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MNpegncnosne
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BBepeHve

MepBoe n3paHune |IEC 61643-11 3ameHseT coboli BTopoe nsgaHue |IEC 61643-1 [1]. ony6ivkoBaHHOe B
2005 r.

OCHOBHble U3MEHEHUS LaHHOr0 U34aHns NO CpaBHEHMIO CO BTOpPbIM n3gaHnem IEC 61643-1 (1) coctoaT
B MO/IHOM €ero PecTpyKkTypupOBaHWM U BHECEHUWN W3MEHEHWI B Npoueaypbl U NocnefoBaTelbHOCTb UCNbiTa-
HUWA.

HacTosiwumii cTaHgapT ycTaHaBNMBAET TPe6GoBaHUSA K UCNbITAHWAM Ha 6€30MacHOCTb U paboTocnocob-
HOCTb ANS YCTPOCTB 3alUnTbl OT MMMNY/bCHLIX NepeHanpsxeHnii (Y3UM).

PaccmarpuvBatoT Tpu kiacca UCnbITaHWiA.

WcnbiTaHne knacca | npegHa3HavyeHo ANs uMuTaumm MMnybCoB rPO30BOr0 TOKa YacTUYHOW NPOBOAVMO-
cTn. Y3W. noaBepraemble UCMbITaHWIO knacca |. pekoMeH40BaHbl 418 NPYMEHeHNSA B MecTax C NOoBbILEHHO
B3PbIBOONACHOCTLIO, HAMPUMepP BBOAbI 3/IEKTPONUTaHWA B 34aHNsA, 3aljuliaemMblie cucTeMamm rpo3osatuTbl.

Y3WM. nogBepraemblie MMNynbcam nepeHanpsxeHus He6obLIoN ANNTENBHOCTH, UCMbITLIBAIOT MO KNac-
cy Il wnu Il

Mo Bo3mMOXHOCTU Y3WI UCMbITLIBAIOT MO MPUHLUMUMY «YEPHOTO ALLMKa».
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M E X T OCUY A4 APCTUBETHH®bB W CTAHAOAPT

YCTPOWCTBA SAWLNTBLI OT MNEPEHAMPAXEHUA HU3KOBOJIbTHbIE
YacTtp 11

YCTDOMCTBa 3alnTbl OT I'Iep6HaI'Ipﬂ)KeHI/II7I, noacoegnMHeHHbIe K HU3KOBOJ/IbTHbIM
cucrtemMam pacnpeneneHma azIeKTpoaHeprnn.

TpeboBaHna U MeTOAbl UCNbITAHWI

Low-voltage surge protective devices. Part 11. Surge protective devices connected to low-voltage power systems.
Requirements and test methods

[Jata BeegeHns — 2015—01—01

1 O6nacTb NpPUMeHeHUs

HacTosiwuii ctTaHgapT pacnpocTpaHsieTcs Ha YCTPoicTBa A/15 3alUUTbl 3/IEKTPUYECKNX CETEN 1 3NEKTPO-
060pyA0BaHMs NpU NPSIMOM WM KOCBEHHOM BO3AEWCTBMM TPO30BbIX UM MHbIX NEPEXOAHBbIX NepeHanpsixe-
HWiA. [laHHble yCTpoiicTBa npefHa3HayeHbl ANS NOACOEAUHEHUA K CUMI0BbIM LENsM NepPeMEeHHOro Toka 4a-
cToToi 50/60 Iy 1 K 06OpPYAOBaHUI0 HA HOMUHaNbHOe HanpsbkeHue Ao 1000 B (peiicTBylowee 3HayeHue).
Pa6oune xapakTepucTuk1, CTaHAAPTHbIE METOAbI UCMbITAHWI U HOMUHA/NbHbIE NapamMeTpbl yCTaHOBEHb! ANS
Takux yCTPOWCTB, KOTOpble cofiepXXaT Mo KpaiiHeii Mepe OfUH HeNMHelHbIA 3N1eMeHT, NnpefHasHauYeHHbI ans
orpaHn4yeHus nepeHanmeeHmf/'l n oTBOAA UMNY/IbCHbLIX TOKOB.

2 HopMaTUBHbIE CCbI/IKU

[na npuMeHeHnsa HacTosALWero cTaHjapTa HeobxoauMbl cnefyolme CCbl/IoYHbIe AOKYMeHThl. Ana fa-
TUPOBAHHbIX CCbI/IOK NPYMEHSAIOT TO/IbKO YKa3aHHOe M3faHne CCblI/IOYHOro OKyMeHTa, AN HeAaTupoBaHHbIX
CCbI/IOK NPYMEHSIOT NocrefHee n3gaHue cCbiZIOYHOro AOKYMeHTa (BK1oYas BCE ero M3MEHEHUs).

IEC 60060-1:1989 High-voltage test techniques — Part 1: General definitions and test (MeToauka BbicO-
KOBOJIbTHbIX UCMbITaHUii. YacTb 1. O6Lwwve onpeaenexHns v TpeboBaHns K NCbITaHWNSAM)

IEC 60112:2009 Method for the determination of the proof and the comparative tracking indices of solid
insulating materials (MeTog onpefeneHns KOHTPO/IbHOTO W CPaBHWUTE/ILHOTO MHAEKCa TPEeKWHrOCTOMKOCTM
TBEPAbIX N30MALMOHHBIX MaTepnasnos)

IEC 60529:2001 Degrees of protection provided by enclosures (IP Code) (CteneHu 3awuTtbl, o6ecneun-
BaeMble koprycamu (kog IP))

IEC 60664-1:2007, Insulation coordination for equipment within low-voltage systems — Part 1: Principles,
requirements and tests (KoopanHaumsa n3onsumm B 060pyA0BaHNN HU3KOBO/IbTHLIX cuctem. Yacte 1. MpuHum-
nbl. Tpe60BaHNA U UCMbITAHUSA)

IEC 60695-2-11:2000 Fire hazard testing — Part 2-11: Glowing/hot-wire based test methods — Glow-
wire flammabiiity test method for end-products (UcnbiTaHne Ha noxapo6e3onacHocTb. Yactb 2-11. MeTogpl
UCMbITAHUA packaneHHol NPOBOJIOKO. VcnblTaHne MeTof0M packaseHHOV NPOBO/OKN KOHEYHOTO NPOAYKTa)

IEC 61000 (all parts) Electromagnetic compatibility (EMC) ((Bce yactn). 3nekrpomarHutHas COBMeCTu-
MocTb (3MC))

M3paHue odrumransHoe
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IEC 61180-1:1992 High-voltage test techniques for low voltage equipment — Part 1: Definitions, test and
procedure requirements (TEXHOIOMMA BbICOKOBO/IbTHLIX UCMbITaHUIA HU3KOBOMLTHOTO 060pyA0BaHKsA.HacTb 1.
OnpegeneHnst n Tpe6oBaHUA K UCMbITAHUSM 1 METOAAM UCMbITaHWiA)

3 TepMuHbI, ONpeaesieHNst U COKpaLeHUst

B HacTosLEM CTaHAapTe NMpUMeHEHbI Ceaylolme TEPMUHBI C COOTBETCTBYIOWMMI ONpPeaeneHusMn 1
COKpAaLLEHMS.

3.1 TepMuHbl 1 onpeaeneHus

3.1.1 ycTpoOICTBO A5 3awWunTbl OT UMNYbCHbIX NnepeHanpsxeHnii; Y3UI (Surge Protective Device
(SPD)]: YcTpoiicTBO, NpefHa3HavYeHHoe A/151 OrpaHMyeHmnst NepexoHblX NepeHanpsXXeHuidi n oTBoAa UMMy bC-
HbIX TOKOB.

MpumevyaHne — Y3UN SBNSETCA YKOMMNIEKTOBAHHLIM YCTPOCTBOM C COBCTBEHHbIMM CPEACTBaMU Npucoeam-
HEHWS 1 3TO YCTPOICTBO COAEPXMT MO KpaiiHeli Mepe OAWH HENIMHEHDIA S/1EMEHT.

3.1.2 ogHoBBOAHOO Y3UI (one-port SPD): Y3UIM 6e3 nocnegosaTesibHO BKIKOYEHHOIO NOSIHOMO COMpo-
TUBMEHUSA MEXAY BbIBOAAMU.

MpumeyaHne — OpHoBBOAHOE Y3 ITIOXET MMETL OTAE/bHbIE BBOAHOV 1 BbIBOAHON BLIBOADI.

3.1.3 gByxBBOAHOE Y3WUI (two-port SPD): Y3UI ¢ BKIOYEHHLIM NOCAEA0BaTEIbHO MEXAY OTAE/bHbI-
MV BBOZAHbIM W BbIBOAHBLIM BbIBOAAMU CMeLuasibHbIM NOSIHbIM CONPOTUBEHNEM.

3.1.4 Y3 kommyTupyouiero Tuna (voltage switching type SPD): Y3WUI. koTopoe B OTCYTCTBUE Nepe-
HanpshKeHW coxpaHsieT BbICOKOE MOJIHOe COMPOTUB/IEHNE, HO MOXET MIHOBEHHO M3MEHWUTbL €r0 Ha HW3Koe B
OTBET Ha CKa4yoK HanpshKeHus.

MpumMevyaHue — MPUMEPOM 3/IEMEHTOB, NPUMEHSIEMbIX B Y3V KOMMYTUPYHOLLETO TUMA, SIBAISIOTCS paspsiaHu-
K. ra3oBble TPY6KW, TMPMCTOPBI. VX MHOTAA HA3bIBAKOT «MOHTVPOBOUHBLIMI» S/IEMEHTAMM.

3.1.5 Y31 orpaHnuuBatowero tnuna (voltage limiting type SPD): Y3WI. koTopoe B OTCyTCTBME nepe-
HanpshKeHWs coxpaHsieT BbICOKOE MOSIHOe CONPOTUB/IEHNE, HO NOCTENEHHO CHMXAEeT ero ¢ Bo3pacTaHnem BOJI-
Hbl TOKa W HanpshKeHus.

MpumMmeyaHue — lMpUMep 3MIEMEHTOB, C/TYXALLMX HENMHEHbIMU YCTPONCTBAMI. — BapUCTOPbI 11 TABUHHO-NPO-
NeTHble AMoAbl. Takve 3MeMEHTbI MHOTA HasbIBAIOT «OrpaHNYUTEsNISIMU.

3.1.6 Y3UIN kombuHnposaHHoro tTuna (combination type SPD): Y3UII. coaepxalliee 31eMeHTbl Kak
KOMMYTUPYIOLLEro, Tak 1 OrpaHNYMBaIOLLLEro TUNa, KOTOPbIE MOTYT KOMMYTMPOBATb U OrpaHnyMBaTh Hanpsxe-
HVe. a Takke BbINOMHATbL 06e 3TN hyHKLMK.

3.1.7 Y3UN kopoTko3amMkHyTOoro tuna (short-circuiting type SPD): Y3WIM. ucnbityemoe no knaccy |l.
KOTOpOe B YC/I0BUAX NPEBbILEHNS UMMY/IbCHbIM TOKOM 3HAYEHUS HOMVWHA/IbHOTO Pas3psaAHOro Toka /n MeHseT
CBOI XapaKTepucTuKy Ha HaMepeHHOe COCTOSIHNE BHYTPEHHEro KOPOTKOro 3amblKaHus.

3.1.8 Bupg 3awmutel Y3UM (mode of protection of an SPD): 3afaHHbIi NyTb TOKa MeXAy BbiBOAAMU, CO-
Aepxawuii 3almMTHbIe 3/1eMeHTbl, HanpuMep, mexay dasamn, dasoin n 3emsnein, asoil 1 HelTpanblo, Heil-
TpaUsiblo 1 3eMAei.

3.1.9 HOMUHaNbHLIN pa3pafHbIl TOK /n 4nsa ncnelTaHnii knacca Il (nominal discharge current /n for
class Il test): NukoBoe 3Ha4YeHne Toka, NpoTekatowero Yepes Y3Ur. ¢ hopmoii BonHbl 8/20.

3.1.10 nmnynbCHbIA TOK /1Tp AN ncnbiTaHuii knacca | (impulse discharge current /inp for class | test):
MukoBOe 3HaYeHne pa3psAaAHOro Toka, npoTekatoliero yepes Y3UM. onpegenseMmoe 3afjaHHbIMU napameTtpa-
mu: 3apsgom O. yaensHoii aHeprneii W/R v BpemeHeM.

3.1.11 makcumanbHoe ANnuTenbHOoe paboyee HanpshkeHue Uc (maximum continuous operating
voltage): MakcMmanbHOe HanpskeHve AeliCTBYIOLLEro 3HayeHns Toka, KoTopoe ANNTeNbHO NojaeTca K Bugy
3awmTbl Y3UM.

MpumeyaHune — CornacHo HacTosiLLeMy CTaHAapTy 3HaveHve Uc MoXeT npesbiaTs 1000 B.

3.1.12 conposoxgatowmnii Tok /f (follow current /)): NMuKOBbIA TOK. NogaBaeMblli 3/1IEKTPUYECKON CUMO0-
BOW cuctemoli n npoxoasawmii yepes Y3WI nocne paspsgHoro ToKOBOro UMnyssca.
2
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3.1.13 HOMUHanNbHbIK ToK Harpysku /L(rated load current /L): MakcumanbHbIi ANUTENbHbI HOMUHAb-
HbIA TOK (gelicTBylOLee 3HaUYeHNe), KOTOPbIA MOXeT NoAaBaTbCs K akTUBHOW Harpyske, COeAVHEHHON C 3a-
LWMTHLIM BbiBOZOM Y3WTI.

3.1.14 ypoBeHb HanpsxeHus 3awutsl |/p (voltage protection level Up): MakcumanbHoe HanpsikeHue,
oxugaemoe Ha BbiBogax Y3UM B pesynbtare UMMYbCHOTO HaNPsXKeHUs OrpaHNYeHHO’ KPYTU3HbI Y UMY bC-
HOro HanpsXXeHWs ¢ pa3pagHbIM TOKOM 3afaHHON aMnanTyAbl U DOPMbl BOSTHbI.

MpumMeyaHne — YpoBeHb HANPSHKEHWS 3aLUMTbI YCTaHABIMBAET U3rOTOBUTESTb, U OH HE MOXET ObITb BblLLIE, YEM:

- U3MEPEHHOE Npefie/lbHoe HanpshxeHue, YCTaHOB/IEHHOE A/151 (DPOHTA BOJHbI paspsigHUKa (MpU HaIMYmMK) 1 ycTa-
HOB/IEHHOE MO M3MEPEHUID OCTATOUHOrO HaNPSHKEHUS NPU asArvmATygax /n wvnm fjnp gnst K1accoB mcnbitaHuid | uinn i
COOTBETCTBEHHO:

- U3MepeHHoe npeaerbHoe HanpsbkeHne npu Uoc, ycTaHOBMEHHOE AJ151 KOMOUHMPOBAHHOI BOSHbI 151 Kracca Uc-
nbiranus ll.

3.1.15 nsmepeHHoe npegenbHoe Hanps)keHue (measured limiting voltage): MakcumanbHoe 3HayeHue
HanpsxeHns, n3mMepeHHoro Ha BbiBogax Y3WIM npu nogaye MMNynbCOB 3af4aHHON hOpMbl BOJHbI M amnau-
TyAbl.

3.1.16 ocTaTouyHOe HanpshxeHne uroa (residual voltage Uies). NukoBoe 3HayYeHMe HanpsXeHus, nosis-
nawueroca Ha BbiBogax Y3UI BcneacTene NpoxoxaeHus paspagHoro Toka.

3.1.17 3HayeHMe BPEMEHHOrO MUCNbITATENLHOIO NepeHanpsxeHua ur (temporary overvoltage test
value UT): VicnbiTaTenibHoe HanpseHue, npunoxeHHoe K Y3UI B TeyeHue onpefeneHHoro npoMexyTka Bpe-
MeHun [T Ana MogenvpoBaHusa npo6os B ycnosusix BrH.

3.1.18 cnoco6HoCTb ABYXBBOAHOTO Y3UIM BbiAepXMBaTb NepeHanpsXeHna co CTOPOHbI Harpys-
kn (load-side surge withstand capability for a two-port SPD): Cnoco6HoCTb ABYXxBBOAHOrO Y3UI BblaepXu-
BaTb NMepeHanpsikeHre Ha BbIXOHbIX BbIBOJAX, BbIPaXaloLasacsa B CH/XEHUN Harpy3ok Ha uenb nocne Y3UIT.

3.1.19 ckopoCTb BO3pacTaHus HanpshXeHua ansa AsyxssogHoro Y3UM (voltage rate-of-rise of a two-
port SPD): CKopOCTb BO3pacTaHusi HanpshxeHus no BpeMeHu, U3MEePEHHOro Ha BbIXOAHbIX BbIBOAAX [IBYXBBO-
aHoro Y3 B 3aaHHbIX YCNOBUSAX UCMbITAHWIA.

3.1.20 umnynbc HanpsxeHua 1,2/50 (1,2/50 voltage impulse): Mnynbc HanpsxeHns ¢ hakTnyecknum
HOMWHa/bHBLIM BpemeHeM (OpoHTa 1,2 MKe M HOMUHa/IbHLIM noslynepnofomM 50 MKC.

MpumeuvyaHne — B pa3sgene 6 IEC 60060-1 npvBefeHbI onpeaeneHnst BpeMeHV (poHTa, BpeMEeHM nosynepuo-
[a 1 ykasaH Jornyck Ha hopMy BOMHbI A/19 UMY ibCa HanpshKeHs.

3.1.21 umnynbc Toka 8/20 (8/20 current impulse): MiMnynbc Toka ¢ hakTUYECKMM HOMUHAaMbHbIM Bpe-
MeHeM (hpOHTa 8 MKC 1 HOMWHabHbIM BpeMeHeM nosnynepuoga 20 MKC.

MpumeyaHne — B pasgene 8 IEC 60060-1 npuBeaeHbI onpeaeneHns BpeMeHn (poHTa 1 noaynep1oga 1 yka-
3aH [10MycK Ha popMy BOJTHbI 4151 MMy IbCa ToKa.

3.1.22 xom6uHMpOBaHHaA BOJIHA (combination wave): BonHa, xapaktepusyloLwasaca 3afaHHbIMK am-
nnuTygon Hanpshkenuss (Uoc) n chopmoit BOSHbI B YC/IOBUSAX PA3OMKHYTOW Lenu 1 3afaHHbIMW amnanTyaon
ToKa (/cw) 1 hbopMOiA BOMHbI B YC/IOBUSIX KOPOTKOTO 3aMblKaHUS.

MpumeyaHne — AVMNANTYAA HANPSHXEHNS 1 Toka 1 chopMa BOMHbI, Nogasaemoli K Y3WN. onpeenstotcs nos-
HbIM COMpPOTVB/EHNEM Zf reHepaTopa KOMOMHMPOBaHHOW BoMHbI (TKB) 1 No/HbIM CONPOTUBAEHNEM MCNbITyeMoro Y3,

3.1.23 HanpsxeHne pa3oMKHYTOW Lenu uQc (open circuit voltage uQc): HanpsikeHne pa3oMKHYTON
Lenu reHeparopa KOMOMHUPOBAHHOW BOJIHbI B TOUYKE NPUCOEAVHEHUS UCTbITYEMOrO YyCTPONCTBA.

3.1.24 TOK KOPOTKOr0O 3aMblKaHUs reHepaTopa KOMOGUHWPOBAHHOW BOMHbLI /cw (combination wave
generator short-circuit current /cw): Oxugaemblii TOK KOPOTKOrO 3aMblkaHUA reHepaTopa KOMOGWUHVWPOBAHHO
BOJIHbI B TOUKE NPUCOEANHEHNS NCMBITYEMOro YCTPOICTBa.

MpumeyaHue — lMpn nogcoeamHeHn Y3 K reHepaTopy KOMOUHUPOBAHHOM BOMHbI TOK. MPOTEKAOLLWIA Yepes
Y3WIM. 06b14HO MeHee

3.1.25 TennoBas ctabunbHocTb (thermal stability): Y3UIMN o6nagaeTt TennoBoii cTabunbHOCTbIO, eciun
nocne ucnbiTaHns B paboyem pexviMe, Bbi3BaBlUeM NpeBbileHne TeMnepaTypsl, Temnepartypa Y3UI co Bpe-
MeHeM NOHWXaeTcsi, B TO BpeMs kak Y3UIM paboTaeT npu 3afaHHbIX MakcyManbHOM AIMTeNbHOM paboyem
HanpshkeHWn 1 yCnoBumsax TemnepaTypbl OKpyXatoLLero Bosayxa.

3.1.26 Bbixog n3 cTpos (degradation of performance): NocToAHHOE OTK/IOHEHUE 3KCMTyaTaunOHHbIX
XapakTepuCcTUK 060pyA0BaHNA OT 3anaHNPOBaHHbIX.

3
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3.1.27 HOMUHaNbHbI TOK KOPOTKOTo 3amblikaHusa /SCCR (short-circuit current rating fSCCR): Makcu-
MasibHbIli OXMAaeMblii TOK KOPOTKOTrO 3aMblKaHWs, NOCTYNaKLWmMii OT CUI0BOI CUCTEMbI, Ha KOTOpPbI/ HOPMU-
poBaHbl Y3UIN COBMECTHO C YKa3aHHbIM pasbeavHUTENeM.

3.1.28 pasbeauHutens Y3UM (SPD disconnector): YcTpolicTBO, NpefHasHauYeHHOe A/15i 0TCOeANHEHNS
Y3WIM unu ero yactu OT CUI0BOI CUCTEMBI.

MpumevyaHne — [JaHHOB pasbefyHNTENBLHOE YCTPOWCTBO He 06/1aAaeT CNOCOBHOCTLIO K pas3beayHeHWO /1A
6esonacHocT. OHO npefHasHa4YeHo A1 NpefynpexaeHns YCTOMUMBOM HeMCnpaBHOCTY CUCTEMbI U MPUMEHSETCA A/1S
yKazaHua o nospexgeHun Y3UNN. PasbeauHutenn MoryT 6biTb BHYTPEHHME (BCTPOEHHbIE) WM BHELUHWE (MO peLLeHno
usrotoBuTens). Kpome yHKLMN pasbeayiHeHVs AaHHOe YCTPOCTBO MOXET MMETb (OYHKLWM 3alLyThl OT CBEPXTOKA U Te-
M/I0BO 3aLLWTBI. 3TN OYHKLMM MOTYT GbITb pacrpeaeneHbl no oTAebHbIM YCTPOCTBaM.

3.1.29 cTeneHb 3awnTbl 060104KK, Kog IP [degree of protection of enclosure (IP code)]: Knaccudu-
Kauus. npegsapsiemas kogom IP, koTopasi 0603HavaeT obecneynBaemyto 060/104KOW CTENEHb 3aLUNTbl OT A,0-
CTyna K onacHbIM YacTAM W OT NPOHUKHOBEHWS TBEPAbIX MHOPOAHbIX YacTuUL, u/mnn soasbl.

3.1.30 TunoBoe ucnbiTaHune (type test): MicneiTaHne Ha cooTBETCTBME, NPOBOAMMOE Ha OAHOM WU He-
CKONbKUX NpefcTaBuTe IbHbIX 06pasLuax NpoayKumu.

[IEC 60050-151 [2]

3.1.31 KOHTpPO/NIbHOE ucnbiTaHue (routine test): icnbiTaHne, NpoBoANMOe Ha Kaxgom Y3WUI, ero vactax
unu maTepuanax gnsa NoATBEPXAEHNS TOro, YTO U3fenne COOTBETCTBYET KOHCTPYKTOPCKOM AOKyMEHTaLmMK.

[IEC 60050-151 [2]

3.1.32 npuemouHble ncnboiTaHns (acceptance tests): VcnbitaHus Y3UI. nposogvmMbie no npeasapu-
TeNbHOl AOrOBOPEHHOCTN MEXAy U3roToBUTENEM W NOTpebuTenem Ha npeaMeT COOTBETCTBUS U3[enns onpe-
[eneHHbIM YCTOBUSIM KOHCTPYKTOPCKOM [OKYMeHTaLuuu.

[IEC 60050-151 [2]

3.1.33 ycTpolicTBo pasBsasku (decoupling network): YcTpolicTBo, npefHasHayeHHoe AN TOro, 4To-
6bl BOCMPENATCTBOBaTbL Nepefaye aHeprun MMnynbca B CUI0BYIO CEeTb MpU nojaye nMTaHusa K UCMbITYeMOMY
y3un.

MpumMmeyaHne — Takylo 3NEKTPUUECKYHO LIEMb MHOTAA HA3bIBAKOT «Pa3BA3bLIBAIOLLMIA (ILTP.

3.1.34 Knaccudukayms MMnynbCHbIX UCNbITAHWN

3.1.34.1 ncnbiTaHusa Knacca | (class | tests): VicnbiTaHus, NpoBoAMMbIE C MaKCUMasIbHbIM UMY IbCHBIM
TOKOM /jmp, npu nMmnynbce Toka 8/20 n umnynbce HanpshxeHus 1,2/50.

3.1.34.2 ncnbiTaHuna knacca Il (class Il tests): VicnbiTaHns,, NPOBOAVMbIE C HOMUHA/IbHBIM Pa3psAHbIM
TOKOM /M 1 UMMNYNbCHbIM HanpsikeHnem 1,2/50.

3.1.34.3 ucnbiTaHus knacca lll (class Il tests): VicnbiTaHus, NpoBOAUMbIE C KOMOVMHNPOBAHHOW BOJTHOM
(1,2/50, 8/20) reHepaTopa.

3.1.35 ycTpoiicTBo gudhheperuynansHoro Toka (YAT) [residual current device (RCD)]: MexaHuueckoe
KOMMYTaLMOHHOE YCTPOCTBO MM KOMM/IEKC YCTPOWCTB, KOTOPbIE BbI3blBAIOT pa3MblKaHve CUI0BOI Lienu, Koraa
AnddepeHumanbHbIil MU HecbanaHCMPOBaHHbIV TOK AOCTUTHET 334aHHOr0 3Ha4YeHWs B 3a[jaHHbIX YC/OBUSX.

3.1.36 paspsgHoe (nyckoBoe) HanpsxxeHue Y3WUIM kommyTupytouwiero tuna (sparkover (trigger)
voltage of a voltage switching SPD): 3HaueHne mMakCyMaslbHOro HanpsXeHus, Npu KOTOPOM HauMHaeTcs pes-
KWl nepexof OT BbICOKOTO K HU3KOMY MOSIHOMY COMpOTUBEeHUIo ansa Y3UIM komMyTupyoLwero tuna.

3.1.37 yaenbHasa aHeprua W/R gna ucnoiTaHusa knacca | (specific energy W/R for class | test): SHep-
rvs, Bblgenisemas UMMynbCHbIM TOKOM /  Ha euHuLYy conpoTusriieHns 1 Om.

MpumeyaHne — OHa paBHa UHTErpasly BO BpeMeHu kBagpata Toka (W/R = JAl/).

3.1.38 oxupgaemblii TOK KOPOTKOrO 3amMblkaHUS MCTOYHUKA nuTaHua /p (prospective short-circuit
current of a power supply /p): Tok, KOTOpbIA NpoTekas 6bl B JAHHOM MecTe Lenu, ecnm 6bl B 3TOM MecCTe OHa
6bls1a 3aMKHYTa HaKOPOTKO MPOBOAHMKOM C HE3HAYUTESIbHBIM CONPOTUB/IEHNEM.

MpumMevyaHue — OXUAAEMbIN CUMMETPUUHBIV TOK BbIDXAETCS AECTBYIOLMM 3HAUEHUEM.

3.1.39 HOMMHanbHaa oTkMvawlwas cnocobHocTb conposoxgatuwero Ttoka ffl (follow current
interrupting rating /fl): Oxuaaemblii TOK KOPOTKOTO 3aMblkaHUsi, KOTOPbIV Y3WI B COCTOSIHUM OTK/IOYUTL CaMO-
cToATeNbHO, 6e3 yyacTns pasbeanHuTens.

3.1.40 ocTaTouHbIli TOK /pE (residual current /PE): Tok. npoTekatowuii yepes BbiBog, PE. korga Ha Y3
noAaHo KOHTPO/IbHOE ucnbiTaTeslbHoe HanpshxeHne (DREF), ¢ coeguHEeHUAMM, BbINOTHEHHLIMI COTIACHO yKa-
3aHUAM W3roTOBUTENSA.
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3.1.41 uHpukaTop cocTosiHMsa (status indicator): YcTpoiicTBo, ykasbliBawliee pabouyee COCTOsSIHME
Y3WI nnun ero yactu.

MpumeyaHue — MogoGHbIE MHAMKATOPLI MOMYT GbITh JIOKA/IbHBIMU C BU3YasbHOV W/ 3BYKOBOI CUrHaIM3a-
Lme Wnnm UMETb ANCTAHLMOHHYIO CUTHA/IM3ALWAI0 WM BbIXOAHON KOHTaKT.

3.1.42 BbIXOAHOW KOHTAKT (output contact): KOHTaKT, BKMOYEHHbIN B LieMNb, 0TAeNbHY0 0T rNaBHOM Lenu
Y3WI, u NOAKNOYEHHbIV K pa3befuHUTENO UIN MHOUKATOPY COCTOSHUS.

3.1.43 mHoronontcHoe Y3UNM (multipole SPD): Tun Y3WUM ¢ 6onee 4yem OAHUM BMAOM 3aLUUTbl UAn
KOMGUHAaLMA HecKonbknx Y3WI, anekTpuyeckn cCoeUHEHHbIX B €ANHBINA.

3.1.44 cymmapHbIii pa3pagHblii Tok /Tola, (total discharge current /To al): Tok. npoTekatwowumii no PE unn
PEN npoBofHWKY B MHOTomnositocHoM Y3WUI1 npn cymmapHOM UCMbITaTesIbHOM pas3psifHOM TOKe.

MpumeyvaHna
1 370 MCMbITaHVie NPUMEHSIOT [/ NPOBEPKN KyMYNATMBHBIX 3G)DEKTOB Y MHOrOMNOMOCHbIX Y3UIM ¢ HeckonbkuMm
BUAaMM 3aLLMTBI, KOTOPbIE BK/HOUYEHbI OAHOBPEMEHHO.

2 /7d/ B nepByto ouvepesp kacaeTcs ucnbitaHuii Y3 knacca |. npuMeHsieMbIx A1s Leneli MOSHMe3aLmTbl ¢ 3KBU-
NOTEHLMabHO CBSI3bIO CorlacHo cepumn ctaHgapTos |IEC 62305 [3].

3.1.45 KOHTpPO/IbHOE UCMbITaTeNIbHOE HanpsixeHue UREF (reference test voltage UREF). [elicTByto-
Lee. NpMMeHseMoe A5 UCTbITaHW 3HaYeHne HanpshkeHWs, KOTopoe 3aBUCUT OT BuAa 3awmtbl Y3UM, na-
CMOPTHOTO HanNpsXKeHUs CUCTEMbI, ee KOH(IUrypauumn 1 perynpoBaHus HanpsXxeHUs BHYTPU CUCTEMbI.

MpumeyaHue — KOHTPO/bHOE UCTbITATE/TbHOE HANPSHKEHVE BbIOUPAIOT MO NPUIOXKEHMIO A. COCTaB/IEHHOMY Ha
OCHOBe MHchopMaLyK, NPeLOCTaB/IEHHOW U3rOTOBUTE/IEM B COOTBETCTBUM C NEpeync/ieHem b). 8) 7.1.1).

3.1.46 HOMMWHaNbHbIA UMNYNAbCHbIA TOK Mepexoga Ansa Y3WUI kKopoTKo3aMkHyToro Tuna /rans
(transition surge current rating for short-circuiting type SPD /tfans): 3HaueHune nmnynbCHOro Toka 8/20. npeBbl-
Latollee HOMUHasbHbLIN paspsifHblii TOK  Bbi3biBaloliee BHYyTPeHHee KOpoTKoe 3aMbikaHve B Y3UI kopoT-
KO3aMKHYTOro Tuna.

3.1.47 HanpsaxeHve Ans onpefeneHns Bo3fyLWHOro 3asopa Ytax (voltage forclearance determination
Umax): Hanbonbliee nsmepeHHoe HanpshkeHne npy Bo3geicTBUM MMNYIbLCOB cornacHo 8.3.3 ans onpegene-
HVA BO3AYLLHOrO 3as3opa.

3.1.48 makcMManbHblii pas3psagHblil Tok /Tax (maximum discharge current /Tax): MukoBoe 3HayeHue
TOKa, nNpoTekatuero yepes Y3UN. umetowLiero opmy BosHbl 8/20 n MarHuTyAy, yCTaHOB/IEHHbIE U3rOTOBUTE-
nem./ . ZL.

3.2 CokpallieHus

B Ta6nuue 1 npuBefeH nepeyeHb COKpalLleHUi, NPUMEHEHHbIX B HACTOSILLEM CTaHAapTe.

Ta6nunuya 1— MNepeyeHb COKpaLLEHUIA

CoBpaljeHue HaumeHoBaHue MpuMeHeHue
ObLwme
nny YCTpOIACTBO NaBMHHOIO NPobost 7.25.2
KB leHepaTop KOMOVHMPOBAHHOW BOSHbI 3.1.22
yar YcTpoiicTso AndichepeHLmanbHOTo Toka 3.135
ny McnbiTyemoe ycTpolicTBO [Mo Texkcty
IP CreneHb 3awuThl 060/104KN 3.1.29
BrNH BpemeHHoe nepeHanpsikeHvie Mo TekcTy
y3un YCTPOIACTBO AN151 3aLUMTBI OT MMMY/IbCHBIX NEPEHANPSKEHNIA 311
K KoadhdomLmeHT Toka pacuenneHuns npu neperpyske Tabnuua 20
Z ®UKTMBHOE NOJSTHOE COMPOTMBIIEHME (FeHepaTopa KOMOMHMPOBAHHOW BOJTHbI) 8.1.4c)
WR YpaenbHas aHeprua Ana ucnbitaHus knacea | 3.1.37
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OkoHuaHve Tabnuupl 1

CokpaljeHune HaumeHoBaHue MpumeHeHne
O @ MapkmpoBka NpoAyKUumn A5 UcnbitaHwid knaccos 1 11 uinnm il 711
nivnn fn |
y Bpemsa nogaun BIMH npy ucnbiraHum 3117

OTHOCALLMECS K HAMNPSHKEHUIO

AC MakcumasibHoe g/imtenibHoe paboyee HanpshxeHue 311

Uref KoHTpo/ibHOE ucnbITaTeslbHoe HanpshkeHne 3.1.45
noc HanpsixxeHne pa3oMKHYTOI Lienn reHepaTopa KOMOVHPOBaHHOM BOSHbI 3.1.22.3.1.23

YpoBeHb HanpshKeHnsa 3aLLnThbl 3114

OcTaTo4Hoe HanpsixeHve 3.1.16

“max HanpseHvie fn15 onpeaeneHyst Bo3ayLLHOro 3a3opa 3.1.47

"r 3HaueHVie BPEeMEHHOTO VICTIbITATE IbHOTO NMepeHanpsikeHns 3.117

OTHOCALLMECS K TOKY

w VIMNy/IbCHBIA TOK /19 UCMbITaHUsA Knacca 1 3.1.10
TTax MakcyManbHbIA paspsiaHbIi TOK 3.1.48
‘o HomurHabHbI pa3psaHbIi TOK 4718 UcrbitaHns kiacca i 319

A ConpoBoxaatoLmii ToK 3.1.12

" HoMMHaIBbHBI OTKIHOYALOLLIIA CONPOBOXAMOLLINIA TOK 3.1.39
< HoMMHabHBI TOK Harpysku 3.1.13
cw TOK KOPOTKOrO 3aMblkaHKs reHepaTopa KOMOVHMPOBAaHHON BOSHbI 3124
‘SOR HoMUHasIbHBIA TOK KOPOTKOrO 3aMblKaHusA 3.1.27
b OXvaaemblil TOK KOPOTKOTO 3aMblKaHWS UCTOYHUKA MATaHNS 3.1.38
Ipz OcTarouHbIi Tok npm |/ REF 3.1.40
YWH CyMMapHbIA paspsiaHbIi TOK MHOTOMOsitoCHOro Y3 3144
Mtans HoMUHaUbHbIA MMMy IbCHBIN TOK Nnepexoaa Y3WMN KopoTKO3aMKHYTOro Tvna 3.1.46

4 YcnoBusa 3Kcnyataymn

4.1 YactoTa

[Ounana3oH yacToTbl OT 47 A0 63 'y NepemMeHHOoro Toka.

4.2 HanpsixxeHHO

HanpsxeHue, onutensHo nogasaemoe mexgy BbiBogamu Y3WUI. He O0O/KHO NpeBbllatb ero Makcu-
MasibHOro AnmTenibHoro paboyero Hanpsxeums Uc.

4.3 ATMOocepHOe faB/ieHne 1 BbicoTa

ATmocepHoe faBneHue coctasnseT oT 80 o 106 kMa. [aHHble 3HA4YEeHUS COOTBETCTBYIOT BbiCOTaM
Haz ypoBHeM mopsa ntoc 2000 M 1 MmuHyc 500 M COOTBETCTBEHHO.
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4.4 Temnepatypa
- HOpMasibHbI gnanasoH: oT MuHyc 5 °C go nntoc 40 °C.

MpumMeyaHne — [laHHbIli AManasoH pacnpocTpaHseTcs Ha Y3WM ans BHyTPEHHE YCTaHOBKY B 3aLUMLLEHHbIX
OT MOrofHbIX YC/IOBWIA MecTax 6e3 KOHTPONA TemnepaTypbl Y BN&XHOCTV ¥ COOTBETCTBYET XapaKTEPUCTUKaM BHELLHWX
BO3AelicTBYiA No koay AB4 cornacHo |IEC 60364-5-53 [4]:

- pacluMpeHHbIi gnanasoH: ot MuHyc 40 °C go noc 70 °C.

MpumeyaHne — 3JT0T AnManas3oH agpecosaH Y3UIT ANna Hapy>HOro NpUMEHEHNA B He3alLWLLIEHHBIX OT MOroj-
HbIX YC/IOBUIA MecCTax.

4.5 BnaxHoCTb

- HOpMasibHbIA guanasoH: oT 5 % o 95 %.

MpumeyaHue — [laHHblli AranasoH pacnpocTpaHseTcs Ha Y3UI ans BHYTPEHHEl YCTaHOBKM B 3aLLMLLEHHBIX
OT MOrofHbIX YC/IOBUI MecTax 6e3 KOHTPO/IA TeMnepartypbl U B&XHOCTV 1 COOTBETCTBYET XapaKTepPUCTUKaM BHELLHWX
BO3AelicTBYiA No koay AB4 cornacHo |IEC 60364-5-51 [5j:

- paclmpeHHbIi gnanas3oH: oT 5 % go 100 %.

MpumeyaHne — ITOT AnManas3oH agpecosaH Y3UIT ANna Hapy>HOro NpUMEHEHNA B He3alLWLLEHHBIX OT MOroj-
HbIX YC/IOBUI MeCTax.

5 Knaccudpmkaums

M3roToeuTenn JoMmkHbI knaccudunumposatb Y3UIM no cnegyowmm napametpam:

5.1 Yncno BBoAOB

5.1.1 OgHOBBOAHbIE
5.1.2 1ByxBBOAHbIE

5.2 Bug KoHCTpyKUuun Y3UM

5.2.1 KoMmmyTupytoLwwme HanpshxeHne
5.2.2 OrpaHvnuuBaloLme HanpsixeHme

5.3 Knacc ucnbitanuit I, 1l n lll

WHdpopmaums no knaccam ucnoitanuii I, Il n Il npuBegeHa B Tabnuue 2.

Ta6nuua 2 — VcnbiraHus knaccos I 1 vl
Knacc ucnbiTaHunii OnpepensieMblit napameTp MyHKT MeTOoAO0B UCNbITAHUI

| *rnp 8.1.1;8.1.2; 8.1.3

1 8.1.2;8.1.3

n

1 8.1.4;8.1.4.1

5.4 MecTononoxeHune

5.4.1 BHYTpEeHHAA ycTaHOBKa

- Y3WI. npegHasHayveHHble AN yCTaHOBKY B 060/104Ke W/WAN BHYTPU 34aHWIA WA Noj HaBecamu:

- Y3WUI. ycTaHOBNEHHbIE B HAPYXHbIX 060104Kax AW NOJ HaBecamu, CUMTalT npeaHasHayeHHbIMY 415
BHYTPEHHEel YCTaHOBKY.

5.4.2 HapyxHas ycTtaHOBKa

Y3WM. npefHa3HayYeHHble A8 NpUMeHeHns 6e3 060/104eK, BHe 3aHuli n He Nnog HaBecaMmu (Hanpumep,
B HWU3KOBOJIbTHbIX BO3AYLUHBIX IMHUAX 3/1eKTponepesady).

7
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5.5 loCcTynHoOCTb
5.5.1 flocTynHble Y3UI

Y3WUM. koTopble MOTryT 6bITb MOTHOCTLID WMAN YACTUYHO AOCTYMHbI 4715 NMPUKOCHOBEHUSI HEKBANUMULN-

poBaHHOMY MepcoHasny npu OTKpbiBaHUM 6€3 NOMOLLM MHCTPYMEHTA KPbIWEK UM 060/104EK YK€ CMOHTUPO-
BaHHbIX Y3UI.

5.5.2 HepgocTtynHble Y3UI
Y3WM. koTopble He MOryT 6bITb JOCTYMNHbI 4715 MPUKOCHOBEHUA HeKBaIMMULMPOBAHHOMY NepcoHasy

BBUAY WX YCTaHOBKW BHe A0CTyna (HanpuMep, Ha BO3AYLUHbIX IMHUAX 3/1EKTPONEPEeAaY) Uan pasmMelleHnst B
060/104Kax, KOTOPbIE MOXHO OTKPbITb TO/ILKO C MOMOLLbI0 MHCTPYMEHTA.

5.6 Cnocob yctaHOBKMN

5.6.1 CtaunoHapHble.
5.6.2 NepeHocHble.

5.7 PasbeanHnTtenu (Bkaoyas 3awmnTy OT CBEPXTOKA)

5.7.1 Tlo MecTOMo/I0XKEeHUto:

- BHYTPEHHWE;

- BHeLUHue;

- BHYTPEHHUE 1 BHELUHMe.

5.7.2 Mo 3alWmnTHbIM PYHKLUAM:
- C TEN/I0BO 3aLUUTONA.

- C 3alMTON OT TOKOB YTeuKu;

- C 3alMTOl OT CBEPXTOKA.

5.8 CTeneHb 3awutbl, obecneynsaemas o6ono04kaMmu cornacHo kogam IP, ykazaHHbIM
B IEC 60529

5.9 iInana3oH TemnepaTypbl U BIAXXHOCTU
- C HOpMaslbHbIM AnanasoHoM;
- C pacLUMpPeHHbIM Anana3oHoM.

5.10 Cuctema nutaHus

- NepeMEeHHOro Toka YacToToii oT 48 fo 63 Iy,
- NepemMeHHOro Toka 4acToTol BHe Anana3oHa oT 48 fo 63 I'l, Y4To MoXeT noTpeboBaTb [ONONHUTENb-

HbIX NN N3BMEHEHHbIX MeTOoAUK MCNbITaHWIA.

