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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»

CeeneHus o cTaHgapTe

1 NOOTOTOBINEH OTKpbITEIM akuMoHepHbIM obwecTBoM «McnbiTaHns 1 cepTudukauma BeITOBOR U
npomeiwneHHon npopykun « BENNMCy» Ha ocHoBe cOBGCTBEHHOIO Nepesoa Ha PYCCKUA A3bIK aHINOA3bIYHON
BEpCUKM CTaHOapTa, yKa3aHHOro B NyHKTe 5

2 BHECEH lNocynapcTBeHHBIM KOMWTETOM MO cTaHaapTu3auunn Pecnybnuku Benapych

3 MPUHAT MexrocynapcTBEHHbIM COBETOM MO CTaHAAPTM3aLMM, METPOMNOrun 1 cepTudukauumn (npo-
Tokon oT 28 unoHa 2023 . Ne 63-2023)

3a NMPUHATKE NporosiocoBanu:

KpaTkoe HaumeHoBaHue CTpaHbl Kog cTtpaHbl no MK CokpaleHHoe HanMeHOoBaH1e HaunoHaneHoro opraHa
no MK (MCO 3166) 004—97 (CO 3166) 004—97 no ctaHgapTuaayum

ApmeHns AM 3A0 «HauuoHaneHLIM oprad No cTaHgapTU3auuv
1 MeTtponorin» Pecnybnvkn ApmeHus

benapycb BY locctangapt Pecnybnvkn benapych

KasaxcraH KZ locctanpgapt Pecnybnukn KasaxcrtaH

Kvpruznsa KG KblpreisctaHgapt

Poccuga RU PoccraHgapt

YabekucTaH uz Y3BeKkckoe areHTCTBO N0 TEXHUYECKOMY
perynupoBaHuio

4 lMpwukasom PenepanbHOro areHTCTBa N0 TEXHWYECKOMY PEryrnMpoBaHUI0 U METpPonorun ot 29 uwons
2024 r. Ne 974-cT mexrocynapctBeHHbln ctaHaapt FOCT IEC 60664-1—2023 BBefeH B AeWCTBUE B Ka4ecTse
HauuoHaneHoro ctaHgapTa Poccuickon ®egepaunn ¢ 1 nona 2025 . ¢ npaBoM SOCPOYHOTO NPUMEHEHUS

5 Hacroawwmin ctaHgapT uaeHTUYeH MexayHapogHomy ctadgapty |IEC 60664-1:2020 «KoopguHaums
nsonsunm onst obopyaoBaHUs HW3KOBOMbLTHbIX cucTeM MuTaHua. Yactb 1. MpuHuunel, TpeboBaHWus 1 wc-
neiTaHusi» («Insulation coordination for equipment within low-voltage supply systems — Part 1: Principles,
requirements and tests», IDT).

MexaoyHapoaHelii cTaHgapT paspaboTtaH TexHuveckum komuTteToMm 109 «KoopguHauuwsa nzonduun ons
HW3KOBONLTHOro obopyaoBaHuA» MexayHapooHOW 3NeKTpoTexHuYeckon komuccum (IEC).

Mpy NpMMEHEeHWM HACTOSILLEro cTaHOapTa PEKOMeHAyeTCa UCMOMNb30BaTk BMECTO CChINMOYHBLIX MeXOy-
HapoOHbIX CTAaH4APTOB COOTBETCTBYIOLLME UM MEXIOCYOAapPCTBEHHbIE CTaHAapThl, CBEAEHWS O KOTOPbIX Mpu-
BeOeHbl B AONONHUTENbLHOM npunoxeHun JA

6 BBEOEH BINEPBBIE
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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, 2020
© OdbopmneHue. ®IBY «MHcTUTYT cTaHgapTuaauuu», 2024

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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M E X I OCVYOAUPTC CTUBTETHHUB # C TAHAOAUPT

KOOPOMHALWA U30NALUWKU OANA ObOPYOOBAHUA
HWU3KOBOJIbTHLIX CUCTEM NUTAHWNA

YacTtb 1

MpuHUMNLI, TDEGOBEHHH N UCNbITaHWA

Insulation coordination for equipment within low-voltage supply systems.
Part 1. Principles, requirements and tests

Oarta BeepeHna — 2025—07—01
C NpPaBOM A0CPOYHOr0 NPUMEHEHUA

1 O6bnacTb npumMeHeHUs

HacTosawumin cTaHaapT ycTaHaBnuBaeT TpeboBaHMA K KOOpPAUHALWKW U3onaunn Ana obopyaoBaHust, noa-
KIo4aeMoro K HU3KOBOJSBTHbIM CUCTEMAM MUTaHUA U UMEKLLero HoMuHansHoe HanpsxkeHne oo 1 000 B ne-
pemeHHoro Toka nnn go 1 500 B nocTosSIHHOroO TOKa BKMNKOYUTENBHO.

Hacroawwmn ctangapt npumMmeHnm ans 4actoT go 30 kU BKNIOYUTENLHO.

Mpumeuvarnue 1— TpeboBaHusa KoopAUHaALMK M30NALMKY A4NA 060pYA0BaHWA HU3KOBOMETHEIX CUCTEM NMUTaHNA
¢ HoMMHanbHoW Yactoton ceeiwe 30 kl'y ykazaHbl B IEC 60664-4.

MpumeyaHue 2 — Bo BHYTpeHHUX Lenax obopyaoBaHua MoryT GbiTe Bonee BLICOKME HAMPSXEHUS.

CranpgapTt npumeHsaeTca K obopydoBaHWO, NpefHa3Ha4YeHHOMY NS WUCMOMb30BaHWMA Ha BbICOTE [0
2 000 m Hag ypOBHEM MOPS U COOEPKUT NMOSCHEHUA NPW UCNONb30BaHUM Ha BonbLunX BbicoTax (cMm. 5.2.3.4).

Cranpgapt cogepxuT TpeboBaHWA OANA TEXHUYECKMX KOMUTETOB MO ONpeferieHnio BO34yLUHbIX 3a30pP0B,
nyTen yTeykn U KpUTEPMEB ANA TBEPLOW M30NALUKM, B TOM YMACINE MeTOAbl 3MEKTPUYECKUX UCTIbITAHWIA, OTHOCS-
LMecs K KOOpAUHALUA N30NALMK.

MuHUManbHbIe BO3OYLUHbIE 3230pbl, yKa3aHHble B HACTOALEM CTaHAapTe, He NPUMEHSTCS MpU Hanu-
UMKU MOHU3MPOBAHHLIX ra3oB. CneyunansHele TpeboBaHWA ANS TaKMX CIyYaeB MOTyT yKa3biBaTbCHA HA yCMOTpe-
HWEe COOTBETCTBYHLLNX TEXHUYECKUX KOMUTETOB.

TpeboBaHusa gaHHOro CTan4apTa He pacnpoCcTPaHsTCA Ha BO3AYLWIHbIE 3a30Pbl M MYTH YTEYKK:

- Yepes XUOKYH W30NAuUmio;

- Yyepes razoobpasHyto cpefy, MHYK, YeM BO3OyX;

- Yyepes cxKaTblil BO34YX.

OT0 ocHoBOMoNarawwuil cTaHaapTt no 6e3onacHoCTK, B KOTOPOM ocoboe BHUMaHWE YOenseTcsl OCHOB-
HbiM TpeboBaHuaM Ge30nacHOCTM 1 B NEPBYH Oo4Yepenb NpeaHasHadYeH Ans UCNOMb30BaHWUS TEXHUYECKUMU
KoMUTETaMKn nNpwy paspaboTke cTaHOapTOB B COOTBETCTBMM C NpUHUMNaMK, nanoxeHHbiMK B IEC Guide 104 n
ISO/IEC Guide 51.

OpaHa 13 3agay TeXHWYeCcKoro KOMUTeTa, rge 3T0 NPUMEHMMO, UCMOMNbL30BaTk 3TOT OCHOBOMOMNAaraLwmnia
cTaHgapT no 6e3onacHOCTU NpW NOArOTOBKE CBOMX MyBnukauuii.

OpHako B cnyyae OTCYTCTBMSA YKasaHWA 3HAYeHWI BO3AYLUHbIX 3a30pOB, NMyTel yTedkn u TpeboBaHuiA
K TBEpAOW U30NSALNK B COOTBETCTBYHOLLMX CTaHAapTax Ha NPOAYKLMIO UMK B Cryvae OTCYTCTBMS COOTBETCTBY-
IOWWX CTAHAAPTOB NPUMEHSETCH HAaCTOSALWMWIA CTaHaapT.

MapaHune ochbuumnansHoe

GostExpert.ru
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2 HopmaTtuBHbIe CCLINKKU

B HacToslwem cTaHgapTe Mcnonb3oBaHbl HOPMATUBHLIE CCbINKKM Ha cnedylowme cTaHgapTsl [ana gatu-
POBaHHbIX CChIMOK MPMMEHSAIOT TONBKO yKaszaHHOe U3haHue CCbINoYHOoro ctaHgapTa, ANs HedaTUpOoBaHHbIX —
nocnegHee uzgaHve (BkNw4as BCe U3MeHeHus )]:

IEC 60068-2-2, Environmental testing — Part 2-2: Tests — Tests B: Dry heat (McnbiTaHus Ha Bo3gei-
CTBME BHELWHUX hakTopoB. HacTe 2-2. UcneiTaHus. McneitaHus B. Cyxoe Tenno)

IEC 60068-2-14:2009", Environmental testing — Part 2-14: Tests — Test N: Change of temperature
(McnbiTaHua Ha Bo3gencTBMe BHELWWHUX akTopoB. YacTb 2-14. cnbiTanua. McneitaHue N. MiameHeHue Tem-
nepartypsl)

IEC 60068-2-78, Environmental testing — Part 2-78: Tests — Test Cab: Damp heat, steady state (Mc-
NblTaHWA Ha BO3AENCTBME BHelWHUX dhakTopos. YacTe 2-78. McnbitaHusa. MicneiTaHne Cab. BnaxHoe Tenno,
NMOCTOSAHHbLIN PEXUM)

IEC 60270, High-voltage test techniques — Partial discharge measurements (MeToasl ucnbITaHWiA Bbl-
COKUM HanpsbkeHrem. MiamepeHunsa yacTu4HbIX pas3psaaoe)

IEC 61140:2016, Protection against electric shock — Common aspects for installation and equipment
(3awmTa oT NnopaxkeHus anekTpuyeckum TokoMm. ObLMe NonoxeHnsa Ans ycTtaHoBOK U obopygoBaHus)

IEC 61180:2016, High-voltage test techniques for low-voltage equipment — Definitions, test and
procedure requirements, test equipment (MeToabl MCMbLITAHWA BbICOKMUMMW HAaNPsKEHWUAMKU HU3KOBOMBTHOIO
obopynosanus. OnpegeneHus, TpeboBaHMA K UCAbITAHUAM U NPUMEHSEMBIM METOAaM, UcnbiTaTensHoe 0bo-
pyooBaHMe)

3 TepmuHbI, onpegeneHns, 0603Ha4YeHUA U COKpaLLeHUs

B HacTosAweM cTaHgapTe NPUMEHEHLI Creayolne TePMUHLI C COOTBETCTBYIOLLMMU ONpeaeneHusamMm.

TepmuHonornyeckne H6asbl gaHHbiX nogaepxku ISO u IEC ans ucnonb3oBaHWs B CTaH4apTU3auMm Ha-
XOAATCA MO Cregyowmnum agpecam:

- Onektponegusa |IEC: http://www.electropedia.org/;

- nnatdopma oHnanH-npocmoTpa ISO: hitp://www.iso.org/obp.

3.1 TepMuUHBLI U onpegeneHnun

3.1.1 Hu3KOBOMNbTHas cuctema nutaHua (low-voltage supply system): Bce yctaHoBku unu arperaTsbl,
npegHa3HaqYeHHble AN CO34aHus, Nnepefady U pacnpocTPaHeHUs: SMeKTPUYeCcKOon IHepPruu.

[MCTOYHUK: IEC 60050-601:1985 (tepmuHonornyeckas ctatbs 601-01-01), moandrympoBaHo: 3ame-
HEH TEPMUWH «CUCTEMa 3HeprocHabXeHusa» Ha «HU3KOBOMLTHASA CUCTEMA NUTaHUsA»].

3.1.2 anekTpuyeckana ceTb (mains supply): OnekTpopacnpegenvTenecHas CeTb NEPEMEHHOMO UMK No-
CTOSIHHOTO TOKa (BHELUHAS MO OTHOLWIEHWO K 0bopyacBaHuK), KoTopas obecnednsaeT pabovee nutaHue obo-
pPyOoBaHMs.

n pnMmevyaHne — aneKTpM‘-IECKaH CETb BKMOYAET B ceba rocyoapctBeHHbIe UK YacTHble NpeanpuaTna 1, ecnn
B paMKax gaHHOro ctaHgapTta He CornacoBaHO MHOE, 3KBMBAlNeHTHblIE MCTOYHWKN NMUTAaHWUA, TakKMe KaKk MOTOPHbIE 3IeKTpO-
reHepaTtopbl U NCTOYHUKK 690H8p860ﬁHOF0 NMUTaHKUA.

3.1.3 koopguHauusa usonauuu (insulation coordination): BaaumocBa3aHHble XapakTepucTUKK M30N§a-
LMK 3NEKTpUYeckoro 0bopygoBaHns C yYHETOM OKPYXaLLEeA MUKPOCPEabl M APYTUX BINUAIOLWNX BO3OEACTBUA.

[MCTOYHWK: IEC 60050-442:2014 (TepmuHonornyeckas cratbs 442-09-01), moandrumpoBaHo: 3ame-
HEH TEPMUWH «3MEKTPUYECcKas YacTb» Ha «3NEeKTPUYEeCcKMid» 1 gobaeneHo npumedaHue 1].

MpumevaHmne — Bo3agenctBua HanpsKeHWs OMUCHLIBAIOTCH XapaKTEPUCTMKAMW TEPMWHOB, YKa3aHHbIX B
3.1.7—3.1.16.

3.1.4 BozaywHbIA 3a30p (clearance): Kpatyaniuee paccTosHue Nno BO34yXy Mexay ABYMS TOKOMPOBO-
OAWUMKY YacTAMM.
[MCTOYHWK: IEC 60050-581:2008 (TepmuHonoruyeckas ctatbsa 581-27-76)].

" 3ameHeH Ha IEC 60068-2-14:2023. OgHako ANst ofHO3Ha4Horo cobniogeHns TpeBoBaHUA HACcTOSLLEro cTaHAapTa,
BbIPaKEHHOTO B 4ATUPOBAHHOW CCbISIKE, PEKOMEHOYETCA UCNONb30BaTh TOMNBKO YKasaHHOEe B 3TOW CChINKe U3haHue.

2
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3.1.5 nyTb yTeuku (creepage distance): KpaTtuaniiee pacctoaHue No NOBepXHOCTU U30MSALMOHHOIO Ma-
Tepuana mMexay ABYMA TOKONPOBOAALLMMKM YacTAMM.

[MCTOYHUK: IEC 60050-151:2001 (TepMmuHonorudeckas cratest 151-15-50)].

3.1.6 TBepgan uzonauma (solid insulation): TeepabIi N30NALKMOHHLIA MaTepuan unu KOMbuHauua Teep-
ObIX U30MALMOHHBIX MaTepuanoB, pacnofioXeHHble MeXay ABYMS TOKONPOBOOSALMMW YacTaMuU UM Mexay
TOKOMPOBOAALLEN YACTbIO M KOPMYCOM.

[MCTOYHMK: IEC 60050-903:2015 (TepmuHonorvdeckas ctatba 903-04-14), mogmduunpoBaHo: npm-
Mep yaaneH].

3.1.7 paboyee HanpsxeHue (working voltage): Hanbonsliee cpegHekBagpaTnuyHoe 3Ha4veHne Hanps-
KEHUs1 NepeMeHHOro U NOCTOSHHOIO TOKa Ha MO0 KOHKPETHON M30MNSALUMOHHOW YacTu, KOTOpoe NOSABMAEeT-
cAl, korga obopygoBaHWe NUTAeTCA HOMUHAMbHBIM HAMPSHKEHUEM.

MpumedaHnue 1—epexoaHble NepeHanpsKeHVss He YYUTBIBAKOTCS.

MpumeyaHue 2 — MpPUHUMAKOTCA BO BHUMAHME KaK YCNOBUSA B PEXKUME XOMOCTOrO X043, Tak U B PEXUME HOp-
MarnbHO paboThbl.

[MCTOYHUK: IEC 60050-851:2008 (TepMmuHonorudeckas cratbs 851-12-31)].

3.1.8 ycTaHoBUBLIeecsA paboyee HanpsxkeHue (steady-state working voltage): Pabouee HanpsikeHue
nocne nNpekpalleHus NepexodHbix NnepeHanpskeHui 1 6e3 yyeTta KpaTkOBPEMEHHBIX U3MEHEHUIA HAaNPSXKeHWs.

3.1.9 ycTaHoBMBLIEECHA NMKOBOE HanpsxeHue (steady-state peak voltage): [NvkoBoe 3HaveHwe ycTa-
HOBMBLUErocsi paboyero HanpsPKeHus.

3.1.10 noBTOpAOLWEECA NUKOBOE HarpsXeHue Urp (recurring peak voltage; Urp): MakcumansHoe
NMMKOBOE 3HaYeHWe NepuoanvecKkol COoCTaBNALWENn (POpMbl BOMHbLI HANPAXEHUs B pesynbrate UCKaxeHWuw
HanpsbKeHUs NepeMeHHOoro Toka UKW U3-3a HanoXeHWsa KOMMNOHEHTOB NepeMeHHOro ToKa Ha HanpsxeHue no-
CTOSIHHOTO TOKa.

MpumedyaHue — CriyyaiiHble NepeHanpsKeHus, HanpuMep BO BPeMs PEKUX MepeknioyeHuid, He cYUTaoTCs
MOBTOPSHOLLMMUCS NUKOBLIMU HAMPSKEHUAMMU.

[MCTOYHMUK: IEC 60050-442:2014 (TepMmuHonorudeckas cratbs 442-09-15)].

3.1.11 nepeHanpsxeHue (3neKTpu4deckomn cuctemel) (overvoltage (electrical system)): Jlioboe Hanps-
XeHue, UMeKLLLee NMKOBOE 3HaYeHne, Npesbillatollee COOTBETCTBYHLLEE NMMKOBOE 3HAYeHUEe MaKkCcMMarnbHoro
yCTaHOBMBLUErocs pabo4ero HanpsiKeHus B YCNOBUSAX HOpManbsHOW paboTsl.

3.1.12 BpemeHHoOe nepeHanpskeHue (temporary overvoltage): MNepeHanpsxeHWe Ha NPOMbILLIIEHHONA
YacTOTe CPaBHUTENBHO NPOAOIMKUTENBHON OMUTENLHOCTHU.

[MCTOYHMUK: IEC 60050-614:2016 (TepmuHonoruyeckas ctates 614-03-13), moguduumpoBaHo: 3aMe-
HEH TEPMUH «MEpPEHaNpPsKeHne NPOMbILLNEHHOW YacTOThbI» Ha «NepeHanps}KeHne Ha NPOMBbILLNEHHON YacTo-
TE» U yganeHo npumedanuve 1].

3.1.13 nepexogHoe nepeHanpsxeHue (fransient overvoltage). KpaTkoBpemeHHOe nepeHanpsiKeHue
ONUTEeNbHOCTLIO He Donee HecKoNbKMX MUNKcekyHa, konebartenbHoe UM HekonebaTenbHOe, Kak NpaBMno,
BeicTpo 3aTyxarlLee.

[MCTOYHMUK: IEC 60050-614:2016 (TepmuHonoruyeckas ctatbs 614-03-14), moguduumpoBaHo: 3aMe-
HEHbI CNOBA «MNepeHanpskeHue NpoLoKUTENBHOCTEIO» HA «KPAaTKOBPEMEHHOE NepeHanpskeHue» u yaane-
Hbl MpUMeYaHus).

3.1.14 BbigepxMBaemMoe HanpsxkeHue (anekTpuyeckaa cuctema) (withstand voltage <in an electrical
system>): HanpshkeHwe, NnpuknagbiBaeMoe K 00pasuy npu onpegeneHHbIX YCIOoBUsIX UCTbITAHWSA, KOTOPOe He
BbI3bIBAET Npobost M3onsLmMM U/Mnu NOBEPXHOCTHOIO NEPEKPLITUSA HA obpasue.

3.1.15 nmnynbcHoe BbigepXKuBaemoe HanpsxkeHue (impulse withstand voltage): Hanbonsluee nuko-
BOE 3Ha4YeHWE UMIMYMNbCHOro HanpsXXeHsa onpeaeneHHon opMbl U NMONAPHOCTU, KOTOPOE HE Bbi3bIBAET MpPO-
005 n3onALUM B onpegeneHHbiX YCroBusiX.

[MCTOYHWK: IEC 60050-442:2014 (TepmuHonornyeckas cratbs 442-09-18), mogndmumpoBaHo: 3ame-
HEH TEPMWH «NPeanucaHHoe» Ha «onpefeneHHoey].

3.1.16 BpeMeHHOE BhigepxuBaemoe nepeHanpskeHue (temporary withstand overvoltage): Haubonb-
lWee cpefHeKBagpaTUYHOE 3HAYeHWe BPEMEHHOrO nNepeHanpsikeHusi, KOTOpoe He Bbi3biBAET Npobos mn3ons-
LUK B yKa3aHHbIX yCINOBUAX.

[MCTOYHMK: IEC 60050-442:2014 (TepMmmnHonorudeckas cratba 442-09-19)].
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3.1.17 HommnHanbHoe HanpskeHue U, (obopynosanue) (rated voltage, U,,, <of equipment>): 3HadyeHue
HanpskeHWs, YCTaHOBMEHHOE N3roTOBMTENEM, KOMMNOHEHTa, YCTPOWCTBA UM 060pyaoBaHWsA, K KOTOPOMY OT-
HocsiTcsl paboume U 3KCNNyaTauUOHHBIE XapaKTepUCTUKA.

I punMmedYyaHne — Oﬁopy,u,OBaHme MOXeT UMeTb Bonblle 0QHOM0 HOMWHANBHOMO 3HAYEeHWSA HanpaXxeHua unn
MOXeT UMEeTb Anana3oH HOMUHarnbHbIX HaI'IpH)KEHHﬁ.

[MCTOYHWK: IEC 60050-442:2014 (TepMmuHonornyeckas ctatba 442-09-10), moguduunpoBaHo: 3ame-
HEH TEPMWH «HOMWHAMNBHOE 3HAYEHVE HANPSKEHNAY HA «3HAYEHUE HaNPsKEHVA» U yaaneHo npumveyaHve 2.

3.1.18 HoMMHanLHOe HanpsixeHue usonsaumu U; (rated insulation voltage; U,): 3Ha4yeHne cpenHeksa-
ApaTUYHOTO BbIAEPKMBAEMOrO HanpsKeHWs, YCTaHOBNEHHOE N3roToBuTenemM, obopyaoBaHNA MM ero YacTy,
XapakTepuayollee 3aaHHY0 (ONUMTENbHYH) BbigepKMBatoLLY0 CNOCOBHOCTL ero M3onsauuu.

MpumeyaHue — HomuHanbHoe HaNpPsHKEHWE U30MALUM PaBHO UMW MPEBLILLAET HOMUHAMBHOE HAaMpsiKeHue
06opynoBaHUs, KOTOPOE B NEPBYIO O4epeb CBA3aHO C ero (oyHKUMOHANBHEIMU XapakTepucTUKaMu.

[MCTOYHWMK: IEC 60050-312:2014 (TepmmHonoruveckaa ctatesa 312-06-02), mogvmdwuumpoBaHo:
Obin gobaBneH cUMBOM, B OnMpedeneHun 3aMeHeHbl CoBa: «HOMWHAaNbHOE 3Ha4YeHue» Ha «3Ha4YeHuer,
B MpYMMeYaHMKn 3aMeHeHbl CrioBa: «He 00a3aTeflbHO paBHO» Ha «paBHO UMW MpeBblWaeT»].

3.1.19 HOMUHaNbHOE UMMNYNbCHOE BbIAEPXWBAEMOE HanpsXeHwue Uimp (rated impulse withstand
voltage; Uimp): 3HayeHne WUMMNyNbCHOTO BLIAEPXMBAEMOro HanpsXXeHWsA, YCTAHOBMEHHOE M3roTOBUTENEM,
060pyaoBaHUA UMK ro YacTu, XapakTepuayollee 3a4aHHYH BbiAEpXKUBaLLY CNOCOBHOCTE ero u3onauum
NPOTUBOCTOATL NEPeXofHbLIM NepeHanpsKeHnsM.

3.1.20 kaTeropua nepeHanpsixeHMAa (overvoltage category): Yvucno, onpegensiollee ycrnoeus nepe-

XOAHbIX NepeHanpsikeHUn.
MpumeyvyaHune — WcnonbaytoTtca kateropuun nepeHanpstkenusa |, 1, 1w IV (cm. 4.3.2).

[MCTOYHWK: IEC 60050-581:2008 (TepmuHonoruyeckas ctatbs 581-21-02), moguduumposaHo: gobas-
neHo npumevanue 1).

3.1.21 okpyxarowasa cpena (anekrpuyeckas cucrema) (environment <of an electrical system=>): BHew-
Hee OKpyxeHue, cnocobHoe NoBNWATEL Ha XapakTepucTUKM 060pya0BaHNA UMW CUCTEMbI.

Mpumep — JaeneHue, memnepamypa, omHocumenksHas eNaxHoCMb, 3a2psa3HeHUe, paduauus u eubpayus.

3.1.22 makpocpepa (macro-environment): Okpyxatowiaa cpefia B NOMeLLEHUM UMW B MTOKANbHOW 30HE,
B KOTOPOW YCTAaHOBIEHO UMK UCNONb3yeTcsa obopyaoBaHue.

[MCTOYHWK: IEC 60050-442:2014 (TepmuHonoruyeckasa ctatesa 442-01-55)).

3.1.23 mukpocpeaa’ (anekTpuyeckas cuctema) (micro-environment <of an electrical system>): Cpega,
OKpY#atloLas U3onsaLUuio, KoTopas HeNnoCpPeaCcTBEHHO BIIMAET HA pa3Mep BO3AYLUHbIX 3a30POB W NYTEN YTe4Ku.

3.1.24 3arpasHeHue (anekTpudeckas cuctema) (pollution <of an electrical system=>): MiHopogHbie Belle-
CTBa B NMOOOM COCTOSHWM, TBEPAOM, XWUAKOM UMK ra3000pa3HoM, KOTOPbIe MOTYT MOBMWATL HA 3NEKTPUYECKYHD
NPOYHOCTb UMW NOBEPXHOCTHOE YAENbLHOE CONPOTUBMNEHUE U30MALINK.

3.1.25 cTteneHb 3arpAsHeHusa (pollution degree): Yucno, xapakrepusyrwLllee oXnaaemoe 3arpsisHeHue
MWKpOCpeabl.

[MCTOYHUK: IEC 60050-581:2008 (tepmuHonornyeckas cratbs 581-21-07), mogucduumposaHo: yaa-
neHo npumedanue 1).

3.1.26 ogHopopgHoe none (homogeneous field): 3nekTpuyeckoe none, KOTOpPOe UMeEeT NMPaKTUYECKM
NOCTOSHHbIW rpaguMeHT HaNPsKeHUs Mexay aNeKTpoaamMu.

MpumeyvyaHue — Ycnoeusa Anst oQHOPOAHOrO Nons ykasaHel Kak cnyyain B B Tabnuuax F.2 n F.8. Takke cm. 4.9.

3.1.27 HeopHopopgHoe none (inhomogeneous field, non-uniform field): 3nekTpuyeckoe none, koTopoe
HE UMEET NPaKTUYeCK NOCTOAHHOIO rpagveHTa HanpsKeHUsa MEeXay aneKkTpogamu.

Mpumevyanune — Tawke cm. 4.9,

[MCTOYHWK: IEC 60050-442:2014 (TepmuHonornyeckas cratbs 442-09-03), moandrnyMpoBaHo: 3ame-
HeHbl CNOBa «HEOOQHOPOAHOE 3MeKTPMYEecKoe none» Ha «HeoOHOPOAHOE Mone», 3aMeHeHo NpuMedyaHue 1 Ha
HOBOE npumedaHue 1 1 yganeHo npumedaHue 2].

i B HEKOTOpPbIX CTaHOapTax TakXe NpUMeHAETCA TEPMUH «JOKanbHadA OKpyXXawllada cpeda».
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3.1.28 anekTpu4eckasa usonauyusa (electric insulation): YacTb anekTpoTexHU4eckoro U3genus, Kotopas
oTOensieT TOKONPOBOASALME YacTW C pa3HbIM 3MNEKTPUHECKMM MOTeHuManom B npouecce paboTbl UMK M30MK-
pyeT Takue 4acTu OT BHELLHeR cpeabl.

[MCTOYHMUK: IEC 60050-212:2010 (TepmmuHonoruveckas cratea 212-11-07), MogndumMpoBaHo: 3aMe-
HEHbI CINIOBA «3MNeKTpUdeckas 4YacTb» Ha «3NeKTpPUYecKuin»].

3.1.29 cdbyHkuMoHanbHaA nsonauua (functional insulation): U3onsumsa Mexay TOKONPOBOAAWMMHK Ha-
CTAMM, KOTOPAsi CIY>KUT UCKIMIOYUTENbHO AnA obecrnedeHnsa PyHKLMOHUPOBaHMsA obopynoBaHus.

[MCTOYHMK: IEC 60050-195:1998 (tepmuHonorundeckan ctatbs 195-02-41, mognduumpoBaHo: 3ame-
HEeHbI CNOBa «HEOBX0oAMMAa» Ha «KOTOpas CIYXUT UCKMHOUYUTENLHO»].

3.1.30 ocHoeHasa uzonauua (basic insulation): Mzonauus onacHeIx TOKONPOBOAALUX YacTel, KoTopas
obecneunBaeT OCHOBHYH 3aLUUTY.

n puMmedyaHune — 370 NoHATUE He pacnpocTpaHAeTCAa Ha N30NALWUK, NCNOoNb3yeMYHK UCKINMKYUTEINBHO B beHK-
UMOHanbHbIX Uenax.

[MCTOYHUK: IEC 60050-826:2004 (TepMmuHonorudeckas cratbs 826-12-14)].

3.1.31 pononHuTenbHaa u3onauusa (supplementary insulation): HezaBucumas nsonauusi, 4JONOMHSA0-
LLlas OCHOBHYIO M30MsuMK Ans obecnevyeHunst 3anThl OT NOPAXKEHMA SNEeKTPUYECKMM TOKOM.

[MCTOYHMK: IEC 60050-826:2004 (TepmmHonorudeckasn ctatba 826-12-15)].

3.1.32 grownHas nzonsuua (double insulation): M3onauus, cocTosLLas U3 OCHOBHOW U AOMOMHUTENLHOWN
n3onsauun.

[MCTOYHMUK: IEC 60050-826:2004 (TepMmuHonorudeckas cratbs 826-12-16)].

3.1.33 ycuneHHan usonauua (reinforced insulation): M3onauus onacHbIX TOKONPOBOAALLMX YacTew, KO-
Topas obecrneyrBaeT CTeneHb 3alnTbl OT MOPaXKeHUs 3TEKTPUYECKUM TOKOM, 3KBMBANEHTHYIO ABOWMHOW M30-
nauun.

n punMeyaHune — YcuneHHas M3onsaumMa MOXET COCTOATb M3 HECKOMbKUX CNOEB, KOTOpble HEe MOTYT ObITb KUC-
NbiTaHbl OTAENbHO Kak AONOMHUTENbHAA MM OCHOBHAaA M30N14ALUA.

[MCTOYHMK: IEC 60050-826:2004 (TepmmnHonorudeckas cratea 826-12-17)).
3.1.34 yacTnuHbIX pa3paa; YP (partial discharge; PD): SnekTpuyeckuin paspsag, 4acTUYHO NepekpbiBa-
WMWK M30NALKK.

Mpumedanune 1 —YacTuuHblil paspsan MOXET NPOUCXOOWUTL BHYTPU M30MALMK UMW PALOM C NPOBOOHUKOM.

n puMmedaHune 2 — Hebonblune QHEPreTU4EeCKNe NCKPEHMA Ha NOBEPXHOCTW M30NALMOHHOIO Matepuana 4acTto
OMNUCbIBAKDTCA KaK YaCTU4HbIE pa3pAabl, HO UX CriegyeT pacCMaTpuBaTk CKOpee Kak Hebonbwue ANEeKTpU4eCcKkne ﬂpOGOﬁ-
HblE pa3pAdbl, NOCKONbKY OHU ABNAKTCA PE3yNbTaTOM NOKanbHbIX I'IpOGOEB AOWN3NEKTPUKa C BLICOKOWM MNNOTHOCTLH MOHWU3A-
U Unu HebonbLWNX ayr, cornacHo 3akoHaM CbMSVII{VI.

[MCTOYHMK: IEC 60050-442:2014 (TepmuHonorudeckas ctatbs 442-09-05), moguduympoaHo: gobas-
MNeHbl NnpumedaHus 1 un 2].

3.1.35 kaxywmuncsa 3apaga, 9app (apparent charge, qapp): OneKTpUYecKUid 3apsag, KOTOPLIA MOXHO U3-
MEPWTb Ha 3aKMMax MChbITyemoro obpasua.

MpumeuyaHnue 1 — Kaxylumiica 3apsa MeHbLLE YaCTUYHOTO paspaga.

MpumeyaHue 2 — VMamepeHue KaxyLlerocs 3apana TpebyeT Hanuuns yCrnoBuii KOPOTKOTO 3aMblKaHWe Ha Bbl-
BOgax mcrneiTyemoro obpasua (cMm. pasgen D.2).

[MCTOYHMK: IEC 60050-442:2014 (TepmuHonorudeckas ctatbs 442-09-06), mogudunympoaHo: fobas-
neHo B npumeyaHue 2: «(cMm. NyHKT D.2)»].

3.1.36 sapaHHanA Benu4uuHa pa3spaga (specified discharge magnitude): Bennuunna kaxyluerocs 3apsaa,
eCcrnun OHa paccMaTprBaeTcs Kak npedenbHoe 3HadYeHue.

MpumeyaHune — HeobxogMmo NpoBOAUTL OLUEHKY UMMYNbCa C MakCUManbHOW aMnnnuTyOooMn.

[MCTOYHMK: IEC 60050-442:2014 (TepmuHonorudeckas cratba 442-09-07)].
3.1.37 yacToTa noBTOpeHus uMmnynbca (pulse repetition rate): CpegHee KoNMYecTBO MMMNYMLCOB B
CEKYHAY C KaXyLMMCA 3apsAA0M BbilLe YPOBHA ODHapyXeHus.

n puMmedyaHuUue — B HacToswem CTaHOapTe HeT yCTaHDBJ'[eHHOﬁ BeNnWYKHbI pa3pdaia anAa 4acTtoThl NOBTOPEHWA
MMNynNbCOB.
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3.1.38 HayanbHOe HanpsXeHWe 4YacTUYHOro paspsga (partial discharge inception voltage): MuHn-
MarnbHOEe 3Ha4eHne UCNbITAaTENbHOIO HANPSKEHWA, MPW KOTOPOM KaXyLUMIACS 3apsj CTaHOBUTCS BorbLue, 4em
3afaHHan BenvuMHa paspaga, korga ucnbitaTenbHoe HanpsiKeHue CTaHOBMTCA Donblie MUHUMAanNbHOMO 3Ha-
YeHUs, NpU KOTOPOM 3TOT paspsd He BO3HUKaeT.

I puMmedvYyaHKUe — [na ucnbiTaHui nepeMeHHOro Toka MoXeT MCNoNb30BaTbCA CpeHeKBaapaTuyHoOe 3HavYeHune.

[MCTOYHWK: IEC 60050-212:2014 (TepMmuHonoruyeckast ctatbsa 212-11-41)].

3.1.39 zaTyxalowee HanpsikeHWe YacTUYHOro pa3paga (anektTpudeckas cuctema) (partial discharge
extinction voltage <of an electrical system>): MuHMManbHOe 3Ha4YeHWE UCMbLITATENBHOMO HaMNPSHKEHUA, Npw
KOTOPOM KadKyLLMICA 3apsif CTAHOBMTCA MeHbLUe, YeM 3afaHHas Benu4yuMHa paspsaa, Korga ucneitatensHoe
HanpshKeHWe CTaHOBUTCS MeHbLUE MakCMManbHOro YPOBHS, NMPWM KOTOPOM BO3HWKAIOT Takue paspsagbl.

MpumedvyaHmne — [Na WUCNbITAHWUIA NEPEMEHHOMO TOKa MOXET MCMNOSMb30BaTbLCHA CpeaHeKkBagpaTUiHOe 3Ha4YeHue.,

3.1.40 ncnbiTaTenbHOe HanpsXeHWe YacTU4YHoro pazpsaga (partial discharge test voltage): Nukoeoe
3Ha4YeHWe HaNPKEHUST YacTUYHOTO pa3psaa, NpY KOTOPOM KaxXyLMACA 3apsd MeHblue, YeM 3adaHHas Benu-
4yuHa paspapa.

I pupMeHaHne fﬂﬂﬂ ucrnbITaHUR NnepeMeHHOro Toka MOXeT MCNOoNb30BaThCA CpeQHEeKBaApaTu4yHoOE 3Ha4YeHne.

[MCTOYHWK: IEC 60050-212:2014 (TepmuHonornyeckas ctatba 212-11-62), mogudpyumpoBaHo: npu-
MeyaHuve 1 yganeHo, npuMedaHve 2 nepeMMeHoBaHo B npuMmedanuve 1].

3.1.41 TunoBoe ucnbITaHue (anekTpuyeckas cuctema) (type test <of an electrical system>): VcneiTa-
HWe, NPOBEJEHHOE HAa OJHOM WIKW HECKOMbKNX YCTPOWCTBAX, UMEKLLMX ONpefeneHHy KOHCTPYKUW, Ons
YCTaHOBMEHWS COOTBETCTBMS XapakTepUCTUKaM.

3.1.42 KoHTponkbHOE ucnbiTaHKe (routine test): InameuayaneHoe ucneiTaHne Kaxgoro obpasua, npo-
BOAMMOE B TEHEHWE UMK Nocrne U3roToBNeHUs 4N YCTaHOBMEHWA COOTBETCTBUA onpedeneHHbIM KpUTepusim.

3.1.43 BbiBopo4Hoe ucnsiTaHue (sampling test): MicnbiTaHve Ha yicne ycTpPOWCTB, cnyvanHeiM obpa-
30M 0TOBpaHHbBIX U3 NapTUK.

[MCTOYHWK: IEC 60050-411:1996 (TepmuHonormyeckasn cratba 411-53-05), mogudguunposaHo: 3ame-
HEH TEPMUH «MEXaHWU3M» Ha «YCTPOMCTBO»].

3.1.44 noBpexpeHue usonaumu (electric breakdown): MNMoBpexageHne B pesynbrate anMeKTpPUYECKOro
BO34EeWNCTBMS, MPU KOTOPOM NPOKUCXOAMT NPo6oi Mo n3onauuKn 4o TeX Nop, NOKa HanpsKeHWe Mexay aMnekTpo-
OaMW He CHM3UTCS MOYTU 0 HyMS.

3.1.45 uckpoBoe nepekpeiTUe (anekTpuyeckan cuctema) (sparkover <of an electrical system>): 3nex-
Tpudeckuin npobon B razaoobpasHo UNK KNOKOW cpeqe.

3.1.46 noBepxHocTHoe nepekpbiTue (flashover): SnexkTpuyeckuin npoboi mexnoy NpPoOBOOHUKaMW B
rase, XXMOKOCTK UMK Bakyyme Mo KparHel mepe 4acTUYHO Mo NOBEPXHOCTU TBepAoW M30NsALMK.

[MCTOYHWMK: IEC 60050-212:2010 (TepmuHonoruyeckas ctatbd 212-11-47)].

3.1.47 npobou (puncture): 3nekTpuyecknin Nnpoboi Yepes TBEPAYIO M30NALMIO.

[MCTOYHWK: IEC 60050-614:2016 (TepmuHonormyeckas cratba 614-03-17), mognduumnpoBaHo: 3ame-
HeHbl crioBa: «NpoboMHbIA paspan» Ha «3MNEeKTPUYEecKUin Npobony» 1 «AN3NEKTPUK» HA «U30MALNS»].

3.2 O603Ha4YeHUA U COKpaLLEeHUA

[MepeyeHb TEPMUHOB C obo3Ha4YeHNsIMN M CUMBONAMU BMECTE C YKa3aHueM COOTBETCTBYHLWEro nyHKTa
TEPMKWHA.

ObosHaveHue/cumBeon TepMuH MMyHKT TepMuHa
U, HOMWHaILHOE HanpsKeHne 3.1.47
Y HOMUWHAMNBLHOE HanpsaXeHWe U3onAaLum 3.1.18
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4 OcHoBoOMonarawiiMe TeXHUYECKNUEe XapaKTepPUCTUKN
KOOpAMHALUK U3ONALUN

4.1 O6wme nonoxeHnn

[na KoopanHauuu n3onauum HeobxogMmo BbiIbpaTh TEXHUYECKMNE XapaKTepucTMKN 3NeKTpU4ecKon n3o-
nsaunKn 0bopygoBaHMA C yH4EeTOM ero NpPYMeHeHWs, a Taloke pacrnonoXeHUs 1 YCnoBui OKpyatoLLen cpeabl Ha
MeCTe aKCcnnyartaLmu.

KoopauHauus nsonsauuv npeactaenaeT coboi ogHy ns cTopoH 6e3onacHocT Niofden, JOMaLLHero ckota
M UMYLLIECTBA, MOITOMY BEPOATHOCTb BOSHUKHOBEHMS OMacHbIX CUTYaLMiA U3-3a BO3AEWUCTBUSA HaNpsXKeHUs He
MPUMBOAUT K HEAOMYCTUMOMY PUCKY NPUYMHEHWUA Bpeaa.

