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Mpeancnoeue

Llenv v npuHumMnbl cTaHaapTusaumm B Poccniickon Pegepavumn yctaHoBneHbl PegepansHbiM 3aKkOHOM OT
27 gekabpsa 2002 r. Ne 184-93 «O TexHUYecKoM perynupoBaHnny, a npasuna npuMeHeHust HauMoHabHbIX
ctaHgapToB Poccuiickoin deaepauum — MOCT 1.0—2004 «CrangapTtusaums B Poccuiickon depepaumn.
OcHOBHbIE NONOXEHWUsI»

CBepeHusi o cTaHpapTe

1 MOArOTOBIIEH ABTOHOMHONW HEKOMMEPYECKOW HaLMoHanbHOW opraHusaumen «Ex-ctaHgapT»
(AHHO «Ex-ctangapT»)

2 BHECEH TexHu4yeckum komuteToM no ctaHgapTtnsaummn TK 403 «BspbiBosaluyuiieHHoe 1 pyaHUuYHoe
anekTpoobopyaoBaHue»

3 YTBEP>XJEH VW BBELEH B JENCTBUE Mpukasom deaepanbHOro areHTCTBa o TeXHMYeckoMy pery-
nMpoBaHuWio U MeTponorum ot 21 okTsi6pa 2008 r. Ne 266-cT

4 HacToswmin cTaHgapT WAeHTUYeH MNpPOoeKkTy BTOPOro M3gaHuA MeXAyHapoaHOoro craHgapTta
M3K 60079-25 «BspbiBoonacHble cpegbl. Yacte 25. UckpobeszonacHble cuctembl» (pr IEC 60079-25
«Explosive atmospheres — Part 25: Intrinsically safe systems»).

Mpu npUMeHeHNW HacTosALLIero cTaHAapTa peKoMeHAYeTCsl UICNOoMNb30BaTb BMECTO CChIMOYHbIX MeXayHa-
POAHBIX CTaH4apTOB COOTBETCTBYIOLIME UM HauvoHarnbHble cTangapTel Poccuiickon ®egepaumn, ceegeqHns o
KOTOpPbIX NPUBEAEHbI B NPUNOXeHNN J

5 BBEJEH BMNEPBbIE

Urpopmayus 06 usmeHeHUsIX K Hacmosilemy cmarndapmy rnybrukyemcsi 8 exxe200H0 u30asaeMoM yKa-
3amene «HauyuoHanbHbie cmaHdapmel», @ Mekcm U3MeHeHUll U rornpasoK — 8 eXeMecCsYHO u3dasaeMbix
UHhOpMaUUOHHbIX ykasamersx « HayuoHansbHeie cmaHdapmbly. B criydae nepecMmompa (3aMeHsl) unu omme-
Hbl Hacmosiujeao cmaHO0apma coomeemcemayioujee yeedomieHue bydem onybIluKo8aHo 8 exxeMeCcsyHO u3da-
8aeMOM UHhopMalUUOHHOM yKa3amerne «HayuoHansHbie cmaHOapmei». Coomeemcemeyiowast UHgbopmauusl,
y8eOoMIIeHUST U meKembl pasMelaromesi makxe 8 UHopMayUoHHoU cucmeme obuiez0 rofib308aHuUss — Ha
ogbuyuansHomM calime ®edepasibHO20 a2eHmMemea ro MexHU4YeCcKoMy peayriuposaHUro U Memporsioauu 8 cemu
UHmepHem

© CtaHgapTtuHdopm, 2009

HacTtoawumn ctaHaapT He MoXeT 6bITb MONHOCTLIO UMM YaCTUYHO BOCNpoOU3BedeH, TUpaXmnposaH 1 pac-
NPOCTpaHeH B KayecTBe ouLmnansHoro usgaHns 6es paspelueHns PegepanbHOro areHTCTBa Mo TEXHUYECKo-
My perynmposaHuio M MeTponornmm
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FOCT P M3K 60079-25—2008
BBegeHue

Hactoswmin ctaHgapT wAeHTUYeH TMPOeKTy BTOPOro U3daHus MeXAyHapoOHoro craHgapTa
MO3K 60079-25 «BapeiBoonacHbele cpeabl — YacTe 25: WckpobesonacHele cuctembl» (pr IEC 60079-25
«Explosive atmospheres — Part 25: Intrinsically safe systems»), Bxogsiiemy B komnnekc ctaHgaptos MK,
pernaMmeHTUpyloLWwmnx TpeboBaHNs K B3pbIBO3aLLMLLEHHOMY 3r1eKTpoobopyaoBaHUIo. Y CTaHOBIEHHbIE B CTaH-
napTte TpeboBaHuA obecneunBaoT COBMECTHO CO CTaHA4apTaMu Mo Buaam B3pbIBO3aLLMTEI 6€30MacHOCTb Npu-
MeHeHWA 3aNekTpoobopyaoBaHUs Ha ONacHbIX NPOM3BOACTBEHHbIX OB bEeKTax.

MpoekT BTOpOro nsagaHus ctaHaapta MOK 60079-25, Ha ocHOBe koToporo paspaboTaH HAaCTOSALLMIA CTaH-
4apT, BBeeH B MexayHapoaHyto cuctemy cepTtudpukanmm MOK Ex n eBponeiickyto cuctemy ceptudmkanum Ha
ocHoBe [InpektumBbl 94/9 EC.

HacTtoswuii ctTaHaapT coaepunt TpeboBaHMs K KOHCTPYKLIMU 1 oLeHKe UckpobesonacHbIX anekTpuiec-
KMX CUCTEM C BUAOM 3alUMThl «MCKpobesonacHas anekTpudeckas uenb "i'y, npegHasHavyeHHbIX Ans npumeHe-
HMA NOMHOCTbLIO MMAWM YacTMYHO BO B3PbIBOOMACHBIX cpedax kak obopyaosaHue rpynnel | v Il unn B cpegax,
coAepalluX B3pbIBYATYHO Nbifb, kKak obopyaosaHue rpynnsi 1.
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HAUWOHANBbHBIA CTAHBJDAPT POCCUUCKOW OSGEOEPALUWUMU

B3pbiBoOnacHble cpeabl
YacTtb 25
UCKPOBE3OINACHbIE CUCTEMbI

Explosive atmospheres. Part 25. Intrinsically safe systems

Hara BBegeHna — 2010—07—01

1 O6nacTb NnpUMeHeHus

HacToswmin ctanaapT coaepxuT cneumarnbHele TpeboBaHUs K KOHCTPYKLMM 1 OLeHKE MCKPoBe30onacHbIX
3NEKTPUYECKNX CUCTEM C BUAOM 3alUMThI « MckpobesonacHasi anekTpudeckas Lenb "i"», npeaHasHayveHHbIX Anst
NPUMEHEHUS MOSTHOCTLHO UMMM YaCTUYHO BO B3PBIBOOMNACHKIX ra30BbIX cpeax kak obopyaosarue rpynnsl lunmll
11 B cpefax, cogepxallnx B3pbiBYaTYHO Nblfb, kak obopyaosaHue rpynnel [l CTaHaapT npegHasHadeH ans
paspaboTynKa CUCTEMBI, KOTOPBIA MOXET ObITb M3rOTOBUTENEM, CMELNANNCTOM-KOHCYIbTaHTOM UM LUTATHbIM
COTPYAHNKOM KOHEYHOTO Norib3oBaTens.

HacToswwi ctaHgapT gononHsaeT u nsmeHsieT obwme tpebosaHns MOK 60079-0. B criyuae npoTusope-
ynst Mexxay TpeboBaHnaMUM HacTosiLero ctaHgapTa n MOK 60079-0 TpeboBaHUs HAaCTosLEro cTaHaapTa ume-
0T NpenMyLecTBEHHOe 3HaveHue.

HacTtosiwmin ctangapt gononHsier MOK 60079-11, Tpe6oBaHUsA KOTOPOro OTHOCATCS K 3NEKTPUYECKAM
YCTPOWCTBaM, UCMOSb3YyeMbIM B UICKpOoDe30nacHbIX aNeKTPUYECKUX CUCTEMAX.

TpeboBaHWsA K MOHTaXy cucTeMbl rpynnbl |1, CKOHCTPYMPOBAHHOI B COOTBETCTBUM C HACTOALLMM CTaHaap-
ToM, onpeaeneHsl B MBGK60079-14.

2 HopmaTuBHbLIe CCbINKU

MpuBeaAeHHbIEe HUXE AOKYMEHTI SABMAOTCS 0bs13aTenbHBIMU AN NIPUMEHEHNS HACTOoSILLEro cTaHaapTa.
[na goKymMeHTOB ¢ AaToin onyGriMKoBaHUs MPUMEHSIFOT TOSLKO YKasaHHble u3gaHus. B Tex cnyyasix, koraa gata
onybnuKoBaHUsi He ykasaHa, NpuMeHsieTcs nocfnegHee uM3gaHue NpUBEAEHHOro AOKyMeHTa (Bkitoyas Bce
nonpasku).

M3K 60060-1 MeToabl UCMbITAHUS BbICOKMM HanpsbkeHnem — YacTtb 1: O6Lwime onpedeneHus U Tpe-
60BaHNSA K UCTIbITAHUAM

M3K 60079-0 3nekTpuyeckoe obopyaoBaHuMe Ansi B3pbiBoonacHbIX razoBbix cpeg — YacTte 0: O6wne
TpeboraHus

M3K 60079-11:2005 3nekTpudyeckoe 0bopyaoBaHmne Ans B3pbIBOOMNAaCHbIX ra3oBbixcpeg — YacTb 11:
UckpobesonacHas anekTpuyeckas Lienb «i»

MO3K 60079-14:2002 BDnekTpuyeckoe obopynoBaHue ans B3pPbIBOOMACHLIX rasoBbIX
cpen — YacTb 14: OneKkTpoyCcTaHOBKM BO B3PbIBOOMACHbIX 30HAX (KPOME MoA3eMHbIX BbipaboTok)

M3K 61158-2 lNepenayva LndpOoBLIX AaHHLIX AN U3MepeHus 1 ynpasnexdna — LWuHa ana npumeHeHua
B crcTeMax ynpasrieHWsi NPOU3BOACTBEHHBLIM NpoLeccoM. HacTb 2. TexHudeckme XxapakrepucTukn pusndec-
KOro ypoBHs U paboyee onpegeneHue

M3K 60529 CreneHb 3awwmThl, obecneunsaemas obonoyvkamu (kog IP)

U3paHve opmumanbHoe
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3 TepMuHbI M onpeneneHus

B HacTosleM cTaHaapTe NpMMeHeHbl crneayowmne TepMUHbLI ¢ COOTBETCTBYOLIMMW onpeaeneHnamu,
oTHocALMecA K uckpobesonacHbIM anekTpudeckum cuctemam. OHW AONOSHAOT onpeaeneHns, NpuseaeHHbIe
8 MOK60079-0 u M3IK 60079-11.

Mpumeuyanune— JononHutenbHble TEPMUHbLI M ONPeAeNeHns, OTHOCALWMNECH K B3PbIBOONACHBIM Cpeaam, Npu-
BeAeHbl B rnaee 426 MexayHapoaHoro anekTpoTexHuyeckoro criopaps — M3K 60050(426).

3.1 uckpobezonacHasa aneKkTpuuyeckas cucrtema (intrinsically safe electrical system): Fpynna coegu-
HEHHBIX MeXAay cOBOI 3NeKTpUIECKNX YCTPOUCTB, 0O6pasyoLMX 3MeKTPUYecKyo CUCTEMY, B KOTOPLIX Lieny Unn
YacTuuenein, npegHasHavyeHHbIe 41151 UICMIONb30BaHMUS BO B3PLIBOONACHON cpefe, ABNATCA NCKpobesonacHbI-
MK Lenamu.

3.1.1 cepTudmuupoBaHHan uckpobezonacHas anekrpuyeckasn cucrema (certified intrinsically safe
electrical system): UckpoGesonacHasi aneKkTpuyeckasi cucTeMa, Ha KOTOpYIo BbldaH cepTudukat cooTse-
TcTeua M3K 60079-25.

3.1.2 HecepTudMLUpoBaHHana UCKpobGezonacHas anekTpu4yeckan cucrtemMa (uncertified intrinsically
safe electrical system): UckpobesonacHas anekTpuyeckas cuctema, snekTpuyieckue napameTpbl KOTOPOW, a
TaKkke anekTpuieckue n pusnydeckne napameTpbl ee BHyTPEHHe NPOBOAKN COOTBETCTBYIOT MapameTpam cep-
TUDULMPOBAHHOTO MCKPOGEe30nNacHoOro, CBA3aHHOIO, NPOCTOro anekTpoobopyaoBaHUs, UTO NO3BONAET cae-
naTb BbIBOA O TOM, YTO UCKPOBE30NacHOCTb TaKoW CUCTEMbI COXpaHsieTCs.

3.2 TexHU4eckoe onucaHue cucrteMmsl (descriptive system document): [JoKyMeHT, B KOTOPOM nepe-
YncneHbl aNeKTpUYeckne yCTpoONCTBa, BXOASILUME B COCTAB CUCTEMBI, U NpUBEAEHbI UX 3NeKTpudeckue napa-
MeTpbl M MapaMeTpbl BHYTPEHHEeN NPOBOAKA.

3.3 paspaboTuuk cuctemsl (system designer): Jluuo, oTBevaloLLlee 3a TEXHUYECKOe onnucaHue cucTe-
Mbl, 06ragatoLlee COOTBETCTBYOWEN kBanudukaLMein Ans BuINONHeHUs 3adayn U HafieneHHoe NOSTHOMOYUS-
MW BbILLECTOSILLEro pyKOBOACTBA NPUHUMaTh Ha cebs npeanucaHHble emy obsizatenscraa.

3.4 makcumanbHan eMkocTb kabens (C;) (maximum cable capacitance): MakcumanbHoe 3HaveHne
€MKOCTW CoeaNHUTENLHOTO kKabens, KOTopbIA MOXeT ObITb NoAcoeAuHeH K uckpobesonacHo uenu 6e3 Hapy-
LUeHWs nckpobesonacHoOCTU.

3.5 mMakcMManbHasa MHAYKTUBHOCTL kabens (L) (maximum cable inductance): MakcumarnbHoe 3Ha-
YeHue MHAYKTUBHOCTU COeAUHUTENbHOTO Kabensi, KoTOPbIN MOXeT BbITb NoAKNHYEH K uckpobesonacHo! Lienu
6e3 HapyLleHust uckpobesonacHoOCTU.

3.6 MakcMManbHOe OTHOLIEeHMe MHAYKTUBHOCTM kabens k ero conporusnexHuto (L /R_) (maximum
cable inductance to resistance ratio): MakcumarbHoe sHaueH1e OTHOLIEHNA UHAYKTUBHOCTY (L) K cONpoTUB-
nexuto (R,) coeamMHUTENBHOTO Kabernsi, KOTOPbIil MOXeT BbITb NOAKNIOYEH K UckpobesonacHon Lenu 6es Hapy-
LUeHMs UICKpOoDe30nacHOCTM.

3.7 nuHenHbIN UcTOYHUK NUTaHuA (linear power supply): VICTOMHUK NUTaHUA, 3HaYeHUe BbIXOOQHOIO
TOKa KOTOPOro ycTaHaBMnvMBaloT pesucTopoM. BeixogHoe HanpsbkeHue CHUXKaeTCA NIMHENHO C yBeNIMYeHneM
BbIXOAHOrO TOKa.

3.8 HenuHelHbIN UCTOYHUK nuTaHuA (non-linear power supply): UCTOMHUK NUTaHWA, Y KOTOPOro
BbIXOAHOE HarnpsbKeHWe U BbIXOOQHOW TOK CBSI3aHbl HENMHENHON 3aBUCUMOCTbIO.

M p n M e p— NCTOUHUK NMMTaHMs1 C NOCTOSIHHBIM BbIXOAHbLIM HANPsPKEHUEM A0 ONpeaeneHHOro ypoBHs crabnnmau-
POBAHHOIO TOKa, PEerynupyeMoro nosyrnpoBogHUKamMu.

3.9 FISCO: KoHuenuus uckpobesonacHoi cuctembl NONEBON LLUHBI.
3.10 FNICO: KoHuenuusa HeBocnnameHsiouen CUCTeMbl NONIEBOU LLMHGI.

4 TexHuueckKkoe onmcaHune CUCTEMbI

TexHu4eckoe onncaHne cCUCTeMbl COCTaBMSAIOT AN BceX UCKpobesonacHbIX 3NeKTpudeckux cuctem. Tex-
HUYecKoe onucaHne AOSMKHO coaepXaTb COOTBETCTBYHOLLMIA aHanM3 ypoBHs 6e30nacHOCTU CUCTEMBI.

B npunoxeHuu E npueeaeHbl NpUMEpPbl TUMUYHBIX CXEM, KOTOPLIE UIIIOCTPUPYIOT TpPeBGOBaHNSA K TEXHU-
YECKOMY OMUCaHNI0 CUCTEMBI.

OTOT AOKYMEHT A0IKeH coaepXaThb, kKak MMHUMYM, criegyloLlee:

a) 6nok-cxemy cUcTeMbl C NepeynucrieHmemM Bcex eguHuL, obopygoBaHus, BXOAALLMX B CUCTEMY;

b) 0603HaueHus rpynnbl, TemMnepaTypHOro knacca, ypoBHs McKpobesonacHom anekTpuieckon CUcTemMsl
1 ananasoHa TemnepaTtypbl OKpyKaloLen cpebl B COOTBETCTBUM C paszaenamn s, 6 n7 HacTosALlero ctaHaapTa;
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c) TpeboBaHWsA 1 gOMNycTUMbIe NapamMeTpbl A1 COeAMHNTENIbHOM NPOBOAKM B COOTBETCTBUMU C pasae-
nom §;

d) nogpobHyto MHbOpMaLMIO O TOUYKaXxX 3a3eMSIeHUs U COeAMHEHUs] CUCTEM B COOTBETCTBUM C pasge-
nom 11. Ecnu ncnonb3yoTea YCTPONCTBA 3allMThl OT NepeHanpshkeHusl, okeH BbiTb NPUNOXKeH aHanus B
COOTBETCTBUM C pasaenom 12;

e) B cry4yae HeobBXoaMMoCTU NpUBOAAT 060CHOBaHUE OLEeHKN 060pYAOBaHUS KakK «NPOCTOro MeKTpoo-
6opynoBaHusi» B cooteeTcTBUM ¢ MOK60079-11. Ecnu NpuUMEHsItloT HEeCKOMNbKO eAnHUL, NMPOCTOro 3reKT-
poobopyaoBaHusl, HeoBXoanMo MPUMOKUTbL aHanM3 COBOKYMHOCTU MX napameTpoB. CBsi3b MeXay HUMU
OormkHa BbITb NoKasaHa B 6110k-cxeme, MpumMep KOTOPOW NpUBeAeH Ha PUCYHKe 2;

f) TexHW4eckoe onMcaHne CUCTEMbI OMMKHO UMETb YHUKANbHYO UAEHTUDUKALMIO;

g) paspaboTymK cUCTeMbl 4OMMKEH NoAnMcaTb JOKYMEHT U NOCTaBUTL AaTty.

5 pynnau TemMnepaTypHbIV KNacc MCKpo6e30nacHOM 3reKTPU4eCKON CUCTEMb !

WUckpobesonacHble anekTpuieckne cuctembl AoMmkHbI ObiTb 0THeceHb! Kk rpynnam I, ITvunu 111 B cooTeeT-
ctBumM ¢ MOK 60079-0. UckpobesonacHble anekTpuyeckme cuctemsl rpynn I1 u 111 B uenom unu ux yactu gon-
XHbl 6bITb OTHECEHbI K COOTBETCTBYOLMM NOArpynnam.

O6opyaoBaHuto B cocTase UckpobesonacHom anekTpuyeckoin cuctemsl rpynn 11 v 111, npegHasHaueHHoM
A1 UICNOTb30BaHWA B cpee B3pbIBOOMACHOro rasa Unu nblnu, 4omKeH 6bITb NPUCBOEH TeMnepaTypHbIA knacc
1Ny gomkHa BbITb yKasaHa MakcumaribHas TemnepaTtypa ero noBepXHocTU B cooTBeTcTBUMMU ¢ MOK 60079-0 1
M3K 60079-11.

MakcumanbHas TeMnepaTypa noBepxHocTn obopyaoBaHUsl B cocTaBe UCKpobezonacHoM anekTpuyec-
KOW cucTeMsbl rpynnel I, npegHasHayeHHON ANs UCNONb30BaHUS BO B3PbIBOONACHBIX cpeaax, AofmkHa OblTb
150 °C, ecnu obpasoBaHMe cnos Nblfv BO3MOXHO, Unu 450 °C, ecnv obpazoBaHue criost Mbinn UCKYeHo,
Hanpumep 6narogaps ynnoTHEHUIO Co cTeneHbio 3awuThl IP 54 unu Belwwe B cootTBeTCTBUM ¢ MOK 60529.

MpumeyaHue 1 —BunckpobesonacHbix anekrpuuecknx cuctemax rpynn I w 111 nnm ux vactax noarpynne A,
B, C MmoryT oTnmy4aTbesi 0T NOArpYNnn KOHKPETHOro UCKpo6e3onacHoro anekTpoo6opyaoBaHNs U CBA3AHHOTO ANeKTpoobopy-
[OOBaHWsA B COCTaBe CUCTEMBI.

MpumedyaHune 2 — Pa3sHble4acTn ogHON uckpobe3onacHoOm 3NeKTPUHECKON CUCTEMbI MOTYT OTHOCUTBCS K pas-
HbIMnogrpynnam (A, B, C). icnonb3ayemoe anekTpoobopyaoBaHUe MOXXeT OTHOCUTLCS K Pa3HbiM TEMMepaTypHbLIM KIlaccam
M MMEeTb pasHble Anana3oHbl TeMnepaTypbl OKpYXalolien cpeabi.

6 YpoBeHb UCKpOoGe30nacHON 3f1IeKTPUYECKON CUCTEMbI

6.1 O6wume TpeGoBaHUA

Kamp,a;l YacTb I/ICKp0663OFIaCHOﬁ SHeKTpMHeCKOVI CUACTEMDbI, npenHasHaquHon ana ncnonb3oBaHUA BO
B3pLIBOOMNACHOW cpede, AOMKHa OblTb OTHeceHa K YpOBHIO «ia», «ib» unu «ic» B cooTBeTCTBUM C
M3K 60079-11. Bea cuctema HeobsizaTeNbHO AOIMKHA OTHOCUTLCA K OHOMY YPOBHIO.

M pwumMeyaHKe— Hanpumep, ecnu npubop nepeoHauanbLHO OTHOCUIICSA K YPOBHIO «ib», HO NpeagHa3HaueH gnsi
NOAKIMIOYEHUS AaTUMKa YPOBHS «iay, Hanpumep, npubop ansinamepexunsi pH ¢ nogknioYeHHbIM KHEMY 30HAO0M, YacTb CUCTE-
Mbl 4O Npn6opa OTHOCUTCS K YPOBHIO «ib», @ AaT4MK 1 ero coegnHeHUs1 OTHOCATCA K YPOBHIO «iay.

B pazgene 13 cogepxutca noapobHas nHgopmaumsa o HeobxoauMon oLeHke UckpobesonacHol anek-
TPUYECKOWN CUCTEMBI.

6.2 YpoBeHb «ia»

Ecnu TpeboBaHus, npegbsBnseMble K anekrpoobopyaoBaHuio ypoBHA «ia» (cMm. 5.2 M3K 60079-11),
BbINOMHSOTCSA UCKPODE30NaCHOW aNeKTPUHECKON CUCTEMON NN YACTBLIO CUCTEMBI, pacCMaTpPUBaEMON Kak eau-
HOe Lienioe, TorAa aTa cCUCTEMa UMK YacTb CUCTEMbI A0MKHA ObITb OTHECEHA K YPOBHIO «iay.

6.3 YpoBeHb «ib»

Ecnu TpeGoBaHusA, npeabsinsieMble K 3nekrpoobopyaoBaHuio yposHa «ib» (cm. 5.3 MOK 60079-11),
BbIMOJTHAIOTCS UCKPODE30NaCHON aNEeKTPUHECKOA CUCTEMOI UM HACTLI0 CUCTEMBI, paccMaTpUBaeMoi kak eau-
HOe Lernoe, Torga aTa cUcTeMa Unu YacTb CUCTEMbI A0MKHA ObiTb OTHECEHa K YPOBHIO «iby.

6.4 YpoBeHb «ic»

Ecnu TpeboBaHWa, npeabsiBNAemMble K 3MeKTpuyeckoMy o6opyaoBaHUIO YpPOBHA «ic» (cMm. 5.4
MO3K 60079-11), BbINONHAOTCA UCKpobe3onacHo! aneKTpUYecko CUCTEMON SN YaCTbo CUCTEMBI, paccMaT-
puBaeMoi Kak eAuHoe Lenoe, Toraa ata cucTema UIm YacTb CUCTEMBI AOMKHA BbITb OTHECEHa K YPOBHIO «iC».
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7 TemnepaTypa oKpyXatoLies cpeabl

Ecnun yacTb nckpobe3onacHom aneKTpudeckon cucTemel Uy NosiHasi cuctema onpegeneHa kak npuroa-
Hasi AnsA aKcnyaTauum Npy TemnepaTtype, BbixoAsLLUeit 3a npeaenbl AuanasoHa HopmarnbHoi paboyeri Temne-
patypbl 0T MUHYC 20 °C go nntoc 40 °C, 370 4OMKHO BbITb OTPaXXeHO B TEXHUYECKOM ONUCaHUM CUCTEMBI.

