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lNpeouncnosue

Llenn, oOCHOBHble npuHUMNBLI K O6WMe npaBwia npoBefeHus paboT No MEeXrocyapCTBEHHOW cTaHaap-
Tn3aumm yctaHoBnewol [OCT 1.0 «MexrocygapcteeHHasa cuctemMa craHgaptusaumm. OCHOBHbIE  MOJIOXEHUA»
n TOCT 1.2 «MexrocygapCcTBeHHas cuctema craHgaptusaumn. CraHgapTbl  MEXrocygapcTBeHHble,  npasuia

M pekomeHZauuMM MO  MEXroCyfapcTBeHHol cTaHgapTusauun. [paBuna  paspaboTku, MPUHSATUS,  O6HOBMEHUs
N OTMEHbI»

CBefeHnsa o ctaHgapTe

1 nogroToB/EH PepepasibHbIM rocyfapCcTBeHHbIM O AKETHBIM ob6paszoBaTefibHbIM yypexaeHu-
eM BbiCWlero obpasoBaHua «HauuoHanbHbIA  MccnegoBaTenbCkuii - yHuBepeuter  «M3U»  (PFBOY BO  «HUY

«M3W») Ha OCHOBe COOCTBEHHOrO rMepeBOda Ha PYCCKMIA A3bIK aHI0A3bIYHON Bepcun CTaHAapTa, YyKasaHHOro
B MyHKTE 5

2 BHECEH ®egepasibHbIM areHTCTBOM M0 TEXHUYECKOMY PerynimpoBaHuio 1 MeTposiorum

3  TMPUHAT  MexrocyaapCTBEHHbIM ~ COBETOM MO CTaHdapTu3auuu,  MeTposaorum  un  ceptudmkaymm
(npotokon ot 25 ceHTs6psa 2023 r. Ne 165-1M)

3a npuHATNE NPOronocoBan:

KpaTkoe HaMmMeHoBaHWe CTpaHsbl Koz cTpaHbl CoKpallLeHHOEe HaVMeHOBaHWe HaLMOHAaIbHOro opraHa
no MK(MCO 3166) 004—97 no MK (MCO 3166) 004—97 no cTaHAapTusaumm
ApmeHns AM 3A0 «HaumoHasbHbIA opraH No cTaHgapTn3aummn

mMeTposornm» Pecnybnvkn ApMmeHus

Kunprusus KG KbipreisctaHgapT
Poccua RU PocctaHgapt
TamxuknctaH TJ Tamxu keta H ga pt
Y36ekucTtaH uz Y3ctaHpapT

4 Tpvkasom PefepasibHOro areHTcTBa MO  TEXHUYECKOMY perynvpoBaHuio u  metposiorum ot 30 OoKTAbps
2023 1. Ne 1295-cT MexrocyfapcTBeHHbli cTaHgapt FOCT |IEC 61643-31—2023 BBefeH B [JeiicTBue B kaue-
CTBE HauuoHanbHOro craHgapta Poccuitickoi ®depepaumm ¢ 1 Hos6pa 2024 1. ¢ nNpaBOM [OCPOYHOrO npume-
HeHus

5 HacTtoAwmin crtaHgapT WAEHTUYEH MexayHapogHomy cTaHgapty |EC  61643-31:2018 «YcTpoiicTBa 3a-
WMTbl OT NepeHanpsXeHUA HU3KOBOMbTHble. YacTb 31. TpeboBaHMA W MeTOAbl WUCMbITAHWIA YCTPOWCTB  3aLUuTbI
OT WMMY/NbCHbIX nepeHanpsbkeHuii  (Y3WM) pana  doTtoanekTpuyecknx cuctem» («Low-voltage surge protective
devices — Part 31: Requirements and test methods for SPDs for photovoltaic installations», IDT).

MexayHapoaHblii  cTaHg4apT paspabotaH nogkomuTeTom 37A «YCTpoiicTBa  3aluTbl OT  MepeHanpsxe-
HUA  HW3KOBOMbTHbIE», TeXHMYeckoro komuteta TC 37  «OrpaHMuMTeENn  NepeHanpsikeHuii»  MexayHapoaHoi
3/1eKTPOTEXHMYECKO komuccum (IEC).

Mpy nNpYMEeHeHWM HacToAWero craHjapta PeKoOMeHAyeTCs  MCMO/b30BaTb  BMECTO  CCbIIOYHbIX  Mexay-
HapoAHbIX CTaHA4ApTOB COOTBETCTBYWOLLME WM  MEeXroCy4apCTBEeHHble CTaHapTbl, CBEAEeHWs O KOTOpbIX Mpu-
BeieHbl B ONONHUTE/ILHOM NpUIoXeHnn JA.

[ononHutenbHele CHOCKM B TeKCTe CcTaHjapTta, BblAe/IeHHble KypCWBOM, TMNPUBEAEHbl 4718 MOSICHEHUSA
TekcTa opurnHana

6 BBEZIEH BINEPBbIE
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WHchopMaumsa o BBefeHUM B feiicTBUE (MpekpalieHun AeicTBUS) HAacTOSLWEro cTaHjapTa U usmMe-
HEHWI K HEMY Ha TeppuTOpPUM YKa3aHHbIX BbIle FOCYAapCTB My6nnKyeTCs B yKkasaTensix HaLuUOHasIbHbIX
cTaHjapTOB, M3haBaeMblX B 3TUX rocygapcTBax, a Takke B ceTuW VIHTepHeT Ha caliTax cooTBeT-
CTBYIOLUX HaLMOHA/IbHbIX OpraHoB Mo cTaH4apTu3aunn.

B cnyyae nepecMoTpa, U3MEHEHUA WA OTMEHbl HAaCTOSLWEro craHgapTa CoOOTBeTCTBYOWAA UH-
dopmauuss 6ygeT onybnukoBaHa Ha ouunasibHOM WMHTeEepHeT-caiTe MeXrocygapCTBEHHOIO coBeTa
no cTaHjapTu13aummn, MeTposiIorun 1 cepTudmkauum B KaTasnore «MexrocygapcTBeHHble CTaH4apTbi»

© IEC, 2018
© Odhopmnenne. PreY «NHCTUTYT cTaHAapTusayumn», 2023

B Poccuiickoii ®egepauum HacTosiMii  CTaHAApT He MOXeT ObiTb MNOIHOCTBIO WK
yaCTMUYHO BOCMPOM3BEAEH, TUPAXMPOBAH W  PacnpocTpaHeH B KauyecTBe  OUUMAILHOTO
u3gaHus 6e3 paspelieHus ®deaepanibHOTO  areHTcTBa MO TEXHWYECKOMY  PerynvpoBaHUI0
1 METPOSIOrUM
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BBegeHue

B HacTosllleM CTaHAapTe paccMaTpuvBalOTCS WCMbITAHWS Ha 6e30MacHOCTb U WCMbITaHUS A4S onpegesne-
HUS  pabouMx XapakTEPWUCTMK YCTPOMCTB 3alyTbl OT nepeHanpsbkeHnit  (Y3WM), noACOeAVMHEHHbIX K  CTOPOHE
MOCTOSIHHOFO TOKa  (DOTO3/IEKTPMUECKUX cuctem (®IC) B uUensax o6ecneyeHuss 3awuTbl  OT  MHAYUMPYEMbIX 1
NPSIMbIX FPO30BbIX Pa3PsiaoB.

PaccMaTtpuBaloT TpU kiacca UChbITaHWIA:

1) wucnbiTaHua knacca | npefHasHauyeHbl AN UMUTALMU  MMMY/IbCOB  FPO30BOTO TOKA MNpW €ro  YacTUYHOM

pacTtekaHun. Y3WI, nopsepraemble WCMbITAHWIO Knacca |, Kak MpasBuio, pPEeKOMeHAOoBaHbl A7  WUCMOJb30BaHuA
B MecCTax CW/IbHOrO BO3[ECTBUA, Hanpumep, BBOAblI 3/IEKTPONMUTAHUSA B 3[aHus, 3allyullieHHble cucTeMamu
MOJIHMESALLNTbI;

2) Y3UM, nogsepraemble wuMNy/abCam NepeHanpsikeHns  HebGOoNbLON  ANNTENbHOCTW,  WCMbITbIBAIOT MO
knaccy Il nnu lll;

3) no mepe BO3MOXHOCTe ncnbitaHns Y3 npoBoAAaTCA N0 NPUHLMUMY «HEPHOTO ALLMKa».

Mpy NnpoBeAeHNN NCNbITaHUI YUUTbIBAETCS, YTO:

- (poTOanekTpuyeckne anemMeHTbl, (DOTOINIEKTPUYEcKne Moayu, PoTo3nekTpuyeckne 6Hatapen ABNSAIOT-
CAl reHeparTopamu ToKa;

- BbIXOQHOW TOK (DOTOS/IEKTPUYECKMX TEeHepaTopoB 3aBUCUT OT 3HEpPreTUYeckol OCBEeLLeHHOCT  paboumx
noBepxHocTen hoTOINEKTPUYECKMX MOAYIEN 1N paboyein TemnepaTypbl MOAY/EN;

- TOK KOpPOTKOrO 3aMblkaHusi  (DOTO3NEKTPUYECKUX FEHEpaTOpOB  He3HauuTeNbHO  npeBblllaeT  pabdounii
BbIXOZHOW TOK;

- )OTO3NEKTPUYECKNE TeHepaTopbl MOAKNIYATCA  NocnefoBaTesibHO  W/WMAWM  NapannenbHo, pPesy/bTaTtom
4yero fBNSETCA MHOroobpasve HOMUWHASIbHbLIX 3HAYeHWli HanpshkeHWid, TOKOB WM MOLLHOCTU OT HECKOSIbKMX COTEH
BaTT (B yCTAHOBKaX B XWJIbIX MOMELLEHMAX) [0 HECKONbKMX MeraBaTT (4715 COMTHEUHbIX 3NEKTPOCTaHLMIA).

Cneumndpnueckme  anekTpuyeckne napameTpbl @H3C Ha CTOPOHE MNOCTOSHHOTO  ToKa  nNpeaycMatpusatoT
oco6ble TpeboBaHUs K UcnbiTaHusam Y3,

B IEC 61643-32 paccmaTpuBaloTCA MPUHUMNLI  BbibOpa W MpakTUYeckoro npuMeHeHns Y3UM B uenax
3aWmnTbl PIC 0T NepeHanpsHKEHWA.

OnekTpoTexHnyeckasi bubnumoTteka Anek
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MOCT IEC 61643-31—2023

MEXTOCYAAPCTBEHHbIA CTAHOAPT

YCTPOWICTBA 3ALWNTbI OT NEPEHAMPSXXEHUM HU3KOBO/IbTHLIE
Yactb 31

TpeboBaHUA N MeTOAbI UCMNbITAHWIA YCTPOMCTB 3alnThl OT MMMY/IbCHbIX NepeHanpshxeHni (Y3UM)
0151 (DOTO3MEKTPUYECKNX CUCTEM

Low-voltage surge protective devices.
Part 31. Requirements and test methods for SPDs for photovoltaic installations

Jata BBegeHna — 2024—11—01
C NpaBoM [OCPOYHOro NPUMeHeHUs

1 O6nacTb NPUMeEHeHUs

HacToawumid cTtaHgapT — pacnpocTpaHseTcs Ha  YCTpoCTBa  3aluTbl  OT  nepeHanpsbkeHuid  (Y3WI), npea-
Ha3HayeHHble [ONS 3alMTbl OT KOCBEHHbIX W MNPAMbIX BO3LENCTBUIA PO30BbIX WM WHbIX NEPEXOAHbIX MepeHa-
npsbkeHuii. [aHHble YCTPOCTBa npefHasHayeHbl ANA  NOACOEAMHEHUS Ha CTOpPOHE MOCTOSHHOTO Toka  ¢hoTo-
3NEKTPUYECKNX YCTAHOBOK, HOMUHA/IbHLIM HaNpsXXeHWeM NOCTOSHHOro Toka Ao 1500 B.

[aHHble yCTpoicTBa cogepxaTr, kaK MWHUMYM, OAWH HEeNMHEAHbIA KOMMOHEHT W npeAHasHayeHbl AN
orpaHu4eHVs  nepeHanpsbkeHWidi W OTBOAA WUMMY/bCHbIX TOKOB. Pabouve xapakTepuctuku, TpeboBaHua 6e3-
OnacHOCTW,  CTaHAapTHble  MeToAbl  MCMbITaHWA U HOMUHa/bHble  NapamMeTpbl  YCTaHOBMAEHbl AN AaHHbIX
YCTPOIACTB.

Y3WIM, cooTBeTCTBYOWME [AHHOMY CTaHAapTy, npefHasHauyeHbl WCKIIUUTENbHO /19 YCTaHOBKM Ha  CTO-
poHe nocToAHHOro Toka ®3C 1 Ha CTOPOHE NOCTOSAHHOIO TOKa MHBEPTOPOB.

Y3M ana  OTO3/M1EeKTPUYECKUX CUCTEM C  HaKOM/IEHWEM W XpPaHEeHWeM 3Heprun (Hanpumep, akKymyns-
TOpHble 6aTapewn, 6aTapen KOHAEHCATOPOB) HE paccMaTpPUBAatOTCS.

Y3UM c pa3genbHbiMM - BXOAHLIMM U BbIXOAHbIMWM  K1eMMaMu C  NocsiefoBarteflbHbiM  CONPOTUBIEHNEM
MeXAay YKasaHHbIMW K1eMMaMu (Tak HasblBaeMble [ByxBBOAHble Y3WIM cornacHo IEC 61643-11:2011) He pac-
cMaTpusatoTcs.

Y3WI, cooTBeTCTBYOWME AaHHOMY CTaHAapTy, npegHasHayeHbl A1 MNOCTOAHHOrO MOAK/IYEeHUs, T. e.
NoAK/OYEeHNe W OTK/IIOYEHWE TakuMx CcTaumoHapHbix Y3WUIM M MOXEeT BbIMOSIHATLCA  UCK/OYUTE/IbBHO C  WUCMNOJIb-
30BaHMEM UHCTPYMEHTA.

[JaHHblli cTaHOapT He pacnpocTpaHAeTCs Ha NepeHoCHble/MobUNbHble Y3UI.

MpumevaHne 1 — Kak npaswno, Y3UM pna dOTO3NEKTPUYECKNX YCTAHOBOK He COAEPXUT nocfiefoBartesibHoe
COMPOTVB/IEHUE MEXAY BXOAHLIMU 1 BbIXOAHBIMW KNIEMMaMM1 13 COOBPaKeHNn 3HeproathheKkTBHOCTY.
MpumeyaHne 2 — Ecnn B JaHHOM [OKYMEHTE YKasblBaeTCA CCblKa Ha CUCTEMY 3/EeKTPONUTaHus WaM cucrte-

My NUTaHuA, pedb naeT 0 CTOPOHE NOCTOAHHOIO TOKa q30T03]'IeKTpVI'~IeCKOl7I YCTaHOBKMW.

2 HopmaTuBHbIE CCbINIKU

B HacTosilem cTaHgapTe WCMosib30BaHbl HOPMATMBHbIE CCbIIKM Ha Ccregylowpe crtaHjaptel  [Ansa  Aatu-
pPOBaHHbIX CCbIIOK MNPUMEHAIOT TOMbKO yKasaHHOEe W34aHWe CCbIIOYHOro CcTaHgapTa, AN  HejaTupoBaHHbIX —
nocnegHee nsgaHue (BKNoYas Bce n3MeHeHus)]:

IEC 60060-1:2010, High-voltage test techniques — Part 1: General definitions and test requirements
(MeToauka BbICOKOBO/IbTHbIX UCMbITaHWA. YacTb 1. O6Lme onpesfeneHns u TpeboBaHust K UCNbITaHWSIM)
IEC 60068-2-78:2012, Environmental testing — Part 2-78: Tests — Test Cab: Damp heat, steady state

(McnbiTaHne Ha BO3delcTBME BHeWHMX oakTopoB. YacTb 2-78. WcnbiTaHusa. McnbitaHne Cab: BnaxHoe Ten-
10, YCTAaHOBMBLUNIACSI PEXMM)

M3paHue odmymanbHoe
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IEC 60529, Degrees of protection provided by enclosures (IP Code) [CTeneHun 3awmTbl, obecneuymBae-
Mble Kopnycamu (kog IP)]

IEC 60664-1:2007~, Insulation coordination for equipment within low-voltage systems — Part 1:
Principles, requirements and tests (KoopavHaumsa wm3onsuMm B 060pyAOBaHMM  HWU3KOBOJIbTHLIX  CUCTEM.
Yactb 1. MpuHumnbl, TpeboBaHNsA 1 UCMbITaHNS)

IEC 61000-6-3, Electromagnetic compatibility (EMC) — Part 6-3: Generic standards — Emission
standard for equipment in residential environments (2nekTpomarHuTHas coBmecTumocTb (OMC). YacTtb 6-3.
Obuwwe cTaHgapTtbl. CTaHAapT 3/MeKTPOMAarHUTHOM 3MUCCMU A1 XKWAbIX, KOMMEPYECKUX W  JIerkKuX MNpPOMbILL-
NIeHHbIX 06CTAHOBOK)

IEC 61180-12\ High-voltage test techniques for low-voltage equipment — Part 1: definitions, test and
procedure requirements (TeXHONMOIMA  BbICOKOBO/IbTHLIX  WCMbITAHWA  HWU3KOBOJIbTHOIO  06opyfoBaHusA. Yactb 1.
Onpegenexus 1 TpeboBaHNA K UCMbITAHUAM U METOAAM WCMbITaHWIA)

IEC 61643-11:2011, Low-voltage surge protective devices — Part 11: Surge protective devices connected
to low-voltage power systems — Requirements and test methods (YcTpoiicTBa 3awWmTbl OT MNEepPeHANPSHXEHWUIA
HM3KOBO/IbTHbIE. YacTb 11. YcTpoiicTBa 3awyTbl OT  NepeHanpshkeHwuit, MNOACOeAMHEHHbIE K HW3KOBOJ/IbTHBLIM
cucTeMam pacnpeeneHus anekTpoaHeprun. TpeboBaHWa U MeToAbl UCNbITAHWNIA)

IEC 62475:2010, High-current test technigues — Definitions and requirements for test currents and
measuring systems (MeTogbl WCMbITAHUS TOKOM GOMbLIOK BenuuMHbL.  OnpefdeneHwss u  TpeboBaHUs K Tokam
[ANA NCNbITAHUA N K U3MEPUTENIbHBIM CUCTEMAM)

3 TepMUHBbI, onpeaeneHns, CokpaleHnsi 1 0603HaUYeHNs

B HacToslLeM cTaHaapTe UCNOoMb3yTCA Crefyowme TePMUHbI, ONpeaeneHnst U COKpaLLeHus.

ISO wn IEC noagepxvBaloT TepMuHosormyeckse 6asbl  AaHHbIX  ANs UCNOMb30BaHWS B CTaHAapTusauuu
no cneayoLwuUM agpecam:

- Anektponegus IEC: goctynHa no agpecy http://www.electropedia.org/;

- nnaTgopma oHnanH-npocmoTpa ISO: gocTynHa no agpecy http://www.iso.org/obp.

3.1 TepMUHbI U onpefeneHns

3.1.1 ycTpoiicTBO 3awuTbl OT WMMY/AbCHbIX NepeHanpsbkeHwuid; Y3WUM  [Surge Protective  Device
(SPD)]:  YcCTpoiAiCTBO, KOTOPOE COAEPXMT MO KpailHein Mepe OAMH HENUHENHbI  KOMMOHEHT, NpefHa3HavyeHHbIN
NS OrpaHnyeHnst UMNYbCHbLIX NePeHanpPsHKeHNA U 0TBOAA UMMYIbCHbIX TOKOB.

MpumevaHne 1 — Y3UM ABAAeTCA  YKOMMJIEKTOBAHHbIM  YCTPOMNCTBOM C  COGCTBEHHbIMM  CpeacTBamu
NpUCOeUHEHS.

[[EC 61643-11:2011, 3.1.1]
3.1.2 opHoBBOogHOe Y3WUIM (one-port SPD): Y3WI 6e3 BKIOYEHHOrO nocnefoBaTe/ibHO MOMIHOrO  COMpo-
TUB/IEHUSA MEXY BblBOAAMM.

MpumeyaHne 1 — OgHoBBoAHOE Y3UIM MOXeT MMeTb OTAe bHble BBOAHON U BbIBOAHOW BbIBOAbI.
MpumevyaHne 2 — YcCTpoicTBa 3awmTbl OT MeperpyskM no TOKy, Hanpumep naaskMe MpefoxpaHuTenn umm
aBTOMaTUYeCK/e BbIKNOYaTENIN HE CUMTAlOTCA NOCNef0BaTe/IbHbIM CONMPOTUB/IEHNEM.

[IEC 61643-11:2011, 3.1.2, ¢ UsMeHeHnamu (fo6asneHo npuMmeyaHve 2)]

3.1.3 Y3UN, «kommyTupylowee HanpshkeHue (voltage-switching SPD): Y3WI, kotopoe B OTCyTCTBME
nepeHanpskeHWn CoOXpaHseT BbICOKOE MNOJIHOE CONPOTUMB/IEHWE, HO MOXET MIHOBEHHO W3MEHWTb €ro Ha Hus-
KOe B OTBET Ha CKa4OoK Hanpsh>XeHuns.

MpymeyaHne 1 — TuNUYHLIM MPUMEPOM 3/IEMEHTOB, WCMNOMb3yeMbix B Y3WI kommyTupylolero Ttuna, sBNs-
H0TCA paspsaSHUKK, ra3oBble TPYOKV 1 TUPUCTOPbI. VIX MHOTAa Ha3bIBaKT LYHTUPYIOWMMUW 3/1IEMEHTaMU.

[I[EC 61643-11:2011, 3.1.4, Cc uW3MeHeHusIMM (MEepBOHAYasIbHbIA TEPMUH YyKasbiBasicA Kak «Y3UIM  kommy-
TUpYIOLLIEro Tuna»)]

O 3ameHeH Ha IEC 60664-1:2020. OgHako A/1s 0AHO3HAYHOro cobgeHns TpeboBaHUsA HACTOSILLEro CTaH4apTa,
BbIP&XXEHHOIO B AaTUPOBAHHOI CCbl/IKEe, PEKOMEHYeTCs UCMO0b30BaTh TO/IbKO YKa3aHHOe B 3TOM CCbl/IKe u3gaHuve.

2) 3ameHeH Ha IEC 61180:2016. OaHako A/1si 0AHO3HAYHOTO CO6/0AeHMs TpeboBaHUS HACTOSILLIEro cTaHaapTa pe-
KOMEeHZyeTCs UCMo/Ib30BaTb TO/IbKO YKasaHHOe B 3TOM CCbI/IKE U3gaHue.

2
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3.1.4 Y3WN, orpaHnumBarowee HanpshkeHme (voltage-limiting SPD):  Y3WI, «koTopoe B OTCyTCTBME
nepeHanpspKeHnsi COXpaHsieT BbICOKOE TOSIHOe COMPOTWB/IEHWE, HO MOCTEMEHHO CHWKaeT ero C BO3pacTaHuWem
BOJIHbI TOKA W HaMpsHKeHWs.

MNpumevaHne 1 — TlpymMepom 3/1EMEHTOB, ucCnofib3yembix B Y3UI orpaHuumBarowiero Tuna, ABNSAKOTCA Bapwu-
CTOpPbI U AMOAbI C NAaBVHHBIM NPO60EM. Takne 3/1eMeHTbl MHOT4a Ha3blBAOT «OrPaHNUYUTENAMN».

[[EC 61643-11:2011,3.1.5, ¢ wu3mMeHeHusIMM (NEepBOHAYasIbHbIA TEPMUH yKasbiBasicd kKak «Y3WUM  orpaHu-
yMBaloLLEro Trna»)]

3.1.5 «kombuHmpoBaHHoe Y3WUI (combination SPD): Y3WM, cogepxawee 3N1eMeHTbl Kak KOMMYTUPYHO-
lero, TaK W OrpaHWYMBalOWEro TuMa, KOTOpble MOryT KOMMYTMPOBaTb W OrpaHuuMBaTb HanpskeHue, a TaKke
BbINO/IHATL 06€ 3TN hyHKUUN.

[[EC 61643-11:2011, 3.1.6, ¢ wu3MeHeHusAMM (NepBOHaYa/IbHbIA TepMUH YyKasbiBasica Kak «Y3UM  kom6u-
HUPOBAHHOTO TUMa»)]

3.1.6 Bug 3awmtbl (mode of protection): 3apgaHHbIi NyTb TOka MeXAy BbiBO4AMW, COAEPXaWMWi OAMH
VIV HECKOJIBbKO 3aLLUTHBIX 3/IEMEHTOB, /19 KOTOPbIX U3rOTOBUTESb YKa3blBAET YPOBEHb 3aLLMUThI.

MpuMeyaHne 1 — [aHHblii NyTb TOKA MOXET CoAepPXaTb A0MNO/IHUTE IbHbIE BbIBOAbI.

[[EC 61643-11:2011, 3.1.8, Cc wu3MeHeHuAMM (NepBOHaYasIbHbIA TEPMUH YyKasblBa/ICA KaK «BUA  3aWuTbl
Y3WM», po6aBneHo npumeyvaHue 1)]

3.1.7 HOMVHa/IbHbIN paspsaaHbIi Tok /, (nominal discharge current /): TMKoBoe 3HauyeHue TOKa, Mpo-
Tekawowero yepes Y3UM, ¢ chopmoii BosHbI 8/20.

[IEC 61643-11:2011,3.1.9, Cc wu3MeHeHuMAMU (NepBOHAY&/IbHLIA TEPMUH  YKa3blBa/ICS KaK «HOMMWHA/IbHbIN
paspsaHbIii TOK 415 nenbiTaHuii knacca [1»)

3.1.8 uMnynbCHbIM paspsigHbIi  Tok  Ans knacca  wenbimaduid | /. (impulse  discharge current  for
class | test /,): [nKkoBoe 3HauyeHne paspsgHOTO Toka, nNpoTekatolero uepes Y3WUM, onpefensiemMoe 3ajaH-
HbIM 3apsigoM Q, aHeprueit W/R n BpemeHeMm.

[IEC 61643-11:2011, 3.1.10]

3.1.9 mMmakcumanbHbIi  paspafgHbii - Tok /. (maximum discharge current /). T[ukoBoe 3HaueHue
ToKa, npoTtekawwero 4yepe3 Y3WUM, wumetowee dopMy BoOMHbl 8/20 v amnautygy B COOTBETCTBMM C Xapaktepu-
CTUKaMV 3a8B/IEHHbIMU NPOM3BOANTENEM.

MpumeuaHne 1 —/  paBeH unv npesbilaeT /.