B HacTosAwem ctaHgapTe paccmarpyeaeTcs KoopauHauus nsonsauum ansa noboro enga onacHocTtu. Tex-
HUYeCKNe KOMWUTeTbl JOMKHbI Y4MTLIBaTL MOHATUA BO3AYLUHOMO 3asopa, NyTh YTEeYKK 1 TBEpPAOn n3onauum, a
TakKe NOHATUA PYHKLNOHANbHON U30MALMK, OCHOBHOW M30MALUK, AONONHATENBHON U30NALKWK, ABOMHOW N30-
NSAUMK M YCUNEHHOW M30NALMM ANA KOHKPETHOro B14a OMacHOCTU C Y4ETOM XapaKTepa OnacHOCTH.

TexHU4eCcKNin KOMUTET OOIMKEH NPOBECTU OLEHKY pUCKa ONf OnpeferneHns onacHocTh B criyvae Hapy-
LeHNa PyHKUMOHaneHoM n3onauun. B cnyyae ecnun HecooTBeTCTBUE (PYHKLMOHAMNBHOW M30MALNN MOXKET Npu-
BECTW K He4OMyCTMMOMY PUCKY NPUYMHEHWUA Bpeada (HanpuMep, U3-3a MEeXaHN4YeCcKoro COCTOSHUS, CTapeHus),
hyHKLUMOHAaNbHAaA M30MALKUa AOMKHA BbiTb CIPOEKTUPOBaHa TakK, YToBbl COOTBETCTBOBATL Kak MUHUMYM Tpe-
©oBaHVMAM OCHOBHOWM M30MALMK, NOCNE Yero BhIMOMHAETCS ellle 0AHa OLeHKa pucka Ans onpejeneHuns ocTa-
TovHoro pucka. Cm. 5.2—5.4. B cnyyae ecnuv HapyweHne (PyHKLMOHaNbHOM U30NSALMK He co3aaeT HUKaKow
OMNacHOCTW, TEXHUYECKNIA KOMUTET MOXET peLluTb He NPpUMeHATL TpeboBaHMin JaHHOro OCHOBOMONAarawLwero
cTaHgapTta no 6esonacHocTw.

MpumevyaHue —Cm. ISO/IEC Guide 51 n IEC Guide 116 ansa Gonee aetansHOW MHopMaunM ob oLieHKe pucka u
HEeA0NyCTUMOCTM PUCKa NPUYMHEHWS Bpeaa.

K TexHn4yecknm xapakTepucTUKaM aneKkTpUYeckon M3onsaumMmM OTHOCATCS:

- HanpsbKeHWs No M3oMsuUnU B COOTBETCTBUM C 4.2;

- Kateropvwm nepeHanpsiKeHus B COOTBETCTBUN C 4.3;

- YyacToTa B COOTBETCTBUU C 4.4,

- CTeneHb 3arpA3HeHns B COOTBETCTBUK C 4.5;

- M30MSAUWOHHbIE MaTepuankl B COOTBETCTBUM C 4.6;

- acrekTbl OKpyXawLllen cpeabl B COOTBETCTBMM C 4.7 (Hanpumep, BbicoTa (cMm. 4.7.2), Temneparypa
(cm. 4.7.3), Bubpauun (cm. 4.7.4), oTHOCUTENbHAA BNaXxKHOCTb (CM. 4.7.5), NpofomKMTENBHOCTL (CM. 4.8);

- pacnpocTpaHeHue Nonsa B COOTBETCTBUK C 4.9.

KoopauHauusa naonsauum 0OCTUraeTcs TONMbLKO NpY YCNOBWUM, YTO KOHCTPYKLUUSA 060pyaoBaHUsA OCHOBLIBA-
€TCS Ha YCTOMYUBOCTU K 3NEKTPUYECKUM BO3OENCTBUAM B TeUeHWe NpeayCcMOTPEHHOro CpoKa Crnyxobl.

4.2 HanpsaxeHus

4.2.1 O6wme NnonoxeHns

[Mpy M3roTOBMEHMM U30NALUK YUUTHIBAKTCA CNEeayHLWNe BaXHbIe acnekThbl:

- HanpsKeHWs, KOTOpPbIe MOTYT NOSABUTLCA BHYTPU CUCTEMBI:

- nepexoHble NepeHanpsKeHnss B COOTBETCTBUN C 4.2.2 1 KaTeropusa nepeHanpsikeHUsa B COOTBETCTBUM
c4.3;

- BPEMEHHbIE NepeHanps)eHus B COOTBETCTBMN ¢ 4.2.3;

- HanpsKeHus, co3gaBaemMble 0bopyaoBaHMeM (KOTOpble MOTyT HEraTUBHO BNWATb Ha Apyroe obopyno-
BaHWe B CUCTEME):

- nepexoHble NepeHanpsKeHna B COOTBETCTBUM € 4.2.2;

- MOBTOpPAKLWEEecs NMKOBOE HaMnpsiKeHne B COOTBETCTBUM C 4.2.4;

- ycTaHoBUBLUeecH paboyee HanpsiKeHWe B COOTBETCTBUU C 4.2.5;

- YCTaHOBMBLUEECH MMKOBOE HAaMpshkeHWe B COOTBETCTBUM ¢ 4.2.6.

4.2.2 NepexogHble NepeHanpsaXeHUs

4.2.2.1 ObLwmre nonoxeHns

Mpwn obecneyeHUn KOOpAUHALMK M30NALUKN HEODXOAMMO NPUHMMAaTL BO BHUMaHWe nepexogHkle nepe-
HanpseKeHWs. [JomkHbl YYUTLIBATLCA CNedylolne NepexoaHLIe NepeHanpsiKeHus:
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- nepexogHble nepeHanpsXeHWUs, Bbi3BaHHbIE aTMOCEHEPHBLIMU BO3MYLLEHUAMN (Hanpumep, NoboyHble
SBMeHUs BCrNeACcTBME y4apoB MOMHWA) U NepefaBaeMble Yyepes pacrnpefernuTeNlbHy CUCTeMY 3MeKTpude-
CKOW CEeTu;

- nepexogHble NepeHanpsaXeHus, co3gaBaeMble NepeknoYeHUeM Harpy3oK B aNeKTpUYeCcKon ceTu;

- nepexogHble NepeHanpsKeHus, co3gaBaemMble BHELHUMW LensMu;

- NMepexofHble NepeHanpsiXeHns, BO3HWKaLWme BHYTpK 06opynoBaHus.

Onsa koopavHauum NM3onAUMKM NPUMEHSETCA NPeanoYTUTENbHbIN PAg 3HAYeHUW UMMYMbCHBIX HanNpsKe-
HUK. [MpegnoYTMTenbHbIe UMNYMbCHBIE HAaNPsKEeHKUs:

330 B, 500 B, 800 B, 1 500 B, 2 500 B, 4 000 B, 6 000 B, 8 000 B, 12 000 B.

KoopauHauusa n3onsauum B OTHOLUEHUW NEPexXoaHbIX NepeHanpsiKeHnid OCHOBLIBAETCA Ha YCIOBUAX KOH-
Tpons nepeHanpsixeHui. CylwecTsyeT ABa poaa KOHTPONA:

- eCTEeCTBEHHbLIN KOHTPOIMbL — YCMOBWA B 3MEKTPUYECKON CUCTEME, NMPU KOTOPLIX XapakTepUCTUKU CUCTe-
Mbl CNOCOBOHbLI OrpaHMYUBaTL OXUAAEMbIE NEPEXOAHEIE NepeHanpsiKeHUs 40 onpeaeneHHOro ypoBHS;

- 3aLUMTHBLIA KOHTPOMb — YCINOBWSA B 3MEKTPUYECKON CUCTEME, MPU KOTOPLIX CNeLunansHble cpeacTea no-
4aBneHuss nepeHanps)XeHmsa cnocobHbl orpaHMYMBaTL OXMAaeMble NepexoaHble NepeHanpsHikeHus Ao onpe-
OeneHHOro YpoBHS.

Takke cMm. Tabnuubl B.1 u B.2.

4.2.2.2 lNepexoaHble nepeHanpsikeHns, NpUxoasLine Yepes arnekTpUu4ecKyto ceTb

[ns onpepeneHusi 0XMOaeMblX MepexoaHbIX NPOLECCOB, Bbi3BAHHLIX aTMOCMEPHEIMA BO3MYLLEHUAMM
UMW NepekroYeHneM Harpy30K B 3reKTPUYEcKOn CeTW, B Ka4ueCTBE OCHOBLI AMsi YCTaHOBMeHusa Tpebyemoro
UMMYMBLCHOTO BLIAEPXWBAEMOr0 HanpsKeHWs 0BbIYHO MCMONbL3YITCA HOMUHANLHOE HanpskeHnue U, u kaTe-
rOpUA NepeHanpsiKeHns.

3OTu NepexofHbie nepeHanpsKeHWs AOSKHbBI y4MTbiBaThCa AnA 000pyaoBaHUA, NOABEPXKEHHOro nepe-
XOOHBIM NEePEHanpsKeHUaAM, MpeBbILLAKWUM UMIYIbCHOE BbIAEPXXMBAEMOE HaMpsiKeHue.

4.2.2.3 lNepexogHble NepeHanpsieHns, co3gaBaeMble BHELHUMN LensamMin

OomxHo BbITe OonpefeneHo NpUMeEHSEMOe 3HAYeHUe NepPeEXOOHOro NepeHanpsKeHUs, KOTOpoe MOXeT
BO3HMKHYTb B Ntoboi BHELWHeM Lenu (Hanpumep, B KoakcuanbHOM Kabene unu B BUTOM nape ceTu). MNpu Ha-
nunyumn bonee Yem OOHON BHELWHeN Lenv NpumeHsaeTcsa Haubosbllee NepexogHoe nepeHanpsixeHue.

Ecnu n3BecTHo, 4YTO NepexofHble nepeHanpsKeHWs BHellHeh ueny Gonblue, Yem Te, KOTopblie COOT-
BETCTBYIOT KATEropuun nepeHanpsxeHus, obbluHO onpegensemMon Anst Takoro Tuna obopyaoBaHus, TO AOMKHO
Mcnonb3oBaTbca Hanbonesllee 3HAYEHWE U3 3TUX M3BECTHLIX NEPEeX0OHbIX NepeHanpsixXeHun.

4.2.2 4 TepexodHble NepeHanpsiKeHusl, BOZHMKaLLUe BHYTpKU obopyaoBaHuMs

[na obopyaoBaHKs, B KOTOPOM MOXKET BO3HWKHYTb NepeHanpsiKeHue, NpeBbiliarllee OxXMaaeMble ne-
peHanpsheHus BcreacTBME MepexogHbiX MpoLeccoB B 0DOpygoBaHMM, HanpuMmep, M3-3a Nepeknovaownx
YCTPOWCTB, Tpebyemoe MMNyNbCHOEe HanpsbkeHue OOMKHO YYMTbiBaTb MepexofHble Mpouecchbl, BO3HWUKato-
Wwne B obopynoBaHuu. 3Ha4yeHne 3TUX NEPEXOAHLIX NMEPEHANPKEHNA, BOZHMNKAKOLNX BHYTPU 060pYyoOBAHKS,
OOIMKHO ucnonb3oBaTtbes 6e3 yueTa NnpeqnodTuTensHoro psaga u3 4.2.2.1.

4.2.2.5 3atyxaHue ypoBHEN NEPEXOAHbLIX NepeHanpsaxKeHnn

ObopygoBaHWe WKW €ro YacTu MOTyT MCMOMb30BaTbCs B YCMOBUAX CHWXEHWS MepexofHbiX npouec-
coB. CyLlecTByOT pasnMyHble TeXHOOTWM M3roTOBMEHMSI KOMIMOHEHTOB, TaknMX Kak YCTPOWCTBO 3alynTbl OT
nMnynbcHoro nepeHanpsxexus (Y3WI), TpaHcdhopmartop, KOHOAeHCaTop, Pe3NCTOP, U KOTOPLIe MOMYT MMEeTb
pas3nu4Hoe noBefeHue BCNEeACTBUE 3aTyXaHWUs MepexofHOoro nepeHanpsbkeHus. 3T pasnuyHbie TEXHONOMMK
OOIMKHbI BbITh NPOBEpPEHbI, @ MeTod U3MEPEHUS PACNpPOCTPaHeHUs 3aTyxaHus AomkeH ObiTb onpegeneH Ha
OCHOBE WX COOTBETCTBYIOLMX CTAHOAPTOB Ha NPOAYKLUULO.

Cnenyet 06patnTb BHUMaHWE Ha TOT aKT, YTO YCTPOMCTBO 3alLWTbl OT MMMYMbCHOMO NEpPeHanpsLKeHns,
pacnofo)eHHoe BHYTPUW YCTaHOBKKM MK 0D0pyAOBaHKs MOXKET paccenBaTh DosbLUe 3HEPrUK, YeM YCTPOWCTBO
3almMTbl OT MMMYMbCHOMO MepeHanpsiKeHWsi, pacnonoXeHHOe Ha BXOAe YCTaHOBKMW, kOTopoe umeeT Gonee
BbICOKUIA YPOBEHb 3alnTbl (HanpsbkeHue orpaHuydeHus). OcobeHHo 3T0 OTHOCUTCA K YCTPOWCTBY 3alUMUThl OT
WMMYMNbCHOTO NepeHanpshKeHWs C CaMbIM HU3KUM YPOBHEM 3alMThl (OrpaHUHUBAKLWMM HaMpsKeHueM).

B cnydyae ecnuv oxugaertca 3aTyxaHWe NepexogHoro npouecca, NepexofHoe nepeHanpstkeHue no uso-
NaUMM MOXeT DbiTb U3MEPEHO MyTEM NpMMeHeHUs K 00opyaoBaHuio TpebyemMoro MMMNyNbCHOIO MCNbITaHUS K
M3MEpEHMs aKTyanbHOro 0CTaTOMHOMO NEPEXOQHOro npouecca Ha n3onsaunm, cM. 6.7. MamepeHHoe 3HavyeHune
MOXET UCNONb30BaThCA Kak OXuUJaemMoe NepexofHoe nepeHanpsikeHve. Bo Bpemsa nposeaeHust UCrblTaHus
obopynoBaHWE NUTAETCH HOMMUHAMbHBLIM HamnpsXeHWem, U HeobXxoOoMMO YyYMTbIBaTh NEPEXOAHbIE MPOLIECChI
06eunx NonspHoOCTEN.

8

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 12 /74
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-60664-1-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68926
https://gostexpert.ru/gost/gost-60664-1-2023?utm_source=pdf&utm_medium=68926&utm_term=page

FOCT IEC 60664-1—2023

4.2.3 BpemMeHHble NnepeHanpsxeHus

13-3a cboeB B 3NEKTPMYECKOW CETU B TEYEHNE HECKONbKMX CEKYHA ByayT BO3HUKATbL BpEMEHHbIE Nepe-
HanpspKeHUs Mexay dasamMu U 3eMNein/HenTpansio, KoTopble criefyeT yYMThIBaTL Npyu obecnevyeHun Koopau-
HaUWUKU M30NALMM.

KoopauHauuMs 1M3onaumMm BpeMeHHbIX NepeHanpsikeHWid OCHOBaHa Ha BPEeMEHHbLIX NepeHanpsKeHusx,
ykasaHHbix B IEC 60364-4-44:2007 (nyHKT 442). 3Ha4eHUs BPEMEHHOTO NepeHanpsieHus B HA3KOBOMLTHOM
060pyLoBaHNM U3-3a 3aMbIKaHWA Ha 3€MITI0 B BbICOKOBOSLTHOM cMCTEME npuBeaeHsl B 5.4.3.2.

4.2.4 MNoBTOpAKLWeecHa NMKOBOE HaNnpsXXeHue

W3-3a npegnonaraemMbix pexuMoB paboTel KOHKPETHbLIX U30enWiA BO3HMKAKOLLME BHYTPEHHWE Hanpske-
HUS MOTYT TakXe BKMoYaTb MOBTOPSOLLMECH MUKW, KOTOpLIE HaKnaakbiBaloTca Ha paboyee HanpsikeHue. ITH
NOBTOPSAOLLMECH MUKOBbIE HAMPSKEHUA HEODXOAUMO YYMTLIBATL NpY oOecnedeHUn KooparHaLumM U3onaLmm.

KoopguHauusa n3onsaumMmM noBTOPSOLLErocs MMKOBOMO HAMNPsKEHWA O0MKHA YYMThIBATb YACTUYHbBIE pas-
psAbl, Npoucxogaline B TBEPAOH M3onsuumn (cM. 4.6.2.3) nnm no noBepxHOCTW nsonaumun (cm. Tadbnuuy F.9).

[MoBTOpsAOLLEECS MUKOBOE HaMNpsbKeHue MMmeeT (hopMy BOIHbI, KOTOpas M3MepsieTca ocuunnorpadgom

C OOCTaTOYHOW MOMOCON MPONyCKaHusa WM M3 KOTOpPOW onpegensdeTcd NUKoBad aMnnvMTyda B COOTBETCTBUM
C pUCYHKOM 1.

— = o -

A— yCTaHOBMBLUEECA 3HAYEeHNEe HanpAXXeHWA; B— yCTaHOBUBLLUEECH NMKOBOE HanpraXeHne,;
C — NOBTOPSIOLLEECH NUKOBOE HANPAKEHWE

PucyHok 1 — lNoBTopstoLLeecs NMKOBOE HanNpsaxeHue

4.2.5 YcTtaHoBMBLUeecA paboyee HanpsAxeHne

Heobxogumo yunTbiBaTh Haubonbllee ycTaHOBMBLUeeca pabovee HanpshkeHwe (cpegHekBagpaTuvHoe
3Ha4YeHWe NEepPeMeHHOro Ui NOCTOSHHOIO TOKa) Mo W30MAUMUM NPU NUTaHuM 0D0pYAOBAaHNA HOMMWHAMbHBLIM
HanpsbkeHMeM. JTO yCcTaHOBMBLUeeCs pabodee HanpsikeHWe MOXeT ObiTh HUXKE, paBHbIM MW BbIlLE HOMW-
HanbHOro HanpsbkeHWs obopynoBaHus. YcTaHoBMBLUeecs pabodvee HanpsKeHWe BHYTPEeHHUX Lenen sABnaercs
NpAMbIM CMegcTBUEM KOHCTPYKUMW U3Oenuid U MOXeT ObiTe 3HaYMTENBHO Bbille HOMUHAMNBHOIO HaMNpsLKeHUs.

4.2.6 YcTaHOBUBLLeecs NMUKOBOE HanpsixeHue

Heobxoaumo y4nTblBaTL NMMKOBOE 3HAYEHWe YyCTaHOBUBLLEroca paboyero HanpsXKeHWs No M3onauuy Npu
nuTaHmM obopynoBaHWs: HOMUHAINBHBLIM HanpsKeHneM. YCTaHOBMBLUEECS MWKOBOE HaMnpsKeHWe BHYTPEeHHUX
uenewn siBNseTcs NpsMbIM CNegcTBUMEM KOHCTPYKLWW U3Oenni.

4.3 Kateropumn nepeHanpsiKeHUA

4.3.1 O6LKMe nonoxeHUs

[NoHATHE KaTeropun nepeHanpsxeHus MCnornba3yeTca and oﬁopy,qosaHmn, NnMTaemMoro HenocpencTBeHHO
OT CeTwn.
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B camon YCTaHOBKe KaTeropuuy nepeHanpseHnsa HOCAT CKkopee BepOﬂTHOCTHin?I XapakTtep 3aTtyxaHwuA
nepexoagHoro nepeHanpsaxeHua, 4em CDVIBVNECKVI[‘;I CMbICTT.

MpumeyvyaHue — [daHHOE NOHATWE KaTeropuu nepeHanpsikeHWs ncnonb3yetcs B nyHkTe 443 IEC 60364-4-
44:2007 v IEC 60364-4-44:2007/AMD1:2015.

AHanornyHoe MoHSATUE MOXEeT TakKe WMCMoNnb3oBaThea Ana 0bopyaoBaHMsA, NOAKMHYEHHOro K APYrim
cucTeMaM, HanpuMep CUCTeMaM CBHA3M U Nepefaydr AaHHbIX.

4.3.2 O6opyaoBaHue, NUTalOLleeCs HENnocpeACcTBEHHO OT 3NEKTPUYECKoW ceTH

TexHWYeckue KOMUTETbI AOMKHLI ONpeaensTh KaTeropuio NepeHanpsixeHnst Ha OCHOBE YCTAaHOBIMEHHbIX
crnegytowum oBpasom KaTeropui nepeHanpsKeHus:

- ObopygoBaHue kaTeropuu nepeHanpsixkeHus 1V — obopygoBaHue, Ucnonb3yemoe Ha BBOAE B ycTa-
HOBKY.

MpumedaHue 1 — Mpumepamy Takoro oBOPYOOBAHUA CMYXKaT ANEKTPUYECKUEe M3MepuTernbHbie Npubopsl,
YCTPOICTBA 3aLWThI OT CBEPXTOKOB B NEPBUYHON LieNW, yCTPOWCTBA YNpaBneHus nynbcauuamm.

- ObopygoBaHue kateropuu nepeHanpsikeHus Il — oBopygoBaHMe CTaUMOHAPHLIX YCTAHOBOK M AnS
cny4yaes, Korda HagexXHoCTb M AOCTYNHOCTE 060pya0BaHUs SABMAITCS NpeaMeToM 0cobbix TpeGoBaHuil.

M pumMmeyaHuHne 2 — I'IpwlvlepaMM Takoro OGODyQOBaHVIH CNyKaT BbIKNK4YaTen B CTalMOHAPHbIX YCTaHOBKax U
ob'opy,qoaaHMe AnA NPpOMBbILLNEHHONo MCNONBE30BaHWA C NOCTOAHHBIM NOAKNHYEHUEM K CTaLIMOHapHOﬂ YCTaHOBKe.

- OBopynoBaHWe kateropuy nepeHanpsikeHvs || — aHepronoTpebnsollee obopyaosaHve, nuTaeMmoe
OT CTauMoHapHbLIX ycTaHoBoK. Ecnv k TakoMy obopyaoBaHuio NpeabssnaoTca ocobbie TpeGoBaHUs OTHOCH-
TeNbHO HAAeXHOCTM 1 FTOTOBHOCTU, NPUMEHSAETCs KaTeropust nepeHanpsbkeHus 1.

MpumevaHnue 3 — MpuMepaMu Takoro 000pyOOBaHUS ABMNANOTCA NEKTPONpPUBOopLI, NEPEHOCHBIE MHCTPYMEH-
Thl, Apyroe BbITOBOE W aHanormyHoe obopyaoBaHue.

- OBopygoBaHWe C MMNYILCHBLIM BblAEPKMBAEMbIM HaNpsHKeHeM, COOTBETCTBYHOLLMM KaTeropvm nepe-
HanpseHusa |, He JOMKHO MMEeTb NPAMOro NOAKMIOYEHUS K CETH.

HOomkHbl BbITh NPUHSATEI Mepbl AN obecnedyeHns 0OCTAaTOMHOMO OrpaHNYeHUs BO3MOXKHbLIX BPEMEHHbIX
nepeHanpsKeHuin, 4Tobbl UX NUKOBOE 3HAYeHWe He MpPeBbIWano COOTBETCTBYIOLLEE HOMUHANLHOE MMMYIbC-
HOe HanpshkeHue, ykasaHHoe B Tabnuue F.1.

MpumevaHue 4 — Ecnu anekTpuyeckne LENW CNpoeKTUpoBaHbl 6e3 y4eTa BpeMEHHbIX NepeHanpsKeHui,
To oBopynoBaHWe KaTeropuu nepeHanpskeHns | He MoOXeT BbITb HANPAMYHO MOLAKMIYEHO K CETH.

4.3.3 O6opyaoBaHue U CUCTEMbI, HE MUTAKOLWMECA HEMOCPEACTEBEHHO OT 3NEKTPUYECKON CeTU

PekomeHnayetcsi, 4TODObl TEXHWYECKME KOMWUTEThl Onpenensany KaTeropun nepeHanpsKeHus Unm HoMu-
HarbHOE BblAEpXUBAEMOE UMMYIbCHOE HarpshkeHWe B 3aBMCMMOCTU OT cuTyauun. PekomeHayeTcs npume-
HATb NPEeONOYTUTENbHbIA PAg 3HAYeHWIA UMMYNbCHBIX HANPsBKEHWA, yKasaHHbld B 4.2.2.1.

M pumevyaHmne — I'IpmmepaMM TaKMX CUCTEM ABNAKTCA TeNneKOMMYHWMKalWOHHble WM NPpOMbILUITEHHbIe
CUCTeMbI ynpaeneHua Unm HesaBUCMMble CUCTEMbIl TDAHCMOPTHBLIX CPedcTB.

4.4 YacToTa

4.4.1 O6wmMe nonoxeHun

C yBenuueHnemM 4actoTbl CNOCODHOCTL BO3AYLUIHLIX 3230P0OB, NYTEl yTeuku U TBEp4O0W N30NSaLUnn Belgep-
XMBaTb HaNpskeHWe OyAeT yMeHbLaThes. OTOT 3hdEKT MOXHO HabnwaaTe, HaYMHasa ¢ YactoTsl 1 KMy, Kow-
CTPYKLMS BO3OYLLUHbLIX 3230P0B, NyTER YTEUYKM U TBEPO0A U30MALMM B COOTBETCTBUM C HACTOALLMM CTaHO4APTOM
yuanTbiBaeT apdekTsl BNMaHUA Bblicoknx YacToT o 30 kl'y sknoyvmTeneHo. [na vyactoT Bbiwe 30 kly cm. 5.1.2.

4.4.2 Teepgana nsonauus

YacTtoTa BnuaeT Ha 3NeKTPUHECKY MPOYHOCTL TBEPAON N30MALMK. Harpes AU3aneKTpU4ecKoro MaTepu-
ana n BepoATHOCTb TEMNMOBOWM HECTabMNBHOCTK BO3PACcTaOT NPUMEPHO NPOMNOPLMOHanbHO YacToTe. YBenuye-
HWe YacTOoThbl CHUXKAET 3MNEKTPUYECKYH MPOYHOCTE BOMNbLUMHCTBA U30MSALMOHHLIX MaTEpUarnos.

3710 ycrnoBue HabnwpaeTca B UMNYIbCHLIX CTabunuaartopax HanpsKeHWs, rae W3onsaunsa nogeepraeTcs
MOBTOPSKLWMMCA MMKaM HanpsxxeHua Ha Yactotax go 500 ki u.
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4.5 3arpsa3sHeHune

4.5.1 O6wmne nonoxeHUs

Mwukpocpena onpeaenseT BNUAHWE 3arpsiHeHns Ha usonauui. OgHako npyM paccMOTPEeHUM MUKpOCpe-
Abl He0bX0OMMO NPUHMMAaTE BO BHUMAaHWE Makpocpesdy.

MoryT ObITe NpegycMOTpeHbl CpedcTBa ANS YMEeHbLIeHWs 3arpsasHeHns paccMaTpuBaeMon M3onsumm
3a cyeT apheKTMBHOMO MCMOoNb30BaHMA 000o4eK, repMeTn3an i Ny ynnoTHeHns. Takne cpedcTea YMeHb-
LWEHWA 3arps3HeHUA MOryT okasaTbCs HeaddeKTUBHbIMK, ecnv obopygoBaHWe NOABEPXKEHO KOHOEHCcaLWn
BMarv Unu ecnun npu HopMansHoW paboTe OHO camMo ABMAETCH UCTOYHWKOM 3arpsa3HeHnid. OBbonoYku ansa Ha-
PY>KHOW 1 BHYTPEHHEN YCTaHOBKW, NpeAHa3Ha4YeHHble ANA UCMOoNb30BaHUA B MECTaxX C BbICOKOW BMa)HOCTbIO
¥ KonebaHWsiM¥ TeMNepaTypbl B LUMPOKUX Npedenax, SOMKHbl OblTb CHabXeHbl COOTBETCTBYHOLMMK NPUCTO-
cobrieHnsaMK (ecTecTBeHHasa BEHTUNAUNS, NPUHYQUTENbHAsA BEHTUAALWSA, BHYTPEHHWIA 0DOrpeB, ApeHaxKHble
OTBEpPCTMA W T. A4.) ANS NpefoTBpalleHus HeraTuBHbIX 3(eKToOB KoHAeHcauuu BHYTpy obonodku. CTeneHu
3awuThl, obecneqnBaemble obonodvkamu (kog IP), B cooTBeTCTBMM € Knaccamu, ykasaHHeimu B IEC 60529, He
obAszaTtenbHO yny4lwaT MUKPOCPeay C TOYKM 3pEeHUs 3arpsi3HEHUS.

TexHW4YeckWil KOMWTET [OIPKeH MpefocTaBuTb MHOPMaUWK Ons MoATBEPXOEeHUS B COOTBETCTBUU
CO CBOWMMW CTaHAapTamMu, paboTocnocobHOCTLIO 3aKPhITON CUCTEMBI.

Hebonbluve Bo3gyLlHble 3a30pbl MOTYT ObITh NOMHOCTLIO NEPEKPLITEI TBEPALIMU YACTULAMM, NbIMBIO W
BOAOW, MO3TOMY MWUHKMManbHbIe BO3OYLUHBIE 3230pbl yKa3blBaKITCS TaM, r4e 3arpssHeHne MoXeT NpucyTcTBO-
BaTb B MUKpOCpeae.

4.5.2 CTteneHu 3arpssHeHUs B MUKpocpege

[na oueHKM BO3AYLIHbLIX 3230P0OB M PAacCTOAHUA YTEYKM YCTAHOBIEHbI CMeAyILNe YeTbipe CTENEHN 3a-
rpsI3HEHUA MUKpPOCpenb!:

- CTeneHb 3arpAsHeHus 1:

3arpsAsHeHue OTCYTCTBYET UMM MMEETCH TOMbKO CyX0e HEenpoBogsilliee 3arpsisHeHue. 3arpsisHeHue He-
3HaYUTENbHOE.

- CTeneHb 3arpAsHeHus 2:

Hanwu4yve Tonbko HEMPOBOASLLErO 3arpA3HEHWs], UCKITYast TO, YTO OHO MOXET CTaTb BPEMEHHO MpOBO-
OALWLMM B Nepuog, KoHAeHcauun Brari. 3T1a KOHAEeHCaUUsa MOXKET MPOUCXOOUTb BO BPEMS LIMKIOB BKMKYEHUS-
BhIKIIOYeHWUsi 060pyaoBaHus.

- CTeneHb 3arpsA3HeHus 3:

VimeeTtca npoeoasiliee 3arps3HeHWEe WKW CyXOe HEeMnpoBOAsLLEee 3arpA3HeHWe, KOTOPOEe MOXET CTaTb
NPOBOOSALLUM BCreACTBME KOHOEHCAUNN.

- CTeneHb 3arpAsHeHus 4:

3arpsasHeHue, UMeloLLlee YCTONYMBYI0 NPOBOAVMMOCTL, BbI3BaHHOE, HanpuMep, NPoBoAsLen NbINbLO, 40-
XOeM Unu gpyruMy yCrioBUAMM € NOBLILIEHHOW BNAXHOCTLH).

4.5.3 YcnoBua npoBogsLero sarpAsHeHUA

OnuHa nyTen yTedkn He MoxeT BbiTb onpegeneHa npyv Hanu4vMM NOCTOSIHHO NPOBOASILLEro 3arpsa3HeHus
(cTeneHb 3arpsisHeHus 4). B cnyyae BpeMeHHO NpoBOASALLErD 3arpsi3HeHus (cTeneHb 3arpsA3HeHns 3) NoBepx-
HOCTb M30MsLMW MOXKET ObITb CMPOEKTUPOBaHAa C pasfeneHWeM OTNWHHbIX Y4aCcTKOB NPOBOASLLMX 3arpsa3He-
HWIA, HaNpKUMep, ¢ NOMOLLK pebep U kKaHaBok (cM. 5.3.3.7).

4.6 W3onAUunOoHHBLIN MaTepuan

4.6.1 Teepgan nsonsauusa

[MoHsATMe KoopauHaLMK N30NALUN MOXET DbiTb peannioBaHa C NMOMOLLLI0 COOTBETCTBYHOLLEro N3onsaum-
OHHOro MaTtepuana. Ha M3onsaynMoHHble CBONCTBA TBEPAON U30MALMM HAMNPSMYIO BIUAKOT XapakTepUCTUKN ee
matepuana. Heobxogumo yunTbiBaTh 3NeKTpUYEcKne, MeXaHW4eckne 1 gpyrue Bo3gencTBUs, KOTOpble MOryT
NOBNUATL HA XapaKTepUCTUKM M30MSLMU B TEYEHWE BCEro CpoKa CryX0bl nagenvs.

OnekTpuyeckas NPOYHOCTE TBEPAOW W30MAUMKM 3HAYMTENbHO MPEBLILAET ANEeKTPUYECKY0 MPOYHOCTh
BO34yXa, NO3TOMY KOHCTPYKLWWM CUCTEMbI U30NAUNKN YOAENSOT MEHbLUE BHUMaAHWUA. [1pn 3TOM TonwwnHa TBep-
J0r0 M30MALMOHHOIO MaTepuana, kak npaBuno, 3Ha4MTenbHO MeHbLLE BENUYKHbLI BO3AYLWHbLIX 3230pOB, B pe-
3ynbTaTe Yero BO3HWMKAET BbICOKasl pasHOCTb NMOTEHUMAaNOB (HanpsKeHHocTb). CnegyeT y4WUThiBaTb, YTO Ha
NpakThke pedko UCMOMb3YTCHA MaTepuarsl C BbICOKOW 3MeKTPUYECKOW NPOYHOCTEI. B M30NAUMOHHBIX chcTe-
Max MexAdy TOKOMPOBOAAWMMMY YacTAMU 1 U30NAUMEN N MEeXOY PasnUYHbIMKU COSMU U30NAUMKM MOTYT BbITh
nycToThl. B aTux nycTtoTax MoryT BO3HWKaTbk YacTUYHble paspsabl NPY HanNpsKkeHUsX, HAMHOTO HUXKE YPOBHS
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npobos, YTO CyLecTBEHHO BNUAET HA CPOK cnyx6Obl TBepAon M3onauMnu. Bo3HMKHOBEHWE YaCTUYHbBIX pa3sps-
[0B ManoBepPOATHO NPW MUKOBbLIX HanpsxxeHnax Hke 500 B.

Takoe Xe pyHOaMeHTanbHOe 3HayeHWe MMeeT U TOT haKT, YTo TBepAas M30MsALUMsA, MO CPABHEHUIO C
rasamu, He SIBNSIETCS1 BOCCTaHABNUBAKLLENCS U3ONALUOHHON CTPYKTYPOR, TaK YTO, Hanpumep, BbICOKME Nu-
KOBBIE HANPSKEHUS, KOTOPbIE MHOMAA BO3HWKAKT, MOrYT UMETh OYEeHb paspyLUUTENbHBIA U HeobpaTuMbIn 3d-
dheKT Ha TBepAYyH M3onauUMtio. Takas cuTyalnsa MOXET BO3HUKHYTb BO BpeMs 3KCnnyaTtauuu U BO BPEMS KOH-
TPONbHbLIX UCMbITAHWIA BLICOKUM HanpsiKeHUeMm.

4.6.2 Bo3geicTBusa

4.6.2.1 O6LwKe NnonoxKeHus

B TeueHue akcnnyaTtauuu TBepaas M3onsauns NogBepraeTcs 3MeKTPUYEcKMM M OAPYruM (Hanpumep, Te-
NnoBLIe, BO3OENCTBUA OKPYXKatolleid cpebl) BpeaHbIM BO3AEACTBUAM, MPUBOOALLUM K €€ CTapeHuto.

C NOMOLUBK KPaTKOCPOYHOTO WCMbLITAHWA B COMETaHMW C COOTBETCTBYHOLLUM KOHﬂMLlMOHMpOBaHMEM*
(cm. 6.4.3) MOXXHO UMUTUPOBATL MPOLECC ANWUTENBHOM 3KCNNyaTauun TBEPAONA N30MALMN.

CywecTtsyeT obLiasi B3aMMOCBA3b MeXAy TOMNWMHON TBEPAOW M30NAUUM W BbILLEYNOMSHYTbIMA Mexa-
HW3MaMW, NPUBOAALLUMU K paspyLleHun. YMeHbLIeHNe TOMNWKUHBI TBEPAOW M30MALMM YBENUYMBAET Hanps-
EHHOCTb MONS U NOBLILIAET PUCK paspyLlleHns. W3-3a MHAWBUAYANBHEIX 3NEKTPUYECKUX XapakTepucTuK Ma-
TepManoB HEBO3MOXHO paccyuTaTb Tpebyemyik TOMWUWHY TBepAow usonsauuu. PabotocnocobHOCTE MOXHO
NPOBEPUTL TOMBLKO NPOBEAEHMEM UCMbITAHWUS.

4.6.2.2 MexaHn4eckoe BoO3gencTeme

B cnyvae HegocTaToyHOW yaAapHOWM NPOYHOCTM MEXaHW4Yeckoe BO3OeWCTBME MOXET Bbi3BaTb pa3pylue-
HWe u3onauuu. PazpylueHue BcneacTBUe MEXaHUYECKOro BO34ENCTBUA TakKe MOXKET NPOU30HTU U3-3a CHUXKE-
HWA yOapHOW NPOYHOCTY MaTepuanos:

- M3-3a TOro, YTO MaTtepuan CTAaHOBWUTCH XPYMKUM, KOrga TeMnepaTypa onycKaeTcs HUXe TeMnepaTypbl
CTEKNOBaHWS;

- rocne ANWMTEeNbHOro BO3OEWCTBMS BbICOKOW TEMNEPATYPLI, KOTOPOE NPMBENO K BLINOTEBAHWUIO NNACTU-
dhukaTopa U3 NONTIMMEPHOW MaTpULbl UMK AeCTPYKLUWUW OCHOBHOTO MnonuMepa.

TexHUYeckme KOMUTEThLI JOMMKHbLI YYUTLIBATL 3TO NPW ONPeAerneHn YCNoBUA OKpYKaLLen cpeabl And
TPaHCNOPTMPOBAHUSA, XpPAHEHUS, YCTAHOBKM U 3KCNNnyaTauuu.

4.6.2.3 YacTtuuHble paspsgsl (UP)

HekoTopble TUMNbI TBEPAOW WU3ONALMKU MOTYT BbiOEpXKMBaThL paspsifbl, a Apyrue — HeT. HanpskeHue,
yacToTa NOBTOPEHUS pas3psaaos U BennMYMHa paspsaa SBAsTCS BaXHbIMKM napameTpamMu.

I pupmedHaHne — Kepaquecme N30NATOPbI 06bI4HO cNOCOGHLI BblAEPXMBATb HaCTUYHbIE PAa3pAabl.

Ha noeBegeHne 4acTUYHbIX pa3psLoB BIUSAET YacToTa NPUNOXEHHOTO HanpsbkeHus. B pesynsraTte ycko-
PEHHBIX NCMNLITAHWIA HA JONTOBEYHOCTL MPY MOBLILIEHHOR YacToTe YCTAHOBMEHO, YTO BPEMSA [0 pa3pyLUeHuns
npubnuanTensHo 0B6paTHO NPOMNOPLMOHANBHO YacTOTE MPUIOXKEHHOro HanpskeHus. OgHako Ha npakTuke
BbINo NpoBepeHo BO3AENCTBME HacToT Tonbko Ao 5 kl'y, nockonbKky Ha 6onee BbICOKMX YacToTax MOryT npu-
CYTCTBOBaTb ApPYrMe MexaHW3mbl paspyLlleHusi, HanpuMep AU3neKTpu4eckuid Harpes.

4.6.2.4 [lpyrve Bo3nencTsems

CyuwiecTByeT elle MHOMo ApYrxX BO3AEMCTBUIA, KOTOPLIE MOTYT NOBPEANTb U30NSAUMIO, U UX MOCNeaCcTBUS
OOIMKHbI pacCMaTpUBaTLCH TEXHUHYECKUMU KOMUTETAMMU.

B kayecTBe NpuMepoB Takoro BO3AENCTBUS MOTYT BbITh:

- WU3My4YeHWe Kak ynsTpachnoneToBoe, Tak U MOHUM3NPYHOLLEE;
pacTpecKMBaHWe 1 KpoLLeHWe 1U3-3a BO3L4eNCTBUA pacTBOPUTENEN UMK APYTUX aKTUBHbBIX XUMUKaTOB;
noteps nnactudukaTopa;

BO3gelcTBMe DaKTepuid, NeceHn unu rpubkos;
MexaHW4ecKas nonsyyecTb.

4.6.3 CpaBHUTENbHbIA UHOEKC TpekuHroctornkocTn (CUT)

4.6.3.1 lNoBegeHne N3onsUMOHHOIC Matepuana npyu HanuyYnm UCKPeHnn

UTOo KacaeTcs TPeKuHra, U3oNsLUMOHHbBIA Matepuan MOXHO npubnuavTenbHO oXapakTepu3oBaTb B CO-
OTBETCTBUWU C NOBPEXOEHUAMW, KOTOPLIM OH MOABEPraeTcsl B pe3ynbrare KOHUEHTPUPOBAHHOMO BbiAENeHus
3HEepPruM BO BpeMs UCKPEHWI, Korga NoBEpXHOCTHOMY TOKY YTEYKW NPensiTCTBYEeT BbICbIXaHWe 3arpsisHeHHON
noBepxHOCTW. [pKn HANMYMM MCKPEHWI U3ONALUWOHHbBIA MaTepuan MoxeT BecTu cebs cnenywwmm obpasom:

- pasnoXeHWe M30IALMOHHOIo Matepuana;

" Taioke NPUMEHSAETCS TEPMUH «YCMNOBUS UCMLITAHUA» .
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- W3HOC M30MALWOHHOrO martepuana nop AeWcTBUMEM 3MNEKTPUYECKUX paspadoB (3nekTpuyeckas 3po-
3u1R);

- nocTeneHHoe obpa3oBaHue TOKONPOBOASILLIUX AOPOXEK, KOTOPble 06PasyroTCa Ha MOBEPXHOCTM U30NS-
LWMOHHOIO mMartepuana 13-3a KOMOUHWPOBAHHOMO BO3AENCTBUS 3MEKTPUYECKOrO HAMPSXKEHUS U 3MeKTPUYeCcKn
NPOBOASILLETD 3arpsA3HEHUs Ha NOBEPXHOCTL (TPEKUHT).

n puMmedvyaHune — TpEI{VIHF W 3PO3UA NMPONCXOOAT, Koraa:

- pa3pyuwaetca XMOKOCTHaA NneHka, Hecyllas I'IOBE.‘pXHOCTHbII;I TOK YTEYKH; U

= NPUKNagbiBaemMoro HanpAaxeHna 0oCTaTo4qHo, YTOBbI YHUYTOXUTb HebBonbLLOK 3a30p, OGPBI’)DBEBLIJVI%CH npu pas-
pbiBE NINEHKU; U

- BE&IMMYKMHAa TOKa NpPEeBbICUT nNpeaernbHoe 3Ha4YeHne, KOTopoe Hewn3bexHo co3pacTt HBDGXO,ELVIMyIO 3HEPruK, TEPMU-
YeCKW paspyllarwLllyo B onpegeneHHoMm Mmecte nog MINeHKon MSOJ'IHLWIOHHI:II?I Martepman.

