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MNpepgnucnoBne

Llenn, ocHOBHblE NMpUHLUMNLI U 06LWMEe NpaBuia NPOBeAEHUS paboT Mo MeXrocyAapCTBEHHOW cTaHAaap-
Tn3auum yctaHosneHol FTOCT 1.0 «MexrocygapcTBeHHaa cucrema craHgaptnsaynm. OCHOBHbIE MOJTOXEHNSA»
n rOCT 1.2 «MexrocygapcTBeHHaa cucrema crtaHgaptusaunn. CtaHgapTbl MeXrocygapcTBeHHble, npasuna
N peKkoMeHAauumn no MexXrocyfapCcTBEHHOW cTaHaapTusauuun. Mpasuna paspaboTku, NPUHATUSA, 0OHOBIEHUSA
N OTMEHbI»

CBefeHuA o cTaHOapTe

1 NOArOTOBNEH ®depepanbHbiM rocyAapCcTBEHHbIM OHOMKETHBIM 06pa3oBaTesibHbIM  yUYpexeHu-
em Bbiclero obpasoBaHus «HaumoOHanbHbLIN nccnepoBaTenbCckuii yHuBepcnteT «M3AU» (PrBOY BO «HUNY
«M3W») Ha ocHOBe COGCTBEHHOrO NepeBofa Ha PYCCKUii A3blK aHI10A3bIYHOW Bepcun cTaHgapTa, yKkaszaHHOoro
B NYHKTE 5

2 BHECEH ®egepanbHbiM areHTCTBOM MO TEXHUYECKOMY PeryMpoBaHuio U MeTposiornu

3 NMPUHAT MexrocygapCcTBeHHbIM COBETOM MO cTaHAapTusauum, MeTposiormm u ceptudukaymun
(npoTtokon ot 25 ceHTsA6pAa 2023 . Ne 165-)

3a NpuHATUE NPOrosiocoBasu:

KpaTKoe HanmeHoBaHne CTpaHbl Ko,q CTpaHbl COKpaLLI,eHHoe HaunMeHoBaHMe HaluuoHabHOro opraHa
no MK (MCO 3166)004—97 no MK (MCO 3166) 004—97 no craHgapTm3auuu
ApmMeHusa AM 3A0 «HaunoHanbHbIi OpraH MO cTaHjapTusauMm u
meTponorum» Pecny6nvkm ApMeHus
Knprusuna KG Kblprbi3ctaHgapT
Poccus RU PoccraHgapt
TagxukmuctaH TJ TamxknkctaHgapT
Y36ekucTtaH uz Y3ctaHgapt

4 Mpukasom PepepasibHOro areHTCTBa N0 TEXHUYECKOMY perynmposaHuio u meTtposiorum ot 30 okTabps
2023 1. Ne 1295-cT mexrocygapcTBeHHbIli cTaHgapT NOCT IEC 61643-31—2023 BBeAeH B AeicTBME B Kaye-
CTBE HalMoHanbHOro ctaHgapTa Poccuiickoih ®egepauynn ¢ 1 HoA6pa 2024 r. ¢ npaBOM AOCPOYHOTO Npume-
HeHunA

5 HacTtoswuii ctaHgapT MAeHTUYEH MexayHapoaHoMmy cTaHaapTy IEC 61643-31:2018 «YcTpolicTBa 3a-
WNTbl OT NepeHanpsi>XXeHnii HN3KOBONbTHble. YacTb 31. Tpeb6oBaHNA U MeTOAbl UCMNbITAHWA YCTPOWCTB 3aLnTbl
OT UMNY/bCHbIX NepeHanpsxernnin (Y3UM) ana coToanekTpuyecknx cuctem» («Low-voltage surge protective
devices — Part 31: Requirements and test methods for SPDs for photovoltaic installations», IDT).

MexayHapoaHblli cTaHAapT paspaboTaH nogkomuteTom 37A «YcCTpolcTBa 3awWuTbl OT NnepeHanpsxe-
HWIA HU3KOBO/IbTHbIE», TeXHMYeckoro komuteta TC 37 «OrpaHMynMTenn nepeHanpsxxeHuii» MexayHapoaHOoW
afiekTpoTexHuveckoir komuccum (IEC).

Mpn NpUMeHeHWn HacToAWero ctaHgapTa pPekoMeHAYeTCs UCNONb30BaTb BMECTO CCbINTOYHbIX MeXAy-
HapoAHbIX CTaHAAPTOB COOTBETCTBYIOLIME UM MEXIOCYyAapCTBEHHbIE CTaHA4apPThl, CBEAEHUA O KOTOPbIX MpU-
BeJleHbl B fONOJIHUTE/ILHOM npunoxeHun JA.

[lonosiHuTENIbHbIE CHOCKWM B TEKCTe cTaHAapTa, BblAesIeHHble KYpPCUBOM, MpuBEAEHbl A1 NOACHEeHUN
TekcTa opuruHana

6 BBEAEH BIMEPBbIE
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NHdopmauma o BBefeHnn B aelicTBue (NpekpaweHnn geiicTeus) HacToAWEro craHgapTa u name-
HEHWIH K HEMY Ha TeppuTOpPUM YyKasaHHbIX Bblle rocyfapcTB Ny6ankyeTca B yKazaTesnsax HauuoHanbHbIX
CTaHAapTOB, M34aBaeMblXx B 3TUX rocygapcTBax, a Takke B ceTun MHTepHeT Ha caiTax cooTBeT-
CTBYILWMX HaLMOHabHbIX OPraHoB MO CTaHgapTu3auuu.

B cnyyae nepecmMoTpa, U3MEHEeHU UM 0T MeHbl HACTOALWEro cTaHgapTa CooTBeTCTBYWas UH-
dopmaymsa 6ygeT onybsnkoBaHa Ha oduuManbHOM MHTEpHeT-caliTe MexrocygapcTBEHHOrO coBeTa
no craHgapTulauun, MeTposiornn n cepTudurkauum B kaTanore «MexrocyfapcTBeHHble CTaHAap T bi»

© IEC, 2018
© OdopmneHune. ®rbY «NHCTUTYT cTaHgapTusauum», 2023

B Poccwuiickoii ®egepauun HacTosiWnii ctaHAapT He MOXeT 6biTb MOMTHOCTLIO UK
YyacTUYHO BOCNPOU3BEAEH, TUPAXMPOBAH M pacnpoCcTpaHeH B kauyecTBe ouumnasbHOro
nsgaHus 6e3 paspelieHuss depepasbHOro areHTCTBa MO TEXHUYECKOMY perysiMpoBaHuto
N MeTposiormm
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BBegeHune

B HacTosfllem cTaHgapTe paccMaTpuBalTCs UCNbITaHUA Ha 6e30NacHOCTb M UCNbITaHWUA ANA onpejene-
HMA pabounx xapakTepucTUK YCTPOMCTB 3awuTbl OT nepeHanpshkeHuin (Y3WM), nogcoefnHEHHbIX K CTOPOHE
NMOCTOSAAHHOTO TOKa hoToanekTpuyecknx cuctem (PIC) B uenax obecneyeHms 3awmnTbl OT UHAYLUPYEMBIX U
NPAMbIX TPO30BbIX pPa3paLoB.

PaccmaTtpuBaloT Tpy knacca UcnbITaHWi:

1) ucnbliTaHna knacca | npefHasHayeHbl 419 UMUTALUN UMNYNBLCOB PO30BOr0 TOKa NPU ero YacTU4YHOM
pactekaHun. Y3UI, nogBepraemMblie UCNbITAHWIO Kiacca |, kak npasBuio, pekoMeHA0BaHbl A1 UCNOMb30BaHUSA
B MecTax CW/IbHOrO BO3AeWCTBUA, Hanpumep, BBOAbl 3/1IEKTPONUTAHMUSA B 3[aHUA, 3alulWeHHble cuctemamu
MOJTHME3aLLNThI;

2) Y3WI, nogsepraemble Mmnynbcam nepeHanpsHXeHna HeboNblon ANANTENbHOCTU, UCNbITbIBAKT MO
knaccy Il nan il

3) no Mepe BO3MOXHOCTel ucnbiTaHus Y3UI npoBoAATCA N0 NPUHLUNY «YEPHOTO ALUKa».

Mpu NpoBeAeHUN WCNbITAHWIA YYNTbIBAETCS, YTO:

- DOTO3NEKTPUYECKNE INEMEHTHI, (POTOINNEKTPMYECKME MOAY/U, (POTOI/TEKTPMUYECKME BGaTapeun ABMAIOT-
CA reHeparopamMmu TOKa,

- BbIXOAHOW TOK (POTO3/1EKTPUUYECKNX FTEHEPATOPOB 3aBUCUT OT IHEPTeTUYECKO OCBELLEHHOCTU paboumx
noBepxHocTeli DOTOINEKTPUYECKMX MOAynei n paboyein Temnepatypbl Moaynei;

- TOK KOPOTKOro 3aMblkaHns (DOTO3/1EKTPUUYECKNX FTEeHepaTopOB He3HaunTenbHO npeBblwaeT pabouwnii
BbIXOAHOW TOK;

- (DOTO3/IEKTPUYECKME TeHepaTopbl MOAKKYATCA nocnefosaTesibHO U/unn napannesnbHo, pesy/ibTatoM
yero ABASETCA MHOroo6pasne HOMWHAMbHbIX 3HAYEHWI HANPSXXEeHWU, TOKOB U MOLLHOCTN OT HECKOJIbKMX COTEH
BaTT (B yCTAHOBKaX B XWJ/IbIX NOMELLEHNAX) L0 HECKO/IbKUX MeraBaTT (4/15 CO/THEYHbIX 3N1eKTPOCTaHLuiA).

Cneuunduyeckme anektpuyeckue napametpbl ®IC Ha CTOPOHEe MOCTOAHHOrO ToKa npegycmartpusaloT
ocobble TpeboBaHMA K ucnblTaHnam Y3UTI.

B IEC 61643-32 paccmaTpuBaloTCA NpuMHUUNbLI BblGOpa M NpakTu4yeckoro npumeHeHua Y3WUNM B uensax
3awntbl @3C OT NepeHanpsXeHni.






MOCT IEC 61643-31—2023

M E X T OCVYAAPG CTUBTEHH HBDB 1 CTAHOAPT

YCTPOWCTBA 3ALWWTblI OT NEPEHANPAXEHWU/A HU3KOBOJIbTHbLIE
YacTb 31

TpeboBaHMA N MeTOAbl UCMbITaHNI YCTPOUCTB 3alnTbl OT MMNYJ/IbCHbLIX NMepeHanpshkeHnii (Y3UI)
ONA POTO3NEKTPUYECKNX CUCTEM

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

Jata BBegeHus — 2024—11—01
C NpaBoOM [JOCPOYHOTO MPUMEHEHUSA

1 O6nacTb NPUMEHEHUS

HacTtosawmin ctaHgapT pacnpocTpaHAeTcs Ha YCTpPOWMCTBa 3aluThbl OT nepeHanpsxeHuii (Y3WN), npea-
Ha3Ha4yeHHble O/ 3alnTbl OT KOCBEHHbIX U MPSAMbIX BO3AENCTBUIA FPO30BbIX UMM WHbIX NEPEXOAHbIX NepeHa-
npsxeHuin. laHHble yCcTpolicTBa npegHasHadvyeHbl ANA NOACOEAMHEHUS HA CTOPOHE MOCTOSHHOrO Toka hoTo-
3M1eKTPUYECKMNX YCTAHOBOK, HOMWUHA/IbHbIM Hanps>XeHnem MoCTOAHHOro Toka Ao 1500 B.

[aHHble ycTpoiicTBa cofepxart, Kak MWHUMYM, OAVMH HENIMHElHbIA KOMMOHEHT U npejHa3HayeHbl AN
OrpaHMyYeHNs NepeHanpsXeHuii 1 oTBOAA UMNY/bCHbIX TOKOB. Paboune xapakTepucTuku, TpeboBaHus 6es-
0oMacHoOCTW, CTaHAapTHble MEeToAbl MCNbITaHU W HOMWHAas/IbHble NapamMeTpbl YCTAHOB/EHbl AN [aHHbIX
YCTPOMCTB.

Y3WI, cooTBeTCTBYOLWME AHHOMY CTaHAApTy, NpefHasHavyeHbl UCKNHYNTENBHO ANA YCTaHOBKM Ha CTO-
poHe NocTossHHOro Toka ®3C 1 Ha CTOPOHE NOCTOAHHOIO TOKA WHBEPTOPOB.

Y3UN gnsa ©oTO3N1EeKTPUYECKUX CUCTEM C HAKOM/IEHUEM W XpPaHEeHMEeM 3Heprun (Hanpumep, akkymyns-
TOpHble 6aTtapen, 6arapen KOHAEHCATOPOB) HE paccMaTpuBalTCA.

Y3UM ¢ pa3fenbHbiMU BXOAHLIMU W BbIXOAHbIMW K/ieMMaMW C nocsiefoBaTeflbHbIM COMPOTUBIIEHUEM
MeXay yKasaHHbIMWU KneMMaMn (Tak HasbiBaemble ABYXBBOAHbIe Y3UI cornacHo IEC 61643-11:2011) He pac-
cmaTpuBaroTCs.

Y3WI, cooTBeTCcTBYOLWME AaHHOMY CTaHgapTy, npefHa3sHayeHbl A9 MOCTOAHHOrO MOAKMOYEHUS, T. €.
NOAK/HOYEHNE U OTK/IOYEHME Takux ctaumoHapHbiX Y3UI M MOXeET BbINOMHATLCA WUCKAUYUTENIbHO C UCMNOSb-
30BaHMEM WHCTPYMEHTA.

[aHHbIA cTaHJapT He pacnpocTpaHseTCs Ha NepeHOoCHble/Mo6unbHblie Y3UI.

MpumedyaHune 1— Kak npasuno, Y3UIM ans hoTo3NEKTPUYECKMX YCTAHOBOK HE COAEPXKMT NocnefoBaTenibHoe
COMNPOTUB/IEHNE MEXAY BXOAHBLIMU U BbIXOAHLIMIA KNEMMaMK U3 COOOPaKEHU 3HEProathPEKTUBHOCTN.

MpumevyaHne 2— Ecnv B AaHHOM AOKYMEHTE YKa3biBAETCS CCbl/IKA Ha CUCTEMY 3/IEKTPONUTAHUSA WM CUCTE-
My NUTaHWS, peyb MAET O CTOPOHE MOCTOSIHHOIO TOKa DOTO3/IEKTPUYECKON YCTaHOBKN.

2 HopmaTtuBHbIE CCbIIKU

B HacToswem cTtaHgapTe MCNosb30BaHbl HOPMATUMBHbIE CCbIJIKM Ha cnefylouwme ctaHgaptbl [Ansa gatm-
pOBaHHbIX CCbIZIOK NPUMEHAIOT TONbKO YKa3aHHOe M34aHue CCbIJIOYHOro ctaHgapTta, ANA HeJaTUpPOBaHHbIX —
nocnegHee nlgaHue (Bkaw4yas Bce naMeHeHus)]:

IEC 60060-1:2010, High-voltage test techniques — Part 1: General definitions and test requirements
(MeToauka BbICOKOBO/IbTHbIX UCNbITaHUn. YacTe 1. O6ume onpegeneHns n Tpe6oBaHna K UCNbITaHUAM)

IEC 60068-2-78:2012, Environmental testing — Part 2-78: Tests — Test Cab: Damp heat, steady state
(WcnbiTaHne Ha Bo3gelicTBME BHeWHUX haktopoB. YacTb 2-78. UcnbiTaHusa. McnbiTaHne Cab: BnaxHoe Ten-
N0, YCTAHOBUBLUUIACA PEXNM)

M3gaHne opuunanbHoe
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IEC 60529, Degrees of protection provided by enclosures (IP Code) [CTeneHu 3awuThbl, o6ecneynBae-
Mble kopnycamu (kog IP)]

IEC 60664-1:20071), Insulation coordination for equipment within low-voltage systems — Part 1
Principles, requirements and tests (KoopauHaums wu3onsuMm B 060pPYyAOBaHUM HU3KOBOJIbTHBIX CUCTEM.
YacTtb 1. MpuHunnbl,TpeboBaHNSa 1 UCnbITaHUA)

IEC 61000-6-3, Electromagnetic compatibility (EMC) — Part 6-3: Generic standards — Emission
standard for equipment in residential environments (3nekTpomarHutHasa cosMmecTtumocTb (OMC). YacTb 6-3.
Obwure ctaHpapTbl. CTaHAapT 3/1eKTPOMArHUTHON 3IMUCCUU A1 XKUSbIX, KOMMEPYECKUX W NErKUX NMPOMbILL-
NeHHbIX 06CTaHOBOK)

IEC 61180-12\ High-voltage test techniques for low-voltage equipment — Part 1: definitions, test and
procedure requirements (TeXHO0rMsi BbICOKOBO/IbTHbIX UCMbITAHUA HM3KOBO/IbTHOTrO 060pyAoBaHusa. Yacte 1.
OnpepgeneHnsa n TpeboBaHNUSA K UCMbITAHUSAM M MeTog4aM UCMbITaHWUA)

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 3aWuTbl OT NepeHanpsHXKeHuni
HM3KOBOJ/IbTHbIE. YacTb 11. YcTpoicTBa 3awuTbl OT NepeHanpsiXeHnin, NnoacoeanHEeHHble K HW3KOBOJ/IbTHbLIM
cucTtemam pacnpefesieHns 3/1eKTposHeprum. TpeboBaHua U MeToabl UCNbITAHWU)

IEC 62475:2010, High-current test techniques — Definitions and requirements for test currents and
measuring systems (MeToAbl UCNbITaHUA TOKOM 60/bLWON BeNuunHel. OnpegeneHns u TpeboBaHna K TOkam
ONA UCNbITaAHMA U K U3MepUTeNIbHbIM cucTeMam)

3 TepMUHbI, onpeaeneHnsi, CoKpaleHNss 1 0603HAYEHMS

B HacToAWweM cTaHAapTe UCMNOJb3YIOTCA criefylolime TepMUHbI, ONpeaeeHna U CoKpalleHuns.

ISO n IEC nopfepxusarwT TepMUHOMOrnyeckne 6asbl faHHbIX ANS MCNOb30BaHUA B cTaHgapTu3auum
no cneaywulmm agpecam:

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

- nnatgopma oHnainH-npocMmoTpa ISO: gocTtynHa no agpecy http://www.iso.org/obp.

3.1 TepMUHbI 1 onpeaeneHus

3.1.1 ycTpoOlACTBO 3aWnTbl OT WUMMYJIbCHbIX MepeHanpsikeHuii; Y3WUM [Surge Protective Device
(SPD)]: YcTpoiCTBO, KOTOpOE COAEPXUT NO KpalHelh mMepe OAWMH HeNMHENHbIA KOMMNOHEHT, NpeAHa3HavyeHHbIn
AN orpaHMyeHns MMNYAbCHbIX NepeHanpsHkeHuin n oTeBoga MMMNYAbCHbIX TOKOB.

MpumeyaHne 1 — Y3UIM saBnseTcs YKOMNMIEKTOBaAHHbIM YCTPONCTBOM C COOGCTBEHHbIMW CpeacTBaMu
NpUCoeANHEHUS.

[IEC 61643-11:2011, 3.1.1]
3.1.2 ogHoBBOAHOe Y3UI (one-port SPD): Y3UIM 6e3 BKIOYEHHOrO NOC/eA0BaTeNbHO NOJTHOIO CONpPO-
TUBNEHUSA MeXAY BblBOAAMMU.

MpumevyaHune 1— OpgHoBBOAHOE Y3UI MOXET MMETb OTAE/bHbIE BBOAHON Y BLIBOAHOWN BbIBOAbI.
MpumeyaHne 2 — YCTpoOiCTBA 3aluTbl OT NEPErpysku no TOKy, HanpuMMep MnaBkve NpefoXpaHuTev Wum
aBTOMaTMYecKMe BbIK/II0YaTENN HE CHATAOTCA NOc/efoBaTe lbHbIM CONPOTUB/IEHNEM.

[IEC 61643-11:2011, 3.1.2, ¢ uamMeHeHuammn (gob6asneHo npumevaHue 2)]

3.1.3 Y3WI1, kommyTupylollee Hanps>xeHune (voltage-switching SPD): Y3WUI, koTopoe B oTCyTCTBME
nepeHanpsiXeHuii coxpaHsaeT BbICOKOE MOJ/IHOe COMPOTUB/IEHNE, HO MOXET MIHOBEHHO U3MEHWUTb €ro Ha Hu3-
KOe B OTBET Ha CKa4yOK HanpsxeHus.

MpunmeyaHne 1— TUNUYHLIM NPUMEPOM 3/IEMEHTOB, UCMNOML3YEMbIX B Y3UIT komMyTHpytoLLero tuna, sABns-
I0TCA paspsafHVKKY, rasoBble TPYOKN Y TUPUCTOPLI. VX MHOT4A Ha3bIBAKOT LWYHTUPYIOLWMMUN 3/1EMEHTaMM.

[IEC 61643-11:2011, 3.1.4, c u3meHeHUAMMN (NepBoHaYasAbHbIli TEPMUH YKa3dbliBasics Kak «Y3UIM Kommy-
TUpyloLwero Tuna»)]

1) 3ameHeH Ha IEC 60664-1:2020. OgHako 1t 04HO3HAYHOrO CO6MIAEHNA TPeboBaHUsI HACTOSILLEro cTaHaapTa,
BbIPaXKEHHOTO B AAaTMPOBAHHON CCbl/IKE, PEKOMEHAYETCS MCNOMb30BaTh TO/IbKO YKa3aHHOE B 3TOW CCbISIKE U3[aHue.

2) 3ameHeH Ha IEC 61180:2016. OfgHako A1 0f4HO3HA4YHOro cob/iloAeHns TpeboBaHNa HaCTOSLLEro cTaHjapTa pe-
KOMEHAYETCS UCNO/Ib30BaThb TO/ILKO YKa3aHHOEe B 3TOV CCbIIKE M3faHue.
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3.1.4 Y3WI, orpaHunumBatouee HanpsbkeHue (voltage-limiting SPD): Y3WM, koTopoe B OTCyTCTBME
nepeHanpsXxeHnss CoxpaHseT BbICOKOE MOJIHOE CONPOTUBJ/IEHNE, HO NMOCTENEHHO CHUXAeT ero ¢ Bo3pacTtaHnem
BOJIHbI TOKa W HanpshkeHus.

MpumevyaHne 1— lNpMMepoM 3/1EMEHTOB, NCNOJb3yeMbiX B Y3UIT orpaHnymBsaroLLero tmuna, SBasTca Bapu-
CTOpbI W AyoAbl C NaBUHHLIM NPO6oeM. Takme aNeMeHTbl UHOTAA Has3blBalT «OrPaHNYNTENAMU.

[IEC 61643-11:2011,3.1.5, ¢ u3meHeHUsAMKN (NepBOHaYasIbHbIN TePMUH yKa3dbiBascs kak «Y3WUI orpaHu-
ynBarLWEro Tuna»)]

3.1.5 koMOuHMpoBaHHOe Y3UI (combination SPD): ¥Y3WUI, cogepxaliee 3/ieMeHTbl Kak KOMMYTUPYHO-
wero, Tak U orpaHMuYMBaloLLEero Tuna, KoTopble MOryT KOMMYTMPOBATbL M OrpaHNyYMBaTh HanpsHkeHue, a Takke
BbINO/IHATL 06e 3TN PyHKLUN.

[[EC 61643-11:2011, 3.1.6, c n3MeHeHusMK (MepBOHaYaNbHbIN TEPMUH yKa3biBancsa kak «Y3UIM komou-
HWPOBAHHOIO TUNa»)]

3.1.6 Bug 3awnTtbl (mode of protection): 3agaHHbIi NyTb TOKa MeXAy BbiBOAAMU, COAEPXaLLUii 0anH
WU HECKOJIbKO 3alMTHbIX 3/IEMEHTOB, ANA KOTOPbIX U3rOTOBUTENb YKa3blBaeT YPOBEHb 3allUThl.

MpunmevyaHne 1— Iﬂ,aHHI:Il‘/'I NyTb TOKa MOXET cofepxaTb A0NO/IHUTEIbHbIE BbIBOAbI.

[IEC 61643-11:2011, 3.1.8, ¢ U3MEHEHMAMMN (NepBOHAaYasbHbI TEPMUH yKa3blBanCsa Kak «Buf 3alunTbl
Y3UM», po6aBneHo npumedaHve 1)

3.1.7 HOMMHasbHbI pa3psagHbli ToK /n (nominal discharge current /n): NMukoBoe 3HauYeHWe Toka, Mpo-
Tekawuwiero yepes Y3UM, c chopmoii BonAHbI 8/20.

[IEC 61643-11:2011,3.1.9, c 3MEHeEHMAMMN (NepBOHaYasIbHbIA TEPMUH yKa3blBanCcsA Kak «HOMUHAsbHBbIN
pa3psfHbIA TOK ANa UcnbiTaHnin knacca li»]

3.1.8 MNYNbCHbIV pa3psagHblii TOK A1 knacca mucnbitaHuin | /jmp (impulse discharge current for
class | test /imp): NMukoBoe 3HauyeHWe paspsgHOro Toka, npoTekawuero yepes Y3UI, onpegensemoe 3ajaH-
HblM 3apagomMm Q, aHeprueil W/R n BpemeHeM.

[IEC 61643-11:2011, 3.1.10]

3.1.9 mMakcMMasibHbIn pa3psagHbIi TOK /Tax (maximum discharge current /Tax): NMWKoBoe 3HaueHuUe
TOKa, npoTtekawuiero yepes Y3UIM, nmetowee hopmy BOMHbI 8/20 n amnanTyay B COOTBETCTBUM C XapakTepu-
CTUKaMu 3asiBJIEHHbIMN NPOV3BOAUTENIEM.

MpumevyaHune 1— /Tax paBeH UM npeBbIlaeT /n.

[IEC 61643-11:2011, 3.1.48]

3.1.10 MakcumMasibHOe HarpshKeHue NOCTOAHHOro Toka npu npumeHeHum B ®3C I/CPV (maximum
continuous operating voltage for PV application DCPV): MakcumasnbHOe HanpshkeHne NOoCTOSIHHOro Toka, KOTO-
poe MOXET 6bITb ANNTENTBHO MPUMIOXKEHO K YCTPOKCTBY 3awuTthl Tuna Y3WIM, npegHa3Ha4yeHHOMY AJ/15 YCTaHOB-
K/ Ha CTOpPOHEe NOoCTOAHHOTo Toka ®3C.