8 CoepgmHuTenbHas npoBoAka/kabenm, ucnonb3yemMble B UCKpo6e3onacHon
3NeKTPUYeCKOn cucteme

OnekTpuyeckue napameTpbl COeAUHUTENBHON NMPOBOAKA, OT KOTOPLIX 3aBUCUT UCKpobesonacHocTs, a
TaKkke NpousBoHble 3TUX NapamMeTPOoB AOMKHbI ObITb onpeAeneHbl B TEXHUYECKOM OMUCaHUM cuctemel. B
KauecTBe anbTepHaTMBbI B AOKYMeHTauun AoMKeH 6biTb onpeaeneH kabenb KOHKPeTHOro Tuna u AaHo 060cHo-
BaHWe ero npumMeHeHusi. Ecnu onpegeneH kabenb KOHKPETHOro Tuna, TO OH AOMMKEH COOTBETCTBOBATb
TpeboBaHuaM pasgena 9.

B cny4yae Heo6Xx04MMOCTU B TEXHUYECKOM OMUCAHUN CUCTEMBI AOIDKHBI BbITh TaKXKe onpeaeneHbl 4onyc-
TMUMBIE TUMbI MHOTOXMIbHOTO Kabens B COOTBETCTBUM C pasaenomM 9, KoTopble MOryT UCTIONb30BaThCs B KaXK0M
KOHKpeTHo Lenu. B Tom cnyyae, ecnv saMmbikaHUsi Mexay pasaenbHbIMU LensiMm He yuuTbiBatoTcsl, B 6rok-cxe-
MYy M3 TEXHUYECKOrO ONMCaHWsi cMcTeMbl Heobxoaumo [06aBUTL MpUMevaHue criefylolero coaepXaHus:
«eCInn B CoOCTaBe CoeAMHNTENbHOIO Kaberns UCMonb3yeTcst HacTb MHOTOXUITbHOTO kabenst, cogepXallero apy-
rne nckpobesonacHble Lienn, Heo6XoaMMO, UTOBbl 3TOT MHOTOXMUIbHbIN kKabenb yaoBneTBopsan TpeboBaHUAM K
MHOTOXWNbHOMY kabento Tuna A nnu B, kak onpegeneHo B pasgene 9 MOK 60079-25».

MckpobesonacHble 1 CKpoonacHble afeKTpudeckue Lienn He AOIMKHbI pasMellaTbesl B OAHOM U TOM XKe
MHOTOXWNbHOM kabene.

MHoroxunbsHele kabenu moryT cogepxatb bornee yeM ogHy uckpobesonacHyo Lenb YpoBHS «ia», «ib»
WM «ic» B 3aBUCMMOCTU OT Y4MTbIBAEMbIX MOBPEXAEHUIA B COOTBETCTBUM ¢ pasgenom 13. UckpobesonacHble
Lienu ypoBHS «iC» pasMeLLatoT TOMbKO B MHOFOXWUMbHOM Kabene Tuna A unuB.

UckpobesonacHble Lenu ypoBHS «ic» AgonyckaeTcsl pa3mellaTb BMecTe ¢ UckpobesonacHbIMU Lensmn
YpOBHel «ia» 1 «ib» Tonbko B MHOroXUnsHOM kabene Tuna A unu B.

MpumedaHune— ITn TpebOBaHUSI HE UCKIIOYAIOT NPUMEHEHUA HEN3ONUPOBaHHBIX NPOBOAHNKOBR B CUMHaMNb-
HOWM CUCTEME, B KOTOPOWM OHM JOKHbI PACCMATPMBATLCA Kak NPOCTOE 3NeKTPooBopyAOBaHNe, a He KaK CoeauHUTeNbHas
npoeoaka.

9 Tpeb6oBaHMA K KaGensim U MHOTOXUIbHbIM Kabenam

9.1 O6wune TpeGoBaHunA

OunameTp oTAeNbHbIX MPOBOAHUKOB UMW XU MHOFOXUABbHBIX NPOBOAHUKOB BO B3PbIBOONACHOW 30HE A0N-
»XeH ObITb He MeHee 0,1 MMm.

PaavanbHas TonwmHa n3onsumvm npoBoaHUKa oMKHa COOTBETCTBOBaTL AMamMeTpy NPOBOAHUKA U MaTe-
puany nsonauun. MuHMManbHas paguanbHas TOMLWMHA AoMmkHa cocTaenaTe 0,3 Mm ganarpynnel 1n 0,2 mm ans
rpynn IT v II1.

9.2 MHoroxunbHble kabenu

MHoroxunbHble kabenu AoMmMKHbI BbiTb CNOCOBHLI BblaepXaTe NPOBEPKY 3MEKTPUIECKON NPOYHOCTMU N30-
naumu:

a) AeWCTBYIOLLIMM 3HaYE€HUEM HanpshKeHUsl epeMeHHoro Toka He meHee 500 B nnu 750 B noctosiHHOro
TOKa, NPUNOXEHHOTO MeXAy NPOBOAHWUKOM U 3eMNel, MPOBOAHUKOM U 3KpaHOM, 3KpaHOM 1 3emrei U NpoBoa-
HUKOM 1 BpoHe;

b) AencTBYOWMM 3HaUEHUEM HanpsbKeHUsi nepeMeHHoro Toka He meHee 1000 B unu 1500 B nocTosiHHO-
ro Toka, MPUIoKEHHOTO MeXy MYYKOM, COCTaBMSIOLLIMM OHY MONMOBUHY TOKOBEAYLIMX KUN kabens, coeAnHeH-
HbIX BMECTEe, U NYYKOM, COCTaBMSAOLWUM APYIYI0 NOMOBUHY XU, COEAUHEHHBIX BMecTe. 3TO UCMbITaHUe He
NPUMEHAOT K MHOTOXWNbHBLIM Kabensm ¢ aKpaHMPOBaHHLIMU MPOBOAHNKAMU KaXXA0M U3 Lenen.

UcnbiTaHWa HanpsbkeHUeM AOMKHbI GbiTb BBIMOMHEHBI METOAOM, YCTAHOBMIEHHBIM B COOTBETCTBYIOLLIEM
cTaHgapTe Ha kabenb ununo 10.3 MK 60079-11.

9.3 3neKkTpu4veckue napameTpbl kabenewn

[na Bcex ucnonbayemblx B UckpobeszonacHoi cucteme kabenen ux anekrpudeckune napametpol (Con L;)
nmm (C. n L /R.) AOMKHBI ONpeaensaTbecs B COOTBETCTBUAM C nepedncneHnamu a), b) unuc):

a) Haubonee HebnaronpuUaATHLIE 3MEKTPUYECKUE NapamMeTphbl, YkasaHHble 3rotoButenem kabens;
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b) anekTpuyeckue napameTpsbl, onpegensieMble NyTeM 3amMepoB, BbINOSHEHHbLIX Ha oBpasLe MeToaoMm
onpeaeneHnsi COOTBETCTBYIOLLMX NapaMeTpoB, NpMBeAeHHBIM B NpUnoXeHun G;

c¢) 200 n®/m u nmbo 1 MKMH/M, MMBO 3HaYeHWe OTHOLLEHWSI UHAYKTUBHOCTU K conpoTusneHuto (L/R,),
nony4yeHHoe AeneHnem 1 MKI'H Ha yKazaHHOe N3roTOBUTENEeM CONPOTUBIIEHNE KOHTYpa Ha MeTp AfWHbI, KorAa B
coeaVHEeHUN 3a4eNCTBOBaHbI 2 NN 3 KNIl MOHTaXHOTO Kabens 06 bIMHOM KOHCTPYKLMM (C 3kpaHoM unu 6e3). B
kayecTBe anbTepHaTMBb AnA cucTem rpynnsi I unu 111 gonyckaeTcsa ucnonsaosats oTHoleHWe L /R ., paBHoe
30 MkI'H/OMm.

Mpu ucnonbaosaHum cuctembl FISCO nnm FNICO TpeboBaHnsa k napameTpam kabensa A0MKHbI COOTBET-
CTBOBaTbL NpUNoXeHuo 1.

9.4 MpoBoasLue 3KpaHbl

Tam rge npoBoAsiLuMe akpaHbl 06ecneunBatoT MHAMBUAYANbHYIO 3aLUTY KU UCKpoBe3onacHbIX anek-
Tpudeckux Lenein, 4Tobbl NpegoTBpaTUTh UX CRyYalHoe coeaMHEeHMe APYT C APYroM, Takne 3KpaHbl JOMMKHbI
noKpbIBaTb He MeHee 60 % HapyXXHOI NoBepPXHOCTM Kabens.

9.5 Tunbl MHOrOXWUNbHLIX kKabenen

MHoroxunbHble kabenu omkHbl 6bITb OTHECEHE! k TUMY A, B nnu C. MoBpexaeHus, Kotopble JOSMKHbI
NMPUHMMATLCS BO BHUMAHME B MHOMOXWUMbHBIX Kabensax, NCrnofbayeMbiX B MCKpOBEe30nacHbIX 3MeKTpUYeckux
cucTeMax, 3aBUCAT OT TUNa UCNonb3yemoro kabensi.

9.5.1 KabenbTtunaA

Kabenb, koTopblil cooTBEeTCTBYET TpeGoBaHuaM 9.2,9.319.4.

9.5.2 KabenbTtTnaB

CraunoHapHsblin kabenb, KOTOPbIA HageXHOo 3alLMLLeH OT NMOBPEXASHUN, yaoBneTBopseT TpeboBaHu-
am 9.2 1 9.3 n, Koome Toro, MakcumarnbHoe HanpskeHne Uy HYM ogHOM 13 Lienen kabens He npesbiwaeT 60 B.

MpumeuaHune— Kabenn tTvna B, ucnonbayemblie B cuctemax rpynnbi |, TpygHO 3aWMTUTL OT MEXaHUYECKOTO
NoBpeXaeHus.

9.5.3 KabenbTtunaC
Kabenb, KoTopblii cooTBETCTBYET TpeboBaHNAM 9.2 1 9.3.

10 KoHueBas 3apgenkakabGenen MCKpo6e30nacHbIX INeKTPUYecKnX uenen

MckpobesonacHble CUCTEMbI, B KOTOPLIX UCMOMb30BaHbI pacrnpegenutenbHble KopoOku unu wkadbl Ans
KOHLLeBOW 3aaenku nckpobesonacHbIX Lienei, oMKHbl CooTBETCTBOBaThL 6.2.1 MK 60079-11.

11 3asemneHue u coeagnHeHWe UCKPOOGe3onacHbIX cMcTeM

Kak npasuno, nckpobesonacHas Lenb AomkHa BbITb NONHOCTbLIO M30NMPOBaHa UMM 3a3eMieHne AOMKHO
6bITb BLINOMHEHO B OHON TOYKE, XenaTe lbHO BHe B3pblBOONACHOM 30HbI. TpebyeMblii ypoBeHb N30MsLMmn (Kpo-
Me OHOW TOUKW) JOMKEH paccuMTbIBaTbCs Tak, YTOObl BbIAEPKUBATL UCMBITAHWE COMPOTUBAEHUA U30NALMK
HanpsbkeHeM 500 B B cooTBeTCcTBUM € 6.4.12 MOK 60079-11. Ecnn aTo TpeboBaHue He BbINOMHAETCA, TO Lenb
[JOIPKHA paccMaTpuBaThCsA Kak 3aseMrieHHas B AaHHOM Touke. lonyckaeTcst 6onee 04HOro 3aseMneHns B Lienu,
€CNU OHa ranibBaHWYeCKn pasaesieHa Ha nogueniu, kaxkaas s KOTOPbIX UMeET TOMNbKO OfHY TOYKY 3a3eMIEHNS.

OkpaHbl A0MKHBI ObITb 3a3eMeHbl U NOACOeANHEHbI K YaCTAM KOHCTPYKLIMKA, HE HaxogsWwnMes nog
HanpskeHneM, B cooTBeTCTBUM ¢ TpeboBaHusmun MOK 60079-14. Ecnn cuctema npegHasHadeHa aAns Ucnonb-
30BaHWA B YCTAHOBKe, B KOTOPOW BO3MOXHa 3Ha4YUTenbHas pasHuua noteHumanos (6onee 10 B) mexay
KOHCTPYKLIMER 1 Lenbio, NpeanovTuTebHee UCnonb3oBaTh Lerb, ransBaHUuYeckn U305IMPOBaHHY0 OT BHELL-
HWUX BO3AENCTBUIA, TAKMUX KaK M3MEHEHUS HYNEeBOro NoTeHUMana Ha HeKOTOPOM PacCTOSIHAM OT KOHCTPYKLMM.
TpebyeTcsa ocobas 0CTOPOXKHOCTb, ECMN YaCTb CUCTEMbI NPeAHa3HauveHa Ans NpMmMeHeHus B 3oHe knacca 0.

B TeXHMYEeCKOM ONMCaHMN CUCTEMbI AOSMKHO BbITh YKasaHo, Kakas TouKa Ui TOUKN CUCTeMbl MpeaHasHave-
Hbl 41151 3a3eMeHns nckpobesonacHbIX Lenen, a Takke creuuanbHble TPeGoBaHNA K TakoMy CoeanHeHUo. 3To
MOET BbITb BbINOSTHEHO C NOMOLLILIO Ao6aBneHus ceblniok Ha MOK 60079-14 B TexHU4YecKkoe onMcaHue CUCTEMBI.

12 3awmTa OTrpo30BbLIX Pa3panoB U APYrMX NepeHanpskeHNn

Ecnu aHanus pucka nokasbiBaeT, YTO YCTaHOBKA B BbICOKOM CTENeHN YyBCTBUTEMbHA K FPO30BbIM pasps-
AaM UV ApYrUM nepeHanpsbkeHusM, criedyeT NPUHATE Mepbl NPeLoCTOPOXHOCTY AN UCKITHUYEHUS BO3MOX-
HbIX OMaCHOCTE.
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EcnnyacTb nckpobesonacHom Leny yctaHoBeHa B 30He kracca 0 Takum 06pasom, YTo CyLLEeCTBYeT pUck
BO3HWKHOBEHWS1 ONACHBIX U MPUYMHAIOLLNX NOBPEXAEHMS pa3HOCTeN MoTeHLManos B 30He knacca 0, Heo6xo-
OUMO YCTaHOBUTb YCTPOMUCTBO 3alUUThI OT NepeHanpskeHus. 3awuTa oT nepeHanpsikeHns Heobxoanma mMmex-
Oy Kaxaomn Xunon kabens, BKoYast 3KpaH, U KOHCTPYKLMEN, ecnu Xuna He noacoeanHeHa K KOHCTPYKLMK.
YCTPOWCTBO 3amUThbl 0T NepeHanpsikeHUs 4OHKHO BbITb YCTAHOBIIEHO C BHELLHEN CTOPOHbI, HO KaK MOXHO 61~
Xe K rpaHuLe 30Hbl knacca 0, XenaTenbHO Ha paccTosiHUK He 6onee 1 M.

3alwmTa oT NnepeHanpsikeHUs Ans 06opyaoBaHust, yCTaHOBIEHHOIO B 30HaX knaccoB 11 2, AormkHa BbiTb
COCTaBHOM YaCTbo KOHCTPYKLMM CUCTEMbI ANt MECT C BbICOKOI ONAaCcHOCTLIO NepeHanpsikeHus.

YCTPOUCTBO 3alUWTHl OT NepeHanpsPkeHns A0MKHO ObiTe CNocoBHO 0TBOANTL MUHUMATLHbIM NMUKOBBIA
paspsigHelin Tok, paBHbId 10 KA (Mmnynbe 8/20 Mke B cootBeTcTBUM ¢ MOK 60060-1 3a 10 onepauwni). MUH®-
ManbHas nrowaab NonepeyHoro ceveHnst coeguMHeHNs Mexay 3alMTHbIM YCTPONCTBOM U MECTHOM KOHCTPYK-
uMen aosmkHa 6bITb paBHa 4 MM2 mean. Kabenb Mexay nckpobesonacHbiM 060pyaoBaHnem B 3oHe knacca 0 u
YCTPONCTBOM 3aLl4UThbl OT NepeHanpsikeHUs A0MKeH ycTaHaBnMBaThcs Takum 06pasoM, YTobbl oH Bbin 3aLm-
lweH oT MonHuu. JTioboe yCTPOWCTBO 3almThl OT NepeHanpsikeHus, nogcoeanHeHHoe K nckpobesonacHomn
Lenu, 0MKHO UMeTb B3pbIBO3ALLMTY, COOTBETCTBYHOLLYIO NpeanonaraeMomMy MecTy NPUMeEHeH!s.

CuuTaeTcs, UTO UCMONb3OBAHME OrpaHUYUTeNen nepeHanpskeHusl, Kotopble obecnevmBaroT coeguHe-
HWe Leny 1 KOHCTPYKLMM C MOMOLLbIO HEMUHENHBIX YCTPOMCTB, Takux Kak razopaspsgHble fammbl U Nonynpo-
BOAHWKM, He HapyllaeT UCKpoDOe3onacHOCTb Lienn, ecrv nNpy HopManbHou paboTe TOK, NpoTeKatow i Yepes
3TOT orpaHnMunTeNb, MeHblue 10 MKA.

MpumedaHue— EcnvucnsiTaHne CONPOTUBNEHNS N30NsiLMK Npu Hanpsikenun 500 B npoeognTcs B NoHoOC-
TbIO KOHTPOIMPYEMbIX YCITOBUSX, MOXET NOTPeBOBaTLCA OTKIHOYEHNE OrpaHNUUTENEl NepeHanpsikeHUi, YTobbl OHK He
NCKaxxanu pe3ynbtat USMepeHus.

MpumMeHeHne MeToa 0B OrpaHUYeHns nepeHanpsaXeHus B MckpobesonacHbIX cUCTEMaX AOMKHC OCHOBbI-
BaTbCs Ha JOKYMEHTANbHO NOATBEPXKAEHHOM aHanuse 4enNCcTBUSA HEMPSIMOro MHOMOKPaTHOMO 3a3eMneHns ¢
yueToM KpuTepues, onpeaeneHHblx Beiwe. MNpu oLeHke NckpobesonacHon cucTeMbl HEOBX0AUMO YUUTBLIBATL
€MKOCTb 1 UHAYKTUBHOCTb OrpaHninTENeln nepeHanpsixeHus.

B npunoxeHun F nprueeaeHbl CXeMbl HEKOTOPBIX TUMOB KOHCTPYKLMM 3aLLMTHI OT NepeHanpskeHns UCKpo-
6e30nacHoOn CUCTEMBI.

13 OueHKa UCKpob6e30nacHOW CUCTEMBI

13.1 O6wme TpeboBaHuA

Ecnn B coctaB cucrteMbl BXoauT obopyaooBaHMe, KOTOpPOE He COOTBETCTBYeT TpeboBaHMsM
M3K60079-11, cucteMy Heo6X0AUMO OLLEHUTL Kak eAuHoe Lienoe. CUcTeMy He0BXOAMMO OLIEeHUBATb, Kak ecriv
6bl 370 6bINO YCTPOUCTBO. CUCTEMY YPOBHS «ia» OLIEHMBAIOT B COOTBETCTBUN C KPUTEPUSIMU, U3NOXKEHHBIMU B
5.2 M3K 60079-11. Cuctemy ypoBHsA «ib» oLleHUBalOT B COOTBETCTBUU C KPUTEPUAMU, U3NOXKEHHBIMU B 5.3
M3K 60079-11. Cuctemy ypoBHA «iC» OLEHUBAIOT B COOTBETCTBUMA C KPUTEPUAMU, U3NMOXKEHHLIMU B 5.4
M3K 60079-11. B aononHeHue K BHYTPEHHUM NMOBPEXAEHUSIM YCTPONCTBA HeoBXoauMOo Takke y4uTbiBaTb
noepexaeHusa Bo BHELLHe NpoBoAKe, NnepevucneHHbie B 13.4.

Mpumevanune 1— OueBMAHO, YTO yHET NOBPEXAEHNIA B CUCTEME B LIENOM ABMAETCH MEHEE XECTKON MEPOW,
YeM yHeT NOBPeXAEHWUIN KaxXaon equHNLbl 060pya0OBaHUs, TEM HE MEHEE CUUTAETCS, YTO Takol yueT oGecnevnBaeT npuem-
nembin ypoeeHb 6e3onacHocTu.

MpwumeyaHune2— BcuctemaxnnmuacTtsix CUCTEM YPOBHSI «iC» HET y4UMTbIBAaEMbIX MOBpexaeHnin. OgHako npu
paccMoTpeHun NnoepexaeHun mexay obopyaosaHmem ypoBHs «ic» u obopyaoBaHmem ¢ 6onee BbICOKMM YPOBHEM Lienu
AONYCKAeTCA NPUMEHATL YHET NOBPEXAESHUI AN OLEeHKM 6oree BbICOKOTO YPOBHS Lenu, T.€. «iax n «iby».

Koraa umeeTca B Hannuum Bca Heobxoaumas nHgopmauus, 4onyckaeTca NpUMEHSITb y4eT NoBpeXaeHni
Ons cucTeMbl B UENoM, Aaxe ecnyv ucnonb3yetcs obopyaoBaHue, COOTBETCTByoWee TpeGoBaHUAM
M3K 60079-11. Takoe pelieHue ABNAETCA anbTepHaTMBOM Bonee 4acTo NpUMEeHAeMoMY NPOCTOMY CpaBHe-
HWO BXOAHBIX U BBIXOAHBLIX XapaKTe pUCTUK OTAeSIbHO OLleHEHHOTO N ucnbliTaHHoro obopyaosaHua. Ecnu cuc-
Tema BKNoYaeT B ce6A TONMbKO OTAENbHO OLEHEeHHOe UK UCTIbITaHHOe 06opyaoBaHne, COOTBETCTBYIOLWEE
TpeboBaHuam MIK 60079-11, Heo6xoanuMo MokasaTb COBMECTUMOCTb BCero o6opyaoBaHus, BXOAsLEro B
cocTaB cuctemsbl. MockonNbKy BHYTPEHHUE HEUCNPaBHOCTU 060pYyAOBaHUA YXXe BbinNu yYTeHbl, HeT Heobxoau-
MOCTU UX yUnTBIBaTbL eLle pas. Ecnu cuctema conepXut e AMHCTBEHHBIN UCTOMHUK NUTaHUA, BbIXOAHLIE Napa-
MeTpbl UCTOMHUKA YYUTLIBAIOT BO3MOXHbLIE paspbiB, 3akopadunBaHWe W 3a3eMfeHue BHeLHero
coeanHUTenbHoro kabens, u cnegosaTenbHO AOMONHUTENBHO 3TU NOBPEXAeHUA yuuThIBaTb He TpebyeTcs. B
NpunNoXxeHUU A conepxuTcsa noapobHaa nHbopmaLums Mo oLEHKe NPOCTbIX UCKPOBe30nacHbIX CUCTEM.

6
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Ecnn cncrtema coaepXxnT 6onee oQHOro NUHENHOTC UCTOYHMKA NUTaHKs, Torga HeobxoamMMo CLEHUTL
KOM6I/IHI/IpOBaHH06 OEeNCTBNE NCTOUYHUKOB NUTaHuA. B MPUITOXEeHUN B nokasaHo, kakas oLeHKa A0IKHa NnpoBO-
AnTbes ans Hambonee 4YacTo BCTpe4aloLWnxca KOMBUHALMA UCTOUYHUKOB.

Ecnn I/ICKpO6e3OI'IaCHa$| cucTtemMa cogepXXmt HeCKOJNTIbKO NCTOYHUKOB NMUTaHA 1 OAUH NN HECKOJTbKO N3
3TUX NCTOUHUKOB HENMMHENHbIE, METOA OLIEHKMU, l'IpI/IBe,EleHHbIl‘;I B MPUNOXEHUN B, He moxeT ObITb NMPUMEHEH. B
NPUNOXeHNn C paHo pa3bACHEeHUe, Kak BbINMOJTHUTb OLeHKY CUCTeMbl A4 TaKoro Tuna MCKpOGBSOI’lﬁCHOVI Ccuc-
TeMbl, Korga kKoMGuHauns UICTOYHUKOB BKOYAET OANH HEMTMHENHBIA UCTOUHUK MUTaHUS.

Ha PUCyHKe 1 npmeegeHa cxema OLeHKN CUCTEMbI.

OueHutb
uckpobesonacHyio
cuctemy
|
O6opynoBaHue Het MpuMeHnTbL
COOTBETCTBYET - NPUHLMMbI
M3K 60079-11 M3K 60079-11
Oa
Wcnonkayerca Da BbinonHsTL Tg)?:;:::;:e
TONbLKO OAVH pekoMeHaauvn  cae
MCTOMHUK NUTAHUA? npunoxeHus A nucaHn
cUCTeMbI
Her
B Ja BbINONHATL Cocrasuts
C& UCTOHHMKN ) peKoMeHaaLMM TeXHU4ecKoe
NUTaHUA NUHERHbIe? NpUnoxXeHus B onucaHue
cucTeMbl
Y
Her
Ucnonb3oBaTtb
MHCTPYKLIMM CoctaButb
> 13 npunoxeHus C > TexHu4eckoe
n/vnv nonyJnTb onucaHue
KOHCYNbTaLMIO
cneljmanucra CUCTEMBI

PucyHok 1 — Cxema oLeHKM cuctembl

13.2 MNpocToe anekTpoobopyaoBaHue

BoblkntouaTtenu, 3aknmbl, COeANHUTENbHBIE KOPODKM U LITENCceNbHbIE pa3sbeMbl, COOTBETCTBYOLLME Tpe-
6oBaHMaMm M3K 60079-11, gonyckaeTtca gobasnsiTb B cuctemy 6e3 nameHeHus pesynbTaTta oLeHKn 6esonac-
HocTu. Korga B cucTeMy AobaensawT Apyroe NpocToe anekTpoobopyaoBaHmne B COOTBETCTBUM CNEPEYUCIEH-
eM 5.7 b) MOK 60079-11, pesynbTaT oLeHKN obLiei 6e30MacHOCTM CUCTEMbl MOXET U3MEHUTbCA. Tunosas
cMUCTEMA, B KOTOPOW NPUMEHEHO NpocToe anekTpoobopyaoBaHme, NpMBeeHa Ha pUCyHKe 2.
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BapbiBOOnacHasi 3oHa I HeB3pbiBOONacHas 30Ha

1 — cepTuduLmpoBaHHoe nckpobesonacHoe obopyaosaHue; 2 — cepTudnLMpoBaHHOe CBA3aHHOE ckpobesonacHoe obopynosaHue;
3 — kabenb; 4 — npocToe anekTpoobopyaosaHue

PncyHok 2 — Tunoeasi cuctema ¢ NpMMeHeHeM NpoCcToro 3neKkTpoobopyaoBaHus

13.3 OueHka UHAYKTUBHbIX Lenewn

Ecnun nHayKTMBHOCTb M conpoTUBeHNe 060pyaoBaHns 04HO3HAYHO onpeaeneHbl Ha OCHOBaHUW TEXHU-
YeCcKOoW AOKYMEHTALMM MU KOHCTPYKLUNK, Toraa 6€30NacHOCTb MHAYKTUBHBIX aCNeKTOB, COCTaBNALLMX CUCTe-
Mbl, AODKHa ObITb MoATBEPXKAEHA cnoco6oM, NpUBEAEHHBIM B NpunoxeHun D.

