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HAUMWOHANbHB W CTAHALAPT POCCUMUCKOW SGEAJZEPALUMN

TPAHC®OPMATOPblI UBMEPUTENbHBLIE
YacTtb 5

LononHuTenbHble TPe60BAHUSA K EMKOCTHLIM TpaHcopMaTopam HanpsxeHus

Instrument transformers. Part 5. Additional requirements for capacitor voltage transformers

[fara BBegeHns — 2020—08—01

1 O6nacTb NpPUMEHEHNA

HacTtosawwuii ctaHgapT pacnpocTpaHaeTca Ha ogHodasHble EMKOCTHbIe TpaHchopmMaTopbl HanpsaXeHus,
ycTaHaB/vBaeMble Mexay as3oil n 3emneit Ana NUHWIA anekTponepesayn ¢ HOMUHAbHBIMU HANPSXeHUAMHU
Umr 72,5 kB B AnanasoHe yacTtoT oT 15 go 100 lu. TpaHcopmaTopbl NpegHasHayeHbl 48 npeobpasoBaHus
BbICOKOIO HanpsXeHnsa B HA3KOe HanpsXeHue ANS ero nogayv Ha o6opygoBaHue ¢ U3MepuTenbHbIMU, KOHTPO-
NPYOLWUMIN 1 3alWUTHBIMU YHKLUAMN.

EMKOCTHble TpaHchopMaTopbl HaNPsHXeHUsI MOTYT GbiTb YKOMM/IEKTOBaHbI AOMNO/HUTEIbHBIMU NPUCNO-
cobneHnamMn Ana nepepadvn BbICOKOYACTOTHOrO curHana Ha yactotax oT 30 go 500 kl'y AN NpUMEHeHusa Ha
NVHUSAX anekTponepegay ¢ Hecyuei yactoToli (PLC).

OCHOBHble TpeboBaHNS AN1A KOHAEHCATOPOB CBA3W 1 EMKOCTHbIX filenuTeneii onpegenerdsl B MK 60358.
TpeboBaHMA K Nnepefaye faHHbIX Yepes3 yCTPoNCTBa CBA3M MO NMHUAM anektponepenay (PLC) onpeaeneHsbl
B M3OK 60481.

lMprvMeHeHne faHHbIX TpaHCOPMaTOPOB B LienAX M3MepeHnus BkaYaeT B cebs Kak oTobpaxeHne us-
MepeHunii. Tak 1 KOMMEepPYECKNA yyeT.

MpumeyvaHune 501 — [narpammMmbl EMKOCTHOIO TpaHchopMaropa HanpsKeHusi, K KOTOPoOMy NPUMEHSeTCs AaH-
HbIA cTaHAApT, NpPeAcTaBneHbl Ha pucyHkax 5A. 1m 5A.2.

2 HopmaTuBHbIE CCbINKM

Pa3sgen 2 M3K 61869-1:2007 npumeHsA€TCA CO CNeAyoLWnMn ONOTHEHNAMN:

IEC 61869-1:2007, Instrument transformers — Part 1. General requirements (TpaHcdopmaTtopbl n3me-
putenbHblie. YacTb 1. O6wme TpeboBaHms)

IEC 60038 ed7.0 (2009-06). IEC standard voltages (HanpseHus, HopmuposaHHble no IEC)

IEC 60060-1, High-voltage test techniques — Part 1: General definitions and test requirements (MeToab!
MCNbITAHUI BbICOKMM HanpshkeHnem. Yactb 1. O6wme onpegeneHna n TpeboBaHns K UCNbITAHNAM)

IEC 60050-436. International electrotechnical vocabulary — Chapter 436: Power capacitors (MexgyHa-
pOoAHbIN 3N1eKTpoTeXHUYeCKnin cnoeapb. [nasa 436. CunoBble KOH4EHCaTOPbI)

IEC 60050-601, International Electrotechnical Vocabulary — Chapter 601. Generation, transmission and
distribution of electricity — General (MexayHapoaHblii 3n1eKTpoTexHUYecknin cnosapb. Mnaea 601. Mponssoa-
CTBO, Nepegaya u pacnpegesieHne 3nekTpoaHeprum. O6LWMe NONOXEHNS)

IEC 60050-604, International Electrotechnical Vocabulary — Chapter 604. Generation, transmission and
distribution of electricity — Operation (MexayHapoAHbI 31eKTpOTEXHNYECKNIA cnoBapb. naea 604. Monyue-
HWe. nepefaya n pacnpefeneHne aNeKTPOIHeprun. Jkecnnyarauus)

M3paHne ouymansHoe
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IEC 60358, Coupling capacitors and capacitor dividers (KoHgeHcaTopbl pasgenutesibHble U eMKOCTHbIe
nenntenun)

IEC 60481. Coupling devices for power line carrier systems (YcTpoiicTBa NOAK/IOYEHNS KaHAN0B BbICO-
KOYaCTOTHOW CBA3U NO SIMHMAM 3/1eKTponepesayn)

3 TepMuHbI 1 onpeaeneHns

B  HacToswem cTaHfapTte NpUMeHeHbl  TepMuUHbl U onpegenedHna no M3IK  61869-1
CO cneayloumnmm onoHEHNAMMN:

3.1 O6wwne onpepeneHns

3.1.501 eMKOCTHbIi TpaHcopmaTop HanpshxeHus: ETH (capacitorvoltage transformer. CVT): TpaHc-
hopmaTop HanpsXeHns, COCTOALUUIA U3 eMKOCTHOTO AeNNTe s U 3/1eKTPOMarHMTHOro ycTpoiicTea, Tak cnpo-
eKTUPOBAaHHbIX U CBA3aHHbIX MexAy co6oil, 4To HanpsxeHne BTOPUYHOK O6MOTKM Bcero TpaHccopmaTopa
MponopLuoHanbHO MEePBUYHOMY U CMeLeHmne yria hasoBoro cAsura oT Hero 6,1M3Ko K Hy 110 A8 COOTBETCTBY-
lowero Tuna NOAKMI0YEeHUs.

(M3K 60050-321:1986. 321-03-14. n3MeHeHHbI]

3.1.502 u3mepuTenbHbili TpaHcopmaTop HanpsxeHus (measuring voltage transformer): TpaHc-
hopmaTtop HanpshkeHus, npefHasHauvyeHHblli 418 nepefayn MHPOPMALMOHHOIO cUrHana K nsMepuTesibHbIM
npuéopam, MHTETrpUpYOLLUM U3MEPUTENAM 1 APYTUM NOAOGHbLIM Npuéopam.

[M3K 60050-321:1986, 321-03-04. n3MeHeHHbI]

3.1.503 3awwunTHbIV TpaHcopmaTop HanpsxeHus (protective voltage transformer): TpaHcdopmaTop
HanpshkeHus, npefHasHa4yeHHbll NS nepefayn MHPOPMALMOHHOTO CUrHana ycTpoiicTBam 3/1eKTpuyeckoit
3aWmnTbl U ynpasBfieHus.

(M3K 60050-321:1986. 321-03-05]

3.1.504 BTopuyHas obmoTka (secondary winding): O6moTka, koTopas o6ecneynmBaeT HanpsXeHuem
CXeMy M3MepuTe/bHbIX MPUGOPOB, CHETUNKOB, YCTPOWCTB 3aluTbl UK yNpaBAeHuUs.

(M3K 60050-321:1986 MOK. 321-01-07. n3MeEHEHHbIIA]

3.1.505 o6mMoTKa HyneBoi nocnepgosBatenbHocTn (residual voltage winding): O6mMoTka ogHodasHo-
ro eMKOCTHOro TpaHchopmaTopa HanpsxeHus, npefHasHauyeHHoro Ana paboTbl B rpynne Tpex ofgHodasHbIX
TpaHcthopMaTopoB, NOAK/NIOUYEHHbIX N0 CXeMe Pa3soOMKHYTOro TpeyrosibHuka Takum o6pa3om, 4To6bl NOAYyYNUTb
HanpsxeHne HyneBoW nNocnefoBaTe/IbHOCTU B YC/IOBUAX KOPOTKOTO 3aMblKaHUS Ha 3eMJI0.

[M3K 60050-321:1986. 321-03-11]

3.1.506 gnanasoH pabouyux TemnepaTtyp €MKOCTHOro TpaHcdopmaTtopa HanpsxeHus (rated
temperature category of a capacitor voltage transformer): Auana3oH Temnepatyp aTMocdepHOro Bo3gyxa
Unn oxnaxpgatwouiei cpefbl, 419 KOTOpbIX NpefjHasHaveH ETH.

3.1.507 nuHeilHbli BBOA (line terminal): TepMuHan, npefHasHavyeHHbIl 415 NOAKAIOYEHUS K NPOBO-
[HVKY ceTu.

[M3K 60050-436:1986. 436-03-01]

3.1.508 deppopesoHaHc (ferro-resonance): ONUTeNbHbIi pe30HaHC B CXEMeE, COCTOSALW el N3 eMKOCTH,
HeNMHeHO HacbllWaeMoil MarHUTHOW UHAYKTUBHOCTH M UCTOYHMKA HaNpPsSXXeHUs NepeMeHHOro Toka, Bo36yx-
falolero cxemy.

MprmeuaHue 501 — deppoOPE3OHAHC MOXET GblTb MHULMMPOBAH ONepaLusMi NepekloueHuii B NepBriHoii
WAV BTOPUYHOM Liensix.

3.1.509 nepexopHas xapakTtepucTuka (transient response): TOYHOCTb NpeobpasoBaHua popmbl BO-
Hbl BTOPUYHOTO HanpshXeHUsi B CPaBHEHUN C (DOPMOIi BOJIHbI HANPSHXKEHUS Ha KNeMMax BbICOKOTO HanpshxeHus
npu NnepexoaHbiX npoueccax B ceTu.

3.1.510 noaKNOYEHHbIA K HanpsHKeHU €eMKOCTHbIi TpaHcdhopmaTtop HanpsxeHusa (voltage-
connected CVT). EMKOCTHbII TpaHcchopmaTop HanpshXXeHus, MMelLlWnii TONbKO OAHO BbICOKOBOJ/IbTHOE CO-
efMHEeHNe.

MpumeyaHune 501 — Mpu HOPMasIbHbIX YC/IOBUSX BEPXHEe MOoAK/IYeHe nepefaeT TOMbKO TOK eMKOCTHOrO
TpaHcdopmaTopa HanpsxeHus.

3.1.511 noAKNHYEHHbIA K TOKY EMKOCTHbIi TpaHcopmaTop HanpshkeHus (current-connected
CVT): EMKOCTHbIi TpaHCcOopMaTop HanpsXeHWs, KOTOpblli UMeeT ABa BbICOKOBO/IbTHbIX COEANHEHUS.

2



FOCT P M3K 61869-5—2019

MpumevyaHune 501 — KnemMmbl 1 BepxHee NOAKIIOUEHNE NPeAHA3HAYEeHb! /11 POTEKaHNS Toka CETW Mpu Hop-
MaJIbHbIX YC/TOBUAX.

3.1.512 eMKOCTHbI# TpaHchopmaTop HanpsXeHus, NOAKAYEHHbIR Yepe3 NUHENHbIW DUNbTP
(line trap-connected CVT): EMKOCTHbI TpaHChOpMaTOp HaNPSXeHUs C IMHENHbIM (DUIbTPOM BBEPXY.

3.1.513 koHAeHcaTop (capacitor): YCTpPoicTBO, UMetoLee ABE KNEMMbl, XapakTepnsyeMoe B OCHOB-
HOM MO ero eMKoCTH.

[M3K 60050-151:2001. 151-13-28)

3.1.514 (emMKOCTHbI1) anemeHT [(capacitor) element): YcTpoiicTBO, cocTosiLee No CywWwecTBy U3 ABYX
3N1eKTPOA0B, pa3fesieHHbIX ANINEKTPUKOM.

[M3K 60050-436.1986. 436-01-03)

3.1.515 (eMKOCTHbI1) moaynb [(capacitor) unit): C60pka 04HOT0O EMKOCTHOTO 3/ieMeHTa unu 6onee B
O[LHOM KOpnyce C BbIBEAEHHbIMU HapPYXy KneMmamu.

[M3K 60050-436.1986. 436-01-04)

MpumeyaHune 501 — O6LWMIA TN MOAyNei AN KOHAEHCATOPOB CBA3W UMEET LUANHAPUYECKUiA Kopnyc 13 n3o-
NALUMOHHOrO MaTepuana n MeTa/liyeckre BbIBOAbI, KOTOPbIE CNyXaT KeMmamu.

3.1.516 (emkocTHas) c6opka [(capacitor) stack): MocnepoBaTenbHoe NOAKNOHEHNE EMKOCTHbLIX MOAY-

[M3K 60050-436:1986. 436-01-05)
MpumeuaHue 501 — EMKOCTHble MOAY/IU, Kak NPaBW/IO, YCTaHABNMBAIOT B BEPTUKA/IbHONM CEOpKE.

3.1.517 eMKOCTHbI gennTens HanpsxeHus (capacitor voltage divider): EmkocTHas cbopka, o6pasy-
owasn genutenb HanpsHKeHUs NepeMeHHOoro Toka.

[M3K 60050-436.1986. 436-02-10)

3.1.518 HOMUHanbHaa eMKOCTb KOHAeHcaTopa (rated capacitance of a capacitor) C,: 3HayeHune em-
KOCTW. Ha KOTOPYI paccuuTaH KoHAeHcaTop.

MpumevyaHune 501 — 3710 onpefenieHne NPUMEHSAIOT:

- A1 eMKOCTHOTO MOAY/ It — K EMKOCTU Mexy KnemMmMmamu Mogyns;

- eMKOCTHOV C60PKM — K @MKOCTU MeX/y KNieMMammn BbICOKOTO M HU3KOTO HanpshkeHUs Mam Mexay KnemMmamm cetu
n 3eMu;

- eMKOCTHOro fenmtens — K eMKoCTu, onpegensiemoli kak Cr= C, - CA(Cy + C2).

3.1.519 koHpeHcaTop cBA3U (coupling capacitor): KoHaeHcaTop, UCNONb3YEMbI AN nepefayn cur-
HanoB B aHeprocucreme.

[IEV 60050-436:1986. 436-02-11]

3.1.520 BepxHee nse4yo emkocTHoro genutensa [high voltage capacitor (of a capacitor divider)]
C,: KoHpeHcaTop, NOAKMIOYEHHbIN MeXAy KNeMMOW BbICOKOrO HanpsXXeHUs 1 NPpOMeXyTOUYHO KNeMMOn eM-
KOCTHOrO genuTtens.

[M3K 60050-436.1986. 436-02-121

3.1.521 HuxHee nNno4o eMKOCTHOTO genutens [intermediate voltage capacitor (of a capacitor divider)]
C2: KoHpeHcaTop, NOAKMOUYEHHbIE Mexay NPOMeXYTOYHbIM BbIBOAOM W KNEMMOU HW3KOTr0 HanpsXxeHusa ge-
nmtens.

[M3K 60050-436:1986. 436-02-13]

3.1.522 npomexyTouyHas KnemMmMma NoAKAOUYEHNS eMKOCTHOTO fennTena HanpsXxeHus [intermediate
voltage terminal (of a capacitor divider)): Knemma, npegHa3sHayeHHas ANA NOAKIOYEHUS K NPOMEXYTOYHOM’
cxeme, Hanpumep K 3/1eKTPOMarHUTHOMY YCTPOWCTBY €MKOCTHOrO TpaHchopmatopa HanpsxeHus.

[M3K 60050-436:1986. 436-03-03]

3.1.523 knemMa NOAKAYEHNA HUXHEro nieya eMKOCTHOTo fenutens Hanpsaxexnus (low voltage
terminal of a capacitor divider); Knemma, npegHa3HauyeHHas N8 NOAKAYEHUA K KOHTYPY 3eMAN Hanpsamyto
NN Yyepes umnegaHc, 3Ha4eHneM KOTOpOro MOXHO npeHebpeyb Npu YacToTe CeTu.

MpumeyvaHne 501 — B koHAeHcaTOpe CBA3M 3Ta KieMma NoAKYeHa K yCTPOCTBY, nepesatoLiemy curHas.
[M3K 60050-436:1986. C 438-03-04]

3.1.524 ponyctumoe OTK/IOHEeHMe eMKOCTU (capacitance tolerance): [JlonycTumoe pasfnnume mexny
hakTnyeckoli eMKOCTbIO N HOMUHA/IbHOW €MKOCTbIO NPY HOPMUPOBAHHbIX YC/IOBUSAX.
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[M3K 60050-436:1986. 436-04-01]

3.1.525 akBuBaneHTHOe nocnepoBaTefslbHOe CONPOTUBMEHWE KOHAoHcaTopa (equivalent series
resistance of a capacitor): ConpoTusneHue, KoTopoe cnefyeTt NOAKNOUYNTL NOCNeA0BATENbHO C UAeanbHbIM
KOHEHCATOPOM, UMEKLLNM TaKylo Xe eMKOCTb, KakK N peasibHblii, KOTOPbIA NUMesn 6bl MOTEPW MOLLHOCTK, paBs-
Hble aKTUBHOI MOLLHOCTW paccesHns B peasibHOM KOHAeHcaTope NpuM HOPMUPOBAHHbLIX YC/IOBUSAX HA BbICOKOM
yactote.

3.1.526 BbicOKOYacToTHaa emkocTb (KoHAeHcaTopa) (high frequency capacitance (of a
capacitor). 3dekTnBHas eMKOCTb NpU 3a4aHHON YacToTe B pe3ynbTtaTe 06beANHEHHOrO BANAHUA BHYTPEH-
Heli eMKOCTW M UHAYKTUBHOCTU KOHAEHcaTopa.

[M3K 60050-436:1986. 436-04-03]

3.1.527 npomMexXyToUYHOe HanpshkeHne eMKOCTHOTO genuTensa HanpsxeHusa (intermediate voltage of
a capacitor divider) Uc: HanpshkeHne mexay NpoMexXyTOUYHOW KNeMMOI eMKOCTHOTO AeNUTENS HanpPsXXeHNs 1
KNeMMOW NOAKNYEHNA HUXHETO N/ievya eMKOCTHOTO AennTens nNpy nogade HanpsxeHus NepBuYHoO o6MOTKM
MexXAy KneMMamun BbICOKOTO Y HU3KOT0 HanpsXXeHUsa WA KNneMmaMuy BbICOKOrO HanpsXeHus U 3a3eM/eHuns.

3.1.528 koappumumnmeHT mMacwTabHOro npeobpasoBaHUss HanpsXXeHus (EMKOCTHOro AenuTens Ha-
npsxeHusn) (voltage ratio (of a capacitor divider) Kc: OTHOWeHWe HanpsaXeHWUs, NPUIOXEHHOIo K EMKOCTHOMY
[enuTento, K HanpsXXeHuto Ha ero NPOMeXyTOUYHON KnemmMe, NP1 pa3oMKHYTON BTOPUYHON Lenu.

[M3K 60050-436:1986, 436-04-05]

MpuMmeuyaHue 501 — ITO OTHOLLUEHWE COOTBETCTBYET CyMME EMKOCTEl BbICOKOTO HaNpsXeHUs 1 MPOMEXYTou-
HOTO HanPsXXeHWs, feneHHOl Ha eMKOCTb KOHAEHcaTopa BbICOKOro HanpshkeHust. (C, + C2yC, =Kc.

MpumevaHne 502 — C, n C2BK/IOYAIOT NapasnTHbIE EMKOCTU, KOTOPbIE KakK NpaBuso, HE3HAYNTESbHBI.

3.1.529 akTuBHble NoTepu KoHAOHcaTopa (capacitor losses): AKTMBHas MOLLHOCTb, noTpebnsemas
KOH/J,eHCaTopOM.

[M3K 60050-436:1986. 436-04-10]

3.1.530 TaHreHc yrna notepb koHgeHcaTopa tg 6 [tangent of the loss angle (tg 6) of a capacitor]: OT-
HOLWEHNE MeXAay akTUBHOW Pgu peakTuBHoi Pf MmowHocTsmMu, tg 6 = PJP,.

3.1.531 TemnepaTypHbIii koaduumeHT emkocTu (temperature coefficient of capacitance) Tc: W3-
MEeHeHNe 3Ha4YeHUss eMKOCTU Npu yKa3aHHOM U3MeHEeHUn TemnepaTtypbl:

Tc (3-1)

AC — n3meHeHne eMKOCTU NpU U3MEHEHUN TeMmnepaTtypbl Ha AT:
C20— 3HayeHue eMKOCTU, n3MepeHHoe npu temnepatype 20 °C.

MpumeuvaHune 501 — TepmuH AC/AT cornacHo 3TOMy onpeaeneHnio MOXHO NPUMEHSATb, TO/TbKO eC/I EMKOCTb
ABNAETCA NPMBAN3NTENBHO NINHEHO yHKLMeR OT TemnepaTypbl B pacCcMaTpyBaemMom Auanas3oHe. B npoTuBHOM criyyae
TemnepaTypHyt 3aBUCUMOCTb EMKOCTU CnedyeT n306pa3nTb Ha rpadinke nav B Tabnuue.

3.1.532 napasuTHas eMKOCTb K/IeMMbl BblBOJa HU3KOro HanpsxeHus (stray capacitance of the low
voltage terminal). Mapa3nTHaa eMKOCTb MeXAy KNeMMO BbIBOAA HU3KOrO HanpshXXeHns 1 KNneMmoi 3aseme-
HUA.

3.1.533 napasuTHas NpPoOBOAUMOCTb KNeMMbl BbiBOAAa HU3KOT0 HanpsxeHus (stray conductance
of the low voltage terminal): Mapa3uTHas NPoOBOAMMOCTb MeXAy K1eMMOW, npegHasHauyeHHolW Ana nogknto-
YeHMA K BbIBOAY HU3KOTO HANPSXXeHUs, N KNeMMOl, NpeAHa3HaYeHHON 415 NOAKIYEHNA K KOHTYPY 3eM/N.

MpumeuyaHune 501 — B KoHAgeHcaTOpe CBA3M 3Ta KIEMMA MOAK/OYEHA K YCTPOWCTBY, NepesaroLemy CUrHai.

3.1.534 pnanekTpuk koHpgeHcaTopa (dielectric of a capacitor): W3onsaunoHHbIE MaTtepuan mexay
anekTpogamu.

3.1.535 anekTpomarHutHoe yctpolicTBo (electromagnetic unit): KOMNOHEHT eMKOCTHOro TpaHcdop-
mMaTopa HanpsXeHus, NoAKIYaeMblli MeXAy KNeMMOl NPOMEXYTOYHOTO HanpsXeHna n KnemMmol 3asemne-
HWA €MKOCTHOTO AeNUTeNs HanpsXeHus [UAn BO3IMOXHO NpsiMoe NOAK/IOYEeHUE K 3a3eMJIEHUI0 NpU UCNOSb-
30BaHUM YCTPOWCTB AN nepefayn BbICOKOYACTOTHOIO CUTHana yCcTpoicTBa CBA3WM Hecyllell yacToTbl (4ns
nepegayy 4acTOTHOTO cUrHana)] u ¢ KOTOporo BblAaeTCsA HanpsXeHne BTOPUYHON OBMOTKM.
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MpumeyaHune 501 — DnekTpoMarHWTHOE YCTPOICTBO, Kak NpaBu/o, NpeactasnseT coboil TpaHcdopmaTop
[N15 YMEHbLLEHNA NPOMEXYTOYHOTO HaMPSHKEHNS A0 3HAYEHUS, TPebyeMoro A5 HanpsHKeHUsh BTOPUYHO 0B6MOTKY, 1 KOM-
MEHCVPYIOLLYI0 MHAYKTUBHOCTbL. PeakTuBHOe conpoTviBieHne L-(2nfR) komneHcupytoLwein NHAYKTUBHOCTY JO/MKHO ObITb
nNprGM3NTENLHO PaBHbIM NpY HOMUHANbLHON YacToTe fR, eMKOCTHOMY peakTuBHOMY conpoTtueneHunto M[2nfR-(C™ + C2)]
[BYX yacTteil AennTens, NoAKIHYEHHbIX NapasienibHo. KomMneHcupyowas UHAYKTUBHOCTb MOXET 6bITb BCTPOEHA MOJHO-
CTbIO WM YACTUYHO B TpaHchopmartop.

3.1.536 npomMexyTouHblii TpaHcopmaTtop (intermediate transformer): TpaHcdopmaTop Hanpsxe-
HUSA. B KOTOPOM Hanps)XeHne BTOPUYHON OOMOTKM NPU HOPMasibHbIX YC/IOBUAX 3KCnayatauum nponopumo-
HaNbHO NEPBUYHOMY HaNpPsSHKEHWUIO.

