BATLCA  [/MHA  MyT  TOKa  yTeukM  MeHee  16Mw/kB. HO  HC  Hwke  npegera
12 mv KB.

MprMeyaHne 3 — B palioHax C 04eHb CTbHBIM 3arpssHEHEM [yIHA MyTU TOKA YTeUKu
31 MMKB MOXET HC COOTBETCTBOBATb TPEOOBAHWSM HACTOSLLErO CTaHAapTa M B 3aBMCMMOCTM OT OfbiTa
3KCM/TyaTaLm HWH pesyrisTartoB f1abopaTtopHbIX WCTbTaHWA MOXET ObMb YBEMMUEHa; B HEKOTOPBLIX CiTyuasix
CcrefyeT NpUHSTb PeLLieHre O MepYIOAMHECKO/ NMPOMbIBKE V30/ALMM.

5.1.7 Tpe6oBaHUs K OMpeLeneHnto YPOBHA pasMonomex

[aHHble TpeboBaHWA pacnpoCTpaHAlOTCA Ha TpaHcgopmatopbl Toka ¢ Un > 123 kB npu
YCTaHOBKE Ha MOACTaHUMAX C BO3AYLLUHOW N30MALMEN.

YpoBeHb paguonomMex Npu YCnoBUSX W3MEPEHUS, MPUBEAEHHbIX B 7.5, He AO/HKEH MPEBbILATH

2500 MKB npu ncnbiTaHusax Hanps>keHwem 1,1 U J-fi.
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5.1.8 Tpe6oBaHWs K BeNYMHE NepegaBaeMbiX NepeHanpsXXeHuni

[JaHHble TpeboBaHNA pacnpoCTPaHATCA Ha TpaHChopPMaTopbl TOKa C:

Dw> 72,5 KB npyn Hannumnm nepeUYHOA 06MOTKM;

Um > 72,5 kB 6€3 nepBUYHOIi OOMOTKM C MOAKNHOYEHHLIM 060pYyAOBaHMEM  (Hampumep, ¢
NMOAKNOYEHHON 3NerasoBoil KOMMYTALMOHHOW annapaTypoii, BBOAOM TpaHC(opMaTopa, NPOXOAHbIM
Kabenem).

MepeHanpsXXeHWs, NepefjaBaeMble OT NEPBUYHOIO BBOAA K BTOPUYHOMY, HE AO/DKHbI NPEBbILLATH
3HaYeHW, NpuUBeLeHHbIX B Tabaumue 16, MpU yCNOBUAX UCMLITAHUW Y U3MEPEHUA, MprBeAeHHbIX B 9.4.

MpumeyaHne 1 — XapakTepuUCTVKM  (QOPMbl  BO/HbI - HaMpPSDKEHVS  UMEHOT  VCKaXKEeHWs!,  Bbi3BaHHbE
KOMMYTaLIOHHBLIMM OrepaLysivm.

Mpy Mevanuc 2 —[pyrvie ypoBHY NEPeHanpshkeHii MOryT ObITb COr/lacoBaHbl MEXIY NMPOVZBOAVTENIEM W
38KA3UVKOM.

Nmnynbc TUna A NpUMeHsieTCs Ans TPaHC(HOPMaTOPOB TOKA, MCMOMb3YEMbIX Ha MOACTAHLMSX C
BO3/lyLLIHOW M30MsLMeid, @ UMNYNbC TUNA B NpUMeHsieTcs A3 TpaHC(hopMaTopoB TOKa, YCTaHOBMEHHbIX
Ha 3/1erasoBbIX MOACTAHLMAX B METAIMYECKOM KOpryce.

MpefenbHble MUKOBbIE 3HAUEHMS NepefaBaeMoro fnepeHanpsiKeHus, NpueeeHHble B Tabnuue 16,
W W3MepeHHble B COOTBETCTBUM C MeToAaMu, YKasaHHbIMU B 9.4, COOTBETCTBYIOT TpeGOBaHUSAM

Heo6X0AMMOIA 3alMTbl 3NEKTPOHHOIO 060PYA0BaHNS, MOAKIOYAEMOr0 K BTOPUYHOMY BbIBOAY.

Tabnuua 16 - JonycTuMmble Npefesbl nepefaBaemMoro nepeHanpsxeHns

Tun nmnynsca A B

MnKoBOe 3HaueHue BO3AeiCTBYIOLLEro 5/2
nepBuYHOro Hanpsxenus (U,) V2 1,6;/3|/| A

XapakTepucTkn (opMbl BO/HbI:

- HopMupoBaHHOe Bpems (poHTa (Tt) 0,50 Nikc + 20 %

- Bpema fio nonycnaga uMnynsca (7Y) > 50 MKC

- Bpems poHTa (I,) 10 HC X20%

- LNNTENbHOCTL curHana (T2) > 100 He

Mpegenbl MMKOBbIX 3HAYEHN I 1,6 kB 1,6 kB

nepefaBaemMoro nepeHanpshkeHns (£0)

5.2 TpeboBaHMM K MeXaHWYECKOI NMPOYHOCTH

[aHHble TpeboBaHUA MPUMEHSIOTCA TOMbKO K TpaHcopmaTopam Toka ¢ (/* = 72,5 KB 1 Bbiwle.

B Tabnuue 8 npuBedeHbl UCMbITaTe/lbHble CTATUYECKME Harpysku, K KOTOPbIM [O/DKHbI ObITh
YCTONYMBbI TpaHC(OPMATOpPbI TOKA, B TOM YKC/E HAarpy3ku OT BETpa U rononeja.

YKa3aHHble WCNblTaTe/lbHble Harpy3ky MNpUKNagbiBaloT B I060M HanpasfieHUW K NepBUYHbLIM
BBOZaM.
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Ta6nuuya 8- CTaTUyeckue UCMbITaTeNbHbIE HArpy3Ky

3HayeHme HanbonbLlero paboyero VcnbiTatenbHasa ctaTnyeckas Harpyska FK
HanpsxeHusa U, N
KB Knacc Harpysku | Knacc Harpyskn 11
Ot 72,5 po 100 BKtOY. 1250 2500
Ot 123 fo 170 BK/tOu. 2000 3000
OT 245 f0 362 BK/IOM. 2500 4000
>420 BK/IIOM. 4000 6000

MpumMeyaHne) — CymMa Harpyrok. AEACTBYHOLLYX B OObIMHbIX PabouMX YCMOBUSIX SKCMUTyaTaLyu, HC
[lo/mkHa npesbiwaTs 50 % OT uenbIrare/bHbIX.

MpumcyaHnc2 — B HeKOTOpbIX Crlydasix, TpaHC(opmaropbl TOKa C MPOXOLHLIMA TOKOBbIMA BBOZEMM,
[O/DKHbI BbIEMKVBATL AMU30AMUECKVE SKCTPEMaSbHbIE AMHAMWYECKME HArpy3kn (Hanpumep, 13-3a KOPOTKOro
3aMbIKaHV1s), KOTOPbIE MOTYT MPeBbILLATH B 14 pasa CTaTUHECKYHO Harpy3Ky Mpu UCTIbTaHMSIX.

MpumeyaHHe3 — [iA psda CryyaeB HeOGXOAVIMO YCTAHOBUTL MEXaHUYECKOE COMPOTYBIEHVE KPYUEHWIO
MepBUYHBIX  BBOJOB. BermumHa NpUKIaObIBaEMOro KPYTALLErO MOMEHTA MPW WCTbTaHUA  JOMxHA  ObiMb
COrv/iacoBaHa Mexay NpoM3BOAUTENEM Y1 3aKa3UMKOM.

6 Knaccudukauyms ucnblitTaHuin

McnbiTaHns, yKasaHHble B HacTOALLEM cTaHAapTe, KnacCUpuUUMPYOT Kak TWUMOBble, MPUeEMO-
CAaTo4Hble ¥ crneyunanbHble.

Tunosble UCNbITAHNA

VcnbiTaHMs  BbINOMHAKT MNa 0TO6pPaHHOM)bIX) TpaHcdopmartope(ax) OAHOro Tuna, uTOOLI
NPOAEMOHCTPUPOBaTL €ro  COOTBETCTBME 00WwMM TpeboBaHUAM  crneumdukauun. [Oas  TUNOBbIX
UCMbITaHWUI NYHKTbI NPUEMO-CAATOUYHbIX UCNbITAHWIA HC MNPUBOAATCS.

MpyMeyaHue — JIErMTUMHOCTb TUMOBbIX MCTbTaHWA  Ha TPaHCHOPMATOPe C He3HAUMTE/bHON MoadmKaL et
WM NPV €10 HErosHo CO0pKe A0/mkHa ObITb COrlacoBaHa MeXy NPOM3BOAMTESEM 1 3aKa3HUKOM.

MpnemMo-cAaTouHble UCMbITaHUs

McnblTaHus, KOTOPbIM MOABEPraeTcs KaX bl TpaHcthopmaTop.

CneymanbHble UCTbITaHWs

McnblTaHusl, OTMMYHbIE OT TUMOBBLIX WUCMbITAHUIA WAU MPUEMO-CAATOUHBIX, HO COM/lacoBaHHbIE

MeXay npon3sognTenieM 1 3akas4mkom.

23



FOCT IEC 60044-1-2013
6.1 TunoBble UCMbITaHUA

K TMNOBbLIM MUCMbITAHUAM OTHOCATCS UCMbITAaHUA TPaHCHOPMATOPOB TOKA (419 NONYYEHNSs
noApo6HOI MH(OopMaLUK CAeNaHbl CCbINIKA Ha OTHOCALLMECH K HAM MOAMYHKTbI), MPUBELEHHbIe B
crefyroLmx nogpasgenax:

a) UCNblTaHWe Ha CTOMKOCTb K KPaTKOBPEMEHHbLIM TOKaM KOPOTKOFO 3aMblKaHMs (CM. 7.1);

b) ncnbiTaHWe Ha Harpes (CM. 7.2);

C) UCMbITaHWe HanpsXXeHneM rpo3oBoro umnynsea (cMm. 7.3.2);

d) ncnbiTaHMe HanpsHXKeHNEM KOMMYTaLMOHHOTO umnynsca (cm. 7.3.3);

€) UCnbiTaHue TPaHCHOPMATOPOB HAPYXXHOT0 UCMONHEHUA MO AoXA4eM (CM. 7.4);

0 onpeaeneHue norpewuHocTel (cM. 11.4 u/vnn 12.4, 11.6, 125 n 14.3)

g) M3MepeHne HanpsXXeHus paguonomex (cm. 7.5).

Bce TUNOBbIE UCMBITAHUA AW3NEKTPUYECKUX NapaMeTpoB LO/IKHbI ObiTb BbIMOSHEHbI HA OfHOM W
TOM XXe TpaHC(hopmaTope, eC/iN He YKa3aHO MHaue.

Mocne NpoxXoXfeHns TpaHcthopMaTopamy TUMNOBbIX UCMbITAHUIA AN3NEKTPUYECKUX NapaMeTpoB

cornacHo 6.1 oHW JO/MKHbI I'IpOI7ITI/I BCE NPUEMO-CAATOUYHbIE UCMbITaHUS B COOTBETCTBUM C 6.2.

6.2 MNMpremo-caaTovHbIe UCTIbITAHUSA

Kaxabli 0TAeNbHO B3ATbIN TpaHCHopMaTop NOABEpraeTcs Cnefyowmum Buaam UcnbiTaHnm:

a) NpoBepKa MapKMpPOBOK BBOAOB W BbIBOAOB (CM. 8.1);

b) NCMbITaHVe NMEePBUYHOr0 BBOAA MOBbILLEHHBIM HANPSHKEHNEM MPOMbILLIEHHOW YacTOThl
(cm. 8.2.1);

C) M3MepeHMNe YPOBHSA YaCTUUHbIX paspagoB B U3onauum TpaHcdopmaTopa (cMm. 8.2.2);

d) wucnbITaHMe NPOYHOCTM M30NALMM BTOPUYHON OOMOTKM TpaHChopMaTopa MOBbILIEHHbLIM
HanpsHKeHVeM NPOMBILLIEHHONM YacToThl (cM. 8.3 unu 14.4.4);

€) WCMbITaHWE MNPOYHOCTU  MEXKCEKUMOHHON  M30M1AuMmM  TpaHchopMaTopa MOBbILLEHHbIM
HanpsXeHWeM NPOMbILLEHHON YacToTbl (CM. 8.3 unu 14.4.4);

f) ucnbiTaHNe NPOYHOCTY MEXBUTKOBOM U30MALMM TpaHChopMaTopa UHAYKTYPOBaHHbIM
HanpsbkeHvem (cm. 8.4 nan 14.4.5);

g) onpegeneHune NorpeLwHocTen TpaHcopmatopa (cm. 11.5 nnn/n 12.4, 11.6, 12.6 n 14.4).

MopAfOK WCMbITAHWA He HOPMMPOBaH, HO WCMbITaHWe Ha OnpefeneHne MNOrpeLIHoCTei
TpaHcopmaTopa AOMKHO 6bITb BbINOAHEHO NOC/E BCEX OCTaNbHbIX UCMbITAHWA.

IMOBTOPHbIE UCAbITAHWUSA HaNPsHXKEHWEM MPOMbILLINEHHO YacTOTbl Ha MEPBUYHbIX BBOAAX AO/DKHbI

npoBOANTbLCA MPU 80 % oT YKa3aHHOIo UCNbITaTe/IbHOr0 HanpsXeHuA.
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6.3 CneuwnasibHble UCMbITAHUSA

CneuwnanbHble UCMbITaHWS NPOBOAAT MO COrNacoBaHWUIO MEXAY M3roTOBUTENEM U 3aKa34MKOM U
MOTYT ObITb C/lelyOLLEr0 CBOWCTBA:

a) UCMbITaHMe HanpsHKeHWeM CPe3aHHOro rpo3oBoro nmMnynbea (cm. 9.1);

b) M3MepeHune 31eKTPUYECKOR EMKOCTU M TaHFeHCa yrna AU3NEeKTPUYECKUX NoTepb
Mac/ionanonHeHnbIX TpaHchopMaTopos (cm. 9.2);

C) UCMbITaHWe NepPBMYHOro BBOAA TPaHC(OPMATOPa MHOTOKPATHLIMU CPe3aHHbIMW UMY bcaMi
(cm. mpunoxeHue B);

d) ucnbiTaHMe MexaHM4ecKoW nNpoyHocTu (cm. 9.3);

€) U3MepeHue nepefaBaemMoro nepeHanpsxeHms (cMm. 9.4).

7 TwvnoBble UCMbITaHUS

7.1 WcnblTaHMA Ha yCTOVIHMBOCTb K KPaTKOBPEMEHHbLIM TOKaM KOPOTKOro 3aMblKaHUA

VcnbiTaHne TpaHcopMaTopa Ha TePMUYECKYH TOKOBYH CTOMKOCTb /,,, LOMHKHO ObITh
nposefeHo B TemnepatypHom pexxume ot 10 °C go 40 °C.

3T0 MCMbITaHUe JO/MKHO 6bITb NPOBEAEHO MPU KOPOTKO3aMKHYTOI BTOPUYHOI 06MOTKe(ax) npu
TOKe / 3a nepuog BpeMeHu t (0T 0,5 8o 5 ¢). INpn 3TOM KONMYeCTBO BblAENMBLUErOCS Tenaa JO/MKHO ObITh
Takoe Xe, Kak 1 3a 1¢ npu TOKe TePMUYECKON CTONKOCTH.

VcnbiTaHne Ha AMHAMUYECKYH CTOMKOCTb AOMKHO ObiThb MPOBEAEHO NpY KOPOTKO3aMKHYTOM
BTOPUYHOI 06MOTKe(ax) ¥ NMpW MUKOBOM 3HAYEHWMW MEPBUYHOIO TOKa HE MEHee HOMWUHANbLHOTO 3HAYeHUs
OWHamuyeckoro Toka IynxoTsa 6bl 4na 04HOMO nuka.

WcnbiTaHns Ha OUHAMUYECKYH) UM TEPMUYECKYH) CTOWKOCTM MOryT O6blTb 06beAWHeHbl npu
YCNOBWM, YTO NepBblli OCHOBHOW MWK TOKa 6YAeT He MeHee HOMUHa/IbHOTO AMHaMuUyeckoro Toka 13},

CunTaloT, 4YTO TPaHC(hopMaTop BblgepyKan UCMbITaHUA, eCaM NMOCNe OXNaXAEHUSA A0 TemMnepaTypbl
oKpy>Katowero sosgyxa (mexgy 10 °C 1 40 °C) oH ya0BNeTBOPSAET CnefyroLnm TpeboBaHMsM:

a) He UMeeT BUAUMBIX MOBPEXAEHWI;

b) NOrpewHocTM Mocne pasmMarHUYMBaHWA He OTINYAOTCA OT 3aperucTpuMpoBaHHbIX [0
ucnblTaHUiA 60/1ee YeM Ha NOJSIOBUHY MPEeAEenoB MOrpeLLIHOCTEelN, COOTBETCTBYHOLLMX €ro Kaccy TOYHOCTY;

d) n3onAuma pagoM C NOBEPXHOCTHIO MPOBOAHUMKA NOC/E UCMBbITAHUA He MMEET CYLLEeCTBEHHbIX
YXYALIEHWA (HanpyMep, KOKCOBaHMS).

MpoBepka no nepeuncneHnto d) He TpebyeTcs, ecaM NAOTHOCTb TOKA B MEPBMYHOM MPOBOAHMKE
COOTHOCUTCA C HOMUHA/IbHbIM TEPMUYECKUM KPaTKOBPEMEHHbLIM TOKOM (/,,,) U He NpeBbILIAET:

180 J1/MM2- ecnm NPOBOAHMK U3 MefMn 1 ero NPOBOAVMOCTbL He MeHee 97 % 3HayeHus, [aHHOro B

1EC 60028;
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120 A/ MM2 - ecniM MPOBOLHWK W3 a/lOMUHUA W ero NpoBOAUMOCTb He MeHee 97 % 3HaueHus,

faHHoro B IEC 60121.

MpumeyaHne — OribIT MOKATbIBAET, YTO TPEOOBAHMS K TEPMUYECKOI CTOMKOCTW B OCHOBHOM BbIMO/HSIKOTCS B
C/yyae MPUMEHEHS UTOMAKHW Kracca A MY YCIOBUW, YTO MJIOTHOCTb TOKA B MEPBUYHOM MPOBOAHWKE, COOTBETCTBYHOLLA
HOMMHa/TbHOMY TEPMHECKOMY TOKY KOPOTKOIO 3aMblKaHWs, He MPEBbILLAET YKa3aHHbIX BbILLIE 3HAUEHIN.

TakyM >ke 06paToM, Ha OCHOBaHMM 3TVX e TpeboBaHWIA MOXET GbITb MPOBEAEHA MPOBEPKA MPOYHOCT U M30/SILN,
€C/I1 3TO COr /1aCoBaHO MEX[y U3rOTOBUTESIEM U 3aKA3HMKOM.

7.2 VcnbiTaHWe Ha Harpes

VcnblTaHne [O/MKHO 6bITh BLINOMHEHO B COOTBETCTBMM C Tpeb6oBaHuamu 4.6. Llenb gaHHOro
UCMbITAHWSA MOKa3aTb, YTO TPaHCHOPMATOPbl TOKa CTabunbHbl K KofebaHUsM TemnepaTtypbl, ecav Temn
ee nosblleHns He 6onee 1 K B vac.

TemnepaTtypa OKpy)XatloLero Bo3gyxa Ha MecTe UCMbITaHWIi gomkHa 6biTb Mexxay 10 °C un 30 °C.