13.4 MoBpexaeHUs MHOTOXUIbHbIX Kabenen

MoBpexaeHns, kKoTopble HeOBXOAUMO YUUTEIBATL A1 MHOTOXKMUITbHBIX Kabenen, MCNonb3yeMblX B UCKPO-
6e30MacHbIX 3MeKTPUYECKUX CUCTEMAX, 3aBUCST OT TUNa nucnons3yemoro kabens. B cnegyrowmx nyHKTax npu-
BegeHa noapobHaa uHdopmaumsa o noBpexaeHusix kabens, KoTopble HeOBXo0AUMO YyUUTLIBaTL 4SS kabens
Kakaoro Tuna.

13.4.1 KabenbTMnaA

Huikakune nospexaeHusa Mexay LiensiMu He y4uTbIBaloT, ecnn kabenb cootBeTcTBYeT 11.4.1.

13.4.2 Ka6enbTtMNaB

Hukakue nospexaeHus mexay LensiMi He yunTbiBatoT, ecnu kabenb cooTBeTcTBYET 11.4.2 1 3HaYeHNne
U, nioBon uckpobesonacHom Lienu B kabene He npeskilwaeT 60 B.

13.4.3 Ka6enbtunaC

KombuHauua noBpexaeHUid, coctToswwas U3 AByX KOPOTKMX 3aMblkaHWIA Mexay NPOBOAHUKAMU U OOHO-
BPEMEeHHO PasoMKHYTON Lienuy A0 YeTbipex NPOBOAHUKOB, co3faloLlas Haubonee HebnaronpuATHbLIE YCNOBUSA.

Bce Luenu B MHOroxunbHom kabene, nogsepXXeHHOM MOBPEXAEHWIO, 4OMKHBI UMETb YPOBEHb LienN CaMo-
ro HA3KOro YpOBHSA.

13.4.4 Ka6enu gpyrux TunoB

Onsa kabenew, He COOTBETCTBYIOLWMX 9.5, YACIO YUMTHIBAEMbIX KOPOTKUX 3aMblkaHWUI MeXay NPOBOAHUKA-
MW 1 OQHOBPEMEHHO YACAO PA3OMKHYThIX Lienei NPOBOAHUKOB HE OTrpaHUYEHO.

13.5 lNpoBepku u UcNbITaHUA TUNA

Ecnu tpebyeTca npoBecTy NpoBepKY UMK UCTILITAHUS TUMA, YTOGbI YCTaHOBUTbL B 4OCTAaTOMHOW N Mepe
6e3onacHa cuctema, Heo6xoANMMO NPUMEHATL METOALI, onpeaeneHHble B pasgene 10 MOK 60079-11.

14 MapkupoBKa

Bce ycTpoiicTBa B cocTaBe cucTeMbl AOMKHbI BbITh flerko uaeHTudnuumMpyems.
MuHumanbHoe TpeboBaHne CoCTOUT B TOM, YTOObI FTETKO NMPOCNeXMBanock COOTBETCTBYOLEe TEXHUYEeC-
Koe onucaHune cuctembl. OANH U3 NpUemMneMbiX METOA0B — yKasaHue HoMepa KOHTYpa U3MepUTENbHOro Npu-
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60pa, No3BonsLEero UAeHTUMMLMPOBaTL AOKYMEHTaLIMI0, OTHOCSALLYIOCSA K STOMY KOHTYPY, B KOTOPOWA, B CBOIO
ovepenb, ykasaHo TEXHUYECKOE ONUCaHue CUCTEMBI.

Ecnu cuctema oueHnBaeTcs B cooTBeTcTBMU ¢ MOK 60079-11, kaxkaasn eguHuua o6opyaoBaHus 4omkHa
6bITb MpOMapKMpoBaHa B COOTBETCTBUM C 3TUM CTaHAAPTOM.

15 lNpeponpeneneHHble CUCTEMbI

Cuctema v Bce ee MHAMBMAYanbHbIE KOMMOHEHTEI MOTYT BbITb 3apaHee onpeaeneHbl U OLeHeHbl TakuM
ob6pa3zom, YTo6bl coeguHEHNE OTAENbHBLIX KOMMOHEHTOB U Kabere BbIno 40CTaTOYHO XOPOLLIO U3BECTHO U Tpe-
60BaHNs K OLLeHKe Mo HacTosILLeMy cTaHaapTy ynpolleHbl. OQHOM N3 Taknx npeaonpeaeneHHbIX CUCTEM SBNS-
eTcsicuctema FISCO. Ouenka cuctembl FISCO npuBeaeHa B npunoxeHun |
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MpunoxeHve A
(o6s3aTenbHoe)

OueHka npocTo UCKpobe3onacHON cUCTEMbI

BonbWwKHCTBO NckpobesonacHbIX CUCTEM — MPOCTbIE CUCTEMBI, coaepKalume 0aWH UCTOYHUK MUTaHWUA B CBA3AH-
HOM 31eKTpooBOpPyAOBaHMN, MOAKITIOYEHHOM K OQHOMY YCTAHOBIIEHHOMY Ha MECTe 3KCnnyaTauum ycTponcTey. B HacTos-
wem cTaHgapTe Ans MNOSICHEHWMS MeToda OLUEHKW WCNomnb3oBaHa KoMOMHauMa TemnepaTypHOro patuuka W
uckpobesonacHoro uHTepderica, npuBegeHHbIX B NpunoxeHnm E.

WcxogHoe TpeboBaHme 3aknioyaeTcsi B TOM, YTOObl yCTaHOBUTL faHHble 0 6e30nacHOCTV ABYX YCTPOMCTE B Uenu. 3Tn
AaHHble Nyylle B35Tb U3 cepTudmKaTa, KOTOpbIi OoMKeH 6biTb AOCTyNeH pa3paboTunky cuctemsl. B 4acTHOCTH, Npu Npoek-
TUPOBaHWM CUCTEMbI AOMKHbI BbITh yUTEHbI Miobble cneunanbHble yenoBusi npuMmeHenunsi. UHdbopmaums, Kotopyto Heobxo-
AVMO NepeHecTn Ha vYepTeX CUCTEMBbI, onpeaensieTca Heo6X0AUMOCTbIO YETKOrO 060CHOBaHWUS OLEHKW CUCTEMBI, U AOMKHA
6bITb OTHOCKUTENBHO NPOCTON A4NA CO3AAHUSA YepTeXa KOHKPETHON YCTaHOBKU NO 3TOMY CNPABOYHOMY YepTEXY.

CoBMeCTMMOCTb ABYX YCTPOMCTB yCTaHaBNUBAIOT CPaBHEHUEM AAHHLIX ANSA KAXA0r0 ycTponcTea. Mopsaaok oueHku
cneayoLwmi:

a) cpaBHUTb YPOBHU. ECnu oHM pa3Hbie, TO cucTeMa NPUHUMAET CaMblii HU3KWI YPOBEHB B3PbIBO3AWMTLI ANA 3TUX
ABYX yCTPOWCTB. [o3TOMY, €cnm 0gHO N3 YCTPOMCTB OTHOCUTCSA K YPOBHIO «ib», TO M BCS cMCTEMa OTHOCUTCS K YPOBHIO «ib».
McToYHUK nnTanmns, cepTnduumpoBaHHbIN kak «iby, GyaetT umets napameTpbl, 4oNyCTUMbIE ANA NPUMEHEHWA B LIENSIX YPOB-
H$1 «ic» . ECnu npu npoekTupoBaHnm CUCTEMbI UCMONb3YIOT 3TN BoMee BbICOKME 3Ha4EHUS, CUCTEMY OTHOCAT K YPOBHIO «iC»;

b) cpaBHuTL rpynnel 06opyaoBaHns. ECnivi ol pa3Hble, TO Fpynna cucTembl onpeaensaeTca HaumeHee YyBCTBUTENb-
How noarpynnow. Hanpumep, ecnn ogHo yctponcteo otHocuTes k nogarpynne IC, a apyroe — knogrpynne 1B, To Bcsicucte-
ma oTHocuTcs k noarpynne 11B. O6b14HO UCTOYHMK NUTaHKSA, cepTudunumpoBaHHbin Kak |IC, nmeeTt gonycTumbie BbIXOAHbIE
napametpbl (Ly, Cou Ly/R,) ansnogrpynn 1IB n IIA. Ecnin ncnonb3syiotcs 3T 6onee BbICOKNe 3Ha4eHUs, To ucnonb3aye-
Mble MapameTpbl ONpeaensioT rpynny CMCTEMBI NO Fa30BOW CMeCH;

C) onpegenuTb TeMnepaTtypHbIi knacc o6opyaoBaHns. TemnepaTypHbii KNacc YCTPOMCTBA MOXET BbiTb pa3Hbim
ANSA pasHbIX YCNOBUA NPUMEHeHUs (06bIYHO ANSA pasHOW TemnepaTtypbl OKpyXxalowen cpeasbl), U Heo6xoammo BuIGpaTh n
3anvcaTb COOTBETCTRYOWMIA knacc. CnegyeT NOMHUTB, UTO TEMNEPAaTYPHLIN Knacc nMmeeTt o6opyaoBaHue, a He CUCTEMA;

d) sanucaTb 4ONyCTUMbIN guanasoH TeMNepaTypbl OKpyXalolen cpeabl KaxXaoro ycTponcTBa;

€) CPaBHUTb BbIXOAHbIE NapamMeTpbl UCTOUHMKA MUTaHus — Hanpsbkenue (U,), Tok (1,) v mowHocTb (P,) ¢ BXOAHbI-
MK napameTtpamu yctporcrtea (U, I1 u P;). BbixogHbie napamMeTpbl He 4OMKHbI NPEBbILAaTh COOTBETCTBYIOWNE BXOAHbIE
napameTpbl. Horaa 6e3o0nacHoCTb YCTPONCTBA NONHOCTLIO ONpeAeneHa TONbKO OAHUM U3 3TuX napameTpos (06bHHO U;).
B aTom cny4vae HeykazaHHble NapaMeTpbl HE UMEIOT 3HAYEHWUS;

f) onpegenuTe gonyctumble napameTpol kabensi.

Hdonyctumas emkocTb kabens (C ) — 3710 4OMYCTUMAas EMKOCTb UCTOYHUKA MUTaHusA (C,)) MuHyc adchexTneHasn Bxoa-
Has emKocTb ycTporicTea (C)),toectb C, = C, — C;.

Honyctumoe sHaueHne MHAYKTMBHOCTU Kabens (L) — 9TO BONyCTUMOE 3HAYEHNE MHOYKTMBHOCTM NCTOYHNKA MUTa-
HUA (L ,) MUHYC 3HaYeHne 3ChhEKTUBHON MHAYKTMBHOCTK ycTponcTea (L;), Toectb L, = L — L;.

Hdonyctumoe otHowenne L/R ans kabens (L/R.) nerko onpegenuTs Npy yCnosuu, YTo BXOAHas MHAYKTUBHOCTb
YCTPONCTBA HUUTOXHO Mana (L; MeHee 1 % L). Toraa sHavenve L /R, NPUHAMAIOT PaBHLIM 3HaueHuio L /R, nctouHuka
nuTanus. Ecnv nHAYKTMBHOCTL YCTPONCTBA 3HAYUTENBHASA, TO AONYCKAETCH NPUMEHsTb ypasHeHune s MOK 60079-26 ans
pacveTa gonycTumoro aHavenus L /R, B cnyyae HeobxoaumocTn. 3To TpebosaHue BCTpeyaeTcs peako.

B nocneaHee Bpemsi 6binv BbickasaHbl ONnaceHns OTHOCUTENbHO B3aUMOAENCTBUS MHAYKTVBHOCTU M € MKOCTHN CUCTE-
Mbl, MOBbILLAIOLLETO PUCK MCKPEHWS, CNOCOBHOI0 BbI3BaTh BOCMNIaMeHeHre. OT0 KacaeTcsi NOCTOSHHON MHAYKTUBHOCTM U
€MKOCTH, a He pacrnpeerneHHbiX napaMeTpoB kabensi.

CnepoBarenesHo, B Tex pefikUX Cry4asix, Korga cocpeoToUeHHas MHAYKTUBHOCTb (CyMMa 3HaqeHui L; UCTOYHMKa U
YCTPOWCTBA) U COCPEROTOYEHHAA EMKOCTb (Cymma 3HaueHuin C; MCToMHMKa nuTanws u ycrponctea) OQHOBPEMEHHO
coctanaoT 6onee 1 % COOTBETCTBYIOWMX BbIXOAHbIX NapamMeTpoB UCTOUHMKA MUTanus Ly u C, 3Ha4eHna gonycTumbIX
BbIXOHbIX NapamMeTpoB crieayeT pa3genutb Ha ABa. Heobxoanmo nogHepkHy T, YTO TAKOE CHMKEHWE BbIXOAHbIX NapameT-
POB NpMMEHSETCA B peAKUX CIy4asix, NOCKOMNbKY KpanHe peako BXOAHbIe NapameTpbl MHOYKTUBHOCTU M eMKOCTU YCTPONCTB
ObIBaOT OIHOBPEMEHHO 3HAUMMO BENWKN. HacTo sHaueHnsi L; n C; NCTOMHUKA NUTaHNS HE YKa3aHbl B TEXHNYECKUX [JOKYMEeH-
Tax, U B TaKUX CMyyYasix JONyCKaeTCs CUNTaTh UX HUYTOXHO ManbsiMu. HeT HeoBxoaMmMoCTy NpoBepkU AOKYMEeHTauuu no
6e3onacHOCTU Ha CYLECTBYIOWMX YCTAHOBKaX B COOTBETCTBMM C 9TUM nocneaHum TpeboBaHnem. OgHaKo HOBbIE OLEHKU
cneayeT NPOBOAUTL C YHETOM TaKoW BO3MOXHOCTMU.

Takum o6pasom, NpoBepsrTe, YTOGbI 3HAYEHWE COCPeaOTOHEHHOW @MKOCTU UMW UHAYKTUBHOCTY 6bino meHee 1 %
COOTBETCTBYIOLWMX BbIXOAHbIX NapaMeTpoB. Ecnv 310 Tak, nepBoHavarnbHbIA pac4eT NPaBuribHBbIN.
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Ecrvm OBA napametpa Gonee 1 % BbIX0AHbIX NapameTpos, T0 C, 1 L, chCTEMbI HEO6X0AMMO PasaenuTb Ha ko3 du-
umneHT 2. Ecnn Takoe ymeHbLleHe HeOGX0AMMO, NPOBEPLTE UCMONb30BaHHbIE AAHHbIE, NMOCKOMNbKY 3TO Ype3BblvaiHas
cuTyaums.

Ecnn neTouHnk nuTaHuns cepTUcMLIMPOBaH Kak «ia» nnu «iby, To 4onycTUMBbIE BeIXoAHbIE NapameTpbl Ly, ConLy/Ry
onpegensoT ¢ npuMmeHeHnem koadduumneHTa 6esonacHoct 1,5. ECnu Takon MCTOUHMK MUTaHWS NMPUMEHSIIOT B LENU «ic»,
TO AOMYCTUMbI€ BbIXOAHbIE NapamMeTpbl ONPeAensoT ¢ npuMeHeHneM koadduumneHTa 6esonacHocTu, pagHoro 1. 3To npm-
BOAMNT K 3HAYNTENbHOMY M3MEHEHWUIO, KOTOPOE 06bIYHO UCKIOYaeT Heo6BXoAMMOCTL NOAPOGHOIO PAacCMOTPEHUS NapameT-
poe kabens. TouHble 3Ha4YeHWs MOXHO YCTAHOBUTH C MOMOLWLbIO METOAOB M Tabnuy w3 cTaHgapTa Ha
anekTpoobopyaosBaHue. MNpuemnemsin 6e3onacHbIi Metod — yMHOXUTb Ly n L /R Ha 2, a C, Ha 3, 4To 06bIYHO CHUMaeT
BCE COMHEHWs B NapamMeTpax kabens;

g) y6eauTbCs, UTO CTEMNEHB U3OALMM OT 3EMINU Npuemnema, unv TpeboBaHust K 3a3eMIEHUI0 CUCTEMBbI BbINOMHEHbI.

Ecnwu BCce 3TV KpMTepun BeINOMNHEHbI, TO COBMECTUMOCTb ABYX YCTPOWCTB yCTaHOBNEeHa. YAo0HbeIn cnocob 3anucu
pe3ynbTaToB OLEeHKN — cocTaBrneHve Tabnuubl. B criegytowem npymepe UCrornb3oBaHbl 3Ha4YeHWUs U3 TUIMOBOTO YepTexa
cuctembl (CM. pucyHok E. 1) n BbinonHeHo cpaBHeHue nckpobesonacHoro uHtepdenca n gatuvka Temneparypbl.

Tab6nunua A1 — OueHka NPOCTON CUCTEMbI

3T1an oueHkn MapameTtp WHTepderic HaTyuk TemnepaTtypbl Cucrema

a) YpoBeHb Lenu ia ia ia

b) pynna obopyaoBaHusi IIC I1c I1c

c) TemnepaTypHas knaccudmkaumsi T4 — —

d) Temnepatypa okpyxatwowen cpegel | OT munyc 20 °C OT1 muHyc 40 °C —

go nntoc 60 °C ao nnioc 80 °C

e) CpaBHeHne napameTpoB
Hanpsoketve U, 28B U.308B —
Tok 1,093 mA I: 120 mA —
MowHocTb P,: 650 mBT P 1Bt —

f) MapameTpb! kabens
EmkocTb C,: 83 no Ci:3nd C. 80 HO
WuayktmeHocTb L, 4,2mMH L 10 Mkl L;:42wmMH
Otnowenue L/R L/R,: 54 MKIH/Om L/R;: 54 MKIH/Om

g) M3onsiumna U3onuposaH M3onupoBaH W3onuposaHa
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MpunoxeHne B
(o6a3aTensHoe)

OueHka Uenen, cogepxaliux He MeHee ABYX UCTOYHUKOB NUTaHUA

Takasn OUeHKa NpuMeHnmMa TOJNbKO B Cly4vae, eCnu paccMmaTpuBaemble NCTOYHUKU NUTaHNA UMELOT TIMHENHbIN BbIX04
C Pe3nCTUBHbLIM OrpaHndeHnem Toka. OLeHka He NPUMEHSIETCS K UCTOUYHMKaM NUTaHUs!, MCMonb3yoWwmum apyrue hopmsl
OorpaHu4eHus Toka.

B npunoxennn B MBK60079-14 onncana ynpoweHHas npoLeaypa, no3BonsiioLLas nonyynTs pe3yrnbTaThl ¢ 3aBbllle-
HMEM MOrpeLLHOCTeN, rapaHTupylowme 6e30nacHyo YCTaHOBKY, KOTOpast MOXET NPUMEHSATLCS B KAYECTBE anbTepHaTUBSI
MEeToay, pacCMOTPEHHOMY B HACTOALLEM NPUNOXEHUMN.

Ecnu NPUMEHAT ABa U 6onee NCTOYHUKA MUTaHUA U noagcoegnHeHUsA BbINONTHEHbI B KOHTPONUPYEMbIX YCITOBUAX
Ans obecneYeHns afeKBaTHOro pasaeneHvs u MexaHn4Yeckon YyCTONUYMBOCTU B COOTBETCTBMM ¢ MOK 60079-11, Torga pac-
CMaTpMBAaIOT TaKyto HEUCNPAaBHOCTb COEANHEHNI, NMPW KOTOPON NPOMCXOANT pa3MblKaHWe UITM KOPOTKOE 3aMblKaHWe Lienm,
HO HE N3MEHeHMe NONAPHOCTHU COG,D,VIHGHVIVI nnu nepexoq ot nocrneaosaTeribHOro NOAKMNIYeHUA K napannenbHOMy Unm ot
napannenbHOro NOAKMIYeHUs K nocnegoearensHomy. CoeMHeHus1, BbINONHEHHbIE BHYTPW CTONKIA UK NaHEeNu, yCTaHOB-
NEeHHON B NOMELLEeHNN ¢ HeobXoaMMbIMK CpeacTBaMM AN1s KOHTPOIsi Ka4eCcTBa M UCMbITaHWs, — NpUMep HeobxoanMon
CTeneHu LenoCTHOCTH.

Ha pucyHke B.1 nokasaHo cTaHgapTHOE nocnegoBartenbHoe nogknoveHue. [Npy Takom NoAgKoUueHMn HanpsikeHue
pasoMKHyTOW Luenm pasHo Uy + Uy, HO BO3MOXHOCTb TOrO, HTO HanpsixeHne MoxeT 6biTb pasHo Uy — U,, He paccmatpusa-
etcs. Mpu oyeHke 6e30NacHOCTY CUCTEMbI PACCMATPUBAIOTCA TPU 3HadeHmns Hanpsixenns Uy, U, n Uy + U m cootBeTcTBY-
loLme um sHaveHus Toka Iy u I, v obwnii Tok:

I = U1+U2 )
R1+R2

be3onacHOCTb KaXXaon 13 Tpex SKBMBAIEHTHbIX Lenen oueHUBatoT ¢ npumeHeHnem tTabnuubl A.1 M3K 60079-11.
3navenus Ly ununno eeibopy Lo/R, 1 C, AOMKHBI GbiTh yCTaHOBNEHbI AN KAX/O0M Lenu, U 3HaveHue, cosgarollee Hanbonee
HebnaronpusiTHbIe YCrNOBWS, AOMMKHO ObITb MCMONB30BAHO Afs1 COOTBETCTBYIOWEN Uenu.

Onsonpegenennsi 3TMx 3Ha4eHnn B niobbiX ycnoBusix Heobxoaumo ncnonb3oBaTb koddduumeHT 6esonacHocTn 1,5.

MpumeyaHme—pn CNOXeHUN HANPSIKEHUM ABYX LENen eMKOCTb onpeaensieTca no o6beguHeHHon uenu.
OaHako MHAYKTMBHOCTDL 1, ECINV MPUMEHNMO, COOTHOWEHUe L /R MOryT onpeaenatbesa no 04HON N3 OTAENbHbIX Lenei,
paccMmaTpuBaeMbix pasgernbHo. MruHuMansHas MHAYKTUBHOCTb He BCErfa COOTBETCTBYET MAKCUMAaNbHOMY TOKY B LiENW, u
MUHVMarbHOe OTHoWeHne L /R, ecnv OHO MCNONb3yeTcs, He BCeraa CooTBETCTBYET MUHUMANbHOW UHAYKTUBHOCTH.

Heobxoaumo onpeaenvTb COrNMacoBaHHY0 MOLLHOCTB OT KaX10M SKBMBaNeHTHON uenu. CornacoBaHHas MOWHOCTb
KOMOUHVPOBaHHOW Lienu ABMSeTcs CyMMapHbIM 3HaYE€HMEM MOLLHOCTM BCEX Lenen TONbKO NPU YCNOBUK, YTO NPUMEHsIe-
Mbl€ UCTOYHUKM UMEIOT OAVHAKOBbIV BEIXOOHON TOK.

Ecnv ucTouHvky nuTanusi NoacoeanHeHsl napannenbHo, Kak NnokasaHo Ha pucyHke B.2, Torga Bce Tpy 3HaueHus
cunbl Toka 14, Io v Iy + I, BomxHbl paccmaTpuBaThCA BMECTE C COOTBETCTBYIOLLMMM 3HAYeHNAMM Hanpsixenns Uy, U, u:

— U1R2 + U2R1

U,
° R1 +R2

Be3onacHoCcTb Kaxaow M3 Tpex SKBMBaNEHTHbIX Lenen Heobxoaumo oueHuBaTb C NpuMeHeHnem Tabnuubl A.1
M3K60079-11. 3HaueHua L, unnno Beibopy L /R, 1 C, A0mKHbI BbITh yCTAHOBMNEHbI ANS K&KAOW Lenu, 1 3HaueHue, cosaa-
owee Hanbonee HebnaronpyATHbIE YCINOBUS, OMKHO ObiTh UCMONB30BaHO A1 COOTBETCTBYIOLWEN SKBMBANEHTHOM Lenu.
Heobxoaumo Takke onpegensTb COrnacoBaHHyo MOLWHOCTb OT KaXXA0M N3 TpeX SKBUMBareHTHbIX uenei. CornacoBaHHas
MOLLIHOCTb KOMBMHVMPOBaHHOW LieNy SIBNSETCS CYMMapHbIM 3Ha4eHeM MOLLIHOCTU BCEX Lienew NPy YCIOBUM, YTO UCTOYHMKM
VMEIOT OANHAKOBOE BbIXOAHOE HarnpsiXeHne.

Ecnv gBa nctouHvka NnMTaHus NOAKIoYeHbl K O4HOM MCKpobeaonacHow Luenu 1 nx nogcoeauHeHne He onpeaeneHo,
Kak NnokasaHo Ha pucyHke B.3, To cylLecTByeT BO3MOXHOCTE NOAKITIOHYEHNS 3TUX MCTOMHUKOB NMUTaHUS Kak nocrneaoBaTeb-
HO, Tak 1 napannensHo. B gaHHbIX 06CTOATENLCTBAX BCE BO3MOXHbLIE 3KBUBANEHTHbIE Lenu AOMXHbl ObiTb OLEHeHbI ¢
ucnonb3oBaHnem 06enx npoueayp. [ins onpegeneHns LenocTHOCTU nckpobesonacHom CMcTeMbl UCNONb3yOT Hanbonee
He6.I'IaFOI'IpVIF|THbIe BbIXOAHbIE NapaMeTpbl U 3KBUBANEHTHbIE Lienu.