3.1.537 koMneHcayuMoHHasa UHAYKTMBHOCTb (compensating inductance) L: VHAYKTMBHOCTbL, kOoTOpas
06bIYHO NOAKOYAETCSA MEXAY MPOMEXYTOUHON KNEeMMO U KTIeMMOW BbICOKOr0 HanpshXeHus nepBUYHOl 06-
MOTKU MPOMEXYTOUYHOro TpaHchopmaTopa uam mexay K1eMmoii 3a3eMeHns n KNemMmoll 3a3eMeHns co cTo-
POHbI NEPBMYHON OOGMOTKM MPOMEXYTOYHOrO TpaHcdopmaTopa WM BCTPOEHHOW B MEPBUYHYIO U BTOPUYHYIO
06MOTKM MPOMEXYTOYHOTO TpaHcopmarTopa.

MpunmeyaHne 501— PacyeTHoe 3HAYEHME UHOYKTUBHOCTU: L = -----m-mmmommmmmo r-.

(C, +C2) (2 jir )2

3.1.538 gemndupyowee yctpoincteso (damping device): YcTpoiicTBo, BCTpauBaemoe B aneKkTpomMar-
HUTHOE YCTPOWCTBO C LieNbio:

a) orpaHMYeHVa nepeHanpsHxeHus, KOTOpoe MOXeT BO3HWKHYTb B O4HOM KOMMNOHEHTe nau 6onee;

b) unu/v npepoTepalleHUs 4ANTENbHOTO heppopesoHaHca;

C) WAH/M NONYyYEeHUA NyYLNX NepexofHbiX XapakTepucTUK eMKOCTHOro TpaHcopMartopa HanpsXkeHus.

3.1.539 yacToTHO-Nepofatwee obopyaoBaHue (ycTpoiicTBa AN nepefaynm 4acTOTHOrO curHana)
(carrier-frequency accessories): 9n1eMeHT CXeMbl, NpejHa3Ha4YeHHbIi 4N NPONyckaHUs curHana Hecyliein
4acToTbl M NOAKMIOUYEHHbI MeXAy KNneMMaMy HA3KOTO Hanps)XeHUs eMKOCTHOro aenuTtens u 3emnei. O6paso-
BaHHbIA UM MMNefaHC HecyLeCTBEHEH Ha NPOMbILLJIEHHON YacToTe, HO CYLLeCTBEHEH A/ HecyLliei YacToThbl
(cM. pucyHok 5A.2).

3.1.540 oTBOoAHas kaTywka (unbTp npucoeanHeHunn) (drain coil). NHAYKTUBHOCTbL, KOTOpas BCTPO-
eHa MexXAay KeMMOil BbiBOAA €MKOCTHOTO fefiMTens HanpshkeHusa u 3emaeil n umnepaHc KOTopol man Ha
NPOMbILIIEHHON YacToTe, HO MMeeT 60NbLIOE 3HAaYeHMe Ha Hecyll el yacToTe.

3.1.541 3nemeHT, orpaHnunBal Wi HanpsxeHune (voltage limitation element). DnemeHT, BCTpau-
BaeMblil B Lienb OTBOAHON KaTywWwkn (huabTpa NpUCOeAUHEHNA) UK MeXAY KIEeMMOI HW3KOT0 HampshKeHus
€MKOCTHOTO fle/InTeNs HanpskeHus n 3emsei, ANA Toro 4Tobbl OrpaHMUYNTb NepexofHble NnepeHanpsxeHuns,
KOTOpble MOTYT BO3HMKaTb B OTBOAHOW KaTywke ((punbTpe npucoesnHeHus).

MpumeyvaHune 501 — MNprMep BO3MOXHbIX MPUUNH NepeHanpsHKeHns:

a) KOpOTKOe 3aMblKaHVe MexAy NPOBOAHVKOM BbICOKOTO HAMPSHKEHWS U 3emeil:

b) ecnun UMMNyNbCHOE HanpsXeHne NPUIoXKEeHO MeXy NPOBOAHMKOM BbICOKOTrO HanpshKeHus 1 3emneii:
C) onepauus Mo pa3mMblKaHWO CEeTU.

3.1.542 BblknwuaTenb 3azemneHuna (carrier earthing switch): Bbikniouatens gns 3asemsieHus, npu
HEeo6X0AUMOCTUN ANA KTEeMM HU3KOro HanpskeHus.

3.2 OnpepfeneHns, OTHOCALLMNECA K 3/1IEKTPUYECKUM napaMmeTpamM U Hanps>KeHnsam

3.2.501 HOMWHaNbHOE HanpsXeHwe NepBUYHO o6MOTKM (rated primary voltage) UPr: 3HaueHue
HanpsXeHWa nNepBUYHON 0BMOTKM, KOTOpPOE ecTb B 0603HaYeHUN TpaHchopmaTopa HanpsHKeHUs M Ha KoTo-
pPOM OCHOBA@Hbl €ro XapakTepucTUKM.

[M3K 60050-321:1986. C321-01-12]

3.2.502 HOMMHaNbHOE HanpsxeHne BTOPMYHON 06MOTKM (rated secondary voltage) USr: 3HaueHue
HanpsXXeHUsi BTOPUYHON 06MOTKM, Ha KOTOpPOEe CMPOoeKTUPOBaH TpaHcopMaTop HanpsXeHUss U Ha KOTOPOM
OCHOBAaHbI €ro XapakTepucTuKu.

[M3K 60050-321:1986. C321-01-16)

3.2.503 HOMUHanNbHbI KoathcunyumeHT HanpsxeHua Fv (rated voltage factor): KoachcpuuymeHr, Ha
KOTOpbI/ cnefyeT YMHOXUTb HOMUHAIbHOE HanpshkeHne NepBUYHON 06MOTKM, NS TOro 4YTo6bl onpeaenuTb
MakcumMmanbHoe HanpsxeHue, NpyM KOTOPOM TpaHchopMaTop AO/KEH OTBeYaTb COOTBETCTBYWLW MM TpeboBa-
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HWAM MO TemnepaType HarpeBa B TeYeHWe YCTAaHOBJIEHHOTO BPEMEHU W COOTBETCTBYHOLWMUM TpeboBaHUSIM K
TOYHOCTMH.
[M3K 60050-321:1986, C321-03-12]

3.4 OnpepeneHns, oTHoOCALWMECS K TOYHOCTH

3.4.3 norpewHocTb KoadhduumeHta macwrtabHoro npeobpasoBaHus (ratio error) c: MNMpumeHsoT
onpepgeneHue cornacHo 3.4.3 M3K 61869-1:2007 co cneayowmm AOMNONHUTEbHBIM NPUMeYaHneMm:

MpumeuyaHune 501 — 3T0 onpeaeneHve BEPHO TOMLKO AJ1 YCTAHOBMBLUErOCS Pexuma 1 TOMbKO A1 cocTaB-
NSIOLLMX NEPBUYHOTO 1 BTOPUUHOTO HAMPSHKEHMIA, 06YCNOBMEHHBIX HOMUHA/ILHOM YaCTOTOlA, U HE NPUHMMAET BO BHUMaHWe
cocTaBnstoLMe, 06yC0B/EHHbIE MOCTOSIHHBIM HAMPSHXKEHUEM 1 HANPSHIKEHUEM HYNIEBOI NOCNeA0BaTEeIbHOCTY.

[MorpewHoCcTb HanpsXXeHuns:

K, n*-Ur 0
en *100%,

(3-2)

roe /" — HOMUHaNbHbI KO3 ULMEHT MacluTabHOro npeobpa3oBaHus;
np — dakTmyeckoe HanpsxeHne NnepBUYHON 0OMOTKM:
Us — dhaKkTuyeckoe HanpsxeHne BTOPUYHOW 06MOTKM, KOrga HanpshxeHne nepBuYHoOin 06MOTKM NPUSTOXKEHO
YCNOBUSIX U3MEPEHUS.

3.5 OnpepgeneHus, oTHocsWMeCs K APYTUM napaMmeTpam

3.5.501 orpaHu4yeHue Tennosoi mMowHoOCTU (thermal limiting output): 3HauyeHWe MOMHOW MOLLHOCTH,
Bblpa)KeHHOl B BO/IbT-amnepax npy HOMMHaNbHOM HanpsHXeHWn, KOTOPoe MOXEeT B6biTb MOJyYEeHO Ha BTOPUY-
HON 06MOTKe, NP HOMUHA/IBHOM NEPBUYHOM HanpsHkeHWW, 6e3 NpeBbllleHNs NpejesnoB NOBbIWEHNSA TeMMe-
paTypsbl.

3.5.502 gnana3oH HOMWHanNbHOI 4YacToThl (rated frequency range): [nana3oH 4acTOTbl, B KOTOPOM
onpejesieH HOMUHabHbIN K1acc TOYHOCTH.

3.7 Cnucok cokpaw,eHuin n o6o03HavYeHun

Moapasgen 3.7 M3K 61869-1 3aMeHeH cneayoLein Tabnvuyei:

IT M3mepuTentsHbIn TpaHcdopmaTop

CT(TT) TpaHcchopmaTop ToKa

VT(TH) TpaHcdopmaTop HanpshkeHns

CVT(ETH) EMKOCTHbIV TpaHcthopmaTop HanpsxeHus

GIS KomnnekTHoe pacnpefenunTenisHoe yCTpOCTBO (KOMMYyTaLMOHHAA annapartypa) ¢ raso-

BOW n3onsumein (ra3oBblii BbikAtouatens) (Gas-Insulated Switchgear)

AIS Bo3ayLuHbIii BbikAovaTenb (Air-Insulated Switchgear)

PLC KaHan nuHun anektponepegaun (BY-TpakT)

K [eicTBUTENbHBIN KO3MMUUMEHT MacLTabHOro NpeobpasoBaHus
K HomuHanbHbIl KO3hULMEHT MacluTabHOro npeobpasoBaHns

c MorpelHoCcTb Ko3thhuLmeHTa MacLluTabHOro NpeobpasoBaHms
O<p Yron ¢pazoBoro casura

BleO,qHaﬂ MOLLHOCTb

MakcmmanbHoe HanpsxeHve cetun

nT
un MakcumanbHoe HanpsbxeHue Ans 060pyAoBaHus
R HomuHanbHas yactota
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OTHOCUTENIbHAsA CKOPOCTb YTEUKU

C, BbICOKOBO/IbTHbI KOHAEHCATOP (BEPXHEE NIeY0 eMKOCTHOTO Ae/TeNs)
c2 KOHAEHCATOp NPOMEXYTOUHOTO HAMPSHKEHNS (HUXKHEE M/1eU0 EMKOCTHOIO AENUTENs)
cr HomMuHasibHas eMKOCTb KoHAgHcaTopa

MexaHuuyeckas Harpyska

Fv HoMUHaNbHBIA KO3MULMEHT HAMPSHKEHNS

KC KoadhdhmumeHT maclutabHoro npeobpasoBaHnsi EMKOCTHOTO AennTenst
L KoMmneHcaunoHHas MHAYKTUBHOCTb

tg 6 TaHreHc yrna auanekTpuyeckux noTepb KoHAeHcaTopa

TC TemnepatypHblii KO3thPULNEHT eMKoCTU

e MpomMexyTouHoe HanpsbkeHne eMKOCTHOro AenuTens

T ) [lelicTBUTENbHOE 3HAYEHNE NEPBUYHOIO HaNPSHKEHNSI

Up, HoMuHalbHoe 3HauYeHne NepPBUYHOIO HaNPSHXEHUST

us(t) [leicTBUTENBHOE 3HAYEHNE BTOPUYHOTO HamNpshKeHus

us, HoMmuHanbHOe 3HaueHne BTOPUYHOrO HanpshKeHWs!

MorpeluHocTb KoadhthuumeHTa macTabHoro npeobpasoBaHns

5 HomuHa/bHble 3Ha4YeHusA

B HacTosfllem cTaHgapTe NpUMeHsAtoT TpeboBaHua pasgena 5 MOK 61869-1 co cnegylowyumm nsmeHe-
HUSMWA.

Mpumeyanune 501 — CnegyeT OTMETUTb, YTO AOMNONHUTE/bHBIE HOMUHAUbI HANPSHKEHUS [OKHbI ObITh pac-
CMOTpeHbl BMecTe C Nnogpasfesnom 5.2: BbICOKOE HanmpshxeHue Ans obopyaosaHus, faHHoe B 5.501; HOPMUPOBaHHbIE
3HAYEHNA HOMUHAUTLHBIX HaNpPsHKeHW. Mpu nepecmoTpe M3K 61869 B GyayLLeEM pacnonoxeHve 3Toro nogpasaena byaet
N3MEHEHO.

5.3 HOMWHanbHbIe YPOBHM NPOYHOCTMN U30ONALUN
5.3.3 JlononHUTenbHble Tpeb6oBaHUA K MU30NALNN BbIBOLOB NMEPBUYHON OOBMOTKM

5.3.3.1 YacTuuHble pa3pagsl

B HacTosAwem cTaHAapTe npumMmeHatoT TpeboBaHusa 5.3.3.1 M3K 61869-1 co cnegyrowmnm AONOSHEHNEM;

Tabnuuya 3 NnpMMeHMMa Takke K eMKOCTHbIM TpaHcopmaTopaM HanpshxkeHus.

5.3.3.2 Cpe3aHHblil rp030BOI NMNYNbC

B HacTosAwem cTaHAapTe NnpuMeHAatoT TpeboBaHusa 5.3.3.2 M3K 61869-1 co cnegylowmnm AONOSHEHNEM;

B cflydae ETH, eMKOCTHbIX fenuTeneil n KOHAEHCATOPOB CBA3M 3TO UCMNbiTaHue ABAseTcs obsa3atenb-
HbIM TUNOBbLIM UCMbITAHWEM C LieNIbl0 NPOBEPKN KOHCTPYKLUN BHYTPEHHUX NocnefoBaTebHbIX NOAKNIOYEHNI
€MKOCTHbIX 3/1EMEHTOB.

5.3.3.3 EMKOCTb 1 yron AnManekTpuyecknx notepb

B HacTosweM cTaHaapTe npumeHsatoT Tpeb6oBaHnsa 5.3.3.3 MOK 61869-1 co cneayowmMmm MU3MeHeHAMK,;

5.3.3.3.501 EMKOCTb Ha NpOMbILWJ/IEHHOI YacToTe

EmkocTb C Mofyns, c60pkM MU eMKOCTHOTO AeNnTens HanpshxeHus, nsmepeHHasa npu UPru npu okpyxa-
loueil Temnepatype, He AO/XKHA OTMYATLCA OT HOMUHA/IbHON eMKOCTWM 60/n1ee YemM Ha 3HavyeHue OT MUHYC
5 % po nnatc 10 %. OTHOWeEHNe eMKoCcTel No6bIX ABYX MOoAynel, ABNAKLWMXCA YacTblo EMKOCTHOW c60pKu,
He A0/DKHO oT/InYaThea 6onee yeM Ha 5 % OT B3aMMHOr0O OTHOLIEHWNA HOMUHA/IbHbIX HaNpsHXeHnii Mogynei.

5.3.3.3.502 Yron AnanekTpuyecknx NoTepb KOHAeHcaTopa Ha NPOMbILWIEHHONR YacToTe

[lonycTuMmble 3HaYeHnA yrna AnsanekTpuyeckux notepb, BblpaXeHHoro Kak tg 6 u usmepexnHoro npu UPr
cnegywouyue;

- ByMaxHblii — S5 * 10'3;
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- CMelaHHbIi — nneHka-6ymara-nneHka n 6ymara-nneHka-éymara 52 * 10'3;
- NNEHOYHbIH—51 X 10-3.

MpumeyaHue 501 — 3HayeHus tg 6 ANs1 ANSNEKTPUKOB, KOTOPbLIE MPONUTAHbI MUHEPA/IbHLIM UM CUHTETUYE-
CcKUM macsiom npu Temnepatype 20 "C (293 K).

5.3.3.501 BbIBOJ, HN3KOTO HaMNpPsXXeHUs eMKOCTHOTO Ae/INTeNnsA HanpshKeHns

EMKOCTHblEe AeNnUTeNnn HanpsXXeHns C BbIBOAOM HU3KOTO HanpshHXeHUs A0/DKHbl ObiTb UCNbITAHbI B Teye-
HMe 1 MUH HanpsxXeHMeMm Mexay KneMMamy BbiBOAa HU3KOTO HanpshXXeHus u 3aseMmneHunda. McnoitatenbHoe
HanpsxeHne f0/KHO ObITb 4 KB (CpefHekBagpaTnyeckoe).

5.3.3.502 BbIBOA HM3KOr0 HaNpPsHXXeHUs, HaxoAAWMnca nog Bo3geincTenem atmocdepHbIX BAUSHWI

Ecnv BbIBOA HU3KOTO HanpsxeHnsa 6yaeT noasepratbCsa aTMoCepHbIM BAUAHUAM, TO OH LO/IKEH 6bITb
ncnbiTaH HanpsxxeHnem 10 kB. geiicTByOLW MM B TeueHne 1 MUH MeXAy KneMMaMu BbIBOAA HU3KOTO Hampsxe-
HUA N 3a3eM/IeHNA.

Bo Bpems 3TOro McnbliTaHMA 31eKTPOMarHUTHoOe YCTPOCTBO HE OTK/oYaeTcs.

MpumeyaHune 501 — VcnbiTaTesbHble HANPSHKEHUSA MOXHO noAaBaTb Ha ETH Kak ¢ ycTaHOB/IeHHbIM BCMOMO-
rarefilbHbIM YacTOTHbIM 060PYA0BaHNEM, Tak U 6E3 HEro, 1 C 3aLLMTON OT NepeHanpPsKEHNS.

Ecnu 3alnTHbIi paspagHMK Mexay BbIBOAOM HU3KOIo HanpsaXXeHna n 3emiei aBnseTcs BCTPOEHHbIM, TO
cnepyeT npefoTBpaTuTb ero cpabaTbiBaHMe BO BpeMs UCnbiTaHuA. BcnomoratenbHoe YyactoTHOe o6opyaoBa-
HUe J0/DKHO 6biTb OTKOYEHO BO BpeEMS NCNbITAHWA.

Ecnu ncneiTatenbHoe HanpsXxeHne CANWKOM Maso A9 NPOBEPKU U30/15LMN BCNOMOraTesIbHOro 4acTtoT-
HOro o60pyfo0BaHNA COBMECTHO C BbIBOAOM HWM3KOTO HanpshKeHWsl, TO MOXeT 6biTb cornacoBaHo 6oee BbICO-
KOe 3HayYeHue no 3anpocy nokynartensa.

5.3.5 Tpe6oBaHMA K N301ALNN BbIBOAOB BTOPUUYHOW OOMOTKM
B HacTosiweMm cTaHAapTe NnpuMeHAoT TpeboBaHus 5.3.5 M3K 61869-1 co cneayowmm N3MeHeHUAMN.
5.3.501 Tpe6oBaHWA K N30AALUN 3N1E€KTPOMArHMTHOrO yCTpolicTBa

a) HomuHanbHbI NpUKNaAbIBAEMbIA TPO30BOM UMMYNLC HANPSKEHUA AN 3NEKTPOMArHUTHOIO YCTPOii-
cTBa:

C1
ucnbiTaTenbHoe HanpsxeHne umnynsca ETH — — (nukoBoe).
cltc2

b) HOMMHaNbHOE KPAaTKOBPEMEHHOE MOBbLILWEHHOE HaNPsXXeHWe NMPOMbILWIEHHON! YacToTbl 3eKTpomar-
HWTHOTO yCTpoiicTBa:

C.
UPr -3.3---—--- — (cpepHekBagpaTnyeckoe).
C|*c2

MpumeyaHne 501 — VcnbiTaHns a) MOryT BbITb BbINO/IHEHbI HA ETH B c6ope (CMOHTMPOBaHHOM B TOM BUAE,
Kak OH By[eT ycTaHOB/IeH Mpu aKcnayaraumm).

MpumevaHnune 502 — Mpu ucnbiTaHna b) aneKTpoMarHMTHOE YCTPOWCTBO MOXET 6biTb OTK/IHOYEHO OT €MKOCT-
HOro flenmTens.

MpumevyaHne 503 — KoacpchmumeHT 3.3 ycTaHOB/EH A1 BCEX 3HaYeHWn Um 1 MOKpbIBaeT XyALune ciyyau.

N r. 140kB V3-275KB
KoadhcpuuypeHt 3.3 =y 3 =
( thepyy y 72.5 kB 145 kB

HbIM HanpsHXeHWeM NPOMBILLAEHHOM YacToTbl 1 Um.)

— KOPPEeNsUVOHHBIA KO3(PULMEHT MeXaY UCTIbITaTe IbHLIM NepeMeH-

5.4 HomuHanbHasa yacToTa

B HacToswem cTaHfapTe npumMmeHsatoT TpebosaHusa 5.4 MOK 61869-1 co cnegyrwymy M3MeHEHUAMMN.

[Ons n3MmeputenbHbIX KNaccoB TOYHOCTU HOMUHANbHbIA YaCTOTHbLIN Anana3oH ot 99 % o 101 % Homu-
HaNbHOW YacToThl.

[NA 3aWmnTHBIX KTAacCOB TOYHOCTM HOMUHA/bHBIA YacTOTHbIN Anana3oH oT 96 % Ao 102 % HOMWHaNb-
HOI YacTOTbl.

8
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5.5 HomunHanbHaa MOLWHOCTL

5.5.501 HopMupoOBaHHbIE 3HAYEHUS HOMWHA/IbHOW BbIXOAHOW MOLWHOCTH
PekoMeHayeMble 3HAYEHUS HOMUHANbHOM BbIXO4HOW MOLHOCTU Npu KO3 UL MeHTe MOLWHOCTH 1, Bbl-
paxeHHble B BO/IbT-aMnepax:
1.0—2,5—5.0—10 BA (psag I).

Mpn 3TOM TOYHOCTb HOpMUpyeTcst 0T 0 % g0 100 % HOMUHA/IBHOI HarpysKku.
PekoMeHayeMble 3Ha4YeHUS1 HOMUHaNIbHOW BbIXOAHOW MOLLHOCTU Mpu KoadduuymneHte mouiHocTh 0.8,
BblpaXeHHble B BONbT-amnepax:

10—25—50—100 BA (psag, II).
Mpu 3TOM TOYHOCTb HOpMUpyeTcst oT 25 % A0 100 % HOMUHANBLHON Harpysku.

MpumeuaHue 501 — TpaHcHoOpMaTOP C OAHUM M3 3HAYEHMIT HOMUHALHOM BbIXOAHOW MOLLHOCTMW, M3 NpU-
BE/IEHHbIX Bbllle, SABNSAETCA CTaHAAPTHLIM, 1 OH acCOLMMPYETCS C HOPMUPOBAHHLIM KIAcCoM TOYHOCTU. [leknapuposa-
HUE ApYrUX 3HAYEHUIA HOMVUHA/BbHBIX MOLLHOCTEM, KOTOPbIE MOTYT GbiTh HECTAHAAPTHLIMU 1 aCCOLMMPOBATLCS C APYTMIA
CTaHAAPTM30BaHHbLIMY KflaccaMy TOYHOCTU, HE UCK/TIOHAEeTCs.

5.5.502 HopmupoBaHHble HOMWHa/IbHble 3HAYEeHUA NPOoAebHON TeN10BOW MOLWHOCTH

HopMypoBaHHbIE HOMUHA/bHbIE 3HAYEHUSI NPee/bHOW TEMNI0BOW MOLHOCTY AO/IXHbI ObITh ONpegere-
Hbl B BO/IbT-amnepax; pekoMeHAyeMble HOMUHalbHbIE 3HAYeHUN:

25—50—100 BA

U UX LeCATUKpPaTHble NMPOU3BELEHUS B COOTHOLWEHUN C HOMUHA/bHLIM BTOPWYHBIM HAMpPsXXeHUeM U ¢
KO3 hMLUMEHTOM MOLLHOCTM 1.

MpumeuaHue 501 — Mpu 3THX YCII0BUSAX NPeaesibl NOrpeHoCT MOTYT 6bITb MPEBbILIEHDI.

MpumeuaHune 502 — Bcnyyae HECKOMbKMX BTOPUYHLIX 0GMOTOK 3HAYEHWSI NPeAesbHON TeN0BOIM MOLLHOCTY
[OMKHbI ObIThb YKa3aHbl OTAE/bHO AN KaXKA0l/ 0OMOTK.

MpumeyaHune 503 — HopmupoBaHHble HOMUHA/bHbBIE 3HAYEHUS NPEeAEe/bHO TENI0BOI MOLLHOCTY onpeaens-
10T U MPOBEPAIOT Ha OHON 0BMOTKE, NPU 3TOM Apyrne 06MOTKM Pa3OMKHYTbI; NO3TOMY €CNW NAaHMpyeTCs OAHOBPEMEHHO
HarpyxaTb HOMWHa/TbHOW Npefe/bHOl TEMI0BOA MOLHOCTbIO HECKO/IbKO 0BMOTOK, TO 3TO AO/MKHO 6bITb COracoBaHoO
WAW'M PpacCMOTPEHO C M3roToBuTeNem (CM. Takxe 7.2.2.501).

