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Mpeancnoeue

Llenw, ocHOBHLIE NPUHLMMBLI M 0BLKMe NpaBuna npoBedeHnsa paboT No MeXrocyqapCTBEHHOW cTaHgap-
Tusaumm yctaHosnedbl FOCT 1.0 «MexrocynapcTeeHHas cucTeMa cTaHaaptuaaumu. OCHOBHbBIE NMONOXKEHUA»
1 FOCT 1.2 «MexrocyaapcTBeHHasa cuctema ctangapTtusauuv. CTaHaapTsl MeXrocyaapcTBeHHbIe, npaBuna
M pekoMeHZaLuKn No MexrocyaapcTBeHHON cTaHdapTusauuun. Mpaeuna paspaboTku, NPpUHATUS, 0BHOBNEHWS
M OTMEHbI»

CeBegeHus o cTaHgapTe

1 MOOTOTOBINEH ObuecTBoOM C OrpaHWYeHHOW OTBETCTBEHHOCTbH Hay4yHo-mMeToguuyeckuini LEeHTp
«3nekTpoMarHuTHas comectumocTb» (000 «HMLL 3MC») Ha ocHoBe COBCTBEHHOTO NepeBona Ha PYCCKURA
A3bIK @HMMOA3BIYHOM BEPCUM CTaHOAPTA, yKa3aHHOro B NyHKTe 5

2 BHECEH ®epepankbHbIiM areHTCTBOM MO TEXHUYECKOMY peryrnvpoBaHUi0 U MeTponorun

3 MPUHAT MexrocynapcTBeHHbIM COBETOM MO CTaHZapTM3aLuW, METPONorum u ceptudukaumnm (npo-
Tokon ot 31 aBrycta 2023 . Ne 164-11)

3a NMPUHATWE NporosiocoBanu:

KpaTkoe HaumeHoBaHUe CTpaHbl Kog ctpaHbl no MK CokpaleHHoe HaunMeHOoBaH1e HaunoHansHoro opraHa
no MK (MCO 3166) 004—97 (CO 3166) 004—97 no cTaHgapTuaaunm
ApmeHus AM 3A0 «HaunoHanbHLIA opraH No cTaHgapTU3aUun

1 MeTponoriny» Pecnybnvku ApmeHus

benapycb BY locctangapt Pecnybnvkn benapych
Kuprunzns KG KblpreisctaHgapT

Poccug RU PoccraHgapt

TamKkukmucTaH T TagxukcTaHgapt

YabekucTaH uz Y3ctangapt

4 MNpuvkasom ®egepanbHOro areHTCTBa No TeXHUYECKOMY perynMpoBaHuio U metponoruv ot 20 ceHTabps
2023 r. Ne 891-cT mexrocygapcTeeHHbln ctangapt MOCT IEC 60990—2023 BeegeH B AeliCTBME B KayecTBe
HauwnoHanbHoro craHgapta Poccunckon ®egepauun ¢ 1 ausapsa 2024 r.

5 HacTtosilwmin cTangapT uaeHTu4eH mexayHapogHomy ctadgapty [EC 60990:2016 «MeTtoabl namepe-
HUSA TOKa MPUMKOCHOBEHWUS WM TOKa 3awmTHoro nposogHuka» (Methods of measurement of touch current and
protective conductor current, IDT).

MexgyHapoaHeI cTangapt paspaboTtaH TexHudeckum komutetom TC 108 «BescnacHOCTe 3MEKTPOH-
Horo obopynoBaHua B obnacty ayguo/Buaeo, MHMOPMALMOHHBIX U TENeKOMMYHUKALWOHHBIX TEXHOMOTUA»
MexayHapooHoW anekTpoTexHudeckon kommccun (IEC).

[Mpy NpUMeHeHUn HacToslero cTaHgapTa peKoMeHOyeTCa UCMOoMb30BaTbk BMECTO CChINOYHbIX MEXAY-
HapofHbIX CTaHAaAPTOB COOTBETCTBYIOLLME UM MEXrocyfapcTBeHHble CTaHAapThl, CBeAeHUs O KOTOpLIX Mpu-
BeJeHbl B AOMNONHUTENLHOM npunoxeHun JA

6 BBEJEH BIMEPBbIE
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HHgpopmayus o eeedeHuu 8 delicmsue (npekpauwjeHuu delcmeus) Hacmosaweao cmaHdapma u uame-
HeHUl K HeMy Ha meppumopuu yKkasaHHbix ebiuie 2ocydapcme nybnukyemcs e ykasamensx HauuoHambHbIX
cmaHdapmos, uzdasaemsix 8 amux 2ocydapcmeax, a makxe 6 cemu MiHmepHem Ha calimax coomeemcmesy-
OWUX HaUuUOHaIbHbIX 0p2aHoe Mo cmaHdapmu3ayuul.

B cnyyae nepecmMompa, UMeHeHUs Umu OmMeHbl Hacmosiuea2o cmaHdapma coomeemcemaytowas UH-
gopmayus 6ydem onybnukoeaHa Ha oghuyuanbsHOM UHmepHem-calime MexeocydapcmeeHHO20 cogema o
cmaHOapmu3sayuu, Memponoauu u cepmughukayuu e kamanoee «MexezocydapcmeeHHble crmaHdapmabi»

© IEC, 2016
© OdbopmneHue. ®IBY «MHcTUTYT cTaHgapTuaauuu», 2023

B Poccuiickon ®eaepalmm HAacTOALWMA CTAHAAPT HE MOXKET ObiTh MOMHOCTLIO UMK
o7 YaCcTMYHO BOCMPOM3BEAESH, TUPAXKMPOBAH M pacnpocTpaHeH B KayecTee ouumansHoro
n3gaHua bes paspelleHua PefepanbHOro areHTCTBa N0 TEXHUYECKOMY PerynupoBaHui

W MEeTponorvm

i
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BeegeHue

HacTosawumi ctaHgapTt 6bin pazpaboTaH B Lenax pacCMOTPEHUs BOMPOCOB, BbI3bIBAKLLMX ONaceHus B
CBA3U C MOABNEHWEM METOLOB 3MEKTPOHHOIO MepekrioYeHus], WMPOKO NPUMEHSIEMbIX B CUCTEMAX 3MeKTpo-
nutanma n OBOPYOOBAHWW, koTopble NpMBOOAT K BO3HUKHOBEHWMIO BbICOKOYACTOTHbLIX rAPMOHWYECKUX Ha-
NPSKEHUIA N TOKOB.

HacToawmi ctaHgapT npeaHasHadeHd Ans TeXHUYecKMx KOMUTETOB Mo cTaHaapTuaauuu, B obnacte ge-
ATENbHOCTU KOTOPLIX BXOAWUT MOArOTOBKA UMW M3MEHEHWe TeXHUYeckux TpeboraHuin K ncneitaHmsam OBOPY-
OOBAHWA, Bkniovas namepeHMa TOKa YTEYKW, YCTAHOBMEHHLIX B CTaHOapTax Ha npogykumio. MNpuymnHel Uc-
KIMHOYEHMSA 13 0bpalleHns TEPMUHA «TOK YTEYKUY» NPUBEOEHbI HUXKE.

MepBoHayanbHaa pedakuMsi HacTosllero ctaHgapTta Obina noarotoBneHa TEexXHUYEeCKMM KOMWUTETOM
TK 74 M3K (B HacToswee Bpemsi TK 108) B kavecTBe 6a3zoBoro ctaHgapTa 6e3onacHoCcTy.

MeToabl M3MEepPeHWA TOKa YTeYKHN

B npenbigoylieinl pegakuum ctaHgapta pacCcMaTpuBanncb BCE acreKThl, CBA3AHHLIE C K TOKOM YTEYKM»
ansa paznuyHbix Tunos OBOPYOOBAHWA, Bkntovas MeToabl U3BMEpPEeHUs TOKa YTeYKU C y4eToM huanonorm-
4YeCKOro BO30eNCTBUA U LIENEN YCTAaHOBKKW, NMPU HOPMarbHbIX YCMOBUAX U NPpUW onpefeneHHbIX YCIOBUAX HeNG-
NpaBHOCTH.

MeToabl U3MepeHusi Toka yTedkK OblnyM onvucaHbl B cTaHgapTe no pesynstatam aHanusa IEC TS 60479-1
u opyrux nybnukauuni, BknwoYaa onucaHusa bonee paHHUX METOO0B M3MEDPEHUS.

Ha ocHoBe aHanu3a BO3aencTBUS TOKa YTeUKW ObiNK caenaHbl crnefyoLllne BoIBOAbI:

- rmaeHasi npobnema He3onacHOCTH CBSAA3aHa C BO3MOXHbBIM NMPOXOXKAEHMEM OMNACHOrO TOKa Yepes Teno
YyeroBeka (3TOT TOk He 0bs3aTeNbHO paBeH TOKY, NPoTeKaloLWweMy Yepes 3alMTHbIR NPOBOAHMK);

- BO3LEWCTBME 3MEKTPUYECKOro TOKa Ha HernoBeYecKoe Tero ABMSeTCs HECKONbKO bonee CNnoXHbIM, Yem
npegnonaranock npu paspaboTke Gonee paHHMX pegakuWii CTaH4apToB, NOCKOMBEKY HEODXOAMMO YYMTLIBATh
peakLWn opraHuamMa B KOMMIEKCe.

Hwxe npueeneHbl Haubonee 3HauMMble peakUUW NPpU YCTAHOBKE NpefenbHbIX 3Ha4YeHWn ONSA Henpe-
PbIBHLIX UMMYNbCOB!

- owyuieHne (BocnpusaTue);

- peakuus ucnyra;

- OTnyckaHwe MMMobunuzauum (neTro-umMobunusauus), u

- ANEKTPUYECKWUIA OXOT.

Kaxgas M3 ykasaHHbIX YeThIpex peakuui opraHM3aMa UMeeT YHUKaNbHLIA NoporoBbid ypoBeHb. Cylle-
CTBYIOT TaKXe NPUHUUNNANbHbIE PasnMynsa B TOM, KaK HEKOTOPbIE U3 STUX NMOPOroBbIX 3HAYEHWA U3MEHSOTCS
B 3aBUCHMOCTU OT HacTOThl.

Beinv onpegeneHsl ABa TUna Toka, Tpebyowmne NnpruMeHeHnsa pasHbiXx MeTodoB usMmepeHus: TOK MPU-
KOCHOBEHWA 1 TOK 3AWLMNTHOIO NPOBOOHWMKA.

TOK NMPNKOCHOBEHWA cyulecTeyeT ToNbKO TOrAa, KOr4a YenoBeyeckoe Terno WM ero Mogens Aens-
IOTCS MPOBOOHUKOM TOKA.

Bbino Takke oTMEYeHO, YTO TEPMUH KTOK YTEUKUY Y3KE MPUMEHSANCA K HECKOIMBKUM PazfnMyHbIM acnek-
Tam: TOKY MPUKOCHOBEHWA, TOKY 3ALLMTHOIO NMPOBOOHWKA, ceoincTBamM usonsauum u . g. Noatomy
B HACTOSLLEM CTaHAapTe TEPMUH «TOK YTEYKM» HE UCMOMb3YIOT.

MNamepeHune TOKA MPUKOCHOBEHUA

PaHee B cTaHgapTax, pacnpocTtpaHsaowmxca Ha OBOPYOOBAHWE, ncnonb3oBanuck Asa TpagnuUnoH-
HbIX MeTofa M3MepeHUs Toka yTeuku. amepsanu dakTuyeckuil TOK B 3aLLMTHOM NPOBOAHWMKE UMW UCMOMb30-
BanuM NPOCTYI0 PE3UCTOPHO-KOHAEHCATOPHYHO CXeMy (NpeacTaBnsAoLLyo NPOCTYO0 MOAErb Tena), Npy 3TOM TOK
yTEeYKM paccMaTpuBancs Kak TOK, NPOXoasALLNiA Yepes pe3ncTop.

HacTosawmin ctaHgapT ycTaHaBnNMBaeT METOObl M3MEPEHWS YEThIPEX BbILLEYNOMAHYTBIX peakumid Tena
Ha BO3OeNCTBUE 3MEeKTPUYECKOro TOKa, C UCNONb30BaHUEM Bonee penpe3eHTaTUBHOW Modenu Tena.

Mopent Tena Beina BeibpaHa ana Hambornee YacThiX CMy4YaeB NopaXKeHUs 3MekTpUYecknM TOKOM B 0b-
lem cMmbicne. B OTHOLIEHWM NyTU NPOTEKaHWUA TOKa WM YCMOBWUIA KOHTAKTa MUCMONbL3yeTcs Modenb Tena Jeno-
Beka, NpMbnmkeHHasi K NONHOMY KOHTaKTy pyK UMW HOr B HOpMarnbHbIX YCNoBUsX. [na HebonbLWMX y4acTKOB
KOHTaKTa (Hanpumep, KOHTaKTa C nanblamMu) MOXeT NMOJOWTU Apyras Modenb, HO B HAcCTOSAWEM cTaHaapTe
OHa He paccMmaTpuBaeTcs.

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 5/58
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-60990-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67424
https://gostexpert.ru/gost/gost-60990-2023?utm_source=pdf&utm_medium=67424&utm_term=page

FOCT IEC 60990—2023

3 yeTbipex peakuun — peakuusi Ucrnyra u oTnyckaHue uMmobunmsaumm (neTro-mMmmobunmsauus), ces-
3aHbl ¢ NuKoBbIM 3HadeHnem TOKA MPWKOCHOBEHWA v 3aBucat oT YacTtoThl. TpaauuuoHHo npobnemsl
nopaKeHUs 3NeKTPUYEeCKMM TOKOM CBfI3aHbl C CUHYCOMAANbHbIMW CUTHanamMu, Kotopele Hanbonee yaobHO
M3MepPATb, UCMOMNb3YS UX AeWCTBYOLLME 3HAYeHUS. MaMepeHnsa NMKOBLIX 3Ha4YeHUA BonbLue noaxoaaT Ans He-
CYHYcOoWaanbHbLIX CUrHamNoB, rae oXxugawTca 3Hauumble BenuymHsl TOKA NMPUKOCHOBEHWA, Ho B paBHOiA
CTeNeHW NOAXOAAT U ONA CUHYCOMOanbHbIX CMrHanos. Cxembl, NpUBeOeHHbIe NS M3MEepeHus peakuun uc-
nyra u oTnyckaHus ummobunusaumm (paccnabneHue nocne o6e3aBMXMBAHMA) ABMAKOTCS YYBCTBUTENBHbLIMK
K 4acTOTe 1 HACTONbKO B3BELUEHbI, YTO MOXHO YKasaTb e4uHble NpefernbHble 3HaYeHNsa MOLLHOCTU U 4YacTOoTbI
M CCbINaTbCA Ha HUX.

SNEKTPUYECKW OXOT, ogHako, cea3aH ¢ AeicTayoWwnuM 3HauyeHnem TOKA MPUKOCHOBEHWUSA u
ABMAETCA OTHOCUTENBHO He3aBUCKMMbIM OT YacToTel. Ang OBOPYOOBAHWA, npn ncnonb3oBaHUM KOTOPOro
MoryT BO3HUKHYTb QJNIEKTPUYECKUME OXXOTM'U (cm. 7.2), BLINONHAT ABa OTAENbHbLIX U3MEPEHWS: OOQHO AN
MMKOBOrO 3HA4YeHMUs TOKAa Mpu NOPaXXeHWM IMEKTPUYECKUM TOKOM, a BTOPOe — AnA AeWCTBYIOLWEro 3HaYeHns
ToKa, BbisbiBawoLero ANEKTPUYECKMIA OXOT, npuyem AnNs Kaaoro M3MepeHns UCNomnb3ayloT COOTBETCTBY-
HOLLYH UCMbITATENEHYIO CXEMY.

TexHUYeckMe KOMUTETbI NO CTaHdapTu3auMu, B obnacTe OeATenbHOCTU KOTOpbIX BXOOMT pa3paboTka
ctaHgaptoe Ha OBOPYOQOBAHWME, oomkHbl pelwnTs, Kakoe U3NonorMmieckoe BO3AeACTBME OOMYCTUMO, a
KaKoe — HeT, a 3aTeM MPUHATbL pelleHMe O MnpefenbHbiX 3HaYeHuax Toka. KomuTteTsl, paspabaTtbiBatolume
cTaH4apTbl Ha onpegeneHHbie TNkl OBOPYOOBAHWA, MoryT npMMeHsATb YNPOLLEHHbIE Mpoueaypbl, OCHO-
BaHHbIE Ha MOMOXEHUAX HacTosLero ctaHaapTa. lNpegenbHble 3HAaYeHUs, OCHOBAHHbIE HA 3HAYEHUAX, yCTa-
HOBIEHHbIX B CTaHAapTax, paHee pa3paboTaHHbIX TexHUu4eckumMu komutetamm M3K, B obnactb oeaTensHOCTH
koTopbix Bxogut OBOPYOOBAHWE, npuBeaeHbl B npunoxeHun D.

HN3mepeHue TOKA 3ALLNTHOIO NPOBOOHWUKA

B HekoTopbix cnyyasax Tpebyetca namepenne TOKA 3ALLWTHOIO MNMPOBOOHWKA OBOPYOOBAHMA
NpW HOpMarbHbIX YCHOBUSAX aKcnnyaTaumn. K Takum cny4asam oTHOCATCH:

- BbIBOp YyCTPOMCTRA 3aLLMThI OT OCTATOYHOMO TOKA;

- pelueHune 0 HeoBXOAUMOCTH NMPUMEHEHUS CXEMbI 3aLLUTHOIO 3a3eMIEHUS C BbICOKUM YPOBHEM HaLex-
HOCTM;

- npegoTBpalleHve YpeamepHoin neperpysku no TOKY 3ALLMTHOIO NPOBOOHWKA B snekTtpoycTta-
HOBKeE.

TOK SALLMTHOIO NMPOBOOHWMKA n3amMepsaoT Npyu NOMOLLM BKINIOYEHUA aMnepmeTpa ¢ npeHebpexnmo
ManslM UMMNegaHcoM nocnefoBaTensHO ¢ NPOBOAOM 3aLlMUTHOro 3azemneHnsa OBOPYOOBAHWA.

VI
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M E X I OCVYOAUPTC CTUBTETHHUB # C TAHAOAUPT

METOObLI UBMEPEHWA TOKA MPUKOCHOBEHUA
M TOKA 3ALLUUTHOIO NPOBOOHUKA

Methods of measurement of touch current and protective conductor current

Data Beepenuna — 2024—01—01

1 ObnacTtb NnpuMeHeHUsA

HacToawumi ctaHOapT ycTaHaBnvMBaeT MeToabl M3MepeHus:

- MOCTOSIHHOTO UITW MEPEMEHHOTO TOKa CUMHYCOUAANLHON M HECMHYCONOANbHON (POPMbI, KOTOPLIA MOXKET
npoTekaTb Yepes Terno YernoBeka;

- TOKa, MpOTEeKawLlero rno 3awnTHOMY NMPOBOAHUKY.

MeToabl, pekomengyemble onsa nameperdns TOKA NMPUKOCHOBEHWMA, ocHoBaHbl Ha M3y4YeHWU BO3-
MOHbIX MOCMNEACTBMA BO3OENCTBUA TOKA, NPOTeKalwlwero Yyepes Teno Jyenoseka. B HacToswem ctaHpapTe
u3amepeHue Toka, NPOTEeKaKLero no Lensam, UMATUPYIOWUM KOMMMEKCHOE COMPOTUBIEHME TEmna 4YernoBeka,
paccMaTtpusatoT, kak uamepeHme TOKA MNMPUKOCHOBEHWA. YkazaHHble cxembl Heoba3aTenbHO B paBHOWN
CTeneHn NPUMEeHUMbI B OTHOLLEHUW Tena KUBOTHLIX.

B obnacTb NpMMeHeHUs HAcToALLero ctaHaapTa He BXoAUT noapobHaa XapakTepucTUka Unu onucaHue
NOCcneacTBUN BO3AENCTBUS KOHKPETHbIX NpeaenbHbIX 3HaYeHU aNeKTPUYecKoro Toka Ha Teno Yyenoseka. MH-
hopmMauma, OTHOCALLAACA K BO3AEUCTBUIO TOKa, NPOTEKaLero 4epes Teno YenoBeKka unv AoMallHero »K1MBoT-
HOTO, Ha OCHOBE KOTOPOM MOTYT ObITh CAeNaHbl BLIBOALI O NPefenbHbIX JONYCTUMbIX 3HaYEHUAX, COOEPKUTCS
B KOMMIMeEKce JOKYMEHTOB no cTaHgapTtusauumn IEC TS 60479.

HacTtoswmi ctaHgapt npumMeHnm ko Bcem knaccam OBOPYOBAHWMA cornacHo IEC 61140.

MeToabl U3MepeHUs1, YCTaHOBMNEHHbIe HACTOSLLMM CTaHOAPTOM, HE MPUMEHSIOT:

- K TOKAM NMPUKOCHOBEHWA, anutenbHOCTb BO3AENCTBUSA KOTOPbIX cocTaBnsaeT meHee 1 ¢;

- K TOKaMm nauueHTa, yctaHoBneHHbIM [EC 60601-1;

- K MepemMeHHbIM TOKam npu Yactotax Hmke 15 Iy,

- K TOKam, NpeBbILAKLWKUM YCTAHOBMNEHHLIE NPedensHble 3HaYeHWs, 0BycnoBNMBaLLMe BO3HWKHOBE-
Hue INEKTPUYECKWX OXOIOB.

HacTtosawmin ctaHgapT siensieTca DasoBbiM CTaHgapToM De30MacHOCTM U NpedHasHaYeH, B NepBylo o4ve-
pedb, ANA UCNONb30BaHUA TEXHUYECKUMM KOMUTETaMK Npu paspaboTke cTaHAapToOB B COOTBETCTBUKN C NPUH-
umMnamu, nsnoxeHHeiMu B IEC Guide 104 mn ISO/IEC Guide 51. HactosAwmin cTaHgapT npeaHasHadyeH ans
MCMNONb30BaHWUSA M3rOTOBUTENAMW UMK OpraHaMn No cepTUdMKaLum TONbKO COBMECTHO C OTAEMNbHLIMW CTaH-
JapTaMy Ha KOHKPETHYH NMPOOYKUMIO.

OpgHol 13 0bs3aHHOCTEN TEXHUYECKOro KOMUTETa SIBMAETCH WCMONb30BaHME, BO BCEX MPUMEHUMBbIX
chnydanx, 6asoBbIXx CTaHA4apTOB MO ©e30NacHOCTW MpW NOATrOTOBKE CBOMX CTaHAapToB. TpeboBaHMA, METOObI
MCMNbITAHWIA UNK YCIOBWUS MPOBEAEHUSA MCMbITAHWKW, YCTAaHOBMEHHble B HacToswem 0asoBoM cTaHaapTe no
©e30nacHOCTU, MPMMEHUMbI TOITbKO B TOM Clydae, eciv OHWU CreunanbHO YINOMSHYTbl UK BKITHOYEHbI B COOT-
BETCTBYIOLLNE CTAHOAPTHI.

MapaHune ochbuumnansHoe
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2 HopmaTtuBHbIe CCLINKKU

B HacTosileM cTaHgapTe MCMoNb30BaHbL HOPMATUBHLIE CCHINKKM Ha crieayiolle cTaHgapTel [Ana gatu-
POBaHHBIX CChINOK NMPUMEHSIIOT TOMBKO YKa3aHHOE M3aHue CChINMOYHOro ctaHaapTa, Ans HeJaTUPOBaHHbIX —
nocnegHee uzgaHve (BkNw4Yas BCe U3MeHeHMs )]:

IEC TS 60479-1:2005, Effects of current on human beings and livestock — Part 1: General aspects (Bos-
OEeNCTBUE 3NEKTPUYECKOTO TOKA Ha NIOAEN U AOMALLHUX XUBOTHbIX. HacTb 1. OBwme nonoxeHus)

IEC TS 60479-2:2007, Effects of current on human beings and livestock — Part 2: Special aspects (Boz-
AeACTBUE 3NEKTPUYECKOTO TOKA Ha NIAEN U AOMALLHUX XUBOTHbIX. HacTs 2. CneuunansHble NonoXeHus)

IEC 61140, Protection against electric shock — Common aspects for installation and equipment (3awu-
Ta OT NopaxeHusi snekTpuyeckum Tokom. OBLLMe acnekTbl AN YCTaHOBOK U 06opyaoBaHuUs)

ISO/IEC Guide 51:2014, Safety aspects — Guidelines for their inclusion in standards (Acnektbl 6e3onac-
HoCTW. PyKoBoAALLME YKa3aHUs MO MX BKIKYEHWUIO B CTAHAaPThl)

IEC Guide 104:2010, The preparation of safety publications and the use of basic safety publications and
group safety publications (lMogrotoeka ny6nukauuii no 6e30MacHOCTM U UCNONbL30BaHWE OCHOBOMOMNArakLWmX
nybnukayumin no GesonacHocTu 1 rpynnoBbIX Nybnukaumin no 6esonacHocTu)

3 TepMuHbI 1 onpeneneHus

B HacToswweM cTaHgapTe NPUMEHEHBI Creayloline TePMUHbBI C COOTBETCTBYIOLLMMU ONpeaeneHuamm.

3.1 TOK MPUKOCHOBEHHWA (TOUCH CURRENT): 3nekTpuyeckuii TOK, NpoTeKalwLWwmid Yyepes Teno
YyernoBeKa UK XMBOTHOMO NPW NPUKOCHOBEHMW K OAHOW Uni 6onee [OCTYNHBLIM NMPUKOCHOBEHMWIO YacTaM anek-
TpoycTtaHoBku unu OBOPYJOBAHNA.

