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LlennunpuHuMnel cTaHgapTusauum B Poccumnckon @eagepaunmyctaHoBneHbl PegepanbHbIM 3aKOHOM OT
27 nekadbpst 2002 r. Ne 184-03 «O TexXHUYECKOM perynmpoBaHiun», a npasuna npuMeHeHnst HauMoHanbHbIX

ctaHaapToB Poccunckon ®egepaumm — [OCT 1.0—2004 «CtaHpapTtusauns B Poccunckon depepauun.
OCHOBHbIE MONOXEHUSAY

CBegeHUA o cTaHgapTe

1 NMoArorToOBJINEH ABTOHOMHOM HekKoMMep4eckon HauuoHanbHOW opraHusaunen «Ex-ctaHpgapt»
(AHHO «Ex-ctanpapt»)

2 BHECEH TexHunuyeckum komuteTom no ctaHgaptusaunm TK 403 «B3pbiBo3alueHHoe U pyaHUYHoe
anekTpoobopyagoBaHMe »

3 YTBEP>XXOEH WBBEJEH B JEVNCTBWE Mpukasom PenepanbHOro areHTCTBa no TEXHUYECKOMY pery-
NMpoBaHUo N MeTponornn ot 21 oktsabps 2008 r. Ne 266-CT

4 HacTtoswmnm cTaHgapT WAOEHTUYEH TMPOEeKTYy BTOPOro W3gaHUa MeXOyHapoaHoro craHgapTa
MOK 60079-25 «BspbiBoonacHble cpeabl. Hacte 25. UckpobesonacHble cuctembl» (pr IEC 60079-25
«Explosive atmospheres — Part 25: Intrinsically safe systems»).

[Tpy NpUMeHeHUN HacTosILLEero cTaHaapTa pekoMeHayeTcsl UICNoNb30BaTbh BMECTO CChINMTOYHBIX MeXayHa-

POOHBLIX CTaHOAPTOB COOTBETCTBYIOLWME UM HalUMoHanNbHble cTaHgapTel Poccunckon ®egepalum, ceegeHna o
KOTOPLIX NpUBeAeHbl B NPUNOXeHUN J

5 BBEAEH BIMEPBbBIE

VIHgbopmMayust 0b U3MeHEeHUSIX K HacmosiweMy cmaHoapmy rybnuxkyemcs 8 eXxe200H0 U3dasaeMoM yKa-
3amerjie «HauyuoHanbHbIe cmaHfapmbly, a meKkcm U3MeHeHUU U rnorpasoK — 8 eXeMeCsa4YHO U30asaeMbiX
UHOpMaUUOHHbLIX yKa3zamensx « HalyuoHansHbie cmaHOapmebi». B criydyae rnepecmompa (3aMeHkl) Ui omme-
Hbi Hacmosuwjea2o cmaHoapma coomseemcemeyroujee yeeoomMmieHue byoem ornybiiukogaHo 8 eXXeMeCcs4HOo u3oa-
8aeMOM UHpopMallUOHHOM yKalamerne « HayuoHanbHbIe cmaHOapmbi». Coomeemcemeyroujasi UHgpopMayus,
y8eOOMIIeHUS U MeKCmbI pasMmelaromes makxe 8 UHpopMalyUoHHoOU cucmeme oblyez20 nosib3osaHuss — Ha

ouuuansHoM calime ®edeparlbHO20 azeHmemaea rno mexHU4YeCKoMy pez2yruposaHuio U Memporsioauu 8 cemu
VIHmepHem

© CtanHgapTuHdgopm, 2009

HacTtoawumn ctaHaapT He MoXeT ObITb NOMHOCTLIO UMM YacTUYHO BOCTNIPOU3BEAEH, TUPaXXNPOBaH U pac-

MpocTpaHeH B KayecTBe oduumanbHoro nsgaHmsa 6es paspeweHns PegepanbHOro areHTcTBa Mo TeEXHNYECKO-
MY PerynmpoBaHuo U MeTPOoorum
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BBenoeHue

Hactodwnn cTtaHaapT WAOEHTUYEeH TMNPOoeKTy BTOPOro u3daHust MeXayHapoaHoro craHaapTa
MOK 60079-25 «BspbiBoonacHble cpeabl — YacTtb 25: WckpobesonacHble cuctembl» (pr IEC 60079-25
«Explosive atmospheres — Part 25: Intrinsically safe systems»), Bxogsawemy B komMmnnekc ctaHgapTos MOK,
pernameHTUupyroWmnx TpedoBaHnA K B3pbiBO3aLLMLLEHHOMY 3NeKTpoobopyaoBaHUO. YCTaHOBNEHHbIE B CTaH-
napTte TpeboBaHMA cbecnevnBaloT COBMECTHO CO CTaHAapTamMu Nno BMaam B3pbiBO3aLLUTb 0e30MacHOCTb NPU-
MEHEHMS aNeKTpoobopyaoBaHUA Ha ONacHbIX NPOU3BOACTBEHHBIX ODbeKTax.

[TpoekT BTOpOro nsgaHua ctaHgapta MOK 60079-25, Ha 0CHOBE KOTOPOro paspaboTaH HAaCcTOALLMA CTaH-
0apT, BBedeH B MexXxayHapogHyo cuctemy ceptudgukaunm MOK EX n eBponenckyo cUctemMy cepTudukaunm Ha
ocHoBe [unpekTusbl 94/9 EC.

HacTosawmnn ctaHaapT coaepXnT TpeboBaHUA K KOHCTPYKLWUU N OLLeHKe NCKPpOoDe3onacHbIX aiekTpruiec-
KX CUCTEM C BUOOM 3aLLUThl «MCKpobe3onacHas anekrTpuieckasa uenb "I"», npeaHasHavyeHHbIX ANs NnpuMeHe-
HUASA MOMHOCTBLIO NN YacTUYHO BO B3PLIBOOMACHLIX cpedax Kak obopyaoBaHue rpynnsl | v Il nnm B cpepax,
coeprKallmnx B3pbIBUYATYO NMblfb, Kak obopyaoBaHue rpynnsi .

IV
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HAUUWOHANBbHBILU CTAHOAPT POCCUUCKOWNW OGEOLEPAUUNMN

BapbiBOOnacHble cpegbl
YacTb 25

UWCKPOBE3OINACHbIE CUCTEMBbI

Explosive atmospheres. Part 25. Intrinsically safe systems

NaTta BBegeHnsa — 2010—07—01

1 Obnactb NpUMeHeHunA

HacToswmnn ctaHaapT coaepXXnT cneymansHble TpeboBaHUA K KOHCTPYKLUU N OLUEHKe UCKpobe3onacHbIX
ANEKTPUYECKUX CUCTEM C BUAOM 3aLUUThI « MICKpoDe3onacHas anekTpudeckas uenbs "i"», npegHasHavYeHHbIX AN
NMPUMEHEHNS NONMHOCTLIO UM YaCTUYHO BO B3P bIBOONACHLIX rA30BbIX cpeaax kKak ocbopyaoBaHue rpynnbl | unu ||
UMK B cpefax, cogepKallmx B3pbIBYaTYHO NblNb, Kak obopyaoBaHue rpynnel lll. CtaHaapT npeaHasHadeH Ang
paspaboTymKa CUCTEMBI, KOTOPLIN MOXET ObITb M3rOTOBUTENEM, CNELMANNCTOM-KOHCYTbTAHTOM UM LUTATHbLIM
COTPYAHWUKOM KOHEYHOro NoNb3oBaTeNA.

HacTodawmni cTaHaapT AononHAeT U uameHseT obuiune TpeboraHUa MOK 60079-0. B cnyyae npoTuBope-
yna mexay TpedboBaHnamMu Hactodawero ctaHgapta n MOK 60079-0 TpeboBaHMs HacTodALWero ctaHgapTa UMe-
10T NpenMyLLeCcTBEHHOE 3Ha4YeH e,

HacTtosawun ctaHgapT aononHaeT MOK 60079-11, TpeboBaHUA KOTOPOrO OTHOCATCH K 3NEeKTPUYECKUM
YCTPOUCTBAM, UCNOMb3YEMbIM B UICKPOOE30NAaCHbIX 3NEKTPUHECKNX CUCTEMAX.

TpeboBaHUA K MOHTaXy cucTemsbl rpynnel |, CKOHCTPYUPOBAHHOW B COOTBETCTBUN C HACTOSALLIMM cTaHaap-

TOM, onpeaeneHsbl B MOK60079-14.

2 HopMaTuBHbIE CCbINIKN

[TpuBegeHHbIE HAXKE AOKYMEHTHI SIBNSAHOTCS 00s13aTeNbHBIMWU AN NMPUMEHEHUA HACTOSILLEro cTaHaapTa.
[Ons1 AOKYMEHTOB ¢ AaToW OnyonnMKoBaHUA NPUMEHSIOT TONMbKO YKasaHHble nsgaHua. B Tex cnyvaax, korga garta
onNyobnMKoBaHUA He yKasaHa, NMpUMeHseTcsl nocnegHee nsgaHue nNpuUBeOeHHOro AoKyMeHTa (BKM4vast Bce
MNonpaBKK).

MOK 60060-1 MeTtoabl UCnbITAHUA BBICOKMM HanpsikeHmem — Yactb 1: Obwune onpegeneHnst n Tpe-
OOBaHWNA K UCTMBITAHNAM

M3K 60079-0 SnekTpuueckoe o0bopyagoBaHue Ang B3pbiBoonacHbIX rasoBbixcpeg — Hacto 0: Obwme
TpeboBaHUA

MOK 60079-11:2005 3OnekTtpuyeckoe obopyaoBaHMe Ans B3pblBOONACHLIX ra3oBbixcpenq — Hactb 11:
NckpobesonacHas anekTpuyeckas Lenb «i»

MOK 60079-14:2002 SneKkTpuyeckoe obopyaoBaHue ans B3PbIBOOMACHLIX ra3oBbIX
cped — YacTtb 14: OneKkTpoyCcTaHOBKM BO B3PbIBOOMNACHLIX 30HAaX (KpoMe NoA3eMHbIX BblpaboToK)

MOK 61158-2 lNepegada undppoBLIX AaHHBIX ANA M3MepeHnuda 1 ynpasneHna — LunHa gna npumeHeHUA
B cUCTeMax ynpaBneHUda npomns3BoACcTBEHHBIM npoueccoM. HacTe 2. TexHudeckne XxapakTtepucTukn pusndec-
KOro ypOBHA U pabodee onpeaeneHue

M3K 60529 CreneHb 3alymThl, cbecnevnsaemasi obonovkamu (koa IP)

U3paHune odbmumanbHoe
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3 TepMuUHbI M onpegeneHun

B HacTosAwem cTaHAapTe NpUMeHeHbl crneayrowue TepMUHbI C COOTBETCTBYHOLWMMI onpeaeneHusiMu,
oTHocALWMecH K uckpobesonacHbIM anekTpudeckum cuctemam. OHM ONONHAT onpeaeneHns, NpuBeaeHHbIE
8 MOK60079-0 M M3OK 60079-11.

[TpumedaHune—ononHUTENbHbLIE TEPMUHBI U ONpeaerneHns, OTHOCALLMECS K B3PbIBOOMNACHbIM cpeaam, Nnpw-
BeAeHbl B rnaese 426 MexgyHapoaHoro snektpotexHmnyeckoro cnopaps — M3K60050(426).

3.1 uckpobezonacHasa anekTpudveckasa cucrema (intrinsically safe electrical system): ['pynna coegmu-
HEHHbIX MeXay CODON 3MEeKTPNYECKNX YCTPOMUCTB, 0DpasyoLLNX 3NEeKTPUYECKYo CUCTEMY, B KOTOPbLIX LLemnn Unm
YyacTuueneu, npegHasHavyeHHble 49 UCMOoNb30BaHUA BO B3PbIBOONACHOW cpeae, SIBNATCA UCKpobe3onacHbI-
MU LLeNsIMMU.

3.1.1 ceptucpnumpoBaHHana NCKpodbe3onacHana anekTpuyeckaa cucrtema (certified intrinsically safe
electrical system): NckpobesonacHasi anekrpudeckasi CUCTeMa, Ha KOTOPYIO BbldaH cepTUudgukat CooTBe-
TCcTBMA MOK 60079-25.

3.1.2 HecepTucdpmnunpoBaHHana UckpobesonacHaa anekTpudeckasa cucrema (uncertified intrinsically
safe electrical system): WckpobesonacHas anekrTpunieckasi CUCTemMa, 3neKTpuyeckme napameTpbl KOTOPON, a
TakKe 3anekTpudeckne N pusmnyeckne napameTpbl ee BHYTPpeHHeN NPOBOAKM COOTBETCTBYIOT NapamMeTpam cep-
TUPNLUPOBAHHOIO NCKPODE30onacHoro, CBA3aHHOTO, NPOCTOr0 3NeKTpoodbopyaoBaHUA, YTO NO3BONSET cAe-
NnaTb BbIBOA O TOM, YTO MCKPODE30NaCHOCTbL TaKOM CUCTEMBI COXPaHAETCH.

3.2 TeXHU4eckoe onucaHue cucteMbl (descriptive system document): LdokymeHT, B KOTOPOM Nepe-
YMCNEeHbl 3NeKTpu4eckme yCTPOUCTBA, BXOAdLMEe B COCTaB CUCTEMbI, U NpUBeAeHbl UX 3NeKTpuyeckme napa-
MeTpbl U NapaMeTpbl BHYTPEHHEW NPOBOAOKHA.

3.3 pa3paboTuuk cucTeMbl (system designer): Jlnyo, oTBevalollee 3a TeEXHUYECKoe onnucaHne cucTe-
Mbl, 0Obnagatollee COOTBETCTBYOLWEN KBaNUdpMKaLunen ans BeINoNMHeHUs 3agadn M HageneHHoe NoNMHOMOYNSI-
MW BbILLECTOALLErO PyKOBOACTBA NPUHMMATL Ha cebd npeanucaHHblie eMy 00sa3aTeNbCTRA.

3.4 MakcumanbHaa eMkocTb kabens (C.) (maximum cable capacitance): MakcumanbHoe 3HavyeHue
EMKOCTN COeANHUTENbHOrO Kabens, KOTopbIA MOXeT ObITb NOACOeAUHEH K NCKpobesonacHon Lenu bes Hapy-
LLIEHUS1 UCKPODE30NacHOCTMH.

3.5 MakcumanbHaa UHAYKTUBHOCTb Kabens (L) (maximum cable inductance): MakcumanbHoe 3Ha-
YyeHWne MHAYKTUBHOCTU COeANHUTENBLHOro Kabens, KOTOPLIN MOXET ObITb NOAKMHYEH K NCKpobe3zonacHoM Lenu
De3 HapyLleHns1 UCKpobe3onacHOCTH.

3.6 MakcumanbHoe oTHOLUeHUe UHAYKTUBHOCTU Kabens K ero conpotusneHuto (L _/R_.) (maximum
cable inductance to resistance ratio): MakcnmanbHoe 3Ha4eHne OTHOLWEHNA NHAYKTUBHOCTHU (L) K CONPOTUB-
neHuo (R,) coeNHUTENbHOro Kabens, KoTopbl MOXeT BbITb NOAKITYEH K UckpobesonacHou Lenu bes Hapy-
LLIEHUSI UCKPODOE30NaCHOCTMH.

3./ NUHEUHbLIN UCTOYHUK NUTaHUA (linear power supply): UCTOYHUK NUTaAHUA, 3HAYEHME BbLIXOOQHOMO
TOKa KOTOPOro yctaHaBnMBaloT pe3ncTopoM. BeixoaHoe HanpskeHWUe CHMXKaeTca NMMHEeUHO C yBelTn4eHUNeM
BbIXOOHOMo TOKA.

3.8 HENMUHEUHbLIN UCTOYHUK NUTaHUA (non-linear power supply): VICTOYHUK NUTaHUA, ¥ KOTOPOro
BbIXOAHOEe HanpsiXXeHne 1 BbIXoAHOW TOK CBA3aHbl HeTMHENHO 3aBUCUMOCTLIO.

[1pwnmep— VNCTOYHMK NnTaHus ¢ NOCTOSIHHBIM BbIXOAHbIM HAMPSPKEHMEM 40 ONpeaeneHHOro ypoBHS CTabnnnam-
POBAHHOIO TOKA, perynmpyemMmoro nonynpoBogHUKaMU.

3.9 FISCO: KoHuenuusa nckpodesonacHou cMCTemMbl MOEBON LUNHBDI.
3.10 FNICO: KoHuenuwna HeBocnnameHsawLwen cuctemMbl NoNeBOW LUUHBI.

4 TexHn4dyeckoe onncaHve CUCTeMbl

TexHunueckoe onnmcaHne CUCTEMbI COCTaBIAT AS191 BCEX NCKPODHBE30MaCHbIX 3NMEeKTPUYECKUX CUCTEM. TeX-
HUYecKoe onrucaHmne oMKHO coaepXaTb COOTBETCTBYIOLLIUA aHaNN3 YPOBHA Be30MacHOCTM CUCTEMBI.

B npunoxeHun E npuBegeHbl NpuMepbl TUNMUYHBIX CXEM, KOTOPLIE UMMIOCTPUPYIOT TPEeOOBaHUSA K TEXHU-
YECKOMY OMNCAHNIO CUCTEMBI.

DTOT AOKYMEHT AOMKeH coaepKaTb, Kak MUHUMYM, chneayollee:

a) B6nok-cxemy CUCTEMBbI C NepeYncreHnemM Bcex eanHnL, cdopyaoBaHust, BXOOSLNUX B CUCTEMY;

b) 0b0O3HaYeHUa rpynnel, TEMNEpPaTypPHOro Knacca, ypoBHS MCKpobe3onacHo 3N1eKTpU4eckon CUCTEMBI
nananasoHa TeMnepaTypbl OKpyKatoLen cpeabl B COOTBETCTBUNU C pasaenamMmn s, 6 n7 HacTosiLero ctTaHgapTa;

2



[OCT P MAK 60079-25—2008

C) TpeboBaHUA U AONYCTUMBbIE NapaMeTpbl ANA CoOeaMHUTENbLHOW NPOBOAKA B COOTBETCTBUM C pasae-
oM 8;

d) nogpobHyo nHpopmMaLnlo 0 ToYKax 3a3eMneHns M coeauHeHnsa CUCTeEM B COOTBETCTBUNU C pasje-
nom 11. Ecnn ncnonb3yroTcs YCTPOUCTBA 3aLLUTHI OT NepeHanpsiXXeHus, AomKeH ObiTb NPUNOXEH aHanns3 B
COOTBETCTBUN C pasaenom 12;

e) Bcny4vae HeobXoaUMOCTU NPUBOAAT OOOCHOBaHUE OLEHKM 0DOPYOOBaAHUSA KaK «MPOCTOr0 3NeKTPoo-
bopyaoBaHusi» B cooTBeTcTBMU ¢ MOK60079-11. Ecnn npuMeHAoT HeCKONbKO eauHULL, NPOCTOro 3MeKT-
poobopyaoBaHUA, HeobXoOAUMO NMPUNOXKUTL aHalnn3 COBOKYMHOCTU UX napamMeTpoB. CBA3b MeXay HUMU
OOIKHa BbITb NOKasaHa B DIoK-cxemMe, NpUMMep KOTOPOW NPUBEAEH Ha PUCYHKE 2;

f) TexHun4eckoe onnMcaHme CUCTEMBbI AOMKHO MMETb YHUKANbHYIO MOEHTUPUKALUIO;

g) paspaboTymMK CUCTEMBLI ACITKEH NOANMCATb AOKYMEHT M NOCTaBUTL AaTy.