[N 3TOro ucnbiTaHns TpaHCHOPMaTop AO/MKEH 6bITb NOMHOCTLIO YKOMMNEKTOBaH.

TemnepaTypHOe NOBbILIEHNE YacTeld TpaHCHOpPMaTOpa MOXET ObITb M3MEPEHO TEPMOMETPAMMU,

TepMonapamu Uy ApyruMum noaxoAswwyMi ycTpoicTBamMu,

7.3 VicnbiTaHe NepBUYHbLIX BBOAOB MMMYNbCHbIM HanpshXKeHneM

7.3.1 O6uwme nonoXxeHns

VIMNynbCHbIe UCNbITAHUA LO/MKHBLI MPOBOAMTLCSA B cooTBeTCcTBUME ¢ IEC 60060-1.

VcnbiTaTensHOe HampshKeHUe NOAAeTCsa MeXAy BBOAAMU MEPBUYHON 06MOTKM (COeLMHEHHBIMU
BMecTe) 1 3emneit. Kopnyc, kapkac (ecnv nmeetcs), cepaeyHnK (Npu Heo6XoaMMOCTM 3a3eM/IEHNS) 1 BCe
BbIBOAb! BTOPUYHOI Lenu(eit) (06MOTKM(OK)) cneayeT 3a3eMamnTb.

VIMNynbCHble  UCMbITaHWA O0ObIYHO MPOBOAAT CTaHAAQPTM30BaHHbIMKM  UMMYAbCaMu 160
UMAYyNbCaMy € HanpsXKeHWEeM 3aHUXXEHHOTO YPOBHS, IM60 HOPMUPOBaHHLIM MMMY/IbCHBIM HaMpsXKeHneM
C HOMMWHA/IbHbIM YPOBHEM. YPOBHU 3aHWXXEHHOr0 MMMY/IbCHOTO Hanps>KeHUs COCTaBNAOT 3HAYEHUSA OT
50 % o 75 % OT HOPMWPOBAHHOIO MMMY/NILCHOIO HanpsXXeHUs HOMUHANbHOrO YPOBHA. [lukoBoe
3HayeHue 1 hopMa BO/HbI UMMYbCA JO/MKHbI ObITh 3aperucTpypoBaHbl.

CBuUAeTENbCTBOM NPO60s M30MSALMM B XOAe WCMbITAHWA MOXET 6blTb M3MeHeHWe (OpPMbl BOSHbI
KaK B Cryyae NpuKNafbiBaHUA 3aHMKEHHOT0 UMMY/IbCHOrO HaMNPSKEHUA, TaK U B CNydae NpUKNagbiBaHNA
HOPMWPOBAHHOIO UMMY/ILCHOTO HANPAXEHUA.

[ns ynydweHns BbIBNEHWS NPO60S LOMOMHUTENBHO K PETUCTPUPYEMbBIM HaMpPSHXKEHUAM ciefyeT

PerucTpupoBaTh TOK(M) CO CTOPOHbI 3a3eMEHNS.
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7.3.2 WcnblTaHWe HanpsKeHWeM Fpo30BOro MMMysbca

COOTBeTCTByI-OLLI'I/IE 3HayeHuA ncnbltTaTesIbHOro Hanps>XeHnsa rpo3oBOro nMvnynbca,
COOTHECEHHbIE CO 3HAYEHUAMWN HaMOONbLLENO pa6oqer0 Hanps>keHna ona 060py,ﬂ'OBaHI/IFI n C ypoBHAMU

MPOYHOCTM U30NALMK, MPUBEAEHbI B Tabnuuax 3 u 4.

7.3.2.1MepBuryHble BBOALI ¢ UM< 300 KB

WcnblTaHne JOMKHO MPOBOAWMTLCA LS MOMOXKMUTENbHON WM OTpUUaTeNnbHOW nonspHocTeid. 15
UMNYNbCOB KaXA0N M3 MONSAPHOCTel NPUKNafbiBatoT nocnefoBaTenlbHO 6e3 NonpaBkyM Ha aTMoctepHble
yCcnosus.

TpaHcopmaTop cuMTaloT NPOLUEALIMM UCMbITaHUA, ecn (B KaXKAON U3 MONSPHOCTEN):

- He MPOUCXOANT 3NEKTPUYECKOro NPo6os B «HECAMOBOCCTaHaBNMBAIOLLECA» BHYTPEHHEN
n301ALUNK;

- He BO3HMKaeT NOBEPXHOCTHOr0 NPo60s B «HECAaMOBOCCTaHAB/MBAlOLLECS» BHELLHER 13onauuu;

- MpoucxoguT He 06onee [ABYyX MOBEPXHOCTHbIX MPO6GOEB B «CaMOBOCCTAHABMBAMLLEACS»
BHELLUHEN M30nauuu;

- He 0OHapy>XeHo Apyroro ceuaeTenscTBa NPo6os n3onaumMmn (Hanpumep, N3MeHeHUs QopPMbI

3aperucTpupoBaHHoOl BOSHBI).

MprMeyaHve — [19 UCTbTaHWs BHELLHEN M30ALMM NPUKNAAbIBAHOT !5 NONOXUTENbHBIX U 15 OTpULATENbHBIX
MMNY/NLCOB. ECIM fpyTrvie MY bCHbIE CTIbITaHWS COTIacoBaHb! MEXKIY U3rOTOBUTE/IEM M 3aKa3UMKOM Y Oy ayT MPOBELEHD
/151 NPOBEPKY BHELLHEN V30N, TO KOIMHUECTBO MPO30BbIX IMITY/IHCOB MOXET ObITb YMEHBLLEHO 10 TPEX B KXKOM
MO/IAPHOCTY COOTBETCTBEHHO 63 MOMPaBKY Ha aTMOChEpHbIE YC/IOBUAS.

7.3.2.2 MNMepBuYyHbIE BBOALI ¢ VM>300 KB

WcnbiTaHne [OMKHO MPOBOAMTLCS ANA MONOXKWUTENbHOW H OTpULATENbHOW MOAspHOCTeR. Tpu
UMNy/bCa KaXAoW M3 MONAPHOCTEA NpPMKNaAbIBalOT NocnefoBaTenlbHO 6e3 MonpaBKM Ha aTMoctepHble
ycnosusa. TpaHchopMaTop CYATAETCS BbILepXaBLUUM UCNbITaHWE, eciu:

- He MPOMCXOAMT 3NIEKTPUYECKOro Npo6bos:

- He O0OHapy)eHo [Apyroro cBugeTenbcTBa Npo6os wu30nauMKM  (Hanpumep, W3MEHeHMS

3aperncTpupoBaHHOl (HOPMbl BOSHBI).

7.3.3 WcnblTaHue HanpshKeHMeM KOMMYTaUMOHHOIo nMnysbca

COOTBETCTBYIOLME 3HAYEHMSA UCMLITATENLHOIO HaMNPsSHXXeHUa KOMMYTaLMOHHbIX MMMY/bCOB,
COOTHECEHHbIE C 3HaYeHUAMU HambOonbLIEro paboyero HanpsXkeHus 4ns 060pyA0BaHUS U C YPOBHAMU
NPOYHOCTW U30NALNW, NPUBELEHbI B Tabnuue 4.

VcnbiTaHne  [O/MKHO  NPOBOAWTLCA B MOMOXMWTENbHOM  nonspHocTW. 15 MMMyNbCcoB

NpUKNaAbIBalOT NOCNEL0BaTENLHO C MOMPaBKOi Ha aTMOCtepHble YC0BUS.
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[nsa TpaHchopMaTopoB HapyXHOro UCMOMHEHWUSA UCTIbITaHWA CliedyeT NPOBOANTL B YCIOBUAX
MOBbILUEHHON BAAXHOCTU (CM. 7.4).

TpaHcdopmaTop cuUMTaloT BblfepXKaBLUUM UCMbITaHUE, eCin:

- He MPOUCXOANT 3NEeKTPUYECKOro Npo60s B «HECAMOBOCCTAHAB/MBAIOLLEACH» BHYTPEHHEN
n30M1ALMK;

- He BO3HMKaeT MOBEPXHOCTHOIO MEepeKpbITUA B «HECAMOBOCCTaHAB/IMBAIOLLIEHACSA» BHELLHEN
n30n1aLmn;

- npoucxogut He 6onee [ABYX MOBEPXHOCTHbIX MEPEKPbITUIA B KaXAOW MNONAPHOCTM B
«CaMOBOCCTaHaBNMBAIOLLENCS» BHELUHEN U30M1ALUK;

- He 06HapyXeHO Apyroro cBuaeTenbcTBa Npobos um3onAuUM  (Hanpumep, W3MeHEeHUs
3aperucTpupoBaHHOl (HOPMbl BO/HbI BEMIMYKH).

MprmeyaHne — VIMnynsChbl NepeKpbITUA Ha CTeHbI U I'IOTOI'IOK}'Ia60paTOpVII/I HE NPUHUMAKOT BO BHUMaHVE.

7.4 VicnbiTaHWe TPaHC(OPMAaTOPOB HAPYXKHOFO UCMOTHEHUM MOA A0XKAEM

UTto6bl NpoBepuUThL PaboTy BHELLUHeH 1301sALMKN TpaHC(HOPMaTOPOB HAPYXXHOMO UCMOMHEHWS, OHU
JO/MKHbI 6bITb UCMbITaHbI MOA AOXAEM B cooTBeTCTBUM ¢ IEC 60060-1

[nsa nepBryHbIX 06MOTOK ¢ U* <300 KB ncnblTaHWe NPOBOAAT HanpsXKeHWeM MPOMbILLIEHHO
4acToTbl COrNACcHO AaHHbIM TabnuLbl 3 ¢ MOMNPaBKOA Ha aTMOCHEpPHbIE YC0BUS.

[74 nepBnYHbIX 06MOTOK € £/« > 300 KB ucnbiTaHNe NPOBOAAT HaNPsHKeHUEM
KOMMYTaLMOHHOTO UMNY/bCa MOIOXNTENbHOM MOASPHOCTU HA YPOBHE, COOTHECEHHOM C HanboMbLLUM
paboumm HarnpskeHveM Ans 060pyA0BaHNS, U C HOMUHaNbHBIM YPOBHEM MPOYHOCTY U30/ALUKN COrNacHo

[LaHHbIM Tabnmubl 4.

7.5 V13amepeHne HanpsaXeHUA pagnonomMex

IMOAHOCTHI0 YKOMMEKTOBaHHbIV TpaHCcHopMaTop A0/KEH ObITh OUMLLEH OT BAaru 1 Nbian u
MUMeTb TeMnepaTypy, NpUBAN3NTENILHO COOTBETCTBYHOLLYHO TeMnepaType UCMbITaTeNbHON nabopaTopum.

VcnbiTaHnsa cneflyeT NpoBOAUTbL NPY CNefy oW NX YCN0BUAX OKPYXKatoLLei cpepl:

- Temnepatypa -ot 10°C go 30 °C;

- pasneHue - ot 0,870x10s go 1,070x10s Ma;

- OTHOCUTE/IbHAs BNAXHOCTb - 0T 45 % fo 75 %.

MprmeyaHune 1— MpoBeaeHVe UCTIbITaHWIA MPY OT/IMHAKOLLMXCS YCTIOBUSIX OKPYXXatOLLIEN Cpefbl MOXET ObITb
COr/IacoBaHO MeXX[y MPOV3BOAMTENEM K 3aKa34VKOM.

MpumeyaHne 2— BcooteetcTBum ¢ LLIC60060-1 vaMepeHiie HanpsixeHns paaviorioMex NPOBOAAT 6e3 MorpaBk/
Ha aTMoCcthepHbIe YC/I0BUS.

CoeguHnTenn 060pyf0BaHNA U UX BbIBOAbI He JOSKHbI ABNATLCA UCTOYHUKAMMW Paguonomex B

X0/e UCMbITaHWIA.
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JKpaH NepBUYHbLIX BBOAOB, UMUTUPYIOLLWIA YCNOBUS 3KCMyaTaLun, He AOMKEH UMETb OXHbIX

paspsigoB. PeKoMeHAyeTCs UCMO/b30BaHWe NS COeAnHEHNUS 060pyL0BaHUS LNANHAPUYECKUX TPY6 C
cthepuyecKMMM HaKOHeYHUKaMK.

WcnbiTaTenbHoe HanpskeHvie 40/MKHO NO4aBaThCA TOMbKO MeXAY OfHUM W3 BBOJOB NEPBUYHON
Lenu mcnbiTyemoro o6bekta Co 1 3emneid. Kopnyc, kapkac (ecnv npefycMOTpeHbl), KaTyLKy (npw
Heob6X0AMMOCTH 3a3eM/IeHNs) U BCe BBOAbLI BTOPUYHON Lienu(eli) (06MOTKU(OK)) cneayeT 3a3eMnTb.

M3mepuTenbHas Lenb (CM. pUCYHOK 6 ) 4O/MKHA cooTBeTcTBOBaTh CISPR 18-2. PekomeHayeTcs
HacTpamBaTb U3MEpUTENIbHYIO Lienb Ha YacToTy B Anana3oHe ot 0.5 o 2 Ml 1 perucTpupoBath 4acToTy
MpY NpoBefieHNN M3MepeHnin. Pe3ynbTaThbl OMKHbI GbITh BbIPaXXeHbI B MUKPOBO/bTAX.

ConpoTUBNEHNE MEXAY MCNbITaTENbHLIM MPOBOAHNKOM W 3eMneii [Z, + (/?,+ /?>)] Ha puUCyHKe 6
LO/MKHO 6bITh (300 £ 40) OM C (ha3oBbIM YI/I0M, He npeBblwatowemM 20 ° Ha 4acToTe U3MepPEHUS.

EMKoCTb KOHZeHcaTopa C4 MOXET BbITb MCMNOMNb30BaHA B Ka4eCcTBe (hn/bTpa Z, U 3HaYEeHWe ero

emkocT B 1000 N® NoAXOAWUT AN AaHHbLIX UCMbITAHWIA.

Mpumeuanue 3 — MoxeT NoTPe6oOBaTLCA CMeLManbHO pa3paboTaHHas KOHCTPYKLMSA KOHAeHcaTopa, As Toro

YTOGbLI N36eXaThb MOSBMAEHNA HU3KOUYACTOTHOIO Pe30HaHca.

PunbTp Z [OMKEH UMETH BbICOKOE MOHOE CONPOTUBIEHNE Ha U3MEPSEMOIA YacToTe, 418 TOro
4TOOb! UCKMIOYNTL BAUSHWE UCTOUYHMKA NMPOMBILLIEHHONM YacTOThbl HA M3MEPUTESNIbHYIO LieMb.
MoAXoAAMM 3HAYEHUEM N1 U3MePAEMOli YacTOTbl BYAET cUATATLCS NOIHOE COMPOTUB/EHNE,
Bbl6paHHOe B guanasoHe ot 10000 go 20000 Om.

YpoBeHb (DOHOBLIX pafMonomex (pagnornoMexm, Bbi3BaHHbIe BHELLHVM MONEM U
BbICOKOBO/bTHBIM CU/I0BbIM TPaHC(HOPMAaTOPOM) LO/MKeH ObITb XOTA Obl Na 6 4B (MPeanovTUTENbHOE

3HauyeHmne 10 gb) HMXe yKa3aHHOro YpOBHS pagnomnoMex.

MpumeyvaHne 4 — CnefyeT NpenpUHATL Mepbl, 4TOBbI N36exaTb HanMyMA NoMeX, BbI3BaHHbIX 06beKTamu,
HaxofALMMMUCA B HENOCPEACTBEHHOM 6AN30CTM OT N3MEPUTENBHOMO TpaHcopMaTopa U UCMbITaTCAbHbLIX/LMCPATCAbHbIX
Lenein.

MeTofbl KaIMBPOBKN U3MEPUTENLHOTO 060PYA0BaHMSA U 3MEPUTENbHBIX Lieneii nepeq

npoBeAeHMeM MCNbiTaHWn aaHbl B CISPR 18-2.
B Hauyane ucnbiTaHus, B TedeHue 30 ¢, NpUKNaabIBatoT NpeaBaputesibHoe Hanps>xeHne 1,5 UJ-J3
3atem HanpsykeHue cnefyet yMeHblWNUTb 80 1,1 V j4 3 npnbnunsutenbHo 3a 10 ¢ u
noALepXXunBatb Ha 3TOM ypoBHe B TedeHMe 30 ¢, NoC/e Yero MOXHO HavyaTb M3MEPEHMNE HaNPSXKEHNS

pajfuMonomex.

TpaHcopMaTop CUMTAIOT BblAEPXKABLUMM UCMbITAHUE, ECIN YPOBEHbL PAANONOMEX NpU

1.1 U j4 3 He npe.blaeT npegena, ykasaHHoro s n. 5.1.7.
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MpumeyaHune 5— Mo cornacoBaHUIO MeXay NpPou3BOAUTENEM U 3aKa3HUMKOM UCNbITaHNA
TpaHcthopMaTopa Ha U3MepeHvie YPOBHS pagyonoMeX, ONycaHHbIe Bbille, MOTYT ObiTb 3aMEHEHbl U3MEePEHNEM YPOBHS
YaCTUYHbIX Pa3psifoB B yKa3aHHOI Bbille NOC/eA0BaTENbHOCTM.

Bo n3bexxaHne NpucyTCTBMA BHELUHWX Pa3psagoB Mpu NMPOBefEHUN N3MEPEHUIA YaCTUYHBIX pa3pagoB cnefyet
NPeAnpUHATL HEKOTOPbIE Mepbl MPEA0CTOPOXXHOCTYN (HanpuMep, 3KpaHWpoBaHue) cornacHo 8.2.2. B faHHOM cryyae
6anaHcHas (MOCTOBas) CXeMa UCMbITaHWIA HC NOAXOANT.

XOTA W HC CYLLLECTBYET NPAMOro nepesofia MUKPOBOLT HanpaXeHUsa pagmornomex B MUKOKY/NOHbI YaCTUYHBIX

paspsifioB, TPAHC(HOPMATOP CUMTALOT BbIAEPXKABLUMM UCTbITAHWE, ECAIM YPOBEHb YAaCTUYHBIX paspsagoB npu L1 U 3 He

npesbillaet 300 nKn.

8 [lMpuemo-caaToUHbIe UCMbITAHNUA

8.1 MpoBepka MapKUPOBKW BBOAOB W BbIBOJOB

MpoBepPSAT COOTBETCTBME MAPKMPOBKU BBOAOB U BbiBOAOB (CM. 10.1).

8.2 VicnbiTaHMA NepBMYHbLIX BBOAOB NOBbILIEHHbIM HAaNPSXEHWEM NPOMbILLNEHHOW
4acToTbl U M3MEPeHUe YPOBHA YacTUUYHbIX pa3psgoB

8.2.1 McnbiTaHWe NOBbILWEHHbIM HaNPSXXeHWEM NMPOMbILLNEHHOW YaCTOThbI

McnbiTaHWst Ha YCTOMYMBOCTb TPAHC(OPMATOPOB TOKA K MOBbILUEHHOMY HanpsXXeHWHO
MPOMbILLIIEHHOW 4acTOThbl MPOBOAMTCA cornacHo 1EC 60060-1.

VcnbiTaTenbHOE HanpsKeHMe AOMKHO 6biTh BbIGPaHO M3 Tabnuy 3 1 5 B 3aBUCUMOCTM OT
Hanb60/bLIero paboyero HanpsHXeHMs Ans 060py[0BaHUA H NPUKNaAbIBaTLCS B TeveHue 60 e.