[MCTOYHWMK: IEC 60050-195:1998, TepmuH 195-05-21]

3.2 TOK 3ALLUTHOI O NPOBOOHUKA (PROTECTIVE CONDUCTOR CURRENT): Tok, npoTeKkarLLMi
Mo 3aLUTHOMY MPOBOOHUKY.

3.3 OBOPYOOBAHUE (EQUIPMENT): OpraHn3oBaHHbIi Habop aeKTpoMexaHW4eCKkMx KOMMTOHEHTOB M
hyHKLMIA ONA BEINOMHEHMS ONpefenieHHol 3a4a4ym (CormacHo COOTBETCTBYIOLLEMY CTaHOApPTY Ha KOHKpeTHoe
obopyaoBaHue).

MMpumeyvyaHune — Ecnu onpeneneHne B COOTBETCTBYHLLEM CTaH4apPTE OTCYTCTBYET, CM. MPUNOXKEHKE A,

3.4 3AXBATbLIBAEMAA YACTb (GRIPPABLE PART): YacTts obopynoBaHusi, KOTopasa LOMYCKaeT BO3-
MOXHOCTb NMPOTEKAHWA TOKA Yepes3 pyKy YernoBeka, Bbl3blBas MblLUEYHOE COKPALUEHWE BOKPYTr STOW 4actu u
HEBO3MOXHOCTb OTMYCTUTb ee.

M pupMmedHaHne — Yactu, KOTOpPbIE NpegHa3Ha4YeHbl OAnA 3axBata BCEn nNagoHbH), CHNTAKOTCA 3axXBaTkiBAEMbIMU
bea H606XO,£|VIMOCTVI npoBOONTb ,EI,aJ'IbHEI?ILIJHE nccecnepgoBaHnAa.

3.5 ANEKTPUYECKUM OXOI (ELECTRIC BURN): OXO0r KOXU UMM OpraHoB BCNEACTBMe NpoTeKaHus
TOKa Mo WX NOBEPXHOCTW UMK Yepes HUX.
[MCTOYHWK: IEC 60050-604:1987, TepmuH 604-04-18]

4 MecTo npoBeAeHUA UCNbITaHUW

4.1 YcnoBus okpyXawlei cpedbl Ha MecTe NPoBeAeHUS UCTMLITaHWUNA

TpeboBaHusA K yCNOBUSIM OKPYXarLLen cpeabl Ha MecTe NPOBEAEHWUsI UCTILITAHWUIA JOMKHbI COOTBETCTBO-
Batb TpeboraHMAM, ykaszaHHbIM B cTaHgapTe Ha ucneityemoe OBOPYOOBAHWME. B cnyuae, ecnu ykasaHbl
npegensHble 3HavyeHusa Toka MeHee 70 mMkA gencteytowero unm 100 MmkA nukoBoro Toka, unu ecnu obopyno-
BaHWe umeeT OonbluMe 3KpaHMpYLoLWNMe 3NeMeHThl, KOTOPble MOryT MPUBOAUTLCH B AECTBUE BbICOKOHACTOT-
HbIMK CUTHanamu, npu pa3paboTKe cTaHZAPTOB cregyeT PyKOBOACTBOBATLCS TpeboBaHUSAMK, NPUBELEHHbIMU
B NpunoxeHun B.

4.2 UcnbiTaTenbHbIW TpaHcthopmaTop

Mcnonb3oBaHne nzonupyroLlero TpaHcopMaTopa Angd NpoBeAeHns UcnebITaHuin HeobsazatensHo. OgHa-
Ko Ans obecnedeHus MakcumanbHoW 6e3onacHOCTM crneayeT MCNoMb30BaTh UCMbITATENbHLIA M30NNPYHOLLMIA
TpaHcopmatop (T2 Ha pucyHke 2, T Ha pucyHkax 6—14) 1 3a3eMnsATb OCHOBHOW BbIBO, 3aLUUTHOIO 3a3eM-
nenus ucneityemoro ObOPYOOBAHWA (nanee MO). Heobxogumo y4nTbiBaTh N0O0M EMKOCTHON TOK YTEYKK

2
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B TpaHcdropmaTtope. B kadecTBe ansTepHaTMBLI 3a3eMneHnio MO, MOXHO OCTaBNAaTL HesaseMneHHbIMY (nna-
BalOLWMMKU) BTOPUYHYID OGMOTKY MchbiTatenbHoro tpaHcopmaTtopa u MO, n B 3TOM criydae He TpebyeTcs
YUYUTLIBATL EMKOCTHOM TOK YTEYKM B UCMbITATENLHOM TpaHchopMaTtope.

Ecnu TpaHchopmaTop T He ucnonbayioT, To MO crnegyeT ycTaHOBUTbL Ha M30NUPYIOLLYH MOOCTaBKy W
NMPUHATL COOTBETCTBYIOLWME MepPbl NPeAoCTOPOXHOCTU C YYETOM BO3MOXHOCTW TOro, 4To Kopnyc MO moxeT
Haxo4MTbCA MO OMACHbLIM HaMPSXKEHWEM.

4.3 3a3zeMneHHbIA HEWTParnbHbIA MPOBOOHUK

OBOPYOOBAHMWE, npegHasHayeHHOe ONA NOAKMIOYEHUA K CUCTEMAM pacnpeneneHus anekTpoaHeprm
TT vnn TN, OOMKHO BbITE UCNBITAHO C MUHUMATLHBIM HAMNPSKEHUEM MEXAy HEATPanso K 3eMnein.

n puMmedaHUue — OnucaHne pa3nnyHbIX CNCTEeM pacnpedeneHna 3NeKTPpo3Heprnn NpueeneHo B NpuUnoXeHn .

3allUTHbIA NPOBOAHMK M 3a3€MIeHHbLIA HeNTpanbHbIA NpoBoaHUK Ansa MO gomKHbl UMEeTb Pa3HOCTb Ha-
npsekeHuin MeHee 1 % oT MexdasHoro HanpsikeHusl (CM. Npumep Ha pucyHke 1).

JlokanbHbI TpaHchopmaTop, ykasaHHbli B 4.2, oBecnednt cobriogenne HacTosiwero TpebosaHms.

B vHOM cnyyae, ecnv pasHocTb HanpsikeHui coctasnsetT 1 % wnw bonee, MoryT ObiTb NPUMEHEHbI
MeTObl, MPUMEpPLI KOTOPLIX NMPUBEAEHLI HUXKE, KOTOPble B HEKOTOPLIX CMy4Yasix Mo3BonaT uabexats ownbok
u3amepeHust, 0byCnoBMNEHHBIX 3TUM HaMNPSKEHUEM:

- MOAKIMKYEHME KOHTaKTHOTO anekTpoaa B nameputensHoro npubopa k HeTpansHoMy Beieogy WO Bme-
CTO NPOBOAHMKA 3aLWTHOTO 3a3eMIEeHNsA MCTOYHMKA aneKkTponuTanus (cM. 6.1.2);

- nogknioYeHne 3asemnawLero Bbisoga MO k HenTpanbHOMY NPOBOLHWMKY BMECTO NPOBOAHMKA 3aLLMT-
HOTO 3a3eMMNeHua UCTOYHMKA 3NEeKTPONNTaHKUS.

TpaHcdopMarop | b

ANEKTPOYCTAHOBKA |
3naHuA HanpsoxeHue |
MeXay NUHMSMU |

MecTouHnk L u

ANEKTPONUTAaHNA ™
3 |
| no

PE

AT !
i MeHee 1 %
= / HanpsXEHUs
Touka noaxmoYeHun MEeXOY NMMHNAMMN

ofBopynosaHus
K UCTOMHWKY SMEKTPONMTaHKUA

PucyHok 1 — MNpumep 3a3emneHHon HerTpanu Npy NpsSMon nogaye anekTponuTaHms

WeneitatenkeHbii
H3ONUPYIOLLMIA
TpaHcopMaTop
TpaHchopmaTop T2 ! L
ANEKTPOYCTAHOBKA |
SAaHA HanpsbxeHue |
MEXKTY NTMHAAMK [ N
WeToqHuK m
BMNBKTPOMUTAHUSA Y |
L | o
PE
= l )
MeHee 1
T Touka nogKrIoueHns / HaNpsKeHWA
obopyaoBaHUA Moy NMAHWAMM

K HCTOMHUKY ANeKTPONHTAaHWA

PucyHok 2 — lNMpyvMep 3a3eMneHHON HERTPanW ¢ M30NUPYIOWKMM TpaHcopMaTopoM
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5 UamepuTtenbHoe obopyaoBaHue

5.1 BbiGop U3aMepuUTENbHOM CXEMbI

5.1.1 O6wmMe nonoxeHun
MamepeHus NpoBOOAT MO OOHOW U3 CXeM, MPUBEAEHHbIX Ha pUCYHKax 3, 4 n 5.

M punmevyaHmne — B NPUNOXEeHUAX E.FneG npueegeHbl NOACHEHUA K HXKerNnpuBeaeHHbIM TpeEM CXemMaM.

AI
KoHTponbHbie BLIBOAR!
B i
HeB3BelleHHbIR TOK NPUKOCHOBEHNA paseH U4/500 (aercTaytollee sHauYeHue).
Rg = 1500 Om; Rg = 500 Om; Cg= 0,22 mkd

PucyHok 3 — Cxema uamepeHusi, HeB3BeLLEHHBIN TOK NPUKOCHOBEHUS

A

KOHTpoOnbHLIS BbIBOOI /M
| S|

. | 1al
i Re m g T "

BaBelweHHbI TOK NPUKOCHOBEHMA (OLLYLIEHWe uiv peakums ucnyra) paseH U,/500 (nukoBoe aHaveHue).
Rg = 1500 Om; Ry = 500 Om; Cg= 0,22 Mk®; R1 = 10000 Om; C1= 0,022 mk®

PucyHok 4 — CxeMa U3MepeHus AN OLWYLLEHUS N peakumu ucnyra,
B3BELUEHHBIN TOK NMPUKOCHOBEHUS

A |

KoHTponbHbig BoIBOARI R2

1 Py .
‘l S|
B R3
I RB U1 G3 U3
' - T

B3BeLUeHHbIi TOK MPUKOCHOBEHKS (OTNycKaHWe nMmMobunusaumumn) paseH U;/500 (NukoBoe 3HaveHue).
Rg = 1500 Om; Ry = 500 Om; Cg= 0,22 mk®; R2 = 10000 Om; R3 = 20000 Owm; C2 = 0,0062 mk®; C3 = 0,0091mkd

Mpumevyanne — [py NpUMEHEHWE HACTOSALLEN CXEMbI B CNELManbHbIX yernoBuax cM. 5.1.2.

PucyHok 5 — Cxema namepeHus ona otnyckaHua ummMobunuaagun,
B3BELUEHHbIA TOK MPUKOCHOBEHMWS
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5.1.2 OwyweHre u peakuus ucnyra

Cxemy, npuBedeHHYI0 Ha PUCYHKE 4, NCMOMb3YT AN HU3KUX YPOBHEW MpedernbHbIX 3Ha4YeHU nopaxe-
HWS aneKTpyUYeckUM ToKoM. MNpuBeOeHHyIo cxemy crnefyeT NMpUMeHATb TaM, rae npedenbHoe AeicTByLlee
3Ha4YeHWe MepemMeHHOro ToKa, YCTaHOBNEHHOe CTaHgapTOM Ha Mpopykuui, coctaBnseT He Bonee 2 MA, a
nukosoe — 2,8 mA.

5.1.3 OTnyckaHue MMMOOUNIM3auum

Cxemy, NpUBEOEHHYI0 HA PUCYHKE 5, UCMONb3YIOT ANsi BbICOKMX YPOBHEN NpefenbHbiX 3HAaYeHWIA nopa-
KEHMA anekTpu4eckum TokoM. NpuBegeHHyo cxeMy cnegyeT NpUMeHsATb Tam, ae npegenbHoe encTByLee
3Ha4YeHWe NepemMeHHOoro Toka, YCTaHOBMNEHHOe CTaHAapTOM Ha NMpogyKuuio, cocTaBnaeTt bonee 2 MA, a NuKo-
Boe — Bonee 2,8 MA.

5.1.4 dnekTpuieckUil oxor (NepeMeHHbIN TOK)

Wcnonb3ytoT nameputenbHyto cxemy ana HeszselweHHoro TOKA NMPMKOCHOBEHWA, npuBegeHHyto Ha
pucyHke 3.

5.1.5 MNocTosAHHBbIN TOK 6e3 nynbcauun

MpuMeHaAT Moby 13 BeilleyKkasaHHbIX Tpex cxeM. [oCcToAHHBIN ToK 6e3 nynbcauunili ABNAETCA TOKOM C
amnnutygon nynscauuii meHee 10 %, ecnn nHoe He ycTaHoBneHo B cTaHgapTe Ha OBOPYOOBAHWE.

5.2 UamepuTenbHbIe 3NeKTpoabl

5.2.1 KoHcTpyKuus

Ecnu nHoe He ykasaHo B ctaHgapTte Ha OBOPYOOBAHWE, nameputeneHbie anekTpoabl AOMKHbI NPes-
cTaBnAaATL coboi:

- MPY>XWUHHBIA 32XKUM, WUIK

- meTannuyeckyto donery 10x20 cm ang uMmutayum KUCTU pyKWU Yyernoeeka. Ecnn ucnonb3yoTt KNenkyro
MeTannuyeckyo onbry, To KNnenkniai matepuan gomkeH 6biTb TOKONPOBOASALL WM.

5.2.2 CoegunHeHunsn

MameputensHblie anekTponbl criefyeT NOACOeANHATE K KOHTPOMNbHbIM BbiBogam A u B nameputensHon
CXEeMBbl.

5.3 KoHdhurypauwmsa

MO pomkHO BbITb NONHOCTLIO cOBpaHO M FOTOBO K MCMOMb30BaHWID B MAakCMManbHOW KOHUrypaumu.
Mpy HeOBXOOMMOCTI €ero NOAKMHYaT K UCTOYHWMKY HanpsKeHWsa BHELLHero CurHana B COOTBETCTBUM C yKasa-
HUSIMW N3roTOBUTENA ANA eaAnHKuYHoro obpasua OBOPYOOBAHKA.

OBOPYOOBAHWE, paccunMTaHHOE Ha HECKOIBKO UCTOYMHUKOB MUTaHUS, KOTopble He TpebyeTcs npume-
HATb OLHOBPEMEHHO (Hanpumep, AN pe3epBHOro NUTaHWUSA), creayeT UCMbITLIRATh TOMNbKO C OOHWUM MOAKIHO-
YEeHHbIM NCTOYHUKOM.

O6opynoBaHue, Tpebyllee NUTaHWA OQHOBPEMEHHO OT ABYX unuv 6onee WMCTOYHMKOB, CNeayeT UCMbI-
ThIBaTb C NOAKITHYEHWEM BCEX MCTOMHUKOB NUTAHWUSA, HO He Bonee 4eM ¢ OQHUM NOAKIHYEHUEM K 3aLLUTHOMY
3a3eMIIeHuI0.

5.4 MogknioyeHUe K 3NeKTPONUTaHUIO NPU NPOoBeAeHUN UCTbITAaHUN
5.4.1 O6wMe nonoxeHUnA
Mpumeyanue — MHdopmauua o cucTEMax PacrpeaeneHns areKTPO3SHEPTUM NPUBENEHA B NMPUNOXEeHWN .

OBOPYOOBAHWE cnenyeT nogxknio4vTh B UCMLITATENLHOW KOHWUIypaLumn, NpUBELEHHON Ha PUCYHKaX
6—14 B cooTBeTCcTBUM ¢ TpeboBaHnammn 5.4.2, 5.4.3 unu 5.4.4 cooTBETCTBEHHO.

TexHudeckne KomuTeThl No ctaHgapTmu3aumn OBOPYIOBAHWA nomKkHbl paccMoTpeTh He0BX0AMMOCTb
yKasaHusa W3roToBUTENeM TUMNa cUCTeMbl pacnpeneneHus anekTposHeprum (TN, TT, IT), kK KOTopoW npeano-
naraetca nogkntountse OBOPYOOBAHWE npu ero KOHEYHOM NMPUMEHEHMI.

Ecnu uarotoButens ykasan, yto MO cnegyeT Mcnonbe30BaTh TOMLKO B ONpeferneHHbIX CUCTEMAax pacnpe-
OeneHus anekTpoaHeprur, To MO gomkHo BbiTe CMbLITAHO TONBKO NPW MNOOKMIOYEHUW K YKa3aHHbBIM CUCTEMAM.

OBOPYOOBAHWE, npeaHa3Ha4yeHHOe AN NOAKMIOYEHUSA TOMbKO K CUCTEMAaM pacnpeneneHns anexkTpo-
sHeprn TN unu TT, OOMKHO COOTBETCTBOBATL TpeboBaHuam 5.4.2. OBOPYOOBAHWE, npeaHa3sHa4YeHHoe
015 NOAKNKYeHUA K IT-cucTtemam, JOMKHO COOTBETCTBOBAaThL TpeboraHuAM 5.4.3 N MOXET BbITb NOOKMYEHO
Takke K cuctemam TN unm TT.
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Mpw ncneiTaHusax obopygoeanus knaccos 0 u Il (cm. IEC 61140) 3aluTHbIE NPOBOAHMKM, MOKa3aHHbIE Ha
pucyHkax 6—14, Bo BHUMaHWe He NMPUHUMAIOT.

TouKa NogKnYeHUA

K MCTOMHUKY
BNSKTPONUTEHNA
T (nonAapHocTL)
p— | A&
g |
ACTOMHMK \
ANEKTPONUTaHIA 4 |
{ n N
I III—CPi
{HeMcnpaeHOCTL HERTpanW}) |
{HeMCNpaBHOCTE NPOBOAHUKA ‘ Wo
3a3eMICHAA) o . PE
|
i T e |
S

B\\_// A

AamepuTensHan cxema

PucyHok 6 — OpgHodhasHoe obopynoBaHue B cuctemax TN unu TT ¢ coeauHeHnem 3Be30omM

Touka NoaKnNHNEHKA

K MCTOYHMUKY
IANSKTPONMTAHWA
(nonApHoCcTL) |
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|
l L "|—
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O n J‘ N
{HeMcnpaBHOCTE HEHTPanu} |
{HeMCNPABHOCTE NPOBOAHWKE s
3a3eMNeHnA) ‘
5 | PE
[
|
L T '
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WMamepuTensHan cxema

O6moTKa ¢ OTBOAOM OT CpefHel TOYKM MOXET OblTb OOQHOW M3 BETBEW Mpu MPUMEHEHUWM WCTOYHUMKA MUTaHWA

TPEYroNsHUKOM (4enbTa-UMCTOYHUKOM)

PucyHok 7 — OgHodhasHoe obopynoBaHue B cucteMax TN unu TT ¢ 3a3eMneHnem cpefHe TOYKn
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TouKa NonKnioYeHs
K MCTOMHWKY
BNeKTpONUTaHKWA
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WamepuTansHan cxema

PucyHok 8 — OpgHodhasHoe obopynoBaHue, NoAKMYeHHoe Mexay dasamu
B cuctemax TN wnun TT c coegMHeHneM 3Be300n
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MamepuTtensHas cxema
Pesuctop 1000 OmM fomxeH BblTb paccynTaH Ha 0TKa3bl CUCTEMbI AMNEKTPONUTaHKUS.

PucyHok 9 — OgHodhasHoe obopyaoBaHue, NogKIkyYeHHoe Mexay ¢hason
W HeWTpankio B cucteme /T ¢ coeguHEHWEM 3BE300M
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WsmepuTenbHas cxema

Pesuctop 1000 Om gomkeH BbiTb paccynTaH Ha OTKasbl CUCTEMbI 3MNEKTPONUTaHUSA.

Pucynok 10 — OpgHodasHoe obopygoBaHue, NogknioveHHoe Mexay dazaMu

B cucteme /T ¢ coeAuHEHMEM 3Be300n
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WamepurensHan cxema

PucyHok 11 — TpexdhasHoe obopyaoBaHue B cuctemax TN unu TT ¢ coeauHeHWeM 3Be340M
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Peasuctop 1000 Om pgomkeH BbITh paccunTaH Ha 0TKa3bl CUCTEMbI AMEKTPONUTaHKUSA.
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MamepuTensHan cxema

PucyHok 13 — CoeauHeHne TpeyronbHUKoM 6e3 3aszeMneHns
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Touka nopKnioveHus
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WamepuTencHasn cxema

B Tex cnyyasix, korga B coctae OBOPYJOBAHWA BxoasaT kak TpexdpazHaa Harpyska, Tak M ogHodazHasa Harpyaka
C 3a3eMNeHNeM CpefdHel TOYKM, W yKasaHa CTOpoHAa 3a3eMneHus, nepexnovaTent g OOMKEH OCTaBaThCA B MOMOXEHWUM,
yKa3aHHOM KaK CTOpOHa 3a3eMieHns.

PucyHok 14 — TpexdasHoe obopygoBaHue B CUCTEME C COeUMHEHVEM TPeyroflbHUKOM
¥ 3a3eMMNEHNEM CPedHEN TOYKU

5.4.2 O6opygoBaHue, npegHa3zHa4YeHHoOe ANA UCNONb30BaHWA TONbKO B CMCTEMax pacrnpegene-
HUA anekTpoaHeprun TN unn TT ¢ coeguHeHUEM 3Be340M

TpexdaszHoe OBOPYOOBAHWE nogknioyatoT K TpexdasHoi cucTeme pacnpedeneHust 3NeKTposHep-
MK, B KOTOPOW MCMNONb3YIOT COeAMHEeHWe 3Be300M C 3a3eMneHHol HenTpans. OgHodazHoe OBOPYOOBA-
HWE nopgkniodatoT Mexay pason M HeWTpanbs CUCTEMbl pacnpeferneHns aneKkTpo3HepPruM ¢ 3a3eMITeHHOW
HEeWTpanbio UKW B criydasx, Korga 3To yCTaHOBMEHO M3roToBuUTenem, Mexay dasamu cuctemMbl pacnpege-
NeHWsl 9NeKTPOIHeprin, B KOTOPOW WCMOMNb3YIOT COeAWHEeHWEe 3Be3JOW C 3a3eMfeHueM cpegHen TOouYKu
(cMm. pyucyHku 6, 8 1 11).

5.4.3 O6opypoBaHue, NnpeaHa3Ha4YeHHOe ANA UCMONbL30BaHUA B CUCTEMaX pacnpefeneHua 3nek-
Tpo3aHepruu IT, BKNOYaA CUCTEMBI, B KOTOPLIX MPUMEHAIOT coeAWHeHUe TpeyronbHUKoM 6e3 3azemne-
HUA

TpexdazHoe OBOPYOOBAHME nogkniovaloT K COOTBETCTBYIOLLEN TpexdaszHoW cucTemMe anekTponura-
Hua [T. OgHoda3Hoe OBOPYOOBAHWE nogknoyaioT mexay asoin u HeATpanbko Iy, B Criy4asx, korga a1o
YCTAaHOBMEHO M3roToBMTenemM, Mexay dasamu (cm. pucyHkm 9, 10, 12 n 13).

5.4.4 OBOPYOOBAHMWE, npegHa3HavyeHHOe ONA UCNONbL30BaHUA B of4HO(a3HbLIX CUCTEMAX pac-
npeaeneHusl 3NeKTPO3HEPrUuM € 3a3eMNeHUeM cpeHel TOMKU UMK B CUCTEMAX pacnpeaeneHus 3nek-
TPO3Hepruu ¢ coeAMHeHUeM TPpeyronsHUKOM WU 3a3eMneHueM cpegHel TOUKU

OpHodhasHoe OBOPYOOBAHWE nogknio4yakT K NCTOMHUKY 3MEKTPONMTaHWs C 3a3eMfIeHMeM BblBoga OT
cpenHewn TOYKK (CM. pUCYHKW 7 1 14).

TpexdhasHoe OBOPYOOBAHME nogknioyatoT K COOTBETCTBYIOLLEMY UCTOMHUKY 3MEKTPONUTaHWUS C CO-
eqWHEeHWeM TPEYTroNbHUKOM (CM. pUcyHOK 14).

5.5 HanpsaxeHWe U YacToTa 3MeKTPONUTaHUA

5.5.1 HanpsaxeHne aNeKTPONUTaHUA

HanpskeHue anekTponuTaHna uamepsioT Ha BbiBoaax anektponutadua OBOPYOOBAHWA.

TpaounumonHo TOK NMPUKOCHOBEHWA siBnseTcs MakcmanbHbIM TOKOM NpPyM CaMOM BbICOKOM Hanps-
XeHuU nutaHunsa. CoBpeMeHHble aNeKTPOHHbIe UCTOYHUKM NUTaHUA He Bcerga obecnevymBatoT MakcMManbHbIi
TOK NMPUKOCHOBEHWA npu takux ycnosusx nutanus. TOK MPUKOCHOBEHWA moxeT BbiTb MakcuMmarns-
HbIM MPU MUHUMANBHOM HamnpsKeHWU, TO eCTb NPU MakCcMMarbHOM NOTpebneHun Toka, UK Npu HEeKOTOPbIX
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OPYrMX yCnoBusiX. 3alinta oT NopaKeHWs 3NeKTPU4ecKMM TOKOM JorkHa BbiTe NnpegycMmoTpeHa ans Haubo-
nee HebnaronpuATHbLIX YCNOBWIA 3KCNyaTayuu.