5 Npynnawv teMnepaTtypHbIN KNacc UCKpOOEe30nacHOU INEeKTPNYECKON CUCTEMBI

NckpobesonacHble 3neKTpuiueckmne CUCTEMBI AOIMKHBI ObITb 0THeceHbl Krpynnam 1, 11 unu 111 B cooTBeT-
ctBun ¢ MOK 60079-0. UckpobeaonacHble anekTpuieckne cuctemsl rpynn 11 v 111 B yuenom nnmn nx vactmn gon-
)KHbl ObITb OTHECEHBI K COOTBETCTBYIOLLIMM MOArpynnam.

ObopyaoBaHUIO B cocTaBe UcKpobeasonacHou anekTpudeckon cuctemsl rpynn 11 n 111, npeaHasHaveHHON
0N UCMONb30BAHUA B cpee B3PbIBOOMNACHOMO rasa Unu nblfin, 4omkeH 6biTb NPUCBOEH TEMNEpaTYpPHbIN KNnacc
MNu gomkHa ObITb YKasaHa MakcuManbHas TeMmnepaTtypa ero noBepxHoctu B cootBeTcTBUM ¢ MOK 60079-0 1
MOK 60079-11.

MakcumanbHaa TemMnepaTtypa noBepxXHOCTN obOOopyaOBaHUSI B COCTABE UCKPODEe3onacHOM anekTpuyec-
KO cucTeMbl rpynnel 1, npegHasHayvyeHHOM AN UCMONMb30BaHUS BO B3PbIBOOMNACHLIX cpeaax, A0/MKHa ObITh
150 °C, ecnun obpasoBaHue crnos nbiiv BO3IMOXHO, Unn 450 °C, ecnn obpasoBaHne Crnos nbiiiv UCKIHOYEHO,
Hanpumep dnarogaps ynnoTHEeHWUo co cteneHbto 3awmnTel 1P 54 unn Beile B cootBeTCcTBUM ¢ MOK 60529.

MpumeyaHwue 1 —BuckpobesonacHbix anektpudeckux cuctemax rpynn 11 v 111 nnn nx vactax nogrpynns A,
B, C MOryT oTnuyaTbCs OT NOArpynn KOHKPETHOro MCKPOoHe30nacHoro anekTpoobopyaoBaHus U CBAA3aHHOIO 3MNeKTPoobopy-
OBaHWA B COCTABE CUCTEMBI.

[TpumedyaHwue 2—PasHble4vacTu 0QHON NCKPODE30NACHON 3NEKTPUYECKON CUCTEMBI MOIYT OTHOCUTBLCS K Pas-
HbiM noarpynnam (A, B, C). icnonb3yemoe 3nekTpoobopyaoBaHNE MOXET OTHOCUTBLCSH K Pa3HbIM TEMIMEPAaTYPHbLIM Knaccam
N UMETb pa3sHble Anana3oHbl TEMNEpPaTYpPbl OKPYXaloWen cpeabi.

6 YpoBeHb MCKpOoOe30nacHOU 3NeKTPUYECKOU CUCTEMBI

6.1 O6Lwune TpeboBaHUA
Kaxgasa 4yacTb UCKpoDe3onacHOW 3NeKTpU4eCcKomn CUCTEMBI, MpeaHasHavYeHHOoN AN UCMONb30BaHUA BO

B3PbLIBOOMAcHOW cpeae, AomkKHa ObiTb OTHECeHa K YPOBHK «la», «1b» WM «IC» B COOTBETCTBUM C
MOK 60079-11. Bca cuctema HeobsizaTeNbHO A0MKHA OTHOCUTLCH K OAHOMY YPOBHIO.

[TpnmedaHwune— Hanpumep, ecnu npunbop nepBoHa4vanbHO OTHOCUIICA K YPOBHIO «ib», HO npegHa3HaveH gns
NOAKITIOYEHNA AaTUMKa YPOBHS «iay, Hanpumep, npnbop anssnamepennsi pH ¢ nogkntio4eHHbIM K HEMY 30HAOM, YaCTb CUCTE-
Mbl 40 Npnbdopa OTHOCUTCSH K YPOBHIO «ib», a AaTUMK N ero CoeanHEHUS OTHOCATCSH K YPOBHIO «iay.

B pasgene 13 cogepxuntcs nogpodHast MHpopmMmauus 0 HeodbXoaMmMomn oUeHKe NcKpobe3onacHoM 3ek-
TPUYECKON CUCTEMBI.

6.2 YpoBeHb «la»

Ecnun TpeboBaHus, npeabsBNsiEMble K 3MeKTpoobopyaoBaHMto ypoBHS «1a» (cMm. 5.2 M3K 60079-11),
BbIMONHATCSA UCKpObe3onacHOW 3NeKTPU4EeCKON CUCTEMON UITNYaCTbHo CUCTEMBI, paCCMaTPUBAEMON KaK eau-
Hoe Luenoe, Toraa ata cuctemMa MnnvacTtb CUCTEMbI A0MKHA ObITb OTHECEHA K YPOBHIO «iay.

6.3 YpoBeHb «ib»

Ecnun TpeboBaHus, npeabsBNsiEMble K 3NeKTpoobopyaoBaHnto ypoBHS «1b» (cm. 5.3 M3K 60079-11),
BbIMOJTHAOTCHA UCKPpODE30nacHOW 3NeKTPUYECKoN CUCTEMON NN YACTbIO CUCTEMbI, pacCMaTPUBaAEMON Kak eamn-
Hoe Lenoe, Toraa ata cuctemMa U vacTb CUCTEMBI AOMKHA ObITb OTHECEHA K YPOBHHO «1b».

6.4 YpoBeHb «iCc»

Ecnn TpeboBaHUA, npeabsaABNsAeMble K 3nekTpuyeckoMy obopyaoBaHUIO YPOBHA «ICc» (CM. 5.4
M3K 60079-11), BEINOMHAOTCH UCKPODE30NaCHON 3NEeKTPUIECKON CUCTEMOW UMM YaCTbio CUCTEMBI, paccMaT-
pPUBaEeMON KaK eAnHoe Lenoe, Torga ata CUCTeEMa Unn YacTb CUCTEMBI A0MKHA ObITh OTHECEHA K YPOBHIO «IC».

3
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7 TemnepaTypa OKpyXarLeu cpeabl

Ecnnyactb nckpobesonacHoM anNekTprudeckomnm CUCTEMbI UMK NONHAaA cUCTEMa onpeaeneHa Kak npuroa-
Haqa Ang aKkennyatauun npm temnepaTtype, BeIXoasiLWen 3a npeaensl gnanasoHa HopMarnbHoU paboden TemMmne-
patypbl oT MuHycC 20 °C ao nntoc 40 °C, 3TO AOMKHO ObITb OTPaXXeHO B TEXHUYECKOM ONUCaHUN CUCTEMBI.

8 CoeavHuTenbHasa npoBoAKa/Kadbenu, ncnonb3yemMble B UCKPOOEe30nacHOMN
ANEeKTPUYEeCKOU cucTeme

DneKkTpuyecKkne napamMmeTpbl CoeaUHUTENBHOM NMPOBOAKN, OT KOTOPbLIX 3aBUCUT UCKPOoDOE30onacHoCTb, a
TaKkKe NPOU3BOAHbIE 3TUX NMapamMeTpPoB AC/TKHbI ObITb onpeaeneHbl B TEXHUYECKOM onnucaHnm cuctemsol. B
KayecTBe anbTepHaTUBLI B AOKYMEHTaLWN AOMKEH ObITh onpeaeneH Kabenb KOHKPETHOro TMna u gaHo 06oCHO-
BaHWe ero npumeHeHusl. Ecnn onpegeneH kabenb KOHKPETHOrO TWNa, TO OH AO/KEH COOTBETCTBOBATH
TpeboBaHNAM pasfgena 9.

B cnyyae HeobXoAMMOCTU B TEXHNYECKOM ONMUCaHNUN CUCTEMbI AOIMKHBI ObITh TaKXKe onpeaeneHbl Aonyc-
TUMbIE TUMbI MHOTOXWUIBHOTO Kabens B COOTBETCTBUU C pa3aeniom 9, KoTopble MOTYT UCTMONb30BATLCS B KAXKA0W
KOHKpeTHOoU Luenu. B Tom cnyvae, ecnm zaMblKaHUsS MexXay pasgenbHbIMU LensiMn He yYUThIBAOTCH, B ONOK-CXe-
MY U3 TEXHUYECKOTro ONMUCaHUA cUCTeEMBbI Heobxoammo A0baBUTbL NMpUMedvaHme crneayolero coaepXaHus:
«ECIN B COCTaBe COeANHUTENBHOMO Kabens UCNoNb3yeTcsl YacTb MHOTOXMUNBHOMO Kabens, cogepXallero apy-
rne uckpobesonacHsble Lenu, HeodbXoaAnMo, UTOObLI 3TOT MHOTOXUINbHBIN Kabe b yaoBNEeTBOPAN TPebOoBaHMSAM K
MHOTOXWUNbHOMY Kabento Tina A unun B, kak onpeaeneHo B paszgene 9 MOK 60079-25» .

NckpobesonacHble U UCKpOoOoNacHbLIE 3NeKTpUYeCcKne Lienn He A0MKHbI pasMellaTtbCsl B GAHOM U TOM Xe
MHOTOXXWNLHOM Kabere.

MHOroXunbHble Kabenu MoryT cogepxaTtb bonee yeMm oaHY UCKpODe3onacHyto Lenb YPOBHSA «ia», «ib»
NN «IC» B 3aBUCUMOCTU OT YUUTbIBAEMbIX NOBPEXAEHUN B COOTBETCTBUM € pasaenom 13. VickpobesonacHble
Llenn YPOBHS «IC» pasMeLLatoT TONbKO B MHOTOXUIMbHOM Kabene Tuna A unu B.

NckpobesonacHble Lienn YPoBHSA «ic» AONYCKaeTCH pasMellaTtb BMECTe ¢ UckpobesonacHbIMU Lensamu
YPOBHEN «ia» 1 «ib» TONbKO B MHOTOXUNbHOM Kabene Tuna A unm B.

[TpumeyaHwmnme— I3TK TpeboBaHNA HE UCKITIOYAIOT MPUMEHEHUS HEU3ONMPOBAHHbIX NPOBOAHUKOB B CUTHATlb-
HOW CUCTEME, B KOTOPOW OHU OIMKHbI pacCCMaTPUBATBLCH KAk MPOCTOE aNeKkTpoobopyaoBaHne, a He Kak COeANHNTENbHAS
NpoBOKa.

9 Tpe6oBaHUA K KaOGensaAmM U MHOTrOXUnNbHbLIM Kabenam

9.1 O6wWwue TpeboBaHUA

[nameTp oTAENBHBIX MPOBOAHUKOB UM XN MHOTOXUMNbHBIX NPOBOAHUKOB BO B3PLIBOOMACHOW 30HE A0/-
XeH ObITb He MeHee 0,1 MM.

PagnansHaga TonuwmHa n3onaumm npoBoaH1MKa AoMKHA COOTBETCTBOBATL AMaMeETPY NPOBOAHUKA U MaTe-
puany nsonaunn. MuHumMmansHasa paguansHaa TonwnHa aomkHa coctasnate 0,3 mm ansarpynnel 1 10,2 mm ans
reynn 11 n 111.

9.2 MHoroxunbHble Kabenu

MHOroXunbHble Kabenun AomKHbI ObITb CMIOCODHBbI BblAepKaTb MPOBEPKY 3MEKTPUHECKON MPOYHOCTU U30-
naumn:

a) OeUCTBYOLWMM 3Ha4YeHUeM HanpaxeHnda nepemeHHoro toka He meHee 500 B nnm 750 B nocToaHHOro
TOKa, NPUNOXKEHHOTO MeXay NPOBOAHUKOM U 3eMNen, NPOBOOAHUKOM U 3KPaHOM, 3KPaHOM U1 3eMNen 1 NpoBOa-
HUKOM N ODPOHEN;

b) AencCTBYOWNM 3Ha4YeHeM HanpsxxeHUa nepemeHHoro Toka He meHee 1000 B nnn 1500 B noCcToAHHO-
"0 TOKa, NPUMOXKEHHOTO MeXay Ny4YKoM, COCTaBNSOLW MM OAHY NOMOBUHY TOKOBEAYLLMX XKNN Kabend, coeANHEH-
HbIX BMECTe, U MyYKOM, COCTaBNAKLWAM APYIYHO NONOBUHY XU, cOeAUHEHHLIX BMecTe. OTO UCNbiTaHUe He
TPUMEHSIOT K MHOTOXUNbHBIM KabensiMm ¢ 3KpaHUpOBaHHbIMU MPOBOAHNKAMU KaXXK40M N3 Lienen.

McnbiTaHnUa HanpsXkeHnem A0MKHbI ObITb BbIMOMNHEHBI METOAOM, YCTAHOBMEHHLIM B COOTBETCTBYIOLLEM
cTaHgapTe Ha kabenb nnnno 10.3 MOK 60079-11.

9.3 AneKkTpunyeckue napameTpbl Kabenewn

Ana Bcex ncnonb3yemMblX B UCKpobesonacHon cucteme kabenen ux anektpudeckue napametpbl (C . u L)
nn (C. n L /R.) BOITKHBI onpeaenaTbCcA B COOTBETCTBUKM C NepednucneHmamma), b) nnnc):

a) Hanbonee HebnaronpuUsTHbIE 3NEKTpUYEeCKMe NapamMeTphl, ykasaHHble U3roTOBUTENeM Kabens;
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b) aneKkTpuyeckne napameTphbl, onpeaensaemMele NyTemM 3aMepoB, BbINOMNHEHHbBIX HA 0bpasLe MeToa0M
onpeaerneHUa COOTBETCTBYIOLWLMX NapamMeTpoB, NpuBeaeHHbIM B MPUNoXeHnn G;

c) 200 n®/m 1 nubo 1 Mkl H/M, NMbo 3Ha4YeHUe OTHOLLUEHUA NHAYKTUBHOCTW K conpoTueneHuo (L/R,.),
nonydeHHoe geneHmnem 1 Mkl H Ha ykasaHHOe M3roToOBUTENEeM CONPOTUBNEHNE KOHTYpa Ha MeTp ANKHLI, Koraa B
coeanHeHUN 3aaeNCTBOBaHbI 2 N 3 XXNNbl MOHTa)XXHOMO Kabena 0O bIMHOW KOHCTPYKUWN (C 3KpaHOM Unin 6e3s). B
KadecTBe anbTepHaTUBbl Ana cuctem rpynnel L1 unu 111 gonyckaetca ucnonbsosath oTHoweHne L /R, paBHoe
30 MKITH/OMm.

[Mpun ncnonbaoBaHun cuctembl FISCO nnu FNICO TpeboBaHus K napameTpam Kabensa AomKHbl COOTBET-
CTBOBaTb NPUNOXeHuto 1.

9.4 lNMpoBoasLine 3KpaHbl

Tam rge npoBoasilme akpaHbl obecnevynBaloT UHAUBUAYANbHYIO 3aLUUTY XXMM NCKPOoDe30nacHbIX 3Nek-
TPUYECKUX Lenen, YToObl NpeaocTBpaTUTh X ClyYanHoe coeaguHeHne aApyr ¢ Apyrom, Takme aKkpaHbl AOMKHbI
noKkpblBaTb He MeHee 60 % Hapy)XHOW NOBEPXHOCTU Kaben4.

9.5 Tunbl MHOrOXUNbHLIX Kabenewn

MHoroXXmnnbHble kabenn aomkHbl ObITe 0THeceHbl K TUny A, B unu C. lNoBpexaeHus, KoTopble ACMKHbI
NPUHAMATBLCS BO BHUMaHUE B MHOTOXUMNbHBLIX Kabenax, UCMoNb3yeMblX B UCKpobe3onacHbIX 3NeKTpU4ecKmnx
CUCTEMAX, 3aBUCAT OT TUMa NCNONIb3YEMOro Kabens.

9.5.1 KabenbTUUnaA

Kabenb, KOTOpbIA COOTBETCTBYET TpeboBaHUAM 9.2, 9.3 194,

9.5.2 KabenbTtTunaB

CTaunoHapHbIi Kabenb, KOTOPbIA HAAEeXHO 3alUULLEH OT NOBPEXAEHWUN, YOAOBNETBOPSIET TpeboBaHU-
am 9.2 n 9.3 U, KpoMme Toro, MakcumansHoe HanpsxeHue Uy HU 04HOU U3 Lieneu kabena He npeBbillaeT 60 B.

[TpunmeyaHnwune—Kabenu tnna B, ucnonbdyemblie B cuctemax rpynnol |, TpyaHO 3aWUTUTb OT MEXAHNYECKOTO
NOBPEXOAEHUA.

9.5.3 KabenbtTnnacC
Kabenb, KOTOpbIN COOTBETCTBYET TpeboBaHUsAM 9.2 1 9.3.

10 KoHueBas 3aaernka Kkadenen uCKpooe30nacHbIX 3NIeKTPUYECKUX Lienen

NckpobesonacHble CUCTEMBI, B KOTOPBIX UCMOSIb30BaHbI pacnpeaennTtenibHble KOpobKkn N wkad bl 4N
KOHLEeBOW 3a0enkn nckpodeasonacHbIX Lenen, AomKHbl cooTBeTcTBoBaThHL 6.2.1 MOK 60079-11.

