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MpeancnoBue

Lienu n npuHumnel ctaHgapTusaummn B Pocecuitickon ®enepaunm yctaHosneHbl degepanbHbiM 3aKOHOM
oT 27 fekabps 2002 r. Ne 184-d3 «O TeXHNYECKOM PerynmpoBaHnny, a npasuia npUMeHeHNs HauMoHanbHbIX
ctraHpapTtoB Poccuinckon ®epepauumm — MOCT 1.0—2004 «CrangapTusauus B Poccuiickon depepauuun.
OCHOBHbIE MOMOXEHNA»

CBepeHUus o cTtaHgapTe

1 NOArOTOBJIEH ABTOHOMHOW HEeKOMMeEPYeckol HauuoHamnbHOW opraHusauuein «Ex-cTaHgoapT»
(AHHO «Ex-cTaHgapT») Ha oCHOBe COBCTBEHHOro ayTeHTMYHOrO NepeBoaa Ha PYCCKUA i3blk MeXayHapoaHO-
ro cTaHgapTa, yKasaHHOro B nyHkre 4

2 BHECEH TexHuuyeckum komuteToM no ctangaptusauum TK 403 «O6opyaosaHune ans B3pbliBoonac-
HbIX cpea (Ex-o6opydosaHue)»

3 YTBEPXOEH W BBELEH B JENCTBUE Mpukasom ®eaepansHoro areHTcTsa No TEXHUHECKOMY
perynmpoBaHuto u meTtposnorun ot 17 ceHTabps 2012 r. Ne 316-cT

4 Hacrosiyunin cTaHgapT naeHTnYeH mexayHapoaHomy ctaHgapty M3K 60079-25:2010 «BapbiBoonac-
Hble cpefbl. Yactb 25. VckpobesonacHble anekTpudeckue cuctembl» (IEC 60079-25:2010 «Explosive
atmospheres — Part 25: Intrinsically safe electrical systems»).

HaumeHoBaHWe HacTosILero cTaHgapTa U3sMeHeHO OTHOCUTENbHO HaUMeHOBaHUSI YKasaHHOTo Mexay-
HapodHoro ctaHgapTa Ans npueeneHns B cootseTcTBue ¢ FOCT P 1.5—2004 (nyHkT 3.5).

Mpy NpUMeHeHUN HacTosILero cTangapTa pekoMerayeTcs UCNOMNb30BaTh BMECTO CChINIOYHBIX MeXay-
HapoAHbIX CTaHAapTOB COOTBETCTBYOLME UM HauUOoHanNbHble cTaHAapTel Poccuiickon degepaunun, ceeae-
HWS O KOTOPBIX MPUBEAEHBI B AONOMHATENBHOM NpunoxeHun A

5 B3AMEH OCT P M3K 60079-25—2008

Unghopmayusi 06 u3MeHeHUsIX K HacmosieMy cmaHdapmy nybnukyemcsl 8 exe200H0 uzdasaeMoM
UHGhopmayuoHHOM yKka3amene «HayuoHanbHbie cmaHdapmbl», a mekcm U3MeHeHul U rornpasok — 6 exe-
MecsiYHo u3dasaeMoM UHGOPMaUUOHHOM yKka3amere «HayuoHanbHble cmaHdapmbl». B criydae nepecmMom-
pa (3ameHbl) unmu oOmMMeEHbl Hacmosuwezo cmaHdapma coomeemcmeyiowee ysedomiieHue 6ydem
0nybrIuUKO8aHO 8 eXeMeCSIYHO U30asaeMoM UHGPOPpMayUOHHOM yKkazamere «HauuoHanbHele cmaHdapmel».
Coomeemcmeytowiasi uHgopmayusi, yeedoMIeHUE U MeKCMbl pasMewaromcs makxe e UHGhopMayuoHHOL
cucmeme obuyez0 rosib308aHuUs1 — Ha oguyuansHoM calime ®edepanbHo20 aeeHMemeaa o MexXHUYeCKoMy
peaynupoeaHuro U Memporozauu 8 cemu MlHmepHem

© CrangaptuHdgopm, 2013

HacToswuir ctaHgapT He MOXeT BbITb NONHOCTLIO UM YaCTUYHO BOCNPOM3BEAeH, TUPaXUpoBaH U pac-
NPOCTpaHeH B kauecTBe ocuumansHoro usaaHua 6es paspelueHus degepansHoro areHTCTsa rno TeXHUYecKo-
My perynupoBaHuio 1 MeTponorum
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B3PbIBOOMACHbIE CPE[ObI
YacTtb 25
UckpoGesonacHble cUCTEMbI

Explosive atmospheres. Part 25. Intrinsically safe systems

Data BBegeHusa — 2013—07—01

1 O6nacTb npuMeHeHunsA

HacTosawwii ctaHaapT ycTaHaBnvMBaeT crneuunanbHble TpeGoBaHMS K KOHCTPYKLMM 1 oLieHke Uckpobeso-
MacHbIX 3NEKTPUYECKMX CUCTEM C BUAOM 3aLUMThl «MckpobesonacHas anekTpuyeckas Lenb «i»», npegHasHa-
YeHHbIX A NPUMEHEHUS MOSTHOCTLIO UMM YacTUYHO BO B3PLIBOONACHbLIX ra3oBbIX cpeax kak obopyaosaHue
rpynnel | unum Il unu B cpefax, coaepkallmx roprouyto nbinb, kak o6opyaosaHue rpynnei 1.

MpumedaHune 1— CraHgapT NnpegHasHadeH Ans paspaborymka CUCTEMbI, KOTOPbIM MOXET OblTb M3rOTOBUTE-
nem, CneLuanucToOM-KOHCYNBTaHTOM MW WITATHBIM COTPYAHUKOM KOHEYHOro notpebutens.

HacTtosawmin ctaHaapT OononHAeT 1 uaMeHsieT obwme TpeboBaHma MOK 60079-0 u TpeboBaHua K
nckpobesonacHomn anekTpuyeckoi Lenu «i» M3K 60079-11. B criydae npoTuBopeyuns mexxay TpebosaHuaMn
HacTosilwero ctaHgapTta u MOK 60079-0 nnu MOK 60079-11 TpeboBaHns HacToSILLEro cTaHAapTa UMeLoT npe-
NMYLLLECTBEHHOE 3HaYeHune.

HacTtoswmin ctangapT gononHsietr MOK 60079-11, TpeboBaHMS KOTOPOro OTHOCAITCS K 3N1EKTPUYECKUM
yCTPOWCTBaM, UCMOMb3yeMbIM B MUCKPOBE30NacHbIX 3M1eKTPUYecKuxX cuctemax.

TpeboBaHWs K MOHTaXy cuctembl rpynnbl 1 unm 1ll, ckoHCTpyMpoBaHHOM B COOTBETCTBUM C HACTOALLUM
cTaHgapTom, onpegeneHsl B MOK 60079-14.

MpumeyaHune 2— TpeboBaHns K MOHTaXy cucTeMbl rpynnbl | B HacTosiwee Bpemsi He onpegeneHbl B
M3K 60079-14.

2 HopmMaTuBHbIe CCbISIKN

MpuBeaeHHbIe HKe CTaHAapThl ABMSIOTCS 06s13aTeNbHBIMA ANS NPUMeHeHUs1 HacTosILLero cTaHaapTa.
Ans cTaHOapToB ¢ AaTol ony6GnMKoBaHUA NPUMEHSIIOT TOSbKO ykasaHHble usgaHusi. B Tex cnyvasx, koraa
AaTa onybnukoBaHua He ykasaHa, NpUMeHsieTcsl nocneaHee UsgaHue npuBedeHHOro ctaHgapTa (BKnovas
BCE rMonpasku).

MOAK 60060-1 MeToabl UcnbiTaHUS! BLICOKUM HanpsbkeHueMm — YacTtb 1: O6wme onpeaeneHus u tpebo-
BaHuA K mcnbiTaHuam (IEC 60060-1, High-voltage test techniques — Part 1: General definitions and test
requirements)

M3K 60079-0 BapbieoonacHble cpeabl — YacTb 0: O6opyaosaHue. O6wme TpebosaHus (IEC 60079-0,
Explosive atmospheres — Part 0: Equipment — General requirements)

MQK 60079-11:2006 BapbiBoonacHble cpedbl — Yactb 11: UckpobesonacHas anekTpuyeckas uenb
«i» (IEC 60079-11:2006, Explosive atmospheres — Part 11: Equipment protection by intrinsic safety «i»)

MQK 60079-14:2007 BspbiBoonacHble cpedbl — YacTtb 14: MNpoekTupoBaHue, BbIBOP U MOHTaX 3nek-
TpoyctaHoBok (IEC 60079-14:2007, Explosive atmospheres — Part 14: Electrical installations design,
selection and erection)

U3paHne odmumansHoe



rOCT P M3K 60079-25—2012

M3K 60079-15 3nekTpoobopynoBaHue ANA B3pbIBOOMACHLIX rasoBbIX cpef. Yactb 15. KoHCTpyKuusA,
UCNbITaHWSI U MapKMpoBKa anekTpoobopyaosaHna ¢ Buaom sawwutel «n» (IEC 60079-15, Electrical apparatus
for explosive gas atmospheres — Part 15: Construction, test and marking of type of protection ‘n’ electrical
apparatus)

M3K 60079-27 BspbiBoonacHele cpegbl. Yactb 27. KoHuenuus uckpobesonacHo cucteMsl Noneson
wuHbl (FISCO) (IEC 60079-27:2008, Explosive atmospheres — Part 27: Fieldbus intrinsically safe concept
(FISCO))

MO3K 61158-2 Cetn ans nepegavyv NPOM3BOACTBEHHBbIX AaHHbIX. Cneuudukauum nonesbIX LWWUH.
YacTb 2: Cneumndukaums pmandeckoro yposHs v onpegeneHue yenyr (IEC 61158-2, Industrial communication
networks — Fieldbus specifications — Part 2: Physical layer specification and service definition)

M3K 61241-0 3nekTpoobopyaoBaHue, NpUMeHsIeMoe B 30HaX, ONacHbIX N0 BOCMTAMEHEHUIO roptoven
nbinu. Yactb 0. O6wme TpebosaHus (IEC 61241-0, Electrical apparatus for use in the presence of combustible
dust — Part 0: General requirements)

M3K 61241-11 3nekTtpoobopyaoBaHue, NPUMEHSIEMOe B 30HaX, ONACHbIX MO BOCMIIAMEHEHUIO roplo-
velt nbinu. Yactb 11. UckpobesonacHoe o6opyaosaHue «iD» (IEC 61241-11, Electrical apparatus for use in
the presence of combustible dust — Part 11: Protection by intrinsic safety ‘iD’)

3 TepMuHbI, onpeaeneHnAa U COKpalLeHUsA

3.1 TepmuHbI U onpefeneHusn

B HacTosAwem cTaHaapTe NpUMEHeHbl creayolme TePMUHBI C COOTBETCTBYIOLUMMU ofpedeneHnammn,
oTHOCcAWMeCa K UckpobesonacHbiM anekTpudeckum cucteMam. OHU AONOMHSAIOT onpeAeneHusi, NpuseaeH-
Hble B M3K 60079-0 u MOK 60079-11.

3.1.1 uckpobesonacHan anekTpuyeckaa cuctema (intrinsically safe electrical system): 'pynna coe-
AVHEHHBIX Mexay coboit 3reKTpUHeckux yCTporucTs, obpasyoLlmX 3NeKTPUYECKYIo CUCTEMY, B KOTOPbLIX Lienn
WK YacTu Lenei, npegHasHaYeHHble ANA UCNOMb30BaHUsI BO B3PLIBOOMACHOW cpeae, sSIBNsAnTCsl UCKpobeso-
nacHbIMU Lienamu.

3.1.2 cepTudmunpoBaHHas uckpobeszonacHas anekrpudeckan cucrema (certified intrinsically safe
electrical system): UckpobesonacHas anekTpuyeckas cuctema B cooTseTcTeun ¢ 3.1.1, Ha KOTopylo BbliAaH
cepTudukat cooteetcTBUa MIK 60079-25.

3.1.3 HecepTudmumpoBaHHas UckpobesonacHaa anekTpuyeckaa cuctema: (uncertified
intrinsically safe electrical system): WckpobesonacHas anektpuyeckas cuctema B cooTBetcteum ¢ 3.1.1,
3M1eKTpUYecKkMe napameTpbl KOTOPOW, a Takke anekTpudeckie 1 usndeckne napameTpbl ee BHyTpeHHeWn
MpPoBOAKMA COOTBETCTBYHOT NapameTpaM CepTUMLMPOBaHHOrO UCckpoBGeaonacHoro, CBA3aHHOro, NpocToro
anekTpoobopyaoBaHUsa, YTO MO3BONSET cAenaTb BbIBOA O TOM, YTO UCKPOGE30nacHOCTb TakoW CUCTEMBbI
coxpaHsieTcs.

3.1.4 TexHMyeckoe onucaHue cuctembl (descriptive system document): [JokyMeHT, B KOTOpPOM nepe-
yncneHbl 3NeKTpPUYEecKne ycTponcTBa, BXOASILWME B COCTAB CUCTEMBI, U MPUBEAEHbI UX 31eKTpuYeckme napa-
MeTpbl U NapaMeTpbl BHYTPEHHEeR NPOBOAKM.

3.1.5 paspaboTuuk cuctemsbl (system designer): INuuo, oTBevatoLlee 3a TEXHUYECKOe onrcaHue cuc-
TeMbl, obnajatoLlee COOTBETCTBYOLLEN KBanudukaLmen Ans BbINOMHEHUS 3a4a4n 1 HageneHHoe nonHomMo-
YMSIMM BbILLECTOSILLErO PYKOBOACTRA NpUHMMAaTL Ha cebs npeanvcaHHble eMy obsizaTenscTBa.

3.1.6 makcuManbHas emkocTb Kabens (C.) (maximum cable capacitance): MakcumansHoe 3Have-
HWEe eMKOCTU coeamHUTeNbHOro Kaberns, KoTopbli MOXeT ObITb NOACOEAUHEH K NckpobesonacHon Lenu 6es
HapyLueHus uckpobesonacHocTU.

3.1.7 maKkcumanbHasa UHAYKTUBHOCTb Kabensa (L.) (maximum cable inductance): MakcumansHoe
3HavYeHWe NHAYKTUBHOCTU COeAMHUTENLHOTO Kabens, KoTopblid MOXeT BbiTb MOAKOYEH K nckpobesonacHon
uenu 6es HapyLweHust nckpobesonacHOCTN.

3.1.8 MakcMManbHoe OTHOLUEHWE WHAYKTMBHOCTU kabens k ero conpotuBneHuo (L /R.)
(maximum cable inductance to resistance ratio): MakcumansHoe 3HaveHne oTHOLWEHUS MHOYKTUBHOCTY (L) K
conpoTusneHnio (R,) coednHnTensHoro Kabens, KoTopblin MoXeT BbITb MOAKMIOUEH K MCKpoBesonacHow Lenm
6e3 HapyLueHnsa nckpobesonacHoCTU.

3.1.9 nUHeMHbIA UCTOYHUK NUTaHUA (linear power supply): VICTOYHUK NUTaHUSA, 3HAYEHNE BBIXOOHOMO
TOKa KOTOPOro ycTaHaBnMBaloT pe3ucTopoM. BelxogHoe HanpsikeHWe CHKaeTcsl MMHeHO ¢ yBenuyeHrem
BbIXOAHOro TOKa.

3.1.10 HenUHeWNHbIA UCTOMHUK NUTaHusA (non-linear power supply): UCTOYHUK NUTaHKS, Y KOTOPOro
BbIXOAHOE HanpshkeHne 1 BbIXOAHON TOK CBSI3aHbl HENMHENHOM 3aBUCUMOCTLIO.
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IMpumep — UcmoYHUK nuMaHusi ¢ NOCMOSIHHLIM 8LIXOOHLIM HanpspkeHuem 00 onpedesnieHHO20 YpPOSHS
CcmMabunu3upoeaHHO20 MOKa, pe2ynupyemMoz0 rosyrnpoeodHuUKamu.

3.2 CokpaweHusa

FISCO — KoHuenuusa nckpobeszonacHon CUCTEMbI NONIEBOW WUHBI.
FNICO — KoHuenuus HeBocnaMeHsIloLen CUCTEMbI NONEBON LUMHDI.

4 TexHuuyecKkoe onucaHue CUCTEMbI

TexHuyeckoe onucaHue CUCTeMbl COCTaBNSAIT AN BCeX MCKpO6eBOI’IaCHbIX SANEKTPU4eCKUX CUCTEM.
TexHu4eckoe onucaHue A0SMKHO coaepKaTb COOTBeTCTByIOLuIAﬁ aHanns yposHsA 6e30MacHOCTU CUCTEMBI.

MpwumeuaHwue—B npunoxennn E npueeaeHsl NpUMepbl TMNMUYHBIX CXEM, KOTOPbIE UNNIOCTPUPYIOT TpeboBa-
HUA K TEXHNYECKOMY ONMUCaHUIO CUCTEMBI.

TexHuyeckoe onucaHue JOIMKHO codepXaTb, Kak MUHUMYM, cneaytoliee:

a) 6rnok-cxemy CUCTEMbl C NepeUnUCrieHneM BCex eAMHUL, 060pyaoBaHunsA, BXOASILLMUX B CUCTEMY, BKITIO-
vyasa npoctoe obopyaoBaHue U coeanHUTENLHLIN NpoBoa. MpuMep Takon cxembl NpuBeaeH Ha pucyHke E.1;

b) o6osHaueHus rpynnel (ans rpynn Il v l1l), ypoBHs1 uckpobe3onacHOn 3NeKTPUYECKOn CUCTeMbI, TeM-
nepaTypHOro Kracca U uanasoHa TeMrneparypbl OKpy>KatoLlein cpeabl B COOTBETCTBAU C pasaenamu 5,6 n7;

c) TpeboBaHuA M gonNycTUMBbIE NapaMeTpbl 4N COeAMHUTENBbHOro NPoBoAa B COOTBETCTBUN C pasae-
nom 8;

d) noapobHylo MHOpMaLMIO O TOYKaxX 3a3eMreHUs U CoeaANHEHUA CUCTeM B COOTBETCTBUM C pasae-
nom 11. Ecnu Ucnonb3ayloTcs yCTPOWCTBA 3alUTLI OT NepeHanpsikeHns, AofmkeH ObiTb NPUNoXeH aHanus B
COOTBETCTBWM C pasaenom 12;

e) B cny4yae Heo6xoaAMMOCTU NPUBOAAT 060CHOBaHME OLleHK 060pyaoBaHUS KaK «NPOCTOro 31eKTpo-
o6opygoBaHua» B cootBeTcTBUU ¢ MOK 60079-11;

f) ecnu uckpobesonacHas Lienb COCTOUT U3 HECKOMBLKUX eanHUL, nckpobesonacHoro anekTpoobopyao-
BaHWs, HeOBX04MMO MPUMOKUTL aHanM3s COBOKYNHOCTU UX MapamMeTpoB, KoTopbli 6yaeT BknovaTh B ceba Bce
npocTtoe 1 cepTudunLmnpoBaHHoe UuckpobesonacHoe anekTpoobopynoBaHue;

g) TexHu4yeckoe onncaHne CUCTeMbl AOIDKHO UMETb YHUKaNbHY UaeHTudukaumio;

h) paspaboTymk CMCTEMbI AOMMKEH NOANMMCaTb AOKYMEHT U NOCTaBUTL AaTy.

MprvmeyaHune— Yeprex TEXHNUYECKOTO ONUCaAHUS CUCTEMbI HE SIBNSIETCA KOHTPOMNbHLIM HYEPTEXOM COrNacHo
onpeaenexuio B MOK 60079-11.

5 Mpynna v TemnepaTypHbIi KNacc MCKPOGe30nacHOW 3NeKTpU4ecKkon CUCTEMbI

WckpobesonacHble aneKkTpudeckne cuctemsl AoSKHbI BbiTb oTHeceHbl K rpynne |, 1l unn Il B cootBeT-
ctBumn ¢ MOK 60079-0. UckpobesonacHble anekTpudeckme cuctemsl rpynn |l v lll B LenioM unm nx yactm gonx-
Hbl BbITb OTHECEHBI K COOTBETCTBYHOLLIMM MOArpynnam.

O6opyaoBaHuio B cocTaBe nckpobesonacHoml anekrpudeckoin cuctemsl rpynnsl I u 111, npegHasHaveH-
HOW AN UCNONb30BaHMsi BO B3PLIBOONACHOW ra3oBO UM NbINEBON cpeaax, AoMKeH BblTb MPUCBOEH Temne-
paTypHbI KNacc Unu AomkHa 6bITb yKasaHa MakcumarbsHas TemrepaTypa ero NoBepXHoCTU B COOTBETCTBUN C
M3K 60079-0, M3K 60079-11, MOK 61241-0 n MOK 61241-11.

MpumevaHwusn

1 B uckpobesonacHbix anektpudecknx cuctemax rpynn Il v Il unu nx vactax nogrpynne 1A, 11B, 1IC moryT otnu-
YaTbCA OT MOATPYNN KOHKPETHOro Mckpobe3onacHoro anekTpoobopyaoBaHns U CBA3aHHOTO 3NeKTpoo6opyaoBaHust B
COCTaBe CUCTEMBbI.

2 PasHble 4acTn 0gHON NCKPOHE30NacHON INEKTPUHECKON CUCTEMbI MOTYT OTHOCUTBCA K pasHbiM nogrpynnam (1A,
1IB, lIC). Ucnonbayemoe anekTpoobopyaoBaHe MOXET OTHOCUTLCS K Pa3HbIM TEMINePaTypPHbIM Knaccam U MMeTb pasHble
ananasoHbl TeMnepaTypbl OKpyXaioLwe cpedpi.