[[EC 61643-11:2011, 3.1.48]

3.1.10 MakcumasibHOe HarnpshkeHWe MOCTOAHHOro Toka npu  npumeHeHun B ®PI3C U, (maximum
continuous operating voltage for PV application L/.,): MakcumanbHoe HanpsKeHue MOCTOSAHHOTO TOKa, KOTO-
poe MOXeT ObITb AMTENbHO MPWIOXKEHO K YCTPOWCTBY 3awmtbl Tuna Y3WIM, npefHasHayeHHOMY /18 YCTaHOB-
KN Ha CTOPOHE NMOCTOSAHHOro Toka P3C.

3.1.11 p/nTeNnbHbI  MNOCTOSHHLIA  TOK 4118  npumeHeHns B ®3C /., (continuous current for PV
application /.,): Tok, npoTekawwmii uyepe3 MOMIOKUTENbHYI0 1 OTpuuaTtesibHylo  knemmy Y3UI, pa6otarouiero
npv Acpy

3.1.12 ocTaTouHbIi TOK /o (residual current /,g): TOK, NpoTEKaOWWA Yepes KIemMMy 3alWUTHOro 3as3em-
NeHns BKIoYeHHoro Y3UIM npu L/, C CoeanHEHNAMM, BbINO/IHEHHLIMU COMMIACHO YKa3aHWAM U3TOTOBUTENA.

[IEC 61643-11:2011, 3.1.40, ¢ n3meHeHusimu (ykasaHo pasHoe 6a30B0e uchbiTaTe/lbHOe HanpshkeHue)]

3.1.13 conposoxpgatowmin  Tok /. (follow current /): TIMKOBLIA TOK, NOJABaEMbIi 3NEKTPUYECKOW  CUSIO-
BOI CUCTEMOI 1 Npoxoaawmin yepes Y3WIM nocne paspsgHOro TOKOBOTO UMMY/IbCa.

MNpymevaHue 1 — COI'IpOBO)K,CI,aPOLLI.VIVI TOK B 3HAUNTE/IbHON CTENEeHN oTInYaeTcs oT ANNTENIbHOro ToKa /va.

[IEC 61643-11:2011, 3.1.12, ¢ n3ameHeHusimu (fo6aBneHo npumeyaHune 1)]

3.1.14 HOMWHaNbHbIA TOK Harpyskm / (rated load current /): MakcuManbHblii  ANUTENbHLIA  HOMUHAb-
HbIli NOCTOSIHHBIN TOK, KOTOPbI MOXET NoZaBaTbCs Yepe3 BXOAHbIE/BbIXOAHbIE KneMMbl Y3UI.

[IEC 61643-11:2011, 3.1.13, ¢ uameHeHusimu (M3MeHeHHoe onpegenexue)]

3.1.15 ypoBeHb HampsbkeHus 3awmtbl U, (voltage protection level t/): MakcumasnbHoe —HanpsxeHue,
oxugaemoe Ha knemmax Y3WUM B pesynbTate WMMAYIbCHOTO HAMPSHXKEHWS OrpaHWYeHHOW KPYTU3HbI M UMMNY/bC-

HOFO HaNPsHKEHWSI ¢ PaspsAHbIM TOKOM 3a[jaHHOW amnnTy bl U (hOPMbI BOSHBI.
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MprvmeyaHne 1 — YpoBeHb HanpshKeHUs 3aliuTbl yCTaHaBMMBAET W3rOTOBUTENb, U OH HE MOXET ObiTb Bbille,
yem:

- M3MepeHHoe npefesnbHOE HanpshkeHne, yCTaHOBMeHHOe AnA npobosi Ha nepefHeM PpoHTe umnysnbca (B COOT-
BETCTBYIOLLMX CMy4yasx) U U3MEPEHHOe NpefesibHOe HanpshkeHue, YCTaHOB/IEHHOE WM3MEPEHWEM OCTATOYHOTO HamnpshKeHUs
npu aMmnantyaax /, ninnmn /imp [ON151 KNAaccoB UCMbITaHWi | n/wnu Il COOTBETCTBEHHO;

- W3MEpEHHOEe TMpefesibHoe HanpshkeHne npu W, YCTAHOB/IEHHOE [/ KOMOWHWPOBAHHOW BOJHbI /1A Kiacca
ucnbiTaHwmi 1.

[IEC 61643-11:2011, 3.1.14, c u3mMeHeHUsiM1 (M3MEHEHHOE NpruMedaHmne 1)]

3.1.16 wu3MmepeHHOe npedesibHOe HanpshkeHne (measured limiting voltage): MakcumanbHOe — 3HauveHue
HanpsbkeHns, K3MePEHHOro Ha BbiBogax Y3WUIM npv nogaye MMnynbCOB 3a4aHHON hOPMbl BOHbI U aMANTYAbI.

[IEC 61643-11:2011, 3.1.15]

3.1.17 octatouHoe HanpsbkeHne U . (residual voltage I/ ):
nawLerocs Ha BbiBogax Y3WI Bcneactsne NpoxoxaeHus paspsagHoro Toka.

[IEC 61643-11:2011, 3.1.16]

3.1.18 wumnynbc HanpskeHus 1,2/50 (1,2/50 voltage impulse): WmnynbCc HanpshkeHnss ¢ dpakTUyecKoi
HOMWHa/IbHON ~ A/IUTENIbHOCTBI0  hpoHTa 1,2 MKC M HOMWHA/IbHbIM BPEMEHEM A0 TMOJIOBMHbI  3HAYEHUs  (amnau-
Tyabl) 50 MKc.

nKkoBoe 3HayeHue HanpsXeHusa, Mos.-

MpumevaHne 1 — B pasgene 8 IEC 60060-1:2010 npuBefeHbl onpedeneHnss BpeMeHn (POoHTa, BPEMEHU
nonynepuoga n popmel BOSIHbI 415 MMNynbca HanpshkeHus. B IEC 61643-1 yka3aHbl 3Ha4eHMs 40MyCKOB.

[IEC 61643-11:2011, 3.1.20]
3.1.19 wmmnynbc Toka 8/20 (8/20 current impulse): MmMmnynbCc Toka C (hakTM4YecKoh HOMUHasIbHOW Anu-
TE/IbHOCTbI0 PPOHTA 8 MKC M HOMVHA/IbHBIM BPEMEHEM A0 MOIOBMHBI 3HAYEHNS (aMnanTyapl) 20 MKC.

MpumevaHne 1 — B pasgene 10 IEC 62475:2010 npuBegeHbl onpefeneHns BpemeHu (OpoHTa, BpPeMeHu nosy-
nepvoga 1 hopMbl BOMHbI 418 MMMybca HanpsbkeHus. B IEC 61643-11 yka3aHbl 3Ha4€HWA A0MYCKOB.

[[EC 61643-11:2011, 3.1.21]

3.1.20 KombuHMpoBaHHasi BosHa (combination wave): BonHa, xapaktepusylowascs 3afaHHbIMU  am-
nAnTyaoi  HanpsxeHus (L/,) v dopmMoit BOMHbI B YC/OBMAX XOJIOCTOTO XOfa M 3aflaHHbIMK - aMnauTyfol  Toka
(/5,) V1 hOPMOIA BOMHBI B YC/TOBUAX KOPOTKOTO 3aMbIKaHUA.

MpumeyaHne 1 — AMNAUTYAA HanpsPKEHUSt U Toka M doopMa BOJHbI, nogaBaemoli k Y3WI, onpegenswTcs non-
HbIM COMPOTUB/IEHNEM Z, TeHepaTopa KOMOVHMPOBaHHO BOMHbI (FKB) 1 NMO/HbIM CONPOTUBNEHNEM UCTbITYEMOro Y3UT.

[[EC 61643-11:2011, 3.1.22]

3.1.21 HanpspkeHne xosnoctoro xoga U, (open-circuit voltage U_): HanpaxeHue XxonocToro xopga
reHeparopa KOMOUHMPOBAHHOW BOJIHbI B TOUKE NPUCOEANHEHNS UCMbITYEMOTO YCTPOICTBA.

[[EC 61643-11:2011, 3.1.23]

3.1.22 TOK KOPOTKOTO 3aMblKaHMsA reHepatopa KOMOMHMPOBaHHOW BONMHbI /,, (combination wave

generator  short-circuit current  /,):  OXugaemblli  TOK KOPOTKOrO  3aMblkaHUs  reHepatopa  KOMOGWHMPOBAHHO
BOJ/IHbI B TOYKE MPUCOEANHEHNS UCTbITYEMOro YCTpoicTBa.

MpumeyaHne 1 — Tpu noacoeguHenun Y3WUM K reHepaTopy KOMOWHMPOBAHHOW BOJSIHbI TOK, MpOTEKAaloLWWi
uepe3 Y3, 06bI4HO MeHbLLE /.

[IEC 61643-11:2011, 3.1.24]

3.1.23 TennoBas cTabunbHOCTb (thermal stability): Y3WM o6nagaetr TennoBol CTabuIbHOCTLIO, €C/u
nocne wucnbiTaHns B paboyem pexume, BbI3BaABLIEM MpEBbILEHWE Temnepatypbl, Temnepatypa Y3WIM co Bpe-
MEHEeM TMOHWXaeTcs, B TO Bpemsa kak Y3WUIM pabotaeT npu 3af4aHHbIX MakCUMasbHOM [A/IMTE/IbHOM paboyem
HanpsKeHnn 1 yCnoBusaxX TemnepaTypbl OKpyXatoLLero Bo3ayxa.

[[EC 61643-11:2011, 3.1.25]

3.1.24 BbIxog wun3 cTpos [degradation (of performance)]: T1OCTOSAHHOE OTKMOHEHWE  3KCMyaTaunOHHbIX
XapakTepucTuk 060pyA0BaHNA 1M CUCTEMbI OT 3an1aHNPOBaHHbIX.

[IEC 61643-11:2011, 3.1.26]

3.1.25 HOMUHa/IbHbIVE TOK KOPOTKOro 3amblkaHusa Y3WUIM /4., (short-circuit current rating of the SPD
ASCPV): MakcuMasbHbIl  OXUAAEeMbIA TOK KOPOTKOTO 3aMblkaHWsi, Ha CTOpPOHe MOCTOsiHHOrO Toka ®3C, Ha KoTo-
pbIi paccuntaHo Y3UIM B coveTaHnm C ykazaHHbIM pasbegnHUTENeM.

[IEC 61643-11:2011, 3.1.27, C U3mMeHeHUAMU (TEPMUH N3HaYasIbHO yKa3aH Kak /SCCR]
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3.1.26 pasveguHuTens Y3WUIM (pasbveguHutens) [SPD disconnector (disconnector)]: YcTpoiicTBo, npea-
HasHa4yeHHoe A4/1a oTcoeanHeHns Y3UI nnm ero yactu oT CM/I0BOI CUCTEMBI B Crlydae oTkasa Y3U.

MpumeyaHne 1 — [laHHOe pasbefuHUTENIbHOE YCTPONCTBO He o061afaeT CnoCOOHOCTbIO K pasbefiMHEeHWo C
uenbto 6e3onacHocTn. OHO NpefHasHavyeHo AN1A NpefynpexaeHns YCTONUYMBOA HemcnpasHOCTM CUCTEMbl U MPUMEHSETCA
ONA yka3aHus o nospexaeHun Y3UIM. PaszbeguHutenm moryT GbiTb BHYTPEHHUMU (BCTPOEHHBLIMM) WAW BHELUHWMK (N0 pe-
LeHNo n3rotoBuTens). Kpome dyHKUUM pasbeAnHeHVs AaHHOe YCTPOWCTBO MOXET MMeTb (YHKLUMM 3aliuTbl OT CBEPXTOKAa
1 TENNOBOW 3aLunTbl. TN PYHKUMKU MOTYT 6bITb pacnpefeneHbl No OTAe bHbIM YCTPOCTBAM.

[I[EC 61643-11:2011, 3.1.28]

3.1.27 cTeneHb 3awmTbl 060n04kn, kop IP (degree of protection of enclosure IP): Knaccudmkauus,
npegapsiemas kogom IP, o603Havawllas cTeneHb 3awuTbl, ob6ecneyvBaemyid 060/04KOW, OT JocTyna K
ONacHbIM 4acTsAM, OT MPOHVKHOBEHWSA TBEPAbIX MHOPOAHbLIX YacTuL, n/nav Boabl.

[IEC 61643-11:2011, 3.1.29]

3.1.28 TunoBoe wucnbiTaHne (type test): McnbiTaHMe Ha COOTBETCTBME, MPOBOAMMOE HA OLHOM WAUM  He-
CKOJIbKUX NpeacTaBnTeNbHbIX 06pasuax NpoayKLumn.

[IEC 60050-151:2001, 151-16-16]

3.1.29 KOHTpONbHOe wucnbiTaHne (routine test): WcnbiTaHne, npoBogvmoe Ha kaxgom Y3WI, ero uactsx
nnn MatTepuasniax gns noATBePXAEHNs TOro, YTO 3fesme CoOOTBETCTBYET KOHCTPYKTOPCKOW AOKYMEHTauum.

[IEC 60050-151:2001, 151-16-17]

3.1.30 npuemo-caatouyHble wucnbiTaHus (acceptance tests): WcnbitaHna Y3WI, nposBogumble Mo  npeg-
BapuTENbHOW  [AOrOBOPEHHOCTM  MeXAy W3roToBuTeneM U notpebuTenem Ha npegMeT COOTBETCTBUS  U3AENus
onpeaesieHHbIM YCNOBUAM KOHCTPYKTOPCKOM AOKYMEHTaLUN.

[IEC 60050-151:2001, 151-16-23]

3.1.31 knaccudomkauma MMNYIbCHbIX UCMbITaHU (impulse test classification)

3.1.31.1 wucnbiTaHma knacca | (class | tests): WcnbiTaHus, NpoBOAMMbIE C MakCUMasibHbIM  MMMYNbCHbLIM
TOKOM /o, MU UMAyNbCe Toka 8/20, nMKOBOE 3HAYeHMe KOTOPOro pPaBHO MUKOBOMY 3HAYEHWIo /
BETCTBYIOLLMX C/IyHasax Npy umnysbce HanpsxeHusa 1,2/50.

[IEC 61643-11:2011, 3.1.34.1, ¢ u3MeHeHusaMU (006aB/IEHO «B COOTBETCTBYIOLLMX Cydasax»)]

3.1.31.2 wucnbiTaHna knacca Il (class Il tests): WcnbiTaHus, NpoBOAMMbIE C HOMMWHA/IbHBIM  Pa3pPSAHbIM
ToKOM 1, 8/20 1 B COOTBETCTBYIOLLIMX CllyHasX UMY IbCHbIM HanpshxeHvem 1,2/50.

[IEC 61643-11:2011, 3.1.34.2, ¢ u3MeHeHussMU (006aB/IEHO «B COOTBETCTBYHOLLMX Cy4dasax»)]

3.1.31.3 wucnbitaHma knacca Il (class 1l tests): McnbiTaHusi, nNpoBoAMMblE C KOMOWHWPOBAHHOW BOJIHOWA
reHepartopa (HanpshkeHune 1,2/50 — Tok 8/20).

[IEC 61643-11:2011, 3.1.34.3]

3.1.32 paspsgHoe wavM  NyckoBoe HanpsbkeHne Y3WUIM kommyTupyrowero Tuna (sparkovervoltage or
trigger voltage of a voltage-switching SPD): 3HauyeHWe MaKCUMasIbHOrO HanpskKeHus, Mnpu  KOTOPOM  HayuHa-
eTcs pe3kunii nepexos OT BbICOKOrO K HA3KOMY MOSIHOMY CONpOTUBAEHUO ans Y3 KoMMyTUpYyHOLLEro Tuna.

[IEC 61643-11:2011, 3.1.36]

3.1.33 ygenbHasa 3Heprua W/R pnsa wucnbiTaHus knacca | (specific energy for class | test W/R)\ 3Hep-
Vs, Bblaensemas UMMybCHbIM TOKOM /., Ha e/jHULY ConpoTuBeHus 1 Om.

mpr M B COOT-

MpumevaHre 1 — OHa paBHa MHTErpasy Bo BpeMeHU kBagpaTa Toka (W/R = f i2dt).

[IEC 61643-11:2011, 3.1.37]

3.1.34 oxmpaemblii TOK KOPOTKOrO 3aMblKaHUs I, (prospective short-circuit current /): Tok, KOTOPpbIi
npotekasi 6bl B [JaHHOM MecTe LUenu, ecny Obl B 3TOM MecTe OHa Oblla 3aMKHyTa HakOpOTKO MPOBOAHMKOM C
He3HaunTesIbHbIM CONPOTUB/IEHNEM.

[IEC 61643-11:2011, 3.1.38, ¢ w3MeHeHuAMU (YLa/leHWe C/I0B «UCTOYHUKA MUTaHWA» U3  NepBoHaYasIb-
HOro TepMMHa 1 NpUMeYaHus]

3.1.35 wuHAgMKaTop cocTosiHMs  (status  indicator):  YCTpolicTBO, YyKkasblBawlee paboyee  COCTOsSIHME
Y3WIM nnn ero vacTw.

MpumeyaHme 1 — [Mofo6HblIE WHAWMKATOPbLI MOTYT 6biTb JIOKA/IbHBIMW C BU3YaslbHOW W/WUIW 3BYKOBOW CUrHasIn-
3aumeii WM UMeTb AUCTAHLMOHHYIO CUTHAIN3ALMIO U/WMN BbIXOAHON KOHTAKT.

[IEC 61643-11:2011, 3.1.41]

3.1.36 BbIXO4HOW KOHTAKT (output contact): KOHTakT, BK/IYEHHbIi B UeMb, OTAE/bHYH OT [/1aBHOW Lenn
Y3WM, 1 NOAKMOYEHHBIN K pa3befuHUTENO N NHANKATOPY COCTOSIHMS.

[IEC 61643-11:2011, 3.1.42]
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3.1.37 mHoronosntocHoe Y3UIM (multipole SPD): Tun Y3WM ¢ 6onee uyem OAHVMM BWAOM 3aliMTbl WK
KOMOBUHAaLMA HECKONbKMX Y 3UM, 3N1eKTPUYECKN COEANHEHHbIX B €4MHbINA.

[[EC 61643-11:2011, 3.1.43]

3.1.38 cymmapHbIii pa3pagHbii Tok /i .| (total discharge current /; .[): Tok, npoTekawowwii no PE- wm
PEN-npoBoAHvKY B MHOronositocHom Y3UIM npy cyMMapHOM MCTbITaTeIbHOM paspsgHOM TOKE.

MpumeyaHme 1 — 3TO MCMbITAHWE MNPUMEHSIIOT A8 MPOBEPKU  KYMYNATUBHBIX 3(JEKTOB Y MHOMOMO/MOCHBIX
Y3WI ¢ HECKO/bKMMU BUAAMY 3aLLUTBI, KOTOPbIE BK/IKOUYEHbI OHOBPEMEHHO.

MpumeuaHne 2 — /i .. B NEPBY ouyepedb KacaeTca wuchbiTaHwii Y3UM knacca |, npuMeHsembix A1a uenei
MOJIHME3ALUNTbI C SKBUMOTEHLMANBHON CBA3bLIO COr/lacHoO cepun ctaHgapToB IEC 62305.

[[EC 61643-11:2011,3.1.44, c wu3meHeHuamn («PE- wnnn PEN-NpoBOAHWK 3aMEHEH «3a3eMAsiowmM  Mpo-
BOAOM»)]

3.1.39 HanpsbkeHne  gns onpeaeneHus Bo3fdywHoro  3asopa U.,  (voltage for  clearance
determination U o) Hanbonbliee  U3MEpPEeHHOe  HampshkeHne  npu BO3AENCTBUN UMMNYNbCOB  COr1acHO
8.3.3.1 IEC 61643-11:2011.

[[EC 61643-11:2011, 3.1.47]

3.1.40 pexum oTKasza «0bpbiB uenu» (Open-Circuit Failure Mode OCFM): [loBegeHne npu Heucnpas-
HOCTW, npu koTopoM Y3WI B onpedeneHHbIX YCNOBUAX MNEepexogut B COCTOSIHME MOCTOSIHHOTO  BbICOKOTO  CO-
NPOTUB/IEHNA UM 06pbIBA LIENN.

MpumeuyaHme 1 — T[IPOMEXYTOUHOE COCTOSIHME C HU3KUM COMPOTUB/IEHWEM BO3MOXHO B TEUEHWE OrpaHnyeH-
HOro BPEMEHMU, MoKa He 6yAeT AOCTUTHYT OKOHUATE/IbHbIM PEXUM aBapUAHOrO COCTOSIHUS.

3.1.41 pexum OTKasa «KOPOTKOe 3aMblkaHne uenu» (Short-Circuit Failure Mode SCFM): T[losBegeHve
npu  HencnpasHOCTW, Npu KoTopoM Y3WIM B  onpeAenieHHbIX YCMOBUAX NEPexoauT B  COCTOAHWE  MNOCTOSAHHOMO
HM3KOrO COMPOTUB/IEHNA U KOPOTKOTO 3aMblKaHMS.

3.1.42 wvcnbiTatesibHoe — HanpsbkeHve I, (testing  voltage U;.): WcnbitatenbHoe — HanpspkeHue,
onpefieNeHHoe Ha OCHOBaHWM HaNPsHKEHNA (POTOINIEKTPUUECKOI CUCTEMBI.

MpumeyaHne 1 — L/, MOXET BapbUpOBaTLCA B 3aBVUCYMOCTY OT NPOLEAYypP UCTbITaHWA.

est

3.1.43 wucnbiTateflbHbI  TOK /o, (testing current /i .): WcnbiTaTeNlbHbIA TOK, ONPefeneHHbIn Ha OCHO-
BaHWM TOKa (DOTOBNEKTPUYECKOA CUCTEMDI.

MpumeyaHne 1 — /1 MOXET BapbMPOBATbLCS B 3aBNCUMOCTY OT NPOLEAYP UCTbITAHWA.

est

3.1.44 npucnocob6neHns  Ans  KOpPOTKOro  3amblkaHus  Y3WUIM  (kopoTko3ambikatenu) [means  for
Short-Circuiting the SPD (SC-means)]: BHyTpeHHMe npucnocob6nieHns A8 KOPOTKOro 3amblkaHus  Y3WM, cuu-
Tatlowpmxca Y3WUM ¢ TUNOM OTKasa «KOPOTKOE 3aMblkaHMe» Mpu  ONpeAesieHHbIX YCMOBUSIX, C MPOMYCKHOW cro-
COGHOCTbLIO M0 TOKY, PaBHON HOMUHA/IEHOMY TOKY KOPOTKOTO 3amblkaHua Y3UM /4y,

3.1.45 HOMVHanbHOe HanpsbkeHne Bapuctopa U, . (nominal varistor voltage D,.,): HanpaxeHue
MeTasIJIOOKCUAHOIO BapucTopa, N3MepeHHoe Nnpu NOCTOAHHOM Toke 1 MA.

3.2 CokpalleHna/o603HayveHns

Tabnuua 1 cofepxXuT nepeyeHb COKpaLLeHNi 1 0603HaYeHU, MPUMEHEHHbIX B HACTOSILLLEM CTaHAapTe.

Tabnuua 1 — MepeyeHb CoKpalleHnii n 0603Ha4YeHN

CokpalleHus n

0603HAueHNS HanmeHoBaHune MpumeHeHve
DUT VcnbiTbiBaEMOE YCTPOWCTBO O6wwe
IP CTteneHb 3aLnTbl 060/104KN 3.1.27
y3un YCTPOIACTBO 3aLLMTbl OT MMMY/IbCHbIX NEPeHanpsXKeHni 3.11

Obuye N

W/R YpaenbHasa aHeprus Ans ucnbelTaHuii knacca | 3.1.33
T1, T2 MapknpoBka npoaykumm ans ncnbitTadunia knaccos |, 1l n/vnu Il 6.1.1.2, nepe-
nvn n yncnenue 3)
T3
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OKoHYaHue Tabnmubl 1

CokpaueHus v HavmeHoBaHue lMpumeHeHne
0603HaueHns
ACPV MakcumanbHoe HanpsXeHne NOCTOAHHOro ToKa Npu NPUMeHeHUn B 3.1.10
®3C
up YpoBeHb HanpsXXeHus 3aLuTbl 3.1.15
Ures OcTaTouHoe HarnpsixeHune 3.1.17
HanpspkeHve

P Amax HanpshkeHne gna onpeaeneHns Bo3AyLIHOro 3asopa 3.1.39
voC HanpsihxeHne X0/10CToro xo4a reHepatopa KOMOMHMPOBAHHOM BOJIHbI 3.1.20,3.1.21

ATest VcnbiTatensHoe HanpsxeHve 3.1.42

UImA HomunHanbHoe HanpshkeHve Bapuctopa 3.1.45

Aimp VIMNyNbCHBbIN TOK AN UcnbiTaHusa knacca | 3.1.8

Zmax MakcumanbHblii paspsaHbIin TOK 3.1.9

n HoMVHanbHbIN paspsAaHbIA TOK ANs ucnbiTaHms knacca 3.1.7

7 ConpoBoxgarLnii Tok 3.1.13

1 HoMWHaNbHBIA TOK Harpy3km 3.1.14
z2cw TOK KOPOTKOrO 3aMblKaHWsi reHepaTopa KOMOMHUPOBAHHOW BOJIHbI 3.1.22,3.1.20

Tok

2K3PV HOMWHaNbHbIN TOK KOPOTKOTO 3aMblKaHUsA 3.1.25

2p OXungaemblii TOK KOPOTKOrO 3aMblKaHuWs 3.1.34

2PE OcTatouHbIi Tok npu UCPV 3.1.12

ZTotal CymMMapHbIli pa3psgHbIi TOK MHOTONostlocHoro Y3Uri 3.1.38

zcpy [nnTenbHbI NOCTOAHHBIN TOK A1 NPUMEHeHNs B POC 3.1.11

Ztest McnbITaTtenbHbIn TOK 3.1.43

4 YcnoBua aKcniyataymm

4.1 HanpsixeHve

HanpsixeHue, AnMTeNlbHO nofaBaemoe Mex/ay BbiBogamu Y3WI, He f0/MKHO NPEeBbIWaTh ero Makcu-
MaUlbHOE f/uTesnbHoe paboyee Hanpsxerne U p,,.

4.2 ATmocdoepHOe fgaBJ/ieHNE U BbicOTa

ATMOcepHoe pfaBneHue coctaBniser oT 80 pgo 106 «kMa. [aHHble 3Ha4yeHuss COOTBETCTBYIOT BbICOTaM
Haj, ypoBHeM Mops oT nsitoc 2000 m o MuHyc 500 M COOTBETCTBEHHO.

4.3 Temneparypa

HopmasibHbIii gnanasoH: oT MuHyc 5 °C go nntoc 40 °C;
paclUMpeHHbI gnanasoH: oT MuHyc 40 °C go nnatoc 70 °C.

4.4 BNaXHOCTb

HopmasibHbIil AnanasoH: oT 5 % a0 95 %;
pacLUMpeHHbIA gnanasoH: oT 5 % o 100 %.
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5 Knaccudmkaums

5.1 O6Lne NoNOXeHUs

M3roToBUTENN A0MKHBI KNaccuduumposaTth Y3WI no cneayolmmM napaMmeTpam.

