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Mpeaucnosue

Lienn, OCHOBHbIE MPUHLUMMNBI U OCHOBHOWM MOPAAOK NPOBEAEHMS PaboT N0 MEXTOCyAapCTBEHHON CTaH-
Aaprtusauuu ycraHosneHsl B FTOCT 1.0—2015 «MexrocypapcrBeHHas cucrtema ctaHaaptumsaummn. OCHOBHbIE
nonoxeHusi» U FOCT 1.2—2015 «MexrocynapcreeHHas cucrema ctaHgaprusauuun. CtaHaapTbl Mexrocyaap-
CTBEHHbIE, MPaBMna n peKoOMeHAALIMK M0 MEXTOCYAAPCTBEHHON cTaHAapTu3auun. MNpasuna paspabotku, npu-
HATMS, OGHOBMEHUSA N OTMEHbI»

CeeneHusa o craHaapre

1 NOAINOTOBJIEH ®I'YMN «Bcepoccuinckuii Hay4HO-UCCNEeaoBaTeNbCKUN UHCTUTYT METPONOrUYECKON
cnyxobi» (Pryrn «BHUAMC») Ha ocHOBE COBCTBEHHOrO NepeBoa Ha PyCCKUii A3bIK aHIMONA3bIYHOW BEPCUM
cTaHaapTa, yka3saHHOro B NyHKTe 5

2 BHECEH ®eaepanbHbiM areHTCTBOM MO TEXHUYECKOMY PEryfiMpoBaHunio U METPONOTrnn

3 NMPUHAT MexroCyaapcTBEHHbLIM COBETOM MO CTaHAapTU3auuu, METPONorMu u ceptudukaumm
(mpotokon ot 3 gekabpsa 2012 r. Ne 54-11)

3a npuHATME NPorosocoBanu:

KpaTkoe HaumeHoBaHWe CTpaHbl Kop cTpaHbl no CokpaljeHHoe HauMeHOBaHNe HaLMOHanNbHOro
no MK (MCO 3166) 004—97 MK (UCO 3166) 004—97 opraHa no cTaHAapTU3aLMK1

Benapycb BY locctanpapT Pecnybnukn Benapyce

Kuprusus KG Kelprelsctangapt

Poccus RU PocctaHaapt

4 TMpukasom PeaepanbHOro areHTCTBA M0 TEXHMYECKOMY PETYNIUMPOBAHUIO U METPonoruu ot 12 aBrycra
2013 . Ne 483-cT MexxrocyaapcteeHHbiin ctaHgapt FOCT IEC 60044-1—2013 BBeeH B A€WCTBUE B KAYECTBE
HaLMoHanbHOro craHaapra Poccuiickon degepauumn ¢ 1 aHBapsa 2014 r.

5 Hacrosiumin ctaHaapT UAEHTUYEH MexayHapogHomy cranaapty |IEC 60044-1:2003 «TpaHccopma-
TOpbl 3MepuTenbHble. YacTe 1. TpaHcdopmartopbl Toka». TpeboBaHMA HACTOSALLErO CTaHAapTa pacnpocTpa-
HAKTCA Ha TpaHcopmaTopbl ToKa ANA SKCMOPTHbLIX NocTaBok («Instrument transformers — Part 1: Current
transformersy, IDT).

OdmumanbHele 9K3eMNIAPbl MEXAYHAPOAHOro0 CTaHAapTa, HA OCHOBE KOTOPOro NMOATrOTOBIIEH HACTOS-
LM CTaHZapT, U MEXOYHAPOAHbIX CTAHAAPTOB, HA KOTOPbIE AAHbI CCbINKM, UMeloTcsl B PeaepansHOM uHdop-
MaLMOHHOM (POHAE TEXHUYECKUX PETNIAMEHTOB U CTAHAAPTOB.

B pasgene «HopmaTuBHbIE CChINKWY 1M TEKCTE CTaHAAPTa CCbINIOYHbIE MEXAYHAPOAHbIE CTaHAApTbl akK-
Tyanu3npoBaHsbl.

B HacToswem cranHgapte ydteHsl Monpasku Ne 1 u Ne 2 k ykasaHHOMY MeXayHapoaHOMY CTaHAApTy,
KOTOpble 0603HAYEHbI BEPTMKANLHON IMHUEN HA NOMNAX.

Mpu NpUMEHEeHnn HacToALLEero craHgapra peKoOMeHAYeTCA UCMOMb30BaTb BMECTO CCbISIOYHbIX MeXay-
HapOAHbIX CTAHAAPTOB COOTBETCTBYIOLLME UM MEXIOCYAAPCTBEHHbIE CTaHAAPTbl, CBEAEHUSA O KOTOPbIX NpU-
BeEHbl B JONOMHUTENLHOM NpunoxeHun OJA

6 BBEJEH BINEPBbIE

7 NMEPEUSOAHME. Mapt 2019 1.



rOCT IEC 60044-1—2013

UHbopmayus 06 usMeHeHUsX K Hacmosuiemy cmaH0apmy nybrnukyemcs e exea00HOM UHOopmMayu-
OHHOM yKasamere «HayuoHanbHbie cmaHdapmbi», @ MeKcm U3MEHeHUl U Mornpasok — 8 eXemMeCIYHOM
UHGhOPpMaLUOHHOM yKasamere «HayuoHarnbHble cmaHdapmbi». B criyyae nepecmompa (3amMeHbl) Ui OmmeHb!
Hacmosweao cmaHlapma coomeemcemeyowee yesedomneHue 6ydem OnybIIUKO8aHO 8 EeXeMeCSYHOM
UHOpMaUUOHHOM yKa3damene «HauyuoHanbHble cmaHOapmbly. Coomeememeyouwjas uHgopmayus,
ysedomMrieHUE U MEeKCMb! pa3Mewaromcecs makxe 8 UHGOpMayuoHHOU cucmeme obujeao nosb308aHus —
Ha oghuyuanbHom calime dedepanbH020 azeHmemea 10 MexXHUYeCKOMy Pez2yniupoeaHuro U Memposnoauu 6
cemu ViIHmepHem (www.gost.ru)

© CraHgaptuHdopmMm, ochopmnenune, 2014, 2019

B Poccurickon ®egepauynm HacTOALLMIA CTAHAAPT HE MOXET ObITb MONHOCTbLIO UMK
YaCTUYHO BOCNPOU3BEAEH, TUPKUPOBAH U PACNPOCTPAHEH B KAYECTBE 0PULIMAanbLHOrO
nspaHus 6es paspelueHna denepansHOro areHTCTBa No TEXHUYECKOMY PETYNMPOBAHMUIO
1 METPONormun


https://mosexp.ru#

FOCT IEC 60044-1—2013

CopepxaHue

1 OBLLUME MOMOMKEHUST . . . o o vttt e e e ettt e et e e e e e e e e e e e e e e e e 1
2 TEePMUHBI M OMPEAGIIEHMS . . . o oottt et et e e e ettt e et et e et et e 2
3 Paboumne 1 0COObIE YCNOBUA SKCTUIYATALMM . . . . oottt e et et e et e e e e e e e e e e e e 7
4 HOMUHAMBHBIE BHAUEHMS. . . . . o ottt ettt ettt e e e e e e e et e e et et et e 8
5 TPeOOBAHUA K KOHCTPYKLIMM . . . . o o oot ottt i e e et e e e e e et e e e et e et e e e 10
6 KnacCUMUKALMA MCIIBITAHMM . . . . o .ot e ittt e it et e e ettt e e e et e e et e e 15
7 TUNOBBIE UCTIBITAHMS . - . . . ot ettt i it e et et et e e e e e e ettt et e e et et e eens 16
8 MPUEMO-CAATOUHBIE UCTIBITAHUS . . . . o oottt et et e e e e e et et et ettt eas 19
9 CNEUMANBHBIC UCTILITAHUSL. . . . . o ottt ettt e e e e i e e et e e et e et e e et ettt 21
TO MaAPKUPOBKA. . . . o ottt et ettt e et e e et e e e e e e e e e e e e e e e 23
11 [dononHutenbHbie TpebGOBaHMA K U3MEPUTENbHBLIM TPAHCHOPMATOPAM TOKA . . . . . .o v i e e e . 25
12 [JononHutenbHbie TPeOOBaAHUA K TPAHC(POPMATOPAM TOKA ANA 3ALUUTBI - . . .. v v v it e e e e e e 27
13 [ononHutenbHbie TpeGoBaHMA K TpaHCchopMaTopam Toka Ana sawmTtel knaccaPR ... .. ... ... ... .. 29
14 JononHutenbHble TpeboBaHUA K TpaHcopMaropam Toka aAng 3awmrtbl knaccaPX .. ... ... ... .. .. 30
Mpunoxenue A (o6sa3atenbHoe) TpaHCHOPMAaTOPbl TOKA ANA 3ALUMTBI . . . . o oot v i e e e e e e e 38
Mpunoxexne B (cnpaBo4Hoe) UcnbITaHMe MHOTOKpaTHbIMU CPE3aHHLIMN UMMYNBCAMM . . . . . . ... oo oo . .. 42
Mpunoxenue JA (cnpaBovHoe) CBeaeHusi 0 COOTBETCTBUU CChISIOYHBIX MEXAYHAPOAHbLIX CTAHAAPTOB

MEXTOCYAAPCTBEHHBIM CTAHAAPTAM . . . . .ottt it et et e et e e eeeas 43



FOCT IEC 60044-1—2013

M E XTIOCVYAAPGCTHBTETUHTHUB 4 C TAHAAPT

TPAHCO®OPMATOPbI UI3BMEPUTEJIbHbIE
Yactb 1

TpaHncdopmaTopbl TOKa

Instrument transformers. Part 1. Current transformers

Dara BBeaenus — 2014—01—01

1 OOwme NonoxeHus

1.1 Obnactb NnpUMeHeHus1

TpeGoBaHusi HACTOALLErO CTaHAapTa PacrnpoCTPaHAIOTCA Ha TpaHCHOPMaTOPbl TOKA AN IKCMOPTHLIX
NoCTaBoK, NpeaHa3HavYeHHble ANs nepejayn curHana usmepuTernbHon uHgopmauun npubopaM n3MepeHus,
3alUTbl, aBTOMATUKK, CUrHANU3aUmMmu 1 ynpasneHusi B 9NEeKTPUYECKUX LiensX NepemMeHHOro Toka npu HoMu-
HanbHbIX Yactotax ot 15 go 100 Ny,

Tarwke TpebGoBaHWA HACTOALLErO CTaHaapTa pacnpoCTPaHsTCA, rnaBHbIM 06pa3om, Ha TpaHcdopmaro-
pbl C OTAENbHLIMU NEPBUYHOMA U BTOPUYHOI OBMOTKaMM, HO OHU TaKXKe NPUMEHUMbI, ECIU 3TO AOMNYCTUMO, K
aBTOTpaHCOPMaTOPHOMY COEANHEHMIO OBMOTOK.

Pasgen 11 conepxuT TpeboBaHWsA U BUAbI UCNIbITAHWIA B JOMNONHEHWe K TpeboBaHNAM, NPeACTaBNEHHbIM
B pasgenax 3—10, KOTOpble pacnpoCTPaHSIIOTCS Ha TpaHCPopMaTOpbl TOKa, NpeaHasHaYeHHbIe AN UCNOoNb-
30BaHUS C ANEKTPUYECKUMU M3MEPUTENBHBLIMU NMPUBOpPaMK.

Pasgen 12 cogepxut TpeboBaHWA U BUZbI UCTLITAHUN B OMOMNHEHUE K TPEOOBAHNUAM, NPEACTABNEHHBIM
B pasgenax 3—10, KOTOpble pacnpoCTPaHSIOTCA Ha TPaHCOpMaTOpkl TOKa, NpeaHa3HaYeHHble AN UCNOSb-
30BaHUS C ANEKTPUYECKMMU 3aLLUMTHLIMU Pene, B YACTHOCTU, ANA UCMONb30BaHUSA C TAKMMU TUNAMU 3aLLUTHBIX
YCTPOIICTB, ANsi HOpManbHO paboTbl KOTOPbLIX TPAHCOPMATOpP TOKa, B NEPBYIO o4epeab, AOMKeH obecneun-
BaTb TOYHOCTb U3MEPEHMIT NPU NPEBbILLIEHUN 3HAYEHUIA HOMUHANBHOTO TOKA B HECKOJILKO pas.

[na HeKoTopbIX TUMOB 3aALUMUTHLIX CUCTEM XapaKkTepPUCTUKM TPaHCOPMATOPOB TOKAa ONpeAensioTcs
KOHCTPYKLUEN AaHHOro 3aLMTHOro 060opyaoBaHusa (HanpumMep, KOHCTPYKLMEN BbICOKOCKOPOCTHbIX 6anaHc-
HbIX CUCTEM 3aLLUUTbI OT KOPOTKOTO 3aMbIKaHWUSA Ha 3€MMI0 B CETU C 3a3€MNEHHOIN HENTpanbIO Yepes Ayro-
racawmii peaktop). B pasgene 13 npuseaeHbl 4ONONHUTENBHEIE TPeboBaHUs K TpaHcopmaTopam knacca
PR, a B pasagene 14 — k TpaHcdpopmartopam knacca PX.

Pasgen 13 cogepxuT TpeboBaHWsA 1 BUAbI UCTILITAHWI B AONOMHEHUE K TpeGoBaHUSIM, NPeACTaBmneH-
HbiM B pasaenax 3—10, KOTOpble pacnpoCTPaHAIOTCA HA TpaHcdopMaTopbl Toka, NpeaHa3Ha4YeHHbIe Ans
MCMNOMb30BaHUSA C SNEKTPUYECKNMU 3aLLUMTHBLIMU pene, B YaCTHOCTU, ANA UCNONb30BaHUS C TAKUMU TUNAMK
3alUUTHBIX YCTPOICTB, AN HOpMAarbHOI paboTbl KOTOPbLIX B TpaHCOpPMaTOpe Toka, B NepBYyIl0 oyepeab,
AOIMKEeH OTCYyTCTBOBAaTb OCTaTOYHbIA MArHUTHbLIN NOTOK.

Pasnen 14 conepxmT TpebGoBaHUsA U BUAbI UCTIbITAHUI B AONOMHEHUE K TpeGoBaHUSIM, NPEACTaBNEH-
HbiM B pasgenax 3—10, KOTOpble pacnpOCTPAHAIOTCA HA TpaHCOPMATOPLl TOKA, NPeAHAa3HAYEHHbIe ANA
MCMNONb30BAHUSI C SNEKTPUMECKMMM 3aALLMTHBLIMU pene, B YaCTHOCTH, ANA UCNOMNbL30BaHMS C TAKUMU TUNAMK
3aLUTHBIX YCTPOMCTB, ANSA HOPMAarnbHON paboThbl KOTOPLIX ANA TpaHcdopMaTopa Toka BaXKHbIMU NapamMe-
Tpamu SBMSAOTCS XapaKTEPUCTUKM HAMarHMYMBaHUS BTOPUYHON LEnKu, CONPOTUBNEHME BTOPUYHOI OBOMOTKM,
CONPOTUBIIEHME BTOPUYHON HArpy3Ku M BUTKOBLIA KOIhDULIMEHT.

TpaHcdopmaropbl TOka, NpeaHa3HauYeHHbIe KaK ANS U3MEPEHUs, Tak U ANs 3aLUMThbl, AOIDKHbI COOTBET-
CTBOBaTbL BCEM pasjenamM HacCTOsALLEro craHgapra.

UspaHune odpmumansHoe
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1.2 HopmaTUBHbIE CCbIIKK

B HacTosALIEM CTaHAApTe NCNONb30BaHbl HOPMATMBHBIE CCbINKM Ha CneayloLwne CTaHaapThl:

IEC 60028:1925 International standard of resistance for copper (MexxayHapoaHble HOPMbI K CONPOTMB-
NeHnto Mean)

IEC 60038:2009 IEC standard voltages (HanpspkeHus ctangaptHele no |IEC)

IEC 60044-6:1992* Instrument transformers — Part 6: Requirements for protective current transform-
ers for transient performance (TpancdopmaTopbl M3MepuTenbHble. YacTe 6. TpeboBaHuUA K NepexosHbIM
XapakTepucTukam 3aLnMTHbIX TPaHCOPMAaTOPOB TOKA)

IEC 60050-321:1986 International Electrotechnical Vocabulary — Chapter 321: Instrument transformers
(MexxgyHapoaHbIin aneKkTpoTexHUYeckuin cnoeaps. naea 321. MameputenbHble TpaHChOpMaTophbl)

IEC 60060-1:2010 High-voltage test techniques — Part 1. General definitions and test requirements
(TexHOMOTMA UCNLITAHMI BLICOKUM HanpsbkeHunem. Yacte 1. O6wme onpeaeneHus u TpebGoBaHMA K UCMbI-
TaHWAM)

IEC 60071-1:2006 Insulation co-ordination — Part 1: Definitions, principles and rules (M3onsyus.
Yactb 1. OnpegeneHus, NONOXeHWUA U Npasuna)

IEC 60085:2007 Thermal evaluation and classification of electrical insulation (OueHka TepMmocToliKocTH
U Knaccugukaumsa anekTpu4eckon n3onsaumm)

IEC 60121:1960 Recommendation for commercial annealed aluminium electrical conductor wire (IMpo-
BOAAa OOLLEro Ha3Ha4YeHUs OTOXOKEHHbIE anMuHueBble. PekomeHaauum)

IEC 60270:2000 Partial discharge measurements (M3MmepeHUs 4YaCTUYHbIX pa3psaaos)

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 3neKTPOTEXHUYECKOE MacnoHanonHeHHoe. PykoBoa-
CTBO MO 0T6OpY 06pa3LoB ra3oB U Macen, a Takke No aHanuay cBOGOAHLIX U PACTBOPEHHbIX ra3oB)

IEC 60599:2007** Interpretation of the analysis of gases in transformers and other oil-filled electrical
equipment in service (MHTepnpetauns aHanusa rasos B TpaHcdopmaropax U APYrMx MacnoHanoNHEeHHbIX
anekTpoannaparax npu akcnnyaraumu)

IEC 60721 Classification of environmental conditions (Knaccudukauyma BHEWHUX BO3OAENCTBYIOLLMX
haKkTopoB)

IEC 60815:1986***, Guide forthe selection of insulators in respect of polluted conditions (U3onaTopol ana
paboThl B YCrOBUsIX 3arpsisHeHusi. PykoBoacTteo no BuiIGopy)

CISPR/TR 18-2(2010*%) Radio interference characteristics of overhead power lines and high-voltage
equipment — Part 2: Methods of measurement and procedure for determining limits (Xapakrepuctuku
paamonoMex OT BO3AYLUHbIX JIMHUIA ANEKTPONepeaaym u BbiICOKOBONLTHOTO 060pyaoBaHus. Yactb 2. Metoabl
M3MepeHus U MeToAMKA onpeaeneHus NnpeaerbHbIX 3HAYEHWI)

2 TepMuHbI M onpeaeneHus
B HacTosiem ctaHaapTe NpUMEHEeHb! cneaylowme TePMUHbI C COOTBETCTBYIOLLMMU ONpeaeneHUsIMu:

2.1 OcHoBHbIe onpeaesieHusA

2.1.1 nameputenbHbi TpaHcdopmartop (instrument transformer): Ycrponcreo, npegHasHayeHHoe
AnNA NPpoNopUUOHANbLHOrO Npeobpa3oBaHUsi U3MEPSEMON BEMUYMHLI C LEMbIO €e NoAavM Ha N3MepUTENbHOE
YCTPOWCTBO, U3MEepPUTENbHBIA NPUOOP, 3aLUTHOE YCTPOUCTBO UNu Apyroi nogo6Hbin npubop (IEV 321-01-01,
N3MEHEHHbIN).

2.1.2 Tpancdopmartop Toka (current transformer): N3mepuTenbHbili TpaHcopMaTop, B KOTOPOM Npu
patounx yCnoBUAX NPUMEHEHUSI BTOPUYHBIN TOK NPaKTU4ECKU NPONOPLMUOHANEH NePBUYHOMY U OTNIMYAETCS OT
Hero yrnom ¢)a3oBoro cABUra, KOTOpbli NMPUONU3UTENLHO PABEH HYMIO AN COOTBETCTBYIOLLENO HANPaBMNEHUS
coeauHenun (IEV 321-02-01).

2.1.3 nepBuuyHaa ob6Mmortka (primary winding): O6moTka, Yepe3 KOTOpYIO NPOTEKaEeT TOK, noanexaluun
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 BTopuyHaa obmotka (secondary winding): O6MoTKa, KOTOpasa 3anuTbiBAeT TOKOM LENU U3MepH-
TENbHbIX YCTPOWUCTB, U3MEPUTENBHbIX NPUGOPOB, 3aLLMTHBIX YCTPOINCTB UMK Apyrnx nogobHoro poga npubopos.

2.1.5 BTopuyHaa uenb (secondary circuit): BHewHAA uenb, nuTalOWaaca OT BTOPUYHONW OOMOTKM
TpaHcdopMmaropa.

2.1.6 HOMMHaNbHbLIN NepBUYHbIA TOK (rated primary current): 3HayeHWe NEPBUYHOIO TOKA, HA KOTO-
pom ocHoBaHa pabota TpaHcdopmatopa (IEV 321-01-11, U3MEHEHHbIN).

2.1.7 HOMMHaNbHbIW BTOPUYHbLINA TOK (rated secondary current): 3HayeHne BTOPUYHOTO TOKA, Ha KO-
TOpOM OcHOBaHa pabota TpaHcdopmatopa (IEV 321-01-15, u3MEeHeHHbIN).

2.1.8 penctBuTenbHbIN KO3 puumeHT TpaHchopmauum (actual transformation ratio):. OTHoOLEeHKE
3Ha4YeHMA AeNCTBUTENBHOIO NEPBUYHONO TOKA K 3HAYEHMIO AEWCTBUTENBHOrO BTOpUYHOro Toka (IEV 321-01-17,
N3MEHEHHbIN).

2.1.9 HOMMHanNbHbIN KO3 puumneHT TpaHchopmauuu (rated transformation ratio): OTHOLEHNE 3HA-
YEHMA HOMUHANBLHOIO NEPBUYHONO TOKA K 3HAYEHUIO HOMWUHANBLHOrO BTOpUYHOro Toka (IEV 321-01-19, uame-
HEHHbIN).

2.1.10 TOKOBasAs NOrpewHocTb (MOrpewHocTb KoadgduuueHta TpaHcdopmauun) (current error
(ratio error): MorpewHOCTb, 0BYCNOBNEHHAA TPAHCHOPMATOPOM NPU U3MEPEHUN TOKA, KOTOPAs BO3HUKAET B
cnyyae, Korga gencTBUTENbHbIN KOAPDUUMEHT TpaHCcopMaL MU OTAMYEH OT HOMUHANBLHOTO KO dULIMEHTa
TpaHchopmauun (IEV 321-01-21, U3MEHEHHbIN).

TOKOBYIO NOrPeLUHOCTb, %, BbIYMCAAIOT N0 hopmMmyne
(Kp - Is = I, 1100

Iy

TokoBasi NOrpeLwHocTb, % =

rae K, — HOMUHarbHbIA KO3 MUUMEHT TpaHChopMaLnu;
Ip — 3Ha4yeHue AelCTBUTENILHOTO NEPBUYHOIO TOKA;

I — 3HaveHne [EeNCTBUTENBLHOMO BTOPUYHOTO TOKA B MOMEHT NPOTEKAHWA TOKa IP U Npu COOTBETCTBYIO-
LLMX YCINOBUAX U3MEPEHUS.
2.1.11 yron ¢phasoBoro casura (yriosas norpewHocTb) (phase displacement): Yron mexay Bektopa-
MU NEePBUYHOIO U BTOPUYHOTO TOKOB, [Z1€ HanpaeneHme BEKTOPOB NogobpaHo Takum 06pa3om, 4Tobbl yron aAns
naeansHoro TpaHcdopmMaropa 6bin paseH Hymto (IEV 321-01-23, 3MEHEHHDbI).
Yron ¢»a3oBoro capura CHMTaAETCA NONIOKUTENbHbLIM, KOr4a BEKTOP BTOPUYHOIO TOKA ONEepeXaeT BEKTOP
NepPBUYHOrO TOKA. YrMOBYHO MNOrPeLHOCTb 00bIMHO BbIPaXatoT B MUHYTaX UK paanaHax (CaHTupagmaHax).

M puMmedaHne — 3710 onpepgeneHne NnpUMeHUMO TOSTBKO ANA CUHycouaanbHOro ToKa.

2.1.12 knacc TouyHocTm (accuracy class): O6006LIeHHas xapakTepucTuka TpaHcopmaropa, onpeaens-
emas yCTaHOBMEHHbIMU NpeaenamMmn 4onyckaeMblxX NOrpeLUHOCTEN NPu NPEANUCAHHbIX YCAOBUAX NPUMEHEHUS.

2.1.13 narpyska (burden): MonHoe conpoTuBNEHNE (MMNEAAHC) BHELLUHEN BTOPUYHOMN LIENM, BbIPAXKEH-
HOe B OMax, C yKkaszaHuem koadpduumeHTa MoLHocTU. Hanbonee 4acto Harpyska xapakTepusyeTcs Kak non-
Has MOLUHOCTb, BbIP@XXEHHAs B BOMbTaMnepax, Npu ykasaHHbIX KOA(PMULMEHTE MOLLHOCTU U HOMUHAMNBHOM
BTOPUYHOM TOKE.

2.1.14 HomuHanbHaA Harpy3ka (rated burden): 3HayeHue Harpy3sku, Ha KkoTopon Basupytorca Tpebo-
BaHUSA K TOYHOCTHU.

2.1.15 HoMMHanNbHaA BbIxoaHasa MowHocTb (rated output): 3HayeHWe NOMHON MOLLHOCTU (Bblpaka-
€Tca B BONbLTaMnepax npu ykasaHHOM KO3hduULUMEHTE MOLLIHOCTU), KOTOPYI0 oBecnevnBaeT TpaHchopmaTop
BO BTOPUYHOW Lenu NPy HOMUHANbLHOM 3Ha4Y€HUW BTOPUYHOIO TOKA U HOMUHANbHOM CONPOTUBAEHUU HArpy3-
KW, NOAKIMOYEHHON K HEN.

2.1.16 nanbonbuee paboyee HanpsaxeHue ana ooopyanoBaHua (highest voltage forequipment): Mak-
CUMarnbHOE 3HaYeHue mMexaydasHoro AeNCTBYIOLLEro HaNpPsXXeHUs, Ha KOTOPOe paccyuTaHa NPOYHOCTb M30-
nauumn TpaHcgopmatopa (IEV 604-03-01 naMeHeHHbIR).

2.1.17 nanbonbuee pa6oyee HanpsxxeHue cetu (highest voltage of a system): MakcumanbHoe 3Ha-
yeHue paboyero HanpsHKeHUsi, Ha KOTOpoe paccuuTaHa paboTa ceTu npu paboyunx yCroBusixX SKCnyarayuu.

2.1.18 HOMUHanNbHbIA YPOBEeHb NPOYHOCTU n3onauum (rated insulation level): KombuHaumsa 3Hadve-
HUI HaNPSHKEHUSA, XapaKkTEPU3YIOLLMX U30NALMIO TpaHCOPMAaTopa 1 ONpeaensoLLmMX € CNOCOBHOCTL BbIAEP-
XKUBATb 3MEKTPUYECKUE MEePEHaNnPSXKEeHUS.

2.1.19 ceTb ¢ nsonupoBaHHON HeuTpanblo (isolated neutral system): CeTb, B KOTOpOW HelTpanbHas
TOYKA HE COeAUHEHA C 3eMIEN, 3a UCKIMIOYEHUEM CrydaeB COeaANHEHUI Yepe3 BbICOKOOMHOE CONPOTUBIIEHUE
AN 3aWUTHBIX Unu nsmeputensHbix uenen (IEV 601-02-24).
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2.1.20 ceTtb c rmyxo3a3emMrsieHHON HeuTpanbo (solidly earthed neutral system): CeTb, B KOTOPOI HER-
TpanbHas Touka(u) 3asemneHa Hanpsamyio (IEV 601-02-25)

2.1.21 cetb C 3a3eMsieHMEM HeWUTpanu yepe3 conpotuBrieHue (impedance earthed (neutral)
system): CeTb, B KOTOPOI HEMTpanbHas Touka(u) 3a3emneHa Yyepes oOMM4eckoe CoONpoTUBEHUE ANA OrpaHu-
YeHus Toka 3amblkaHusa Ha semnio (IEV 601-02-26).

2.1.22 ceTb ¢ 3a3eMIIeHHOW HEMTpanbIO Yepes3 ayroracAuwmii peakrop (resonant earthed (neutral)
system): CeTtb, B KOTOpOW 0AHA Unu 6onee HeNTPanNbHbIX TOYEK COEMHEHBI C 3€MNEN Yepes peakTop, npea-
Ha3HaYeHHbIN AN KOMNEHCALMM €MKOCTHOM COCTaBNAIoWeN Toka npyu 04HOAa3sHOM 3aMblKaHUM CETU Ha 3eM-
nio (IEV 601-02-27).

MpuMeyvaHue—/[na ceTu c HERTPanblo, 3a3eMNEHHON Yepes Ayroracslui peakTop, OCTaTOMHbLIA TOK 3aMblKa-
HUS OrpaHUYMBAETCS HACTONBKO, HACKOMBKO STO BO3MOXHO ANSA caMo3aTyXaHus AyroobpasHoro saMblkaHus.