3.1.11 AAnTeNbHbIV NOCTOSAHHbLI TOK ANA npumeHeHus B ®3IC /CPV (continuous current for PV
application /CPV): Tok, npoTekalLwnin Yepes NOOXKNTENbHYIO 1 oTpuuaTesbHyo knemmy Y3UI, paboTatouwero
npun UCPV

3.1.12 ocTaTou4HbI TOK /PE (residual current /PE): ToK, NpoTekalouiuii yepes KnemmMy 3alUuTHOro 3a3eMm-
neHunsa Bknt4veHHoro Y3UIM npu L/ICPV, c coegUHEHUAMM, BbIMOSIHEHHBIMU COrNacHO yKa3aHUAM W3roTOBUTESA.

[[EC 61643-11:2011, 3.1.40, ¢ nsameHeHMsaMN (yKkasaHo pa3Hoe 6a30BOe ucnbiTaTe/IbHOE Hanpsh)keHune)]

3.1.13 conpoBoxgarwmin Tok /f (follow current /f): MUKOBbLI TOK, NogaBaeMblii 3N1EKTPUUYECKON CUO-
BOI cUCTEMOW M npoxogsauwmnii yepes Y3UI nocne pas3psagHOro TOKOBOro UMMy/bca.

MpnmevyaHne 1— COI'IpOBO)K,D,aIOLLI.VIVI TOK B 3HAUWUTE/IbHOI CTENEHN OTINYaeTcst OT ONTNTENbHOIO TOKa /CpV.

[[EC 61643-11:2011, 3.1.12, c nameHeHusasmun (gobasneHo npumedvaHue 1)]

3.1.14 HOMUWHa/bHbIW TOK Harpy3ku /L (rated load current /L): MakcumasibHbllA AAUTENbHbIA HOMUHANb-
HbIi NOCTOSIHHBIN TOK, KOTOPbIA MOXeT nofjaBaTbCsA Yepe3 BXOAHble/BbIXOAHble knemmbl Y3UTIT.

[[EC 61643-11:2011, 3.1.13, ¢ n3MeHeHUAMN (M3MeHeHHOe onpeaeneHne)]

3.1.15 ypoBeHb HanpskeHusa 3awmnTbl Up (voltage protection level I/p): MakcumanbHoe HanpsixeHue,
oxugaemoe Ha knemmax Y3UI B pesynbTate UMNYNbCHOINO HaNpPsHXXeHUs OrpaHUYeHHOM KPYTU3HbI U MMMY/bC-
HOro HanpsXeHWa c pa3psagHbIM TOKOM 3afaHHON aMnauTyabl U (hOPMbl BOJIHbI.
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MpumeyaHne 1— YpoBeHb HaMPsHKEHUS 3alUMTbl YCTaHaB/IMBAET U3rOTOBUTE/b, U OH HE MOXET ObiTb BbILLE,
uem:

- U3MepeHHoe npefesibHoe HanpshkeHve, yCTaHOoB/IeHHoe A1 Npobos Ha nepegHem (hpoHTe umnysbea (B COOT-
BETCTBYHOLLYMX C/yYasx) 1 M3MepeHHoe npefesibHoe HanpshkeHne, yCTaHOB/IEHHOE U3MEPEHEM OCTATOYHOIO HaNPsHKeHWst
npy amnanTygax /nwu/vnm finp gns Knaccos ncnbitaHuii | n/mnm Il CooTBETCTBEHHO;

- M3MepeHHoe npefernbHoe HanpshkeHve npu Uoc, yCTaHOBMEHHOE ANS KOMOWMHWPOBAHHOW BOMHbI AN1S Kiacca
nenbitanni il

[IEC 61643-11:2011, 3.1.14, c 3MEHEHUAMU (M3MEHEeHHOoe npumeyvaHue 1)]

3.1.16 n3mepeHHoe npepenibHoe HanpsaxeHue (measured limiting voltage): MakcumanbHoe 3HayeHue
Hanps>XxeHus, n3mepeHHoro Ha BbiBogax Y3UI npu nogavye MmnysnbCoOB 3afaHHON POPMbl BOMHbI U aMNINTYAbI.

[IEC 61643-11:2011, 3.1.15]

3.1.17 ocTato4yHOoe Hanps>xeHue Ures (residual voltage Ures): NMnkoBoe 3HavyeHue HanpsxXeHus, NosB-
nawuweroca Ha BbiBogax Y3WI Bcneacteue NpoXoxgeHUa paspsagHoro Toka.

[I[EC 61643-11:2011, 3.1.16]

3.1.18 nmnynbc HanpsbkeHnsa 1,2/50 (1,2/50 voltage impulse): mnynbc HanpsXeHUs ¢ akTnyeckomn
HOMMWHa/IbHOW ONNTENIbHOCTbI0 hPOHTA 1,2 MKC U HOMUHASIbHbIM BPEMEHEM [0 MOJSI0OBUHbI 3HAYeHusa (amnau-
Tyabl) 50 MKc.

MpumeyaHne 1— B pasgene 8 IEC 60060-1:2010 npuBeaeHbl onpefenieHnss BpeMeHn (PpoHTa, BPeMeHu
nonynepuoga u hopmMbl BOSIHbI ANS UMMybca HanpsbkeHus. B IEC 61643-1 yka3aHbl 3HaYeHUs1 4OMYCKOB.

[IEC 61643-11:2011, 3.1.20]
3.1.19 nmnynbc Toka 8/20 (8/20 current impulse): Mmnynbc Toka ¢ hakTuyeckoit HOMUHaNbLHOW ANn-
TeNbHOCTbI0 PPOHTA 8 MKC M HOMWHA/IbHbIM BPEMEHEM A0 MOJIOBUHbI 3HAaYeHusa (amnauTygbl) 20 MKC.

MpumevaHune 1— Bpa3gene 10 IEC 62475:2010 npvBefeHbl onpeaeneHns BpeMeHn opoHTa, BpeMeHU Nosy-
nepuoga v opmbl BOMHbI AN UMMNYybca HanpsxeHns. B IEC 61643-11 yka3aHbl 3HA4Y€eHUA [OMYCKOB.

[[EC 61643-11:2011, 3.1.21]

3.1.20 KoMmbuHMpoBaHHasa BOsiHa (combination wave): BonHa, xapakTepusylouancs 3afaHHbIMKU am-
nAuTypoi HanpshkeHusa (Uoc) n dhopMoii BOSHbI B YC/TOBUAX XO/I0CTOr0 X04a W 3afaHHbIMU amMninTy[oli Toka
(lcw) n chopmoli BOMHbI B YC/IOBUSAX KOPOTKOrO 3aMblKaHUS.

MpumeyaHne 1— AMNANTYAA HANPsSXXEHUS 1 TOoka 1 hopma BOMHbI, nogasaemol K Y3UI, onpegenstorca non-
HbIM CONPOTMBEHVEM Zf reHepaTopa KOMOVHMpOBaHHON BOsHbI (TKB) 1 NOMHbIM COMPOTUBAEHNEM MUcnbITyeMoro Y3UI.

[IEC 61643-11:2011, 3.1.22]

3.1.21 HanpsbkeHue xonoctoro xoga UQC (open-circuit voltage UOc): HanpshkeHme X0/10CTOro xoga
reHepatopa KOMOGMHMPOBAHHON BOJIHbI B TOYKE MPUCOEANHEHUSA WCNbLITYEMOro yCTpoiCTBa.

[IEC 61643-11:2011, 3.1.23]

3.1.22 TOK KOPOTKOro 3aMblKaHUs1 reHepaTtopa KOMOUHMUPOBAHHOW BOJIHbLI /cw (combination wave
generator short-circuit current /cw): Oxungaemblii TOK KOPOTKOTO 3aMblKaHUA reHepaTopa KOMOGWHWMPOBAHHOM
BOJIHbl B TOYKE NpuUcoeanHeHNA UCNbITyemMoro yCTpOVICTBa.

MpumeyaHune 1— lpu nogcoeamHenun Y3UI K reHepatopy KOMOGUHMPOBAHHOW BOSHbI TOK, NPOTEKAMOLLMWIA
yepe3 Y3UI, 06bI4HO MeHbLLE /cw.

[IEC 61643-11:2011, 3.1.24]

3.1.23 TennoBasa ctabunbHOCTb (thermal stability): Y3UM o6napgaeTt TennoBoit cTabuUIbHOCTbIO, €CNK
nocne ucnelTaHnA B paboyemMm pexume, Bbi3BaBlIEM MPeBbILEHNE TeMnepaTypbl, Temnepartypa Y3WUI co epe-
MeHeM NoHWXaeTcs, B TO BpeMa kak Y3UI paboTaeT npu 3afaHHbIX MakCMMasibHOM ANUTENbHOM pabouem
HanpsXeHnn 1 ycroBuax TeMnepaTtypbl OKpyXatlL,ero sosgyxa.

[[EC 61643-11:2011, 3.1.25]

3.1.24 BbIXoA4 M3 cTpos [degradation (of performance)]: MocToOAHHOE OTK/IOHEHWE 3KCNyaTauUOHHbIX
XapakTepucTmk 060pyA0BaHUA UM CUCTEMbI OT 3an/JaHNPOBaHHbIX.

[I[EC 61643-11:2011, 3.1.26]

3.1.25 HOMUHaJ/IbHbI TOK KOPOTKOro 3ambikaHunsa Y3UIM /K3PV (short-circuit current rating of the SPD
/3Cpy): MakcumanbHblil OXUpaembli TOK KOPOTKOFO 3aMblKaHWS, HA CTOPOHE MOCTOSAHHOrO Toka ®3C, Ha KoTo-
pbili paccunTaHo Y3UI B coyeTaHMM C yKa3aHHbIM pasbeguHUTENEM.

[IEC 61643-11:2011, 3.1.27, ¢ usMeHeHnsAMU (TEPMUH M3HAYaNIbHO yKa3aH Kak /sccr]
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3.1.26 pasbeguHutenib Y3UIN (pasbeguHutens) [SPD disconnector (disconnector)]: YcTpoiicTBo, npea-
HasHayeHHoe ans otcoeguHeHns Y3UI uam ero yactm OT CUIOBOM CUCTEMbI B c/lyvyae oTkasa Y3UI.

MpuMmevyaHne 1— [laHHOe pa3beAuHUTESIbHOE YCTPONCTBO He 06/1aaeT CNOCOGHOCTLIO K pasbefyHEHUIO C
Lenbto 6e3onacHoCcT. OHO MpefiHa3HaYeHo A1 NpeaynpexaeHnst YyCTONUYMBOA HEUCNPaBHOCTU CUCTEMbI 1 NPUMEHSIETCA
LN yKasaHus o nospexaeHun Y3UN. PasbeauHnUTenn MoryT 6biTb BHYTPEHHUMU (BCTPOEHHBIMM) UM BHELUHUMMU (M0 pe-
LUEeHMIO U3roToBUTENS). KpoMe oyHKLMU pasbednHEHNS JaHHOE YCTPOMCTBO MOXET MMETb (DYHKLMM 3aLLUTbl OT CBEPXTOKA
1 TENIOBO 3aLmnTbl. ITN hyHKLMKM MOTYT BbITb pacnpefeneHbl No OTAe/bHbIM YCTPOACTBaM.

[IEC 61643-11:2011, 3.1.28]

3.1.27 cTeneHb 3awmTbl 060s5104KK, KoA IP (degree of protection of enclosure IP): Knaccudgukauus,
npegsapsemas kogom IP, o603Havalowas cTeneHb 3awutbl, o6ecneuynBaemyi 060/104KOM, OT AocTyna K
OonacHbIM 4acTaM, OT NPOHUKHOBEHUSA TBEPAbIX MHOPOAHbIX YacTul, u/unm soasbl.

[I[EC 61643-11:2011, 3.1.29]

3.1.28 TMNnoBoe ucnbiTaHue (type test): McnbiTaHne Ha cOOTBETCTBME, NPOBOAMMOE HA O4HOM WU He-
CKONbKUX NpeacTaBuTeNbHbIX 06pasuax npoayKumnu.

[I[EC 60050-151:2001, 151-16-16]

3.1.29 KOHTpO/IbHOE UcnbiTaHue (routine test): NcnbiTaHne, NnpoBoAMMoOe Ha kaxaom Y3WUI, ero yactax
nnM matepuanax gna noATBEPXAEHUSA TOro, YTO M34e/ine COOTBETCTBYET KOHCTPYKTOPCKON AOKYMeHTauum.

[I[EC 60050-151:2001, 151-16-17]

3.1.30 npnemo-caaTtoydHble nUcnblTaHUA (acceptance tests): UcnoiTaHna Y3WI, nposoaumMbie no npej-
BapuTe/ibHOl 4OrOBOPEHHOCTM MEXAYy M3roToBUTENEM W NOTpebuTesnieM Ha npegMeT COOTBETCTBUSA M3fenus
onpefeneHHbIM YC/TIOBUSIM KOHCTPYKTOPCKOWN AOKYMeHTaLuuu.

[I[EC 60050-151:2001, 151-16-23]

3.1.31 knaccudukauma MMNynbCHbIX UCNbITaHUA (impulse test classification)

3.1.31.1 ncnbilTaHMA Knacca | (class Itests): VicnbiTaHUsA, NPOBOAMMbIE C MakKCUMasibHbIM UMMY/IbCHbLIM
TOKOM /imp, Npy umnynbce Toka 8/20, NMKOBOE 3HAYeHWE KOTOPOro paBHO MUKOBOMY 3HA4YeHuto /imp, 1 B COOT-
BETCTBYHOLLMX cAyYasax npu mMmnynbce HanpsxeHua 1,2/50.

[IEC 61643-11:2011, 3.1.34.1, c n3MEHEHNAMU (J06aBNIEHO «B COOTBETCTBYIOLWUX Crydaax»)]

3.1.31.2 ucnbiTaHna knacca Il (class Il tests): VcnbiTaHWe, NpoBOAVMbIE C HOMUHAIbHBIM pPa3psaAHbIM
TokoM 11 8/20 1 B COOTBETCTBYHLUX CAyYaaxX UMNYAbCHbIM HanpshxeHnnem 1,2/50.

[I[EC 61643-11:2011, 3.1.34.2, c U3MEHEHNAMU (A06aBMIEHO «B COOTBETCTBYIOLWMNX CrydYaax»)]

3.1.31.3 ncnbeiTaHua knacca lll (class Il tests): VicnbiTaHns, NPOBOAUMbIE C KOMOUHMPOBAHHOW BOJTHOA
reHepatopa (HanpsxeHue 1,2/50 — TOK 8/20).

[I[EC 61643-11:2011, 3.1.34.3]

3.1.32 pa3psagHoe uam nyckoBoe HanpsyeHue Y3UI kommyTupytrowero tuna (sparkover voltage or
trigger voltage of a voltage-switching SPD): 3HauyeHMe MaKCMManbHOro Hanps>XXeHus, npu KOTOPOM HauvmHa-
eTCcs peskuil nepexof OT BbICOKOrO K HU3KOMY MOSIHOMY COMNpoTuBaeHuto ans Y3UIN kommyTupyowero tuna.

[IEC 61643-11:2011,3.1.36]

3.1.33 yaenbHasa aHeprua W/R ana ncnoitaHua knacca | (specific energy for class Itest W/R): 9Hep-
rvs, Bblenssiemass UMNy/IbCHbIM TOKOM /jmp Ha efuHULY conpoTuBieHna 1 Om.

MpumevyaHne 1— OHa paBHa UHTerpasly BO BpemMeHn kBagpata Toka (W/R = Ji2dt).

[IEC 61643-11:2011, 3.1.37]

3.1.34 oxupgaemblii TOK KOPOTKOTO 3aMblkaHus /p (prospective short-circuit current /p): Tok, KOTopblIii
npotekan 6bl B JAHHOM MecTe uenu, eciy 6bl B 3TOM MecTe OHa Obl/la 3aMKHYyTa HaKOpPOTKO MPOBOAHMKOM C
He3HauyuTeNlbHbIM COMPOTUB/IEHUEM.

[IEC 61643-11:2011, 3.1.38, ¢ u3aMeHeHnaAMN (yLaneHune CNoB «UCTOYHUKA NUTaHUS» U3 NepBOoHavasb-
HOro TEPMMHA U NpUMeYaHus]

3.1.35 uHOMKaTop COCTOAHUA (status indicator): YcTpoiicTBo, ykasbiBawuwee paboyee COCTOSHME
Y3WM wnnun ero yactu.

MpumeyaHune 1— MNofobHbIE MHAMKATOPbLI MOTYT ObITb /IOK&NIbHBIMW C BU3YaslbHON W/WN 3BYKOBOW CUTHaNN-
3auveii Wvan MMeTb ANCTaHUMOHHYIO CUTHaIM3auUmIo W/NN BbIXOAHOW KOHTaKT.

[IEC 61643-11:2011, 3.1.41]

3.1.36 BbIXOAHOI KOHTaKT (output contact): KOHTaKT, BKNIOUEHHbIN B LeNb, OTAE/MbHY0 OT [/TaBHOWN Lenu
Y3WM, n NOAKNYEHHbIA K pa3beAUHUTENI0 AN UHAMKATOPY COCTOSIHUSA.

[IEC 61643-11:2011, 3.1.42]
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3.1.37 mHoronostocHoe Y3UI (multipole SPD): Tun Y3UM c 6onee 4em OOHUM BUAOM 3aliMTbl UK
KOMOMHaUNs HecKoNbknx Y3WI, aneKTpuyeckn CoefnHEHHbIX B eAUHbIA.

[[EC 61643-11:2011, 3.1.43]

3.1.38 cyMMapHbIii pa3psaaHblii TOK /Tota| (total discharge current /Total): Tok, npoTekatowmin no PE- nnm
PEN-npoBogHMKY B MHOronositocHoM Y3WI npu cymmapHOM ucnbiTaresibHOM paspsgHOM TOKe.

MpumeyaHne 1— 3TO MUCMbITaHWE NPUMEHSIIOT 4719 MPOBEPKN KYMYNSATUBHBIX 3(OIEKTOB Y MHOTOMOJIOCHbBIX
Y3WI ¢ HECKOMbKMMY BUAAMMN 3aLLUTbI, KOTOPbIE BK/IOYEHbI O4HOBPEMEHHO.

MpumeyaHne 2 — [Tod B NepBYO oyepeab kacaeTcs ucnbiTaHuini Y3UIM knacca |, npyMeHsembix A uenei
MOJTH/E3aLUMTbI C 3KBUMOTEHLMAIbHON CBA3bI0 COracHo cepun ctaHaapTos IEC 62305.

[IEC 61643-11:2011, 3.1.44, c usmeHeHnamu («PE- nnn PEN-npoBOAHNK 3aMeHEH «3a3eMALWmuM npo-
BOAOM>»)]

3.1.39 HanpsbkeHne O onpegeneHns BO3AywWHOro 3asopa (7/max (voltage for clearance
determination L/max): Haubonbllee n3MepeHHOe Hanps)XXeHue npu BO34EWCTBUM MMNY/bCOB COFacHO
8.3.3.1 IEC 61643-11:2011.

[[EC 61643-11:2011, 3.1.47]

3.1.40 pexum oTKasa «0b6pbIB Lenu» (Open-Circuit Failure Mode OCFM): MoBegeHne Npu Heucnpas-
HoCTK, Npu kKoTopom Y3WI B onpefeneHHbIX YC/I0BUAX NEPexoauT B COCTOAHME MOCTOAHHOrO BbICOKOrO CO-
NPOTUB/EHNS UK ob6pbIBa Lenu.

MpumMmeyaHue 1— MPOMEXYTOYHOE COCTOSIHUE C HU3KUM COMPOTUB/IEHNEM BO3MOXHO B TEUEHME OrpaHnNyeH-
HOTO BpPeMeHW, rnoka He 6yAeT AOCTUTHYT OKOHYATe IbHbI PEXMM aBapuUitHOTro COCTOSIHUS.

3.1.41 pexXxum OTKasza «KOpPOTKOoe 3aMblkaHune uenu» (Short-Circuit Failure Mode SCFM): MNoBepeHue
npu HeucnpaBHOCTKU, Npu KoTopoMm Y3WI B onpefAesieHHbIX YC/IOBUSIX NEPEXOAUT B COCTOSIHUE MOCTOSAHHOTO
HW3KOro CONPOTUBMEHUA WM KOPOTKOTO 3aMblKaHUs.

3.1.42 wucnblTaTeNbHoe HanpshkeHue I7Test (testing voltage LUTest): McnbiTatesbHOe HanpsikeHue,
onpefenieHHoe Ha OCHOBAHUWU HanpshkeHust POTO31EKTPUYECKOA CUCTEMBI.

MpumevaHne 1— |/Test MOXET BapbMpOBaTLCS B 3aBUCMMOCTI OT MPOLEeAYP MCNbITaHWUIA.

3.1.43 ucnblTaTenbHbIN TOK /Test (testing current /Test): VicnbiTaTeNbHbIA TOK, ONpeAeneHHbli Ha 0CHO-
BaHWN ToKa hOTOINEKTPUYECKON CUCTEMBI.

MpumedvaHue 1— [Test MOXET BAPbMPOBATLCS B 3aBUCHMOCTU OT MPOLEAYP VCMbITaHNIA.

3.1.44 npucnocobsieHna aaa KOPOTKOro 3amMblkaHua Y3UIM (kopoTko3ambikatenun) [means for
Short-Circuiting the SPD (SC-means)]: BHyTpeHHMe npucnoco6aeHns AN KOPOTKOro 3amMblikaHus Y3WUIM, cuun-
Talowmxecsa Y3UM ¢ TMNoOmM oTkasa «KOPOTKOE 3aMblKaHue» Mpu onpefesieHHbIX YCN0BUAX, C NPOMNYCKHOW cno-
COGHOCTbLI MO TOKY, PaBHOI HOMMWHa/IbHOMY TOKY KOPOTKOro 3amblkaHus Y3UM /K3PV-

3.1.45 HOMUHanNbHOEe HanpshkeHne Bapuctopa (71mA (nominal varistor voltage L/AmA): HanpsxeHue
MeTasNIoOKCMAHOro Bapucrtopa, u3MmepeHHoe npu nocToAHHOM Toke 1 MA.

3.2 CokpaleHunsa/obo3HaveHns
Tabnuua 1 cogepXuT nepevyeHb CoKpalleHnii n 0603HaYEeHN, NPUMEHEHHbIX B HACTOsILLEM CTaHgapTe.
Tabnunya 1— lMNepeyeHb COKpaLLEHWUIA 1 0603HAYEHWIA

CokpalleHus n

HanmeHoBaHune MpumeHeHne
0603HaveHns
DUT VcnbITbiBaEMOE YCTPONCTBO O6wye
IP CTteneHb 3almTbl 060/104KN 3.1.27
Y3/  YCTpOWCTBO 3awyThl OT UMMY/IbCHLIX NEePEeHanpPsXeHUI 311
O6uwpe

- W/R YpensHasi aHeprusi 4ns ucnbiTaHuii knacca | 3.1.33
T1, T2 MapKk1poBKa NpoayKumMn A1 ucnbitaHwii knaccos |, Il n/imnm il 6.1.1.2, nepe-
nnn yncneHuve 3)
T3
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HanmeHoBaHue MpumeHeHne

MakcvmansHoe HanpskeHne NOCTOSAHHOTO TOKa Mpu MPUMEHEeHUU B 3.1.10
®3C

YpoBeHb HanpsxeHUs 3awiunTol 3.1.15
OcTaTo4yHoe HanpsxeHue 3.1.17
HanpseHue ana onpeneneHns BO34YLUHOIO 3a3opa 3.1.39
HanpshkeHne X0n10cToro xoga reHeparopa KOMOMHUPOBAHHOM BOJHbI 3.1.20, 3.1.21
VicnbiTaTesibHoe HanpsxeHve 3.1.42
HomuHasibHOe HanpshkeHne sapucTopa 3.1.45
VIMMy/IbCHBIA TOK 4718 UcnbiTaHus knacca | 3.18
MakcMasTbHbI pa3psaHbIA TOK 3.1.9
HoMuHanbHbIV paspsgHblil TOK gna uenbitaHusa knacca |l 3.17
ConpoBoxaaroLmii ToK 3.1.13
HOMVHa/IbHbIA TOK Harpy3ku 3.1.14
TOK KOPOTKOro 3amblkaHUs reHepaTtopa KOMOVHUPOBAHHON BOJIHbI 3.1.22, 3.1.20
HOMVHa/TbHbIN TOK KOPOTKOTO 3aMblKaHWs 3.1.25
Oxunaaemblii TOK KOPOTKOTO 3aMblKaHNs 3.1.34
OcTtaTouHbIin Tok npu UCPV 3.1.12
CyMMapHbIii pa3psgHbIiA TOK MHOTONosikcHoro Y3Url 3.1.38
[nutenbHblli NOCTOSAHHLIA TOK 47151 NnpumeHeHns B ®3C 3111
WcnbiTaTesbHbIin TOK 3.1.43

4 Ycnosua akcnnyataymm

4.1 HanpsixeHne

HanpsikeHune, gANTENbHO nogaBaemoe Mexay BbiBogamu Y3WUI, He JOMXHO NpeBbllaTh ero Makcwu-
MasibHoe AnuTenibHoe pabouvee HanpshxeHue |/CPV.

4.2 ATmocepHoOe gaBneHue 1 BbicoTa

ATmoccthepHoe pgaBneHune coctasnseT oT 80 Ao 106 kMa. [JaHHble 3HAa4YeHUs1 COOTBETCTBYIOT BbiCOTaMm
Hafj ypoBHem mopsa ot nsitoc 2000 m o mnHyc 500 M COOTBETCTBEHHO.

4.3 Temnepatypa

HopmanbHbIn gnanas3oH: oT muHyc 5 °C go nntoc 40 °C;
paclwupeHHbIl guanas3oH: oT muHyc 40 °C go nnwc 70 °C.

4.4 BnaxHoCTb

HopManbHbIii gnanasoH: oT 5 % go 95 %;
paclwmnpeHHbli gnanasoH: oT 5 % go 100 %.
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5 Knaccudukauys

5.1 O6uwme NoNoxeHus

M3roToBuTenn fonxHbl knaccuduymposatb YU no cnegylowmum napamerpam.

5.2 Bug koHcTpyKuun Y3UT

KoMMmyTupylowne HanpshxeHue;
orpaHnyMBalL e HanpsXXeHue;
KOMOUHMPOBAHHbLIE.