5.2 Bug KOHCTPYKUnn Y3UT

KommyTupytoLme HanpsixeHue;
orpaHuyvBaioLLMe HanpsxeHue;
KOMOVHMPOBaHHbIE.

5.3 Knacc ucnbitanuid |, Il n Il

MHbopmauwmsa no knaccam ucnbitanwi I, 1l v Il npuBegeHa B Tabnvue 2 IEC 61643-11:2011.

5.4 MecTononoxeHue

5.4.1 BHYTpPEHHAA yCTaHOBKa

Y3WM, npefHa3HaveHHbIe A/15 YCTAHOBKM B 060/104Ke W/WAN BHYTPU 34aHWI UK Noj HaBecamu.

Y3WM, ycTaHOBMEHHble B HapyXHbIX 060/04KAX WAM NOJ HaBecamu, CYMTAT NpegHasHa4YeHHbIMKU  AnA
BHYTPEHHEI YCTaHOBKM.

MpumeyaHne — [laHHaa knaccudpukauma pacnpoctpaHsetTca Ha Y3WM, npepHasHavyeHHble A1 YCTaHOBKU B
3alMLLEHHbIX OT aTMOCHIEPHbIX BO3AENCTBUM MecTax, He OCHalleHHble perynatopaMmu TemnepaTtypbl U BA&XKHOCTU, U CO-
OTBETCTBYET XapakTepMCTUKaM Kofa BO3aencTBms BHELWHNX (hakTopoB AB4, ykaszaHHoro B IEC 60364-5-51.

5.4.2 HapyxHasa ycTtaHOBKa
Y3WN, npegHasHavyeHHble 415 NPUMEHeHNs 6e3 060/104eK, BHE 34aHWI U HE NOA, HaBecamu.

MpumeyaHne — [laHHaa knaccudpukauma pacnpoctpaHseTca Ha Y3WIM, npegHasHauyeHHble [71A YCTAHOBKM B
He3alLMLLEeHHbIX OT aTMOCchepHbIX BO3AeNCTBUIA MecTax.

5.5 JOCTYyNHOCTb NPUKOCHOBEHUIO

5.5.1 locTyrnHble NPUKOCHOBEHUIO Y3UT

Y3WM, «KoTopble MOryT O6bITb MOMIHOCTBIO WAM  YAaCTUYHO  AOCTYMHbI  MPUKOCHOBEHWIO  HeKBaMdULMPOBaH-
HOMY nepcoHasly npu OTKPbIBaHWUM 6e3 MOMOLM WHCTPYMEHTA KpbIWeK WM 060/104eK  yXe CMOHTUPOBaHHbIX
y3un.

5.5.2 HepgocTtynHble npukocHoBeHno Y3

Y3WM, «KoTopble He MOryT 6blTb  [JOCTYMHbI  MPUKOCHOBEHUIO HEKBa/IM(PULIMPOBAHHOMY MEpPCOHasly  BBU-
[y WX yCTaHOBKM BHe focTyna uaM pasMelleHns B 060/104Kax, KOTOpble MOXHO OTKPbITb TOJIbKO C  MOMOLLbIO
WNHCTPYMEHTA.

5.6 PazbeavHUTenu (BK/o4as 3alimTy OT CBepXTOKa)

Mo MmecTononoXeHuo:
BHYTPEHHUE;

BHELLHWE;

BHYTPEHHME U BHELUHME.
Mo 3aWwuUTHLIM QYHKUNSM:
C TensI0BOW 3aLMTON;

C 3aMTON OT TOKOB YTEUKYU;
C 3aLMTON OT CBEPXTOKA.

5.7 CteneHb 3awmThbl, 06ecnevnBaemasi 060/104kaMm cornacHo kogam IP, ykazaHHbIM
B IEC 60529

5.8 inanasoH TeMnepaTypbl 1 BNAKHOCTU

C HOpMaJIbHBIM A1ana3oHoM;
C pacLUMPEHHbIM AMana3oHOM.
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5.9 MHoronosntocHble Y3UT

fa;

HeT.

5.10 Pexxum oTka3sa Y3UTI

O6pbIB yenu (Y3UI ctaHaapTHOro Tvuna);
KOpOTKoe 3amMblkaHue Lenu (Y3UI KopoTKO3aMKHYTOro T1na).

5.11 Cnoco6bl 3a3emnenusa ®3C

3a3emMneHHas;
HesaseM/lIeHHas;
3a3eM/ieHHast U HesaszemMneHHas (06e).

6 Tpe6oBaHus

6.1 O6wwme TpeboBaHUA

6.1.1 igeHTUdmkayma

6.1.1.1 O6Lme NoMoXeHUA

Cnegytowasn nHdopMaums gomkHa 6biTb NpeAocTaB/ieHa 3roTOBUTENEM.

6.1.1.2 MapknMpoBKka, 06si3aTenlbHast AO/11 HAHECEHUsI Ha KOpMyc WAM Ha Tab/uyku MOCTOSIHHOrO  Kpenne-
HUA K kopnycy Y3UT

1) HaumeHoBaHue N3roToBUTENA WX TOProBas Mapka U HOMep MOAENU;

2) MakcuManbHOe [/UTeNlbHoe TMoCTosAHHOe pabodee Hanpskenne gana ®3C U, +/PE, -/PE n +/- B
COOTBETCTBYIOLMX Cayyasax (MO OAHOMY 3HAYEHMI0 O/ KaXAOro Bua 3aluWTbl, WCKIYas ciyyan, Korga Bce
3HaYeHNs  OAuHakoBble). MakcumanbHOe  [O/UTeNIbHOEe  MOCTOSiIHHOe — pabouee  HanpshkeHne  Aasa  MPYMEHEHUs
®3C +/PE, -/PE un +/-, ecnu npuMeHUMO (OAHO 3HaYeHWe [ KakAoro pexuma  3auuTbl, 3a WCK/IYEHUEM
CnyyaeB, KOrga BCe 3HAUYEHUSI paBHbI).

3) O6ykBbl «PV» (0N nNpuMeHeHus C (OTO3NEKTPUYECKMX YCTAHOBKax) B COYETaHWW C KIaccoM  WUCMbiTa-
HWiM  Y3UM wn napameTpamu paspsga AO/1s Kol CTeneHu 3aliuThbl, 3asB/IEHHbIX W3TOTOBWTENIEM U Haneva-
TaHHbIX PSAOM:

- ANA Knacca ucnbitaHui I

«KNMACC UCTIBITAHWI 1» 1 «/; » 1 3HAYEHME B KA, W/nn

T1(T1 B KBagpare) u «/,» 1 3Ha4eHne B KA (Hanpumep, PVT1 /0 10 KA);

- ANs knacca ucnoitanui 1l
«KNACC MCnbITaHuin 11» n «/ » n 3HaueHne B KA, n/unm

T2 (T2 B kBaApate) u «/ » 1 3HaueHne B KA (Hanpumep, PV T2/ : 10 kA);

-01s knacca menbitanui il
«K/1acc UcnbiTaHuii Ili» u «u » 1 3HaueHve B kB, n/mnu

T3 (T3 B kBagpare) n «C » 1 3HayeHne B kB (Hanpumep, PV T3 U . 6 kB);

4) ypoBEHb HaNpPsHKEHWUs 3aWmThbI U, +/PE, -/PE n +/- B COOTBETCTBYHWOLWMX cydasx (MO OAHOMY 3Hauye-
HUIO ON15 K&XKAOro BrJa 3alimThl, UCKYas cryyaun, Korga Bce 3Ha4eHns 0MHaKoBbIe);

5) cTeneHb 3awuTbl, 06ecneyrnsaemoii 060104koi (kog IP), ecnu cebiwe 1P20;

6) naeHTMdrKauma BbIBOAOB MM NPOBOAOB (ECNN HE NAEHTUMLMPOBaHbI MHAYe Ha YCTPOMCTBaXx);

7) HOMUHasbHbIA TOK Harpyskm /  Ana oAHOBBOAHbIX Y3WUIM c pasgefbHbIMA  BBOAHLIMUA W BbIBOAHLIMM
Knemmamu.

Ecnn HepoctaTtouHO MecTa A8 pasMelleHus BCell  BbllleyKa3aHHOW  MapKuMpoBKW, JoOcCTaTouyHo  BygeTt
HaHecTn Ha Y3WI MapkupoBKy COrMfacHO nepeuncneHnam 1) u 6) (ecnm KNeEMMbl He ABASOTCA B3aMmo3ame-
HSIEMbIMK), @ OCTaBLUasACs He0bXoAMMas MapKMpOBKa NEPEHOCUTCS B UHCTPYKLMIO MO MOHTaXy.

Y3UM wMoxeT 6bITb KiaccuduumpoBaHo 6o0slee 4eM MO OAHOMY K/acCy WCMbITaHWin [Hanpumep, wuchbiTa-
Huto knacca | (T1) n wucnbiTaHnio knacca Il (T2)]. B pgaHHOM cfiydyae nNpoBOASAAT WCMbITAHUSI MO BCEM 3asiB/IEH-
HblM Knaccam. Ecnm B fgaHHOM c/lyyae UM3rotoBuTe/lb  YCTAHOBWA TOMBKO OAMH YPOBEHb 3alyuTbl, TO MapKupy-
10T HaMBbICLUNIA YPOBEHb 3aLUUTLI.
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6.1.1.3 ViHdhopmauums, npefocTaBnsemas ¢ nocTassseMbIM n3gennem

1) MecTtononoxeHue (cm. 5.4);

2) cnoco6 ycTaHOBKY;

3) HOMUHASIbHBIN TOK KOPOTKOTO 3aMbIKAHUSA /i 5py s

4) napameTpbl 1 XapakTepuUCTUKN BHELLHUX pasbeauHutenein Y3UN, ecnv TpebytoTcs;

5) ykaszatenb AeicTBus pasbeguHuTens  (Npy  Ha/muun) WAM  NPUCNOCOGMEHW A AN KOPOTKOTO  3aMblka-
HUS (Mpu HanMumK);

6) HanpaB/ieHne HOPMasTbHOW YCTAHOBKM, €C/IN UMEET 3HaYEHNE;

7) WHCTPYKLMM NO MOHTAXY;

8) TN POTOINEKTPUUECKOW CUCTEMDI (3a3EM/IEHHAs!, HE3a3eM/IEHHAs);

9) npeaycMOTpeHHoe coeanHeHne (mexay dasoi +/- n 3emneit, mexay dasamm);

10) MmexaHn4yeckme pasmMepsbl, A/IMHA NPOBOAHUKOB U T. A.;

11) gnanasoH Temnepartypbl 1 BNaxHOCTn (cM. 4.3 n 4.4);

12) ocTaTouHbI NepeMeHHbI 1 NOCTOAHHDIA TOK /pg;

13) Tvn oTkasa Y3WI, HanpymMep, «06pbIB LEenu» N «KOPOTKOE 3aMblKaHue Lenmn»;

14) B cnyyae TuMna OTKa3a «KOPOTKOE 3aMmblKaHue Lenu»; AO0/MKHO 6biTb YeTKo ykaszaHo, 4To Y3WIM He Mo-
XeT BbITb YCTAHOB/IEH HA 3/1EKTPUYECKM He pa3fesieHHble cuioBble npeobpasoBartenbHble ycTpolictea (PCE);

15) /., (5™ yCTaHOBNEHO U3rOTOBUTENIEM);

16) AnMTENbHbIN TOK /(p,;

17) Y3WI, p[ns KOTOpbIX W3rOTOBUTENb YCTaHaB/MBaeT TUM OTKasa «KOpPOTKOe 3amblkaHue Luenu», Tpeby-
10T pa3paboTknm creunasibHbIX Mep B Lensx ob6ecnevyeHus, 4YTO [JaHHble YCTpOWCTBA He MoABeprailT onepaTtopa
OMacHOCTM B Npouecce TEeXHUYECKOro O06CAYyXMBaHWA W 3amMeHbl, CBA3@HHOW C o06pas3oBaHMEM 31EeKTPUYEeCcKoi
Ay NOCTOSHHOIO TOKa.

6.1.1.4 indhopmauus, KoTopasi 4o/kHa ObITb Yka3aHa B nacnopTe u3genus

1) CymmapHblii paspsfHbIA TOK /ro, 4151 MHOTONO/OCHBIX Y3UI 1 COOTBETCTBYHOWNIA KNACC UCTbITAHW;

2) wvH(opmaums 0 3aMeHsieMblX pgetanax (MHAUKaTopbl, MiaBkMe npefoxpaHutenM u 1. [A., €CAM  Heo6-
X0AMMO);

3) Buapl 3awmTsl (ans Y3WI, nvetowmx 6osee 04HOro B1Aa 3almThl).

6.1.1.5 ViHdhopmauus, npefocTaBnsemas n3rotosuteneM s TUNOBbIX UCTIbITaHWIA

1) Hanunuvie KOMMYTUPYIOLLMX COCTaBAAIOLWMX (CM. NpUoxXeHne A);

2) oXngaeMblli CONPOBOXAANLMIA TOK (< 5 A unn > 5 A: cM. NnpunoxeHne A);

3) ecnm B UeNM  UMHAMKATOpPA COCTOSHWA  UCMOMb3YTCA He  CcepTUUUMPOBAHHbIE  KOMMOHEHTbl, UMe-
owmne  UHAMBUAYyasbHble  MapamMeTpbl,  U3rOTOBUTENb  AO/DKEH  MPefoCTaBWTb  COOTBETCTBYIOLWME — cTaHdapThbl,
No3BONSAIOLLME 3TUM KOMMNOHEHTaM y4acTBOBaTb B UCMbITAHUSAX;

4) n30n5AUMA 1 INeKTpUuYeckas NPOYHOCTb U30NALUN pasaesbHbIX Lenei.

Co0TBETCTBUE NPOBEPSAIOT BU3Yas/TbHLIM OCMOTPOM.

6.1.2 MapknpoBka

MapkmpoBKa [O/mMKHA ObiTb HECTUpPaemMoOl 1 4YeTKoM W He [O/KHA HaHOCUTbCA Ha BWHTbI W CbEMHblE
aetanu.

MpumeyaHne — BTbIuHOM Moay/ib Y3UIT He cumTaeTcs CbeMHOW AeTaslbio.

CooTBeTCTBME NPOBEPSIOT MUCMbITAHWEM Mo 7.3.

6.2 Tpe6oBaHMUs K 3/1eKTPUUECKOii YacTu

6.2.1 3awmTa OT NPAMOro NMPUKOCHOBEHUA

[Ons  3awnTbl OT NPSMOro NPWKOCHOBEHMS  (HEAOCTYMHOCTb TokoBedywmx dactein) Y3UM [OMKHO UMETb
Takyl0 KOHCTPYKLMIO, 4TOObl €ro TOKOBeAylMX u4acTeil Henb3A Ob10 KOCHYTbCA, korga Y3WI ycTaHoBneHo Ans
npeaycMOTPEHHOIO NPUMEHEHWS.

Y3WUI, kpome KnaccupmumpyembiX WCKIUATENBHO AN HEAOCTYNHOr0 MOHTaxa, [AOJ/DKHbl  UMEeTb  Takyto
KOHCTPYKUMIO, 4TOOblI MNOCNe MOHTaXa W MNpUCOeAVHEeHVs Kak 418 HOpPMasbHOW  3akcnjayataumn TokoBegyluve
YyacTu He 6bl/In AOCTYMHbI faXe NOoCc/e CHATUS AeTanel, CHUMaeMbIX 6e3 NOMOLLM MHCTPYMEHTA.

Mocne MOHTaXa B COOTBETCTBUM C WHCTPYKUMAMM MO MOHTaXy W3roTOBUTENS 3awmTta OT MNPUKOCHOBEHUSA
K ToKoBefywwyM 4acTtam Y3WI, koTopble MOryT OblTb [OCTYNHbl [/  HENPOUHCTPYKTUPOBAHHbLIX AL,  JOJ/DKHA
COOTBETCTBOBATb, Kak MUHUMYM, TpebosaHuaM K IP2XC cornacHo IEC 60529.

CoeauHeHMe Mexay 3a3eMsllMMU  BbiBO4AMW UM BCEMU MPUCOEAVHSEMbIMU K HWM  AOCTYMHbIMU  TOKO-
BeAYyLLMMWN YaCTAMMN [0/DKHO UMETL HU3KOE COMPOTUB/IEHME.

CoOTBETCTBME NPOBEPSIOT MUCMbITaHUsAMY B cooTeeTcTBumM € IEC 60529 1 8.3.1 IEC 61643-11:2011.
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6.2.2 OCTaTOUHBbIN TOK /¢

Ona Bcex Y3WUM, CHabXEHHbIX BbIBOAOM [ 3aAWMTHOTO MPOBOAHWKA, OCTATOYHbIA TOK /pp [O/MKEH W3-
MepATbCA, Korga BbiBOAbl Y3WIT coegyHeHbl € WUCTOYHMKOM NUTAHUA MPU  MakCUMaslbHOM  AnuTesisHom  pab6o-
uem HanpsbkeHun (Uqp, ).

CooTBeTCTBME MPOBEPSAIOT UCNbITaHEM 7.4.1.

6.2.3 YpOBeHb HaMnpsiXXeHua 3awuTbl Y

M3mepeHHoe npepenbHoe HanpshkeHve Y3WUI  He [O/HKHO  MpeBblllaTb  YPOBEHb  HamnpshKeHuWs  3almThbl,
YCTaHOB/IEHHBI N3rOTOBUTENEM.

CooTtBeTcTBME NPOBEPSAIOT uUcnbiTaHuamu no 8.3.3 IEC 61643-11:2011.

6.2.4 Pabounii pexum

Y3M pomkHO ObiTb  CNOCOOHO  BblAepxuBaTb 6€3  HeJONyCTUMOrO  WM3MEHEHUS  XapakTepucTuk  3ajaH-
Hble paspsiiHble TOKM Npy Nojaye MakCUMasbHOTO A/INTE/IbHOTo paboyero HanpskeHust L.

Bonee Toro, Y3WI KOMMYTUPYIOLLETO WM KOMOWHUPOBAHHOTO TUMA [O/DKHbl  ObiTb  CNOCOGHBLI  Npepbl-
BaTb J1060I CONPOBOXAIOLMIA TOK O HOMUHA/ILHOTO TOKA KOPOTKOTO 3aMblKaHUSA (/i gpy)-

CoOTBETCTBME MPOBEPSAIOT UCMNbITAHWEM MO0 7.4.2.

6.2.5 PazbeguMHNTENN N UHANKATOPbI COCTOSAHUSA

6.2.5.1 PaszbveguHutenu

Y3M ¢ Tvnom oTkasa «o6pbiB Lenu» [O/MKHbl WMEeTb pasbeguHuTenn (KOoTopble MOryT ObiTb BHYTPEH-
HAMKW, HapyXHbiMW WM W Temu, W aApyrumun). WX peliictBue onpegensetcs COOTBETCTBYWOLWMM  MHAWKATOPOM
COCTOSIHUA.

B Tabnuue 4 npuBeeHa uWHGOPMaUMS O BKIKYEHWM pasbeauHuTeNneil B pas/iMyHble TUMOBbIE UCMbITa-
HUA. Tpebyemoe noBefeHWe pasbeduvHuTeneil B XO4e W Noc/Ae pas/iMuHbiX TUMOBbIX UCMbITAHWA NPUBEAEHO B
nyHktax F, G, H n J Tabnuupl 5 n npoBepseTca ncnbitaHusmu no 7.4.3.

6.2.5.2 MNMpucnocobnenns gns KOPOTKOro 3aMblKaHus

Y3UM ¢ TunoM oOTKasa «KOPOTKOE 3amblkaHue LUenuW» [A0/MKHbl  MMEeTb MNPUCNOCOG/MEHNs A1 KOPOTKOro
3aMblkaHns. VX geiicTBue onpeaensieTcs COOTBETCTBYIOLMM UHANKATOPOM COCTOSIHUS.

6.2.5.3 Tennosagd 3awmra

Y3WIM pomkHbl 6biTh 3alUmLLeHbl OT neperpesa npu BbIX04e U3 CTPOS WU NepeHanpshkeHnu.

Takve wucnbiTaHMa He npoBogAT Ha Y3UM pna ®3C. copepxawux TOSIbKO KOMMYTMPYIOLME  KOMMOHEH-
Tbl U/MNW YCTPOICTBA, cogepxXaliye Anoabl C NaBUHHLIM NPO6oeM.

CooTBeTCTBME NMPOBEPSIOT UCNbITAHMEM MO 7.4.3.2.

6.2.5.4 MosegeHve Y3 npy nospexgeHnu

Y3UM pomkHo /iMbo  OTKasaTb, He CO3faB OMacHbIX YC/N0BUA, MBO BblgepxaTb OXujaemble /i gp,, KOTO-
pble MOryT BO3HUKHYTb Npu nospexaeHun Y3Url.

CoOoTBEeTCTBME MPOBEPSAIOT UCNbITAHEM MO0 7.4.4.

[JaHHoe wucnblTaHne He pacnpocTpaHsaeTcs Ha BuAabl 3awutel Y3WUI, cogepxawmx TOSIbKO KOMMYTUPYIO-
LLME KOMMOHEHTbI.

Mo npuunHe nOTeHUMaNbHOW oOMacHOCTUM AN  NoAeli M UMYLLeCcTBa, BO3HMKawWeld B pesynbTate  06-
pasoBaHMs  3/IEKTPUYECKOMA OyrM MOCTOSIHHOrO TOKa B Mpouecce 3aMeHbl, CbemHble Y3WUIM ¢ Tunom oTkasa
«KOpPOTKOE 3amblkaHvMe Lenu» (3aMeHa KOTOpbIX MOXET OCYLIeCTBAATbCA Npu  NOMOLLM  UHCTPyMeHTa) TpebytoT
MCMOMNb30BaHNSA COOTBETCTBYIOLMX CPEACTB A1  OTCOEAMHEHUs,, KOTOpble [O/DKHbl  OblTb  OnpefesieHbl  U3roTo-
BuTenem.CooTBeTCTBME MPOBEPSETCS NpU  UCMOMb30BAHWM  WHCTPYKUMA MO MOHTaXy COrlacHO  TpeboBaHmio,
ykazaHHoMmy B 6.1.1.3, nepeuncnerne 17).

6.2.5.5 lHgmkaTopbl COCTOSHMA

M3rotoButens  AO/DKEH  MpefocTaBuTb  MHAOPMaUMIo O nopsake  (OYHKUMOHMPOBAHWA  uHAMKaTopa U
npeanpuHUMaembix 4eVCTBUAX NPU U3MEHEHUN UHAMKALIMN COCTOSHUS.

MHOMKATOp COCTOAHUSI MOXET COCTOATb M3 ABYX uacTeld (oAHa W3 KOTOPbIX He 3aMeHseTcs Hanpumep
npu CcMeHe (3aMeHe) LUTENCesIbHOr0 MOAYNs), COEAUHEHHbIX 3/IEMEHTOM CBSI3W, KOTOPbLIA MOXeT OblTb Mexa-
HUYECKMM, ONTUYECKUM, 3BYKOBbIM, 3/IEKTPOMAarHUTHbIM U T. 4. He3ameHsemMas 4acTb UWHAMKATOpa COCTOSHUA
(Hanpumep, OCHOBHAaA YacTb LWTencens) Ao/mkHa ObiTb cnocobHa K cpabaTtbiBaHMo He MeHee 50 pas.

[JeiictBue anemeHTa CBA3W, KOTOPbIA YynpaBAseT He3aMeHAeMOoW 4YacTbl MHAMKATopa COCTOSHWUA, MO-
XeT OblTb WMUTMPOBAHO He AelicTBMEM 3BeHa 3ameHsemoli uactu Y3WIM, a pgpyrum  cnocobom, Hanpumep,
aBTOHOMHbIM 371EKTPOMArHMTOM UAN MPYXWUHOIA.

Ecnm  Ha vHAMKaAUMIO MPUMEHSeMOro Tuna WMeeTCs KOHKPEeTHbIA  cTaHdapT, TO He3aMeHsiemass 4acTb
MHAMKaTOpa COCTOAHMA [O/DKHA OTBevyaTb TpeboBaHMsM 3TOro cTaHgapta, nNpuv  3TOM  MHAMKATOP  COCTOSHWA
[O/MKEH ObITb UCNbITaH Ha 50 onepauwnii cpabaTtbiBaHUS.
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6.2.6 ConpoTuBieHNe N3015Uun

Conpotuenenne wusonauum  Y3WUIM  [O/MKHO ObiTb  AOCTATOYHBLIM  CTOYKM  3pEHMs  3awuTbl OT TOKOB YTEYUKU
1 NPSIMOTO NMPUKOCHOBEHWSA.

CoOTBETCTBUE NPOBEPSAIOT MUCMbITaHNEM, yKa3aHHbIM B 8.3.6 IEC 61643-11:2011.

6.2.7 DnekTpuyeckas nMpPoOYHOCTb N30NAUUN

3nekTpyyeckas MPOYHOCTb UM30AAUMM  [O/MKHA OblTb  AOCTATOYHOMW C  TOUKM 3PEHMss  YCTOWYMBOCTU K Mpo-
6010 1 3aWmTbl OT NPSAMOr0 MPUKOCHOBEHMS.

CoOTBETCTBME NPOBEPSIOT UCMbITAHWEM Mo 7.4.5.

6.2.8 NNTeNbHbBIA TOK /p,,

Tok, npoTekawWwmii uepe3 MNOMOXKUTENIbHYID 1 oTpuuartenbHyr knemmy  Y3WUNM,  pgoskeH
korga Y3WUI pab6oTaeT nNpu MakCUMaslbHOM [A/IMTe/IbHOM paboyem HanpskeHun L/, W CMOHTMPOBaH B COOT-
BETCTBUM C UHCTPYKLUAMU U3rOTOBUTESIA.

CooTBeTCTBME NPOBEPSAIOT UCMbITAHMEM MO 7.4.6.

6.2.9 CymmapHbIi paspsfHbIi TOK /1| (415 MHOTOMOMIOCHBIX Y3UM)

CoOTBETCTBME NPOBEPSIOT MCMbITaAHNEM, yKa3aHHbIM B 8.7.1 IEC 61643-11:2011.

N3MEepPATbLCA,

6.3 TpeboBaHMSA K MEXAHNYECKOI YacTun

6.3.1 MoHTax

Y3WIM fomkHbl 6bITb CHAGXEHbI cpeacTBamMu 418 MOHTaXa, obecneymsarowymMm MeXaHNYECKYH0 Hadex-
HOCTb.

Bo n3bexaHne ownbo4HOro coeanHEHUS BTbIYHbIX Mogynelt Y3UI ¢ hukcupoBaHHOW (6a30B0I4) 4acTbHo
[LO/MKHO ObITb NPEfYyCMOTPEHO MEXaHUyYeckoe KkoauposaHne/6/10KMpoBKa.

Co0TBETCTBUE NPOBEPSAIOT BU3Ya/TbHLIM OCMOTPOM.

6.3.2 BUHTbI, TOKONPOBOAALLME YACTU N COeOUHEHNSA

CooTBeTCTBME NPOBEPSAOT OCMOTPOM M NPOGHLIM MOHTaxoM no 8.4.1 IEC 61643-11:2011.