6 YpoBeHb UCKpOGEe30nacHOM 3NeKTPUYECKON CUCTEMbI

6.1 O6wwne TpeboBaHUA

Kaxgas 4acTb uckpobes3onacHom 3nekTpndeckon cucTemMsl, NpeaHasHavYeHHoN Ans UCnonb30BaHUs BO
B3pbIBOOMACHOW cpede, OO/MKkHa ObITb OTHeceHa K YPOBHIO «ia», «ib» unu «icy B cOOTBETCTBUMM C
M3K 60079-11. Bca cuctema He obsa3aTenbHO A0MKHa OTHOCUTLCS K OAHOMY YPOBHIO.
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MpumeuaHuns

1 Hanpumep, ecnu npu6op nepBoHa4anbHO OTHOCUNCS K YPOBHIO «ib», HO npegHa3HaveH Ana NogKnioYeHnn aatum-
Ka YPOBHS «ia», Hanpumep npubop Ansinamepennst pH ¢ NoakoYeHHbIM K HEMY 30HAOM, YaCTb CUCTEMBI 10 NPpMGopa OTHO-
CUTCA K YPOBHIO «ib», a AaTumKk n ero coegnHeHns OTHOCSITCA K YPOBHIO «ia».

2 TMoneBon npubop ¢ ypoBHEM «iay», NMTaeMbiil Yepe3 cBsid3aHHOe 060pynoBaHue ¢ ypoBHeMm «ib», paccmatpusaetcs
KakK cuctema ¢ ypoBHeMm «ib».

3 Cucrtema MoxXeT 6biTb YPOBHs «ib» B HOpManbHbIX YCNOBUSIX 3KCNNyaTaLum ¢ BHELWHNUM UCTOUYHMKOM NUTAHUS, HO
npu OTKNI4YeHUU NUTaHuA Npu onpegernieHHbIX yCrnoBusix 6esonacHocTn (nospe)melwle BeHTMJ'IFlLWIVI), Cucrtema Moxet
cTaTb «ia» Npyu pe3epBHOM NUTaHWM OT BaTapei. YpoBeHb 3aluTbl SICHO onpeaensieTcs AN NPOrHo3upyemblx o6¢Tos-
TENbLCTB.

B pasgene 13 cogepxutcst nogpobHas nHdopmMauus o HeobxoauMo oLeHke UckpobesonacHol anek-
TPU4ECKON CUCTEMBI.

6.2 YpoBeHb «ia»

Ecnun TpeboBaHusi, npeabsiBnsieMble K anekTpoobopynoBaHuio ypoBHs «ia» (cm. MOK 60079-11),
BbIMOSHAOTCS UCKPOBE30NacHON 3MeKTPUYECKON CUCTEMOW UMK YacTbio CUCTEMBI, pacCMaTpUBaEMON Kak
eOuHoe Lenoe, Toraa ata cucTema Ui 4acTb CUCTEMbI I0IDKHA ObITb OTHECEHA K YPOBHIO «iay.

6.3 YpoBeHb «ib»

Ecnn TpeboBaHua, npeabsasrsieMble K anekTpoobopyfosBaHuio ypoBHs «ib» (cm. MOK 60079-11),
BbIMOJHSIIOTCA UCKPOBGE30NacHOM 3NeKTPUYECKOM CUCTEMOIN UMW 4acTbio CUCTEMbI, paccMaTpuBaemMon kak
edunHoe Lenoe, Torga aTa cucTemMa Uinm 4acTb CUCTEMbI AoMXKHa BbITb OTHECeHa K YPOBHIO «ib».

6.4 YpoBeHb «ic»

Ecnn TpeboBarusa, npeabsiBnsieMble K 3rekTpoobopyaoBaHUIo YpoBHS «ic» (cM. MOK 60079-11),
BBIMOMHAOTCA UCKPOBE30MacHON 3MeKTPUYECKOoNn CUCTEMOM MMM YacTbio CUCTEMbI, paccMaTpUBaeMon Kak
eauHoe Lenoe, Toraa aTa cMcTeMa UM YacTb cUcTeMbl AoMKHa GbiTb OTHECEHA K YPOBHIO «ic».

7 TemMnepaTtypa oKpyXxatoLien cpeabl

Ecnu yactb uckpo6esonacHo 3N1eKTPUYeCKon CUCTeMbI UK NonHas cuctemMa onpeaeneHa kak npuroa-
Has onsa akcnnyaTauumn npu TeMmnepaType, BbIXoAsLen 3a npeaensl AManasoHa HopmanbHown paboven Temne-
paTypbl oT MuHyc 20 °C go nntoc 40 °C, 370 AOMKHO BbITb OTPaXKEHO B TEXHUHECKOM OMUCaHUU CUCTEMBI.

8 CoeguHuTenbHble NpoBoAa/kabenu, ucnonb3yemble B UCKpoHe3onacHoON
3NEeKTPUYECKON cuctemMe

OneKkTpudeckMe napameTpbl COEAUHUTENBHOrO NPOBOAA, OT KOTOPbIX 3aBUCUT UckpobesonacHoCTb, a
Takke NPOM3BOAHbIE 3TUX MapameTpPoB AOMKHbI BbiTb onpeaeneHbl B TEXHUHECKOM ONUCAHUN CUCTEMBI.
B kauecTBe anbTepHaTMBLI B AOKYMEHTaLUM Ao/keH ObiTb onpeaeneH kabenb KOHKPETHOro Tuna u gaHo
obocHoBaHMe ero npumeHeHnsa. Kabenu BHewHeW NPOBOAKA AOIDKHbI COOTBETCTBOBATb TpebGoBaHUAM
pasgena 9.

B cnyyae HeobXxogMMOCTM B TEXHUYECKOM OMUCaHUM CUCTEMBI AOMMKHbI ObiTh Takke onpeaeneHbl
O0ONYyCTUMbIE TUMbl MHOTOXUIBHOTO Kabensa B COOTBETCTBUMU ¢ pa3aesioMm 9, KOTopble MOTyT UCMONb30BaTLCA B
Kakon KOHKpeTHO Lienu. B Tom cnyvae, ecnu 3aMblkaHUst Mexxay pasgenbHbIMU LEeNAMNU He yYuTbiBaloTCsA, B
6GroK-CXeMy CUCTEMBI U3 TEXHUYECKOro onucaHna Heobxoaumo ao6aBUTbL NpUMeYaHue cneayrowero coaep-
XaHusa: «Ecnu B cocTaBe coeaMHUTENbHOrO kabens ncnosnbayeTcsl YacTb MHOTOXUIbHOro kabens, cogepxa-
wero gpyrue uckpobesonacHble Lenn, HeobxoauMo, YTOObl 3TOT MHOTOXWUNbHLIA Kabenb yaoBneTBOpsN
TpeboBaHUAM K MHOTrOXUINLHOMY kabento Tuna A unu B, kak onpegeneHo B MOK 60079-25 (pasaen 9).

MHoroxunbHbli kKabernb, cogepkawmi Lenn Uuenb YPoBHS «ia», «ib» Unu «ic», He AOSMKeH coaepxaTb
UCKPOOMACHLIX 3NEKTPUYECKNX Lienen.

MHoroxunbHble kaGenu ypoBHA «ic» MOryT cogepXaTtb 6ornee yem oaHy uckpobesonacHyio Lenb ypoB-
HA «ia», «ib» unu «ic» B 3aBUCMMOCTN OT Y4UTBIBAEMbIX NOBPEXAEHUA B COOTBETCTBUM C pasaenom 13.

M pwum™eyaHu e— [lonyckaerca UCNONbL30OBaHNE MHOTOXUITBHBIX Kaberen, He COOTBETCTBYOWMX TUNY A unun B,
ecnu 6bina NpoBefeHa OLeHKa onpeaerneHHoro codeTaHus uenen Ha cooteeTcTene TpeboBanHmnsim M3IK 60079-11.

UckpobesonacHble Lienu ypoBHA «ic» AonyckaeTcs pasmelyartb BMecTe ¢ uckpobesonacHbIMU LiensiMn
ypoBHel «ia» 1 «ib» Tonbko B MHOroxunsHom kabene tuna A unmn B cornacHo 9.5.
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9 Tpe6oBaHuA K KabensmM U MHOTFOXWUIbHbLIM Kabenam

9.1 O6wue TpeGoBaHUA

[OuameTp oTAernbHbIX NPOBOAHUKOB UM KU MHOMOXUNbHBIX MPOBOAHNKOB BO B3PbIBOOMNACHOW 30HE
JoImKeH 6bITb He MeHee 0,1 MMm.

B unckpobezonacHbix Lensx gonyckaeTcsi MPUMEHNATb TOMbKO N30NMpOBaHHble kabenu, koTopble cro-
cobHbI BbigepKaTb MPOBEPKY 3M1EKTPUYECKON MPOYHOCTI N30NALMN HanpskeHeM He MeHee 500 B nepemeH-
Horo Toka unu 750 B nocTtosiHHOro Toka.

MpumeyaHune—ITn TpeGOBaHNUS He UCKMIOHAIOT NMPUMEHEHUS HEM3ONMPOBAHHbLIX NPOBOAHUKOB B CUrHarb-
HOWM CUCTEME, B KOTOPOW OHM JOIKHBI PACCMAaTPUBATLCS KaK MPOCTOE aMeKTpoo6opyaoBaHne, a He Kak CoeauHUTENbHbIN
nposoa.

9.2 MHoroXxunbHble kKabenu

PagvanbHasa TonwmHa M3onaumM NpoBOAHWKA OOMKHA COOTBETCTBOBAaTL AMAMeTpy NpoBOAHMKA U
mMaTtepuany u3onsaunum ¢ MUHUMarbHbIM 3HavyeHnem 0,2 mm.

MHoroxuneHble kabenun AomkHel ObiTb CNOCOBHbBI BblaepXaTb NPOBEPKY 3NEKTPUYECKON MPOYHOCTU
N30n8ALNN;

a) AeNCTBYOLWUM 3HaYeHNeM HanpsbkeHust He meHee 500 B nepemeHHoro Toka unu 750 B noctosiHHoro
Toka, MPUOXeHHOro Mexay GpoHel n/unmn akpaHom (3kpaHamu), coeauHeHHLIMU BMeCTe, U BCEMM Xunamu,
CcoeANHEHHbLIMN BMECTE;

b) pencrteyloWwMM 3HaYeHNEM HanpsbkeHUs He MeHee 1000 B nepemeHHoro Toka unn 1500 B nocTosiH-
HOTIO TOKa, NPUNOXEHHOTO MeXAY NMYyYKOM, COCTaBNSIOWMM OAHY NONOBUHY TOKOBEAYLLUNX XWUN kabens, coean-
HEeHHbIX BMeCTe, 1 My4YKOM, COCTaBMAOLLUM APYTyiO NONOBUHY XS, COeANHEHHbIX BMecTe. OTO UCTIbITaHUE He
MPUMEHSIIOT K MHOTOXMIbHBIM Kabenam ¢ aKpaHUpPOBaHHBIMU NPOBOAHUKAMW KaXXaol U3 uene.

WcnbiTaHns HanpskeHneM 40MKHbl BbITb BEINOMHEHBI METOAO0M, YCTaHOBMNEHHBIM B COOTBETCTBYIOLLEM
cTaHaapTe Ha kabenb unn cornacHo MOK 60079-11.

9.3 3nekTpuyeckue napameTpbl KabGenen

[nsa Bcex ucronb3yembix B nckpobesonacHom cucteme kabenen ux anektpuyeckue napametpbl Cou L,
unu C, 1 L/R, AOMXHbI 0OMpedensiTbeca B COOTBETCTBUAM C NepeuncrieHnamm a), b) unu c):

a) Hanbonee HebnaronpusATHbIE dNEKTpUYECKAe NapaMeTpbl, ykasaHHble N3roToBUTenem kabens;

b) anekTpuyeckue napameTpsl, onpeaensieMblie NyTeM 3amMepoB, BLINOHEHHBLIX Ha o6pasLue MeToaoM
onpejerneHns coOTBETCTBYIOLLNX NapamMeTpoB, NPUBEAEHHBLIM B NpurioxeHun G;

¢) 200 nd/M 1 1 MKITH/M UNK 3HaYeHe OTHOLLEHNSA MHAYKTUBHOCTU K CONPOTUBIEHNIO (L /R,;), nony4eH-
Hoe geneHnem 1 MKIH Ha ykasaHHOe U3roTOBUTENeM COMPOTUBIIEHWE KOHTYpa Ha 1 M ANvHbI, Koraa B coean-
HEeHWW 3a4eNCTBOBaHbl 2 UM 3 XKUMbl MOHTaXHOTO Kabensi 0OblMHON KOHCTPYKUMMU (C 3KpaHOM unu 6es).
B kavecTBe anbTepHaTuBbI ANS 3HaveHWiA Toka do I, = 3 A gonyckaeTcsl UCMonb3oBaTh OTHoweHue L /R,
paBHoe 30 MKIH/Om.

Mpu ncnonbzosanun cuctemsl FISCO nnu FNICO TpeboBaHus k napameTpaM kabensi 4OMXKHbI COOTBET-
CTBOBaTb NpUnoxeHuto |.

9.4 MNpoBopgswme 3aKpaHbl

Tam, rae npoBoAsime akpaHbl obecneynBaroT 3alWnTy oTAeNbHbIX NCKpoBe3onacHbIX SreKTPUYEecKnX
Lene, yTobbl NpegoTBpaTUThL UX CriydanHoe coeguHeHWe Apyr ¢ APYroM, Takue aKpaHbl JOMKHbI MOKPbIBAThL
He MeHee 60 % HapyXHOI NOBEPXHOCTN Kabens.

9.5 Tunbl MHOTOXWUINBbHbIX Kabenen

9.5.1 O6wue Tpe6boBaHuA

MHoroxunbHble kabenu gomkHbl 6bITb OTHeCeHb! K Tuny A, B unn C. MoBpexaeHnsi, KoTopble AOMMKHbI
MpUHMMAaTLCH BO BHUMAaHWE B MHOTOXWUIbHBIX kKabensx, Ncrnonb3yemMblX B MCKpoDe3onacHbIX S3r1eKTPUYEeCcKnX
cucTemax, 3aBUCAT OT TuNa ncnonb3yemoro kabena. Tunel kabenen ykasaHbl 8 9.5.2, 9.5.3 1 9.5.4.

He ponyckaeTca npuMeHeHne MHOTOXUINBHBIX kKabenen, He COOTBETCTBYIOLLMX TPeBOBaHNAM K TNy A,
B unu C.

9.5.2 Kabenb Tuna A

Kabenb, koTopblil cooTBETCTBYET TpeboBaHmam 9.1, 9.2 1 9.3 1 MMeeT NpoBoasLMe 3KpaHbl, obecneyn-
BaKLWue NHAMBMAYaNbHYIO 3alnTy KaxKaon nckpobesonacHoi Lenu cornacHo 9.4.
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9.5.3 Kabenb TUNa B

CraunoHapHbIin kabenb, KOTOPLIN HAAEXHO 3aluLeH OT NOBpeXaeHUA, yaoBneTsopsaeT TpeboBaHu-
am 9.1, 9.2 1 9.3 1, KpoMe Toro, MaKkcumarnbHoe HanpsbkeHue U, HA ogHOW U3 Lenen kabena He npesblllia-
eT 60 B.

9.5.4 KaGenbTtMna C

Kabenb, koTopblit cooTBeTCcTBYET TpebosaHuam 9.1, 9.2 1 9.3.

10 KoHueBas 3apenka kabenen uckpo6e3onacHbIX 3NeKTPUYECKUX uenen

UckpobesonacHble cUCTeMbI, B KOTOPbIX UCNOMb30BaHbI pacnpedenyrenbHble Kopobku unu wkadbl Anst
KOHLIeBOW 3afenku nckpobesonacHblX Lienen, AoMKHbI COOTBETCTBOBaTL TpeboBaHUAM K 3aXXUMam COeanHM-
TernbHbIX YCTPOMUCTB ANA NOAKMIOYEeHNA BHelHUX Lenen cornacHo MK 60079-11.

11 3asemrneHune u coeauHEeHNEe UCKPOGEe30NacHbIX CUCTEM

Kak npaBuno, nckpobesonacHas Uenb forMkHa 6bITb MONHOCTLIO U30MPOBaHa UMW 3a3eMneHne Aonx-
HO BbITb BbIMOMIHEHO B O4HOW TOUKE, KenaTernbHO BHe B3PbIBOONACHOW 30HbI. TpebyeMblit ypoBEeHb N30naumnm
(KpOMe OAHON TOUKM) AOIMKEH PACCUUTBIBATLCA Tak, YTOObI BbiAEPXUBaTb UCNbITAHNE CONPOTUBNEHUS N30NA-
unn HanpsbkeHnem 500 B B cooTBETCTBUM C TPEOOBaAHUSIMM K 3NIEKTPUYECKO NPOYHOCTI U30NALUN COTNAcHO
M3K 60079-11. Ecnu aTo TpeboBaHMe He BLINOMHAETCS, TO Lienb AOSPKHA paccMaTpUBaTLCA Kak 3a3eMneH-
Hasi B AaHHOM Touke. [lonyckaeTcs bonee ogHOro 3asemMrieHnsl B Lienuy, eCnn oHa ranbBaHUYecKU pasgeneHa
Ha noguenu, Kkaxkaas U3 KOTOPbIX UMeeT TOMbKO OAHY TOYKY 3a3eMIIeHUs.

OKpaHbl AOMKHBI BbITb 3a3eMrIeHbl U NOACOeAUHEHBI K YACTAM KOHCTPYKLUKN, He HaxoaawmMcsa noa
HanpsbkeHneMm, B cooTBeTCTBUM ¢ TpebosaHusamu MOK 60079-14. Ecnn cuctema npegHasHaveHa Aans
MCMONb30BaHWs B yCTaHOBKE, B KOTOPOW BO3MOXHa 3Ha4yMTenbHas pasHuua noteHuunanos (6onee 10 B) mex-
Oy KOHCTpYKUMERn U uenbio, npeanoyvtutesnisHee UCMonb3oBaTh Lenb, ranNbBaHUYECKN U3ONIUPOBAHHYIO OT
BHELUHWX BO3AENCTBUN, TAKUX Kak USMEHEHUs HYeBOro NoTeHunana Ha HEKOTOPOM PACCTOSIHUM OT KOHCTPYK-
unn. TpebyeTcs ocobasi OCTOPOXKHOCTb, €CINN YacTb CUCTEMBI NpedHasHavyeHa Anst NpUMeHeHUs! B 30He Knac-
ca 0 nnM 3oHe knacca 20 wnn ecnM cuctemMa MMeeT OYeHb BLICOKMIA YpPOBEHb 3alUMTbI, 4YTOOLI
COOTBETCTBOBaTbL TpeboBaHNAM K YPOBHIO B3pbiBoBesonacHocTU o6opyaoBaHust Ma.

B TexHu4eckoM onmcaHum cucTeMbl JOMKHO BbiTh YKa3aHo, kakasi Touka Ui TOYKU CUCTEMBI NpeaHas-
HayeHbl 4s 3a3eMeHns nckpobesonacHbIX Lienen, a Takke cneuvansHble TpeboBaHuUs K TakoMy coeinHe-
HUO. OTO MOXeT GbiTb BBIMOMHEHO C MoMolblo AobasneHns ccebinok Ha MOK 60079-14 B TexHU4eckoe
onncaHve cUCTEMBI.

MprnmedaHue— Tpeboannss MOK 60079-14 He pacnpoCTpaHsAOTCS HA NEKTPOYCTAHOBKM B LIAXTax, B KOTO-
PbIX BEPOATHO MPUCYTCTBME PYAHUYHOIO rasa.

12 3awmTa OT rpPO30BLIX Pa3psAA0B U APYIMX NepeHanpskeHUN

Ecnu aHanus pucka nokasbiBaeT, YTO YCTaHOBKA B BbICOKOW CTEMNEeHU HyBCTBUTENbHA K FPO30BbLIM paspsi-
Aam Unu apyruMm nepeHanpsbkeHnsiM, crieayeT NpUHSATbL Mepbl NpefoCTOPOXKHOCTA A4St UCKITHOYEHUSI BO3MOXK-
HbIX OMacHOCTEN.

Ecnu yacTb uckpobesonacHon Lienn ycTaHoBNeHa B 30He knacca 0 Takum ob6pasomM, UTo cyliecTByeT
pYCK BO3HUKHOBEHUST OMACHbIX UMM MPUYUHSIIOLLMX NOBPEXAEHUS pasHOCTel NoTeHUManoB B 3oHe knacca 0,
HeobX0AMMO YCTaHOBUTb YCTPOMCTBO 3aLUMThI OT NepeHanpsikeHus. 3awmMra oT nepeHanpsbkeHus Heobxoau-
Ma MeXAy KaxaoN XUNon kabens, BKMoYas 3KkpaH, U KOHCTPYKLIMER, eCriv XXuna He noacoequHeHa K KOHCTPYK-
Luun. YCTPOMCTBO 3alUUTbl OT NepeHanpsikeHnst A0MKHO ObiTb YCTaHOBMEHO C BHELUHEW CTOPOHbI, HO Kak
MOXHO Brvke K rpaHuLe 3oHbl knacca 0, kenaTenbHO Ha paccTosiHuM He bonee 1 M.

3awuta oT nepeHanpskeHUs Ans cbopyaoBaHus, YCTaHOBMEHHOro B 30HaX knaccoB 1 U 2, oomkHa
6bITb COCTaBHOM YACTbHO KOHCTPYKLMN CUCTEMBI A5t MECT C BbICOKOW OMacHOCTbIO NepeHanpsikKeHusl.

YCTPONCTBO 3alMThl OT NepeHanpshikeHUst A0MKHO BbiTb CNOCOBHO OTBOAUTH MUHUMANbHBIA NMUKOBHLIN
pas3psaHblil ToK, pasHbIA 10 KA (uMnynbe 8/20 mke B cooTBeTcTBUM ¢ MOK 60060-1 3a 10 onepauuit). MuHu-
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MaribHas nnoLwaib NonepeyYHoro ceMeHns CoeamHeH s Mexay 3allMTHBIM YCTPOMNCTBOM Y MECTHOM KOHCTPYK-
Luein nomkHa 6biTb pasHa 4 Mm2 Mean. Kabenb mexay uckpobesonacHsiM 060pyaoBaHMeM B 30He krnacca 0 v
YCTPOWCTBOM 3aLLMThl OT NepeHanpsikeHUs 4OMKeH ycTaHaBnMBaTbCsA Taknum 06pasoM, UTobbl OH Bbin 3aLm-
LWeH oT MonHuW. Jlo6oe ycTpoCTBO 3aluThl OT NepeHanpskeHnsi, NoacoeauHeHHoe K uckpobesonacHon
uenu, 4OMKHO UMEeTb B3PbIBO3aLLMTY, COOTBETCTBYIOLLYIO MpeanosiaraeMoMy MecTy nNpuMeHeHUs.