VcnbiTaTenbHOE HanpsXXeHWe NPUKaasIiBaloT MeXAy KOPOTKO3aMKHYTOW NepBUYHOI 06MOTKOI
(uenbto) v 3emneid. Bce BBOAbI KOPOTKO3aMKHYTOW BTOPUYHOW LienH(ein) (06MoTKM(0K)), Kopnyc, Kapkac

(ecnu npegycMOTpeHbl), KaTywKy (Mpy Heo6X0oAMMOCTMN 3a3eMeHNs) creayeT 3a3eMInTb.

8.2.2 \amepeHmne ypoBHA YaCTUYHbLIX pa3paLoB

8.2.2.1 VcnbiTaTeNbHas LeMb U U3MEPUTE/bHbIE MPUGOPSI

TpeboBaHMs K UCMbITATENbHOM LEenu 1 npuoopam fgaHbl B IEC 60270. HekoTopble npumepsl
ucnblTaTeNbHbIX CXEM MPefCcTaBNeHbl HA PUCYHKaX 2 4 HACTOALLEero cTaHaapTa.

Mpnbop, Ncnonb3yemblii ANa N3MEPEHNS YPOBHS KaXKYLLMXCS 3apAAO0B (. JOMKEH ObiTh
0TrpagyvpoBaH B NMKOKynoHax (HKn). Ero kannbpoBka fo/mkHa 6biTb NpoBejeHa HENOCPEACTBEHHO B
ncnbITaTeNbHOM Lenu (C.M. MPUMEP Ha pUCYHKe 5).

LLInpokononocHble NpMbopb! 418 AaHHOTO NPUMEHEHWS LOMKHbI UMETh NO0CY NPONyCcKaHua B

npegenax 100 KL ¢ BepXHeii yacToToli cpe3a He MeHee 1,2 MIL. CneayeT oTAaBaTh MpeanoyTeHue
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npu6opam ¢ AvanasoHom ot 0,5 Ao 2 MI'L. 1, MO BO3MOXHOCTM, U3MEPEHUS AO/HKHbI MPOBOANTLCS Ha

yacToTe, 06ecneymBaroLLEei NyYLlyr YyBCTBUTENLHOCTD.
UyBCTBUTE/ILHOCTL NPUBOPOB [0/KHA NO3BONATL ONPELEeNsTb YaCTUYHbIE paspssbl C YPOBHEM B
5 nKn.

Mpumeyvanune 1 — Tomexu fOMKHBI 6bITb 3HAYNTENLHO HUXKE MOPOra YyBCTBUTENLHOCTU. MMy bChl,
BbI3BaHHbIE BHELLHVMM BO3AEACTBUAMM, MOXKHO HE YUMTbIBAT.

MpumevyaHue 2 — [ns nofasneHNs BHELIHErO WyMa NOAXOANUT GanaHCcHas (MOCTOBAs) UCMbITaTeNbHas
cxema (CM. pUCYHOK 4).

MpumeyaHue 3 — ECAMANSA YMEHbLUEHNS (DOHOBOTO LLYMa UCTONb3YETCA INEKTPOHHbIN CUTHAbHBII
npoveccop, To A0/MKHO BbITb MPOAEMOHCTPUPOBAHO 0TOGPaXEHUE U3MEHSEMbIX BEIMYMH, C TEM 4TO6bI y6eanTbCS B

BO3MOXXHOCTW BbIABNEHNA MOBTOPHO BO3HUKAKLLMX UMMNY/bCOB.

8.2.2.2 MeTo[ n3MepeHns YPOBHS YaCTUYHBIX pa3psafoB

B Hauasne ucnblTaHUa NoJaloT NpeaBapuTensHOe HaNpsKeHMe, Kak ykasaHo B npoueaypax J1u B,
3aTeM UCMbITaTeNbHOe HanpPsHKEHWE MOBbLILLIAKT [0 3HAYEHUIA, HEOOXOAMMBIX AN ONpeseNeHns YPOBHS
4aCTUYHbIX PaspsfoB, B COOTBETCTBMUN C TabnuMLEel 6 U NPOBOAAT M3MEPEHUE YPOBHS YaCTUUHbIX
paspsgos B TeveHue 30 c.

V3mepeHHOe 3Ha4YeHMe YPOBHS YacTUUHbIX Pa3psafoB He A0MKHO NpeBbiwaTh NpPesenos,
YKa3aHHbIX B Tabnmue 6.

Mpouenypa J1: ncnbiTaTeNlbHOE HANPSHXKEHWe ANS onpefeneHns YPOBHSA YaCTUYHbIX Pa3paLoB
[OCTUraeTcs NoCPeSCTBOM YMEHbLUEHUS HANPSHXKEeHUS NOC/e UCMbITaHUIA MOBbILEHHLIM HaMpsXXeHNeM
MPOMBILLIEHHOW YacTOTbI.

Mpouesypa B: npoBepka YPOBHA YaCTUYHbLIX Pa3psf0B MPOBOAUTCA MOCNE NPOBeEHNS
MCMbITaHWIA MNOBbILEHHbIM HanpPsXXeHWEM NPOMbILLAEHHOR YacToTbl. HanpskeHne nogHumaetcsa 4o 80 %
HOMWHaIbLHOTO 3HAYeHNS NPUKIaAbIBAEMOr0 paHee MOBbLILIEHHOTO HanpPsXKeHWUs NPOMbILLNEHHO
4yacToThbl U MNOAAEPXKMBAETCA B TeueHMe 60 ¢, 3aTeM yMeHbLUaeTCs 6e3 npepbiBaHUS 40 NpesnncaHHbIX
UCMbITATENbHbIX HAaNPSXXEHWA, NMPU KOTOPbIX M3MEPSETCA YPOBEHb YaCTUUYHbIX PaspsAoB.

Ecnu gpyroe He 0roBopeHo, TO BbIGOP NpoLesypbl OCYLLEeCTBASETCA npoussogutenem. Metog

ncnblTaHWi [0/KEH ObITb OMKMCaH B npoToKose NCMbITaHWUA.

8.3 NcnbiTaHUy NPOYHOCTU MEXCEKLMOHHON U30MSLUN NEePBUYHON U BTOPUYHOK 06MOTO!
a TaKXXe NPOYHOCTM U30NALMMN BTOPUUYHBIX 0GMOTOK MOBbILWIEHHbIM HaNpsXeHuem

I'IpOMbILI.IJ'IeHHOﬁ 4acCcToThl

VMcnbiTaTenbHoe HanpAXeHHee COOTBETCTBYIOLWMUMK 3HAYeHUAMM, yKaszaHHbIMK B 5.1.3 1 5.1.4,
NPpUKNaabIBaldT NooyepesHO B TeveHMe 60 ¢ MeXAy 3aKOPOYeHHbIMU BBOAAMU KaXKAON M3 CeKUuMi um

Ka>K0V BTOPMYHOI 06MOTKOW 1 3eMneld.
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Bce BBOAbI KOPOTKO3aMKHYTO BTOPUYHOI LienH(eid) (06MOTKM(OK)), Kopnyc, Kapkac (ecnu
NpeaycMOTPEHbI), KaTyLKy (MpY He06X0AUMOCTH 3a3eM/IEHNS) CNeayeT 3a3eMINTb.

8.4 WcnbiTaHe NPOYHOCTU MEXBUTKOBOH M30M1ALUN

McnbiTaHKe MeXXBUTKOBOH M30MSLMU MHAYKTUPOBAHHBIM HaMpshKeHWeM NpoBoasT B

COOTBETCTBYE C MEPEUNCTIEHHBIMU HIKE NpoLeypamm.

Ecnu gpyroe He 0roBopeHo, TO BbIGOP NPOLeAYpPbl OCYLLECTBASETCA NPOU3BOANTENEM.

Mpouenypa A: BTOPUUHbIE BbIBOAbI PA3OMKHYTbI (MU NOACOEAUHEHBI K MPUGOPY C BbICOKUM
MUMMeAaHCcoM, NpefHasHauYeHHbIM A1 CYUTLIBAHUSA 3HAYEHWs NMUKOBOMO HampsXXeHus), B TedeHme 60 ¢ K
nepBMYHOMY BBOAY MPUKNAAbIBAIOT NMPAKTUYECKN CUHYCOMARNbHBIA TOK YacToToi oT 40 ao 60 I'y
(cornacHo IEC 60060-1) c gelCTBYIOLLMM 3HAYEHMEM, PaBHbIM HOMWHAILHOMY MEPBUYHOMY TOKY (MW,
€C/IN BO3MOXHO, paBHbIM paclUMPeHHOMY NepBUYHOMY TOKY (cM. 11.3)].

MprKNafbiBaeMblii TOK AO/MKEH UMETb 3aLMTHOE OrpaHUYeHne 415 Cny4as, ecim NMKoBoe
3HaYeHue HanpsHkeHns B 4,5 KB Ha BTOPMYHOM BbIBOAE OyeT NoMyyYeHO A0 LOCTUXEHUS TOKOM
HOMWHANbLHOMO 3HaYeHMs (UM pacLLMPEHHOr0 HOMUHAMILHOTO 3HAYEHNS).

Mpouesnypa B: nepBuyHbIE BBOALI PAa3OMKHYTbI, UCMbITaTENbHOE HanpsXeHne (HEKOTOPOI
4acTOTbl) B TeyeHue 60 c NPUKNaAbIBatOT K KaXKA0W U3 BTOPUYHLIX 06MOTOK MpW YCA0BUM, YTO
JeicTBytoLLee 3HAYEHMe BTOPMYHOMO TOKA He NpeBbILlaeT 3HaYeHMst HOMUHALHOTO BTOPUYHOIO TOKa
(MM pacluMpPeHHOro HOMWHALHOMO TOKa) UCMbITYEMOW 06MOTKMN.

3HayeHue YacToThl NMPUKIALbIBAEMOT0 UCMbITATE/IbHOFO HANPSHKEHUA B 3TOM C/lyyae He A0MKHO
6bITb Bbiwwe 400 Iu.

Mpu 3TOl YacToTe, faXKe eCciM NMUKOBOE 3HAYEHUE HANPSHKEHNS, NONYYEHHOE NMPU HOMUHAIbHOM
BTOPUYHOM TOKe (MM pacluMpeHHOM HOMMWHaNbHOM TOKe), 6yaeT Hke 4,5 KB, faHHOe HanpsxeHue
cneflyeT pacCMaTpmBaTh, KaKk WMHLYKTMPOBAHHOE HanpsbKeHue.

Ecnu 3HaYeHWe 4acTOTbl MPW UCMbITAHNW BABOE Bbille HOMWHA/bHOW Y4acTOThl, TO AANTENLHOCTb

NCMbITaHNA MOXeT BbITb MeHee 60 ¢ 1 paccynTbiBaTbCA, KaK YKasaHO HUXKE:

2 X HOMUHa/bHYI0 yacToTy
nenblraTenbHas YacTtoTa

OTNTENbHOCTb ncnblTaHui, c

[0 MUHMMaNbLHOTO 3HayveHus 15 c.

MprnmeyaHue — WcnbiTaHe MeXXBUTKOBOH M30/ISILIMM MOBbILLEHHBIM HAMPS)KEHUEM OfHUM U3
BblLLEYKa3aHHbLIX METOZJ0B HC ABMISiETCS MOATBEPXKAEHWEM TOT0, UTO TPAHC(HOPMATOP MOXET (hYHKLMOHNPOBATL C

Pa3oMKHYTOI BTOPUYHO 06GMOTKOW, NOCKO/IbKY MOTYT UMETb MECTO MOTEHLMANbHO ONacHbIe NepPeHanpsiKeHNs 1 neperpes.

9 CneuunanbHble UCNbITaHUA
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9.1 NcnbiTaHne NepBUYHOIO BBOJA CPe3aHHbIM FPO30BbIM UMMY/LCOM

VcnbiTaHns NpoBOAAT TONLKO ANA OTPULATE/IbHOM NOASPHOCTM U MOTYT BGbiTb COBMELLEHbI C
UCMbITAHUAMMW NONHBLIM FPO30BbLIM UMMNY/ILCOM A1 OTPULATENIbHO MONSAPHOCTH, KakK OMUCAHO HUXe.

HanpseHue nepes cpe3om LOSIXHO COOTBETCTBOBATL (hOPMe NOMHOr0 CTaH4APTU30BaHHOIO
rpo30BOro MMMyNbca, KOTOPbI/ 3aTeM Cpe3aeTcsl Ha CrMafe B NPOMEXYTKe MeXay 2 1 5 MKC OT HavyaTta
nmnynbca. Lienb s nonyyeHns cpesaHHOro MMNysnbca Jo/MKHa 6biTb cobpaHa TaknuM 06pa3oM, YTO6I
amnAnTyga Bblibpoca nocne cpesa B NPOTUBOMOMIOXKHYIO NONAPHOCTL Hblia 6bl OrpaHNyYeHa Ha ypoBHE,
npuéAnsnTensHo pasHoM 30 % OT ero ammnaMTyAHOr0 3HaYeHns. AMAANTY A UCMbITATENbHOIO
HanpsXKeHWs NOHOrO rPO30BOr0 MMMY/bCa AO/MKHA COOTBETCTBOBATb 3HAYEHUSAM, NPUBELEHHbLIM B
Tabnuuax 3 n 4, v BbIGUPATLCA B 32aBUCUMOCTU OT 3HaYeHWs HanbonbLLero paboyero HanpsHXKeHus ans
060pyA0BaHNSA 1 YPOBHSA MPOYHOCTU U30NALMUN.

Cpe3aHHbI UMNY/IbC UCMbITATEIbHOr0 HaNPSHXKEHWS JOMKEH ObITb BbIGPaH B COOTBETCTBUU C
5.1.2.3.

MocnefoBaTelbHOCTb NMPUMEHEHNUS UMMY/LCOB JO/KHA ObITh ClefytoLLem:

a) 4N nepBuyHbIX BBOLOB ¢ Um< 300 KB:

- OAMH MONHBIA UMAYNbC,

- ABa Cpe3aHHbIX UMMy bCa.

- 14 NONHbLIX UMMNYNbCOB.

b) 4ns nepBuYHbLIX BBOAOB ¢ U,,,> 300 KB:

- OJVH NOMHBIA UMAYbCE,

- [Ba Cpe3aHHbIX MMMy bCa,

- 4Ba NOJHbIX UMMNY/IbCA.

Pasnnume B hopmax BOSIH NOMHOIO MMMNY/bCA, 3aPErMCTPMPOBAHHONO 40 NPUKNaLbiBaHNS
Cpe3aHHOro MMnNynbca v nocne, CBUAETENLCTBYET O BHYTPeHHeM npoboe.

MoBEPXHOCTHLIM NPO6OW Npu Cpe3aHHOM rPO30BOM UMMNY/bCe B «CaMOBOCCTaHABNMBAIOLLEACH»

BHeLLIHEeN nsonaunn ice YUYNTbIBAOT MPU OLEHKEe pa6OTbI n3onagunn.

9.2 I3MepeHmne 3N1EeKTPMYECKON EMKOCTM U TaHTeHca yrna AU3neKTPUUYecKnx notepb

WcnbiTaHns LOMKHBI MPOBOAMTLCA Ha NepBUYHbIX BBOZAX TpaHc(opmaTopa TOKa nocne ux
UCNbITaHNI NOBbILLIEHHBLIM HAMPSHKEHNEM MPOMbILLIEHHO YacTOThlI.

VcnbiTaTensHOe HanpsXKeHWe NPUKNaabiBaloT MeXAY KOPOTKO3aMKHYTbIMW BBOAAMUW NePBUYHOW
06MOTKM 1 3eMneid. O6bIYHO 3aKopoUeHHasi(ble) BTopMyHasi(ble) 06MOTKa(K), 3KpaH M 1301MPOBaHHbIN
MeTaNMYecKnini Koprnyc NOAKMIYAIOT K U3MepuTenbHOMY MocTy. Ecnn TpaHcdopmaTop Toka

060py/10BaH CreluanbHbIM YCTPONCTBOM (UMW BbIBOAOM), NOAXOAALIMM A/ MPOBEAEHUS TaKUX
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VI3MEp6HVIVI, TO OCTa/IbHble HU3KOBO/IbTHbIE BbIBOAbI fO/KHbI ObITb COEMHEHbI BMECTE, 3aKOPOYeEHbI C

MEeTa/I/TMHECKMM KOPMYCOM M NOAKNKYEHbI K 3eM/1E€ UK 3KPaHY U3MEPUTENbHOIo MoCTa.
MpumMmeuyaHune — B HEKOTOPbIX ClyyYasx GbIBaeT HEOBXOAMMO NOAKIIOUMTL 3eM/0 K APYTIM TOYKaM MOCTa.

WcnbiTaHKs TpaHchopMmaTopa fJO/MKHLI NPOBOAWTLCS MPY CMeLUpULMPOBaHHON TeMMepaType

OKPY>XXatoLLero Bo3ayxa, U ee 3HaueHUst HEO6XOLMMO PErMcTPUPOBATb.

9.3 UcnblTaHWUs MeXaHUUYecKOW MpoYHOCTU

McnbiTaHnsa NpoBOAAT C Lefiblo ONpefesieHnsa COOTBETCTBUA TpaHchopmaropa Toka TpeboBaHuAM,
yKasaHHbIM B 5.2,

TpaHcopMaTop TOKa AOMKEeH ObiTb MNOMHOCTbIO YKOMMEKTOBAH BCEMU He0OXOAMMbIMU
4acTsMM, NOABEPXEHHbIMU MEXaHWYeCKUM Harpys3kam, M YCTaHOB/IEH B BEPTUKaNbHOM MONOXEHWUU C
XeCTKO 3a(DMKCMPOBAHHBLIM KOPMYCOM.

TpaHcopMaTop TOKa C XXMAKOCTHON 130MsLMei He06X0AMMO 3an0HUTb YKa3aHHbIM
N30NALMOHHBIM COCTaBOM M NOABEPrHYTH paboyemMy [aBneHunto.

MexaHuuyeckve  Harpysku mnpuKnagbiBaloTcd B TeueHue 60 € ANA Kax[oro u3 YCMoBWiA,
yKasaHHbIX B Tabnumue 9.

TpaHcdopmaTop cuMTaeTcsa MPOLEeALMM MCMbITaHWe, €CnW HEeT MOoBpexaeHwin (gedopmauun,
TPELLUH WU YTEUKMN).

Ta6nuuya 9 - MoaenuposaHne UCMbITaTENbHBIX Harpy30K NPUMEHUTENBHO K NEPBUYHLIM BBOJAM
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BepTuKanbHas K KaXaoMy BBOAY

MpumeyaHue - VicnbiTaTenbHas Harpyska o/KHa NPUKNafbIBaThCs K LLEHTPY BBOAA.

9.4 MeTof U3MepeHnsa nepefaBaemMblX MepeHanpaxXeHni

HanpskeHne HU3KOBONLTHOrO MMNynbca U{ nofatoT MexKay nepBryHbLIM BBOJOM U 3eMIIEA.

[nsa ogHoasHbIX TpaHC(HOPMaTOPOB, pPasMeLleHHbIX B MeTa//IM4ECKOM KOpnyce BMECTe C
KOMMYTaLMOHHOI annapaTypoii B 31erasoBoii 130aguumn, UMNYbChbl AO/DKHbI NOAaBaTLCA NOCPEACTBOM
50-0MHOr0 KoaKcuanbHOro Kabens, Kak nokasaHo Ha pUcyHke 7. MeTannnueckunii KOpnyc cekumm ¢
3/1era3oBor annapatypoi Jo/MKeH 6bITb 3a3eM/IEH COrNacHO NpasuaaM Kcnayarauum.

Ans apyrux ycnoBuii NpMMeHeHWst TpaHcopMaTopa UCnbiTaTeNnbHas Lenb NpefAcTaB/ieHa Ha
PUCYHKE 8.

