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Mpeancnoeue

Llenw, ocHOBHLIE NpUHUMILI M 06LWKMe npaBuna nposedeHMsa paboT No MeXrocyaapcTBEHHOW cTaHgap-
Tuaauum yctaHoeneHsl FOCT 1.0 «MexrocynapcTBeHHasn cucTema cTaHgapTuaaunm. OCHOBHbIE MONOXEHUs»
n FOCT 1.2 «MexrocyaapcTBeHHasa cucTeMa ctaHgapTusauu. CTaHaapThl MeXrocyaapcTBeHHbIe, npasuna
M pekoMeHZaLuu No MexrocyaapcTBeHHON cTaHdapTu3auuu. MNpaeuna paspaboTku, NpUHATUS, 0GHOBNEHWS
1 OTMEHbI»

CeegeHus o cTaHgapTe

1 NMOOINOTOBINEH ®epepanbHbIM rOCYLAPCTBEHHLIM BHOOXETHbIM 00pa3soBaTenbHbIM YHPEXKOEHU-
em Bbiclero obpasoBaHus «HaunoHanbHBIA MccnedoBaTenbckMin yHueepcuteT «M3U» (@rBOY BO «HWY
«M3W») Ha ocHoBe coBCTBEHHOTO NEpeBoAa Ha PYCCKUIA A3bIK aHIMONA3bIMHON BEPCUM CTaHOapTa, YKazaHHOro
B NyHKTE 5

2 BHECEH ®epgepanbHbIM areHTCTBOM MO TEXHUYECKOMY PETrYNMPOBaHUIO U METPONOTK

3 NMPNHAT MexrocyoapcTBeHHbLIM COBETOM MO CTaHgapTusauun, MeTpornornv U cepTudukaymu
(npoTtokon ot 25 ceHTabps 2023 r. Ne 165-M)

3a NMPUHATKE NPOrorniocoBanu:

KpaTkoe HaumMeHOBaHWE CTpaHbl Kop cTpaHsbl CokpalleHHoe HaMMEeHOBaHWE HauWMoHanbHOro opraHa
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 no cTaHgapTuaauunu
ApmeHns AM 3A0 «HauuoHanbHbI OpradH no cTaHgapTuaaumd u

MeTpororumn» Pecnybrnnkun ApMeHnst

Kuprunauns KG KblpreiactangapT
Poccus RU Poccrangapt
TamKkmkmucTaH TJ TamxukctaHgapt
YabekucTaH uz Y3ctaHoapT

4 TMpukaszom PefepanbHOro areHTCTBa No TEXHUYECKOMY perynupoBaHuio n metponorun ot 30 oktabpsa
2023 . Ne 1295-cT mexrocygapcteeHHbld ctaHgapT FOCT |IEC 61643-31—2023 BBeneH B AelCTBUE B Kade-
CTBE HauWoHanbHOro ctaHgapta Poccuiickoit ®egepaumnmn ¢ 1 Hoabpa 2024 1. ¢ npaBoOM AOCPOYHOrO NpUMe-
HeHus

5 Hactoawwmi cTaHdapT naeHTU4eH MmexayHapogHomy ctaHgapty IEC 61643-31:2018 «YcTpoiicTea 3a-
WWTLI OT NepeHanpsiKeHun HU3KoBoNkTHbIe. YacTs 31. TpeboBaHusa n MeTodbl UCNBITAHUIA YCTPOWCTB 3alUUThI
OT UMNynbCHbIX NnepeHanpsxkeHnin (Y3WM) gns doTtosnekTpudeckux cuctem» («Low-voltage surge protective
devices — Part 31: Requirements and test methods for SPDs for photovoltaic installations», IDT).

MexoyHapoaHbeli cTaHgapTt paspabortaH nogkomutetom 37A «YCTpONCTBa 3aliUThl OT nepeHanpsxe-
HWIA HU3KOBOMNLTHbIE®, TeXHUYeckoro komuteta TC 37 «OrpaHuunTenu nepeHanpsikeHuiiy MexoyHapogHoi
anekTpoTexHu4eckon komuccum (IEC).

[Mpn NpUMeHeHUn HacTosLWero ctaHgapra peKoMeHOyeTca UCMonb30BaTk BMECTO CCbINMOYHbLIX MEXay-
HapOOHbIX CTAHZAPTOB COOTBETCTBYHLUME UM MEXTOCy4apCTBEHHbIe CTaHAapThl, CBEAEHUA O KOTOPbLIX Mpu-
BeAeHbl B JONOMHUTENbHOM npunoxeHun JA.

[JononHuTensHblE CHOCKW B TEKCTE CTaHgapTa, BblAeNeHHble KypCcMBOM, NPWBEAEHbI ASsi NOACHEHWUA
TeKkcTa opuruHana

6 BBE[JEH BIEPBbIE
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HHepopmayus o seedeHuu 8 Jelicmaue (NpekpalwjeHuu deticmaus) HacmosAweao cmaHdapma u uame-
HeHULl K HeMy Ha meppumopuUl yKkasaHHbIX ebllie aocydapcme nybnukyemcs 6 ykazamensx HayuoHanbHbIX
cmaHdapmos, usdasaembix 8 amux 2ocydapcmeax, a makxke e cemu MHmepHem Ha calimax coomeem-
CMeyWUX HaUUOHaNbHbIX OpaaHoe o cmaHOapmus3ayudul.

B crniywae nepecmompa, usMeHeHul Uiu omMeHbl Hacmosuw,e2o cmaHdapma coomeemcemeytowas uH-
¢popmayus 6ydem onybnukosaHa Ha oghuyuansHoOM UHmepHem-calime MexzocydapcmeeHHO20 coeema
o cmaHGapmusayuu, Memposioauu U cepmugukayuu e kamasnoze «MexzaocydapcmeeHHble cmaHOapmbl»

®© IEC, 2018
© Odhopmnenune. ®IBY «MHCcTUTYT cTaHgapTusauuuy, 2023

B Poccuiickon enepaumm HacToaWMiA CTaHAApPT HE MOXKET ObITb MOMHOCTLIO UMK
or 4acTM4YHO BOCMPOM3BEOEH, TUPaXKMPOBAH U pacnpoCcTpaHeH B KadecTee oduumansHoro
nznaHus bes paspelweHns OegepansHOro areHTCTBa Mo TEXHUYECKOMY PerynupoBaHUi

1N MEeTponorim

i
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BeegeHue

B HacTosWweM cTaHaapTe paccMaTpyBaloTCa UCMNbITAHMA Ha Be30MacHOCTL M UCMLITaHWUA ONs onpegene-
HUs pabounx xapakTepUCTUK YCTPOWCTB 3awWmThl OT nepeHanpskeHnid (Y3WI), nogcoeanHeHHLIX K CTOPOHE
NOCTOAHHOIO ToKa choToanekTpudeckux cuctem (P3C) B Lensix obecneveHns 3aWmTbl OT MHOYLMPYEMbBIX W
NPsIMbIX FPO30BbLIX Pa3psaaoB.

PaccmartpusaloT Tpy Knacca UCnblTaHUIA:

1) ucnbiTaHus knacca | NnpegHazHavyeHsbl 4NS UMUTALWK UMMYNbCOB MPO30BOr0 TOKA NPU €ro 4acTUYHOM
pacTtekaHun. Y3UI, nogeepraemMbie UCNbITAHUIO KNacca |, Kak NpaBUno, pekoMeHA0BaHb! AS UCNOMNb30BaHNUS
B MecTax CUIbHOro BO3OEWCTBUA, HANMPUMEpP, BBOOLI SMEKTPONUTAHUS B 34aHMSA, 3allULLEHHBIE CUCTEMAMUN
MONMHWe3aLlnThl;

2) Y3WI, nogBepraemMble MMNynbcam nepeHanps)eHua HebonbLON ANUTENbHOCTU, UCMbLITLIBAKT MO
knaccy Il unu Ill;

3) no mepe BO3MOXHOCTel ucneitTaHua Y3UI npoBogaTcsa no NpyMHUMNY «4epHOro ALLUMKay.

[Mpwn NnpoBegEeHUN UCNBITAHWA YYUTLIBAETCS, YTO:

- (hOTO3NEKTPUYECKME SMNEMEHTHI, (DOTO3NMEKTPUUECKUE MOOYNU, POTO3NEKTpUYECKMe BaTapen ABNAKT-
CHl reHepaTopamu TOKa,;

- BbIXOL4HOW TOK (hOTO3MEKTPUHECKUX reHepaTopoB 3aBUCUT OT 3HEPreTUYeCKo OCBeLLeHHOCTN pabo4ux
NoBepxHOCcTen (hoTo3NeKTpuYeckux Mogynen n pabodein TeMmnepaTypbl Mogynewn;

- TOK KOPOTKOrO 3aMblKaHWsA (DOTO3MNEKTPUYECKUX TEHEPATOPOB HE3HA4YUTENBHO NpeBbillaeT pabounii
BbIXOJHOW TOK;

- (hOTO3NEKTPUYECKUE reHepaTopbl NOAKNKOYAKTCS NOCNeAoBaTeNLHO U/UNK NapannensHo, pesynsratoM
4yero ABnsieTcs MHoroobpasne HOMUHAaNbHbIX 3HaYeHWIA HaNPsKEHWUIA, TOKOB M MOLLHOCTW OT HECKOMbKMX COTEH
BaTT (B yCTaHOBKaX B XMWMbIX MOMELLEHWSX) 4O HECKOMbKNX MeraBaTT (aNns CONMHEYHbIX 3/1eKTPOCTaHLMIA).

Cneumndnyeckne anekTpuyeckue napametpbl ®3C Ha CTOpPOHe MOCTOSAHHOIO TOKa NMpedycMaTpuBaoT
ocobbie TpeboBaHnA K ucnblitanmsam Y3UT.

B IEC 61643-32 paccmaTpuBalTcs npuHUUnbl Beibopa 1M npaktudeckoro npumeHenus Y3WI B uenax
3awntel ®IC 0T NepeHanpsKeHUin.
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M E X I OCVYOAUPTC CTUBTETHHUB # C TAHAOAUPT

YCTPOWUCTBA 3AWNTLI OT NEPEHAMPAXEHWUAN HA3KOBONbLTHbLIE
Yacte 31

Tpe6oBaHWA U MeTOoAblI UCNbITAHWUA YCTPOMCTE 3aLUNThLI OT UMNYNbCHBLIX NepeHanpsxeHun (Y3UM)
ansa hoTo3aNeKTPUYECKUX CUCTEM

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

Data eeegeHna — 2024—11—01
C NpPaBOM [OCPOYHOTO NPUMEHEHUA

1 O6nacTtb NpUMeHeHnA

HacToAawmi cTaHgapT pacnpoCTpPaHAETCA Ha YCTPOWCTBA 3allnThl OT nepeHanpsekeHun (Y3WUI), npen-
HasHa4yeHHble ANA 3aWUThl OT KOCBEHHLIX U NPSAMbIX BO34EUCTBMIA TPO30BLIX UMK MHBIX NEepexogHbliX nepeHa-
npsxeHun. [laHHble ycTponcTBa npegHasHaveHbl ANA NogcoeuHeHMss Ha CTOPOHE MOCTOAHHOro Toka hoTo-
ANEeKTPUYECKUX YCTAaHOBOK, HOMWHANbHLIM HanpsXeHuem noctosiHHoro Toka go 1500 B.

[aHHble ycTponcTBa cogepaT, Kak MUHUMYM, OOWH HEMWHEeWHbIA KOMMOHEHT W npedHasHa4veHbl 4ns
OrpaHUYeHWsl NepeHanpsXeHWn 1 0TBOAa MUMMNYMNbCHLIX TOKOB. Pabouyne xapakTepuctuku, TpeboBaHus bes-
OMacHOCTKU, CcTaHOapTHble MeToAbl WCMbITAHUA W HOMWHAaNbHbIE MapameTpbl YCTaHOBMEHbl ANA AaHHbIX
YCTPOWCTB.

Y3WM, cooTBeTCTBYOLLME AaHHOMY CTaHAAPTY, NpeaHa3HavyeHbl UCKIHYUTENbHO 418 YCTaHOBKM Ha CTO-
pPOHe NOCTOsAHHOIO Toka ®3C M Ha CTOpPOHEe NOCTOAHHOMO ToKa MHBEPTOPOB.

Y3WI ona doToanekTpu{ecknx CUCTEM C HAKOMMEHUEM U XpPaHEHUEM SHEPruu (Hanpumep, akkymynsi-
TopHble batapewn, baTapen KOHOEHCATOPOB) HE paccmaTpyBaloTCS.

Y3WI ¢ pasgenbHbiMWM BXOAHLIMA M BbIXOAHBIMU KNEeMMaMi C NocnenoBaTenbHbIM CONMPOTUBNEHWMEM
MeXay yKaszaHHbIMW KnemmMamu (Tak HasbliBaeMble AByxBBogHble Y3WIM cornacHo IEC 61643-11:2011) He pac-
cMaTpurBaKTCS.

Y3WM, cooTBeTCcTBYOWME JAHHOMY CTaHA4apTy, NpegHasHaveHbl Ans NOCTOAHHOrO MOAKMIoYeHUs, T. e.
NOAKITOMEHME W OTKMIOYEHWe TakuxX ctaunoHapHblix Y3UIT M MoXeT BbINONHATLCA MCKMIYMTENBHO C UCMNONb-
30BaHVEM UHCTPYMEHTA.

[aHHbIA cTaHOapT He pacnpocTpaHAeTcs Ha NnepeHocHble/MobunbHbie Y3UMI.

Mpumeuvanne 1—Kaknpasuno, Y3WI ansa dhoToanekTpuyeckux yCTaHOBOK HE COAepKUT NocneaoBarTensHoe
COMPOTMBNEHNE MEXAY BXOOHBIMM 1 BbIXOAHBIMU KNEMMamMK M3 coobparkeHnid aHeproahPeKTUBHOCTM.

MpumeyaHue 2— EcnuB aHHOM OOKYMEHTE YKa3biBAETCsA CCbINka Ha CUCTEMY 3NEKTPONUTaHUS UMK cUcTe-
MYy MUTaHWA, pedb MAET O CTOPOHE NOCTOAHHOIO TOKa (hOTO3NEKTPUYECKON YCTAHOBKM.

2 HopmaTuBHbIE CCbINKK

B HacTosiLem cTaHgapTe MCNonb30BaHbl HOPMATUBHbIE CCbINKW Ha cnegytolue cTaHaapTel [AnA gatu-
POBaHHbIX CCbINOK MPUMEHSIOT TOMbKO yKasaHHOe M34aHue CCbINMTOYHOro cTaHaapTa, ANA HeAaTUPOBaHHbIX —
nocregHee usgaHne (BKMo4Yasa BCe M3MEHeHNs)]:

IEC 60060-1:2010, High-voltage test techniques — Part 1: General definitions and test requirements
(MeToavka BbICOKOBOMLTHLIX UCMbITaHWUA. YacTb 1. Obwune onpegenerHns u TpeboBaHUa K UCNBITAHUAM)

IEC 60068-2-78:2012, Environmental testing — Part 2-78: Tests — Test Cab: Damp heat, steady state
(McnbiTaHWe Ha Bo3aencTBMe BHeLLHMX dakTopoB. Yactb 2-78. VicnbiTaHua. Mcnbitanne Cab: BnaxHoe Ten-
M0, YCTaHOBMBLLUUIACS PEXMM)

MapaHune ochbuumnansHoe
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IEC 60529, Degrees of protection provided by enclosures (IP Code) [Ctenenu 3awmTel, obecneynsae-
Mble kopnycamu (kog |P)]

IEC 60664-1:2007"), Insulation coordination for equipment within low-voltage systems — Part 1:
Principles, requirements and tests (KoopguHauus unzonsumn B obOpyOooBaHWM HU3KOBOIMLTHBIX CUCTEM.
Yacte 1. MpuHUmMnel, TpeBoBaHUA U UCNBLITAHWS)

IEC 61000-6-3, Electromagnetic compatibility (EMC) — Part 6-3: Generic standards — Emission
standard for equipment in residential environments (3nekTpomarduTtHas cosmecTumocte (BMC). YacTe 6-3.
O6wme craHgapTel. CTaHOapT SNEeKTPOMArHUTHOM SMUCCUM ONSA XKUMNbIX, KOMMEPYECKUX WU NErkux npoMbiLL-
NeHHbIX 06CTaHOBOK)

IEC 61180-12), High-voltage test techniques for low-voltage equipment — Part 1: definitions, test and
procedure requirements (TexHOMoOrMsa BbICOKOBOMBLTHBIX MCMbITAHWIA HU3KOBONBTHOro o6opyaosaHus. Yacts 1.
OnpegeneHns u TpeboBaHUS K NCMbITAHWMAM W METOAAM WCNbITAHWIA)

IEC 61643-11:2011, Low-voltage surge protective devices — Part 11: Surge protective devices connected
to low-voltage power systems — Requirements and test methods (YctpolicTea 3awwuTel OT nepeHanpsikeHun
HW3KoBOMbLTHEIE. YacTe 11. YcTpoicTBa 3alUWThl OT NepeHanpsiKeHWn, NoacoeqUHEHHbIE K HU3KOBOMBTHLIM
cucTeMaM pacnpefeneHns anekTpoaHepruv. TpeboBaHWa u MeTonbl UCMbITaHWRA)

IEC 62475:2010, High-current test techniques — Definitions and requirements for test currents and
measuring systems (MeTtogbl ucnbiTaHna TokoM Gonblioi BenuunHbl. OnpegeneHnst U TpeboBaHWA K ToKam
ANst UCMBITAHUA W K U3MEPUTENbHbIM CUCTEMAM)

3 TepmuHbI, onpeageneHus, CoOKkpaweHna u obo3HavyeHus

B HacTosweM cTaHgapTe MCNonb3yloTcsa cneayrlne TepMUHbLL, ONpeaeneHns N CoKpaLleHns.

ISO n IEC nopoep»xuBatwT TepMUHonormdeckne 6asbl AaHHbIX ANS UCMONb30BaHWUA B CTaHgapTUaauum
no cnegfywLwmum agpecam:

- Onektponegua IEC: poctynHa no agpecy http://www.electropedia.org/;

- nnaTtcopma oHnanH-npocMoTpa ISO: goctynHa no agpecy http://www.iso.org/obp.

3.1 TepmuHbl M onpegeneHun

3.1.1 ycTponcTBO 3alMThl OT UMNYNbLCHbLIX NepeHanpsikeHun; Y3WIM [Surge Protective Device
(SPD)]: YcTpoiCTBO, KOTOPOE COOEPXUT MO KpaHen Mepe OAUH HEMMHERHBIA KOMMOHEHT, NPeAHa3Ha4YeHHbIN
Ons orpaHUYeHns UMNYINbCHbIX NepeHanpsiKeHUn U 0TBo4A MMMYMbCHLIX TOKOB.

Mpumevyanne 1 — Y3UI saBnseTca YKOMNNIEKTOBAHHbIM YCTPOWCTBOM C COOCTBEHHBIMW CpencTBamMu
npucoeguHeHUs.

[[EC 61643-11:2011, 3.1.1]
3.1.2 ogHoBBogHOe ¥Y3WUI (one-port SPD): Y3WI Be3 BkNo4EeHHOTO NocnefoBaTenbHO NOMHOTO CONpo-
TUBMEHNs Mexay BbiBOgAMM.

Mpumevyanune 1— OpgHoBBogHoe Y3WI MOXKET UMETE OTAENEBHLIE BBOAHOW W BEIBOAHOW BbIBOALI.
MpumeyaHue 2 — YcTpolicTBa 3aliMThl OT NEperpysky rno TOKy, HAanpuMep MNiaBkMe NpegoxpaHuTenu unu
aBTOMaTU4YeCcKne BbIKNoYaTeNu He cYMTaloTCa NocrneaoBaTenbHbIM CONPOTUBMEHNEM.

[I[EC 61643-11:2011, 3.1.2, c nameHeHusmun (gobaeneHo npumedaHue 2)]

3.1.3 Y3UN, kommyTHupylowee HanpskeHue (voltage-switching SPD): ¥3WM, kotopoe B oTCyTCTBUME
nepeHanpsKeHWin CoxpaHseT BbICOKOE NOMHOE COMPOTMBAEHKE, HO MOXET MIHOBEHHO W3MEHMWTL ero Ha HWU3-
KOe B OTBET Ha CKa4YOK HaNpPsiKeHUs.

MpumeyaHue 1 — TUNWYHLIM NPUMEPOM ANEMEHTOB, McnonbayemMblx B Y3l komMmyTupytowero Tuna, sens-
HOTCA paspsaaHUKK, razoBkle TPYBKWU U TMPUCTOPLL. WX MHOrAAa Ha3bIBAKOT LLYHTUPYIOLWMMA SrieMeHTaMu.

[I[EC 61643-11:2011, 3.1.4, c uameHeHUsAMUN (MepBoOHa4YanbHbIR TEPMUH YKasbiBancs kak «Y3WIM kommy-
TUpytoLero Tuna»)]

1) 3ameHeH Ha IEC 60664-1:2020. OgHako Ana ofHoaHa4Horo cobniogeHns TpeboBaHUsA HACTOALLEro CTanaapTa,
BbIP2XKEHHOTO B AaTUPOBAHHOW CChISIKE, PEKOMEHOYETCA UCNONB30BaTh TOMNBKO YKasaHHOEe B 3TOW CChINKe U3gaHue.

2) 3ameHeH Ha IEC 61180:2016. OgHako Ans ogHo3HauyHoro cobniogeHus TpeboBaHUsA HACTosLLero cTaHaapTa pe-
KOMEHIYETCA UCMONb30BaTh TOMNBKO YKa3aHHOE B 3TOW CCbiMKe U3gaHue.

2
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3.1.4 Y3WUI, orpaHuyuBalowee HanpsxeHue (voltage-limiting SPD): Y3WI, koTopoe B OTCyTCTBME
nepeHanpsXeHUs COXpPaHAET BbICOKOE MOMHOE CONPOTUBIIEHWE, HO NMOCTENEHHO CHIMKAET €ro ¢ BO3pacTaHUeM
BOMHLI TOKa W HANPSKEHUS.

MpumedaHne 1 — NpuMmepoM anemeHTOB, Ucnoneayembix B ¥Y3WI orpaHnymnBatoero tuna, sBnsTCs Bapu-
CTOpbI M AMOAbl C NaBUHHBIM Npoboem. Takme aneMeHTbl MHOTAA Ha3bIBaKT «OrpaHUYUTENSMUY .

[IEC 61643-11:2011, 3.1.5, c "3amMeHeHUsMU (NepBOHaYanbHLIA TEPMUH yKasbiBancs kak « Y3WI orpanHm-
YMBAKOLLEro TUNan)]

3.1.5 kombuHuporaHnHoe Y3UI (combination SPD): Y3WI, cogepxallee anemMeHThl Kak KOMMYTUPYHO-
Liero, Tak U orpaHU4MBaloLLero TMna, KoTopble MOryT KOMMYTUPOBATL U OrpaHUYMBaTL HanNpshKeHwe, a Takke
BbINOMHATE 00€ 3TW (PYHKLMM.

[IEC 61643-11:2011, 3.1.6, C uameHeHMAMK (MepBOHaYanbHbIN TEPMUH ykasbiBanca kak «Y3WI kombu-
HUPOBAHHOIO TUNax»)]

3.1.6 Bug 3awmTthl (mode of protection): 3agaHHbii NyTe TOKa MeXay BbIBOOAMMW, COAEPXKALUNA OOWUH
UIN HECKOINBKO 3aLLMTHLIX 3NEMEHTOB, ANA KOTOPbIX MU3roTOBUTENb YKA3biBAET YPOBEHb 3aLLUThHI.

n puMedyaHune 1— ,D,aHHblﬁ NYyTbh TOKa MOXET cogepate A0MNONHUTENBbHBIE BbIBOAbI.

[IEC 61643-11:2011, 3.1.8, c u3amMeHeHUs MM (MepBOHa4YanbHbIA TEPMWH YKa3biBancsa Kak «Bug 3aluThbl
Y3WM», nobasneHo npumeyaHue 1)]

3.1.7 HOMMHanNbHbIW pa3paAHbIA TOK I, (nominal discharge current /). MNukoBoe 3Ha4YeHne TOKa, NPo-
Tekawwero 4Yepes Y3WI, ¢ dopmoi BonHbel 8/20.

[IEC 61643-11:2011, 3.1.9, c n3MeHeHUsIMN (NepBOHaYaNbHLIA TEPMUH YKa3bIBANCH KaK «t HOMUHATNBHBINA
paspsagHblA TOK NS UCnbiTaHui knacca l»]

3.1.8 UMNynbCHbIW paspAAHbIA TOK ANA Knacca ucnbiTanui | L, (impulse discharge current for
class | test Iimp): lNukoBoe 3Ha4YeHWe paspsaHOro Toka, npoTtekatollero Yepes Y3WI, onpegensemoe 3agaH-
HbIM 3apsgom Q, aHepruen W/R n BpeMeHeM.

[IEC 61643-11:2011, 3.1.10]

3.1.9 makcuManbHbIN pa3pagHbLIA Tok [ (maximum discharge current /.,,,): ukoBoe 3Ha4YeHue
ToKa, npoTekawuero Yyepes Y3WUI, umerowee dopmy BonHbel 8/20 v amnnuTyay B COOTBETCTBMW C XapaKkTepu-
CTMKaMW 3asBMeHHbLIMW NPOU3BOAUTENEM.

NMpumedanune 11—/, . paBeH unu npesblwaeT /.

[IEC 61643-11:2011, 3.1.48]

3.1.10 MakcuManbHoe HanpsixXeHne NOCTOSIHHOTO TOKa Npu npumeHeHun B ®IC Ugpy (Maximum
continuous operating voltage for PV application Ucpy/): MakcumanbHoe HanpskeHWe NoCTOAHHOIO TOKa, KOTOo-
poe MOXEeT BbITb ANUTENLHO MPUMOXEHO K YCTPOUCTBY 3awmnTel Tuna Y3WI, npegHazHadyeHHOMY ONs yCTaHOB-
KM Ha CTOPOHE NocTosiHHOro Toka ®3C.

3.1.11 ANUTenNbHbIA NOCTOAHHLIW TOK ANs npumeHeHusa B ®IC I-py (continuous current for PV
application /-py/): ToKk, NpoTeKaoLWwuin Yepes NoNoXUTENbHYIO U oTpuuaTtenbHyto knemmy Y3WI, paboTatouiero
npu Uspy

3.1.12 ocTaTo4HbIN TOK Ipg (residual current /pg): Tok, NpoTekalowui Yepes KNeMmy 3aLuTHOro 3asem-
nenus skiryeHHoro Y3UM npu Ugpy, C COBAVHEHNSAMMU, BbINONMHEHHLIMU COIMACHO YKa3aHWsIM N3roTOBUTENA.