CunTaeTcs, YTO UCMONMb30OBaHWE OTPaHNYUTENEN NepeHanpsiKeHUs, KoTopble obecneynBatoT coeguHe-
HUe uenn N KOHCTRYKUUK C MOMOLLLIO HenNUHeNHbIX yCTpOIZCTB, TaKuX Kak rasopaspagHble namnbl M Noynpo-
BOAHWKK, He HapyLllaeT nckpobe3onacHOCTb Lienu, ecnv Npu HopMmarnbHON paboTe Tok, MpoTeKkatowuin Yepes
3TOT orpaHn4yuTerns, MeHble 10 MKA.

MpwumeYaHu e — Ecnu ncnbiTaHne CONPOTUBINEHUS M3OMNALIMK NP HanpsbxeHun 500 B npoBoanTCS B NONHOCTLIO
KOHTPONMPYeMbIX YCIOBUSIX, MOXET NoTpeBoBaTbCs OTKIIOUEHNE OrpaHuymMTenei nepeHanpsixeHni, YTobbl OHU He cKa-
Xanw pesynesrat U3amepeHus.

MpUMeHeHne MeToaoB orpaHMYeHUst nepeHanpskeHus B uckpobesonacHblX cucTemMax AoMKHC OCHOBbI-
BaTbCA Ha AOKYMEHTaNbHO NOATBEPXAEHHOM aHannse AeACTBUS HENPSIMOro MHOTOKPaTHOTO 3a3eMieHnst ¢
y4eTOM KpUTEpUEB, onpeaeneHHblx Bbiwe. Mpu oueHke nckpobesonacHoi cucTeMbl HEOGXOAUMO YUUTBLIBATL
€MKOCTb 1 UHOYKTUBHOCTbL OrpaHuuMTENen nepeHanpskeHus.

B npunoxeHun F npuBeaeHbl cXeMbl HEKOTOPBIX TUMOB KOHCTPYKLMM 3awiMTbl OT NepeHanpsikeHns
nckpobezonacHom CUCTEMBI.

13 OueHka nckpo6e3onacHom cUCTeMbl

13.1 O6wue TpeboBaHUA

Ecnn B coctaB cuctembl BxoAUT 06GOpydoOBaHME, KOTOpPOe He cooTBeTcTByeT TpeboBaHusam
M3K 60079-11, cucteMy Heob6X04MMO OLIEHUTb Kak euHoe Lienoe, kak ecnu 6bl 310 66110 yCTponcTeo. Cuc-
TeMYy YPOBHSI «ia» OLEHMUBAIOT B COOTBETCTBUN C KPUTEPUSIMU K YPOBHIO «ia», n3noxeHHsiMu 8 MOK 60079-11.
Cuctemy ypoBHsl «ib» OLEHMBaOT B COOTBETCTBMM C KPUTEPUSAMU K YPOBHIO «ib», M3nokeHHbIMU B
M3K 60079-11. CucTeMy YPOBHS «iC» OLLEHMBaOT B COOTBETCTBUMN C KPUTEPUAMMN K YPOBHIO «IC», U3NOXKEHHbI-
M B MOK 60079-11. B gononHeHue K BHYTPEeHHUM NOBPEXAESHUAM YCTPONCTBA HEOBXOANMO TakkKe YUnTbI-
BaTb MOBpeXAeHNs BO BHELUHel NpoBoake, nepeyncrneHHble B 13.4.

MpumeyaHune— O4yeBNOHO, YTO YHET NOBPEXKAEHUN B CUCTEME B LIEMNOM SBMSIETCH MEHEE XEeCTKOW MEpPON, Yem
y4eT NoBpeXAeHUI Kaxaon eanHnLbl 060pyAOBaHMs, TEM HE MEHEE CHUTAETCS, YTO TAkoW yyeT obecneumBaet npuemne-
MbIli ypoBeHb 6e3onacHoCTu.

Korga umeetcst B Hanuuum Bca Heobxoaumas UHdopmaLms, AonyckaeTcsl MPUMEHSITb y4eT noBpexae-
HWA ONst cUcTeMbl B LIENTOM, AaXe ecnu ucronb3yeTtcsl obopyaoBaHue, COOTBETCTByOLLee TpeboBaHUAM
M3K 60079-11. Takoe pelueHue sBAsieTCA anbTepHaTMBON Bonee 4acTo NpUMeHsieMoMYy NPOCTOMY CpaBHe-
HUIO BXOAHBIX U BbIXOAHbLIX XapaKTepucTtuk otgenibHO OLueHEeHHOro Unn UCnbITaHHOIo o6opy,qosaHm|. Ecnu
cucTemMa BKtoYaeT B cebs ToMNbKo oTAenbHO oLeHeHHOe U UCNbITAHHOEe oGopynosane, CooTBETCTBYOLWEE
TpeboraHmnsm M3K 60079-11, HeobXx0aAMMO NokasaTb COBMECTUMOCTb BCero obopynosaHus, Bxoaslero B
COCTaB CUCTEMDbI. |_|OCKOJ'Ibe BHYTPEHHNE HENCNPaBHOCTU oGopy,qosava YXe Obinu YYTEeHbl, HeT HeOGXOLI,VI-
MOCTU UX y4UTbIBaTb eLle pas. Ecnu cucrema coaepXxnT eAMHCTBeHHbIﬁ NCTOYHUK NMUTaHUA, BbIXOAHbIE Napa-
MeTpbl WUCTOYHMKA YYUTBIBAOT BO3MOXHbIE pPaspbiB, 3akopauMBaHMEe U 3a3eMfeHuMe BHeLlHero
coeanHNTEeNnbHOro Kaf)eﬂﬂ, n cnegoBartesibHoO AONOJTHUTESTbHO 3TU NOBPEXACHUA YHUTbIBaTb HE TpeﬁyeTCﬂ.
B npunoxeHun A coaepxuTtca nogpobHas nHgopmaumsa no oLeHke NPoCcTbIX MCKpoGe3onacHbIX CUCTEM.

Ecnn cuctema coaepxut 6onee oaHOro NMMHEHOro UCTOYHMKA NUTaAHWUA, Toraa Heo6XoAuMo OLEeHUTb
KOMBUHNPOBaHHOE AENCTBUE UCTOYHUKOB NTaHUA. B npunoxeHun B nokasaHo, kakaa oueHKa AofbkHa Mnpo-
BOAMTLCS AN Haubornee 4YacTo BCTpeYvarLLMXcsl KOMBUHALMA UCTOYHNKOB.

Ecnun uckpobesonacHasa cucteMa coaepXUT HECKOTbKO MCTOUYHUKOB MUTAHNSA U OAWH UMW HECKOMBKO U3
3TUX UCTOYHUKOB HENNHENHbIE, MeTOA OLEHKN, MPUBEAEHHbIA B NPUNOXeHUN B, He MoXeT GbITb NpUMEeHeH.
B npunoxeHun C gaHo pasbsiCHeHWe, Kak BbIMOMHNTL OLEHKY CUCTEeMbl AN Takoro Tuna nckpobesonacHon
CUACTEeMBbI, Korga KOM6I/IHaLI,I/I$| MCTOYHWMKOB BKJ1HOYaeT ognH HEMNMUHENHBIN UCTOYHUK NMUTaHUS.

Ha pucyHke 1 npuBegeHa cxema OLEHKU CUCTEMBI.
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Pucynok 1 — Cxema oLeHKu cuctembl

13.2 MpocToe anekTpoobopyaoBaHue

BhikntoyaTenu, 3aXKumbl, coeAUHUTENbHbIE KOPOBKU 1 WITENCceNbHbIE Ppa3beMbl, COOTBETCTBYOLLNE TPe-
6oBaHuam MOK 60079-11, ponyckaeTtca 4o6aBnATb B cucteMy 63 nsMeHeHun pesynbtaTa oueHkun 6esonac-
HocTU. HeobxoaMMo yunuTbiBaTb BO3SMOXHbBIE TEMMOBbIe BO3AeNCTBUA Ha npocToM obopyaosaHun. Korga B
cuctemy ao6aBnsoT Apyroe npoctoe anekTpoobopyaoBaHue, cocToswee U3 KOMNOHEHTOB, HakanIMBaloLLMX
3Hepruo, HanpUMep KoHAeHCaToOpPOB N apoccenen B cooTBeTcTBUKM ¢ MOK 60079-11, npu oueHke 6esonac-
HOCTU HeODOXOAMMO YUYUThbIBaTb UX ANEeKTpUYeckMe napameTpbl. TUnosasi cMCTeMa, B KOTOPOW NPUMEHEHO
npocTtoe anekTpoobopynoBaHue, NpUBeAEHa Ha PUCYHKe 2.

Ecnu npoctoe obopyaoBaHMe MOXET COCTOSITb U3 HECKOSIbKUX OTAESbHBLIX UCKpobesonacHbIX Lenen,
Hanpumep BHYTPEHHUE COeAUMHUTESNbHbIE YCTPOWUCTBA, LTerncenbHble pa3beMbl U PE3UCTUBHBIA TEPMO-
MeTp ¢ oTAeNbHLIMU 0BMOTKaMM CONPOTUBNEHUA, TO HEOOX0ANUMO NPUMEHATL TpeboBaHUA K pasaeneHnsm
M3K 60079-11. Ecnu oHX He cOOTBETCTBYIOT TpeBOoBaHUAM, TO coeanHUTENbHbIE LienW 4OMKHbI OLLEeHUBATHLCSA
Kak oTaenbHas uckpobesonacHas uenb.
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1 — cepTuduumposaHHoe nckpobesonacHoe obopyaosaHue; 2 — cepruduumpoBaHHoOe CBA3aHHOE uckpobesonacHoe obopynosaHue;
3 — kabenb; 4 — npocToe anekTpooGopyaoBaHue

PucyHok 2 — Tunoeas cuctema ¢ NnpuMeHeHUeM NPoCTOro anekTpoobopyaoBaHus

13.3 OueHka MHAYKTUBHbIX Lienen

Ecnn MHOYKTUBHOCTb U CONpOTUBIIeHNE oGopy.qosava OAHO3HA4YHO onpejeneHbl Ha OCHOBaHUN TeXHU-
Yeckon OOKYyMEeHTalnn Uin KOHCTPYKUnK, Toraa 6e3onacHOCTb WHOYKTUBHbIX acnekToB, COCTaBnALWMNX cuc-
TeMbl, A0MKHa BbITb noaTeepXageHa crnocobom, npuBeaeHHbIM B NPUIOKEeHUn D.

13.4 MNoBpexaeHUA MHOFOXUNbHLIX kabenewn

13.4.1 Tyn MHOTOXUNbHbLIX KabGenewn

MoBpexaeHns, KOTopble HEOGXOAUMO Y4YUTbIBATL AN MHOTOXUMbHBIX kabenen, Ucnonb3yembiX B
nckpobesonacHbIX 3MEKTPUYECKUX cUCTEMAX, 3aBUCAT OT Tuna ncnonbayemoro kabens. B cneaytowmx noa-
pasgenax npusegeHa noapobHas MHopmaL s o NoBpexaeHUAX kabens, KoTopble Heo6X0aAUMO yUUTLIBaTh
ans kabens Kaxagoro Tuna.

13.4.2 Kabenb Tuna A

Huikakue noBpexaeHust mexay LensiMu1 He Y4UTbIBatoT, ecnu kabenb cooTBeTCTBYET 9.5.2.

13.4.3 Kabenb TMna B

Hukakve noBpexaeHns Mexay uensMu He y4uTelBaloT, ecnin kabenb cootBeTcTBYET 9.5.3.

13.4.4 KaGenb TMna C

KombuHaLmsa noBpexaeHuin, coctoswasn s AByxX KOpOTKMX 3aMbIKaHWU Mexay NpoBOAHUKAMU U O4HO-
BPEMeHHO pa3oMKHYTOM Lienu 4o YeTbipex MpoBOAHUKOB, co3gatolas Hanbdonee HebnaronpuaTHbIe yCroBus,
ecnn kabenb cootBeTCcTBYET 9.5.4.

Bce uenn B MHOroxunbHom kabene, nogBepXXeHHOM MOBPEXAEHWIO, OOKHBI UMeTb YpOBeHb Lenu
CaMOro HU3KOro YPOBHSL.

13.5 lMpoBepkn u ucnbiTaHUA TUNa

Ecnun TpebyeTca npoBecTM NPOBEPKN UMW UCTBITAHUS TUNa, Y4ToBbl YCTAHOBUTL B JOCTATOYHON MK
Mepe GesonacHa cuctemMa, Heob6XxoaANMO NPUMEHSITL MeToAdbl, onpeaeneHHble B MOK 60079-11.

14 MapkupoBKa

Bce ycTpoiicTBa B cocTaBe cucTeMbl 4OKHBI ObITh Nerko naeHTudnumpyemsl. MuHmmansHoe Tpebosa-
HMEe COCTOMT B TOM, YTODbI Nerko NpocnexuBanocb COOTBETCTBYIOLLEE TeXHUYeckoe onMcaHue CUCTEMBI.
OpanH 13 npremrneMelx METOOOB — yKasaHue HoMepa KOHTypa U3MepuTenbHoro npubopa, No3BonaoWwero
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naeHTUMLMPOBaTL AOKYMEHTaLMo, OTHOCALLYIOCS K 9TOMY KOHTYPY, B KOTOPOW, B CBOK oYepedb, yKasaHo
TeXHN4eckoe onMcaHne CUCTEeMbI.

Ecnu cnuctema oueHnBaeTcs B cooteeTcTBUM ¢ MOK 60079-11, kaxaasa eguHuua obopyaoBaHusa Aon-
XHa BbITb NPOMapPKMPOBaHa B COOTBETCTBUM C 3TUM CTaHAAPTOM.

15 lMpeponpeneneHHble CUCTEMbBI

Cuctema v BCce ee MHANBMAYASbHBIE KOMMOHEHTEI MOTYT BbITh 3apaHee onpedeneHbl U OLUEeHEeHb! Taknum
o6pasom, YTo6bl coeMHeHMEe OTAEeNbHBIX KOMMOHEHTOB 1 Kabenen BbINo 4OCTAaTOMHO XOPOLLO USBECTHO U
TpeboBaHUA K OLiEHKe No HacTosIWeMy cTaHAapTy ynpoweHbl. OaHoOM M3 Takux NnpegonpeaeneHHbiX CUCTEM
asnaeTca cuctema FISCO. OueHka cuctembl FISCO npuseaeHa B npuioxeHuu |.
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MpunoxeHne A
(cnpaBo4Hoe)

OueHka npocToi uckpobezonacHoW cucTeMbl

BonbwrHCTBO NckpobesonacHbIX CUCTEM — NPOCTbIE CUCTEMBI, CodepKalLme O4MH NCTOYHMK NMUTaHWA B CBA3aH-
HOM 3MeKTpooBopyAOBaHMM, MOAKMIOYEHHOM K OAHOMY YCTAHOBMEHHOMY Ha MecTe 3KcriyaTauum ycTporctay. B HacTos-
WemM cTaHpgapTe Ans MNOACHEHUs MeTOAA OUEHKU UCMNOMb3oBaHa koMBUHaUMA TemnepaTypHOro Jdaryvka wu
nckpobesonacHoro uHTepdelca, NpuBedeHHbIX B NpunoxexHum E.

WcxopHoe TpeboBaHme 3akniovaeTcs B TOM, YTOObl YCTAHOBUTL AaHHbIe 0 6e30MacHOCTU ABYX YCTPOWCTE B Lienw.
OTu AaHHble Nyylle B3sTb U3 KONUK cepTudurKaTa, MHCTPYKLMIA UMM KOHTPOMNBHOIO YepTexa, KoTopblie 4OMKHbI BbiTb Aoc-
TyMNHbI paspaboTynky cucTemsl. B 4yacTHOCTH, NPU NPOEKTUPOBaHWMM CUCTEMBI AOMKHbI ObITh yUTeHbI NioGble cneumanbHble
ycrnoBusl npuMmeHenusi. MiHcopmaums, KoTopyto He0BXOAMMO NepeHecTn Ha YepTeX CUCTEMbI, OnpeaensieTcst Heobxoau-
MOCTbIO 4eTKOro 0O0CHOBaHWS OLLEHKU CUCTEMbI U JOSKHA OblTb OTHOCMTENBHO NPOCTON ANA Co3aaHNs YepTexa KOHKPET-
HOWN YCT@HOBKM MO 3TOMY CMPaBOYHOMY YepTexy.

CoBMECTUMOCTb ABYX YCTPOWCTB YCTAHABNUBAIOT CPABHEHWEM OaHHbIX AJIA KaKO0ro yCTpoicTea.

Mopsaok Takon OUEHKU Creayowni:

a) CpaBHuTb rpynnsl o6opygoBaHvs. Ecriv oHW pasHbele, TO rpynna cuctemsl onpeaenseTcs HauMeHee YyBCTBU-
TenbHOW noarpynnon. Hanpumep, ecnv oaHo ycTponcTeo oTHocuTeA Kk nogrpynne |IC, a apyroe — k nogrpynne |1B, To Bca
cucTema oTHocuTes K nogarpynne 11B. O6blMHO MCTOYHMK MUTaHWs, cepTudnuMpoBaHHbii Kak |[IC, umeeT aonyctmmble
BbIxOAHble napametpsl (L, C, v L/R,) ans nogrpynn 1B v lIA. Ecrin ncnonkaytotca 3T 6onee BbICOKWE 3HaYeHUs, TO
ucnonb3yeMble napaMmeTpbl ONpeaensaloT rpynny CUCTEMbl NO ra30BOW CMECH.

b) CpaBHuTb ypoBHU. ECNV OHM pasHble, TO cMCTEMa NPUHUMAET Cambli HU3KMIA YPOBEHb B3PLIBO3aLMThI ANs 3TUX
ABYX yCTPONCTB. [103TOMY, CNK 04HO YCTPONCTBO OTHOCUTCA K YPOBHIO «ia», a apyroe — K ypoBHio «ib», To n Bcs cucrema
OTHOCUTCSA K YPOBHIO «ib». ACTOYHUK NUTaHWs, cepTudnumpoBaHHbIv Kak «iby, 6ygeT umeTb napameTtpel, gonycTumsle ans
NPVIMEHEHNS B LIENSX YPOBHS «iC». ECr mpyn npoekTMpoBaHnM CUCTEMBI UCMONB3YIOT 3TW 6onee BbICOKME 3Ha4YEHUs, CUCTe-
MY OTHOCAT K YPOBHIO «iC».

c) OnpepenvTtb TemMnepaTypHbIN Knacc 06opyaoBaHus, yCTaHaBNMBAEMOTO BO B3PbIBOONACHON 30He. TemnepaTtyp-
HbIW KNacc yCTPOWCTBa MOXET ObiTh pa3HbiM AN pa3HbIX YCIOBUIA MPUMeHeHUs1 (00bIYHO A4St pa3HOW TeMMepaTypbl OKpY-
Katowen cpedpl unun U, I n P), n Heobxoammo BeIGpaTh 1 3anmcartb COOTBETCTBYIOWMIA Knacc. CrneayeTt NOMHUTD, YTO
TeMnepaTypHbIf Knacc umeeT obopyaoBaHue, a He cucTema.

d) 3anucaTtb gonycTuMbIi AMana3oH TemnepaTypbl OKpYXKalolen cpefbl KaXxaoro yCTpoMcTBa.

e) CpaBHWTb BbIXOAHbIE NapameTpbl UCTOYHWMKA NTaHKUA — Hanpsbkenne (U,), Tok (1) n mowHocTs (P,) ¢ BXoAHbI-
MU napameTpamu yctporictea (U;, I v P,). BbixogHble napameTpbl HE AOMKHbI NPEBbLILLATL COOTBETCTBYIOLMX BXOAHbIX
napameTpoB. MiHorga 6e3onacHOCTb YCTPOMCTBA MOMHOCTBIO OnpeAeneHa TornbKo OAHWM U3 3TUX napaMmeTpoB. B atom cny-
Yae HeykasaHHble NapameTpbl He UMEIOT 3HAYEHUS.

f) Onpepenutb gonyctumble napameTpbl kabens.

Honyctnmas emkocTb kabens (C.) — aTo gonycTumas eMKOCTb MCTOYHUKA NnTanus (C,) MuHyc addekTnBHas Bxoa-
Hasa emKocTb yeTpoiicta (C,),To ecte C, = C; — C;.

JlonycTMMoe 3HaueHne MHAYKTMBHOCTH kabens (L ) — 3T0 AonyCcTUMOE 3HaYeHUEe MHAYKTMBHOCTN UCTOYHNKA MUTA-
Husa (L) MMHYC 3HaYeHne sopeKTMBHOM MHAYKTMBHOCTK ycTponcTea (L), Toectb L, =L — L,

Hdonyctnmoe otHowenue L/R ana kabens (L /R_) nerko onpeaenvts Npu ycrosum, YTO BXOAHAs MHAYKTMBHOCTb
ycTporcTBa HUYTOXHa mana (L, meHee 1 % L ). Torpa aHavenme L /R, NPUHNMAIOT paBHbLIM 3HaqeHumio L /R nctoqHmka
nutanusi. Ecnv MHOYKTUMBHOCTL YCTPOWCTBA 3HAUMTENbHAsA, TO 0NYCKAaeTCA NPUMEHATL ypaBHeHUe B npunoxenun D ansi
pacyeTa JonycTMMOro sHaqenns L /R B cnyyae Heobxogumoctu. 310 TpeGoBaHne BCTpPE4aeTcs peaKo.