OBOPYOOBAHWE, paccuMTaHHOE Ha OOHO ONMpEAENEHHOE HaNpshKeHue, criefyeT UCTMbIThIBATh NpU Ha-
NPSBKEHMU, HA KOTOPOE OHO PacCYMTaHO C YYEeTOM COOTBETCTBYHLLEero paboyero gonycka Ha BO3MOXHbIE KO-
nebaHus HanpsKeHns.

OBOPYOOBAHMWE, paccuynTaHHoe Ha onpeaerneHHbll HOMUHaNbHbIA AManasoH HanpsxeHUs ceTu, Uc-
NbITLIBAIOT MPW CAMOM BbICOKOM HAaMpPsiKeHWW YKasaHHOro AvanazoHa ¢ gobaBneHWeM 3Ha4YeHWsl COOTBET-
cTeytowlero paboyero gonycka Ha konebaHus HanpsbkeHusi. Pabounii gonyck onpefenstoT B cTaHgapTax Ha
NPOAYKUMIO TEXHUYECKNE KOMUTETEI MO CTaHOAPTU3aLUK B COOTBETCTBMM C UX 0DNacTbi AeATeNbHOCTU UMK,
npy HeobxogumocTu, uarotoeutenu (Hanpumep, 0 %, muHyc 10 % / nmoc 6 % wnw nnroc 10 %).

OBOPYOOBAHMWE, paccunTaHHOE Ha pasfnuyHble HOMUHAMNBHbLIE HAMPSKeHUs UK AnanasoHbl Hanps-
KEHWIA, B KOTOPOM MCMONb3YOT NepeKnoYaTent HanpskeHWin, HacTpPamBaT Ha CaMoe BbICOKOE HOMUHaNbLHOEe
HanpsKeHMe UMM AManasoH HanpsKeHWn, a 3aTeM WUCMbIThbIBAKT, Kak onucaHo Bbiwe. B Tex cnyyasx, korga
ANs NepekntioyeHns HanpsbkeHns Heobxoauma Gonee cnoxHas npoueaypa, Yem NoBTOpHOe coeauHeHue ob-
MOTOK TpaHcdopMaTtopa, MoryT noTpeboBaThCa AONONHUTENBHBIE UCMBITAHWUSA ONS onpeaeneHnsa Havbonee
HebnaronpuATHOro BapuaHTa.

Ecnmn no kakum-nvbo npuumMHaMm 3aTpygHuTensHo npoeecTu ucnbitaHus OBOPYOOBAHWMA npu Hop-
MWUPOBaHHOM HaMpsKeHWM, JOMYCKAaeTCHA UCMbITaTb ero nNpu nobom HanpsKeHun B npegenax HOMWHaNbLHOro
AvanasoHa ons gaHHoro obopygoBaHuMs, a 3aTeM nepecyuTaTh pesynbTaThl UChbITaHUA.

5.5.2 YacToTa anekTponmntaHus

YacToTa anekTponuMTaHust 4OMKHa ObITe MakCUManeHOW HOMUHANBHOW YacTOTOW UMK, B KA4ecTBe alb-
TEpHaTUBLI, pe3ynsTaThl N3MepeHust MoryT BbiTb CKOPPEKTUPOBAaHLI pacyYeTHBIM NyTeM ANA OLLEHKU ToKa Mpu
Hanbonee HebnaroNnpuUATHOM BapMaHTe 4acToThl.

6 Mopsagok npoBeAeHUA NCTNbITAHUN

6.1 O6wWwmne nonoxeHus

6.1.1 U3mepeHne ToKa NPUKOCHOBEHUA

Mo peweHn TeXHWYeCKMX KOMWTETOB MO cTaHgapTtu3auum B ctaHgaptax Ha OBOPYOOBAHWE Ha
OCHOBaHUW MPUMHLMNA OrpaHUYeHns HanpsikeHus B cooTBeTcTBuM ¢ IEC 60364-4-41 moryT oTcyTCcTBOBAaTh
TpeboBaHus o HeobxogumocTu nameperunsa TOKA NMPUKOCHOBEHWA Ha HekoTopbIX AOCTYMHbLIX B MpoLec-
ce akcnnyaTtauun vactax obopygoBaHus. B aTom cnydae nNpoBOAAT M3MepeHust OCTYMHOMO HanpsiKeHUs U
3ateM, nNpu HeobXoAMMOCTK, B3BeLIEHHOTO U He3BeweHHoro TOKA MPUKOCHOBEHWA B cooTBeTCTBUM C
TpeboBaHuaMM pasgena 6.

OnacHocTb INEKTPUHECKOIO OXOIA Bo3HMKaET Npyu MOCTOSHHOM WMIMW BbICOKOYACTOTHOM TOKe (Ha-
npumep, Boiwe 30 k'y npn TOKE MPUKOCHOBEHWA 3,5 mA). MNpu Bonee HW3knUx 4acTOTax OCHOBHYH onac-
HOCTb MpeAcTaBnaT peakuus uchnyra v oTnyckaHue nMmmobunusaumu. B cnyvasx, Korga cyllecTByeT Takas
OonacHoCTb, M3MEPSKOT HeB3BeLWeHHoe AeicTBylollee 3HadeHre TOKA MPUKOCHOBEHWA (cm. pucyHok 3)
B AOMOMHEHWE K U3MEPEHMI0 ToKa peakuun uchyra (CM. pucyHok 4) unu Toka oTnyckaHus MMMobunmsauun
(cMm. pucyHoK 5).

6.1.2 MepeknioyaTtenu ynpaBneHus, obopygoBaHMe U YCIOBUSA 3NeKTPONUTaHUA

Mpu namepennax TOKA NMPUKOCHOBEHWA ycnoBusa okpyxawluen cpefbl, M3MepUTENbHbIE CXeMbl,
3a3eMreHve 1 3ANeKTponMTaHue OOMXHbl COOTBETCTBOBAThL TpeboBaHuam 5.3, 5.4 n 5.5.

B uensx nonyyeHWs MakcMmanbHOrO TEKYLIEro 3HavYeHusa ToKa Npu NpoBefeHny uamepeHuid, uamepu-
TenbHas CxeMa JOIMKHa U3MEHATLCA MyTeM NOAKITHYEHUS U OTKMKYeHUA Bnokos, Bxoasawmx B coctas OBO-
PYOOBAHWA, B COOTBETCTBUM C MHCTPYKLMAMW M3TOTOBUTENSA MO 3KCMMyaTauum U MOHTaxYy.

Ynpasnsiouwme nepeknioyatenu e, g, I, n U p, ykasaHHble Ha pucyHkax 6 —14, 4oMmKHbI NnepeknkyaTbes,
Kak ycTaHoBrneHo B 6.2, Npu HE3aBUCMMOM M3MEHEHWUW YCNOBUK, YKa3aHHbIX B HACTOALWEM nognyHkTe n 6.2.1,
ONS MONyYeHWs MaKcMManbHOro uamepsiemoro 3HadeHusi(-uin). OBA3aHHOCTEH TEXHUYECKUX KOMUTETOB MO
cTaHOapTu3auMy NpoayKUUW SIBNAETCA COOTBETCTBYHOLIMA BoIGOpP TakuxX nepeMeHHbIX. B HacTosee Bpems
B CTaHOAPTbl HA NPOAYKUMWI, KOTOPbIE PACNPOCTPaHSATCS Ha 3MEeKTPOYCTaHOBKK, BkNovakwT YCINOBUA HE-
HOPMAJNbHOW PABOTHI B kadecTse ycrnoswii skcrnnyaTtaumm (Hanpumep, noteps 3asemnenusn (PE) unu He-
BO3MOXHOCTb 06eCcne4nTb NOMAPHOCTL MUTAHUA) U YCTAaHABNMBAKT MPUMEHSAEMOCTb YCIOBUIA UCMNbITAHWA NPY
HOPMATNbHOW skcnnyatauum n 8 YCIOBUAX HEMCMPABHOCTW.
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6.1.3 Ncnonb3oBaHWe N3MEPUTENbHbIX CXEM

Ons namepenns TOKA NMPUKOCHOBEHWA mexay ogHOBpeMEHHO AOCTYMHbIMW YacTsaMM, a Takke
MexOy AOCTYMHBIMW YacTAMUN W 3emnell crnedyeT MCNonb30BaTh COOTBETCTBYOLME N3MEepPUTENbHbIE 3MEeKTPOo-
Obl (cM. 5.2), uamepuTensHble cxeMbl (CM. 5.1) 1 n3aMeputensHoe YCTpPOWCTBO (cM. G.4) B COOTBETCTBUM C
NpUMEHAEeMbIMKY CUCTEMaMK, NPUBEOEHHBIMU Ha pucyHkax 6—14 (cm. 5.4).

3nekTpop BeiBOAA A cneayeT NoAKN4YaTh NO0YEPEHO K KaXA0W JOCTYNHON YacTu.

Mpw KaxkgoOM NOOKNIOYEHWUM 3NekTpoaa BbiBoaa A anekTpopq BbiBoga B gomnxeH 6biTb cHavyana nogknio-
YeH K 3a3eMIIeHuI0, a 3aTeM NooYepeHo K KaKA0oW U3 OcTanbHbIX JOCTYMNHbIX YaCTEN.

[na cucTem anekTponuTaHua ¢ 3a3eMieHHbIM CUNOBLIM MPOBOSHUKOM (praepom) anekTpog Beisoaa B
BMECTO NOAKMOYEHWS K 3aLLIMTHOMY NPOBOOHUKY MOXKET ObiTb NOAKMIOHYEH HEMOCPEACTBEHHO K 3a3eMIEHHOMY
CMMOBOMY MPOBOAHMKY B MecTe coeduHeHus (uHTepdeiice) MO ¢ ncToYHMKOM anekTponuTaHusa. Takoe nog-
KINIOYEHWE AOMYCKaeTCsl UCNonb30BaTh, AaXe eCnu Pa3HOoCTb HanMpsKeHWn Mexay 3alMTHbIM NPOBOSHUKOM W
3a3eMIEeHHbIM CUMOBbLIM NPOBOAHWKOM cocTaBnsaeT Gonee 1 % mexdasHoro HanpsixkeHns (cm. 4.2).

6.2 HopmankHoOe 1 HeucnpaBHoe cocTosAsHMe o6opyaoBaHUA

6.2.1 3kcnnyaTtauus o6opyaoBaHUA B HOPpManbHbIX YCNOBUAX

McnbiTaHusa NpoBOAAT MYTEM NMOOYEpeHOro NoAKMNIYEHUs BbIBOAA A UBMEPUTENEHOM CXeMbl K KaxOoMn
He3a3eMNeHHOW U A0CTYMHOW TOKONPOBOAALEN YacTh M LENn Npu 3amKHYTOM COCTOSIHUKN UCMbITaTeNbHbIX
nepeknoyaTtenen /, n v e.

M3amepeHnss NpoBOAAT BO BCEX NPUMEHUMBIX HOPMAaIibHbIX YCNOBUSIX SKCMNyaTauMm U3genus.

MpyMepbl MPUMEHMMbIX HOPMAarbHBIX YCNOBWIA 3KCNNyaTaLumn M3aenus BKIHYaKT: peXuMbl BKMHOYEHWS
W BLIKIIOYEHUWS CETU, PEXUM OXWIOAHWSA, 3aMycK, Harpes U Nobblie HACTPOWMKU OpPraHoOB yrpaeneHus oneparo-
pa, 3a UCKIMKYEHUEM 3MEMEHTOB YNpPaBnNeHa HACTPONKON HAMNPSBKEHWS SMEKTPONUTaHNA.

OpHodhasHoe OBOPYOOBAHWE cnegyeT ucnbiThiBaTh NpU NpAMoA U obpaTHOW nonapHocTax (nepe-
Kro4arens p).

TpexdrasHoe OBOPYOOBAHME cnenyeT ncnbiThiBaTh B YCNOBUSX U3MEHEHUs a3, eCrin TONMbKO JKC-
nnyaTtauua OBOPYOOBAHWA He 3aBUcUT OT uaMeHeHUsa das.

6.2.2 HeucnpaBHocTM 060pyAOBaHUA U UCTOMHMKA 3MEKTPONUTAHUA

6.2.2.1 O6LMe NonoXeHUs

TpeboaHua 6.2.2 He pacnpocTpaHstoTea Ha OBEOPYOOBAHWE, He nogkniodyeHHoe K 3eMne.

[ns obopynoBaHWs, MMEIOLLEro 3alMTHoe UNK yHKUMOHaNbHoe 3a3emMneHne, BblBog A namepuTenb-
HOWM CXeMbl NOAKMYaKT K BbiBoAy 3asemneHus NO.

MamepeHns cnepyeT NpoOBOAUTE MPWU KaXAOM U3 NMPUMEHUMbIX YCMOBWUIA HEMCNPABHOCTK, YKA3aHHbIX B
6.2.2.2—6.2.2.9. HencnpaBHOCTW AOMKHbI NPUMEHATLCSA MO OAHOM 3a pas, HO BKMYAaTL NPKY 3TOM Nodble He-
WUCMPaBHOCTKU, KOTOPLIE ABMNAKTCH NMOrMYECcKUM pe3yrnkTaTtoM NepBOi HeucnpaBHocTw. Mepen NpUMeHeHUeM
nobon HencnpasHocTn OBOPYOOBAHWE cnegyet npuBecTn B MCXogHoe cocTosiHme (1. e. 6e3 HemcnpasHo-
CTelN UNWM KOCBEHHbIX NOBPEX4EHWUI).

B cnyvasix, korga B TpexdaszHom OBOPYOOBAHWW wucnonb3yoT cbanaHCUpOBaHHBLIA MMHENRHbLIN
hunsTp, CyMMapHLIA TOK Ha 3eMIT0 TeOpeTMYeckn paeseH Hynw. OaHako aucbanaHc KOMMNOHEHTOR U Hanpsixe-
HWA 0ObLIYHO NPUBOAUT K KOHEYHOMY 3HAYEHUWIO CYMMAapHOTo TOKa, MakCUMarbHoe 3HaYeHUe KOTOporo He Mo-
eT ObITb M3AMEpPEHO BO BpeMs TUMOBLIX UCMbITaHWA. bonbiluve HecbanaHcMpoBaHHbIE TOKK ByoyT BO3HMKATL
B pe3ynbTaTe BbIXO4a W3 CTPOS KOHAEHcatopa B ogHOM (hase. TexHu4eckue KOMUTETbI NO CTaHgapTu3auuu
JOIMKHbI PACCMOTPETb BO3MOXHOCTb BKMIOYEHWA B cTaHAapThl MeToaa ucnbitanua Takoro OBOPYOOBAHWA,
BKMKO4YaIOLLEro 3aMeHy 3aBefOMO HEeWCNpaBHOro unbTpa (CHAT OAMH KOHAEHCATOP), a TaKKe NoTepto 3almT-
HOro 3asemnenus (cm. 6.2.2.2).

AHanornyHele coobpaxeHus cnegyeT NPUMEHATL Npu cbanaHCUpoOBaHHOM pa3MeLLeHUN ApYriX KOMMo-
HEHTOB, TAKUX KaK OrpaHUYUTENN NepeHanpsKeHWs, NOOKMIYEHHbIE MEXAY CETBIO U 3eMINeNn.

TpexdaszHoe OBOPYOOBAHWE pomkHO UCMbIThIBATLCA C M3MeHeHMeM asbl, ecn Tonbko paboTta
OBOPYOOBAHWA He 3aBMCUT OT U3MEHEHUA hasbl.

6.2.2.2 YcnoBue HeucnpaBHocTu Ne 1

B 3aBucumocTu ot Tna OBOPYQOBAHWMA pasnuyatoT Heckonbko cTeneHen 6ezonacHocTu, obecneyu-
BaeMon 3alWUTHbIM NpoBogHukom (cMm. |EC 61140).

HeHapexHo 3a3zeMneHHoe ogHodaszHoe obOpyaoBaHWE WCMNbITHIBAKOT B YCMOBUAX BbIXO4A M3 CTPOSA
3alLlMTHOMO 3a3eMneHus (nepeknodaTtenb €) B COYeTaHuKM C NpsMor U obpaTHON MONAPHOCTLIO (Mepeknto-
yaTenb p).
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HeHapgexHo 3a3emneHHoe TpexdasHoe obopyaoBaHue UCTbIThIBAKT B YCIOBUAX BbiIXOAa M3 CTPOS 3a-
LWWMTHOrO 3a3emMneHus (NepeknyaTterns ).

TpeboBaHWA HAcTOALLErO NOAMYHKTA HEe pacnpOCTPaHATCA Ha HagexHo 3asemneHHoe OBOPYOOBA-
HWE, koTopoe NoakNK4YeHOo K UCTOUYHUKY 3MeKTPONUTaHWUs NOCTOSHHO (MOCpPeCcTBOM HEPA3bLEMHOIO coeuHe-
HWS) UMK C MOMOLLIBKD BUITOK Y PO3ETOK MPOMBILLMEHHOro HasHavyeHusa (HanpyMep coefuHUTENen, yKkazaHHbIX
B IEC 60309-1 vnu conoctaBUMOM HaLMOHASIbHOM CTaHOapTe), eCriv MHOE He YCTaHOBMEHO TEXHWYECKUM
KOMWTETOM MO CTaHZapTU3auMW AMs KOHKPETHOro BUua obopynoBaHus.

6.2.2.3 YcnoBue HencnpaBHocTy Ne 2

OpHodazHoe OBOPYAOBAHWE gomkHO BbITh UCMBITAHO NPpY pa3oMKHYTOM HERTpanu (nepekr4yarens
n), HeNoBpeX4eHHOM 3a3eMNeHUN U NPSAMOIR NONAPHOCTU U NOBTOPHO Npu 0BPAaTHOM NONAPHOCTA (NEpPekKnto-
yartenb p).

6.2.2.4 YcnoBue HeucnpaBHocTy Ne 3

OBOPYOOBAHWE, npegHa3HavyeHHOe AN UCNonb3oBaHUs B [T-cucTemax, criegyeT UCMbITeiBaTh B yC-
MOBUAX NOOYEPEAHOTO 3aMblKaHWA KaXaoro n3 dhasHbix NPOBOAOB Ha 3eMMto (NepeknyaTens g).

6.2.2.5 Ycnoeue HeucnpaBHocTu Ne 4

TpexdazHoe OBOPYOOBAHWE cnenyet vcneiTbiBaTb NpW MooYepefHOM pasMbiKaHWM MPOBOOHUKA
Kaxaon 13 cas no ogHoMy (nNepeknwovatenu /).

6.2.2.6 YcnoBue HeucnpaBHocTy Ne §

OpHodasHoe OBOPYOOBAHWE, npegHasHayeHHoe Ans UCMONb30BAHUA B CUCTEMAX 3MeKTPonMTaHus
IT nnn TpexdasHbix cMcTeMax C COeAMHEHWEM TPEYrONbHUKOM, OOMKHO ObiTh UCNbITAHO MPK TpexdasHon
CUCTEME 3NEKTPONUMTaHUsA, Npu Noo4YepeHOM 3a3eMMeHWM Kaxkaol dasbl (nepeknioyaTtens g) B COMETaHUM
C NpsIMO 1 0BpaTHOM NONAPHOCTLIO (MepekntoYaTtens p) U OTOENbHO C KaxabiM M3 (a3HbIX MPOBOAHWUKOR,
nooyepeaHo pasmbiKaeMbix Mo ogHOMY (Mepeknoyartenu /) B codeTaHuy ¢ NpSMON U 0OpaTHON NONAPHOCTLIO
(nepekn4yatens p).

6.2.2.7 YcnoBue HeucrnipaBHocTy Ne 6

TpexdasHoe OBOPYOOBAHWME, npenHasHayeHHOe ANA UCMNONb30BAHWA B CUCTEMAX 3MEeKTPOoNUTaHuA
C COefMHEHUEM TPEYIONbHUKOM U 3a3eMINeHUeM CpeaHen TOYKU, cnedyeT UCTbIThIBaTk B YCIOBUAX CUCTEMbI
3NEKTPONUTaHWA C COEAUHEHWEM TPEYroNbHUKOM MyTEM NMOOYEPESHOr0 3a3eMMNeHUsl CpeQHEeN TOUKM Kaxaon
M3 CTOPOH TpeyronbHuKa (nepekntodartens g).

OBOPYOOBAHMWE, B cocTaB KOTOPOro BXOAAT Kak TpexdasHblie, Tak U 3a3eMnsaemMble B cpefHeil ToY-
Ke Uenu, KOTopble He MOryT GbiTb YCTAHOBMEHbI HE3ABUCMMO U UMEIOT ONpPEeaeneHHy 3a3eMNeHHyo BEeTBb,
OOMKHO BbITh NCMBITAHO C MOMOLLBIO NEePEKMoYaTENs ¢ TOMLKO B YKA3aHHOM MOMOXEHWN 3a3eMIEHNS.

6.2.2.8 Ycnoeue HencnpaBHocTtu Ne 7

TexHU4YeckUil KOMUTET NO CTaHAapTU3auuM MOXET NpefyCMOTPeTb HEODXOOUMOCTb MOAEMNMPOBAHUSA
OPYrMx HEMCNPaBHOCTEN, eCNU OHU MOTYT npuBecTu K BodpacTtaHuio TOKA NMPUKOCHOBEHWA.

6.2.2.9 YcnoBue HeucnpaBHocTty Ne 8§

[ocTynHble TOKOMPOBOASLWME 4YaCTW, KOTOpble MOTryT ObiTb 3MEKTPUYECKW COeAWHEeHbl C APYrumu
YacTAMW TOMbKO Cry4valHo, CregyeT MCMbIThiBaTb Kak MpW WX SMeKTPUYECKOM COedMHEeHWU . OpYron(ummn)
YacTb(AMK), TaK U NPU UX OTKIMHOYEHUU OT Apyron(ux) yactu(en). MHopmauusa o cny4anHo COeauHAEMbIX
yacTax npyveegeHa B npunoxeHun C.

7 OueHKa pe3ynbTaToB

7.1 OwyweHue, peakumusa Ucnyra v oTAyckaHue MUMMoBUnM3aLum

HanpsxeHus U2 7] U3, NoKa3aHHble Ha puUcyHKax 4 1 5, NnpeacTaBnsawT cobON B3BELUEHHbIE MO YacToTe
aHaveHua U4, Takum obpasom, Ans Bcex 4acToT Boiwe 15 [y nonyyaeTca eauHas HU3KOYacTOTHas IKBMBA-
neHTHas vHaukaumsa TOKA NMPUKOCHOBEHWA. BaeeweHHble 3HadeHus TOKA NMPUKOCHOBEHWA nony-
YaKT PACYETHLIM MyTEM AENEeHUs MakCUMarbHbIX 3HaYeHuid U, n Us, N3MepeHHbIX BO BpeMs UCTbITaHUA B
COOTBETCTBUK C pasgenom 6, Ha 3HadyeHue conpoTuerneHnsa 500 OM. MakcumMmanbHble 3Ha4YeHUs CPpaBHUMBAKT C
npefenbHbIMU 3HAYEHUSIMW TOKOB OLLYLLIEHWS, PEaAKLWMMU UCMyra U OTNYyCKaHUa MMMoBunmaauum, ykazaHHbIMU
B TexHudeckux xapaktepuctukax OBOPYOOBAHWA (Hanpumep, npegensHble 3HadeHue 50 wnu 60 'y).

M3amepeHus B Liensix onpegeneHns npegenbHbiX 3Ha4eHWA NOCTOAHHOFO TOKa OCYLLECTBASAT aHanorny-
HbIM 06pa3oMm, HO B pacyeT NpuHUMaioT 3HaveHune U,, penenHoe Ha 500 Om (cm. npunoxexune G).
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7.2 OneKTpPUYeCKUn OXOr

Mpw Hannyum onacHocT nonydennsa SMEKTPUYECKOIO OXOTA (cm. 6.1) namepsatoT HEB3BELLEHHOE
OENCTBYHLEE 3HAYEHVE MEPEMEHHOro uUnv 3HadeHue noctosiHHoro TOKA MPUKOCHOBEHWA. 3naveHue
PaccyMTLIBaOT UCXOAS U3 AENCTBYIOLLIEro 3Ha4YeHNA HanpshkeHnsa U,, KOTOpoe M3MepAIoT Ha BbiBOAax COMpo-
TuBneHua 500 OM M3MepuTENbHOM CXEMBI, MOKa3aHHOW Ha pPUCYHKe 3.

Bozgeiictemne TOKA NMPUKOCHOBEHWA 3aBucKT OT NNowaan 1 NpoaonKUTENbEHOCTM KOHTaKTa ¢ Yeno-
BeYeckum Tenom. COOTHOLEHWE MEXay 3TUMK napaMeTpaMiy U onpeaeneHnem npeaenbHbiX 3HadeHnin TOKA
NMPUKOCHOBEHWA He paccmaTpuBatoTes B HacToswem ctaHgapTe (oM. npunoxeHue D, pasgen D.3).

Mpumevyanune — JJIEKTPUHECKWME OXOIM BO3HMKAOT B pesynbTaTe pacCcesaHusa 3Hepruu npu npoTekaHun
TOKa Yepe3 CONpoTUBNEHMEe, CO30aBaeMoe KOXeN U TeNom vyernoBeka. B pesynerate paboTtel anektpuyeckoro OBOPYOO-
BAHWA MoryT BO3HUKHYTL U Apyrie chopMbl 0xora, HanpumMep, BO3HUKaLWWe B pesyrnbsrate obpa3oBaHus aneKTpuyeckoi
Oyr Uy BO3AEeNCTBUA NODOYHLIX NPOOYKTOB 3NEeKTPUHECKOW Oyru.