[IEC 61643-11:2011, 3.1.40, c nameHeHnsMu (ykazaHo pasHoe Ba3oBoe UcCMbITATENbHOE HaNpsikeHue))

3.1.13 conpoBoXaalLWmnin TOK I; (follow current If): [MUKoOBLIV TOK, NogaBaeMbli AMNeKTPUYECKOW CUNo-
BOW cUCTEMOW M npoxoasawuin yepes Y3WI nocne pa3psiiHOro TOKOBOIO MMMYmbCa.

MpumedvaHune 1— ConpoBoxOawLMiA TOK B 3HA4YUTENBHOW CTENEHW OTAMYaeTes OT ANUTENBHOIo ToKa "CPV'

[IEC 61643-11:2011, 3.1.12, c nameHeHnsmu (nobasneHo npumedaHue 1)]

3.1.14 HoMMHanNbHbIN TOK Harpy3ku /| (rated load current / ): MakcumarbHbIA 4NUTENbHbIA HOMUHAb-
HblA MOCTOSIHHbIN TOK, KOTOPbLIA MOXET NoAaBaThCH Yepes3 BXOAHbIE/BbIXoaHble knemmbl Y3WT.

[IEC 61643-11:2011, 3.1.13, c n3aMeHeHUsIMK (M3MEHEHHOEe onpegeneHue)]

3.1.15 ypoBeHb HanpsKeHUsA 3alinTbl Up (voltage protection level Up): MakcumanbHoe HanpsxeHue,
oxugaemoe Ha knemmax Y3 B pesynsrate MMNynbCHOTO HanpsaKeHWa orpaHUYeHHON KpYTU3HbI U UMMNYIbC-
HOTO HaNpPsKeHWs C paspAaLHbIM TOKOM 3a4aHHOW aMmnnnTyabl U POPMbl BOJSTHbI.
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MpumevaHue 1— YpoBeHb HaNpsHKeHUs 3alUUTLI yCTaHABNMBAET N3TOTOBUTENb, M OH HE MOXET DbiTh Bbille,
yem:

- W3MepeHHoe MpefdenbHoe HanpskeHue, yCTaHoBNeHHoe Ana npobos Ha nepeaHem hpoHTe UMNynbca (B COOT-
BETCTBYIOLMX CNYy4anx) M M3MEPEeHHOE NPeaenbHOe HanpaXeHue, yCTaHOBIEHHOE UBMEPEHNEM OCTATOYHOTO HanMpPSKEHNs
npu amMnantyaax f, wnu i, ANs KNaccoB ucnbiTaHWid | u/unu Il cooTBETCTBEHHO;

- W3MepeHHoe npeaenbHoe Hanpsxenue npn Uge, YCTAHOBNEHHOE AnA KOMOWHMPOBaHHOW BOMHbI ANA Kracca
ncnbiTaHni 1.

[I[EC 61643-11:2011, 3.1.14, c uameHeHUAMU (M3MeHeHHoe npumedaHue 1)]

3.1.16 namepeHHoe npepensHoe HanpsxeHue (measured limiting voltage): MakcumansHoe 3Ha4YeHve
HanpsKeHWs, M3MepeHHoro Ha BbiBogax Y3WI npu nogave umnynbcoB 3a4aHHON QOPMbI BOMNHbI U aMMWTYAbI.

[[EC 61643-11:2011, 3.1.15]

3.1.17 octaTtouyHoe HanpsikeHue U, .. (residual voltage U, ): MkoBoe 3HauYeHne HanpseHus, Nosie-
nawuwerocs Ha Beieogax Y3WI BcneacTere npoxoxaeHus paspsaHoro Toka.

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

3.1.18 umnynbc HanpsikeHus 1,2/50 (1,2/50 voltage impulse): MUmnynbc HanpskeHUs ¢ hakTUHecKom
HOMWHaNbHOW ANUTENbHOCTbIO PPOHTa 1,2 MKC U HOMUHAMNBHBLIM BPEeMeHeM 40 NOMOBWHbLI 3HaYeHWUA (amnnu-
Tyael) 50 MKc.

Mpumeyvyanne 1 — B pasgene 8 IEC 60060-1:2010 npueegeHbl onpegeneHna BpeMeHn hpoHTa, BpeMeHU
nonynepuoga v opMel BOMHLI Ana nMmnyneca HanpsxeHus. B IEC 61643-1 ykazaHbl 3Ha4eHWs OONYCKOB.

[IEC 61643-11:2011, 3.1.20]
3.1.19 wumnynbc Toka 8/20 (8/20 current impulse): Umnynbc Toka ¢ dakTM4eCcKONn HOMUHANBHOW Anu-
TeNbHOCTLIO (PPOHTA 8 MKC M HOMMHAMbBHBIM BPEMEHEM A0 MONOBWHBLI 3Ha4YeHusa (amnnutygsl) 20 MKc.

MpumevyaHnune 1—Bpasgene 10 IEC 62475:2010 npuBeneHbl onpeaeneHus BpemMeHn chpoHTa, BpeMeHW nony-
nepuoaa U opMbl BOMHLI ANa umMnynbsca HanpsxeHus. B IEC 61643-11 ykasaHbl 3Ha4eHUs1 JOMYCKOB.

[[EC 61643-11:2011, 3.1.21]

3.1.20 kombuHupoBaHHasa BonHa (combination wave): BonHa, xapakTepuayLllasica 3agaHHbIMA aM-
NAUTYAON HanpsbkeHusi (Uqe) M hOpMOW BOTHBI B YCMIOBUSIX XOMOCTOMO XOAa M 3aAaHHbIMW aMnInTyaoin Toka
(low) v hopmOit BOMHBI B YCIOBUSX KOPOTKOTO 3aMblKaHWS.

MpumeyvaHue 1—AMNNUTYOa HANPSHKEHWSA M TOKA U hopMa BONHLI, Nogaeaemon k Y3WI, onpegensaoTca nomn-
HbIM COMPOTUBMNEHNEM Z; reHepaTopa KOMBUHMPOBaHHOM BONHLI (TKB) 1 NomnHbIM cConpoTUBReHUeM McnbiTyemoro Y3,

[IEC 61643-11:2011, 3.1.22]

3.1.21 nHanpsikeHue xonoctoro xoaa Ugc (open-circuit voltage Ugc): HanpsikeHue xonocToro xoaa
reHeparopa KOMBVMHWPOBAHHOW BOMHLI B TOUKE MPUCOEAUHEHNS UCMLITYEMOro yCTPOMCTRA.

[I[EC 61643-11:2011, 3.1.23]

3.1.22 TOK KOPOTKOro 3aMblIKaHMA reHepaTopa KOMOMHMPOBaHHON BONHLI Iy, (combination wave
generator short-circuit current ICW): Oxupoaemblii TOK KOPOTKOTO 3aMblKaHWUsA reHepaTtopa KOMOWHUPOBAHHON
BOJTHbI B TOUKE MPUCOEANHEHUS UCTBITYEMOro YCTPOMCTBA.

MpumeyvyaHue 1 — [pu nogcoeguHerHuu Y3UIT k reHepaTopy KOMOBMHUPOBAHHOW BOIMHbI TOK, NPOTEKaLWMn
yepes YU, 0BbI4HO MeHbLUE [y

[IEC 61643-11:2011, 3.1.24]

3.1.23 tennoran ctabunbHocTb (thermal stability): Y3WUI obnagaet TennoBoi ctabunbHOCTEIO, €CNK
nocne ncnbiTaHus B paboyem pexume, Bbi3BaBLUEM MpeBbILeHue TeMnepartypbl, Temnepatypa Y3WI co spe-
MEHeM MoHWXaeTcs, B To BpeMs kak Y3WI paboTaeT npu 3agaHHbIX MaKCMMarnbHOM ANMTENbLHOM pabodem
HanpsKeHWW 1 YCroBUAX TEMMNepaTypbl OKpYXaloLwero Bo3ayxa.

[[EC 61643-11:2011, 3.1.25]

3.1.24 Beixog mn3 cTpos [degradation (of performance)]: lNocToAHHOE OTKNOHEHUE 3KCNyaTaLMoHHbIX
XapakTepucTuk obopygoBaHusa UNn CUCTEMbI OT 3anfaHUPOBAHHBIX.

[[EC 61643-11:2011, 3.1.26]

3.1.25 HOMMHanNLHLIN TOK KOPOTKOro 3ambikauua Y3WUM J ,py, (short-circuit current rating of the SPD
lscpy): MakcumanbHbIn 0Xnaaemblil TOK KOPOTKOTO 3aMblKaHUsA, Ha CTOPOHe NOCTOsAHHOTO Toka ®3C, Ha KoTo-
pbi paccynTaHo Y3WI B coMeTaHuy ¢ yKkasaHHbIM pasbeduHUTeNnem.

[IEC 61643-11:2011, 3.1.27, c n3MeHeHNsIMU (TEPMUH U3HAYaNbHO YKa3aH Kak Igocgl
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3.1.26 pasbegunutens Y3WUM (pasvenunnutens) [SPD disconnector (disconnector)]: YcTpoincTteo, npea-
HasHavyeHHoe aAnga otcoeauHeHusa Y3WI unuv ero 4acTu oT cUNOBOWM cucTeMbI B criydae oTkasa Y3UIT.

MpumeyaHue 1 — [aHHoe pasbedWHUTENBHOE YCTPOWUCTBO He obnagaeT cnocobHOCTLI0 K pasbedVHEHWIO C
uenbto 6esonacHocTv. OHO NpegHa3HaYeHo Ans NpeaynpexaeHusa YCTORYMBOM HEWCNPABHOCTY CUCTEMBI M NMPUMEHSETCA
OnA ykaszaHua o nospexaeHun Y3UM. PazbeguHvutenu MoryT BbiTe BHYTPEHHUMKW (BCTPOEHHBIMUW) UMW BHELWHWUMK (No pe-
WeHWo n3rotoeuTens). Kpome dyHKUMM pasbedWHeHUs JaHHOE YCTPOWCTBO MOXET UMETb (DYHKLMK 3aLUMTLI OT CBEPXTOKa
1 TENNOBOW 3aLMThbl. ITW PYHKLMKM MOTYT BbITb pacrnpeneneHbl Mo OTAeMNbHBIM YCTPOMCTBaM.

[IEC 61643-11:2011, 3.1.28]

3.1.27 cteneHb 3awuTbl o6ono4kun, kog IP (degree of protection of enclosure IP): Knaccudukauwms,
npegsapsemasn kogom IP, obosHavawlwas cTeneHb 3awuTbl, obecnedvBaemyo 060MoYKorn, OT gocTyna K
OMNacHbIM YacTaAM, OT MPOHWKHOBEHWA TBEPAbIX MHOPOAHbIX YacTuL, W/MnAW Boabl.

[IEC 61643-11:2011, 3.1.29]

3.1.28 TvnoBoe ucnbiTaHue (type test): VicnbiTaHne Ha COOTBETCTBUE, NPOBOAVUMOE Ha OAHOM UINK He-
CKONBKMX NPEeAcTaBnTensHbIX 06pa3suax npogaykumu.

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

3.1.29 koHTpOnbHOe ucnbiTaHue (routine test): McnbiTanne, NpoBogrmoe Ha Kaxgom Y3UI, ero yactsax
MNKu matepuanax gna NnoATBEPXKOEHWA TOTo, YTO U3Oenne COOTBETCTBYET KOHCTPYKTOPCKON OOKYMEHTaL MK,

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

3.1.30 npuemo-caaTo4Hble ucnbiTaHua (acceptance tests): Mcnoitanua Y3WI, npoBogumele no npes-
BapuTENbHOW JOTOBOPEHHOCTU MEXAY W3roTOBMTENneM v notpebutenem Ha npegmeT COOTBETCTBUS M34enus
onpefeneHHbIM YCNoBUSAM KOHCTPYKTOPCKON JOKYMEHTaLUu.

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

3.1.31 knaccudmkaumna MMNYNbCHLIX UcNbITaHUi (impulse test classification)

3.1.31.1 ucneiTanusa knacca | (class | tests): Micneitanvs, npoBogMMbIE C MaKkCUMarnbHeIM UMAYNBCHBIM
TOKOM [\, MPM MNYNbCE TOKA 8/20, nMKoBoe 3Ha4YeHMe KOTOPOro paBHO NMUKOBOMY 3HAYEHMIO linp: 1 B COOT-
BETCTBYIOLLMX CNydaax npu umnyrnbce Hanpsxenus 1,2/50.

[IEC 61643-11:2011, 3.1.34.1, c uameHeHnsimu (Jo6aBNeHO «B COOTBETCTBYIOLLUX Cy4anx» )]

3.1.31.2 ucneitanua knacca ll (class |l tests): MicneiTaHysa, npoBognMble C HOMUHAMbHBIM Pa3pAgHbIM
TOKOM [, 8/20 1 B COOTBETCTBYIOLLMX Cry4asix UMMYIbCHbIM HanpsxeHnnem 1,2/50.

[IEC 61643-11:2011, 3.1.34.2, c uameHeHnsimu (JoBaBneHoO «B COOTBETCTBYIOLLUX Cy4Yanx» )]

3.1.31.3 ucnbitanus knacca lll (class |1l tests): McnbitaHua, npoBogumble ¢ KOMBUHMPOBaHHOW BOMHOWM
reHepaTopa (HanpsxeHune 1,2/50 — tok 8/20).

[IEC 61643-11:2011, 3.1.34.3]

3.1.32 paspapgHoe unu nyckoBoe HanpskeHue Y3UM kommyTupyrowero Tuna (sparkover voltage or
trigger voltage of a voltage-switching SPD): 3HavyeHne MakCcMManbHOro HanpsiKeHus, Npyv KOTOPOM HavuHa-
eTCA pe3knil nepexon OT BbICOKOIO K HU3KOMY MOMHOMY conpoTveneHuto ans ¥3UIMN kommyTupytoLlero Tuna.

[IEC 61643-11:2011, 3.1.36]

3.1.33 ypenbHan aHeprua W/R pna vcenbiTanma knacca | (specific energy for class | test W/R): 3Hep-
rva, Bblaenaemas UMnynbCHbIM TOKOM /i, Ha eANHULY CONpOTMBNeHNs 1 Owm.

MpumeyaHue 1— OHa paBHa WHTErpany Bo BpeMeHw kBagpata Toka (W/R = | idt).

[IEC 61643-11:2011, 3.1.37]

3.1.34 oxxugaemMbli TOK KOPOTKOro 3aMbIKaHUA Ip (prospective short-circuit current Ip): Tok, KoTopkIn
npoTekan 6bl B JAHHOM MecTe Lenu, ecnu Obl B 3TOM MeCTe OHa Oblfla 3aMKHYTa HAaKOpPOTKO NMPOBOAHMKOM C
He3Ha4UTeNbHbIM COMPOTUBIEHUEM.

[IEC 61643-11:2011, 3.1.38, c u3aMmeHeHWsAMHN (yOaneHue CroB «MCTOMHWKA NMUTAaHWA» U3 NepBOHaYanb-
HOro TEPMMHA W NPUMEYaHus]

3.1.35 nHpukaTop coctosiHua (status indicator): YctpoicTBo, ykasbiBawlee pabouyee coOCTosAHWE
Y3WM unu ero yactu.

MpumevyaHue 1—llogobHble MHOUKATOPLI MOTYT ObITb NOKaNbHBIMKW C BU3YaribHOW W/WMK 3BYKOBOW CUIHaNu-
3aumelt u/Mnu MMeTb AUCTaHLIMOHHYIO CUrHaNM3auMio U/Mu BbIXOOHOW KOHTaKT.

[IEC 61643-11:2011, 3.1.41]
3.1.36 BbIxogHOW KOHTaKT (output contact): KoHTaKT, BKIMOYEHHbIN B LieMb, OTAENbHYI0 OT [MaBHOW Lenu
Y3WI, n NOOKNHYEHHbIA K pasbeAUHUTENO UMK MHOWKATOPY COCTOAHUA.

[IEC 61643-11:2011, 3.1.42]
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3.1.37 mHoronontwcHoe Y3UM (multipole SPD): Tun Y3WI ¢ Bonee 4yem ogHMM BUOOM 3aLUWThl UITK
KoMBMHaUMA Heckonbknx Y3WI, anekTpuyeckn COeaAnHEHHbIX B edMHbIA.

[I[EC 61643-11:2011, 3.1.43]

3.1.38 cymmapHbIv pa3spsifiHbli TOK I, (total discharge current /. ): Tok, npotekaowmii no PE- nnm
PEN-npoBogHuKy B MHorononwcHoMm Y3WI npy cyMMapHOM UCMBITATENBHOM pPa3psagHOM TOKE.

MpumevaHue 1 — 3TO UCMbITAHME NPUMEHSAIOT ONA NPOBEPKN KYMYNATMBHbLIX 3(hEKTOB y MHOrOMOMOCHBIX
Y3WIT ¢ HECKOMNBKAMI BUAAMM 3aLLUTLI, KOTOPLIE BKMHOYeHbl OAHOBPEMEHHO.

MpumevaHne 2 — Iy, B NepByld ovepedb Kacaetca ucnbitaHuin Y3WIT knacca |, npumeHaemsIxX Ans uenei
MOMHWEe3aLWmnTbl C IKBUNOTEHUWAaNLHOW CBA3bI0 cornacHo cepuu ctaHaaptos |IEC 62305.

[I[EC 61643-11:2011, 3.1.44, c uameHeHuammn («PE- nnn PEN-NpoBOAHWK 3aMeHEH «3a3eMIAtoLWLMM Npo-
BOAOMY)]

3.1.39 HanpsxeHWe AnNA onpegeneHus Bo3sAywHoro 3asopa U, (voltage for clearance
determination U,,,): Hanbonbwee uamepeHHOe HanpshkeHue npv BO3AENCTBUMM WUMMYNbCOB COrMMacHo
8.3.3.1 IEC 61643-11:2011.

[IEC 61643-11:2011, 3.1.47]

3.1.40 pexum oTkasa «obpbiB uenu» (Open-Circuit Failure Mode OCFM): NoBeneHue npu Heucnpas-
HOCTK, Npu koTopom Y3WI B onpegeneHHbix YCNOBUSAX NEPexoauT B COCTOAHWE MOCTOSIHHOIO BbICOKOTO CO-
npoTMBNeHus unu obpeiBa Lenwu.

M pumMmedHyaHumne 1— ﬂpOMe}I{y'TO'-IHOG COCTOAAHWE C HU3KMM COMNpPOTUBIEHUEM BO3IMOXHO B TeE4EHWE OrpaHUvYeH-
HOro BpeMeHu, noka He 6y,qu OOCTUTHYT OKOHYaTenNbHbIN pPeXnm aBaleT‘IHOFO COCTOAHUA.

3.1.41 pexum oTKa3sa «KOpoTKoe 3ambikaHue uenu» (Short-Circuit Failure Mode SCFM): NoeegeHue
npW HencnpaBHOCTU, Npu KoTopom Y3WI B onpegeneHHbiX YCroBUAX NepexoauT B COCTOSHWE NMOCTOSHHOMO
HW3KOro ConpoTUBIEHUS UNU KOPOTKOrO 3aMblKaHUA.

3.1.42 wcnbiTaTenbHoe HanpsikeHue Up,, (testing voltage Ug.g): VcnbitatensHoe HanpsikeHwe,
onpegeneHHoe Ha OCHOBaHUW HanpsxeHnsa POoTo3NEeKTPUYECKON CUCTEMBI.

MpumevaHune 1— Upg MOXET BAPbMPOBATLCH B 3@BMCMMOCTH OT NPOLIEAYP MCMbITaHWA.

3.1.43 ncnbiTaTenbHbIA TOK I, (testing current Ip,): VicnbiTaTensHelid TOK, ONpefeneHHbIi Ha OGHO-
BaHWK TOKa POTOANEKTPUYECKON CUCTEMbI.

Mpumeyanne 1— I MOKET BAPLUPOBATLCA B 3ABMCHMOCTM OT MPOLEAYP MCMbITaHMIA.

3.1.44 npucnocobneHua gnsa KopoTkoro 3ambikaHuAa Y3WUI (kopoTkoszambikatenwu) [means for
Short-Circuiting the SPD (SC-means)]: BHyTpeHHWe npucnocobnenuns Ana KopoTKoro 3ambelkaHusa Y3UTMT, cuu-
Tarowmxca Y3UI ¢ Tunom oTkasa «KOPOTKOE 3aMbikaHue» Npu onpefeneHHbIX YCNOoBUSAX, C MPOMYCKHOW Crno-
COBHOCTLIO MO TOKY, PABHOM HOMUHAMLHOMY TOKY KOPOTKOrO 3ambikaHus Y3WUI [ o/

3.1.45 HoMMHanLHoe HanpsxeHue Bapuctopa U, . (nominal varistor voltage U,,5): Hanpsxenue
MEeTannooKCMAHOro BapucTopa, M3MepeHHoe Npu NoCTOAHHOM Toke 1 MA.

3.2 CokpaweHuna/ob6o3Ha4yeHUs

Tabnuua 1 cogepXxuT NnepedeHb CoKpallleHn 1 0603HaYeHUA, NPUMEHEHHBIX B HACTOSILLEM CTaHdapTe.

Ta6nuua 1— lNepeveHb cokpaleHui 1 0bo3HaYeHUr

CokpalyeHmns u

SBSALAUAIA HavmeHoBaHue MNpumeHeHne
DUT McnbiTblBaeMOe YCTPOMUCTBO Obuwme
P CTeneHb 3auThi 000MN0YKN 31.27
Y3WM | YcTpoWCTBO 3aluThl OT MMMYINbCHBIX NepeHanpseHui 344

O6wue -
WIR YaeneHas aHeprusa Ansa ucnblTaHWi knacca | 3.1.33
T1, T2 | MapkupoBka npogykuum Ana ncneitaHnia knaccos |, 11 u/unum 11 6.1.1.2, nepe-
n/nnu yucneHue 3)
T3
6
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OkoH4aHue mabnuus! 1

%%lgﬁ”;f;::: HaumeHosaHue MpumeHeHune
Ucpy MakcumanbHoe HanpshkeHWe MOCTOAHHOrO TOKa MpW NMPUMEHEeHWU B 3.1.10
®3C
o YpoBeHb HanpsiKeHUs 3aLuThl 3:1.15
s OcTato4Hoe HanpsaxeHne 3.1.17
HanpsikeHue
e Hanps:eHue ona onpegeneHus BO34yLUHOrO 3a3opa 3.1.39
Uge HanpsiKeHue xonocToro xoaa reHepatopa KOMBUHMPOBAHHOW BOSHbI 3.1.20, 31.21
Utest VcneiTatensHoe HanpskeHue 3.1.42
Uima | HomuHansHoe HanpsxeHne Bapuctopa 3.1.45
!imp MMnynbCHBIA TOK AnA UCnbITaHuA Knacca | 3.1.8
I hax MakcumanbHbIi paspaaHbIid TOK 3.1.9
Iy HOMUHanNbHLIN pa3psagHbIi TOK ANA UcneliTaHua knacca |l 1k W g
I ConpoBoxaatoLLun Tok 3.1.13
I HOMUHanNBHLIN TOK Harpy3ku 3.1.14
T low ToK KOpOTKOro 3aMblkaHnA reHepaTopa KOMOMHUPOBaHHOW BOMHEbI 3.1.22,3.1.20
o lapy HoMWHanNbHbBIA TOK KOPOTKOrO 3aMbIKaHWs 3:1.25
Ip Oxmpaemblil TOK KOPOTKOrO 3amblkaHma 3.1.34
Ipe OcTtaTouqHeIn Tok Nnpu UCPV 3112
Iotal CyMmapHbIit paspadHbli TOK MHoromnosocHoro Y3WIl 3.1.38
lepy [nuTenbHbIA NOCTOSIHHLINA TOK ANA npuMeHeHust B @3C 3.1.11
liest McneiTatenbHbIn TOK 3.1.43

4 YcnoBuAa akcnnyatauum

4.1 HanpsxeHue

HanpsxxeHue, ONUTENBHO NodaBaeMoe Mexay BbiBogamu Y3WI, He QOMKHO NpeBbilaTh ero Makcu-
ManbHoe anuTensHoe pabouee HanpaxeHue Uexpy,.

4.2 ATmocchepHOe gaBrieHMe U BbicoTa

ATmocdepHoe gasneHue coctasnsaet ot 80 go 106 klla. JaHHble 3Ha4YeHUsi COOTBETCTBYIOT BbICOTaM
Hag ypoBHeM mopsa oT nntoc 2000 m go muHyc 500 M COOTBETCTBEHHO.

4.3 Temnepartypa

HopmanbHbii gnanasoH: ot muHyc 5 °C go nmwoc 40 °C;
paclmnpeHHbld ananasoH: ot muHyc 40 °C go nntoc 70 °C.

4.4 BnaXHocTb

HopMmanbHbin gManasoH: oT 5 % Ao 95 %;
paclupeHHbid AManasoH: oT 5 % go 100 %.
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5 Knaccudukaums

5.1 O6wme nonoxeHUnA

WaroToBuTENM JOMKHLI KNaccudguumposats Y3WI no cnedylolwnmM napaMeTpam.

5.2 Bug koHcTpyKkuum Y3UN

I{ommyTMpyrou.me HanprxeHue;
OorpaHnymnBarv e HanpAxeHue;
KOMGMHMDOBEHHbIe.

5.3 Knacc vcnbeitanun I, Il n 11l

MHdopmauusa no knaccam ucnoitadui |, 11 v lll npueenena B Tabnuue 2 IEC 61643-11:2011.

5.4 MecTtononoxeHue

5.4.1 BHYTpeHHAA ycTaHOBKA

Y3WI, npegHazHayeHHble AN YCTaHOBKM B 000M0YKe W/MIMK BHYTPW 34aHUIA UK No4 HaBecamu.

Y3WI, ycTaHOBNEHHbIe B HAPYKHbIX 000M0YKax Mnu Nog HaBecaMmu, CHUTaKT NpegHasHaYeHHbIMW AN
BHYTPEHHEWN YyCTaHOBKM.