B cocTae 06opyagoBaHus, NpegHasHaueHHOro Ansi NPUMEHEHUs1 BO B3PbIBOONACHbBIX 30HaX, OOMYCKaeTCs BKIOYaTb
MCTOYHUK MUTaHWs!, B pe3ynbTaTe Yero BbIXoAHble napameTpbl 060pyaAoBaHus, HanpMmMep BHYTPEHHUX akKyMynsTOpOB,
6yayT 3HauMTENbHLIMU. B 3TOM crnyyae oueHka cucTeMbl AOMXKHa BKINoYaTh B Ce0s1 OLeHKY KOMBUHaL MM 4aHHOTO UCTOYHW-
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Ka nMTaHusi ¢ Nio6bliM UCTOYHWMKOM NUTaHKA B CBS3aHHOM 060pyaoBaHuu, a Takke uaMeHeHne (obpatlleHve) nogcoeanHe-
HUS U3-38 BO3MOXHOIO NOBPEXAEHUSI BHELLHEN NPOBOAKN.

Mocne onpegeneHns NpeacTaBUTENbHLIX SKBMBANEHTHbIX LEnen OQonyckaeTcsl UCMOMb3oBaTb MX Kak Mmerowme
OfVH UCTOYHUK NUTaHMS! U MCMONB30BaTh NPOLEAYPY, KOTOpasi paccMOTPeHa B NpUIoXeHuu A, ansi yCTaHOBIEHWs TOro,
ABNAETCS N 6€30MacHOCTb CUCTEMbI B LIEMOM NPUEMITEMON.

Ecnv nogknioveHbl gsa unv 6onee NCTOMHUKA MMTaHWA C Pa3HbIMU BbIXOAHbLIMW HANPsHXeHUsIMKU, CyMMapHBbI ypaB-
HUTENbHBLIN TOK MOXET Bbl3blBaTb AONONTHUTENIbHOE pacCcesdHue B CXeMax peryrimpoBaHus. Ecnv B uensax I/ICI'IOJ'Ib3yeTCF|
TPaguLMOHHOE PE3NCTUBHOE OrpaHNYeHne TOKa, TO CYMTAETCS, YTO AOMNONHUTENbHOE paccerBaHne He HapyLluaeT uckpobe-
30MacHoOCTb.

BbixogHble
napameTpbl
McTourmnK nutanus 1 Uy Cy
Takxke oUueHUTb ® ® + I L
. fa—
u,=U, + U
Uy 4 om T2 R,  LyR
" u c
L= Ui+ Uy WCTOUHMK MuTaHus 2 2 2
U I ° RitR;
2 2
® 1+ A L,
@ e —
Ry LR,

PucyHok B.1 — NCTOYHMKM NUTaHMsA, NOAKNIOYEHHbIE NocneaoBaTenbHoO

BuixogHbie
napameTpbl
MCTOMHMK NUTaHUA 1 Uy C
Tawke oueHUTE @ e+ I L
1 1
UsRy + UpRy
o~ ® —
u I R+ Ry Ry LyRy
7]
U, G,
I UcToMHMK nuTaHus 2
Y2 2 L=hL+h
-® + L L
‘ —
R, LR,

PucyHok B.2 — cTOYHMKM NUTaHus, NOAKNIOYEeHHbIE NapansnenbHO
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B3prBOOI'IaCHaF| 30Ha HeB3prBO0I‘IaCHaﬂ 30Ha
WUckpobesonacHoe obopyaosaHue CasizaHHOe o6opyaoBaHue
1 u ¢
[ 9
L L
[ 9
MocneaosBarenbHoe
noaKnyeHue Ry LyRy
Up=Us+ U,
_ U+,
° Ri+tRy
2 Uy G
[ 9
y! L
® ° 2 2
MapannensHoe
nogknioyeHne Ry, LiR,
I,=I+1,
U4R, + UsR,
U=—7—"
°  R*R;

1 — UCTOMHUK MUTAHUA 1; 2 — UCTOUHUK NMUTAHUSA 2

PucyHok B.3 — NcTouHMKM NUTaHns, NogKNio4YEeHHbIE MPOU3BONBHO
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Mpunoxenne C
(o6asarennHoe)

CoeauHeHUe NUHEAHLIX U HENUHEeNHbIX UCKPOGe3onacHbLIX Lenen

HanHasa npobnema gnutensHoOE Bpems 0CTaeTcs NpeamMeTom nccnegoBanusi. Hacrosiwee npunoxexune, oTpaxaio-
wee MHeHWe Beayuwen ucnoiTatensHon naboparopum, noaeeprnock rnybokoMy nepecMoTpy. OHO OTpaXaeT COBpeEMEH-
HOE COCTOSIHWE 3HaHUM B 4aHHOW 06N1acTn 1 ero NPUMeHeHNe NO3BONUT PACWIMPUTb MMEIOLMIACA NPAKTUYECKUMA ONbIT.

MpoekTnpoBaHne N NPUMEHEHNEe HENMUHENHBIX NCTOYHUKOB NUTaHWUA TpebyeT cneumanbHbIX 3HAHUIA K JAoCTyna K
COOTBETCTBYIOWMM UCMBITATENBHBIM YCTaHOBKaM. Ecnu akkpeauToBaHHasn ucnbiTatensHasi naboparopus yctaHoBuna,
4TO JaHHbIW NCTOYHUK NMUTAHWA ABNSETCA [OCTATOYMHO 6€30nacHbIM, TO AONYCKAeTCs NPOeKTUPOBaTh CUCTEMY B COOTBE-
TCTBUM C HACTOSILLMM cTaHAAPTOM. Bece ocobbie ycnoeus, Kacatowmecs Takon CUCTEMBI, ZOMKHbI GbITb YeTKO onpeaeneHsbl
B CONPOBOANTENBHON AOKYMEHTALUMMN.

Ecnv nposoguTcs oueHka 6e30nacHOCTM KOMBMHALMU UCTOYHUKOB NUTaHWA, CMONb3YIOWNX HENMHENHbIE BbIXOAb,
Heo6XxoAMMO yunTLIBaTb, YTO B3aMOAENCTBME ABYX LiENel MOXEeT BbI3bIBaTh 3HAUNTENBHOE YBENUYEHNE pacCeuBaHnA B
KOMMOHEHTaX CXeMbl perynupoBaHusi. PekomeHgyeTca Mcnonb3oBaTh TONBKO OAUH UCTOYHUK NUTAHUS, coaepalumi cTa-
6unuanpytowme NoNynpPoOBOAHUKU M UCTOUHUKM C NIUHENHBIMUY U/MNW TPaneuneBUAHLIMU BbIXOAHBIMY XapaKTepUCTUKaAMMU.

C.1 BBepeHue

lMpaBnna BbINONHEHWS 3NEKTPOYCTAHOBOK, onpegeneHHsie B MOK 60079-14, no3eonsaioT onepaTopy, KOTOPbIN KOH-
TPONUpyeT ONacHylo 30HY, KOMOGMHMPOBAaTBL HECKOINBKO MCKPOGe3onacHbIX Lenen ¢ NOMOLWbIO X COeaUHEHUR. ITO Takxe
OTHOCUTCS K UCNOMNBb30BAHNIO HECKOINBKUX «CBA3AHHBIX 3NEKTPOTEXHNHECKUX YCTPONCTB» (AKTUBHBIX B HOPMANbHOM PEXU-
Mme paboTbl UNK TOMBKO B YCINOBUSIX HEUCNpaBHOCTK) (cM. 12.2.5.2 MOK 60079-14). Ecnu npoeepka uckpobeszonacHocTu
COeAMHEeHWA BbINOMHEHA pacyeToM UMK UCTIBITAHMEM, HET HeobxoaumocT o6palaThbcs B uCnbiTaTenbHy0 naboparopuio
UK K yNONHOMOYEHHOMY CreLnarnucTy.

MpakTnyeckyio NpoBepKy UCNbITAHUEM CriedyeT BbINONHATE C MPUMEHEHUEM CTaHAAPTHOIO UCKPoobpasyowero
mexaHusma e cootseTcTBuM ¢ MOK 60079-11 c yueTtom koadpmumeHTa 6esonacHoCcTh KOMOUHUPOBAHHOTO 3NEKTPOOGOpPY-
AoBaHus. B atom cnyyae Heo6X0OUMO yUMThIBaTb HEKOTOPLIE YCIOBUSI HEMCNPABHOCTHU, KOTOpble co3nalT Hanbornee
HebnaronpusTHbIE YCNOBUSI BOCNINIAMEHEHUS1 — MeTo «Hanboree HeGNaroNnpUATHOroO BapuaHTa» 4acTo TPYAHOOCYLLEC-
TBUM Ha NPaKTUKE N OObIYHO NPUMEHSIETCH UCTbITaTENBHBIMKY NTaGopaTopusiMn.

MOXHO 1erko BbINONMHUTL OLEHKY COEIMHEHUS] pacYeTOM, MO MeHbLUEeN Mepe, AN PEe3UCTUBHLIX Lenei, ecnu pac-
CMaTpUBaEMble SNEKTPUHECKNE UCTOYHWUKU MMEIOT BHYTPEHHEE NMHENHOe CONPOTUBIIEHNE, KaK noka3aHo Ha pucyHke C.1a.
B aTom cnyyae npuMeHsl0TCs KpUBbIE Npeaena BocnnameHeHus, onpegeneHHolie B MOK60079-11, n gonyckaeTtca npume-
HeHne meToaa, onucaHHoro B npunoxexHun A MIK 60079-14, unm Ha pucyHkax C.7 n C.8 HacTosilero ctaHgapTa.

U
oo -1 °

U R

-0 O i

o™
L]

a — [nHeliHas xapakTepucTuka

R I Ug}

\\\\
N,
U, R
Uqg Uu N u
-0 —0
IO

I
b — TpaneuveBmaHaa xapakTepucTuka
U
I
+o /- o u,
U, K U
-o o
L I

¢ — MpsaAmoyronebHas xapakTepucTuka
PucyHok C.1 — XapaKTepWCTUKM SKBMBANEHTHBIX Lienen 1 BbIXOA0B Pe3UCTUBHbIX LEenen
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MepBbi aTan BkoyaeT B ce651 OLeHKY HOBbIX MaKCUMarbHbIX 3HAUEHUIA HANPsKeHUs! M TOKa B pe3ynbTaTe KoMBnHM-
poBeaHus cBsizaHHOro obopyaoBaHusi. Ecnu cessaHHoe 060pyaoBaHue KOMBUMHUPYETCS, Kak Noka3aHo Ha pucyHke C.2a, aTo
nocnepoBarensHoe coeanHeHne. MakcumasnbHble 3HaueHUst HanpPsHKEHUs XONocToro xoaa U, oTAenbHbIX NoAYy3os ckna-
AbIBAIOT N YUNTHLIBAIOT MAKCUMAanbHOE 3HaYeHne Toka KOpPOTKOro 3ambikaHust 1. B ycTpolicTee, nokasaHHOM Ha pUCYH-
ke C.2c, coeguHeHne napannensHoe. 3HauYeHUsi TOKOB KOPOTKOIO 3aMblKaHUs! CKIabIBalOT U YHUTHIBAOT CaMOe BbICOKOE
3HaYeHUe HanpsHKeHUs XOIoCcToro xoaa.

Ecnun B ycTponcree anekTpoobopyaoBaHus NonsipHOCTb ornpegerieHa HeveTko (Kak Ha pucyHke C.2e), BO3MOXHO
nocnefoBaTenbHOE UK NapannensHoe NOAKNIoHeHNe B 3aBUCMMOCTY OT paccMaTpUBaeMoro yCnoBus HeWCnpaBHoOCTU. B
3TOM criyyae cnefyer npegrnonaraTts CNOXeHNe 3HaYeHUIA HanpPsKeHUs1 M ToKa Arsi ABYX TUNOB COeANHEHNA B OTAENbHOC-
Tn. 3a ocHOBY crieflyeT npuHUMaTh Hanbonee HebnaronpUsITHbIE 3HA4YEHUSI.

Mocne onpeaeneHns HOBbIX MaKCUMaSIbHbIX 3HAYEHUI TOKA M HaNpsiXXeHus Heo6xoaMMo NPoBepuTbL ckpobesonac-
HOCTb KOMOMHUPOBAHHOW LIENU C NOMOLLLIO KPUBBIX NPEAENOB BOCNIIAMEHSIEMOCTH, NpuBeAeHHbIX B MOK 60079-11 ¢ yue-
ToM koadppuumeHTa 6e3onacHOCTV ANA PE3UCTUBHOM LIEMU M ONPEOENUTb HOBbLIE MAKCUMANbHO AONYCTUMbIE 3HAYEHUS]
BHELHEN UHAYKTUBHOCTU Lo n emkoctn C,. OpHako 3necb obHapyxuBaeTcsl cnaboe MecTo MeToguku, BEBEAEHHOW B
MO3K 60079-14, npunoxexune A, No cneayiowmm npuuvHam:

- 3HaYEeHNUs1 MaKCUManbHO AONYCTUMON MHAYKTUBHOCTU AEUCTBUTENbHbI TOMBKO ANS MAaKCUManbHOIO HaNPsHKEHUS
24 B;

- HE Yy4MTbIBAETCA CyWECTBOBAHNE UHAYKTUBHOCTM U EMKOCTM.

Ecnun ncxoante TONbKO U3 3HAYEHUI HANPSHKEHWM XOMOCTOrO X04a U TOKOB KOPOTKOrO 3aMblKaHUS, NONYyYeHHbIN
k03 purumneHT 6€30NacHOCTU CHMUXAETCS C XenaeMmoro 3Havenus 1,5 o npumepHo 1,0 B AnanasoHe HanpsiXeHWi Bollwe
20 B. 9to npegcraensaeTca npuemnembiM, NOCKOIbKY coeguHeHune B cooTBeTcTBUM ¢ MOK 60079-14 moxeT 6biTb OTHECEHO
TOJIBbKO K YPOBHI0 «ib», Aaxe ecnun Bce o6opyaoBaHue Nno oTAENbHOCTM OTBeYaeT TpeboBaHuAM Ans ypoBHs «ia». OgHako
AN HU3KNX 3HAYEHUN HaNPSHPKEHWIN BO3MOXHO CHIXKEHWE koaddumumeHTa 6e3onacHocTu cywecTBeHHO Huxe 1,0. Takum
o6pasom, gaHHbIV meToa He3EKTUBEH C TOUKM 3peHust GesonacHoCTu.

Ecnu oguH nnn HECKONBKO aKTUBHBIX UCTOYHUKOB B OAHOMN LEMNM UMEIOT HENWHENHbIE XapaKTePUCTUKU, OLIEHKH,
BbINOMHAE Mbl€ TOMBKO Ha OCHOBE HANPSDKEHWIN XOMOCTOro X04a U TOKOB KOPOTKOTO 3aMblKaHUS, HE NO3BONSIIOT AOCTUTHYTb
nepeoHaYanbHOW Luenw.

Ha npaktuke npYMeHsAI0T NCTOYHUKK TpaneLuueBnaHon dopmbl (CM. pucyHok C.1b), a NpaAMoyronbHble BbIXOAHbIE
XapaKkTepucTukn (cm. pucyHok C.1c) 4yacTo BCTpevalTCs, Koraa UCMONb3YTCsl 3NEKTPOHHbIE TOKOOrPaHUUYUTENbHbIE
ycTponcTea. [Ing Takmx uenen Henb3si UCnonb3oBaTh KPMBLIE Npeaena BocnnameHsaemMocTy ua craHgapta MOK 60079-11.
Takum o6pasom, HaCTOAWMI CTaHOapPT OMNUCLIBAET MeTOA, KOTOPLIM MO3BONsAeT OUueHUTb 6e30nacHOCTb KOMGUMHaUum
ceTel, BKIIOYaoLWMX B ce651 HeMNMHeNHbIe NCTOYHUKU, C MOMOLLLIO aguarpamm. HoBasi komnbloTepHasi MOAENb UCKPOBOrO
BOCMNaMeHeHns No3BonseT 4oCTUraTh XenaeMmoro koathduuneHTa 6e30nacHoCTU Kak Anst HeNMMHENHbIX UCTOYHMKOB, TaK 1
ANsi CyMMapHbIX 3Ha4€HUI MHAYKTUBHOCTM U €MKOCTY B LiENM.

MpeacraBneHHas 34ecb METOOMUKA MOXET NPUMEHSITBCS Ans 30Hb! knacca 1w ans nogrpynn I1C v I1B. Heo6xogumo
NoA4epPKHYTh, YTO JaHHAs MeToAnKa npegnaraetT MexaHn3m CoOeauHeEHUsT; ero NnpuMeHeHne Ansi onpegeneHmsa napaMmeTpos
McKkpo6e3onacHoCTM OTAENbHbIX Lenew nnn o6opyaoBaHnsi UMEET CMbICH TOMbKO B CryYae NpocTbIX NPSIMOYTONbHbIX UK
TNMHEeNHbIX Lenen.

—o0 +

a — lNocneposaTenbHOE NOAKMIOYEHWE CO CNIOXKEHWEM 3HAaYEeHUN HanpsXXeHnsA
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b — lNMocnepoBaTtenbHOE NOAKITIOYEHUE CO CITOXKEHMEM 3HAYEHUI HANPSXEHUA U BO3MOXHBIM CNOXEHUeM 3Ha4YeHUM Toka
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¢ — lMapannensHoe NoAKIIYEHUe CO CNOXeHUeM 3HaYeHU ToKa
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d — lNapannensHoe NoAKMoYEHME CO CNOXEHUEM 3HAYEHUIN TOKa U, BO3MOXHO, HAMNpPsHKeHUs

+

i

o1

o

+
o

e — I'Iocneﬂoaareanoe nnu napannenbHoe nogknveHne co CnoXXeHnem 3HAYEeHUN ToKa n Hanps>xXeHus

PucyHok C.2 — CnoxeHune 3Ha4eHnn ToKa n/nnv HanpsbkeHus 4ns coe guHeHum
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C.2 OCHOBHbIe TUNbI HENTMHENHLIX Lenen

C.2.1 MapameTpbl

Ons oueHkn nckpobe3onacHOCTU akTUBHBIX Lener Heo6XxoanMo 3HaTb BHYTPEHHEE CONPOTUBIEHNE U HanpsXeHne
MCTOYHMKA. B camoM NpocToM criydae MCTOHHUK MOXKET XapakTepn3oBaTbes ABYMSI (MOCTOSIHHLIMMW) IIEKTPUYECKMMU 3Ha-
YEHMAMN — HanpshkeHnem Uy v BHYTPeHHUM ConpoTuBneHnemM R, nubo U, n TOKOM KOPOTKOro 3ambikanus I, (cm. pucy-
Hok C.1a). U, yacTo onpegenserca 3eHepoBckuMn anoaamu. Uy u 1, — mMakcnmanbHbie 3HaueHUs!, KOTopble MOryT 6biTb
nony4eHsl B yCroBUsIX HEUCNPaBHOCTY, onpeaeneHHsix B MOK 60079-11. B cnyyae, npounnioCTpMpoOBaHHOM Ha PUCYH-
ke C.1a, xapakrepncTuka nvHenHas. K coxaneHuio, Ha NpakTUKe TONbKO HEKOTOpbIE Lerny MoryT GbiTb NpeacTaBneHsbl
TaKMM MPOCTbIM croco6om.

Hanpumep, akkymynsaTop, 060pyA0BaHHbIN BHELWHWM TOKOOTPaHUYUTENBHBIM PE3UCTOPOM, HE UMEET BHYTPEHHENO
NOCTOAHHOIO COMPOTUBIIEHWA W HAaMpPsXeHWe WUCTOYHMKA M3MEHSIETCS B 3aBMCMMOCTU OT CTeneHu 3apsaku. [ins usyde-
HUSI NOBEAEHUA 3TNX CYLLECTBYIOLLMX B AENCTBUTENBbHOCTM Lienew OHW NpeacTaeneHsbl 6onee npocTbiMU 3KBUBANeHTHbIMK
LensiMu, KOTOpble AOMKHbI BbITb CNOCOBHbI Bbl3blBaTh BOCMNIAMEHEHWNE B TAKOW e CTEMNEHU, Kak pearbHble Lenu. B Boiwe-
YNOMSIHYTOM CIy4ae € aKKyMynsaTopOM MakCUMarbHOE 3HaueHne ans pasoMKHYTOR Lenm pasHo U, v BHelHee conpoTue-
neHne paeHo R, kak nokasaHo Ha pucyHke C.1a. 3Ta skeuBaneHTHas Lenb MMeeT NMHENHYI0 XapaKTepUCTUKY.

HenuHeliHble Lenu Takke MOryT GblTb CBEAEHbI K ABYM OCHOBHbIM TUMaM, Noka3aHHbIM Ha pucyHkax C.1b u C.1c.
McToYHUK ¢ TpaneuneBUHOW xapakTepucTrnkon (pucyHok C.1b) cCoCTOMT U3 MCTOUHMKA HaNPSPKEHUS!, CONPOTUBIIEHUS U
JOMONHUTESbHbBIX 31IEMEHTOB, OrPaHUYNBAIOWUX HanpsikeHne (Hanprvmep, CTabUNUTPOHOB) Ha BLIXOAHbIX 3aXnMax. Tok
MCTOYHMKA C MNPSIMOYIOfIbHOM XapaKTepWCTUKOMW, npeAcTaBneHHoro Ha pucyHke C.1c, orpaHuyeH SneKTPOHHbLIM
perynsiropom Toka.

Ecnu paccMoTpeTb 3HAaYeHWs BbIXOQHOW MOLLHOCTYW pasfnnyHbIX CETEN, CTAHOBUTCSI O4EBUAHBIM, YTO crieflyeT npu-
MEHSITb pasHble NpeeribHbie 3Ha4YeHUsi BOCNIIaMEHEHWS, NOCKOIbKY BOCMNNaMeHsIoLasi uCKpa sIBNsieTCsl OHOBPEMEHHO
«3apsgoM» 1 HeobXOAMMO yUUThIBATb €€ COOTBETCTBUE UCTOYHUKY, KOTOPLIA ee nuTaeT. MakcumanbHasi MOLHOCTb OT
MCTOYHVKA, MPeACTaBNeHHOro Ha pucyHke C.1a, cnegyrowas:

Prax = 114Uy - 1
W NS UCTOYHUKA C TpaneuneBugHON XapakTepucTukomn (pucyHok C.1b):
Prax = 174 Uq - I, (ans Uy > 1/2 - Ug), mim
Pmax = Yo - (Ug — Ug /R (Bns Uy <172 - Ug).

TpaneuneBngHas xapakTepucTuka Ha pucyHke C.1b cTaHOBUTCA NpsSIMOYronbHOW XapakTEPUCTUKOW HA PUCYH-
ke C.1c, nocKonbKy Ugq cTpemutes K HECKOHEYHOCTU.
B aTtom cnyvae:

Prax = Uo " Lo

Ins nonHOro onucaHusl CTOUMHMKa HeoBXoAMMBI ABA NapameTpa, OTHOCAWMECS K NIMHENHBIM U MPSIMOYTONbHbIM
XxapakTepucTmkam, 1 Tpy napaMmeTpa, OTHOCALWMECH K TpaneuneBnaHon xapakrepuctuke (tabnuua C.1).

Tab6nwuua C.1—MapameTpbl, HEOGXOAUMbIE ANS ONMUCAHUST BbIXOAHON XapaKTEPUCTUKN

Xapakrepuctuka Heobxoaumeble napameTpbl
Iunerinasn, pucyHok C.1a U, LwmU,, R
TpaneunesungHas, pucyHok C.1b U,, Ug, Ry U,, R, Iy U, Uqg, 1,
MpsimoyroneHas, pucyHok C.1c U,, I,

C.2.2 Undopmauums, cogepxawanca B ceptudmkarax

B cBfiamn ¢ Tem, uto B cootBeTcTBUM € 12.2.1 unn 12.3 MOK 60079-14 o6opyaoBaHne ¢ akTUBHBIMM UCKpo6Be3onacHbI-
MM LensaMm NoanexmuT ceptTudmkaumm, MOXHO NpearnonoxuTs, YTOo ANns 0TAeNnbHOro 060pyaoBaHus, KOTOPOE JOMKHO KOM-
GuHMpoBaTbCsl C McKpobBesonacHbIMM UEnsiMu, BCerga WMEeeTcsl CBUAETenscTBo o6 wucnbiTaHum, copepxailee
COOTBETCTBYIOLLME SNEKTPUUECKME NApamMeTphbl.

Mepebirt 3Tan no6oit oueHk 6e30NacHOCTU JOIKEH BKIToUaTb B ce6s onpeaeneHyne Tuna xapakTepucTukM U cooT-
BETCTBYIOLWME 3NEKTPUUECKME NapaMeTpbl OTAENbHbIX Liener. Mockornbky nonb3oBatens Unu oneparop 06b4HO He 3HAaKOM
C YCTPOWCTBOM LiENE U BHYTPEHHUM CTPOEHUEM 060pyA0BaHUS, eMy NPUAETCS OBEPATL ANEKTPUHECKUM [AaHHbIM, NPUBe-
AEeHHbIM B CBUAETENBLCTBE 06 UCTbITaHUMN.

18



rOCT P M3K 60079-25—2008

O6biuHO B cBMAETENLCTBE 06 UCMLITAHUM COABPXKATCA CNeayloWwmne 3HaueHns: HanpsxxeHne xonoctoro xoaa (U,),
TOK KOPOTKOTO 3amblkanus (1) n MakcumarbHO 4OCTVXKMMANA MOWHOCTL P. YacTo Ha 0CHOBE 3TUX 3HA4EHUI MOXHO cae-
naTb BbIBOA O TUIMNE XapaKTePUCTUKN.