M3HOC yBENUYMBaETCA CO BpeMeHeM NPOoTEKaHUA ToKa.

4.6.3.2 3Ha4yeHWsa cpaBHMTENBHOTO MHAEKCa TpekuHrocTonkocTn (CAT) ana knaccudmkaumm naonaumo-
HHbIX MaTepuarnos

MeToga knaccudurkaumm M3onNAUMOHHLIX Matepuanos cornacHo 4.6.3.1 He cyuwecTsyeT. [NoBegeHue
M30NALUMOHHOIO MaTtepuana npyv pasnu4HblX 3arpA3HEHUAX W HanpsPKeHUAX Ype3Bbl4anlHO CIOXHO. B aTux
YCrOBUAX MHOTME Martepuanbl MOryT 4eMOHCTPUPOBaTh ABe UMW AaXe BCe TPWU yKasaHHble XapakTepUcTUKN.
Mpsamas koppenauwa ¢ rpynnamu matepuanos 13 5.3.2.4 HeuenecoobpazHa. OgHaKo OnbIT U UCNLITAHUA NO-
Kazanu, YTo M30NALMOHHbIE MaTepuansl, UMerLe bonee BbICOKME OTHOCUTENBHLIE XapakTEPUCTUKK, TaKKe
MMeIOT MPUMEPHO TaKylo e OTHOCUTENbHYIO rpafauuio B COOTBETCTBUM CO CPABHUTEINbHLIM MHOEKCOM Tpe-
KnHrocTomkocTu (CUT). MoaTomy B gaHHOM cTaHgapTe Ans Knaccudukaumm M3onsaUMoHHBIX MaTepuanos uc-
NONb3YTCS 3HAYEHWUSA CPaBHUTENLHOIO NHAEKCa TpekuHroctonkocT (CUT).

4.6.3.3 VcnbiTaHua ons cpaBHUTENBHOTO MHOEKCA TpeKUuHrocTonkocTr (CUT)

KMcnbiTaHe ons cpaBHUTENBHOTO MHAekKca TpeknHroctonkoctn (CHUT) B cootBeTcTBumM ¢ IEC 60112 pas-
paboTaHo ANs CpaBHEHUSA XapaKTepUCTUK PasnUYHbIX M30NALUMOHHBIX MaTepuarnoB B YCIOBUSIX UCMbITAHWNA.
OH JaeT kavyecTBEHHOE CpaBHeHMWe, a B clydae M30MaLUOHHbIX MaTepKUanoB, CKIIOHHbIX K 00pasoBaHuio Oo-
POXEK, OH Takxe JaeT KONU4YeCTBEeHHOe CpaBHEHMUeE.

4.6.3.4 Matepwuansl, He NoABepXeHHbIe TPEKUHTY

[na cTekna, KepamuKku Uy Opyrux HeoOpraHM4eckux N3oNALUOHHBIX MaTepuarnos, KOTOpblie He 0bpasytoT
JOpOXeK, AN Uenel KoopauHauuu u3onsaunn paccToAHUA YyTEYKM He OOMKHbI BbiTh Bonblue, Yem cooTBeT-
CTBYIOLLME BO3AYLWHbLIE 3230k,

4.7 AcnekTbl OKpyXalolen cpeabl

4.7.1 Obwmne nonoxeHUs

dusmyeckoe nnu reorpacuyeckoe pacnonoxeHve obopyaoBaHUS MOXET CyLUeCTBEHHO NOBMUATbL Ha
cuctemy mnsonsumn. ®akTopbl OKpyXalLLlen cpefbl, TakMe Kak BbicOTa, TemnepaTtypa, Bubpauns U 0THOCK-
TenbHas BNaXHOCTb, TPEOYHT paccMOTPeHKs, YTOObI rapaHTUMPOBaTh, YTO KOOPAMHALUSA U30MSLUMM OCTaHeTCs
HageXHOWM B TEYEHWE BCEro cpoKa cry0bl 00opydoBaHus.

4.7.2 BoicoTa

HanpskeHne npobos Bo3AyLWHOro 3a3opa cornacHo 3akoHy lNalieHa nponopumnoHansHo Npou3BeneH o
paccTosHUA MEXAyY 3neKkTpoaaMu Ha atMocdepHoe aaBneHue. Tpebyemble paccToAHUA ANs BO3OYLUHbLIX 3a-
30pOB B JAaHHOM CTaHAapTe CKOPPEKTUPOBaHbl B COOTBETCTBUM C pasHULen atTMocepHOoro AaBneHus Mexay
2 000 M 1 ypoBHEM MOpS AMs OOHOPOAHOTO W HeogHopogHoro nons. Cm. 5.2.3.4 ona onpegeneHns BO3-
OYLWHBIX 3a30poB Ans BbicoT Gonee 2 000 m 1 6.2.2.1.4 ons onpegenenns BO3AyLWHbIX 3230p0OB Ha BbICOTaX,
OTNUYHLIX oT 2 000 m.

4.7.3 Bo3gencTBMe TemnepaTypbl

BoageicTeue TeMnepaTypbl MOXET BbI3BaTh:!

- MexaHu4eckylo gedopmMauuio n3-3a BHyTPEHHEro HanpskeHus;

- pasMsAr4eHve TepMONNacTUYHLIX MaTepuanos;

- XPYMNKOCTb HEKOTOPLIX MaTtepuarnos U3-3a BbiNOTEBAHWA NnacTudukaropa;

- pasMAr4eHne HeKOTOPbIX CLUMTLIX MOMMMEpPHbLIX MaTepluanos, 0CODEHHO Npu NpeBbILUeHUK Temnepa-
Typbl CTEKNOBAHUS MaTtepuana;

- yBenu4eHve OUaNneKTPUYEeCKUX NoTePb, BEOYLLMX K TEPMUYECKOA HECTaBUMbHOCTM 1 BbIXOQY U3 CTPOS.

Bbicokune nepenagbl TemnepaTyp, HanpuMep Npyv KOPOTKUX 3aMblKaHUAX, MOTYT Bbl3BaTb MexaHU4eckoe
noBpexaeHue.
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4.7.4 Bubpauuu

MexaHu4eckne BO3OEWNCTBMSA, Bbi3BaHHbIe BUBpauven unu yoapamu Bo Bpemsa paboTbl, XpaHEHWUS UIK
TPpaHCNOpPTUPOBaHWUSA, MOTYT BbI3BaTb paccnoeHue, pacTpeckMBaHMe UM paspyllieHne U3onsaunMoHHOro maTte-
pwana (cm. 5.4.4.2).

4.7.5 OTHOCUTeNkLHasA BMNaXHoOCTb

MpucyTCTBUE BOASHOMO Mapa MOMXET MOBMWATbL Ha COMPOTMBIEHWE M30NAUMKM W HanpsbkeHue npobos
WM30MAUNK, YCUNUTb 3D EKT NOBEPXHOCTHONO 3arpA3HeHus, Bbi3BaTh KOPPO3NI0O U M3MEHUTL pasmepbl. [ns
HEKOTOPbIX MaTepuasnoB BbICOKas OTHOCUTENbHAasS BMaMHOCTb 3HAYUTENbHO CHUXAET 3MEeKTPUYECKYID MpoY-
HOCTb. H13kasa oTHOCUTEeNbHasA BNa)XHOCTb MOXET ObiTb HEGNAronpUATHOR NPU HEKOTOPLIX 0BCTOATENLCTBAX,
HanpuvMep, U3-3a yBenuMyeHus yaepxaHus anekTpocTaTuyeckoro 3apsaia U yMeHbLLeHUs MexaHU4ecKon npoy-
HOCTM HEKOTOPbLIX MaTepuanor, TakUxX Kak nonnammg.

4.8 MpogonXknTenbHOCTbL BO3OeACTBUA HaMpsXKeHUeM

MpooomknTenbHOCTL BO3AEWNCTBUS HanpsiKeHuemM OCOBEHHO CUMMbHO BAWSAET Ha OONroBpEMEHHOEe No-
BeEeHWe N3onaunum Ans nyTen yTedkn u TBepgoi nsonauun. Cm. 5.3.3.4 ona nyten yTeuku.

[Ons BO3OYLUHLIX 33a30p0B, KOrAa HanpsiKeHWe Bbi3blIBAET MTHOBEHHLIN NpoBoW M30MsLMy, NPOAOIKK-
TeNbHOCTL BO3AENCTBUSA, Kak MPaBumo, He BNUSAET Ha BO3AYLIHbIE 3a30pbl.

4.9 PacnpepeneHue anekTpu4yecKoro nons

PacnpegeneHune sneKkTpUYECKOro Nonsi BMUAET Ha 3NEKTPUYECKYHD NPOYHOCTb M30MNSALUN.

- YcnoBusi HEOOHOPOOHOTO MOMSA C TOYEYHOW KOHMUrypaLnen pacnonoxeHns anekTponoB sIBMSHOTCA
Hauxyowmm cry4YyaemM ¢ TOYKW 3peHUst cnocoBHOCTU BbIAepUBaTh HanpsbkeHne. OH BLIMMAOUT Kak TOYEUHbI
anekTpog c paguycom 30 MkM 1 nnockocTsio 1 x 1 m (cm. 3.1.27).

- PacnpepeneHne ogHopogHoro nonsi AsenseTca Hanbonee BnaronpuATHLIM M TEOPETUYECKUM Cry4a-
eM, KOr4a SneKkTpu4yeckoe none nofHOCTbI OAHOPOAHO Mexay AByMsi cdepamu (cMm. 3.1.26). OB6biyHO aons
AOCTWXEHUSA OQHOPOOHOIO MONs Mexay AByMS cdhepamu paguyc Kaxaon cdepbl gorkeH 6biTe Gonblue 4em
paccTosiHue Mexay HAMW. YCnoBuiA 0O4HOPOAHOrO NoMs B peanbHON KOHCTPYKLMW OYeHb TPYAHO AOCTWYb.

dakTuuecku, pacnpeneneHme anekTpUYecKoro nons 06bIMHO HAaXoOUTCA MeXAY OAHOPOOHbLIM U HEOOHO-
POLHLIM MOEM.

5 NpoeKkTupoBaHMe KOOPAWHALMU U30NALNN

5.1 O6wme nonoxeHus

5.1.1 CpeacTBa KooOpguHAUUKU U30NALUU

[MpoekTMpoBaHWe KOOPAMHALMM U30MALUK OOMKHO BbiTh peann3oBaHo NOCPEACTBOM:

- BO3AYLUHbIX 33230p0OB (cM. 5.2);

- nyTei yTedkn (cm. 5.3); n

- TBEpOon nzonsauum (cm. 5.4)

M NPUMEHATBCA K KaX0W OTAeNbHOW paccMaTpuBaemMon N3onauunm.

TpeboraHusa oNA NPOEKTUPOBAHNSA BO3AYLUHEIX 3230p0OB U NyTen yTedkn B 5.2 1 5.3 npeacraensoT co-
B0l MUHUManbHbIE PACCTOSIHWSA, OCHOBAHHBLIE HA AAHHbIX 3KCMEPUMEHTAaMNbHLIX 3HAYEHUN, Kak NpeacTaBneHo
B npunoxeHusax A n F. Npu npoekTMpoBaHuM HeOBX0OUMO Yy4YMUTLIBATL TEXHOMOIMYECKNEe AOMYCKU.

Mpumeuvyanune — CornacHo IEC 61140 TpeboBaHns K M30MMPYHOLLMM YCTPONCTBAM NPUMEHUMBI AN KaTeEropun
nepexanpsxexus Il n IV 1 He npymeHMel ana kateropuid | u .

5.1.2 Yactota 6onblue 30 klMy

TpeboBaHMa k KoopguHauWu m3onauum Ana obopyaoBaHUA HU3KOBOIBTHLIX CUCTEM C HOMWHAMBHbLIMK
yacTtoTamm 6onble 30 kMu npuBeaeHsbl B IEC 60664-4.

5.1.3 YMeHblUEHWe pacCcTOAHUIA 33 CYET NOKPbLITUWA UMK 3aNUBKU KOMMNAyHAOM

TpeboBaHuA K KOOpPAUHALMKM N30MsLMKM ANA 060pya0BaHMA HU3KOBOILTHBIX CUCTEM, UCMOMb3YKLLMX NO-
KPbITUSA, 3aNMBKY KOMNayHAOM UKW ONPEecCoBKNM ANS 3aMThl OT 3arpA3HeHnin, NO3BONAIOLWMNX YMEHbLUWTL BO3-
OYLUHbIE 3230pbl U NyTW yTedkn, npueegeHsl B IEC 60664-3.

5.1.4 O6opynoBaHue, He NoAKnioYaeMoe K HU3KOBOMNLTHLIM cCUcTEMaM o6l ero nonb3o0BaHUA

KoopgwHauus n3onaumy npumeHsieTcd kK o0opyaoBaHWio, KOTOpoe MOOKMOYEHO K HU3KOBOMBTHBLIM CU-
ctemam obuwero nons3oBaHus. OgHako pekoMeHOYyeTCs UCMOMb30BaTh T XXe NPUHUMMLI AN BCEX APYTUX HA3-
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KOBOINBTHbIX CUCTEM, KOTOPbIe He MOAKNH4YeHbl K HU3KOBOJTbTHLIM CUCTEMaM D6LI.IEFO nonbL30BaHUA (lEC TR
60664-2-1).

5.2 OnpepeneHne pasMepoB BO3AYLWHbLIX 3a30p0OB

5.2.1 ObwMe nonoxeHUnA

Pazmepbl BO3OyLIHLIX 3a30p0OB crnegyeT BbibUpaTth ¢ YY4ETOM CrefyoLlWnX BAUSAKLWNX TEXHUYECKMNX Xa-
pPakTepPUCTUK:

- MMMYNbCHOE BblAepXUBaeMoe HanpsxeHune (cm. 5.2.2.2 n 5.2.2.3);

- BpPEMEHHOE MNepeHanpskeHne, 3Ha4YeHue NMUKOBOTo HanpsikeHus (cM. 5.2.2 4);

- YCTaHOBUBLUEECH MMKOBOE HAMPSKEHWE UMK MOBTOPSOLLEECH NUKOBOE HanpsiKeHue (cm. 5.2.2.4);

- ycnoBus anekTpudyeckoro nond (cm. 5.2.3.2 n 5.2.3.3);

- BbicoTa (cM. 5.2.3.4);

- cTeneHb 3arpsa3HeHns B Mukpocpege (cm. 5.2.3.5).

[Mpy MexaHNn4YeCcKMX BO3OENCTBUAX, TAKUX Kak BUBpaLmsa UM NpUnoxeHHble yCUnus, MoryT ObiTe Ha3Ha-
UeHbl YBENMWYEHHbIE 3HAYEHWUST BO3AYLLHbLIX 3a30POB.

Cwm. npunoxeHnue G (pucyHok G.1) ona pykoBOACTBa O TOM, Kak onpeaenuTs BO3OYLUHLIA 3a30p Ha Oc-
HoBe TpeboeaHua 5.2.1.

5.2.2 Kputepuu onpegeneHna pazMepoB Bo3QYLWHbLIX 3a30pOB

5.2.2.1 Obwme nonoxeHus

BoagylwiHble 3a30pbl JOMKHBLI BbITh Takux pasmepoB, 4TObbl BblAepXUBaTb Haubonbllee W3 cregyro-
wero:

- ONs Uenew, HeNnocpeaCTBEHHO MOAKMYAaeMbIX K 3NEeKTPUYECKON CETU, HOMUHAMNBHOE UMMYIbLCHOE Bhbli-
JepXuBaeMoe HanpsxeHWe onpefenseTcs Ha OCHoBaHuUKW 5.2.2.2 1 5.2.2.3;

- ONS YCTAHOBMBLUErOCA MWKOBOIO HanpsKeHWs MWKOBOE 3HavYeHWe BPEMEHHOro nepeHanpseHus
(cm. 5.2.1) unu noBTOpAKOLLEECH NMMKOBOE HaNpPsXKEeHWe onpefenseTcsa Ha OCHOBaHMM 5.2.2.4.

5.2.2.2 BbliGop HOMMHANLHOIO MMMYNLCHOMO BbIAEPXMBAEMOTO HanpseHus obopynoBaHusa

HomuHanbHoe UMNynbLCHoe BblAepXKUBaeMoe HanpsxkeHne obopynoeaHus BeibupaeTcs no Tabnuue F.1
B COOTBETCTBUM C YKa3aHHOW KaTeropuei nepeHanpskeHus 1 HOMUHAaNbHbLIM HanpsikeHrneMm obopyaoBaHums.

n puMmedaHUue 1— OﬁOpy,D,OBaHIer C onpepgeneHHbIM HOMWHaNbHbIM MMNYINbCHbIM BblOepPXWUBAEMbIM Hanps-
XKEHWeM U umeroLmm bonee Yem O4HO HOMWHANbHOE HanpaxeHne MOXeT BbITb NpUrogHeiM OnA NCnons3oBaHWA B pas-
NWYHBIX KAaTeEropuax nepeHanpaXXeHua.

MpumevaHune 2— [na paccMOTPEHUS CTOPOH KOMMYTaLWOHHOIO nNepeHanpskeHus cm. 4.2.2.4.

5.2.2.3 OnpeneneHve pasmepoB AM5 BblAEPKNBAHWA NepexoHblX NepeHanpsiKeHnin

BoszaywHele 3a30pbl AOMKHbI ObITh TAKMX pazMepoB, 4Tobbl BelAepuBaTe Tpebyemoe MMnyrLCHOE Bbi-
LEepXKUBAEMOe HanpsikeHne B COOTBETCTBMM ¢ Tabnuuen F.2. [ina uenei, HenocpeaCcTBEHHO NOAKMHOYAEMbIX
K 3MeKTpPUYeckon ceTu, TpebyeMbiM UMMNYNbCHLIM BbIAEPKMBAEMbIM HaMNpsXeHWeM SBMSeTCH HOMUHanNkbHoe
MMMNyNbCHOE BblIAEPXKUBaEMOe HanpsXKeHne, yCTaHOBNEHHOe Ha OCHOBaHWK 5.2.2.2.

5.2.2.4 OnpeneneHve pa3aMepoB ANs BbIAEPXKUBAHWS YCTAHOBUBLLUMXCS MUKOBBIX HANPSXKEHWIN, BpEMeH-
HbIX NepeHanpPsHKeHUNn UM NOBTOPSAOLMXCA NMMKOBbBIX HANPSKeHWA

BosgywHble 3a30pbl AOMKHLI ObITh TAKMX Pa3MepoB, Kak ykasaHo B Tabnuue F.8, 4Tobbl BblgepKuBaTh
YCTAHOBMBLUMECHA MUKOBbIE HaMNPsDKEHUs, MMKOBOE 3Ha4YeHWe BPEeMEHHbIX NepeHanpsKeHun Wnu noBTOPsI-
LMEecs NUKOBbIE HaMpPsKeHNS.

5.2.3 MNpouune hakTopbl, BNUAKLLNE HA BO3AYLIHbLIE 3a30pPbl

5.2.3.1 O6wme nonoxeHus

dopmMa 1 pacnonoxeHWe TOKOMNPOBOASAWMX 4YacTerd (SNekTpoaoB) BMWSIOT HA OAHOPOAHOCTb MONS
(cM. 4.9) n, cneqoBaTenbHO, Ha BO3AYLLHbIA 3a30p, HeobxoanmMblid, YToBbI BbiAEPKaTb 3a4aHHOE HaNpsXXeHne
(cm. Tabnuuy F.2, Tabnuuy F.8 u Tabnuuy A.1).

PekomeHgyeTcs X NpOeKTUpPOBaTh A4S YCNOBWI HEOQHOPOQHOMC Nons B cooTBeTcTBum ¢ 5.2.3.2 (cny-
yan A). Ecnv oHWM cnpoekTUpoBaHbl ANA YCNoBWUiA ogHOpoAHOro nons (cnydaim B), To npumeHsaetca 5.2.3.3
(cm. Takke 6.2.2.1).

5.2.3.2 YcrnoBusa HeogHopogHoro nons (crnyyan A u3 tabnuuel F.2)

BosgywHbie 3a30pbl, HE MEHbLUME, YEM YKa3aHHble B Tabnuue F.2 ons ycnosBmil HEOQHOPOAHOTO Mons,
MOTYT MCMONb30BaTbCS HE3ABMCMMO OT hOPMbl M PACMONOXKEHUS TOKONPOBOASALLMX YacTel n 6e3 npoBepku
MCMNbITaHWEM Ha BbIOEPXKNBaEMOe HanpshKeHue.
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BosnyLuHble 3a30pbl Yepes3 MUKPOTPELLMHbI B 060M0YKe M3 M30MALUMOHHOTO Marepyana gOMmKHbl ObITh He
MeHbLLE TeX, KOTOpble yKasaHbl ANA yCNOBWMA HEOLHOPOLAHOIO NOMA, MOCKOMbKY KOHCTPYKUWSI HE KOHTPONUpY-
eTcs, YTO MOXET OTPULATENBHO CKa3aThCsl HA OOHOPOOHOCTIW 3MEKTPUYECKOro Nons.

5.2.3.3 YcnoBua ogHopogHoro nons (cnyyai B u3 tabnuubl F.2)

3HaueHWs BO3OYLWHbIX 3330p0OB M3 Tabnuukl F.2 ana cnydyaa B npMMeHMMbI TOMBKO ANA YCNOBWUIA OOHO-
pogHoro nons. OHW MOryT ObiTh MPUMEHEHLI TONMLKO Korga hopmMa 1 pacnonoKeHne TOKONPOBOoAALLMX HacTen
CMNPOEKTMPOBaHLI Ans AOCTUXKEHWS TOro, YTOOb! 3NeKTPUYecKoe none UMeno paBHOMEpPHbIW nepenag Hanps-
KEHUS.

BoznyLuHble 3330pbl, MEHbLUWE, YEM ANSA YCMNOBUMIA HEOOHOPOAHOIO Nons, TPebyT NPOBEPKM UCMbITaHK-
€M Ha BblAEpXMBaeMoe HanpsikeHue (cMm. 6.2.2.1). [Insg Manbix 3Ha4YeHWU BO3AYLUIHEIX 3230pOB OOHOPOOHOCTL
3MNEeKTPUYECKOTO MONA MOXET YXYAWWUTLCA NPU HAaNM4YUKM 3arpsA3HeHWA, B pe3ynkTare Yero HeobxoguMo yeenu-
YWTb BO3AYLIHbIE 3a30pbl DonbLIe 3Ha4YeHUn ans cnydas B (cm. Tarwke pucyHoK A.2 1 pucyHok A.3).

5.2.3.4 lNMonpaBo4HbIN KOAhDULMEHT

BoagylHele 3a30pbl, ykasaHHble B HACTOsALWeM cTaHgapTe, AeUCTBUTeNbHbI A4nA BbicoTbl 4o 2 000 m.

Ons BeicoT 6onbwe 2 000 m cnegyeT ucnonb3oBaTh Tabnuuy A.2 ona onpegeneHusa NONPaBoOYHbLIX KO-
3P PULMEHTOR ONS KOPPEKUUN 3HAYEeHWI BO3OYLIHLIX 3a30poB. CM. Takke 6.2.2.1.4 ansa npouenypsbl pacyeta
nonpasBo4HbIX KO3 ULMEHTOR AN KOPPEKUUKU 3HAYEeHW BO3OYLUHLIX 3a30poB. [lonyckaeTcs NUHenHas UH-
TepPnonaLmMa Mexay ABYMS COCEaHUMW 3HA4YeHUsMKU 13 Tabnuubl A.2.

M pupmedHaHmne — 370 ABNEHME HENWHENHOE, NO3TOMY MHTEPNONALKNA 3Ha4YeHU MeXOy BbICOTaMW NEXNT B 0b-
nact OTBETCTBEHHOCTU TEXHUYECKUX KOMUTETOB.

5.2.3.5 CteneHb 3arpsasHeHnsa B MUKpocpeae

BozgywHele 3a3opbl BhiDUpatTea s Tabnuuel F.2 ons cTeneHn 3arpsasHeHus B MMKpOCpeae B COOTBeT-
cTBuM c 4.5.2. CTeneHb 3arps3HeHWs He OKasblBaeT CUMITBHOIO BMMAHWS Ha OnpegerneHne pasMepoB BO3OyL-
HbIx 3a30poB. OgHako He gonyckaeTtcs npeHebpexeHue e Anst HebonbLWKMX BO3AYLIHbLIX 3a30pPOB, I4e Takue
3arpsA3HeHWs, KaK TBepable YacTulbl, Mbiflb W KOHOEHCAT, MOTYT NepPeKpbiTh BO3AYLLIHbLIA 3a30p.

MWHUManbHbIE 3HAYeHWs1 BO3OYLUHbLIX 3a30P0OB ANs CTEeNeHen 3arpasHeHus 2 1 3 ykasaHbl B Tabnu-
ue F.2.

5.2.4 OnpepgeneHune pasMepoB BO3OYLIHbIX 3a30POB ANA (PYHKLMOHaNbHOW U30NALUN

[nsa Bo3gyLWIHBIX 3a30p0B ANS (PYHKUMOHANBHOM nsonauun TpebyeMeiM BblOEepXKUBAEMbIM HaNPsSHKEHN-
eM ABMSETCA MaKCMMansHOe MMMYMbLCHOE HanpsbkeHue (Co CChiMKon Ha Tabnuuy F.8) nnu yctaHoBMBLIEECH
NUKOBOE HanpshkeHue (co cceinkoi Ha Tabnuuy F.8), koTopoe oxupgaeTcs Ha Hel B YCNOBWUSAX HOPMaIbHON
pabotbl 0bopyaoBaHMs W, B YACTHOCTKU, NMPY HOMUHANBLHOM HanpsiKeHUW U HOMUHANbLHOM WUMMYMbCHOM Bbl-
OepXMBaeMoOM HanpsikeHun (cm. Tabnuuy F.2).

Mpumevyanune — [Ina paccToaHUiA, paBHbIX UK MeHblle Yem 2 MM, B IEC TR 63040 ykasaHe! MCNbITAHWUS 1 UC-
criefjoBaHWe BNUSIOWMUX NapaMeTpoB AN onpegeneHus paccTosHuiA no usonaumn. McnonesoBaHne gaHHoro ctaHgapTa
nexuT B 0bnacty OTBETCTBEHHOCTU TEXHUYECKUX KOMUTETOB.

5.2.5 OnpegeneHne pa3mMepoB BO3AYLWHbIX 3a30POB O OCHOBHOW, OONOMHUTENbHOW U YCUTEH-
HOWM U30NALUMN

BoagyLHble 3a30pbl AN OCHOBHOW M AOMNONHUTENBbHOW U30NALMK OOMKHBI UMETE pasMephl, Kak yKkazaHo
B Tabnuue F.2, B COOTBETCTBUM C:

- HOMWHAMBHLIM UMMYNbLCHLIM BbIOEPXWBAEMbIM HanNpsKeHnemM B cCOOTBeTCTBUU € 4.2.2 unn 5.2.2.2; nnu

- TpebyeMbiMK BblAEPXKMBAEMbBIMU HAMPSKEHNAMM C Y4ETOM NepexoaHbiX NepeHanpsKeHun, co3aasa-
eMblX HernocpeacTBEHHO B 060pyL0BaHUN B COOTBETCTBUM C 4.2.2.4;

M Kak ykazaHo B Tabnuue F.8, B cOOTBETCTBUM C:

MUKOBLIM 3HAYEHWEM BPEMEHHOIO NepeHanpshKkeHus B COOTBETCTBUN C 4.2.3;
NOBTOPSAIOLMMCS MUKOBLIM HaMNpPsXXeHWeM B COOTBETCTBUU C 4.2.4;
YCTAHOBMBLUMMCS MUKOBLIM HanpsieHWeMm B COOTBETCTBUU C 4.2.6.

YTo KacaeTca MMMYNbCHOMO BbIAEPXKMBAEMOro HanpsXeHus, TO BO34yLUHble 3a30pbl ANs YCUNEeHHOW
M30NALUN OOMKHBI MeTb pas3mepsbl, Kak ykasaHo B Tabnuvue F.2, B COOTBETCTBUU C HOMUHANbHBIM MMMYIbC-
HbIM BblOEpXMBAEMbIM HanpsiKeHWeM, HO Ha OaHO 3HadYeHue Bonblle U3 NpeanoYTUTENbHOrO psaaa 3Ha4YeHun
B 4.2.2.1, yeM yKkasaHHas AN OCHOBHOW M3onauuun. Ecnv MMnynscHoe BbiAEpKMBaeMoe HanpsikeHne, Tpeby-
emMoe Ons OCHOBHOW mM3onaunu cornacHo 4.2.2.1, oTnu4aeTcs OT 3HaYeHUs, B3ATOMO U3 NpeanodTuTensHoro
psga, To yCuIeHHas M3onauus OoMKHA UMETb Takue pasMepbl, YToObl BuiaepxuBate 160 % vmnynbcHoro
BblAEPXKMBAEMOro HanpsxeHus, Tpebyemoro Ans OCHOBHOW M30MALMN.
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MpumeyvyaHne 1 — C TOYKM 3peHUSA KOOpOMHALMK N30NALMK HET HEODXOOMMOCTIM YyCTaHaBNMBaTbL BO3AYLUHbIE
3330pbl Bbllle MWHUMAanNbLHO TpeﬁyEMbIX AnA 3a0aHHOro MMNyNbCHOrNO BbIOEPXWBAEMOro HanpAXXeHuA. Tem He meHee
MOXEeT BO3HUKHYTb HeoBXoaMMOCTE HA3HAYNTL YBEenn4eHHble 3Ha4eHWA BO3OYLIHbIX 3a30P0B (Hanpwmep, npu MexaHu4e-
CKUX BOS,EI,EI:ﬂCTBMFlX) ONS UHBIX Lernen, He CBA3aHHbIX C KOOp,ELVIHaLLVIeﬁ naonauuu. B takmx cny4dadax MCnblTaTenbHOE Ha-
npsXXeHme oCHOoBbIBAETCA HAa HOMWHANbHOM UMMYINMbCHOM HanpAXXeHWun 060py,u0|3an9|, B NPOTUBHOM Cny4yae OOCTyrnHasA
OCHOBHaA N3onauna MOXET OKa3aTbCA Nod Ype3MepHbIM BO30ENCTBMEM HanpaxeHna.

YTo kacaeTcsa yCTaHOBMBLUMXCS MUKOBLIX HAMNPSKEHWA, NOBTOPAKLUNXCH NMUKOBbLIX HaMpPsKeHWA 1 Bpe-
MEHHbIX NepeHanpsi}KeHniA, To BO3AYLUHbIE 3a30Pbl ONS YCUNEHHOW N30MALMA OOMKHbl UMETh pasMepbl, Kak
ykasaHo B Tabnuue F.8, 4Tobbl Bolaepxmeath 160 % BblgepXMBaemMoro HanpsbkeHus, TpebyeMoro 4ns OCHOB-
HOW M3onsauuun.

[na obopynoBaHusa ¢ ABONHON M30MNSALMEN, FOe OCHOBHASA W OOMOMHUTENbHAA U30MALUA HE MOTYT BbITh
UCNbITaHbl OTAENBHO, CUCTEMA NU3ONALUN CYUTAETCSA YCUIIEHHOWN M30MALMEeN.

MpumedaHnue 2 — lpu onNpegeneHUuy pasMepoB BO3OYLUHBIX 3a30pOB A0 AOCTYMHLIX NOBEPXHOCTEH U3 M30-
NALMOHHOrO MaTepuarna npegnonaraeTcs, YTo Takue NOBEPXHOCTU MOKPbIThl METANNMYECKOW onbroi. TeXHUYecKe Ko-
MWTETbI MOTYT YKa3blBaTb Bonee NnoApobHY MHOPMaLKIO.

5.3 OnpepeneHue pasMepoB NyTel yTeuku

5.3.1 O6wme nonoxeHun

[na onpegenexHusa TpebyemblX pacCTOAHWWA YTeYkM HeobXOOMMO Y4WUTbIBaTb CredylolluMe BNMUsoLLme
hakTopbl:

- HanpskeHue (cm. 5.3.2.2);

- CcTeneHb 3arpsaaHenus (cm. 5.3.2.3);

- rpynna maTtepuanos (cMm. 5.3.2.4);

- OpWEHTaUMS M pacrnonoXeHne nyTy yTedku (cm. 5.3.3.2);

- (bopma M30NsLMOHHOM NoBEepXHOCTK (CcM. 5.3.3.3);

- MPOOOSBKUTENbHOCTL BO34EACTBMA HanpshkeHus (cM. 5.3.3.4);

- bonblle YeM O4VH MaTepuan Unu cTeneHs 3arpsaHeHns (cm. 5.3.3.5);

- NMOABWXKHAA TOKONPOBOASLAA YacTk (cM. 5.3.3.6);

- ucrnonb3oBaHue pebep (cm. 5.3.3.7);

- KOMMOHEHTLI, yCTaHOBMNEHHbIe Ha MaTepuarne ne4aTtHoil nnatbl (cM. 5.3.3.8).

[na pyKkoBoACTBa O TOM, KaK onpedenuTb NyTb YTEYKW Ha ocHoBe TpeboBaHus 5.3 cMm. pucyHok H.1
(npunoxexue H).

MpumeyaHune — 3HadeHus B Tabnuue F.5 OCHOBaHbI Ha CYLLUECTBYHOLIMX IMNUPUYECKMX OAHHbLIX W NOAXOOAT
ana BonebwMHCTBA NpuMeHeHd. OaHako ons yHKUMOHANBHOW M30NALUKA MOTYT BbiTe NOOXOAAWMMUW U 3HAYEHUA NyTEN
YTEYKUW, OTNMYHEIE OT YKa3aHHkIX B Tabnuvue F.5.

5.3.2 Kputepuu onpegeneHua pasmepoB NyTen yTe4ku

5.3.2.1 O6LwKre nonoxeHus

OnuHa nyTy yTedkn gomkHa ObiTe paccunTaHa Takum obpasom, 4Tobbl BelAepuBaTh ANUTENBHOE BO3-
OencTBue cpedHeKBaapaTU4HOro HanpshKeHUa Ha paccMaTpuBaemMor U30MsAUUK, a TakKe C Yy4eTOM CTeneHu
3arpsA3HeHns U rpynnbl Matepyuanos, ANA KOTOPOW paccMaTtpuBaeTca NyTh yTedkn (cm. 5.3.2.2—5.3.2.4). Opy-
rme hakTopbl, paccmaTpuBarLme Npouns NOBEPXHOCTM M3OMNSALMOHHOIO MaTepuana, napamMmeTpbl MaTepu-
ana 1 Bpems HaxoxOeHWs rnod BO3LOEMCTBMEM HaMpsiKeHWs Takke HeobXOOMMO MPUHMMAaTbh BO BHUMAaHMWeE
(cm. 5.3.3).

5.3.2.2 OnpegeneHue HanpsXeHUs

OcHoBoW Ons onpegeneHws NyTW YTEYKW SIBNAETCA ANWTENbHOE CpefHeKkBaapaTUYHOe 3Ha4YeHWe Ha-
NPSPKEHWSA, MPUCYTCTBYOLWEE HA HEM. DTO HanpsiKeHWe ABNAeTCA HaubonblUMM 3Ha4YEHUEM YCTaHOBMBLLEroCS
paboyero HanpsxeHnsa (cMm. 4.2.5), HOMMHaANbHOTO HaANPKEHWUA U30MALUA UM HOMWHAMbHOTO HanpPaXeHUs.
[ina onpegeneHWs HOMMHANBHLIX HANPSHKEHWA M30MNALMA MOXHO MCMonb3oBaThk Tabnuusl F.3 u F.4.

MepexooHbIMK NepeHaNpPsKeEHMAMY NpeHebperatoT, NOCKONbKY OHM 0BbIYHO HE BNUSIKOT Ha ABMEHME Tpe-
knHra. OgHaKo criefyeT yuuThiBaTh BpEMEHHLIE NepeHanpsiKkeHus UNu nbble NnepeHanpsxeHus, Heobxoau-
Mble OM5 PYHKUMOHMPOBAHWUA YCTPOUCTBA, €CNKN MX MPOAOIMKUTENbHOCTL M 4acToTa BO3HWUKHOBEHMWSA MOTyT
BMWSITbL HA TPEKUHT (cM. 5.3.3.4).
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Onsi obopynoBaHWs, MMEHLLEr0 HECKONbKO HOMWHAINbLHbLIX HaNpPsXeHWA, Tak 4Tobbl ero MoXHo Obino
MCMNONb30BaTh NPW PasnnYHbIX HOMUHAMNbHbLIX HAMNPAXKEHWAX ANEeKTPUYECKON CeTW, BbibpaHHOe HanpshkeHue
OOIMKHO COOTBETCTBOBATL HAaNBOMNbLUEMY HOMWHANBHOMY HAMNPSXKEHWUO 060pyaoBaHUSA.

[ornxHo ncnonb3oeatbesl Havbonblluee ycTaHOBMBLUEeCs pabodyee HanpsiKeHWe, KOTOpoe MOXET BO3-
HUKHYTb B cUCTeMe, 000pyaOBaHUKM UMM BHYTPEHHUX Lenax. HanpsxeHue onpegensaetcs npu pabote Ha Ho-
MWUHANbHOM HaNpPsKEHUA N B HAMXYOLINX YCNOBUAX SKCNNyaTaluM B Npeaenax HOMUHarbHbIX XapaKTepUCTUK
obopynoBaHus. YCnoBusi HEMCNPaBHOCTY HE YYNTLIBAIOTCS.

5.3.2.3 OnpepeneHune cTeneHn 3arpasHeHns

BrivsiHue cTeneHun 3arpsisHEHUs C YYETOM COYETAHUA 3arpsA3HEHUS U BNaXXHOCTU B OKPYKaloLLel MUKPO-
cpene (cMm. 4.5.2) LOMKHO NPUHMMATLCSA BO BHUMAaHWE Npy onpefeneHnud AnuHbl NyTel yTEYKWU B COOTBETCTBUN
c Tabnuuen F.5.

MpumeyaHue — B oBopynoBaHuM MOTyT CyLECTBOBaTb Pa3nuyHbIe YCMOBUA OKpYXKaloLleid MUKpocpebl.

5.3.2.4 OnpegeneHue rpynnsl MaTeprvanos

[na uenei HacTosLWero cTaHgapTa MaTepuanbl KNacCuULMPYIOTCS Ha YeTbIpe rpynmnbl B COOTBETCTBMM
C WX 3HAYEHWSIMW CpaBHUTENbHOTO MHAeKca TpeknHroctonkocTn (CUT). 3Tu 3HaqveHws onpedeneHbl B COOT-
BeTcTBUM ¢ IEC 60112 npu ncnone3oBaHuu pacteopa A. CyLlecTBYIOT cneaytoLiue rpynmnei:

- maTepuwan rpynnsi I: 600 < CIT;

MmaTepuan rpynnei Il 400 = CUT < 600;
matepuan rpynnsl llla: 175 < CUT < 400;

- matepwan rpynnel lllb: 100 € CUT < 175.

5.3.2.5 3aBMCUMMOCTbL MeXay NyTEM YTEYKN K BO3AYLUHBIM 3230POM

OnvHa nyTu yTeYku HEe MOXET BbiTb MeHbLIE, YEM COOTBETCTBYLLNA BO3AYLLUHBIA 3330p, MO3TOMY Hau-
MeHbLLAs BO3MOXHAs OMWHA NyTU YTeYkW paBHa Tpebyemomy Boz3gyluHomy 3a3opy. OgHako Mexgy MUHU-
ManbHbIM BO3AYLIHbIM 3230POM U MUHUMAMNbHBIM OONYCTUMbIM PACCTOSHWEM YTEUKU HET HUKAKOW husnye-
CKOW 3aBMCMMOCTU, KPOME OrpaHU4eHus paamepos.

MyTn yTeYkn, MeHblune, YeM BO3dyLUHble 3a30pbl, Tpebyemble Ana cnyvaa A n3 Tabnuubl F.2, moryTt
MCMOb30BaTbCA TOMLKO B YCNOBWUAX CTEMNEHW 3arpa3HeHns 1 1 2, korga nyTb YTEYKM MOXET BblAepXUBaTb Ha-
npsxeHue, Tpebyemoe Ans cooTBeTCTBYHOLLEro 3a3opa (cM. Tabnuuy F.2). na ucneitanuin cm. 6.2.

5.3.3 Npouue dakTopbl, BNUAKOLWMKWE HA NYTU YTEUYKU

5.3.3.1 O0wue nonoxeHus

TexHuyeckme KOMUTETbl JOIMKHbLI YYUTBIBATL Npodne akTopbl, BNUAKLWKWE Ha OAWHY NYTU YTEYKW, Ha-
npuMep, opuMeHTauutio 1 Npodunb NOBEPXHOCTU N30MAUNMOHHOIO matepuana. B cnyvae ocobbix dyakTopos,
BMMSIOLWMX Ha AMWHY MYTU YTEYKM, OHU JOMMKHBI ObITb MPUHATEI BO BHUMaHKe.

5.3.3.2 OpueHTauusa nyTen yTeuku

Mpy HeoBXOOMMOCTH M3rOTOBUTENb AOIBKEH YKa3aTh Npeanonaraemyo opyueHTauuio obopyaoBaHua Unu
KOMMOHEHTA, YTODbLI NyTK yTEeYKN He noAaBepranucb HebnaronpuATHOMY BO34ENCTBUH) CKOMMEHWS 3arpsi3He-
HWIA, AN KOTOPbIX OHW He Bbinn paspaboTaHsbi.

