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M E X O C Y A4 AP CTIBEHUH bl @ C T AHOAPT

TPAHC®OPMATOPbLI NBMEPUTE/IbHbIE
Yactb 1

TpaHcgopMaTopbl TOKa

Instrument transformers. Part 1. Current transformers

Jara BBegeHnsa — 2014—01—01

1 O6uwme nonoxxeHusi

1.1 O6nacTb NPUMeEHEHUSs

TpeboBaHMA HaCTOALLEro ctaHgapta pacnpocTPaHATCA Ha TpaHcopmaTopbl ToKa A1 3KCNOPTHbIX
nocTaBOoK, NpefHa3HayYeHHble ANA nepejayu curHana ndMeputenibHoin mHopmauum npubopam M3MepeHus,
3aWnTbl, aBTOMATWKK, CUTHaAIM3aLnunM 1 ynpaBneHUs B 3/IEKTPUYECKMX LensiX NepemMeHHOro Toka npu HOMMU-
Ha/NbHbIX YyacTtoTax ot 15 go 100 Iy,

Takxe TpeboBaHMA HaCTOALWEro cTaHgapTa pacnpocTpaHaTCs, rnaBHbIM 06pa3omM, Ha TpaHcopmaTo-
pbl C OTAENbHLIMY MEPBUYHOMW U BTOPUYHON OBMOTKAMU, HO OHM TaKXe MPMMEHUMbI, €C/IM 3TO AONYCTUMO, K
aBTOTpaHCOpPMaTOPHOMY COEANHEHNI0 0BMOTOK.

Pasgen 11 copepxuT TpeboBaHNA 1 BUAbl UCNbITAHUI B OMNONHEHWE K TpeboBaHMAM, NpeacTaB/ieHHbIM
B pasgenax 3— 10, KOTopble pacnpoCTPaHATCA Ha TpaHcopmaTopbl TOKa, NpegHa3Ha4YeHHble AN UCNOJib-
30BaHNA C 3NNEKTPUYECKMMU N3MEepUTeNbHbIMA r|p|/|6opaM|/|.

Pasgen 12 cogepxuTt TpeboBaHna 1 BUAbl UCNbITAHWIA B fONO/IHEHWE K TpeboBaHMAM, NpeacTaB/ieHHbIM
B pasgenax 3— 10, KoTopble pacnpoCTPaHATCA Ha TpaHcopmaTopbl TOKa, NpegHa3HayYeHHble AN UCNOJib-
30BaHNA C 9NEeKTpnyeCKnmMun 3alluTHbIMK pene, B HaCTHOCTU, ANA UCNOJIb30OBaHNA C TaKUMU TUNaMn 3allUTHbIX
YCTPOWNCTB, ANA HOpMasnbHOI paboTbl KOTOPbLIX TpaHCOPMaTOp TOKa, B NEpPBY ovyepedb, A0/KEeH obecneyun-
BaTb TOYHOCTb U3MEPEHWIA NPU NPEBbIWEHUN 3HAYEHUIT HOMUHANBHOTO TOKA B HECKOJ/IbKO pas.

[ns HekoTopbIX TUNOB 3alUTHbIX CUCTEM XapaKTepUCTUKM TpaHCc(opmaTopoB Toka onpeaensaiTcs
KOHCTPYKUMEA AaHHOro 3awmuTHOro obopynoBaHua (Hanpumep, KOHCTPYKUMeED BbICOKOCKOPOCTHbLIX GasiaHc-
HbIX CUCTEM 3alUTbl OT KOPOTKOTO 3aMblKaHWS Ha 3EMJ/II0 B CETU C 3a3€MJIEHHOI HeliTpanbi yYepes ayro-
racsiwmnii peaktop). B pasgene 13 npuBefeHbl AONOSHUTENbHbIE TPe6OBaHMS K TpaHchopmaTopam knacca
PR, a B pasgene 14 — k TpaHcdopmaTopam knacca PX.

Pa3zgen 13 copepxuT TpeboBaHUA U BUAbl UCNbITAHWA B AONOSIHEHUE K TpeboBaHWAM, NpefcTaB/eH-
HbiM B pasgenax 3— 10, KOTOpble pacnpocTpaHsAlTCAa Ha TpaHcdopmaTopbl Toka, NpefHa3HavyeHHble A/
MCNONb30BaHNA C 3NEKTPUYECKMMU 3ALLUTHBIMU penie, B YacTHOCTU, ANA UCNOMb30BaHUA C TakuMy Tunamu
3alUTHbIX YCTPOICTB, ANA HOpMasbHOM paboTbl KOTOPbIX B TpaHcopmaTtope Toka, B MEPBYH o4vepenb,
[O/DKEH OTCYTCTBOBATb OCTATOUHbI MarHUTHbIM MOTOK.

Pasgen 14 copepxXuTt TpeboBaHnA U BUAbI UCNbITAHWIA B AONOSIHEHUE K TpeboBaHWAM, npefcTaBieH-
HbiM B pasgenax 3— 10, KoTopble pacnpoCTpaHATCA Ha TpaHcopMaTopbl Toka, NMpefHa3HayYeHHble AN
MCNONb30BaHNSA C 3NEKTPUYECKMMYU 3aLLUTHBIMU pene, B YacTHOCTU, ANA UCNO/Ib30BaHUA C TakuMy Tunamu
3alUTHBIX YCTPOWCTB, ANA HOPManbHOW paboTbl KOTOPbLIX ANA TpaHcdopmaTopa ToKa BaXHbIMW napame-
Tpamu SIBASAKOTCS XapakTepUCTUKM HaMarHMuMBaHus BTOPUYHOW LEenu, cConpoTUBAEHNE BTOPUYHON 0OMOTKM,
COMPOTUB/IEHNE BTOPUYHOW Harpy3ku U BUTKOBbIA KO3IPULNEHT.

TpaHcdopmaTopbl TOKa, nNpefHa3HayeHHble Kak A1 U3MEepeHus, Tak v A8 3aluTbl, OO/DKHbI COOTBET-
CTBOBaTb BCEM pasfesiaM HacTOSLEro craHgapra.

M3pgaHve ochuumnanbHoe
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1.2 HopmaTuBHbIE CCbIJIKN

B HacToAWweM cTaHAapTe MCNofib30BaHbl HOPMATMBHbIE CCbIIKU Ha cnejyouine ctaHfapThbl:

IEC 60028:1925 International standard of resistance for copper (MexayHapoAHble HOPMbl K CONPOTUB-
neHunto megun)

IEC 60038:2009 IEC standard voltages (HanpshxeHus ctaHgapTHble no IEC)

IEC 60044-6:1992* Instrument transformers — Part 6: Requirements for protective current transform-
ers for transient performance (TpaHcdopmaTopbl U3MepuTenbHble. YacTb 6. TpeboBaHUA K NepexofHbiM
XapakTepucTmkam 3aluTHbIX TpaHCOopMaToOpOoB TOKa)

IEC 60050-321:1986 International Electrotechnical Vocabulary — Chapter 321: Instrument transformers
(MexayHapoaHblli afiekTpoTexHnyeckunii cnosapb. Fnaea 321. MiameputenbHble TpaHcopMaTopbl)

IEC 60060-1:2010 High-voltage test techniques — Part 1: General definitions and test requirements
(TexHoMOrMSA McNbITaHWiA BbICOKAM HanpsbkeHnem. Yactb 1. O6uwme onpegeneHns v TpebGOBaHUA K UCMbI-
TaHuaMm)

IEC 60071-1:2006 Insulation co-ordination — Part 1. Definitions, principles and rules (M3onsauus.
YacTtb 1. OnpegesieHns, NOJIOXEHUA U npaBuna)

IEC 60085:2007 Thermal evaluation and classification of electrical insulation (OueHka TepMOCTONKOCTU
N Knaccuurkayma 3neKTpuyeckom nsonsaumnm)

IEC 60121:1960 Recommendation for commercial annealed aluminium electrical conductor wire (Mpo-
BOJa O6LLEro HasHa4YeHUs1 OTOXOKEHHbIE a/lloMUHMEBbLIe. PekoMmeHaaumm)

IEC 60270:2000 Partial discharge measurements (VIamepeHnss 4acTUYHbIX pa3ps[oB)

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 (O6opyaoBaHue 31eKTpOTEXHUYECKOE Mac/ioHano/IHeHHoe. PykoBoa-
CTBO Mo 0T60py 06pasuoB razoB U Macesn, a Takke Mo aHannM3y CBOGOAHbLIX U PpacTBOPEHHbLIX ra3oB)

IEC 60599:2007** Interpretation of the analysis of gases in transformers and other oil-filled electrical
equipment in service (MHTepnpeTauua aHanu3a rasoB B TpaHcdopmatopax U ApPYrMx Macs/iOHanO/IHEHHbIX
afiekTpoannaparax npu akcnayatawyun)

IEC 60721 Classification of environmental conditions (Knaccudukauma BHeELWHUX BO3AEWCTBYHOLWNX
(hakTopoB)

IEC 60815:1986***, Guide for the selection of insulators in respect of polluted conditions (M13onsatopbl gns
paboTbl B yCN0OBUAX 3arpsisHeHuns. PykoBoAcTBO no BbiGOpy)

CISPR/TR 18-2(201 O*4) Radio interference characteristics of overhead power lines and high-voltage
equipment — Part 2: Methods of measurement and procedure for determining limits (XapakTepucTuku
paguonomex oT BO3AYLIHbIX IMHWUIA 31eKTponepeayn U BbICOKOBObTHOIO o6opypoBaHnsa. YacTb 2. MeTtogbl
N3MepeHns n metToauka onpepesieHnsa npegenibHbiX 3Ha4YeHui)

2 TepMuHbI 1 onpeaesnieHnsa
B HacTodAwem cTaHgapTe NPUMEHEHbI cnegyuwmne TEPMUHbI C COOTBETCTBYHOLWMMN onpeaeneHnsaMn:

2.1 OcCHOBHble onpepgersieHnsA

2.1.1 w3MepuTenbHbIi TpaHcdopmaTtop (instrument transformer): YcTpolicTBO, npegHasHayeHHoe
AN nponopuMoHanbHOro npeobpasoBaHnsa U3MepAeMOoil BEAINUYMHBI C LieNblo ee Nojayn Ha UsMepuTesibHoe
YCTPONCTBO, N3MEPUTENbHLIN Npnbop, 3aWUTHOE YyCTPOCTBO UAn Apyroi nofo6Hein npnbop (IEV 321-01-01,
N3MEHEHHbIN).

2.1.2 TpaHcdopmaTop Toka (current transformer): Vi3mepuTenbHblli TpaHcdopmaTop, B KOTOPOM npu
pabounx ycrioBUSAX NPUMEHEHNA BTOPUYHbIA TOK NPakTUYeCKN NponopLMoHaseH NnepBnuYHOMY 1 oTanvaeTcs ot
Hero yriom ¢asoBOro cABura, KOTopblit NPUGIM3NTE/IbHO paBeH Hy/0 ANA COOTBETCTBYHOLLEro HanpasB/leHNs
coeagunHeHunii (IEV 321-02-01).

2.1.3 nepBu4YHas o6moTka (primary winding): O6moTKa, Yepe3 KOTOpPYl NpOTeKaeT Tok, nogsexalluii
npeobpa3oBaHuio.

* 3ameHeH Ha IEC 61869-2 (2012).

** 3ameHeH Ha IEC 60599:2015.

*** 3ameHeH Ha IEC/TS 60815-1:2008, IEC/TS 60815-2:2008.
*4 3ameHeH Ha CISPR/TR 18-2(2017).
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2.1.4 BTOpuYHasa obmoTka (secondary winding): O6moTKa, kOTOpas 3anuTbiBaeT TOKOM LUenu nsmepwu-
TeNbHbIX YCTPOICTB, N3MEPUTENbHbLIX NPUOOPOB, 3aLUTHbLIX YCTPOWCTB UAN APYrMX NOAO6GHOro poga npubopos.

2.1.5 BTOopu4yHas uenb (secondary circuit): BHewHAR uenb, nNuTakWascs OT BTOPUYHON OOMOTKM
TpaHccopmaTopa.

2.1.6 HOMWHalbHbIN NepBUYHbIN TOK (rated primary current): 3HayeHue NepPBMYHOrO TOKA, Ha KOTO-
poM OoCHoBaHa pab6oTta TpaHcdopmaTtopa (IEV 321-01-11, n3MeHEeHHbI).

2.1.7 HOMMHaNbHbI BTOPUYHbLIN TOK (rated secondary current): 3HayeHWe BTOPUYHOrO TOKa, Ha KO-
TOPOM OCHOBaHa pab6oTta TpaHcdopmaTtopa (IEV 321-01-15, n3MeHeHHbINR).

2.1.8 peiicTtBUTENbHbIM KoahhuymeHT TpaHcdopmaumm (actual transformation ratio): OTHoweHue
3Ha4YeHnsa AEeCTBUTE/IbHOTO MNEPBUYHOIO ToKa K 3HAYEHUID AEeACTBUTENbHOro BTOpMYHOro Toka (IEV 321-01-17,
N3MEHEHHbIW).

2.1.9 HOMUHaNbHbIN KO3t hnyneHT TpaHchopmaumm (rated transformation ratio): OTHOWeEHME 3Ha-
YeHUSA HOMUHA/ILHOIO NEePBUYHOIO0 TOKa K 3HAYEHUI0 HOMWHaNbHOro BTOpuyHOro toka (IEV 321-01-19, nsme-
HEHHbIN).

2.1.10 TOoKOBasi NOTrpewHOCTb (MOrpewHoCcTb KoadhduumeHta TpaHchopmayum) (current error
(ratio error): MorpelwHocTb, 06ycrioBNeHHas TpaHcopMaToOpoM MNpy M3MEPEHUMN TOKa, KOTOpas BO3HUKAET B
cnyyae, Korga AencTBUTENbHbIN KO3 ULUMEHT TpaHChopMaLnmy OT/INYEH OT HOMUHAILHOTO KoahunumneHTa
TpaHccopmayum (IEV 321-01-21, n3MEHEHHbIN).

TOKOBYI MOTPeLWHOCTb, %, BbIYMCAAT No hopmyrie

(K «/_-/13J100
TokoBas MOrpewHocTb, % = --------m —— —-mmm-|

rae Kn— HoMuHanbHbI KO3 duumneHT TpaHchopmannm,
1p — 3HauveHne AelicTBUTE/IbHOTO NEPBUYHOrO TOKA;

/5— 3HayeHve AeNCTBUTENBHOTO BTOPUYHOTO TOKA B MOMEHT NpoOTeKaHUsa Toka 1p u npu coOTBETCTBYIO-
LWUX YCIOBUAX U3MEPEHNS.
2.1.11 yron asosBoro casura (yrrnosasa norpewHocTb) (phase displacement): Yron mexzay Bektopa-
MW NEePBUYHOTO M BTOPUYHOIO TOKOB, I4e Hanpas/lieHne BEKTOPOB NofobpaHo TakuM o06pa3oM, YTo6bl yron anas
naeanbHoOro TpaHcgopmartopa 6bin1 paseH Hyntw (IEV 321-01-23, n3MEHEHHbIN).
Yron ¢a3oBoro casura cunmTaeTcs NOMOXUTENbHbIM, KOrAa BEKTOP BTOPUYHOIO TOKa onepexaeT BeKTop
NepBYYHOrO TOKa. YT/I0BYIO MOrPEeLHOCTb 06bIYHO BbIpaXalT B MUHYTax WK pagnaHax (caHtupagmaHax).

MpumeyaHune — 3TO onpefesieHne NPUMEHNMO TOJIbKO 4151 CUHYCOMAA/IbHOTO TOKA.

2.1.12 knacc TO4YHOCTM (accuracy class): O606LWeHHaa xapakTepuctuka TpaHcopmaropa, onpegens-
emMas yCTaHOB/IEHHbIMU Npejenamun AonyCcKaeMblX NOrpewwHoCcTel nNpyu npenmucaHHblX YC/I0BUAX NPUMEHEHHUS.

2.1.13 Harpy3ka (burden): MonHoe conpoTuBfieHne (MMNegaHC) BHEWHEN BTOPUYHON Lenu, BbipaXeH-
Hoe B omax, C ykasaHuem koadduumneHta MowHocTh. Hanbonee yacto Harpyska xapakrepusyeTcs kak nos-
Has MOLHOCTb, Bblp@XeHHas B Bo/ibTaMnepax, npu ykasaHHbIX KOaduumeHTe MOLWHOCTM U HOMUHAIbLHOM
BTOPUYHOM TOKeE.

2.1.14 HommHanbHas Harpy3ka (rated burden): 3HauyeHne Harpysku, Ha KOTOpoOW 6a3upyrTcsa Tpebo-
BaHMSA K TOYHOCTMW.

2.1.15 HOMUMHaNbHasa BbIXOgHasA MOWHOCTbL (rated output): 3HayeHWe MOMHOW MOLWHOCTU (Bblpaxka-
eTcs B BOJibTaMnepax npu ykazaHHOM KoadhhuumeHTe MOLLHOCTK), KOTOpyl obecneymBaeT TpaHcopmaTtop
BO BTOPWYHON Lenu npu HOMWHa/IbHOM 3HaYeHUN BTOPUYHOIO TOKA M HOMWHA/IbHOM COMNPOTUBJ/IEHUWN Harpys-
K/, NOAK/THOUYEHHO’ K HEN.

2.1.16 Hambonbliee pabouee HanpshkeHne anga obopyaoBaHus (highestvoltage forequipment): Mak-
CuMasibHOe 3HavyeHne MexaydasHoro [eincTBYOLWEero HanpsXeHus, Ha KoTopoe paccyuTaHa MPoOYHOCTb U30-
nauum TpaHcopmatopa (IEV 604-03-01 M3MEHEHHbIN).

2.1.17 Hambonblee pabouee HanpsxeHue cetn (highest voltage of a system): MakcumanbHoe 3Ha-
yeHune paboyero HanpsXeHus, Ha KOTOpoe paccunTaHa paboTa ceTu npu paboyux yCrioBUSAX 3KCnayaTauuu.

2.1.18 HOMWHa/bHbIN ypOBEHb MPOYHOCTM M3onauuun (rated insulation level): Komb6uHauusa 3Hade-
HUI HaNpPsHXXeHUs, xapakTepusyLwnx n3oaaumnio TpaHcopmaTopa 1 onpejenstownx ee cnocobHOCTbL Bblgep-
XMUBaTb 3/1eKTPUYECKUE NepeHanpsxeHus.

2.1.19 ceTb C n3onnpoBaHHOW HelTpanbio (isolated neutral system): CeTb, B KOTOPOI HeliTpanbHas
TOYKa He coefMHeHa C 3emnell, 3a UCKIYeHNEeM C/ly4yaeB COeAUHEHN Yepe3 BbICOKOOMHOE CONPOTMB/IEHNE
ANA 3alUNTHBIX UM n3mepuTenbHbix Lenen (IEV 601-02-24).



FOCT IEC 60044-1—2013

2.1.20 ceTb c rnyxo3a3emMsieHHON HelTpanbto (solidly earthed neutral system): CeTb, B KOTOpOIi Heil-
TpanbHasa Touyka(n) 3asemsieHa Hanpsamyw (IEV 601-02-25)

2.1.21 ceTb C 3a3eM/IeHWeEM HeWTpann 4yepe3 conpotmBieHue (impedance earthed (neutral)
system): CeTb, B KOTOPOIi HeliTpanbHas To4ka(n) 3a3emsieHa Yepe3 OMUYECKOEe CONPOTUBIEHNE ANA OrpaHu-
YeHUsa Toka 3amblkaHua Ha 3emnto (IEV 601-02-26).

2.1.22 ceTb C 3a3eMJ/IeHHOI HelTpasblo 4Yepes3 gyroracawunii peaktop (resonant earthed (neutral)
system): CeTb, B KOTOpPOI ogHa nnn 60nee HeNTpanbHbIX TOYEK COEAUHEHbI C 3eM/ell Yepe3 peakTop, npea-
Ha3Ha4YeHHbI A8 KOMNeHcaluum eMKOCTHO COCTaBnsoWen Toka Nnpn ogHoasHOM 3aMblKaHMN CETU Ha 3eM-
nw (IEV 601-02-27).

MpuMeyaHu e— [INs CETV C HEWTPasibio, 3a3EM/IEHHON Yepes Ayroracsilmii peakTop, OCTAaTOUHbI TOK 3aMblka-
HVS1 OTPAHNYMBAETCA HACTO/IBKO, HACKO/IbKO 3TO BO3MOXHO AJ151 camo3aTyxaHusi yroo6pa3Horo 3amMblKaHusl.

2.1.23 ko3aphunumeHT KOPOTKOro 3aMmblkaHuA Ha 3emsto (earth fault factor): KoadhdhmumeHT, pasHbiii
OTHOLWEHMNO (ha3HOro HanpsHKeHNs NPOMbILUIEHHONM YacTOThbl HA HENOBPEXAEHHON (ha3e npyn ogHodha3HOM 3a-
MbIKaHUN Ha 3eMJI0 B KaKON-N1m60 TOUKe NokanbHOW TpexdasHoi cetTn K pasHOMYy HanpsXXeHWo B 3TOM Touke
[0 3amMblkaHuA. B kayecTBe e4VHCTBEHHOIN TOYKM 3aMblKaHWSA BblGUpaeTcsa Ta, rae aToT KoahpuumneHT nmeet
Hanbonbwee 3HavyeHne (IEV 604-03-06).

2.1.24 ceTb Cc 3a3eMJIEHHOI HelTpanbl (earthed neutral system): CeTb, B KOTOPOI HeWTpanb nog-
KntoyeHa K 3emne nnbo rnyxos3a3eMseHHo, MMbo yepes CONpoTUBMEHNE, aKTUBHOE WM peakTUBHOE, CO 3Ha-
YeHneM, AO0CTaTOYHbIM A8 YMEHbLIEeHUA nepexofHbliX KonebaHuin u Ans 3awuTbl OT KOPOTKOrO 3aMblKaHUA
Ha 3eMJto.

a) B nokanbHOW ceTn ¢ a3 PEKTUBHO 3a3€M/IEHHOW HeNnTpanbio KO3(hPULMEHT KOPOTKOTO 3amMblKaHUA
Ha 3em/t0 B Nt060I Touke He Ao/HKeH npesBbiwaTth 1,4

MpumeyaHune — ITOT pesy/nbTaT AOCTUraeTcs Torda, Korga AN BCeX KOH(Mrypaumii cetm OTHOLLEHWE peak-
TUBHOFO CONPOTUB/IEHWSI HY/NIEBOM NOCNEA0BaTENIbHOCTU K PeakTVBHOMY COMPOTMB/IEHUIO NPSMON Noc/iefoBaTe/IbHOCTU
MeHee Tpex, a OTHOLUEHME aKTUBHOTO COMPOTWB/IEHUS HYNEBOI MOC/eA0BATENIbHOCTU K PeaKkTMBHOMY COMPOTUB/IEHWIO
NPSIMOIA NOCNef0BaTe/TbHOCTN MEHee eAVHULLbI.

b) B nokanbHOW ceTn c HeahheKkTUBHO 3a3eMNEHHOI HeliTpanblo KOIPULNEHT KOPOTKOTO 3aMblKaHNS
Ha 3eM/it0 B 10601 TOUKe AOMKeH npesBbiwatb 1,4.

2.1.25 He3awwmuieHHas ycTaHoBKa (exposed installation): YcTaHoBKa, B KOTOpO# o6opyAoBaHue nog-
BEPXEHO NepeHanpsXeHnsiM OT aTMOCKEePHbIX ABMEHUN.

MpumeyaHune — Takue yCTaHOBKM OObIYHO NOAKMNOHAIOTCS K BO3AYLUHBIM IMHWAM 3NekTponepesadn Hanpsmyo
WK C NOMOLLBIO KOPOTKOTO kabens.

2.1.26 3awmuweHHasa yctaHoBka (non-exposed installation): YcTtaHoBKa, B KOTOpOi 060pyfoBaHMe He
NoABEPXEHO NepeHanpsXXeHUsAM OT aTMOCHEePHbIX SAB/IEHWIA.

MpnmeyaHune — Takne ycTaHOBKU 06bIYHO NOAK/IYAOTCA K NOA3EMHbIM Kabe/lbHbIM CETSAM.

2.1.27 HoMuMHanbHaga 4yacToTa (rated frequency): 3HayeHMe OCHOBHOI 4acTOTbl, HA KOTOPOM OCHOBbI-
BalTCA TpeboBaHMA HacToALWero ctaHgapTa.

2.1.28 HOMUWHanbHbI TOK TepMuyeckoii ctolikocTu (I th) [(rated short-time thermal current (Ith)Y Oeii-
CTBYOLLEE 3HAYEHMEe MEPBUYHOIO TOKA, KOTOPOE BblAepXMBaeT TpaHcopmaTtop B TeyeHne 1 c 6e3 nospex-
OeHn.

2.1.29 HOMMHaNbHbLIA TOK 3NeKTpoguHammyeckon cToikocTn (ldyn) [rated dynamic current
(Idyn)]; Hanbonbliee aMnAUTYyQHOE 3HAYEHME NEPBMYHOIO TOKA, KOTOPOE BblAepXMBaeT TpaHchopmaTop 6e3
9NEKTPUYECKNX UM MEeXaHUYECKUX MOBPEeXAEeHWli B pesysbTarte 3/1eKTPOMAarHMTHbIX BO3AENCTBUIA, nNpu 3aMm-
KHYTO HaKOpPOTKO BTOPUYHOI 0OMOTKE.

2.1.30 HOpMUpOBaHHbI TOK Npofo/mKnTenbHoro Harpesa (lcth) [rated continuous thermal current
(Icth)\: Tok, kOTOpbIA MOXET NMPOAO/IKUTENBHO NPOTeKaTb Yepe3 NepBUYHY OO6MOTKY MpW MOAKIHOYEHHON K
BTOPMYHON OGMOTKE HOMMWHANbHOW Harpy3ke W 3HaueHue KOTOPOro He NpuBeAET K MOBbLIWEHUID TeMnepaTypsbl
Bbllle JOMNYCTUMbIX NPeAenos.

2.1.31 TOK HamarHu4mBaHuA (exciting current): [elicTBylowee 3Ha4YeHWe TOka, NOTPe6ISAeMoro BTO-
puyHOit 06MOTKOI TpaHchopmaTopa Toka, Korga K BTOPMUYHbIM BbiBOAAM NOABEAEHO CHMHYcOMAanbHOe Hanps-
XEeHNe HOMWHa/IbHOM YacToTbl NPU Pa3OMKHYTbIX NEPBUYHOW U APYTUX LEensx.

2.1.32 HOMMHanbHaa pe3ncTnBHasa Harpyska (Rb) [rated resistive burden (Rb)\ HomunHanbHOe 3Ha-
YeHne aKTMBHOrO COMPOTUBMEHNA BTOPMYHOWN Harpysku B OMax.
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2.1.33 conpoTuBsieHne BTopu4HoOi o6moTkKM (Rct) [secondary winding resistance (Rct)]: ConpoTtus-
NeHne BTOPMUYHON O06MOTKM NOCTOAHHOMY TOKY (B OMax) C KOPPEKTUPOBKON K 75 °C unm K gpyro HOpMUpoBaH-
HO TemneparType.

2.1.34 nonHasa norpewHocTb* (composite error): B ycTaHOBUBLIEMCS pexume AeicTBylLLee 3Hauve-
HWe Pas3HOCTM MexXAy MIHOBEHHbIM AelCTBUTE/IbHbIM 3HaYeHWeM BTOPUYHOIO TOKA, MOMHOXEHHbIM Ha HO-
MUHaNbHbIN KO3 UUMEHT TpaHcopmMauum, U MIHOBEHHbIM 3HayeHMeM MNepBWYHOro Toka (Npu COOTBET-
CTByOLWE MapKMpOBKe BbIBOAOB MMEKT MECTO NOJSIOKUTE/NbHbIE 3HAYEHUS TOKA B NEPBUYHON M BTOPUYHON
06MOTKax).

MosHYy0 MOrpewHoCTb TpaHcopMmaTopa ToKa ec 06bIYHO BbipaXaklT B NpOLeHTax OT AeicTByroLwero
3HaYeHUs NepBUYHOrO TOKa M onpeaenstoT no gopmyne

raoe Kn— HomMuHanbHbIA KoadhuumneHT TpaHchopmaymu,
| — peicTBylolee 3HaYeHME TOKa NepBUYHON 06MOTKY;
ip — MTHOBEHHbI TOK NEpPBUYHOW OOMOTKM;
iS— MrHOBEHHbI TOK BTOPUYHOI OOMOTKM;
T — nNpofoMKUTENIBHOCTL OAHOTO Nepuoaa;

t — MrHoBeHHOEe 3HauyeHne BPeMEHN.