5.3 Knacc ucnbitanuia |, Il n lll

MHgopmaumnsa no knaccam ucnoitanuii |, Il v lll npusegeHa B Tabnuue 2 IEC 61643-11:2011.

5.4 MecTononoxeHue

5.4.1 BHYTpeHHAA yCTaHOBKa

Y3WM, npegHasHauyeHHble AN YCTaHOBKM B 060/104Ke U/MNn BHYTPU 34aHU UAn nog HaBecamu.

Y3WM, ycTaHOB/IEHHbIE B HAPYXHbIX 060/104Kax WAM Noj HaBecaMmu, cumTalT npefHasHavYeHHbIMU AN
BHYTPEHHEN yCTaHOBKM.

MpumevyaHne — [aHHasa knaccudmkaumsa pacnpoctpaHseTca Ha Y3UI, npefHasHauyeHHble 415 YCTaHOBKU B
3aLUVLLEHHbIX OT aTMOCEePHbIX BO3AENCTBUIA MecTax, He OCHALLeHHble peryisaTopamu TemnepaTypbl U BAaXHOCTK, 1 CO-
OTBETCTBYET XapakTepuncTMkam kofa BO3AEeNCTBUSA BHELHNX ddakTopoB AB4, ykasaHHoro B IEC 60364-5-51.

5.4.2 HapyxHaa ycTaHOBKa
Y3WM, npegHa3HavyeHHble A4Na NnpuMeHeHus 6e3 060s10uek, BHE 34aHUli U He Noj HaBecaMmu.

MpumevyaHne — [JaHHasa Knaccugukaumst pacnpoctpaHsieTcs Ha Y3WI, npegHasHayeHHble Ans yCTaHOBKA B
He3alyLLEeHHbIX OT aTMOCEepPHbIX BO3LEACTBUIA MecTax.

5.5 JoCTYyNHOCTb NMPUKOCHOBEHUIO

5.5.1 AJocTynHble NPUKOCHOBEHUIO Y3UT

Y3WI, koTopble MOryT 6bITb NOTHOCTBIO WAN YACTUYHO AOCTYNHbI NPUKOCHOBEHWIO HEKBanuuunpoBaH-
HOMY nepcoHasy npu OTKPbiIBAHUU 6e3 NOMOLLM MHCTPYMEHTa KpbileK UM 060/104eK yKe CMOHTUPOBAHHbIX
y3urn.

5.5.2 HepocTynHble NpuUKocHoBeHUO Y3UTI

Y3WI, KoTopble He MOryT 6bITb AOCTYMHbI NPUKOCHOBEHUIO HEKBaNMMULMPOBAHHOMY NepcoHasny BBU-
[y X yCTaHOBKM BHe fOCTyna wau pasMelieHuss B 060/104Kax, KOTOPble MOXHO OTKPbITb TO/IbKO C MOMOLLbIO
MHCTPYMeEHTA.

5.6 PaszbeguHmuTenu (Bkatovasi 3alWmTy OT CBEPXTOKA)

[1lo mecTono/I0XeHNIO:
BHYTPEHHMUE;

BHELLHWE;

BHYTPEHHME W BHELLHUE.
Mo 3aWnTHLIM (PYHKLUSAM:
C TennoBoOii 3aWnToli;

C 3allMTOW OT TOKOB YTEUKMU;
C 3aWuTOli OT cBEpPXTOKA.

5.7 CTteneHb 3awWwunTbl, ob6ecneynBaemMas 060s104kaMum cornacHo kogam IP, ykazaHHbIM
B IEC 60529

5.8 lInanasoH Temnepatypbl U BAQKHOCTU

C HOpPManbHbIM Anana3oHOM,
C paCcWKMPEHHbIM AMnana3oHOM.
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5.9 MHoronontocHble Y3UT

fa;

HeT.

5.10 Pexxum oTkasa Y3UT

O6pbiB Uenu (Y3WUM ctaHgapTHOro Tuna);
KOpPOTKOe 3amblkaHue uenu (Y3UI KOpOTKO3aMKHYTOro Tuna).

5.11 Cnoco6bl 3a3emnennsa ®3C

3a3eM/ieHHasa;
He3aseMm/ieHHas;
3a3emsieHHas 1 He3asemeHHas (o6e).

6 TpeboBaHus

6.1 O6bwue TpeboBaHUs

6.1.1 NaeHTndnkayms

6.1.1.1 O6wuMe NosoXKeHUs

Cnepyouias nHgopmaumna AonxHa 6biTb NpegocTaB/ieHa U3roToBUTENEM.

6.1.1.2 MapkmpoBKa, oba3aTenibHasa A/19 HAHECEHUSA Ha KOPMNyC WM Ha TabanYKM MOCTOSIHHOTO Kpenne-
HUA K Kopnycy Y3UT

1) HanmeHoBaHMe W3roTOBUTENSA WAWM TOProBas mMapka W HOMep MoAenu;

2) MakcumanbHoe ANuTeNlbHOe NOCTOosAHHOe pabouee HanpshkeHue gns ®3C L/CPV +/PE, -/PE n +/- B
COOTBETCTBYIOLMX cayyasax (No O4HOMY 3HAYEHUIO AN KaXAO0ro Buaa 3aluTbl, UCKAKYaa criydyau, Korga Bce
3HayeHns oAmHakoBble). MakcumanbHOe ANIMTeNbHOEe NOCTOSAHHOE paboyee HanpsxeHue ANA NPUMEHeHUs
®3C +/PE, -/PE n +/-, ecnin npuMmeHnMO (O4HO 3HAYeHUe A1 KaXA0ro pexuma 3aluTbl, 3a UCKNKYeHneM
cnyyaeB, Korga BCe 3HaYeHUs paBHbl).

3) 6ykBbl «PV» (gNna npuMeHeHus ¢ hOTO3IEKTPUYECKUX YCTaHOBKaX) B COYEeTaHUN C K/1acCoOM UCMbITa-
HUA Y3UIM u napameTpamu paspsfa AN8 Kax[olh CTeneHu 3awuTbl, 3asiB/IEHHbIX U3rOTOBUTENIEM M Haneva-
TaHHbIX PAAOM:

- ANSA Knacca ucnbiTaHui I

«Kacc ucnbliTaHuii I» n «/imp» n 3HayeHne B KA, n/wan

T1 (T1 B kBagpate) u «/imp» 1 3HaueHne B KA (Hanpumep, PV T1 /imp: 10 kA);

-ANna knacca ucnoiTaHuii Il
«Knacc ucnbiTaHuii ll» n «/n» n 3HavyeHne B KA, nvnm

12 (12 B kBagpaTe) u «/m» 1 3HaueHne B KA (Hanpumep, PV 12 /n: 10 kA);

-Ana knacca ucnbitadum ll:
«knacc ucnbitaHuii lll» n «UQC» n 3HauyeHne B KB, n/nnun

T3 (T3 B kBagpate) n «UQc» n 3HavyeHue B kB (Hanpumep, PV T3 Uoc: 6 kB);

4) ypoBeHb HanpshkeHus s3awutbl Up +1PE, -/PE n +/- B COOTBETCTBYOUWMUX C/ydYasax (No ogHOMY 3Have-
HUIO ANA KaXA0ro Buaa 3aluTbl, UCKIOYaAsA Cryyaun, Korga Bce 3HaYeHus ofuHaKoBble);

5) cTeneHb 3auuTbl, 06ecneynBaemoii o6onoukoit (kog IP), ecnu cebiwe IP20;

6) ngeHTudrKauma BbIBOAOB WM MPOBOAOB (EC/M He MAeHTU(ULMPOBaHblI NHAYe Ha yCTPOlCTBax);

7) HOMWHaNbHbLIA TOK Harpyskm /L ana ogHoBBOAHbLIX Y3UIM ¢ pa3fenbHbiMW BBOAHLIMW U BbIBOAHbLIMU
Knemmamu.

Ecnu HepocTtaToyHO MecTa ANS pasMelleHus BCeli BbllleyKa3aHHOW MapKupOBKM, AOCTATOYHO OyaeT
HaHecTn Ha Y3WI mapkupoBKy cornacHo nepedmcneHusam 1) u 6) (ecnu kinemmbl He ABNAKOTCA B3aMmo3ame-
HAEeMbIMM), @ OCTaBlWaACA HeobxoaMMas MapKnpoBKa NEPEHOCUTCH B UHCTPYKLMUIO MO MOHTaXY.

Y3WUM moxeT 6bITb knaccuuymposaHo 6onee 4em No OAHOMY Knaccy UCMbITaHU [Hanpumep, ucnbiTa-
Huto knacca | (T1) n ucnbitaHuio knacca Il (T2)]. B gaHHOM criydyae NpoBOAAT UCMbITAHUA NO BCEM 3asBJIEH-
HbIM Knaccam. Ecnu B faHHOM cnyyae W3roToBuUTE b YCTAHOBW/ TOMLKO OAWH YPOBEHb 3alLUTbl, TO MapKupy-
0T HaMBbLICLUNIA YPOBEHb 3alUThl.
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6.1.1.3 NHchbopmaumsa, npepocraBnsemMas ¢ noctaBnsemMmblM usgennem

1) MectononoxeHue (cm. 5.4);

2) cnoco6 ycTaHOBKM;

3) HOMUHAa/bHbIN TOK KOPOTKOrO 3aMblkaHus /K3PV;

4) napameTpbl N XapakTepucTukn BHELWHUX pasbeguHuteneli Y3UM, ecnu TpebytoTtcs;

5) ykasatenb gelicTBusa pasbeguHuTensa (Npy Haamuuu) uam npucnocobneHnii 4N KOPOTKOro 3amblika-
HUSA (NpU Hannuumn);

6) HanpaB/ieHWe HOPMaJsibHO YCTaHOBKU, eC/ii UMeeT 3HayeHune;

7) VHCTPYKLUMX MO MOHTaxYy;

8) TN POTO3/1EKTPUYECKO CUCTEMBI (3a3eM/IEHHAs, He3a3eM/eHHas);

9) NnpeAycMOTpPeHHOEe coefnHeHne (Mexay hasoin +/- n 3emneid, mexay pasamu);

10) mexaHnyeckue pasmepsbl, A/IMHA NPOBOAHUKOB U T. 4.;

11) puanasoH Temnepartypbl U BNaxHoctn (cm. 4.3 n 4.4);

12) ocTaTOUHbIl/i NEPEMEHHbIA N NOCTOSAHHbIN TOK /PE;

13) Tun otkasa Y3WI, HanpumMmep, «06pbIB Lenu» WAW «KOPOTKOE 3aMblKaHue Lenu»;

14) B cniyvae TMNa oTKkasa «KOPOTKOe 3aMblkaHue Lenu»; AO/HKHO ObliTb YeTKO yka3aHo, 4to Y3UI He Mo-
XeT 6bITb YCTAHOBJ/IEH HA 3/1€KTPUYECKN He pasfesfieHHble cuioBble npeobpasoBartenibHble ycTpoiictea (PCE);

15) /Tax (ecnn ycTaHOB/IEHO U3rOTOBUTENEM);

16) gnnTenbHbIA TOK /cpv;

17) Y3WI, ana KOTOPbIX M3rOTOBUTENb YCTAHABMBAET TUN OTKa3a «KOPOTKOEe 3amMblKaHue uenu», Tpeby-
10T pa3paboTkn cneymanbHbIX Mep B Lenax obecneyeHuns, YTo AaHHble YCTPOICTBA He NoABepralwT oneparopa
0NacHOCTU B NpoLecce TEXHNYECKOTO 06CNYXNBAHNSA U 3aMeHbl, CBA3aHHOI ¢ 06pa3oBaHMeM 31eKTPUYEeCKo
Ayrv NOCTOAHHOrO TOKa.

6.1.1.4 Nnchopmaumsa, kotopasa A0/MKHA ObITb YyKaszaHa B nacrnoprte usgenus

1) CymmapHbIii pa3psgHblil Tok /Total 4nst MHOTONoKCHbIX Y3WI 1 COOTBETCTBYIOWMIA KacC UCMbITAHUR;

2) nHhopmaymsa o 3aMeHsAeMbIX getansax (MHAUKATOPbI, NaBkue npefoxpaHutenu u 1. 4., ecan Heob-
X0AUMO);

3) BuAbl 3aWmnThl (4na Y3UM, nmetowmx 6onee o4HOro B1aa 3aLuThl).

6.1.1.5 NHgpopmauusa, npegocrtaBnsemMas U3roToBuTenemM ANs TUMOBbIX UCMbITAHUNA

1) Hannymne KOMMYTUPYIOLWMX cOCTaBNALWmMX (CM. npunoxexune A);

2) oxungaemsblii conpoBoxagarwmii Tok (< 5 A nam > 5 A: cMm. npunoxeHune A);

3) ecnu B uenu uHAMKaATOpa COCTOAHUSA WCMOMb3YIOTCA He cepTUUUMpPOBaHHbLIE KOMMOHEHTHI, UMe-
lowmne nHaAnBMAayanbHble napamMeTpbl, U3roTOBUTENb AO/HKEH MPefoCTaBUTbL COOTBETCTBYOLUIME CTaHA4apThl,
No3BO/IAKOLWIME 3TUM KOMMOHEHTAM y4yacTBOBaTb B UCMbITAHUAX;

4) n3onAuua 1 anekTpmyeckas NPOYHOCTb M30NAUNN pasfesibHbiX Lenei.

CooTBeTCcTBME NMPOBEPAIOT BU3yasibHbIM OCMOTPOM.

6.1.2 MapknpoBka

Mapkuposka fosikHa 6blTb HECTUPAEMON W YETKON W He [O0J/KHA HAHOCUTHLCSA Ha BUHTbI U CbeMHble
geTanu.

MpumedyaHune — BTbiuHON Moayib Y3UIM He cunTaeTcs CbEMHON AeTasbio.

CooTBeTCcTBME NPOBEPAT UCNbITaHNEM Mo 7.3.

6.2 Tpe6oBaHWs K 3N1EKTPUYECKON YacTu

6.2.1 3awmTa OT NPAMOro NPUKOCHOBEHUSA

[na 3amnTbl OT NPAMOro NPUKOCHOBEHUA (HEAOCTYNHOCTb TOKOBeAyLlnx YacTei) Y3UIM foNXHO UMeTb
TaKyl KOHCTPYKLUMIO, YTOObl ero TOKOBeAyLMX YacTel Henb3sa 6bl/1I0 KOCHYTbCA, Korga Y3UI ycTtaHOBNeHO Ans
npefycMOTPEHHOTO NPUMEHEHHUS.

Y3WM, kpome knaccuuuympyembixX UCKIIOUYNTENBHO 415 HEAOCTYNHOINO MOHTaXa, A0/IKHbl UMETb Takyto
KOHCTPYKUMIO, 4TOObI MOCAe MOHTaXa M NPUCOefUHEHMS KaK A/ HOpMasbHOW 3KcnayaTauum TokoBeayline
yacTu He OblIM AOCTYMHbI faxe MNocfie CHATUA geTaneil, CHUMaembix 6e3 NOMOLLN WHCTPYMEHTA.

lMocne MoHTaxa B COOTBETCTBUW C MHCTPYKLUUAMU NO MOHTaXy U3roToBUTENs 3awuta oT NPUKOCHOBEHUSA
K TokoBeAywum yactam Y3UM, kotopble MOryT 6bITb AOCTYMHbI 419 HEMPOUHCTPYKTUPOBAHHbIX NUL, 4O/KHA
COOTBETCTBOBATb, Kak MUMHUMYM, TpeboBaHusAM kK IP2XC cornacHo IEC 60529.

CoefunHeHne Mexay 3a3emMNAalwWwmnuMn BelBO4aMn 1 BCEMU NPUCOEfUHAEMbIMU K HAM JOCTYMHbIMU TOKO-
BeAYLWMMN YacTAMU JOMKHO MMETb HU3KOEe COMNpPOTUBIIEHME.

CooTBeTCTBME MPOBEPAIT UCNbITaHUAMM B cooTBeTcTBMK C IEC 60529 n 8.3.1 IEC 61643-11:2011.

10
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6.2.2 OcTaTouYHbI TOK /pE

Onsa Bcex Y3WUM, cHabXeHHbIX BbIBOAOM ANs 3alMTHOrO NPOBOAHMKA, OCTATOYHbI TOK /PE AOMKEH W3-
MepATbCA, Korga BbiBoabl Y3UI coefnHEeHbl € UCTOYHUKOM MUTaHUA NpY MakCMMasbHOM ANUTENbHOM pabo-
yem HanpsxeHun (Ucpv).

CooTBeTCTBUE MPOBEPAIOT MUCMbITaHWeM 7.4.1.

6.2.3 YpoBeHb HanpsaxeHua 3awmtbl Up

Mi3mepeHHOe npegesibHoe HanpsxeHune Y3UIM He AO/HDKHO NpeBbiwaTb YPOBEHb HANPSXXEHUs 3aliunThbl,
YCTaHOBJ/IEHHbIi N3rOTOBUTENEM.

CooTBeTCcTBUE NPOBEPAT McnbiTaHnamu no 8.3.3 IEC 61643-11:2011.

6.2.4 Pabounii pexum

Y3WM [omkHO 6biTb CNOCOGHO BblAepXxuBaTb 6€3 HeJONyCTMMOro U3MEHEeHUs XapakKTepucTuK 3ajaH-
Hble pa3psHble TOKM Npu nojaye MakCMMasibHOro AAUTENIbHOro paboyero Hanpsxeuunsa Licpv.

Bonee Toro, Y3UIM koMMyTMpYyKOLWEro uim KOMOGMHMPOBAHHOIO Tuna AOJ/IKHbI ObITb CNOCOGHbLI Npepbl-
BaTb /11060 CONPOBOXAALWMA TOK 4O HOMUHA/ILHOIO TOKa KOPOTKOro 3ambikaHusa (/K3PV).

CooTBeTCTBME NPOBEPAIT MUCMNbITAHUEM NO 7.4.2.

6.2.5 Pa3zbeguHNTENN N NHAUKATOPbI COCTOAHUA

6.2.5.1 PasbeanHuntenu

Y3WUNM ¢ Tnnom oTka3a «06pbiB Lenu» AO/KHbl MMEeTb pasdbeAuHutenn (Kotopble MOTryT ObiTb BHYTpEH-
HUMUW, HaPYXHbIMW UM U TeMU, U apyrumu). VX aeiictBne onpepesnsieTcsa COOTBETCTBYHLWMUM WHAUKATOPOM
COCTOSIHUA.

B Tabnuue 4 npuBefeHa uHOpMaLuna O BKIKYEHUN pasbefuHuTeNnell B pasfinyHblie TUMNOBbIE UCMbITA-
HUsA. Tpebyemoe MoBeAeHME pa3beAuHUTENen B X04€ W NOC/Ae PasfIMyHbIX TUNOBbLIX UCMNbITaHWA NPUBEAEHO B
nyHktax F, G, H n J tabnuubl 5 n npoBepseTca ncnoiTaHnamun no 7.4.3.

6.2.5.2 Mpucnocob6seHnsa ans KOPOTKOro 3amMblKaHuS

Y3WM ¢ TMNnomM OTKa3a «KOPOTKOE 3aMblKaHWe LEenu» AO0/KHbl UMEeTb Mpucnocob6aeHna ANs KoOpPoTKOro
3amblkaHuA. VX geicteue onpepenseTcsa COOTBETCTBYHOLWMM UHAUKATOPOM COCTOSHUS.

6.2.5.3 Tennosasa 3awurta

Y3UIM pomkHbl 6bITb 3alulleHbl OT Neperpesa nNpu BbIXo4e M3 CTPOA UAN NepeHanpsXXeHuu.

Takvue mncnoiTaHNA He npoBoAAT Ha Y3UM ansa ®3C, cogepxawmnx ToNbKO KOMMYTUPYOLWMNE KOMMOHEH-
Tbl U/MNn ycTpoiCcTBa, cogepxawne gnoabl C TaBMHHbIM NpPo6oemMm.

CooTBeTCTBME MPOBEPSAIOT UCNbITaHMEM Nno 7.4.3.2.

6.2.5.4 MoeepgeHne Y3UI npn nospexaeHnm

Y3UI gomxkHo Nnb0o oTkasaTb, He CO34aB OMNacHbIX YCN0BUI, NM60 BblgepxaTb oxugaembie /K3PV, KOTo-
pble MOTyT BO3HUKHYTb Npu nospexaeHuun Y3UTI.

CooTBeTCTBUE MPOBEPAKT UCNbITaHWEM No 7.4.4.

JaHHOoe ncnblTaHne He pacnpocTpaHsaeTcs Ha BuAabl 3awmntbl Y3WT, cogepxawmx To/IbKO KOMMYTUPYIO-
LWne KOMMOHEHTHI.

Mo npuunHe noTeHUMasnbHOW OonNacHOCTU AN NAeid U MMywecTBa, BO3HMKalowelh B pesynbTate 06-
pa3oBaHMa 3NEeKTPUYECKON Ayrn NOCTOAHHOrO TOoKa B Mnpouecce 3ameHbl, CbeMHble Y3WI ¢ Tunom oTkasa
«KOPOTKOE 3aMblkaHue Lenu» (3aMeHa KOTOPbIX MOXET OCYLLeCTBAATLCA NPU NOMOLLM UHCTPYMEHTA) TpeobyT
MCNONb30BaHNA COOTBETCTBYHOLWNX CPEACTB AN1A OTCOEANHEHUSA, KOTOPbIe AO/DKHbI ObiTh OnpeseneHbl N3roto-
BuTenem.CooTBeTCTBME NPOBEPSAETCA NPUM UCNOMb30BAHMM WHCTPYKLWIA MO MOHTaXy cOrfnacHo TpeboBaHuio,
yKkazaHHoMy B 6.1.1.3, nepeuncneHue 17).

6.2.5.5 NHAnKaTOpbl COCTOAHUA

M3roToBuTeNnb AO/MKEH NpefocTaBuTb uHOpMauuilo 0 nopsgke (YHKLWOHUPOBAHWMA wuHAMKaTopa wu
npeanpuHUMaeMblX AEeNCTBUAX NPU N3MEHEHUN UHAWKALMWUU COCTOSHUS.

VNHAMKaTop COCTOSHUA MOXET COCTOATb M3 ABYX 4yacTeli (04Ha M3 KOTOPbIX HE 3aMeHseTcs Hanpumep
npu cMmeHe (3aMeHe) WTeNncesibHOro MoAysl), COEANHEHHbIX 3/1EMEHTOM CBA3M, KOTOPbLIA MOXET 6biTb Mexa-
HWYECKUM, ONTUYECKUM, 3BYKOBbIM, 3/1EKTPOMArHUTHbIM U T. 4. He3dameHaemas yacTb MHOMKATOpPa COCTOAHMUSA
(HanpumMep, OCHOBHasA YacTb WTeNcensa) foMxHa 6bITb cNoco6Ha K cpabaTbiBaHWi0 He MeHee 50 pas.

[elicTBne aneMmeHTa CBA3W, KOTOPbI/ ynpaBnseT He3aMeHAeMON 4YacTbio MHAMKaTopa COCTOAHUSA, MO-
XeT 6biTb UMUTMPOBAHO He AeicTBMEM 3BeHa 3ameHsAeMoi uyactu Y3UM, a gpyrum cnocobom, Hanpumep,
aBTOHOMHbIM 3/IEKTPOMArHUTOM WAWU NPYXUHOA.

Ecnv Ha vMHAMKauuio npuMMeHsemMoro Tuna MMeeTCs KOHKPETHbIW cTaHdapT, TO He3ameHseMas 4yacTb
UHAMKaTOpa COCTOSHMSA AOJ/DKHAa OTBeyaTb TpebGOoBaHMAM 3TOro cTaHgapTa, nNpyv 3TOM WHAMKATOP COCTOSHUSA
[O/MKEH 6bITb UcnbiTaH Ha 50 onepauunii cpabaTbiBaHUS.
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6.2.6 ConpoTmnBeHne nU3onNaumun

ConpoTusneHue unsonauun Y3UIM fA0NXKHO ObITb 4OCTATOYHBIM CTOYKW 3PEHUSA 3alunTbl OT TOKOB YyTEUKM
N NPSAMOTo MPUKOCHOBEHMUA.

CooTBeTCTBME MPOBEPSAIOT UCMbITAHMEM, YKa3aHHbIM B 8.3.6 IEC 61643-11:2011.

6.2.7 SnekTpuyeckas rMpPoOYHOCTb U30MALUN

dnekTpuyeckas NPOYHOCTb U30NALUNN [O/KHA ObITb JOCTATOYHONM C TOUYKM 3PEHUS YCTOWYMBOCTU K NPO-
6010 1 3alWnUTbl OT NPAMOro NPUKOCHOBEHUS.

CooTBeTCTBME MPOBEPAKT MUCMbITaHMEM NOo 7.4.5.

6.2.8 JnnTenbHbIA TOK /cpv

Tok, NpoTekawwWnin yepes NOMOXUTENbHYI W oTpuuaTenbHylo knemmy Y3WI, gomkeH m3MepaTbes,
korga Y3 pa6oTaeT npy MakCMManbHOM AAMTENIbHOM pabovyem HanpsxeHun L/CPV n cMOHTMpPOBaH B COOT-
BETCTBUUN C MHCTPYKLUMUSAMU U3rOTOBUTENA.

CooTBeTCTBME MPOBEPAIOT MUCMbITAHUEM MO 7.4.6.

6.2.9 CyMMapHbIil pa3psaaHbli TOK /Totai (4189 MHOronoarCcHbIX Y3UI)

CooTBeTCTBME MPOBEPAKT UCMbITaHWEM, yKa3aHHbIM B 8.7.1 IEC 61643-11:2011.

6.3 TpeboBaHMA K MEXaHWUYECKO YacTum

6.3.1 MoHTax

Y3WNM pgonxHbl 6biTb CHabXeHbl cpeAcTBaMu AJ19 MOHTaxa, obecrneuynBarOLMy MEXaHUYECKYHO HaLexX-
HOCTb.

Bo ns6exaHne ownb0O4YHOro coegmHeHns BTblYHbIX Mogynein Y3UI ¢ doukcupoBaHHO (6a30B0I) YacTbto
[O/MKHO 6bITb NPeAyCMOTPEHO MexXaHW4yeckoe KoaupoBaHune/610KMpoBKa.

CooTBeTCTBME NMPOBEPAKT BU3yasibHbIM OCMOTPOM.