11 3azemMneHue n coeguHeHUe NCKpobe3onaCcHbIX CUCTEM

Kak npaBuno, nckpobeaonacHas uenb AoMmKHa ObITb NOMHOCTLIO U30TMPOBaHa NN 3a3eMNeHne A0KHO
ObITb BLINOMHEHO B OAIHOW TOUKE, XKenaTenbHO BHE B3PbIBOOMNACHOW 30HbIL. TpebyeMbln ypOBEHb U30MSLMK (KPO-
Me OQHOW TOYKWU) AOIDKEH pacCUMThLIBATLCA Tak, YTOObI BblAepXMBaTb UCMbITAHUE COMNPOTUBNEHUA NIONALIUA
HanpskeHnem 500 B B cooTBeTcTBMM € 6.4.12 MOK 60079-11. Ecnun 310 TpeboBaHWE He BLINOMHAETCS, TO LIenNb
OOIMKHa paccMaTpuBaTbCs Kak 3a3eMneHHasa B AaHHOM Todke. [lonyckaeTcst bonee oaHOro 3asemMneHus B Lienu,
eCNV OHa ranbBaHNYECKU pasaeneHa Ha noguenu, Kaxkgasa U3 KOTopbIX UMeeT TOMbKO OAHY TOUKY 3a3eMNeHUs.

OKpaHbl A0MKHBI ObITb 3a3eMIeHbl UM NoACOeANHEHBI K YaCTsIM KOHCTPYKLWKW, He HaxoadawmnMmes noa
HanpsKeHneMm, B coOoTBeTCTBUM ¢ TpeboBaHuamn MOK 60079-14. Ecnn cuctema npegHasHavdeHa ans UCnosb-
30BaHWNSA B YCTAHOBKe, B KOTOPOW BO3MOXHA 3HauyuTenbHas pasHuua noteHuuanos (bonee 10 B) mexay
KOHCTPYKUMEN N Lenbto, NpeanocyTutenbHee UCNoNb3oBaTh Lenb, raribBaHUYeCcK U3OTTMPOBAHHYIO OT BHELL-
HMUX BO3AEUCTBUN, TaKUX KaK USMEeHEeHUA HYNeBOro noteHunana Ha HeKOTOPOM PacCTOAHUM OT KOHCTPYKLUMN.
TpebyeTca ocobasi OCTOPOXKHOCTb, eCNA YaCTb CUCTEMBI NpeaHasHaveHa Ang npuMmeHeHus B 3oHe knacca 0.

B TeXHN4eCcKoM onucaHnm CUCTEMbI AOIMKHO ObITh YKa3aHOo, Kakas TouKa UM TOYKN CUCTEMBI NpeaHa3Have-
Hbl ANA 3a3eMNeHns ckpobesonacHbIX Lienen, a Takke cneunanbHble TpeboBaHUA K TAKOMY COeAUHEHUID. DTO
MOXEeT ObITb BbIMOSIHEHO ¢ NoMOoLL b AobaBneHud cebifnmok Ha MOK 60079-14 B TexHUYecKoe onmcaHne CUCTEMBI.

12 3awnTa OoTrpo30BbLIX pa3pA[oB U APpYyrnx nepeHanpsXXeHUn

Ecnu aHanns pucka nokasbiBaeT, YTO YCTAaHOBKA B BLICOKOW CTENeHU YyBCTBUTESbHA K IPO30BbLIM pas3p4-
Oam Unu apyrum nepeHanpsaxkeHusam, cnegyet NpUHATL Mepbl NPegoCTOROXKHOCTU ANA UCKNIOYEHUS BO3MOX-
HbIX ONaCHOCTEMN.
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EcnnyacTb nckpobesonacHou uenmn yctaHoBneHa B 3oHe knacca 0 Takum obpasom, 4To CYLLIECTBYET PUCK
BO3HUKHOBEHUSA 0NACHbIX UMU NPUYNHAIOLLIMX MOBPEXAEHUSA pa3HOCTEN MNOTEHLMANNOB B 30He Knacca 0, Heobxo-
OMUMO YCTaHOBUTb YCTPOWUCTBO 3aLUUThI OT NepeHanpsXXeHus. 3alura oT nepeHanpsikeHnsa Heobxoanma Mex-
Oy KaXaon Xunou kabdens, BKNoYast 3KkpaH, U KOHCTPYKLUKUEW, eCN Knuna He noacoeguHeHa K KOHCTPYKLIUN.
YCTPOWUCTBO 3aLUTHLI OT NepeHanpsXXeHnst A0MKHO ObITb YCTAaHOBMNEHO C BHELLHEN CTOPOHbI, HO KaK MOXXHO ONun-
Xe K rpaHuue 3oHbl Knacca 0, kenaTternbHO Ha paccTosiHUK He bonee 1 M.

3almTa oT nepeHanpsXXeHns ans coopyaoBaHUs, yCTaAaHOBNEHHOMO B 30Hax KnaccoB 1 1 2, AomKHa bBbITh
COCTABHOW YaCTbto KOHCTPYKLUWN CUCTEMBI ANl MECT C BbICOKOW ONAaCHOCTLIO NepeHanpsXXeHus.

YCTPOWUCTBO 3alUTLI OT NepeHanpsbkeHnUsa A0MKHO ObiTb CNOCOOHO OTBOAUTL MUHUMANBHBLIA NMUKOBLIN
paspagHein ToK, paBHbIM 10 KA (MMnynbe 8/20 mke B cooTBeTCcTBMK ¢ MOK 60060-1 3a 10 onepauunin). MrUHU-
ManbHas nnowagb NnonepeYHoro cevyeHns coeanHeHUa Mexay 3allUTHBIM YCTPOUCTBOM U MECTHOWU KOHCTPYK-
LMeln aosmkHa 6biTh pasHa 4 Mm2 Mmean. Kabenb Mmexay nckpobesonacHbiM ob6opyaoBaHMeM B 3o0He knacca 0 u
YCTPOWUCTBOM 3allTbI OT NepeHanpsikeHUsa O0MKEH YyCTaHaBNMUBATLCS TakMM obpas3om, YToOLI OH ObIN 3aLLK-
leH oT MONHMKU. J1toboe YyCTPOMCTBO 3allMThl OT nNepeHanpsXeHus, noacoegnmHeHHoe K NCKpobe3onacHoU
Lenn, AOMMKHO MMeThb B3PbIBO3aLUMTY, COOTBETCTBYIOLLYIO NpeanonaraeMomMmy MecTy nNpuMeHeHus.

CuynTaeTcs, YTO UCNONb30BaHNE OrpaHUYUTENEn NepeHanpsXXeHnsd, KoTopble obecnevnBatoT coegnHe-
HMe Lenu N KOHCTPYKLUUK C MOMOLLBH HENMUMHENHBIX YCTPOUCTB, TaKUX Kak razopaspsaaHble namnbl U nonynpo-
BOAHWKU, HE HapyLwlaeT NCKpobe3onacHOCTb LUEenn, ecnu npu HopMansHoN paboTte ToK, NpoTeKkatoLwmi Yyepes
3TOT orpaHnunTenb, MeHbLlue 10 MKA.

[TpumeyaHwmne— EcnnunenoiTaHne conpoTUBNEHUSA n3onsauum npun HanpsixeHnmn 500 B npoBoanTCHA B NONHOC-
ThiO KOHTPONMUPYEMbIX YCNOBUSX, MOXET NOTPEbOBATHCA OTKIIOYEHNE OrpaHNYNTENEN NEPEHANPSIKEHUN, YTODLI OHU He
NcKa)kanw pesynbtat USMEpPEHNS.

[TpMeHeHne MeTooB orpaHnYeHns nepeHanpsiKeHnUst B UCKpobde3onacHbIX cucTeMmax JOMKHO OCHOBbI-
BaATbCH HA AOKYMEHTalbHO NoATBEPXKAEHHOM aHannse AenNCTBUSA HENPAMOro MHOMOKPaTHOrO 3a3eMIIeHNUs C
y4eTOM KpUTEpUEB, ornpeaeneHHsbiX Boilwe. [pn oueHKe Nckpobe3lonacHoW CMCTEMblI HEODXOANMO YYMTHIBATL
EMKOCTb U UHOAYKTUBHOCTb OrpaHn4nuTenen nepeHanpsiKeHus.

B npunoxeHnn F npuBegeHbl CXEMbI HEKOTOPBIX TUMOB KOHCTPYKLIAN 3aLlLUTLI OT NepeHanpskeHUs1 MCKPOo-
be3onacHOW CUCTEMBI.

13 OueHKa nckpobesonacHoOu cUCTEMB!

13.1 Obwme TpeboBaHUA

Ecnn B cocTaB CUCTEMblI BXoAUT 0OOpyAoBaHME, KOTOPOE HEe COOTBETCTBYyeT TpeboBaHUAM
M3OK60079-11, cuctemy Heobxoanmo oLeHUTL Kak eanHoe Lenoe. Cuctemy Heobxoanumo oLLeHUBATb, KAk eCrni
Obl 370 ObINO YCTPOUCTBO. CUCTEMY YPOBHS «ia» OLEHUBAIOT B COOTBETCTBUM C KPUTEPUAMU, NU3NOXKEHHBIMU B
5.2 MOK 60079-11. Cnuctemy ypoBHS «ib» oLeHMBaKOT B COOTBETCTBUN C KPUTEPUAMU, UINOXKEHHBIMU B 5.3
MOK 60079-11. Cuctemy ypoBHSA «IC» OLEHUBAIOT B COOTBETCTBUM C KPUTEPUSAMU, UINOXKEHHBIMU B 5.4
MO3K 60079-11. B gononHeHWe K BHYTPEHHUM NOBPEXAEHUAM YCTPOUCTBA HEODXOoAMMO TakKe YYUTbIBATb
NOBpeXaeHna BO BHeLUHeW NpoBoaKe, nepedncrnieHHble B 13.4.

[TpuymevaHne 1— O4yeBMQHO, YTO YYET MOBPEXAEHUN B CUCTEME B LENOM SABMAETCHA MEHEE XECTKOU Mepown,
YeM yYeT NOBPEXAEHNN KAX0W eANHUL b 000PpYAOBaHUSA, TEM HE MEHEE CHUTAETCSH, YTO TAKOM y4eT obecnevmnBaeT Npuem-
NeMbIN YPOBEHb BE30MaCHOCTH.

[TpumeyvyaHne 2—Bcocuctemax nnmyacTax CUCTEM YPOBHSA «IC» HET yUMNTbIBaeMbIX NoBpexgeHnn. OgHako npw
PACCMOTPEHNMN MOBPEXAEHNN MeXAy 000pyaOBaHNEM YPOBHSA «IiC» 1 060pygoBaHnem ¢ bonee BbICOKMM YPOBHEM LIENW
OONYCKAETCH NPUMEHATB YYET MNOBPEXAEHNN ANS1 OLEHKM Dornee BbICOKOro ypoBHSA LENu, T.€. «ia» u «iby.

Korga umeeTtcs B Hann4um sca Heobxoammasi UHpopmMaLna, A0NYyCKaeTCA MPUMEHSATL yYeT NOBPEXAeHNM
ONs1 CUCTEMbl B LENoM, Aaxe ecni ucnonbiyetcsa obopyaoBaHWe, COOTBETCTBYHLWEe TpeboBaHUAM
MOK 60079-11. Takoe pelleHne sBAsSIETCA anbTepHaATUBON Donee YacTo NPUMEHAEMOMY NMPOCTOMY CpaBHe-
HHO BXOAQHbIX M BbIXOAHbIX XapaKTepPUCTUK OTAENbHO OLUEHEHHOTo UM UCnbITaHHOro obopyaoBaHua. Ecnucuc-
TemMa BKMovaeT B cebs TONbKo OTAENbHO OLEHEHHOE UMK UcnbiTaHHOe 0bopyaoBaHUE, COOTBETCTBYHOLLEE
TpeboBaHUaAM M3OK 60079-11, HeobXxoanuMo NokKasaTb COBMECTUMOCTb BCErc obopyaoBaHUs, BXOOSALWEro B
cOCTaB cUCTEMBI. [TOCKOMbKY BHYTPEHHUE HENUCNPAaBHOCTU 0OOPYAOBaHUSA YXKe ObINn yYTeHbl, HET HEOOXo -
MOCTWU X yYUTbIBaATL eLle pas. Ecnu cnctema coaepXmt eQUHCTBEHHbBIN UCTOUYHUK NATAHWUS, BEIXOOHbIE Napa-
MEeTPbl WUCTOYHMKA VYYUTHLIBAKOT BO3MOXHbIE pPa3pbiB, 3akopadMBaHMe W 3a3eMllieHUe BHEeLIHEero
COeNHUTENBHOro Kabensd, u cnegoBaTenbHO AONONMHUTENBHO 3T NOBPEXAEHNA Y4NTBLIBATL HE TpebyeTcsd. B
NPUNOXeHNN A cogepXXnutest nogpobHas MHpopMaLuns No oUeHKe MPOoCTbIX NCKPOOE30MacHbIX CUCTEM.
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Ecnun cnuctema cogepxut bonee ogHoOro NMHENHOro MCTOYHUKA NMUTAaHUA, Torga HeobxXxoaMMo OLEHUTb
KOMOUHNPOBaHHOE AeNCTBUE MCTOYHUKOB NUTaHud. B npunoxeHunn B nokasaHo, Kakas oueHKa AoKHa NpoBO-
ONTbCS ANg Handonee 4YacTo BCTpeYarLWmXcst KoMOUHaLUUM MCTOYHUKOB.

Ecnun nckpobesonacHaga cucrema cogepXnT HeCKONbKO UCTOYHMKOB MUTAHUSA 1 OgNH NN HECKOIbKO U3
3TUX NCTOYHUKOB HENMMHEeWHbIe, MeTo OLEHKN, NpuBegeHHbIN B NPUNoXeHun B, He MoxeT bbiTb NpumMeHeH. B
npunoxeHun C gaHo pas3bsiCHEHNE, KaK BbINOMHUTL OLLEHKY CUCTEMbI ANA TaKoro Tmna uckpobesonacHou cuc-
TeMbl, Korga KomouHaunsa MCTOYHUKOB BKHOYaeT 04MH HENMMMHEWUHBIN UCTOYHUK MATaHUS.

Ha pucyHke 1 npuBeaeHa cxema OLEHKN CUCTEMBI.

OueHnTb
nckpobesonacHylo
CUCTEMY

O6opynoBaHue [MpUMeHsaTL

COOTBETCTBYET MPUHLIUNLI
M3K 60079-11 M3K 60079-11

CocTraBnTb
TexHu4eckoe
onucaHune
CUCTEMDbI

Mcnonbayertcs BbINONHATL
TONbKO OAVH peKkoMeHaaLunn
MCTOMHUK NUTAHUA? npunoXeHua A

Het

CocTtaButb
TeXHUYeCcKoe
onucaHue
CUCTEMDBI

BbINONHATL
pekoMeHgauum
npyunoXxeHus B

a
Bce UCTOYHUKU A

MUTAHUA NMMHEeNHbIe?

HeT

Acnonb3oBaTth
MHCTPYKLIUK
13 npunoxeHusn C

CocTaBuThb
TexHUu4ecKoe

W/UNn NONyJYnUTL
KOHCYNbTaLMIO
crneyuanucra

onncaHne
CUCTEMDI

PUCYHOK 1 — CXxema OUEeHKN CUCTEMDb

13.2 lNpocToe anekTpoobopygoBaHue

BrikntovaTenu, 3axXumel, coeguHUTENbHbIE KOPODKN U LUTEMNCENbHbIE pa3beMbl, COOTBETCTBYIOLLINE Tpe-
boBaHuaMm MOK 60079-11, ponyckaetca AobaBnsiTb B cCUCTEMY DE3 U3MEHEHUS pe3ynbTaTa oueHKM besonac-
HOCTU. Korga B cuctemMy 4o0aBnaoT ApYroe npocToe anekTpoobopyaoBaHmne B COOTBETCTBUN CNEPEUNCTIEHUN-
eMm 5.7 b) MOK 60079-11, pesynbTaT oLeHKU obLen 6e30NacHOCTU CUCTEMbI MOXKET U3SMEHUTLCA. TUNOBAaY
CUCTEMA, B KOTOPOMN MPUMEHEHO NPOCTOE 3NEeKTpoobopyaoBaHne, npuBegeHa Ha pUcyHke 2.
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B3pbiBOONacHas 30Ha HeB3pbiBOONacHas 30Ha

1T — ceptudpuumnpoBaHHoe NcKkpobesonacHoe obopyaosaHue; 2 — cepTudPunumpoBaHHOE CBA3aHHOE nckpobesonacHoe obopyaoBaHue;
3 — Kabenb; 4 — NpocToe 3neKTpoobopyaoBaHue

PucyHok 2 — TunoBasi cuctema ¢ nNPUMeHeHNEM NPOCTOro 3NeKTpoodbopyaoBaHuS

13.3 OueHKa MHAYKTUBHbIX Lenen

Ecnn nHAQyKTUBHOCTbL U CONPOTUBNEHNE 0DOpYAOBaHNS OQHO3HAYHO onpeaeneHbl Ha OCHOBAHUN TEXHU-
YEeCKOW AOKYMEHTALUN UM KOHCTPYKU MK, Toraa 6e30nacHOCTb UHAYKTUBHBIX aCNeKTOB, COCTaBMALNX CUCTE-
Mbl, AOIPKHA ObITh NoATBEPXKAEeHa cnocodoM, NpUBeaeHHbIM B NPpUoXKeHun D.

13.4 lMNMoBpeXxaeHUA MHOTOXUINbHLIX Kabenen

[ToBpeXxaeHus1, KOTopble HEODXOAUMO YYNTLIBATHL AN MHOTOXUNbHBIX Kabeneu, UCNoNb3yeMblX B UCKPO-
De30onacHbIX 3NeKTPUYECKMX CUCTEMAX, 3aBUCAT OT TUNa UCNONb3yeMoro kabensi. B cnegylowmx NnyHKTax npu-
BeJeHa noapobHas nHopmMmauua o NoBpeXaAeHUsIX Kabens, KoTopble HeobXoaAMMO YyYUThIBaATL AN Kabens
Kaxkaoro Tuna.

13.4.1 KabenbTunaA

Hukakne noBpexgeHnsa Mexay Luensamm He yunuTbiBatoT, ecni Kabenb cootTBeTcTByeT 11.4.1.