8 UamepeHune TOKa 3alUTHOro NPOBOAHUKA

8.1 O6wmMe nonoxeHUnA

TpeboBaHUA K TOKY 3alLMTHOMO NPOBOAHMKA WM ero 3Ha4YeHWsIM He MMEIOT NPSIMOro OTHOLWEHWS K npobne-
MaM, pewaemMbiM B npouecce mamepernns TOKA NMPUKOCHOBEHWA, nosTomMy coOTBETCTBYOLWME NPEaenb-
Hble 3Ha4YeHUs 1 MeTodbl M3MEPEHWUS paccMaTpUBaloT OTAEMNbHO.

8.2 Kom6uHupoBaHHoe obopyaoBaHue

B ntobon obuen cucteme 3azemnerHms TOKWM 3ALLMTHOIO NMPOBOOHMKA otoensHoro OBOPYOO-
BAHWA komBuHmpytoTcs HeapudmeTudeckum obpasom. Moatomy TOK 3ALLMTHOIO NMPOBOOHWKA rpynnel
OBOPYOOBAHWA, 3azemneHHon eguHbIM NPOBOAHWKOM 33LLMTHOTO 3338MNEeHWs, HEBO3MOXXHO JOCTOBEPHO
onpenennTb Mcxoas M3 3HaHus 3HadeHuin TOKOB SBALWMTHOIO NMPOBOOHWMKA kaxporo otaensHoro OBO-
PYOOBAHWA. CnegoBaTtenbHo, U3MepPeHNUa, KOTOpble NpoBogaT Ha oTaensHom OBOPYOOBAHWW, umetot
orpaHudeHHoe npuMeHenne, u TOK SALLWTHOMO NPOBOAHWKA gnsa aton rpynnsl OBOPYOOBAHWA cne-
AyeT n3amepsTb B 00LLEM MPOBOOHUKE 3aLLWTHOIO 3a3eMNeHus.

8.3 MeTog namepeHus

YcranosuBwuinca TOK 3ALLMTHOIO NMPOBOOHWKA cnegyeT namepsiTe Nocrie YyCTaHOBKA C NMOMOLLbH
nocnenoBaTensHOro NOAKMYEHUA aMnepMeTpa ¢ MansliM uMneaaHcom (Hanpumep 0,5 Om) K 3aWwMTHOMY
npoeofHuKy. Nameperne TOKA 3ALLUMTHOIO NPOBOOHMKA nposoasaTt npu patote OBOPYOOBAHWMA u
CMCTeMbl pacnpeneneHns anekTpo3Heprnn Bo BCEX HOpPMalbHbIX pexumax paboTo.
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MpunoxeHune A
(obsAzaTensHoe)

ObopynoBaHue

B HacToswem npunoxeHnn noHatve OBOPYNOBAHWE onpegensioT Kak MMetoLLee eaMHoe NoAKNHYeHNe K NCTOu-
HWUKY 3NeKTponUTaHuA, eCn MHOE He YCTAHOBINEHO CcTaHaapToMm Ha koHkpeTHoe OBOPYOOBAHWE.

OBOPYOOBAHWE moxeT ObiTe 0AMHOYHBIM BNOKOM WMKW COCTOATb M3 IU3NYECKN OTAEMNBHbIX, 3NEKTPUYECKU CO-
e[ WHEeHHbIX BNOoKoB (CM. pUcyHOK A.1). VICTOYHWK aneKTponuTaHus MoxXeT HaxoanTecs BHYTpyr OBEOPYAOBAHWA (Hanpu-
Mep, UCTOMHUK CONMHEYHOI SHEPTUI UK akKyMynaTopHas baTtapes).

KabenbHble pa3Bogku Takke paccMmaTtpusatoT kak yacte OBOPYOOBAHWA B cooTBeTcTBUM € 5.4.

EAMHU4HBIA BnoK, Tpu 6nioka, TpK YacTH oGOpyACEAHUA
efqyuHu4yHoe OGOPyﬂOBﬂHHE

— Bnok;

B—H - noakniodeHWe MCTOMHUKE NUTaHWA COBMECTMO ¢ MECTHBLIM MCTOMHUKOM MUTAHUS;

&8 — NOOKNI0YEHMe MCTOYHUKE NATAHWS, He NpeaHa3zHaYeHHoe AN NPAMOrD NOAKMIOHeHUs
K MECTHOMY UCTOUHUKY MUTAHUS;
— — Apyme NoaKMIoYeHHs

PucyHok A.1 — OBopyagoBaHue
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MpunoxeHune B
(o6azaTtensHoe)

Wcnonb3oBaHWe ToKonpoBoAas wen NOBEPXHOCTH

B Tex cny4yasx, korga ykazaHHble AencTByowmne npegensHbie 3HadeHusa TOKA NPUKOCHOBEHWMA (c yacToTHbIM
B3gelwuBaHveMm unu 6e3) menee 70 mkA unu 100 MkA — nukoBble, v MO MMeeT 3HAYUTENbHYI0 EMKOCTHYHK CBA3b C
BHELLUHUMW MOBEPXHOCTAMMK, KOTOpLIE MOTYT MPUBOAMTLCH B OBWXEHWE MPU BLICOKMX YacToTax (Hanpumep, reHepaTtopsbl
BbICOKOYACTOTHBIX CUrHaroB 1 Npubopsl A8 U3MEPEHUA HANPsKeHNs ), LLenecoobpasHo M3MepsTh TOK, KOTOPLIA NpoTeKa-
eT Yyepe3 eMKOCTHYIO CBSi3b Ha TOKOMPOBOAALLYH NOBEPXHOCTL, pacnonoxeHHyto nog OEOPYAOBAHWEM wnu Hanpotus
Hero. Ecnn OBOPYOQOBAHWE wvcneiTeiBalOT TakuM 0Bpasom, TO OHO JOMKHO BbITe pacnonoXeHo Ha TOKONMpoBOAALLEN
MMOCKOW NOBEPXHOCTW, KOTOPYH, B CBOK OYEpPEb, PA3MeLLaloT Ha U3onupyloLLein NOBEPXHOCTM (CM. pucyHok B.1).

TokonpoBogALLaa NOBEPXHOCTL MO NIIOLLAAN U NEPUMETPY AOMKHA BbITb paBHa UMW NPEBbILLATL COOTBETCTBYOLINE
3Ha4YeHUs npunerawwmi K Heit noeepxHoctn OBOPYOOBAHWA.

MamepeHusa cnegyet NpoBOAWMTL COrmacHo pasgeny 6, npu 3TOM TOKOMPOBOASALLYK MOBEPXHOCTL UCMLITHIBAIOT B
KayecTBe OOCTYMHOW YacTu.

M3mepeHusa cregyeT NOBTOPWUTbH C TOKOMPOBOLALLMMKU NOBEPXHOCTAMMW, PACMONOXEHHBIMA HAMpPOTWME OPYruMX Mo-
BepxHocTern OBOPYOOBAHWA, koTopble MOMyT NPUMBIKaTh K BHELLUHEN TOKONPOBOAALLEN NOBEPXHOCTH.

[ns obecnedeHna 3alUMUTbl OT ANEKTPOMarHMTHbIX Nomex MoxeT notpeboBateca pasmelleqne OBOPYOQOBAHKA
(BKITIOYas TOKOMNPOBOOSLLYO NOBEPXHOCTL, ECMU ee UCNOoMNb3YHT) Ha paccTosHuu 0,5 M oT apyrx npoeogHukos unu OBO-
PYOOBAHWUA.

WenbiTyemoe
obopygoBaHue

Maonupyrowas
NoBepXxXHOCTb

TokonpoBoasLas
NoOBEPXHOCTL

PucyHok B.1 — Pabouas nnowagka ans obopynosaHus
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MpunoxeHune C
(obsAzaTensHoe)

Crny4yalHo coegMHAEeMble 4YacTu

Cny4aiiHo coegMHAEMbIE YacTy NPeacTaBnsaT coBon AOCTYNHbIE TOKONPOBOAALLME YACTH, KOTOPbIE HE MMEIOT Ha-
OEXHOro COEAMHEHUA C 3EMITEN UMW C KaKUM-TMB0 HOMUHANBHBIM HaNpPsHKEHWEM U HE MEIDT MONHON M30NALMN OT HKX.

K criy4aiHo coequHseMbIM YacTAM, HanpyumMmep, OTHOCATCA:

- OBEpW U yanbl, NPUKPEneHHble MeETaNNMMYECKMMU NeTNAMMU;

- Haknewku, MMerLLMe JOCTYMHbIe TOKOMPOBOAALLNE NOBEPXHOCTH (HanpuMMep, U3 MeTannuM4eckon gonsri);

- JeTanu, NpUKpenneHHbIe K OKpaLleHHbIM UN aHOAWPOBAHHBLIM NMOBEPXHOCTAM;

- PYYKW yrpaBneHus.

HekoTopble cepuitHO BbiNyckaeMble obpasusl OBOPYOOBAHWMA moryT MMeTb criyvyarmHO coeguHAEMYH YacTb, Ko-
Topas adhheKTMBHO NOAKMKYEHA K 3eMNne Unu apyron uenun. B gpyrux cepuidHo Bhinyckaembix obpazuax OEOPYOOBA-
HWA ta xe camas 4acTb MOXeT ObITb M30NMPOBaHa OT 3eMny U Apyrux Luenei. MNocKoneky B LEenom Hemnb3s onpeaenuTs
B kakom criydae TOK NMPUKOCHOBEHWA 6ynet Gonee BLICOKUM, B LENax onpeaeneHua Hauxyalwero BapuadTta cneayet
namepsate TOK NMPUKOCHOBEHWA ona oboux ncnonHeHnn OBOPYLOBAHWA B cooTBeTcTBUKM ¢ TpeboeaHuamu 6.2.2.
OpHako, cneayeT y4uTbiBaTh, 4TO, ecnu npeobnagatowas Yacrtota Hmke 100 'y, Hanbonee HebnaronpuaTHon BygeT cu-
Tyauus, Korga cnyvyanHo coeguHaemas JyacTb ByaeT coequHeHa © OpyriMuy YacTamMu.
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Mpunoxenwne D
(cnpaBo4Hoe)

BbiGop npeAenkbHLIX 3HAYEeHUW TOKa

D.1 OBwwne nonoxeHus

Mpw paspaboTke npoueayp, NpMBedeHHbIX B HACTOSLLEM cTaHaapTe, Bbinv caenaHbl onpeaeneHHble oNyLWeHUs
OTHOCWTENLHO MpedenkbHbIX 3HAYEeHUA ToKa, KoTopble ByayT UCMONB30BaTh TEXHUYECKUE KOMUTETHI MO CTaHAapTU3auum
npodykuun npu paspaboTke cTaHAapToB. MpuHATLIE JonyweHus Heobxogumel Ana Beibopa COOTBETCTBYIOWMX AAHHbIX,
ycTaHoBneHHblx B IEC TS 60479-1 B uensax KOHKpETU3aUnn M3MEPUTENBHbBIX CXEM, NPUBEAEHHbLIX Ha pUCyHKax 3, 4 n 5.

[MpuHATEIE QONYLWEHNA OCHOBaHbI Ha bonee paHHux nybnukaunax M3K. MNpegentHble 3Ha4eHWa TOKa, YkasaHHbIe
B HacToOALLEM NPUMOKEHWUM, UCNONL3YIOT TONBKO B KadyecTBe npumepa. OHW NpUBEAEHb! B LENaX oKkaszaHWus coaencTBUsS
TEXHWYECKUM KOMUTETaM MO CTaHAapTU3auuM npu Belbope npeaenbHbIX 3HaYEHWA.

D.2 Npumepbl npegenbHbIX 3HAYeHUA TOKa

D.2.1 ®ubpunnauma Xenyago4ykos cepaua

MpenensHoe 3Ha4YeHVMe Toka He YCTaHOBMEeHO. MNpUHATO UCXOOWTL W3 TOro, YTO NpeferbHbIe 3HAaYEeHUs, KOoTopkle
Bbl6upatoT ang TOKA NMPUKOCHOBEHWA, oomkHbl BbITh 3HAYMTENBHO HUXE Npedena, npyu KOTopoM HacTynaet cpnbdpun-
NALKMSA XKenyao4KoB cepaua.

D.2.2 HeBO3MOXHOCTL OTNYCKaHUA MMMOGUNU3aunmn (neTro-MmMmmoounnaauum)

MeTon uamepeHns NpMBEOeH B HACTOSLLEM CTaHAapTe.

B cooteetcTEum ¢ IEC TS 60479-1 gelicTeytollee 3HadeHne Toka 10 MA aBnseTca NpubnuanTensHbIM npeaensHbIM
YPOBHEM TOKa OTMYCKaHUs MMMOGUnuaauum (netro-ummobunmnsaumm), KoTopblid OyaeT NpUrogHsIM ANs BCEX B3pPOCbIX
nogein. BnvsHue 4acToTsl Ha NpedernbHoe 3Ha4YeHue NokasaHo Ha pucyHke F.3.

D.2.3 Peakuuna ucnyra

MeTon namepeHuns NnpuBegeH B HACTOALLEM CTaHAapTe.

B cooteeTctBum ¢ IEC TS 60479-1 pencteytowee 3HavyeHne Toka 0,5 MA aBnaeTcs npmbnuantensHbliM npenenbHbIM
3Ha4YEeHUEM TOKa ANA peakuun UCnyra Ha HU3KUX YacToTax. Micnonb3yoT pasnuyHble rpaHuubl ANS NpenenbHbIX 3Ha4YeHui
TOKOB peakuumn 1ucryra v oTnyckaHns MMmMobunuaaumn.

D.2.4 OwyuieHue (BocnpuaTUe)

TOK MNMPNKOCHOBEHWA moxeT BoCnpMHMMATBECA Ha YpPOBHE HECKONMbKMX Mukpoamnep. B cnydae, korga TOK
MPUKOCHOBEHWA He sBnsieTca HACTOMBKO BbICOKMM, YTODObI Bbi3bIBaTh HEMPOW3BOMBHYH peakuuio uchyra, kotopas
MOMXET NMPUBECTU K ONACHbIM NOCNEACTBUAM, EI0 HE CHMTAKT OMaCcHbIM 1M 0DbIYHO HE M3MEPAIOT YKasaHHbLIMU METOAAMM.

D.2.5 CneunansHble NPpUMEHeHUsA

MeToa namepeHus, NpUBEAEHHbI B HACTOALLEM CTaHAApTe, MOXET NPUMEHSTHCS, ECNW CTaHAAPTOM Ha KOHKpEeT-
Hbll BUA 060pyaoBaHWa HEe NpeqycMOTPEHO NPUMEHEHWUE MHOTO MeToaa.

B ctangaprax Ha npogykuumio, Takux kak IEC 60065, IEC 60335-1, IEC 60950-1 n |IEC 62368-1 ans OBOPYJOBAHIAA
knacca |l yctaHoBneHo npenensHoe aencteytollee 3HadeHne TOKA NMPUKOCHOBEHWMA 0,25 MA (nonoBuHHOE 3Ha4YeHme
NpefensHoro 3Ha4YeHns Toka peakyum ucnyra). BnuaHwe yactoTsl Ha NpeaensHoe 3HaYeHWe NoKa3aHo Ha pucyHke F.2.

[ns HekoTopbIX MEOWUUUHCKUX MPUMEHEHWA YCTaHOBNEHbI NpedernbHble AerCcTByoWMe 3HaYeHns meHee 0,25 mA.
[nsa Takmx NnpUMeHeHWA METOL M3MEPEHWs, MPUBEAEHHLI B HACTOALEM CTaHOapTe, MOXEeT He obecneynBaTk COOTBET-
CTBYIOLLYIO MOZAene MneaaHca tena Jyenoeeka (cm. E.1, npunoxenune E).

D.3 Bei6op npegenos

Cnegyet y4nTbIBaTh HEOOXOOMMOCTBL YKa3aHWs pa3nuyHbiX MPeaenoB ANA HOpMarnbHbIX YCNoBuiA akcnnyatauum (1)
1 COCTOAHWUI HeucnpaBHoCcTU (2).

B ctangaptax cepuun IEC TS 60479 npuBoanTca MHopMaLKUs O BO3OEUCTBMM 3NEKTPUYECKOr0 TOKA NPKU NPOX0OXK-
OEHUU Yepea Teno YernoBeka.

Mpenensl, Kak NpaBuno, BIPaXakT B BUAE MaKCUMaIbHbIX 3HAYEHWIA NOCTOAHHOMO W NEPEMEHHOIO TOKOB MpK Ya-
ctotax go 100 l'u. MeTogbl MamepeHWUs, YCTAHOBMEHHLIE B HACTOALLEM CTaHAapTe, O4MHAKOBLI ANA TOKOB OTMNYCKaHWA
uMmmMoBunuzaumn (NeTro-MMmMoBunnaanmmn), peakuum Ucnyra U HEKOTOPbLIX CreunanbHbIX NpuMeHeHui. ameputensHble
CXEeMbl YYUTLIBAIOT BNUSHME TOKa Gonee BLICOKONW YacToThl HA TENO YErNoBeKa U MMUTUPYIOT CHWXKEHWE UMMenaHca Tena
YyerioBeka rno Mepe yBenu4yeHusa 4actoTbl. OTnyckaHne MMMODMNU3aLvKn, peakumio MCNyra v OLLYLIEHUA ONpeaensatT NUKo-
BbIMM 3HAYEHUAMMW TOKa, B3BelLeHHbIMK no vacTtoTe. [Ona ANEKTPUYECKOIO OXOTMA cylecTBEHHOE 3HaYEeHME MMERT
AeWCTBYIOLLME 3HAaYeHUsA BenuyKnH. [1na uenen HacToAWwero crtaHgapra BlUsaHWe 4acToTel Ha Bo3HUKHoBeHMe JJIEKTPU-
HECKMX OXOIOB bygeT HeaHauuMTenbHbIM, NOCKONbKY nNpeocbnafarolmMmi NocneacTBMaAMU HA BO3AENCTBUME TOKa Mpu
HW3KO YacToTe ABMATCH Peakuusa ucnyra U oTnyckaHue nMmobununsauum (netro-nMmmobunuzaums).

Ons 6onbwwuHcTea Brnaos OBOPYOOBAHWA He TpebyeTcs ycTaHaBnvMBaTb NpedenbHble 3HAa4YeHWUA TOKOB, Mpu
KOTOpbIX HacTynaeT dubpunnsaums xenyoodukoe cepgua (cm. D.2.1), nockonbky 6Gonee HU3KME npenenbHble 3HaYeHWs
TOKOB MNMPUKOCHOBEHWA ona peakuumy ucnyra v oTryckaHua MMmobunusauuu nodTy Becerga npeforepaliaT du-
Bpunnauuio xenygoykos cepgua. Wcknoderrem (paccmatpusatoT B IEC TS 60479-1) aBnaeTtcs crnyvan, Korga KpaTko-
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rOCT IEC 60990—2023

BPEMEHHbIW MMIMYILC TOKAa MOXET NMPOWTU Yepes Teno 4enoBeka (CAMLKOM KOPOTKWMIA MMNYNbC, YTOObI Bbi3biBaTh HEBO3-
MOXHOCTb OTMYCKaHWA) U peakLMsa ucnyra oT UMMNyrbca ToKa HE CHUTAEeTCH OnacHon.

Peakuuto oTnyckaHua umMmodunusauum TpaguuumoHHo ceasbiealoT ¢ 3AXBATBIBAEMbIMW YACTAMMW, oaHako
B HacTOdLlEe BpPEMS Takoe MpeAcTaBMeHWe CYUTAKT YMNpOLLUEeHHBIM. B yKazaHHbLIX yCNOBUAX MakcUMansHoe npeferb-
HOE 3Ha4YeHue NOCTOAHHOMO Toka BYOEeT TakMM e, KaKk W 4518 NPefensHOro 3Ha4eHUs Toka OTNyCKaHna MMmMobunuaaumm
(cm. D.2.2), 3a UCKMIO4EHUEM YCIIOBWIA, NPY KOTOPbIX Bo3HuKkaeT ANEKTPUYECKMIA OXOT. Opnako SMEKTPUHECKNA
OXOTI ctaHoBuTCH npeobnagatownm akTopoM TONbKO Ha BbICOKWMX YacToTax. B npegenax 4onyCcTUMbIX 3HAYEHUIA TOKOB
ONS peakuum ucnyra v oTnyckaHus MMmMobMnM3aumMm MOXET BO3HMKHYTbL BTOPWUYHAA yrpo3a De30nmacHoCTH, Bbi3BaHHaA
HEOXXUOAHHOCTLI0 UMW HEMPOU3BONLHOW MbILLIEYHOW peakuMmeli, HO Npu 3TOM He NpeanonaraeTcs, YTo NpoTekaHue Toka
Yyepes TErno NPUYUHUT NPAMYH TpaBMy. Takol TOK MOXKET CHUTATLCA AOMNYCTUMBIM B YCNOBUSIX €AWHWUYHOW HEMCNPaBHOCTH,
W 0N YKa3aHHOTO criyvyas KOMUTET No CTaHZapTU3auuy OOIMKEH NpeayCMOTPETb UCKITHYEHWE.

[ns kpaTKOBpEeMEHHOIO TOKa MHOTAA WUCMONb3yeTca NpeaenbHoe 3HavyeHune, bonee BLICOKOE, YeM ANst NpefensHoro
3HA4YEeHWA ToKa A4NA OTNyCKaHWa MMMOOUNM3aLmn, NpyU YCIOBUK, YTO OHO 3HAYUTENBHO HUKE NPEeaenbHOro 3HavyeHua Ang
dubpunnayum xenynodkos cepgua v AMEKTPUYECKOIO OXOMA. [Ina Takux n3aMmepeHuii nepeMeHHOro Toka, rae oxu-
JaeTcs KOHTaKT Ha HebonbLUIoW NNoLwaaun, B ctaHgapTax Ha 00opy10BaHUE MOXKET ObITL NPUMEHEHA CXeMa, NPUBEOEHHAdA
Ha pucyHke F.3.

[ns namepeHnin NnpegenbHOro 3Ha4eHna Toka 1A peakumy ucnyra npv ConpuKoCHOBEHWW C HeBonbLIOW Nnowaabio
cnenyeT UCMOMb30BaTh CXeMY M3MEPEHWUI, MPUBEOEHHYIO HA PUCYHKE 4.

B cooTBeTCTBUK C BbILLEyKa3aHHbIM, NpefenbHble 3HaveHusa Ans HuakovactoTHoro TOKA NMPUKOCHOBEHWA, yka-
3aHHbIe B Apyrux nybnukaumnax M3K, ocHOBaHbI Ha CnenyloLwmx NONoXeHUsIX:

- npegens! Ang peakuun ncnyra v Opyrux HU3KKUX npeaenos:

- HeobxogumocTu uaberate HEMPOW3BOMBLHOW peakuuy UCMyra, KOTopas MOXET MPUBECTU K CEPbE3HbIM Mocrnen-
CTBMAM (Hanpumep, nageHue ¢ nectHuubl unn nageHne OEOPYOOBAHWA);

- NpeaenbHOro 3HavyeHWs ToKa peakuuu ucnyra, Kotopoe obbiMHO coctaensieT 0,5 MA gelicteytowero unm 0,7 mA
MMKOBOIQ 3HAYEHWIA CUHYCOUAANbLHOTO TOKA;

- npefensHoro 3HaveHus Hwke 0,25 MA gencteyrowero (0,35 MA NUKOBOro) Toka, KOTOpOe YKaskIBaloT B TEX Cny-
yasx, Korga nonb3oBaTenb 0COBEHHO YYBCTBUTENEH UMM NOOBEPKEH PUCKY MO 3KONMOMMYECcKMM M Buonornyecknm npu-
YuHam;

- Npegernsl Ang oTnyckaHua MMMoBUnu3aunm:

- MCMYr 1 HEKOTOPYHK PeakLMio OOMyCcKaeTCa NPUHMMAaTh B KAYeCTBE YKa3aHUsa Ha NepBy HEWCMpaBHOCTb, Korga
cnenyeT NPUMEHUTL NPederibHOE 3HaYeHMe ToKa OTMYCKaHWA MMMODBUIM3aLmu;

- OUEHKW, YTO Y MYXYUH W XKEHLLWH CpegHee npefenbHoe 3Ha4eHe ToKa OTnycKaHusa MMoBunmMaaumnm coctaenseT
16 1 10,5 MA gencTByIOLLEro 3HAa4YEHNA NEPEMEHHON0 TOKa COOTBETCTBEHHO;

- OLIEHKM, YTO HEKOTOpLIE MOAN UMEIOT Bornee HM3Koe NpenenbHoe 3Ha4YeHWe ToKa OTMYCKaHUsa MMMobunmuaaumu,
Hanpumep, 4To 418 99,5 % MyKYMH U KeHLWWH NpegenbHoe 3Ha4YeHUe Toka OTNycKaHusa UMMOBKUnM3aunmM coctaensaeT 9 u
6 MA [elicTBYIOLLErO 3HAYEHUS MEPEMEHHOrO TOKA COOTBETCTBEHHO, a NPeAEenbHbIE 3HaYeHUs Ang AeTer ByayT eLUe HUXKE;

- OrMpefeneHHbIe YCNoBUA eOWHUYHOW HEWUCNPaBHOCTUM MOryT BbITb OCHOBaHWEM ONA NPUMEHEHUSA NpenenbHbIX
3HAYEHWI TOKOB, YCTAHOBIIEHHbIX ANS peakuMy UCnyra B HOPMarbHbIX YCNOBUAX 3KCMnyatauun (Mpy oTCYTCTBUKM HEWC-
NpaBHOCTW) B KAYECTBE NPEeAENbHbIX 3HaYEHWIA TOKOB ANA OTNyCKaHWa MMMobunnsaumu.