6.3.2 BUHTBLI, TOKONpPOBOASALLME HYACTU N COeJUHEHUA

CooTBeTCTBME NMPOBEPSAT OCMOTPOM 1 NPO6GHLIM MOHTaxoM no 8.4.1 IEC 61643-11:2011.

6.3.3 BHelwHWe coegmHeHnd

CoeAnHUTENN N MeToAbl COeUHEHUSA, NepeyncneHHble B Tabnuue 2, COOTBETCTBYIOT TpeboBaHNAM Ha-
cTosllero craHgapra.

[pyrue coeguHuTenn n meToabl COEAMHEHUA cnepyeT UCNbITbiBaTb COracHO COOTBETCTBYHLWMUM CTaH-
JapTam B uensax obecnevyeHns HOpMasibHOro PYHKLMOHUPOBAHUS.

Ta6nuuya 2— COOTBETCTBYIOLIME COEANHUTENN U METOAbI COEANHEHUS
COGAMHMTeﬂM n MeToabl coeanHeHnsa CcCbl/10YHbIE CTaHfapTbl

3aXUMHble 3M1EMEHTbLI BUHTOBOrO Tuna, Hanpumep, ana  IEC 61643-11:2011, 7.3.3.1 n8.4.2.1
BMHTOBBIX, CTO/164ATLIX 1 6ONTOBbLIX BbIBOAOB

Be3BMHTOBbIE BbIBOAbI IEC 61643-11:2011, 7.3.3.2 nB.4.2.2
Mnockne 3axnmbl GbICTPOrO CoOeaANHEHMS IEC 61643-11:2011, 7.3.3.4 1n8.4.2.4

CoeamnHeHne KOHLIOM MPOBO/IOYHOrO BbiBoZa (TOHKMe npo-  IEC 61643-11:2011, 7.3.3.5 n 8.4.2.5
BOJIOYHbIE BbIBO/bI)

CoeguHutenu ana oTO3NEKTPUYECKUX CUCTEM IEC 62852

6.3.4 Bo3aylHble 3a30pbl N NYTU YTEYKU

Y3WUNM [oNXHbI UMeTb A0CTaTOUYHble BO3AYLWHbIE 3a30Pbl U NYTU YTEUKU.

CooTBeTCTBME MPOBEPAKT UCMNbITAHWEM cornacHo 7.5.1.

6.3.5 MexaHnyeckasa NPOYHOCTb

Bce pgetanu Y3UM, nmerolwme OTHOWEHNE K 3aliMTe OT NPAMOro NPUKOCHOBEHUA, AO/KHbI 0651a4aTb
[0CTaTOYHON MexaHU4YecKoW MPOYHOCTLIO.

CooTBeTCTBME MPOBEPAIOT UCMNbITaHNEeM cornacHo 8.4.4 |IEC 61643-11:2011.

6.4 TpeboBaHMA K YC/IOBUSIM OKPYXalLLEen cpegbl U MaTepnasiam

6.4.1 OO6LwWwe NOSIoXeHUA
Y3UM pgonxHbl YAOBNETBOPUTENLHO (DYHKLUOHMPOBATL B YC/IOBUSIX 3KCMyaTauuu, ykasaHHbIX B pas-
fgene 4, B COOTBETCTBMM C TPEGOBAHUSIMU W UCMbITAHUSIMU, NEPEYUC/IEHHbIMU B Tabnuue 3.
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Ta6nuuya 3— Tpe6oBaHMA K yC/IOBUSIM OKPYXaoLLEe cpefbl U MaTepuaniam

CcblnoYyHble cTaHgapThl

3awmTa, obecneumBaemasi 060/104Kol (kog 1P) IEC 61643-11:2011, 7.4.1 n85.1
TennocTonkocTb IEC 61643-11:2011, 7.4.2 1 8.5.2
VicnbiTaHe faB/ieHneM Liapuka IEC 61643-11:2011, 7.4.2 n 8.5.3
OrHecTomnkocTb IEC 61643-11:2011, 7.4.3 n 854
TPEKNHroCTONKOCTb IEC 61643-11:2011, 7.4.4 n8.5.5

6.4.2 VicnbiTaHMe Ha NPOAO/IHKNTENBHOCTL PaboTbl B YC/IOBUAX B/AAXHOIO Tensa

CooTBeTCTBME NPOBEPSAETCA uUcnbiTaHmem no 7.6.1.

6.4.3 SnekTpoMarHnTHas COBMeCTUMOCTb

6.4.3.1 YCTONYNBOCTb K 3/IEKTPOMArHUTHLIM MOMExam

Y3WI, Kak He cofepxaline, Tak U cogepxalme 3/1eKTPOHHbIe Lenu, B KOTOPbIX BCE KOMMOHEHTHI nac-
CUBHbI (Hanpumep, AMOAbl, PE3UCTOpPbl, KOHAEHCATOPbI, MHAYKTOPbI, BApUCTOPbl WU APYrMe MMMYy/ibCOCTONKMe
KOMMOHEHTbI), He YYBCTBUTESIbHbI K 3/1IEKTPOMArHUTHBLIM NOMExXaM, OXUAaeMblM B HOPMasibHbIX YC/TOBUAX JKC-
nayatayum, No3TOMY MCNbITAHWA HA NOMEXOYCTOWYMBOCTb He TpebytTca. Y3UM, cogepxalimne 4yBCTBUTENb-
Hble 3/1IeKTPOHHbIE Lenn, cCoOoTBEeTCTBYHT cTaHgapTy IEC 61000-6-1.

6.4.3.2 Nomexoamunccunsa

Y3WI, Kak He cogepxaliue, Tak U cogepxalwime 3fIeKTPOHHbIe Lenu, KOTopble He TeHepUpYyT Npu Hop-
MasibHOWM 3KcnsyaTauum OCHOBHble 4YacToThbl CBbiwe 9 KLY, MOryT reHepupoBaTh 3/1EKTPOMArHMTHbIE NMOMEXMN
TOMIbKO B XOZ€e 3alMUTHbIX onepauyuii. JAMTENbHOCTb Takux MOMEX COCTaB/IIET OT HECKOJIbKMX MUKPOCEKYHJ,
[0 HEeCKONbKNUX MUMIJINCEKYHA,.

YacToTy, YPOBEHb M NOCAEACTBUSA TaKUX U3NYYEHUIA CUMTAOT HOPMasibHOU 3/1€KTPOMAarHUTHOM cpepoi
HU3KOBOJIbTHLIX YCTAHOBOK. [M03TOMy Tpe6oBaHMA K NOMEXO3IMUCCUN COB/TOAEHBI U MPOBEPKN He TPebyloT.

Y3WM, copgepxawme 31eKTPOHHbIE LEenu, BbIMO/HAKLUIME KOMMYTaUMOHHYI0 DYHKUMIO Ha YacToTe 9 Ky
n Bbiwe, cooTBeTCcTBYOT IEC 61000-6-3.

6.5 flononHnTenbHble TpeboBaHuA K Y3UIM cneynanibHbIX KOHCTPYKLWIA

6.5.1 OgHoBBOAHble Y3UI ¢ pa3genbHbIMU BBOAHLIMU/BbIBOAHBIMU 3a0kKMMamMn. HOMUHaNbHbIN
TOK Harpyskm /L

M3roToBuTENb OO/MKEH YCTAHOBUTH HOMUHAbHbIA TOK Harpysku.

CooTBeTcTBME NpoBepseTca ucnolTaHnem no 7.7.1.1.

6.5.2 NcnbiTaHMA Ha yCoBUS OKpyxarLen cpeabl ana Y3UIM Hapy>XHOro MCNOIHEHUS

Y3WI Hapy>XHOro UCMOMHEHNS AO/IKHbI OblTb YCTONUYMBLI K YD-U3NYYEHNIO U KOPPO3UK.

VicnbiTaHMA NpPOBOAAT B COOTBETCTBUU C 7.7.2 u npunoxeHmem F IEC 61643-11:2011.

6.5.3 Y3WUI1 ¢ pasgenibHbIMU 31EKTPNYECKU U30/IMPOBAHHbIMU LIENAMUN

Ecnn Y3UNM cogepXuT uenb, 3/1EKTPUYECKN U30NMPOBAHHYIO OT [/1aBHOW Lenu, M3roToBuTesb A0/KEH
npefocTaBnTb MHAPOPMALUIO O HANPSHKEHUU U30NALUN N 3NTIEKTPUYECKON NPOYHOCTM M30AAUMM Mexay Lens-
MU, a TakKe 0 COOTBETCTBUM KOHKPETHbIM CTaHgapTam.

Ecnn Y3UM copepxut 6onee AByX Takux uenen, nHopmaumsa fo/mkHa 6biTb NpefocTaBfieHa no Kax-
Aol KombuHaumn uenei.

ConpoTuBsieHne U309UUN MeXAY rMaBHbIMU LensaMu n pasfesibHbIMU N30/IMPOBAHHBIMU LensaMu 01XK-
HO MOABEPrHYTLCA UCNbITAHUAM B cooTBeTcTBUM € 8.3.6 IEC 61643-11:2011.

dneKTpuyeckasa NPOYHOCTb M30NAUUN MeXAY rMaBHbIMU LenaMn U pasgeibHbIMU U301MPOBaHHbIMUY Le-
nAMU OO/HKHA NOABEPTrHYTLCA UCMbITAHUAM B COOTBETCTBUU Mo 7.4.5.

6.6 JJONONHUTENBLHbI NapamMeTp, eC/IN YCTAaHOBJIEH M3rOTOBUTENIEM — MaKCUMasbHbI
paspsaaHbIii TOK /Tax

Ecnv nsrotoButenb yctaHaBnueaeT /Tax, faHHOe 3HAaYeHue NoATBEPXAaeTbCHa UCMbITAHWEM B COOTBET-
ctBun ¢ 8.3.3.1 IEC 61643-11:2011 npu MCNoMb30BaHUN TONLKO OLHOIO MMNynbca /Tax, NnpuknajbiBaeMoro B
NOMIAPHOCTM, B KOTOPOI NoNy4yeHO 60/1ee BbICOKOE 3HaYeHWe OCTATOYHOro HanpshKeHWs BO Bpems npeablay-
Lero nucnblTaHus.
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7 TwunoBble UCnbITaHUA

7.1 O6Wwue NooxXeHus

TunoBble MCNbITAHUSA BbINOJIHAKT Ha Tpex ob6pasyax MNo KaxAoMy LWKIY WCNbiITAHWWA, KaK yKkasaHo B
Tabnuue 4. B npegenax ogHOro uukaa MCNbiTaHWMs NPOBOAAT B MOpsigke, ycTaHOB/eHHOM B Tabnuue 4. lMo-
PALOK LUKIOB MOXET MEHATbCA. McnbiTaHne 3aXMMOB MPOBOAAT Ha Tpex obpasuax 3aXMMOB A1 KaXAOoro
TMNa KOHCTpyKumm 3axuma. (Y3WIM c He meHee yem TpeMsa OAMHAKOBbIMU 3aXUMaMu COOTBETCTBYeT 3TOMY
TpeboBaHuo).

Tabnuua 5 cogepxut obwue KpUTepn COOTBETCTBUA A/1 TUNOBbLIX UCMbITAHWA.

O6pasey BbigepXan LMK ucnbiTaHuii no tabnuue 4, ecnm BbINOJIHEHLI BCE TpeboBaHNSA COOTBETCTBYIO-
LMX pa3fenios v AOCTUTHYTbI KPUTEPUM COOTBETCTBUA.

Ecnu Bce o6pasubl Bbigepxanan UMK UCMbITAHWA, TO KOHCTPYKums Y3UI cooTBeTCTBYeT npeabsBase-
MbIM TpeboBaHuaM. Ecnv gBa wam 6osiee ucnbiTaTebHbIX 06pa3L0B He BblgepXanu UWKA MCNbITaHWiA, Torga
Y3WIM He cooTBeTCTBYeT TpebOBaHWAM faHHOIO cTaHgapTa.

B cnyuae ecnu xota 6bl oauH obpasel, He Bblaepxan UWMKA UCNbITaHWi, faHHOoe ucnbiTaHue 1 npejue-
CTBYHOLLME €MY WCNbITaHWSA, KOTOPbIE MOI/N 6bl MOBAUATL Ha pe3ysbTaT AaHHOro UCMbITaHus, creayeTt NoBTO-
pUTb Ha TpeX HOBbIX o6Gpa3uax, U Ha 3TOT pa3 HM OAuH o6pasey He AOo/HKeH BObiTb OTOpakKkoBaH.

KomnnekT n3 Tpex o6pasuoB MOXeT ObiTb MCNOMNb30BaH B NOCAEAYHOLWNX LMKAAX UCNbITAHWA MO yCMO-
TPEHWUIO U3rOTOBUTENS.

Ecnn Y3WMM saBnsieTca HEOTbeMNEMON 4YacTblo M3[enns, COOTBETCTBYHLEro Apyromy cTaHgapTy, Tpe-
60BaHVs ApYyroro craHgapTa LAOJ/KHbl pPacnpoCTPaHATLCA Ha Te 4YacTu WU3Lenvs, KOTOopble He npuHagnexar
Y3UN. CermeHT Y3UIM B M3genuu fo/mKeH oTBevaTb 06WMM TpeboBaHuam (6.1), TpeboBaHNAM K afiekTpuye-
CKOM yacTtu (6.2), TpeboBaHMAM K YC/IOBUAM OKpyXatrliei cpedbl n matepnanam (6.4) HacToswero ctaHgap-
Ta. TpeboBaHMA Qpyroro ctaHgapTa K MexaHM4yeckol 4acTu fO/KHbl ObiTb TakkKe NpUMeHuMbl K Y3UTI.

7.2 Mpoueaypbl NpoBeAeHUst UCNbITaHW

7.2.1 O6uure NonoxeHus

Ecnu He yka3aHO WHOE, CCbIJIOYHbIM CTaHA4AapPTOM MPOBeAEHUNS BbICOKOBOJIbTHbIX UCMbITAHUA ABNSETCA
IEC 61180-1.

MoHTax Y3WUI n anekTpnyeckne coefuHEHUA BbINOMHAKT B COOTBETCTBMU C UHCTPYKLMAMM MO MOH-
Taxy, npepgocTaBfieHHbIMU M3roToBuTeNeM. [laHHble YyCnOBWUSA [0/DKHbl CcO6M04aTbCA Ha NPOTSXEHUW Beei
npoueaypbl NpoBeAeHNs TUMOBOIO UCMbITAHNA, €CNK He yKa3aHOo UHoe. BHellHee oxnaxaeHue wuam Harpes He
npuUMeHAloTCA.

McnblTaHne NPoOBOAAT Ha OTKPbLITOM BO34yXe Mpu TemnepaTtype okpyxatuiero sosgyxa (20 +15) °C,
€C/IN He yKa3aHOo WHoe.

Mpu BCEX CTATUYECKNX U3MEPEHUSAX NOCTOSAHHbIX TOKOB, Takmx kak /cpv u /PE, HayanbHOe yMeHblleHne
nocne nofayn HanpsHKeHus He AO/DKHO YUYUTbIBATbCA, U NOKa3aHWsA [O/DKHbI CHUMATbCA He paHblue, YeM ye-
pe3 30 cekyHA nocse nofayn Hanps>xeHus.

Ecnu He yka3aHO MHOe, BO BCeX UCMbITAHUSAX, rae TpebyeTcss UCTOYHUK NUTAHWUSA, BCE MIHOBEHHbIE 3HA-
YeHUs UCMbITaTe/IbHOIO HanpsXeHusa AO/HKHbI ocTaBaTbCa B Anana3oHe mexay UTest n LiTest muHyc 5 %, korga
npoTekaeT TOK Harpysku, pasHbili 1 A.

B uenax obecnevyeHnss nNosyv4eHMs CONOCTaBNMbIX Pe3y/ibTaToB UCMNbITAHUA HEOB6X04MMO UCNO/b30BaTb
MWHUMYM LIECTUUMNY/bCHbIA BbINPAMUTENbHbLIA MOCT (Cxema JlapnoHoBa) 4NA OrpaHuvYeHns MakcumasnbHOW
nynbcaLuy B YCOBUAX NOMHOW Harpysku.

MpnmeyaHne 1— 370 3HAYMT, YTO B C/ly4ae UCMO/Ib30BaHNSA LLECTUMMIY/ILCHOTO BbINPAMUTENS HeO6XO,EI,VIMO nc-
Nnosib30BaTb ,D,OI'IOI']HVITeﬂbeIVI CFﬂa)KVIBalOLLI,VIM KOHAEHCaTOop A1 BbINOJ/IHEHUA AaHHOIo Tpe6OBaHVIF|, Kacatouierocs 5 %.

Mpu ucnbiTaHunm Y3WUIM co BCTPOEHHbIMW Kabensmu gaHHble kabenu no BCeil AJIVHE CUYMTAOT 4acTblo
ncneityemoro Y3Ur.

Ecnu He ykaszaHO MHOe, BO BpeMs UCNbiTaHMs ob6cnyxmnsaHue nnn pasdopka Y3UIM 3anpeleHbl. BHeww-
Hue pasbeguHuTenn Y3UI fosxHbl 6biTb Nnogo6paHbl, Kak TOro TpebyeT n3rotoBuTenb, U NoACOeaNHEHbl ANA
ncnblTaHus, ecim Heo6xo4MMo, corfiacHo Taénuue 4.

Bce ucnbiTaHnA [JO/MKHbI MPOBOAUTLCA ANSA KaXAoro Buja 3aliuTbl, YCTAHOBMEHHOTO W3roTOBUTENEM,
O[HaKO eC/lM HEecKosibKO BUAOB 3alWTbl MMEKT OA4MNHAKOBbIE CXEMbl, MOXHO O060ATUCH OO4HUM WCMbITAHUEM
ANna Buaa 3alwmnTbl Hanbosee He6NaronPUATHON KOHCTPYKLMKW, UCMONb3YA KaxAblli pa3 HOBble 06pasLibl.

14



FOCT IEC 61643-31—2023

Ecnu nsrotoButenb npegocTaBnseT MHOPMaLMO O BHeWHeM pasbeguHutene Y3UM, HE06X04MMOM
Ana obecneyvyeHns Hagfnexallein KoopauHaLWW OXWMAAEMbIX TOKOB KOPOTKOrO 3aMblKaHWs, MPeBblakoLinx
X3Py (camoro Y3WIM), gaHHble UCNbITaHUA HEO6X0AMMO MOBTOPUTL (ANSA KaXAOro uMkia u KoMGuHaumm) ¢ uc-
Nofib30BaHMEM KOMOUHAaLUMKW, BKAOYaloWeh AaHHbIA AONOHATENbHbLIA BHEWHWI pa3beaAnHUTENb.

Ecnu ncnonb3oBaHue nanvpocHon Gymarn TpebyeTcs B COOTBETCTBMM C Tabnuuel 4, nanmpocHas 6y-
Mara gos/xHa 6biTb NpukpensieHa Ha pacctosHne (100 £ 20) MM CO BCeX CTOPOH ob6pasua, KpOMe MOHTaXHOM’
NOBEPXHOCTH.

MprumevyaHne 2 — lManupocHas Gymara: TOHKas, Msirkasi U [OBOJILHO MpoYHasi Gymara, Mcrnosib3yemasl, Kak
npasuno, 47151 06epTbIBaHKS XPYNKUX NPeaMeToB, NAIOTHOCTb KOTOPOi cocTansieT 12—25 rim2.

Ha npoTshxeHun Bceit npoueaypbl TUNOBbLIX UCMbITAHWI UHAWKATOP COCTOSIHUSA AO/TKEH YETKO yKasbliBaTb
COCTOSIHME TOW YacTu, C KOTOPOI OH CBsi3aH. MpuU HaNMYMN HECKOSIbKUX METOAO0B UHAUKALMUM COCTOAHUS, Ha-
npuMep, nokanbHas W AUCTAHLMOHHAA VHAMWKALMS, KaXAbIA TUN MHAMKALUKN AO/MKEeH GbiTb NPOBEPEH W CoOoT-
BETCTBOBaTb cneyuugukaLum n3roToBUTens.

CnepyeT yuuTbiBaTb, UYTO AJ11 UMMYJSIbCHbIX MCMbITAHWIA U M3MEPEeHMWIi BaxHa NpaBUNbHO BbiGpaHHas
MeToAMKa UCNbITaHWA. Mpu UcnbiTaHu TPebyeTcst rapaHTUs B OTHOWEHUN TOYHOCTU 3anNUCK 3HAYEHUIA.

Y3WM He AOMXHbI co3faBaTb OMacHble cUTyauun npu paboTe B YC/IOBUAX UCMbITAHUNA, TpebyeMbiX Ha-
CTOAWMM CTaHAAPTOM.

Tabnunuya 4 — TpeboBaHna K YU ana TUNOBbLIX UCMbITaHWI

Linkn
ncnbl-
TaHwui

Bug ncnbitaHmsa

VaeHTndomkaums n
MapK1pOoBKa

MoHTax

BbiBOALI 1 coean-
HeHuA

3awyTa ot NpsIMoro
KOHTaKTa

OkpyxatoLas cpega,
Kog IP

OcCTaTOUHbIi TOK
Pa6ounin pexmuma

Pabounin pexum ans
knaccoB 1, Il v lll

JononHuTtenbHbIi
pexvm ansa knacca 1

Tennosasi cTabwib-
HOCTbO

BozayLuHble 3a30pbl
W MyTW yTEUKN

WcnbiTaHne Ha TBep-
[10CTb BaBMMBAHU-
eM Luapvka

YCTORUMBOCTb K aHO-
MaJ/IbHOMY HarpeBy
W OTHIO

TPEKVMHTOCTONKOCTh

MyHKT TpeboBaHus/
ncnblTaHus

6.1.1/6.1.2/7.3

6.3.1
6.3.2/6.3.3

6.2.1

6.4

6.2.2/7.4.1/7.4.1.2
6.2.4/7.4.2b
7.2.3.2/7.4.2.3/

7.4.2.6

7.4.25

6.2.5.3/7.4.3.2

751

6.4

6.4

6.4

MopcoennHeH-

Hble BHELWHne
pasbeauHu-
Tenu3

Mcnonb3yetca

nanvpocHas
bymara

Knacc
ncnbiTa-
Hui |

A

Knacc
ucnbiTa-
Huid I

A

Knacc

ncnblta-

Huia I

A
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OkoOHuyaHve Tabnuubl 4

MoacoeanHeH-

Livkn Mcnonb3yetca Knacc Knacc
MyHKT Tpeb6oBaHus/ Hble BHEeLllHne
ncnol- BVI,EI, ncnblTaHna nanmpocHas ncnbolta- ncnbltTa-
o ncnbiTaHnA pasvegnHu- o >
TaHui bymara HUIA | HuiA I
Tenun3
2 YpoBeHb Hanpsxe- 6.2.3
HVA 3aluTbie
3 ConpoTtusneHne 1s3o- 6.2.6 — — A A
naumn
dnekTpuyeckasn 6.2.7/7.4.5 — — A A
NPOYHOCTb U30NALMN
3a CM. HMWXe — TOJIbKO — —
Nno NPUMEHEHNIO
MexaHunyeckas npoy- 6.3.5 — — A A
HOCTb
Bbloepxvisaemas 6.2.5/7.4.3.1b — — A A
Temnepatypa
3bC CM. HMWKe — TOJIbKO — —
Nno NpUMEeHeHuIo
4e TennocTolikocTb 6.4 — —
be Bug oTkaza 6.2.5.4/7.4.4 A A
6 MpofomkMTeNnLHOCTb 7.6.1b — —
paboTbl B YCNOBUAX
B/I2XKHOro Tenna
7 CymmapHbIii paspsag- 6.2.9b A A

HbIl TOK 4719 MHOro-
MOsOCHbIX Y3WM

JononHUTEeNbHbIE UCMbITAHUA 4151 0AHOBBOAHBIX Y3UI ¢ pa3fenbHbIMU BBOAHLIMW/BLIBOAHLIMI KNEMMaMu

3bC HOMUHa/IbHBI ~ TOK 6.5.1/7.7.1.1 A — A A
Harpy3ku

JononHutensHble ucnbitaHns ana Y3UI HapyXHOro npuMeHeHns

8 Knumatuueckne wuc- 6.5.2/77.2 A A
noitaHna Y3UIM ansa
Hapy>xHoro  npume-
HEeHus

JononHutensHble ucnoitaHna ana Y3UI ¢ pasgensHbIMU U30/IMPOBaHHbIMA LiEeNAMU

3a V3onauma mexay pas- 6.5.3/7.4.5 — — A A
AeNbHbIMY Lenamu

«A» — NpUMeHsEeTCS,;
«—>» — He NPUMEHAETCA.