5.3.3.3 ®opmMa M30nALMOHHON NOBEPXHOCTK

PopMbl U30MALMOHHBIX MOBEPXHOCTEN OKa3biBAKOT 3HAYUTENLHOE BMWSIHWE Ha OMNpefeneHne pasmepos
nyTen yTe4Ykn TONbKO ANs CTeneHu 3arpsasHeHns 3. NpeanodTutensHo, YTobbl MOBEPXHOCTL TBEPAON U30rMs-
LMK MMena nonepedxblie pebpa n kaHaekK, 4TOBbl HApPYLLAaThL HEMNPEPBIBHOCTL MYTW TOKA YTEYKM, BLI3BAHHOMO
3arpA3HeHMemM. AHanornyHsiM 0Bpa3omM MOXHO UCNonb3oBaTh pebpa n KaHaBku AnA O0TBOAA BOAbLl OT M30rs-
LMK, HaxodAawencsa Nog anekTpuyeckuM Hanpsxenvem. CnegyeT n3beratb CTHIKOB UM KaHABOK, COELMHSA0-
LMX MPOBOASALLME HACTM, NOCKOMBKY OHWM MOTYT coBMpaTh 3arps3HeHus Unn yaepxKmMearb BoAY.

5.3.3.4 MNMpooomKMTeNbHOCTE BO3OENCTBUSA HANPsXeHWs

MpooomKMTENBLHOCTL BO3OENCTBUA HaMpsKEHUA BMWSET HA KOMWYECTBO CMy4aeB, KOrga BbiChiXaHue
MO3KET MPMBECTW K MOBEPXHOCTHLIM WCKPEHUAM C 3HEPTMEn, LOCTAaTOMHO BbICOKOW, YTOObI BbI3BATb TPEKWHT.
KonuyecTBO Takmx cnyyaeB CHATAETCA AOCTATOYHO BONbLUMM, YTOObI BbI3BAThL TPEKWUHT:

- B 06opyAoBaHuK, NpegHasHa4eHHOM A5 HEMPepbIBHOW 3KCMiyaTauuy, HO He BblaensoleM gocra-
TOYHO Tenna, YToObl MOBEPXHOCTL M30NSLKMM OCTaBanach CyXou;

- B 000opynoBaHun, nogBeprarLlemcs KOHOEeHCaLUM B TeYeHNe NPOAOIKUTENBHbIX NEPUOLOB BPEMEHH,
B TEYEHME KOTOPbIX OHO YaCTO BKMKYAETCH W BbIKMIOYaAETCH;

- Ha CTOPOHE BXO4a KOMMYTaLWOHHOIO YCTPONCTBA U Mexay ero hasHbIMU N Harpy304YHbIMKW KOHTaKTHbI-
MW 3aXXMMaMMW, KOTOpPbIE MOAKITHYEHbI HEMOCPEACTBEHHO K 3MEKTPUYECKON CeTH.
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MyTw yTedkwn, ykasaHHble B Tabnuue F.5, Bbinv onpegeneHsl AnNA M30MALUKM, KOTOpPas HAXOAWTCS MoA
BO34ENCTBMEM HaMpsXKeHWs B Te4eHne ANUTEeNsHOro Nnepuoaa BpeMeHMu.

TexHu4eckne KOMUTETHI, OTBeYatolme 3a obopyaoBaHue, M3onAumUs KOTOpPOro HaxoauMTcsa nog Bosgen-
CTBMEM HanpsiKeHWs TOMbKO B TEYEHUE KOPOTKOro BpeMEeHU, MOryT pacCMOTPeTh BO3MOXHOCTbL YMEHbLUEHNS
nyTen yTeuku.

5.3.3.5 My yTedku, Korga mcnonb3ayetcs Bonee ogHOro marepuana wnv npumeHsieTcs Gonee ogHON
CTeneHu 3arpssHeHns

MyTb yTeYkM MoXeT 6biTb pa3aeneH Ha HECKOMbKO YacTel U3 pasHbiX MaTepuanos W/unu MMeTb pasHyto
cTeneHb 3arps3HeHWsi, eCn OOWH M3 MyTel yTeuykn MMeeT Takyl ANuHY, 4Tobbl BeiAepxkrBaTh obllee Ha-
npseKkeHwe, Unu ecnu oblas ANuHa onpegensieTcd B COOTBETCTBUM C MaTepyanoM, UMEKLLMM HauMeHbLUWIA
CpaBHUTENbHLIA MHAEKC TpekuHrocTonkocTu (CT) u Hanbonbluylo cTeneHb 3arps3HeHus.

5.3.3.6 lMyTn yTeuku, pasgensoline nogBuMxXHbIE TOKONPOBOASALME YACTH

MyTn yTeukn mMoryT ObiTh pasgeneHbl Ha HECKOMNbKO YacTel, BbINOMHEHHbIX M3 OQHOMO U TOTO Ke W30-
NSAUMOHHOMO MaTepuarna, BKM4YawLwme Unn pasgeneHHbie NogBvAKHbIMW NPOBOAHUKAMMW, NPW YCITOBUK, HTO
CyMMa pacCTOsiHWI MO KaXKAoW OTAEeNbHOW YacTy paBHa MW MpeBbillaeT nyTb yTeuku, Tpebyemblid ecnv Obl
NOABWXKHLIX YacTel He Bbino. CM. pucyHok 14.

5.3.3.7 YmeHblUeHNe Tpebyembix NyTel yTeukn 3a c4YeT UCnonb3oBaHusa pebep

Tpebyemble MyTW yTEYKM, paBHble UMK NpeBblWwarlime 8 MM, ANA CTENEHW 3arpa3HeHns 3 MoryT BbiThb
YMeHbLUEHbl 33 CHeT UCMonb3oBaHua pebep. 3HavyeHWs 3TUX YMEHbLUEHHbIX NYTEN YTEYKN — 3TO 3HAYEHWS,
nepedyncneHHble B Tabnuue F.5 B ckobkax (cm. cHocky d) Tabnuubl F.5). Pebpo 4omKHO MMEeTb MUHWMAaNbHYHO
wupuHy W20 % n muHuManeHy BeicoTy H 25 % ot Tpebyemaoro nyTu yTeuku, Bkntovas pebpo, namepeHHoe
Kak Ha pucyHke 2.

[Mpu BEINCMHEHWW Ha NOBEPXHOCTY 3MeKTPOoM30NsALMOHHbIX AeTaneln pebep (bonee ogHoro pebpa) gony-
ckaeTcsa ONWHY NYTW yTEYKU ONpeaensTh No y4acTkaM, PaBHbIM KONUYECTBY BbINOMHEHHbIX pebep. [Ana kax-
[0r0 yyacTka npumMeHsoTes TpeboBaHusa npeabiaylero absaua. MuHMManbHoe paccTosHUe MeXay HEeCKOMb-
KuMK pebpamMu JOMmKHO OblTb paBHO MWHUMAanNbLHOW WUpUHe pebpa, NpUMMEeHseMON ANs Kaxaoro yvacTka,
M3MEepPEHHOTO OT OCHOBaHMs pebpa.

OpawvHovHoe pebpo OpuHo4Hoe peGpo Bonee ogHoro pebpa
w w w
—P —P —P
e — [r— 1 - == _— 1 -— _— — 1
I | I
| | |
| H : I Ho I H oy
w
—P

_-— s . . ny-rb YTEHKH
PucyHok 2 — Onpegeneruve wnpuHbl W u BeicoTel H pebpa

5.3.3.8 lNyTb yTe4Kkn 4epes KOMMOHEHT, YCTAHOBIEHHbLIN HA Martepuane ne4yaTHon nnathbl

[na nyTen yTeykn Ha maTepuane nedyaTtHoOW NNaTbl, UCNOMNb3YEMbIX TONBKO CO CTEMEHLK 3arpazHeHus 1
M 2, 0OMyCKaeTcs yMeHbLIEeHWe pa3MepoB, M OHU MOryT ObiTb BeIBpaHbl 13 Tabnuusl F.5. ObpaTuTte BHMMaHWe
Ha BO3MOXHOE YMEHbLUEHWE UIN MHY TPAeKTOPUIO NMYTU YTEYKU U3-33 KOMMOHEHTORB.

Mcnonb3oBaHne yMeHbLUEHHbLIX 3HA4YeHWA pasMepoB Ha Marepuarne neyaTtHOW nnaTbl CO CTeneHbH
3arpsisHeHus 2 (ctonbey 3 Tabnuubl F.5) ons nyten yTedkm moxeT notpeboBaTe AONOMHUTENBHOWM 3aLUUTLI
OT 3arpsaAsHeHus.

5.3.4 OnpepeneHne ANUHLI NYTeW yTeuku And pyHKLMOHANLHOW U20NALUU

MyTn yTeukm Ons yHKUMOHANBHON M30NALMKM MOryT BbITh paccyMTaHbl, Kak ykazaHo B Tabnuue F.5,
B COOTBETCTBUU C YCTAHOBMBLUMMCS pabounM HaANpsHKeHWEM MO pacCcMaTpuUBaEMOMY MyTH YTEUKW.

MpumeuvaHnune 1— 3HaveHna Tabnuubl F.5 MmoryT 6eITe Ccnonb3oBaHbl Ans yHKUWOHANEHOR M30NALMA, 0gHa-
KO MOTYT MPUMEHATLCA APYTrMe 3HaYeHUA NyTel YTeuKu.
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Mpumedvanne 2 — [InNa pacCTOAHWIA, paBHbIX UK MeHbLUe Yem 2 MM, B IEC TR 63040 ykasaHbl UCNbITAHUA U
vccnenoBaHve BNVAKLLUX NapaMeTpoB ANs onpeaeneHns paccToaHWiA No u3onauuy. Mcnons3oeaHue AaHHOro ctaHgap-
Ta NeXWT B 06nacTu OTBETCTBEHHOCTM TEXHUYECKUX KOMUTETOB.

Korpga onsa onpedeneHusa pasmepoB UCMONb3yeTcsl yCTaHoBMBLLeecs pabodee HanpsxeHWe, JonyckaeT-
CSl UIHTEpPNoNupoBaTh 3Ha4YeHUs ANS MPOMEKYTOUHbIX HanpseHWn. MNpu MHTepnonMpoBaHUK SOMKHA UCMOMb-
30BaTbCH NIMHENHAA MHTEPNONALKSA, 8 3Ha4YEeHUS OOIMKHbI ObITh OKPYIMEHbl 40 TOTO e 3HaKa, YTO U 3Ha4YeHus,
B3ATbIE M3 Tabnuu.

5.3.5 OnpepgeneHue ONVHbI NYTeHW YTeYKU Onsi OCHOBHOW, AOMNONMHUTENbHOW U YCUNEHHOW U30-
nAauumn

MyTu yTeukn Ans OCHOBHOW W OOMONHUTENBHOM U30NALMKU AOIMKHBI BeIGUpaTbea u3 Tabnuubl F.5 ana:

- pauMOHanNM3WPOBAHHbLIX HANPSKEHUIA, YKa3aHHbIX B cTonbuax 2 u 3 Tabnuusl F.3 n ctonbuax 2, 3 u 4
Tabnuvubl F.4, cOOTBETCTBYIOLUNX HOMWHANBLHOMY HaNPSDKEHUIO CeTU;

- HOMWHAaIbLHOIO HanpPsXKeHUs N30oNALUK;

- HanpsXeHus, ykasaHHoro B 4.2.5.

Mpw ncnonb3oBaHuK Tabnuuel F.5 gonyckaeTca MHTEPNONMPOBaTh 3HAYEHUS ANS NPOMEXYTOUYHbIX Ha-
npskeHuin. MNpu MHTEepPNoONMPOBaHUK AOIKHA UCNONB30BATLCSA NMMHENHAA MHTEPNONAUWS, a8 3HAYEHUS JOMKHbI
BbITE OKPYrMeHLl 00 TOrO Xe 3HaKa, YTo U 3HaYeHUs, B3ATLIE U3 TabnuL.

MMyTn yTeukn ons OBOMHOWM M3OMSALMM CKNaabiBAOTCA U3 3HAYEHWI OCHOBHOW M JOMNOMHUTENbLHON N30-
NAUMK, COCTaABNAKLMNX CUCTEMY ABOMHOW U30NALNN.

M puMeHaHMeE 1 — [nsa gononHWTENBHOR M30NAUUK ncnonb3yemble CTENneHb 3arpA3HEeHWA, M30MNALUNOHHbI
Marepuarn, MmexaHn4yeckme BO34ENCTBUSA 1 YCINOBWA Opr}KaIOLLI,eﬁ cpedbl MOryT OTnn4aTeCA OT YKa3aHHbIX O5A OCHOBHOW
naonagun.

|_|yTI/I YTEeYKM OAnA yCVIJ'IeHHOFI W30NALUKN AOMKHbI ObITh pPaBHbl YABOEHHOMY 3HA4YeHWUIO NYTHU YTEeYKU OAnd
OCHOBHOW M30NALMN.

MpumeyaHue 2 — lNpu onpegeneHnn ONWHBE BO3OYLUHLIX 3230POB 40 AOCTYMHbIX MOBEPXHOCTEN U3 U30MNALU-
OHHOrO MaTtepuana npeanonaraeTcsi, YTo Takne NOBEPXHOCTU MOKPbLITHI METANNUYECKON (onbroi. TEXHUYECKNE KOMUTETHI
MOryT yKasbleaTb Bornee nogpobHy MHhopMaLmio.

CpaBHeHWe MUHUMAaNbHbIX 3HAYEHUI BO3OYLUHbLIX 3A30POB M MyTei YTEYKM, YKasaHHbIX B HACTOsLLEM
cTaHgapTe, — Ha pucyHke E.1 (npunoxeHwue E).

5.4 TpeGoBaHuA ANA KOHCTPYKUWM TBEPOOW U3onsaLMn

5.4.1 O6wme nonoxeHnn

Teepaas uzonauus Ans OCHOBHOW, AOMOMHUTENBHON M YCUMNEHHOW U30NAUMKM OOMKHA OblTh cnocobHa
BblOEPXUBaTb 3NEKTPUYECKMe U MEeXaHU4eckne BO3OeNCTBMA, a TakkKe TeMnepaTypHble BO30eNCTBUS U BO3-
OENACTBIUS OKpYXatoLLel cpedbl, KOTOpble MOTYT BO3HWUKHYTb B TEYEHWe Npeanonaraemoro cpoka ciny»obl 06o-
pyOoBaHUs.

Mpumevyanume — [yHKT 5.4 He copepxunT TpeboBaHWIA K TBEPOOW M30MNALMMW, UCNONB3YEMOW B Ka4eCTBe DyHK-
LMOHaNBHOW N30NALMN.

TexHuyeckme KoMUTeTbl JOIMKHBI YHYUTLIBATE 3TU BO3AEACTBUA MPU onpeferneHnun ycnosBun Ana wchbl-
TaHWUN.

5.4.2 Bo3pgeWcTBNe HanpsixKeHunA

Teepgasa nsonAauMa AOMKHA BblOepKMBaTh BO3AEMNCTBME HAaNpsXKeHUs, B TOM YMcne:
nepexoaHbIX NepeHanpsieHuin B COOTBETCTBUKM ¢ 5.4.3.1;
BPEMEHHbLIX BblJEpKNUBaEMbIX NEepeHanpsKeHWn B COOTBETCTBMKU € 5.4.3.2;
MNOBTOPSAOLLNMCS MUKOBLIM HanpsixXeHWemM B COOTBETCTBUU € 5.4.3.3;
YCTAHOBMBLUMMCS MUKOBbLIM HanpsiKeHMem B COOTBETCTBUU € 5.4.3.4.

5.4.3 YCTOMYMBOCTL K BO3AEWUCTBUIO HAMNPSXKEeHUA

5.4.3.1 lNepexoaHblie nepeHanpsKeHus

OcHoBHas 1 4ONONHUTENbHASA M30MALMA OOMKHA MMETh:

- TpeboBaHWe BLIOEPKWUBAEMOrO VMMYNLCHOMO HAaMpPSXEeHWsl, COOTBETCTBYHOLLEe HOMMWUHAIBLHOMY Ha-
NPSXKEHUIO 3MEKTPUYECKON ceTu (cM. 4.2.2.2) 1 COOTBETCTRYHOLLEN KaTeropuu NepeHanpsKeHus, Kak yKazaHo
B Tabnuue F.1; unu;
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- MMMYyNbCHOE BbiEPXUBAEMOe HanpsXeHne BHyTpeHHen Lenn obopyaoBaHuKs, KOTopoe Obino onpege-
NEeHO B COOTBETCTBMM C OXMAAEeMbIMW B LIeNn NepexogHbiMu nepeHanpsbkeHuamm (cm. 4.2.2.4).

YcuneHHasa n3onauns 4ormkHa UMeTk UMMYIbCHOE BhlAepXUBaeMoe HanpsieHne B COOTBETCTBUM C HO-
MUHaMbHBIM UMMYNBCHBIM BbIAEPXKUBAEMbIM HaNps>KeHUWeM, HO Ha OOHO 3Ha4yeHue Bonblie W3 NpeanoyTu-
TenbHOro psaga 3HavyeHni B 4.2.2.1, yem ykasaHHasa ONg OCHOBHOW usonauun. Ecnv nMnynscHoe BbiOepXKUBa-
emMoe HanpsikeHue, Tpebyemoe 415 OCHOBHOW N30MAL MK cornacHo 4.2.2.1, oTnm4aeTcst OT 3Ha4eHus!, B3STOrO
M3 NpeanoyTUTENBHOMO PAAa, TO YCUMEHHas M30nAuns 4OMmKHa MMETb Takne pasmMepbl, YToObl BblAEpKMBATh
160 % MMNynNbCHOTO BbIAEPKMBAEMOrO HANPsHKEHUs, TpebyeMoro 45t OCHOBHON M30MsALUN.

Ona nogoreepxgeHna nytTeM ncneiTaHua cm. 6.4.4.

5.4.3.2 BpemeHHbIe BhlAepKMBaeMble NepeHanpsXeHus

OcHoBHas 1 ycuneHHas n3onauns TBepaoi U3onauum OomkHel 6biTe paspaboTaHbl Tak, YTobbl Bhioep-
XUBaTh crneayllMe BpeMeHHbIe BblAEpXKMBaEMble NepeHanpsxeHns:

- KpaTKOBpPeMeHHbIe BpeMeHHble nepeHanpsikeHna Uy + 1 200 B npogomxutenbHOCTBO 00 5 ¢,

- NPOAOMKNTENbHbIE BpeMeHHble nepeHanpsxerna U, + 250 B npogomkuTtensHocTbio 6onblie 5 ¢,

rae Uy — HOMUHansHoe HanpskeHwe Mexay pasol v HeNTpanblo B CUCTEME NUTAHUS C 3a3eMIeHHON
HerWTpanbsk.

MoaTBepaeHHbIE XapakTepUCTUKK MOTYT ObiTb 3asiBNeHbl M3rOTOBUTENEM Kak HOMMHANbBHOE 3HaYeHue
BPEMEHHOIO BbILEPKUBAEMOTO NepeHanpsKeHus.

YcuneHHasn n3onaums AormKHa BbliAepXUBaTh YO4BOEHHOE 3Ha4YeHNe BPEMEHHbIX BblAepKuBaeMbix nepe-
Hanps»KeHWn, yKasaHHbIX ANA OCHOBHOW M30MNALMW, KPpOME CrydaeB, Korga UCMomnb3yeTcsa UCMbiTaHne Ha Ya-
CTUYHBbIA pa3pad. [ns ucnblTaHUa Ha YacTUYHBIA pazpsg NPUMeHSsIIOT KO3 dUUNEHTEI, yKka3aHHble B 6.4.6.1.

[na noareepxaeHns nyTeM UCNbITaHUsA cM. 6.4.5.

MpumeyvyaHune 1— 3HadeHna cooteeTcTByOT IEC 60364-4-44:2007 (pasgen 442).
MpumeyaHue 2— 3Ha4YeHUs ABNAOTCHA CpeQHEKBAAPATUYHBIMU 3HAYEHUAMUW HANPSHKEHNS.

5.4.3.3 MNMoBTOpAKOLWMECH NMUKOBbLIE HAMNPSXKEHUS

MakcrmanbHble NMOBTOPSAKOLWMECS NMUKOBLIE HAMPSKEHWs, BO3HUKalOLWMe B INEKTPUYECKOW ceTu, npeg-
BapuTENbHO MOTYT BbITb MPUHATLI paBHbIMKU Fy- \/EUO, T. €. B 1,1 pasa Gorblue NMMKOBOTO 3HaYeHus npu U,
Mpyr HANUYUKM NOBTOPSAIOLLUXCA NUKOBLIX HaMPSKEHWA 3aTyxalollee HanpsiKeHue YacTUYHOro paspsiga 4ormk-
HO BbITE HE MEHee:!

- Fy F4-\/EU0 T.e 132 \EUO ONA KaaouW OCHOBHOW W AOMOMHUTENBHOW M30MAL UMK,
- F1- F3- F4-\/2_U0 T.e. 1,65 \/EUO ONs YCUNEHHOW M30NAUMK.

MpumeyaHne — V2U0 — B CUCTEMAxX C 3a3eMSIEHHOW HEWTpanbio NMKOBOE 3Ha4YeHWe OCHOBHOro (Hewcka-
JKEHHOTr0) HanpshkeHua mexay hasoi U HeMTpanblo NPy HOMWHAMNBHOM HanpsKeHUW aneKkTpu4eckon cetn. MNpuMmeHeHne
NonpaBo4HbIX KO3 MULMEHTOB, MCMOMb3yeMbIX B 3TOM MOAMYHKTE, YCTAHOBMNEHO B NpunoxeHuy D.

O6bscHeHWe koadduumneHToB Fcm. B 6.4.6.1.

Bo BHyTpeHHuX Lensx BMecTo Fy- ﬁuo crnenyeT OLeHVBaTbh HambornblUWe MOBTOPSHOLLMECH MUKOBLIE
HanpsBKEHUS, a TBEpAAs M30MALMA OOIBKHA OTBEYATh COOTBETCTRYHOW MM TpeboBaHUAM.

[ns noareepxaeHWsl NyTeM UCMbITaHWUSA cM. 6.4.6.

5.4.3.4 YCTaHOBUBLLWECS HAMpPSKeHUs

YcTaHoBMBLIeeCs paboyee HanpsbkeHWe M yCTaHOBMBLUEECH MUKOBOE HaMpshkeHne npeacTaBnsaioT co-
0o AnuTenbHOe BO30eNCTBME HaNPsKeHUs, NPUNoXeHHoe K TBepA0N U3omauum.

B Tex cnyyasx korga ycTaHOBUBLUMECS pabo4vne HanpsKeHUs He SBMATCA CUHYCOUOAmNbHBIMU C NMOBTO-
PSOLWLMMUCA NMUKOBLIMW HAMPSKEHUAMU UM YCTAHOBUBLUMMUCS MUKOBLIMU HaNpsKEHUSMMW, CM. PUCYHOK 1,
ocoboe BHMMaHWeE criefyeT yaensiTe BO3MOXKHOMY BO3HUKHOBEHWUIO YACTUYHBIX pa3psaoB. AHANorndHbiM ob-
pasoM, TaM, rae MoryT CyLlecTBOBaTb M30MALMOHHbLIE CNOW W rOe MOryT CYLWecTBOBaTb NyCTOThl B OMpecco-
BaHHOW M30MALMKW, CnegyeT yYnTbiBaTb BO3MOXHOE BO3HWKHOBEHWME YacTUYHbLIX PaspsgoB ¢ MocnenylLm
yxyolweH1neM KavyecTsa TBepAoW U30MsaLnUM.

[ns noaTeepxaeHUs NyTem UcnbiTaHus cMm. 6.4.6.

5.4.4 YcTON4MBOCTb K BO34eICTBUI0 OKPYXalolWen cpebl

5.4.4.1 YCTORYMBOCTb K KpaTKOBPEMEHHbLIM TEMNMNOBLIM BO34EACTBUAM

TeBepnasn usonsuns He [0MKHa UMEeTb NOBPEXAeHW BCNeACTBNE KpaTKOBPEMEHHbIX TennoBbIX BO3eN-
CTBWIA, KOTOPbIE MOTYT BO3HWKHYTb NMPW HOPManbHOW 1, NPpY HEOOX0QUMMOCTIW, HEHOPManbHOW 3KCnyaTaumm.
TexHu4Yeckne KOMUTETbI JOMKHbI ONpefensaTs CTENEeHN XKeCTKOCTH.
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MpumeyvyaHmne — CraHOapTHbIE CTENEHU XeCTKOCTM ykasaHbl B IEC 60068 (Bce yacTu).

5.4.4.2 YcTON4YMBOCTb K MEXaHWUYECKUM BO3OENCTBUAM

TeBepgasn M3onAumMsa He JOMMKHA UMETb NMOBPEXOEHUA BCNEACTBME MEXaHUYECcKon BUBpaLnm unv yaapos,
KOTOpble MOTYT BO3HUKHYTbL NPW 3Kcnnyataunn. TeXHnYeckne KOMUTEThl OMKHBI onpeaensATe CTeNeHW XecT-
KOCTHU.

MpumeyvyaHune — CraHAapTHbIE CTENEHU XKeCTKOCTU YKka3aHbl B IEC 60068 (Bce yacTu).

5.4.4.3 YCTOMYMBOCTb K ANMUTENbHbLIM TEMNMOBbLIM BO3OENCTBUAM

YxygweHue TBepoon W3onaummM BCcneacTeme BO34encTBUA TeMnepaTypbl He JOMKHO yXyALwWwaTh KOOpaM-
HauuWo M30NAUUN B TeYEeHWe NpeanonaraeMoro cpoka cnyx0bl 06opynoBaHuns. TexHu4eckue KOMUTETbI JOMK-
Hbl ONpeaenaTb HEOOXOAMMOCTb NPOBEAEHUS UCMbITAHUS.

MpumeyvyaHune — Cm. Takke IEC 60085 n IEC 60216 (Bce 4acTtu).

5.4.4.4 YCTOMYMBOCTb K BO3AEMCTBUIO OTHOCUTENBLHOW BNaxHOCTKU

KoopaunHaumsa naonsumm JormkHa cCoXpaHAaTbCs B YCIOBUSAX OTHOCUTENBHOM BNaXHOCTH, YKasaHHbIX Ans
obopynoBaHua (cM. Takke 6.4.3).

5.4.4.5 [pyrve hakTopbl, BNUAKOLLME HA TBEPAYIO M30NALMIO

ObopynoBaHue MOXET nNoaBepraTtbCs APYrMM BO3OEWCTBMAM, HanpuMep, kak ykasaHo B 4.6.2.4, koTo-
pble MOryT HeraTMBHO NOBNUATL Ha TBEPAYIO U30NAUKI0. TeXHUYeckne KOMUTETEl AOMKHBI ONpeaenaTh Takne
BO34eNCTBUSA U YKa3blBaTb METOAb! UCMbITAHWUNA.

6 UcnbiTaHUA U U3MepPeHUn

6.1 O6wme nonoxeHUs

Cnegywouwme ucnbiTaTenbHble Npouenypbl, NPUMeEHsAeMble AN TUMNOBLIX MCMbITAHUA, AONYCKaT BO3-
MOXHbIA M3HOC McnbliTyemoro obpasua. NpennonaraeTcs, YTO UCMbITATENbHbIA 006pa3el He npegHasHayveH
ANsi fanbHeRLWero Mcnonb30BaHNA.

Mpoueaypkl NPOBEPKX yKa3aHbl ANs:

- MpPOBEepKM BO3AYLUHbIX 3a30p0B (CM. 6.2);

- MPOBEPKM NyTeWn yTedkn (cm. 6.3);

NpoBepKM TBEpAoH nsonauum (cMm. 6.4);
NPOBEAEHWS UCMbITaHWA N30NALMOHHBLIX CBOWMCTB Ha KOMMMEKTHOM o6opynoBaHum (cm. 6.5);
OPYTUX UCMbITaHniA (cM. 6.6).

TexHWYeckne KOMUTETbI AOMKHLI PACCMOTPETL BONPOC O TOM, CNEAYET N NPOBOANTL BbIGOPOYHbIE UMK
KOHTPOIbHbIE UCMbITAHWSA B AOMOMHEHME K TUMOBLIM UCMbITAHMAM, W YKazaTe Heobxogumele UCMbiTaHWSA, KO-
Topble AOMKHbI ObiTb BbIMOMHEHbLI B Ka4eCcTBe BbIOOPOYHLIX M KOHTPOMbHbLIX UCTBITaHUA, YTOObLl obecneunTs
Ka4ecTBO M30MNSLMOHHON CMCTeMbl B NMpolecce Npon3BoacTea. McnbiTaHus v KOHOUMUMOHWMPOBAHKUE, NpY He-
06X0QMMOCTM, AOMKHBI BbITh YKka3aHbl C NapameTpamMu, HeoBXoanMbIMK ANst 06HAPYXKEHWA HEMCNPABHOCTEN
Be3 noBpexaeHnst uonauum (cm. 6.6.2).

6.2 NpoBepka BO3QYLIHbLIX 3a30POB

6.2.1 OOWmMe nonoxeHus

Mpw NpoBepKe BO3AYLUHbIX 3a30pOB CNeayeT y4MThiBaTh [Ba cryyas:

- OANS 3HA4YeHWA B COOTBETCTBUW cO cnydYaem A u3 tabnuubl F.2 TpebyeTca npoBepka cornacHo 6.8,
a [JanbHerwasn npoBepKa NocpencTBOM MCMNbITAHWA HANpPsKeHWeEM He TpebyeTcs;

- 3HA4YeHWs, MeHbLLUWE, YEM 3Ha4YeHWus Ans crydas A, n bonblune, Yem 3Ha4YeHusa anga cnyyada B uz Ta-
Bnuubl F.2, gomkHbl ObITb NOATBEPXKAEHBI UCMBITAHUEM UMMYNBLCHBIM HaNpshKeHnemM B COOTBETCTBMM C 6.2.2.1.

[ns 3a30poB BO3AENCTBUSA, Bbi3BaHHbIE NePexXofHbIMW NepeHanpsXXeHnaMu, OLeHUBAKOTCA NyTeEM Npo-
BEAEHUS] UCNbITAHUS MMMNYSIbCHbIM HanpsbKeHNeM, KOTOpoe MOXeT ObiTb 3aMEeHEHO Ha MCMbITaAHWE Hanpsixke-
HWEM MepPeMEeHHOro UNKu NOcTosiHHOro Toka. Cm. 6.2.2.1.3. Ecnu yCTOAYMBOCTb K YCTaHOBUBLUMMCS pabounm
HanNpPsKeHWSAM, MOBTOPAOLWMMCS NMNKOBLIM HAMNPSKEHUSAM UMW MAKOBbIM 3HAYEHMAM BPEMEHHbIX NepeHanps-
YXEeHWW B COOTBETCTBUM C 5.2.2.4 ABNsAETCA peluatollen ans onpegeneHns pasmepoB BO34YLWHbIX 3a30p0B U
€CM 3TV BO3AYLUHbIE 3a30Ppbl MEHbLLE, YeM 3Ha4YeHus ang cnyyasa A us tabnuupl F.8, To TpebyeTtcs nenbita-
HUEe HanpsikeHWeM rnepemMeHHoro Toka B cooTBeTcTBuMM € 6.2.2.1.3.2.
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HDVI NpoOBEepKe BO34YLIHbIX 3a30P0OB BHYTPU OGODy,ElOBaHMFI nyTem npoeeneHnAa UCnbiTaHnAa MMnynbe-
HbIM HanpsxeHunem HEOGXO)J,VIMO y69,D,VITbCF|, YTO yKa3aHHO€e MMMNYJIbCHOE HanpsXeHue rnoABIiAeTCcHa Ha Mnpo-
BeEpPAEMOM BO3OYLUHOM 3a30pe.

n puMedaHUe 1— SﬂeKTpVI‘-IeCKVIB UCNbITaHWA BO3AYLUHbLIX 3a30P0B TaKXe Gy,D,yT OKasbiBaTb BO3AEUCTBUE Ha
CBA3aHHY C HUMK TBEPOYHD M30NALUNHD.

MpumeuyaHne 2— B HEKOTOPLIX CNy4asXx 3T UCMbITAHWA TakKe NPUMEHSIOTCA ANA NyTel yTeukn, cm. 5.3.2.5.

Mpumeuvanune 3 — lNpu npoBegeHUN NCNbITaAHWIA HA NONHOCTLIO rOToBOM 0BopygoBaHun cMm. 6.5.

6.2.2 UcnbiTaTenbHble HaNpsAXeHUA

6.2.2.1 VicnbiTaHMA M30NALNMOHHBLIX CBOMCTB MMMYMNbCHLIM HanpsXxeHuem

6.2.2.1.1 ObLwmre nonoxeHns

Llenbio gaHHOro ucnbiTaHUA ABNAETCA NOATBEPXAEHWe TOro, YTo BO3AYLUHbIE 3a30pbl BblAEPXKUBAKOT
yKasaHHble nepexofHble nepeHanpsxeHus. McnbiTaHwe Ha BblAepKUBAHWE MMMYMbCHOMO HanpsXKeHWs npo-
BOASAT Ha HanpspkeHun, nmetowem copmy BonHbl 1,2/50 MKC CO 3Ha4YeHWsiMM, yka3aHHbiMK B Tabnuue F.6.
Ans dopmel BonHbl npumensieTcs IEC 61180:2016 (nyHkT 7.1). OH NnpegHasHaveH Ansa MogenupoBaHua nepe-
HanpsKeHWA, NMPOMCXOAALLMX B OKpY»Kaloler cpede, a TakKe nepeHanpssHXeHWsa BO3HWKaKLWWX BCNEACTBME
KOMMYTaLMOHHbIX NPOLIECCOB HU3KOBONLTHOrO 060pyAoBaHus.

13-3a pazbpoca pe3ynsTaToB MCMbITAHUIA pasHbiX UCMNbITATENbHbLIX UMMYNbCOB UCMbITAHUE AOMKHO NpPO-
BOAUTBLCH Kak MUHUMYM TpPeMs MMNynbcaMmy M8 KaAOW NONApHOCTU C MHTEpBanomMm He MeHee 1 ¢ mexagy
UMMyNbCaMM.

MonHoe BbIXxOQHOE COMPOTUBIEHWE reHepaTtopa UMNYNbCOoB He AoMKHO npeebiwate 500 Om. MNpwu npo-
BeAeHWW UcnelTaHWi cBopygoBaHMA, B COCTAB KOTOPOTO BXOAAT KOMMOHEHThI, Yepes KOTOpble MPOXOAWUT UCMbI-
TaTenbHas Uenb, MOXHO yka3aTb ropasgo bonee HUM3KOe MOMHoOEe COMpOTUBIIEHUE reHeparTopa BUPTYalbHbIX
umnynbcos (cm. IEC 61000-4-5:2014). B Takux cny4asx npy onpeneneHuy 3Ha4eHuin UcnbiTaTenbHOro Hanps-
KEHWUS1 OOMKHbI BbiTh MPUMHATLI BO BHUMaHWE BO3MOXHble 3p(eKTbl pe30HaHca, KOTOpble MOTYT YBEINMYUTb
MUKOBOE 3HAYEHWE UCNBLITAaTENBHOIO HAMNPSKEHWUS.

TexHW4eckne KOMUTEThLI MOrYT yKasaTk anbTepHaTUBHbIE UCMbITAHUS W30NSALUNOHHLIX CBOWCTB B COOT-
BETCTBUK C 6.2.2.1.3.

MpumeuyaHne — 3HadeHus, NpuBedeHHble B Tabnuue F.6, nonyyeHbl u3 pacyeta B 6.2.2.1.4. [ina gocroeep-
HOCTU MHOPMALIMM OHWU AaHbl C BLICOKOR CTENeHb TOMHOCTU. [INa npakTUYeckoro npuMeHeHUs TEXHUYECKNEe KOMUTETEI
MOTYT OKPYTMUTE 3TU 3HAYEHWS.

6.2.2.1.2 Buibop MMNYNbCHOIO UCMbLITATENBLHOTO HANPSXKEeHNS

Ecnun TpebyeTcs anekTpuyeckoe ncneiTaHWe AN KoopavHauuMy n3onsaumMm obopyaoBaHusa B OTHOLLEHUN
BO3OYLUHbIX 3230p0OB CO 3HAYEHUAMW MeHblue YeM Ans cryyasa A, kak ykasaHo B Tabnuue F.2, obopynosa-
HWE OOMKHO OblTb WMCNBITAHO UMMYMbCHBIM UCTBITATENBHBIM HAaMNPsKeHWEeM, COOTBETCTBYHOLLUM HOMUHAINb-
HOMY MMMYNbCHOMY BblAEPXUBAEMOMY HaMNpsXKeHUIo, yKasaHHOMY B cooTBeTcTBuM € 5.2.2.3. NpumeHsiotca
MMMNYMbCHLIE UCTILITATENbHLIE HAMPSXXEHWA, YKa3aHHble B Tabnuue F.6. [na ucnbiTaHUin UMNynNbCHBIM Hanps-
KEeHMEeM Ha BblCOTax, OTNKMYHbIX oT 2 000 m, cm. 6.2.2.1.4.

[na ycnoeBuiA npoBefeHWs UCMbITAHUA TEXHUYECKME KOMUTETbI AOMKHbI yKa3aTb 3Ha4yeHus Temnepary-
pbl 1 OTHOCUTENBHOW BMa)XHOCTU.

6.2.2.1.3 AnbTepHaTvBa UCMbITaHUAM M30MALMOHHbLIX CBOMCTB MMNYMbCHBIM HaNpsiXeHnem

6.2.2.1.3.1 Obwwme nonoxeHus

B kavecTBe ansTepHaTVBHOMO MeToAa TEXHUYECKUe KOMUTETbI MOTYT YKa3aTb UCMbITaHWe HanpsKeHWeMm
nepemMeHHOro UM NOCTOSIHHOIO TOKa ANA KOHKPETHOro obopyaoBaHus.

XOoTsa UCNbITaHUS HanpsKeEHWEM NepeMEHHOro U NOCTOAHHOMO TOKa, MMElOLLMM TaKoe Xe NUKOBOe 3Ha-
YeHue, Kak U UMNYNbCHOE UCNbITaTeNbHOe HanpsixeHue, ykasaHHoe B Tabnuvue F.6, noaTsepKaatoT Bblgepiu-
Baemyto cnocobHOCTb BO3AYLIHbIX 3a30P0OB, OHW noasepratoTcs bonee BbICOKOMY BO3AENCTBUIO HA TBEPAYHO
M30MALNIO, MOCKONbKY HanpsikeHne npuknaabiBaetcs B Te4eHue Gonee anutensHoro spemeHn. OHW moryT
neperpysuTb U NoBpeauTb TBepay naonayuio. [NoaToMy TeEXHUYECKUE KOMUTEThI AOMKHBI YUUTLIBaATL 3TO NpU
onpeneneHun UCNbITAaHUA HanpsXKeHWEM NepeMeHHOro Ui NOCTOSIHHOIO TOKAa B KAYEeCTBE anbTepHaTUBLI UC-
NbITAHUI0 UMMNYMBbCHBIM HanpsKeHUeM, yKkasaHHoMmy B 6.4.5.

XOTH UCMbITaHWE BO3AYLIHbIX 3830P0OB MMIMYMbCHbLIM HanpsXXeHWeM BO3MOXHO 3aMeHWUThL Ha UChbiTaHue
Hanps»XeHnem nepemMeHHOro UNu NOCTOSTHHOIO TOKAa, UCMbITaHWE HanpaXKeHneM NepemMeHHoro Toka ans Teep-
OOV M30MNAUUKU B MPUHUUMNE HEBO3MOXHO 3aMEHWUTb MCMbITAHWEM MMMYNbCHbIM HanpsikeHuem. OCHOBHbIMUA
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NPUYUHAMK 3TOMO ABMSAKTCHA pa3HOe pacnpocTpaHeHe UMMYNbCHbBIX HANPSXEeHWH No CPaBHEHWIO C Hanpsxe-
HUAMMW NPOMBbILLMEHHOW YacTOThl, 0COBEHHO B CIIOXKHbIX CXEMaX, @ TakKe 3aBUCMMOCTb XapakTepucTUK YCTOMR-
UYMBOCTM TBEPLOW M30NauMM OT POPMbl U NPOAOITKNTENBHOCTU BO3AENCTBUSA HAMPSHKEHUS.

6.2.2.1.3.2 McnblTaHWs M30NALUNOHHBIX CBOWCTE HanpshXeHWeM NepeMeHHOoro Toka

d®opma BOMHbI CUHYCOWAAMNBLHOIO WMCMNLITATENBHOIO HaMpsKeHUs MPOMBILUNEHHON 4acToThl [OIKHA
ObITb B OCHOBHOM CHMHYycOMAanbHoW. 3To TpeboBaHWe BLINMOMHAETCA, €CMU COOTHOLLEHWE MeXay MUKOBbLIM M
cpefHekBagpaTUYHbLIM 3HAYEHUEM PaBHO \/Ec OTKNOHeHneM £ 3 %. NMuKoBoe 3HaYeHWe OOMKHO BbiTb paBHO
WMMYNbCHOMY UCNbITATENBHOMY HaMpsXeHWH, ykasaHHoMy B Tabnuue F.6, n npumMeHATbCA ONs TPexX LKMKIOoB
MCMbITATENBHOIO HaNPSKEHUA NepPeMeHHOro ToKa.

6.2.2.1.3.3 McnbiTaHns M30NSALUNOHHbBIX CBONCTB HaNPS»KEeHWEM NOCTOSIHHOIO ToKa

McneiTaTensHoe HanpsikeHWe NOCTOAHHOIO TOKa B OCHOBHOM [I0M¥HO BbITh 63 nynbcauuin. 31o Tpebo-
BaHMWe BbIMOMNHAETCS, €CNN COOTHOLLEHWE MeXOY NMUKOBLIMU 3HAYEHWUSIMW HAaNPSBKEHUA U CpedHUM 3Ha4YeHUeM
coctaenseT 1,0 ¢ oTknoHeHnem 3 %. CpegHee 3HaYeHWE MCNbITATENBHOIO HANPSKEHUA NOCTOSHHOMO TOKa
OOIMKHO ObiTh paBHO MMMYNbCHOMY MCMbITATENBHOMY HaNPAXeHUto, ykazaHHoMy B Tabnuue F.6, n npuMeHsaTb-
cs Tpw pasa B TedeHne 10 MC AnsA Kaxgon NonsipHOCTK.