Mpumep (MakcMmarbHble 3Ha4YeHUs):

U, =12,5B,
I,=0,1A,
P, =313 mBT.

lNocKkornbKy 3HaueHne Py paBHO OAHOI YETBEPTON NPON3BEAEHUS HAMPSXXEHUA XONOCTOro X0Aa 1 TOKa KOPOTKOro
3aMbIKaHWSA, MOXHO CAeNnaTthb BbIBOA, HYTO 3TO MPUMEP NTMHENHOW XapakTepncTuky (pucyHok C.1a).
Mpumep (MakcMmarbHble 3Ha4YeHus):

U, =20,58,
1,=35mA,
P, =718 mBr,

rae P, — 570 NponsseaeHne HanpsiKeHNst XONOCTOro XoAa U TOKa KOPOTKOro 3aMbIKaHWUs, TO €CThb 3TO Npumep npsi-
MOYIrOINbHON XapakTepucTuku (pucyHok C.1c).

B HekoTOpbIX CNyYasx 3Ha4YeHUs1 MOLLHOCTM, TOKa M HaMPsHKEeHUs1 He COOTBETCTBYIOT YKa3aHHbIM Bbille, NOTOMY YTO
3HayeHVe MOLLHOCTM YKa3aHo Ansl yCTaHOBMBLUMXCS YCIOBUN (AeNCTBUE HarpeBa KOMMNOHEHTOB, MOAKIIOYEHHbIX NocneAo-
BaTelNbHO), @ 3HAYeHUsI TOKa U HanpsikeHWs JaHbl 4ns AMHaMUYeckux ycroBuii (Mckpoeoe BocnnameHenue). Koraa ectb
COMHEHWMs1, HeobBX0AMMO NPOBEPUTb, KaKylo XapakTepucTUKy crieayeT NPUHATL 38 OCHOBY COEAMHEHUSI C TOUKM 3PEeHUs]
WCKPOBOIO BOCIIIAMEHEHWSI.

B cnyyae TpaneuneBnaHON XapakTepucTiku nHopmMauun B CBUAeTeNnbCcTBe 06 NenbiTaHuy 6biIBaeT HEAOCTaTOYHO
AnNs onpejeneHust xapakrepucTukn. OTcyTCTBYeT TpeTuri napameTp (cm. Tabnuuy C.1) — Ugnim R.

YkazaHue 3HaueHus R B ka4yecTBe AOMOMHMTENBHOIO NapaMeTpa NoMoraeT NpaBubHO BbIMOMHUTL COSAMHEHUSA
uckpobesonacHbIx uenen. MoaTomy 3HaveHne R 06bIMHO NPMBOAUTCH B CBUAETENbLCTBE 06 ucnbiTaHuu. Toraa napameTtp
Uq (pncyHok C.1.b) MOxHO BbIBECTU MO chopmyne

UQ = IO ‘R

B GonblmHcTBE CnydaerB B cBUAeTeNbCTBE 06 UCMBITAHMM Takke ykasbiBaeTcsl hopma Xxapakrepuctuku niobon
HENWHEWHOW Lenu.

Mpumep MOXeT BbIrMaAeTh creayowmm obpasom:

MakcumaneHble 3Ha4eHust (TpaneuneBngHasi XxapakrepucTuka):

U, =13,7B,

1, =105 A,

R =4380m,

Py, =1010mBT.

OTa xapakTepucTuka npeacraBrneHa Ha pUCYH- Ui
ke C.3a; Ha pucyHke C.3b nokasana 6e3onacHasi, 9KBU- 46BL
BaneHTHas uenb. N

BreinonHsa0T cneaytowmm pacyer: N

Ug=1,-R=46Bn \

Py =(Ug-U,)  U/R=1010 mBT. N

Takum o6pa3om, paHHble, Heobxoaumble Ans 1378 \

coeanHeHns, MoryT 6bITe NONYYeHbl HA OCHOBE UHAOP- \\
Mauuu, NpUBeAEeHHON B CBUAETENbCTBE 06 UCNbITaHU.
Ecnu Takmx gaHHbIX HET B paHee BblgaHHbIX CBUAETE b- 0 105mA 1
CTBax, OHM AOMXHbI ObITb NPeAOCTaBNEHBbI U3TOTOBUTE- a — BbIXOAHBIE XapaKTepPUCTUKN
nem obopyaoBaHua Wnu ucnbliTatensHo naboparto-

pues. 438 Om
Mpu paspaboTke nckpobesonacHbIX Lenen Heo6- +o—{ 1}

1
. . o ——>»
XOAMUMO CTPEMUTBLCA K TOMY, YTOGBI YMCIO coeanHEHNI
M KOMOMHMPOBAaHHBIX NOAY3NOB GbIN0 MUHUMATBHLIM.
Y 46 B 13,78 u
o o o

OTa uenb He Bcerga AOCTUXMMA Ha NPaKTUKE, MOCKOSb-

Ky HeobxoAuMO yunTbiBaTh YCNOBUSA HEUCNPABHOCTM.

370 03HauaeT, 4To HekoTopoe o6opyaoBaHNe, KOTOPOE -0

He SIBNSIeTCA UCTOHHUKOM HanpshXeHUs B HOPManbHbIX

ycnoBusix paboTbl, cneayeT paccMaTpuBaTth B criydae

HENCNpPaBHOCTU KaK UCTOUHUK HAaNPSXKEHUSI.
MaccneHble BXOABI YCTPOUCTE, HANPUMEpP n3me-

puTenbHbLIX AaTYUKOB, NNOTTEPOB U T.4., MOTYT C TOUKU

b — akBMBaNeHTHanA Uenb

PucyHok C.3 — BbixogHasi xapaktepucTuka n SKBMBaneHTHas
Liernb UCTOYHMKA C TpaneLMeBMaHON XapaKTepUCTUKOR
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3peHusi be3onacHoOCTW AeVCTBOBATb KAk UCTOYHUKM BOCNNaMeHeHus. MoaTomy HeoGxoammMo obpallaTbcs K Makcumans-
HblM 3HAYEHUSIM, YKa3aHHbIM B CBUAETENbCTBax. B pesynerate paboune xapakrepucTmku Lenu MoryT 3HaumMTernbHO OTKIO-
HATLCA OT 6830NACHON XapakTepUCTHKN. YKasaHHbIe B CBUAETENbCTBAX 3HAUEHUST HaNPsKeHus xonocToro xopa U, v Toka
KOPOTKOIO 3aMblKaHuA I, ANA JaHHOM LIENM B HEKOTOPLIX CRYHaaX NPUMEHNMBI TOMBKO AN YCNOBUIM NepexoHoro npoLec-
ca. C apyromn CTOpPOHbI, 3Ha4€HWE MOLLIHOCTU NPUMEHSIETCA K YCTAHOBMBLUMMCS YCITOBUAM, KOTOPbIE CneayeT y4YnThiBaTh C
TOYKW 3pEHUS HAarpeBa NoAKHYEHHbIX KOMIMOHEHTOB.

C.3 CoepvHeHne nckpobeszonacHbIX Lenen He MeHee YeM C ABYMA UCTOUHNKAMM

C.3.1 OnpepeneHve pe3ynbTUpyIoLEeN BLIXOGHON XapaKTepPUCTHUKN

MpepnonaraeTcs, YTO BLIXOAHBIE XapaKTEPUCTUKM Lenen B COCTaBe KOMOGMHaLMM Lienel, KOTopble AO0MXHbI paccmar-
pUBaTBCA Kak UCTOYHUKM HanpsbkeHusl, nasecTHol (CM. C.2). Tenepb, ucxoas U3 tuna coegMHeHus!, crielyet onpeaenuThb,
HeobX0AMMO NN YUUTbIBATE CyMMapHOE HanpsikeHue, CyMMapHbIA TOK UM OQHOBPEMEHHO CYMMapHOE HanpshkeHWe U TOK B
YCINOBUSIX HOPMaribHOW paboThl U B YCIOBUSX HEMCNPaBHOCTHU.

Ecnv KoMOMHMPOBaHHbIE MCTOUYHUKM HaNPsBKeHWs NOAKNIOYEHbI NOCNEA0BATENBHO U HE COEAUHEHBI, HANPUMEp ¢
3emnen (pucyHok C.2a), Torga He3aBUCMMO OT MOMNSIPHOCTU WCTOYHWMKOB BO3MOXHO TONBLKO CIOXEHWE HampshKEHWS.
Pe3ynbTnpylowyto BeIXOAHYIO XapakTepucTuKy Nerko Hantu rpadpuyeckum cymmupoBaHvem. HanpspkeHust oTaernbHbIX
MCTOYHMKOB ANS K&XA0ro 3Ha4eHUsA Toka cknagsiBaiotes. [yHKTMpHasn kpysas Ha pucyHke C.2 nokasbiBaeT pe3yrnbTupyio-
LMe XapaKTepUCTUKU B Pa3HbIX CIy4yasix.

B nocneposarensHon uenu, npuBeAeHHON Ha pucyHke C.2b, ¢ coeamHeHnem aByX MCTOYHUKOB HaNPsiKEeHWs! Ha yPOB-
He Harpysku, CroXeHue 3Ha4YeHUW ToKa MOXKHO UCKITIOUUTb, TOMBKO €CMM NONSPHOCTb ABYX WCTOYHUKOB B YKa3aHHOM
HanpaeneHwun cdmkcnpoBaHa Ans 6esonacHocTu (Hanpyumep, Anst HekoTopeIX 6apbepoe 6ezonacHocTh). [ANA UCTOYHMKOB
HanpskeHWs1, KOTOPbIE MOTYT U3BMEHUTB MOMNSAPHOCTL BO BpeMsi paboTbl MK B YCITOBUSIX HEMCNPaABHOCTK, HeoGxoanmo pac-
cMaTtpuBaTh CrOXeHWe 3Ha4YeHUIA TOKa M HanpsixkeHusi (M. pucyHok C.2e).

Mpu napannensHOM NOAKNIOYEHUN, NOKa3aHHOM Ha pUcyHke C.2c¢, CroXeHne ToKa BO3MOXHO TONbKO B Cnyvae npu-
MEHEeHUs ABYXMOMOCHOrO MCTOYHMKA C NOAKMIOYEHNEM ABYX NONiocoB. CrnoxeHwe HanpsikeHus B 4aHHOM CNy4ae HEBO3-
MOXHO, U pe3ynbTUpYIoLLAasi XapaKTepucTuka cosgaeTcsi rpachieckum CyMMUPOBaHWEM OTAENbHbIX 3HAa4UEHUI ToKa.

Ecnv ToneKko 0AMH NOMIOC K&KA0r0 MCTOYHUKA NOAKITIOYEH K MONIOCY APYroro MctodHuka (pucyHok C.2d), cnoxexune
HanpsiKeHUst MOXHO UCKITIOYUTb, €CMW NOMNSIPHOCTL MCTOYHUKOB, Kak NoKa3aHo, OMKCMpOBaHa BO BCEX Cry4asix (Hanpumep ¢
nomMoLsto 6apeepos 6ezonacHocTH). MHaue cnegyet paccmaTtpyBaTh CNOXeHWe 3Ha4YEHUI TOKa U HanpPsPKeHUst (CM. pUcy-
Hok C.2e).

Ecnu Heckonbko Lener noaknioveHbl K KOHTYpY, B KOTOPOM cneayet npegnonarats NPOU3BOSbHbIE COeANHEHUS
(pucyHok C.2e), Torga B 3aBUCMMOCTH OT pacCMaTpUBAEMbIX YCNOBUIA HEUCNIPaABHOCTU MOXET BbITb 3aA4aHo nocneaoBa-
TeNbHOE UK NapannensHoe coeanHEeHNe, TO €CTb HEO6X0ANMO pacCMaTPUBATL CITOKEHNE TOKA U CIOXEHNE HANPSIKEHUS.
MockonbKy 3TW ABa BapuaHTa He MOTYT CYLEeCTBOBaTL OAHOBPEMEHHO, PE3yNbTUPYIOLLME XapaKTEPUCTUKN CNOXKEHUS 3Ha-
YEHWI TOKA U HAMPSXXEeHWs CneayeT CTPOUTL pa3genbHO. 3Ty Npoueaypy Takke NPUMEHSIOT BO BCEX CNy4anx COMHEHUN B
OTHOLWEeHUW Lenew, NpeacTaBneHHbIX Ha pucyHkax C.2b n C.2d, a Takke Ansi uenen ¢ bonee yem ABYMS NPOBOAHUKAMMN.
MonyyerHbIN pesynbTaT BCerga byaer o6ecneumnBarts 6e30nacHoCTb.

C.3.2 OueHka 6e3onacHOCTU COeANHEHNA N onpeaeneHne MaKCMManbLHO A0NYCTUMbIX 3HAYeHUN €MKOCTU 1
WHAYKTUBHOCTH

Ecnu pesynbTupyiowas xapakrepuctuka kombmHnpoBaHHon uenu onpegenexa B cootsetcteum ¢ C.3.1, cnepyio-
LM 3Tan — oueHka nckpobesonacHocTy. [ins 3Tol uenu UCNONb3yI0T AnarpaMmmbl, NpuBeAeHHbIe Ha pucyHkax C.7m C.8.
OHV NOKa3bIBaOT KPUBYID MakcUManbHO AONYCTUMbIX 3HAYEHUI ANSA NIMHENWHBIX XapakTePUCTUK UCTOYHMKORB (LUTPUXOBas!
npegenbHasi KpUBast) M 45 NPSMOYTONbHbIX XapakTepUCTUK (CNNOWHas nNpeaenbHasn KpMeasn) NPy AaHHOW MHAYKTMBHOCTH
M HOBbIX MaKCUMarnbHbIX 3HAUEHUSIX TOKA W HANPsPXKEHUs1 B KOMOWHWpoBaHHOM Lenu. Kpome Toro, npuBeaeHbl KpuBbIe s
onpegeneHus Camol BbICOKON 4ONyCTUMON BHEWHeN eMKoCcTH B 06onx cnyyasx. Pacnpegenexune gnarpamm no rpynnam
o6opyAoBaHUs M MHAYKTUBHOCTU NpUBEeAeHO B Tabnuue C.2.

Tab6nwuya C.2— PacnpegeneHve guarpamm no rpynnam obopyaoBaHUs U MHAYKTMBHOCTU

PucyHok Mpynna Honyctumast nHayktmeHoCTb L, MMTH
C.7a 0,15
C.7b 0,5
C.7¢c nc 1
C.7d 2
C.7¢ 5
C.8a 0,15
C.8b 0,5
C.8¢c B 1
C.8d 2
C.8e 5
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UTo6k! oLeHNTb nckpobesonacHoCTb, CHavana cnegyeT BolbGpaTh rpynny 060pyaoBaHuUs, a 3aTem 06y UHAYKTUB-
HOCTb, Heobxognmylo Ans kombuHaumu. Ecnn paccmatpusaiotcs Hebonbwme 3Ha4YeHUs] MHOYKTMBHOCTU (TO eCTb Npw
OTCYTCTBMM COCPEAOTOYEHHON MHAYKTVBHOCTM TOMNBKO KOPOTKME OTpe3ky kabens), Torga crnegyeT BuibupaTtb gnarpaMmmy ¢
caMblM HU3KMM 3HaYeHUEM UHAYKTUBHOCTU (pucyHok C.7a — gns rpynnel 11C 1 pucyHok C.8a — gnsa rpynnsi 1IB).

PesynbTupylowasn BbIxogHaa xapakTepucTmka HaXoAUTCS Ha paccMaTpvBaeMon gnarpamme. Ecnv B cooTBETCTBUM
¢ C.3.1 paccmaTtpveaeTcsl CNOXEHUe 3Ha4eHUN TOKa M HanpsiXKeHUs!, Toraa AoMKHb! GbiTb BbiYepyeHbl 06e pe3ynbTUpyo-
LiMe XapaKTepUCTUKK.

Tenepb MOXHO HENOCPeACTBEHHO onpeaennTb, SIBMsieTcs N nckpobeszonacHon KOMGMHaUNSI UCTOUHUKOB C MHAYK-
TUBHOCTbIO NS AaHHOW Agnarpammel U BbiGpaHHoN rpynnsl o6opygoBaHus. [onyyeHHas cymmapHasi XxapakTepUcTuKa He
AOMXKHA nNepecekaTb NpeaenbHyIo KPUBYIO ANSA NCTOYHMKA C NPSMOYTOSIbHOM XapakTepuCTUKON HY B OHOW TOYKE Anarpam-
Mbl. Kpome Toro, Tovka Ha gnarpamme, onpegeneHHas Kak MakcumarbHOoe 3HaueHUe HanpsiXeHWs Ui MakCMMarnbHOE 3Ha-
YEHWe TOKa CyMMapPHOWN XapaKTePUCTUKK, ZOIDKHA NeXaTb HUXKE KPUBOW 1151 IMHENHOIO UCTOYHMKA.

MakcumanbHO AONYCTUMYIO €MKOCTb MONy4aeMoii Lieny onpegensioT Kak camoe HU3Koe 3HaYeHUe U3 ABYX Cepuii
npeaenbHbIX KpuBbIX C, KOTOPas ABNAETCA CaMbIM BLICOKMM 3HaveHuem C, KOTOpOe He NepecekaeTcs peaynbTUpyloLLeit
BbIXOAHOW XapakTepUCTUKOW ANSA NUHENHOTO Npeaerna v ANs NpsiMoyronsHoro npegena. Ecnv ans aaHHoro npumeHeHus
Heo6xoaumo Gonee BbICOKOE 3HaUeHne oNYCTUMON eMKoCTH C g, ero MOXHO NOMy4uTb, NCNONbL3Ys, Npex/ae Bcero, auar-
pammy ans 6onee HU3KoN MHAYKTUBHOCTU. DTOT Ke MeToA MOXHO NPUMEHSITb, KOrAa pe3ynbTUpYoLwasi BbIXoaHas XxapakTe-
pucTMKa nepecekaeT KPUBYIO nNpeAenbHOW WHOYKTMBHOCTM ANl UCTOYHMKA C  NIMHEWHOW W NPSIMOYrOSibHOM
xapaktepuctukon. Ecnmn gaxe npn camom HA3KOM 3HaUYEHWUM MHAYKTUBHOCTW Ha anarpammax (0,15 MIH) kpuBble cooTBe-
TCTBYIOWMX Npeaenos Ha guarpamme |IC npeBbilleHbl, pekoMeHAyeTCsl NpuMeHsTb auarpammel [IB. Ecniv aTn npegenst
TaKKe NPeBblWeHb!, Torga KomGuHauus He sBnsieTCA uckpobesonacHom Take n ans rpynns |I1B.

C.3.3 [JononHuTenbHble KOMMEHTapUN OTHOCUTENLHO METOANKU NPUMEeHEeHUA BbIXOQHON XapaKTepUCTHKN

MeTtoauka oueHkn 6e3onacHOCTU coeauHEHN nckpobeaonacHbIxX uenei, onncanHas 8 C.3.1 u C.3.2, co3gana Ha
ocHoBe (hyHAaMeHTanbHbIX MCCnegoBaHWi U pacyeTa mogenei. Metoa pacyeta gaet pe3ynbTarhl, oTnMyalowmecs ot
NPUBEAEHHbIX B NpeAblayLLem oTyeTe.

Bonee BbIcOKME 3HAYEHMSI EMKOCTM OMYCTUMBI B MANA30HE HU3KOro HanpsbkeHus. [ins 6onee BbICOKMX 3HAYEHWHI
HanpsXeHWs1 pasHyua MoxeT gocturaTte koadduumenta 3. B otnnume ot guarpamm B npegpigaywiem oTyete npegensHast
Kp1Bas AN YMCTO Pe3UCTHBHOW Lienu He Noka3aHa Ha pucyHkax C.7 n C.8, HO oHa no cyTu onpeaensieTcs no gonyctMMomy
3HA4YEHWI0 MHAYKTUBHOCTW. Kpome Toro, 3aeck HaxoasaTcsi NpeaerbHble KpUBbIe ANs NUMHEeNHbIX UCTOHHUKOB. 3a UCKNoYe-
HUEM 3TOro, rpacnyeckmini METOA B LLENOM OCTaeTCsl TAKUM Xe.

padmyeckuii MeToa OCHOBAH Ha CHWKEHWW peanbHOW XapakTepUCTUKM WCTOYHMKE B aOCTPaKTHOM JNMHEWHOM
MCTOYHMKE N UCTOYHMKE C NPAMOYrONbHON BbIXOAHOW XapaKTepPUCTUKON N CPABHEHUU C COOTBETCTRYIOWUMU NpeAenbHbIMU
KpVBbIMU. TOMBKO B Cnyvae, ecrnv hakTM4eckasn XapakTepucTUKa NCTOYHUKA NMHERHas Unu NpsiMmoyronbHasi, koadponum-
eHT 6e30nacHOCTM CrapaHTUPOBaHHbIM 3Ha4eHeM 1,5 MoxeT BbITb BeiBEAEH No Anarpamme. [1ns HEKOTOPbIX Gonee Crox-
HbIX UCTOYHMKOB MOXeT ObiTb MOMNe3Ho MoCTpouTb ornbaiowyto MMHENHYIO UKW NPSIMOYTONBHYIO XapakTEPUCTUKY, UTO
NO3BONUT COXpaHWUTb koathduuneHT BesonacHOCTU. PeanbHblll KoahduumeHT 6e30nacHOCTU MOXET BblTb HECKOMBbKO
Huxe (HO Bcerga Bobiwe 1), ecnu ucnonb3yoTcst 06a npegenbHbIX KpuTepus. 3To peaynbTaT NpeobpasoBaHns hakTUHECKUX
YCNOBUIA B LIeNW, UCMOINb3yeMbIX B MPOCTOM rpachmyeckom meTtoge. o obuemy MHEeHMIO CneumnanmcToB, 3T0 NPUEMIEMO,
KOrga paccmMaTpuBaleTCA YCTAaHOBKM ANst 30HbI kracca 1.

Mpu npyumeHeHn gnarpamm, NpuBeaeHHbIX Ha pucyHkax C.7 u C.8, Bcerga yunTbiBaeTcsi B3aMMOA4eNCTBME UHAYK-
TUBHOCTU U €MKOCTU (CMellaHHasi uenb). 3Ty MeToauKy Takke crieayeT NPUMEHSATb Ans KOMOUHaLMW YNCTO NMHENHBIX
uenewn (BbIXOAHAsA XapakTepucTka B COOTBETCTBMM € pucyHkoM C.1a). YKasaHHbIli MeTod He AenaeT pasnuyui mexay
COCpPeaoTOHEHHON MHAYKTUBHOCTBIO U @MKOCTBIO M MHAYKTUBHOCTLIO UM €MKOCTbIO, BbIBEAEHHBIMW HA OCHOBE pacrnpeje-
NeHHbIX napameTpos kabens. Ecnu ncnoneaytotest kabenu co BpemeHeM nepegaydin Ao 10 MKC, COrnacHo CyLWwecTBYOWEMY
MHEHMIO, TaKoe pasnuymne He sBNseTcs HeobxoaumbiM. PacyeT, OCHOBaHHbLINM Ha COCPE0TOYEHHbIX 3rTEMEHTaX, OCHOBaH
Ha 6e30MacHOCTM U, B OTNMYME OT paHee NPUMEHSIBLUMXCS METOAOB pacyeTa, He MMEET CEPbEe3HOro OrpaHNYeHns Ha
npakTuke.

MpenmyLecTBO 3TOW METOAUKM COCTOMT B TOM, YTO BCE AaHHble, OTHOCAWMeCs: K 6€30NacHOCTH, MOXHO B3SiTh U3
ofHOW Anarpammel. TemMm He MeHee, Heo6X0AUMO NPOBECTY AONOMNHNUTENBHOE CPaBHEHUE MAKCMMAaTIbHOMO 3HAYEHWS Hanpsi-
KEHUSI XOINOCTOro Xo04a U MaKCMMarbHOMo 3Ha4eHUs EMKOCTW B COOTBETCTBUM ¢ Tabnuuen A.2 M3K60079-11, nockonbky B
HEKOTOPbIX Cry4asix Mo oNucaHHoOW 34eCb METOAMKE Nony4atoT bonee BbICOKOE 3HAYeHKe A0MYyCTUMON eMKOCTU. Toraa aHa-
yYeHus cneayeT B3sTb 3 MOK 60079-11, utobbl n3bexaTb Heopa3yMeHuUs.

3HaueHus, Norny4YeHHble AN MakCUMarnbHO AOMYCTMMbIX BHELWHWX MHOAYKTUBHOCTU U €MKOCTU, — 3TO 3HaYeHUs,
NpYMeHUMBble ANsi BCel KoOMOMHaLMKW, TO €CTb JOJIKHbI ObITh YUTEHbI 3HAYEHUS MHAYKTUBHOCTU M €MKOCTU BCEX OTAENBHbIX
YCTPOWCTB, AENCTBYIOLLUX HA BHELLHUX KOHTAKTaXx.

MeToavka pacyeTa, UCMONb30BaHHas Ha guarpamMmmax, NokasbiBaeT OTCYTCTBUE 3HAYUTENbHBIX CUCTEMaTUYECKNX
OTKIMOHEHWI OT pe3yNbTaToB, MOY4EHHbIX MPU UCTIBITAHWSAX HA BOCTITaMEHEHUE BO BPEMSI BbINONHEHWUsI HAyYHO-UCcneno-
BaTeNbCKUX NPOEKTOB. /I3BECTHO, 4TO NOrpeLHOCTb MHOMMX Pe3ynbTaToB N3MepeHun Haxogntea B npegenax go 10 %.
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MpuunHa 3aknio4aeTcsl B MeToAe UCMbITaHUIA U CaMOM UCKpoobBpasyowem mexaHname. CuntaeTcs, 4To NpeacTaBNeHHbIN
3aecb MeToa AaeT Hebornblune OTKIOHEHUS.

C.4 UnnwcTpaumsa MeTOANKN NPUMEHEHNA BbIXOAHbLIX XapaKTepUCTUK C NOMOLWbIO NpUMepa

B npumepe, nokazaHHom Ha pucyHke C.4, aHann3aTop ¢ yCunuTenem yCTaHOBNEH B ONacHOW 30HE M Nony4aeT nuTa-
HUe oT uckpobesonacHoro nctouHuka nutanus (1). BeixogHowm curHan uckpobesonacHoro ycunutens (0...20 mA) nogaetcs
Ha nnamkatop (1) n nnotrep (I1I).