13.4.2 KabenbTnaB

Hukakue noBpeXxaeHuns Mexay LuensdamMm He y4nuThiBatoT, ecrnin Kabenb cooTBeTCcTBYET 11.4.2 1 3HAYeHme
U, ntobon uckpobesonacHou Lienu B kabene He npesbiwaeT 60 B.

13.4.3 KabenbTtTunacC

KoMmbuHaums noBpexgeHun, cocTosilas N3 AByX KOPOTKUX 3aMbIKaHUN MeXay NpoBOAHUKAMU N OQHO-
BPEMEHHO PA3OMKHYTOW LLenn A0 YeThIpex NpoBOAHUKOB, cosaatollas Hanbonee HebnaronpuUsTHble YCNOBUS.

Bce uenn B MHOrOXUNBHOM Kabene, noaBepKeHHOM NOBPEXOEHUIO, A0IMKHBI UMETb YPOBEHb LIeN camMo-
rO HA3KOIO YPOBHA.

13.4.4 Kabenu gpyrux Tunos

[nsikabenen, He COOTBETCTBYIIOLWNX 9.5, YACTIO YUNTBIBAEMbIX KOPOTKUX 3aMbIKaHWIN MeXXay NPOBOAHUKA-
MW N OOHOBPEMEHHO YNCIIO PA3OMKHYThIX Lienen npoBOAHUKOB HE OrpaHUYeHo.

13.5 MNMpoBepKn U UCNbITAHUA TUNA

EcnnTtpebyeTcsa NpoOBECTU NPOBEPKN U/ UNN UCTIBITAHUA TUNA, YTOOLI YCTAHOBUTL B AOCTATOUHON N Mepe
be3onacHa cuctema, HeobxoaAMMo NPUMEHSITb MeToAbl, onpeaeneHHble B pasgene 10 MOK 60079-11.

14 MapKunpoBKa

Bce ycTponcTBa B cocTaBe CUCTEMbI OSTKHBI ObIThb N1erko aeHTUdnLmMpyemsil.
MuH1UManbHoe TpeboBaHne COCTOUT B TOM, YTODbI NTIErKo NPOCNEeXMBanocb COOTBETCTBYOLEE TEXHNYEC-
Koe onucaHune cuctembl. OauH U3 NpUeMIEMBIX METOJOB — yKa3aHWe HoOMepa KOHTYpa U3MepUTEeNbHOMo Npun-
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bopa, No3BONALWEro NASHTURNLMPOBATL AOKYMEHTALNIG, OTHOCSILLYHOCSH K 3TOMY KOHTYPY, B KOTOPOW, B CBOIO
oJvepeb, ykasaHO TeXHMYecKoe onmcaHue CUCTeMbl.

EcnuncuctemaoueHnsaetca B cootTBeTcTBUM ¢ MOK 60079-11, Kaxkaas eguHuLa obopyaoBaHus A0IMKHA
ObITb NPOMapPKNPOBaHAa B COOTBETCTBUAN C 3TUM CTaHOAaPTOM.

15 lpeponpeneneHHble CUCTEMBI

Cuctema 1 Bce ee nHAUBMAyanbHbIE KOMMNOHEHTHI MOTYT ObITh 3apaHee onpeaeneHbl U OUEeHEHbI TaKUM
obpasom, UToObl coeguHeHne OTAENbHBIX KOMMOHEHTOB U Kabenen Obino 40CTaTOUHO XOPOLO U3BECTHO N TPE-
DOBaHWA K OLLeHKe No HacTodALWeMy cTaHAapTy ynpolweHsbl. OgHoW 13 Takux npeaonpeaeneHHbIX CUCTEM SIBMSI-
etcd cuctema FISCO. OueHka cuctembl FISCO npuBeaeHa B npunoXeHun |.
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[MpunoxeHune A
(obsizaTenbHOE)

OueHkKa npocTon UcKkpobe3zonacHOU CUCTEMbI

BonblWKMHCTBO NCcKpobe3onacHbIX CUCTEM — MNPOCTbIe CUCTEMbI, coaepxalme 0auH UCTOYHUK MMTaHUA B CBSA3aH-
HOM 3MTEKTPOOBOPYAOBAHUN, NOAKITIOYEHHOM K OAHOMY YCTAHOBINEHHOMY HA MECTE 3KCnyaTtaunm yCTPOUCTBY. B HACTOS-
LemM craHgapte Aansi NOACHEHUMA MeToda OUEHKM UCnonb3oBaHa KombuHauust TemnepatypHoro pgartdumka W
nckpobesonacHoro nHTepdenca, npuBeaeHHbIX B NpunoxeHmm E.

McxogHoe TpeboBaHme 3aknio4vaeTCsi B TOM, YTOObI YCTAHOBUTH AaHHbIE 0 De30NacHOCTU ABYX YCTPONCTB B LENnu. 3TU
OaHHble Ny4lle B3STb U3 cepTudmkara, KOTopbI A0MKEeH ObiTh AOCTYNEH pa3paboTUMKy CUCTEMBbI. B YaCTHOCTHY, Npu NPOEkK-

TUPOBAHMNKN CUCTEMbI A0MKHbI ObITb YYTEHbI MI0OLIE CNeymanbHbie YCNoBUS npumMmeHeHus. MIHopmauusi, KOTOpyo He0DXO0-
OAVMO NEPEHECTU HA YEPTEXK CUCTEMbBI, ONpeaensaeTCAHEODX0ANMMOCTbIO HETKOro 060CHOBAHUSA OLLEHKM CUCTEMBbI, M JOIKHA

ObiTb OTHOCUTENBHO NPOCTON AN CO34aHNSA YEPTEXKA KOHKPETHON YCTAHOBKMU MO 3TOMY CNPaBOYHOMY HYEpTEXY.

COBMECTUMOCTb ABYX YCTPOUCTB YCTAHABIIMBAIKOT CPaBHEHNEM OAHHbIX AN KAXA0ro yctponctea. [opsaaoK OUEeHKH
crneayowmn;

a) cpaBHUTb yPOBHWU. ECnn OHM pasHbie, TO CUCTEMA NPUHMMAET CaMbll HU3KUIN YPOBEHb B3PbIBO3ALWMUTbI AN 9TUX
OBYX yCTpOUCTB. [loaTomy, ecnmn 0gHO N3 yCTPOUCTB OTHOCUTCSH K YPOBHIO «Ib», TO M BCA CUCTEMA OTHOCUTCH K YPOBHIO «1b».
VCTOUYHUK NUTanns, cepTMONLUNPOBAHHBIV KaK «ib», byaeT nmeTb napameTpol, 4ONYCTUMBbIE ANA NPUMEHEHUS B LIENSIX YPOB-
HS1 «iC». ECnn npun NpoekTupoOBaHUM CUCTEMbI UCNONb3YIOT 3TU BONee BbICOKUE 3HAYEHUS, CUCTEMY OTHOCST K YPOBHIO KIiC»;

b) cpaBHUTL rpynnel 06opyaoBaHns. ECnv oHM pasHble, TO rpynna cCUCTEMbI ONPeaenAeTCA HAaMMEHee YyBCTBUTEb-
HOW noarpynnown. Hanpumep, ecnv ogHo yctponcteo oTHocuTesa K nogrpynne lIC, a gpyroe — knogrpynne lIB, To Bcs cucTre-
Ma oTHocuTes K nogarpynne lIB. O6bIvHO MCTOYHUK NUTaHusA, cepTudnumnpoBaHHbin Kak [IC, nmeeT 4onyCcTUMbIE BbIXOAHbIE
napametpsbl (L,, C,u L/R,)ananoarpynn 11B n 11A. Ecnu ncnonesytotes 9T 6bonee BblCOKME 3HAYEHUSA, TO UCMOMNb3Yye-
Mbl€ NapamMeTpbl ONpeaensoT rpynny CUCTeMbI MO ra3oBOV CMECH,;

C) onpeaenutb TEMNEPaTypPHbIN Knacc obopygoBaHus. TemnepaTypHbIn KIacc yCTPOUCTBA MOXET BbiTb Pa3HbIM
A5 Pa3HbIX YCNOBUN NPUMEHEHUS (0DbIMHO ANA PasHoOW TEMNEPATYPLI OKPYXalowWwen cpeabl), n Heobxoanmo BbibpaTh U
3anucartb COOTBETCTBYIOWMIN Knace. Cnegyet NOMHUTB, YTO TEMNEPATYPHbLIN Knacc nmeeT 0bopyaoBaHne, a He CUCTEMA;

d) 3anucaTtb gONyCTUMbIM AMana3oH TEMNEPaTypbl OKPYXXatoLWeEN cpeabl KaXXa0ro yCTpoOUCTBa,;

€) CPaBHWTb BbIXOAHbIE NAPaMeTPbl CTOYHUKA NUTaHUSA — Hanpsixenue (U,), ToK (/) n mowwHocTb (P,) C BXOOHbI-

MW napameTpamMu yctpoucTea (U, ]1 n P;). BbixogHble napamMeTpbl He AOIKHbI NPEBbILaTb COOTBETCTBYIOLLNE BXOAHbIE
napameTpsbl. MiHorga 6esonacHoCTb yCTPOUCTBA MNOMNHOCTbLIC ONnpeaeneHa ToNbKo OAHUM U3 3TUX napameTpoB (00blYHO U ).
B saTom cnyyae HeyKka3aHHble MapaMmeTpbl HE UMEIOT 3HaYeHUs,;

fy onpepennTb goNycTUMbIE NapameTpbl kKaberns.

Honyctumas emkocTtb kabens (C.) — 970 AonycTUMas EMKOCTb UCTOYHMKA NUTaHns (C,) MUHYC 3(DMEKTUBHASs BXOA-
Hast emKkocTb yeTponctea (C;),toectb C. = C, — C..

Honyctumoe 3HaveHne MHAYKTUBHOCTU Kabens (L) — 370 AoNyCTUMOE 3HaYeHNe MHAYKTMBHOCTU UCTOYHUKA NUTa-
HUsA (L) MUHYC 3HaYeHne 9PMEKTMBHOW MHAYKTMBHOCTU ycTpoucTBa (L), ToecTb L, = L, — L.

Honyctumoe otHowenune L/R ans kabens (L/R.) nerko onpeaennte Npu ycrnoBuu, YTo BXoAHas UHAYKTUBHOCTb
yCTPOUCTBa HUHMTOXHO mana (L; MeHee 1 % L ). Toraa sHavenue L /R . npyHMMaloT paBHbIM 3Ha4eHuo L /R, NCTOYHUKa
NnUTaHns. ECnn HQYKTMBHOCTL YCTPOUCTBA 3HAYNTENbHAasA, TO 4ONYCKaeTCH NPUMEHATh ypaBHeHne na MOK 60079-26 gns
pacyeTa AonycTUMOoro 3aHadenus L /R . B cnyvae HeobxoanmocTn. 3To TpeboBaHne BCTpeyaeTes peako.

B nocneagHee Bpems BbINu BblCKa3aHbl 0naceHns OTHOCUTENBbHO B3aMMOAENCTBUA MHAYKTUBHOCTU N EMKOCTU CUCTE-
Mbl, NMOBbILLAKLWENO0 PUCK UCKPEHUSA, CNOCODHOIO BbI3BATh BOCMNAMEHEHNE. JTO KacaeTcsl NOCTOSHHON MHAYKTUBHOCTU W
EMKOCTH, a HE pacnpeaerneHHbIX napameTpoB kabens.

CnepoBatenbHO, B TEX PEAKUX Cry4asix, korga cocpeoToveHHas UHAYKTUBHOCTL (CyMMa 3Ha4eHun L; MCTOYHKUKa U
yCTPOWUCTBA) U COCPEAOTOUYEHHAs EMKOCTb (CymMa 3HadeHun C; uctodHmka nutanus u yctponcrtsa) OQHOBPEMEHHO
cocTaBnsiioT bonee 1 % COOTBETCTBYIOWMX BbIXOAHbLIX NapameTpoB UCTOYHMKE NuTaHus L, u C,, 3Ha4YeHUs AoNyCTUMBbIX
BbIXOAHbIX MNAapamMeTpoB cneayer pasgennte Hagea. Heobxoammo noguepKkHyTh, HTO TAKOE CHUXEHNE BbIXOAHbIX NapamerT-
POB NPUMEHAETCH B PpeAKNX Cny4asXx, MOCKONbKY KpanHe pegKko BXogHble napamMmeTpbl MHOYKTUBHOCTU U €MKOCTU YCTPOUCTB
OblBaOT OAHOBPEMEHHO 3HAYMMO BENMKU. HacTo aHaveHns L; n C; uCToOYHMKa NUTaHWS HE yKa3aHbl B TEXHUYECKNX JOKYMEH-
Tax, U B TAKUX CNyvasax gONyCcKaeTCH CUMTATb UX HUYTOXHO ManbiMu. HeT HeoBXoanmocTn NPpoBEPKN AOKYMEHTALWU MO
He30nacHOCTU Ha CYLWECTBYIOWMX YCTAHOBKAX B COOTBETCTBUN C 3TUM nocneaHnm Tpebosanmnem. OgHaKo HOBbIE OLEHKW
crneayeT NpoBOAUTL C yH4EeTOM TAaKOW BO3MOXXHOCTMN.

Takum obpasom, npoBepsnTe, YTOObLI 3HAYEHNE COCPEAOTOUMEHHON EMKOCTU UNN NHAYKTUBHOCTU BbINo meHee 1 %
COOTBETCTBYIOLMX BbIXOAHbIX NapamMeTpoB. Ecnn 310 Tak, nepBoHavanbHbIU pacyeT npaBunbHbIN.
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Ecnun OBA napameTpa bonee 1 % BbixoaHbIX napameTpos, To C, u L, cuctembl He06X0aMMO pasaenuTb Ha Ko u-
UMeHT 2. Ecnun Takoe ymeHblleHne Heobxoammo, NPoOBEPbLTE UCNOMBb30BAHHbIE AAHHbIE, NOCKOMbKY 3TO Ype3BblHanHas
cuTyauus.

Ecnv ncTouHmK nuTanmnsa cepTMdnLMPOBaH Kak «1a» unm «1b», To 4onycTUMbIE BbIXOAHbIE NapaMeTpbl Lo, Conl /R,
onpeaensitoT ¢ npuMmeHeHnem koaddbuumnerTa bezonacHoctn 1,5. Ecnv Takow NCTOYHUK NUTAHUSA NPUMEHSIOT B LIENU «IiC»,
TO AONYCTUMBbIE BbIXOAHbIE NapamMeTpbl ONPeaensioT ¢ NPpUMeHeHnem KoadhdunumnenTa besonacHocTu, paBsHoro 1. 31o npu-
BOAUT K 3HAYNTENBHOMY N3MEHEHUIO, KOTOPOE OBLIMHO UCKITIOYAaET HEOBXOAUMOCTL NOAPOOHOro paccMOTPEHUS NapamMeT-
poB kKabensa. ToO4Hble 3HAYEeHUs] MOXHO VYCTAaHOBUTb C MOMOWbBIO METoA4oB W Tabnuy w3 craHgapra  Ha
anekTpoobopyaoBaHue. [lpuemnembin besonacHeln Metog — yMHOXUTb L, L /R, Ha 2, a C, Ha 3, 4TO ODbIYHO CHUMaeT
BCE COMHEHUS B NapameTpax kabens;

g) ybeanTbecs, YTO CTENEHL U3ONSALUUM OT 3EMINU NPUEMITEMA, UITU TPEDOBAHUSA K 3a3EMINEHNIO CUCTEMBbI BbIMOIHEHbI.

Ecnun BCE 3TN KPpUTEPUU BbINOSTHEHL!, TO COBMECTUMOCTb ABYX YCTPOWUCTB yCTaHOBMEeHa. YA0bHbIM crnocob 3anucu
pe3ynbTaToB OLUEHKN — cocTaBnenne tabnuubl. B cneagywowem npumepe ncnonb3oBaHbl 3HAYEHUSA U3 TUNOBOIO YepTexa
cuctemsbl (CM. pucyHoK E.1) v BbINONHEHO cpaBHEHUE NCKPOHe30onacHoro MHTepgenca n gatiumka Temneparypesl.

Tabnwunya A1 — OueHka NpocCTON CUCTEMBI

3JTan OUEeHKM [TapameTp MHTEepdhenc [aTuuk TemneparTypsbl Cucrema

a) YpOBEHb Lenu 1a ia 1a

b) [‘pynna obopyaoBaHus I1IC I11C I1IC

C) TemnepaTtypHas knaccudumnkaums T4 — —

d) Temnepatypa okpyxawuweun cpegbl | OT muHyc 20 °C OT muHyc 40 °C —

no nntoc 60 °C no nntc 80 °C

e) CpaBHeHMe napameTpoB
HanpsixeHune U, 28 B U.30B —
Tok 1 : 93 MA 1:: 120 mA —
MowHOCTb P, 650 mBT P. 1Bt —

f) [TapameTpbl Kabens
EMKOCTb C,: 83 HD C..3HOD C..80HD
MHOYKTUBHOCTL L, 4,2 wmMH L:: 10 MKI'H L.:4,2mMIH
OTHOweHue L/R L /R, 54 Mkl H/OMm L /R, 54 MKl H/Om

g) N3onsauns 13onupoBaH VzonunpoBaH I3onunpoBaHa
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[MpnnoxeHwe B
(obsizaTenbHOE)

OueHKa uenen, cogepxawmx He MeHee ABYX UICTOYHUKOB NMUTaHUA

Takasa oueHKa NpuMeHNMa TONbKO B Clny4vae, eCnv paccMmaTpuBaemMblie MCTOYHUKU MMTAHUA UMEKOT NIMHENHbIV BbIX0OA
C PE3UCTUBHLIM OrpaHnvyeHnem Toka. OueHKa He NPUMEHAETCH K NCTOYHUKAM NMUTaHusA, NCnonb3ywmnm gpyrme dhopmeol
orpaHnYeHns] ToKa.