6.2.2.1.4 MNonpaBo4YHbI KO3MMOULNEHT ANA UCNbITaHWA Ha BbICOTaX, OTNUYHbLIX 0T 2 000 m

CornacHo 5.2.3.4 BoagyliHbIe 3a30pbl AeWCTBUTENLHBI ANs 060pYyOOBaHUSA, UCMONb3YEMOro Ha BbICO-
Te go 2 000 m Hag ypoBHeM mops. Ha Beicote 2 000 M HopmarnbHoe aTMocgepHOe gaBreHue CoCTaenseT
80 kMa, a Ha ypoBHe mMops — 101,3 klMa. Cm. Takxke 4.7.2.

M3-3a 3aBucMMOCTM OT aTtMocdepHOro AaBneHua BO34yxa 3a30pbl, UCMbITAHHbIE B COOTBETCTBMU
c 6.2.2.1, UCMbITLIBAKOT C UCMONb30BaHWeM Bonee BbICOKMX MMMYSbCHbIX UCTbITaTeNbHbIX HAMNPSKEHWA B Me-
ctax Huwke 2 000 m. B Tabnuue F.6 npuBeneHsbl 3Ha4eHUss UMNYNbCHOTO MCMLITATENBHOIO HaMNPSPKEHUs A4S
NnoATBEPKOEHUSA COOTBETCTBUS BO3AYLUHbIX 3230POB Ha BbicOoTax Huxe 2 000 m.

Ons yenen ncneiTaHuii hakTopbl TeMnepaTypbl, OTHOCUTENBHOW BMAXHOCTU U KMUMaTUYECKUX N3MEHe-
HWIA aBNeHWsa BO3ayxa He NPUHUMAKTCS BO BHUMaHWE NpU Hanu4ymMy HopMarnbsHbIX NabopaTopHbIX YCITOBUIA.

HopmanbHble nabopaTtopHble ycrnosusi ykasasel B IEC 60068-1:

- Temnepatypa: ot 15 °C go 35 °C;

- pgaeneHuve Bo3gyxa: ot 86 go 106 kla Ha ypoBHe Mops;

- OTHOCUTenbHasa Bna)HocTb: oT 25 % 00 75 %.

OcHoBa gna pacdeTa 3HaA4YeHWN YPOBHS MOPSA W OaHHBIX NS onpefeneHus 3Ha4Y4eHUin Ana UCnbiTaHum
Ons Apyrux MecT UCMbITaHWI cnegyowas.

MonpaBoyHble Ko3hULMEHTEl, NpUBEAEHHbIe B Tabrnuue A.2, y4UTbIBAIOTCH NO OTHOLIEHWIO K KPUBOMR
Ha pucyHke A.1. CooTHOLeHne cnegyoLlee:

kuz(iJ , (1)

rae k, — monpaBoYHbIN KOAMMULMEHT ANA U3MEHEeHUS BblAeMKMBAEGMOro HanNpPsHKeHns,
kq — MonpaBoYHbI KO3MMUUNEHT ANA U3MEHEHWS BO3AYLIHbIX 3a30poB (cm. Tabnuuy F.10);
m — HaKMOH COOTBETCTBYIOLEW NPSMOA NMHMKM Ha KpuBoK 1 Ha pucyHke A.1 (norapudmmnyeckue WKan.l
Ha [BYX OCSIX KOOPAWHAT) U UMEET 3HaYeHwue:

m=0,9163 ons 0,001 <d<0,01 mm

m = 0,3305 ona 0,01 =d=0,0625 mm
m = 0,6361 ana 0,0625 <d<1mMm

m = 0,8539 onsa 1 <d=10 mm

m =0,9243 ana 10 < d <100 mm,

roe d — paCCManMBBEMbIF’I BO.?.,D,yLIJHbII;I 3a30p B MUNNMMeTpax.

an‘IMeHeHVIE.‘ nonpaBo4yHOro KOGdJCbVELIMEHTa O N3MeHeHUA BO34YLHOro 3a3opa npueejeHO Ha KpWU-
Bon 1 Ha PUCYHKe A1, ana PacCTOAHNA, HAaNpAXeHnA Gyﬂ,yT MEHATBCA C NATEH Pa3fiM4HbIMA WaramMmn TONbKO
3a oawuH war casura. Matematundeckasn cbopnnyna AnsdA pacyHeTa npuBefeHa Bbille. Ta6nv1u,a F.6 Bkntoyaet atoT
pac4yeT B COOTBETCTBMM C ONMUCaHWEM.
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Opyrumu crnioBamu, kaxgoe 3HadveHue ky (MonpaBo4Hbll KOI(MULUMEHT ANA U3MEHEHMA BO3AYLLIHbIX
3asopos) byaeT AaBaTb NATb Pa3NUyYHbIX 3HAYEHWIA K, (NONPaBOYHLIA KOIMMPULNEHT ANA U3MEHEHUA Bbi-
LEepPKUBAEMOro HanpsKeHUs) Ha OCHOBE MATU PasNUYHbIX HAKIMOHOB (/M) BbIAEPKUBAEMOro HanNpsKeHusa Kak
chyHKLUM BO3OYLIHOIO 3a30pa (M UMeeT pa3nuyHoe 3HadeHue ONs Kaxaoro U3 nsatv AnanasoHoB Bo3OYyLUHOMo
3a30pa, Kak yKasaHo Bbille).

6.3 NpoBepka NnyTen yTeukn

CooTBeTcTBME MYTEN YTEYKM NPOBEPAETCA cornacHo 6.8.
B HekoTopbIx criydasax Takke OOMKHbI NPOBOAUTLCH UCMLITAHUA NYTen yTedkn, cm. 5.3.2.5.

6.4 Npoeepka TBepAON U3ONALNN

6.4.1 O6wKe nonoxeHnn

B nobom cnyyae cnocobHOCTH TBEPAOA M30MALMM BbiAEPXKUBATL BO3OENCTBUA HanpskeHna Heobxoam-
MO MPOBEPATb UCMbITAHMEM HanpshkeHneM. BosnencTBus, BbI3BaHHbIE MEPEXO4HbIMW NepeHanpsKeHWsaMu,
OLIEHMBAIOT UCMbITAHUEM UMMYNbLCHBIM HanpsxeHuem no 6.4.4. Bo3gencTeus, Bbi3BaHHbIE YCTAHOBUBLLUMCS
pabouYnM HanpsKeHneM NepemMeHHOro Toka, MOXKHO OLLEHUTL TOMLKO UCMbITAHMEM HanpsiKeHUeM nepeMeHHo-
ro Toka (cm. 6.4.5). MicnelTaHne HanpsKeHWeM MoCTOSHHOMO Toka no 6.4.7 ¢ ucnbiTaTenbHbIM HanpsKeHnem,
paBHbIM MUKOBOMY 3HAYEHUID HaNpsXeHWsl NepemMeHHOoro Toka, He NOMNHOCTbH 3KBMBAMNEHTHO UCMbITAHWI0 Ha-
npsXKeHuem nepemMeHHoro Toka no 6.4.5 n3-3a paanuMyHbIX XapakTepucTUK YCTOWYMBOCTM TBEPOOW WU30MALUN
AN 3TMX TUNOB HanpstkeHu. OgHako B criydyae BO3JEWCTBUSA 3TanOHHOMo HanpsKeHUs NOCTOAHHOrO Toka
noaxXo4uT UCNbITaHWE HaNPSKeHNEM NOCTOAHHOIO TOKa B COOTBETCTBUM € 6.4.7.

6.4.2 Bbi6op UCnbITaHUKA

Teepaasn usonaums, KoTopasi MOXET noaBepraTbCcs MexaHu4eckMM BO34eNCTBMSM BO BpeMs JKcrnyaTa-
LMK, XpaHeHus, TPaHCNOPTUPOBAHUKU UIN YCTAHOBKW, Nepes WCMbITaHUAMM U30MALNMOHHBLIX CBOWCTE OMKHA
ObITb UCNbITAHA HA BUBpaLMIO U MexaHW4Yeckuin yaap. TexHM4eckne KOMUTETbI MOTYT YyCTaHaBNMBaTh METOAbI
NCNbITAHWUA.

TWNoBblE MCMbITAHWSA ABMAAIOTCHA UCMLITAHUAMKW ONS KOOPOAWMHALMWA U30nsuuK. TexHMYeckme KOMWUTETBI
OOMKHBI YyCTaHaBNMBaTek Tpebyemble TUMOBLIE UCMBITAHUA AN UMUTALMKU COOTBETCTBYHLLMX 3MEKTPUYECKMX
M MexaHUYeCcKUX BO3OENCTBUIA, KOTOpbie BO3HUKAKT B 0BOpynoBaHUM B npoLecce ero paboThl.

MpumevaHne 1— CraHoapTHble CTENEHM KECTKOCTW ykasaHbl B IEC 60068 (Bce yactn).

McnbiTaHua ABOMHON U30MALMKM MPOBOAAT Ha obpasue:

- Korga ABa Tuna M3onsuUy MoryT BbITb UCMNbITaHbl OTAEMNLHO, ANS NPOBEPKU OCHOBHOM M30MALUM OOMK-
Hbl ObITh BbIMOMHEHbI ABa M3MEPEHWA, a 3aTem OBa — A8 LONONHUTENBHON U30NALNK;

- Korga asa Tuna U3onsuun He MOTyT BbITb UCMbITaHbl OTAENBHO, ANA NPOBEPKU ABYX NOCNefoBaTeNbHO
COefWHEHHbIX CNOEB U3oNAUUKM HeoBX0AMMO NPOBECTHU OQHO U3MEPEHME UCTILITATENMLHLIM HaMPSXKEHNEM Kak
ANS YCUTNEHHOW M30MALNUK.

MpumeyaHue 2— B cnyyae GONbLWOrO pasnvyns B 3HaYEHUAX MEXOY ABYMSl EMKOCTSMW Ha KaX oW 13ons-
UMK orpaHUYeHne Onsa AaHHOro MUCMbITaHusA MoXeT ObiTh Donblle, YeM HanpsKeHue ANs OCHOBHOW U30NALWKA HA OOHOW U3
OBYX TWMMNOB W30MAUMA. 3TO MOXeT noTpeboBaTte NMOO yBenNMYeHMa pasMepa ogHOW Maonaumun, NMbo ypaBHOBELUMBAHUSA
3HAYEHUIN EMKOCTEN Ha KaXKA0M M30NALMK.

WcnbiTanusa ona koopauHaunm M3onsaumMn aBhsioTcs TUMOBbIMU UcnbiTaHMAMKW. OHM COCTOAT U3 crieay-
oW WX BMOOB:

a) WcnbiTaHWe UMMYNbCHBIM BbIAEPKMBAEMbBIM HANPHKEHeM ON8 NOATBEPHOEeHWA cnocoBHOCTH TBep-
A0V M30MSLUMM BbIAEPXKMBaATE HOMWUHANBHOE MMMNYNBCHOE BhlAEPXMBaeMoe HanpsxeHue (oM. 5.4.3.1);

b) ucnblTaHue HanpskeHWeM NepeMeHHOro Toka Ans NogTBepXAeHUs1 CnocoBHOCTM TBEPAOWN U30NALMK
BblOEpXKNBaTL:!

- KpaTKOBpEeMEHHble BpeMeHHbie nepeHanpsixeHns (cm. 5.4.3.2);

- NMOBTOPAKLLEECA NMKOBOE HanpsikeHue (cM. 5.4.3.3);

- ycTaHoBuBLIeecA paboyee HanpskeHue (cM. 5.4.3.4);

- YyCTaHOBMBLUEECH MWKOBOE HanpskeHue (cMm. 5.4.3.4).

Ecnun nukosoe 3Ha4yeHre UCMbITAaTeNbHOrO HaNpPsXXeHnsa NepeMeHHoro Toka paBHO MM NpeBbILLaeT Ho-
MUHanbHoOe UMNYNbCHOE BblAEPKWBAEMOE HanpaXeHe, TO UCMbITaHWE UMMYIbCHLIM HanpsXeHWeM MOKpbI-
BaETCH WUCMbITAHNEM HamnpshXeHWeM NepeMeHHOro Toka.
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Teepgas uM3onsauMa MMeeT ApYrme xapakTepUCTUKM YCTOWHMBOCTW MO CPaBHEHMIO C BO3QYLUHBIMMK 3a-
3opamu. Ecrnv Bpems BO34eVCTBMA yBenW4MBaeTcs, BblAepXuBawlias cnocobHocTk Byaer 3HaquTensHo
cHmxaTbea. CrnefoBaTenbHO, UCMBITAHUE HaMNpsKeHUWEeM MepeMeHHOro ToKa, KoTopoe npedHasHavyeHo Ans
NPOBEPKM COOTBETCTBWS BblAEpPXKMBAOLLEN CNOCODHOCTY TBEPA0M M30NSALMM, He OOMNYCKaeTcsa 3aMeHATb Uc-
NbITaHWEM MMMYMNBCHBIM HanpsXXeHnem.

¢) VcnbiTaHne YacTUYHbIM pas3psaaom Anst NoATBEPXAEeHWUS TOro, YTO B TBEPAON M30MNALMK He Habnoaa-
eTCsA YaCTUYHbBIX Pa3psaoB npu:

- MWKOBOM 3HAYEHWUW ANUTENBHOMO BPEMEHHOIO NepeHanpsx)enus (cM. 5.4.3.2);

- MOBTOPAOLLEMCS MUKOBOM HanpsbkeHuu (cM. 5.4.3.3);

- ycTaHoBMBLUeMcS pabodem HanpsikeHun (cM. 5.4.3.4);

- YCTaHOBMBLLUEMCS MUKOBOM HanpsikeHuu (cMm. 5.4.3.4).

d) WMcnbitaHma HanpskeHWeM BbICOKOW 4acToTbl Ansa vacTtoT Bbiwe 30 kly npegHasHayeHbl Ans nog-
TBEpPXAEeHUA OTCYTCTBMSA OTKA30B U3-3a 3MEeKTPUYECKOro Harpeea M 4acTWYHOro paspsfa B COOTBETCTBUM
c 6.4.8.

MpumevaHue 3 — VHdopmaunsa o xapakTepucTUKax YCTONYMBOCTA U30NSLMM Npu YyacToTax Bolwe 30 kl'y v
MeToAbl UCMbITaHnA ykasaHbl B |EC 60664-4.

WcnbiTaHnsa YacTUYHBIM pa3psiaoM TBEPL4OA M30MNALNKM AOMMKHbI OblTe YKa3aHbl, €CNNU MUKOBOE 3HaYeHne
HanpsKeHun ua nepedncnenus c) npeesiwaet 700 B u cpegHsst HanpskeHHOCTL nons npeeesiwaet 1 kB/Mm.
CpenHsis HanpsXXeHHOCTb MOons — 3TO NUKOBOE HanpshXeHWe, AeNeHHOe Ha pacCTOsiHWE Mexay OBYMs To4Ka-
MU C pa3HbiM NOTEHLMAMOM.

Mpn NpoBegeHWM UCMbITaHWSA Ha NOMHOCTLID TOTOBOM 000OpYyAOBaHUKM NpUMeEHSIeTCsl Npouedypa B COoT-
BETCTBMK C 6.5.

TexHuyeckme KOMUTEThl OOIMKHBI yKa3aTb, [OCTATOYHO NN NPOBEAEHNA UCMbITaHWUA HanpsKeHueMm nepe-
MEHHOro TOKa AMsl COOTBETCTBUS MMMYNMLCHOMY WUCMLITAHWI0 TBEPAOW M30MsUMU Unu Tpebyetca oTaensHoe
McnblTaHWe TBEPOON M30NALMN UMMYMNbCHLIM HanpsKeHne M.

6.4.3 KoHgMunoHMpoBaHue

Ecnu HeT gpyrux yKkazaHwuii, UCrbiTaHWe JOMMKHO MPOBOAMTHCS HAa HOBOM UCMbITaTenibHoM obpasue. KoH-
OMUMOHMpOBaHue obpasua TeMnepaTypoil U OTHOCUMTENbHOW BAaXHOCTbIO MpegHasHa4yeHo ans:

- npeAcTaBneHns Hauboree KeCTKMX YCITOBMIA HOPMAarbHOW 3KCnyaTaumm;

- BbISIBITIEHUSA BO3MOXHbIX CNabbiX MecT, KOTOpble HEe NPUCYTCTBYHOT B HOBbLIX YCIOBUAX.

TexHn4Yeckme KOMUTETbI AOMKHbI ONpeaenTb COOTBETCTBYOLWA METOA KOHANLUOHNPOBAHWSA U3 cneay-
HOLLMX PEKOMEHAYEMbIX METOL0B:

a) cyxoe Tenno (IEC 60068-2-2) ons AOCTMXKEHWSA YCTOWYMBOIO COCTOSIHWUS, KOTOPOro MOXET He ObiTh
cpasy nocne N3roToBMeHWs;

b) nsmeHeHne TeMnepaTypbl C 3a4aHHOM CKOPOCTbIO M3ameHeHus (McnbiTaHne Nb IEC 60068-2-14:2009),
Onsa Toro 4Tobbl BoI3BaTh 06pasoBaHMe NycToT, KOTOopbie MOryT 06pa3oBaTbCcsa NPU XpaHeHWW, TpaHCNopTUPO-
BaHWWM ¥ HOPMAanbHOM WUCMNONb30BaHUMY;

c) Tennoeon yaap (bbiCTpoe M3MeHeHWE TeMNepPaTypbl C 3a4aHHbIM BPEMEHEM NMepexona, UcnbiTaHue
Na no IEC 60068-2-14:2009), ana Toro 4tobbl Bbi3aBaTb PacCclnoeHne BHYTPW N30NALKMOHHOW CUCTEeMbI, KOTO-
poe MoxeT oOpasoBaTbCs NPW XpaHeHWW, TPaHCNOPTUPOBaHMKM U HOPMallbHOM WUCMONb30BaHNK;

d) BnaxHoe Tenno, NocTosAHHbLIA pexum (IEC 60068-2-78) anda oueHkM Bo3gencTBua adpdpekTa norno-
LLIEHMs BNarv Ha anekTpu4ecKne CBOWCTBA TBEPAON U30MALNN.

[Ons ucnbiTaHWiA Ha UMNYNbCHOE BbIAEPKUBAEMOE HanpsXeHWe, HanpsXeHne NepeMeHHoro Toka npo-
MbILLUNEHHON YaCcTOThl M BLICOKOYACTOTHOE HanpsbkeHWe Hawbornee BaXHbIMU METO4aMWU KOHOULUNMOHUPOBaHWA
ABMAKTCA METOAbI, YKasdaHHble B a) U d). Ona ucneitaHua Ha YacTUYHbIM paspsag Haubonee akTyanbHbl METO-
bl KOHOWUMOHUPOBaHKUSA b) n c).

Ecnu TpebyeTcd KOHAWLMOHWPOBaHWE TBEPAOI M30MALMN OHO SOMKHO ObiTb BEINMOMHEHO A0 TUMOBbLIX UC-
NbITaHWA. 3HaYeHUA TEMNepPaTypbl, OTHOCMTENbLHOW BNAaXXHOCTW U BPEMEHW BO3OENCTBUA BhiOMpatoTea u3 Ta-
Bnuubl F.7. MNpu HeobxoaAMMOCTN TEXHWYECKME KOMUTETbI MOTYT yKkasaTb 3HavyeHus Bonee BbICOKON XXECTKOCTH.

MMepen anNeKTPU4ECKMMN UCTIBITAHUAMN MOXET OKasaTbes LenecoobpasHbiM NoABEPrHYTh KOHOWLMOHMW-
POBaHWIO KOMMOHEHTLI, HanpuMep, anekTpuyeckme 4acTy, y3nbl, U30MsAUMOHHbLIE AeTanu 1 Mmatepuansl. Ecnu
KOMMOHEHTHI y>Ke MPOoLUM TUMOoBbIE UCMbITaHWA cornacHo 6.4.3, Takoe KOHOWLMOHMpPOBaHWe He TpebyeTcs.
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6.4.4 UcnbiTaHMe UMMYJIbCHbLIM HanpAXeHUeM

6.4.4.1 MeTton ncnbiTaHusa

MeToabl ANs UCNbITAHWUA MMMYNBCHBIM HanpsbkeHnem no 6.2.2.1 Takke NpUMeHaTCs U K TBEPLON N30-
NAUMK, 33 UCKMOYEHMEM TOro, YTO NMonpaBoYHble KO3 MULNEHTL, NepedyncrneHHsle B Tabnuue F.6, He npu-
MeHsoT. McnbiTaHue NpoBoAaT NATLI0 MMMYNbCaMK KaX4oW NONSAPHOCTU C UHTEepBanoM He MeHee 1 ¢ mexay
umnynscamu. ®opma BOMHbI KaX40ro MMnynbca gomkHa bblTe 3anucaHa (cMm. 6.4.4.2).

6.4.4.2 NMpumeHAeMbIN KpUTEPUIA

Bo Bpems McnbiTaHUA He OOMKHO NMPOUCXOAUTb NEepekpbiTUS UK eUHUYHOTO Npobos TBepaon M3ons-
LK1, HO IOMyCcKalTCH OTAEeNbHbIe YacTUYHble pa3pansbl. EQWHWYHEIE NpoBoKn AOMKHEI BbITh BUAHLI HA pe3ynb-
TUpytoLLen dopme BonHbl. Mpu nocnegyoLwmx MMNynsLcax eguHUYHbIe npobou ByayT NponcxXoouTh paHbLUe.

n puMmedaHue — B nycToTax MOoryT nponcxognTb YacTU4YHbIe l'lpOﬁOI/l KpaHHe Marown OfMTeNbLHOCTH, KOTOpbIE
MOTYT MNOBTOPATLCA B TEYEHWUE BO3OENCTBMSA MMMYyNbCa.

6.4.5 UcnbiTaHKMe HanpsAXXeHUeM NepeMeHHOro Toka NPoMbILLNEeHHOW YacToThl

6.4.5.1 MeTton ucneitaHusa

$opma BOMHbI UCMBITATENBEHOIO HAMPSHXKEeHWS MPOMbILLIEHHOR YacTOThl AOMKHA OblTb CUHYCOWMAANBHOM.
970 TpeboBaHMe BLIMOMHAETCH, €Cny COOTHOLWEeHUE MeXAy NMUKOBbLIM U CpegHeKkBagpaTUYHLIM 3Ha4YeHueM
paBHO Y 2 ¢ oTknoHeHueM +3 %. MNMukoBoe 3Ha4YeHWe JOMKHO ObiTb paBHO HaubOMbLUEMY W3 HanpPsKEeHWN,
yKasaHHbIX B nepeyncneHun b) 6.4.2.

[na OCHOBHOM W AOMOMHUTENBHOM M30NALUMA UCTNbITATENbHOE HaMnpsKeHne MMeeT Takoe Xe 3HadeHue,
Kak U HanpsXKeHUsi, yKasaHHble B nepedncrieHnn b) 6.4.2. [ing yCcMnNeHHon U3onsauuy NnpuMeHsieTcsa UCnbiTa-
TENMbLHOE HaMNpsiKeHue B ABa pasa bonblie 3Ha4YeHUs, UCNONL3YEMOro ANs OCHOBHOW M30MSLIUN.

McnblTaTensHOE HaNpsKeHWe NepeMeEHHOr0 TOKa AOMKHO paBHOMEpPHO noebliwaTteces ¢ 0 B oo 3HavyeHus,
ykasaHHoro B 5.4.3.2, B Te4eHune He Gonee 5 ¢ U yaepKmMBaTbLCA HA 3TOM 3Ha4YeHMM He meHee 60 c.

B Tex cnyyanax Korga KpaTKOBpeMeHHOe nepeHanpsikeHue ycTaHaennBaeT cTporne TpeboBaHns B OTHO-
LWEHWUM aMMUTYObl UCMNLITATENBHOMO HaMPsXKeHUs, YMeHbLUeHWe NPOAOIMKUTENbHOCTU UCMLITAHUSA 40 MUHK-
MarnbHOro 3Ha4YeHWs, PABHOMO 5 ¢, OOMKHO BbITh PACCMOTPEHO TEXHUYECKMMUW KOMUTETaMMW.

Mpumevarnue 1 — [na onpefeneHHbIX TUNOB U30NALMKA MOTyT notpebosaTteeca Gonee AnNUTENbHLIE NepUoabl
UCNbITAHWA ONA BbIABMEHMA crnabblX MECT BHYTPKU TBEPOOW M30NALMN.

n puMmedaHue 2 — ﬂpw MCNbITaHMAX ONA BbICOKMX YCTaHOBMBLUMXCA BO3JZ|EI7ICTBVIIH, BKMio4adA BblCOKOE MOBTO-
pAOLWeecd NMKOBOE HanpaXeHe, TexHN4YeCkne KOMUTETbl MOryT paCcCMOTPeTb BONPOC O BBEAEHUM 3anaca NpoYHOCTKU Ha
ncnblTaTenbHOE HanpAXeHue.

B cnyuasax ecnu ucnbiTatensHOe HanpshkeHue NepeMeHHOro Toka HeobxogMMo 3aMeHUTb UCNbITaTeNb-
HbIM HanpsHKeHWEM MOCTOSHHOMO TOKa, 3HaYeHWEe KOTOPOrO PaBHO MUKOBOMY 3HAYEHUK HAMpsDKEHUS nepe-
MEHHOr0 ToKa, O4HaKO 3TO MCMbiTaHWE AO0MKHO ObiTb MEHEE XeCTKMM, YeM UCMNbITaHWe HanpsXXeHWeM nepe-
MEHHOI0 TOKa. TeXHUYEeCcKMe KOMUTEThI LOMKHbI pacCMOTpeTb 3Ty cuTyaumio (oM. 6.4.7).

WcneiTatensHoe obopygoBaHue 4omkHO cooTeeTcTBoBaTe |IEC 61180:2016.

6.4.5.2 NpuMeHsaeMbIA KpUTEPUIA

He gomkHo npousoiTn npobos TBepaon M3onauumn.

6.4.6 UcnbiTaHMe Ha YacTUYHbIW pa3pag

6.4.6.1 MeTon ncnbiTaHUs

WcneiTatensHoe obopyaoBaHue fomkHO cooTBeTcTBoBaTh IEC 61180, a hopma curHana HanpsiKeHus
onpepeneHa B IEC 61180:2016 (nyHkT 6.1.1.1). MicnbiTatenbHoe Hanpsh»keHWe 4YacTUMYHOIO paspsga LOoMmKHO
ObITb paBHO HanbonblleMy U3 HANPsXKEHW, yKazaHHOMY B nepedvucnenun c) 6.4.2, ¢ y4eToM NonpaBoYHbIX
koathpuLMeHToB Fy, F5 1 Fy, HACKOMBLKO 3TO MPUMEHUMO. Pe3ynbTupyoWee 3HavYeHne nokasaHo Ha pucyH-
ke 3 Kak UHCH_Hanp.

MeToabl MCMbITaHWS Ha YacTWUYHBIN pa3psd ykasanbl B npunoxeHun C. MNMpu npoBegeHUM UCHbITAHWS
MPUMEHSAIOT NonpasBoYHble KoaPUUNEHTbI F4—F 4. MIcNoNb3oBaHWe 3TUX KO3MMULIMEHTOB NPUBEAEHO B Ka-
YecTBe NpuMepa ANs NOBTOPAILWErocs NMKOBOro HanpsXXeHus Urp, CM. Takxke npunoxeHue D. Takum xe 0b-
pa3omM Ko UUMEHTbI AOMKHbI MPUMEHATLCS K YCTAHOBUBLLEMYCS MUKOBOMY HarnpsKeHUo 1 MUMKOBOMY 3Ha-
YEeHMW0 ANUTENBHOrO BPEMEHHOIO NepeHanpsiKeHus.

[Mpy MCNbITAHMW Ha YacTUYHLIA pas3psag NMWKOBOE 3HaYeHWe akTyanbHo, Heobxogumo npeobpa3zoBaTtb
cpefHekBagpaTUYHOE 3HaYeHMe BPEMEHHOI0 NepeHanpsiKeHusi B MMKOBOE 3Ha4YeHue.

F, — ocHoBHOW KO3 dULMEHT 6E30MacHOCTU ONA UCMbITAHUA Ha YacTUYHbIA paspsan 1 onpeaeneHus
pasMepoB OCHOBHOW W OOMOMHUTENBHON M30MSLUUNA,

2T

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 31/74
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-60664-1-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68926
https://gostexpert.ru/gost/gost-60664-1-2023?utm_source=pdf&utm_medium=68926&utm_term=page

FOCT IEC 60664-1—2023

3aTyxarwllee HaNpsKeHWe YacTUYHOro paspsana MOXET 3aBUCETb OT YCINOBUIA OKPYXaLLER cpeabl, Ha-
npumMep oT TeMnepaTypbl. OTW BMMSAHWMA YYMTLIBAIOTCA OCHOBHBLIM KoadduumeHTom GesonacHoctu F,, pae-
HbiM 1,2. TakuMm obpa3zom, 3aTyxarllee HanpsKeHWe YacTUYHOro pa3psaaa Ans OCHOBHOW MM OONONHUTENb-
HOW M30NsUMKM COCTaBNsaeT He MeHee 1,2 Urp.

F5 — koathpUUMeHT 3anasabiBaHisa YacTUMHOMO paspsaga no npuyvHe nNoTepb Ha rucTepesuce.

3anazgbiBaHMe BO3HMKAET MeXAY HavanbHbIM HanpsKeHWeM 4YacTWYHOro paspsaa WM 3aTyxatowmm Ha-
NpsXXEeHMeM 4acTU4HOro paspaga. [pakTu4ecknin onbIT NoKasbiBaeT, 4To F, He npesbiwaeT 1,25, Takum obpa-
30M, A5 OCHOBHOW W AOMOMHUTENBHON M30MNALMK HaYanbHOE 3HAa4YEeHNE UCMbITATENbHOIO HaNPsXKeHNA PABHO
Fi-Fsy- Urp, Toectb 1,2 - 1,25 Upr =15 Urp.

I punMmedYyaHne — I'Ipvl 3TOM Y4YUTbIBaeTCA, YTO HaCTUYHbIE pa3pAabl MOTYT BbITb MHUUWMWMPOBaHbI NepexoHbIMK
nepeHanpaXeHnAaMun, npeebillalnlWlMn Ha4anbHOE HanpaXXeHne 4aCcTtu4HOro paspaga, v MoryT noggepXxXmBaTteCA, Hanpu-
MeEp, 3Ha4YEeHNAMKW NOBTOPALWENOCA NMKOBOro HanpAXeHnA, npeBbllUalnWMK 3aTyXalolee HanpaxeHne 4YaCTUYHbIX pas-
pPAOoB. B aton CUTyauunn gna UcnblTaHMA MOXET I'lOTpBSOBaTbCH KoMBbuHauma MMNYNbCHOTO HAaNpAXeHWA 1 HanpaxeHna
nepeMeHHOro Toka, 4To HenpakTu4yHo. ﬂOSTOMy MCNblTaHWe HanpsXxXeHuem nepemMeHHOro TokKa BbIMONHAKT B Ka4ecTBe
HavyanbHOro npu NcnblTaHWAX NMOBbILUEHHBbIMW HarnpsaXXeHnAamn.

F3 — pononHutenbHbin KOahrumneHT 6e3onacHOCTU ANA UCTbITaHWA Ha YaCTUYHbIA paspsa v onpene-
NeHWs pasmepoB YCUIEHHOW M3onaunn.

Ons ycunenHon n3onauuu TpebyeTtcs Bonee cTporas oueHka puckoB. CnegoBartensHo, TpebyeTca go-
MoNMHWTENbHLIN KoadduuymeHT BesonacHocTn F5, paeHbiin 1,25. HauanbHoe 3HaueHWe UCMbITaTenbHOro Ha-
npsxXeHusa paBsHo £, - Fy - 3~ Urp, Toectb 1,2-1,25-1,25 Urp = 1,875 Urp.

F, — KO3(PULIMEHT, YUNTLIBAOLLWIA OTKMOHEHWE OT HOMWHAMBHOTO HaNpsKEHWUs SNEeKTPUYECKON CETH
Uy.

Onsa uenen, NogKNIOYEHHBIX K 3NEeKTPUYECKON CeTU, 3TOT KOAPULMNEHT YYNTHIBAET MakcuManbHoe oT-
KIOHEHWEe HanpsbKeHWUs1 SNEKTPUYECKON CeTU OT HOMUHAmNbHOrO 3HadeHusi. CrnegoBaTenbHO, NPpWM HOMMHamMb-
HOM HanpsbkeHun Uy NMKOBOE HanpsikeHne OOIMKHO OblTb YMHOXEHO Ha Fy = 1,1,

6.4.6.2 MNMpoeepka TpeboBaHMR

McnbiTaHne nogTeep:KOaeT, UTO YacTUYHbIe paspanbl He NOAAEPKUBAKTCA NPU HAMBOMbLUKUX 3HAYEHU-
AX, yKa3aHHbIX B Nnepe4vucrneHnn c) 6.4.2.

MpumevaHme — Kpome Toro, Ans cnyvaes Korga NnpegcTaBnsiioT MHTepec hakTuHeckne 3Ha4eHsa HavanbHoro
Hanps»XeHns 4acTMYHOro pas3psga W 3aTyxalolee HanpsKeHwe 4acTMHHOro paspsga, npouenypa M3MepeHus onvcaHa
B pasgene D.1.

MMpw NpoBegeHWM UCMBITAHUW UCMBITAHWE Ha YacTUYHbIA paspsaa, Kak NpaBumno, NPUMEHseTCsl K KOMMo-
HeHTaM, HebornbLwKmM cOopoYHbIM y3nam 1 HebonblomMy obopygoBaHuMio.

MuHnmanebHoe HeobxoauMoe 3aTyxaKllee HanpsxeHne paspsaaa AoMmKHO bbiTk B F4 pas Gonblue, 4em
Hanbonbluee N3 HanPsKEHWIA, yKa3aHHbIX B NnepevncneHumn c) 6.4.2.

B 3aBucumMocTy OT TUNa ncnblTaTenbHoro obpasua TeXHUYeCcKUe KOMUTEThI AOMKHEl YKa3aTs!

- cxeMy ucneitTanus (cM. pasgen C.1);

- U3MepuTensHoe obopynoeaHue (cM. pasgens C.3 u D.2);

- yactoTy uameperus (cm. C.3.1 n D.3.4);

- npouegypy ucnbiTaHus (cm. 6.4.6.3).

6.4.6.3 lNpouenypa ucnelTaHus

3HayeHWs uWCMbITaTENbHBIX HAMPSKEHWA W MNPYMEHEeHUE pasnuuiHbiX Ko3adPULUMEHTOB MNoKa3aHsbl
B 6.4.6.1. Hanps:xeHwe gormkHO paBHOMepPHO noBkiWaTtkes oT 0 B o HavyanbHOro ucneiTatensHoro Hanpsxe-
HWs. 3aTeM OHO MOAAEPXKMBAETCA MOCTOSIHHLIM B TEYEHWE 3adaHHOTo BpeMeHu ty, He npesbiwatowero 5 c.
Ecnu Y4acTuYHbIX paspaaos He NMPoM3oLUNo, Nocne BpeMeHun t; UCrbiTaTernbHoe HanpsXeHWe CHWXaeTcs A0
Hyns. Ecnu npon3oLien 4acTUdYHbIi pa3psas, HanpsxeHue NOHMXKAaT 00 UCMBITATEMNbLHOro HanpsxeHns U,, ko-
TOpOe NoAAepXMBaeTca NOCTOAHHLIM B TEYEHWUE 3a[JaHHOrO BpeMeHn 1, noka He ByneT uaMepeHa BenuyuHa
4YacTU4HOro paspsga (CM. pUcyHokK 3).
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PucyHok 3 — WcnbiTaTenbHble HanpskeHUs
6.4.6.4 MMpuUMeHAEeMbIN KpUTEPUIA
6.4.6.4.1 3agaHHas BenuuuHa paspsga

MockonbKy Uenb COCTOMT B TOM, 4TOOblI He JonyckaTb HemnpepbIBHLIX YaCTUYHbBIX paspsgoB Mpu Hop-
MarbHbIX YCNOBMSIX 3KCNIyatayumn, To AOMKHO BbiTh yKa3aHO MUHUManNbHO BO3MOXHOE 3HavyeHue (CM. npu-
noxenue D).

MpumedaHue 1 — 3a UCKMNIOYEHWEM PA3PAO0B, BbI3BAHHLIX KOPOHHLIM 3MEKTPUYECKUM Pa3psaoM B BO3AyXe
(HanpumMep, B HEOMPECCOBAHHLIX TpaHcgopMaTopax), aHa4deHus, npesbiwakowme 10 nKn, He ABNATCA AONYCTUMBIMM.

Mpumeuvanne 2-— [na umerownxca B HacToAlee BpeMs NpubopoB BO3MOXHbI 3Ha4eHusa o 2 nkn.
YDOBeHb noMex He OOoImKeH MCKN4YaTbcAa U3 noKasaHuin nameputensda YaCTuiHbIX pa3pAanos.
6.4.6.4.2 PeaynbetaT ucnbliTaHUs

TBEp,D,aFl Nn30nAUnA COOTBETCTBYET, eClnu:
- He npowun3oLwno I'Ip060ﬂ naonauuu; n

- BO BpemMda NpUnoxeHmAa McnblTatelibHOro HanpaxeHua He nNpon3owno YaCTU4YHbIX pa3panos nnbo no-
cIne BpeMeHu t2 pas3pAd He npeebllWaeT 3adaHHY BENTUHKMHY.

6.4.7 UcnbiTaHue HanpsAXeHWeM NOCTOAHHOro TOKa

VMcnbiTaHMe HanpshkeHWeM NOCTOAHHOIO TOKa CO 3HaYeHUEM UCTBITATENbHOTO HAaNpPsXKeHUs, PaBHOTO NK-
KOBOMY 3HAYEHWUIO HANPSXEHUA NEPEMEHHOIO TOKa, HE MOMHOCTLID PABHO3HAYHO MCMLITAHUIO HaMpsKeHueM
NEPEMEHHOr0 TOKa M3-32 Pa3HbIX XapakTePUCTUK YCTOMYMBOCTW TBEPLON M30MSALMKM ANA 3TUX TUMNOB Hanps-
XeHui (cm. 6.4.5.1). OgHako B criydyae BO3LENCTBUSA 3TarOHHOMO HanpsKeHWsA NOCTOSHHOIO TOKa NogXoauT
UcnbiTaHWE HaNpPsSXKeHWeM NOCTOSIHHOMO TOoKa.

WcnelTatensHoe HanpaxXeHue NnoCToAHHOINo TOKa He OOITKHO codepiKaTb nynbCauui. 3710 Tp66OBaHMe

BhIMOMHAETCSA, eClW COOTHOLUEHWE MeXy MWKOBBIMWA 3HAYEHWSMW HanpsKeHus U CpedHUM 3Ha4yeHWeM co-
ctaBnaet 1,0 ¢ oTKNoHEeHueM

3 %. CpegHee 3Ha4yeHMe UCNbITaTeNbHOMO HanpsXeHWs NOCTOSHHOIO TOKa
AOMKHO BbITb PABHO MWKOBOMY 3HAYEHWIO WCMbITATENbHOMO HanpsXeHus MepeMeHHOro ToKa, yKazaHHOMY
B nepedncneHun b) 6.4.2.

[nsi OCHOBHOWM M OOMONHUTENBHOW M30MSAUMKN UCTLITATENBHOE HAMNMPSKEHUE MMEeeT Takoe e 3HavyeHue,
Kak ¥ HanpspKeHWs, yKkasaHHble B nepedncneHuu b) 6.4.2. [1ns ycuneHHoW M3onsuun npumMmeHsaeTcsa Mcnelita-
TenbHOe HanpskeHue, KOTopoe B ABa pa3sa fonblue 3Ha4YeHUs, UCMOMb3yeMOro 4ns OCHOBHOWM M30MALNK.

VMcnbiTaTensHOE HanpsikeHWe NOCTOAHHOIO TOKa AOMKHO pAaBHOMEPHO noBbiwaTkes ¢ 0 B oo 3HaveHus,
ykazaHHoro B 5.4.3.2, B TeueHue He Bonee 5 ¢ 1 nogaepxvMBaTbCA Ha 3TOM 3Ha4YeHnn He meHee 60 c.

B Tex cnyyasx korga KpaTkOBpeMEHHOe BpeMeHHoe nepeHanpstkeHve TpebyeT HasHavyeHus cambix
cTporux TpeboBaHWiA B OTHOLWEHUW aMNUTYAbl UCAbITATENBHOMO HAaNPSXKeHUs, TEXHUYECKNE KOMUTETbI MOryT
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paccmMoTpeTh BOMPOC 06 yMEeHbLUEHUW NPOAOIMKUTENBHOCTH UCMNbITAHUA 40 MUHMMAaSbHOIO 3HAYeHUA, paBHO-
ro5e,

MpumevyaHne 1— B HeKkoTopbIX cNy4Yaax U3-3a KOHOSHCATOPOB 3aPAAHBIA TOK MOXET BbiTb CMMLLKOM BbICOKMM
1 MoxeT notpeboBaTtbca 6onee AnuTenbHoOe BpeMs HapacTaHus.

WcnbiTaTensHoe obopygoBaHue ykasaHo B IEC 61180. PekomeHayeTcsi, YTODbI BEIXOQHOW TOK KOPOTKOTO
3aMblkaHua reHepaTopa 6bin He MeHee 200 MA.

MpumedvaHne 2 — [na ucneiTatenbHbIX HanpsxeHnn Gonblue 3 KB goctatodHo, YTOOLI HOMKMHAaMNBHaA MOLL-
HOCTb UcnblTaTensHoro o6opygoBaHua 6eina He meHee 600 BA.

Tok cpabaTeiBaHWA reHepaTopa JoMkeH ObiTb ycTaHoBMeH Ha 3HadeHne 100 MA unu 4ns veneltaTens-
HbIX HanpsKeHW Bbiwe 6 KB 40 MakcumMarbHO BO3MOXHOIO 3Ha4eHNs.

MMpumevyaHue 3 — [INa KOHTPONbHLIX UCMbITAHUA TOK cpabaTbiBaHMA MOXKET OblTb YCTAHOBIMEH Ha MEeHbLUYH
BEMUYKHY, HO He MeHee 10 MA.

6.4.8 UcnbiTaHMe HaNpPsXXeHUeM BbICOKOW 4acToThbl

[Ons HanpsikeHWA BLICOKOW 4YacToThbl AnA 4actoT Bbiwe 30 k'Y B cOOTBETCTBMM C nepeducrieHmem d)
6.4.2 moryT notpeboBaTbcA AONONHUTENbHBIE UM anbTEPHAaTUBHbLIE UCMBITAHUA HANpsAXXeHWeM NepemMeHHoro
TOKa CcornacHo 6.4.5 nnu ucneiTaHUs Ha YacTUYHbIN paspan cornacHo 6.4.6.