2.1.35 mMHoronpegenbHblii TpaHcopmaTop Toka (multi-ratio current transformer): TpaHchopma-
TOp TOKa C HECKONMbKMMU KO3hpuumeHTamm TpaHcopmayum, U3MeHsieMbIMU NocsiefoBaTeflbHbIM UAK na-
pannenbHbIM NOAKIOYEHWEM CEKLMIA MEePBUYHOI OGMOTKM MM OTBOAOB BTOPUYHON OBGMOTKM.

2.2 [lononHuTeNbHble onpeaesieHUs Ans8 N3MepuTesibHbIX TPAaHCHOPMATOPOB ToKa

2.2.1 n3mepuTenbHbIi TpaHcdopMaTop Toka (measuring current transformer): TpaHcdopmaTop
TOKa, NpeAHa3Ha4YeHHbIn Ans nepegayv B paboyem pexumme CUrHasioB M3MEPUTESbHON MHopmaumm nokasbl-
BalOLWMM, MHTErPMPYOLLUM, N3MEPUTENbHBIM U ApYyrUM npubopam.

2.2.2 HOMUWHaNbHbI NMEPBUYHBIN TOK 6e3onacHOCTN ANnsa npubopos [rated instrument limit primary
current (IPL)]: 3HauyeHne, COOTBETCTBYHOLULEE NEPBMYHOMY TOKY TpaHcdopmartopa, npy KOTOPOM MosiHas no-
rpewWwHoCcTb NpesbiwaeT uan paBHa 10 % npy HOMWHANbLHON BTOPUYHOI Harpyske.

MprmevyaHune — MNonHas NOrPeLLHOCTb A0/MKHA NpesbiwaTth 10 %, YTo6bl 3aWUTUTL NPUMBOPbI, NOAKTOYEHHbIE
Ha BbIXOZE WM3MEpPUTESIbHOrO0 TpaHcchopMaTopa, OT GOJbLUKMX TOKOB, BO3HUKAMOWMX B MEPBUYHOW LENU Mpy aBapuitHoM
pexume.

2.2.3 HOMUHaNIbHbLIN KO3(PUUMeHT OGe3onacHocTM A[nsa npubopoB [instrument security factor
(FS)]: OTHOWEHNE HOMMHA/ILHOTO NMEPBUYHOrO TOKa 6e30MacHOCTU ANst NPUGOPOB K HOMUHAILHOMY NEPBUY-
HOMY TOKY.

MpumevyaHne 1— CnefyeT NpUMHUMATb BO BHUMaHMe TOT (hakT, YTO B PpeaslbHOCTU KO3(hhULMeEHT Ge3onac-
HOCTV OnpefensieTcsl 3HaUYEeHNEM HarpysKu.

MpumeyaHne2 — B cnyyae aBapuitHOro pexviMa B CETU U Korga 60/blUMe TOKM NPOXOAST Yepe3 NepPBUYHYIO
06MOTKY TpaHcchopMaTopa Toka, 6e30nacHOCTb NPMOOPOB, NOAK/IYEHHBIX HA BbIXOAe TpaHcdopmaropa, okasblBaeTcs
BblLLE NPY MaUibIX 3HA4YEeHUsIX KoadhdumumeHTa 6e3onacHoctu (FS).

2.2.4 npepenbHasa BTopu4yHas 3. 4. ¢ (secondary limiting e. m. f): NpounsBegeHne koapcuymneHTa 6e3-
onacHocTu gnsa npuboposB FS, HOMMWHANIBHOIO BTOPUYHOIO TOKa, @ TakkKe BEKTOPHOW CYyMMbl COMPOTUB/IEHUS
HOMMWHANbHOW Harpy3ku M akTMBHOTO COMNPOTUB/IEHUS BTOPUYHOI OOMOTKM.

MpumeyaHune 1— MeTof pacuyeta, NOCPEeACTBOM KOTOPOro OnpeAensetca npefesibHas BTOpUYHaA HamarHu-
ymBawoLwasa cuna, AaeT 3HayeHne 6osblue AeCTBUTENBHOIO. 3TO AAeT BO3MOXHOCTb NPUMEHATb 3TOT Xe mMeTog, B 11.6 1
12.5 anqa 3aWwmTHbIX TpaHcopMaTopoB.

Mo cornacoBaHWio MeXay NPou3BOAUTEIEM W 3aKa3YMKOM MOTYT NMPUMEHATLCA U ApYyre MEeToAbl.

MpumeyaHne?2 — [nsa pacuyeTa NpefesbHON BTOPUYHON HAMArHNUYMBAKOLLEN CUMbl aKTUBHOE COMPOTUBIIEHWE
BTOPWYHO/ 06MOTKM [O/MKHO GbITb OTKOPPEKTUPOBAHO /151 TEMMEPATYpbI, paBHoii 75 °C.

* CM. npuoxeHune A.
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2.3 JononHuTenbHble onpeaesieHUs TpaHCOPMATOPOB TOKA A/ 3alWuUThl

2.3.1 TpaHcdopmaTop Toka gnsa 3awutbl (protective current transformer): TpaHccopmaTop Toka,
npefHasHayYeHHbIN 0159 nepejayvn CcUrHana 3awuTHbIM perne.

2.3.2 HOMMHa/bHbLIA NEPBUYHbI TOK NpefenibHOl KpaTHoOcTU (rated accuracy limit primary
current): Hambonblwee 3HaYeHUe NEPBUYHOrO ToKa, MPU KOTOPOM HOMWHaNbHO HarpyXeHHbIn TpaHchopma-
TOp COOTBETCTBYEeT Tpe60BaHMAM MNOJIHON NOrPeLIHOCTMW.

2.3.3 KoathhnymneHT npepgenbHon KpaTHocTu (accuracy limit factor): OTHOWEHNE HOMMWHANBLHOIO
NEePBUYHOrO TOKa NpefesnbHON KPaTHOCTU K HOMUHAIbHOMY MEPBUYHOMY TOKY.

2.3.4 npepenbHasa BTOpuU4YHaa 3. 4. ¢ (secondary limiting e. m. f): MpousBegeHne koadhduumeHTa
npefenbHON KpaTHOCTW, HOMUHA/IbHOrO BTOPMYHOIO TOKa, a TakkKe BEKTOPHOW CyMMbl COMPOTUB/IEHUA HOMU-
Ha/lbHOM Harpy3ku M akTUBHOTO COMPOTMB/IEHUS BTOPUYHOI OOMOTKMU.

2.3.5 TpaHchopmaTop Toka Anga 3awutbl knacca PR (class PR protective current transformer):
TpaHcgopmMmaTop Toka C NIMMUTUPOBAHHbLIM KO3 (P NLUMEHTOM OCTATOYHON MarHMTHOW MHAYKUWMK, ANA KOTO-
pOro B HEKOTOPbIX C/yYasiX HOPMUPYETCSA 3HAYEHNE MOCTOSAHHO BPEMEHM HaMarHu4YnBaHUSA U/MNn ykasbiBa-
eTca npefen 3HayeHus CONPoOTUB/IEHUS OOMOTKMN.

2.3.6 noTok HacbllweHnsa *PS[saturation flux (Y*)]: MNukoBOe 3HaAUYEHME MArHUTHOrO NMOTOKAa, KOTOpoe
MOXeT BO3HWKHYTb B CEpAeYHMKEe B MOMEHT nepexofa M3 COCTOSAHWS HEHAacCbIWEHHOro B MOJIHOCTbH Ha-
cblleHHoe. Toukoi mepernba cuMtaeTcsi TOUKa Ha KpuBO B — H xapakTepucTuku HamarHU4MBaHusi cep-
[eyHuKa, B KoTopoit 10 %-Hoe yBenmMyeHne NOoToKa Ha KpuBoi B Bbi3biBaeT 50 %-Hoe yBe/IMYeEHME TOKa Ha
KpnBoW H.

2.3.7 oCTaTOYHbIA NOTOK HaMarHnumBaHusa *Pr [remanent flux (\Fr)]: 3HayeHMe MarHUTHOrO MOTOKA,
ocTallwerocs B cepAeyvyHuke B TeyeHne 3 MUH NOCcfe npepbiBaHUA NOTOKa HamarHM4YnBaHWA C MarHuTygoin,
[0CTaTO4YHOl ANa BO36YXAEeHNA NOTOka HacbiweHus (Y*), onpegeneHne KOTOPOro npmeeseHo B 2.3.6.

2.3.8 Ko3ahhnymnmeHT ocTtatovHom marHuTHom uHAykuum Kr (remanence factor (Kr): OTHoweHue
0OCTaTOYHOrO MOTOKA HaMarHu4yMBaHUsa K NOTOKY HaCbILWEHWS, BblpaXeHHoe B npoueHTax, Kr = 100 e

2.3.9 HOMMHaNbHas MNOCTOSAHHAs BpPEMEHU 3aMKHYTOro BTOpPUYHOrO KOHTypa (7's) [rated
secondary loop time constant (Ts)]: 3HayeHne NOCTOSIHHOW BPEMEHW BTOPUYHOrO KOHTypa TpaHcdopmaTtopa
TOKa onpepensieTca Kak OTHOLWEHWE CYyMMbl MHAYKTUBHOCTU HaMarHM4YmBaHus M MHOYKTUBHOCTU pacceunBa-
HUst LS K akTUBHOMY COMNPOTUBEHNI0O BTOPUYHON 06MOTKM RS, Ts = |9Rs-

2.3.10 xapakTepucTuka HamarHuumBaHus (excitation characteristic): lMNMpegcTtaBneHHoe B BUAe rpa-
dhuka nnm Tabnmubl COOTHOWEHNE MexXay AeliCTBYWNM 3HaYeHeM ToKka HaMmarHMimBaH1a U CMHycouaanb-
HOWN gencTBylOWeEnR 3. 4. C, NPUNOXKEHHON K BTOPMYHbLIM BbiBOAAM TpaHcopmaTopa Toka Npu pasoMKHYTbIX
NepBUYHOI 1 APYIrMX 06MOTKax, B AMana3oHe 3HaYeHuli, [OCTAaTOYHOM AN ONpeAesieHNss XxapakTepucTuk oT
MWHUMa/IbHOTO YPOBHS HamMarHW4MBaHWA A0 NpefesibHOro 3Ha4yeHWs BTOPWUYHOW 3. 4. C, Haxogsuierocs B
Touke neperunba.

2.3.11 TpaHcopmaTtop Toka AOn1A 3awuTbl knacca PX (class PX protective current transfor-
mer): TpaHcopMaTop C HWM3KUM 3HAYEHWEM WHAYKTUBHOTO COMPOTMBJIEHUA, A9 KOTOPOro M3BECTHAa BTO-
pyyHas XapaKTepucTuka HamarHuymBaHus, CONPOTUBAEHME BTOPUUYHOW OOBMOTKM, COMPOTUB/IEHME BTOPUY-
HO/ Harpyskum 1 BUTKOBbIA KO3(hPULMEHT TpaHchopmauum, a TakkKe yUYTEHbl XapaKTepPUCTUKM 3aljUTHbIX
YCTPOMCTB, C KOTOPbIMU OH ByAeT MCNonb30BaTbCS.

2.3.12 3. g. c. B Touke nepermnba (Ek) [rated knee point e. m. f. (EK)]: Takas MMHUManbHas CUHYCO-
naanbHaa geicteyrowas 3. 4. C. NPOMbILWJIEHHOW 4acTOTbl, MPUIOXEHNE KOTOPOI K BTOPUYHLIM BbiBOAAM
TpaHcopmartopa npu BCEX OCTaNlbHbIX PA30MKHYTbIX BBOAAX NPUBOAMUT K YBENIMYEHNIO AECTBYIOLLEro 3Ha-
YeHMs ToKa HamarHuuymBaHus He 6onee yem Ha 50 % npu ee yBennueHun Ha 10 %.

MpumeyaHune — PeanbHoe 3HaueHNe 3. [i. ¢ BTOUKe nepernba 6on1ee nm paBHO ee HOMUHaIbHOMY 3HAYEHWIO.

2.3.13 HOMWHaNbHbIN BUTKOBbI KO3ahdumumeHT (rated turns ratio): Tpebyemoe COOTHOLIEHWE YuC-
na nepBUYHbIX BUTKOB K YNCNY BTOPWUYHBLIX BUTKOB.

Mprvmep 1— 1/600 (0auH NEPBUYHbIA BUTOK K 600 BTOPUYHbIM BUTKaM).

Mpumep 2 — 2/1200 (Takoe ke COOTHOLLEHME, KaK B Npumepe 1, HO C ABYMSI MEPBUYHLIMU BUTKaMK).

2.3.14 norpewHoCTb BUTKOBOIO KoadduumeHTa (turns ratio error): PasHocTb MexXAy HOMWHAsb-
HbIM W Ae/CTBUTENIbHLIM BUTKOBbLIMU KO3(h(pULMEHTAMU B NPoOLEHTaxX:
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MorpewHoCcTb BUTKOBOro koadpduymeHTa (%) =
= fefCTBUTENbHbIA BATKOBbIA — HOMWHANbHbI BUTKOBbIA =
= KoathpuymeHT ToaHccboomanmm KoacbcbunmeHT TOoaHccbopmannm 100.

HOMMWHa/IbHbIN BUTKOBbIA KO3(hmumMeHT TpaHcdhopmalmnm

2.3.15 KoadppuumeHT pacwmpeHnsa Kx [dimensioning factor (Kx)]: KoadhduuyneHT onpegensercs ¢
Lenblo pacwmpeHns gmanasoHa paboyero BTOPUYHOrO TOKa N3MepPUTEsIbHOW 06MOTKM CBEPX €0 HOMUHAasb-
HOT0 3HA4YeHUs C COXpaHeHMeM kracca TOYHOCTU M HOMUHA/IbHOW Harpy3ku. PacwupeHume (06b14HO 150 %
nnun 200 %) npefHasHayeHo ANnA obecneyeHns paboTbl 3HEProCUCTEMbI MOC/E TOro, Kak YacTb ee 06opyno-
BaHWs BbiBeJeHa B PEMOHT.

3 Pa6ouve 1 ocobble ycrioBUsi aKCN/lyaTauum

Mogpo6Hasa uHopMauna o knaccudukauum ycrioBuii OKpyXawuwei cpefbl npegcTaB/ieHa B cepuun
ctaHpaptos IEC 60721.

3.1 Pa6ouwne ycnoBus akcnayartayuu

3.1.1 TemnepaTypa OKpyXxallero sosagyxa
TpaHcdopmaTopbl Toka AeNATCA Ha TPU KaTeropum NpMMeHeHus B COOTBETCTBMM C Tabnuuei 1.

Tabnuya 1— TemnepatypHble KaTeropMm npuMeHeHns

KaTeropus MuHumanbHasa TemnepaTtypa, °C MakcumanbHas Temneparypa, °C
MwuHyc 5/40 MuHyc 5 40
Munyc 25/40 MuHyc 25 40
Mwunyc 40/40 MuHyc 40 40

MpumeyaHue 1— lMpu BblIGOpe TeMNEPATYPHOI KaTeropumn A0/KHbI GbiTb MPUHSITLI BO BHUMAHWE YC/IO0BYSI
XpaHeHUst 1 TpaHCNopTUPOBAHNS.

3.1.2 BbicoTa Haf ypoOBHEM MopA

Ona paboynx ycrnoBuii NPUMEHEHNS BbiCOTa Haj YPOBHEM MOPS He A0/DKHA npesbiwatb 1000 M.

3.1.3 KonebaHusa unm nof3emMHble TOTYKN

Ona pabounx ycnoBuii NpUMEHeHNs cumTaeTcs, 4To Bubpauun, Bbi3BaHHble BHELIHUM BO34ENCTBMEM Ha
TpaHcopmaTop HanpsXeHus, n Bubpauun, Bbi3BaHHbIe NMOA3EMHbIMU TOYKAMU, ABMSAIOTCA HE3HAUYUTEe IbHbI-
MW N HE YUYUTbIBAIOTCA.

3.1.4 YcnoBus akcnsyatayum TpaHCOPMATOPOB TOKA B 3aKPbITbIX MOMELLEHUAX

CyuiecTByloT cnegytouine paboume ycnosusa akcnayatauum:

a) B/INSIHWE CO/IHEYHOW pajuaumm npakTuyeckn OTCYTCTBYET;

b) OKpyXalLinii BO34yX He MMeeT 3arpsisHeHWi Mblfblo, AbIMOM, KOPPO3UIHBIMU rasamMu, napamu uam
CO/bIO;

C) YC/OBUSA B/IAXHOCTU criefytolimne:
1) cpegHee 3Ha4YeHME OTHOCUTE/IBHOW BN@XHOCTU, UBMEPEHHOWN B TeueHne 24 4, — He 6onee 95 %,
2) cpefHee 3HauyeHue faBfieHUsA BOASAHOIO napa 3a nepuof 24 4 — He Bbilwe 2,2 kla,
3) cpefHee 3Ha4YeHUEe OTHOCUTENbHOW BIaXHOCTU 3a nepuof 1 mec — He 6onee 90 %,
4) cpefiHee 3HauyeHuWe faBfeHUs BOAAHOro napa 3a nepuof 1 mec — He Bbiwe 1,8 kMa.
B HeKoTOpbIX cryvyasax nNpu faHHbIX YCIOBUAX 3KCNyaTaunumn fonyckaetca Haanune KoHgeHcauunu.

MpumeyaHunsa

1 KoHzeHcaums MOXeT BO3HUKHYTb MPW BHE3AMHbIX M3MEHEHUSX TEMMNEPATYpbl B NEPUObl BbICOKO B/I&XXHOCTU.

2 BnusiHVME BbICOKOIN BMXHOCTM U KOHAEHCALMW, HaNpUMep, MPUBOASLLEE K HAPYLUEHWO M3015UMKU, WKW KOPPO3nn
METaJ1/IMYECKMX YacTeil MOXHO M36exXaTb, eCnM UCMO/b30BaTb TPaHChopMaTopbl TOKa, CneuuanbHO pa3paboTaHHble Asi
TaKnX YCMOBWIA.

3 KoHAeHcauyo Takke MOXHO NMpefoTBpaTUTh NoAAEPKaHMEM COOTBETCTBYIOLLMX YC/IOBUIA B MOMELLEHNM, Hanpw-
Mep, Ha/mumnem NoaxoAsLleli BEeHTUNAUMU 1 oborpesa unm npuMeHeHrem o060pyAoBaHus, YMEHbLIAIOWETO BI&XXHOCTb.
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3.1.5 Ycnoswusa akcnnyaTtauum TpaHcdopmaTopa TOKa Npu Hapy>XXHOW ycTaHOBKe

Pa6ouve ycnosusa akcnayatauuu:

a) cpegHee 3HavyeHune TemnepaTypbl OKpyXakuiero Bosgyxa B TeyeHne 24 4 — He Bbiwe 35 °C;

b) cnefyeT yuuTbiBaTb COMHEYHYIO paauaumnio Bbie ypoBHA 1000 W/M2 (s sacHeii €Hb B NOJMAEHB);

C) OKpyXawlinMii BO3AYX MOXET ObiTb 3arpsi3HEH MblNblo, AbIMOM, KOPPO3MAHLIMUK raszamMmu, napamu uau
CO/Ibl0, HO He Bbllle YPOBHel 3arpsisHeHusl, NpuBeAeHHbIX B Tabnuue 7;

d) paBneHune Betpa — He 6onee 700 Ma (npu ckopocTu BeTpa 34 Mm/c);

e) cnepfyeT yuuTblBaTb Ha/Myme KOHAEeHcauuy Uan ocajKos.

3.2 Ocobble ycnoBusa akcnnyarauuu

Ecnu TpaHcopmaTtop Toka HEO6XO4MMO MCNO/b30BaTh MpY YCAOBUAX 3KCNyaTauum, oT/IMYHbBIX OT pa-
60unx, npuBeneHHbIX B 3.1, TO TpeboBaHNA K HAM [0/KHbl COOTBETCTBOBATb MOAMYHKTAM HAaCTOSLLEro cTaH-
hapTta, NnpuBefeHHbIM HUXe.

3.2.1 TemnepaTypa OKpyxatuero sosgyxa

[na TpaHcopmaTopoB ToKa, ycTaHaB/INMBAEMbIX B MecTax, re okpyxatwlias TemnepaTtypa MOXeT 3Ha-
YMTENbHO OT/INYaThLCA OT AMana3oHa pabouynx yCnoBUiA akcnsyaTauum, npuBefeHHbix B 3.1.1, npeanovTuTens-
Hbl cnegyoouwmne MUHUMasIbHbIe U MakcuMasbHble AMana3oHbl TemnepaTyp:

- MuHyc 50 °C n natc 40 °C — ANg 0YeHb XONI04HOr0 KnmMmara,

- MuHyc 5 °C u natoc 50 °C — A1 04YeHb XapKoro kanmarta.

[N HeKoTopbIX PEerMoHOB C YacCTbIMU TEM/bIMW BIQXHbIMW BeTpaMy U BHe3anHbIM U3MEHEHWEM OKpY-
Xawuwen TemnepaTtypbl CBONCTBEHHO Ha/iMyMe KOHAEHcauun, gaxe B 3aKpbITOM NOMELLEHUN.

MpumeyaHune — Tpy HEKOTOPbLIX YCNOBUSAX COSTHEYHOW AKTMBHOCTW, YTOObI HE MPEBbLICUTL yKa3aHHbIX npe-
[enoB Temneparypbl, MOryT MoTpe6oBaTbCA COOTBETCTBYIOLLME MEPbl, HaNpuUMmep, Haauyve KpPOoBAMW, NPUHYAMTENbHON

BEHTUNALMN W T. [., WIN CHKEHUE HOMMHASIbHBIX 3HAYEHWI, YTOGbl He MpeBbillaTh Npefesibl YKasaHHbIX MOBbILLEHWIA
Temneparypbl.

3.2.2 BbicOoTa Hapj ypoBHeM MOpA

Ona npumeHeHns TpaHCcOpPMAaTOPOB TOKA Ha BbICOTE Haf YPOBHEM Mops csbiwe 1000 m AnuvHa nytu
yTeukn ANA Takux HecTaHAapTHbIX paboymx aTMocdepHbIX YC/0BUI AO/KHA ObITb onpegesieHa nyteM yMHO-
XEHNS 3HaYeHUn HambonblKX pabounx HanpsHKeHun, Tpebyemblx Ha MecTe akcnayaTtauuu, Ha KoaduuneHT
K, onpefensiemMblii B COOTBETCTBUN C PUCYHKOM 1.

MpumeyaHne — BbicotTa Hafg YpPOBHEM MOPS He B/IMSIET Ha AM3/IEKTPUYECKYHO MPOYHOCTb BHYTPEHHEN W30-

nAuMM TpaHcopmaTopa Toka. MeTog NpoBEpKN BHELUHEN M30MSUMM AO/MKEH GbiTh COrMlacoBaH Mexay U3roToBUTesIeM U
3aKas3unKoMm.

3.2.3 3emneTpsaceHun
Tpe6oBaHuA 1 MeTOAbl UCMbITAHUA HAXOAATCA Ha PacCMOTPEHUN.

3.3 Cwuctembl 3azemsieHUs

Hwxe npeacTaBneHbl CUCTEMbI 3a3eM/IeHUs, NpUBEAEHHbIE B HACTOSALWEM cTaHgapTe:
a) ceTb C U30/IMPOBAHHON HelTpanbio (cm. 2.1.19);
b) ceTb C 3a3eM/IeHHOI HelTpanblo Yyepes gyroracawnii peaktop (cm. 2.1.22);
C) ceTb C 3a3eMJIEHHOW HelTpanbk (cM. 2.1.24):
1) rnyxo 3a3emsieHHol (cm. 2.1.20),
2) 3a3em/ieHHOl yepe3 conpoTuBneHne (cm. 2.1.21).

4 HoMMHas/IbHble 3HAUYEeHUs

4.1 HopmupoBaHHble 3HAYE€HNA HOMUHa/IbHbIX NEPBUYHbIX TOKOB

4.1.1 OpHonpepgenbHble TpaHcOpMaTopbl
HopmMupoBaHHbIe 3HAYEeHUA HOMWHASIbHLIX MEPBUYHBLIX TOKOB criegylouime:

10— 125— 15— 20— 25— 30 — 40 — 50 — 60 — 75 A.
a TaKxe nx JecAaTu4Hble, KpaTHble Wan Apo6Hble 3HavyeHus. MpeanoYTUTENbHbIE 3HAYEHUA NOAYEPKHYThI.

8
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4.1.2 MHoronpepgenbHble TpaHcopMaTopbl
HopmMmupoBaHHble 3HauYeHuA npusedeHbl B N. 4.1.1, npegnoyvYTuTesibHbl 3HAYEHUA C HAUMEHbLUNM HOMMU-
Ha/lbHbIM TOKOM NEPBUYHON OOMOTKM.

4.2 HopmupoBaHHble 3HaYeHNA HOMUHAJIbHOIO ToKa BTOpMLlHOVI 0BMOTKM

HopMupoBaHHbI€ 3HAYEHUST HOMUHA/IbLHOTO TOKa BTOPUYHOW o6MOTKM: 1 A, 2 A u 5 A, npegnoytutens-
HbIM 3HayYeHueM asnigeTca 5 A.

MpumMeyaHne — HOPMUPOBAHHLIMU 3HAYEHMSIMI TPAHCCHOPMATOPOB B rPynnax, COeANHEHHbIX TPEYrosIbHUKOM,
SIBMISIOTCS T€ )Xe 3HAUYEHUs], Ae/leHHble Ha J1/3.

4.3 HOpMUPOBaHHbI TOK NPOAO/MIKUTE/ILHOTO Harpesa

HopMupoBaHHbIA TOK NMPOAO/MKUTENBHOIO HarpeBa He [AO0/KEeH OblTb HMXKE, YeM HOMUHaNbHbI nep-
BUYHbIN TOK.

Mpn HOPMUPOBAHHOM TOKE MPOAO/HKMUTENLHOrO Harpesa, MpeBblWalWeM HOMUHAMbHbIA NEepBUYHbIN
TOK, NpegnoyYTuTesibHbl 3HadeHuns: ot 120 % no 150 % 1 200 % OT HOMUHA/IBHOIO NEePBUYHOrO TOKa, ecsin no-
cnefHNn HOPpMUPOBAH.

4.4 HopmMupoBaHHble 3HAYeHUSA HOMUHA/IbHOW BbIXOAHOW MOLLHOCTHU

HopmMupoBaHHble 3Ha4YeHUS HOMWHA/IbHON BbIXOA4HOW MowHocTn go 30 BA:
25 — 5,0— 10 — 15— 30 BA.

3HayeHusa cebiwe 30 BA MOryT 6bITb BbiGpaHbl N0 TpeboBaHUIO 3akasumka.

MpumMmeyaHne — [518 KOHKPETHOrO TpaHcthopmaTopa, NPou3BEeAEeHHOro C OAHUM U3 3HAYEeHU i HOPMMUPOBAH-
HO HOMMWH&aUTbHO BbIXOLHOM MOLLHOCTM W COOTBETCTBYHOLLUMM €l KNacCoM TOUHOCTW, AeK/apupoBaHue ApYrnX BbIXOA-
HbIX MOLLHOCTEl, KOTopble SIB/ISIOTCS He CTaHAAPTHLIMW, HO COOTHECEHHbLIMM C HOPMMPOBAHHBLIMI Knaccamm TOYHOCTH,
HeonyCTMO.

4.5 HopMnpoBaHHble 3HAYEHUA KPaTKOBPEMEHHOIO TOKa KOPOTKOro 3aMblKaHUsA

TpaHcopmaTopbl TOKA, CHabXeHHble (OUKCMPOBAHHOW MNEePBUYHO OOMOTKOW B BMAE KaTyLKW WK
CTEepPXHSA, AO/KHbI cOOTBETCTBOBAThL TpeboBaHuam 4.5.1 n 4.5.2.

4.5.1 HOMWHaNbHbIN KPaTKOBPEMEHHbIN TOK TepMuyeckoi ctolikocTtu (lth)

HoMMWHanbHbI KpaTKOBPEMEHHbI TOK TepMuyeckoil ctoikoctu (Ith) ons kaxgporo TpaHcdopmatopa
[O/DKeH 6bITb yKa3aH B TeXHMYecKom nacrnopTte (cm. 2.1.28).

4.5.2 HOMMHaNbHbI KpaTKOBPEMEHHbIN TOK AMHaMU4YecKol ctonkocTun (ldyn)

3HayeHne HOMUHaNbLHOrO KPaTKOBPEMEHHOTO ToKa AuHamMmuyeckoin ctorikoctun (ldyn) 4o/mKHO NpeBbiWwaTth
B 2,5 pasa HOMMHa/bHbI KpaTKOBPEMEHHbIN TOK TepMuyeckoli cToiikocTu (Idyn) n fomKHO ykasbiBaTbCSl B T€X-
HMYEeCKOM nacnopTe TO/IbKO B TOM c/lyyae, ec/iM ero s3HayeHme oTanvaeTcs OT 3TOro npesbiweHunsa (cm. 2.1.29).