B3anmoaencTeme MHAYKTUBHOCTU Y EMKOCTU CUCTEMbI MOXET MOBLICUTB PUCK UCKPEHWS, CNOCOBHOIO BbI3BaTb BOC-
nnameHeHve. 9TO KACaeTCs MNOCTOAHHOW MHAYKTUBHOCTY M €MKOCTH, a He pacnpeaeneHHblx napameTpoB kabens. Cnepo-
BaTENbHO, B TEX PEAKMX CIyHasX, Koraa cocpeao TOHEHHAA MHAYKTUBHOCT (CyMMa 3HA4EHNI L, MCTOHHMKA M YCTPORCTBA) U
COCPEeAOTOYEHHAs EMKOCTb (CyMMa 3HaqdeHuii C, NCTOUHMKA MTaHNA W YCTPOMCTBA) OAHOBPEMEHHO COCTaBNAoT Gonee
1 % COOTBETCTBYIOLLMX BbIXOAHbLIX NAPaMeTPOB UCTOHHMKA NUTaHms L, u C, 3Ha4eHNs 4OMNYyCTUMbIX BbIXOAHbIX NapameT-
poB criedyet pasgenuTb Ha aAea. OgHaKko MakcUManbHoe 3Ha4YeHme BHewHen eMkocTu C , NoNy4eHHOE NPy NPUMEHEHNN
JaHHOro NPOCTOro NpaBuna, AOMXHO GbITh OrpaHNYeHo MakcumarnbHbiM 3HaveHnem 1 mk® ansi rpynnei [IB n 600 HO ans
rpynnel [IC. Takoe CHMXeHne BbIXOAHbIX MapamMeTpoB NPUMEHSIETCSH B PeAKUX CNy4asnXx, NOCKONbKY KparHe peKo BXOAHbIE
napameTpbl MUHOYKTUBHOCTM M eMKOCTM YCTPOWCTB 6bIBaIOT OAHOBPEMEHHO 3HAYMMO BeNnkK. HacTo aHaqenns L;n Cuctou-
HUKa MUTaHUS HE YKa3aHbl B TEXHUYECKUX AIOKYMEHTaX, M B TAKUX Cry4Yasix 4OMNYCKAaeTCA CHUTATb UX HUYTOXHO Marnbimu. Het
HeoBX0AMMOCTU NPOBEPKM AOKYMeHTauum no 6e3onacHOCTU Ha CyLECTBYIOWMX YCTAHOBKAaxX B COOTBETCTBUM C 3TUM
nocnegHum Tpe6oBaHnem. OgHaKko HOBblE OLEHKU criedyeT NPOBOANTL C YHETOM TaKOM BO3MOXHOCTH.

HeobGxoaumo npoBepuTb, HTOOLI 3Ha4YeHUe cocpefoTOHEHHON EMKOCTU UNN MHAYKTUBHOCTM 6bino meHee 1 % cooT-
BETCTBYIOLLUX BbIXOAHbIX NapameTpoB. Ecnu aTo Tak, nepBoHavaneHbIin pacyeT npaeuneHbeiii. Ecnv ogHoBpemeHHo oba
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napameTpa coctaensioT Gonee 1 % BbixogHbIx napameTpos C, u L, To cuctema AomxkHa 6biTb ymeHblueHa Ha Kosdhdu-
UMeHT ABa.

Ecnm ncTouHnK nuTaHusa cepTndmumMpoBaH Kak «ia» unm «ib», To gonyctmmele BoixogHble napametpoi L, C o nL /R,
onpeaensioT ¢ npumeHeHnem koacpduumerTa 6esonacHocT 1,5. Ecnu Takol MCTOYHMK NUTaHWS PUMEHSIIOT B LIEMNN KiC»,
TO AOMYCTUMbIE BbIXOHbIE NapaMeTpbl ONpeaernsiioT ¢ npuMeHeHneM koadduumeHTa 6esonacHocTy, paBHoro 1. 3To npu-
BOAUT K 3HAYMTENBHOMY M3MEHEHUIO, KOTOPOEe 06bIYHO UCKIIoYaeT Heo6xoAUMOCTE NOAPOBHOIo pacCMOTPEHUsi NapameT-
poB kabensi. TOYHble 3HAYEHWS] MOXHO YCTAHOBUTH C MOMOLWIBID METOAoB M Tabnuy u3 craHgapra Ha
anekTpoobopyaosaHue. Mpuemnembiint 6e30nacHbI METO — YMHOXWTb BbIXOAHbIE NapameTpbl Ha 2.

g) Y6eauTbes, 4TO CTENEHb U30MSILUM OT 3EMINU NPUeMIieMa, Unv TpeGoBaHNSA K 3a3eMINEHUI0 CUCTEMBbI BbIMOSMHEHbI.

Ecnun Bce 3T1 KpUTEPUM BINOSHEHBI, TO COBMECTUMOCTD [IBYX YCTPONCTB YCTaHOBNEHa. YAo6HbIi cnoco6 3anucu
pe3ynbTaToB OLEHKM — cOocTaBneHue Tabnuubl. B cnepyiowem npyumepe (cM. Tabnuuy A.1) MICNONb30BaHbl 3HAYEHUS N3
TUNOBOIO YepTexa CUCTeMbI (CM. pucyHok E. 1) n BeinonHeHo cpaeHeHne nckpobesonacHoro uHtepdenca n garivka rem-

neparypbi.

Ta6nwuuya A.1— OueHka NPpOCTON CUCTEMBI

OTan oueHku MapameTp Untepdeiic HaTtunk Temnepartypsbl Cucrema
a) Mpynna o6opyaoBaHusi lic |[@ lic
b) YpoeeHb uenu ia ia ia
c) TemnepaTypHas knaccudvkaums He npumensieTcs T4
d) TemnepaTypa okpy>KalolLen cpeabl OT MmuHyc 20 °C po | OT mmHyc 40 °C
nnioc 60 °C no nntoc 80 °C
e) CpaBHeHue napaMeTpoB
Hanpsikenue U, 28B U: 30B
Tok 1 93 mA I: 120 mA
MowwHocTb P, 650 mBT P: 1Bt
f) MapameTpbl kabens
EmkocTb C, 83H® C: 3n® C: 80 no
VHOYKTVBHOCTB Ly 42MMH L: 10 mkH L;: 42mMH
OtHowenve L/R LRy 54 MKTH/OM LJR,. 54 Mk['H/Om
g) Waonsauns VM3onupoBsaH W3onupoBaH W3onnpoBaHa
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MpunoxeHune B
(o6a3aTenbHoe)

OueHkKa uenen, coaepxalmnx He MeHee ABYX UCTOYHUKOB NUTaHUA

Takas oLeHka NpPUMeHnMa TONBKO B CIyYae, eCru paccMaTpyBaeMble UCTOYHUKM NMMTaHUS UMEIOT NIMHEWHbIV BbIXOZ
C PE3UCTUBHBIM OrpaHuyeHnem Toka. OueHka He NPUMEHSAETCH K UCTOYHUKAM NMUTaHUSA, UCNONb3YIOWUM apyrne Hopmbl
orpaHvyeHuns Toka.

B MOK 60079-14 onucaHa ynpolweHHas npoueaypa onpegeneHnsi MakCMMarbHbIX 3HAYEHUIM HanpsiKeHust
TOKa CUCTEMbI B MCKpobe3onacHbIX Liensix ¢ bonee 4em ogHMM CBA3aHHbLIM 060pya0BaHMEM C NIMHENHBIMU XapaKTepucTu-
KaMu ToKa W HanpspkeHWs, NO3BONAOWAs NONyyYUTb Pe3ynbTaThl C 3aBbllUeHUEM NOrPELLHOCTEN, rapaHTupyowme 6e3o-
NacHy yCTaHOBKY, KOTOPas MOXET NPUMEHATLCH B KaYeCTBE anbTepPHATUBbI METOAY, PACCMOTPEHHOMY B HACTOSALLEM
NMPUIOXEHNM.

Ecnu npumensiioT aBa u 6onee NCTOYHMKA NMUTAHUS U NOACOEANHEHWS BbINOMHEHb! B KOHTPONMPYEMbIX YCIIOBUSIX
ansa obecneyeHnsa agekBaTHOrO pasgeneHnsi 1 MexaHUM4eckon yCToOMUMBOCTU B cooTBeTcTBUM ¢ MOK 60079-11, To pac-
CMaTPUBAIOT TAKY HENCNPABHOCTL COEAVHEHUI, NPU KOTOPOM MPONCXOOUT pasMbiKaHME UM KOPOTKOE 3aMbIKaHUE Lienu,
HO H& U3MEHeHN e NONSIPHOCTU COEAVHEHNI NNW Nepexo 0T NocneaoBaTeNbHOro NOAKTIOHEHUS K NapaniensHOMy Unm ot
napanneanoro NOAKINKYEeHUA KnocneaosaTtesibHOMY. COG,EWIHGHVIH, BbINONMHEHHbIE BHYTPU CTOWKM UNK naHesnum, yctaHoB-
NEeHHON B MOMeLLEeHNN ¢ HeOBXOAUMbIMK CpeacTBaMy Arsi KOHTPOMs Ka4yecTBa U UCMbITaHusl, — nNpumep Heobxoaumon
CTeNeHu LeNoCTHOCTH.

Ha pucyHke B.1 nokasaHo cTaHgapTHOE nocneaoBaTensHOe nogknoveHue. MNpu Takom NoAKMIoYEHU M HanNPsXKeHne
pasoMKHyTON Lienu pasHo U, + U,, HO BO3MOXHOCTb TOrO, YTO HanpsbkeHne MoxeT 6b1Tb pasHo U, — U,, He paccmatpusa-
ercs. MNpu oueHke 6830NacHOCTM CUCTEMbI PACCMATPUBAIOTCS TPM 3HaYeHns Hanpsbxenus Uy, U,u U, + U, 1 cooTBeTCTBY-
towne nm sHaveHus Toka I, n I, n obwmii Tok

I=U1+U2.
R1+R2

Be3onacHoCTb KaxaoWm U3 Tpex SKBMBANEHTHbIX Ueneil OLEeHWBAT C NPUMeHeHMeM Tabnuvubl, NnokasbiBalowen
AONYCTUMBIN TOK KOPOTKOro 3aMbIKaHUA B 3aBMCMMOCTM OT HanpsixeHus n rpynnesl o6opygoBanma MOK 60079-11. 3nave-
HUs L, vnn no BbIBOpY L,/R, v C, DonxHbl OblTb YCTAHOBMNEHbI A5 KAXXA0W Lenu, u 3HaueHue, cosgailee HanGonee
HebnaronpusiTHble YCNOoBWS, AOMKHO ObITb MCNOMNB3OBAHO A1 COOTBETCTBYIOLLEN LIENM.

Ons uenewn ypoBHs «ia» n «ib» gna onpegenexHus 3TUX 3Ha4eHMiN B NMioObIX yCNnoBusix HEO6X0AUMO UCNONbL30BaTh
koadbpuumneHT 6e3onacHocTn 1,5. [INs uenen ypoBHsi «ic» 4OCTATOHHO UCNONb3oBaTh koadduumeHT 6esonacHoctun 1,0.

MpumeyaHune—Tlpn CNOXeHUN HANPSKEHUI OBYX Lenew eMKOCTb onpegernsieTcsi no o6beguHeHHOW uenw.
OaHako MHAYKTMBHOCTB W, €CNY NPUMEHNMO, COOTHOWeEHNe L /R, MOTyT onpeaensTbes no O4HON 13 OTAeNbHbIX Lenen,
paccmaTtpuBaemblix pasgernbHo. MUHMManbsHas MHAYKTMBHOCTL HE BCErga COOTBETCTBYET MAKCUMArIbHOMY TOKY B LIENU, U
MUHUManeHoe oTHowWeHue L /R, ecnv OHO NCNonb3yeTcs, He BCeraa COOTBETCTBYET MUHUMAIbHON UHAYKTUBHOCTM.

Heobxoanmo onpegennTe COrNacoBaHHY MOLWHOCTL OT K2XKA0M 3KBMBanNeHTHOW uenu. CornacoBaHHasi MOLLHOCTb
KOMBMHMPOBaHHON LeNu ABNSETCA CYMMapPHbLIM 3HAa4YE€HMEM MOLLHOCTU BCEX Liernen TOMbKO NPy YCIIOBUM, YTO NPUMEHSIE-
Mbl€ UCTOUYHUKN UMEIOT OANHAKOBLIN BbIXOAHON TOK.

Ecnu uctounmkv nutanns noacoeguHeHsl NapannenbHo, Kak NokasaHo Ha pucyHke B.2, Torga Bce Tpy 3HauveHust
cunel Toka I, I, v I, =1, + I, nonxHul paccmMaTpmBaTbCs BMECTe C COOTBETCTBYIOLMMM 3HAYEHNAMN HaNpshKeHns
U, Uym

U = U1R2 + U2R1
° R1 + R2

BeaonacHOCTb KaXaon 3 Tpex SKBUBaNeHTHbIX Lenen Heo6XxoaMMO oLleHMBaTh C NPUMEHEHNeM TabnuLibl, NOKa3bl-
BaloLWeN AOMYCTUMBIN TOK KOPOTKOro 3amblKaHWA B 3aBUCUMOCTW OT HaNpsXkeHus U rpynnbl o6opyaosanmst MOK 60079-11.
3Hauenus L, nnnnosbibopy L /R, 1 C,n0nxHbI 6bITb yCTAHOBNEHbI ANA KAXA0M Lenu, U 3HaueHne, cosaaicuiee Hanbonee
HebnaronpusitTHble ycroBusi, 4OMKHO BbiTb MCNONB30BaHO ANSA COOTBETCTBYIOLLEN IKBUBANeHTHOW uenu. Heobxoanmo
TaKKe ONpeaernsiTb COrnacoBaHHY MOLHOCTL OT KAXXA0M U3 TPeX 3KBUBaNEeHTHbIX Lenei. CornacoBaHHasi MOLLHOCTb KOM-
6MHMPOBAaHHOW LIENU SBNSETCA CYMMapHbIM 3HaYE€HNEM MOLLHOCTU BCeX Lienen Nnpu YCroBUU, YTO UCTOUHUKM UMEIOT 0au-
HaKOBOE BbIXOAHOE HanpsXeHne.

Ecnu aBa ncTouHnKa NMTaHuA NOAKNIOYEHbI K 0AHON CKpOo6e30nacHoM Lienu, u X noAcoeAUHEHne He ornpeaerneHo,
KaK Nnoka3aHo Ha pucyHke B.3, To cywectByeT BOSMOXHOCTL NOAKNIOHEHWS 3TUX UCTOUHUKOB NMUTaHWS Kak nocrnegoBaTerb-
HO, Tak U nNapannensHo. B aaHHbIX 06CTOATENBLCTBAX BCE BO3MOXHbBIE 3KBUBANEHTHbIE LIENW AOMXKHbI ObITh OLEHEHbI C
vcnonb3oBaHneM obenx npoueayp. AAns onpegeneHnsa UENOCTHOCTU UCKPOHE30MacHOM CMCTEMbI MCNONb3YIOT Hanbonee
HebnaronpusTHole BbIXOAHbLIE NapameTpbl U SKBUBANEHTHbIE LUenu.
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B cocrae o6opyanosanuns, npeaHa3HauYeHHOro s NPUMEHEHUS! BO B3pbIBOONACHBIX 30HaX, A0NYCKaeTCA BKII0YaTh
MCTOMHUK NUTaHWA, B pe3ynbTaTe Yero BbIXOAHbIe napameTpbl 060pyA0BaHUS, HaNPUMeEpP BHYTPEHHUX akKyMYmsiTOpOB,
6yAayT 3HauMTENbHBIMK. B 3TOM cnyyae oueHka cucTeMbl fOMKHA BKIOYaTh B ce65 OLeHKy KOMOUHaUNMM 4aHHOFO UCTOUHU-
Ka NMTaHuUs ¢ NiobbIM UCTOYHMKOM NUTaHUS B CBSAI3aHHOM 060pyaoBaHMK, a Takke nameHeHue (obpalueHne) noacoeanHe-
HUS N3-3a BO3MOXXHOIO NOBPEXAEHUS BHELLHEW NPOBOAKMU.

Mocne onpeaeneHns nNpeacTaBUTENbHLIX SKBUBAINEHTHLIX Lenen AONyCKaeTCsa MCNONb3oBaTb UX Kak Mmerowme
OAMH UCTOYHWK MMTaHWUS U UCMNONb30BaTb NpoLeaypy, KoTopasi pacCMOTpeHa B NPUNOXeHUU A, AN YCTaHOBNEHWUS TOro,
ABnsieTcs N 6e30NacHOCTb CUCTEMbI B LIENOM NMPUEMITEMON.

Ecnu nogknioyeHbl ABa unm 6onee UCTOUHNKOB NMUTaHWSA C Pa3HbiMU BbIXO4HBIMUY HAMNPSXKEHUSIMU, CYMMAapPHbIN ypaB-
HUTENbHBIA TOK MOXET BbI3bIBaTh AOMNONHUTENBHOE paccesiHne B CXemax perynupoeanusi. Ecnu B uensix ucnonbsyetcn
TPagaULMOHHOE PE3NCTUBHOE OFrpaHNYeHNe TOKa, TO CUUTAETCS, YTO AONONHUTENBHOE pacCeUBaAHWE HE HapywaeT UCKPOo-
6e3onacHoCTb.

BuixogHbie
napamertpbl
WCTOMHMK NuTaHuA 1 Uy G
Taioke OueHUTb
Ly [ ® + 11 L1
. pa—
Uu,=U, + U
U, 1 o 1 2 R, Ly/Ry
" U c
L= U4, WCTOUHNK nuTaHms 2 2 2
° Ri*R,
U. L
2 2 ® +
L L,
® ® —
Ry, LR,
PucyHok B.1 — VICTOMHMKM NnTaHuA, NogknioYeHHbIe nocnegoBaTenbHO
BbixoaHble
napamMeTpbl
WCTOMHUK NUTaHMs 1 Uy C4
Tarcke oLeHUTb @ e 4 I L,
_UiRy + UpRy
o~ ® —
u Ri*+ Ry R, LR,
7}
U, Cy
U I MCTOYHMK nuTaHus 2
2 2 L=hL+h
+ 3/ L,
‘ —
Ry LRy

PucyHok B.2 — VICTOYHUKM NUTaHWA, NOAKIIOYEHHbIe NnapannenbHo
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B3prBOOHaCHa$I 30Ha HeB3prBOOI'IaCHa$| 30Ha
MckpobesonacHoe obopygoBaHue CesizaHHoe obopyagoBaHue
@ g
L L
@ 9
MocnepoBaTensHoe
noAknioyeH1e Ry L4Ry
Uy=Us+ Uy
I= Ui+
° Ri+Ry
2 U G
@ ®
y/ L
® o 2 2
MapannensHoe
noakrioyeH1e Ry Ly/Ry
IO = I1 + 12
U Ry + UsR,
Uu=—m—m—
° Ri+R,

1 — WUCTOYHUK NUTAHUA 1; 2 — UCTOYHUK NMUTAHUA 2

PucyHok B.3 — Npon3BonbHO NOAKMTIOYEHHbIE UCTOYHVUKN NUTaHUSA
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Mpunoxexne C
(cnpaBouHoe)

CoegunHeHue NUHEeWHbIX U HefTIMHeWHbIX UCKPOoGe3onacHbIX Lenen

C.1 O6wme TpeboBaHuA

OTa npobnema anvTensHoe Bpemsi ocTaeTcs npeamMeTom uccnegoBanusl. Hactosiwee npunoxexHve, otpaxatouyee
MHeHVe Bedyllel ucnoiTatensHon naboparopum, nogseprnock rmybokomy nepecmoTpy. OHO OTpaxaeT CoBpeMeHHoe
COCTOsIHWE 3HaHUI B AaHHOW 0bnactu, 1 ero NpuMeHeHUe NO3BONUT PaCLLMPUTE UMEIOWUIACA NPAKTUHECKWUIA ONbIT.

MpoekTupoBaHme n NPUMEHEHNE HENMUHENHBIX NCTOYHMKOB NUTaHus TpebyeT cneunanbHbIX 3HAHUIA U 4OCTyna K
COOTBETCTBYIOWUM UCTbITaTENbHBIM YCTaHOBKaM. Ecnin pa3paboTumk cuctemMbl yCTaHOBUA, YTO AAHHBIA UCTOYHUK NUTa-
HUA IBNSIeTCA 4OCTaTOYHO He30nacHbIM, TO AOMyCKaeTCsi NPOEKTUPOBaTh CUCTEMY B COOTBETCTBUM C HACTOAWMM CTaHAap-
ToM. Bce ocobele ycnoBusi, kacaiolimMecs Takom CUCTEMBbl, JAOIMKHbI BbiTb YeTKO onpedeneHbl B conpoBoAUTENbHON
OOKYMeHTaLuum.

Ecnv npoBoagnTcs oueHka 6e30nacHOCTM KOMBMHALMKM UCTOUYHUKOB NMUTaHWA, UCTNONb3YIOWUX HENTMHENHbIE BBIXOAbI,
HeobX0AMMO yUnThIBaTh, YTO B3aUMOAENCTBME ABYX Lienen MOXeT Bbi3biBaTh 3HAUNTENbHOE YBENUYEHNE pacCeUBaHUs B
KOMIMOHEHTAaX CXeMbl PErynupoBaHusi. PekomeHyeTCs UCMoNb30BaTh TOMNBKO OAWH UCTOYHUK MMTAHWSA, cogepXXallui cTa-
BunuavpytoLLme NonynpoBOAHUKA U UCTOUHMKU C NIMHENHBIMUY M/UINK TpaneuneBUAHbIMU BbIXOAHBIMU XapaKTEPUCTUKAMM.