6.3.3 BHelHne coeagnHeHUd

CoeguHuten ©n MeTOAbl COEAVHEHWS, Mepeync/ieHHble B Tabnuue 2, COOTBETCTBYOT TpeboBaHusAM Ha-
CTOAILLEro cTaHaapTa.

Opyrve coeguHuTenn 1 MeTOAbl COEAUHEHWA CriefyeT UCMbITbiBaTb COM1aCHO COOTBETCTBYIOLMM  CTaH-
fapTam B Lenax obecnevyeHns HopMasibHOro OYHKLMOHUPOBAHNS.

Ta6numua 2 — CooTBETCTBYIOLME COEANHUTENN N METO/bl COeANHEHMS

CoegnHNTENIN U MeToAbl coeMHEeHNs CcblNoYHbIe cTaHaapThbl

3aXNMHble 3/1eMeHTbl BUHTOBOrO TUNa, Hanpumep, 41 IEC 61643-11:2011, 7.3.3.1n 8.4.2.1

BMHTOBbIX, CTO/IG4ATbIX M GONTOBbLIX BbIBO10B

Be3BMHTOBbIE BbIBOAbI

IEC 61643-11:2011, 7.3.3.21 8.4.2.2

Mnockne 3aknMbl BbICTPOTO COeANHEHMS

IEC 61643-11:2011, 7.3.3.41n8.4.2.4

CoefyHeHve KOHL,OM NPOBO/IOYHOIO BbIBOAA (TOHKME Npo-
BOJIOYHbIE BbIBO/bI)

IEC 61643-11:2011, 7.3.3.51 8.4.2.5

CoeauHutenu ans qooTo31EeKTPUUECKUX CUCTEM

IEC 62852

6.3.4 Bo3ayLuHble 3a30pbl U MYTU YTEUKU

Y3UMM A0onKHbI UMETH A0CTATOUYHbIE BO3/YLLIHbLIE 3a30pPbl U MYTU YTEUKN.

CoOTBETCTBME NPOBEPSIOT UCMbITAHWEM COrnacHo 7.5.1.

6.3.5 MexaHun4yeckas Npo4YHOCTb
Bce petann Y3WUM, wumelowme OTHOWEHME K
[OCTaTOYHON MexaHN4YecKoi MPOYHOCTLH.

3alpmTe OT MNPSIMOr0  MPUKOCHOBEHMS, [O/MKHbI  061a4aTh

CooTBETCTBUE NPOBEPSAIOT MUCMbITaHUeM cornacHo 8.4.4 IEC 61643-11:2011.

6.4 TpeboBaHMSA K YCNOBUSAM OKpYXXatoLen cpeabl U MaTepuasiam

6.4.1 O6LmMe NoNoXeHns

Y3UMM aonxHbl YA0BNETBOPUTENBHO (DYHKLMOHNPOBATL B YC/IOBUSIX SKCMyaTalWn, yKasaHHbIX B pas-
fene 4, B COOTBETCTBUM C TPEGOBAHUAMM U UCMLITAHUAMU, NEPEUNCTIEHHBbIMI B Tabnvue 3.
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Tabnuua 3 — Tpe6oBaHus K yC/IOBUAM OKpYXatoLLeli cpefibl i MaTepuanam

Ccbl/loYHble CTaHAapThI
3awmTa, obecneymsaemas 060s104Koii (kog IP) IEC 61643-11:2011,7.4.11n8.5.1
TennocTolikocTb IEC 61643-11:2011, 7.4.21 8.5.2
VicnbiTaHne gasreHveM Lwapuka IEC 61643-11:2011, 7.4.21 8.5.3
OrHecToliKOCTb IEC 61643-11:2011, 7.4.3 1 85.4
TPEKNHIOCTONKOCTb IEC 61643-11:2011, 7.4.41n 8.5.5

6.4.2 VicnblTaHne Ha NPOAO/IKNTENBHOCTL PaboThl B YC/IOBUAX BNaXKHOIO Tenna

CooTBeTCTBME NMPOBEPAETCS UCNbITaHeM o 7.6.1.

6.4.3 dnekTpomMarHMTHasi COBMECTUMOCTb

6.4.3.1 YCTONYMBOCTb K 3/1EKTPOMArHMTHbIM NoMexam

Y3WI, kak He cogepxawwme, Tak W cofepxaline 3/IEKTPOHHbIE UuUenu, B KOTOPbIX BCE KOMMOHEHTblI mnac-
CUBHbl  (Hampumep, [AUOAbl, Pe3NCTOPbl, KOHAEHCATOPbl, WHAYKTOPbl, BapuCTOpPbl W  ApyrMe  WMMYy/IbCOCTOWKME
KOMMOHEHTbI), HE YyBCTBUTE/IbHbl K 3/1EKTPOMArHUTHbIM NOMeXaMm, OXMAAeMbIM B HOPMasIbHbIX YCNOBUSAX  3KC-
nayataymu, Mo3TOMy MWCMbITaHWs Ha MNOMEX0YyCTOMYMBOCTb He TpebywoTtcsa. Y3WUM, cogepxawime YyBCTBUTESIb-
Hble 3/IEKTPOHHbIE Lienu, COOTBETCTBYIOT cTaHaapTy IEC 61000-6-1.

6.4.3.2 Nomexoamuccus

Y3WI, kak He cogepxalwme, Tak W COAepXalne 3/IeKTPOHHbIE Lenu, KOTOpble He TEeHepupyrT npu  Hop-
Ma/IbHOM  3KcnjlyaTauuMu OCHOBHble 4acToTbl CBbie 9 kMU, MOryT TreHepvMpoBaTb 3/1eKTPOMArHUTHble  MOMEeXu
TONbKO B XOAe 3aWuTHbIX onepauuii. [AUMTeNbHOCTb TakMxX MOMEeX COCTaBNAseT OT HECKOMbKMX  MUKPOCEKYH[
[0 HECKOJTBKUX MUJIINCEKYHL,

YacToTy, YPOBEHb W MOCNEACTBMSA TaKMX W3/TyYeHW A CUMTAT HOPMasibHOM  3M1EKTPOMArHWTHOM  cpepoii
HW3KOBO/IbTHBIX YCTAHOBOK. [103TOMY Tpe6oBaHMs K NOMexoammnccum cobiogeHsl U NPOBEPKM He TPebyIoT.

Y3WM, copepxawme 3MeKTPOHHbIE Lenu, BbINOMHAKWME KOMMYTaLMOHHY (yHKUMI0O Ha 4actote 9 «kly
1 Bbiwe, cooTBeTcTByIOT IEC 61000-6-3.

6.5 JlonosiHnTeNbHble TpeboBaHUs K Y3UI cneyyanbHbIX KOHCTPYKUUIA

6.5.1 OpHoBBOgHble Y3WM ¢ pasgenbHbIMXM  BBOAHbIMWU/BBLIBOAHBIMU  3akKUMaMW.  HOMWHaNbHbIA
TOK Harpysku /;

M3roToBUTENb AO/MKEH YCTAHOBUTH HOMUHASIBbHbIN TOK Harpy3Ku.

CooTBeTCTBME NMPOBEPAETCA UCNbITaHeM rno 7.7.1.1.

6.5.2 VicnbiTaHMA Ha yCcnoBus okpyxxatrowen cpeabl ans Y3UI Hapy>XXHOro MCNosiHeHns

Y3WI Hapy>XHOro UCMOMHEHNS AO/MKHBI ObITb YCTOWUMBBI K Y D-U31y4EHNIO N KOPPO3UN.

VicnbiTaHuA NpoBOAAT B COOTBETCTBUM C 7.7.2 1 npunoxexvem F IEC 61643-11:2011.

6.5.3 Y3UI ¢ pa3genbHbIMU 31eKTPUYECKU N30/TMPOBAHHBIMUN LenamMmun

Ecnn  Y3WUM cogepXuT LUenb, 3NEKTPUYECKM W30/IMPOBAHHYH) OT [/1laBHOW LEnW, W3rotoBUTE/b  AO/DKEH
npefocTaBUTb  MHOPMALMIO O  HanpPshKeHUWM U30MALMU WM 3NEKTPUYECKOW MPOYHOCTU  M30MSUMM  Mexay  Lens-
MU, & TaKKe 0 COOTBETCTBUM KOHKPETHLIM CTaHJapTam.

Ecnn Y3UM cogepxuT 6onee [AByX Takux LUenei, uHdopMauus pJosmkHa ObiTb npedocTaBfeHa MO Kax-
[0l KOMBUMHaLMK Lenei.

ConpoTuBneHve W30NAALMM  MeXAy T[NaBHbIMUM UenaMnu W pasfesibHbiIMU - M30/IMPOBAHHLIMU - LEensiMnU  A0JXK-
HO NOABEPrHYTLCA UCMbITaHNAM B cooTBeTCTBUM C 8.3.6 IEC 61643-11:2011.

DneKkTpuyeckasa MPOYHOCTb  U30NAUMW  MEXAY [NaBHbIMWM - LEensAMU U1 pasfesibHbIMU - U30/MPOBaHHbIMKU  Lie-
NAMU JO/MKHA NOABEPTrHYTLCA UCMbITAHUSAM B COOTBETCTBUM N0 7.4.5.

6.6 [lononHMTENbHbLIV NapameTp, eC/iM YCTaHOB/IEH M3rOTOBUTE/IEM — MaKCUMa/IbHbIV
pas3paaHbIA TOK /.

Ecnn  wsrotoButens yctaHasnueaeT /., [AaHHOE 3Ha4YeHWe TMOATBEPXKAAETbCA UCMbITAHWEM B  COOTBET-
cteum ¢ 83.3.1 IEC 61643-11:2011 npu uMCNONb30BaHWN TOMLKO OAHOrO uMnynbca /., NPUKIaAbIBaeMoro B
NONSPHOCTM, B KOTOPOW nONy4yeHO 6onee BbICOKOE 3HAYeHWe OCTAaTOYHOrO HanpshkeHns BO BpeMs  npeablay-
LLIero UCnbITaHuA.
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7 TunoBble ucnblTaHnA

7.1 O6wue NoNoXeHns

TvnoBble WCMbITAHUS BbINOMHAIT Ha Tpex obpasyax no KaxAoMy UMKAY WCNblITaHWi, Kak YykasaHo B
Tabnuue 4. B npegenax OJHOMO LMKAa WCMbITaHUS NPOBOAAT B NOpsAAke, ycTaHOBMeHHOM B Tabnuue 4. Mo-
PAAOK UMKIOB MOXET MeHATbCA. McnbiTaHne 3aXvMOB MPOBOAAT Ha Tpex obpasuax 3akUMOB [ KaXAoro
TMna KOHCTpykumm 3axuma. (Y3UM ¢ He MeHee 4yeM Tpems OAMHAKOBbIMW 3@XMMaMu COOTBETCTBYET 3TOMY
TpeboBaHuIo).

Tabnuua 5 cogepXxuT 06LMe KpMTepmun COOTBETCTBUSA A1 TUMOBbIX UCTIbITAHWIA.

O6paseL, Bblgepxan LUMKI WCNbiTaHUi no Tabnuue 4, ecnu BbINOMHEHbl Bce TpeboBaHMSA COOTBETCTBYIO-
LMX pa3fesnos 1 JOCTUTHYTbI KOUTEPUU COOTBETCTBUSA.

Ecnn Bce o06pasubl BblgepXasin UMKA  UCMbITaHWA, TO KOHCTPykums Y3WIM  cOOTBETCTBYET nNpeabsBse-
MbIM TpeboBaHuaM. Ecnu pgBa unu 6onee ucnbiTaTesibHbIX 00pasLoB He BbiAepXann LUK WUCMbITaHWA, TOorga
Y3WI He cooTBETCTBYET Tpeb6OBaHUSAM JaHHOro cTaHapTa.

B cnyyae ecim xoTa 6bl OAWMH o06pasel, He BbIAEPXa UWMKA WCMbITAHUA, [AHHOEe WCMbITaHne W npejLue-
CTBYIOLLME €My WCMNbITaHUSA, KOTOpble MOrAM Obl NOBAMATL Ha pe3ynbTaT [AaHHOro UCMbITaHus, cnegyeT MOBTO-
pUTb Ha TPeXx HOBbIX 0bpa3uax, 1 Ha 3TOT pa3 H1 OA4MH obpaseL, He AO/KEH OblTb OTOpaKoBaH.

Komnnekt wn3 Tpex o06pa3uoB MOXeT ObiTb WCNOMb30BaH B NOCMAEAYHOWMX UMKIAX WCMbITaHWA No  yCcMo-
TPEHUIO U3rOTOBUTESSA.

Ecnn  Y3UM aBnsetcA HeOTbEM/IEMOW 4YacTbi0  M34eNnsi, COOTBETCTBYHLLErO ApPYyromMy CTaHgapTy, Tpe-
60BaHuss  Apyroro craHfapta [O/DKHbl PacrnpoCTPaHATLCA Ha Te 4acTu  u3fenus, KOoTopble He npuHagiexar
Y3UMN. CermeHT Y3WUIM B wu3genum po/dkeH oTBedvaTb o06wmM  TpeboBaHusm (6.1), TpeboBaHWAM K 3/eKTpuye-
CKOli uacTm (6.2), TpebOBaHMSIM K YCMOBUSM OKpyxatwelh cpegbl M matepuanam (6.4) HacTosiero craHgap-
Ta. TpeboBaHua ApPYyroro ctaHAapTa K MEXaHUYECKOW YacTy AO/DKHbI ObITh Takke NPUMeHUMbI K Y3,

7.2 Npoueaypbl NPOBEAEHWS UCNbITaHW

7.2.1 O6Lwme NoNoXeHns

Ecnu He ykasaHO WHOe, CCbIIOYHbIM CTaH4APTOM  NPOBEAEHUS  BbICOKOBOJIbTHbIX  UCMbITAHWIA  SAABNSETCA
IEC 61180-1.

MoHTaxx Y3UI w1  3nekTpuyeckne COeAVHEHUS BbIMOJIHAKT B COOTBETCTBUM C  WHCTPYKUMAMMU MO MOH-
Taxy, npefocTaBfeHHbIMW — M3rotoButenem. [aHHble yCcnoBus  AO/DKHbI  cO6N0JaTbCA  Ha  NPOTSXEHUW  BCeW
npoueaypbl NpoBefeHus TWUMOBOTO WUCMbITAHWA, €C/lM He YKasaHo uWHoe. BHellHee oxnaxgeHve WM HarpeB He
NPUMEHSAIOTCA.

VcnbiTaHne npoBOAAT Ha OTKPbITOM BO34yxe Mpu  TemrepaType okpyxawuwero Bo3gyxa (20 x15) °C,
€C/IN He yKa3aHOo MHOe.

Mpn BCEX CTATMYECKNX W3MEPEHUsIX MOCTOSIHHbIX TOKOB, TakUX Kak /., W /o, Hada/bHOE yMeHbLUEHWe
nocne nofaun HanpsbkeHns He [OO/MKHO YUWTbIBATbCSA, W MOKas3aHWA [O/KHbl CHMMAaTbCA He paHblle, 4YeM Ye-
pe3 30 cekyHf nocne nojayun HanpskeHus.

Ecnu He yka3aHO WHOe, BO BCeEX WCMbITAHWAX, [Ae TpebyeTcA WCTOYHMK MNUTaHUsl, BCE MrHOBEHHblE 3Ha-
UEHUS VCMbITATE/ILHOTO HaNpshKeHUs [O0/DKHbl OCTaBaThCA B AuanasoHe wmexay Ll u Up, MuHyc 5 %, korga
npoTeKaeT TOK Harpy3ku, pasHblii 1 A.

B uenax o6ecneyeHuss MNOMyYEeHUs COMOCTaBMMbIX Pe3y/bTaTOB  WCMbITaHU/i  HEeob6XO0AMMO  MCMO/b30BaTb
MUHUMYM  LUECTUMMNY/IbCHbIA  BbINPAMUTENBHBLI  MOCT  (CxemMa  JlapuoHoBa) AN OfpaHWYeHns  MaKCMMasibHOW
ny/bCaunn B YCNOBUSAX MOHOW Harpy3ku.

est

MpymeyaHne 1 — 3TO 3HAYUT, YTO B C/lyyae WUCNOJIb30BaAHUA LUIECTUUMMYJ/ILCHOIO BbINPAMUTESA HeOGXO,U,VIMO nc-
nonb3oBatb ,CI.OI'IOJ'IHI/ITel'IbeIVI CFI'Ia)KVIBa}OUJ'VII‘/'I KOHAeHcaTop A/14 BbINOJ/IHEHNA OAaHHOIo Tpe6OBaHVIﬂ, Kacatoulerocs 5 %.

Mpu wucnbitaHu  Y3WIM €O BCTPOEHHbIMM KabensiMum fJaHHble Kabenu no BCel [O/IHE CuUMTaloT  YacTbio
ncnbityemoro Y3Url.

Ecnu He yka3aHO WHOe, BO BpeMs WCMbITaHMSA O6CNyXuBaHue wan pasbopka Y3WIM 3anpelyeHbl. BHew-
Hve pasbeguHutTenin Y3WUM pJomkHbl ObiTb nofgobpaHbl, kak TOro TpebyeT W3roTOBUTENb, W NOACOEAVHEHbI [ANA
UCNbITaHWA, ecnv HeobxoAMMO, cornacHo Tabnuue 4.

Bce wucnbiTaHUMs  OO/MKHbI  NPOBOAUTLCA  ANA  KaXAOr0  BuAa  3awWmMTbl, YCTAHOB/IEHHOrO  W3roTOBUTENEM,
OflHAKO eCNM HeCKONbKO BWAOB 3alUTbl UMEKT OfMHAKOBble CXEMbl, MOXHO OOGOWTUCb OAHUM  WCMbITAHUEM
Ans Bnaa 3awmTtbl Hanbonee He6NaronPUATHON KOHCTPYKLMKW, NCMOSb3YS KaXablli pa3 HoBble 06pasLbl.
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Ecnn  wus3rotoBuTENb  MNpefocTaBnseT  WHopMauuilo O  BHEWHeM  pasbeauHuTene  Y3WUM, Heo6xoanMom
Ana  obecneyeHuss  Hagnexallel  KoopaMHaUMKM  OXMAAEMbIX  TOKOB  KOPOTKOTO  3aMblKaHWsl,  MPEBbILLALLMX
lapy (camoro Y3WIM), paHHble WCMbITaHUA HEeobXoAuMOo MOBTOPUTL (AN KEKAOTO LMKAa M KOMOuHaumn) € wuc-
nosib30BaHMEM KOMOGUHALMW, BKIHOUAKOLLENA faHHbI AONONHUTENbHbIN BHELLHUIA pa3beUHUTENb.

Ecnn wncnonb3oBaHWe nanupocHoi 6ymarn TpebyeTcs B COOTBETCTBUM €  Tabnuuei 4, nanupocHas 6y-
Mara fo/bkHa OblTb npukpensieHa Ha pacctosiHne (100 + 20) MM CO BCex CTOPOH o6pasua, KpomMe MOHTakKHOW
NoBEPXHOCTU.

MpumeyaHne 2 — [lanupocHasa 6ymara: TOHKasd, MArkas W [OBOMbHO MpoyHas 6ymara, ucnosibayemasi, Kak
npaBwio, Asisi 06epTbIBaHNS XPYNKMX NPeaMeToB, N/I0OTHOCTb KOTOPOi cocTaBnsieT 12—25 r/m2.

Ha npoTskeHun Bceli npouedypbl TUMOBbLIX WUCMbITAHWI WHAMKATOP COCTOSIHUSI  [O/DKEH UYETKO  YyKasblBaTb
COCTOsIHME TOW 4acTu, C KOTOpO/ OH CBsi3aH. [pU Ha/MuMM HECKONbKMX METOAOB WHAMKALMKM COCTOSIHWS, Ha-
npuMep, JokaibHas ¥ AUCTAHUMOHHAST WHAMKALMS, Kaxaplii TWM  UHAMKAUMM [O/MKEeH ObiTb NpPOBEpPEeH W  CooT-
BETCTBOBATb CreLupuKaumy U3roToBuTenNs.

CnefyeT yuuTbiBaTb, 4YTO A1  WMMY/bCHbIX UCMbITAHUA U M3MepeHuii BaxHa NpaBUIbHO  BblGpaHHas
MeToAMKa UCTbITaHWiA. Mpy NCRbITaHUK TPeBYeTCs rapaHTUs B OTHOLUEHUM TOYHOCTU 3anicy 3HAYEHMUIA.

Y3UM He [O/MKHbI Cco3faBaTb ONacHble cuTyauum npu pa6oTe B YC/OBUAX UCMbITaHWA, TpeGyemblx Ha-
CTOALLMM CTaHAAPTOM.

Tabnuua 4 — TpeboBaHusa K Y3UNM a5 TUNOBbIX UCMbITAHWIA

VKN lNoacoeAuHen- Mcnonb3yeTtca Knacc Knacc Knacc
I/ILIICI'II:I- Bug ncnbitaHus FlyHKT TpeGoBanus/ Hble BHEUHNE nanmpo?:/Haﬂ ucnbiTa- ucnbliTa- ucnbiTa-
o A UCMbITaHUA pasbeauHu- < v o
TaHu 3 bymara HUK | Hun I Huia 111
Tenu
1 WaeHtndomnkaumsa n 6.1.1/6.1.2/7.3 — — A A A
MapKnpoBka
MoHTax 6.3.1 — — A A A
BbiBoAbI 1 coefm- 6.3.2/6.3.3 — — A A
HeHuns
3awuta oT NpsAMoro 6.2.1 — — A A A
KOHTaKTa
Okpyxatowias cpega, 6.4 — — A A A
Kopg IP
OcCTaTouHbIN TOK 6.2.2/7.4.1/7.4.1.2 — — A A A
Pa6ounii pexnme 6.2.4/7.4.2°
Pabounii pexum ans 7.2.3.2/7.4.2.3/ A — A A A
knaccos |, Il nnn 1l 7.4.2.6
JlononHUTeNbHBbIN 7.4.25 A — A — —
pexum ans knacca |
Tennosas ctabwsb- 6.2.5.3/7.4.3.2 A — A A A
HOCTBLO
BosayLiHble 3a30pbl 7.5.1 — — A A A
N NyTU YTEUKN
VcnbiTaHne Ha TBep- 6.4 — — A A A
[OCTb BAaB/MBaHu-
em Lwapuka
YCTONUMBOCTb K @HO- 6.4 — — A A A
Ma/lbHOMY Harpesy
N OTHIO
TPEKNHrOCTONKOCTb 6.4 — — A A A
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Linkn FVHKT ToeGosaHns/ Zif:gﬁgruﬁg VMcnonb3yeTca Knacc Knacc Knacc
nenbl- Bug ncnbitaHus Y manwava AFLENHN- nanupocHasi uenbiTa- ucnbiTa- uenbiTa-
TaHui P A 3 6ymara Hui | Hui I HUiA I
Tenm
2 YpoBeHb Harnpsxe- 6.2.3
HUA 3aLWMTbI®
3 ConpoTtueneHne n3o- 6.2.6 — — A A A
naummn
nekTpuyeckas 6.2.7/7.4.5 — — A A A
NPOYHOCTb M30NSALMN
3a CM. HUXe — TOJIbKO — —
no NPUMEHEHNI0
MexaHunuyeckas npou- 6.3.5 — — A A A
HOCTb
Bbigepxvisaemas 6.2.5/7.4.3.1° — — A A A
Temnepatypa
3bC CM. HUXe — TO/bKO — —
no NPUMEHEHUIo
4¢ TennocTokocTb 6.4 — — A A
5e Bug otkaza 6.2.5.4/7.4.4 A A
6 MpoaomknTenbHoCTbL 7.6.1° — —
paboTbl B YCNOBMSX
BNIQXXHOrO Tenna
7 CymMMapHblii paspsa- 6.2.9b — — A A A
HbI TOK A1 MHOro-
nostocHbIX Y3UTI
JononHutensHble ucnbiTaHna 4N og4HOBBOAHbIX Y3UI ¢ pa3aeibHbIMU BBOAHLIMU/BLIBOAHBIMW KeMMaMu
3bC HomuHanbHbI TOK 6.5.1/7.7.1.1 A — A A A
Harpysku
[ononHutensHble ucnoitaHns ansa Y 3T HapyXHOro npuMeHeHns
8 KnnmaTtuyeckmne uc- 6.5.2/7.7.2 — — A A A
neitaHua Y3UM ansa
HapyXXHOro  Mpume-
HEeHUsA
[JononHutensHble ucnbiTanmsa ansa Y3UI ¢ pas3genbHbiMy M30MPOBaHHbIMU LENSAMU
3a V3onauua mexay pas- 6.5.3/7.4.5 — — A A A

AeNbHbIMK LenamMmmn

«A» — MPUMEHSEeTCS;
«—>» — He NMPUMeHSAEeTCA.

a [ofcoeMHEHHbIE BHELLHNE pa3befuHUTE TN 03HAYaloT, YTO BCE pasbenHUTENN, YKa3aHHble U3roTOBUTESIEM,
ncnbIThiBatOT ¢ Y3WUIN npy TUMNOBbLIX UCTbITAHUAX.
® B 9TUX UCNbITAHUAX MOXET NOTPe60oBaTbCH Ha4yalbHOEe U3MepeHre AMTENIbHOTO U OCTATOYHOIO TOKa COrfacHo
Tabnvue 6, kpuTepuii cootTBeTcTBUA E.
¢ B aTOM vcnbITaTeNIbHOM LiMKNe MOryT notpebosatbcsa 60/1ee 04HOro KommniekTa o6pasLoB.

d [nsa Bcero ucnblTaHs B pa6oqu pexunme (BK!'IPOHaFl AO0NO/THNTENBbHOE UCNbITaHNE B paGOHEM pexume, ecnn

NPUMEHNMO) MOXET NCNOJb30BaTLCA OAMH OTAEbHBIA KOMNIEKT 06pasLoB.
€ CM. COOTBETCTBYHOLMIA MYHKT Tabnuubl 3 IEC 61643-11:2011.
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Tabnuua 5 — O6LIMe KpUTepun COOTBETCTBUSA /18 TUMOBbLIX UCTLITAHUIA

A JomkHa 6bITb JOCTUrHYTa Tennosas cTabunbHOCTb. Y3WUIM cunTaloT TepmocTabu/ibHbIM, €CAv MUK aKTUBHOM
coCcTaBnAwLel Toka, npoTekawowero yepes Y3WI, nau paccemBaemMoil 3Heprum umeeT TeHAEHUMo nMbo K no-
HWXEHWIO0, 160 OTCYTCTBUIO NOBbILWEHWS B TeyeHuwe 15 MUHYT OT Hadana nogauv L/va. Ecnn camo ucnbiTaHve
Y3UM npoeoadat npu Uy, Toraa Uy, 60 nofaloT B TedeHne aTux 15 mMuH 6e3 nepepbiBa, M60 nogatoT no-
BTOPHO B TeyeHue He 6onee 30 c*

B | 3anucu namepeHuii HanpshkeHUs 1 Toka 1 OCMOTP He [0/KHbI BbISBUTb NPO60eB

C B Xxoge wcnbiTaHuss He AO/MKHO ObiTb BUAUMbIX MOBPexXAeHuid. ocne umcnbiTaHns Hebonbluve yraybneHus u
TPELUVHbI, He BAusoWmne Ha 3aluTy OT NPAMOro MPUKOCHOBEHUS, HE YUYMTbIBAIOT MPW YC/I0BMU COXPaHEHUs ycTa-
HOBMEHHON cTeneHn 3awwmTtbl Y3UM (no kogy IP). MNocne ucnbiTaHus He AO/MKHO 6biTb BUAMMBIX NPU3HAKoOB 06-
ropaHus obpasua

D 3Ha4YeHNst N3MepPEeHHOro MpeAesibHOr0 HaMPSXXEHUst MoCne WUCTbITaHNA [O/KHbI ObiTb MeHblUe WM paBHbl U,
WcnbitaHnamm no 8.3.3 |IEC 61643-11:2011 fo/mkHO ObiTb ONpefesieHo M3MEpPEHHOe MnpedesibHOe Hamnpshke-
Hve, a ucnbiTaHre no 8.3.3.1 IEC 61643-11:2011 npoBOAAT TOMLKO C WUMMY/IbCHLIM TOKOM 8/20 Mpu MUKOBOM
3HavYeHun /imp ANA uenbiTaHwid knacca | wan npu /, ana ucnbitaHuii knacca Il wayn ucneitaHnem no 8.3.3.3
IEC 61643-11:2011, Ho TonbKo npu U . Ana ucnbitaHuii knacca Il

E [Mocne npoBefeHUA UCnbITaHUA HE AO/TKHO 6bITb ype3mMepHbIX OCTaTO4YHbIX TOKOB.