MpumevyaHue — VHdopMaunsa 0 xapakTepucTUKax YCTOMYMBOCTM M30NAUMKM Npu YacToTax Boiwe 30 kly u
MeTobl UCMbITaHNA yKasaHbl B IEC 60664-4.

6.5 I'Ipoaep,ei-me UCNbITAaHUNA N30ONALUNOHHLIX CBOWCTB HAa KOMMEKTHOM OGOPyAOBaHVIH

6.5.1 O6wuKe nonoxeHuUn

Mpw NpoBeAeHUN NCNBITAHWUA MMMNYIbCHBIM HAMNPSXKEHMEM HA MOMHOCTLIO TOTOBOM 06OPYAOBaHUM He-
06X0QMMO YUYUTLIBATL 3aTyXaHWe WY YCUNEHWe UCNbITaTeNbHOro HanpskkeHus. Heobxoaumo ybeautbes, 4To
Tpebyemoe 3HaYeHMe UCTBbITATENLHOIO HaNPSXEHUS MPUNOXKEHO K KOHTAKTHBIM 3a)XWMaM ucnbiTyemoro 06o-
pPYLOBaHUS.

Mepea uUcnbITAHWEM U30NSLMOHHBLIX CBOWCTB CriedyeT OTKIIOYUTL YCTPOUCTBA 3alLUTEl OT MMMYMbCHBIX
nepeHanpsokeHuin (Y3KMN).

MpumevyaHmne — Ecnv umMerTca KOHOEHCATOPbI G BbICOKON €MKOCTbIO, BKMIOYEHHbIE napanfnenbHo YacTam,
MeXOy KOTOPbIMW NpUKNaablBaeTcs UCMNblTaTeNbHOe HanpsXXeHne, TO TPYOHO MNW HEBO3MOXHO obecneynTe Heobxogmmoe
MCMbITAaTENLEHOE HanMpshreHne, Tak Kak 3apsagHblil TOK MOXEeT MpeBblllaTe Harpy3ouHyo CnocoBHOCTb BbICOKOBOMBTHOMO
WCTOYHMKA, BCTPOEHHOTO B U3MEpPUTENbHOE YCTPOMCTBO BbiCOKOro HanpspkeHna (200 mA). B Takux cnydaax nepen vcnbl-
TaHWAMU KOHAEHCATOPB! AOMKHBI OTAENATLCA OT LENEN.

6.5.2 UcnbiTyeMble 4acTu

cnbiTaTensHOe HanpsieHue AOMMKHO DbiTh MPUIOXKEHO MeXay YacTsamu 000pyqoBaHus, KOTOpbIe 3Mek-
TpUYecKM OTAEneHbl Apyr oT apyra.

MpyMepammu Taknx 4acTen ABMsTCA:

- 4acTu, HaXOoASsLWMECS Mo HanpsKeHnemM;
pasfgeneHHble Lenu;

LEeNU 3a3eMNeHunst;
AOCTYMHbIE MOBEPXHOCTMY.

HeTokonpoBoasiLMe 4acTu LOCTYMNHbIX NOBEPXHOCTEW AOMKHbI OblTh NOKPLITH MeTannuyeckon dons-
roin. Ecnu nonHoe nokpbiTve Bonblinx o6onoYyek MetTannu4eckor ponbroi NpakTUYeck HEeBO3MOXKHO, 4a-
CTUYHOTO MOKPbLITUE LOCTATOYHO, €CMW OHO MPUMEHAETCS K TeM 4YacTaM, KoTopble obecrne4vBaloT 3aluTy
OT MOPa)KeHWs ANeKTPUYECKNUM TOKOM,

6.5.3 NoproToBKka Lenen obopyaoBaHuaA

Ona npoBedeHWs McnbiTaHWA Kaxgasd uenb obopydoBaHWs JOMmKHa ObiTb MOATOTOBMEHA CregyWwmnm
obpasom:

- BHELIHWE KOHTaKTHbIE 3aXXNMbl Lienei, Npy ux Hann4mu, AomkHbl O6biTb COBAMHEHbLI BMECTE;

- YCTPOWCTBA pacnpepeneHnss U ynpasneHus, Haxogswmecs BHYTpWM obopymoBaHus OOMKHbBI ObiTb
BO BKJIHOYEHHOM NOMOXKEHUU UMW UCKITHYEHBI U3 LLenu;

- KOHTaKTHble 3aXWMbl KOMMNOHEHTOB DNOKMPOBKM HaMpsKeHWs (Takux, Kak BbIMpAMUTENbHbIE AMOTbI)
JOMXKHbI BbITE COeOUHEHBI BMECTE;
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- KOMMOHEHTbI, TaKne Kak UnbTPbl 3aWuThl OT PaguonoMex, AOMKHbl MPUCYTCTBOBAaTL MPU MMMYIbC-
HOM WCMbITAHNN, HO BO3MOXHO NoTpebyeTcs UX OTKMIOYEHWE BO BPEMS UCMbITAHWIA NepeMEeHHbIM TOKOM.

Mepen npoBefeHWEM UCMBITAHWS ONpedeneHHble KOMNOHEHTHI HE0BX0OMMO NOOKITKYUTE CredyHLWUM
obpaszowm:

- YYBCTBUTEMNbLHbIE K HAMPSIKEHMKO KOMMOHEHTHI B NMioboi uenu obopyaoBaHWs, KOTOpLIE He NepekpbiBa-
0T OCHOBHYHO, JOMOMHMUTENBHYIO UMK YCUINEHHYIO W30MSLMI0, MOTYT ObiTb UCKIMIOYEHb! U3 LUenu nyTemM 3ambika-
HUSI KOHTAKTHbIX 32)KNUMOB;

- MCMbITAHHbIE paHee KOHTaKTHbIE pa3beMbl MNeYaTHbIX MaT U MOAYNMU C MHOFOTOYEYHbLIMW pasbemMamMu
MOryT ObiTb M3BMEYEHb!, OTCOEAUHEHbI UMW 3aMEHEHbI UMUTUPYHOLLMMKU UX 0bpasuamMu, YTobbl rapaHTupo-
BaTb, YTO UCMNLITATENBHOE HAMPSIKEHWE pacnpoCcTpaHAeTcs BHYTpU o00opynoBaHUS B CTeneHu, Heobxoammori
ON5 UCNbITAaHUA M30NSALIUN.

6.5.4 3HaYeHNA UCMbITATENbHOro HaNpsXXeHUA

Llenn, nogknioyaemMble K 3NeKTPMYecKon CeTh, MCNbITbIBAOT B COOTBETCTBMM C 6.2 1 6.4.

WcnblTaTenbHoe HanpskeHne Mexay AByMs LensiMu obopyaoBaHus LOMKHO UMETb 3HAaYeHue, CooTBeT-
CTBylOLLEee HanbonbLLIEMY HANPSXKEHUIO, KOTOPOe OeNCTBUTENbHO MOXET BO3HUKHYTE MEXAY STUMKU LensiMu.

6.5.5 Kputepun ucnbitaHus

Bo Bpema ucnbiTaHWs He AOMKHO ObITh paspyluarLlero M3onsuu paspsana (MCKpoBOro nepekpbiTus,
MOBEPXHOCTHOMO MEpPeKpbITUA unm npobos). YacTuyHble paspsigbl B BO3OYWHbIX 3a30pax, He npueoasLyme
K BbIXOAY W3 CTPOS, HE NPUHMMAKTCH BO BHUMaHWE, eCrnin MHOE He YKa3aHO TEXHWYECKUMU KOMUTETaMMU.

MpumeyaHue — PekomeHgyeTcs, YTOGbI MPU UCMBITAHUAX UMMYMbCHBIM HanpsbKeHWeM ONs peructTpauum pas-
PYLUMTENBHBLIX NPOGOEB NPUMEHANUCH ocUMUnnorpadsbl.

6.6 Opyrue ucnbitaHua

6.6.1 UcnbiTaHKe onA uenen, OTAUYHbLIX OT KOOPAWHALMU U3ONALUKN

TexHUYeCcKMe KOMUTETHLI, YCTAHABNMBAKLLWE 3MEKTPUYECKNE UCTILITAHWUA ANA Leneil, OTNUYHLIX OT Npo-
BEPKU KOOPOWHALMWW M30NALUKN, HE JOMKHBI YCTAHABMMBATL UCTLITATENBHEIE HANPSKEHUS BhILIE, YeM Te, KO-
TOpble TpebylTes ANA KooOpaMHALUKM N30MSALMN.

6.6.2 BbI60OpOYHbIe U KOHTPOSbHbIE UCNbLITAHUA

BbIBOpoYHbIe M KOHTPOMbHLIE UCNLITAHUSA MPUMEHAKTCA A8 KOHTPONA KadecTsa npogykuuu. CooTeeT-
CTBYIOLLMA TEXHUYECKUA KOMUTET W, B YACTHOCTU, U3FOTOBUTENbL 0BS3aHbLI yCTAHABMMBATL 3TU UCMbLITAHMUA.
OHW OOMKHBI BEINMONHATECS NPU TakMxX dOPMax BOMHbI W YPOBHAX HAMNPsKeHWs, YTobbl 0BHapyXkuBaTb Heuc-
npaBHocTu Be3 noBpexaeHusa obopynoBaHWs (TBEpPOOR U30NALUN UMM KOMMOHEHTOB).

TexHU4YecKkne KOMUTETbI, yCTaHaBnNuBawLlLne BoIDOPOYHbLIE M KOHTPOSbHEIE UCMLITAHUS, HA B KOEM CITy-
Yyae He JOIMKHbI YyCTaHaBNMBaTh UCMbITaTeNbHbIe HANPSXKEHWS Bhille, YeM Te, KOoTopble TpebytoTcsa Ang TMno-
BbIX UCMbITAHWUNA.

6.6.3 TouHOCTbL U3MEpPEHUA UCNbITaTENbHbLIX NapamMeTpoB

Bce BaxHble cnbiTatensHble NapamMmeTpbl A0MKHbI BbITe M3MEPEHBI C BbICOKOW TOYHOCTLI, YTOBOLI 06e-
CMEYNTb YETKO OfnpeaeneHHble M CONOCTAaBUMbIE PE3yNnbTaThl UCNLITAHWA. B uensax rapMoHm3auumm B JaHHOM
cTaHdapTe npuBefeHa crnefylllas TOYHOCTb U3MEPEHUs] U3MEPUTENbHBIX YCTPOMCTB, UCNONb3YyeMbIX ArS
cnegyoLwmx napaMeTpoB UCMbITAHWUA:

a) ucneiTatensbHoe HanpsikeHue (NepemMeHHOro/MoCTOAHHOro Toka):  +3 %;

ucneblTaTenbHoe Hanpsi:KeHue (UMMNynbCHoe): +5 %;
b) Tok: +1,5 %;
C) 4acToTa: +0,2 %);
d) Temneparypa:

* Hwxe 100 °C 2 K;

* o7 100 °C go 500 °C +3 %;
e) OTHOCUTEeNbHas BMaXHOCTb! +3 %.

M puMmedaHuUue — [laHHOEe 3Ha4YeHNe OTHOCUTCA K TOYHOCTH yCTpOPICTBa M3MepeHnA BNa>KHOCTH. OHo He BKNto4aeT
B cebs OOHOPOAHOCTL BNa*HOCTWU B KaMepe n/vnu BnusiHUe NCnbITyeMoro 06pasua Ha OAHOPOOHOCTb BMNaXXHOCTH. I'Iepe,u,
ncnbiTaHnem 06paau,a BNaXHOCTb B Kamepe UaMepAeTCA TONbBKO B OOHOM MeCTe.

f) BenmumHa YacTu4Horo paspsaga: +10 % wnun £1 nKn (npumeHsieTcs
bonbluee 3Ha4YeHue);

31

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 35/74

Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-60664-1-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68926
https://gostexpert.ru/gost/gost-60664-1-2023?utm_source=pdf&utm_medium=68926&utm_term=page

FOCT IEC 60664-1—2023

g) Bpems (MMNYNbCHOIO HaMNPsHKEHWS) 20 %;
Bpems (MPOOOMKUTENBHOCTM UCTLITAHKS) +1 %.

6.7 UamepeHue 3aTyXaHUA NepexoaHbIX NepeHanpsXeHUn

Mpegnaraemoe namepeHue (cm. 4.2.2.5) 3aTyxaHusa nepexodHbiX NPOLECCOB BO3MOXKHO TOMbKO Mpu UC-
NnoMnb30BaHWKM COOTBETCTBYHLLEro MMMYNbCHOIO reHepaTopa C 0YeHb HU3KWUM MOMHBIM BbIXOOHbLIM COMPOTUB-
NeHuem.

Takoe namepeHne MOXEeT BbiTb BbINMOMHEHO C UCMOMbL30BaHWEM «reHepaTtopa KOMBOWHMPOBAHHbLIX BOJH
1,2/50 mkc» cornacHo IEC 61000-4-5 ¢ achhekTMBHbBIM MOMHbIM BbIXO4HbLIM conpoTuBneHnem 2 Om.

MpumeyvyaHue — lNonHoe BbIXoAHOE conpoTuBrneHne 2 OM npenctaenseT coboi Hauxyawuin cny4Yyan, cM. Tak-
e [EC 61000-4-5:2014 (nyHkT C.1) gnsa pasnu4yHbIX NOMHbIX CONPOTUBMNEHUA UCTOMHMKA AN KaXO0ro peKumMa CBA3W.

6.8 MamepeHue BO3AYLWIHLIX 3a30POB U NyTer yTe4KH

BozaylwHele 3a30pbl ¥ MYTU YTEYKM MPOBEPAIOTCA Kak MUHUMYM!:

- hU3NYECKUM M3MEPEHUEM, N

- OCMOTPOM KOHCTPYKLMW Ne4aTHOW NnaTthbl, KOHCTPYKTOPCKOW AOKYMEHTaunu, Unm

- 2D- nnun 3D-cnctem KOMNbLHTEPHOTO NPOEKTUPOBaHUA.

MeTogbl M3aMepeHnsi BO3OyLLUHbBIX 3a30P0B U NYTeR YTeYKW yKasaHbl Ha pucyHkax 4—14.

B atux cnyyasix He genaeTcs pasnuuyuii Mexay 3asopamMy U KaHaBKaMu Unu Mexgy Tunamu U3onsumu.
Kpome TOro, ecnv B npuMepe nokasaHo yopMyUpoBaHue yrna, To 3TK Cnyvau MoryT NpMMeHATbCs K mobomy
yry.

MMpuMeHATCA cregylolwue JonyLWweHns:

- eCIfM paccTosHWe Yepes KaHaBKy MeHbLUe YKa3aHHOW WNpWHbl X (oM. Tabnvuy 1), To NyTh yTeYkn n3-
MepsAeTca HENoCpeACTBEHHO Yepes KaHaBKy bes yyeta KOHTypa KaHaBKu (CM. pUCYHOK 4);

- eCcnv paccTosiHWe Yepes KaHaBKy paBHO Wy Bonblue ykasaHHOoW WupuHbl X (cMm. Tabnuuy 1), To nyTh
YyTEUKN U3MEPSAETCA N0 KOHTYPY KaHaBKM (CM. PUCYHOK 5);

- npegnonaraertcs, 4YTo nwboe yrnybneHue nepexkpeiBaeTcs U3ONALMOHHBIM COEOMHEHVEM, UMELLMM
OTMHY, PAaBHYHK yKa3aHHOW WWPUHE X, 1 pa3meLleHHbIM B Hanbornee HebnaronpMaTHOM NOMOXEHUWU (CM. pu-
CYHOK 6);

- BO3QYLUHbIE 3A30Pbl U NYTU YTEYKM MEXAY 4YacTaAMW, KOTOpble MOrYT 3aHWMMaTb pasHble MONOoXeHUs
MO OTHOLLEHWIO APYT K APYrY, U3MEepSaHTCs, KOrAa aTu YacTu HaxoadTtcs B Hawbonee HebnaronpuMsaTHOM Mo-
TNOXKEHWW.

MwHMManeHoe 3Ha4YeHVe pasMepa X, yKkasaHHOro B MpUBEAEeHHbIX HUKEe NpUMepax, 3aBUCUT OT CTEMNeHM
3arpA3HeHus, Kak yKkaszaHo B Tabnuue 1.

Ta6nuua 1-— OnpegeneHne pasMepoB KAHABOK

CTeneHb 3arpasHeHusa MuHumMansHoe 3Ha4eHue pasmepa X
1 0,25 Mmm
2 1,0 mm
3 1,5 Mm

Ecnu cootBeTcTRYOWMIA TpebyeMblid BO3AYLUHbIA 3a30p MeHee 3 MM, MUHUMAanbHbIA pasmep X MOXeT
BbITb YyMeHbLleH fo 1/3 atoro 3a3opa.
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<X MM

P B Py

————— BoagyliHbii 3a30p I (yTb yTeuky

Ycnoeure: paccmaTpyBaeMblil NyTe BKMIOYAET KaHaBKy C napannenbHbIMWU UK CXOOALMMKUCS CTopoHamu nobon
rnyBuHbI U LUIMPUHOW MEHBLUE 3HaYeHna X MM.

I'Ipasnno: BO3JJ,yLIJHbIIﬁ 3a30p U NyTb YTEYKM N3MEPAKOTCA MO I'IpﬂMOﬁ JNIMHWK NOBEPX KaHaBKKW, KaK NOKa3aHo.

PucyHok 4 — Yepes kaHaBky

— — — — — BosayluHblii 3a30p I  (yTb yTeuru

YcnoBve: paccMaTpyBaeMbIi MyTb BKIIOYAET KAHABKY C napannensHbIMA cTopoHamMu noboi rmyGuHbL U LUMPUHORA,
paBHOW M NpPeBbILIALENR 3HAYEHME X MM.

MpaBuno: BO34YLUHbLIA 3330p — 3TO PACCTOAHWE «IMHWKM MPAMON BUOMMOCTU». MyTb YTEYKN MOBTOPAET KOHTYP
KaHaBKK.

PucyHok 5 — KoHTyp kaHaBkK

————— BoagywHblii 3a3op I VTb yTeuku

Ycnoeue: paccmaTtpyvBaeMbli NyTe BkrtovaeT V-obpasHyto KaHaBKy LuMpuHoi Gonee X Mm.

MpaBuno: BO3AYLUHbIA 3830p — 3TO PACCTOSHUE «IMHWKM NPSMOA BUAMMOCTU» . [yTh YTEYUKM NOBTOPSAET KOHTYP Ka-
HABKW, HO NEPEKPLIBAET AHO KAHABKW U3ONALMOHHBIM COEQUHEHVNEM Ha PACCTOSHAW, PABHOM X MM.

PucyHok 6 — KoHTyp KaHaBKK C yriom

33

GostExpert.ru
https://GostExpert.ru/gost/gost-60664-1-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68926
https://gostexpert.ru/gost/gost-60664-1-2023?utm_source=pdf&utm_medium=68926&utm_term=page

FOCT IEC 60664-1—2023

— — — — — Bo3gyuwmHsli 3a30p I (YT yTeuku

Ycnoeue: paccmatpyBaeMblid NyTb BKNOYaeT pebpo.

MpaBWno: BO3AYLUHbIA 3830p — 3TO HAMMEHbLLEee NPAMOe pPacCcTosHWE MO BO3AYXY Yepe3 BeplunHy pebpa. MyTb
yTEUKM NMOBTOPAET KOHTYP pebpa.

PucyHok 7 — KoHTyp pebpa

<X MM ! <X MM

— = = = —  Bo3ayllHbIA 3a30p B (YTb YTeuku

YcnoBue: paccMaTpuBaeMblil MyTh BKNOYAET HECKPEMMIEHHBIN CThIK C KAHaBKaMW LUMPWHOW MEHbLLE YeM 3Ha4eHve
X MM C K&XX10/ CTOPOHbI.

I'Ipaamno: BOEﬂyLIJHbIﬂ 3a30p U NYTb YTEYKN — 3TO NOKa3aHHOE PacCTOAHUE «INMMHNK I'IpﬂMOﬁ BUONMOCTAY.

PucyHok 8 — HeckpenneHHbii CThIK C KaHABKaMW LUMPUHOW MEHBLLIE YEM 3HaYeHne X MM

34

GostExpert.ru
https://GostExpert.ru/gost/gost-60664-1-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68926
https://gostexpert.ru/gost/gost-60664-1-2023?utm_source=pdf&utm_medium=68926&utm_term=page

FOCT IEC 60664-1—2023

2X MM 2X MM

————— Bo3aywHbIn 3a3op I [1yTb yTeuku

YcnoBve: paccMaTpyBaemMbli MyTb BKIIOYAET HECKPENMEHHbLIN CThIK C KAHABKaMU LUMPUHONW, paBHOW 1 NpPeBkILLato-
el 3Ha4YeHne X MM C KaX40W CTOPOHbI.

MpaBuno: BO34YLUHbLIA 3330p — 3TO PACCTOSHWE «MUHWM NPAMOA BUOAMMOCTKU». [yTh YTEYKWN MOBTOPAET KOHTYP
KaHaBKK.

PucyHok 9 — HeckpenneHHkI CThIK ¢ KaHaBKaMy LUMPUHON, paBHON
UNW MpesbllaloLlen 3HadyeHne X MM

=X MM <X MM
————— BosayluHbiin 3asop B (1Yo yTeukn

Ycnoeume: paccMaTpuBaeMblid NyTb BKITHOYMAET HECKPENNEeHHbIN CThIK C KAHABKOW LUMPUHOW MeHee 3Ha4eHns X MM Ha
OO HOW CTOPOHE W KaHaBKOW LUMPWHOW, PABHOW W NPEBbILIAIOWEN 3Ha4eHne X MM Ha Apyro CTOPOHE.

MpaBuno: BO3AyLUHbIA 3230p U NMyTb YTEYKU — 3TO PACCTOSHUE MO YKa3aHHOMY Y4acTKy.

PucyHok 10 — HeckpenneHHbIW CThIK C KAaHaBKaMu LUWPUHON
MeHee 3HayeHuA X MM Ha OOHOW CTOpPOHE
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— — — — — Bo3gylHblA 3a30p B (Y7o YTeukm

YcrnoBue: NyTe YTEYKU YEPEe3 HECKPEMMEHHBIN CThIK MEHbLLLE YeM MyTh yTeukn Jyepes Bapbep, Ho Gonblue Yem Bo3-
AYLWUHLIA 3a30p noBepx Bapbepa.

MpaBWno: BO3OYLUHbIV 3a30p — 3TO HaUMeHbLLEee NPAMOoEe PacCTOsSHUE MO BO34yXy Yepes BepluvHy Gapbepa.

PucyHok 11 — lMyTb yTeukn 1 BO3OYLUHbIA 3230p Yepe3 HeCcKpenneHHbIW CTbIK

>X MM
\ -
re
[ -’*l"\ ‘/
1V
— — — — — BoagylwHbiii 3asop B Vb yTeuku

3a30p mMexay ronoBKOM BMHTA M CTEHKOW Nasa A0CTaTo4HO B0MbLUON, YTOBLI €ro MOXHO 6bINI0 NPUHATE BO BHMMaHWUE.

PucyHok 12 — lNyTb yTe4kn 1 BO3OYLUHBIN 3a330p 40 rONoBkM BUHTA Gonblue YeM 3HavyeHue X

R

————— BosgywHeln 3asop B Ve YTeuku

3830[3 Mexay rONOBKOW BUHTa M CTEHKOW Nasza CULLKOM y3KIf117I, 4YTOBbI Er0 MOXHO ObINO NPUHATE BO BHUMaHKe.

MMyTb yTEYKM U3MEPAETCSH OT FONOBKM BUHTA 0 CTEHbI, KOT4a paccTosiHMe paBHo X MM.
PwucyHok 13 — NMyTb yTEYKM M BO3AYLUHbIV 3330p 40 rONOBKM BUHTA MEHbLUE YeM 3Ha4veHne X
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— — — — — Bo3aywHslit 3a30p B (YT yTeuku

C — ToKonpoBodsLLasa NOABMKHAA YacTb.
Paamep BosgyluHoro 3a3opa paseH d + D.
Paamep nyTn yTeukn Takxke paBeH d + D.

Mpuvmevanve — B tabnuue F.2 ykazaHbl MUHUMAanNbHbIE 3HAYEHUA BO3AYLWIHbIX 3a30poB d unu D.

PucyHok 14 — lyTb yTe4KW 1 BO3AYLLHLIN 3a30p C TOKONPOBOAALLEN MOABUXKHON YacTbio
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MpunoxeHune A
(cnpaBo4Hoe)

OCHOBHbIe faHHbIe 0 XapakKTepucTukax yCTOI;I‘-IMBOCTH BO3OYUWHLIX 3a30poB

Tabnuua A.1— BoigepxwvBaemble HanpskeHUA ana BeicoTel 2 000 M Hag ypoBHEM MOpPS

Cnyyan A, HeogHopoaHoe none Cnyyai B, ogHopoaHoe none
Aanpa HanpskeHue nepemeHHoOro
BASAYILHOLD Hanpsi:keHue nepemMeHHoro Toka MMy EHpE HarpaseHio d TOKa (5{)/68 )
3a3opa (50/60 Ty HanpsbkeHe nepemMeHHOro Toka W MRy bCHOE
(1.250mue) (ab/a0 I'u) HanpsixkeHwe (1,2/50 mkc)
w - (PSS | g | paw | Ecmmeres G.1e
0,001 0,028 0,040 0,040 0,028 0,040
0,002 0,053 0,075 0,075 0,053 0,075
0,003 0,078 0,110 0,110 0,078 0,110
0,004 0,102 0,145 0,145 0,102 0,145
0,005 0,124 0,175 0,175 0,124 0,175
0,00625 0,152 0,215 0,215 0,152 0,215
0,008 0,191 0,270 0,270 0,191 0,270
0,010 0,23 0,33+ 0,33+ 0,23 0,33+
0,012 0,25 0,35 0,35 0,25 0,35
0,015 0,26 0,37 0,37 0,26 0,37
0,020 0,28 0,40 0,40 0,28 0,40
0,025 0,31 0,44 0,44 0,31 0,44
0,030 0,33 0,47 0,47 0,33 0,47
0,040 0,37 0,52 0,52 0,37 0,52
0,050 0,40 0,56 0,56 0,40 0,56
0,0625 0,42 0,60+ 0,60+ 0,42 0,60+
0,080 0,46 0,65 0,70 0,50 0,70
0,10 0,50 0,70 0,81 0,57 0,81
0,12 0,52 0,74 0,91 0,64 0,91
0,15 0,57 0,80 1,04+ 0,74 1,04
0,20 0,62 0,88 1,15 0,89 1,26
0,25 0,67 0,95 1,23 1,03 1,45
0,30 0,71 1,01 1,31 1,15 1,62
0,40 0,78 1,11 1.44 1,38 1,95
0,50 0,84 1,19 1,55 1,59 2,25
0,60 0,90 1,27 1,65 1,79 2,53
0,80 0,98 1,39 1,81 2,15 3,04
1.0 1,06 1,50+ 1,95 2,47 3,50+
1,2 1,20 1,70 2,20 2,89 4,09
1,5 1,39 1,97 2,56 3,50 4,95
2,0 1,68 2,38 3,09 4,48 6,33
25 1,96 2,77 3,60 5,41 7,65
3,0 2,21 3,13 4,07 6,32 8,94
4,0 2,68 3,79 4,93 8,06 1,4
5,0 3.1 4,40 5,72 9,76 13,8
6,0 3,51 4,97 6,46 1.5 16,2
8,0 4,26 6,03 7,84 14,6 20,7
10,0 4,95 7,00+ 9,10 17,7 25,0+
12,0 5,78 8,18 10,6 20,9 29,6
15,0 7,00 9,90 12,9 25,7 36,4
20,0 8,98 12,7 16,4 33,6 47,4
25,0 10,8 15,3 19,9 41,2 58,3
30,0 12,7 17,9 23,3 48,8 69,0
38
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Cny4an A, HeogHopoaHoe rore

Cnyyan B, ogHopoagHoe norne

Anuta " o Ha S Hanps:keHuwe nepeMeHHoro
Bo:;,qang;;)ro HanpspkeHue nepemMeHHoro Toka H:;py;;e:we nepen?g::;rgurom Toka (50/60 ')
(50/60 Nu) W MMMYNbCHOE
(1,2/50 nakc) (30/60 Tw) HanpskeHue (1,2/50 mkc)
CpegHekeagpaTuyHoe - - CpegHekeagpaTuyHoe -
Mi 3HadeHue U, kB U. «B U, kB 3HadyeHue U, kB U. kB
40,0 16,2 229 29,8 63.6 90,0
50,0 19,6 27,7 36,0 78,5 11,0
60,0 22,8 32,3 42,0 92,6 131,0
80,0 29,2 41,3 53,7 120,9 171,0
100,0 354 50,0+ 65,0 148,5 210,0+

WcTounmk: Mudopmaumsa o Bo3aywHbix 3asopax ot 0,001 go 0,008 mm B3aTa 13 gokymerTa Electrical breakdown
experiments in air for micrometer gaps under various pressures P. Hartherz, K. Ben Yahia, L. Mlller, R. Pfendtner and
W. Pfeiffer (cm. 6Bubnuorpacpuio).

Bonee nogpobHyto nHdopmauuio MoxHO HauTU B gucceptauun P. Hartherz Anwendung der Teilentladungsmel3-
technik zur Fehleranalyse in festen Isolierungen unter periodischer Impulsspannungsbelastung (cm. 6ubnuorpadcuio).

Ina ynpolleHna cTaTUCTUYECKU U3MEPEHHbIE 3HAYEHWA B COOTBETCTBUM ¢ Tabnuuei A.1, nokazaHHOR Beilwe, 3a-
MEHSITCA NPAMBIMKA NIMHUAMKM MEXZAY 3HAYEHUsMKU, OTMEYEHHBIMU «+» Ha ABOWHON norapuMWYecKor guarpaMmme, c
YYETOM MOnpaBoYHbIX KoadhduumeHToB ana BeicoT oT 0 go 2 000 m Hag ypoBHem mopA. CpedHve 3Ha4YeHus B3SAThbl U3
3TOW gnarpammbl (CM. pucyHoK A.1), NO3TOMY OHU BKMIOYEKOT M3MEPEHHbBIE 3HAYEHUs C HEBOMbLUMM 3anacoM NpPoYHOCTW.

CpegHeKBa,qpaquble 3Ha4eHnA HanpaxeHua u onpenenarnTca nytem geneHua sHavenuit U Ha v 2.

Tabnuuya A.2—lonpaBo4Hble KOIPPUUNEHTLI OIS U3BMEHEHWUA ANWHLI BO3AYLUHbLIX 3230p0B

HopmansHoe atmoccepHoe

MonpaBoyHbIl KOIMPUUMEHT K

BeicoTa, m naenexue, kMa ANS BO3AYLIHBIX 3330P0B
2000 80,0 1,00
3000 70,0 1,14
4 000 62,0 1,29
5 000 54,0 1,48
6 000 47,0 170
7 000 41,0 1,95
8 000 355 2,25
9 000 30,5 2,62
10 000 26,5 3,02
15 000 12,0 6,67
20 000 55 14.5
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MsonsiuMoHHoe paccTofHUe, MM ———

1 — cnyyaii B; umnynisckoe Hanpskeme (1,2/50 mkc) U v HanpsxeHue nepemeHHoro Toka (50/60 i) U,
2 — cnyyaid A; umnynecHoe HanpsbkeHue (1,2/50 mkc) U, i
3 — cny4an A; HanpsbxeHue nepemeHHoro Toka (50/60 Mu) U

PucyHok A.1 — BelgepuBaemoe HanpskeHue Ha BoicoTe 2 000 M Hag ypoBHeEM Mopsi
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Ma3onaunoHHoS paceToaHue, MM ——————

1 — uMnynbcHoe Hanpskenue (1,2/50 mke) U B cooteetcteum ¢ Pfeiffer, W., ETZ-B, 1976 (cm. Bubnuorpaduio);
2 — HWKHWE NpefenkHbIe 3Ha4eHUs Ans uMnynbcHoro Hanpsxenua (1,2/50 mkc) U:
3 — HanpskeHue nepemeHHoro Toka (50 u) U B cooTeeTcTBUM ¢ Hermstein, W., ETZ-A, 1969 (cm. Bubnuorpacdhumio);
4 — HWKHWE NpedenbHbIe 3HaYeHUs NA HAaNpshKeHWs nepemerHoro Toka (50 M) U

PucyHok A.2 — 3KcnepuMeHTanbHble AaHHbIe, U3MEpPEHHLIE NPUBNU3UTENBHO Ha YPOBHE MOpS,
W UX HUXHWE NpefenbHele 3HaYeHWA ANs HeOAHOPOLHOro Nons
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102 2 3456810" 2 3456810° 2 3456810 2 34586 810°

HszonAaumoHHoe paccTosiHie, MM —————— =

1 — umnynbcHoe Hanpsxenue (1,2/50 mkc) U B cooTeeTcteum ¢ Pfeiffer, W., ETZ-B, 1976 (cM. 6ubnuorpadmio);
2 — HanpseHue nepemeHHoro Toka (50 y) U B cootBetcTBMM ¢ Dakin, T. etﬁai., Electra, 1974 (cm. Bubnuorpadcuio); )
3 — HWXHWE npeferbHble 3Ha4YeHUs A7 MMNynbCHOro HanpsikeHus (1,2/50 mke) U n HanpsbkeHus nepemexHoro Toka (50 M) U

PucyHok A.3 — 3kcnepyvMeHTanbHbIe JaHHbIE, U3MEPEHHbIE NPUBIM3UTENBHO HA YPOBHE MOpPS,
W UX HUWXKHWE NpefenbHble 3HaYeHWs Ans ogHOPOLHOro Nons
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MpunoxeHune B

(cnpaBo4Hoe)

HoMUHanbHbIe HANPSXEHWUA CeTU NMUTaHUA

FOCT IEC 60664-1—2023

AnA pa3nUYyHbIX cnocobos KOHTpONA nepeHanpsaXeHWUA

Tabnuya B.1 — CamMoperynupoBaHve Unu aKBUBaNeHTHoe 3allMTHOe yrnpaBneHue
HomuHaneHble HanpaxeHud, Ncnones3yemMsie B Mupe HomuHansHoe MMNyNbCHOE
Hanpsike- B HacTosllee Bpemsi BblIEPKMBAEMOE HaMNpsiKeHue
HUE Mexay Aanst obopygosaHus, B
thazoi u TpexdasHble
HeTpansio, | YETHIPEXNPOBOAHbIE Tpexdashble KaTeropus nepeHanpsikeHus
! CHCTEMBL G TpexnpoBoaHble
nony4yeHHoe , cucTeMbl 6e3 OpHodasHble OpHodasHble
M3 HOMW- 2ASCMACHHION 3azemnenus. B | ABYXMNPOBOAHbIE | TPEXNPOBOAHbIE
HarbHbBIX HeitTpankio, B ’ CUCTEMBI cucTeMbl
HaNPsKeHNA nepemeHHoro nepeMeHHoro
nepemeHHoro E WK NOCTOAHHOTO | MW NMOCTOAHHOIO
nnu Toka, B TOKa, B Il M v
NOCTOSIHHOTO
Toka 2, gou |——-| m
BKIMHOYATENDb-
HO, B
12,5, 24, 25,
50 —_ —_ 30, 42, 48 30—60 330 500 800 1 500
100 66/115 66 60 —_ 500 800 | 1 500 | 2 500
120/208 b 100—200 ©,
150 ' 115, 120, 127 | 100 ¢, 110, 120 110—220, 800 |1 500( 2 500 | 4 000
1271220
120—240
C
220/380, 230/400, 22020 ’2%%0’227?3]0'
300 240/415, 260/440, ’ ) ’ 220 220—440 1500 |2 500| 4 000 | 6 000
277/480 347, 380, 400,
415, 440, 480
347/600, 380/660,
600 400/690, 417/720, | 500, 577, 600 480 480—960 2 500 (4 000 | 6 000 | 8 00O
480/830
660, 690, 720,
1 000 —_ 830, 1 000 1 000 — 4 000 (6000 | 8000 (12 000
12504 —_ —_ 1 250 1 250 4000 | 6000 | 8 000 | 12000
1 5004 —_ —_ 1 500 1 500 6 000 |8 000 | 10 000 | 15000
@ 371um ctonbubl B3sThl M3 Tabnuusl F.1, B KOTOPON yKa3aHbl 3HAYEHUS HOMUHAMNBHOTO UMMYbCHOTO BblAEPXKMBA-
eMOro HanpsKeHus.
b Mpumensetcs B CLUA n KaHage.
¢ MpumeHaeTca B ANoHUN.
d Tonkko ANs NOCTOAHHOTO TOKA.
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Tatnuua B.2 — Cnyd4au, korga HeoOxooMmo 3alMTHOE ynpaeneHue M oHo obecneynBaeTcs YCTPOWMCTBOM 3aLUUThI
OT UMMYNBCHLIX NEPEHANPSKEHWA, UMELWMM KO3 ULUMEHT OTHOLLEHWS YPOBHS 3aLLUTLI OT HANPSXEHUS K HOMUHAMBHO-
MY HanpsiKeHUo He MeHee ykasaHHoro B |[EC 61643 (ece vacTtu)

HomuHanbHbie Hal'lpﬂ)KeHMﬂ, VICI'IOJ'II::SyeMbIe B Mupe HomuHanesHoe !/IMI'IyJ'IbCHOQ
Han B HacToduwee spemMs BblepXKuBaemoe HanpsxeHwne
pske-
He Mexay ans obopynosaxns, B
chasoii TpexdasHbie TpexdasHble
asoin 1
HEMTPanbIo YeTbIpeXnpoBoAHble | TPEXNPOBOAHbIE KaTeropus neperanpsxeHus
NONYUEHHOE cucTemel cucTeMbl C OpHodbazHble
. C 3a3eMNeHHoN 3a3eMNleHWeM | npyxnpoBoaHble CRHodiae ke
13 HOMU- . Bea Y TPEXnpoBOAHbIE
HanbHBIX HelTpanek, B unm CUCTEMbI
. 3asemnenns, B | nepemenroro GUETEME
HanpsKeHnn nepemMeHHoro
nepeme- E (E) M1 WUNK NOCTOAHHOMO
HOrO WK NOCTOARKOM ToKa, B I I v
NOCTOSHHOTO Toka, B
Toka @, gou m
BKIMHOYNTENb- r_-l
Ho, B
50 — — 155)’42;,4285, 30—60 330 500 800 1 500
100 66/115 66 60 — 500 800 1 500 | 2 500
100—200 ¢
b c '
150 1?3;21320 115, 120, 127 10012'0110’ 110—220, 800 |1 500 2 500 | 4 000
120—240
220/380, 230/400, 200 ©, 220,
300 240/415, 260/440, | 230, 240, 260, 220 220—440 1500 | 2500 | 4 000 | 6 000
2771480 277
347/600, 380/660, | 347, 380, 400,
600 400/690, 417/720, | 415, 440, 480, 480 480—960 2 5004 000 ] 6 000 | 8 000
480/830 500, 577, 600
1 000 - S | 000 = 4 000 |6 000 | 8 000 |12 000
1 250 ¢ — — 1 250 1 250 4 00016 000] 8 000 |12 000
1 500 ¢ — — 1 500 1 500 6 000 | 8 000 |10 00015 000
2 37K cTonbubl B3ATEl M3 Tabnuubl F.1, B KOTOPOW yKa3aHbl 3HAYEHWUS HOMWUHANBHOTO UMMNYNECHOTO BhILEpX1Ba-
€MOro HarnpshKeHns.
b Mpumensetca B CLUA 1 Kanane.
¢ MNpumeHseTcs B ANoHUN.
d Torbko onA NOCTOAHHOIO ToKa.
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MpunoxeHune C
(obsAzaTensHoe)

MeToObl MU3MepeHUA YacTUYHOTO paspaga

C.1 UcnbiTaTenbHbIe LUenu

C.1.1 O6wme nonoxeHUs
McnelTatensHble Lenu OomkHbl 6biTe BeiNONHeHB!, kak onvcado B IEC 60270. YkaszaHHbIE B HACTOALLEM NPUIOXKe-
HWUW criegyioLLme Leny, COOTBETCTBYHOT 3TUM TpeboBaHuAM 1 NPUBEAEHB! B KAYECTBE NPUMEPOB.

MpumevaHne 1— B BonkWKWHCTBE cny4Yaes ByadeT 4OCTATOYHO MCMbITaTeNbHOro obopyaoBaHus, paspaboTaH-
HOMO B COOTBETCTBUM C NMpUMepamMu, NpMBeAeHHBIMU B HACTOALLEM NpunoxeHun. B ocobbix cnyyasx, Hanpumep npw o4eHb
CUINBHOM OKpY»KaloLLleM 3MNeKTpUYeckoM Lyme, yunteiBatoT Tpebosanus IEC 60270.

MpumedyaHune 2— [Ana pasbAcHEHUS OCHOBHLIX AeACTBUI CM. pasaen D.2.

C.1.2 UcnbiTaTenbHas Uenb ANA 3a3eMNeHHOro ucnesiTyemoro o6pasua (cm. pucyHok C.1)

z
S
Ck
U,
C. Z2
Zn
o i

Ut — WCNbITarenbHOe HanpsXeHue,

Z — chuneTp;

C, — vcnbiTyemblid o6pasel (06bI4HO ero MoXHO paccmaTpuBaTh Kak eMKOCTb);
C,, — KOHLEHCaTOp CBA3MN;

Z,, — W3MepuUTensHOe NOMHOe CONPOTUBIIEH!E

PucyHok C.1 — 3aszeMneHHbIn UCnbiTyeMblid obpasell

C.1.3 AcnbiTaTenbHada Uenb AnA HesaszeMneHHOro UcnbiTyeMmoro oépasua (cm. pucyHok C.1)

oL

o

Ut — WCNbITaTeribHOE HanpsXXeHue,;

Z — puneTp;

C, — vcnbiTyeMblit 06pasel (0BbIMHO €ro MOXHO paccmaTpuBaTh kak eMKOCTb),
C, — KOHOeHcaTop CBA3K,

Z,, — W3MepuTesnbHOe NOMHOE COMPOTUBNEHNE

PucyHok C.2 — HesazeMneHHbIA McnbiTyeMbild obpasey
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C.1.4 Kputepui Boibopa

Mo cytwn, obe cxembl akerBaneHTHel. OaHAKO Napa3nTHbLIE EMKOCTU UCTbITYyeMoro o6pasLa no-pa3HoMy BIUAKT Ha
YYBCTBUTENLHOCTL. EMKOCTE Ha 3eMIi0 BLICOKOBOMNLTHOIO BLIBOAA UCMLITYEMOro 0bpa3ua MMeeT TEHOEHLUMIO K CHUXEHWIO
YYBCTBUTENMLHOCTU LEnn B cOOTBETCTBUK C C.1.2 U TEHOEHUMIO K YBEMUYEHWNIO YYBCTBUTENBHOCTM LIEMW B COOTBETCTBUM C
C.1.3, koTopas, cnegoBaTenkHO, U A0MKHA ObiTe NPEAnoYTUTENBHOW.