Knacc
ucnbiTa-
Huid I

a MNopacoefMHeHHble BHELLHUE Pa3beivHUTENIN O3HAYAlOT, YTO BCE pasbeAvHUTENIM, yKa3aHHbIE U3roTOBUTENIEM,

ncnbiTbiBaloT ¢ Y3 npy TUNOBLIX UCTIbITAHUAX.

b B 3aTuX ncnbitaHnax mMoxer I'IOTpe6OBaTbCF| HavaslbHOE U3MepeHne ONTESIbHOIro U OCTato4yHOro Toka corsiacHo

Tabnuue 6, KpuTepuii cooTBeTcTBuS E
¢ B 3TOM ncnbITateNbHOM LMKAe MOryT noTpeboBaTbcsl 60/1ee 04HOr0 KOMMeKkTa 06pasLioB.

d [na Bcero ucnbiTaHns B pa6oqu pexvme (BK!'IlO'-IaFl AO0NOJ/IHUTE/IbHOE UCNbITaHNE B pa60L|eM pexume, ecnm

NPUMEHUMO) MOXET MCMO/Ib30BaTLCA OAUH OTAESbHLIA KOMMIEKT 06pa3LIoB.
e CM. COOTBETCTBYHOLUMIA NYHKT Tabamupl 3 IEC 61643-11:2011.
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Ta6nuuya 5— O6LIME KPUTEPUM COOTBETCTBUS A1t TUMOBbIX UCTbITAHMI

A

JomkHa 6bITb JOCTUrHYTa TensoBas CTabuibHOCTb. Y3UI cunTaroT TepMOCTabusibHbIM, €Cnu MUK akTUBHOM
cocTaBfsAtoLLel Toka, npoTekatowero Yyepes Y3UN, nam paccemBaemoil 3HEPrn UMeeT TEHAEHLMIO 16O K no-
HWKEHWIO, /IM60 OTCYTCTBUIO MOBbILLEHMA B TeyeHne 15 MUHYT OT Havana nogauvn Licpv. Ecnm camo ucnbiTaHne
Y3WIM nposogat npu UCPy, Torga L/CPV nnbo nofatoT B TedeHne atnx 15 MuH 6e3 nepepsbiBa, 1Mbo nogatot no-
BTOPHO B TeueHue He 6onee 30 c*

3anncn M3MepeHnii HanpPsHXKEHNA 1 TOKa 1 OCMOTP HE AO/MKHbI BbISIBUTL NP060eB

B xoge vcnbITaHWsA He OO0/MKHO ObiTb BUAMMBIX MOBPEXAEHWUW. lMocne ucnbiTaHns Hebonbluve yrny6neHns u
TPELUVHbI, HE BAMSIOLLME HA 3aluMTy OT NPSMOro NMPUKOCHOBEHUS, HE YUUTLIBAKOT NPY YC/I0BUM COXPaHEHUS yCTa-
HOB/IEHHON cTeneHn 3awuTsl Y3WIM (no kogy IP). Mocne uchbiTaHnst He AO/MKHO GbiTb BUAVMbIX MPU3HAKOB 06-
ropaHusi obpasua

3HayYeHnss N3MEPEHHOro NpeaenbHOro HanpsXeHUs Nocse UCMbITaHUA AO/MKHbI ObiTb MEHbLUE UM pasHbl 1/p.
McnbitaHusamm no 8.3.3 IEC 61643-11:2011 A0/MKHO 6bITb ONpeAesieHo M3MepeHHoe npeaesibHoe Hanpse-
Hue, a ucnbitaHme no 8.3.3.1 |IEC 61643-11:2011 npoBOAAT TO/ILKO C UMMYJIbCHbIM TOKOM 8/20 npy NUKOBOM
3HauYeHun /jmp Ans ucnbiTaHuin knacca | unam npy /n ans ucnbitTaHnii knacca Il unm mcnbitaHnem no 8.3.3.3
IEC 61643-11:2011, Ho Tonbko npu Uoc ans ucnbitaHnii knacca i

[Mocne npoBegeHVa NCMbITaHUA He A0/1KHO 6bITb Ype3MepHbIX OCTaTO4YHbIX TOKOB.

Y3UIM nprcoeauHsT Mo UHCTPYKLMU M3TOTOBUTENSI KaK [ HOPMa/IbHOW 3KCMyaTauum K UCTOUHUKY MATaHUs
npy MakCUMasibHOM [/IMTeNbHOM pabouem HanpsixeHun (O/cpv). M3mepsitoT TOK, NpoTeKawwmii Yepes Kaxapiii
BbIBOZ, KOTOpbI/i He JO/MKEH MpeBbiwaTh 1 MA Ui MeHsTbes 6onee yem Ha 20 % Mo CPaBHEHMIO C HAYA/TbHBIM
3HAYEHVEM, M3MEPEHHbIM B HAUYa/le COOTBETCTBYIOLLErO UCMbITATE/IBHOTO LKA,

Nio6oii NpUMeHsieMblii BO3BPaTHbIA WM B3BOAVMbIA pasbeVHUTE b OTK/HOYAIOT BPYYHYIO U MPOBEPSIOT 3/1EK-
TPUYECKy0 NMPOYHOCTb U30/ISALMM ABYKpaTHOW nogaveid I/cpv wm 1500 B nocTosiHHOrO Toka B 3aBUCUMOCTU OT
TO, 4YTO 6Go/bLie. B Xofe WUCMbITaHUS He LO/MKHO GbITb NPOGOEB U MEPEKPbITUI M30NALUMN (HA BHYTPEHHUX, H
BHELLHUX) WM APYrUX NPOsIBAEHWI NPOGYBHOTO paspsiaa.

Ecnm pns HOpMasibHOrO UCTO/b30BaHMS CYLLECTBYET HECKO/IbKO BO3MOXHBIX CXEM MOAK/IOUYEHWs], 3Ta NpoBepka
[0/XHA BbINOSIHATLCS AJ151 BCEX CXEM

BHelwHne coeguHuTenn, ykasaHHble M3roToBUTEsNIEM, He O0/IKHbI CpaﬁaTblBaTb B Xo4e ucCnbITaHuA, nocse wuc-
NbITaHNA OHW O0J/DKHbI ObITb B pa6OLIEM COCTOAHUN.

Pabouee cOCTOsIHME COrNacHO HacTosALEMY pa3fesly 03HavYaeT OTCYTCTBME MOBPEXAEHWI pasbeguHUTENs U Co-
XpaHeHne paboTocnoCco6HOCTM. PaboTOCNOCOGHOCTE MOXHO MPOBEPUTL BPYUHYHO (€CM BO3MOXHO) UM Mpo-
CTbIM 3/1IEKTPUYECKAM TECTVPOBaAHWEM MO COF/TACOBaHWI0 MEXy WM3roTOBMTENIEM W UCMbITaTeslbHo naboparto-
pveii

BHyTpeHHVIe coegunHuTenn wnun I'IpVICI'IOCO6}'IeHVIﬂ ANA KOPOTKOro 3aMblkaHWUA, yKa3aHHble U3rotoButesiemMm, He
AOO0J/DKHbI Cpa6aTbIBaTb B Xo4e ncnbltaHna, nocne ucnblitTaHnAa OHW A0/1KHbI ObITb B pa6oue|v| COCTOSAHUN.

Pa6oyee COCTOSIHWE COrMTACHO HACTOSILLEMY pas3fdeny o3HavyaeT OTCYTCTBME MOBPEXAEHWUl pasbeauHUTENs Un
npucnoco6neHnst A1 KOPOTKOro 3amblKaHUsi U COXpaHeHne paboTocnocobHOCTU. PaboTocnocoGHOCTb MOXHO
NPOBEPUTb BPYUHYH (EC/IM BO3MOXHO) WM NPOCTbIM 3M1EKTPUYECKUM TECTMPOBAHUEM MO COM/IACOBaHMI0 MeXay
M3roTOBUTE/IEM U UCMbITATE/bHOM TabopaTopueit

* B JaHHOM KpUTepun n fasnee BO BCeX MyHKTax cTaHdapTa, CBA3aHHbLIX C NpoBefeHNEM pa6oql/|x mnn gonon-

HUTeNbHbIX ncnblTaHnii Y3UN, 6ygeT npuMeHAaTbCA nofobHas hopMyvpoBKa, KOTOpas nogpasymeBaeT MO CyTw
NPOBEAEHNS UCTbITaHNi Ha/IMYME UCTOYHUKA NUTaHusA ¢ HanpshkeHnem UCPV, nogkntovaemoro K Y3UIMN B MOMEHT Mo-
Jaun ucnblITaTeNlbHOro MMMY/IbCHOrO TOKa WX UMMY/IbCHOrO HanpsXeHus (B 3aBUCUMOCTMU OT 3asB/IEHHOIO Kiacca
ucnbiTanuin Y3UM). Mocne nogaum umnynsca Y3UIN moxeT nnbo ocTaBaTbCs Nof HanpshkeHnem Ucpv 0T JaHHOrO
NCTOYHMKA, MO0 MOXET OblTb NEPEK/OYEHO HA APYroi CTOYHUK Ucpv, He CBA3aHHbIA IM3NYECKM C UchbliTaTeNb-
HOI yCTaHOBKOM, hopMupytoLLeli MMNY/IbCHOE BO3AeNCTBMe, 415 TOro 4yTobbl 0CBOGOANTb UCMbITATE/NbHOEe MEeCTO
NS MOHT @Xa M MOAroTOBKM criefytolero obpasua Y3Ur. B gaHHOM cryyae, nepeknoyeHne ¢ OAHOro UCTOYHNKA Ha
[pyroli JO/MKHO 3aHMMaTh MeHee 30 CeKyHf, Tak Kak B 9TOM MHTepBa/ie BpEMEHUN He MPOMN30iiAe T CYLLECTBEHHbIX OT-
KMIOHEHWI B KOHTPOMPYeMbIX NapaMeTpax obpasua, B YaCTHOCTH, 3TO KacaeTCsA aKTVBHOW COCTaB/sAoLLEed Toka
yepes Y3WII.
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OkoHuyaHve Tabnuupl 5

H

=

T O zZ2 Z r

PasbegnHeHne obecneumBaeTcs OAHUM WU/ HECKOJIbKUMWN BHYTPEHHUMUN nnnn BHELHUMU pasbeaAnHUTENIAMN.
MpoBepsAT NPaBUIbLHOCTL UX UHAMKALMW.

Y3WI co cTeneHbio 3awuThl, paBHOW vAM npesbiwatowen P20, He A0MKHbI MMETb TOKOBEAYLMX YacTew,
OOCTYMHbIX 4719 NPUKOCHOBEHUA CTaHAapPTHOrO UCMbITaTeNbHOro Nasbla, npuknagsiBaeMoro ¢ ycunivem 5 H
(cm. IEC 60529), 3a nCkItoYeHeM TOKOBEAYLLMX YacTeli, KOTOpbIe yXXe Oblav AOCTYMHbI 40 UCNbITaHUS MPY MOH-
Taxe Y3UI kak 4nst HOpMasibHOM 3KcnyaTaumm

Ecnm npy UCMbITaHUM NPOUCXOAUT pasbeayHeHue (BHYTPEHHEE UMW BHELLHEE), AO/HKHO 6bITb OYEBUAHOE CBUAE-
TENbCTBO AENCTBUTENIBHOMO PasbeiuHEeHNs1 COOTBETCTBYHOLLMX 3ALLUTHBIX KOMIOHEHTOB.

Mpn BHYTPEHHEM pasbefyHeHUN UCTbITaTeNbHbI obpasel, NOACOEAUHSIOT K UCTOYHMKY MUTaHUA Kak A7 Hop-
MasIbHOI 3KChyataumn npyu MakCUMaslbHOM AMTeNbHOM pabouem HanpsbkeHun |/CPV u Ha 1 muH. WcnbiTa-
TerbHbIA UCTOYHUK MUTaHWS A0/MKEH 061aAaTb CNOCOBGHOCTHIO TOKa KOPOTKOrO 3aMblkaHWs, PaBHON WAy NpeBbl-
watowiein 200 MA. Tok, MPOTEKAIOLLMIA Yepe3 COOTBETCTBYHOLLME 3alMTHbIE KOMMNOHEHTbI, He AO/MKEH NPeBbILLaTb
1 mA.

Toku, NMpoTekaroLme Yepe3 KOMMOHEHTbI, COeAVHEHHbIE MapaslieflbHO C COOTBETCTBYIOLWMMY 3aLLUTHBLIMU KOM-
MOHEHTaMV WM COEAMHEHHbIE APYTVM 06pa3oM (Hampumep, UHAMKATOPHbIE LENu), B 3TOM U3MEPEHUU He yya-
CTBYHOT, €C/IM OHV HE MOTYT BbI3BaTb TOK B COOTBETCTBYHOLMX 3ALLUTHBLIX KOMMOHEHTaX.

Tok, NpoTekaoLwmin Yepes BbiBOA-PE, BKIOYass napasinenbHbie 1 apyrue uenu (Hanpumep, UHAVKATOpPHbIE), He
[O/KeH npesbiwarb 1 MA.

Ecnn gna HopMasibHOro 1UCNosb30BaHUSA CYLLLECTBYET HECKO/IbKO BO3MOXHbIX CXEM MOAKIHOYEHWSA, 3Ta NPOBepKa
A0/1KHa BbINOJ/IHATLCA A1 BCEX CXEM

AHHYNMpOBaHO

ManupocHasa Gymara He AO/KHa 06ropeTb

He LO/MKHO NMPOU30IiTK B3pbIBa WK APYrOro yaapa c NopaXxeHWeM nepcoHasia uam o6opyaoBaHus
AHHYIMPOBaHO

AHHYNMpOBaHO

Pexum KOpOTKOro 3amblKaHUA OO/IKEH obecneunBarbCsl I'IpVICI'IOCO6}'IeHVIF|MVI [0J/11 KOPOTKOro 3amblkaHus. [Npo-
BEPAIOT NPaBU/IbHOCTb X NHOAKaUnUn

Ecnn BO Bpems WCMbITaHWA BO3HMKAET KOPOTKoe 3amblkaHue, Y3WI A0/MKHO 6biTb CMOCO6HO MPOBOAMTL HO-
MUWHaJIbHbI TOK KOPOTKOrO 3amMblkaHus /K3PV. insa npoBepkn B TeueHne 10 c, noka Y3UI gocturaer cocTosHUS
KOPOTKOro 3amblkaHus, Y3UIM nogcoeomHAETCA K MCTOYHMKY NUTaHWA, cnocobHoMy noaasath /K3PV.

/K3pV AOMKEH COXPaHSATbCS B TEYEHMEe 2 4acoB A0 AOCTMKEHWUS TepMMYeckoro paBHoBecus (< 2 K/10 muH). B
TeyeHne AaHHOro neproja nosblleHne TemnepaTypbl NOBEPXHOCTU B CaMOi ropsyeii TOUKV Koprnyca He A0/HKHO
6bITb cBbiwe 120 K. MNoBbileHne TemnepaTtypbl NOBEPXHOCTW B CAMOW ropsiyeil ToUke He OO/MKHO ObiThb CBbILLE
80 K uepes nsaTb MUHYT nocne nogaun /KPV

7.2.2 VicnbiTaTeNlbHble UMNY/bCbI
Ans nonyyeHuss mHgopmauum o6 MMNYNbCHbIX TOKax ANs ucnbiTaHuii cm. 8.1.1, 8.1.2, 8.1.3 n 8.1.4

IEC 61643-11:2011.

MpnmevaHune 1— lMoanyHkT 8.1.4.1 IEC 61643-11:2011 He npuMmeHAETCH, TakK Kak AByxBBOAHble Y3UI1 He

paccMaTpuBaKTCs B HACTOSILLEM CTaHAapTe.

MpnmeyaHne 2 — B HacToAWEM CTaHAapTe UCMONb30BaHWE UCTOYHWMKA MUTaHWA NEepPeMEHHOro Toka, npeg-

ycMmoTpeHHoe B 8.1.4 |EC 61643-11:2011, 3aMEHEHO Ha MCNOJMb30BaHME NUCTOYHMKA NUTaHUA NOCTOSAHHOTO TOKa.

MpumeuyaHne 33— B HacTosiLeM cTaHAapTe cebinka Ha Isc B 8.1.4 IEC 61643-11:2011 3aMeHeHa Ha /cw.

7.2.3 XapaKTepnCTUKN UCTOUYHMKOB MUTaHUSA AN UCMbITaHU

7.2.3.1 O6wune xapakTepUCTUKN NCTOYHUKOB NUTAHUSA

VcnbiTaTenbHasa uenb fo/mMkHa 06n1agaTe MHAYKTUBHOCTBIO, paBHOM Wan npesblwatkowein 100 MKIH.
[Ba pasHbiX TUNa UCTOYHWMKOB MUTAHWSA MOTYT UCMNO/b30BATbCA ANA UCMbITaHWI B paboyem pexume u

pexunme oTKasa CoriacHo pUcyHky 1.
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Ai
Test'
\ NOCTOSIHHOTO TOKAa
------ >
Test V
a) [nsa vmmuTatopa hoToanekTpuyeckon batapen b) NS NMHEeNHOro NCToYHMKa NUTaHKs
nutaHnsa (PV.,) noctosiHHoro Toka (DC.,)

PucyHok 1 — BosnbT-amnepHble XapakTepucTukm

BonbT-amnepHas XapakTepucTuka, CopMUpOBaAHHasA WUMUTATOPOM (IOTO3/NIEKTPMYECcKoin 6GaTapewu,
[O/DKHA Haxo4uTbCS B 3alUTPUXOBAHHOW o6nactu Mexay Toukamu Plwu P2:

-Pi: [(7Test,1,05/Test]

- P2:[0.7 UJesV 0,7 /jest]

- P3:[0.95L/jest]

- P4 :10,1,05/Test]

[JaHHaa o6nacTb MOXET ObiTb MPEBLILIEHA B CTOPOHY 60/1€€ BbICOKMX 3HAUYEHUI HaNpPs)XXeHUs n Toka no
cor/iacoBaHu Mexay ucnblTaTesibHOW nabopatopuein n usrotosutenem Y3UM.

VicnblTaHne npoBOAAT B CTATUYECKUX U MepexoHblX yCnoBuAx B TedyeHune 100 mkc. B npunioxeHun B

yKasaHbl COOTBETCTBYOLME NpoLeaypbl NPOBeAEeHUSA WUCMbITaHWiA AN NOATBEPXAEHUS COOTBETCTBUSA AAHHO-
My TpeboBaHMIo.

7.2.3.2 Cneyndnyeckme xapakTepUCcTMKM UCTOYHUKOB NUTaAHWUSA AN UCMbITaAHUA B paboyem pexume
B 3aBucvmocTn OT conpoBoxgatwero Toka Y3WIM cnegyowme UCTOYHUKN NUTaHua npu Ucpy LO/DKHbI
MCNoNb30BaTbCs A1 UCNbITAHWNA:

Tabnunya 6— Cneyuncmyeckne xapakTepUCTUKA UCTOUYHUKOB NUTaHMSA 151 UCTIbITAHUIA B paboyeM pexrmve

ConpoBoXAatoL il TOK COr/lacHO NPUIoXeHuo A <5 A >5A
VicnbiTaHne B paboyem pexume corfacHo 7.4.2.3 wm 7.4.2.6 DC1lwwm PV1 PV2
[JononHutesnibHoe ucnbiTaHe B paboyeM pexume Ans knacca | cornacHo 7.4.2.5 DC2 nin PV3 DC2 v PV3

DC.,: J/InHeliHbll/i NCTOYHMK NMUTAHWA NOCTOSSHHOTO TOKa C MOJIHbIM CONPOTUB/IEHNEM, TAKMM 4YTO BO BPEMS
NpoTeKaHWs COMPOBOXAAlOLWIero Toka HanpsxeHne, nsmepeHHoe Ha BbiBogax Y3WI, He nagaet Huxe Ucpy
6onee yem Ha 5 %.

DC2: JINHEeNHbIA MCTOYHMK NUTAHUA MOCTOAHHOIO TOKA C OXMAAeMblM TOKOM KOPOTKOrO 3aMblKaHus
5 A (0/+10 %) B cooTBeTCTBUM C /Test Ha pucyHke 1b).

PV.,: imutaTop hoTO3NeKTpnyeckoi bartapen C 0OXugaemMbiM TOKOM KOPOTKOrO 3aMblKaHUA MUHUMYM
20 A (0/+10 %) B cooTBeTCTBUM C /Test Ha pucyHke 1a).

PV2: Nmntatop doTOo3NnekTpuyeckoi 6artapenm C OXuaaembiM TOKOM KOPOTKOrO 3aMblKaHWS, PaBHbIM
/3CpV (0/+5 %) B cooTBeTCTBUM C /Test Ha pucyHke 1a).

PV3: Umutatop 0O0TO3/1EKTPUYECKO BaTapeun € 0XMaaeMbiM TOKOM KOPOTKOro 3ambikaHnsa 5 A(0/+10 %)
B COOTBETCTBUM C /Test Ha puCyHKe 1a).

7.2.3.3 Cneuyundgunyeckme xapakTepucTukn UCTOYHUKOB NUTaHUA ANA UCMbITAHUI B pexnme oTkasa

B 3aBMCMMOCTU OT pexumMmoB oTkasa Y3WI cnepyrowme UCTOUHUKU nuTaHua npy L/CPV/1,2 oomkHbl uc-
nonb3oBaTbCA ANA UCNbITAHWIA:
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MpumeyaHne — 3HAYEHWNE UCTLITATENBLHOTO HAMPSXKEHUSI OMNPEAENSETCS HA OCHOBaHWM CTaHAAPTHOTO Pexu-
Ma paboTbl 1 yMeHbLIAeTCA Ha KoagduumeHT 1,2 40 MaKCUMasibHOTO HanpshKeHUsI XOI0CTOro XoAa A/l 0TO6paKeHust
HOPMa/IbHOTO pexuma paboTbl DOTO3NEKTPUYECKON CUCTEMDI.

Ta6nuya 7— Cneyudpryeckme XxapakTepPUCTKU UCTOYHWKOB NATAHUSA 15 UCTbITaHWI B pexumMe oTkasza

Oxunpgaemblii BUA oTKasa cornacHo 6.1.1.3,

O6pbIB Lenu KopoTkoe 3amblkaHue uenu
nepeuncnexve 13) pbiB L P 5

Bupg oTtkasa Y3WI cornacHo 7.4.4 DC3a) nnm PV4 ov

a) TONbKO MO COrfiacoBaHMio C N3rOTOBUTESIEM.

DC3: JInHenHblii NCTOYHMK NUTAHUA MNOCTOSHHOIO TOKA C OXWAAeMbIM TOKOM KOPOTKOrO 3aMblKaHWUS CO-
rnacHo 7.4.4 B cooTBeTCTBUU C /Test Ha pucyHke 1b).

PV4: Nmntatop (©OTO3/1EKTPMUUYECKO HaTapenm C OXWAAEMbIM TOKOM KOPOTKOFO 3aMblKaHMS COrflacHo
7.4.4 B cooTBeTCTBUU C [Test Ha pucyHke 1a).

7.3 VicnbiTaHne Ha HECTUPAEMOCTb MapKUPOBKU

VMcnbiTaHne nNpoBOAAT ANA MapKMPOBKM BCEX TUMOB, KPOME MapKMPOBOK, BbIMOSIHEHHbLIX TUCHEHUEM,
LWTaMMNOBKOW 1 rpaBMpOBaHUEM.

VMcnbiTaHne NpoBOAAT NPOTUPAHNEM MapKUPOBKW BPYYHYIO B TeyeHue 15 ¢ KyCOYKOM BaTbl, CMOYEHHbIM
BOAO, 1 ele B TeyeHne 15 C KyCOYKOM BaTbl, CMOYEHHbIM B anudaTn4yeckoMm rekcaHOBOM pacTBOpuUTesne c
cofepXxaHnem apoMaTuyeckux BewecTs MakcumanbHo 0,1 % oT o6bema, ¢ Kaypu-6yTaHO/IbHbIM YMuciom 29,
HayanbHOW TOUYKOW KuneHms 65 °C n ygenbHolM Becom 0,68 r/cm3.

B kauyecTBe afbTepHaTMBbl pa3pelleHo KCMNoNb30BaTb FeKCaHOBbI pacTBopuTenb KBY ¢ MUHUMYM
85 % H-rekcaHa.

MpumeyaHne — OBO3HAYEHNE «H-TEKCAH» SIBNSIETCS XMMUYECKOV HOMEHKNATYpoi Anst «HOPMasibHOr0» Wn
Hepas3BEeTB/IEHHOIO YreBoAopoAa. JaHHbIli 1akoBbIi 6GEH3VH 3a4acTylo gasiee naeHTndmnumpyeTcs kak rekcaH KBY, cep-
TMdnuMpoBaHHbin ACS (AMepukaHckoe xumuyeckoe o6uectso) (CAS# 110-54-3).

lMocne ncnbiTaHNA MapkMpoBKa A0/KHA NIETKO YUTATbCSA.

7.4 DNneKTpuyeckne ucnbiTaHnsa

7.4.1 OcTaTou4HbI TOK /PE

7.4.1.1 Tpoueaypa npoBefeHNA UCMbITAHUA

Vi3mepeHus npoBOAAT Noc/iefoBaTeflIbHO, UCMO/b3YA Cnepylowmne NUCTOYHUKM NUTaHUA mexay + K PE
n- K PE:

- UICTOYHUK NUTAHNA NOCTOAHHOIO ToKa npu Lcpv;

- UCTOYHUK NUTAHMUA NEepemMeHHOro Toka, obecneyMBalLWMii cCMHycomaanbHoe HanpsxeHue npu 50 Iy
unm 60 'y ¢ NMKOBbLIM 3HaYeHWeM, COOTBeTCTBYOWMUM L/ICPV.

M3mepsatoT ocTaTouHble TOKM (MepeMeHHbIN M MOCTOSAHHLINR), NnpoTekallwme yepes BbiBog PE.

7.4.1.2 Kputepuu coOTBETCTBUA

MakcumanbHOe 3HayeHne U3MEPEHHOro OCTaTOYHOro ToKa He A0/1KHO NpeBbiaTb 3HaYeHue, ycTaHoB-
NeHHoe n3rotoBuTenem cornacHo 6.1.1.3, nepeuncneHue 12).

7.4.2 lcnbiTaHve B paboyeM pexume

7.4.2.1 O6uWMe NoNoXeHNs

Ha pucyHke 2 npefcraB/ieHa cxemMa NpoBeAeHUs UCMbITaHUA B paboyemM pexume.

20



FOCT IEC 61643-31—2023

PucyHok 2 — Cxema NpoBeAeHUst UCMbITaHKs B paboyemM pexmmve
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7.4.2.2 Tlpouenypa npoBefeHUA UCMbITaAHUA

B gaHHOM ucnbiTaHMM paboune ycnoBust UMUTUPYIOT NpunoxeHnem K Y3UIM npeaycMOTPEHHOro yucna
cneuuasnbHbIX MMMNYNbLCOB C O4HOBPEMEHHOW Nojayeil MakCUMasibHOro ANMTENbHOrO0 paboyero HanpsHXeHus
Uc Py, ncnonb3ya UCTOYHUK NMUTAHUA cornacHo 7.2.3.

McnbiTaTenbHasa ycTaHOBKa [0/KHA COOTBETCTBOBATb CXeMe, NPMBEAEHHON Ha pucyHke 3.

Mi3amepeHHOe npegesibHOEe HanpshkeHue NpoBepseTcs WM AO/DKHO ObiTb HMXE nanM paBHo 1p.

Mi3amepeHHOe npefenbHOe HanpsXXeHwe onpefesisiioT MOCPeACTBOM WCMbITAHWA, onucaHHbIX B 8.3.3
IEC 61643-11:2011.