2.1.23 ko3adppuLmeHT KOPOTKOro 3amMmblkaHuA Ha 3emnio (earth fault factor): Koadpduuuent, pasHbii
OTHOLLEHMIO (ha3HOr0 HANPSXXEHUS NPOMbILLSIEHHON YaCcTOTbl HA HENOBPEXAEHHON dase npu 0aHO(a3HOM 3a-
MbIKAHWUM Ha 3eMII0 B KAKON-NMOO0 TOUKE NOKaNbHOM Tpexda3HON ceTu K ha3HOMY HanNpPsXKEHUIO B 3TON TOUKE
00 3aMblkaHuA. B kayecTBe eAMHCTBEHHON TOUKM 3aMblKaHUA BbIOUpaeTcs Ta, rae 9ToT KOhdULUMEHT uMeeT
HaubonbLiee 3HayeHue (IEV 604-03-06).

2.1.24 cetb c 3a3eMneHHOW HeUTpanblo (earthed neutral system): CeTb, B KOTOPOW HEWTpanb NoA-
KMoYeHa k 3emne nubo rmyxo3aszemneHHo, nMbo Yepe3 CONPOTUBIIEHUE, aKTUBHOE UMW PEAKTUBHOE, CO 3Ha-
YeHMeM, 4OCTaTOYHbIM ANSA YMEHbLUEHUA nepexoaHbiX konebaHui u aAns 3almTbl OT KOPOTKOTO 3aMbIKaHUS
Ha 3eMnio.

a) B nokanbHoi cetu ¢ 3(pdhEeKTUBHO 3a3E€MNEHHON HEeNTParnbio KOAMPULMEHT KOPOTKOrO 3aMblKaHUS
Ha 3eMMo B NOOON TOUKE He JOIDKEH npeBbiwaTth 1,4.

MpumMmeyvaHue — OTOT pesynbraT 4OCTUraeTCs Toraa, Koraa Ans Bcex KOHUrypaLuii CETU OTHOLLEHUE peak-
TUBHOIO COMPOTUBIIEHUS HYIIeBOM NOCNEAO0BaTENbHOCTU K peakKTUBHOMY COMPOTUBIIEHUIO MPSIMOI MOCIef;0BaTeNbHOCTH
MeHee Tpex, a OTHOLUeHUe aKTUBHOrO CONPOTUBNEHWUS HYNeBOW NOCNeAOBaTENbHOCTUA K peakTUBHOMY COMPOTUBIIEHUIO
NpsMOM NOCNeAoBaTENBHOCTA MEHEE eAUHNLIbI.

b) B nokanbHoW cetn ¢ Heda(hPeKTUBHO 3a3eMNEHHON HENTPAIbIO KOI(PAMULMEHT KOPOTKOrO 3aMbIKaHUSA
Ha 3eMnio B NtoBOIN ToUKe AOMKEH NpeBbIWATbL 1,4.

2.1.25 HesawmuweHHas ycTtaHoBka (exposed installation): YcraHoeka, B koTopoin o6opyaoBaHue nog-
BEPXKEHO NMepeHanpsHKeHnaM OT aTMOCHEPHBIX SABNEHUN.

MpWMeyaHUe— Takue yCTaHOBKM OOLIYHO MOAKIHOYAKOTCA K BO3AYLLHBIM JIMHUAM SMeKTponepeaaqn Hanpsimyo
UMK C NMOMOLLLHO KOPOTKOTO Kabensi.

2.1.26 sawmweHHana yctaHoBka (non-exposed installation): YcraHoBka, B koTopon 060pyaoBaHue He
NoABEMKEHO NEPEHANPSHKEHUAM OT aTMOCKPEPHBIX ABMEHUMN.

M punMedyaHue — Takue YCTaHOBKU 06LIYHO noAKnto4atoTes K NOA3eMHLIM KabenbHBIM CETAM.

2.1.27 HoMmuHanbHana yacrtoTta (rated frequency): 3HaueHuMe OCHOBHOW YacTOThbl, HA KOTOPOM OCHOBbI-
BalOTCA TpebOBaHUA HACTOSALLIErO CTaHAapTa.

2.1.28 HOMMHaNbLHbIN TOK TePMUYECKOii cToikocTu (I,,) [(rated short-time thermal current (7,)]: Oent-
CTByIOLLIEE 3HAYEHME NEPBUYHOIO TOKA, KOTOpPOE BbiAepKuBaeT TpaHcdopmarop B TeueHue 1 ¢ 6e3 noBpex-
N EHUN.

2.1.29 HOMMHANbHLIA TOK 3NEKTPOAWHAMMYECKOW CTOMKOCTH (Idy") [rated dynamic current
(Idyn)]: Haubonbluee aMnnuTyaHOE 3HAYEHWE NEePBUYHOIO TOKA, KOTOPOE BbigepxuBaeT TpaHcdopmarop 6e3
ANEKTPUYECKUX UITM MEXAHUYECKUX NOBPEXAEHUN B pe3ynbrate dreKTpOMarHUTHbIX BO3AEWCTBUIA, NPpU 3am-
KHYTON HAKOPOTKO BTOPUYHOI 06MOTKE.

2.1.30 HOPMMPOBaHHbLIN TOK NPOAOIMKUTENLHOrO Harpesa (I .,.) [rated continuous thermal current
(Z;4)]: TOK, KOTOpBI MOXET NPOAOIUTENBHO NPOTEKATh Yepe3 NEPBUYHYIO OOMOTKY MPU NOAKSIOYEHHON K
BTOPUYHOW 0OMOTKE HOMUHAMNBLHOM HArpy3Kke u 3Ha4eHUe KOTOPOro He NPUBEAET K MOBLILLEHUIO TeMNepaTypbl
BbiLLE€ 4ONYCTUMbIX NPEAENOB.

2.1.31 1ok HamarHuuymBaHma (exciting current): [leicrByiowlee 3Ha4YeHne Toka, noTpebnaeMoro BTo-
pu4HO 0OMOTKOM TpaHChopmaTopa TOKa, Koraa K BTOPUYHbLIM BbIBOAAM NOABEAEHO CUHYCOMAANbHOE HaNps-
JKEHME HOMUHAMNbHOWN YaCTOTbl NPU PA30MKHYTbIX MEPBUYHON U APYIMX LENaX.

2.1.32 HoMMHanbHaA pe3ucTuBHanA Harpyska (Ry) [rated resistive burden (R,)]: HomuHanbHoe 3Ha-
YyeHue aKTUBHOTO COMPOTUBIEHMS BTOPUYHON HArpy3ku B OMax.
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2.1.33 conpotuBneHne BTOpuYHoi o6MOTKM (R,,) [secondary winding resistance (R)]: ConpoTtus-
neHue BTOPUYHOW 0BMOTKM NOCTOSTHHOMY TOKY (B OMax) C KOPPEKTUPOBKON K 75 °C unu K Apyron HOpMUpoBaH-
HOW Temnepartype.

2.1.34 nonHas norpewHoCcTb* (composite error): B ycTaHOBUBLUEMCSI peXxume AEWCTBYIOLLEE 3HaYe-
HWe pasHOCTM MeXay MrHOBEHHbIM AEWCTBUTENbHbIM 3HAYEHWEM BTOPUYHOTO TOKA, MOMHOXEHHbIM Ha HO-
MUWHanbHLIN KO3MPULMEHT TpaHCopMauum, U MrHOBEHHBIM 3HAYEHMEM NEPBUYHOTO TOKa (MPU COOTBET-
CTBYIOLLEH MapPKMPOBKE BbIBOAOB UMEIOT MECTO MOMOXUTENBHLIE 3HAYEHUSI TOKA B NMEPBUYHOW U BTOPUYHOW
obmoTkax).

lMosHyl0 NOrpeLHoCTL TpaHcgopmatopa Toka &, 06bIMHO BbIPaXKAOT B NPOLIEHTax OT AelCTBYIOLLEro
3HaYeHUSA NEPBUYHOrO TOKA U ONPEAENSAIoT No hopmMyne

100 (1T, . .2
€6 ‘?\Fjo (Kpis —ip)7dt,

rae K, — HOMUWHarbHbIN KOAMULMEHT TpaHCHOpMaLmu;
n

Ip — [enCTBYIOLLIee 3HaYEHNEe TOKa NEPBUYHON OOMOTKM;

ip — MrHOBEHHbIW TOK NEepPBUYHOI 0OMOTKM;

fg — MrHOBEHHbI TOK BTOPUYHOI 0GMOTKM;

T — NPOAOIKUTENBHOCTL OHOTO NEePUoaa;

t — MrHOBEHHO€ 3Ha4YeHMe BPEMEHM.

2.1.35 MHoronpeaenbHbIn TpaHcdopmatop Toka (multi-ratio current transformer): TpaHcdopma-
TOP TOKa C HECKONbKUMM KO3PpuLmMeHTammn TpaHcopMaLum, M3MeHsSeMbIMU NOCNeA0BaTENbHbIM UM Na-
pannenbHbIM NOAKNIOYEHNEM CEKLMIA NEPBUYHON OBMOTKM UMW OTBOOB BTOPUYHON OOMOTKM.

2,2 lononHuTenbHble onpeaeneHus Ansa U3MepuTeNbHbIX TPAHC(OPMATOPOB TOKA

2.2.1 nameputenbHbii TpaHcdopmaTop Toka (measuring current transformer): TpaHccdopmartop
TOKa, NPeAHa3HaYeHHbIN Ana nepeaaymn B pabovem pexxuMe CUrHaros U3MepPUTENbHON MHAOPMALMK NOKa3bi-
BaIOLLMM, UHTErPUPYIOLLIMM, U3MEPUTENbHLIM U ApYruM npubopam.

2.2.2 HOMUHanNbHbIA NepBUYHLINA TOK 6e3onacHocTu Ana npuGopoe [rated instrument limit primary
current (IPL)]: 3HayeHue, COOTBETCTBYIOLLIEE NEPBUYHOMY TOKY TpaHcdopMaTopa, npu KOTOPOM nofHasn no-
rPELLHOCTb NpeBbIWaeT unun pasHa 10 % Npyu HOMUHANLHOW BTOPUYHOMN Harpy3ke.

MpumeyaHne—lonHas NOrpelwHoOCTL AormkHa npesbiatb 10 %, 4Tobbl 3aWUTUTL NPUGOPLI, NOAKMIOHEHHbIE
Ha BbIXOAE U3MEpUTENbHOro TpaHchopmaTopa, OT BomnbLUMX TOKOB, BO3HUKAIOLWMX B NEPBUYHOW LENWU Npu aBapWitHOM
pexume.

2.2.3 HOMUHanbHbIN kKO3 duuneHT GesonacHocTu ana npubopor [instrument security factor
(FS)]: OTHOLWeHnEe HOMUHANLHOIO NEPBUYHOrO Toka 6€30MacHOCTH Anst NpMOOPOB K HOMUHANBHOMY NEPBUY-
HOMY TOKY.

MpumeyaHnune 1 — CnegyeT npuHAMaTL BO BHUMaHUE TOT (haKT, UTO B peanbHOCTH koadhduumeHT 6esonac-
HOCTU OnpeAensieTca 3Ha4YEHUEM HarpysKku.

MpumMedaHue 2 — B cnyyae aBapuitHOro pexuma B ceETU U korga GonbLuie TOKW NPOXOAAT Yepes NepBUHHYLo
0bMOTKYy TpaHcdopMaTopa Toka, 6e3onacHocTb NPUGOPOB, MOAKIIOHEHHBIX Ha BbIXOAE TpaHCcgopMaTopa, okasbiBaeTcs
BhILLE NPU ManbIX 3Ha4YeHUsAX koadpduymneHTta 6esonacHoctu (FS).

2.2.4 npepenbHas BTOPUYHAaA 3. A. ¢ (secondary limiting e. m. f): Mpou3seaeHue koachchuuymeHTa bes-
onacHocTu Ana npubopoB FS, HOMMHANLHOTO BTOPUYHOIO TOKA, A TaKkkKe BEKTOPHON CyMMbl CONPOTUBIIEHUS
HOMUWHArbHOM Harpy3kn U aKTMBHOTO CONPOTUBMNEHUSI BTOPUYHON OOMOTKM.

MpumeyaHune 1 — MeTop pacyeTa, NOCPECTBOM KOTOPOro onpeaensieTcs NpefernbHas BTOPUYHAA HamarHu-
yYMBaIOLAN cuna, AaeT 3HaveHUue Gonblue AelcTBUTENBHOro. OTO faeT BOIMOXHOCTb NMPUMEHATHL 3TOT Xe MeTog B 11.6 1

12.5 ANna 3awmTHLIX TpaHchOopMaTopoB.
Mo cornacoBaHuio MeXAy NPoU3BOAUTENEM U 3aKa34YMKOM MOTYT NPUMEHSATLCA W ApYrie MeToAbI.

MpumeyaHune 2 — [Ina pacyeTa npefensHOW BTOPUYHOW HaMarHUUMBALOLEn CUNbl aKTUBHOE CONPOTUBIIEHNUE
BTOPUYHOIN 0BMOTKU AOMKHO BbITh OTKOPPEKTUPOBAHO ANA TeMNepaTyphl, paBHowu 75 °C.

* CM. npunoxeHue A.
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2.3 JononHutenbHbie onpeaerieHus TpaHcgopMaTopoB TOKA Ans 3alunTbl

2.3.1 TpaHcdopmaTop Toka ansa 3ammtbl (protective current transformer): TpaHcdgopmatop TokKa,
npeaHa3sHaYeHHbI ANA nepeaadYy curHana 3almTHLIM pene.

2.3.2 HOMMHaNbHbLIN NEepPBUYHLIA TOK NpeaeribHOW KpaTtHocTu (rated accuracy limit primary
current): HanGonbllee 3Ha4eHUe NEPBUYHOIO TOKA, NPU KOTOPOM HOMMHAMBHO HArpy>XeHHbI TpaHchopma-
TOP COOTBETCTBYET TPEGOBaHWUAM NOJIHOM NOrPELUHOCTN.

2.3.3 koadppuumeHT npeaensHON KpaTtHocTu (accuracy limit factor): OTHOwEHWE HOMMHANLHOrO
NeEPBUYHOTO TOKA NpeaenbHON KPaTHOCTU K HOMUHANbHOMY NEPBUYHOMY TOKY.

2.3.4 npepgenbHaA BTOpUYHas 3. A. ¢ (secondary limiting e. m. f): Mpousseaenne koadpduumenTa
npeaenbHOW KPaTHOCTU, HOMWUHANLHOTO BTOPUYHOIO TOKA, A TAKKE BEKTOPHOMN CYMMbl COMPOTUBIIEHUS HOMU-
HanbHOW Harpy3kn U aKkTUBHOTO CONPOTUBIIEHUS BTOPUHHOIN OOMOTKM.

2.3.5 TpaHcdopmartop Toka aAnsa 3awuTbl knacca PR (class PR protective current transformer):
TpaHchopmaTop TOka C NMMUTUPOBAHHLIM KO3((PULIMEHTOM OCTATOYHON MarHUTHON MHAYKLUMK, AN KOTO-
POro B HEKOTOPbIX CIy4Yasix HOPMUPYETCA 3HAaYEHUE NOCTOSIHHOW BPEMEHN HAMarHMYUBaHUA U/Unn ykasbiBa-
€TCA npeaen 3HaueHus1 CoNnpPOTUBIIEHUS OOMOTKM.

2.3.6 novok Hacbimenusa W [saturation flux (¥')]: MnKoBOE 3HA4EHNE MArHUTHOTO NOTOKA, KOTOPOE
MOXET BO3HMKHYTb B CEpAEYHMKE B MOMEHT nepexoAa u3 COCTOSIHUA HEHACLILWEHHOrO0 B NOSIHOCTLIO Ha-
cbileHHoe. Toukon nepernba cuMTaeTcsl To4ka Ha kpuBon B — H xapakTepucTukun HamarHuimsaHua cep-
AevHuka, B kotopoi 10 %-Hoe yBenuueHue noToka Ha Kpusoi B BbisbiBaeT 50 %-Hoe yBenuyeHne Toka Ha
KpuBoi H.

2.3.7 octaTrouHbii noTok Hamarunmumsanua ¥, [remanent flux (¥))]: 3naueHne marHuTHOro notoka,
OCTaloLLEerocsi B cepaeyvHuke B TedeHue 3 MUH nocre npepbiBaHWUA NOTOKA HAMarHMYUBaHUA C MarHUTyao0um,
A0CTaTO4HON ANs BO3OYXIEeHNA NoToka HacbiweHus (Y,), onpeaeneHue KoToporo npuseaeHo B 2.3.6.

2.3.8 Ko3(h(pUUMEHT OCTATOYHOM MarHUTHOW uHAykummn K, (remanence factor (K): OTHoweHne
OCTaTO4YHOrO NOTOKA HaMarHUYMBaHUA K NOTOKY HACBILLEHUSA, BbIPAXXEHHOE B npoueHTax, K, = 100 - y/y,.

2.3.9 HOMUHanNbHasi MNOCTOSIHHAs BPEMEHW 3aMKHYTOro BTopu4HOro koutypa (T,) [rated
secondary loop time constant (7y)]: 3Ha4eHne NOCTOAHHOW BPEMEHU BTOPMYHOIO KOHTYpa TpaHcdopmaropa
TOKa onpeaenseTca Kak OTHOLUEHWE CYMMbl MHAYKTMBHOCTU HAMarHM4nMBaHUA M UHAYKTUBHOCTM pacceunsa-
HNA L K aKTUBHOMY COMPOTUBEHMIO BTOPUYHOI 06MOTKN Ry, Tg = IJR

2.3.10 xapakTepucTuka HamarHmumBaHus (excitation characteristic): MpeacrasnexHHoe B BuAe rpa-
dvka nnu TabnuLibl COOTHOLLEHWE MEXAY AENCTBYIOLLMM 3HAYEHUEM TOKA HAMarHU4YMBaHUA U CUHYCOMA arb-
HOW [EeNCTBYIOLLEN 9. 4. C, NPUIOXEHHON K BTOPUYHbIM BbIBOAAM TpaHcopmaTopa Toka Npu pasoMKHYTbIX
NepBUYHOI 1 ApYrux 0BMOTKax, B AMana3oHe 3Ha4eHUi, OCTaTOMHOM AN ONpeseneHuns XxapakTepUcTUK oT
MUHUMAnNbLHOTO YPOBHSA HAMAarHUYMBaHWUS 40 NPEAENbHOr0 3HAYEHUs1 BTOPUYHOI 3. [. C, HAaXOASLErocs B
TOouke neperunda.

2.3.11 TpaHcdopmMaTop TOKa anA 3awutbl knacca PX (class PX protective current transfor-
mer): TpaHcdopmaTop ¢ HU3KUM 3HAYEHUEM UHAYKTUBHOTO COMPOTUBIIEHUS, ANSt KOTOPOro U3BECTHA BTO-
puyHas xapakrepuctuka HamarHU4YMBaHus, CONPOTUBNEHUE BTOPUYHON OOMOTKU, COMPOTUBMEHME BTOPUY-
HOM Harpy3kuM u BUTKOBbIA KOIMDMPULUEHT TpaHCOPMALIMU, A TAKKE YYTEHbI XapaKTEPUCTUKN 3aLLMTHBIX
YCTPOMCTB, C KOTOPbIMW OH ByAET NCNONL30BaTbLCS.

2.3.12 3. p. c. B Touke nepernba (E,) [rated knee point e. m. f. (E,)]: Takasa MUHUMANbHASA CUHYCO-
naanbHas AencTeyoLlas 3. 4. C. MPOMbILUEHHON YaCTOThl, NPUMOXKEHNE KOTOPOW K BTOPUYHbLIM BbiBOAAM
TpaHcdopmaTopa npu BCEeX OCTamNbHbIX Pa30MKHYTbIX BBOAAX NMPUBOAUT K YBENUYEHUIO AEACTBYIOLLENO 3Ha-
YeHUA TOKa HamarHuuMBaHus He Bonee yeM Ha 50 % npu ee yBenudeHun Ha 10 %.

MpuMeyaHue—PeanbHoe 3Ha4YeHue 3. 4. CB TouKe Nepernba Gonee Unu paBHO ee HOMUHANEHOMY 3HaYEeHHIO.

2.3.13 HOMMHaNbHbIN BUTKOBbLIN KoadduuueHT (rated turns ratio): Tpebyemoe COOTHOLLEHUE YUC-
na nepBUYHbIX BUTKOB K YACIY BTOPUYHBLIX BUTKOB.
Tpumep 1 — 1/600 (0o0uH nepeuYHbIli 8UMOK K 600 6mMOPUYHBLIM 6UMKaMm).

TMpumep 2 — 2/1200 (makoe xe coomHowieHue, kak e npumepe 1, HoO ¢ A8yMs NePBUYHbLIMU 8UMKaMU).

2.3.14 norpewHocTb BUTKOBOro koadcpuumenTa (turns ratio error): PasHOCTb Mexay HOMMHAmb-
HbIM U AENCTBUTENbHLIM BUTKOBLIMU KO3hhMLIMEHTAMMU B NPOLIEHTAX:

6




FOCT IEC 60044-1—2013

lMoepewHocMb 8UMK08020 KO3ghchuyueHma (%) =
= delicmsumeribHbill 8UMKO8bIl — HOMUHarbHbI 8UMKO6bIl =
= KoaghhuuueHm mparcghopmauuu koaghpuuueHm mpaHcgopmauuu 100.

HOMUHaIbHbIT 8UMKO8bIl KOaghchuyueHm mpaHegpopmayuu

2.3.15 koadhdpmumenT pacwmpenus K, [dimensioning factor (K,)l: Koadpdpuumnent onpenensiercs ¢
Lienblo paclumMpeHus guanasoHa paboyero BTOPUYHONO TOKa M3MEPUTENBHON 0OMOTKM CBEPX €r0 HOMUHASb-
HOrO 3Ha4YEHUs1 C COXPAHEHMEM Knacca TOMHOCTWM U HOMMHANbLHOM Harpy3ku. Pacumpenue (06b14HO 150 %
unu 200 %) npegHasHaveHo And obecneveHns paboTbl SHEProCMCTEMbI NOCHE TOTO, Kak YacTb ee 06opyao-
BaHWSA BbIBEAEHA B PEMOHT.

3 Pabouune n ocobbie ycnoBus akcnsyataumm

MoapobHas uHdopmaumsa 0 Knaccudukauun yCrnoBuii OKpy»KatoLen cpedbl NpeacTaBneHa B cepuu
craHpapToB |IEC 60721.

3.1 Pa6ouue ycnoBus akcnnyarauum

3.1.1 Temnepartypa OKpyxawLero sosgyxa
TpaHcdhopmaTopbl TOKa AENATCA HA TPU KaTeropun NpMMEHEHUs B COOTBETCTBUM € Tabnuueii 1.

Tabnuya 1— TemnepaTypHble KaTeropun NpUMeEHeHNs

Kateropua MuHumaneHaa Temnepatypa, °C MakcumarnbHasa Temnepartypa, °C
Munyc 5/40 Munyc 5 40
MuHyc 25/40 MuHyc 25 40
Mwunyc 40/40 MuHyc 40 40

MpuMedaHue 1 — lNpu BeiGope TeMNepaTypHOI KaTeropuu JOMKHLI BbITb NPUHSITLI BO BHUMAHKE YCNoBUs
XpaHeHWs U TPaHCNoPTUPOBaHMS.

3.1.2 BbicoTa Haga ypOBHEM MOpSA
[ns paGounx yCnoBui NpMMEHEHMs BbICOTa Ha YyPOBHEM MOpPS HE A0MKHA npeBbiwark 1000 M.
3.1.3 Kone6aHua unu noaseMHble TOMYKU
[ns pabounx ycnoBuii NPUMEHEHMUS CYNTAETCS, YTO BUGpPaLUMK, BbI3BAHHLIE BHELUHUM BO3AEHCTBUEM HA
TpaHcopMaTop HaNPsXXeHusl, U BUOpaLuu, BbI3BaHHLIE NOA3EMHBIMU TONYKAMU, ABMSIOTCA HE3HAUUTENbHbI-
MM U HE YUUTbIBAIOTCS.
3.1.4 YcnoBuA 3kcnnyataumMm TpaHc(PopMaTOpPoOB TOKA B 3aKPbITbIX NOMEIEHUAX
CyLecTBYyIOT cneaytowme paboune ycnoBusi akcnnyarauuu:
a) BNUAHWE CONHEYHON pajuaLuu NPakTU4eckn OTCYTCTBYET;
b) Okpy>xalowmin Bo3gyx He UMEET 3arpsi3HEHUIN NbiSbIO, AbIMOM, KOPPO3UIHLIMKM ra3aMu, napamu Unm
COnbIO;
C) YCRnoBuA BNAXXHOCTU CrieiyloLUueE:
1) cpeaHee 3Ha4YEHME OTHOCUTENbLHOW BNAXHOCTU, U3MEPEHHON B TeueHue 24 4, — He bonee 95 %,
2) cpeHee 3HavYeHue AaBreHus BOASAHOrO napa 3a nepuog 24 4 — He Bbilie 2,2 klla,
3) cpeaHee 3HaYeHUe OTHOCUTENBHOM BIAXHOCTU 3a nepnog 1 mec — He Gonee 90 %,
4) cpeaHee 3Ha4yeHue aasneHus BOASAHOIO napa 3a nepuoa 1 mec — He Bbiwe 1,8 kMa.
B HekoTopbIX CNy4Yanx npu AaHHbIX YCIOBUAX 3KCNnyaTauuv AONyCcKaeTCs Hanmume KOHaeHcauun.

MpuMevaHusn

1 KoHaeHcauuns MOXeT BO3HUKHYTL MPU BHE3AMNHbLIX M3MEHEHUAX TeMnepaTypbl B NepUogbl BbICOKOW BNAXXHOCTU.

2 BnusHWe BLICOKOW BN@XHOCTU U KOHAEHCaLWK, HarpuMep, NPUBOASILLEE K HapyLUEHMWIO U30NSALWK, UK KOpPPO3nK
MeTannmyeckux HYactein MoXHo nabexarsb, ecnu Ucronb3oBaTk TpaHchopMaTopkl Toka, cneluanbHo paspaboTaHHble Ans
TaKkux yCroBui.

3 KoHaeHcauuio Takke MOXHO NpefoTBpaTuTb NoAAepXaHUemM COOTBETCTBYIOWMX YCNOBUIA B NOMELLEHWUM, Hanpu-
Mep, HanuunMeMm NoAxXoAsLen BeHTUNALMKU U oborpeBa UnNu NpUMeHeHUeM obopyaoBaHNUS, YMeHbLIAKOWEro BNAXHOCTb.
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3.1.5 YcnoBua 3kcnnyarauum TpaHcgopMaTopa Toka Npyu Hapy>XHOW YCTaHOBKe

PaGouune ycnoBua akcnnyarauuu:

a) cpegHee 3HayeHue TeMnepaTypbl OKPY>KaloLLEro Bo3ayxa B TeyeHue 24 4 — He Boiwe 35 °C;

b) creayer yunTbIBaTb CONHEYHYIO paguaLmio Bbille ypoBHs 1000 VW/M?2 (B SICHBIN J€Hb B MOMAEHD);

C) OKpY>aIoLLMii BO3AYX MOXET ObITb 3arps3HEH Mbiblo, bIMOM, KOPPO3UMIHBIMU rasamu, napamu unm
COrblO, HO HE BbILLIE YPOBHEN 3arpsi3HEHUs], NPUBEAEHHbIX B Tabnuue 7;

d) naBneHue BeTpa — He Gonee 700 lMa (npu ckopocTu BeTpa 34 M/C);

€) Cneayer yuuTbiBaTh HanM4mMe KOHAEHCALMN Unm 0CaaKoB.

3.2 OcoO6ble ycnoBua 3KcniyaTauum

Ecnu TpaHcopmaTop Toka HEOGX0AMMO UCMONBL30BaTb NPU YCNOBUSAX 3KCNyaTauun, OTIIMYHbLIX OT pa-
60ounx, npuBeaeHHbIX B 3.1, TO TpebOBaHMA K HUM AOJDKHbI COOTBETCTBOBATbL NOAMYHKTAM HACTOSALLEro CTaH-
Japra, NpuBeAEHHbIM HUXeE.

3.2.1 TemnepaTtypa OKpyxawluero sosgyxa

[ns TpaHcdopMaTopoB TOKa, yCTAHABNMBAaEMbIX B MECTaX, A€ OKpY>XaloLasi TeMneparypa MOXeT 3Ha-
YUTENMbHO OTNNYATLCA OT Anana3oHa paboumx yCrnoBuii sKkcnnyaTaumm, NpuBeaeHHbIX B 3.1.1, npeanoyTutens-
Hbl CNeAyOLWME MUHUMATBHBIE U MAKCMMAarbHbIE AManas3oHbl TeMnepaTyp:

- MuHyC 50 °C n nntoc 40 °C — AN 04eHb XONOAHOrO KNmMmara;

- MuHyc 5 °C u nnioc 50 °C — AnAa 0YeHb XapKoro knumara.

[ns HEKOTOPbIX PEMMOHOB C 4acCTbIMK TEMNMbIMU BAAXHLIMA BETPAMU U BHE3AMHbLIM U3MEHEHUEM OKPY-
XKaoLEn TEMNepPaTypbl CBONCTBEHHO HaNMYnE KOHAEHCAUMMN, AAXE B 3aKPbITOM NMOMELLEHUN.

Il pumMmed4yaHune — I_IpI/I HEeKOTOpPbLIX YyCIoBUAX COMTHEYHOW aKTUBHOCTH, 4yTOObI He NPEeBLICUTE YKa3aHHbIX Mnpe-
[enoB TeMnepaTypbl, MOTYT NoTpeboBaTLCA COOTBETCTBYHOLLME Mepbl, HanNpuMep, Hanuyue KpoBnu, NPUHYAWTENbHOW

BEHTUNALUMN W T. A., WM CHIWKEHNE HOMMUHANbHbLIX 3Ha4YeHWiA, YToBbl He NpeBbILLATL Npefenbl YKasaHHbIX NOBbILIEHMA
Temnepartypel.