5.11 MHoronostcHblo Y3

5.12 MNMoBepeHune Y3UI npu nosBpexaeHnn:

- pasmbikaHue uenu (Y3WM ctangapTHoro tvna);
- KopoTkoe 3aMblkaHne (Y3UI KopoTKO3aMKHYTOro Tunay).

6 T[lpeponoytuTtesnibHble 3HavyeHus ana Y3UIMI

MpumeyaHune — MNpeanoyTUTE/bHbIE 3HAUYEHNA — 3TO 3HAYEHUS, Havbonee YacTo NpUMeEHAEMbIE Ha NPaKTUKe.

B 3aB/CMMOCTU OT peasibHbIX yCﬂOBI/IVI OHN MOryT ObITb BbILLE UM HUXE.

6.1 MpegnoyTuTenbHble 3Ha4YeHNS MMMNYbCHOMO Toka /™ pAnsa ucnblTaHuii knacca |:
| I 1.0; 2.0; 5.0; 10,0; 12.5; 20,0 n 25,0 KA;

(O T 0,5; 1,0; 2.5; 5,0; 6,25; 10,01 125A c;

WI/R....... 0.25; 1,0; 6,25; 25,0; 39.0; 100.0 1 156,0 kx/Om.

6.2 MpeanoyTuTe NbHbIE 3HAYEHUS HOMUHA/IBHOTO paspsAHOro Toka (/n) ANna ucnbiTaHuii knacca I

0,05: 0.10; 0,25; 0.50; 1,00; 1,50: 2.00; 2.50; 3,00; 5,00; 10.00; 15,00 n 20.00 KA.

8
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6.3 MpeanoyTuTesbHble 3HAYEHUST HANPSXKEHUS Pa30MKHYTOW Lenu (Joc AN ucnbiTaHuid knacca l: 0.1:
0.2; 0.5:1.0; 2,0; 3.0; 4.0; 5,0: 6.0:10.0 1 20.0 kB.

6.4 MNpeanoytuTeNbHbIE 3HAYEHUS YPOBHA HanpsixeHusa 3awmTel Up: 0.08; 0.09; 0,10: 0,12; 0.15; 0.22;
0,33; 0.40; 0.50: 0.60: 0.70; 0.80; 0,90; 1.00: 1.20:1.50; 1.80; 2,00; 2,50: 3.00; 4.00; 5.00; 6,00; 8.00 n
10 kB.

6.5 MpeanoyTuTeNbHbIE 3HAYEHNS MaKCUMasIbHOTO AnMTenbHOro paboyero Hanpshxenuns L. gencTey-
lowero 3HayeHusa Toka: 45; 52; 63: 75; 85; 95; 110; 130; 150; 175; 220; 230: 240; 255; 260; 275: 280: 320;
335; 350: 385; 400; 420; 440: 460: 510; 530: 600; 635; 660. 690: 800; 900; 1000. 1500.1800 1 2000 B.

7 TpeboBaHus

7.1 Obwwme TpeboBaHuA

7.1.1 NpeHTudnkayms

M3rotoButenb Ao/MKEH NpeaycMoTpeTb MUHUMYM cnegytoLei nHchopmaumm, B TOM Ynucne:

a) MapKupoBKa, 06s3aTesibHasA 419 HAHECEHUS HA KOPMNYC WU Ha Tab/IMuKu NOCTOSHHOTO KPenieHus K
Kopnycy Y3Url.

1) HaumeHOBaHWe N3roTOBUTENA WM TOProBas Mapka U HoMep MoAenu;

2) MakcumasibHoe AnuTenbHoe paboyee HanpshkeHne Uc {No ogHOMY 3HAYEHUIO A1 KaXA40ro BMaa 3a-
LNTBI):

3) poa ToKa: a.c. unmn n/vnun yactoTa;

4) knaccugukaumsa ncnbiTaHuii 1 napaMeTpbl paspsga 415 KaX40ro Buja 3aluTtbl, 3asB/IEHHbIE U3rOTO-
BUTENEeM. 0603HavYaemMble ¥ MapkupyemMble OAHO 3a APYTUM CriefylolmM 06pa3oMm:

- ana venbitadnsa Y3UNM knacca | «ucnbiTaHus knacca I». «/A,p» 1 3HadyeHue Toka B KA. u/vmm
(T1 B NpAMOYrosibHUKE). «/jmp» K 3HaYEeHne ToKa B KA;

- ANs ucnbiTanus Y3WN knacca |l: «ucnbitanus knacca ll». «/m» v 3HaueHne Toka B KA, n/unu «EJ1» (T2 8
NPAMOYTO/IbHUKE). «/M» 1 3HAYEHNe ToKa B KA;
- ansa nenbitTaHns Y3UNM knacca lll: «ncnbitanus knacca ll». «1/oc» n 3HaueHne HanpshxkeHus B kB. n/vnm

«EW» (T3 B NpsAMOYrosibHUKe). «1/0c» 1 3HayeHne HanpshkeHus B KB:

5) ypoBeHb HanpshxeHns 3awuTbl 1/p (N0 0gHOMY 3HAUYEHUIO 415 KaXA0ro Buja 3awuThbl):

6) cTeneHb 3awmThl, 06ecneynBaemMoin o6ooukoli no kogy IP. ecnim cB. 1P20:

7) naeHTUdMKaLns BbIBOAOB UM NPOBOAOB (EC/N He NAEHTU(ULMPOBaHbI MHaYe Ha YyCTPOCTBax).

8) HOMUHa/IbHBIA TOK Harpy3ku /L ana aByxBBOAHbIX Y3UM nnvm ogHoBBOAHbIX Y3UI ¢ pasaenbHbiMu
BBOAHbLIMW 1 BbIBOAHbLIMU BbIBOJAMW.

Ecnn HepocTaToyHO MecTa 1A pa3MelleHns BCell BbllueyKa3aHHON MapKUpoBKW, [OCTaTO4YHO byaeT
HaHecTn Ha Y3WI HaumeHoBaHWe U3roToBUTENSA UM TOPrOBYHO Mapky U HOMep MOoZesnn, a ocTaBLuascsa Map-
KMPOBKA NMEPEHOCUTCS B MHCTPYKLMIO MO MOHTaxXy.

Ecnn Y3UN knaccudmumposaHo 60nee YyeM Mo OAHOMY KnacCy UCNbITaHWA (Hanpumep, UCMbITaHWIo
knacca | (T1) u ucnoiTaHunio knacca Il (T2)). To NPOBOAAT UCMbITAHUSA MO BCEM 3asiB/IEHHbIM knaccam. Ecnu B
3TOM C/lyyae M3roToBWTe b YCTAHOBW/ OAVH YPOBEHb 3aLLUTbl, TO MApPKMPYIOT HaUBbLICLLNIA YPOBEHb 3aluTbI;

b) nHhopmauwusa, npegoctasnsiemMmas ¢ NocTaBAAEMbIM N3geMem:

1) mecTtononoxexuve (cm. 5.4);

2) uncno BBOAOB;

3) cnoco6 ycTaHOBKY;

4) HOMMHaNbHbIV TOK KOPOTKOro 3amMblkaHus /SCCR (3a UCKNOUYeHNeM cnyyaes, ykasaHHbIX B 7.2.5.3):

5) napaMeTpbl 1 XapakTepuCTUKN BHELLHWUX pasbeuHuTeneli (ecnm Tpebyetcs);

6) ykasaTesnb AeicTBMA pasbeauHuTens (Mpu Hanmumm);

7) HanpaB/fieHVe HOpPMasibHOW YCTaHOBKM, €CNN UMEET 3HaueHue;

8) MHCTPYKLUW MO MOHTaXY:

- TUNbI CUCTEM HM3KOoro HanpsbkeHus (TN. TT, IT);

- NpeAycMOTPeHHOE coeauHeHne (Mexay hasoi n HeliTpasibio, has3oin 1 3eMsiein, HelnTpasblo 1 3eMnel,
Mexay hasamm);
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- NacnopTHOe HanpsXeHWe CUCTEMbl MEPEMEHHOIO TOKa M MakCUMasibHbI AONYCTUMbIV YPOBEHb pery-
JIMPOBKM HanpsXeHus, Ha KoTopoe paccuntaHo Y3UM. mexaHuyeckne pasmepbl, AMHA NPOBOAHUKOB U T. A.;

9) Avanas3oH TeMnepaTypbl U BAaXHOCTH (CM. 4.4 1 4.5);

10) HOMMHaNbHasA OTK/YatoLLas cnocobHOCTL CONPOBOXAAOLLEero Toka /6 (Kpome criyyast orpaHMyYnBa-
rowmx Y3un);

11) ocTaTouHbIl TOK /PE;

12) HOMMHaNbHBIA UMNYNbCHBIV TOK Nepexoga /[rans ansa Y3UIM KopoTKo3aMKHYTOro Tvna,;

13) MMHMManbHOe paccTosiHue OT Nt06oi 3a3eMIEHHON NMPOBOASALLEA NOBEPXHOCTU A0 MECTOMO/IoxXe-
Hua Y3UIT;

14) /tax (He o6sA3aTenbHO);

C) uHhopmauus, cogepxallanca B cneumdmkayum Ha nsgenve:

1) HoMuHan BpeMeHHoro nepeHanpsxenns Uv u/mnu tunel cuctem nutanus Y3WI (cornacHo npunoxe-
HWI0 B) 1 COOTBETCTBYIOLLME CXEMbI COEAVHEHNIA;

2) cyMMapHbIii pa3psifiHblii Tok /Tobl Ana MHoronositocHeix Y3UIM (ecnv ycTaHOB/EH U3rOTOBUTENIEM) U
COOTBETCTBYIOLMIA KNACC UCTbITaHWIA:

3) nageHne HanpsHkeHusa AN ABYXBBOAHbIX Y3UIT;

4) yCTOWYMBOCTb K UMNY/bCHBIM NEpPeHanpPsXeHWAM CO CTOPOHbI Harpysku Ans AByxBBOAHbIX Y3UM
(ecnn yctaHoB/IeHa U3roToBUTENEM);

5) cBeeHuss 0 3aMeHseMbIX 3N1eMEHTaX (MHAUKATOPbI, NPeAoXpaHUTeNn u T. 4, eC/in UMetoTCs);

6) CKOpPOCTb BO3pacTaHNa HanpskeHus no BpemeHn du/df, ecnn yctaHoBNeHa M3roToBUTENEM;

7) k0adppMLMEHT TOKa K, eCNIN NHOW, YeM B Tabnuue 20;

8) BuAbl 3awwmThl (418 Y3, nmetowmx 6onee ogHoOro Bnga 3awuthbl);

d) nHchbopmaums, npegocTaBnsemMas U3rotoBuTeNeM A5 TUNOBbLIX UCMbITAHWIA:

1) Ha/IMune KOMMYTUPYIOLLIMX COCTaBNALWMX (CM. npunoxexune C);

2) conpoBoXAatoLmii TOK. OXuaaemblii BO BpeMsi npeaBaputesibHoii 06paboTkmn (S 500 A nnamn > 500 A.
cM. npunoxexue C);

3) ecnun B uenn MHAMKaTOpa COCTOAHUSA WCMOMb3YITCA He cepTUtULMPOBaHHbIE KOMMOHEHTbI, NMe-
Iowme nHAnBMAYyanbHble napameTpbl, U3roTOBUTENb AO/HKEH NpefocTaBUTb COOTBETCTBYHOLIME CTaHAapThbl,
No3BO/IAKOLLME 3TUM KOMNOHEHTaM y4yacTBOBaTb B UCMbITAHUAX:

4) n3onaumnsa 1 anekTpuyeckas NPOYHOCTb U30NAUMN pa3fenbHbIX Lenei,

5) oxngaemblii TOK KOPOTKOTrO 3aMblKaHUs 415 npefBapuTenbHOl 06paboTku cornacHo 8.3.5.3.2.

CooTBETCTBUE NPOBEPSAIOT OCMOTPOM.

7.1.2 MapkupoBka

MapknpoBka fo/mKHa ObiTb HECTMPAEMOl W YETKON W He J0/DKHA HaHOCWUTbCS Ha BUHTbI U CbEMHblE
aetanu.

MpumeyaHne — BrbiuHOM Moay/b Y3UIM He cunTatoT CbeMHOW AeTaslbio.

CooTBeTCTBME NPOBEPSAIOT UCMbITAHUEM MO 8.2.

7.2 Tpe6oBaHWA K 3NEKTPUYECKON YacTu

7.2.1 3awmTa OT NPAMOro NPUKOCHOBEHUA

311 TpeboBaHNA NPUMEHUMBbI K JOCTYNHbIM Y3UM, ecnn makcumanbHoe AnntenbHoe pabouee Hanps-
xeHue Uc npesbiwaeTt 50 B (geiicTBytowee 3HaueHve).

[nsa 3awuTbl OT NPSMOro NPUKOCHOBEHKSA (HeAOCTYNHOCTb TOKOBeAyLwmnx yacTein) Y3UM AonXHO uMeTb
TaKyl KOHCTPYKLMIO, YTOObI €ro TOKOBEAYLLMX YacTei Henb3s 6b110 KOCHYTbCS, korga Y3UI yctaHoBieHo Ans
Ha3Ha4YeHHoI akcnayaTauum.

Y3W. Kpome KnaccuumumpyemMbix UCKTOUNTENBHO ANA HELOCTYNHOIO MOHTaXa, [O0/MKHbI UMETb TaKyto
KOHCTPYKLWMIO, 4TOGbl NOCNe MOHTaXa M NMpPUcoeAnHeHNs Kak A1 HOPMasibHOW 3Kchayatauum TokoBeayline
4yacTy He OblIM JAOCTYMHbI faXe Noc/e CHATUA AeTanei, CHUMaeMbix 6e3 NoMOLLY UHCTPYMEeHTa.

CoefMHeHne Mexay 3a3eMNsaoLWMMY BbiBOJaMU U BCEMU MPUCOEANHAEMbBIMU K HUM JOCTYMHbIMU Ya-
CTAMU JO/IKHO UMETb HU3KOB COMPOTUBIIEHNE.

CooTBeTcTBME NPOBEPAT NcnbiTaHnsaMn no IEC 60529 n 8.3.1.

7.2.2 OcTaTo4HbIN TOK /pE

[ns Bcex Y3UM, cHabXeHHbIX BbIBOAOM /151 3aLIMTHOrO NPOBOAHVKA, OCTATOUHbIA TOK /PE 0O/IXKEH 13-
MepATbCA, Korga BbiBoAbl Y3WUI coefuHeHbl C UCTOYHUKOM MUTAHUSA NPU KOHTPOSIbHOM WCMbITATE/IbHOM Ha-
npsbkeHmmn O REF. ykazaHHOM U3roTOBUTENIEM.
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CooTBeTCTBME NPOBEPSAIOT UCNbITaHNEM no 8.3.2.

7.2.3 YpoBeHb HanpsaxeHus s3awntbl U_

N3mepeHHoe npefesnibHoe HanpsxeHnune Y3UI He f0/MKHO NpeBbillaTh YPOBHA HaMNpPsXXEHUs 3aliuThbl,
YCTaHOBJ/IEHHOIO U3rOTOBUTENIEM.

CooTBeTCTBME NPOBEPSAIOT UCNbITaHNeM no 8.3.3.

7.2.4 Pabounii pexum

Y3WM AomxHO ObiTb CMOCOOHO BblAepxuBaTb 6€3 HefONyCTUMOIO U3MEHEHUs XapakTepucTuk 3afaH-
Hble paspsafHble TOKM Npy nojaye MakCMManbHOro gInTenbLHoro paboyero HanpsxeHns Uc.

CooTBeTCTBME NPOBEPSAIOT UCNbITaHNEM Mo 8.3.4.

7.2.5 PazbeguHuUTENn N MUHANKATOPbl COCTOAHNSA

7.2.5.1 PasbvegnHutenun Y3UM

Y3WUM [omkHbI MMEeTb pasbeAvHUTENn (HapyXHble, MO0 BHYTPEHHUE WAWM UX KOMOGUHaLuK), Kpome
Y3WI. npegHasHavyeHHbIX ana nogcoeamHeHns N-PE B cuctemax TN n/vnm TT. VX doyHKUMOHMpPOBaHWE A0X-
HO KOHTPOJ/INPOBATLCA COOTBETCTBYOLNMN UHANKATOPAMY COCTOSAHUA.

MprYMeHeHe UHAMKATOPOB B X0 U NOCNe HeKOTOPbIX TUMNOBbLIX UCMbITAHUIA OTPaXeHo B Tabnuue 3.

B Tabnuue 3 npuBefeHa MHGOPMaLMA O BKIIOYEHUWN pasbednHuTeNeil B HeKOTopble TUNOBble UCMbITa-
HuA. Tpebyemoe noBefeHVe pa3befuHuTeNei B Xo4e 1 Noc/ie HeKOTOPbIX TUNOBBIX UCMNbITaHWUI NPUBELEHO MO
cooTBeTCTBMIO kpuTepuam F, G, H. J no Tabnuue 4 n nposepsieTca ucnbiTaHnsamm no 8.3.5.

7.2.5 2 Tennosas 3awuta

Y3UM gomkHbl 6bITh 3aluLleHbl OT neperpesa nNpu BbIXOAE U3 CTPOS WK NepeHanpsXeHun. Takue uc-
nbiTaHUS He NPoBoAAT Ha Y3UI. cogepxalymx ToNbko KOMMYTUPYHOLME KOMMOHEHTbI n/vnwn Y.

CooTBeTCTBME NPOBEPSAIOT UCNbITaHNeM no 8.3.5.2.

7.2.5.3 lNoBeaeHve Npy KOPOTKOM 3aMblKaHUN

Y3WM gomkHO NMbo oTKa3aTb, He CO3AaB ONacHbIX YCNOBWIA, MO0 BblAepXaTb OXMAAEMblE TOKM KOPOT-
KOro 3aMblKaHWs, KOTOPbIe MOTYT BO3HUKHYTb B CUCTEME NUTaHWUS npu nospexaeHun Y3UI.

CooTBeTcTBME NPOBEPSAIOT UcnbiTaHnem no 8.3.5.3. 8.3.5.3.1 n 8.3.5.3.2.

McnbiTaHve no 8.3.5.3.1 npoBOAAT TOMILKO B TOM C/lyyae, ecnv ycTaHOB/IEHHAasA HOMUHaIbHaa OTKoYa-
foLaa cnocobHOCTb CONPoBOXAatoLero Toka /fLmeHee, yem ucnbiTaTeNbHbIN TOK.

3TV UCNbITaHUA He NPOBOAAT Ha Y3WUI. knaccucmumpyembix 418 HAPYXHOW YCTaHOBKM U HEAOCTYNHOro
MOHTaXa, a Takke ansa Y3WIM. npegHasHavyeHHbIX ana nogcoeamHeHns N-PE B cuctemax TN u/wnn TT.

7.2.5.4 NHpmKaTopbl COCTOAHMSA

M3rotoBuTenb AOMKEH NpefocTaBuTb MHOpMauuMilo O nopsake yHKLMOHMPOBAHWUA uHAuKaTopa u
npeanpyHUMaemMbIX 4eNCTBUAX NPU U3MEHEHUWN MHAMKALUW COCTOSHUSA.

NHAMKaTOp COCTOAHMS MOXET COCTOATb M3 BYX YacTei (04Ha U3 KOTOpbIX ABMSETCA HE3AMEHSEMON),
COEMIHEHHbIX 3/1IEMEHTOM CBSA3U, KOTOPbIA MOXET 6blTb MexaHWYeCKUM, ONTUYECKUM, 3BYKOBbIM, 3/1EKTPO-
MarHUTHbIM 1 T. A. HeszameHsemasn yacTb MHAMKATOpa COCTOSIHUA [O/MKHA ObiTb CNOCO6Ha K cpabaTbiBaHWio
He meHee 50 pas.

MpumeyaHne — [eiicTBUE 3/IEMEHTA CBA3W, KOTOPbIV YNPaB/seT HesamMeHsIeMOM YacTbio MHAMKATOPA COCTO-
SHVS. MOXET BbITb MMUTUPOBAHO He AeliCTBMEM 3BeHa 3aMeHsieMoil yacTy Y3UI. a fpyrum cnoco6oMm, Hampumep aBTo-
HOMHBIM 3/1EKTPOMArHUTOM W/ NPYXKVHON.

Ecnn Ha MHAVKaLMI0 NPUMEHAEMOro TUNa MMEETCSt KOHKPEeTHbI cTaHAapT, TO He3aMeHsieMas 4yacTb
MHAMKATOpa COCTOSAHMA A0/HKHA OTBevyaTb TpeboBaHMAM 3TOro cTaHzapTa, Npy 3TOM MHAWKATOP COCTOSHUSA
[o/KeH 6bITb UcMbITaH Ha 50 onepauuii cpabaTbiBaHKS.

7.2.6 ConpoTuBsieHne n3onaunu

ConpoTuBnexue nsonauum Y3UM fo/mKHO 6bITb JOCTATOUHbIM C TOYKM 3PEHUS 3aLUUTbI OT TOKOB YTEUKM
1 NPSAMOro MPUKOCHOBEHWSA.

CooTBeTCTBME NPOBEPSAIOT UCNbITaHNeM no 8.3.6.

7.2.7 SneKTpuyeckaa NnpovYHOCTb U30Naumn

DnekTpuyeckast NPOYHOCTb U30/1ALMM AODKHA ObITb 4OCTATOYHONM C TOUKW 3pEHMS YCTOMYMBOCTU K MpPO-
6010 1 3aWmTbl OT NPAMOro KOHTaKTa.

VcnbiTaHne npoBoaAT B COOTBETCTBUMY C 8.3.7.

7.2.8 NMoBepeHune Y3UM B ycnosuax BIMH

Y3WIN fo/mkHO Bblgepxartb Bce ucnbitaHns Ha BMNH no 8.3.8.1 1 8.3.8.2 n cooTBETCTBOBATL OMpeeneH-
HOMY KpuTeputo no Tabnuuam npunoxeHus B n 8.3.8.1 n 8.3.8.2.

u
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MpumeyaHne 1— NcnbitaHus no 8.3.8.1 1 8.3.8.2 He yunTbIBatOT Cyyast BO3HUKHOBEHWA UMMy 1bCa O4HOBpPE-
MeHHo ¢ BIH.

Y3WM fo1KHO BblAepXnBaTh NepeHanpsixeHus, Bbi3BaHHbIe NOBPEXAEHNAMMN UM MOMEeXaMu B BbICOKO-
BO/IbTHOW cucTeme, NMM60 He co3faBaTb OMACHOCTM yfapa B ciyyae oTkasa.

Y3WUM. gna KoTOpbIX M3roTOBUTE/Nb B CBOEN WHCTPYKLUUWM YCTAHOBW BO3MOXHOCTb UX NPUMEHEHWs B
cuctemax TT mMexay HeliTpanbio u PE Bbilwe rnaBHoro YAT. fo/MKHbI OTBEYaTb KPUTEPUID COOTBETCTBUA MO
BMAY, yCTaHOBNEHHOMY 8.3.8.2.

MpumeyaHne 2— BbllweykazaHHOE OXBATbIBAET Ha3HauYeHWe cornacHo nyHkTy 534.2.3.3 IEC 60364-5-53 [4J.

7.2.8.1 BINH. BbI3BaHHbIe NOBPEXAEHUSAMU WM NOMEXaMn B HU3KOBO/IbTHOM cuCTeMe
[Ona Y3UM. Uc koTopbIx paBHO unu 6onee Uv 3TO UCNbITaHWE HE NPOBOAAT.
CooTBeTcTBME ycTaHasnusatT no 8.3.8.1.

7.2.8.2 BINH, BbI3BaHHbIE NOBPEXAEHNAMN B CUCTEME BbICOKOTO (CpeAHero) HanpsKeHus
[Ona Y3UN. Uc koTopbix paBHO unu 6onee Uv 3TO UCNbITaHWE He NPOBOAAT.
CooTBeTcTBME yCcTaHasnMsaT no 8.3.8.2.

7.3 TpeboBaHUsA K MOXaHUYeECKOW YacTu

7.3.1 MoHTax

Y3WMN fomxHbl 6bITb CHabXeHbl cpeAcTBamu 418 MOHTaXa, 06ecneymBaloLLMMy MeXaHUYECKy0 Hafex-
HOCTb.

Bo n3bexaHne oWnMB0YHOr0 COUTIEHEHNSA BTbIYHLIX MOAY/ el C pO3eTKaMu AO/IKHO OblTb NPEAyCMOTPEHO
MexaHn4yeckoe KoaMpoBaHMe/610KNpoBKa.

CooTBeTCTBME NPOBEPSAIOT OCMOTPOM.

7.3.2 BUHTbI, TOKONPOBOAALLNE YACTN U COeAUHEHMSA

CooTtBeTcTBME 8.4.1 NPOBEPAOT OCMOTPOM U NPOBHBLIM MOHTEXKOM.

7.3.3 BHelWwHne coeguHeHns

OfIeKTpryeckKne coeMHeHNA BO3MOXHbI C MPUMEHEHUEM OLHOTO U3 CneayroL X CPeaCcTs:

- BWHTOBBIX 32XVMOB U 6ONTOBbLIX COeAVHEHWIA;

- 6e3BUHTOBbIX 3aXVNMOB;

- COefiVHEHWIA, NPOKa/IbIBAOLLNX U30MNALNIO;

- MOCKNX 3aXMMOB BbICTPOro COeANHEHNS:

- KOHLIOM NPOBOJIOYHOTO BbIBOAA;

- APYrux paBHO3MMEKTUBHBIX CPEACTB;

- WAW CTaHAAPTU30BaHHbIX BUIOK M/MAW LUTENCENbHbIX PO3ETOK.

BbIBOAb! [0/MKHBI UMETbL KOHCTPYKLUIO, 06ecneunsaroLlyo BO3MOXHOCTb NPUCOeMHEHUS NPOBOAHNKOB
HaMMeHbLLero n HanbosbLLEro NONepPeyHoro ceyexus no 8.4.2.

BbiBOABI f0/MKHBI NPUKPenaTbes K Y3UI Takum 06pa3om, YTo6bl OHW He pasbanTbiBannCh Npu 3aTAru-
BaHUW MW OTMYCKAHUN KPENeXHbIX BUHTOB Un 6/10KUPYIOLWUX raek. s ocnabneHns KpenexHbiX BUHTOB Un
610KNPYIOLWNX raeK MOXeT NMOHaA06MTECSA MHCTPYMEHT.

a) BbiBoAbl AN1A BHELHUX NPOBOAHNKOB AO/MKHbI OblTb TAKUMMW, YTOOBI NPV NMPUCOEAMHEHHbIX NPOBOAHM-
Kax rapaHTMpoBaTb He06X0AMMOE KOHTaKTHOE AaB/ieHNe NOCTOSAHHO. BbIBOAbI AO/MKHbI 6bITb NErKOAOCTYMNHbI
B NPeAyCMOTPEHHbIX YC/TOBUAX SKCMIyaTauuu,

b) cpeAcTBa ANA 3axMMa NPoBOAHWKOB B BbIBOAAX HE AO/MKHbI MCMOMNb30BaTbCA A5 uKcauny gpyrux
KOMMOHEHTOB, XOTA OHW MOTYT (DUKCUPOBATL BbIBOAbI U NPENATCTBOBaTL WX BPaLLEHWIO;

C) BbIBO/bl O/KHbI 06/1aaTb COOTBETCTBYIOLLEN MEeXaHU4eCcKol NPOYHOCTLIO;

d) BbIBOAbI [O/MKHbI UMETb TaKyl0 KOHCTPYKLMIO, YTOObI MpU 3aXMMme NpoBOAHMKA HE Bbli3blBaTb €ro no-
BPEXAEHUIA.

€) BbIBOAbI AO/IKHbI UMETb TaKylo KOHCTPYKLMIO, YUTOObI NPOBOAHMK 6blN1 HAAEXHO 3axaT Mexay meTtas-
NINYECKMMU NMOBEPXHOCTAMY,

f) BbIBOAbBI AO/MKHbI UMETb TakKyld KOHCTPYKLUMIO W pacnofioXeHne, YToObl HW XECTKUA CMIOLWWHOW, Hu
CKPYY€EHHbI/i MHOTONPOBOJIOYHBIA NPOBOAHWUKN HE MOI/IN BbICKO/Ib3HYTb MNPV 3aTATMBAHUN KPENeXHbIX BUHTOB
N raek.

7.3.3.1 BwuHTOBbLIE BbIBOAbI

a) BWHTBI 1 railku Ana 3axuma nNpoBOAHUKOB AO/MKHbI MMETb MeTpuyeckyt pesbby I1ISO waun gpyryo,
aHaorMyHyo Mo Lwary n MmexaHu4eckoi npoyYHoOCTH
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MpumeyaHne — MOXHO MUCMOMb30BaTh pe3bbbl Sl, BA. UN. NOCKO/bKY OHY (DaKTUUYECKN aHas10ryHbI Mo Lwary
1 MexaHM4ecKoli MPoYHOCTU pe3bbe 1SO;

b) BbIBOAB! AO/MKHBI OblTb 3aKpenieHbl UM PacrnonoXeHbl TakuM 06pa3om, YTO6bl NpY 3aTArMBaHUN u
ocnabneHun KpenexHblX BUHTOB UM Fraek OHW He MOT/IN BbINACTb U3 MeCT UX kpenneHusa k Y3UI.

[JaHHble TpeboBaHUA He 03Ha4alT YTO KOHCTPYKUMS BbIBOAOB AO/HKHA UCKOYATb UX BpalleHne uam
CMelleHne, ogHako noboe nx nepemMelleHme Ao/MKHO 6biTb B OCTATOYHOM CTENEHU OrpaHUYeHo, YTobbl 1c-
K/THYNTb HECOOTBETCTBUE TPeOOBaHUAM HACTOALLEro cTaHgapTa.

[na npegynpexaeHus ocnabneHns 3axuma fOCTaTOYHbIM CUMTAOT NPUMEHEHVE U30/IMPYHOLWEro KOM-
nayHga uau cmosibl Npu YyCoBuK, YTo;

- 9TV CpeAcTBa He NOABEPralTCA Harpyskam nNpu HOpPMasibHOM akcnayaTauum;

- Ha Ux a(pheKTUBHOCTb HE BAMSIOT TEMNEpPaTypbl, UMEIOLLNE MECTO B CaMblX HE61aronpuaTHLIX YC0-
BUSIX. YKA3aHHbIX B HACTOSILLEM CTaHAapTe.

C) BUHTbI WA ravikv BbIBOAOB, MpefHa3HauyeHHbIX 415 NOACOEANHEHNA 3aLMTHbIX MPOBOAHNKOB, AOJIXK-
Hbl 6bITb CTOMKMMMN K CAMOOTBUHUYNBAHWIO;

d) BUHTbI HE JO/MKHBI OblTb U3rOTOBMIEHLI U3 MATKOTO MW NOABEPXEHHOrO TEKyYeCTn meTasna, Takoro
KaK LiMHK Nan antoMyHWi.

CooTBeTCTBME NPOBEPAIOT OCMOTPOM U UCMbITaHnem no 8.4.2.1.

7.3.3.2 Be3BUNHTOBbIE BbIBOAbI

BbIBOABI AOKHBI UMETb TaKyto KOHCTPYKLMIO, YTOObI;

a) KaxAblii NPOBOAHMK GblN 3aXaT OTAE/NMbHO. [TPOBOAHMKM NOACOEANHAT UM OTCOEAMHSIIOT G0 BCe
0iHOBPEMEHHO, NGO KaxXAblii N0 OTAENbHOCTY;

b) 6bl1a BO3MOXHOCTb HaZEXHO 3axaTb Nt060e YMC0 NPOBOAHMKOB BM/IOTh A0 MakCUMasbHO Npepa-
YCMOTPEHHOTO.

CooTBeTCcTBME NPOBEPAIOT OCMOTPOM W UCMNbITAHNEM cornacHo 8.4.2.2.

7.3.3.3 CoegunHeHuns, npokasblBatoLLe N3onaumo

CooTBeTCTBME NPOBEPAIOT OCMOTPOM U UCNbITaHMeM no 8.4.2.3.

7.3.3.4 Nnockne 3aXunMbl 6bICTPOro COeAUHEHNS

CooTBeTCTBME NPOBEPSOT OCMOTPOM U UCMbITAHNEM NO 8 4.2.4 (Ha pacCMOTPEHUN).

7.3.3.5 CoefiMHeHne KOHL,OM MPOBOJIOYHOrO BbIBOAA

CooTBeTCcTBME NPOBEPSAIOT OCMOTPOM U UCTbITAHNEM Mo 8.4.2.5.

7.3.3.6 CtaHOapTn30oBaHHbIE BUIKN UYWM LUTENCESIbHbIE PO3ETKN

Bunkun v wtencenbHble Po3eTKM A0/MKHbI OTBEYaTb TpeboBaHMAM COOTBETCTBYOLLUX MEXAYHapO4HbIX
UNN HauMoHanNbHbIX cTaHdapToB (Hanpumep. IEC 60884-1 [6]. cepua IEC 60320 [7]).

7.3.4 Bo3gylHble 3a30pbl U PACCTOAHUSA YTEUKN

Y3WM fomxHbl UMeTb AOCTaTOUYHblEe BO3AYLUHbIE 3a30Pbl U PACCTOAHUSA YTEUKU.

CooTBeTCTBME NPOBEPSAIOT UCMbITaHWeM no 8.4.3.

7.3.5 MexaHunyeckass NpoYHOCTb

Bce getanu Y3UI, nmelowme OTHOLEHME K 3aliuTe OT NPAMOro NPUKOCHOBEHUS, [O/KHbI 06/1agaTthb
[OCTaTOYHOWN MexaHW4ecKon NMPOYHOCTbLIO.

CooTBeTCTBME NPOBEPSAIOT OCMOTPOM U UCMbITaHneM no 8.4.4.

7.4 TpeboBaHuS K YyCNOBUAM OKpYXaloLein cpedbl 1 matepuanam

Y3 pomkHbl OYHKLNOHWPOBATL YA0OBIETBOPUTENIbHO B YCMIOBUAX 3KCNyaTauun, ykasaHHbIX B pas-
nene 4.

7.4.1 3awuTa, obecneunBaemas ob6onoukoii (kog IP)

Y3UM AomkHbl 6bITb CHabXeHbl 060/104KO 4N1A 3alMTbl OT NonagaHus TBepAblX NOCTOPOHHUX Mpef-
METOB ¥ NPOHWKHOBEHUSI BOAbl, 0603HAaY€HHOI kOAOM IP. yCTaHOBEHHbIM N3rOTOBUTENEM.

CooTBeTCcTBME NPOBEPSAIOT OCMOTPOM W UCNbITaHnem no 8.5.1.

7.4.2 TennocTolKoCcTb

Y3WM ponxHbl 061ajaTh AOCTATOYHOW TENSI0CTONKOCTLHO.

CooTBeTCcTBME NPOBEPSAIOT UchbiTaHnem no 8.3.5.1—8.3.5.3.

7.4.3 OrHecTONKOCTb

M3019UMOHHbIE YacTu Kopnyca A0/KHbI 6bITb HEBOCMIAMEHAEMbIMU UM camo3aTyXatoLLUMU.

CooTBeTCcTBME NPOBEPAIOT UCTbITaHNEM Mo 8.5.4.

7.4.4 TPOKMHTOCTOMKOCTb

WNHAEeKC TPeKMHrOCTOMKOCTM M30MALMOHHBLIX MaTepuanos, KOTOpble MOryT CO34aTb NPOBOAALLMA NyTb
MeXAay 3NeKTPUYEeCKUMIN COeVHEHUAMMU, NPOBEPSAIOT UCTbITaHnem no 8.5.5.

13



FOCT IEC 61643-11—2013

B vcnbiTaHnM MeT HeO06X0AMMOCTH, €C/IN PACCTOSHME YTEUYKU PABHO ABOWHOMY 3HAYEHUIO, yKa3aHHOMY
B 8.4.3 nnu 6onblUe ero, UNKU B ciyvyae, ec/v U30NSALUOHHBIM MaTepuasioM sBAsSieTCA kepamuka, cnoga um
aHanornyHblil maTepuarn.

7.4.5 DnekTpomarHuTHas coBmecTumocTb (AMC)

7.4.5.1 YCTOAUYMBOCTb K 3N1EKTPOMArHNTHLIM NoOMexam

Y3WM, kak He cogepxalyme, Tak U cofepxaline 3/1eKTPOHHbIE Lienu, B KOTOPbIX BCE KOMMOHEHTHI nac-
CMBHbI (Hanpumep, AMOAbI, PE3UCTOPbI, KOHAEHCATOPbLI, MHAYKTOPbI, BApUCTOPbLI U APYr1e UMMYNbCOCTONKME
KOMMOHEHTbI), HE YYBCTBUTE/IbHbI K 3/1€KTPOMArHUTHbIM NOMexaMm, OXnaaeMbiM B HOPMasibHbIX YC/T0BUAX IKC-
nayartauum. No3TOMy MCNbITAHWI HA MOMEXOYCTOWUMBOCTb He TpebyeTcs. Y3UN. copepxalive 4yBCTBUTE/b-
Hble 3/IEKTPOHHbIE Lienu, COOTBETCTBYIOT cTaHgapTam cepumn IEC 61000.

7.4.5.2 NMomexosmuccus

Y3WM. kak He cofepxallune, Tak 1 cofepxallne 3NeKTPOHHbIE Lenu, KOTOPble He reHepupyoT Npu Hop-
MasibHOl 3KcnlyaTaln OCHOBHbIE YacTOTbl CBbille 9 KL, MOryT reHepupoBaTb 3/1IEKTPOMArHUTHbIE NMOMEXMU
TO/IbKO B XOA€ 3alUWTHbIX onepaunii. ANMTenbHOCTb TakMx MOMEX COCTaB/ISIET OT HECKOJIbKUX MUKPOCEKYHA
[0 HECKONIbKUX MUMSINCEKYHA,.

YacTtoTy, YpoBEHb U NOCNEeACTBUSA Taknx U3NyYeHUli cUMTatoT HOpMasibHOW 3M1EKTPOMArHUTHOW cpenoit
HW3KOBOJIbTHbIX YCTAHOBOK. [103TOMYy TpeboBaHUsA K MOMEX0aMMccumn cobioaeHbl 1 MPOBEPKU He TPebyoT.

Y3WI. copepxaliue aneKkTpOoHHbIe Lenu, BbIMOMHSALWNE KOMMYTaUNOHHY YHKLMIO Ha YacToTe 9 Kl
1 Bbllle, COOTBETCTBYIOT cTaHgapTam cepun IEC 61000.

7.5 [JononHutenbHbie TpeboBaHna K Y3UI cneumanbHbiX KOHCTPYKLU WA

7.5.1 1ByxBBOAHbIO N 0AHOBBOAHbIE Y3UI ¢ pa3genbHbiMY BBOAHbIMU/BbIBOAHBIMU 3@XNUMaMu

7.5.1.1 HoMuHanbHbIM TOK Harpy3km /L

M3roToBuTENb AO/MKEH YCTAHOBUTH HOMUHASIbHBIV TOK Harpy3Ku.

CooTBeTCTBME NPOBEPAOT MUCMbITaHMeM o 8.6.1.1.

7.5.1.2 MosepgeHue Y3UI npu neperpyske

Y3WI He Ao/mkeH nospexgarbCcs npu neperpyskax, CrydHatowmnxca B HOPMasibHbIX YC/I0BUAX 3KCMya-
Taumn.

CooTBeTCTBME AaHHOMY TpeboBaHMO NPOBEPSAIOT UCNbITaHMeM Mo 8.6.1.2.

7.5.1.3 HOMMHasbHbIN TOK KOPOTKOrO 3aMblKaHWS CO CTOPOHbI Harpy3ku

Y3WM go/mkHO 6biTb CNOCO6HO NMponyckaTb TOKM KOPOTKOrO 3aMblKaHWS CO CTOPOHbI Harpysku [0 Tex
nop, noka oHW He ByAyT OTKNOYEHbl NM60 camum Y3UI. NM60 BHYTPEHHUM WM BHELLHUM pasbefuHUTENIEM.

CooTBeTCTBME NPOBEPAT UCNbliTaHNemM no 8.6.1.3.

7.5.2 NcnbiTaHna Ha ycroBusa okpyxatueli cpegbl gna Y3UIM HapyXHOro UCNosIHEHNSA

Y3WIM HapyXHOTO UCMOMHEHUS [O/DKHbI ObITh YCTOWUMBLI K Y®-U3/TyYEHNIO U KOPPO3UU.

MeToaukn ncnbiTaHnii no 8.6.2 n npunoxeHno F.

7.5.3 Y3UIM ¢ pa3genbHbIMU 3N1eKTPUYECKN U30IMPOBAHHBIMU LEensamm

Ecnn Y3UM copepxuT Lenb, 3N1eKTPUYECKM U30MPOBAHHYI0 OT N1aBHON Lenu, U3roToBUTE b AO/MKEH
npefocTaBnTb MHPOPMALMIO O HAMPSXKEHUN U3ONALMN 1N INEKTPUYECKOW NMPOYHOCTY U30AALMKU Mexay Lens-
MU. a Takke 0 COOTBETCTBUMN KOHKPETHbLIM CTaHAapTam.

Ecnn Y3UM copepxuT 60nee AByX Takux Lienei, MHopmaums AomkHa 6biTb N0 KaXAol koMbuHaumumn
uenei.

M3onauma u anekTpuyeckas NPoYHOCTb U3ONALUUN MEXAY rMaBHbIMU LensaMyu 1 pasfesibHbIMU N3011po-
BaHHbLIMW LLEeNsaMN SO/KHbI NOABEPrHYTLCA MUChbiTaHMaM no 8.3.6 n 8.3.7.

7.5.4 Y3 KOpOTKO3aMKHYTOrO TMna

Takne Y3UIM fomkHbl 6bITb CNOCOGHLI BblAepXaTb UCMbITaHNE TOKOM KOPOTKOro 3amblkaHus nmpu 3a-
[aHHOM HOMWHa/IbHOM TOKE KOPOTKOrO 3aMblkaHWsA Mocne BO34eNCTBUS HOMUHANLHOMO MMMYNbCHOMO TOKa
nepexoga /,rab.

COoOTBeTCTBME NPOBEPSAIOT UCMbITAHMEM Mo 8.6.4.

7.6 fononHutenbHble TpeboBaHus Kk Y3UN, npegnaraemMble U3roToButenem

7.6.1 OfHO- M ABYXBBOAHbIO Y3UI

7.6.1.1 CymmapHbIii pa3pagHblid Tok /Tobl (MrmoronontocHbix Y3WIM)

[aHHoe ucnbiTaHe NPoOBOAAT TO/IbKO B TOM C/lyyae, €Ccnv U3roToBUTE/lb ycTaHaB/IMBaeT CyMMapHbIii
paspsifHbIl TOK.
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CootseTcTBMe NpoBepsAtoT no 8.7.1.

7.6.2 1ByxBBOAHBLIB Y3UI

7.6.2.1 MapeHne HanpsxeHns

MafgeHve HanpsXXeHna NPoBepAtoT no 8.7.2.

7.6.2.2 CnocoBHOCTb BblAepXMBaTb UMMY/bCbl CO CTOPOHbI Harpy3Kku

Ecnu nsrotosmTens onpegenseT CnoCOOHOCTb BblAepXnBaTb UMNY/bCbl CO CTOPOHbI HArpysku, T0 COOT-
BETCTBME NPOBEPSIOT no 8.7.3.