C.1.5 UamepuTenbHoOe NONHOEe CONPOTUBIEeHNe

M3mMepuTENBHOE NOMHOE COMPOTUMBIEHNE AOMKHO obecnevrBaTh NpeHebpexMMo Manoe nageHve HanpsKeHua Ha
ucnbiTatensHon YacTtoTte. [onHoe conpoTuBneHne Ans U3aMepsemMoin YacToTbl AOMKHO BbITh BbIBpaHo TakuM, 4ToBbl 0be-
cneynTb HeobXxoaUMYH YyBCTBUTENBHOCTL, CM. pasaen D.2.

Ecnu ucnonbayoTes KOMNOHEHTLI, OrpaHUYMBAIOLLNE HaMNpsKeHVEe, OHW He JomKHel paboTtats B Npegenax avana-
30Ha U3MEpPEHWS.

C.1.6 KongeHcarop ceAsn C,

3TOT KoHAeHcaTop AomKeH 6biTh HU3KO WHOYKTMBHOTO TUMa W C Pe3oHaHCHOI YacTotoi Gonee 3f, (cM. pasgen
C.3). OH He gomKeH MMETb YaCTUYHBIX pa3paaoB BNNoTe A0 HAWBONLLIEro UCNOML3YEMOTO UCMLITATENBHOMO HAMPSKEHUS.

C.1.7 ®unkTp

VMcnone3oBaHue cunetpa HeobazaTtensHo. ECnv OH MCNonb3yeTcs, TO ANA M3MEPAEMON YacTOoThl €ro NorHoe co-
NPOTUBINEHWE AOMKHO BbITb BHICOKMM.

C.2 UcnbiTaTenbHble NapamMeTpbl

C.2.1 ObLwwmMe NonoxKeHus

TexHu4eckne KOMUTETbI JOMKHbI yKas3aTb:

- 4acTOoTy MCMbITaTeNnbHOro HanpsxeHus f (cm. C.2.2);

- 3afaHHylo BENUUMHY pa3spaga (cMm. 6.4.6.4.1);

- KMMMaTU4eckue ycrioBusa Ansg UCNbITaHUs Ha YacTuuHeIn paspag (cm. C.2.3).

MpumedvyaHne — MoryT noTpeboBaTbCa pasHble XapakTeEPUCTUKKA ANA TUNOBLIX M KOHTPOMbHLIX UCMNbITAHWUA.

C.2.2 TpebGoBaHMA K UCNLITATENLHOMY HanpsXeHUH

anHﬂTD MCNOJIb30BaTh HANPAXEHME NepeMeHHOro ToKa. 06L|J|ee rapMOHWYECKOE UCKaXKeHe OOIMKHO BbITb MeHee
3 %.

I punMedYaHKe 1 — Huskme nckaxeHus CMHyCOMﬂaHbHDﬁ BOINHbI NO3BONAKT MCNONB30BaTh CTaHOAaPTHLIE BOMb-
TMETPbI N pacCYUTbIBaTb NMKOBOE 3HA4Y€EHWE HanpAXxeHWA Ha OCHOBE nokasaHui cpegHeKBagpaTt4HOro HanpAXeHuA. B
cny4yae BOnbLLWMX UCKaXKEHWUI NMPUMEHAKT BONBTMETPEI, KIBMEPALWME NMKOBbIE 3HAYEHNA HANPAXEHWA.

OBbIYHO UCMBITaHMSA NPOBOAATCA HA NPOMBILLNEHHOW YacToTe. Ecnv B 06opydoBaHuM NpUCyTCTBYIOT ApYTHEe YacTo-
Tbl, TEXHUYECKUE KOMUTETLI JOMKHBLI PACCMOTPETL BO3MOXKHbIE 3(hheKThl BIIUAHUA YacTOTLI HA BENUYKHY pas3psaa.

I puMmeyYyaHune 2 — WcnblTaHue Ha YacTU4YHbIN pa3pan HanpaxeHnem NOCTOAHHONO TOKa MOXeT ObITh Henpu-
eMnemMmbliM M3-3a TPYAHOCTWU OOCTUXKEHNA HeoBxooMMOoWn Ol{py}Kal'OLLIEﬁ cpedbl, NONHOCTbLI ceobogHON OT ANEKTPUYECKNX
LUIYMOB. KpDMB TOro, MOXXHO OTMETWUTL, HYTO pacnpegeneHue HanpAXeHna OnA nepemMeHHOro U NoOCTOAHHOIO TOKa CUINeHO
OTNnM4aeTcA.

C.2.3 KnumaTtuyeckune ycnoBus
PekomeHayeTca NpoBOANTL UCMBITAHWE NPU KOMHATHOW TeMnepaTtype WU cpeaHer BnaxHocTu (23 °C, oTHoCUTENb-
Hasa BnaxHocTe 50 %, cm. |IEC 60068-1:2013 (nyHkT 4.3)).

C.3 TpeboBaHMA K U3MePUTENBbHbLIM NpUudopam

C.3.1 ObLwmre nonoXeHus

[ns namepeHna 3apaga MOryT MCNOMb30BATLCA Kak LWMPOKOMONOCHLIE, Tak M y3konornocHele npndopkl (cm. C.3.3).
BonbTmeTpel pagMonoMex MoryT UCNonb30BaThCH TOMBKO B COOTBETCTBUN C MEpPAMU NMPELOCTOPOXKHOCTY, NPUBESEHHLIMMI
BC.3.2.

HwKHWIA Npefen namepuTernbHON 4acToThl ONPeaenaeTca YacToTOW f; UCNbITAaTeNbHOTO HaMPSXEHUA U YacTOTHOW
XapakTepUCTUKOW M3MEpPUTENbHOTO NOMHOro conpoTueneHna Z,, (cMm. C.1.5). OH He gomxeH BbiTb HKe 10f,.

BepxHui npeaen MamepuTensHON YacToThl ONpeaenseTcs hOpMOoi UMMYNbCOB YacTUYHBIX Pa3psfoB M 4acTOTHOW
XapakTepPUCTUKOW ucnbeiTatensHon uenu. HeobaszatensHo, 4tobbl oH Bbin Gonbwe 2 MMy, [na y3kononocHeIX M3Mepu-
Tenew 4acTUYHOrO pa3paga U3MepuTenbHaa YacToTa OOMKHA BbiIbMpaTbCca ¢ Y4ETOM MCTOYHWUKOB Y3KOMOMOCHLIX MOMEX
(cm. D.3.4).

MpumeyaHnme — Y3KOMNONOCHBLIE M3MEPUTENKW YACTUHHOTO paspsfa ABNSKTCA NOAXOASLUMMU U3MEPUTENHBI-
My npubopamu.

C.3.2 Knaccudpukauumsa nameputenein 4YactTu4Horo paspsga
Tok Yepes uamepuTerbHoe NonHoe ConpoTUBneHne Z,, MHTerpupyetca Ana obecnedyeHns nokasaHWia, MponopLmo-
HanbHLIX g, (CM. prucyHok D.1).
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Ha uHTerpvpoBaHWe MOXET BNUATL M3MEPUTENBHOE MOMHOE CONPOTUBIEHME. B aTOM cnyvae oHO OOMKHO npea-
cTaBnATe cobol EMKOCTb Ha BCEX YAcTOTax BbILLE HUXKHEMO Npesena u3aMepuTensHon YactoTel. HanpspkeHrne Ha emMkocTw,
nponopunoHansHoe g, YCUNMBaeTCca UMNYNbCHBIM YeunuTenem. Taioke A0omkHa obecnednBaTsca nepuoguyeckas pas-
paoKa.

Ecnu nsmeputensHoe NorHoe CONpOTUBINEHME ABNSETCH PE3UCTUBHBIM HA BCEX YACTOTax BbILLE HUXHETO Npeaena
N3MEPUTENBHOW YacTOThl, TO MHTETPMPOBAHWE AOMKHO BbINOMHATECA BHYTPW MMMYMbCHOTO YCUIWTENS.

[omkHbI BbITE M3MEpPEHbI OOMHOYHLIE UMMYILChI U AOMKEH ObITb OnNpeneneH UMMYbLC MakcUMarnbHOM aMNUTyObl.
YUTobkI OrpaHuynTL NoOSABNEHWE OWNBOK U3-3a NEPEKPLITUA UMMNYILCOB, pa3peLuatollan cnocobHOCTL MO BPEMEHW UMMYTb-
coB AomkHa BblTe MeHee 100 Mkc.

MamepwTenu paguornoMex — 3To Y3KOMOMOCHbLIE U3MEPUTENW MUKOBOTO HanpsikeHusa. OHW UCMOMNb3YITCA AN M3Me-
peHusi noMex paguocurHanoB. OHW BKIOYAKT B cebA cneuunanbHy Lenb ¢ (hUnsTpoM, KoTopas co3gaeT 3aBMCUMOCTL No-
KasaHWi OT YacTOTbl NOBTOPEHUS MMMNYNBCOB B COOTBETCTBUK C CYyObEKTUBHBIM BO3EWCTBMEM LLYMa Ha YEMNOBEYECKOE YXO.

[ns namepeHUs YacTUYHbLIX Pa3psAL0B M3MEPUTENMW PAnMONOMEX MOXHO MCMNOSb30BaTh, TOMbKO €Cnu Uenb ¢ unb-
Tpom oTknoueHa. Kpome Toro, TpebyeTtca noaxoasaliee NaMepuTenbHOE NONMHOE CONMPOTUBIEHUE.

C.3.3 Nonoca nponyckaHusi UaMepuTensHOW Lenu

OBbIYHO M3MepUTENL YaCTUYHBIX Pa3pAA0B OrpaHMYMBAET MOMOCY NPONYCKaHWA M3MepUTENbHOW Lenu. V3vepu-
TENW YaCTUYHBLIX Pa3psaaoB KNaccuhULMpPYIOTCA B 3aBUCMMOCTM OT MX MOMOChI NPONYyCKaHWA Ha LUMPOKOMNOMOCHBIE UMK
Y3KOMOIOCHLIE.

a) HwkHAA 1 BepXHAA 4acToTbl cpesa f; 1 f, — 3T0 Te YacTOoThl, NMPY KOTOPbIX YACTOTHAA XapakTepUCTUKa CHIDKaeT-
cs Ha 3 gb oT NOCTOAHHOTO 3HAYEHWSA B CMyYae LWKMPOKOMONOCHOro M3MepMTens 1 Ha 6 oAb oT NMKOBOro 3Ha4YeHusA B crnyyae
Y3KOMOIMOCHOIo U3MepuTens.

b) Ons yakononocHsIX NamepuTenen naMepuTensHasa YactoTa fy paBHa pe3OHaHCHOMY MUKy YacTOTHOM XapakTe-
PUCTUKN.

c) MNonoca nponyckaHua Af

Af=fy-f, (1)

[ns W1poKononocHbIx namMepuTenein Af UMEET TOT e NOPAA0K BEMWUYMHBI, YTO 1 f,. [N y3KONONOGHBIX U3MEpUTE-
nen Af HGMHOToO MeHblLUe fo-

C.4 KanubposBka

C.4.1 KannbpoBka Benuv4uHbI pa3paga nepen uamepeHUemM ypPoBHA MOMeEXHU

KannbpoBky ucnbiTatensHon uenu (cm. pucyHok C.3 nnm pucyHok C.4) cnegyeT npoBoauTe NpW 3a4aHHOW BENU-
YMHe paspsaaa, 3aMeHsas UcnbiTatenbHelil obpasey C, KoHAeHcaTopomM C,, MpyU KOTOPOM OTCYTCTBYET YacTUYHbIA paspas.
MonHoe conpoTuBneHWe konaeHcaTopa C, A0MKHO ObITh TAKUM e, KaK y ucnelTyemoro obpasua C,.

TpaHchopmaTopb! AOMKHEI BbITe OTPETYNMPOBaHbLI B COOTBETCTBMU C 3aQ4aHHLIM UCTLITATENBHEIM HaNpsKeHnem
YaCTUYHLIX PaspaaoB, NpY 3TOM OHW He OOIUKHbI HAXOOUTLCA MOA HanpsHKeHWEM, a UX NepBUYHbIE OBMOTKM AOIKHbI
ObiTh 3aKkopoYeHbl. 3ajaHHas BenvuMHa paspsapa OOMmKHa ObiTe NPUMNOXKEeHa K KOHTaKTHBIM 3a2XKMMaM KOHAeHcaTopa C
MOMOLLbH reHepaTopa KanvbpoBOYHbIX MMMNYNbLCOB. MHAWKALMSA BEMWYMHBI pa3paaa Ha AeTekTope paspsga OomkHa bbiTb
OTperynupoBaHa B COOTBETCTBUM C KanMBpPOBOYHBIM CUTHAMOM.

—

| ——

SEERpERcs k
| zz:Ca nm C,
|
Zm
—
]

= MeHepaTop KaruGpoBOYHbIX UMNYNbCOB

U, — vcnoiTatensHoe HanpsxeHue,;

Z — chuneTp;

Cy — emKocTb reHepatopa KanMbpoBOYHbIX MMNYNbCOB;

C, vnu C, — ucnbityembiri 0Bpasel (06bI4HO ero MOXHO paccMaTpUBaTh Kak eMKOCTb);
C,, — KOHOEeHcaTop CBA3;

Z,, — V3MepUTENLHOE NOMHOE CONPOTUBIEHNE

Pucyrok C.3 — KanubpoBka gns 3azeMrneHHoro ucneityemoro obpasua
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— | _ '_—!;H_zz C,unu C, "
I ﬂ 1
Al

—
|
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= MeHepaTop KanuGpoBOYHbIX UMNYILCOB

U, — ucnbiTatensHoe HanpsixeHue,

Z — chuneTp;

Cy — emMKOCTb reHepaTtopa KanubpoBOYHbIX UMNYNLCOB;

C, wnn C, — vcnbiTyembil obpasel (06bI4HO Ero MOXHO PAaccMaTpuBaTh Kak EMKOCTb);
C, — KOHOeHcaTop CBA3W;

Z,, — W3MEpPUTENbHOE NONHOE CONPOTUBNEHWE

Pucyrok C.4 — KannbpoBka ona HeazaseMrneHHoro Ucneityemoro obpasuya

C.4.2 NpoBepka ypoBHA NoMex

[ns obopygoeanusa, vucnoneayemoro B C.4.1, ucneitatenbHOe HanpsKeHue YacTUYHbIX PaspagoB OOMKHO BbiTe
YBEMUYEHO 40 HanbonblLEero UCMLITATENBHOMO HanpsxeHusa. MakcumanbHeIi YpoBeHb NoMex OomKeH ObiTe MeHee 50 %
OT 3a4aHHOW BenM4MHbl paspsaga. B npoTuBHoM cny4yae TpebytoTca Mepbl B COOTBETCTBUM C pasgenom D.3.

C.4.3 KanubpoBka gns UcnbiTaHUs Ha 4YacTUYHbLIW pa3pag

Heobxogumo noBTOpUTE Npoueaypy, onncadHyk B C.4.1, ¢ ucnbiTatensHbiM 06pasLom B Lenu.

Mpy nameHeHUn B MCNbITATENBHOW LENW MW B UCNblITaTensHom obpasue Tpebyetca nosTopHas kanubposka. B
criy4ae OoMbLUOr0 KOMMYeCcTBa WOEHTUYHbBIX MUCMbITaTeNbHbIX 06pa3UoB Neprognyeckoil NOBTOPHOM KannbpoBKKN MOXET
BbITe 4OCTATOYHO, €CIN:

- MONHoe CONPOTMBMNEHWE KOHAEHCcATOpa CBA3W cocTaBnseT meHee 1/10 NonHOro conpoTUBNEHWUS WCTBITYEMOrO
obpasua; nnm

- MOMHOe COoMpOTMBEHWE UCTMbITYEMOro obpasua He OTKIOHAETCH OT 3Ha4YeHus BO BpemMs Kanubposky Bonee yem
Ha £10 %.

MpumevaHumne — [pu yKazaHU BPEMEHHbLIX MHTEPBAIOB AMA NOBTOPHOW KanMBpOBKM TEXHUYECKUE KOMUTETLI
MOTyT UMETb B BMAY, YTO B CMy4Yae HEAOCTATOYHON YyBCTBUTENLHOCTA M3MEPUTENS YaCTUYHbLIX Pa3psaa0B NoTeHUMansHo
onacHble pa3psabl MOryT BbITe He 0BHapPYXKeHbI.

C.4.4 l'eHepaTop KanMBpPOBOYHLIX UMNYNLCOB

B oTHoweHuW reHepaTopa kanubpoBodHbiX MMNynbscoB cM. IEC 60270, B koTopom 06bACHAETCA METOL, UCMbITaHMA
W MPOBEPSEMEIE XapaKTepUCTUKN.
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MpunoxeHune D
(cnpaBo4Hoe)

HononHutenbHas UH(popMauua 0 MeTogax u3MepeHUs YacTUYHOro pa3spaga

D.1 NamepeHue yacTuyHoro paspaaa (4P), HayuanbHoOe HanpsXeHWe U 3aTyxarllee HanpsxeHUe
YacTU4HOro paszpsaga

WMcnbitaTenbHoe HanpskeHne yBenMHYUBaKT OT 3HAYEHWMS HKE HAYanbHOro HanpskeHUs YacTMYHOMo paspsaaa 4o
BO3HMKHOBEHUA YacCTUYHBIX PaspaaoB (HadansHoe HanpsskeHve YP). [lanee ncrbitaTensHoe HanpsixeHue yBenuYuBaoT
ele Ha 10 %, a 3aTeM HanpsKeHWe YMEeHbLUAKT A0 TexX nop, noka YP He cTaHeT MeHblUe 3a4aHHOW BenuYKHEl pazpana
(3aTyxarwllee HanpsxeHue YP). Mpu aTOM He AOMKHO BbITh NMPEBLILEHO UCTLITATENBHOE HAMPSKEHWE U30NALKMK, YKasaH-
HOE AN UCMbITyeMoro obpasua.

n pumMmedaHne — MoxkeT CNy4HUTbCA Tak, YTO Ha 3aTyxawulee HanpaXXeHUe 4aCTWU4YHbIX pa3pAa0oB BrUAET npo-
OOIMKUTENBHOCTL BO3AEUCTBUA HanpsaXxeHna co 3Ha4yeHUAaAMUW, npeBbillaknWwlmM HavdanbHoOe HanpaxXeHne YacTUYHbIX pa3s-
pAOOB. Bo BpemMaA nocnegoBaTesbHbIX MSMepeHMFI noaesepratbCA BIMAHMKD MOXKET KaK HaYvaribHOe HanpsXeHne 4YaCTUYHbIX
paspAanoB, Tak U 3aTyxawuee HanpsxKeHe HacTU4YHbIX paspagos.

HaHHaa npouenypa nogxoguT AN NpoBeAeHWUA UCCNEefoBaTENBCKUX U3MEPEHUIA.

D.2 OnucaHue UcnNbITaTeNbLHOW Lenu Ans U3MepeHUsa YacTUYHoro paspsaaa (cMm. pucyHok D.1)

Kaxgasi uenb COCTOUT U3 CNEAyOLMX YCTPONCTB!

- UCMbITaTenbHbIR 0Bpasey C, (B 0cobbIx Criydasx 3To MOXET BbiTh 1 MOMHOE CONPOTUBNEHWE Z,);

- KoHfeHcaTtop cBAsn Cy;

- U3MepuTenbHana Lemnb, COCTOALWAs U3 M3MepPUTENBHOrO NMOMHOrO CONPOTUBNEHUs Z ., coeduHUTenbHoro kabens
¥ M3MepWUTENs YacTUYHOTO paspsaaa;

- npu HeoBxogumocT MNeTp Z ANA YMeHbLUeHWs 3apana, LWyHTUPYEMOro UCTOYHUKOM MCNBITATENBEHOMO Hanps-

KEHU4.
z qv2 93
—{ }—= e —I
)\ q i 1
g, y
Ut Ck -r- Ce
Z2 Ca % !
1
Y dv1 m
|
_____ |
=
U, — vcnbiTatensHoe HanpskeHue, ¢, — BHYTPEHHWIA 3apsg (He uaMepaeMbiii),
Z — huneTp; g — KaxyLuidics 3apag;
S — ucTo4HuK Toka YP; Gy — V3MEpReMbIi 3apag;
C, — eMKOCTb UcMbiTyemoro obpasua; g,1 — NOTEpA 3apsAga Ha McnbiTyemom obpasue;
C, — KOHLeHcaTop CBA3N; q,, — NOTEPA 3aPAAa HA UCTOYHNKE UCTLITATENBHOIO HANPSHKEHUS,
Z,, — V3MepuTensHOe NOMHOe CONPOTUBMNEHME, g,5 — NOTEpA 3apaja Ha NapasuTHON eMKOCTH 3a3emneHns

Ce — napasnTHaa eMKOCTb 3a3eMIeHns,;
PI/IC.yHOK D.1 — WMcneiTatensbHas uens Ans n3amMmepeHuna 4YaCcTU4YHOro pa3psana

I'Ipﬂ MO€ U3MepeHne KaxKyllerocqa sapsaa q I'IOTDE6VET KOPOTKOIo 3aMblKaHNA Ha KOHTakKTHbIX 3aXXKMMax UCMbITyeMo-
ro 06pa3ua ana naMepeHmA 4acTtoThbl. 3JT10 YCNOBWE MOXXHO annpoKCMMWpOBaTh cnegyrwmm OGPaBOM:

- G > (Cy + Cg);

- Bonblloe nonHoe conpotuBneHne Z;

- ManeHbKoe U3MepuTeribHOe NonHoe conpoTrerieHmne Zm‘

B NpOTUBHOM Cryyae MOryT BO3HUKHYTb 3Ha4UTeNbHbIe NoTepn 3apaaa q,, 1 g, 5. 3TV noTepm 3apana yuuTLIBaloTCS
npu KanMGpOBKe, HO OHU OrpaHU4KUBakOT HYBCTBUTENBHOCTD. CI/ITyaLlI.’IFI ycyryﬁnﬂeTcsl, eClnn UCnblTyemMbin 06p83BLl nveet
60]’!bLIJyIO EMKOCTb.
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D.3 Mepbl npeaocTOpOXKHOCTH ANA CHUXKEHUA NoMex

D.3.1 Obwmre nonoxeHus

Momexu MoryT okasbiBaTh GonbLUIOE BAUAHWE HA pPe3ynkTaThl UAMEPEHUA YACTUYHLIX Pa3psaaoB. TakMe NoMexu Mo-
ryT ObiTh Bbl3BaHbl KOHOYKTWUBHOW CBA3LID MM 3MNEKTPOMarHUTHbIMW NOMexaMu. B HeakpaHMpOBaHHbIX MPOMbILLNEHHbIX
McnbITaTenbHbIX 06beKTax 13-3a NoOMexX MOryT BO3HMKATb OOMHOYHbIE MMNYNbChl 3apaga go 100 nKn. Jaxe npw bnaronpu-
ATHBIX YCIOBUSX MOXHO Ox1aaTh He meHee 20 nKn.

MoXHO goCcTuYb YpPOBHA nomMexu He BGonee 1 nKn, Ho Ans 3Toro noTpebyeTcsa aKpaHMpPOBaHUE UCTLITATENLHOI Lieny,
TLWaTensHble Mepskl Mo 3a3eMMNeHUI0 U HaNUYKMe hMNsTpa Ha BXOAE 3NeKTPUYecKol CeTu.

B ocHOBHOM cyllecTByeT ABa pasfyHbIX BMOa UCTOYHWKOB NoMeX, onmcaHHbix B D.3.2 n D.3.3.

D.3.2 UcTOYHMKM NOMEeXU B UCNLITAaTENBLHON Lenu 6e3 nogayun HanpskeHUsA

[MomMexu BbI3BaHbI, HANPUMepP, KOMMYyTauWehd B CMEXHbIX Uensax. B cny4yae KOHOYKTMBHOW CBA3M OHW BO3HMKAKT
TOMBKO B TOM CInydae, ecni NpeaycMOTPEeHO MOAKMIOYEeHWe K 3NEeKTPUYEcKo ceTu. [pu aneKTpoOMarHMTHOW CBA3W OHU
TaKKe BO3HMKAKOT W NPU OTKIMIOYEHUM OT 3NEKTPUYECKOW CETK (BKNOYAs 3aLLWTHBIA NPOBOAHUK).

D.3.3 UcToYHMKM NOMEXU B UCTLITATENBLHOW Lienu rnog HanpsikeHuem

OBbIYHO NOMEXW YBEMNUYUBAKTCA C NMOBLILUEHWEM UCMLITATENBHOMO HAMNPSKEHWS 1 BbI3BAHBI YACTUYHBLIMW paspsaga-
MW BHE UCMbITyeMoro obpasua. YP MoXeT BO3HMKHYTb B UCMbITaTeNbHOM TpaHcopMaTope, BbiCOKOBOMLTHLIX COeQUuHN-
TenbHbIX NPOBOAAX, BBOAAX M MECTax MMoXoro KOHTakTa. [apMOHWKM UCMbITATENBHOIO HAaNpPshKeHWs Takke MoryT cnocob-
CTBOBAThL MOBLILLEHUIO YPOBHA MOMEX.

D.3.4 Mepbl N0 CHUXKEHUIO YPOBHA NoMeX

[Tomexn, Bbl3aBaHHbIE KOHAYKTUBHOW CBA3bI0, MOXHO YMEHBLUWTb, MCMOMb3ya CeTeBble (PMNLTPbl HA BXOAE UEH-
TpansHOro NATaHUA UCMbITaTeNBHOW Lenu. He AomkHO GbiTe KOHTYPOR 3a3EMMNEHUS.

OneKkTpoMarHUTHbIE MOMEXW, HanpuMep pagMoCUrHanbl, MOryT DbiTb MCKIKOYEHbLI MPOCTBIM CNocobom nyTem mns-
MEHEHWUSA M3MepUTENbHON YacToThl f ANA Y3KOMOMOGCHLIX M3MepUTenei YacTUYHbIX paspsanos. [InA WUPOKONONOCHbIX
M3MepuTenen YacTUYHbIX paspagoe MoryT notpeboBaTbCa MOMOCOBLIE PEXEKTOPHbIE (MUNLTPLI, WWMPOKOMONOCHbLIE CUr-
Hanbl MOryT GbITb NMOAABMNEHbBI TONBLKO NyTEM 3KpaHWpoBaHusa. Hanbonblyo adyekTMBHOCTE 06ECcneqBaET NONMHOCTLIO
3aKpPbITbIV 3KpPaH C BLICOKOW 3NeKTPONpOBOAHOCTLIO.

D.4 NpumeHeHWe nonpaBoYHbIX KO3¢ohULMEHTOB ANA UCNbITATENbHbIX HaNpPsAXeHUN

D.4.1 Obwme nonoxeHnsn
3HavyeHna nonpaBoYHbIX KO3 dMUMEHTOB, onpeageneHHblx B 6.4.6 v ucnonesyemblx B 5.4.3.3 n 6.4.6, paccunteiBa-
10T cneaytowmm obpasom.

MpumeyvyaHue — IOTU NpuMepsbl AaHbl ANA NOBTOPSAOLErocH NUMKOBOrO HanpsKkeHUs Urp. 3TN KOAPDULMEHTEI
aHanoru4HoiM 06pasoM NPUMEHSIOTCA K YCTaHOBMBLUEMYCS MWKOBOMY HanNpPsHKEHWIo 1 MMKOBOMY 3HAYEHWIO AfMTenbHOro
BPEMEHHOIo NepeHanpsKeHus.

D.4.2 NMpumep 1 (uenb NOAKNKYEHA Y 3NEKTPUYECKOWU CeTH)
D.4.2.1 MakcumarnsHoe NoBTopsloLLEeecs MMKOBOE HanpskeHue Urp

Up=¥2Uy Fu=1192U,

D.4.2.2 3atyxatollee HanpshxeHne YacTUyHoro paspagda U, OCHOBHas M30N5LmA)

atyxawliee (
UaaTyxammee =‘/—2 Up - Fy Fy
Berppsiongps =32 Ug i8> 12=A82 0,
D.4.2.3 HavanbHoe 3HaYeHWe UCMbITATENBHOrO HanpskeHUA YacTuyHoro paspaga U, (ocHosHas naonsauusa)
Uy=y2Uy Fy- Fy- Fo
U, =y2 U,y 1,32 1,25=1,6542 U,

D.4.3 Mpumep 2 (BHYTPEHHASA LeMNb ¢ MAKCUManbHbIM NOBTOPAKLUMCA MUKOBLIM HaMpsxKeHUeM Urp)
D.4.3.1 3atyxalollee HaNpAXeHne YacTUYHOTO pa3paaa Uy yaowee (OCHOBHAA N30NALNS)

U =Up- F=U,

3aTtyxawllee

i 1.2,
D.4.3.2 HayansHoe 3Ha4eHne UCTILITATENBHOTO HanpsXkeHs YyacTuyHoro paspaga U, (ocHoBHas nsonaumn)
U, = Urp “Fy- F2=Urp- 1,5.
50

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 54 /74
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-60664-1-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68926
https://gostexpert.ru/gost/gost-60664-1-2023?utm_source=pdf&utm_medium=68926&utm_term=page

PaccTosHUE, MM g

— — =Y i
R oD -] +® 0O ] LR Y =] M 3 0O

3+

O @S

1072

MpunoxeHue E
(cnpaBo4HoeE)

FOCT IEC 60664-1—2023

CpaBHeHMe NyTel YTeUKU, NpUBeLeHHbIX B Tabnuue F.5, u

BO3AYLHbLIX 3a30pOB U3 Tabnuubl A.1
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Hanpsmwerue, B {cpegHecTaTHCTUMECKOE SHAYEHWE) —i0

C3 — cTeneHb 3arpasHeHus;
'M — rpynna martepuana;
MIIM — matepuan neyaTHon nnatbl.

PucyHok E.1 — CpaeHeHue mexay nyTaMu YTeYKKn, NpuBeaeHHbIMKY B Tabnuue F.5,

1 BO3OYLUHBIMK 3a30paMu U3 Tabnuusl A.1
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MpunoxeHue F
(obazaTtensHoe)

Tabnuubli

Ta6nuua F1 — HomuHanbHoe WMMNYNLCHOE BblIAEpPXMBAEMOe HanpsxeHwe Ans obopydoBaHWs, nuTarLleecs

HenocpeacTBeHHO OT BﬂeKTpMHECKOﬁ CeTH

o s cooteererome ¢ IEG BO0a o | Harbexens wexgy oy | TowmanLnos S AoepRaaues
TpexdasHoe OpnHotasHoe :Sp';%hgﬁ:ij:gliz l:liggg;(s:grl:) Kareropus nepeHanpsxeus ¢
HanpsikeHue, B HanpsbkeHue, B Toka @, 0o W BKMKYUTENEHO, B | I 1 v
50 330 500 800 1 500
— . 100 500 800 1 500 2 500
120—240 160 € 800 1 500 2 500 4 000
223;(;":;%% — 300 1 500 2 500 4 000 6 000
400/690 — 600 2 500 4 000 6 000 8 000
1 000 — 1 000 4 000 6 000 8 000 12 000
— >1000<1 250f 1250f 4 000 6 000 8 000 12 000
= >1250<1 500f 1 500 6 000 8 000 10 000 15 000

HanpsKeHWi cMm. npunoxeHue B.

B ycTaHoBKax B cooTBeTcTBUM C IEC 60364-4-44.

BaeT NMUHENHOE 3HaYeHue.
d Cm. 4.3 4N NOACHEHUS KATeropuit NepeHanpsKeHus.

fTOJ'IbKD AN 3Ha4YEHMIA NOCTOSIHHOMO ToKa.

a Ons NPpUMEHEHNA ,D,el;lCTBerLLI,VIX Pa3nnyHbIX HW3KOBOJbTHbLIX 3NEKTPUYECKMX cetel W WMX HOMMHanNbHbIX
b OGopyp,oaaHMe C 3TUMWU HOMWHAIbHBIMW UMMNYITbCHBIMW BblAEPXWBAaEMbIMW HANPDAXEHNAMW MOXET NPUMEHATLCA

€ 3Hak «/» yKasblBaeT Ha YeTbIPEXNPOBOAHYI0 TpexasHy pacnpedenuTensHyo cucteMy. MeHbllee 3HaueHue
COOTBETCTBYET HaNpPMKEeHW Mexady (hasoil U HeMTpankl, a bBonbllee 3HaYeHWe COOTBETCTBYET HANPSHKEHUID Mexay
dazamu. Ecnv ykasaHo TONMbKO OOHO 3HAYeHWe, OHO OTHOCMTCA K TPEXMpPOBOOHbLIM, TpexasHbiM cucTemMaM 1 yKkasbl-

€ HoMuHanbHBIE HaNpskeHWsa Ana ogHodasHbIX cucTeM B AnoHuK coctaenaoT 100 B unu 100—200 B. OpHako
3HaYeHNe HOMUHANBHOIO MMMYNbLCHOO BblAEPXKUBAEMOTO HANPSXKEHUA ANA aTKX HAaNpPsXXeHWA onpeaensieTca ua ctonb-
LOB, NPUMEHUMbIX K HANpsBkeHUo mexay dpasor u HeiTpaneio 150 B (cM. npunoxeHue B).

Tatnuua F.2— Bo3gylwHble 3a30pbl 414 BbIAEPKUBAHWA NEepPexogHbIX NepeHanpaKeHnn

MuHMManeHblE BO3AYLLIHBIE 3a30pkl HA BbicoTe A0 2 000 M Hag ypoBHEM MOPS, MM
Tpebyemoe umnynscHoe Cnyyan A — HeogHopogHoe none (cMm. 3.1.27) Cnyyan B — ogHopogHoe none (cm. 3.1.26)
BblOepXKUBaEMoe
HanpskeHue 2, kB CreneHb 3arpasHeHns © CTeneHb 3arpsiaHeHns ©
1 2 3 1 2 3
0,33P 0,01 0,01
0,40 0,02 0,02
0,50P 0,04 0,04
0,2¢d 08¢ 02¢d 0,8¢
0,60 0,06 0,06
0,80P 0,10 0,10
1,0 0,15 0,15

52

GostExpert.ru
https://GostExpert.ru/gost/gost-60664-1-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68926
https://gostexpert.ru/gost/gost-60664-1-2023?utm_source=pdf&utm_medium=68926&utm_term=page

FOCT IEC 60664-1—2023

OkoH4yaHue mabnuus! F.2

MuHMManbHble BO3AYLUHBLIE 3a30pbl Ha BeicoTe 40 2 000 M Haa ypoBHEM MOPS, MM
Tpebyemoe nmMnynscHoe Cnyyan A — HeogHopogHoe none (cm. 3.1.27) Cnyuan B — ogHopogHoe none (cm. 3.1.26)
BblAEepXKUBaEMOE
HanpskeHue 2, kB CTteneHb 3arpsisHeHns © CTeneHb 3arpasHeHus ©
1 2 3 1 2 3
1,2 0,25 0,25 0,2 0,24
1,50 0,5 05 TP 03 0,3
2,0 1,0 1,0 1,0 0,45 0,45 0,849
250 1,5 1,5 15 0,60 0,60
3,0 2,0 2,0 2,0 0,80 0,80
4,00 3.0 3,0 3,0 142 1,2 1,2
5,0 4,0 4,0 4,0 1.5 1,5 1,5
6,00 5.5 55 5,5 2,0 2,0 2,0
8,0b 8,0 8,0 8,0 3,0 3,0 3,0
10 11 11 11 3.5 3,5 3,5
120 14 14 14 45 4,5 4,5
15 18 18 18 5,5 55 55
20 25 25 25 8,0 8,0 8,0
25 33 33 33 10 10 10
30 40 40 40 12,5 12,5 12,5
40 60 60 60 17 17 17
50 75 75 75 22 22 22
60 90 90 90 27 27 27
80 130 130 130 35 35 35
100 170 170 170 45 45 45

@ [laHHoE HanpsbkeHue ABMNAeTCS:

- Ana dyHKUWOHANbHOW W30MAUMM, ANS OCHOBHOW W3ONAUMM, NOABepraeMoi BO3OEWCTBUIO HaMPSAMYK WK
3HAYUTENBHOMY BIUAHWUIO NMEepexofHbIX NepeHanpsHikeHWn oT anekTpudeckon cetn (cMm. 5.2.2.2, 5.2.2.3 n 5.2.4) —
HOMMWHAaNBHBIM MMNYMNBECHBIM BhIAEDKMBAEMbIM HanpsxeHvem obopygoeaHms,

- ANsi 0CTanbHOW OCHOBHOW M3onsaunK (cM. 5.2.5) — HaubornbLWwmM UMMYMNECHBIM HanpsiKeHUeEM, KOTOPOe MOXKEeT
BO3HUKHYTbL B LENW.

b MpeanoutuTenLHLIE 3HaYeHUs, KaKk ykasaHo 8 4.2.2.1.

¢ [lna maTtepuana nedaTHOW NnaTbl MPUMEHSIOTCA 3HAYEHWA ONA CTEMNEHW 3arpss3HeHust 1, 3a UCKIHYEeHMeM
TOro, YTO 3Ha4YeHWe He A0MKHO BblTe MeHee 0,04 MM, Kak ykasaHo B Tabnuue F.5. MuHuMmaneHeiM TpeboraHrem ans
YMEHbLUEHMA BO3AYLHOIo 3a3opa ABNAETCA 3almTa C NOMOLLEBHD BICOKOKa4eCTBEHHOMO NasnbHOro pesucra.

d MuHUManbHble BO3ayLWHbIE 3a30pbl, YKa3aHHble OnA cTeneHen 3arpAsHeHna 2 1 3, OCHOBRaHL! Ha CHUMXEHHbIX
BblAEPXKMBAEMbIX XapakTEpPUCTUKaX COOTBETCTBYHOLWEIO NyTHU YTEYKK B YCNOBWUAX BNa*XHOCTKN.

€ Paamepbl ANs CTENEHW 3arps3HeHns 4 Takne Xe, Kak U NS CTENEHW 3arpasHeHns 3, 3a UCKMIOYeHUEM TOTO, YTO
MWHMMarbHbBIA BO3AYLUHbIA 3a30p cocTaBnaeT 1,6 Mm.
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Tatnuua F.3— OgHogaszHbie TPEXNPOBOAHLIE UMW ABYXMNPOBOAHbLIE CUCTEMbI MEPEMEHHOMO U NOCTOSHHOMO TOKa

HanpsikeHus, paunoHanmanposaHHble ans Tabnuuel F.5, B
HomuHaneHoe HanpsixeHue [nsa nsonaymm me daszammn @ A8 UBANFUNM MENGIY (idE0M
PRt b u Ay 1 3a3emreHuem 2
3NeKTpu4ecknx ceren °, B
ST ——— Tpexnpoao,gHble cucTemsl
C 3a3eMNEeHHOI cpeaHel TOYKon
12,5 12,5 —
24
25 —
25
30 32 —_
42
48 50 —_
50¢
60 63 —_
30—60 63 32
100 ¢© 100 —
110
125 —
120
150 © 160 —_
200 200 —
100—200 200 100
220 250 —
110—220
250 125
120—240
300°¢ 320 —
220—440 500 250
600 ¢ 630 —
480—960 1 000 500
1 000 ¢ 1 000 —
1 500¢-d 1 500 —_
8 YpoBeHb M30MALMN MeXay hazoi 1 3eMnell ANsS He3a3eMMNeHHbIX CUCTEM UMW CUCTEM 3MeKTPUYECKUX CETEN
C 3a3eMneHHon Yyepes conpoTueneHne HEﬁTpaﬂbD TaKOW Xe, Kak 1 MeXxny CbaSaMM, NOCKONbKY pa6oqee HanpsxeHune
OTHOCUTENLHO 3emMnu MBOM haskl Ha NpaKTUKe MOXKET NPUBIMKATLCA K MOMHOMY HanpsxeHuio Mmexay gazamu. 3T1o
CBA3aHO C TEM, YTO CbaKTHLIeCKOE Hanps>XeHe OTHOCUTENbHO 3EMITM ONnpeaenAaeTcAa ConpoTuBneEHNEM WM3onAUuMKn KU
E€MKOCTHbIM CONPOTHUBNEHMEM Ka}KJJOI;'I cpasu OTHOCUTENbHO 3eMNU. Takum oGpaaom, HW3KOe (HO npmemnemoe) conpo-
TUBMNEHWE N30MALUK 0OHON dhasbl MOXKET PaKTUYEeCKM 3a3eMNUTL €e U NOOHATL ABE ApYrMe 40 NOMHOro HanpskeHus
Mexay CbaSaMM OTHOCUTENbHO 3eMINN.
b 1151 COOTHOLLEHNS C HOMWHANBLHEIM HanpsxeHuem cM. 5.3.2.2.
¢ 31K 3HaveHuns COOTBETCTBYHOT 3Ha4€HUAM, NpuBeaeHHbIM B TaGJ'IVIL!,E F.1.
d Tonbko and 3Ha4YeHW NOCTOAHHOIO TOKA.
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Tabnuua F.4 — TpexdasHble YeTbIPEXNPOBOAHBLIE UMW TPEXNPOBOLAHLIE CUCTEMbI MEPEMEHHOMO TOKa

HomuHansHoe HanpsixkeHne
anekTpuyeckux ceten ¢, B

HanpsixeHusa paunoHanuanposaHHble ans Tabnuubl F.5, B

[Ona nsonaunn mexay dgasamm

Onsa nsonauun mexgy dason 1 3asemneHvem

Bce cuctemsl

TpexdasHsie
YeTblpeXNpoBOAHbIE
CUCTEeMbI
C 3a3eMNeHHoN

TpexdasHble TpexnpoBoaHbIe
cucTembl be3 sazemneHuns @
NN cucTembl TUNa
TPEYronbHUK C 3a3eMMNeHHON

HelTpanbto P chazoin
60 63 32 63
110
120 125 80 125
127
150 d 160 — 160
200 200 —_ 200
208 200 125 200
220
230 250 160 250
240
3004 320 — 320
380
400 400 250 400
415
440 500 250 500
ggg 500 320 500
575 630 400 630
600 d 630 — 630
ggg 630 400 630
720
830 800 500 800
960 1 000 630 1 000
1 000d 1 000 —_ 1 000

TPEeXNpPoOBOAHbLIX CUCTEM.