3.2.2 BbicoTa Hag ypoBHEeM Mopsi

Ona npumeHeHnsa TpaHCOPMAaTOPOB TOKA HA BbICOTE HA4 ypOBHEM MOps cBbiwe 1000 M AnuHa nyTtu
YTEYKM ANS TAKMX HECTaHAAPTHBLIX pabovnx aTMOChepHbIX YCrIOBUI AO0MKHA ObITb ONpeaeneHa nyTeM yMHO-
YKEHMA 3HAYEHUI HAanBonNbLUMX pabovnx HaNpsHkeHWi, TpebyeMbiX Ha MecTe aKcnyaTaumm, Ha ko3 puuneHT
k, onpegensembiin B COOTBETCTBUN C PUCYHKOM 1.

MpumevyaHune — BbicoTa Haf YPOBHEM MOpPS He BMUSET Ha AW3MEKTPUYECKYIO MPOYHOCTL BHYTPEHHEN W30-

nauun TpchcpopMaTopa Toka. MeTop npoBepKn BHeLUHeW n3onALnn aonxeH ObITb cornacoBaH MexXay narotosButenem n
3aKa34MKoM.

3.2.3 3emneTpsaceHusn
TpeboBaHUs U METOAbI UCMbITAHWI HAXOAATCA HA PACCMOTPEHUM.

3.3 Cucrembl 3a3emrieHun

Hwxe npeacraBneHbl CUCTEMBI 3a3EMINEHUSA, NPUBEAEHHLIE B HACTOALLEM CTaHAapTe:
a) CeTb C M30NUPOBAHHON HenTpanbto (cm. 2.1.19);
b) ceTb C 3a3eMNeHHON HEWTPanbIo Yepes ayroracsawmin peaktop (cm. 2.1.22);
C) CeTb C 3a3eMIIEHHON HenTpanbsto (cm. 2.1.24):
1) rnyxo 3asemneHHon (cm. 2.1.20),
2) 3a3eMIneHHon Yepes conpoTtusneHue (cm. 2.1.21).

4 HomuHanbHbIE 3HaYeHus

4.1 HopMmupoBaHHble 3HaY€HUS1 HOMUHASbHbIX NEPBUYHLIX TOKOB

4.1.1 OgHonpenenbHble TpaHchopmaTopbl
HopmMupoBaHHble 3HaYeHUs HOMUHATNbHbLIX NEPBUYHbIX TOKOB CreayoLLme:

10—125—15—20—25—30—40—50 —60 —75A,
a TaKKe UX JeCATUYHbIE, KPaTHbIE UMK POOHbIe 3HaYeHUA. MNPeanoYTUTENbHbIE 3HAYEHUSA NMOAYEPKHYTHI.
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4.1.2 MHoronpeaenbHbie TPpaHChOpPMaTOpPbI
HopMupoBaHHbIE 3Ha4YEHUS NnpuBeaeHsbl B N. 4.1.1, npeanoyTUTENbHBI 3HAYEHUS C HAUMEHBLUMM HOMMU-
HanbHbIM TOKOM NEPBUYHON OGMOTKM.

4.2 HopMupoBaHHbIe 3HAY€HUA HOMMHASTBHOTO TOKA BTOPUYHOI OGMOTKM

HopMHpOBaHHbIE 3HAYEHUSA HOMUHANBHOTO TOKA BTOPUYHOW 06MOTKM: 1 A, 2 A u 5 A, npeanoytutens-
HbIM 3HAYEHWeM siBnaeTcsa 5 A,

MpWMeYaHue— HopMUPOBAHHLIMU 3HAYEHUSIMU TPAHCOPMATOPOB B FPYNNax, COEAMHEHHBIX TPEYTONbHUKOM,
SBNSIOTCH Te XKe 3HaYeHMs], AeneHHsle Ha /3.

4.3 HopMupOBaHHbIN TOK NPOAOIIXKUTENILHOTO HarpeBa

HopMUPOBaHHbLIN TOK NPOAOMXUTENBHOFO HArPEBa HE AOIDKEH ObiTb HUXE, YeM HOMUHAMbHLIA nep-
BUYHBIN TOK.

Mpu HOPMUPOBAHHOM TOKE MPOAOIHKUTESNILHOIO HArpeBa, MPEBLILAIOWEM HOMUHANBHBLIN NEPBUYHbLINA
TOK, NpeanoYTuTenbHobl 3HayeHus; ot 120 % o 150 % u 200 % OT HOMWHANBLHOIO NEPBUYHONO TOKA, €CnK No-
CneaHMIn HOPMUPOBAH.

4.4 HopmupoBaHHble 3HAYE€HUA HOMWHANbHOW BbIXOAHOW MOWHOCTHN

HopMupoBaHHbIE 3HAYEHUSA HOMUHANbLHOW BbIXOAHOW MOLLHOCTU A0 30 BA:
25—50—10—15—30BA.

3HayeHusn cabie 30 BA moryT GbiTb BbIOpaHbI MO TpEOOBaHUIO 3aKkasquka.

MpuMedvaHue — [nNs KOHKpETHOro TpaHcdopMaTopa, NPOU3BEEHHOTO C OAHUM U3 3HAYEHWt HOPMMpOBaH-
HOM HOMMWHaNEHOW BEIXOAHOW MOLLHOCTWU W COOTBETCTBYIOLMM €if KIaccoM TOMHOCTH, AeKnapupoBaHue ApYrux BbIXOA-
HbIX MOLLHOCTEM, KOTOpblE SABMSIOTCA HE CTaHAAPTHLIMK, HO COOTHECEHHBIMU C HOPMUPOBAHHBIMU KlaccaMi TOMHOCTH,
HEAOMyCTUMO.

4.5 HopMupoOBaHHbIe 3HAYEHMSI KPATKOBPEMEHHOTO TOKA KOPOTKOIO 3aMbIKaHUA

TpaHcopmaTopbl TOKa, CHaGkeHHble (DUKCMPOBAHHON NEPBUYHON OOMOTKON B BMAE KaTyLKu UAW
CTEPXKHS, AOMKHbI COOTBETCTBOBAThL TpeGoBanuam 4.5.1 n 4.5.2.

4.5.1 HoMMHaNbHLIN KPaTKOBPEMEeHHbLIN TOK TePMUYECKOH CTONKOCTH (I,,)

HomuHanbHbIN KPaTKOBPEMEHHLIR TOK TEPMUYECKON CTONKOCTU () ANA kawaoro TpaHncgopmaropa
AOMmkeH ObITb yKa3aH B TEXHMYECKOM nacnopre (M. 2.1.28).

4.5.2 HoMUHaNbLHLbIN KPaTKOBPEMEHHbIN TOK ANHAMWUYECKON CTOUKOCTHN (Idyn)

3HayeHue HOMUHANBLHOIO KPaTKOBPEMEHHOIo ToKa AMHAMUYECKON CTONKOCTU (Idyn) AOMKHO NpeBbiAaTb
B 2,5 pa3a HOMUHaMNbHbI KPATKOBPEMEHHbIN TOK TEPMUYECKOW CTONKOCTH ([ dyn) M AOMKHO YKa3blBaTbCA B TEX-
HUYECKOM NAacnopTe TONbLKO B TOM Cfy4yae, €Cnu ero 3Ha4eHne oTNNYaeTcs Ot 3Toro NpesbiweHns (cMm. 2.1.29).

4.6 MNpepenbHO oonycTMMoOe NpeBbllWeHne TeMmnepartypbl

TemnepaTypHbIil peximM TpaHcdopmaTopa Toka Npyu NPOTEKaHWKM TOKa B NePBUYHON OOMOTKE, paBHOIO
HOPMWUPOBAHHOMY TOKY NPOAOMKUTENBLHOTO HAarpeBa, u NPU Harpy3ke, COOTBETCTBYIOLLEN HOMUHANLHOMY Bbl-
XOAHOMY TOKY, HE AOIDKEH MPEBLILWATL AONYCTUMbIX NPEAenos, NpUBEAEHHbIX B Tabnuue 2. 3T 3Ha4YeHus
BbIOMPAIOT B 3aBUCMMOCTU OT pabounx yCrnoBuin NPUMEHEHUs, NPUBEAEHHBIX B pasaene 3.

Ecnu Temnepartypa OKpy>alowero Bo3gyxa NpeBbllLaeT 3HaYeHus,, npeactaeneHHole B 3.1, To gony-
CTUMOE NpEeBbILLEHWE TeMnepaTypbl TpaHcdopmartopa, cornacHo Tabnuue 2, A0MKHO ObiTb YMEHBLLEHO A0
3HAYEHUS, PaBHOTO NPEBLILLEHUIO TEMNEPATYPLI OKPY>KAIOLLIErO BO3ayXa.

Ecnu TpaHcopmatop npeaHasHadyeH Ana skcnnayatauun Ha BbicoTe cebiwe 1000 M, a ucnbiTaHua
NPOBEAEHbl Ha MEHbLLUEN BbICOTE, TO AONYCTUMbIE NPEAEnbl NPEBLILIEHUA TEMNEPAaTypbl, NPUBEAEHHbIE B
Tabnuue 2, AOMKHbI ObITb YMEHbLUEHbI HA 3HAYEHUSA, pacCYUTaHHbIE Ha kaxkable 100 M BLICOTbI, ECIIU MECTO
aKcnnyarauumn TpaHccgopmaropa npesbiwaet 1000 m:

a) MacnoHanosiHeHHble TpaHcgopMaTopbl — Ha 0,4 %;

b) cyxue TpaHchopmaTopbl — Ha 0,5 %.

[onyctumele npeaenbl NPEBbILLEHUA TEMNEePaTypbl 06MOTOK OrpaHUYEHbI TMOO0 CaMbIM HU3KMM KNAccoMm
TENIOCTOMKOCTU usonsuuu, nubo TemnepaTypHbiM HarpeBoM cammux 0OMOTOK, MO0 TeMnepaTypHbIM Harpe-
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BOM OKPY>KaloLLero BELLECTBA, B KOTOPOE OHU NOMeLLEHbI. MakCMMarnbHble 3HaYEHWS! TEMNEPATYPHOTO NPEBbI-
LLEHMSI NS Pa3NMUYHbIX KACCOB U30MNSILMU NPUBEAEHBI B Tabnuue 2.

Tab6nwuya 2— JonycTuMble Npegensl NpeBbILLEHUst TeMnepaTypbl 06MOTOK

Knacc nsonsauun (B cootsetcteum ¢ IEC 60085) MakcumanbeHoe npesbilleHne TemnepaTypbl, K
MorpyxeHHble B Macno — BCe Kraccehbl. 60
MorpyxeHHble B Macro ¢ repmeTusaluneinl — Bce Kracchl. 65
3anuTtble B KOMMNayHA — BCe Kracchl. 50
He norpyxeHHele B Macio 1 He 3anuTble B KOMMayHA — Knacebl:

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

MpumeyaHue— [Ona HEKOTOPLIX BUAOB MPOAYKLMM (HANPpUMep, Pe3UHbI) U3rOTOBUTENL AOMKEH YKasbiBaTb
NOAXOAALLMIA Knace U3onsaumum.

Korga TpaHcdhopMmaTop MMEET BCTPOEHHbIN PaCLUMPUTENb, 3aNOMHEHHbIW MHEPTHLIM ra3oM NOBEpPX Mac-
na, Unu BbINOMHEH B repMETUYECKOM KOpNyce, TO NPeBbILLIeHWe TeMnepaTtypbl Kopnyca unm macna Ha noBepx-
HOCTW pacLUMpUTEns He AOSMKHO npeBbiwaTh 55 K.

Ecnu TpancdopmaTop HE MUMEET BCTPOEHHOTO pacLUMPUTENS, TO NpeBbILUeHWe TeMNepaTypbl Macna B
BEPXHEN YaCTW KOpNyca He A0MKHO npeBbiwaTb 50 K.

TemnepaTypHOE MPEeBbILLEHNE U3MEPSETCA HA BHELUHUMX NOBEPXHOCTAX CEpAEYHMKA M APYrMxX meTan-
NMYECKMX YaCTAX, KOHTAKTUPYIOLLMX UMK OrM3KO NpUneraiwmx K Hemy, Temneparypa U3onsuun He JOIDKHA
NpeBbILATL 3HAYEHUI, NPUBEAEHHbIX B Tabnuue 2.

5 Tpeb6oBaHUA K KOHCTPYKLUMN

5.1 TpeGoBaHuA K NPOYHOCTU U3ONALUMN

Hactosime TpeboBaHUA OTHOCATCA KO BCEM TUNAM U30NSALMU TpaHCHOPMaTOPOB Toka. [ONONHUTENb-
Hble TpeGoBaHMsA ANSA ra3oHanoNMHEHHbIX TPAHCOPMATOPOB TOKA HAXOAATCS HA CTaaUKN PacCMOTPEHUS.

5.1.1 HoMuHanbHbIe YPOBHU NMPOYHOCTU U3ONSALMU sl NePBUYHLIX BBOAOB

HomuHarnbHble YPOBHU MPOYHOCTM U30MALMU NEPBUYHON OOMOTKM TpaHcdopmaTopa Toka 6asupyorcs
Ha 3HaYeHuAX HaubonbLuero paboyero HanpsbreHun Ana obopyaosanun U,

[ns TpaHcdopmaTopor Toka 6e3 nepBuYHON 0BMOTKM 1 6e3 COGCTBEHHOM NEPBUYHON U30NAUMKU NpU-
HATO 3HaueHne U,, = 0,72 kB.

5.1.1.1 [Onsa seogos, umetowux U,, = 0,72 niu 1,2 kB, HOMUHATbHBIA YPOBEHb NPOYHOCTU U3ONALUM
COOTHOCUTCA C HOMWHAIbHBIM UCMbITATENBHBIM HAMNPSXKEHUEM MPOMbILLIIEHHOW YacTOTbl B COOTBETCTBUU C
Tabnuuen 3.

5.1.1.2 [ns BBOAOB, UMeOLKX U,, = 3,6 KB 1 Bbiwe 1o 300 kB, HOMMHaNbHbIN ypOBEHb MPOYHOCTU U30-
NALUN COOTHOCUTCHA C HOMUHANMBHBLIM UCTLITATENBHBIM HAMPSXXEHUEM FPO30BOr0 MMMYNbLCA U C HOMUHATEHBIM
UCMLITATENbHbLIM HANPSXKEHNEM NPOMbILLIIEHHOW YaCTOTbl B COOTBETCTBUM C Tabnuuen 3.

BbiGop Mexay ansrepHaTMBHLIMU UCTILITATENLHLIMU YPOBHAMW ANs OAHOTO 3Ha4YeHus U, nenaerca Ha
OCHOBaHuu TpeboBaHuii cornacHo IEC 60071-1.

5.1.1.3 [nsa seoaos, uMetowmx U, cebilie 300 KB, HOMUHArbLHBIA YPOBEHb M30MALIMM COOTHOCUTCS C
UCNbITaTeNbHbIM HOMUHANbBHbLIM HanNpPsHKkeHNeM KOMMYTaUUOHHOTO MMMYNbCa U C HOMUHArbHbLIM UCMbITaTENb-
HbIM HaNPsHKEHWEM rPO30BOT0 UMMNYSLCA U BbIOMPAETCA B COOTBETCTBMU C Tabnuueli 4.

Bb160p Mex 1y ansrepHaTMBHLIMU UCTLITATENbHLIMU YPOBHAMU ANs OAHOTO 3HadYeHus U, nenaerca Ha
OCHOBaHuu TpeboBaHuii cornacHo IEC 60071-1.
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Ta6nuya 3— HoMuHanbHbIe YPOBHM NPOYHOCTYU N3ONALMK NEpBUYHLIX BBOAOB TpaHchopmaTopos ¢ U,,< 300 kB

H . HomuHanbHoe ucnbiTaTeneHoe
anGonbluee paGoyee AelicTByloLee CHCTBVIOLLEE HANDRKEHE HomMuHanbHoe ucnblTaTensHoe N1koBoe
HanpsxeHue ana obopyaosanua U, KB A yioLee Hanp HanpsKeHWe rpo3oBoro UMnynsca, kB
NPOMBbILLUNEHHOU YaCTOThl, kB
0,72 3 —
1,2 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
MpuMeYaHune—/[ndA ycTaHOBNEHHbIX HA OTKPLITOM BO3yXe (BHE NOMELLEHWUIA) TpaHCOpPMaTOPOB PEKOMEH-
AyeTes BbIGUpaTh Hanbonee BbICOKNIA yPOBEHB NPOYHOCTU M3OSSILIMM.

Ta6nunua 4— HoMuHaneHLIE YpOBHU NPOYHOCTM U3ONALMKU NEPBUYHLIX BBOAOB TpaHchopmaTopos ¢ U, = 300 kB

HaunGonbluee paGoyee aelicTaytolee
HanpsxeHue 4na obopyaosaHus U, kB

HoMuHanbHoe ucnbitatensHoe NMKOBOe
HanpskeHne KOMMYTaLMOHHOIo
uMnyneca, KB

HomuHarnbHoe ucnbitatenbHoe NUKoBoe
HanpsxeHue rpo3oBoro UMnynbca, kB

300 750 950
850 1050

362 850 1050
950 1175

420 1050 1300
1050 1425
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OkoHYyaHue mabnuupi 4

HanBonblee paboyee gelcTeytoLee HomMHanbHoe ucnbiTatenHoe NukoBoe HomuHanbHoe ucnbiTaTenbHOE NUKOBOE
HanpsXeHue J'IpFl 060 %Bang ULL| kB HanpRXeHNe KOMMYTaLOHHOro HanpAXeHWe rpo3oBoro MMNysbca, kKB
P A PyA ' uMmnyneca, kKB P P Y !
525 1050 1425

1175 1550
765 1425 1950
1550 2100

MpumevyaHune 1 — [AnNa ycTaHOBMEHHBIX Ha OTKPLITOM BO3ayxe (BHe MOMeLLEHUA) TpaHchOpMaToOpoOB PeEKO-
MeHgyeTcA BelbupaTh Hanbonee BbICOKUN YPOBEHb NPOMHOCTM U3CNSALMM.

MpumMeyaHue2—YpoBHW UCTLITATENBHOMO HANPSXeHns Ans U, = 765 kB okoHYaTenbHO He YCTaHOBMeHb,
NOSTOMY B AarnbHelLleM MOXeT NoTpe6oBaTLCA KOPPEKTUPOBKa AaHHLIX UCMBITAaTENbHBIX YPOBHEN KOMMYTaLMOHHOMO
U rpo30BOro UMMYMLCOB.

5.1.2 fononHuTenbHbIe TPEOGOBAHUA K NPOYHOCTU U3OMNALIMU NEPBUYHLIX BBOAOB

5.1.2.1 TpeboBaHuA Kk ucnbITaTENLHOMY HaMPSXEHUIO NPOMbILLNEHHOW YaCTOThbI

Beoabl, uMetome HanGonbliee paGoyee HanpsbkeHne ansa obopynosanus U, = 300 kB, n0mkHbI Bbl-
AePKUBATb HAMPSHKEHWE NPOMBILLMEHHOW YacToThl, BbIOpaHHOE B COOTBETCTBUM C YPOBHEM UCMLITATENBLHOIO
HanpsHhKeHUs rpo3oBOro UMMynbCa, cornacHo Tabnuue 5.

5.1.2.2 TpeboBaHMA K yPOBHIO YaCTUYHbIX pa3psgoB

TpeGoBaHMA K YPOBHIO 4YaCTMYHbIX paspsaoB MPUMEHUMBbI K TpaHcdopMmaropaMm TOKa, HauuHasi ¢
U,z72kB.

YpoBeHb YaCTUYHbLIX pa3psaoB HE JOMMKEH NPEBbLIWATL NPEeAEenoB, YKa3aHHbIX B Tabnuue 6, npu ucnbi-
TarenbHOM HaMpPsHKEHWM, yKa3aHHOM B TOW e Tabnuue, u NPUMEHUMOM TONLKO Nocne NpoBeAeHUs npeaBa-
PUTENbLHOrO UCMbLITAHUA HANPSHKEHMEM, COFNAacHo 8.2.2.

Tabnuya 5 — HoMUHanbHble YPOBHU UCTILITATENLHBIX HANPSAXEHUA NPOMBILLNEHHOW YacTOThl NePBUYHLIX BBOAOB
TpaHcdopmaTopos ¢ U, 2 300 kB

HomuHanbHoe ucnbiTaTenbHoe MMKOBOE HaMpsXeHWe FPo30BOro HomuHanbHoe ucnbiTaTenbHoe AeNCTBYIOWEee HanpsXeHne
umnyneea, kB NPOMBILLNEHHON YacToThl, KB

950 395

1050 460

1175 510

1300 570

1425 630

1550 680

1950 880
2100 975

Tabnuuya 6 — McnuiTaTenbHble HaNpPsSXeHNs U COOTBETCTBYIOLME UM YPOBHW AOMNYCTUMbIX 3HAYEHWA YaCTUYHbIX
paspsgoB

WenbiTatenbHoe AeicTByio- HonycTuMbIin ypoBeHb YacTUYHLIX pa3paaos, nkn
Tun 3a3emMneHna cucTeMbl tee HanpseHue npu orpe- Tun nsonauun
AENeHUn ypoBHA YaCTUHbIX
paspsgos, kB XKNAKOCTHaA TBEpAan

CuctemMa c 3a3eMSfIeHHOW He#Tpanbto U, 10 50
(koadpdprUMEHT KOPOTKOro 3aMblkaHUsl Ha 12U,/ V3 5 20
semnio £ 1,5)

Cuctema c U30NMpOBaAHHOW WNKU He- 12U, 10 50
3PEeKTUBHO 3a3eMNEHHOR HelTpanbto 12U, /3 5 20
(koapPULMEHT KOPOTKOrO 3aMblkaHUsl Ha om
3emnio > 1,5)
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OkoHyvaHue mabnuupi 6

MpuMevaHune 1 — Ecnu cucTema yCTaHOBKM HEUTPanu He U3BECTHA, TO BLIOGUPAIOT 3HaUYeHUs Ar1s CUCTEM ¢
M30MUPOBaHHON NN Hea(PPEKTUBHO 3a3eMINEHHON HENTPanbHo.

MpuMmevyaHue 2 — [JonyCTUMbIA yPOBEHb YaCTUYHBIX Pa3pAA0OB TakKe NpUeMIIEM U AN YacTOT, OTIMYHbIX
OT HOMUHANbLHOW 4YacToThl.

5.1.2.3 TpeboBaHUA K MCMLITAHUAM CPE3aHHbIM FPO30BbLIM UMNYNLCOM

[laHHoe ucnbiTaHue ABMSETCA A0NONMHUTENBHLIM U NPOBOAUTCS MO COIMacOBaHMUIO MeXAY NPOU3BOAUTE-
nem u 3akasumkoM. NepeBuYHbIi BBOA AOIDKEH BblAEMKMBATL UCMLITATENbHOE HANPSDKEHUE CPE3aHHOIO rpo3o-
BOro MMMNyrnesca 3Ha4yeHnem 115 % OoT NOMHOro rpo3oBoOro UMNynbCa.

n puMedYaHne — MeHbLUne 3Ha4YeHusA UcnbITaTeNlbHOro HanpsXXeHua MoryTt 6bITb cormacoBaHbl Mexay n3roto-
BUTeNEM U 3aKa34yUKoM.

5.1.2.4 TpeboBaHUA K UCMILITAHWIO ANEKTPUYECKON EMKOCTM U TAHreHca yrna AuanekTpu4eckux notepb

HanHble TpeboBaHUA PacnpoCTPaHSIOTCA TOMbKO Ha TpaHCAOPMATOPbI C NEPBUYHON 0OMOTKON, NOrpy-
JKEHHOM B XXnAKyto usonaumio ¢ U, 2 72,5 kB.

3HaYEHUA ANEKTPUIECKON EMKOCTU U TaHreHca yrma norepb (tgd) AOMKHbI COOTHOCUTLCA C HOMUHANb-

HOW 4acTOTON M YPOBHEM HanpsbkeHus B AvanasoHe ot 10 kB go Um/\/faT .

MpuMedaHue 1 — Llenblo AaHHOMO UCMLITAHUS SIBIISIETCS MPOBEPKa COOTBETCTBUA NPOAYKLUMMN YKa3aHHBIM 3Ha-
YeHusM. Mpegentl AONYCTUMBIX OTKITOHEHWIA COrNacoBLIBAOTCA MeXAY NPOU3BOAUTENEM U 3aKa3HUKOM.

MpuMedaHue2— TaHreHc yrna noTepb 3aBUCUT OT BUAa U30MALMUM, HANPSDKEHUA U TeMnepaTypbl. Ero sHade-
HWe npu Um/ \/5 W TemnepaTtype OKpyXatowero Bo3alyxa, kak npasuno, He [JofKHO npessbiwats 0,005.

5.1.2.5 TpeboBaHWA K UCMLITAHUIO MHOTOKPATHLIMWU CPE3aHHbIMU PO30BLIMU UMMNYSLCAMM

[aHHoe ucnbiTaHne ABNAETCA A0NOMHUTENBHLIM U NPOBOAUTCS MO COrNAacOBaHUIO MeXay NPOU3BoaUTE-
nem u 3akasyukom. MeperyHas 06MOTKa MACHOHaNOMHEHHBIX TPAHC(OPMATOPOB Toka ¢ U, 2 300 kB aomkHa
ObITb UCMNbITAHA MHOTOKPaTHLIMW CPe3aHHbIMW UMNYSLCAMKU AN NPOBEPKM YCTOMYMBOCTM TpaHcopmaropa K
BbICOKOYACTOTHbLIM Neperpyskam, KOTopble MOryT BOSHMKATb Takke u B npouecce paboTbl.

B npunoxxeHun B npuBeaeHa Tonbko kpaTkaa uHgopMmauus 0 BO3MOXHON npoueaype NpoBeAeHUst AaH-
HbIX UCTILITAHWA, T. K. ANS NOAPOBHOrOo ONUCaHUA ONPeAeneHHbIX KPUTEPUEB NPUEMKM U NPOrPaMMbl UCMIbITA-
HWUII HE UMEETCA A0CTaTOYHOrO OMNbITa B 4aHHON chepe.

MpumeyaHne — KoHcTpyKums 060pyaoBaHns AomkHa GbiTb TLWATENBHO UCCIe4oBaHa Ha NpeAMeT BHyTPeHHe-
r0 SKPaHNPOBAHUSA 1 TEOPETUHECKOrO OTCYTCTBUA NEPEXOAHBIX MPOLECCOB B TOKOBLIX COSMHEHNSIX.

5.1.3 Tpe6oBaHUA K UCNBITAHUIO NPOYHOCTU MEXCEKLIMOHHOMW U3oNALUN

Msonauua nepBuYHOrO BBOAA M BTOPUYHLIX BbIBOAOB, pasAeneHHbIX Ha ABe U Gonee cekuun, AoMmkHa
BblAEMKNBATb HOMUHAMBHBIE UCTILITAaTENbHBLIE HANPSKEHWUA NPOMBILLIIEHHON YaCTOThI, paBHbIe AENCTBYIOLLE-
My 3Ha4veHuto 3 kB, npuknagbiBaembie NOoOHEPEaHO MEXAY KaKAON CEKUMEN N COEaUHEHHBIMU Mexay cobou
NPOYUMU CEKLIMAMU OOMOTKM.

5.1.4 TpeboBaHMA K UCNLITAHUIO NPOYHOCTU U3ONALMN BTOPUYHbIX BbIBOAOB

Msonauua BTOPUYHLIX BLIBOAOB AOSMKHA BbiAEPXMBaTb HOMWUHAMBLHOE UCNBLITAaTENbHOE HanpsXKeHue
NPOMBILLFIEHHON YaCTOTbl, PABHOE AENCTBYIOWEMY 3Ha4YeHuIo 3 kB.

5.1.5 TpeboBaHMUA K UCNLITAHUIO NPOYHOCTU MEXBUTKOBOW U30MSILIUN

HoMuHanbHOE ucnbITaTenbHOE HANPSHKEHNE ANA NPOBEPKU NPOYHOCTU MEXBUTKOBOM U30NALMMK COCTaB-
naert 4,5 kB (amnnutygHoe).

[Ans HEKOTOPLIX TUNOB TPAHCOPMAaTOPOB MOTYT ObITb NPMMEHEHLI 3HAYEHUA HANPSHKEHURA, YKa3aHHbIe
HKe, B COOTBETCTBUU C NpoLeypaMy UCNbITaHWW, NpeacTaBneHHbIMU B 8.4.

MpwuMeyaHune—HeobxogumMo MMeTb B BUAY, Y4TO B 3aBUCUMOCTH OT TECTOBOM NpoLueaypbl hopMa BOSHEI MOXET
6bITb CUIBHO UCKaXeHa.

5.1.6 TpeboBaHUA K UCNBITAHUIO NPOYHOCTU BHELIHEW U3ONALUN

5.1.6.1 3arpssHeHue

[na TpaHcopMaTopoB TOKa HAPYXHOW YCTAHOBKW C KEPAMUYECKUM WU3ONATOPOM, BOCNIPUMMYMBLIM K
3arps3HEeHMAM, ANUHA NYTU TOKA YTEYKU ANA pa3NU4HbIX CTENEHEN 3arpsa3HeHus npuseaeHa B Tabnuue 7.
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Tabnuua 7— /dnuHa NyTh TOKa yTEYKN B 3aBUCUMOCTM OT YPOBHS 3arpasHeHns

MWHUManeHas AMWHA NYTU TOKa YTeuKM, [OnvHa nyTM ToKa yTeukn, OTHECeHHas
YpoBeHb 3arpsAsHeHus 1, 2)
MM/KB') K paspsigiHOMy pacCTOAHUIO
| Nerknin 16
<35
Il CpegHuin 20
[l CunbHbIA 25
<40
|V OuyeHb cunbHbI 31

1) OTHoweHMe ANWHBI MYTH TOKa YTedku MexAy hasoii U 3eMNel K AeiCTBYIOWEMY 3HA4YEHUIO MeXayhasHoro
HanGonbLuero pabodero HanpsxeHust 4ns obopyaosaHus (cM. IEC 60071-1).