1 ——§\4 ——§?5

I
— 6
2
1\'%
3 EExib lIB
7

CnoxeHune 3Ha4YeHUN ToKa/HanpsHKeHUs
MoacoeaunexHas uenb Ex ib 1B
Py, =19BT1,U,=28,7B I, =264 MA,L,=0,5mH, C, =400 H®

1 — aucneTyepckasn; 2 — kKOMMYTaUMOHHBIR 3an; 3 — nnowaaka (B3pbiBoonacHas 30Ha); 4 — MakcUManbHble ONepaunoHHO-NACCUB-

Hble 3HAYEeHWS HAa UHOUKATOpPE: NUHElHbIe XapakTepucTtuku 12B, 133 MA, 0,4 BT; 5 — makcumansHble onepauuoHHO-NacCUBHbIC 3HaYe-

HUSI HAa 3anUCbIBAIOLLEM yCTpolicTBe: NUHENHas xapaktepuctuka 1 B, 31 mA, 10 MBT; 6 — makcumanbHble 3Ha4YE€HUS ANS UCTOYHUKA

nutanus: Exib 1B 15,7 B, 100 MA, 1,57 BT Ly <1MIH, Cy < 650 H® — npsAmoyronbHbie xapakTepucTUkn perynupoBaHmns ToKa 3neKTpoHu-
Ku; 7 — aHanu3arop ¢ yeunutenem (uckpobesonacHoe o6opyaosaHue)

PucyHok C.4 — Mpumep coeguHeHus

AHanuaatop — 910 uckpobesonacHoe o6opygoBaHMe; UCTOYHMK NMUTaHUS, UHAMKATOP W NroTTep — CBsi3aHHOe
o6opypoBaHue B 3HaveHuu, npuHaTom B MOK 60079-11. Mpu HopManbHoW paboTe TONbKO CeTeBOe NMTaHne — akTUBHbIN
WCTOYHVK, @ MHANKATOP U NNOTTEp — NacCuBHbIE MCTOYHMKN, OgHaKo Ansi OueHKM 6830MacHOCTM B KauecTBe 6a30BbIX NpU-
HSITbl CaMbl€ BbICOKME BO3MOXHbIE 3HAYEHWSA U3 CBUAETENbCTB 06 MCMbITaHWKU, OTHOCALLMXCS KO BCEM TPEM YCTPONCTBaM B
YCINOBUSIX HEUCTPABHOCTM.

MpegcTasneHa cnegyowas nHpopmaums:

| ICTOYHUK NUTaHUs

Bbixoa ¢ Buaom 3awmtel Exib |1B.

MakcnmanbHble 3Ha4veHus:

U, =15,7B;
I, =100 mA;
P, =1,57BrT;
Lo=1MIH;

C, = 650H®.

MpsiMoyronbHasi BbIxogHasi xapaktepucTuka (pucyHok C.1c).
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Il NhgukaTtop
Bxopa ¢ Bugom 3awmtel Exib IIC.
MakcumanbHble 3HaYeHust:

U,=12B;

1, =133 mA;

P,=0,4BrT;

L,=18MmlH;

Co = 1,4 Mk,

JluHenHasn BbixogHas xapakTepuctuka (pucyHok C.1a).
Il TnoTttep

Bxopa ¢ Bugom 3awmtel Exib IIC.

MakcumanbsHble 3HaYeHns:

U,=12B;

I,=31wA;

P,=10mBrT;

L,=36MlH;

Co = 200 mkoD.

JluHeHasn BbixogHas xapakrepuctuka (pucyHok C.1a).

Mpw ycTpoiicTBe Lenu, Kak Noka3aHo Ha pucyHke C.4 1 B 3aBUCMMOCTHM OT YCNOBUMA HEUCNPABHOCTU B aHanusaTope,
3HaYeHWs HANpPsKEHWI M TOKOB MOTYT CKNaAbiBaTbCA, KaK Noka3aHo Ha pucyHke C.2e. UHgmBuayanbHbie XapakrepucTukn n
ABe CyMMapHble XapaKkTepucTuku gna ao6aBneHns HanpskeHus U Toka NokasaHbl Ha pucyHke C.5.

U,BA
30—
28,7\
=\
\
U
\
~
~
AN 18,7B
N 100 MA
|
15,7 famimososamoss '
15 / :
I I
12— 'r
1S,
10— 1 \
I N,
I N, )N §
| AN
I .
| N,
1 I ' R
\§ N\
\\ *\
1_< \\ \.5'\ —_—
o T r r 1 | rr 1 1T 1 T T 11T 1T =
31 100 133 200 264 300 I MmA

PucyHok C.5 — CyMmmapHble XapaKTeprcTuKy Lenu, npeactaBrneHHon Ha pucyHke C.4

Ons npoBepkn uckpobesonacHocTu Ha pycyHke C.8b npeacTaBneHbl CyMMapHble XapakTepuUCTHKKY, OTHOCSILLMECS K
CIOXEHWNIO 3HAYeHUI HanpsikeHus n Toka (nogrpynna lIB, L = 0,5 mIH) (pucyHkn C.6a n C.6b).

Yrnosas Touka npu 18,7 B 1 100 MA Ha KPVMBOW CNOXEHUS HaMNPsKEHUs, O4eBUOHO, SIBINSIETCS KPUTUYECKON TOY-
KOl — OHa pacnonoxeHa 6rnvke BCero K JonycTMmMmon MHAYKTMBHOCTU UCTOYHUKA C NPAMOYTOIIbHOW XapakTepUCTUKON , HO
He gocTuraer ero. B 37oi ToYke 4oCTUraeTcs TeOPEeTUUECKN CaMoe BbICOKOE 3HAYeHMe MOLHOCTH, paBHoe 1,9 BT.

Mockoneky 06e pe3ynbTUPYIOLWME XapaKTepPUCTHKM KOMBVHaLMKN He NepeceKaloT KpUBbLIE J0NYCTUMON MHAYKTUBHOC-
TW ANSI UCTOYHUKOB C NIMHENHON N MPSMOYroNbHON BbIXOAHON XapakTepucTukol Ha pucyHkax C.6a n C.6b, pedynbtart ucnel-
TaHusi 6e3onacHoCTU MONOXUTENbHbIW. [Ina MakcumanbHOro 3HadveHus Hanpskenusa (28,7 B) pesynbTupyiowen
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XapakTepucTVK/ B AAHHOM NMpUMepe MakcumaribHO AoNyCTUMas eMKOCTb KOMBUHALIMKN U3 Cepun KpUBbLIX Ha pucyHke C.6b
MoxeT BbITb ycTaHoBMeHa Ha yposHe 400 H®. Ecnin npoeepuTh no Tabnuue A.2 M3K 60079-11 sHaueHne 28,7 B ans noa-
rpynnel [IB, gonyctumoe 3HaveHne emkoctu 6yaeT paBHo 613 HP — To ecTb OHO GYAET BhilLE YCTAHOBNEHHOTO 3HAYEHUS
400 HO.

40
300 HO

35

LT

- IIB; 0,5 MIH

U

o

B

/

30 —

500 Ho — 1 =
25 = — -

IL

1 MKD 20— i Sl il vl s e S Sl mlie =t e =

2 MKO — - o e = —

15 —— R N S — ——

5MK¢1O e T + —F —1 1 —

10 Mk® — R e s s S = e e A

0 100 200 300 400 500
1, vA

1— MakcMmarnbHas UHAYKTUBHOCTL AN UCTOYHUKA C NPSMOYTONbHON XapakTepUCTUKOIA; 2 — MaKkcUMarnbHas MHOYKTUBHOCTbL AN UCTOM-
HWMKa C MMHENHON XapakTepUCTUKON

a — CnoXeHne 3Ha4yeHuWl Toka

40 c
300 HO 1 ~—
35

- IIB; 0,5 M1

B

o}

30— —
500 HO —N — 2

25 \‘ \\ i i — -

4

1 mkd 20 ===
2 MK®

AW
[
|
|

A
[
i
i
1
[}
[

5 Mk® 10 e s S T e e e e

10 Mk®

0 100 200 300 400 500
1, mA

1 — MakcumManbHasi UHOYKTUBHOCTE AN UCTOYHMKA C NPSIMOYrONbHOW XapakTepUCTUKOM; 2 — mMaKcuMmanbHas MHOYKTUBHOCTb ANs
MCTOYHUKA C NMHENHON XapaKTepUCTUKON

b — CnoxeHune 3Ha4yeHUn HanNpsHKeHNs

PucyHok C.6 — CrioxxeHune 3Ha4eHWUiA Toka UNn HanpskeHUst 4N npumMepa, npyveedeHHoro Ha pucyHke C.4
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Mony4eHHble 3Ha4YeHUs Anst KOMGUMHaL MKW cnegytowme:

Moarpynna lIB.

MakcumarnbHble 3HaYeHUSI:

U, =28,7B;

1, =264 vA;

P,=1,9Br;

L,=0,5m;

C, =400H®

MockonbKy B AaHHOM NprMepe MCKpoGe3onacHble BXOAb! U BbIXObl CBSI3aHHOTO 060pyaoBaHUSA (MCTOYHUK NUTaHUS,
VHOMKATOP M NNOTTEP) HE MMEe T 3OPEeKTUBHbIX 3HAYEHWUI UHAYKTVBHOCTY UM €MKOCTU, MaKCUMAar bHbIE 3HAYEHNA EMKOC-
TV WY MHOYKTUBHOCTW MOXHO MCMONb30BaTh ANns uckpobesonacHoro o6opyoBaHus (aHanu3aTop) n ans coeauHnTenb-
HbIX Kabener.

C.5 Peslome

Mpy NPOEKTUPOBAHNN U MOHTaXe U3MEPUTEIBHBIX M TEXHONOMMYECKMX YCTAHOBOK B XMMUUECKOW U HedhTEXNMUYEc-
KOW NPOMbILLIIEHHOCTM YacTo GbiBaeT Heo6X0AMMO KOMOUMHMPOBAaTL HECKOIBKO CepTUMULIMPOBaHHBLIX €AUHUL 060pya0Ba-
HUSI C MCKPOoGEe3onacHbIMU LENSMU.

Mpaswnna ycTaHoBkW, onucaHHbie B MOK 60079-14, no3sornsiioT pa3paboTunky, MOHTaXHUKY U ONnepaTopy 3reKTpu-
YECKOW YCTaHOBKM B OMNacHOW 30HE COCTaBNATb TakMe KomOGMHauuM nozg coGCTBEHHYIO OTBETCTBEHHOCTb, €CNU OcyLle-
CTBMSIETCA NPOBEPKa pacyeToMm unu namepenmem besonacHocTu coeguHenns. Mockonbky onepaTtop o6bIYHO HE UMeeT
BO3MOXHOCTEN ANs NPOBEPKU U3MEPEHNEM (onepaTop He uMeeT Heobxoanmoro o6opyaoBaHNA), OH MOXET NPUMEHATL
nogxogsiyio metoauky pacueta. B MOK60079-14 npeacraBneHa metoguka, KOTopas MOXeET NPUMEHSITBCH TONbLKO B OTHO-
LUEHVN NCTOYHWUKOB C YMCTO NIMHENHBIM BHYTPEHHMM CONPOTUBIIEHUEM, HO AAXEe 3TO HE NO3BOMNAET BO BCEX CNy4asnX nony-
unTb GesonacHble KoHUrypaumm. OpHakO Ha MpakTUKe YacTo BCTPEYaloTCA MCTOYMHUKM C  HeNUHEeWHbIMW
XapaKTepucTMkamMy 1 40 HacTOSAWEro BpeMeHn KOMOMHALUMIO TaKMX UCTOYHUKOB Gbifio BO3MOXHO COCTaBUTb TONBKO C
NOMOLLLbIO UCTbITaTenbHoOW naboparopun.

B cBsian ¢ 3TMM Gbin pa3paboTaH MeToa, KOTOpbIN NO3BONSAET OLUEHUTL C MOMOLLLIO Anarpamm 6e3onacHoOCTb KOM6K-
HauWn ceTen, BKIIOYaloWmX B ceb6a nuHenHbIe n HenuHenHble ueny. OnucaHHasn 3geck meToauka npumeHnmMa k obopyaosa-
Huto nogrpynn |1B n 1IC gns onacHom 30Hb!I knacea 1.

OcHOBHasA 4acTb METOANKN — rpadpuyeckoe CYMMUPOBAHUE 3HAYEHWIN BbIXOAHbLIX XapakTEPUCTUK UCTIONb3YEMbIX
MCKPOBe3onacHbIX UCTOYHUKOB. Pe3ynbTupylowme XxapakrepucTUky 3aTeM BbiUepYMBAIOTCA HA COOTBETCTBYIOLWEN anar-
paMMme, No KOTOPOW MOXHO OLEHUTb PE3UCTUBHbIE, UHAYKTUBHbIE, EMKOCTHbIE W KOMBMHUPOBAHHLIE Lenn (TO eCTb Npu
0QHOBPEMEHHOW UHAYKTUBHOM M €MKOCTHOWM Harpy3ke). CylecTBEeHHOEe NPEMMYLLECTBO 3TOW METOAWKM 3aKnio4vaeTcs B
TOM, 4TO BCSA MHGOpMaLUs v NpeaenbHble YCIOBUS], OTHOCSLMECS K AaHHBIM No 6e30nacHoCTu, MOryT GbITb B3ITbl U3 OQHOM
avarpammel. Heobxoammein koadduumeHT 6esonacHoctu 1,5 yxe NnpeaycMoTpeH Ha guarpammax.

C.6 Ownarpammbl

Onarpammy Ha pucyHke C.9 MOXHO CKONMMPOBaTh Ha NPO3paYHyto OCHOBY. MOXHO BbIYEPTUTL CAMOCTOATENBHO pac-
CYMTaHHblE Anarpammbl ANsi CYMMbl 3HQUEHUIA HaNpsDKEHUS M TOKA M HANOXWUTL Ha pasHble NpegerbHbie AuarpaMmmel (B
o6blyHOM MacliTabe) Ans oueHku. Hke npuBeaeHsl NpeaenbHble guarpaMmmsl B COOTBETCTBUM ¢ Tabnmueni C.2 B o6uem
macwTabe 1 B oNTUMU3NPOBAHHOM MacluTabe.
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1 — MakcumanbsHas WHAYKTMBHOCTb AN UCTOMHMKA C NMPSAMOYrONbHOW XapakTepUCTUKON; 2 — MakCUManbHas WHAYKTMBHOCTb ANS
WCTOYHWKA C NIMHENHOWN XapaKTepUCTUKON

C.7a — Ounarpamma gns 3HadeHus 0,15 mIMH
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1 — MakcumanbHas MHOYKTUBHOCTb AN MCTOYHUKA C NPSAMOYrOMbHON XapakKTepPUCTUKOW; 2 — MakcumarnbHas WHOYKTMBHOCTb AN
WUCTOYHMKA C NIMHENHOW XapaKTepUCTUKON

PucyHok C.7a — [uarpamma gnsa sHavyeHna 0,15 mIH (npogorikeHune)
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1 — mMakcMmanbHas WHAYKTMBHOCTb ANA UCTOYHUKA C MPAMOYroNbHOW XapakTepUCTUKOW; 2 — MakcumarnbHas WHOYKTMBHOCTb ANS
WCTOYHUKA C NTMHENHON XapaKTepUCTUKOM

C.7b — Onarpamma ans 3HadeHus 0,5 mIH
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1 — MakcMManbHas MHAYKTUBHOCTb ANS UCTOYHMKA C NPSMOYTONbHOW XapakTepUCTUKON; 2 — MakcumanbHas WHOYKTUBHOCTb ANd
UCTOYHWKA C IMHENHON XapakTePUCTUKON

PucyHok C.7b — Odnarpamma gns 3HadveHus 0,5 MIH (npogonkeHune)
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1 — MaKkcMmanbHas WHAYKTUBHOCTb ANS1 UCTOYHMKA C MPSIMOYrOSIbHOM XapaKTepUCTUKON; 2 — MakcumarbHash MHAYKTMBHOCTb ANs
MCTOYHUKA C NIMHEWHON XapaKTepUCTUKON

C.7¢c — Ovarpamma gns 3HavyeHmst 1 MM
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PucyHok C.7¢c — [uarpamma ans 3Hadexms 1 mIH (npogomkeHmne)

1 — MakcumanbHas UHOYKTUBHOCTb ANS MCTOYHUKA C NPAMOYrOofibHOW XapakKTepUCTUKON; 2 — MaKcumanbHas WMHOYKTUBHOCTb Ans
MCTOMHMKA C NIMHENHOW XapaKTepUCTUKON
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1 — MakcMManbHas MHAYKTUBHOCTbL AN UCTOYHWKA C NPSAMOYFOMNbHOW XapakTepUCTUKOW; 2 — MakcuManbHas WHAYKTUMBHOCTb Ans
MCTOYHMKA C MUHENHOW XapaKTepPUCTUKON

PucyHok C.7d — Ounarpamma ans s3HavyeHus 2 MM
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PucyHok C.7d — [uarpamma ans 3HauyeHus 2 MIH (NpogormkeHne)
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1 — MakcumanbHas WMHOYKTMBHOCTb AN UCTOYHWKA C MPSMOYrOMbHON XapakTepUCTUKOW; 2 — MakcumanbHash UHAYKTUBHOCTb AN
MCTOYHMKA C NIMHENHOM XapaKkTepUCTUKOMN

PucyHok C.7e — [uarpamma ans 3HavyeHusa 5 mru
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1 — MakcumanbHasi UHOYKTMBHOCTb AM151 UCTOYHUKA C NPSMOYroSibHOM XapakKTePUCTUKON; 2 — MaKkcumaribHas MHOYKTUBHOCTb Ans
WCTOMYHMKA C NIMHENHOW XapaKTePpUCTUKON

PucyHok C.7e — [uarpamma ans 3Ha4deHus 5 mIH (npoaomkeHue)

PucyHok C.7 — [Juarpamma ¢ npeaensHbIMU KpMBBIMUM A1151 XapaKTEPUCTUKN YHUBEPCANbHOrO MCTOYHUKA —
noarpynna lIC
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1 — MakcMManbHasi MHOYKTMBHOCTb AMSl UCTOYHUKA C MPSAMOYTONbHOW XapaKTepUCTUKON; 2 — MaKcUmarbHas MHAYKTUBHOCTb Ans
WCTOMYHMKA C NUHEMNHOW XapaKTepUCTUKON

PucyHok C.8a — [Juarpamma ans 3Ha4yeHusi 0,15 mIH
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1 — MakcumanbHasg UHAYKTUBHOCTL AMS UCTOYHMKA C MPSAMOYrOMbHOW XapakTepUCTUKON; 2 — MakcuManbHas WMHAYKTUBHOCTb AN
UCTOYHKKA C MTMHENHON XapakTepUCTUKON

PucyHok C.8a — Ouarpamma ans 3HaveHus 0,15 mIH (npogonxkeHue)
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1 — MakcumanbHas MHOYKTUBHOCTb ANs UCTOYHWUKA C MPSMOYrOfibHOW XapakTepUCTUKOW; 2 — MakcumarnbHas MHAYKTUBHOCTbL Ans
UCTOYHWKA C TIMHEAHON XapaKkTepUCTUKON

PucyHok C.8b — [Ouarpamma gns a3HadeHus 0,5 mIH (npogorkeHme)
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1 — MakcumanbHas UHAYKTUBHOCTb ANA MCTOYHWMKA C MPSMOYroflbHOW XapaKTepuCTUKONW; 2 — MakcumarnbHas MHOYKTUBHOCTb AN
WUCTOYHUKE C NIMHENHON XapaKTepUCTUKON

PucyHok C.8c — [Ouarpamma gns sHavyeHus 1 mMH
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1 — mMakcumaneHast UHAYKTUBHOCTbL AMS UCTOYHMKA C MPSMOYrONbHOW XapakTepPUCTUMKOW; 2 — MakcumarnbHas WHAYKTUBHOCTbL ANS
WMCTOMHMKA C NIMHENHOWN XapaKTePUCTUKON

PucyHok C.8c — Ouarpamma ans sHayeHnsa 1 mIH (npogomkeHne)
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1 — mMakcumaneHas MHAYKTMBHOCTb ANS UCTOYHMKA C NMPAMOYIONbHOW XapaKTepUCTUKOW; 2 — MakcumarnbHasi MHAYKTUBHOCTb AMis
NCTOMHMKA C NMMHENHON XapaKTepUCTUKON

PucyHok C.8d — [uarpamma ans sHayeHns 2 MMH
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1 — mMakcMmanbHas MHAYKTMBHOCTb AN UCTOYHMKA C MPSIMOYrONIbHON XapakTePUCTUKOW; 2 — MakcumanbHas WHAYKTVBHOCTb ANiS
MCTOYHWMKA C IMHENHON XapaKTepUCTUKON

Pucyrok C.8d — Odnarpamma ans aHadeHms 2 MIH (NpogormkeHue)
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1 — MakcumanbHas MHAYKTUBHOCTb AMsl UCTOYHUKA C NPSMOYrOnbHOW XapaKTePUCTUKON; 2 — MaKCUMarnbHasi UHAYKTUBHOCTL Ans
WCTOYHMKA C NIMHENHON XapakTePUCTUKON

PucyHok C.8e — [Ouarpamma ansa sHavyeHmsi 5 mMH
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PucyHok C.8e — [uarpamma ans sHavyeHus 5 MIH (npogomxeHue)

PucyHok C.8 — dunarpamma c npeaenbHbIMU KPUBBIMU A4St XapaKTepucTuku
yH/MBepcanbHOro ucTodHuka — noarpynna l1B
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PucyHok C.9 — KonupoanbHbi WabnoH Ans aguarpaMmm yHuBepcarnbHbIX UCTOYHUKOB

43



FOCT P M3K 60079-25—2008

Mpunoxenwne D
(o6sa3aTenbHoOe)

MpoBepka napameTpoB MHOYKTUBHOCTU

Ha pucyHke D.1 npegcraBneHa aHanuampyemas cuctema.

R; — COGCTBEHHOE COMPOTUBIIEHWE KATYLWKN MHAYKTMBHOCTU. ECnn conpoTuBneHue KaTywkn WHAYKTMBHOCTM
JOMNONMHEHO Pe3NCTOPOM, TO 3TOT PE3MCTOP AOMKEH COOTBETCTBOBATE TPeBOBaHUSM K HEMOBPEXAAEMOMY PE3UCTOPY.

R, — BbIXOAHOE CONPOTUBIEHNE NIMHENHOTO UCTOYHUKA NUTaHWS, TO eCTb Uy/I,,.

Ecnu aHaqenve L; MeHbLue L ), TO B Ka4eCTBE AO0NYCTUMOTO 3HA4EHNA MHAYKTMBHOCTYM kabens MoxeT GbiTh NpuHATa
pa3HOCTb 3TUX ABYX 3HAYEHUIA, M cucTema ByaeT npuemnemon.

Ecnu shavenmne L/R; meHbLue 4onyCTMMOro 3HaqeHns L /R ANs UCTOYHUKA MUTaHWs, cucTema npuemnema u aonyc-
TMMbIM cOOTHOWeHUeM L /R ansa kabens octaetca L /R,

MpuMeyaHune— EcnuBMCTOYHUKE NMUTaHWUSI UCTNONb3YyeTCA TOKOONPaHUUYUTENbHBIN PE3NCTOP CaMOro Marnoro
HOMMWHana, gonyctumoro cornacHo Tabnuue A.1 n3 ctangapta MK 60079-11, To gonyctumyio MHAYKTUBHOCTL kabens
HeoBXoaMMO PaccUNTLIBaTL, 06A3aTENBHO NPUHMMAs BO BHUMaHWe CoNpoTuBeHune kabens n cuntas L, paBHbLIM HyNIo.

Ecnv vHaykTveHoe obopyaoBaHne He oTBeYaeT KakoMy-nmbo us atux Asyx TpeboBaHun, Heo6xoanumMo NpoBecTU
6onee rnybokuii aHanua criegytowmm obpasom:

OnpegenuTe 3Ha4eHNe TOKa, KOTOPLIN NpoTeKaeT Yepes KaTyLwKy UHAYKTUBHOCTU. B uenu, npueeaeHHON 4ns npume-
pa, —stol=Uy/(R, *+ Ry).

YMHOXbTE 3T0 3Ha4eHue Toka Ha 1,5 1, UCNonb3ys KPMBbLIE MHAYKTUBHOCTU, NpuBeaeHHbIe B MK 60079-11, cooTee-
TCTBYIOLLME A@HHOIA rpynne 060pyA0BaHUA, ONPeaenuTe MakcMManbHo A0NYCTUMOE 3HaYeHNe HAYKTMBHOCTU L . .

Ecnv anavenune L, H1xXe, Yem 3HauYeHne HOYKTUBHOCTY KaTywWwKK L, Toraa uenb Henpuemnema.

Ecrv sHauenmne Ly, Bollwe, Yem Lj, Torga 4ornycTumMoe 3HaqveHne MHAYKTMBHOCTM kabens L. paBHO MeHbLlemy 13
ABYX 3Ha4€HUN (L gy — L) vrm Ly

Mpy HeoBXOAMMOCTY MakcMMarbHOe COOTHOLEHWE UHAYKTMBHOCTM W CONPOTMBNEHUA KaGens, KOTOPbIA MOXET
ObITh NoaKNioYeH k cucteme (L/Rg), MOXET BbiTb BbIMUCIEHO MO NpUBEASHHON HKe popmyne. 3Ta chopmyna yuuTeiBaeT
koathdhuumeHT GesonacHocTh 1,5 No TOKY, ¥ OHa He AOMKHa NPUMEHATLCS, ecnin C; AN BbIXOAHbIX 32XUMOB 060pyA0BaHNS
npeesciwaet 1% C,,.