MpaBwna BbINONHEHW S ANEKTPOYCTaHOBOK, onpeAeneHHsie B MOK 60079-14, no3BonsaoT onepaTopy, KOTOPbIA KOH-
TPONMPYET B3PbIBOOMACHYO 30HY, KOMOMHMPOBAaTL HECKOJIBKO MCKPOGEe30MnacHbIX Lenen ¢ NOMOLLbIO MX COeAUHEHUsT. ITO
TakKKe OTHOCUTCA K UCMOMNb30BaHUIO HECKONBKUX CBSI3aHHbIX 3MTEKTPOTEXHUYECKMX YCTPOWUCTB (aKTMBHLIX B HOPManbHOM
pexume paboThl UNK TONBKO B yCNOBUSIX HemcnpaBHocTH) (cM. MOK 60079-14). Ecnu npoBepka nckpo6e3onacHocTu co-
eaVHeHWs BbIMONHeHa pacyeToM WUInu UchbiTaHMEM, HET HeobxogumocTu obpalyaTbcs B UcnbiTaTenbHyo naboparopmio
UIN K YNONMHOMOYE€HHOMY CreunanucTy.

MpakTu4eckyio NPoOBEpPKYy UCTbITAHMEM CrieflyeT BbIMOIMHSATb C NPUMEHEHMEM CTaHgAapPTHOrO Mckpoobpasylowero
mexaHnama B cootBeTcTBUM ¢ MK 60079-11 ¢ yueTom KoachduumeHTa 6e30nacHOCTM KOMBUHUPOBAHHOTO 3NEKTpoobopy-
AoBaHusA. B aTom cniyyae Heob6XoauMO yUUTbIBaTb HEKOTOPbIE YCIOBUSI HEMCINPABHOCTH, KOTOpble co3paloT Hanbornee
HebnaronpusiTHele YCNoBus BoCnnaMeHeHUs — mMeTod Hanbornee HebGNaronpUATHOro BapuaHTa 4acTo TPyAHOOCYLLECT-
BMM Ha NpakTuke n 0BblMHO MPUMEHSIETCS UCMbITATENBHEIMU NabopaTopusiMu.

MOXXHO Nerko BbINONMHUTL OLEHKY COEIMHEHNWS pAcYEeTOM, MO MeHbLUEN Mepe, AN PE3UCTUBHbLIX Lienen, ecnu pac-
CMaTpuBaeMbIe 3MeKTPUYECKNE MCTOYHVKU WMEIOT BHYTPEHHEE NVHENHOE COMPOTUBMEHME, KaK MOKA3aHO Ha PUCYH-
ke C.1a. B atom cnyyae npvMeHRAI0TCA KpUBLIE Npeaena BocnnameHeHus, onpeaenerHsie B MK 60079-11, n aonyckaetca
npvMeHeHne metoga, onucanHoro B MOK 60079-14, nnu Ha pucyHkax C.7 u C.8 HacTosiwero ctaHgapTa.

U
R U,
+0 | ] o] I
U, u R
-0 —O) > Pucynok C.1a — JlnHeriHasn
L, 1 XapaKkTepucTuka
iy
R I UQ N\
+ — .
U, =
Uq U, u R
-0 _ _ o] >~ Pucynok C.1b — TpaneuunesungHas
L, 1 XapaKkTepucTuka
u
I
+0 /- o —» U,
o k U
-0 o] - PucyHok C.1¢c — lNMpsamoyroneHas
I I XapaKkTepucTuka

PucyHok C.1 — XapaKkTepuUCTUKU SKBMBAINEHTHbIX Lenei 1 BbIXOO0B Pe3NCTUBHbIX Lenew
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Meps.biii aTan BkniouaeT B cebs1 OLEHKY HOBbIX MAKCMMAanbHbIX 3HaYEHWI HANPsKEHWs U TOKA B pe3ynbTaTe KOMOGHU-
poBaHuA ceaAzaHHOro obopyaoBanusi. Ecnu ceasaHHoe o6opyaoBaHme KOMOUHUpYeTCS, Kak NokasaHo Ha pucyHke C.2a,
3T0 NocneaoBarterbHoe coeimHeHne. MakcumasbHble 3HauYeHUA HaNPsAXeHUs XonocToro xoaa U, 0TAenbHbIX NoAYy3noB
CKNaAbIBaIoOT M YUMTHIBAIOT MAKCMMalbHOE 3Ha4EeHNE TOKa KOPOTKOro 3amblkaHus /. B ycTpoiicTee, NOKa3aHHOM Ha PUCYH-
ke C. 2¢, coeguHeHne napannenbHoe. 3Ha4YeHUsi TOKOB KOPOTKOTrO 3aMbIKaHWA CKNaAbIBalOT M YYUTHIBAIOT CaMoOe BbICOKOE
3HaYeHUe HanpsHKeHUs1 XONnoCcToro xoaa.

Ecnu B ycTpolicTBe anektpooGopyaoBaHus NonsapHOCTL onpeAeneHa HeveTko (kak Ha pucyHke C.2e), BO3MOXHO
nocnegoBaTernsHOe UK NaparnnernsHoe NoAKNIYEeHNE B 3aBUCUMOCTM OT paccMaTPpMBAEMOrO YCINOBUS HEUCNPABHOCTH.
B atom cnyvae cnegyet npegnonaratb CNOXEHWE 3HAaYEHUM HAaNPSXXEHUs U TOKa ANS ABYX TUMOB COeANHEHWN B OTAENb-
HocTu. 3a OCHOBY crieflyeT NPYHUMaTL Hanbonee HeGNaroNPUATHLIE 3HAYEHNS.

s 0o O3

Ui
| MekpoGesonacHoe \\ PesynbTupyiolas xapakrepuctmka U
obopyaoBaHue .
/- l Iy [] l I .
\\
- —_— 8 — )
Ups Uo2
s+

Pucynok C.2a — lNMocnegoBatensHOe NOAKNIOUEHNE CO COXEHWEM 3HAYEHUI HANPSXKEHUS!
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0
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! PesynsTupytowan xapakrepmuctuka XU
/- llm [] lloz \\/
\\
—— —_— \\\
Ups Uo2

B3pbiBoonacHan 3oHa

PucyHok C.2b— MocneaoBartenbHoe NOAKNIOHEHNE CO CNOXEHNEM 3HAYEHUI HaMNPsXKeHUs1 U BO3MOXHbLIM CNOXEHNeM
3HAYeHUIN ToKa
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B3pbiBOONacHas 30Ha

PucyHok C.2¢c — MNapannensHoe nogknioyeHne Co CrioXEHNEM 3HAYEHUI ToKa
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| B3pbiBOONacHasi 3o0Ha

Pucynok C.2d — NMapannensHoe NoaknioYeHne Co CIIOXKEHWEM 3HAYEHUM TOKA U, BO3MOXHO, HanpsikeHus!
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B3apbiBoonacHas 30Ha

Pucynok C.2e — MNocnegoeartensHoe unu naparnnensHoe rnogKniodeHne ¢o CroXKeHNEM 3HAYEHUIN TOKa N HanpsXXeHUs

Pucyrok C.2 — CrioxeHne 3HaueHWi ToKa W/Unu HanpsXXeHust aAns coeguHeHnn

Mocne onpeaeneHnsa HOBbIX MakCUMarbHbIX 3HAYEHUM TOKa U HanpsxeHns Heobxoaumo NpoBepuTh nckpobeaonac-
HOCTb KOMBUMHMPOBAHHOW Lieny € NOMOLLBIO KPMBbIX NMPeAenoB BOCMNAMEHAEMOCTH, NpuBeaeHHbIX B MOK 60079-11, c yye-
TOM KoadpduumeHTa 6e30nacHOCTN ANA PE3UCTUBHON Lenu 1 onpeaenvTe HOBble MakCVMarnbHO AOMNYCTUMble 3HAYEHUS
BHELWHel NHAYKTMBHOCTM L, u emkocTn C,. OgHako sgeck obHapyxuBaeTcs crnaboe MecTo MeTOANKN, BBEAEHHO B
M3K 60079-14 (npunoxeHune A), No cregyrowmum NpuHnHam:

- 3Ha4YeHNs1 MakcMMmarnbHO AOMYCTUMON MHAYKTMBHOCTU AeNCTBUTENbHbI TOMNBKO A5 MakCMManbHOro Hanpsike-
HuA 24 B;

- CyLLeCTBOBaHUE UHAYKTUBHOCTU U €MKOCTU He yYnThIBaeTCs.

Ecnv nexoguTb TONBKO M3 HAMPSHKEHUI XONOCTOro X04a Y TOKOB KOPOTKOTO 3aMbIKaHUS!, MONyHeHHbIV KOathprUNeHT
6e30MacHOCTM CHXAETCs C Xenaemoro 3Havenus 1,5 go npumepHo 1,0 B AnanasoHe HanpsixeHu Boiwe 20 B. 31o npea-
CTaBnseTcs NpueMnembiM, MOCKONbKY coeanHeHne B cooTBeTcTBUM ¢ MOK 6007 9-14 MoxeT ObITb OTHECEHO TONBKO K YPOB-
Hio «ibx», paxe ecnu Bce o6opyaoBaHWe Mo OTAENbHOCTY oTBeYaeT TpeGoBaHUsIM ypoBHSA «ia». OaHaKO ANA HU3KUX
HanpshKeHW BO3MOXHO CHUXEHME KoadbpuumeHTa 6e3onacHoCTU 3HaUMTENbHO HUXe 1,0, Takum 06pa3om, 4aHHbIA MeToz,
He 3hPeKTMBEH C TOUKW 3peHuns GeaonacHocTu.

Ecnu oguH Ny HeCKONbKO aKTUBHBLIX WCTOYHUKOB B OJHOW LENu MMeKT HENMUHENHbIE XapaKTepUCTUKN, OLEHKM,
BbINOMHAEMbl€ TOMNbKO Ha OCHOBE HANPSHKEHWI XONOCTOrO X042 M TOKOB KOPOTKOIO 3aMblKaHWSA, He NO3BONSIOT 4OCTUTHY T
nepBoHaYanbHoONM uenu.

Ha npakTuke NpMMEHSI0TCS MICTOUHUKM C TPaneumeBUAHbIMUY BbIXOAHBIMU XapakTepucTmkamm (cM. pucyHok C.1b), a
NPsIMOYronbHbIe BbIXOOHbIE XapakTepucTuku (CM. prcyHok C.1¢) yacTo nony4atoT nNpu NPMMEHEeHNN SMeKTPOHHbBIX TOKO-
orpaHuuYnTenbHbIX YCTPOWCTB. [Ans Takux Lenel Henb3s WUCMONb30BaTb KPUBbIE Npegena BOCMMaMeHsieMOCTM Mo
M3K 60079-11. Takum o6pa3om, HACTOSILLMIA CTaHAAPT ONUCbLIBAeT MeTo, KOTOPbI/ NO3BONAET OLUEHUTb Be30nacHoCTb
KOMBMHaL MK CeTen, BKINoUatoWwmx B ce6s1 HENMMHENHbIE UCTOYHMKM, C NOMOLLbI0 AnarpaMM. Hoeas komnbloTepHas Moaenb

18



rOCT P M3K 60079-25—2012

WCKPOBOI0 BOCNIAMEHEHWsI MO3BONSAET AOCTUraTh xenaemoro koadduumneHTa 6€30nacHOCTU Kak AN HeNMHENHbIX UCTOU-
HWKOB, TaK W ANsi COBNageHUs MHAYKTUBHOCTU U eMKOCTU B LIEMN.

MpepcTaBneHHasn 3aecb METOAMKA MOXET NPUMEHSITLCSA st 30HbI knacca 1 v gna nogrpynn |IC v 11B. Heobxoaumo
NoAYEPKHYTh, YTO AaHHAs MeToAuKa NpeanaraeT MexaHu3m COeMHEHsT; ero NPUMeHeHne A4na onpeaeneHns napamer-
poB nckpobe3onacHOCTH oTAENbHLBIX Lenen nnu o6o0pyaoBaHus UMEET CMbICT TONBbKO B CNy4ae NPOCTLIX NPAMOYIrONbHbIX
WNWU NUHENHBbIX uenewn.

C.2 OcHOBHbIe TUNbI HENWHENHbIX uenen

C.2.1 NapameTpbl

Ons oueHkn nckpobe3onacHOCTU aKTUBHLIX Lenen Heo6XoAUMO 3HaTb BHYTPEHHEE CONPOTUBNEHUE U HaNpsXXeHne
MCTOYHMKA. B camom npocTom cnyvae UCTOYHMK MOXET XapakTepn3oBaTbes ABYMS (MOCTOAHHBIMW) SNEKTPUHECKUMUN 3HA-
ueHuaMn — 6o HanpsbkeHmem U, n BHYTpeHHUM conpoTtuenennem R, nu6o U, n TOKOM KOpOTKOro 3ambikaHus I
{(cm. pucyHok C.1a). U, yacTto onpegenseTtca seHepoBckumu auopamu. U, n I — makcumanbHbie 3Ha4eHus, KoTopbie
MOTyT 6bITb NONYYEHbI B YCNOBUSIX HEUCNPaABHOCTK, onpeaeneHHsix B MK 60079-11. B cnyvae, nponnnioCTpUpoOBaHHOM
Ha pucyHke C.1a, xapakTepycTuka nuHerHas. K coxxaneHuto, Ha NpakTuke TONbKO HEKOTOpbIe Leny MoryT ObiTb NpeacTae-
NeHbl TaKM NPOCTLIM Cnocobom.

Hanpumep, akkyMmynsitop, 060pyA0BaHHbIA BHELWHUM TOKOOTPAHNYNTENBHBIM PE3UCTOPOM, HE UMEET BHYTPEHHETO
MOCTOSAHHOTO CONPOTUBMEHUS, U HANPSXKEHUE UCTOHHUKA U3MEHAETCH B 3aBUCUMOCTM OT cTenenn 3apsagku. [lns nayvenunsn
NoBeAeHNs1 3TUX CYLLECTBYIOWMX B AeNCTBUTENBHOCTU LEeNel OHW npeacTaeneHbl 6onee NpocTbiMW SKBUBANEHTHLIMU
LensiMu, KOTOpbie JOMKHbI 6bITb CNOCOOHLI BbI3bIBaTb BOCNNAMEHEeHUE B TAaKOW e CTeNneHu, Kak pearbHbie uenu. B Boilue-
YNOMSIHYTOM CIy1ae C akkyMmyNnsTOpOM MakCUMarbHOE 3HaqueHne Ans pasoMKHYTON uenm pasHo U, n BHewHee ConpoTue-
neHne paeHo R, kak nokasaHo Ha pucyHke C.1a. 3Ta sKkBnBaneHTHas uenb MMeeT SIMHEHYI0 XapakTepnecTuky.

HenuHeliHble uenu Takke MOryT BbITb CBeAileHb! K ABYM OCHOBHbLIM TMNam, NOKa3aHHbIM Ha pucyHkax C.1b u C.1c.
McTOYHUK ¢ TpaneuneBngHON xapakrepncTukon (pucyHok C.1b) cocTonT s NCToUHMKA HaNpsKeHUsl, CONPOTUBINEHUS U
JOMNONMHUTENBbHBIX 31EMEHTOB, OFPAHNMYMBAIOWMX HaNpskeHne (Hanpumep, CTabUNUTPOHOB) Ha BbIXOAHbLIX 3aXMMaXx. TOK
MCTOYHMKA C NPSMOYTONbHOW XapaKTePUCTUKOW, MPEACTaBNEHHOrO Ha pucyHke C.1¢, orpaHnyeH SreKTPOHHbBIM PerynsiTo-
poM TOKa.

Ecnu paccMmoTpeTb 3Ha4YeHUs BbIXOZHOWM MOLLHOCTY Pa3fnnyHblX ceTel, CTAaHOBUTCSI O4EBUZHBIM, YTO crieflyeT npu-
MEHSATb pasHble NpeaerbHble 3Ha4YeHUs1 BOCMIamMmeHeHUs1, NOCKOMbKY BOCNNaMeHSIIoLWLas UCKpa sIBMSIETCSH OA4HOBPEMEHHO
«3apsiAoM» M HeOBXOAMMO YUMTHIBATb €€ COOTBETCTBME UCTOYHUKY, KOTOPLINA ee nuTaeT. MakcumanbHasi MOWHOCTb OT
WCTOYHVKA, NpeacTaBneHHoro Ha pucyHke C.1a, cnegyiowas:

Prax =025 U, x I
W ONA NCTOYHUKA C TpaneuneBUAHON xapakrepuctukon (pucyrok C.1b):
= 0,25 Ug x I, (ana U, > 0,5 x Ug) unn
= Uy x(Ug = U YR (pna U, <0,5 xUg).

TpaneuveBnaHas xapakrepucTuka Ha pucyHke C.1b cTaHOBMTCA NPAMOYronbHOW XapakTEPUCTUKON Ha PUCYH-
ke C.1¢, MOCKOmnbKy Ugq cTpemutes K 6EeCKOHEeYHOCTH.
B sTom cnydae

)
]

Prax = Ug x 1.
Ons nonHoro onucaHusa UCTOYHUKa HeO6XoaNMMBLI ABA NapameTpa, OTHOCAWMECS K IMHENHBIM U NMPSIMOYTONbHbIM
XapakTepuctukam, U Tpu napameTpa, OTHOCSLWMECS K TpaneuneBnaHon xapakrepuctuke (cm. Tabnuuy C.1).

Tab6nunua C.1—NapameTpsbl, HeoGxoguMmbIe AN ONUCaHNA BbLIXOQHOW XapaKTepUCTUKN

Xapakrepuctuka Heobxoanumble napameTphl
Tvneiinasn, pucyHok C.1a U, I,vimm U, R
TpaneuuweBuaHas, pucyHok C.1b U, Ug, Rumn U, R, I, vim U, U, I,
MpamoyronbHasi, pucyHok C.1c U, 1,

C.2.2 Uncpopmaumna, conepxawanca B ceptndmkaTax, MHCTPYKLMUSAX UITN KOHTPOTLHbIX YepTexax

MepBobint aTan nio6oit oueHkn 6e30NacHOCTU AOIKEH BKITloUaTh B cebs onpeaeneHne tuna xapakrepucTuku u cooT-
BETCTBYIOLLME 3NEeKTpUYeckue napaMmeTpbl oTAernbHbIX Lenei. NockornbKy nonb3oBarens Mnv oneparTop, Kak Npaesuno, He
3HaKOM C YCTPOWCTBOM LiENEW U BHYTPEHHUM CTpoeHnemM obopyaoBaHus, eMy npuaeTcs AOBEPATb INEKTPUHECKUM OaH-
HbIM, NMPUBEAEHHbLIM B cepTUduKaTe, MHCTPYKLMSIX UITM KOHTPOITbHOM YepTexe.

B ceptudukaTte, MHCTPYKUMAX MNU KOHTPONBHOM YepTexe, Kak NpaBuno, cogepxarcs cneayrowmne 3HaveHus:
HanpsykeHue xonocToro xoaa U, TOK KOPOTKOro 3aMblkaHust I  MakcumarbHO BOCTMXUMAs MOWHOCTL P, HacTo Ha 0CHO-
Be 3TUX 3HAYEHWUI MOXHO CAenaTh BbIBO, O TUMNE XapaKTepuCTUKM.
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Mpumep (MakcumarnbHble 3HAYEHUS):

U,=12,58B,
I,=0,1A,
P, =313 mBT.

Mockonbky 3HaveHne P, paBHO O[HOI YE€TBEPTON NPON3BEAEHNA HANPSHKEHUs1 XONOCTOro Xoa U TOKa KOPOTKOro
3amblKaHWsl, MOXHO cAenaTb BLIBOA, YTO 3TO NPUMEP NUHENHON XapakTepuctukm (pucyHok C.1a).
Mpumep (MakcumarnbHble 3HAYEHUS):

U, =20,58B,
I,=35mA,
P, =718 mBr,

rae P, — 9T0 NponssefeHne HanpsikeHUst XONOCTOro X0Aa U TOKa KOPOTKOTO 3aMblKaHus, TO €CTb 3TO NPUMEP NpAMO-
YrornbHOW XapakTepucTuku (pucyHok C.1c).

B HekoTOpbIX cnyyasix 3Ha4eHWs1 MOLLHOCTH, TOKa U HanpshkeHWS He COOTBETCTBYIOT YKa3aHHbIM BbilWe, NOTOMY YTO
3HaYeHUe MOLLHOCTM YKa3aHo Al yCTaHOBMBLUMXCS YCNOBUIM (AENCTBUE HarpeBa KOMIMOHEHTOB, NOAKIIOYEHHbIX Nocneo-
BaTenbHO), @ 3HAaYEHUs1 TOKa U HanpsiXeHWs1 AaHbl Ansi AMHAMUYECKMX YCNOBWIA (MCKpOBOE BOCNnameHeHue). Korga ectb
COMHEHMs1, Heo6Xo0AMMO NPOBEPUTL, KaKyl0 XapaKTEPUCTUKY cnegyeT NPUHATb 3@ OCHOBY COEAMHEHUS C TOYKW 3PeHUs]
MCKPOBOTO BOCMNaMEHEHMs1.

B cnyyae TpaneuneBMaHOM XapakrepucTuku MHopMaummn B CBUAETENLCTBE 06 UCNbITaHuW BbiBaeT HEAOCTAaTOYHO
AnNsi onpejeneHns xapakrepuctukn. OTcyTCTByeT TpeTuit napameTp (cM. Tabnuuy C.1) — Ug unu R.

YkasaHue 3HayeHus1 R B KauecTBe AOMNOMHUTENBHOrO NapameTpa NoMoraeT NPaeunbHO BLIMONIHUTE COEAUHEHUST
nckpobesonacHbix uenei. Moatomy 3HaveHne R 06bIMHO NpUBOANTCS B CBUAETENBLCTBE 06 ucnbiTaHun. Toraa napameTtp
Ug (pucyHok C.1b) moxHo BbiBECTM NO (hopmyne

Ug =1, xR.
B 6onblumHCTBE cnydaeB B cBUAeTENbCTBE 00 MCMbITaHUW Takke ykasbieaeTcsl hopMa xapakTepuctukn nobomn
HENUHENHONW Lienu.