BbiBoa(bl) BTOPMYHOW 06MOTKM TpaHC(HOpMaTopa, KOTOPbIe AO/MKHbI ObiTb 3a3eM/IEHbI,
Heob6X04MMO COeIMHNTL C KOPMYCOM U1 3eMAei.

MepenaBaeMoe HanpsbkeHne U2 00/MKHO U3MEPATLCS NPU Pa3OMKHYTbIX BTOPUYHbLIX BBOAAX
nocpeacTBoM 50-TMOMHOr0 KOaKCManbHOro kabens, NoAkatYeHHOro K 50-THOMHOMY BXo4y
ocumnnorpaga ¢ Nonocoi nponyckaHus He Hxe 100 MY 1 ¢ yHKLMeR N3MEPEHNS NMUKOBbIX
3HAYEHMWIA.

llpumMcyaunmkc — [pyrne MeTodbl, C MPUMEHEHMEM ApYroro o6opyfoBaHUs, CrefyeT COrnacoBaTb MeXAy

N3roToBUTENEM W 3aKa34yMKOM.

Ecnu TpaHctopmaTop MMeeT 60/1ee 0AHON BTOPUYHOW 0OMOTKM, TO M3MEPEHUS JOMKHbI
NPOBOANTLCS Ha BCEX 0OMOTKaX.

Ecnv BTOpMYHbIE 06MOTKN UMEKT NPOMEXYTOUHbIE OTBOAbI, TO M3MEPEHNS AO/MKHbI
NPOBOANTLCA TOIbKO Ha 0TBOAAX, COOTBETCTBYHOLMX MOMHOW Lenu.

MepeHanps»xeHus, nepegaBaemMble K BTOPUYHONA Lenn C1 npu onpeeneHHOM 3HaYeHn
neperpyskun B NepBuYHON Lenwn t/p, BbIYUCAAIOT MO opmye:

¢/, wlxn,
"

1

B cnyuae UCKaXeHUIT Ha MMKe HEOBXOAMMO NMPOBECTU CPEHION KPUBYIO, a MaKCUMabHas
aMnNAnUTyAa 3Toii KPUBO GyaeT CUMTaTbCs NUKOBLIM 3HaueHrem U\, Mcronb3yeMbiM Npu pacyeTe

nepefaBaeMoro nepeHanpsKeHns (CM. pucyHok 9).
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MpumMmeuyaHne — AMNIUTYAA YaCTOTHbLIX UCKAXKEHWIA HA NKKe BOMHbI NEpPefaBaeMoro rnepeHanpskeHns

MOXEeT OKaTblBaTb HEraTMBHOE B/INAHKE Ha laHHOE UCMbITaHUE.

TpchqaopmaTop TOKa CYMUTaEeTCA BblAepXXaBLUMM WCMNbITaHWE, €C/N 3Ha4YeHune nepegaBaemMoro

nepeHanpsa>XeHna He npesbIlLIaeT npenenos, YKa3aHHbIX BTaﬁ]’IVIU,e 16.

10 MapkupoBka

10.1 MapKupoBKa BBOAO0B U BbIBOAOB. OCHOBHble TpeboBaHuUA

MapKupoBKa BBO/I0B 1 BbIBOJIOB [IOMKHA MAEHTU(ULMPOBAT:

a) NepBUYHbIe BBOAbI U BTOPUUHbIE BbIBOABI;

b) cekunu 06MOTOK (MPU UX HanMumnm);

C) OTHOCUTE/bHbIE MONSPHOCTA BTOPUYHBIX BbIBOAOB (415 aHAIOFOBOT0 BbIXOAA);

d) npomexxyTouHble 0TBOAbI (MPY UX HanUuumn).

10.1.1 MeTof MapKMpPOBKM

MapKnpoBKa BbINOMHAETCA Ha MNOBEPXHOCTW BBOAAa WM BbiBOAA WM B HeHOCpeACTBEHHOVI

6/IM30CTY OT HMX, OHA [O/MKHA COCTOATb U3 YETKMX MevaTHbIX GYKB 1 COMPOBOXAAIOLMX UX Uncen (npu

Heob6X0AMMOCTH), PACMONIOXKEHHbIX [0 UK nocne 6yKB, Y He LO/HKHA CMbIBATLCA.

10.1.2 MapKupoBKa ANf MOHTaxXa

MapKkupoBKa BBOAOB 1  BbIBOJOB TPaHC(HOPMATOPOB TOKAa [AO/MKHA  COOTBETCTBOBATb

00603HaYeHUAM, npuneBeAeHHbIM BTaﬁI'II/ILI'e 10.

Ta6nuuya 10 MapkupoBka

MepBUYHbIE Pl P2
BBO/bI 0- -0
BTopuuHble s1 s2
BbIBO/bI

PucyHok 1- TpaHcthopmaTop C 0fHOM
BTOPUYHOI 0OMOTKOIA

P1 . P2
o Tyyyxr-y-yyn -0

SI S2 S3

PucyHok 2 - TpaHcthopmatop ¢
NPOMEXYTOUHbIM OTBOAOM OT BTOPUYHOW
06MOTKM
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MepBUYHbIE C1 c2 P1 P2
BBOgbI _ryyyn___
) BK 6K <K
151 1S2 2s1 252
BTopuyuHble 51 &l S2
BbIBOAbI
PucyHok 3 - TpaHctopmaTop ¢ AByMs  PucyHok 4 - TpaHchopmaTop ¢ AByMS
CeKUMAMMN NepBUYHbIX 0OMOTOK, BTOPUYHBLIMY 0OMOTKaMM; Kaxjas Ha
npefHasHayeHHbIX 415 OT[e/IbHOM MarHMTHOM CepLeYHuKe
nocnefoBaTesibHOro um (nokaTaHbl fBa BapvaHTa MapKNpOBKM
napannesibHoro NOAK/IYeHUs BTOPUYHbIX BbIBOOB)

10.1.3 O603Ha4YeHMe OTHOCUTE/IbHbIX MOMAPHOCTEN

Bce BBOAbI M BbIBOAbI, MapKuWpoBaHHble cumBonamu Pl, S1 n C1, AO/MKHbI UMETb 0AWHAKOBYIO

NONAPHOCTbL B OANH N TOT XX€ MOMEHT BPEMEHMU.

10.2 MapKupoBoYHas 3aBofickas Tabnumuka

Bce TpaHcthopMaTopbl TOKa JO/MKHbI ObITb CHaGXXeHbl MapKMPOBOYHOM TabMUKO C OCHOBHbIMY
TEXHUYECKUMUN XapaKTepucTukKamu, Ha KOTOpoi AOMKHbI GbiTb NPUBEAEHbI:

a) HavMeHOBaHMe MpPOM3BOAMTENS WAM TOBAPHbIA 3HaK, NO KOTOPOMY €ro MOXHO Jf1Ierko
NAEHTM(HULMNPOBATD;

b) CEepUIHbIA HOMep W/MNH 0603HaYeHKe TUMa TpaHcopMaTopa ToKa (NpeanoyYTUTeNbHO U TO U
Apyroe);

C) HOMUHANMbHBIA KO3hULMEHT TpaHCHOPMaLMU B BAE OTHOLIEHUS HOMUHA/bHbIX TOKOB:
MEPBUYHOr0 1 BTOPUYHOTO:

K,=1191,, A Gianpumep, K, = 100/5A);

d) HoMMHanbHas YactoTa (Hanpumep, 50 w);
€) HOMWHaNbHas Harpyska v COOTBETCTBYHOLMIA eil knacc TouHocTh (KT)
|a Takxe coaepxaTb LOMOMHWUTENBHYIO MH(OPMALMIO, YKa3aHHYH B MOCMeAYIOWNX pasfenax

HacTosLero ctaHgapTa (cm. 11.7 uan/n 12.7, 13.5 n 14.5)].
MpumeuyaHune — ECAM BO3MOXHO, TO MPUBEAEHHbIE A1 BTOPUYHBIX BbIBOAOB AO/MKHbI ObiTh
npomapkupoBaHbl (Hanpumep, 1S: 15 BA; KT 0.5 unu 2S; 30 BA; KT 1);
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f) Hanbonblee paboyee HanpskeHMe (Knacc HanpsHKeHus).
(Hanpumep, 1,2 unn 145 kB);
g) HOMWHaNbHbIA YPOBEHb MPOYHOCTU M30AALMKM (KNace N30nauum)

(Hanpumep, 6/- KB* nnun 275/650 KB).

MpHMevyaHue — TMepeuncneHns 0 ug) MOryT 6bITb 06BbEANHEHBI B OAHY MapKUPOBKY (Hanpumep. 1,2/6/-
KB* nnun 145/275/650 kB).

Bcs MH(opmaums ¢ npeacTaBieHHbIMU Bbille JaHHbIMU AO/MKHA ObITh pa3MeLleHa b0 Ha camom

TpaHcgopmaTtope, MM60 Ha HafeXHO MPUKPENEHHOW K HeMY Tabanuke (HaAMMCK He JO/MKHBI
CMbIBaTHCA).

Ecnn nmeeTtca fOCTaTOYHO MeCTa, TO AOMOHUTENBHO J0/MKHA 6bITb NPOMapKMPOBaHa
criefyroLas HhopMalus;

h) HOMWHanbHLIA TOK Tepmuyeckoi cTolikocTu (I,h) 1 HOMUHaNBHBIA AUHAMWYECKUIA TOK
ecnn oH B 2,5 pasa OT/MYaeTcss OT HOMMHA/LHOTO TOKa TepMuyeckol cToiikocTu (Hanpumep, 13 wam

13/40 kA);

*[poyepK yKa3blBaeT Ha OTCYTCTBME YPOBHA UCMbITATE/IbHOrO UMMYNLCHOTO HaMPSAXXeHUA.

i) Knacc n3onAuuM OTAMYHLIN OT Knacca J1.
MpHMeyaHune — Heam MCNONb3YHOT HECKONbKO KNAaccoB W30MALMOHHOTO MaTepuana, [O/KEH ObITb
0603HaueH TOT, KOTOPbIA TMMUTUPYET NpeaenbHbIiA Harpes T

k) Ha TpaHcthopmaTopax, MMeroLLMX 601ee OAHON BTOPUYHOW 0OMOTKM, YKa3blBaeTCs
Ha3HaueHue Kaxgol 13 HUX U NX COOTBETCTBYIOLLME BbIBOAbI;
1) HOpMMpPOBaHHbIV TOK NPOAOMKUTENLHOTO Harpesa (Hanpumep, U= 150 %).

11 [ononHuTenbHble TpebOBaHMA K U3MEPUTENLHBIM TpaHCcopmaTopam Toka
11.1 O603HayeHMe Knacca TOYHOCTU 415 U3MEPUTENIbHbIX TpaHCHOPMaTOPOB TOKaA

Knacc ToO4HOCTM oOnNpefenstoT camMoi BbICOKOW AOMYCTMMON TOKOBOW MOrpewwHocTblo (B
MpoLeHTax) B AMana3oHe 3HayeHW MOMMHaNLHOTO TOKAa M HarpysoK A/ COOTBETCTBYIOLLEro Knacca
TOYHOCTHU.

11.1.1 HopmupoBaHHbIe KnacCbl TOYHOCTMW 418 U3MEPUTE/IbHbIX TPaHCHOPMaTOPOB TOKa

HopMrpoBaHHble Knacchl TOYHOCTU ANA U3MePUTENbHbIX TPaHCHOPMAaTOPOB TOKa CreaytoLLve:

01-02-05-1-3-5.

11.2 Tlpefenbl TOKOBOW W YrN0OBON NOrpewwHOCTen NpM HOMUHANbLHONM YacToTe

[nsa knaccos TouHocTn 0,1 -0.2 - 0,5 1 1ToKOBasA U yrnoeas NOrpeLwHoOCTU NP HOMUHALHOM
4acToTe He A0/MKHbI MPeBbILaTh 3HAYEHWIA, YKa3aHHbIX B Tabnuue 11, Npyu BTOPMYHONA Harpyske oT 25 %

[0 100 % OT ee HOMUHAaNLHOK 3HAYEHUS.
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[Onsa knaccoB ToyHoCTN 0,2 S 1 0.5 S TOKOBasi MOrpewwHOCTb U yrnoBas Npu HOMUHANbHOM

4acToTe He A0/MKHbI MPEeBbILIATb 3HAUYEeHWI, YKa3aHHbIX B Tabnuue 12, npu BTOPUYHON Harpyske oT 25 %
[0 100 % OT ee HOMMHANBLHOIO 3HaYeH KA.

[ns KnaccoB TOYHOCTM 3 1 5, TOKOBasi NOrPELIHOCTb HA HOMUHA/IbHOM YacToTe He JO/MKHA
MpeBbILLAaTb 3HaYeHWIA, yKasaHHbIX B Tabnnue 13. npy BTOPUYHOI Harpy3ske oT 25 % o 100 % ot ee
HOMWHA/ILHOIO 3HAYEHUA.

BTOpWUYHbIE Harpy3ku, NPUMeHsEMble NMPY UCNbITaHUAX TPaHCHOPMAaTOPOB, AOKHbLI UMETh
Ko3thpunumeHT mowjHocTn 0,8 (MHAYKTMBHbIN), 3a UCK/THOYEHNEM BTOPUYHBIX Harpy3ok meHee 5 BA, ans
KOTOPbIX OH paBeH eAauHuLe. HW npu Kakux cnyyasax BTOPUYHbIE HArpys3Ku, NpUMeHseMble npu
MCMbITaHWAX TPAHC(HOPMATOPOB, He JO/MKHbI 6bITb MeHee 1 BJI.

MpumeyaHune 1— [unana3oH BTOPMUHBIX Harpy3ok MeHee 1 BA ans TpaHcthopMaTopoB ToKa C
HOMWHaIbHbIM BTOPUYHLIM TOKOM | A MOXET 6bITb COrNacoBaH MeXay Npon3BoAnUTENEM H 3aKa3dMKOM.

MpumeyaHune 2 — Takue Tpe60BaHMA MOTYT MOHALO6UILCA MPU CEPTUMUKALIMN 3NEKTPOSHEPTUN ANs
TOYHbIX M3MepeHVI[/'I.

I pumedyaHune 3— B HacTofllee BpemMa HC MMeeTCA AO0CTaTO4YHOro onbiTa N BO3MOXHOCTel ana nposeaeHnA
TOYHbIX U3MepeHUii Npy 60/1ee HU3KMX 3Ha4YeHMAX TOoKa (OTCYTCTBYeT UCMbITaTeNbHOE 060pyA0BaHNE N UMEET MECTO
HeonpeaeneHHoCTb N0/TyYeHHbIX pesyanaTOB).

M pumedyaHune 4 — rlpe,qCTaBJ'leHHble Bbllle npeaenbl TOKOBOI 1 yrnosoﬁ I'IOFpeLLIHOCTeﬁ B OCHOBHOM
,D,eVICTBVITeanbI ana 0600 13 BO3MOXHbIX MOOXKEHWI BHELLHErO npoBoAHUKa, PacnonoXXeHHOro Ha PacCToOAHUN OT 3eMIn
HC MeHee, Yem TOro TpebyeT BO3AyLUHAsA U30NAUMsA NpK HambonbLLeM paboyem HanpsHkeHun ans 06opynosaHus u,,.

Ocobble yCnoBua NPUMEHEHUS, B TOM Yuce 1 60fiee HU3KMe Anana3oHbl paboyero HanpskeHus, 06yCnoB/eHHbIE,
Hanpumep, 60/bLINM TOKOM, AO0/TKHbI ObITb COrNacoBaHbI Mexay nponssogutenemM M 3akasumkom.

[na MHOronpeaensHbIX TpaHCOpPMaTopoB C 0TBOAAMM BO BTOPMUYHOI 06MOTKe TpeboBaHus K

TOYHOCTM PacnpPOCTPAHSIOTCS Ha CaMblii BbICOKUIA KOI(PULMEHT TpaHCHOPMaLIMK, EC/I HE YKa3aHO

NHaye.
Mpumcyannc — KOF,U,aneGOBaHI/Iﬂ K TOYHOCTW onpeaensarTca ANna caMmoro BbICOKOro KOS(*)(*JI/IU,VIGHTa

TpaHchopmaLum, NPoM3BOAUTENb AO/MKEH 0603HAUNTL K1acc TOYHOCTU Y HOMUHANLHYIO Harpy3Ky U Ans ocrajibHbiX OTBOLOB.

Tab6nuuya 11- Tlpeaens TOKOBOW W YIN0BOM NOFPELLIHOCTER U3MEPUTENBHBIX TpaHCHopMaTopOoB

TOKa C KnaccaMy TOYHOCTW 0T 0.1 A0 1

Knacc MepBUYHbIi TOK. Mpegens! 4onycKaemblX MOrpPeLwHOCTe, +
TOYHOCTK % HOMWHaNbHOrO TOKOBOVA, YrN0BOIA.
3HaueHus.+ cpag
5 20 100 120 5 20 100 120 5 20 100 120
0.1 0.4 0,2 0,1 0.1 15 8 5 5 045 024 015 0.15

0,2 075 035 02 o2 30 15 10 10 09 045 03 03

0.5 15 0,75 05 05 90 45 30 30 27 135 09 09
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1,0 3,0 15 1.0 1,0 180 90 60 60 54 27 1.8 1.8

Ta6nuuya 12- lMpeaenbl TOKOBOW 1 YriOBOV MOFPELLHOCTEN A1 USMEPUTENbHBLIX TPaHC(HOPMaTOpOB

TOKa ¢ Knaccamu ToyHoctn 0.2S 1 0,5S

Knacc MepBUYHBI TOK, Mpeaenbl 4oNycKaemblX NOrpewwHocTel, *

TOYHO % HOMUWHAMLHOIO 3HAYEHMS. TOKOBO/ Y I0BOWA,

CTH + n cpag
1 5 20 100 12 1 5 20 10 12 1 5 20 100 12

0 0 0 0

02S 07 03 0,2 02 02 30 1B K 120 K 09 04 03 03 03
5 5 5

0.5S 07 05 05 05 9 45 30 30 30 2,7 13 09 09 09
15 5 5

Tab6nuuya 13- MNpeaensl TOKOBO MOrPELLHOCTY ANA U3MEPUTESbHBIX TPAHC(HOPMaTOPOB TOKaA C

Knaccamm To4YHOCTN 3 U 5

MepBUYHbIN TOK,

Knacc o
% HOMWHA/IbHOIO 3HayeHus. +
To4yHoCTKN
50 120
3 3 3
5 5 5

3HaveHMs NpefenoB yrna (asoBoro cagura ansa Knaccos 3 v 5 He HOPMUPYHOTCA.

11.3 PacluupeHHbIli Ananas3oH Toka

TpaHcopmaTopbl TOKa KnaccoB TouHocTh 0T 0,1 go L a takke 0.2 Swm 0,5 S MoryT 6bITb
MPOMapKMpOBaHbl, Kak TPaHCHopMaTopbl C PacLUMPeHHbIM 1ana3oHoM TOKa, NPy YCOBUK, YTO OHW
COOTBETCTBYIOT CMieAyHOLW MM ABYM TpeboBaHUAM:

a) 3Ha4YeHMe HOMUHaNLHOrO TOKa TePMUYECKO CTOMKOCTU COOTBETCTBYET 3HAUEHMIO
HOMWHaILHOTO PacLUMPEHHOr0 NepBMYHONO TOKa. TOr4a npu MapKupoBaHWM OH BbIPaXKaeTca B
MpOLEHTaX OT HOMWHANLHOTO NEPBUYHOIO TOKa:

b) Npesenbl TOKOBOW MOrPeLHOCTU U yrna (ha3oBOro cABuUra, ykasaHHble B Tabnnuax 11 v 12 Ans
120 % HOMMWHaNLHOTO NMEPBUYHONO TOKA, LO/MKHbI ObITb TAKUMM XE U A5 HOMUHAbHOTO

pacLnpeHHoro nepernyHoro Toka (150 % vnm 200 %).
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11.4 OnpepgeneHne NOrpewHOCTeN N3MePUTENbHbBIX TPAHCHOPMATOPOB TOKA NpY TUNOBbIX
NCNbITaHUAX.