7.6.2.3 CkopoCTb BO3pacTaHus HanpsbkeHus du/dt

Ecnun n3rotoButens yctaHasnmeaeT 3HavyeHne du/dt gns asyxsBofgHoro Y3WM. nmetoLiero ycTpocTso
pasBA3KM, TO 3TO 3HAYEHME NPOBEPSIOT Mo 8.7.4.

8 TunoBble UCMbITaHUS

TunoBble UCMbITAHUA BbINOMHAIT Ha Tpex obpasuax No KaXAOoMY LMKy UCMbITAHWIA, Kak ykas3aHo B
Tabnuue 3. B npegenax ogHOro uukna ucnbliTaHUs NPoBOAAT B MOPsiAKe, yCTaHOBMEHHOM B Tabnuue 3. lMo-
PAOOK LIMKNOB MOXET MeHAITbCA. McnbiTaHne 3aXMMOB NPOBOAAT Ha Tpex obpasuax 3aXuMOB AN15 KaXAoro
TMNa KOHCTpyKummn 3axuma. (Y3UM ¢ He MeHee yem Tpems OAWHAKOBbLIMU 3aXUMamy COOTBETCTBYET 3TOMY
TpeboBaHuio).

O6pasel, Bbiaepxan LMK ucnbitaHuii no Tabnuue 3. ecniv BbINO/HEHbI Bce TpeboBaHMS COOTBETCTBYIO-
LMX pa3fenoB U AOCTUTHYT KpUTEpPUil COOTBETCTBUS.

Ecnn Bce o6pasubl Bblgepkann BCe WCMbITAHWSA LMKAa, 3HauuMT KOHCTpykuusa Y3WUI cooTBeTcTBYeT
npegbsasnsembiM TpebosaHusaM. Ecnn asa unu 6onee ucnbitaTeslbHbIX 06pa3sL0oB He BblAepXasin UChbITaHUSA
uvkna, torga Y3WI He cooTBeTCTByeT TpeboBaHMAM JaHHOro cTaHjapTa.

B cnyyae ecnu xota 6bl 0avH obpasel, He BblAepXas UuKa UCNbITaHWi, TO 3TO UCMbITaHWe U npeg-
LIecTBYOLME eMy W3 3TOr0 UCMbITATENbHOIO LMKAA, KOTOpble MOrW 6bl MOBAMATbL Ha pesynbTar JaHHOro
ucnbiTaHus, cnegyeT NOBTOPUTb Ha TPEX HOBbIX 06pasuax, v Ha 3TOT pas H1 oAvH obpasel, He AO/MKEH ObiTb
oTbpakoBaH.

KoMnnekT u3 Tpex o6pa3LoB MOXET ObITb MCMO/b30BaH B NOCAEAYIOLMX LMKAaxX UCNbITaHUii No ycMmo-
TPEHN0 U3roTOBUTENA.

MpumeyaHne — 1A UCMbITaHUA HA KOPOTKOE 3aMblkaHue No8.3.5.3 TpebyrTcs cneumanibHO NoAroTOB/IEHHbIE
obpasupl.

Ecnn Y3UM aABnseTca HEOTHEM/IEMOI YacTbi U3AeNns, COOTBETCTBYHLLEro APYroMy cTaHAapTy, TO
TpeboBaHWsA Apyroro ctaHgapTa AO/MKHbI PACNPOCTPAHATLCA Ha Te YacTu U3AeNns, KoTopble He NpuHaanexar
Y3UM. CermeHT Y3UNM B n3genumn fomxkeH otsevyarb obwmm tpebosaHmam (7.1). TpeboBaHUAM K aneKkTpuye-
cKkoli yactun (7.2), ycnoBmuam okpyxatwowiein cpeapl n matepuanam (7.4) HacTosiwero ctaHgaprta. TpeboBaHus
[Apyroro ctaHgapTa K MexaHW4eckoi Yyactu fo/mMkHbI ObiTb Takke NpuMeHnMbl K Y3UM.

8.1 O6uime ycnoBusa ucnbiTaHni

Ecnu He ykasaHO WMHOe, TO cnejyeT Nonb30BaTbCA METOAMKON BbICOKOBOJIbTHLIX MCMbITaHui no IEC
61180-1.

Ecnv He yka3aHO WHOe, 3HaYeHVs NepeMeHHOro Toka, NpvBefeHHbIe B HACTOSALWEM CTaHAapTe, SBNAIOT-
cA feiicTByOLWMMUA.

MoHTax Y3WUI 1 anekTpuyeckme coeiMHEeHNs BbINOHAOT MO UHCTPYKLMAM U3rOTOBUTENA.

He A0/HKHO NPYMEHATBCA HUKAKOTO BHELUHEro OXNaX4eHUs Win Harpesa.

VcnblTaHne NpoBOAAT Ha OTKPbLITOM BO3Ayxe Npu TemnepaType okpyxawuero Bosgyxa (20 +15) °C,
€C/IM He yKa3aHo VHoe.

Ecnu He yka3aHO WHOe, BO BCEX WCMbITaHUSX, rae TpebyeTca UCTOYHWK nuTaHua npu L/REF nan Uc uc-
nbiTaTenbHbli gonyck Ha UREF nnn U: gomkeH coctasnsTb MUHYC 5 %.

Mpwu ncnbiTaHn Y3UI co BCTPOEHHbIMU kabenamv nocnefHue no Beel A/IMHe CYATAOT YacTblo UCMbI-
Tyemoro Y3Url.

Bo Bpems ncnbiTaHua o6cnyxumsaHme nnun pasdopka ¥Y3UM He gonyckatoTcs. Bee pasbeanHutenn Y3UM
[OMXHbI 6bITb NOA06pPaHbI, Kak Toro TpebyeT U3roToBUTENb, U MNOACOEANHEHDbI /18 UCMbITAHUSA COrNacHo Ta-
6nmue 3.

Bce uncnbiTaHnsa [O/MKHbI NPOBOAUTLCA AN KaXOro BuAa 3aluTbl, YCTAHOB/EHHOIO U3rOTOBUTENEM.
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Ecnn Heckonbko BUAOB 3alLUThbl UMEKT OANHAKOBbIE CXEMbI, MOXHO 060ATUCL OAHUM UCNbITAHUEM 415 BUAA
3almMTbl Hanbosiee He6NaronpUSATHOM KOHCTPYKL MM, NCNO/b3yS HOBble 06pasLbl.

[ns MHOropexumHbIX yCTpoicTB (Hanpumep, TpexdasHbix Y3UI), B KOTOPbIX 3aUTHbIA KOMMOHEHT
3/IOKTPOCXEMbI MAEHTUYEH ANSA 3alMTbl AAHHOTO BUAA, UCMbITAHWE KaXAoi us Tpex a3 3aMeHsieT ncnbita-
HMe Tpex 06pasuoB.

Onsa Y3UIM c o603HavyeHHbIM BbiBOAOM N. KOTOpbIE MOXHO MCMOMb30BaTb B cucTeMax 6e3 pacnpege-
NNTENbHON HEeRTpann No MHCTPYKUMM M3roToBUTENs, noTpebyeTcs oTAenbHOe UcnbiTaHne Ans Buja 3awmTbl
L-PE c oTK/Il04YEHHOW HelTpasbio.

Ecnu cornacHo ta6nuue 3 TpebyeTcs NpuMeHeHUe nannpocHoi Gymaru.

- [ona ctaymoHapHbix Y3UIM nannpocHas 6ymara fosmkHa 6biTe NpukpensieHa Ha pacctosHum (100 + 20)
MM CO BCEX CTOPOH 0o6pa3ua, KpOMe MOHTaXHOI NOBEPXHOCTH;

- ANns nepeHocHbiX Y3WI nanvpocHaa 6ymara fo/bkKHa NAoTHO o6epTbiBath Y3WI co BCeX CTOPOH,
BK/HOYAs OHO.

Ecnn Tpebyetcsa no tabnuue 3, TO MeTaIIMYECKNIA 3KpaH AO/HKEH pacnonaraTbCs No ctopoHam Y3UTM
Ha MWHMMasIbHOM PaccTOsiHUM COrflacHo nepeuncnenus bl3, 7.1.1). Bce getanu, BKOYas paccTosHUS yaa-
NIeHNs MeTan/Inyeckoro akpaHa oT Y3UI. fo/mkHbl 6biTh yKa3aHbl B MPOTOKO/IE UCMbITAHWUIA. XapaKTepUCTUKM
MeTasI/INYECKOro aKpaHa crefyoLne;

CTpyKTypa,;

- TKaHas NPOBOJIOYHASA CeTKa;

- NepcopMpoBaHHbI NNCT MeTanna Winm MeTananyeckas ceTka.

CooTHOLeHne ceTyaToii/obein nosepxHocTu; 0.45—0.65.

Pa3wmep otBepcTusa He 60nee 30 MM2.

MokpbITVe; 6e3 NOKPLITUS UM NPOBOASLLEE MOKPbITHE.

ConpoTus/eHne; CONPOTUB/IEHNE MEXAY Camoli fasibHeR TOUKOW MeTaslIMYecKoro akpaHa y TOYKol ero
COeANHEHNS [O/MKHO OblTb AOCTATOYHO HU3KMM, YTOObI HE OrpaHMyMBaTh TOK KOPOTKOTO 3amblkaHWUsA SKpaHu-
pOBaHHOW Lenu.

MeTannunyeckuii akpaH coefuHeH yepes3 npegoxpaHutens glb/gG Ha 6 A ¢ 0AHMM K3 BbIBOAOB WCMbI-

Tyemoro Y3UM (pucyHok 1). Mocne kaxwon nogayn KopoTKOro 3aMblKaHWSl 3KpaH MOACOEAMHAT K ApYroMy
BbiBOAY Y3UII.

T - WCTOYHUK TOKA MPOMBbIWIEHHOW YacTOThbl; 2 — MeTan/IM4yeckuiti akpaH; 3 -m npejoxpaHutens Ha 6 /1; 4 — Y3UI;
a - paccTosHue Mexjy 3KkpaHom u Y3UMN

PucyHok 1 — VicnibitatenibHas yCTaHoBKa C METaUI/TMHECKUM 3KPaHOM

ECNu M3roTOBUTE/Nb YCTAHABNMBAET pasHble TPe6OBaHUA K BHELIHAM pasbeiuHUTENsIM B 3aBUCUMO-
CTW OT OXWAAEMOro ToKa KOPOTKOrO 3aMblKaHWs CUCTEMbI NUTaHUS, BCE COOTBETCTBYIOLIME UCTbITATE/IbHbIE
UMKNbl AO/MKHbLI NPOBOAUTLCS A5 KAXA0M KOMOMHALMM TpebyeMbiX pasbeavHUTEeNein 1 0XUAAeMbIX TOKOB
KOPOTKOTO 3aMblKaHus.
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Ha npoTsxeHun Bceli npoueaypbl TUNOBbLIX UCTbITAHWIA MHAUKATOP COCTOSIHUS AO/MKEH YETKO yKasblBaTb
COCTOSIHME TOli YacTu, K KOTOPOI OH NpuKpenaeH. MNpu HaMYnM HECKONbKUX METOA0B UHAMKALMU COCTOSIHUSA

(Hanpumep, NokasbHas U AMCTAHUMOHHAS VHAMKALWSA) NPOBEPSIIOT KaXayHo.

Cne,qyeT y4nTbiBaTb, YTO ANA UMNY/IbCHbIX ncnbITaHuii n I/I3MepeHI/II7I BaXKHa NpaBW/IbHO BblﬁpaHHaﬂ

MeToaunKa MCNbITaHUIA. Mpy ncnebiTaHun Tpe6yeTc51 rapaHTMa B OTHOLWWEHUW TOYHOCTU 3annucu 3HAYEHUIA.

Y3UM He [O/MXHbI CO34aBaTh OMACHO CUTyauuy Mpu ONepupoBaHuM B YC/IOBUSIX UCTIbITaHUi, Tpebye-
MbIX HACTOSAILLMM CTaHAAPTOM.

Tab6nunua 3 — TpebosaHusa K Y3UI 4n1s TUNOBbIX UCTbITaHWiA

7]
ucnbk
TaHA

1

2a

Bvist ucrbimaHus

MaeHTudmkaums
1 MapK1poBKa

MoHTax

BbIBOb! 11 COEANHEHUSI

3awyra ot npAmMoro
KOHTaKTa

OxpyxatolLast cpefa,
Koz IP

OcTarouHbIin TOK
Pa6oumii pexvim

Pa6ounii pexvim
ona knaccos LILHI

[LlononHUTENbHBIA PEXM
ona knacca |

Tennosasi CTabUIbLHOCTb

Bo3ylLHble 3a30pbl
N PacCTOSIHUSA YTeuKu

[Jasnexue wapvika

YCTOI4MBOCTb K aHOMasTb-
HOMY HarpeBy 1 OTHIO

TPEeKUHroCTOMKOCTb

YpOoBeHb HaNpPsKeH!s!
3aLWTh
OcTarouHoe HanpsxeHve

®POHT BOJHbI HANpPsKe-
HWA paspsga

MpeaenbHoe Hanpshke-
HVe C KOMBUHUPOBAHHOIA
BOJTHOW

CM. HWKe — TOMbKO
10 NPUMEHEHNIO

TWYHKT.
MOAYHKT

7.1.1.7.1.2.
8.2

731

7.3.2.733.
8.4.2

7.21.831

7.4.1.851

7.22.832
7.2.4.83.4

8.34.2.
8.3.4.3.
8.345

8.3.4.4

7.252,
8.3.5.2

7.34.843
742,853
743,854
7.4.4.855
723,833
8331

8.3.3.2

8.3.3.3

BrellHve
pasbeapHiTenn3

aa

aa

aa

Manu-
pocHan
Gywvera

Metarymus'
oW 3KpaH

B B B F B

B

B

aa

oa

fa

3 B B F

B

na

na

na

na

na

fa

a

na

na
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MpogomkeHue Tabnnupl 3

Lk Brells Marm Metann Kriacc merbmaHms
Mol Bug I bigVA bHeT. e pocHast e
A MNOATYHKT pastemyHiTe | Gyvera CKVIA 3KpaH I " lit

2b CM. HKe — TOMbKO
N0 NPUMEHEHNIO

3 ConpoTusreHue

V3ONALAM 7.2.6.8.3.6 — — — fa  pa  pa
SnekTpuyeckas
MPOYHOCTb M30/1SALMN 72.7.837 - - — na  pga  pa
3a CM. HMXe — TOSbKO
M0 MPUMEHEHMIO
MexaHnyeckas NpoYHOCTb 7.35.
84.4 - - - fa fa  pa
BbigepxvBaemast 7.2.5.
Temneparypa 8.3.5.1y)
3bC)  CM. HWKe — TO/bKO
no NPUMEHEHMIO
3c CM. HMXe — TOSbKO
no NPUMEHEHMIO
4C>  TennocToikocTb 74.2.85.2 — — — na fa pa
BMH 7.2.8.83.8
BINH B pesynbTare rno- 7281
BPEXAEHWIA M nomex 8381b> na [a — ja pga  pa
B HV3KOBOJILTHOW CUCTeMe
BINH B pesynbTare no-
BPEXAEHWA M noMex 7.2.8.2,
B CUCTEME BbICOKOTO B.3.B.T6) Aa Fe - A2 pa pa
(cpepHero) HanpspkeHus
5¢) TOK KOPOTKOro 3aMblKaHWs 7.25.3.
) P 8.353 aa - .U'a aa pfl ha

[JononHutensHble ucnbimaHusa ana Y3WN cneupanbHbIX KOHCTPYKUmIA

JONo/HMTE bHbIE UCMbITaHWS AN ABYXBAOAHBIX M OAHOBBOAHLIX Y3 ¢ pasae/ibHbIMW BBOAHLIM/BLIBOAHBIMM

BbIBOAAMM
3cc> HomuHasnbHbIA TOK Ha- 75.1.1. a a
rpy3Ku 8.6.1.1 A - - A A A
Meperpyska 75.1.2, o a
8.6.12% - - A
2b TOK KOPOTKOrO 3amblkaH1s 7.5.1.3, a o a
CO CTOPOHbI Harpy3ku 8.6.1.3M A Fa ha A ha
[JlononHuTtenbHbIe UCTbITaHKSA, YCTaHaB/IMBaEMble N3rOTOBUTE/IEM
3b MageHvie HanpsbkeHus 7.6.2.1,8.72 — — — na na ha
2ac>  Mvinynechbl, Bblaepxusae- 7.62.2. a . o a
Mble CO CTOPOHbI Harpysku 8.7.3b> A A R A8
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OKoHYaH1e Tabnuubl 3

Lnkn Nann- Knacc ncnbiTanua
MyHKT, BHewHne MoTannuue-
nenbl* Bupg ucneitaHnsa n pocHas
Tanwii noanyHKT pasbeguHnTenn Gymara CUTU 3KpaH 1 I in
6 CyMMapHBIii paspsigHbIi 7611
TOK /151 MHOTOMOJTHOCHBIX 8 7 1b’|. — _ na na —
Y31 o

[JononHutensHble ucnbiraHus ans Y3 HapyXHOro npuMeHeHust

7 [ns Y3UIN HapyxHOi

Craronk 752.86.2 _ Hlo _ ;B mp -

JononHutenbHble mcnbiraHua gns Y3 ¢ pasaesibHbIMU N30/1MPOBaHHBIMA LiEENAMN

3a  Visonsups vexay pas- 7.5.3.8.386.
JENbHLIMU LEENAMU 8.3.7 - - — ja  pga  [a

[JononHutensHble ucnbiraHna 41a Y3WM KOpoTKo3aMKHYTOro Tuna

8 Mpouenypa vameHeHns
XapakrepucTukm (Ha
COCTOSIHNE BHYTPEHHETO
KOPOTKOTO 3aMbIKaHWs)

75.4.86.4 - — - — @ —

YCTOMUMBOCTb K MMy 1b-
cam (B COCTOSIHUM KOPOT- 754.86.4 — — — — na —
KOro 3amMblKaHWs)

TOK KOPOTKOrO 3aMblKaHWsA
(B COCTOSHWM KOPOTKOrO 754.864 na — na —  pma —
3aMblKaHWIS)

«fa» — MNPUMEHAETCA:
« — » — He NPUMEHSIETCS;
«H/0» — NpPUMEHeHe He 0bs3aTesIbHO.

3| Bce BHELLHWE pa3beayHUTENN, YKa3aHHbIe U3rOTOBUTENEM, UCTbITbIBAOT ¢ Y3 Npy TUMOBbIX UCTIbITAHKSIX,
Kpome Y/IT, KoTopble He UCMbITLIBAIOT B paboueM pexviMe corniacHo 8.3.4.

M B 3TVX UCTIbITAHUSIX MOXET NOTPe6oBaTLCH HAaYa IbHOE M3MEPEHME OCTATOUHbIX TOKOB MO Tabnmue 4. Kpute-
pwii cooTBeTCTBUS E

Cc>B 3TOM uUcnbITateslbHOM LinKe MoryT I'IOTpe6OBaTbCFI 6onee OAHOIo KoMMekTa 06pa3u,03.

Ta6nuya 4 — O6LUye KpUTEPUN COOTBETCTBUS /151 TUMOBbIX UCTIbITAHMIA

O603HayeHue
Kputepues 3HauyeHus Kputepues COOTBETCTBUA
cooTBeTCTBUA
A [JomkHa 6bITb AOCTUIHYTA TersioBas CTabunbHOCTb. Y3UN cuntaroT TepMOCTabunbHbLIM, €C/M MUK ak-
TVBHO COCTaB/SIOLLEN TOKa, NpoTekaroLLero yepes Y3WI. ui paccevBaeMoii 3Heprim iGo Nveet
TEHAEHLYIO K MOHYDKEHMIO, /TGO OTCYTCTBYIO MOBbLILLEHWS B TedeHre 15 MuH OT Havasnia nogaum Uc.
Ecnn camo ucnbitanve Y3WIN nposogaT npy Uc. Torga Uc 6o nogatot B TeyeHne atvx 15 MuH 6e3
nepepbIBa, MM60 NajaroT NMOBTOPHO B TeueHne He 6onee 30 ¢
3anvicy n3MepeHnii HaNPSHKEHUS 1 TOKA M OCMOTP He [0/MKHbI BbISIBUTL NPOGoeB
C B xofie CMbITaHWst He JO/MKHO GbiTb BUAUMBIX NMOBPEXAEHWIA. Mocne ncnbitaHns HeborbLumve yriy-

61eHNA 1 TPELUWHBI, HE BAUSIIOLLME Ha 3aLLMTY OT NPSAMOTO NMPUKOCHOBEHWS, HE YYUTBIBAIOT MPW YC/o-
BV COXpaHeHs yCTaHOBEHHOI cTeneHn 3awmTbl Y3UI (no kogy IP). MNocne nenbitaHus He A0/MKHO
ObITb BUAUMbIX NPU3HAKOB 06ropaHnsi obpasLia
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MpogomkeHue Tabnuupl 4

20

O6o3HaueHune
Kputepues
cooTBeTCTBUSA

D

3HaueHUa KpUTEPMEB COOTBETCTBUSA

3HaueHVsi M3MEPEHHOrO Npefie/lbHOr0 HaMPSHXKEHNS NOC/E UCTbITAHNS AO0/MKHbI ObITb MEHbLLIE U
paBHbl Mp. VicnbITaH sMM Mo 8.3.3 JO/MKHO ObITb ONpefeneHo N3MepeHHoe npeaenbHoe Hanpske-
HUe, a UCTbITaHWe Mo 8.3.3.1 MPOBOAAT TO/IbKO C UMMY/IbCHBIM TOKOM 8/20 MPY NMUKOBOM 3HAYeHUM
linv gns ucnbitaHuii knacca | unm npu /,, 4Na ucnbiTaHwii knacca Il unn NCnbITaHEM no 8.3.3.3. HO
TONMbKO NP Ugq ans UCTIbITAHMIA Kacca it

Mocne nposeAeHna UCnbITaHA He A0/HKHO 6bITb ype3mMepPHbIX OCTaTO4YHbIX TOKOB.

Y3UIN npucoeayHSIOT N0 MHCTPYKLMM U3rOTOBUTESS KaK [/11 HOPMa/IbHOM SKCM/TyaTaLym K UCTOUHM-
Ky NUTaHWS! NPY KOHTPOSIBHOM UCTIbITaTENIbHOM HaMpshKeHUM VI3MEpSIHOT TOK, NMPOTEKAOLLMIA
uepe3 kaxablii BbIBOA. Ero akTMBHAsS COCTaBMAOWAS (M3MepeHHas Ha NMKe CUHYCOUALI) He [0/MKHA
npeBbilaTh 1 MA UMK TOK He A0/MKEH MEHSTLCS 6oree, Yem Ha 20 % No CpaBHEHUIO C HAYasTbHBIM
3HaueHVeM, 13MepeHHbIM B Hauaule COOTBETCTBYIOLLErO UCTbITATE/IBHOTO LIVK/A.

Nio6oii NpUMeHsieMbIA BO3BPATHbIA UV B3BOAUMBIV PasbeauHUTE b OTK/IHOHAIOT BPYUHYHO U NpoBe-
PSIKOT 3MEKTPUYECKYHO MPOYHOCTb M30M1sILMK nogadeli 2UCunv 1000 B nepemeHHOro Toka, 4To Goree.
B x0fie MCMbITaHUs He A0/MKHO 6bITb NPOGOEB 1 NEPEKPLITUYA U30NALMY (HW BHYTPEHHMX, HU BHELLHMX)
WAV SpYTVX NPOSIBEHNWIA MPOGUBHOTO paspsiaa.

Kpome Toro, gnia Tvnos Y3UI ¢ N-PE 13MepstoT TOK TOMLKO Ha BbiBOAE-PE, npu 3TOM BbIBOAbI CO-
€[IMHEHbI C VCTOYHNKOM MUTaHWA MaKCUMaUsTbHOTO [/IMTENLHOMO paboyero HanpskeHus (crc ). Ero ak-
TVIBHasA COCTaB/IAOWAA (M3MEPEHHas Ha MUKe CUHYCOMfbl) He AO/MKHA NpeBbiwaTth 1 MA Uamn Tok He
[O/MmKeH MeHATbCA 6onee, YeM Ha 20 % MO CPaBHEHWMIO C HaYasIbHbIM 3HAYEHNEM, U3MEPEHHLIM B
Hayaie COOTBETCTBYIOLLETO MCTIbITATENIbHOTO LKA,

Mpy HAMYUN HECKOSBKUX MOACOEAMHEHMIA NPOBEPKY MPOBOAAT /151 BCEX BO3MOXHbIX MOACOeANHE-
HWIA

BHeLLHWe coeguHUTENM Mo onpeseneHnio U3roToBUTENS He AO/MKHbI Cpa6aTbIBaTb B X0Ae ucnbiTa-
HUA. NOC/1e UCTbITaHNA OHU A0/HKHbI 6bITb B pa60L|eM COCTOAHMI.

Paboyee COCTOsIHME COr/TaCHO HACTOSILLEMY pasfesly 03HauYaeT OTCYTCTBYE MOBPEXAEHVSI U coXpa-
HeHne paboToCcnoco6GHOCTU. PaboTOCNOCOGHOCTL MOXHO NPOBEPUTL BPYUHYHO (E€C/IM BO3MOXHO) Wk
NPOCTLIM 3EKTPUUECKVIM TECTMPOBAHMEM MO COT/TACOBAHUID MEXAY U3roTOBUTENIEM U UCTIbITATE b~
Holi nabopaTtopueii

BHyTpeHHWe coeaMHUTENN MO ONPEAEEHNIO U3rOTOBUTENS HE [O/KHbI Cpa6aTbIBaTb B X0Ae ncnbita-
HUA, NOC/1e UCMbITaHUA OHU AO0/HKHbI 6bITb B paﬁoqu COCTOSAHMI.

Pa6ouee cOCTOsIHME COrMIACHO HaCTOSILLEEMY pasaerty O3Ha4YaeT OTCYTCTBUE MOBPEXAEHUS U COXpa-
HeHvie paboTocnocobHOCTU. PaboTocnocoBHOCTb MOXHO MPOBEPUTL BPYHHYHO (€C/IM BO3MOXHO) UN
NPOCTbIM 3/1EKTPUYECKAM TECTMPOBAHMEM MO COI/TACOBAHWIO MEX/Y U3rOTOBUTENEM U WCTbITATE b-
Holi naboparopueit

Pa3begyHeHve obecneuvBatoT OANH UNN HECKO/IbKO BHYTPEHHNX WA BHELLHUX paSbe,D.VIHI/ITeﬂeVI.
[MpaBWILHOCTL UX NHAVKALMX NPOBEPSAIOT

Y3WI co cTeneHbo 3aLuThl, paBHo win cB. |P20, He Lo/mMkHbI UIMETH TOKOBEAYLLIVX YacTeil, AoCTyn-
HbIX [/19 MPUKOCHOBEHWS CTaHAAPTHOIO UCTIbITATE/NLHOMO MavibLa, NpuKIaabBaeMoro ¢ ycunivem S5H
(cm. |EC 60529). 3a UCK/TIOYEHNEM TOKOBE/YLLMX YacTel, KOTOpbIe Ye Obln AOCTYMHbI A0 UCMbITa-
HWS Npy MoHTaxke Y3UI Kak A/19 HopMaslbHOW 3KCr/TyaTaLmm
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OkoHYaHWe Tabnuupl 4

O60o3HaYeHVe

KouTEpVEB
COOTBETCTBAA

J

3HaueHVs KUTEPVIEB COOTBETCTBIS

ECv Npy UCMbITAHUM NPOUCXOAUT pasbeAUHEHVe (BHYTPEHHEe UM BHELLHEE), AO/MKHO ObiTh OYe-
BUJHOE CBUAETE/bCTBO AECTBUTENBHOTO Pas3befyiHeHUs] COOTBETCTBYHOLWX 3ALUMTHBLIX KOMMOHEH-
TOB.

Mpn BHYTPEHHEM pasbefHEHUW UCTIbITaTEeNbHbIA 06pa3eL, MOACOEAVHSIIOT K MCTOUHVIKY MUTaHWSI Kak
L1151 HOPMaUTLHOI SKCTUTyaTaLv NPY MaKCUMaUbHOM [TUTE/bHOM paBoyueM HanpskeHm Uc 1 HoMu-
HasTbHOI YacToTe B TeueHne 1 MUH. ViCTibITaTesibHbIiA UCTOUHVIK NMATaHWs! O/DKEH 06/1aaTh Crnoco6-
HOCTbI0 TOKa KOPOTKOrO 3aMblKaHusl, PaBHOI 1 ca. 200 MA. Tok, NpoTeKatoLLmii Yepe3 COOTBETCTBY-
IOLLME 3aLLUMTHBIE KOMIMOHEHTI, He [O/KEH BbITb CB. 1 MA.

ToKu, NpoTeKaroLLme Yepes KOMMOHEHTbI, COeMHEHHbIE Napase/IbHO C COOTBETCTBYHOLLIMMN 3aLLNAT-
HbIMV KOMMOHEHTaM1 U COeAVHEHHbIe ApYriM 06pa3oM (Hanpumep, UHANKATOPHbIE Lienu), B 3TOM
VN3MEPEHUY He YYaCTBYIOT, MOCKOJIbKY OHM HE MOTYT BbI3BaTb TOK B COOTBETCTBYIOLLYIX 3aLLUTHBIX KOM-
NOHeHTaXx).

Tok. nMpoTekatoLLwiA Yepes BbIBoA-PE. BkIouas napasinesibHble 1 apyrve uemm (Hanpumep, VHAvKa-
TOpPHbIE), He JOMKEH MpeBbIaTh 1 MA.

Mpy HaIMYMN HECKOSBKMX NMOACOeVHEHWI NPOBEPKY NMPOBOAAT 151 BCEX BO3MOXHbIX NMOACOeANHE-
HUiA

Mpy Ha/ UMM TOKa KOPOTKOTO 3aMbIKaHWUA OT UCTOYHWUKA NUTAHUA OH AO/MKEH 6bITb OTK/IIOUEH B Teue-
HVe 5 C OHVUM UM HECKOIbKUMW BHYTPEHHUMU Wvnn BHELLHUMK pasbeanHUTENIAMN

ManupocHasn 6ymara He fo/mKHa 06ropeTb
He [0MKHO NPOU30iATM B3pbIBa MW APYroro yaapa ¢ NopaXeHMeM nepcoHasia unn o6opyaoBaHmus

B xofie CMbITaHWA He [OMKHO NPOM30MATU NPO6GOS META/IIMHECKOrO 3KpaHa Wn cpabaTbiBaHWs npe-
poxpaHutens gL/gG Ha 6A. coeJMHEHHOTO C 3KpaHOM

Mo 3aBepLUEHNN MCTIbITaHKS 06pasLibl AO/MKHbBI OXTaAUTLCA [0 TEMMNEPATYPb! MOMELLEHUS, 1X NOACO-
€AVHSIOT Ha 2 Y K UCTOYHMKY HanpshkeHns Gc.

OcTaTouHb IV TOK MOA/IEXUT KOHTPOSTH0, OH He IO/KEH MPEBbILLATL 3HA4YEHUs!, USMEPEHHOIO B Havaste
ucnbiTaHus, 6onee Yem Ha 10 %

Tab6nunuya 5— MepekpecTHble CCbiKW (KpUTEPU COOTBETCTBYS, MYHKTbI TUMOBbIX UCTIbITaHWIA)

MyHkT,
noanyHKT

8.3.3.4
8.3.4.6

8.3.5.1

8.3.5.2

8.3.5.3 a)
8.3.5.3 b)
8.3.5.3.1
8.3.5.3.2
8.3.8.1 a)
8.3.8.1 b)
8.3.8.2 a)

8.3.8.2 b)

Kputepuii cooTBeTcTBMA

A B C o E F G H 1 J K L M N (o]
— Aa na — — — — — Oa — - — Aa — —
na na Oa Aa na Oa Ja — — — — — Aa — —
— — Ja — — — Ja — _ — — _ _ —

— — Oa — — — — Ha na aa — — na — Aa
— — Ja — — — — Ja fa fa Aa — Aa Aa -
— — Ja — — — — yin na y/n y/n — na na —
— — la — — — — Ja Na na aa — aa na —
— — pa — — — — yin  pga yln _ — fa  pa —
— — na — — — — Ja Na na aa na na — —
aa aa aa fa aa fa Ja — aa — — na ha — —
— na — — — — Ja Na na aa na na — —
aa na aa na aa — Ja — na — Aa na aa — —
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OkoHyYaHve Tabmupl 5

Kputepuii cootBeTcTBUs

MyHKT.
MOANYHKT A B c D E F G H 1 i K L M N 0
8.5.2 — — aa — — — — — Na — — — — — _
8.6.1.1 — — aa — — na fa — — — — — — — —
8.6.1.2 a) — — na — — — — na na na — — na — —
8.6.1.2 b) — — aa Aa na — — — fa — — — — — —
8.6.1.3 a) — — na — La — — aa na na na — na la —
8.6.1.3 b) — — aa na na — — aa fa na na — na aa —
8.6.42 — — na — — — — — na — — — na — —
8.6.4.3 — — aa — — — — aa la aa na — Aa na —
8.7.1 — na na na na — na — fa — — — Na — —
8.7.3 na na aa na na na na

«f1a» — MPUMEHIMO;
«y/M» — YCNIOBHO NPUMEHMMO;
«—»— He NpyUMeHsieTcs.

8.1.1 MMNyNnbCHbIA TOK A1 UCNbITaHWii knacca | B JONOTHUTENIBHOM pexume

MMNynbCHbIA TOK. NPOXOAALLNIA Yepes ucnblTyemoe ycTpoiicTeo (1Y). onpeaenseTcs NMKOBbIM 3uadyeHun-
em /Tp. 3apsAgom Q v yaenbHoi aHeprueid W/R. IMNynbCHBbI TOK HE A0/IKEH MEHATb NONAPHOCTL U AoCcTUraeT
/imp B TeyeHne 50 mkc. Mepexof 3apaga O npomcxoanT B TeyeHne 5 Mc. paccenBaHue yaenbHon aneprum W/R
B TeyeHue 5 Mc.

LnuTensHocTb nMnynbca He 6onee 5 mc.

B Tabnuue 6 npueaeHbl 3HavyeHns Q (A mc) n W/R (xx/Om) Ans BbIGpaHHbIX 3Ha4YeHuit /jmp (KA).

CooTHoweHne mexay /jmp. O n W/R cnegytouiee:

O=/impxa. rgpea=5* 10'4c.

W/R =/"p2xb. rae b=2.5 x 0“4 c.

Tab6nwuuya 6 — MpegnoututensHble NapaMeTpsbl 418 UCTbITaHusA Knacca |

VIMMy/bCHBIA ok 17p 3apsn Q YpeneHan aHepria WR
(s TedeHve 50 MKC). «A (BTeuweHe 5mc). Ac (B TeueHve 5 Mc). KHOM
25,0 12,50 156.00
20.0 10.00 100.00
125 6.25 39.00
10.0 5.00 25.00
5.0 250 6.25
20 1.00 1.00
1.0 0.50 0.25

MpumMeyaHne — OAMH 13 BO3MOXHbIX UCTILITATE/bHBLIX UMMY/IbCOB, OTBEUAIOLLMX BbLLIeyKazaHHbIM napa-
meTpam, 10/350 ykasaH B IEC 62305-1 [8].
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[onyckn Ha ykasaHHble B Tabnuue napameTpbl cnegyowme:
AMp-10%/*10%;

Q- 10% | + 20%;

W/R - 10% / ¢ 45%.

8.1.2 MapameTpbl UMNYNbLCHOTO TOKA A1 UCMbITAHUIA OCTATOYHbIM HaNPSXXEHNEM U UCNbITAHUNA
B pabouyem pexume Y3UNM knaccos | u ll

CraHgapTHan dopma BosHbI 8/20. [lonyckn Ha )opMy BOJIHbI TOKa (MMKOBOE 3HavYeHue, BpeMs hpoHTa
1 NONYBOSHbI)... £ 10 %.

JonyckatoTcs HebonbLive konebaHns UM OTKNOHEHUSA OT YCTaHOB/IEHHOTO 3HaYeHUs, Npu YCIoBUn, YTo
amnautyga nboro konebaHnua He npesbiwaeT 5 % OT MUMKOBOrO 3HayeHus. Jlloboe n3MeHeHne NoAsApPHOCTU
nocne nageHvs Toka 40 HyNAs A0/HKHO 6biTb He 601ee 30 % OT MMKOBOrO 3HAYEHUS.

[ns ABYXBBOAHbIX YCTPOWCTB 3HAYeHWE W3MEHEHUSI NOMAPHOCTU AO/MKHO 6bITb MeHee 5 %. YTo6bl He
NMOBNUATL Ha pe3yfibTaT U3MepPeHNs NpefesibHOr0 HarnpsXeHus.

8.1.3 UcnbiTanne Y3UM knacca | n knacca Il Ha Npo60i MMNYbCHBIM HanNpsHXeHnem

CraHfapTHas dhopMa BOJIHbI HanpshxeHus coctasnseT 1,2/50. flonycku Ha hopMy BOJIHbI HaNpsHXXeHus
pPa3oMKHYTOl Lenu B Toukax npucoefuHeHus LY cnepytowme:

- MMKOBOE 3HauYeHue.......... + 5 %;
- BPEMS IPOHTA....ccevuneennne +30 %;
- Bpema nosnynepuoja...... + 20 %.

Kone6aHus nnn oTKIOHEHUSI OT YCTAHOB/IEHHOTO 3HAYeHWs MOTYT NPOU3OWTK Ha Muke umnynbca. Ecam
yactoTa Takux konebaHwmin cebiwe 500 Ky, nam gAMTeNnbHOCTb OTK/TIOHEHUS MeHee 1 MKC. C Liefblo NpoBefeHus
M3MepeHnit BbluepumBaeTCs KpMBas 3HaYeHui, Torga MakcMmasibHas aMmnanTya sToli KpMBOW onpefennT us-
MepeHHOEe MUKOBOE 3HaYeHNe UCTbITATENIbHOr0 HanpPsKeHUs.

Koneb6aHus, npesblluatoLine Ha 3 % NUMKOBOE 3HaYeHWe, HefonyCTUMbl B 061acT nogbeMa nuMnynbca
HanpsxxeHus mexay 0 % v 80 % NMKOBOro 3HayYeHus.

N3mepuTebHble NpUbOopPbI [0/KHBI UMETb NpefesibHYI0 WUPUHY MNO0Ckl YacToT He MeHee 25 MIy. a
OTK/IOHEHWE OT YCTaHOB/IEHHOTO 3HAYeHNs [O/MKHO ObiTb MeHee 3 %.

TOK KOPOTKOro 3aMblKaHUA UCMbITaTENIbHOTO reHeparopa Ao/HKeH cocTaBiATb meHee 20 % OT HOMUHaIb-
HOro paspsigHoro Toka /m Y3UM.

8.1.4 WcnbiTaHme Y3UN knacca |l KOMGUHMPOBAHHO BOJIHOA

CTaHgapTHbI MMNyNbC reHepatopa KOMOMHUPOBaHHON BOJHbI XapaKTepu3yeTCs BbIXOAHbIM Hamnpsxe-
HVEeM B YC/TOBUSAX PA30MKHYTOW Lenu U BbIXOAHbIM TOKOM B YC/TOBMSAX KOPOTKOrO 3aMblkaHus. HanpspkeHne
Pa3oMKHYTOl Lienu Jo/MKHO nMeTb BpeMsa hpoHTa 1.2 Mkc 1 Bpemsa nonynepunoga 50 MKc. TOK KOPOTKOro 3a-
MbIKaHVA AO/HKEH UMeTb BpeMs hpoHTa 8 MKC 1 Bpems nonynepuoga 20 MKC.

MpumeyaHue 1— [ing fanbHelillero pykoBoACTBa Mo JaHHOMY Borpocy, cM. |IEEE C62.45:2009;

a) [ONyckn Ha HanpshkeHuWe B COCTOSIHUM pa3oMKHYTOl uenn UQCB Toukax npucoepunHenus NY cnepy-
owpe:

- MMKOBOE 3HAueHMue.......... + 5 %;
- BpemMs PPOHTA.....ccccuu.ee. + 30 %;

- Bpemsa nosnynepuoga...... + 20 %.

[aHHble fonyckn npefHa3HauveHbl TObLKO A5 reHepaTopa 6e3 npucoegmHenuns Y3UIM n nctoyHvka nu-
TaHuA.

Kone6aHus nnn oTKIOHEHUSI OT YCTAHOB/IEHHOTO 3HAYeHWUS MOTYT NPOU3OWTK Ha nuke umnynbca. Ecam
yactoTa Takux konebaHwmii cebiwe 500 Ky, nav gAMTeNnbHOCTb OTK/TIOHEHUA MeHee 1 MKC. C Liefbio NpoBefeHus
n3MepeHuii BbluepymBaeTCa KpuBas 3HauYeHWid, Torga MakcMmasibHas aMnauTya 3Toli KpMBOW onpesennT us-
MepeHHOEe MUKOBOE 3HAaYeHUe UCTbITATENIbHOr0 HaNpPsHKeHUs.

Koneb6aHus, npesblluakoLine Ha 3 % NUMKOBOE 3Ha4yeHve, HefonyCTUMbl B 061acT nogbema nuMnynibca
HanpskeHnsa mexay 0 % 1 80 % nUMKOBOro 3HaveHus.
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M3mepuTenbHble Npubopbl AOMKHBI UMETb NPefenbHY0 WWPUHY NOAOCHl YacToT He MeHee 25 mlu, a
OTK/IOHEHWEe OT YCTaHOB/IEHHOIO 3HAYeHUSA [0/MKHO ObiTb MeHee 3 %;

b) AONYCKN Ha TOK KOPOTKOrO 3aMblkaHus /5C(NMMKOBOE 3HaueHue, Bpems OPOHTa 1 NO/yBOJIHbI) B TOUKaX
npucoeguHeHns NY * 10 %.

[Jonyckn ans reHepaTopa He 3aBUCAT OT NOACOEAMHEHNA K Lienn NUTaHns, 4To 3aBUCUT OT YCNOBUIA UC-
MbITaHUA.

[JonyckatoTca HebonbLlne KonedbaHns nan OTKNOHEHUS OT YCTAHOBNEHHOTO 3HAYEHUS, MPU YCNOBUK, YTO
amnauTtyga noboro konebaHua He npesbiwaet 5 % OT NMMKOBOro 3HavyeHus. J1loboe n3MeHeHne MNonsipHOCTH
nocne nageHus Toka A0 HyNs AO/HKHO ObiTb He 60/1ee 30 % OT MMKOBOTO 3HAYEHWS;

C) ncnbiTatenbHas yctaHoBKa

®PUKTVBHBIN MMNefaHC reHepaTopa A0/MKeH 6blTb HOMUHaNbHO 2 OM. Mo onpefeneHuo, PUKTUBHbIN
MMneAaHc — 3TO OTHOLIEHWE MUKOBOTO 3HAYEHNA HanNpsKeHUs pasoMKHYTol Leny Uoc K NMKOBOMY 3HAYeHUIo
TOKa KOPOTKOro 3amblkaHus /JC

TpeboBaHWA K BbiLLeyka3aHHON (hopme BO/HbI U AONycKaM pacnpoCcTpaHATCA TONbKO Ha UCMbITaHue,
npoBoAMMoe npu 3HaveHnn Uoc. ycTaHOB/IEHHOM U3roTOBUTENEM, YTO MOXET NoTpeboBaTb PeryiMpoBkn reHe-
paTopa. 4na McnbiTaHuiA, NPOBOAUMBIX NPU 3HaYeHUsx Huxe Uoc no 8.3.3.3 b). perynnpoBka He noTpebyeTcs,
MO>XHO WCMOJIb30BaTh Te Xe YCTaBKu.