2) Bonee nogpobHas UHOPMALMS O [OMYCTUMBIX OTKIOHEHUSX ANWHBI NYTU TOKA YTEHKN NpU NPOU3BOACTBE
TpaHcopmaTopoB npeacTaeneHa B IEC 60815.

MpumedyaHune 1 — CaoiicTBa M3ONALMOHHON NOBEPXHOCTU B 3HAYUTENBHON CTENEHN 3aBUCAT OT popMbl
nsonsTopa.

MpuMedvaHMe 2 — B cnabo 3arpsA3HeHHbLIX paiioHax NMpu HanU4uK onbiTa 3KCNNyaTauun MOXET UCNONb3o-
BaTbCA ANUHA NYTU TOKa YTe4dkn MeHee 16 MM/KB, HO He Huxe npefiena 12 MM/kB.

MpumMmedaHue3—B pailoHax ¢ 04eHb CUNbHBLIM 3arpa3HEeHneM ANUHA NyTU Toka yTeukn 31 MM/KB MoxeT He
COOTBETCTBOBaTL TPeBOBaHMAM HACTOSLLEro cTaHaapTa M B 3aBUCUMOCTHU OT ONbITa SKCNnyaTauun Wunu pesynsratoB
nabopaTopHbIX UCMBITAHUA MOXET BbiTb yBENMYeHa; B HEKOTOPLIX CIy4asx cnegyeT NPUHATL pelleHne o nepuoanye-
CKOW MPOMBIBKE U30M1ALMN.

5.1.7 Tpe6oBaHuA K onpeaerieHUI0 YPOBHSA paguonomex

HaHHble TpeGoBaHMs pacnpoCTpaHsTCs Ha TpaHcdopmaTopbl Toka ¢ U, = 123 kB npu ycraHoBke Ha
NOACTaHLMAX C BO3AYLUHOW U3onauuen.

YpoBeHb pPagnonoMex rnpu yCnoBusiXx U3MEPEHUs, NpUBEAEHHbIX B 7.5, He A0MmKeH npesbilwaTth 2500 mkB
Npu UCMbITAHMAX HaNpsXXeHueMm 1,1 Um/\/g.

5.1.8 Tpe6oBaHUsA K BeNUUMHE NepeaaBaeMbIX NepeHanpsHKeHUn

HaHHble TpeboBaHUS PacnpOCTPaHSIOTCA Ha TpaHCOpMaTopbl TOKA C:
U,, 2 72,5 kB npu Hanu4uu nepsu4Hoin 0GMOTKM;

U, 2 72,5 kB 6e3 nepsu4HON OOMOTKM C NOAKIMIOHEHHLIM 060pYy0BaHNEM (HAanpuMep, C NOAKMNIOYEHHOM
3NerasoBoi KOMMYTaLUMOHHONW annapaTypoii, BBOAOM TpaHcdopMaTopa, NPoxXoaHbIM kabenem).

MepeHanpsxeHus, nepegasaemMblie OT NEPBUYHOIO BBOAA K BTOPUYHOMY, HE AOMXKHbI NPEBbILLATL 3HaYe-
HWUW, NPUBEAEHHbIX B Tabnuue 16, Nnpu yCcnoBusiX UCMbITAHWIA U U3MEPEHUIA, NMPUBEAEHHbIX B 9.4.

MpuMeYaHwUe 1 — XapakTepucTUKM pOPMbl BOMHbI HaMpPsKeHUsT UMEKOT UCKaXKEHWS!, Bbi3BaHHbIE KOMMYyTaLy-
OHHEIMW onepauusiMu.

MpumedyaHue 2 — [Ipyrue ypoBHU MepeHanpskeHUn MoryT GbiTb COrfiacoBaHbl Mexgy NpoW3BogUTeneM M
3aKa34MKoM.

MmMnynec Tuna A npumMeHsieTca Ansa TpaHchOpMaToOpPoOB TOKA, UCNOMb3YEMbIX HA NOACTaHUUAX C BO3AYLL-
HOW usonauunein, a umnynsc Tuna B npumeHseTca 4na TpaHcdopmaropoB TOKA, YCTAHOBIEHHbIX Ha aneraso-
BbIX NOACTaHUUAX B METANNUYECKOM Kopnyce.

MpenenbHbie NUKOBLIE 3HAYEHUSI NEpefaBaeMoro nepeHanpsXXeHus, NpuBeaeHHbIe B Tabnuue 16, u
N3MepeHHbIe B COOTBETCTBUW C METOAAMMU, YKa3aHHbIMU B 9.4, COOTBETCTBYIOT TpeGoBaHUAM HEOBX0AMMON
3aLUMTbI 3NEKTPOHHOro 060PYAOBaHUS, NOAKINIOYAEMOr0 K BTOPUYHOMY BbIBOAY.

Tabnwuuya 16— [JonycTUMble npefensl NepefaBaeMoro nepeHanpsxeHuns

Tun umnyneca A B
MukoBoOe 3Ha4YeHNe BO3eiCTBYIOLLEro NepBUYHOro HanpsixeHus (U,)
P 1,6£-Um 1,6£-Um
V3 3
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OkoHYaHue mabnuup! 16

Tun umnyneca A B
XapaKTepucTukn opmbl BOJHBI:
- HopMUpoBaHHoe BpeMsi cpoHTa (T;) 0,50 mkc £ 20 % _
- BpemaA fo nonycnaza uMmnynsca (7,) 2 50 mke —
- Bpemsa cpoHTa (T4) — 10He + 20%
- LnuTenbHoCTb curHana (7,) — > 100 He
Mpeaensl NMKOBLIX 3Ha4eHU NepeaaBaemoro NnepeHanpsxeHns (Uy) 1,6 kB 1,6 kB

5.2 TpeboBaHUA K MEXaAHUYECKON NPOYHOCTU

HanHble TpeGoBaHNs NPUMEHAIOTCA TONLKO K TPaHcdopMaropam Toka ¢ U, = 72,5 kB u Bbiwe.

B Tabnuue 8 npuBeaeHbl UCNbITATENbHbIE CTATUYECKME HArPy3KU, K KOTOPbIM AOIMKHbI ObiTb YCTONYMBI
TpaHcopmaTopkl TOKa, B TOM YMCNEe Harpysku oT BeTpa 1 rononeaa.

YKasaHHble UCnbITaTeNbHbIE HArPy3ku NPUKNAALIBAIOT B NIOOOM HanpaBneHuu K NepBUYHbLIM BBOAAM.

Tabnuuya 8— Cratuyeckue UCTIbITATENbHLIE HATPY3KN

3HaveHHe HauBombLLEro paGodero UcnbiTaTenbHas ctaTuueckasn Harpyska Fr, H
Hanpsixexs Up, kB Knacc Harpysku | Knacc Harpysku Il
Ot 72,5 po 100 BKrItoM. 1250 2500
Ot 123 go 170 BKkntou. 2000 3000
OT 245 po 362 BKtoM. 2500 4000
2 420 BKIHOM. 4000 6000

MpumedaHune 1 —CyMma Harpy3oK, 4eiACTBYIOLLMX B OOBIYHBIX paboumx ycrnoBuax aKkcnnyaTauumn, He [onx-
Ha npeBbiWwath 50 % OT UcnbITatenbHbIX.

MpuMedaHue2—B HekoTopbIX cRy4vasix, TpaHcopMaTopkl TOKa C MPOXOLHEIMU TOKOBEIMU BBOAAMU, 4 OMXK-
Hbl BbIAEPXMBATD 3MU30AUYECKUe SKCTpeMarbHbIe AUHAMUYECKUe Harpysku (Hanpumep, U3-3a KOPOTKOTO 3aMblKaHUS),
KoTopble MOryT NpeBbIWwaTh B 1,4 pasa craTudeckyto Harpysky Npu UCMbITaHUSX.

MpumedyaHue 3 — OnsA paga cnyyaeB HeOGXOAUMO YCTAHOBUTb MEXaHUYECKOE COMPOTUBMEHNE KPYUYEHNUIO

nepBuUYHLIX BBOAOB. BennunHa npuknagbiBaeMoro KpyTawero MOMeHTa Mnpu UCMbITaHUU AOIKHA 6bITb cornacoBaHa
Mexay nponssogutenemM U sakas4vmkom.

6 Knaccudmkauusa ncnbitaHumn

UcnbiTanus, ykazaHHbIe B HACTOALLEM CTaHAAPTE, KNaccupuuUMpyIoT Kak TUNOBbIE, NPUEMO-CAATOUHbIE
U cneumnarnbHble.

TunoBble UCnbITaHUA

McnbiTaHUs BLINOMHSAIOT HA 0TOOpaHHOM(bIX) TpaHcdopmaTope(ax) OAHOIo TMna, YTodbl NPOAEMOHCTPU-
poBaThb €ro COOTBETCTBME 06LWUM TpeboBaHuam cneumdukauum. Ons TUNOBbLIX UCTILITAHUIA MYHKTLI NPUEMO-
CAATOYHbIX UCMILITAHUIA HE NPUBOAATCS.

MpuMeyaHue—JlerMTMMHOCTb TUNOBLIX MCMBbITAHWIA Ha TpaHcdOpMaTope C He3HaYMTENbLHON MoguduKaLmen
WNK NPW ero HenornHoi cbopke fomMkHa GbITb cornacosaHa Mex/y NPOU3BOAUTENEM U 3aKa34MKOM.

MpuemMo-caaTouHbie UCTIbITAHUA

McnbiTaHus, KOTOPbIM NOABEPraeTCca KaXkabl TpaHcdopmartop.

Cneu,waanble uncnbiTaHuA

McnbiTaHua, OTnUYHbIE OT TUMOBLIX UCMLITAHUA UMW NPUEMO-CAATOYHLIX, HO COIMAaCOBaHHbLIE MexXAay
npoussoaUTENEM U 3aKaA34YUKOM.

6.1 TunoBble UCMNbLITAHUA

K TUNOBbLIM UCMbLITAHUAM OTHOCATCS UCNbITAHUS TPAHCGOPMATOPOB TOKA (ANA NOny4YeHus nogpobHON
MH(OpPMaLMKN caenaHbl CCbINIKM HA OTHOCALUMECH K HUM NOANYHKTbI), NPUBEAEHHbLIE B CREAyIOLLUX noapas-
aenax:

a) UCnbITaHWe Ha CTOWKOCTb K KPaTKOBPEMEHHBIM TOKaM KOPOTKOro 3aMblkaHusa (cm. 7.1);
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b) ucnbitaHue Ha HarpeB (CM. 7.2);

C) UCMbITaHME HaNPsXXeHWEM rpo3oBOro uMmnynsca (cMm. 7.3.2);

d) ucnbiTaHne HanpsXKeHMeM KOMMYTAaLMOHHOIO uMnyrnesca (cMm. 7.3.3);

€) ucnbiTaHue TpaHcOPMaTOPOB HAPYXKHOIO UCMONTHEHUS NOA A0XKAEM (CM. 7.4);

f) onpepenenue norpewuHocren (cM. 11.4 u/unu 12.4,11.6, 12.5 n 14.3);

g) M3MepeHue HanpshkeHus paguonomMex (cm. 7.5).

Bce TMNoBbIE NCNIBITAHWSA AUBNEKTPUYECKMX NAPAMETPOB AOMMKHbI ObIThb BbINOMTHEHBI HA OJHOM U TOM Xe
TpaHcdopmarope, ecnu He yKa3aHO MHaye.

Mocne npoxoxaeHus TpaHcopmaTopaMm TUNOBLIX UCTIbITAHUI AUINEKTPUYECKUX NapaMETPOB cornac-
HO 6.1 OHM JOMKHbI MPOWTU BCE NMPUEMO-CAATOUHbIE UCTILITAHUSI B COOTBETCTBUM C 6.2,

6.2 Mpuemo-caaTouHble UCNbITaHUSA

Kaxxablit OTAEMNbHO B3ATLIN TpaHCOPMaTop NoABEPraeTcs Creaylowmm Buaam NCnbiTaHWim:

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

b) ucnbiTaHWe NEpPBUYHOIO BBOAA NOBLILLEHHLIM HAMPSXKEHUEM NPOMbILLSIEHHON YacToTbl (CM. 8.2.1);

C) U3MepeHue YPOBHS YaCTUYHLIX pPa3psaaoB B usonauum TpaHcgopmaropa (cMm. 8.2.2);

d) ucnbITaHWe NPOYHOCTU U30NALMKN BTOPUYHON 0OMOTKM TpaHCopMaTopa NOBbILLEHHLIM HaMPsSHKe-
HUEM NPOMBILLFIEHHOW YacToTbl (CM. 8.3 unu 14.4.4);

€) UCMbITaHWe NPOYHOCTU MEXCEKLUMOHHOM U3oNauum TpaHcopmaTopa NOBLILLEHHbIM HANPSXKEHUEM
NPOMBILLINIEHHOW YacToTbl (CM. 8.3 unu 14.4.4);

f) ucnbiTaHne NPOYHOCTU MEXBUTKOBON U30NSALMKM TpaHcpopmaTopa UHAYKTUPOBAHHBLIM HANPSHKEHU-
em (cMm. 8.4 unu 14 .4.5);

g) onpeaerneHue norpeLuHocTen Tpanccopmaropa (cm. 11.5 unu/mn 12.4, 1.6, 12.6 n 14.4).

MopAAoOK UCNIbITAHWIA HE HOPMUPOBAH, HO UCMILITAHME HA ONpeaeneHue NOrpeLIHoCTel TpaHchopmaTo-
pa AOIMKHO ObITb BLIMOIHEHO NMOCHE BCEX OCTANbHbIX UCTbITAHUIA.

[MOBTOPHLIE UCMBITAHUA HANPSHKEHUEM NPOMBILLNEHHON YaCTOThI HA NEPBUYHBLIX BBOAAX AOMKHbLI NPOBO-
autbes npu 80 % OT ykazaHHOIo UCNLITATENbHOIO HANPSXKEHUA.

6.3 CneumnanbHble UCTILITAHUA

CneuuanbHble UCMbITaHUS NPOBOAAT MO COrMAacOBAHMIO MEXAY U3rOTOBUTENEM U 3aKa34MKOM U MOTyT
GbITb CrieayloLLero CBOMCTBA:

a) ucnbiTaHWe HanpPs>KeHUEM CPE3aHHOro rpo3oBOro uMMNynbsca (cm. 9.1);

b) namepeHve anekTpu4ecKon eMKOCTU U TaHTEHCA Yrna AU3NEeKTPUYECKUX NoTePb MACITOHANOSMHEHHbIX
TpaHcdopmaTopoBs (CM. 9.2);

C) UCMbITaHWE NEepBMYHOrO BBOAA TpaHcOPMATOpa MHOTOKPATHbIMU CpPe3aHHbIMU  UMNYNbLCAMU
(cM. npunoxxexune B);

d) ucnbiTaHNMEe MEXaHMYECKON NPOYHOCTM (CM. 9.3);

€) U3MepeHNe nepegaBaemMoro nepeHanpsixeHus (cm. 9.4).

7 TunoBbie UCNbITAHUA

7.1 VcnbiTaHUA Ha YCTOWUYUBOCTL K KPAaTKOBPEMEHHBLIM TOKAM KOPOTKOIO 3aMblKaHUA

WcnbiTanue TpaHcopMaTopa Ha TEPMUYECKYIO TOKOBYIO CTOMKOCTb Iy, AOMKHO GbITb NPOBEAEHO B TEM-
neparypHom pexxume ot 10 °C go 40 °C.

3710 ucnbiTaHme AOMKHO ObITb NPOBEAEHO NPU KOPOTKO3aMKHYTO BTOPUYHON 06MOTKe(ax) npu Toke 1 3a
nepuoa spemenu t (01 0,5 10 5 ¢). Mpu 3TOM KONMMYECTBO BbIAENUBLUETOCs TEMNna AOMKHO BbITh Takoe e, Kak
n3a1 cnpuToke TEPMUYECKON CTONKOCTM.

McnbiTaHne Ha AMHAMUYECKYIO CTOMKOCTL AOMKHO ObITb NPOBEAEHO NPU KOPOTKO3AMKHYTOW BTOPUYHOM
obMoTKe(ax) M Npu NUKOBOM 3HAYEHUWN NEPBUYHOTO TOKA HE MEHEE HOMUHAIBHOMO 3HAYEHUS AMHAMUYECKOTO
ToKa /4, XOTA Obl ANA OAHOTO NUKa.

I/f/cnblTaHmn Ha AMHAMUYECKYIO U TEPMUYECKYIO CTOMKOCTU MOTYT ObiTb 0GbeaAnHEeHbl Npu YCIOBUU, YTO
nepBbIii OCHOBHOW MUK TOKa OyeT He MeHee HOMUHAmNbLHOTO AUHAMUYECKOrO TOKA Idyn.

CuuTaloT, YTO TPAHCAOPMAaTOP BbIAEPKAN UCNLITAHUSA, €CINN NOCHE OXIAXKIEHUS 10 TEMNEPATYPbl OKPY-
xarowero sosgyxa (mexay 10 °C n 40 °C) OH yaoBneTBopsieT cneayowwmm TpeboBaHusAM:

a) He UMEET BUAUMbIX NOBPEXIEHUN;
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b) norpewHoCTM Nocne pasMarHn4nBaHNsa He OTIIMYAKOTCS OT 3aPErMCTPUPOBAHHBIX A0 UCMbITaHU Go-
nee 4YeM Ha NONOBMHY NPeLEenoB NOrpeLLHOCTEN, COOTBETCTBYIOLLMX €ro KNaccy TOYHOCTHU;

d) nsonsAuus psgoM C NOBEPXHOCTLIO MPOBOAHMKA MOCIE UCTNLITAHWA HE UMEET CYLLUECTBEHHbIX yXy/LLe-
HWUIA (Hanpumep, KOKCOBaHMUS).

Mpoeepka no nepeuuncrnieHuto d) He TpebyeTcsi, €Cnu NIOTHOCTb TOKA B NEPBUYHOM NPOBOAHMKE COOT-
HOCMUTCSi C HOMUHAMbHLIM TEPMUYECKUM KPAaTKOBPEMEHHbIM TOKOM (/) M HE NPEBLILLAET:

180 A/MM2 — ecru NPOBOAHMK M3 MEAN M ero NpoBOAUMOCTb HE MeHee 97 % 3HayeHus, JaHHOro B
IEC 60028;

120 A/MM2 — ecrn1 NPOBOAHMWK U3 anIOMUHUSA U ero NPOBOAMMOCTb He MeHee 97 % 3HAUYeHUs, AaHHOTO
B IEC 60121.

MpuMeYaHue — OnNbIT NOKA3LIBAET, YTO TPeBOBaHNS K TEPMUYECKOA CTOMKOCTU B OCHOBHOM BHITOMHSIOTCA B
cryyae NpUMeHEHUA U3oMsALMKM Knacca A Npy yCroBUM, YTO MIIOTHOCTL TOKa B NePBUHHOM NPOBOAHWKE, COOTBETCTBYOLLAs
HOMWHALHOMY TEPMUYECKOMY TOKY KOPOTKOrO 3aMblKaHusl, He NpeBLILLIaeT yKasaHHbIX Bbille 3HaYeHNIA.

TakuM xe o6pa3oM, Ha OCHOBAHUM 3TUX Xe TpeGoBaHUii MOXET GbiTb NPOBeAeHa NpoBepka NPOYHOCTU U3OMALUM,
€CIU 3TO COrNacoBaHo MeXAY W3roTOBUTENEM U 3aKa3qnkoM.

7.2 UcnbiTaHne Ha HarpeB

McnbiTaHne 40mMKHO ObITb BbIMOSIHEHO B COOTBETCTBUM C TpeboBaHuamu 4.6. Lienb A4aHHOIO UcnbITaHua
nokasarb, 4YTO TpaHcopmMaTopbl TOKa CTabUMbHbI K KONebaHusaM TeMnepaTypbl, €CnM TeMN €€ MOBbILLEHUA
He 6Gonee 1 K B vyac.

TeMnepaTtypa OKpY>KatoLLero Bo3lyxa Ha Mecre UCNbITaHMIA fomkHa ObiTb Mexxay 10 °C u 30 °C.

[ns aTOro ucnbiTaHMsA TPaHCHOPMAaTOP AOMKEH ObITb NOMTHOCTLIO YKOMMNJIEKTOBAH.

TemnepaTypHOE NOBLILLIEHUE YacTel TpaHchopMaTopa MOXET ObITb U3MEPEHO TEPMOMETPAMU, TEPMO-
napamu unu apyrumu NoAxXoAALMMU YCTPONCTBAMM.

7.3 NcnbeiTaHue nepBUYHbLIX BBOAOB UMIYJIbCHbLIM HaNPsDKEHUEM

7.3.1 O6LwMe nonoxeHus

MMnynbCHbIE UCNbITAHUA AOJPKHBI NPOBOAUTLCA B cooTBETCTBME C IEC 60060-1.

McnbiTaTenbHoe HanpsbkeHne NoaaeTcsa Mexay BBogaMu NepBUYHON 0OMOTKM (COEANHEHHBIMU BMECTE)
n 3emnen. Kopnyc, kapkac (ecnu uMmeertcs), cepaeqHuk (npu HeoOxoaAMMOCTU 3a3eMNeHUs) U BCE BbIBOADI
BTOpUYHOM Lienu(en) (06MOTKM(0K)) cneayeT 3a3eMnuTb.

MMnynbcHble ucnbiTaHus 00bIMHO NPOBOAAT CTAaHAAPTU3OBAHHBIMU UMMYSIbCAMU NUGO uMmNynbcamu ¢
HanpskeHMeM 3aHWXKEHHOTO YPOBHSA, NGO HOPMUPOBAHHBLIM UMMYSLCHLIM HANPSXXEHWEM C HOMMHAMbHLIM
ypOBHEM. YPOBHM 3aHWKEHHOTO UMNYNbCHOTO HANPSXXEHUA COCTaBNAIOT 3HaYeHusA oT 50 % Ao 75 % oT HopMmu-
POBaAHHOTO MMMYINbLCHOTO HANPSXKEHNSA HOMUHANBLHOTO YPOBHSA. MnkoBOE 3Ha4YeHNe n hopma BOSHLI UMNYNbCa
[OSDKHbI ObITb 3apErNCTPUPOBAHDI.

CBuaeTensCTBOM Npobosi M30NAUUN B XOAE UCTLITAHUI MOXET ObiTb U3MEHeHUe hOPMbI BOSHbI Kak B
cny4ae nNpuKNaabIBAHUS 3aHWKEHHOTO UMNYNbCHOTO HAMPSHKEHUA, TaK U B Cliy4ae NpuknaabiBaHUa HOPMUPO-
BAHHOTO UMMYNbCHOIO HaMNpPsHKEHUSA.

Ansa ynyywenus BbisBneHus Npo6os AONONHUTENBLHO K PErncCTpUpyeMbIM HaNpsHKeHNAM cneayeT peru-
CTpUpOBaThb TOK(M) CO CTOPOHLI 3a3€MNEHUA.

7.3.2 UcnbiTaHue HanpsXXeHWeM rpo3oBoOro UMNynbeca

COOTBETCTBYIOLLME 3HAYEHUS UCNLITATENBLHOTO HANPSXKEHUA rPO30BOr0 UMNYNbLCA, COOTHECEHHBLIE CO
3HayeHnAMN HanbornbLuero paboyero HanpsxkeHUA Ana o6opyaoBaHUA U C YPOBHAMMU NPOYHOCTU U30MALMM,
npueeaeHbl B Tabnuuax 3 u 4.

7.3.2.1 Nepsuunbie BBOALI C U, < 300 kB

McnbiTaHue AOMKHO NPOBOAUTLCA ANA NONOXMTENBHOW U OTpULATENbHON NONAPHOCTEN. 15 UMNynNbLCOB
Ka)ka oW U3 NONAPHOCTEN NPUKNaAbIBAOT NocneaoBarenibHo 6€3 nonpasku Ha aTMOCdepHble YCNoBUs.

TpaHcopmaTop cuUMTaloT NPoLeALWMM UCTIbITaHUS, €CnU (B KaXXA0N U3 NONAPHOCTEN):

- HE NPOUCXOAMT JNEKTPUHECKOTO NPOB0A B «HECAMOBOCCTAHABNMBAIOLLENCAY BHYTPEHHEN U30NALuK;

- He BO3HWUKAET NOBEPXHOCTHOTO Npo60sA B KHECAMOBOCCTAHABNMBAIOLLENCA» BHELUHEN U3ONALMUMU;

- npoucxoauT He Bornee ABYX NOBEPXHOCTHLIX NpoB0OeB B «CaMOBOCCTAHABMUBAIOLLENCS» BHELUHEW
n3onauuu;

- He OGHapY>XEHO ApYyroro CBUAETENbLCTBA NPO6ost U3onAuMKu (HanpuMmep, u3MeHeHusa HopMbl 3aperu-
CTPUPOBAHHON BOSIHbI).
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MpuMeyaHue—/[nsa ncnelTaHns BHELLUHeR U3onALMU NpuknaabiBatoT 15 nonoxuTensHbIX U 15 oTpuLaTenbHbIX
uMnynbcoB. Ecnu apyrue uMnynbcHble UCMbITaHNSA COrnacoBaHbl MeXAy U3roToBUTENEM U 3aKkas4ukoM n ByayT nposefe-
Hbl 4N NPOBEPKN BHELLHEN U30MSALMK, TO KOMUYECTBO MPO3OBLIX UMMYNBCOB MOXET ObiTh YMEHbLLUEHO [0 TPEX B Kax/oi
NONsPHOCTU COOTBETCTBEHHO 63 nonpaBkn Ha aTMOCEpPHbIE YCIIoBUS.

7.3.2.2 TepsuuHble BBOAbI C Uy, 2 300 kB

McnbiTaHne fOMmKHO NPOBOAUTLCA ANA NOMNOXATENBHOW U OTpULIATENbHOW NOMAPHOCTEN. TpKU umnynbca
KaXkaoli U3 NoONsSPHOCTEN NPUKNAaabIBaOT NocneaoBaTenbHo 6e3 nonpasku Ha aTMOCdepHbIe YCNoBusA. TpaHc-
dropMaTop CHMTAETCS BbIAEPXKABLUMM UCTMbITAHUE, ECIN:

- HE MPOUCXOAMUT BNEKTPUYECKOro Npobos;

- He 0DHapy>XeHOo Apyroro ceugeTenscrea Npobos n3onsauum (Hanpumep, M3MEHEHUs 3aperncTpupoBaH-
HON POPMbI BOSTHbI).

7.3.3 VcnbiTaHne HanpsXxeHUeM KOMMYTaLMOHHOIO UMNYyrbca

COOTBETCTBYIOLLME 3HAYEHWUSI UCTILITATENBHOMO HAMNPSPKEHUS KOMMYTALMOHHBIX UMNYNbCOB, COOTHECEH-
Hble C 3HaYeHusaMM HanbosbLuero paboyero HanpsXkeHuss Ans 060pyAOBaHUA U C YPOBHAMM MPOYHOCTW U30-
nauumn, npueeaeHsl B Tabnuue 4.

McnbiTaHne AOMKHO NPOBOAUTLCA B MOMOXUTENLHOW NONAPHOCTU. 15 MMNYNLCOB NPUKMaabIBaOT Mo-
cneaoBarenbHO C MONpaBKoW Ha aTMOCHEPHbIE YCIOBUA.

[nsa TpaHcopmMaTopOB HAPYXKHOTO UCMOMHEHUA UCTILITAHUA CrielyeT NPOBOAUTL B YCIOBUAX MOBbILLIEH-
HOW BRAXXHOCTH (CM. 7.4).

TpaHcopmaTop CHATAIOT BbiAEPXABLUUM UCMbLITAHUE, ECIIU:

- HE NPOUCXOAUT ANEKTPUYECKOro Npobosa B «kHECAMOBOCCTaHaBNMBAIOLLEHCA» BHYTPEHHEN U30NAUUK;

- HE BO3HWKaET NOBEPXHOCTHOTO NEPEKPLITUS B KHECAMOBOCCTaHABMMBAIOLLENCA» BHELUHEW M30NAUuK;

- IPOMCX0AMUT He Boree ABYX NOBEPXHOCTHBIX NEPEKPBITUIA B KAXKA 01 MONSAPHOCTU B «CAMOBOCCTaHaBNN-
BaIOLLENCA» BHELUHENH N30nsuuu;

- He 0BHapy»eHO Apyroro CBMAETENbLCTBA NPO6osA M3oNALMK (HanpumMep, M3MEHEeHUS 3aperncTpUpPOBaH-
HOW (pOPMbI BOJTHbI BEMTUYMH).

MpuMeyaH e — MMNynbChl NEPEKPLITAS Ha CTEHbI U MOTOMOK N1aGopaTopui He NPUHMUMALOT BO BHUMaHUeE.

7.4 NcnbiTaHue TpaHchOpPMaTOPOB HAPYXKHOrO UCMOSTHEHUA NO4 AOXKAEM

YUto6bl NpoBepuUTb PaboTy BHELLUHENH U30NSALMKN TPAHCKHOPMATOPOB HAPYXKHOIO UCMOMHEHUSI, OHU J10FDK-
Hbl ObITb UCMbLITaHbI N0 AoXaeM B cooTeeTcTBUM ¢ IEC 60060-1.

Ans nepBUYHbIX 0GMOTOK C U, < 300 KB ncnbiTaHe NPOBOAAT HANPSHKEHMEM MPOMBILLNEHHON YacToThl
COrnacHo AaHHbIM Tabnuubl 3 ¢ NONPaBKO Ha aTMOCKEpPHbIE YCIOBUS.