Bo n3bexaHne ype3mMepHOl Harpysks Ha o6pasubl NPOBOAAT UCMbITAHUE NO U3MEPEHUID NpefefibHOro
HanpsXXeHus:

- B cootBeTcTBuM ¢ 8.3.3.1 IEC 61643-11:2011, HO UCKHOUYNTENIBHO C MMNY/IbCaAMN TOKa A/INTENIbHOCTbIO
8/20 npu NMKOBOM 3Ha4YeHWM, COOTBETCTBYOLWEM /imp 4N Knacca UcnbiTaHui |;

- B cooTBeTcTBUM € 8.3.3.1 IEC 61643-11:2011, HO UCKMOUYNTENBHO NpW /N ons knacca ucnbitannin i;

- B cooTBeTcTBMM € 8.3.3.3 IEC 61643-11:2011, HO uckntoumtensHo npu UQC ansa knacca ucnbitanuii lli;

C npuknagbiBaHeM Mo 04HOMY MOJIOXUTENIbHOMY U O4HOMY OTpuuaTesIbHOMY UMNY/bCY.

L/cpVv: UCTOYHUK NUTaHWUA cornacHo 7.2.3.2;
L: MHOYKTMBHOCTbL cornacHo 7.2.3.1;
D: pasbeauHuTenn Y3UM, yka3aHHble U3rOTOBUTENEM;
Y3WM: ncneiTeiBaEMOE YCTPOWCTBO;
WCTOYHMK: MMMY/IbCHBIA TOK 8/20 Anst ucnbiTaHuii knaccos | u Il B paboyem pexume cornacHo 7.4.2.4, UMNyNbCHbIV paspsagHblid TOK
/imp ANA [0NONHWUTENBHOTO UCMbITAHUS B paboyem pexume cornacHo 7.4.2.5 unm UOC gna ucnbiTaHuii B paboyem pexumme knacca |l
cornacHo 7.4.2.6
PucyHok 3 — lMpuMep mcnbiTaTeNbHOM YCTaHOBKM 4151 NMPOBEAEHUS UCMNbITAHUS B paboyeM pexvmMe

7.4.2.3 XapakTepuUCcTUKN UCTOYHMKOB NUTAHUA O UCMNbITaHMA B paboyem pexume

McnbiTyeMblli o6pasel, NoACOEANHAKT K MCTOYHUKY NUTaHUA cornacHo 7.2.3.2:

- DC1lwnmn PV.,, ecnn conpoBoxpaatwmini Tok Y3UM coctaBnsaet 5 A nan MeHee;

- PV2, ecnn conposoxgatowuin Tok Y3UIM coctaBnaet cebile 5 A,

7.4.2.4 VicnbiTaHua knaccoB | un Il B paboyem pexunme

Mpn vcnbiTaHMM NpuUKAagbIBalOT TPU FPynnbl N0 NSATb UMMY/IbCOB TOKa 8/20 Toi Xe MOMSAPHOCTMU, UTO ”
NUCTOYHUK NUTaHUA. McnbiTyemble o6pasubl NOACOEAMHAIT K MCTOYHMKY NUTaHUA cornacHo 7.2.3 n 7.4.2.3.

lMocne NpuNoOXeHUa KaxAoin rpynnbl UMNYAbCOB U OTKAKYEHUS MOC/AeAHEro CONpPoBOXAALLEro Toka
(npn Hanunuuun) Y3UM goNXHO elle ocTaBaTbCA NOA HanpshXXeHuem He MeHee 1 MUHYTbl AN5 NPOBEPKM Hanps-
XEeHWUs NOBTOPHOrO BO3HWKHOBEHMA pa3psga. Nocne nocnegHein rpynnbl UMNY/bCOB M N0 UCTeYEHUU 1 MUHY-
Tl Y3WI npogomkaeT octaBaTbcs npu L/ICPV He meHee yeM 30 cekyHp C nocnegywowmumm 15 MuHyTamm gns
npoBepkn ctabunsHocTu. C 3TOI UEesblo Harpy3oyHas CnoCo6HOCTb MO TOKY KOPOTKOr0 3aMblKaHUS CUJTI0BOTO
nctouHuka (npu L/CPV) moxeT 6bITb MOHMXEHa A0 5 A.

MpumeuvaHune — Tlocne nogaun nmnynsca Y3WIM fo/MKHO ocTaBaTbCs Mo HanpsbkeHvem |/CPV oT gaHHOro
NCTOYHMKA B TeYeHre 1 MUHYTbI, W Mocse 3Toro, IM60 OCTaBaTbCA MOAKTIOHEHHBIM K 3TOMY e WCTOYHUKY, 60 MOXET
ObITb NEPEKIYEHO HA APYroli UCTOUHMK |/Ccpv, HE CBSI3aHHbIN (PU3NYECKU C UCMbITATE/TbHON YCTaHOBKOW, DOpMUPYIOLLEI
MMMNy/IbCHOE BO3AeNCTBMe, [4/1A TOro 4Tobbl 0CBOGOANTL UCMbITaTe/IbBHOE MECTO /11 MOHTaxXa W NOATOTOBKY CriefytoLero
obpasua Y3UI. B gaHHOM cnyyae, Nepek/IveHne ¢ OAHOr0 UCTOYHMKA Ha [pyroii fo/MKHO 3aHnMaTb MeHee 30 cekyHA,
Tak Kak B 3TOM MHTepBasie BPEMEHN He NMPOU30MAET CYLLECTBEHHbIX OTK/IOHEHWUI B KOHTPONMPYEMbIX NapameTpax obpas-
L@, B YaCTHOCTW 3TO KacaeTcsl akTMBHOI cocTaBnstoLlein Toka yepes Y3UM.

VcnbiTaTesibHble LUKl YKa3aHbl Ha PUCYHKe 4.
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Mpn ncnbiTaHnn Y3UM no knaccy | npuknagbiBaloT MMNynbcbl Toka 8/20 ¢ NMKOBbIM 3HayYeHWEM, COOT-
BETCTBYOLMM /imp.

Mpn ncnbiTanum Y3UIM no knaccy Il npuknagbiBaloT uMnynbcbl Toka 8/20 npwu /n.

Ecnn Y3UNM knaccudpuunpoBaHbl Mo knaccy ucneitTaHuii | u ll, 370 ucneiTaHMe NpoBOAAT OA4MH pas, npu
3TOM BOMNPOC O 60/iee XeCTKUX napamerpax UCNbITaAHUA 4159 060MX K1AacCOoB NOAJIEXUT COINacoBaHU C 13-
rTOTOBUTENEM.

McnbiraHve
My nbCHbIA TOK B paboyeM pexvmMe
Uepy
15 MyH
35 MWH 35 MVH

PurcyHok 4 — Cxema BpeMeHHbIX MHTEPBaVI0B /19 UCMbITaHWiA Knaccos | 1 Il B paboyem pexume

WHTepBan mexpay OTAENbHbIMW UMNynbcamu cocTtaBnser 50—60 ¢, nHTepBan mexgy rpynnamv um-
nynscos 30—35 MuH. B nHTepBasie mexagy rpynnamy MmnysibCoB nogavya nuTaHua K UCnbiTyemomy obpasuy
He TpebyeTcH.

Tok cnepyeTt 3anucbiBaTb MpU KaxAOM WMMOY/bCe, W MPU WUCNbITAHUU HE [O/KHO 6biTb Mpo6oeB unn
nepekpbiTUii B 06pasuax.

7.4.2.5 WcnbiTaHua knacca | B LOMNO/THATENIbHOM pexume

B vcnbiTaHun yepes Y3UI nponyckalT UMMy bCbl TOKa, HapawBaeMble MOCTEMNEHHO A0 /jmp.

Y3UM noakntyaT K UCTOYHMKY NUTaHWSA corniacHo 7.2.3.2. Tlocne NpuioXeHns Kaxpoi rpynnel MM-
Ny/bCOB W NOC/Ie OTK/I0YEHUA NOC/IeHEro conposoxjatrLiero Toka (npu Hannuun) Y3UIM [oKHO elle ocTa-
BaTbCA MOJ HanpsXkeHnem He MeHee 1 MUH AN NPOBEPKM HAMNpPsXXeHUs NOBTOPHOrO0 BO3HWKHOBEHUA pa3spsaga.
Mocne nocnepgHeli rpynnbl UMNYAbCOB M NO nctedeHun 1 muHyTel Y3UIM npogonxaeT octaBaTbes npu Ucpy
He meHee yem 30 ceKkyHf € nocregywmnmm 15 MUHyTaMu Ana NpoBepku ctabunbHocTU. C 3TONM Lenbio Harpy-
304Has CNoCcO6HOCTb MO TOKY KOPOTKOIO 3aMblKaHWS CMI0BOTrO MCTOYHMKa (Npy Ucpy) MOXET 6biTb MOHMXEHA
bo 5A.

NMNynbCbl TOKa TOW e MOMAPHOCTU, YTO M UCMOJb3YyEeMbIl UCTOYHUK NUTAHUSA AOJ/DKHbI NOofaBaTbCA Ha
ncnbiTyemblii o6pasel, B cnefylolemM nopsigke:

a) oauH nMmnynbc Toka npu 0,1 /jmp; u3mepeHue TeN/I0BOK CTabuUNbHOCTH; OXNTaXAeHne A0 TeMmnepartypbl
OKpyXXatolliero Bo3ayxa;

b) 04MH MMNynAbc Toka npu 0,25 /imp; n13MepeHne Tens0BON CTabuNbHOCTK; OXNaxgeHne Ao Temnepary-
pbl OKpY>XXatoLiero Bo3ayxa;

C) ogMH nmnynbc Toka npu 0,5 /imp; 1amepeHne TeENIOBOIN CTabMAIbLHOCTU; OX/1aXAeHne 40 TeMmnepaTypbl
OKpyXatLjero Bo3ayxa,;

d) oguH umnynsc Toka npu 0,75 /imp; n3amepeHne TennoBol CTabuUIbHOCTU; OXaXAeHue Ao Temnepary-
pbl OKpYyXXatoLiero Bo3ayxa,

€) o4uH uMnynbc Toka npu 1,0 /imp; uamepeHne TeNn0BOl CTabuNbHOCTH; OXNax4eHne 40 Temnepartypbl
OKpy>XXatoliero sosgyxa.

Cxema BpeMeHHbIX NHTepBanoB npueefeHa Ha pucyHke 5.

JononHntenbHoe ucnbiTaHne B paboyem pexume Ans knacca ucnoitaHuin | npy Ucpy B TeyeHne n nocne
Kax4oin nogayv MMnynbCOB TOKA.
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0.Aimp 0.25/jmp 0.5/jmp 0.75/imp A ONmp
L L L L
ACPV nCPy ucpv ACPV Ocpv
5A 5A 5A 5A 5A
15 MyH 15 MuH 15 MvH 15 MuH 15 MvH

PucyHok 5 — Cxema BpeMEHHbIX UHTEPBA/IOB A/151 UCMbITAHWI Knacca | B AOMOSTHATESIbHOM peXxumMe

7.4.2.6 WcnbiTaHua knacca lll B pabouem pexume

Y3WIM HaxoguTca nog HanpshkeHnem Ucpy. OXumaaemblit TOK KOPOTKOTO 3aMblKaHUS MCTOUYHUKA NUTaHUSA
[O/KeH cooTBeTcTBOBaTh 7.2.3.1 1 7.4.2.3 B npouecce NpUIoXeHusa rpynn MMnynbLcos. locne npunoxeHuns
KaXgoi rpynnbl MMMY/bCOB W NOCAEe OTKNYEHUA NocnefHero conpoBoxaarwLero Toka (npyu Hannuuun) Y3UI
[OJ/IKHO ele ocTaBaTbCA NOA HanpshXeHWem He meHee 1 MWH ANA NPOBEPKM HanpsXXeHus NMOBTOPHOro BO3-
HUKHOBeHMA paspsaga. MNocne nocnegHeit rpynnbl UMNYAbCOB UM MO nctedyeHun 1 muHyTel Y3WUIM npogonxaet
ocTtaBaTbca npu Ucpy He meHee yem 30 cekyHA € nocnegywwumun 15 MuHytamu gns npoBepkn cTabubHO-
ctn. C 3TOli uenblo Harpy3oyHass cCnoCO6HOCTb MO TOKY KOPOTKOTO 3aMblKaHMsl CUNOBOro UcTovHuka (npu Ucpy)
MOXeT ObITb NOHMXeHa A0 5 A.

Y3WM ucnbiTeiBAOT TPEMA rpynnaMyn no nNATb NOSIOXKUTENbHBLIX UMMNY/bCOB, COOTBETCTBYOWMX UocC.

Cxema BpeMeHHbIX UHTepBasioB npuBefeHa Ha puUcyHke 6.

VcnbiraHve
VIMNybCbl KOMBMHMPOBAHHOM
BO/MHbI

30-35 mvH 30-35 MuH
PucyHok 6 — Cxema BpeMeHHbIX MHTEPBasIOB [/ UCMbITaHWiA knacca lll B pabouem pexume

VIHTepBan mexay otaenbHbiMU MMNynbcaMu coctasnsaet 50—60 ¢, nHTepBan Mexay rpynnaMmu umnysb-
coB — 30— 35 muH.

B nHTepBane mexay rpynnamy MMNynbLCOB nojada NuUTaHus K ucnbitfyeMoMy obpasuy He TpebyeTcs.

Tok cnefyeT 3anucbiBaTb MPU KaxAOM MMMy/AbCe, W NPU UCNbITAHWW HEe [O0/MKHO ObiTb Npo60eB wau
nepekpbITUiA B obpasuax.

7.4.2.7 Kputepumn cOOTBETCTBMSA A1 BCEX UCMbITaHUli knacca | B paboyem 1 AONOHUTENILHOM pexume.

MpumeHsaT KpuTepun cooteeTcTeus A, B, C, D, E, F, G n M cornacHo tabnuuye 5.

7.4.3 PasbeguHuTenn n 6esonacHas pabotocnocobHocTb Y3UI npu neperpyske

7.4.3.1 NcnbiTaHMe Ha TEPMOCTOMKOCTb

Y3WI BblgepXuBaloT B HarpeBaTesibHOW kamepe 24 yaca npu Temnepartype 80 °C 15 K

MpumeHsaT kKpuTepum cootBetcTBusa C n G cornacHo tabnuue 5.

7.4.3.2 VicnbiTaHMe Ha TenaoByk CTabuibHOCTb

7.4.3.2.1 MNapameTpbl UCNbITaHNUA

[JaHHasa npoueaypa npefHasHadeHa ansa Y3UM gByx BUAOB KOHCTPYKLUIA:

- Y3WM, cogepxawme TONbKO OrpaHMynBatoLme KOMMNOHEHTbI, NoAsexart npoueaype a).

- Y3WI, copgepxalwme orpaHnumarome n KOMMyTmpytowme KOMNOHEHTbI, noanexart npoueaype b).

7.4.3.2.2 MopgrotoBka 06pasu,oB

Ansa Y3WUM, nmetow,ero HeIMHEWHbIE 3/IEMEHThI, BK/IKOYEHHbIE NapanfenbHo, gaHHOe UChbiTaHne [0sK-
HO BbINOMIHATLCA A8 KaXA0ro nytn Toka Y3WM, nMmerowero cekumno pasgefibHblX U He3aBUCUMbIX pasbefnHu-



FOCT IEC 61643-31—2023

Tenel, Npy OTCOEAUHEHMNU/OTKIIOYEHUN BCEX OCTasibHbIX TOKOBbIX NyTel. Ecnn anemeHTbl O4HOrO U TOrO Xe
TMMa “ C OOHUMU W TEMM Xe napameTpamMy COeAuHEeHbl napassieslbHO, U UOEHTUYHbIE YacTu U KOHCTPYKLNA
NCNONb3YITCA ANA KaXAO0ro OTAE/IbHON CeKunn pasbefuHuUTesNIeil, OTHOCALLENCS K KaXAOoMy W3 yKa3aHHbIX
KOMMOHEHTOB, MCNbiTaHWe N06bIX TPEX U3 YKa3aHHbIX WAEHTUYHbIX MyTel TOKa MOXeT BbINOMHATbL TpeboBa-
HMe K Tpem obpasuam.

Nto60li KOMMYTUPYIOLWNIA HaNpsHKeHNe 3/1IEMEHT, COeAMHEHHbI nocrefoBaTeNlbHO C OrpaHUyYMBalOLW UM
HanpsHXXeHne 371eMeHTOM, A0/DKEH 6blTb HAKOPOTKO 3aMKHYT MeAHOW MpOBOJIOKOW Takoro gvameTpa, 4Tobbl
OHa He pacniasufiiacb B X04€e UCMbITAHUA.

N3rotoBuTenb JO/KEH NpefocTaBuTb 06pasiibl, NOATOTOBJ/IEHHbIE B COOTBETCTBUMN C BbllleYyKa3aHHbIMU
TpeboBaHUAMMU.

a) Mpouepypa mncnbiTaHna ons Y3UI, nMmerowero To/1bKO orpaHnymMBatrolne anemMeHTbl

NcneiTyemble obpasubl NOACOEAUHAT K cTabunusnpylowemy AMHENHOMY MCTOYHUKY NUTaHUSA NOCTO-
SAHHOIO TOKa.

HanpshkeHne AO0NMXKHO ObiTb A4OCTATOYHO BbICOKMM, 4TOOLI Yepe3 Y3UIM npoxoaun Tok. [na 3TOro mucnbl-
TaHWA TOK yCTaHaB/IMBAKOT Ha MOCTOAHHOE 3HayeHue. [lonyck Anasa ucnelTatesibHOro Toka cocrtasnaet +10 %.
VicnbiTaHne HauynHawT ¢ 2 MA NMOCTOSHHOTO TOKa AN nepBoro o6pasya unu npu L/CPV, ecnn ocTaTouYHbIA TOK
npu Ucpy yxe npesbiwaeT 2 MA NOCTOAHHOIO TOKa.

3atem gaHHOe 3HavyeHue ToKa No3aTanHo NoBbIWAaT N60 Ha 2 MA, Tn60 Ha 5 % OT npeablgyLero 3Ha-
YeHWs perynpyemMoro ncnbitTatesibHOro Toka, Bbibupas 60sbliee 3HaYeHune.

[na aByx ocTaBlMxca 06pa3LoB CTAPTOBYIO TOUYKY MEHSOT C 2 MA Ha TOK, COOTBETCTBYIOLWMWI 3HAYEHWIO,
Ha NATb 3TanoOB HWXe TOro, MpyM KOTOPOM Obl1 OTCOEAMHEH NepBbii 0bpased,.

Kaxpablii aTan npogos/mkalT A0 AOCTMXKEHUA TENnJ0BOW cTabunbHOCTU (T. €. USMEHEHUA TeMnepartypbl B
camMoil ropsiueii Touke meHee 4yem Ha 2 K B TeyeHme 10 MUHYT).

Bo BpemsA uUCMbITAHUA MOCTOAHHO WU3MEPSAT TeMmnepaTypy Ha NOBEPXHOCTW B camoli ropsyeli Touyke
Y3Un (tonbko gna Y3WNM co cBo60AHLIM [OCTYNOM) U TOK, Npoxoasauwmnii yepes Y3UM.

Camyto ropsaydyto Touky Y3UI MOXHO onpefennTb NPO6HbIM McCMbiTaHMEM NMbBo n3MepeHnem Temnepa-
TYPbl B HECKOJIbLKMX TOYKaX.

WcnbiTaHve npepbiBalT, eCNn BCe UCNbITyeMble HeNUHelHble 3/1IeMeHTbl OTKI4YeHbl. HanpsxeHue ga-
Nlee He [0/DKHO NOBbIWATLCA BO M3bexaHue BbIXofa U3 CTPOS pasbeAnHUTENEN.

MpnmeyaHne 1— Pa3nom 3nemMeHTOB cam Mo cebe He cumTaloT OTCOEAMHEHNEM.

Ecnu HanpshkeHne Ha BbiBogax Y3WI ctaHoBuTCcsa Ha 10 % Huxke, yem |/CPV B npouecce ucChbiTaHus,
UCMbITYEMbI1 06pa3el, 0TCOeANHAT OT NCTOYHMKA NUTaHUA 1 nogcoeaunHsoT npu |/CPV k BbiIcOKOaMNepHoMy
WCTOYHUKY NMUTAHUA MOCTOAHHOIO TOKA C HOMMWHA/IbHbIM TOKOM KOPOTKOrO 3aMblKaHWA, YCTAHOB/IEHHbIM WU3-
rotoBuTe/IEM, COCTaBAALLWNM Makcumym 5 KA. lepexon oT onpeaeneHnsa CHUXeHUAa HanpsXXeHua Ao nofco-
eAVHEHNS UCNbITYEMOro UCTOYHUKA K BbICOKOAMMEPHOMY WUCTOYHUKY NMUTAHUA MOCTOSAHHOTO TOKa He AO0JIKEH
npesbiwaTtb 100 mc. O6pa3ey, ocTaeTcsa NOACOEANHEHHBIM K BbICOKOAMMNEPHOMY WUCTOUYHMKY MUTAHUSA NOCTO-
AHHOIoO TOKa B TeyeHue 15 MUHYT.

MpumMedyaHune 2— XapakTepUCTUKN CTABUAN3MPYIOLLErOo UCTOUYHMKA NMUTaHUS AO/MKHbI ObiTb TAKOBbIMU, YTOOLI
npy BHE3anHoOM MOBbILIEHUM TOKa M3-3a OTKa3a OrpaHNyYnBaloLLEro 3/ieMeHTa BbIXOAHOE HanpsbkeHue nagasno Huxe 3Ha-
yeHuss UCPV.

b) Mpoueaypa ucnoitaHna ansa Y3UM, cogepxaliero KOMMyTUPYOLLUE 3/1EMEHTbI, BK/IHOYEHHbIE
rnocneposaTesibHO C APYTMMU 3/1EMEHTaMun

Y3UMN nopcoepuHsaT npu Ucpy K BbICOKOAMMNEPHOMY SIMHEAHOMY MCTOYHWUKY MUTAHUA MOCTOSIHHOrO
TOKa C Harpy3o4HOW CMOCOBHOCTLIO MO TOKY KOPOTKOrO 3amblKaHWUs, KOTOPbIA He orpaHuuymBasn Obl TOK A0 Tex
nop, noka He cpaboTtaeT O4MH U3 pasbeAnHUTENEN.

Hanbonblee 3HayeHne TOka He AO/DKHO NpeBblWwaTb 3HAYEHNEe HOMUHA/IbHOTO TOKa KOPOTKOro 3aMbliKa-
HWS, YCTAHOB/IEHHOE U3rOTOBUTENEM.

Ecnu npoTtekaeT He3HaUMTe IbHbIA TOK, MPUMEHSAIOT Npoueaypy MCNbiTaHuA a).

MpumedyaHune 3— lNog «He3HAUNTENBHLIM TOKOM» NogpasyMeBatoT, YTo Y3 He BOLWIO B COCTOSIHME NPOBO-
AMMOCTY (T. €. OCTaeTcsl B COCTOSHUM TEMN/I0BOI CTabUIbHOCTY).

7.4.3.2.3 Kputepun cooTBETCTBUA
MpumeHsaT KpuTepuu cootsetcteua C, | 1 M no Tabnuue 5. bonee T0ro, NPUMEHSAIOT KPUTEPUMN COOT-
getcTBUA H 1 J gna Y3WM, knaccuuymnpoBaHHbIX cornacHo — (C BUAOM OTKa3a «06pbIB LEenu») n kputepum
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cootBeTCcTBUA P 1 Q ana Y3WN, knaccuduunpoBaHHbIX COrnacHo — (C BUAOM OTKa3a «KOPOTKOe 3aMblkaHue
uenm»).

Kpome TOro, npesbllleHne TemnepaTypbl noBepxHocTn Y3WIM ansi BHyTPEHHEW YyCTaHOBKM BO BPeEMS U
nocsie UCnbiTaHUS AO/MKHO 6biTb MeHee 120 K 1 meHee 80 K cnycTa 5 MUHYT nocne OTKAKYEHUSA BCEX WUCMbI-
TYyeMbIX HeIMHEWHbIX KOMMNOHEHTOB.

7.4.4 VicnbiTaHne B pexume nospexaeHnsa Y3

7.4.4.1 TloaroToBKka 06pasLoB

7.4.4.1.1 O6uime NosoxeHus

M3roToBuTENb AO/HKEH NpefocTaBuTbL 06pasLbl, NOAFOTOB/AIEHHbIE B creayloleM nopsgke, AN8 KOMMo-
HEHTOB, NOAK/IOYEHHbIX MeXAy N6bIMM BUAAMW 3alUTbl: NOOXUTENbHAA KieMMa — oTpuuaTtesnibHasa Knem-
Ma, oTpuuartenbHas knemmMma — BbiBOA4 PE unu nonoxutenoHaa knemma — BbiBO4 PE.

7.4.4.1.2 O6uwas mHopmayus

Ecnn Y3UM nmeeT TONbKO OAUH OrpaHMYMBalOLMA 3/IEMEHT WU/IM HECKOJ/IbKO 3/1EMEHTOB, COEAUNHEHHbIX
nocnenoBatenbHO, AaHHbIE 3/IEMEHTbI HEOO6XOAMMO 3aMEHUTb 3NIEMEeHTaMy Takoro Xe Tuna, HO CO 3HaYeHu-
em |/1mA, paBHbiM 50 % — 60 % MCXOAHOrO 3HA4YeHUs.

Bce npouve xapakTepucTuku 3/1eMeHTOB-3aMeHUTeNell, HanpuMmep, napamMmeTpbl UMNYNAbLCOB, pa3Mepsl,
OOJ/DKHbI ObITb TAKUMK Xe, KpOME XapaKTepUCTUK, CBA3aHHbIX C BbiIGOpOM HanpsbkeHus |/1mA. Apyrne yactu
Y3WN, Hanpumep, pasbeAuHnUTeNun, KNneMmbl, pa3Bofku AO/KHbl OCTaBaTbCsa 6€3 N3MEHEHWIA.

7.4.4.1.3 AnbTepHatuBa 1

Ecnn Y3WUI copepxuTt gBa MAEHTUYHbIX OrpaHnymMBaoLLMX a/ieMeHTa, COegMHEHHbIX NocnegoBaTesbHo,
OAMH M3 YKa3aHHbIX 3/IEMEHTOB A0/IKEH OblTb 3aMEHEH Ha COOTBETCTBYHWOLW NI MefHbI 610K (CM. PUCYHOK 7).

OTpenbHasa naptus, cocToswas n3 Tpex o6pasyoB, HeobxoauMa 4/ KaxAoro oxugaemoro Toka. Ecnm
orpaHnyMBalroLLLMe 3/1IEMEHTbI UCMbITYEMOro Buaa 3aluTbl, BKAOYAA UX BHYTPEHHWE COeAMHEHUA U nonepey-
HOe ceuyeHve, okpyxawline maTtepuansl (Hanpumep, CMOJbI) U YNakoBKY, HE ABMATCA WAEHTUYHbIMMW, WC-
NbiTaHWe JO/HKHO 6bITb NOBTOPEHO MOCPEACTBOM KOPOTKOrO 3aMblKaHUsS OA4HOFO M3 APYTMX OrpaHuymBaroLLLmx
3/1EMEHTOB.