5.5.503 HopmupoBaHHble 3Ha4YeHU HOMWHAa/IbHON MOLLHOCTN BTOPUYHBIX O6MOTOK HaNpsKeHns
HyneBoOl nNocneoBaTelbHOCTH

HopmupoBaHHble 3HaYeHNSA HOMUHA/IbHOW MOLLHOCT 06MOTOK, NpefHa3HavYeHHbIX 4159 NOAKIYEHNA B
CXeMe C pa3oOMKHYTbIM TPeyro/ibHUKOM K TUMOBbIM 06MOTKaM, AN NoAayn HanpsXKeHus HyneBoil nocnefosa-
TeNbHOCTU. JO/IKHbI 6bITb HOPMUPOBAHbI B BO/IbT-amMnepax, n 3HayeHvne AO0/KHO GbiTb BbIGpPAaHO M3 3HAYEHWA,
ykasaHHbIx B 5.5.501.

5.5.504 HopMupoBaHHbIE HOMWHANbHbIE 3HAYEHUS NMPOLENIbHOW TEenNoBOW MOLWHOCTM BTOPUY-
HblX 06OMOTOK HaNpsAXeHWa HyneBoW nNnocnefoBaTesibHOCTHU

[ONa BTOPUYHbLIX OBMOTOK HanpsXXeHus HyneBOil nocnepoBaTeNlbHOCTU NPeAnoYTUTENIbHOE 3HayeHue
NPOLO/IKUTENIbHOCT HOMUHAILHOW NpeAe/ibHOM TennoBo MOLWHOCTY cOoCTaBnsieT 8 4 C HOMUHA/bHbLIM KO-
AP PULMEHTOM HaNPSHKEHUNS.

MpumeuaHune 501 — TakKak HanpsbkeHve HyNeBoOl NocneA0BaTe/IbHOCTV BO3HUKAET B CXEME C PA3OMKHYTbIM
TPEYrosIbHYKOM [,0NO/IHNUTEIbHbIX 0GMOTOK TO/IbKO B YC/IOBUAX HEMCNPABHOCTH (NP KOPOTKOM 3aMblKaHKK), TO 3T 06MOT-
K1 Harpy>eHbl TO/IbKO BO BPEMS HEUCNPAaBHOCTM (KOPOTKOrO 3aMbIKaHUs1).

5.6 HopmupoBaHHble Knaccbl TOYHOCTH

5.6.501 V3mepuTenbHble eMKOCTHble TpaHcopMaTopbl HaNpPsAXeHNs
5.6.501.1 O603Ha4YeHue knacca TOYHOCTU N3MEPUTENbHbIX EMKOCTHbIX TPAHCOPMAaTOPOB HaMNpsXeHNs

9
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[Ons nameputenbHoro ETH knacc To4yHOCTU onpegesieH camMoil 60/bLION AONYCTUMON NOrpewHoCTb0
HanpsKeHns B NPOLEHTHOM OTHOLIEHUN NPU HOMUHANIbLHOM HaMnpsiXeHUn U C HOMUHAasIbHOW HarpysKkoii, Hop-
MUPOBaHHOI 4719 BbIGPAHHOIO Knacca TOYHOCTH.

5.6.501.2 HopmMupoBaHHbIE KNacCbl TOYHOCTU U3MEPUTE/IbHbIX EMKOCTHbIX TpaHcopmaTtopoB Hanps-
XeHus

HopMmunpoBaHHble Knaccbl TOYHOCTU A5 0fHOMa3HbIX u3meputenbHblx ETH cnepytouwme:

0.2—0,5—1.0—3,0.

5.6.501.3 MMpeaenbl NOrPeLHOCTM HaNpPsXeHNsa 1 yron ¢asoBoro cABura M3MepuTenbHbIX eMKOCTHbIX
TpaHcdopMaTopoB HaNpsXeHns

MorpewHoCcTb HaNpPsXXeHna 1 yron hasoBoro cABura He AO/DKHbI NPeBbiWaTbh 3HAYEeHWI, NPUBEAEHHbIX
B Tabnuue 501 (cm. Takke pucyHok 501) gna cooTBeTCTBYKLWEro knacca TOYHOCTM MPU NIl06GOM 3HaAYEeHUU
TemMnepaTypbl ¥ 4acTOTbl B Npefenax Aonycka HopmMasbHbIX 3Ha4YeHuiA n Harpyskamu ot 0 % o 100 % Homu-
HanbHOro 3HavyeHns (ans paga l) uam c Harpyskoi oT 25 % o 100 % HOMUHAaNbLHOrO 3HayeHus (ans paga ll).
MorpewHoCcTN AOMKHbI 6bITb onpeAeneHbl Ha knemmax ETH u yunTbiBaTb BAUAHWE nNpepoxpaHutTenein mnu
pe3ncTopoB B TOM C/lyyae, eC/iv OHU ABASIOTCA COCTaBHOW YacTbio ETH.

[ns TpaHccopmMaToOpoB € OTBOAAMU HA BTOPUYHOW 06MOTKe TpeboBaHMS K TOUYHOCTM OTHOCATCS K Hau-
60nbleMy 3HaYeHU0 KoadhduumeHTa MacwTabHoro npeobpasoBaHunsa, ecnu Apyroe He onpegeneHo.

Tab6bnuuya 501 — lMpeaensl NOrPELIHOCTY HanpsXeHus U yrna ha3oBoro cAsgura A1s U3MepUTesibHbIX €MKOCTHbIX
TpaHCcHopMaTopOB HaMNpsHKeHNs

MorpewHocTb HanpsaxeHns (koadduunenta yron dasosoro casura

Knacc TouHocTH
macwTa6Holo npeo6pasosanus) cu, 1 %

£ MUH 1cpaa
0.2 0,2 10 0.3
0.5 0.5 20 0.6
1.0 1.0 40 12
3.0 3.0 He HopmupyeTcs He HopmupyeTca

MpumevyaHnne 501 — BxogHas Harpyska OT NPUMEHAEMOro Npubopa CpaBHEHUs [O/KHA COCTaBATL Masioe
3HayeHue (-0) (T. e. BXOAHOE CONpPOTMB/IEHNE OYEHb BbICOKOE).

MpumevyaHne 502 — KoadphpnumMeHT MOLLHOCT HOMUHA/TbHOW Harpysku B COOTBETCTBMM C 5.5.
MpumeuvaHune 503— Ana ETH. nmetowmx e BTOPUYHbIE OOMOTKM UK Gonee, ecsim ogHa u3 06MOTOK Harpy-

XeHa TOJIbKO MHOorga B Te4eHne KOPOTKUX neprnoaos nian NCnosb3yeTcs TO/IbKO B KayecTBe 06MOTKM HanpsXxeHnsa HyﬂeBOﬁ
nocnepnosaresibHOCTU, TO ee BInAHUE Ha apyrue 06MOTKM HE3HAUUTESIbHO.

PuncyHok 501 — [lnarpamma norpeLtHoCcT! eMKOCTHOro TpaHcdopma-
TOopa HanpseHusa Ana knaccos ToyHoctn 0.2;0.5un 1.0

10
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5.6.502 Tpe6oBaHNA K TOYHOCTU 3aLLUTHBIX EMKOCTHbIX TPAaHCOPMAaTOPOB HaNpPsXeHna

5.6.502.1 O603HayYeHune knacca TOYHOCTU 3aLLUTHLIX EMKOCTHbIX TPAHCHOPMATOPOB HaNpsXeHns

Knacc ToyHocTu ansa 3awutHoro ETH onpepgeneH camoii BbICOKOW AOMNYCTUMONM MOrpewwHoCTbio Hanps-
XEHWSA. BbIPAXEHHON B NpoleHTax, A5 3a4aHHOro knacca TOYHOCTU B AnanasoHe oT 5 % HOMUHaNbHOrO Ha-
NPSXeHnsa A0 HanpsXXeHWUs, COOTBETCTBYIOLWEro HOMUHaIbHOMY KO3 MULUNEHTY HanpsxeHusa (cMm. 5.3.503). K
yucny npubasnsertca 6yksa «P» (cm. Tabnuyy 502).

B 6.503.3 BBEAEHbI TPU JOMNONIHUTE/bHBIX Klacca AN NepexofHoin xapaktepuctuku: T1. T2 n T3. 370
o0603HauveHne JOKHO crieloBaTb 3a 0603HaYeHNeM knacca To4HocTu. Knacc 3PT1. HanpumMep, BKIOYaeT uc-
nosHeHne knacca To4HocTn 3P 1 knacca nepexofHol xapakrepuctukm Tl (cm. Tabnuuy 507).

5.6.502.2 HopmupoBaHHble K/1acCbl TOYHOCTM 3aALUTHBIX EMKOCTHbIX TPAHCOPMAaTOPOB HaNpsXXeHns

HopMupoBaHHbIe Knaccbl TOYHOCTU ANA 3aWunTHbIX ETH — 3P un 6P.

5.6.502.3 Mpegenbl NOrpewHoOCT HanpsXXeHUsa 1 yron asoBoro casura 3aWwuTHbIX eMKOCTHbIX TpaHC-
dhopmaTopoB HanpsxeHUs

MorpelwHOCTb HaMpPsHXXeHa 1 yrna a3oBoro cAsura He AO/HKHa NpeBbiWaTh 3HAYEHW, NpUBEeAEHHbIX
B Tabnuue 502 AN COOTBETCTBYHLLEr0 Knacca TOYHOCTU nNpu 2 % U 5 % HOMUWHANBHOTO HaNPSXeHUs u npu
HOMWHA/IbHOM HamnpsHKeHWN, YMHOXEHHOM Ha HOMUHaNbHbIA KO3 uuneHT Hanpsxenusa (1.2; 1.5 wan 1,9),
1 npu M060M 3HaAYEeHUV TemnepaTypbl ¥ YacTOTbl B Npefesax 06/1acTM HOPMasbHbIX 3HAYEHUI C Harpyskamu
oT 0 % fo 100 % HOMWHaNbLHOrO 3HayeHusa (aAna paga ) unm ¢ Harpyskoi ot 25 % o 100 % HOMWHaNbLHOrO
3HauveHusa (ansa paga ll).

MpumeyaHune 501 — KoadhpnumMeHT MOLLHOCTU HOMUHaNBLHOI Harpy3ku B COOTBETCTBUM € 5.5.
MpumevyaHne 502 — Korga TpaHcchopmaTopbl UMEIOT pas3/inyHble npegenbl norpewHocteit npu 5 % Homu-

HauTbHOTO HaMPSDKEHWS U NPY BEPXHEM Npejernie HanpskeHns (Hanpymep, HanpshkeHne, COOTBETCTBYIOLLLEE HOMUHASTbHO-
My KoathchuLmeHTy Hanpsbkernsa 1.2:1.5; 1.9). To 3TO JO/MKHO 6bITh COr1AcOBAHO MeX/y M3roTOBUTENIEM W NOKynaTenem.

Ta6nunya 502 — lMpeaensl NOrPELHOCTU HaNPSHXKEHWS U yrna (ha3oBOro casura A1 3awnTHbIX eMKOCTHbIX TpaHc-
chopmaTopoB HanpskeHus

% OT HOMUH&JTbHOTO HanpsXxeHnsa

KNnaccs! 5 100 X 2 5 100 X 2 5 100 X
3aWTel  MorpewHOCTb HanpshkeHus (Koadp-
(huLMeHTa MacLUTaBHOro NpeoBpa- Yyron tbaaoforo casura Ad Yron tbascisoro casvra /i
30BaHUS) +% M *Cpap
3P 6.0 3.0 3.0 3.0 240 120 120 120 7.0 35 35 35
6P 12,0 6.0 6.0 6.0 480 240 240 240 14.0 7.0 70 7.0

MpumeuvyaHne — X = Fv- 100 (HOMUHa/bHBIN KOIMULIMEHT HANPSXXEHNS, YMHOXEHHbIA Ha 100).

5.6.502.4 O603HavYeHne kacca TOYHOCTM A1 BTOPUYHON 06MOTKM 3awmntHoro ETH, npegHasHavyeHHo-
ro ANA Nofavyn HanpsHKeHWs HyneBoi NocnefoBaTe/IbHOCTH

Knacc ToyHOCTM ANS 0OMOTKM HanpsXeHWs HyneBOi nocnefoBaTesibHOCTWM AO0/KeH 6biTb 3P naun 6P
cornacHo 5.6.502.3.

5501 HopMuUpOBaHHblE HOMWHANIbHbIE 3HAYEHUA HANPSIXKEHWNNA

5.501.1 HopmMuWpOBaHHble HOMUHANbHbIE 3HAYEHNSI HANPS)XKEHNA NepBUYHOK 06MOTKM UPr

HopMupoBaHHble HOMUHA/IbHbIE 3HAYEHUS HanpPsHKeHW NepBUYHON 06MOTKM ETH. BKIOYEHHOTO MeXay
OAHON U3 NUHWI Tpexdasnoi cucTembl 1 3eMaeli NN HelTpanbHOI TOUYKOW ceTu 1 3eMneli, AO/MKHbI 6biTh B
1MI3 pa3a MmeHee 3HAaYeHU HOMWUHANIbHOTO SIMHENHOTO HaNpPsXeHus.

PekomeHayemble HOpMUpPOBaHHbIE 3HaYeHna npuseneHsl B M3K 60038.

MpumeyaHune 501 — Tun mucnonHeHns ETH (M3mMepuTeNbHbIA MAM 3aLUTHBIA) OCHOBAH Ha HOMWHA/IbHOM
nepeBMyHOM HanpsbkeHun UPT Torga kak HOMVHasTbHbIVi YPOBEHb U30/SILMM OCHOBAH Ha OAHOM M3 CaMbIX BbICOKMX Hanpsi-
XeHuli Ana obopynosaHua Ums cootseTcTBum ¢ MIK 60071-1.
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5.501.2 HopmupoBaHHble HOMWHa/IbHblEe 3HAYEHUA HaNPsAXeHUi BTOPUYHON 06MOTKM USr
HomMunHanbHOe HanpshXeHne BTOPUYHOI 06MOTKkM USr f0/HKHO 6bITh BbIBpPAHO COracHO MEeCTHOW npak-
TWKe NMpUMeHeHUs TpaHcdopmaTopa. 3HayYeHus, NPUBEAEHHbIE HUXEe, CYNTAIOT CTaHAAPTHbLIMU 3HAYEHUSMU
ans ETH. BK/IIOYEHHbIX MexXAy 0AHOl 13 a3 1 3emneii B TpexdasHoii cucteme:
100 100

1) —4—Bwu-r-B
V3 V3

2) B HEKOTOPbIX CTpaHax — 115 B.

5.501.3 HopMUpOBaHHble HOMWUHA/IbHbIE 3HAYEHWNS HaNPsHKEHUN BTOPUYHLIX 06MOTOK HYNeBOW nocne-

AoBaTe/IbHOCTH
HoMUHanbHblE BTOPUYHbIE Hanps>XXeHuns 06MOTOK, npegHasHaydyeHHbIX ANnda noAKAK4YeHna B CXemMy C pa-

30MKHYTbIM TPEeyrosibHUKOM A8 OAHOTUMNHbLIX 06GMOTOK U UCNOMb3YyeMbIX ANA NONYYEHUS HANPAXEHUS Hyne-
BOW nocnepoBaTenibHOCTU, NpuBeaeHbl B Tabnuue 503.

Ta6nmuya 503 — HOMUHa/IbHLIE BTOPUUYHbBIE HAMPSHKEHWS HY/IEBOI NOC/EA0BATENILHOCTY 151 EMKOCTHbIX TpaHCHop-
MaTopOB HaNpPsKEHNsI

PekomeHayemble 3HaueHus. B AnbTepHaTVBHbIE 3HAYEHUS (HenpeanoYTUTe bHbIE), B
100 110 200
100 100 200
T V3
100 110 200
3 3 3

MpumeyaHne — Ecnu cocTosiHMe CUCTEMbI HE MO3BOJISIET UCMNO/b30BATb PEKOMEHAYEMbIE 3HAYEHUS HOMU-
HaJIbHbIX BTOPUYHbIX HaI'IpFl)KeHVIVI HyﬂeBOVI nocnefoBaTesIbHOCTW, Tak Kak OHWM Masibl, TO MOTYT 6GbITb MCMNO/Ib30BaHbI
HenpeanoYTUTENbHbIE 3HAYEHNS, HO ClieayeT 06paTUTbL BHUMaHNe Ha He06XOAUMOCTb NPUHATUS Mep NPefoCTOPOX-

HOCTW gnsi ob6ecneyeHns 6e3onacHoOCTU.

5.501.4 HopmupoBaHHble HOMWHaJIbHbIE 3HAYEHUNA KO3 PULMEHTA HANPAXKEHNSA

KoathuumneHT HanpskeHus onpefenieH MakcumanbHbiM paboymMM HanpsXeHreM, KoTopoe, B CBOIO OYe-
pefb. onpefensieT CXemy 3asemeHus cetu.

HopmupoBaHHble HOMUHa/IbHbIE 3HAYEHUA KO3IPMULNEHTOB HaNPsXXeHUs, COOTBETCTBYOLWME pa3nny-
HbIM CXeMaMm 3a3emeHus, npusefeHsl B Tabnuue 504. Takxke B 3Tol Tabnuue npegctaBaeHbl TpeboBaHNA K
[0MYyCTUMONM NPOAO/HKUTENIbHOCTU NPUKNaAbiBaHUA MaKCUMaibHOro paboyero HanpsxxeHus (1. e. HOMUHasb-

HO€e A0NYCTUMOEe Bpems).

Ta6nuya 504 — HopMypoBaHHblE HOMVUHA/IbHbIE 3HAYEHNS KOIPIULMEHTOB HANPSHKEHUSA AN ONPEAENeHnst Tpe6o-
BaHUI K TOUHOCTM 1 4151 Tpe6OBaHNiA Mo Harpesy

HommHasbHbI
KoatpdmLieHT HomuHabHoe Bpems MeTog, NoAKMIHHEHNS NEPBUYHBIX KIIEMM 1 CXema 3a3eM/IEHNS CeTU
HanpsbkeHus Fv
1.2 MpogonxutensHoe Mexay dhasoit 1 3emneit B cuctemax ¢ apthekTMBHO 3a3eM/IeHHOM
HeliTpasibio (cM. 3.2.7a M3K 61869-1)
15 30c
12 MpogomknTensHoe Mexay dasoii 1 3emneii B cucteMax ¢ Heah(PeKTNBHO 3a3eM/IeH-
HOI HeliTpanbto (cMm. 3.2.7b M3K 61869-1) ¢ aBTOMATUYECKUM OT-
19 30c Kt0UYeHVem Npu 06pbIBE NPOBOAHMKA
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Mpogomkexne Tabnmubl 504

HomuHanbHbIA
KoadaprLmeHT HomvHanbHoe Bpems MeToz NoAKItoHeHNs NEPBUYHBIX KIEMM 1 CXemMa 3a3eM/IEHUN CETU
HanpsbkeHua Fv

12 MpogonmkutensHoe Mexay dhasoi 1 3emneii B cuctemax ¢ 130/IMPOBaHHON HelTpasibio
(cm. 3.2.4 M3OK 61869-1) 6e3 aBTOMATUYECKOrO OTKHOYEHUS NMPY 06-
pbiBe MPOBOAHMKA WK B CETU C 3a3eM/IeEHNEM HelTpasn Yepes ay-
roracsimii peaktop (cM. 3.2.5 M3K 61869-1) 63 aBTOMaTUHYECKOTO
OTK/IOYEHMSA NPU 06PbIBE NPOBOAHMKA

1.9 8y

MpumeyaHune 1— YMeHbLUEHHOE HOMVHa/IbHOE BPeMs AO0NYyCTUMO MO COrNalleHno Mexay U3rotoButenem u
nosib3oBaresiem.

MpumeyaHne 2— TpeboBaHWA K TOYHOCTM N TpeboBaHNA K HarpeBy ETH ocHOBaHbl Ha NEPBUYHOM HOMWUHASb-
HOM HanpsKeHuu, Torga Kak HOMUHasIbHbIN YPOBEHb M30MSLMM OCHOBAH Ha MakCUMaslbHOM HanpshKeHun gns obopy-
nosaHus nT (M3K 60071-1).

MpumeyaHne 3 — MakcumanbHoe paboyee HanpshkeHre ETH AO/MKHO 6bITb HUDKE AWM PaBHbIM MakCUMasibHO-

My HanpsbkeHuto ans obopyaoBaHus U /"3 | UM HOMUHa/ILHOMY NEPBUYHOMY HanpshkeHuto UPf. yMHOXEHHOMY Ha
HOMUWHa/TbHbIN KO3hULMEHT TpaHcopmaumn 1.2 Ana Npoao/mKUTENbHOV paboTbl (BbIGUPAIOT MEHbLLEE).

6 TpeboBaHUSA K KOHCTPYKLMN

B HacTosAwem cTaHgapTe NnpuMeHsatoT TpeboBaHua pasgena 6 MOK 61869-1 co cnefylolWmMMmn nameHe-
HUSAMU.

6.1 Tpe6oBaHWA K XWAKUM ANINEKTPUKAM, NPUMEHAEMbIM 4N 31€KTPo0o60opyA0BaAHUS

6.1.4 TlepmeTusaunsa XnUAKoro AnanekTpuka

6.1.4.501 FepMeTUYHOCTb EMKOCTHOTIO AeNnTesNiA HanpsXeHuns

EMKOCTHOW mMoAynb unn c6opka eMKOCTHOrO fefMTens HanpsXXeHUs AO/MKHbl 6biTb repMeTUYHbIMU BO
BCEM jMnana3oHe TemnepaTyp 415 BbiGpaHHOW TemnepaTypHOI kKaTeropuu.

6.1.4.502 FepMeTUYHOCTb 3/1EKTPOMArHUTHOrO yCTpOMCTBa

D/1eKTPOMArHMTHOE YCTPOWCTBO AOJ/IKHO 6bITb FEPMETUYHBIM BO BCEM AMana3oHe TemnepaTtyp 4/is Bbl-
6paHHOli TemnepaTypHOIi KaTeropumu.

6.7 TpeboBaHNA K MEXAHWYECKOW NPOYHOCTM

B HacTosuweMm cTaHfapTe NnpuMeHsoT TpeboBaHua pasgena 6.7 MOK 61869-1 co cneaylowumMmuy nsme-
HEHMAMU.

MpumeyaHne 501 — 310 TpeboBaHMe He OTHOCUTCS K NOABECHbIM ETH.

MpnmeyvaHne 502 — Cucrema nogseckn ETH nnam eMKOCTHOro Aenutens Ao/mkHa ObiTb Tak paspaboTtaHa,
YTOObI MPOTUBOCTOATL CUNE PACTSHXEHUA MO KpaiHel Mepe C 3anacoM NPOYHOCTU 2.5. yMHOXEHHbIM Ha 9.81 B 3aBuUCK-
MOCTV OT Macchl (B kunorpammax) ETH nav eMKOCTHOTO fenunTens Ans Toro, YTobbl NonyyYnTb COOTBETCTBYIOLLYHO CUNY,
BbIpaXXEHHYI0 B HblOTOHAX.

MpumeuvaHne 503 — Ecnu ETH ewwe ncnonb3yeTcsa A/18 NOSLEPXaHUS BbICOKOYACTOTHOrO 3arpagutens, To
[OMKHbI BbITb COrlIacoBaHbl Apyrne UcnblTatesibHble Harpy3kn Mexay U3roToBUTeNEeM U 3aKa3unKoMm.

6.8 TpeﬁOBaHMH K CTOMKOCTHU K MHOTOKpaTHbIM Cpe3aHHbIM TPO30BbIM MMNY/NbCaM HanpaXeHusa
Ha BblBOgax I'IepBI/I'-IHOI7I 06MOTKM

Tpeb6oBaHus nogpasgena 6.8 He npumeHsOT gns ETH.
6.9 TpeboBaHMA K 3awWUTe OT 31EKTPUYECKON AYrN NpyN BHYTPEHHEM KOPOTKOM 3aMblKaHUu

Tpeb6oBaHus nogpasgena 6.9 He npumeHsOT gns ETH.
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6.13 Mapkuposka

B HacToswem cTtaHgapTe NpuMeHsT TpeboBaHua nogpasgena 6.13 M3IK 61869-1 co cneaywowmumu
N3MEHEHUAMMN.

Cnepgytowasn nHdopmauma gomkHa 6biTb NpeacTaBneHa B Tabnyke ¢ NACNOPTHIMU faHHbIMU KaXA0ro
€MKOCTHOro MoAayns:

1) usrotoBuUTesb;

2) cepuitHbIii HOMEpP W rof, U3roTOBNEHNS;

3) HOMMHanbHaa emKocTb C,, BblpaxeHHas B nukodapagax.