Mpumep MOXeT BeIrMsgeTb cneayowmm obpasom:
MakcumaneHble 3HauYeHuns (TpaneuveBUaHasn XapakTepucTuka):

U,=13,78B,
1,=105 mA,
R =438 Om,
P, =1010 mBr.
OTa xapakrepucTvka npeacraeneHa Ha pucyHke C.3a; Ha pucyHke C.3b nokasaHa Ge3onacHas, akBMBarneHTHasi
uen..
BbINONHAOT cneayowui pacyeT:
Ug=I,xR=46Bn
Py =(Ug-U,) xU,/R=1010 mBr.
Ui
46 BN
\\
RN 438 Om I
+o— _F—p—1—o——
\
N\,
N\,
13,7Bﬁ\ 46B 1378 u
0 105mA [ -0 —s o)
PucyHok C.3a — BbixogHble XapaKkTepucTUKm Pucynok C.3b — 3kBrBaneHTHas Lenb

Pucyrok C.3 — BbixogHasi xapakreprcTrka U SKBMBaNeHTHas Lenb NCTOYHMKA C TpaneureBUaHON XapaKTe pucTUKOn

Taknm 0bpa3om, gaHHble, HEOGX0AUMbIE A5l COEANHEHWS, MOTYT GbITb NONy4YeHbl Ha OCHOBE MHd)OpMaLuK, NpuBe-
OeHHoW B cepTudmkarte. Ecnn Taknx gaHHbIX HET B paHee BblAaHHbIX cepTudmkatax, OHU gOMmKHbl ObiTh NpeaocTaBneHbl
u3rotoBmTenem obopyaoBaHus.

Mpu paspaboTke nckpobGesonacHbiX Lene HE0GXO0AMMO CTPEMMUTBLCS K TOMY, YTOGbI YMCINO COSAMHEHNI U KOMBUHN-
pPOBaHHbIX NOAY3MOB ObINO MUHUManbHBIM. 3Ta Lenb He Bceraa AoCTMXKUMA Ha NpaKTuke, NOCKOMbKY HeobXoammo y4u-
TbiBaTb YCITOBUSI HEUCNPABHOCTU. JTO 03HAYAET, YTO HEKOTOPOE 060PYAOBaHUE, KOTOPOE He SIBMAETCH UCTOYHUKOM Hanpsi-
KEHWs1 B HOpMaribHbIX YCINOBUSIX paboThl, criefyeT paccMaTprBaTh B Cllyvae HEMCINPaBHOCTU KakK MCTOYHUK HanpsiKeHust.

MaccuBHble BXOA4bI yCTPONCTB, HANPYMEP U3MEPUTENBHBIX AATHVMKOB, NIIOTTEPOB U T. 4., MOFYT C TOYKM 3peHmns 6e30-
NacHOCTU AeNCTBOBATb KaKk UCTOYHUKM BOocnnaMeHeHust. Moatomy Heobxoamnmo obpalaTbCsi K MakecUManbHbIM 3HaYeHN-
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fIM, yKka3aHHbIM B cepTudmkartax. B pesynbtate paGoune xapakrepucTMKM Lemnn MOTYT 3HAYUTENbHO OTKIIOHATLCS OT
6esonacHomn xapakTepuCTUKN. YKkasaHHbIE B CBMAETENLCTBAX 3HAUEHMS HANPSXXEeHUS XONOCTOoro xoaa U, v Toka kOpoTKoro
3amblkanust I, ANs AaHHON LIeNW B HEKOTOPbIX CIyHasix NPUMEHUMBbI TOINBKO AN yCNoBui nepexoaHoro npouecca. C Apyroi
CTOPOHbI, 3HAYEHNE MOLHOCTU NPUMEHSIETCS K YCTAHOBUBLUMMCS YCIOBUSAIM, KOTOPbIE ClieayeT yUNTLIBaTL C TOUKW 3PEHUs]
HarpeBa NOAKNIOYEHHbIX KOMNOHEHTOB.

C.3 CoepuHeHne nckpobesonacHbIX Lienen He MeHee Yem C ABYMA NCTOYHUKaAMMN

C.3.1 OnpegeneHune pe3ynbLTMPYIOLIEN BLIXOAHON XapaKkTEPUCTUKN

MpegnonaraeTcs, 4TO BbIXOAHLIE XapakTEPUCTUKM UENen B COCTaBe KOMOMHAUUM uenen, KoTopble OOMKHbI pac-
CMaTpmBaTbCs Kak MCTOYHUKN HanpsxeHus, nasecTHbl (cM. C.2). Tenepb, ucxoas n3 Tuna coeauHeHns, cnegyert onpeae-
NWUTb, HEOBXOANMO NU YN ThIBaTE CyMMapPHOE HanpsXKeHUe, CyMMaPpHbIA TOK MW OAHOBPEMEHHO CYMMAapHOE HanpshKeHne
1 TOK B YCMNOBUSIX HOPMarnbHoW paGoTbl U B YCIOBUSIX HEUCMPABHOCTM.

Ecnm koM6MHNMPOBaHHBIE MCTOUHUKN HANPSHXKEHUA NOAKNIOYEHbI NOCNeA0BaTENBHO U HE COeAUHEHbI, HAaNPUMep, ¢
3emnen (pucynok C.2a), Toraa HE3aBUCUMO OT MOMSAPHOCTU UCTOUYHMKOB BO3MOXHO TOMNBKO CNOXEHUE HAMPSHKEHUS.
PesynbTupyioLyio BbIXOAHYIO XapakTepUCTUKY Nerko Hautu rpadpuyeckum cymmmpoBaHmeM. HanpskeHnn oTaenbHbIX
MCTOYHUKOB AT K&XA0ro 3Ha4YeHUA ToKa cknagsieatoTcs. [NyHKTMpHasn kpueas Ha pucyHke C.2 nokasbiBaeT pe3ynbTupyio-
LMe XapaKkTepUCTUKU B pasHbIX Cnyqanx.

B nocneposatensHol uenu, npuBeaeHHoN Ha pucyHke C.2b, ¢ coeguHeHnem gByX UCTOYHMKOB HaMNPsXXEHUs Ha
YPOBHE HArpy3ku, CIOXKeH1e 3Ha4YeHUIN TOKa MOXXHO UCKNIOYUTL, TONMBKO eCnn NONAPHOCTb ABYX UCTOYHMKOB B YKa3aHHOM
HanpaeneHwn cukcrpoBaHa ans 6esonacHoCTU (Hanpumep, Ana HekoTopbix 6apbepoe GesonacHocTH). [ANA NCTOYHNKOB
HanpsPKeHUst, KOTOPbIE MOTYT U3MEHUTb NONSPHOCTL BO BpeMs paboTbl My B yCNOBUAX HEMCNPABHOCTU, HEOBX0ANMO pac-
CMaTpuBaTh CITOXEHWE 3Ha4YeHUI ToKa M HanpsikeHus (cm. pucyHok C.2e).

Mpwv napannensHOM NOAKMIOHYEHMU, MOKa3aHHOM Ha pucyHke C.2¢, CnoxeHne Toka BO3MOXHO TONBKO B CNyYae npu-
MEHEHWSA ABYXMOMIOCHOrO NCTOYHMKA € NOAKITHOYEHEM ABYX NONOCOB. CnoxeHne HanpsXeHnsa B AaHHOM Cny4ae HeBo3-
MOXHO, U Pe3yNbTUPYIOLLAA XapakTeprcTuKa co3gaeTcs rpadmHeckuM CYMMUPOBaHUEM OTAENBbHBIX 3HAYEHUN TOKa.

Ecnv TonbKO 0AWH NOMIGC KAXA0ro MCTOYHMKA NOAKIIOHYEH K MOMNIOCY APYroro MCTovHuka (pucyHok C.2d), cnoxeHuve
HaNPsXXeHns MO>KHO UCKITIOYNTB, 8CINN MONSPHOCTb MCTOYHUKOB, KaK NMOKa3aHo, hukeuposaHa BO BCeX cny4asnx (Hanpumep,
¢ nomouwplo HGapbepoe GesonacHocT). MHadve cnedyeT paccmaTpyBaTh CNOXEHWE 3HAYEHWW TOKA U HanpsiKeHusl
(cm. pucyHok C.2e).

Ecnun Heckonbko Lener nogknioYeHbl K KOHTYPY, B KOTOPOM CcrniegyeT npeanonaratb NPOU3BOSbHbIE COSANHEHUS
(pucyHok C.2e), Torga B 3aBMCMMOCTU OT paccMaTpyBaeMblX YCIIOBUIA HEMCTIPABHOCTU MOXET ObITb 3aA4aHo nocneaosa-
TenbHOE UM NapannenbHoe coeAMHEHNE, TO eCTb HeOBX0AUMO paccMaTpUBaTh CIOXEHUE TOKA U CNOXeHWe HANPSDKEHUA.
MockonbKy 3TV ABa BapuaHTa He MOTyT CyLLeCTBOBaTb OAHOBPEMEHHO, pe3yNbTUPYIOLLME XapaKTePUCTUKM CIIOKEHUS 3Ha-
YEHWI TOKA U HanpsikeHWst crielyeT CTPOMTh pasaernbHo. 3Ty Npoueaypy Takke NPUMEHSIIOT BO BCEX CIly4asix COMHEHUN B
OTHOLWEHUM Lienen, NnpeacTaBneHHbIx Ha pucyHkax C.2b n C.2d, a Takke ansa ueneii ¢ 6onee Yem AByMS NPOBOAHMKAMM.
MonydeHHbIN pesynbTaT Bcerga byaet obecneunsats 6e30NacHOCTb.

C.3.2 OueHka 6e3onacHOCTU COeaNHEHWUA U onpeaerieHne MaKCMManbHO 4ONYCTUMbIX 3HAYEHUN eMKOCTHU U
WHAYKTUBHOCTH

Ecnu pesynbTupytowas xapakrepmctmka komOGrHUpoBaHHOW Lienu onpeaeneHa B cootsetcteum ¢ C.3.1, cnepayio-
MR 3Tan — oueHka nckpobesonacHocTU. [ns 3ToW Lenu ncnonb3yoT AnarpaMmmel, NpueegeHHble Ha pucyHkax C.7 n C.8.
OHWM NOKa3bIBAIOT KPMBYHO MakCUManbHO AOMYCTUMbIX 3HAYEHWIA Ansi IMHENHBIX XapaKTePUCTUK MCTOYHUKOB (LUTPUXOBasi
npeaensHas KpMBasi) U A NPSAMOYTroSibHbIX XapakTeprCTUK (CNowHas npegenbHas KpMBas) npy 4aHHOW MHAYKTUBHOCTH
M HOBbIX MAKCMMAaIbHbIX 3Ha4YEHUSX TOKa U HanpsiKeHns B KOMOUHMpOBaHHON uenu. Kpome Toro, npuBegeHbl KpUBbIE 115t
onpeaeneHnsi CaMmon BbICOKON AOMYCTUMOW BHELLHEW eMKOCTU B 000MX cnyvasnx. PacnpegeneHve anarpamm no rpynnam
06opyaoBaHUA M MHOYKTUBHOCTU NpuBegeHo B Tabnuue C.2.

Tabnwnuya C.2— PacnpegeneHve guarpaMmm no rpynnam o6opyaoBaHUs U MHAYKTUBHOCTU

PucyHok pynna Donyctumas nnaykueHocTs L, MIH
C.7a 0,15
C.7b 0,5
C.7¢c lic 1
C.7d 2
C.7e 5
C.8a 0,15
C.8b 0,5
C.8¢c IIB 1
c.ad 2
C.8e 5
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UTobkl oLeHnTb ckpobesonacHocTb, CHavana cnegyeT Bolbpats rpynny 060pyaoBaHusi, a 3aTem o6Lyo UHAYKTUB-
HOCTb, Heobxoanmyto anst kombuHaumn. Ecnn paccmatpusatotes HebonbLUMe 3HaYeHNUs MHOYKTUBHOCTM (TO CThb, B OTCYT-
CTBME COCpefoTOUEHHON MHAYKTMBHOCTH, TONBKO KOPOTKUE OTpeskun kabens), To crneayeT BbIGUpaTh guarpammy ¢ cambiM
HU3KUM 3Ha4YeHneM nHayktueHocTu (pucyrok C.7a ans rpynnsi 1IC n pucyHok C.8a ans rpynnel 1IB).

PesynbTupylowas BbIXogHasa XxapakTeprucTrka HaXoauTCs Ha paccmaTprveaemMon aunarpamme. Ecniv B COoTBETCTBUM
¢ C.3.1 paccmaTtpuBaeTCs CNOKeHWe 3Ha4eHNI TOKa U HanpsikeHUs, Toraa JAoMxXHel 6bITb BbluepyeHbl 06e pesynbTpyto-
LiMe XapakTepuCTUKK.

Tenepb MOXHO HENOCPEACTBEHHO ONPeAenuTb, ABNSETCA N nckpobeaonacHon KOMOUHALUS] UCTOYHUKOB C MHAYK-
TUBHOCTBIO Ansi AaHHOW Anarpammel 1 BeIGpaHHON rpynnel 060pyaoBaHms. MonyYyeHHasi cyMMapHasi XapakTepucTuka He
AOMKHA nNepecekaTb NPeAenbHYI0 KPUBYIO AN UCTOYHMKA C NPAMOYIONIbHOW XapaKTepUCTUKON HY B OHOW TOYKe guarpam-
mbl. Kpome Toro, Touka Ha gnarpaMmme, onpeaeneHHas Kak MakCrManbHOe 3Ha4YeHNe HanpsiKeHWs MM MakcuManbHoe 3Ha-
YeHVe ToKa CYMMapHOW XapaKkTepUCTUKW, AOIKHA NexaTb HUXKe KPUBOW AN NIMHENHOro UCTOUHKKA.

MakcumaneHO JonycTMMy0 éMKOCTb NONy4aeMon Lenu onpeaensiioT Kak CaMoe HA3Koe 3HaueHue U3 AByX Cepun
npeaenbHbIX KpuBbIX Cq, KOTOpas ABMAETCA CaMblM BbICOKUM 3Ha4eHnem C,, He nepecekalolymcs pesynbTUpyloLei
BbIXOAHOW XapakTepuCTUKON ANsi MMHENHOro Npegena v Ans NpsiMoyroneHoro npeaena. Ecnu ansa agaHHOro NpUMeHeHus!
HeobxoaMMo Gonee BbICOKOE 3HAUeHUe JONYCTUMON eMKOCTH Cjy, ero MOXHO NONy4MTb, MCMNONb3ys Npexae Bcero avar-
paMmmy ans 6onee HU3KOW MHOAYKTUBHOCTU. OTOT Xe MeTOA MOXHO NPUMEHSITb, KOrAa pe3ynbTUpYIoLLas BbIXOAHas Xapak-
TEPUCTMKA NEepecekaeT KPVBYIO NPEAEnbHON WHOYKTMBHOCTM ANSA WUCTOYMHMKA C NUHENHOW W NPSIMOYrONbHOW
xapakrepucTukon. Ecnn gaxe npy camom HU3KOM 3HaYeHWM MHAYKTUBHOCTU Ha gnarpammax (0,15 mIH), kpuBble COOTBET-
CTBYIOWMX npeaenoB Ha anarpamme |IC npesbiweHbl, pekomeHgyeTca NpumMeHsTe auarpammel [IB. Ecnv atn npegensi
Takke NpeBbIWeHbl, TOraa koMbuHaums He siBNsieTca uckpobesonacHom Takke u gna rpynns 1IB.

C.3.3 JononHuTenbHbIe KOMMEHTAPUN OTHOCUTENLHO METOANKN NPUMEHEHNA BbIXOQHON XapaKTepUCTUKKN

MeToauka oueHkn Ge3onacHOCTM coeanHeHui nckpobesonacHbix uenen, onncanHas B C.3.1 n C.3.2, cosgaHa Ha
OCHOBe hyHAaMeHTanbHbIX MCCNeaoBaHUi U pacyeTa mogenen. Metoa pacyeTa gaet pe3ynbTathl, OTNMyalWwmecs ot
NpVBeAEeHHbIX B NpeabliayLem oTyeTe.

Bonee BbiCOKME 3HAYeHUSI EMKOCTU AONYCTUMbI B AWana3oHe HU3Koro HanpsixeHus. [ins 6onee BbICOKMX 3HAYEHUIA
HanpsXXeHus pasHuua MoxeT gocTuraTtb koadduumnerTa 3. B otnuume ot gnarpamm B npegpigaywem otHete npeaensHast
KpuBasi 4nsi YNCTO Pe3NCTMBHON Lienn He NokasaHa Ha pucyHkax C.7 u C.8, Ho oHa o cyTu onpegenaeTcs no 4onycTmmo-
MYy 3Ha4YEeHWUI0 UHOYKTMBHOCTU. Kpome Toro, 3agecb HaxoasaTcs npeAenbHble KPUBble AN NUHEeWHbIX UCTOYHMKOB. 3a
WCKITIOYEHVEM 3TOTO, rPadnyeCKUi METOA B LIENOM OCTaEeTCA TakUM Xe.

patuuecknii MeToq OCHOBaAH HA CHWXEHUW peanbHOW XapakTEepUCTUKW UCTOYHMKA B abGCTPaKTHOM NMHENHOM
MCTOYHUKE U NCTOYHUKE C NPSMOYTONbHOW BLIXOAHON XapakTEPUCTUKON U CPaBHEHUU C COOTBETCTBYIOLLUMMU NpeferibHbI-
MW KpMBBLIMU. TONBKO B Criy4ae, ecnu hakTuyeckasi XxapakTepnmcTUKa MCTOHHUKA NMUHENHAA UNU NpsiMoyrorbHasi, koaddu-
LueHT 6e30nacHOCTU C rapaHTUPOBaHHbLIM 3HaYeHnem 1,5 MmoxeT 6biTb BbiBEAEH NO Anarpamme. [ns HekoTopbix 6onee
CMNOXHbIX UCTOYHUKOB MOXET GbiTb HEOBXOAMMO MOCTPOUTL OrMBALLYI0 NMUHENHYIO UNWU NPSMOYTONBHYIO XapakTepUCTU-
Ky, YTO MO3BONMUT COXpaHuTb koadduumeHT GesonacHocTU. PeanbHet koadpduumeHT 6e3onacHocTM MoxXeT 6biTb
HEeCKOINbKO HUXe (HO Bcerga Boiwe 1), ecnu ucnornb3yoTca 06a npegenebHbIX KpuTepus. 310 pesyneTaTt npeobpasoBaHusi
hakTU4eCKNX YCrOBWUM B LieNu, UCMONb3yeMblX B MPOCTOM rpadudeckom metoge. Mo obwemy mHeHuto cneunanucTos,
370 NpMEeMIemMo, Koraa paccMaTpuBaloTCsl YCTAHOBKM ANA 30HbI knacca 1.

Mpv npyMeHeHnn gnarpamm, NpMBeaeHHbIX Ha pucyHkax C.7 n C.8, Bceraa yunTbiBaeTCa B3auMogencTBME MHAYK-
TMBHOCTU U €MKOCTU (CMeLaHHas uenb). 3Ty MeTOAUKY Takoke cnegyert NPUMEHATb Ans KOMOUHaUUKM YMCTO NUHENHBbIX
uenen (BbIXoAHasA XapakTepucTuka B COOTBETCTBUM C pUCYHKOM C.1a). YKasaHHbIN MeToa He AenaeT pa3nuuuin mexay
COCpeaoTOHEHHOW UHAYKTUBHOCTHI0 UMM €MKOCTBIO, BbIBEAEHHBIMU HA OCHOBE pacnpegeneHHblX napameTpoB kabensi.
Ecnu ncnoneaytotest kabenu co BpemeHem nepegayum go 10 MKC, COrNacHo CyLecTBYIOWEMY MHEHUIO TaKoe Pasnuyne He
sBnseTcA Heobxoaumelm. PacueT, ocHOBaHHbIA HA COCPeA0TOYEHHBIX 3NeMEeHTax, OCHOBaH Ha 6e3onacHoCTw, W, B OTNU-
Yne OT paHee NPVMEHSABLUMXCS METOJO0B pacyeTa, He UMEET CePbe3HOro OrpaHNYeHNs Ha NPaKTUKeE.

MpenmyLLLecTBO 3TON METOAUKM COCTOUT B TOM, YTO BCE AaHHbIE, OTHOCAWMECA K 6€30NacHOCTU, MOXHO B3ATb U3
OAHOW anarpaMmbl. Teém He MeHee HeobGXOAUMO MPOBECTU AOMONHUTENBHOE CPABHEHUE MAaKCUMAanbHOTrO 3HaYeHWUS
Hanps)XeHUs XONoCTOro Xo4a 1 MakCMMaribHOro 3Ha4YeHWA €MKOCTU B COOTBETCTBUM C AOMYCTUMOWN €MKOCTBIO B 3aBUCU-
MOCTW OT HaNpPsXXeHns u rpynnel o6opyaosanns M3OK 60079-11, nockonbKy B HEKOTOPLIX CNy4asx No ONUCaHHOW 3aechb
meToauKe nonyyatoT 6onee BeICOKOe 3HaueHve JoNyCTUMMOW eMKOCTU. Torga s3Haqdenus cnegyet B3aTe us MOK 60079-11.

3Ha4eHus, Nony4YeHHble AN MakCUMarnbHO AOMYCTUMbIX BHELWHWX MHAYKTMBHOCTU U €MKOCTU, — 3TO 3HAYEHUS,
NPUMEHUMBbIE AN BCEW KOMBUHALMK, TO €CTb AOMKHbI BbITb YYTEHBI 3HAYEHWUSI MHOAYKTUBHOCTU M €MKOCTU BCEX OTAENb-
HbIX YCTPOWNCTB, OeNCTBYIOLMX HA BHELWHUX KOHTaKTax.