4.6 lMpepenbHO gonycTumMoe npesBbllweHne TeMmnepaTypbl

TemnepaTypHbIi pexum TpaHcdopmaTopa Toka nNpu NpoTekaHnn Toka B NEpPBUYHOW O0BMOTKe, paBHOro
HOPMWPOBAHHOMY TOKY NPOAOJ/IKUTE/IbHOrO Harpesa, W Npu Harpyske, COOTBETCTBYIOLWEW HOMUHA/IbHOMY Bbl-
XOAHOMY TOKY, He [0J/DKEH MpeBbllWaTb AOMNYCTUMbIX NPefenos, NpuUBEAEeHHbIX B Tabnuue 2. 3T 3Ha4YeHud
BbIOGMPAOT B 3@aBUCMMOCTM OT paboynx yCnoBUin NpMMEHEHUs, NpMBeEHHbIX B pasgene 3.

Ecnv Temnepartypa okpyxatlolero so3gyxa npesblllaeT 3HavyeHusa, npegcrasneHHble B 3.1, To gony-
CTUMOE NpeBbllWeHNe TemnepaTypbl TpaHcopmaTopa, corfacHo taénuue 2, AO0/HKHO ObiTb YMEHbLIEHO A0
3HaYeHns, paBHOro NMPEBbIWEHNIO TEMMNEPaTYpPbl OKpYXalLero so3gyxa.

Ecnu TpaHcchopmaTop npegHasHaudyeH Ans akcnayatauyuMm Ha BbicoTe cBblwe 1000 M, a ucnbiTaHus
npoBefeHbl Ha MeHblueli BbiCOTe, TO AONYCTUMble MNpeesfibl NpeBblEeHNA TeMnepatypbl, NpUBeAEeHHble B
Tabnuue 2, 4O/MKHbl 6biTb YMEHbLIEHbl Ha 3HAYeHMs, paccuynTaHHble Ha Kaxgble 100 M BbICOTbI, €C/IM MeCcTO
aKcnnyatayum TpaHcopmatopa npesbiwaet 1000 m:

a) macnoHanosiHeHHble TpaHcopmaTopbl — Ha 0,4 %;

b) cyxue TpaHcopmaTopbl — Ha 0,5 %.

JonycTumble npefensl NpeBblleHns TeMmnepaTtypbl 06MOTOK OrpaHuyeHbl TM60 camMmbiM HU3KAM KNaccom
Ten/I0CTONKOCTM M30MALMK, NMbo TemnepaTtypHbIM HarpeBoM camux 06MOTOK, 6O TemnepaTypHbIM Harpe-
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BOM OKpYXXalolllero BelecTsa, B KOTOPOE OHM NoMelleHbl. MakcuMasibHble 3HaUYeHUst TeMnepaTypHOro npeBbi-
WeHUst ANst pasfiMuHbIX KNaccoB M30NsILUM NpUBEAEHbI B Tabnuue 2.

Ta6nuuya 2— [lonycTMmble Npeaesbl NpeBbilleHnst TemnepaTypbl 0GMOTOK

Knacc usonsuum (B cootseTctBum ¢ IEC 60085) MakcmasibHoe npeBbILLeHe TeMnepartypbl, K
[orpyxeHHble B Mac/10 — BCe K/1acchl. 60
MorpyxeHHble B Mac/o ¢ repMeTusaumeli — Bce Kiacehbl. 65
3anuTble B KOMMayH4 — BCe K/1acchbl. 50
He norpy>xeHHble B Macno 1 He 3aNuTble B KOMNayH4 — K/1acchbl:

Y 45
A 60
E 75
B 85
F 110
H 135

MpumeyaHune — [N HEKOTOPbIX BUAOB NPOAYKLMW (Hanpumep, pesuHbl) U3roToBUTE b JOMKEH YKa3biBaTb
NOAXOAAWMIA KNacc M30MsALMN.

Korpa TpaHcdopmaTtop MMeeT BCTPOEHHbIV pacliMpuTeNb, 3an0/IHEHHbI NHEPTHLIM ra3oM NOBEpX Mac-
na, uan BbINOJIHEH B repMETUYEeCKOM Koprnyce, TO MpeBblleHne TeMnepaTtypbl Koprnyca uan Macna Ha noBepx-
HOCTU paclIMpuUTenia He AO0/DKHO npeBblwaTtb 55 K

Ecnu TpaHcopmaTtop He MMeeT BCTPOEHHOrO paclunpuTens, TO NpeBbileHNe TemnepaTtypbl macna B
BEPXHEl yacTu Kopnyca He [0/HKHO npeBblwaTb 50 K.

TemnepaTypHOoe npeBbllUEHNE N3MEPAETCHA Ha BHELHWX MOBEPXHOCTAX CepAeyHuka u Apyrux mertan-
NINYECKNX YacTAX, KOHTaKTUPYKOLWUX Uan 67n3KO Npuaerawuwmnx K Hemy, Temnepartypa u3onsaunun He AO0JDKHa
npeBbiWaTbh 3HAYEHN, NpUBEeAEHHbIX B Tabnuue 2.

5 TpeboBaHUA K KOHCTPYKLUMA

5.1 TpeboBaHWA K MPOYHOCTU U30ALUN

HacTtosuwume Tpe6oBaHUA OTHOCATCA KO BCEM TUNam M30NALMM TpaHCcopMaTopoB Toka. JononHuTenb-
Hble TpeboBaHNA O/ ra30Hano/IHEHHbIX TPAHCPOPMAaTOPOB TOKA HAXOAATCA Ha CTaAUN PacCMOTPEHUS.

5.1.1 HoMWHa/ibHble YPOBHU MPOYHOCTU U3ONALUUN ANA NMEePBUYHbIX BBOLOB

HoMWHanbHble YPOBHU MPOYHOCTU M30MALMM NEepPBUYHOA 0BMOTKM TpaHcopmatopa Toka 6as3upyloTcs
Ha 3HauyeHuAX Hambonblwero paboyero HanpsXxxeHun ans obopygosanun Um.

[na TpaHccopmaTtopoB Toka 6e3 nepBMYHOW O6MOTKM M 6€3 COOBCTBEHHOV MEPBUYHON U30MSAUUN NPU-
HATO 3HayeHme Um= 0,72 kB.

5.1.1.1 [Ansa BBogoB, umewwmnx Um = 0,72 unn 1,2 KB, HOMUHa/IbHbII YPOBEHb MPOYHOCTU U3ONALUN
COOTHOCUTCS C HOMUHA/bHLIM WCMbITATE/IbHBIM HaMpPsXXeHWeM MNPOMbILIIEHHON YacTOTbl B COOTBETCTBMM C
Tabnuuen 3.

5.1.1.2 Ansa Beogos, umetowmnx Um= 3,6 kB n Bbiwe go 300 kB, HOMWHaNbHbIA YPOBEHb NMPOYHOCTN M30-
NAUUN COOTHOCUTCA C HOMUHA/IbHLIM UCMbITATE/IbHbIM HanpsXXeHnemM rpo3oBoro MMnysabca U ¢ HOMUHaNbHbLIM
ncnbiTateNbHbIM HaNpPs)XXeHWeM MPOMbILINIEHHOM YacToTbl B COOTBETCTBUW C Tabnuuein 3.

Bbi6op Mexay anbTepHaTUBHbIMU UCMNbITATe/IbHbIMW YPOBHAMMK A1 OLHOro 3HadeHus Umpenaetcs Ha
OCHOBaHuK TpeboBaHuii cornacHo IEC 60071-1.

5.1.1.3 Ansa BBogoB, nmerwmx Um cebiwe 300 KB, HOMUHaNbHbLIA YPOBEHb M301ALUN COOTHOCUTCH C
ncnblTarelbHbIM HOMUHANbHLIM HanpsXkeHNneM KOMMYTaLWOHHOro UMMysibca U C HOMUHaIbHbIM UCMbITATE b-
HbIM HanpsXXeHneM rpo30BOro MMMysbca u BbibupaeTcs B COOTBETCTBUM C Tabnuueli 4.

Bbi6op mMexay anbTepHaTUBHbIMU WUCNbITATENbHBIMU YPOBHAMU ANA OAHOTO 3HavyeHna Umpgenaetcsa Ha
OCHOBaHuu TpeboBaHuii cornacHo IEC 60071-1.
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Tabnuya 33— HoMUHasbHbIE YPOBHU MPOYHOCTU M30NSALMM NEPBUYHBIX BBOLOB TpaHcopmatopos ¢ Umk 300 kB

. HomwuHanbHoe ucnbiTaTenibHoe
HaunGonbliee paboyee feiicTytoliee HomuHasbHoe McnbiTaTesibHoe MUKOBOE

AelicTeylollee HanpsKeHue
HanpshxeHue ans o6opygosaHus Um, kB o HanpsiXeHue rpo3oBOro UMMysbCa, KB
NPOMbILL/IEHHOV 4acTOThl, KB

0,72 3 —
12 6 —
3,6 10 20

40

7,2 20 40
60

12 28 60
75

17,5 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

MpumeyaHne — [n5 yCTAHOB/EHHbIX HA OTKPbLITOM BO3Ayxe (BHE NOMELLEHWIT) TPaHCHOPMaTOPOB PEKOMEH-
[yeTcs BblbmpaTb Hanbosiee BbICOKUIA YPOBEHb NPOYHOCTU M30MIALMN.

Tabnunya 4 — HomuHasbHbIE YPOBHU MPOYHOCTU M30ASUMM NEPBUYHBLIX BBOAOB TpaHcdopmartopos ¢ Um> 300 kB

HomMuHasbHOe ucTbiTaTe/lbHoe NMKOBOe
HarnpshkeHvie KOMMyTaLMOHHOMo
umnynsca, kB

HomuHanbHoe ucrbiTatenlbHoe NKoBoe

Hanbonbluee pabouee fgelicTeytoLlee
HarnpsbkeHre rpo3oBoro umnysbea, kKB

HanpshkeHwe 415t 06opyfoBaH st Um, kB

300 750 950
850 1050

362 850 1050
950 1175

420 1050 1300
1050 1425
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OKoHuaHne Tabnuupl 4

. HomuHasbHoe UcTbiTaTelbHoe N KoBOoe
Han6onbluee paboyee aelicTaytolLee HoMuHasbHOE MCTbITaTe/lbHOe MYKOBOE

HanpshkeHne KOMMYTaLWIOHHOTO
HanpsbkeHvie Ana 06opyaoBaHMsa Um, KB HanpshkeHne rpo30BOro UMMY/bCa, KB

nmnyssca, kKB
525 1050 1425
1175 1550
765 1425 1950
1550 2100

MpumedaHue 1— [N yCTAHOB/IEHHLIX HA OTKPHLITOM BO3AyXe (BHE MOMELLEHWIA) TpaHCOPMAaTOpoB PEKO-
MeH/lyeTcs1 BbIGUpaTb HauGosiee BbICOKWIA YPOBEHb MPOYHOCTY WU3OMSLN.

MpumeyaHune2 — YPOBHU MCMbITATENBHOTO HaNpskeHWsa Ana Um = 765 kB okoH4aTeslbHO He yCTaHOB/IEHD!,
NoaToMy B [lafibHelLEM MOXET NoTpeboBaThbCs KOPPEKTMPOBKA AaHHbIX UCMbITATENbHbIX YPOBHEN KOMMYTALMOHHOIO
1 TPO30BOr0 NMMY/LCOB.

5.1.2 JononHutenbHble TpeboBaHUA K NPOYHOCTU N30NAUNM NEPBUYHbIX BBOAOB

5.1.2.1 TpeboBaHMs K UCNbiTaTe/IbHOMY HanpsHKeHU0 NPOMbILWIEHHOW YacToThl

BBogbl, uMewwme Hambonblee paboyee HanpsxeHue ana obopyposaHusa Um > 300 kB, 4O/KHbI Bbl-
LepXuBaTb HanpsHKeHne MPOMbILLIEHHON YacToTbl, BbiI6paHHOe B COOTBETCTBMU C YPOBHEM UCMbITATE/IBHOTO
HanpsXeHns rpo3oBOro Mmnysnbca, cornacHo Tabnuue 5.

5.1.2.2 TpeboBaHUsA K YPOBHIO YaCTUYHbIX pa3ps40B

TpeboBaHMA K YpPOBHIO YaCTU4YHbIX pa3psfoB MNPUMMEHMMbl K TpaHcdopmartopam Toka, HaumHas C
Um> 7,2 kB.

YpoBeHb YaCTUUYHbIX pPa3psAfoB He AO/DKEH NpeBblwaTbh Npefenos, yka3aHHbIX B Tabnuue 6, npu ucnbl-
TatenbHOM HanpsXXeHuun, ykasaHHOM B TO xe Tabnuue, 1 NPUMMEHMMOM TO/IbKO MOC/ie NPOBeAEeHWs npegsa-
PUTENBHOTO UCNbITAHNA HanpsXeHnem, cornacHo 8.2.2.

Ta6nuua 5 — HoOMUHasNbHbIE YPOBHU WUCMbITATESIbHLIX HANPSHXKEHWIA MPOMbILLNIEHHOW 4acTOTbl NEPBUYHbLIX BBOAOB
TpaHcopmaropos ¢ Um> 300 kB

HoMUHa IbHOE MCTIbITATE/LHOE MUKOBOE HAMPSHKEHWE rPO30BOr0 HomuHanbHOe VicrbiTaTeslbHOE AECTBYIOLLIEE HaNpshKeHye
UmNynbca, KB NPOMbILLIEHHOW YaCTOThI, KB
950 395
1050 460
1175 510
1300 570
1425 630
1550 680
1950 880
2100 975

Ta6nuua 6 — KcnbiTaTesbHble HaNpPsSHKEHUS U COOTBETCTBYHOLLME UM YPOBHU AOMYCTUMbIX 3HAUYEHWIA YacTUUHbIX
paspsiaos

McnbiTatensHoe 4eicTsyio- [lonycTuMbI ypOBEHb YaCTWYHBIX pa3psaaos, nKn

liee HanpsXxeHue npu onpe-

[eNeHnn YPOBHA YaCTUUHbIX
paspsanos,kB

Tun 3a3eMneHns cuctembl Tun nsonauum

XnaKocTHas TBEpOAs
Cuctema C 3a3eM/IEHHON HeWTpanbio un 10 50
(koa(hhMLMEHT KOPOTKOrO 3aMblKaHWs Ha 1,2 Umlj3 5 20
3emnio < 1,5) '
Cuctema C W30NMPOBAHHON WM  He- 1.2 Um 10 50
3(PhEKTUBHO  3a3EMJ/IEHHON  HENTpaUiblo 5 20

(koahhMLMEHT KOPOTKOrO 3aMblKaHWsl Ha L2w /4
3emnio > 1,5)
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OKOHuaHne Tabnmupl 6

MpumeuvaHue 1— Ecnm cucTeMa yCTAHOBKM HelTpasin HE U3BECTHA, TO BbIGMPAIOT 3HAUEHUS /1S CUCTEM C
M30/IMPOBAHHOI WM HE3hHEKTUBHO 3a3EMJIEHHOW HENTPasIbIO.

MpumMmeyaHune2 — [onycTMMbIli YPOBEHb YaCTUUHbIX Pa3psAoB Takke MPUEMIEM W AS18 YacToT, OT/IMYHbIX
OT HOMMHa/IbHOWM YacToThl.

5.1.2.3 Tpeb6oBaHuA K UCNbITAHUAM Cpe3aHHbIM FPO30BbIM MMMNY/ILCOM

[JaHHoe ncnbiTaHne ABAAETCA AO0MOJIHUTE/IbHBIM U NPOBOAUTCA MO COr/1acoOBaHUIO Mexay npoussognte-
nem 1 3aka3umkoM. NepBuYHbI/i BBOA AO/DKEH BblAEPXMBATb UCNbITATENbHOE HAMNpsXXeHne cpe3aHHOro rpo3o-
BOro umnynbca 3HayeHnem 115 % OT NOsIHOro rPO30BOr0 MMMy bCa.

MpumevyaHne — MeHblUME 3HAYEHUSA UCTILITATENILHOrO HanpsXXeHus MoryT ObITb COrnacoBaHbl Mexay N3roto-
BUTENNEM N 3aKa34yMKOM.

5.1.2.4 Tpe6oBaHUA K UCMbITAHND 3MEKTPUYECKO €MKOCTU U TaHTeHca yrna AManieKTpUYecKknx notepb

[aHHble Tpe6oBaHUA pacnpoCTpaHAKTCA TOIbKO Ha TpaHcdopMaTopbl C NEPBUYHOM O0B6MOTKOI, norpy-
XEHHOI B uakyt mnsonaymwo ¢ Um> 725 kB.

3HaYeHUsa 3NeKTPUYECKOn eMKOCTU W TaHreHca yrna notepb (tg5) AOMXKHbI COOTHOCUTLCA C HOMUHASb-

HOli 4YacTOTOW M YPOBHEM HanpsxxeHus B gnanasoHe oT 10 kB go UmI<J3 .

MprumeuyaHunel — Llenbo AaHHOTO WUCMbITAHUS SBMISIETCS MPOBEPKa COOTBETCTBUS MPOAYKLMM YKa3aHHbIM 3Ha-
ueHuaM. Mpeaesbl AONYCTUMBIX OTK/IOHEHWIA COrMIACOBbLIBAKOTCS MeX/Y NPOU3BOAMTENEM 1 3aKAa3UMKOM.

MpumMmeuaHue?2 — TaHreHc yrna notepb 3aBUCUT OT BUZA W3O0MALMK, HANPsHKeHUs 1 TeMnepatypbl. Ero 3Have-
Hue npu Uml y/3 1 TemnepaType OKpyXatoLLero Bo3ayxa, Kak npaBuo, He A0/KHO npesbiwats 0,005.

5.1.2.5 Tpeb6oBaHUsA K UCMbITAHUIO MHOTOKPaATHbIMW CPEe3aHHbIMU FTPO30BbLIMU UMMNYNbCAMMU

[JaHHOe ncnbiTaHWe ABASAETCA AOMOSIHUTESIbHLIM Y NPOBOAUTCA NO COr/lacoBaHUD Mexay npoussoamnte-
nem u 3akasumkom. MepBrnyHasa o6MOTKa MacnoOHaNno/IHEHHbIX TpaHcdopmaTopoB Toka ¢ Um> 300 kB gomkHa
6bITb MCMbITAHA MHOFOKPATHbIMY Cpe3aHHbIMU MMNyNbcamMu ANA NPOBEPKM YCTOWYMBOCTM TpaHcdopmartopa K
BbICOKOYACTOTHLIM Neperpyskam, KOTOpble MOTryT BO3HUKATb Takke U B npouecce paboThbl.

B npunoxeHun B npuBepeHa TONbKO KpaTkas MHGopmauns 0 BO3MOXHON npoueaype npoBefeHns AaH-
HbIX UCNbITAHWIA, T. K. 415 NOAPOGHOro onMcaHWs onpegenieHHbIX KPUTEPUEB NPUEMKN 1 NpOrpaMmbl UCMbITa-
HWUIA HEe MMeeTCHa A0CTATOYHOrO onbiTa B AAHHOWN cdepe.

MprmedyaHue — KOHCTpyKLusi 060pyA0BaHUs AOMKHA BbiTh TLWWATENBHO UCC/IejoBaHa HA NPeAMeT BHYTPEHHe-
r0 3KPAHMPOBAHUSA U TEOPETUUYECKOTO OTCYTCTBUS MEPEXOAHBIX MPOLLECCOB B TOKOBbIX COEAVHEHNSIX.

5.1.3 Tpe6oBaHUSA K UCNbITAHUIO MPOYHOCTN MEXCEKLVWOHHON M301ALUN

N3on15aumns nepBMYHOTo BBOAA M BTOPUYHbLIX BbIBOAOB, pa3fesfieHHbIX Ha fBe u 6onee cekuyuu, JOSHKHA
BblAEPXMNBATb HOMWHA/bHbIE UCMbITATE/IbHbIE HANPSXXEHWA MPOMbILUINIEHHOI 4acTOoThl, paBHble AelicTBYyloLe-
My 3HauyeHuto 3 kB, npuknagbiBaemble NMOOYEPeAHO MeXAY KaxAOoWh cekuuei u coefuHEHHbIMU Mexay coboi
NPoOYNMU CEKLUUAMU OOMOTKMN.

5.1.4 Tpe6oBaHUA K UCNbITAHUIO NMPOYHOCTUN U30NALUN BTOPUYHBLIX BbIBOLOB

M3019uMs BTOPUYHbLIX BbIBOAOB [0/1XKHA BblAepXWBaTb HOMWHa/IbHOE WUCMNbITaTe/IbHOE HanpsXeHue
NPOMbILLI/IEHHONM 4acTOTbl, paBHOE AeilcTBYOLEMY 3HaYeHno 3 kB.

5.1.5 Tpe6oBaHUA K UCNbITAHUIO MPOYHOCTN MEXBUTKOBOW M30NALUN

HomMuWHanbHOe ucnbliTaTeNibHOE HanpsXeHue A/ NPOBEPKM NPOYHOCTM MEXBUTKOBOM M3015LMM COCTaB-
nsaet 4,5 kB (amnautygHoe).

[na HekoTOpbIX TUNOB TpaHCOPMAaTOPOB MOTYT 6biTb NPUMEHEHbI 3HAYEHWUS HaNPSXeHUs, yKa3aHHble
HWXe, B COOTBETCTBUM C NpouefypamMu UCMbITaHUi, npeactaB/ieHHbIMK B 8.4.

MpumeyaHune — HeobxoaMmMo MMETH B BUAY, YTO B 3aBMCMMOCTU OT TECTOBOI NpoLieaypbl hopma BOSIHbI MOXET
ObITb CU/IbHO UCKaXeHa.

5.1.6 Tpe6oBaHUSA K UCNbITAHUIO MPOYHOCTU BHELUHEN M30NALUN

5.1.6.1 3arpssHeHue

Lna TpaHcchopmaTopoB TOKa HapyXHOW YCTAHOBKM C KEpaMWUYEeCKAM W301SATOPOM, BOCMPUUMMYUMBBLIM K
3arpA3HeHnaM, AnHa NyTU ToKa YTeuku AN pas/iMyHbiX CTeNeHen 3arpa3HeHnsa npusegeHa B tabnvue 7.
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Ta6nuuya 7— [iMHa NyTU TOKa YTEUYKM B 3aBUCMMOCTM OT YPOBHS 3arpsi3HeHus

MuHUManbHaa AnvHa myT! Toka yTeuku, [OnvHa nyTu Toka yTeuku, OTHeCeHHas
YpoBeHb 3arpsAsHeHus
MM/kB1). 2> K paspsfHOMY paccTOsHUI0
| Nerkwia 16
<3,5
Il CpepgHunii 20
Il CunbHbIN 25
<4,0
IV OueHb cUbHbI 31

1) OTHOLEHVe ANVHBI NYTW TOKa yTeuku Mexay as3oi 1 3emnell K AeCTBYIOWEMY 3HAYEHNIO Mexaydas3Horo
Havnbonbluero paboyero HanpskeHus A8 obopynosaHus (cMm. IEC 60071-1).

2) bonee nogpobHaa MHgopMauMa 0 AONYCTUMbIX OTK/TIOHEHUAX OJIMHbI MYTU TOKA YTEYKU Mpu Npou3BOACTBE
TpaHcopmaTopoB npencrasneHa B IEC 60815.

MpumedvaHue 1— CBOICTBA M30MALMOHHOW NOBEPXHOCTU B 3HAYUTE/ILHOW CTEMEHW 3aBUCAT OT (DOPMbI
U30/ISTOpA.

MpumeyaHne2 — B cnabo 3arpA3HEHHbIX palioHax npy HaMyMKM OnbiTa JKCr/yaTauum MOXeT UCNO/b30-
BaTbCA A/IMHA MyTU TOKa yTeukn MeHee 16 MM/KB, HO He Hmxe npegena 12 mm/kB.

MpumevaHune3 — B palioHax C OYeHb CUSbHBLIM 3arpA3HEHNEeM A/IMHa NyTn Toka yTeukn 31 MM/KB MOXeT He
COOTBETCTBOBATb TPEOOBAHMAM HACTOSAILLErO CTaHAapTa M B 3aB1CMMOCTM OT OnbITa aKCnayaTauum nunu pesynstaTos
NabopaTopHbIX UCNbITaHU MOXET ObITb YBENMYEHa; B HEKOTOPbIX Cyyasx cneayeT NpuHATL peLleHue o nepuoanye-
CKOI NPOMbIBKE M30NALMN.

5.1.7 Tpe6boBaHuA K ONpefesieHUo YpPOBHS pagnonomex

[aHHble TpeboBaHUA pacnpocTpaHATCA Ha TpaHcdopmartopbl Toka ¢ Um> 123 kB npu ycTaHOBKe Ha
NOACTaHUMSAX C BO3AYLHOW M3onsaumei.

YpoBeHb pagmonomex npu ycrioBnuaAxX UsMepeHns, npuBefeHHbIX B 7.5, He gos/mkeH npesbiwarts 2500 mkB
npu ncnblTaHUAxX HanpshkeHmem 1,1 Umly/3 .

5.1.8 Tpeb6oBaHMA K BE/IMUMHE MepefaBaeMblX NMepeHanpsH>XeHumn

JaHHble TpeboBaHMA pacnpocTpaHATCA Ha TpaHcopMaTopbl ToKa C;

Um> 72,5 kB npn Hannymm nepBuUYHON 0OMOTKY;

Um> 72,5 kB 6e3 nepBn4YHOli 06MOTKM C NOAKIOYEHHbIM 060pyAoBaHueM (HanpuMmep, ¢ NOAKNOYEHHOW
3/1era3oBoil KOMMYTALWMOHHON annapaTypoil, BBOAOM TpaHccopmaTopa, NpoxogHbiM Kabenem).

MepeHanpsxeHns, nepefasaemMble OT NEPBMYHOIO BBOJA K BTOPUYHOMY, HE AO/KHbI MPeBbIWAaTh 3Have-
HWiA, NpUBefEeHHbIX B Tabnuue 16, Npu yC/IOBUAX UCMbITAHUA U U3MEPEHWii, NpUBeAEeHHbIX B 9.4.

MpnmeyaHue 1— Xapakrepuctuku (*)OprI BO/IHbI HaNps>XXeHnAa UMeKT UCKaXKEHUA, Bbl3BaHHblE KOMMYyTaUWn-
OHHbIMK onepaunamn.

MprumeuyaHue 2 — [lpyrue ypoBHW NepeHanpsiKeHUin MOryT 6biTb COMMIacoBaHbl Mexay NPOU3BOAUTENEM U
3aKa34MKOM.

Mmnynbc Tuna A npuMeHsieTcs /s TpaHCOPMaTOpPOB TOKa, MCMNO/b3YyEeMbIX HA MOACTAHLUSAX C BO3AYLU-
HOW mM3onsumen, a umnynbc TMNa B npumeHsieTcst Ana TpaHCOPMaTOpPOB TOKa, YCTAHOBEHHbIX Ha 3/1eraso-
BbIX NOACTAHUMAX B METas/IMueckom Koprnyce.

MpefenbHble NUKOBblE 3HAYEHWS MepefaBaeMoro nepeHanpshkKeHus, npuBefeHHble B Tabnuue 16, u
M3MepeHHble B COOTBETCTBUM C METoAamu, ykasaHHbiMW B 9.4, COOTBETCTBYIOT Tpe6GOBaHUsIM Heo6X0ANMO
3alMTbl 3N1EKTPOHHOTO 060PYA0BaHNs, NOAKIYAEMOro K BTOPUYHOMY BbIBOAY.

Tabnunya 16— Jonyctumble Npeaesnbl NepefaBaeMoro nepeHanpsixeHns

Tun nmnynsca A B

Iq N 16|

M1KoBOE 3HAYEHNE BO3ENCTBYHOLLErO NepPBUYHOrO HanpshxeHus (Up)
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OkKoHuaHre Tabnuupl 16
Tun nmnynbca A B

XapaKkTepucTuki (DOpMbl BOSTHBI:

- HopMupoBaHHoe BpeMms opoHTa (M4 0,50 mkc * 20 %

- Bpemsi Ao nonycnaga umnynsca (I'2) > 50 mKC

- Bpems dopoHTa (4 10 HC + 20 %
- AnutensHocTb curHana (M2) > 100 Hc
Mpeaensl NMKOBbIX 3HAYEHUI NepegaBaemoro nepeHanpsixerus (Us) 16 kB 1,6 kB

5.2 TpeboBaHUA K MeEXaHWYECKOW MPOYHOCTHU

JaHHble Tpe6oBaHNA NPUMEHSIIOTCA TONbKO K TpaHcopmaTopam Toka ¢ Um= 72,5 kB u Bbille.