B npunoxeHnmn B MOK60079-14 onncana ynpouweHHas npoueaypa, Nno3BonsLWas nonyyYnTb pesynbTaTthl C 3aBblLlLe-
HUEM NOrPeLHOCTEN, rapaHTupyowme 6e3onacHyo yCTaHOBKY, KOTOPasa MOXET NPUMEHSITBCH B KAYECTBE anbTePHATUBDI
MEeToay, PACCMOTPEHHOMY B HACTOALLEM MPUITOXEHUN,

Ecnu npumeHsoT aBa n bonee NCToYHMUKa NMTaHnsa U NoACOeANHEHUSA BbINOMNMHEHBI B KOHTPONMUPYEMbIX YCITOBUAX
ans obecneveHns aaekBaTHOro pasgeneHnst 1 MexaHn4eckon yctonumeoctu B cooteetctBumn ¢ MOK 60079-11, Toraa pac-
CMaTPUBAIOT TaKyt0 HEUCMNPABHOCTb COEANHEHUN, MPUN KOTOPOU MNPONCXOANT pa3MblKaHNE UMM KOPOTKOE 3aMblKaHue Lenu,
HO HE U3MEHEHWE MONAPHOCTU COEANHEHNN NI NEPEX0o OT NOCNea0oBaTENBHOIO NOAKMIOYEHNSA K napannenbHOMY Unn oT
napannenbHOro NogKnoYeHus K nocnegosarenobHomy. CoeguHeHuns, BbIMONMHEHHbIE BHYTPWU CTOMKW NN NaHENWN, yCTaHOB-
NEeHHOW B NMOMELWEHNN C HEODBXOAUMMbIMU cpeacTBaAMU OS5 KOHTPONSA Ka4vecTBa U UCTbITaHUSA, — NpUMep Heobxoammon
CTEeneHun LenocTHOCTW.

Ha pucyHke B.1 nokasaHo ctaHgapTHOE nocnegoBartenbHoe nogkrnioveHue. [pn Takom nogkiovYeHnm HanpsikeHne
pasomMkHyTOW Lenu pasHo Uy + U,, HO BO3MOXHOCTb TOTO, YTO HaNpsikeHUe MoXeT DbiTk paBHo U, — U, He paccmaTtpuBa-
etcs. [1py oueHke 6e30NacHOCTM CMCTEMbI pacCMaTPUBAIOTCA TPU 3HaYeHUs HanpsixkeHusa U4, U,n Uy + U, 1 COOTBETCTBY-
foLME UM 3HaYeHnst Toka 14 1 1, n obmm Tok:

]=U-1—I—U2
° Ri+R,
1+ X9

be3onacHOCTb KaXXaon N3 Tpex 9KBUBANEHTHbIX Lenen oueHuBatT ¢ npumeHennem tabnmybl A.1 M3K 60079-11.
3Hauvenus L, ununo Boibopy L /R, 1 C, AOMKHbI ObITb yCTaHOBNEHbI AN KaXKA0M Lenu, U 3HaYeHne, co3patollee Hanbonee
HeBnaronpusiTHbIE YCNOBUS, AOJIKHO BbITb MCNOMBb30BAHO A5 COOTBETCTBYIOLWEN LIENMMW.

[ns onpeaeneHnsa 3TMX 3Ha4eHUM B NIOOBIX YCNOBUAX HEODX0ANMO UCNONb30BaTb KO3 PpnuneHT bezonacHocTn 1,5.

[TpumeuaHwue—Illpn cNOXeHNN HAaNPsSXeHUN ABYX LENEN eMKOCTb onpeaensieTcs no o6beANMHEHHOW Lenw.
OgHako WHAYKTUBHOCTb W, €CIU NPUMEHUMO, COOTHOWeHne L /R MOryT onpeaensTbCs No 04HOW U3 OTAENbHLIX Lenewn,
paccmaTpuBaemMbix pasgenbHo. MMHumMmanbHas MHOQYKTUBHOCTL HE BCerga COOTBETCTBYET MakCUMalibHOMY TOKY B LIEMN, U
MUHMManbHOE OTHOWeHue L /R |, eCriv OHO NCNob3yeTcs, He BCeraa CoOOTBETCTBYET MUHMMAaNbHOW MHAYKTUBHOCTMN.

Heobxoanmo onpeaennTtb COrmacoBaHHYK MOLWHOCTb OT KaXXA0M 3KBUBANeHTHOW uenu. CornacoBaHHas MOWHOCTb
KOMOBMHNPOBAHHOW LIEMNN SIBNSETCH CYMMAaPHbIM 3HAYEHNEM MOLLHOCTM BCEX Lienen TOMbKO NPU YCNOBUK, YTO NPUMEHSE-
Mbl€ UCTOMHUKN UMEIDT OANHAKOB bl BbIXO4HOW TOK.

Ecnn NCTOYHUKM NUTaHnsa NoACOeAUHEHBI NapannenbHO, Kak NOKa3aHo Ha pucyHke B.2, Torga Bce TpU 3HAYEHUSA
cunbel Toka 14, Ion 14 + I, AOMXHBI paccmaTpuBaTbCA BMECTE C COOTBETCTBYIOWMMY 3HaYeHnsIMK Hanpsixkenus U4, Us,

[ = U1R2 + U2R1
O R»| + R2 |

be3onacHOCTb KaXaon M3 TPexX 3KBMBANEHTHbIX uenerm Heobxoammo oueHuBaTb C NpuMeHeHmem Tabnuubl A.1
MOK60079-11. 3HaveHna L, unnnoeeibopy L /R, 1 C,00MKHbI ObITb yCTAHOBNEHbI AN KAXA0W Lenu, U 3HaveHne, co3aa-
lowee Hanbonee HebnaronpusTHbIE YCNOBUSA, AOIMKHO DbITh NCMNONBb30BAHO ANA COOTBETCTBYIOLWEN SKBUBANEHTHON LENMW.
Heobxoanmo Takke onpeaensitb COrnacoBaHHYO MOWHOCTb OT KaXA0W N3 TPEX 3KBUBAaINeHTHbIX uenen. CornacoBaHHas
MOLHOCTb KOMBOUHUPOBAHHOW LIENU ABNSAETCH CYMMAaPHbIM 3HAYE€HUEM MOLLHOCTU BCEX LIENEN NPU YCITOBUN, YTO UCTOYHUKW
NMMELIDT OANHAKOBOE BbIXOOHOE HarMpsiKeHne.

Ecnn gBa ucTouHWKa NnMTaHusa NOAKNI0YeHbl K 04HOW MCKPpOobe3onacHoOW Lenu u nx nogcoeanHeHne He onpegeneHo,
KaK NOKa3aHo Ha pucyHke B.3, To cywecTByeT BO3MOXHOCTb NMOAKITIOUEHUST 3TUX UCTOYHUKOB NUTAHUS Kak NocneaoBaTeNb-
HO, TaK U napannenbHo. B gaHHbIX 06CTOATENBCTBAX BCE BO3MOXHbIE 3KBUBaNEeHTHbIE Lenu AoMXKHbl 6bITb OLUEHEHbI C
ncnonb3oBaHuem 0beunx npoueayp. ns onpegeneHns LeNOCTHOCTU NCKPOBE30NacHOW CUCTEMbI UCMONb3YIOT Hanbonee
HeDONaronpUATHbIE BbIXOAHbIE MAapaMeTPbl U SKBUBANEHTHbIE LIENM.

B cocTaB 0b6opyaoBaHusi, npeaHa3Ha4YeHHOro AN NPUMEHEHNs BO B3PbIBOOMNACHbBIX 30HAX, AOMYyCKaeTCs BKIOYaTb
MCTOYHMK NUTaHUS, B pe3ynbTaTe Yero BbIX0AHble napameTpbl 000pyaoBaHuUs, HANPUMEP BHYTPEHHUX aKKyMynsiTOPOB,
OyayT 3HaunTENnbHbBIMU. B 3TOM cnyvae oueHka cucTeMbl A0MKHA BKNOYaTh B €051 OLUEeHKY KOMBMHaUMKM AaHHOTO UCTOYHMU-
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Ka NUTaHUSA ¢ NIObIM NCTOYHUKOM NUTAHUSA B CBSA3aHHOM 0060pya0oBaHMK, a TakKe nameHeHue (obpalleHne) nogcoegnHe-
HUS N3-32 BO3MOXHOIO MOBPEXAEHUA BHELLHEN NPOBOAKM.

[locne onpeaeneHnst NpeacTaBUTENbHbIX 3KBUBANEHTHbIX Lenen AO0NyCcKaeTCcsl UCNOMb30BaTh UX KaK UMEoLWMe
OAWH NCTOYHUK NMUTAHUSA U UCMONb30BaTb NpoLUeAypy, KOTopasi paccMOTPEeHa B NPUNOXEHN A, ANs yCTaHOBNEHUSA TOrO,
ABNAeTCcA N 6e30NacHOCTb CUCTEMbI B LENTOM NPUEMITEMOMN.

Ecnv nogknioveHsl AgBa nnm 6onee NCTOYHUKA NMTAHUSA € Pa3HbIMU BbIXOAHBIMWU HANPSKEHUSIMU, CYMMAapPHbIN YPaB-
HUTENbHbIN TOK MOXET Bbi3blBaTb JOMOMHUTENBHOE paccesiHne B cxemax perynupoBarHus. Ecnm B uensx ncnonbayertcs
TPaANLUMOHHOE PE3NCTUBHOE OFPaHNYeHNE TOKA, TO CHUTAETCS, YTO A0ONONHUTENbHOE PpacCEUBAHME HE HApYLLAeT UCKPobe-
30MNacHOCTb.

BbiXoaHble
napameTpbl
NcTOYHUK nuTaHus 1 U1 C1
Takxe OUueHUTb / L
1
U,=U;+U
n
I = M NcTOYHUK NUTaHus 2 U2 CZ
° R, +R
U T 1 2
2 2
Iy L,
R, L,/R,
PUCYHOK B.1 — McTOYHMKM NUTaHUA, NOAKNI0YEeHHbIe NOCneaoBaTeNbHO
BbixogHble
napamMeTpbl
NeTouHuK nuTaHns 1 Us C
Takke OUueHUTb + , .
1 1
U =
© R, +R
Up 4 172 R, LR,
U
Us Cs
U 1 NcTOYHMK nUTaHnaA 2
2 2 =1+
+
I L,
R, L,/R,

PUCYHOK B.2 — VICTOYHUKM NUTaHuA, NogknioYeHHble napannenbHo
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BSprBOOI‘IaCHaFI 30HA HeB3prBOOI'IaCHaFI 30Ha
NckpobesonacHoe obopyaoBaHue CBsizaHHOe o6bopyaoBaHue
1 U,
- a
[TlocneagoBaTensHoe
noaknyeHue R;
Uy,=U; + U,
I = u, + U,
° R, *+R,
2 U,
- :
[TapannensHoe
noaKnio4yeHue R»
I,=1 + 1,
UiRy + UsR;
J =
© R, + R,

7T — NCTOYHUK NUTAHUA 1; 2 — UCTOMHUK NUTAHUA 2

PucyHok B.3 — VcToOYHMKM NnuTaHusA, nogknioveHHble NPOn3BOTibHO
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[MpunoxeHune C
(obsizaTenbHOE)

CoeaguHeHUe NMMHEeNHbIX U HENMUHENHBLIX UCKPOOe3onacHbLIX Lenen

[NaHHasa npobnema annTenbHOE BPEMSA OCTaeTCcs NpeaMmeTomM ncenegoBaHuns. Hactosiwee npunoxeHne, oTpaxkato-
Liee MHEHMNE BEAYLWEN UCMbITaTENbHOW NabopaTtopun, NnoaBeprnock rmybokomy nepecmoTpy. OHO OTpa)XaeT COBPEMEH-
HO€ COCTOSIHUE 3HAHUWN B AaHHOW 06nacTn U ero NPMeEHEeHne No3BONUT PACLLNPUTb UMEK LLMUCH NPaKTUYECKUIN ONbIT.

[TpoekTnpoBaHNE U NPUMEHEHNE HENMHENHBIX NCTOYHUKOB NUTaHUS TpebyeT cneumanbHbIX 3HAHUW N JOCTyNa K
COOTBETCTBYIOLWMUM UCNbITATENBHLIM YCTaHOBKaM. Ecnn akkpeanToBaHHas neneiTatenbHas naboparopus yctaHOBUNA,
YTO AAHHbLIW NCTOYHUK NUTAHUSA ABMAETCH 4OCTATOYHO 6e30nacHbIM, TO AONYCKAETCS NPOEKTUPOBATL CUCTEMY B COOTBE-
TCTBUU C HACTOSAWMM CTaHaapTOM. Bece ocobble yecnoBus, KacatoLWMeECs TAKOW CUCTEMBbI, AOMXKHbI ObITb YETKO ONpeaeneHb!
B CONPOBOANTENBHOWN AOKYMEHTaLNMN.

Ecnu npoBoanTcs oueHka 6€30nacHOCTN KOMBUMHALNM MCTOYHUKOB NMUTaHUSA, NCMONb3YIOWNX HENTMHEWHbIE BbIXOAbI,
HEODXOAMMO YUNTBIBATL, YTO B3aMMOAENCTBUE ABYX LENen MOXET Bbl3blBaTb 3HAYUTENBHOE YBENTNYEHNE PACCENBAHUSA B
KOMIMOHEHTAaX CXeMbl PerynmpoBaHus. PEKoMeHayeTCcs UCNoNb30oBaTh TONMBKO OAWH NCTOYHUK MUTaHUA, CoaepKallnin cTa-
bunuanpyowme NnonynpoBOAHUKU U UCTOYHUKU C NMMHENHBIMW U/UNMKN TpaneuneBUnaHbIMU BbIXOQHbIMU XapaKTEPUCTUKAMMN.

C.1 BBegeHve

[IpaBmna BbINOMHEHUSA 3MEKTPOYCTAHOBOK, onpegerneHHblie B MOK 60079-14, no3BonAtoT onepartopy, KOTOPbIN KOH-
TPONUPYET ONACHYIO 30HY, KOMOUMHNPOBAaTL HECKOSIBKO MCKPODE30MacHbIX LENEN C NOMOLbIO UX COEAMHEHNS. ITO TaKXKe
OTHOCUTCH K UCMONb30BAHUIO HECKOTBKMX « CBA3AHHbIX 3MEKTPOTEXHNYECKNX YCTPOUCTBY (aKTUBHbIX B HOPMalibHOM PEeXn-
Me paboTbl NN TONBKO B YCNOBUSAX HEUCNPABHOCTK) (cM. 12.2.5.2 MOK 60079-14). Ecnn npoBepka nckpobe3onacHoCTH
COEIMHEHUS BbIMONHEHA PAcCHeTOM UMK UCTNbITAHUEM, HET HEODXOAMMOCTU 0BpaLLATHCA B UCMbITATENBbHYIO NabopaToputo

NN K YNONHOMOYEHHOMY CNeunanmncTy.

[TpakTU4eCcKyo NPOBEPKY UCMbITAHMEM CNeayeT BbINOMHATE C NPUMEHEHNEM CTAHOAPTHOIO UCKPOObpasyoLwero
MmexaHmnama B cootBeTcTBUM c MOKB60079-11 cyveTtom koadhdunumnerHTa 6€30nacHOCTU KOMBUHUPOBAHHOIO 3NEKTPOOBOPY-
aoBaHus. B aTom cnyvae HeobXoaAMMO yuYnUTbIBATb HEKOTOPbLIE YCITOBUS HEUCNPABHOCTU, KOTOPLIE co3aatoT Hanbonee
HeBnaronpusTHbIE YCNOBUS BOCMNITAMEHEHNA — METO, «Hanbornee HebnaronpUATHOro BapuaHTa» 4acTto TPYAHOOCYLLEC-
TBUM HA NPaKTUKE N 0ObIYHO NPUMEHSAETCH UCNbITAaTENbHBIMKY NABOPaATOPUSAMMN.

MOXHO NErko BbIMOMHUTL OLEHKY COEAMHEHUA pacYyeToM, No MEHbLLEN Mepe, ANnsl PE3UCTUBHBLIX LENeN, eCnn pac-
CMaTpPUBaEMbIE INEKTPUHECKNE UCTOYHNKN UMEIOT BHYTPEHHEE NTMHENHOE CONPOTUBIIEHNE, KaK NoKa3aHo Ha pucyHke C.1a.
B aTom cny4vae npuMeHAITCH KpUBbIE Npeagena BocnnameHenus, onpegenendsle B MOK60079-11, n gonyckaeTtca npume-
HEHWE MeToaa, onucaHHoro B npunoxeHnn A MOK 60079-14, unu Ha pucyHkax C.7 n C.8 HacTosALWwero craHgapra.

U
R T U,

U

. L

~Y

¢ — [NpsAMoyronbHasa XxapakTepucTuka

PUCYHOK C.1 — XapakTepUCTUKN 3KBUBAIEHTHbLIX LLENEN N BbIXO40B PE3NCTUBHbLIX LLENew
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[TepBbIV aTan BKoYaeT B ceb51 OLUEHKY HOBbLIX MAKCUMAarbHbIX 3HAYEHUN HANPSKEHUA U TOKA B pe3ynbTaTe KOMBOUHK-
POBaHUs CBA3aHHOIro 0bopyaosaHus. Ecnm cesizanHoe ob6opyaoBaHmne KOMOMHNPYETCA, Kak NoKa3aHo Ha pucyHke C.2a, 3710
nocrniegoBaTenbHoe coeanHeHne. MakcumanbHble 3HaYeHUs HanpsiXXeHns Xxonoctoro xoaa U, OTAENbHbIX NOAY3M0B CKIa-
AblBAIOT N yYUTHIBAIOT MakCMMarnbHOe 3HaYeHne ToKa KOPOTKOro 3amblkaHus f,. B ycTponctee, nokasaHHOM Ha PUCYH-
ke C.2c, coeauHeHune napannenbHoe. 3Ha4YeHUA TOKOB KOPOTKOro 3aMblKaHUA CKNagbiBatloT U YYNTBIBAIOT CAMOE BbICOKOE
3HA4YEHNE HaANPSXKeHUH XONOCTOro Xxoaa.

Ecnu B yCTPpONCTBE 3NeKTPoobopyaoBaHUSA NONSPHOCTL ONpeaeneHa HeYeTKo (Kak Ha pucyHke C.2e), BO3MOXHO
nocnegoBaTternibHOe Unu napannenbHoe NOAKNI0YEHNE B 3aBUCUMOCTU OT paccMaTpmBaemMoro ycnoBus HEMCNpaBHOCTH. B
3TOM Cny4ae crneayet npegnonarartb CNoXeHne 3HavyeHUn Hanps>XeHs U Toka Ans AByX TUMOB COEANHEHNSA B OTAENBHOC-
TW. 3a OCHOBY cneayet npuHumaTtb Hanbonee HebnaronpusiTHobIE 3HAYEHUS.