MeToauka pacyeTa, UCnonb3oBaHHas Ha Aguarpammax, NoKasbiBaeT OTCYTCTBUE 3HAYUTENbHBIX CUCTEMATUYECKUX
OTKIOHEHWI OT pe3ynbTaToOB, NOMYYEHHbIX MPY NCIMbITAHUAX HA BOCNNAMEHEHE BO BPEMS BbINOITHEHWNS HAY4YHO-UCCne-
O0BaTenbCKUX NPOEKTOB. M3BeCTHO, UTO NOrpeLHOCTE MHOTUX Pe3ynbTaToB M3MepeHur Haxogutcs B npegenax ao 10 %.
MpuunHa 3akn4vaeTcsi B MeToAe UCMbITaHUIA U camoM UCKpoobpasyowem MexaHuame. CumTaeTcs, YUTo NnpeacraBnen-
HbIM 34ecb MeToA AaeT HeGonblUne OTKIMOHEHUS.
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C.4 UnniocTpaumnsa MeTOAVKN NPUMEHEHUA BbIXOAHLIX XapaKTepUCTUK C NOMOLLLIO NpuMmepa

B npumepe, nokasanHom Ha pucyHke C.4, aHanu3aTtop ¢ ycunutenem (V) yctaHOBNeH B 0NacHoOu 30He u nony4aet
nuTaHue ot nckpobesonacHoro ncTouHnka nutanus (1). BoeixogHow curHan nckpobesonacHoro ycunutensi (ot 0 go 20 mA)
nogaetcst Ha unamkatop (I) u nnotrep (l11).

11 111

1 — NN\ | 4 s |5

3 EExib IIB

CnoxeHune 3Ha4YeHU Toka/HanpsiXXeHnn
MoacoeanHeHHas uenb Ex ib 11B
P,=1,9BrT, U, =28,7B, I, =264 mA
L,=0,5mMH, C, =400 Hd

O60o3HaveHun
1 — aucneTyepcekas; 2 — kKOMMYTaUMOHHBIN 3an; 3 — nnowaaka (B3pbiBoonacHas 30Ha); 4 — MakcumarbHble onepaLuoHHO-Naccus-
Hbl€ 3HA4YEHUSA HA MHAMKATOPE: NUHENHbIE XapakTepuctuku 12B, 133 MA, 0,4 BT; 5 — makcumarbHble onepauuoHHO-NACCUBHBIE 3HaYe-
HUS Ha 3anuCcbiBalOLLEM YCTPOWCTBE: NMHENHas xapaktepuctuka 1 B, 31 mA, 10 MBT; 6 — mMakcMManbHbie 3Ha4YeHUs1 AN UCTOYHUKA
nutaHus: Exib [IB 15,7 B, 100 mA; 1,57 BT, Ly <1 MIH, Cy <650 H® — npsAMOyronbHbIe XxapakTepUCTUKY PEryfimpoBaHns TOKa SNEKTPOHU-
Ku; 7 — aHanu3aaTop ¢ ycunutenem (uckpobesonacHoe obopynosaHue)

| — nckpobesonacHbI UCTOMHUK NUTaHus; || — nnaukatop; Il — nnotrep; IV — ycunutens

PucyHok C.4 — lNMpumep coeanHeHusi

AHanusaTop — 970 uckpobesonacHoe ob6opyAoBaHME; UCTOYHUK NUTAHUSA, MHOUKATOP U MIOTTep — CBA3aHHOE
obopyaoBaHue B 3HaveHuu, npuusitom B MOK 60079-11. Mpu HopmanbHoM paboTe TONbKo CETEBOE NUTaHNe — aKTUBHbIN
WCTOYHUK, @ UHAVKATOP M NNOTTEP — NACCUBHbIE MCTOYHUKN. OgHAKO g4ns OueHkM 6e30nacHOCTU B KavecTBe 6a30BbIX Npu-
HSITbl Camble BbICOKME BO3MOXHbIE 3HAYEHUSA N3 CEPTUPUKATOB, OTHOCALMXCS KO BCEM TPEM YCTPOWCTBAM B YCNOBUSIX
HEeMCnpaBHOCTH.

lMpeacTaBneHa cnegyiowas nHgopmaums:

| UcTOoUYHMK nuTaHus

Bobixoa ¢ suaom 3awmtel Exib 1IB

MakcnManbHble 3HaYeHust:

U, = 15,7 B;
I, =100 mA;
P,=1,57 Br,
L,=1mMMH;
C, = 650 HO.

MpsmoyronbHasi BbixogHasi xapakTepuctuka (pucyHok C.1c¢).
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Il UugukaTop
Bxop ¢ Buaom 3awutel Ex ib IIC
MakcumanbHble 3HaYeHus:

U, =128B;

I, =133 mA;

P,=0,4Br;

L,=18mlH;

C, = 1,4 Mko.

JluHenHasn BbiIxogHasa xapakrepuctuka (pucyHok C.1a).
Il Mnotrep

Bxop ¢ Buaom 3awmtel Ex ib IIC

MakcumanbHble 3HaYeHNs:

U,=18;

I, =31wmA;

P, =10 mBrT;

L, =36 mMIH;

C, =200 mxo.

TNunerinan BoixogHas xapakrepuctuka (pucyHok C.1a).

Mpw ycTpowncTee uenu, Kak Noka3aHo Ha pucyHke C.4 v B 3aBUCUMOCTH OT YCIOBWI HEUCNPABHOCTU B aHanusartope,
3HaYEHUS HANPSAXXEHUIA N TOKOB MOTYT CKITaAbIBaTLCA, Kak NokasaHo Ha pucyHke C.2e. UHavBnayanbHble XapakTepuCTUKN
M ABE CyMMapHble XapaKTepuCTUKM Ans A0DaBNeHns HanpshkeHUs! M ToKa nokasaHbl Ha pucyHke C.5.

U,BA
30
28,7
N
\§
MY
N\
~
N
N 18,7 B
S 100 MA
|
(Cy @ TETETT AT '
15 / :
I I
12+ N
S
10 1 N
N
| AN pi §
N
| 4
| AN
I [ N,
I N N,
— \ N\,
1 < \\ \.~'s -
0 I 1 | 1 I I | | | 1 1 1 I | o
31 100 133 200 264 300 I mA
| — nckpobesonacHblil UCTOUHUK NuTaHus; || — unaukatop; lll — nnotrep

PuecyHok C.5 — CymmapHble XapaKkTepucTuKM Lenu, NpeacTaBneHHon Ha pucyHke C.4

Ins npoBepky nckpobesonacHocTH Ha pucyHke C.8b npeacTaBneHbl CyMmapHble XapakTePUCTHKN, OTHOCSILLIMECS K
CMNOXEHUIO 3Ha4YeHNI HanpsxeHus u Toka (nogrpynna 1B, L = 0,5 MI'H) (pucyHku C.6a n C.6b).

Yrnoeas Touka npu 18,7 B n 100 MA Ha KpUBOW CINOXEHWSsI HANPSXKEHUS!, OUEBUAHO, SIBNSETCH KPUTUYECKON TOu-
KON — OHa pacnonoxeHa 6nnxe Bcero kK 4onycTMMon UHAYKTUBHOCTU UCTOYHUKA C MPSIMOYTONbHON XapakTepUCTUKOM, HO
He gocTuraer ero. B aTon Touke gocTuraetcs TeopeTUHeckn camoe BbiCOKOE 3HaYeHne MOLWHOCTH, paBHoe 1,9 Br.

Mockonbky 06e pes3ynbTupylolme XxapakTepUCTUKU KOMGMHALUN HE NEPECEKAIOT KPUBLIE JOMYCTUMON UHAYKTUB-
HOCTM ANA UCTOYHMKOB C NMUHENHON 1 NPAMOYTONbHON BbIXOAHOW XapakTepucTukoi Ha pucyHkax C.6am C.6b, pesynbtar
ncnbiTaHun 6e30NacHOCTU NONOXUTENBHLIN. [INA MaKCMManbHOrO 3HayeHUst HanpsbkeHusi (28,7 B) peaynbTupyiowwei
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XapaKTepuCTUKW B JaHHOM NPUMEpe MakCUMarbHO A0MYCTUMAs eMKOCTL KOMBUHaLUK U3 Cepum KpUBbLIX Ha pucyHke C.6b
MoxeT 6bITb ycTaHoBneHa Ha ypoBHe 400 H®. Ecnu nposBepuTb no Tabnuue AONYCTUMONW €MKOCTU B 3aBUCUMOCTH OT
HanpsbkeHusi U rpynnbl obopyaoBanus MOK 60079-11 snaveHue 28,7 B ans nogrpynnel 1B, gonyctumoe 3HaueHue
eMKocTh 6yaet paBHo 618 HP — TO ecTb OHO 6yAeT Bbille ycTaHoBreHHOro aHavyeHust 400 HO.

40 =| a
300 HO T S

35 \ s .
U, B 3 — IIB; 0,5 M1

A Y “~

30 C <4—2
500 0 |1\ 1 —I=

25 A —F i — i — =

\\ —————é_\.‘_ — —

1 Mk 20— — =
2 mk® _:i—ﬁ—:—‘ﬁ—_\‘ T ==

15 — =
5mkd 4 e s e e i S S S ———t | ——

N

10 mMxd TNt 1

5 -

]
0 ——
0 100 200 300 400 500
I, mA

1 — MakcumanbHasi MHOYKTMBHOCTb AN UCTOMHUKA C MPSIMOYTONMbHON XapaKTepUCTUKOMW; 2 — MakcUManbHasi UHAYKTUBHOCTL st
MCTOYHUKA C NUHERHON XapaKTepUCTUKON

PucyHok C.6a — CnoxeHne 3Ha4YeHui ToKa

40 A
300 N S — — .
35 ! Y IIB; 0,5 MM
U, B in I~
30 F% = o~ ~
500 P  Nc==ENC - 2
25 S—% M M 1 e e = =
\‘ \\ 1 S ————.\__‘ —
1 mxd 20 o s S T o e = ey e — =
=i 1 e A A — — —
2 Mkd = e e e e e —
1
5 mkd 10 = ———————
10 mxd 1= — T —p——peps
5
N
0 s
o 100 200 300 400 500

I, mA

1 — MakcumanbHasi MHAYKTUBHOCTL NSl UCTOYHUKA C MPSIMOYTOMNbHOW XapaKTepUCTUKOW; 2 — MaKCcUMmarnbHasi MHAYKTUBHOCTL Ansi
WUCTOUYHUKA C NUHEAHOW XapaKTepPUCTUKON

PucyHok C.6b — CnoxeHne 3HaueHUIA HanpsKeHUA

PucyHok C.6 — CnoxeHue 3HaUYEHWI TOKa UMK HanpsbkeHUus! ins npumepa, NpUuBefeHHOro Ha pucyHke C.4
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Mony4eHHble 3Ha4YeHus anst koMGuHauMM criegyoLme:

Moarpynna lIB

MakcumanbHbie 3HauYeHUs:

U,=28,78B;

1, =264 MA;

P,=198BT,

L,=0,5m;

C, =400 HO.

Mockonbky B AaHHOM Npumepe uckpobesonacHblie BXOAbl U BbIXOAbl CBS3aHHOTO 060pyA0BaHNA (MCTOYHUK NUTa-
HUS1, UHAWKATOP W NNOTTEP) He UMEIOT 3PPEKTUBHBIX 3HAUEHWUI MHAYKTUBHOCTU UM €MKOCTU, MaKCUManbHble 3Ha4YeHUs
€MKOCTU UNN MHAYKTUBHOCTU MOXXHO MCMOSb30BaTh AN uckpobesonacHoro obopyaoBaHus (aHanuaaTop) v gns coeau-
HUTENbHLIX Kabenewn.

C.5 Pe3siome

Mpy NPOEKTUPOBAHNM M MOHTaXE U3MEPUTENBHBIX M TEXHONOMMYECKUX YCTAHOBOK B XMMUYECKOW 1 HedhTeXMmMUyec-
KOW NPOMBILWNEHHOCTN YacTo 6biBaeT HEO6X0AMMO KOMOGMHUPOBATL HECKOIBLKO CepTUULIMPOBAaHHBLIX eanHUL 060pyao-
BaHUs C UCKPOGE30nacHbLIMU LiENSIMUA.

Mpasuna yctaHoBku, onucaHHslie B MOK 60079-14, no3sonsioT paspaboTunky, MOHTaXKHUKY U ONEpaTopy 3NeKTpu-
YeCcKoW YCTaHOBKM B OMACHOW 30HE COCTaBrsTb Takue KOMOMHaUuM noa COBCTBEHHYI0 OTBETCTBEHHOCTb, €CNU OCYLe-
CTBIsIETCA NPOBEpKa pacyeToM unu namepeHmem besonacHocTn coeauHenus. Mockonbky onepaTop o6bIMHO HE NMeeT
BO3MOXHOCTEW ANA NPOBEPKM M3MepeHneM (He nmeeTt Heobxoanmoro o6opyaoBaHns), OH MOXeT NPUMEHATL NOAX0AS-
wyio metoguky pacyveta. B MOK 60079-14 npegcraBneHa Metoguka, KOTOpas MOXET NPUMEHATBLCS TONBbKO B OTHOWEHUN
MCTOUYHMKOB C YUCTO NUHEWHBIM BHYTPEHHVUM COMNPOTUBIIEHWEM, HO AaXe 3TO HE NO3BONAET BO BCEX CNy4anX NONyYnTh
6e3onacHble kKoHbUrypauum. OgHako Ha NPaKTUKe YacTo BCTPEHAOTCA UCTOHHUKN C HENUHEWHBIMU XapakTepUCTUKaMU 1
0 HacCTOSAWEro BpeMeHn KOMOMHaUMIO TaKMX UCTOYHUKOB GbiNo BO3MOXHO COCTaBUTh TOMBKO C NMOMOLLBIO UCMbITATENb-
HOM naboparopuu.

B ¢cBA3u ¢ 3TuM 6bin pa3paboTaH MeTog, KOTOpPbIN NO3BOMSET OUEHUTb C NMOMOLLLIO guarpamm 6e3onNacHOCTb KOM-
6uHaummn ceTen, BKNOYaOWMX B cebs NMHerHble U HennHelHble uenyu. OnucaHHas 3aeck MeToguka NpuMeHuMa K obopy-
posanuto nogrpynn 11B v IC ans onacHom 30HbI kKnacca 1.

OcHoBHas 4acTb METOAUKN — rpadhnyeckoe CyMMUPOBaHNE 3HAYEHUI BbIXOAHBIX XapaKTePUCTUK CNONb3YEeMbIX
nckpobesonacHbIX NCTOYHUKOB. Pe3ynbTupylolme XapakTepucTky 3aTeM BblHepPHMBAIOTCSH HA COOTBETCTBYIOLWLEN ava-
rpamme, rno KOTOPON MOXHO OLEHWUTb PE3NCTMBHbIE, MHOYKTUBHbIE, EMKOCTHbIE U KOMOMHUPOBAaHHLIE Lieny (TO eCTb Npu
OQHOBPEeMEHHON UHAYKTUBHOW N @MKOCTHOW Harpyske). CyluecTBeHHOE NPEMMYLWECTBO 3TON METOAMKU 3aKIoyaeTcs B
TOM, 4TO BCA MHOpMaLMA U NpedenbHble YCNoBUsi, OTHOCALWMECS K AaHHbIM NO 6e3onacHoCTH, MOTYT BbITb B3SAThHI U3
ogHow gnarpammbl. Heobxogumeii koaddruneHT BezonacHoctu 1,5 yxke NpeaycMOTpeH Ha guarpammax.

C.6 Ownarpammbl

Ouarpammy Ha pucyHke C.9 MOXHO CKOMMPOBaTb Ha MPO3PaydHye OCHOBY. MOXHO BbIYEPTUTH CAMOCTOATENBHO
paccyuTaHHble gnarpaMmmel Ans CyMMbl 3HAUYEHWIM HaNPsKEHUs U TOKa M HAMOXNTb HAa pasHble NpeaerbHbIe anarpaMmeb
(B o6blMHOM MaclwiTabe) ansA oueHkW. Huxe npveeaeHsbl NpedenbHble avarpammbl B cooTBeTCcTBUMM ¢ Tabnvuei C.2 B
o6lwemM 1 B ONTMMM3NPOBaHHOM MacliTabe.
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1 — mMakcumanbHas UHOYKTUBHOCTB AMNSi UCTOYHUKA C NPSIMOYrONbHOW XapakTepUCTUKOW; 2 — MakcumaribHasi MHAYKTMBHOCTb AnA
MUCTOYHUKA C MMHEMHOW XapaKTepUCTMKON

PucyHok C.7a — Quarpamma ans sHadenus 0,15 mIu
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1 — MakcumanbHas MHAYKTUBHOCTb /151 MICTOMHUKA C NPSIMOYTOSIbHOW XapakTePUCTUKON; 2 — MaKcUMaribHas MHAYKTUBHOCTb 151 UCTOY-
HUWKa C NIMHeMHON XapaKTepUCTUKON

PucyHok C.7a — duarpamma ans sHavenus 0,15 mIH (npogorkeHue)
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1 — makcumanbHasi UHAYKTMBHOCTb AN UCTOUYHMKA C NPSIMOYTONbHOW XapakTepUCTUKON; 2 — MaKcMmarbHas MHAYKTUBHOCTb AnNA
MCTOYHUKA C NMUHENHOM XapaKTepUCTUKON

PucyHok C.7b — [Quarpamma gnsi 3HaveHus 0,5 MM
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1 — mMakcumarnbHas MUHAYKTUBHOCTb 1151 ICTOYHUKA C NPAMOYrONbHOW XapakTepUcTUKON; 2 — MaKcUManbHas UHAYKTMBHOCTh ANSA UCTOY-
HUKa C NIMHENHOWN XapaKTepUCTUKON

PucyHok C.7b — Ouarpamma ansa sHavenus 0,5 MIMH (npogorkeHue)
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1 — MakcuMmanbHas WHOYKTMBHOCTb AN UCTOYHMKA C NMPAMOYIONbHOW XapaKTepUCTUKOW; 2 — MakCcuMarnbHas WHAYKTMBHOCTb ANs
WMCTOYHUKA C IMHEMHOW XapaKTepruCcTUKOM

PucyHok C.7¢c — luarpamma gnsi 3Ha4veHust 1 mIH
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1 — makcumarnbHast MHOYKTUBHOCTb AN UCTOYHUKA C NPSAMOYTONbHOW XapakTepUCTUKON; 2 — MaKCUMarnbHas UHOYKTMBHOCTb A1l UCTOY-
HUKa C NTMHENHOW XapaKTepUCTUKOW

PucyHok C.7¢ — [uarpamma ans 3HadeHus 1 MIH (npopomkeHue)
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1 — MakcuManbHas WHAOYKTUBHOCTL AnA UCTOYHUKa C npﬂMoerJ'leOVI xapalcrepucrukof/l; 2 — MakcuManbHas WHAYKTUBHOCTb AnNA

MCTOYHMKA C NIMHEHOW XapaKTepucTUKoN

PucyHok C.7d — Ouarpamma gnsi 3HadeHus 2 Ml
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1 — MakcumanbHas MHAYKTUBHOCTB A1 MCTOYHMKA C NMPAMOYTOSIbHOM XapaKTEPUCTUKOM; 2 — MaKCUMaribHas MHAYKTUBHOCTb ANs UCTOY-
HUKa C IMHENHOW XapaKTepUCTUKON

PucyHok C.7d — Ouarpamma ans 3HayeHuns 2 MIH (npoaonkeHne)
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1 — MakcuManbHasi UHAYKTUBHOCTb ANsl UCTOYHUKA C MPSAMOYTONbHON XapaKTepUCTUKONW; 2 — MakcuManbHasi UHOYKTMBHOCTb Anst
MCTOYHUKA C NTMHEWHOW XapaKTepUCTUKON

PucyHok C.7e — [uarpamma ans 3HayeHusi 5 MM
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1 — MakcumMaribHasi MHAYKTUBHOCTb 1151 ICTOYHUKA C NPSIMOYTOSIbHOM XapaKTepUCTUKOM; 2 — MakcUManbHas UHAYKTUBHOCTb A1 UCTOY-
HUKa C NIMHEAHOWN XapaKTePUCTUKON

PucyHok C.7e — [uarpamma ansi 3HaqeHus 5 MI'H (npogomnkeHune)

PucyHok C.7 — [luarpamma ¢ npefenbHbiMU KpUBLIMU A1 XapaKTepucTUKU yHUBepCanbHOro
ucTtouHuka — noarpynna liC
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1 — mMakcumanbHas VMHAYKTUBHOCTb ANA UCTOYHMKA C NMPAMOYroSibHOW XapaKTepUCTUKOW; 2 — MakcumarnbHas MHAYKTMBHOCTb ANS
MCTOYHMKA C NIMHENHOM XapaKTepUCTUKON

PucyHok C.8a — [uarpamma ans aHaveHus 0,15 MM
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1 — MakcumanbHas MHAYKTUBHOCTb ANl UICTOYHWUKA C NPSIMOYTOSIbHOW XapaKTepUCTUKON; 2 — MakcuMaribHas MHAYKTUBHOCTb A5 MCTOM-
HUKa C NMMHENHOW XapaKTePUCTUKON

PucyHok C.8a — duarpamma ans 3aHauvenms 0,15 MIMH (npoaosmkeHue)
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1 — MaKcvManbHas WHOYKTMBHOCTb AMs UCTOUHMKA C NPSAMOYrOfbHOIM XapaKTEePUCTUKON; 2 — MakcuMmarbHas MHAYKTMBHOCTb Ans
MCTOYHMKA C NIMHENHOMN XapaKTepuUCcTUKO

PucyHok C.8b — Ouarpamma ans 3HaveHus 0, 5 MIH
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1 — mMakcumarnbHas MHAYKTUBHOCTb ANS UCTOYHUKA C NMPSIMOYrOfIbHOW XapaKTEPUCTUKOMW; 2 — MaKkcuMarbHas UHAYKTUBHOCTb
ONSA UCTOYHMKA C JINHEAHON XapaKTepUCTUKOMN

PucyHok C.8b — Ouarpamma ans 3Ha4venus 0, 5 MIH (npopgormkeHne)
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1 — MakcumanbHasi MHOYKTUBHOCTb AMsi UCTOYHUKA G NPSIMOYTONbHOW XapaKkTepUCTUMKOW; 2 — MaKcumanbHasi UHAYKTUBHOCTb
AN UCTOMHUKA C NUHENHOW XapaKTepUCTMKON

PucyHok C.8¢c — [Anarpamma ans 3HaveHust 1 mIH
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1 — makcumanbHaa MHAYKTUBHOCTb ANsi UCTOYHUKA C NPSAMOYrONibHOW XapaKTePUCTUKON; 2 — MakcumanbHasi MHAYKTMBHOCTb
NS UICTOUYHWMKA C NUHEWHOW XapaKTepUCTUKON

PucyHok C.8c — [luarpamma ansa 3HadeHus 1 MICH (npoaomkeHve)
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1 — MakcumanbHast UHAYKTUBHOCTL AN UCTOYHUKA C NPSIMOYroNbHON XapakTepUCTUKONA; 2 — MakcuManbHasi UHAYKTUBHOCTL AN
MCTOYHMKa C NMMHEWHOW XapaKTepucTUKon

PucyHok C.8d — [luarpamma ans 3HayeHusi 2 mIMH
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1 — MakcumanbHasi MHOYKTUBHOCTb AMS1 UCTOYHUKA C NPSIMOYTONbHOW XapaKTepUCTUKON; 2 — MaKcMManbHas MHAYKTUBHOCTb
ONSl UCTOYHUKA C NUHEHON XapaKTepUCTUKON

PucyHok C.8d — [Ouarpamma gns 3HaveHus 2 mlH (npogomkeHue)
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1 — makcumanbHasi WHOYKTUBHOCTb OnNsA UCTOYHUKA C I'IpSlMOyl'OanOﬁ xapaKTepucmxoﬁ; 2 — MakcumanbHast WHOYKTUBHOCTb Ans
MCTOYHMKA C NTMHEWHOW XapaKTepUCTUKON

PucyHok C.8e — luarpamma Ans 3HauyeHus 5 MIH
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1 — MakcumanbHas UHAYKTUBHOCTb AJ151 UICTOYHUKA C NPSIMOYTONbHOW XapaKTEPUCTUKON; 2 — MaKCcUMarbHaa MHAYKTUBHOCTb
ANA UCTOMHUKA C NTIMHEAHOW XapaKTepUCTUKON

PucyHok C.8e — [Juarpamma gns s3HaueHus 5 MIMH (npoiomkeHue)

PucyHok C.8 — [lnarpamma ¢ npeenbHbIMY KPUBBIMM 118 XapaKTEPUCTUKU YHUBEPCATbHOrO UCTOUMHNKa — noarpynna lIB
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PucyHok C.9 — KonupoBanbHblii WwabnoH Ans avarpaMm YHUBepcanbHbIX UCTOYHUKOB
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Mpunoxenne D
(o6sa3aTenbHoe)

MpoBepka napaMeTpoOB UHAYKTUBHOCTH

Ha pucyHke D.1 npegcraBneHa aHanuanpyemasi cuctema.