B Tabnvue 8 npuBeAeHbl UCNbITATE/bHbIE CTATUYECKME HArpy3Kku, K KOTOPbIM J0/MKHbI BbiTb YCTORUMBSI
TpaHchopmMaTopbl TOKa, B TOM YKC/ie Harpy3ku OT BeTpa u rosoneaa.

YKka3zaHHble UChblTaTeNbHbIe HArpy3kyM NPUKIaAbiBAOT B /1H060M HanpaB/ieHWV K NepBUYHBIM BBOAAM.

Tabnunya 8— Cratnyeckme mcnbiTatesibHble Harpy3ku

WcnbiTaTenbHas ctatuyeckas Harpyska FR H
3HayeHne Hanbosblwero paboyero py

Hanpsbkenua Um kB

Knacc Harpysku | Knacc Harpysku N
Ot 72,5 go 100 Bktou. 1250 2500
Ot 123 go 170 BK/IOu. 2000 3000
Ot 245 po 362 BK/IHOY. 2500 4000
> 420 BK/TOM. 4000 6000

MpumeuvyaHnel — Cymma Harpy3ok, AeACTBYHOLMX B 06bIYHbIX PaboyMX YC/I0BUSAX SKCyaTaumm, He A0SK-
Ha npesbiwartb 50 % OT UcnbITatesibHbIX.

MprMedyaHue?2 — BHEKOTOPbIX C/lyuasix, TPAHCGOPMATOPbI TOKA C MPOXOAHbLIMY TOKOBLIMU BBOAAMU, [LOIK-
Hbl BbIZEPXMBATL 3NM30AMNYECKUE IKCTPEMA/IbHBIE AVHAMUYECKME HArpy3ku (Hanpumep, 13-3a KOPOTKOrO 3aMblKaHUs),
KOTOpble MOryT npeBbIWaTh B 1,4 pasa cTaTMUeckyio Harpysky rpy UCTbITAHUSIX.

MpumeuvaHne3 — [nAa psga cnyvyaeB HEOOGXOAVMMO YCTaHOBUTb MeXaHW4YeCKOoe COMPOTMBIEHNE KPYUYEHWIO
nepBUYHbIX BBOAOB. BennuvHa npukiagbiBaemMoro KpyTALEro MOMEHTA NPW UCMbITaHUW AO/MKHA ObiTb COrlacoBaHa
MeXAy NPON3BOAUTENIEM U 3aKA3UMKOM.

6 Knaccudmkayma vcnbitTaHui

NcnbiTaHnsa, yka3aHHble B HAcTOsILEM cTaHAapTe, KnaccuguumupyoT Kak TUNoBble, NpUemMo-cAaTouHble
M cneymanbHble.

Tunosble UCNbITAHNUS

VicnbiTaHMA BbINOMHAKT HA 0ToO6GpaHHOM(bIX) TpaHcthopmaTope(ax) ogHOro Tuna, YTo6bl NPOLEMOHCTPU-
poBaTb €ro COOTBETCTBME 06OWMM TpeboBaHUAM cneungukayum. 4Ns TUNOBbLIX UCNbITAHUA NYHKTbI NPUEMO-
CAATOYHbIX UCNbITAHUIA He NpUBOAATCS.

MprmevyaHne — JIETMTUMHOCTbL TUMOBLIX UCTbITAHWIA HA TPAHCCIOPMATOPe C HE3HAUNTENBHON MoauchuKaumeli
WU MpY ero HEMoJIHOW c6opke [o/MKHA GbITb COTAcoBaHa MEX/Y MPOU3BOAUTENEM U 3aKA3UMKOM.

Mpuemo-caaTouHble UCNbITaHWs

WcnbiTaHnsa, KOTOpbIM NOABeEpraeTcs KaxAblii TpaHcopmartop.

CneuuanbHbie UCNbITaHWA

McnbiTaHnsa, OT/IMYHbIE OT TUMOBbLIX WCMbLITAHUA WK NPUEMO-CAATOUYHbLIX, HO COTNacOoBaHHble MexAay
NMPOU3BOAUTENEM U 3aKA3UMKOM.

6.1 TunoBble UCMNbITaHUS

K TUNOBBIM UCMbITAHUSIM OTHOCSITCA UCMbITAHUS TpaHCOPMATOPOB Toka (418 MosyyeHus noApoGHoi
MHOpMaLMKN chenaHbl CCbIJIKM HAa OTHOCSILLMECS K HUM MOZANYHKTbl), NPUBEAEHHbIE B Creayllux nojpas-
fenax:

a) WucnMblITaHMEe Ha CTOMKOCTb K KDATKOBPEMEHHbIM TOKaM KOPOTKOTO 3aMbikaHus (cMm. 7.1);
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b) ucnbiTaHne Ha Harpes (cm. 7.2);

C) ucnbiTaHWe HanpshkeHnem rpo3oBOro umnynbca (cm. 7.3.2);

d) ucnbiTaHne HanpsiXXxeHMeM KOMMYTauMOHHOro mmnynbca (cm. 7.3.3);

€) ucnbiTaHne TpaHCOPMaTOPOB HAPYXHOI0 MCNOJSIHEHUA noA goxaem (cm. 7.4);

f) onpepeneHune norpewHocTen (cm. 11.4 nivan 12.4, 11.6, 12.5 n 14.3);

0) n3MepeHue HanpshkeHus paguonomex (cm. 7.5).

Bce TMNoBble MCNbITAHWUS AU3NEKTPUYECKMX NapaMeTpOB AO/MKHbI ObITb BbINOJ/IHEHbI HA O4HOM U TOM Xe
TpaHcdopmaTtope, ecny He ykasaHo nHauve.

Mocne nNpoxoxaeHna TpaHcopMaTopamMy TUNOBbLIX UCMAbITAHNI AU3NEKTPUYECKMX napameTpoB cornac-
HO 6.1 OHMW [O/MKHbI NPOWTK BCE NMPUEMO-CAATOYHbIE UCMbITAHUSA B COOTBETCTBUN C 6.2.

6.2 Mpunemo-cpatoyHble UCNbITAHUA

Kaxablii oTAeNnbHO B3ATbIN TpaHcopMaTop nojBepraetcs cneAyluwmnMm Buaam UCNbITaHUA:

a) npoBepka MapKMpOBOK BBOAOB M BbIBOAOB (CM. 8.1);

b) McnbiTaHWe MEPBUMYHOTO BBOAA MOBbIWEHHLIM HANPsHXKEHUEM NPOMbILWEHHOM YacToThbl (cM. 8.2.1);

C) M3MepeHMe ypOBHSA YacTU4YHbIX pPaspsAfoB B M30nauumn TpaHcgopmaTopa (cm. 8.2.2);

d) ncnbiTaHMe MPOYHOCTM UI0AALUN BTOPUYHOW OOGMOTKM TpaHcgopmaTopa MOBbIWEHHbIM Hanpsxe-
HMEeM MPOMbILINIEHHOW YacToThl (cM. 8.3 unu 14.4.4);

€) KMCnbiTaHWe NPOYHOCTU MEXCEKLMOHHON U30MSUUN TpaHcopmMaTopa NOBbILWEHHbIM HamnpsXXeHnem
NPOMbILWIEHHO YacToTbl (cMm. 8.3 nnn 14.4.4);

f) UCNbiTaHNe NPOYHOCTN MEXBUTKOBOI M30MAUMM TpaHcdopmaTopa MHAYKTUPOBAHHbIM HaNpshHXeHu-
em (cMm. 8.4 nnu 14.4.5);

0) onpepeneHue norpewHocTen TpaHcdopmartopa (cm. 11.5 wan/n 12.4, 11.6, 12.6 n 14.4).

MopAfOK UCMbITAHN HE HOPMUPOBAH, HO MCMbITaHWE Ha onpefeneHne MNorpewHocTell TpaHchopmarto-
pa AO0/KHO ObITb BbIMO/IHEHO MOC/IE BCEX OCTas/IbHbIX UCMbLITAHWUIA.

[MOBTOPHbIE UCMBITAHNA HAMPSXXEHWEM MPOMbILLI/IEHHOM YacTOThl Ha NEePBUYHbLIX BBOAAX AO/DKHbLI NPOBO-
onTtbca npyn 80 % OT yka3aHHOrO UCNbITATE/IbHOIO HaMNpPs)XXeHus.

6.3 CneunanbHble NcnbiTaHUA

CneuunasibHble UCNbITAHUA NPOBOAAT MO COrlaCOBaHWIO MeXy W3roToBUTEsIEM U 3aKa3uynkom U MOryT
6bITb CNeayoLero cBoncTBa:

a) ucnbiTaHMe HanpsHKeHWeM Cpe3aHHOro rpo3oBoro mmnynbca (cm. 9.1);

b) M3MepeHune 3/IeKTPUYECKON eMKOCTU U TaHreHca yria ANanekTpuYecKux noTepb Macs/ioHano/IHEHHbIX
TpaHccopmaTopoB (cM. 9.2);

C) ucnbiTaHne MepBUYHOrO BBOLA TpaHcdopmaropa MHOIOKPATHbIMW Cpe3aHHbIMU  UMMy/ibcamMu
(cMm. npunoxeHne B);

d) vcnbiTaHNe MexaHW4eckoi npoyHocTu (cm. 9.3);

€) M3MepeHue nepeasaemMoro nepeHanpsxeHus (cm. 9.4).

7 TuvnoBble UCNbITaHUS

7.1 WcnbliTaHnAa Ha yCTOﬁHVIBOCTb K KpaTKOBpPEMEHHbBLIM TOKaM KOPOTKOIo 3aMblKaHUA

VicnbiTaHne TpaHcopMaTopa Ha TEPMUYECKYH TOKOBYH CTOMKOCTb |th 4ONXHO 6bITb NPOBEAEHO B TEM-
nepatypHom pexume ot 10 °C go 40 °C.

OT0 ucnbiTaHMe JO/MKHO ObliTb NPOBEAEHO NMPU KOPOTKO3aMKHYTOW BTOPUYHOIM 06MOTKe(ax) npu Toke / 3a
nepuof spemexu t (o1 0,5 go 5 ¢). MNpn 3TOM KONMYECTBO BblAENUBLUErOCH Tenaa AO/MKHO ObITb Takoe Xe, Kak
n3a 1lcnpu ToKe TEPMUYECKO CTOWKOCTU.

VicnbiTaHMe Ha AMHAMUYECKYH CTOMKOCTb AO/HKHO ObiTb NMPOBEAEHO NMPU KOPOTKO3aMKHYTOM BTOPUYHOW
o6MoOTKe(ax) U Npy NMMKOBOM 3HAYEHWUW MEPBUYHOrO TOKA HE MEHEee HOMMWHAJIbHOr0 3HaYeHUs AUHaMUYECKOro
Toka 16 N xoTa 6bl A1 OAHOTO MUKa.

McnblTaHns Ha AMHaMUYECKY0 U TEPMUYECKYID CTONKOCTU MOTYT ObiTb 0O6beAuHEHbl NpU YCNOBUW, YTO
nepBblii OCHOBHOW MWK TOKka ByAeT He MeHee HOMWHANIbHOTo AMHaMMUyYecKoro Toka |ldyn.

CuunTaloT, 4YTO TpaHcopmMaTop BblAepXaa UCNbITaHUS, eCN NOoCNe OX/1aX4eHNs 40 TemMnepaTtypbl OKpy-
Xawuiero Bosgyxa (mexay 10 °C n 40 °C) oH ygoBneTBopsieT cneaywwmnum TpeboBaHnsAM:

a) He MMeeT BUAMMbIX NOBPEXAEHNN;
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b) nmorpewHocT nocne pasmMarHu4yMBaHUA He OT/IMYAKTCA OT 3aperncTpupoBaHHbIX A0 UCMbITAHUA 60-
nee Yyem Ha MOMOBWHY NpPeAesioB NOrpeLHOCTeR, COOTBETCTBYHOLWMX €0 Knaccy TOYHOCTH;

d) m3onAumMa pagom € NOBEPXHOCTbIO NPOBOAHMKA MOCNE UCMNbITAHUA HE UMEeT CYL,eCTBEHHbIX YXyLle-
HWIA (HanpuMep, KOKCOBaHUSA).

Mposepka no nepeuncneHuto d) He TpebyeTcs, ecnn NJIOTHOCTb TOKA B NEPBMYHOM MPOBOLHUKE COOT-
HOCUTCS C HOMUHA/IbHbIM TEPMUYECKUM KpaTKoBpeMeHHbIM TokoM (Ith) n He npeBblWaeT:

180 A/MM2 — ecnu NpPoBOAHWK U3 MeAu U ero NPoBOAUMOCTb He MeHee 97 % 3HayeHus, AAHHOTo B
IEC 60028;

120 A/MM2 — ecnn NPOBOAHUK U3 aNtOMUHUSA U €ero NPOBOAMMOCTb He MeHee 97 % 3HauyeHus, 4aHHOro
B IEC 60121.

MpnmeyaHne — ONbIT NOKa3bIBAET, YTO TpeﬁOBaHVIH K TepMVI‘-IeCKOVI CTOMKOCTN B OCHOBHOM BbIMNOJ/THSKOTCS B
cnyyae npYMeHeHnsa n3onauum Kknacca A npu ycioBun, YTo NJIOTHOCTL TOKA B NEPBUYHOM MPOBOLHMKE, COOTBETCTBYIOLLAsA
HOMWHa/IbHOMY TEPMMNYECKOMY TOKY KOPOTKOIo 3aMblkaHuA, HeE NnpeBbIlaeT YKa3aHHbIX Bbille 3HaYeHuI.

Takum xe 06pa30|v|, Ha OCHOBaHUN 3TUX Xe Tpe6OBaHVII71 MOXET ObITb npoeseneHa npoesepka NPoYHOCTU MU30NAUNnNn,
€C/In 3TO cor/nacoBaHO MexXxay MU3rotosutTenem 1 3aka3vymkom.

7.2 VlcnblTaHNe Ha Harpes

McnbiTaHne AO/MKHO 6bITh BbIMO/THEHO B COOTBETCTBUUN € TpeboBaHuAMK 4.6. Llenb gaHHOro ucnbitaHus
nokasaTb, 4YTO TpaHcopmaTopbl Toka CTabuibHbl K KoNebaHnam TemnepaTypbl, €cnu TeMn ee MOBblWeHns
He 6onee 1K B uac.

TemnepaTtypa OKpyXalL,ero Bo3ayxa Ha MecTe ucnbiTaHuii go/mkHa 6biTe mexay 10 °C n 30 °C.

[ns atoro ncnbiTaHMa TpaHcopmaTop AO0/MKEH ObiTb NOMHOCTHIO YKOMMNEKTOBAH.

TemnepaTypHOe MOBbIWEHWE YacTell TpaHchopmaTopa MOXeT 6biTb N3MEPEHO TepMOoMeTpaMu, TepPMO-
napamMn wam ApyrumMmu noagxofswuMmn ycTponcTBamu.

7.3 VcnbiTaHWe NepPBUYHbIX BBOAOB MMMYJ/IbCHbIM Hanpsi)XeHneMm

7.3.1 O6uwmne nosoxeHnsa

VIMNyNbCHbIE MCNbITaHUA LO/KHbI MpPoBOAUTLCA B cooTBeTcTBME € IEC 60060-1.

VicnbiTaTenbHOE HanpsXXeHue nogaetca Mexay BBOoAaMW NepBUYHOW 06MOTKM (COeAMHEHHbIMU BMECTE)
n 3emnei. Kopnyc, kapkac (ecnum umeeTcs), cepgedyHuk (Mpu Heob6XxoA4MMOCTU 3a3eMJ/IEHUS) U BCE BbIBOAbI
BTOPUYHOI1 uenu(eii) (06MOTKM(OK)) crieayeT 3a3eM/INTb.

MiMnynbCHblE MCNbITaHUA 06GbIYHO MPOBOAAT CTaHAAPTM30BaHHLIMU UMMOy/AbCaMU NGO UMMy/bCaAMU C
HanpsHXXeHNeM 3aHWXEHHOro YPOBHS, NGO HOPMUPOBAHHLIM MMMYNbCHbIM HaMPSHXXEHUEM C HOMMUHASbHbIM
YPOBHEM. YPOBHUN 3aHMXEHHOIO MMMNYJ/IbCHOrO HanpsXeHna cocTaBNaT 3HavyeHua oT 50 % fo 75 % ot Hopmun-
pPOBAHHOrO MMMYJ/IbCHOTO HaMNPSXXEHNS HOMWHANLHOTO YPOBHSA. MNKOBOE 3Ha4YeHue 1 hopMa BOJHbI UMMy/ibca
[O/DKHbI ObITb 3apErMcTPUPOBAHbI.

CBuaeTenbCTBOM Npo60s U30A5AUMKM B XO04€ UCMbITAHUA MOXET OblTb U3MEHEHME (POPMbl BOJIHbI Kak B
cnydyae npuknagbiBaHUa 3aHMXEHHOTO MMMY/IbCHOTO HaNpPsXXeHus, Tak U B c/llydyae npuknagbiBaHUs HOPMUpPO-
BAHHOIO0 MMMY/NIbCHOTO HanpsHXeHus.

[ns ynydweHns BbiIABNEHNA NPo60sa [OMNOMHUTENIbHO K PErMCTPUPYEMBIM HaNpsyKeHUsM criefgyeT peru-
CTpMpoOBaTb TOK(M) CO CTOPOHbI 3a3eMJ/IEHUS.

7.3.2 cnblTaHMe Hanps>keHnem rpo3oBOro mmnyJsibca

COOTBETCTBYIOLWME 3HAYEHUA WCMbITATENILHOIO HaMNPSXXEHWSA TPO30BOr0 UMMY/ibCa, COOTHECEHHbIE CO
3Ha4YeHUAMN Hanbonbliero paboyero HanpsxXeHus A 060pya0BaHUA M C YPOBHAMW NPOYHOCTU M301ALUMN,
npuseaeHbl B Tabnuuax 3 un 4.

7.3.2.1 TMepBuyHble BBOAbLI ¢ UM< 300 kB

VicnbiTaHne AO/DKHO NPOBOANTLCA ANSA NOJOXUTENbHOM W OTpuUaTesIbHOW nonspHocTei. 15 uMnyibcoB
KaXXAol M3 NOMISIPHOCTEN NMpuKNagbliBaloT nocsegoBatenibHO 6€3 nonpaBky Ha aTMOCepPHbie YC/I0BUS.

TpaHcchopmaTop cuMTalT NpoweAWwnM UCnbiTaHus, ecnu (B KaxAoh M3 NoASpHOCTENR):

- HE NPOUCXOANT 31EKTPUYECKOro Npobosi B «HECAMOBOCCTaHaB/MBAKLWENCSA» BHYTPEHHEN M301aunu;

- He BO3HMUKaeT NOBEPXHOCTHOro Npobos B «HecaMOBOCCTaHaBNMBAKOLWENCA» BHELWHEN n3onauuu;

- mpoucxoauT He 6onee ABYX MOBEPXHOCTHbIX NMPOGOEB B «CaMOBOCCTaHaB/IMBalOLULelicA» BHELIHEN
n3onaunm;

- He O0OHapyXXeHO Apyroro ceugeTenbcTBa nNpob6os msonsauum (Hanpumep, M3aMeHeHus popmbl 3aperun-
CTPVUPOBAHHOW BOJIHbI).
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MpumeyaHune — [INa UCMbITAHUS BHELLHEN U301AUMN NpUKIaabiBatoT 15 NonokmTenbHbIX U 15 oTpruuartenbHbIX
UMNynbCoB. Ecnu apyrve MMNynbCHbIE UCMbITAHUA COriacoBaHbl MeXAy WU3roTOBUTENIEM U 3aKka3yuvMKoM 1 ByayT nposefe-
Hbl 4151 NPOBEPKU BHELUHEN M30MSUMK, TO KO/IMYECTBO FPO30BbIX UMMY/IbCOB MOXET BbITb YMEHbLLUEHO [0 TPEX B KaXKAOW
NONAPHOCTM COOTBETCTBEHHO 6€3 nonpasky Ha aTtMocepHble YCroBYS.

7.3.2.2 TMepBu4Hblie BBogbl ¢ Um> 300 kB

VcnbiTaHne JO/MKHO NMPOBOAUTLCA AJ15 MOJIOXKUTENbHON U oTpuuaTenbHOW nonspHocTeli. Tpu uMmnynbca
KaXgoi 13 nonsapHocTel NpuknagbiBalT nocnegosaTenibHO 6e3 nonpaBky Ha atMocepHble ycnoBus. TpaHc-
dhopmaTtop cunTaeTcs BblAepKaBLUUM UCNbITAHNE, €CN:

- He MPOUCXOAUT 3/IEKTPUYECKOro NPobos;

- He 06HapyXeHO Apyroro cemaetenbcTea NpPobos n3onauun (HanpuMep, U3MeHeHUs 3aperncTpupoBaH-
HON oOpPMbI BOJIHbI).

7.3.3 licnblTaHne Hanps>XXeHnem KOMMYyTauuOHHOro nMmnynbca

CooTBeTCTBYOLWME 3HAYEHUSA WCMbITATENIbHOrO HaNpPsXXeHUs KOMMYTaLWOHHbIX UMNY/IbCOB, COOTHECEH-
Hble C 3HaYeHMAMWN Hanbosnblero paboyero HanpsHXXeHUs 415 060py[A0BaHMA U C YPOBHAMM NPOYHOCTU M30-
nauun, npvBeaeHbl B Tabnuvue 4.

VicnblTaHne JOMKHO NPOBOAUTLCA B MOJIOXMTE/IbHON MOAAPHOCTW. 15 MMNynbCOB NpuKNabiBalT Mno-
cnepoBaTesibHO C NONPaBKOW Ha aTMocepHblie YCN0BUA.

[na TpaHcopmMaTopOoB HAPYXXHOTO UCMOJIHEHWUS UCMNbITAHWA cnegyeT NPOBOAUTL B YC/I0BUAX MOBbILEH-
HON BnaxHocTu (cm. 7.4).

TpaHchopmartop cunTaloT BblAepXasBlWwM UCNbITaHWe, ecru:

- HE NPOUCXOANT 3NEKTPUYECKOTO NpobOsi B «<HECAMOBOCCTAHaBMMBAKLWENCSA» BHYTPEHHEN U30NALUN;

- He BO3HMKaEeT NOBEPXHOCTHOIO MEPEKPbITUA B «HECAMOBOCCTaHaB/IMBaKLWeEWCA» BHELWHER M301auuu;

- NPOMCXOANT He 60o/1ee ABYX NOBEPXHOCTHbLIX NEPEKPbITUIA B KaXKAOW NOMSIPHOCTN B «CaAMOBOCCTaHaB/N-
BatoLlelica» BHELWHEN N30MALNN;

- He 06HapyXeHo Apyroro ceugeTenbLcTea nNpobosa m3onauum (Hanpumep, M3MeHeHnsa 3aperncTpupoBaH-
HO (bOpMbI BOJ/THbI BEJINYMH).

MpumeyvyaHne — IMNynbCbl NEPEKPLITUSA HA CTEHbI U MOTOJ/IOK na6opaTop|A|A HEe NPUHMMaloT BO BHMMaHKe.

7.4 VcnblTaHue TpaHCOPMATOPOB HaPYXHOTFO MCMOMHEHUS MOA4 AOXAEM

Uto6bl NnpoBepnTb paboTy BHEWHEW N30aALMN TpaHCHOpPMaTOPOB HAPYXXHOFO UCMOSTHEHUS, OHU A0MXK-
Hbl 6bITb UCMbITaHblI NOA A0XAeM B cooTBeTcTBUM ¢ IEC 60060-1.

[na nepBuyHbIX 06MOTOK ¢ UM< 300 kB ncnbiTaHne nNpoBOAAT HANPSHXXEHNEM MPOMbILLIEHHOW YacTOThbI
CcornacHo gaHHbIlM Tabnuubl 3 ¢ NonpaBkoli Ha aTMoOcepHble yCrioBus.

Ona nepBnyHbix 06mMoTOK ¢ Um > 300 kB ncnbiTaHMe NpoOBOAAT HanpshHXXeHMeM KOMMYTaLWOHHOIo UM-
nysibca NOMOXUTENbHOM NONSAPHOCTN HA YPOBHE, COOTHECEHHOM C HaMbo/bWMM paboyuM HanpsHKeHWeM Ans
060pyA0BaHNsA, N C HOMUHA/IbHBIM YPOBHEM MPOYHOCTW M30MAUUM COracHO AaHHbIM Tabnuubl 4.

7.5 N3mepeHue HanpsaxeHUsa pagnonomex

MONHOCTLIO YKOMMN/IEKTOBaHHbI TpaHcopMmaTtop AO0/DKEH ObiTb OYMLLEH OT BAaru W Nbliv U UMeTb
TemnepaTypy, NpMban3NTeNLHO COOTBETCTBYIOLWYIO TeMNepaType UcnbiTaTeNbHON nabopartopuu.

WcneiTaHna cnegyeT NpoBOAWTL NpW ClieAyLWKX yCN0BUAX OKpyxXatolieli cpeapl:

- Temnepartypa — ot 10 °C go 30 °C;

- paBneHne — ot 0,870 « 105480 1,070 « 105 Ma;

- OTHOCUTEIbHAA BAaXHoOCTb — 0T 45 % o 75 %.

MpumeuvaHue 1— MNpoBeaeHVe UCMbITAHWUIA NPY OTIMYAIOLLMXCS YC/IOBUSIX OKpYXatoLLeli cpeabl MOXET 6bITh
COr/IaCcoOBaHO MeX[y MPOU3BOAMTENEM 1 3aKA3UMKOM.

MpnmeuvaHne2 — B coorBeTcTBuM ¢ IEC 60060-1 n3MepeHne HanpskeHus pagmonomMex npoBogsAT 6e3 no-
npaBkM Ha aTMochepHbie YC/I0BUS.

CoegnHnutenn o6opyoBaHUst U UX BbiBOAbI HE AO/KHbI ABAATLCS UCTOYHMKAMMW pPafMonoMex B XoAe
NCnbITaHNIA.

DKpaH NepBUYHbIX BBOAOB, UMUTUPYHOLWNIA yCNOBUA 3aKcnayaTauun, He AO/MKEH MMETb JIOXHbIX pas-
panoB. PekomeHAyeTcs Mcnonb3oBaHue Ansi coeguHeHnst 060pya0BaHNA LUANHAPUYECKUX Tpy6 C cgpepu-
YEeCKMMMN HaKOHEeYHUKaMU.
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VicnbiTaTenibHOE HanpsXXeHue AO0J/IHKHO nojaBaTbCA TOIBKO MeXAy OAHUM M3 BBOAOB NEPBMYHONM Lenu
ncnoityemoro obvekta Ca un 3emnein. Kopnyc, kapkac (ecnm npegycMoTpeHbl), KaTywky (npu Heobxognumo-
CTV 3a3eMJ/iIeHNS) U BCe BBOAbI BTOPUYHONM Uenu(ein) (06MoTkM(0OK)) criegyeT 3a3eMnTb.

M3mepuTtenbHasa uenb (CM. pUCYHOK 6) gosbkHa cooTBetcTBoBaTh CISPR 18-2. PekomeHayeTcs Ha-
cTpamBaTb U3MepPUTENIbHYIO LeNb Ha 4acToTy B AnanasoHe ot 0,5 go 2 My u pernctpmupoBartb 4acToTy npu
nposefeHnn namepeHuii. PesynbtaTbl A4O/DKHbI ObiTb BbipaXXeHbl B MUKPOBOJIbTAX.

ConpoTuBfieHne Mexay ucnbitTaTesibHbiM NPOBOAHUKOM U 3emneit [Zs + (R1+ R2)] Ha pucyHke 6 fonX-
HO 6bITb (300 + 40) OM c has3oBbIM Yr10M, He npeBblwatowem 20° Ha YacToTe M3MeEPEHUS.

EmMKocTb koHAeHcaTopa CS MOXeT 6biTb MCNONb30BaHa B KavyecTBe ouabTpa ZS U 3HAYEHME ero eMKo-
ctn B 1000 Nn® noaxoAnT ANS AaHHbIX UCMbITAHUIA.

MprmevyaHne 3 — MoxeT NoTpe6oBaThCa CreLuanbHO paspaboTaHHash KOHCTPYKUMSI KOHAeHcaTopa, A/1st
TOro UTO6bI M36EXaTh NOSIB/IEHUS HU3KOUACTOTHOTO PEe30HaHCa.

dunbTp Z fO0NKEH NMETb BbICOKOE MOSIHOE COMPOTUB/IEHME HA M3MEPSAEMO YacToTe, AN1A TOro YTobbI
NCKIYNTb BANSIHWE UCTOYHUKA NPOMbILWIEHHOM 4acTOTbl HA U3MEepPUTENbHYIO Lenb. Moaxoasawmm 3HauyeHun-
eM A1 n3MepsiemMoli YacToTel ByAeT cunTaTtbCs NOJSIHOE CONpoTUBAEHMe, BbiIGpaHHOe B gnana3oHe ot 10000
o 20000 Owm.