B kauyecTBe cornacylowero afemMeHTa reHepartopa A0/KeH OblTb MCNOMb30BaH NPeAnoyYTUTEeNbHO Ba-
PUCTOPHbI 3N1EMEHT C nMapameTpamu, HaCKO/IbKO BO3MOXHO COBMaAalWUMy € ANUTENbHbIM pabounm Ha-
npsxeHvem L. ncnbityemoro Y3 gns conoctaBMMOCTW pPe3ynbTaToB UCMbITaHW pasHbIX UCMbITATENbHbIX
na6oparopwii.

MpumeyaHue 2 — IT0 NO3BOSMT U3BEXATL UPE3MEPHBIX 3ATPAT HA UCTILITATE TbHYI0 YCTAHOBKY B CBA3U C He-
JIMHEHOCTLIO COT/IACYHOLLIErO 3/IEMEHTA reHepaTopa, BNSIOLLETO Ha CyMMApHOE MOJHOE COMPOTUB/IEHME reHepaTopa npu
pasHbIx ycTasxax Ugq.

MakcumanbHble 3HaYeHWs MUKOBOTO HanpskeHus pasoMKHYTON uenu Uoc M MUMKOBOrO TOKa KOPOTKOro
3amblkaHua IX — cooTtBeTcTBeHHO 20 KB 1 10 KA. Ecnv 3HayeHusa Bbllle, criedyeT NPOBOAUTL UCMbITAHUA
knacca |l.

BO3MOXHOCTb NMPMMEHeHUs B UCTbITATENIbHON CXemMe pa3BA3blBaloLLNX (UILTPOB 3aBUCUT OT BHYTPEH-
Hell KOHCTpyKUMK Y3UM:

- ecnu Y3UI He coAepXnT peakTUBHbIX KOMMNOHEHTOB, Pa3BA3biBAOWMI PUNIBTP HE HYXEH;

- ecnun Y3UI cofepXxunT peakTMBHbIE KOMMNOHEHTbLI, HO HE COAEPXUT KOMMYTaLMOHHbIX 3/1EMEHTOB, pas-
BA3bIBAOLLMIA (PUNLTP HE HYXEH WA UCMbITaHWE NO ONpPeAeseHN0 N3MEePEHHOT0 Npeae/ibHOro HanpsKeHns
no 8.3.3 MOXHO NPOBOAMTL MO afibTEPHATMBHOW MeToAuKe cornacHo 8.1.4.1;

- ecnn Y3UM coaepXuT peakTMBHbIE KOMMOHEHTbl, KOMMYTaLWOHHbIE 3MEMEHTbI, pa3BA3biBatoLLnii
PUABLTP HE HYXEH.

Cornacytowue anemMeHTbl 1 pa3pAsblBaoLie puabTpbl HEO6XO0ANMbI TOIBKO 47151 CUOBbIX UCMbITAHWIA.

MpumMepbl pa3sa3biBalOLWMX (OUILTPOB NPYBEAEHbI HA pUCYHKax 2 u 3.

PuicyHoK 2 — lMpuvep pasBssbiBatoLLero ubTpa Aist oAHOasHoi ceTn
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O603Ha4YeHUsA K pucyHkam 2u 3:
-- CeTeBOV WCTOYHWK NUTAHUS MEepPEeMEeHHOro Toka. 2 -+ pasBaA3biBalW Nl GUNLTP; 3 - reHepaTop KOMGUHUPOBAHHOI BOMHbI
4 — cornacywoumnit anemeHT; 5 — Y3UM. 6 — 3azemneHue

PricyHok 3 — Mpumep pasBs3bIBaIOLLEro nbTpa /15 TpexdasHoii cetn

8.1.4.1 McnbiTatenbHas Lenb ANs albTEePHATUBHBIX UCMbITAHUIA MO OnpeAesieHnio U3MEPEHHOTO npe-
nenbHoro HanpsbxeHus (8.3.3) 6e3 pa3ss3sbiBaoLero unbTpa

[ByxBBogHble Y3UI ¢ peakTVBHbIMWU KOMMOHEHTaMWN CO34aloT B3avMOAENCTBUE C PeaKTUBHbIMU KOM-
noHeHTamu obpaTHOro unbTpa. YTo UCKYCCTBEHHO CO34aeT U3MepPeHHOe npefesibHoe HanpshKeHNe HUSKUX
3HauyeHuWii. B TakoM cfnyyae ucnbiTaHne NPOBOAAT MO anbTEepPHATVBHOW MeTOoAMKE C NPUMEHEHMEM Lenu Mo
PUCYHKY 4.

a) K Y3UMM. HopMMpOBaHHbLIM Ha NEPEMEHHbI TOK, Yepes ANOA NPUKNALbIBAIOT HaNPSXKeHNe NOCTOSHHO-
ro Toka (YCY 2. imnynsc nogaloT Yepes BapucTop;

b) nogauy nmnynbca nponssogAt yepes 100 mc + 10 % nocne 3amblkaHus S,. HanpshxeHne NOCTOSHHO-
ro ToKa AO/MKHO 6bITb NpepBaHo Yepes 10 Mc nocsie nogayn MMMNynbea;

C) UCMbITAHUS C 06paTHON NONAPHOCTHLI0O MOXHO NPOBECTU, NOMEHSIB Ha 06paTHble coeauHeHnsa Y3UM
B UCMbITATEeNIbHON Lenu.

| — reHepatop noctosHHo Toka UCy 2 — ana nepemeHHoro Toka. UC - ANnA NOCTOAHHOTO Tosa.
2 — reHepaTop KOMGUHWPOBAHHOI BOMHLI. 3 — cornacywuwmnii anemeHT. 4 — Y3WUM; 5 - u3MepeHHOEe NMpeAeNibHOE HaNpsXeHue.

PucyHok 4 —Al'leepHaTVIBHO@ ncnbiTaHne Ha nsMmepeHHoe npeaesibHoe HanpshxeHmne
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8.2 icnbiTaHne Ha HeCTUPaAeMOCTb MapKNPOBKU

McnbiTaHne NpoBOAAT ANA MapKMPOBKU BCEX TUMOB, 3@ UCK/OYEHNEM BbIMOSIHEHHOW TUCHEHVEM, LWTaM-
MOBKOV 1 rpaBnpoBaHneM.

McnbiTaHne NpoBoAAT NPOTMPAHMEM MapKUPOBKU BPYUYHYIO B TedeHne 15 ¢ KyCOUYKOM BaTbl, CMOYEHHbIM
BOJOW, U elle B TeyeHne 15 C KyCOYKOM BaTbl, CMOYEHHbIM B anndaTtuyeckom rekcaHoBOM pacTBoputene
(c cogepxaHnem apomaTUYEeCKMX BeLLeCTB MakcMMasbHo 0.1 % oT o6bema, ¢ kaypmbyTanonosbiM Ynciom 29.
HauasibHOU TOUKOI kuneHus 65 °C n yaensHsiM BecoM 0,68 r/cm3).

[Mocne ncnbiTaHUss MapKkMpoBKa A0/HKHA NTerko YnTarbCs.

8.3 DnekTpnyeckne ncnbiTaHnsa

8.3.1 3awmTa OT NPAMOro NPUKOCHOBEHUSA

8.3.1.1 V30n1mMpoBaHHbIE YacTn

O6paseL, ycTaHaBAMBAIOT Kak A5 HOPMasibHOW aKcnayaTauun v NoACOeANHAIOT NPOBOAHNKA HAUMEHb-
wero, a 3aTemMm Hambo/bLLIero ceyeHus 13 ykasaHHbIx B 8.4.2.

CTtaHpapTHbI ncnbiTaTenbHble naney no IEC 60529 npuknagbiBaloT B T060M BO3MOXHOM MOJIOKEHUN.

[na Y3WNM BTbIMMOro ncnosiHeHns (KOTopble MOXHO 3aMeHUTb 6€3 MOMOLLM MHCTPYMEHTA) UcnblTatesb-
HbIl Naney, NpUKNaabiBaldT BO BCEX €0 BO3MOXHbIX MOSIOXEHUSIX, KOTAA BWUIKA YAaCTUYHO WM MOSHOCThLIO
BBeJleHa B LUTENCe/IbHYI0 PO3ETKY.

[lns onpefeneHns KOHTakTa C COOTBETCTBYHIOLLEN YacTbio MPUMEHSIIOT 3/1EKTPUYECKUA HAMKATOP C Ha-
npshxkeHmem He meHee 40 n He 6onee 50 B. ogHa CTOpOHA KOTOPOro CoeAMHeHa CO BCeMU TOKOBeAyLMMU
BblBOAAMM 06pasua, CoeguHEHHbIMU BMECTe, a Apyras — C UCMbiTaTesIbHbIM NasibLeM A8 NPOBEPKM BO3-
MOXHOTO KOHTaKTa ¢ /1t060i ToKoBeAyLLed YacTbio obpasLa.

8.3.1.2 MeTasiiMyeckme 4yactu

MeTannunueckune 4yactu, KOTopble AOCTYMNHbI, Korga Y3WI noak/i14eHo M yCTaHOB/IEHO Kak A/18 HOp-
MasibHOW aKcnyaTaumm, fOo/MKHbI 6blTb 3a3eM/IeHbI NOCPeACTBOM COEANHEHNS C HU3KMM CONPOTUB/IEHVEM, 3@
UCK/TIOYEHUEM MEJIKUX BUHTOB U T. M.. U30/IMPOBaHbI OT YacTel, HaxoAALWMXCA Mo HaNpPsHXeHNeM 1 npejHa-
3HAYEHHbIX ANS KPEMJIEHNS OCHOBAaHWI W KPbILLIEK WX 3aKpbIBAKOLLUX NAACTUH LWITENcesbHbIX PO3EeTOK.

TOK OT UCTOYHMKA NEPEMEHHOr0 TOKa HanpskeHuem (B OTCYTCTBME Harpysku) He cBbilie 12 B. paBHblIit
1,5 HOMWHaNILHOTO TOKa Harpysku unu 25 A (BbibupaloT 60Mbluee 3HayeHne), NPonycKaT MexXay BbiBOAOM
3a3eM/IeHNs 1 KaXXAO0l AOCTYMNHOW MeTan/iIMyeckoli 4acTbio No ovyepeau.

M3mepsatoT nageHve HanpshxeHns Mexay BbIBOAOM 3a3eMIEHUS U AOCTYMNHOW MeTan/IM4eckoi 4acTbio
1 BbIYUC/IAIOT CONPOTUBIEHNE NO TOKY Y NAfEHUI0 HaNPsHKeHUs. 3TO CONPOTUB/IEHNE HE JO/HKHO NpeBbIwaTh
0.05 Owm.

MpumMevyaHue — HeoBXOAUMO CMEAWTb 3@ TeM, UTO6bl KOHTAKTHOE COMPOTUB/IEHNE MEXIY KOHLOM M3Mepu-
TE/bHOTO MPOGHYKA U UCTILITYEMOI METUIMUECKOI YaCTbHO HE BIIVSTIO Ha PE3Y/IbTaTb! UCTIbITaHMIA.

8.3.2 OcTaTouHbIll ToK /pE

Y3WIM go/mKHO ObiTb NOAKMIOYEHO Kak A1 HOPMasibHOM 3KCnayaTauuy no MHCTPYKLUUM U3roTOBUTENS.
HanpshxeHne perynmpyroT Ha KOHTPOJIbHOE UcMbITaTeslbHoe HanpshxeHune (L/REF).

M3mepstoT ocTaTouHbI TOK, MpoTekaLnii Yepes BbiBog, PE.

MpumeyaHune 1— Ecnm n3rotoBATENEM NPELYCMOTPEHO HECKOMBKO KOHAOMrypaLmii MoHTaxa Y3UI, ncnbimbl-
BAKOT Kavkay'to.

MpumMmevaHue 2— VI3MepsitoT (hakTUieckoe AeiCTBYIOLLEe 3HaUeHUe Toka.

MpumevyaHune 3— Ecnm Y3 cogepxuT BbIBOZ, NpeaHa3HAYEHHbIV UCKIHUATENBHO /151 NOACOEANHEHUS MPO-
BOAHVKa PEN. TO 3TOT BbIBOA HE CUMTAIOT BbIBOAOM PE.

KpuTepwuii cooTBeTCTBUSA
3HauyeHne N3MepPEHHOro OCTATOYHOIO TOKa He AO/MKHO NPEBbIWATb 3HaYeHUe, YyCTaHOB/IEHHOE U3r0TOBM-

Tenem no 7.1.1, nepeuncnexuve b). 11).

8.3.3 I3mepeHHOoe npofesibHOe HanpsXxeHune

WcnbiTaHns ans pasHbix TMNnoB Y3UN no onpegeneHnio U3MepeHHbIX NpesebHbIX HanpskeHuid npoBo-
AT Mo CXeMe Ha pUCyHke 5 1 B COOTBETCTBUM C Tabnuueit 7.
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PucyHok 5— Cxema vcnbiTaHuii Ha onpefeneHre YpoBHA HanpshkeHyst 3awmtbl Up

Tabnn ua 7— VcnbmaHua, BbiNnonHAEMbIE AN onpeaenieHns USMePEHHOro NPeaeibHoro HanpsXeHna

Krace | Knacc Il Kracc Ill
8331 X X
8.3.3.2 X X'
8.3.33 X

* MpoBogAT ToNbko Ans Y3 Tvna, KOMMYTUPYHOLLEEro HanpsbkeHue, 1 Y3 KOMOYHMPOBaHHOIO TUNa.

MpumeyaHne — 3HaK «xX» 03HAYAET, YTO UCTbITAHWA MPOBOAAT.

[JeiicTBylOT cneaytolme cnelnasbHble YCOBUA UCTbITAHWIA:
a) Bce 0fIHOBBOAHble Y3UI UCNbITLIBAKOT B 06ECTOYEHHOM COCTOSIHUU:
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b) ko Bcem aByxBBOAHLIM Y3WUI nogaloT HanpsHXXeHne oT NCTOYHUKA C HOMUHA/IbHLIM TOKOM He MeHee
5 A npu MakcumasnbHO ANUTesIbHOM paboyem HanpshxeHun Uc. MonoxuTensbHble UMY bCbl NpUKNaabiBaloT B
Touke (90 £ 5)°. a oTpuuatesnbHble B Touke (270  5)° Ha cMHycouaanbHOW hopMe BOJSHbI HANPSHKEHUS;

c) Ans ogHoBBOAHOrO Y3UI. nmeroLwero BbiBOAbl, UCMbITAHME NMPOBOAAT 6€3 BHELLHNX pasbeguHuteneii
1 npefesibHoe HanpsXxeHne U3MepsalT Ha BbiBogax. [nsa ogHossoaunoro Y3UM. nMetowero coegnHuTe ibHble
NPOBOAHVKY, NPefe/ibHOe HanpshKeHre N3MEPSIIOT C BHELLUHVM NPOBOAHUKOM AAuHOK 150 mm. [ina ABYXBBO-
AHoro Y3WIM n ogHosBoAHOro Y3WI ¢ oTAebHbIMY BbIBOAAMU HAarpy3sku npefesibHoe HanpshkeHve nsmepsor
y BbIBOAHbIX BbIBOAOB WAN BbIBOAOB Harpysku Y3WIM. a HanpsxkeHue ana onpegenedvsa Umex Ha BBOAHOM
BblBOJE UNu BbiBOgax Y3UIT;

d) nsmepeHHoe npegesibHoe HanpshkeHre onpeaensitoT Npu UCNbITAHWAX, BbINO/THAEMbIX MO PUCYHKY 5 1
Tabmue 7 COOTBETCTBEHHO K/laccaM ucnbiTaHuii Y3UI.

8.3.3.1 lMpoueaypa McnbITaHUSA N0 U3MEPEHMIO OCTATOYHOIO HaMpPsHXKeHUs ¢ uMnysbcamu Toka 8/20

a) MNynbCbl TOKa ANUTENBHOCTLIO 8/20 Npu UCMbITAHWAX KNacca | npuknaabiBaloT B Takoi nocnefosa-
TENbHOCTU NUKOBbIX 3HAYEHUIA /rmplo.l; 0,2: 0.5; 1.0.

Mpy ncnbiTaHuAx knacca Il MMNynbCbl TOka ANUTEeNbHOCTLIO 8/20 NpuknaabiBaloT B Takoli nocnefoBa-
TeNbHOCTY MUKOBBIX 3HaYeHwud /m: 0.1: 0,2; 0.5:1.0.

Ecnun Y3UI cogepXuT TONbKO OrpaHnyYnBatoLLme a/ieMeHThl, Torga UcnbiTaHne npoBoAAT TOIbKO C Nu-
KOBbIMW 3Ha4YeHUAMY Irp Ana ucnbiTaHuii knacca | unm /nans ucneltaluii knacca |l

Korga nsrotoButenb yctaHaBnmBaeT /Tax, MpUkNagbiBatoT O4UH AOMNONHUTENbHbIA nMNynbe Toka 8/20 ¢
MMKOBBLIM 3HaYeHVEeM /raax. a OcTaTOYHOE HanpsXKeHVe U3MepsaIoT 1 3anucbiBaloT;

b) Ansa Y3 npoBoAAT N0 OAHOMY LMKAY NPX NONOXUTENbHOW 1 OTpULATENBHON NONSPHOCTY:

C) MHTepBaN Mexfay OTAesbHbIMUA MMMNy/ibcamyn Jo/mKeH BblTb AOCTAaTOYHbIM, YTOObLI obpasel, ycnen
OCTbITb 10 TEMMEPATYPbI OKPYXKAIOLLLEro BO3AyXa;

d) 4na kaxgoro nmnynbca Ao/mKHa ObiTb CHATA OCLMAIOTpamMma TOKa U HanpshKeHns.

Mukosble (abCOMOTHBIE) 3HAYEHUA [O/MKHbI ObITb HAHECEHbI Ha rpadnK paspsAHOro Toka OTHOCUTENTbHO
OCTaTOYHOro HanpshxeHus 4o /n unu Mo Touykam 3Ha4YeHuin cnegyeT Ha4yepTUTb COOTBETCTBYIOLLYIO KPU-
BYI0. Ha KpVBOW A0/HKHO BbiTh OCTATOYHO TOYeK, YTOObI y6eANTbCS B OTCYTCTBUM 3HAUYNTE/bHbIX OTKIIOHEHW
A °'nvwnulltp,

€) ocTaTo4YHOe HanpsxeHue, NpUMeHsemMoe A1 U3MEPEHUS NPefe/ibHOro HanpsXXeHus, ABNsSeTca Hau-
60/bLLIMM Ha KPUBOWA, COOTBETCTBYHOLLEN ANS:

- knacca | — go fimp:

- knacca Il — go M

MpumevaHne — OcraroyHoe HanpshkeHne ABNAeTCA Hambo/bLLMM MKOBbLIM 3HAYEHWEM, M3MEPEHHbLIM Npn
NPOXOXXAEeHN UMMNY/ibCa TOoKa. JT1o6ble BbICOKOYACTOTHbIE MOMEXU U NMNYNbChbl, CBA3AHHbIE C 0COBEHHOCTbIO KOHCTPYKLUUN
reHeparopa, He y4MTbIBakoT,

f) 3HaveHne gns onpegenenus Umex aBnseTcs HanbGOMbLINM OCTATOYHBbIM HanpshkeHMeM, U3MePEHHbIM
MP« L Ly vnm imp B 38BMUCMMOCTM OT K/1acca UCnbITaHna Y3uri.

8.3.3.2 lMpoueaypa UCnbITaHUs N0 U3MePEHN0 (HPOHTASIBHOTO PaspsAAHOro HanpsXkeHus

MprYMeHAT cTaHJapTHOe UMMY/bCHOe HanpshkeHve 1,2/50. MeHepaTop HanpsXXeHus [O/KeH ObiTb
YCTaHOB/IEH Ha BbIXOJHOE HanpsKeHWe OTKPbITOW Lenu 6 KB:

a) kK Y3UM npuknagbiBaoT 10 uMNyNbCOB KaxAoh amMnauTyAbl: NSATb NOMOXUTENbHON U NATb oTpuua-
TeNbHON NONAPHOCTH;

b) NHTEepBan Mexay oTAe NbHbIMY UMNYybCaMn AO/KEH OblTb AOCTATOUYHBIM ANA OXNaxeHus obpasua
0,0 TemnepaTtypbl OKpyXXaloLero Bo3ayxa;

C) ecnu paspsaf He obpasyeTcs npu npuknagbiBaHny 10 nMnynbCoB Ha YPOHTE BOJHBI, TOrAa a) U b)
MOBTOPSIIOT C BbIXOAHBLIM HanNpPsKeHnem OTKPbITON uenu reHepatopa 10 kB. Bce aTo AO/MKHO ObITb OTPaXKeHO
B MPOTOKO/IE UCMbITAHWIA;

d) HanpsixeHune Ha BbiBogax Y3WI Ao/MKHO pernctpmposartbes ocuuanorpacgom.

€) U3MepeHHoe npefesibHOe HanpsXeHne — 3T0 MakCUMasibHOEe 3HayeHne paspsAfHbIX HaNPsHXKeHWi,
N3MEPEHHbIX B TEYEHWE BCEro LUKIa UCNbITaHUN.

8.3.3.3 lMpoueaypa UcnblTaHUsi MO0 U3MEPEHUIO NPEeAENbHOr0 HanpPsXXeHNs KOMOUHUPOBAHHOL BOJIHOM

Mpy npoBeAeHWN 3TOr0 UCMbITAHWUA UCNO/b3YIOT FreHepaTop KOMGMHUPOBAHHOW BOSHbI:

a) VHTepBasl MeXAy OTAE/bHbIMU UMMY/IbCamu JO/DKEH ObITb 4OCTATOUHBIM A1 OXNAXAEHNA obpasua
[0 Temnepartypbl OKpyXatoLero Bo3gyxa,
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b) HanpshxeHne reHepaTopa KOMGUHMPOBAHHOW BOJHbI yCTaHaBMBAIOT TakuM 06pa3om, 4To6bl obecne-
UNTb HanpsxeHne pasoMkHyTol Lenu 0.1; 0.2:0.5; 1.0 Uoc. kak ykasaHo nsrotoButesiem Y3Ur.

Ecnn Y3UIM coaepXuT TONbLKO OrpaHnymBaioLme afieMeHTbl, Torga UcnbitaHve npoBoaAaT Tosibkoc 1.0 UA,

C) C ycTaBKaMu reHepaTtopa B COOTBETCTBMM C nepeuncneHnem b) k Y3UIM npuknagbiBatoT yeTbipe pas-
psfa onsa Kaxaon amnautyabl: ABa NOMOXUTENbHLIX U ABa OTpULATENbHbIX;

d) gna kaxgoro nmnynbca AO/MKHbI ObITb CHATLI OCLMI0OrPaMMbl TOKa, nogaHHoro k Y3WI reHepaTto-
pOM. ¥ HanpsiXeHnsa Ha Bbixoge Y3UIT,

e) 3HayeHune oA onpefeneHns N3MepeHHoro npefenbLHoOro HanpsaxeHusa n Umax — 370 MakcumasibHoe
3Ha4YeHne HanpsaxeHuna B Xxoae BCEro UCnbiTaHUA.

MpumeyaHne — B 3aBUCUMOCTM OT KOHCTPYKLMN Y3UIM 3TO MOXET ObIThb SIMG0 paspsagHoe HanpshkeHve, 1mbo
OCTaTOYHOE HarpshkeHue.

8.3.3.4 KpuTepun cooTBETCTBMA AN BCEX UCMbITAHWUI Ha U3MEepPeHHOe npefefibHoe HanpshkeHne
MpumeHsoT kpuTepum cooTBeTcTBuA B. C. | u M no Tabnuue 4.
8.3.4 WcnbiTaHne B pabouem pexume

Ha pucyHke 6 npeficTaBneHa cxema UCNbITaHus B paboyeM pexume.

PricyHok 6 — CxeMa UCTbITaHusi B paboyem pexume
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8.3.4.1 O6Lme NonoxeHns

B faHHOM ucnbiTaHUM paboune ycnoBuss UMUTUPYIOT NpuaoxeHnem kK Y3UI npeaycmMoTpeHHOro ymcna
cneymanbHbIX UMMY/IbCOB C OAHOBPEMEHHON nojaveli MakCUMasibHOro A/INTe/IbHOr0 paboyero HanpsxeHus
Uc OT UCTOYHMKA NepeMeHHOoro Toka cornacHo 8.3.4.2.

McnbiTaTenbHas ycTaHoOBKa A0/HKHA COOTBETCTBOBATL CXEME, NPUBEAEHHOW Ha pUCYHke 7.

BHayvasne cnefyet onpefennts UsMepeHHoe npefesibHoe HanpshxeHne ucnoitaHnem no 8.3.3.

Bo n3bexaHue YpesMepHoii Harpy3ku Ha 06pasLbl UCMbITAHWE NPOBOAAT B CleAyOLEeM Nopsake:

- ONsa McnbiTaHuii knacca | no 8.3.3.1 — ToNbKO NpU NUKOBOM 3HAYeHUn /jmp;

- [onsa venbiTanuid knacca Il no 8.3.3.1— Tosbko npu /,,;

- Ans ncnbiTannii knacca Il no 8.3.3.3 — Tonbko Npu UQC — ¢ npuknagbiBaHMeM Mo OAHOMY MOJSIOXM-
Te/IbHOMY U OfJHOMY OTPULLATENIbLHOMY UMMY/bCY.

|NTynbo

UC — NCTOYHNK NUTAHNA NPOMbIWNEHHON YacToThl No 8.3 4.2: D — pa3beAuHuTenn Y3WUM. ykasaHHble U3roToBUTENEM; UMNynbC: Tok 8/20
ANsA ncnblTaHuii knacca lu Il B pa6oyem pexume no 8.3.4.3; UMNyNbCHbIA TOK 1M Anu ncnbiTaHUA B ONONHUTENIBHOM pexume no 8.3.4.4;
KOMGUHUpOBaHHAA BOMHA ANA WCMbITaHUit knacca Il a paboyem pexume no 8.3.4.5

PuncyHok 7 — Cxema yCTaHOBKM A/19 UCTIbITaHWUSA B pa6oqu pexuve

8.34.2 XapakTepucTVKN UCTOYHMKA HaNPSHKEHUS NMPOMBILLNIEHHON YacToTbl 4719 UCNbITaHUS B pabouem
pexume

8.3.4.2.1 Y3UI c conpoBoxaatowmm TokoMm 500 A 1 Hmke

McnbiTyembiii o6pasel, Ao/MKEH ObiTb NOAKMOYEH K MCTOYHWKY HANPSXXEHUS NPOMbILINEHHON 4acToTbl.
MosiHoe conpoTUBIEHNE NCTOYHMKA IHEPrNK AO/MHKHO ObiTb TakMM, YTOObLI NPU MPOXOXAEHNN CONPOBOXAAt0-
LLLero Toka NMMKOBOE 3HaYeHne HanpshKeHWs MPOMbILLIEHHON YacToThl Uc, namepeHHoe Ha BbiBogax Y3WUI, He
noHwxanockb 6osee yem Ha 10 % OT ero NUKOBOrO 3HAYEHUS.

8.3.4.2.2 Y3UI ¢ conpoBoXAaloLinm TOKOM cBbille 500 A

McnbiTyemblli 06pasel, Ao/MKeH BbiTb BKIOYEH B LEMb C HANPSXKEHWEM NPOMbILIEHHOW YacToTbl Uc n
0XnAaeMbIM TOKOM KOPOTKOrO 3aMblkaHWs Npy OTK/IovatoLeil HOMUHaIbHOM CNOCOGHOCTM COMPOoBOXAatoLLe-
ro Toka /M. 3a4aHHON M3roToBMUTENEM, cornacHo tabnuue 8 nam 500 A (BbibupatoT 6onbliee 3HaveHwe). Ans
Y3WI. BKIKOYEHHOTO B LeNb MeXAy MeTpasibio U 3allUTHbIM 3a3emsieHneM B cuctemax TT n/unm TN, oxunaa-
eMblii TOK KOPOTKOrO 3amblkaHus [o/DKeH 6bITb He MeHee 100 A.

MpumeyaHne — VHchopmaLmo NO KOOPAVHALMM OTK/THOYAOLLIEH CMOCOBHOCTY CONPOBOXAAMOLLIErO Toka Y3
C OXVAaeMbIM TOKOM KOPOTKOrO 3aMbIKaHWS CUI0BOV pacrnpeaennTesibHol cucTeMbl B Touke ycTaHoBku Y3UIM cm. |EC
61643-12 [9] n IEC 60364-5-53 [4]. nyHKT 534.2.3.5.

8.3.4.3 VcnbiTaHua knaccos | v |l B paboyem pexvve

Mpu “cnbITaHMU NpUKNaAbIBalOT TPU TPYNnbl UMMYILCOB Toka (MO MATb UMNYNbCOB B KaXAONW rpynne),
Bcero 15 umnynbcoB Toka 8/20 NMOMOXUTENbHOW NOAApPHOCTU. McnbiTyeMble 06pasubl NOACOEANHSAIOT K CU-
NIOBOMY WCTOYHUKY corniacHo 8.3.4.2. Kaxablli UMMy/bC AO/MKEH OblTb CUHXPOHU3NPOBAH C NMPOMbILLIEHHO
yacToToll. HaunHasa ot 0°. yron cuHXpoHu3auuy nosbiwatoT yepes (30 + 5)° (CM. puUCyHOK 8).

K Y3UM nopgatoT nutaHme npu Uc. OXupaeMblii TOK KOPOTKOrO 3aMblKaHWSi CUI0BOTO UCTOYHMKA MpK
NPUAOXKEHUN TPYNN UMNYNbCOB JO/MKEH COOTBETCTBOBAaTL 8.3.4.2. lMoC/e NPUIOXKEHUS KaX4OoW rpynnbl UM-
My/1bCOB W OTK/IOYEHUS MoCNefHero conposBoXaatoLero Toka (npy Hannummn) Y3UIM fomkHO elle octaBartbes
noJ HanpshkeHneM He MeHee 1 MUH 7151 NPOBEPKN HanpshKeHWs NOBTOPHOro BO3HMKHOBEHUSA paspsaga. Mocne
nocnegHei rpynnel UMNyNbLCOB 1 nocne 1 muH nepuoga Y3UIM npogomkaeT octaBarbcs npu Uc He meHee yem
30 c ¢ nocnegyowymmn 15 MUH 419 NPOBEPKU TEMI0BOW CTabnnbHOCTW. C 3TOI LeNblo Harpy3oyHas cnoco6-
HOCTb M0 TOKY KOPOTKOIO 3aMblKaHWA CUI0BOr0 UCTOYHMKA (Npu Uc) MOXeT 6bITb NMOHWXKeHa [0 5 A.
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Mpu ncneitaHnn Y3UM no knaccy | npuknagbiBaloT MMIy/bCbl ToKa 8/20 ¢ NMKOBbIM 3HAYeHeM /Tp.
Mpu ncnbiTaHnm Y3WUIM no knaccy Il npuknagsisaioT MMNybCbl Toka 8/20 npu /n.

MpumevyaHne — Ana Y3UM. knaccudmumpyembix Mo Knaccy ucnbiraHuii | n Il, 3To ncnbiTaHue NpoBOAST
OfVH pas3. Mp1 3TOM BOMPOC O 6osee XeCcTKMX napaMeTpax UCbITaHUi /11 060MX KTacCOB NOA/EXMUT COracoBaHMIo C
N3rOTOBUTE/IEM.

NCnn«ws

35107 35 M

PricyHok 8 — CxeMa BpeMeHHbIX VHTEPBAUIOB A1 UCTIbITaHMiA knaccos | v || B paboyem pexivivie

WHTepBan mexay oTAesbHbIMU uMMybcamu coctasnsetT 50—60 c. uHTepsan Mexay rpynnamu uMnysib-
coB — 30—35 MuH.

B nHTepBane mexay rpynnamy MMnysibCOB nofjaya NUTaHus K UCnbITyemMoMy o6pasLy He TpebyeTcs.

Tok cneflyeT 3anucbiBaTtb NPY KaxAoM umnynsce. Mpu ncnbiTaHun He fO/MKHO BbITb NPO60eB unu nepe-
KpbITWiA B 06pasuax.

8.3.4.4 VicnbiTaHus knacca | B ,ONONHUTENLHOM pexnme

B vcnbiTaHnn yepes Y3UI nponyckaloT UMNYNbCbl TOKa, HapalMBaeMble NocTeneHHo Ao /||np.

K Y3UM nopgatoT nutaHve npu Uc. Oxungaemblii TOK KOPOTKOTO 3aMblKaHUS CUI0BOTO UCTOYHMKA MNpuw
NPWIOXEHNN TPYNM MMNYNbCOB AO/HXKEH COOTBETCTBOBaTh 8.3.4.2. lNocne NpunoXeHUs Kaxaow rpynnbl UM-
nynbCOB W NOC/e OTKNOYEHUS NocnefHero conpoBoXaatoLero Toka (npy Hanuuun) Y3UM gomkHo elle ocTa-
BaTbCA MO HanNpsHkeHeM He MeHee 1 MVH 415 NPOBEPKU HanpsKeHUs NMOBTOPHOTO BO3HWKHOBEHMUA paspaja.
Mocne nocnepHeit rpynnbl MMNyAbCOB M nocne 1 muH nepuoga Y3WIM npogomkaeT octaBatbes npu Uc He
meHee, yeMm 30 ¢, ¢ nocneAyoLwMn 15 MUH 415 NPOBEPKM TEN0BOI cTabuibHOCTW. C 3TOW Lenblo Harpy3ou-
Has CnoCO6HOCTb MO TOKY KOPOTKOrO 3aMblkaHWs CUI0BOIO UCTOYHMKA (Npy Uc) MOXeT 6bITb MOHMKeHa A0 5 A.

VIMNynbCbl TOKa MOIOXUTENIbHOTO 3apsifia COOTBETCTBYIOLLErO MUKOBOTO MOJIOXKUTENNLHOIO 3HaYeHUs
[OMKHbI MHALMMPOBATLCA UCTOYHUKOM HAaMpPsHKeHWS NPOMbILIIEHHOW YacTOTbl A5 nojaun K UCNbITYyeMoMy
o6pasLy B cregyrowem nopsake:

a) oAvH nMnybc Toka npv 0.10 /imp; n3mMepeHve TensoBoli CTabuNbHOCTY; OXNTaxXaeHve 40 Temnepary-
pbl OKpYXXatoLLero Bo3ayxa;

b)oanH nmnynec Toka npu 0,251 ' n3mMepeHune TENI0BOIN CTabUNBLHOCTY; OXNaxaeHue Ao TemnepaTy-
pbl OKpYXXaloLero Bo3ayxa,;

C) 0AVH UMnynbe Toka npu 0,50 /Tp ; UsMepeHne TensaoBoi CTabuNbHOCTU; OXNaxXaeHne [0 TemnepaTy-
pbl OKpYXXatloLwero Bo3ayxa;

d) oamH nmnynsc Toka npu 0.75 /imp; nsamepeHme TennoBoi cTabuabHOCTY; OXNaxaeHne 40 TeMmnepary-
pbl OKpYXXatoLLero Bo3ayxa;

€) oguH nmnynbc Toka npu 1,001,  *un3mepeHne TennoBoi cTabubHOCTY; OXNaXAeHNe [0 Temnepary-
pbl OKpyXXaloLero so3gyxa.

CxemMa BpeMeHHbIX MHTepBasioB nNpusefeHa Ha pucyHke 9.
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McnbiTaHue knacca | B LONOIHUTENBHOM pexume
MuTtaHre npu Uc B Xofe 1 Nocne Kaxaoro umnynbca Toka

6A [ BA Feh 1 ' Bal* L Ea

1
15IVWH 15mT N15x N 15WH 15 wH

PvicyHok 9 — Cxema BPEMEHHbIX HTEePBa/10B A4/1A ncnbITaHWi knacca | B A0MNOHUTE/IbHOM pexxuve

8.3.4.5 WcnbiTaHuA knacca lll B paboyem pexvive

Y3WI ncnbITbiBAOT TPEMSA rpynnamMmu UMMysibCoB, Npukiagbisaemsix npyu Uc B criegylollemM nopsigke:

- MATb MOMIOXUTE bHbIX UMMNY/ILCOB, UHULMUPOBAHHbLIX NPY MUKOBOM 3HAYEHUU MOSIOXUTE/ILHOro Mosy-
nepuoga (x 5°);

- NATb OTPULATE/IbHBLIX UMMYJILCOB, UHULMUPOBAHHLIX NPU MUKOBOM 3HAYEHUW OTPULLATENIbHOTO NOJsy-
nepuoga (x 5°);

- NATb MOMOXUTENbHbIX UMMY/ILCOB, MHULMUPOBAHHBIX NPY MUKOBOM 3HAYEHUWN NOJSIOKUTESILHOIO NoJsy-
nepuoga (+ 5°).

Cxema no BpeMeHu npeacrasneHa Ha pucyHke 10.

Kam6umpaseHHm

20Mm 80 MvH

PucyHok 10 — Cxema no BpeMeHu ucnbitaHuii knacca |l B paboyem pexxume

8.3.4.6 KpuTepun cooTBeTCTBMA A1 BCEX UCMbITaHWA knacca | B paboyeM 1 JONOHUTENIbHOM pexnmax

MpumeHsT kKpuTepum cooteseTcTBus A. B, C, D. E, F, G u M no tabnuue 4.

8.3.5 PasbeauHutenn Y3UM n 6e3onacHan paboTtocnocobHocTb Y3UI npu neperpyske

8.3.5.1 VcnbITaHNe Ha TePMOCTOKOCTb

Y3WM BbiAepXMBAKOT B HarpeBaTeNbHON kamope 24 4 npu Temnepatype (80 £ 5) °C.

Kputepumn cootsetcteus C un G no tabnuue 4.

8.3.5.2 VcnbiTaHNe Ha TenoBy CTabubHOCTb

McnbiTarenbHble yCcTaBku

[aHHas npouenypa npegHasHadveHa ansa Y3 aByX BUAOB KOHCTPYKUMIA:

- Y3UM. cofepxatyme TO/IbKO OrpaHnumBaloLLie KOMMOHEHTbI, Mog/iexar npoueaype a);

- Y3WUI. cogepxatyme Kak orpaHuumBaloLLe, Tak 1 KOMMYTHPYIOLLIYEe KOMMOHEHTbI, NoA/iexar npoueay-
pe b).
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MoprotoBka 06pasyos

Ona Y3UI, umetoLero HeNMHeHbIe 3/IEMEHTbI, BK/IIOYEHHbIE MapasifieNibHo, faHHOe UCNbITaHWe A0MX-
HO BbINOJTHATLCA A5 Kaxaoro nytu Toka Y3UIM npy oTcoegMHEHUN/OTK/TIOYEHUN BCEX OCTasIbHbIX TOKOBbIX My-
Teil. ECnn anemMeHTbl 04HOI0 1 TOro Xe TUna v C O4HUMMW U TEMU Xe NapaMeTpaMun coefMHeHbl napansesnsHo,
OHW [O/IKHbI UCMbITbIBATLCSA Kak OAMH TOKOBbIA NyThb.

060 KOMMYTUPYIOLLMIA HANpPsHXKEHNE 3/1EMEHT, COeAVHEHHbIN nocnefoBaTelbHO C OrpaHUYMBaloLLMM
HanpskeHne 3/1IEMEHTOM, AO/DKEH ObITb HAKOPOTKO 3aMKHYT MEAHOI NPOBOJIOKOW Takoro Anametpa, 4Tobbl
OHa He pacnnaBuiach B X04e UCMbITaHUS.

M3roToBuTenb AO/MKEH NpefoCcTaBUTb 06pasLbl, NOATOTOB/IEHHbIE 3apaHee B COOTBETCTBUM C BbllLeyKa-
3aHHbIMU TpeboBaHAMMU.

a) Mpoueaypa ncnbiTaHua ans Y3UI. nMeloLLero ToNbKO orpaHMynBaloLLne 3/1eMeHTbl

WcnbiTyemMble 06pasybl NOACOEANHAT K UICTOYHUKY MPOMbILLIEHHOR YaCcTOThI.

HanpshkeHne OO0/MKHO 6biTb AOCTATOYHO BbICOKMM, YTOGbI Yepe3 Y3UI npoxogun Tok. Ansa atoro vc-
NbITAHWSA TOK YCTaHaB/MMBAIOT Ha NOCTOSAHHOE 3HauveHue. [lonyck Ha UCMbITaTeNbHbIN TOK cocTaBnseT ¢ 10 % .
WcnbiTaHne HaunHaT ¢ 2 MA (LeliCTBYIOLLErO 3HAaYeHMs) ANA nepBoro obpasua wim ¢ Uc, ecny ocTaTouHbIi
Tok npu Uc yxe npesbilwaeT 2MA (geicTB.).

3aTeM 3TO 3HaYeHMe Toka No3TarnHo NoBbILWAT IM60 Ha 2 MA, b0 Ha 5 % oT NpebiayLero 3Ha4YeHus
perynvpyemoro ucnbiTatesibHoro Toka, BblbnpatoT 60bliee 3Ha4YeHue.

[nsa nByx ocTaBLIMXCS 06pa3L,0B CTAPTOBYIO TOUKY MEHSIOT € 2 MA Ha TOK. COOTBETCTBYHOLLMIA 3HAUEHWIO,
Ha NsATb 3TANOB HWXe TOro, NPU KOTOPOM 6bl1 OTCOeAUHEH NEPBbI 06pasel,

Kaxablil aTan npofos/mKatoT A0 AOCTUXKEHUA TENIOBON CTabWUIbHOCTU (HanpuMep, U3MeHeHMe TeMnepa-
Typbl MeHee yeM Ha 2 K B TeyeHne 10 MuH).

Bo BpeMsA UCMbITaHWS MOCTOSIHHO U3MEPSAT TemMnepaTypy Ha MOBEPXHOCTW B camoll ropsueli Touke
Y3UMN (tonbko ans Y3UM co cBo60AHBIM AOCTYNOM) U TOK. NPOXOAALMIA yepes Y3U.

MpumMedyaHue 1— Camyto ropsiyto TouKy Y3 MOXHO onpeaenuTh MPoGHbIM UCTIbITaHEM TGO U3MEPEHVEM
Temneparypbl B HECKO/TbKMX TOUKAX.

VcnbiTaHve npepbiBaloT, €CNN BCE UCMbITYyEeMble He/IMHelHbIe 3/1IEMEHTbI OTK/THUEHBI. HanpsikeHue pa-
nee He A0J/1XHO noBbiWaTbCA BO nsbexaHve BbIX04a U3 CTpOoA pasbeaUNHUTENA.