TUNoBble UCMNbITaHWUA TPaHCPOPMATOPOB C Knaccamu ToyHocTn oT 0,1 o 1 aTtakxke 0.2Smn05S
AN NOATBEPXAEHNSA COOTBETCTBUA TPeOOBaHWAM 11.2 CeAyeT NMPOBOANTL 417 KaXXAOro 3HaYeHUs roka.
yKasaHHoro B Tabnuuax Il H 12, npu Harpy3ke oT | BA go 100 % OT HOMWHaNLHOTO 3HaYeHus (npu
Harpy3ke oT 1BA go 100 % OT HOMWHaNbHOTO 3Ha4YeHwus).

TpaHchopMaTopbl, NMELOLLME pPacLLUMPEHHbIN AMana3oH Toka, npesbiwarowmii 120 % ot ero
HOMWHa/IbHOIO 3HAYeHUS, JO/MKHbI UCNbITbIBATHCA NMPU HOMUHA/IbLHOM PaCcLUMPEHHOM NEPBUYHOM TOKE,
BMECTO 120 % TOKa.

TpaHcthopmaTopbl € KnaccaMu TOYHOCTU 3 U 5 O/MKHBI UCNbITbIBATHCA HA COOTBETCTBUE [BYM
3HaYeHNAM TOKa, YKazaHHbIM B Tabnnue 13, npu Harpyske ot 1 BA fo 100 % OT HOMUHa/IbHOIO

3Ha4YeHuns.

11.5 OnpeaeneHne NOrpewHOCTEN U3MEPUTENbHbIX TPAHC(HOPMATOPOB TOKa NPU NpUemMo-

COATOYHbLIX WUCMbITAHNAX

rlpI/IeMO-C,EI,aTOLIHbIe ncnblTaHNA TpaHCchpMaTOpOB aHa/IorMYHbl TUNOBbLIM UCMbITaHKUAM Mo 11.4.
0AHaKO NpUemMo-CcAaTo4YHble NCMbITaHNA AONYCTUMO NMPOBOAUTL MPU YMEHbLLUEHHOM KO/IMYECTBE TOKOB
npun ycnosmu, 4to TUNOBbIE NUCMbITaAHNA Tpchd)opmaTopa nokasanmn, YTo yMeHbLIEHHOEe 4YMCNOo

ncnblTaHWi AOCTaTO4YHO AN14 noATBep>XAeHUA COOTBETCTBUA 11.2.

11.6 Mposepka KoahhuuneHTa 6e3onacHOCTN AN NpMbOpoB

TUNOBblEe UCMbITAHWS MOTYT 6bITb NPOBEAEHbI C MPUMEHEHMEM KOCBEHHOTO MeTOAa UCMbITaHS
Mpy Pa3oMKHYTOW MePBMYHOI Lenu, BTOpUYHas 06MOTKA 3anWTbLIBAETCS CUHYCOUAANbHbIM
HanpsikeHMeM HOMUHAMbHOI YacTOTbl C fe/CTBYIOLLMM 3HaUYEHWEM, 0GECNEUMBAIOLLMM 3HAUEHE

npeaenbHOro BTOPMYHOIO TOKa HacCbILWEHNA.

Pe3ynbTupytoLwnii TOK HaMarHM4MBaHus /,*, BTOPMYHBIX 06MOTOK ANSt U3MEPEHNS, NMOJTyUYEHHbIN
MpY JaHHOM MCMbITAHWUW W BbIPAXEHHbIA B NPOLLEHTax 3HAYeHWs, PaBHOTO NPOW3BEAEHMIO
HOMWHaIbHOr0 BTOPMYHOMO ToKa A/THa HOMUHa/IbHbIA KO3AP(ULMEHT 6e3onacHOCTM npubopos FS.

[O0/DKeH ObITb 60NEe Um paseH 10 % HOMMHANLHOrO 3HAYEHMNA MOHOA norpewHocTn

-~ —100710.
l,aFS

ECny MoMyYeHHbIi pe3ynbTaT Bbl3blBaeT COMHEHWE, TO Heob6XO4MMO MPOBECTM KOHTPO/LHOE
M3MepeHne MOCPeACTBOM MPSMOr0 MeToda MCMbiTaHWs (CM. MPUIoXKeHWe A), pe3ynbTaT KOTOpOro

SBNSETCA ONPeAeNsoWwmM.
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MpumeyaHne — BOMbLIMM NPEUMYLLECTBOM KOCBEHHOTO MeTOAa MCMbITaHUA ABNseTCA TO, 4YTO He
TpebytoTcs 6onblune Toku (Hanprumep, 30000 A npy NepBUYHOM HOMWHaNTbLHOM Toke 3000 A 1 Ko3ddurumeHTe 6e30nacHOCTH
npu6opos 10), a TakKXe HC TPeBYHOTCA HArpysku, KOTOpble AOMKHbI GbiTb CKOHCTPYMPOBaHbI AN TOKOB Ao 50 A. [Mpu
KOCBEHHOM METOZEe WCMbITaHMA NPaKTUYECKU OTCYTCTBYET 3eKT BAUSHUA PACNONOXEHNSI NEPBUYHbIX NMPOBOAHMKOB. B
YCNOBUAX peabHOli KCnyaTaumm TpaHcopmaropa AaHHbIA 3th(eKT MOXKET TONbKO YBEIMYNTL MOJHYIO NMOFPELIHOCTb, YTO

HC CKaXXeTCs Ha 6e30MacHOCTX NPMGOPOB, MUTAEMbIX OT U3MEPUTENILHOTO TPaHC(HOPMATOpa.

11.7 MapKupoBO4YHas 3aBojCKas Tabimuyka n3MepuTeNbHO TpaHcopMaTopa ToKa

MapkunpoBoYHas Tabsmuka LO/MKHa cogepXaTb H(opMaunto, ykasaHHyo B 10.2.

Knacc TOYHOCTU W3MEPUTENLHOrO TpaHcopmaTopa M KosuumeHT 6e3onacHOCTM NpubopoB
LO/MKHbI 6bITb MPOMapPKMPOBaHbl B MPUBA3KE K COOTBETCTBYIOLLEMY AManasoHy Harpysku oT 25 % fo
100 % OT HOMMHaNbLHOro 3HadYeHus (Hanpumep, 1-15 BA; KT 0,5; FS 10).

TpaHcopmaTop TOKa, MMelWwuidi pacluMpeHHblil AnanasoH nepBuyHoro Toka (11.3), AomkeH
UMeTb MapKMPOBKY pacLUMPeHHOro ToKa B MPUBA3KE K Kiaccy TO4HOCTU (Hanpumep, 1-15 BA; KT 0,5;
pacw. 150%).

MpumeyaHne — MapKMpoBOYHasA TabnmMuka MOXET COfepXKaTb MHPOPMALMIO O HECKONBbKUX KOMOUHALMAX
KO3 (ULMEHTOB, HArpy3KN 1 Knacca TOYHOCTW, KOTOPbIM MOXET COOTBETCTBOBATb TpaHcthopmaTop (Hanpumep, oT 140 15
BA; KT 0,5 - ot 10 30 BA; KT 1),  MOryT MCnonb30BaTbCA HCCTaHAAPLUbIC 3HAUYeHUs Harpysku (Hanpumep, or 10 15

BA; KT 1- ot 180 7 BA: KT 0,5 B CO0TBETCTBUM C NpUMeYaHunem n. 4.4).

12 [lononHuTenbHble TpeGOBaHMSA K TpaHcopmaTopam ToKa AN 3alUThl

12.1 HopMupoBaHHbIE 3HAYEHWNA HOMMUHANbLHOW NpefenbHOl KpaTHOCTH
HopmupoBaHHbIE 3HaYeHNS HOMUHANIBHON NPefenbHOV KPaTHOCTYU CRefytoLUme:
5-10- 15-20-30.

12.2 Knaccbl TOYHOCTU TpaHCHOPMAaTOPOB TOKA AN 3alUThl

12.2.1 O6o3Ha4yeHne Knacca TOYHOCTH

Knacc ToOuHOCTM TpaHChopmaTopa HanpsbkeHWs AN 3alyuTbl  ONPefensieTcsl  HaHBbICLUHM
[OMNYCTUMbIM MPOLEHTOM €ro MOMHOK MOrpewwHoCTW MpWM HOMUHANLHOM 3HAYeHWU MEepBUYHOrO TOKA
npefenbHON KpaTHOCTW. 3a 0603Ha4YeHMeM Knacca TOYHOCTM Aob6aBnsieTcs OYkB «P» (4TO 03HavaeT

«protection» - 3auuTa).

12.2.2 HopMupoBaHHbIe Kfacchbl TOYHOCTM TPAHCHOPMATOPOB AN 3allUThI
HopMupoBaHHbIe KAaccbl TOYHOCTU TPaHCHOPMaTOPOB TOKa A/14 3aLnThl:
5P n HOP.
12.3 Tlpepenbl NorpewHocTel TpaHC(HOpPMaTOPOB TOKa 415 3alWThl
ToKoBasi NOrPeLLIHOCTb, Yron ha3oBOro CABUra 1 noaHas NOrpewwHocTb Ha HOMUHAIbHOW

YacToTe M NPU HOMUHANBHOM Harpyske He fO/KHbI NPeBbIIATh 3HAUEHU, YKa3aHHbIX B Tabnuue 14.
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Mpun UcnbITaHUSAX 4S9 onpeaeneHns TOKOBOM MOrpeLlHocT 1 (ha3oBOro Yria Harpyska fomKHa

MMeTb KO3hMLUMEHT MoLHOCTK 0,8 MHAYKTWBHbIN, KpOMe Harpy3ku meHee 5 BJ1, rge 4onyCTUMbIM
ABNSAETCA KOIPPULMEHT MoLHOCTH 1.

[ns onpefeneHns NOMHON NOrPeLLIHOCTY Bbl6GMpaeTcs KO3hULMEHT MOLLLHOCTY Harpy3sku Ha
YCMOTPEHWE U3rOTOBUTENS 0,8 WHAYKTUBHbIW UAN 1.

Ta6nuuya 14— lMpedenbl NOrpeLHOCTEN TPaHCHOPMAaTOPOB TOKA ANS 3aLLUTbl

o Mpepensbl JONYCKAaeMOWN MOHON
MpeAenbl AonyckaeMoli NorpeLwHocTy PeA pony

Knacc NP HOMUHALHOM TOKe TOKOBOW I'IOFpeLI‘J’HOCTI/I )
TOYHOCTU npv TOKe HOMWUHaNbHOI NpefensHoN
TOKOBOM. % yrnoBo KpaTHOCTW. %

. 5
5P +1 260 + 1,8 cpag
HOoP +3 He HopmupyloT 10

12.4 OnpepgeneHne TOKOBOW 1 YrNoBOW MOrpewHOCTen TpaHC(hopMaTopoB TOKa AN 3aliUThl
MpW TUNOBbIX Y MPUEMO-CAATOUYHbIX UCMbITAHUAX

VcnbiTaHWst Ha COOTBETCTBME MpefenaM TOKOBOW WM Yri0BOIA NorpewiHocTeli no 12.3 [OMKHbI
NPOBOAMTLCA HA HOMUHANLHOM MEPBUYHOM TOKE.

12.S OnpepgeneHve NONHOMW NOFPELHOCTN MPU TUNOBbIX UCMbITAHUAX

a) McnbiTaHWs Ha COOTBETCTBME NpefenamM NonHOM NOrpewwHoOCTH, YKasaHHbIM BTabnmue 14,
BOMKHbI 6bITb MPOBEAEHbI NPAMbIM METOAOM, MPU KOTOPOM Yepe3 MepBUYHYI 0OMOTKY
TpaHcthopmaTopa NPonyCcKakT CUMHYCOUAA/IbHbIA TOK HOMUHANLHOW YacTOThbl, PaBHbINA TOKY
HOMWHaNbHO NPeAeNnbHON KPaTHOCTK, MPU NOAKMYEHHONM K BTOPUYHOI 0OMOTKE Harpyske, paBHOW
HOMMWHabHOMY 3Ha4YeHMIo, C KO3 (PULMEHTOM MOLLHOCTU, NO YCMOTPEHWIO NPOVN3BOAUTENS, PaBHbIM
0,8 nHaykTnuBHOW wnn | (cMm. npunoxexue ).

WcnbiTaHns  moryT 6biTb  NpoBefeHbl Ha TpaHchopmaTope, aHalorMyHoM MOoCTaBiSEMOMY

TpaHchopmatopy npM WX  CXOXEM  TFEOMETPUYECKOM  PAacrofiokeHuW, 38  UCKIOYEHWEM

TpaHCd)OpMaTOpOB, NOCTaB/IAEMbIX C yMEHbLIJEHHOI7I NPOYHOCTbIO MN3014AL1N.

Mpumeyanune — Tlpyn 04YeHb 60MbLWINX TOKax K npu CTep>XHeBoM MNepBMYHOM MPOBOAHUKE, pPacnosioxXeHne
TpaHCopMaTopa TOKa, T. C. PaccTOsiHWe MeXAay neTnei NepBMYHOI0 MPOBOAHMKA WM TPaHCHOPMaTOpPOM TOKa, AO/IKHO
NPUHNUMATbLCA BO BHUMaHWe C TOYKU TPEHNA BOCNPON3BEAEHUA ycnosmﬁ JKcnyataymn.

b) [ns TpaHcopmaTopoB TOKa, MMEKLUMX MPOTSHKEHHYH KOMbLEBYH KaTYLIKY, PaBHOMEPHC
pacnpefenieHHy0 BTOPUYHYK0 0OMOTKY(M) WMAM pPaBHOMEPHO pacnpefefieHHble 4YacTu CeKLUOHHON
06MOTKM C OTBOAAaMW, C pPacnofioXXeHHbIM(H) MO LEHTPY MepBHYHbLIM(M) MNPOBOAHHKOM(amu) wan
paBHOMEpPHO pacrnpefefieHHY MePBUUYHYI0 0OMOTKY, MPAMO METO[ MUCMbITaHUSt MOXET BObiTb 3aMeHeH
Ha OMWCAHHbLIA HWXKE KOCBEHHbI MeTO WCMbITaHUA Mpu YCAOBWM, YTO 3(GeKT BANAHUA NEeTu

MePBUYHOTO NPOBOAHHKA(0B) HE SBNSETCSA CYLLECTBEHHbIM.

43



MOCT IEC 60044-1-2013

Mpn PasOMKHYTOW MepPBMYHOA LENM Ha BTOPUYHYD OBMOTKY MOAAETCH CUHYCOMAanbHOe
HanpsXKeHe HOMWHaA/LHOW YacToThl, AECTBYHOLLEE 3HAUEHWE KOTOPOro COOTBETCTBYET MpefAe/bHOMY
3HAYEeHWI0 BTOPUYHOFO HamNpsXKeHUs, NPy KOTOPOM HacTynaeT HacblleHue.

Pe3ynbTUPYIOWMIA TOK HaMarHWYMBaHWS BTOPUYHbIX OGMOTOK AN1S 3alMTbl, MOMYYEHHbIA MNpU
[aHHOM MCMbITAHWM U BbIPXKEHHbI B MPOLEHTAX 3HA4YeHWsl, PaBHOrO NPOW3BEAEHUIO HOMWUHA/IHOTO
BTOPMYHOFO TOKa Ha HOMUHa/IbHYIO MpefesbHY0 KpaTHOCTb, He JO/MKEH MNPeBbIWaTh NPeaenos MosHoM

NOrPeLHOCTH, YKasaHHbIX B Tabnmue 14.

MpumevyaHune! — B pacueTe NpefesbHOrO 3HaYeHWs BTOPUYHOTO HanPsXEHWs, MpU KOTOPOM HacTynaeT
HacbllleHne, y4aCTBYeET COMPOTUBNEHUE BTOpI/IHHOVI LeHu, M3MEpeHHoe npun KOMHaTHO#A Temnepatype C BBE,EI,EHHOVI
nonpaskoi Ha 75 °C.

M punme YyaHune 2 — B onpepeneHnn nosHoM norpewHOCTN KOCBEHHbIM METOA40M BO3MOXHasA PasHOCTb MeXay

COOTHOLLEHWEM YMCEN BUT KOB 0OMOTOK Y HOMUHA/IbHbIM KOS(*)(*)VIU'I/IBHTOM TpaHC(bOpMaLl'I/II/I [O0/KHa YyYNTbIBaTbCA.

12.6 OnpepgeneHne NOMIHOW NOrPeLHOCTH MPU NPUEMO-CAATOUHbBIX UCMbITAHMAX

[na TpaHcthopmartopos, KBanimdpuumMpyembix corfacHo 12.5, nepeuncneHve b) npmemo-caatoyHble
UCNbITAHWA ANS OnpejeneHns NnofHoM NOrpeLiHoCTU Takue Xe, KakK 1 Npy TUNOBbIX UCMbITaHWAX.

Ona  ppyrux TpaHchopmMaTopoB MOXeT OblTb WUCMO/Mb30BaH KOCBEHHbIA MeTOf WCMbITaHUS
NnocpefcTBOM M3MepeHWUst TOKa HaMarHW4MBaHUsA, HO Pe3ynbTaTbl JO/KHbI ObITb MOMyYeHbl C YYETOM
NnonpaBoOYHOr0 Ko3(umumeHTa, T. €. KO3(hULUMEHTA, PacCUUTAHHOIO MyTeM CpaBHeEHWS pe3ynbTaToB
NPSMOro 1 KOCBEHHOTO METO[O0B WCMbITaHUIA, MPOBEAEHHBbIX Ha TpaHcdopmaTope OAHOro Tuna (CM.
npuMeyaHue 2), npu YCnoBWW, 4YTO HOMWHANLHAA MpefeNnbHas KPATHOCTb W MapameTpbl Harpysku
COBMajaloT.

B Takunx cnydaax nponssognTenieM A0JKHbI ObITb npeaocTaB/ieHbI CepTI/IdJI/IKaTbI ncnbliTaHUA.

MpumeuvaHune! — TlonpaBoyHbIA KOIMPULNEHT paBeH OTHOLLUEHMIO MOMHOW MOFPELUHOCTM, ONpeaeneHHo
NpsMbIM METOAOM, K 3HAYeHW0 TOKa BO36YXKAEHWUs, BbIPaXXEHHOMY B MNPOLEHTaX OT HOMWHANbHOrO BTOPWUYHOIO TOKa,
MOMHOXEHHOMY Ha HOMUWHa/IbHYIO MpedeNibHYl0 KpaTHOCTb, ONpefeneHHYI0 KOCBEHHbIM METOAOM, YKasaHHbIM B 12.5,
nepeyncneHve a).

Mpumeyvas nc2 — BblpaxeHne «TpaHchopmMaTop TOFO >Xe Tuna» NoApasyMeBaeT, UTO ammepsu rku
O/AIMHAKOBbI U HC 3aBUCAT OT KO3PuUMeHTa a TaKxe TO, YTO FeOMEeTPUYECKOe PacnosioXeHne, MarHUTHble mMaTepuanbl 1

BTOPWYHbIE LEHN NAEHTUYHbI.