YpoBeHb (QOHOBbLIX pagmonoMex (paguonomMexun, Bbi3BaHHble BHEWHWM MOSIEM W BbICOKOBOJ/IbTHbLIM
CUNOBbLIM TpaHcopMaTopoM) AO/KEH ObITb XOTA 6bl Ha 6 Ab (NpepgnoyTuTenbHoe 3HavyeHue 10 ab) Huxe
yKa3aHHOro ypoBHSA paguonomex.

MpumeyaHune 4— CneayeT NpeanpuHSATL MepPbI, YTOObI M36eXaTb Ha/IMunsA NMoMeX, Bbl3BaHHbIX 0ObEKTaMU,
HaxXo4sALWLMMMNCS B HENOCPEACTBEHHOW 6/IM30CTU OT M3MEPUTENILHOTO TpaHcdopMaTopa 1 UcnbiTaTeslbHbIX/M3MepuTesb-
HbIX Leneii.

MeToabl KanMbpoBKM U3MEPUTENILHOTO 060PYA0BAHNS U U3MEPUTE/bHBLIX Leneli nepes npoBegeHUeEM
ucnoiTaHnini gaHbl B CISPR 18-2.

B Hauane ucnbiTaHus, B TeueHue 30 ¢, NpukNaabiBalOT NnpeaBapuTenbHoe HanpsixeHue 1,5 Uml €3 .

3aTeM HanpshkeHue creayeT ymMeHblWwnTb o 1,1 Umlyjb npu6nusntensHo 3a 10 ¢ U noAfepxuBaTth Ha
3TOM ypoBHe B TeueHue 30 ¢, NOC/ie Yero MOXHO HayaTb U3MEpeHMe HanpsXKeHus pagumonomex.

TpaHcdopmaTop cuMTalT BblAepXaBLWUM UCMbITaHWe, ec/iM ypoBeHb paanonomex npu 1,1 Umlyf3 He
npesbilWaeT npegena, ykasaHHoro s n. 5.1.7.

MpumeyaHune 5— IMo cornacoBaHWio MeXay NPOV3BOAUTENEM W 3aKa3UYMKOM WCMbITaHWA TpaHcopmaropa
Ha M3MepeHne YpoBHA pafMornomeX, onucaHHble Bbille, MOTyT ObiTb 3aMEHEHbI U3MEPEHVEM YPOBHSI YacCTUYHbIX pas-
pALOB B yka3aHHOMN Bbllle nocnegosare/lsHOCTY.

Bo n3bexaHve NpuCyTCTBUA BHELLUHWX PaspsAoB NPy NPOBEAEHUM U3MEPEHUI YaCTUYHLIX PaspsigoB criegyer
NPeanpuHATL HEKOTOpble Mepbl NPeAOCTOPOXHOCTU (Hanpumep, aKpaHMpoBaHWe) corniacHo 8.2.2. B gaHHOM criyvae
6anaHcHas (MOCTOBas) CXxemMa UCMbITaHUA He NOAXOAUT.

XOTS 1 He cyLLecTByeT NpsMOro nepesoia MUKPOBO/IbT HANPSHKEHNS PaaMonoMeX B NUKOKY/IOHbI YaCTUYHbIX pas-

psfoB, TpaHCOPMATOP CYATAIOT BblAEPXKaBLUMM UCTbITaHNEe, eC/iM YPOBEHb YacTUYHbIX pa3psgos npu 1,1 Umly T He
npesbiwaet 300 nKn.

8 anEMO-Cp,aTOHHbIe NCrnbiTaHUA
8.1 lNpoBepka MapkKMpoOBKN BBOAOB 1N BbIBOLOB

MpoBepstoT COOTBETCTBME MapKMPOBKM BBOAOB U BbIBOAOB (cM. 10.1).

8.2 lVcnblTaHMAa NepBUYHbLIX BBOAOB MOBbIWEHHbLIM HanpsaXeHuem I'IpOMbILIJ]'IEHHOVI 4acTOTbl ”
n3MepeHne ypoBHA 4HaCTUYHbIX pa3pAagoB

8.2.1 McnbiTaHMe MNOBbIWEHHbIM HaNPsXXeHWEeM MPOMbILL/IEHHOW 4acToThbl

VMcnbiTaHWS Ha yCTOWYMBOCTbH TPAaHCOPMATOPOB TOKA K MOBbILEHHOMY HaMPSHKEHUI0 NPOMbILI/IEHHOM’
yacTtoTbl npoBoantca cornacHo IEC 60060-1.

VcnbiTaTenbHoe HanpsXXeHne A0/IHKHO ObiTb BblGpaHo M3 Tabnuy 3 n 5 B 3aBUCUMOCTM OT HanbonbLero
paboyero HanpsxeHus ans obopyfoBaHMA U NpUKNaabiBaTbCa B TeyeHue 60 c.

VcnbiTaTeNnbHOe HanpshkeHne npukiagbiBaloT Mexay KOPOTKO3aMKHYTOW NepBUYHO 06MOTKON (Lenbio)
n 3emsieii. Bce BBOAbI KOPOTKO3aMKHYTOW BTOpPUYHON uenu(eir) (06mMoTkn(0K)), kopnyc, kapkac (ecnu npegyc-
MOTPEHbI), KaTywky (Mpy He0O6X0AMMOCTM 3a3eM/ieHns) cneayeT 3a3eMNunTb.

19



FOCT IEC 60044-1—2013

8.2.2 VI3mepeHune ypoBHSA YaCTUUYHbLIX paspagoB

8.2.2.1 WcnbiTatenbHasa uenb M M3MepuTesibHble NPM60pPbI

TpeboBaHMS K MUcnbiTaTenbHOW uenu u npuéopam gaHbl B IEC 60270. HekoTopble npumepbl UcnbiTa-
Te/NIbHbIX CXEM MpeACTaBNEeHbl HA PUCYHKax 2—4 HaACTOALWEro craHgapTa.

Mpn6op, ncnonblyemblii 419 U3MEPEHNSA YPOBHS KaxyLuxcsa 3apsagoB g, LO/MKEH ObliTb OTrpagynpoBaH
B NMKOKynoHax (nKn). Ero kanmbpoBka Aos/mkHa ObiTb NpoBefAeHa HENoCPeACTBEHHO B MCMbITATENbHON Uenn
(cM. npumep Ha pucyHke 5).

LnpokonosocHble Npubopbl ANA A4AaHHOTO NMPUMEHEHUS A0/KHbl MMEeTb MOSI0CYy NponyckaHua B npepge-
nax 100 kly c BepxHel 4yacToTol cpe3a He MeHee 1,2 MIy. CneayeT oTAaBaTb nNpegnoyvYteHMe npubopam ¢
AnanasoHom ot 0,5 go 2 MI'y, 1, N0 BO3MOXHOCTU, N3MEPEHUS LO/HKHbI MPOBOAUTLCSA Ha YacToTe, obecneyu-
BaloLLEN NyyLlyl0 YyBCTBUTENBHOCT.

UyBCTBMTENBHOCTb NPUOOPOB A0/MKHA NO3BOMATH ONPeAenATb YacTuyHble pa3psaabl ¢ ypoBHem B 5 nKn.

MpnmeyaHue 1— MNoOMEXU OOMKHbI ObITb 3HAUUTESTLHO HMKE nopora 4YyBCTBUTE/ILHOCTU. IMNYy/bCbl, BbI3BaH-
Hbl€ BHELLHMUN BO3/J|el7ICTBI/IF|MVI, MOXHO HE yynThbIiBaTb.

MpumevyaHne2 — N5 nogaBneHns BHELLHErO LWymMa noaxoaut 6anaHcHas (MocToBast) ucnbiTatesibHas cxema
(cM. pucyHok 4).
MpumeyaHune3 — Ecnn Ana ymeHbLUeHNS (hOHOBOTO LUyMa MCMO/b3YETCHA 3NIEKTPOHHDBIV CUrHa/IbHbIA NpoLec-

Cop, TO AOJ/DKHO 6bITb npoaeMOHCTPMPOBaHO 0To6pa>KeH|/|e N3MEHSEMbIX BENYNH, C TEM YTOObI y6e,qMTbCﬂ B BO3MOXXHO-
CTU BbIABIEHNA NOBTOPHO BO3HUKAKOLWMX MMMNY/bCOB.

8.2.2.2 MeTo4 M3MepeHna ypoBHA YaCTUYHbIX pa3paLoB

B Hauase ucnblTaHns nogatT npegBapuTesnibHOE HanpshkeHue, Kak ykasaHo B npouegypax A u B, 3atem
UCnblTaTe/IbHOE HanpshXeHWe MNOBbIWAKT A0 3HAYEHWUI, HEOGXOAMMbIX AN ONPEeAEsIEHNS YPOBHSA YaCTUYHbIX
pa3psaoB, B COOTBETCTBUM € Tabnuueli 6 n NpoBoAAT N3MEPEHNE YPOBHS YacTUYHbIX pa3psagoB B TeveHune 30 c.

Mi3mMepeHHOe 3HAYeHMEe YPOBHS YaCTMUHbIX pPa3psiioB He JO/DKHO NpeBbilaTh MPeAesioB, YKa3aHHbIX B
Taébnuue 6.

Mpoueaypa A: ucnbiTaTe/lbHOE HanpsiXXeHue A1 onpeAesieHns YPpoBHA YacTUYHbIX pa3pafoB gocTura-
eTca NocpeacTBOM YMEHbLUEHUS HANPSXXeHUs Mocsie UCMbITaHUA NOBbILEHHLIM HanpsXXeHUeM MpPOMbILIEH-
HOW 4acTOThl.

Mpoueaypa B: npoBepka ypoBHA YaCTUUYHbIX pa3psiioB NPOBOAUTCSA MOC/Ee NPOBeAEHUSA UCNbITaHWA No-
BbILWEHHbIM HaMpPsHXXEeHWEM MNPOMbILWIEHHON 4YacToTbl. HanpsxxeHne nogHumaeTcs Ao 80 % HOMWMHa/IBHOTO
3Ha4YeHNsA NPUKIa[bIBAEMOro paHee MOBbLIWEHHOTO HaMNpPsSXEHUS NPOMbILWIEHHO YacToTbl M NOALEPXKMBAET-
cA B TeyeHne 60 c, 3aTemM ymeHbllaeTcs 6e3 npepbiBaHWSA A0 NPeAnUCcaHHbIX UCMbITATe IbHbIX HAaMNPSXEHWUA,
npy KOTOPbIX NU3MEPSAETCA YPOBEHb YAaCTUUYHbLIX pPa3psifoB.

Ecnv gpyroe He oroBopeHo, TO BbI6GOp MpoueAypbl OCyLLecTBseTcsa npousBogutenem. MeTog ncnbita-
HWIA JO/KeH BbITb ONMCaH B NPOTOKO/E UCMbITAHWUIA.

8.3 lVcnbiTaHUA NPOYHOCTU MEXCEKLMOHHOW M30M1ALUN MEPBUYHON U BTOPUYHOI OOMOTOK,
a TakXke NMPOYHOCTM U30/SALUN BTOPUUHBIX OGMOTOK MOBbIWEHHBLIM HaMpsXXeHUneMm
NPOMBbILI/IEHHO’ YacTOThbl

McnblTaTesibHOE Hanps)XXeHue C COOTBETCTBYKLWWMMM 3HAYEHMAMU, ykaszaHHbiMU B 5.1.3 n 5.1.4, npu-
KnajblBalT nooyepenHO B TeyeHue 60 C mMexay 3aKOpPOYEHHbIMW BBOAAMU KaXAOW W3 CEKUWA UAnM KaxaoWn
BTOPUYHOI OGMOTKOIN 1 3emneil.

Bce BBO/AbI KOPOTKO3aMKHYTO BTOpPUYHOI Lenu(ein) (06moTkM(0K)), Kopnyc, Kapkac (ecnu npegycmoTpe-
Hbl), KaTyLWKy (NpU HEO6X0A4MMOCTU 3a3eMeHns) crenyeTt 3a3emMNInTb.

8.4 lVcnbiTaHMe MPOYHOCTU MEXBUTKOBOW U30NALUN

VicnbiTaHne MEXBUTKOBOW M30MALUM UHOYKTUPOBAHHbIM HaMps)keHMeM nNpoBOAAT B COOTBETCTBUE C
nepeyuncsieHHbIMU HXKe npoueaypamMu.

Ecnu gpyroe He oroBopeHo, TO Bbl6Op npoueaypbl OCYLLECTBNAETCA NPOU3BOAUTENEM.

Mpoueaypa A: BTOPUYHbIE BbIBOAbI PA3OMKHYTbI (MM NOACOEANHEHbI K NPUGOPY C BbICOKMM MMMeAaH-
COM, npefHa3HayeHHbIM A1 CUYMTbIBAHMA 3HAYEHWA MUKOBOrO HanpsXeHus), B TeyeHne 60 C K NepBUYHOMY
BBOAY NMPUKNaAbiBalOT NpakTUYEeCKN CMHycomAasbHblA TOK YyacTtoToit oT 40 go 60 Iy (cornacHo IEC 60060-1)
C AeACTBYIOWMM 3HAYEHNEM, PaBHbIM HOMWUHA/IbHOMY MEPBUYHOMY TOKY [M/IM, eCnn BO3MOXHO, paBHbIM pac-
LWMPEHHOMY nepBuUYHOMY TOKY (cM. 11.3)].
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MpuknagblBaemMblii TOK AO/DKEH MMETb 3alUMTHOE OrpaHWyYeHwe AN cnydvasi, ecnum NMKOBOE 3HauyeHue
Hanps)xeHus B 4,5 kB Ha BTOpMYHOM BbiBOAE GyAeT NONyvyeHO A0 AOCTUXEHWUSA TOKOM HOMWUHANBHOIO 3Ha4YeHns
(Mnn pacwmMpeHHOro HOMUHaIbHOTO 3Ha4YeHus).

Mpoueaypa B: nepBuYHble BBOAbI PA30MKHYTbl, UCMbITaTE/IbHOE HanpshXXeHne (HEeKOTOPOW 4YacToThl) B
TeueHne 60 c NpuknagbiBalT K KaXA0N N3 BTOPUYHBLIX OBMOTOK NpWU yCNOBUU, 4YTO AENCTBYOLLEE 3HAYEHUE
BTOPUYHOIO TOKa He MpeBbillaeT 3HAYEeHUS HOMWHA/IbHOTO BTOPUYHOTO TOka (MU paclwMpeHHOro HOMUHab-
HOro TOKa) UCNbITYEMOI 0O6MOTKMU.

3HayeHune 4yacToTbl NMPUKIALbIBAEMOrO UCNbITATE/IbBHOTO HANpsXeHUs B 3TOM C/iy4yae He [O0J/IKHO ObiTb
Bbiwe 400 Iu.

Mpwn 3ToOW yacToTe, AaXe ec/n MUKOBOE 3HAYEeHMEe HaMpsHKeHus, MOJIlyYeHHOe MpM HOMWUHA/IbHOM BTO-
pu4yHOM ToKe (MM paclMPEeHHOM HOMWHANbHOM TOke), 6yaeT Huxe 4,5 kB, faHHOe HanpskeHue crnepyet
paccmaTpuBaTbh, Kak UHAYKTUPOBAHHOE HanpshXeHue.

Ecnv 3HayeHue 4acToTbl NpPU MUCMNbITAHWM BABOE BbllE HOMUHA/IbHOM 4acToTbl, TO AJINTENILHOCTb UCMbI-
TaHnA MOXeT 6biITb MeHee 60 C U pacCuYnTbIBATLCA, KakK yKa3aHO HUXe:

. 2 X HOMUHA/IbHYIO YacToTYy
ANMTENbHOCTb UCNbITaHui, ¢ = n

ucnblraTenbHaa yacTorTa
00 MUHMMasIbHOTo 3HayeHuns 15 c.

MpumMmeyaHue — VcnbiTaHMe MEXBUTKOBOIN M30/ISILMN MOBbLILIEHHBIM HANPSHKEHWEM OAHVM U3 BbilLeyKasaH-
HbIX METOAOB He SIBMSIETCS NOATBEPXAEHUEM TOTO, YTO TPAHCHOPMATOP MOXET (PYHKLMOHMPOBATb C PA3OMKHYTOI BTO-
PUYHO/ OGMOTKOW, MOCKO/IbKY MOTYT METb MECTO MOTEHLMASIbHO ONacHble NepeHanpshKeHns 1 Neperpes.

9 CneuvasibHble UCTMbITaAHUA

9.1 McnbiTaHWe NMEPBUYHOrO BBOAA CPe3aHHbIM FPO30BbLIM MMMY/LCOM

WcnbiTaHWs NPOBOAAT TONbKO A1 OTpMUaTeNlbHOW NONAPHOCTM U MOTYT GbiTb COBMELLEHbI C UCMbITAHMN-
AMW NOJIHbIM FPO30BbLIM UMMY/IbCOM ANA OTPULATENIbHON MONAPHOCTM, KaK ONUCAHO HUXeE.

HanpsxeHne nepef cpe3oM A0/HKHO COOTBETCTBOBATbL (DOPME MOJIHOrO CTaHAapTU30BaHHOIO rPO30BOro
UMnynbca, KOTOPbI/i 3aTeM cpe3aeTcs Ha cnaje B MPOMexyTke mMexay 2 u 5 Mkc oT Hayana uMmnynbsca. Lienb
ON18 NONYyYeHUs cpe3aHHOro uMmnynbca Ao/MKHa ObiTb cobpaHa Takum o6pas3om, 4Tobbl amnautyga Bblibpoca
nocne cpesa B NPOTUBOMOJIOXHYIO NOJIAPHOCTbL Oblsia 6bl OrpaHnYeHa Ha ypoBHe, NpUBAN3UTENBHO PaBHOM
30 % oT ero amnANTYAHOrO 3Ha4YeHUsa. AMNANTYAa UCNbITATENIbHOIO HaNPsHXXeHUs MOJSIHOTO FPO30BOr0 MMNY/lb-
ca [0/KHa COOTBETCTBOBaTb 3HAYEHWAM, NpUBeAEeHHbIM B Tabnuuax 3 n 4, n BbIbupaTbCca B 3@aBMCUMOCTU OT
3HavyeHus Hambosnblero paboyero HanpsXXeHna s o6opyfoBaHMA U YPOBHS MPOYHOCTU U30NALUN.

Cpe3aHHbIii UMMNYNbC UCMbITATE/IbHOTO HaMpPsXeHUs A0/KeH 6biTb BbiGpaH B cooTBeTCcTBMM C 5.1.2.3.

MocnepoBaTenbHOCTb MPUMEHEHUSA UMMNYbLCOB A0/KHA ObITh CneayloLei:

a) Ana nepBMYHbIX BBOAOB ¢ Um< 300 kB:

- O4WH NOJHbIA MMNYNbC,

- iBa Cpe3aHHbIX UMNysbca,

- 14 NONHbIX UMNYbLCOB;

b) ANS nepBuYHbIX BBOAOB ¢ Um> 300 KB:

- OAWH NOJIHbIA UMMYNbC,

- Ba Cpe3aHHbIX UMNynbca,

- ABa NOJIHbLIX MMMyfbCca.

Pa3snnume B hopmax BOJSIH MOMHOTO UMMy bCa, 3aperucTPMpPOBAHHOIO A0 NpUKNablBaHWSA CPe3aHHOro
uMnysnbca u nocne, CBUAETENbCTBYET O BHYTPEHHEM npoboe.

MoBepPXHOCTHLIV NPO6OI NpM cpe3aHHOM FPO30BOM MMNY/bCE B «CaAMOBOCCTaHaBNMBalOLWeEWCA» BHeLU-
Heli N30M19LMN He YUYUTbIBAKOT Npu oueHke paboTbl N30ALMN.

9.2 /i3MepeHMe 3MeKTPUUYeckoli eMKOCTM U TaHTeHca yr/a AU3NeKTPUYECKUX NOoTepb

McnbiTaHWs A0/DKHbI MPOBOAUTHLCS Ha MEPBUYHBLIX BBOAAX TpaHcopmMaTopa Toka mocie WX UCMblITaHui
MOBbILEHHbIM HaMNpPsHXKeHWEeM NPOMbILLIEHHON YacTOoTbl.

VcnbiTaTenbHOe HanpsXXeHne nNpuknagbiBalT Mexay KOPOTKO3aMKHYTbIMU BBOAAMMW NEPBUYHON 06MOT-
kn 1 3emneii. O6bIYHO 3akopoyeHHas(ble) BTopuyHas(ble) 06MoTka(n), aKpaH U U30/IMPOBAaHHbIA MeTananye-
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CKWiA Kopnyc NOAKIYaT K U3MepuTesibHoMy MocTy. Ecnu TpaHcopmaTop Toka 060pyfoBaH crneuuasnbHbiM
YyCTPOICTBOM (MM BbIBOAOM), NOAXOASLMM ANSi NPOBEAEHNS Takux U3MepeHuii, To ocTasibHble HU3KOBOJIbT-
Hble BbIBOAbl A0/DKHbI 6bITb COEAUHEHbI BMECTE, 3aKOPOYEHbl C METa/l/IMYECKUM KOPMyCOM W MOAK/OYEHbI K
3eM/ie WU 3KpaHy M3MepuTesibHOro MocTa.

MpnmeyaHne — B HEKOTOPbIX Criyvaax OblBaeT HeO6X0,lJ,VIMO noAKN4YNTL 3EMJTI0 K APYTMM TOYKaM MOCTa.

WcnbiTaHna TpaHcopmaTopa [LO/IXHbl NPOBOANUTLCS NpU cneyucULUPOBaHHO TeMnepaType oKpyxa-
IOLLEr0 BO3AyXa, M ee 3HauYeHUs Heo6Xo4MMO PErNCTPUPOBATh.

9.3 VcnbiTaHMs MeXaHU4eCcKoW MPOYHOCTMU

VicnbiTaHMS NPOBOAAT C LENb0 OnpefeneHnsa cOOTBETCTBUS TpaHchopmaTopa Toka TpeboBaHUAM, yKa-
3aHHbIM B 5.2.

TpaHccopMaTop TOKa AO/KEH GbITb MOSTHOCTbI YKOMM/NIEKTOBAH BCEMW HEOOBXOAMMbIMK YacTsiMUK, NOA-
BEPXEHHbIMW MEXaHW4YeCKUM Harpyskam, M YCTaHOB/IEH B BEPTUMKA/IbHOM MOJ/IOXEHUMN C XECTKO 3ad)MKCUMpOo-
BaHHbIM KOPMyCOM.

TpaHcdopmaTop TOKa C XWAKOCTHO M30MnsiuMeil Heob6XoAMMO 3ano/IHUTh yKa3aHHbIM U30NALNOHHbIM
COCTaBOM U NOABEPTHYTb paboyemy AaB/EHUIO.

MexaHunyeckne Harpysku npuknagbiBaloTcs B TedyeHne 60 ¢ ANA Kax[Oro u3 ycnoBuid, yka3aHHbIX B Ta-
6nuuye 9.

TpaHcopmaTop cuMTaeTcs npowefwnm WCnbliTaHue, ecnn HeT NOoBpexAeHun (gedopmaynun, TpewmH
UNn yTeukn).

Tabnunuya 9— MogenmpoBaH/e UCNbITATENbHLIX HArPy30K NPUMEHUTENIBHO K NEPBUYHLIM BBOAAM
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9.4 MeToa M3MepeHus nepegaBaeMbiX NepeHanps>KeHui

HanpsixeHne HU3KOBOMBLTHOrO mmnynbca L/l nogalT mexay NepBUYHbLIM BBOAOM U 3eMeit.

[ns ogHodasHbIX TpaHCOPMaTOPOB, pa3MeLLEHHbIX B METa/l/IMYECKOM KOpnyce BMEecTe C KOMMyTa-
LMOHHOW annapaTypoii B 3/1era3oBOil M301ALMW, UMNYAbCbl AO/DKHbI MOofaBaTbCs nNocpeAcTBOM 50-0MHOro
KoakcuasibHOTo kabens, Kak mokasaHo Ha pucyHke 7. MeTannvMyeckuin Kopnyc cekuum ¢ anerasoBoi annapa-
Typoli fo/KeH ObITb 3a3eMJIEH COr/IaCHO MpaBuaam 3kcnayaTauuu.

Ons opyrux ycnosuit npuMeHeHus TpaHcgopmartopa ucnbiTaTeNbHasa Lenb NpeacTaB/ieHa Ha PUCYH-
Ke 8.

BbiBOAg(bl) BTOPUYHOMW OOMOTKM TpaHcdopmartopa, KOTOpble A0/IKHbl OblTb 3a3eMJ/iIeHbl, HEOGX0AUMO
COeAVHUTL C KOPNYyCOM U 3emneii.

Mepepnasaemoe HanpshxeHne U2 fOMKHO M3MeEpPATbLCS NPU Pa3OMKHYTbIX BTOPMYHbLIX BBOAAX nocpen-
cTBOM 50-OMHOr0 KoakcmanbHOro kabens, nogkaw4yeHHoro Kk 50-omMHOMYy BXxoAy ocuunnorpaga ¢ noaocoi
nponyckaHus He Hmwke 100 My 1 ¢ hyHKuMen n3amepeHnsa NUKOBbLIX 3HAYEHUIA.

MpumMmeyaHune — [ipyrve Metogbl, C NPUMEHEHNEM APYroro 060pyA0BaHMUs, CedyeT corfacoBatb Mexay 13-
rOTOBUTE/IEM U 3aKa3UYMKOM.

Ecnu TpaHcopmaTop nmeet 60n1ee 04HOM BTOPUYHON OOMOTKM, TO MU3MEPEHUSA AO/MKHbI MPOBOANTLCSA
Ha BCex 06MOTKax.

Ecnun BTOpUYHbIe OOMOTKM UMEKT NPOMEXYTOUYHbIE OTBOAbl, TO W3MEPEHUS AO/DKHbI NPOBOAUTLCS
TO/IbKO Ha OTBOAAX, COOTBETCTBYIOLIMX MOSTHOW Uenu.

MepeHanpsxeHus, nepegaBaemMble K BTOpUYHOW uenm US npu onpefenieHHOM 3HayYeHUn neperpysku B
nepeuyHoli uenu Up, BbIYNCAAIOT NO popmyne:

B cnyyae nMckaxeHUin Ha nuke HEOBXOA4MMO MPOBECTU CPEeAHIO0 KPUBYIO, @ MakcumanbHas amnautyga
3TON KPMBOM ByAeT cunTaTbCsA NMKOBbLIM 3HaYeHuem U., ncnonb3yembiM Npyu pacyeTe nepegaBaemMoro nepe-
HanpsKeHus (CM. PUCYHOK 9).

MpumevyaHne — AMNAnTyaa 4acTOTHbIX NCKaXKEHWIA Ha MUKe BOJIHbI nepenaBaemMoro nepeHanps>xeHna Mo-
XEeT OKa3blBaTb HeratmBHoe B/MAHME Ha AaHHOE UCNbITaHue.

TpaHcdopmaTop Toka cuUMTaeTCs BblAepXaBLIWM MCMbITaHWe, ec/in 3HaUYeHne nepepaBaemMoro nepeHa-
NPsKeHUs1 He MpeBbIWAaeT Npeaesnos, ykasaHHbix B Tabnuue 16.

10 MapkupoBKka

10.1 MapkupoBKa BBOAOB 1 BbiBOAOB. OCHOBHble TpeboBaHus

MapKkupoBka BBOJOB W BbIBOAOB [0/KHA UAEHTUdULMPOBAT:

a) nepBUYHbIE BBOAbl U BTOPUYHbIE BbIBOAbI;

b) cekuum o6MOTOK (NpU MUX HaNU4uUn);

C) OTHOCUTESIbHbIE MOMIAPHOCTM BTOPUYHBIX BbIBOAOB (4/19 aHa/I0r0BOro BbIX04a);

d) npomexyTouHble 0TBOAbI (MPU UX HANMYUK).

10.1.1 MeTOopf MapKUpPOBKM

MapKkupoBKa BbINO/IHAETCA HAa MOBEPXHOCTWM BBOAA WM BbiBOAA WM B HENOCPEACTBEHHOW 6/M30CTM OT
HUX, OHa A0/KHA COCTOATb M3 YeTKMX MmeyaTHbIX ByKB M COMPOBOXAAKLWMUX MX ynucen (NpM HeobxogmMocTu),
pacnofioXeHHbIX A0 nau nocne 6yks, N He AO/HKHA CMbIBATbCA.