6.13.501 MapkupoBka BBOJOB U BbIBOAOB
MapkupoBka BBOJOB 1 BbIBOAOB [O/IKHA COOTBETCTBOBAaTbL pucyHkam 502. 503. 504 un 505.

PucyHok 502 — ETH ¢ ogHoli BTopuyHO 06MoTKOV  PucyHok 503 — ETH ¢ ABYMSA BTOPUYHBIMW 06MOTKamu

PucyHOK 504 — ETH ¢ ABYMSI CEKLINOHUPOBAHHBIMM PucyHok 505 — ETH ¢ 04HOI 0GMOTKOV HanpshxkeHus
BTOPUYHLIMM 0BMOTKaMI HyneBoI nocnefoBaTelbHOCTY Y OQHOW BTOPUYHON
06MOTKO

6.13.502 MapkupoBka TabNUUYKy C NACNOPTHbIMU AAHHbIMMU

MapkmpoBka TabMykm ¢ nacnopTHbIMK JaHHbIMU NpuBeAeHa B Tabnuue 505.

Tab6nuya 505— MapkmpoBka Tab/MYKN C NACMNOPTHLIMU AaHHbIMU

T MapameTpbl CokpauieHue M- ETH M ¢ P): ETH Paspen/nogpasgen
1 HanmeHoBaHue n3roto- X X 6.13 (a) MOK 61869-1
BUTE/SA UM TOBAPHbIi
3HaK
2 O6bexkr: X X 6.13(b) M3K 61869-1
ETH
3 Tun.o6o3HaveHne X X 6.13(b) M3K 61869-1
4 o n3roTosneHus X X 6.13(b) M3K 61869-1
5 CepwiiHbliA HomMep X X 6.13(b) M3K 61869-1
6 MakcmmanbHoe n,, kB X X 6.13(d) M3K 61869-1
HanpspkeHve ans
o6opygoBaHus
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Mpogomkerne Tabnuubl 505

N

7

10

13

14

15

16

17

18

19

20

21

MapameTpbl

HoMmuHanbHbIl ypoBeHb
307N, OCHOBAHHbI
N *)

SIL/BILIACuT. A,
Um< 300 kB

Um> 300 kB
HomuHanbHas yactoTta

HomuHanbHbI KO-
hrLmeHT HanpshkeHus,
[nMTenbHoe Bpems pa-
60Tbl. KOPOTKOE BpeMs
paboThl

HomuHanbHass eMKocTb
€MKOCTHOro genntens

HomuHanbHass eMKocTb
BEPXHEro BbICOKOBO/IbT-
HOro KoHgeHcartopa

HoMmuHanbHasi eMKoCTb
HWKHEro KoHaeHcatopa

Yncno emMKoCTHbIX MO-
nynei

CepuiiHblii HOMep eMm-
KOCTHbIX MoAyneit

Knumatunyeckoe ncnosn-
HeHve (KaTeropus okpy-
Xatoleli Temnepatypbl)

EMKOCTHO  Jenutens:
M30/ISILMOHHOE mac-
no (MuHepanbHoe wm
CUHTETUYECKOE)

3nekTpomarHuTHoe
YCTPOIACTBO: 305K~
OHHOe mMacno(MuHe-
pasibHoe WM CUHTeTU-
yeckoe)

Macca ETH B c6ope

Pepakuuns

(rom)

Tok I
nogknoyeHve A,—Aj

cTaHgapTa

HomuHanbHoe — Hanps-
XeHve nepBuYHON 06-
MOTKM U 0603HaueHue
BbIBOIOB

CokpaljeHune M - ETH
X
Mbry X
FV

X

X

Cr. no X

Cy no X

C2. no X

X

X

X

Tvin X

Macca, Kr
Tvn X
Macca, kr

Kr X

M3K 61869-5 X
(200X)

1A X
*1-%2

A—N X
mprs

FOCT P M3K 61869-5—2019

Pazpen/ncapasgen

6.13(e) MK 61869-1

54

5.3.503

3.1.518

3.1.518

3.1.518

3.1.515

6.13 (b) M3K 61869-1

6.13(0 M3OK 61869-1

6.13(g) MK 61869-1

3.1.511

3.2.501.6.13.501

15
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OkoHYaHue Tabnuubl 505

Ne

22

23

24

25

26

27

28
29

30

MapawveTtpbl

O603HayeHne BbIBOJOB
KaXgoli BTOPWYHOI 06-
MOTKW

HanpsokeHve  kaxgon
BTOPUYHOI OGMOTKM

3HaueHve
HOMWHAaNbHOW Harpy3ku

Knacc To4yHocTn

Knacc TouHocTtn

Havb6onblias ofHoBpe-
MEHHasi Harpyska /s
o6bmoTok ETH B c6ope
B COOTBETCTBUM C K/ac-
COM TOYHOCTM

MpepensHas MOLLHOCTb

Knacc nepexoaHoi
XapakTepuCTrKu

BcrnomoraTensHoe 4va-
CTOTHOe  obopynoBa-
Hue:

oTBOAHasA KaTyLuka
(cbvnbTp  npucoeguHe-
HYA)

YCTPOWCTBO OrpaHuye-
HWS NepeHanpsXxeHnii
BIL 1,2/50 mkc

CokpalLieHvie

la—1n
2a—2n
3a—3n

t/sr.B

BA

MIH

KB

MpumeyaHunel — 3HayeHUe COKpaLLEHNIA:
M — un3mepuTenbHbIii:
P — 3aWwyTHbIiA:

(M + P) - n3meputenbHbliA N 3aLUTHBIIA:
BIL — ypoBeHb 13015LMY OCHOBHOIO UMMy ibca (Cebiiika Ha 5.2 Tabnuubl 2. rpada 3 MOK 61869-1)
SIL — ypoBeHb KOMMYTaUMOHHOTO nMnybca (cebiika Ha 5.2 Tabnuupl 2. rpada 4 M3K 61869-1).

JN-ETH (WmP): ETH
X X
X X
X X
X
X X
X

X
X
X
X
X X
X X

Paaacr/nogpasaen

6.13.501

5.3.502.2

5.5.501

5.6.501.2

5.6.501.2
5.6.502.2

5.6.501.2

5.6.502.2
5.6.501.2
5.6.502.2

5.5.502
6.503.3

6.504.2

6.504.3

MpnumeyaHune 2— Bce. YTo kacaeTcsi BCNOMOrarTe/lsHOro YacToTHOTrO 060py0BaHNs, MOXET 6GbITb OTOOGpPaXeHO
Ha A0N0NIHUTENLHON Tabnyke.

[na TpaHcopMaTopoB HaNpPsXeHUs, OTHOCALUMUXCA K AuanasoHy Harpysok |. aTu napameTpbl [JO/IKHbI
6bITb OTOGPaXeHbl NPSAMO nepef 0603HavyeHnem Harpysku {Hanpumep, 0—10 BA knacc 0,2).
Mpumep TMNOBOW Tab/NUYKM C NACNOPTHLIMMU faHHbIMU NpeAcTaB/ieH Ha pucyHke 506.

6.501 YCTONYMBOCTb K KOPOTKOMY 3aMblKaHUIO

ETH gomkeH 6biTb CMPOEKTUPOBAH W CKOHCTPYMPOBAH Takum o06pa3om, 4To6bl BbligepxuBatb 6e3 no-
BPEeXAEHWI MexaHnyeckne, 3N1eKTpUYeckne 1 TennoBblie BAUSHUA NMPU HOMUHANIbHOM HanpsXXeHWu OT BHeLl-
Hero KOPoTKOro 3aMblkaHUA BTOPMUYHON(bIX) 06MOTKM(OK) B TeueHune 1c.
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PucyHok 506 — MprmMep TMNoBoW Tab/IMukM ¢ NacnopTHbIMU AaHHbIMU
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6.502 ®deppope3oHaHC

6.502.1 O6LwWMe NoNOXEeHNS

ETH ponxeH 6bITb CIPOEKTUPOBAH W CKOHCTPYMPOBAH TakuM 06pa3om, YTobbl He gonyckaTb AUTeNb-
HbIX (Peppope3oOHaHCHbIX KONebaHuii.

6.502.2 MepexofHble XapaKTepUCTUKN heppope30HaHCHbIX Kosie6aHuii

MepexogHble xapakTepucTukn heppope3oHaHCHbIX Koie6aHnii MakcuManbHOW MIHOBEHHOW NOrpewHo-
CTW paccuuTbIBAKOT MO hopmMyne

SS=1» _kr*Usvt.TF)’ '&*Up
Zp ifixup A2 yUp
K

To ecTb onpefensioT MakCMMasibHY0O MTHOBEHHYIO NOrpewwHocTb i F3a Bpema Tp nocne Havyana kone-
6aHuii.

rae i F — makcumanbHas MrHoBeHHas NorpelHocTb;

Us — HanpshkeHne BTOPUYHOW 06MOTKM (NMKOBOE):

Up — HanpshkeHne nepBUYHOl 06MOTKM (CpeaHeKBajpaTmyeckoe);

UPr— HOMWHa/bHOE HanpsXeHne nepBUYHO 06MOTKM (CpeAHeKkBaApaTuyeckoe);

K, — KO3 uuMeHT TpaHchopmaymm;

Tp — ANNTENbHOCTb (heppope3oHaHca;

t — NPOAO/IKUTENIBHOCTb MCMbITAHWI Ha YCTOWYMBOCTb K heppope3oHaHcy.

Mocne Hayana peppopesoHaHca ETH oT onepauunii nepekntoyeHns uam oT nepexofHbiX XapakTepucTuk
Ha MepBUYHbIX WM BTOPUYHbBIX BbIBOAAX, (heppope3oHaHCHble KofebaHnsa He J0/KHbl 6biTb NPOAO/IKATE b
HbIMW Npy l060M HanpsxeHun Hwke Fv  UPru npu no6oii Harpyske oT O M 0 HOMUHA/IbHOW. MakcumanbHas
MTHOBEHHas NMOrPeLHOCTb es 419 HOPMUPOBAHHOW NpofomxMTensHocTn TF npegcTtaBneHa B Tabnuuax 506a
n 506b;

a) cuctema c ahhekTUBHO 3a3eMIeHHOl HelTpanblo (cM. 4.4 M3K 61869-1).

Ta6nuuya 506a— TpeboBaHsA K MTHOBEHHO NOrpPeLLHOCTM Mpu heppope3oHaHce

HanpsixeHne nepBnyHOin 06MOTKM [OnvTenbHOCTL KonebaHnii MorpelwHocTb i F
(cpepHekBagpaTuyeckoe) theppopesoHaHca TF, ¢ nocne gautensHoctv TF. %
038 Up, 05 S10
10 Up, 05 S10
12 Up, 05 S10
15 Up, v S10

b) cuctema ¢ HeahPEKTUBHO 3a3eM/IEHHOI HelTpanbio Uan cucTtema C M30/IMPOBAHHOW HelTpanbto
(cM. 4.4 M3K 61869-1).

Ta6nuuya 506b— TpeboBaHMsA K MTHOBEHHO NOrpeLLHOCTM Npu heppopesoHaHce

HanpsxeHue nepsuuHoit o6moTkn Up AnuTenbHoCTb Kone6aHwnii MorpewrocTs £ F
(cpeaHekBaapaTuyeckoe) deppopesoHaHca 'p ¢ nocne AnMTeNLHOCTH Tp %
0.8 Up, 50.5 510
1.0 - Up, 50.5 510
12 Up, 50.5 510
IL J k 52 510
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6.503 Tpeb6oBaHWA kK NepexofHO xapakTepucTuke

6.503.1 O6uWwune NONOXEHMNSA

FOCT P M3K 61869-5—2019

MepexoaHas xapakTepucTuka npefcTaBfieHa OTHOWEHNEeM HanpsKeHUs BTOPUYHOW 06MOTKM Us(t) npu
HOPMMPOBAHHOM BpeMeHW Ts Moc/ie BO3HWKHOBEHUSI NMEPBUYHOTO KOPOTKOrO 3aMblKaHUsi K aMMauTyaHOMY

3Ha4YeHN0 HanpsaXeHua BTOpVIHHOVI o6bmoTKM Fv -

» Us, Nnepeg MOMEHTOM KOPOTKOrO 3aMmblkaHusi. Hanps-

XeHne BTOPMYHON 06MOoTKM Us = Us(t) nocne BO3HUKHOBEHWNS MEPBMYHOTO KOPOTKOTO 3aMblKaHUsA HaNpsXXeHns
Up = Up(t) MoxeT 6bITb NpeacTaBfieHo rpadmyeckn (CM. pucyHok 507).

»— KOpPOTKOe 3aMblkaHne Up(t). 2 — anepnoaunyeckoe gemnduposaHue Us(l), 3 —nepuognueckoe gemnduposaHue

PucyHok 507 — lMNepexoaHas xapakTepucTuka eMKOCTHOro TpaHchopmaTopa HanpsxeHust

6.503.2 Tpe6oBaHWs kK NEPexXOAHON xapakTepucTmke
lMocne KOpOTKOro 3aMblKaHWsi B Lenu NUTaHua Mexay BBOAOM BbICOKOrO HanpshkeHusa asbl A 1 BbIBO-
[OM HU3KOro HanpsxeHns asbl N. NOAKNIOYEHHBIM K 3eM/1e, HanpshXXeHne BTOPMYHON 06mMoTkn ETH gomkHO
nagatb B rpaHmuax Tpebyemoro BpeMeHn TS 40 yKa3aHHOro 3HaYeHWs NMKOBOTO HanpsXXeHUs, BblpaXXeHHOro
B NPOLEHTax OT HanpsXeHus, yCTaHOBMBLUEToCs nepej BO3HUKHOBEHMEM KOPOTKOrO 3aMblkaHus (CM. pucy-

Hok 507).

6.503.3 HopMuMpOBaHHbIE Knaccbl MEPEXOAHON XapaKTepUCTUKN

Knaccbl nepexofHolt xapakTepucTuku onpeaesnexbl B Tabnuue 507.

TunoBoe ncnbiTaHe Ha COOTBETCTBUE NEPexoAHo XxapakTepucTuke A0KHO 6biTb NPOBEAEHO cOrac-

HO 7.2.504.

Tab6nunya 507 — HopMupoBaHHbIE 3HAYEHNS U KNACChl NePexoaHON XxapakTepucTuku

Bpems T8 c

10 «10 J
20 *1<r3
P o
60 *1(r'3
90 *10 3

3PT1
6PT1

S10
<10
<10
<10

OTHOWeEHNe

Knaccsl

3PT2
6PT2

£25
£10
£2
£0.6
£0.2

100 %

3PT3
6PT3

£4
£2
£2
£2
£2

MpumeuvaHue 1— [115 yKa3aHHbIX KIACCOB NEPEXOAHAs XapaKTEePUCTUKA HAMPsHKEHWS] BTOPUYHOW OBMOTKM
LI, (t) MOXeT GblTb aneproanMYeckoro Uam NeproAnYeckoro 3aTyxaHus, u 4ns aTUX NPoLEeCcCcoB MOXET GbiTb UCMO/b30-

BaHO HaAeXHOe AeMnmpyLoLLee YCTPOCTBO.

Mpumeyanune 2— ETHANA nepexofHbIX XapakTepuctuk knaccos 3PT3 1 6PT3 TpebytoT UCNOb30BaHNA AeMn-

dhmpytoLero ycTpolicTea.

MpumeuaHue 3 — [lpyrne 3Ha4€HUS1 COOTHOLLEHUS 1 BpeMeHN Ts MOryT 6biTb COF/lacoBaHbl MeXy W3roToBu-

TENeM 1 3aKa3vyMKom.

MpumeuaHne 4 — Bblbop Knacca NepexofHoi XapakTepucTMK 3aBUCUT OT OCOBEHHOCTEV penleitHo 3amThl.
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Ecnu ucnonb3oBaHo AeMndupylollee yCTPONCTBO, 0Ka3aTeNbCTBO HAAEXHOCTU 3TOro ycTpoiicTBa
[O/MKHO GbITb YACTbIO COTNAaLleHUs MEXAY U3TOTOBUTENEM U 3aKAa3UMKOM.

6.504 Tpe6oBaHusA K BCNOMOraTeNbHOMY 4YacTOoTHO-NepejalowemMy o60pyaoBaHuio

6.504.1 O6wWMe NONOXEeHNS

BcnomoratenbHoe yacToTHO-Nepegatoliee obopyfoBaHne, BkIOYas OTBOAHYIO KaTywky (punbTp npu-
COEeUHEHUA) N 3alLMTHOE YCTPOICTBO, AO/HKHO 6biThb CBSAI3AHO C BbIBOLOM HU3KOTO HanpsiXeHWst EMKOCTHOTO
AenuTtens HanpsXXeHna v BbIBOAOM 3a3emMneHns. TUNnnuuHble coeguHnTenn n3obpaxeHbl Ha pucyHke 5A.2.

Korga BcnomoratesibHoe yacTOTHO-Nepefatoliee o6opyfoBaHve NOAKMNIOYEHO B pas3pbiB Nposoja 3a-
3eM/IeHNsl KOHAeHcaTopa HWKHEero nsevya gennTens HanpsxeHusa, TodHocTb ETH gonxHa octaBaTbCcs B npe-
Aenax ykasaHHoro kfacca TOYHOCTM (CM. pUCYHOK 5A.2).

Tpe6oBaHuA Ans ycTpoicTBa cBsi3n B c60pke onpeaenerHsl B MOK 60481.

6.504.2 OTBOAHaA KaTywka (PUNbTP NpUCoOeaNHEHMNS)

OTBoAHaA KaTywka (hunbTp NnpucoeguHeHns) 4o/KHA 6bITb CNPOEKTUPOBaHa TakuM 06pa3omM, 4YTO6bI:

a) MMNefaHc Ha MPOMbILWIEHHON YacToTe MeXAy NepBUYHbIMKU BbiBOAAMU W BbiBOAAMMW 3a3eMeHUS
yCTpoiicTBa CBA3N AO/MKEH GbiTb HACTONIbKO HU3KUM, HACKO/IbKO BO3MOXHO, N HU NPK Kaknx 06CTOATENbCTBAX
He npesblwaTth 20 Q;

b) YCTOWYMBOCTb K BO3AEiCTBMIO TOKA Ha NPOMbILI/IEHHOW YacToTe cneayoLwas:

- npogonxuTenbHoe BosfelicTBue: 1 A (cpegHekBagpaTnyeckoe),

- KpaTKOBpPeMEHHbI Tok: 50 A (cpefHekBagpaTnyeckoe) B TedeHue 0.2 c;

c) oTBOAHAsA KaTywka (huUnbTp NPUCOEANHEHNS) AO/MKEH BblAEPXMBaTb HaNpsXXeHue umnynbca Anu-
TeflbHOCTbo 1.2/50 MKC. amnauTyAHOe 3HavyeHue KOTOPOro BABOE MpeBblaeT HanpsxeHue cpabatbiBaHUA
yCTPOCTBA OrpaHUYEHNs HaNpPsXeHus.

6.504.3 YCTPOWCTBO OrpaHMYeHns HanpsXeHns

YCTpOWCTBOM OrpaHUyeHnsa HanpsxXeHns MoxeT 6bITb UCKPOBOW MK APYrol BUA paspagHuKa, uMmetroule-
ro HanpsixxeHue cpabaTbiBaHNS HA MPOMbILEHHO YyacToTe USP B 10 pa3 60/1ee MakCMMasibHOTo HanpsxeHus
nepeMeHHOro Toka Ha knemmax hunbTpa NPUCOeAMHEHNA BO BPEMS HOMUHANbHbLIX PEXUMOB aKcnayaTaumm.

HanpshkeHne USP paccuuTbiBaloT no popmyne:

uSPiio v ™ < 2"W2cw i0,

rae Ld — 3HavyeHne MHAYKTUBHOCTY (PUAbTPA NPUCOEAUHEHNS. TH.

MpumeyaHune 501 — MNprMep YpOBHA M30NALUN:
a) MoBbILLEHHOE HAaMPSHKEHVE MPOMBILLIEHHON YacToTbl:

- UCKPOBOIA: 2 KB (cpeHekBagpaTunyeckoe);

- BEHTWbHbIA pPaspsgHUK C WCKPOBbIM MPOMEXYTKOM: HOMWHA/IbHOE HanpsbkeHue npubamsuTensHo 1 kB
(cpepHekBagpaTnyeckoe).

b) VIMNynbCHOE MOBbILEHHOE HAMPSXKEHNE!

- BO3[YLUHbIA UCKPOBOI paspsifHUK 1 BEHTU/IbHbLIA Pa3psAHUK C MCKPOBLIM NMPOMEXYTKOM NpY UCTIbITATENbHOM UM-
nyfIbCHOM HanpsHKeHUn NpubAn3nTensHo 4 kKB ¢ hopmoii BosHbI 8/20 MKC AO/MKHbI BbiAEPXXMBATb MUKOBbIA TOK MO KpanHel
mepe B 5 KA.

MpumeyaHne 502 — ToNbKo BO3AYLUHbIA NCKPOBOI Pa3pAAHMK UM BEHTU/IbHBIA paspsaAHMK C UCKPOBbLIM MPo-
MEXYTKOM MOAXOAUT A5 3TOT0 NPUMEHEHMS.

7 WcnblTaHusa

B HacTosWwem cTaHfapTe NpuMeHsAlT TpeboBaHusa pasgena 7 M3K 61869-1 co cneaylWwmmMm nameHe-
HUAMU.

7.1 O6uune nonoxeHns

7.1.2 TlepeyeHb UCNbITaHUN
MepeyeHb ncnbiTaHnii, NpuBeaeHHbIR B Tabanue 10 M3K 61869-1. 3aMeHEH HOBbIM.
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Ta6nunya 10— lNepeyeHb UCTbITaHWIA

Bz VCTbTaHIS CTPYKTYpHbIiA 3/1eMeHT
CTaHgapTa
Tunosble UCMbITaHUA 7.2
VcnbiTaHve Ha npeBbllieHe Temnepartypbl 7.2.2
McnbiTaHne nepBuYHbIX BBOLOB CPe3aHHbIM rPO30BbIM MMMY/IbCOM HaNpPsKeHNs 74.1
McnbiTaHne nepBuYHbIX BBOAOB UMY IbCHLIM HaMpshKeHnem 7.2.3
VcnbiTaHne TpaHcgopMaTopoB ANA HapyXXHON YCTaHOBKN Ha BO3AEeNCTBUE B/IAXHOCTU 7.24
VcnbiTaHe Ha 3/1eKTPOMAarHUTHY0 COBMECTUMOCTb 7.25
VcnbiTaHe Ha COOTBETCTBUE Klaccy TOUYHOCTH 7.2.6
MpoBepka cTeneHn 3awuTbl, obecneynsaemMoii 060104KON (Kopnycom) 6.10
McnbiTaHue Ha repmMeTMYHOCTb 060/104KM (Kopryca) npy TemnepaType OKpyXatolwero Bo3- 7.2.8
Ayxa
VcnblTaHne 06on04kn (kopnyca) gasneHnem 7.2.9
M3mepeHne eMKoCTU 1 tg 6 Npy HaANPSHXEHWUN NMPOMbILLSIEHHOW YacToTbl 7.2.501
McnbiTaHWe Ha cnOCOGHOCTL BblAEPXMBaTb TOK KOPOTKOrO 3amblkaHWA 7.2.502
McnbiTaHne Ha yCTOMUMBOCTL K (DEPPOPE3OHAHCY 7.2.503
McnbiTaHne Ha yCTOUMBOCTb K NEPEXOAHbIM XapakTepucTukam (4/11 3aluTHbIX EMKOCTHbIX 7.2.504
TpaHchopmaTopoBs)
VcnblTaHre BcnomoraTeibHOro 4acToTHO-NepeatoLlero o6opyaoBaHms 7.2.505
Mpuemo-caaToyHble UCMbITaHKA 7.3
McnbiTaHne nepBrYHbIX BBOLOB NOBbILLEHHbIM HANPSXXEHNEM MPOMBbILLIEHHON YacToTbl 731
I3mMepeHmne ypoBHS YaCTUYHbIX Pa3psaaoB 7.3.2
McnbiTaHWe MEXCEKLMOHHON M30M1ALMN NOBbILLEHHbIM HanpshkeHWeM MPOMBbILLIEHHOR Ya- 7.33
CTOThI
McnbiTaHne BTOPUYHBIX BbIBOLOB NOBbILIEHHLIM HANPSXXEHNEM NPOMBbILLIEHHON YacTOTbl 7.34
VcnbiTaHe Ha COOTBETCTBME Kaccy TOYHOCTU 735
MpoBepka MapKMpoBKu 7.3.6
McnbiTaHne Ha repmMeTUYHOCTb 060/104KM (Kopryca) npu TemnepaType OKpyXatowero Bo3- 7.3.7
Ayxa
WcnbiTaHne 060104ku (Koprnyca) fasneHnem 7.3.8
VcnblTaHye Ha yCTONYMBOCTb K deppope3oHaHcy 7.3.501
Mpremo-caaTouHbIe UCNbITaHWS BCMOMOraTe/IbHOro 4YacTOTHO-NepeaaroLLero 06opyaoBaHus 7.3.502
M3mepeHne aneKTpuyeckoin eMKOCTH 1 TaHreHca yrna amanektpuyeckux noteps (C v tg 6) 7.4.3
CneuuasnbHble UCMbITaHNsA 74
VcnbiTaHne Ha nepefasaemMble NepeHanpsXXeHns 744
VcnbiTaHne Ha MexaHWyeckyto NPoYHOCTb 7.4.5
McnbiTaHne 060104km (Kopryca) Ha repMeTUYHOCTb NPY HU3KMX U BbICOKVX Temnepartypax 7.4.7
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OkoHuaHve Tabnuubl 10

Bupg ucnbiTannsa CTPYKTYPHbIA aneMeHT
cTaHgapTa
OnpegeneHne Temnepartypbl TOUKM poChl rasa 7.4.8
McnbiTaHe Ha KOPPO3MOHHYIO CTOMKOCTb 7.4.9
VcnbiTaHnsa Ha noxapo6e30nacHoCTb 7.4.10
Onpepgenexvne TemnepartypHoro koadpdmuymnenTa (I'c) 7.4.501
McnblTaHne Ha repMeTUYHOCTb EMKOCTHBIX MOy el 7.4.502
BbI60poYyHbIe UcnbITaHns 7.5

7.1.3 MocnepoBaTeNbHOCTb MCNbITAHWUNA

MyHKT 7.1.3 M3K 61869-1 3aMeHeH cneayunum TEKCTOM:

MocnepoBaTeNlbHOCTb UCMNbITAHWUIA ONUCbIBAET O4HO WK ABa BMAa 060pyA0BaHUSA.