12.7 MapkupoBoyHas 3aBojcKaa Tabnnyka TpaHcopmarTopa ToKa 415 3anThbl

MapkupoBoyHas  TabnnMuka [O/KHA  cofepXaTb  COOTBETCTBYIOWLYIO — MHABOpMauuio B

cooteercTBUM ¢ 10.2. HoMUWHanbHas npefenbHas  KpaTHOCTb  [0/DKHA  yKasblBaTbCA  MocCne

COOTBETCTBYHOLLEN HArpy3Kkn 1 Knacca TO4HOCTY (Hanpumep, oT 140 30 BJI; KT 5P: 10).
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MpumevyaHune — MapKupoBoUHas TaGnMuKa MOXET coAepxaTb MHOpMaLuuo 060 Bcex KOMGUHaLWsIX

BbIX0fa, Knacca TOYHOCTUN N HOMUWHaNbHOM npe,qeanon KPaTHOCTK, KOTOPbIM MOXET COOTBETCTBOBaTb Tpchq)opmaTop.

Mpumep 1: Mpumep 2:
(oT 1m0 15BA; KT 0,5) (o1 1m0 15BA; KT 0,5)
(o1 10 30BA; KT 1) (o1 1p0 15BA; KT 1; pacw. 150 %)

(o1 140 30BA; KT 5P; 10) (o1 1 g0 15BA; KT 5P; 20)

13 [ononHuTenbHble Tpe60BaHMS K TpaHchopMaTopam ToKa ANs 3awuThl Knacca PR

131 HopmunpoBaHHas TOYHOCTb NpPeAenbHON KPaTHOCTM
Cwm. 12.1.

13.2 HopmupoBaHHbIe KnacCbl TOYHOCTU TPaHC(HOPMATOPOB TOKa ANA 3aluTbl Knacca PR

13.2.1 O603Ha4YeHne Knacca TOYHOCTU

Knacc TOYHOCTM onpefenseTca nameblelMM 4ONYCTUMbIM MPOLEHTOM MOSIHOM NOrpeLtHoCTU Npu
TOKE HOMMWHaNbLHON MpefenbHOM KpaTHOCTM M 0603HaYaeTca AN paccMaTpMBaeMOro Kjacca TOYHOCTU
6ykBamn «PR» (03Havatouiem «protection low remanence» — 3alUUTHbIE C HU3KOW OCTATOYHON

HamarHM4eHHOCTbIO).

13.2.2 HopMunpoOBaHHbIe KacCbl TOYHOCTU
HopmunpoBaHHbIe KacChl TOYHOCTY A/181 3alMTHbIX TPaHC(HOPMATOPOB TOKA C HU3KOM 0CTaTOYHO
HaMarHM4YeHHOCTbHO:

5PR 1 10PR.
13.3 Tlpepgenbl norpewHocTelt TpaHcopMaTOpPOB TOKa 414 3aWwuThbl Knacca PR

13.3.1 TokoBas, yrnosas H nosHasa norpeLHocTn

Cwm. 12.3. MNMpegenbl NOrpewwHoCcTen ykasaHbl B Tabnmuye 15.

Tab6nuuya 15- Mpeaenbl NorpelHoCTel TpaHChopMaToOpOB TOKa ANs 3aluThl Knacca PR

MonHas

MOrpeLLHOCTb
Mpefensl gonyckaemol YrnoBas NOrpeLHocTb Npu npy ToKe

TOKOBOW MorpewwHocTu, % HOMMWHa/IbHOM NepBUYHOM TOKe HOMWHa/IbHO
npegensHoi
KpaTHOCTK
cpag %

Knacc
ToyHoCcTH
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13.3.2 KoathhmuMeHT 0CTaTOUYHON HamMarHM4eHHoCcTU K,

KoathhmyMeHT 0CcTaTOUHON HamarHmyeHHOCTH K, He o/mkeH npesbiwats 10 %.
[l pnmedyaHne — BcTaBka 0gHOro unm 6onee BO3AYLUHbIX 3a30P0OB B CEPAEYHUKE MOXKer ObITb MEeToA0M,

OrpaHUYMBAIOLLMM KO3(MULIMEHT OCTATOUHOM HaMarHNYEeHHOCTH.

13.3.3 lMocToAHHasA BpeMeHN 3aMKHYTOro BTOPUYHOI KOHTYypa I,

Ecnn Heo6xo4MMO, TO JaHHOE 3HaYeHNe MOXKET ObITb CNeLUPULNPOBAHO 3aKa3unKoM.

13.3.4 ConpoTuBieHne BTOPUYHON 06MOTKM Rd

Ecnv Heo6x04MMo, TO MakcMMasbHOe 3Ha4yeHne CONpPOTUBIEHNS SO/MKHO ObITb COr1acoBaHO
MeXay NpPou3BOANTENEM U 3aKa3UYUNKOM.

13.4 OnpegeneHvie TOKOBOW ¥ YrnoBOl NOrpeLHOCTen TpaHC(HopMaTOPOB TOKa 418 3alUThbl
Knacca PR npu TMNOBbLIX U NPUEMO-CAATOUYHbBIX UCMbITAHUAX

LononHUTENbHO K MCMbITaHWAM, YKa3aHHbIM B pa3fene 12, ans TpaHc(opMaTopoB TOKa Knacca
PR cnesyet npoBoAuTb NPMEMO-CLATOUHbIE UCMbITAHUS, NPUBEAEHHbIE HIKE.

13.4.1 OnpegeneHune KoadpurymeHTa 0OCTaTOYHON HaMarHn4YeHHocTun K,

KoahduuyneHT octaTouHolii HamarHmueHHocT (K,) go/mkeH 6biTb OMpeaeneH ¢ Lienbto
NoATBEPXAEHWS, YTO ero 3HauyeHve He npesblwaeT 10 % or cneunduuuposaHHoro npegena. Metog
onpegeneHuns nogpo6Ho onucaH B 1EC 60044-6 (npunoxexve B).

13.4.2 OnpepaeneHne NOCTOSAHHOW BPEMEHN BTOPUYHOIO KOHTY pa T,

OnpegeneHune NOCTOAHHON BPEMEHU BTOPUYHOIO KOHTYypa I, HE06X0AMMO 15 NOATBEPXKEHUA TOrO,
4TOObI Y6Ee4UTbCH, UTO €e 3HaYeHNe He OTANYAeTCA OT CnelundmLMpoBaHHOIO 3HaYeHus 6osiee YeM Ha
+ 30 %. MeTtog onpegenexHnsa nogpobHo onucaH B IEC 60044-6 (npunoxeHune B).

13.4.3 OnpegeneHne coNpoTMBAEHNSA BTOPUYHON 0OMOTKM Re

ConpoTMB/EHNe BTOPUYHOW 0OMOTKM [O/MKHO BbITh U3MEPEHO 11 MOMHOXEHO Ha
COOTBETCTBYIOLLMI MOMPaBOYHbINA KOIMPULMEHT, ecnv n3MepeHne NPOBOAMIOCL NP TemnepaType,
OT/IMYHO 0T 75 °C unu OTAIMYHOM OT APYroii cneLuduLMpoBaHHOR TeMnepaTypbl. 3HaueHue,
onpefeneHHoe TakuM 06pasoM, ABASETCA HOMUHAMBHBIM 3HA4eHeM

MpumeyaHune — [1na onpegeneHns CONpoTUBEHNS BTOPUYHOM Lenu Ucnonb3yrT gopmyny (J1,=  +4n).
roe /?%6- conpoTtueBneHne HOMMHaﬂbHOVI Harpysku, Kotopasa Anda Knacca PR TpchtpopmaTopos TOKa N4 3alinTbl paBHa

Pe3NCTVBHOI COCTaBNAOLLEl HArpy3KU, UCMOMb3yeMOii B COOTBETCTBUNM C M. 12.3 Ans onpeaeneHns TOKOBOW U YrioBoii

norpeLLIHoCcTel.
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135 MapKnpoBOYHan 3aBoACKas Tabnmnyka TpaHC(HOPMATOPOB TOKa ANA 3aWUThl Kiacca
PR

13.5.1 OcHOBHas MapKMpoBKa

Cm. 102 n 12.7. Knaccbl TOYHOCTM 3ameHATCA € «5P» M «HOP» Ha «5PR» n «10PR»
COOTBETCTBEHHO.

13.5.2 CneumnanbHas mapkupoBka (npum HeobxoanmocTw)

a) NOCTOAHHAsA BpeMeHu BTopuyHOro KoHTypa (I7,);

b) CONPOTVBAEHNE BTOPUYHOI 06MOTKKM (/?.,) npu Temnepatype 75 °C.
14 [ononHuTenbHble TpeboBaHUA K TpaHcopMaTopam ToKa ANns 3awuTbl Knacca PX

14.1 XapaKTepucTuku TpaHcthopmMaTopoB ToKa AnA 3aWuThl Knacca PX

B cneymndukaumm 4omKHbI 6bITh YKasaHbl CnefytoLme XxapakTepucTukn TpaHCOopMaTopoB TOKa
NS 3aWmnThl Knacca PX:

a) HOMUHAMbHBIA NePBUYHBIA TOK 1o;

b) HOMVHaNbHbIA BTOPUYHBIA TOK (/J1D;

C) HOMUHaNbHbIA KO3QpUUNEHT TpaHchopmaymmn (He 4omkeH npesblwats + 0,25 % oT
COOTHOLUEHUS HOMUHASbHbIX TOKOB);

d) npegenbHoe 3HayYeHue 3.4.C. B TOUKe nepernba £t xapakTepuCTUKN HamarHM4MBaHus;

e) npefenbHblii TOK HAMarHU4MBaHus /, B TOUKe nepernba XxapakTepucTMKN HamarHUYnBaHus;

f) conpoTvBneHne BTOPUYHO 06MOTKM npu Temnepatype 75 °C (/?,,);

g) PesncT1BHaA COCTaBNAKOLLAA HOMUHANLHON Harpysku (/?,.);

b) KoathmumeHT npefenbHol KpaTHocTH (KX).
I pumedyaHne — I'Ipe,qeanoe 3Ha4yeHune 3.4.C B TOUKe neperm6a XapakKTeEPUCTUKN Ham LWL EeNTaHNA 00bI4HO

BbIYUCAAKOT N0 opmyne

Ei=K,"(RA+Rii)lib.
14.2 Tpe60oBaHMA K NPOYHOCTU M301ALUN TPAHCHOPMATOPOB TOKA ANA 3aWnNTbl Knacca PX
14.2.1 Tpeb6oBaHMA K NPOYHOCTY M30MALUN BTOPUUYHOA 0OMOTKM

M30nauus BTOPMYHOI 06MOTKM TPaHC(POPMAaTOPOB TOKa Knacca PX, MMerLmMX 3Ha4yeHue 3.4.C.
£a > 2 KB B TOuUKe nepernba xapakTepucTMKM HamarHU4MBaHWs, LOMKHA BbIAEPXUBATb MPUIOXKEHUNE
5 KB [eiicTBYIOLLEr0 3Ha4YeHN MEPEMEHHOr0 HanpsXKeHMst HOMUHA/IbHOM NPOMBILL/IEHHOM YacTOThI B

TeyeHue 60 c. Anga £t <2 KB 370 HanpsXeHWe LO/MKHO cocTaBnAaTb 3 KB B TeyeHue 60 c.
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14.2.2 TpeboBaHMA K NPOYHOCTN MEXBUTKOBOW M30NALUN

[ns 3aWnTHBIX TpaHchopMaTopoB TOKa Knacca PX, nmetowmnx 3.4.c. B Touke nepernba” 450 B.
MEXBHTKOBAA M30MALNA LO/IKHA BbILEPXKMBATL HANPsHXXeHne, NHAYKTUPOBAHHOE HOMWHA/IbHbIM TOKOM B
COOTBETCTBUM C 8.4. [N TpaHC(hopmaTopoB TOKa € 3.4.C. B TOUKe neperunba > 450 B 3T0 HanpskeHue
[O/MKHO COOTBETCTBOBATL NMUKOBOMY HanpsXkeHuto, B 10 pa3 npeBbILLaloLLEeMY AeACTBYHOLLYIO 3.4.C B

TOYKE neperm6a, nnn cooteeTcTBOBaTh 10 KB MMKOBOT0 3HAYEHUSA, €CNN 3.0.C MEHbLLUE.

MpumevaHune — [N HEKOTOPbIX NNHWIA JNeKTponepenadn CBepXBbICOKOro Harnps>XeHna 60/1ee BbICOKMIA

npegen NMKoBoro sHa4eHUa HanpaXxeHna MOXKeT 6bITb COrnacoBaH Mexay npoumssogntenemM U 3aka3ymkom.

14.3 TUNoBbIEe UCNbITAHUA TPAaHCHOPMATOPOB TOKa ANA 3aWmnTbl Knacca PX

JONoNHUTENBHO K UCMbITAHUAM, YKa3aHHbIM B pasfene 7, N4 TpaHcopmaTopoB Toka Knacca PX
cnefyeT NPOBOAWUTb UCMbITaHWSA, NPUBESEHHbIE HUXE.

14.3.1 TpoBepKa KOHCTPYKLMUN C HU3KUM PeaKTUBHbIM COMPOTUBNEHNEM

B nepayto ouepefib, NOATBEPXKAEHNEM TOT0, YTO KOHCTPYKLUMS UMEET HU3KYHO peakTUBHYIO
COCTaBNISAIOLLYIO, SIBNSAETCSH CXEMATUYECKUIA YepTex, rae nokasaHo, YTo TpaHchopmMaTop TOKa UMeeT
YIA/IMHEHHBIA KOMbLEBOWN CepAeYHUK C PaBHOMEPHO pacrnpefeneHHbIMW BO3AYLUIHBIMM 3a30pamMiu,
paBHOMEPHO pacnpefefieHHY BTOPUYHYHO 06MOTKY, MePBUYHbI/A MPOBOAHUK, CUMMETPUYHO
pacnofioXXeHHbI OTHOCUTENBLHO OCU BPALLEHUSA, U TO, YTO MOXHO HE YYMTbIBaTb BAMSAHWE NMPOBOLHWNKOB
NPUMbIKaloLLMX a3 BHe Kopnyca TpaHcopmaTopa ToKa U cocefHux (as. Ecim ¢ ucnonb3oBaHmem
TOMbKO YepTexa He yfaeTca A0OMTbCA Cornacus Mexay npov3BOAuTeNeM U 3aKa3uuKoMm,
MOATBEPXAEHVNEM TOr0, YTO KOHCTPYKLMA COOTBETCTBYET TPE6OBAHWNAM HWU3KOW peakTUBHO
COCTaB/IAOLLEN, ABNAETCA ONpefeneHre NoMHON NOrpeLtHOCT 419 NOMHOCTLI0 YKOMMNNEKTOBaHHOW
BTOPUYHOW Lienu ¢ UCMo/ib30BaHWEM II060r0 M3 MPSMbIX METOLOB UCMbITaHUS, yKa3aHHbIX B J1.5 unn A.6
NpunoXexuus A, nNpyv BTOPUYHOM TOKE, PaBHOM 1 BTOPWMYHOI Harpyske, paBHoli K,, B aTom cryyae
MOATBEPXKAEHNEM TOr0, YTO KOHCTPYKLUUSA UMEET HU3KYHO PeakTUBHYIO COCTaBMAIOLLYIO0, CHMTAETCA TO,
4TO 3HaYeHME NOJHON MOrPEeLLIHOCTM, NOYyHYeHHOe NPAMbIM METOLOM MCMbITaHWRA, B 1,1 pasa MeHbLue

paccuYMTaHHOW HO XapaKTepuCcTMKe HamarHUYMBaHus.

MpumeuyaHune — Tpebyemble 3HaUEHUs NEPBUYHOIO TOKA A/1si NPOBEAEHUS UCTbITAHNI NOMHOM
MOrPeLUHOCTY NPSMbIM METOAOM Ha OMPefeneHHbIX TUNax TpaHcopMaTopoB Moiyr GbI3b HEBO3MOXHbI 1
BOCMPOU3BeeHUs NpU NOMOLLM 060pYA0BaHNS, TPAAULMOHHO UCMO/L3YeMOro NPOU3BOAUTENSAMM ANs 3TUX Leneid. Mpu aTom
UCMbITaHUS Ha 60/1e€ HU3KMX 3HAUEHUSAX NEepPBUYHOIO TOKA AO/KHbI GbITh COFIACOBaHbLI MEXAY NPOWU3BOAUTENEM U

3aKa3vyuMKoMm.

14.4 Mpuemo-chaToYHble UCNbITaHWA TpaHCcopMaTopoB TOKa ANA 3awmnThl Knacca PX

[LONONHMTENBHO K UCMbITAHWAM, YKa3aHHbIM B paszerne 8, ANs TpaHC(hopMaTopoB Toka Knacca PX

cnegyeT npoBoAnTb UCMbITaHUA, NpUBeAEHHbIE HIKE.
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14.4.1 3.0.c B TOYKe nepernba EK v npefeNbHbI TOK HAMarHuymMBaHum I,

CuHyconaanbHoe 3HaYeHne HanpPsXKeHNs HOMUHaNbHOM YacTOThbl, PaBHOE HOMWHA/IbHOMY
3HaYeHMIO 3.4.C B TOUKe nepernba xapakTepucTUKM, AOMKHO ObITb MPUIOXKEHO K MOMHOCTLIO
YKOMM/IEKTOBAHHOW BTOPUYHOW LieHW (TOK HamarHU4YMBaHUS LOMKEH U3MePATbCS), BCe OCTa/lbHbIe Lienu

[O/MKHbI BbITb PA30MKHYThI.

14.4.2 ConpoTnBAeHNe BTOPUYHON Lenn Rit

Mpu MCMbITAaHUN JOMKHO BbITh M3MEPEHO COMPOTMB/IEHUE NMOMHOCTLH YKOMM/IEKTOBAHHOI
BTOPMYHOW Lenu. MonyyeHHOe 3HaYeHMe Npy BBEAEHUN NonpaBok ansa 75 °C He JO/MKHO NpeBbILLaTh
cneundnLMpPoOBaHHOI0 3HAYEHNS.

14.4.3 MorpewHoCTb KO3 purumneHta TpaHchopmauum (ft)

KoaduumeHT TpaHcopMaLny LOSIXeH onpefenatbes B cooTseTcTBuM ¢ 1EC 60044-6
(npunoxeHnem E). MorpewHoCcTb KO3apduumneHTa TpaHchopMaL M He 4O/KHA NPEeBbILLAaTh 3HAUYEHWS,

yKa3aHHoOro B 14.1 nepeuuncneHue c).
M pumevyaHne — Ll,aHHoe NCNblTaHWe N0 cornacoBaHUIO Xrexay nNpon3BoAnTeENIEM N 3aKa3YMKOM MOXKET 6bITb
3aMEHEHO Ha ynpoLleHHOoe NCnbiTaHME, NP KOTOPOM N3MEPEHWE NOTPELLIHOCTN KOSCbeVILl,VIEHTa MacLTabHoro

npeo6pa3oBaHNs MPOU3BOANTCS NPU HYNEBOI Harpyske.

14.4.4 NicnblTaHNA NPOYHOCTU U30NALUN

VcnbiTaHnst NPOBOAAT ANS TOro, 4To6bl MOATBEPANTL COOTBETCTBME TPEOOBAHM K MPOYHOCTM
M301AUMK, yKasaHHble B 14.2.1. MeToabl UCMbITaHUIA NpuBeaeHbl B 8.3.

14.4.5 VicnbITaHNS NPOYHOCTU MEXBUIKOBOW M3015LMN

VcnbiTaHus npoBoAAT ana Toro, YTOObI noaTBepaAnTb COOTBETCTBUE TpEGOBaHI/IVI K MPOYHOCTU

N301ALUMK, yKasaHHble 14.2.2. MeToapbl UCNbITaHW NpuBeSeHbl B 8.4.