10.1.2 MapkumpoBKa AN MOHTaxa

MapkupoBka BBOAOB W BbIBOLOB TpaHCopMaTopoB TOKa [OJ/KHA COOTBETCTBOBaTb 0603HAYEHUAM,
npueefeHHbIM B Tabnuue 10.
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Tabnuya 10— MapkupoBka

MNepBuYHbIE P1 P2
BBOAbI O- T T -0
6 6
BTopunuHble S1 S2
BbIBO/bI
PucyHok 1 — TpaHcopmaTop PucyHok 2 — TpaHcdopmaTop ¢ NpoMeXyTou-
C OAHOI BTOPUYHOI 0BMOTKOW HbIM OTBOAOM OT BTOPUYHON OOBMOTKM
[NepBnyHbIE Cc1 C2
BBOApbI
BTopuuHbie
BbIBO/bI

PucyHok 3 — TpaHcchopmaTtop ¢ AByms cekum-  PucyHok 4 — TpaHccopmarop ¢ ABYMS BTOpPUY-

AMM  NEPBUYHBIX OOMOTOK, MNpefHa3HaYeHHbIX HbIMM OOMOTKaMK; KakAas Ha OTAeflbHOM Mar-

A8 nocnefosaTeNlbHOr0 WM MapasielbHOr0  HATHOM CepfevHuke (MokasaHbl [Ba BapuaHTa
NOAKTHOYEHNA MapKMPOBKN BTOPWYHbLIX BbIBOAOB)

10.1.3 O603Ha4YeHne OTHOCUTE/IbHbLIX MOJISPHOCTEN
Bce BBOAbI M BbIBOAbLI, MapkupoBaHHble cumBosiiamu P1l, S1 n Cl, AO/KHbI UMETb O4MHaKOBY MONAp-
HOCTb B OAMH U TOT )X€ MOMEHT BPEMEHMU.

10.2 MapknpoBo4Has 3aBofickas Tabsmuka

Bce TpaHcopmaTopbl TOKa A0/MKHbI ObiTb CHaGXEHbl MAapKMPOBOYHO TaBNMYKON C OCHOBHLIMU TEXHU-
YeckUMUN XxapakTepucTukaMu, Ha KOTOPOli AO/DKHbI GbiTb NPUBEAEHbI:

a) HauMeHOoBaHVWe nNpou3BOAMTENA WM TOBapHbIi  3HaK, NO KOTOPOMY €ro MOXHO /ferko
NAeHTUPNLUMpPoOBaTh;

b) cepuiiHbIi HOMep u/uin o603HavYeHne Tuna TpaHcopmartopa Toka (MpeAnoYTUTEsSIbHO U TO U APYroe);

C) HOMUWHa/IbHbIA KO3 (PUUMEHT TpaHCcopMayn B BUAE OTHOLIEHUS HOMUHAbHbLIX TOKOB: MEPBUYHO-
r0 U BTOPUYHOTO:

Kn=Ipn/lsn A (Hanpumep, Kn = 100/5 A)]

d) HoMuHanbHas yactoTa (Hanpumep, 50 u);

€) HOMMWHa/bHasi Harpyska u COOTBETCTBYHOLWNI el knacc TouHocTn (KT)
[a Takke cogepxaTb AONOMHMUTENbHYIO MHAOPMAaLMWIO, yKa3aHHY0 B NMOcneAylwmnx pasgenax HacTosiwero
cTaHgapTta (cm. 11.7 vnn/n 12.7, 13.5 n 14.5)].

MpumeyaHune — Ecnm BO3MOXHO, TO NpUBEAEHHbIE 415 BTOPUYHBIX BbIBOAOB AO/MKHbI ObITh MPOMapK1MpPOBaHbI
(Hanpumep, 1S; 15 BA; KT 0,5 nin 2S; 30 BA; KT 1);

f) Hanbonblwee pabouyee HanpsxeHue (Knacc HanpsXxeHus), (Hanpumep, 1,2 unm 145 kB);

A) HOMWHaNbHbLIA YPOBEHb MPOYHOCTM M30AAUUN (Knacc nsonsauun) (Hanpumep, 6/— kB* nnn 275/650 kB).

MpumevaHune — Mepeuncnenus f) n a) MoryTt ObITb 06BEAUHEHBI B OAHY MapKupoBky (Hanpumep, 1,2/6/—kB*
nn 145/275/650 kB).

[Mpoyepk yKa3biBaeT Ha OTCYTCTBME YPOBHSA UCMbITATENLHOIO MMMY/IbCHOTO HaMNpPsXXeHUs.
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Bca umHopmaums ¢ npeacTaB/iEHHbIMU Bblle AaHHbIMU AO/KHA ObiTb pa3melieHa NuM60 Ha camMoM
TpaHcchopmaTope, NM60 Ha HafeXHO NPUKPENJIEHHON K HEMY Tabnnyke (HaANMCKM He AO0J/IKHblI CMbIBATbLCSA).

Ecnv umeeTtcsa focTtatovyHO MecTa, TO AOMOMHUTENIbHO A0/MKHA 6biTb NpOMapkupoBaHa cnegylouiaa uH-
opmauus:

h) HOMWHanNbHLIN TOK Tepmuyeckoi ctorikocTu (Ith) 1 HOMMHaNbHBIN guHamuyecknii Tok (ldyn), ecnu oH
B 2,5 pasa oT/iMyaeTcss OT HOMUHA/IbHOTO TOKa TepPMUYECKol cTokocTu (Hanpumep, 13 nnu 13/40 kA);

i) Knacc ulonsaunmn oTIMYHBIA OT Knacca A.

MprmevyaHne — ECAM UCTMIONB3YIOT HECKO/ILKO K/TACCOB M30JISILMOHHOTO MaTepuana, fO/MKEH ObiTb 0603HAYEH
TOT, KOTOpbIA MUMUTUPYET NpeaesbHbiiA Harpes TT;

K) Ha TpaHchopmaTopax, nmerLnx 6onee ogHON BTOPUYHON OOMOTKM, yKa3blBAeTCHA Ha3HaAYeHMe Kax-
[OIN N3 HUX N UX COOTBETCTBYHLIME BbIBOAbI;
) HOPMUPOBAHHbLIN TOK MPOAO/XMNTENILHOTO Harpesa (Hanpumep, |cth = 150 %).

11 JononHuTeNbHble TPe6OBaHUS K NU3MEPUTE/IbHBLIM TpaHcdopMaTopamM Toka

11.1 O6o3HauyeHue Kfacca TOYHOCTU A1 U3MEPUTEsIbHbIX TPaHCOPMaTOPOB TOKa

Knacc To4yHOCTM onpeaensioT caMoil BbICOKOW A0MNYCTUMONM TOKOBOIW MOrpewHoCTbio (B NpoLeHTax) B
Anana3oHe 3Ha4YeHuii HOMUHa/IbHOTO TOKa U Harpy3oK A/151 COOTBETCTBYHOLErO K/iacca TOYHOCTU.

11.1.1 HopmupoBaHHble K/laCCbl TOYHOCTU AS1I9 U3MEPUTESIbHbIX TPaHCHOPMaTOPOB TOKa

HopmMupoBaHHble KnacCbl TOYHOCTU A1 U3MEPUTENbHbIX TpPaHCOPMATOpPOB ToKa cnegytoume:

01—02—05—1—3—5.

11.2 Mpepenbl TOKOBOW M YrA0OBOW NOrpewHoOCTe NpM HOMUHaIbHOW YacToTe

[ns xnaccosB TouyHocT 0,1—0,2—0,5 n 1 ToKOBas u yrnosas NOrpeLwwHOCT NPU HOMUHAaNbHOW YacToTe
He [O/IKHbI MpeBbIWaTh 3HA4YEHWI, YyKa3aHHbIX B Tabnuue 11, npn BTOpUYHOW Harpyske ot 25 % go 100 % ot
ee HOMMWHa/IbHOTrO 3HauyeHus.

[ns knaccoB ToyHocTn 0,2 S n 0,5 S TOKOBasA NOrpeLwwHOCTb M yrnoBasi Npy HOMUHa/IbHOM YacToTe He
[OJDKHbI NpEeBbIWAaTh 3HAYEHWIA, yKa3aHHbIX B Tabauue 12, npu BTOpPUYHOI Harpyske oT 25 % go 100 % ot
ee HOMMWHAa/IbHOTO 3HayeHuns.

[na knaccoB TOYHOCTM 3 1 5, TOKOBasA MOrpeWwHOCTb HA HOMUHA/bHOI YacToTe He A0/DKHAa npeBbiaThb
3Ha4YeHWi, ykasaHHbIX B Tabnuuye 13, npu BTOPUYHON Harpyske oT 25 % o 100 % oT ee HOMWHa/ILHOIO 3Ha-
YyeHuns.

BTOpuYHbIe Harpysku, NMpUMeHsAemble Npu UCMbITAHUAX TpaHcopMaTopoB, AO0/MHKHbI UMETb Koadhdun-
LuMeHT mowHoctn 0,8 (MHAYKTUBHbLIN), 32 UCKIOYEHWEM BTOPMYHbIX HAarpys3ok MeHee 5 BA, ona KoTopbIX OH
paseH eaunHuULUe. HM npu Kakmx cnyvyasax BTOPUUYHbIE HArpy3ku, NpUMeHsseMble NMpu UCNbITaHUAX TpaHcdopma-
TOPOB, He A0J/IKHbl 6bITb MeHee 1 BA.

MpumeyvaHnel — [Jnanas3oH BTOPUYHbIX HArpy3ok MeHee 1 BA ansa TpaHcdopMaTopoB ToKa C HOMUHAIbHBIM
BTOPUYHBLIM TOKOM 1 A MOXeT ObITb CorfiacoBaH Mexzy NpPou3BoauTeNnieM ¥ 3aKa3qynkom.

MpumMmeyaHune?2 — Takve TpeboBaHWSE MOTYT NOHAA0OUTLCSA NPY CEPTUUKALMN SNEKTPOIHEPTN OJ18 TOUHBIX
N3MEPEHWIA.

MpumedyaHune3 — B HacTosllee BpeMsl HE MMEETCS IOCTATOYHOrO OMbITa U BO3MOXHOCTEI A/ NPOBeAeHNs!
TOUHBIX M3MepeHuii Npy 6onee HU3KUX 3HAUYEHUSX Toka (OTCYTCTBYET WCMblTaTeslbHoe 060pyoBaHMe U MMEET MECTO
HeonpeaeneHHOCTb NOJTyYeHHbIX Pe3y/bTaToB).

MpumeuyaHned — lNpenctaBneHHble Boille Npeaesbl TOKOBOM W YII0BOM NOrpeLuHocTeli B OCHOBHOM Aeii-
CTBUTESbHbI /151 /I060T0 M3 BO3MOXHbIX MOMIOXKEHWIA BHELLHETO NPOBOAHUKA, PACMOIOKEHHOTO HA PACCTOSHUM OT 3eM/N
He MeHee, YeMm TOro TpebyeT BO3AyLUHasA M30NauMa Npu HanbosblleM paboyem HanpsxeHuu Ans obopynosaHusa Um

Ocobble ycnoBust NPUMEHeHWs, B TOM Ync/ie U 6onee HU3Kue ananasoHbl paboyero HanpshkeHns, 06yCnoBeHHble,
HanpumMep, 60/bLIMM TOKOM, [O/DKHbI ObITb COracoBaHbl MEXAY NPOU3BOAUTENEM Y 3aKa3UNKOM.

Ona MHoronpefesnbHbIX TPaHCOPMATOPOB C OTBOAAMM BO BTOPUUHOW 06MOTKe Tpe6oBaHMSA K TOu-
HOCTV PacnpoOCTPaAHAIOTCS HA CaMblii BbICOKUI KO3 hULMEHT TpaHCopMaL M, ecny He ykazaHo MHaue.

MpnmevyaHne — Korga TpeﬁOBaHVIFl KTOYHOCTM onpegenarTca and camoro BblICOKOro KOS(*)(*JVILI.VIGHTa TpaHC-
cbopmau,mm, nponssognTesib AOJ/HKEH 0603HaYMTb K1acc TOYHOCTU U HOMUWHaU1bHYHO Harpy3ky n ans oCtasibHbIX OTBOAOB.
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Ta6nunya 11 — lMpegensi TOKOBOW W YINIOBOW MOrpeLuHoCTell M3MepUTE bHbLIX TpaHC(IOPMaTOPOB TOKa C Knaccamu
ToyHocTn o1 0,1 go 1

Mpeaesbl AoMycKkaeMbIX MOrpeLLHoCTel, +

Knacc MepBWYHbIA TOK, % HOMUHA/TEHOTO
TOYHOCTU 3HayeHus, = TOKOBOJA,' YITIOBOW, cpar
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 0,45 0,24 0,15 0,15
0,2 0,75 0,35 0,2 0,2 30 15 10 10 0,9 0,45 0,3 0,3
0,5 1,5 0,75 0,5 0,5 90 45 30 30 2,7 1,35 0,9 0,9
1,0 3,0 1,5 1,0 1,0 180 90 60 60 54 2,7 1,8 1,8

Tab6nunya 12— lMNpepenbl TOKOBOW 1 YI/IOBOW NOMPELLUHOCTENR Ans U3MepUTesibHbIX TPaHCOPMAaToOpOB Toka € Kiacca-
MW ToyHoCcTM 0,2 Sn 0,5 S

o n, +
Knacc [MepBUYHbLIN TOK, % HOMUHA/ILHOTO FpeAentl AONYCKAEMBIX NOTPELIHOCTEN, +

+ [P o~
TOYHOCTHU 3HavyeHund,x TOKOBOJA, YITI0BOM, cpag

1 5 20 100 120 1 5 20 100 120 1 5 20 100 120

0,2S 0,75 035 0.2 0,2 0,2 30 15 10 10 10 09 045 03 0,3 0,3
05S 15 0,75 05 0,5 0,5 90 45 30 30 30 27 135 09 0,9 0,9

Tab6nunya 13 — lMpepenbl TOKOBON MOrPELUHOCTU A1 U3MEPUTESIbHbIX TpaHCopMaToOpoB TOKa C KilacCcamm TOYHO-
ctm3unb

MepBuYHbIV TOK, % HOMWUHANBLHOrO 3HaYeHUs, +
Knacc TouyHoCTH

50 120
3 3 3
5 5 5

3HaueHuUs npegenoB yrna a3oBoro cAsura Ans knaccoB 3 U 5 He HopMuUpyTCS.

11.3 PacwupeHHbli gnana3oH Toka

TpaHcdopmaTopbl TOKa KraccoB ToyHocTu ot 0,1 go 1, a Takke 0,2 S n 0,5 S MoryT 6bITb NPOMapKu-
pOBaHbl, Kak TpaHcopmaTopbl C pacllMpeHHbIM Anana3oHOM TOka, NpU YC/MOBUMU, YTO OHW COOTBETCTBYIOT
cnepywwmm ABym TpeboBaHUAM:

a) 3HayeHMe HOMMHA/IbHOIO TOKA TepPMWYEeCKOl CTOWKOCTM COOTBETCTBYET 3HAYEHWID HOMWHA/IbHOro
paclwmnpeHHoro nNepBMyHOro Toka. Torga npu MapkMpoBaHUM OH BbipaXkaeTcsa B NpoueHTax OT HOMWHasIbHOro
NnepBUYHOro TOKa,

b) npepesibl TOKOBOI MOrpPeLwwHoCcTM 1 yrna asoBoro caBura, ykasaHHele B Tabnmuax 11 n 12 gnsa 120 %
HOMMWH&/IbHOTO NMEPBUYHOIO TOKA, AO0J/IKHbI ObITb TAKUMU Xe U A1 HOMWHAIbHOTO PacLUMPEHHOrO MEPBUYHOTO
ToKka (150 % wunu 200 %).

11.4 OnpepfeneHne NorpewHoCcTed N3MepuTenbHbIX TpaHC(opMaTopoB TOKa NpU TUNOBbIX
ncnbliTaHUAX

TunoBble MUCNbITaHUA TpaHCcopmMaTopoB € knaccamu ToyHocTn ot 0,1 go 1, a Takke 0,2 Swn 0,5 S gns
NnoATBEPXAEHNA COOTBETCTBUA TpeboBaHuaMm 11.2 cnefyeT NpPoOBOAUTL ANA KaXA0ro 3HaYeHUs ToKa, yKasaH-
Horo B Ta6nmuax 11 n 12, npu Harpy3ke oT 1 BA o 100 % OT HOMWHaNbLHOTo 3HayeHnsa (Npu Harpyske ot 1 BA
00 100 % OT HOMMHANNbHOrO 3Ha4YeHUs).

TpaHccopmaTopbl, UMeLW e paclupeHHblii guana3oH Toka, npesbiwatwmnii 120 % oT ero HoOMUHab-
HOrO 3Ha4yeHus, OOJ/DKHbI UCNbITbIBATLCA NPU HOMUHa/IbHOM paclMpeHHOM NepBMYHOM TokKe, BMecTo 120 %
TOKa.

TpaHcdopmaTopbl € Knaccamu TOYHOCTU 3 U 5 [OMKHBI UCMbITbIBATLCA HA COOTBETCTBME [BYM 3HAYEHU-
AM TOKa, yKazaHHbIM B Tabnuue 13, npu Harpy3ke oT 1 BA go 100 % OT HOMWUHaNbHOIO 3HAYEeHUS.
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11.5 OnpepgeneHne NorpewHocTelr N3MepPUTEbHbIX TPAHCHOPMAaTOPOB TOKa NPU NpPUemMo-
CAATOYHbIX MCMbITAHUSX

Mpuemo-cAaTouHble UCMbITaAHMA TpaHC(OpPMaTopoB aHa/IOTMYHbl TUMOBLIM UCNbITAHMAM no 11.4, ogHa-
KO nNpuemMo-caToyHble UCMbITaHNA AOMNYCTUMO MPOBOAUTHL MPU YMEHbLLUEHHOM KO/IMYEeCTBe TOKOB MpuU YyC/o-
BMW, YTO TUNOBbIE UCMbITAHUA TpaHcopmarTopa nokasasan, YTo YMEHbLIEHHOE YUC/IO UCTMbITaHUN JOCTATOUYHO
ONnA noaTBepxXaeHna coortsetcTemga 11.2.

11.6 MpoBepka KoathunumneHta 6es3onacHoOCTU Anas npnbopos

TUNoBblE WUCMbITAHUA MOTYT 6bITb MPOBEfEHbI C NMPUMEHEHWEM KOCBEHHOIO MeToda MWCMbITaHuA npu
pa3oMKHYTOl NepBWYHOI Lenu, BTOpMYHAA OO6MOTKA 3anuTbiBAETCA CUHYCOMAANIbHbIM HamnpsXXeHWeM HOMMU-
Ha/NbHOW YacToTbl C AeNCTBYOLWMM 3Ha4YeHneM, obecneynsaroliMM 3HayeHne npefenibHoro BTOPUYHOIo ToKa
HacbILWeHNA.

Pe3ynbTypyowWnii TOK HaMarHuynBaHmsa 1exc BTOPUYHbLIX OOMOTOK AN WU3MEpPEHUs, MONYYEeHHbIR npu
JaHHOM WUCMbITAHUN U BblPaXEHHbIN B NPOLEHTax 3Ha4YeHnss, PaBHOro NMPOU3BEAEHUI0 HOMUHA/IbHOTO BTOPUY-
HOro Toka | Sn Ha HOMUHaNbHbIN KO3 PUUMEHT 6e3onacHoCTM NpubopoB FS, fonxeH 6biTb 601ee unn paBeH
10 % HOMMHANBHOIO 3HAYEHUSA NOJIHON MOrPeLHOCTH

2251005 10

Ecnu nonydveHHblli pesynbTar Bbi3blBAET COMHEHMEe, TO Heob6XOAMMO TMNPOBECTU KOHTPOJIbHOE
n3MepeHne nocpeacTBOM MPAMOro mMeToga ucnbiTaHusa (CM. NpunoxeHue A), pesynbTaT KOTOPOro sABAseTcs
onpefensaowmnm.

MpumeyaHne — BOMbWUM NPEVMYLLECTBOM KOCBEHHOIO METOAA UCMbITaHuii SABAsSETC To, YTO He TpebytoTcs
60/bLLUKe TOKM (Hanpumep, 30000 A npy NEPBUYHOM HOMUHaIbHOM Toke 3000 A 1 KoadhdmumeHTe 6e3onacHOCTM Nprubo-
poB 10), a TaKke He TPebyroTCSA Harpysku, KOTOpble A0/KHbI GbITb CKOHCTPYMPOBaHbI A48 TokoB A0 50 A. IMpyn KOCBEHHOM
MeToZe UCMbITaHW MPaKTUYeCcKUn OTCYTCTBYET S(DMEKT BANSHMSA PACNONOKEHWSI NMEePBUYHbLIX NMPOBOAHWKOB. B ycnoBumsix
peanbHOW 3KchnyaTaumn TpaHcdopMaTopa AaHHbli 3hdeKT MOXET TOSbKO YBEWNUUTL MOSHYK MOrPeLIHOCTb, YTO He
cKakeTcsl Ha 6e30macHOCTV Npr6opPoB, NMTAeMbIX OT U3MEPUTENbHOro TpaHcopmaTopa.

11.7 MapKkupoBOYHas 3aBofcCckasa Tabsinyka MaMepuTenbHOro TpaHcopmaTopa Toka

MapknpoBoyHasa Tabnuuka fo/MKHA cofgepxaTtb MHopmaunio, ykaszaHHyo B 10.2.

Knacc To4HOCTU M3MepUTEeNbHOrO TpaHcdopmartopa U KoahdurumeHT 6e30nacHOCTU NPUGOPOB A0KHbI
OblITb MPOMapKMpOBaHbl B NPUBSA3KE K COOTBETCTBYHOLEMY AMana3oHy Harpyskm ot 25 % go 100 % oT HOMMU-
Ha/IbHOTrO 3HauyeHusa (Hanpumep, 1-15 BA; KT 0,5; FS 10).

TpaHccopmaTop TOKa, MMEKLWNA paclnpeHHbIi Anana3oH nepBuYHoOro Toka (11.3), [O/MKEH WMETb
MapKNPOBKY pacLIMPEeHHOro Toka B MPUBS3Ke K knaccy TOYHocTu (Hanpumep, 1-15 BA; KT 0,5; pacw. 150 %).

MpumeyaHne — MapknpoBoyHas Tabnnyka MOXET CoAepXaTb MHOPMALMIO O HECKONBbKMX KOMOMHALKAX KO-
3thdhmumMeHTOB, Harpysky u knacca TOYHOCTW, KOTOPbIM MOXET COOTBETCTBOBATb TpaHcdopmMaTop (Hanpumep, oT 1 go
15 BA; KT 0,5 — ot 180 30 BA; KT 1), u MOryT KCNO/Ib30BaTbCA HECTaHA4APTHbIE 3HAYEHWUsT Harpysku (Hanpumep, ot 1 40
15 BA; KT 1— ot 180 7 BA; KT 0,5 B COOTBETCTBMI C NMpUMedaHnemM nogpasgena 4.4).

12 [ononHuTesibHble Tpe6OBaHMSA K TpaHcopMaTopam Toka A/1s1 3aWuThbl

12.1 HopmupoBaHHble 3HAYeHUSA HOMUHaJ/IbHOW NpeaesibHON KpaTHOCTU

HopmupoBaHHbIe 3HaYeHUA HOMUHA/IbHONM NpefenbHOW KpaTHOCTU clegylowme:
5—10— 15—20—30.

12.2 Knaccbl TOYHOCTWN TpaHCoOpMaTopoB TOKa A1 3alnTbl

12.2.1 O603Ha4yeHMe Kjlacca TOYHOCTU

Knacc ToyHOCTM TpaHcdopmaTtopa HanpsXxeHusa Aa 3awuTtbl onpefenserca HauBbICWUM AONYCTUMbIM
NPOLEHTOM €ro NMoJIHOW MOrpelwHoCTU NPU HOMWHANIbHOM 3HAYeHUU NEPBUYHOrO TOKa NpefesibHON KPaTHOCTH.
3a o603HaveHneM knacca TOYHOCTU fob6aBnseTcs 6ykB «P» (4To o3HauvaeT «protection» — 3awmra).
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12.2.2 HopmunpoBaHHbIe K/lacCbl TOYHOCTN TpaHCOPMaTOPOB A/1A 3alunThl
HopmunpoBaHHbIEe K/1accbl TOYHOCTU TpaHchopmMaTopoB TOKa 415 3alinThbl:

5P u HOP.

12.3 MMpepgenbl norpewHocTell TpaHchopmMaTOpoOB TOKa A9 3alUThI

TokoBas NOrpeLHoCTb, Yyron dasoBoro cAsura M NosHas NOrpelwHoOCTb HA HOMUHAaNbLHOW YacToTe 1 npu
HOMWHAaNbHOI Harpy3ke He AOJ/KHblI MPEBbIWATh 3HAYEHUN, yKa3aHHbIX B Tabnuue 14.

Mpu ncnbiTaHUAX 4A5 onpefeneHns TOKOBOW MOrpelwHoCcTU 1 oasoBoro yrna Harpyska foJ/kKHa MMeTb
KoagppmumeHT mowHocTn 0,8 MHAYKTUBHLINA, KpOME Harpy3ku meHee 5 BA, rge gonycTuMbiM iBNSeTCA KO3d-
urumneHT mowHocTh 1.

[ns onpefeneHns NosiHON MOrpPeLHOCTM BbiGMpaeTcsa KO3 (PULMEHT MOLLHOCTM HArpyskM Ha ycMoTpe-
Hue nsrotoButens 0,8 NHAYKTUBHbIA nan 1.

Tab6nuuya 14— lMpepensl NOrpelHocTen TpaHchopMaTopoB Toka 419 3aLUThbl

Mpenenb! fonyckaeMoli NOrpeLlHoOCT NPy HOMUHAIBHOM TOKe Mpenenbl gonyckaemoli NosHoi
Knacc TouHocTn TOKOBOV MOrPeLLHOCTU MpK TOKe HOMM-
TOKOBOW, % yriioson Hau1bHOM MpefenbHON kpaTtHocTh, %
5P +1 +60’ +1,8 cpag 5
tOP +3 He HopmupytloT 10

12.4 OnpegeneHne TOKOBOW M YI/10OBOW NOrpewHOCTel TpaHcopmMaToOpOoB TOKa A/ 3aWnThbl
npyv TUNOBbIX U MPUEMO-CAATOUYHbIX UCMbITAHUAX

McnblTaHna Ha COOTBETCTBME Mpegenam TOKOBOI U YrnoBoi norpewHocTen no 12.3 A0/KHbI NPOBOANTL-
C Ha HOMWHaA/IbHOM MEPBUYHOM TOKE.

12.5 OnpepeneHve NOJIHOW NOrPeHOCTU NPU TUMOBbIX UCMbITAHUAX

a) McnbiTaHnss Ha COOTBETCTBME npefesiaMm MOJIHOW NOrpewHoCTH, ykasaHHbIM B Tabnuue 14, [O/KHbI
6bITb NPOBEAEHbI NPAMbIM METOAOM, NPW KOTOPOM 4Yepes3 NepBUYHyt0 06MOTKY TpaHcdopmaTopa nponyckalT
CUHYCOMNAaNnbHbIi TOK HOMWHANbBbHOW YacTOThbl, PaBHbI/i TOKY HOMUHANbLHON NpefenbHOM KpaTHOCTKU, Npu noja-
KMOYEHHON K BTOPUYHOW OOMOTKE Harpy3ke, paBHOW HOMWUHA/NbHOMY 3Ha4YeHU, ¢ KOS PULNEHTOM MOLLHO-
CTW, NO YCMOTPEHUIO NpoM3BOAMTENSA, paBHbiM 0,8 MHAYKTUBHON nnu 1 (cM. npunoxeHue A).

McnbiTaHnsa moryT 6bITb NPOBEAEHbI Ha TpaHcopmaTope, aHanorMyHoM nocTaBsseMomMy TpaHcdopma-
TOPY NPU UX CXOXEM reoMeTpuYecKom PacrosioXeHuu, 3a UCKIIYeHneM TpaHcopmMaTopoB, NOCTaB/IAEMbIX C
YMEHbLIEHHO! NPOYHOCTbLIO M301ALUN.

MpumeuvaHue — lMpy o4eHb GOBLUMX TOKAX M MPY CTEPXHEBOM MEPBUMYHOM MPOBOAHUKE PACMOOKEHME TPAHC-
thopmaTopa Toka, T. €. paccTosiHMe Mexzy NeTiell NepBUYHOTO MPOBOAHMKA U TPAHCCHOPMATOPOM TOKA, A0KHO MPUHU-
MaTbCSl BO BHUMAHWE C TOUKU 3PEHUSI BOCMIPOU3BEAEHVISI YC/IOBUWIA 3KCTyaTauum.

b) Ona TpaHCOpPMaTOpPOB TOKA, MMEKLLNX NPOTSXEHHYIO KOJbLEBYH KaTylKy, paBHOMEPHO pacnpe-
[EenNeHHYH BTOPUYHYID 06MOTKY(M) UM paBHOMEPHO pacnpepenieHHble YacTu CEeKLMOHHOW 0GMOTKM C OTBO-
Aamu, ¢ pacnosioXeHHbIM(K) NO LEHTPY NePBUYHLIM(M) NPOBOAHUKOM(aMU) UM PpaBHOMEPHO pacnpepesneH-
HYI0 MEePBUYHYIO OOMOTKY, MPSIMOA MEeTOA, UCMNbITAHNS MOXET 6blTb 3aMEHEH HA OMMUCAHHbI HUXE KOCBEHHbIN
MEeTOZ MCNbITaHMA MNPW YCNOBUU, YTO 3P EKT BAUSHUS NETIM NepBUYHOrO NPOBOAHMKA(OB) He sIBNsieTCS
CYL,ECTBEHHbIM.