McnbiTatenbHylo nocnefoBaTeibHOCTb 6/10K-CXeMbl ceAyeT cuntatb 06A3atenbHOl (CM. @ U b pucyH-
ka 508).

n pnmedaHune 501 — ﬂ.OI‘IyCKaIOTCH He6o/bLIVe N3MEHEHWUS B nocnenoBaresibHOCTU nCnbITaHWiA npwu cornaco-
BaHUN MexAay N3rotoButTesieM 1 3akasymkom.

[MOBTOpHbIE MCNBLITAHUA HaNpPsXeHUeM I'IpOMbILIJI'IeHHOﬁ 4acCTOTbl AOJ/IKHbI 6bITb BbINO/IHEHbI npu 80 %
OT HOPMWUPOBAHHOIO UCNbITATEe/IbHOTO HanpsXXeHus. Tunosble UcNbITaHUsA MoryT ObITb BbIMO/IHEHbI HA OAHOM

NN ABYX EMKOCTHbIX TpaHcdopmaTopax HanpshKeHWs COorlacHo nocnefoBaTenbHOCTU 6/10K-CXeMbl, NpuBe-
[EeHHOoW Ha pucyHke 508.

7.2 TunoBble ucnbliTaHmsa

7.2.2 VicnbiTaHne Ha NpesbllWeHne Temnepartypbl

B HacTosiwem ctaHgapTe NpUMMeHAT TpeboBaHua 7.2.2 M3K 61869-1 co cneAylolwmMMn N3MEHEHUAMU.

7.2.2.501 VcnbiTaHne Ha npeBblleHne TemnepaTypbl Ha BTOPUYHBIX 0OMOTKaX, NpegHasHauYeHHbIX Ans
N3MepeHNs UIKN 3amnThbl

McnbiTaHne MoxeT 6biTb BbINOSIHEHO HA ETH B c60pe MM TOMbKO Ha 3/1E€KTPOMarHUTHOM YCTpoicTBe
oTaenbHo. Korga ucneiTaHne nposegeHo Ha ETH B c6ope, TO HanpsxeHue nepBuUYHO 06MOTKM Up AOMXKHO
6bITb YCTAHOB/IEHO B COOTBETCTBMM C Tabnuuein 2 MIK 61869-1.

Korga vcnbiTaHne MpoBefEeHO Ha 3/1eKTPOMArHUTHOM YCTPOWCTBE, MPOMEXYTOUHbI TpaHcdopmaTop
[OMXKeH OblTb HACTpPOeH Takum o06pa3om, 4TOGblI HanpsaxeHue BTOPUYHON 06MOTkM Us(t) cooTBeTcTBOBANO
OaHHbIM, NpuBefeHHbIM B Tabnuue 508.

McnbiTaHne Ha npeBbllieHe TeMnepaTypbl JO0/HKHO 6biTh BbIMO/THEHO C HOMUHA/IbHOW Harpy3koi, ecnm
y TpaHcthopmaTopa HeCKONIbKO HOMUHA/bHbIX HArpy3oK, TO UCMNbITAHUS NPOBOAAT C HaubGONbLUEW Harpysko
(cm. 5.5). Temnepatypa A0/kHa ObITb 3aperncTpuposBaHa.

Ecnu TpaHcopmaTop MMeeT HeCKOJIbKO BTOPUYHbLIX O0OMOTOK, TO UCMbITAHNE [AO/IKHO 6bITb BbIMOJIHEHO
C COOTBETCTBYIOLWMMN HOMUHANBbHLIMW Harpy3kamu, NOAKAHYEHHbIMW K COOTBETCTBYIOLWMM BTOPUYHBIM 06-
MOTKam OJHOBPEMEHHO, €C/IN UHOE COornalleHne Mexay M3rotoBuTesieM U nokynatenem oTCyTCTBYeT.

O6MOTKa HanpshKeHWs HyneBOW MocnefoBaTeNIbHOCTM O/DKHA OblTb HarpyxeHa B COOTBETCTBMM C
5.5.502.

TemnepaTypa Ha ucnblTateslbHOM CTeHAe Ao/hkHa 6biTh 0T 10 °C go 30 °C.

ETH nnan ToNbko 0fHO 3/1eKTPOMArHUTHOe YCTPONCTBO AO/MKHbI 6bITh MCMbITAHBI B COOTBETCTBUN C Nepe-
yncneHuamu a), b) unm c), NnpuBEAEHHbLIMN HXE COOTBETCTBEHHO.

a) Bce TpaHcdopMaTopbl HaNPsXXeHUSA He3aBUCKMO OT KO3 duuMeHTa HanpsXXeHNa U BpeEMEHHbIX na-
paMeTpoB AO0/IKHbI 6bITb MPOBEPEHBI NMPU HaNPSAXeHUn 1.2 HOMUHAaIbHOTO NepPBUYHOTO.

Ecnu npepenbHas TennoBas MOLWHOCTbL onpejeneHa, To TpaHcopmaTop AO/KEH 6blTb UCAbITAH Npu
HOMWHANIbHOM MEPBUYHOM HaNpsHKeHWU, a Takke Npu Harpyske, COOTBETCTBYyWL el NpeAenbHO TenaoBoi
MOLLHOCTN C KO3 (PULNEHTOM MOLLHOCTU, PaBHbIM eAnHMLEe, 6€3 Harpy3kn Ha 06MOTKe HaMNpPsHXeHUs HyneBo
nocnefoBaTenbHOCTH.
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PuicyHok 508 — BJiok-cxema MnocnefoBaTeIbHOCTU UCTbITaHWUiA, NpUMeHsieMas Npy TUNOBbIX UCTbITAHUSX (a)
1 MPUEMO-CAATOUHBIX UCTIbITAHUSIX (b)
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Ecnu npegenbHas TensoBas MOLWHOCTb onpegeneHa 418 HECKONbKUX BTOPUYHbIX 06GMOTOK, TO TpaHc-
chopmaTtop fo/MKeH 6bITb UCNbITAH OTAEMBHO C KaXA0N N3 3TUX 06MOTOK, NOOYEpeAHO COeAMHEHHbIX C Harpys-
KOli, cOOTBETCTBYIOLLEN NpeAe/ibHON TeNn10BOW MOLWHOCTH, C KOIMPULNEHTOM MOLLHOCTH, PaBHbIM eAuHuLE.

McnbiTaHne AO/MKHO 6bITh MPOBEAEHO A0 Tex Nop. noka Temnepartypa TpaHcopmartopa He AOCTUTHET
YCTOYNBOrO COCTOAHUSA.

b) TpaHcdopmaTopbl, nmewwmne KoadduumeHT HanpsxeHnsa 1.5 B TeyeHne 30 ¢ nam 1.9 B TeyeHue
30 ¢, 4O/MKHBI 6bITb MPOBEPEHbI MPU UX COOTBETCTBYHOLWMX KO3 dULMEHTax HanpsxeHusa B TeuyeHue 30 c,
HauynHawLWmMxca nocne NpuAoXKeHa 1,2 HOMUHaNIbLHOIO HaNPAXeHWS B TeYeHne BpeMeHU, A0CTaTOYHOro AN
TOro, YTO6bl JOCTUTHYTb YCTONYMBBLIX TEN0BbIX YCAIOBWIA; NOBbILIEHWE TemnepaTypbl He J0/HKHO NpeBbiwaTh
6onee yem Ha 10 K 3HauyeHus, onpegeneHHble B Tabnuue 5 MOK 61869-1.

ANnbTepHaTUBHO Takme TpaHcopMaTopbl MOTYT 6bITb UCNbITAHbI MPU UX COOTBETCTBYOLWEM KO3 PuULn-
eHTe HanpsxeHua B TeyeHne 30 C HaYMHasA C XO/I0AHOIO0 COCTOAHUA; MOBbILEHNE TemnepaTypbl 06MOTKN He
[0/KHO npeBblwaTh 10 K.

MpumeyaHne — ITOUCTLITAHWE ITIOKET 6bITb NPONYLLEHO, €C/IW APYTUMI CPEACTBAMU MOXHO NOATBEPAUTL.UTO
TpaHcdopmatop y0BNeTBOPSIET 3TUM YC/IOBUSIM.

c) TpaHcdopmaTopbl, umerolme Koad@ULMEHT HanpsxeHna 1.9 B TeyeHne 8 4. fOJ/IKHbI ObITb UCMbI-
TaHbl Npu 1.9 HOMWHANBLHOrO HanpsHXXeHUss B TeyeHue 8 4, HaunmHas nocne npuaoxeHns 1.2 HOMUHaNbHOIO
HanpsXeHna Ha BpeMms, focTaToyHoe ANS TOro, YTo6bl AOCTUTHYTb YCTONUYUBbLIX TENNOBbLIX YCNOBWIA; NOBbI-
WeHne Temnepatypbl He AO/DKHO npeBbiwaTb 60see yem Ha 10 K 3HauveHus, onpefeneHHble B Tabnuue 5
M3K 61869-1.

MOXHO nonaratb, 4TO 3/1EKTPOMArHUTHOE YCTPONCTBO HaX0AUTCA B YC/IOBUAX YCTOWYMBOrO COCTOSAHMUSA,
KOrga cCKopocTb MOBbILWEHUA TemnepaTypbl He npesbiwaeT 1 K/4. MoBbllweHne TeMnepaTypbl 06MOTKN [OSTKHO
6bITb ONpeaesieHo MeTo40M N3MEPEHUSA CONPOTUBIEHUS.

Okpyxatouian TemnepaTtypa MoXeT 6biTb U3MEPeHa TepMomeTpaMn Uau Tepmonapamu, NOrpyXXeHHbIMu
B TEM/ION30/IALMOHHbI MaTepuan Takum ob6pasoM, YTob6bl cucTeMa MMesna TensI0BY NOCTOAHHYID BPEMEeHU
TOro Xe nopsifka, YTo 1 3/1eKTPOMarHUTHOE YCTPOCTBO OTAE/LHO.

7.2.2.502 VMcnblTaHMe Ha NoBbiWEeHNe TemnepaTypbl Ha BTOPMYHOA 06MOTKe HyNeBOW nocnepoBatesb-
HoCTU

Ecnu ofHYy M3 BTOPUYHBbIX OGMOTOK MCNO/b3YIOT Kak 06GMOTKY HanpsXeHus HyneBoOW mocnefoBaTtesb-
HOCTW. TO UCMbITaAHNE AO0/HKHO 6bITb NPOBEEHO B COOTBETCTBUM C 7.2.2.501 nocne ucnbiTaHWA, ONUCAHHOro
B MepeyncneHumn a).

Bo Bpemsa npeaBapuTenibHOrO UCNbITAHWS C NEePBUYHLIM HanpsxeHneMm 1.2 « UPf o6MOTKa HanpsxeHus
HyNneBoOli NocnefoBaTe/IbHOCTU He HarpyxeHa.

Bo Bpems ucnbiTaHns TpaHcopmMaTopos € KO3 pULUMeHToM HanpsxeHna 1,9 HOMUHaNbLHOIo NepBuY-
HOro HanpshXeHus B TeyeHMe 8 4 0O6MOTKa HanpsXeHWUa HyneBol nocrefoBaTeNbHOCTU A0/XHA ObiTb Ha-
rpy)XxeHa COOTBETCTBYHOLEN HOMUHANLHOW NpeAebHON TeNNOBOW MOWHOCTLIO (cM. 5.5.502). B TO Bpems kak
Apyrue o6MOTKM HarpyXeHbl UX HOMUHA/IbHbIMU Harpy3kamu.

Ecnu gnsa apyrux BTOPUYHbIX 0GMOTOK NpeAeibHas TensoBas MOWHOCTb onpeaeneHa, To 40N0/HUTE Nb-
HOe ucnblTaHne A0/MKHO 6biTb NPOBEAEHO B COOTBETCTBUM € 7.2.2.501 npu nepBMYHOM HanpsbkeHun 1,2 « UPr
6€e3 Harpyskun 06MOTKM HanpshKeHWsa Hy/1IeBOI nocrnefoBaTelbHOCTH.

MpumeyaHue 501 — M3mepeHue HaNPsHKEHNS fO/KHO BbITb BbINO/IHEHO HA MEPBUYHON 06MOTKE. Mpyu 9TOM
(hakTNyecKoe HarpshkeHue BTOPUYHOW 06MOTKM MOXET 6blTb HAMHOTO MEHbLLE HOMUHA/IBHOTO HaNpPsXeHUs! BTOPUUHON
06MOTKM, YMHOXKEHHOTO Ha KO3(PULIMEHT HAMPsHKEHUS.

7.2.3 WVcnblTaHHO NEePBUYHbLIX BBOAOB UMMNYJ/IbCHbIM HaNpsXXeHnem

7.2.3.1 O6wwme nonoxeHus

B HacTosWwem cTaHgapTe NpuMeHAtoT TpeboBaHus pa3sgena 7.2.3.1 M3K 61869-1 co cnegywowmnmmy ns-
MEHEeHUSMU.

BbiBOA, 3a3eM/1IEHUA NEePBUYHON OOMOTKM U HETECTUPYEMbIA NUHEHbIN BbIBOA KaxAolh BTOPUYHON 06-
MOTKW. pama, Kopnyc (Npy Hann4ymm) n cepgedHunk fo/MKHbl ObliTb 3a3eMJ/IEHbI BO BPEMS UCMbITAHNUSA.

dopma BOMHbLI NpUKIaAblBAEMbIX UMNY/ILCOB AO0/HKHA COOTBETCTBOBaTb NpuBefeHHoi B MOK 60060-
1. HO BpeMsa hpoHTa (Bpemsa A0 MakcMMyma) MoXeT ObiTb YBEMYEHO 40 8 MKC BCNeACcTBME onpefeseHHblX
orpaHNyeHunii ncnbiTatensHoOro o6opygosaHus.

Jedektol ETH 6yayT o6HapyXeHbl BO BpEMSA 3aK/10UYNTE/IbHOTO NPUEMO-CAATOYHOr0 NCMbITAHUSA.

MoakNoyeHns K 3a3eMeHnio MOryT 6bITb CAenaHbl Yepes NoaxoAsLMe ycTpoincTBa perncrpaynmy Toka.
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Mpu npoBeAeHNN NCNbITAHUA AO0/KHbI GblITb OTKIHOUEHbBI 3/1IEMEHTbLI OrpaHNYEHNA NepeHanpsXeHnn.

7.2.3.3 WcnbiTaHne HanpsH)XeHnem KOMMYTaLWOHHOIo nMmnynbca

7.2.3.3.1 O6wume nonoxeHus

B HacTosiwem cTaHgapTe NPpUMeHAT Tpeb6oBaHua 7.2.3.3.1 M3K 61869-1 co cnefyLnMn N3MEHEHN-
AMU.

McnbiTaHne AoMkHO 6bITh NpoBefeHo Ha ETH B c6ope. McnbiTaTenbHble HanpsaXeHus npusefeHbl B
Tabnuue 2.

7.2.4 WcnbliTaHne TpaHCOpPMaTOpPOB 415 HAPYXHOW YCTAHOBKU Ha BO3A4eWCTBUE BIAXHOCTU

B HacTosiwem ctaHgapTe NpUMMeHsAT TpeboBaHusa 7.2.4 M3K 61869-1 co cneaylowmMmMmm NU3MEHEHUAMMN.

Bo BpemMsa ncnbiTaHWa NepeMeHHbIM HanpshkeHneM Npu BO34elNCTBUM BIAXHOCTU AeMndupyowmne v 3a-
WWUTHbIE YCTpO/CTBa AO/MKHbI 6bITh OTKAOYEHbl. ECAN MCNONb30BAHO NPOMEXYTOYHOE NOAK/IIOUYEeHNe Mexay
31eKTPOMarHUTHbIM YCTPONCTBOM M €MKOCTHbIM AenuTtenem Ansa paboTbl B NOMELEHUAX, TO 3/IEKTPOMArHUT-
HOe YCTpOCTBO MOXeT ObiTb OTK/IOYEHO. NpY NMPOMEXYTOYHOM MNOAK/TIOYEHUN MeXAY 3/1eKTPOMarHUTHbIM
YCTPOWCTBOM M €MKOCTHbIM genuTtenem AAs paboTbl NPU HaPYXHON yCTaHOBKE 3/1eKTPOMarHUTHOe YCTpoii-
CTBO MOXEeT ObITb OTK/OYEHO, HO TOrA4a OHO JO/MKHO 6blTb UCNbLITAHO HA BO3AeElCTBUE BNAXHOCTU OTAENbHO
C NPUIOXKEHNEM HaNpPsXeHUs NepeMeHHOro Toka, C HOMUHaNIbHbIMU 3HAYEHUAMU U MPOAOSIKUTEIbHOCTLIO
cornacHo 7.3.1.504.

7.2.6 VicnbiTaHNe Ha COOTBETCTBME K/acCy TOYHOCTH

7.2.6.501 O6WMe NONOXEHUSA

McnbiTaHns foxHbl 6bITb NPOBEAEHbI NPU HOMUHANbLHOW YacToTe, HOpMasbHOI TemnepaTtype u npu
060uX KpaliHMX 3HayeHuax TemnepaTypbl Ha ETH B cbope.

[na knacca To4HOCTM £1 MOXeT ObITb UCNO/Ib30BaHa 3KBMBANIEHTHAA cXema.

[ns knaccoB To4yHOCTM 0.5 1 0.2 ncnonb3oBaHve 3KBMBANIEHTHOW CXEMbl UM pacyeT BAUAHUA Temnepa-
TYpbl A,0/MKHbI ObITb COr1acOBaHbl MeXAY 3aKa3unMkoM U U3roToBUTENEM.

MpumeuyaHne 501 — WcnbiTaHne Npu KpaiHWx 3Ha4YeHWsIX Temnepatypbl Ha ETH B cbope 60/1ee CAoXHbI 1
[loporoii npouecc, YeM UCMbITaHUA NPY IKBUBANEHTHON CXeMe WW BblYMC/IEHNE BAMAHWSA TeMNepaTypbl. VcnbiTaHns Ha
ETH B cbope npefocTaBsoT BO3MOXHOCTb NPOAEMOHCTPUPOBATL OTHOLLEHWE NOTPEeLLHOCTU 3MEePEHWIA, KOTOPbIE MOTYT
NosIBUTBLCA NPU 3KCNyaTauun BBIUAY N3MEHEHUIA OKpyXxartolLieli Temnepartypbl.

Ecnu npumeHeHa akKBMBaneHTHas Cxema, TO AOJ/DKHbl O6biTb MPOBEAEHbl [Ba M3MepeHus B npegenax
cTaHAapTHOro AnanasoHa npu MAEHTUYHbIX YCIOBUAX HANPSAXEHNS, Harpysku, 4acToTbl ¥ TemnepaTtypbl: O4UH
pas3 Ha npubope B c6ope M OAUH pa3 NpU 3KBUMBANIEHTHON cxeme.

Pasnunune mexgy pesynbTatamu 3aTUX ABYX N3MepeHuii He [0J/HKHO npeBbiwaTth 20 % knacca TOYHOCTM
(Hanpumep. 0.1 % u 4 MuH gns knacca To4HOCTM 0.5). 3TO AO/MKHO GbITb NPUHATO B pacyeT fobaBneHnem
[ONONHUTENbHBIX 20 % BO BpeMsa onpegeneHns norpewHoctu ETH B c6ope npu KpanHUX 3HAYEHUSAX Temne-
paTtypbl ¥ HacTOThl.

Mpu ycnoBuu, 4To TeMmnepaTypHble XapakTePUCTUKN €MKOCTHOTO AeNUTeNns U3BECTHbl N0 3TaJlOHHOMY
AvanasoHy Temnepartypbl, MOrPeLHOCTH NpU KpaliHUX 3Ha4YeHMAX TemnepaTypbl MOTyT 6biTb BblYMCAEHbI Ha
OCHOBaHMMN pe3ynbTaToB U3MEPEHUt Npu 0fHON TemnepaTtype n TemnepaTtypHoM KoaduLyeHTe eMKOCTHOTO
penutens. AnbTepHaTUBHO M3MepeHue TONbKO NP KOMHATHOW TemnepaType MOXeT 6biTb BbIMOSIHEHO NPY K-
BMBA/NIEHTHOI cXeme, ecnn 3KBMBA/IEHTHAsA eMKOCTb (Hanpumep, KoHAeHcaTop, NPou3BeAeHHbI cneynanbHo
ONA 3TON uenn) npucnocobneHa K 3Ha4eHNAM eMKOCTU, COOTBETCTBYIOLWMUM KpaiHUM 3HA4YeHUsAM Temnepary-
pbl. C y4eTOM TeMmnepaTypHOro koadguumeHta @akTnyeckoro eMKOCTHOro genuTens.

McnbiTaHna Npy NOCTOAHHOM TemMnepaTtype A0/DKHbI 6bITb NPOBeAEeHbl NPY KpaltHUX 3HAYEHNAX YaCcTOTbI.

dakTnyeckme 3HauvyeHUs WCMbITaTeNbHOW 4acToTbl W UCMbITaTeNbHON TemnepaTypbl [O/DKHbI ObiTb
4yacTblo oTyeTa 06 UCMbITAHMAX.

MpuMmeuyaHue 502 — UcnbiTaHUs NCKA3LIBAIOT B/IVSIHUE HArpy3KW, HAMNPSHKEHWSI N YaCTOThbl, TaK Xe Kak B/nsi-
HUEe TeMNepaTypbl Ha SKBUBANIEHTHYH eMKOCTb C, + C2 Ha 3HaueHue norpelHocTu. CneayeT 06paTuTb BHUMaHUE Ha TOT
hakT, uTO TEMMnepaTypHoe BIsIHAE Ha UHAYKTUBHOE COMPOTUB/IEHWE 1 HA CONPOTUB/IEHNSI 0BMOTKY 3/1EKTPOMArHUTHOTO
YCTPOCTBA MOXET 6biTb ONPeAesieHo, TOMbKO eC/IN (haKTUHECKOE 31IEKTPOMArHUTHOE YCTPOICTBO NOABEPTHYTO KPaiHM
Temnepatypam. Kak Aono/HNTeNbHbIA NPU3HaK, KacaloLwMincsi USMeHeHWi B KoathrumeHTe AeieHns eMKOCTHOrO AennTe-
N151. BbI3BAHHOM TEMMEPATYpPOii, PEKOMEHIYETCS 3MEPUTD MOMPELLHOCTb HANPSHKEHUSA 1 Yron (pas3oBoro CABura Ao 1 cpasy
nocnie — WM BO BPEMSI — UCTbITaHWS HA NOBbILLEHWe TeMnepaTypbl N0 7.2-2. BbINO/IHEHHOTO Kak NPsIMOEe UCTbITaHWe Ha
ETH. B 3TOM cniyuae n3MepeHue, Tak e Kak UCTbITaHWe Ha MOoBbIleHWe TeMMepaTtypbl, He MOXET 6bITb BbIMNOHEHO HA
3KBMBAIEHTHOI CXEME WM TOMbKO HA OAHOM 3/1EKTPOMArHUTHOM YCTpOCTBe.
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MpumevyaHune 503 — CoBpeMeHHbIi ONbIT 0GCTYXMBAHWS NOKa3asl, YTO eMKOCTHbIE TpaHCcopMaTopbl Hanps-
XEHWUA MOTYT UMETb YA0BNETBOPUTE/IbHbIE XapaKTepUCTUKM B knacce ToyHocTu 0.5. BHe3anHble W3MeHeHus B Temnepa-
Type. Norofe, YC/oBUS 3arpsisHEHMS], NapasnTHas eMKOCTb U TOKW YTeUKU MOTYT BAIUSATb Ha NOTPELUHOCTb HaNpPsHKEHWst N
yron a3oBoro cagura. JT0 BAKSHWE, KOTOPOE MOXET ObITb OLEHEHO TO/bKO TEOPETUHECKMM COOBPAKEHUSIMM, TNAaBHbIM
06pasom ABSETCH BAXKHLIM [/15 eMKOCTHbIX TPaHCHOpPMaTopOoB HanpsixeHUsi 6onee BbICOKUX KTacCOB TOYHOCTU.