Ons nepBu4HbIX 06MOTOK C U, 2 300 KB 1CnbITaHWE NPOBOAAT HANPSKEHWEM KOMMYTALIMOHHOTO UM-
NynbCa NoNOXMTENbHOWM NONAPHOCTU HA YPOBHE, COOTHECEHHOM C HambonbLMM pabouumM HanpsbkeHueM ans
000pyA0BaHUS, U C HOMUHAIbHbLIM YPOBHEM NPOYHOCTU M30NALMM COMNAcHo AaHHbIM Tabnuupl 4.

7.5 M3amepeHUe HaNpsXKeHUA paguonomex

MONHOCTbIO YKOMMNNEKTOBAHHBIN TPaHCOPMATOP AOMKEH ObiTb OYMLLEH OT Braru M Mbifiu U UMETb
TeMmneparypy, npubnuanTenbLHO COOTBETCTBYIOLLYIO TEMNEPATYpPe UCNbITaTenbHON naboparopuun.

UcnbiTaHua cnegyet NPOBOAUTL NPU CREAYIOLLMX YCIOBUSIX OKPYKatoLLel cpeabi:

- Temnepatypa — ot 10 °C go 30 °C;

- pasnexne — ot 0,870 - 10° go 1,070 - 105 Ma;

- OTHOCUTENbHAasA BNaXHOCTb — OT 45 % 80 75 %.

MpumeyaHune1—TpoBeaeHne UCbITaHUA NPU OTIIMYAIOLMXCSH YCIOBUSIX OKpYKatoLel cpefbl MOXKET ObiTb
CornacoBaHo Mexay Npou3BoguUTeNeM 1 3aKas4nkom,

MpumMmeyvaHune 2 — B coorBetctBUM ¢ IEC 60060-1 n3mepeHne HanpskeHUs pagmonomex npoeogaT 6es no-
npaBKk1 Ha aTMocdepHble YCIoBUS.

CoeaunHuTenu obopyaoBaHUs U UX BbIBOALI HE AOMKHbI ABNATLCH UCTOMHUKaMKU PaauONOMEX B XoAe
NCMbITAHUA.

3KpaH NepBUYHbIX BBOAOB, MMUTUPYIOLLMIA YCMIOBUA 3KCMMyaTauumn, He A0MKEH UMETb MOXHbIX pas-
psifnos. PeKOMEHAYETCA UCMOoNb30BaHME AN coeauHeHnss 060pyaoBaHus UMIIMHAPUYeckux Tpyb ¢ ccepu-
YECKMMMN HAKOHEYHMKaMMU.
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McnbiTaTenbHOE HaNps)KeHMe 4OMKHO No4aBaThbCs TONbKO MEXAy OA4HMM M3 BBOAOB NEPBUYHON Lienu
ncneityemoro obbekra C, u 3emnei. Kopnyc, kapkac (ecnu npeaycMoTpeHsbl), KaTyliky (npu HeoGxoanmo-
CTU 3a3eMIEHMA) U BCE BBOAbI BTOPUYHON Uenu(en) (0O6MOTKM(OK)) crieayer 3a3eMnuThb.

MameputenbHasa uenb (CM. pucyHok 6) gormkHa cooteeTcTBoBatb CISPR 18-2. PekomeHayetca Ha-
cTpausaTb U3MEPUTENbHYIO LIENb Ha 4acToTy B Ananasoxe ot 0,5 go 2 My n pernctpupoBatb 4acToTy npu
npoBeaeHUU n3MepeHuin. Peaynbratbl OMKHbI ObITb BbIpaXeHbl B MMKPOBOMLTAX.

ConpoTusnexune Mexay UCnbiTaTeNbHbIM NPOBOAHUKOM U 3emnent [Z, + (R, + R,)] Ha pucyHke 6 fomx-
HO ObITb (300 + 40) Om ¢ hasoBbIM YoM, He NpeBbiwaoLlemM 20° Ha YaCcTOTE U3MEPEHUS.

EmKocCTb koHAeHcaTopa C g MOXET ObITh MCMOMNbL30BaHA B KA4ECTBE (PUINLTPA Z, M 3HAYEHWUE €r0 eMKO-
ctn B 1000 nd noaxoauTt ANs AAHHbIX UCMbITAHUA.

MpuMedaHue 3 — MoxeT noTpeboBaTbCA creuuantHo paspaboTaHHas KOHCTPYKUWS KOHAeHcaTopa, ANs
TOro YToGhl U3bexaTb NOABMNEHUS HU3KOYACTOTHOrO pesoHaHca.

dunbTp Z 4OMKEH UMETH BLICOKOE NOSIHOE CONPOTUBIIEHME HA M3MEPSIEMON YacToTe, 4SS TOro YToObI
UCKIIOUYUTL BAMSHUE UCTOYHMKA MPOMbILLSIEHHON YaCTOThl HA M3ME PUTENLHYIO Lienb. [10aX0AALWMM 3HaYeHN-
€M Ans U3MepsseMOn 4acToTbl OyaeT cuMTaTbCs NONHOE CONPOTUBNEHME, BbIOpaHHOE B Anana3soHe ot 10000
80 20000 Owm.

YpoBeHb (DOHOBBLIX paguonomex (PaguomnoOMEXHW, Bbi3BaHHbIE BHELUHWM MOMEM U BbICOKOBOSBTHbLIM
CUNOBbIM TpaHcopMaTopom) AomKeH ObiTh X0Ts1 Obl HA 6 4B (NpeanoYTUTENLHOE 3HaYeHne 10 ab) Huxe
YyKa3aHHOro ypoBHSA paguonomMmex.

MpumedaHune 4 — CnepyeT NpefnpuUHATL Mepbl, 4TOObI M3GexaTb Hanuuus NOMeX, Bbl3BaHHbLIX 06beKTamu,
HaxoAALMUMUCH B HENocpe CTBEHHOW BrM30CTW OT M3MEPUTENbHOro TpaHcopmaTopa U UchbITaTeNbHbIX/ M3MepUTenb-
HbIX Lienen.

Metoabl KanMGpPOBKM M3MEPUTENBHOTO 060PYAOBAHUA U U3MEPUTENbHLIX LIENEN nepel NpoBeaeHneEM
ucnboiTaHnn gadbl B CISPR 18-2.
B Hauane ucnbitanus, B TeueHne 30 ¢, npuknaabiBatoT npeasapuTtenbHoe Hanpsbkenune 1,5 U,/ J§ .

3arteM HanpsxeHue cneayert ymeHbwntb A0 1,1 Um/\/g npubnusntensHo 3a 10 ¢ n nogaep>kuBaTb Ha
3TOM ypoOBHe B TeveHue 30 ¢, Nocne Yero MOXKHO HayaTb U3MEPEHNE HaNPSHKEHUS paguonomex.

TpaHcopmaTop CUUTaIOT BblAEPXKABLLUMM UCNbITAHUE, €CNKU YPOBEHL paanonomex npu 1,1 Um/ﬁ He
npesbILIAET npeaena, ykasaHHoro B n. 5.1.7.

MpumeyaHune 5— o cornacoBaHuio MEXAY NPOU3BOAUTENEM U 3aKa34MKOM WCTIbITaHUSA TpaHcdopMaTopa
Ha U3MepeHUe YPOBHS PaAnorNoMeX, ONMUCaHHbIE Bbille, MOTYT ObiTb 3@aMeHeHbl U3MEpeHNeM YPOBHS YacTUYHLIX pas-
PSLOB B yKasaHHOM BhILLie MOCeA0BaTeNbHOCTY.

Bo usGexaHue NpUCYTCTBUS BHELUHWUX PaspsifoB NpU NPOBEAEHWUM W3MepeHUid YacTUUHbIX pas3psifoB criedyer
NPeAnpUHATL HEKOTOPLIE MEpPbl MPEeAOCTOPOXHOCTU (HanpuMep, SKpaHWpoBaHUe) cornacHo 8.2.2. B faHHoOM crnydae
HanaHcHas (MoCToBasl) cxemMa UCMbITaHUI He MOAXOANT.

XOT$ U He CyLLEeCTBYET NpSMOro NepeBofa MUKPOBOIET HaMpsiXKeHUs1 paanonoMex B MUKOKYIOHbI YaCTUYHBIX pas-

pAAoB, TpaHCOPMaTOp CYUTAKOT BbIfEepXaBLUMM UCTIbITAHWE, eCni YPOBEHb YacTUYHbLIX paspsaos npu 1,1 Um/~/— He
npessliwaet 300 nKn.

8 Mpuemo-caoaTouHble UCNbITaHUA
8.1 MNpoBepka MapKMpOBKU BBOAOB U BbIBOAOB

MNpoBepAlT COOTBETCTBUE MAPKUPOBKKM BBOAOB M BbIBOAOB (CM. 10.1).

8.2 UcnbiTaHua nepBUYHbIX BBOOOB NOBbIWEHHbIM HaNpsAXeHuem HpOMbIU]neHHOﬁ 4acToTbl U
U3MepeHue ypoBHA YaCTUUYHbIX pa3panoB

8.2.1 UcnbiTaHWe NOBbIWEHHbIM HaNPAXXeHUeM NPOMbILSIEHHON YacTOTbl

McnbiTaHma Ha yCTOMYMBOCTb TPaHCOPMAaTOPOB TOKa K NOBLILUEHHOMY HAaMPSXKEHUIO MPOMbILUIIEHHON
yacToTbl npoBoaguTcsa cornacHo IEC 60060-1.

McnblTaTenbHOE HaNPsXKeHUe AOMKHO ObiTk BbIGpaHo u3 Tabnuy 3 n 5 B 3aBMCMMOCTU OT HaubonbLUIErO
paboyero HanpsXeHua Ans ob6opyaoBaHMA U NPUKNaabIBaTbCa B TedeHue 60 C.

McnblTaTenbHOE HaNpPshXeHne NPUKNaabIBalOT MeXay KOPOTKO3aMKHYTON NepBUYHON 0OMOTKON (LienbHo)
n 3eMmnen. Bce BBOAbI KOPOTKO3aMKHYTON BTOPUYHON Lienu(en) (06MoTkM(0OK)), Kopnyc, kapkac (ecnu npegyc-
MOTPEHbI), KaTyLLKy (Npy1 HeOBX0AMMOCTHU 3a3eMIEHNA) CNeayeT 3a3eMMuTb.
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8.2.2 M3amepeHMe ypOBHA YaCTUYHbIX paspAOooB

8.2.2.1 UcnbiTatenbHas uenb U U3MEPUTENBHbLIE NPUGOPLI

TpeGoBaHusa Kk ucnbiTatensHoi Uenu n npubopam aaxbl B IEC 60270. HekoTopblie npumMepsbl UcnbITa-
TenbHbIX CXeM NpeacTaBneHbl Ha PUCYHKax 2—4 HaCTOosLLero craHaapTa.

Mpu6op, ncnonbayemblit ANsi UBMEPEHMA YPOBHA KXKYLLMXCA 3apAa0B g, AOIDKEH ObiTb OTrpagyupoBaH
B nukokyrnoHax (nKn). Ero kanubposka gormkHa 6biTb MpoBeAeHa HEMOCPEACTBEHHO B UCMbITATENBbHOW Lienu
(CM. NnpuMep Ha pUCYHKe 5).

LLinpokononocHble npubopbl AN AAHHOTO NPUMEHEHWS AOMKHbI UMETL NONOCY NPONYCKaHuA B Npeae-
nax 100 kI ¢ BepxHel 4acToTon cpe3a He meHee 1,2 M. CneayeT otaaBarb npeanovTeHne npubopam ¢
AnanasoHom ot 0,5 go 2 My, 1, No BO3MOXHOCTU, U3MEPEHMUS AOSKHbI NPOBOANTLCA HA YacToTe, obecneyu-
BaIOLLIEW MyYLUYIO YyBCTBUTENbHOCTb.

YyBCTBUTENMBHOCTbL NPUGOPOB AOMKHA NO3BOMATL ONPEAENATh YHaCTUYHbIE paspsaabl ¢ ypoBHEM B 5 nKn.

MpumedaHue 1 —TlloMexu JOMXKHbI BbITb 3HAYUTENBHO HIKe nopora YyBCTBUTENLHOCTU. VIMMNYMbChI, BbI3BaH-
Hble BHELLHUMU BO3AEACTBUAMMU, MOXHO HE Y4UTbIBaTb.

MpuMedaHue2—[nA NnogaBneHnsa BHeLLHero Wwyma noaxoauT 6anaHcHas (MocToBas) UchblTaTeNlbHas cxema
(cM. pucyHok 4).
MpumedvaHue 3— Ecnm gna ymeHblUeHWA OHOBOrO LLYMa UCTONb3YETCH SMEeKTPOHHbIN CUrHanbHbIN Npouec-

COop, TO AONXHO 6bITb npoaeMoHCTpUpoBaHO oTobpaxeHne U3MEHAEMBIX BEMTUYMH, C TeM YTOOLI y6eauTLCA B BO3MOXHO-
CTWU BbIABNEHUA NOBTOPHO BO3HUKAOLLMX UMMNYINbCOB.

8.2.2.2 MeTo4 M3MEpPeHUs YPOBHA YaCTUYHbIX pas3psaaoB

B Hauane ucnbiTaHua nogaloT NnpeABapuTENbHOE HaMPSHKEHUE, KaK ykasaHo B npoueaypax A u B, 3atem
UCMbITATENbHOE HanpshKeHWe MOBLILLAIOT A0 3HAYEHWUN, HEOBXOAMMBIX AN ONpeaeneHus YPOBHA YaCTUYHBIX
pas3psaoB, B COOTBETCTBUM C Tabnuuen 6 u npoBoaAT M3MepeHne ypOoBHS YaCTUYHBLIX pas3psaaos B TeveHue 30 c.

M3MepeHHoe 3Ha4YeHue ypoBHSA YaCTUYHbLIX Pa3psaaoB HE AOIMKHO NPEBLILLATH NPEeAenos, YKa3aHHbIX B
Tabnuue 6.

Mpoueaypa A: ucnbiTatenbHOE HaNpsHkKeHWe AN onpeaeneHnst ypOBHS YaCTUYHBIX PaspsaaoB 4ocTura-
€TCA NOCPeACTBOM YMEHbLUEHUSA HAMPSDKEHUS NOCNE UCMbITAHWUI NOBBILLEHHBIM HaNPSXX€HNEM NPOMbILLEH-
HOI YacTOoTbl.

Mpoueaypa B: nposepka ypoBHA YaCTUYHbIX paspsL0B NPOBOAUTCS NOCHE NPOBEAEHUSI UCTILITAHUI MO-
BbILLEHHbIM HanpspkeHWeM MPOMBILLNEHHOW YacToTbl. HanpsxeHne nogHumaetca Ao 80 % HOMWUHAMNBHOIO
3HaYeHMA NPUKNaabLIBaeMoro paHee noBbILLEHHOrO HaMpPsXeHUs NPOMbILLNIEHHON YaCcTOThl U NOAAEP>KUBAET-
¢ B TedeHne 60 ¢, 3ateM yMmeHbLuaeTcs 6e3 npepbiBaHWA A0 NPEANMCAHHBIX UCTILITATENbBHBIX HAMPSHKEHUN,
npu KOTOPbIX U3MEPAETCA YPOBEHb YACTUYHBIX Pa3psLoB.

Ecnun gpyroe He oroBopeHo, TO BbIGOp npoueaypbl OCYLLECTBNAETCA npouaBoautenem. Mertoa ucnbita-
HUI AOIMKEH ObITb ONUCAH B NPOTOKOSE UCTLITAHUIA.

8.3 /cnbiTaHMs NPOYHOCTU MEXKCEKLIMOHHOM U3ONALMU NePBUYHON U BTOPUYHOW OOMOTOK,
a TaKxe NPOYHOCTN M3ONALMUU BTOPUYHBIX OOMOTOK NOBLIWEHHbLIM HanpsKeHUEM
NPOMbILWNIEHHON YaCTOThI

MenbiTaTenbHOe HanpsbkeHWe C COOTBETCTBYHOLUMMM 3HAYEHUSMM, ykasaHHbiMKU B 5.1.3 n 5.1.4, npu-
KnaabiBaloT NooYepeaHo B TedeHWe 60 ¢ Mexay 3aKOpOYeHHbIMU BBOAAMU KaXKAON U3 CEKLMI UMW Kaxkaou
BTOPUYHON OOMOTKOIN M 3eMnEN.

Bce BBOAbI KOPOTKO3aMKHYTOW BTOPUYHOM Luenu(ei) (06MOTKN(OK)), KOpnyc, Kapkac (ecnu npeaycmoTpe-
Hbl), KaTyLUKy (NpY HEOGXOAUMOCTHN 3a3eMIIEHNUS) CrieayeT 3a3eMNUTb.

8.4 VcnbiTaHUe NPOYHOCTU MEXBUTKOBOMN U30MNALUN

McnbiTaHne MeXBUTKOBOW M30NALMWM MHAYKTUPOBAHHBIM HanpsbkeHUMeM NpOBOASAT B COOTBETCTBUE C
nepeyvncrieHHbIMU HUXKE npoLeaypamMu.

Ecnu apyroe He oroBopeHo, To BbIGOP NpoLeaypsl OCYLLECTBIAETCS MPOU3BOAUTENEM.

Mpoueaypa A: BTOPUYHbLIE BLIBOALI PA3OMKHYThI (N NOACOEAUHEHBI K NpMBOPY C BLICOKMM UMMEeaaH-
COM, NpeAHa3Ha4YeHHbIM AN CHUTLIBAHWUA 3HAYEHUS NUKOBOTO HAMPSDKEHUST), B TeyeHne 60 C K NepBUYHOMY
BBOAY NpUKNaabIBaloT NPaKTUYECKM CUHYCOMAanbHbIM TOK YacTtoTton oT 40 go 60 Ny (cornacHo IEC 60060-1)
C AENCTBYIOLUMM 3HAYEHUEM, PABHLIM HOMWHANLHOMY NEPBUYHOMY TOKY [MNU, €CNK BO3MOXHO, paBHbIM pac-
LUMPEHHOMY MepBUYHOMY TOKY (CM. 11.3)].
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MpuknagbiBaemblin TOK AOIDKEH UMETH 3aALUMTHOE OrpaHUYEHUE ANS Chy4as, eCnu NUKOBOE 3HAYeHUe
HanpsbkeHus B 4,5 kB Ha BTOPUYHOM BbiBOAE ByAET NONy4eHO 40 AOCTUKEHUA TOKOM HOMUHANBLHOTO 3HAYEHUA
(MnNu pacLUMPEHHOrO HOMUHANBLHOTO 3HAYEHUS).

Mpoueaypa B: nepeBuyHble BBOALI PA30MKHYThI, UCMILITATENIbHOE HanpshkeHne (HEKOTOPON 4acToThl) B
TeyeHue 60 C NPUKNAALIBAIOT K KAXA0N U3 BTOPUYHBIX OOMOTOK NPU YCNOBUM, YTO AEUCTBYIOLLEE 3HAYEHUE
BTOPUYHOIO TOKA HE MPEBbLILLAET 3HAYEHUSI HOMUHAINBLHOTO BTOPUYHOTO TOKa (MNU PacLUMPEHHOTO HOMUHANb-
HOrO TOKAa) UCNbITYeMO OOMOTKM.

3HayeHue 4acToTbl NPUKNAALIBAEMOr0 UCNLITATENLHOTO HANPSHXKEHUNA B 3TOM Cly4yae He AOMKHO ObiThb
Bbiwe 400 My,

Mpu aTou yacToTe, Aaxe eCcny NUKOBOE 3HAYEHME HanpPsHKeHUS, NONyYEHHOE NPU HOMUHANBHOM BTO-
PUYHOM TOKe (MNM pacLUMPEHHOM HOMUHaNbLHOM TOke), OyaeT Hwxke 4,5 kB, gaHHOe HanpspkeHue cneayet
paccMmarpuBaTthb, Kak UHAYKTUPOBAHHOE HarpshKeHue.

Ecnu 3HaueHue yacToThbl NPU UCMILITAHMKM BABOE BbILLE HOMUHAMNBHOMN YaCTOTbl, TO ANUTENBHOCTL UCTbI-
TaHUs MOXeET ObITb MeHee 60 C M pacCUUTBLIBATLCA, KaK YKa3aHO HUXE:

2 X HOMUHarbHYyK0 Yacmomy
ucribimamenbHas yacmoma

OnumernbHOCMb UCTbiMaHul, ¢ =

A0 MUHUMAIbHOro 3Ha4YeHus 15 c.

MpuMeYaHue — UcnbiTaHne MeXBUTKOBOMW M3OMALMU MOBLILIEHHBIM HANPSKEHUEM OLHWM U3 BbileyKaszaH-
HBIX METOLLOB He SBMSETCS NOATBEPXAESHUEM TOr0, YUTO TPAHCHOPMATOP MOXET (PYHKLMOHUPOBATL C Pa3OMKHYTO BTO-
PUYHON OBMOTKOM, MOCKOMBKY MOTYT UMETH MECTO MOTEHLMANBLHO ONacHble NepeHanpPsXeHNa U neperpes.

9 CneuuanbHble UCMNbITaAHUA

9.1 VcnbiTaHue nepBMYHOro BBoAA Cpe3aHHbIM rpo30BbIM UMNYSIbCOM

McnbiTaHua NpoBOAAT TONLKO AN OTPULATENbLHOW MOMNSIPHOCTU U MOTYT ObiTb COBMELLEHbI C UCMbITAHU-
AMU NOMHbLIM rPO30BbIM UMMYNLCOM AJIA OTPULLATENBHONW MOSIAPHOCTM, KAK ONUCAHO HUXE.

HanpspkeHue nepes cpe3oM JOMKHO COOTBETCTBOBATL (POPME NONMHOI0 CTaHAAPTU3OBAHHOTO IPO30BOr0
UMMynbca, KOTOPbIN 3aTeM CPe3aeTCcs Ha cnaje B NPOMEXyTKe Mexay 2 U 5 MKC OT Ha4ana umnynbca. Lienb
ANsi NONyYeHMs1 CPEe3aHHOro UMNynbca AomkHa ObiTb cobpaHa TakuM o6pasom, yTo6bl amnnuTyaa Beibpoca
nocne cpesa B NPOTUBOMOMOXHYIO NONAPHOCTL Obina Obl OrpaHMYeHa Ha ypoBHE, NPUONU3UTENBHO PaBHOM
30 % ot ero aMnnUTYAHOrO 3Ha4YeHuss. AMNIMTYAa UCTLITATENbHOTO HAaNPSXXEHWSA NOJTHOTO FPO30BOI0 UMMYTb-
Ca J0IKHA COOTBETCTBOBATL 3HAYEHUAM, NPVUBeAEeHHbIM B Tabnuuax 3 u 4, u BbIOMpaTbCsi B 3aBUCUMOCTH OT
3HaueHus1 HanbonbLuero paboyero HaNPsPKEHUNA Anst 060PYAOBAHUS U YPOBHS MPOYHOCTU U3ONSLUK.

CpesaHHbIn UMMYNbLC UCNLITATENLHOTO HaNPSHKEHMA AOMKEH ObiTh BbiBpaH B cOOTBETCTBUM € 5.1.2.3.

MocneaoBaTenbHOCTL MPUMEHEHUSA UMMYNBLCOB AOMKHA ObITb CreaYIOLLEN:

a) Ans nepeuYHbIX BBOAOB C U, < 300 kB:

- OAWH MOSHBIA UMNYNLC,

- ABa Cpe3aHHbIX UMNYnbCa,

- 14 NOMHbIX UMNYNLCOB;

b) ans nepsuyHbIX BBOAOB C U, = 300 kB:

- OAWH MOJHBIA UMNYNbC,

- ABa CPe3aHHbIX UMNYMbCa,

- ABa NOMHbIX UMMYnbCa.

Pasnuuyue B chopmax BOMH MOMHOMO UMMynbCa, 3aperuCTPMPOBAHHOIO A0 MPUKINAALIBAHWUSA CPE3AHHOTO
“UMnyrnbca 1 Nocne, CBUAETENLCTBYET O BHYTPEHHEM Npoboe.

MoBepPXHOCTHbLIN NPoBoli Npu Ccpe3aHHOM rPO30BOM UMMYJIbCE B «CaMOBOCCTaHaBMNMBatOLLENCS» BHELU-
Hel U30NALUK HE YYUTLIBAIOT NPU OLEHKE paboTbl 30NSLUK.

9.2 U3mepeHUe INEeKTPUYECKON EeMKOCTU M TaHIeHca yria AN3NeKTpuYecKux notepb

McnbiTaHusA JOMKHBI MPOBOAMTLCA HA NepBUYHbIX BBOAAX TpaHC(opMaropa Toka nocne Ux UCnbITaHui
MOBbILUEHHbLIM HANPSAXXEHUEM NPOMbILLNEHHOW YacToThbl.

McnbiTaTenbHOe HanpshkeHWe NpuknaabiBaoT Mexay KOPOTKO3aMKHYTbLIMWU BBOAAMU NEPBUYHON 0BMOT-
kn 1 3emnein. OBbI4HO 3aKkopoveHHas(ble) BTopuyHas(ble) 06MOoTKa(u), 3KpaH U U30NMPOBAHHBIA MeTanuye-
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CKMiA KOPNYC NOAKIIOHAIOT K U3MepUTENbHOMY MOCTY. Ecnn TpancdopmaTtop Toka 060pyaoBaH crieuuanbHbIM
YCTPOICTBOM (MNU BbIBOZAOM), NOAXOASLLMM ANSA NPOBEAEHUA TAKUX U3MEPEHUI, TO OCTalNbHbIE HU3KOBOMLT-
Hbl€ BbIBOAbI AOIMKHbI ObiTh COEIMHEHbI BMECTE, 3aKOPOYEHbI C METANMMUYECKMM KOPNYCOM M MOAKIMIOYEHBI K
3emne Unu sKpaHy U3MepuTensLHOro MocTa.

[ puMevYyaHune — B HEKOTOpPbIX crny4anx GbiBaeT HeO6XO,qMMO NOAKNIOHUTL 3€MINI0 K APYrUM TOYKaM MocCTa.

UcnbiTaHua TpaHcdopmatopa A0MKHbI NPOBOAUTLCA NpU cneunduuupoBaHHON Temnepartype oKpyxa-
IOLLET0 BO3JyXa, U €€ 3HaYEHMsA HeoBX0AUMO PErnCTPpUpOBaTh.

9.3 McnbITaHUA ME@XaHU4YeCKON NPOYHOCTHU

McnbiTaHua NPOBOAAT C LIENbIO onpeaeneHusi CooTBeTCTBUA TpaHcdopmaTopa Toka TpeboBaHusAM, yka-
3aHHbIM B 5.2.

TpaHcdopMaTop TOKa AOIPKEH ObITb MOMHOCTLIO YKOMNNEKTOBAH BCEMU HEOOXOAUMBIMU YaCTSIMK, NOA-
BEPXKEHHBLIMU MEXAHUYECKUM HArpy3Kam, U yCTAHOBIIEH B BEPTUKAINbLHOM MOJIOXXEHUU C XKECTKO 3aPUKCUPO-
BaHHbLIM KOpPNYyCOM.

TpaHcopmaTop TOka C XKMAKOCTHOW M3onsauuen Heo0xoAMMO 3anofnHWUTb YKa3aHHbIM U30NSLMOHHBIM
COCTaBOM U NOABEPrHYTbL pabouemMy AaBMNEHMIO.

MexaHuueckue Harpy3kv NpuknagbiBaloTca B TeyeHue 60 ¢ Ansa KaXaoro U3 ycrioBUi, yKasaHHbIX B Ta-
Gnuue 9.

TpaHcopmaTop cUMTaeTCAa NPOLLEALLMM UCTIbITAHME, €CNN HET NoBpexaeHun (aedopmManum, TpeLmH
NN YTEUKH).

Tabnu ya 9 — MogenupoBaHue ucnbiTaTenbHbIX Harpy3oK MPUMEHUTENBHO K NEPBUYHLIM BBOAAM

Fr
—_—
rOle3OHTaﬂbHaH K Kaxgomy BBoay
4 N\
Fr
[ 3N ] o0
[ N ] o0
|/

BepTukanbHas K Kaxgomy BBogy

Fr

MpuMeYaHue— MenbiTaTenbHas Harpyska forKHa NpUknajbiBaTbes K LeHTpy BBOAA.
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9.4 Metoa n3MepeHua nepeaaBaeMbIX NepeHanPAXKeHUn

HanpsbkeHne HU3KOBONLTHOMO UMNynbca U; noaaloT mexqly NEpBUYHLIM BBOAOM U 3EMINEN.

Ana ogHodasHbIX TPaHCPOPMaTOpOB, PasMELLIEHHbIX B METANNIMYECKOM KOPIyCe BMeCTe C KOMMYyTa-
LUMOHHOW annapaTypon B 31erasoBoin U3onALMKU, UMNYNbCLI AOIDKHbLI NMOAABAaTLCS NOCPEACTBOM 50-OMHOrO
KoakcmanbHOro kabens, kak NoKka3aHo Ha pucyHke 7. MeTannuueckuit KOpnyc cekumu C anerasoBon annapa-
TYpOW AOIDKEH ObITb 3a3€MMeH COrmacHoO NpaBmnamM aKcnyarTauun.

Ana apyrux ycnosuin npuMeHeHus TpaHcdopMaropa UCnbiTatensHas Lenb NpeAcTaBreHa Ha pUcyH-
ke 8.

BbiBoA(bl) BTOPUYHON 0OMOTKM TpaHCcdopmaTopa, KOTopble A0MKHbI ObiTb 3a3eMneHbl, He06XoaMMOo
COEaAUHUTb C KOPNYCOM U 3eMnen.