Mpu PasoMKHYTON MEPBMYHON LEeNM Ha BTOPUYHYHD OOMOTKY MOLAaeTCsi CMHYCOMAAsIbHOE HanpsixeHue
HOMMWHANILHOW 4YacToTbl, AENCTBYIOLLEE 3HAYEHWE KOTOPOro COOTBETCTBYET NpeAesibHOMY 3HAYEeHUI0 BTOPWY-
HOro HanpsXXeHus, Npu KOTOPOM HacTynaeT HacbllweHune.

Pe3ynbTupylowmii TOK HaMarHU4YnBaHMs BTOPUUYHbIX 06MOTOK ANS 3aWWThbl, NOSTYYEHHbI NpY AAHHOM MC-
NbITAHUN W BbIPAXEHHbIN B MPOLEHTAX 3HAUYEHUS, PABHOTO NPOU3BEAEHUIO HOMUHAIBHOTO BTOPUYHOIO TOKa Ha
HOMWHaNbHY MpefenbHyl KPaTHOCTb, HE AOJ/DKEH NMpEBbIWAaTh NPeAenoB MOJIHON MOrPeLwHOoCT, YKa3aHHbIX
B Tabnuue 14.

MpumeyaHune 1— B pacyeTe npefenbHOro 3Ha4eHUs BTOPUYHOTO HanpsKeHWs, Npu KOTOPOM HacTynaeT Hachbl-
LLeHMe, y4acTBYeT CONPOTUB/IEHNE BTOPUYHONM Leny, U3MepeHHoe Mpu KOMHATHOM TemnepaType ¢ BBeAEHHOW NonpaBKoi
Ha 75 °C.
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MprmevyaHne 2 — B onpeaeneHn NosiHON NOrPeLHOCT KOCBEHHLIM METOAOM BO3MOXHAsi Pa3HOCTb MEXY
COOTHOLLEHUEM YMCEN BUTKOB 06MOTOK U HOMUHASIbHBIM KO3(h(hULIMEHTOM TpaHCHOPMALIMK A0/KHA YUNTLIBATLCS.

12.6 OnpepgeneHve NOIHOW NOrpPeWwHOCTN NpPN NPUEMO-CAATOUYHbIX UCAbITaHUAX

Ona TpaHcdopmaTopoB, KBanuuupyembix cornacHo 12.5, nmepeuncneHume b), npuemo-caaTouyHble
ucnbiTaHUs AN onpegesieHnss NosIHOW NOTPeLIHOCTM Takue Xe, Kak U Mpu TUNOBbIX UCMbITAHUAX.

Lna opyrux TpaHcopMaTopoB MOXeT 6biTb MCNO/Ib30BaH KOCBEHHbI MeToA UCMbITaHWUA NOCPenCcTBOM
N3MepeHNs TOoKa HamarHMymBaHus, HO pe3ysibTaTbl AO/KHbI GblTb MNOJIYYEHbl C Y4€TOM MNONPAaBOYHOIO KO3(-
dumumneHTa, T. e. KoapuuneHTa, paccUMTaHHOro NyTeM CpaBHEHUA Pe3yNbTaTtoB NPSAMOro U KOCBEHHOIo Me-
TO4O0B UCMbITaHUIA, NPOBEAEHHbIX Ha TpaHcdopMmaTope O4HOro Tuna (CM. MpuMmeyaHue 2), Npu yC/0BUKU, UYTO
HOMMHaNbHas npegesibHas KPaTHOCTb M NapaMeTpbl Harpy3ku coBnajatoT.

B Takux ciyyasx npousBoanTesieM A0/KHbI 6bITb NpeaocTaBneHbl cepTUUKATbl UCNbITAHUS.

MpumedyaHune 1 — TllonpaBoYHbIA KO3MUUMEHT pPaBEH OTHOLLEHMIO MOJSIHOM MOrpeLUHOCT, OnpeaeneHHol
NPSMbIM METOZOM, K 3HAYEHMI0 TOKa BO3GYXAEHWS, BbIPAXEHHOMY B MPOLEHTaX OT HOMWHANILHOTO BTOPWYHOTO TOKA,
NMOMHOXEHHOMY Ha HOMWHa/IbHYH NpefesibHy KpaTHOCTb, OMpPeAesieHHYH KOCBEHHbIM METOAOM, yKasaHHbIM B 12.5,
nepeuncneHve a).

MpumMeyaHne 2— BbipakeHne «TpaHcqoOpMaTop TOro e TUNa» NoApasyMeBaeT, UTo aMnepBUTKMA OAMHAKOBbI
N He 3aBUCSIT OT KO3(D(IMLIMEHTA, a Talkke TO, YTO FreOMETPUUYECKOe PacnoNOXeHUe, MarHUTHble MaTepuasibl ¥ BTOPUYHbIE
Lenn MaeHTUYHBI.

12.7 MapkupoBo4Hasa 3aBogckasd Tabnuuka TpaHcopmaTopa Toka gasa 3awunTbl

MapknpoBoyHas Tabnmyka [O/HKHA cofepXaTb COOTBETCTBYHOLLYHD WHopMauuw B COOTBETCTBUM C
10.2. HomuHanbHas npeaenbHan KPaTHOCTb A0/KHA yKa3biBaTbCsl NOC/IE COOTBETCTBYHOLLE Harpyskn n knac-
ca ToyHocTu (Hanpumep, ot 1 go 30 BA; KT 5P; 10).

MprmevyaHne — MapkipoBoUHas Tabnmuka MOXET coflepxaTb MHopMaLmio 060 BCEX KOMBUHALMAX BbIX0Aa,
Knacca TOYHOCTU Y HOMUHA/ILHOI Npefie/ibHOW KpaTHOCTW, KOTOPbIM MOXET COOTBETCTBOBAThL TPaHCOpMaTop.

Mpumep 1 Mpumep 2:

(o1 110 15 BA; KT 0,5) (o1 1 o 15 BA; KT 0,5)

(oT 180 30 BA; KT 1) (o1 1m0 15 BA; KT 1; pacwu. 150 %)
(o1 140 30 BA; KT 5P; 10) (o1 1 g0 15 BA; KT 5P; 20)

13 [dononHuTenbHble Tpeb6OBaHNSA K TpaHCGOpMaTopamM Toka A5 3awmThbl
knacca PR

13.1 HopmwupoBaHHas TOYHOCTb NpeAesibHON KPaTHOCTU

Cm. 12.1.

13.2 HopmupoBaHHbIe KnacCbl TOYHOCTU TpaHCOPMATOPOB TOKa A4N15 3alWmnTbl kKnacca PR

13.2.1 O603HayeHue Kacca TOYHOCTU

Knacc TouHoCTM onpefenseTcs HauMBbICLWIUM LONYCTUMbIM MPOLEHTOM NOJSIHOW NOTpeLHOCTH Npu Toke
HOMWHaNbHOW NpefenbHON KpaTHOCTKM M 0603HavaeTcs ANA paccMaTpuMBaeMOro kjacca TOYHOCTU GykBamm
«PR» (03Hauawuem «protection low remanence» — 3alUTHbIE C HU3KOI OCTATOYHOM HaMarHMYeHHOCTbH).

13.2.2 HopmunpoBaHHbIe K/laCCbl TOYHOCTHU

HopmunpoBaHHble Kaccbl TOYHOCTU ANA 3aWUTHLIX TPAHCOPMATOPOB TOKA C HN3KOIM OCTaTOYHON Ha-
MarHWYeHHOCTbIO:

5PR un 10PR.

13.3 MMpepgenbl norpewHocTeil TpaHcopmaTopoB TOKa A58 3awnTbl Knacca PR

13.3.1 TokoBas, yrnosas v nosiHas NMorpewHocTn
Cwm. 12.3 MMpegensl norpewHocTen ykasaHbl B Tabnuuye 15.
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Ta6nunuya 15— lMpeaensl NorpelwHocTell TpaHchopMaTopoB Toka AN 3awuThl kiacca PR

Ko Mpesent! fonyckaemoii Yrnosast NOrpeLLHOCTb NP HOMUHATIBHOM MonHas MOTPELUHOCTb MpK TOke
TOKOBOIA MOFPELLHOCTH, nepByYHOM TOKE HOMVHa/TbHON NPeaesibHON KPaTHOCTU
TOYHOCTU
% *
cpag, %
02S +1 +60 +1,8 5
05S +3 — + 10

13.3.2 KoadhdunuymeHT oCcTaTOUYHOM HamMmarHMyeHHocTu Kr
KoagphnuymMeHT ocTaTtouyHom HamarHmyeHHocTu KrHe goskeH npesbiwaTtb 10 %.

MpumeyaHne — BcTaBka 04HOrO W 6osiee BO3AYLUHLIX 3a30P0B B CEPAEYHMKE MOXET ObiTb METOAOM, Orpa-
HUYMBAKOLLMM KO3RPMUMEHT OCTATOYHOM HaMarHMY4eHHOCTL.

13.3.3 locTodAHHadA BpeMeHN 3aMKHYTOro BTOPUYHOIo KOHTypa Ts

Ecnu Heo6xoaumo, TO faHHOe 3HaYeHue MOXeT BbiTb cneunduLMpoBaHO 3aKka3unkoMm.

13.3.4 ConpoTuB/ieHMe BTOPUYHON 06MOTKN Rct

Ecnv Heo6xoamMMo, TO MakCMMasibHOe 3HayeHue CONpPOTUBNEHUA OO/DKHO ObliTb COrnacoBaHO Mexay
npon3BoamnTenemM 1 3aKkasynkom.

13.4 OnpepgeneHve TOKOBOW U Yr/10BOI NOrpewHocTeil TpaHchopmaTopoB TOKa A1 3alnTbl
knacca PR npu TMNoBbIX 1 NPMEMO-CAATOYHbIX UCNbITAHUAX

[JONONHMTENBHO K UCMbITAHUAM, yKasaHHbIM B pasgene 12, ana TpaHccopmaTopoB Toka knacca PR
cnepyet NPoOBOAUTL MPUEMO-CAATOUYHbIE UCMbITAHUA, NPUBELEHHbIE HUXE.

13.4.1 OnpepeneHue KoadppuumeHTa OCTaTOYHOW HamMarHM4yeHHocTu Kr

KoahhnumeHT octatouHoin HamarHmueHHocTn (Kr) goskeH ObiTb onpefesieH € Lenbl noATBeEpXae-
HWUSA, YTO ero 3HayeHue He npesbiwaeT 10 % oT cneyuduLupoBaHHOro npegena. Metoa onpegeneHns noa-
po6Ho onucaH B IEC 60044-6 (npunoxeHue B).

13.4.2 OnpepgeneHne NOCTOAHHOW BPeMEHU BTOPUYHOIO KOHTypa TS

OnpefeneHne NOCTOSAHHON BpeMeEHW BTOPUYHOIO KOHTypa TS Heo6xoAumo ANA NOATBEPXAEHUSA TOro,
4yTOObl Y6€AUTbCA, YTO ee 3HA4YeHue He OoT/IMYaeTcs OT cneunduuMpoBaHHOro 3HavyeHus 6onee yem Ha
+30 %. MeTopg onpegeneHns nogpo6Ho onucaH B IEC 60044-6 (npunoxeHne B).

13.4.3 OnpepgeneHne conpoTUBAEHUS BTOPUYHONW OOMOTKM Rct

ConpoTuBneHne BTOPUYHOIN OOBMOTKM [AOJ/DKHO ObiTb M3MEPEHO U MOMHOXEHO Ha COOTBETCTBYHOLLMNI
NonNpaBOYHbIN KOI(PAPUUMEHT, ecin u3amMmepeHne npoBoAUAOCL Mpu TemnepaTtype, OTAUYHON OT 75 °C wnnm
OT/INYHON OT Apyron cneunduuMpoBaHHOW TemnepaTypbl. 3HaYyeHne, onpegeneHHoe Takum ob6pasom, ABASA-
eTCs HOMUHaNbHbIM 3HadyeHnem Rct.

MpumedyaHne — 15 onpeaeneHns conpoTMBEHNS BTOPUYHOI Lenn ucnonbaytoT dopmyny (Rs= Rct + Rb),
rae Rb— conpoTmBreHne HoMMHasIbHON Harpy3ku, kotopas Ass knacca PR TpaHCc()opMaTopoB Toka Af1a 3alumTbl pas-

Ha Pe3VCTUBHOW COCTaBMAOLLE/ Harpysku, UCMob3yeMoli B COOTBETCTBUM C N. 12.3 ANs onpeaeneHns TOKOBOW 1 yrno-
BOI MOrpeLLHOCTEN.

13.5 MapkupoBo4dHasa 3aBofckasd Tabnnyka TpaHchopmaTopoB TOKa ANa 3aWnuTbl knacca PR

13.5.1 OcHOBHas MapKupoBKa

Cm. 10.2 n 12.7. Knaccbl TO4HOCTM 3aMeHsATCA € «5P» 1 «KOP» Ha «5PR» 1 «10PR» cOOTBETCTBEHHO.
13.5.2 CneuynanbHaa MapkupoBska (Npun HEO6XOAMMOCTN)

a) MNocTosiHHasi BpeMeHW BTOPUYHOTo KoHTypa (Ts)\

b) conpoTuBneHue BTOpuYHOi o6mMoTKM (Rct) npu Temnepatype 75 °C.

14 JononHutesibHble TPebOBaHMA K TpaHCdopMaTopamM Toka A/1A 3aluUTbl
knacca PX

14.1 XapakTepucTuKu TpaHCOpMaTOpOB TOKa ANS 3alWunTbl Knacca PX

B cneuundmrkaunm fomkHbl OblTb YkasaHbl crefylolne xapakTepucTukm TpaHcopmaTopoB Toka Ans
3awmnTbl knacca PX:
a) HOMMWHa/bHbI/i NEepPBUYHbIA TOK /[

30



FOCT IEC 60044-1—2013

b) HOMWHanNbHbLIN BTOPUYHBLIA TOK (7sh);

C) HOMUWHasbHbIA KO3 PUUMEHT TpaHcdopmaumn (He fosmkeH npesbiwaTb +0,25 % OT COOTHOLWEHMUSA
HOMWHaNbHbIX TOKOB);

d) npegenbHoe 3HayeHue 3. [. C. B TOUKe nepernba buxapakTrepucTuku HaMarHM4MBaHus;

€) npefenibHblil TOK HamarHmuMBaHusa 1e B TOUke nepermba xapakTepuUCTUKM HamMarHM4ynBaHus;

f) conpoTmBneHne BTOpUYHOK 06MOTKM Npu Temnepatype 75 °C (Rct);

g) pesucTMBHas cocTasnsLlLas HOMUHaNbHON Harpysku (Rb);

h) koachumumneHT npegensHoin kpatHocTh (Kx).

MpumeyaHune — lMpegenbHoOe 3HAYEHME 3. 4. C. B TOUKe nepernba xapakTepucTUKN HamarHuunBaHusi 06bIYHO
BbIUMC/IAOT MO chopmyne

~ Kx(Rci + RbVsn.
14.2 Tpeb6boBaHUS K NPOYHOCTU M30NALUN TpaHCOpMaTOpPOB TOKa A1 3aWmnTbl Knacca PX

14.2.1 Tpeb6oBaHWA K MPOYHOCTU M30AALNN BTOPUYHON OOMOTKM

M3onaums BTOpMYHOIK 06GMOTKM TpaHcopmaTopoB TOka knacca PX, mmewlwmx 3HavyeHue 3. 4. C.
Ek > 2 kB B Touke nepernba xapakTepuCcTUKM HamarHM4ynBaHus, OO/DKHA BblAepXuBaTb npunoxeHune 5 kB
[eliCTBYOLWEero 3Ha4yeHUs NepemMeHHOro HanpsXXeHWs HOMWHAas/IbHON NPOMbILWIEHHON 4acToTbl B TeyeHue
60 c. Ansa EK< 2 kB 3aTO HanpshkeHne JO/MKHO cocTaBnAaTb 3 KB B TeyeHne 60 c.

14.2.2 TpeboBaHNsA K MPOYHOCTN MEXBUTKOBOI N30NALUN

Onsa 3awuTHbIX TpaHchopmaTopoB TOka knacca PX, umewwmx 3. 4. €. B TOUke nepernba < 450 B,
MEXBUTKOBaA M30MALUA OOMXKHA BblAepXuBaTb HaNps>XeHne, UHAYKTMPOBAHHOE HOMUWHa/IbHbIM TOKOM B CO-
oTBeTCTBUM C 8.4. ina TpaHCcOpMaTopoB TOKa C 3. . C. B ToUke nepernba > 450 B 370 HanpshkeHne 40/IKHO
COOTBETCTBOBATb NMMKOBOMY HanpsixeHuto, B 10 pa3 npesbilwalwemMy A4eACTBYOLWYIO 3. 4. C. B TOUKe nepe-
rmbéa, wam cootBeTcTBoBaTb 10 KB NMKOBOro 3HayeHus, ecnm 3. 4. C. MeHbLUe.

MpumeyaHn e— N5 HEKOTOPbIX JIMHWIA 3/1EKTPONEPeayn CBEPXBLICOKOrO HaMpshkeHUsi 601ee BbICOKMIA npe-
[leNn MUKOBOTO 3HAYEHWS1 HaNPSHKEHUST MOXET ObITb COrlacoBaH MeXAy MPOM3BOAMTENIEM U 3aKa3UMKOM.

14.3 TunoBble UCNblITaHNA TpaHcopMaToOpOB TOKa AN 3awuTbl kKnacca PX

JononHUTEeNbHO K UCMbITAHWMAM, YKasaHHbIM B pasfene 7, Ana TpaHcdopmartopos Toka knacca PX
cnefyeT NPOBOAUTL UCMbITAHUA, NPUBEAEHHbIE HUXE.

14.3.1 TlpoBepkKa KOHCTPYKLUUN C HU3KUM pPeakTUBHbLIM COMPOTUB/IEHUEM

B nepBylo oyepefb, NOATBEPXKAEHNEM TOr0O, UTO KOHCTPYKUUA MMEeT HU3KY0 peakTUBHYIO CcOCTaB/A-
IOWYI0, SABNSETCA CXemaTuyeckuii yepTex, rae nokasaHo, 4to TpaHcopmaTop Toka MMeeT YyANIMHEHHbIN
KO/bLEBOI cepAeyvyHUK C PpaBHOMEPHO pacnpefenieHHbIMK BO34YLWHbIMKU 3a30pamMu, paBHOMEPHO pacnpe-
JEeNeHHYI0 BTOPUYHYIO OOMOTKY, NEepBUYHbLIA MNPOBOAHWK, CUMMETPUYHO PAaCMOJIOXKEHHbIT OTHOCUTE/bHO
OCW BpalleHus, 1 TO, YTO MOXHO He y4yuTbiBaTb BAIMAHWE MNPOBOAHWKOB NpUMbIKaKOLWMX ha3 BHe Kopnyca
TpaHcdopmaTopa Toka M cocefHux has. Ecnv ¢ ncnosb3oBaHMeM TOJIbKO YepTexa He ygaeTcs A06MTbCS
cornacua mMexay npovsBoAuTeneM 1 3akas3umkom, MOATBEPXAEHWEeM TOro, YTO KOHCTPYKLMSA COOTBETCTBYET
Tpe6oBaHUAM HMU3KON pPeakTUBHOI cocTaBnsloLeli, ABNAeTCA onpeAesieHne NOoAHOW NOrpewHocTn ANsa non-
HOCTbIO YKOMIM/IEKTOBAHHOW BTOPWMYHOW LLEnn C UCNosib30BaHMeM 1t060oro n3 npAMbIX MeTOA0B MCMbITaHUSA,
yKaszaHHbIX B A.5 nnn A.6 npunoxeHusa A, npy BTOPUYHOM TOKe, paBHOM KX ¢Isn, n BTOpMYHOI Harpyske,
paBHoi Rb. B aTom cnyyae noATBEepXAEeHUEM TOr0, UTO KOHCTPYKLMA UMEEeT HU3KYI0 PeakTUBHYH COCTaB/Isi-
oWy, cYMTaeTca TO, YTO 3HaYeHWe MOJIHOW MOrpPeLHoCTH, NOoSlyYeHHOe NPAMbIM METOAOM MWCMblTaHui, B
1,1 pa3a MeHblue pacCUYMTaHHOWN MO xapakTepucTuke HaMarHM4YnBaHuA.

MpumeyaHune — Tpebyemble 3HAYEHUA NEPBUYHOIO TOKA AJ15 NPOBEAEHNS UCTIbITAHWIA MOHON NOrpeLLIHOCTy
NPAMbIM METOAOM Ha OonpefesieHHbIX TUnax TpaHcqopMaTopoB MOryT ObiTb HEBO3MOXHbI /1 BOCMPON3BELEHUS Npu

MoMOLLY 060pYAOBaHMs, TPAAULMOHHO MCMOSIb3yeMOoro NpPou3BOAUTENSAMU ANS 3TUX Leneid. Mpyu 3ToM ucnbiTaHust Ha
60/1e€e HU3KMX 3HAUEHMSIX NEPBUYHOTO TOKA JO/MKHbI GbITb COrMlacoBaHbl MeXay NPOU3BOAUTENEM U 3aKa3UMKOM.

14.4 Tpunemo-cpaTtoyvHble UCMbITaHNA TpaHCOPMaTOpPOB TOKa A/1A 3almnTbl Knacca PX

[ONoNHNTENBHO K UCMbITAHUSM, YKa3aHHbIM B pasgene 8, Ana TpaHcgopMaTopoB Toka knacca PX
cnefyeTt NpPOBOAWTL UCMbITAHWUS, NMPUBEAEHHbIE HUXE.

31



FOCT IEC 60044-1—2013

14.4.1 2. pa. c. BTOYKe nepervda EK n npegenbHbIl TOK HaMarHuyumBaHus /e

CuHyconfanbHoe 3HayeHme HanpsKeHus HOMUHasIbHOl 4acToTbl, PABHOE HOMWHA/IbHOMY 3HAYeHUIo
3. . C. B TOUKe nepernba xapakTepUCTUKK, JO/MKHO OblTb MPUIOXKEHO K NOJTHOCTBIO YKOMMN/IEKTOBAHHON BTO-
pu4YHOI Uenu (TOK HamarHMynBaHusa LOJ/HKEH U3MEPATLCS), BCe oCTaslbHble Lenu A0/KHbl 6blTb PA3OMKHYTHI.

14.4.2 ConpoTuB/ieHMe BTOPUYHON uenn Rct

Mpn ncnblTaHn [OMNKHO ObiTb N3MEPEHO CONPOTUB/IEHUE MOJSIHOCTHIO YKOMMN/IEKTOBAHHON BTOPUYHON
uenu. MNonyyeHHoe 3HaYeHMe nNpu BBeAEeHUU nonpasok Ana 75 °C He [O/KHO Npesbiwatb cneunduymnpo-
BAHHOIO 3HayeHus.

14.4.3 MorpewHOCTb KoadhpurUumMeHTa TpaHchopmaumn (£,)

KoathpuumeHT TpaHcopmaumn AomkeH onpefensatbca B cooTBeTcTBuM ¢ IEC 60044-6 (npunoxe-
Hnem E). MorpewHocTb koadhpuymeHTa TpaHcopmaLun He A0/DKHa NPeBbIWaTb 3HaYeHus, yka3aHHOro B
14.1 nepeuyncneHue c).

MpumevyaHune — [laHHOEe UCNbITAHWE MO COrNACOBaHWMI0 MEXAY MPON3BOAUTENIEM W 3aKa3UMKOM MOXET ObITb

3aMEHEHO Ha YMPOLLEHHOEe WCMbITaHWe, NPY KOTOPOM M3MEPEHWE MOFPELLUHOCTM KO3h(uMLMeHTa MacluTaGHoOro Npeo6-
pas3oBaHKs MPOM3BOAWTCS NPU HY/IEBOI HArpyske.

14.4.4 VicnblTaHNUA MPOYHOCTU U30NALUN

VicnelTaHns NpoBogAT ANs TOro, 4To6bl NOATBEPAUTL COOTBETCTBME TpeboBaHUiA K MPOYHOCTM M30/5-
uun, ykasaHHbole B 14.2.1. MeToabl UcnbiTaHuii NnpueegeHsl B 8.3.

14.4.5 VcnblTaHUA MPOYHOCTN MEXBUTKOBOIW M30NAUMN

VcnbiTaHna npoBoAAT AN TOro, 4To6bl NOATBEPAUTL COOTBETCTBME TpeboBaHWA K MPOYHOCTM M30/5-
uun, ykasaHHble 14.2.2. MeToabl UCNbITaHU NpuBefeHbl B 8.4.

145 MapknpoBo4yHasa 3aBofckada Tabsnmnyka TpaHcopmaTopoB TOKa AN 3awnTbl kKnacca PX

14.5.1 OcHOBHas MapKupoBKa

Cwm. 10.2.

14.5.2 CneuuanbHaa MapKkMpoBKa:

a) HOMMWHaNbHbIA KO3 PULMEHT TpaHcopmaymu;

b) 3. 4. c. B Touke nepernba Ek;

C) TOK HamarHuuymsaHus /e B Touke nepernba nnn/m nNx yctaHOB/IEHHOE NPOLEHTHOE OTHOLIEHUE;

d) conpoTtuBneHve BTOPWYHOW LEenu Npu HOMWHANBLHON Harpyske u Temnepatype o6moTku 75 °C Rct.
3akasumk MOXeT Takxe 3aTpeboBaTh:

e) KoapdhuuMeHT npeaenbHoi kpaTHoCcTU KX;

f) HOMWHanbHOE conpoTuB/iEHME Harpysku Rb.
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KoathdpmumeHTbl MOryT ObITb onpegeneHbl C UCNoMb3oBaHeM (hopMysbl:

Kk = em(W-1000)/8150
roe H— BbicoTa Haf, ypoBHEM Mopsi B MeTpax;
T = 1— 4515 HanpshKeHUs1 NPOMbILLIEHHOW YacToTbl U FPO30BOrO MMMY/IbCa;

T = 0,75 — 419 HaNpsHKeHUs KOMMYTaLMOHHOTO MMMy Ibca.

PucyHok 1 — KoppeKTUpyHLmMii BbICOTHbIA KO3dhuumeHT
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O

@)

T — CW/I0BOI MCNbITYeMblii TpaHchopmaTop; Ca — W3MEpPUTENbHbIA TpaHCcopMaTop, UCNbITaHWUSI KOTOPOTo NPOBOAST; Ck — KOHAEHCA-
TOp CBSI3W; M — YCTPOICTBO A/151 U3MEPEHUsI YacTUYHbIX pa3psaoB (ganee — UP); Zzm — usmepuTenbHblii MnegaHc kabens u npubopa;
Z — cpunbTp (He NCosb3yeTcsi, eCnn Ck SIBASETCA EMKOCTbIO UCMbITYEMOro TpaHchopmaTtopa)

PucyHok 2 — Cxema 13MepeHust YpoBHS YaCTUUHbIX pa3psiioB

MpumMmeyaHune — OGO3HAUEHNS aHA/IOTMYHbI 0603HAYEHVSIM, NPUBEAEHHBIM HA PUCYHKE 2.

PucyHok 3 — AnbTEpPHATUBHASI CXeMa U3MEPEHNSI YPOBHS YACTUYHBIX pa3psifioB



FOCT IEC 60044-1—2013

@)

T — CWJI0BO MCNbITyeMbIli TpaHchopMaTop; Ca— W3MepUTeNbHbI TpaHCchopMaTop, UCMbITAHUSE KOTOPOro MPOBOASAT; Cal — [OMNOJIHU-
TenbHbIi 06beKT, 6e3 Hanmunsa UP (unn Ck — KOoHAEeHcaTop CBSA3W); M — YCTPOWCTBO AN namepenusa YP; Zml n Zm2 — usmepuTesbHbll
nmnegaHc kabeneii n npu6opos; Z — hunsTp

PucyHok 4 — MNprMep MOCTOBOI CXEMbl M3MEPEHUST YPOBHS YaCTUUHBIX Pa3psifoB

MpnmevyaHne — O603HayeHNss aHaNnorMyHbl 0603HaAYEHNAM, npvBefeHHbIM Ha PUCYHKE 2.