Lc B8eR+(84%e?R? ~72UgeL)"'?
Rc 4508

MK H/Om,

rae & — MyYHVMMarbHasi SHeprusi BocnnaMeHeHust Uckpoobpasyow,ero Mexannama, k. Ova pasHa:

- obopygoBanve rpynnbi | 525 mk[x
- obopyposanue noarpynnsi 1A 320 mr[dx
- obopygoeanve nogrpynne! 1B 160 mix
- obopygosanue noarpynnsi 11C 40 mr[x

R — obuwee conpoTuenexue uenun (R, + R;), Om;

Uy — makcumarnbHoe HanpsikeHne pasoMKHyTow Lenu, B;

L — o6wwas nHAYKTMBHOCTb Lenu (L; + BHYTPEHHAS MHAYKTMBHOCTb MCTOMHUKA NNTaHus), [H.

Hdonyctnwoe sHaveHne cooTHoweHua L /R, 4ns kabens cucTeMbl — MeHbLUee U3 IBYX 3HaYeHUI pacCUMTaHHOrO
3HAYeHWs 1 3HaYeHns COOTHOWEHNSA L /Ry NCTOMHNKA NUTaHms.

MpumeyaHue—lpyonpegeneHnm TeMNEpPaTypPHOro Kacca Takol KaTyWwkN MHAYKTUBHOCTU NMPUHUMALOT, YTO
COMPOTHBMEHUE KaTYLLKW NadaeT 4o 3Ha4eHus, 06ecrneunBaowero MakcuManbHyo nepegady MOoLHOCTH.
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1 — cBfA3aHHOe 0BopyaoBaHue; 2 — napameTpbl UHOYKTUBHOCTU

PucyHok D.1 — TunmyHasi MHOQYKTUBHas! Lenb
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Mpunoxenne E
(cnpaBo4Hoe)

Bo3MOXHbI chopMaT cXeM B TEXHUYECKOM ONMUCaHUU CUCTEMbI M YCTAHOBOUYHbLIX YepTexeWn

HasnaveHne HacTosWero NpuUnoXeHvsi NOSICHeHNE MHEYOPMaLMK, KOTOpas paccMaTpyMBaEeTCs Kak kenaTenbHan npu
NoAroTOBKE CXEM TEXHWYECKOro ONMCaHUs CUCTEMBI U YCTAHOBOYHbIX YepTexen. Ero uenbio He sBnseTcs npoaBuxxeHne
crneuunansHoro oopMaTta g/ STUX CXEM M PUCYHKOB UIN YKa3aHue Ha TO, YTO APYrMe MeToabl XpaHeHusi nHgopmaunm
mMeHee ahekTBHbI. [Tpumep Obin BbIBpaH cneunansHo BCNeACTBUE M0 CNOXHOCTU M UNIOCTPUPYET NOYTU BCE aCNeKTbl
NPoeKTMpoBaHusi cucTemsl. B 60NbLWIMHCTBE CriyYaes yCroBUSA NMPYMEHEHUS 3HAYMTENbHO NpoLLe, YeM YKasaHo, U BKNoYa-
10T OOVH OAaTHYMK U UHTEepPdENc.

Brnok-cxema cogepXuTt BC MHopMauuio, HeobGXoauMyto Ansi NOATBEPXKAEHUS CTaTyca CUCTEMbI U NMPOBEAEHNS
OLEHKM, ONncaHHON B Npunoxernnsix A n B. Npumevanue 6 TepmomMeTpe CONpoTMBNEHNS NOATBEPXKAAET, YTO 3TO NPOCTOE
anekTpoobopyaoBaHue 1 ero TemnepaTypHbIi KNacc onpeaenseTes NokansHon TeMmnepaTypom npouecca. Heyaosnetso-
pUTEernbHbLIN pe3ynbTaT UCMbITaHWs CONPOTMBNEHUS n3onauuv HanpsixeHnem 500 B o3HavaeT coeguHeHne ¢ 3eMIen B 3ToN
TOYKe, U MOSTOMY OT ranbBaHWYECKOro pasaeneHunsi BHyTpW Aatyvka 3aBUCKT, BbIMOMNHAOTCA Ny TpeboBaHus 3asemnenust
TONBKO B OAHOW TOYKE.

Hatunk — aTo cepTUdULMPOBaHHLIM NPMGOpP C ykazaHHbIMW NapaMmeTpamu 6e30MnacHOCTH, onpeaerneHHbIMU ATis
BXOOHbIX COEAVHEHUN TepMOMETpa CONPOTUBIEHUS M BbIXOA0B 4 — 20 MA. BxogHas eMKoCTb NULb HE3HAUUTENBHO U3Me-
HsieT 4OMYCTUMYHO eMKOCTb kabens, 4oNyCTUMbIV AuanasoH TemnepaTypbl 06ecneyrBaeT BO3MOXHOCTb MOHTaXa AaTumka
Ha pa3HbIX YacTAX YCTAHOBKM.

["anbBaHWYeckn pasgeneHHbln MHTepdenc MeeT YeTKO onpedereHHble BbIXOAHbIE NapaMeTpbl, KOTOPbIE UCNONb-
3yl0T ANsi onpegenexHvst 4onycTuMbiX napaMmeTpoB kabens. OrpaHuumBarolLumin napaMmeTp kabensi — emkocTb kabens
80 H®, BbIgENSAOT B NpMMEYaHnn nNoj HomepoMm gokymeHnTa. Ans rpynnsl 1B gaH anbTepHatMBHbBIN NnapameTp, Tak Kak OH
MOXeT 6onblue NoAXoANTb A4S CrneunanbHOro crnyYasi NPUMeHeHus.

YCTaHOBOYHbIN YepTeX NpeHa3HavYeH A5 NpUBeAeHNs onucaTenbHON CXeMbl CUCTEMBI B COOTBETCTBME C TpeGoBa-
HUSIMW KOHKPETHOW yCTaHOBKW. [peanonaraeTcsi, YTo TEXHWKY-MOHTaXXHUKY HE06X0aUMO NPeAoCcTaBUTL NPaBUNBHO CNPO-
E€KTUPOBaHHY MHDOPMaLMIO A5 OCYWECTBNEHNst MOHTaxa. MOHTaXHUKy noTpebyeTcsi onucaTenbHas cxema cUCTeMBI
TOIBKO B CNyYae, eCru Y Hero BO3HUKHYT COMHEHUSsI B COOTBETCTBUM YCTaHOBKM TpeboBaHuaM. B ycTaHOBOUHOM uepTexe
JOMOoNHMUTENBHO NOKa3aHa coeguHMTeNbHasi Kopobka 1 onpeaeneHbl KOHKpeTHbIe Kabenu u canbHUKK, KoTopbie Heobxoau-
MO ncnone3osartb. B 4aHHOM cnyyae OHM COOTBETCTBYIOT COMNMacoBaHHbIM CTaHAAPTaM NPeAnpuATUs, YAOBINETBOPSIOLNM
COOTBETCTBYIOWMM TpeboBaHusiM. YKasaH TemnepaTypHblii Knacc TepMoMeTpa CONPOTUBIEHUSI U AaHbl CreuuanbHbie
MHCTPYKUMK MO COeMHEHNIO KabernbHbIX 9KpaHOB. YPOBeHb UHGOPMaLUK Ha YepTexe AoMmKeH BbiTb OCTATOYHbIM ANsA
NpoBeadeHusi NocneayoLLMX NPOBEPOK.

O6palaem BHUMaHWe Ha TO, YTO B HACTOSILLEM NMPUIIOXKEHNW NOKA3aH TONLKO 0AVMH MeToA NPeACTaBreHns Hgop-
mauun. OcHoBHOE TpeboBaHMe COCTOUT B TOM, YTODbI TEXHUYECKOe ONUCcaHne CUCTEMbI COAEPXKaro BCio MHopMauuio,
nossonsioLyto cobpate goctatoyHo 6e3onacHylo cncTemy. YCTaHOBOYHbIN AOKYMEHT JOMKEH cofAepaTb HE0GX0anmyIo
nHdopmaumio, obecnevnBatowyo 6e30nacHyo yCTAaHOBKY KOHKPETHOrO BapuaHTa AaHHOM CUCTEMbI B KOHKPETHOM MecTe.
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TepMouyBCTBUTENEHLIA peaucTop noaxoauT Anst uHTepdeiica 3oHb! 0/3oHb! 1
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PucyHok E.2 — TunoBas cxema coeanHeHni nckpobe3onacHom cucTemsl
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MpwnoxeHne F
(cnpaBo4Hoe)

MopaBneHue nepeHanpshkeHUN B UCKpobe3onacHoOM Lenu

F.1 BBepeHwne

HacTosiwee npunoxeHue nosicHsIeT BO3MOXHbIN BUZ 3aLLMTbl UCKpo6eaonacHol Lenu oT NepeHanpsi>KeHUii, Bbl3bl-
BaeMblX 6rTM3KMM rPO30BLIM paspsAgoM. ITOT BUA 3aLLMTbl NPUMEHSIETCS TONBKO B TOM ClyYae, eCiv OLeHKa CTeneHun Bepo-
SITHOCTW TPO30BOr0 paspsida WM MNocrneAcTBUIA Takoro cobbiTUsi MokasbiBaeT, 4TO 3awmTta HeobGxopguma. [Npumep
UNNIOCTPUPYET BbINONHEHNE OLeHKW; 3TO He eAMHCTBEHHO BO3MOXHOE peLleHue.,

F.2 3awmwaemas yctaHOBKa

Ha pucyHke F.1 nokasaHa TMnoBas yCTaHOBKA, B KOTOPON HEMTparb HanpAMyIo NOACOEAUHEHA K NNACTUHE 3a3eMrie-
Hus. JonyckatoTes apyrve cnocobsl 3asemnenust. Jlatuvk TemnepaTtypel BXoguT B KneTky Papagen B pesepByape, coaep-
Xalem nerkoBocnnameHsoLeecs Belecteo. ConpoTUBNeEHNe YyBCTBUTENBHOTO 3nemeHTa npeobpa3syeTcsi B TOKOT 4 Ao
20 mA npeobpasoBaTenem ¢ BHyTPEHHeN n3onsunert. 3ToT TOK 3aTeM NoAaeTcs B CETb C KOMNbIOTEPHBIM BBOAOM Yepes
ranbBaHU4eCKMI pasbeanHuTens. KombrHaumio pasbeguHutens, npeobpasoBartens u YyBCTBUTENbHOO 3emMeHTa cne-
AyeT oLeHVBaTh Kak MCKpoBe3onacHyo CUCTeEMY, U UMEHHO 3Ty CUCTEMY OLEHUBAIOT B NPUNOXeHun E.

F.3 BpocCKu HanpsXeHWUA, Bbl3biBaeMble rPO3OBbLIM Pa3pAaoM

OavH 13 BO3MOXHBIX CLEHapVeR TakoB: FPO30BOW pa3psaa nonagaet B pesepeyap B Todke X n obpasylowmics B
pe3ynbTaTte TOK pacnpocTpaHsieTCsi Yepe3 OCHOBaHWe pe3epByapa u SKBUNOTEHUManbHOe coeanHeHne ycTaHoBKM. Mepe-
XoAHoe HanpsixeHue (06bIYHO — 60 KB) nosiBnsieTcst Mexxay BepxHel JacTbio pesepsyapa (X) M KneMMOl 3a3eMneHns KoM-
netotepa «0» BonbT (Y). MNepexoaHoe HanpsikeHue BbiI30BET NPOGOM B ranbBaHWYECKOW pPasBsi3ke W M30naAuuu
npeobpa3zoBaTens 1 MOXeT co3gaTe OOKOBYIO BCMbILIKY B NAPOBOM NPOCTPaHCTBE pe3epByapa C BbICOKOW BEPOSTHOCTBIO
B3pblBa.

F.4 TMpodrnakTuveckme mepol

OrpaHnunTens nepeHanpsikeHns MoXeT ObITb YCTAHOBIEH Ha pe3epByape, YTO6bI 3alnUTUTL U30NALMIO AaTymKa u,
Takum o6paszom, NpeaynpeanTb NOsIBIEHUE Pa3HULbI NOTEHUMANOB BHYTPU pe3epByapa. OrpaHnymTens NepeHanpsikeHns
CoefVHAETCA C pe3epeyapom, YTobbl 3alumMTuTb KNeTky Papages. MHOroaneMeHTHbIN orpaHnYnMTeNb NepeHanpPsXeHns
OrpaHu4MBaeT U3MeHeHne HanpsixeHus (60 B) 4o ypOBHSA, KOTOPbIA MOXET ObiTb Nerko NOrMnoweH n3onsauven gatymka.

BTopoi paspagHuk ans 3awm Tl 0T aTMocdepHbIX NepeHanpsikeHuii Heobxoanm Ans NpeaynpexxaeHns Nnoepexae-
HWIM ranbBaHNYeCKOW Pa3BA3KM M BXOOHbIX Lienen KoMnbloTepa. IToT paspsgHvK 06b6IMHO yCTaHaBNMBaIOT BO B3pbiBo6e30-
NacHOW 30He M NOAKTIoYaIoT, KakK yka3aHo. [NepeHanpsxeHne obwero BUaa Ha pasbeguHUTene He BbI30BET NEpPerpy3ku
M30NSILUN B ranibBaHN4ECKOW pasBsi3ke.

Cucrema He sBNsieTCH MCKpoGe30onacHol Npy NepexoHOM HanpsbkeHUW, BbICOKME 3HAYEeHUs1 TOKa U HanpshkeHUst
OTCYTCTBYIOT B Hanbornee onacHelX MecTax BHYTPU pe3epByapa U NMpUCYTCTBYIOT B OTHOCMTENIbHO Ge30nacHoOM mecTe
HaxoXAeHUsi CoOeaUHNTENbHbIX kKabenei.

Cunctema He HanpsMyIo 3a3eMeHa B ABYX TOYKaX, M BO BPEMS NEPEX0AHOro Npouecca ypaBHUTENBHBINM TOK CNOCO-
6eH Bbl3BaTh BOCN1aMmeHeHre. OaHaKo B yCNOBUAX HOPMabHOW paboThl HENMPAMbIE 3a3EMNEHNA HE ABNAIOTCA TOKONPOBO-
Asilwmmu, n TpebyeTcst OCTaTOUHO BbICOKOE HanpshkeHne (120 B) Mexay 3a3eMnsiowmnmmn CoeanHeHNAMN CETEN 3aLUUTbI
OT aTMOCdepHbIX NepeHanpPsKEHNI, HTOObI NOSBUNCS 3HAUUTENBHbIV TOK. Takoe HanpsiKeHne He JOMKHO CYLWeCTBOBaTL B
TeYeHVe NPOACIDKMTENBHOIO Nepnoaa BpeMeHu, Mo3aToMy ceTu 4ocTaToqHo 6e30nacHs.l.

F.5 MNogTesepxparowian oOKYMeHTaLUA

Heobxoaumo BHECTU U3MEHEHMS B TEXHUYECKOE ONUCaHne CUCTEMbI, YTOB I OHO BKIHOHano B Ce6s1 MMeoLwmuecs cetn
orpaHvyeHVs nepeHanpskeHns. VIx gencrene B HOpManbHbIX YCNoBUsix paboTel AOMKHO BbITb NPoaHannaMpoBaHo ¢ y4e-
TOM VX COOTBETCTBYIOLMNX XapakTepUCTUK, KOTOPbIe MOTYT BKIoYaTe He6oMbLUNE 3HAa4YEHNUA EMKOCTN U MHAYKTUBHOCTU.

HeobxoauMo y4eCTb U OLEHUTb HEMPSIMOE 3a3eMIEHME B ABYX TOUKAX U NpeacTaBuThL napameTp NpueMneMocTy.

F.6 JononHuTenbHasA 3awmTa

Tam, rae rpo3oBble paspsadbl CHUTAIOTCS 3HaUMTENbHOW Npobnemon, cnegyeT paccMOTPeTh BO3ZMOXHOCTL YCTaHOB-
KW OrpaHu4MTensi nepeHanpsixeHni Ha CeTeBON UCTOUHMK MUTaHUS CUCTEMbl KOHTPOIIbHO-U3MEpPUTENbHBIX NPUGOPOB.
Bcnneckn HanpsXeHnsi B CeTU MOTYT HapyLWWTb ranbBaHUYECKYI0 Pa3BA3Ky MCTOYHMKA NUTaHWA UK LENKW CUrHana yrnpas-
neHus. HekoTopas cTeneHb 3alUMLLEHHOCTH 3anoxeHa B TpeboBaHMsAX 0 COOTBETCTBMM CTaHAApTaM K 3M1eKTPOMarHUTHOM
COBMECTUMOCTM, HO 3TOr0 HeJOCTATOUHO A5t GOMNbLUMHCTBA CIyYaeB NepeHanpsikeHni, Bbl3BaHHbIX M(PO30BLIMU paspsga-
MMW.

MoaobHbIM 06pa3om Ha APYrMX BO3MOXHBIX NMyTsX NonagaHns rpo30BbiX pas3psigos B CMCTEMY JOMKHA ObiTk NOCTaB-
NeHa 3awmTa oT NepeHanpsKeHUn.
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1 — npeobpasoBarens; 2 — orpaHuYUTENL NepeHanpsiXxXeHui; 3 — 3asemnapLLan nepemsivka; 4 — ceTeBoe nuTaHue; 5 — ranbBaHu-
Yyeckun pasbeanHuTenNb; 6 — 3KBUNOTEHUMaNLHOE cCoeAUuHeHue; 7 — NoJaBuTeNb CUTHANoOB; 8 — kaHan nepegadu AaHHbIX; 9 — ceTe-

BOW (hunbTp-noaaesuTens; 10 — obluneka pesepsyapa; 717 — kopnyc npubopa
X — BepxHsAs YacTb pe3epByapa; Y — kieMmMa 3a3emneHuns komnetotepa «0» B

PucyHok F.1 — TpeGoBaHusi K 3alumTe OT NepeHanpsikeHni B KOHType npnbopa
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Mpunoxenve G
(o6sa3aTtensHoe)

UcnbiTaHue anekTpuyeckux napameTpoB kabGenen

G.1 O6wwme TpeboBaHuA

B HacTosILLEeM NPpUNoXeHNU NPUBEAEH METOA UCIMbITAHWS 3IEKTPUHECKMX NapameTpoB kaberner, B TOM YNCIe MHOTO-
XWUMNbHbIX, NPeAHa3HAYeHHbIX A5 NPUMEHEHUs1 B UCKPOGe30nacHbIX 9MeKTPUYECKUX CUCTEMaX.

G.2 BbInonHeHne namepeHun

MHayKkTVBHOCTb M @MKOCTb kabens cnegyet namepsTb C npumeHeHnem npubopos vactoTon (1 + 0,1) kl'y u TouHoC-
Tbio + 1 %. ConpoTuBneHue kabens criegyeT namepsite Npnbopamm NOCTOAHHOTO TOKa € TOYHOCTLIO + 1 %. Mpuemnemsl
pes3ynbTaTbl, MONYy4eHHbIE Ansi NpeAcTaBuTenbHOro obpasua kabens MuHumaneHow gnvHon 10 m. 3mepenusi cneayet
BbINONMHATE NPU TEMMNEepaType okpyxatowen cpegbl o1 20 °C go 30 °C.

MpumeyaHune— MNpnbopbl ANst UBMEPEHUS HAYKTUBHOCTU AOMKHbI BbITb CMOCOBHLI HOPMarbHO BLINOMHSTE
n3MepeHne HU3KOM MHAYKTUBHOCTU NPU 3HAUUTENBHOM CONPOTUBIEHUN,

Koraa aTo BeINOMHMMO, CrieyeT OCYLWEeCTBNS T U3MEPEHNS BCEX BO3MOXHbIX KOMOVHALWIA XM, KOTOPbIE MOTyT BO3-
HUKHYTb B pe3yrbTarte pasmblkaHWs UK 3aKopavnBaHus pasgerbHbiX KOHLOB Kabernen. MakcmmMarnbHble U3MepeHHble 3Ha-
YEHWSA eMKOCTM, MHAYKTUBHOCTU W OTHOWeHWs L/R cnepyet ncnonb3oBaTb kak napameTtpbl kabens. MNpu Hanuumm
BOMbLOro YMCHa XuN MaMmepeHns cnegyeT BbINOMHSTE TONbKO Ha NPeACTaBUTEeNbEHOM 06pasLe KOMBUMHaLUW XK, koTopas
€O3JaCT Camble BbICOKVE 3Ha4YEHUS UHOYKTUBHOCTY U @MKOCTH.

MakcrmanbHylo eMKocTb kabens cnegyeT onpegensTb NpU pa3MblkaHWKU yaaneHHOro KoHua kabens n namepeHnm
eMKOCTN KOMBUHaUUIA NPOBOAHWKOB W 3KPaHOB, KOTOPbIE AAT MakCUMarbHylo eMKocTb. Hanpumep, ecnv BoinonHAKT
N3MepeHus B ABYXXMUIIbHOM 3KpaHMPOBaHHOM kaberne, camoe BblCOKOe 3HaYeHue, BeposiTHO, bydeT onpeaeneHo mexay
XKWUMON, NOACOEANHEHHON K SKpaHy, 1 ApYrom Xunon. To, 4TO 9TO CaMoe BbICOKOE 3Ha4YeHne eMKOCTH, crielyeTt noareep-
OVTb U3MEPEHNeM ApYron KOMOMHaLUW KN 1 3KpaHa.

MakcvmanbHyo MHAYKTUBHOCTL CriegyeT onpedensiTe, CoOeAVHUB BMECTe yaaneHHbIe KOHLbI ABYX XWIl, pa3aener-
HbIX Han6onbLW UM paccTosiHeM. ConpoTUBIIEHNE NOCTOSHHOTO TOKA 3TOW LN sIBNSIETCS CONPOTUBNEHNEM, UCNONb3Ye-
MbIM Ars pacyeTa oTHoweHns L/R kabens.

Ecnu kabenb cnabo 3akpenneH, MUHUMYM gecsaTukpaTHoe crnbaHne u 3akpyqmeanue kabens He JOMKHO BbI3bIBaTb
M3MeHeHusi napameTpoB kabensi Gonee Yem Ha 2 %.

[Mpn BLINONHEHMW STUX M3MEPEHUN He cneayeT yunTbiBaTb KOMGMHALUMIO NOBPEXAEHWUN, B pe3ynbTare KOTOpbIX
OTAENbHbIE MPOBOAHUKN MOTYT CO8 AMHUTLCH NOCNEA0BaTENbHO, 3HAYUTENBHO YBENUYMB ANVHY kabenei. [Mpuuamepennn
€MKOCTV Mtobble 3KpaHb! MM HEUCMONb3YEMbIE XUbl 4OMKHbI GbITh COEAMHEHBI BMECTE U NOAKIIOHYEHBI K OHOW CTOPOHE
Lenu, Ha KOTOPOW BbIMOHSIOT U3BMEPEHUS.

G.3 MHoroxwunbHble Kabenu

Ecnuv npoBogHUKM gaHHOM MCKpoGe30nacHOM Lerny Unm Lenu ¢ orpaHu4eHHoON SHepruei YeTko naeHTMULUMpPoBaHb!
B MHOFOXWIBHOM Kabene, cnedyeT yunTbiBaTh TONbKO NapaMmeTpbl Kabenem, OTHOCAWMECS K 3TUM NPOBOAHUKaM.

G.3.1 MHoroxunbHble Kabenu Tnna A

Ecnu Bce NnpoBOAHVKM B LieNy 3awyLleHbl OQHUM 9KpaHoM, cnegyeT paccMaTpuBaTh TONBbKO COEANHEHUS MEXAY
3aLUMLEHHBIMM 3KPaHOM NPOBOAHUKaMM 1 STUM 3KpaHoM. Ecrnv NnpoBOAHMKM 3alMLLEHBI HECKOITBKMMM 3KpaHaMu, n3me-
peHve crniegyeT OCyLWecTBINATh, UCNONb3ys BCE COOTBETCTRYIOWNE MPOBOOHUKN NOA COOTBETCTBYIOLLMM SKPaHOM.

G.3.2 MHoroxwnbHble kabenv Tuna B

Ecnv npoBoAHWKM B KOHKPETHON Lieny MOryT 6biTb YeTKO MAEHTUDMLUNPOBAHbI, N3MEPEHUE CrieayeT OCYLLECTBNATL
TONBKO Ha 3TWX NPOBOAHMKaxX. Ecnu YeTkas ngeHTMdrkaumsi NPOBOAHMKOB HEBO3MOXHA, CrielyeT pacCMOTPeTh BCE BO3-
MOHbI€ KOMOUHaLUWN NPOBOAHWKOB B JAHHOW UCKpoBe3onacHowm Lenmu.

G.3.3 MHoroxunbHble kabenuTnna C

WNamepeHus crnegyeT oCyWeCTBNSATh HA BCEX NPOBOAHUKAX U 3KpaHaX, CBA3aHHbIX C UCKPO6Ge30nacHbIMU cucTema-
MW, KOTOpPbIE MPW COANHEHVN MOTYT BbI3BaTb ABA KOPOTKUX 3aMblKaHUA.