MpumeyaHune 2— B cryyae COMHEHUS B,Cl|eI7ICTBI/ITel'IbHOM OTCOeaVHEHUN BCEX HeMHEHbIX 3/1EMEHTOB npo-
BOOAT BVISyaI'IbeIVI ocMmOoTp.

MpumevaHne 3 — Pa3nom anemeHToB cam Mo cebe He cumTatoT OTCOEAVHEHMEM.

Ecnn HanpsxeHune Ha BbiBogax Y3UI ctaHoBUTCA HUxe, yeM UREF Torga HanpshkeHue perynvpyrot
no |/REF n nogaepxusBaloT Tak B TeyeHne 15 MUH, a TOK npekpallalT perynvposatb. MoaToMy perncrpauums
ANUTeNbHOro Toka 6onee He TpebyeTcs. Heo6Xo0AMM NCTOYHUK MPOMBILLIEHHON YaCcTOThbl C HArpy304HOWA Cro-
COGHOCTbLI MO TOKY KOPOTKOrO 3aMblkaHUs, KOTOPbIV Gbl HE OrpaHUYMBan TOK A0 Tex Nop. Noka He cpaboTaeT
Kakoi-nmbo pasbeauHUTENb.

Haunbonbliee 3HayeHne ToKa He [O/DKHO MpeBbilWaTb MakCMMalbHO YCTAHOB/IEHHOTO 3HAYeHUs Toka
KOPOTKOro 3amblKaHWs, YCTAHOBIEHHOTO N3rOTOBUTENEM, KOTOPOE CNOCO6EH BblaepXaTb pasbeAnHUTENb.

b) Mpoueaypa ucnbiTaHusa Ansa Y3UN, cogepxaliero KOMMYTUPYOLWLKUE 3N1eMEHTbI, BKIIKOYEHHbIE noce-
[oBaTeNbHO C ApYrMMY 3/1eMeHTamMmn

K ¥Y3WM nogatot nutaHne UREF OT CU/I0BOFO UCTOYHMKA C HArpy304HOW CNOCOGHOCTLIO MO TOKY KOPOTKO-
ro 3aMblKaHUsi, KOTOPbIA He orpaHnyYMBan 6bl TOK 0 TeX MOp. Noka He cpaboTaeT OAUH U3 pa3beAnHUTENEN.
Hamnbonbluee 3HayeHre Toka He A0/IKHO NPeBbIlaTb MakCMMasibHOrO 3HaYEHWS TOKa KOPOTKOTO 3aMblKaHus,
YyCTaHOB/IEHHOrO M3rOTOBUTENEM, KOTOPOE CMOCO6EH BblAEPXaTb pasbefuHUTENb.

Ecnu npoTekaeT He3HAUMTE bHbIN TOK. MPUMEHSIIOT NpoLeaypy UCNbITaHUs a).

MpumevyaHne — oA «He3HAUUTENbHLIM TOKOM» MOAPa3ymeBatoT, YTo Y3UI He BOLLWIO B COCTOSHWE MPOBO-
OMMOCTK (T. . ocTaeTcs B COCTOSAHMM TEN/I0BOl CTabUILHOCTY).

Kputepuu cooTseTCcTBUA

MpumeHstoT kpuTepumn cootsetcteusa C. H. I, J, M 1 O no Tabnuue 4.

Kpome Toro, npeBbllieHne TemnepaTtypbl noBepxHocTn Y3UIM aAns BHyTPeHHeli yCTaHOBKM BO BPeEMS U
nocne UcnbiTaHna AOMKHO ObiTb MeHee 120 K n meHee 80 K cnycta 5 mvH nocne cpabatbiBaHUs BCEX UCMbI-
TyeMbIX pasbeanHuTenei.
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8.3.5.3 WcnbiTaHne Ha CNOCOGHOCTL BbIAEPXMBATL TOK KOPOTKOTO 3aMblKaHWs
VcnbiTaHue He NpoBOAAT Ha Y3UI. KoTopble KnaccuuumupyoT:
- UCKMIOYNTENBHO 1A HapYXXHOI YCTAHOBKN VM MOHTVPYIOT HeAOCTYMHbIMU: UN
- Tonbko ANnsa npucoegnHeHns k N-PE B cuctemax TN wnivnn TT.

Ta6nuua 8 — OXUAAeMblii TOK KOPOTKOTO 3aMbIKaHUS Y KO3 PULMEHT MOLLHOCTM

1p*% (KA) @Bl o0

Ip*1,5 0.95
15</pS3.0 0.90
3.0</pS4,5 0.80
45</pS6.0 0.70
6.0</pS100 0,50
100< IpS20.0 0.30
20.0 </pS50.0 0.25
50.0</p 0.20

MpumevaHne — BoccTaHaBnMBaroLLeecs HanpsixeHe — no IEC 60947-1 [10].

WcnbiTaTtenbHblli 06pasew, JO/HKEH YyCTaHaBIMBATLCA COMAaCHO MUCbMEHHbIM YKa3aHWAM M3roToBUTENS.
K Hemy nofcoefnHS0T NPOBOAHMKA C MaKCUMa/IbHbIM MONepeYHbIM ceyeHrnem no 8.4.2. npuyem ocTasnsaoT
MakCUMasibHyI0 ANVHY Kaxaoro kabens 0,5 m.

MoaroToBka 06pasLoB

Ona Y3WUM ¢ HenuHeWHbIMU 3/1eMeHTamy, COefUHEHHbIMU NapasanenbHo, cnegyeT MOAroTOBUTb, Kak
OMuncaHo Bbllle, OTAe/IbHble KOMMIEKTbl — MO Tpu obpasua A5 KaxAoro TokoBoro nytn Y3UN. koTopslii co-
OEepXNT OguH nam 6051ee HeNNHENHbIX 3/IEMEHTOB, yka3aHHbIX B 3.1.4 n 3.1.5.

TokoBble MyTH, coAepxalyme KOMMYTUPYIOLME 31eMeHTbI C KOMBUHUPOBAHHOW dhyHKLMel pasbeuHe-
HUS, MeloLLMe MMYNbCHOE BblifepXuBaemoe HanpshkeHue 6 kB 1 6onee, ¢ 3aneKTpMyecKol MPOYHOCTbIO N30-
nauun cebiwe 2500 B/50 Iy B TeyeHne 1 MWH. B HOPMasibHbIX YC/IOBUSIX 3KCMyatauum, UCnbiTbiBalOT 6e3
NMOAroTOBKWN, HO TO/IbKO B COYETaHUM C APYTMMU TOKOBLIMU NYTAMMW, NOArOTOB/IEHHLIMY TaK. KaK ON1MCaHO HUXe.

AnemeHTbl Y3UI, orpaHmumnBaloline n KoMMyTupyowme HanpsxeHve (cm. 3.1.4 n 3.1.5), cnegyet 3a-
MEHUTb NOAXOAALLMMN MEeAHBIMU NepeMblYKamMu, rapaHTUPYLWUMY HEN3MEHHOCTb BHYTPEHHUX COeAVHEHWIA,
UX NONEepPeYHOro CeYeHnsl, OKpyXarwLWwmnx MaTepmanos (Hanpumep, CMO) 1 YNakoBKK.

O6pasLbl CorfiacHo BblllieyKa3aHHbIM TpeboBaHUAM npeAcTaBnsAeT N3roToBUTE b.

Mpoueaypbl NCAbITaHWiA

[laHHoe ncnbiTaHve NpPoBOAAT MO BYM pasHbiM npouedypaMm — a) U b) — Ha OTAe/bHbIX KOMMIeKTax
06pasLoB, NOArOTOB/EHHbIX 47151 KaXA0V npoueaypbl:

a) NcnbiTaHre cnocobHOCTM BblAEPXMBAaTL 3asB/IEHHbIA TOK KOPOTKOrO 3aMblKaHUs

O6pasel, NOACOEANHSAIOT K UCTOYHMKY NPOMbILLISIEHHOW YacTOoTbl NPy Hanpsxenun L/REF ¢ oxvugaembiM
TOKOM KOPOTKOTO 3aMblKaHWs COrNacHO 3asB/IEHHONM Harpy3o4HoOl CnoCcOBHOCTM NO TOKY KOPOTKOrO 3aMblka-
HUS 1 KO3(h(PULMEHTOM MOLLHOCTM B COOTBETCTBUM C Tabnuueit 8. perynnpyembiMn Ha BbiBogax Y3UIM.

McnbiTaHne npoBoAAT ABaX[bl: C TOKOM KOPOTKOrO 3amblKaHus, UHULUMPOBaHHLIM B To4ykax (45 * 5)
3/1eKTPUYECcKunx rpagycos v (90 * 5) a1eKTpUYeckux rpagycos, Nocse nepeceyeHns Hyas BOJTHON HanpsXKeHns.

Ecnun 3aMeHsiemblii UK B3BOAMMbIA BHYTPEHHWIA WU BHELIHWIA pa3beuHuTeNb cpabaTtbiBaeT, TO COOT-
BETCTBYIOLMI pasbefnHnTeNb cnefyeT 3aMeHATb UK B3BOAWTb KaxAblil pa3. Eciv pasbeAnHUTENb HE MOXET
6bITb 3aMEHEeH Wn B3BEAEH, UCMbITaHNE MpeKpaLLatoT.

KpuTepumn cooTBeTCTBUA

MpumeHstoT kpuTepumn cooteetcTeusa C, H. 1. J. K. M n N no tabnuue 4:

b) VicnbiTaHne Npy HU3KOM TOKE KOPOTKOTO 3aMblKaHUs

OT MCTOYHMKA NPOMBILLIEHHON YacToThl Npu HanpsxeHun |/REF B TeyeHne (5 = 0.5) ¢ nogatoT oxuga-
eMblii TOK KOPOTKOTO 3aMblKaHUSi, paBHbl 5-KpaTHOMY HOMWHA/IbHOMY TOKY MaKCUMasibHOW CBEpPXTOKOBOW
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3alnThl (ecn yka3am nsrotoButenieM), npu KO3 uumeHTe MOLLHOCTY CornacHo Tabnuue 8. Ecnv BHELWHAS
3awuTa oT CBepXToKa He NpegycMoTpeHa U3roToBmTenem, Toraa noAatT ToK, pasHbli 300 A.

WcnbitaHne npoBogaT ogHOKpaTHO npy URBF ¢ TOKOM KOPOTKOTo 3aMblKaHWs, MHULIMMPOBAHHBLIM B TOYKE
(45 + 5) anekTpMYeckux rpagycos, Nocse NepeceyeHnst Hynst BOSHOM HanpshKeHUS.

Kputepumn cootseTCcTBUA

MpumeHsoT kpuTepumn cootBeTcTBua C. I. M u N no Tabnuue 4.

8.3.53.1 [ononHutenbHoe ucnbiTaHve ans Y3UM ¢ MeHee, YeM 06BbSBAIEHHbI MakKCUMasibHbIA TOK
KOPOTKOrO 3aMbIKaHWUS (/SCcr)

MoBTopAIT Npoueaypy ucneiTaHmsa cornacHo 8.3.5.3 a), 6e3 noaroTosky 06pasuos no 8.3.5.3.

KommyTupytowme anementsl Y3UM 3anyckaloT MMMY/IbCOM TOKa MOJIOXUTENbHOW nonsipHocTy (8/20
nn60o Apyroi npuemnemoit hopmbl BOSHbI) B Touke (35 + 5) anekTprmyecknx rpafycoB Ha No0XUTENbHONM No-
NyBOJIHE NOC/e NepeceyeHns HyNsl BOMHOW HanpshkeHus. VIMNynbCHbIN TOK JO/MKEH 6biTb AOCTATOYHBIM AN
WMHMLMNPOBAHNA CONPOBOXAAIOLLEro ToKa, HO He cBbilwe /n.

[na obecneyeHus HecpabaTbiBaHUSI BHELIHEro pasbeAuHuTens BcnefcTene sanycka Y3UIM umnynb-
COM, BCe BHELIHMEe pasbefuHUTENN COeANHAIT nocnefoBaTesIbHO C UCTOYHUKOM HamnpskeHUs MPOMbILLIEH-
HOI 4acTOThbl, KaK NoKasaHo Ha pucyHke 11.

Zi — nonHoe CONpoOTWBNEHME AN PEryMpoBaHns 0XNAaeMoro Toka KOPOTKOTO 3aMblkaHNA cornacHo Tabnuue 8;
O, — BHeWHit pasbeanHnTens Y3UM; SCG — reHepatop UMNYyNbCOB TOKa C pas3BsA3bliBalWmUmM huabTpom

PucyHok 11 — Llenb ans ucnbiraHus Y3WIN ¢ conpoBOXAAROLLMM TOKOM /1] Hybke 3asiB/IEHHOI CNOCOGHOCTH
BblJEPXVBaTL TOK KOPOTKOTO 3aMblKaH!A

Kputepumn cootBeTCTBUA

MpumeHstoT kpuTepumn cooTBeTcTBusA C. H, I, J, K, M n N no tabnuue 4.

8.3.5.3.2 [lononHutensHoe ucnbitaHve Y3UM, nmutupyiollee Buj noBpexaeHuns

Moarotoska 06pasLoB

B ncnbITaHWn Lenn aNeKTPOHHbIX MHANKATOPOB MOTrYT 6biTb OTK/THOYEHbI.

WcnbiTaTenbHble 06pasLbl AO/MKHbI GbITb HOBbIMU 1 YCTAHOBMIEHbI KakK A5 HOPMasbHOM aKcnayaTauum
M0 VHCTPYKUMUAM M3rotoeutens. K HUM nofcoeguHAIoT NPOBOAHUKN C MaKCUMasIbHbIM MoNnepeyHbIM ceYeHnemM
no 8.4.2, npnyem OCTaBNAIOT MakCMMasibHYy0 ANVHY Kaxgoro kabens 0,5 m.

Mcnonb3yoT BHeLWHWE pa3befuHUTeNIn, peKoMeHA0BaHHble N3roTOBUTENEM.

Mpoueaypa vcnbiTaHui

WcnbiTatenbHbll 06pasel, NOACOeANHAIOT K UCTOUHWKY HaMPsSHKeHUS NPOMBbILLIEHHOR YacTOThl Npu cre-
AyoLWmMX HaNpPsXXeHUAX KOHAULVMOHNPOBAaHUS:

- ana Y3UNM. HopmupoBaHHbIX Ha Uc fo 440 B. npu HanpsixeHun 1200 BpgiictB + 5 %;

- ana Y3UM. HopmupoBaHHbiX Ha Uc cB. 440 B, npu HanpskeHun 3 Uc * 5 %.

HanpskeHne KOHAMLMOHWPOBAHUS MoJalT B TedeHne 5 ¢ + 5 %. Oxumgaemblii TOK KOPOTKOTO 3aMmbl-
KaHWA UCTOYHMKA TOKa A1 KOHOULMOHUPOBaHUA perynvpyroT Ha Bennundy ot 1 A o 20 AaeMaB + 5 %, Kak
npeAycMOTPEHO M3rOTOBUTENIEM COrflacHO nepeuuncrnienuto d). 5) 7.1.1.

CornacHo Ha3HayeHU HanpsHkeHWs KOHAWLMOHWPOBaHWA K o6pasLy MojatT HanpshkeHwe, paBHOe
UREF - 5 %, c Tokom KOPOTKOFO 3aMblKaHWUS COrNacHO 3asBfIEHHON Harpy304HOl CNOCOGHOCTU MO TOKY KO-
POTKOro 3aMblKaHWA B T€YEHME 5 MUH + 5 % WA HE MeHee 0,5 C Moc/ie OTK/IIYEHUSA TOKa BHYTPEHHUM Wn
BHELUHUM pasbefuHUTes1IeM.

Mepexof OT HanNpskeHWs KOHAWLMOHWPOBaHWA K nogadve HanpskeHus URBF ocyuiecTtsnsetca 6e3 oT-
KknoyeHns. Tok. npoxoaalmnii yepes Y3WM. peructpupyetcs. CooTBeTCTBYOWasA UCNbITaTelbHasA Lenb U cxe-
Ma Mo BpeMeHu rnokasaHbl Ha pucyHkax 12 n 13.
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Z, — NoNHoOe CONpoTUBAEHUE ANA PETY/IMPOBAHUS 0XUJAaeMOro Tora KOpOTKOro 3aMblKaHUs reHepaTopa KOHAWLMOHUPOBaHUsA: Z2 - non-

HOE COMPOTUBNEHWE ANS PerysMpoBaHUs OXUAAaeMOro Toka KOPOTKOro 3aMblKaHUS Swl — MexaHUYeCKWil UM cTaTu4eckuii obl

KnoyaTens ANA NOJayn Harpyski KOHAWLMOHMPOBAHNA K Y3UM; Sw2 — mexaHuyeckuit Unu ctatuyeckunit BelknwuyaTens ANsS nopaun

KOHTPO/IbHOTO UCNbITATENbHOK HANPAXEHUN K NpeBapuTenbHo o6paboTaHHOMY ucnbiTyemomy Y3UM; DUT — ucnbiTyemMoe ycTpoiicTBO
(Y3UMN * pa3beAuHUTENb, NPU HanNUunMm)

PucyHok 12 — WcnbitatenbHas Uenb 419 MMUTaumm Buaa nospexaeHus Y3Url

8\l
KHyTa
3aMKHyTa
31 KHyTa
8n2
PesavkHyTa
3 2 N 4  T.cHNUMM
n-b

fekfeaec-o*
fe<tj<Eo+6«;
< 6UVH+6* wmkW om m ornimma Tow

PucyHok 13 — Cxema Mo BpeMeHun /19 nMutaummn suaa nospexaeHus Y3Ur

Oxunpaemblil TOK KOPOTKOTrO 3aMblkaHUSA UCTOYHMUKA TOKa B MECTO npucoeauHeHns Y3UI gomkeH umeTb
ponyck +5 %. KoathhnumeHT MOLHOCTU NCTOYHMKA TOKa COOTBETCTBYeT Tabnmue 8.

Kaxpoe v3 Tpex cneayrowmnx UCnbITaHnin NPoBOAAT Ha HOBOM KOMMJIEKTE W3 TpeX npefBapuTesibHO 06-
paboTaHHbIX 06pa3uoB, Kak yka3aHo Bblwwe, npu |/REF ¢ TOKOM KOPOTKOro 3amMblkaHuss 100. 500 nam 1000 A
COOTBETCTBEHHO, €C/IN 3TV 3HAYEHUS He MPEBbLIWAKT 00bSABNEHHbIE NapaMeTpbl TOKA KOPOTKOrO 3amblKaHus
y3uri.

[anbHelillee ncnbiTaHWe NPoOBOAAT Ha Tpex obpasuax, npeaBapuTenibHO NOAroTOBEHHbIX, KakK yka3aHo
BbiLle, Npu UREF C TOKOM KOPOTKOro 3aMblKaHWsi, yCTaHOB/IEHHbIM u3rotosutenem Y3WI. Ansa atoro ucneita-
HUS MHTEPBaN BPEMEHW MeXAYy 3aBepLlleHneM UCMbITaHWsA No KOHAWLMOHUPpOBaHMio 1 nogadein UREF nomxeH
ObITb KaK MOXHO KOpoye U He fo/kKeH npesbiwaTe 100 Mc.

Ecnu Ha Bcex ocuunnorpaMmax UcnbiTaHuii NepBoro komnaekra 06pasuos (McnbiTaHne Ha 100 A) pasb-
efiIHeHne HacTynusao B TeyeHne 5 ¢ nNpu nogaye HanpsKeHUs KOHAULMOHMPOBAHUSA, UCTIbITAHUE MpeKpaLLatoT.

KpuTtepumn cooTBeTCTBUA

MpumeHsoT kputepun cootseTcTBra C. I, M 1 N no Tabnuue 4. B kauecTBe AOMONMHUTENbHbIX, MPUMEHS-
10T KpuTepun cootTseTcTBMS H 1 J no Tabnuue 4. 3a UCKIIOYEHNEM:

- Y3WI1 KOpOTKO3aMKHYTOro Tuna,

- Y3WI. B KOTOPbIX TOK NpepbiBaeTcs npu nogadye UREF — B KOTOPbLIX HE MPOUCXOAUT pasbefuHEHUS.

Mpn KOHANLMOHMPOBAHUW NOBPEXAEHWEe Lenu 3NeKTPOHHOIo MHAMKaTopa COCTOAHUSA He cYMTaloT OT-
Kasom.
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8.3.6 ConpoTtusieHne U30aa4Un

[aHHoe ucnbiTaHne He NpoBoAAT Ana Y3UI. 3ak/10UYeHHOro B MeTa/l/IYECKY0 060/104KY C 3alUTHbLIM
3a3eM/ieHneMm.

MoproToBka 06pasyos

[JononHuTtencHble 0TBEPCTUA AN1S1 BBOAA Kabeneid, ecnm MMerTcs, OCTaBsAT OTKpbITbiIMU. Ecnn ume-
10TCA Npo6uBaembie AnadparMbl, 0AHY M3 HUX Npo6uBaloT. KpbIWKM 1 Apyrve getanu, cCHuMaemble 6e3 no-
MOLLM MHCTPYMEHTA, CHAMAIOT U NOABEPralT BNaxHoi obpaboTke.

Mpoueaypa ncnbiTaHus

BnaxHyto 06paboTky NpoBOAAT B KaMepe B/iar npu OTHOCUTENbHOWN BnaxHocTy (93 + 3) %. Temnepa-
Typy BOo3ayxa T BO BCEX TOUKax pacnosioxeHus obpasua yaepxusaioT B npegenax oT 20 °C go 30 °C c go-
nyckom + 2 K. [lo nomMeLLeHns ncnbitTaTe/lbHbIX 06pasLoB B KaMmepy Bnaru nx Temneparypa fo/kHa 6biTb OT
I po (T +4)°C.

MpumMmeyaHune 1— B 6oMbLIMHCTBE CyYaeB MCMbiTaTebHble 06pasLibl MOXHO AOBECTU 0 TpebyeMoli TeMne-
paTypbl 0 NOMELLEHUS B KamMepy B/iaru BblAEPX1BaHMEM UX MNPy 3TOW TemnepaTtype He MeHee 4 4.

WcnbiTaTenbHble 06pasLbl fepxat B kKaMepe Bnaru B TeueHve 2 cyT (48 u).

MpumevyaHune 2— Tpebyemoit BNaXHOCTV AOCTUIAIOT NOMELLEHMEM B KaMepy B/lari HaCbILLIEHHOTO pacTBopa
Na2S 04 nnm KNO3, nmeroLLIero 0CTarouHy KOHTaKTHYHO MOBEPXHOCTb C BO3AYXOM.

BbigepxaB nocne BnaxHoii 06pa6otkn 30—60 MuH, Ha 06pasubl NOJAKT HaNPsHKEHWE MOCTOSIHHOIO
Toka 500 B. uepes 60 c M3MepSAT CONPOTUBEHNE N30N5UMM 0bpasLa.

OT0 n3MepeHne NPoBOAAT B KAMepe Bnaru Wiv B NOMELLEeHWN, Kyaa NpUHOCAT obpasubl 418 AOCTUXKe-
HMA 3alaHHOI TemnepaTypbl, Noc/e YCTaHOBKM Ha MeCTO BCeX CHATbIX feTanei.

M3mepeHne NpoBoAAT B criefyowem nopsake:

a) mMexay BCeMu COeAMHEHHbIMW BMeCTe 4acTAMMW, HaxXoAAWMUMWUCS Mof HanpshKeHUWEM, U KOPMycoMm
Y3WM. foCTynHbIM NpU Cy4aliHOM KOHTaKTe.

«Kopnyc» B KOHTEKCTe [JaHHOro UCNbITaHUA — BCE AOCTYMHbIE /1 MPUKOCHOBEHUS MeTa/lsInyeckme va-
CTW 1 MeTannnyeckas osibra Ha MOBEPXHOCTW U30NALMOHHOIO Matepmana, Kotopble AOCTYMHbI NOCae ycTa-
HOBKW Kak AN5 HOpMasibHOM aKcnayaTauuu:

- NOBEPXHOCTb, Ha KOTOPOI ycTaHoBeHO Y3UI. npn Heo6X0AMMOCTM NOKPbITass MeTalIM4eckoi qosbroi:

- BUHTbI U gpyrue npucnocobnenuns ansa kpennexns Y3WUIN k onope.

Mpu n3MepeHusax MmetTananyeckyto oonbry pasmeLLarT Takum 06pa3om, UTo6bl 3(hheKTUBHO UCMbITaTb
BO3MOXHble 06pa3oBasLuviecs npu Nntbe ob6iou.

3alwmnTHble 3/1EMEHTbI, CoeuHeHHble ¢ PE, B 3TOM MCNbITaAHUM MOXHO OTCOEAVHUTD;

b) Mexay yactamu Y3UNM. HaxogsawmmMmnca nog, HanpskeHrem, raBHoN Leny 1 4acTaMu, HaxogAawmnmm-
CA oA HanpshkeHneMm, oTAe NbHbIX N30/IMPOBaHHbIX Lienei, ecnm NMetoTcs.

KpuTepuit cooTBeTCTBMSA

ConpoTusieHne U30aALUN He AOKHO ObITb HUXE:

5 MOM — AN U3MepeHnin cornacHo NognyHKTy a),

2 MOM — A8 U3MEepeHUin CornacHo NOAMYHKTY b).

8.3.7 SnekTpnyeckaa NPOYHOCTb U30NALUN

Y3WM HapyXHOW yCTaHOBKM UCMbITbIBAIOT MEXAY BblBOgaMN 6e3 BCTPOEHHbIX YacTeil.

B xoge ucnbitaHna Y3UIN nogsepratoT o6pbI3rMBaHnio cornacHo nogpasgeny 9.1 1IEC 60060-1.

Y3WM BHYyTpEHHel YCTaHOBKM WCMbITLIBAIOT, KakK yka3aHo B 8.3.6 a). b).

Y3WIM vcnbiTbiBaOT HANPSXXEHWEM NEPEMEHHOr0 Toka cornacHo Tabnuue 9. HaumHas ¢ NoMoBMHBI YKa-
3aHHOrO 3HAYEHUS, HaNPsHXeHne NoBbIwatoT B TeyeHne 30 € 4,0 MOJIHOro 3HaYeHWs, KOTOpoe 3aTeM BblAEPXK-
BalOT B TeYeHne 1 MuH.

Tab6nunua 9 — SnekTpuyeckas NPOYHOCTb M30MALMM

AnutenbHoe pa6oyee HanpsxeHue Y3UMN Uc. B McnbiTaTeNbHOE HanNpsXeHne NnepeMeHHOro Toka. kB
o 100 1.1
» 200 1.7
» 450 2.2
» 600 3.3
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OKOHYaHve Tabnuubl 9

AnnTensHoe pa6oyee HanpsxeHue Y3UN Uc B McnbiTaTenbHOE HanpsiXeHUe NEPEMEHHOTO Toka, kB
Jlo 1200 42
» 1500 58

Kputepumn cooTsBeTCcTBUSA

Mpwv McnbITaHWW He AO/HKHO MPOUCX0ANTL 0bpasoBaHune Ayrn uam npobos, of4HaKO AONYCKAKTCA YacTuy-
Hble pa3psgbl, eCN U3MeHeHre HanpsXXeHus npu paspsge coctasniseT MeHee 5 %.

CwnnoBoii TpaHcchopMaTop, NPUMEHSAEMbIN NPY UCMbITAHUW, NOC/Ee TOro Kak OH Gbl/l OTPeryiMpoBaH Ha
ncnbiTaTeNlbHOE HanpshkeHne Npu pasoMKHYTbIX BblBOJAX, JO/DKEH o6ecneynBaTb TOK KOPOTKOTO 3aMblKaHWA
nopsgka 200 MA npu 3aMKHYTbIX HAaKOPOTKO BbiBOAax. Pesie MakcMMasibHOro Toka, ec/ii MMeeTcs, JO/IKHO
cpabatbiBaTb, €CM TOK UCMbITATENbHON Lenn npesbicuT 100 MA. YCTPOICTBO A8 U3MEPEHNS UCNbITaTeNbHO-
ro HanpsHKeHUs fO0/MKHO UMETb NOrPELIHOCTL * 3 %.

8.3.8 VcnbiTaHne Ha noBpexjallee BpeMeHHOoe nepeHanpsxeHue (BMNH)

8.3.8.1 TllpoBepka xapakTepucTuki BIMH. BbI3BaHHOr0 NOBPEXAEHUEM B HU3KOBOJIbTHOW cucteme

Y3WM cnepyeT ucnbiThiBaTb € HanpsbxkeHusamu BINH UT. npuBeAeHHbIMU B COOTBETCTBYOLWUX Tabvuax
npunoxexunsa B. unu c Hanpsxerusamy BMH. ykazaHHbIMW M3roTOBUTENEM MO Nepeyncnenuio c). 1). 7.1.1. BbI-
6upaloT 60/bLLE.

Tabnuuy B.1 npumMeHsitoT ko Bcem Y3UI 1 B 3aBUCMMOCTY OT MHpopMaLuuv, NnpeaocTaB/eHHOi U3roTo-
BUTENEM MO nepeuncnexunio c). 1). 7.1.1, Takke NpUMeHS0T AONONHWUTENbHbIe Tabauupl no pasgeny B.1.

Mpouepypa ncnbiTaHua

CnepyeT ncnonb30BaTb HOBble 06pa3Libl, OCHaLLEHHbIe Kak NPy HOpPMasbHOM 3KcnyaTauun, cornacHo
yKasaHusAM U3rotoBuUTens.

WcnbiTyemblii o6pasel, Ao/mkeH O6biTb NoAcOeAVHEH Ha Nepuog, /T = ¢ 5 % K UCTOYHMKY HaNpsXXeHUs npo-
MbILWEHHOW YyacToTbl U7 (gonyck MuHyc 5 %).

3a UCKTYeHNEM NOTePb NPY UCTbITAHWSAX MO OTKIKOYEHUIO HETPanu, AaHHbIN NCTOYHMK T, fOMKEH 06-
nagaTtb O0CTaTOYHO BbICOKOW TOKOBOW CMNOCOGHOCTLIO A5 rapaHTuK, YTO HanpshkeHve Ha BbiBogax Y3UMM He
ynageT B Xxofe vcnblTaHna Huxe 1T 6onee yem Ha 5 %. Ha noTepun no OTK/IOYEHUIO HEWTPaIN 3TOT UCTOYHUK
[O/IKEeH 06ecneynTb 0XnAaeMblii TOK KOPOTKOro 3ambikaHus 10 A.

Cpasy xe nocne nogauu LI Ha o6pasel nogatT B TedeHne 15 MuH + 5 % HanpsixeHue, paBHoe UREF ¢
[0NYyCKOM MUHYC 5 %. C TOIA )K€ TOKOBOI XapaKkTepuCTUKO UCTOYHMKA.

Ha notepu no OTK/OYEHNIO HEWTpanu AaHHbIN MCToYHUK UREF fomkeH GbiTb CNOCO6EH NojaBaTth 0XU-
JaeMmblli TOK KOPOTKOro 3amblKaHWs, paBHbIA YCTAHOBNEHHOMY HOMUHaNy TOKa KOPOTKOro 3amMblkaHusa Ans
Y3U.

BpeMeHHOI nHTepBan Mexay OTAEeNbHbIMU UCMbITaTeNlbHbIMW Nepuojamu LOJ/DKEH OblTb Kak MOXHO
MeHbLUe, B 1lo6oM cnyyas He 6onee 100 mc.

MprMep vcnbITaTeNIbHONM Lienu 1 COOTBETCTBYIOLLASA CXema Mo BPeMeHW A8 NPoBefeHUs AaHHoro uc-
NbiTaHUs npvBefeHbl Ha pucyHkax 14 un 15.

Uj — BMH no npunoxeHutw B; Uf-cp — KOHTPO/IbHOE UCMbITaTe/NbHOE HAaNpsXeHWe No NPUAoXeHuio A; Z1 — NonHoe CONPOTUBEHUE

ANS perynupoBaHus 0XnWjaeMoro ToOk» KOPOTKOTO 3aMblkaHus T, Z2 — NoNHOe CONPOTUBAEHUE AN PEryNNpoBaHNA OXWUAaeMO Toka

KOpOTKOro 3ambikaHua UREp Swt — Bblknwvatens gna nogauun BMH k Y3UTM,;, Sw2 — BblknoyaTenb 418 nojgavyn KOHTPOSIbHOTO UcnbiTa-
TeNbHOro HanpsixeHus kK Y3UM: DUT — ucnbiTyemoe ycTpoiicteo (Y3UM ¢ pazbefuHUTENb, NPU HANN4ummn)

PucyHok 14— Mpumep Lenu AN ucnbitaHnid B ycnosusix BMH. BbI3BaHHOTO NOBPEXAEHMEM B HU3KOBO/LTHON cucTeMe
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b-»*b*
si, <(fc +100 HC) + 5%:
AMHGW HtSK

PucyHok 15— Cxema no BpemeHu 415 UChbITaHus B ycnosusx BIMH, BbiI3BaHHOTO NOBPEXAEHNEM
B HU3KOBO/IbTHOM cucTeme

Kputepumn cooTBeTCTBUA

a) pexvm nospexaeHusa BrH:

MpumeHstoT kputepum cootsetcteusA C, H. |, J, K, L u M no Tabnuue 4.

b) peXxum ycToinumBocTu K BIH:

MpumeHstoT kpuTepum cootBeTcTBusA A. B.C. D, E. F, G. |, J. L n M no Tabnuuge 4.

8.3.8.2 VcnbiTaHne Ha nospexjalollee BpeMeHHoe nepeHanpsaxeHue

(BIMH) B cucTtemMe BbICOKOTIO (CpefHero) HanpshXXeHus

Y3WUIM coepuHsaoT ¢ PE v Ana npyMeHeHna B CUMOBLIX pacnpefenunutesibHbiX CUCTeMax UCMbITbIBAKOT C
BMH 17r no npunoxenuio B nnu BMNH. 3agaHHbIMU M3roTOBUTENEM COrMlacHO nepeyncneduto ¢). 1) 7.1.1, Bbl-
6upaloT 6on1ee BbICOKME 3HAYEHUS.

Tabnuuy B.1 npumeHstoT ko Bcem Y3UIM 1 B 3aBMCMMOCTH OT UHd)OpMauu1, npefocTaB/ieHHOl U3roTo-
BuTenem no 7.1.1. cl), Takke NPUMEHSAIOT AONONHUTE NbHbIE Tabnuubl no pasgeny B.1.

CnepgyeT ucnonb3oBaTb HOBble 06pasLbl, OCHALLEHHbIe Kak Npyv HOPMasibHOM aKcnayaTauum, cornacHo
yKasaHuaM U3roToBUTENA.

WcnbiTatensHasn uenb NnpuBefeHa Ha pUcyHke 16 (v NpUMEHSIOT aHasI0rMyHy1o).

Mpouepypa ncnbiTaHua

Hanpspkenne UTc gonyckom MUHYC 5 % nogatoT K ucnbitatesibHoMy 06pasLyy B Touke 90 3/1eKTpruyeckmx
rpagycos ¢asbl L, 3aMblkaHMeM BblkouaTens S,

CnycTsa /T ¢ gonyckom MUHYC 5 % nocne nogauv BIMH BbikioyaTenb S2 3aMKHETCA aBTOMaTUYeCKu.

OH coeanHut PE-BbiBOg, Y3WI ¢ HeliTpasnbio (Yepe3 ToKoorpaHuyvBatoLwuii pesnuctop R2), 3aMkHyB Ha-
KOPOTKO BTOPWYHYIO 06MOTKY TpaHcdopmartopa BIMH (M2). B pesynbtaTe cpabotaeT npegoxpaHutens P2, 3a-
LwyaLwnii TpaHcgopmatop BIMH.

Mpvmep ucnbiTaTeNbHOM Lenu 1 COOTBETCTBYIOLWAA CXemMa No BPEMEHW A8 NpoBeAeHUs AaHHOro uc-
NbITaHUA NprBefeHbl Ha puUcyHkax 16 n 17.
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PE

Mcnbityemoe

C I/I """ B YyCTPOWNCTBO

cm— B - 2P+N

S< — rnaBHblIii BblkAOYaTenb; S2 — Talimep, 3amblkatowuiica yepes 200 bic Nocne rNaBHOro Beiknwyatens F\ — makcumanbHas cBepx-

TOoKOoBas 3aluTa, 3asBNeHHas usToToeutenem; F2 — nnaekuit npefoxpaHuTent ANA 3awWuTel Tpancgopmatopa BMH (gonxeH Bbijep-

xaTb 300 A B TeyeHne 200 mc); I, — cUNOBOI TpaHcoOpMaTop C HaNps)XXeHMeM na BTOpUYHO o6moTke |/REF; M2 — TpaHcchopmaTop

BIMH c HanpsxeHWeM Ha nepBUYHOI 06MOTke Orf£ F. Ha BTOpu4HOii — 1200 B; Ri — TokoorpaHuunsawwmuit peauctop ANs peryampoBaHuns

TOKa KOPOTKOTO 3aMblKaHWUA HA UCTOYHUKe NUTaHus npu 0 REF: 2 — ToKkoOorpaHu4YuBaw LW Uit pe3ncTop ANs peryimpoBaHnsa Toka KOPOTKOro
3amMblikaHusa B uenu BMH go 300 A (npu6nusntensHo 4 Om)

PucyHok 16 — Mpuvep ucnbiratensbHon uenv ans Y3WI B cuctemax TT B ycnosumsix BMH.
BbI3BAHHOTO MOBPEXEHNEM B CUCTEME BbICOKOrO (CPEeHEro) HanpshkeHus
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LW

LI- no Mp«/IMSI1O B

°AH=

Uw-

L no npuwwmabin o B

Uj no npmnosmuo B

tjnorpuHay—oB

PurcyHok 17 — Cxema o BpemeHun ans ucnbiraHna Y3UI B ycnosusix BINH. BbI3BaHHOTO NOBPeXAEHNEM B CLUCTEME
BbICOKOrO (CPeAHEro) HanpsxeHus, C UCMosIb30BaHEM CXEMbI LIENK M0 pUCYHKY 16

MpuMepbl anbTepHaTUBHLIX Lieneii npuBeAeHb! B NpuUioxeHum E.
PaspelleHo NpUMeHeHVe APYTvX UCTIbITaTebHbIX Lieneii B TOl Mepe, HACKOJ/IbKO OHW rapaHTupyloT Ta-

Kyl0 e Harpysky Ha Y3UTII.

OT MCTOYHMKA NPOMbILLNEHHON YacToTbl Npy HanpshkeHun UREF nodalT oXuAaeMblii TOK KOPOTKOro
3aMblKaHUs, paBHblli 5-KpaTHOMY HOMWHA/IbLHOMY TOKY MakCuMasibHOl CBEPXTOKOBON 3aliunTbl (ecnu ykasaH
nsrotosutenem), uam 300 A, ecnim He ykasaH. [lonyck Ha BeNMYMHY Toka cocTasnseT nawc 10 %.

Oxunpaemblii TOK KOPOTKOrO 3aMblKaHUs, NoAaBaeMblii 0T TpaHcopmaTopa BIMH. perynupytoT (nocpeg-
cTBOM R2) a0 300 A ¢ gonyckom nntoc 10 %.

HanpshxeHne UREF nogatoT kK ucnbitatesisHoMy obpasyy (3a ucknoveHnem Y3UM. BKAOYEHHbIX MeXay
HeliTpanbio 1 3emnieit) B TeyeHne 15 MUH 6e3 nepepbiBa A0 TeX NOP. NOKa He pa3oMKHETCS BbikIovaTesnb S,.

Kpvtepumn cooTBeTCTBUA:
a) pexum nospexpgernsa BIMH:

MpumeHsoT kpuTepumn cooTtBeTcTBua C. H. I. J. K. L n M no Tabnuue 4.

b) peXum ycToinumBocTu K BIH:

MpumeHstoT kpuTepumn cooteetcTeusa A. B.C, D. E. F. G. I. J. K. L u M no tabnuue 4.

8.4 MexaHu4yeckue ncnblTaHus

8.4.1 HaaexXHOCTb BUHTOB, TOKOMPOBOASALLUX YacTel U coeAnHeHui
CooTBeTCTBME MPOBEPSOT OCMOTPOM, a A/1 BUHTOB, NpeAHasHaueHHbIX A1 NOACOeAMHEHUS NPOBO-

OHUKOB K Y3UI, cnegyowmm ucnbiTaHUeM.
ByHTBI 3aTArvBatoT 1 ocnabnsaoT:

- ECATL pa3 — /11 BUHTOB C pe3b60ii U3 N30NALMOHHOTO MaTepuana:

- NATb pa3 — BO BCEX OCTasIbHbIX C/yyasx.

BWHTBI WK raiikn ¢ pe3b60ii U3 M30MSLMOHHOTO MaTepUaia Kaxzablii pas nosHOCTbIO CHUMAKT U BCTaB-
NIAOT BHOBb, €C/IN 3TO MO3BOMSET KOHCTPYKLWS BUHTA.
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McnbiTaHns NpoBOASAT NPy NOMOLLM YA06GHO UCMbITaTeNIbHO OTBEPTKM WX Kkoua, Npuknaabisas Bpa-
WwatoLunii MOMeHT no Taénuue 10 uam no ykasaHuio U3roToBUTENS, BbIGUPaOT GosbLUE.

BWHTbI JOMKHbI 3aTArMBATHCA MIABHO.

Kaxgablii pa3 npy ocnabneHnn BUHTA NMPOBOAHUK CHUMALOT.

Ta6nvuya 10— uameTpbl pesbObl BUHTOB 1 MPUKIaALIBAEMbIE KPYTSLLME MOMEHTbI

KpyTawunit MomMeHT H M, Ans knaccos
HoMuHanbeHblil fuameTp pe3b6bbl, MM

1 n U]
Ao 2.8 0.20 0.4 0.4
Cs 2.8 no 3.0 0.25 0,5 0.5
» 3,0 » 3.2 0,30 0.6 0.6
» 3.2 » 3.6 0.40 0.8 0.8
» 3,6 » 4,1 0.70 1,2 1.2
» 4.1 » 4.7 0.80 1.8 1.8
» 4,7 » 5.3 0.80 2,0 2.0
» 5.3 » 6.0 1.20 2.5 3.0
» 6.0 » 8.0 2.50 3.5 6.0
* 8.0 » 10.0 — 4.0 10.0

3HaveHus rpadbl | OTHOCATCA K BUHTaM 6€3 ro/loBOK, €C/M BUHTbI, OyAy4un 3aTsHYTbl, HE BbICTYNaT 13
OTBEPCTUS; OHU TaKkKe KacalTCa APYrMX BUHTOB, KOTOPble HEe MOTYT 6biTb 3aTAHYTbI C MOMOLLbIO OTBEPTKM C
pasmepomM fe3susa 6osiee gnameTpa BUHTA.

3HaveHus rpadbl Il OTHOCATCA K BUHTAM, 3aTArMBAEMbIM OTBEPTKONA.

3HaveHus rpadbl |l OTHOCATCA K BUHTAM W raiikam, 3aTAarMBaemblM WHbIM UHCTPYMEHTOM.