MpumeyvyaHune — [daHHaa knaccudukaumsa pacnpocTtpaHseTca Ha Y3WI, npeaHasHaveHHble Ons YCTAaHOBKA B
3aLUMLLEHHBIX OT aTMOCHEPHbLIX BO3OEWCTBUIA MeCcTax, He OCHALLEHHbIE PerynatopamMmn Temnepartypbl M BNaXHOCTU, U CO-
OTBETCTBYET XapaKkTepucTMKaMm KoAa BO3gencTBuaA BHelHuX dakTopos AB4, ykazaHHoro B IEC 60364-5-51.

5.4.2 HapyxHasa ycTaHOBKa
Y3WI, npegHasHa4yeHHble Ansa npuMmeHeHus 6ea obonoyek, BHe 30aHWIA U He MoA HaBecamu.

MpumevyaHune — [laHHaa knaccudukauma pacnpoctpaHaetcs Ha Y3WI, npegHa3HavyeHHble Ans YCTaHOBKM B
He3alWLEeHHbIX OT aTMoCcdepHbIX BO3AEHCTBUA MecTax.

5.5 [locTynHOCTbL NPUKOCHOBEHUIO

5.5.1 JocTynHbie npukocHoBeHuio Y3UM

Y3WTI1, koTopble MOryT BbITh MONMHOCTLIO UMW YACTUYHO AOCTYMHbI MPUKOCHOBEHMIO HEKBaNUQULNpoBaH-
HOMY MepcoHany npu OTKpbIBaHUKM Be3 NoOMOLLM MHCTPYMEHTA KpbilleK unm obonoyek yxe CMOHTUPOBAHHBIX
Y3UM.

5.5.2 HegoctynHble npuKocHoBeHuto Y3UM

Y3WIM, koTopble He MOryT ObiTb AOCTYMHBI MPUKOCHOBEHWIO HEKBanMMULUMPOBaHHOMY NepcoHany BBU-
Oy UX YyCTAHOBKW BHE JOCTyNa UMnu pasMeLleHns B 000noYkax, KoTopble MOXHO OTKPbITh TONMBKO C MOMOLLBH
WHCTPYMEHTA.

5.6 PasbeguHuTenu (BKNOYas 3awMTy OT CBEPXTOKA)

Mo MECTONONOXKEHUIO:
BHYTPEHHWE;

BHELLHWE;

BHYTPEHHUE U BHELLHUE.
Mo 3alWMUTHBIM PYHKLMAM:
C TEMMNOBOW 3aLWUTOMN;

C 3aLUMTOWN OT TOKOB YTEYKH;
C 3allMTON OT CBEpXTOKa.

5.7 CTeneHb 3awunThl, o6ecnevynsaemas o6onovkamm cornacHo kogam IP, ykazaHHbIM
B IEC 60529

5.8 nana3oH TeMnepaTypbl U BAaXHOCTH

C HOPMaribHbIM OMAna30HOM;
C paClWWMpeHHbIM OMana3oHOM.
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5.9 MHoronontocHble Y3UI

Ha;

HET.

5.10 Pexxum oTkasa Y3UN

O6pbie Lenu (Y3WI ctaHgapTHoOro Tuna);
kopoTkoe 3amblkaHue tenu (Y3 kopoTkozaMKHyTOro Tuna).

5.11 Cnocobbl 3azemneHuns ®3C

3aseMmneHHasn;
He3azeMIeHHas;
3asemneHHas 1 HesasemneHHas (obe).

6 TpeboBaHusa

6.1 O6wue TpeboBaHUA

6.1.1 UpenTudpmukayus

6.1.1.1 O6wmMe NonoxeHUs

Crnepywwas nHpopmMaums gomkHa bbiTe NpegocTaBneHa N3aroToBUTeneM.

6.1.1.2 MapkupoBka, obsi3aTenbHas AN HAHECEHWS Ha KOPMYC Uy Ha Tabrnuykm NOCTOSAHHOTO Kpenne-
Hus k Kopnycy Y3WI

1) HavmeHoBaHMe W3roTOBUTENS WK TOProBas Mapka W HOMep MoAenw;

2) MakcumanbHoe AnuTenbHoe noctosaHHoe pabodee HanpsikeHwe ana ®3C Ugpy, +/PE, -/PE n +/- B
COOTBETCTBYKOLUWNX Cy4asx (M0 O4HOMY 3HAYEHUK AN KaXO0ro BUOA 3alluThl, UCKITHOYas cryyvau, Korga Bce
3Ha4yeHWs ofMHakoBble). MakcumanbHoe AnuMTenbHoe NocToAHHOEe paboyee HanpsKeHWe Ans NpUMeHEeHUs
®3C +/PE, -/PE n +/-, ecnu npyMMeHUMO (0QHO 3Ha4YeHWe ONSA KaXOOoro pexuma 3alluThbl, 38 UCKITKYEeHUeM
cnyyaeB, KOra BCe 3HAa4YeHUs paBHbl).

3) Bykebl «PV» (Ons npyuMeHeHNUs ¢ DOTOINEKTPUYECKMX YCTAHOBKAX) B COMETAHUK C KNACCOM UCMbITa-
Hun Y3WUI n napameTpamu paspaga ans Kaxnon cTeneHn 3allnTbl, 3asBNeHHbIX M3rOTOBUTENEeM U Haneva-
TaHHbIX PAAOM:

- ANA Knacca ncnbiTaHun |

«KNacc ncnbiTaHum I» m «Iimp» " 3Ha4eHue B KA, n/mnu

T1](T1 B kBaapate) u </, ,» 1 3Ha4eHue B KA (Hanpumep, PV T1 [, .2 10 KA);

- Ans knacca ucneitadunni Il:
«KMACC UCTBITAHUA |I» 1 «/ » 1 3Ha4YeHne B KA, uinnm

T2|(T2 B kBagpaTe) 1 «l » 1 3Ha4YeHue B KA (Hanpumep, PV T2 1,:10 KA);

- Ans Knacca ucneitannni ll:
«knacc ucnbeitanun lli» n «Uqe» U 3HaveHne B KB, n/unm

T3|(T3 B kBagpate) n «Uqe» 1 3HaveHue B kKB (Hanpumep, PV T3 Uyt 6 kKB);

4) ypoBeHb HanpsxeHus 3awuTsl Up +/PE, =/PE 1 +/- B cOOTBETCTBYIOLLMX Cry4asnx (No 0AHOMY 3Haqe-
HWIO ONA KaXK40ro Buaa 3allMThl, UCKMNoYasa cnyYau, Korga Bce 3Ha4yeHUs OQUHaKOBLIE);

5) cTeneHb 3awuThl, obecnevmBaemon obonoudkoi (kog IP), ecnu cebiwe IP20;

6) woeHTUdUKaLMa BEIBOOOB UMM NPOBOAOB (ECNW HEe WAeHTUULMPOBAHLI MHAYe Ha YCTPOWCTBAX);

7) HOMWHanNbHbLIA TOK HArpyskn /| ans oaHosBoAHbLIX Y3WIT ¢ pasaensHbIMKU BBOAHBIMU WU BBIBOAHLIMM
KneMmMmamu.

Ecnn HegocTaTouHO MecTa AN pa3MelleHus BCel BbllleyKazaHHOW MapKWpOBKM, 4OCTaToMHO Byaer
HaHecTu Ha Y3WI mapknpoBKy cornacHo nepedncnenHnsm 1) n 6) (ecnuv kKnemMmel He ABNAKTCHA BlaMMO3aMe-
HAeMbIMK), @ OcTaBLlasdca HeobxoaUMas MapKUPOBKA MEPEHOCHUTCH B MHCTPYKLMIO MO MOHTaXY.

Y3WMN moxeT bbITh knaccudguymporaHo 6onee Yem No oAHOMY Kraccy UCMbITAHWA [HanpuMmep, UcnbiTa-
Huto knacca | (T1) n neneitanuio knacca |l (T2)]. B gaHHoOM cnydae NnpoBOAST UCNbITAHWs MO BCEM 3asiBINEH-
HbIM Knaccam. Ecnu B gaHHOM crnydae M3roToBUTEeNb YCTaHOBWUI TOMNbKO O4MH YPOBEHb 3allWThl, TO MapK1py-
0T HaMBbICLLWIA YPOBEHb 3aLLUThI.
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6.1.1.3 MHdhopmauws, npegocTtaensaemMas ¢ NocTaBnsaeMbIM U3genmem

1) MectononoxeHue (cMm. 5.4);

2) cnocob ycTaHOBKY;

3) HOMUHAITbHbIA TOK KOPOTKOTO 3aMblKaHus /oy

4) napameTpbl U XapakTepUCTUKU BHeLLHWX pasbeaunutenein Y3, ecnu TpebytoTes;

5) ykasaTenb 0eWCTBUA pasbeduHUTENs (MpU HAanNU4uM) UNu NpMcnocobneHnin Ans KOPOTKOro 3ambiKa-
HUA (MpK HanU4uK);

) HanpaeneHvwe HOpMarbHOW YCTAHOBKW, eCrnv UMEEeT 3Ha4YeHue;
7) NHCTPYKLUMM NO MOHTaXY;

8) TMn hOTO3INEKTPUHECKON CUCTEMBI (3a3eMNeHHast, He3aseMNeHHasn);

9) npegycMoTpeHHoe coefuHeHne (Mexay hazon +/— n aemnein, mexay dasamm);

10) mexaHWdecKkne pasmepbl, ANUHA NPOBOOHWKOB U T. 1.

11) onanasoH TemnepaTypsbl U BNaxHoCcTK (cm. 4.3 n 4.4);

12) ocTaTouHbIN NepeMeHHbIN U NOCTOSIHHBIN TOK /pg;

13) Tun oTtkasza Y3WUI, Hanpumep, «0BpbIB LIENU» UMK «KOPOTKOE 3aMblKaHUE LIenmny;

14) B cny4ae TuNa oTKasa «KOPOTKOE 3aMblKaHWe Lenny; AOMKHO BbiTk 4eTko ykasaHo, 4to Y3UI1 He mo-
XeT OblTb YCTAHOBMNEH Ha 3MEKTPUYECKN He pasfderneHHble cunoBble npeobpasoBaTenbHble yeTponcTea (PCE);

15) I ,,ax (ECNIN YCTAHOBMNEHO M3TOTOBUTENEM);

16) ANUTenbHbLIA TOK Iopy/:

17) Y3WI, onst KOTOpbIX M3roTOBMTENMb YCTaHaBNMBAET TUM OTKa3a «KOPOTKOE 3aMblkaHue Lenn», Tpedy-
0T pa3paboTky cneyumanbHbIX Mep B Liensix o6ecnedeHuns, YTo AaHHbIe YCTPOMCTRBA He NOOBEPratoT onepaTtopa
OMacHOCTHK B NPOLECCE TEXHUYECKOro 0BCnyXnBaHWUs U 3aMeHbl, CBA3aHHOW ¢ 0Bpa3oBaHneM anekTpUHecKon
OYT NOCTOSIHHOTO TOKa.

6.1.1.4 Mncbopmauwms, koTopasa gomkHa BbiTh yKaszaHa B nacnopTte nagenus

1) CymmapHbIA pa3pagHbIi TOK Iota) ANA MHOTOMOIOCHBIX Y3WI v coOTBETCTBYOLLNIA KNMACC UCMNbITAHWUNA,

2) vHdopMauua o 3amMeHsieMblX geTanax (MHOMKaTopbl, NNaBkue NpegoxpaHuTeny U T. 4., ecnv Heob-
X0AMMO);

3) Bugel 3awmTel (Ans Y3WN, umerowmx Gonee ogHoro BMga sawmThl).

6.1.1.5 MHdhopmauwus, npegocraengemMas U3roToBUTENneM A5 TUMOBLIX UCMbITaHUIA

1) Hanuune KOMMYyTUPYIOLWKMX COCTaBNALWMX (CM. npunoxeHune A);

2) oxunpgaemeblii conpoBoxaawLwmi ToK (£ 5 A nnmn > 5 A: cMm. npunoxeHune A);

3) ecnu B Uenn MHAUKATOpa COCTOAHWS WCMOMb3YHTCA He CepTUMULMPOBAHHBLIE KOMIMOHEHTHI, UMe-
lole MHOUBMAYarnbHble napameTpbl, M3rOTOBWTENb OOMKEH NPeaoCTaBUTh COOTBETCTBYHOLWME CTaHAApPThI,
No3BONAKLLIME 3TUM KOMNOHEHTAM Y4aCTBOBATb B UCTbITAHWAX;

4) nzonauns n anekTpuyeckasi MPoYHOCTE U30NALWK pa3fenbHbIX Lene.

CooTBETCTBME NPOBEPSHOT BU3YalbHLIM OCMOTPOM.

6.1.2 MapkupoBka

MapkupoBka gomkHa ObiTb HECTMPAEMOW U YETKOM U He [OOMKHA HAHOCWUTLCS Ha BUHTBI U CbEMHbIE
aetanu.

MpumeyvyaHue — BrbivHOW mogynb Y3WUI He cunTaeTcsa CbeMHONM AeTanbho.

CooTBeTcTBUE NpoBEPAKT UCNbITAHUEM MO 7.3.

6.2 TpeGoBaHMA K 3aNeKTPUYECKOW YacTu

6.2.1 3awmTa OT NPSAMOro NPUKOCHOBEHUA

[ns 3alMThl OT NPSIMOro NPUKOCHOBEHWA (HEOOCTYNMHOCTL TOKoBeOyLux YacTten) Y3WI gomkHo nmets
TaKyH KOHCTPYKLMWIO, YTODLI ero TOKOBeAYLUNX YacTel Henbasa Bbino KocHyThes, korga Y3WI yctaHoBneHo ons
NpeaycMOTPEHHOTO NPUMEHEHNS.

Y3WM, kpome KnaccuhuunpyemMblX UCKMIOYMTENBHO AN HELAOCTYNHOrO MOHTaXa, AOMKHblI UMETb TaKy
KOHCTPYKLUMK, YTOObI Mocne MOHTaXa W NPUCOeAMHEHWS Kak 0N HOpManbHOW 3KCnnyaTauun TOKoBeayllne
YyacTu He DbINK OOCTYMNHBI 4axe Nocre CHATUS AeTanen, CHUMaeMbiX 6e3 NoMOoLLN MHCTPYMEHTA.

lMocne MOHTaxa B COOTBETCTBMMW C MHCTPYKLWAMM MO MOHTaXy N3roTOBUTENSA 3aLLMTa OT NPUKOCHOBEHWSA
K TokoBegyLwum HacTtam Y3WUI, koTopble MOryT ObiTh 4OCTYMHbI AN HEMPOUHCTPYKTUPOBAHHBIX MWL, O0MKHA
COOTBETCTBOBATL, Kak MUHUMYM, TpeboBaHusam k IP2XC cornacHo IEC 60529.

CoenuHeHve Mexay 3a3eMNALWL MU BEIBOAAMUW U BCEMW NPUCOEAUHAEMbBIMU K HUM JOCTYMHBIMW TOKO-
BeAYLLUMM YACTAMU AOMKHO UMETb HU3KOE COMPOTUBRIEHME.

CooTBeTCcTBUE NPOBEPAIOT UCMbITAHUAMKM B cooTBeTcTBUM ¢ IEC 60529 1 8.3.1 IEC 61643-11:2011.
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6.2.2 OcTaTou4HbIN TOK Ipg

Ona scex Y3UI, cHabxeHHbIX BbIBOAOM AN 3aLMTHOTO NPOBOAHUKA, OCTATOYHbLIA TOK o [OMKEH 13-
MepsaTbCA, kKorga BeiBogbl Y3WI coeguHeHbl ¢ MICTOYHUKOM MUTAHUA MPWU MakcUMansHOM anuTensHom pabo-
yemM HanpskeHun (Uapy).

CooTBeTCcTBUE NPOBEPAKT UChbITaHUem 7.4.1.

6.2.3 YpoBeHb HanpsXeHuUa 3awntbl U

W3mepeHHoe npegencHoe HanpsbkeHue Y3UIM He fomKHO npeBbilaTh YPOBEeHb HAMNpsKeHWUs 3aLlunThl,
YCTAHOBIMEHHbIA M3rOTOBUTENEM.

CooTeeTcTBUE NpOBEpPAT UcnbiTaHuamU no 8.3.3 IEC 61643-11:2011.

6.2.4 PaGouuin pexum

Y3WMN pomkHo BbITe cnocoBbHo BbiAepxuBaTh 63 HeAOMYCTUMOrO M3MEHEHWUS] XapakKTepUCTMK 3afaH-
Hble pa3padHbIe TOKU NpW NoAAYe MaKkCMManbHOro AnuTensbHoro paboyero Hanpskeuns Ugpy,.

Bonee Toro, Y3WIN komMmyTupytowero nnym kKoMOMHMPOBAHHOIO TMNA AOMKHbI ObliTh CNOCOBHBLI Npepbl-
BaTb NGO CONPOBOXAAILWNA TOK A0 HOMMHAMBHOTO TOKA KOPOTKOTO 3ambikaHua (/,py/)-

CooTBeTcTBUE NPOBEPAKT UCMbITaHUEM No 7.4.2.

6.2.5 PazbeguMHUTENN U UHOANKATOPbLI COCTOAHUSA

6.2.5.1 PasbeauHuTenun

Y3WM ¢ Tvnom oTkaza «obpbIB LENW» OOMKHbI UMETb PasbeguHUTENN (KOTOPbIe MOTYT ObiTh BHYTPEH-
HAMMW, HAPYXHBIMW MW U TEMKW, U ApyruMK). VX geidcTBme onpeaenseTcs COOTBETCTBYIOWUM WHOMKATOPOM
COCTOSIHUA.

B tabnuue 4 npusegeHa MHdopMaUMa 0 BKITIOYEHUW pazbedUHUTENEN B pa3nuuHblie TUNOBLIE UCMbITa-
Husa. Tpebyemoe NoBefeHUe pazbeAMHUTENEN B XO4e W NOCMNE pa3NUYHbIX TUMOBLIX UCMLITAHUIA NPUBEOEHO B
nyHkTax F, G, H u J Tabnuubl 5 u npoeepsieTca ucnoitaHusamu no 7.4.3.

6.2.5.2 MNMpucnocobneHnsa Ans KOPOTKOro 3amMblKaHWA

Y3WIM ¢ TMNoM oTKasa «KopoTKoe 3aMblkaHne Lenu» OOMKHbI MMeTb NpucnocobneHnsa Ana KOpPoTKoro
3aMblkaHuA. Mx gerdcTeBre onpegensieTcs COOTBETCTBYHOLWUM UHANKATOPOM COCTOAHUA.

6.2.5.3 Tennosas 3awuTa

Y3WIM gonxHbl BbITh 3alMWeHbl OT Neperpesa Npu BbIXoae M3 CTPOSA UKW NepeHanpsXXeHun.

Takue ucneiTaHua He nporogdsaT Ha Y3UIMT ona ®3C, cogepxalMx TONbKO KOMMYTUPYHOLLME KOMMOHEH-
Thl W/WNKM YCTPOWCTBA, coaepKallne ANOAbI C NaBMHHBLIM Npoboem.

CooTBeTcTBUE NPOBEPAT UCNbITaHWeM no 7.4.3.2.

6.2.5.4 MoeeneHune Y3WI npn noBpexneHUn

Y3WI gomxHo nubo oTkasarb, He CO34aB ONacHbIX YCNoBuUiA, TMB0 BbiAepkKaTb OXUAaemMble | ,p,, KOTO-
pble MOryT BO3HMKHYTb Npu noepexaeHun Y3UTI.

CooTBeTcTBUE NPOBEPAT UCMbITaHUEM no 7.4.4.

[aHHoe ncnelTaHue He pacnpocTpaHseTcs Ha Buabl 3awuTel Y3WI, cogepKalmx TONbKO KOMMYTHUPYO-
Lne KOMMOHEHTHI.

Mo NpuYMHE MoTEeHLManbLHOW ONAacHOCTU AN M0Ae M MMYyLLecTBa, BO3HMKaLWen B pesynbrate ob-
pa30oBaHUA 3MEKTPUYECKON OyrM MOCTOSIHHOIO TOKa B MpoLecce 3ameHbl, ckeMHble Y3UIMT ¢ Tunom oTkasza
«KOpPOTKOE 3aMblKaHWE Lenn» (3amMmeHa KOTOPbIX MOXET OCYLLECTBMNATLCHA NPU MOMOLLM MHCTPYMeHTa) TpebyroT
MCNONb30BaHUSI COOTBETCTBYIOLKMX CPEeACTB ANA OTCOEAUHEHNS, KOTOPbIE AOMKHLI BbITh ONpeaeneHsl N3roTo-
BuTenem.CoOTBeTCTBME NPOBEPSETCS NMPU UCMONB30BaHUN MHCTPYKLMWIA MO MOHTaXy cornmacHo TpeboBaHuio,
yKkasaHHoMy B 6.1.1.3, nepeuncnenve 17).

6.2.5.5 HOWKaTOpbl COCTOSIHUSA

WarotoBuTene OOMKeH npegoctaBnTe MHGOpMauuio o nopsagke MYHKUMOHUMPOBAHUS WMHAMKATopa u
npeanpuHUMaeMblX JeACTBUAX MPU U3MEHEHWUM MHOUKALMK COCTOAHUS.

WHOukaTop cOCTOAHWUS MOXET COCTOATb M3 OBYX YacTel (oQHa U3 KOTOPbIX HE 3aMeHsAeTcsl Hanpumep
NPy CMeHe (3amMeHe) LUTEeNnCcenbHOro Mogyns), CoOeaAnHeHHbIX 3NTIeMEeHTOM CBSI3W, KOTOPbIA MOXET DbiTh Mexa-
HUYECKUM, ONTUYECKUM, 3BYKOBLIM, 3NIEKTPOMArHUTHbLIM W T. 4. HesaMmeHAaemMas 4YacTb MHOMKaTOpPa COCTOAHNUSA
(HanpyMep, OCHOBHas YacTb WTencens) gomkHa bObiTe cnocobHa k cpabaTbiBaHWio He MeHee 50 pas.

[encteue anemeHTa CBsI3KW, KOTOPbLIA yNpaBnseT He3aMeHAeMOon YacTbio MHAMKATopa COCTOSAHUS, MO-
XeT BbiTb MMUTUPOBAHO He AeNCTBMEM 3BeHA 3ameHsiemon vactyn Y3WIM, a gpyrum cnocobom, Hanpumep,
8BTOHOMHbIM 3NEKTPOMAarHUTOM WUnu NPYXUHOWN.

Ecnn Ha MHOMKauWK NPUMEHAEMOro TUMa MMEETCA KOHKPETHbIA CTaH4apT, TO He3aMeHsemas 4yacTb
MHOWKATOpa COCTOAHWA [OOMXKHa oTBevYaTk TpebOoBaHWSAM 3TOro cTaHgapTa, Npu 3TOM WMHOWKATOP COCTOSIHWUS
OomKeH ObITh McnbiTad Ha 50 onepauwuii cpabaTbiBaHKS.
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6.2.6 ConpoTuBneHne U3onaunmn

Conpotuenenune nzonsauum Y3UI gomKHO BbiTb 4OCTATOYHBIM CTOYKM 3PEHMS 3aLUUThbl OT TOKOB YTEYKM
W NMPAMOro NMPUKOCHOBEHUS.

CooTBETCTBME NPOBEPSAOT UCMBITAHUEM, YKa3aHHbIM B 8.3.6 IEC 61643-11:2011.

6.2.7 dnekTpu4yeckasa NpoYHOCTb U3ONALUU

OnekTpyyeckas NPOYHOCTE U30MSLMK LOMKHA OblTh LOCTATOYHOW C TOYKM 3PEHUA YCTONYMBOCTH K NPO-
601 1 33LWKUTEI OT NPSMOTO NMPUKOCHOBEHWSA.

CooTBeTcTBME NPOBEPAIOT UCMbITAHWEM MO 7.4.5.

6.2.8 inuTenbHbINA TOK Iopy

Tok, NpOTEKAKLLNIA Yepes MONOXUTENbHYIO U oTpuuaTtensHy knemmy Y3WI, gormkeH mamepsartbes,
koraa Y3WI pabotaeT npu makcumarnsHOM ANUTerNbHOM paboyemM HanpsikeHun Usp,, U CMOHTUPOBaH B COOT-
BETCTBMW C UHCTPYKUNAMM N3rOTOBUTENS.

CooTBeTcTBUE NPOBEPAIOT UCMBITAHWEM MO 7.4.6.

6.2.9 CyMmmapHbLIN paspaaHbIA TOK I .., (ANA MHoronontocHeix Y3UMN)

CooTBeTCTBME NPOBEPSIOT UCMBITAHUEM, YKa3aHHbIM B 8.7.1 IEC 61643-11:2011.

6.3 TpeboBaHMA K MEXaHU4YECKOMW 4YacTH

6.3.1 MoHTax

Y3WI pomxHbl BbiTh cHabxeHbl cpeacTBaMu Ans MOHTaxa, obecnevymBallL MM MeXaHUYeCKyo Hagex-
HOCTb.

Bo n3bexaHue olMBOYHOro coeMHeHNs BTbIYHBIX Moaynei Y3WI ¢ drkcnpoBaHHo (6a3oBo) YacTeo
OOIMKHO BbITh NPegyCMOTPEHO MeXaHU4YecKoe KogUpoBaHue/bnokMpoBKa.

CoOTBETCTBME NPOBEPSOT BU3yalbHLIM OCMOTPOM.

6.3.2 BuHTbl, TOKONpoOBOASALWME YAacTU U COegUHEeHUA

CooTBeTcTBME NPOBEPST OCMOTPOM W NMPo6HbIM MoHTa)om no 8.4.1 IEC 61643-11:2011.

6.3.3 BHelwHWe coegMHEeHnnA

CoeauHUTEnNM U MeToabl COEAVUHEHUS, MepedncrneHHble B Tabnuue 2, COOTBETCTBYHOT TpeboBaHWsM Ha-
CTOSILLIEro cTaHaapTa.

Opyrve coequMHUTENU U MeTOObl COeQWUHEHUS CcneayeT UCMbIThIBATh COrMMacHO COOTBETCTBYHOLLIMM CTaH-
ZapTtam B uensix obecnevyeHna HopmManbHOro PyHKUMOHUPOBaHMWS.