Y3WIM npucoeinHAOT MO UHCTPYKUMUM WM3rOTOBUTENS KakK A/ HOPMaJ/IbHOW 3KchayaTauuum K WUCTOYHMKY MUTaHUsE
npy¥ MakCMMa/lbHOM A/IMTENbHOM paboyeM HanpshKeHun (I/va). 13mMepsAlT TOK, NpoTekawwmii Yepes Kakapbli
BbIBOJ, KOTOPbI/A HE AO/MKEH npeBbiaTe 1 MA uUnum MeHsTbCs 6onee yem Ha 20 % MO CPaBHEHWKO C HaYa/lbHbIM
3HaYeHneM, M3MepPEHHbIM B Hauasle COOTBETCTBYHLLETO UCMbITATENbHOTO LKA,

Nio6oii NpuMeHsieMblii BO3BPATHbIA WM B3BOAUMbIA pasbefuHUTENb OTK/IOYAKT BPYYHYIO M MPOBEPAIOT 3/iek-
TPUYECKYIO MPOYHOCTb U3ONAUMN ABYKpaTHOW nopadeit L/, uam 1500 B MOCTOSIHHOIO TOKa B 3aBUCUMOCTW OT
TO, uTO 6onblie. B XoAe WUCMbITAHWUSI He AO/MKHO 6biTb MPOBGOEB W NEPEKPbITUI U30NAUMN (HU BHYTPEHHUX, HU

BHELLHMWX) UMK ApYTvX NPOsiBNEeHUi NPo6UBHOTO paspaaa.

Ecnm 4ns HOPMa/IbHOTO MCMOJ/Ib30BAHUSI CYLLECTBYET HECKO/IbKO BO3MOXHBLIX CXEM MOAK/IOYEeHUs, 3Ta NpoBepka
[LlO/MKHA BbINOIHATLCS A1 BCEX CXEM

F BHellHVe coefunHWUTENW, yKasaHHble W3roTOBUTEsNIEM, HEe [OJIXKHbI Cpa6aTbIBaTb B XoAe ucnbiTaHuda, nocne uc-
NbITaHNA OHU O0/DKHbI ObITb B paGO'—IE‘M COCTOAHUMN.

Pabouee cocTosiHMe COrNacHO HacTosiieMy pasfgesly O3HayaeT OTCYTCTBME MOBPEXAEHWI pasbeduHUTeNns u co-
XpaHeHne paboTocnoco6HOCTU. PaboToCnoCOOGHOCTL MOXHO MPOBEPUTH BPYYHYHO (€C/IM BO3MOXHO) WAW Mpo-
CTbIM 3/1EeKTPUYECKMM TECTUPOBAHWEM MO COM1aCOBaHWI0 MeXAy W3roToBUTENeM W MCMbITaTenbHo naboparo-
pvei

G | BHYTpEHHWE COEAUMHUTENM WM NPUCTIOCOG/EHNs AN KOPOTKOFO 3aMblKaHWsi, yKasaHHble W3rOTOBUTENEM, He
[O/MKHbI cpabaTbiBaTb B XOA4E UCMbITAHWS, NMOC/E UCMbITAHWSI OHU J0/MKHBI ObITb B pAGOYEM COCTOSHUM.

Pa6oyee COCTOsIHME COrNACHO HACTOsILEMY pasfeny o3HayaeT OTCYTCTBME MOBPEXAEHWId pasbeaunHuTens unm
npucrnocob/ieHns Ansi KOPOTKOro 3aMblkaHUsi M COXPaHeHne paboTocnoco6HOCTN. PaboTocnoco6GHOCTb MOXHO
NpoBepUTb BPYYHYIO (EC/IM BO3MOXHO) WM MNPOCTbIM 3MNEKTPUYECKUM TECTMPOBAHMEM MO COIM1ACOBAHUIO MeXAay
N3roTOBUTENIEM M UCTbITATE/IbHOI NabopaTopueit

‘ B gaHHOM kpuTepuu 1 fanee BO BCeX MyHKTax cTaHfapTa, CBA3aHHbIX C NpoBejeHneM pabouux uam fonosn-
HATeEeNbHbIX UCNblTaHnin Y3WUIM, 6ygeT npuMeHATbCA nogo6Has ¢opMynupoBKa, KOTopas noapasymeBaeT MO CyTu
NPOBEAEHNA UCMbITaHUA Ha/MuMe UCTOYHMKA NMUTaHua ¢ HanpsxeHnem U, nogknodyaemoro K Y3WIM B MOMeHT no-
Jaun ucnblTaTeNbHOro MMMNY/AIbCHOrO TOKa WM WMMMY/bCHOrO HanpsxeHus (B 3aBUCMMOCTM OT 3asB/EHHOro knacca
ucnblTaduii Y3WIM). Mocne nogaun umnynsca Y3UM moxeT /mbo ocTaBaTbCcA nof HanpskeHnem U.p, OT AaHHOro
NCTOYHNKA, /NGO MOXET ObITb MEepeknioyeHo Ha ApYroil UCTOYHWMK U, He CBS3aHHbIA (usnyecks C WcnbiTaTelb-
HO yCTaHOBKOW, chopMuMpyloLLeli MMNyNbCHOE BO34elcTBME, AN TOro 4Tob6bl 0CBOOOAMTHL MCMbITaTeNbHOE MecTOo
4N MOHTaxa M MOoAroTOBKM cnefywouero obpasuya Y3UM. B gaHHOM cryyae, nepekoyeHne C OAHOro MCTOYHMKA Ha
Lpyroii JO/MKHO 3aHMMaTb MeHee 30 CekyHf, Tak Kak B 3TOM MHTepBasie BPpEMEHW He Mpou3oigeT CyLleCTBEHHbIX OT-
KNIOHEHWUI A B KOHTPOMUpPYeMbIX napameTpax obpasua, B YaCTHOCTMW, 3TO KacaeTCs aKTWBHOW COCTaBnsoLleli Toka
yepes Y3UI.
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H | PasbeguHeHvne o6ecneunBaeTcsi OfHUM WM HECKONIbKUMU BHYTPEHHUMW W/WAW BHELWHUMU PasbeauHUTeNs MU,
MpoBepsIoT NPaBUILHOCTL UX UHAUKALMN.

Y3WM co CTeneHbl 3awuTbl, PaBHOW wAM npesbiwatowein IP20, He [O/MKHbI MMETb TOKOBEAYLUMX YacTeW,
[OOCTYMHbIX [AN1A NPUKOCHOBEHWA CTaHA4APTHOIO WCNbITATENIbHOTO Nasbla, npukiagesisaemoro ¢ ycuivem 5 H
(cm. IEC 60529), 3a UCK/IHOYEHMEM TOKOBEAYLUMX YacTel, KOTOpblE yXe Oblan AOCTYMHbI 40 UCMbITAHWA NPU MOH-
Taxe Y3UNM Kak AN HopMasibHOM akcnayaTaumm

J ECnn npu UCMbITaHUN NPOUCXOANT pasbefyHeHne (BHYTPEHHEE WK BHELWIHeEe), AO0/KHO 6biTb OYEBWAHOE CBUAE-
TeNbCTBO AECTBUTENBHOTO pa3beHEHNs COOTBETCTBYIOLLMX 3aLLUTHBIX KOMAOHEHTOB.

Mpy BHYTPEHHEM pa3beAuHeHUM WCMbITaTeNbHbI 0bpasel, NoACOeAUHSOT K WUCTOYHWKY MUTaHUS Kak A1s HOp-
MasIbHOM 3KcnyaTauum Npu MakCUMaslbHOM AJIMTENIbHOM paboyem HamnpshkeHum Ceov ¥ Ha 1 MUH. VcnbiTa-
Te/NbHbIA MCTOYHMK MUTAHUA A0/MKeH 06/1a4aTb CMOCOGHOCTbIO TOKA KOPOTKOrO 3aMblKaHUsi, paBHOW WMAW NpeBbl-
watoweli 200 MA. Tok, NMpoTekawowuii Yepe3 COOTBETCTBYHOLME 3aALUUTHbIE KOMMOHEHTLI, HE AO/DKEH MpEBbIWATb

1 mMA.

Tokn, mpoTekatolwme 4yepe3 KOMMOHEHTbI, COeAWHEHHbIe NapasieNlbHO C COOTBETCTBYHOLMMU 3aLUTHBIMU KOM-
MOHEHTAMU WM COeAUHEHHbIE APYrMM 06pa3oM (Hanpumep, MHAMKATOPHble LEenu), B 3TOM U3MEpPEeHUM He yua-
CTBYIOT, €C/IM OHW HEe MOTYT BbI3BaTb TOK B COOTBETCTBYHOLLMX 3aLUUTHBLIX KOMMNOHEHTAX.

Tok, npoTekawolmii yepe3 BbIBOA-PE, BkIuyas napanniefbHble U Apyrne uenn (Hanpumep, WHAMKATOPHbIE), He
[OMKeH npesbiwath 1 MA.

Ecnu ana HoOpmasibHOro WUCMO/Mb30BaHUSA CYLLECTBYET HECKO/IbKO BO3MOXHbIX CXeM MOAK/IHYEHUSA, 3Ta NpPOBepkKa
O0J/DKHaA BbINO/THATLCA A1 BCEX CXEM

K AHHYIMpOBaHO

L ManvpocHas 6ymara He J0/mKHa 06ropeTb

M | He gomkHO Npon30iTu B3pbIBa UM APYroro yAapa ¢ NopaxeHnem nepcoHana uav o6opyaosaHns
N AHHyIMpoBaHo

O AHHYIMpoBaHO

P

Pexnm KOpOTKOro 3amblkaHUA [O/HKEH obecneynBaTtbCs I'IpI/ICI'IOCO6}'IeHVIF|MI/I O KOPOTKOro 3amblkaHus. [1po-
BEPAKT NPaBU/IbHOCTb X UHAUKaL NN

Q | Ecnu Bo Bpemsi UCMbITaHWs BO3HWKAET KOPOTKOoe 3amblkanue, Y3UIM AomkHO 6biTb CNOCO6HO MPOBOAWTL HO-
MWHaJIbHBI TOK KOPOTKOTO 3aMblKaHUS /yqpy. A5 NPOBEPKM B TeueHne 10 c, noka Y3UIM AocTuraeT COCTOSHWA
KOPOTKOro 3amblkaHusi, Y3WM nofcoeAMHSETCs K UCTOUHNKY NUTaHUS!, CNTOCOGHOMY NOAaBaTh /i zpy -

lapy BO/MKEH COXPaHATLCA B TeueHue 2 4acoB A0 [OCTVKEHMA TepMuyeckoro pasHoBecus (< 2 K/10 muH). B
TeyeHVe JAaHHOTO Mepuoa MoBblleHWe TemnepaTypbl MOBEPXHOCTU B CaMOI ropsiyeil TOukM Kopryca He A0/DKHO
6bITb cBbilwe 120 K. MoBbiweHne TemnepaTypbl MOBEPXHOCTM B CaMOW ropsiyeit TOuke He [O/HKHO ObiTb CBble
80 K uepes nATb MUHYT Nocsie nogaun /4o,

7.2.2 VicnbITaTeNbHblEe UMMYJbCbI
[Ons  nonyyeHusi uHcopmaumm 06 WMMMAY/bCHbIX ToKax gas weneitaHuid cm. 8.1.1, 8.1.2, 813 u 8.14
IEC 61643-11:2011.

MpumevaHne 1 — TlognyHkT 8.1.4.1 |IEC 61643-11:2011 He npumeHsieTcd, Tak Kak OByxBBOAHble Y3WUI He
paccmaTpuBaloTCA B HACTOALLEM CTaHdapTe.

MpumeyaHne 2 — B HacToAlWeM CTaH4apTe WCNOMb30BaHWE WCTOYHMKA MUTaHWA MNepPeMeHHOro Toka, npea-
ycmoTpeHHoe B 8.1.4 IEC 61643-11:2011, 3aMeHEHO0 Ha UCNONb30BaHNE NCTOYHUKA MUTAHUA MOCTOAHHOrO ToKa.

MpumevaHne 3 — B HacToALEeM cTaHjapTe cebiika Ha |, B 8.1.4 IEC 61643-11:2011 3ameHeHa Ha /.

7.2.3 XapakTepucTuk1 NCTOYHMKOB NUTaHUSA A5 UCMbITaHUIA

7.2.3.1 O6Lme xapakTepUCTUKN NCTOYHUKOB NUTaHUSA

WcnbitatensHas uenb Ao/mkHa obnafjatb MHAYKTUBHOCTBIO, PaBHOM nnv npesbiwatoLeil 100 MKIMH.

[lBa pasHbIX TUMNa NCTOYHWKOB MUTAHUS MOTYT UCNONb30BaTLCA [/ UCTMbITAHWA B paboyeM pexume u
pexvme oTKasa CorfacHo pucyHky 1.
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a) [ina nmuTtaTopa oTtoanekTpuueckol 6atapen b) Ans NMHEHOTO NCTOYHMKA MUTaHUS
nutaHuns (PVA nocTosiHHOro Toka (DCJ
PucyHok 1 — BonbT-aMnepHble XapakTepucTukm
BosnbT-amnepHas XapakTepucTuka, chopmmnpoBaHHas UMUTATOPOM hOTO3NEKTPNYECKON
[I0/KHA HAX0AMTLCA B 3aLITPUXOBAHHOW 06/1aCTN Mexay Toukamm P, v P,
-P.[(J1eqp 1,05
h P2 :10-7 UTest’ 0'7/Test]
-P3: |O_95/\
-P,:[0,1,05/1 ]

6atapen,

JaHHaa o6nacTtb MOXeT OblTb MpeBbilleHa B CTOPOHY 60/1ee BbLICOKUX 3HAYEHWI HanpsbkeHuss U Toka no
corsiacoBaHuo Mexay ucnbiTaTenbHoi nabopatopueli u nsrotosutenem Y3Ur.

yKasaHbl  COOTBETCTBYHOLLME

My TpeboBaHuIo.

npoBeAeHust

VcnbiTaHne nNpoBOAAT B CTATMYECKMX W  NEepexofHbiX Yycnosusax B TeyeHne 100 MKc.
npoueaypbl UCnbITaHUIA

ans
7.2.3.2 Cneuudunyeckme xapakTepucTK MCTOYHUKOB NUTaHUS 4151 UCMIbITAHWI B paboyeM pexuve
MCNONb30BaTLCA AN UCNbITAHWIA:

noagrBepXxgeHna  CoOOTBETCTBUA

[aHHo-

B npunoxeHun B
B 3aBucumocTM OT conpoBoxgawuwero Toka Y3WIM cnegywowpe UCTOYHWMKM nuTaHusa npu L/

Ta6nmua 6 — Cneundmyeckne XxapakTepUCTKA UCTOYHUKOB NMUTAHUS 415 UCTIbITaHWIA B paboyem pexnme

cpy  BOJDKHBI
ConpoBoXJaroLwMii TOK COrIaCHO NMPUIOXKEHN0 A <5A >5A
WcnbiTaHne B paboyem pexxvme cornacHo 7.4.2.3 unn 7.4.2.6 DC, vim PV, PV,
[ononHutenbHoe UcnbiTaHne B pabodyeM pexume ansa knacca | cornacHo 7.4.2.5 DC, nnn PV, DC, nan PV,
OCp JIMHENHbIA WCTOYHWUK MMUTAHUA MOCTOSHHOTO TOKAa C MOJIHbIM  COMPOTUB/IEHWEM, TakuMm 4YTO BO Bpems
NpoTEKaHNsA COMPOBOXAMLIEro TOKA HanpshkeHue, uW3MepeHHoe Ha BbiBogax Y3WIM, He najaer Huke 17,
6onee ueM Ha 5 %.
DC,: JnHelHbliAi  MCTOYHWMK MNUTAHWA  MOCTOAHHOTO TOKA C  OXUAAEMbIM  TOKOM
5 A (0/+10 %) B COOTBETCTBUU C /1, HA pUCYHKe 1Db).
PVp WVmuTatop )OTO3/1EKTpPUYECKOl bGaTapen C€  OXWLAeMbIM
20 A (0/+10 %) B COOTBETCTBUM C /1, HA pUCYyHKe 1a).
PV,: Wmutatop  ¢hOTO3/1EKTPUYECKOI
Iscpy (0/+5 %) ® cooTBETCTBUMU C /7,
PV,

KOpPOTKOro
est
B COOTBETCTBMWM C /.

TOKOM
6atapen
Ha pucyHke l1a).
Test

3aMblKaHus
KOpPOTKOro

c

Ha pucyHke l1a).

3aMblkaHUA  MUHUMYM
OXMAAEMbIM  TOKOM  KOPOTKOrO  3aMblKaHWsi, PaBHbIM
Vimutatop dhoToanekTpuyeckori 6aTtapenm C 0XuaaeMbiM TOKOM KOPOTKOro 3ambikaHus 5 A (0/+10 %)
7.2.3.3 Cneuudunyeckme xapakTepucTUKN MCTOYHUKOB NUTAHUS 4151 UCMIbITAHWI B peXumMe oTkasa
Nnonb30BaTbCA 4151 UCTbITAHWIA:

B 3aBucumoctn o1 pexumoB oTkasa Y3WUI cnegywowme UCTOYHUMKU NUTAHUSA  MpuU (7va/1,2 LOMKHbI - UC-

19

OnekTpoTexHnyeckasi bubnumoTteka Anek



SnekTpoTexHuyeckas bnbnuoteka dnek

[OCT IEC 61643-31—2023

MNprvMeyaHne — 3Ha4YeHWe WCNbITATENIbHOTO HAaMpsKEHWs OnpeAensieTcsl Ha OCHOBaHUM CTaHOAPTHOTO pPexu-
Ma paboTbl M YMEHbLUAETCs Ha Ko3uUMeHT 1,2 A0 MaKCMMasIbHOTO HanpsbKeHWst XOM0CTOro Xofa Afs 0TOGpaxeHus
HOPMaJIbHOTO pexuma paboTbl OTOINEKTPUYECKOA CUCTEMBI.

Tabnuua 7 — Cneumdmyeckre XxapakTepucTUKU UCTOUHUKOB MUTAHUA AJ1 UCMbITaHWIA B peXxuMe oTkasa

OxwupaeMblil BUA oTkasa corsacHo 6.1.1.3, OBDLIE Lienn KODOTKOE 3aMbIKAHME LIenW
nepeuncnexuve 13) PLIB L P H
Bupg oTkasa Y3WI cornacHo 7.4.4 DC,2>wunmn PV, PV,

a> To/1bLKO MO COr/1acoBaHUIo C N3roTOBUTENEM.

DC;: JIMHeiiHblii  MCTOYHMK MUTAHWSI MOCTOSIHHOTO TOKA C  OXWAAEMbIM TOKOM KOPOTKOTO 3aMblKaHWst  CO-
rNacHo 7.4.4 B COOTBETCTBUN C /1 Ha PUCYHKe 1b).

PV, Wmutatop hOTO3/IEKTPUYECKO/ 6aTapes C  OXWOAeMbIM  TOKOM — KOPOTKOrO — 3aMblKaHus — COrMiacHo
7.4.4 B COOTBETCTBUN C /1 HA PUCYHKe 1a).

7.3 VicnblTaHWe Ha HECTUPAEMOCTb MapKUPOBKN

VcnblTaHne nNpoBOAAT AN MapKMpOBKM  BCEX TWNOB, KPOME  MapKMpPOBOK,  BbIMOSIHEHHbIX  TUCHEHWEM,
LUTaMNOBKOW W rpaBuMpoBaH/eM.

WcnbiTaHne npoBoAAT NPOTMPaHUMEM MapKMPOBKM BPY4YHYHO B TeyeHWe 15 € KYyCOYKOM Bartbl, CMOYEHHBIM
BOAOW, M elle B TeyeHMe 15 C KyCOYKOM Bartbl, CMO4YEHHbIM B anndatmyeckom rekcaHOBOM pacTsopuTene c
coAepXXaHMeM apomaTuyeckux BewecTB MakcumasibHo 0,1 % oT o06bema, C Kaypu-6yTaHOMbHbIM  4uciom 29,
HayasibHOI TOUKOW KuneHusi 65 °C 1 yaenbHbIM Becom 0,68 r/cms.

B kayecTBe asibTepHaTVMBbl pas3pelleH0  UCMNOMb30BaTb reKcaHoBbli  pacTBopuTenb KBY € MUHUMYM
85 % H-rekcaHa.

MpumeuyaHne — OBGO3HAYEHNE «H-TEKCAH» SIBNSIETCA XWMMWYECKOW HOMEHKNaTypoii [ANs «HOPMasibHOro»  Unu

HepasBETB/IEHHONO YINeBoAopoAa. [aHHbIA NakoBbI GEH3VMH 3a4acTylo Aasiee naeHtTuduumpyetca kak rekcaH KBY, cep-
TuchnumpoBaHHbIn ACS (AMepukaHckoe xummnyeckoe obuectso) (CAS# 110-54-3).

[Mocne ncnbiTaHnA MapkUpoBKa A0/HKHA /IETKO YUTATLCA.

7.4 DneKTpunyeckme NCrbiTaHud

7.4.1 OCTaTOYHbIN TOK /¢
7.4.1.1 lMNMpouenypa NnpoBefeHUA UCMbITaHUA

M3mepeHnss npoBOAAT NOc/iefoBaTeflbHO, WCMOMb3ys  CRefylowme UCTOYHUKM  nuTaHusa  wmexgy + K PE
n-KPE:

- UCTOYHWK NUTaHMS NOCTOSIHHOTO Toka npu L/ ,;

- MWCTOYHWK MUTaAHUS MNEepPeMEHHOro Toka, ob6ecneyvBalolLMii  CUHycoudanbHOe HanmpsbkeHne npu 50 Ty
1y 60 'l C NMKOBbIM 3HAYeHMEM, COOTBETCTBYHOLNM (7 p,,.-

M3mepstoT ocTaTouHble TOKU (MepeMEHHbIN 1 MOCTOAHHbIN), NpoTekatoLLme Yepes BbiBog PE.

7.4.1.2 Kputepuu cooTBETCTBUSA

MakcMmanbHoe 3HauyeHWe W3MEepPeHHOro OCTaTOYHOro TOKa He [O0/DKHO MpeBblwaTb 3HauyeHue, YCTaHOB-
JNIeHHOe M3roToBMTENEM cornlacHo 6.1.1.3, nepeuncnexue 12).

7.4.2 VicnbiTaHne B paboyem pexunme

7.4.2.1 O6Lme NONOXEeHNs

Ha puvicyHke 2 npeacTaB/iieHa cxeMa NpoBeeHNs UCMbITaHNs B pabouemM pexume.
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PucyHok 2 — Cxema npoBefeHunst cnbiTaHusa B paboyem pexnme
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7.4.2.2 MNMpoueaypa npoBefeHns UCMbITaHns

B pgaHHOM wucnbiTaHM paboune ycrioBMA UMUTUPYIOT npuioxeHvem K Y3WIM  npegycMOTPEHHOro  yucna
cneupanbHbiX  MMMAYbCOB € OAHOBPEMEHHOV Nojayeil  MakCMMasibHOTO — A/UTENIbHOro  pabouyero  HanpspkeHus
ACPV’ ncnonb3ys UCTOYHWK NUTaHUA cornacHo 7.2.3.

WcnbiTaTtenbHaa ycTaHOBKa A0/MKHA COOTBETCTBOBATbL CXEMe, NPUBEAEHHON Ha PUCYHKe 3.

V3amepeHHoe npefe/ibHOe HanpsXeHre NPOBEPSIETCS U [OMKHO BbiTh HUKE UK paBHo U,

M3amepeHHOe npefesibHOe  HanpsKeHne  OonpefenslT  NocpeAcTBOM  UCMbITaHWi,  onucaHHbix B 8.3.3
IEC 61643-11:2011.

Bo wu3bexaHne upe3MepHOi HarpyskM Ha o06pasupbl MNPOBOAAT WCMbITaHWE MO  W3MEPeHWo npeaenbHOro
HanpsKeHus:

- B cootBetctBun Cc 8.3.3.1 IEC 61643-11:2011, HO WCK/IOYMTE/ILHO C WMMy/NbCaMn TOKa [ASINTENIbHOCTLIO
8/20 npu NMKOBOM 3Ha4YeHuW, COOTBETCTBYHOLLEM /imp ANA Knacca ucnbitaHuii |;

- B cooTBeTcTBUM C 8.3.3.1 IEC 61643-11:2011, HO MCKNIOUUTENILHO NpY /, AN Knacca UchbiTaHuii Il

- B cooteetcTBUM € 8.3.3.3 IEC 61643-11:2011, HO wuckouuTenisHo npu U, Ans knacca wcnbitaHwii Il

C NpukIagsiBaHem rno og4HOMy NoJsIOKUTENILHOMY Y OAHOMY OTPULATENIbHOMY UMMYJ/ILCY.