ECnn BUHT MMeEET LeCTUrpaHHyo roIoBKy CO LUIMLEM A8 3aTArMBaHWUSA OTBEPTKON U 3HAYEHMs B rpa-
dhax | n Il pasHble, ucnbITaHUSE MPOBOAAT ABaXAbl, NpMKNagbiBas K 04HOMY 06pasLly BpalialoLinii MOMEHT,
ykasaHHbIl B rpadpe Ill. Kk ronoBke BUHTA, a K ApYromy o6pasLly — MOMEHT, YKa3aHHbIi B rpade Il. ¢ nomoLbto
oTBepTkn. Ecnu 3HauyeHunsa B rpadpax Il u lll ognHakoBbl, NPOBOAAT UCMbITAHWE C UCNOMb30BaHNEM TO/IbKO OT-
BEPTKM.

Kputepumn cooTBeTCTBUSA

Bo Bpems ucnbiTaHUs pe3bb0Bble COeAUHEHUS HE AO0/MKHbI 0CNabnaTbCa U He [O/IKHO OblTb NOBPEX-
[OeHWi, Taknx Kak MosioMKa BMHTA, LUAULEB rofloBKM, pe3bbbl, Waid uam ckob, BAMAKLWMX Ha AanbHelLyo
akcnnyatauuio Y3UI.

Kpome Toro, He A0/MKHbI 6bITb NOBPEXAEHbI 060/I0UKM N KPbILLIKW.

CooTBeTCTBME NPOBEPSAIOT OCMOTPOM.

8.4.2 BbiBOAbI A1 BHELWHNUX NMPOBOAHNKOB

Y3WIM MOHTUPYIOT MO yKa3aHWio U3roTOBUTESIS HA MaTOBOI YepHOW AepeBAHHON AOCKe TOMLWWHON npu-
6113uTeNbHO 20 MM. 3aLLMLLEHHON OT Ype3MEePHOro BO3AECTBUS BHELLHEro Harpesa uav oxnaxaeHus.

Ecnun He ycTaHOBNEHO MHOE, BbiBOAbI ¥Y3WI ocHaLLaloT NPOBOAHUKAMU;

- no Tabnuue 11 — ABYXBBOAHbIE U OAHOBBOAHbIE YCTPOCTBA C pa3fefibHbIMU BBOAHbLIMU/BbIBOAHBIMU
BbIBOAAMU;

- M0 yKa3aHuio U3rotoButens — gpyrue oAHOBBOAHbIE YCTPOACTBA.

Y3WM. ucneiTbiBaemsble no knaccy |, n ogHossoAHble Y3UIM ¢ HOMUHa/BbHLIM pa3psAAHbIM TOKOM I 5 KA.
ucnblTbiBaeMble No knaccy Il. foMKHbI 6bITb CNOCOOHBI 3aXXMMaTb NPOBOAHUKM C CEYEHNEM HE MeHee 4 MM2.

8.4.2.1 BVHTOBbIE BbIBOAbI

8.4.2.1.1 O6wume NonoXxeHns

McnbiTaHna npoBoAST NPy NOMOLLM YAOGHON UCMbITATENLHOV OTBEPTKU MW KKOYa, NpUKNaabiBas Kpy-
TAWMA MOMEHT no Tabnuue 10.

BbiBOAbI OCHALLAT MeHbIMU NMPOBOAHUKAMY HauMeHbLUEro Uan HanbosbLIEero CeYeHui, ykasaHHbIX B
8.4.2, CNNOLWIHBIMW WU CKPYYEHHBIMU, YTO Hanbosiee HebNaronpusATHO.
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MpoBOAHVK BBOAAT B BbIBOJ, HA MMHUMaJIbHOE YKa3aHHOe pacCcTOsiHWE WUAWN. eC/IN OHO He yKka3aHo, TO A0
Tex nop, Moka OH He BbICTYNUT C NPOTUBOMOJIOXKHOM CTOPOHbI 1 HE 3aliMeT nosioxeHue, Hanbonee 6naronpu-
ATHOE AN1A BbICKa/1b3bIBAHUA.

BWHTbI KpenieHns 3aTarvBaroT BpallalwmuM MOMEHTOM, paBHbIM 2/3 yKasaHHbIX B COOTBETCTBYIOLLEN
rpadpe Tabnmupbl 10.

3atem Kaxgblli MPOBOAHMK NOABEPraloT HATAXEHWIO yCUIMEM, YKasaHHbIM B Tabnuue 12. Ycunve npu-
KnagblBaloT 6e3 pbIBKOB B Te4yeHne 1 MUH B HanpaBieHU OCU NPOBOAHMKA.

Bo BpemA mcnbITaHWsi NPOBOAHUK HE AO/KEH 3aMEeTHO CMeLLaTbCs B BbIBOAE.

Ta6nu La 11 — CeueHus noacoeanHAEeMbIX MedHbIX MPOBOAHWKOB /19 BUHTOBbIX 1 6e3BVHTOBbIX BblBOJ0B

MaKkcUManbHblii ANNTENbHbIA TOK Harpyskn HoMnHanbHoe ceyeHne NoAcCOeJUHAEMOI NPOBOAHMKA {€MHCTBEHHbI NPOBOAHNK)
Ana payxsaofHblx Y3WUM nnu ogHoaso-
AHBIX Y3WUT ¢ pasgenbHbIMWU BBOAHbIMY

NN Ceuenve no 1ISO. MM2 Pasmep 8 cucTeme AWG 2*
Jo 13 or 10 ile} 25 Or 18 o 14
Cs. 13 1o 16 » 10 » 4.0 B 18 12

B 16 » 25 » 15 » 6.0 * 16 » 10
B 25 » 32 » 25 » 10,0 B 14 8
B 32 » 50 » 4.0 » 16,0 * 12 » 6
B 50 » 80 » 10.0 » 25,0 B 8 » 3
B 80 » 100 » 16.0 » 35,0 » 6 » 2
B 100 » 125 » 25.0 » 50.0 » 4 B 1

1) CornacHo Tpe6oBaHWI0 A1 HOMUHA/TbHBIX TOKOB 10 50 A BK/IOUMTENBHO B BbIBOAAX AO/MKHbI 32XKAMATHLCS
OfHOXW/IbHbIE MPOBOAHVKM, & TAKKE CKPYUYEHHbIE XXECTKVE MPOBOAHWKY; [OMYCKAETCS MPUMEHEHUE MMBKUX MPOBOAHN-
KOB. Tem He MeHee, [I0MyCKaeTCsl, UTOOb! BbIBOAb! [/ NPOBOAHUKOB C ceueHrem oT 1,0 10 6.0 MM2 npeaHasHava/Mch
L7151 32DKMMA TOJTBKO CT/TOLLHBIX NPOBOAHVIKOB.

2 AWG (AMEpPUKaHCKWIA copTaMeHT NPOBOAOB) — CUCTEMA UAEHTU(MKALMM NPOBOAOB, 3HAaYEHUS AVaMeTpoB
KOTOPbIX HAXOASATCS B reOMETPUYECKOI mporpeccum mexay pasmepamu 36 1 0000.

8.4.2.1.2 McnbiTaHne Ha BbITArMBaHWe A5 BUHTOBbLIX BbIBOLOB

Tab6bnuuya 12— Ycuwme HaTshKeHus
CeyeHvie NpoBoAHVIKa, MM2 Jo 4 [o 6 Jo 10 Jo 16 [o 50
Yewwe.N 50 60 80 0 100

a) B BbIBOABI BCTaBNSAOT MeAHble NPOBOAHUKA HAaUMEHbLLEro WM HanbobLIEero CeYeHunid, ykasaHHbIX B
8.4.2, CN/OLWHbIE MW CKPYYEHHblE, YTO Hanbosiee HebNaronpuATHO, BUHTbI KPEMNJIeHNA 3aTArMBaloT Bpalla-
IOLLMM MOMEHTOM, paBHbIM 2/3 OT yka3aHHbIX B COOTBETCTBYHOLel rpadge Tabnuubl 10. 3aTemM BUHTbI ocna-
6N1A10T. 3aKaTyl YacTb NPOBOAHUKA M3B/EKAIOT U3 BbIBOAA U OCMaTp/BatoT.

KpuTepuu cooTBeTCcTBUA

MPOBOAHVKN HEe AO/MKHbI UMETb HU YPE3MEPHBIX MOBPEXAEHWIA, HA pa3opBaHHbIX XWJI.

MPOBOAHVKM CUNTAIOTCS YPE3MEPHO NOBPEXAEHHBIMU, €C/IM OHU NMEIOT rNy6okme namn ocTpble nopesbl.

Bo Bpemsi ucnbiTaHWs BbIBOAbl HE AO/KHbI 0CNABbNATLCA U HE JO/MKHO ObiTb NOBPEXAEHWNA, Taknx Kak
NosIOMKa BWHTA, LUWLEB FOI0BKW, pPe3bObl, Waiib nam ckob, BAUSIOWMX Ha AaNbHENLLY0 SKenyaTauuio Bbl-
Boja:

b) B BbIBOJ BCTaBNSANOT XECTKNI CKPYUEHHbI MeAHbI NPOBOAHVK, COOTBETCTBYOWMIA Tabnmue 13.
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Tab6nwuuya 13— Pa3vepbl NPOBOAHNKOB

HOMUHANLHOE CENeHMe 3aXMMAEMbIX NPOBOAHUKOB, MM 2 CKpyHEHHbIA MPOBOAHVK
or 1 Ji'e) 2.5¢ 7
» 1 » 4.0* 7
» 15 » 6.0* 7
» 25 o] 10.0 7
» 4.0 » 16.0 7
» 10.0 » 25.0 7
» 16.0 » 35.0 19
» 25.0 » 50.0 Ha paccmoTpexumn

* EC/M BbIBOA, NpeAHa3HaueH A5 3akvMa TOMbKO CM/IOLLIHOTO MPOBOAHMKA (CM. CHOCKY B Tabmmue 11). ucnbita-
HVie He MPOBOLST.

Mepep BBeAeHMEM B BbIBOJ XMaM NPOBOAHMKA NPUAAT COOTBETCTBYIOLLYIO hopMmy.

3aTeM NpoOBOAHWNK BBOAAT B BbIBOJ [0 TEX MOP. MOKA OH He [OCTUTHET iHa BbiBOAA WY HE BbICTYNUT C
NMPOTUBOMNOJIOXHOW CTOPOHBI, U 3aliMeT NOMOXeHWe, Hanbonee 61aroNPUATHOE 417 BbICKA/b3bIBAHNSA XU,

BVHTbI KpenneHnus nnu raiikn 3aTarvealoT BpallalowmnumM MOMEHTOM, PaBHbIM 2/3 yKa3aHHbIX B COOTBET-
cTBytoLeli rpacpe Tabnnubl 10.

KpuTepwuii cooTBeTCTBUA

lMocne ucnbiTaHUss HU OfHA XUna NPOBOAHNKA He [O/HKHA BbICKO/Ib3HYTb U3 BbiBOAA Y3UI.

8.4.2.2 be3BU30Bble BbIBOAbI

CooTBeTCTBME NPOBEPSAIOT CMEAYIOLNMU UCTIbITAHUAMU.

K BbIBOAAM MOACOEAVHAIOT HOBblE Me[Hble NPOBOAHUKN, TUM. MUHUMAaNILHOE U MakCUMasibHOe ceveHuns
KOTOpbIX yKa3aHbl B 8.4.2. MNPOBOAHUKN MOTYT 6biTb CM/IOWHbIE WAWN CKPYYEHHblE, BbiGMpalT Hanbonee He-
61aronpusATHLIA BapuaHT.

3atem KaxAbli NPOBOAHMK NOABEPraloT HATSHKEHMNIO yCUIMEM, YKasaHHbIM B Tabnuue 10. Ycunue npu-
KnafblBaloT paBHOMEPHO B TeYeHne 1 MUH B HanpaB/eH OCU NPOBOJHUKA.

KpuTepwuit cooTBeTCTBUSA

Bo Bpems ucnbiTaHMA NPOBOAHUK HE JO/MKEH CMELLATLCA B BbIBOAE W HE [JO/MKHO 6bITb NPU3HAKOB ero

noBpexaeHus.
8.4.2.3 CoefiviHeHnA, NpoKasbiBaloLLe N30aaumi0
8.4.2.3.1 VcnbiTaHve Ha BbITArMBaHve AN BbiBOA0B Y3UI. npefHasHayeHHbIX AN O4HOXWU/IbHBIX Mpo-
BOAHVKOB

CoOTBETCTBME NPOBEPSIIOT C/IEAYIOLWMM UCMbITAHVEM.

B BbIBOAbI NOACOEAUHSAIOT HOBblE MeAHble NPOBOAHUKMA HAWMEHbLUEro UM HauGOsIbLLETO NONepeyHoro
CEeYEHNsI U3 yKa3aHHbIX B 8.4.2. CNJIOLLHbIE UMK CKPYUEHHbIE, BbIGUPAOT Hanbonee He6naronpusiTHbI BapuaHT.

BUHTBI, €C/IM MeloTCsl, 3aTArMBalT KPYTALLMM MOMEHTOM o Tabnvue 10.

MPOBOAHUKM, KaXAblli pa3 HOBble, MOACOEAMHSIIOT M OTCOEAMHAIT NsATb pas. Mocse Kax4oro noaco-
efVHeHUs NPOBOAHUKM NOABEpratoT TAHYLEMY YCUNIO, NPUKIaAbIBAEMOMY PaBHOMEPHO B TedeHne 1 MUH B
HanpaB/EHVNN OCY OTBEEHHOrO NPOBOAHMKA, COTMTACHO 3HAUEHUsIM Tabnuupl 14.

Ta6nuuya 14— Ycunme HaTskeHus

Ceyenvie npoBoaHuka, M2 0.5 0.75 1.0 1.25: 2.0; 3.5: 5.5: 8: 14; 22: 35:
1.50 25 4.0 6.0 10 16 25 38
yeunve H 30 30 35 40 50 60 80 90 100 135 190

KpuTepuii cooTBETCTBUS
Bo BpeMsi McnbiTaHUsi NPOBOAHUK HE AO/MKEH CMELLATbLCS B BbIBOAE W HE A0/MKHO 6biTh MPU3HAKOB €ro
NOBpexXaeHus.
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8.4.2.3.2 McnbiTaHne Ha BbITArMBaHWe Ans BbiBoAoB Y3UI, npegHasHayeHHbIX A1 MHOTOXWU/bHBIX Ka-
6enei unu WHypoB

WcnbiTaHHO Ha BbITArMBaHne Ana BbiBoA0B Y3UI. npegHasHauyeHHbIX A1 MHOTOXW/IbHbIX Kabenel nnm
LLIHYPOB, NPOBOAAT, Kak 4711 OAHOXWU/IbHbIX MPOBOAHMKOB. [1pn 3TOM ycunume npuknagbiBaloT KO BCemy MHOro-
XWUNbHOMY MPOBOAY WAW LLHYPY, & He K OTAENbHO Xuie.

TAHylLee ycunve BbIYUCAAOT No dopmyne

F=F (x)A7T

roe  F— nosnHoe npuknafbiBaeMoe ycuue;
M — YNUC/IO XU,

F(x) — ycunue ons ofHON XWUbl B COOTBETCTBUU C NOMEPEYHbIM CEYEHMEM OAHOr0 NPOBOAHMKA (CM. Ta-
6nuuy 14).

Bo Bpems ucnbiTaHusa kabenb WAN LWHYP He JO/IKEH BbICKO/Ib3HYTb U3 BbIBOAA.

8.4.2 4 T1nockue BbIBOAbI 6bICTPOrO CoOeUHEHUA

B ctagun paccmoTpeHus.

8.4.2.5 CoefMHeHMe KOHLLOM MPOBO/IOYHOMO BbIBOAA

8.4.2.5.1 WcnbiTaHne Ha BbITArMBaHNe NPOBOAHUKOB A/151 COeANHEHWI KOHLLOM MPOBO/IOYHOrO BbiBOAA

CooTBeTCTBME BCTPOEHHOTrO MPOBOJIOYHOrO BbIBOAA, MPEeAHa3Ha4YeHHoro Ans noAcoeAnHeHUs B CU/o-
BYIO CUCTEMY, NPOBEPSAIOT CAEAYIOLNM UCNbITAHUEM.

KoHeL, NpOBOMOYHOrO BbIBOAA W aHKEPHbIE KPEMeHns AO0/MKHbI BbiAepxaTb 6e3 noBpexaeHnsa nnv oo-
pbiBa npsmoe ycunve B 89 H B MUHYTY, NpvknagbiBaemoe K NpoBOAY MOA Yr/IOM, KOTOPbIA NO3BO/MSET KOH-
CTPYKLWSA WM YCTPOCTBO.

KpuTepwuit cooTBeTCTBMSA

Bo Bpems ucnbiTaHUA NPOBOAHVK HE AO/HKEH CMeLLaTbCA B BbIBOAE U HE AO/HKHO OblTb NPU3HaKOB ero
noBpexaeHuns.

8.4.3 NpoBepka BO3AYLIHbIX 32a30P0B U PACCTOAHUNA yTeukn

Y3/ 6bITOBOTO M @aHa/IOTMYHOTO Ha3HaYeHUs JOMKHbI 6bITb paccunTaHbl Ha cpefy CTeneHbio 3arpss-
HeHua 2.

Y3UMN gna npumeHeHus B cpefe c 6osiee XeCTKMMK YCrnoBUsSIMM MOryT noTtpeboBaTb crneuuanbHbIX
Mep. Hanpumep, cneuynasbHbIli KOpNyc Uy JONONHUTENbHAA 060/104Ka, KOTOpas CMOXEeT rapaHTupoBaTh A1
Y3WI 3aWmnTy oT CTENEHN 3arpsA3HeHns 2.

MpumeyaHne — Kopnyca Y3 6e3 BEHTUMSILMOHHBIX OTBEPCTUI CUMTAIOT 0GECTIEUMBAIOLLMMY afEKBATHYIO
3aLLyTy, AOCTATOUHO OrPaHNUMBAIOLLYIO 3arpsi3HEHe 1 MO3BOJISOLLYIO YIOBNETBOPUTL TPE6GOBAHMIO K CTEeNeH! 3arpsiaHe-
HVS1 2 B YaCTW BHYTPEHHUX PACCTOSHIA YTEUKN.

K Y3UM gna HapyXXHOl yCTaHOBKM MPUMEHSIOT CTeNeHb 3arpsasHeHns 4. 1N BHYTPEHHUX PacCTOSHUIA
YTEUKN OHa MOXET 6bITb MOHVKEHA [0 CTEMEHWN 3arps3HeHnsa 3 nNpy yCIoBUM NPUMEHEHUS COOTBETCTBYIOLLE
060/104KU, 06ecneYnBatoLLeli yC/I0BUA CTENEHN 3arpsi3HeHns 3.

PaccTtoaHusa Mexay a/1eKTpofammn UCKPOBbLIX PaspaaHUKOB He CHMTAIOT BO3AYLLIHbIMU 3a30pamMun Uimn pac-
CTOSAHUAMMW YTEYUKN.

Kputepumn cootseTcTeus

Bo3ayLiHble 3a30pbl U PACCTOSAHNA YTEUKN He AO0/MKHbI ObiTb MEeHbLUEe 3HAYeHWiA, yka3aHHbIX B Tabauuax
15 1 16 COOTBETCTBEHHO.

MpumeyaHune — Ansa BbicoT ce. 2000 m cm. 1EC 60664-1: 2007. Tabnmua F.2 npn onpeaeneHum Tpedyembix
BO3[yLUHbIX 3230POB B KA4eCTBE BXOAHOrO napamMeTpa Ans rpady cnyyas A — ycnoBvsi O4HOPOAHOrO MosIA — NPUMEHSIIOT

Yvax- B nto6om criyyae no MexaHM4eckuM MpuyMHam A0/MKHbI COB/MI0AATLCH MUHUMasTbHbIE TpeboBaHus no Tabmvue 15
HaCTOSLLEro cTaHgapTa.
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Tab6nwuuya 15— Bo3aylHble 3a30pbl gns Y3
«rnJ/1 B S 2000 S4000 > 4000 pgo 6000 > 6000 fo 8000

Bo3ayLuHble 3a30pbl, MM:

1) Mexay TOKOBeAyLLYMM YacTaMU pas- 15 3 55 8
HOI MoNspHOCTN

2) Mexay TOKOBEAYLLVIMM YaCcTAMU U:

- BUHTaMK1 v ApyrviMmn yCTpolicTBamMmn A/1st 15 3 55 8
KpenieHna Kpbillek, OTCoeAVHAEeMbIMU
npn MoHTaxe Y3

- KpenexHbIM/ NoBEPXHOCTAMU (Nprme- 30 6 110 16
yaHve 2)
- BUHTaMV WM OPYrMMu yCTpoiicTBamu 3.0 6 11.0 16

ona kpennenus Y3UM (npuveyaque 2)
- Koprycamu (mpumMeyaHus 1un 2) 15 3 55 8

3) Mex 1y MeTa//IM4ecKMM YacTsiMy Me-
XaHU3Ma PasbeayHUTESNS U

- Koprycam (MpumMeYaHve 1) 15 3 55

- BUHTaMX 1 APYrMMKX YCTPOCTBaMM A/1st 15 3 55
KpenneHus Y3UI

a>flaHHas rpadha npumeHnmMa Torbko K Y3UIM ¢ Uc S 180 B.

MpumeyvaHuna
1 OnpegeneHve kopnyca cM. 8.3.6 a).

2 Ecnvn BO3AyLUHbIe 3a30Pbl U PACCTOAHUA YTEUKW MEXY YaCTSMMN YCTPOCTBA, HaXOAALLMMUCA NOZ, HANPSHKEH-
eM. ¥ METaUI/IMHYECKVM 3KPAHOM WM MOBEPXHOCTBIO, HA KOTOPOI yeTaHoB/IEHO Y3UI. 3aBUCAT TO/MBKO OT KOHCTPYKLWN
Y3WI. 1 He MoryT 6bITb YMeHbLLEHbI, korga Y3WI ycTaHoB/IeHO B camMoM He61aronpusTHOM NosoXeHUn (Jaxe B Me-
Ta/IIMYECKO 060/104Ke), Toraa AOCTaTOUHbI 3HAYEHUS CTPOKK 1).

Tab6nunya 16— PaccrosiHus yteuku gna Y3Ur

MuHUManbHble PaccToAHUA yTeUKn, MM

MaTepman neYvyaTHbIX

xem
cxe CTeneHb 3arpasHeHuns

HanpsxeHne CTeneHb 3arpAsHeHns
(pencte.)d c>
5 1 2 1 2 3
Bce Bce rpyn- Bce Ipynnbl Mmatepuanos3* pynnsl matepnanos3l
rpynnel nbl MaTe- rpynmnbl
maTtepua- puanos mvarepust* , I n 1 I 1ES
nos kpome Wb nos
10,0 0.025 0.040 0.080 0.40 0.40 0.40 10 1.00 1.00
125 0.025 0.040 0.090 0.42 4.42 4.42 10 1.05 1.05
16.0 0.025 0.040 0.100 0.45 0.45 0.45 11 1.10 1.10
20.0 0.025 0.040 0.110 0.48 0.48 0.48 12 120 1,20
25.0 0.025 0.040 0.125 0.50 0.50 0.50 12 125 125
320 0.025 0.040 0.140 0.53 0.53 0.53 13 1.30 1,30
40.0 0,025 0.040 0.160 0.56 0.80 1,10 14 1.60 1.80
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OkoHYaHWe Tabnuubl 16
MuHUManbHble pacCTOAHUA YyTEUKU, MM

MaTepman nevyaTHbIX

cxem
CTeneHb 3arpsas3HeHus

Hanpsxenne CTeneHb 3arpAsHeHuns
(peiicte.) Bl e),
B 1 2 1 2 3
Bce Bce rpyn- BCE Fpynnel maTtepuanoB2* pynnel maTepuanos4’
rpynnebl nbl mate rpynnbl
marepus- puanos maTepua- 1 i m 1 " _—
non kpowme Wb nos

50.0 0.025 0.040 0.180 0.60 0.85 1.20 1.5 1.70 1.90
63.0 0.040 0.063 0.200 0.63 0.90 1.25 1.6 1.80 2.00
80.0 0.063 0.100 0.220 0.67 0.95 1.30 1.7 1,90 2.10
100.0 0.100 0.160 0.250 0.71 1,00 1.40 1.8 2.00 2.20
125,0 0.160 0.250 0.280 0,75 1.05 1.50 1.9 2.10 2.40
160.0 0.250 0.400 0.320 0.80 1.10 1.60 2.0 2.20 2.50
200.0 0.400 0.630 0.420 1.00 1.40 2.00 2.5 2.80 3.20
250.0 0.560 1,000 0.560 1.25 1.80 2.50 3.2 3,60 4.00
320.0 0.750 1.600 0.750 1.60 2.20 3.20 4.0 4.50 5.00
400.0 1.000 2.000 1.000 2.00 2,80 4.00 5.0 5.60 6.30
500.0 1.300 2.500 1.300 2.50 3.60 5.00 6.3 7.10 8.00
630.0 1.800 3.200 1.800 3,20 4.50 6.30 8.0 9.00 10.00
800.0 2.400 4.000 2.400 4.00 5.60 8.00 10.0 11.00 12.50
1000.0 3.200 5.000 3.200 5.00 7.10 10.00 12.5 14.00 16.00

JononHuTenbHas MHGopMAaLYIst 1o rpynnamM MaTepyasios cM. Tabmmuly 17.
H [aHHOB HanpsbkeHve NpefHasHauYeHo A
- (PYHKLMOHABHOM M30/15ILMM, IKCT/TYATALMOHHOTO HaNpPsHKEHNs);

- OCHOBHOW ¥ [OMO/THUTESIbHOW M30/1ALMN Lienu, NMTaeMoli HenocpeACTBEHHO OT CETEBOrO UCTOUHMKA, Hanps-
»eHune. o6ocHoBaHHOe B Tabnuue F.3a win tabnuue F.3b IEC 60664-1. 0CHOBaHO Ha HOMUHa/TbHOM HarNpsHXeHUN 060-
PYA0BaHVIA UM HOMUHaUTEHOM HaMPSKEHUN U30MTALWN;

- OCHOBHOIA 11 IOMOSTHUTEBHO M30M15ILMM cUCTEM, 06OPYAOBaHNS 1 BHYTPEHHVX LiEMNeld, He NUTaeMbIx Herocpes-
CTBEHHO OT CeTW, HanbobLuee AeCTBYIOLLEE HANPsHKEHNE, KOTOPOE MOXET YCTAHOBUTLCS B cUCTEME, 060pPY/A0BaHIN
WV BHYTPEHHeld Lienu, NuTaemoli Npyu HOMUHa/TbHOM HaNPSHKeHW NPY CaMOM HEGAronpyUsiTHOM COYETaHWM YCoBUI
IKCT/lyaraummn B npeaesnax napaMmeTpos 060py40BaHMS.

c! [lns rnaBHOM Lenu 3alyTbl AaHHas rpadia cooTBeTcTByeT Uc.
d>Matepuaibl rpynnbl b He NPUMEHSIOT B HA3HAUYEHUAX CO CTeneHbto 3arpsa3HeHuns 3 ca. 630 B.

MprumeyaHne — ECnm hakTUYeCKoe HamnpshKeHVe OT/IMYAETCS OT 3HAYEHWI, yKa3aHHbIX B Tabsmue, fomy-
CKaeTCsl UHTEPMO/IMPOBaHIE 3HaUEeHWi A1 MPOMEXYTOUHBIX HAMPsKeHWIA. MPUMEHSIOT NHeliHY0 MHTepRonsALmio, a
3HAUEHVISI OKPYT/ISOT [0 YMC/Ia 3HAKOB 3HAYEHWIA, B3SATBIX U3 Tab/nLpl.
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Tab6nwuuya 17— CooTBeTCTBYE rPYNn MaTepuasnios 1x knaccudmkaumm no CUT

Tpynna matepuana Knaccudpukayms no CUT
| 600 SCUT
1 400 s CUT < 600
L 175s CUT <400
llib 100 SCUT < 175

CooTBeTCTBYE FPYNN MaTeprasios knaccudpmkauym no CUT npusegeHo no IEC 60112 (pacTtsop A).

M3mepeHus nposogAT 6e3 NPOBOAHUKOB, a Takke C MPOBOAHNKAMU HaMGO/bLLEro CeYEHUs, YKa3aHHOro
N3roToBuTENEM.

[alikn 1 BUHTBI C 3KCLLEEHTPUYHBIMW FO/IOBKAMW CUMTAIOT CaMbIMU HEeYy06HbIMW 415 3aTAarvBaHus. Ecnm
“MeeTCs neperopojka, TO BO3AYLUHbIA 3a30p U3MEPSIIOT Yepe3 NeperopofKy; ecnu neperopojka cocTomT us
[ABYX YacTell, He COefVHEHHbIX BMeCTe, BO3AYLUHbIA 3a30p M3MEPSIOT Yepes pasfenunTenbHblil 3a3op. Pac-
CTOSIHUA Yepes LWesn W OTBEPCTUA B HAPYXHbIX YacTAX BHE U30/IALMOHHOIO Marepuana u3MepsoT no me-
Tannmueckoi donbre no KacatenbHON NOBEPXHOCTU; A5 3TOro hosibry He 3anpaBnstoT B oTBepctus. C no-
MOLLbIO MUcnbITatenbHoro wyna (cMm. IEC 60529) ee cnegyet 3anpaButb B YIJbl.

B cnyuae, ecnu Ha nyTu yTeukn BCcTpeyaeTcs yrnybneHve, ero npodusib NPUHUMAKOT BO BHUMaHWe TOSlb-
KO B TOM C/lyyaB, Korga ero lwmnpuHa He meHee 1 Mm; yriny6aeHns medee 1 MM yunTbiBalOT TOJILKO MO LUMPUHE.

Ecnn nmeeTca neperopogka, coctosilasa u3 ABYX 4acTeil, He CKNeeHHbIX BMeCTe, paccTosiHue yTeukn
N3MepAIoT Yepes3 pasfenuTesbHbIn 3a30p. Ecnn BO3AYLUIHbLIA NPOCBET MeXAy 4acTblo, Haxogdlencs nog Ha-
NPsHXEHWEM. N NEPErOPOAKONA C MOHTUPYEMbIMY NOBEPXHOCTAMU MeHee 1 MM. TO MPVHMMAOT BO BHUMaHue
paccTosiHme TOJIbKO Yepes3 pasfesifioLlylo NOBEPXHOCTb, KOTOPYIO TOrAa CUMTaloT pacCcTostHUEM yTeuku. Ecnu
e HeT, TO NOJIHOE PacCTOsiHWE, NHbIMU C/IOBaMK, CYMMapHOe 3Ha4eHne BO3[YyLIHOro npocBeTa 1 pacCTosHUA
no pasgensioweli NOBEePXHOCTU CUMTAIOT BO3AYLUHbIM 3a30poM. Ecnn meTanimyeckue 4acTu NOKPbITbl CaMo-
oTBepAeBaloLLeli CMOION CNOeM TOMLMHOW 2 MM WX U30/IMPOBaHbI, TO PACCTOAHUA YTeUKM U BO3AYLUHbIE
3a30pbl UCMbITAHUIO HanpskeHnem no 8.3.7 He noaBepratoT.

NInTbe nnu cmona He A0/KHA BbIXOAMUTL 3a Kpall npecc-hopMbl, MMTbeBas Macca A0/KHA M0THO Npu-
neratb K CTEHKaM NOMIOCTU 1 METANI/IMYECKUM YaCTAM B Heil.

McnblTaHne NpoBOAAT NONbITKOV OTAENUTL NINTLEBYIO MACCy WK CMOy 6e3 NOMOLLM UHCTPYMEHTA.

8.4.4 MexaHun4yeckass NPOYHOCTb

8.4.4.1 lcnbiTaHue Ha yaap

Y3WUM pgomxHbl 06n1aAaTe COOTBETCTBYIOLLEN MeXaHNYeCKo NPOYHOCTbLI0, YTOObI BblAEPXNBATL HArpys-
KW. BO3HMKaloLMe B X04e YCTaHOBKM U SKCnayaTauuu.

CooTBeTCTBME NPOBEPAIOT CAEAYIOLWUMU UCMbITAHUAMMU.

O6pasubl nogsepralT ygapam € NOMOLLbI0 YAAPHONA UCNbITaTeIbHON YCTaHOBKW, Kak NoKasaHo Ha pu-
CcyHkax 18 n 19.
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Pa3mepbl B MWIIMMETPaX

1— masTHMK. 2 — pama; 3 - BbicoTa NnajeHusi; 4 — o6pasel. 5 — MOHTaXHbI kpenex

PucyHok 18 — YcTaHoBKa A1 UCTIbITaHWiA Ha yaap
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PBavBpM B MHAIMMTPEX

TIMmKb 1 Arale2 J01d1>9

JAchknk b

1— nonunamung; 2. 3. 4.5 — ctanb 35
PucyHok 19 — YapHbliii 3/1ieMEeHT MasiTHUKOBOrO MOJ10TKA /151 HaHeCeHUs yaapa

YAapHbIl aneMeHT umeeT nosycthepnyeckyto NOBEPXHOCTb € pagnycom 10 MM, BbINOIHEH M3 NoMamu-
Aa tBepaocTbio 100 HRC n nmeet maccy (150 + 1) .

OH XeCTKO 3aKpensieH Ha HWKHEM KOHLLe CTasibHOW Tpy6KM, BHELIHWIA AnameTp KOTOPO 9 MM, a ToNwum-
Ha cTeHok 0,5 MM. KOTOpas LWapHUPHO 3akpensieHa B BEPXHER YacTu Tak, YTO KayaeTcs TO/IbKO B BEpPTUKa/b-
HOWi MI0CKOCTH.

Ocb WwapHupa pacnosioxeHa Ha BbicoTe (1000 + 1) MM Hag, OCblo yAAPHOTO 3/1EMEeHTa.

TBeppocTb No PokBenny yaapHOro afneMeHTa onpegensioT ¢ NOMOLLbI0 CTa/IbHOTO LWaprka AuaMeTpoMm
(12,700 £ 0,0025) MM, BAABIMBAEeMOro C HayanbHOl Harpyskoii (100 £ 2) H n makcyMasbHO Harpyskoii
(500 * 2.5) H B ronoBKy ygapHOro asieMeHTa.

MpumeyaHne — [IoNOMHUTENBHYIO MHCHOPMALIMIO, KACAKOLLIYIOCS OnpefeneHyst TBePAO0CTU NnacTUYeckyx Mace
no Poksesny, cm. MICO 2039-2 (11].

KOHCTpYKUMS yCTaHOBKW TakoBa, YTo A1 YAepXaHus TpyOoku B ropn30HTa/IbHOM MOJIOKEHUN K NOBEPX-
HOCTM y[apHOro afieMeHTa cnepyet npuknagbisarbe ycunmve ot 1.9 go 2.0 H.

O6pasubl ycTaHaB/IMBAKT Ha /McTe dhaHepsl TONWMHOK 8 MM. nnowanso 175 MM2, NpUKpensieHHoM B
BEPXHEM W HVKHEM Yriax K XeCTKUM KPOHLITeAHaM.

MepeHocHble Y3WUIT ncnbiTbiBAOT Kak CTalMoHapHbIe U C MOMOLLbI0 BCMOMOraTe/ibHbIX CPefCTB UX Mpu-
KpennswT K ANCTy daHepbl.
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MoHTaxHasn onopa fo/mkHa umeTb Maccy (10 + 1) kr u fo/kHa GbITb YCTAHOB/IEHA Ha XECTKOW pame.

MoOHTaXHas KOHCTPYKLMSA AO/KHA ObITb Takol, YTOGLI:

- obpasel, Mor 6bITb Tak pasMeLLeH, YTO TOUKa yaapa /IeXuT B BEPTUKa/IbHOWM MI0CKOCTU, NPOXoAsLLei
yepes oCb NOABECKY;

- obpasel, MOr 6bITb CMELLEH B FOPU30OHTA/IbHOM Hanpas/ieHUW U NOBEPHYT BOKPYr OCU. NepneHaunKy-
NAPHO NOBEPXHOCTU haHepsbl;

- INCT haHepbl MOT NOBOPaYMBaTLCSA BOKPYT BEPTUKA/IbHOW OCH.

Y3WM cKpbITOI yCTaHOBKM MOHTUPYIOT B Yrnybnexnun, caenaHHom B 6pycke u3 fepesa (TBepAbIX Nopos)
UM mMatepuana ¢ aHasIoTMUYHbIMKU MEXaHUYECKMMU XapaKTepUCTUKaMun, KOTOpbIi NPUKpenaeH K nucTy daHe-
pbl (Y3UIM B cO6CTBEHHBIX MOHTAXHbIX KOPOOKaX He MCMNbITbIBAIOT).

Mpu ncnonb3oBaHUN fepeBsAHHOro bpycka Hanpas/ieHVe BO/IOKOH B HEM [O/HKHO 6bITb NepneHanKynsap-
HO HanpaBfeHuto yaapa.

Y3WI ckpbITOl YCTAHOBKM C BUHTOBbLIM KpenseHnem JO/DKHbI ObiTb NPUKPENnsieHbl C MOMOLLbI0 BUHTOB K
KpOHLUTeliHaMm, Yyrny6neHHbIM B GPYCOK.

Y3WM ckpbITOli yCTAHOBKM C KPEMIEHWEM LWMNaMn A0/MKHbI ObiTb NPUKPENeHbl K 6pycky ¢ NOMOLLbIO
LUMNOB.

Mepepn HaHeceHVeM yf[apoB KpenexHble BUHTbI OCHOBAHWUIA M KPbILLEK 3aTAr1BaloT, NpuknaabiBas Bpa-
LialoLmii MOMEHT, paBHbIli 2/3 OT ykazaHHoro B Tabnuue 10.

O6pasupbl ycTaHaBNMBalOT Tak, YTOObl TOUKa yAapa fexana B BEPTUKasIbHOW NIOCKOCTH, NpoxoasLuei
yepes oCb LuapHupa.

YnapHbIii 3n1eMeHT AoshKeH cBO604HO NafaTh € BbICOTbl H, ykazaHHol B Tabnuue 18.

Tabnuua 18— BbicoTa NafeHVs yAapHOro afieMeHTa

BbicoTa nafeHvs. Yactvi oborioqex, NnofpepratoLLyecs: yagpam
M 00bMHbIX YCTPOICTB [pyrviX YCTPOICTB
100 Aun B AnB
150 C [
200 D D

A —4acTu Ha oPOHTa/IbHON NOBEPXHOCTM, BK/IKOUASA YACTM, KOTOPbIE YTOMEHbI; B— YacTu, KOTopble He BbICTY-
natoT 6os1ee yem Ha 15 MM OT MOHT&XKHO NOBEPXHOCTH (PACCTOSIHWE OT CTEHBI) MOC/IE YCTAHOBKM KaK A1 HOPMasTbHOM
3KCMyaTauum, 3a UCKMKYeHneM vacteil A; C — yacTu, KOTopble BbICTynatoT 6osiee YeM Ha 15 MM. HO He CBbiLLe 25 MM
OT MOHT&XXHOI NOBEPXHOCTM (PACCTOSIHME OT CTEHbI) MOC/1e YCTaHOBKM KaK /151 HOPMasTbHOI aKcrnyaTaumm, 3a UCKo-
yeHveM yacteil A; D —uacTu, KoTopble BbICTynatoT 60/1ee Yem Ha 25 MM OT MOHTaXHOW NOBEPXHOCTY (paccTosiHue oT
CTeHbI) NOC/Ie YCTAHOBKY Kak [/19 HOPMaUTbHOM 3KCTTyaTaLmm, 3a VCKoUeHnem yacteli A,

BbicoTa najeHus onpegensieTcs yacTblo o6pasua, Hambosee BbiCTynarwlLleli Haf MOHTaXHO NOBEPXHO-
CTblo. DTO KacaeTcsa Bcex yacTeli o6pasua, 3a UCK/loUYeHMeM yactei A.

BbicoTa NageHnss — 3TO pacCTosiHUE MO BEPTUKAIM MeXAY MOSIOKEHNEM KOHTPO/IbHOW TOYKM, Korga
MasiTHUK CBOGOAEH, 1 MOJIOXEHNEM 3TOW Xe TOUKM B MOMEHT yaapa.

KOHTPO/IbHYIO TOUKY HAHOCSAT Ha MOBEPXHOCTb YAAPHOro afieMeHTa B MecTe, rae /IMHUS, npoxoasiias
yepes TOUKy NepeceyeHns oceil cTasibHON TPYGKM MasTHUKA U yAapHOro 3/1eMeHTa U nepneHaukynsipHas K
NI0CKOCTU, B KOTOPOWA 1eXar 3T 0Ch. NepecekaeTcs C NOBEPXHOCTbIO yAApPHOro 3/1eMeHTa.

Mo o6pasuam HaHOCAT yaapbl, PABHOMEPHO pacnpeenss nx no oépasyy. Yaapbl HE HAHOCAT B MecTax,
rae UMelTCsl OTBEPCTUS, BCKPbIBAEMblE MPU MOHTAXE.

Ypapbl HAHOCAT B cneaytolwem nopsigke:

- NSATb YAAPOB — ANA yYacTel A, npuyem OfuH yaap HaHOCAT B LeHTp. Mocne Toro kak obpasew, 6bin
nepemMelLeH ropusoHTasIbHO, HAHOCST N0 OAHOMY yAapy B camble HEGNAronpPUsATHbIE TOUKM MEXay LEeHTPOM K
Kpasimu; nocne Toro kak o6pasel, 6bis1 MOBEPHYT Ha 90" BOKPYr OCU. NepreHAVKyNsSPHON K NoBepXHOCTM (ha-
Hepbl. HAHOCAT MO OAHOMY yAapy B NOAO0GHbIE TOUKU:

- YyeTblpe yaapa — A9 yacteil B (Hackonbko 3To npumeHumo). C u D;

- O4MH yfap no ofHOW CTOpoHe o6pasua nocse Toro kak MCT paHepbl 6bl1 NOBEPHYT Ha 60*. 1 oauH
yfAap no Apyroii cTopoHe o6pasLa nocsie Toro Kak oH 6b11 MoBepHYT Ha 90e BOKpYr ocK. NepneHAnKyNsSpHON K
nncTy dhaHepsl, NpyY HEM3MEHHOM €ro MoJsIoKeHWK;
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- N0 OHOMY yAapy Mo KaxAoi 13 ABYX OCTaBLUMXCA CTOPOH o6pasua npv NoBopoTe NnMcTa aHepbl Ha
60* B NPOTUBOMOJIOXHOM Hanpas/ieHUW.

Kputepun cootseTcTBUA

Mocne ucnbiTaHusi obpasel, He AO/MKEH UMETb NOBPEXAEeHN, HapyLlalLWwmx TpeboBaHNa HACTOALEro
CcTaHfjapTa. B 4acTHOCTM, YacTh, Haxo4ALWMeca NOA HanpPsHXKEHNEM, He AO/MKHbI CTaTb AOCTYMNHbI AN1A KacaHus
CTaHAAPTHbIM WCMbITATENbHBIM LLYMOM.

MoBpexaeHve 0TAENKU, MefKne TPELLVHbI, KOTOPbIe HE CHUXAalOT PACCTOSIHWI YyTeukn 1 BO3AYLUIHbIX 3a-
30pOB, Mesfikne 3a3ybpuHbl, He BAVAOLME Nary6HO Ha 3aluTy OT NOpPaXKeHWUs 3M1eKTPUYEeCKM TOKOM Wnn OT
NMPOHNKHOBEHWSA BOAbI, BO BHMaHWE He NpYHMMAIOT.