MNepenasaemoe HanpsbkeHue U, AOMKHO N3MEPATLCA NPU Pa3OMKHYTbIX BTOPUYHBLIX BBOAAX NOCPes-
CcTBOM 50-OMHOr0 KoakcuanbHoOro kabens, NOAKMOYEHHOro Kk 50-oMHOMY BX0Ay ocuunnorpada ¢ nonocom
nponyckaHusi He Hwxe 100 MMy u ¢ PyHKUMen n3MepeHUsa NMKOBbLIX 3HAYEHWUN.

MpumeyaHue—/[ipyrne MeToabl, C NPUMEHEHUEM ApYroro 06opyOBaHUs, CrielyeT cornacoBaTb MexXay ua-
rOTOBUTENEM U 3aKa34MKOM.

Ecnu TpaHcdopmarop umeet 6onee o4HON BTOPUYHON 0OMOTKU, TO UBMEPEHMUSA [JOIDKHBI MPOBOAUTLCA
Ha Bcex 0OMOTKax.

Ecnu BTOpUYHbIE OOMOTKM MMEIOT MPOMEXYTOUHbIE OTBOAbI, TO M3MEPEHUS AOIHKHbI NPOBOAUTLCA
TOSIbKO Ha O0TBOAAX, COOTBETCTBYIOLLUMX NOMIHON Lienu.

MNepeHanpsbkeHus, nepesaBaemble K BTOPUYHOW uenu U  npy onpeaeneHHom 3Ha4eHumn neperpysku
NepBUYHON LEeNu Up, BbIYUCHAIOT NO hopmyne:

U.
U = UiUP'

B cnyyae uckaxxeHuin Ha nuke Heo6xoAMMO NPOBECTU CPEAHIO0 KPUBYIO, @ MaKCUMAsIbHAA amMnnuTyaa
9TOM KpNBOW ByAET CHMTATLCA NUKOBLIM 3HAYEHNEM U, , NCNonb3yembiM Npu pacyeTe nepeAasaemoro nepe-
HanpskeHus (CM. PUCYHOK 9).

MpuMeyaHue — AMNNIUTYA@ YaCTOTHBLIX UCKAXEHWIA Ha NMWKe BOMHbI NEPELaBaeMoro rnepeHanpskeHnst Mo-
XET OKa3blBaTb HEraTUBHOE BNWSIHUE Ha AaHHOe UCTIbITaHue.

TpaHcopmaTop TOKa CHUMTAETCH BbIAEPKABLUMM UCTILITAHUE, €CNU 3HAYEHME nepeaaBaemMoro nepeHa-
NPs>XeHUs He NpeBbILLaeT Npeaenos, ykasaHHbIx B Tabnuue 16.

10 MapkupoBka

10.1 MapkupoBka BBOAOB U BbiBOAOB. OCHOBHLIE TPe6OBaHUA

MapkupoBka BBOAOB M BbIBOAOB AOMKHA MAEHTUULMPOBATD:

a) nepBUYHbIE BBOAbI U BTOPUYHBIE BbIBOAI;

b) cekuun oBMOTOK (MPU MX HANU4YUK);

C) OTHOCUTENbHBLIE NONMAPHOCTU BTOPUYHbIX BbIBOAOB (A1 aHANOroBOro BbIX0Aa);

d) npomexxyTouHble 0TBOAbI (MPU UX HANMWUYUK).

10.1.1 Metoa MapKupoBKU

MapkupoBKa BbINONHAETCA HA MOBEPXHOCTU BBOAA UM BbIBOAA UKW B HEMOCPEACTBEHHOW BMM30CTH OT
HUX, OHa JOMKHA COCTOATb M3 YETKMUX NeyaTHbIX OYKB M COMPOBOXAAIOLMX UX Yncen (Mpu HeobXxoauMoCTH),
pacnonoXeHHbIX 40 unu nocne 6yks, U HE AOMMKHA CMbIBATbCS.

10.1.2 MapkupoBKa ans MOoHTaxa

MapkupoBka BBOAOB W BbLIBOAOB TPaHCHOPMATOPOB TOKA [JOIPKHA COOTBETCTBOBATh 0003HAYEHMSIM,
npuBeaeHHbIM B Tabnuue 10.
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Tabnuuya 10— MapkupoBka

MepBUYHLIE P1 P2 P1 P2
BBOAbI (o anaa O
BTOpUYHblE $1 82
BbIBOA b S1 S2 S3
PucyHok 1 — TpaHcdopmaTtop PucyHok 2 — TpaHcdgopmaTop ¢ NpoMexyTou-
C OfHOW BTOPMYHOW 0BMOTKOM HbIM OTBOZOM OT BTOPUYHOW OBMOTKU
MepBuuHLIe C1 C2 P1 P2
BBOJ b (o] o, asaa . s O
P1 Y Y
o P2
O
181 182 281 252
BTopuuHble o o s} s} s? s2
BbIBOAbI S1 S2
PucyHok 3 — TpaHcdopmaTop ¢ AByMS cekuu- | PucyHok 4 — TpaHcdopmaTop ¢ AByMSl BTOpUY-
AMW TMepBUYHBIX OOMOTOK, npeAHas3Ha4yeHHbIX | HelIMM 0BMOTKamu; Kaxaas Ha OTAeNbHOM Mar-
AnA nocrnefosaTenbHOrO WNU  NaparnmenbHoro | HUTHOM cepAedHuKe (nokasaHbl fBa BapuaHTa
noAKNIOYeHUs MapKMpOBKM BTOPUYHLIX BLIBOZ0B)

10.1.3 OGo3Ha4YeHNe OTHOCUTESIbHbIX NONAPHOCTEN
Bce BBOAbI U BbIBOALI, MAPKUpOBaHHbIe cumonamu P1, S1 u C1, A0MKHbI UMETL OAWHAKOBYIO NONAP-
HOCTb B OJIUH W TOT € MOMEHT BPEMEHMU.

10.2 MapkupoBOYHas 3aBoacKas Tabrnuuka

Bce TpaHcchopmaTopbl Toka A0MKHbI ObiTb CHaOXeHbI MapKUPOBOYHONW TabNUYKOW C OCHOBHLIMU TEXHU-
YECKMMM XapaKTEPUCTMKaMU, Ha KOTOPON AOMKHbI ObiTb NPUBEAEHbI:

a) HauMeHOBaHUe NpOU3BOAWUTENSA WNKM TOBAapPHbIA 3HAaK, MO KOTOPOMY €r0 MOXHO Rerko
MaeHTUMULMPOBATD;

b) cepuiiHbIi HOMep u/unu o6o3HaveHne Tuna TpaHcopmaropa Toka (MPeanoyTUTENLHO U TO U Apyroe);

C) HOMWHarmbHbLIN KOSMMDULUUEHT TPaHCOPMaLMK B BUAE OTHOLLEHUS HOMUHAMBHbIX TOKOB: MEePBUYHO-
ro u BTOPUYHOTO:

Ky =1py Iy A (Hanpumep, K,, = 100/5 A);

d) HOMMHanbHas 4Yactota (Hanpumep, 50 'y);

€) HOMUHanbHas Harpy3ka u COOTBETCTBYIOLUMI €l knacc TouHocTn (KT)
[a Takke copgepxkaTb AOMOMHMTENBHYIO MHCpOPMALMIO, YKa3aHHY0 B MOCNEAYIOWMX pasgenax HacTosALWEro
craHgapta (cMm. 11.7 unu/n 12.7, 13.5 n 14.5)].

MpuMedaHune— EcnnBO3MOXHO, TO NPUBEAEHHbLIE 4115 BTOPUYHLIX BLIBOAOB LOMKHbLI ObITh NPOMapKUpOBaHbI
(Hanpumep, 1 S; 15 BA; KT 0,5 unu 28; 30 BA; KT 1);

f) Hambonbluee paboyee HanpskeHue (KNacc HanpskeHus), (Hanpumep, 1,2 unu 145 kB);
g) HOMWHanbHbIA YPOBEHb NPOYHOCTU M3onsLMm (krnacc nsonsaummn) (Hanpumep, 6/—kB* nunn 275/650 kB).

MpumedaHue — MepedncneHus f) u g) MoryT 6biTe 06LEAUHEHBI B OfHY MapKUpoBKYy (Hanpumep, 1,2/6/—«B*
nnu 145/275/650 kB).

* MNpoYepk yKasbIBAET Ha OTCYTCTBUE YPOBHS UCTIBITATENBHOTO MMMYIbCHOMO HaNpsKEHWS.
24



FOCT IEC 60044-1—2013

Bca mHopmauma ¢ npeaCTaBneHHbIMU Bbile AaHHbIMU A0SMKHA ObiTb pasmelieHa nubo Ha caMom
TpaHcopmarope, NMO0 Ha HAAEXHO MPUKPENMEHHON K HeMY Tabnuuke (HaaANUCU He AOMKHbI CMbIBATLCS).

Ecnu numeeTca 4OCTaToMHO MECTa, TO AONOSAHUTENBHO A0MKHA ObITb NPOMAaPKMPOBAHA CrieAyioLas uH-
cdopmauus:

h) HOMMHaNbLHbLINA TOK TEPMUYECKON CTOMKOCTH (I;,) N HOMUHANBLHBIN ANHAMUYECKNA TOK (/,), €CIN OH
B 2,5 pa3a oTNUYaeTca OT HOMUHAMNbLHOIO TOKA TEPMUYECKON CTOMKOCTU (Hanpumep, 13 unu 13/46/ KA);

i) Knacc nsonaumm oTAUYHLIN OT Kracca A.

MpuMeyaHne— Ecnm NCNonNb3yroT HECKOMBKO KNAacCOB U3ONALMOHHOrO MaTepuana, AonxeH 6biTb 0603HajveH
TOT, KOTOPbLIN NUMUTUPYET NpefenbHblil Harpes TT;

k) Ha TpaHcdopmaTopax, umeroLmx bonee 0aHON BTOPUYHON OOMOTKM, YKa3biBA€TCA Ha3HAYEHUE Kax-
OOW U3 HUX N UX COOTBETCTBYIOLUME BbLIBOAbI;
[) HOPMMPOBAHHBIN TOK NPOAOIHKUTENBHOTO Harpesa (Hanpumep, I, = 150 %).

11 JononHuTtenbHble Tpeb6oBaHUA K U3MepUTENbHbLIM TpaHcopMmaTopaM TokKa

11.1 OO03HaYeHue Krnacca TOYHOCTH ANA U3MepuTenbHbIX TPaHC(HPOPMaATOPOB TOKA

Knacc TOYHOCTU onpeaensiloT caMon BbICOKON A0NYCTUMON TOKOBOW NOrpeLlHOCTbio (B NpoueHTax) B
AnanasoHe 3Ha4YeHni HOMMHANbLHOIO TOKA M HAarpy30K ANA COOTBETCTBYIOLLETO KNacca TOYHOCTH.

11.1.1 HopmupoBaHHble KIaccbl TOYHOCTH ANA U3MEPUTENbHbIX TPAHC(POPMATOPOB TOKA

HopmuUpoBaHHbIE KNMAcChl TOHHOCTU AN U3MEPUTENbHbLIX TPAHC(POPMATOPOB TOKA cneaylowme:

01—02—05—1—3—5.
11.2 Mpeaenbl TOKOBOM M YIFIOBOM NOrPewwHOCTEN NP HOMUHANBHON YacToTe

Ona knaccos To4yHocTn 0,1—0,2—0,5 n 1 TOKOBaA M yrnoBas NOrpeLwHOCTN NPU HOMUHANLHON YacToTe
He OOMKHbI NPEeBbILATb 3HAYEHUI, yKa3aHHbIX B Tabnuue 11, npu BTOPUYHON Harpy3ke oT 25 % ao 100 % ot
€€ HOMMWHAamNbHOIO 3HAa4YEHUS.

Ona knaccos TouHocTH 0,2 S 1 0,5 S TOKOBasA NOrPELLHOCTb U YINOBasi MPU HOMUHATNbLHOWM YacTOTE He
AOIMKHbI NPEBbILLATL 3HAYEHMI, YKa3aHHbIX B Tabnuue 12, npu BTOPU4HOM Harpy3ke ot 25 % ao 100 % ot
€€ HOMUHAamNbHOIO 3Ha4YEeHUs.

Ons knaccos TOMHOCTU 3 M 5, TOKOBasa NOrpeLIHOCTL HA HOMUHANMBHON YaCTOTe He A0MMKHA NPEBLILATDL
3HA4YeHUN, ykasaHHbIX B Tabnuue 13, npu BTOpUYHOW Harpyske oT 25 % a0 100 % oT ee HOMMHANbLHOIO 3Ha-
YeHus.

BTOpuuHbIE Harpysku, NpUMEHsAeMbI€ MPU UCMbITAHUAX TPAaHCHOPMAaTOpPOB, AOMKHbI UMETb K03thdu-
UneHT MowHocTH 0,8 (MHAYKTUBHBLIN), 3a UCKMIOYEHMEM BTOPUYHLIX Harpy3ok meHee 5 BA, anAa KOTOPbIX OH
paBeH eauHuue. HYU Npu Kakmx crnyyasx BTOPUYHbIE HArpy3ku, NPUMEHSIEMbIE NPU UCTLITAHUAX TPaHcopMma-
TOPOB, HE AOMKHbI ObITb MeHee 1 BA.

MpumMmedaHune1—[nanaszoH BTOPUYHLIX Harpy3ok MeHee 1 BA anst TpaHchopMaTopoB Toka ¢ HOMUHAMbHBIM
BTOPUYHBIM TOKOM 1 A MOXET BbITb COrnacoBaH Mexay NPOW3BOSUTENEM W 32Ka34UKOM.

MpumeyaHune2—Takue TpebOBaHUA MOTYT NOHAA0BUTLCA NPU CePTUDUKALIMN 3NEKTPOIHEPTNN ANS TOUHBIX
N3MepeHuit.

MpumeyaHue3— B HacTosLlee BpeMsa HE UMEETCs JOCTATOMHOMO OMbITa U BO3MOXHOCTER A5 NPOoBeAeHUs
TOYHBLIX U3MepeHWi A Npu Boree HU3KUX 3HAYEHUSIX ToKa (OTCYTCTBYET UCMbITaTeNbHOe 0GOpyAOBaHUe U UMEET MECTO
HeonpeaeneHHOCTb NoMyYeHHbIX Pe3yrLTaTos).

MpumeyaHune 4 — lNpefcraBneHHble Bhile Npefenbl TOKOBOW W YINOBOW NOrpellHOCTel B OCHOBHOM Aeii-
CTBUTENbHBI ANSA 11060r0 U3 BOZMOXHLIX NONOXEHUIA BHELLUHErO NPOBOAHUKA, PACMONOXEHHOro Ha PAcCTOSIHUM OT 3eMnu
He MeHee, YeM Toro TpebyeT Bo3gyLUHas nsonauynus npu Haunbonbluem pabodem HanpsxeHun Ans oGopyaosaHns U,

Ocobble ycroBusi NPUMEHEHWs!, B TOM Yucne 1 6onee HU3KMe gnanasoHbl paboyero HanpsxeHus, obycroBneHHele,
Hanpumep, 60nbLUWM TOKOM, JOMKHbI BbiTh cornacoBaHbl MeXAY NPOU3BOAMTENEM W 3aKa34MKOM.

Ons MHoronpegenbHbIX TpaHC(opmMaTopoB ¢ 0TBOAAMU BO BTOPUYHOW OOMOTKE TpebGoBaHWUA K TOY-
HOCTM PacnpoCTPaHAIOTCA Ha CaMblll BbICOKMI KOIDPULMEHT TpaHCopmaLMmn, €CNK He YKa3aHO MHave.

MpumedaHune—Korga TpeboBaHUs K TOMHOCTU ONPEAENSATCS ATt CAMOro BbICOKOro KO3hULMeHTa TpaHc-
¢opmMaLu, NPoU3BOAUTENb AOMXKEH 0603HAUUTL KNacc TOHHOCTH M HOMUHASBLHYHO HarpysKy U 4N 0CTarlbHbIX OTBOAOB.
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Ta6bnuya 11 — lNpenensl TOKOBOM U YrNOBOIA NOrpeLLHOCTEN U3MEPUTENBHBIX TPAHCHPOPMATOPOB TOKa € Knaccamu
TouHocTM oT 0,1 go 1

Knacc MepBnYHbIA TOK, % HOMWHAMBLHOTO MNpeAensi fonyckaeMbix NOrpeLUHoCTeH, +
TOYHOCTU 3HayeHus, + TOKOBOA, ' yITIoBO, cpaa
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

Tabnuya 12— lNpeaensl TOKOBOW W YrMOBOW NOrPELUHOCTER AN M3MepUTENbHbIX TPaHCHOPMaTOPOB TOKa € Krnacca-
MU ToudHOCTM 0,251 0,5 S

Knacc MepBUUHBIN TOK, % HOMWUHAMBHOTO Mpeaentl AonyckaeMbix MorpeLHoCTed,

TOYHOCTU 3HayeHus,

ToKkoBOW, ' YrnoBoWw, cpag
1 5 20 100 | 120 1 5 20 100 | 120 1 5 20 100 | 120

02s |075|035| 02|02 02| 3 | 15 | 10| 10 | 10 | 09 |045| 03 | 03 | 03
05s |15 |075| 05 | 05|05 | 9 | 45 | 30 | 30 | 30 | 27 |135| 09 | 0,9 | 09

Tabnuya 13 — lNpeaenbl TOKOBOW MOrPELLHOCTU ANA U3MEPUTENbHbIX TPaHCOpMaTOpPOB ToKa C Knaccamu TOYHO-
cTm3unb

MepBUYHLIN TOK, % HOMWHANBLHOMO 3HAYeHUs,

Knacc ToyHocTn

50 120
3 3 3
5 5 5

3HauyeHua npeaenos yrna pasoBoro caBura Ang Knaccos 3 U 5 He HOPMUPYIOTCA.

11.3 PacwmpeHHbIN Anana3oH Toka

TpaHcdopMaTopbl TOKA KNaccoB To4HocTn ot 0,1 o 1, a Takke 0,2 Su 0,5 S moryt ObiTb NPOMAPKK-
pPOBaHbI, KaKk TpaHCOpPMAaTOpbl C PaCLUMPEHHbIM AMANa3oOHOM TOKa, NPU YCNOBUU, YTO OHWU COOTBETCTBYIOT
cneayowmM AByM TpeboBaHUSIM:

a) 3HaYeHMe HOMMHANbLHOIO TOKA TEPMUYECKON CTOMKOCTM COOTBETCTBYET 3HAYEHMIO HOMMHAMNbLHOIO
pacLUMPEHHOTO NEPBMYHONO TOKa. Toraa Nnpu MapKMpOBaHUU OH BbIPAXAETCA B NPOLIEHTaX OT HOMUHANBLHOIO
NEPBUYHOTO TOKA;

b) npeaenbl TokoBOW NOrpeLLHOCTM U yrna pa3oBoro cABUra, ykasaHHole B Tabnuuax 11 u 12 ana 120 %
HOMMWHaNBLHOrO NEPBUYHOIO TOKA, AOMKHbI ObITb TAKUMU XKE U A1 HOMUHANBHOIO PACLLMPEHHOTO NEPBUYHOIO
ToKa (150 % unu 200 %).

11.4 OnpeneneHune NOrpewWHOCTEN NUSMEPUTESIbHLIX TPAHC(POPMATOPOB TOKA NPU TUNOBDbIX
MUCNbITAHUAX

Tunoeble UCNbITaHUA TpaHcopMaTopoB C knaccamu To4HOCTM OT 0,1 Ao 1, a Tarke 0,2 S u 0,5 S ansa
NoOATBEPXAEHNA COOTBETCTBUSA TpeboBaHusaM 11.2 cneayeT NPOBOAUTL ANA KaXXA0ro 3HaYEHUA ToKa, yKasaH-
Horo B Tabnuuyax 11 n 12, npu Harpy3ke ot 1 BA go 100 % OT HOMUHANBHOrO 3Ha4YeHus (Npu Harpy3ke ot 1 BA
00 100 % OT HOMWHANBLHOIO 3Ha4YEHUS).

TpaHcopMaTopbl, UMEOLWME pacLUMPEHHbIN Ananas3oH Toka, npesbiwaowwmii 120 % OT ero HOMUHarb-
HOrO 3HaA4Y€HUs1, JOMKHbI UCMBITLIBATLCA MPU HOMWUHANBHOM PaCLUMPEHHOM MEePBUYHOM TOKe, BMECTO 120 %
TOKa.

TpaHchopMaTopbl C KnaccaMmy TOMHOCTU 3 U 5 AOIMKHbI UCMBITLIBATLCA HA COOTBETCTBUE ABYM 3HAYEHU-
SIM TOKa, YKa3aHHbIM B Tabnuue 13, npu Harpyske oT 1 BA 1o 100 % OT HOMWHAaNbLHOIO 3HAYEHUS.
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11.5 OnpeneneHve NOrpewHOCTEeN U3MepUTesibHbIX TPaHC(OPMATOPOB TOKA NPU NPUEMO-
CAATOYHBbIX UCNBITAHUAX

MpuemMo-caaToyHbIe NCNbITaHUA TPaHCOPMATOPOB aHANOMMYHbI TUMOBLIM UCTILITAHUAM No 11.4, oagHa-
KO NpUeMo-CAAaTo4Hble UCNbITAHUA AOMYCTUMO NPOBOAUTL NPU YMEHbLUEHHOM KONMYECTBE TOKOB NPU YCIOo-
BWU, YTO TUMOBLIE UCMILITAHWUA TPaHCOpMaTopa NoKasanu, YT0 yMEeHbLUIEHHOE YMCAO UCTIbITaHUIA AOCTaTOMHO
ANg noATBePKAeHUA cooTeeTcTBUsA 11.2.

11.6 MpoBepka ko3pduumeHTa 6e30nNacHOCTN ANA NPUGOPOB

TunoBble UCNbLITAHUA MOTYT ObiTb NPOBEAEHLI C MPUMEHEHWEM KOCBEHHOTO METOAA MCMbITaHUSI Mpu
pPa3OMKHYTOW NEepPBUYHON Lienu, BTOPUYHAsA 0OMOTKA 3anuTbiBAETCA CMHYCOMAANbHLIM HaNpsHKEHUEM HOMM-
HamnbHOW YacToThbl C A€MCTRYIOLLUM 3HAYEHUEM, oDecneynBaloWmMm 3Ha4eHne npeaenbHOro BTOPUYHOIO TOKa
HacCbILLEHMA.

Pe3ynsTupylomin TOK HamarHuumeanua I, . BTOPUYHLIX 0GMOTOK ANA WIMEPEHUSA, NONYYEHHbId npu
AAaHHOM UCNbITAHUW U BbIPAXKEHHbIX B MPOLIEHTAX 3HAYE€HUS, PABHOMO NPOM3BEAEHUI0 HOMUHANMBLHOIO BTOPUY-
HOTO TOKa I, HA HOMUHAaNbHbLIA KO3hduLMEHT GesonacHocTu npubopos FS, pomkeH GbiTh Gonee unu paseH

10 % HOMMHANbLHOIO 3HAYEHUSA MOJTHON NOrPELLHOCTH

Iexc
FS100>10.

sn

Ecnn nonyveHHbln pesynbTaT BbI3bIBAET COMHEHME, TO HeoOX0AMMO NPOBECTU KOHTPONbHOE
M3MepeHne NocpPeacTBOM NPSAMOro METo4a MCNbITAHUA (CM. NPUNoXeHne A), pesynbTaT KOTOPOro SIBNSIETCS
onpeaensaloLum.

MpumedaHune — bonblUMM NPenMyLLIECTBOM KOCBEHHOrO MeToAa UCNbITaHUI ABNAETCA To, YTo He TpebyloTea
Gonblune Toku (Hanpumep, 30000 A npu nepBU4HOM HOMUHaNBLHOM Toke 3000 A u koaddurumeHTe 6esonacHocTu Npubo-
poB 10), a Takxe He TpebytoTCA HarpysKu, KOTopble JOMKHBI GbITb CKOHCTPYMPOBaHbL! ANSA TokoB A0 50 A. [Npu KOCBEHHOM
MeToAe MCTbITaHNA NpakTUYeckn OTCYTCTBYET 3P eKT BNNAHWA pacnonoXeHUs NepBUYHbIX NPOBOAHUKOB. B ycnoBusx
peasnibHOi 3Kcnyatauun TpaHcopMartopa faHHbIn aMEKT MOXET TONbKO YBENUYUTL NOMHYI0 NOrpeLlHOCTb, YTO He
cKkaxeTes Ha 6eaonacHOCTV NpMBOPOB, NUTaeMbIX OT M3MepUTENLHOrO TpaHcdopmaropa.

11.7 MapkupoBOYHasa 3aBoAcCKaAa Tabrnuuka usmMepuTenbHOro TpaHcgopmaropa Toka

MapkupoBoyHas Tabnuyka gomkHa coaepatb MHopMaLmIo, ykazaHHyto B 10.2.

Knacc TO4HOCTU M3MepUTENbHOTO TpaHcopmaTopa u koacdduumeHT 6e3onacHoCcTM NpubopoB AOIMKHbI
ObITb NPOMAapPKUPOBaHLI B MPUBA3KE K COOTBETCTBYIOLLEMY AMana3oHy Harpy3ku ot 25 % o 100 % oT Homu-
HanbLHOro 3Ha4yeHus (Hanpumep, 1-15 BA; KT 0,5; FS 10).

TpaHcdopMaTop TOKa, MMEIOWMIA pacCLLUMPEHHbIM Anana3oH nepBuyHoro toka (11.3), AOmMKeH uMeTb
MapKMPOBKY pacCLLUMPEHHOro TOKa B NPUBSA3KE K Knaccy To4HocTu (Hanpumep, 1-15 BA; KT 0,5; pacw. 150 %).

MpuMedaHune — MapkupoBodHasa Tabnumuka MoxeT copepxarb MHPOPMaLMIO O HECKOINBKUX KOMBUHALMAX KO-
acppuLMeHTOB, Harpysku n knacca TOMHOCTHM, KOTOPLIM MOXET COOTBETCTBOBaTb TpaHcdopmMaTop (Hanpumep, oT 1 4o
15 BA; KT 0,5 — o1 1 o 30 BA; KT 1), 1 MoryT ucnonb3oBaTbCsl HECTaHfapTHbIE 3HaYeHUs Harpysku (Hanpumep, ot 1 o
15 BA; KT 1 — ot 1 ao 7 BA, KT 0,5 B cooTBeTCTBMM C NpuMedaHueM nogpasgena 4.4).

12 [JononHuTenbHble TpeboBaHMA K TpaHcdopMmaropam ToKa ANA 3alUTbl

12.1 HopMupoBaHHble 3HAYE€HUSA HOMUHANbLHON NpPeaeribHON KPaTHOCTH

HopmupoBaHHbIE 3HAYEHUSE HOMUHANBLHOW NPEeAEnbHON KPAaTHOCTU Crieaylowme:
5—10—15—20—30.

12.2 Knaccbl TOYHOCTU TPaHC(OPMATOPOB TOKA ANA 3aWMUTbI

12.2.1 OGOo3Ha4YeHUe Krnacca TOYHOCTHU

Knacc To4HOCTU TpaHcdopMaTopa HanpsbkeHUst NS 3aliuTbl ONPeAEnseTCAa HauBbICLUMM AONYCTUMbIM
NPOLIEHTOM €ro NOSIHOM NOrPELUHOCTU NPU HOMUHANBLHOM 3Ha4YEeHUM NEPBUYHOIO TOKA NPeAerbHON KPaTHOCTH.
3a 0603HayeHunem knacca TouHocTM gobaenserca 6yks «Py» (4T0 03Ha4vaet «protection» — 3awyura).
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12.2.2 HopmupoBaHHble KracCbl TOYHOCTU TpaHChOpMaTOpoOB ANA 3aWUThbl
HopmupoBaHHbI€ Knacchbl TOMHOCTU TPaAHC(OPMAaTOPOB TOKA ANA 3aLUMThI:

5P u 10P.

12.3 Mpepensbl norpewHoOcTen TpaHcPopMaTopPoOB TOKa ANA 3alUTbI

TokoBas NOrpeLuHoCTb, yron ha3oBoro cABUra U NonHas NorpeLHoOCTb Ha HOMUHAMNBLHOR YacTOTE U NPU
HOMMWHaNbLHON Harpyske He AOMXHbl NPEeBbILATb 3HAYEHUIA, YKa3aHHbIX B Tabnuue 14.

Mpu uenbiITaHUAX ANs onpegeneHns TOKOBOM NOrpeLuHOCT U hasoBoro yrna Harpyska JosKHa UMETb
KoadhpuumeHT moHocTn 0,8 MHAYKTMBHBIA, KPOME Harpysku meHee 5 BA, rae 4onyCTUMbIM ABRAETCA KO-
PULUMEHT MOLLHOCTH 1.

Ons onpegeneHus NONHOM NOrpeLHoOCTH BIBUpaeTcs kOIMMULIMEHT MOLLIHOCTU HArpy3ku HaA yCMOTpe-
Hue nsrotosutens 0,8 MHAYKTUBHbLIA unu 1.

Tabnuuya 14— lNMpegensl NOrpeLlHOCTER TPaHCHOPMaATOPOB TOKa ANA 3aLUUThI

Mpeaensl gonyckaemoli NorpewwHocT! NpU HOMUHaNBHOM ToKe Mpegenbl gonyckaemol NONHoOW
Knacc TouHocTn TOKOBOW MOrPELLUHOCTU NMPU TOKE HOMU-
TOKOBOW, % yrnosou HarnbHOWN npeAenbHo KpaTHOCTH, %
5P +1 60’ +1,8 cpag 5
10P +3 He HopMmupytoT 10

12.4 OnpepeneHne TOKOBOW U YIMOBOKW NOrpewHocTen TpaHcopmMaTopoB TOKa 4SS 3aWUTbI
NPy TUNOBBLIX U NPUEMO-CAATOYHBIX UCNBITAHUAX

McnbiTaHusa Ha COOTBETCTBUE Npeaenam TOKOBOW M YINOBOM NOrpeLUHOCTe no 12.3 A0rDKHbI NPOBOAUTb-
€Sl Ha HOMWUHaNbHOM NEPBUYHOM TOKE.