Ucpy: MCTOUHUK NUTAHWSA COrMlacHo 7.2.3.2,
L: MHAYKTUMBHOCTL cornacHo 7.2.3.1;
D: pa3beauHutenn Y3WI, ykasaHHble N3roTOBUTE/IEM;
Y3WNM: ncnbiTbiBaEMOE yCTPOICTBO;
WCTOYHMK: MMMy IbCHBINA ToK 8/20 oNns nenbitaHwin knaccos | 1 || B paboyem pexumMe cornacHo 7.4.2.4, UMMyNbCHbIA pa3psgHblii TOK
/imp [ANs LONOTHUTENIBHOIO UCMbITaHUA B paboyem pexume cornacHo 7.4.2.5 unm UOC ansa ucnbiTaHuii B pabouem pexume knacca Il
cornacHo 7.4.2.6
PurcyHok 3 — Mpumep ncnbiTaTeNbHOM YCTaHOBKN A/18 NPOBEAEHUS UCTbITAHWSA B paboyeM pexuve

7.4.2.3 XapakTepucTku UCTOYHMKOB NUTaHWA A1 UCNbITaHNUA B paboyem pexume

VcnbiTyeMblii o6pasel, N0ACOeANHAT K MCTOYHMKY MUTaHWA cornacHo 7.2.3.2:

- DC, vnn PV” ecnu conpoBoxaatowmii Tok Y3WI coctaBnseT 5 A unn MeHee;

- PV,, ecnu conposoxpatowunii Tok Y3WIM coctasnseT cabiwe 5 A.

7.4.2.4 VicnbiTaHns knaccos | u |l B paboyem pexnme

Mpy unCNblITaHUM NpPUKNaAbIBAOT TPU TPYNMbl NO NATb UMMYAbLCOB Toka 8/20 ToW e NOAAPHOCTM, 4TO U
WUCTOYHUK NUTaHuA. cnbiTyeMble 06pasLbl NOACOEANHAIOT K UICTOYHMKY MMTaHMA CorflacHo 7.2.3 1 7.4.2.3.

Mocne nNpWIOXKEHUS KaXAOW rpynnbl  UMNY/AbCOB U OTK/KOYEHUS NOCMeJHEero  COMpPOBOXAANOLLEro  Toka
(npy  Hanunumum) Y3WUM [OMKHO ele ocTaBaTbCA MO HanpsXeHWeM He MeHee 1 MUHYTbl AN NPOBEPKWM Hanps-
XEHUs1 MNOBTOPHOTO BO3HUKHOBEHUS paspsga. [locne nocnefgHei rpynnbl MMAYbCOB M MO UCTEYEHMM 1  MUHY-
7ol Y3WI npopomkaeT ocTaBaTbCA Mpu (7va He MeHee yem 30 cekyHg C nocnegywowumu 15 MuHyTamm Ons
npoBepkn cTabunbHocT. C  3TOM LEeNbl HarpysouHas CAOCOGHOCTb MO TOKY KOPOTKOrO 3amblKaHWs CUI0BOro
NCTOYHMKA (NPU (7 opy) MOXKET BbITb NOHMXKEHA A0 5 A.

MpumeuaHne — TMocne nojaun wumnynsca Y3UI [OMKHO oCTaBatbCsi Mof HanpsikeHuem C., OT [aHHOTO
UCTOYHMKA B TeuyeHue 1 MWHyTbl, U Mocne 3Toro, NMM6G0 ocTaBaTbCs MOAK/HUYEHHBIM K 3TOMY € WCTOYHUKY, SIM60 MOXET
ObITb NEPEKIOYEHO Ha APYro UCTOUHUK Ucp,, HE CBSA3aHHbLIA (PU3NHECKN C MCNbITATENIbHON YCTaHOBKOW, (hopMupyoLlel
UMNyibCHOE BO3A4ElCTBME, AN TOro 4To6Gbl OCBOOGOAUTL UCMbITATe/IbHOE MECTO A/ MOHTaxa W MOArOTOBKW CreAytoLiero
o6pasua Y3WM. B gaHHOM cnyyae, NepektouyeHne € OJHOT0 UCTOYHMKA Ha ApYroi JO/KHO 3aHMMaTb MeHee 30 cekyHn,
Tak KaKk B 3TOM WHTEpBasie BPeMEHW He MPOM30AJEeT CyLeCTBEHHbIX OTK/IOHEHWIA B KOHTPOMMPyeMbIX napameTpax obpas-
La, B YaCTHOCTM 3TO KacaeTCsi akTUBHOW cocTaBnstoLeli Toka Yepes Y3Ur.

VcnbiTaTenbHble UK/bl yKasaHbl Ha PUCYHKE 4.
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Mpu wucnbitarun Y3UIM no knaccy | npuknagbiBaloT MMAYAbCbl Toka 8/20 € NWKOBbIM 3HAYeHWeMm, CoOoT-
BETCTBYHOLLUM /.

Mpw nenbitannn Y3WM no knaccy |l npuknaabisaoT nmnybcbl Toka 8/20 npu /.

Ecnn Y3UM knaccudpmuympoBaHbl MO Knaccy wucnbiTaHuii | n 1l, 3TO wucnbiTaHMe MpPoOBOAAT OAUH pas, npwu
3TOM BOMpPOoC O 60nee >XecTkux napamMeTpax WCMbITaHUA A1 060MX KIAacCoB MOAMEXUT COMlacoBaHUO C  U3-
roTOBUTENIEM.

Ycnbitanvne
UMRynbCHLIA TOK B pabouem pexume

35 MUH 35 MUH

PucyHok 4 — Cxema BpeMEHHbIX MHTEPBA/IOB A4/15 UCMbITaHuli knaccos | u |l B pabouem pexvive

VHTepBan Mexay OTAeNbHbIMW  MMMAy/nbcaMu coctasnseT 50—60 ¢, wuHTepBan Mexay rpynnamm  uwm-
nynscoB 30—35 MuWH. B uHTepBasie Mexay rpynnaMv UMMAYAbCOB Mojaya nuTaHus K UCNbITyeMoMmy o6pasLy
He TpebyeTcs.

Tok cnegyeT 3anucbiBaTb MNPU  KaXAOM WMNyNbCe, W MNPU  UCMbITAHUM He [OO/MKHO ObiTb NPO60eB  wunm
nepekpbITUiA B 06pasLax.

7.4.2.5 VcnbiTaHnsa knacca | B 4ONONHUTENIBHOM pexume

B vcnbiTaHnm Yepes Y3 nponyckaioT UMNyNbChbl TOKA, HapaluBaemble NOCTENEHHO A0 /...

Y3WM nogknoyaldT K WCTOYHMKY MWTaHuMa cornacHo 7.2.3.2. Tlocne nNpuUioXeHWs Kaxkaoih rpynnbl  UM-
nyNbCOB W MNOCAe OTK/IYEHUA NOCnedHero conposoxgawlwero Toka (npy Hamumm) Y3WUI gomkHO ewe ocTa-
BaTbCA MOJ, HanpshkeHnem He MeHee 1 MUH ANS NPOBEPKU HANPsHXKEHUs MNOBTOPHOTO BO3HWKHOBEHWA paspsja.
Mocne nocnegHein rpynnbl UMMYILCOB U NO  ucTeyeHun 1 mMuHyTel Y3UIM npogonxaet octasatbea npu  Clep,
He MeHee u4em 30 cekyHh C nocnegywowmmn 15 MUHyTamu L8 NPOBEpPKM cTabunbHocTW. C 3TOM Uenbl Harpy-
30YHas  CMOCOGHOCTb MO TOKY KOPOTKOTO 3aMblKaHUs CWUMOBOTO WUCTOYHMKA (Npu  L/.p,) MOXeT 6biThb MOHVKEHa
no5A.

MMnynbCbl TOKa TOW € MNOMSPHOCTU, YTO UM UCMOMb3yeMbli UCTOYHUK MUTAHUA AO/MKHbI MofjaBaTbCA Ha
MCNbITyeMblil 06paseL, B cregyowwem nopsake:

a) oauH wmMmnynbc Toka npu 0,1 /jmp;
OKpY>KaloLLero Bo3ayxa,;

b) oavH wmnynbc Toka npu 0,25 /
pbl OKpYXatoLLero Bo3ayxa;

C) OAMH wumnynbc Toka npu 0,5 /... w3MepeHue TEnnoBOW CTAOWILHOCTY; OX/aXAeHNe [0 Temnepartyps
OKpYXKaloLLLero BO3ayxa,;

d) oguH wumnynbc Toka npu 0,75 /
Pbl OKpYXatoLLero Bo3ayxa;

€) oAuH umnynsc Toka npu 1,0 /.
OKpYXKatoLLLero Bo3ayxa.

CxemMa BpeMeHHbIX MHTEPBASIOB NPUBELEHA HA pUCYHKe 5.

[JononHutesnibHoe ucnbiTaHMe B pabodvem pexume An1A knacca ucnbitaHuii | npum Cl.,, B Tedenne u nocne
KaXxaol nogayun MMnybCoB TOKa.

n3mepeHune TensoBo CTabubHOCTY; oxnaxpeHne Ao TemMnepartypsbl

imp; n3mepeHune TEennoBoil CTabuibHOCTY; oxnaxaeHne OO0 Temnepaty-

imp; n3mepeHune TENNOBON CTabUbHOCTK; oxXnaxaeHne [0 Temnepary-

n3mepeHmne TENM0BON CTabWUIbLHOCTY; oxnaxaeHne [0 TemnepaTtypbl
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O‘:lmp O'Yrﬁém" I'ONimp
UCPV ~CPV CPV
5A 5A 5A
15 MyH 15 MuH 15 MyH 15 MuH 15 MyH

PrcyHok 5 — CxeMa BPeMEHHbIX UHTEPBA/TIOB AJ151 UCMIbITaHWI Knacca | B 4ONOTHUTENIbHOM pexume

7.4.2.6 VicnbiTaHns knacca lll B paboyem pexmme

Y3UM Haxogutcs nof  HanpsbkeHnem  17.,,. Oxujaemblii TOK KOPOTKOrO 3aMblKaHUsi MCTOYHMKA NUTaHuA
Jo/mkeH cooTteBeTcTBoBaTh 7.2.3.1 w©n 7.4.2.3 B npouecce nNPUIOXKeHUs Trpynn wumnynbcos. [locne npunoxeHus
Kaxgol rpynnbl  MMMAYALCOB W MOCAe  OTK/IYEHWs MNOciefHero conposoxjawowero Toka (npy  Hanunuuim)  Y3UI
[O/MKHO elle ocTaBaTbCA MO HanpshkeHnem He MeHee 1 MWH AN MNPOBEPKM  HAanpPsXKeHUs MOBTOPHOMO BO3-
HUKHOBEHMs paspsga. [locne nocnegHein rpynnbl MMNYNbCOB M MO ucTedyeHun 1 muHyTel Y3WUIM  npogomkaet
ocTaBartbca npu (7va He MeHee 4em 30 cekyHg C nocnegywowumy 15 MuHyTamm [N NPoOBeEpkM CTabuibHO-
ctn. C 3TO Uenbl Harpy3odHast CnocO6HOCTb MO TOKY KOPOTKOrO 3aMblKaHUA CWUI0BOTO WCTOYHMKA (Npu  L/p,)
MOXET ObITb MOHWXEHa A0 5 A.

Y3WI nenbiThiBaKOT TpEMS rpynnamMu no nsiTb NOMOXUTENbHBIX UMY IbCOB, COOTBETCTBYIOLUMX Uy

CxeMa BpeMeHHbIX MHTEPBAJIOB NpUBELEHA Ha PUCYHKE 6.

UcnbiTanne
Nmnynbcbl KOMBMHUPOBaHHOW B pabouem pexume
BOMHGI Ucpy

30-35 MuH 30-35 MUH
PucyHok 6 — Cxema BpeMeHHbIX UHTepPBasIoB AN UCMbITaHui knacca Il B pabouem pexvnmve

ViHTepBan Mexay OTAesibHbIMW uMnyabcaMmu coctasnsetr 50—60 ¢, wuHTepBasn Mexay rpynnamu  MMMysb-
coB — 30—35 MuH.

B vHTepBasie mexgy rpynnamu UMMysibCoB rnofdava nutaHus K Ucnbityemomy obpasLy He TpebyeTcs.

ToK cnepyer 3anucbiBatb MPU  Ka&OXAOM WMMMyNbCe, W MNPU  UCMbITAHUM HE [OO/MKHO ObiTb Npo60oeB  wnu
nepekpbITUiA B 06pasLax.

7.4.2.7 KpuTepun COOTBETCTBUSA 4151 BCEX UCMbITaHWIA knacca | B paboyeM 1 4ONOSHUTENTLHOM peXxume.

MpumeHstoT kpuTepun cooteeTcTBuA A, B, C, D, E, F, G u M cornacHo tabnuue 5.

7.4.3 PasbeanHutenu n 6esonacHasi pabotocnoco6HocTb Y3UI npu neperpyske

7.4.3.1 VicnblTaHne Ha TEPMOCTOMKOCTb

Y3WM BbIgEPXMNBAIOT B HarpeBaTesibHOW kamepe 24 yaca npu Temnepatype 80 °C 15 K.

MpumeHsoT kputTepun cooteeTcTBuA C n G cornacHo tabnuue 5.

7.4.3.2 VicnbiTaHne Ha TenoBy CTabunibHOCTb

7.4.3.2.1 MNapaMeTpbl UCMbITAHUA

[aHHas npouegypa npegHasHaveHa ana Y3 aByx BUAOB KOHCTPYKLMIA:

- Y3, cofgepxalyye ToNbKO OrpaHuyvBatoLme KOMNOHEHTbI, Nogexar npouegype a).

- Y3, cogepxalypye orpaHmymBatoLme n KOMMyTUpPYHOLLMe KOMNOHEHTBI, No4iexar npoueaype b).

7.4.3.2.2 NoagrotoBka 06pasLoB

Ons  Y3UM, wuMewWwero HenvHeinHble 3/71eEMEHTbI, BK/IIOYEHHbIE NapasifiesibHo, [JaHHOEe WCMbITaHne  [OJIK-
HO BbLINOMIHATLCA O Kaxgoro nytm Toka Y3WUIM, wumelowero Ccekuuio pasfefibHbIX W He3aBUCUMbIX pas3befuHu-
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Tenel, nNpuM OTCOEAVHEHUW/OTKMOYEHNN BCEX OCTaSIbHbIX TOKOBbIX MNyTeid. ECAM 3nemeHTbl OAHOrO W TOMO Xe
TMNa W C OAHUMW W TEMU >Xe napaMeTpamy COefUHEHbl napafieNlbHo, W  WAEHTUYHbIE YacTu W KOHCTPYKUWUA
MCMOMb3YIOTCA A1 KaXK4Oro OTAENbHOW  CeKkuunm pasbeguHuTesneld, OTHOCALEWCA K  KakAOMYy U3 yKas3aHHbIX
KOMMOHEHTOB, MWCMbITaHWe JNo6bIX TPeX W3 yKa3aHHbIX WAEHTUYHbIX MyTeli Toka MOXeT BbINOMHATL Tpebosa-
HVe K Tpem obpasuam.

Nio6oii  KOMMYTUPYIOLLMIA  HanpsbkeHWe  3/1eMEHT, COeAMHEHHbI  NocrnefoBaTeflbHO € OrpaHUYMBAIOLLMM
HanpsbkeHne 31eMeHTOM, J0/KeH ObiTb  HAKOPOTKO 3aMKHYT MeAHO MpOBOJSIOKOM Takoro AvameTpa, 4ToObl
OHa He pacnnasuiach B X04e UCMbITaHUSA.

M3rotoButens JO/MKEH NpefocTaBuUTb  06pasuibl, MNOATOTOB/IEHHbIE B  COOTBETCTBUM C  BbllLeyKas3aHHbIMU
TpeboBaHNAMMU.

a) Npoueaypa ucnbitaHna ana Y3WIM, nmerowero To/ibKo orpaHnymBatroLme 3fieMeHTbl

McnbiTyemble  06pasubl  NOACOEAMHAIOT K CTabUnMsmpylowemy  NIMHEMHOMY — WUCTOYHMKY NWTaHuWs  NOCTo-
AHHOTO TOKa.

HanpsbkeHne p[o/mKHO ObiTb  AOCTATOYHO BbLICOKMM, 4TOObI Yepe3 Y3WIM npoxogwn TOK. [AnA 3TOro0  wUChbl-
TaHWs TOK YyCTaHaB/MBalOT Ha [MOCTOAHHOE 3HauyeHwe. Jlonyck [An1s MWCMbITareNbHOro Toka coctasnser +10 %.
WcnbiTaHne HaunHaloT ¢ 2 MA MOCTOAHHOTO TOKa AfiA nepsBoro o6pasua wnM npu U, €CAM  OCTaTOYHbIA  TOK
npu L/p, YK NpeBbilaeT 2 MA NOCTOAHHOTO TOKa.

3areM [paHHOe 3HauyeHWe Toka Mo3aTanHO MOoBbIWAT /M60 Ha 2 MA, NM6o Ha 5 % OT npegplaywero 3Ha-
YeHWs peryiMpyemMoro UcnbITaTe/IbHOro Toka, Bblbupas 60/bLuee 3HaYeHue.

Ona [gByx oOcTaBLUMXCA 06pasuoB CTapTOBYHD TOUKY MEHSOT C 2 MA Ha TOK, COOTBETCTBYIOLUMIA 3HAYEHUIO,
Ha MATb 3TanoB HWXe TOro, NPU KOTOPOM 6bl1 OTCOEAMHEH NEPBbI 06paseLl.

Kaxablli atan npogo/mxatT [0 [AOCTUXEHUS TensioBOol crabwnbHocTM (T. €. W3MEHeHus TemnepaTypbl B
camoli ropsiueii Touke MeHee YyeM Ha 2 K B TeueHne 10 MUHyYT).

Bo Bpems wucChbiTaHWA MOCTOSAHHO W3MEepsAlT Temnepatypy Ha MOBEPXHOCTM B CcCaMoii ropsiyeil  Touke
Y3WN (tonbko ans Y3WIM co cBO60AHLIM AOCTYNOM) U TOK, NPOXoAsLmin yepes Y3UI.

Camyto ropsdytlo  Touky Y3UI MOXHO onpegenntb MpobHbIM — UCMbITaHMEM NNMG0  M3MepeHuem Temnepa-
TYpPbl B HECKOJIbKUX TOYKaX.

VcnbiTaHMe npepbiBalOT, €CAN  BCE WUCMbITYEMble HeNMHEeRHble 3M1eMeHTbl  OTK/YeHbl. HanpshkeHve pa-
Jlee He [0/MKHO NOBbILATLCA BO U3beXaHne BbiIXoga U3 CTpos pasbeavHuTenei.

MNpumeyaHne 1 — Pa3fiom a/1eMeHTOB cam No cebe He cunTaroT oTcoeaAVNHEHNEM.

Ecnn HanpsbkeHne Ha BbiBogax Y3WUI craHoButca Ha 10 % Huxke, uyem t/cpv B Mnpouecce WUCNbITaHus,

MCMbITYeMblA 06paseL, OTCOeAMHSAT OT WCTOYHMKA MUTaHUA W NOACOEAMHSIOT  Npu Ugw K BbiCOKOAMMepHoMy
WUCTOYHUKY MNUTAHUSA MNOCTOSAHHOTO TOKA C HOMWH&/IbHbIM  TOKOM  KOPOTKOrO  3aMblkaHus, YCTAHOBJ/IEHHbIM  U3-
roToBUTENEM, COCTaBNAWMM Makcumym 5 KA. T[lepexos, OT oOnNpefesieHnss CHUWXKEHUA HanpsbkKeHns [0  MOACO-
€OVHEHNS  UCMbITYEeMOro WCTOYHMKA K BbICOKOAMNEPHOMY WCTOYHMKY MWUTaHUA MOCTOAHHOrO TOKA He  [O/MKeH
npesblwarb 100 mc. O6pasel ocTaeTcsa MNOACOEAUHEHHbIM K  BbICOKOAMMNEPHOMY UCTOYHWKY MNUTaHWS  MNOCTO-

SAHHOTO TOKa B TeyeHune 15 MUHyYT.

MpumeyaHne 2 — XapakTepucTukn CTabWIN3NPYIOLLEr0 WCTOYHMKA MNUTaHWS [O/MKHbl ObiTb TakoBbIMW, YTOObI
npy BHE3anHOM MOBbLIWEHUN TOKa M3-3a OTKas3a OrpaHMyYMBalOLLEro 3/IeMEHTa BbIXOAHOE HanpshkeHue nafjasio HWXKe 3Ha-
yeHuns UCPV.

b) [Mpouegypa wucnbiTaHua gna  Y3WUM, copgepxawero KOMMYTUPYHOWME 3N1eMeHTbl, BK/IHOYEHHbIe
nocnenoBartesibHO C APYrMMU 3/ieMeHTamm

Y3UM  nogcoeauHsloT  npu (7cp, K BbICOKOAMMEPHOMY  JIMHEAHOMY  MCTOYHWUKY NUTaHWA  MOCTOAHHOTO
TOKA C Harpy3o4HOli CMOCOGHOCTbIO MO TOKY KOPOTKOTO 3aMblkaHusi, KOTOpbI He orpaHuumBan 6bl TOK A0 Tex
rop, Noka He cpaboTaeT OfMH U3 pazbeauHUTeNel.

Haubonbluee 3HavyeHMe TOka He [JO/DKHO MpeBbilaTb 3HAYEeHWE HOMUHA/IBHOTO TOKa KOPOTKOrO 3aMblka-
HVA, yCTaHOB/IEHHOE U3roTOBUTE/EM.

Ecnu npoTekaeT He3HaunTe bHbI TOK, NPUMEHSIOT NpoLeaypy UCTbITaHns a).

MpumevaHne 3 — Tlofg «He3HauuUTesIbHbIM TOKOM» nofpasymeBaloT, 4to Y3WUIT He BOLW/IO B COCTOSIHME MPOBO-
AMMOCTY (T. €. OCTAeTCA B COCTOSIHNM TEMNJI0BOIN CTAbWUIbHOCTW).

7.4.3.2.3 KpuTepuun cooTBETCTBMUSA
MpumeHsiloT  kpuTepun cooteetcteus C, | u M no Ttabnuue 5. Bonee TOro, NPUMEHSAIOT KpuTepuu COOT-
BetcTBUA H 1 J ana Y3WM, knaccmpuumpoBaHHbIX COrTacHO — (C BUAOM 0TKasa «06pbIB LENu») 1 KpUtepum
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cootBetcTBUA P 1 Q pana Y3WUM, knaccuduumpoBaHHbIX COrlacHO — (C BMAOM OTKasa «KOPOTKOE 3aMblkaHue
Lenm»).

Kpome TOro, npeBbileHne TemnepaTypbl NoBepxHocTu Y3WIM pgnsi BHYTPEHHel YCTaHOBKM BO BpeMs U
nocne WucnbiTaHus [O0/MKHO 6biTb MeHee 120 K m mMeHee 80 K cnycta 5 MUHYT nocne OTKIHOYEHUS BCEX WUCMbI-
TYEMbIX HEMIMHENHbIX KOMMOHEHTOB.

7.4.4 VicnbITaHne B pexxnme nospexaeHus Y3Ur

7.4.4.1 MoparotoBka 06pa3L,oB

7.4.4.1.1 O6wue NonoxeHns

M3roToBuTenb [O/DKEH nNpefocTasutb o6pasubl, MOArOTOB/IEHHbIE B C/eAylowWweMm nopsgke, [n78  KOMMo-
HEHTOB, MOAKIIOYEHHbIX MexXay /o6biMM  BuAaMu 3aluTbl:  MOMIOKUTENbHAsA KiemMMa — oTpuuaTesnibHas Kiewm-
Ma, oTpuuarensHasa kiemma — BbiBog PE nnn nonoxurensHasa kiemma — Bbisog, PE.

7.4.4.1.2 Obwas nHopmaumsa

Ecnn Y3UM wvmMeeT TOAbKO OOMH OrPaHUUYMBAIOLLMIA  3NIEMEHT WM  HECKONbKO 3/1EMEHTOB, COEAUHEHHbIX
nocnefosareslbHO, faHHble 3/1eMEHTbl HE0OXOAMMO 3aMEHUTb 3/IeMEHTaMW Takoro >e Tuna, HO CO  3HavyeHu-
em LI a, paBHbiM 50 % — 60 % MCXOQHOI0 3HAaYEeHWs.

Bce npouve xapakTepucTUKM  3NeMEHTOB-3aMeHuTenel, HanpuMep, napameTpbl  MMMYAbCOB,  pa3mepsbl,
[O/MKHbI  ObITb  TaKMMM  Xe, KPOME XapaKTepuUCTUK, CBA3aHHbIX C Bbl6Opom HanpshkeHua U, .. [pyrve 4acTu
Y3WM, Hanpumep, pasbeanHNTeN, KEMMbI, Pa3BOAKN 4O/MKHbI OCTaBaTbCs 6€3 M3MEHEHUIA.

7.4.4.1.3 AnbTepHaTtuBa 1

Ecnn  Y3WUIM cogepxuT [f[Ba WAEHTUYHBLIX OrpaHMuYMBAOLIMX 3/IEMEHTA, COEeAUHEHHbIX Moc/efoBaTesibHo,
OAMH U3 yKa3aHHbIX 3/IEMEHTOB A0/IKEH ObITb 3aMEHEH HAa COOTBETCTBYHOLLMIA MeAHbI 60K (CM. PUCYHOK 7).

OTgenbHas napTus, cocToAwas w3 Tpex o06pasuoB, HeobxoAuMa A1 KaXAOoro oxwujaemoro Toka. Ecnu
orpaHuyMBalolne  3/1IEMEHTbl  UCMbITYEMOrO  BuAa 3aliWTbl, BKIOYAsA WX BHYTPEHHME COeAVMHEHUs W nonepey-
HOe ceyeHue, OKpyxawwue wmarepuasibl (HanpyMep, CMOJbI) W YNaKoBKY, He ABMATCA WAEHTUYHbIMKW, WUC-
nblTaHne [JO/KHO OblTb  MOBTOPEHO MOCPEACTBOM  KOPOTKOrO  3aMblkaHUS  OA4HOrO U3 APYIMX  OrpaHnyMBatoLLmX
3/1EMEHTOB.

| F——

2

1—2: Touka coefiHeHUs C UCMbITYEMbIM BUAOM 3allnThbl;
A: pasbefuHUTe b, NPYU HaINYnK;
B: nocnefoBatenibHO COEJMHEHHOE YCTPOCTBO OrpaHUYEHNs HanpsXeHUs!, HanpUMep, METaNIOKCUAHbIA BApUCTOp;
C: Y3 6e3 nsmMeHeHwit;
D: uenb KOPOTKOrO 3aMblKaHuWsi
PucyHok 7 — Mpumep noaroToBky obpasua a5 npoBepkn nosegeHns Y3UIM npy noBpexaeHnn

7.4.4.1.4 AnbTepHartvea 2

Mcnonb3oBaHune Hen3mMeHeHHoro obpasLia, Ho BK/IIOUEHHOTO MPY UCTbITaTeIbHOM HaNpsXXeHun, ykasaH-
HoM B 7.4.4.2.1 unn 7.4.4.3.1, paBHom 2 L/, /1,2 nn fiae BbILLE, MO COTNIACOBAHMIO C U3rOTOBUTE/IEM.