[Tocne onpegeneHns HOBbIX MAaKCUManbHbIX 3HAYEHUW TOKA U HanpsiXXeHnsa HeobXxoanmo NnpoBEpUTL NCKpobesonac-
HOCTb KOMOWMHNPOBAHHOW LLENWU C NOMOLLbIO KPUBBLIX NPeAenoB BocnnameHsseMocTn, npueeaerHHbix B MOK 60079-11 ¢ yye-
TOM KO3 dumunerta 6e3onacHOCTU AN PE3NCTUBHOM LEMU N ONpPeaennTb HOBblE MaKCUMarbHO AONYCTUMbIE 3HAYEHUA
BHELWIHEN MHAYKTUBHOCTK L, n emkoctn C,. OaHako 3geck obHapyxuBaeTca cnaboe Mecto MeToAuKW, BBEAEHHON B

MOKB60079-14, npunoxeHne A, No crneayrowmnm npuYnHam:
- 3HAYEHNS MakCManbHO AOMYCTUMOW MHOYKTUBHOCTU AENCTBUTENbHBLI TONBKO AN MakCUMarnbHOIro HanpsXXeHust

24 B;
- HE YUY TbIBAETCH CYLLECTBOBAHNE NHOYKTUBHOCTU U EMKOCTM.

Ecnn ncxoganTe TONBKO U3 3HAYEHUN HAMPSXXKEHUN XONMOCTOro Xo04a N TOKOB KOPOTKOro 3aMblKaHUA, NOMNYYEHHbIN
KoadhdnuneHT He30nacHOCTU CHUXKAETCH C XXenaemoro 3aHadvenus 1,5 go npumepHo 1,0 B ananasoHe HanpsihXeHUn Bbille
20 B. 310 npeacraBnseTca npuemMnembiM, NOCKONbKY coeanHeHne B cooTBeTCTBMM ¢ MOK 60079-14 MmOXeT BbITb OTHECEHO
TONBKO K YPOBHIO «ib», gake ecnun Bce 060pyaoBaHme no oTAENbHOCTU OTBEYaeT TpeboBaHusaM Ans ypoBHs «ia». OgHako
O1151 HA3KMX 3HAYEHUW HAMPSPKEHMW BO3MOXHO CHMXeHME KoadhdunumneHTa 6e3onacHocTu cywectBeHHO Huxe 1,0. Taknm
obpa3om, AaHHbIN MeTo4 HESDDEKTUBEH C TOYUKM 3pEHNA BE30NAaCHOCTH.

Ecnn oanH Mnn HECKONbKO aKTUBHbLIX UCTOYMHUKOB B OHOW LEMNMU UMEINT HENMMHENHbIE XapaKTEPUCTUKN, OLIEHKMN,
BbINONMHAEMbI€ TONMbKO HA OCHOBE HaNpPs»XeHUN XONOCTOro Xo4a 1 TOKOB KOPOTKOIO 3aMblKaHUSA, HE MO3BONAOT JOCTUTHYTh
nepBoHaYarbHOWU LEN.

Ha npaktnke npuMeHsItoT UCTOYHUKK TpaneymneBmnaHon dopmebl (M. pucyHok C.1b), a npsamoyronbHble BbIXOOHbIE
XapakTepucTukn (cm. pucyHok C.1c) yacTo BCTpeYaloTCs, KOrga MCnonb3yloTcsl 3MNEeKTPOHHbIE TOKOOrPaHUYUTENbHbIE
yCTpONUCTBA. [N Taknx uenen Henb3s NCnosib3oBaTth KPUBLIE Npeaena socnnameHseMmoctu ua ctaHgapra MoK 60079-11.
Takmum obpasom, HACTOAWMKW CTaHOJapT ONMUCbIBAET MEeTo[, KOTOPbIM NO3BONSAET OUuEeHUTb Be3onacHoCTb KOMBUHaLMn
ceTen, BKNYawmx B cebs HENMMHENHbIe UCTOYHUKK, C MOMOLLBIO Anarpamm. HoBasi KOMMNbOTEPHAA MOAerNb NCKPOBOTO
BOCMMaMeHEeHUs NO3BONAET JOCTUraTb Xenaemoro KoaddunumneHTa 6e3onacHOCTU Kak Anst HENUMHEWHbIX MCTOYHUKOB, TaK U
AN CYMMapHbIX 3Ha4Ye€HUN MHOYKTUBHOCTU Y EMKOCTU B LLEMNM.

[1pegcTaBneHHas 34ecb METOAMKA MOXET MPUMEHATLCS AN 30HbI Knacca 1 v gansa noarpynn 11C w 11B. Heobxoanmo
NOAYEPKHYTh, YTO AaHHaA METOAMKA Npeanaraet MexaHn3am CoeanHeEHNs, ero NpMMeHeHne gnsaonpegeneHns napamMmeTpoBs
NCKPOHE30NacHOCTU OTAENBHLIX Lenen nnmn obopyaoBaHns UMEET CMbICI TOJTBKO B CriyYae NPOCThIX MPSIMOYIoNnbHbIX UMK
NMVUHEWNHBbIX UEeNnewn.
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PUCYHOK C.2 — CrnoXeHue 3Ha4YeHNN ToKa W/nnmn HanpsbkeHna ans coeanHeHnm
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C.2 OCHOBHbIe TUNbI HeNMMHEeVHbLIX Lenen
C.2.1 MNMapameTphbl

N5 oueHkn nckpobe3onacHOCTU aKTUBHbLIX Lenen HeobxoanmMo 3HaTb BHYTPEHHEE CONPOTUBIIEHUE U HANPSIXKEHNE
NCTOYHMKA. B camoOM NpOCTOM Cryyae NCTOUYHUK MOXET XapakTepnioBaTbCs ABYMS (MOCTOSHHBIMW) SNEKTPUYECKUMU 3HA-
YeHUAMU — HanpspkeHnem U, n BHYTpeHHUM conpoTtuBneHnem R nubo U, 1 TOKOM KOPOTKOro 3amMblkaHust 1, (CM. pUcCy-
Hok C.1a). U, yacto onpeaensiercsa 3eHepoBCKMMU anogamu. U, n I, — MakcumarnbHble 3Ha4YeHUs1, KOTOpble MOTYT DbITb
Nony4YeHbl B YCIOBUAX HENCNPABHOCTK, onpeaeneHHblx B MOK 60079-11. B cnyvae, nponnnioCcTpmpoBaHHOM Ha PUCYH-
ke C.1a, xapakrepuctnka nnHenHasi. K coxaneHuio, Ha npakTuke TONMbKO HEKOTOPbLIE Lenn MOryt ObiTb NpeacTaBeHb
TaKUM NPOCTbIM Cnocobom.

Hanpumep, akkymynsitop, 060pyaoBaHHbIW BHELWWHUM TOKOOINPaHUYNTENbHBIM PE3UCTOPOM, HE UMEET BHYTPEHHETO
NOCTOAHHOIO COMPOTUBMNEHUSA W HaNpPsXXeHWe WUCTOYHMKA U3MEHSETCH B 3aBUCUMMOCTU OT CTENEHN 3apsagku. nsa nay4ye-
HUSA NOBEAEHUA 3TUX CYLLECTBYIOLWMNX B AENCTBUTENBHOCTU LLENEN OHM NpeacTaBreHbl bonee NpocTbiMN SKBUBANTEHTHBIMW
LEeNAMN, KOTOPbIE AOMKHbI ObITb CNOCODOHLI BbI3biBaTb BOCNIIAMEHEHMNE B TAKOW XXe CTEMEHW, KaK pearnbHble Lenu. B BblLLe-
yNOMSIHYTOM Crny4ae ¢ akKyMynsaTopoM MakCumMmarnbHOe 3Ha4YeHne Ans pasoMKHyToN Lenu paBHo U, n BHELLHEE COMNPOTUB-
NeHne paBHO R, KaK NokasaHo Ha pucyHke C.1a. 9T1a 9KBMBaneHTHas Lenb UMEEeT NMUHENHYIO XapaKTEPUCTUKY .

HennHenHble uenn takke MoryT ObiTb CBEAEHLI K ABYM OCHOBHbIM TUMAaM, NMnokasaHHbIM Ha pucyHkax C.1b n C.1c.
VICTOYHKK C TpaneumneBnaHOW XapakTepucTunkon (pucyHok C.1b) coctonT n3 nctouHnka HanpsiXXeHms, ConpoTUBNEHNA W
OONOSTHUTENBbHbLIX STIEMEHTOB, OrpaHNYMBaoLWLMX HaNpPsXXenmne (Hanpumep, cTabnnMTPOHOB) HA BbIXOAHbLIX 3aXXnmax. ToK
MCTOYHMKA C NPSMOYIoNibHOM XapakTepPUCTUKOW, MnpeactaBreHHoro Ha pucyHke C.1c, orpaHudeH 93NeKTPOHHbIM
PETYNATOPOM TOKA.

Ecnu paccmoTpeTb 3Ha4YEHUSA BbIXO4HOW MOLWHOCTY PasfnnyHbIX CETEN, CTAHOBUTCH OYEBUAHbBIM, YTO CIIeayeT Npu-
MEHSATb pa3sHble NpeaeribHble 3Ha4YeHNs BOCniaMeHeHUs, NMNOCKOSbKY BOCNIaMeEHAOWan NCKpa ABMseTcs OQHOBPEMEHHO
«3apsgomM» N HeEOBX0ANMO YUYNTbIBATb €€ COOTBETCTBUE UCTOYHUKY, KOTOPbLIN €€ nutaeT. MakcumanbHas MOWHOCTb OT
NCTOYHUKA, NpeacTaBrieHHoro Ha pucyHke C.1a, cnegytowass:

P o= 14U, I,

mMax

1 ONA UCTOYHMKA C TpaneuneBngHon xapakrepnctukoun (pucyHok C.1b):
Pmax = 174 UQ ' 10 (anaUy>1/2. UQ), NNu

Pax = Ug - (Ug = Uy /R (ans Uy <1/2 - Ug).

TpaneyneBngHasa xapakrepuctuka Ha pucyHke C.1b ctaHoBuTCH NpSAMOYronbHON XapakTEPUCTUKOW HA PUCYH-
ke C.1c¢, nockonbky Ugq CTPEMUTCS K DECKOHEUYHOCTW.

B atom cny4yae:

Py =Uy,- L.

Max

[ns nonHoOro onncanms NCToYHMKa HeObXoaAnMbl ABa napamMmeTpa, OTHOCAWMNECH K NIMHENHBIM U MPSMOYTONbHbIM
XapakTepucTukam, u Tpu napameTpa, OTHOCSHLWMECSH K TpaneuneBnaHomn xapakrepuctuke (tabnuuya C.1).

Tabnwuya C.1—TllapameTpbl, HEOBXOAMMbIE ANS ONUCAHUSA BbIXOOHOW XapaKTepPUCTUKA

XapaKrepucTtuka Heobxognmbelie napameTtpsl
NuHenHasn, pncyrnok C.1a U, Lbvimn U, , R
TpaneuneBngHas, pucyHok C.1b Uy, Ug, Rvnn U, R, I,vnn U,, Uq, 1,
[TpsimoyronbHasi, pucyHok C.1¢ U,, 1,

C.2.2 Nudbopmauna, cogepxawasaca B ceptndmkaTax

B cBsa3n ¢ tem, yto B cootBeTCTBUM C 12.2.1 nnn 12.3 MOK60079-14 obopyaoBaHne ¢ aKTUBHLIMU UCKPODHE30NacHbI-

MU LENAMU MOANEXUT cepTUDUKALINKN, MOXKHO MPeANnONoOXNTb, YTO AN OTAENbHOro 060pyaoBaHUS, KOTOPOE AOMKHO KOM-
buHupoBaTbCcA € UCKpobe3onacHbIMM LUEensaMu, BCEeraa WMeeTcs CBUAETENbCTBO 00 wWCMbITaHUKM, cogepKallee
COOTBETCTBYIOLLNE 3NEKTPUHECKME NapameTpbi.

[TepBbIi 9Tan Nobon oueHKn 6e3onacHOCTU AOMMKEH BKITIOYaTh B cebs1 onpegeneHne Tuna XxapakTepucTmku n CooT-
BETCTBYIOLLME 3MEKTPUHECKME NapaMmeTpbl OTAeNbHbIX Lenewn. [MockonbKy NONb30BaTeNb UMM ONepaTop 0ObIYHO HE 3HAKOM

C YCTPOWUCTBOM Lenen v BHYTPEHHUM CTPOEHneM 06opyaoBaHus, eMy NPUAETCHA AOBEPATb INEKTPUHECKMM JaHHbIM, NPUBE-
NEHHbIM B CBUAETENBCTBE 06 ncNbiTaHUW.
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OO6bl4HO B CBMAETENLCTBE 00 UCMbITAHUKM COoAepXaTCs cneaylowmne aHaueHns: HanpshXeHre xonoctoro xoaa (U,,),
TOK KOPOTKOro 3amblkaHus (1,) 1 MakcumanbHO AOCTUXUMARA MOLWHOCTb P,,. HacTo Ha 0CHOBE 3TUX 3HaY€HUN MOXHO ce-
naTb BbIBOA O TUMNE XapaKTEPUCTUKM.

[Tpymep (MakcumarnbHble 3HAYEHUS ):

U, =12,5B,
IO =0,1A,
PO = 313 mBT.

[lockonbky 3HaveHune P, paBHO OQHOW Y€TBEPTOM NPOU3BEAEHUS HAaNpPsPKEHUs XONOCTOro Xo4a U Toka KOPOTKOIo
3aMblKaHUSA, MOXXHO cAenaTh BbIBOA, YTO STO NPUMEP NIMHENHON XapaKTeEPUCTUKM (pucyHok C.1a).
[Tpnmep (MakcnmanbHble 3HAYEHUSA):

U, = 20,5B,
1, = 35 MA,
P, =718 mBT,

rae P, — 9TO Npon3BeJeHNE HanpsiXXeHnsi XOnocToro Xoaa U Toka KOPOTKOro 3amMblKaHWs, TO €CTh 3TO NMpUMep Npsi-
MOYIrOJIbHOW XapakTepucTukn (pncyHok C.1c).

B HEKOTOPbLIX Crny4vasx 3Ha4YeHUs1 MOLWHOCTU, TOKA U HANPSXEHUSA HE COOTBETCTBYIOT YKA3aHHbIM Bbille, MOTOMY YTO
3HaYeHWe MOLWHOCTU YKa3aHo ANA yCTaHOBUBLLUNXCAH YCIOBUN (4ENCTBUE HArpeBa KOMIMOHEHTOB, NOAKMIOYEHHbIX NOCneno-
BaTElIbHO), @ 3HA4YEHUA TOKA U HaANPsXXEeHUs AaHbl ANA AMHAMUYECKNX YCNOBUN (MCKPOBOE BOCNNaMmeHeHune). Korga ecrb
COMHEHUS, HEOBXOOAMMO MPOBEPUTL, KaKYd XapaKTEPUCTUKY crneayeTt NPUHATbL 38 OCHOBY COEAVMHEHUS C TOYKU 3pEHUS
NCKPOBOIo BOCMNITaMEHEHMUS.

B cny4vae TpaneymeBnaHON XapakTepPUCTUKN MHQOPMaLKUM B CBUAETENBCTBE 00 UCNbITAHMM DbIBAET HEAOCTATOYHO
Ons onpegenenns Xxapakrepuctukn. OTeyTeTBYeT TpeTun napametTp (cm. Tabnuuy C.1) — UgnmmR.

YKazaHue 3Ha4veHns R B Ka4ecTBe OOMONMHUTENBHOMO napamertpa noMoraeT npaBuiibHO BbINOJHUTL COEANHEHUS
nckpobesonacHsix uenen. [Noatomy 3HaveHmne R 06bIMHO NPUBOANTCH B CBMAETENBCTBE 00 ncnbiTaHnK. Torga napamMmeTtp
Uq (pycyHok C.1.b) MOXHO BEIBECTU NO (hopmyne

UQ — ]O - R.

B 60NblLIMHCTBE Cny4aeB B CBUAETENBCTBE 00 UCNLITAHMM TaKXKe yKasbiBaeTcs hopmMa XapakTepucTukn nobou
HENMMHEWHOW LUENW.

"Ipymep MOXET BbIMMAAETb CMEAYIeLWMM 0Dpa3om:
MakcumanbHble 3Ha4YeHUS (TpaneuneBnaHas XapakrepucTuka ).

Uy, =13,7B,

1, =105 MA,

R =438 Om,

P, =1010mBT.

JTa Xapakrepuctmka npeacraBneHa Ha PUCYH- U
ke C.3a; Ha pucyHke C.3b nokazaHa be3onacHasi, 3KBU-
BaneHTHas LUenb.

BbINONHAKT Cneaylowmmn pacyer:

UQ=IO—R=4SBM

Py =(Uqg — U,) - Uy/R =1010 mBr.

Takmm obpasom, gaHHble, Heobxognmblie AnNs 137 B

COEANHEHUS, MOTYT ObITb MONYYEHbI HA OCHOBE MHAOP-
MaLuun, NpuBegeHHON B CBUAETENbCTBE 00 UCMbITAHUMN.

Ecnu Taknx 4aHHbIX HET B paHee BblAAaHHbIX CBUOETENb- 0 105mA 1
CTBaX, OHW AOIMKHbI ObITb NPeaoCTaBNEHbl U3TrOTOBUTE- a — BLIXOAHLIC XapaKTEPUCTMKN
nem ob0pyaoBaHUS UM UCNblTaTeNnbHOW naboparto-

PUEN. 438 Om

[Tpun paspaboTke nckpobdesonacHbIX Lenem Heob-
XOANMO CTPEMUTBCH K TOMY, YTODbI YNCIIO COEANHEHNIA
N KOMOUMHUPOBAHHLIX NOAY3NMOB BbINN0 MUHUMATbHbIM.
OTa uenb He Bcerga 4oCTUXMMA Ha NMPaKTUKE, NOCKOIb-
Ky HEODXOAUMO YYUTbLIBATb YCIOBUS HEUCTIPABHOCTMW.
OTO 03HAYAET, YTO HEKOTOpOE 06opyaoBaHNE, KOTOPOE —
HE SIBNSAETCA NCTOYMHUKOM Hanpsi>XeHUs B HOPpMarbHbIX
yCNoBuUsIX paboTbl, criegyeT paccmaTpmBaTh B Cliyvae
HENCMPaBHOCTU KAK UCTOYHUK HANPSXKEHUS.