Ha Hekotopbix Tunax OBEOPYOOBAHWMA npy nepBom BKMIOHEHWM MOXKET BO3HWMKATE BbICOKMA HadanbHblin TOK
NMPNKOCHOBEHWA, koTopblii BeicTpo cHuxaeTca no mepe padorel OBOPYOOBAHWA. Kak npaBuno, npu ycTaHoOBKe
npegenoe anss OBOPYOOBAHKA, ecnn aTo ykaszaHO TEXHUYECKUM KOMUTETOM NO CTaHOapTU3auuu npogykuuun, AaHHoe
MoONoXeHWe He NPUHUMAKT BO BHUMaHUE.

D.4 3dbchbeKT aneKTpuYeCcKoro oxora nog Bo3genucTBUEeM TOKa NPUKOCHOBEHMUA

He cywecTeyet obLienpunsaToro npegensHoro 3HadeHna TOKA NPUKOCHOBEHWA, koTopoe noasonuno Osl npe-
OoTBpallaTe Bo3HUkHoBeHWe SNTEKTPUYECKWX OXKOTIOB Bo Bcex criyyasax. bonbluoe 3HavyeHUe UMET Apyrue napame-
TPbl, TaKMe Kak Nnowlagb CONPUKOCHOBEHWS C YENOBEYECKUM TEMOM W NPOAOIKUTENBHOCTL CONMPUKOCHOBEHMA. Baanmo-
CBA3b Mexdy aTMMK napameTpamu TpebyeT ganbHerwero uccnegoeatusa. besonacHele noporoBble 3Ha4eHns MoryT BbiTe
BbIpaXXeHbl B €4UHNLAX W3MePEeHNUsa 3TUX OBYX UMK APYrMX AONONHUTENBHBIX MapamMeTpoB.

MeTtoa namepenua TOKA NMPUMKOCHOBEHWA aons yyeta Bo3HukHoBeHUA adhcpekTor DJIEKTPUYECKOIO OXOTA
npvBedeH B 7.2.

MpenencHoe 3HayeHue, ycTaHoBneHHoe B IEC 61010-1 paBHo geicTeytowemy 3HadeHuo 500 mA (B cnyyae Heuwc-
NpaBHOCTHK).

CyuMTaloT, YTO OXKOMM KOXW Ha4MHAKT BO3HWMKaTb MPW NNOTHOCTM OeACTBYIOWMX 3HAYeHW ToKka B guanasoHe ot 300
po 400 mA/cm? [Becker, Malhotra and Hedley-Whyte].

AHanuz ycnosuia, npueogawmx Kk ANEKTPUYECKOMY OXOIY, nokasarn, 4To CyLecTBYeT YyacToTa pasgeneHus,
npv KoTopow npegen aAnd Bo3HukHoeeHus NTEKTPUYECKOIO OXKOTlA npeBbillaeT npegensHoe 3Ha4eHue Toka oTnycka-
HWUs imMobunusauun, n Tpebosanna Kk OBOPYOOBAHWKO oomkHbl oTpaxaTe HeoBX0AMMOCTE NPOBEAEHMA AOCTOBEPHbIX
namepeHuin gna obecnedeHna Hagnexawen sawuTel. B IEC 62368-1 npegctaBneH ogvH M3 NOOXOAOB K ONpeaeneHuno
ykasaHHoro TpeboBaHusi.
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FOCT IEC 60990—2023

MpunoxeHue E
(cnpaBo4Hoe)

Cxembl, ncnonb3yemblie OnA U3MepeHUA TOKa NPUKOCHOBEHWA

E.1 O6wue nonoxeHnsa

3Ha4yeHnA ToKa, KOTopble NPUBEAEHBI B HACTOSALLEM NPUIOXKEHMW, UCMONb3YHOT TONMLKO B KAYECTBE NpUMepa.

Cxembl, NokaszaHHble Ha pucyHkax 3, 4 u 5, npegHasHadeHel ana nameperHua TOKA NMPUKOCHOBEHWA c ucnonb-
30BaHMEM NPEeferbHbIX 3Ha4EeHWiA, KOTopble 06bIMHO UCMOMNbL3YKT B CTAHAAPTaX Ha NPOAYKLUMI0 TEXHUYECKME KOMUTETLI No
cTaHgapTusauun, Hanpumep, ot 100 mkA 0o 10 MA OEUCTBYHOLWMX 3HAYEHWA nepeMeHHoro Toka 1 oT 140 MkA go 14 MA
MUKOBLIX 3HAYEHWIA MOCTOSHHOIO TOKA, OXBaTblBas YacTOTHLIA gnanazoH Ao 1 MMy ana cuHycompansHbIX, CMELLaHHbIX Mo
4acToTe U HECUHYCOWAAmNbHbIX CUrHANOB.

E.2 UmuTaumu nMmnegaHca Tena yenoBeka (pUcyHok 3)

Cxema, npuBefeHHas Ha pUCyHKe 3, NpefHasHaveHa:

- Ans uMuTauumM MMnedaHca Tena YenoBeka;

- Ansi NPOBEAEHUS M3MEPEHWUIA, NOKa3bIBAKLLMX YPOBEHb TOKA, KOTOPLIA MOXET NPOTEKATL YEpPEe3 TeNno YenoBeka,
ecnwu Teno conpukacaetca ¢ OBOPYOOBAHWEM nogo6Heim obpasom.

Rg Mopenvpyet BHYTpeHHUIA UMNefaHc Tena Yenosexa.

Rg n Cg ModenupytoT MomnHbld MMNEOaHc KOXW B ABYX TOYKax KOHTakTa. 3HaveHne Cg OMpesensioT Ucxodsd va
nnowaau KoHTakTa ¢ koxeW. [ng 6onblumx nnowaaen KoHTakTa MoryT BbiTe MCNonb30BaHbLl 6onee BbICOKME 3HAYEHUs
(Hanpumep, 0,33 MkD).

MpumeyvyaHune — Mogenb Tena YenoBeka, NpUBeAeHHas Ha PUCYHKEe 3 C MCMONb3yeMbIMW B HACTOSLLEM CTaH-
aapTte saHadeHuamMu R v C, TpaguumoHHO NpUMeHsanack B cTaHgapTax no 6esonacHocTu npoaykuun 6onee 50 net. [laHHoe
V3MEpPEHWE B TEYEHWE [OMIroro BPEMEHN CHMTANOCH AOCTATOYHbIM.

3naveHve TOKA NPUKOCHOBEHWA ¢ yuetom adpdpexta SNEKTPUYHECKOTO OXKOTlA nony4aloT Kak 4yacTHoe oT
AeneHnsa OedCTBYIOWEero sHavyeHna HanpsxeHna Uy Ha 500 Om.

E.3 Peakuuu ucnyra (M umnegaHc Tena yernoeeka) (pUCyHok 4)

Peakuusa ncnyra 4enoBeka SIBNAETCA pe3ynsTatoM NMPOXOXOEHWSA 3MIEKTPUYECKOTO TOKa Yepe3 BHYTPEHHWE OpraHb!
Tena 4Yenoeeka.

[1na ToMHOro M3aMepeHWs Takoro addpekta TpebyeTcs yHeT ¥ KOMMNeHcaUUsa 3MEHEHUS YaCTOThI MPY BO3HUKHOBEHMN
peakuuu ucnyra. Cxema, NnpvBefeHHasa Ha pUCyHke 4, UMWTUPYET MMNedaHc Terna u obecnevmMBaeT B3BELLMBAHWE B COOT-
BETCTBUW C YACTOTHBIMWA XapakTepUCTUKaMM Tena YenoBeka Ans TOKa, BbI3bIBAKOLLEro HENPOU3BOMLHY0 peakLuio nenyra.
Mpegnonaranock, 4To hopMa YacTOTHOW XapakTepUCTUKMA OOMHAKOBA ANS peakuuMy U Ucnyra, U AaHHble, ycTaHasnueao-
LMe YacTOTHYH XapaKTepucTMKy, Obinn hakTuieckn Nony4veHsbl C NMOMOLLLH UCMbITAHWIA Ha NOpore Ucnyra.

HacToswyo n3amMepuTenbHYH CXeMY WCMONbL3YHT ANA NpefenbHbIX 3Ha4YeHWIA NEPEeMEHHOro ToKa BMNMOTb 00 B3Be-
LIEeHHOrO 3KBMBAaNeHTa, OeNCTBYOLWEee 3Ha4YeHe KOTOporo coctaensaeT npubnuantensHo 2 MA npu 50 1 60 Iy, Wcnons-
30BaHVEe JAaHHON CXeMbl AN NaMepeHus Bonee BbICOKMX MpefdernbHbiX 3HAaYEeHW TOKOB OrpaHMYeH0 pacyeToM 3HauYeHui
TOKa OTNycKaHusa MMMobunuaaumm n HeobXxoguMOCThI0 B3BELLMBAHUA Ha OPYron Yactote, koraa bonblee 6ecnokoincTBo
Bbl3bIBaeT HEBO3MOXHOCTbL OTMNYyCKaHMA ummobununzaumu (cm. E.4).

3HaveHre noctoaHHoro unu nepemexHoro TOKA NMPUKOCHOBEHWA aons peakuwnn ncnyra nony4vatoT Kak YacTHoe
OT AeneHns MMKOBOro 3HaveHus HanpsbkeHusa U, Ha 500 Om.

E.4 OTnyckaHne MMMOOMNM3aumMu (M UMNegaHc Tena Yenoeeka) (PUCYHOK 5)

MmMmobunuaaumsa unm HecnocoOHOCTE OTMYCTUTL NPeAMET Bbi3BaHa NPOTEKAHWEM 3MNEKTPUYECKOTO TOKa Yepes BHy-
TpeHHWe opraHbl YernoBeka (HanpvmMep, Yepes Mmbilwubl). MamepuTensHas cxema noaxoauT Ans NpefernbHbIX 3Ha4YeHui
TOKa, MPEeBbLIALIMX 3HAYEHWE B3BELUEHHOIO 3KBMBANEHTa ASWCTBYHOWEro 3Ha4YeHus Toka npubnuanTensHo 2 MA npu
yactote 50 1 60 M.

BrnunsHue 4actoTbl Ha NpegenbHbIe 3HAYEHWA TOKOB OTMYCKaHWs MMMOBOMIM3auMM OTNMYAETCA OT ee BIUSAHWA Ha
npedenbHble 3HavyeHnss ans peakuun menyra unu adodekta SNIEKTPUHYECKOIO OXOlA. YkaszaHHoe ocobeHHO BEpHO
Ana YacTort Beilwe 1 kU, rae aTo y4MTLIBAETCH B KOHCTPYKLUMKW chunstpa.

Cxema, NpuBeeHHas Ha PUCYHKE 5, UMUTUpYET MMnenaHc Tena 4Yenoeeka u obecneyrBaeT B3BELLMBAHUE, KOTOpPOE
Mo3BOMNSAET NPOCNEANTL YACTOTHBIV OTKIUK TEMAa YEernoBeKka Ha TOKW, KOTOPbIE MOTYT BbI3bIBaTh CYAOPOry MbiliL (HENpPoWa-
BOMbHOE MbILLEYHOE COoKpalleHue), n TakuMm obpasom HecrocobHocTe paccnabutees. MNpegensHoe 3HadeHne TOKA MNPU-
KOCHOBEHWA ona oTnyckaHnsa MMoBUnM3aunmn nony4varT Kak YacTHOE OT AeNeHMs NMUMKOBOro 3HaYeHWs HanpsKeHus
Uj Ha 500 Om.
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MpunoxeHune F
(cnpaBo4Hoe)

rOCT IEC 60990—2023

Mpeaenbl NPUMEHEHUA U3MEPUTENbHbLIX CXEM U KOHCTPYKUKUA

Cxembl, NpMBEOEHHBIE HA puUcyHkax 3, 4 1 5, npegHasHayeHbl ANA NONYYEHUS U3MEPUMOIN XapakTEepUCTUKN Ha-
NpPsPKeHUd, KoTopasa npubnuanTensHo ByaeT COOTBETCTBOBaTL rpadmMkamM KpWUBbIX, MPUBEAEHHbIX Ha pucyHkax F.1, F.2 n
F.3. MpencraeneHHsble cXxeMbl U CpaBoYHbIE rparKu KPMBLIX B LIEMOM COOTBETCTBYKOT npuBeaeHHbIM B IEC TS 60479-1
n IEC TS 60479-2, 3a UCKKO4YEHWEM TOro, YTO ANS YPoLeHUs U3MepUTeNbHbIX CXeM JOMYCKaOTCH He3HauYMTeNbHbIE OT-
KIoHeHWs Ha narubax kpusbix B guanasoHe ot 300 Ny v 10 klu.

TOK NMPUKOCHOBEHWA namepsatoT 6e3 B3BELUMBAHUA MO YACTOTE B TEX CryYasnx, KOrda YCTaHOBNEHO npedensHoe
3Ha4veHue anga SJIEKTPUHECKOIO OXOl'A. Kputepuu, yctaHoBneHHble ans SNIEKTPUYHECKOIO OXOTlA, aHHynupyioT
KpUTEPUW, OTHOCSILLMECS K PEaKLMKU MCcnyra UM OTNyCcKaHWi MMMODUNU3auny, ecnu AeUCTBYIOLLEE NPeaeNbHOe 3HaYeHne
Toka ansa AMEKTPUHECKOIO OXOIA npeBblluaeT B3BeLLEHHbIe MUKOBbLIE NpefenbHble 3Ha4YeHWa ToKa Ana peakuun nc-
nyra v oTnyckanua nmmobunuzaumn. O6eivHO nogobHoe npovcxoauTt B gvanasoHe ot 30 go 500 kly B 3aBMCMMOCTM OT
dopMbl CUrHana UCnonb3yeMoro Toka 1 ero npefenbHbIX 3Ha4eHui. ViamepeHue npegensHoro aHadeHus toka ana SIEK-
TPUYHECKOIO OXOTl'A He TpebyeTca, ecnu TakMe 4acToTbl He ABMAKTCA npeobnagarowmnm.

HacToTHeIA KoathduuMeHT
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PucyHok F.2 — YacToTHeIM Ko dMUMeHT Onsa OWyLIEHWUA 1 peakuun ucnyra
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MpunoxeHne G
(cnpaBo4Hoe)

KOHCTPYKLIHH U NnpuMeHeHWe I'IDHEODOB AnA NamMmepeHnA ToOKa NPUKOCHOBEHWA

G.1 PaccmoTpeHne BONpPocoB BbIGopa KOMNOHEHTOB

G.1.1 O6wume nonoxeHusn

Beibop komnoHeHToR Ang cxem uamepeHua TOKA NMPUKOCHOBEHWA, npuBeneHHbix Ha pucyHkax F.3, 4 n 5, B
3HAYUTENBHOW CTENEHM 3aBUCUT OT 0BNacTu Ux NpUMEHEeHWs, OT YPOBHEI TOKa U 4acTOT, KOTOpLIE HECOXOOMMO U3MEPUTL,
a TakKe OT AOMYCKOB M BO3MOXHOCTEW YNpaBneHus 3aNeKkTponnTaHWeM, KOTopble CNeayeT yYuTbIBaTh.

MamepuTenbHele cxeMbl U NPUOOPLI, 8 TaKKe UX TEXHUYECKUE XapaKTepUCTUKM, NMPUBOAMMbIE B HACTOALLEM CTaH-
OapTe, NogxoaAT kak ansa cvHycoupaaneHbix curHanos TOKA NMPUKOCHOBEHWA npoctoro OBOPYOOBAHWA, Tak n ana
HecuHyconganesHeix curHanoe TOKA NMPUKOCHOBEHWA cnoxHbIx u3genuit, KoTopble MOryT reHepupoBaTe BeICOKUE Ya-
ctoTel. [Ins onpeneneHHbix BUAOB 0bopyaoBaHusa MoxXeT He notpeboBartses, 4Tobel namepuTensHaa cxema obecneynea-
na U3MepeHus B NOMHOM Auana3oHe nocTosHHoro Toka Ao 1 MMy unu BeigepxuBana ypoBHU noTpebnsemoi MOLHOCTH,
KOTOpbIE ManoBEPOATHLI MPU KOHKPETHOM NpMMeHeHWN. Bonee NpocTbie cxembl M3MePeHWA Toka U Nprubopkl gonyckaeTcs
UCMONb30BaTb BMECTO CXEM M NPUOOPOB, YKa3aHHLIX B HACTOALLEM CTaHAAPTE, NPU YCIOBUM, YTO XapaKTEPUCTUKN CXEMBI
obecne4ynBaroT MOEHTUYHOCTL NOKA3aHWIA.

YkasaHHas uHdopmauua npegHazHadeHa Ans ykasanus akTopoB, KOTOpble criefyeT yyYuTeiBaTe npwu nogbope
KaX[0ro KOMMOHEHTa N3MEPUTENBHON CXEMbI, YTOObI MOXKHO BbINO NPUHUMATE COOTBETCTBYIOLLME PELLEHNUs ANs KOHKPEeT-
HbIX MPUMEHEHWIA.

G.1.2 HomuHanbHaA MOWHOCTE U MHAYKTUBHOCTL AnsA Rg U Ry

MowyHocTs Rg u R onpeaensetca asyms cakropamu. OfHUM U3 HUX ABNAETCA BO3MOXKHOCTL NEPEerpyaki npu no-
CTOAHHOM TOKe WMWK HU3KWUX YacToTax. Ecnu, Hanpumep, TpebyeTca MakcumarnsHas MOLWHOCTE € neperpyskon npun 240 B
un yactote 50/60 Iy, To peanctop Rg AOMKEH BblAEPKUBATL MOLWHOCTL paccensaHna 21,6 BT, a pesuctop Rg — 7,2 BT B
TeYeHue, Kak MMHUMYM, KOPOTKOrO NpoMexyTka BpemeHn 6e3 nameHeHua 3HadeHusa. Ecnun neperpysku Bo BHUMaHWe He
NPUHUMAIOT, TO METANIMOMNIEHOYHBIE PE3NCTOPLI C MOLWHOCTLIO paccensanna 0,5 unn 1 BT moryt obecnevvsars gocraTod-
HYH TOYHOCTb, HU3KWIA TeMNEepPaTYpPHbIA KO3MULMEHT U OONTOBPEMEHHYIO CTAOUNBHOCT.

Mcxoga M3 BbileyKa3aHHOTo, M3MepuTenbHaa cxema [ormkHa ObiTb COOTBETCTBYHOLLMM 0Opa3oM MapKUpOBaHa,
€Cnuv TOMbKO OHa He crnocobHa BbiAEPXKWBaTEL HEMPEPLIBHLIE NEPErPY3KU.

B HEKOTOpbIX MPUMEHEHMAX PE3NCTOp Ry TaKe MOXET paccenBaTb MOLHOCTh BbICOKOYACTOTHbIX TOKOB. Hanpu-
Mep, ecni HeoBXogMMO U3MEPUTL TOK, MMEILWWIA 3HaYeHe NpubnuantensHo 500 MA, ONacHbIR C TOYKU 3pEHKUS NPUYUHE-
Hua SNEKTPUYECKOTO OXONA, 1o Ha peancTope R MOXET paccenBaThcs MOWHOCTL 125 BT. HecmoTps Ha HeaHaum-
TenbHYH BepOoATHOCTb Bo3HMKHOBeHUA SNIEKTPUYECKOIO OXOTlA, MmoxHO BbiBpaTe UMEHHO Takon pe3ncTop.

[ng ynpaBneHns nuTaHWeM MoryT NPpUMEHATLCS AOCTYMNHBIE CUITOBLIE NMPOBOMOYHLIE PE3UCTOPLI, ECNU KOHTPOMK-
PYIOT [0 NpUEMMEMbLIX ANS KOHKPETHOTO NPUMEHEHUSA YPOBHEW Takue hakTopbl, Kak TOYHOCTb M MHAYKTUBHbLIE MOrpeLu-
HocTK. CUMNoBbIE pe3ncTopbl C TOYHOCTBIO +1 % u 5 % nerkogocTynHbl. [1py M3MepeHnsx ¢ NPUMEHEHWEM PE3NCTOPOB C
NPOBOMNOYHOM 0BMOTKOM U MOLHOCTEIO paccemBannsa 12 n 20 BT 3Ha4eHMe MHAYKTUBHOCTK cocTaBnaeT okono 30 MkH npw
3Ha4yeHun conpoTneneHunsa 1000 OM. MiMnegaHc AByxX TakuX COedUHEeHHbIX napannensHo pesuctopos cocTtaenseT 500 Om,
a MHAOYKTUBHOCTbL Bbl3blBAET MOBbILLEHWEe UMNedaHca Ha 2 % o 510 Om Ha yacTtote 1 MITy. BeicoKo4acTOTHLIE XapakTe-
puUcCTUKN cxembl Rg/Ry onpeaensioT 3HadeHns uMnegansca pesuctopa Rg U eMKocTu koHaeHcatopa Cg  WHAyKTMBHOCTS,
paBHaa 1 MH, koTopaa manosepoATHa, Npy nocnegosaTensHoM coeduHeHun ¢ Rg (1500 Om) Bbi3biBaET MOrPELLHOCTb
meHee 0,2 % Ha yactote 1 MIu.

G.1.3 Konpgencatop Cg

PekomeHayeTcst MCNONb30BaTh NIEHOYHbIE KOHAEHCATOPb! YANMHEHHOW (hONMbIMPOBaHHOM KOHCTPYKUMK. MoxeT no-
TpeboBaTbes Takoe HOMUHAINLHOE HanpmkeHwe koHaeHcatopa Cg, NpW KOTOPOM OH CNOCOBEH BhiAEpXUBaTL KpaTKoBpe-
MEeHHY0 neperpyaky, Hanpumep 250 B nepemenHoro Toka 1 400 B unu 600 B noctoaHHoro Toka. [neHoYHble KoHOeHca-
TOpbI, PACCYMTaHHbIE Ha HaNpsXXEHWE NOCTOAHHOIO Toka, obbivHO Be3 cboes ByayT BbIAEPKMBATE NUKOBLIE HAMNPSAKEHWA
NepPEMEHHOT0 TOKa, paBHbIE HOMWHANbHOMY 3HAYEHMWIO MOCTOAHHOIO TOKA, B TEYEHWE KOPOTKUX NMPOMEKYTKOB BPEMEHMN.
Ecnn MHAYKTMBHOCTL KoHAeHcaTopa Cg W ero coeiMHeHUs [0mkHbLI obecrneyrBare pabovmne XapakTepucTUki Ha YacToTe
1 Mly, moryT noTpeboBaTbCA ABa UNKU TPU NapansenbHO COEAMHEHHbIX KOHAEeHcaTopa Ans obecneyeHnsa TOYHOCTM W He-
0OXOOUMBIX YaCTOTHbIX XapaKTEPUCTHK.

MneHouHble koHaeHcaTopkl 0,1 Mk®, paccumTtanHble Ha 250 B nepemerHoro toka, 66N namepeHsl Ha pe3oHaHc
npu YactoTe okono 3 My, 3-3a MHOYKTUBHOCTU TAKWX KOMMOHEHTOB MOXHO OXWAaThk HanvMyve norpeLuHocT npubnu-
autenbHo 3 % Ha yacTtote 1 MU, YMeHbLUEeHWe MHOYKTUBHOW NOrPELLHOCTY MOXHO NOMYYUTL NYyTEM napannensHoro co-
€OMHEHUS KOHOEHCAaTOPOB eMKOCThH0 MeHee 0,1 MKD.

G.1.4 Peauctopel R1, R2 u R3

MeTannonneHoYHbIe pe3ncTopkl 0becneynBealoT Hagnexallme paboyne XxapakTepUcTUKK B YCNOBUAX MEPETPY3KU U
npv vactoTax oo 1 My, Ecnmn HeoBxoavma cnocobHOCTh BoliaepmBaTe neperpysku (cm. G.1.2), To peauctopbl R1 1 R2
OOm¥Hbl BbITE paccyMTaHbl Ha MOLWHOCTE paccevBaHus 1 BT
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G.1.5 KonpgeHcatopbl C1, C2 n C3

PekomeHayeTcs ncnonb3oBaTh NNeHOYHbIE KOHAEHCATOPb! YANMHEHHON )ONLIMPOBAHHON KOHCTPYKUMK. MHOYKTUB-
HOCTb KOHAEHCATOPOB Takoro Thna npu 4actotax Ao 1 MY He BbI3bIBAET 3HaUUTENBHLIE NOrpellHocTy. JonycTumoe 3Ha-
YeHWe NorpeLlHOCTY KOHAEHCATOPOR MOXKET ObITb CKOPPEKTUPOBAHO NyTeM NapannensHoro coeguHeHus AByX unu bonee
KOHOEHCATOPOB MEHbLLEN eMKOCTH.