7.4.4.2 VicnbiTanus Y3WI ¢ BUAOM oTkasa «06pbIiB Leny»

7.4.4.2.1 VcnblTatensHasa ycTaHOBKa 1 npoleaypa nposefeHns UcnbiTaHns

Y3UM u© pasbeguHUTenn, ecnu ykasaHbl W3roTOBUTENIEM, MOHTUPYIOTCA B COOTBETCTBUM C  MHCTPYKUMSAMM
N3roToBUTENA W MNOACOEAMHAIT K MPOBOAHMKAM TOKA& C MaKCMMaslbHbIM MOMEpPeyYHbIM CeyeHnem B  COOTBeT-
CTBUW C UHCTPYKLMSMU U3rOTOBUTESS.
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Y3WUM cnepgyeT noAcoeAuHATb K WCTOYHWKY MNWTaHUS B COOTBETCTBMM C 7.2.3. lMcnbiTaHWe npoBOAAT 4N
KaXX[0ro U3 cnefyowmx oXxnaaembslX TOKOB KOPOTKOTO 3aMblKaHus.

Ecnun ncnonb3yetcs ucnbitate/bHblii UCTOUHUK NUTaHWA PV,

- "pv (0/+5 %);

- 10 A (0/+5 %), HO UCK/TIOUNTESILHO NPW /y5p,, Bbllie 10 A,

Ecnun ncnonb3yetcs ucnbitateslbHblii UCTOUHUK NuTaHus DC,:

-27/SK3CPV (0/+5%);

- APV A %);

- 10 A (0/+5 %), HO CK/TIOUMTENBHO NP /, 5p,, Bbille 10 A.

Mpu u1cnonb3oBaHUM UCTOYHMKA NuUTaHuA DC,; [ANA  WUCMbITAHWA C  OXKUAAEMbIM  TOKOM  KOPOTKOrO  3aMbl-
KaHus, paBHbIM 2,7  [ap,, TMNABKWIA  NpeaoxpaHuTesb  MOACOEAVHAETCS  MOC/efoBaTe/lbHO K UCMbITyeMoMy  06-
pasuy B Uenax o6HapyxeHus. [aHHblii nnaBkMii  NpeAoxpaHvWTenb [O/MKEH VMMETb  WHTEerpasibHoe  3HayeHue
nnasneHns [t He Bbille 3HAYEHWS MNABKOTO MNPEefOXpaHUTeNsl C  XapakTepucTukoil gPV ©  HOMWMHasbHBIA  TOK,
paBHblli /i gp,. W3roToBuTeNs Y3WIM MOXeET npefocTaBuTb WHAOPMauuio O 060/ee  HU3KOM  3HAYEHUW  MNJ1aBKOro
npegoxpaHnTens.

MpumeyaHne — XapakTepucTukmn nnaekmx npegoxpaduteneii gPV no IEC 60269-6.

Ona  Y3WIMN, He COOTBETCTBYILWMX BPEMEHHbIM KPUTEPUSM COOTBETCTBUS, WCMbITAHWE MOXeT O6biTb Mo-
BTOPEHO C YBEJ/IMYEHHbIM WUCMbITATE/IbHLIM  HanpskeHnem. [EcCnM  BpeMeHHble  KpUTepum COOTBETCTBMA  CHOBA
He JOCTUTHYTbI, aHHasa npoueaypa MoxeT 6bITb MOBTOPEHa.

Kpome ToOro, HanpshkeHue 3anyckawllero curHana, co3jaBaeMoe [eHepaTopoM  UMMY/bCHOTO — Hanps-
XeHusi, onucaHHoro B 8.1.3 |EC 61643-11:2011, p[ocTaTO4HO BbICOKOE 718 NpuBEeAeHUs JobbiX  nociefosa-
TEIbHO  COeAVHEHHbIX KOMMYTUPYIOLMX 3/1eMEHTOB B  COCTOSiHME NPOBOAMMOCTM  NojaeTca Ha  (hakTUyeckuia
NCMbITYEeMbIi BUA 3aLUThbl.

Ecnn  kOMMyTVpylOWMIA  31EMEHT He MNOoAAEPXMBAET COCTOSIHME MPOBOAVMMOCTH, UCMbITaHWE MOXeT 6biTb
NMOBTOPEHO C UCMO/b30BaHNEM OLHOTO U3 CNeAyoLLMX BapyaHTOB:

- KOPOTKOE 3aMblkaHWe KOMMYTUPYIOLLErO 3/1ieMeHTa, Uin

- UCMO/Ib30BaHMe OrPpaHNYMBaIOLLErO 3N1EMEHTA C 60/1ee HUSKUM (I, A, WK

- NOBBbILLEHWE UCTbITATENIBHOTO HANPSXKEHUS.

7.4.4.2.2 Kputepuun coOTBETCTBMSA

TOK NCTOYHUKA MUTaAHUA OTKNHOYAETCH BHYTPEHHUM UMW BHELUHUM pasbeguHutenem Y3UIMT:

- MeHee uyeM 3a 60 cekyHa npu wucnonb3oBaHun PV, ¢ /g, W DC; ¢ 2,7 /g, B npouecce ucnbitaHuii
C ucnosb3oBaHnem DC, € 2,7 /5, NNABKMUIt NpeoXpaHnTesb /18 0GHapYXeHUsA He NPMBOAUTCA B AeiiCTBME;

- MeHee 4em 3a 5 MMHYT npu ucnonbsosaHuy DC,; C OXuAaembiM TOKOM KOPOTKOTO 3amblkaHusi, PaBHbIM
tapv;

- MeHee ueM 3a 20 MUHYT npu wucnonb3oBaHuu PV, nam DC, ¢ OxmaaembiM TOKOM KOPOTKOTO 3aMblKaHus
10 A

MpumenstoTca kputepun cooteeTcTBuA C, H, |, J, L 1 M cornacHo tabnuue 5.

7.4.4.3 VcnbitaHna gna Y3UIT ¢ BUAOM oTka3a «KOpOTKOe 3aMblKaHune Lenu»

7.4.4.3.1 VcnbiTatesibHasa ycTaHOBKa U npoLeypa npoBefeHns UCnblTaHns

Y3 MOHTUPYHOT B COOTBETCTBMM C WHCTPYKUMSAMW  WN3rOTOBUTENSA W MOACOELUHAIOT  MPOBOAHWKAMU C
MaKCMMasIbHbIM NONepeYHbIM CeYEHNEM, YKa3aHHbIM B MHCTPYKLMSAX N3rOTOBUTESNS.

Y3WUIM [omkHO MNOACOEOUHATLCA K WUCTOYHMKY nNUTaHuss B COOTBeTCTBUM C  7.2.3. lVicnbiTaHne npoBoOAAT
05 KaXKA0ro 13 Criefyowmx oxunaaemMblX TOKOB KOPOTKOrO 3amblKaHUS.

Ecnun ncnonb3yetca ucnbiTate/bHblii UCTOUHUK NUTaHNA PV,

- lyapy (0145 %);

- 10 A (0/+5 %), HO UCK/TIOUNTESILHO MPW /,4p,, Bblllie 10 A.

Ona  Y3WIMN, He COOTBETCTBYIOLMX BPEMEHHbIM KPUTEPUSM COOTBETCTBUS, WCMbITAHWE MOXeT O6biTb Mo-
BTOPEHO C YBEJ/IMYEHHbIM WUCMbITATE/IbHLIM  HanpshkeHnem. [EcCnM  BpeMeHHble  KpUTepum COOTBETCTBUA  CHOBA
He JOCTUTHYTbI, aHHasa npoueaypa MoxeT 6bITb MOBTOPEHa.

Kpome ToOro, HanpshkeHue 3anyckawllero curHana, co3jaBaeMoe [eHepaTopoM  UMMY/bCHOTO  Hanps-
XeHusi, onucaHHoro B 8.1.3 |EC 61643-11:2011, p[ocTaTO4HO BbICOKOE 718 NpuBEAEeHUs JobbiX  nociefosa-
TeIbHO  COeAVHEHHbIX KOMMYTUPYIOLMX 3/1eMEHTOB B  COCTOSIHME NPOBOAMMOCTM  NojaeTcsa Ha  hakTU4eckuia
NCMbITYEeMbIi BUA 3aLUThbl.

Ecnn  kOMMyTVpylOLWMIA  31EMEHT He MNOoAAEepPXMBaEeT COCTOSIHME MPOBOAVMMOCTH, UCMbITaHWE MOXeT 6biTb
NMOBTOPEHO C UCMO/b30BAHNEM OLHOTO U3 CNeAyIoLLMX BapUaHTOB:
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- UCMO/b30BaHNE OrPaHNYVBAIOLLETO 3/IEMEHTA C 60/1e€ HU3KUM ~ 1, NNn

- NOBbILIEHWE UCMbITATE/NIbHOTO HAMPSHKEHUS.

7.4.4.3.2 Kputepum cooTBeTCTBUA

Ona  Y3WUM, p[ana  KoTopbiX MPOM3BOAWTENb  YKasblBaeT pPeXuM KOPOTKOrO 3amMblkaHWs Kak BuA —OTkasa
Y3WM, gaHHbI pexum A0/MKEH [OCTUraTbCS:

- MeHee yeM 3a 60 cekyHz, npu ncnosb3osaHuy PV, ¢ oxunaaembiM TOKOM KOPOTKOTO 3aMblKaHUA /yqp.;

- MeHee ueM 3a 20 MUHYT Npy Ncnosib3oBaHun PV, ¢ 0XungaeMbiM TOKOM KOPOTKOTO 3aMblkaHua 10 A.

MpumeHstoTca kputepumn cooTBeTcTBuA C, I, M, L, P n Q cornacHo taénuue 5.

7.4.5 DnekTpuyeckas nMpPoOYHOCTb N30MAUUN

7.4.5.1 O6Lme NONoXeHNs

Y3WUM HapyxHOli YCTaHOBKM WCMbITbIBAOT MexXAy BbiBOgamMyu 6€3 BCTPOEHHbIX 4acTeil. B xoge wcnbita-
Hus Y3WI nogsepratoT o6pbi3ruBaHuto cornacHo 9.1 IEC 60060-1:2010.

Y3UIM  BHYTpPEHHell  yCTAHOBKM  UCMbITbIBAKOT  COM/laCHO  nepeyncrneHwsaM a) wW  b) nyHkta 8.3.6
IEC 61643-11:2011.

Y3UM wncnbITbIBAIOT  HanpshkeHMeM MOCTOSAHHOTO TOKa cornacHo Tabnuue 8. HauvHas € NOAOBWMHbLI  yKa-
3aHHOrO 3Ha4YeHusl, HanpskeHue noBblWalT B TeveHne 30 CeKkyHO [0 MNOSIHOMO 3HauyeHusl, KOTopoe 3aTeM Bbl-
[epxXuBaloT B TeyeHne 1 MuH.

Tabnvua 8 — dnekTpuyeckas NPOYHOCTb N30NSALMMN

[nutensHoe pabouee aasnexHve Y3Ur, B VcnbiTatenbHoe HanpsiXxeHne NOCTOAHHOrO TOKa, kB
cpPv - 100 1,1
100< U, <200 17
200 < U, <450 2,2
450 < U, < 600 3.3
600 < U, < 1200 4,2
1200 < U, < 1500 5,8

7.4.5.2 Kputepuu cooTBeTCTBUSA

Mpy wucnbITaHUM He [O/MKHO MPOUCXOAWTb 06pas3oBaHMe AyrM WAM Npobosi, OAHAKO AONycKawTcs 4acTuu-
Hble paspsAfbl, eCNV U3MEHEHNE HaNPsXXEHNA Npu paspsge coctasnseT MeHee 5 %.

WCTOUHMK nNWTaHWs, MNpYMEHSIeMbIA NpU  WCMAbITaHUW, NOCMAe TOro Kak OH Obll  OTPerynMpoBaH Ha wucnbiTa-
TeNlbHOE HamnpshkeHue npu pasoMKHYTbIX BbiBOAaX, [O/MKEH o6ecneumBatb TOK KOPOTKOrO 3amblKaHus nopsigka
200 MA npv 3amMKHYTbIX HaKOpPOTKO BbiBOAax. Pene MakCMManibHOTO TOKa, €C/M  UMeeTcs, [O/DKHO cpabartbl-
BaTb, €CAM TOK WCMbITaTeNbHOM uUenu npeBbicuT 100 MA. YCTpPOWCTBO A1 WM3MEPEHMS UCMbITaTeNIbHOro  Ha-
NPsHKEHN AO/MKHO MMETb NOrPeLLHOCTb He 6onee +3 %.

7.4.6 DnnTeNbHbIN TOK /o,

7.4.6.1 O6Lme NoNoXeHns

ismMepeHust  BBINOMHSIIOT  MPWU  MCMOMb30BAHWM  UCTOYHMKA MWUTaHWA  MOCTOsiHHOTO  Toka npu U, Mexay
NOMIOXUTENBHOW 1 OoTpULaTenbHol knemmamm Y3Ur.

3anucbiBaloT  MOCTOSAHHbIE  TOKW,  MpoTekawowwme  (UCKMoYaa  My/IbCUPYIOWYI0  KOMMOHEHTY  MOCTOAHHOMO
TOKa) Yepes NoMOXUTENbHYI0 U OTpULATENbHYIO KneMmy.

7.4.6.2 Kputepuu cooTBeTCTBUSA

M3mepeHHble 3HayeHus notpebnieHua  O/IMTENIbHOTO TOKa He  [O0/DKHbI  MNPEeBbllaTb  3HAYeHWs, ykasaHHble
n3rotoBuTeniem cornacHo 6.1.1.

7.5 MexaHn4yeckue ncnbltaHuns

7.5.1 lNpoBepKa BO34YLLUHbIX 3a30P0B U MYyTU YTEUKU

Y3UM 6bITOBOTO ¥ aHa/IOTMYHOTO HAa3HAYeHUS [OO/MKHblI  OblTb paccuMTaHbl Ha Cpefy CTeneHbil 3arpss-
HeHua 2.

Y3UM pgna  npuMeHeHns B cpede € 6onee  XECTKMMU  YC/IOBUAMW  MOTYT MOTpe6oBaTb  cnelnanbHbIX
Mep, Hanpumep, CheuuasbHbIi Kopnyc WAU  JONOMHWTENbHAass 060/104Ka, KOTOpas CMOXET rapaHTMpoBaTtb AN
Y3WIM 3awmty OT CTENEHN 3arpa3HeHns 2.
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MpumeuaHne — Kopnyca Y3UIM 6e3 BEHTUSALMOHHLIX OTBEPCTWI CuMTaloT O6ecnedYvBaloWmUMK  afleKBaTHYHO
3alMTy, [0CTaTOYHO OrpaHUUMBAIOLLYI0 3arpsi3HEHVE W MO3BOSISIOLLYI0 Y/OBNETBOPUTL TPEGOBAHMIO K CTENeHW 3arpsisHe-
HUS 2 B 4aCTU BHYTPEHHUX MyTEN yTEUKM.

K Y3UM pna  HapyXHOW yCTaHOBKM W HefdoCTynHbiX Y3WI nNpuMeHST CcTeneHb 3arpsisHeHus 4. [Ons
BHYTPEHHUX MyTei yTeYkm OHa MOXeT ObiTb MOHWKEeHa [0 CTeneHn 3arpsA3HeHuss 3 Mpu  YCNOBUMU NPUMEHEHWS
COOTBETCTBYOLLEV 060/104KM, 06ecneunBatoLLeln ycrnoBus CTeneHn 3arpasHeHns 3.

PacctosHna Mexay anekTpogamu  UCKPOBbIX  PaspsagHWKOB  He  CuMTalT  BO3AYLUHbIMK - 3a30paMu UM - ny-
TAMMN YTEUKW.

7.5.2 Kputepun cooTBETCTBUA

Bo3gywHble 3a30pbl M NyTW YTEYKM He [O/DKHbl OblTb MEHbLUE 3HAYeHW, ykasaHHbiX B Tabnuuax 9 u 10,
N MpUMEHSAIOTCA K nyHktam 1), 2) u 3) Tabnuubl 9 n knaccudukauuy mMaTepuasioB, ykasaHHOW B Tabnuue 11,
paHee pacnpocTpaHsiBLUENCA Ha COOTBETCTBYHOLWME YacTu Y3UIM Kak ucxogHbli napameTp gns Tabnuubl 10.

MpumeyaHne — [na BbicoT cBbiwe 2000 m cm. IEC 60664-1, tabnuua F.2 v npu onpegeneHnn Ttpedyembix

BO3/lyLLHbIX 3a30POB B KA4YeCTBE BXOAHOrO mapameTpa Ans rpad cryyas A — yCnoBUs OfHOPOAHOIO MO — MPUMEHSIOT
U B /106OM Crlyyae no MexaHUyeckuM npuumMHam criegyet cobiofaTe MUHUMasibHble TpeGoBaHus no Tabnuue 9 Ha-

CTOSILLEro cTaHaapTa.

Ta6nmua 9 — BosayluHble 3a30psl Ans Y3UM

<2000B3) | <4000B | >4000B fo6000B | > 6000 B fo 8000 B

Tax

Bo3ayLuHble 3a30pbl B MUIMMETPAX

1) Mexay TokoBeAyLLMMM YacTAMU pasHoi nonsp- 15 3 55 8
HOCTU

2) Mexpy TokoBeAyLLMMN YacTAMU U

- BUHTaMu 1 ApyrMumMun yctpoiicTBamu A5 Kpensne- 15 3 55 8
HUSA KPbILLEK, OTCOeANHAEMbIX Mpu MOHTaxe Y3

- KpEneXHbIMW NOBEPXHOCTAMU (NpuMeYyaHne 2) 3 6 11 16

- BUHTaM1 Wan ApYrumu YCTPOMCTBaMm st Kpe- 3 6 11 16
nnexnnsa Y3UMM (npumevaxve 2)

- kopnycamu (npumedarna 1 n 2) 15 3 55 8

3) Mexay MeTannnyeckumm 4yacTamm mexaHusma
pasbeanHuTena n

- Kopnycamu (npumeyaHue 1) 15 3 55 8

- BUHTaMM1 WK ApYrMMy YCTPOCTBaMm st Kpe- 15 3 55 8
nnexuns Y3

MpumeyaHve 1 —Ons onpepenexuns Kopnyca cMm. 8.3.6, nepeuncnenue a) IEC 61643-11:2011.

MpumeyaHve 2 — Ecnu BO34yLUHbIE 3230Pbl MEXAY YacTAMY YCTPONCTBA, HAX0A4ALMMUCS NOL, HANPSHKEHN-
eM, U MeTasIIM4YEeCKMM 3KPaHOM WM NMOBEPXHOCTbLIO, Ha KOTOPOW yCTaHOBNEHO Y3WI, 3aBUCAT TOIbKO OT KOHCTPYKL UK
Y3WIM n He MoryT ObITb YMeHbLUEHbI, Korga Y3WIM ycTtaHOBNEHO B caMOM He61aronpusiTHOM MOJIOXKEHWN (faxe B Me-
TaIInyeckoli 060/104Ke), TorAa AOCTATOUHbI 3HAYEHMS CTPOKN 1).

AlaHHasA KO/IOHKA NPUMEHSAETCA UCKIoUUTENbHO KY3UIT ¢ t/p,, HUXe nnn pasHbiv 180 B.
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Tabnunya 10 — MyTtun ytedkn gnsa YNNI

MUWHVMaIbHbIE MYTH YTEYUKW, MM
Martepwas neyarHbIX CXeMm
HanpsikeHve F—— CTeneHb 3arpsisHeHnst
NOCTOSIHHOTO
ToKae 1 2 1 2 3
Bce rpynne MBacTeerrJﬂg%:’ Bce rpynne Ipynna matepuanos3" I'pynna matepuanos?)
MaTepuasos kpome 111 b Marepuasios [ [ Il | I e
10 0,025 0,04 0,08 0,4 0,4 0,4 1 1 1
12,5 0,025 0,04 0,09 0,42 4,42 4,42 1,0 1,05 1,05
16 0,025 0,04 0.1 0,45 0,45 0,45 1,1 1.1 1.1
20 0,025 0,04 0,11 0,48 0,48 0,48 1,2 1,2 1,2
25 0,025 0,04 0,125 0,5 0,5 0,5 1,2 1,25 1,25
32 0,025 0,04 0,14 0,53 0,53 0,53 1,3 1,3 13
40 0,025 0,04 0,16 0,56 0,8 1,1 1,4 1.6 18
50 0,025 0,04 0,18 0,6 0,85 1,2 15 1.7 1.9
63 0,04 0,063 0,2 0,63 0,9 1,25 1.6 18 2
80 0,063 0,1 0,22 0,67 0,95 1,3 1,7 1.9 2.1
100 0,1 0,16 0,25 0,71 1 1,4 1,8 2 2,2
125 0,16 0,25 0,28 0,75 1,05 15 1.9 21 2.4
160 0,25 0,4 0,32 0,8 1,1 1,6 2 2.2 2,5
200 0,4 0,63 0,42 1 1,4 2 25 2,8 3,2
250 0,56 1 0,56 1,25 1,8 2,5 3,2 3,6 4
320 0,75 1,6 0,75 1,6 2,2 3,2 4 4.5 5
400 1 2 1 2 2,8 4 5 5,6 6,3
500 1,3 25 1,3 2,5 3,6 5 6.3 7.1 8
630 1,8 3,2 1,8 3,2 4,5 6,3 8 9 10
800 2,4 4 24 4 5,6 8 10 11 12,5
1000 3,2 5 3.2 5 7,1 10 12.5 14 16
1250 — — 4,2 6,3 9,0 12,5 16,0 18 20,0
1600 — — 5,6 8,0 11,0 16,0 | 20,0 22,0 25.0

EcCnn (hakTUuecKkoe HampshkeHue OT/IMYaeTcs OT 3HAYEHWi, yKasaHHbIX B Tabnuue, [0MycKaeTcs WHTEepnonupoBa-
HUE 3HAuYEeHWii NS MPOMEXYTOUHBIX HaNPSHKEHWA. MPUMEHSIIOT SIMHEHYI0 WHTEPMoALMIo, a 3HAaYeHWUsl OKPYrNIST A0
uncna 3HaKOB 3HAUEHWIA, B3ATLIX U3 TABMNLbI.

a) Ina noslyvyeHns gasbHenweli nHgopmauum o rpynnax Matepuasnos cm. Tabavuy 11.

b) [laHHOE HanpshkeHVe NpegHasHaueHo ansi:

- OYHKUMOHa/IbHOM U30N5LUN, 3KCT/TyaTauMoOHHOIO HanpsXeHns;

- OCHOBHOI W [AOMNOMHUTENIbHOW W30NSUMU Lenu, nuTaeMoli HenmocpeAcTBeHHO OT CETEBOr0 MCTOYHMKA, Hampske-
HWe, obocHoBaHHOe B Tabnuue F.3a IEC 60664-1:2011. OoCHOBaHO Ha HOMWHa/IBHOM HanpshkeHun o60pyAoBaHMSA unm
HOMUWHa/IbHOM Hanps>KeHUn N305ALmu;

- OCHOBHOW W AONOSIHUTENbHOW U30NSAUMKM cUCTEM, 060pPYAOBaHWUA M BHYTPEHHUX Uenei, He nuTaemblX Henocpep-
CTBEHHO OT CeTu, Haubosbluee AeNCTBYIOLWEe HanpskeHne, KOTOPOe MOXEeT YCTaHOBWUTbLCHA B cUCTeMe, 060pyAoBaHUK
N BHYTPEHHEN Lenu, NUTAeMon NP HOMUHA/IBHOM HamMpshKeHUW NpU camMoM He6NaronpusaTHOM CcoveTaHuu YCoBuit
JKcnayaTauum B npefenax napameTpos 060pyoBaHus.

) Ans rnaBHON Lenn 3alumThbl 4aHHasa rpadya CooTBETCTBYET t/cpv.

d) Matepuvasb! rpynnsi |l b He NPUMEHSIIOT B HA3HAYEHWSAX CO CTENEHbI 3arpsi3HeHNs 3 cabille 630 B.
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Ta6nuua 11 — CooTBETCTBUE FPyNnn MaTePUAasIOB UX KNacCUIMKaLMM No CPaBHATEIbHOMY MHAEKCY TPEKUHIO-
cTolikoctn (CUT)

Mpynna maTepuanos | 600 < CUT

pynna matepuasnos Il 400 < CUT < 600
pynna matepuanos Il a 175 < CINT <400
pynna matepuasios Il b 100 < CUT <175

MpumeyaHne — CooTBETCTBME rpynn maTepuasnioB knaccugukauum no CUT npusegeHo no IEC 60112
(3HaveHna CUT npu ncnonb3oBaHun pactsopa A).

M3mepeHna npoBogAaAT 6e3  MNPOBOAHMKOB, a Takke C MNPOBOAHMKAMU HaubBOSbLUEro CeYeHusl, YyKa3aHHOro
nsrotouteniem. lalikm U BWHTbl C 3KCLEHTPUYHBbIMW [OMIOBKAMW CUYMTAKOT CaMbiMW  HeygoOHbIMWM  ANnA  3aTaru-
BaHUA.

Ecnn  vmeeTcs neperopogka, TO BO3AYLWHbIA 3a30p W3MepPAOT 4epe3 Meperopofky; ecnu neperopogka
COCTOMT W3 [ABYX 4acTell, He COefMHEHHbIX BMeCTe, BO3AYLHbIA 3a30p MW3MepSlT 4epe3 pasfenuTesibHbli  3a-
30p. PaccTosHuMA 4epes LWenu uWAM OTBEPCTUA B HAPYXHbIX 4YacTAX BHE W30NSALMOHHOIO Martepuana  W3MepsioT
no MeTasl/IMyeckoin posibre Mo KacaTeslbHOl MOBEPXHOCTW; [AnA 3TOro (hoNbly He 3anpaBnsioT B OTBEpPCTWs, HO
3anpasnsloT B YI/1bl C NOMOLLBIO UCMbITATENBHOTO LWyna cornacHo IEC 60529.

B cnyyae ecnn Ha nyTu yTeuku BcTpevyaeTca yrnybneHue, ero npounb NpUHYMAOT BO BHWMaHWe TOSb-
KO B TOM C/ly4ae, Korga ero LmprHa He MeHee 1 MM; yriy6neHns MeHee 1 MM yUMTbIBAOT TOJSIbKO MO LWMPUHE.