Tabnuua 2— CoOTBETCTBYKLIME COEANUHUTENU U METOAbI COeAUHEHNA

CoeguHUTENKU U METOALI COEAMHEHNS CchbInoYHble CTaHaapTh

3aXMMHble areMeHTbl BMHTOBOro Tuna, Hanpumep, ansa | IEC 61643-11:2011, 7.3.3.1 u 8.4.2.1
BWMHTOBbIX, CTONGYaTLIX M BONTOBLIX BLIBOAOE

Be3BMHTOBbLIE BLIBOABI IEC 61643-11:2011,7.3.3.21 8.4.2.2

Mnockne 3axuMbl BbICTPOro coegUHEHWs IEC 61643-11:2011, 7.3.3.4 1 8.4.2.4

CoeanHeHWe KOHLLIOM NPOBOMOYHOrO BeiBoda (ToHKKe npo- | IEC 61643-11:2011, 7.3.3.5 1 8.4.2.5
BOMOYHbIE BbIBOAEI)

CoeguHutenn ana poTo3NEKTPUYECKUX CUCTEM IEC 62852

6.3.4 Bo3ayuwHble 3a30pbl U MYTHU YTEYKH

Y3WI gomkHbl MMETL AOCTATOMHbIE BO3AYLUHbIE 3a30Pbl W NMYTU YTEYKN.

CooTBeTCTBME NPOBEPSIOT UCMbITAHWEM cornacHo 7.5.1.

6.3.5 MexaHn4yeckana NPoO4YHOCTb

Bce getanu Y3UIM, nmeowme oTHOWEHWE K 3allUTe OT NPAMOro MPUMKOCHOBEHWS, AOMKHbI obnagath
J0CTaTO4MHOW MeXaHWYeCKOW MPOYHOCTLIO.

CooTBeTCTBME NPOBEPAIOT UCMbITAHMEM cornacHo 8.4.4 |EC 61643-11:2011.

6.4 TpeGoBaHUA K YCNOBMAM OKpyXalLlen cpefbl U MaTepuanam

6.4.1 O6wuMe nonoxeHnna
Y3WUIM pomkHbl yOOBNETBOPUTENBHO (PYHKLWOHMPOBATL B YCNOBMAX 3KCMiyaTaunu, ykasaHHbIX B pas-
pene 4, B COOTBETCTBUM € TpebOBaAHMAMW 1 UCMNbITAHUAMM, MEPEYNCneHHbIMIU B Tabnuue 3.
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Tabnuua 3— TpeboBaHWUA K YCNOBMAM OKpYXKatoLen cpedbl U MaTtepuanam

CcblnoyHble CTaHdapTbl
3awwmTa, obecneymBaemas obonoykon (kog IP) IEC 61643-11:2011, 7.4.1 1 8.5.1
TennocTonkocTb IEC 61643-11:2011, 7.4.21n 8.5.2
McneiTaHne gaBneHnem wapuka IEC 61643-11:2011, 7.4.21n 8.5.3
OrHecTonkocTb IEC 61643-11:2011, 7.4.3 1 8.5.4
TpEeKUHroCTOMKOCTb IEC 61643-11:2011,7.4.41n 8.5.5

6.4.2 UcnbiTaHWe Ha NPOOOMKUTENLHOCTL paboThl B yCNOBUAX BNaXHoOro Tenna

CooTBeTcTBUE NPOBEPAETCA UCMbITaHUEM Mo 7.6.1.

6.4.3 AnekTpoMarHUTHasA COBMeCTUMOCTb

6.4.3.1 YCTORYMBOCTb K 3NEKTPOMarHUTHbIM NoMexam

Y3WI, kak He cogepxalme, Tak U coAepKallMe 2MeKTPOHHbIE Lenu, B KOTOPbLIX BCE KOMMOHEHTLI nac-
CWMBHbI (Hanpumep, AMoabl, Pe3UCTopPbI, KOHOEHCATOPLI, MHAYKTOPbLI, BAPUCTOPLI M ApYrie MMMNyNbLCOCTONKME
KOMMOHEHThI), HE YyBCTBUTENbHbI K 3NMEKTPOMarHUTHLIM MOMEXaM, OXMAaeMbIM B HOPMarnbHbIX YCNOBUSX 3KC-
nnyaTtauun, No3TOMY UCNBITAHWUS HA MOMEXOYCTONYMBOCTL He TpebytoTca. Y3WI, conepxallive 4yBCTBUTENb-
Hble 3NEeKTPOHHbIE Lenu, COOTBETCTBYIOT cTaHdapTy IEC 61000-6-1.

6.4.3.2 lNomexoamuccus

Y3WM, kak He cogepalime, Tak U copgepKalime aneKTPOHHbIE Lenu, KOTopble HE reHepUpYyT Npu Hop-
MarnbHOW 3KcnnyaTauum OCHOBHbIE YacToThl cBbiwe 9 kL, MOryT reHepupoBaTh 3NEeKTPOMarHUTHbLIE NMOMEXMN
TOMbLKO B XOAe 3alUTHbIX onepauui. AnuTenbHOCTb TakMX NMOMEX COCTaBMNsAEeT OT HEeCKOSNbKMX MUKPOCEKYHA
00 HECKOMBKUX MUITMCEKYHL,.

YacToTy, YpOBEHb W NOCNEACTBUA TakMX U3MNYYEeHWUA CHMTaKT HOPMarbHOW aNeKTPOMarHMTHOW cpeaon
HW3KOBOMbLTHBLIX YCTaHOBOK. [oaTomy TpeboBaHMs K TOMexXoaMMccun cobriogeHbl 1 NPoBepKM He TpebytoT.

Y3WM, copepkalline 3NeKTPOHHbIE LIeNN, BbIMOMHAKLLWE KOMMYTAaLUUOHHYO (YHKLMIO Ha YacToTe 9 kl'y
u Beilwe, cooTeeTcTByHOT IEC 61000-6-3.

6.5 [lononHuTenbHble TpeboBaHuA K Y3WUIM cneumnanbHbIX KOHCTPYKLUA

6.5.1 OgHoBBOAHbIe Y3WUI ¢ pa3genbHbIMW BBOAHLIMU/BLIBOAHLIMM 3aXXMMaMu. HOMMHaNbHLIA
TOK Harpyskm I

MaroToBuTENb OOMKEH YCTAHOBUTL HOMUHAMBHBLIA TOK HArPy3ku.

CooTBeTCcTBUE NPOBEPAETCA UCMbITaHUEM no 7.7.1.1.

6.5.2 UcnbiTaHMA Ha ycNoBUA oKpyxXarwwei cpeabl ana Y3UMN HapyxHoro ucnonHeHus

Y3WIM HapyXHOro MCMOMHEHWSA OOMKHbI ObiTh YCTONYUBLI K YP-U3NYy4YEeHUI0 U KOPPO3UK.

McnblTaHWs NpoBOASAT B COOTBETCTBUM € 7.7.2 u npunoxeHnem F IEC 61643-11:2011.

6.5.3 Y3WUI c pa3zgenbHbIMU 3NEKTPUYECKN N30NUPOBAHHbLIMU LeNAMU

Ecnn Y3UM cogepxuT Lenb, dNeKTPUYeckn M30MMPOBaHHYO OT MMaBHOW LEenu, U3roToBUTENb OOMKEH
npegocTaBUTb UHGOPMALMIO O HANPSXEHUM N30NALKMK U BNEKTPUYECKOW NPOYHOCTU M30NALMM MeXay Lens-
MW, @ TaKXKe O COOTBETCTBMWU KOHKPETHBIM CTaHgapTam.

Ecnn Y3UTI copepxut Gonee OByx Takux Leneil, nHpopmauusa gormkHa ObiTe NpegocTaBneHa no Kax-
00 KoMBbuHauuK uenei.

ConpoTvBneHve M3onaunun Mexxay rmasHbIMKU LensiMn 1 pasgenbHbIMUA U30MMPOBaHHBIMK LensiMu OOTHK-
HO NOABEPrHYTLCSH UCNbITaHUsSM B cooTBeTcTBuK ¢ 8.3.6 IEC 61643-11:2011.

OneKTpuYyeckas NpoYHOCTb U3ONALUN MeXAY IMaBHbIMU LENaMU U pasfenbHbIMU M30MMPOBAHHBIMU Lie-
NAMKM OOIMKHa NOABEPrHYThLCH UCNLITAHUAM B COOTBETCTBUM no 7.4.5.

6.6 [lononHMTeNbHbIW NapameTp, ecrii YCTaHOBMNEH U3roTOBUTENEeM — MaKCUMarnbHbIN
pa3psgHbIA TOK [

Ecnwu nsrotoButens ycraHaenueaeT /.., AaHHOE 3Ha4YeHue NOATBEePXKAAETbCS UCMbITAHNEM B COOTBET-
cTtBuu ¢ 8.3.3.1 IEC 61643-11:2011 npu MCNONbL30BaHMM TONMLKO OOHOMO UMMYNbCa Imax> MPUKNaaLIBaEMoro B
NONsIPHOCTH, B KOTOPOW Mony4YeHo Gornee BLICOKOE 3HAYeHWe OCTAaTOYHOro HamnpshKeHus Bo BpeMsi npeabiay-
LWEro UcrnbiTaHUA.
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7 TunoBble UCNbITAHUA

7.1 O6wmMe nonoxeHUnA

TunoBble WCMbITAHWA BbIMOMHAIT Ha Tpex o0pasuax No KaxAoMy UMKIY MCMbITAHUNA, Kak yKasaHo B
Tabnuue 4. B npegenax ogHoro UMKna wcnbiTaHuA NMpoBoaAT B NOpsAdKe, YCTaHOBNeHHOM B Tabnuue 4. MNo-
PAOOK LUMKIIOB MOXET MeHATbCS. McnbiTaHne 3aXKrMOB NPOBOAAT Ha Tpex obpa3uax 3aXMMOB ANS KaX4oro
Tvna KoHCTpyKuun 3axuma. (Y3UM c He MeHee 4YeM TpemsA O4WMHAaKOBbIMU 33KMMaMy COOTBETCTBYET aTOMY
TpeboBaHuio).

Tabnuua 5 cogepxuT obLMe KpUTepur COOTBETCTBUSA AN TUNOBbLIX UCMLITAHWA.

O6pasel Bblgep:Kan UMKN UCnbITaHWiA no Tabnuue 4, ecnuv BeINONHEHLl Bce TpeboBaHWs COOTBETCTBYHO-
LWMX pa3genoB v JOCTUTHYTLI KPUTEPUM COOTBETCTBMS.

Ecnu Bce obpasaupl Bbigepxanu LMK UCnbiTaHWin, To koHCTPyKums Y3WI cooTBeTCcTBYEeT Npeabsense-
mMbiM TpeboBaHuam. Ecnv gBa unun 6onee mcneiTaTenbHbiX 06pa3uoB He BbigepKanu UMK UCNbITaHWMIA, Torga
Y3WI He cooTBeTcTByeT TpeboBaHusAM AaHHOro cTaHgapTa.

B cnyuyae ecnu xots 66l 0AuH obpasel, He BbigepXan LMK NCbITaHWIi, AaHHOE UCMbITaHue 1 npegLie-
CTBYIOLLME EMY UCMBITAHUA, KOTOPbIE MOrMK Dbl MOBMMATE Ha pe3ynksTaT AaHHOro UCMbITaHus, crnedyeT noBTo-
pUTb Ha Tpex HoBbIX 0Dpasuax, U Ha aToT pa3 HU odvH obpa3sel He JomkeH ObITe OTOpakoBaH.

KomnnekTt u3 Tpex obpa3uoB MOXET ObiTb MCNOMBL30BaH B NOCMEAyLWMX LMKNax UCnelTaHWiA No yCMO-
TPEHWUI0 M3roTOBUTENS.

Ecnu Y3WI aBnseTcsa HeOTbeMNEeMOW YacTblo M3Aenus, COOTBETCTBYIOLIEro APYroMy cTaHaapTy, Tpe-
BoBaHus gpyroro ctaHgapTa OOMKHbLI PACNpPOCTPaHATBECA Ha Te YacTW M3Aenus, KOTopble He MpuHagnexat
Y3WM. CermeHT Y3 B uagenuu gomkeH oTeedyaTb obwmMM TpeboBaHusam (6.1), TpeboBaHUAM K 3neKkTpude-
ckol yacTu (6.2), TpeboBaHUAM K YCNOBUAM OKpYyKakLlei cpedbl U maTepuanam (6.4) HacToswero ctaHgap-
Ta. TpeboBaHua opyroro cTaHdapTa K MexaHW4eCcKoW YacTu JOMKHbI BbiTh Takeke npuMeHumsl kK Y3UI.

7.2 Mpoueaypbl NpoBeAeHUA UCNBITAHWUNA

7.2.1 OGwmMe NnonoxeHus

Ecnu He ykaszaHO MHOe, CChIMOYHBIM CTaHAapTOM NPOBEAEeHUs] BbICOKOBOMBTHLIX UCMLITAHUI ABMNSAETCA
IEC 61180-1.

MonTax Y3UI 1 anekTpuyeckue coeguHeHWs BbIMOMHSAKT B COOTBETCTBMW C MHCTPYKUUAMW MO MOH-
Taxy, NPenocTaBreHHbIMKA n3rotoBuTenem. [aHHbie ycnoBusa OOMKHbI cobrogatbca Ha NPOTSXEHWA BCen
npoueaypbl NpoBeAeHUs TUNOBOrO UCNbITAHWA, €CNK He yKa3aHo uHoe. BHellHee oxna}aeHne unu Harpes He
NPUMEHAIOTCS.

cnbiTaHne NpoBOOSIT Ha OTKPBLITOM BO3AYXe Mpu TemnepaType okpyxkatowero Bosgyxa (20 £ 15) °C,
eCIlM He yKa3aHo WHoe.

pun BCex CTaTUYECKMX N3MEPEHWUAX MOCTOAHHbLIX TOKOB, TAKUX Kak /opy W Ipg, Ha4anbHoe yMeHbLlieHue
nocne nogayu HanpsMeHus He JOMMKHO YYUTLIBATLCH, M NOKa3aHWs OOMKHbI CHUMAaTLCH He paHblle, YeMm 4Ye-
pe3 30 cekyHa nocne nogaqun HanpsKeHus.

Ecnu He ykazaHo MHOe, BO BCEX UCMBLITAHUAX, rae TpebyeTcs UCTOYHMK NMUTAHKUSA, BCE MITHOBEHHLIE 3HA-
YEHWS UCTIbITATENbHOMO HaNPSHKEHWS LOMKHBI OCTABaTLCSA B AWanasoHe MeXay Urgg U Upggs MMHYC 5 %, Korada
NpoTeKaeT TOK Harpys3ku, pasHbin 1 A.

B uensax obecneyeHnsa nony4yeHust CONOCTaBUMbIX Pe3yNbTaToB UCMbITaHUA HEOBXOAMMO UCNONbL30BaTh
MWUHUMYM LUECTUMMMYNbCHbLIA BbINPAMUTENbHbIN MOCT (cxema llaprnoHoBa) Ansa orpaHuyeHna MakcuManbHow
nynscauum B yCNoBUAX MOMHON Harpy3ku.

I punMmevyaHKMe 1— 370 3HauMT, YTO B cny4ae ncnonb3oBaHUA WeCTUUMNYNbCHOMO BbiNpAMUTENA HeoBbXoaMMOo 1C-
Monb30BaTh AOMONMHUTENBHBIM CrNaXBaro LKA KOHOEeHCAaTOop ONA BbINOIIHEHWA OaHHOro TPEGDBEHMH, kacatowerocs 5 %.

Mpw mcnbitanun Y3WI co BCTpoeHHbIMK Kabensmu gaHHble kabenw no Bcew ANWHE CYUTaKT HacTbio
uecneityemoro Y3WI.

Ecnu He yka3aHo uHoe, BO BpeMsi UCTbITaHUs obcnyxuBaHue unu pasbopka Y3WI 2anpelueHsl. BHeww-
Hue pasbeauHuTenn Y3WI gomkHel BbiTe NnogobpaHkl, kak Toro TpebyeT U3roTOBMTENb, U NOACOEAUHEHb! ANs
ucnblTaHus, ecnn Heobxogumo, cornacHo Tabnuue 4.

Bce vcnbiTaHWs AOMKHbLI NPOBOAMTLCS ANA KAXA0ro BUAA 3alLMTbl, YCTAHOBMEHHOIO M3rOTOBUTENEM,
OHAKO eCn HEeCKONMbKO BWAOB 3aLUUTbl UMEKT OAWHAKOBbLIE CXEMbI, MOXHO OBOWTUCH OOHWM UCMbITAHUEM
Ansi BUAa 3awuTtel Hanbonee HebnaronpuUATHOM KOHCTPYKLUWM, MCMONb3Ys KaxAblil pa3 HoBble 00pasLbl.
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Ecnu narotoBuTens npegocTtaBnaeT MHOpMaLUKIo 0 BHeWHeM pasbeguHutene Y3WI, Heobxognmom
anst obecnedyeHns Hagnexallen KoopanHauuM OXMOAeMblX TOKOB KOPOTKOrO 3aMblKaHWs, NMpeBblliakoLlux
lspy (Camoro Y3WI), oaHHbie UcnblTaHUA HeOBX0AMMO NOBTOPUTL (4MNSA KAXA0ro LKMKNa 1 KomMBuHauum) ¢ uc-
nonb3oBaHneM KOMBMHALMKM, BKMYaKLER AaHHbIA OONONHUTENbHbIA BHELWHWA pasbequHUTEND.

Ecnu vcnone3oBaHve nanupocHoin Bymaru TpebyeTcs B COOTBETCTBUKM ¢ Tabrvuen 4, nanupocHas by-
mara gomkHa ObiTb npukpenneHa Ha pacctosiHue (100 £ 20) MM co Bcex CTOpoH obpa3sua, KpomMe MOHTaXXHOR
NOBEPXHOCTH.

MpumeuvaHnue 2 — lMNanupocHas Bymara: TOHKaA, MArkas U AOBOMbHO nNpodHan Bymara, ucnonb3yemas, Kak
npaBuno, Ans o6epThiBaHUSA XPYNKIX NPeaMEeToB, NNOTHOCTL KOTOPOoil cocTaenaeT 12—25 r/m2.

Ha npotskeHnn Bcewn npouenypbl TUNOBLIX MCMNbITAHUIA MHONKATOP COCTOAHWUA JOTKEH YEeTKO YKa3blBaTb
COCTOSIHAE TOW YacTu, C KOTOPOM OH cBA3aH. Npr HanM4YMM HECKONbKMX METOO0B MHONKALUWWM COCTOAHUSA, Ha-
npuMep, NoKanbHas U QUCTAHLWOHHAA MHAWKALMWS, KaXOblA TUN MHAUKALWK JOMKEH ObITb npoeBepeH U CooT-
BETCTBOBAThL Cneundukaymm M3aroToBuTens.

CJ'IE,EI,yET YUYUTEIBATEL, YTO ONA UMNYINbCHBbIX MUCNbLITAHUA U U3MEPEHUIA BaXHA NPaBUITLHO BblﬁpaHHaﬂ
MeTOoAuKa ncnbiTaHui. MNpu ncnoiTaHum TpeﬁyeTc;i rapaHTusa B OTHOLUEHWMM TOYHOCTU 3anncKu 3Ha4YeHnn.

Y3WIN He gomxHbl co3gaBaTk OnacHble CUTyauumn npu pa60Te B yCIoBUAX WCNbITAHWUA, Tpeﬁyemux Ha-
CToAWMM CTaHOapPTOM.

Tabnuya 4 — Tpeboanua k Y3UI ons TMNOBbLIX UCMLITAHWIA

Lnkn MoncoenyHer- WMcnoneayetes Knacc Knacc Knacc
MyHkT TpeboBaHwms/ Hble BHELUHWE y
ncnbl- BM,D| MCNbiTAHUA nanupocHas UCnbiTa- nenbiTa- nenelTa-
o WCNbITAHWUA paswegmHu- o 2 G
TaHWi = Bymara HuiA | Hun I Huw 111
Tenu
q MoeHTudpukaums n 6.1.1/6.1.2/7.3 — — A A A
MapK1poBKa
MoHTax 6.3.1 — — A A
BbiBOOk! U coeam- 6.3.2/6.3.3 — — A A
HEHWNSA
3awmTa oT NnpsaMoro 6.2.1 — — A A A
KOHTaKTa
Okpyxatowan cpena, 6.4 — — A A A
kon IP
OcTaTouHbIM TOK 6.2.2/7.4.1/741.2 — — A A A
PaBounii peskiumd 6.2.4/7.4.2b
Pato4uni pexum ans 7.2.3.2/7.4.2.3/ A — A A A
knaccos |, Il unnm 7.4.26
[JononHuTenbHbINA 7425 A — A — —
pexumM ons knacca |
Tennoeas cTabunb- 6.2.56.3/7.4.3.2 A — A A A
HOCTL®
BoagylwHble 3a30pkl 751 — — A A A
W NYTA YTEYKN
WMcneiTaHvwe Ha TBep- 6.4 — —— A A A
00CTb BAABNUBaHW-
eM Lapuka
YCTOMYMBOCTL K aHO- 6.4 — — A A A
ManbHOMY HarpeBy
1 OTHI0
TpeKUHroCTOMKOCTb 6.4 — — A A A
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MoacoeanHeH-

Linkn NvhiTr ToeGosaHus/ HElE BHELLIHME WMenoneayetca Knacc Knacc Knacc
UCnbl- BI/IJJ UCNblTAHNA y VICI'IEIT&HVIH A3LEOUHN- nanuvpocHas uenbiTa- nenbeita- neneiTa-
TaHWIA P .qa Bymara Haw | HuA Il Hum Il
Tenu
2 YpoBeHb Hanpske- 6:23
HUS 3aLUTLI®
3 ConpoTuBrneHne u3o- 6.2.6 — — A A A
nayumn
OnekTpuyeckasd 6.2.7/7.4.5 — — A A A
NMPOYHOCTE U30NALIMK
3a CM. HUXe — TONbKO — —
no NPYMEHEHMWIO
MexaHu4eckas npoy- 6.3.5 — — A A A
HOCTb
BrelgepxunBaemasn 6.2.5/7.4.3.10 — — A A A
Temneparypa
3b® CM. HIKe — TOmMbKO — —
no NPYMEHEHWIO
4¢ TennocToiKkoCcTb 6.4 — — A A
58 Bug otkasa 6.2.5.4/74.4 A A A A
6 MpogonxuMTensHOCTb 7.6.1b — — A A
paboTbl B yCcnoBuUsX
BMaXHOro Tenna
7 CymmMapHbIA paspsan- 6.2.90 — - A A A
HbIA TOK ANsi MHOro-
nontcHblx Y3WIN
[ononHuTensbHbIe UCNbITAHWA AN ogHOBBOAHLIX Y3WI ¢ pasgensHbiMy BBOOHBIMW/ BEIBOOHBIMUY KNEMMamMU
3bc HoMuHanbHbIA  TOK 6.5.1/7.7.1.1 A — A A A
Harpyaku
[ononHuTenbHble ucnbiTaHusa ansa Y3WI Hapy»KHoro npUuMeHeHus
8 KnumaTtudeckue wuc- 6:5.2/7.7.2 — — A A A
neitaHusa Y3WI gns
Hapy»Horo  npumMe-
HEeHUA
JononHuTtenkeHble ucnbitaHua ana Y3WIM ¢ pazaensHbIMYM M30MMPOBaHHBIMU LENSMA
3a WMaonauua mexay pas- 6.5.3/7.4.5 — — A A A
AEnbHBIMY Lensamm

«A» — NpUMeHsaeTcs;
«—» — He NpUMeHaeTcs.

@ MNogcoeAUHEHHbIE BHELLHWE pazbedUMHWTENW 03HaYaloT, YTO BCE Pa3bedMHUTENM, yKasaHHble U3roTOBUTENEM,
ueneiTeiBatoT ¢ Y3WI npu TUNOBbLIX UCMBITAHUAX.
b B aTMX MCAbITAHUAX MOXET NoTpeBoBaThCs Ha4yanbHOe U3MepeHe AMUTENLHOTO W OCTATOYHOMO TOKa COrMacHo
Tabnuue 6, kputepun cootTBeTcTBUA E.
¢ B atom mcnbiTaTensHOM UMKne MoryT notpeboeaTtecs 6onee ofgHoro KomnnekTa o6pasuos.
d [InA Bcero ucnbiTaHna B paboyem pexume (BKMHOYAs JOMNOMHUTENLHOE UCNLITaHNe B pabodyem pexuMme, ecri
NPUMEHMMO) MOXET MCMOMNb30BaTbCA OQMH OTAENbHbIA KOMNNEKT 0bpa3sLoB.
€ CM. COOTBETCTBYHOLMIA NyHKT Tabnuuel 3 IEC 61643-11:2011.
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Tabnuua 5— OB6LWwmMe KpUTEPUM COOTBETCTBKNA A5 TUMOBLIX UCMbITAHWIA

A | JomkHa BbiTe gocturHyta Tennosasa ctabunbHocTe. Y3 cumtaloT tepmocTtabunbHbiM, ecnv Nk akTMBHOW
cocTaensoLen Toka, npoTekatLlero Yepes Y3UI, unu paccevBaeMoi aHeprun MMeeT TeHaeHuuo nubo K no-
HKEHWIO, NB0 OTCYTCTBMIO NOBLILUEHWS B TedeHne 15 MuHyT oT Hadana nogaun Uep,. Ecnu camo ucneitanne
Y3UI npoeogat npu Ugpy,, Torda Ugpy, N1Bo nogatoT B TedeHne aTux 15 MuH 6e3 nepepsisa, NMbo nogatoT no-
BTOPHO B TeyeHue He Bbonee 30 c*

3anucn MSMEDEHI/‘II;"I HanpAaXeHuAa U ToKa 1 OCMOTP He O0IMKHbl BbIABUTD I'IDOGDEB

B B xoge uvcnbiTaHWA He JOMKHO ObiTh BUAMMBIX noBpexaeHui. MNocne vcnbitaHua Hebonbwune yrnybneHua v
TPeLUWHbI, He BMUAILLME Ha 3alMTy OT NPSIMOTo NPUKOCHOBEHWS, HE YYUTLIBAIOT NpKW YCITOBUM COXPaHeHWs ycTa-
HOBMeHHoW cteneHun 3awmTtel Y3UI (no koay IP). MNocne ucneiTaHna He [OMKHO BbiTe BUOWMBIX NPU3HAKoOB 00-
ropaHus obpasua

D | 3HavyeHws M3MepeHHOro NPeaenbHOro HanpsKeHUs Nocne UCnbiTaHWa AOMKHLI BbITe MEHbLUE UMM PaBHbI Up.
McnbitaHmamu no 8.3.3 IEC 61643-11:2011 gomkHO ObiTb ONpedeneHo U3MepeHHoe NpedensHOoe Hanpsxe-
Hue, a ucneltanve no 8.3.3.1 IEC 61643-11:2011 npoBoAaT TONBKO C MMMYNbCHBIM TokoM 8/20 npu NnuKoBoMm
3Ha4eHuW [, ANA vcnbiTaHWid knacca | unu npu [, Ona neneiTaduia knacca |l unu ucneitadrem no 8.3.3.3
IEC 61643-11:2011, Ho Tonbko npu Ug Ans uenbitaduin knacca lll

E MNocne npoeegeHna ncneliTaHMA He JOIMKHO BObITh HYpE3MEPHbBIX OCTAaTOYHbBIX TOKOB.