12.5 OnpeaeneHne NOAHON NOrPeLWHOCTU NPYU TUNOBbLIX UCNbLITAHUAX

a) McnblTaHusa Ha COOTBETCTBME Npeaenam nofHOW NOrpeLwwHOCTH, yka3aHHbiM B Tabnuue 14, OmKHbI
ObITb NPOBEAEHbI NPSIMbIM METOA0M, NMPU KOTOPOM Yepe3 NepBUYHYI0 0OMOTKY TpaHcdopmaTopa NnponycKkator
CMHycouAarnbHbIli TOK HOMUHANBHON YaCTOTbI, PABHbLIN TOKY HOMWUHANBLHON NpeAenbHON KPaTHOCTU, NPU NOA-
KIIIOYEHHON K BTOPUYHOW OOMOTKE Harpy3ke, paBHOM HOMUHANbHOMY 3HAYEHUIO, C KO3DPULNEHTOM MOLLHO-
CTHW, N0 YCMOTPEHUIO Npou3BoauTens, paBHbiM 0,8 MHAYKTUBHON unu 1 (CM. NpunoXeHue A).

Mcnbitanma moryT 6bITb NPOBEAEHBI HA TPAHCHOPMATOPE, aHANOTMYHOM NOCTaBNAEMOMY TpaHCchopma-
TOPY MPK NX CXOXKEM reOMETPUYECKOM PacrosoXeHnn, 3a UCKNIoYEeHUeM TPaHCOPMaToOPOB, MOCTABMNSEMbIX C
YMEHbLUEHHOW NPOYHOCTLIO M3ONALUK.

MpuMeyaHune—Tlpu o4eHb GOMbLIMX TOKaX W MPK CTEPXXHEBOM NEPBUYHOM NPOBOAHUKE PaconoXeHUe TpaHe-
cdopmaTopa ToKa, T. €. paccTosiHue MeXAy NeTnel NepBUYHOrO NMPOBOAHMKA U TPaHCOPMaTOPOM TOKa, JOSKHO NPUHM-
MaTbCsl BO BHUMaHWE C TOUKM 3peHUst BOCNIPOU3BEAEHUA YCNOBWIA 3KCTyaTaLmu.

b) [Ons TpaHcdOpMaToOpOB TOKA, UMEKLLMX NPOTSXKEHHYIO KONMbLIEBYIO KaTYLLKY, PABHOMEPHO pacnpe-
JAEneHHY BTOPUYHYIO 0OMOTKY(M) Unu paBHOMEPHO pacrpeaeneHHble YaCTu CEKLIMOHHOI 0BMOTKU C OTBO-
Aamu, C pacnonoXeHHbIM(M) N0 LeHTPY NepBUYHbIM(M) NPOBOAHMKOM(aMK) UNK PAaBHOMEPHO pacnpeaeneH-
HYI0 NEPBUYHYIO 0OMOTKY, NPAMOI METOA UCTBITAHUA MOXKET ObITb 3aMEHEH HA ONUCAHHbIN HXKE KOCBEHHBIN
METOA MCMbITaHUA NPU YCNoBuKU, YTO IPMEKT BMUAHUA NETNU NEPBUYHOIO NPOBOAHUKA(OB) HE SIBMSAETCA
CYLLECTBEHHbIM.

Mpu pa3oMkHYTON MEPBUYHON LIEMW HA BTOPUYHYIO OOMOTKY MOAAeTcsi CUHYCOMAAanbHOE HanpshkeHue
HOMWHAIBHOW YaCcTOThl, AENCTBYIOLLEE 3HAYEHUE KOTOPOro COOTBETCTBYET NPEeAenbHOMY 3HAYEHU0 BTOPUY-
HOrO HaMNpPsXXEHUS, NPKU KOTOPOM HACTYMAET HaCbILLEHKE.

PesynsTupyoLmnii TOK HaMarHN4MBaHUA BTOPUYHBIX 0OMOTOK ANsi 3aLLWTbI, NONYYEHHbIA NPU AAHHOM UC-
NbITAHWA U BbIPAXEHHbIN B NPOLIEHTaX 3HAYEHUS, PABHOTO NPOU3BEAEHNIO HOMUHATIBHOTO BTOPMYHOTO TOKA Ha
HOMWHAINbHYIO NPEAENbHYIO KPaTHOCTb, HE AOMKEH MPEBLILLIATL NPEAENOB MOMHON NOrPELUHOCTH, YKa3aHHbIX
B Tabnuue 14.

MpuMeyaHune1—B pacyeTe NpefenbHOro 3Ha4EHWSt BTOPUYHOrO HanpsKeHUsA, NpyU KOTOPOM HacTynaeT Hackl-
LLieHWe, y4acTByeT CONpOTUBNEHNE BTOPUYHO LieMnu, U3MepeHHOe Npu KOMHATHON TeMnepaType ¢ BBe4EHHOW nonpaBKkoi
Ha 75 °C.
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MpumeyaHue 2 — B onpeaeneHnn NOMHO| NOrPELLHOCTU KOCBEHHBIM METOAOM BO3MOXHAA PasHOCTb MexXay
COOTHOLLEHWEM YUCEN BUTKOB OGMOTOK M HOMUHANBHBIM KO3(PULMEHTOM TpaHCopMaLMU JOMKHA YYUTHIBATLCS.

12.6 OnpepeneHue NOSTHOW NOrPEWHOCTU NPU NPUEMO-CAATOYHBLIX UCNbITAHUAX

Ona TpaHcopMaTopoB, KBanuuuupyeMblx cornacHo 12.5, nepeuncneHune b), npuemo-caatovHble
UCMbITAHMA ANSA ONpeAeneHns NONMHON NOrPELLHOCTU TaKkue Xe, Kak U NPY TUNOBbIX UCTILITAHUAX.

Ona apyrux TpaHcdopMaTopoB MOXET ObiTb UCMNONb30BAH KOCBEHHBIN METOA UCNLITAHNS NOCPEACTBOM
M3MepEHUa TOKA HaMarHMYMBaHUSA, HO Pe3ynbTaTbl AOSMKHLI ObITh NOMyYeHbl C Y4ETOM MONPAaBOYHOMO KO-
duumenTa, 1. €. K0apduUMeHTa, paCCHUTAHHOTO NYTEM CPABHEHUSI pe3ynbTaTtoB NPAMOr0 U KOCBEHHOTO Me-
TOAOB UCMbLITAHWI, NPOBEAEHHBbIX HA TpaHCchopmarope 04HOro Tuna (CM. npumedaHue 2), Npu yCnoBuM, YTo
HOMMHanbHas NpeaenbHan KPaTHOCTL U NapaMeTPbl Harpy3ku CoBNaaaloT.

B Takux cny4asx npou3soauTenem A0MmkHbI ObiTb NPeAoCTaBneHbl CepTUdUKATLI NCMbITAHUA.

MpumevaHune 1 — lMonpaBouHbIN KOIPDULMEHT paBeH OTHOLIEHWUIO NOMHOW NOMPELUHOCTU, onpefeneHHON
NpsiMbIM METOAOM, K 3HAaY€HWI0 ToKa BO3BYXAEHUS, BbIPaXEHHOMY B NPOLEHTaX OT HOMUHANBLHOrO BTOPUYHOrO TOKa,
MOMHOXEHHOMY Ha HOMWHANbLHYIO MpeAenbHY0 KPaTHOCTb, ONPefeneHHy0 KOCBEHHLIM METOAOM, yKasaHHbiM B 12.5,
nepeyvucrneHune a).

MpuMeyaHune 2 — BulpaxkeHne «TpaHCHOPMATOP TOrO Xe TUNa» NogpasyMesaeT, YTo aMNePBUTKU O4UHAKOBLI
1 He 3aBUCAT OT KO3(hPULMEHTa, a TakKe TO, YTO FreOMETPUUECcKoe pacrnonoXeHne, MarHUTHbIE MaTepuarbl U BTOPUUHbIE
Lenu NAEHTUYHBI.

12.7 MapkupoBoYHaa 3aBoackaa Tabnuyka TpaHcopmaropa Toka ana 3awmrsbl

MapkupoBo4yHasi Tabnuuka AOMKHA CoAep>XaTb COOTBETCTBYIOLLYIO MH(pOPMALMIO B COOTBETCTBUU C
10.2. HoMMHanbHasa npegenbHas KPaTHOCTb A0MKHA YKasbiBaTbCA NOCE COOTBETCTBYIOLIEN HArpy3ku n knac-
ca ToyHocTH (HanpuMmep, ot 1 go 30 BA; KT 5P; 10).

MpuMeYaHne — MapkuposodHas Tabnnyka MOXET cogepxaTb NHdpopMaLmto 060 Bcex KOMBUHAUUSX BLIXOAA,
Knacca TOMHOCTU M HOMUHAMBHOM NPeAenbHOI KpaTHOCTH, KOTOPLIM MOXET COOTBETCTBOBaTL TpaHcopMaTop.

Tpumep 1: TMpumep 2:

(om 100 15 BA; KT 0,5) (om 1 do 15 BA; KT 0,5)

(om 100 30 BA; KT 1) (om 1 00 15 BA; KT 1; pacu. 150 %)
(om 1 0o 30 BA; KT 5P; 10) (om 1 9o 15 BA; KT 5P; 20)

13 [dononHuTenbHble TpeboBaHus K TpaHCopmaropam ToKa ANs 3aWUTbl
knacca PR

13.1 HopmupoBaHHaA TOYHOCTb NpeAesibHON KPAaTHOCTH
Cm. 12.1.

13.2 HopmupoBaHHbIe Knaccbl TOYHOCTU TPAHC(POPMATOPOB TOKA ANs 3aluTbl knacca PR

13.2.1 OG03Ha4yeHue Krnacca TOYHOCTH

Knacc To4HOCTU onpeaensaeTcsi HAuBbICLLMM AO0NYCTUMbIM NPOLEHTOM NOMHOWM NOrPELLHOCTU NPU TOKe
HOMUHAanbLHOW NpeAenbHON KPaTHOCTU U 0603HAYAETCA ANs pacCcMaTPUBAEMOro Kracca TOYHOCTU BykBamu
«PR» (03Havatwoulem «protection low remanence» — 3alUTHbIE C HU3KOW OCTATOYHOW HAMArHUYEHHOCTbIO).

13.2.2 HopMupoBaHHble KNnaccbl TOYHOCTHU

HopmMupoBaHHble Knaccbl TOMHOCTU ANSA 3aWMTHBIX TPAHCOPMAaTOPOB TOKA C HU3KOWM OCTAaTO4HOM Ha-
MarHM4eHHOCTbIO:

5PR n 10PR.
13.3 Mpenenbl norpewHocTe TpaHChOPMaTOPOB TOKa ANA 3aWuThbl knacca PR

13.3.1 TokoBas, yrnoBas v nNosiHaa NorpewHocTn
Cwm. 12.3 Mpeaenbl norpeLLHoOCTEl yka3aHbl B Tabnuue 15.
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Tabnuya 15— lMpeaens norpellHocTel TpaHcdopMaTopoB ToKa Ans 3aluThl knacca PR

(naco | Tpesems gonyoraeuoi | Y7O%ATOBELOeTe oy sownioniso | B rrpelocte e e
TOKOBOW MOTPELUHOCTH,
TOYHOCTU %
! cpaj %
0,28 +1 160 +1,8 5
0,58 +3 —_ + 10

13.3.2 Koagp¢pnumeHT ocTaTOuHON HaMarHmyeHHocTu K,
KoagppnumeHT ocTaTouHON HaMarHUYEHHOCTH K, He AOMKeH npesbiwark 10 %.

MpuMeyaHue—BcTaBka 04HOro Unu Gonee BO3AYLLUHbLIX 3230POB B CEpAEYHUKE MOXET BbITb METOAOM, Orpa-
HUYMBAIOLLMM KOSPPULMEHT OCTATOUHOW HaMarHU4eHHOCTM.

13.3.3 lNocTosiHHAs BPEMEHMN 3aMKHYTOro BTOPMYHOIO KOHTypa T

Ecnun Heobxoanmo, TO aHHOE 3HaYEHNEe MOXET ObiTh CReUMdULMPOBAHO 3aKa34MKOM.

13.3.4 ConpoTuBrieHne BTOPMUHON OOMOTKM R ;

Ecnu HeobxoauMO, TO MakcumanbHOe 3Ha4YEHWe CONPOTUBNEHUS AOMKHO ObiTb COrnMacoBaHoO Mexay
Npou3BOAUTENEM U 3aKa34YUKOM.

13.4 OnpepeneHve TOKOBOW U YINIOBOW NOrpewwlHOCTEN TPaHC(POPMATOPOB TOKa ANA 3alUThbl
knacca PR MpPU TUNOBbLIX U NPUEMO-CAATOYHbIX UCNbITAHUAX

JononHMTENBLHO K UCMbITAHUAM, YKa3aHHbIM B pasgene 12, ana TpaHcdopmatopos Toka knacca PR
crneayet NPoBOAUTL NMPUEMO-CAATOYHbIE UCTIbITAHNA, NPUBEAEHHLIE HUXE.

13.4.1 Onpegenenne koahpULMEHTA OCTATOYHOW HAMArHM4YeHHOCTU K,

KoathhuuUmMEHT 0CTaTO4HOI HaMarHnYeHHoOCTH (K,) aomieH ObITb onpeaeneH ¢ Lenbio NoaTBepxae-
HUS, YTO ero 3HaveHue He npesbiwaet 10 % ot cneyndmumpoBaHHOro npeaena. Metoa onpeaenexus noa-
po6Ho onucaH B IEC 60044-6 (npunoxeHue B).

13.4.2 OnpenenexHne NOCTOAHHON BPEMEHU BTOPUYHOTO KOHTYpa T

OnpeneneHne NoCTOAHHON BPEMEHN BTOPUYHOIO KOHTypa T He0GX0AUMO Ansi NOATBEPMHAEHUS TOTO,
4yTOobObl YOEaUTLCA, YTO €€ 3HAYEHUe He OTMMYAETCs OT cneuudULUUPOBAHHOIO 3HaYeHun Gonee 4yeMm Ha
+30 %. Metoa onpenenenunsa nogpo6Ho onucaH B IEC 60044-6 (npunoxeHue B).

13.4.3 Onpenenenne coOnNpOTUBIIEHUA BTOPUYHOIM OOMOTKM R,

ConpoTuBreHne BTOPUYHON OOMOTKM AOIMKHO ObITb U3MEPEHO U MOMHOXEHO HA COOTBETCTBYIOLLMIA
NonpaBoYHbIN KOIMMPULMEHT, €Cnn U3MepeHue NPoBOAUNOCH NpU Temneparype, OTAWYHON OT 75 °C unu
OTNMYHOM OT ApYyroi cneundULUMpPOBaHHON TeMnepaTypbl. 3Ha4YeHue, onpegeneHHoe Takum ob6pa3om, aBns-
€TCA HOMUHANbLHLIM 3HaYeHneM R .

MpumMeyaHue—[nsa onpeaeneHnst CONPOTUBIEHUA BTOPUYHOI Lienn UCNONb3YIT popmyny (R, = Ry + Rp),
rae R, — conpoTuBrieHne HOMUHArILHOW Harpysku, Kotopas Ans knacca PR TpaHcdopmaTopos Toka AN 3allyuThl paB-

Ha Pe3nCTUBHON COCTaBMAIOLLEN Harpy3ku, UCNONb3yeMoli B COOTBETCTBUM € N. 12.3 ANs onpeaeneHns TOKOBOM U Yrro-
BOW NOrpeLLHOCTe.

13.5 MapkupoBoOYHas 3aBoAcCKas TabNMuYka TpaHcopMaTopPoOB TOKa ANA 3auwuThbl knacca PR

13.5.1 OcHOBHasi MapKupoBKa

Cwm. 10.2 1 12.7. Knaccbl TOMHOCTU 3aMeHSIIOTCS C «5P» u «10P» Ha «5PR» n «10PR» COOTBETCTBEHHO.
13.5.2 CneuuanbHasa MapkupoBKa (Mpy Heo6xoa4UMOCTH)

@) NOCTOsIHHAas BPEMEHU BTOPUYHOTO KOHTYpa (7);

b) conpotuenexne BTopu4HON 06MOTKM (R, npu Temneparype 75 °C.

14 [JononHuTenbHbIe TpeboBaHMA K TpaHC(opMaTopaM ToKa AN 3aWmTbl
knacca PX

14.1 XapakrepucTuku TpaHcpopMaTOpOB TOKa Asis 3awuThbl knacca PX

B cneundukaumm omkHbl ObiTh yKa3aHbl Cneaylowme xapakTepucTuku TpaHcgopmMaropos Toka aAns
3awumTel knacca PX:
a) HOMWHaMNbHLIA NEPBUYHbLIA TOK Ipn;
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b) HOMWHANBHBIA BTOPUUHBIN TOK (/g,);

C) HOMMHanbHbIN KO3dhpuUMeHT TpaHcdopmauun (He AomkeH npesbiwaTs £0,25 % oT cooTHOLEeHUA
HOMWHAIbHbIX TOKOB);

d) npeaensHoe 3Ha4YeHWe 3. A. C. B TOUKe neperuba E, xapakTepucTMKn HaMarHu4umMBaHus,

€) npeaenbHbIi TOK HaMarHuynBaHus I, B Touke nepernba xapakTepucTMKM HaMarHu4nBaHus,

f) conpoTnenexue BTopuuHO 0GMOTKM Npn Temnepartype 75 °C (R,);

g) PesncTMBHasi COCTaBMAOLLASA HOMUHAMNBHOW Harpy3kn (Rp);

h) KoabpuumeHT npeaensbHoil kpatHocTu (K,).

M pumMmevyaHne — I'Ipeneanoe 3Ha4eHune 3. 4. C. B TOYKe neperm6a XapaKTepPUCTUKN HaMarHm4nBaHuaA 06bIYHO
BbIMUCIAOT NO cpopmyne

Ek = Kx(Rct * Rb)lsn,

14.2 TpeGoBaHUA K NPOYHOCTU U3oNALMK TpaHCOPMaATOPOB TOKA AN 3awWunTbl knacca PX

14.2.1 Tpe6oBaHUA K NPOYHOCTU U3ONALUN BTOPUYHON OOMOTKMN

M3onauma BTOpUYHON OOMOTKM TpaHCAOpPMATOpPOB TOKA Krnacca PX, umelowmx 3sHaveHue 3. a. C.
E, 2 2 kB B TouKke nepernba xapakTepuCTUKX HaMarHuiMBaHusi, AOIHKHA BblAePXUBaATL NpunoxeHue 5 kB
AENCTBYIOLLErO 3HAYEHUSA NMEPEMEHHOrO HanpsHXeHUA HOMUHAMbHOW NPOMBILLUNEHHOW YacTOThl B TEYEHUE
60 c. insa E, < 2 KB 310 Hanps»keHne AOMKHO COCTaBnsATL 3 KB B TeueHune 60 c.

14.2.2 Tpe6oBaHUA K NPOYHOCTU MEXBUTKOBOW U3ONALMMU

Ons sawpmTHBIX TpaHcdopmaTopoB Toka knacca PX, umelowmx 3. 4. c. B Touke neperuba < 450 B,
MEXBUTKOBaA M30NALMA AOMDKHA BblaepXKMBaTh HANPsHKeHWe, MHAYKTUPOBAHHOE HOMUHANbHLIM TOKOM B CO-
OTBETCTBUM € 8.4, nsA TpaHCchOpMaToOpOB TOKA C 3. 4. C. B TOUKe nepernba > 450 B 310 Hanps)keHue A0mMkHO
COOTBETCTBOBaTb NMMKOBOMY HanpshkeHuto, B 10 pa3 npesblLLaloLemMy AeACTBYIOLLYIO 3. A. C. B TOYKe nepe-
rmba, unu coorseTcTeosatb 10 KB NMKOBOrO 3HAYEHUSA, €CNU 3. . C. MEHbLUE.

MpwuMeyaHne—/[ns HeKOTOPLIX NINHUI SNeKTponepeAaYn CBEPXBLICOKOTO HanpskeHNs 6onee BLICOKWIA Npe-
A€ N1KOBOro 3Ha4YeHWs HanpshkeHUs MoXeT OblTh cornacoBaH Mexly NPOU3BOAMTENEM N 3aKa34uKOM.

14.3 TunoBble UCNbITaHUA TPaHCPOpPMaTOPOB TOKA ANA 3aWuTbl knacca PX

[ononHUTENbHO K UCMbITAHUSAM, yKa3aHHbIM B pasgene 7, ana TpaHcgopmMaropos Toka knacca PX
cneayet NPOBOAWUTbL UCMLITAHUA, NPUBEAEHHDBIE HUXKE.

14.3.1 MpoBepka KOHCTPYKLMUMU C HU3KUM PeaKTUBHbLIM CONPOTUBFIEHUEM

B nepeyto ouepeab, NOATBEPXKAEHMEM TOTO, UTO KOHCTPYKLUMA UMEET HU3KYIO PEaKTUBHYIO COCTaBns-
IOLLIYIO, SIBNSAETCA CXeMaTUYeCKMM YepTex, rae nokasaHo, 4YTo TpaHcgopmaTop TOKa UMEET YASMHEHHbIN
KOmNbLIEBOW CEpPAEYHUK C PpaBHOMEPHO pacnpeAeneHHbIMWM BO3AYLUHbIMM 3a30pamMu, paBHOMEPHO pacnpe-
OENEHHYI0 BTOPUYHYIO OOMOTKY, MEpPBUYHBLIA NMPOBOAHUK, CUMMETPUYHO PACNONOXKEHHbLIW OTHOCUTENbHO
OCM BpALUEHUSA, U TO, YTO MOXKHO HE YYUTbIBaTb BIMSHME NPOBOAHUKOB MpUMbIKalOWmMXx a3 BHEe kopnyca
TpaHcdopmarTopa Toka U coceaHux ¢as. Ecnu ¢ ncnonb3oBaHMEM TONbKO YepTexa He yaaeTcs Aooutbca
cornacusi mexay npou3BoauTenem U 3akasyunukoM, NOATBEPXKAEHUEM TOr0, UTO KOHCTPYKLUUA COOTBETCTBYET
TpeboBaHMAM HU3KOW peakTUBHOW COCTaBNSIOLLEN, SIBIIAETCA ONpeeneHue nonHov NOrpeLHocTy ansa non-
HOCTbIO YKOMMIEKTOBAHHON BTOPUYHON LIENKN C UCMOMb30BAaHUEM MIOOOIro M3 NpsiMbiX METOAOB UCMbITAHUA,
ykasaHHbix B A.5 unn A.6 npunoxexusi A, npu BTOPUYHOM TOKE, paBHOM K, - I, U BTOPMYHOW Harpyske,
paBHoit R,. B 3TOM crnyyae noATBEPXAEHMEM TOT0, UTO KOHCTPYKLIMS UMEET HU3KYIO PEAKTUBHYIO COCTaBNsA-
IOLLIYIO, CHUTAETCA TO, YTO 3HAYEHUE MOSIHOW NOrPELUHOCTU, NOMlyYEeHHOEe NPSMbIM METOAO0M UCNLITAHUN, B
1,1 pasa MeHblUe paccYUTaAHHON NO XapakTepUCTUKe HaMarHUYUMBaHUS.

M pumMmedyaHune — Tpe6yeMble 3HaYeHUA NepBUYHOro ToKa AnA npoBeaeHus WUCMBbITAHWIA NOIHOMA NnorpeLHoCcTun
npAMBIM METOAO0M Ha onpefeneHHbIX Thnax Tpchq)opmaTopoa MOryT ObITb HEBO3MOXHbI AnA BOCNpou3BeaeHUud npu

noMoLun 060py,D,OBaHI/IF|, TPaguUMOHHO UCNONB3YEMOro Npou3BoaUTENAMU ANA 3TUX ueneﬁ. |_|pI/I 3TOM UCNbITaHUA Ha
6ornee HU3KMX 3HaYEeHNAX NepBUYHOIO TOKa AOSMKHbI ObITb cornacoBaHbl MeXxay npousBogutenemM U 3akas4ymkom.

14.4 Mpuemo-caaTouHbIe UCNbITAHUA TPAHC(hOPMATOPOB TOKA AN 3auuThbl knacca PX

JononHuTensHO K UCMbITaHUSAM, YKa3aHHbIM B pasgene 8, ans TpaHcopmatopoB Toka knacca PX
cnegyet NpoBOAMTb UCMLITAHUSA, MPUBEAEHHbIE HUXKE.
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14.4.1 3. A. c. B TOuKe nepern6a E; n npeaesnbHbIA TOK HAMarHMuMBaHus I,

CuHycOMaansHOE 3HAYEHNE HanPsKeHUs HOMUHATMNBHOW YacTOThl, PABHOE HOMUHANMbLHOMY 3HAYEHUIO
3. 4. C. B TOUKe nepernba xapakTepuCTukn, AOMKHO ObITb MPUIOXKEHO K NOMHOCTLIO YKOMMNIEKTOBAHHOW BTO-
PUYHOM Lienu (TOK HAMarHM4YMBaHUS OOMMKEH U3MEPATLCA), BCE OCTalbHbIE LLENU AOIMKHbI ObITb PA3OMKHYTHI.

14.4.2 ConpoTuBrneHne BTOPUYHOMN uenu R ;

Mpun ncnbITaHUM JOMKHO ObITb U3MEPEHO CONPOTUBMEHUE NMOMHOCTLIO YKOMNIEKTOBAHHON BTOPUYHO
uenu. MNonyyeHHoe 3Ha4YeHWe npu BBEAEHUU Nonpasok Ana 75 °C He AOMKHO NpeBbIWaTh cneyuduumpo-
BAHHOIO 3HAYEHUA.

14.4.3 MorpewHocTb KO3 hnumeHTa TpaHcopmauum (g,

KoadhduumeHT TpaHccopmayum AOmMKeH onpeaenatbca B cooTBeTcTBuMM ¢ IEC 60044-6 (npunoxe-
Huem E). MNorpewHOCTb KoadhduumneHTa TpaHcopMaumm He AOIMKHA NPEBbLILLATL 3HAYEHUS, YKa3aHHOro B
14.1 nepeuncrneHue c).

M pumMmedyaHne — [aHHoe ucnblTaHe No cornacoBaHuto MeXay npoussogutenem n 3akasqmkom MOXeT ObITb

3aMeHeHO Ha YMpoLUEHHOE UCTIBITaHUE, NMPU KOTOPOM M3MepPEHUe MOrpeLLHOCTU koahduLmeHTa MacluTabHoro npeot-
pa3oBaHWsi MPOU3BOAMTCA NpPUW HYNIEBOIN Harpyske.

14.4.4 VcnbITaHUA NPOYHOCTU U3OMALUU

McnbiTaHus npoBoaAT Ans Toro, Ytobbl NOATBEPAUTL COOTBETCTBUE TPeBOBaHUIA K NPOYHOCTU U30NS-
U1K, ykasaHHble B 14.2.1. MeToabl uCnbITaHU NPpMBEAEHDbI B 8.3.

14.4.5 UcnbiTaHUA NPOYHOCTU MEXBUTKOBOW U3O0NALUU

McnbiTaHns npoBoaAT Anst Toro, YTobbl NOATBEPAUTL COOTBETCTBUE TPeBOBaHUI K NPOYHOCTU U30NS-
Uuu, ykasaHHble 14.2.2. MeToabl UCNbITaHUN NpuBeaEHbI B 8.4.

14.5 MapkupoBo4YHasa 3aBoACcKaA Tabnuuka TpaHcopmMaTopoB TOKa Ans 3awmTtbl knacca PX

14.5.1 OcHOBHasa MapKMpoBKa

Cm. 10.2.

14.5.2 CneunanbHas MapkupoBkKa:

a) HOMMHAanbHbIW KO3hPUUMEHT TpaHChOpMaLnK;

b) 2. 4. c. B To4ke nepernba E,;

C) TOK HaMarHu4nBanus I, B To4ke nepernda unn/m nx yCTaHOBIIEHHOE NPOLIEHTHOE OTHOLLEHUE,

d) conpoTMBMNEHNE BTOPUYHOM Lienu NpU HOMUHAINLHOW HArpyske u temneparype oomotku 75 °C R .
3akas4uk MOXET Takke 3aTpeboBarhb:

€) Ko3(hULMEHT NpeaenbHOW KpaTHocTu K,

f) HOMUHanNLHOe CONPOTUBNEHWE Harpysku R,
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KoathpULMeHTEl MOTYT GbITh ONpeAeneHsl ¢ Ucnonb3oBaHneM hopMyIbI:

K = eM(H-1000)/8150

rae H — BbicoTa Haj ypoBHEM MOpSA B MeTpax;
m =1 — ansa HanpsXeHWs NPOMbILLNIEHHOR YaCcTOThl U FPO30BOro MMMNYMbCa;
m = 0,75 — Ana HanpsXXeHUss KOMMYTaLWOHHOrO UMNynbCa.

PucyHok 1 — KoppeKTupyoLmnil BbICOTHBIA KO3PULUEHT
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T — cunoBoit UCnbITyeMblil TpaHcdopmaTop; C, — N3MepUTENbHbIA TpaHcthopmaTop, NCMbITaHUsA KOTOPOro NPoBoAAT, C, — KoHAeHca-
TOp ¢BA3N; M — yCTPONCTBO ANSA N3MEPEHNA YacTYHbIX paspaaos (aanee — YP), Z,, — usmepuTenbHbIin nmnegaHc kabens n npubopa,
Z — unetp (He ucronbayetcs, ecnu C, ABNSETCH €MKOCTbIO UCMbITYEMOro TpaHcdopMaTopa)

PucyHok 2 — Cxema U3MepeHUs YPOBHS YaCTUYHbIX paspsiioB
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MpumevyaHne — OB03Ha4YeHNA aHanorn4Hbl 0603Ha4YEHNAM, npvBeAeHHbIM Ha PUCYHKe 2.