Ecnn umeeTcs neperopofka, COCToAWAA W3 [ABYX 4YacTeli, He CKIEEeHHbIX BMeCTe, NyTW YTeYKUn W3MepsoT
yepe3 pasgenuTesibHblii  3a30p. Ecnv BO3AyWHbIA  NpOCBET MeXAy 4acTbi, Haxoddlweincs nog —HanpshkeHuem,
N Neperopogkoli € MOHTUPYEMbIMU TMOBEPXHOCTAMW MeHee 1 MM, TO MPVMHMMAOT BO BHUMAaHWE PaccTosiHue
TONbKO Yepe3 pasfensiollyto MOBEpPXHOCTb, KOTOPYH Torga cuutaloT nyTem yTeukn. Ecnm ke HeT, TO nosnHoe
paccTosiHMe, WHbIMW C/0Bamy, CyMMapHOe 3HayeHue BO3AyLIHOTO0 NpocBeTa W PacCTosHWA MO pasfensiollei
MOBEPXHOCTVM  CYMTalOT  BO3AYLWHbIM  3a30poM. Ecam  meTasimyeckme  4acTh  MOKPbITbI  CaMOOTBepAeBaloLLeit
CMOMOM Cfoem TOAWMHOW 2 MM WAW U30NMPOBaHbl, TO MYTW YTEUYKM W BO3AYyLUHblE 3a30pbl WCMbITAHWIO Hanps-
XeHneMm no 7.4.5 He noasepraior.

Nutbe wnn cmona He [JO/MKHA BbLIXOAWTb 3a Kpali npecc-opMbl, AMTbeBas Macca fAO/kHA MA0THO nNpu-
nerartb K CTeHKam NnosiocT¥ U META/I/IMYECKUM YACTAM B HEl.

VicnbiTaHne NPoBOAAT MOMbITKON OTAENNTb SIMTLEBYIO Maccy U cMony 6e3 NOMOoLLM NHCTPYMEHTA.

7.6 lcnblTaHMA Ha COOTBETCTBME TpPebOBaHMSIM K YC/IOBUMSIM  OKpyXalwein cpeabl
1 MaTepuanam

7.6.1 VicnbiTaHne Ha NPOAO/HKUTENbHOCTb PaboThbl B YCNIOBUSX B/IQXKHOIO Tena

McnbiTaHne npoBogAaT B cootBeTcTBMM € IEC 60068-2—78 ANs kaxkAoro BMaa 3awmtbl obpasua.

O6pasubl NomewarT B KIMMATUYECKYD Kamepy C YCTaHOB/IEHHOW TemnepaTtypoii 40 °C + 2 K u OTHOCK-
TeNbHOl BAaXHOCTB 93 % (x 3 %) Ha 500 4 (= 1 u). Kaxagbil Bug 3aliMTbl NOACOEAMHSIOT K MUCMbITATE/IbHOMY
WUCTOYHUKY C OXMOAeMbIM TOKOM KOPOTKOrO 3amblkaHus MuHMUMYM 100 MA 1 perynupyroT COracHO Hanpske-
HMIO MOCTOAHHOTO TOKa L/p,, HA MPOTSHKEHUM BCETO MUCTbITAHUS.

7.6.2 Kputepun cooTBETCTBUA

OanH vac 10 MuHYT nocne ypaneHus 06pasuoB M3  KAMMATMYeCcKOn Kamepbl. [pUMEHSAIT  Kputepuu
cooTBeTcTBMA C, E 1 G cornacHo Tabnuue 5.

7.7 [onoNHUTE IbHbIE UCMbITAHUS CNeLnanbHbIX KOHCTPYKUMA Y3UM

7.7.1 VicnbiTaHne ogHoBBOAHbIX Y3WI ¢ pa3gensbHbiMy BBOAHLIMU/BbIBOAHLIMY BbiBOAAMM

7.7.1.1 HoMuHanbHbIN TOK Harpysku (/)

K Y3WM nopjawT nutaHue npu HanpsxeHun (7., € gonyckom +0/-5 % npu Temnepartype OKpyXawLlero
BO34yXxa C UCMNOMb3oBaHMEM kabens HOMUHa/IbHOrO CeuyeHus, ykasaHHoro B Tabnuue 12. McnbiTaHve nNpoBo-
OAT C  HOMWMHa/IbHBIM  TOKOM W MpW  aKTMBHOW Harpyske [0 [OCTWXKEHUs TennoBoi crabunbHOCTW. [lononHu-
TenoHoe oxnaxaeHve Y3UI He gonyckaeTcs.
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Ta6bnumua 12 — UcnbiTaTe bHble NPOBOAHWKA A5t UCMbITAHUSA NPY HOMUHA/IBHOM TOKE Harpysku

McnbiTaTenbHbIA TOK, A

Bonee 0|8 |12]|15|20|25|32|50|65| 85 |[100| 115{130|150 |175|200 |225| 250 | 275 | 300 | 350

MeHee nnm 8 |12|15|20| 25|32 |50|65|85|100| 115| 130|150 | 175 [ 200 | 225 | 250 | 275 | 300 | 350 | 400
paBHO

MonepeyHoe | 1,0/115(2,5(|2,5|4,0(6,0/10|16|25| 35| 35 | 50 | 50 | 70 | 95 | 95 | 120 | 150 185 | 185 240
ceveHue,
MM2

MonepeuHoe | 17 | 16 | 16| 14| 12| 10| 8 | 6 | 4 | 2 2 | 1/0|1/0|2/0|3/0|3/0|4/0 | 300 | 350 | 350 | 500
ceyeHune MEeM | MEM | MEM | MCM
no Amepu-
KaHCKoMy
Kannépy
npoBooB
(AWG)

B HEKOTOPbIX CTpaHax CTaHAapPTM30BaHbl APYrMe ceyeHns NPOBOAHMKOB, B 3TOM c/lyyae ANs UCMbITaHWUs Heobxoau-
MO BblbpaTb Hanbonee 6/13Koe 3HaYEHME.

7.7.1.2 Kputepun cOOTBETCTBUSA

MpumeHsoT  kpuTepumn cootBeTctBuas C, F u G cornacHo Tabnuue 5 u  cnegywowuve  AONONHUTENbHbIE
KpUTEPMN COOTBETCTBUA.

MpeBbileHne Temnepatypbl MOBEPXHOCTEN, [AOCTYMHbIX MPY  HOPMasbHOW  3kcnayatauun, B XO4e UCMbl-
TaHWUI He AO/MKHO BbIXOAWUTb 3a NPefesbl 3HAYEHWI, yKasaHHbIX B npuioxerHnn G IEC 61643-11:2011.

7.7.2 MWcnbitaHne Y3UIM  HapyXHOro WCMOJSIHEHMS Ha COOTBETCTBME TpeboBaHUAM K  YC/IOBUSM
OKpyXatolLeri cpeapbl

Cm. npunoxeHne F IEC 61643-11:2011. [poBefeHWe [aHHbIX WUCMNbITAHWA WA MPUMEHEHWE APYrux Co-
OTBETCTBYIOLLMX NpoLedyp NPoBeAeHNS UCMbITaHWI COrlacoBbLIBAETCSA U3rOTOBUTENIEM U NO/b30BaTENIEM.

7.7.3 Y3 ¢ pa3gesibHbIMU U30IMPOBaHHBLIMW LieNsaMun

ConpoTvBAeHne M30MAUMN  MeXZy [NaBHbIMW  LensMu U pasfefibHbIMW - M30/IMPOBaHHbIMK - LENsMU  UC-
nbiTbiBatOT B cootBeTcTBMM € 8.3.6 IEC 61643-11:2011.

DNeKTpUYecKylo MNPOYHOCTb  U30MALMW  MeXAy [NaBHbIMU LensamMu U pasfesibHbIMU - M30/IMPOBaHHbIMKU - Lie-
NSAMU UCNbITbIBAIOT B COOTBETCTBUM C:

- 7.4.5, ecnu pasgesbHble Leny paccunTaHbl Ha NOCTOSHHBINA TOK, U/unu

- 8.3.7 IEC 61643-11:2011, ecnv pasgesibHble Lienn paccunTaHbl Ha NePEMEHHbI TOK.

8 KOHTpOonbHbIe U NPUeMo-CAaToOUHble NCMNbITAHUS

8.1 KOHTpPOJIbHbIE UCMbITAHUSA

B npouecce npou3BoACTBA NPOBOASAT  COOTBETCTBYHWOLUME  UCMbITAHWSA  ANS  BbISIBMIEHUS  COOTBETCTBUSA
Y3WMN tpeboBaHusAM K ero pabotocnocobHocTH. N3rotoBuTe b yCcTaHaBNMBaeT MeTOAb! UCMbITaHWUNA.

8.2 MNpremMo-caaTo4vHble UCNbITaHUSA

Mpremo-caaTtoyHble  UCMbITAHMSA  MPOBOAAT MO  COMMalUeHVIo  Mexzay W3roToBuTenieM U 3akasynkom. Ecnu
3aKkasunK ykasblBaeT MPUEMO-CAATOYHbIE WCMbITAHUSA B COrNaleHWM O TMOKynKe, 4ucno o6pasuoB 478 UCHbl-
TaHW  [JO/MKHO COCTaBNSATb KOPeHb TpeTbell CTeneHW OT uucna nocTaBfeHHbIX 06pasuoB, OKpYrfieHHoe [0
6nwkaiwero uenoro uyucna. Jlloboe UW3MEHeHMe uucna WChbiTaTeNbHbIX 06pasuoB WM BuWAA MUCMbITaHWA  nogd-
NEXUT COrnalleHnio Mmexay N3rotoButesiemM 1 3akasymkom.

Ecnu He ycTaHOBNEHO MHOE, B Ka4eCTBe NPMEMOYHbIX UCMbITaHW NPOBOAAT CreaytoLme NCnbiTaHus:

- NpoBepka naeHTudmkaumm B cootseTcTamm ¢ 6.1.1;

- NpOoBepKa MapKMpPOBKM OCMOTPOM B COOTBETCTBUM C 6.1.2;

- npoBepka 3NeKTpPUYecKMX napameTpoB COMIACHO MNPUMEHMMOMY MYHKTY (Hanpumep, W3MepeHHoe npe-
AenbHoe HanpshxeHue cornacHo 8.3.3 IEC 61643-11:2011).
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MpunoxeHve A
(obsi3aTensHoOE)

VcnbiTaHMs No onpeaesieHnio HaIMYMS KOMMYTaLUMOHHOW COCTaB/IAIOLWElN N BENNYNHBI
conpoBoxgaroLiero Toka Y3UrM

A.1 O6uue NoNoXeHnst

[aHHble uCMbITaHWs NPOBOAUT W3rOTOBUTE/b C LENb NOSyYeHNs wHdopmauun, Tpebytouleiica cornacHo 6.1.1,
nepeuncnenue 1) n/innmn 6.1.1, nepeuncnexuve 2) n 7.2.3.2.

A.2 VicnbITaHve No onpeaeneHnio Hammumsa KOMMYTauOHHOM COCTaBsoLLeln

[aHHoe wncnbiTaHne NPoBOAAT, ecny BHYTPeHHee YCTponcTBO Y3WUI He u3BecTHO. McnbiTaHue NpoBOAAT HAa HOBOM
obpasLe.

CTaHfapTHbI nMnynbc Toka 8/20 mogarT Ana ucnbitaHuini Y3UM knacca | v knacca Il ¢ NUKOBbIM 3HAYEHMEM CO-
rnacHo /, wnu /imp, KaK pewnt marotoButenb. Ons ucnbitaHua Y3UIM knacca |l npuMeHAOT reHepaTop KOMOUHMPOBAHHOIA
BOJ/IHbI C HAMPSHXEHEM OTKPLITON Lienu, paBHbIM Uy, YCTAHOB/IEHHBIM 13rOTOBUTENEM.

K ¥Y3WIM nogatot oguH umnynbc. Ha ocunnnorpade CHUMAaloT 3anncb HanpshXXeHus Ha Bbisogax Y 3.

Ecnn 3anuck dhopmbl BOMHBI HaMnpsXeHWs MnokasbiBaeT peskoe n3meHeHue, 3Haunt Y3UIM cofepXuT KOMMYyTaLOH-
HbI («LWYHTUPYIOLLNIA») 3NEeMEHT.

A.3 VicnbiTaHue Mo onpeaeneHno BeNIMYMHbI CONPOBOXAAIOLLENO TOKa

3TO UCnbITaHne onpeaenseT, Bbile Uan HKe SA NTIeXNT MMKOBOE 3HaYeHne COMpPOoBOXAAIOLLEro ToKa.

Ecnn BHYTPEHHASA KOHCTPYKUMS U MUKOBOE 3HayeHue conposoxpawuwero Toka Y3WI u3BecTHbl, cnegyrouiee npega-
BapuTenbHoe ucnoitaHve Y3UIM He TpebyeTcs.

a) VcnbiTaHne BbINONHAIT Ha OTAeNbHOM obpasLe.

b) Tun ncToyYHUKa NMMTaHNSA —NUHENHBIA NCTOYHWK NUTaHWS NOCTOSHHOTO TOKA.

c) Oxngaemblii TOK KOPOTKOro 3amblkaHus gosmkeH 100 A (0/+5). WcnbiTatenbHasa uenb Ao/mkHa obnagaTb MHAYK-
TUBHOCTbIO, paBHOW nnu npesbiwatowiein 100 MkIMH.

d) HanpskeHve, nsmepeHHoe Ha BbiBogax Y3U1, 4o/KHO 6bITb paBHO T7 oy, (0 % — 5 %).

e) ConpoBOXAarLLMiA TOK AO/DKEH UHNLMMPOBATLCSA MMMYIbCHBIM TOKOM 8/20 UM KOMGUHUPOBAHHOW BOJTHOM.

f) MNMnkoBOe 3HaUeHNe NCNbITaTe/IbHOrO UMMy bCa JO/MKHO COOTBETCTBOBATL /, Un /irnp nin U,

g) MonApHOCTL UMMybca AO/KHA coBNafaTb C NOASAPHOCTLI0 HANPSXKEHUS UCTOYHMKA NUTaHWS.

h) 3mepsioT 1 3anucebiBatoT MMKOBOE 3HAYEHVE CONPOBOXAAIOLLIETO TOKA.
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MpunnoxeHne B
(cnpaBo4HoOE)

MoBepgeHvie UMMTaTOpa UOTOI/IEKTPUHECKON BaTapen B NePexXoqHOM PexXVMe

B.1 MoBeggeHve nmutaTopa hoTO3NEKTPUYECKON BaTapen B NepexogHOM pexnme cornacHo 7.2.3.1
B uenax nonyyeHns conocTtaBUMbIX pe3y/bTaTtoB MPW WCMOMb30BaHUKM uMuTaTopa (DOTO3/1EKTPUYECKOn 6aTapeu
AN WUCNbITaHUi B paboyeM pexume U pexume oTkasa HeobxoAMMO paspaboTaTb npouefypy A1 TOYHOro onpefeseHuns

noBeAeHVs UMUTaTOPa POTO3/IEKTPNUECKOI BaTapeun.
Xapaktepuctvka /U nmutatopa hOTO3NEKTPUYECKO BaTapen B NMEepexofHOM pexvme 3aBUCMT OT pabouyero Bpe-

MEHWN OTKNKYeHUA fOFF N OTIN4aeTCA OT XapaKTepUCTUKU JMHENHOr0 UCTOYHUKA MUTAHUSA C TakuUm Xe Hanps>xeHnem Xoso-
CTOro Xxoga " TOKOM KOPOTKOIro 3aMblKaHUA.

B.2 VcnbiTatesibHas yCTaHOBKa C MCMO/MIb30BaHMEM MOJyNPOBOAHMKOBOIO MepeksoyaTesis
ANs onpefenieHns NoBeAeHNst MMUTaTopa (hOTOINEKTPUUECKOl 6aTapen B NepexoqHOM pexrve

Cxewma gpaiiBepa
C perynmpyembim
BpEMEHEM BbicTpoaelicT-

Ha pricyHke B.1 nokasaHa ucnbiTaTesibHas yCTaHOBKA A1 ONpeAesieHus NoBefeHus uMmmuTaTopa oTo31eKTpUIeckoii
6aTapeun B NepexofHOM pexume

PucyHok B.1 — WcnbiTarenbHasa ycTaHOBKa C UCNOJIb30BaHNEM perysiMpyemMoro nosynpoBoAHVKOBOrO nepekoyaTens
4Ns onpefeneHns noBeAeHust ummtaropa (poTo3/1EKTPUUECKON 6aTapen B NEPEXOLHOM pexume

MonynpoBOAHUKOBbLIV Nepek/todaTe b PEryiMpyoT Takum 06pasom, YTo6bl MMuTaTop hoTo31eKTpruYecKkol baTta-
pew BbikNoyancs B TedeHne 50—100 mkc (pucyHok B.2).

PucyHok B.2 — Xapaktep n3MeHeH1s HanpsKeHus 1 Toka BO BPEMEHN B TedeHne paboyero BpeMeHu OTKNIYEeHNS
No/lynpOBOHMKOBOTO Nepek/iyaTens npu /., ummutaropa qoTo/IeKTPUYECKoii 6atapen, paBHOM 4 A, 1 HanpsxeHun
X0/10CTOro XxoAa, pasHom 640 B

MacwtabrpoBaHve aKkcnepumMmeHTasibHbIX KpuBbIX i(t) n u(t) 4o 100 % no3sonseT onpeaennTb guarpammy HoOpMasiv-
30BaHHOTO BPEMEH OTK/IOUEHUSA, KOTOPAas HE 3aBUCUT OT HaNPSHKEHWA XOM1I0CTOr0 X04a U /. mutatopa hoTo31eKTPU-

yeckoin 6atapen (pucyHok B.3).
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PucyHok B.3 — lMoBeaeHne npu OTKAOHYEHMN NOTYNPOBOAHMKA (HOPMa/IM30BaHHOE) C TOUKOI nepeceyveHus i(t)/u(t)

Touka nepecevyeHnss Mexay MacTabupoBaHHbIMU KpyBbIMU i(t) 1 u(t) go/mkHa BbITb paBHa nnun npesbiwaTb 70 %.

Mpn pabouem BpemeHu OTKIOYeHMA Ty CBbile 50 MKC paccuMTaHHas XapaKTepucTuka i/u (POTO3MEeKTPUYECKOro
MCNbITbIBAEMOrO MUCTOYHMKA NUTAHUSA AO0/HDKHA COOTBETCTBOBATL CTatvyeckomy nosegeHuto / = f(u) umutatopa hoToanek-
Tpuyeckoi 6aTapen (pucyHok B.4).

PucyHok B.4 — XapakTtepucTtuka I/U nmmuTtaTtopa hoToa/1ekTpruyeckoin 6aTtapemn, paccumtaHHast Ha OCHOBaHUN
HOPMasIM30BaHHbIX 3HAYEHUI TOKa N HanpsXXeHWsl, yKkasaHHbIX Ha pucyHke B.3

B.3 AnlbTepHaTVBHas UCMbITaTelbHasi yCTaHOBKA C UCMO/Ib30BaHMEM M1aBKOro NpefoxXpaHnTenst

ANbTepHaTUBOM ANA UCMbITATe/IbHOM YCTAHOBKW, yKa3aHHOW B 7.2.3, fIBAsieTCS UCMblTaTe/lbHasi yCTaHOBKa, Cxema
KOTOPOI npuBefeHa Ha pucyHke B.5, ¢ MCNo/b30BaHWEM CMELMANIbHOTO M1aBKOrO MpefoXpaHnuTensl, npefHasHauyeHHoro
Ana paboTbl B (POTO3/IEKTPUYECKOM O060PYOBaHUN W paccuntaHHoro Ha 0,1/, AN1A OnpefenieHns BOJbT-amepHoN
XapakTepucTuku, OopMnpyeMon nMntTaTopom hoTO31EKTPUYECKON baTapen.
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Boiknovartens
I:IR

! npegoxpaHuTens

PI-UCTONHUK U npegoxpanutens Mnaskun
npegoxpaHuTens

PucyHok B.5 — WcnbiTarensbHas ycTaHOBKa C MCMOJ/Ib30BaHMEM NJ1aBKOro NpefoxXpaHnTens AN onpefesieHus
noseeHuss mutatTopa h0TO3/IEKTPUHECKO 6aTapen B NePeXoAHOM pexviMe

PucyHok B.6 — HopmannsoBaHHOe noBegeHne npu OTKIUYEHUN BO BpeMs (DYHKLMOHNPOBaHMNSA N1aBkoro
npefoXpaHnNTessi, paccunTaHHoro Ha 0,1/, ;p,, NPY NCNOMb30BaHNM MMUTaTOpa (POTOSNEKTPUYECKON 6aTapen CTOUKON
nepeceyenus /(f) n u(t)

Touka nepeceyveHns Mexay MacLuTabupoBaHHbIMU KprBbIMM i(t) 1 u(t) fomkHa 6bITb paBHa Unu npesbiwaTtb 70 %.
Mpn BpemeHn oTkNoYeHNA fo CBblle 50 MKC paccuMTaHHas xapakTepucTuka i/u umutatopa (poTO3/1EKTPUYECKO

6aTtapen [O/MKHa COOTBETCTBOBATb CTaTuyeckomy nosegeHuto / = f(u) umutatopa hoToanekTpuyeckon Gatapen (pucy-
HOK B.7).

PrcyHok B.7 — Xapaktepuctuka I/U nmutatopa hoToan1ekTpnyeckoi batapen, paccuntaHHas Ha OCHOBaHWK
HOPMa/IM30BaHHbIX 3HAUYEHWIA TOKa 1 HanMpPsHKeHWs, ykaszaHHbIX Ha pucyHke B.6
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MpunnoxeHve A
(obsi3aTensHoOE)

CBefieHMA 0 COOTBETCTBUN CCbIJTOYHbIX MEXAYHApPOAHbIX CTaHOAPTOB MEXrocy4apCTBEHHbIM

cTaHgapTam

Ta6nunuya JA.1

O603HauYeHVe CCbITOYHOTO CreneHb O603HaueHVie N HaVMEHOBaHMEe COOTBETCTBYHOLLETO MEXTOCYAapCTBEHHOTO

MexXyHapoHOro cTaHJapTa | COOTBETCTBUS cTaHfapTa

IEC 60060-1:2010 — *

IEC 60068-2-78:2012 — *

IEC 60529 — ¥

IEC 60664-1:2007 IDT FOCT P M3K 60664.1—2012 «KoopauHauusa msonaumu gna obopypno-
BaHUS B HW3KOBOJIbTHbIX cucTemax. YacTtb 1. MNpuHuunbl, TpeboBaHusa n
UCNbITaHNS»

IEC 61000-6-3 IDT FOCT IEC 61000-6-3—2016 «32nekTpoMarHuTHas COBMECTUMOCTb
(BMC). Yactb 6-3. O6wme craHaapTbl. CTaHZapT 3/1EKTPOMarHUTHOWN
SMUCCUN AN XKWMbIX, KOMMEPYECKNX W JIErKMX MPOMBILLAEHHbIX 06CTa-
HOBOK»

IEC 61180-1 — ¥

IEC 61643-11:2011

FOCT IEC 61643-11—2013 «YCTpoiicTBa 3aliuTbl OT MNepeHanpsXeHui
HM3KOBOMIbTHbIE. YacTb 11. YcTpolicTBa 3awWuTbl OT MNepeHanpshxeHui,
NOACOEAMHEHHbIE K HU3KOBO/IbTHbIM CUCTEMaM pacnpefeneHus anek-
TpoaHeprun. TpeboBaHWA N MeTOAb! UCNbITAHUA»

IEC 62475:2010

*

* COOTBETCTBYIOLLMIA MeXAyHapoAHbIii CTaHAAPT OTCYTCTBYET. [l0 €ro NPUHATUA PEKOMEHAYEeTCs UCMNo/b30BaThb
nepeBoj Ha PYCCKUiA A3bIK AAHHOMO MeXAyHapoAHOro cTaHaapTa.

MpyMeyaHe — B HacToslllel TabnuLe UCNo/b30BaHO creytollee YCoBHoe 0603HaueHne cTeneHmn cooT-

BETCTBUA CTaHOAPTOB!:

- IDT — naeHTuYHbIe cTaH4apThl.
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IEC 60112

IEC 60364-5-51

IEC 60950

IEC 61643-32

ISO 4628-3

ISO 4892-1

ISO 4892-2

ASTM G151

Bnbnnorpadgus

Method for the determination of the proof and the comparative tracking indices of solid insulating
materials (MaTepuanbl 3M1eKTPOU30NALMOHHbIE TBepAble. MeToabl ONpefenieHus HOpMaTMBHOTO U
CPaBHUTE/ILHOTO UHAEKCOB TPEKUHTOCTONKOCTH)

Electrical installations of buildings — Part 5-51: Selection and erection of electrical equipment —
Common rules (2neKTPOYCTaHOBKM HWU3KOBOMbTHbIE. YacTb 5-51. Bbl6op M MOHTaX 31eKTpoo6opy-
noBaHusa. Obwme TpeboBaHus)

Safety of information technology equipment!) (O6opygoBaHne WHOPMALMOHHBLIX TEXHOOTMIA.
BesonacHoCTb)

Low-voltage surge protective devices — Part 32: Surge protective devices connected to the d.c. side
of photovoltaic installations — Selection and application principles (YcTpoicTBa 3awWutbl OT NepeHa-
NPsSHKEHWIA HUM3KOBO/bTHbIE. YacTb 32. YCTpoiicTBa 3alMTbl OT MepeHanpshkeHuid, nogcoeguHeHHble
K CTOPOHE NMOCTOSAHHOIO TOKa (POTO3/IEKTPUYECKMX YCTAHOBOK. MNpUHLMNbI BbIGOpa 1 NPUMEHEHNS)

Paints and varnishes — Evaluation of degradation of coatings — Designation of quantity and size
of defects, and of intensity of uniform changes in appearance — Part 3: Assessment of degree of
rusting (Jlakn n kpackn. OueHka CTeneHu paspylleHns MokpbITUA. OueHka konndecTBa M pasmepa
[edeKToB U MHTEHCUBHOCTU OLHOPOAHbIX U3MEHEHWI BHelwHero Buaa. Yactb 3. O603HayeHue cTe-
NeHy pXxasfeHns)

Plastics — Methods of exposure to laboratory light sources — Part 1. General guidance (Mnactmac-
Cbl. MeTofpbl 3KCNOHMPOBaHMA Mog /1labopaTtopHbIMU UCTOYHMKaMK ceeTa. Yactb 1. O6Lume pykoBo-
AALme NoNoXeHUs)

Plastics — Methods of exposure to laboratory light sources — Part 2: Xenon-arc lamps (nactmac-
cbl. MeToapbl 3KCMOHMPOBaHUA Mog /1labopaTopHbIMKM UCTOYHMKaMK cBeTa. YacTb 2. Jlamnbl C KCEHOo-
HOBOI1 Ayroi)

(O6wenpuHsaTas MeToauKa 9SKCMOHMPOBAHWSI HEeMEeTa/lIMYeckux MaTepuasnioB B YCTpoiicTBax [Ans
YCKOPEHHbIX UCMbITaHWUI, UCMOMb3YIOLLMX NaBoPATOPHbLIE UCTOUHMKM CBETA)

1> OTHOCKTCS K MHTEepHEeT-6a3e gaHHbIx MCO.
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YK 621.316.923.1:006.354 MKC 29.120.50 IDT

KntoueBble c/ioBa: NpeaoXpaHnUTENy NiaBkue, BCTABKU MaBK1e, XapakTepucTuKi, NofynpoBoAHNKOBOE
YCTPOIicTBO, NpeobpasoBaresib
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