Y3UIM npucoeauHaoT No UHCTPYKLMM M3rOTOBUTENSA Kak ANS HOPMansHOM 3KCnnyaTauuy K UCTOYHUKY NUTaHUS
MpY MakcUMarnbHOM AnuTeribHoM patodem HanpsikeHun (Uqpy, ). VI3MepsioT ToK, NpoTekalowmid Yepes Kaxabli
BbIBOL, KOTOPLIA He JOMmKeH npeebiwaTth 1 MA UM MeHsTecs Bonee Yem Ha 20 % No cpaBHEHWMKD ¢ HaYanbHbLIM
3HaYeHWEM, M3MEPEHHBIM B Ha4Yane COOTBETCTBYIOLWEND NCNBITATENBHOIO LUMKNa.

Nio6oit NnpuMeHAEMbIA BO3BPATHBIA UMW B3BOAWMbIA PazbefUHUTENb OTKIIOHAKOT BPYYHYIO Y MPOBEPSIOT 3Nek-
TPUYECKYH MPOYHOCTb M30NAUMK ABYKpaTHOW nogaven Uppy, unu 1500 B nocToaHHOrO Toka B 3aBUMCUMOCTM OT
To, 4YTo Bonble. B xode ucnblTaHUs He OOMKHO BbiTe NPoBoeB U NepekpbiTUiA M30NALUA (HU BHYTPEHHUX, HK
BHELLHWX) UNW APYTUX NposiBrieHnid npobueHoro paspsaaa.

Ecnmn ansa HOpMaribHOro Ncnonb3oBaHWA CYLWeCTBYET HECKONbKO BO3MOXHbIX CXeM NOOKIMHYEHWA, 3Ta NpoBepKa
AOMKHAa BbINOMHATLCA O3 BCEX CXEM

F BHelWwHWe coeguHUTENN, YKa3aHHble WU3rotoButenem, He OOJTKHbI CpaﬁaTblBaTb B X04de WUCnblTaHWA, nocne uc-
NblTAHUA OHW OOMKHbI BbITb B paﬁoqem COCTOAHWUA.

PaBouee cocToAaHMe COrnacHoO HacToaleMy pa3geny 03Ha4aeT OTCYTCTBME NOBPeXaeHUA pa3beauHUTENs 1 co-
XpaHeHne paboTtocnocobHocTi. PaboTocnocoBHOCTE MOXKHO MPOBEPUTL BRPYYHYHO (ECNK BO3MOMHO) WMNX Npo-
CTbIM 3NEKTPUYECKMM TECTUPORAHWEM MO COTMAacOBaHWMIO MeXZY M3roTOBUTENeM U UChbiTaTensHoW nabopaTo-
puen

G BHyTPEHHMe coegnHuTenn unu I'IpI/ICHOCDGJ'IBHI/Iﬂ ANA KOPOTKOro 3amblKaHWA, yKa3aHHble U3rOTOBUTENEM, He
JOOJDKHbI CpaﬁaTblBaTb B Xo4e UCnbITaHWA, nocrne UCnbiTaHMA OHW OOIMKHbI ObITh B paﬁoqem COCTOAHWN.

Paboyee coOCTOsIHME COrMacHO HACTOALLEMY pa3fdeny O3Ha4aeT OTCYTCTBME MOBPEXOEHWUN pasbenMHUTENs UM
npucnocobrneHns NS KOPOTKOrO 3amblkaHWsA M COXpaHeHue paboTtocnocoGHocTu. PaboTocnocobHOCTE MOXKHO
NPOBEPUTL BPYYHYHO (€CNM BO3MOMHO) UMK NPOCTbIM 3NeKTpUYecKUM TeCTUPOBAHWEM NO COrMacoBaHUI0 MeXay
M3roTOBUTENEM W UCMbITaTENEHOW NabopaTopuen

" B daHHOM Kpumepuu u O0aniee 80 8Cex MyHKMax cmaHdapma, ces3aHHbIX ¢ nposedeHuem paboyux uniu dorosn-
HUmMerkbHbIX ucnsimardut Y3Wrl, 6ydem npumeHsambscs nodobHas chopMyrnuposka, komopas nodpasymesaem rno cymu
npogedeHus UCnbimaHull Haruyue UCMOYHUKA NUMaHUa ¢ HanpsxeHuem Uqp,, nodkmodaemozo K Y3UIM e momeHm rno-
daqu ucrbimamensHo20 UMMYNbCHO20 MOoKa Unu UMYbCHO20 HanpsXeHUs (8 3aeucuMocmu om 3aserieHHo20 Kiacca
ucnsimaruti Y3UI). MNocne nodayu umnynsca Y3UI moxem nu6o ocmaeamscs nod HanpspkeHueM Uqp,, om daHHO20
ucmouHuka, nuéo moxem Bbimb nepexyeHo Ha Opy2ol ucmodHuk Uppy, HE CeA3aHHbIl (hu3udecKu ¢ ucnsimameris-
Hol ycmaHoskou, chopmupyrowell umnynscHoe so3delicmeaue, 0151 mo2o Yymobsl oceob00ume ucribimamensHoe Mecmo
onst MoHmaxa u nodzomoeku criedyroulezo obpasya Y3HIl. B 0aHHOM criydae, nepeknoyeHue ¢ 00HO20 UCMOoYHUKa Ha
Opyzoli dormkHO 3aHUMampe MeHee 30 cekyHO, mak Kak 8 3moM UHmepsarne speMeHu He rnpou3oldem CyuecimeeHHbIX om-
KMOHEHUL 8 KOHMponupyeMsix napamempax obpasya, 8 YacmHOCMU, 3M0 Kacaemcs akmugHoU cocmaensowed moka
yepes Y3UIL
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OkoHYaHue mabnuubi 5

H

PasbegvHeHue obecneunBaeTcs OOHWUM UM HECKONMBKUMM BHYTPEHHUMW W/WUNN BHELWHWMMW pasveanHNTENAMN.
ﬂpDBBpHIOT npaBUNbHOCTb UX MHOWKaLUWA.

Y3WI co cteneHblo 3alluThl, paBHOW MNu npesBbiwawowen 1P20, He OOMKHBI UMETE TOKOBEQYLUMX YacTew,
OOCTYMHLIX ANA NMPUKOCHOBEHWA CTAHAAPTHOIO UCNLITATENbHOro nansLa, NnpuknagsisaemMoro ¢ ycunuem 5 H
(cm. IEC 60529), 3a UCKMNOYEHWEM TOKOBEAYLUMX YaCTeN, KOTOPbIE YKe BbINK AOCTYMNHLI A0 UCALITaHWUS NPU MOH-
Taxe Y3WI kak gnsa HopManbHOW aKcnnyataunmn

Ecnn NpPv UCMbITAHWUXA NPOVNCXOOUT pa3dbednHEHNE (BHyTpEHHee nnn BHELIJHee), [OMKHO BbITh 04EBMAOHOE CBUAOE-
TENbLCTBO AEWCTBUTENLHOMO pa3beanHeHAa COOTBETCTBYHOLMX 3alLUNTHbIX KOMMNOHEHTOB.

[Mpy BHYTpEHHEM pa3bedMHEHUM WUCMbITATENbHLIA 0Bpa3zel NoACOEANHAIOT K MCTOMHMKY MUTAHUA Kak ansa Hop-
ManbHOM 3KCNMyatTauun Npyu MakcMManbHOM [ANUTEnbHOM pabodeM HanpskeHun Uqpy M Ha 1 muH. WcnbiTa-
TENbHBIA UCTOYHUK NUTaHUA JoMmKeH obnaaarb CnocoGHOCTLID TOKA KOPOTKOMO 3aMbIKaHWs, paBHOW UMW Npesbl-
warowen 200 mA. Tok, NpoTeKaloLWii Yepes COOTBETCTBYIOLLME 3aLUMTHLIE KOMMOHEHTLI, HE JOMKEH NPeBbIWaTh
1 MA.

ToKuK, NpoTekawLwme Yepes KOMNOHEHTbI, COedWHEHHbIE NapannensHo ¢ COOTBETCTBYHOLUMU 3aLUUTHBIMIA KOM-
MOHEHTaMW UNW COEQUHEHHbIE OPYTMM 0BpasoM (HanpuMmep, MHOWKATOPHbIE LENW), B 3TOM M3MEPEHWUMN He y4a-
CTBYIOT, ECITU OHW HE MOTYT BbI3BaTb TOK B COOTBETCTBYHOLMX 3aLUMTHBIX KOMIMOHEHTAX.

Tok, npoTekatolwnin Yepes BeiBoA-PE, BKMoyaa napannensHble U Apyrie Lenu (HanpuMep, MHOUKaToOpHbIE), He
OOMmKeH npesbilwate 1 MA.

Ecnn AnAa HOpMarnbHOro MCNonb30BaHWA CYLLECTBYET HECKONbKO BO3MOXHbBIX CXEM NOOKIMKYEHWA, 3Ta NPOBEPKa
OOMKHa BbINOJNTHATLCA ONA BCEX CXeM

AHHYNMPOBAHO

ManupocHasa Bymara He gormkHa obropeTb

He 0omxHO NpoM30iTK B3pLIBa UMK APYroro yaapa ¢ nopaxeHnem nepcoHana unv obopyanoesaHus

AHHYNMPOBaHO

AHHYNMPOBaHO

vnjo|lZz|Z2|l- |

Pexum KOPOTKOro 3aMbelKaHUA OOIMXeH obecneymBaTbCA I'IpVICI'IOCOGJ'IEHVIHMVI AA KOPOTKOro 3aMblKaHUA. I'Ipo-
BEPAKOT NPaBUNbHOCTE MX MHOWKaLUKWKN

o

Ecnuv Bo Bpemsa vcnbiTaHWA BO3HMKAET KopoTkoe 3amblkaHue, Y3WUI gomxHo 6biTe cnocobHo npoBOOWTL HO-
MWHamMbHBLIA TOK KOPOTKOTO 3amblkanusa | ,py. [na npoeepku B TedeHne 10 ¢, noka Y3WIT gocturaet coctosHNA
KOPOTKOro 3amblkanus, Y3UI nogcoeanHAETCs K UCTOMHUKY NUTaHWA, CnocoGHOMY nofaeats /. py.

I ,py OOMKEH COXPaHATLCA B TeueHve 2 4acoB A0 AOCTKEHWS TepMUYeckoro paeBHoeecus (< 2 K/M0 muH). B
TEYEHWE AaHHOTo Neproa NoBLILLEHWE TEMMNEPATYPLI MOBEPXHOCTI B CAMOIN ropaYvei TOUKM Kopnyca He JOITKHO
6biTh ceeiwe 120 K. MNoBblweHWe TeMNepaTypbl MOBEPXHOCTA B CAMOW ropaYel ToUKe He AO0MKHO ObiTh CBbilLe
80 K yepe3 nATb MUHYT nocne nofauu [ py

7.2.2 NcnbiTaTenbHble UMNYTbLCbI
Ona nonyvyeHnsa MHgopMaumm 06 MMNYNbCHBIX TOKax And ucnbiTaHui cm. 8.1.1, 8.1.2, 8.1.3 n 8.1.4

IEC 61643-11:2011.

Mpumevanue 1 — MNognyHkt 8.1.4.1 IEC 61643-11:2011 He npumeHsaeTcs, Tak Kak AByxXBBoAHble Y3UI He

paccMaTprBalTCA B HacTodlleM CTaHdapTe.

I punMedYaHKe 2 — B HacToswem CTaHOdapTe UCnonb3oBaHWe UCTOYMHMKa NUTaHWA nepeMeHHOro Toka, npen-

ycmoTperHoe B 8.1.4 |IEC 61643-11:2011, 3ameHeHO Ha UCMNOMNb30BaHNE NCTOYHMKE NTAaHWUA NOCTOAHHOMO TOKA.

Mpumevanune 3 — B HacTodAwem craHgapTe ceoinka Ha g B 8.1.4 IEC 61643-11:2011 aameHeHa Ha Iy,

7.2.3 XapaKTepuCcTUKU UCTOYHUKOB NUTaHUA ANA UCNbITaHWUNA

7.2.3.1 OBwme xapakTepUcTUKA UCTOYHMKOB NMUTaHNUA

WcnbiTaTensHas uenb gomkHa obnagate MHOYKTMBHOCTLIO, paBHON nnu npesbiwatowen 100 mklMH.
[Bea pasHbIX TUNa UCTOYHWUKOB MUTAHUSA MOTYT MUCMOMb30BaTLCA ANA UCMbITAHUN B pabodyem pexuMe U

pexumMme O0TKa3a COornacHO PUCYHKY 1.
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Ak Ak
P, Py
Fest! Frest o
~,
\\\
~, i o
0 o JTMHERHbIA MCTOMHKK
\ \\\ NOCTOSIHHOIO TOKA
WUmuTaTop A N
(hoTO3NEKTPNIECKON \ o
Gatapeu \ SN
\ S
\ N
~
\\‘ Ny
> = N o
PS UTest v UTest v
a) Ana umuTaTopa oToanekTpuyeckon Gatapen b) Ans NIMHEAHOro UCTOYHUKA NUTaHKUA
nutanusa (PV,) nocrosHHoro Toka (DCy)

PucyHok 1 — BonbT-aMnepHble XxapakTepucTUKn

BonbT-amnepHaa xapakTepucTuka, chopMUMpoBaHHas WUMUTATOpPOM OTo3neKkTpudeckon 6artapen,
AOMKHA HAXOAWUTLCA B 3aLLITPUXOBAHHONM 06nacTu mexay Toukamu Py n Py

- P1 : [UTest’ 1’05’Test]

- I:'2 -[0.7 UTest’ O’”Test]

- P53 1[0,99Ur 4l

- P4 [0,1,05/54] )

[aHHas obnacTe MOXeT ObITh NPEBbLILLIEHA B CTOPOHY BOMee BbICOKUX 3HAYEHUI HaMNPsKEHUs U ToKa No
COrnacoBaHuMK Mexay UcnbiTatensHon naboparopuen n narotoButenem Y3UM.

McnblTaHMe NpoBOAAT B CTATUHECKUMX W NepexofHblix ycrnoBusix B TedeHne 100 mkc. B npunoxeHun B

yKa3aHbl COOTBETCTBYHOLLME NPOLENYPbl NPOBEAEHWS UCMbITAHWIA ANA NOATBEPKAEHUS COOTBETCTBUA AaHHO-
My TpeboBaHUH.

7.2.3.2 Cneunduryeckne xapakTepucTUKA MCTOYHUKOB NUTAHUA ONA UCNbITaHWMIA B paboyem pexnme

B saBucnmocCTy OT conpoeoxaatowero Toka Y3WUM cnedylolume UCTOUHUKN NUTAHUSA NpU Usp,, AOMKHBI
MCMNONb30BATLCA ANA UCTBITAHNA:

Tabnuya 6 — Cneunduryeckne xapakTepucTUKU UCTOYHUKOB NUTaHWA ANs UCMLITaHWA B paBodeM pexume

ConpoBoXaatoLmnii TOK COrnacHo NPUNOXKeHU A <5A >5A
Ucneitanue B pabovem pexume cornacHo 7.4.2.3 unn 7.4.2.6 DC, vnn PV, PV,
[ononHuTensHoe ucneiTaHne B paboyem pexmme ans knacca | cornacHo 7.4.2.5 DC, unu PV, DC, unn PV,

DC,: JInHeAHbIA NCTOYHMK NUTaHMA NOCTOSHHOTO TOKa C MOJTHBIM COMPOTUBIIEHUEM, TaKUM YTO BO BpeMs
NpoTeKaHWsi CONPOBOXOAKLEro ToKa HanpskeHue, usmepeHHoe Ha BbiBogax Y3WUI, He nagaet Huxe Uepy
Gonee yem Ha 5 %.

DC,: InHeNHbIA NCTOUHWUK MUTAHUA NMOCTOSIHHOTO TOKA C OXMOAEMbIM TOKOM KOPOTKOTO 3aMblKaHUS
5 A (0/+10 %) B COOTBETCTBUM C I HA prCYHKE 1D).

PV,: Mmutatop dotoanektpuyeckon batapen ¢ oxuaaembiM TOKOM KOPOTKOTO 3aMblKaHUS MUHUMYM
20 A (0/+10 %) B COOTBETCTBUU C Iy, HA PUCYHKE 1a).

PV, MmuTatop dhoTosnekTpudeckon Gatapen ¢ 0XUgaembiM TOKOM KOPOTKOrO 3aMblKaHUsi, paBHbIM
Iscpy (0/+5 %) B COOTBETCTBUM C Iy,q4 HA PUCYHKE 1a).

PV3: imutatop dhoToanekTpudeckoin 6atapen ¢ 0XugaemMsiM TOKOM KOPOTKOTO 3amMbikaHus 5 A (0/+10 %)
B COOTBETCTBMN C I, HA pUCyHKe 1a).

7.2.3.3 Cneyndmyeckne xapakTepucTUKM MCTOYHWKOB NMUTAHUA ONA UCNbITAHWA B peXnMe oTkasa

B 3aBucumocTu oT pexxumoB oTkasa Y3WI cnegyoume UCTOYHUKN NUTAHWUS Npy UCPV” ,2 OOFMKHbI NC-
Nnonb30BaThCA ANS UCMbITAHWA:
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MpumMeyaHUne — 3HA4YEHWE UCMBITATENBHOIO HAMNPSKEHWs ONPefensieTcsl Ha OCHOBAHUW CTAaHZAPTHOTO PeXu-
Ma paboThl U yMeHbLUAeTcs Ha koadtuumeHT 1,2 40 MaKCUMAaNbHOTO HAMpsKEeHUA XOMocToro xoaa Ans otobpakeHus
HOpMAankHOoro pexuMa paboTkl hOTOANEKTPUYECKONH CUCTEMBI.

Tabnuua 7 — Cneundunyeckme xapakTepUcTUKM MCTOYHWMKOB NNTaHWA ANA UCMNbITAHWA B pEXUMe OTKasa

Oxuaaembiin BUA 0TKasa cornacHo 6.1.1.3,

Qbpble Lenu KopoTkoe 3amMblkaHue uenu
nepeyncnexue 13) PES P H

Buo otkasa Y3WI cornacHo 7.4.4 DC,? urm PV, PV,

a) Tonbko Mo cornacoBaHWi C U3rOTOBUTENEM.

DCy: JIMHENHBIN UCTOYHWK MUTAHUSA NMOCTOSAHHOTO TOKA C OXMAAEMBIM TOKOM KOPOTKOTO 3aMblKaHWUs CO-
rMacHo 7.4.4 B COOTBETCTBUM C Iy, HA pUCyHke 1b).

PV,: MmutaTtop dhotoanektpuyeckon 6atapen ¢ 0XuaaemblM TOKOM KOPOTKOTO 3aMblKaHWs COFMacHo
7.4.4 B COOTBETCTBWM C I1,; HA pUCyHKe 1a).

7.3 UcnbiTaHMe Ha HECTUPAEMOCTb MapKUPOBKU

McnblTaHWe NpoBogAaT 478 MapKUPOBKM BCEX TUMOB, KPOME MapKWPOBOK, BbIMOMHEHHLIX TUCHEHWEM,
LWTaMMNOBKOW M rPaBUpOBaHUEM.

McnbiTaHme NpoBogaT NpoTUPaHMeM MapKUMpOBKK BPYYHYHO B TedeHne 15 ¢ KyCOYKOM BaTbl, CMOYEHHbIM
BOOOW, U elle B TedeHue 15 ¢ KYCOYKOM BaTbl, CMOYEHHbIM B anudarn4yeckomM rekcaHoBOM pacTBopuTene ¢
cofepxaHveMm apoMaTtuideckux BewecTs makcumansHo 0,1 % oT obbema, ¢ kKaypu-OyTaHonMbHEIM Yncrom 29,
Ha4yanbHON To4KOW KuneHus 65 °C n yaoensHelM Becom 0,68 r/icm3.

B kadecTBe ankTepHaTWBbI paspelleHO UCMNOoNL30BaTh FeKCaHOBLIN pacTeopuTens KBY ¢ MUHUMYM
85 % H-rekcaHa.

MpumeyvyaHnune — OBO3HAYEHWE «H-TEKCAHY ABMSETCH XMMUYECKOW HOMEHKNATYPOr AN «HOPMAansHoro» unuv
Hepas3BETBNEHHOrO yrneeogopoda. [aHHblA NakoBbi OEeH3WH 3a4acTyko ganee naeHTuduumpyeTca kak rekcad KB, cep-
TudbuumpoBaHHbli ACS (AMepukaHckoe xummnyeckoe oblectso) (CAS#H 110-54-3).

Mocne ncnbiTaHus MapKUpoOBKa OO0IKHA INerko YMTaThbCA.

7.4 AneKkTpuyeckne UCMNbiTaHUA

7.4.1 OcTaToOuHbIA TOK Ipg

7.4.1.1 lNpouenypa NpoBedeHUs UCMbITaHWUsA

M3mepeHus npoBogAT nocrefoBaTeribHO, MCNonb3ys credyloume UCTOMHUKKM NUTaHusa Mexay + K PE
-k PE:

- UCTOYHUK NMUTaHUA NOCTOAHHOTO Toka nNpu Ugpy;

- UCTOYHWMK MUTaHWA NepemMeHHoro Toka, obecneuynBawlWnii cuHycouaanbHoe HanpsikeHue npu 50 My
unv 60 'y ¢ NMKOBbIM 3HA4YEeHNeM, COOTBETCTBYIOWUM Unpy.

amepsItoT oCcTaToOuYHbIE TOKM (MEPEMEHHbBIV U MOCTOSIHHLIR), MpoTekatL e Yepes Boieod PE.

7.4.1.2 Kputepun cOOTBETCTBUSA

MakcumansHoe 3HadeHne U3MepeHHOro OCTaTOMHOro ToKa He AOMKHO MpeBbllaTbh 3Ha4YeHue, ycTaHoB-
NeHHoe n3rotoBuTenem cornacHo 6.1.1.3, nepeyncnexve 12).

7.4.2 NcnbiTaHne B pabouyeM pexume

7.4.2.1 O0wme nonoxeHus

Ha pucyHke 2 npefgcraBneHa cxema NpoBefeHWsi UCNEITaHUA B paboyem pexume.
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5 A n MeHee

BeiBop ucToyHWKa nuta-
HWUA ANA UCTbITaHKUA:
DC, unu PV, (cm. 7.2.3.2)
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( Grapn )

OxunaemMbii
COMpOBOXAALLMIA TOK
(cm. 6.1.1.5, nepevncnexue 2),
A.3 npunoxenus A)

Bornee 5 A

McTouHuK nuTaHus
Ansa ucnbitaHua PVy

(cm. 7.2.3.2)

Y

OnpepgenvTte usaMepeHHoe npegensHoe HanpskeHue B 6.2.3,
8.3.3.1 M3K 61643-11, HO TONbLKO C UMNYNLCHLIM ToKOM 8/20 npu
3Ha4YeHUW Nika, COOTBETCTBYIOWEM i, NS KIacca MCMbITaHwil |;

8.3.3.1 M3K 61643-11, HO TONbKO Npu I, ANA Knacca ucnbitaHni I;
8.3.3.3 MIK 61643-11, Ho Tonkko npu Uge Ana knacca ucnsitaqni Il

Knacc |

Knacc Il unu llI

\

McneiTaHune B pexume
7424

Y

McneiTaHune B pexume
7425

Knacc ucneiradmin?

Y

MenbiTaHue B pexume
742417426

Kputepumn
UCMBITAHWMA

Y

Tect
He npoingeH

(cm. 7.4.2716.2.3
M3MepeHHoe npegensHoe
HanpseHue)

Tect
nponaeH

Y

( om )

PucyHok 2 — Cxema npoBefeHus UCNbITaHUsA B paboyeM pexume
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7.4.2.2 NMpouenypa npoBedeHUsi UCMNbITaHUA

B paHHOM mcnbiTaHuu pabodve ycnoBust UMUTUPYHOT npunoxeHvem k Y3WI npegycMoTpeHHoro Yucna
creumanbHbIX UMMYNbCOB C OAHOBPEMEHHOW NogavYeil MakCUManbHOro ANUTENLHOrO paboyvyero HanpsKeHus
Ucpy, MCNONb3ys UCTOYHWK NUTAHWS COrmacHo 7.2.3.

McnbiTaTensHas ycTaHOBKa O0MMKHA COOTBETCTBOBATL CXeme, NpUBeAeHHON Ha puUcyHke 3.

MsmepeHHOe nNpefensHoe HanpsiKeHne NpoBepsaeTCca U A0MKHO BbiTh HXKE UM paBHO Up.

MamepeHHOe npegenbHOEe HanpsXeHue onpenenarT NocpedcTBOM MCMNbITAHWA, ONMCaHHbIX B 8.3.3
IEC 61643-11:2011.

Bo n3bexaHue ypeaMepHoOW Harpy3ku Ha obpasubl MPOBOASAT UCMLITAHUE NO U3MEpPEeHU NpeaensHoro
HanpsKeHus:

- B cootBeTcTBuM ¢ 8.3.3.1 IEC 61643-11:2011, HO UCKNKOUUTENBHO C UMMYMNbLCAMU TOKA ONUTENBHOCTHLH
8/20 npu NMKOBOM 3HAYE€HWUW, COOTBETCTBYIOLLEM Iimp Ons Knacca ucnbitadum |;

- B cooTtBeTcTBMM ¢ 8.3.3.1 IEC 61643-11:2011, HO UCKNIOYUTENBHO NPU I, ana knacca vcnbitanmi |l;

- B cooTBeTcTBMM ¢ 8.3.3.3 IEC 61643-11:2011, HO UCKITIOYUTENBHO NPU Ugc Ona knacca menbitanui |11;

C NpuknagbiBaHWEM MO OOHOMY MONOXUTENBHOMY W OQHOMY OTpULATENBHOMY UMMYNbLCY.