7.2.6.502 TunoBble UCMbITAHNA HA COOTBETCTBMUE K/1acCy TOYHOCTU U3MEPUTENbHLIX EMKOCTHbIX TPaHC-
hopmaTopoB HanpsXeHus

Ana noaTBepXAeHUa cooTBeTCTBUA nonoxeHmam 7.3.5.501 n 5.6.501 ucnbiTaHusa cnegyet NpoBOAUTL
npun 80 %, 100 % 1 120 % HOMWHANBLHOTO HANPSHKEeHNS B CTaHAAPTHOM HOPMWPOBAHHOM Anana3oHe 3HavYeHui
4acToT A/11 U3MEPEHUSA N CO 3HAYEHUSIMU B COOTBETCTBUU € Tabnuuein 509 npu koapduyneHTe MolwHocTm 1
(psg 1) nnm npu koadpuumneHTe mowHocTn 0,8 (pag Il) Ha ETH B c6ope 1 npu BEpXHEM U HUXHEM npefenax
HOMWHAabHbIX MOLLHOCTE.

Tab6nunya 509 — [Anana3oH Harpy3okK 415 UCMbITaHWSA Ha COOTBETCTBME Kaccy TOYHOCTU

McnbiTaTenbHble 3HAYEHNA

[lvanasoH Harpysok PeKkOMeHAYeMble 3HaYeHUs HOMWUHANBHO! MOLWHOCTH. BA HOMUHANLHON MOWHOCTH, %
| 10 25 5 10 Own 100
I 10 25 50 100 25w 100

7.2.6.503 VicnbiTaHUs Ha COOTBETCTBME KACCy TOYHOCTU 3aLlUTHbIX EMKOCTHbBIX TpaHcopmaTo-
poOB HanpsXeHuns

[Ana Toro 4To6bl NOKasaTb cooTBeTcTBME 5.6.502.3. TUNOBbLIE UCMbITAHUA ceayeT NpoBOAUTL Npu 2 %,
5% 1 100 % HOMWHANBLHOTO HANPSXXEHUS N HA HOMWHAIbHOM HaNpPsXeHWUW, YMHOXEHHOM Ha HOMUHAa/bHbI
KoatppuuneHT HanpsxeHna (1,2; 1.5 nan 1.9) B ABYyX KpanHMUX 3HaYeHUAX CTaHfapTHOro Ananas3oHa 4acToTbl
ONS 3alWNUTbl U CO 3HAYEHUSIMW HOMWUHA/bHOW BbIXOAHO MOLWHOCTM B COOTBETCTBMMU € Tabauueii 509 npu ko-
apduyneHTe mowHoctn 1 (psag |) unm npu koadduuymeHte mowHoctn 0.8 (pag Il) Ha ETH B c6ope.

O6MOTKa HanpsXXeHUsa HyneBol nocnefoBaTebHOCTU He A0MKHA ObliTb HarpyxeHa BO BpeMs ucnbiTa-
HWUIA MpU HanpshXeHnax He Bbiwe 100 % HOMUHAaNbLHOTO HANPSXKEHUS 1 Harpy>XeHa HOMUHaNbHOW Harpy3koii Bo
BPEMSA WUCMbITAHWUS C HANPSXXEHWEM, paBHbIM NPOU3BEAEHNIO HOMUHA/IbHOTO HaNpPsXeHUs Ha HOMWHaMbHbI
KO3 PUUNEHT HaNPsXKEHUS.

7.2.6.504 Tunosble UCNbITaHUA Ha COOTBETCTBUE K/IACCY TOYHOCTU U3MEPUTESNIbHbLIX U 3alUTHbLIX eM-
KOCTHbIX TPaHCOpPMaToOpPOB HanpsaXeHns

[nsa Toro 4tobbl gokaszaTb cooTBeTcTBME 7.3.5.501. TUNOBbLIE UCNbITAHUSA [OMXKHbLI 6bITb NPOBEAEHbI 04-
HOBPEMEHHO Ha BCEX M3MEepUTE/IbHbIX W 3aliUTHbIX 06MOTKax corsiacHo 7.2.6.502 n 7.2.6.503.

3akasbiBasd TpaHchopMaTopbl, UMeoL e ABe BTOPUYHbIE 06MOTKM nan 6onee, n3-3a UX B3aUMHOI 3a-
BUCMMOCTMW NOMb30BaTe/Nb AO/KEH ONpeaennTb Anana3oHbl BbIXOAHOW MOLLHOCTW, NpUYeM BEpPXHWUI npegen
KaXX[0oro gnanasoHa BbIXOAHOW MOLLHOCTW [LOJ/IKEH COOTBETCTBOBATb CTAaHAAPTHOW HOMWHANbHOW BbIXOAHOM
Mol HocTH. Kaxaas o06MoTKa f0/KHA YA0BNETBOPSATH COOTBETCTBYIOLW MM eli TpeboBaHMAM TOYHOCTH B npeje-
nax fnanasoHa Harpysku, noka B TO Xe camoe BpeMs apyras(ne) o6moTka(n) HarpyxeHa(bl) Nt060W Harpyskoi
M3 ee gmanasoHa Harpys3ok ot 0 % go 100 %. [nA noATBEpXAeHWS COOTBETCTBUA 3TMM TpeboBaHMAM [0-
CTaTOYHO NPOBEPUTbL MOFPELUHOCTM TOMIbKO MPU KpaliHWX 3HaveHuax. Ecnu cneumndukaymns AnanasoHoB Bbl-
XOAHOU MOLLHOCTM He npegocTaBfieHa Npu nocTasBke, TO 3TU AManas3oHbl JO/KHbI COOTBETCTBOBATb AaHHbIM
Ta6anuybl 509.

7.2.8 McnbiTaHMe Ha repMeTUYHOCTb 060104KKM (KOpryca) Npu TemnepaType OKpyXatolero Bo3-
ayxa

7.2.8.501 McnbiTaHne Ha repMeTUYHOCTb 3anOJ/IHEHHOMO XUAKUM AU3NTEKTPUKOM 3/1eKTPOMAaTUTHOTO
ycTpolicTBa

NcnbiTaHWe Ha repMeTUYHOCTb JLO/IXKHO 6bIThb TUNOBLIM UCNbITAHWEM Ha 3/1€KTPOMArHMTHOM ycTpoiicTBe,
3ano/IHEHHOM onpeAeneHHbIM XUAKUM AN3NeKTPUKoM. JaBneHne MmHumym Ha (0.5 + 0.1) 105 MNa Bbiwe Mak-
CMManbHOro paboyero faB/ieHNA AO/KHO GbiTb BblAEPXaHO B Te4yeHne 8 4 B 3/1eKTPOMarHMTHOM YCTpOIiCTBe.
DneKTpoMarHuTHoe YCTPOMCTBO CUMTAeTCs BblAEepXaBWUM UCNbITaHWe, eCv OTCYTCTBYIOT Cnefbl YTeUKN.

27



FOCT P M3K 61869-5—2019

7.2.501 lM3mepeHne eMKOCTM M tg 6 MPU HANPSXXEHUN NPOMbIWIEHHOR YacToThl

7.2.501.1 W3mepeHune eMKOCTH

McnbiTaHne MoxXeT 6bITb NPOBEAEHO HA EMKOCTHOM AenuTene HanpsXeHus, Uam Ha eMKOCTHOW cbopke,
UMM Ha OTAE/bHbIX MOAYNAX. Bo BpeMs 3TOro UCnbiTaHWUA 3N1€KTPOMarHMTHOe YCTPOMCTBO A0/IKHO GbiTb OT-
K/TI0OYEHO.

EMKOCTb A0/MKHa 6bITb MU3MEPEHa Npy NOMOLLM MeToAa, KOTOPbI/ NCKAoYaeT NOrpeLHoOCTH U3-3a rapMmo-
HWK 1 BCNOMoOraTesibHOro 06opyaoBaHuns, NCNONb3yemMoro B cxeme. HeonpegeneHHOCTb B MeTofe U3MepeHns
[O/KHA 6bITb yKa3aHa B NPOTOKOE UCMbITAHWIA.

3aknwunTenbHoe n3mMepeHme eMKOCTU J0/KHO 6biTh npoBegeHo npu UPf+10 % nocne TUNOBbIX UCMbI-
TaHWi AManekTpuka unu/m NPUemMo-cAaTovyHOro UCMbITaHUs. MiamepeHune A0/HKHO 6bITb BbIMOSTHEHO NPU HOMU-
HaNbHOI YacToTe WAW. Npu cornacoBaHnu, Ha Yyactote oT 0.8 U 1.2 ee HOMUHA/IBHOTO 3HAYEHUS.

[na Toro 4to6bl NokasaTb Nb6OE M3MEeHeHne B eMKOCTU M3-3a Npo60os 0A4HOro aneMmeHTa unu 6onee,
npeABapuTenibHOE U3MEpPeHNe eMKOCTU A0/DKHO 6biTb MpoBeAEHO nepes TUNOBLIMU UCMbITAHUAMU AN3NEKT-
pvka nnu/m Nnpuemo-cAaToYHbIMU UCMBITAHUAMW NPU [OCTATOYHO HU3KOM HanpsXxeHun (MeHee yem 15 % Ho-
MWUHaNbHOTO HanpsXeHusa), 4Na TOro YTo6bl rapaHTMpoBaTh, YTO He Npon3oiaeT NPo60sa KOMMNOHEHTOB.

Mpumevanne 501 — Korga ecTb BbIBOA NPOMEXYTOUHOIO HAMPSHXEHUs, KOTOPbIN AOCTYyNeH, Korga ETH nonHo-
CTblO COBpaH, TO JO/MKHA ObITb U3MEPEHa EMKOCTb MEX/Y:

a) NMHeliHbIMM BBOAAMM U BbIBOAAMM HU3KOTO HaNpsDKEHUs WM BBOAAMW JIMHENHOTO HanpskeHWst 1 Knemmon
3a3emMneHns:

b) BbIBOJAMU MPOMEXYTOYHOTO M HU3KOTO HAMPSHKEHWSI UM BbIBOAAMM NPOMEXYTOUHOTO HAMPSHKEHUS U KIeMMOli
3a3emieHus.

MpumevaHune 502 — Ecnuananektpuyeckas cucteMa KoHAeHcaTopa Takas, YTo U3MepeHHasi eMKOCTb MeHsI-
eTCs B 3aBUCHMOCTU OT HanpshkeHus, To 60n1ee 3HaYMMbIM ABNSETCA NOBTOPHOE U3MEPEHME EMKOCTU NOC/e UCTbITaHNs
HanpshKeHWeM NPU TOM Xe HanpsHKeHUK, YTO WU paHee, U 3aTeM NPU HaNPSXXEHUW, KOTOPOE AO0/MKHO BbITb HE MEHee HoMW-
Ha/IbHOrO HanpsHKeHns.

NMpumeyaHne 503 — Ecnu KoNMYecTBO NocneAoBaTebHbIX 3/IEMEHTOB B UCMLITYEMOM Mozyse 6osbLuoe, TO
MOXET 6bITb TPYAHO YCTAHOBUTb, U3-3a YEro NPOU30LLIN U3MEHEHUS, — 3TO NPOGOIA:

- WY NIoXas BOCNPOM3BOAVMMOCTb U3MEPEHWS;

- WK M3MEHEHME EMKOCTU, BbI3BaHHOE MEXaHUYECKUM BO3AENCTBMEM HAa 3/1EMEHTbI BO BPEMS ANS/IEKTPUYHECKMX
UCMbITAHWIA:

- WM USMEHEHNE EMKOCTY, Bbl3BaHHOE Nepenasiom TemMnepaTyp KOHAeHcaTopa A0 W NOC/e UCTbITaHWIA.

B atom cny4yaB TO. YTO He npousowno I'Ip060ﬂ, AOJ1XXHO 6bITb AoKa3aHO mnsrotosutenem, Hanpumep ny-
TEM CpaBHEHUA U3MEHEHUA eMKOCTU KOHAEeHCcaTopa TOoro Xxe tuna NN/ BbIYNCNEHNA N3MEHEHUA €MKOCTH,
BbI3BAHHOIO MOBbLIWEHEM TemMmnepaTypbl BO BpeMs NCNbITaHWA; Ana TO0ro 4YTO6bI YMEHbLWNTb HeonpeneneH-
HOCTb U3MepeHusa, cnegyetT BbIMNONHUTL AaHHbIe N3MEPEHUA Ha KaXaoM mMoayne.

Emkocte C moayns, wnnam C60pKI/I, Nnn eMKOCTHOIo AennTtena HanpsaxXeHna He AO0/DKHa U3SMEeHATLCA 60-

gc 1 C .
nee yem Ha £- =— BO BpeMs /1II06bIX UCMbITAHWIA.
C n CO

MpumevaHne 504 — C~— .
n

rAe N — Yncno nocsiefjoBaTesibHbIX 3/IEMEHTOB;
CO — eMKOCTb OfHOr0 3/1IeMeHTa.

Bbi6Op Ha MCMbITAHWA O4HOTO UK ABYX TpaHCOpPMaTOpPOB OCTaeTCs 3a U3rOoTOBUTENEM.

MpoTOKON TMNOBbLIX UCAbITAHWI AO/KEH BKAOYATb B Ce65 pe3y/ibTaTbl NPUEMO-CAATOYHbIX UCMbITAHWIA.

MpumeyaHne 505—[C — n3mepeHHoe n3meHeHne emkocTn C.

7.2.501.2 W3mepeHue tg A

[OunanekTpuyeckme notepu tg 6 AO/KHbI O6bITb M3MepeHbl nNpu UPr + 10 % COBMECTHO C M3MepeHuem
€MKOCTU Npn MOMOLLM MeToAa, KOTOpbIi UCKIYaeT NOrpewHocTy n3-3a rapMoOHUK 1 BCoMoraTenibHoro 06o-
pyAoBaHUs B MU3MEPUTEsIbHOW cxeme. TOYHOCTb MeTofa 3MepeHuns fo/kHa 6biTh NpeacTaBneHa. smepexne
[O/MKHO 6biTb BbIMO/IHEHO NPV HOMWHA/BLHON YacToTe UAW, Npu cornacoBaHuu, Ha vactote oT 0.8 n 1.2 ee
HOMMWHAaNBLHOTO 3HAYEHUS.
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MpumevyaHne 501 — Llenbto ABnseTcs NpoBepka TEXHOMNOTMYECKON CTabunbHOCT npoussoacTaa. MNpeaensl
[,0NYCTUMBIX OTK/TOHEHWIA MOTYT 6bITb MPEAMETOM COF/TACOBAHUSA MeXy U3roToBUTENIEM U MokynaTesiem.

MpumeuaHune 502 — 3HadyeHune tg 6 3aBUCUT OT M3OMALMOHHON KOHCTPYKLMM U HANPSHKEHNSI, TeMNepaTypbl 1
4acToTbl MPY N3MEPEHNN.

MpumevyaHune 503 — 3HaueHue tg 6 A1 HOPMUPOBAHHBIX TUMOB AU3NEKTPUKOB — (PYHKLUSI BPEMEHN BO3-
GYXAeHVsi nepes U3MepeHveM.

MpumeuyaHue 504 — lNoTepu B KOHAEHCATOPE — MPU3HAK KAYECTBA NPOLLECCa CYLUKM 1 MPOMUTKM.

7.2.502 WcnbiTaHWe Ha YyCTOWYMBOCTb K KOPOTKOMY 3aMblKaHWO

OTO ucnbliTaHWe JO0/HKHO 6bITb NPOBEEHO AN NOATBEPXAEHMA cooTBeTCTBUA 6.501. [Jna AaHHOro uc-
nbiTaHus TpaHcopmaTop AO/KEH HaxoauTbcsa Npu Temnepatype oT 10 °C go 30 °C. HanpsaxeHue J0/MKHO
6bITb MPUIOXKEHO K EMKOCTHOMY TpaHCOpPMaTopy HanpsKeHns MexXAy BbIBOAAMW BbICOKOTO HanpshXeHus u
3a3eM/1IeHNs 1 BbIBOAAMU BTOPUYHOK 06MOTKU, 3aMKHYTbBIMU HAKOPOTKO. JINTENbHOCTb OAHOTO NOAO6GHOTO KO-
POTKOro 3aMblKaHWA AO/MKHA ObITb NPOAOIKUTEIBHOCTbIO 1 €. TOKA0/MKEH OblTb MU3MEPEH 1 3aperncTpupoBaH.

MpumMmedyaHune 501 — IT0 TpeboBaHME TaKkKe NMPUMEHSIIOT B TeX C/yyasx, Korga niaaBkue npegoxpaHuTesnv
ABNISIIOTCS HEOTHLEM/IEMOI YACTbI0 TpaHcdopMaTopa.

Bo BpeMs KOPOTKOro 3aMblKaHWsl cpefHekBagpaTuyeckoe 3HayeHne NpuIoXKEeHHOro K BbiBO4aM TpaHc-
hopmaTopa HanpsaXeHUs AO/HKHO ObiTb HE MEHbLUEe YeM HOMUHAaNbHOE HanpsXeHne nepBuYHo o6MoTkn UPr
Mexay asoii n 3emnei.

B cnyuyae TpaHcopMaTtopoBs, MMEKLWNX HECKO/TIbKO BTOPUYHbLIX OOMOTOK, UN CEKLUUI0, UK OTBOAbI, NO-
cnepoBaTeNibHOCTb UCMBLITAHWUI [0/MKHA BbiTh COrnacoBaHa Mexay U3roToBuTeneM 1 nokynatenem.

ETH cunTaeTcsa BbifepxaBlUM 3TO UCMbITAHWE, €C/IN MOC/Ee OXNIaXAEeHUA A0 TeMnepartypbl OKpyxXato-
el cpefbl OH yf0BNeTBOPSET crefylowMm TpeboBaHaM:

a) SBHble NOBPEXAEHUSA OTCYTCTBYIOT;

b) NOrpewHoOCT! He OT/NYalTCSA OT 3aperncTpupoBaHHbIX nNepej UcnoiTaHUAMM 60s1ee YeM Ha Nnono-
BUHY npejesioB OT NOrPeLHOCTN ero Knacca TOYHOCTU U CYLECTBEHHbIE U3MEHEHUS B 3HAYEHUU eMKOCTU
OTCYTCTBYIOT:

C) BblgepxuBaeT NpMemo-cfaTovyHoe AN3NeKTpuyeckoe uUcnbliTaHne, onpegeneHHoe B 7.1.2;

d) npu ocmoTpe Ha M30NAUNM PAJOM C MOBEPXHOCTbIO MEPBUYHON 1 BTOPUYHOK O6GMOTOK aneKkTpomar-
HUTHOTO YCTpPOICTBA NOBpPeXAeHna (Hanpumep, o6yrnnBaHne) OTCYTCTBYIOT.

MpoBefeHne nccnefoBaHns, oNUCaHHOrO B nepeuncneHnn d), He TpebyeTcs, ecniv NIOTHOCTb TOKa B
06MOTKe He npesblwaeT 160 A/MM2, korga obmoTka U3 Mmeaun NPOBOAUMOCTbLIO HE MeHee yeM 97 % 3HayeHus,
npueegeHHoro B M3OK 60028. MAOTHOCTb ToKa A0/MKHA ObiTb OCHOBaHa Ha M3MEpPEeHHOM AelicTBylLlWeM 3Ha-
YeHNN CUMMETPUYHOrO TOKa KOPOTKOro 3aMblkaHWsi BO BTOPMYHOI 06MOTKe.

MpumevaHnune 502 — [nA npoBefeHUs nccnefoBaHnst U3IMEHEHUA eMKOCTH cM. 7.2.501.1.

7.2.503 WcnbiTaHWA Ha YyCTOWYMBOCTb K (heppope3oHaHcy

Cnepgytouime ncnbiTaHUs AOMKHbI 6bITb NpoBeaeHbl Ha ETH B c60pe naun Ha 3KBMBANIEHTHOW cxeme Ans
noaTBepXaeHna coorsetcTeusa 6.502.

Ons  peanusauum 3KBMBANIEHTHOW CXeMbl A0/KeH(bl) OblTb Mcnonb3oBaH(bl) dakTuyeckuii(ne)
KoHAeHcaTop(bl). cnbiTaHWMA AO/MKHbI 6bITb NPOBEAEHbI 3aKOpaynBaHMEM BTOPUYHbIX BbIBOAOB B TEYEHME NO
KkpaiiHeli mepe 0.1 c. KopoTkoe 3amblkaHne 6yaeT pa3oMKHYTO 3aliUTHbIM YCTPOMCTBOM (Hanpumep, nnaBKuii
npefoxpaHuTenb, BblkaoYaTenb U T. 4.), BbIGpaHHbIM A4 3TOlM Lesn No corfaweHunio Mexay n3rotoButenem
1 nonb3osaTenem. Ecnn cornacoBaHus He 6b110, BbIGOP OCTaeTCcs 3a U3rOTOBUTENEM.

Ecnn nnaskuii npefgoxpaHnTenb NCNONb30BaH B KAYeCTBE 3alUTHOMO YCTPOLCcTBA, NPOAO/IKUTENbHOCTD
BPEMEHU KOPOTKOrO 3amblKaHUA MOXeT 6bITb Kopoye 0.1 c.

Harpy3ka ETH nocne KopoTKOro 3amblKaHWs A0/HKHa 6biTb TONLKO OT perncrpupytowero o6opynosa-
HUA W He Ao/XHa npeBblwaTh 1 BA. HanpsxeHne oT NCTOYHMKA HA BbICOKOBO/IbTHOM BbIBOAE, HaNpsaxeHune
BTOPUYHON OGMOTKM M TOK KOPOTKOTO 3amMblKaHWA BO BPeMS MUCMbITAHUSA AO/KHbI OblTb 3aperncTpMpoBaHbI.
3anucb A0/KHA GblTb HACTbI0 NPOTOKOAA UCMbITAHWA.

Bo BpeMs UCMbITaHUA HanpsXeHue, BblAaBaemMoe WCTOYHWUKOM, He AO/HKHO OoTnnvatbes 6onee yem Ha
10 % OT HanpsAXeHWUs1 40 KOPOTKOrO 3aMblKaHWA, U OHO O/HKHO OCTaBaTbCA MNMaBHbIM 06pa3om cuHycougasb-
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HbIM. MMageHne HanpsHXeHWs B NeT/ie KOPOTKOro 3aMblkaHWsi (KOHTAKTHOEe COMpOTUB/IEHUE BK/IOYEHHOrO 3a-
MblKaTensa f0/MKHO 6bITb YYTEHO), N3MOPEHHOE HENOCPEACTBEHHO Ha BTOPUYHBIX BbiBogax ETH, 4OMKHO 6bITb
MeHee yeM 10 % HanpsXeHWUs Ha Tex Xe BbiBofax rnepef KOPOTKUM 3aMblKaHUEM.

a) VcnbiTaHne Ha heppope3oHaHc Ana cucTembl ¢ 3PP EKTUBHO 3a3eM/IeHHOW HeliTpanbio (6.502.2,
Tabnuua 506a): ucnbiTaHne JOMXHO O6bITb NPOBeAEHO He MeHee 10 pa3 Ha KaXAoM NepBUYHOM HanpsXeHuw,
onpegeneHHom B Tabnuue 506a.

b) WcnbiTaHne Ha (heppopesoHaHc ANna CUCTEMbI C HE3((PEKTUBHO 3a3eMIEHHON HEeWTpanb NAu Ans
CUCTEMbI C M30IMPOBaHHOM HelTpanbio (6.502.2, Tabnuuya 506b): ucnbiTaHMe AOMKHO GbiTb MPOBEAEHO He
MeHee 10 pa3 Ha KaXAO0M MepBUYHOM HanpsXXeHun cornacHo Taénauue 506b.