G.2 BonsTmeTp

Onsa obecneyeHuns Bcex paboumnx xapakTepuUCcTUK cxeM B AuanasoHe yactor ao 1 My ana uamepenus Uy, U, n Uy
Aon¥eH OblTh MCMONb30BaH NpUBop ANA N3MepeHus HanpsXKeHWA, KOTopbInA
- pearupyet:
- Ha NOCTOSIHHbIA TOK — A5 M3MEePEeHWUA HanpsKeHns MOCTOAHHOIO TOKa,
- Ha hakTUYecKU eNCTBYIOWMA NepeMeHHbIN TOK — AMs U3MepeHUs AeNCTBYHOLEro Hanps)eHua nepeMeHHo-
ro TOKa, u
- Ha NWKOBbIA TOK — ANA N3MEPEHUSA NMUKOBLIX 3HAYEHWIA HANPHKEHNUS;
- MMeeT BXOA4HOe conpoTuBneHne He meHee 1 MOmM;
- MMeeT BXOAHYK eMKoCTb He Bonee 200 n® Ans uamepeHusi nepeMeHHOro ToKa;
- MMeeT AManasoH 4acToT Ans U3MepeHuin nepemMeHHoro Toka oT 15 My go 1 My n 6onee, ecnu ucnone3ytoT 6onee
BbICOKME YaCTOThI;
- MMeeT He3aszeMneHHbIn unu aunddepeHunansHbid Bxod ¢ nogasneHnem cuHdasHoro curHana He meHee 40 ab B
avanasorde oo 1 MITu.
B G.1 npuBegeHa vMHGOpMaUWs, Kacarollascs MCMonb3oBaHuA Bonee npocTbiX MHCTPYMEHTOB AN KOHKPETHbIX
NpUMeHeHUNA.

G.3 TouyHOCThL

Obwasa TodHoCcTb cxeMbl uamepeHust TOKA NMPUKOCHOBEHWMA, Bknoyas ucnomnb3yemblid B HEW BONLTMETP, 3a-
BWUCMT OT TOMHOCTW PE3MCTOPOB U KOHOEHCATOPOB, a Takke YacTOTHOW XapaKTepuCTUKW, UMNedaHca U TOYHOCTHM CaMoro
BONBTMETPa. Ha TOMHOCTL U3MEPEHWUIA TaKKe BNUSIOT MEXKOMMNOHEHTHASA EMKOCTb M MHOYKTUBHOCTE BbIBOLOB.

MpumevyaHune — AHanua BNUAHUS gonyckoB Ha namepsaembld TOK NMPUKOCHOBEHWA ona ykasaHHbIX KOM-
noHeHToB R 1 C B cxemax uameperus TOKA MPYKOCHOBEHWA noka3sbiBaeT, 4To AONYCKW pe3ncTopoB Rg U Ry, B nep-
BYIO o4epenb BMUSIOT Ha pe3ynsTatsl namMmepeHuid. BnvaHue [onycKoB ApyrMx KOMNOHEHTOB Ha NOPSAOK MeHbLUe.

BonbTMeTp MMeeT Kak BXxogHOe COMPOTUBIEHKME, TaK 1M BXOAHY eMKOCTb. [1pM NOCTOSAHHOM TOKe UMK HU3KKUX YacTo-
Tax BONLTMETP C BXOAHbIM conpoTueneHnem 1 MOM, ncnonb3yemblli B M3MEpPUTENbHBIX CXeMax, NMPUBeAeHHbIX Ha PUCYH-
Kax 4 unu 5, 6ygeT nokasblBaTb 3Ha4eHWA Ha 1 % MeHbLUe 13-3a OeNeHUs HanpsXXeHUs yCTaHOBNEHHbIM B U3MepUTeNnsHON
cxeme pesuctopom Ha 10000 Om. Ha BblCOKMX 4YacToTax BXOO4Has €MKOCTb BOMsTMETpa, KoTopasi 06blMHO cocTaBnser
30 n®, HenocpeacTBEHHO NapannensbHa BeIXOOHOMY KOHAEHCATOPY U3MEPUTENBHOW CXEMbI, Y 3HAYEHWS, NOKa3biBaeMbIE
BOMBTMETPOM, MOryT ObiTh 3aHmkeHbl Ha 0,15 % B cxeme, npuBegeHHoW Ha pucyHke 4, 1 Ha 0,33 % B cxeme, NnpvBeAeHHON
Ha pUCyHKe 5.

G.4 KannbpoBKa u NnpMMeHeHUe U3MepUuTenbHbIX Npubopos

MpumevaHue — OnpegeneHne KanMbpPOBKU 3aKMHAETCA B COMOCTABNEHWM NOKasaHWil npubopa ¢ nokasa-
HUAMM 3TanoHa A NpoBepKyU Npuéopa.

Paboune xapaktepnctukm cobpaHHoin cxemel anga namepeHna TOKA NMPUKOCHOBEHWA wnv npubopa ana name-
peHus TOKA NMPUKOCHOBEHWA moryT 6biTe onpegeneHbl MyTeM CpaBHEHUSI CYUTLIBAEMbIX JaHHbIX C pacYeTHbIMU uae-
anbHbLIMK 3HaYeHWAMM B Npefenax BCero AnanasoHa uHTepecyolwmx Yactot (cm. K.1, npunoxeHue K). [lna onpegeneHns
MOrpeLLlHOCT M3MEPEHWIA OOMKHO BbITb MCMOMNB30BaHO OOCTAaTOMHO DOMbLUOE KONMWMYecTBO 0OpasuoB M3MepUTENbHBLIX
npuBopoB 1 M3MEPEHHAasA MOrpeLlHOCTL Ha KaX4oN YacToTe NpOBEAEHWS M3MEPEHUI JoMmKHa ObiTh 3aperncTprpoBaHa.
Cnepnyet ocyliecTensaTts cbop 1 06paboTky OaHHbIX O NOrPeLIHOCTSX ANs YyCTaHOBMEeHWs nonei JOonycKoB, B npeaenax
KOTOpbIX NpegnonaraeTca Nnpoeoaute byaylwime namepeHusa. MoxeT ObITb ykasaHa ctatucTuyeckas 4OCTOBEPHOCTL yCTa-
HOBINEHHOW LUMPWUHLI Nornel aonyckoB. Ecnu ucnonbayloT Tonbko oauMH obpasel uamepuTensHoro npubopa, UMmeroLwnia
cneundUYecKyo KOHCTPYKLIMIO, None Aonycka MOXET COOTBETCTBOBATE (PaKTMYECKUM AaHHBIM O MOTPELUHOCTAX.

YcTaHoBneHWe nonei OonyckoB obecnevymBaeT BOCNPOM3BOAMMOCTL U3MEPEHWIA, KOTOPLIE YKa3bIBAKOT, YTO U3Me-
peHHble 3HadYeHmsa ana MO HaxoasaTes B Nnpeaenax unv BHe npegenos gonyctumoro 3HaveHnsa TOKA NMPUKOCHOBEHWA
C YYETOM OEWCTBWIA, MPUBEOEHHDBIX HVKE.

[Mpn npoeegeHnn MamepeHv Ha npegnpuatun — muarotoeutene OBOPYOOBAHWA none gonycka cnegyet anre-
Bpanyeckn NpubaBUTb K CHUTHIBAEMBIM NMOKa3aHUAM U CPABHUTE MOMYYEHHYK CYMMY C MpenenbHbIM 3HavyeHneM. Takoe
aencteme rapaHTupyert, 4To OBOPYOOBAHWME, ykaszaHHOE M3roTOBMTENEM KakK COOTBETCTBYHOLLEE NpedensHOMYy 3Ha4ve-
Huo TOKA NMPUKOCHOBEHWA, He Bbynet 3abpakoBaHo ucnelTatensHon nabopatopuel Kak HECOOTBETCTBYOLLEe yCTa-
HOBMeHHbIM TpebGoBaHusM. [pu NpoBeAeHUU U3MEPEHUIA B UCMbITaTENLHON Nabopatopyu none gonycka criegyeT anre-
Dpanyeckn BEIMECTb M3 CHMTLIBAEMBIX MOKA3aHMIA U CPABHUTL PA3HOCTb C YCTAHOBMNEHHBLIMU NMPeaenbHbIMA 3HAYEHUAMMN.
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Takoe OerCTBUE rapaHTUMPYET, YTO UCMbITaTenbHasa nabopaTtopus He 3abpakyer OBOPYLOBAHME, koTopoe thakTuyecku
cooTBeTcTBYET TpeboBaHuAM K npegenbHbiM 3HadeHuam. Jonycku ana nprbopoB, MCNonb3yeMblX UCTbITATENBHBIMA fa-
GopaTtopuaMK, JOMKHbI BbITE AOCTATOYHO HU3KUMU, ANS TOr0 YTOOL!I OHM HE BAWAMKW HAa pPasHOCTbL MEXOY MpedenbHbIM
3Ha4YeHWeM U npegenbHbIM 3Ha4YeHUeM ANng HexenaTtensHoro guauonorndeckoro Bozgencteuna (cM. IEC TS 60479-1).

Ecnu HeoBxoamMmMo, none AoMNyCcKOB M3MEPUTENBHOW CXEMbI MOXHO caenaTs bonee y3kuM, HanpuMep NoCPeacTBOM:

- BblibOpa KOMMNOHEHTOB CXEMbI;

- MOOCTPOWKM TEXHUYECKMX XapaKTEPUCTUK KOMMOHEHTOB CXEMbl MyTeM MOAKMIOYEHUS OOHOMO UM HECKOMbKUX 3ne-
MEHTOB NaparnnensHo;

- CHWXEHWS 00 MMUHUMYMa ONWHbI BLIBOAOB W KOMWYECTBA Pe3kux M3rmboB BbIBOAOB (4N CHUKEHUS MHOYKTUBHO-
cTu);

- CHWXEHWS OO0 MUHMMYyMa nrowaner ¢ Bnuakum pacrnonoXeHuem getanei (AnA CHWHKEHUS MEKKOMMOHEHTHbIX
€MKOCTEeN.

WMarotoeutenam OBOPYOOBAHWA pekomengyeTcsa cHxaTe A0 MUHMMyMma ypoeHM TOKA MPUKOCHOBEHKA.
MpoexkTuposaHne OBOPYOOBAHWA, umetowero yposHK TOKA ot NMPUKOCHOBEHWA 6nuskne k npenensHbIM 3Ha4Ye-
HUSIM, CUYMTaETCS MMOXOW NPaKTUKOW W3-3a BNUSIHWA, KOTopoe MoryT okazaTe Ha TOK MPUKOCHOBEHWA gonycku Ha
KOMMOHEHTbI, CTapeHue, aKcnnyaTtaums, a Takke okpyxawwas cpega. Ecnn TOK NPMKOCHOBEHWA, cosgaBaemMein
OBOPYOOBAHWEM, npubnmxkaeTtca k npegenbHOMY 3Ha4YeHuo, Heobxoanmo yoenate ocoboe BHMMaHue TOYHOCTU W3-
mepeHuii n kanuéposke NO. Ecnn TOK NMPUKOCHOBEHWA He npubnuxaeTcs k cBoeMy nNpedenbHOMY 3Ha4YeHWto, To Ans
nNpuBopoB, UCNOMb3YEMbIX M3rOTOBUTENEM, DyaeT npuemnemo Bornee LIMpOKoe None AOoMycKoB.

G.5 OT4eThbI

[na kaxxgoro namepuTensHOro Nprubopa cnegyeT BECTU 3anncK, CoAepKallue pesynkTaThl Nepuognyeckux uaMmepe-
HUIA naMepuTEnbLHOM cUcTeMbI. Takue 3anvcu ByayT cogepath AaHHble, HeobxoanmMele ANa NOCNeayoLLEero NoaTBepKAe-
HWUS cOOTBETCTBUA (cM. G.6), a Takke AaHHbIe O NKOLIX OrpaHUYeHUsX B UCMONb30BaHUK.

G.6 Cuctembl noaTBEpPXOEHUA

MpumedaHnue — OnpeneneHne cUcTeMbl NMOATBEMKAEHWA METPONOrMYECKOW MPUIOAHOCTA U3MEPUTENBHO-
ro obopynoBaHna (B HACTOALLEM CTAHAAPTE COKPALLEHHO — «MOATBEPXAEHUE») NMPUBEOEHO BO MHOMVMX CTaHAapTax rno
Ka4yecTsy.

MamepuTteneHble npubopsbl, ncnonb3dyemble ang ceptucmkaumm OBOPYAOBAHWA, pomkHel noaBeprateCca pery-
NAPHOKW Npouenype NoATBep:KaeHUs Mx To4HoCcTU (cm. K.2, npunoxeHne K).
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Mpunoxenne H
(cnpaBo4Hoe)

AHanMU3 cxem UzMepeHUn ToKa NPUKOCHOBEHWUA C YacTOTHOW (hunbTpauuen

B HacTosALEM NPUNOXKEHUX NPUBEAEH METOL U3MEPEHWA CUTHAIOB CINOKHOW (hOpPMbl B COOTBETCTBUN C JOKYMEHTA-
MU, Bxoasawmmm B cepuio IEC TS 60479.

CoBpeMeHHble ocuunnorpadel obecneynBaT TOYHYK MHGOpMaUuio 06 M3MEPEHHBIX YMCIIOBLIX 3HAYEHMAX CUr-
HanoB B npouecce namepeHus. OBbIMHBIMU N3MEPEHMAMK ABMNAKTCA M3MEPEHUSA LENCTBYIOLLMX U MUKOBBIX 3HAYEHWIA, a
TaKkKe 3Ha4YeHW YOBOEHHOW aMnnnTyabl (QOPM CUrHanoB. B HacToAWEM NPUNOXEHUM YCTAHOBMNEHO, KAk UCMONb30BaTh
NMpUBEAEHHLIE OaHHbIE ONS NPABWMLHOMO ONpeaeneHna HeoOXOAUMOro pesynsTUPYHOLLEro 3Ha4YeHUs, KOTOPOoe [AOMKHO
CpaBHUBATLCA C NPEAenoMm, ykasaHHbIM B CTaHOApTe HA KOHKPETHOE U3AEnue.

IEC TS 60479-2 paccmaTpyBaeT crieumnarbHble acnekTbl, 0THOCALWMWEeCH K CIOXHOCTM CUIrHAmNoB, Co34aBaeMblX CO-
BpeMeHHbIM anekTpoHHbiM OBEOPYOOBAHWEM, koTopoe nerko nepeknoyaeT 3HauuTenbHbIe HaNpsBKeHUs Ona nonyde-
HWA HanNPSXEHWW UMK TOKa, aganTUpoBaHHbIX ANs crneynansHoro ncnons3sosadus 8 OBOPYOOBAHUA.

B IEC TS 60479-2:2007 (nogpasnen 5.2) ycTaHoBneHo, 4to «bonblMHCTBO uamnonornyeckux addektTos cBasa-
HO C (OUNBTPYEMBIM MUKOBBIM TOKOM (MO BENUYMHE M MPOOOIBKUTENBHOCTH) C ECTECTBEHHBIM (OUMNBTPOM TEna YenoBeka,
onpegensembiM YacTOTHbIM KoaddpmumeHToM F. [TMKoBOE 3Ha4YeHWe ToKa AO0MKHO MCNONb30BaTLCA BO BCEX CyYasx, Kpo-
Me... (yKasaHbl Cny4amn) YACTOro CMHYCOMAanbHOro ToKay.

DUNLTPLI YAaCTOTHOTO KOAhMULMEHTA, YCTAHOBIEHHLIE B HACTOSILLEM CTaHAapTe, COOTBETCTBYIOT rpadukam Kpu-
BbIX YACTOTHOrO KoadpunumeHTa, npueefeHHsIM B IEC TS 60479-2, paclumpeHHbiM o YacToTel 1 MU, koTopas siBnsieTcs
VMCTOPMYECKOW pasfgennTenbHOW YacTOTOW Mexay 3nekTpudeckor 6e30nacHOCTbi0 U 3NeKTPOMAarHWTHOW COBMECTUMO-
CTbIO, KaK nokasaHo B npunoxeHun F. 3To pacluMpeHre ocHoBaHO Ha 0BLeM MedWLMHCKOM NOHUMaHWUKW NPOBOAMMOCTH
TOKa BHYTPWU TENA YENOBEKA, BKMOYasA NOCTOAHHOE YBENMWYEHME AOMYCTUMOrO TOKa 40 KOHEYHOWM YacTOThbl, YTO NMPUBOAWT K
TakoMy e YMEeHbLUEHWIO cneumansHo naMmepsaemMblx apdekTos. [N ynpoLeHnsa namepeHuii 3Tu unsTpbl peanm3oBaHb
Kak MHBEPCUS KPUBLIX YacTOTHOrO KoadduumueHTa.

Ons npoeegeHus namepeHua TOKA NMPUKOCHOBEHWA B cooTBETCTBUM € AOKYMEHTAMMW, BXOOALWLMMU B CEPUIO
IEC TS 60479, Bknioyasa NonoXeHWsa o YacTOTHOM KOahpuLMEHTe, B HACTOALLEM cTaHgapTe NpefocTaBneHsbl ABe CXeMbl
namepenuns TOKA MNMPUKOCHOBEHIA, koTopble COOTBETCTBYIOT KPMBbLIM YacTOTHOro koadpcuumeHTta IEC TS 60479-2
ONA cnenyowmx crnyyaes:

- CXeMbl CO B3BELUMBAHWEM A8 peakLn ucnyra (paHee HasblBaBLUAACH BOCTIPUATMEM) — PUCYHOK 4;

- CXeMbl CO B3BeLUMBaHWEM ONs OTMYCKaHWA MMMOoBUnu3auuu (paHee Ha3biBaBLIAACH HEOTNYCKaHWEM) — pu-
CYHOK 5.

PesynkraTtel aHanuaa ons cxem ¢ YACTOTHOWM unsTpauMen, NpUBEAEHHbIX HAa pyUcyHkax 4 1 5, koTopbli Bbin npo-
Be[eH No nporpamme mMoaenumpoBaHnsa MHTerpanbHeix cxem (SPICE) ¢ ucnonb3oBaHMeEM NpOCTbIX ANA aHann3a 00bI4HbIX
chopM cUrHanoB, NnpvMBeaeHb! Huke. HecmMoTpst Ha To, YTO MNOKa3aHO TOMNbKO ABa LMKIA, TaKoW aHanvua3 NpuMEHUM K Hernpe-
pbiBHLIM hopmam curHana TOKA NMPUKOCHOBEHWA. MNpu aHanmae paccumTteiBatoT TOK MPUKOCHOBEHWA, koTophkii
paBeH YacTHOMY oT AeneHua U(Bbixoa), MB, Ha 500 OmM, kak nokasaHo Ha rpachmke. B pesynsraTe pacueta nonydatwT
eanHuubl nameperua TOKA NMPUKOCHOBEHWA, mA (MB/OM), npuBA3aHHbIe K ocK Y (BepTUKansHOW ocu/ocy opamHar)
rpacmka.

MMpumeyaHmne — PasbAcHeHMe HaMMeHoBaHWUA (hopMbl BeixogHoro curHana SPICE:

YacTtHoe ot genenus U(Bbixoa), MB/500 Om pasHo B3seweHHomy TOKY NMPUKOCHOBEHWA n x, MB/Om, aBnaeTtca
paeHbIM x, MA, TOKY NMPUKOCHOBEHWA, paccynTaHHOMY C UCNOMb30BaHUEM BbIXOAHOMO HANPSKEHUA MPU M3MEPEHMSAX
Ha OCHOBE cXeMbl C (PUNLTPOM ANA peakunmn ucnyra (PUCYHOK 4) Unu oTnyckaHnsa nMMoBunuaawmm (PUCYHOK 5).

MpuMepbl GUNONAPHbLIX CUrHANoOB

BrnonsapHele curHansl NnepeMeHHoro Toka BKMYaloT B cebs:

- CUHycowdankeHble BOMHbl (Haubonee pacnpocTpaHeHHbI NpuMmep); 1

- HecuHycoupanebHble (POpMbl CUrHanoB, CO34aBaeMble C MOMOLLbK SMEKTPOHHOW KOMMYTauMK B W3genuax Ans
pacnpegeneHns U 1Cnonb30BaHUs IHEPTN.

[MpocTeiM NpuMepoM ABNAETCA curHan TpeyroneHon dpopmel yactoTolt 50 My (anMTensHocTeio 20 Mc), NoKasaHHbIN
Ha pucyHKax H.1 1 H.2.
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U{ebixon) MB/S00 Om

PucyHok H.1 — TpeyronbHas chopma curdana TOKA NMPUKOCHOBEHWA ons cxembl peakuuu ucnyra

U(Bbixen) MB/S00 Om

MC

PucyHok H.2 — TpeyroneHas cdopma curdana TOKA NPUKOCHOBEHWA
ONA cXeMbl OTMyCKaHusa MMMobunusauum

YcnoBuA Ha BXoAe Takve e, Kak ANd 3KBUBANeHTHOW CUHycouaansHoW hopMbl CUrHana, HO pesyneraTtsl oTnuya-
totes. MNukoBoe 3HaveHWe, NokazaHHoe B Tabnuue H.1, npeactaenseT coboi pazmax amnnuTyael, geneHHoe Ha 2. B npu-
BEOEHHOM BbIlLE NPUMEpPE NMUKOBLIA TOK HAaXoauTca Ha ypoBHe 5 MA, HO OeNCTBYIOLLEE 3HAYEHME HbKe ypoBHA 3,5 MA.
WamepeHue NMKOBOro 3HAYEHUSA OOMKHO MCMOMb30BaThCA AMS OOCTOBEPHOIO CPaBHEHWUS YPOBHS OMacHOCTWU, KOTOPYHD
TOK NMPUKOCHOBEHWA npeacraenser ansa tena 4YenoBeka. B atom cnydae, OeAcTBYKOLLEE 3HAYEHUE, UCMOMb3YEMOE B
Ka4yecTBe MokasaTens COOTBETCTBUSA, YKa3bIBAET Ha MPeAenbHOe 3HaYeHne, KoTopoe ByaeT HKe NpeqensHoro 3Ha4yeHus
ONd CMHycoMaansHoro curHana, obycnaenueas HeobOCHOBaAHHOE OLLYLLIEHUE AOCTYNMHOW 3aLUThI.

Tabnwuya H.1— ConoctaeneHue xapakTepUCTUK NS cUrHana TpeyrofibHon hopmel

TOK NMPUKOCHOBEHWA, I, mA
Cxema/OteeTHbin TOK MTPUKOCHOBEHINA
[MuKoBoe 3Ha4eHne OewncTBytolLee 3Ha4YeHe
Peakuwa ncnyra, / [U(Beixoa) mB/500 Om] 4,98 2,868
OTnyckaHne nmmobunusauun, | [U(Bbixoa) MB/500 Om] 5,05 2,869

KomnoHeHT dmnetpa cxembl TOKA NPUKOCHOBEHWMA pomkHeiM 06pa3oMm BO3OENCTBYET HA BbICOKOYACTOTHbIE

KOMMOHEHTLI ANs Kaxaor opMbl curHana.
Opyrum npocTeiM NMPUMEpPOM, NpeacTaBnsAlLLMM UHTepec, SBNAETCA NpsAMoyronbHas ¢hopMa curHana 4acToTon

50 Iy, nokaszaHHasa Ha pucyHkax H.3 u H.4.
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Uebixon) mB/S00 Om

MB/Om

O =N A~
Y

-1

Pucyrok H.3 — lMNpamoyronsHas cdopma curHana TOKA NMPUKOCHOBEHWA
C ANUTeNbHOCTLIO poHTa umnyneca 1 Mc, peakums nenyra

U(Bbixon) MB/S00 Om

MG

PucyHok H.4 — MpamMoyronebHaa dopma curHana TOKA NMPUKOCHOBEHWA
C AnuTensHOCTE hpoHTa umnyneca 1 Mc, oTnyckaHve nMmmobunuaaumm

Yctonuneoe 3HayveHne TOKA NMPUKOCHOBEHWA cocTtaenseT 5 MA, HO NMKOBOe 3HadyeHWe (paBHOe pa3maxy am-
NNUTYQbl, AeNeHHoOMY Ha 2) B Kax oM cry4yae Bbllle, Kak nokasaHo B Tabnuvue H.2.

Tabnuua H.2 — ConocraBneHne xapakTepUCTUK A5 CMrHana npaMoyronsHoi hopMel

TOK NMPUKOCHOBEHWA, I, mA
Cxema/OTeeTHbIi TOK MPUKOCHOBEHKA
lNukoBoe 3HaveHne JewcTBylolee 3HavYeHne
Peakuusa ucnyra, | [U(Bbixoa) mB/500 Om] 6,39 4,991
OTtnyckanme nmmobununaauuu, | [U(Bbixoa) MB/500 Om] 8,758 5,054

Cxema ans otnyckaHus umMmobunuaaumm nponyckaeT Yepes dunetp Gonee BbICOKOYACTOTHBIW TOK, MO3ITOMY NUKO-
BOE 3Ha4eHve Bbllle.

[na 6bICTpO HapacTaloLero Toka KnyvesbIM chaktopom ana nukoeoro TOKA NMPUKOCHOBEHWA aensetcs epems
HapacTaHua. [Ina atoro TMna curHana AnuTenbHOCTE HapacTaHua MoXeT npuBecTu K yBenndennio TOKA NMPUKOCHO-
BEHWA B ara pasa, kak nokasaHo Ha rpaguke 3asucumoct TOKA NMPUKOCHOBEHWA ot BpemeHn HapacTaHus, npea-

CTaBneHHoM Ha pucyHke H.5.
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CpaBHeHW8 BPeMeHU HapacTaHus UMNynbca
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e
L+ ]

—_— = s = TOK NMPUKOCHOBEHWA, peakuns ucnyra;
— TOK NMPUKOCHOBEHWA, otnyckaHne nMmmobunuaaumm

Pucynok H.5 — paduk 3aBucumoct TOKA NMPUKOCHOBEHWA ot BpemeHu HapacTaHua
Ons curHana anutenbHocTe 20 MC NPAMOYToNbHOW hOpPMBbl

Ceegenusa o coopmax curHanos TOKA NMPUKOCHOBEHKA 6binv onybrnmkoBaHbl ANA AeCATKOB €4WHWUL, COBPEMEH-
Horo OBOPYOOBAHMAY). MpumeHeHne ycTPONCTR NEPEKNIOHEHNs CETW, BKNIOYAs NOMLITKA BOCCTAHOBUTL CUHYCOMAaNb-
HbIA BXOOHOW TOK [Koppekuus koadduvuymeHTa mowHoctu (PFC)] 1, B nocrnegHee Bpems, NoBbILLEHWE 3HeproaddekTns-
HOCTWM MCTOYHUKOB NMWUTaHWUS C NepeknioyaemMsiM pexumom (SMPS), npyeeno k Bonee cnoxHelM popmam curHanos TOKA
MPMKOCHOBEHWA. OgHa 13 Hanbonee cnoxHelx dhopM NokasaHa Ha ocuunnorpamMmme A Ha pucyHke H.6.