L

NecTouHmnk

e S

Y31

Ugpy: MCTOMHUK NUTaHMA cormnacHo 7.2.3.2;

L: MHOYKTMBHOCTb cornacHo 7.2.3.1;

D: paabeauHutenn Y3WI, ykasaHHble W3roToBUTENEM;

Y3WI: ucneiTeiBaeMoe yCTPOWCTBO;

WcTouHKuK:  mMnynbCHblA Tok 8/20 ana ueneiTaHuid knaccoe | u |l B pabodem pexume cornacHo 7.4.2.4, uMnynbCHbIA paspsaHbiid TOK
.’imp 0N AONOMHUTENBHOMO UCNBITaHUA B pabodyeM pexume cornacHo 7.4.2.5 unu UOC gna vcneitaHuii B pabodem pexnme knacca
cornacHo 7.4.2.6

PucyHok 3 — MNpuMep UcnbITaTeNnbHOW YCTAHOBKU AT NPOBEAEHWS UCNBITAHUS B paboyem pexvme

7.4.2.3 XapaKkTepUCTUKN UCTOMHUKOB MUTaHWS AN UCMBITaHUSA B pabodem pexume

McnbiTyembln obpasel, NoACOeQNHAIOT K UCTOYHMKY NUTaHMA cornacHo 7.2.3.2:

- DC, wrm PV, ecnu conposoxaatowunin Tok Y3WI coctaenaer 5 A nnu meHee;

- PV2, ecnun conpoBoxaatwLwmnia Tok Y3WI coctaBnsaeT cabile 5 A.

7.4.2.4 WcnbiTanua knaccoe | u Il B paboyem pexume

MpW WUCNbITAHUA NPUKNAaALIBAT TPWU TPYNNbI Mo NATE UMOYNECOB Toka 8/20 TOW e NonsipHOCTH, YTO U
WCTOYHUK NUTaHnA. McnbiTyemblie oBpasLbl NOACOEAUHSOT K UCTOMHUKY NMUTaHUA cornacHo 7.2.3 1 7.4.2.3.

[Mocne npunoXeHuss Kaxgow rpynrbl UMMYNbCOB U OTKIKOYEHWA NocnegHero ConpoBOXAalLWero Toka
(npw Hanuuumn) Y3WT gomkHo elle ocTaBaTbCd NoA HaNpsXXeHeM He MeHee 1 MUHYTbI A5A NPoBepKu Hanps-
MXEeHUs NMOBTOPHOIO BO3HMKHOBEHWA pa3psaga. [locne nocrnegHen rpynnbl UMNYNbLCOB U MO UCTEYEHUU 1 MUHY-
Tbl Y3WI npogomkaeT ocTaBaTbCa Nnpwm Ucpy HE MeHee Yem 30 cekyna ¢ nocrnegywwmmy 15 MuHyTamMu ans
npoBepku cTabuneHocT. C 3TOR Lenbk Harpy3odHas cnocobHOCTL MO TOKY KOPOTKOMO 3aMbIKAHUS CUITOBOTMO
UCTo4HUKa (NpU Upy/) MOXET BbITh NOHWXEHa A0 5 A.

Mpumevanune — locne nogaun umnyneca Y3UIM gomkHo octasatees nog HanpsxeHnem Ueqpy, OT AaHHOro
WUCTOYHMKA B TeYeHue 1 MUHYTbI, W Mocre 3aToro, NMbo ocTaBaThbCHA NOAKITHYMEHHBIM K 3TOMY K& WCTOMHUKY, NMMbo MOXeT
BbITk NEPEKMYEHO Ha APYroi UCTOYHUK Uspy, HE CBA3AHHBIN (OM3NYECKM C UCTILITATENBEHON YCTAHOBKOW, (DOPMUPYIOLLEN
VMMyNbCHOE BO3OENCTBUE, ANA TOro YTo6Gbl 0CBOBOOWTE UCMLITATENBHOE MECTO AN MOHTaXa W NOATOTOBKU CreaytLlero
obpasua Y3UI. B gaHHom cny4yae, NnepekntodYeHne ¢ 0QHOro UCTOYHUKA Ha ApYron AomkHo 3aHumate meHee 30 cekyHa,
Tak Kak B 9TOM MHTEpBarne BpeMeHW He MPOU30HOET CYLLUECTBEHHBLIX OTKIOHEHUI B KOHTPONUPYEMBIX NapameTpax obpas-
La, B YaCTHOCTK 3TO KacaeTcs akTMBHOW cocTaensowen Toka yepes Y3WUI,

McnbiTatenbHble WAKNbI YKa3aHbl Ha pUCYHKe 4,
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Mpwu ncneitannn Y3UI no knaccy | npuknagbiBawoT umnynbebl Toka 8/20 ¢ NMKOBBLIM 3HA4YEHWEM, COOT-
BETCTBYIOLLWM Iimp.

Mpw ucnbitadum Y3UI no knaccy |l npuknagebisaoT umnynbcel Toka 8/20 npu /.

Ecnwn Y3WIN knaccuduumMpoBaHbl No Knaccy ucnbitanui | u ll, aTo ucnsiTaHne NnpoBogAaT oAWH pas, npu
3TOM BOMpoc 0 bonee XecTKMX napaMeTpax UCMbITaHUA AN 0DoUX KNacCcoB NOAMNEXUT COrMacoBaHUK C W3-

roToBUTENEM.

McnbiTaHue
MIMMynbCHbIA TOK B paBoveM pexume
111 T
15 MuH
35 MuH 35 MuH

PucyHok 4 — Cxema BpeMeHHbLIX MHTEpPBanoB ANng ucneitaHuin knaccos | u |l B paboyem pexvme

WHTepBan Mexay otaenbHbiMW uMniynbcamu coctasnger 50—60 ¢, nHTepsan Mexgy rpynnaMmu M-
nynscoB 30—35 MuH. B nHTepBane mexay rpynnamMv UMNynbLCOB Nodada nuTaHus K cnbiTyeMomy obpasuy
He TpebyeTcs.

Tok cnegyeT 3anvcbiBaTh NPU KaXOOM MMMyNbce, U NpPU UCMNbITAHWM HE AO0MKHO ObiTb nNpoboerB wunu
nepekpbITUA B obpasuax.

7.4.2.5 NcnbiTaHus Knacca | B 4ONOMHUTENBHOM peXnme

B ncnbitanum yepes Y3WI nponyckatoT MMNynbCbl TOKa, HapallMBaemble NOCTENEHHO 40 Iimp.

Y3WI nogknodaT K UCTOYHWKY NUTaHuA cornacHo 7.2.3.2. lNocne NpunoXeHnsa Kaxaown rpynmnbl M-
NyNbCOB W MOCMe OTKIMHYEHWS NOCNEeAHEro CONPOBOXAAKoLWEero Toka (npy Hanudun) Y3UI gomkHo elle ocTa-
BaTbCA MNo4 HANpPXKeHMeM He meHee 1 MUH ANA NPOBEPKU HANpPsXeHWA NOBTOPHOIO BO3HMKHOBEHWA pa3paaa.
Mocne nocrnegHei rpynnbl UMMYNbLCOB W MO UcTedeHnn 1 MuHy Tl Y3WIT npogonxaet octaBatbes npu Uepy,
He meHee Yem 30 cekyHZ c nocneayowmMmy 15 MyuHyTamm ansa nposepky ctabunoHocTh. C aToR Lenbko Harpy-
304Has cnocoBHOCTL MO TOKY KOPOTKOTO 3aMblKaHWs CUNOBOTO MCTOYHMKA (MPpY Uppy) MOXET ObiTb MOHMKEHa
go 5 A.

MMnynbCbl TOKa TOW e NONAPHOCTH, YTO M MCNOMb3YEeMbl MCTOYHUK MUTaHWUA JOMKHLI No4aBaTbecs Ha
ucnbiTyeMblidn obpasey B criegyoLLemM NopsiaKe:

a) oAvH umnynec Toka npu 0,1 / n3mepeHve TennoBor cTabunbHOCTH; OXNaxgeHne 4o TeMnepaTtypbl
OKpY>KaloLLero Bo3gyxa;

b) oonH umnynec Toka npu 0,25 /
pbl OKpYXaloLlero Bo3ayxa,

c) ogvH uMnynesc Toka npw 0,5 /
OKpy>KaloLLero Bo3ayxa;

d) oguH MMnynec Toka npu 0,75 Iimp; M3MepeHue TennoBon cTabuneHOCTY; OXNaXaeHve 4o TeMnepaTty-
pbl OKpYXatoLLero Bo3ayxa;

e) oauH umnynec Toka npu 1,0 Iimp; n3mepeHve TennoBolr cTabunbHOCTH; oXnaxgeHue 4o TeMnepaTtypbl
OKpy>KaloLLero Bo3gyxa.

CxemMa BpeMeHHbIX MHTEPBANOB NpyBeAeHa Ha pucyHke 5.

HdononHuTenbHoe ucrbiTaHne B paboyem pexume Ans Knacca ucnbitaHni | npu Uepy, B Te4eHne 1 nocne
Kaxaon nofayv UMnynscoe ToKa.

imp;
imp; namvepeHue TENMoBOKn CT&@MJ‘IbHOCTM; oxXnaxgeHwe 4o TeMneparty-

imp; namepeHmne TEnIo0BOW CTa6I/IJ'IbHOCTM; oxnaxageHuwe 0o TeMmnepaTtypbl
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\ 0,imp ko,zs.'imp h 0,5kmp ko,‘rsrimp k 1,00mp
Ucpy Ucpy Ucpy Ucpy Ucpv
5A 5A 5A 5A 5A
15 muH 15 MuUH 15 MuH 15 MUH 15 MUH

PHCVHOK 5 — Cxema BPEMEHHbIX MHTEPBANoB OndA ucnelTaHui knacca | B AONONMHNTENBEHOM peXnme

7.4.2.6 Wcnbitanua knacca lll B paboyem pexume

Y3WI HaxoauTcsa nog HanpskeHnem Uepy,. OxXugaemblit TOK KOPOTKOMO 3aMblKaHWUst UCTOYHUKA MUTaHWUSA
JormkeH cooTBeTcTBoBaTh 7.2.3.1 1 7.4.2.3 B npoLecce NpUnoXeHust rpynn umnynscos. [ocne npunoxeHus
KaXX4oW rpynmnbl UMMYNbCOB WM NOCMe OTKMHYEHUS NOCNeaHEero ConpoBOXAAKLLEro Toka (npu Hanuuum) Y3
OOMKHO elle OCTaBaThCH NOA HamnpsiKeHuem He MeHee 1 MUH ONS NPOBEPKM HaNpPsiKeHWUs MOBTOPHOMO BO3-
HWKHOBeHUA pa3spaga. MNocne nocnegHen rpynnbl UMNYNLCOB U NO UcTedeHun 1 MuHyTel Y3UI npogomnxkaet
ocTtaBatbca npu Ugpy, He meHee Yem 30 cekyHa C nocriegyiowmmm 15 MuHyTamy Ans nposepkn ctabunbHo-
ctu. C 3TOM Lenblo Harpy3o4Has crnocoBHOCTL MO TOKY KOPOTKOMO 3aMblKaHWS GUIIOBOTO MCTOYHMKA (Npu Uxpy)
MOXKeT ObITb NOHWXeHa go 5 A.

Y3UM nenbiTeiBaloT TpeMs rpynnamm Mo nsTe NONOXKUTENbHLIX UMMYNbLCOB, COOTBETCTBYLWNX Uge.

CxeMa BpeMeHHbIX MHTepBarnoe npueeaeHa Ha pUcyHke 6.

McneiTadne
Mmnynscbl KOMBMHUPOBAHHON B pabouem pexume
BONMHbI ”l” ||||| UCPV
15 MuH
30-35 MuH 30-35 MuH

PucyHok 6 — CxeMa BpeMeHHbIX MHTEpBanoB Ang ucneitaHui knaccea lll B paGodem pexumve

WHTepBan Mexay oTAenbHbIMU UMNyNbcamMu cocTtasnseT 50—60 ¢, MHTepBan Mexay rpynnamu UMnynb-
coB — 30—35 MuH.

B nHTepBane mexgy rpynnamu MMnynbCcOB Nogada NUTaHus K cnbiTyeMomy obpasuy He TpebyeTtcs.

Tok cnefyeT 3anuchiBaTh MPU KEKAOM UMMYNbCe, U NMPU UCNbITAHUWM HE JOMKHO BbiTe npoboes nnu
nepekpbITUiA B o6pasuyax.

7.4.2.7 Kputepun COOTBETCTBUA ONA BCEX UCMbITAHWIA Knacca | B pabovyem v OONONMHUTENBHOM peXuMe.

MpumeHsT KpuTepun cootBeTcTBUA A, B, C, D, E, F, G u M cornacHo tabnuue 5.

7.4.3 PasbeguHutenu n 6esonacHan pabotocnocob6HocTb Y3UM npu neperpyske

7.4.3.1 NcnbiTaHWe Ha TepMOCTOMKOCTb

Y3WI BeigepXuBaloT B HarpeBaTensHON kamepe 24 yaca npu temnepartype 80 °C +5 K.

MpumeHsawT KpuTepun cooteeTcTBUA C n G cornacHo Tabnuue 5.

7.4.3.2 VcnbiTaHue Ha TENNOBYH CTabuUNbHOCTL

7.4.3.2.1 NapameTpbl UCMbITAHNSA

[anHas npouenypa npegHasHadveHa ans Y3WIM aByx BUOOB KOHCTPYKLUMIA:

- Y3, cogepxalyme TONbKO OrpaHWYMBaioLLMe KOMNOHeHThl, Noanexar npoueaype a).

- Y3UI, cogepxallve orpaHuYMBaloLLIne 1 KOMMYTUPYIOLLME KOMIMOHEHTLI, NoAnexarT npouenype b).

7.4.3.2.2 NMopgroTtoBka 06pa3LoB

Onsa Y3UM, nmerowwero HeNMHENHbIE 3NeMeHTbl, BKITKYEeHHbIe NapannenbHo, AaHHOE UCMbITaHWe JOMX-
HO BBIMONHATLCA A5 KAXKA0ro Nyt Toka Y3MI, umetoLLero cekuuio pasgerbHbiX U HE3aBUCUMbIX pasbeguHu-
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Tenen, Npyu oTCoegUHEHNW/OTKIMIOYEHN BCEX OCTalbHbIX TOKOBbIX NMyTeh. Ecnn anemMeHTbl 04HOro U TOro xe
TMNa U C OOHWMMW M TEMU Xe napaMmeTpaMu COeAMHEHbl napanmnenbHo, U MAEHTUYHbLIE YacTu U KOHCTPYKLMS
MCNONb3YHTCA OMS KAaXO0ro OTAENbHON CEeKLUWUU pasbeUuHUTENEN, OTHOCALLENCS K KaXOoMy W3 yKazaHHbIX
KOMMOHEHTOB, UCMbITAHWE MOObLIX TPeX U3 yKazaHHbIX UAEHTUYHbIX NyTel ToKka MOXeT BbINMOMNHATL TpeboBa-
Hue K TpeM obpasuam.

JTlo6oin KOMMYTUPYIOLWMIA HANpsiKeHne 3NeMeHT, COeAMHEHHbIN NocnegoBaTeNbHO C OrpaHnYnBatoLLUM
HanpskeHMe areMeHTOM, AOMMKeH BbiTb HAKOPOTKO 3aMKHYT MELHON MPOBOMOKOW Takoro guameTpa, 4Toobl
OHa He pacnnaBunach B X0Ae UCMbITaHWs.

V3roToBMTENL OOMKEH NPEfOCTaBUTL 0Dpa3Lbl, NOArOTOBMNEHHLIE B COOTBETCTBUM C BhILLEYKA3aHHbLIMU
TpeboBaHMaAMN.

a) Npoueaypa ncneitanua ana Y3UIM, umelowero TonsKo orpaHUYMBaKOLWLME 3MEMEHThI

WcnbiTyemble obpasubl NOACOEANHAKT K CTabUNUanpyowemMy nNMHeMHOMY UCTOMHWUKY MUTaHWA MOCTO-
SIHHOTO TOKa.

HanpskeHne OomKHO BbiTh AOCTATOYHO BBICOKMM, 4TobObl Yepes Y3WI npoxogwnn Tok. [Ana 3TOro ucrbi-
TaHWA TOK YCTAaHaBMMBAKOT Ha NMOCTOAHHOE 3Ha4YeHue. [lonyck ANs ucnsiTaTensHoro Toka coctaenset +10 %.
WcneitaHne HauuHaT ¢ 2 MA NOCTOSIHHOTO ToKa Ans nepeoro obpasua unv npu Uepy, €CINM 0CTaTouHbIA TOK
npu Uspy yKe npeebiwaeT 2 MA MOCTOSIHHOTO TOKA.

3atem gaHHOe 3HaYeHWe TOoKa NMoaTanHo NoBbIWakT NMbo Ha 2 MA, nnbo Ha 5 % oT npeablgyLLero 3Ha-
YeHWsa perynupyeMoro UCrblTaTenbHOro Toka, Boibupan bonbluee 3Ha4YeHue.

[ns oByx ocTaBwMXCA 06pasLoB CTapTOBYIO TOHKY MEHSIOT C 2 MA Ha TOK, COOTBETCTBYHOLLWIA 3HA4YEHWIO,
Ha NATb 3TANOB HUXe TOoro, NpKU KOTopoM BbIN oTcoeanHeH nepsLIid obpased,.

Kaxablil aTan npogomxawT 40 AOCTWXKEHUSA TENNOBOW CTAabUNBHOCTY (T. €. UAMEHEHUS TEMNepaTypbl B
camon ropsyen Touke meHee Yem Ha 2 K B TeueHne 10 MUHYT).

Bo BpemA McnbiTaHWA NOCTOSIHHO M3MEpPSI0T TeMnepaTypy Ha NMOBEPXHOCTU B CaMOW ropaved To4ke
Y3WM (tonbko gns Y3WIM co ceobogHbIM JOCTYNOM) U TOK, NPOXOAsLNA Yepe3 Y3UI.

Camyto ropsidyto Touky Y3UIM MoxkHO onpenenute NpoBHLIM UCMbITaHMEM NMb0o M3MepeHreM TeMnepa-
TYpbl B HECKOMBKUX TOYKaX.

VcnbiTaHWe npepbIBakOT, €CK BCE UCMbITYyEMbIE HENWHENHbIE 3NeMeHThLl OTKNIYeHbl. HanpsxkeHne aa-
nee He OOMKHO MOBLIWATLCA BO M3bexaHue Bbixoda U3 CTPoA pazbednHUTENen.

n puMmedyaHune 1 — Paanom anemeHTOB cam no cebe He cunTaoT OoTCOoOeaHEHWEM.

Ecnun HanpsxeHue Ha BbiBogax Y3WI craHosutca Ha 10 % Huke, 4em Ucpy B MpoLEcce WUCMbiTaHus,
UcnbITyeMbln 06pasel, 0TCOeANHAKT OT UCTOYHWKA MUTaHUA 1 NMOACOEAUHST NpU Uspy, K BBICOKOAMMEPHOMY
WCTOYHUKY MUTAHUA MOCTOSAHHOTO TOKA C HOMUHANbHLIM TOKOM KOPOTKOTO 3aMblKaHWUsA, YCTAHOBMEHHbIM W3-
roToBUTENEM, COCTaBMAWMM Makcumym S KA. [Mepexo OT onpefeneHns CHUKEHUS HanpsikeHus: 40 Noaco-
€AVHEHNS NCTbITYEMOro UCTOYHMKA K BbICOKOAMMEPHOMY UCTOYHUKY MUTAHWS MOCTOSHHOTO TOKa He A0MKeH
npesbiwats 100 mc. Obpasey ocTaeTcs NOACOEANHEHHBIM K BbICOKOAMMNEPHOMY UCTOYHMKY MUTaHUs MOCTO-
SIHHOTO TOKa B Te4yeHne 15 MUHYT.

MpumeyaHue 2— XapakTepUCTUKN CTAGUNU3UPYIOLLENO MCTOYHUKA NMUTAHUA AOMKHEI GbITh TAKOBLIMU, YTOBLI
NPV BHE3anHOM MOBLILLEHWM TOKAa U3-33 OTKa3a OrpaHW4MBAIOLLErD 3MEMEHTA BLIXOAHOE HANpshKeHWe Nagano Hke 3Ha-
yenua UCPV.

b) Mpoueaypa ucnuitaHua ans Y3WUM, cogepxaliero KOMMYTUPYHOLLME 3NIeMEHTbI, BKITKOYEHHbIe
nocrnegoBaTenbHO C OPYrMMU 3rieMeHTamMmn

Y3UIM noacoeauHsoT npu Ucpy K BICOKOAMNEPHOMY NUHEAHOMY UCTOYHUKY MUTaHMA MOCTOSHHOMO
TOKa C Harpy3o4yHoi cnocoBHOCTEI0 MO TOKY KOPOTKOTO 3aMbIKaHWUSA, KOTOPLIA He orpaHuymBan 6bl TOK A0 Tex
nop, noka He cpaboTaeT oAWH U3 pazbeauHUTENeNn.

Haunbonbluee 3Ha4yeHe ToKa He LOMKHO NpeBbilaTh 3Ha4eHe HOMUHANBHOrO TOKa KOPOTKOro 3aMbika-
HWS, YCTaHOBINEHHOE M3roTOBUTENEeM.

Ecnu npoTekaeT HeaHa4yWUTeNbHbIA TOK, MPUMEHSIIOT NpoLedypy MCNbITaHuA a).

MpumedvaHne 3—Tlog «He3Ha4YUTENbHLIM TOKOM» nogpasymeBatoT, 4To Y3WI He BoLNo B COCTOAHWE NPOBO-
OMMOCTK (T. €. OCTAEeTCA B COCTOAHWM TEMMOBOWA CTabMnbHOCTH).

7.4.3.2.3 Kputepun cooTBETCTBMA
MpumeHsoT kputepun cooteeTcTBusA C, | 1 M no Tabnuue 5. Bonee Toro, NPpUMEHSIOT KPUTEPUU COOT-
Betcteusa H n J ana Y3WI, knaccndrumpoBaHHbIX cOrmacHo — (C BMOOM OTKa3a «0bphIB Uenu») U KpUtepumn
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cootBeTcTBMA P u Q ona Y3WI, knaccudunumnpoBaHHbIX COrMacHo — (C BUAOM OTKasa «KOPOTKOE 3aMblKaHue
Lenm»).

Kpome TOro, npeBbilleHne TeMnepaTypbl nosepxHocTy Y3WUI aons BHYTpeHHEN YCTaHOBKM BO BpeMs U
nocne UCNbITaHWS AOMKHO BbiTe MeHee 120 K n meHee 80 K cnycTa 5 MUHYT nocne OTKMHYEHUS BCEX WUCMbI-
TYeMbIX HEMUHENHBIX KOMNOHEHTOB.

7.4.4 UcnbiTaHue B pexume noBpexaeHua Y3UM

7.4.4.1 MNMoarotosKka obpasLos

7.4.4.1.1 O6wme nonoxeHusa

WMaroToBMTENEL OOMXEH NPegoCTaBUThL 00pa3libl, MOATOTOBMNEHHbLIE B CNeAyKLLeM NopsaKe, ANS KOMMO-
HEHTOB, NOAKMIYEHHbLIX MEXy NOLIMKM BUAAMM 3aLUUTHI: NONOXUTENBHAA KNeMMa — oTpuLaTensHasa Knem-
Ma, oTpuuartensHas knemma — Beieog PE nnun nonoxutensHas knemma — BeiBog PE.

7.4.4.1.2 Obwas nHpopmauus

Ecnun Y3WUIM nmeeT TonNbKo OAWH OrPaHUYMBaOLLAA SNEeMEHT UITM HECKOMNbKO 3IEMEHTOB, COEANHEHHbIX
nocnenoBaTeNibHO, AaHHbIE 3NneMeHTbl He0DX0AUMO 3aMeHUThb 3NeMeHTaMK TaKoro e TWna, HO CO 3Ha4YeHu-
em U1 mA» P@BHBIM 50 % — 60 % ncxoQHOro 3Ha4YeHus.

Bce npoune xapakTepuUCTUKK aneMeHTOB-3aMeHUTenen, HanpumMep, napaMmeTpbl UMMNYbLCOR, pasMepsl,
AOMKHbI BbITh TAKUMU Ke, KPOME XapaKTepUCTUK, CBA3aHHbIX C BbIbopom HanpskeHusa U, .. [pyrve yactu
Y3WMM, HanpumMep, pasbeguHUTenu, KNneMmbl, pasBoaKu A0IKHbl 0cTaBaThca 6e3 U3MeHEeHWH.

7.4.4.1.3 AnetepHatuBa 1

Ecnu Y3WIM conepUT ABa MAEHTUYHbIX OrpaHNYnBaoLLMX aNeMeHTa, CoeMHEeHHbIX NocrneaoBaTenbHo,
OOWH W3 YKa3aHHbIX 3MNEMEHTOB 40MKeH ObiTe 3aMEHEH HA COOTBETCTBYHLLMIA MefHbIA Briok (CM. pUCYHOK 7).

OtoensHasa naptua, coctoawasa ua Tpex obpasuos, HeobxoaumMa Ons Kaxaoro oxuaaemoro Toka. Ecnu
orpaHuyMBatolMe aneMeHTbl UCMbITYEMOro BUAA 3allinMThl, BKNOYAA UX BHYTPEHHUE COeAUHEHUS U nonepey-
HOE CeYeHue, OKpyKalwme matepuarns! (Hanpumep, CMOMbl) U YNAKOBKY, HE ABMAKTCS WAEHTUYHBLIMU, UC-
MblTaHWe AOMKHO BbiTh MOBTOPEHO NOCPEACTBOM KOPOTKOMO 3aMbIKaHWA OOHOMO M3 APYrMX OrpaHnYMBakoLLmnX
3NeMeHTOB.

|

1—2: To4Ka COEAVHEHWA C UCbITYEMBIM BUAOM 3aLUUThI;
A: pazbeguHUTENb, NPU HANWUYAK;
B: nocnepoeatenkHo coeAMHEHHOE YCTPOWCTBO OrPaHUYeHNUs HanNpPsKeHUs, HanpuMmep, MeTanoKCUAHbLIN BapucTop;
C: Y3WUM He3 nameHeHui,
B uene KOPOTKOro 3amMblKaHua
PucyHok 7 — lNpumep nogrotoBky obpaszua ans nposepkun noeegeHusa Y3 npy nospexaeHnm

7.4.4.1.4 AnetepHaTtuea 2

Mcnonb3oBaHne HenaMeHeHHOro 0bpasua, HO BKMHYEHHOTO MPU UCMLITATENBHOM HAMNPSXKEHWN, YKa3aH-
HOM B 7.4.4.2.1 vnu 7.4.4.3.1, paBHOM 2 UCPVH ,2 UMW Oake Bbllle, N0 COrnacoBaHUIO C U3ATOTOBUTENEM.