1—2: Touka COeNHEeHNA C ncnblTyembliM BUAOM 3alUNThbI;
A: paszbeguHUTENb, NPU HaINYUW;
B: nocnepnoBatesibHO coeaAnHEHHOe yCTpOIZCTBO orpaHn4yeHna Hanps>XXeHuna, Hanpumep, MeTal‘IOKCVI,D,HbIVI BapucTop,
C: Y3 6e3 n3MeHeHuit;
D: Lenb KOPOTKOro 3amMmblkaHnA
PucyHok 7 — lMpymMep noarotoBku obpasua A1s nposepku nosegeHus Y3 npy noBpexaeHnm

7.4.4.1.4 AnbtepHatusa 2

Mcnonb3oBaHWe HeM3MEHEHHOro obpasua, HO BK/TIOYEHHOrO NPU UCMbITATENILHOM HanpsXeHUn, ykasaH-
HOM B 7.4.4.2.1 wnn 7.4.4.3.1, paBHom 2 |/CPV/1,2 nnn gaxe Bbille, N0 COrNacoBaHWUI0O C N3rOTOBUTEEM.

7.4.4.2 WVcnbitaHusa Y3UM ¢ Buaom oTkasa «06pbIB Lenu»

7.4.4.2.1 VcnbiTaTesibHass ycTaHOBKa M npoueaypa npoBefeHns UChbiTaHus

Y3WUM n pazbefnHuTenn, ecnn ykasaHbl U3roToBuTesiemM, MOHTUPYIOTCA B COOTBETCTBUMN C UHCTPYKLUAMU
N3roToBUTENA W MOACOEANHAIT K NPOBOAHMKAM TOKa C MakCMMasibHbIM MOMepeyHbIM CeyYyeHWeM B COOTBET-
CTBUW C UHCTPYKLMAMUN N3TOTOBUTENS.
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Y3WIM cnepyet NnoACOEANHATL K UCTOYHUKY NUTAHUA B COOTBETCTBUM C 7.2.3. cnbiTaHne nNpoBoOAAT ANs
KaX[oro v3 criefylmx oxXnaaemMmblX TOKOB KOPOTKOrO 3aMblKaHWA.

Ecnu ncnonb3yeTtca ucnbiTatesibHbIl UCTOYHUK NUuTaHusa PV4;

- IK3PV (0/+5 %);

- 10 A (0/+5 %), HO ucknunTensHo npu /K3PV Bbiwe 10 A.

Ecnn ucnonb3yeTtcsa ncnbiTaTesibHbli UICTOYHMK NuTauns DC3:

-2,7/SBCPv(0/+5%);

-W v (0/+5 %);

- 10 A (0/+5 %), HO ncknunTensHo npu /K3PV Bbiwe 10 A.

Mpn ncnonb3oBaHUM UCTOYHUKA NUTaHua DC3 gna ucnbiTaHUA € 0OXUAaeMblM TOKOM KOPOTKOrO 3aMbl-
KaHus, paBHbiM 2,7 /K3PV. nnaBkuii npefoxpaHuTenb NOACOEAMHAETCA nocnefoBaTesibHO K UCNbITYyeMOMY 06-
pasuy B uensax obHapyxeHus. [LaHHbI nnaBkuii NnpefoxpaHuTesb AO/KEH MMEeTb WUHTerpasibHoe 3HavyeHue
nnaBneHus |2t He BbilWEe 3HAYEHUS MIABKOTO NPefoXPaHUTesNi C XapaKTepuCcTUKOn gPV 1 HOMUHAaNbHbLIA TOK,
paBHbI /K3PV. 3roTtoButens Y3UI MoxeT npefocTtaBuTb MHpopMaLnto o 60/1ee HU3KOM 3Ha4YeHUn MAaBKOro
npegoxpaHuTtens.

MpumMmedyaHne — XapakTepucTukm nnaskux npegoxpaHutenein gPV no IEC 60269-6.

Ana Y3WUM, He cCOOTBETCTBYIOLWMNX BPEMEHHBIM KPUTEPUAM COOTBETCTBUA, UCMbITAHNE MOXET ObiTb MO-
BTOPEHO C YyBEJINYEHHbLIM UCMbITATE/IbHbIM HanpsXXeHnem. Ecnum BpemMeHHble KpUTepun COOTBETCTBUA CHOBA
He OOCTUTHYTbI, faHHas npoueaypa MoxeT ObiTb NOBTOPEHA.

Kpome Toro, HanpsikeHue 3anyckawLllero curHana, cosfaBaemMoe reHepaTtopom WMMY/IbCHOro Hanps-
XeHusl, onmcaHHoro B 8.1.3 IEC 61643-11:2011, gocTaTo4HO BbICOKOE ANA npuBegeHus nwbbix nocneposa-
Te/IbHO COEeAMHEHHbIX KOMMYTUPYIOLNX 3/1IEMEHTOB B COCTOAAHME MPOBOAMMOCTU NOJAaeTcA Ha (hakTuveckuii
NCNbITYEMbIA BUA 3aLUThI.

Ecnv KOMMYTUPYOLW WA 3NeMeHT He NOAAEPXKUBAET COCTOSAHUE NPOBOAMMOCTH, UCNbITaHNE MOXET ObiTb
MOBTOPEHO C NCMOJIb30BaHMEM OAHOr0 U3 CNefyloLWmnX BapuaHTOB:

- KOPOTKOE 3aMblKaHWe KOMMYTUPYIOLWEro afieMeHTa, uim

- UICNO/Ib30BaHME OrpaHNYMBAlOLLErO 3/IeMeHTa ¢ 60n1ee HU3KUM |/ 1mA, nnmn

- MOBbILWEHNE UCMbITATE/IbLHOTO HaNPAXeHUs.

7.4.4.2.2 Kputepuun cooTBeTCTBUSA

TOK UCTOYHMKA NMUTAHUA OTKIOYAETCA BHYTPEHHUM WU BHEWHUM pasbeguHutenem Y3UTI:

- MeHee 4yeM 3a 60 cekyHA npu ncnonb3osaHun PV4 ¢ /K3PVunmn DC3c 2,7 /K3PV. B npouecce ncnbiTaHuit
c ucnosb3oBaHuem DC3c 2,7 /K3PV nnaBkuii npegoxpaHnTesnb A 06HApPYXEHUA He NMPUBOAMTCSA B AENCTBUE;

- MeHee yeM 3a 5 MUHYT nNpu ncnosib3osaHnn DC3 c oxmpgaemMbliM TOKOM KOPOTKOTO 3aMblKaHUSA, PaBHbIM
aPXn

- MeHee yem 3a 20 MUHYT nNpu ncnonb3osaHun PV4 nnun DC3c oxmpgaemMmbiM TOKOM KOPOTKOrO 3aMblKaHUA
10 A.

MpumeHstoTcs kputepun cootBeTcTBua C, H, I, J, L u M cornacHo tabnuue 5.

7.4.4.3 NcnbiTaHna gna Y3UM ¢ Buaom oTkasa «KOpPOTKOE 3aMblKaHue Lenn»

7.4.4.3.1 VcnblTaTenbHasa yctaHoBKa v npoueaypa npoBefeHns UCnbiTaHUs

Y3WI MOHTUPYIOT B COOTBETCTBUU C MHCTPYKUUAMU W3TOTOBUTENSA U NOACOEAUHAIOT MNPOBOAHUKAMWU C
MakCUMasibHbIM NonepeyHbiM CevyeHUeM, yKasaHHbIM B WUHCTPYKLMAX U3rOTOBUTENA.

Y3UI [0/MKHO NOACOEAUHATLCA K MCTOYHUKY MUTAHWA B COOTBETCTBUM C 7.2.3. McnbiTaHue npoBOAAT
ONA KaXaoro u3 crefylowmnx oXxXnaaemMblX TOKOB KOPOTKOro 3amblKaHUA.

Ecnu ncnonb3yetcsa ucnbliTaTesibHbIA MCTOYHWK NUTaunsa PV4:

- IK3PV (0/+5 %);

- 10 A (0/+5 %), HO ucknunTensHo npu /K3PV Bbiwe 10 A.

Ana Y3WM, He cOOTBETCTBYIOLWMNX BPEMEHHBIM KPUTEPUAM COOTBETCTBUA, UCMbITAHNE MOXET ObiTb MO-
BTOPEHO C YBE/NIMYEHHbLIM MCNbITATENIbHLIM HanpsXeHnem. Ecnv BpeMeHHble KpUTepuy COOTBETCTBUA CHOBA
He OOCTUTHYThI, AaHHaa npoueaypa MOXeT 6biTb NOBTOPEHA.

Kpome ToOro, HanpsikeHue 3anyckawwero curHana, cosfjaBaemMoe reHepaTtopoM WMMY/IbCHOro Hanps-
XeHunsl, onmcaHHoro B 8.1.3 IEC 61643-11:2011, gocTaTo4HO BbICOKOE ANA npuBegeHus nwbbix nocneposa-
TeNIbHO COEeAMHEHHbIX KOMMYTUPYIOLWMX 31EMEHTOB B COCTOSSHME NPOBOAMMOCTU Nofaetcs Ha pakTuyeckuii
NCNbITYEMbIA BUA 3aWUThI.

Ecnu KoMMyTupylOLWniA 3N1eMeHT He NoAAepPXKNBaEeT COCTOAHME NPOBOAMMOCTU, UCMbITAHUE MOXET BbiTb
NMOBTOPEHO C UCNOJMIb30BaHWEM OAHOr0 M3 CNefyloLWmnx BapuaHToB:
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- UCNOJSIb30BaHUEe orpaHMymBatoLero afiemMmeHTa ¢ 6osee HU3KUM L/AmA, nnn

- MOBbIWEHNE UCMbITATENIbHOIO HanpsXeHus.

7.4.4.3.2 Kputepun cooTBeETCTBUA

Ona Y3WUM, ona koTopbiX NPOM3BOAUTENb YKa3blBaeT PexXWM KOPOTKOro 3aMblKaHWSA Kak Buf OTKasa
Y3WI, gaHHblli pexum 0KeH AocTuraTbes:

- MeHee 4yeM 3a 60 cekyHg nNpu mcnonb3oBaHum PV4 c oxnpgaeMblM TOKOM KOPOTKOro 3amblikaHus /K3PV.

- MeHee 4yeMm 3a 20 MUHYT nNpu ucnosb3osaHun PV4 c okungaembliM TOKOM KOPOTKOro 3ambikaHus 10 A.

MpumeHstoTcs kputepun cooteetcTeus C, |, M, L, P n Q cornacHo ta6bnuue 5.

7.4.5 3nekTpunyeckas NMPOYHOCTb U301ALUN

7.45.1 O6uWMe NONOXKEHNA

Y3WIM HapyXHOWN yCTaHOBKM UCMbITbIBAKT MEXAY BbiBOAaMW 6€3 BCTPOEHHbIX yacTeil. B xoge mncnbiTa-
Husa Y3WIM nopBepratoT ob6pbi3rmBaHuto cornacHo 9.1 IEC 60060-1:2010.

Y3WUM BHyTpeHHel YCTaHOBKM UCMNbITbIBAIOT COM1acHO nepevyucneHusm a) uM b) nyHkta 8.3.6
IEC 61643-11:2011.

Y3WM ncnbiTbiBAlOT HAMPSXXEHNEM NOCTOSAHHOIO TOoKa CorfacHo Tabnuue 8. HaunmHasi ¢ NOMOBMHbI yKa-
3aHHOro 3HaYyeHus, HanpsxeHue NoBbIWAKT B TeueHne 30 cekyH/ [0 MOJSIHOTO 3HAYeHWUs, KOTopoe 3aTeM Bbl-
OepXunsawT B TeyeHne 1 MuH.

Tabnunuya 8— dnekTpmyeckas NPOYHOCTb U30ASAUMN

OnutenbHoe pabouee gasnexve Y3UI, B VcnbiTaTesibHOe HanpsXeHne NMoCTOAHHOrO Toka, KB
ACPV - 100 11
100 < L/cpv<200 1,7
200 < Ucpy < 450 2,2
450 < Ucpy < 600 3,3
600 < Ucpv< 1200 4,2
1200 < L/cpv< 1500 5,8

7.4.5.2 Kputepun cooTBeTCTBUSA

Mpy ncnblTaHUU HE AO/HKHO NpoucxoauTb o6pasoBaHue Ayrn unm npobos, ogHako AonyckalwTcsa YyacTuu-
Hble pa3psafbl, eCvm U3MEHeHMe Hanps)XXeHua npu paspsge coctaBnser meHee 5 %.

VICTOYHMK NUTaHnA, NPpUMEHSeMblli NPU UCNbITaHWK, NOCEe TOro Kak OH 6bl1 OTperynpoBaH Ha ucnbita-
TesibHOe HanpshkeHne npu pasoMKHYTbIX BbiBOAAX, 0O/KEeH ob6ecneynBaTb TOK KOPOTKOro 3aMblKaHUA nopsaaka
200 MA npu 3aMKHYTbIX HakopoTKO BbiBOgax. Pene makcumanbHOro Toka, ecniv umeeTcs, fO/MKHO cpabaThbl-
BaTb, €C/NIN TOK MCNbITaTesibHOW uenn npeBbicuT 100 MA. YCTPONCTBO ANA U3MEPEHUs UCNbITaTe/IbHOrO Ha-
NpsXeHUs OO/HKHO MMEeTb NMOrpelwHocTs He 6onee +3 %.

7.4.6 [AnuTenbHbI TOK /Cpv

7.4.6.1 O6wme nonoxeHuns

Vi3mMepeHus BbINOMHAKT MPU UCNOMb30BaHUM UCTOYHMKA MUTAHUA NOCTOAHHOrO Toka npu l/cpv mexay
NONOXUTENbHOW 1 oTpuuaTenbHOW knemmamu Y3UTI.

3anucbiBaloT NOCTOAHHbIE TOKW, NpoTekawuwme (UCKNYas NYyNbCUPYIOLLYIO KOMMNOHEHTY NOCTOSHHOrO
TOKa) Yyepes MOoMIOKUTESIbHYI0 N OTPULATENbHYIO KNEMMY.

7.4.6.2 Kputepum COOTBETCTBUA

Mi3amMepeHHble 3Ha4YeHns NoTpebaeHNs AINTENBHOTO TOKa He AO/DKHbI NpeBblWaTh 3HAYEHUS, YKa3aHHble
n3rotoButesieM cornacHo 6.1.1.

7.5 MexaHn4yeckue mncnbltTaHna

7.5.1 TlMpoBepKa BO34YLWHbIX 3a30p0B U NYTU YTEUYKN
Y3WIM 6bITOBOrO M aHaNorMyHOro HasHavyeHus LOJIKHbl O6biTb paccuuTaHbl Ha cpefy CTENeHblo 3arpsas-

HeHUsa 2.

Y3WUM pna npuMmeHeHUA B cpefe ¢ 60nee XeCcTKMMU YC/IoBUAMW MOryT noTpeboBaTb cneyuasibHbIX
Mep, Hanpumep, cneyuanbHblii KOPNYC UM AONONIHUTENbHASA 060/104Ka, KOTOpasi CMOXET rapaHTupoBaTb AN
Y3WI 3awuTty oT CTENEHN 3arpA3HeHus 2.
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MpumevyaHne — Kopnyca Y3 6e3 BEHTUIALMOHHbIX OTBEPCTUIA CUUTAOT 06ECNedVBaOWUMY afEKBATHYIO
3aLLMTy, AOCTATOYHO OrpaHMYMBAaIOLLYIO 3arpsa3HeHne 1 No3BONSIOLLYIO YAOBNIETBOPUTL TPEOOBAHMIO K CTEMNEHN 3arpsA3He-
HUA 2 B YaCTU BHYTPEHHUX NyTeW yTeuku.

K Y3UM pna HapyXHON yCTaHOBKM W HepocTynHbiX Y3WUIM npuMeHSAT cTeneHb 3arpsa3HeHuns 4. Ans
BHYTPEHHUX MyTEW YyTEeUYKn OHa MOXeT ObiTb MOHUXEHA A0 CTeneHu 3arpsA3HeHns 3 nNpu yca0BUM NPUMEHEHNS
COOTBETCTBYHOLWEN 060104KM, 06ecneymnBaloLLeil YCNOBUSA CTENEHMN 3arpsA3HeHns 3.

PaccTosHua Mexay anekTpofaMn UCKPOBbLIX PaspAgHUKOB He CHMTalOT BO3AYLIHbIMU 3a30pamu unu ny-
TAMU YTEUKN.

7.5.2 Kputepun cooTBeTCTBUA

Bo3gylHble 3a30pbl U MYTW YTEUKN HE AO/DKHbI 6biTb MEHbLUE 3HAYeHWI, YKa3aHHbIX B Tabnuuax 9 un 10,
N NpUMeEHATCA K nyHkTam 1), 2) n 3) Tabnuubl 9 n knaccudukaumunm matepuanos, ykasaHHoOW B Tabnuue 11,
paHee pacnpocTpaHsBLleiica Ha cooTBeTcTBYOWMe YacTn Y3UI kak nCXOA4HbIN napameTp gnsa taébnauuybl 10.

MpumevyaHne — [na BbicOT cBbiwe 2000 m cm. IEC 60664-1, Tabnuua F.2 v npu onpegeneHnn Tpedyembix
BO3/yLUHbIX 3a30POB B KAYeCTBE BXOAHOrO napameTrpa Ansa rpad ciyyas A — ycrnoBust O4HOPOAHOro Nons — NPUMEeHST
Umax. B nto6om criydyae no mexaHuyeckum npuyvHam cnefyet cobnogartb MUHMMasibHble TpeboBaHusa no tabivue 9 Ha-
CTOsALLEro ctaHaapTa.

Tabnuya 9— BosayLwwHble 3a3opbl s Y3UN
<2000 Ba> <4000 B  >4000 Bpgo 6000 B > 6000 B go 8000 B
Linax

BOB,quIJHbIe 3a30pbl B MunnmMmeTpax

1) Mexay TokoBeAyLMMM YacTSMK pasHOi nonsp- 15 3 55 8
HOCTMK

2) Mexay TOKOBELYLUMMU YaCTaMU 1

- BUHTamu 1 ApyrMMun ycTpoicTBaMun A5 Kpenne- 15 3 55 8
HUA KpbIWEK, OTCOeANHAEMbIX NPy MOHTaxke Y3UI

- KPEeneXHbIM/ NOBEPXHOCTSMM (MpUMevaHue 2) 3 6 n 16

- BUHTaMMU WM ApYrMMun YCTpoiCTBaMu ANst Kpe- 3 6 n 16
nnenusa Y3UM (npumevaHne 2)

- kopnycamu (npumeyaHmns 1 v 2) 15 3 55 8

3) Mexay MeTa/l/IMYECKMM YacTsAMU MexaHn3ma
pasbeavHUTEeNs 1

- kopnycamu (npumeyaHuve 1) 15 3 55 8

- BUHTAMW WA ApYrMMW YCTPOWCTBaMK ANs Kpe- 15 3 55 8
nnexua Y3UM

Mpumevanue 1— [ina onpegenenns kopnyca cm. 8.3.6, nepeuvcnerve a) IEC 61643-11:2011.

MpumeyaHue 2— Ecnm Bo3ayLUHbIE 3a30pbl MEXAY YacTSIMU YCTPOICTBA, HAXOAALWMMUCS NOA HanpPsHKEHU-
€M, 1 MEeTa/I/INYECKM 3KPAHOM W/IM MOBEPXHOCTLIO, HA KOTOPOIi ycTaHoBNEeHO Y3UI, 3aBUCAT TOMBKO OT KOHCTPYKLMK
Y3WI 1 He MoryT 6biTb YMeHbLUEHbI, Koraa Y3UIM ycTaHOBAEHO B CaMOM HEGMaronpusATHOM MOSIOKEHUN (Jaxe B Me-
TanAMyeckoin 060/104Ke), Toraa A4OCTaTOYHbI 3HAYEHMS CTPOKK 1).

a) [laHHaa KonoHkKa npuMeHsieTcsa ucknountensHo K Y3UI c I/cpv, Huxe nnmn pasHeiM 180 B.
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Tabnuuya 10— Mytn yteukn ana Y3UN
MuHUManbHblEe nyTn yTevykn, Mmv

Matepunan nevaTHbIX CXem
CTeneHb 3arpssHeHns

:gngoﬂﬂ):i'-'OI:g CTeneHb 3arps3HeHns
ToKab) ¢\ 1 2 1 2 3
B
Bce rpynnb MBacTeeI;agrg; Bce rpynnibl pynna maTepuanos3) pynna matepunanos3)
Martepuanos kpome 1l b martepuanos [ I i [ I liid)
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 11 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 1,3
40 0,025 0,04 0,16 0,56 0,8 11 1,4 1,6 1,8
50 0,025 0,04 0,18 0,6 0,85 1,2 1,5 1,7 1,9
63 0,04 0,063 0,2 0,63 0,9 1,25 1,6 1,8 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 2,1 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 2,5 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 2,5 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 2,4 4 5,6 8 10 n 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

Ecnn chakTuueckoe HanpshKeHWe oT/IMYaeTcs OT 3HAYEHWI, yKasaHHbIX B Tabnuue, AonyckaeTcs MHTepnonnpoBa-
HVE 3HAYEHWI AN MPOMEXYTOUHBIX HANPSHKEHUA. MPUMEHSIIOT IMHENHYO MHTEPNOMISLMIO, & 3HAYEHUS OKPYTNST A0
yncna 3HaKOB 3HAYeHUI, B3ATbIX U3 TabnnLpl.

a) nsa nonyyeHus fanbHeliwen nHopmaummn o rpynnax marepuanos cM. Tabnauuy 11.

b>[laHHOEe HanpsxeHue npefHa3HavyeHo A/1A:

- (DYHKUMOHA/TbHOW M3015LMK, SKCM/TyaTauyOHHOTO HanpshKeHNs;

- OCHOBHOI W AONONHWUTEIbHOW U30MAUUM Lienn, NUTaemMoi HENOCPEACTBEHHO OT CETEBOIO MCTOYHMKA, Hampske-
HMe, 060cHoBaHHOe B Tabnmue F.3a IEC 60664-1:2011, 0OCHOBAaHO Ha HOMMHa/IbBHOM HamnpshKeHUM 060pPYAOBaHUS Un
HOMWHA/IbHOM HanpshXeHUn U30M\Lmu;

- OCHOBHOW 1 fOMOTHUTE/IbHOW M3015UMN CUCTEM, 060PYA0BaHNSA 1 BHYTPEHHUX LiENER, He MUTaeMbIX Henocpen-
CTBEHHO OT CeTW, HamborbLiee AElCTBYIOLLEE HaNpPsHKeHe, KOTOPOoe MOXET YCTaHOBUTLCA B cucTeme, 060pyaoBaHMN
WM BHYTPEHHEN Leny, NMMTaeMO MpU HOMWHA/TbHOM HAamMpPSHKEHUW NPY CaMOM HEGIaronpuUsTHOM COYeTaHUK YCI0BWiA
aKcnyaTauum B npegesnax napaMmeTpoB 060pyaoBaHuS.

¢) ns rnaBHON Lienun 3alumThl JaHHas rpadya cooTBeTcTByeT Licpv.

d) Matepuwansl rpynnbl Il b He NPUMEHAIOT B HA3HAYEHUAX CO CTEMNEHbI0 3arpsa3HeHns 3 cebiwe 630 B.
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Ta6nuuya 11 — CooTBeTCTBME [PYNN MaTepuasioB MX Kraccudukauuyi no cpaBHUTENbHOMY WHAEKCY TPEKWUHTO-
ctoiikoctn (CUT)

pynna matepuanos | 600 < CUT
Mpynna matepuasnos I 400 < CUT < 600
pynna matepuasios Il a 175 < CUT <400
pynna matepuanos Il b 100 < CUT < 175
MpumeyvaHne — CooTBeTCTBME Tpynn MaTepuanos knaccudpmkaumm no CUT npusegeHo no IEC 60112

(3HaueHus CUT npw ncnonb3oBaHuM pactsopa A).

N3mepeHusa npoeBogAaT 6e3 NpoBOAHMKOB, a TakKxe € NPOBOAHMKAMU HanbO0/bLIEro ceYeHus, ykasaHHoro
n3rotoButesnemMm. Fakn 1M BUHTbI C 3KCLEHTPUYHBIMUW TOSIOBKAMW CUYMTAIOT CaMbiMW HeyfoOHbIMU ONA 3aTAru-
BaHUA.

Ecnun nmeetca neperopofka, TO BO3JYLHbIA 3a30p U3MEpPSAIOT Yepe3 neperopojky; ecnu neperopojgka
COCTOMT M3 ABYX YacTeli, He COeAMHEHHbIX BMECTe, BO34YLIHbIA 3a30p U3MEPAIOT Yepes pasfenntenbHblli 3a-
30p. PaccTosaHua yepes wenum nam oTBEPCTUSA B HAPYXHbBIX YacTAX BHE U30MALMOHHOIO mMaTtepuana nusMepsioT
no mMeTasiZIM4eckon dposibre No KacatesibHOM MOBEPXHOCTU; AN 3TOro PONbIy He 3anpaBnsitoT B OTBEPCTUSA, HO
3anpas/iAOT B yI/bl C NOMOLbLIO UCMbITaTeNbHOTO LWyna corsacHo IEC 60529.

B cnyyae ecnu Ha nyTu yTeukn BcTpedyaeTcs yrny6sieHve, ero npodusib NPUHMMAOT BO BHUMaHUe TOJlb-
KO B TOM c/lyyae, Korga ero lwupuHa He meHee 1 MM; yriy6/eHns MeHee 1 MM yuyuTbiBaKOT TOIbKO NO LWNPUHE.