[TaccuBHbIE BXOAbI YCTPOUCTB, HAaNpumep name-
PUTENbHbLIX 4aTHNKOB, NIIOTTEPOB U T.4., MOTYT C TOYKW

46 B 13,7 B U

b — 3KBUBAINEeHTHas uenb

PucyHok C.3 — BbixogHasa xapakrtepuctnka v SKkBMBaneHTHas
Lernb UCTOYMHUKA C TpaneuneBnaHON XapakTepUCTUKON
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3peHunsi be3onacHOCTN AENCTBOBATL KaK UCTOYHUKN BOCNNaMeHeHus. [Noatomy Heobxoanmo obpawaTtbcs K MakCnumarb-
HbIM 3HAYEHUSIM, YKA3aHHbIM B CBUAETENLCTBAX. B pesynbrarte paboune XxapaktepucTUKM LENU MOryT 3HA4YNTENBHO OTKNO-
HATLCA OT be30NacHON XapaKTePUCTUKKN. YKa3aHHble B CBUAETENbCTBAX 3HAYEHUS HanpspKeHns XonocToro xoaa U, 1 Toka
KOPOTKOro 3aMblkaHus , Ans AaHHOW LEenu B HEKOTOPbIX CNyYasX NPUMEHUMbI TOMNBbKO AN YCNOBUW NEPEXOAHOIO NpoLLec-
ca. C gpyron CTOpOHbI, 3HA4YEeHNE MOLWHOCTU NPUMEHAETCH K YCTAHOBUBLLMMCSH YCITOBUAM, KOTOPbIE CleayeT yUnTbiBaTh C
TOYKU 3PpEHUSA HarpeBsa NnogKoYeHHbIX KOMIMOHEHTOB.

C.3 CoeanHeHne ncKkpobe3onacHbIX Lenen He MeHee YeM ¢ ABYMSA UCTOYHUKaAMW

C.3.1 OnpepneneHne pe3ynbTUpPYHOLWEN BbIXOOAHOWN XapPaKTePUCTUKN

[TpegnonaraeTcs, YTO BbIXOAHbIE XapaKTePUCTUKU LLEeNeN B COCTaBE KOMDMHaUUM LLenen, KoTOpble A0MKHbI paccMmarT-
PUBAaTLCS KaK NCTOYHUKN HanpsikKeHus, n3aBecTHbl (CM. C.2). Tenepb, UCXoasa U3 Tuna coeanHeEHus, crnegyetT onpeaenuTb,
HEOBXOAMMO NN YYNTbIBATb CYMMAPHOE HanpsiXKeHne, CyMMapHbIY TOK UMM OAHOBPEMEHHO CYMMAPHOE HaNpsXXeHNe U TOK B
VYCITOBUSIX HOPMarbHON PaboThl U B YCNOBUAX HEUCNPABHOCTMN.

Ecnn KoMOMHMPOBAHHbIE NCTOYHUKW HaNPSHKeHUsA NOAKI4YeHbl NOCNeaoBaTernbHO U HE COeUHEHbI, Hanpumep ¢
zemnen (pucyHok C.2a), Toraga He3aBUCUMO OT MONSPHOCTU UCTOYHUKOB BO3MOXHO TOINBKO CITOXEHWE HanpsXeHus.
Pe3yNbTUPYIOLLYIO BbIXOAHYIO XapakTEePUCTUKY NErko Hamtmn rpapmnyeckum cymmmpoBaHnem. HanpsxKeHns oTaenbHbIX
MCTOYHUKOB AJ15 KX 40ro 3HavYeHns Toka cknagbiBatoTcs. [ 1yHKTUpHas KpuBasi Ha pucyHke C.2 NnokasbiBaeT pe3ynbTUpyLo-
LLIMEe XapaKTEPUCTUKUN B Pa3HbIX Cryyasix.

B nocnegosarensHOM Lenu, npueegeHHon Ha pucyHke C.2b, c coegnHeHnem AByX MCTOYHUKOB HaNPsXXeHUA Ha YPOB-
HE Harpy3ku, CriOXXeHne 3Ha4YeHUN TOKa MOXHO UCKMIOYUTL, TOMBbKO €Cnn NONSPHOCTE ABYX UCTOYHUKOB B YKa3aHHOM
HanpaesneHnn pukcnpoBaHa ansa 6e3onacHoCcTn (Hanpumep, Anst HEKOTOPbLIX bapbepoB beszonacHocTn). s NCTOYHUKOB
HaNPsPKEHUS, KOTOPbIE MOTYT M3MEHUTB NONSAPHOCTL BO BPEMSA paboTbl UK B YCINOBUSIX HEUCNPABHOCTU, HEODX0AMMO pac-
CMaTpUBaThb CINOXEHNE 3HAYEHNW TOKA N HANPsiKeHUs (CM. pucyHokK C.2e).

[1py napannensHOM NMOAKMIOYEHNN, MNOKA3aHHOM Ha pucyHke C.2c, cnoXeHne ToKa BO3MOXXHO TONbKO B Cly4ae npu-
MEHEHUA ABYXMOJIIOCHOINO UCTOYHUKA C NOAKMIOYEHNEM ABYX NONtocoB. CnoXxeHne HanpshKkeHns B 4aHHOM Criyvae HEBO3-
MOXHO, U PE3YIIbTUPYIOLWLANA XapakTepucTnka cosgaertcs rpapnieckum CyMmmMMpoBaHMeEM OTAeNbHbIX 3HAYEHUN TOKA.

Ecnu TONbKO OAWH NONKC KAXA0ro MCTOYHUKA NOAKMIOYEH K NOMIOCY APYroro nctovHuka (pucyHok C.2d), cnoxexuwe
HaNpPsXeHUA MOXXHO UCKIMIOYNTL, ECIN MONAPHOCTb UCTOYHMKOB, KaK NOKa3aHo, PUKCUpOBaHa BO BCEX CriyvasiX (Hanpumep C
nomMoLwbio bapbepoB be3zonacHocTn). MHave cnegyeT paccMmaTpuBaTh CITOXEHWE 3HAYEHUW TOKA U HANPSKEHUS (CM. pUCy-
HOK C.2e).

Ecnn HECKONBKO Uenen noakntoyeHbl K KOHTYPY, B KOTOPOM Ccnegyer npeanonarartb NpPoun3BOSibHbIE COEANHEHNS
(pncyHok C.2e), Torga B 3aBUCMMOCTU OT paccMaTpPUBaAEMbIX YCNOBUW HEUCTIPABHOCTU MOXET ObITb 3aaHO NOCneaoBa-
TEeNbHOE UMW NapannenbHoe cCoeANHEHNE, TO €CTb HEODX0AMMO paccMaTPUBATb CNOXEHUE TOKA U CIOXEHNE HANPSHKEHUS.
[TOCKONBbKY 3TV gBa BapmnaHTa HE MOTyT CYWECTBOBATL OQHOBPEMEHHO, PE3YIIbTUPYIOLLNE XaPaKTEPUCTUKN CITOXKEHWNS 3HA-
YEHUWN TOKa N HanpshKeHus cneayeT CTPOUTb pasaernbHO. ITy Npoueaypy TakkKe NPUMEHSAIOT BO BCEX CNy4vasiX COMHEHUW B
OTHOLWEHMM Lenen, npeacraBneHHblX Ha pucyHkax C.2b n C.2d, a Takke gns uenen ¢ bonee yem ABYMS NPOBOAHUKAMM.
[Tony4eHHbIV pe3ynbTaT Bcerga byaert obecneumnBatb 6€30NacHOCTD.

C.3.2 OueHka be3onacHOCTN COeOAMHEHNA N onpeaeneHne MakCMmarnbHO AOoNYCTUMbIX 3BHAYMEHUWN €MKOCTU ¢
MHOYKTUBHOCTW

Ecnu pesynbtupytowas xapakrepnctnka KOMOMHMpOBaHHOW Lenu onpeaeneHa B cooreetcteun ¢ C.3.1, cneayto-
LMK 3Tan — oUeHKa nckpobeszonacHocTu. [Ins sTom uenm ncnonb3yoT gnarpamMmmel, npuBeaeHHsble Ha pucyHkax C.7 n C.8.
OHM NOKAa3bIBAKOT KPUBYIO MAKCUManbHO AOMYCTUMbIX 3HAYEHUWN A5 NIMHENHBIX XapaKTEPUCTUK NCTOYHMNKOB (LLTPUXOBAas
npegenbHas KpMBas) n Ans NPsiMOYronbHbIX XapakTePUCTUK (CNNoLWHas npeaenbHas KpMeas) Npu A4aHHON MHAYKTUBHOCTW
N HOBbIX MAKCUMarnbHbIX 3HAYEHUAX TOKA U HANPSXKEeHUs B KOMBuHUpoBaHHoW Lenu. Kpome Toro, npmBeaeHbl KPpUBbIE AN
onpegeneHns Camon BbICOKOW 40MNYyCTUMON BHELLHEN EMKOCTU B 000MX cnyvasix. PacnpegeneHune guarpamm no rpynnam
obopyaoBaHUAa M MHAYKTUBHOCTU NpuBeaeHo B Tabnuue C.2.

abnwuua C.2— PacnpegeneHue gnarpamm no rpynnam obopyaoBaHns 1 MHOAYKTUBHOCTU

PNCYHOK [ pynna Honyctumasi MHAQYKTMBHOCTb L, M H
C.7a 0,15
C.7b 0,5
C.7c Il C 1
C.7d 2
C.7¢ 5
C.8a 0,15
C.8b 0,5
C.8¢c Il B 1
C.8d 2
C.8e 5
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UTobbI OUEHNTL NCKPOBE30NaCcHOCTL, CHavana crneayet Bblibpate rpynny o6opyaoBaHus, a 3atem 06y MHOYKTUB-
HOCTb, Heobxogumyto ans kombuHauumun. Ecnn paccmaTtpuBaloTcst HEGoNbLLIME 3HAYEHNUS MIHOYKTUBHOCTUY (TO €CTb Npu
OTCYTCTBUN COCPEAOTOUMEHHON MHAYKTUBHOCTU TONBKO KOPOTKUE OTPE3KU Kabens), Toraa cneayet BelbmupaTb gnarpammy ¢
CaMbIM HU3KUM 3Ha4YeHnem nHayktueHoctu (pucyHok C.7a — gnarpynnel [1C 1 pucyHok C.8a — ana rpynnel |[IB).
Pe3yNbTUPYIOLLLAA BbIXO4HANA XapakTEPUCTUKA HAX04UTCH Ha paccMmaTpruBaeMon ganarpamme. Ecnun B cooTBETCTBUN
¢ C.3.1 paccmaTpmBaeTCA CMNOXEHNE 3HAYEHUIN TOKA N HANPSKEHUS!, TOraa A0MKHbI BbITh BblHepYeHbl 06 pe3ynbTUpyLo-
LLINE XapaKTEPUCTUKMN.

Tenepb MOXHO HEMOCPEACTBEHHO ONPeaennTb, SIBNSETCH NN NCKpobeszonacHON KOMBMHAUNA UCTOYHUKOB C MHAYK-
TUBHOCTBIO ANs AaHHOW gnarpamMmmel M BbIOpaHHOW rpynnbl 06opyaoBanus. [NonyveHHas cymmapHas XapakTepucTuka He
OOIMKHA nepeceKkaTb NpedenbHy0 KPUBYIO ANA NCTOYHUKA C NPAMOYIOoNibHOW XapakTEPUCTUKOW HU B OQHON TOYKE gnarpam-
Mbl. KpomMe TOro, Touka Ha gnarpamme, onpegereHHas Kak MakcumMmaribHOe 3Ha4YeHUe Hanpsi>XeHUs Nnn MmakcumarnbHOe 3Ha-
YeHWe TOKa CYMMapPHOUN XapakTePUCTUKKN, AOTKHA NeXaTbh HUXE KPMBOW ANA NIMHENHOIO NCTOYHMKA.

MakcumanbHO JONYCTUMYIO €MKOCTb NONy4aeMon Lenu onpeaensioT Kak caMmoe HU3KOe 3Ha4YeHne N3 aByxX Cepun
npeaenbHbIX KpUBbIX C,, KOTOpas SAIBNsIETCS CamMblM BbICOKMM 3HauYeHuem C,, KOTOpoe He NepeceKkaeTcs pe3ynbTUpYyoLen
BbIXOAHOWN XapakTepuCcTUKON ANs NMHEVNHOIO npeaena v ans npsaMmoyronbHoro npegena. Ecnm gns gaHHoro npumMeHeHus
Heobxoammo boree BbICOKOE 3Ha4YeHne 4onycTumon eMkocTu C,, ero MOXKHO Mony4uTb, UCMNONb3YSA, NPexae BCero, guar-
pamMmmy ansi 6onee HN3KOM MHAYKTUBHOCTU. 3TOT e MEeTO MOXXHO NPUMEHSTh, KOr4a pe3yNbTUPYIOLWAs BbIXOAHAA XapaKTe-
PUCTUKA NepecekaeT KPUBYKD nNpeaesibHOM WHAOAYKTUBHOCTM ON11 WUCTOYHUMKA C JNIMHEMHOW W NPSMOYIronbHOW
XapakTepucTukon. Ecnn gaxe npm camom HU3KOM 3HaA4YEHUN MHAYKTUBHOCTU Ha gnarpammax (0,15 mIMH) KpuBble COOTBE-
TCTBYIOWMX npegeno Ha gnarpamme |IC npeBblileHbl, pekomeHayeTcH npumeHaTb anarpammel [IB. Ecnn atm npeaensl
TaKKe NpeBblleHbl, Torga KoMoMHaLUus He siBnsieTcs nckpobesonacHom Takke n ans rpynnsoi |B.

C.3.3 [ononHuTernbHblIe KOMMEHTAPUM OTHOCUTENbHO MEeTOAVKN NPUMEHEHUSA BbIXOOAHOW XapaKTePUCTUKN

MeToauka oueHkn be3onacHocTn coeguHeHnn nckpobesonacHbiX uenewn, onncaHHasa B C.3.1 n C.3.2, co3gaHa Ha
ocHoBe hyHOaMeHTanbHbIX UCCnegoBaHnnm u pacdeta mogenen. Mertop pacyerta gaert pe3ynbTaThl, OTNUYaoWwmnecs oT
NnpUBEAEHHbIX B Npeablaywem oTHeTe.

Bonee BbICOKME 3HAYEHUA EMKOCTU AONYCTUMBbI B AMana3oHe HU3KOro HanpskkeHus. [insa bonee BbICOKUX 3HAYEHUN
HanNpsXXeHWs pasHnua MoXeT gocturaTtb KoapdpunuymnerHTa 3. B otnndmne oT gnarpamMmm B Npeabiaylem oT4HeTe npeaenbHas
KpuBasi 4ns YncTo pe3ncTMBHON Llenu He nokasaHa Ha pucyHkax C.7 n C.8, HO OHa nNo CyTu onpeaenseTcs no 4onycTumMmomy
3HAYEeHUIO MHOYKTUBHOCTU. KpOMe TOro, 34eCb HaxoadaTcs npegaenbHble KpUBbIE AN NMMHENHbBIX UCTOYHUKOB. 3a UCKIToYe-
HWEM 3TOro, rpaPuUIeckum MeTo B LENMOM OCTAETCH TAKUM XKe.

[‘padhnyecknn mMetToa OCHOBAH HA CHUXEHUW pPeanbHOWN XapakTEPUCTUKU UCTOYHUKA B aDCTPAKTHOM NMMHEWHOM
NCTOYHUKE N UCTOYHUKE C NPAMOYIONbHOW BbIXOAHOW XapaKTEPUCTUKON N CPAaBHEHNN C COOTBETCTBYHOLWMMU NpeaesibHbIMA
KPUBbIMU. TONBKO B Criydae, ecnm Paktnyeckas XxapakrepncTmka NCTOYMHUKA NMHENHAA U NPSAMOYTonbHas, Ko punum-
eHT 6e30MacHOCTU CrapaHTUPOBAHHbIM 3Ha4YeHneM 1,5 moxeT ObiTb BbiBEAEH Mo gnarpamme. Ins HekoTopbiX bonee cnox-
HbIX MCTOYHUKOB MOXET ObiTb MOME3HO NOCTPOUTL OrmMbatoLyo NMHEVHYIO UK NPAMOYIONbHYIO XapakKTEPUCTUKY, HTO
NO3BONINT COXPaHuUTb KoahdpunuymeHT 6e3onacHocTn. PeanbHbin KO3 dUUMEHT 0e30nNacHOCTU MOXET ObiTb HECKONbKO
HUXe (HO Bcerga Boiwe 1), eCnu ncnonb3yoTest 06a npeaenbHbIX KPUTEPUS. ITO pe3ynbTaT NpeodpaszoBaHns PakTUHECKnX
YCINOBUN B LLENW, NCNOTNBb3YEMBIX B MPOCTOM rpadunyveckom metoge. o obwemy MHEHNIO CNeLnanncToB, 3TO NPUEMITEMO,
KOrga paccmaTpmBaloTCsa YCTaHOBKM A5 30HbI knacca 1.

[1pn npumeHeHnn gnarpamm, npmeBeaeHHbIX Ha pucyHkax C.7 n C.8, Bcerga yunTbiBaeTCH B3aNMO4ENCTBUE NHO VK-
TUBHOCTU M €MKOCTU (CMELWaHHas uenb). Ty METOAUKY TaKXKe criegyeT NPUMEHATb AN KOMOMHALUMKN YNCTO NMHENHbIX
Lenen (BbIXOAHAsA XapakTepucTuka B COOTBETCTBUM C pucyHkom C.1a). YKaszaHHbIN METOA He AenaeT pasnuynum Mmexay
coCcpeaoTOYEHHON MHAYKTUBHOCTbLIO U EMKOCTBIO U MHOYKTUBHOCTBIO UM EMKOCTBIQ, BbIBEAEHHBIMW HA OCHOBE pacnpeae-
NEHHbIX NapamMmeTpoB Kabens. Ecnn ncnoneaytotes kabenu co Bpemenem nepegadm Ao 10 MKc, CornacHo CywecTBYHOWEMY
MHEHMIO, TAKOe pasnuyne He siBNsieTcs HeobxoanmbiM. PacyeT, OCHOBaHHbIM HA COCPEAOTOHEHHbIX 3neMeHTax, OCHOBaH
Ha 6e30nacHOCTU U, B OTNNYMNE OT paHee NMPUMEHSBLUMXCH METOOO0B pacyeTra, He UMeeT CEepPbe3HOro orpaHnYeHus Ha
NPaKTUKe.