7.4.4.2 Vicnbitanua Y3WI ¢ BnaoM oTkaza «o0pbiB Lienuny

7.4.4.2.1 VicnbiTatensHas ycTaHOBKa M npoueaypa npoBefeHUs UCNbITaHUA

Y3WMM n pazbegnHuTenu, eCnu ykasaHbl M3roToBUTENEM, MOHTUPYIOTCS B COOTBETCTBUM C MHCTPYKLMAMM
WM3roTOBUTENSA W MOACOEOUHSAOT K MPOBOAHUKAM TOKA C MAaKCUMarbHbIM NMONepeYHbiM CeYEeHUEM B COOTBET-
CTBUMN C MHCTPYKLMUSMUN N3rOTOBUTENS.
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Y3WI cnepyeT noacoeanHATbL K UCTOYHUKY MUTaHWUA B COOTBETCTBUM C 7.2.3. McnbiTaHne npoBogAT aAns
KaXaoro u3 criegyoLlmnx 0XXMaaeMbliX TOKOB KOPOTKOTO 3aMblKaHWUA.

Ecnu ucnonb3yeTcsa UCMbITAaTENbHBIA UCTOYHUK NUTaHUA PV,

. ’KSPV (0745 %);

- 10 A (0/+5 %), HO UCKNKYNUTENBLHO MpK /.5y, Bbiwe 10 A.

Ecnn ncnonbayeTtca ncnsitaTenbHbIi MCTOYHNK nuTaHna DC4:

- 2,7 lgyacpy (0745 %);

- liapy (0745 %);

- 10 A (0/+5 %), HO UCKIKYNUTENBLHO MpW /.5y, Bbiwe 10 A.

Mpw ucnonb3oBaHUM UCTOYHKKA MuTaHua DC, ans ucnbiTaHus ¢ oXuaaemMbiM TOKOM KOPOTKOTO 3aMbl-
KaHus, paBHbIM 2,7 [, ,py, NNABKWIA NpeaoXpaHuTenb NOACOEANHARTCA NOCIefoBaTenbHO K NCMbiTyeMomy 06-
pasuy B uenax obHapyxeHus. [aHHblid nnaBkuil NpeaoxpaHvuTens OOMKEeH MMeTb MHTerpanbHoe 3HaqYeHune
nnaeneHus /2t He BbilLe 3HAYEHUS MMABKOTO NPEfOXPaAHUTENSA C XapaKTepUCTUKON gPV 1 HOMWHanNbHbLIA TOK,
pasHbIN | ,py. MaroTosntens Y3UIM MoxeT npegoctaButh nHdopmaumio o 6onee HM3KOM 3Ha4YEHUM NNaBKoro
npegoxpaHnTens.

MpumedaHune — XapakTepuUcTUKU NNaBkux npegoxpaHutenen gPV no IEC 60269-6.

Ona Y3WI, He COOTBETCTBYOLLMX BPEMEHHBLIM KPUTEPUSIM COOTBETCTBMUSA, UCTbITAHWE MOXET BbITh MO-
BTOPEHO C YBEMWYEHHbLIM UCMLITATENbLHLIM HanpskeHueM. Ecnu BpeMeHHble KpUTEPUM COOTBETCTBUSA CHOBA
He AOCTWUIHYTHI, JaHHas npouedypa MoxeT ObiTb MOBTOPEHa.

KpoMe TOro, HanpsbkeHwe 3anyckarwLllero curHana, cosgaBaemMoe reHepaTtopoM UMMYNbCHOMO Hanpsi-
}eHus, onucaHHoro B 8.1.3 IEC 61643-11:2011, noctaTto4yHo BbiCOKOoe ANA NpuBedeHusa nobbix nocnegosa-
TENLHO COEAMHEHHBLIX KOMMYTUPYHOLLUX 3NEMEHTOR B COCTOAHWE MPOBOAMMOCTM NoJaeTcs Ha akTUyYecKun
UCNbITYEMbIA BUA, 3aLUNTHI.

Ecnun koMMyTUpYOLWLWA 3NEMEHT He NOOAEPKMBAET COCTOSIHUE NPOBOAMMOCTU, UCMLITAHUE MOXKET BbITh
NOBTOPEHO C UCMOMb30BaHWEM OLHOI0 U3 CnefyloLlnX BapuaHToB:

- KOPOTKOE 3aMblKaHWe KOMMYTUPYHIOLLEro 3aNeMeHTa, Unu

- UCMOMb30BaHWe OrpaHNYUBaIOLLEro areMeHTa ¢ Gornee HU3KUM Uq 5, NK

- NOBbLILEHNE UCMbLITATENBHOTO HaMNPSXKEHUS.

7.4.4.2.2 Kpntepum cOOTBETCTBUSA

TOK MCTOYHMKA MUTAHWA OTKMKYAETCH BHYTPEHHUM UMW BHEWHUM pasdbenuHutenem Y3WI:

- MeHee YyeMm 3a 60 cekyHp npw ucnons3osaHum PV, ¢ /o, unn DC4 ¢ 2,7 | .. B Mpouecce ncnsitaHui
¢ ucnonbsosaHunem DC; ¢ 2,7 [, ,p\, NNaBKUA NPeAOXpaHnTEnNb 45 0GHapyXeHUa He NPUBOANTCH B IeNCTBIE;

- MeHee YeMm 3a 5 MUHYT npu ucnornb3oBaHum DC, € 0XnaaeMbiM TOKOM KOPOTKOTO 3aMblKaHust, PaBHbIM
lapvi

- MmeHee Yem 3a 20 MUHYT npu ncnons3osaHun PV, unu DC4 ¢ oxmnaaemMbiM TOKOM KOPOTKOTO 3@MblKaHWS
10 A.

MpumeHsoTca kpuTepun cooteetcteka C, H, |, J, L u M cornacHo tabnuue 5.

7.4.4.3 VicnbiTanua ana Y3WI ¢ BUOOM 0TKa3a «KOPOTKOE 3aMblKaHWe Lienu»

7.4.4.3.1 VicnbiTaTenbHas ycTaHOBKa W npoueaypa NpoBefeHns UCMbITaHUSA

Y3WI MOHTUPYIOT B COOTBETCTBUW C MHCTPYKLMSIMW M3TOTOBUTENSA U NOACOEOVHAIOT MPOBOAHUKAMMU C
MakCHMManbHbIM MOnepeYHbIM CEYEHNEM, YKa3aHHbIM B MHCTPYKLMAX U3rOTOBUTENS.

Y3WIN gomxHO NoACOeAUHATLCS K UCTOYHUKY MUTAHUA B COOTBETCTBUM C 7.2.3. McnbiTaHue nposogAaT
ONS KaXOoro U3 crnefywmnx oxxnaaeMblX TOKOB KOPOTKOIO 3aMbIKaHWs.

Ecnun ncnonbayeTca UcnbITaTeNbHbIA MCTOYHUK NUTaHUA PV,

- lapy (0745 %);

- 10 A (0/+5 %), HO MCKNKYNUTENbHO Mpw /.oy, Bbiwe 10 A.

Ona Y3WI, He COOTBETCTBYHOLLMX BPEMEHHbLIM KPUTEPUSM COOTBETCTBMS, UCMbITaHWE MOXKET BbITb Mo-
BTOPEHO C YBEMWYEHHbIM UCMbITATeNbHLIM HanpskeHneM. Ecnu BpeMeHHble KpUTEpUM COOTBETCTBUA CHOBa
He AOCTWUIHYTHI, JaHHasa npouedypa MoXeT ObiTb MOBTOPEHA.

KpoMe TOro, HanpsikeHwe 3anyckarwLllero curHana, cosgjaBaeMoe reHepaTtopoM UMMYNbCHOMO Hanpsi-
»eHus, onucaHHoro B 8.1.3 IEC 61643-11:2011, ooctaTto4yHo BbiCOKOE ANA NpuBedeHusa nobbix nocnegosa-
TENbHO COEAMHEHHbLIX KOMMYTUPYHOLLUX 3NEMEHTOB B COCTOAHWE MPOBOAMMOCTM NOJAETCH Ha hakTUYecKun
UCNbITYEMbIA BUA, 3aLLUTHI.

Ecnn koMMyTUPYOLLWA 3NEeMEHT He NoOAEPKMBAET COCTOSHUE NMPOBOAMMOCTM, UCMLITAHUE MOXKET BbITh
NOBTOPEHO C UCMOMbL30BaHWEM OAHOro U3 credyloLWmnX BapuaHToB:
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- MCMOMb30BaHNE OrpaHNyMBaloLLEero aneMeHTa ¢ 6onee HU3KUM Uy 4, UK

- NOBbILLEHWE NCNbITATENBLHOMO HaNpPsKeHWs.

7.4.4.3.2 Kputepun COOTBETCTBUA

Ons Y3WM, ona KoTopbiX NPOUM3BOAWTENbL YKa3bIBAET PEXMM KOPOTKOrO 3aMblKaHWsl Kak BWU OTKasa
Y3WMM, gaHHbIA pexumM gOMXKeH OoCcTUraTbcs:

- MeHee Yem 3a 60 cekyHa npwn ncnonb3oeaHum PV, ¢ oxvaaeMbiM TOKOM KOPOTKOTO 3aMblKaHna [ o\

- MeHee YeMm 3a 20 MMHYT npu ncnonb3osaHun PV, ¢ oxnaaembim TOKOM KOPOTKOrO 3amblkaHua 10 A.

MpumeHswoTesa kKpuTepun cooteetcTBusa C, |, M, L, P u Q cornacHo Tabnuue 5.

7.4.5 dnekTpu4yeckasa NpPoYHOCTb U3ONALUU

7.4.5.1 O6wWwmMe nonoxeHus

Y3WI Hapy:KHOWM YCTaHOBKW UCMBLITLIBAKOT MeXAy BbiBogamMy 6e3 BCTPOEHHBIX YacTein. B xone neneita-
HuA Y3WI nogsepraoT obpbiarmeanuio cornacHo 9.1 IEC 60060-1:2010.

Y3WIM BHYTpeHHEN YCTAHOBKW WCMbITLIBAKOT COMMacHO nepeynucneHnsam a) v b) nyHkta 8.3.6
IEC 61643-11:2011.

Y3WI vcnbiTbIBAKT HanpsikeHWeM NOCTOAHHOIO TOKa cornacHo tabnuvue 8. HauvHaa ¢ nonoBuHbI yka-
3aHHOTO 3Ha4YeHUs, HanpsXeHue noBbiWaloT B TedeHue 30 cekyHO A0 NOMHOro 3Ha4YeHUs, KOTopoe 3aTeM Bbl-
OepXnBatoT B TeueHne 1 MUH.

Tabnuua 8 — AnekTpuyeckas NPOYHOCTb U30NALUK

OnutencHoe paboyee pnasnenune Y3WIM, B McnelTatenbHoe Hanps:XeHne NOCTOAHHOIO Toka, KB
Uepy =100 i [l
100 < Ugpy = 200 1.7
200 < Uppy =430 22
450 < Ugpy = 600 3.3
600 < Ugpy = 1200 4,2
1200 < Ugpy = 1500 58

7.4.5.2 Kputepuu cooTBETCTBUA

Mpw NCNbITAHUM HE JOMKHO NPOUCXOAUTL 0BpazoBaHue Oyru unv Nnpobos, ogHAKo SOMYCKaTCHa YacTuy-
Hble pa3psabl, eCN N3MEHeHWe HanpsKeHus npu paspsae coctaenaet meHee 5 %.

WCTOUHMK NMTaHWA, NPUMEHAEMbIA MPW UCMbLITAHWK, NOCINE TOro Kak OH BblN OTPEerynnpoBaH Ha UCnbITa-
TenbHOE HanpshXeHWe Npu pa3oMKHYTbIX BbIBOAAX, LOMKeH obecneqmBaTh TOK KOPOTKOrO 3aMblKaHWsA Nopsaka
200 MA npu 3amMKHYTbIX HAKOPOTKO BbiBoAax. Pene MakcMManbHOro TOKa, ecrivM UMEeeTCsl, AOMKHO cpabaTbl-
BaTb, €CNW TOK UCMbITaTensHOW uenn rnpeebicT 100 MA. YCTPOWUCTBO ANS U3MEPEHUSI UCMBITATeNbHOMo Ha-
NPSXKEeHUA JOIMKHO UMETL NOrpeLlHocTb He Bonee 3 %.

7.4.6 OnuTenbHLIA TOK Ipy

7.4.6.1 Obwume nonoxeHusa

WMamepeHus BbINMOMHAKT NPY UCMOMNb30BAHUM UCTOYHUKA NUTAHWA NOCTOAHHOIO Toka npu Ugpy, Mexay
NONOXUTENBHOW 1 oTpULIaTenbHOW Knemmamm Y3,

3anuceiBaloT NOCTOSAHHBIE TOKW, NPOTEKAOLLME (MCKMNIoYasa MynbCUPYHOLLYK KOMMOHEHTY MOCTOSAHHOMO
TOKa) Yepes NonoXKUTENbHYK W OTpULIATENEHYIO KNeMMY.

7.4.6.2 KpuTepum cOOTBETCTBUA

NamepeHHble 3Ha4YeHust NoTpebrneHns ANUTEeNbHOMo TOKa He JONKHbI NPEeBbIaTh 3Ha4YeHUs, yKkasaHHble
M3roToBuTENem cornacHo 6.1.1.

7.5 MexaHn4yecKkue UcnbITaHnA

7.5.1 MpoBepka BO3AYLWHLIX 3a30POB U MYTU YTEYKHU

Y3WMM BbITOBOrO M aHanorM4YHOro HasHavyeHus AOMKHbl ObITe paccyMTaHbl Ha cpedy CTeneHblo 3arpss-
HeHunsA 2.

Y3WT ans npuMmeHeHusa B cpede ¢ bonee XeCTKMMWM YyCNOBWSMWM MOTyT notpeboBatk cneumanbHbIX
Mep, Hanpumep, cneuuansHbIA KOpnyc UNKu AoNonHWTeNnbHas obonoYka, koTopas CMOXET rapaHTupoBaTh A4S
Y3WIM 3awuTy OT cTeneHn 3arpsasHeHns 2.
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MpumeyvyaHnne — Kopnyca Y3WI 6e3 BEHTUNALUMOHHBIX OTBEPCTMIA CYMTAKOT oBecneynBakolLMmMK agekBaTHYH
3aLMTY, 4OCTATOMHO OrpaHVYMBAIOLLYH 3arpsa3HEHVE Y NMO3BONAOLLYI0 YOOBNETBOPUTL TPEBOBAHWIO K CTEMNEHM 3arpsazHe-
HWA 2 B 4aCTWU BHYTPEHHUX NyTEN YTEUKU.

K ¥Y3WUM ana HapyxHOM ycTaHOBKM M HedocTynHbix Y3WIM npumeHstoT cteneHb 3arpasHeHus 4. Ons
BHYTPEHHMX MyTEN YTEYKM OHA MOXKET OblTb NOHWAEHa [0 CTeNeHW 3arpsasHeHra 3 Npy ycnoBuW NPUMEHEHNS
cooTBeTCTBylOLWEN obonoykn, obecneymeatlollen yCnoBua CTeNeHW 3arpasHeHns 3.

PacctoaHua mexay anekTpogamMu UCKPOBLIX PaspsagHUKOB He CHMTAKT BO3AYLUHBIMUW 3a30pamun Unun ny-
TAMU YTEYKM.

7.5.2 Kputepun cooTBEeTCTBUSA

BosayluHble 3a30pbl M NYTHU YTEYKN HE JOMKHbBI BbITh MeHbLUe 3Ha4YeHWi, yka3aHHbIX B Tabnvuax 9 un 10,
M NPUMEHSIIOTCA K NyHKTam 1), 2) u 3) Tabnuubl 9 U knaccudukaumm MaTepuarnos, ykazaHHol B Tabnuue 11,
paHee pacnpocTpaHABLUEeNCs Ha cooTBeTCTBYoWMe YyacTu Y3WIT kak ucxoaHeln napametp ans tabnuvub 10.

Mpumevanune — [Ona sbicoT cBbilwe 2000 m cm. |IEC 60664-1, Tabnuua F.2 1 npu onpegeneHun Tpebyemblx
BO3QYLUHbIX 3a30POB B KA4eCTBE BXOOHOro napaMmeTpa anda rpadg cnyyas A — ycrnoBus 0QHOPOAHOIO Nona — NPUMEHSIOT
Unay- B NioBom criyyae no MexaHU4eckum npuymHam cnedyet cobnogare MuHMMansHele TpebosaHns no tabnuue 9 Ha-
cTodLlero cTaHgapTa.

Tabnwuua 9-— BosgywHble 3a3opbl ans Y3UIM

u <2000B2 | <4000B | >4000B 0060008 | > 6000 B go 8000 B

max

BosayluHble 3a30pbl B MUNNMMETpax

1) Mexay TokoBeayLLMMK YacTaMKU pa3Hon nonsgp- 1,5 3 5.5 8
HOCTU

2) Mexgy TokoBeOYLUMMW YacTAMU K

- BUHTAMW W OPYrMU YCTPOWCTBaMMK ONsl Kpenne- 1.5 3 55 8
HWA KpbILLEK, OTCoeONHsIEMbIX NpU MoHTaxe Y3WI

- KpEneXHbIMW NOBEPXHOCTAMU (MpuMeYaHue 2) 3 6 " 16

- BUHTaMW WNWA OPYruMK YCTPOWUCTBaMKW ONS Kpe- 3 6 " 16
nnenns Y3UI (npumedanve 2)

- Kopnycamu (npumedanua 1 un 2) 1.5 3 55 8

3) Mexagy MeTannmM4eckMMy 4YacTaAMW MexaHuama
pasbeguHUTENs W1

- Kopnycamu (npumedanue 1) 1,5 3 55 8

- BUHTaMW WNW OPYruMuW YCTPOWUCTBaMW ONS Kpe- 1,5 3 55 8
nneHns Y3UI

MpumeyaHue 1 — [na onpegeneHus kopnyca cm. 8.3.6, nepedncneruve a) IEC 61643-11:2011.

MpumeyvyaHune 2— Ecnuv Bo3gyliHble 3a30pbl MEXOY YacTAMK YCTPOWCTBA, HAaXOAALWMMICS NOA HaMpsKeHU-
eM, ¥ METanIM4ecKkMm 3KPaHOM MMM NOBEPXHOCTBIO, Ha KOTOPOW ycTaHoBneHo Y3WI, 3aBUCAT TONbKO OT KOHCTPYKLUK
Y3UIT v He moryT BbITe yMeHbLUeHb!, korga Y3WUI yctaHoBneHo B camoM HeBnaronpuAaTHOM MOMOXeHWW (Qaxe B Me-
Tannuyeckoi oborno4ke), Toraa AOCTaTOYHbI 3Ha4YeHUs CTPokKn 1).

3) [laHHas KONOHKa NPUMEHSETCA UCKIIOUUTENBHO K Y3WM ¢ Ugpy, HUXE Unn pasHsiM 180 B.
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Tadonuua 10 — MyTn yTeukn ona Y3UI

MuHUManbHble NyTrn yTEYKHU, MM

Martepuan ne4aTHblXx cCXem

CTeneHb 3arpasHeHns

':ggfg:ﬁg‘:g CreneHb 3arpssHeHuns
TUKE‘;’C)' 1 2 1 2 3
= — MBaCTE;;;%T%h;, I Mpynna matepuanos?) Mpynna matepuanos?)
matepuanos kpome Il b Marepuancs [ [ If [ 1 4
10 0,025 0,04 0,08 0.4 0.4 0,4 1 1 1
12,5 0,025 0,04 0,09 042 | 442 | 442 | 1,0 1,05 1,05
16 0,025 0,04 0,1 0,45 045 | 045 | 1,1 1,1 1,1
20 0,025 0,04 0.11 0,48 048 | 048 | 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 0,53 053 | 053] 13 1,3 1,3
40 0,025 0,04 0,16 0,56 0.8 1,1 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 09 | 125 | 186 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 1,5 1,9 2,1 2,4
160 0,25 0.4 0,32 0.8 1,1 1,6 2 22 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
400 1 2 1 2 2,8 5,6 6,3
500 1.3 25 1,3 2,5 3.6 6.3 7 8
630 1,8 32 1,8 3,2 45 6,3 8 9 10
800 2,4 4 2,4 4 5,6 8 10 11 12,5
1000 3;2 5 3.2 5 7,1 10 12,5 14 16
1250 — — 4,2 6,3 9,0 12,5 | 16,0 18 20,0
1600 — — 5,6 8,0 11,0 | 16,0 | 20,0 | 22,0 25,0

Ecnn CbaKTHLIeCKOe HanpsaXeHue oTrnn4aeTca ot 3HAYEHNIA, YKa3aHHbIX B Ta6nuue, AonycKaeTcAa nHTepnonmpoBa-

HUe 3Ha4YeHun A71A NMPOMEXYTOYHbIX Hal'lpﬂ)KBHI/ll?l. an/IMEHFHOT J'MHeﬁHyI'D WMHTEPNONAUUIO, a 3Ha4eHWA OKPYrmAKT O0
YMCNa 3HAKOB 3HAYEeHWI, B3ATLIX U3 T8.6J'IlflLl,bI.

a) [ins nonyyYeHus gansHellen MHAhopMaLIMM o rpynnax Matepuanos oM. Tabnuuy 11.
b) MlaHHoe HanpskeHUe NpeaHasHaYeHo ANs:

- (OYHKUMOHANBLHOW M30MALMK, 3KCNIyaTalMOHHOIMo Hanps eHns;
- OCHOBHOW W OOMOMHUTEMNBHOW M30NALMK LIENW, NMTaemMol HEMOCPEACTBEHHO OT CETEBOIO MCTOMHKUKA, Hanpske-

Hue, obocHoBaHHoe B Tabnuue F.3a IEC 60664-1:2011, ocHOBaHO Ha HOMWHANEHOM HanpsXXeHuyu o6opyaoBaHUA UMK
HOMWHAMNLHOM HanpsKeHWUN U30NALUK;

- OCHOBHOW W OOMNOMHWUTENBHON M30MALUU CUCTEM, DGOpyﬂOBaHHH M BHYTPEHHUX uenewn, He NUTaeMbIxX Henocpen-

¢) [1ns rmaBHOM LENMW 3aliMTbl AaHHAS rpacpa cooteeTcTBYeT Uppy,
d) Matepwansi rpynnsl 1l b He NPUMEHSIOT B HA3HAYEHWAX CO CTENEHbIO 3arpsAaHeHna 3 ceblwe 630 B.

CTBEHHO OT ceTu, Hanbonbluee AeHCTBYIOLLEE HANPSKEHME, KOTOPOE MOXET YCTaHOBUTLCS B cucTeme, obopynoBaHum
UMW BHYTPEHHEl LUenu, NMTaeMoi NpyM HOMUHANBHOM HanpskeHWW Npu caMoM HeBraronpuATHOM COYETaHWM YCIOBUIA
3KcnryaTauvu B npefenax napameTpoB 060pyaoBaHms.
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Tabnuuya 11 — CooTBeTcTBMe rpynn martepuanos ux knaccudukauMm no cpaBHUTENbHOMY MHOEKCY TPEeKWUHIo-
ctonkoctn (CUT)

Ipynna matepuanos | 600 = CT
pynna matepuanos Il 400 = CUT < 600
Ipynna matepuanos lll a 175 = CHT < 400
[pynna matepuanos Il b 100 = CUT < 175
MpumeyaHue — CooTBeTCTBME rpynn martepwanoB knaccuchukaumm no CUT npueegeHo no IEC 60112
(3HaveHun CAT npu ucnonb3oBaHuKM pacteopa A).

WawepeHus npoBogAT 6e3 NpoBOOHMKOB, @ Takke C MPOBOAHMKAMKM HaubonbLIEero Ce4eHUs, YKasaHHOoro
narotoBuTenem. Mamkm n BUHTbI C 9KCLEHTPUYHBIMW FONTOBKaMW CHMTAIOT caMmbiMy HeydobHbIMW AnsA 3aTaArv-
BaHWA.

Ecnn umeeTca neperopogka, To BO3AYLUHBIA 3330p U3MEPSIOT Yepe3 Neperopodky; ecrnv neperopogka
COCTOMT U3 ABYX YacTel, He COedVHEHHbBIX BMecTe, BO3AYLLUHbI 3a30p U3MepSIoT Yepes pasdenuTenbHbeli 3a-
30p. PacctoAHWsa Yepes Wenv unu oTBepPCTMA B HAPYXKHBIX YaCTAX BHE M30NALMOHHOIO MaTepuana u3aMmepsioT
no meTannuyeckol ponbre No kacaTenbHOW NOBEPXHOCTH; ANA 3TOro (honkry He 3anpasnsaoT B OTBEPCTUA, HO
3anpaensioT B YITbl C MOMOLLbI MUCMbITaTeNbHOrO Lyna cornacHo IEC 60529.

B cnyyae ecnv Ha nyTu yTedku BcTpedvaeTcs yrnybneHune, ero npoduns NPUHUMAOT BO BHUMaHWe Tolb-
KO B TOM criyyae, Korga ero WupuHa He meHee 1 MMm; yrnybneHus MeHee 1 MM Y4MTBIBAKOT TOMBKO MO LUMPUHE.

Ecnuv nmeetca neperopofgka, cocToslas U3 ABYX YacTel, He CKITeeHHbIX BMeCcTe, MYTH yTeYKM U3MepsoT
Yepes pasgenuTenbHbIn 3a3op. Ecnun Bo3ayLWHbIA NPOCBET MeXAy YacTblo, HAXOAALWEeWCs Nog HanpsXXeHnem,
¥ Meperopogkol ¢ MOHTUPYEMbIMKM MOBEPXHOCTAMM MeHee 1 MM, TO MPUHMMAalOT BO BHMMaHWe paccTosHue
TOMNBKO Yepes pas3gensiollylo NOBEpPXHOCTh, KOTOPYK Torga cyuTaloT nyTem yTedkn. Ecnu e Het, To nmonHoe
paccTosiHWe, UHbIMK CITIOBaMK, CyMMapHoe 3HavyeHue BO34YLHOro NpocBeTa U paccTOsHUA Mo pasgensoLlen
MOBEPXHOCTM CYMTAaKT BO3AYLHLIM 3a30opoM. Ecniv meTannuyeckyMe 4acTv NOKPbITEl CAMOOTBepAeBaloLLedn
CMOMOW CNoeM TONWWHON 2 MM UITM M30NMWPOBaHbI, TO MYTW YTEYKM U BO3AYLUHbIE 3a30pbl UCMLITAHWIO HAMpPs-
»KeHuem no 7.4.5 He nogBeprawoT.