TpelwmHbl, He BUAMMbIE 6e3 NPYMEHEHUA YBENNUMTESbHbLIX NPUOOPOB, NMOBEPXHOCTHbIE TPELUUHBbI Ha
LUTaMMNOBaHHOW BO/IOKOHHOWM MOBEPXHOCTU U T. M. BO BHUMAHUE He NPUHMMAIOT.

8.5 lcnbiTaHus Ha COOTBETCTBME TPEBOBAHUSIM K YC/IOBUSIM OKpyXatolieil cpeabl
1 mMaTtepuanam

8.5.1 YcTOoNumMBOCTb K NnonajaHunio TBepabiX NpeAMeToB Y MPOHUKHOBEHWIO BOAbI

VcnbiTaHne nposBoaAaT Ha cooteeTcTBue IEC 60529 nposepku koga IP.

8.5.2 TennocToikocTb

B TeyeHne 14 Y3UI BbigepXnBalOT B HarpesatesibHOM LWkady npu Temneparype (100 + 2) eC

Kputepumn cooTBeTCTBUA

MpumeHsoT KpuTepun cooteeTcTBUA C 1 | No Tabnuue 4 n cnegyowme fONOAHNUTENbHbIE KPUTEPUN:

- N30/IMPYIOLWMIA KOMNAyHA, MPUMEHSIEMbIA BO BHYTPEHHEM MexaHu3Me, He [O/DKEeH BblTeub B 3Hauu-
TefIbHOM KO/IM4ecTBe, 4T06bl co3aaTb Npobnembl 48 YHKUMOHMPoBaHusa Y3UM,

- cunTaloT, uto Y3UI BblgepKasio UCMbITaHUs, faxe ecnun pasbeguHntens Y3UIN pasoMKHyncs.

8.5.3 VicnbiTaHWe gaBneHnem Lwapuka

HapyxHbie yactn Y3UI 13 n3onauMoHHOro Marepuasia nogsepraloT UCMbITAHUIO faBieHNEM CTasIbHOro
Lapuka ¢ NOMOLLbI YCTAHOBKM, NOKa3aHHOM Ha pucyHkax 20 n 21.

1 2 3

1— ucnbiTyemblii o6pasey; 2 — wapa* gasneHns, 3 —rpys; 4 ~ onopa gnsa o6pasua

PurcyHok 20 — YcTaHoBKa /15 UCMbITaHWUA faB/IeHeM LLapuka
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f — Harpy3ouHblii cTepxeHb

PucyHok 21 — Harpy3ouHbIii CTepXeHb AN1S1 UCMbITaHUS JaB/IEHNEM LLapyka

YacTu 13 M30N19LMOHHOTO MaTepvana, nogAepxuBaioLie TokoBeayLlne 4acT 1 4acTu Lenu 3asemse-
HVS. UCMbITbIBAIOT B HarpeBaTeslbHOM LWKady npu Temneparype (125 + 2) °C.

YacTu 13 n30M8LMOHHOTO Matepuana, He NoadepXuBalole ToKoBeayLMe YacTh U YacTh Lenu 3a3em-
NeHus. faxe KOHTaKTUpyLWmne ¢ HUMKU, UCMbITbIBAKOT Npu Temnepatype (70 £ 2) CC.

WcnbiTyemblil o6pasel, COOTBETCTBYOLWMM 06pa3oM 3akpensioT, ero NoBepxHOCTb pacnonaraeTcs ro-
PV30HTaNbHO. @ CTaNbHON Wapuk AuamMeTpom 5 MM AaBUT Ha NOBEPXHOCTb ¢ ycunvem 20 H.

KpuTepwuit cooTBeTCTBMA

M3mepstoT guameTp OTTUCKA LiapuKa, OH He [O/KEH NpeBbilwaTth 2 MM.

MpumeyaHne — Kepamnmyeckme 4actu 3TOMY UCTbITaHUIO HE NOoA/Iexar.

8.5.4 CTOWKOCTb K Ype3MEPHOMY HarpeBy U OTHIO

CornacHo pasgenam 4—10 |IEC 60695-2-11 npoBOAAT MCNbiTaHWe packasieHHOl MPOBOJIOKON npu co-
61t04eHUN cnefyoLmnx yCnoBuii:

- ANA HapyXHbIX yacteir Y3UM 13 N30N5LMOHHOTO MaTepvana, noaaepXnBatoLmx ToKoBeayLme 4yactu
M YacTy 3alUMTHOW Lenu, UcnbiTaHne NpoBoAaaT npu Temnepartype (850 + 15) "C;

- AN APYTUX HAPYXHbIX YacTeil U3 N30N5SLMOHHOTO MaTepuana UcnbiTaHve NPOBOAAT NpuU Temnepartype
(650 + 10) *C.

VcnbiTaHne He NPoBOAAT Ha YACTAX U3 KepaMUYeCcKoro marepuana U 4acTax MeHbLUero pasmepa, 4em
yctaHoBneHo B IEC 60695-2-11.

Ecnv usonupyiowme 4actu BbINOHEHbI U3 O4MHAKOBOro Martepuana, UchblTaHne NPoBOAAT TOMbLKO Ha
O/IHOW M3 3TVX YacTel cornacHo COOTBETCTBYIOLLEN TemnepaType UCMbITaHWS packasieHHON NPOBOJIOKOIA.

WcnbiTaHne nNpoBOAAT A8 rapaHTuM TOro, YTO packasieHHas MpPoBOJIOKA B 3afaHHbIX UCMbITaTesbHbIX
YCNOBMAX He BbI30BET BO3ropaHusi 30/IALMOHHbIX YacTel, Nan YacTb 13 N30/ISLMOHHOTO MaTepuana, kotopas
MOXeT BOCNIaMeHUTbCA, byeT ropeTb orpaHUYeHHoe BPeMsi U He BbI30BET BbINafeHNsa UCKP U TOPALLMX Ya-
CTel U3 NcnbITYyeMoi yacTu.

WcnbiTaHne NnpoBoaAT Ha OA4HOM ob6pasLie.

B cnyyae coMHeHUs ucnbiTaHye NOBTOPSIOT elle Ha AByX obpasuax.

McnbiTaHne NpoBOAAT NpuknafblBaHNEM packasieHHOW NMPOBOMOKN OAMH pas.

[na vcnblTaHus obpaseL, fo/MKeH 6bITb NOMELLLEH B caMOe HebnaronpuAaTHOE NosIoXKeHNe, KoTopoe BO3-
MOXHO B npepjrnosiaraeMbIX YC/I0BUAX 3KCnlyaTauum (MCrnbiTyemas NnoBepxXHOCTb — B BEPTUKASIbHOM MOM0Xe-
HUW).

MeTno packaneHHOW NPOBOMOKV NPUKIaAbIBAIOT K 3a[aHHO NOBEPXHOCTU MCMbITyeMOro obpasua ¢
y4eToM YC/I0BUIA NpegnonaraemMoi akcnayaTauum, npyu KOTOpbIX HarpeBaTesbHbIA UK Hakanaemblii 3neMeHT
MOXET BOITW B KOHTaKT ¢ 06pasL,om.

Kputepumn cooTeBeTcTBuA

CuutatoT, 4To 0bpaseL, NpoLien ncnbiTaHne packaseHHoN NPOBOJIOKOW, ecnu:

- OTCyTCTBYET BUAMMOE Naams Uam yCTonunBoe CBEYEHME;
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- Mnams U packaneHHble YacTu Ha obpasue yracalT B TeyeHne 30 C nocne yaaneHus packasieHHoi
NPOBOJIOKM.

He go/mkHO 6bITb BO3ropaHusi NanupocHoi bymarn uam noaropaHns COCHOBOW AOCKM.

8.5.5 TpPEKUHIOCTOWKOCTb

McnbiTaHne nposogaT no IEC 60112, pactsop A C UCNbITaTe/IbHbIM HanpsXXeHnem B 3aBUCUMOCTU OT

M3MEepPEHHbIX PACCTOSHWIA yTeukn 1 rpynnbl Mateprana no 8.4.3.

8.6 [lOoMOSIHUTENbHbIE UCMbITAHUA cNelunanbHblX KOHCTPYKUnii Y3UN

8.6.1 VicnbiTaHne A4BYXBBOAHbIX U 0A4HOBBOAHbLIX Y3UI ¢ pasfenibHbIMU BBOAHLIMU U BbIBO4HbI-
MW BblBOAAMU

8.6.1.1 HomuHanbHbIl TOK Harpy3ku (/L)

KY3WI nogatot nutaHue npu HanpshxeHun Uc ¢ Aonyckom MUHYC 5 %. npu TemnepaTtype okpyxaroLero
BO3[yxa C UCNnonb3oBaHMeM Kabens HOMUHa/IbHOrO ceyeHus], ykasaHHoro B Tabnuue 19. VcnbiTaHne npoBso-
[OAT C HOMVHA/bHBIM TOKOM B @KTUBHOW Harpyske A0 4OCTMXEHUS TeNI0BOl CTabunbHOCTU. MpuHYauTENLHOE
oxnaxsfeHve Y3WI He gonyckaeTcs.

Ta6nvuya 19— VicnbitaTe/bHble NPOBOAHVKY 1S UCTIbITAHWSA NP HOMUHATEHOM TOKe Harpy3ku

NcnbiTaTenbHbli Tok. A CeueHne NpoBOAHUKOB
6onee MeHee UIn paaHo MM2 AWG/MCM
0 8 1.0 18
8 12 1.5 16
12 15 25 14
15 20 2.5 12
20 25 4,0 10
25 32 6.0 10
32 50 10,0 8
50 65 16,0 6
65 85 25,0 4
85 100 35,0 3
100 115 35,0 2
115 130 50,0 1
130 150 50,0 0
150 175 70,0 00
175 200 95,0 000
200 225 95,0 0000
225 250 120.0 250
250 275 150.0 300
275 300 185.0 350
300 350 185,0 400
350 400 240,0 500
MpuMeuaHne — B HEKOTOPbIX CTpaHax CTaH4APTU30BaHbl APYIMe CeuyeHust NPOBOAHUKOB, B 3TOM C/yuyae

ANs NcnblTaHna Heo6Xxo0ANMO BbiGpaTh Hanbonee 6/1M3Koe 3HauYeHue.
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Kputepuun cooTseTCcTBMUA

MpuyMeHstoT kpuTepun cootseTcTBua C, F 1 G no tabnuue 4 v cnefyowmin LONONHUTENbHBIA KpUTEpWit:

MpeBblleHne TemnepaTypbl MOBEPXHOCTEN, AOCTYNHbLIX NPU HOPMaJIbHOW 3KCnlyaTauum, B Xo4e ucnbl-
TaHWA He [O/MKHO BbIXOAUTb 3a NpeAesibl 3HAYEHW, yKa3aHHbIX B NpunoxexHun G.

8.6.1.2 XapakTepucTtuka neperpysku

WcnbiTaHHO NpoBOAAT NpW TemnepaType OKpyxXaioLiero Bo3gyxa Ha obpasue, 3awMieHHOM OT upes-
MEPHOTro BHELLUHEro Harpesa WUamn oxnaxaeHus.

WcnbiTatensHas uenb U MeToAunka npoBefeHns Ao/MKHbI OblTb, KaK onucaHo B 7.8.2, UCK/TIOYEHUEM SB-
NAETCA NULWb TO. YTO Lenun, KPOME [/1aBHOM, He YYUTbIBAOT B AAHHOM WCMbITaHWUU.

WcnbiTaHne BbINOMHAT 6€3 NoACOeANHEHUS BHELLHMX pasbeanHuTenein (BHyTpPeHHUe ycTpoiicTea 3a-
LLWTLI OT CBEPXTOKA 3aMEHSAIOT NepeMblvYKamMmy C He3HaUUTEIbHbIM NOJIHLIM CONPOTUB/IEHNEM).

Ecnv usrotosutenieM ykasaHa MakCcumasibHas 3alinta OT CBEpXToKa, B TedeHne 14 Y3WUI HarpyxaloT
TOKOM, paBHbIM K — KpaTHOMY MakCchMasibHOIM 3aluTe OT cBepxToka. KoadhduumeHT K BbiGMpaloT no Ta-
6nuue 20.

Ta6nuya 20 — KoaghhrLmeHT Toka K, NpUMEHsIeMbIi 151 XapakTepUcTUKV Neperpysku

3almnTHoe ycTpoiicTBO KoathpunumneHT K Toka pacyenneHus
ABTOMaTWYECKMIA BbIKKOUATE b 1.45
MnaBkuii NpegoxpaHuTesb 1.60

MpumeyaHune 1— Ecmm Tvn 3aWMTHOTO YCTPOICTBA M3rOTOBUTENEM He YkasaH (BblkouaTtesib Wiy npeao-
XpaHUTESb). UCTIbITaHNe MPOBOAAT C 60/1EB BLICOKUM KO(PMULIMEHTOM K.

MpumeyaHue 2 — B cTpaHax, NPUMEHSIOLLWX APYre 3HaYeHUs, 3TN 3HaYEHVs CoracHo 7.1.1.c7) AO/mMkHbI
6bITb NpVBEfeHbI B CieLmdvkaLmn Ha usgenve.

MpumeyaHune 3 — BSANOHAM COMNACHO HAUMOHa/IbHBIM OCOGEHHOCTSIM K /151 aBTOMATUUECKUMX BbIK/HoYaTe-
nein — 1.25; ans npegoxpaqutenein — 1.50.

MpumMmevyaHue 4—[insa ctpaH CeBepHOW AMEPVKM BeSMUMHa KO3((ULEHTA K — B CTAZMN PACCMOTPEHNS.

Ecnun nsrotosutenem He ykasaHa MakcumasibHasn 3alinta OT CBEpPXToKa, B TeyeHue 14 Y3UI Harpyxa-
0T TOKOM, paBHbIM 1,1 HOMUHA/ILHOTO TOKa Harpysku, uam o cpabatbiBaHWA BHYTPEHHEro pasbefuHUTENS.
Ecnu BHYTPeHHUII pasbeAnHnTe b He cpaboTaeT B TedeHne 14, NcnbiTaHne NpoAoIKatoT, yBeIMUnMBas Kax-
[oe npegblayliee 3HavyeHne UcnbiTaTenlbHOro Toka Ha 1,1 Kaxablid Yac Ao cpabaTbiBaHWsA BHYTPEHHEro pasb-
efuHUTens.

Kputepumn cooTBeTcTBUA

a) npu cpabaTblBaHNV BHYTPEHHETO pa3beAnHUTENS:

C, H. I, Jn M no tabnuue 4;

b) Npu HecpabaTbiBaHWUN BHYTPEHHErO pa3benHNTENs:

C, D. Eu I no Tabnuue 4.

Kpome Toro, npeBbileHne TemnepaTtypbl NOBEPXHOCTEN, AOCTYMHbIX NPWU HOPMasbHOW aKcnayarauum, B
X0f€e VCMbITaHWi He JO/MKHO BbIXOAMTb 3a Npeaesibl 3HaYeHW, yka3aHHbIX B npuioxeHun G.

8.6.1.3 lcnbiTaHMe Ha CNOCOBGHOCTb BblAEPXMNBATb KOPOTKOE 3aMblKaHWe CO CTOPOHbI Harpysku

3T0 ucnbiTaHne NpoBoAAT Ans Bcex Y3UM. kpome knaccuuumpyemMblix A1 HAPYXHOM yCTaHOBKM W
MOHTVpPYEMbIX HEJOCTYMHLIMU, a Takke coefuHeHHbIX ¢ N-PE Ans npumeHeHuns uckioumTenibHO B cuctemax
TN H/MAn TT.

MosTOpAOT UcnbiTaHue no 8.3.5.3 (ncknovana 8.3.5.3.1), HO 6€3 3aMKHYTbIX HAKOPOTKO 3/1eMeHTOB. Of-
HaKo BbIBO/bl HArpy3kn 3aMblkaloT HAKOPOTKO NepeMbIYKOii, NoAcOoeAVHSAEeMOl B CrieytoLeM nopsgke:

- kO BceM (ha3HbIM BbIBOAAM W BbIBOAY HeliTpanu (eC/im MMeeTCsl) CO CTOPOHbI Harpysku;

- KO BCEM BbIBOJaM CO CTOPOHbI HArpy3km — C NPOBOAHMKAMU HAUOOMbLIEro CevyeHus (U3 yKa3aHHbIX B
8.4.2) n anviHoit 500 MM Kaxapli.

MprMepbl COOTBETCTBYHOLMUX UCMbITATE/bHBIX Lienei nokasaHbl Ha pucyHke 22.
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a) UcnbiTaHWe co BceMW (PasHbIMU BbIBOAAMU U BbIBOAOM HelTpasiv, 3aMKHYTbIMU HAKOPOTKO CO CTOPO-
Hbl HarpysKku

b) ncnbiTaHne Co BCeEMU BbiBOAAMW, 3aMKHYTbIMN HAKOPOTKO CO CTOPOHbI Harpys3ku

S, —rnaBHbIi BbikNOYaTENb ANSA CUHXPOHN3ALUM MHULUMPOBAHMA KOPOTKOTO 3aMblkaHWA. F, - BCe pa3befJUHUTENN, yKasaHHble U3roTOBN-

TefleM. BKNt0Yasi peKOMEH/0BaHHble yCTPONCTBA 3allNTbl OT CBepXToKa; T1- CMN0BOI TpaHchopmaTop ¢ HanpskeHueM Oref Ha BTOPUY-

Holl 06MOTKe; R, - ToKOOTpaHWuynaakuuuit pesncTop AN perynnpoBaHna 0XNaaemMoro Toka KOpoTKOro 3aMblkaHUA CUI0OBOTO NCTOYHMUKA;
Y3UMN — nucnbiTyeMblie ycTpoiicTBa ABYX- W O[JHOBBO/Hble C pa3fefibHbIMU BXOAHbIMU|'BbIXOJHbIMU BbIBOAAMMN

PucyHOK 22 — TpyMepb! UcnbITatesibHbIX L|,ene|71 ANA UcnbiTaHNA Ha CNOCOGHOCTb BblAEPXMBATb KOPOTKOE
3aMblKaH1e CO CTOPOHbI HarpysKku

Kputepumn cooTseTcTBUsA

MpumeHstoT kKpUTepum cootBeTcTBUs C. E. H, 1. J, K, M n N no Tabnuvue 4, kpome 3TOro 4ONOIHUTE bHbIE
Kputepum:

a) nNpu cpabatbiBaHUN BHYTPEHHETO pas3befuHUTENS:

- nocne yfasieHns 3aMblKaloLmMx HaKopoTKO NepeMblvek C BbIBOAOB Harpysku npu L/REr. nogasaemom B
Lienb Mo pUCyHKy 22, Ha BbIBOJHbIX BbIBOAAX LO/HKHO OTCYTCTBOBATL HaMpsXeHue;

- NPU NPYKNaAbIBaHNN HANPSHXKEHNA NPOMbILLIEHHOW Y4acToTbl, paBHOro 2UC, Mexy COOTBETCTBYHOLLN-
MV BBOAHbIMW 1 BbIBOAHbIMW BbIBOAAMMW B TeYeHWe 1 MvM. npoTekatoLwuii TOK He Ao/mKeH npeBblwatb 0,5 MA
(oelicTBylollee 3HayYeHue);

b) npy HecpabaTblBaHNV BHYTPEHHETO pasbeauHNTENS:

- MPUMEHSIOT KpuTepuii cootBeTcTBua D no Tabnuue 4.

8.6.2 NecnbiTaHne Y3UM HapyXXHOro MCMOMIHEHMA Ha COOTBETCTBME Tpeb6OBaHUAM K YCNOBUAM
oKpyXatolLyein cpoabl

CM. npunoxeHune F.
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8.6.3 NcnbiTaHne Y3UIN ¢ pa3fefibHbIMU M30/IMPOBAHHLIMU Lienamu

PasgeneHve v anekTpUMYeckyto NPOYHOCTb U30AALMN OTAENEHHbIX Lieneid NCNbITbIBAOT HA OCHOBE fe-
Knapauum n3rotoBuTens n B cootseTcTemmn ¢ 8.3.6 n 8.3.7.

8.6.4 NcnbiTaHne Y3UIM KOPOTKO3aMKHYTOro Tuna

[na taknux Y3UM npoBoAAT KOHAMLMOHMPOBaHME B HAMEPEHHOE COCTOSHME KOPOTKOrO 3aMblKaHUs Mo
8.6.4.1 c nocnegyloLWmM UCNbITAHNEM Ha YCTONYMBOCTb K UMMY/IbCHOMY TOKY No 8.6.4.2 1 UcnbITaHMEM CO-
CTOSAHNA KOPOTKOro 3amblkaHus no 8.6.4.3.

8.6.4.1 Mpoueaypa M3MEHEHNA XapakTePUCTUKM (UCMbITaHWE Ha KOHAULIMOHUPOBaHUE)

K o6ectoyeHHomy Y3UIM nogatoT oguH umnynbe /ViNB NoNOXUTENbHOW NONSPHOCTY AN U3MEHEHUS Xa-
pakTepucTukn Y3UI Ha COCTOAHWE BHYTPEHHErO KOPOTKOrO 3amblKaHus. [115 MpoBEepKM 3TOr0 COCTOAHMSA MOo-
Cfle UCMbITaHNA BbINOMHAOT COOTBETCTBYIOLLEe n3MepeHue.

8.6.4.2 MpoBepKa yCTONYNBOCTY K UMMYIbCHOMY TOKY (B COCTOSIHUM KOPOTKOrO 3aMblKaHUA)

K o6ecTtoueHHomy Y3UI nogatot oavH nmnynbe /ITans NON0XUTENbHOW NOSIPHOCTMY.

KpuTepwuit cooTBeTCTBUSA

MpumeHstoT kputepun C, | 1 M no tabnuue 4.

8.6.4.3 VicnbiTaHWe COCTOSAHUA KOPOTKOro 3aMblKaHus

Ycnosus UcnbiTaHus

VcnbiTaHusa nposoaat no 8.3.5.3, ucknovas 8.3.5.3.1 n 8.3.5.3.2, 6e3 noArotosku o6pasua.

Kputepumn cootBeTCTBUA

MpumeHstoT kpuTepumn cooTBetcTBusa C, H. 1. J, K. M n N no tabnuue 4.

8.7 [onoNnHUTEesIbHble UCNbITAHUA CneynasibHblX XapakTepucTuk Y3UI, yctaHaBnmBaeMbix
n3rotosutenem

8.7.1 lcnbiTaHWe MHOronontCcHbIX Y3UM Ha cymMapHblii paspafHblii TOK

Ycnosusa ucnbiTaHwii

OfiHy CTOPOHY uCMbITATENIbHOTO reHeparopa CoeAuHAT ¢ BbiBogoM PE wnn PEN MHoronontocHoro
Y3UN. Kaxablii 13 ocTaBLumxcs BbIBOA0B Y3UIM coeguHAT Yepes3 TMNUYHBIA NocnefoBaTebHbIi MMNesaHc,
COCTOSILLMIA N3 aKTUBHOro conpoTuenexHms 30 MOM 1 MHAYKTUBHOIO conpoTuBneHus 25 Mk, ¢ apyroi ctopo-
HOli reHepaTopa.

MpumeyaHue 1— Takve NOsHbIE CONPOTUBIEHUS UMUTUPYIOT MOLCOEAVHEHIE B CUIOBYH CUCTEMY U HE JOMIK-
Hbl NOABEPraTLCS B/MSIHAKO U3MEPUTESILHOW CUCTEMBI, HANPUMEP LLYHTBI.

MpumeyaHne 2 — 3JTa WCTbITaTe/bHas KOH(IMUIYpaLWsi He NPeaCTaBnsieT BCeX KoHUrypaLuii cuctemsl. Mo-
3TOMY MOTYT NOTPEGOBATLCS APYrvie METOAbI UCMbITaHWI A1 CNELMasIbHBIX CXEM Y HA3HAYEHMWIA.

MoryT 6bITb UCMOJ/Ib30BaHbl 60/1€€ HU3KME NOJIHbIE CONPOTUB/IEHNS NPY YCNOBUM COGOAEHUA J0MNYCKOB
Ha nponopuuoHasnbHble pa3psifHblie TOKU corfacHo Tabnuue 21.

MpumMmeyaHne 3— MPONOPLMOHa/TbHBIA UMMY/ILCHBIV TOK — 3TO CyMMapHbili paspaaHbIi TOK. AeNeHHbIR Ha N,
rae N — uMc/o coBbIX 3a0KMMOB (dhasHble 1 HelTpasb).

Ta6nuuya 21 — [lonyck1 Ha NPONopLYOHABHBIE VMMY/ILCHbIE TOKM

Knacc venbiraHns [pOMopLIoHa IbHbIE UMM/ IECHBIE TOKA [Jorycin
VcnbiTaHve knacca | Anp<t>= taip<2>= "peak(N) = ATp~N + 10%
°(1) = 0(2) = O(N>= O lbb1) 7N -10%/+20%
WIR(,, = W/R.2) = W/IRm = W/R{tJofal)/N * -10%/+45%
Mcnbitanne knacca ll *g20(1) = *8/20(2) = *§20(N) = *Tatal (80'20) ,N +10%

Mpoueaypa ncnbiTaHns

MHoronosntocHoe Y3UI ucnbiTbiBaOT OAUH pa3 ¢ CyMMapHbIM paspsgHbiM TOKOM /To,al ykazaHHbIM 13-
roToBUTENIEM.

Kputepumn cooTBeTcTBuA

MpumenstoT kpuTepumn cooteetcTeus B. C. D. E. G. | u M no tabnuue 4.
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8.7.2 WcnblTaHWe Ha onpegeneHne nafeHus HanpsxeHus

HanpsiokeHne Uc noaaloT Ha BXOAHOW BbIBOA, €ro 3HauyeHWe He [O/KHO konebaTtbecs 6onee, yeM Ha
MUHYC 5 %. VcnbiTaHne NpoBOAAT C HOMWHA/IbHbIM TOKOM aKTUMBHON Harpy3ku. BxofHoe M BbIXOAHOE Ha-
NpsHXeHNe N3MepPSIIOT OLHOBPEMEHHO C NOACOEAMHEHHON Harpy3koii. MageHne HanpshkeHus onpeaensioT no
hopmyne

AU % = ({I/[n- UQul)/ L} ) 100 %,

roe  Ujn — BXofHOe HanpshkeHue:

— BbIXOAHOE HanpsbkeHue. To 1 Apyroe U3MepsioT 04HOBPEMEHHO C NOACOeANHEHHOI NOHOW HoMK-
HasIbHOl aKTUBHOI Harpyskoii. ATOT NapameTp NPUMEHSIOT TOMbKO 4151 ABYXBBOAHbIX Y3UIT.

[JonyckatoTca gpyrne TEXHONOMUN U3MEPEHUS NpU YCI0BAM CONOCTABUMOCTU UX Pe3ysbTaToBs.

KpuTepwuit cooTBeTcTBUA

[laHHOe 3HauyeHve fO/MKHO BbITh 3anMcaHo 1 AO/HKHO COOTBETCTBOBATL AeknapaLlum n3rotoBuTens.

8.7.3 icnbiTaHMe yCTOWYMBOCTM K UMNY/IbCAM CO CTOPOHbI Harpysku

[lnsa aToro ncnbiTaHUa NpUKNabIBatoT:

-15 TOKOBbIX UMMYbCOB 8/20 nnu

-15 nmMnynbLCcoB KOMGUHUPOBAHHOW BOJHbI C HAMPshXeHneM oTKpbITol Lenu UQC co 3HaYeHneM, paBHbIM
3a51B/IEHHOW M3roTOBUTENEM BbIAEPXMBAEMON CNOCOBHOCTMN BbIAEPXKMBATL UMMY/bCbl CO CTOPOHBI HArpy3Kku,
UMMYAbCbl NPUKNAAbIBAIT TPEMS rpynnamu M3 NATU MMNY/IbCOB K BbIXOAHOMY BbIBOAY UCMbITYEMOro o6pas-
ua. K Y3/ nogatoT Uc ¢ NOMOLLLH NCTOYHMKA HaMPSHXEHUS1 C HOMUHA/IbHBIM TOKOM He MeHee 5 A. Kaxablii
UMNYNbC AO/MKEH OblTb CUHXPOHM3MPOBAH NO MPOMbILLIEHHON YacToTe. HaunmHasa oT 0° yron CUHXpoHU3aLmm
nocTteneHHo nosbiwatT Ha (30 + 5)°.

VHTepBan mexay wmmnynscamu coctasnfetr 50—60 c. a vHTepsBan Mexay rpynnamv UMnNynbcoB —
30—35 MuH.

McnbiTatenbHblil 06pasel, 4o/HKEH HAXOAUTLCS MOA TOKOM Ha NPOTSXXEHWUW BCErO UCMbITATE/IbHOTO LiMK-
na. HanpsxkeHne Ha BbIXOAHbIX BbIBOAAX PETUCTPUPYIOT.

Kputepumn cooTsBeTCcTBUSA

MpumeHstoT kpuTepun cooteeTcTBus A. B. C. D. E. F u G no tabnuue 4.

8.7.4 I3mepeHne CKOpOCTU BO3pacTaHua HanpsxxeHua du/dt

370 ncnbiTaHne NPoOBOAAT HAa 06eCTOUYEHHOM [BYXBBOAHOM Y3WUTIT ¢ npucoegnHEHHON akTUBHOW Harpys-
KOI. koTOpas AacT TOK. paBHbIn 0.1 HOMUHaNbHOro Toka Harpy3ku /Lnpu L/REF. Co cTOpOHbl BBOAA [BYXBBO-
AHoro Y3UM noacoeAvHEH reHepaTop KOMOGUHMPOBAHHOW BOJHBI, OTBEYatoLuii TpeboBaHusm 8.1.4.

MpumeyaHne 1— Bo BpemMs UCTbITaHUA UCTOYHVK MPOMbILLIEHHOW YacToTbl 451 Y3WMN He UCTosb3yHoT.

leHepaTop perynupytoT Ha Uoc 6 kB, TakuM 06pa3om obecneunBas NpubaN3UTEsIbHYH0 CKOPOCTb BO3-
pactaHua HanpsbkeHusi oTkpbiTol uenu du/dt 5kB/mkc. K BbIXogHbIM BbiBOAAM ABYXBBOAHOro Y3WUI npuco-
€VHAIOT 3anoMUHaLWNiA ocumanorpad, Ha KOTOPOM 3anucbiBaOT Pe3y bTUPYHOLLY hopMy BOJSIHbI NpUKa-
[blBAEMOro MUCMbITaTe/IbHOro UMNy/sibca.

MakcumanbHylo CKOpPOCTb BO3pacTaHus HanpsxeHus du/dt onpefenslT n3MepeHMeMm pasHulbl B Ha-
NPSHKEHMIN N0 BPEMEHU MeXAy Toukamu Jpuw <30 Ha BOCXOAsALLE CTOPOHE pe3ynbTUpyLein hopMbl BOSHbI.

MpumeyaHne 2 — Toukn n fw cootetcTBytoT Toukam 90 % u 30 % Ha onepexaroem poHTe hopMbI
BOJHbI.

UT06bl yCTAHOBUTb BO3MOXHOCTb BbI3bIBHOTO CUrHana Ha hpoHTe BO/HbI, 3TO UCMbITaHWe cnegyeTt npo-
BECTM NATb pa3s U 3anucaTb MakcumasibHoe du/dt.

KpuTepwuit cooTBeTcTBUA

3anncbiBalT MakCMMasibHY0 CKOPOCTb BO3pacTaHus HanpshkeHus du/dt. oHa fo/xHa COOTBETCTBOBaTb
[eKknapypoBaHHOW U3roToBUTENEM.
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9 KOHTpPO/ibHbIE U NPUEMOYHbIE UCMbITaHUA

9.1 KOHTPO/IbHbIE UCMbITAHUA

B npouecce Npou3BoAcTBa NPOBOAAT COOTBETCTBYIOLLME MCMLITAHWS NS BbISIBNIEHWS COOTBETCTBUS
Y3UMM Tpe6oBaHWsIM K ero paboTocnocoGHOCTH. V13roToBUTESb YyCTaHAaB/IMBAET METOAbI UCTIbITAHWIA.

9.2 NprvemMoyHble UCnblTaHUA

lMprveMoyHble MCNbITAHUS NPOBOAAT MO COrMalleHUI0 MexXAy W3roToBuTesnieM U 3akasuvmkom. Ecnu 3a-
Ka3uuk onpegenseT NpMeMOYHbIe UCTbITAHUS MO CBOEW 3asBke, Ynco 06pasuoB 415 NCMbITaHUA [OMKHO COo-
CTaBNSATb KOPEHb TPETbEN CTENeHW OT YyMc/a NocTaBEHHbIX 06Pa3LL0B, OKPYr/IEHHOE A0 GvxKaiillero Lenoro
yncna. /lloboe U3MEHEeHMEe yucna UcnbiTaTesibHbIX 06pasL0B UM BuAa UCMbITAHWA NOAMEXUT COrNalleHuno
MeXJy U3roToBUTENEM U 3aKa34MKOM.

Ecnn He ycTaHOBNEHO MHOE, B KAYEeCTBE NPUEMOYUHbIX NPOBOAAT CliefyoLwme UcnbITaHns:

a) nposepka uaeHTnrkayum ocMoTpom no 8.2:

b) NnpoBepka MapKMpOBKM OCMOTPOM Mo 8.2;

C) NpoBepkKa 3/1eKTPUYECKMX NapamMeTpoB (Hanpumep, n3MepeHue npeaenbHoro Hanpshxkeuus no 8.3.3).
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Mpunoxexue A
(o6s13aTENBHOE)

KoHTpoNbHbIE UCNbITaTeNbHblEe Hanpsxeuna UREFona Y3UN

KOHTpO/IbHOE MCrbiTaTesIbHOe HanpshkeHne 3aBVCUT OT npejnosiaraemoro HasHadeHns Y3UI B HA3KOBOSILT-
HOW CIMOBOI pacnpeaenmTenbHON cucTemMe B COOTBETCTBUM C MHCTPYKLMSAIMUA MO YCTaHOBKE U3roTOBUTENS!:

- TMNa HW3KOBO/bTHON cucTeMbl (cucrema-TN. cuctema-TT. cuctema-IT):

- MecTa npucoevHeHNs (Mexay asoii 1 HeliTpasio, thasoli n 3eMelt, HeliTpasiblo 1 semel, diasamm);

- NacnopTHbIX HAMPSHKEHWIA CUCTEMbI NEPEMEHHOTO TOKa U MaKCUMaUTbHOM A0MYCTUMON PEryMPOBKOL HanpshkeHNs.

Tab6nu ua Al — 3HayeHuss KOHTPO/ILHOrO UCMbITaTeIbHOTO HaMPSXEHNA

MacnopTHoe MakcumanbHasi oxu- KOHTPONbHOE ncnbiTaTeNbHoe Hanpsxe-
HanpsaxeHue  faaemas perysMposka Hue UREF (3aBucuT oT BuAa 3awutel), B
cUCTeMbl Nepe- HanpsXeHWs cUoBoi
MEHHOTO Toka  pacnpejenuTenbHoi LN

L-PEjL-L. cucTemsl (PEN) L-PE L-L N-PE
B *<%)

Cunosas pacnpegenutenbHas cuctema

TpexdhasHas d-npMunAT

cucTema —

TT 6e3 PE

npacnpe- 230 /400 10 — 255 440 —
fenexvs

HeliTpann

Tpexcpastas 4-rchcBeaH
cuctema —

TT ¢ pac-

npeaeneHn-

eM HeliTpa-

m

230/400 10 255 255 440 255

TpexdazHas A-TPO<KEHES
cuctemMa —
TN-C ¢ pac-

MPEACNEH- 230 /400 10 255 255 440
em PEN _

TpexdpazHast 6-npoBesHUs 230 /400 10 — 255 440 —
cucTema —

TN-S c PE
1 pacnpe- 240/415 6 255 255 440 255

OenexHvem
wedtpmt N 120/208 10 132 132 230 50

2771480 10 305 305 530 115
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OkoHYaHne Tabnmubl A. 1

MacnopTHoe MakcumanbHas oxun-  KOHTpPONbHOe ncnbiTaTenbHOe Hanpsxe-
HanpsxeHue naemas perynuposka HuB UREF (3aBUCUT OT Buja 3awutsl). B
CUCTEMbl Mepe- Hanps)XeHWs CUNO0BOI
MEHHOro Toka  pacnpejenuTenbHoi L-N
L-PEJL-L, cucTemMbl (PEN) L-PE L-L N-PE
B *1%)

Cunosas pacnpefnenntenbHas cuctema

TpexdrasHas 4-npaBoAHM
cumcrema —

IT ¢ pacnpe-

AeneHnem

HelTpanm

230/400 10 255 440 440 255

TpexdazHas

cucTtemMa —

IT 6e3 pac- 230 10 255 255
npegenexus

HeliTpann

OpHo-

thazHas 230 255 255 255
cucrema —

TN-S 10

120

TpexdasHas T LML

(oenbTa) c nnun3-giioiipiia + PE (Q) 230 /400 264 264
YrNOBbIM 3a-

3eM/IEHVEM

cuctema — 200 (202) 10 222 222
TNum TT

wwm IT

460 528 528

Tpex Has -
(:engi &-npmopsn +PEN 230 132 264 264
C 3a3eM-
NeHvem
EeHTPa/Tb- 129
I:oﬁ g6MOTKV| 200202 10 192 222
cuctema —
TN v — PEN

T 460 528 528

Cucrema —
TN ¢ pac-
LLen/IEHHOM

chazoii

—

120/240 10 132 132 264 132

MpumeuyaHne — Tpebyemas 418 HEKOTOPbIX Ha3HAYeHW perynvpoBka Ha 6Gosiee BbICOKOe (Harpumep.
+ 15 %) HarnpsbkeHvie NOA/IEXMWT COrTaLLEHNIO MEXY U3roTOBUTENEM U NOTPEGUTENEM.
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Mpunoxexune B
(o6s13aTENBHOE)

3HayeHnss BpeMeHHOro nepeHanpsxeHuns (BrH)

Mpoueaypa ucnbiTaHns 3aBUCUT OT Npeanosiaraemoro npumeHeHns Y3 B HU3KOBO/LTHOM CUMOBOI cUcTeMe Co-
r/TaCHO MHCTPYKLWW MO MOHTaxy, CCOOPMY/IMPOBAHHON U3rOTOBUTE/IEM M NPEACTAB/IEHHON HUXe B Tabnmue B.1.
Cepus |IEC 60364 onpefensieT cucTeMbl, NapameTpbl KOTOPbIX MPUBEAEHDI Hke B Tabnuue B.1

Tab6nunuya B.1— WcnbmatenbHble 3HaveHns BIMH s cuctem, npefctasneHHbix B cepumn IEC 60364

UcnbiTaTenbHble 3HaueHus BMH v 3Havyennsa Uj (B)

[ns It =5c (noBpex- Ans < » 120 MuH Ans IT- 200 uc

[lEHNA B yCTaHOBKE (noBpexpaeHus B pac- (noBpexAeHus B cucteme
notpe6utens B cucteme npefenuTenbHoil cucteme BbICOKOTO HanpsikeHus)
HW3KOTO HanpsXeHWs) HW3KOTo HanpsXXeHua n (Tpe6oBaHua no 7.2.8.2
MpumeHaemas cuctema o
(Tpe6oBaHuns no 7.2.8.1 noteps HeiiTpanu) (Tpe- W ucnbiTaHns no 8.3.8.2)

nnogkniovyaemoie Y3UMN
60oBaHua no 7.2.8.1

W ucnbiTaHve no 8 3.8.1}

n ucnbiTaHus no 8.3.8.1)

fonyctumas yctoinum- [onycTumas ycrtoinuu-
Tpebyemas ycToii4MBOCTb BOCTb UNu 6e3onacHoe BOCTb MK 6e3onacHoe
nospexzaeHue nospexzeHne

Cuctema TN —

Mogkntoyens! L-(PE)N wm L-N 132« UREF m/3 X UREF —
MoaxntoyeHsl N-PE — _ _
MopgknoyeHs! L-L _ — _

Cuctema TT _

MoaknoyeHs! L-PE
MoakntoyeHs! L-N
MopgkntoyeHsl N-PE
MoaxntoyeHsl L-L
Cucrema IT
MoakntodeHs! L-PE
Cucrema TN
MoaxntoyeHsl L-N
MopgknoyeHsl N-PE

MoaxntoyeHsl L-L

1.32 x |/REF
1.32 K UREF Vs+ UREF

1.32 x UREF s+ "REF

1200 + Uref

1200

1200 + UREF

1200 + UREF

|/REf — KOHTPO/IbHOE HanpsbkeHvie, MPUMEHSIEMOE A/1s1 UCTIbITaHWIA U yyeTa MakCYMaslbHOrO Pery/iMpoBaHms

HaNpPsHKEHs CUIOBOIA CUCTEMBI (CM. MPUIIOKEHNE A).

no— B cvcteMax TN 1 TT — HOMUHa/TbHOE AECTBYHOLLEE NEPEMEHHOIO TOKa (hasHOe HanpshkeHe Ha 3eM/1to; B
cuctemax I — HOMUHaIbHOE HaNPsHKEHNE NEPEMEHHOTO ToKa MeXay (basHbIM 1 Hy/1eBbIM NPOBOAHMKOM W CPEAHUM
MPOBOAHMKOM, YTO noaxoauT (cm. IEC 60364-4-44 (12]. nyHKT 442.1.2).

1,32 * |/RE-cootBeTcTBYET 1.45 * 10404 cnyyas perynivpoBKk/ HanpsbxeHnst He 6onee ¢ 10 % (cm. IEC 60364-
4-44 (12). nyHKT 442.5).

MpumMeyaHne — MNocKobKY B HEKOTOPbIX CTPaHax NPMMEHSIETCA pPerynvpoBka HanpshkeHnst . 10 %. B Ha-
CTOSILLIEM CTaHAapTe A4/19 06LLEro HasHauYeHNs NMPUMEHSIIOT TO/bKO i/ REF. IHdhopMaLmio No perynmMpoBKe HampshkeHus
cm. IEC 60038 [13].
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B.1 Tpe6oBaHusa K cneumasnbHbIM pacnpefenuTenbHbiM cucTeMam

B psige cTpaH NpyMeHSIIoT A0MNO/HUTESbHbIE MCTbITaTesbHble 3HauYeHnst BMH v gnvtensHocTel.

[ns cneupanbHbIX HAa3HAYEHUI B YCIOBUSX, OT/IMYAIOLLYMXCS OT Tabnmupl B.1 v oTinyaiowwxcs ot TpeboBaHuiA K
creunasibHbIM pacnpefenuTenibHbIM crcTeMam, MpyBedEeHHbIM HKE, ucnbiTaTernbHble 3HadeHns BMH Uj u gantensHo-
CTell MOryT yCTaHaB/IMBATLCA COr/IALLEHNEM MEXZY WU3roTOBUTENIEM U NOTPEOUTENEM, NCXOAA M3 (haKTUUECKVX KOHAMry-
pauwii cetTv 1 ycnosuii. 3HaueHns Uj 1 COOTBETCTBYIOLLWIX NEPUOAOB [OMKHBI ObITh 3anvcaHbl B AOKyMeHTaLummn Ha Y3
corfiacHo nepeuncrenus c). 1) 7.1.1.