[TpenmyLecTBO 3TON METOAUKN COCTOUT B TOM, YTO BCE [laHHbIe, OTHOCALWMECH K 6€30NacHOCTU, MOXHO B3SiTb U3
OQHOW AnarpamMmmbl. Tem He MeHee, HeE0BXoaMMO NPOBECTU AONONMHUTENBbHOE CPaBHEHNE MAKCUMabHOIO 3Ha4YeHUS Hanpsi-
XKEHUS XONOCTOro Xo4a n MakCMmMarnbHOro 3Ha4eHUs eMKOCTU B cooTBeTCTBUM ¢ Tabnnuen A.2 MOK 60079-11, NnOCKONbKY B
HEKOTOPbIX Cry4asx no ONMCaHHOW 34eCb METOAMKE NONy4vatoT bonee BbICOKOE 3HAYEHNE A0NYCTUMON EMKOCTIU. Toraa 3Ha-
yeHusi cneayet B3ATb 3 MOK 60079-11, uTobbl n3bexaTtb HeaopasyMeEHUs.

3Ha4YeHuns, NoNyyYeHHble AN MakcumMmarnbHO OOMNYCTUMbIX BHELWHUX UHOYKTUBHOCTU U €MKOCTU, — 3TO 3HAYeHus,
NPUMEHNMbIE AN BCen KOMBUHaUMK, TO eCTb A0MKHbI ObITb Y4TEHbLI 3HAYEHUSA UHOYKTUBHOCTN M EMKOCTU BCEX OTAENBbHbIX
YCTPOUCTB, AENCTBYIOWMNX HA BHELLHUX KOHTaKTax.

MeToguka pacyeTa, NICNonb3oBaHHaA Ha guarpammax, NnoKasbliBaeT OTCYTCTBUE 3HAYUTENBHbLIX CUCTEMATUYECKUX
OTKNOHEHUW OT Pe3ynbTaToB, NOMYYEHHbIX MNPU UCNbITAHUAX HA BOCNNaMeHeHNe BO BPEMS BbINONMHEHUA HAYYHO-UCCe0-
BaTENbCKUX MNPOEKTOB. VI3BECTHO, YTO NMOrpeHOCTb MHOMUX Pe3ynbTaToB U3MepPEHN HaxoanTcea B npeagenax 4o 10 %.
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[TpnumHa 3aknyaeTcs B METOAE UCMBITAHMU U CAMOM MCKpoobpa3syowem mexaHname. CUnTaeTcst, YTo NpeacTaBneHHbIv
30ecb MeToq gaeT HebonbLlne OTKITOHEHUS.

C.4 UnnwocTtpauma meToauMKM NpUMeHeHM BbIXOAHbIX XapaKTepUCTUK C MOMOLLLIO NpuMepa

B npumepe, nokazaHHOM Ha pucyHke C.4, aHann3artop ¢ yCUunuTenem ycTaHOBIMEH B ONacHOW 30HE U NonydaeT nuTa-
HUe OT nckpobeszonacHoro nctovHmka nutaHus (1). BeixogHon curnan nckpobesonacHoro yeunnutens (0...20 mA) nogaercs
Ha nHaukaTop (11) n nnotrtep (111).

11 111

LNNE X7 |°

I I
I 1V
3
/1
CnoxeHne 3Ha4YeHNN ToKa/HanpsXKeHus

[MloacoeanHeHHas uenb Ex b 11B
P,=19B1,U,=28,7BI,=264 A, L,=0,5MIH, C, =400 HD

6

1T — aucnertyepckas; 2 — KOMMYTALUMOHHBLIM 3an; 3 — nnowaaka (B3pbiBoonacHasa 30Ha); 4 — MakCuMalbHble onepauuoHHO-NACCUB-
Hble 3HAYEeHUA HA UHOUKATOPE: NMMHenHble xapaktepuctukn 12B, 133 MA, 0,4 BT, 5 — MmakcumanbHbIe onepaLnoHHO-NAaCcCUBHbIE 3HavYe-
HUA HA 3anUCbIBAKOLLEM YCTPOUCTBE. NUHEeNHasn xapakrepuctuka 1 B, 31 mA, 10 mBT; 6 — MakcumanbHble 3HAYEHUA ONA UCTOYHUKA
nutaHusa: Exib lIB 15,7 B, 1T00mA,; 1,57 BT L, <1 Ml H, C, < 650 H® — npAMOyYronbHble XapakTepUCTUKKU PETryNIMPOBaAHUA TOKA 3NEKTPOHU-

KW, / — aHanu3aTtop ¢ ycunutenem (uckpobesonacHoe obopyaosaHue)

PucyHok C.4 — [pumep coeanHeHuns

AHannaatop — 3170 nckpobesonacHoe 060pyaoOBaHME; UCTOYHUK NMUTAHUSA, MHOUKATOP U NMNOTTEP — CBA3AHHOE
obopyagoBaHue B 3HaveHumn, npuHsatom B MOK 60079-11. TNpun HopmanbHOW paboTe TONbKO CETEBOE NUTAHNE — AKTUBHbIN
MCTOYHUK, @ UHOVMKATOP U MNOTTEP — NACCUBHbIE NCTOYHUKU. OAHAaKOo Ansi oueHKM 6e30nacHoOCTU B KavecTBe BAa30BbIX MPU-
HATbI CAMbl€ BbICOKME BO3MOXHbIE 3HAYEHUS N3 CBUAETENBCTB 00 UCNbITAHUN, OTHOCSLLNXCH KO BCEM TPEM YCTPOUCTBAM B
YCINOBUAX HENCNPABHOCTMW.

[lpeacraBneHa cneaytowasd MHPoOpMaUna:

| NcTOYHMK NnuTaHus

Brixon ¢ Bugom 3awmtel Exib lIB.

MakcnmanbHble 3HAYEHUS:

U, = 15,7 B;
1, =100 mA;
P, =1,57BT;
L, =1wMIH;
C, = 650 HD.

[TpsamoyronbHas BbIXOgHas Xapakrepuctuka (pncyHok C.1¢).
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Il MnankaTop
Bxoa ¢ Bnaom 3awmtel EXIb IIC.
MakcnmanbHble 3HAYEHUSA:

Uy = 12 B;

1, = 133 MA;

Ps = 0,4BrT;

L, =1,8MlIH;

Co = 1,4 MKOD.

IlnHennas BbIxogHas xapakrepuctunka (pucyHok C.1a).
Il TlnoTTep

Bxoa c Bugom 3awmtel EX1b |IC.
MakcumanbHble 3HaYEeHUS:

U, =12B;

1, =31 MA;
P, =10mBT;
L, =36MIH;
C, = 200 MKD.

IlnHennas BbixogHas xapakrepuctuka (pucyHok C.1a).

[1pu ycTpoucTBe uenu, Kak nokasaHo Ha pucyHke C.4 n B 3aBUCUMOCTU OT YCITOBUU HEUCTIPABHOCTU B aHanmn3aTope,
3HaYEeHUS HAaNPsKEHNN U TOKOB MOTYT CKIaabiBaTbCs, Kak NokasaHo Ha pucyHke C.2e. hgnBuayarnbHble XapaKTEPUCTUKU U
OBE CYMMAapPHbIE XapaKTepPUCTUKN Ans 4obaBneHnsa HaNPsi>KeHUA U TOKa NoKasaHbl Ha pucyHke C.5.

U, B

30

28,7
N\

N
..

1 |,
0
31 100 133 200 264 300 I MA

PUCYyHOK C.5 — CyMmmMapHble XapakTepucTuKn Lenu, npeacraBneHHon Ha pucyHke C.4

ns npoBepkn nckpobeszonacHoCcTn Ha pucyHke C.8b npeacTaBneHbl CyMMapHbIe XapaKTEPUCTUKU, OTHOCALLMECS K
CNOXeHWto 3Ha4YeHn HanpsikeHnsa u Toka (noarpynna l1B, L = 0,5 mIMH) (pucyHkun C.6aumn C.6b).

Yrnosast To4vka npun 18,7 B n 100 mA Ha KpMBOW CNOXEHUA HANPSXKEHNA, OHMEBUOHO, SIBNAETCH KPUTUYECKOU TOY-
KO — OHa pacnonoXxeHa bnumxe BCero K 4onyctmmMmon MHAYKTUBHOCTU MCTOYHMKA C NPSMOYTONbHOW XapakKTEPUCTUKON , HO
HEe JOCTUraeT ero. B aTon Touke goCTUraeTcs TEOPETUHECKU CaMO€ BbICOKOE 3Ha4YEeHNE MOLHOCTH, paBHoe 1,9 Br.

[ToCcKONbKY 06€ pe3ynbTUPYICLLME XapaKTEPUCTUKN KOMOMHALMKN HE NEPECEKAOT KPUBbLIE 4ONYCTUMON MHOYKTUBHOC-
™ ANA NCTOYHUKOB C NTIMHEVNHOUW U MPAMOYTONibHOW BbIXOO4HOW XapakTepuctukon Ha pucyHkax C.6awn C.6b, pesynbTaTt ncnebi-
TaHUs Be30MacHOCTU NOMOXUTENbHbLIW. [ANsa MakCMmManbHOro 3HadeHus HanpsbkeHus (28,7 B) pesynbtupytowen
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MaKcuManbHasa UHOYKTUBHOCTb AN UCTOYHMUKA C NPAMOYIrOoNbHOW XapaKTEPUCTUKON

300 HO
500 HO

1 MK 2

2 MKO

5 MKOD 1
10 MKOD

M
D

1 MK 2

2 MKO®

MOXET ObITb ycTaHoBneHa Ha ypoBHe 400 HO. Ecnn npoBeputb no Tadbnuue A.2 MOK 60079-11 3HaveHune 28,7 B ana noa-
5 MK® 10

roynnbl [1B, gonyctumoe 3HavyeHmne eMkocTm 6yaeTt paBHo 613 HP — To ecTb OHO ByaeT Bbllle YCTAHOBNEHHOMO 3HAYEHUS

XapakTepUCTUKN B AaHHOM NpumMepe MakcumMmarbHO AonyCcTUMasa eMKOCTb KOMOUHaLUKU U3 cepumn KpuBbIX Ha pucyHke C.ob
400 HO.

[OCT P MOK 60079-25

300 HO
500 HO
10 MKO

al
O
>

1

MaKkCUManbHass MHOYKTUBHOCTb ANSA

- 2

Y

MakCcumManbHasag UHOYKTUBHOCTb ANSA UCTOYHUKA C MPAMOYrOofibHOW XapaKTepUCTUKOW
MCTOYHUKA C MMHENHOWN XapaKTepPUCTUKOU

b — CnoXeHne 3HavYeHUN Hanps>XKeHns
PucyHok C.6 — CnoXeHue 3Ha4eH ToKa Unn Hanps>kKeHnsa ang npumMmepa, npusegeHHoro Ha pucyHke C.4
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"lony4yeHHble 3Ha4YeHNA a4ns KombuHaumm crnegytome;
logrpynna llB.
MakcnmanbHble 3Ha4YEeHWA:

U, = 28,7 B;
1, = 264 MA;
Ps=1,9BT;
L, =0,5m;

C,=400HD

[ToCKONbKY B AaHHOM npuMmepe ckpobesonacHble BXOAbl U BbIX0A4bl CBA3AHHOIO 060pyaoBaHns (MCTOHYHUK MMTaHUS,
MHOWKATOP U NNOTTEP) HE UMEKDT IPPEKTUBHBIX BHAYEHUN MHOYKTUBHOCTU UINN EMKOCTU, MaKCUMalbHbl€ 3HA4YEHUSA EMKOC-
TM UTU MHOAYKTUBHOCTU MOXHO MCMONb30BaTh A5 NCKpobeszonacHoro obopygoBaHus (aHanmn3aTtop) n Ansa coeguHUTE N b-
HbIX Kabenen.

C.5 Pesome

[Tpy NPOEKTUPOBAHUN N MOHTaXe NU3MEPUTETbHBIX N TEXHOITOTMYECKUX YCTAHOBOK B XMMUYECKON U HEPTEXNMUNYEC-
KOW MPOMbILNMEHHOCTU YacTo BbiBaeT HEOBXOANMO KOMBUHMPOBATBL HECKOIBKO CEPTUPUNLIMPOBAHHbLIX eANHNL 060pYya0Ba-
HUS C NCKPODHEe30nacHbIMU LIEMSAMMN.

[TpaBuna yctaHoBKKW, onucaHHblie B MOK 60079-14, no3BonsoT paspaboTymnky, MOHTXHUKY U ONepaTopy aMeKTpu-
YECKOW YCTAHOBKM B OMNACHOW 30HE COCTaBMNATb Takne KoMoOmHauum nog cOOBCTBEHHYIO OTBETCTBEHHOCTb, €CNU OCYLLE-
CTBISETCH MNPOBEPKA pacCHETOM U n3MmepeHnem besonacHocTn coeanHeHns. INockonbky onepatop 0ObIMHO HE UMEET
BO3MOXHOCTEN AJ15 NPOBEPKN NU3MEPEHNEM (ONepaTop HE UMEET HEODXOANMOro 0BopyaOBaHUSA), OH MOXET MPUMEHATD
noaxoasuwyto metoauky pacderta. B MOK60079-14 npeacrasneHa metoguka, KOTopast MOXeT NMPUMEHATBCHA TONMbKO B OTHO-
LLEHUN NCTOYHUKOB C YNCTO NIMHENHBIM BHYTPEHHUM COMNPOTUBITIEHNEM, HO AAXe 3TO HE MO3BONAET BO BCEX Cly4asiX Nosy-
4ynTb Oe3onacHble kKoHurypauum. OgHAKO Ha MPakTUKe YacTo BCTPEYarTCs WUCTOYMHUKM C  HENUWHEWHbIMU
XapakTepucTmkamm n 40 HACTOSALWEro BpeMeHn KOMOMHAUNIO TakKnX UCTOYHUKOB OblNO BO3MOXHO COCTaBUTb TOMNbKO C
NOMOLLbIO UCMbITATENBHOW NabopaTopumn.

B cBA3n ¢ aTum bbin paspabotaH metof, KOTOPbIY NO3BONSAET OUEHUTL C MOMOLLLIO AnarpamMmm Be3onacHOCTb KOMOU-
HaUWUM CeTEN, BKITIOYaALWMX B CEDA NMMHENHBbIE M HENMHEWHbIE Uenn. OnncaHHas 34ecb METOAUKA MNPUMEHMMA K 0D0pya0Ba-
Huto nogrpynn 1B w lIC gns onacHom 30HbI KNnacca 1.

OcHOBHasa Yactb METOANKN — rpadpnyeckoe CyMMUpPOBaHNE 3HAYEHUIN BbIXOOHbIX XapaKTepUCTUK NCNOTIb3YyEeMbIX
NCKPOBE30NaCHbIX UCTOYHUKOB. Pe3ynbTUpyowme XapakTePUCTUKN 3aTEM BbIHYEPHMBAKOTCH HA COOTBETCTBYIOLLEN AMar-
pamMMme, Mo KOTOPON MOXHO OLUEHUTb PE3NCTUBHbLIE, UHAYKTUBHbLIE, EMKOCTHbIE N KOMOMHUPOBAHHLIE LEeNn (TO €CTb NPW
OAQHOBPEMEHHOWN MHAYKTUBHOU N €MKOCTHOWN Harpy3ke). CywecTBEHHOE MPEUMYLLECTBO 3TOWN METOAMKN 3aKNOHaAETCsH B
TOM, YTO BCSA MHCDOPMAaLKNA U NpeaernbHble YCNOBUS, OTHOCALWMECSH K AAHHbBIM NO 6&30MacHOCTU, MOTYT ObiTb B35ITbl U3 O4HOW
anarpammbl. Heobxoammein koadduumeHT besonacHocTn 1,5 yxXe npeaycMoTpeH Ha gnarpammanc.

C.6 Ouarpammbl

Onarpammy Ha pucyHke C.9 MOXHO CKONUpOBaTb Ha NPO3paqHyto 0OCHOBY. MOXXHO BbIMEPTUTE CAMOCTOATENBHO pac-
CUMTaHHbIE gnarpammsbl 4Ns CYMMbl 3HAYEHUN HANPSDPKEHNA U TOKA U HANOXWUTb Ha pasHble npeaenbHble gnarpamMmmel (B
0b6bIvHOM MacwTabe) ansa oueHkn. Hmxe npmeeaeHbl NnpeaenbHble gnarpammsel B COOTBETCTBUM € Tabnuuen C.2 B 06Lwem
macwTtade n B oNnTMMmM3npoBaHHOM MmacluTabe.
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1T — MakcumanbHaga MHOYKTUBHOCTb AONA UCTOYHMKA C NPAMOYIOfbHOW XapakKTEPUCTUKOW, 2 — MaKCcuManbHasa WHOYKTUBHOCTb ANA
MCTOYHMKA C NMMMHENHOWN XapaKTEPUCTUKOW

C.7a — Nunarpamma gnsi 3HadeHust 0,15 mlMH
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1T — MakcumanbHaa MHAOYKTUBHOCTb ANA UCTOYHUKA C NPAMOYIrofibHOU XapaKTePUCTUKOU;, 2 — MaKcumManbHas UHOYKTUBHOCTb AON4
MCTOYHUKA C TIMHENHOU XapaKTEPUCTUKOWU

PucyHok C.7a — [uarpamma anga sHadeHund 0,15 Ml H (npogonxeHue)
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1 — MakcumanbHaa UMHOYKTUBHOCTb ANA UCTOYHUKA C MPAMOYrofibHOU XapaKTepUCTUKOU; 2 — MaKCcumMmanbHaa UHOYKTUBHOCTb ONA
MCTOYHUKA C NMMHENHOW XapaKTEPUCTUKOW

C.7b — Nunarpamma ans 3HadeHunsa 0,5 mIMH
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MaKCUMAlJlbHAA WHAYKTUBHOCTb AJ1A UCTOYHUKaA C TIPAMOVYIOJIbHON XadPaKTEPUCTUKOMU,

1

MCTOYHMKA C IMHEWHOW XapaKTEPUCTUKON

PucyHok C.7b — Hdunarpamma anga sHadeHusa 0,5 Ml H (npoagonxeHue)
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MCTOYHUKA C IMHENHOWU XapaKTepPUCTUKOW

C./c — Ounarpamma gns 3HadveHuna 1 mIMH
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PucyHok C.7c — [duarpamma ans 3HadeHus 1 mIH (npoaorkeHne)
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