Tek Run: 125 K'CI'C Npumep = 000.1 B (a.c)
1 §

RA Pk-Pk
3288

1 RARMS
1 581,7 mB

1 RB Pk-Pk
9.4 A

1 RB RMS
] 3,043 A

M |2MCCh1 2mMmc

= 100 B 10 Mc

PucyHok H.6 — ®opma curHana TOKA NMPUKOCHOBEHWA nctovHMKa NnuTaHus
C nepeknto4aemblm pexumom (SMPS) ¢ koppekuuein koaddunumeHTa mowHoctr (PFC)

1) OanHble o cpasHuTenbHbix TOKAX MPUKOCHOBEHWSA, MepkuHe, 2006. HaGop 13 Gonee yem ABYX OECATKOBR
curHanoe TOKA MPUKOCHOBEHWA ot pasnudHoro obopygoeaHusa; pasMelleHa Ha www.safetylink.com, nowck no
perkins.
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Mpumep MoHoNONAPHOW hOPMLI CUrHana

Hawn6onee pacnpocTpaHeHHbIMW NPUMEPaMU MOHOMOMAPHBIX CUTHAMNOB ABNAKTCA MOHONoONApHbIe curHanesl OBO-
PYOOBAHWA, ncnoneaytowero noctoaHHbA Tok. Ocobblil MHTEpeC NpeacTaBnaloT NepeknoYaTeny NOCTOAHHOMO TOKa,
KOTOpPble paccMaTpUBaIOTCs B HACTOSALLEM MPUIOXKEHUW M NOKasaHbl Ha pucyHkax H.7 n H.8.

UfBbixon) mB/500 Om

8,1 fk {\

MB/Om
~
iy

SR ~

L
o

MC

YkazaHo JelcTByOLee 3Ha4YeHue

PucyHok H.7 — CurHan npsimoyronbHoi coopmbl Yactoton 50 MU, Bpems HapacTtaHms 0,1 mc,
peakumsa ucnyra

UfBbixog) MB/S00 Om

MB/OM
o
11
—

i [

MG

YKasaHo JeWCTRYHOLLEE 3HaYeHne

PucyHok H.8 — CurHan npsamoyronsHol dopmel YyacTtoton 50 'L, Bpemsi HapacTaHua umnyneca 0,1 Mmc,
oTnyckaHue nMMmobunusaunm

[ns moHONONAPHLIX CUrHANOB MCMNone3ylT NukoBoe 3HadeHne TOKA NMPUKOCHOBEHWA. Bribpoc Hag BepxHen
YacTbH MMMYNbCa NOCTOAHHOIO TOKA YYUTLIBAKOT NPU M3MEPEHUW, OTPULETENBHBIA BbIGPOC HE YYUTHIBAIOT.

Tabnuua H.3 — ConocraBneHne xapakTepyUCTUK 4115 MOHOMOMSIPHOMO cMrHana npsiMoyronsHon opMbl

TOK MPMKOCHOBEHWSA, I, MA
Cxema/OTsetHbii TOK MPMKOCHOBEHWA
Mukoeoe 3HaveHue [Hencreytollee 3Ha4eHne
Peakuusa vcnyra, | [U(Bbixog) mB/500 Om] 8,031 5,006
OTtnyckanve nmmobunmaauuy, | [U(Beixog) mB/500 Om] 9,716 5,037

Kak ykasaHo paHee, BpeMsi HapacTaHWs BNUAET Ha 3HaveHuA Bbibpoca 1 nukosoe 3HaveHue TOKA NMPMKOCHOBE-
HWA, koTopele npuBedeHsl B Tabnuue H.3.

MpumMmepbl cMellaHHOro NnepeMeHHOro/NoOCTOAHHOrO ToKa

B IEC TS 60479-2:2007 Ha pucyHKe 7 nokasaHo NUKOBOE 3HAYeHWe nopora Toka OTnyckaHusa MMmmMobunuaauum ans
KOMBUHaLWIA CUHYycouaaneHoro nepeMeHHoro Toka 4yactotor 50/60 My n nocTtoaHHOro Toka, BblpaxkeHHoe B MA. [vkoBoe
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3Ha4YeHWe COCTaBHOIo CUrHana nepemMeHHoOro M NoCToOAHHOIo TOKa, BblpaXeHHoe B MA, npv NoporoBomM 3HavyeHWK Toka
OoTnycKaHunA MMMOOUNU3auuKr, oueHeEHHoe AnA nonynauunmn Naen, BKNYaa OeTEN, NoKasaHo Kak beHKLI,VIFl KOMMOHEHTBI
NOCTOAHHOIO TOKa, BbipaXeHHaA B MA.

padpuk Ha pucyHke 7 |IEC TS 60479-2:2007 npeactasneH criegylowuM ypaBHeEHVWEM ArS COCTAaBHOIMo TOKa:
ACpk + DC = 7,176(-0,1434 - DC) _ 0, 1061 + DC.

YKazaHHble ahdpekTbl CBSA3aHbl C MUKOBbLIM 3HAYEeHWEeM TOKa, WU Ans oueHKkW obuero adpdpekta oHWU O0MKHbI BbiTh
o6beguHeHbl No Yactote. Cxema M3MepeHUs Takoro Toka NpyMBeAeHa B HACTOSLLEM cTaHaapTe.

B npumepe, NnpvBegeHHOM HUKE, ONMCAHO MCMOMNb30BAHUE CXEM, MPUBEAEHHbLIX B HACTOSALLEM cTaHaapTe AnA 13-
MepeHus cmeluaHHoro nepemeHHoro/nocrosHHoro TOKA NMPUKOCHOBEHWA, 1 nx koppekTHas oueHKa B COOTBETCTBUM
C NPUBEAEHHBIM Bbille ypaBHeHneM. PucyHok H.9 noeTopseT pucyHok 7 IEC TS 60479-2:2007, HO BKNOYAET HEKOTOPLIE
OOMOSMHUTENbHbIE AaHHbIE (POPM CUTHAMNOoB, 00CYKOaeMbIX B HACTOALLEM MPUINOKEHWUN.

Mpnmeuanue — CocraBHan dpopmMa curHana, nokasanHas B [EC TS 60479-2:2007, pucyHok 7, npuBegeHa Ha
npvBedeHHOM Hwxke rpaduke pucyHka 9 n obosHadeHa ACpknDC, nanpumep ACpknDCex1 n ACpknDCex2. ObosHave-
HWSA NOCTOSIHHOMO TOKA UMEKT aHanorMyHble Ha3BaHus B COOTBETCTBUM C Pa3bACHEHWSAMU, MPUBELEHHBIM HUXE.

[9+)
[=]
1

MNepemeHHEIA Tok AC, MA

]
(=]
1

10

0 10 26 3IO -
MocToaHHbid Tok DC, DCex1, DCex2, mA
e — ACPkNDC;
= — ACpknDCex1;
— ACpknDCex2

PucyHok H.9 — lMNoporoBoe 3HadyeHWe ToKa oTnyckaHug uMMobunmnsaumm ans komeuHauuin nepemMeHHoro
1 NOCTOAHHOrO Toka B cooTBeTcTeun ¢ IEC TS 60479-2 ¢ gononHUTENbHBIMK OaHHbIMA

Mpoueaypa BKNKYAET yKasaHHbIE HWXKe OeACTBUS.

BribupatoT makcumansHoe nukoBoe abcontoTHoe 3HavyeHwe cocTaBHoW dopMbl curHana (3HadeHuns TOKA MPU-
KOCHOBEHWMA B Tabnuuax BelgeneHsbl XUpHbIM WwipudTom) ansa otobpaxeHus Ha rpadwuke kak ACpknDC. 3Hauenve
MWKOBOrO 3KBMBarneHTa (pk-ev) paccyuTbIBaOT HA OCHOBE OEWCTBYIOLLEro 3HA4YeHWs W pesynbTaTt BblYMTaKT W3 MaKcu-
MarnbHOrO MMKOBOIO 3HAYeHUst, YTODbl NOMYYMTE 3HAYEeHWe NOCTOSHHOMO ToKa, HeobxoduMoe ANs NOCTPOEeHUs rpaduka.
3HayeHus, NonyyYeHHble B pesynstate M3MepeHuid, MoryT BelTb HaHeCeHbl Ha TOT e rpadpumk, 4To U KpuBas Ang cpa.-
HEHWS, KaK 3TO BbINOMHEHO B HACTOALLEM MPUAGKEHUW, UMK, anskTepHaTUBHO, 3HA4eHWe NOCTOAHHOMO TOoKa MOXET BbiTh
BBEOEHO B ypaBHEHWE ANA COCTaBHOro Toka, 4Tobbl paccumtate ACpk + DC v cpaBHWUTb CO 3Ha4eHWeM, Nony4eHHbIM B
pesynerate nameperui, 06oanadeHHom kak A CpknDC.
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Tunosou npumep 1

Hactoawwuin npumep 1 (npuBegeH Ha pucyHke H.10) cogepuT aHanvM3 CMELLaHHOro CUrHana oTnycKkaHus MMMobu-

nn3auyun.

U{skixoa) MB/500 OM

MB/Om

S = B ey e~y e o

240
MKC

210

PucyHok H.10 — TunoBoi npumep 1 — oTobpaxeHue OeUCTBYIOLLEro 3Ha4eHus

OueHka Bo3dencTBUA NpuBedeHa B Tabnuue H.4.

Tatnuua H.4 — OueHka cmewaHHol popmel curdana ACnDC,

Tunosoun npumep 1

TOK NMPMKOCHOBEHWA, mA

Peakuus
lNnKoBOE 3HaYeHne

HewcTBylollee 3Ha4YeHne

OTtnyckaHve nMMobunmaaumm 7,281 96 /muHyc 15,7882

5,644 6 MA (gencTBylolEee 3HaYeHNE)
Pk-ev: 5,644 6 - 1,414 = 8 (nvkoBoe)

15,79 — 8 = 7,79 (NOCTOAHHLIN TOK)

(c yueTom okpyrneHus) Ha pucyHke H.10.

3HayeHus, BblAENEHHbIE XWPHBIM LIpr‘JCbTOM B Ta6nv1ue, COOTBETCTBYHOT HAHECEHHbIM Ha FPECbMK 3Ha4YeHnAaAM

[ns rpacdhnyeckon oueHKn Ha rpadhMk HAHOCAT CreayLmne 3HaYeHNs:

- ACpknDCex1 = 15,8;
- DCex1 =17,79.

Tunoeoli npumep 2

B HacToswWwem npyMmepe 2 paccMOTPEeH CMeLLaHHbIW cry4van,

KOTOPbIA npuBeeH Ha pucyHke H.11 u B Tabnuue H.5.

UlBbixon) MB/S00 Om

MB/Om

\/

03 0.6

Pwucyrok H.11 — Tunoso# npumep 2 — oTobp
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Tabnuua H.5— OueHka cmelwaHHoro umnynsca ACnDC, TMnoBow npumep 2

Peakuus

TOK NPMKOCHOBEHWA, mA

[Nukosoe 3Ha4eHne

HelicTByollee 3Ha4YeHNe

9,524 69/

OTnyckaHue UMMobunuaauunm MUHYG 7,24719

4,0854 mA (gencTByloLLee 3HaYeHnE)
Pk-ev:4,0854 - 1,414 = 5,7776 (nnkoBoe)
9,5247 - 57776 = 3,7471 (NOCTOAHHEIA TOK)

(c yyeTom oKpyrneHua) Ha pucyHke H.11.

3Ha4eHuns, BblOeNeHHbIe KUPHBIM LLIpMCbTDM B Tabnuue, COOTBETCTBYHT 3Ha4YeHUAM, HaHeCeHHbIM Ha rpacbw{

Ona rpadu4eckoin oLeHKM Ha rpadouk HaHOCAT criegywmve 3Ha4YeHus:

- ACpknDCex2 = 9,52;
- DCex2 = 3,75.

Pe3ynbTaT OUEHKW B KaXKOOM M3 NMPUMEPOB HAXOOMTCA BbILE KPMBOW oTnyckaHmMsa mmmobunuzauuu, u TOK MNPK-
KOCHOBEHWMA He npeBbllaeT npegensHble AeUCTBYIOWME 3HA4YeHWS TOKa OTnyckaHus MMmobununsaumm 5 mA n 7 mA

NMMKOBOrO 3Ha4yeHus, yctaHoBneHHele IEC TS 60479-2.
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FOCT IEC 60990—2023

MpunoxeHwe |
(cnpaBo4Hoe)

CucTeMbl pacnpegeneHus aNeKTPoOIHepPrum nepemMeHHOro Toka (cMm. 5.4)

1.1 O6wme nonoxeHna

CornacHo |IEC 60364-1 cucTembl pacripegeneHus aneKTpo3Hepriv nepeMeHHoro Toka KnaccuuumnpyrTes Kak cu-
ctembl TN, TT v IT B 3aBUCMMOCTU OT pacrnonoXeHus TOKOBeAyLUX NPOBOOHVKOB M MeToaa 3asemneHuns. B HacToawem
MPUNOXEHUN ONMCaHbl KNAcchl M KOAbI yKazaHHbIX cucTeM. HekoTopble NpUMeps! AN KaXaoro knacca npuBefdeHsl Ha
pucyHkax |.1—I.8, HO MOryT cyLecTBOBaTL W Opyrne KoHMrypauum.

MosicHeHus K pucyHKam:

- B BonbWMHCTBE Crny4YaeB cucTeMbl aHeproobecnedeHns obecneunsaloT nuTaHue ogHodpaszHoro U TpexdasHoro
OBOPYOOBAHWA, Ho ons ynpolleHua NpuUBOAATEA NpMMepkl Tonbko ogHodasHoro OBOPYOOBAHIAA;

- WCTOYHMKAMW 3MeKTPONMTaHua MoryT BbITh BTOPUYHBIE TPAHC(OPMATOPbI, reHepaTopkl C NPUBOAOM OT ABUraTens
nnu cuctembl 6ecnepeboiHoro NUTaHus;

- Ha HEKOTOPbIX PUCYHKax MoKa3aHo NpUMeHeHWe TpaHchopMaTopoB BHYTPW 30aHWA MOMb3oBaTend, a rpaHvua
3AaHns NpedcTaBnseT coboi aTax 3haHus;

- HeKoTopble CUCTeMbl aHeproobecneveHns 3a3eMnNATCA B AONONHUTENBHBIX TOYKaxX, HanpuMmep, B To4Kax BBOga
3MNeKTPO3HEPrMn B 30aHuna none3osaTtenei (cm. |IEC 60364-4-41:2005).

PaccmatpusatoT cnegytowme tunel nogkniodeHna OBOPYOOBAHWA (ykasaHHOE KONMMYECTBO NPOBOOOB HE BKMIO-
YyaeT MpPoBOAaA, UCMOMb3yeMble UCKIMIYMTENbHO ANs 3a3eMeHns ).

- ogHothasHoe, 2-NPOBOOHOE;

- ogHodhasHoe, 3-NpoBOAHOE;

- AByxdasHoe, 3-NpoBOAHOE;

TpexdasHoe, 3-NpoBOAHOE;
TpexdaszHoe, 4-NnpoBoaHOE.

Kogbl cucteMm aHeprooBecneyeHns MCMonb3yloT HWKenpuBedeHHole obo3HaqYeHwns, uMelowmne crnegylowme 3Ha-
YeHus:

- nepsas DykBa — xapaKTepuCTWKa CBA3M CUCTEMbI 3HeproobecneqeHus ¢ 3eMnei:

- T — o3HavyaeT NpsaMoe NoAKMIYEHNE OQHOrO NOMnca K 3eMre;
- | — 03Ha4aeT cMCTeMyY, M30MMPOBAHHYK OT 3EMMW MM OOHY TOYKY, COEAUHEHHYIO C 3EMMEW Yepes MMMNEeaaHc;

- BTopas bykea — xapaktepucTtuka 3azemneHns ObOPYOIOBAHWMA:

- T — o3HavaeT npsaMoe anekTpuyeckoe nogknodeHe OBOPYOOBAHWA k zemne,

He3aBKCKMMO OT 3a3eMreHus Mbon TOUKK CUCTeMbI aHeproobecneyeHns;

- N — o3HauaeT npaMoe anekTpuyeckoe nogkniodeHne OBOPYOOBAHWA k 3a3eMneHHON TOYKe CUCTEMbI SHEepro-
obecneveHus (B cucteMax NepeMeHHOro Toka 3a3eMIeHHOW TOYKOW CUCTEMbl 3HeproobecneyeHns], Kak NpaBuno, aBnaeT-
CA HEWTPanbHas To4Ka Unu, ecnv HermTpanbHasa To4Ka HeAOCTYMHa, a3Hblid NPOBOAHMK);

- nocrniegyrowme Byksbl, MPY MX HAMWYUK, YKa3blBaIOT HA PACMoNoXKeHWe HeWTPanbHOro U 3aWMTHOTO NPOBOAHWKOB:

- § — o3HavaerT, 41O 3amMTHasa PyHKUKUS obecnevymBaeTcs NPOBOAHUKOM, OTAENbHBIM OT HEWTPanW W 3azem-
NEeHHoW NWHUU (UK B cUCTEMax NepeMeHHOro ToKa, 3a3eMneHHoN gasbl);

- C — o3Ha4aerT, 4To yHKLUMM HEeATpanu 1 3allMTHOro NPOBOAHWKA COBMELLEHbl B OOHOM npoBogHuke (PEN-
NMPOBOAHUKE).

.2 Cucremel aHeproobecneveHua TN

Cuctemel aHeproobecneveHna TN 3aszemMnsioTca HernocpedcTBeHHo, a Yactn OBOPYOOBAHWA, Tpebylowme 3a-
3eMMEHNS, COeQNHAIOTCA NPOBOSHMKaMM 3aLlLMTHOIO 3a3emneruns. PaccMaTpusaloT Tpy TMNa cMcTeM aHeproobecneyeHns
TN:

- TN-S, B KOTOpPOW BO BCEW CUCTEME UCMONb3YETCH OTAENMbHbLIN 3aLUUTHBIA NPOBOLAHUK;

- TN-C-S, B KOTOPOW (hyHKUWMKM HEATpanu M 3alMTHOrO MPOBOAHWKA COBMELLEHbl B OQHOM MPOBOAHWKE B 4YacTu
cucTemel aHeproobecneveHms;

- TN-C, B koTOpOW BO BCelr cucTeMe (PYHKLUWW HEWTPAnU 1 3alMTHOIO NPOBOOHMKA COBMELLEHEI B OAHOM MpPOBO-
AHWKe No BCeW cucTeme aHeproobecneveHus.

OneKkTponuTaHne HeKOTOPLIX CMCTEM aHeproobecnedeHns TN ocyLLEeCTBNAETCA OT BTOPMYHOK 0OMOTKM TpaHcdop-
Maropa, UMeIOLLEero 3aseMrneHHy HeliTpans (cpegHio Todky). CUCTeMBI, B KOTOPBIX MMelTCes ABa ha3HbIX NPOBOOHUKA
W 0OQWMH HENTpankeHbIA, 00BIMHO Ha3bIBaKT 0AHOMAazHEIMN TPEXNPOBOAHLIMU CUCTEMaMKU 3HeproobecnedeHus.
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3a3eMNeHHbIN NUHEHbIA NPOBOOHWMK

PucyHok .1 — lMpumepbl cuctem aHeprootecnedenna TN-S
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WCTOMHUK NUTaHUSA
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PacnpepenyrenbHbIi
L3 kabenb
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! | OBopyaosaHue 1} ‘ OGopynosanue |
R L |
— 3naHue unu 3paHve UK
yeraHoBska 1 ycTaHoBka 2

Touka, B koTopor PEN-NpoBOAHWK pa3gensieTcsa Ha 3alMTHLIA 3a3eMNAILWMA U HEATpanbHbIA NPOBOAHUKA, MOXET
HaxoOWTLCS Ha BXOAE B 34aHWE UNW B pacnpenennTenbHbIX WTax BHYTPW 34aHWA

PucyHok 1.2 — Mpumep cnctemel aHeproobecnedenma TN-C-S

MCTOMHMK NUTaHWA

- L1

12
- L2 PacnpegenurenkHbIA

kabenb

L3
+— L3

PEN

PEN

OBopyaoBaHH1e

1
1
2
L3 | TpaHvua snanms
o
PE |
|
|
|

@YHKUMWN HEMTPANbHOMO 1 3aLUMTHOMO NMPOBOAHUKOB COBMELLIEHbI B 0gHOM npoeoaHuke (PEN)

PucyHok 1.3 — lNMpumep cuctemsl aHeproobecneveHus TN-C
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WETOUHKK NnUTaHKA
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DYHKUMW 3aLLMTHOTO U HEMTPanbHOTO NPOBOAHUKOB COBMELLIEHbI B OAHOM npoBoaHuke (PEN).
Takas cucteMa wupoko ncnonesyetcs B CeBepHor Amepuke npu HanpskeHun 120/240 B

PucyHok |.4 — MNpumep ogHodhasHow TpexnpoBogHoW cucTemsl aHeproobecnedeHua TN-C

.3 CuctemMbl aHeproobecnevenus TT

CucTeMbl aHeproobecnedeHus TT UMeT ofHY TOUKY, 3a3eMMEHHYH HanpsaMylo, Npu 3ToM YacTu obopynoBaHus,
koTopble TPebyloT 3a3eMneHus, NOAKMIOYAKTCS B MOMELLEHUAX MOMb30BaTens K 3a3eMIsoLMM 3NeKTPoaam, KoTopble
3NEeKTPUYECKN HE3EBUCKMbI OT 333EMINAIOLLMX ANEKTPOAOB CUCTEMBI PACMPEAENEHUA AMNEKTPOIHEPTN.

QO6opynosaHue
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|
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3asemneHHas HerWTpane 1 HezaBucumoe 3azemneHne OBOPYLOBAHWMA

PucyHok I.5 — lMNMpumep TpexdasHoi cuctembl aHeproobecnedeHus TT ¢ HENTpanbko
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MCcTOMHUK NUTaHuA
L1 1
L L2
PacnpenenurenbHbIA
kafent
L3 13

MpaHuua 3paHus

3azemneHHasn dasa n HezaBucuMoe 3aszeMneHne OEOPYOOBAHWA

PucyHok 1.6 — lMpumep TpexdasHon cuctemebl aHeproobecnederua TT

.4 Cucrtemel aHeproo6ecneyexnusn IT

Cuctembl aHeproobecnedenna /T n3onuposaHbl OT 3EMMW, 3@ UCKITIOYEHMEM OOHOWM TOYKW, KOTOpasi MOXeT BbiTb
coefMHeHa C 3eMrnen Yepes uMnefaHc Unun orpaHudmuTene HanpsixeHus. Yactn OBOPYOOBAHWA, koTopble HeoBxogumo
3a3eMnuTb, NOAKMIHAIOT K 3a3eMIMSAOLLMM 3MeKTpoAaM B MOMeLLEeHWW Nonb3oBarerns.

WCTOUHWK nMTaHWA
— kl L1
- k2
PacnpenenvreneHblii
kabene
| — 2 L3
N N
oo rrfr- Tttt ‘I
! i
H ! 2
: L3 | MpaHuua spaHuA
1 I N
= I PE
1
| I
| I
| I

He#Tpanb MOXeT BbiTb COBAMHEHA C 3EMMEN Yepes UMMNEedaHC UK OrPaHNYMUTENb HANPSKEHWUS, UK M30NUMPOBaHa
OT 3eMn.

MoaoBHYo cUCTEMY LUMPOKO MCNOMbL3YIOT, KOrAa OHA M30MUpoBaHa OT 3eMIu:

- Ha HEeKOTOpPbIX yCTaHOBKax BO ®PpaHumn — ¢ MMnegaHcoM Ha 3eMnnio 1 HanpsaxeHun 230/400 B;

- B HopBernm — c orpaHuM4MTeNneM HanpsKeHUsi, HepacnpeaeneHHon HeRTpans 1 MexdasHbIM HanpsikeHuem
230 B.

PucyHok .7 — Mpumep TpexdasHoi cuctembl aHeproobecnedeHms /T ¢ HeRTpanbto
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MCTOMHUK NUTaHNA

15 i1

2 L2 PacnpepenuvrentHbii
kabanks

L3

L3

lNpaHuua 3gaHun

I PE

ObopyoosaHue

Cuctema MOXeT BbITb n3onunpoeBaHa oT 3eMIn

PucyHok 1.8 — lMpumep TpexdasHon cuctembl aHeproobecneyenuns [T
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MpunoxeHwue J
(cnpaBo4Hoe)

KOHTpOﬂbeIe WU nepunognyeckKkune MCnbiTaHUA TOKa NPUKOCHOBEHWUA, UCNbITaHWUA,
npoBoguMbIe Nocrne peMOHTa UNKU MogepHU3auumn oﬁopyp,oeannﬂ, pa60‘rarou.|er0 OT CeTH

B HacTofAweM npunoxeHuy onucaHsl MeTodsl U npoueaypel NpoeefeHus ucnsitaHunin OBOPYOOBAHWA ona npo-
Bepkn TOKA NMPMKOCHOBEHWA B cooTBETCTBMM C TEXHMYECKMMW TpeboBaHUaMM cTaHOapTa Ha KOHKpeTHoe obopyno-
BaHWe B NMPOLECCEe Er0 NPOM3BOACTBA (KOHTPOIbHbBIE UCMbITAHUA), MOCMNEe PEMOHTA UM MOAEPHU3AUWMK W C onpeaeneHHon
NepUOaMYHOCTBIO NMPY 3KCNNyaTauuu.