PucyHok 3 — AnbTepHaTuBHas cxeMa U3MepeHUs! YPOBHS YaCTUYHbIX paspsifoB
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O

T — cnroBoli ncnbITyeMblil TpaHcopmMaTtop; C, — M3MepUTenbHbIA TpaHchopMaTop, UCMbITaHNA KOTOporo NpoBoaAT; C,, — AOMOMHU-
TerbHbI 06bekT, 6e3 Hanuuma YP (unu C, — KoHaeHcaTop CBA3M); M — yCTpOCTBO ANA usmepeHna YP; Z,, n Z,,, — UsMepuTernbHbIi
mMneaaHc kabenen n npubopos; Z — hunsTp

PucyHok 4 — NprMep MOCTOBO# CXeMbl U3MePEeHUsT YPOBHS YaCTUYHbIX paspsigoB
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il pumMmedaHune — O603Ha4eHNs aHanorMyHbl 0603Ha‘-|eHI/IFIM, npuBeeHHbIM Ha PUCYHKe 2.

G — NMNYNbCHBI reHepaTop ¢ emMKkocTeio Cy

PucyHok 5 — Mpumep KanmOpoBKK LEeNK, NpefHasHa4YeHHON AN N3MEPEHUST YPOBHS YaCTUYHBIX paspsigoB
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C, — 06beKT UcnbITaHuii, Z — puneTp; B — HeKOPOHMPYLoLWas Harpyska, M — usMepuTenbHoe YCTPONCTBO,
Zs + Ry + Ry =300 Om; T — cunoBoii ncnbiTyemblit TpaHcopmatop; Zg, Cg, Ly, Ry, R, —cm. CISPR 18-2

PucyHok 6 — Cxema nsMepeHus ypoBHSA paguonomex

r ________ b |
I : Z=500 Z;
lo—o0" o— T — O —
: | I<1m -1
I Ul |l z B
G |
[

@
o
N
N
(D
\ %

—:/ 2N
/

el _ Z,=60 1ogdic =

PucyHok 7 — NamepeHue nepegaBaemblx NepeHanpsixXeHuni.
CxeMa ucnblTaHWA W 3Mera3oBbiil KOMMYyTaTOP
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PucyHok 8 — MNamepeHune nepegasaemblx
nepeHanpskeHWin. Tunoeasa ucnbiTaTenibHas
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PucyHok 9 — UsmepeHune nepegasaeMblix nepeHanpsbkeHun. MicnbitatensHele popMbl BOSHbI
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Mpunoxexue A
(o6sa3aTenbHoe)

TpaHncchopmaTopbl TOKa ANA 3aWUTbI

A.1 BekropHas anarpaMma

Ecnu npeanonoxuTb, YTo TpaHcdopMaTop ToKa M ero Harpyska CogepiaT TONbKO NIMHeHbIe aNeKTpuyeckue 1 mar-
HWUTHbIE KOMMOHEHTbI, NEPBUYHbLIA TOK, BCE ApYIUe TOKU, HANPSXXEHNA U MarHUTHLIE NOTOKW ABNAKOTCA CUHYCOUAANbHBLIMM,
To paboTa TpaHcdopMaTopa MOXeT ObITb NPOUNIIOCTPUMpPOBaHa BEKTOPHOW AnarpaMmoii (cM. pucyHok A.1).

Ha pucyHke A.1 I npefcTaBneH Kak BTOPUYHbLIA TOK. OH NpOXoAUT Yepes conpoTUBEHWe BTOPUYHOK OOMOTKM 1
Harpysky, kotopas onpefenseT MarHuTyay W HanpasrieHue HeoGXo[MMOro HaBeAEHHOro HanPsXKeHNs £ M MarHUTHOro
notoka @, KOTOpbIi MPOXOAMT NEPMNEHANKYNAPHO BEKTOPY HaNpskeHus. STOT NOTOK YCUNUBAETCA TOKOM HaMarHu4mBaHus
1, MMeIoLNM HaMarHU4MBaloLKiA KOMMOHEHT /., KOTOpLIi Napanfiened MarHUTHOMY NOToKy @, N aKTUBHBIA KOMMOHEHT
1, xoTopelii napanneneH HanpsbkeHnto. CyMMOii BEKTOPOB BTOPUYHOTO ToKa /g M TOKa HaMarHniuBaHus I, aBnsaeTcs Bek-
Top I‘;', npefcTaBnAoLWmMii co60i NepBUYHLIA TOK, NMofeneHHbli Ha KoadUUUEHT TpaHcdopmauun (KONMMYECTBO BUTKOB
BTOPUYHOW OBMOTKM K KONMYECTBY NEPBUYHONM).

Takum obpa3oM, ans TpaHcgopmaTopa Toka ¢ BUTKOBBIM KOIPPULMEHTOM, paBHbIM HOMUHANBLHOMY KOadhduLm-
€HTY TpaHcgopMaLmm, pasHuLia B AnnHe BekTopos /o u /, ,;', OTHeCeHHas K gnuHe / p", 1 ABNAETCA TOKOBOW NOMPELUHOCTLIO B
COOTBETCTBUM € onpefeneHneM B 2.1.10, a yrnosasi pa3HuLa SBNAETCA YrNOBOW MNOrPeLHOCTLIO B COOTBETCTBUM € 2.1.11.

A.2 ButKoBaa KoppeKuusi

Korga BUTKOBBLIA KO3 PULIMEHT oTNnYaeTcs (06bIMHO OH MeHbLUE) OT HOMUHANBHOrO KoadduuneHTa TpaHcdop-
Maumu, TpaHcdopMaTop Toka MOXET UMETb BUTKOBYIO Koppekuuto. OuenuBan paboty TpaHcdopmaTopa, Heobxoaumo
onpeaennuTb pasHuLy Mexay I,;', NepBUYHBIM TOKOM, NOAENEHHbIM Ha BUTKOBLIA KOIMDULIMEHT, U Ip', NepBUYHBIM TOKOM,
nogerieHHbIM Ha HOMUHaIBHLIM K03 uUMEHT TpaHcdopMayun. OTCyTCTBME BUTKOBOIN KOppeKUun o3HaqaeT, uto [/ =1
Ecnu BuTKOBaA KoppeKunss NpUcyTCTByerT, Ip' oTnuyaercsa ot I, u xota [ ;mcnonbayemﬂ B BEKTOPHON Anarpamme, a Ip'vnc-
nosb3yeTcs AN onpefeneHns TOKOBOW NOrpeLLHOCTH, 3TUM ByAeT NoKaszaHo, YTO BUTKOBAA KOPPEKLMA BNNAET Ha TOKOBYIO
NOrpeLUHOCTb (M OHa MOXET BbITb HAMEPEeHHO Ucnonb3oBaHa ANA 3Toi Lenu). OgHako BEKTOpb! Ip'm 1; MMEIOT 0QUHAKoBOE
HanpaBsreHue, NosTOMY BUTKOBas KOPPEKLUMS HE OKa3blBaeT BNUAHWUA Ha YIMOBYIO NOMPELLHOCTb.

Talke ACHO, YTO BNWUAHWE BUTKOBOW KOPPEKLMW Ha MOSIHYIO MOrPeLlHOCTb MeHee ee BIIUAHWA Ha TOKOBYIO
MorpeLLHoCTb.

A.3 TpeyronbHUK norpewHocTen

Ha pucyHke A.2 nzobpaxeHa BEpXHSAA YacTb pUcyHka A.1 B yBenu4ieHHOM maclutabe, u npu ganbHeiiluem paccmo-
TPeHWM 3Ta YIToBas MorpelHOCTb HAaCTONLKO Mana, YTo ANA NpakTU4eckuX Lenei ABa BekTopa /g U 1 MOryT cHuTaThes
napannensHsIMU. Ecnu BUTKOBas KOppeKLMA OTCYTCTBYET, NOCPEACTBOM NPOEKLMM I, Ha ]p, MOXHO ONpeAenunTb, 4To Npu
WX annpoKCUMaLMn BHyTPUA3HbIA KOMNOHEHT (A/), NONYYeHHLIN OT [, MOXET GbITh UCMONBL30BaH BMECTO apudmeTuye-
CKOW pasHuubl Mexgy [ oV I AN NONY4YEHNA TOKOBOW NOrPELIHOCTHU U, @HANOMMYHO, PEAKTUBHBIA KOMMOHEHT Alq, nony-
YEHHBIA OT I, MOXET GbITh UCMONMBL30BaH ANA TOro, YTO6LI BLIPA3UTL YITIOBYH MOTPELLHOCTb.

Mpy BbILUENePEYMCNIEHHbIX YCIIOBUSX TOK HAMarHNYnBaHus I, NOAENeHHbIA Ha I,;’, paBeH NONHOIA NOrpeLHOCTH B
cooTBETCTBUU € 2.1.31.

Takum oBpasom, Ans TpaHcopmaTopa Toka 6€3 BUTKOBOW KOPPEKLUW 1 NpU YCNoBUSX, KOrga BEKTOPHOe NpeacTaB-
neHue UenecoobpasHo, TOKOBas, YrnoBas U NonHas NorpewwHocT obpasytoT NPSIMOYTONbHLIN TPEYTronbHUK.

B aTOM TpeyronbHuke runoTeHysa, npeacrasnstowan coboi NoMHyo NOrpeLlHOCTb, 3aBUCUT OT MarHUTYA bl NONHOMO
Harpyso4Horo UMNeAaHca, BKItovatoLwero B ceba Harpyaky 1 BTOpU4Hyto 06MOTKY, Tora kak HanpaBneHne Mexay TOKOBOW
W YrMOBOMW NOrpeLHOCTSIMUA 3aBUCUT OT KO3 (PULMEHTOB MOLYHOCTU NOMHOMO Harpy3o4HOro UMNegaHca u Toka HamarHu-
yuBaHuA. Hyneeoe ¢asoBoe cMelleHWe ABNAETCA pe3yneTaToM, Koraa Asa KoaddULUeHTa MOLLHOCTU paBHel, T. €. Koraa
I, nl HaxopsTea B ase.

A.4 lNMonHasa norpewwHocTb

Hanunuune HenuHeliHoCTeh B TpaHCchopMaTope Toka, KOTopble MOry SBASATHCA NPUYUHON BO3SHUKHOBEHUA BLICOKO-
YaCTOTHBLIX FAPMOHUYECKUX UCKAXEHWI TOKA HaMarHU4YMBaHUA U BTOPUYHOMO TOKa, AenaeT NPpUMEHEeHNe BEKTOPHOro Npes-
CTaBrieHMsi NOrpeLLHOCTEN HeonpaBAaHHbLIM, U TorAa Hanbonee BaXxHbIM CTAHOBUTCA OnNpeAeneHne NONHON NOrPeLwHOCTU
(cM. pucyHok A.3).

370 U ABnsAeTcA 06bACHEHUEM TOro, YTO NONHAA NOrPELUHOCTL onpeaenaeTca cornacHo 2.1.34, a He NPOCTLIM crno-
eHMeM BEKTOPOB TOKOBOW U YrMOBOW NOrpeLUHOCTE, KaK Noka3aHo Ha pUcyHke A.2.

TakuMm obpasom, B obLyeM cnydae nofHaa NOrpellHOCTb XapakTepusyeT Hanuune OTKNOHEHWR OT nAearnbHOro
TpaHcdopmaTopa ToKa, KOTOpbl€ Bbi3BaHbl NPUCYTCTBUEM BO BTOPUYHON LIENN BBICOKOYACTOTHBIX FAPMOHUK, KOTOpLIE OT-
CYTCTBYIOT B MEPBMYHOMN Lienu (B HaCTOALWEM CTaHAapTe NepBUYHbLIA TOK BCErfa CHUTAETCA CUHYCOUAANbHBIM).
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A.5 OnpeaeneHune NOMHON NOrpeLHOCTH NPAMbIM METOAOM

Ha pucyHke A.4 nokasaH TpaHcopmaTop ToKa ¢ BUTKOBbIM KoadpduuneHTom 1/1. OH nepBbIM BbIBOLOM OfHOWM
0BMOTKM MOACOELWMHEH K MCTOMHWKY NEPBUYHOIO (CYHYcoMaanbHoro) Toka, a nepebiM BEIBOAOM APYroil 0GMOTKM NOAKIHO-
YeH K BTOPUYHOI Harpyske Zg C NIMHENHBIMU XapakTepUCTUKaMm, Npy STOM BTOPLIE BbIBOALI STUX OGMOTOK NOAKIHOYEHB! K
amnepMeTpy Tak, 4Tobbl 06a ToKka (MepPBUYHbIA U BTOPUYHbIA) NPOXOLAWN Yepes aMNepMETP, HO B PasHbIX HanpaBeHNsX.
B aToM cnyvae pesynsTUpYIOWUiA TOK, NPOXOASALLWA Yepes amnepMeTp, BGyaeT paBeH TOKY HaMarHU4MBaHus npu ycrnosum
npeBanvpoBaHWsA CUHYCOMAANBHOro NEPBUYHOMO TOKa Haj BTOPUYHLIM, @ AeicTByloLlee 3Ha4YeHne 3TOro Toka, OTHEeCEH-
HOe K feiCTBYIoLLEeMY 3HAYEHWIO MEPBUYHOO TOKa, U OyAET ABNSATHCA MOSHOW NOrpellHOCTHI0 B COOTBETCTBUM € 2.1.34 1
Bblpa)kaeTcs B NpoLeHTax.

Ha pucyHke A.4 npefcTaBneHa OCHOBHas cxema AN MeToAa NPsSMbIX M3MepPEeHUiA NONHO NOrpeLLUHoCcTH TpaHcdop-
MaTopoB TOKa C HOMUHAIbHLIM KOS pULIMEHTOM TpaHchopMaLmMK, PaBHEIM eguHULE.

Ha pucyHke A.5 npefcTaBneHa 0CHOBHasA cxema MeTofa NpsMbIX M3MepeHUid NOMHON MOrpeLuHoCcTy TpaHchopma-
TOPOB TOKa C HOMUHAINbHLIMU Ko3bduLmeHTamn TpaHchopMaLmm, OTIIMYHBIMU OT eguHULEl. Ha aToi cxeme naobpaxe-
Hbl ABa TpaHcdopmaTopa Toka ¢ OAMHAKOBBEIM HOMUHAMNBHBIM KOs dunLmeHToM. CUuTaeTcs, YTo TpaHcdopmMartop Toka,
0603Ha4eHHBbI GykBoW «N», UMEeT He3Ha4YUTENbHYO MOMHYIO MOrPELLHOCTE B NPeBanvpyOLLMX YCNoBnaX (MUMHUMansHas
Harpyaka), B TO BPEMS Kak UCMBITYeMbI TpaHchopMaTop Toka, 0603HaueHHbI ByKBOW «X», MOAKMIOMEH K HOMUHASBHOM
Harpyske.

O6a TpaHcdhopmaTopa 3anMTaBaroT OT O4HOro UCTOMHUKa CUHYCOMAansHoro NepBUYHOro ToKa, Npu 3TOM aMnepmMe-
TPpbl NOAKMOYEHbl ANA N3MepeHUa pasHuubl Mexay ABYyMA BTOPUYHBIMU TOKaMU. |-|pI/I TaKuX yCrnoBUAX OTHOLLEHUe Ael7|-
CTBYIOLLMX 3HaYEHUI TOKa B aMnepmeTpe A, K AeNCTBYIOLEMY 3HaYeHNto ToKa B amnepMeTpe A, OyaeT ABNATLCA NONHOW
NOrpeLlHOCTBI0 TpaHcdopMaTopa X, OTHOLLEHWEe BbipaXKaeTcsi B MPOLEHTaX.

MpW Mcnonb3oBaHWU 3TOro MeTofa BaxKHO, YTOOkI NofHas norpellHocTb TpaHedopmatopa N Gbina HesHauuTenb-
HOI ANS AaHHbIX YCIOBUIA NPUMEHEeHUS, T. €. He40CTaTO4HO TOro, YTOObI MOMHasA norpellHocTb TpaHcgopmMatopa N 6bina
NPOCTO U3BECTHa, NMOTOMY KaK MoJIHaA NOorpeLlHoCTb CrloXHa no cBoen npupoge (I/IMeeT NCKaXXEHHYH BOHHOOGpaaHer
dopMy) 1 ntobast nonHas NorpeLUHoCTb 3TanoHHoro TpaHcdopmMaTtopa N He MOXeT BbiTb MCMoNb3oBaHa ANSA MonpaBku
pesyneraToB I/I3MepeHI/II7I npu ncnblTaHUAX.

A.6 AnbTepHaTUBHbLIN MeTOA NPAMOro U3MepeHUs NONHON NOrPELHOCT N

,EI,J'IH namepeHusa NMOSTHOM NOrpeLHoOCTU MOryT UCNonb30BaTbCA anbTepHaTUBHbIE METOA LI, OAUH U3 TaKnX METOA0B
npeacTaBneH Ha pucyHke A.6.

Cxema MeTofa, NpeAcTaBneHHOro Ha pucyHke A.5, TpebyeT NCMonb3oBaHMA «CneunarnbHOro» STasioHHOrO TpaHc-
dopmatopa N ¢ KoshhULMeHTOM TpaHchopMaLUn TakUM Xe, Kak U Y TpaHcdopmaTopa X, U UMEIOWUM HE3HAYUTENBHYIO
MOJTHYH MOrPELUHOCTL NPU NEPBUMHOM TOKe NpefdenibHoW KpaTHocTW. CxeMa MeTofa, NpeAcTaBNEHHOro Ha pucyHke A.6,
JaeT BO3MOXHOCTb MCMONbL30BaTh 3TanoHHble TpaHcdopmatopbl Toka N U N' npu HOMUHaNBHBIX NEPBUYHLIX TOKAX UNK
OnU3KWX K HUM, YTO MO3BOJISIET JOCTATOMHO NErko BLINOMHUTL TpebGoBaHUE K MaribiM 3Ha4YEeHUSIM NOSHBLIX NOrpeLUHOCTe!
ANA 3TUX 3TaNOHHLIX TpaHcgopMaTopoB.

Ha pucyHke A.6 TpaHcopMaTop X SBNSAETCA UCNBITYeMbIM. [py 3TOM aTanoHHbLIN TpaHcdopmaTop N UMeeT Ho-
MWHanNbHLIA NEPBUYHLIA TOK MarHUTYZ0M TOrO Xe NOpAAKa, YTO U NEPBUYHLIA TOK NpeAenbHOW HOMUHANBHOW KpaTHOCTH
TpaHcopmaTopa X (TOK, MPU KOTOPOM CneayeT NpoBOAUTL UCNLITAHUSA), a 3TanoHHLIA TpaHchopMaTop N' UMeeT Ho-
MWHanNbHLIA NEPBUYHLIA TOK C MarHUTYAOW TOro Xe nopsjka, YTO U BTOPUYHLIA TOK, NPU COOTBETCTBYIOLUEM 3HAYEeHUN
nepBUYHOrO TOKa NpeAerbHON HOMUHANBHOW KPaTHOCTU TpaHcdopMaTopa X. CneayeT 0TMETUTb, YTo TpaHcdopmaTtop N'
ABMAETCA YacTblO Harpyskn Zg TpaHcdopMaTopa X, 1 3T0 He0BXOANMO yunTLIBaTL NPY ONpeaeneHnn 3Ha4YeHNiA Harpyskun
Zg. Aq n A, Ha cxeMe — aMnepMeTpbl, NPU 3TOM A, N3MEPAET pasHULY MeXay BTOPUYHLIMW TOKaMn TpaHChopMaTopoB
NunN'.

Ecnn NpuHATL, YTO HOMMUHAnbLHLIA KO3hpUUNEHT TpaHchopMauuu TpaHcgopmaTopa N—K,,, TpaHcdopmaTopa
X—K,x v TpaHcgopmaTopa N'—K,, To koacphbuLmeHT K, aonkeH BeiTe paBeH nponssegeHnio K'n K; .

Te K,= K/ Ky

Mpu 3TUX ycroBUsIX AelicTBYlOLiee 3HA4eHUs ToKa B aMnepMeTpe A;, COOTHECEHHOE C TOKOM B aMnepMeTpe A,,
ABAAETCA NOMHON MOrpeLHOCTLI0 TpaHcgopMaTopa X 1 BbipaXaeTcs B NpoLeHTax.

MpumeyaHue — lNpu ucnonb3oBaHUU METOAOB, NPEACTABNEHHLIX Ha pUcyHkax A.5 n A.6, B ka4yecTBe amnep-
meTpa A, CNeAyeT NpUMEeHATb HU3KOMMMNEeAaHCHbIe NPUGOPEL!, NOCKONLKY NafieHe HanpsXeHUs Ha 3TOM amnepmeTpe
(AeneHHoe Ha KoadduLumeHT TpaHcdopmauuu TpaHchopmaTopa N', NnpeacTaBneHHOro Ha pUcyHke A.6) ABNAETCA YacTbio
Harpy3o4Horo HanpspkeHust TpaHcopmMaropa X, U 310 BEAET K yMEHbLUEHUIO Harpy3ku AaHHOro TpaHcdopmaTopa. AHano-
rMMYHO NageHWe HampsiXKeHUs Ha 3TOM aMnNepMeTpe yBenu4nBaeT Harpysky TpaHcdopmatopa N.

A.7 Vcnonb3oBaHWe AaHHbIX O NOMHOW NOrPELHOCTH

YucnoBoe 3HaueHWe NOSHO NOrPeLHOCTU He MOXET BbITb MEHEE BEKTOPHON CyMMEI TOKOBOW U YrnoBoi norpetu-
HOCTeN (NOCNeAHANA BbipaXKaeTCcA B CaHTUpaguaHax).

CnepoBartenibHO, MonHasi MOrpeLUHOCTb BCerda XapaKTepu3yeT MakcuMasribHO BO3MOXHblE 3HAa4YeHWS TOKOBOW W
YrnoBoW NOrpelwHocTel.
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Ocobblit UHTEpeC crneayeT NPOABNATL K TOKOBOW MOrpeLuHOCTH B paboTe ¢ pene MakcuMarnbsHOro Toka, a K yrnosoi
norpewwHocT — npu pabote ¢ ha3ouyBCTBUTENBLHLIMU pere (HanpuMep, HanpasneHHbIMU pene).

B cnyyae ¢ gudpdpepeHumnansHuIMU pene cneayet yuuTbiBaTe KOMBUHALUNIO NONHBIX NOMPELUHOCTEN UCMONb3YyeMbIX
TpaHcopmMaTopoB Toka.

BO3MOXHOCTE YMEHbLLUUTE MONHYI0 NOrPeLLHOCTb ANA AOCTWXeHUS TpeboBaHuii orpaHUY4eHUst rAapMOHUYECKUX CO-
CTaBNALNX BTOPUHHOIO TOKa ABNAETCA JONONHUTENbHBIM NPEeUMYLLECTBOM U Heo6X0p,VIMbIM ycnosuem And I'IpaBMJ'IbHOﬁ
paboTbl onpefeneHHbLIX TUMOB pene.
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lMpunoxexnue B
(cnpaBouHoe)

UcnbiTaHUe MHOroKpaTHbIMU Cpe3aHHbIMU UMNyJibCaMu

McenblTaHne A0MKHO NPOBOAMTLCA MMMNYIbCaMM OTpULATENBHON NOMSIPHOCTM, Cpe3aHHbIMW BriM3Kko K BepLUMHE.

BupTyanesHo AuTensHOCTE MMNYNbca A0 cpe3a, M3MepeHHoro B cooTBeTcTBUM ¢ IEC 60060-1, fomKHa cocTaBnAaTh
npubnuantensHo 0,5 Mkc. Llene cobupatoT Takum o6pa3om, YTo Nepexod MMyrbca B MPOTUBOMOMOXHYIO MONAPHOCTL COo-
cTaBnAeT nopsaaka 50 % NUKOBOro 3HaYeHUs, YTO AOMKHO NOATBEPXKAATLCA ero perncrpaumen.

3HayeHne NMUMKOBOro HampsPKEHWUA cpe3aemMoro MMnyrnbca coctaBnseT 60 % OoT HOMWHaNBHOro NpefernbHOro Hanps-
XEHWA UCMbITaTeNbHOro rpo3oBOro UMMNynLea.

He meHee 100 umnynbcoB HeobxoAaMMO noAaTh AfA NPOBEPKA HANMMYUA WNKU OTCYTCTBUS Henonagok. Mmnynbcbl
[ OMXKHBI NoAaBaThbCA ¢ MHTEpBanom NPUBNUUTENBHO OAUH UMMYILC B MUHYTY.

Mepea ucnblTaHWEM M Yepes TpK AHS NOCMe UCMbITaHWA HeoOX0AMMO NPOU3BECTU aHanu3a rasos, pacTBOPEHHbIX B
macne TpaHccopmMaropa.

KpuTepnem oLieHKW pesynbraTa UCTIbITaHUA AOMKeH GbiTb KONMYECTBEHHbI COCTaB BbISIBIIEHHLIX ra3oB (y4uTbiBa-
€TCA COOTHOLLEeHNE KONUYeCTBa TOSbKO BaXHLIX ra3oB), HO TOYHLIE YMCHa B HacTosLLee BpeMS HUTAe He ykasaHbl. OTHO-
cuTeneHo GorbLuoe KonuyecTso Hy n CoH, yKasbiBaeT Ha HeucnpaBHOCTE.

Mpoueaypa ot6opa Npob Macna MoxeT GbiTb 04HOW U3 NpuBeaeHHbIX B IEC 60567.

MeTop aHanusa u guarHocTuka HemcnpaBHOCTU MoryT 6asupoBaTbes Ha IEC 60599.
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Mpunoxenue A
(cnpaBouHoe)

CBefieHNs1 O COOTBETCTBMM CCLISIONHLIX MeXAYHaPOAHbLIX CTaHAAPTOB
MeXrocyaapcTBeHHbIM CTaHAapTaM

Tabnuua OAA1

O6o3Ha4YeHWe ccbinoYHoro CreneHb OB6o3Ha4YeHne N HanmeHoBaHWe COOTBETCTBYIOLLEro MexXrocyaapcTBeHHOro
MeXayHapoAHoro cTaHaapTa COOTBETCTBUA cTaHaapTa
IEC 60028:1925 NEQ [OCT 859—2014 «Megb. Mapku»
IEC 60038:2009 NEQ MOCT 23366—78 «Pagbl HOMUHAMBHbLIX HAMPSPKEHNA NOCTOAHHOIO U
nepeMeHHoro Tokay
IEC 60044-6:1992 — *
IEC 60050-321:1986 IDT MOCT IEC 60050-321—2014 «MexayHapoAHbIA SreKTpoTexHUYe-

ckuii cnoBapb. Yactb 321. UameputeneHble TpaHchopmaTopbi»

IEC 60060-1:2010 NEQ MOCT 1516.2—97 «3nekTpoobopyaoBaHue U SMEKTPOYCTaHOBKU
NepeMeHHOro Toka Ha HanpsbkeHue 3 kB u Boiwe. Oblue mMeToabl
MCNbITaHMIA SNEKTPUYECKOH MPOYHOCTU U30NALMU»

IEC 60071-1:2006 NEQ MOCT 8865—93 «CucTteMbl aneKkTpudeckow usonauuu. OueHka
HarpeBOCTOMKOCTU 1 Krnaccudukaumua»

IEC 60085:2007 — *1)

IEC 60121:1960 — *

IEC 60270:2000 NEQ FOCT 20074—83 «OnekTpoobopyqoBaHMe W 3AMNEeKTPOYCTAHOBKW.
MeToa n3sMepeHUs XapakTepUCTUK YaCTUYHBIX paspsifoB»

IEC 60567:2011 — *

IEC 60599:2007 - *

IEC 60721 NEQ OCT 15150—69 «MaluuHbel, npuBopbl W Apyre TeXHUYecKue

nagenus. McnonHeHMa LN PasfnYHbIX KIMMaTUYECKUX paiioHOB.
KaTeropuu, ycrosus aKcnnyatauum, XpaHeHWsi U TpaHCnopTUpoBaHus
B YaCTW BO3LeNCTBUS KNUMaTUYeCKUX haKTOPOB BHELLUHeW cpesbl»

IEC 60815:1986 NEQ MOCT 9920—89 «3neKTpoycTaHOBKM NEpeMeHHOro ToKka Ha Harnps-
XeHue oT 3 ao 750 kB. nuHa nyTu yTeUKU BHELLHE U3onaumu»
CISPR/TR 18-2(2010) — *

* COOTBETCTBYHOLNIA HaLUMOHarbHBIA CTaHAapT OTCYTCTBYeT. [Jo ero MpuHSTUA PeKOMEHAYETCA UCMonb3oBaTh
nepeBof Ha pyCCKUi S3bIK LaHHOro MeXAyHapOofHOro cTaHgapTa.

MpumeyaHue— B HacTosAwWel Tabnuye ucnons3oBaHo crnegyollee ycrnosHoe 0603Ha4eHNe CTerneHn cooT-
BETCTBUS CTaHAapToB:

- IDT — naeHTU4Hble cTaHAapThl;

- NEQ — HesKBUBaneHTHble CTaHAapPTHI.

1) B Poccuiickoit depepauuu geitctayet FOCT P MAK 60085—2011 «3OnekTpuyeckas usonauusa. Knaccudukaums
1 0603Ha4YeHUe No TEPMUYECKUM CBOMCTBaAMY.
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YOK 621.314.222.089.6:006.354 MKC 17.220.20 IDT

KnioueBble crioea: TpaHcopMaTopbl U3MepuTenbHbIE, TpaHCchopMaTopbl TOKa
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