Ecnu cooTBeTCTBYIOWME NPOBOAHUKN UAEHTUDULNPYIOTCS HEYETKO, UCTIBbITAHWE AOMKHO BbITh BbINONHEHO AOMOM-
HUTENbHO Ha BO3MOXHbIX KOMBUHaLKAX BCEX MPOBOAHUKOB U 9KPAHOB, CBSI3AHHbIX C TPEMS COeAVHEHHBIMU LEeNsIMU.
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MpwvnoxeHne H
(cnpaBouHoe)

Ucnonb3oBaHue NpocToro 3ﬂeKTp0060py,HOBaHVIiI B ucxpoﬁesonacublx cucrtemax

B ctangapTe no anekrpoobopyaoBaHuio (MOK60079-11) pasnuualot cnoxHoe anektpoobopyaoBaHne, AnsiKOTopo-
ro Heobxoguma cepTudmkKauusi, m «NpocToe anekTrpoobopyaoBaHue», ANA KOTOPOro cepTudukaums He TpebyeTcs. Llenb
3akntovaeTcs B TOM, 4TOObI AonyckaTb NPMMEHEHUE 3NeKTpoobopyAOBaHNA, KOTOPOE HE OKa3biBaeT 3HaYNTENbHOro BO3-
AencTeusi Ha uckpobesonacHocTb cucTeMbl, 6e3 HeobxoaUMOCTH ero cepTUdUKaLNKN «TPeTbelN CTOPOHON». Moapasymesa-
€TCsl, YTO MOXHO A0Ka3aTb, UTO NPOCTOoe anekTpoobopyaoBaHue siBHO 6e3onacHo, He Nnpuberasn kK NPUMEHEHUIO OCTaNbHbIX
TpeboBaHui ctangapTa. Hanpumep, ecnu ans anekTpoobopyaoBaHusi HeO6Xo0AUMbI 3NEMEHTBI OrPaHUYEHUs TOKa UK
HanpsPKeHUs1, TO ero He CYMTaIOT NPOCThIM. Ha NnpakTuke OTHOCUTENBHO NEFKO ONPeAenuUTb, Kakue 3NeMeHTbl ABNAITCA
NpocTbIM anekTpoobopyaoBaHUeM, Ha aTane NPOeKTMPOBaHUs cuctTemol. Ecnm 31o onpeaenuTe HeNerko, To 3NeKkTpoobo-
PyAOBaHNe He ABNAETCH NPOCTbIM.

Mpumeyanne—Xora ceptudukaumns NPoCcToro anekTpoo6opynoBaHna TpeTber CTOPOHON He SABNSAETCA
HeobXoaMMOW, AOBONBHO HacTo NPOCTOE 3neKTpoobopyaoBaHue, cnonb3yemoe B 60nbWNX KONUYECTBaXx, cepTuduLmnpy-
toT. B atux cnyvasx anekrpoobopyaoBaHue MapkMpoBaHo B COOTBETCTBUM € TpeBGoBaHUsIMU CTaHgapTa no 3nekTpoobopy-
JOBaHUIo, HO ero cneayeT MCMNONb30BaTh Tak Xe, Kak Apyroe NpocToe anekTpoobopyaoBaHue.

CrtaHgapT no 3nekTpoobopyaoBaHuio BRBOAUT orpaHnyenus (1,5 B, 100 MAu 25 mBT) Ha anekTpuyeckne napameTpsl,
reHepupyembie NpocTbIM anekTpoobopyaosaHvem. NpuUHATO, YTO NpocToe anekTpoobopyaoBaHne MOXHO 406aBNATL B
nckpobesonacHyto cuctemy 6e3 noBTOPHOM OLeHKU BeaonacHocTu cuctemsl. U3 atoro cnegyeTt, 4To niobble orpaHnyeHns e
OTHOLLEHUW NPOCTOrO 3NeKTPooBopyAOBaHNS OTHOCATCA K KOMBMHaLUMK BCex eanHUL NPOCTOTO 3NekTpoobopyaoBaHus B
cucTeme. Hanpumep, B cucteme 4onyckaeTcsl NPUMEHsITb 0aHY — ABe TepMonapbl, HO KoMBMHaumaA nx 6onbLworo Yicna B
OZJHOW Lenu cpefiHel TeMnepaTypbl, BO3MOXHO, He ByieT cooTBETCTBOBaTL TpeGoBaHUAM.

CraHgapT Takke gonyckaeT NpUMeHeHUe B NPOCTOM 3NEKTPooBopyAOBaHUN EMKOCTHBIX U MHAYKTUBHBIX 3NeMeEH-
TOB, NPV YCMOBUW, YTO 3TV 3NIEMEHTLI Y4TEeHbl NPY OLEeHKe CUCTEMBI. HeuacTo ncnone3yloT Apocceny Unu KOHAeHcaTopsl
6onbLworo paamepa, Ho NPUHLUKIN NPOCTOro 3M1eKTPoobopyAOBaHUS HE AONYCKaeT UCNONb30BaHUA MasblX paguoYacTOTHbIX
pa3Bsi3blBaOLWMX 3NemMeHToR 6e3 nocneayowei oueHkn cuctemel. MonesHblii NpakTMuecknii MeToZ 3akniovaeTcsi B obec-
neYeHumn Toro, 4YTobbl 0bLWUe eMKOCTb M MHAYKTUBHOCTL, A06aBNeHHbIe kK cucteme, 6binu MeHee 1 % COOTBETCTBYIOLMX
BbIXOAHbIX MapaMeTPOB MCTOYHUKA NUTaHWUSA, W Toraa ux AeNCTBME OONycKaeTcs He yuuTbiBaTb. Ecnn gob6aBneHHble
€MKOCTb U MHOYKTUBHOCTb BMECTe C No60o apyron cocpeaoToHEeHHON EMKOCThIO LLENU cocTaBnsoT 6onee 1 % ykasaHHbIX
BbIXOAHbIX NApaMeTPOB NCTOYHWKA MUTAHUSA, TO AOMYCTUMbIE BbIXOOHbIE NapameTpbl He06X0AMMO YMEHbLUWTL B iBa pa3a
B COOTBETCTBUM C NPUNOXeHUEM A.

Heobxoaumo Takxke onpegenuTb TEMNepaTypHbIN KNacc NPOCTOro 3nekTpoobopyaoBaHusl, eCNv OHO NpeagHa3Hauve-
HO ANsi NPMMEHEHNs BO B3PLIBOONACHOM 30He. CTaHaapT No anekTpoobopyoBaHuio lonyckaeT TeMnepaTypHbIii knacc T6
AnAnepeknyaTenem, naTpoOHOB, WTENCEeNen N 3aXKMMOB NMPU UCMONb30BaHMU B UICKpo6Ge30nacHOM Lieny B npegernax CBoux
HOMMHanbHbIX XapaKkrepucTUK U NPU MakcuMansHON TemnepaType okpyxatouwen cpeanl 40 °C. Ha npakTuke Henerko cnpo-
€eKTMpPOBaThk CUCTEMY A4S UCMONb30BAHUA B Ta30BOM cpefe, Tpebyiolei npyuMeHeHus anekTpoobopyaoBaHns Temnepa-
TypHoro knacca 16 (85 °C), n o6bMHO gocturaioT ypoBHsI T4 (135 °C). EAWHCTBEHHLIN ras, NpuUBEAeHHbIN B
3KCMIyaTauMOHHBIX JOKYMEHTaX, Tpebyowmn npyuMeHeHNs anekTpoobopyaoBaHus TemrnepaTypHoroknacca T6, a1o cepo-
yrnepog (CS,). MNoatomy TemnepatypHbifi knace T4 o6blMHO cooTBeTCTBYET TpeboBaHusiM. MpocToe anekTpoobopyaoea-
HMe TemnepaTypHoro knacca T4 (¢ nnowazabio NOBepXHOCTH He MeHee 20 MM2) 06bIYHO COOTBETCTBYET BXOJHOM MOLHOCTH
He 6onee 1,3 BT npu MmakcumansHON TeMnepartype okpyxatowwein cpegbl 40 °C. 3HaueHUs MOLLHOCTU Npu 6ornee BbICOKON
TemnepaTtype oKpyaioLen cpegpl coctaensioT 1,2 Bt npm 60 °C v 1 BT npu 80 °C. Ecnu 310 NpaBuno HenpumeHnmo, To
BO3MOXXHYIO MAKCUMAarbHYI0 TEMNepaTypy NOBEPXHOCTU CreflyeT U3MepuTb Unu ouleHnTb. Ecnnno kakon-nn6o npuynHe He
OYEBUHO, YTO MakcMmarnbHasi TeMneparypa noBepxHoCT1 3HaunTenbHO Huxe 135 °C (Hanpumep 100 °C), To anekTpoobo-
pyaoBaHue, BEPOSITHO, HE SIBMNSIETCHA NPOCTbIM.

O6bI4HO NpocToE 3NeKTpoo6opyAOBaHME U3ONIMPOBAHO OT 3EMJIU U HE Bbi3biBaeT Npo6nemM. OHO AOMMKHO BbIAEPXKN-
BaTb HaNpsiXeHne ncnoitaHnsa nsonsaummn 500 B B cooTBETCTBUM CO CTaHAAPTOM Mo anekTtpoobopyaosaHuio. Ecrniv aToT ypo-
BeHb U30nsiuum He obecneyeH, To NPocToe anekTpoobopyaoBaHne AoGaBNSeT 3a3eMrieHUe B CUCTEMY, U 3TO HEO6X0aNMO
YYUTBIBATb MNPU NPOEKTUPOBAHUUN CUCTEMBI.

H.1 Ucnonb3oBaHvne 060pyaoBaHNsA C BXOAHLIMM NapamMeTpaMy NpoCcToro anekTpoobopyaoBaHva

Hpyras uenb pasgena o npumeHeHUn NpocToro anekTpoobopyaoBaHust — fonyckaTb AobaBnexnne kuckpobesonac-
HOW Lenu cepTndnumpoBaHHOro anekTpoobopynoBaHUsi C BXOAHbIMUY NapameTpamu NpocToro anekTpoobopyaoBaHns npu
BHECEHNU HE3HAYMTENBHBIX UBMEHEHWI B AOKYMeHTaumio. Hanbonee 4acto aToT MeTo NPUMEHSIETCSI B OTHOLLEHUM UCTbI-
TaTtenbHoro o60pyaoBaHusl, UHAUKATOPOB UITN YCUIUTENEN pacLennsiioWmUX KaTyLLek.

Ecrnv Heckonbko eanHnL, anekTpoo6opyaoBaHns ¢ BbIXOQHBIMY XapaKTepUCTUKamMm NpocToro anekTpoobopynoea-
HUS BKIIOYEHbI B LeNb, HEO6XOAMMO NPUHATL MEpPbI, YTOOLI AOMYCTUMbIE NapaMeTpbl MPOCTOro 3NeKTPoo6opyAOBaHUA HE
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Gbiny NpeBblWweHbl. IHOrAa MOXHO BOCMONb30BATLCA TEM, HTO BbIXOAHOE HAMPsHXKeHWE NOSBISETCA TONbKO B YCNOBUSX
HEMUCTIPaBHOCTU 1 JONYCKAETCH YUMTLIBaTh NOBPEXAEeHNE ANs CUCTEMBI B LENOM. Hanpumep, ecnu B Lenu ncnonb3ayiot
HECKOINbKO eAUHUL, NPOCTOrO 3NeKTPoo6opyAORaHNSA, TO MOXHO YTBEPXAATb, YTO TONBLKO 0AHa eAnHULA 3nekTpoobopyao-
BaHusA 6yaeT noepexgeHa B nioboe Bpems, n NO3TOMy cnegyeT y4MThIBaTb TONbKO Hanbonee HebGnaronpuATHeIN HAGop
BbIXOAHbIX NapameTpo.. Takoe yTBepxaeHue npuemnemo gna cuctem «ib», Ho 4onxHO GbiTe AOKYMEHTanbHO 060CHOBA-
HO. YUT06bI Takoe yTBepXKAeHMe Obino NpaBOMEPHbLIM A11s1 «ia» CUCTEM, HEOGXOAUMO 3HaTb, KaK NONYyYeHbl BbLIXOAHbIE Napa-
MeTpbl. JTa MHGOPMAaUWA He SBMSIeTCs NErko AOCTYNHOW, MO3TOMY AAHHbIN MeTod OObIYHO HE NPUMEHSIOT K
uckpobesonacHbIM cuctemam «ia». Ecnm u3BecTHO, YTO KOHTaKTHbIE 3aXMMbl 3NeKTPOO6OPYAOBaHUS B HOPManbHOM
pexume paboTbl (UTO HaCTO UMEET MECTO) YNCTO PE3UCTUBHLIE, TO NI0G0E YNCIO STUX YCTPOMCTB AOIMYyCKAETCs BKIIOYaTh B
COCTaB CUCTEMbI «iC».
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Mpunoxenwue 1
(obsazaTenbHoOe)

Cuctembl FISCO

I.1 O6wme TpeboBaHuA

B HacTosILEeM NPUMOXeHNW coaepKnUTesa nogpobHas MHpopmaLmsa 0 NPOEKTUPOBAHNN CUCTEM, B KOTOPBIX MPYMEHS-
eTCs KoHUenums nckpobesonacHowm cuctemsl noneson wuHbl (FISCO), ocHoBaHHasA Ha NPMHLUMNAX CUCTEM C MaH4ecTep-
CKUM KOOUPOBAHWEM W NMUTAHWEM OT WWWHbI B cooTBeTcTBMM ¢ MOK 61158-2, ctaHaapToM Pm3n4ecKoro ypoBHsi no
yCTaHOBKaM C NONeBON LUMHOM.

TpeboBaHusikcuctemam FISCO ycTaHOBNEHbI HACTOSILLMM CTaHAAPTOM, KPOME TEX CIy4Haer, KOrga OHU U3MEHEHb! B
HacTosAWeM NPUNoXeHnu.

MpumeyaHune 1 — HaHekoTopoe anekTpoobopyaoBaHue, cepTudULMpoBaHHoOe A0 onybrnmkoBaHws HacTos-
ero cTaHaapTa, Ho He 06513aTenbHO COOTBETCTBYIOWEE TPeBGOBaHUSIM K 3MTEKTPUHECKUM NapameTpaM HacTosILLero cTaH-
JapTa, gonyckaeTcs HaHocuTe Hagnuch «[MpurogHo ans cuctem FISCO». 910 anekTpoobopyaoBaHve AonyckaeTcs
ucnonb3osaTk B cucTeme FISCO, ecnu cpasrenne anektpuyeckux napametpos U, I, P c U, I, P,noka3sbiBaeT COBMECTH-
MOCTb C OCTanbHOW CUCTEMOMN, U BCE OCTanbHble TpeOOBaHWsI HACTOSLLEro cTaHAapTa BbINOMHEHbI.

MpumeyaHune 2— TunudHas cucTeMa npegcrasneHa Ha pucyHke 1.1.

MpumeyaHune 3 — O6b4HO cucTembl FISCO ypoBHs «ic» NpegHasHaveHb! 4nsi NpuMeHeHWs B 30Hax knacca 2.
Cucrembl FISCO B 0CHOBHOM NpeaHasHaYeHbl ANs MPUMEHEHNS B 30HaxX knacca 1 1 2, Ho JONyCcKaeTCs NX HaxoxgeHve B
30He knacca 0, ecnv 3To cneunanbHO OTOBOPEHO B TEXHUYECKUX AOKYMEHTaXx.

1.2 Tpe6oBaHuA kK cucTeme

1.2.1 O6wue nonoxeHnA

Cunctema o6bI4HO UMeeT BUA, Kak MoKka3aHo Ha pucyHke 1.1,

MapameTpbl kKabens, CNonNbL3yemoro B cucTeme:

- conpoTtuenenne R, — o1 15 go 150 Om/km;

- MHOYKTMBHOCTL L, — 07 0,4 ao 1 MIH/KMm;

- eMkoCTb C, — 0T 45 10 200 H®/KMm;

- MakcMMarbHas AnvHa Kaxaoro oTBeTBMTeNbHOro kabens — 60 M ans anekrpoobopyaoBaHus BCeX rpynr;

- MakcvMmarnbHas AnvHa Kaxxgoro MarmctparnbHoro kabens, Bkrovasi ArMHy BcexX OTBETBUTENbHbIX kabenen — 1 km
ans anektpoobopyaosanus rpynnbl IC u 5 km — ans anekrpoo6opygoanusi rpynn |, IBn lIC.

Ecnu ncnonbayetcst kabernb, COOTBETCTBYIOLLMIA HACTOSILLEMY NPUITOXEHUIO, HET HEOBXOAMMOCTU paccMmaTpuBaTh
ocTanbHble napameTpbl kabens.

MpunmeyaHwue 1 — 3avckiiovyeHnem pegkux cny4daes, cuctemol FISCO gonyckaeTcsi ucnonb3oBaTh TONBKO B
MHOTOXUIbHbIX kKabensix Tuna A unu B.

Ecnun cuctema BkntovaeT B cebsi

- OQVH UCTOYHWK NMUTaHUSA,

- ntoboe YMcro NoneBbIX yCTPONCTB — Bcero Ao 32,

- 1 ABa OKOHEYHbIX COrMacyolmx yCTPOMNCTBA, NONHOCTLIO COOTBETCTBYIOLWMX TPe6OBaHUSIM HACTOSILLLETO CTaHaap-
Ta, B coueTaHnu ¢ kabenem, COOTBETCTBYIOLLUM NMPUBEAEHHON Bbiwe cneundukaumm, To 3Ta cucTema JOoSKHa CHUMTaTbest
JoctaTtoyHo 6e30MnacHoNn.

Bce anektpoobopyaosarne, ucnonssyemoe B cucteme FISCO, aonxHo 6biTe ogrot rpynnsi I, 1T unwm I11 B cootBeT-
CTBWM C HAa3HAYE€HNEM CUCTEM.

Cuctema gomkHa bblTb OTHECEHA K YPOBHIO «ia, «ib» n «ic» no Hanbonee HM3koOMy ypOBHIO anekTpoo6opyaoBaHus,
Mcrnonb3yemoro B cncteme. B pokymeHTaumm no 6e30nacHOCTU AomkeH 6biTh yKasaH yCTaHOBIEHHbIA YPOBEHbD.

MoacrcTembl B CUCTEME MOTYT OTHOCUTBLCS K Pa3HbIM YPOBHSAM, €CNN 9TO 060CHOBAHO OLIEHKON U 3aNncaHo B TEXHU-
Yeckon gokymeHTaumm. Hanpumep, ot marmctpanbsHoro kabens ypoBHs «ib» gonyckaercsi cosgaBaTtb OTBETBIEHUE YPOBHS
«ia» ¢ npuMeHeHneM cepTnMUMpOBaHHOIO MHTepdeNnca.

OkoHeuHoe(ble) YCTPOMCTBO(a) A0MKHO(bl) HAXOAUTLCS Ha KOHUEe(ax) marmcTpanbHoro kabens. MCToUHUK NUTaHus
OOMXeH HaxoanTbes He Gonee Yem B 60 M OT 0AHOTO KOHLA MarncTpanbHoro kabensi. Ecnm nCTOYHUK NUTaHUS NOAKINIOYEH
JYepes OTBETBUTENbHbINV kabernb, To AnuHa 3Toro kabens gomkHa 6eiTb He Gonee 60 M.
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MpumedaHue 2— Ynucno nonesbix yCTPONCTB, KOTOPOE 4ONYCKAETCHA NOAKMIOYATL K OTBETBUTEINbHOMY Kabe-
nto, onpeaeneHo 3kcnnyaTaumoHHbIMKU TpeboBaHUsIMU M TpeGoBaHWEM HACTOALWErO NPUNOXEHUS], KOTOPOE OrpaHninMBaeT
YUCIO NONEBLIX YCTPOUCTE B CUCTEME MAKCUMYM 130 32.

CoeanHutenbHble YCTPOWCTBA W/UNK BbIKINouaTeny gonyckaetcs gobasnAte B cuctemy 6e3 nameHeHus1 OLIEHKK
6e3onacHocTu. fipyrue Tunbl NPOCTOro anekTpoobopygoBanuns, cooteetctayowero MOK60079-11, gonyckaetcs noaknio-
YaTb k cucteme FISCO npu ycnoeun, 4to obLasi MHOYKTUBHOCTL M €MKOCTb KaXa0ro NPocToro anekTpoobopyaoBaHns He
6onee 10 Mk'H 1 5 HP, coOTBETCTBEHHO, M 06LLIEE YNCIIO eANHUL MPOCTOrO INEKTPOOBOoPYAOBAHNA U NONEBBLIX YCTPOUCTB
He Bonee 32.

MuHumanbHbIi 06beM TEXHUYECKON AOKYMEHTaLuU AOMKEH BKNOYaTh B cebs nepeveHb B3pbIBO3ALMLLEHHOTO
3NeKTpoo6opyAOBaAHNA U TEXHUYECKYIO OKYMEHTALMIO KO BCEMY B3PbIBO3aALLMIWLEHHOMY 3nekTpoobopyaoBanumio. foky-
MeHTauus 4ONMKHA YeTKO ONpeaensaTb yPOBEHb KaXA0M YacTn CUCTEMBI.

Ons cuctem rpynnel 11 TexHnmueckas rpynna MCToOUHMKA NUTaHWA onpegenset TEXHUYECKYIO rPynny CUCTEMBI.

TemnepaTypHbIN Knacc Wnu MakcumarnbsHas Temneparypa noBepxXHOCTH, N0 06CToATeNbCTBAM, KaXA0ro yCTPONCTBA
OOMXHbI GbITb onpeaeneHbl n 3adUKCMPOBaHbl B JOKYMeHTauuKn. Takke Heobxoanmo noaTBEpaAUTL, YTO MAKCMManbHasA
AonycTumas TemnepaTtypa okpyXaiowwei cpefibl KaxAoW eanHulbl 060pyaoBaHnAa COOTBETCTBYET €€ npeanonaraemomy
MECTOHaXOXAEHWI0.

1.3 QononHutenbHbie TpeboBaHus k cucteme FISCO ypoBHA «ic»

OnekTpoobopyaoBaHne, CKOHCTPYMPOBaHHOE M cepTudnumpoBaHHoe B cooTBeTCTBUM C Tpebosannammn FISCO no
nepeomy uzganunio MK 60079-27, gonyckaetcs ucnornb3oBatb B cucteme FISCO yposHs «ic».

Moneeble yCTPONCTBA, OKOHEUHEIE YCTPOMCTBA U ApyIMe AONONHUTENbHbIE YCTPONCTBA, CooTBETCTBYIOWME Tpebo-
BaHUAM nckpobesonacHocTH, HO He siBnsiiowmecs anekTpoobopyaoBaHuem FISCO, gonyckaeTca ncnonb3oBartb € UCTOM-
Hukom nutanus FISCO e cucteme FISCO ypoBHs «ic», npu yCnoBuu, 4To UX BXxoaHble napameTpel U, He meHee 17,5B, a
BHyTpeHHue napameTpbl L; u C; He 6onee 20 MKH 1 5 HP, COOTBETCTBEHHO.

Mogo6HbIM 06pa3zom, anekTpoobopygoBaHue, He cepTUMLUNPOBaHHOE Kak anekTpoobopyaosaHue FISCO, Ho cko-
HCTPYUpPOBaHHOE B cooTBeTCTBUM C TpeboBaHusmn M3IK 60079-15 (anekTpoobopyaoBaHne ¢ OrpaHUHEHHON 3Hepru-
en — «nl»), umerowee BxogHble napameTpsl U; He menee 17,5 B, a BHyTpeHHne napameTpel L, u C; He 6onee 20 MkH un
5 H®, cOOTBETCTBEHHO, AONYCKaeTCsl Ucnonb3oBaTh B cucteme FISCO ypoeHSA «icy.

Ecnu FNICO, uckpo6esonacHoe unm ¢ orpaHMYeHHON SHEPTUEN 3NeKTpoobopyaoBaHME UCNONb3YIOT B CUCTEME
FISCO ypoBHs «ic», 9T0 AOMKHO BbITh YKa3aHO B MECTE YCTaHOBKM 3TOro anekTpoobopyaosanus. [insa BbinonHeHnsa gaHHo-
ro Tpe6oBaHWA 4ONYCTUMO BKIHOYaTh B MApKMPOBKY YCTAHOBKM Hagnuck «cuctema FISCO ypoBHs «icy.
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BapbiBoOnacHas 30Ha HeB3pbiBOONacHas 30Ha

1 — OKOHEYHOe YCTPOWCTBO; 2 — WCTOYHUK NUTaHUs; 3 — AaHHble; 4 — Py4HON TepMmuHan; 5 — noneeble ycTponcTea; 6 — marvc-
TpanbHbIi kabenb; 7 — OTBETBUTENbHbIV Kabenb

PucyHok I.1 — TunnyHasa cuctema
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MpunoxeHne J
(cnpaBo4Hoe)

CBefileHUs 0 COOTBETCTBUM HaLMOHaNbHbIX cTaHaapToB Poccuitickon Pegepauum
CCbINOYHbLIM MeXXAYyHapoAHbIM CTaHAapTaM

Ta6nwunua J.1

0O603HavYeHne CCbINOYHOIO MEXAYHAPOOHOro
cTaHgapTa

0603HavYeHe U HaMMEeHOBaHUe COOTBETCTBYOLLEro HaUMOHanNkHOro cTaHaaprta

MO3K 60060-1

*

MO3K 60079-0

FOCT P 52350.0—2005 (M3K 60079-0:2004) 3nektpoobopyaoBaHue
ONs B3pbIBOONACHbLIX ra3oBbiX cpeq. Hacte 0. Obwme TpeboBaHus

MO3K 60079-11:2005

OCT P 52350.11—2005 (M3K 60079-11:2006) 3Anektpoobopyacsa-
HUe Ans B3pPbIBOOMNACHLIX ra3oBbIX cped. Yactb 11. MckpobesonacHas
3NeKTpu4yeckas uenb «i»

M3K 60079-14:2002

FOCT P 52350.14—2006 (M3OK 60079-14:2002) 3nektpoobopyacsa-
HUe Ansi B3pbIBOOMAaCHbIX ra3oBbiX cpep. YacTb 14. SnekTpoycTaHoBKU
BO B3pbIBOOMNACHbIX 30HaX (KPOMe NOA3eMHbIX BblpaboTok)

M3K 61158-2

*

M3K 60529

FOCT 14254—96 (M3K 529—89) CreneHu 3awmTbl, o6ecnevmeaemble
obonoukamm (kog IP)

* COOTBETCTBYIOLWMIA HaUMOHaNbHbBIN CTaHAAPT OTCyTCTBYET. [l0 ero yTBepxaeHna pekoMeHayeTcs UCnonb3osarb
nepeBo Ha PYCCKMIN s13bIK AaHHOTO MeXayHapogHoro ctaHgapTa. MNepesoa 4aHHOIO MeXAyHapoAHOro cTaHgapra Ha-
xoantesa B degepanbHOM MHOPMALMOHHOM (DOHAE TEXHUHECKUX PEFMAaMEHTOB U CTaHAAPTOB.
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