Llens TakvMx UCnbITaHUA COCTOUT B TOM, YTOObLI UCMbITAHUA, KOTOPbLIE NMPOBOOATCA CUNaMKU TEXHUYECKMUX CneLuani-
CTOB UNK APYyroro cneumansHo oby4eHHoro nepcoHana ¢ NpUMeHeHUeM NpoCThIX NpoLeayp, obecneynBany 4OCTaTONHYIO
CTEMNEHb TOMHOCTW MOMYYeHHbIX pe3ynstatos. PedynsraTtel M3aMepeHuid 4omkHel 6biTe NpoCcThl ANg uHTEpnpeTaumu. Mave-
putensHoe obopyaoBaHWE JOMKHO BbiTh 3KOHOMUYHBIM M NPOCTBHIM B NPUMEHEHUW B PEearnbHbIX YCIOBUSX SKCMNyaTauuu.

MeTog

McneiTaHna cnegyet npoBoaWTb C MCNOMb30BAHMEM NPOLEAYP, ONUCAHHbIX B HACTOALWEM CTaHaapTe, U NpuMeHe-
HWEM COOTBETCTBYIOLLEN N3MEPUTENBHOW CXeMbl. McnbiTaHnA A40MKHbI NPOBOAMTLECA B YCIOBUSAX OKPYKaOLLEeN cpefpl, Co-
OTBETCTBYIOLLMX peanbHbIM YCIOBUSAM IKCMnyaTauum U3genvs, Unv B MecTe pacnonoXeHus npegnpusaTua-u3roToBuTens.

McnbIThIBAOT KOHCTPYKTMBHO 3akoH4yeHHoe OBEOPYOOBAHWME 6e3 BHelUHWX NOAKMIYEHWI, 3a UCKMYeHeM ceTe-
BOMO 3MNEeKTPONUTaHKS.

Wamepsator TOK NMPUKOCHOBEHWA, koTopbii gomkeH BbiTe Ha YPOBHE UMW HWXKE YPOBHA NPedenbHOro 3Ha4eHus,
onpepensemoro ctangaptom Ha OBOPYOOBAHUE, ¢ yyetom cnegyioulero:

- ecnv npegen ykasaH Ans NOCTOAHHOrO TOoKa, cnegyeT M3MepuThb 3Ha4YeHWe NMOCTOSHHOMO TOKa WM CPaBHWTE ero ¢
npedenomM Ans NoCTOSHHOo TOKa;

- ecnv npeaen ykasaH Ana NMMKOBOTO TOKa, credyeT M3MepWTh MUKOBLIA TOK M CPaBHWUTL 3HAYeHUe ¢ Npedenom Ans
NUKOBOrO TOKa;

- ecnv npegen ykasaH Ons OeWCTBYIOLWEro 3Ha4deHus Toka, cnegyer M3MepWTb AeWCTBYIOLEe 3Ha4YeHne Toka u
CpaBHWTb €ro ¢ Npedenom AnsA AeVcTBYIOWEro Toka.

[MpoBeneHWs KOHTPOMbBHLIX MMM NEPUOANYECKUX UCMBITAHWIA ANA W3MepeHWst TOKOB, Boidbiatowmx INEKTPUYE-
CKMW OXKOT, He TpebyeTca, ecnv MHOe He YCTaHOoBMNeHo cTaHaapTom Ha OBOPYNOBAHME.
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MpunoxeHune K
(obsAzaTensHoe)

TexHUYecKUe XapaKTepUCTUKU U KanMspOBKa cxXem

K.1 TexHu4ecKMe XapaKTepUCTUKN cXeMbl U NnpubopoB, nepBoHa4YanbHaAa KanmbposBka

VISMepeHHbIE} OTHOLWEHWA BXOOHOTO HanpsXXeHMA K BXOOHOMY TOKY (BXO,EIHOﬂ I/IMI'Ie,EI,aHC) W BbIXOOHOIo HanpaxXeHuA
K BXOOHOMY TOKY (nepe,anqublﬁ mmneanaHc Unnm oTKNunK CXEMhI) CpaBHMBAKT C naeanbHbIMW 3HAYEHUAMKM, pacCHYUTaHHbI-
MW UCXOOA N3 HOMUHANBHBIX 3HAYEHWUIA KOMMOHEHTOR CXEM, NOKa3aHHbIX Ha PHUCYHKax 3,4unb5. CneqyeT cobnogatk ocTo-
POXHOCTb MNMpY pa3MelleHUM KOMMNOHEeHTOB CXeMbl UCMbITATENBbHOIO 060pyﬂOBaHVIF| AN Toro, YTobbl MEXKOMMOHEHTHasA
€MKOCTb, MHOYKTUBHOCTb BbIBOAOB U XapakKTepWUCTUKKN yCTpOI;ICTBa namMmepeHua HanpaXeHna He OKasbiBalnu CyleCcTBeHHO-
ro BNUAHUA HA OTHOLWLEeHue HEI'IpH}KeHMel'TOK.

[Ons kaxgoro npm60pa onpenenaArwdT none gonycka, ykadblBakllee NnorpelllHoCTb MSMepeHMI;’I Ha pasnn4yHbiX 4acTo-
Tax. XapaKTepMCTMKM N3MEPUTEIbHbIX CXEeM, NpPU HEOSXO,D,VIMOCTH, MOoryT BbITb CKOPpPeKTUpoOBaHbl B CTOPOHY CYXeHWA

nonsa gonycka.

n puMmedaHune 1 — Onpe,qeneHMe HeonpeaeneHHoCTHN M3MEPEHNA — 3TO XapakKTePUCTUKa anana3oHa, B npe-
genax KoToporo oueHmnearT UCTUHHOE 3Ha4YeHWEe N3MEPEHUA. TepMMH HeonpeaeneHHoOCTb M3MEePEHNA ABNAETCA 06|.|.|,e-
NPUHATBIM B METPOINOrNA 1 KaﬂMﬁpOBKE.

MpumevaHne 2— PekoMeHOauMuW Mo perynupoBke paboymx XxapakTepUCTUK M3MepUTErbHbBIX CXeM npuseae-
Hbl B G.4.

TexHn4yecke xapakTepUCTMKN M3MEPUTENBHON CXEMbl MPOBEPAIOT MyTEM NPOMNYCKaHWA CUHYCOWMOANbHOro ToKa ne-
peMeHHOM 4acToTbl Yepe3 Bxof npubopa, KOHTporibHble BblBOALI A 1 B, nokasaHHble Ha pucyHkax 3, 4 u 5. BxogHou Tok /,
BXO[HOE HanpskeHne U 1 BbiXoOHble HanpskeHua Uy, U, unn U; naMepsioT npy pasnuyHblx YacToTax. BeixogHoe Ha-
NpsKEHUE, ECNU BO3MOXHO, M3MEPSIIOT TEM e BOMETMETPOM, KOTOpPbI ByayT MCNONB30BaTh B NMPOLECCE BCEX M3MEPEHUIA,
nposogumMbix Ha OBOPYOOBAHWW B uensax ero ceptudmkaumm u Ans Bcex npouenyp, CBA3aHHbIX C NOATBEPXXAEHWEM ero
METPOorMYeckoid npuroaHocTh (cm. K.2).

Tabnuya K.1— PacuyeTHblll BXOOHOW W NEpeaaTo4Hbli UMNEAAHC CXeMbl ANSA 3mepeHus HesaselueHHoro TOKA MNMPK-
KOCHOBEHWA (pucyHok 3)

Yacrora, 'y BxoaHoin nmnenaxc U/, Om MepenatoyHbli umnenaxc U, /I, Om
20 1998 500
50 1990 500
60 1986 500
100 1961 500
200 1857 500
500 1434 500

1000 979 500
2000 675 500
5000 533 500
10000 509 500
20000 502 500
50000 500 500
100000 500 500
200000 500 500
500000 500 500
1000000 500 500
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Tadtnuua K.2— PacyeTHbl BXOOHOW M NepedaToMHbld MMnedaHc cxembl and namepenma TOKA NMPUKOCHOBEHKA
peakuuu ucnyra (pUcyHok 4)

YactoTa, 'y BxogHoi umnenanc U/, Om MepegartoyHbii MMneaaHc Uy/l, Om
20 1998 500
50 1990 499
60 1986 498
100 1961 495
200 1857 480
500 1433 405

1000 973 284
2000 661 162,9
5000 512 68,3
10000 485 34,4
20000 479 17,21
50000 477 6,89
100000 476 3,45
200000 476 1,722
500000 476 0,689
1000000 476 0,345

Tabnuua K.3 — PacuyeTHbIil BXOOHOW M NepeaaToyHbIi umnegaHc cxembl ansa namepenuns TOKA NMPUKOCHOBEHWA
OTMyCcKaHUa UMMoBunmMsauunm (pUcyHokK 5)

Yacrora, Ny, BxoaHon umnenanc U/, Om MepenaTouHbIM MMNEdaHC UBH, Om
20 1998 500
50 1990 499
60 1986 499
100 1961 496
200 1858 484
500 1434 427

1000 976 340
2000 667 251
5000 515 144,3
10000 487 79,9
20000 479 41,2
50000 477 16,63
100000 476 8,32
200000 476 4,16
500000 476 1,666
1000000 476 0,833
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K.2 Kanubpoeka B cucteMe noaTBepXKaeHUs
K.2.1 Oowure nonoxeHusa

Mpumedyanue A— OnpefeneHve cMCTEMbI NOATBEPKOEHUA METPONOrMHECKON NPUrOAHOCTY M3MEPWUTENBHOMO
obopynoBaHus (Danee — «NoATBepKAeHWe») — 3To Habop onepauuii, 3a4a4a KOTopbIX 3akniovaeTcs B obecneyeHumn co-
OTBETCTBWSI U3MepuTenbHOro obopyaoBaHus TpeboBaHWsAM K ero npeanonaraeMoMy NPpUMEHEHWIO.

Kaxobiri npubop, ncnonb3yemMelil Ana onpegeneHns npurogHocty obopynoBanusa ana uenen ceptudpmnkaumm ObBO-
PYOOBAHWA, oomkeH npoxoanTe NMaHOBYHO KannbpoBKy B cUCTEME NOATBEPXKAeHWs, YToDbl rapaHTUPOBAaTL, YTO He Npo-
W30LLINO CMELLEHMS ero paboynx XxapakTepuCcTUK 3a Npedensl AoMYCTUMbIX NorpelHocTen. Mpy aTom cnegyeT MexoauTh
13 NonA OOMYCKOB W APYTMX OaHHbIX, OTPaXKEHHbIX B YYETHBIX 3anvcsX Npy NepBoHaYansHOW KannbpoBke KOHKPETHOro
namepuTtensHoro npubopa (cm. K.1).

Ecnu koHKpeTHbI nameputensHeld npubop He obecneuvBaeT npegensl 4ONYCTUMBIX MOrpellHocTen, Tpebyetca
nepecMoTpPeTb AOCTOBEPHOCTL M3MepPEHUI, BbinonHeHHbiXx Ha OBOPYOOBAHWMW ¢ npumeHeHnem atoro npubopa ¢ mMo-
MeHTa nocnegHen NnoaTBepaaroLen Kanbposku.

KanubpoBky B cMCTEME MOATBEPXOEHUA METPONOrMYECKON NMPUIoAHOCTU M3MepuTensHoro obopyaoBaHWMA Ocy-
LLecTBMAT B ABA 3Tana.

K.2.2 UamepeHHne BXOAHOro CONpPOTUBNEHUNA

MamepsarT BXOQHOE COMPOTUBIEHME MOCTOAHHOMO TOKA, W €ro 3Ha4eHWe CONOCTaBMAT C MOEaNbHLIM 3HAYEHUEM
(2000 OM) 1 3Ha4eHWeM, onpeaeneHHsIM Npu NepBoHavansHon Kannbpoeke.

M punMmedvyaHune — Takoe naMmepeHue npegoTepawacet BOSMOXHOCTE TOro, 4TO B pe3ynbrate CMEeLWeHA BXoa-
HOro mMmnegaHca ogHoBpemMeHHO CO CMeleHWeEM HYYBCTBUTENbHOCTU npmﬁopa npomaoﬁ,qm ﬂOﬁaBJ‘IEHMe Unn B3anMmMmHan
KOMnNeHcaunaA I'IOFpeLIJHOCTEI?I.

K.2.3 UamepeHune TeXHUYECKUX XapaKTepUCcTUK npudopa

BxogHoe 1 BeIXOgHOE HanpskkeHwe (MNW ToK, B 3aBUCMMOCTM OT NMpUMeHsAeMoro npubopa) U3MepsitoT NpW pasHbIX
4YacToTax M UX COOTHOLUEHWS CPaBHUBAIOT C AaHHBIMU, NpyMBedeHHbIMU B Tabnuuax K.4, K.5 wnu K.6, B 3aBucMMocTH oT
3a4aHHbIX ycrioBuid. [1o BO3MOXHOCTM, BbIXOOHOE HAMpPSAXeHWe M3MEPSIOT TEM Xe BONBTMETPOM, KOTOPLIA MCNONb30Ban-
csl NpY NepBoHavanbHoOW kanubposke M MamepeHuKn xapaktepuctnk OBOPYOOBAHWA npu ceptndmkaumnu. JoctaTtouHo
NPOBECTN U3MEPEHUA Ha HECKOIMbKMX YacToTax, BXOOALLMX B MHTEPECYIOLLEN AMana3oH YacToT. Vicnonbayemble BXoOHbIE
HanpsHKeHUa OOMKHBI ObITe TakMMK, 4TODbI BeIXOAHLIE MOKA3aHWs M3MepuTensHoro npubopa, npegHasHayYeHHoro Ans
N3MEpPEHUA COOTBETCTBYIOLLEND HAMNPSXKEHUS MW TOKA, COOTBETCTBOBANKW gWnanasoHy npeaeneHblx 3HadeHun TOKA MPK-
KOCHOBEHWA npwn ycnosuu cobniogeHMss HOMWHaNbEHON MOLLHOCTW BHYTPEHHMX KOMMOHEHTOB CXEMbI.

Mpumeuvanune — [daHHble, npuBedeHHble B Tabnuuax K.4, K.5 n K.6 B3atel u3 tabnuy K.1, K.2 n K.3 cooteet-
CTBEHHO, HO ANSA YNPOLUEHUs NpoLeaypbl NOATBEPXKAEHWUSA NPeACcTaBNEeHWE OAaHHbIX NO3BONAET U3bexaTs HeobXoaMMOoCTH
WU3MEpEeHUs BXOAHOrO TOKA NPW BbICOKMX YacToTax.

Tabnuya K.4 — OTHOWEHWE BbIXOAHOTO HAMPSPKEHUS K BXOAHOMY HaMNPsKEHWIO A8 CXEMbl M3MEPEHWA HEB3BELLEH-
Horo TOKA NMPUKOCHOBEHWA (pucyHok 3)

o CoOTHOLEHWE BXOAHOMO
THOLIEHWE BbIXOAHOIO OTHoLLEHWEe BXOAHOTO HATPAKEHME K TOK
Yactora, 'y HanpsKEHWs K BXOLHOMY HaMpsKEHWS K BbIXOOHOMY U AU SN Y.
HanpsKeHuto HanNpsKERNHO & Minl-]l'lmgymnepa{(
20 0,250 4,00 2,00
50 0,251 3,98 1,99
60 0,252 3,97 1,99
100 0,255 3,92 1,96
200 0,269 3,72 1,86
500 0,349 2,87 1,43
1000 0,511 1,96 0,979
2000 0,740 1,35 0,675
5000 0,937 1,07 0,533
10000 0,983 1,02 0,509
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OkoH4YaHue mabnuusi K.4

OTHOLEHWE BbIXOAHOTO OTHOLWEHWE BXOOQHOTO COOaTHOUJZH”e E:(xog.m)ro
YacTtora, Ny HanpsiKeHWs! K BXOAHOMY HanpsKeHWs K BbIXOAHOMY HANPRKEHNATK TOkY,

HanpsXeHuto HanpsMeHno MHAULMPYEMOMY

B Munnnamnepax
20000 0,996 1,00 0,502
50000 0,999 1,00 0,500
100000 1,00 1,00 0,500
200000 1,00 1,00 0,500
500000 1,00 1,00 0,500
1000000 1,00 1,00 0,500

Tabnuua K.5-— OTHOWEHWE BbIXOQHOMO HANPSXKEHWUA K BXOAHOMY HanpskeHuto aAns cxembl namepenmns TOKA MPA-

KOCHOBEHWA ansa owyweHns u peakuum ucnyra (pUcyHok 4)

OTHoLEeHKe BbIXOAHOTO OTHoLeHne BXOQHOro Co:;gsmn:w:ﬂe:{xsg:yom
Yacrora, 'y HaNPSKEHWSA K BXOAHOMY HaNPSHKEHUS K BBIXOAHOMY MHEMLMDYEMOMY ?
HanpsiKeHNto HaNPsXEHWI0 & b DdEM B e

20 0,250 4,00 2,00
50 0,251 3,99 2,00
60 0,251 3,99 1,99
100 0,252 3,96 1,98
200 0,259 3,87 1,93
500 0,282 3,54 1,77
1000 0,292 3,43 1,71
2000 0,246 4,06 2,03
5000 0,133 7,50 3,75
10000 0,0708 14,1 7,06
20000 0,0360 27,8 13,9
50000 0,0145 69,2 34,6
100000 0,00723 138 69,1
200000 0,00362 277 138
500000 0,00145 691 346
1000000 0,000723 1382 691
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Tabnuua K.6 — OTHOLWEHWE BbIXOOHOMO HaMPSHKEHWUA K BXOOHOMY HanpPsPKEHWKO ONns Cxembl uamepeHus TOKA
MPUKOCHOBEHWUA ana otnyckaHua ummobunusauum (pucyHok 5)

OTHOLIEHWE BBLIXOAHOIO OTHOLWeEHWe BXOAHOIM CooTHolueHue BxoaHoro
YacTora, 'y HanpsKEHWS K BXOAHOMY HaNPSKEHMS K BEIXOOHOMY HANPEIEEHN K 10Ky,
HanpsKeHWto HanpsKEHNIO :':ni?il‘:gnfré)png(

20 0,250 4,00 2,00
50 0,251 3,99 1,99
60 0,251 3,98 1,99
100 0,253 3,95 1,98
200 0,261 3,83 1,92
500 0,298 3,36 1,68
1000 0,348 2,87 1,44
2000 0,377 2,65 1,33
5000 0,280 3,57 1,79
10000 0,164 6,09 3,04
20000 0,0860 11,6 5,81
50000 0,0349 28,7 14,3
100000 0,0175 57,2 28,6
200000 0,00874 114 57,2
500000 0,00350 286 143
1000000 0,00175 572 286
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Mpunoxenue OA

(cnpaBo4Hoe)

CBegeHMUA 0 COOTBETCTBUM CChINOYHBLIX MeXOyHapodHbLIX CTaHOapTOB
MeXrocyaapcTtBeHHbIM CTaHOapTaMm

Tabnuuya JA1

OboaHayeHne CCbINIOYHOro CreneHb ObosHaveHWe 1 HauMeHOoBaHNe COOTBETCTBYILLEro
MexayHapoaHoro ctalgaprta COOTBETCTBUA MeXrocynapcTBeHHOro ctangapra
IEC 61140 IDT [OCT IEC 61140—2012 «3awmTa 0T NopaxKeHUs aneKTprU4ecKnm
TokomM. OBLIMe acnekTbl AN YCTaHOBOK 1 oBopynoBaHus »
IEC TS 60479-1:2005 — *
IEC TS 60479-2:2007 — *
ISO/IEC Guide 51:2014 — *
IEC Guide 104:2010 IDT [OCT IEC Guide 104—2017 «[Mogrotoeka nybnukauwii no Ges-

ONacHoOCTM W MCMNOMNb3OBaHWE OCHOBOMOMAralLWmMx U rpynnoBbIX
nybnukauun no 6esonacHoCcTn»

OTBETCTBUA CTaHOApPTOB!

- IDT — MaeHTU4HbIE CTAHAAPTLI.

* COOTBETCTBYHLUMIA MEKTOCYAapCTBEHHBIM CTAHAAPT OTCyTCTBYET. [1o ero NpUHATAA PEKOMEHAYETCHA UCMOMNb30-
BaTb NEpPeBO Ha PYCCKMIA A3bIK AaHHOMO MeX/ayHapoaHOoro cTaHgapTa.

MpumeyvyaHune — B HacToAwern Tabnvue Ucnonb3oBaHo crefytollee ycroBHoe 0603Ha4YeHne CTENEeHU Co-
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3asemneHune 1 3alinTa OT NOoPaXKeHWUs 3NEKTPUHECKNM TOKOM)

International Electrotechnical Vocabulary (IEV) — Chapter 604: Generation, transmission and
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Yacte 604. MNonyyenve, nepegada v pacnpefeneHue anekTpoaHeprun. Jkcnnyaraums)

Audio, video and similar electronic apparatus. Safety requirements (Ayauwo-, Buaeo- wu
aHanornyHas anekTpoHHas annapaTypa. TpeboBaHus besonacHocTy)

Plugs, socket-outlets and couplers for industrial purposes — Part 1: General requirements
(Bunku, WrencenbHble pO3eTKU U COEAWHUTENbHbIE YCTPONCTBA MPOMBILLNEHHOIO Ha3HavYeHus.
Yacte 1. Obwme TpeboBaHug)

Household and similar electrical appliances — Safety — Part 1: General requirements (beiTo-
Bble W aHanornyHele anekTpuyeckue npubopsl. besonacHocTb. YacTe 1. O6wKe TpeboBaHuUs )

Low-voltage electrical installations — Part 1: Fundamental principles, assessment of general
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BGesonacHocTu. 3alymMTa oT NopaXKEeHUs! INEKTPUHECKUM TOKOM)

Effects of current on human beings and livestock (BosgericTtBue anexktpuyeckoro toka Ha
ngen 1 4omallHKX KUBOTHBIX)

Medical electrical equipment — Part 1: General requirements for basic safety and essen-
tial performance (O6opynoBaHue MeguuMHCKoe anekTpudeckoe. Yacts 1. Obwme TpeboBaHus
©6asoBor GezonacHOCTU U DYHKUMOHANbHBIE XapakTEPMUCTUKKA)

Information technology equipment — Safety — Part 1: General requirements (O6opygosaHus
WHPOpPMaLUMOHHbIX TexHonoruii. BesonacHocTe. YacTe 1. Obwme TpebosaHua)

Safety requirements for electrical equipment for measurement, control and laboratory use —
Part 1: General requirements (TpeboBaHua 6e3onacHocTy Ana anekTpudeckoro obopygoBaHua
ON5 U3MEPEeHNiA, yrnpaeneHns 1 nabopatopHoro npumeHeHus. Yacte 1. Obwne TpeboBaHns)

Audio/video, information and communication technology equipment — Part 1: Safety
requirements (Ayauo-, Bugeoannapartypa, obopyaosaHue MHMOPMALMOHHBIX U KOMMYHWUKaLM-
OHHbIX TexHonorui. YacTe 1. TpeboBaHua GezonacHoOCTK)

Safety aspects — Guidelines for child safety in standards and other specifications (AcnekTsl
BesonacHocTW. PykoBoggdiimne ykaszaHusa no obecnedeHnto 6esonacHocTu AeTel B cTaHgapTax
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YOK 621.3.04.001.4:006.354 MKC 17.220 IDT
35.020

Kntoyesble crnoBa: TOK OT NMPUKOCHOBEHWSA, METOALI U3MEPEHWN, N3MEPUTENbHbIE I'Ipld60pb|, ANEKTPUNYECKUI
QXOr, oWwylweHnd, peakuma ucnyra, otnyCckaHue nMMODKUNM3ay K, 3axeaTbiBaeMas 4acTb, UCMbITaHWA

49

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 55/58
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-60990-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67424
https://gostexpert.ru/gost/gost-60990-2023?utm_source=pdf&utm_medium=67424&utm_term=page

Pepaktop E.FO. MumpoghaHosa
TexHwdeckui pegaktop B.H. lNpycakosa
Koppektop M.A. Koponesa
KomneloTepHas BepcTka E.A. KoHdpatuogol

CpaHo B Habop 22.09.2023. [MoanucaHo B nedatb 03.10.2023. ®opmar 60%84%. [apHuTypa Apuan.
Ycn. ney. n. 6,51. Yu4.-u3a. n. 5,80.

MoaroToBneHo Ha OCHOBE ANEKTPOHHOW BEPCUM, NPEaoCcTaBNeHHoN paspaboTyMkoM cTaHaapTa

CosgaHo B eAVHUYHOM ncnonHednn B PIBY «MHCTUTYT cTaHaapTuaauumn»
ans komnnektoBaHust PegepanbHoro MHGopMaLMoHHoro hoHAa cTaHaapTos,
117418 Mockea, Haxumogscknia np-1, 4. 31, K. 2.
www.gostinfo.ru info@gostinfo.ru
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