14.5 MapKupoBOYHasa 3aBoAcCKas Tabamyka TpaHCHOpPMaTopoB TOKa A4N5 3aWMUTbl Knacca

PX

14.5.1 OcHOBHasi MapKMpoBKa

Cwm. 10.2.

14.5.2 CneunanbHas MapKnpoBKa:

a) HOMWHaNbHbIN KO3PULMEHT TpaHChopMaLun;

b) 3.4.C B TOUKe nepernba EK,
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C) TOK HamarHu4ymBaHus (/,) B Touke nepervnba nnn/m nx ycTaHoBNEHHOE NPOLEHTHOE
OTHOLLEHME;

d) conpoTnBAeHWe BTOPUYHOI Lenu Npy HOMWHANLHOM Harpy3ke u TemnepaType 06MoTku 75 “C
R.,

3aKasunK MOXeT TaKxe 3aTpe6oBaTh:

€) KoahhuumeHT npefenbHoin KpaTHOCTU KX;

I HOMUHaNbHOEe CONPOTUBAEHWE HArpy3Ku (/?,,).
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T =0.75 - gna HanpsXXeHus KOMMYTaLuWMOHHOT0 UMMNynbea
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T - CMNOBOW UCMLITYEMbIV TpaHCcHopMaTop;

C* - n3mepuTenbHbIli TpaHCHOPMATOpP, UCNbITAHNA KOTOPOr0 NPOBOASAT;
CK - KOHJeHcaTop CBfA3N;

M - YCTPOWCTBO A/1% M3MEPEHUA YaCTUUHbIX paspsaoB (ganee - UP);

Zm- M3MepuTeNbHbIA nMNegaHc Kabens n Npnoopa,;
Z - punbTp (He ncnonblyetcs, ecnn G ABNSETCS EMKOCTbIO MCNbITYEMOrO TpaHC(hopmaTopa)

PUCYHOK 2 - Cxema 13MepeHUst YPOBHS YaCTUUHbIX PaspsifoB

MpumeuaHne — O603HAUEHNS AHANOTUUHBI 0603HAYEHUSIM, MPUBEAEHHBIM HA PUCYHKE 2.
PucyHoK 3 - AnbTepHaTMBHAs CXeMa M3MEPEHUs! YPOBHS

YaCTUYHBIX paspsAoB

52



FOCT IEC 60044 1-2013
1
0]

T - CMNOBOIA UCNBITYEMbI TpaHchopMaTop;
C. - n3mepuTe/bHbIA TpaHchopMaTop, UCMbITaHWS KOTOPOro NPOBOAST;

Cat - [OMOMHUTENbHBIA 06bEKT, 6e3 Hamuna YP (namn Ck - KOHAEHCATop CBA3N);

M - ycTpoiicTBO Ans nsmepeHus Yp;
Zm nZ»2- n3MepuTenbHbIA UMNegaHc Kabeneid 1 Npubopos;

Z - puneTp
PrcyHoK 4 - TIpyMep MOCTOBOW CXeMbl U3MEPEHNS YPOBHS YaCTUYHbIX Pa3psagoB

MpumevaHve — O603HaueHMs aHaorMYHbI 0603HaYEHUAM, npmnBeEAEHHbLIM Ha PUCYHKe 2.

C - nMNynbCHbIA reHepaTop ¢ eMmKocTbio CO.

PUCYHOK 5 - TMpuMep KannmBpoBKK LMK, NPefHa3HauYeHHOM /1S U3MEPEHUS YPOBHS YaCTUYHbIX

paspsaoB
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C,, - 00BEKT UCMbITaAHWUIA;

Z - (unbTp;

B - HEKOpPOHHpYHOLLAs HarpysKa;

M - n3MepuUTeNbHOE YCTPOIACTBO;

ZyRi + Ri =300 Om

T - c1NOBOW NCNbITYEMbIN TpaHcopmaTop;
zZ.C,L,/?,R2- cm. CISPR 18-2

PUCYHOK 6 - Cxema W3MepeHns ypoBHS pafmonomex

PucyHok 7 -i3mepeHmne nepefaBaembix nepeHanpsXxeHui.
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Cxema MCMbITaHMA W 3/1€ra3oBbiH KOMMYTaTOP

PUCYHOK 8 - 3MepeHue nepefaBaeMblX nepeHanpshkeHunid. TUnosas UCMbITaTeNbHas yCTaHOBKa

dopma BOMHbI J1
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dopma BoMHbLI B

PUCYHOK 9 - /3mepeHue nepefaBaeMblxX nepeHanpsykeHuid. VcnbiTaTe/lbHble (hOPMbl BOJTHbI
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MpunoxeHue J1

(06s3aTenbHOE)

TpaHchopmaTopbl TOKa ANS 3alUThI

1.1 BekTopHaga guarpamma

Ecnu npegnonoxuTs, 4TO TpaHChopMaTop TOKa W ero Harpyska COAepXXaT TOSIbKO JMHENHbIe
3MIEKTPUYECKME W MarHUTHblE KOMMOHEHTbl, MNEPBUYHbLIA TOK, BCE APYrMe TOKMW, HaMnpsXXeHns Wu
MarHUTHbIe MOTOKM SABAAIOTCA CUHYCOMAANbHbIMM, TO  paboTa TpaHcopmaropa MOXET O6biTb
NPOVNNOCTPMPOBaHA BEKTOPHOW AnarpamMmmoli (CM. pucyHok J1. 1).

Ha pucyHke J1.1 /, npefcTaBneH Kak BTOPUYHbIA TOK. OH NPOXOAWUT 4epe3 COMPOTMBIEHWE
BTOPUYHOA OOGMOTKM W Harpysky, KoTopas onpefensieT MarHuTyfy W HanpasfeHve Heobxofumoro
HaBeleHHOro HanpskeHus E, 1 MarHWTHOro notoka ®. KOTOPbI MPOXOAUT NepreHANKYNSAPHO BEKTOPY
HanpskeHWs. ITOT MOTOK YCUNIMBAETCH TOKOM HaMarHMuuBaHwus /,, MMEKLWMM HamarHMuuBaroLLuii
KOMMOHEHT /,, , KOTOpbIA MapanneneH MarHWTHOMY MOTOKY @, M aKTMBHbIA KOMMOHEHT L. KOTOpbIi
napanneneH HanpskeHuto. CyMMOI BEKTOPOB BTOPUYHOIO TOKa J1 M TOKa HamarHuumsaHus |, sBnsertcs
BeKTOp ['p, NpeacTaBnatoWmnii co60i NepBUYHBIA TOK, NOAENEHHbIA Ha KO3IPPULMEHT TpaHchopmalmu
(KONMYecTBO BUTKOB BTOPMYHON 0OMOTKM K KONMYECTBY MEPBUYHOI).

Takum 06pasoM, Ans  TpaHchopmaTopa TOKa C  BWUTKOBBIM — KO3(D(MLUMEHTOM, paBHbIM
HOMMWHAIbHOMY KO3(DPULNEHTY TpaHcgopmauun, pasHuua B A/IMHE BEKTOPOB /, U ['p , OTHECEHHasa K
AnvHe T'p , 1 ABNSETCA TOKOBOW NOrPELIHOCTbI0O B COOTBETCTBUM C onpegeneHnem B 2.1.10, a yrnosas

pasHuua 5 ABAseTCA Yr0BOWM NOrpeLlHoCTb0 B cooTBeTCTBUM ¢ 2.1.11.
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A.2 Bin KoBaH KoppekLuus

Korga BMTKOBbI KO3hhULUMEHT oTan4yaeTcs (06bI4YHO OH MEHbLUE) OT HOMUHA/ILHOTO
KoathhmumeHTa TpaHc(opMaLum, TpaHC(HOpPMaTop TOKa MOXET UMETb BUTKOBYH Koppekuumto. OLeHuBas
paboTy TpaHchopmaTopa, HeO6XOANMO ONpeaenuTb pasHuLy Mexay / ,,, NEPBUYHBLIM TOKOM,
MofieNleHHbIM Ha BUTKOBbI/ KO3(MULMEHT, 1 MEPBUYHLIM TOKOM, NOAENEHHBIM Ha HOMUHAMbHbII
KO3(hpuumeHT TpaHchopmaunm. OTCYTCTBME BUTKOBOWM KOPPEKLUM 03HavaeT, uto Ir =1 p. Ecim
BNTKOBas KOPPeKLUNs NPUCYTCTBYET,  OT/IMYaeTCs OT M XoTa / , NCNOMb3YeTCs B BEKTOPHOW
Aunarpamme, a 1p ucnonb3yeTcs A4S ONpefeneHns TOKOBOIM NOrpeLIHocTH, 3TUM 6yaeT nokasaHo, YTo
BUTKOBas KOPPEeKLUUs BAWUSET Ha TOKOBYH MOFPELUHOCTb (M OHA MOXET 6bITb HAMEPEHHO MCNO/b30BaHa
Ana aToin uenun). OfHako BeKTopbl Ip 1 'p UMET 0AMHAKOBOE HarpaB/eHne, MO3TOMY BUTKOBas

KOpPPEKLUUA He OKa3blBaE€T B/IMAHNA Ha YI/I0BYH MOrpelHoOCTb.

Takxe SICHO, YTO BAWUSHWE BUTKOBO KOpPpeKUMnN Ha NONHYH0 NOTpeLHOCTb MEHee ee BINAHNA Ha

TOKOBYHO MOMPELIHOCTb.
A.3 TpeyronbHMK HO1pELWHOCTEN

Ha pucyHke A.2 n3obpaxeHa BepxHasa 4acTb pUcyHKa J1.1 B yBeMYeHHOM MacLuTabe, 1 npu
JanbHenwem pacCMOTPeHNW 3Ta yrnoBas NOrpeLlHOCTb HaCTObKO Mana, YTo A5 NPaKTUYeCcKuX Lenew
[Ba BekTopa /, ul pMoryTcuntaTbca napannensHbiMU. ECnn BUTKOBas KOPPeKLMA OTCYTCTBYET,
NMOCPeACTBOM NPOEKUMU /,. Ha / p, MOXKHO OMPeSeNinTb, YTO NpX UX annpoKCcMMauuy BHYTpUGasHbIi
KOMMNOHEHT (A/), NONYYeHHbIV OT /-, MOXET BbITb UCMOMb30BaH BMECTO apUMETNYECKO pasHULLbI

mexay | p 1/, ans NoNyYeHUs TOKOBOW MOrpewHOCTY 1, aHaIOFNYHO, PeaKTUBHbIA KOMMOHEHT JT

I'IOﬂyquHbIﬁ 0T /,., MOXET ObITb UCMOMb30BaH Aansa Toro, YTOObI BblPa3nTb Yri10BYH MOrpewHoOCTb.

MpW BbILLENePeYNCAEHHbIX YC0BUAX TOK HaMarHU4nMBaHus /,.. NOAeNeHHbI Ha / p, paBeH
MOSIHOM NOTPELLIHOCTU B COOTBETCTBMU ¢ 2.1.31.

Takum o6pa3om, ans TpaHchopmaTopa TOKa 6e3 BUTKOBOI KOPPEKL MM 1 NpW YCNOBUSX, KOraa
BEKTOPHOE MpefcTaBneHne LenecoobpasHo, TOKOBas, Yrnosas v NoHas NOrpeLHocT! obpasytoT
NPAMOYTO/bHBIA TPEYrO/bHUK.

B 3TOM TpeyrosibHUKe runoTeHy3a, NpeAcTaBnsioLLas co60i NoMHY NOrPeLHOCTb, 3aBUCUT OT
MarHWTy bl NOSHOr0 Harpy304YHOro UMMeAaHca, BKIYaoLWero B cebs Harpysky u BTOPUYHYIO 06MOTKY,
TOrfa Kak HanpaBneHne MeXK iy TOKOBOW ¥ Yr0BOIA NOrpeLtHOCTAMY 3aBUCUT OT KO3((MLMEHTOB
MOLLHOCTU MO/IHOTO Harpy304yHOro nMrnejaHca v Toka HamarHmuveaHus. Hynesoe (a3oBoe CMeLLeHMe
ABNAETCA Pe3ynbTaToM, KOrja fiBa Ko3(duLMeHTa MOLLHOCTA paBHbI, T. €. Korga /, u /.. HaxogaTca B

(hase.
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A.4 TonHaa norpewwHocCTb

Hannume HennHeinHoCTeR B TpaHCOpMaTOpPE TOKA, KOTOPble MOTY SIBAATLCA NPUYMHON
BO3HUKHOBEHUSA BbICOKOYACTOTHbIX FapMOHUYECKMNX NCKaXEHMWIA TOKa HamarHM4mMBaHMs U BTOPUYHOIO
TOKa, fenaeT NpUMeHeHe BEKTOPHOIO NPeACcTaBNeHNs NOrpeLIHOCTel HeonpaBaaHHbIM, 1 Toraa
Hanbonee BaXHbIM CTAHOBMTCS ONpeAeneHrne NoMHON NorpeLHocTh (CM. pucyHok A.3).

370 U SBAAETCA 0OBACHEHWEM TOr0, YTO NOMHAA NOrpeLIHOCTb ONpeAenseTcs cornacHo 2.1.34, a
He NPOCTbIM CNOXEeHWEM BEKTOPOB TOKOBOW W YrNOBOM MOrPeLIHOCTER, KaK NOKa3aHo Ha pucyHke J1.2.

Takum o6pa3om, B 06LLEM Cyyae NosHas NOrpeLlHOCTb XapakTepusyeT Hannmume OTKIOHEHWA OT
nfeanbHOro TpaHcopMaTopa TOKa, KOTOpPbIe BbI3BaHbl MPUCYTCTBMEM BO BTOPWUYHOM Lienu
BbICOKOYACTOTHbIX FapPMOHVK, KOTOPbIe OTCYTCTBYIOT B MEPBMYHOI Lienu (B HACTOALLEM CTaHAapTe
MepBUYHbI/ TOK BCerja CYNTaeTcs CUHYCOMAANbHbIM).

A.5 OnpegeneHune NOMHON NOTPeLHOCTM NPAMbIM METOA0M

Ha pucyHke A.4 nokasaH TpaHC(opMaTop TOKa C BHTKOBbIM Koa(guuneHTom 1/1. OH nepBbIM
BbIBOLOM OfHO 06MOTKM NOACOEAMHEH K UCTOYHMKY MEPBUYHOrO (CUMHYCOMAANbHOr0) TOKa, a NepBbIM
BbIBOOM pYroil 06MOTKM NOAK/IOYEH K BTOPUYHON Harpyske ZHc NMHeRHbIMY XapakTepucTukamu, npu
3TOM BTOpbIe BbIBOAbLI 3TUX 06MOTOK NOAK/OYEHbI K aMNepMeTpy Tak, YTobbl 06a ToKa (NepBUYHbLIA U
BTOPUUYHBIA) MPOXOAMIN Yepe3 aMnepMeTp, HO B pasHbIX HanpasneHusx. B aTom ciydae
pesynbTMPYOLWNiA TOK, NPOXOAALWNIA Yepe3 aMmnepmeTp, OyLeT paBeH TOKY HamarHM4MBaHUA Npu
YCNOBUM NPEBaNNPOBaHNS CUHYCOMAANLHOTO NEPBUYHONO TOKA Haj BTOPMYHLIM, a AefCTBYIOLLLee
3HAYeHNe 3TOro TOKa, OTHECEHHOE K [ie/iCTBYHOLLEMY 3HAYEHUIO MEPBUYHOIO TOKA, U ByfeT ABNATLCA
MOJTHO NOrPeLIHOCTLH0 B COOTBETCTBUM € 2.1.34 1 BblpaXkaeTcsi B NPOLIEHTaX.

Ha pucyHke A.4 npefcrasneHa OCHOBHas CXema 15 MeTofa NpsAMbIX U3MEpPeHWin NonHow
MOrpeLHOCTM TPaHC(POPMATOPOB TOKa C HOMUHA/IbHLIM KO3(ULMEHTOM TpaHc(opMaLun, paBHbIM
efinHuLE.

Ha pucyHke A.5 npefcraBneHa OCHOBHasi cxeMa MeToja NpsMbIX U3MEpeHUiA NoMHOw
NOrPeLIHOCTM TPaHCOPMaTOPOB TOKA C HOMUHAbHLIMW KO3((huLUmeHTaMm TpaHchopmawmm,
OT/IMYHBIMY OT efuHMLbI. Ha 3Tol cxeme M306paxeHbl ABa TpaHC(hopMaTopa ToKa C 04MHAKOBbIM
HOMWHA/bHBIM KO3((pULMNEHTOM. CumnTaeTcs, Y4To TpaHCHOPMaTOP TOKa, 0003HAUEHHbI OYKBOI «N»,
MNMEET HEe3HAYNTENIbHYHO MOMHYH NOrPEeLIHOCTbL B NPEBAIMPYIOWMUX YCN0BMAX (MUHMMANIbHAA Harpy3ka),
B TO BPEMS KaK MUCMbITyeMblil TpaHC(HOopMaTop TOKa, 00603HaUeHHbI BYKBOI «X», NOAKNOYEH K
HOMWHA/LHOW Harpyske.

O6a TpaHcopmaTopa 3anHTaBatoT OT OLHOr0 UCTOYHMKA CUHYCOMAANbHOIO MNEPBUYHOIO TOKA,
npy 3TOM amMnepMeTpbl NOAK/OYEHbI AN U3MEPEHUS PasHULbl MeXAY ABYMS BTOPUYHbLIMW TOoKaMu. Mpu

TaKUX YCMOBUSX OTHOLLEHME AeCTBYIOWMX 3HAUeHUI ToKa B amnepmeTpe J12 K felicTBytoLeMy
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3Ha4YeHMIO TOKa B amnepmeTpe /1, 6yaeT SBAATLCA MOMHOM MOrpPeLwHOCTLI0 TpaHcdopmartopa X,
OTHOLUEHME BbIpaXKaeTcs B NPOLEHTAX.

Mpn MCNonb30BaHMM 3TOM0 METOAa BaXKHO, YTOObI MOHAA NOrpeLIHOCTL TpaHcgopmaTopa N
6b11a He3HAYUTEIbHOW AN15 aHHbLIX YCOBWIA NPUMEHEHMS, T. €. HEAOCTATOUYHO TOr0, YTOObI MOHas
norpewHocTb TpaHcopmaTopa N 6bl1a NPOCTO M3BECTHA, NOTOMY Kak MofiHas NorpeLHoCTb C0XHa Mo
CBOel Nprpofe (MMeeT UCKAXEHHYIO BOSIHOO6Pa3Hyo opmMy) 1 ntobas nonHas NorpeLHocTb
3Ta/oOHHOro TpaHcdopmaTopa N He MOXET 6bITb MCMOMb30BaHa AN MOMPaBKU Pe3y/bTaToB M3MEPEHNI
npn UCNbITaHUAX.

1.6 AnbTepHaTUBHbI METOA NPAMOro U3MEPEHMUS MOMHON NOrPeLHOCTM

[1a n3mepeHuns NOMHOM NOrpPeLHOCTM MOTYT MCMNONb30BaTLCA a/ibTepPHATUBHbIE METOAbI, OAVH U3
TakKuX METO0B NMpefcTaB/eH Ha pUcyHke J1.6.