Ecnu nmeeTtca neperopogka, coctosauan us gByx YacTen, He CKNeeHHbIX BMecTe, NyTU YTeYKN U3MePSIoT
yepes pasfenuTesnibHblii 3a30p. Eciv BO3AYLWHBIA NPOCBET MEXAY YacTbio, HAXOAALWENCA NoL HanpsXXeHneM,
N Neperopofkoil ¢ MOHTUPYEMbIMU MOBEPXHOCTAMU MeHee 1 MM, TO MPWHUMAKT BO BHUMaHWe paccTosiHue
TO/ILKO Yepe3 pasfesniAioLyo NOBEPXHOCTb, KOTOPYI TOrga cuutaloT nyTemM yTeuku. Ecnu xe HeT, TO nosHoe
paccTosiHMe, WHbIMU C/l0BaMu, CyMMapHOoe 3HavyeHne BO3AYLIHOro npocBeTa M pacCcTosAHUA no pasgenswouei
MOBEPXHOCTM CUMTAOT BO3AYLHLIM 3a30poM. Ecnv mMeTanninyeckue 4acTu MNOKPbITbI camooTBepjeBatoLeli
CMO/0/1 CNoem TOMWMHOW 2 MM WA M30IMPOBAHbI, TO NYTU YTEYKU 1N BO3AYLWHbIE 3a30Pbl UCMbITAHUIO HaNps-
XeHuem no 7.4.5 He nogseprator.

NnTbe nnn cmona He fO/IXKHA BbIXOAWUTL 3a Kpal npecc-hopMbl, MTbeBas Macca f0/KHa NJA0THO npwu-
neratb K CTEHKaM NOJSIOCTW U METaSI/INYECKMM 4acTAM B Heil.

WcnbiTaHre NpoBOAAT MOMbITKON OTAEMNTb NMUTbEBYIO Maccy uau cMosy 6e3 NoOMOoLWW UHCTPYMeHTa.

7.6 VicnbiTaHMA Ha COOTBETCTBME TPEOOBAHUAM K YC/IOBUSIM OKpPYXXaloLwen cpeapbl
n marepuanam

7.6.1 NcnblTaHme Ha NPOLO/HKUTENIBHOCTL PaboTbl B YC/1I0BUSAX BNAXHOr0O Ternna

VcnbiTaHne npoBogAaT B cooTBeTcTBUM ¢ IEC 60068-2— 78 ang kaxaoro suga sawutbl obpasua.

O6pa3sybl NOMeLLaT B KIMMATUYECKY0 KaMepy C YCTaHOBNIEeHHOW Temnepartypoit 40 °C + 2 K n oTHOCK-
TeNbHON BNaXHOCTbO 93 % (x 3 %) Ha 500 u (+ 14). Kaxablil BUA 3aWmnTbl NOACOEAUHSAIOT K UCNbITaTENIbHOMY
NCTOYHUKY C OXMAAEMbIM TOKOM KOPOTKOro 3aMblKaHMs MUHUMYM 100 MA 1 perynupyroT corfiacHo Hanpsxe-
HWI0O NOCTOAHHOTO TOKa |/CpV Ha NPOTSAXEHUN BCEro MCnbiTaHus.

7.6.2 Kputepun cooTBeTCTBUA

OgavH yac +10 MUHYT nocne yganeHus o6pasuoB M3 KNMMaTu4yeckoin kamepbl. MpUMEHAT KpuTepuu
cooTBeTcTBUA C, E u G cornacHo tabnuue 5.

7.7 JononHUTeNbHbIE UCNbITaHUS CNeunanbHbIX KOHCTPYKUNiA Y3UTI

7.7.1 NcnbiTaHne oAHOBBOAHbLIX Y3WI ¢ pasgesibHbIMU BBOAHbLIMU/BbIBOAHLIMUW BblBOAAMMU

7.7.1.1 HomuHanbHbIli TOK Harpy3sku (/L)

K Y3WUI nopgatT nutaHue npu HanpsaxeHun LICPV c gonyckom +0/-5 % npu TemnepaTtype okpyxatoLiero
BO3/yXa C UCMNo/ib30BaHNeM Kabens HOMUHANbHOIO CevyeHus, ykazaHHoro B Tabnuue 12. WcneitaHne npoBo-
AT C HOMUHA/bHbIM TOKOM W MpU akTUBHOW Harpyske A0 AOCTUXEHWUS TenaoBOW cTabunbHOCTW. LONOAHM-
TenbHoe oxnaxaeHue Y3UIT He ponyckaeTtcs.
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Ta6nuya 12— VcnbiTatenbHble NPOBOAHVKU A4J1S UCMbITAHUA NPU HOMWUHA/IBHOM TOKE Harpysku

McnbiTaTenbHbIR TOK, A
Bonee 0 8 12 15 20 25 32 50 65 85 100 115 130 150 175 200 225 250 275 300 350

Mexee nnm 8 12 15 20 25 32 50 65 85 100 115 130 150 175 200 225 250 275 300 350 400
paBsHo

MNonepeyHoe 10 15 25 25 40 60 10 16 25 35 35 50 50 70 95 95 120 150 185 185 240
ceyeHue,
MM2

MonepewyHoe 17 16 16 14 12 10 8 6 4 2 2 1/0 10 2/0 3/0 3/0 4/0 300 350 350 500
ceyeHne MCM MCM MCM MCM
no Amepu-

KaHCKOMY

Kannépy

npoBoAoB

(AWG)

B HekoTOpbIX CTpaHax cTaH4apTU30BaHbl ApyrMe ceyeHus NPOBOAHUKOB, B 3TOM C/lydae ANS UCTbITaHUs Heobxoan-
MO Bbl6paTb Hambosnee 6/IM3K0e 3HaYeHMe.

7.7.1.2 Kputepun CcOOTBETCTBUA

MpumeHaT kputepun cooteetcTBua C, F u G cornacHo tabnuue 5 n crnepywouwme [OMNONHUTENbHbIE
KpuTepuu CooTBETCTBUA.

MpeBbleHne TemnepaTypbl MOBEPXHOCTENM, AOCTYNHbIX NPU HOPMAasibHON 3KcnayaTauumn, B Xo4e WChbl-
TaHWn He AO/HKHO BbIXOAUTb 3a MpPeAesibl 3HAa4YEeHN, yKasaHHbIX B npunoxeHun G IEC 61643-11:2011.

7.7.2 WcnbiTaHne Y3UI Hapy>XHOro WUCMOJIHEHMA Ha COOTBETCTBME TpebGoBaHUAM K YC/NOBUSM
OoKpyXatoulen cpegpbl

Cwm. npunoxenne F IEC 61643-11:2011. NpoBeaeHne AaHHbIX UCMAbITAHUA AN NPUMEHEHNE APYIUX CO-
OTBETCTBYHIOLWMX Npoueayp NPOBEAEHNS UCMbITAHUA COrNacoBbIBAETCSA U3rOTOBUTE/IEM U NOJSib30BaTENIEM.

7.7.3 Y3WI c pa3genbHbIMN U30/IMPOBaHHLIMU LienamMmu

ConpoTuBneHne un30NAUUN MeXAy r1aBHbIMU LenaMn U pasfesibHbIMU U30/IMPOBaHHbLIMU Lensamu uc-
MbiTbiBaOT B cooTBeTcTBUM € 8.3.6 IEC 61643-11:2011.

ONIeKTPUYECKYI0 MPOYHOCTb U30NALUN MeXAY TMaBHbIMU LensamMmu 1 pasfefibHbiIMU N30MPOBaHHbLIMU Le-
NMAMU UCNbITbIBAOT B COOTBETCTBUYU C:

- 7.4.5, ecnn pasfesnbHble LUenu paccuyntaHbl Ha NOCTOSIHHbIN TOK, U/nnu

- 8.3.7 IEC 61643-11:2011, ecnu pasgenbHble LUenu paccyntaHbl HA NEPEMEHHbIN TOK.

8 KOHTpO/nbHble N NpUeMOo-cAaToOUHble UCTbITaHUA

8.1 KOHTpO/IbHbIE UCMNbITaHUA

B npouecce npou3BoAcTBa NMPOBOASAT COOTBETCTBYKOLWME WCMbITAHUA ONA BbIABNEHUA COOTBETCTBUA
Y3WIM TpeboBaHuAM K ero pabotocnocobHoCTU. N3roToBUTENbL YCTaHaBANBAET METOAbl UCMbITAHWIA.

8.2 Mprnemo-caaToyHble UCMbITaHUA

Mpnemo-caaTo4yHbie UCMNbITAHUA NMPOBOAAT MO COrNalleHnto Mexay U3rotoButenem un 3akasvymkom. Ecnu
3aKa3uuk ykasblBaeT MPUeMo-cAaTo4YHble UCMbITaHUSA B COrflalleHnn O MOKynke, Yyncno obpasuyosB ANA UCMbI-
TaHWA [O/HKHO COCTaBNATb KOPEHb TPeTbel CTEeMneHM OT yYucia NocTaB/IeHHbIX 06pa3LoB, OKPyr/JeHHoe A0
6nwxaliwero yenoro yucna. Jlioboe namMmeHeHne yncna ucnbiTatesibHbIX 06pa3LoB UM BUAa UCNbiTaHUii Nog-
NeXUT cornaleHnto Mexay M3roToButesieM 1 3aka3uymkom.

Ecnv He yCcTaHOBJ/IEHO MHOE, B KAYECTBE MPUEMOYHbLIX MUCMbITaHUI NPOBOAAT CNeAyrLWne UCnbiTaHUs:

- NnpoBepka naeHTuukaumm B cooTBeTcTBum ¢ 6.1.1;

- MpOBEpPKa MapKMpPOBKM OCMOTPOM B COOTBETCTBUM C 6.1.2;

- MPOBEpPKa 3M1eKTPUYECKUX NapaMeTpPoB COr/IaCHO MPUMEHNMOMY NYHKTY (Hanpumep, M3MepeHHoe npe-
AenbHoe HanpshkeHue cornacHo 8.3.3 IEC 61643-11:2011).
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MpunoxeHvie A
(ob6s13aTesnibHOoE)

WcnbiTaHnsa no onpeneneHnio Hanmumsa KOMMYTauMOHHONW cocTaBnsowei u BeNnymHbI
conpoBoxaatoLiero Toka Y3

A.1 O6wpme nonoxeHnsi

[aHHble MCMbITaHWs NPOBOAUT M3rOTOBUTESb C LENbI0 MOyYeHWst MHdopmauumn, Tpebytolelics cornacHo 6.1.1,
nepeuncnexve 1) n/vnn 6.1.1, nepeuncnenue 2) n 7.2.3.2.

A.2 VicnbITaHWe Mo onpeaesieHnio HaMuMsi KOMMYTaLMOHHOV COCTaB/ISIHOLLET

[JaHHoe vcnbiTaHie NPoBOAAT, eCnv BHYTPeHHee ycTpoiicTBo Y3UI He u3BecTHO. McnbiTaHne nNpoBOAAT Ha HOBOM
obpasLe.

CraHgapTHbIA umnynbc Toka 8/20 nogatoT ans ucnbitaHuii Y3UIM knacca | 1 knacca Il ¢ NMKOBbIM 3HAYEHUEM CO-
rnacHo /nwnm /imp, Kak pewmnT usrotosutens. Ana ucneiranHna Y3UI knacca lll npyMeHsitoT reHepaTop KOMGUHUPOBAHHO
BOJ/THbI C HANPSHXEHNEM OTKPbITON Lenu, paBHbiM UQC, yCTaHOBEHHbIM M3rOTOBUTE/EM.

K Y3WIN nogatoT oauH nmvnynbc. Ha ocumnnorpade cHAMaT 3anncb HanpshkKeHns Ha BbiBogax Y3WI.

Ecnn 3anmcb hopMbl BOSHbI HAMPSHXKEHWS MOKa3bIBaeT Pe3koe M3MeHeHue, 3HaunT Y3UI coaepxmT KOMMyTaunoH-
HbIA (<LUYHTVPYIOLLNIA») SN1EMEHT.

A.3 VicnbITaHne No onpeaesieHnio BE/TMUMHbI CONMPOBOXAIOLLEr0 TOKa

3TO UCnbITaHWe OnpeaersisieT, Bbile WK HUXe SA NeXnT NMKOBOe 3HayeHne CONpPOBOXAAIOLLLEro ToKa.

ECnn BHYTPEHHAS KOHCTPYKUMS M NMKOBOE 3HaYeHne ConpoBoXaatoLlero toka Y3WI nussecTHbl, cregyoliee npea-
BapuTenibHoe mucnbiTaHne Y3UI He TpebyeTcs.

a) VcnbiTaHne BbINOHAT Ha OTAeIbHOM obpasLe.

b) TN UCTOYHMKA NMUTAHWUSA — NIMHEHBIA UCTOYHUK NUTAHWUA MOCTOSHHOIO TOKA.

c) Oxugaemblii TOK KOPOTKOro 3ambikaHus gomkeH 100 A (0/+5). WcnbitaTtenbHas Lenb fo/mkHa obnajatb MHOYK-
TMBHOCTbI, pPaBHON M npesbiwatolein 100 MkIMH.

d) HanpsxeHue, nsmepeHHoe Ha BbiBogax Y3WIM, fomkHo 6biTb pasHo Ucpv (0 % — 5 %).

e) ConpoBOXAatoLLuiA TOK JO/HKEH VHULMMPOBATLCS UMMY/bCHLIM TOKOM 8/20 1M KOMGUHUPOBaHHOW BOJTHOIA.

f) MukoBoe 3HayYeHne ucnbITatenbHOro UMMysbca AO/HKHO COOTBETCTBOBAThL /N unm /jmp unn Uoc.

g) MonapHoOCTb MMNyNbCca A0/MKHA coBNafaTh C NONSPHOCTLIO HAMPSXEHUS UCTOYHUKA MUTaHUS.

h) MamepsiloT 1 3anncbiBaloT NMKOBOE 3HAYEHME CONPOBOXAAIOLLErO TOKa.
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MpunoxeHve B
(cnpaBo4YHOE)

MoBeaeHne ummTaTopa POTOIMEKTPMUECKON GaTapen B NEPEXO4HOM pexume

B.1 MNMoBegeHve nmmntTaTopa hOTO3MEKTPUHECKO GaTapen B NEPEXOOHOM pexume cornacHo 7.2.3.1

B uensx nosyyYeHus cConocTaBMMbIX Pe3y/bTaToB MPU UCMO/Ib30BaHMKM MMUTaTopa (hOTO3MEKTPUYECKO GaTapen
ONA UcnbiTaHnii B paboyem pexrMe 1 pexmme oTkasa Heobxoaumo paspaboTaTb npoueaypy 4151 TOUHOro onpefeneHus
noBefeHns nvmtTaTopa (oTo3/1EKTPUUECKON BaTapen.

Xapakrepuctuka /U numntatopa (poTosnekTpuyeckon 6atapen B NEpPexXodHOM pexvme 3aBUCUT OT pabodero Bpe-

MeHW OTKoYeHNs DFF v OTINYaeTcs oT XapakTepucTukn JIMHENHOr0o MCTOYHMKA MUTaHNS C TaknM Xe HanpshkeHnem XoJso-
CTOro Xxoga “ TOKOM KOPOTKOro 3amMblKaHUA.

B.2 VicnbiTatenbHas yCTaHOBKa C MUCMO/Ib30BaHNEM MO/YNMPOBOAHUKOBOO NepexsitovaTersis
AN onpefeneHnsi NoBeAEHUsT MUTaTopa (hOTONIEKTPUUECKON GaTapen B NEPEXOAHOM PEXMME

Ha pucyHke B.1 nokasaHa wucnblTaTeslbHas yCTaHOBKa [N1A ONpeAefieHus MoBefeHust umutatopa (poTO3/1eKTpUIecKoit
6aTtapen B NepexofHOM pexunme

PucyHok B.1 — VicnbiTaTesibHas ycTaHOBKa C MCMNO/Ib30BaHNEM perynnpyemMoro nosynpoBoAHUKOBOIO nepekovaress
AN onpefeneHns noBefeHns ummTaTopa (poTO3/IEKTPMYECKOI GaTapen B NEPEXOHOM PeEXMME

MonynpoBOAHUKOBLIN NepeknoyaTenb PEryvpyroT Takum o6pas3oM, 4ToObl MMmuTatop (hoTOINEKTPUYECKO GaTa-
pen BbikNoYancs B TedyeHne 50— 100 mkc (pucyHok B.2).

PucyHok B.2 — XapakTtep N3MeHeHUs1 HanpshkeHs1 1 TOka BO BPEMEHW B TEUEHMe paboyero BPpEMEHN OTKIHOUYEHMNS
noslynpoBOAHUKOBOIO Nepek/oyaTens npy /3¢ ummtatopa oTo3NEKTPUYECKON GaTapen, paBHOM 4 A, 1 HANPsSHKEHUN
X0/10CTOro xo4a, pasHom 640 B

MacLtabupoBaHme akcnepumeHTanbHbiX kpuBbix /'(f) 1 u(t) 4o 100 % no3sonsieT onpeaenutb guarpammy Hopmasn-

30BaHHOIO BPEMEHW OTK/THOUEHMS], KOTOpas He 3aBMCUT OT HanpsKeHUs1 XO/I0CTOro Xo4a u /3¢ umutaropa hoTo31ekTpu-
yeckoi 6atapeun (pucyHok B.3).
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PucyHok B.3 — lNoBegeHne npy OTKIKOYEHUN MOYNPOBOAHMKA (HOPMaIM30BaHHOE) € TOYKOA nepeceveHuns i(t)/u(t)

Touka nepeceveHns Mexay maclutabmpoBaHHbiMK KpusbiMu /() 1 u(t) go/mkHa 6bITb paBHa Mm npesbiwatb 70 %.

Mpy paboyem BpeMeHW OTKIHOUEHMWS fO FF CBb|we 50 MKC paccumTaHHas xapakTepucTrka i/u (hoTO3/1eKTPUYecKoro
UCMbITbIBAEMOr0 UCTOYHMKA MUTaHMA AO/MKHA COOTBETCTBOBATL CTaTUYeCKOMy nosegeHuto / = f(u) nmmutaTopa hoToanek-
Tpuyeckoii 6aTapeun (pucyHok B.4).

PucyHok B.4 — XapakTtepucTuka I/U nmntatopa dhoTo3/1eKTpryeckoli 6atapen, paccumtaHHasi Ha OCHOBaHUM
HOPMasIM30BaHHbIX 3HAYEHUI TOKa U HaNPsHKEHWS], ykasaHHbIX Ha pucyHke B.3

B.3 AnbTepHaTmBHas UCnbITaTeNlbHas YCTaHOBKa C UCMO/b30BaHVEM M/1aBKOro npeoxpaHnTens

ANbTEpHATMBOM ANA UCMbITaTeNbHOM YCTAaHOBKY, YKa3aHHON B 7.2.3, SIBNSETCS MCMbiTaTe/lbHast yCTaHOBKA, CXemMa
KOTOpOIi NpuBeAeHa Ha pucyHke B.5, ¢ MCNo/b30BaHWEM cheLuyanbHOro MIaBKoro NpefoxpaHnuTens, npegHasHaueHHoro
Ana paboTbl B (poTO3NeKkTpuyeckom obopyfoBaHun u paccumtaHHoro Ha 0,1/K3PV, ana onpefeneHus BOMbT-amMnepHoi
XapaKTepucTuku, hopMUpyemoii MM1TaTopom hoTo3nekTpuyeckoli 6atapeu.
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Bblknitouaresnb

PucyHok B.5 — VcnbiTaresibHasd yCcTaHOBKa C MCMO/Ib30BaHNEM M/1aBKOIo NnpesoxpaHnTensa ana onpeaeneHus
noBedeHns nvmtaropa oTO3/1EKTPMUECKON GaTapen B NEPEXOAHOM pexumve

PucyHok B.6 — Hopmann3oBaHHOe MOBeAEHME MpW OTK/IUYEHUN BO BPEMS (DYHKLMOHMPOBAHUS M1aBKOrO
npegoxpaHnTens, paccumtaHHoro Ha 0,1/K3PV, npu ncnosb3oBaHUM nMmTaTopa 0oTO3/1eKTPMYECKO GaTapen CTOUKOM
nepeceuexms /() n u(t)

Touka nepeceyeHns mMexay maclTabrmpoBaHHbIMK kpyBbiMU [(f) 1 u(t) 4o/mkHa BbITb paBHa wn npeBbiwatb 70 %.

Mpy BpemeHu oTkodeHns fOFF cebiwe 50 MKC paccuMTaHHas XapakTepucTuka i/lu nmutaTopa poToa/1eKTPUYECKON
6aTapen fo/HKHa COOTBETCTBOBATb CTaTtvyeckoMy noBefeHuio / = f(u) ummTtaTopa doToanekTpuyeckoii 6atapen (pucy-
HOK B.7).

PucyHok B.7 — Xapaktepuctuka I/U umntatopa hoTO3N1EKTPUYECKO H6aTapen, paccymTaHHas Ha OCHOBaHUM
HOPMasIM30BaHHbIX 3HAYEHUIA TOKA U HAMPSKEHWS], yKka3aHHbIX Ha puUcyHke B.6
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MpunoxeHve A
(ob6s13aTesnibHOoE)

CBefieHnA 0 COOTBETCTBUM CCbIJIOYHbIX MeXAYHapOAHbIX CTaH4apTOB MEXrocyapCTBEHHbLIM

Ta6bnuuya [OA.1

O603HayYeHne CCbliI0YHOTO CreneHb
MeXAyHapoaHOro ctaHaapTa COOTBETCTBUA

IEC 60060-1:2010 —
IEC 60068-2-78:2012 —

IEC 60529 —
IEC 60664-1:2007 T
IEC 61000-6-3 HoT
IEC 61180-1 —

IEC 61643-11:2011

IEC 62475:2010 —

cTaHaapTam

O603Ha4YeHe N HaMMeHOBaHNe COOTBETCTBYIOLLENO MEXrocyAapCTBEHHOIO
CTaHpapTa

*
*

*

FOCT P M3K 60664.1—2012 «KoopaunHauusi usonaumm ans obopyno-
BaHMS B HM3KOBO/bTHLIX cucTeMax. YacTb 1. MpuHUMNbI, TpeboBaHusa 1
UCMbITaHNA»

FOCT IEC 61000-6-3—2016 «32nekTpomarHATHas COBMECTMMOCTb
(BMC). Yactb 6-3. Obwue craHgapTbl. CTaHOAPT 3/1EKTPOMArHUTHOM
aMMCCUN AN XWMbIX, KOMMEPYECKMX W NEerknx NPOMbILLIEHHbIX 06CTa-
HOBOK»

FOCT IEC 61643-11—2013 «YCTpoIiCTBa 3alyuTbl OT NepeHanpshKeHni
HM3KOBO/IbTHbIE. YacTb 11. YcTpoiicTBa 3awuTbl OT MepeHanpsxeHui,
NMOACOELMHEHHbIE K HW3KOBOJIbTHLIM CUCTEMaM pacrpefeneHuns 3ek-
TPO3Heprun. TpeboBaHUA 1 METOAbI UCTIbITAHWA»

*

* COOTBETCTBYIOLLMIA MeXAyHapoAHbIA CTaHAApT OTCYTCTBYeT. [lo €ro MpUHSITUS PEKOMEHAYEeTCsl UCMOo/b30BaThb
NEPEeBOJ, Ha PYCCKWiA A3bIK JAHHOTO MEXAyHapOoAHOIo cTaHaapTa.

MpumeuvaHue — B HacTosweli Tabnmue UCMONbL30BAHO Crefytollee YC/I0BHOE 0603HaYeHUe CTeNeHN CoOoT-

BETCTB/A CTaH4apTOB:
- FOT — naeHTnYHbIe CcTaHaapThl.
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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

Bubnnorpadus

Method for the determination of the proof and the comparative tracking indices of solid insulating
materials (MaTepuanbl 31eKTPOU30/IALMOHHbIE TBEpAble. MeToabl onpegenieHns HOPMaTUBHOMO U
CPaBHUTE/TbHOTO MHAEKCOB TPEKMHIOCTOMKOCTM)

Electrical installations of buildings — Part 5-51: Selection and erection of electrical equipment —
Common rules (21eKTpoycTaHOBKA HU3KOBO/bTHblE. YacTb 5-51. Bbl6Op M MOHTaX 3neKkTpoobopy-
poBaHusa. O6Lme TpeboBaHus)

Safety of information technology equipmentl) (O6opygoBaHme WHM(OPMaLMOHHbIX TEXHOOrWIA.
Be3onacHocTb)

Low-voltage surge protective devices — Part 32: Surge protective devices connected to the d.c. side
of photovoltaic installations — Selection and application principles (YcTpoiicTBa 3awmTbl OT NepeHa-
NPSHKEHWI HU3KOBOJIbTHbIE. YacTb 32. YCTpoIiCTBa 3allyThl OT NepeHanpshkeHni, noAcoefuHEHHbIe
K CTOPOHE MOCTOSIHHOTO TOKa (DOTO3/1EKTPUYECKMX YCTaHOBOK. [MprHLMMbI BbI6GOpa U MPUMEHEHNS)

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 (JTakn n kpackn. OueHKa CTeneHn paspyLleHns NOoKpbITMA. OLeHka KonnyecTsa U pasmepa
[ehekTOB N UHTEHCUBHOCTY OAHOPOAHbIX M3MEHEHWI BHeLLHero Buaa. Yactb 3. O6o3HayeHue cre-
NEHV PXaB/eHUs)

Plastics — Methods of exposure to laboratory light sources — Part 1: General guidance (Mnactmac-
Cbl. MeTofbl 3KCMOHMPOBaHMA Mo NabopaTopHbIMK UCTOYHMKaMK cBeTa. YacTb 1. O6Lme pykoBO-
AAlme NosoXeHus)

Plastics — Methods of exposure to laboratory light sources — Part 2: Xenon-arc lamps (Mnactmac-
Cbl. MeTofbl 3KCNOHMPOBaHMSA NOJ 1a60PaTOPHLIMK UCTOYHMKaMKU cBeTa. YacTb 2. JlaMmnbl C KCeHO-
HOBOW [yro)

(O6LLI,eI'IpVIHF|TaF| MeToAnKa 3KCMOHMPOBaHNA HEMETa/I/IMHYECKNX MaTepuasioB B yCTpOVICTBaX ana
YCKOPEHHbIX UCMbITaHWiA, NCNOJ1b3YOLWNX na60paTopr|e NCTOYHUKN CBeTa)

1) OTHOCKTCA K MHTEpHET-6a3e gaHHbIX VCO.
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YOK 621.316.923.1:006.354 MKC 29.120.50

KnioueBble c/loBa: MNpeAoXxpaHUTenu niaBkue
yCTpOiCcTBO, NpeobpasoBartesib

BCTaBKMN MNnaBKNe, XapaKTepUCTukun,

HOT

nosiynpoBOAHUKOBOE
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