MpumeuyaHne 501 — ECnn M3BECTHO, YTO HacbiLaeMas Harpyska 6yAeT UCMOMb30BaHa Mpy aKCryaTaumm,
[0/DKHO GbITh 3aK/IOUEHO COTNALLEHVe MexXay No/b30BaTeNIEM N U3rOTOBUTENIEM OTHOCUTENBHO UCTbITaHWIA, KOTopble 6y-
AyT NPoBefeHbI NPy 3TOM Harpy3ke, Uamn 63K K Heil.

MpumeyaHune 502 — [InA TOro 4ToGbI rapaHTUPOBATb, YTO HAMPSHKEHWE UCTOYHUKA 3HEPruy BO BPeMs UCTIbI-
TaHusa He oTiMyaeTcs 6oee Yem 10 % HanpsxXeHUs nepes KOPOTKMM 3aMblkaHNeM, UMMNeAaHC CXeMbl MUTaHKS KOPOTKOro
3aMblKaHWS [O/MKEH ObITb HU3KVM.

7.2.504 VicnbiTaHWe Ha NepexofHble XapakTepucTuKu

7.2.504.1 O6wWwme nosioxeHns

NcnbiTaHne fOMXHO OblTb BbIMOSIHEHO TO/ILKO Ha 3alMTHOM €MKOCTHOM TpaHcgopmMaTtope Hanpsxe-
HUA. cnbiTaHne MoOXeT 6bITb caenaHo Ha ETH B c60pe unum Ha aKBMBaNEHTHOW cxeme, cobpaHHOl ¢ hakTun-
YECKMMU KOHAEeHcaTopaMu.

McnbiTaHne AO0/MKHO ObiTb BbIMOMIHEHO C MOMOLLbI KOPOTKOrO 3aMblKkaHWA WUCTOYHMKA BbICOKOTO Ha-
NPsSXeHUs Ha akTuyeckoMm NepBUYHOM HanpsXeHun Up Mnn Ha 3KBMBANIEHTHON CXeMe MNpu HanpsaxeHuu

//p C. (—:C MPW 100 0o 1 25 % 1 0% HOMWHASIbHOW HarpysKu.

Harpy3ka go/mkHa 6bITb 04HO M3 CneayLwmnx BO3MOXHbIX:

a) nocneposartesibHasa Harpyska, COCToALaa U3 YNCTOrO aKTUBHOMO CONPOTUBNEHUA (AnanasoH |) unu ns
WHAYKTUBHOIO COMPOTUB/IEHUSA C KO3 ULUMeHToM molHocTh 0,8 (guanasoH l);

b) aKkTMBHasa Harpyska.

Bupg Harpysku ETH BnvseT Ha pesynbTaTbl UCMbITAHUA HA NepexofHble XapaKkTepuCcTUKu.

N3meputensbHble nav gpyrne o6MOTKN JO/KHbI ObiTb HArpyXeHbl, Kak Npu akcnayarayum, HO He Bbille
yeM 100 % HOPMWUPOBAHHON HarpysKku.

McnbiTaHne fOMKHO 6bITb NMPOBEAEHO ABaXAbl HA NUKE HaNpPsXeHWs NepBUYHON OOGMOTKM U ABaXAbl
npu nepexofe CMHycOUAbl HanpsHXKeHUs NepBUYHON 06MOTKM Yepes HOJb. Yron ha3oBoro cABura HanpsHxeHus
nepBUYHON 0BMOTKM He [O/IKEH OT/InYaTbea 6onee YeM Ha +20° Mexay NUKOBbIM U Hy/NeBbiM nepexoAamu.

MpumeuyaHune 501 — CoBpeMeHHasH cUCTEMA 3aLLUTbI, OCHOBAHHAsH HA MUKpoOMNpoLeccopax, UMeeT Koaddu-
UMEHT MoLHoCTH 1.

MpumeyaHue 502 — Mo cornalleHnio Mexay N3roToBUTENEeM 1 NOKynaTeeM UCMbITaHNe MOXET GblTb BbINO/-
HEHO C Harpys3Koii, MPUCOeVHEHHOM TaK. Kak Npu aKCrayaTauuy.

7.2.504.2 WcnblTaTeNbHble 3HAYEHNA AeACTBUTEIbHOr0 HanpsXXeHns nepBuYHon o6moTkm Up

Mp 3aBUCUT OT HOPMUPOBAHHOTO KO3 MLUMEHTa HanpsaxXeHns Fv.

a) MpopgomkmutenbHan pa6ota: 1.0 n 1,2 « UPr

b) KpaTkoBpemeHHble nepeHanpsxeHusa: 1.5 nan 1,9 « UPr

Ansa a) n b) cm. Tabnuyy 502.

Cxema ucnblTaHnii npeAcTasrieHa Ha pucyHke 509.

HanpseHuss NepBUYHOW N BTOPUYHOI 0BMOTOK A0/IKHbI GbITh 3aperncTpupoBaHbl Ha ocuunnorpadge.
[laHHble ocunnnorpadupoBaHna AO/KHbI 6biTb BK/IOYEHbI B MPOTOKON UCMbITAHWUNA.

MpnmevaHne 501 — TpeboBaHUA AN NEPEXOAHON XapakTepuUCTUKM npuseeHbl B 6.503.2 n 6.503.3.

MpumevyaHnune 502 — [na N3MepPeHUs BXOAHOTO HanpshkeHns U Takke MOXET 6biTb MCMO/Mb30BaH Pe3VNCTUBHO-
€MKOCTHbIN ieIUTe b HanpPsHKEHNS.
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1 — BbIBOZ, MPOMEXYTOUHOTO HANPSHKEHMST; 2 —KOMMEHCALMOHHAS MHAYKTVBHOCTL; 3 — TPaHCHOPMATOp NPOMEXYTOUHOIO nanpsixc
WS, 4 —Harpyska Za; 5 —3an1ch HanpshkeHst BTOPUYHON OGMOTKV: 6 - 3aniCb HANPSHKEHS NEPBUYHON OBMOTKL. 7 — U3MEpPUTESTb
VIMM TPAHCCDOPMATOP HAMPSPKEHUST; 6— YCTPOMCTBO /151 CO3aHNs KOPOTKOTO 3aMblKaHWs. 9 —MCTOUHIK HAMPSHKEHMS!, 10 — BbIBOfbI
BbICOKOIO HaNpsHKeHS, 11 — BbIBOb! 3a3EM/IEHNS

PucyHok 509 — [lnarpaMma cxembl 3KBUBaA/IEHTHOTO METOAA NPU UCTIbITaHUM EMKOCTHOTO TpaHcdopmaTtopa
HanpsbXeHWsi Ha NepexofHble XapakTepPUCTUKN

Harpysku npu ncnbiTaHUU Ha NepexoAHble XapakTepUCTUKN NpusBefeHbl Ha pucyHkax 510 n 511.

IEC 1319/11

PucyHok 510 — MNocnegosatenbHas Harpyska

—Clnn—s
z.-k.

IEC 1320/11

PucyHok 511 — Yuctoe pe3ncTMBHOE CONpoTUB/IeHe

3HaueHnsa umnegaHca 45 nNocnefoBaTe lbHOM Harpy3ku NMpu UCMbITAHUU Ha NepexofHble XxapakTepu-
CTUKU cneaytoLme:

*g u-Le

0.8 «\zB\ 0.6 «1Zg|
rae Sr— HoMuHanbHas Harpyska. BA:

USr— HOMUWHaNbHOE HanpsXeHne BTOPUYHOK 06MOTKU. B;
|Zfi| — nmnegaHc. Om.
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MpumevyaHne 501 — MonHbI MMNeAaHC, NOyHYEeHHbIA NPW 3TUX 3HAYEHNUSAX RB 1 €O * LBs MeeT Ko3thdnLmeHT
mouyHocTm 0.8.

MpumeuyaHue 502— NHOYKTUBHOE COMPOTUB/IEHNE JOMKHO UMETb SIMHElHbIV TUM. HAaNpUMep CONPOTUB/EHUE
6e3 cepAieyHunka. MocnefoBaTenbHOE CONPOTUB/IEHNE COCTOUT U3 3KBUBAIEHTHOTO NMOC/Ie0BaTE/NIbHOMO COMPOTHBIIEHUS
VHAYKTUBHOTO peakTaHca (ConpoTuB/ieHne 06MOTKY) 1 OTAE/LHOMO CONPOTUB/EHUS.

MpumevyaHnne 503 — [lonycTUMOe OTK/IOHEHVE HArpysku JO/KHO ObiTb MeHee +5 % Ansa |ZS| n meHee yem
+0.03 19 KoahhuLMeHTa MOLLHOCTL.

7.2.505 TwunoBble UCNbITaHUS BCNOMOraTesIbHOrO YacTOTHO-NepeAat Ll ero o6opyaoBaHus

7.2.505.1 VicnblTaHUs1 OTBOAHON KaTywWkM (PunbTpa npucoesuHeHuns)

7.2.505.1.1 WcnbiTaHWe MMNYNbLCHLIM HanpsHXXeHnem

McnbiTaHne UMMY/IbCHBIM HanpsXXeHneM OTBOAHON KaTywku (hunbTpa nprcoegnHeHns) 4OMKHO 6biTb
BbIMO/THEHO B COOTBETCTBMMW C AuarpamMmoii, npuBeAeHHOl Ha puUcyHke 5A.2. nocre OTK/IOYEHUs YCTPOW-
CTBa OrpaHnyeHnss HanpskeHus. [lecaTb UMMYNbCOB HaNPsSHXKEHUA ANNTENbHOCTbIO 1.2/50 MKC JO/XHbI ObiTb
NpWIOXeHbl MOCneAoBaTe/lbHO — MATb UMMNY/AbCOB OTpULLATENIbHOW MNOMAPHOCTU W NATb MOMIOXKUTENbHOW
(cm. M3K 60060-1).

7.2.505.1.2 VcnbiTaHWe NOBbIWEHHbIM HanpsXXeHnem

McnbiTaHre NOBbIWEHHBIM HaNpsXeHWeM NepeMeHHOro Toka MPOMbILIIEHHOW Y4acToTbl JO/IKHO 6bITb
npoBeAeHO MexXAy BbIBOAAMU OTBOAHON KaTywku (punbTpa npucoeanHeHus). McnbiTaTenbHoe HanpshkeHne
[O/DKHO BbITb TakUM, YTOObLI MOAY4nTb TOK 1 A (CpeAHekB3apaTMYecKkoB 3HayeHne). Bo Bpemsa aTtoro ucneita-
HUA [O/KHO 6bITb U3MEPEHO MOBbILWEeHNe TeMnepaTypbl AT, U UCNbITaHKE criefyeT NpoAo/KaTk 40 Tex nop,
noka Temnepatypa He 4OCTUTHET ycToiumBoro coctossHna ([ T< 1 K/4). MoBbIlWweHne TemnepaTypbl He O/IHKHO
npesblWaTb 3HaYeHN, NpuBeAeHHbIX B Tabnvue 5 MK 61869-1.

7.2.505.2 WcnblTaHna ycTpoiicTBa OrPaHUYEHUsA HanpsxeHnus

PekomeHayeTca NpoBOAUTL UCMbITAHWE UMNYILCHBIM HaMNpsXeHneM.

McnbiTaHue f0MKHO 6bITh NPOBEAEHO CO BK/IOYEHHOV OTBOAHON KaTyLWKON ((hMAbTPOM NPUCOeANHEHUS)
B COOTBETCTBUM C AnarpaMmoii, npeAcTaB/eHHO Ha pucyHke 5A.2.

K MCKpOBbIM paspsafHNKaM U BEHTU/IbHbIM pa3psifiHUKam C UCKPOBbLIM MPOMEXYTKOM [0/IXHbl ObiTb NO-
cnefoBartesibHO NPUNOXEHbI WMMY/bCbl NPOBUBHOIO HaMPsXeHUs ANUTeNbHOCTbio 8/20 MKC, NATbL oTpuua-
Te/NIbHOW NOMIAPHOCTU M NATb NOJIOXUTENbHOW NONSPHOCTU.

MpumeyaHune 501 — [ONONHUTENbHbIE UCTIbITAHUS, TakMe Kak KOMMO3UTHbIE NOTEPU U 0BpaTHbIe NOTePK, Ka-
carTCs YyCTPOIACTB CBA3M AJ151 CUCTEM PLC 1 npvBefeHbl B MOK 60481, 3TN UCMbITAHWSA NPUMEHSIIOT TO/IbKO K EMKOCTHBIM
TpaHchopmaropaM HanpskeHns, 060pyL0BaHHbLIM BCroMoraTebHbIM 060pyAoBaHnem PLC.

7.3 Mpuemo-caatoyHble UCNbITaHUA

7.3.1 McnbiTaHusi BBOJOB NEPBUYHON O6GMOTKM MOBbIWEHHBIM HaNpsiXXeHWeM NpOMbILW TeHHOI
yacToThl

B HacTosuweM cTaHAapTe NpUMeHAT Tpe6oBaHnsa 7.3.1 M3K 61869-1 co crnefyWwMmn N3MEHEHUAMMN.

7.3.1.501 VicnbiTaHWe NOBbIWEHHbIM HANPsSHXXEHNEM NPOMbILLIEHHOW YacTOTbl U MU3MEpeHUe anekTpuye-
CKOW eMKOCTU, tg 6 N YPOBHSA HYaCTUUYHbIX pa3psagoB

McnbiTaHne AO0/KHO GbiTb MPOBEAEHO C HANPSXEHUAMU, MMEWLUMN NPaKTUYeCcKn CUHycOouAanbHy
hopmy. HanpsxeHune fOMKHO 6blTb 6LICTPO YBENIMYEHO C OTHOCUTE/IbHO HU3KOr0 A0 UCNbITATENbHOIO 3Have-
HUA. BblAepXaHo B TeYeHne 1 MWH. Npyu OTCYTCTBUM WHOW AOTOBOPEHHOCTU, U 3aTeM BGbICTPO YMEHbLUEHO A0
OTHOCUTE/IbHO HU3KOTO 3HAYEHUS, Npexae Yem 6yaeT OTKNUYeHOo. AN 4aHHOT0 UCNbITAHUA 3/1eKTPOMArHUT-
HOe YCTPOCTBO MOXET OblTb OTK/IHOYEHO OT EMKOCTHOIO AeNNTeNns HanpsaxeHus.

M3mepeHus anekTpruyeckoih emkoctun C. tg 6 (7.2.501) 1 ypOBHS HaCTUYHbIX pa3psaoBs (7.3.2) MOryT 6biTb
npoBeAeHbl BO BPEMSA UCNbITAHUA NEepPeMEHHbIM HanNpsXXeHUeM eMKOCTHOro AeNnTens uaM Ha nogcucremax.

7.3.1.502 VicnbiTaHWe NOBbIWEHHbIM HaNPsHXXeHNEM NPOMbILLIEHHOW YacTOTbl U MU3MEepeHUe anekTpuye-
CKOW eMKOCTU, tg 6 eMKOCTHOrO AeNNTe s HanpsHXKeHWs UIW ero KOMNOHEHTOB

Kaxablli eMKOCTHOIW AennTenb HanpsaXeHWs WM eMKOCTHOW MOoAynb AO0/KHbI 6biTb MCMbITaHbl Nepe-
MEHHbIM HanpsHXeHneM c U3MepeHneM emMmKocTu utg 6. MicnbiTaTeNnbHOEe HaNpPsHKeHWe NpuknagbiBaeTca Mexay
BbIBOAAMW BbICOKOr0 HanmpsXXeHUs U 3a3eM/eHUeM Mpu UCMbITAHUM €MKOCTHON CHOpKM M Mexay BbiBOAAMMU
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npy UCnbITaHUU MOAYNSA NPU YCAOBUUN, YTO BbIBOA HU3KOTO HaNpshkeHUs fo/KeH 6biTb MOAKMNIOYEH Hernocpes-
CTBEHHO UMW Yepes3 Manblii UMNegaHc K 3eM/ie BO BpeMs 3TOro ucnbiTaHusa. Kpome Toro, Bo BpeMs UCNbITaHNA
He [0/1KHO BO3HMKATbL Npo6os (cm. 7.2.501.1) nnm nepekpbiTUA N30NALUN.
EmkocTb C go/mkHa 6biTb M3MepeHa nNpu HanpsxeHun meHee 15 % HOMWHaNBLHOTO MEPBUYHOTO Hanps-
xeHua UPrans oueHkn 4o 1 nocfie ucnbiTaHWs NoBbILWEHHbIM HanpsXeHWem NpoMbILLIEHHON YacToTbl.
3HayeHne ncnbiTaTeNbHOro HanpPsXeHUsa AO0/HKHO 6bITb PpaBHO

» HOMUHaNbHOE HanpsixeHne MoAyns

1.05 * ncnblTaTenbHoe HanpsXxeHne c60pkn
HOMUHaNbHOE HanpsXXeHne c60pKn

npu ncnbiTaHMM OTAENbHOIO MoAynA, ABpnAaUIerocsa 4actbto C60pKI/I.
3HayeHne ncnoiTaTteIbHOro HanpPAXeHnsa 40/HKHO 6bITb paBHO

HOMUWHaNIbHOE HanpsaXXeHue C60pKI/1

1.05 x ucnblTaTenbHoe HanpsxxeHne ETH B c6ope
HOMUHanbHOe Hanpsh)xeHne ETH B c6ope

Korga NpoBOAAT UCNbITaHMe OTAENbHON coopku, ABAAOLWelics yacTbio ETH B c6ope.

3HavyeHnsa ncnbiTateNbHbIX HanpsxeHuin gns ETH npn Um < 300 kB (guanasoH |) uan Um£E 300 kB (gna-
nasoH Il) 4O/MKHbBI UMEeTb COOTBETCTBYHOLLNE 3HAUYEHUSA, NpUBeAeHHble B Tabnuuye 2 MIOK 61869-1. B 3aBuUCH-
MOCTW OT HanboNblIEero 3Ha4YeHUa HanpsXXeHus 4N 06opyaoBaHNUS.

MpumeyvaHne 501 — MNpumep ucnbITaTeNbHbIX 3HAYEHUA mogynelt n ctekoB gns ETH 525 kB npuBegeH B
Tabnuue 510.

MakcumanbHoe HanpshkeHne gnsa obopypoBaHua — Um = 525 kB.
HoMunHanbHOe KpaTKOBPEMEHHOE BblAepXNBaemMoe HanpsKeHne NpoMblLLIeHHOR yacToTel — 680 kB.

Tabnuua 510 — VcnbiTatenbHble HanpshkeHnsa A8 moayneii, c6opok n ETH B coope

Konuuectso AeiicTByloUine 3HAYEHNA UCNbITATeNbHbIX HANPSAXeHNii. kB
moaynei c6ope! mogyneit c6opok ETH B c6ope
2 — 340 x 1.05 — 680
4 2 170 x 1.05 340 x 1.05 680
6 3 113 x 1.05 227 x 1.05 680

EMKOCTb C 1 tg 6 AO/MKHbI GblTb M3MEPEHbI NPU CeayuemM HanpsHkKeHnm:

HOMMWHa bHOE HanpsaXeHune moaynsa
uicst = NPrx HOMWHanbHOe HanpsxeHune C60pKV]

nnmn
" _ w HOMWHaNbHOEe HanpsXxeHve c6opku
test~ Pr* HomuHanbHoe HanpsxeHue ETH B cbopke
7.3.1.503 VcnbiTaHne HanpsXXeHWeM NPOMbILW/IEHHO YacTOTbl HA HU3KOBOJ/IbTHOM BbIBOAE EMKOCTHOTO

Lenutens HanpsKeHus

EMKOCTHblE AeNNTeNn HanpsXeHUs C HU3KOBOJIbTHbIM BbIBOAOM [O/DKHbI 6blTb MCMbITAHbl B TeYeHUe
1 MUH Hanmps)XXeHneM MexJy HU3KOBOJIbTHbIM U 3a3eM/IieMblM BbiBOAaMU. VicnbiTaHne nMpoBOAST Npu nepe-
MeHHOM HanpskeHun 10 kB (cpepHekBajpaTuyeckoe 3HayeHue). ECM HW3KOBONbTHbLIA BbIBOJA HE nofBep-
raeTca aTMocepHbIM BAMAHUSAM WKW eCNy YCTPOWCTBO ANA Nepefayn 4acTOTHOro CuUrHana ¢ 3aluToi oT
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nepeHanpsxeHusa aBnaseTcsa YacTblo ETH, TO nepemeHHoe ncnbiTate/lbHOE HanpshkeHue AO/MKHO 6biTh 4 kB
(cpepHekBagpaTyeckoe 3HaveHue).
- Bo Bpems 3T0ro ncnbiTaHnsa 3/1eKTPOMAarHUTHOE YCTPOICTBO He OTK/lo4aeTcs.

MpumevyaHne — VcnbiTaTeNbHOE HANPSXKEHNE NPUMEHUMO K EMKOCTHBIM TPaHC(OpMaTopam HanpshKeHUs C 1
6e3 BCcromorare/ibHoro 060pyA0BaHNs 47151 NEPeAaqn YacTOTHOTO CUTHASTA C 3aLLYMTOl OT NepeHanpPsKEHMs!.

- Ecnu 3alunTHbI paspsagHuK Mexay BbiIBOAAMU HU3KOTO HanpshKeHUsa 1 3eMseil BKIYeH, To cnegyeT
npefoTBpaTuTh ero cpabarbiBaHMe BO BpeMs UcnbiTaHnsa. BcnomoraTesibHoe YacToTHOe o6opyAoBaHue fonx-
HO 6bITb OTK/IOYEHO BO BPEMSA UCMbITAHUS.

- Ecnu ucneltatenbHoe Hanps)keHue C/ANWKOM Mano AR KoopAMHaLUU U30M1ALUN BCNOMOraTenibHOro
4acTOTHOro 060pyA0BaHNSA C BbIBOLOM HU3KOFO HanpseHus, 601ee BbICOKME 3HAYEHNUSI MOTYT 6bITb cornaco-
BaHbl NO 3anpocy nokynartens.

7.3.1.504 McnbiTaHWe NOBbIWEHHbIM Hanps)XeHWeM MPOMbIW/IEHHOW 4acToTbl Ha 3/1eKTPOMarHMTHOM
ycTpoiicTBe

7.3.1.504.1 VcnbiTaHne U30NAUUN 3NEKTPOMArHUTHOTO YyCTPOCTBa

McnbiTaTenbHOe HanpsXXeHne AO/HKHO ObiTb NPUIOXKEHO MeXAYy NPOMEXYTOYHbIM BbIBOAOM Hanpsxe-
HUSA 1 3eMseid. 3HaYeHne UCNbITaTe/IbHOTO KPAaTKOBPEMEHHOTO BblAEPXUBAEMOTO HAMPSHXEHUSA NMPOMbILINEH-
HOIi YacToTbl AO/KHO BbITb

(cpefHeKkBagpaTUYeCcKoe 3HaueHue).

YacToTa ncnbliTaTesibHOro HanpsXXeHns MOXeT 6biTb yBesinyeHa 1 6biTb Bbille HOMUHAIBHOTO 3HAYeHus,
ANA Toro 4to6bl NpeAoTBpPaTUTb HacbiWeHne cepaeyHuka. NMpoao/HKUTENbHOCTb UCMbITAHMA AO/XHA COCTaB-
Nnate 1 MmH. OHaKo ec/nn yactota UCnbliTaTe/IbHOro HanpsXXxeHusa npesbillaeT HOMUHA/IbHYIO YacToTy BABOE,
TO NPOAO/IKUTENBHOCTb UCMbITAHUA MOXET ObITb YMEHbLEeHa ¢ 1 MUH A0 cnefyloumnx 3HauyeHui:

yOBOE€HHaa HOMWUHa/lbHaa YyacToTa C.

NPoOAO/HKUTENBHOCTL UCMbITaHUA = 60 *
yacToTa uUcnblTaHus.

MuHumManbHaa Npoao/HKUTENbHOCTL paBHa 15 c.

MpumeyaHune 501 — Ecnu 3awuTHOE YCTPOICTBO NOAKIOUYEHO K 3/1EKTPOMArHUTHOMY YCTPOIACTBY, TO creayeT
npeAoTBPaTUTL ero cpabarbiBaHne BO BPEMS UCTbITaHUS. 3aLUMTHBIA NPOMEXYTOK, BK/IOUEHHbIN yepes3 BcrioMoratesibHoe
yacToTHOe 060pyoBaH1e, A0MKEH GbiTb 3aKOPOUEeH BO BPeMsi UCTbITaHMs.

7.3.2 V/I3mepeHne ypoBHSA YaCTUYHbIX pa3panos

7.3.2.2 TMpoueaypa U3MepeHnsa ypoBHA HaCTUYHbIX pa3panos

B HacTosiwem cTaHAapTe NpUMeHST TpeboBaHua 7.3.2.2 MOK 61869-1 co cnegyrowumMmm n3ameHeHus-
M.