Cxema MeTofa, NpPeACTaBNeHHOro Ha pucyHke A.5, TpebyeT WUCMONb30BaHWSA «CMeunanbHOro»
3TafloHHOro TpaHcdopmatopa N ¢ KO3 (ULMEHTOM TpaHChOpMaLMM TakMM e, KaK U Yy
TpaHcdopmatopa X, U WMEWWUM He3HauUTe/lbHYI0 MOJHYI0 MOrPeLwHOCTb MpU MEepPBUYHOM TOKe
npefenbHoOn KpaTHoCTU. Cxema MeTofa, NpeACTaBMEHHOr0 Ha pucyHke A.6, [LaeT BO3MOXHOCTb
MCMO0/b30BaTb 3Ta/lOHHbIE TpaHcdopmMaTopbl Toka N M N npyu HOMWMHAMBHBIX MEPBUYHLIX TOKax WAn
6/NM3KMX K HWMM, 4YTO MO3BONAET [OCTATOMHO JErko BbINOMHWUTL TpeboBaHWE K MaslbiM  3HAYEHUAM
MOMHbIX MOrPELUHOCTEN A7 3TUX 3Ta/IOHHbIX TPaHCHOPMaTOopOB.

Ha pucyHke /1.6 TpaHcopmaTop X ABASETCH UCMbITYeMbIM. [py 3TOM 3TaNOHHbINA
TpaHcdopmatop N MMeeT HOMUHabHbIA NePBUYHbIA TOK MarHUTYZOM TOr0 Xe NopsaaKa, 4To u
nepBUYHbLINA TOK NpeAensHON HOMUHANBHOM KpaTHOCTU TpaHctopmaTopa X (TOK, NMpY KOTOPOM crneayet
NMPOBOAWTL UCMBITAHNSA), & 3TaNOHHbIA TpaHchopMaTop N MMeeT HOMUHa/IbHbLIA NEePBUYHbIA TOK C
MarHuTyfoli TOr0 Xe NopsAKa, YTO U BTOPUYHbIA FOK, MPU COOTBETCTBYHOLLEM 3HAYEHUN MEPBUYHOTO
TOKa npefenbHO HOMUHANLHOW KpaTHOCTM TpaHcdopmaTopa X. CnefyeT OTMETUTb, UTO
TpaHcopmatop N ABnseTCA YacTbio Harpysku ZBTpaHcgopmaTopa X. 1M 3TO HE0BXO4MMO YUUTbIBaTb
npv onpegeneHnn 3HaveHnin Harpysku Z B J1, n J12 Ha cxeme amnepMmeTpbl, Npy 3ToM JE>n3mepseT
pasHuMLYy MeXAay BTOPUYHbIMW TOKaMu TpaHcdopmaTopoB N m N .

EcCnu NpuHATb, YTO HOMUHANbHBIA KO3h(MLUUEHT TpaHcthopmalmmn TpaHchopmaTopa N - K,
TpaHchopmatopa X - Kayn TpaHcopmatopa N - K, To KoapduuneHT K,, fOMKeH 6bITb paBeH
npounssegeHuio K,, n Kl

T.C. Kn=K ,mKmx
Mpun 3TUX YCNOBMAX AeiCTBYIOLLEee 3HaYeHWs TOKa B aMmnepMeTpe AU COOTHECEHHOE C TOKOM B

amnepmeTpe A2 ABNSIETCS MOMHON NOTPELUHOCTLI0 TpaHcopmMaTopa X U BblpaXKaeTcs B NPOLEHTaXx.
Mpumeyvanune — Tlpn NCNOML30BAHUN METOLOB, NPEACTaBNEHHbIX Ha pUCYHKax A.5 1 A.6. B KayecTse

amnepmMeTpa 12cneayeT NPUMEHATb LWNKOUMHCAAHCUbIe I'Ip!/l60pb|, MOCKO/IbKY NafeHne Harnpsa>XeHNA Ha 3TOM aMnepmeTpe
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(BeneHHoe Ha KO3a(hhMLMEHT TpaHchopMaumy TpaHcdopmaTtopa N . peAcTaBNEHHOTO Ha prUcyHKe A.6) SBNSETCS YacTblo

Harpy304HOro HanpsXkeHWs TpaHcdopMaTopa X. 1 3TO BefieT K YMEHbLUEHWIO Harpysku aHHOro TpaHcqopMaTopa.

AHANOTMYHO MafieHre HanpsHKeHUs Ha 3TOM amnepMeTpe YBeAMunBaeT Harpysky TpaHcdopmaTopa N.

1.7 'cnonb3oBaHMe AaHHbIX O MOIHOW MOrPeLwHoCcTH

YncnoBoe 3HaueHWe NOHOM NOFPELLHOCTY He MOXET ObiTb MeHee BEKTOPHOW CyMMbl TOKOBOW 1
YrNOBOV MOrpewwHocTel (NocnefHas BblpaXKaeTcs B CaHTUpaanaHax).

CnepoBaTenbHO, NOMHAA MOMPELIHOCTL BCerAa XapakTepusyeT MakCMMaibHO BO3MOXHbIE
3Ha4YeHMWs TOKOBOI 1 YrNOBOW MOrPeLHOCTENA.

Ocobblii MHTepec crnefyeT NPOSBASTL K TOKOBOW MOrpewHocTM B paboTe C pefie MakCHManbHOro
TOKa, a K Yr/10BOW MOrpewwHocTn - npu paboTe ¢ (ha3ouyBCTBUTENIbHBLIMU pene (Hanpumep,
HarnpasfieHHbIMUW pese).

B cnyuae ¢ gugepeHumansHbIMU pene cnefyeT yuuTbiBaTb KOMBUHALMIO NOMHbIX
MOrpeLuHOCTeld NCMob3yeMbIX TPaHC(HOPMaTOPOB TOKa.

BO3MOXHOCTb YMEHbLINTL MOJIHYK MOFPEeLIHOCTb ANS LOCTVXKEHUS TpeboBaHW OrpaHnyueHus
rapMOHMYECKUX COCTaB/AOWMUX BTOPUYHOrO TOKa ABMSETCA [OMOSHUTENbHBIM MPEeVMYLLECTBOM W

HEo6XOAMMBIM YCOBMEM Asi NPaBUILHON paboTbl ONpefeneHHbIX TUMOB pefe.

PucyHok A. | PucyHok A.2
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MpunoxeHne B
(cnpaBo4HoE)
VicnbiTaHVe MHOTOKPaTHbLIMW CPe3aHHbIMU UMIMY/IbCaMu

WcnblTaHwe [JOMKHO NPOBOAUTLCA MMMYMbCaMU  OTPULATENbHOM MNOASPHOCTW, CPe3aHHbIMU
6/1M3K0 K BepLUuHe.

BupTyansHO A4fUTENbHOCTL MMMYbCca A0 Cpesa, M3MepeHHoro B cooTeBeTcTBum ¢ 1EC 60060-1.
[OMKHA COCTaBNATb NpubnusmTensHo 0,5 MKc. Llenb fonmxHa cobupatoT Takum 06pasom, UTO nepexop
UMnynbca B MPOTUBOMNOMOXHYK MOMASPHOCTL cocTaBnseT nopsgka 50 % NUKOBOr0o 3HavyeHus, 4To
[OO/MKHO MOATBEPXAATLCSA €ro perucrpawmei.

3HayeHVe NMUKOBOrO HaMpsHXKEHWS CPe3aemMoro umnynbca cocTaenser 60 % OT HOMWHANIbHOIO
npesenbHOro HanpsXKeHNs UCMbITaTe/IbHOro rpo30BOro UMMy/bCa.

He wmeHee 100 wmmnynbcoB Heo6XOAMMO nojaTb [ANA MNPOBEPKW HaUMumMg MAM OTCYTCTBUA
Henonafgok. VIMnynbCbl JOMKHbI MOLABATLCA C UHTEPBAIOM NPUBAN3UTENBHO OLUH UMNY/LC B MUHYTY.

Mepeq UCNbITaHWEM W Yepe3 TPU AHA NOCME UCMbITaHUA He06X04MMO NPOW3BECTU aHanu3 rasos,
pacTBOPEHHbIX B Macne TpaHcthopmaTopa.

Kputepriem OUEHKMN pe3ynbTata UCNbITaHWUs AO/KEH OblTb KOMMYECTBEHHbIV COCTaB BbISBAEHHbIX
rasoB (y4mTblBaeTCA COOTHOLLUEHME KONMYEeCTBA TO/IbKO BaXHbIX ra3oB), HO TOUYHbIE YWC/A B HacTosLLee
BpemMs HWrge He YykasaHbl. OTHOCUTENbHO 60nblwoe KonmyectBO H2 m C2H2  ykasbiBaeT Ha
HencnpaBHOCTb.

Mpoueaypa oT6opa Npo6 mMacna MOXeT ObITb OAHONM M3 NpMBeAeHHbIX B 1EC 60567.

MeTog aHanM3a 1 AuarHoCcTMKa HeMcnpaBHOCTU MOTyT 6a3unposaTbes Ha 1EC 60599.
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CBe,EI.eHI/Iﬂ 0 COOTBETCTBUUN MEXTOCYAapPCTBEHHbIX CTaHAAPTOB CCbI/TOYHbIM

MeXAyHapoAHbIM CTaHZapTam

Ta6nuya JA. |

O603HayeHNe N HaMeHOBaHMWe CCbIIOYHOMO
MEeXJYHapoAHOro craHfapTa
(MeXxgyHapoLHOro JOKyMeHTa)

IEC 60028:1925 MexayHapoLHble HOPMbI K
COMPOTUB/IEHNIO MeM

IEC 600.18:2009 Hanps»keHns cTaHAapTHbIE
no IEC

1EC 60044-6:1992 TpaHcgopmaTopsl
n3MepuTenbHble - Yactb 6: TpeboBaHUs K
MepexoAHbIM XapaKTepucTnKam 3auTHbIX
TpaHCopmMaTopoB TOKa

IEC 60050(321): 1986 MexayHapOoaHbll
3/1EKTPOTEXHMYECKINIA cnoBapb. MnaBa 321:
M3mepuTesbHble TpaHc(opMaTopbl)

IEC 60060-1:2010 1EC 60060-1:2010
TexHONOrns UCMbITAHWIA BbICOKUM
HanpsbkeHnem. YacTtb 1. Obuwue onpegeneHus
1 TpeboBaHWs K UCNbITaHWAM

IEC 60071-1:2006 U3onsauma. Yacts L
OnpegeneHuns, NONOXEHUA U Npasunia

1EC 60085:2007 OLeHKa TEpMOCTONKOCTY W
KnaccuuKkaLma aNeKTpuIecKoli n3onaLmm

1EC 60121:1960 MpoBoga 06Liero HasHa4yeHus

OTOXOKEHHbIE antoMUHKUEBLIE. PekoMeHaaLumm
1EC 60270:2000 N3mepeHNa YaCTUYUHbIX
paspsaaos

CTeneHb
COOTBETCTBUSA

NEQ

NEQ

NEQ

NEQ

NEQ

O603Ha4YeHNe N HaMMeHOoBaHKe
MEXrocyAapCTBENHOr0/HaLMOHANbHOTO
cTaHAapTa (MeXrocyaapcTBeHHoro/
HaLMOHa/IbHOTO IOKYMEHTA)

FOCT 859-2001 Mepb. Mapku

FOCT 23366 78 PAabl HOMUHaNbHbIX
HanpsXKeHW NOCTOSHHOrO H
nepemMeHHOro Toka

FOCT 1516.2 97
AnekTpoobopynosaHue 1
3/1eKTPOYCTaHOBKM NepemMeHHOro roka
Ha Hanps>xeHve 3 KB 1 Bbiwe. O6wme
MEeTOAbl UCMbITAHWUIA 3NEKTPUYECKOIA
NPOYHOCTU M30NALUN

OCT 8865-93 Cuctembl
aneKTpuyeckon nsonaumm. OueHka
HarpeBOCTOMKOCTM U Knaccudukawms

*

FOCT 20074 83
AneKTpoo6opyaoBaHKe U
3NEKTPOYCTaHOBKW. MeTOZ U3MepeHUs
XapaKTepPUCTUK YaCTUUHbIX PaspsiaoB
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OkoHuYaHne Tabnmuybl JA. 1

0603HayYeHNe N HaUMEHOBaHNE CChINOYHOTO
MEX/y1uapoAHOro cTaHaapTa

(MeXAyHapoAHOro JOKYMeHTa)

IEC 60567:2011 O6opypoBaHue
3/IEKTPOTEXHNYECKOE MAaC/I0HaMONHEHHOE.
PykoBoacTBo o oT6opy 06pasLioB rasos u
macen, a Takxe o aHann3sy cBO6OAHbIX U
pacTBOPEHHbIX rasos

IEC 60599:2007 NHTepnpeTaLma aHanim3a
rasoB B TpaHcopmaTopax u gpyrnx
MacNOHaMNoIHEHHbIX 3fleKTpoannapaTax npu
3Kcnyaraymm

1EC 60721 Knaccumkaymsa BHELUHNX
BO3AENCTBYIOLMX (haKTOPOB

IEC 60815 (Bce yactu) N30n4T0pbl BHICOKOTO
HanpskeHus Ans paboTbl B 3arps3HeHHbIX
ycnosusx. Belibop 1 onpefeneHne pasmepoB

CISPR/TR 18-2(2010) XapaKTepucTuKm
pafmonomex OT BO3AYLUHbIX NUHUIA
3fneKTponepesayn 1 BbICOKOBOIbTHOIO
obopyaosaHus. Yactb 2. MeToabl U3MepeHus
N MeTOAMKa OnpeenieHns npegesbHbIX
3HaYeHUiA

CTeneHb

COOTBETCTBUA

NEQ

NEQ

O603HaYeHNe 1 HaMMeHoBaHue
MeXrocyapCTBEeHHOr0/HaLMOHaNbIOrO0
CTaHfapTta (MexrocygapcTBeHHoro/

HaLMOHANLHOTO JOKYMEHTA)

FOCT 15150 69 MatumnHbl, Npubopsl U
Lpyrue TEXHUYECKMNE U3LeNns.
VICnofiHeHNs ans pasnuyHbIX
KAMMaTUYecKnx palioHoB. Kateropuu,
YCNOBUA 3KCMJyartaumm, XxpaHeHus v
TPaHCNOPTMPOBAHUA B 4acTu
BO3[ENCTBMA KIMMATUYECKNX
(haKTOpOB BHeLLHeli cpefbl

[OCT 9920-89 3neKkTpoycTaHOBKM
NnepemMeHHOro ToKa Ha HanpsxeHue ot
3 80 750 kB. AnvHa nyTu yTeuku
BHELUHEN n3onayum

* COOTBETCTBYIOLMIA HALMOHaNbHbIA CTaHAAPT OTCYTCTBYET. [0 ero yTBepXKAeHUs
PEeKOMeHAYeTCs NCNoMb30BaTh NEPEBO Ha PYCCKMI A3blK JAHHOIO MeXAYHapO4HOro CTaHAapTa.
MepeBoA faHHOIO MeXAYyHapoAHOro ctaHgapTa HaxoauTcs B defepasbHOM MHGOPMaLMOHHOM (hoHAe

TEXHUYECKNX pernameHToB 1 CTaHAapTOB.
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Bubnuorpadgus

IEC 60028:1925 International standard of resistance for copper (MexayHapoaHble HOpMbI K
COMPOTUB/IEHNIO MeaN)

IEC 60038:2009 IEC standard voltages (Hanps»keHus ctaHgapTHble no IEC)

IEC 60044-6:1992 Instrument transformers - Part 6: Requirements for protective current
transformers for transient performance (TpaHcgopmaTopbl n3mepuTenbHble - YacTb 6: TpeboBaHMa K
MepexoAHbIM XapakTepUCTMKaM 3aLUTHBIX TPaHCPOPMATOPOB TOKA)

IEC 60050(321): 1986 International Electrotechnical VVocabulary - Chapter 321: Instrument
transformers (MeXayHapoAHbIil 3NeKTPOTEXHUYECKNIA cnoBapb. Mnasa 321: 3mepuTenbHble
TpaHcdopmaTopbl)

IEC 60060-1:2010 High-voltage test techniques - Part 1. General definitions and test requirements
(TexHONOrMs UCMbITaHWA BLICOKUM HanpskeHnem. YacTb 1 O6ume onpeaeneHus u TpeboBaHus K
nCnbITaHUAM)

IEC 60071-1:2006 Insulation co-ordination - Part I: Definitions, principles and rules (13onayus.
Yactb 1. OnpeaeneHuns, NonoXeHns v npasuna)

IEC 60085:2007 Thermal evaluation and classification of electrical insulation (OueHka
TEPMOCTOMKOCTU 1 KnaccumkaLms aneKTpUUeckoin n3onaumum)

IEC 60121:1960 Recommendation for commercial annealed aluminium electrical conductor wire
(MpoBoAa 06LLero HasHa4YeHNS OTOXKEHHbIE allOMUHMEBbIE. PekoMeHaaumm)

IEC 60270:2000. Partial discharge measurements (13MepeHnsa YaCTUYHbIX pa3psgoB)

IEC 60567:2011 Guide for the sampling of gases and of oil from oil-filled electrical equipment
and for the analysis of free and dissolved gases (O60pyaoBaHMe 31EKTPOTEXHNYECKOE
MacnoHanosiHeHHoe. PykoBoACcTBO No 0T6OpY 06pa3L,0B ra3oB U Maces, a Tak)Ke Mo aHanu3y cBOOOAHbIX
N pacTBOPEHHbIX ra3os)

IEC 60599:2007 Interpretation of the analysis of gases in transformers and other oil-filled
electrical equipment in service (MIHTepnpeTaumns aHann3a rasos B TpaHcopmartopax v gpyrmx
Mac/I0HamnoIHEHHbIX 3fleKTpoannapaTax npu akcnayatauum)

IEC 60721 Classification of environmental conditions (Knaccugpukauns BHeLIHUX
BO3AENCTBYIOLMX (DAaKTOPOB)

IEC 60815-1:2008 Selection and dimensioning of high-voltage insulators intended for use in
polluted conditions - Part 1: Definitions, information and general principles (13019TOpbl BbICOKOTO
HanpshkeHna Ans paboTbl B 3arpsa3HEHHbIX YCnoBuax. Beibop v onpefeneHvie pasmepos. Yactb 1
OnpegeneHns, MHpopMauus 1 obLLne NPUHLAMBI)

IEC 60815-2:2008, Selection and dimensioning of high-voltage insulators intended for use in

polluted conditions - Part 2: Ceramic and glass insulators fora.c. systems (/13019TOpbl BbICOKOIO
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HanpshKeHWs 4N1s paboThl B 3arps3HEHHbIX YCI0BUSX. Bblbop 1 onpefeneHne pasmepoB. YacTb 2.

Kepamunyeckue v cTeKNSHHbIE N30AATOPbI A1 CUCTEM MEPEMEHHOIO TOKa)

IEC 60815-3:2008, Selection and dimensioning of high-voltage insulators intended for use in
polluted conditions - Part 3: Polymer insulators for a.c. systems (M13018Topbl BbICOKOT0 HanpshXeHws ans
paboThbl B 3arpsi3HeHHbIX YCNoBUAX. Bblibop v onpegeneHne pasmepos. YacTb 3. MonvMepHble U30ASTOPbI
[NA CUCTEM MEepeMEHHOr0 TOKa)

CISPR/TR 18-2(2010), Radio interference characteristics of overhead power lines and high-
voltage equipment - Part 2: Methods of measurement and procedure for determining limits
(XapakTepuCTUKM pagMonoMex OT BO3AYLUHbIX IMHWIA 31eKTponepeiayn 1 BbICOKOBOIbTHOIO

o6opyaoBaHus. YacTb 2. MeToabl M3MepeHNUst U METOAVKA ONpeAeNeHns NpefenbHbIX 3HaueHUit)
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