@ YpoBeHb WM30NsAUUn Mexay ason 1 3emnei ans HezaseMIeHHbIX CUCTEM UMW CUCTEM 3MEKTPUYECKUX CETE
C 3a3eMIEHHON Yepea CONpPOTUBNEHUE HEINTParnbI TAKOM Ke, Kak 1 Mexay dasamu, Nockornbky paboyee HanpsskeHwe
OTHOCUTENBHO 3eMINK NGO hasbl Ha NPaKTUKe MOXET NPUBNKATLCA K NOMHOMY HanpsiKeHWo Mexay dasamu. 310
CBA3AHO C TeM, YTO (DAKTMYECKOE HanpsKeHWe OTHOCWTENBHO 3eMIU onpefdenseTcs CONnpOTUMBIEHWEM U30NAUMU Y
€MKOCTHbIM COMPOTUENEHNEM KaXO0M a3kl OTHOCUTENBHO 3eMNn. TakuMm 06pasoM, HU3KOE (HO NPUEMMEMOE) CoMnpo-
TUBMNEHUE U3OMALUKM OOHOW ha3bl MOXET haKTUYECKU 3a3eMIUTb e U NOAHATL ABE APYrue A0 MOMHOro HanpsiKeHus
Mexay hazamm OTHOCHUTENLHO 3eMITH.

b Ons DﬁOpy,D,DBaHVIH, npegHa3Ha4YeHHoro ana npMMeHeHuA Kak Cc Tpexcba(iHblM YeTbipexnpoBOAHbBIM, TAK U C
TDEXCbEISHbIM TPpexnpoBOOHbIM NMUTaHMWEM, 3a3eMIIieHHbIM U He3a3eMINeHHbIM, UCNOoMNb3yKTCA 3HaY4YeHWA TONbKO OnA

¢ [1NA COOTHOLUEHWA C HOMUHANBHBLIM HanpskeHuem cm. 5.3.2.2.
d 371 3HaUEHWNA COOTBETGTBYIOT 3HAYEHWAM, NPUBEAEeHHLIM B Tabnnue F.1.
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Tadtnuua F.5—TlyT yTeuku, UCKMKYaKLWmMe BbIXO U3 CTPOS BCMEOCTBUE TPEKUHIa

MUWHMManbHbIE 3HAYEHWSA ANWHBI nyTH YTEYKN, MM

MaTepuan
nevaTHoON nnatsbl
Kaa;giﬂi:ggzme CTeneHb 3arpasHeHnsa
HanpskeHue 2 € 1 of 1 2 3
B
[pynna matepuana
Bce,
Bce kpome lIb Bce | 1l I | Il e
10 0,025 0,040 0,080 0,400 0,400 0,400 1,000 1,000 1,000
12,5 0,025 0,040 0,090 0,420 0,420 0,420 1,050 1,050 1,050
16 0,025 0,040 0,100 0,450 0,450 0,450 1,100 1,100 1,100
20 0,025 0,040 0,110 0,480 0,480 0,480 1,200 1,200 1,200
25 0,025 0,040 0,125 0,500 0,500 0,500 1,250 1,250 1,250
32 0,025 0,040 0,14 0,53 0,53 0,53 1,30 1,30 1,30
40 0,025 0,040 0,16 0,56 0,80 1,10 1,40 1,60 1,80
50 0,025 0,040 0,18 0,60 0,85 1,20 1,50 1,70 1,90
63 0,040 0,063 0,20 0,63 0,90 1,25 1,60 1,80 2,00
80 0,063 0,100 0,22 0,67 0,95 1,30 1,70 1,90 210
100 0,100 0,160 0,25 0,71 1,00 1,40 1,80 2,00 2,20
125 0,160 0,250 0,28 0,75 1,05 1,50 1,90 2,10 240
160 0,250 0,400 0,32 0,80 1,10 1,60 2,00 2,20 2,50
200 0,400 0,630 0,42 1,00 1,40 2,00 2,50 2,80 3,20
250 0,560 1,000 0,56 1,25 1,80 2,50 3,20 3,60 4,00
320 0,75 1,60 0,75 1,60 2,20 3,20 4,00 4,50 5,00
400 1,0 2,0 1,0 2,0 2,8 4,0 5,0 5,6 6.3
500 1,3 2,5 1,3 2,5 3,6 5,0 6,3 71 30
, , , s i i ) f (7.9) d
8,0 9,0 10,0
630 1,8 3,2 1,8 3,2 4.5 6,3 (7.9) d (8.4) d (9.0) d
10,0 11,0 12,5
800 2.4 4,0 2,4 4.0 5,6 8,0 (9.0) d (9.6) d (10.2) d
12,5 14,0 16,0
1 000 3,2 5,0 3,2 5,0 71 10,0 (10,2)d (11,2)(, (12,8)d
16,0 18,0 20,0
1 250 — —_ 4,2 6,3 9,0 125 (12,8)d (14,4)(1 (16,0)d
20,0 22,0 25,0
1 600 — —_ 5,6 8,0 11,0 16,0 (16,0)d (17,6)¢ (20,0)d
25,0 28,0 32,0
2 000 —_ —_ 7,5 10,0 14,0 20,0 (ZD,D)d (22.4) d (25,6) d
32,0 36,0 40,0
2 500 —_ —_ 10,0 12,5 18,0 25,0 (25,6)d (28,8)d (32,0)d
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0O3Ha4aerT, 4TO NorpelwHoCcTb N3MepeHnA 6y,E.|ET MMETb BENWYKMHY TOrO Xe nopaaka.

MWHUManNbHbIE 3HaYEHWA ANWHBI NYTHU yTquw, MM
Matepuan
neYarHon nnarkl
CpepHe-
KBAAPATUMECKOE CTeneHb 3arpsasHeHns
HanpsxeHne 2 € 1 | of 1 2 3
B
[pynna matepwana
Bce,
Bce kpome Il Bce I 1] 1l | 1] 1o
40,0 450 50,0
3 200 — — 125 16,0 22,0 32,0 (32’0)d (36,0)d (40!0)(1
50,0 56,0 63,0
4 000 — - 16,0 20,0 28,0 40,0 (40,0) ¢ (44.8) (50,4) 4
63,0 71,0 80,0
5 000 — — 20,0 25,0 36,0 50,0 (50,4)¢ (56,8) ¢ (64,0)¢
80,0 90,0 100,0
6 300 — — 25,0 32,0 45,0 63,0 (64,0)¢ (72,0)¢ (80,0)¢
100,0 110,0 125,0
8 000 — — 32,0 40,0 56,0 80,0 (80,0)¢ 88.0)9 | (100,0)¢
125,0 140,0 160,0
10 000 — — 40,0 50,0 71,0 100,0 (100,09 | (112.0)¢ | (128.0)¢
12 500 — — 50,0¢ 63,0°¢ 90,0¢ 125,0¢ — — —
16 000 — — 63,0°¢ 80,0°¢ 110,0¢ 160,0¢ — — —
20 000 — — 80,0°¢ 100,0 ¢ 140,0 ¢ 200,0¢ —_ — —
25 000 — - 100,0© 125,0°¢ 180,0°¢ 250,0¢ —_ — —
32 000 — — 125,0¢ 160,0¢ 220,0¢ 320,0¢ — — —
40 000 — — 160,0 ¢ 200,0¢ 280,0¢ 400,0¢ — — —
50 000 — — 200,0¢ 250,0¢ 360,0¢ 500,0 ¢ —_ — —
63 000 — — 250,0¢ 320,0¢ 450,0¢ 600,0¢ — — —
MpumeyvyaHune — Bbicokas TOYHOCTb 3HAYEHWI PACCTOAHWA YTEYKW, NPUBEAEHHEIX B AaHHOW Tabnuue, He

pebep (cMm. 5.3.3.7).

fCcm. 5.3.3.8.

@ [laHHOE HanpsXKeHWe SBNAETCA ANns:

- (hyHKUMOHaNbLHON n3onaumnn (cm. 5.3.4) — ycTaHOBUBLLUMMCS paboyuM HanpsikeHWeM;

- OCHOBHOW M AOMNONHUTENBHON M30MALMK LIENW, MATAIOLLENCH HENMOCPEOCTBEHHO OT anekTpudeckon cetu (cm. 5.3.5), —
HanpsKeHWeM, palnoHannaMpoBaHHbIM no Tabnuue F.3 unm F.5, ocHOBaHHBIM HAa HOMWHANBHOM HanpsKeHur obopy-
[0BaHWA UMW HOMUHANBHOM HanNpPsKEHUW U30NALIUK;

- OCHOBHOW W OOMOSMHUTENBHON M30MAUMK cucTeMbl, 060PYOBaHWMA U BHYTPEHHUX LIENEN, HE NUTAKLWMXCA He-
nocpeacTBEHHO OT aneKkTpuyeckon cetn (cM. 5.3.5), — Haubonbwmnm cpefHeKkBaApaTUYHbIM HanpsKeHWemM, KoTopoe
MOET BO3HUKHYTE B cucTeme, 060pyaoBaHMM UMM BHYTPEHHEN LENW, NMPW NMTAHWW HOMWHAINBHBLIM HAMPKeEHWEM WU MpK
Hanbonee HebnaronpUATHOM COYMETAHWM YCIIOBMIA 3KCMyaTaLuK B Npedenax HoMUHarbHbIX 3Ha4eHuidi 0bopynoBaHUs.

b [1nA cTeneHu sarpsaHeHus 3 1 HanpsbkeHns Bonee 630 B He pekoMeHayeTcs NpUMeHsTs rpynny martepuanos llb.

N I'Ipe,u,BapMTean ble JaHHble Ha OCHOBE 3KCTpanondauuu. TexHUYECKUE KOMUTETHI, pacnonararowne ,n,pyroﬁ NH-
cbopmau,neﬁ, OCHOBaHHOW Ha COOCTBEHHbBIX OMbITHBIX AaHHbIX, MOTYT NCNONb30BaTb CBOW 3HA4YE€HWA PAa3MeEpPOB.

d 3HaueHud, YKa3aHHble B ckobkax, MOTYT NPUMEHATBECA OANA YMEeHbLUEHWUA NYTU YTEYKK B Cny4Yae NCNONbL30BaHWUA

€ NonyckaeTca NMHENHaa MHTeprnonauna Mexay AByMS 3Ha4YeHuaAMU HanpskeHus (cMm. 5.3.4, 5.3.5).
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Tatnuua F.6— McnblTaTenbHble HAaNPsXeHWa Ans NPOBEpKM BO3AYLLHbLIX 3a30P0B, HO Ha pasHbIX BbICOTax

HomuHansHoe umnynscHoe |  MmnynbcHoe ucnsitarensHoe MMnynbcHoe nenbiTatensHoe MmnynscHoe ncnbiTarternbHoe

BbIAEPHKMBAEMOE HanpsKeHWe Ha ypoBHe HanpsikeHue Ha seicoTe 200 m HanpsikeHve Ha seicoTe 500 m
Hanpsixexue U, kB mops U, kB Hagd ypoeHem mops U, kB Haa ypoeHem mopsi U, kB

0,33 0,357 0,355 0,350

0,5 0,541 0,537 0,531

0,8 0,934 0,920 0,899

1,5 1,751 1,725 1,685

25 2,920 2,874 2,808

4,0 4,923 4,824 4,675

6,0 7,385 7,236 7,013

8,0 9,847 9,648 9,350

10,0 12,309 12,060 11,688

12,0 14,770 14,471 14,025

15,0 18,464 18,091 17,533

MpumevyaHue 1 — lNoscHeHUA OTHOCUTENBHO HaKTOPOB (aTMocdepHoe AaBneHue, BelcoTa Haj YPOBHEM
MOpsi, TemnepaTypa, OTHOCUTENbHAs BAAXHOCTb), BAWAKLMX HA 3MNEKTPUYECKYID MPOYHOCTE BO3QYLUHbIX 3330pPOB,
npvBeaeHbl B 4.7, a nonpaBo4vHble KoadhduumeHTel — B 6.2.2.1.4.

MpumeyaHue 2—TpuUCNbITAHAN BO3AYLLIHbIX 3330P0OB UCMLITATENBHOMY HanpsxxeHuo 6yaeT nogsepraTecA
COOTBETCTBYIOLLAA TRepAasA n3onauma. NMockonbKy UMNynbLCHOE UCMBITATENBHOE HanpshkeHue, ykazaHHoe B Tabnuue F.6,
YBEMUYEHO OTHOCUTENBHO HOMUHATNBHOMO BbIAEPXMBAEMOro MMNYMNBCHOMO HaMNpPsKeHUs, TO TBepaas U3onsuus OomxKHa
ObITb CNpOEKTMpOBaHa COOTBETCTBYHLIMM 00pasom. 3TO NPUBOAWUT K YBEINUYEHWID UMMYMNbLCHOW BblAEpXMBaIOLLEN
cnocoBbHOCTHM TBEPAON U30MALIMK.

Tatnuua F.7 — TpeboBaHMA K KOHOWLMOHWPOBAHUIKO TBEPAON N30NALNK

W Temnepartypa, OTHOCKTENbHAsA [MponomKMTensHOCTb, Konndectso
cribiTaHue ! .

c BMNaXHOCTk, % Y UMKNoB
a) Cyxoe Tenno +55 — 48 1

b) MameHeHne TemnepaTypbl C 3agaH-

" OnutensHOCTb
HOW CKOPOCTbK M3MeHeHus, ucnoitaHne | OT —10 go +55 — MKnA — 24 3
Nb no IEC 60068-2-14:2009 H

c) Tennoeov ygap (BbICTpoe W3MeHe-
HUe TemnepaTypbl, ucneitaHe Na no | Ot —-10 go +55 — b —
IEC 60068-2-14:2009)

d) BnaxHoe Tenno, NoCTOAHHLIA PexXuM 30/40 2 93 96 1

MpumeyaHue — [ns ucnbiTaHWsa BNaXHbIM TEMMOM B HEKOTOPLIX CTaHA4apTax A0 CMX MOpP UCMOMb3yeTcs
Temnepatypa 25 °C.

8 CtaHgapTHaa TemMnepartypa UCMbITaHWA BNa)KHbIM TENNoM ykasara B IEC 60068-2-78.

b INMTENbHOCTL N3MEHEHWs TeMMEepaTypbl 3aBUCIT OT TEMNSIOBOWN NOCTOAHHOI BPeMeHu 1cnbiTyeMoro obpasua,
cm. |EC 60068-2-14:2009.

58

GostExpert.ru
https://GostExpert.ru/gost/gost-60664-1-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68926
https://gostexpert.ru/gost/gost-60664-1-2023?utm_source=pdf&utm_medium=68926&utm_term=page

FOCT IEC 60664-1—2023

Tabnwuua F.8 — OnpegeneHve pasmepoB BO3OYLLIHbLIX 3a30P0B ANA BblASPXUBAHWA YCTAHOBUBLLMXCA MUKOBbLIX Hanpsixe-
HUI, BPEMEHHbBIX NEPEHaNPAXEHUI MM NOBTOPALUMXCS MUKOBLIX HANPsxeHui P

MuH1ManbHble BO3OyLUHbIE 3a30pbl Ha BbicoTe Ao 2 000 M Hag ypoBHEM MOPSA, MM
Hanpskexwne 2
(nukoBoe 3HadeHne) P, kB Cnyuyait A — ycnoBus HEOOHOPOAHOMO Cnyyain B — ycnosus ogHoOpoAHoOro nons
nons (cm. 3.1.27) (cm. 3.1.26)

0,04 0,001 ¢ 0,001 ¢
0,06 0,002 °© 0,002 ¢
0,1 0,003 ¢ 0,003 ¢
0,12 0,004 ¢ 0,004 ¢
0,15 0,005 ¢ 0,005 ¢
0,20 0,006 ° 0,006 ©
0,25 0,008 ¢ 0,008 ¢
0,33 0,01 0,01
0,4 0,02 0,02
0,5 0,04 0,04
0,6 0,06 0,06
0,8 0,13 0,1

1,0 0,26 0,15
1,2 0,42 0,2

1,5 0,76 0,3
2,0 1,27 0,45
2.5 1,8 0,6
3,0 24 0,8
4,0 3.8 1,2
5,0 57 1,56
6,0 7.9 2

8,0 11,0 3

10 15,2 3,5

12 19 45

15 25 5.5

20 34 8

25 44 10

30 55 12,5
40 77 17

50 100 22

60 27

80 — 35
100 45
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OkoHYaHue mabnuuyesi F.8

NMpumeyaHune — Ecnun Ha BO3ayLWHbIE 3230Pbl BO3AENCTBYIOT YCTAHOBMBLUMECH NNKOBbBIE HAMNPSKEHWA 3Ha-
YeHnem 2,5 kB unu Gonee, To paamepbl, COOTBETCTBYOLLME BenUyuHe npobos 13 Tabnuubl F.8, He MoryT obecneyunTs
paboty 6e3 NoABNeHWA KOPOHAaPHbIX Pa3pAdoB (HacTUYHBIX pa3panos), 0cobeHHo B YCNOBMAX HEOAHOPOAHOIO NOIA.
[na Toro 4Tobkl 06ecneynTs paboTy 6e3 KopoHapHOro paspsga, npeanoyTUTensHO NMBo ncnone3oBaTk Gonblune pas-
Mepbl BO3AYLWHEIX 3830p0B, Kak ykasaHo B Tabnuue F.9, nubo ynyywmnTte pacnpegenexne nons.

@ 3HaueHuUs1 BO3AYLUHbIX 3330pOB ANA APYTX HANPSBKEHWIA onpeaensioT nyTeM UHTEPNONALMY.

b [1ns ycTaHOBMBLLErOCA NUKOBOTO HANPSKEHWA 1 NOBTOPSIOLLEroca MUKOBOO HAMNPSKEHUA CM. PUCYHOK 1.

€ 3TW 3Ha4YEeHWs OCHOBaHbI HA SKCNeEpPMMEeHTarnbHbIX OaHHbIX, MONY4YE€HHbIX NMPX aTMDC(bepHOM AaBleHnn.

Tabnuuya F.9 — [dononuutensHas wHdopMauMs Ans OnpefeneHnus pasMepoB BO3AYLIHLIX 3230pPOB, WCKITHOYALLMX
YaCTUYHBINA paszpsag

MuHUManbHbIE BO3AYLUHBIE 3A30pbl Ha BbicoTe Ao 2 000 m
Hanpskerme 2 (nukoBoe 3HaveHwe) °, kB HAL:YPOBHEM MOPA, MM
Cny4an A — ycnoBus HeogHopogHoro nons (cm. 3.1.27)

0,04
0,06

0,1
0,12
0,15
0,20
0,25
0,33 Kak ykazaHo gna cnyyasa A
0.4 13 Tabnuubl F.8

0,5

0,6

0,8

1,0

1,2

1,5

2,0

2,5 2,0

3,0 3.2

4,0 11

5,0 24

6.0 64

8,0 184

10 290

12 320
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OkoH4yaHue mabnuus! F.9

FOCT IEC 60664-1—2023

HanpsxeHue 2 (nukosoe 3HaueHue) P, kB

MuHUManeHbIe BO3AYLIHbLIE 3a30pbl HA BbicoTe Ao 2 000 m
Hap YpOBHEM MOPSi, MM

Cnydan A — ycnoeusi HeogHopoaHoro nons (cm. 3.1.27)

15

20

25
30

40
50
60
80
100

& 3Ha4eHWs1 BO3OYLUHbIX 3330POB AN APYTWUX HaNpsiKeHWid onpedensoT NyTeM MHTEPNONALMM.
b [Ins ycTaHOBMBLLErOCA MMKOBOTO HAMPSHKEHNA 1 NOBTOPSAIOLLErOCS MMKOBOMO HANPSHKEHWA CM. PUCYHOK 1.
¢ B ycrnoBusiX HEOOHOPOLHOTO MO HEBO3MOXHO ONpefenuTs pasMepsl 6e3 YacTUUYHOro paspsaa.

MpumevaHune — Ecnu Ha BO3OylWHblE 3a30pbl BO3AEWCTBYHOT YCTAHOBWMBLUMECH MWKOBbLIE HAMpPSXXKEHUA
3HaveHuem 2,5 kB unu 6onee, To paamepel, COOTBETCTBYHOLLME BENUYKMHE Npobos U3 Tabnuubl F.8, He moryT obecnevnTb
paboTy 6e3 nosiBNeHus KOpoHapHbIX paspaaoB (YacTUYHbLIX pa3psigoB), 0COBEHHO B YCMOBMAX HEOOHOPOAHOMO MOMS.
[Ona Toro 4T06bLI 0GecnednTe paboTy Ge3 KOpoHapHOro paspsada, NpeanodTUTenbHo NUB0o Kcnonb3opaTh Donblune
pasmMepbl BO34YLUHbIX 3230POB, Kak ykazaHo B Tabnuue F.9, nubo ynyywnTs pacnpegeneHue nons.

Tabnuya F.10 — MNonpaBoyHble ko3a@ULMEHTBI ANS U3MEHEHWSA BO3OYLUHbIX 3230p0B

BricoTa, m MonpaBo4HbIid KOahUUMEHT Ky ANSA BO3AYLWHLIX 3830p0B
0 0,784
200 0,803
500 0,833
1 000 0,884
2 000 1,000
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MpunoxeHue G
(cnpaBo4Hoe)

Onpep,eneHwe BO3OYLWHbLIX 3a30PpOB B COOTBETCTBUKN C 5.2

OnpegeneHle BO3RYWHLIX 3330p0B

!

OnpepensHve COOTRETCTRYIOLMX HENPAKEHWA U YCNOBMIA OKpYXaKLWed cpeaw No pasgeny 4
MepexogHwie nepeHanpaxeqyn (4.2.2)
BpeMeHHble NepeHanpsokeHun (4.2.3)

MoBTOpALLescs NHKOBGS HaNpskeHus U, (4.2.4)
YeTaHOBMBILGECH NWKOBOS HANPAMAHWE
YHacrora (4.4)
CreneHb 3arpAsHaHnA (4.5.2)
ACNeKTH okpyxalLed cpea (4.7)
PacnpefeneHne anexTpudeckoro nons (4.9)

“.2:6)

A

OnpsaensHXs pasMepoB BOIAYLLIHLIX 3330DOB B GOOTBSTCTEMM & MyHKTaMK 5.1 1 5.2,
YYMTHIBAA HANPAXEOHWA M YCNOBMA OKPYXAIOLWEH cpeabl COrnacHo pasneny 4

YacToma > 30 047
{5.1.2)

YmeHblLEHHE
BOAAYLIHLIX 3830p0B
33 CHBT NOKPBITHA,
2ANWBKA KOMNEYHO0M?
(5.1.3)

AononHnTensHLe TpeGoaaHUA —
s IEC 60864-4

LononHuTensHoie TpeboBaHns —
B IEC 60664-3

OnpagensHus BOZAYIWHLIX 3830POE [ANA OCHOBHOMH,
ACTNONHATENLHOA M YCUNeHHOW uaonaumM (5.2.5)

5

3

OnpenensHue pazMepoB XapAKTEPUCTUK

HanpsokaHue Uy,

- HomMuHansHoe MMIMYNECHOS BbIASPHMBABMOS

- BpemeHHoE NepeHanpxeHne (5.2.2.4)
- NoBTOpAIOLLEEcA NMKOBoE HANPsKeHWe U (5.2.2.4)
- YeTaHOBUBILISECH NMKGBOS HANPSKEHWE

C y4eTOM OGHOBHLEVHEOCHOBHBI! XAPaKTEPUCTHK
W BHYTPEHHWX MMKOBbIX HANPFAXEHMI M NEPEXoqHbIX NPOLECcOB

{5.222u5.223)

G224

Y
OnpeaeneHWe pasMepos
AT HOMWHARNEHOTS MMNYTIBGHOTO
BLUASPRNBABMOTO HAMPSDKBHUA
W BHYTPOHHMX NE@PEXDAHLIX NPOLECCOB

¥

Onpegenetne pasMepos
AN MAKCHMANBHBIX BPOMBHHOTO MePSHANPSDKOHIS,
YCTAHOBMBILGNOCA MMKOBOTD HANPSTHOHWA
1 NOBTOPAKILLSTOCA MMKDBOND HANPRKEHUA

PucyHok G.1, nuct 1 — OnpefeneHve BO3QyLWHbIX 3a30P0OB B COOTBETCTBUK C 5.2
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Yeonoaus
HeogHePOQHOM nona?
(5.2.3.2)

Her

Yenosua
HEOAHOPOAHOM NonA?
(5.2.3.2)

¥ Y

BosgywHbii 3asop cornacHo BosgyWwHLIA 3830p BosgywHbiii 3a3op BosnywHwi 3a30p
TaBnuue F.2 (cnyuaii A), yumToiBas: cornacHo TaGnuue F.2 cornacHo TaGnuue F.8 comacHo TaGnuue F.8
- TpefyeMoe UMNYNbCHOS {Mexay ciyqasamu A u B} {cnyqai A) (Mesxxay criyqasMu A 1 B)
BLIREMHMBABMOB HaNpIKeHWS
- CTENeHE 3aIPAIHeHKA
WenwiaHue no 6.2.2.1 WenbiTalve ne 6.2.2.1.3.2
NS NoATESPXASHUA ANA NOATBEPHASHKA
BO3AYLIHONS Sasopa BOAOYILHOMO 3830pa
I I

A

Tpebyambii BOROYLUHKIA 38300, HAMGONBLIMGA
U3 HeOBXOAUMBIX, YKA3AHHbIX BHILLG

MpuMeHASTEA Nk
youneHHas WaonaLmMa?

Her

' ¥

OcHoBHa#A U DONGNHATENBHaA

BoagyluHbiii 3a30p ANA YCUNOHHOH naonAumm {5.2.5): :

- Cnenyioiwee 60nee BLICOKOS MMITYIECHOS BhiGPXMBASMOB f"“""““" (5.2.5):

HanpsokeHWe (ecnM NPMMEHAETCA NpeonouTHTeNEHLIA pAg) HeracRaACTBOHHG IpUMEHAETCH
ONpeZensHHbIA 3a30p

= 160 % HOMWHANLHOMD UMMYINECHOM BhiAEPHMBAEMOrD
HaNpEKEHUA {BCNM HS NPYMBHASTCA NPEANOYTHTENBHLIA pAg}
- 160 % 3HEMOHMA BHYTREOHHEMO NEPEXOAHOM NpoLecta

- 160 % HOMUHANLHOTO BPOMBHHOIY NEPEHANPFKOHUA

- 160 % NOBTOPSAIOWIEINGA NMKOBOR HANPAXSHUA

- 160 % YCTEHOBWBLUEMOCH NUKOBOTO HANPFXEHWA

BoanyliHRIA 3830p KOPPEKTNDYSTCA
B COOTBATCTBMM ¢ TaBinuueid A2

BoicoTta > 2000 m?
(5.2.34)

Het

A

BoanylWwHLIA 3a3op

MpumedyaHue 1 — 3JT1a ONok-cxema NpeacTaBneHa TONbKO Kak crnpaBovHas MHdopmaums Ana nyylero no-
HUMaHua cogepxaHua 5.2. ObasaTtensHble TpeboBaHUA NpUBEOEH! B 5.2.

MpumeuvaHnune 2 — Pasmepbl yHKUMOHANBHON M30NAUMA MOryT BbiTh OnpedeneHsl aHanorMyHelM obpasom
¢ ydetom TpeboBanuin 5.2 n 5.2 4.

MpumedvyaHune 3 — Ecnu cobnogeHel TpeboBaHus 3awmTel Tna 1 no IEC 60664-3, To NpyUMeHsAeTcsa cTeneHb
3arpasHenuna 1 no |IEC 60664-1.

PucyHok G.1, nuct 2
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Mpunoxenne H
(cnpaBo4Hoe)

OnpegeneHue nyTen yTeuyku B COOTBETCTBUM C 5.3

OnpsaeneHne MyTH YTeHKK

!

OnpegeneHue cooTBETCTBYIOLUMX HaNpspKeHWA U YCIIoBUHA oKpyXarowei cpegbl No pasgeny 4

HomuHansHoe Hanpskedwe U, (3.1.17)
HemunanesHoe HanpsokeHre usonAuud U (3.1.18)
YoTaHoBvBILSOCA pabodss HanpxeHwa (4.2.5)
YacTota (4.4}

CreneHb 3arpasHaHns (4.5.2)
HacnayucHHLIA MaTepuan (4.6)
BnaxHocms {4.7.5)
MpogomkuTenbHOCTL BO3AeRCTBUA HanpsoKkeHeM (4.8)

'

OnpeneneHye pasmepos NyTel yTe4kd B cooTBeTcTBMM ¢ 5.1 M 5.3,
YYUTHIBAA HANPSOKEHWA 1 YGIOBMA OKPYKAIOLWEA cpeal COrnacHo pasgeny 4

YactoTa >30 L7
(5.1.2)

JononHutensHele TpeGoBaHKS —
B |[EC 60664-4

YmeHbleHWe

MYTER yTEHIM
28 CUAT NOKPBITHA,
3arvBKM KOMNayHaoM?

JononHuTensHolie TpeGoBaHKA —
B |[EC 60664-3

(5.1.3)

OnpegenaHMe  NyTeR yTEHKA ANA OGHOBHOR,
AONONHUTANEHON W YOUNBHHOW naonAumu (5.3.5)

A

HomuHanbHoe HanpsxeHwe waonAalun U, HoMUHaNLHoe
HanpsxeHue U, 1 ycTaHoBuBILeecA pabotee HanpsoHeHWe
{5.32.2)

A

OnpapenaHye cTaneHn
sarpsizHeHua (5.3.2.3)

A

OnpegeneHue rpynnb
marepuana (5.3.2.4)

PucyHok H.1, nuct 1 — OnpegeneHve nyTeit yTEMKW B COOTBETCTBUN C 5.3
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[ononHUTenNkHLIS ocobble GakTopbl (8cny NPUMeHAINTCN):
= nonoxeHwe MyTeid yreumm (5.3.3.2);

- hopMa U3ANALMOHHOA nosapxHeeTy (5.3.3.3);

= NPOACIMUTENBHOCTE BOANSACTBIA HanpskeHWA (5.3.3.4);
- uenansaceanve Gonblue ogHoro matepuana {5.3.3.6);

- NOABWXHEE TOKGNPOBOOALLME YacTh (5.3.3.8);

- pebpa (5.3.3.7}

Her Opyrve marepuanbi

Marepuan nevatHo# nnam Ha

Marepwan neyatHoi

| NG ¢

PaccToaHne myT yTeuiu comacHo Tabnuue F.5, PaccTosHue MyTM yTeukx cornacHo Tabnuue F.5
cTonbusl 2 M 3, YuHMTLIBARA: (cTonbuw 4-10), yuuTuiBaA:
- HaNpsDKaHWE; - HaNpsHXeHUE;
- CTENeHL SarpASHEHNA; - CTENEHE 3arpASHEHNA W
- rpynny marepuana {CAT) - rpyniny marepuana (CHUT)
KoMMoHeHTb, YCTaHOBNEeHHEe Ha
MaTeprane nesaTHoil nnams
(5.3.3.8)
I
YewneHHan Her

Y

WUIOMALMAT

Y

YOBOBHHOE 3HEMEHNE MYTH YTEHKA
comacHo Tafinuus F.5

MpUMEHABTES SHaYeHWE NYTH YTeHKY cComacHo
Tanuue F.5 HenocpeqcTBeHHo Ans
QCHOBHOWA WM SOMONHWATENBHON U30NALMKA

1

MyTs yTedian Het
< BO3QYLHOMG 3830pa

(5.3.2.5)

¥

YBanWYATE NYTh YTEMKM A0 SHAYEHHA
BO3OYILHOIO 3830pa cornacHo 5.2

HenocpencTBeHHE NPUMEHSTE  NYTh YTeHKM
cornacHo Tabnuue F.6 (ctonbusl 2-13)

¥

MyTh yTeuku

MpumevaHue 1— 3JT1a bnok-cxema npeacTaBneHa TOMbKO Kak CnpaBoyHas MHGOpMaLua AN NyyLero noHu-
MaHua cogepxaHua 5.3. ObazatensHble TpeboBaHWA npueBedeHsl B 5.3.
MpumeuvaHune 2 — Pasmepbl yHKLUMOHANBHOW M30MALMK MOryT BbITe onpeaeneHsl aHanorvyHeiM obpasom ¢
ydyetoMm 5.3 1 5.3 4.
MpumeuvaHnune 3 — Ecnu cobniogeHsl TpeboraHma 3awmTel Tna 1 no IEC 60664-3, To npUMeHAeTCca cTeneHb
3arpsasHenuns 1 no |EC 60664-1.
PucyHok H.1, nnct 2
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Mpunoxenue OA
(cnpaBo4Hoe)

CBegeHMUA 0 COOTBETCTBUM CChINOYHBLIX MeXOyHapodHbLIX CTaHOapTOB
MeXrocyaapcTtBeHHbIM CTaHOapTaMm

Tadbnuuya »OAA

ObosHa4eHne CCbINOYHOr CreneHb OBo3Ha4eHue 1 HauMeHoBaHue
MEeXJyHapoaHoro cTaHaapTa COOTBETCTBYUSA COOTBETCTBYIOLLETO MEKIOCYAAPCTBEHHOIO CTaHaapTa

IEC 60068-2-2 — * 1)
IEC 60068-2-14:2009 — &

IEC 60068-2-78 — * 2)
IEC 60270 — * )
IEC 61140:2016 — 44
IEC 61180:2016 — *

* CoOTBETCTBYHOLUMIA MEKTOCYAapPCTBEHHBIM CTAHAAPT OTCcyTCTBYET. [0 Ero NpUHATAA PEKOMEHOYETCHA UCMONL30-
BaTb NEpPEBOA HA PYCCKMIA A3bIK AAHHOMO MeXAyHapoaHOro cTaHaapTa.

1) B Pocowiickoit ®epepauun geiicteyetr FTOCT P M3K 60068-2-2—2009 «McnbiTaHna Ha BO3AEICTBUE BHELLHUX
thaktopoB. YacTb 2-2. McneiTaHus. MicneitaHue B: Cyxoe Tenno» (IEC 60068-2-2:2007).

2) B Poccwiickoin Penepauun aeitcteyer FTOCT P MAK 60068-2-78—2009 «McnbiTaHWs Ha BO3OENCTBUS BHELLIHMX
thaktopoB. YacTte 2-78. Mcnbitanms. Vicneitanne Cab: BnaxHoe Tenno, noctoaHHeln pexumy (IEC 60068-2-78:2001).

3) B Poccwiickoii ®egepauuu aeicteyet FOCT P 55191—2012 (M3K 60270:2000) «MeTofAs! MCnbITaHWiA BEICOKAM
HanpsixeHneM. 1amepeHns 4acTU4HbIX Pa3psgoB».

4) B Poccuitckon ®enepauuu geiicteyet FOCT P 58698—2019 (M3K 61140:2016) «3awmTa OT NOPaXKeHUs anek-
TPUHECKUM TOKOM. OBLLME NONOXEHWA ANA 3MEKTPOYCTAaHOBOK U anekTpoobopyaoBaHusy.
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[2] IEC 60216 (all parts) Electrical insulating materials — Thermal endurance properties (MaTtepvansl anekTponsons-
UnoHHkble. CBOMCTBA TEPMOCTOMKOCTH)

[3] IEC 60050-151 International Electrotechnical Vocabulary (IEV) — Part 151: Electrical and magnetic devices
(available at http://www.electropedia.org) (MexayHapoaHbI anekTpoTexHUyYecknii cnoeapb. Yacte 151. 3nektpu-
YyecKue W MarHUTHble YCTPONCTBA)

[4] IEC 60050-195 International Electrotechnical Vocabulary (IEV) — Part 195: Earthing and protection against electric
shock (available at http://www.electropedia.org) (MexgyHapoaHbIil 3NeKkTpoTexHUYecku crioeapb. Yacte 195. 3a-
3eMMEHWE W 3aLUMTA OT NOPANKEHUS ANEKTPUHECKUM TOKOM)

[5] IEC 60050-212 International Electrotechnical Vocabulary (IEV) — Part 212: Electrical insulating solids, liquids and
gases (available at http://www.electropedia.org) (MexayHapoaHbI anekTpoTexHu4Yeckuii crnoeapb. Yacts 212. Teep-
able, XKuakne 1 rasoobpasHblie aNeKTpoM3onALMOHHbIE MaTtepransl)

[6] |IEC 60050-312 International Electrotechnical Vocabulary (IEV) — Part 312: General terms relating to electrical
measurements (available at http://www.electropedia.org) (MexaoyHapogHblA 3NeKTPOTEXHUYECKUA CIOBapb.
YacTte 312. O6ume TeEpMUHEI, OTHOCALLMECH K ANEeKTPUYECKUM U3MEPEHUSM)

[71 IEC 60050-442 International Electrotechnical Vocabulary (IEV) — Part 442: Electrical accessories (available at http://
www.electropedia.org) (MexgyHapoaHbIi aNeKTpoTEXHUYECKNIA cnoBapb. YacTe 442. 3neKkTpuyeckMe akceccyaphbl)

[8] IEC 60050-581 International Electrotechnical Vocabulary (IEV) — Part 581: Electromechanical components for
electronic equipment (available at http://www.electropedia.org) (MexayHapoOHbld 3NeKTpOTEXHUYECKUA CroBaphb.
YacTte 581. OnekTpomexaHU4eckue KOMMOHEHThI AN 3MeKTPOHHOW annapartyphbl)

[9] IEC 60050-601 International Electrotechnical Vocabulary (IEV) — Part 601: Generation, transmission and distribution
of electricity — General (available at http://www.electropedia.org) (MexayHapoaHbIi 3NeKTPOTEXHWHECKWIA CIOBaphb.
YacTte 601. NpomnaBodcTBO, Nepedayda U pacnpefeneHue anekTpuyeckon aHeprian. ObLmne noHATUS)

[10] IEC 60050-614 International Electrotechnical Vocabulary (IEV) — Part 614: Generation, transmission and distribution
of electricity — Operation (available at http://www.electropedia.org) (MexgyHapogHbIA aNeKTPOTEXHUYECKUIA Cro-
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[11] IEC 60050-826 International Electrotechnical Vocabulary (IEV) — Part 826: Electrical installations (available at http://
www.electropedia.org) (MexgyHapoaHbIi aNeKTpoTEXHUYECKUA cnoBapb. YacTe 826. SnNeKTpuMyeCKMe YCTaHOBKM)

[12] IEC 60050-851 International Electrotechnical Vocabulary (IEV) — Part 851: Electric welding (available at http://www.
electropedia.org) (MexayHapoaHbIid aneKTpoTEXHNYECKUiA crnoBapb. YacTe 851. QnekTpocBapka)

[13] IEC 60050-903 International Electrotechnical Vocabulary (IEV) — Part 903: Risk assessment (available at http://
www.electropedia.org) (MexaoyHapoaHblA anekTpoTeXHUYecKnidA crnoapb. Yactb 903. OueHka pucka)

[14] IEC 60068 (all parts) Environmental testing (MicneiTaHna Ha Bo3aenCTBME BHELLHUX DaKTOpOB)

[15] IEC 60068-1:2013 Environmental testing — Part 1. General and guidance (McnelTaHua Ha BO3AEUCTBUE BHELLHNX
dakTopoB. Yacte 1. OBlwime nonokeHus U pykoBoACTBO)

[16] IEC 60085:2007 Electrical insulation — Thermal evaluation and designation (M3onsuusa anektpuyeckasn. Tepmude-
ckas oueHka u obo3HadeHune)

[17] IEC 60112:2003/AMD1:2009 Method for the determination of the proof and the comparative tracking indices of solid
insulating materials (MeTog onpegeneHnsa KOHTPONMbHOMO M CPaBHUTENBHOM MHOEKCOB TPEKWHIOCTOMKOCTU TBEePAbIX
M30NALMOHHLIX MaTtepuanos)

[18] IEC 60364-4-44:2007/AMD1:2015, IEC 60364-4-44:2007/AMD2:2018 Low-voltage electrical installations —
Part 4-44: Protection for safety — Protection against voltage disturbances and electromagnetic disturbances (3nek-
TpOYCTaHOBKU HW3KOBONLTHLIE. HacTe 4-44. 3awumTa B Lenax 6esonacHocTU. 3aliuTa oT peskux OTKNOHEHWN Hanpa-
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[19] |EC 60529 Degrees of protection provided by enclosures (IP Code) (Ctenenu sawmTel, obecneunBaemesle 0bonoy-
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IEC TR 60664-2-1 Insulation coordination for equipment within low-voltage systems — Part 2-1: Application guide —
Explanation of the application of the IEC 60664 series, dimensioning examples and dielectric testing (KoopgwHauusa
n3onauuy Ans obopyaoBaHMa HU3KOBOMBTHBIX cucTeM. YacTe 2-1. PykoBoacTBO No nprvMeHeHwuto. MNosicHeHne npu-
MeHeHusa ctaHgapTos cepum |IEC 60664, npyMepbl No pa3MepHOCTH U UCMbITaHWME U30NALMK)

IEC 60664-3:2016 Insulation coordination for equipment within low-voltage systems — Part 3: Use of coating, potting
or moulding for protection against pollution (KoopanHauus nzonauun ans obopyaoBaHUsA HU3KOBOMBTHLIX CUCTEM.
YacTb 3. Micnonb3oBaHWe NOKPLITUIA, repMeTu3auum u OopMOBKMA ANS 3alUWMTEl OT 3arpa3HeHus)
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Kntoyesble crnoea: KOOpOWHauua niondauunn, anekTpuyeckana maonduus, BO.?.,D,yLIJHbII?I 3a30p, NyTb YTEYKHU, U3-
MepeHWe, 3NMeKTPUYEeCcKoe UCTbITaHue, aNeKTPUYECKUi I'IDO6OPI
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