G — WUMNY/bCHbIN reHepaTop ¢ eMKocTbio CO

PucyHok 5 — Mpumep KasM6poBKX Lienu, npeaHasHauyeHHol 41t N3MEPEHSI YPOBHSI YaCTUUHBIX PaspsifoB
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Ca— 06BbEeKT ucnbiTaHuil; Z — chunbTp; B — HeKopoHuUpyowas Harpyska; M — M3MepuTeibHoe YCTPOICTBO;
Zs + f?1+ R2 = 300 Om; T — cunoBOIi UcnbiTyemblii TpaHcpopmartop; Zs, Cs, L,, Rv R2— cm. CISPR 18-2

PucyHok 6 — Cxema n3mMepeHus ypoBHSA pagnonomex

PucyHok 7 — M3mepeHue nepefaBaeMbix nepeHanpsixeHuii.
Cxema VCrbITaHWsl U 3/1era3oBblii KOMMYTaTOP
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PucyHok 8 — V3mepeHue nepepaBaembixX
nepeHanpshkeHnit. Tunosas ncnbiTatesibHas
ycTaHoBKa

dopma BOMHbI B

PucyHok 9 — Vi3mepeHue nepefaBaeMbIx NepeHanpsikeHnin. VcnbitatesibHble (0OpMbl BOJTHbI
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MpunoxeHve A
(ob6s13aTeNIbHOE)

TpaHcdopmaTopbl TOKa AN 3aWUTbl

Al BekTopHasa gunarpamma

Ecnv npegnonoxutb, 4To TpaHCOPMAaTOp TOKa M Ero Harpyska CofepXar TOMIbKO JIMHENHbIE 3/IEKTPUYECKMEe 1 Mar-
HWUTHbIE KOMMOHEHTbI, NEPBUYHBIV TOK, BCE APYre TOKU, HANPSHKEHUS U MarHUTHbIE NOTOKM SBASIOTCA CYHYCOMAANbHBIMY,
TO paboTa TpaHchopmaTopa MOXET 6bITb NPOVAICTPUPOBaHA BEKTOPHOW AMarpammoit (CM. pUCYHOK A.1).

Ha pucyHke A.1 IS npeactaBneH kak BTOPUYHbLIA TOK. OH MPOXOAUT Yepe3 CONpPOTMB/IEHNE BTOPUYHON OBMOTKM 1
Harpysky, kotopas onpefensieT MarHuTygy W HanpasfieHue HeoOXOAMMOro HaBeAEeHHOro HanpshkeHus ES n marHutHoro
notoka ®, KOTOpbI NPOXOAWT NEPNEHAUKYIAPHO BEKTOPY HANpshKeHMs. STOT MNOTOK YyCUIMBAETCSA TOKOM HamMarHM4nMBaHusi
7e, IMEKLLMM HaMarHUYMBatoLLMA KOMMOHEHT 1T , KOTOpbI NapaniesieH MarHUTHOMY MOTOKY @©, M aKTUBHbI/ KOMMOHEHT
7a, KOTOpbIV NapasneneH HanpshkeHnto. CyMMO BEKTOPOB BTOPUYHOIO TOKa 7SUW TOKa HamMarHuyvMBaHus /e SBnseTcs Bek-
Top 1p, NpeAcTaBnsAOLWMi COBO NEPBUYHBIA TOK, NMOAENEHHBIA Ha KO3(ULMEHT TpaHcdopmMaummn (KONMYECTBO BUMTKOB
BTOPWYHOM 0OBMOTKM K KONIMYECTBY NEPBUYHONA).

Takum o6pas3om, N1 TpaHchopmaTopa Toka C BUTKOBbIM KO3QR(MUMEHTOM, paBHbIM HOMUHa/IbHOMY Ko3adhdhnum-
€HTY TpaHcdopMaumu, pasHuLa B A/IMHE BEKTOPOB |S 1 7p, OTHECEHHAA K ANMHE | ", 1 ABNSETCA TOKOBOW NOTPELLUHOCTbIO B
COOTBETCTBMM C onpegenexHmem B 2.1.10, a yrnoBas pasHuua SABNSETCA YI/I0BON MOrPeLHOCTbI0 B cooTBeTCTBUM € 2.1.11.

A.2 BuTKoBas Koppekuus

Korga BWTKOBbIN KO3h(ULMEHT OTAMYaeTca (06GbIMHO OH MEHbLUE) OT HOMUHa/IbHOTrO KoadoduumeHTa TpaHcdop-
Mauun, TpaHcopmaTop ToKa MOXET UMETb BUTKOBYIO koppekumio. OueHuBasi paboTy TpaHcgopmaTopa, Heobxoaumo
onpefennTb pasHuLy Mexay 7p, NepBUYHLIM TOKOM, MOAENEHHbIM Ha BUTKOBbIA KOI(MMLMEHT, 1N T, NEPBUYHBIM TOKOM,
nofeneHHbIM Ha HOMWHa/TbHBI KO3ddmumeHT TpaHchopmauym. OTCYTCTBME BUTKOBOW KOPPEKUMM O3HadvaeT, uto Pi=1"
Ecnn BUTKOBas KOppeKUumMsi NpuUcyTCTBYeT, PoT/iMyaeTcst oT 7" 1 XOTA 7p UCNONb3yeTcsl B BEKTOPHOI AnarpamMme, aM'mc-
nonb3yeTcs AN onpefeneHns TOKOBOW NOrPeLlHoCTH, 3TUM ByAeT NokasaHo, YTO BUTKOBas KOPPEKLMS BIUSET Ha TOKOBYHO
NOrpPeLLUHOCTb (M OHa MOXET ObITb HAMEPEHHO MCMNOJIb30BaHa /19 3TON uenn). O4HaKo BEKTOPbI PY 7p MMEIOT O4MHAKoBOE
HanpasfieHve, N03TOMY BUTKOBas KOPPEKLMSA HE OKa3blBAET BAVSHUA Ha YIr/IOBYIO NOTPELLHOCTb.

Tawke $CHO, 4YTO B/MSHWE BUTKOBON KOPPEKLUMW HA MOSHYK MOTPELIHOCTb MEHee ee B/IMSHUS Ha TOKOBYH
MOrpeLUHOCTb.

A.3 TpeyrosbHVK NOrpeLHocTen

Ha pucyHke A.2 n3obpaxeHa BEpPXHSS YaCTb pucyHka Al B yBe/MYEHHOM Maclitabe, 1 Npy AasibHeWeM paccmo-
TPEHUW 3Ta YI/10Bas NOrpeLlHOCTb HACTO/IbKO Masla, YTO [/1s NPpakTUYeckux Leneii fsa Bektopa IS u 7p MoryT cumtarbest
napannenbHbIMi. ECin BUTKOBas KOPPEKLMS OTCYTCTBYET, NMOCPeACTBOM MPOEKUMM 7e Ha 70, MOXHO OnpeaenunTb, YTo npu
MX annpokcuMaumy BHYTPUasHbIii KOMNOHEHT (A/), MOMyYEHHbI OT 7e, MOXET ObITb MCMNOMb30BaH BMECTO apudimeTnye-
CKOVi pasHuLpbl Mexay 7p 1 7SA18 NoslyYeHUst TOKOBOW MOrPeLlHOCTU W, aHaUT0rMUYHO, PEeakTUBHbBIA KOMMOHEHT A7p, nosy-
YEHHbIIi OT 7e, MOXeT BbITb MCMOL30BaH A/151 TOr0, YTOObI BbIPa3WTh YI/IOBYIO MOrPELUHOCTb.

Mpy BblLENepeyncneHHbIX YCI0BUSAX TOK HaMarHMunBaHus 7e, nodeneHHbIn Ha 7", paBeH NOJHOM MOrpeLlHoCcTy B
cootseTtcTBuM € 2.1.31.

Takum 06pasom, ana TpaHcdopmaTopa Toka 6e3 BUTKOBOW KOPPEKLMK 1 MPU YC/IOBKAX, KOrAa BEKTOPHOe npeacTas-
NleHne uenecoobpasHo, TOKOBasA, Yr/ioBast 1 NosiHas NorpelHocT 06pasyoT NPSAMOYTO/bHbIA TPEYrosibHYK.

B 3TOM TpeyronbHWKe rMnoTeHysa, npeacraBnstollas coboli NoHy NOrpeLlHoCTb, 3aBUCUT OT MarHUTyApbl NOIHOTO
Harpy304HOro MMnegaHca, BKIoYatoLLEro B ce6s1 Harpy3ky 1 BTOPMYHYKO OBMOTKY, TOr4a Kak HanpasiieHne Mexzy TOKOBOW
1 YIN0BOI MOrPELLHOCTSIMU 3aBUCUT OT KO3(hMLMEHTOB MOLLHOCTM MOJIHOTO HArpy304HOro MMMeAaHca v Toka HamarHu-
yvBaHus. Hynesoe (ha3oBoe CMeLLEeHNe ABMAETCA pe3ynbTaTtoM, Korja fBa KoahdmumeHTa MOLWHOCTU paBHbl, T. €. Korga
7Su Te HaxogATca B hase.

A.4 TlonHasA NorpewHocTb

Hannume HenvHeiHocTel B TpaHchopmaTope Toka, KOTOpble MOry SBASTLCA MPUYMHON BO3HMKHOBEHWS BbICOKO-
YaCTOTHbIX FAPMOHUYECKMX UCKEKEHWI TOKA HaMarHM4BaH1sl 1 BTOPUYHOIO TOKa, AenaeT NPpYMEHEHNe BEKTOPHOro npes-
CTaB/IEHVSA MOrPELLHOCTEN HeonpasAaHHbIM, 1 Torga Hanbonee BakHbIM CTAHOBUTCA onpefesieHne MosiHOW MorpeLLHocTy
(cm. pucyHok A.3).

370 U ABNAETCA 06BbACHEHWEM TOr0, YTO MOJIHAsA MOrpPeLIHOCTb onpeaensieTcsa cornacHo 2.1.34, a He NPOCTbIM C/10-
)XEHMEM BEKTOPOB TOKOBOW U YINI0BOV MOrPeLUHOCTEN, Kak nokasaHo Ha pucyHke A.2.

Takvum o6pas3om, B 06LeM c/lyyae MNosiHas MOrpellHOCTb XapakTepusyeT Ha/myve OTKIOHEHWI OT uaeasbHOro
TpaHcdopmaTopa ToKa, KOTOpble Bbi3BaHbl MPUCYTCTBMEM BO BTOPUYHON LEMM BbICOKOYACTOTHbIX rAPMOHVK, KOTOpbIe OT-
CYTCTBYIOT B NEPBUYHON Lienun (B HACTOsALEM CTaHJapTe NePBUYHbLIA TOK BCErAa CUMTaAeTC CUHYCOMAAbHBIM).
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A.5 OnpepernieHne NOMHOM NOrPELLHOCTY NPSAMbIM METOAOM

Ha pucyHke A.4 nokasaH TpaHcchopmarTop Toka C BUTKOBbIM koaddouumeHtom 1/1. OH nepsBbiM BbIBOAOM OAHOM
0OMOTKM NOACOEANHEH K MCTOYHUKY NEPBUYHOIO (CMHYCOMAAIbHOIO) TOKa, a NepBbiM BbIBOAOM APYroi 06MOTKM NOAK/H0-
YEH K BTOPUYHOI Harpyske ZB c NMHelHbIMY XapakTepucTukamm, npy 3TOM BTOpPbIE BbIBOAb! 3TVX OOMOTOK NOAK/IHOHEHBI K
amnepmeTpy Tak, 4To6bl 06a Toka (MepBUYHbLIN M BTOPUYHDIA) NPOXOAWN Yepe3 amnepMeTp, HO B pasHbIX HanpaB/eHUsX.
B aTOM cnyyae pe3ynbTUPYHOLLWIA TOK, NPOXOAALLMIA Yepe3 amnepmeTp, ByaeT paBeH TOKY HamMarHMYMBaHUS Mpu yC/10BUM
NpeBaIPoOBaHNs CUHYCOMAA/TBHOTO NEPBUYHOIO TOKA Hag, BTOPUYHBLIM, a AeliCTBYOLLLEee 3HAYeHNe 3TOro TOKa, OTHECEH-
HO€e K [eliCTBYIOLLEMY 3HAYEHWIO NEPBUYHOIO TOKa, W ByAeT ABMATLCA MOJHON MOrPeLLIHOCTbI0 B COOTBETCTBUM C 2.1.34 1
BblpaXXaeTcs B MPOLeHTax.

Ha pucyHke A.4 npeacrasieHa OCHOBHAsA Cxema /18 MeToa NPsMbIX U3MepPeHUWiA NosIHOM NOrpeLHoCcTy TpaHcdop-
MaTOpOB TOKa C HOMUHa/TbHLIM KO3ththuLmMeHTOM TpaHchopmauum, paBHbIM eauHULE.

Ha pucyHke A.5 npeacrasneHa OCHOBHasA cxema MeToda NpsMbIX U3MepeHuid NMOSHOW NorpewwHocTy TpaHcdopma-
TOPOB TOKA& C HOMWHASIbHLIMK KO3hdhuumeHTamm TpaHcopMmaumm, OT/IMYHBIMK OT eAuHULbL. Ha 3Toil cxeme nsobpaxe-
Hbl ABa TpaHcdiopmaTopa Toka C 0AMHaKOBbIM HOMWHa/IbHBIM KO3dhhuLmeHTOM. CunTaeTcs, YTo TpaHcdopmMaTop Toka,
0603HauYeHHbIN OGYKBOIM «N», UMEET HEe3HAUMTENbHYIO MOJHYIO NOTPELIHOCTb B NPEBaIPYHOLLMX YCI0BUSAX (MUHUMa/IbHASA
Harpyska), B TO BPEMSI KaK UCMbITyeMbliA TpaHCGOPMAaTOP TOKa, 0603HAYEHHbI BYKBOIM «X», NOAKIOYEH K HOMUHA/IbHO
Harpyske.

O6a TpaHcdopmaTopa 3anMTasatoT OT OAHOr0 UCTOYHMKA CUHYCOMAIbHOrO NePBMYHOTO TOKa, NMPW 3TOM amnepmMe-
TPbl MOAKIHOYEHbI AN U3MEPEHUA pPasHULbl Mexay ABYMS BTOPUYHbIMK Tokamu. Mpy Takmx yCnoBUSX OTHOLUEHVE feit-
CTBYIOLLMX 3HAYEHWIi TOKa B amnepmeTpe A2 K AeCTBYIOLLEMY 3HAUEHUIO Toka B amnepmeTpe Al6yaeT ABNSATLCA NOHON
NOrpeLLIHOCTbI0 TpaHcdopMaTopa X, OTHOLLEHME BbipaXkaeTcs B MPOLEeHTax.

Mpy MCNoNb30BaHWK 3TOTO METoda BaXKHO, YTOObI MOSIHAA MOrpelHocTb TpaHcdopmatopa N 6bina HesHaunTeslb-
HOI AN AaHHbIX YC/I0BWIA NPUMEHEHNS, T. €. HEJOCTATOYHO TOro, YTo6bl MOHAsA NOrpeLHocTb TpaHcopmartopa N 6bina
MPOCTO M3BECTHA, MOTOMY KaK MOJIHas NOrPeLlHOCTb C/IOKHA MO CBOeW npupoge (MMeeT MCKabKEeHHYK BOJTHOOGPasHyto
chopmy) 1 nobas nonHas NOrpeLHOCTb ATA/IOHHOrO TpaHcdopmaTopa N He MOXeT ObiTb MCMNOMb30BaHa A1 MONpPaBKy
pesy/ibTaToB U3MEPEeHW Npy UCTbITAHWSIX.

A.6 AnbTepHaTUBHbIV MeTOZ, NPSIMOro U3MepPeHUs1 MOSTHOW MOrPeLUHOCTY

[N “3mepeHus NosIHON MOrpeLuHoCTU MOrYT UCMO/b30BaTbCA a/lbTepHATVBHbIE METOAbI, OONH 13 TaknX METOLOB
npeacTasfieH Ha pucyHke A.6.

Cxema meToga, NpefcTaB/IeHHOro Ha pucyHke A.5, TpebyeT WCMOo/b30BaHNsA «CMeLnasibHOro» 3Ta/lOHHOro TpaHc-
dopmatopa N ¢ koathhnLMeHTOM TpaHchopMaLumn Takim Xe, Kak 1y TpaHcchopmartopa X, U UMELWUM He3HAUNTE TbHYH
MOJIHYIO MOrPELLHOCTL NPY NEPBUYHOM TOKe NpefesibHON KpaTHOCTW. Cxema MeTofa, NPefCTaB/IeHHOro Ha pucyHke A.6,
[aeT BO3MOXHOCTb MCMO/Ib30BaTb 3Ta/IOHHbIe TpaHcdhopmaTopbl Toka N 1 N' npy HOMUHANBbHBIX NEPBUYHbLIX TOKaxX Win
6/IM3KNX K HUM, YTO NO3BOMSET JOCTATOYHO J/IETKO BbINOHUTL TPE6OBaHUE K MasibiM 3HAYEHWUAM MOJHBIX NOrpeLlHoCTel
AN 3TUX 3TaNOHHBIX TPaHCOPMaTOPOB.

Ha pucyHke A.6 TpaHcdopmatop X sBASETCS UcnbiTyeMbiM. pu 3TOM 3TanoHHbIA TpaHcdopmatop N nmeeT Ho-
MWHaSIbHbIA NEPBUYHBIA TOK MarHUTYO0R TOro e Nopsiaka, YTo 1 NepBUYHBIA TOK NPeAesibHON HOMUHaIBHON KpaTtHOCTU
TpaHcdopmartopa X (TOK, MpW KOTOPOM credyeT NpoBOAWTb WCMbITaHWs), a 3TasloHHbIM TpaHcdopmatop N' nmeeT Ho-
MWHaSIbHbIVA NEPBUYHBIA TOK C MarHUTYAOlM TOTO Xe NOpsAKa, YTO M BTOPWYHBIA TOK, NPY COOTBETCTBYIOLLEM 3HAYEHWUU
NepBMYHOrO TOKa NpeaesibHOM HOMUHa/TBHOWM KpaTHOCTU TpaHcdhopMaTopa X. Cnegyet OTMEeTUTb, YTO TpaHcdopmatop N'
ABMSIETCA YacTbio Harpyskn ZBTpaHcdopmaTopa X, 1 3TO HE06X0AMMO YUNUTbIBATL NMPY ONPeAeNeHNN 3HAYEHUI Harpy3Kku
Ze. A1 n A2 Ha cxeme — amnepMeTpbl, Npy aToM A2 N3MepsieT pasHuLy Mexay BTOPUYHbIMY TOKaMu TpaHCcdopmMaTopoB
N wun N

Ecnn NpuHATb, Y4TO HOMMHa/bHLIA Ko3dhULmeHT TpaHchopmauum TpaHcdopmatopa N—Kn, TpaHcchopmatopa
X—Kmx u TpaHcgopmaTtopa N'—Kr To koadpdpuumeHT KnpomkeH 6biTh paBeH npoussefeHnto 1 K, md

T.e. Kn=K"-Kmnx

Mpu 3TUX YCNOBUSIX AeicTBYylOLIEe 3Ha4YeHVst Toka B amnepmeTpe AV COOTHECEHHOEe C TOKOM B amnepmetpe A2,
SIBNSIETCS MOJHOW MOrpeLlHOCTbI0 TpaHcdopmaTopa X 1 BbpakaeTcs B NMPOLeHTax.

MpnmevyaHne — lpy ncnonbL3oBaHNM METOAOB, MPEeLCTaB/IEHHbIX Ha pucyHkax A.5 n A.6, B KauecTse amrnep-
mMeTpa A2 cnefyeT NPUMEHATb HU3KOMMMEAAHCHbIE MPUOOPbLI, MOCKOMBbKY NafeHue HanpshkeHUs Ha 3TOM amnepmMeTpe
(OeneHHoe Ha KoathdmumeHT TpaHcopmaummn TpaHcdopmartopa N, npefcTaBneHHOro Ha pucyHke A.6) ABNSETCA YacTbio
Harpy3o4HOro HanpshxeHus TpaHcpopmaTopa X, 1 310 BefleT K YMEHbLUEHWIO Harpy3ku JaHHOro TpaHcdopmaropa. AHaso-
TMYHO MafieHNe HaMpPsHXKEHUS Ha 3TOM amrepMeTpe yBenndvMBaeT Harpysky TpaHccopmatopa N.

A.7 Vicnonb3oBaHWe AaHHbIX O NOSIHOW MOrpPeLHOCT

UncnoBoe 3Ha4YeHVe MOJIHON MOrPeLlHOCT He MOXET OblTb MEHEE BEKTOPHOW CyMMbl TOKOBOWA 1 YI/I0BOW MOrpeLL-
HocTelt (MocnedHssl BblpaXaeTcs B CaHTMpagmnaHax).

CnepoBaTtefnibHO, MOJIHAs MOrPELLHOCTb BCErja XapakTepusyeT MaKCMMaslbHO BO3MOXHblE 3HAYEHWUSI TOKOBOW U
Yr0BOV NOrpPeLLHOCTENA.
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Oco06blii MHTEpEC CrieayeT NPosiB/ATL K TOKOBOW NOTPELHOCTY B paboTe C pesie MakCUMasibHOTO TOKa, a K Yr/10BOW
norpeLwHoCT — npu paboTe ¢ ha3ouyBCTBUTENbHBLIMU pene (Hanpumep, HanpaBfeHHbIMU pene).

B cnyvae ¢ audpdpepeHumanbHbiMi pene cneayeT yunTbiBaTb KOMOGUHALMIO MOSHBIX MOFPELUHOCTEN MCMOosb3yeMbIX
TpaHchopmMaTopoB TOKa.

BO3MOXHOCTb YMEHbLUMTL MOJIHYH0 MOrPeLUHOCTb ANSt AOCTWKEHNS TPEGOBaHW OrpaHNYeHUsi TapMOHUYECKUX CO-
CTaB/ISAOLMX BTOPUYHOTO TOKA ABAAETCSA AOMNOMHUTE/IbHLIM NPEUMYLLECTBOM M HEOBXOAMMbIM YCNOBUEM /181 NPaBUILHOM
paboTbl ONpefesieHHbIX TUMOB pese.

PucyHok A.l
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PucyHok A.6
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MpunoxeHve B
(cnpaBo4HOE)

McnbliTaHne MHOToKpaTHbIMN Cpe3aHHbIMW nMmnynabcamMmun

WcnbiTaHve AOMKHO NPOBOAMUTLCA MMMY/IbCaMi OTpULLATE/IbHOW NOISAPHOCTM, CPe3aHHbIMK 6/IM3KO K BEPLUMHE.

BupTtyasibHO 4NNTENBHOCTL MMMYy/bCca 40 cpe3a, N3MepeHHoro B cooteeTcTeum ¢ IEC 60060-1, Ao/mKHa COCTaBNATb
npnénusutensHo 0,5 Mkc. Llenb cobmpaloT TakuM 06pa3oM, YTO Nepexos MMMysibca B NMPOTMBOMOMOXHY MOMSAPHOCTb CO-
cTaBnseT nopsigka 50 % NMKOBOro 3HAYEHUS, YTO A0/DKHO MOATBEPXAATLCS €r0 perucTpaumei.

3HayeHVe NMKOBOro HarnpsxeHUs cpe3aemoro umnysbca coctassnseT 60 % OT HOMUHa/IbHOrO NpeAesibHOro Hanps-
XEHUA UCNbITaTeIbHOro rpo30BOro UMMy/ibea.

He meHee 100 vmnynbCOB HeobxoAMMO NOAATH A1 NPOBEPKM HaNMuMA WM OTCYTCTBUS Henonagok. Vmnynbcbl
LOMKHbI NOJAABATLCA C MHTEPBA/IOM NPUOGAN3UTENBHO OAVH UMMY/IbC B MUHYTY.

Mepepn vcnblTaHNEM 1 Yepes3 TpU AHA Noc/e UCMbITaHUA Heo6XoAMMO NPOM3BECTU aHaslM3 ra3oB, PACTBOPEHHbIX B
macne TpaHccopmaTopa.

Kputeprem oueHkn pesyrnbTata UChbITaHns JO/MKEH ObiTb KOMIMYECTBEHHBIA COCTaB BbISAB/IEHHbIX ra30B (y4uTbiBa-
€TCA COOTHOLLEHNE KOIMYECTBA TO/IbKO BaXKHbIX ra30B), HO TOYHbIE YMCNa B HACTOsILLee BpeMsl HUrAge He ykasaHbl. OTHO-
cuTenbHO 6onbloe komyecTBo H2 n C2H2 ykasbiBaeT Ha HEMCNPaBHOCTb.

Mpoueaypa ot6opa nNpob mMacna MOXET ObITb OAHON U3 NpuBeAeHHbIX B IEC 60567.

MeToz, aHann3a 1 AmarHocTvka HemcnpaBHOCTY MOryT 6asuposaTtbes Ha IEC 60599.
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MpunoxeHve OA
(cnpaBo4Hoe)

CBefleHUs 0 COOTBETCTBUN CCbINTOYHbIX MEXAYHapPOAHbIX CTaHAAPTOB
MeXrocyapCTBEHHbIM cTaHAapTam

Tab6nuuya JAL

O603HayYeHNe CCbIOYHOTO
MeXAyHapogHOro cTaHfapTa

IEC 60028:1925
IEC 60038:2009

IEC 60044-6:1992
IEC 60050-321:1986

IEC 60060-1:2010

IEC 60071-1:2006

IEC 60085:2007
IEC 60121:1960
IEC 60270:2000

IEC 60567:2011
IEC 60599:2007
IEC 60721

IEC 60815:1986

CISPR/TR 18-2(2010)

CteneHb
COOTBETCTBUSA

NEQ
NEQ

HoT

NEQ

NEQ

NEQ

NEQ

O603Ha4YeHne N HaMMeHOBaHWe COOTBETCTBYIOLLETO MEXIoCyAapCTBEHHOrO
cTaHgapra

FOCT 859—2014 «Megp. Mapkin»

F'OCT 23366—78 «Psabl HOMUHA/IbHBIX HAMPSHKEHWI NOCTOSIHHOTO U
nepemMeHHOro Tokax»

FOCT IEC 60050-321—2014 «MexayHapoaHblli 3/1EeKTPOTEXHUYE-
CKuiA cnoBapb. YacTb 321. M3mepuTenbHble TpaHCHOPMaTopbI»

FOCT 1516.2—97 «3nekTpoobopyaoBaHne WU 3/1EKTPOYCTaHOBKM
nepeMeHHOro Toka Ha HanpsbkeHve 3 kB u Bbiwe. O6Wme meToAbl
UCMbITAHUIA 3NEKTPUYECKOA NPOYHOCTU U30NALMN»

FOCT 8865—93 «CucTeMbl 3eKkTpuyeckoin usonaumn. OugeHka
HarpeBOCTOMKOCTM U KnacCcugmKaLmsi»

* 1)

*

FOCT 20074—83 «3nekTpoobopyaoBaHMe U 3/1EKTPOYCTaHOBKM.
MeTop, U3mepeHna xapakTepucTuK YacTUYHbIX Pa3psaoB»

*

*

FOCT 15150—69 «MalunHbl, Npubopbl U ApyrMe TeXHUYeckue
usgenusa. VICMoMHeHWss 418 pas/MyHbIX KIMMAaTUYeckux parioHOB.
Kareropuu, ycnosusa akcnsyatauum, XpaHeHus 1 TPaHCnopTMpoBaHuA
B YaCTV BO3AENCTBUA KNMMATUYECKMX )akTOpPOB BHELUHEN cpefbl»

[OCT 9920—89 «3neKTpoyCcTaHOBKN MepemMeHHOro Toka Ha Hanps-
XeHwne oT 3 o 750 kB. AnHa nyTn yTeuKn BHELLHEN U30M1sSuum»

*

* COOTBeTCTBleU.I,VIVI HaLl.VIOHa]'IbeIVI cTaHZapT oTcyTcTByeT. [Jo ero nNpuHATUSA PEKOMEHAYETCA WCMOo/b30BaTtb
nepeso Ha pyCCKMVI A3bIK AAHHOIo0 MeXxayHapoAHOro CtaHaapTa.

MpumevyaHne — B HacTosAWen Tabamue MCNob30BaHo creaylollee ycoBHOe 0603HaYeHne CTeNeHN CooT-

BETCTBWSI CTaHAAPTOB:

- FOT — naeHTWYHbIE CTaHAAPThI;

- NEQ — HeakBMBaUsIEHTHbIE CTaH4APTbI.

1) B Poccuiickoii depgepaunn gelicteyet NTOCT P MOK 60085—2011 «32nekTpuyeckas nsonsauyms. Knaccudmkaums
1 0603HaYEHNE N0 TEPMUYECKM CBONCTBaM>.
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