Ecnu ToNbko YacTb EMKOCTHOTO fle/INTeNs HanpshxeHus byaeT ncnbiTaHa, To 3Ha4eHne ncnbiTaTelbHoro
HanpsxeHua 6yaeT paBHO.

HOMWHa/IbHOE HanpsaXeHune moayna

1.05 * ucnbiTaTenbHoe Hanpsaxexnne ETH *
HOMWHanbHoe HanpshxeHne ETH

nnn

HOMWHaNbHOE HanpshkeHne c60pKu

* *
1.05 * ncnelTaTenbHoe Hanpsh>xeHne ETH HOMUHaNbHOE HanpsxeHne ETH
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7.3.5 VicnbiTaHWe Ha COOTBETCTBME KlaCCy TOYHOCTU

7.3.5.501 TlMpoBepka K/acca TOYHOCTU

MpoBepka knacca TOYHOCTW A0/KHA 6bITh NPOBEeAEHA NPY HOMUHAILHOM HaNpsHXKeHUN NPOMbILIEHHON
4acToTbl, OKpyxXatlLein Temnepatype n Ha ETH B c6ope unu Ha 3KBMBaANEHTHON CxeMe A1 KNacCcoB TOYHOCTH
bl B cooTBeTcTBUM C Tabnuuen 511.

Tab6nunya 511 — Pasgensl npoBepku knacca TO4HOCTU (Npumep)

McnbiTaTenbHble Avana3oHbl HOMWHaNbHOM MOLWHOCTHK. %

AvanasoH Il
nanasoH |
A Koat puumeHT mouwHocTu 0.8
KoathpuyneHt mouyHocTu 1. o
B H (UHAYKTUBHBIA).
TopuuHas (bie) anpsxenue HopMWpoBaHHble 3HAYEHNS HOMUHANb-

HopmupoBaHHble 3HauyeHunsa

comoTKa(un) npoeepku HOIi MOWHOCTH N
HOMWHaNbHOWN MOUWHOCTH
ot 10 10 BA ot 10 go 100 BA
M3meputenbHblii 3alWmnTHbIi N3mepuTenbHblit 3awmnTHbIA
OpHa 0 — 25 —
namepuTesibHasa 1
06MOTKa 100 — 100 —
— 0 — 25
0.05k Up,
OfHa 3awutHas — 100 — 100
06MOTKa _ 0 o 25
FV *UPr _ 100 _ 100
V3veputensHas 0 0 25 0
OpHa vave- 1x0* 100 100 100 100
purenbHas v 3awmTtHas 0 0 0 25
0fiHa 3alumMTHas 0.05 x UPr 100 100 100 100
06MOTKM 3awwTHas 0 0 0 25
A”xo* 100 100 100 100

MpumevyaHne 501 — MpumeyaHus AN IKBUBASIEHTHOI CXEMBI:

a) 9KBMBAIEHTHAs CXeMa MOXeT ObITb UCMOMb30BaHA, €C/I CPABHEHNE MEXY WUCMbITaHWeM Ha COOTBETCTBUE
Knaccy TOYHOCTU Ha TpaHcthopmaTope B c60pe BO BPEMS TWUMOBbLIX UCTbITaHWIA U UCTIbITAHWEM Ha COOTBETCTBUE Klac-
Cy TOYHOCTM MPU IKBUBAIEHTHOM CXeme MoKas3asio, YTO pas/inune mMmexay U3MepPeHHbIMU 3HavyeHUsMU MeHee Yem 20 %
npeaesios kacca TOYHOCTH:

b) uTO6LI peann3oBaTb IKBUBASIEHTHYIO CXeMy, AEMCTBYIOLMIA KOHAEHCATOP UAN Apyrne KOHAeHcaTopbl MOryT
6bITb UCMOMb30BaHbLI. EC/IM NPUMEHAIOT Apyrae KOHAEHCATOPbI, TO OHW MOTYT GbITb NOACTPOEHbI K (DAaKTUYECKUM U3MEPEH-
HbIM 3HaYeHUsAM.

PucyHok 512 — Mpumep guarpammbl norpewiHocty ETH knacca 1 ans npoBepku Knacca TOYHOCTU
Ha 3KBUBAIEHTHOI cxeme
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MpumevaHnne 502 — ETH B cbope 1 aKBMBAIEHTHAsA cxema:

a) rpaHuLy U3MeHeHWii NorpeLHOCTU BCIeACTBME U3MEHEHMNI TeMnepaTypbl M YacTOTbl MPW UCMO/b30BaHNMN TPaHC-
chopmaropa B npeenax ero HopMasibHbIX AVanasoHoB TeMnepaTypbl ¥ YacTOTbl AONYCTUMO ONpeAensTb B XyAWwunx ciy-
Yasax BUAHWA TeMMNepaTtypbl 1 YacToTbl, MPOMCXOAALLMX OAHOBPEMEHHO. Ta rpaHuLia 3aBUCUT OT TUNa JUINEKTPYKA KOH-
[eHcaTtopa 1 UcnosHeHus. Ha gnarpaMmme NOrpeLuHoCcTH, NPUBEAEHHON Ha pucyHke 512. o603HaueHsbl 20 % + rpaHuua.
paHunLly onpeaenaeT N3roToBuTe b:

b) ecnu nposepka Knacca ToYHOCTY ByaeT nposegeHa Ha ETH B cb6ope, To rpaHula 6yaet onpefeneHa usrotosu-
Tenem n fobasnieHa 41 COBMECTHOro BO3[eNCTBUS HYacTOTbl U Temneparypbl.

7.3.5.502 lpuemo-caaToyHble UCMbITAHUA Ha COOTBETCTBUE K/TACCY TOYHOCTU U3MEPUTENILHOIO EMKOCT-
HOro TpaHcdopmaTopa HanpaxeHns

Mpuemo-cAaTo4YHble UCMbITAHWA HA NPOBEPKY TOYHOCTW AO0/DKHbI GbiTb MPOBEAEHbI MPY OKpYXaloLei
TemMnepaTtype nNpu YMeHbLIEHHOM KONMWYeCcTBe HanpsXeHWin uan/m Harpysok U npu HOMUHaNbHON 4acToTe
(cm. 5.6.501.3, Tabnuya 511) npu ycrnoBuu, 4To €cTb pe3ynbTaTbl TUNOBbIX UCNbITAHWI Ha nogo6Hom ETH
M YMEHbLIEHHOE KO/IMYeCTBO WCMbITaHWii SBNSETCA [0CTATOYHbIM, A/ TOro 4YTo6bl MOATBEPAUTb COOTBET-
cTBue 5.6.501.3.

7.3.5.503 Mpuemo-caaToyHble UCMbITaHWSA Ha COOTBETCTBME KNacCy TOYHOCTM 3aLUTHOrO eMKOCTHOro
TpaHcdopmaTopa HanpsxeHus

Mpruemo-caaTouHble UCNbITAHUA Ha NPOBEPKY TOYHOCTU A0/DKHbI ObiTb NPOBEAEHbI NPU OKPYyXatoLwei
Temnepartype, NpuM yMeHbLIEHHOM KONMYECTBE HanpsXeHwui unau/u Harpy3ok M nNpyv HOMUHaNbHOW 4YacToTe
(cM. 5.6.502.3. Tabnuua 511) npu ycrnoBumK, YTO eCTb pe3ysbTaTbl TUNOBbLIX UCMbITaHWIA Ha nofo6Hom ETH
N yMEeHbLUEHHOE KONMYEeCTBO UCNbITAHWA ABNSETCH AO0CTaTOYHbIM, ANS TOro 4Tob6bl NOATBEPAUTL COOTBET-
cteue 5.6.501.3.

7.3.7 VicnbiTaHne Ha repMeTUYHOCTb 060/104KM (Kopnyca) Npu TomnopaType OKpyXakLl,ero Bo3-
ayxa

7.3.7.501 T'epMeTUYHOCTb EMKOCTHOTO AENUTENS HaNPsAXeHWA C XXUAKoW nsonauuei

McnbiTaHne Ha repMeTUUYHOCTb AO0/IKHO 6biTb MPUEMO-CAATOYHBIM UCMbITAHUEM €MKOCTHOrO Aenutens
HanNpPsXXeHUsa AN OTAENbHLIX MOAyNe.

McnbiTaHne Ha repMeTUYHOCTb J0/KHO 6blITb NPOBEAEHO C AAaBNEHUEM XUAKOCTU Bbille paboyero faB-
NleHnsa. B 3aBMCUMOCTU OT TuUMa YCTPOMCTBA pacliupeHns Aas8 eMKOCTHbIX MOAYNeN, B TeyeHne 8 u.

MpumevaHune 501 — lMocornaweHnio Mexay U3roToBuTenemM 1 nokynaTesem Moxer 6bITb onpegeneHo cneuu-
aJ/lbHO€ ucnblTaHue C uenblo noArBepXaeHna repMeTuHHOCTU EMKOCTHbIX Mo,u.yneﬁ.

7.3.8 VcnbiTaHne 060/104KN (Kopnyca) gaBneHnem

7.3.8.501 MMpoBepka yCTOWYMBOCTU K peppope3oHaHcy

3TN UCMbITAHUS [O/MKHbI 6bITb NpoBeAeHbl HA ETH B c6ope nan Ha 3KBUBA/IEHTHON CXeMme.

MepBnYyHOE wncnbiTaTeNbHoe HanpsxeHue Up, KONMNYECTBO 3aMblKaHWA Ha BTOPUYHbLIX TepMUHaNax u
npeaenbl NepexofHblX XxapakTepucTuk konebaHunii oppopesoHaHca HOpMUpoOBaHbI B Tabnuue 512.

Tab6bnunuya 512 — lMpoBepka YCTONUMBOCTM K heppope3oHaHcy

KonnyecTtso KOpPOTKMUX

MepBUUHOE HanpsxeHne o AnuTenbHOCTb KOoNnebaHwuii MorpewHocTsb nocne
3aMblKaHWUil Ha BTOPUYHbIX
(cpepHekBagpaTnucckoe) BbIBOAAX dcppopcsoHamca Tp, ¢ anutensHocTn TF. %
°8 3 S0.5 S10
3 S2 S10

Fv-Upr

MeToA ucnbiTaHMA [O/HKEH COOTBETCTBOBATb 7.2.503, 3a NCKIOUYEHMEM KO/MyecTBa HanNpshkeHuii n Ko-
pPOTKMX 3aMblkaHuWii. ETH cunTaeTcs BbigepxaBLlM NpoBepKY Ha oeppopesoHaHc. ecnu npegenbl NPoA0IKuN-
TENbHOCTU U NOTPELLHOCTM He NpeBbiWalT Nnpeenos, HOPMUMPOBaHHbLIX B Tabnuye 512.

7.3.8.502 Tlpuemo-caaToyHble UcnbiTaHNA BCNOMOraTe/ibHOroO YacTOTHO-NepeatLero obopygosaHns

7.3.8.502.1 Mprnemo-caaTouHble UCNbITAHUS OTBOAHON KaTylWkn (PunbTpa NpucoesuHeHns)

Cnepgylouime npuemo-caToyHble UCMbITAHWA NPOBOAAT AN1A OTBOAHOW KaTywKkun (punbTpa npucoeanHe-
HUSA):

a) n3MmepeHne nMnegaHca Ha NPOMbILLIEHHON YacToTe:
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b) ncnbiTaHne nepeMeHHbIM TOKOM.

McnbiTaHne AOMKHO 6bITh NPOBEAEHO B TeYeHne 1 MUH Ha HanpsXXeHUW NPOMbILLIEHHON YacTOTbl MeX-
4y BblBOJaMW OTBOAHON KaTywku (punbTpa npucoefuHeHus). McnbiTaTeNlbHOE HanpshKeHue AO/KHO 6biTb
HaCTPOEeHO Taknum o6pa3om, 4To6bl JOCTUTHYTb TOKa 1A (cpegHekBaapaTuyeckoe).

7.3.8.502.2 Mpuemo-caaTovyHOe UCNbITaHUEe yCTPOCTBA OrpaHNYEHUs HanpshHXeHuns

Mpuemo-cAaToyHoe ucnbiTaHne AaHHOT0 YCTPOicTBa HOPMUPOBAHO criefyloWw M 06pa3om:

a) AN BO34YLHOro paspsjHuka.

N3mepsalT NnpobuBHOE HanpsXeHue Npu NpoMbILLIEHHON YacToTe;

b) ANS HENWHEHOro pa3psfgHMKa C UCKPOBLIM NMPOMEXYTKOM.

McnbiTaHne NnpoBOASAT NPOAO/KUTENbHBIM HOPMUPOBAHHBIM BblAEPXUBAEMbIM HANPSHXXEHWEM NepemMeH-
HOro ToKa. McnbiTatenbHOe HanpsXeHue He AO0/HKHO ObiTb MeHee 1 kB felicTBYlOLWEro HanpsXxeHus nepe-
MEHHOrO0 TOKa.

7.4 CneunanbHble UcnbiTaHnsa

7.4.1 VcnbiTaHWe NepBUYHbIX BBOAOB Ha YCTOWUYMBOCTb K HANPSAXEHUIO CPpe3aHHbIX TPO30BbIX
MMNYNbCOB

B HacToswem cTaHgapTe npuMmeHsAloT TpeboBaHus 7.4.1 M3K 61869-1 co cnefylowmm N3mMeHeHneMm.

Ana ETH aTto ncnbitaHne TUnoBsoe.

Hanps)keHne J0/MKHO 6bITb HOPMUPOBAHHbLIM FPO30BbIM MMMYNbLCOM cornacHo M3K 60060-1, cpe3aH-
HbIM MOC/ie TOro, Kak aMnNanTyAgHoe 3HavyeHne JocTurno ot 1.2 4o 8 mKc.

MpumeyaHue 501 — VcnbiTaHWe cpe3aHHbIM UMMY/IbCOM 3aMEHSIET UCTbITAHWE YaCTUYHBLIMU paspsifgamMu co-
rnacHo M3K 60358.

7.4.2 NcnblTaHne NepBUYHbIX BBOLOB HAa YCTOWUYMBOCTb K HANPAXEHNI0 MHOTOKPATHbIX Cpe3aH-
HbIX UMMNY/bCOB

Tpe6oBaHua 7.4.2 He npuMeHsOT ana ETH.

7.4.3 N3mepeHue 3/I0OKTPUUYECKON eMKOCTU U TaHTeHca yrna AUanekTpuyecknx notepb

B HacToswem cTaHgapTe NnpuMeHsatoT TpeboBaHus 7.4.3 M3K 61869-1 co cnefylowmnum N3MeHeHNeM.
Ona ETH 3To ucneltaHne npuemo-caaToyHoe.

7.4.6 McnblTaHWe HA YCTOWYMBOCTbL K 31E€KTPUUYECKON Ayre nNpu BHYTPEHHEM KOPOTKOM 3amblKa-
HUK

TpeboBaHusa 7.4.6 He npumeHaoT ana ETH.
7.4.501 OnpepgeneHne TemnepaTypHOro koadduymneHTa

OnpegeneHne TemnepaTypHbIX KO3(hUUNEHTOB ANS 3HavyeHUa emkocTn C, n C2 n nx 3HayeHuin tg 5
OO0/KHO 6bITb MpoBegeHo cornacHo M3K 60358.

7.4.502 MicnbiTaHMe KOHCTPYKLWKU HA FEPMEeTUYHOCTb EMKOCTHbIX MOAy/nei

OT0 ucnbiTaHne npoBOAAT C UeNnbio NoATBEPAUTb Ka4yeCTBO KOHCTPYKUMU Ha npeamMeT repMeTuyHocTun
€MKOCTHOIro moaynsa u cooTseTcteue TpeGOBaHMﬂM 6.1.4.

MpumevyaHune 501 — ITO UCTbITAHME HE SIBMISIETCS UCMbITAHWEM Ha cTapeHue. OHO He MpeaHasHayYeHo ans
peLLeHUs NPOB/IEM C TEPMETUYHOCTBIO 13-3a CTapeHUsl, KOTOpblE HAB/IOAATCS B pamMKkax 0Co6bIX KOHCTPYKLMUIA eMKOCT-
HbIX YaCTel AeNNTENS HANPSHKEHUSI.

WcnbiTaHne cnegyeT NpoBOAUTL NMPU AaB/EHUN XUAKOCTU He MeHee yeM Ha 105 Ma Bbiwe Makcumanb-
Horo paboyero gaBsieHNs, KOTOPOe MOr0 6bITh JOCTUTHYTO NPV HOPMabHbIX YCNI0BUAX 3KCAAyaTaunu n npm
Temnepatype 80 'C B TeyeHue 8 u.

EMKOCTHbIV gennTtenb HanpsXXeHua Ao/KeH 6biTb cobpaH B HOpMasbHbIX paboynx ycnosusax. YCTpoli-
CTBO paclUMpeHns eMKOCTHOTO MOyt MOXeT 6biTb OTAe/IbHO OTKaIMGPOBAHO A1 UCMbITAHUA NpK Temnepa-
Type 80 'C. CooTBeTCTBYylOLWAA CXema MOXeT 6blTb cobpaHa Mo HaNU4Mio MexaHuvyeckux gecdopmauuii npu
npesbiweHnn gasneHma 105 Ma.

EMKOCTHbIA fenuTenb HanpsXeHUs ¢ XUAKUM OUINEKTPUKOM CUYMTAeTCs BblAEpPXaBW WM MCNbiTaHue,
eC/in OTCYTCTBYIOT CBUAETENbCTBA YTEUKM BO BPEMSA U NOCAE UCMbITAHUS.
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Mpunoxexune 5A
(o6sA3aTenbHoe)

Tunosas gnarpammMa OMKOCTHOTO TpaHcdopMmartopa HanpsXeHus

Ha pucyHkax 5A.1 n 5A.2 npeactasneHa Tunoeas gnarpamma ETH.
EwAcTHkA A— NT b

HOPp— M
OmMraTanrbIHMIAnaBy
O A
alllpy® TyHmMmL
&XX*aBONUTHbL*EBHA*XAT3p —-C,
KOMIOMVIOHHO*
OOnpCrrsnAm*
NPOVIOYKHTY WBa UMPAHHYA  O-—--—-- - AT ANA%NKHT
JuihA iiw
NpPVWWWVTWHH* L-O
n %5 kw h L mila. Hy 1j| V.
pouwyTo **» kwhoto» L 9 Mypuumme xoeomp!
HamKMTMm ~r
o)
HW W T** m3gpwztpp SMUWM
AMUWKNH L UM 11 O w

PucyHok 5A.1 — MpumMep gnarpammbl A1 EMKOCTHOTO TpaHcdopMaTopa HanpshkeHus

PucyHok 5A.2 — Tpumep anarpammsl 4719 EMKOCTHOrO TpaHcdhopMaropa HanpshkeHns ¢ BCroMoraTeslbHbIM YacTOTHbIM
obopyaoBaHeEM
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MpunoxexHne 5B
(cnpaBoy4Hoe)

MepexoaHas xapakTepucTuka eMKOCTHOTO TpaHcdopmaTopa HanpsxeHns
B YC/IOBUAX HENCMPABHOCTM

Hanbonee cyuiecTBeHHO Npo6aemMoli nepexofHbIx npoLeccos Ans ETH. Ncnonb3yoLwero eMKOCTHbI AenvTenb B
KQUEeCTBE JaTuvKa BbICOKOTO HAMPSHKEHUS, ABNSieTCA 3dDIEKT OCTATOUHbIX 3apsiaoB.

OcTaroyHble 3apAgpl MOTryT COXpaHATbLCA B €éMKOCTHOM AenuTtesie nocse ero OTkIl4YeHns OT CEeTU B TeYeHne He-
CKOMbKUX [iHEN, ECNn UX YPOBEHb 3aBUCWT OT thasbl CUHYCOWAbI HAMPSHXKEHWSI B MOMEHT BbIK/OYEHUS. XyALWMM C/lyYaeM

ABMIAETCA TOT MOMEHT, KOrJa HanpskeHue HaxoamTcs B CBOEM MakCUMaslbHOM 3HayeHnn 42 Up. B 3TOM cnyyae KoHAeH-
cartop BepxHero nneva genutens C, octaeTcs 3apskeHHbIM, COXpaHAsA 3apsas,

g, =C, - A2 *Up, B TO BPEMs Kak KOHAEHCATOP HWKHETO niedYa C2 pas3psanTCcs Yepes 3/1eKTPOMarH1THoe yCTpoii-
CTBO.

EC/m NnoBTOpHOE BK/OYEHUE TpaHcopMaTopa HanpshKeHWst NPOU30AET MNP Ha/MuMKM OCTaTOYHOrO 3apsaa Ha
KOHZEHCaTope BEpPXHero nseva Ae/MTensi, BO3HUKHYT NepexofHble XapakTepucTuki, OH GyaeT TeM WHTEHCUBHEE, Yem
60/1ee pasHMLA B HAYA/IbHBIX U KOHEUHbIX 3HAUEHUSIX 3/IEKTPUYECKNX 3apsiaoB. B 3TOM npouecce NoOMMMO EMKOCTel ae-
JIUTENIS yUaCTBYET U 3/IEKTPOMArHUTHOE YCTPOICTBO, B pe3y/ibTaTe Yero norpellHoCTb BbIXOAHOMO HanpsKeHUst BO Bpemst
NepexoAHOro NPoLecca MOXET 4OCTUIaTh OUeHb GOMbLLMX BEMNUMH.

V |> _/\ =-42 Up (5B.1)
P Ci1+C2
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Mpunoxexune 5C
(o6si3aTenbHOE)

BbicOKOYACTOTHbIe XapakTepucTUkyn eMKOCTHOTO TpaHcopmMaTopa HanpsXeHus

B M3K 60358 13/10)keHbl 1 HOPMUPOBaHbI BbICOKOYACTOTHLIE XapakTepUCTUKK, TPeBOBaHUS U UCTbITAHUSA, 3HAYN-
Mble 419 NpyMeHeHna ETH B 4aCcTOTHbLIX cucTemax.

CogepxaHve M3OK 60358:

- BbICOKOYACTOTHAA EMKOCTb 1 3KBUB&JIEHTHOE MOC/Ie0BaTE/IbHOE COMPOTUB/IEHUE:

- napasuTHasi EMKOCTb W NPOBOAVMOCTb BBOAA HU3KOTO HamnpshXeHus:

- BbICOKOYACTOTHbI TOK KOHAEHCaTopa CBA3Y;

- WN3MEpEHVE BbICOKOYACTOTHOM EMKOCTM U 3KBMBAJIEHTHOIO MOC/1e40BaTE/IbHOTO CONPOTUB/IEHNS.

MonoxeHns MOK 60358 cnegyeT NpyMeHATb B YacTy TpeboBaHWi 1 UCTNbITaHWA, NPeAbABASEMbIX K BbICOKOYACTOT-
HbIM Xapaktepuctikam ETH.
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MpunoxeHne A
(cnpaBoyHoe)

CBeAeHNs 0 COOTBETCTBUU CChIIOYHBIX MEXAYHapOo4HbIX CTaHAAPTOB
MeXrocyfapcTBEHHbIM CTaHjapTam

Ta6nuua [JA.1

O603HAUEHNE CCbYIOUHOTO CrereHb O603HaUEHVE Y HAVIMEHOBAHWE COOTBETCTBYIOLLETO MEXTOCY-
MEXZyHapOHOro CTaHaapTa COOTBETCTBUS [APCTBEHHOO CTaHaapTa

IEC 61869-1:2007

IEC 60038 ed7.0 (2009-06) MOD FOCT 29322—2014 (IEC 60038:2009) «HanpsxeHus
cTaHAapTHbIe»

IEC 60060-1 *

IEC 60050-436 HoT FOCT IEC 60050-436—2014 «MexayHapoaHbIiA 351ek-
TpoTexHU4eckuii cnosapb. Masa 436. CunoBble KOHAEH-
caropbI»

IEC 60050-601 :

IEC 60050-604

IEC 60358 0T FOCT IEC 60358-1—2014 «KoHAaeHcaTopbl pasfenu-
TenbHble N eMKOCTHble genuTenu. Yactb 1. O6wue npa-
Buia»

IEC 60481 —

* COOTBETCTBYIOLMIA HALIMOHAbHBIN CTAHAAPT OTCYTCTBYET. [L0 €0 NPUHATUS PEKOMEH/YETCS UCMo/b30BaTh nepe-
BOZ, HA PYCCKMIA Si3bIK JAHHOTO MEXAYHaPOAHOro CTaHaapTa.

MpnmeyaHune — B HacTosAwel Tabnuue 1CNonb30BaHbl cieaytolme ycnoBHble 0603HaYEHNS CTENeHn CooT-
BETCTBUSA CTAHAAPTOB:

- FOT — ngeHTnYHbIE CTaHJapThl;

- MOD — moauntuumpoBaHHble cTaHaapTbl.
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