3HaueHus [na ceBepoamMepuKaHCKMX CUCTEM — B CTAUN PaCcCMOTPEHUS.

3HaueHVs N5 ANOHCKMX CCTeM NpuBeAeHb! HUxe B Tabmmue B.3.

Ta6nuua B.3—MNapameTpbl BIMH ANs ANOHCKMX cnucteM

WcnbiTaTenbHble 3HadeHus BMH Uj, B

MoBpex/aeHusa B HW3KOBONbTHOIA MoBpexaeHus a BbICOKOBO/IbTHOIA
cucrteme cucteme

MpumeHaeman cuctema Ana < * 120 MuH AnuTensHocTb anal 2 c
n nogknwyvyaemblie Y3NN He ykasaHa r 1
(noBpexaeHns a pacnpegenutenbHoi
CNCTEME HU3KOro HanpsxeHus ,D,onycrmmasi yCTOﬁHMBOCTb nnu 6esonacHoe
n noteps HeiTpanu) (Tpe6oBaHusa nospexpaexHune
no 7.2.8 1u ucneiTanne no 8.3.8.1)

Cucrtema TN _
Mogaxntoyersl L-N (PE) wm v3 « UREF — _ —
L-N
MNoaxntoveHsl N-PE — _ — —
MoaknoyeHb! L-L — _ _ _
Cuctema TT _ _ _ —
MoaxntoueHb! L-PE y3 * uREF 150 + UREF 300 + 600 + UREF
MogxntoueHb! L-N Y3 * uREF — —
MogkntoyveHsb! N-PE _ 150 300 600
MopxnoveHs! L-L _ _ — —
Cucrema IT _ _ _
MopaxntoveHs! L-PE — _ — 1200 + UREF
MoaxntoueHs! L-N Y3 x uREF — —
MNoaxoveHsl N-PE — _ — 1200* UREF

MoaxntoyeHsb! L-L — — — —

— KOHTPO/IbHOE HanpsbkeHue, npuMeHsiemMoe [/15 UCTIbITaHWiA 1 yyeTa MakCUMaslbHOrO PerysimpoBaHus
HaNPSHKEHUS CUTOBOM CUCTEMbI (CM. NpUIOXEHME A).

MpumeyaHune 1— [aHHble 3HAYEHUs AECTBYIOT MO YKa3aHWI0 MUHUCTEPCTBA B OTHOLLEHUN TEXHUYECKMX
CTaHapTOB Ha 3/IEKTPUUECKNE YCTAHOBKA.

MpumMmeyaHue 2— MOCKO/bKy B HEKOTOPbIX CTPaHaX MPUMEHSIETCS Pery/IMpoBka HampsbkeHust cB. 10 %, B Ha-
CTOsILLIEM CTaHAapTe A/1s1 OBLUEro HasHauYeHWs NMPUMEHSIOT ToNbko £/A£T IHGhopMaLyito MO PerysIMpoBKe HanpshkeHust
cm. IEC 60038 [13L
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Mpunoxexne C
(obs3aTensHoe)

VicnbiTaHna no onpefeneHnio Hanuunsa KOMMyTaLI,VIOHHOVI cocTaBnswouiei
N BeNMMYNHBbI conpoBoXaakuiero Toka

3TV UCMbITaHUA MPOBOAWT M3rOTOBUTE/b C LIEbI0 NOJyYeHUsT MHChopMaLmn, TpebyloLwelicst cornacHo nepeumc-
nexHusmu) di) 7.1.1. winnmn d2) 7.1.1

C.1 VicnbiTaHve Mo onpeseneHuno Haanumst KOMMYTaLOHHO cocTaBnsoLLel

[aHHOB 1CMbITaHWe NPOBOASAT 151 HE3HAKOMOW BHYTPEHHEN KOHCTPYKUMM Y3UM. VicnbiTaHne NpoBOASAT Ha HOBOM
obpasLe.

CraHfapTHbI yMnysibc Toka 8/20 nogatoT ans ucnbitaHuin Y3 knacca | v knacca |l ¢ NMKoBbIM 3HaueHneMm /i nm

Kak peLumT usrotosutenb. s ncnbiradnsa Y3UIM knacca |l npyMeHstoT reHepaTop KOMOUHMPOBAHHOW BO/HbI C Ha-

NPSHKEHVEM OTKPbITON Lienk, paBHbIM Ugq YCTaHOBMEHHBLIM U3rOTOBUTENEM.

K ¥Y3WIM nogatot ogmH uMnysbe (B Criydas ABYXBBOAHBIX Y3 vMnynbC NpukiaabiBatoT K BBOAHLIM W BbIBOAHBIM
BbIBOAAM).

Ha ocupnnorpache cHUMAIOT 3anmch HaMPsHKEHWS Ha BbIBOAAX (419 ABYXBBOAHLIX Y3UIM n3MepeHne HamnpsxeHnst
NPOBOAAT Ha BBOAHOM BbiBoAe Y3UIM).

Ecnm 3anvicb hopMbl BOMHbI HANPSHXKEHUS NOKa3bIBaeT HEOXWAAHHbIA 06Bas, 3HauMT Y3 coaepxvT KoMmyTaum-
OHHbII1 3M1EMEHT.

C.2 VicnbiTaHne no onpefesieHnio BENIMYMNHbLI COMPOBOXAAOLLLEro Toka

3T0 MCMbITaHvie onpesensieT, Bbille W Huke 500 A NeXUT NMKOBOE 3HaYEeHV e CONPOBOXAAIOLLIErO TOKa.

Ecnn BHYTPEHHAA KOHCTPYKLIMA 1 NUKOBOE 3HaYeHne COnpoBOXaatoLLiero Toka Y3UI n3BecTHbI, crieaytolee npes-
BapuTesibHoe vcnbitaHue Y3WI He TpebyeTcs.

a) UCTbITaHWe BbINOHAIOT Ha OTAEe/IbHOM 06pasLe;

b) OXMAAEMbIA TOK KOPOTKOTO 3aMblkaHst AOHKeH 6bITb /p= 1.5 KA ¢ cos 9= 0,95 (- 0,05)%;

€) Y3/ nprcoeauHAIOT K MCTOUHUKY HanpsKeHWst NPOMBILLIIEHHON YacTOTbl C CUHYCOWMARUTbHOW (HOPMOIA BOSHBI
NepeMEeHHOro Toka. 3HayeHue HarnpsHKeHUs MPOMbILLIEHHON YacTOoTbl, M3MEPEHHOE Ha BbIBOAAX, [O/MKHO ObITb MaKCh-
MaJ/1bHO PaBHO [/ITENbHOMY MakCMMasibHOMY paboyemy HanpshkeHuto 1/c ¢ onyckoM MUHYC 5 %. Yactota HanpsxeHus
nepeMeHHOro Toka MCTOYHUKA [O/HKHa COOTBETCTBOBATL HOMUHA/LHON YacToTe Y3UIT;

d) conpoBOXAAKOLLWIA TOK O/MKEH MHALMMPOBATLCS MMMY/IbCHBIM TOKOM 8/20 1M KOMOVHMPOBAHHOW BOSHbI;

€) NMKOBOEe 3HayeHVe AOHKHO COOTBETCTBOBATL /,, , /N p unm L/

f) MMNyNbC TOKa [OMKEH ObITb UHULMMPOBAH 3a 60 3N1EKTPUYHECKUX rPalyCcoB 0 NM1Ka HaNPSHKEHNS NPOMBbILLIEHHOM
yacToTbl. Ero nonspHoCTb Ao/mkHa CoBNaaaTh C MOMSPHOCTLIO MOJTyNeproaa HampshKeHs NPOMbILLIEHHON YacToTbl, B
KOTOPOM OH VHWLWVPOBaH;

[) EC/M B JAHHOI TOYKE CMHXPOHU3ALWM OTCYTCTBYET COMPOBOXAAIOLLMIA TOK. TOrAA MMMy IbCHBIA TOK JO/MKEH €ro
VHULMMPOBaTh CTyMeHsMM Yepe3 10 anekTpuyecknx rpaflycoB [/1 OnpeAerieHrsi reHepupoBaHns CONPOBOMXAAIOLLIETO
ToKa.



FOCT IEC 61643-11—2013

MpunoxeHve D
(obsi3aTensHoe)

McnbiTaHWs No yCKOpeHHOol npouegype

Yucno obpasLos, NoAsepraeMbIX UCbITaHNIO, Y LIK/bl UCMbITAHWIA, NPOBOAVMBIX 15 MPOBEPKA COOTBETCTBYSA.

W3penws, yxe ucnbitaHHble no |EC 61643-1 [1]. MoryT 6bITb NOABEPrHYTHI UCMLITAHVSIM MO YCKOPEHHON npoLeaype
no Tabnuue D.1.

HoBble n3genvst nogsepratoT NosHol NpoLeaype TUMOBbLIX UCTbITaHui No pasgeny 7 v Tabmvue 3.

Ta6nunuya D.1 — VicnbiTaHnsi No yckopeHHoi npoueaype Y3WM. noaseprHyTbIX UcnbitaHuam no |EC 61643-1 (1]

LIy vicTibImanuii HavMeHoBaHVE VCTbITaHAs! nqrg’HW'fm %X%w

M aeHTndmkauyst v MapkmpoBka 7.1.1/7.1.2/8.2 a
MoHTaxk 731 HeT
BbIBOAbI 1 cOeANHEHUs 7.3.2/7.3.3/8.4.2 HET
MpoBepka 3ayTbl OT NPAMOro KOHTaKTa 7.2.1/8.3.1 HeT
YcnoBus okpyxatoLLeii cpepl, kog, IP 7.4.1/85.1 HeT
OcTaTtouHbIi TOK 7.2.218.3.2 na
Pabounii pexum 7.2.4/8.34 HeT

1 Pabouuii pexvim ans ucnbiranuii knaccos 1 11 v i 8.3.4.2/8.3.4.3/ HeT

8345

LlononHUTENbHBIN pexyim A1 UCTbITaHus knacca 1 8344 HeT
Tennosasi CTabWIbHOCTb 7.25.2/8.35.2 na
Bo3ayLuUHble 3a30pbl M PACCTOSAHMS YTEYKA 7.3.4/18.4.3 na
VcnbitaHve fasneHvem Lwapyka 7.4.2/8.5.3 HeT
YCTOUMBOCTb K aHOMa/IbHOMY HarpeBy 1 OTHIO 7.4.3/85.4 HeT
TPEKVHIOCTOMKOCTb 74.4/8.5.5 HeT
YPpOoBEHb HANPSHKEHWA 3aLLATBI 7.2.3/8.3.3 HeT
OcTaTtoyHoe HanpshkeHve 8331 HeT

g DPOHT BO/HBI Pa3pPAAHOTO HaMpsXeHna 8.3.3.2 HeT
MpenensHoe HanmpshXeHWe ¢ KOMOUHMPOBaHHOW BOSHOM 8.3.33 HeT

2a CM. HWXE — MO NPUMEHEHNIO

2b CM. HUXe — Mo NPUMEHEHNIO
ConpoTuBeHne U30/saLun 7.2.6/8.3.6 HeT

3 neKTpuyeckasi NPOYHOCTb 13018 7.2.7/8.3.7 HeT

3a CM. HWXE — MO NPUMEHEHNIO
MexaHnyeckast NPoOYHOCTb 7.35/8.4.4 HeT
BbinepxviBaemasn Temnepartypa 7.25/8.35.1 HeT

3b CM. HWKe — Mo NpYMeHeHNIo

3c CM. HWKe — M0 NPYMEHEHIO
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OkoHuaHve Tabnuupl D. 1

o . HeobxagyvocTb
Likn venbmaHni HaviveHoBaHVe verbraHmA MOZYHKT CTBTAHIS
TennocTonkocTb 7.4.2/8.52 HeT
BMH 7.2.8/8.3.8 na
4¢) BIMH B cBA3M € NOBpEXAEHNEM B HU3KOBO/TbTHOM CUCTe- 7.2.8.1/8.38.1 na
me
BIMH B cBA3M C NOBPEXAEHWEM B BbICOKOBO/IbTHON CU- 7.2.8.2/8.3.8.2 na
cTeme
5C TOK KOPOTKOTO 3aMblKaHWA 7.2.5/8.3.5.3 na
HoMUWHasIbHBI TOK Harpy3ku 7.5.1.1/86.1.1 na
=
Meperpy3ka 7.5.1.2/8.6.1.2 na
2b TOK KOPOTKOrO 3aMbIKaHWNA CO CTOPOHBI Harpy3ku 7.5.1.38.6.1.3 na
3b MageHve HanpseHna 7.6.2.1/8.7.2 HeT
YCTOAYMBOCTb K UMMY/IbCaM CO CTOPOHbI Harpy3Ku 7.6.2.2/8.7.3 na
2ac)
TOK KOPOTKOrO 3aMbIKaHWNA CO CTOPOHbI Harpy3ku 7.5.1.3/8.6.1.3 na
6 CyMMapHbIi  paspsgHbii TOK  A/19  MHOTOMOJHOCHBIX 7.6.1.1/87.1 na
y3/n
7 Y3UI. knaccudmumpyemble AN Hapy)XHOI YCTaHOBKY 7.5.2/8.62 na
M3onsaums mexay pasgesibHbIMY Liensmm 7.5.3/8.3.6/ HeT
3a
837
V3meHeHVe xapakTepucTukn (Nepesog B COCTOSIHUE KO- 75.4786.4 na
POTKOro 3aMblKaHus1)
8 YCTOMYMBOCTL K MMMYy/IbCam (B COCTOSHUM KOPOTKOTO 75.478.6.4 na
3aMbIKaHWIS)
TOK KOPOTKOrO 3aMblKaHKs (B COCTOSIHWM KOPOTKOrO 3a- 75.4/8.6.4 na
MbIKaHUs1)

) s aTUX NCMbITaHWIA MOXET NoTpe6oBaTLCA 6o/1ee 0AHOro KOMMN/IekTa 06pasLoB (CM. CHOCKY C>B Tabnmuge 3).
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MpunoxeHve E
(pekomeHayemoe)

AnbTepHaTuBHble Lenn anga ucnoltaHnga Y3UN B ycnosuax BITH, BbI3BaHHOTO NOBpeXAeHUaAMHM
B CUCTEMO BbICOKOTO (CpefiHero) HanpsXXeHuns

PucyHok E.1 — Mpumepbl TpexdiasHoli 1 ogHohasHoit Leneii ans ucnbitaHus Y3UNM B ycriosusx BIH,
BbI3BaHHOTO MOBPEXAEHVSIMUA B CYICTEME BbICOKOTO (CPefHero) HanpshkeHyst
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MpunoxeHve F
(pekomeHayemoe)

McnbiTaHUst Ha yCNoBUsi okpyxatoweii cpefbl Ans Y3UMN HapyXHOI ycTaHOBKM

F.1 VcnbiTaHne Ha yCKOPEHHOe CTapeHwe ¢ ybTpadMoieToBbIM U3/TyYeHNEM

Tpw nonHbIX komnekTa Y3UM, CMOHTUPOBaHHbIX Kak AN151 HAPY)XHOW YCTaHOBKM, MOABEPratoT BO3AENCTBUIO M3NY-
yeHusi (Y®-B) 1 onpbickMBaHMiO BOZOW cnefytolym obpasom: 500 umkioB no 120 MUH Kaxablid, cocToAwmMX U3 102 MyH
u3nyyerns YO npu Temnepatype 60 °C, 18 MUH 13nyyeHyst YP ¢ onpbickmBaHeM BOAoM npu Temneparype 65 °C n oT-
HOCUTE/TbHOW BNaXHOCTU 65 %. V3nyueHne Y® cooTBeTcTBYET TpeboBaHusam ISO 4892-2 (14), metog A. O6LLee pyKoBOS-
CTBO [151 AAHHOrO MCnbITaHus cogepxutcs B ISO 4892-1 [15] nASTM 151 [16].

[nsa ncnbiraHnsa 06pasLibl NOACOeAVHSIOT K CUMOBOMY UCTOUHMKY Uc 1 kaxkable 120 MVH 3aMepstoT OCTaTOuHbIN TOK.
Mo 3aBepLUEHNM UCTIbITaHWS 06pasLibl NOABEPratoT UCMbITaHNio no F.2.

Kputepumn cootBeTcTBus

Bo Bpems 1 nocsie ucnbiTaHs 06pasLibl NoABEPraloT 0OCMOTPY Ha OBHapPYXeHVe MycToT, TPELLWH, CiefoB npobos v
NOBEPXHOCTHbIX 3p03uiA. OCTaTOUHbIe TOKM He A0MKHbLI Bo3pacTu 6onee, yeM Ha 10 %. CneflyeT oLeHUTb CTeneHb Npo6os
[OVaneKkTprKa, NOBEPXHOCTHONM 3pO3UN U pacTpeckvBaHUA AJ18 OnpeaeneHns COOTBETCTBMA 0B0M0UKW U3 APYTM
3/IEKTPUHECKM 1 MEXaHUYECKUM TPeboBaHUAM HACTOALLIETO CTaHAapTa K paboToCroco6HOCTH.

F.2 MNorpyxeHune B Boay

VcnbiTaHne npoBoAsAT Mo pucyHKy 8 IEC 60999-4. McnbiratenbHble 06pasLbl AepXaT MOrpyXeHHbIMU B COCyf, C
KUNSLLIER AeVOHN3POBaHHOM Boaol ¢ cogepxaHuem 1kr/m3NaCl Ha 42 u.

MpumevaHnsa
1 XapaKTep/CTVK1 BOAb! OMPEAENsoT [0 Havasia UCTbITaHuA.

2 Jta Temnepatypa (KMnsLLei BoAbl) MOXET 6bITb NoHwkeHa 40 80 °C (C MUHMMasbHBIM BpeMeHeM 168 Y. Hanpu-
Mep. 0AHa Hefienst), eCQN M3roToBUTESb YCTAHOBWT, YTO U30MNALMOHHBI MaTepuas He CocoGeH BblepxaTb TeMnepaTypy
KUNeHus B TedeHve 42 u.

Mo okoHuYaHuM kmnsueHnst Y3 [omkHO ocTaBaTbCs B COCye A0 Tex Mop. noka Bofa He ox/iagutes npubmsu-
TenbHO 10 (20 £ 15) °C v ganee 4,0 OKOHYaHKS MPOBEPOUHbIX UCTIbITAHNIA.

Mocne vcnbiTaHKs Norpy)XeHneM B Body 06pasLibl NOABEPratoT UCTbITAHMIO Ha 3MIEKTPUYECKYH) MPOYHOCTb U30/15-
umm (cm. F.3).

F.3 icnbiTaHne 3nekTpryeckoii MPOYHOCTY U301SLMK

O6pa3Libl NOABEPratoT UCTLITAHNIO Ha 3M1IEKTPUHECKYHO MPOYHOCTb U30MALMN HANPSHKEHNEM NPOMBbILLIEHHON YacTo-
Thl CUHyCOMAabHOM chopmbl BosHBI 1000 B ntoc ABOHOE KOHTPO/IbHOE MCTbiTaTeslbHoe HanpshkeHre OREr B TeyeHve
1 MWH C n3MepeHneM OCTaTO4HOTO TOKa. VicrbiTaTtesibHoe HanpshKeHre NoAatoT B C/IEAYHOLLEM MopsiaKe:

a) gna Y3UMN B METa/IIMHECKOM KOPMYCe C MOHTaXHbIM KPOHLLTEHOM 1 6€3 Hero

HanpsbreHvie nogatoT Mexay BCemy BbIBOZaMM WM BHELLHVMMW NMPOBOAAMM, HE UMEOLLMMUN BHYTPEHHUX COeaVHe-
HWUIA C KOPNYCOM WM He COEAWHEHHbIMW BMECTE, MPSIMO WK Yepes 3allWTHbIe 31IEMEHTbI C METaUINHECKVM KOPMYCOM.
Ecrm xe Bce BbIBOAbI 1 BHELLHME NPOBOJA MPSAMO WK Yepes 3allUTHbIE 3/1EMEHTbI COeAVHEHbI C MPOBOAALLVIM KOPIYCOM,
TOra UcrbITaHne HEBbINOTHUMO:

b) ana Y3UIM B HenpoBoAsLLIEM KOPMyCe WX C HENPOBOAALLMM MOHTEXKHBIM KPOHLLTEHOM M 6e3 KpOHLLTeVHa

HenpoBogsLwmii kopnyc Ao/MKeH ObITb NIOTHO 06EPHYT MPOBOAALLEA METa//IMYECKo (DoMbroin Ha paccTosHUN
15 MM OT 110600 HeM30/IMPOBAHHOTO NPOBOAA WM BbIBOAA. HanpshkeHne noAatoT Mexzy TOkonposogsLlel ornbroi n
BCEMV BbIBOAAMM UM BHELLHUMW NPOBOJAMU, COEAVHEHHbLIMU BMECTE;

¢) 4na Y31 B HeNpoBoZALLEM KOPMyCe C METIMHECKUM MOHTaXKHBIM KPOHLLTEAHOM

HenpoBogsaLwmii kopnyc Ao/MKeH ObITb NIOTHO 06EPHYT MPOBOASLLEN MEeTa//IMYecKoi (hoMbroin Ha paccTosHUN
15 MM OT /11060r0 HEM30/IMPOBAHHOTO NMPOBOAA, BbIBOAA M MET/IIMUECKOrO MOHTEKHOIMO KPOHLLTEMHA. HanpshkeHne no-
[aloT Mexay TOKONPOBOAALLE DO/broi M BCeMU BbIBOAAMY, BHELLHVMM MPOBOLAMU 11 METaUINHECKAM MOHTaXKHBIM KPOH-
LUTEeiHOM. COeIHEHHbIMN BMeCTe.

MprumevyaHne — Llenbio 3TOMO UCMbITaHUS SBMISETCA BbISIBEHWE BO3MOXHOCTU 06pPa30BaHWsA MosiocTy, No3so-
NsioWelt yaepxvBaTh TOKONPOBOASLLYHO XWAKOCTb BO BPEMSi 06PbI3rMBaHUS U NOTPYXXEHNS B BOZY.

KpvTepuii cooTBETCTBYS
OCTaTO4HbIA TOK. M3MEPEHHbI BO BPEMSI 3TOTO UCMbITaHWS, He JO/HKEH MPeBbILLaTh 25 MA.
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F.4 VcnbiTaHne Ha UMKANYHOCTL Temnepartypbl

WcnbiTaHne npoogsaT no IEC 60068-2-14 [17] B NsiTb LWK/IOB C HAMMeHbLLE/ Temnepatypoli MuHyc 40 °C 1 Hau-
6onbLuein Temneparypoii naoc 100 °C. [MTenbHOCTb KakAoro NoyLykia CocTaBseT 3 u. a U3MeHeHne Temneparypbl
[0/MKHO nNpovcxoanTb B TeveHre 30 c.

Kputepumn cooTBeTCTBUA

Bo Bpems 1 nocre NpoBeAeHns UCTbITaHns 06pasLibl NoABEPratoT OCMOTPY Ha 06HapYXeHWe MycToT, TPeLWH, cre-
[10B Npo60s 1 NOBEPXHOCTHbIX 3p03uiA. OCTaTOuUHbIE TOKV He A0/KHBI BO3pacTy 6onee, yeM Ha 10 %. CneflyeT oUeHUTb
cTeneHb Npo6ost AN3NEKTPYKA, NMOBEPXHOCTHOWM 3p03UM U pacTpeckuBaHus A1t onpefeneHns COOTBETCTBUSA 060M0uK/
U3Aenna ApYruM 3M1EKTPUYECKUM U MEXaHNYECKM TPeboBaHWAM HACTOALLIEro CTaHaapTa K paboToCnoco6HOCTH.

F.5 MNpoBepka Koppo3necTonkocTn

Y3WM ¢ OTKPbITbIMU METUITMYECKMMI YaCTAMW NOABEPTratoT MUCMbITAHWIO 1 YCTaHaBMMBAIOT Kak A1 HOPMaslbHOM
3KCNyaTaumm no MHCTPYKLMW N3rOTOBUTENS.

O6oro4ka 1 06pasLbl A0/MKHbI GbITb HOBLIMK ¥ B YMCTOM COCTOSIHWWM. O6pasupl NoABEpratoT creayrolemy
UCMbITAHMIO:

- 12 uMKNOB MO 24 Y LMKIMYECKOMY UCTbITAHWIO BaXXHbIM Tensiom no IEC 60068-2-30 [18]. ucnbitaHne Db. npu
40 °C v oTHOCUTE/bHO BNaxkHOCTW 95 %:

- 14 uMKNIOB MO 24 Y LMKIMYECKOMY UCTbITAHWIO CONsHbIM TymaHoM no IEC 60068-2-11 [19]. ucnbiTaHve Ka npu
Temnepartype (35 £ 2) °C.

Mocne ucnbiTaHna o6pasLibl NPOMbIBAIOT B MPOTOYHO BOAE M3-NOJ KpaHa B TedeHre 5 MV H. ononack1BatoT B Auc-
TWNIMPOBaHHON UM AEMUHEPa/IM30BaHHOW BOAE, 3aTeM BCTPAXMBAIOT MM MOMELLIAIOT MO, BO3AYLLUHYIO CTPYH 4118 yaa-
NeHns Kanesb Bofpbl. 3aTeM vcnbITyeMblii 06paseL, BbiAepXMBatOT B HOPMaUTbHbIX YCIOBUAX SKCN/TyaTauyn B TeHeHre 2 Y.

Kpvtepumn cooTBeTCTBUA

- OTCyTCTBME CBUAETENLCTB KOPPO3WW, PACTPECKVBAHNSA WM APYTVX NOBpeXaeHui. [lonyckaeTcsa oTaenbHoe Mo-
BEPXHOCTHOE paspyLLeHne 3alMTHOrO NOKPbITUS:

- L|E/IOCTHOCTb U30MALMOHHBIX NMPOKIAAO0K;

- BO3MOXHOCTb CHSATUSI CbEMHbIX YacTel 6e3 HYpe3MEPHOro YCUS.
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Mpunoxexne G
(o6s13aTENBLHOE)

Mpegensl NpeBblleHUsi TeMnepaTypbl

Ta6nuya G.1 — lMpegensl NPeBbILEHNA TeMnepaTypbl
CocTaBHble 3/1eMeHTbI, KOMIVIEKTYHOLLYE YacT Y31

BCTpOEHHbIE KOMMN/IEKTYIOLLME 3NEMEHTbI

BbIBOAb! /191 BHELLHMX U30/IMPOBaHHbLIX NMPOBOAHNKOB

LLMHLI 1 NPOBOAHUKN, BTbIYHbIE KOHTaKTbl CbeMHbIX WK
BbIABXHbLIX HEOTAENAEMbIX yacren, nogcoegnHAeMbIX K
LLMHam

OpraHbl Py4YHOr0 YNnpaB/ieHst:

- U3 MeTarVIa:

- I3 U30MSILMOHHOTO MaTeprana

JocTynHble BHeLLHVe 060/0UK 1 311IEMEHTbI 060I0HEK:
- META/VIMYECKIE NMOBEPXHOCTY;

- M30/IMPYIOLLIME MOBEPXHOCTU

OTAenbHO PacnosioxeHHbIe YCTPONCTBa pasbeMHOro Tina
(BWKa — po3eTKa)

IMpeserisHoe 3HaueH e MPeBbILLeHIS Tevmeparypsb!

B cooTBeTCTBMM C TPE6GOBaHNAMM K OTAEbHBIM KOMM/IEK-
TYIOLLIMM 3/1IEMEHTaM, YCTAaHOB/IEHHbIM B CTaHJapTe Win B
VHCTPYKLIMNEL 13roTOBUTESA KOMI/IEKTYIOLLMX 3/1EMEHTOB
C yyeToMm Temneparypbl BHyTpY Y3

70 *C 2>
OrpaHnyeHo :

- MEexXaHV4ecKo MPOYHOCTHIO MPOBOAALLEro  Matepua-
nav;

- BO3MOXHbIM BO3AECTBMEM Ha HaXOASLLYHOCA PSAoM
annaparypy;

- npefenbHol AoNYCTUMON TeMnepaTypoli Anst U30MsLu-
OHHbIX MaTepuasioB, HaxXOASLWXCA B KOHTaKTe C MpPoBO-
[IHVKOM,;

- BO3AElCTBMEM TemnepaTypbl NPOBOAHMKA Ha 4acTy, K
KOTOPbIM OH NPVCOEAVHEH;

- CBOICTBAMM U 0GPABOTKON MOBEPXHOCTU KOHTAKTHOrO
marepuasna (4719 BTbIMHbIX KOHTAKTOB)

15'C 3»
25*C 3>

30*C4
40 'C 4>

OrpaHnyeHo npeaentHo TemnepaTypoli 3/1EMeHTOB 060-
PYAOBaHMS. YaCTbio KOTOPOrO OHU SIBNAKOTCSS1

I>TepMnH «BCTPOEHHbIE KOMM/IEKTYIOLLME 3/1EMEHTLP O3HAYAET:

- O6bILIHyI'O annaparypy pacnpegeneHnsa n ynpasieHns:

- 3MEKTPOHHbIE 6/10KM (HAMpUMEP, BbINMPSMUTESTbHBIN MOCT, NevaTHasi cxema):

- yacTy 060pYA0BaAHMA (HAMPUMEP, PEry/IATOP, CTABUIN3NPOBAaHHbIV CTOUHUK NUTAHUSA, ONepaLyOHHbIV yCunn-

Terb).

2>Temnepatypa 70 'C sBnsieTca npeaesibHO YCNOBHO COracHo vcnbimaHuio. Y3WN. akcriyaTmpyemoe Win nc-

MbITAHHOE B YC/IOBUSIX IKCT/TyaTaLyy, MOXET UMETb COEAUHEHNS, TUM. XapakKTep 1 PacrosiokeHNe KOTopbIX He ByayT
COOTBETCTBOBATH YC/I0BUSIM NPOBEAEHUS UCMbITaHWIA, & NOyUYeHHOe 3HauYeH e NPEeBbILLIEHUsI TeMMepaTypbl BbIBOAOB
MOXET GbITb MHLIM. EC/IM BbIBO/IbI BCTPOEHHOTO KOMI/IEKTYIOLLETO 3/1EMEHTA TAKKE SIB/ISIKOTCS BbIBOAAMM A/151 BHELLHUX
MPOBOAHVKOB, TOrAa BbIGUPAKOT HIKHUIA Npefen TemMnepaTypbi.

3L[4na opraHoB pPy4YHOro ynpas/ieHns, pacnonoXeHHbIX BHyTpY Y3UM. 4OCTyn K KOTOPbIM BO3MOXEH TO/bKO Mo-
cne oTkpbiBaHVs Y3UI. Hanpymep pyKOSTKV 4151 BblABYDKEHWS GI0KOB, KOTOPbIMY PEAKO MO/b3YHOTCH, AONyCKaeTcs
yCTaHaB/MBaTb 3HAYEHME NPEBBbILLEHUA TeMNepaTypbl Ha 25 °C BbiLLE YCTAHOB/IEHHOA.
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OkoHuaHne Tabnmupl G. 1

Ecrv HeT Apyrvx ykasaHuii OTHOCWTENbHO 0GO0/I0HKA U €€ 3/IEMEHTOB, K KOTOPbLIM OGECTIEYEH OTKPbITHIN f0-
CTYMN. HO K KOTOPbIM HET HEOGXOAMMOCTU NpHKacaThCst BO BpeMsi HOPMasbHOM akcnyaTaumm Y3Ur, To gonyckaeTcs
yCTaHaB/MBaTb Npefie/ibHble 3HAYEHUS MPEBbILLEHWS TemnepaTypbl Ha 10 ' C BbllLe YCTAHOB/IEHHOTO 3HAYEHMS.

5l laHHOe MOJIoXeHVie NO3BOMSIET MPOSIB/ATL ONpefe/eHHyt0 MMEKOCTb B OTHOLLEHUM BbiGopa 060pyA0BaHMUs
(Hanpumep, 3/1EKTPOHHBIX YCTPOIACTB), Y KOTOPOTrO NPEeAesibHbIE 3HAYEHUS MPEBbILLEHNS TEMMNepaTypbl OT/INYAIOTCA OT
npeaenbHbIX 3HaUeHN, Kak MpaBsio, yeTaHaB/IMBAEMbIX /15 annapaTypbl pacnpeienieHyst U ynpaseHusl.

6*MpepesbHble 3HaYeHVs NPEBbILLEHNS TeMMepaTypb! 4/1st UCMbITaHWii No 8.6.1.1 ycTaHaB/MBAET U3rOTOBUTESb
Y3Un.

T>Ecnn npeanonoxuTb, YTO 415 NEePeUNCIEHHbIX KPUTEPUEB 3TO A0MNYCTVMO, MaKCHMaslbHOE NPEBbILLEHVE TEM-
nepaTypbl AN HEU30IMPOBaHHbIX MeAHbIX LUMH 1 MPOBOAHMKOB HE A0MKHO 6biTh ce. 105 °C. Temnepatypa 105 °C
OTHOCUTCS K TakOW Temneparype, BbilLe KOTOPOI MOXET MPOV30ATI OTXXUT Meau.

71



FOCT IEC 61643-11—2013

Mpunoxexune A

(cnpaBouHoe)

CBefieHNs 0 COOTBETCTBUM MEXIOCYAAapPCTBEHHbLIX CTAHAAPTOB CCbINTOYHbLIM
MeXayHapoAHbIM CTaHAapTam

Ta6nunya OA1

0603HAYEHME 11 HAVMEHOBAHIIE MEXKIYHAPOIHOMO
CTaHmapTa

IEC 60060-1:1989 MeToauka BbICOKOBO/bTHBLIX
ucnbitaHuiA. Yactb 1. Oblme onpegeneHvs un
TpeboBaHWA K UCTbITaHUAM

IEC 60112 MeTopA onpefeneHnsi KOHTPO/IbHOTO
1 CPaBHUTENBHOTO MHAEKCA TPEXMHIOCTONKOCTU
TBEPAbIX U30MALMOHHBIX MaTepuasios

IEC 60529 CreneHu 3amThbl, 06ecneumBaemMbie
Kopnycamu (kog, 1P)

IEC 60664-1:2007 KoopauHauus w30omsummM B
060pyA0BaHUN HU3KOBOSIbTHBIX cUcTeM. YacTb 1.
MpyHUMNBI, TPE6OBaHWS U UCTIbITAHUA

IEC 60695-2-11:2000 VcnbiTaHWe Ha noxapo-
6e3onacHocTb. YacTb 2-11. MeToAbl MUCMbITaHUs
packanieHHo NPOBO/IOKON. VicnbiTaHne MeToAom
packasieHHOV MPOBO/IOKN KOHEYHOTO NpoayKTa

IEC 61000 (all parts) M3K 61000 (Bce 4acTw).
DrneKkTpoMarHiTHast coBMecTumocTb (AMC)

IEC 61180-1 TexHOMorMa BbICOKOBO/IbTHBLIX
UCMbITaHWA  HU3KOBO/SIBTHOTO  0GOPYA0BaHYIS.
YacTb 1 OnpegeneHus n TpeboBaHus K UCTbITa-
HUAM 1 METOAAM UCTIbITaHWIA

CreneHb
COOTBETCTBISA

NEQ

NEQ

O603HAUEHE 1 HAVIMEHOBAHVIE MEXKTOCY/IAPCTBEHHOMO
CTaHzapTa

FOCT 27473—87 (M3K 112—79) Martepuasbl
3/IEKTPOM30SISALMOHHBIE TBepable. MeTog onpege-
NEHVSI CPABHUTESIBHOTO Y KOHTPO/IbHOTO UHAEKCOB
TPEKVHIOErTOKOCTI BO B/I2XKHOM cpefsie

FOCT 14254—96 (M3K 529—89) CreneHu 3awm-
Tbl. 06ecneumBaemble o6os1oukamu (Kog IP)

[OCT 27483—87 (M3K 695-2-1—380) VcnbitaHne
Ha noxapoonacHocTb. MeToAb! NcrbiTaHuin. Mcnbi-
TaHue HarpeToli MPOBOIOKOM

* COOTBETCTBYIOLLMIA MEXTOCYAAPCTBEHHBIV CTaHAAPT OTCYTCTBYET. [0 €ro YTBepXAEHNs1 PEKOMEHIYETCS Uc-
Mno/b30BaTh NEPEBOA, HA PYCCKMiA A3bIK AAHHOTO MEXAYHAPOAHOT0 CTaHAapTa.

"* MeXrocyjapCTBEHHbI/ CTaHAAPT B CTaauM pazpaboTki.

B HaCTOﬂLLleVI Ta6I'IVILI,e MCNoJsib30BaHbl Crieayrouine ycrioBHble 0603HaYeHNs CTENEeHN COOTBETCTBUA CTaHOapTOoB:

- FOT— naeHTUYHbIe CTaHAaPTbI:

- NEQ — HeaKBVBa/IEHTHbIE CTaHAAPTHI.
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IEC 61643-1:2005

IEC 60050-151:2001

IEC 62305 (all parts)

IEC 60364-5-53:2001

IEC 60364-5-51:2005

IEC 60884-1:2006

IEC 60320 (all parts)

IEC 62305-1:2010

IEC 61643-12:2008

IEC 60947-1:2011

1SO 2039-2:1987

IEC 60364-4-44:2007

FOCT IEC 61643-11—2013
Buénuorpadgusn

Low-voltage surge protectrve devices — Part 11: Surge protective devices connected
to Low-voltage power distribution systems — Performance requirements and testing
methods

(H»3KOBOMBTHBIE YCTPOWCTBA A4/19 3aLMTbl OT UMMY/ILCHBIX NepeHanpshkeHuid. Yactb
11. YcTpoiicTBa AN 3awmThl OT UMMY/IbCHBLIX NepeHanpskeHuii B HU3KOBOSIbTHBIX CU-
JIOBbIX pacnpefenunTenbHbIX crcTeMax. TpeboBaHusl K paboToOCMOCOBHOCTM U MeTOAbI
UCMbITaHWIA)

International Electrotechnical Vocabulary — Part 151: Electrical and magnetic devices

(MexayHapoaHbIiAi 3NeKTPOTEXHUYECKWIA croBapb. YacTb 151: dnekTpuyeckie U Mar-
HUTHbIE YCTPOIACTBA)

Protection against lightning
(Bce yacTu) po3osaLLyTa)

Electrical installations of buildings — Part 5-53: Selection and erection of electrical
equipment — Isolation, switching and control

(HV3KOBONbTHbIE 3/1EKTPOYCTAHOBKM 3A4aHMIA. YacTb 5-51. BbiIGop 1 COOpyXeHMEe 3nek-
Tpoo6opyAoBaHUA. V30naLpsi, KOMMyTauus 1 yrnpas/ieHne)

Electrical installations of buildings — Part 5-51: Selection and erection of electrical
equipment — Common rules

(Hu3KOBONbTHbIE 3/1EKTPOYCTAHOBKN 3A4aHuWIA. YacTb 5-51. BbIGop 1 cOOpyXeHMe anek-
Tpoo6opynosaHus. ObLume nNpasuna)

Plugs and socket-outlets for household and similar purposes — Part 1: General (Bun-
KN W LTENce/bHble PO3ETKM ObITOBOrO M aHaIOMMYHOMO HasHaveHus. Yactb 1. Obluye
TpeboBaHUs)

Appliance couplers for household and similar general purposes

(Bce yacTtn) CoeavHWTENM A/1A 3MEKTPONPUGOPOB GLITOBOTO M aHasIorMYHOro O6LLEero
HasHaveHus)

Protection against lightning — Part 1: General principles
(3awmta ot MosHUK. YacTb 1. O6Lme NpUHLMNbI)

Low-voltage surge protective devices — Part 12: Surge protective devices connected to
low-voltage power distribution sistem — Selection and application principles

(H¥3KOBO/BTHBIE YCTPOCTBA 151 3ALLMTbI OT MMMy IbCHBIX NepeHanpsikeHunin. Yactb 12.
YcTpolicTBa A/151 3aLuTbl OT MMMY/IbCHBIX NEepeHanPsiKeH B HU3KOBOSbTHBIX CU/IOBbIX
pacnpesenuTenbHbIX cuctemax. MpuHLMNGI BbIGopa 1 NPUMEHEHNST)

Low-voltage switchgear and control gear — Part 1. General rules

(Hu3koBoNbTHas annapatypa pacnpeaeneHus 1 ynpasneHns. Yacts 1. Obwme Tpe6o-
BaHUsl)

Ptastics-Determination of hardness — Part 2: Rockwell hardness

(Mnactmaccbl. OnpegeneHve TBepgocTy. Yacte 2. OnpepeneHne TBepgocTy no Pok-
Besy)

Low-voltage electrical installations — Part 4-44: Protection for safety — Protection
against voltage disturbances and electromagnetic disturbances

(HW3KOBO/bTHBLIE 3MEKTPOYCTaHOBKW. YacTb 4-44: 3aumTa C Lenbio 6e30nacHOCTU.
3aLpta oT UMMY/ILCHBIX HANPSKEHWIA N 3N1EKTPOMArHUTHBIX NMoMeX)
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IEC 60038:2009

1SO 4892-2: 2006

1SO 4892-1:2006

ASTM 151 — Ultra

IEC 60068-2-14:2009

IEC 60068-2-30 2005

IEC 60068-2-11:1981

IEC standard voltages
(CraHpapTHble HanpsbkeHuss MOK)

Plastic — Methods of exposure to laboratory light services — Part 2: Xenon arc lamps

(Mnactmacckbl. MeToabl 1abopaToOpHbIX CBETOBbIX M3/yYeHui. YacTb 2. KceHoHOoBble
[yroBsble Nlamnbl)

Plastics — Methods of exposure to laboratory light services — Part 1: General guidance

(Mnactmacckl. MeToap! 1aGopaTopHbIX UCCNefoBaHWiA CBETOBbIX U3yyeHnid. YacTb 1.
ObLee pyKOBOACTBO)

Violet radiation test methods
(MeTogp! CnbITaHWiA yNbTPadMoNETOBLIM U3/TyHEHNEM)

Environmental testing — Part 2-14: Tests — Test N: Change of temperature

(BospevicTBytoLme thakTopbl OKpyXxatoLleld cpegbl. Yactb 2-14. VcnbiraHus. Vcnbita-
Hue N: Vi3MeHeHvie TemnepaTtypbl)

Environmental testing — Part 2-30: Tests — Test Db: Damp heat, cyclic (12 h + 12 h
cycle)

(BospevicTBytoLme thakTopbl OKpyxatoLleld cpegbl. Yactb 2-30. VcnbiraHus. Vcnbita-
Hve Db: BnaxkHbilii HarpeB Lumkmyeckuid (uykn 12 + 12 yacos))

Environnrental testing — Part 2-11: Tests — Test Ka: Salt mist

(BospeiicTBytoLme chakTopbl OKpyXxatoLleld cpefpl. YacTb 2-11. VcnbitaHus. Mcnbita-
Hue Ka: ConsHoli TymaH)
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YOK 621.3.002.5.027.2:006.354 MKC 29.240, OT
240.10

Kntouesble crioBa: yCTpOVICTBa Ona 3aunTbl, UMNY/IbCHbIE NepeHanpsaXeHua, Tpe6OBaHI/Iﬂ, ncnblTaHnA
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