JlnTee unn cmona He 4OMKHAa BBIXOAWTL 32 KpaWn npecc-opMel, MMTbEBAA Macca AOIPKHA NMOTHO Npu-
neratb K CT@HKaMm NofocTv U MeTann4yeckum 4acTsam B HEW.

WcneiTaHve NpoBOAAT NOMLITKOW OTAENUTE NMTBEBYIO Maccy Unv cmony 6e3 noMoLLM MHCTpYMeHTa.

7.6 UcnbiTaHnA Ha COOTBETCTBMUE TPE6OB3HHHM K yCNnoBUAM OKPY)KalOI.I.IEﬁ cpeAabl
n MaTepuanam

7.6.1 UcnbiTaHne Ha NPOAONMKUTENBHOCTE pPaboThkl B YCNOBUAX BriaXHoro tenna

WMcnbiTaHme nposogaTt B cooteetcTBUM ¢ IEC 60068-2—78 ons kaxgoro Buaa 3awnTel obpasua.

O6pasubl NoMeLLarT B KMMMATUYECKY0 Kamepy ¢ ycTaHoBneHHon Temnepatypoi 40 °C £ 2 K u oTHock-
TenbHON BNaxHocTbio 93 % (+ 3 %) Ha 500 u (+ 1 4). Kaxxablil BUA 3aLUMTLI NOACOEANHAOT K UCMbITaTeNbHOMY
MCTOYHUKY C OXUOAeMbIM TOKOM KOPOTKOrO 3amblKaHnsa MUHUMYM 100 MA 1 perynupyloT cornacHo Hanpske-
HWIO MOCTOSAHHOTO TOKa Unpy Ha NPOTSXKEHWN BCEMO UCMbITAHMA.

7.6.2 Kputepumn cooTBeTCTBUA

OpuwH vac £ 10 MMHYT nocne yganeHua obpasuoB u3 KNMMaTU4eckon kamepsbl. [IpUMEHSIOT KpuTepum
cooTeeTtcTBua C, E u G cornacHo tabnuue 5.

7.7 JononHUTeNbHbIE UCNbITAHWA crieuManbHbIX KOHCTPYKUMA Y3UT

7.7.1 VicnbiTaHne ogHoBBoaHblx Y3WI ¢ pasgenbHeIMy BBOAHLIMW/BBIBOAHBIMY BbIBOOAMM

7.7.1.1 HoMnHanbHbIA TOK HArpysku (/)

K Y3WI nogatot nutaHne npu HanpskeHun Uepy, € Aonyckom +0/=5 % npv Temneparype OKpyxawero
BO34yxa C MCnonb3oBaHneM kabens HOMUHANBHOIO CevYeHus, yKkasaHHoro B Tabnuue 12. McnblTaHue npoBo-
OST C HOMWHaNbHLIM TOKOM W MPW aKTWBHOW Harpyske 40 OOCTWXEHWSA TennoBol ctabunbHocTu. JonomnHu-
TencHoe oxnaxgeHve Y3UI He gonyckaeTtcs.
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Tatnuua 12— McnbiTatenbHele NPOBOAHMKW ONA MCNbITAHWA NPY HOMUHANBLHOM TOKE Harpy3sku

McnbiTatensHbli Tok, A

Bonee 08 |12]|15]|20(25|32|50|65| 85 [100| 115|130 | 150 | 175|200 (225| 250 | 275 | 300 | 350

MeHee nnu 8 |12 11520 |25|32(50]|65|85]100] 115|130 (150 175|200 | 225|250 | 275 | 300 | 350 | 400
paBHo

MonepeyHoe |1,0115(25]125|4,0(6,0|10]|16|25]| 35| 35| 50 | 50 | 70 | 95 | 95 [120| 150 | 185 | 185 | 240
ceveHue,
MM2

MonepeyHoe |17 |16 |16 |14 |12 |10 8 | 6 | 4 | 2 2 (1/0|1/0)2/0]3/0)]3/0]|4/0 | 300 | 350 | 350 | 500
ceveHve MCM | MCM | MCM | MCM
no Amepu-
KaHCKoMY
kanubpy
NpoBOOOB
(AWG)

B HekoTopbIX CTpaHax cTaHOapTU30BaHbl Apyrue ceveHns NPOBOAHUKOR, B 3TOM CMy4dae Ana UcnblTaHus Heobxogu-
MO BblBpaTbk Hanbonee Bnn3koe 3HaYeHue.

7.7.1.2 KpuTepum cOOTBETCTBUA

MpumeHsitoT kKputepun cooteetcTeunst C, F u G cornacHo Tabnuue 5 n crnegytowmne OOMONHUTENbHBbIE
KPUTEPUU COOTBETCTBUIS.

MMpeBbllLeHWe TeMnepaTypbl NOBEPXHOCTEN, OOCTYMNHbLIX MPU HOPManbLHOW 3KCnnyaTaluy, B Xo4e UCnbl-
TaHWM He JOMKHO BbIXOOWTL 3a Npedenkl 3HauyeHWN, ykasaHHbix B npunoxeHun G IEC 61643-11:2011.

7.7.2 UcnbiTaHue Y3WUIN HapyxHOro McnonHeHUA Ha COOTBETCTEME TPeBOBaHUAM K YCNOBWUAM
OKpyXaloLlen cpeabl

Cwm. npunoxeHue F IEC 61643-11:2011. MNpoBeaeHne AaHHbIX UCTILITAHUA UK MPUMEHEHWE OPYTMX CO-
OTBETCTBYIOLUUX NpoLeayp NpoBefeHUss UCMbITAHUIA COrMacoBbLIBAETCS M3rOTOBUTENEM U NOMNb30BaTENEM.

7.7.3 Y3WNM c pazgenbHbIMU N30NUPOBAHHLIMU LenaMHN

ConpoTuBneHue 13onsuun MeXxay rmaBHbIMKU LensamMu 1 pasgenbHbiMA U30MMPOBAHHBIMU LENSAMU UC-
NbiTbiBatOT B cooTBeTcTBMK € 8.3.6 IEC 61643-11:2011.

ONeKTPUYECKYH NPOYHOCTL UI0MALUA MEXAY rMaBHbIMU LLENAMU U pazaenbHbIMU U30MNMPOBaHHbIMU Lie-
MSMU UCMbITbIBAIOT B COOTBETCTBUM C!

- 7.4.5, ecnu pasgenbHble Leny paccymMTaHbl Ha NOCTOSHHbIA TOK, W/UNK

-8.3.7 |IEC 61643-11:2011, ecnu pasgenbHble LUenu paccinuTaHbl Ha NepeMeHHbIA TOK.

8 KOHTpOﬂbeIe U npuemMo-caatTovyHbie UCNbiTaHUA

8.1 KoHTponbHbIe UCNbITaHWUA

B npouecce npoun3eoncTBa NpPOBOOAT COOTBETCTBYHLWMUWE WCMNbITaHWA ONA BbIABNEHWA COOTBETCTBUA
Y3Kn TDEGOBEHMQM K ero paﬁOTOCHOCOﬁHOCTVﬁ. Warotoeutenes YCTaHaBnmMeaeT MeToAbl UCNbITAHUNA.

8.2 Npuemo-cgaToYHble UCNbITAHUA

[MpuemMo-coaTouHbIE UCMbITAHWUA NPOBOAAT MO COMMAaLleHuo Mexay U3rotoBuTenem 1 3akas4yukom. Ecnu
3aKa34yuK yKasbiBaeT NMpMeMOo-CcOaTOYHbIE UCMBITAHWA B COrMalleHny o MoKynke, Yucno obpasuoB Anga ucnbl-
TaHWI OOIMKHO COCTaBMATb KOPEHb TPETber CTEeMeHW OT 4Yucha MocTaBMeHHbIX 00pasLoB, OKPYrMeHHoe A0
bnuxaiwero Lenoro Yucna. Jlioboe nameHeHWe YMcna ucneiTatensHbix 06pa3LoB UK BUaa UCNbITaHWUA Nog-
NEeXUT cornalleHnio Mexay U3roToBUuTenem 1 3akaszyqmkom.

Ecnu He ycTaHoOBRNEHO NHOE, B Ka4YecTBe NPUEMOYHbLIX UCMLITAHWIA NPOBOAAT CneaylLlwmne UCNbITaHUA:

- npoBepka ngeHTudukaumm B cootsetcTeum ¢ 6.1.1;

- NpoBepKa MapkKUpOBKW OCMOTPOM B COOTBETCTBUM C 6.1.2;

- MPOBEpPKA aNeKTPUYECKX NapamMeTpPOoB COrMacHo NPMMEHUMOMY MYHKTY (Hanpumep, usmepeHHoe npe-
denbHoe HanpsbkeHne cornacHo 8.3.3 IEC 61643-11:2011).
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MpunoxeHune A
(obsAzaTensHoe)

WcnbiTaHMa no onpeaeneHnilo HaNM4YMA KOMMYTaLMOHHOW COCTABNAIOWEN U BENTUYUHBI
conpoBoxgarwuwero Toka Y3UM

A.1 O6wmne nonoxeHunA

[aHHble UchbITaHUA NPOBOAUT WM3rOTOBUTEMNE C LEMbio NonyYeHus uHdgopmauuu, Tpebyloweitcs cornacHo 6.1.1,
nepeuvvcnerve 1) w/unm 6.1.1, nepeuncnexue 2) n 7.2.3.2.

A.2 UcnbiTanue no onpeneneHno HanuYnA KOMMYTaUMOHHOW COCTaBNAKLLEN

[aHHoe ucnbiTaHue NpoBoAAT, ecni BHyTpeHHee ycTpoicTBo Y3 He uasecTHo. cnbiTaHue NpoBogaT HA HOBOM
obpasue.

CtaHgapTHbld mnynec Toka 8/20 nogatoTt ana ucneitanuin Y3WI knacca | n knacca |l ¢ nMKoBbIM 3HA4YE€HWEM CO-
rnacHo [, unu Iimp, Kak pewuT narotoeutens. Ana veneitabma Y3WI knacca |l npuMeHsaoT reHepaTop KOMBMHUpOBaHHOW
BOJSTHbI C HANPS)KEHUEM OTKPLITOM Lenu, paBHbIM Uy, YCTAHOBIIEHHBIM W3TOTOBHUTENEM.

K Y3 nogatoT oguH umnynec. Ha ocumnnorpade cHMMarT 3anMcb HanpskeHust Ha Bolieogax Y3WI.

Ecnu 2anuck hopMbl BOMHbI HANPSPKEHWSA NOKA3LIBAET Pe3Koe naMmeHeHue, aHaunTt Y3 cogepuT KoMMyTaLmoH-

HbIA (KLUYHTUPYIOLWIA» ) SNEeMEHT.

A.3 UcnbiTaHue no onpegeneHUO BenNMYMHbI CONPOBOXOAaKLWero Toka

3TO UCMLITaHUE ONpPedenseT, BhilUe UMK HMKE 5A NeXUT NMKOBOE 3HAYEHWE COMPOBOXKAAKLLEND TOKA.

Ecnun BHYTPEHHAA KOHCTPYKUWS U MUKOBOE 3HaveHne conpoBoxaatowero Toka Y3WI naBecTHbl, criegyoLllee npea-
BaputenbHoe ucneitaHe Y3UI He Tpebyetcs.

a) NcnbiTaHue BbINOMHSAIOT Ha OTAeNbLHOM obpa3sue.

b) Tun UcToYHKKA NUTAHUSA — NUHEWHBIA NCTOYHWUK NMUTaHWSA NOCTOSIHHOTO TOKa.

c) Oxmnagaembll TOK KOPOTKOro 3amblkaHusa gomkeH 100 A (0/+5). McnbiTaTenbHas uenb gomkHa obrnanarte MHOYK-
TUBHOCTEIO, paBHOM unu npesbiwatoilen 100 mxlH.

d) Hanpsxerne, namepeHHoe Ha BeiBogax Y3WI, gormxHo 6biTe pasHo Uepy (0 % — 5 %).

e) ConpoBoxaarLnMiA TOK OOMKEH MHULMWUPOBATLCA UMMYIbCHBIM TOKOM 8/20 Mnv KoMBUHUPOBaHHOW BOMHOMN.

f) MukoBoe 3Hau4eHNe ucmbITaTeNLHOTO MMMYrbCa AOIMKHO COOTBETCTBOBATE /y UNN [y, uin Unc.

g) MonapHOCTL UMNYNBCA OOMKHA COBNAAaTh C NOMAPHOCTHI0 HANPSKEHUS UCTOYHUKA NMATAHWS.

h) MamepsAT 1 3anuckLIBaOT NMKOBOE 3HAYEHWE COMPOBOXAALLEr0 TOKA.
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MpunoxeHune B
(cnpaBo4Hoe)

NoBeneHne umuTaTopa hoTOINEKTPHUUYECKOM 6GaTapen B NepexoqHOM pexume

B.1 NMoBepneHne umutatopa drotoanekTpuieckor batapeM B nepexogHoOM pexume cornacHo 7.2.3.1

B uenax nony4yeHwWs COMOCTaBUMbIX PE3ynLTaToOB MPW MCMOMNb30BaHWUK MMKUTaTopa hOTO3NEeKTpUYeckol baTapen
ANS UCnbITaHWiA B pabodem pexume v pexxume otkasa Heobxodumo paspaboTtaTts npoueaypy Ans TOYHOro onpeaneneHns
noBeaeHUss MmuTaTopa (QoToanekTpuyeckon batapeu.

Xapaktepuctuka I/U nmutatopa poToanekTpruyeckon batapen B NepexogHoOM pexmnme 3aBucKT OT pabodero Bpe-

MeHW OTKITIo4YeHnA tOFF 1 OTNN4HaeTCcA OT XapaKTepUCTUKA TNMNHEWHOTO MCTOYHMKA NUTAHWA C TAKUM XKe HanpaxXeHnem xXono-
CTOro xoga v TOKOM KOPOTKOTO 3aMblKaHUA.

B.2 UcnbiTaTenbHana ycTaHOBKa € MCMONb30BaHWeM NONynpoBOAHUKOBOro nepeknioyarens
AnA onpepeneHna noBefeHUA MUTaTopa goToanekTpuiyeckon 6atapen B NepexoqHoOM pexume

Cxema pgpaviBepa

C perynupyemsim
BpeMeHeM BeicTpopeiict-
nepeknioYeHus BYIOLLWIA KITHOY
ana IGBT PV-uctounvk | 4
L
)
g I O,
gl T
[=N
=3
3azeMmneHue

Ha pucyHke B.1 nokazaHa ucnbiTatencHas yCTAHOBKA ANs ONpefeneHus nosefeHus umutatopa hoTo3NEeKTpUYEecKon
HaTtapeu B NepexoaHOM pexume

PI/IcyHDK B.1 — WcneiTatensHas YCTaHOBKA C UCNOJib30BaHUEM perynmpyemMmoro nonyrnpoBogHUKOBOTO Nepekn4arena
And onpegeneHWa nopegeHna MMUTaTopa CbOTOSJ'IBI{TpM"IECKOﬂ 6aTapem B NepexoaHoM pexume

[MonynpoBOAHWKOBLIN NepeknoyaTtens perynupytot tTakum obpasom, 4tobel mmutaTop hoToanekTpuyeckon bata-
pew Beiknioyarcs B TedeHne 50—100 mkc (pyucyHok B.2).

VA Ak
800 £
600 4
3
400
2
200 ;
0 20 40 60 80 100Lwmxc O 20 40 680 80 100 mre

PucyHok B.2 — XapakTep nameHeHWs HanpskeHWa U Toka Bo BpeMeHW B TedeHue pabo4yero BpemMeHu OTKITKYeHUs
NonynpoBOAHMKOBOrO NEpekroyaTens npu Ige MMUTaTopa oToanekTpudeckon Gatapen, paBHom 4 A, 1 HanNpsXXeHUn
XornocToro xoda, pasHom 640 B

MaclwtabupoBaHue akcnepuMeHTanbHbIX KpueblX i(f) u u(f) o 100 % nossonseT onpeaenuTe Anarpammy HopmMarnu-

30BAHHOTO BPEMEHW OTKITHYEHWS, KOTOPasA He 3aBMCWT OT HAMpPSKeHWs XOMOoCToro xoaa U lge nMutaTopa hoToanekTpu-
yeckor batapeu (pucyHok B.3).
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PucyHok B.3 — lNoBegeHue npu OTKNKOYEHWUM NOMYNPOBOAHMKA (HOpManuM3oBaHHOE) ¢ ToUYKoW nepeceveHus i(t)/u(f)

To4dka nepeceveHns Mexay MacluTabupoBaHHbIMKU KpUBbIMUK i(f) 1 u(t) AomxkHa BbITe paBHa unu npesbiwaTe 70 %.

[Mpn pabo4em BpeMEHW OTKNIOYEHNS [qpe CBbILIE 50 MKC paccuUTaHHas xapakTepucTuka i/ hoTO3NEKTPUHECKOro
WCNbITEIBAEMOrO UCTOYHMKA MWTaHWA AOMKHAa COOTBETCTBOBATL CTAaTUYECKOMY NoBeaeHuio | = f{u) umutaTtopa coToanek-
Tpu4deckoln batapewu (pucyHok B.4).

i(t), %1.
120

100 g
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40

20

0 20 40 60 80 100 120 u(t), %

PucyHok B.4 — XapakTtepuctuka I/U umutatopa dpoToanekTpuyeckon batapen, paccyMTtaHHas Ha OCHOBaHWMK
HOPMAanM30BaHHLIX 3HA4YEHUI TOKA U HaNpPsKEHWS, YKka3aHHbIX Ha pucyHke B.3

B.3 AnbTepHaTUBHaA UCNbITaTeNbHaA YCTaHOBKA C MCNOMb30BaHMeM NNaBKOro npegoxpaHuTens

AnbTepHaTUBON AN UCMbITATENBHOW YCTAaHOBKW, YKaszaHHON B 7.2.3, ABNAETCA UCMNbiTaTeNbHaa yCTaHOBKa, cxema
KOTOPOW NpuBeaeHa Ha pucyHke B.5, ¢ ucnonb3oBaHWem cneunansHoro NNaBkoro NpefoxpaHuTens, npefHasHavyeHHoro
ans pabotebl B dhoToanekTpuydeckom obopynosaHun 1 paccuutaHHoro Ha 0,1/ .py, ANA onpeneneHus BonsT-aMnepHoi
XapakTepucTuk1, chopMupyemoin MMuTaTopoM dhoToanekTpudeckor batapew.
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Buiknoyartens

I:IR —l
| npeqoxpaxuTens
DI-UCTOUHMK U npepoxpanuTenst Mnaekuit
! npeaoxpaHnTens

PucyHok B.5 — WcnelTatensHas ycTaHoBKa C UCNONb30BaHWEM MITABKOTO NPeaoxpaHuTens Ans onpedeneHns
noBedeHus: UMKUTaTopa hOTO3NEKTPUYECKOKH BaTapen B NEPEXOOHOM peKUMe
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PucyHok B.6 — HopmanusoBaHHoe noBefeHWe Npy OTKMNYEeHUM BO BpeMs (DYHKUMOHWPOBAHUSA NNaBKoro
npefoxpaHnTens, paccuntaHHoro Ha 0,1/, ,py, MPWM MCNONB30OBaHWUN UMUTaTOPa (POTOINEKTPUYECKON BaTtapen ¢ TOHKOR
nepecedeHus i(t) n u(t)

Touka nepeceyeHns mexay mactabupoBaHHbIMK KpuBbiMK i(f) 1 u(f) gormkHa ObiTe paBHa unu npessiwars 70 %.
[Mpu BpeMeHn OTKIMIOYEHUS inpp CBbIWe 50 MKC paccHMTaHHas XapaKkTepucTrka i/u nMmutaTtopa hoTo3NeKTpPUYEcKom
baTtapen foMmKHa COOTBETCTBOBATL CTaTM4ECKOMY roBedeHuio [ = flu) umutatopa goToanekTpuyeckon batapen (pucy-
Hok B.7).
i6), % A

120

100

80

60

40

20

(FEEEE S

o

0 20 40 60 80 100 120 u(f), %

PucyHok B.7 — Xapaktepuctuka I/U umuTtatopa poToanekTpuyeckoin batapeun, paccymtaHHas Ha OCHOBaHUKU
HOPMann30BaHHbLIX 3HAYEHWIA TOKa U HanpsXeHWs, ykasaHHblx Ha pucyHke B.6
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MpunoxeHne OA
(obsAzaTensHoe)

CeegeHus 0 COOTBETCTBUM CChINMOYHLIX MeXXOYHapPOoAOHbIX CTaHOAPTOB MeXrocyaapCTtBeHHLIM

Tabnuua OA.1

CTaHgapTam

OB0o3Ha4YeHNe CChINOYHOMo CreneHb ObosHaveHne 1 HAaMMEHOBaHWE COOTBETCTBYHILLEINO MEXIOCYAapCTBEHHOMO

MexayHapoaHoro ctaHaapTa COOTBETCTBUA cTaHgapTta

|[EC 60060-1:2010 — *

IEC 60068-2-78:2012 — *

IEC 60529 — %

|[EC 60664-1:2007 IDT [OCT P M3K 60664.1—2012 «KoopguHauua msonaumm ana obopyao-
BaHWS B HW3KOBOMbLTHLIX cucTemax. YacTtb 1. MNpuHUMnbl, TpeboBaHUs K
MCNbITaHMA»

IEC 61000-6-3 IDT [OCT IEC 61000-6-3—2016 «3OnekTpomMarHUTHaa COBMECTUMOCTb
(BMC). Yactb 6-3. Obwune craHgaptel. CTaHOApT ANeKTPOMarHUTHON
AMUCCUN ANA KUMBIX, KOMMEPYECKMX W MNErknx NpoMbILLNEeHHLIX obcTa-
HOBOK»

IEC 61180-1 —_ &

IEC 61643-11:2011

[OCT IEC 61643-11—2013 «YcTpoicTBa 3aluThl OT NepeHanpsiXKeHnn
HW3KOBOMbTHbIE. YacTb 11. YcTpoMcTBa 3allMThl OT MepeHanpsiKeHui,
NOACOEAVHEHHBIE K HW3KOBOMETHBIM CUCTEMAaM pacrnpeneneHus anek-
Tpo3aHepruu. TpeboBaHMA 1 MeToab! UCMbITAHNIA»

IEC 62475:2010

*

BETCTBUS CTAHOAPTOB:
- IDT — MaeHTUYHbIE

* COOTBETCTBYIOLUMI MEXAYHAPOAHLIA CTaHAapT OTCYTCTBYET. [lo ero NpuHATUS PeKOMEHZYETCS WCMONbL30BaTh
nepeBof Ha PYCCKUIA A3bIK AaHHOTO MEXAYHAapOAHOro cTaHaapTa.

Mn pupmMmeHaHne — B HaCTOFlLLLeFI Taﬁnuu,e Mncnonb3oBaHO cnegywuee yCroBHoOe 0603Ha4YeHUe CTENEHM COOT-

CTaHOapThl.
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Bu6nuorpadun

IEC 60112 Method for the determination of the proof and the comparative tracking indices of solid insulating
materials (MaTepuanel anekTpovsonauMoHHele Teepabie. MeToabl onpeneneHns HOPMaTUBHOIO 1
CpPaBHUTENBHOMO UHAEKCOB TPEKMHIOCTOMKOCTI)

IEC 60364-5-51  Electrical installations of buildings — Part 5-51: Selection and erection of electrical equipment —
Common rules (3nNekTpoycTaHOBKM HU3KOBOMbTHbIE. YacTb 5-51. Buibop U MoOHTax anekTpoobopy-
noeaHua. Obwme TpeboBaHMsA)

IEC 60950 Safety of information technology equipment!) (O6opynosaHue MHPOPMALMOHHBIX TEXHOMOMMIA.
BesonacHocTb)
IEC 61643-32 Low-voltage surge protective devices — Part 32: Surge protective devices connected to the d.c. side

of photovoltaic installations — Selection and application principles (YcTpoicTtea 3almuTel OT nepeHa-
NPsKEHUIA HU3KOBONBTHbIE. YacTe 32. YeTpolcTBa 3alnTel OT NepeHanpsiXeHuin, NoacoeAnHeHHbIe
K CTOPOHE MOCTOSIHHOrO ToKa (hoTO3ANEeKTpUYeckux yctaHorok. MNpuHuunel BiGopa n NpUMeHeHUs )

ISO 4628-3 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 (Makn n kpacki. OueHka cTeneHn paspylueHua NokpeliTid. OUueHka KonM4YecTBa 1M pasmepa
nedeKkToB N MHTEHCMBHOCTU OOHOPOAHBLIX M3MEHEHWIA BHeWwHero Buga. Yacte 3. O6o3HadveHue cTe-
NEeHW pKaBneHns)

ISO 4892-1 Plastics — Methods of exposure to laboratory light sources — Part 1. General guidance ([nactmac-
cbl. MeTogpl akcnoHupoBaHust nog nabopaTopHeIMWM MCTOYHKMKaMK cBeTa. Yacte 1. Obuwme pykoBo-
OALME NOMNOXKEHNS)

ISO 4892-2 Plastics — Methods of exposure to laboratory light sources — Part 2: Xenon-arc lamps ([nactmac-
cbl. MeTogbl 3KCMOHUPOBaHWUSA NOA NabopaTopHbLIMKU MCTOYHUKaMKM cBeTa. YacTs 2. Jlamnbl ¢ KceHo-
HOBOW OYron)

ASTM G151 (ObLwenpuHATan MeToAuKa 3KCMOHWPOBAHMA HEMETANNMYECKUX MatepuanoB B YCTPOWCTBax And
YCKOPEHHbIX UCMbITaHWIA, UCMOMb3YIOLLMX NabopaTopHble CTOYHUKW CBEeTa)

1) OTHocuTCeH K MHTepHeT-Base gaHHbIx MCO.
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YK 621.316.923.1:006.354 MKC 29.120.50 IDT

KnioueBble crnoBa: npenoxpaHUTenu NraBkue, BCTABKM NNaBKWe, XapakTepUCTWMKM, MOMyrnpoBOAHWKOBOE
yCTpoicTBO, NpeobpasoBatens
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