R; — cobCTBEHHOE COMPOTUBNEHME KATYLIKW MHAYKTMBHOCTW. Ecnn conpoTuBneHwe kaTywkn WHAYKTUBHOCTU
AOMONHEHO PE3NCTOPOM, TO 3TOT PE3NCTOP ACIIKEH COOTBETCTBOBaTL TPeGOBaHMSAM K HEMOBPEXAAEMOMY PE3UCTOPY.

R, — BbIXOAHOE COMPOTUBIIEHNE NTUHEHHOrO NCTOYHUKA NUTaHUsA, TO ecTb U /1.

Ecnun sHauenue L, meHbLie L, TO B Ka4eCTBE ONYCTUMOIO 3HAYEHNs UHAYKTMBHOCTH kabensa MoxeT 6bITb NpuHsiTa
pas3HOCTb 3TWX ABYX 3HAYEHUI, U cucTema ByaeT NpuemIemon.

Ecrn 3Havenne L/R, meHblie AonycTUMOro 3Hadvenus L /R, Ans ucTouHuka nutaHus, cuctema npuemnema u
AOMNYCTUMbIM CoOTHOWeHueM L/R ana kabens octaetca L /R,

Mpumevanune 1— EcnyB NCTOYHVKE NUTAHNA UCMIONB3YETCA TOKOOTPAHUYUTENBHBLIM PE3NCTOP CaMOro Mario-
ro HoMMHana, OoNyCTUMOrO COrnacHo Tabnuue AoMyCTUMbIX 3HAYEHUI TOKAa KOPOTKOTO 3aMblKaHUS B 3aBUCMMOCTH OT Ha-
npsbxkeHust 1 rpynnel obopygoeaHnsa u3 ctangapta MOK 60079-11, To gonycTMMyto MHAYKTMBHOCTL Kabensi Heo6xoanmo
paccuMTbiBaTh, 06A3aTENBLHO NPUHMMAs BO BHUMAaHUE conpotueneHne kabens u cuntas L, paBHbIM HyNIo.

Ecnu nHayktneHoe obopyaoBaHve He oTBeYaeT KakoMy-nnbo us atux apyx TpeboeaHuii, Heo6xoanumo NpoBecTy
6onee rnybokmin aHanma cnegyowmum o6pasom:

onpegenuTb 3Ha4YeHWe TOKa, KOTOPbIV NPOTEKaeT Yepes KaTywWwKy MHAYKTUBHOCTW. B uenu, npueeaeHHomn ans npu-
mepa, —ato I = U/(R, + R).

YMHOXUTb 3TO 3Ha4YeHune Toka Ha 1,5, n, ncnonb3ys KPUBbIE MHAYKTUBHOCTH, NpueegeHHsie B MOK 60079-11, cooT-
BETCTBYIOLLME AAHHON rpyrne 060pyAoBaHMs, onpeAenuTb MakcuManbHO AoNyCTUMOe 3HauYeHne MHAYKTUBHOCTU L, .

Ecnu sHaveHne L. HWXE, YeM 3Ha4YeHNe MHAYKTMBHOCTW KaTywku L, Torga uens Henpuemnema.

Ecnn snavenve L. Bblwe, Yem L, Toraa AONyCTUMOE 3HAYEHUE MHAYKTMBHOCTN Kabens L, paBHO MeHbluemy U3
ABYX sHavenwn (L —Lywvm L.

Mpyu Heob6X0AMMOCTV MaKCMManbHOE COOTHOLEHUE UHAYKTUBHOCTU W CONPOTUBNEHUS Kabens, KOTOpbIN MOXeT
BbiTb NoakoYeH K cucteme (L /R ), MoxeT GbiTb BbIMMCNIEHO NO NPUBEAEHHON Hnxe chopmyne. 3T1a hopmyna yuuTbiBaeT
koathcpnumeHT GesonacHocTyn 1,5 Mo ToKy, M OHa He AOMKHA NPUMEHATLEA, ecn C, Ans BbIXOAHbLIX 3aXMMOB 060pyaoBa-
Hus npesbiwaet 1 % C.

L _8oR +(84%6*R? —72U20L )!?
Re 4,502

rae e — MUHMManbHas 3Heprus BocrnnameHeHns nckpoobpasyiowero mexaHuama, (Jx), ans
- o6opygnoBanus rpynnsl |: 525 m[x;
- o6opypoBanus nogrpynnsi lIA: 320 mk[x;
- o6opypoBanusi nogrpynnsi lIB: 160 mk[x;
- o6opynoBanusi nogrpynnsi lIC: 40 mk[x;
R — obuiee conpotuenenune uemm (R, + R}), Om;
U, — makcumarbHoe HanpskeHue pasoMkHYTON uenw, B;
L — obwasn nHayKtmBHOCTb uenu (L; + BHYTPEHHAN MHAYKTMBHOCTb CTOYHUKA NuTanus), MH.
Honyctumoe aHauenme cooTHowenus L /R, ans kabens cuctembl — MeHbLIee N3 IBYX 3HaUYeHNI pacCcuMTaHHOro
3HaYeHMA U 3HAYEHUA COOTHOWEHNA L /R NCTOUHMKA NuTaHus.

MKITH/Om,

MpumeuvaHue 2—Tllpu onpegeneHnn TEMNEPaTYPHOIO KNAacca TakoW KaTyLKN MHAYKTUBHOCTM MPUHUMAIOT,
4TO COMPOTUBIIEHNE KaTYLLKM NafaeT A0 3Ha4YeHUs, 06ecneumnBaioero MakeumanbeHyo nepeaadvy MOLWHOCTH.
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PucyHok D.1 — TunnyHas uHayKTMBHas Lenb
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MpunoxeHne E
(cnpaBo4Hoe)

Bo3MOXHbIil popMaT cxeM B TEXHUYECKOM ONUCAHUM CUCTEMbI U YCTAHOBOUHbIX YepTexkKein

HasnaueHne HacCTOALWEro NpUNOXeHUsi — NosicHeHne UHADopPMaL MK, KOTopasi paccMaTpuBaeTCsl Kak Xenartenb-
Hasi NpY NOArOTOBKE CXEM TEXHUYECKOrO ONMUCaHUsl CUCTEMBI, Kak NoKas3aHo Ha puCyHke E.1, n yCTaHOBOYHLIX YepTexen,
Kak nokasaHo Ha pucyHke E.2. Ero uenbio He iBnsieTcs npoaBmkeHWe cneunansHoro dopmara As 3TUX CXem 1 PUCYHKOB
UMW yKa3aHue Ha TO, YTO Apyrve MeTofbl XpaHeHus nHchopmauun MmerHee achcekTnBHbI. [pumep 6bin BeibpaH cneunans-
HO BCMeACTBUE ero CroXHOCTU U UMMIOCTPUPYET NOYTK BCE acneKTbl NPOEKTUPOBaHUsI cucTembl. B GonblumMHCTBE cnyya-
€B YCIOBUSI MPUMEHEHUs 3HaUMTENbHO NPOoLLe, YeM yKasaHo, U BKIYaT B ceba 0auH AaTqnK 1 uHtepdelic.

Briok-cxema cogepuT BCO MHpopMauuio, Heobxoanmyro Ans NOATBEPXKAEHUA cTaTyca cUcTeMbl M NPoBedeHNst
OLeHKM, onncaHHoN B npunoxerHusix A n B. Mprumevanune o TepmomeTpe CONpOTUBNEHNSI NOATBEPXKAAET, HUTO 3TO NPOCTOE
anekTpoobopyaoBaHve, 1 ero TeMNepaTypHbIN Krnace onpegenseTcs nokansHoW Temneparypon npouecca. Heygosnet-
BOPUTENBHLIN pe3ynbTaT UCMbITAHUA CONPOTUBINEHWS n3onsaummn HanpskeHmem 500 B o3navaeT coeguHeHmne ¢ semnen B
3TOW TOUKE U MOSTOMY OT raribBaHW4eCKOro pasaeneHns BHYTPU AaTymka 3aB1UCUT, BbINOMHAOTCS Ny TpeboBaHns 3a3em-
TNEeHUs1 TONbKO B O[JHOW TOMKE.

HaTtunk — 910 cepTudmuUMpoBaHHbIN NpMBOp ¢ yKkasaHHbIMKU NapameTpamMy 6e3onacHocTu, onpegeneHHbIMy ans
BXOOHbIX COEAUHEHNI TEPMOMETPa CONPOTUBNEHUS N BbIXOAoB 0T 4 A0 20 MA. BxogHas eMKOCTb NMULLIb HE3HAYUTENBHO
M3MeHsieT QONYyCTUMYI0 eMKOCTb kabens, AonyCTUMbIV Avanas3oH TemnepaTtypbl o6ecneunBaeT BO3MOXHOCTb MOHTaxa
OaTyMKa Ha Pa3sHbIX YaCTAX YCTAHOBKM.

[anbBaHW4YeCKN pasgeneHHbl MHTEpMENnc MeeT YeTKO onpedeneHHble BbiIXOQHbIe NapamMeTphbl, KOTOPbIe UCNONb-
3YIOT 4NA onpegeneHns AonycTMMbix napameTpoB kabens. OrpaHuunBatowmin napameTp kabens — eMkoCcTb kabens
80 H® — BbIAENSIOT B IPMMEYaHnn nog Homepom gokymenta. [ns rpynnel 1B gaH anbTepHaTvBHbBIN napameTp, Tak Kak
OH MOXeT Gonblue NoAXOANTb A CNeLmManbHOro cryyasi NpYMeHeHUs.

YCTaHOBOYHbIN YepTeX NpeAHa3HavYeH ansa npuBeaeHnst onucaTenbHON CXeMbl CUCTEMbI B COOTBETCTBUE C Tpebo-
BaHUSIMM KOHKPETHOW ycTaHoBKM. [NpeanonaraeTtcs, YTO TEXHUKY-MOHTaXHUKY HEOGX0AMMO NpegocTaBuTb NPaBUbHO
CMNPOEKTUPOBaHHYI0 HAOPMaLMIo 4N5 OCYLLECTBNEHMA MOHTaxa. MoHTaxHWKy noTpebyeTcs onucatenbHasn cxema cuc-
TEMbI TOMBKO B Cry4ae, eCny Y Hero BO3HWKHYT COMHEHUsS1 B COOTBETCTBUM YCTaHOBKW TpeboBaHusaM. B yctaHOBOUHOM
YepTee JOMNONHUTENBHO NoKasaHa coeanHuTenbHasi kopobka u onpeaeneHbl KOHKpeTHbie kKaGenu n BBoabl, KOTopble
HeobXxoaMMOo Ucnonb3oBaTte. B gaHHOM criyyae OHM COOTBETCTBYIOT COMMacoBaHHbIM CTaHAapTaM NpeanpusaTvsi, yaoB-
NeTBOPSIOWMNM COOTBETCTBYIOW MM TpeboBaHusiM. YkasaH TemnepaTypHbIi Knacc TepMOMETPa CONPOTUBIEHUS U AaHbl
crneumnanbHble MHCTPYKLMK MO COeAUHEHMNIO KabebHbIX 9KpaHOB. YPOBeHb MHopMauun Ha yepTexe aorxeH 6biTb AOC-
TaTOYHbIM 4115 TPOBEAEHW S NOCNEeAYI0LWLMX NPOBEPOK.

B HacTosWeM nNpunoxeHun nokasaH TONbKO OAWH MeTopA npeacTaenernns uHdopmaumn. OcHoBHoe TpeboBaHue
COCTOWT B TOM, 4TOGbBI TEXHUYECKOE ONUCaHNE CUCTEMBI COEPXano BCo UHOpMaLUIo, NO3BONAIOLWYI0 cobpaTb AocTa-
TOYHO Be3onacHyio cucTemy. Y CTaHOBOYHbBIN AOKYMEHT JOIKEH coaepxaTb Heobxoaumyto nidopmaumio, obecneumsaio-
wyto 6esonacHylo yCTaHOBKY KOHKPETHOMO BapvaHTa A4aHHOW CUCTEMbI B KOHKPETHOM MecTe.
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MpunoxeHne F
(cnpaBo4Hoe)

MopaBneHue NnepeHanpsxeHMn B UCKpobesonacHomM Lenu

F.A1 O6wwe TpeboBaHusa

HacTosiwee npunoxeHne NOSACHSET BO3MOXHbIN BUZ 3aWMUTLI UCKpo6e30nacHol Lenu oT nepeHanpsiKeHui, Bbl3bl-
BaeMbIX 6rIM3KMM rPO30BLIM pa3psaoM. ATOT BUA 3aLLUTbI NPYMEHATCS TONBKO B TOM Cryvae, Criv OLeHKa CTeNneHn Bepo-
SITHOCTM T[PO30BOr0 paspsiia W MNoCneAcTBUIA Takoro cobObiTUSl MOKasbiBaeT, 4To 3awmrta Heobxoguma. [pumep
UNITIOCTPUPYET BbIMONHEHNE OLEHKM; 3TO HE €AUHCTBEHHO BO3MOXHOE pPelleHue.

F.2 3awmwaemasn yctaHOBKa

Ha pucyHke F.1 nokasaHa TvnoBas yCTaHOBKaA, B KOTOPOW HENTparb HAaNpaAmyio NoACOeAUHEHA K NNACcTUHE 3a3eMre-
Hus. JonyckatoTes gpyrve cnocobsl 3azemnenust. Jatuvk Temnepartypbl BXOAUT B kKeTKy Papages B pesepByape, coaep-
Xalliem nerkopocnnameHsioLeecs Belectso. ConpoTUBNeHNe YyBCTBUTENBHOIO anemeHTa npeobpasyeTcsi B TOK OT 4 40
20 mA npeobpasoBaTernem ¢ BHyTPEHHeN n3onsiumen. 3ToT TOK 3aTeM NOGAETCH B CETb C KOMIMbIOTEPHLIM BBOAOM Yepe3
ranbBaHW4eCcKkui pasbegnHutens. KombruHaumio pasbeguHutens, npeobpasoBarensi M YyBCTBUTENbHOIO 3NemMeHTa cne-
AyeT oueHMBaTb kak uckpobe3onacHyio CUCTEMY, U UMEHHO 3Ty CUCTEMY OLEHMBAIOT B Npuinoxenum E.

F.3 Bpocku HanpsXxeHus, Bbi3biBaeMble FPO30OBbLIM pa3psiioM

OAavH 13 BO3MOXHBIX CLEHapreB TAaKoB: IPO30BOW pa3psy nonagaeTt B pesepeyap B Touke X 1 obpasylowmics B
pesynbTarte TOK PacrnpocTpaHAeTCs Yepes OCHOBaHUE pe3epByapa u 9KBUNOTEHUMANbHOE COeAMHEHNE YCTaHOBKMW. [epe-
XOAHOe HanpsikeHue (06bibvHO — 60 KB) nosiBnsieTcst Mexxay BepxHel yacTbio pe3epByapa X U KNeMMOW 3a3eMNeHNs KOM-
notoTepa «0» BonbT Y. lMepexogHoe HanpsikeHue Bbi30BET Npo6Goi B ranbBaHWYeCKON pa3Bsa3ke WM M30nsaumm
npeobpaszoBaTens u MOXeT co3gaTe OBOKOBYIO BCMBILKY B NAPOBOM NPOCTPaHCTBE pe3epByapa C BbICOKOW BEPOSTHOCTBIO
B3pbIBa.

F.4 MpodmnakTnieckne mepobl

OrpaHununTenb nepeHanpsi;keHnst MoXeT ObITb YCTAHOBINEH Ha pe3epByape, UTOGbI 3aWnTUTL U30NALMIO AaTHMKa U,
Takum 06pazoM, NpeaynpeanTb NOSIBNEHUE Pa3HULbI NOTEHLMANOB BHYTPU pe3epeyapa. OrpaHnuntens nepeHanpsikeHus
coeavHsieTCsl ¢ pe3epByapoM, YTobbl 3aWwmTUTL KNetky Papages. MHOroanemMeHTHbIA OrpaHUuMTENb NepeHanpsiKeHust
orpaHuuMBaeT u3aMeHeHue HanpsxeHus (60 B) o ypoBHS, KOTOPLIN MOXET GbITh NMErko NornoLieH U3onsuuen JaTimka.

BTopoin paspsagHuK 4ns 3awmThl 0T aTMOCHEPHBLIX NepeHanpsiKeHU HeoBXoanM Ansi NpeayNpPeXAEHUs NoBpeXae-
HUIA ranibBaHN4ECKOM Pa3BsI3KM M BXOAHbIX Lienen KOMNboTepa. 3ToT paspAaHnK 06bIMHO yCTaHABNMBAKOT BO B3pbIBO6E30-
nacHoW 30He M NOAKIIoYaloT, Kak ykasaHo. MNepeHanpsixeHne obwero Buga Ha pasbeauHUTENE He BbI30OBET NEPErPy3ku
M30MsLMKM B ranbBaHUYECKOW pa3Ba3ke.

Cuctema He siBnsieTcs1 Uckpo6e3onacHon Npy NepexoaHoOM HanpsKeHWM, BLICOKME 3HAYEHUS1 TOKA U HaMnpshkeHus!
OTCYTCTBYIOT B Haubonee onacHbiX MECTax BHYTPU pe3epByapa W NPUCYTCTBYIOT B OTHOCUTENbHO 6e30nacHOM mecTe
HaxoXaeHus1 coeguHNUTENbHbIX Kabenen.

CucTema He HanpsiMylo 3a3eMNeHa B ABYX TOUKaX, U BO BPEMSA NePeXoaHOro Npouecca ypaBHUTENbHbINA TOK CNOCo-
6eH Bbl3BaTh BocnnameHeHue . OgHako B yCNOBUAX HOPManbHOW paboThl HENPSIMbIE 3a3€MIEeHUsT HE SIBMSIIOTCSI TOKONPOBO-
asiwumm, n TpebyeTcs 4OCTAaTOYHO BbICOKOE HanpsxkeHune (120 B) mexay 3a3emnsiiolwmmm CoeAMHEHNSIMMN CETEN 3aLUNTbI
OT aTMOCchepHbIX NEpEHaNPSHKEHNH, YTOOLI NOABUICH 3HAYUTENBHBLIN TOK. Takoe HanpsHKEHUE He JOIMKHO CYLLLECTBOBATL B
TeUYeHUe NPOoJOMKUTENBHOIO Neprnoaa BpEMEHH, NO3TOMY CETU AOCTaTOYHO 6e30nacHbI.

F.5 Moareepxaalowan AOKyMeHTaUnA

Heo6x0a1MM0 BHECTU U3MEHEHUS B TEXHUYECKOE ONMCaHne CUCTEMbI, YTOOBI OHO BKIIoYarno B cebs1 umeloLluecs cetn
orpaHuYeHus nepeHanpshkeHus. VX AecTBUE B HOPManbHbIX YCNOBUSAX paboTbl 4OMKHO 6bITh NPOaHaNM3npoBaHo C y4e-
TOM MX COOTBETCTBYIOLLMX XapaKTEPUCTUK, KOTOPbIE MOTYT BKMtOYaTh B ce0s1 HEGONbLUME 3HAYEHUS EMKOCTU U MHAYKTUB-
HOCTW.

Heobxogumo 3anncaTth U OLeHUTb HENPSIMOE 3a3eMineHne B ABYX TOYKaX M NPeACTaBUTL NapaMeTp NPUeMIIeMOCTH.

F.6 JononHutenbHasa 3awmra

Tam, rae rpo3oBble pa3psigbl CHUTAIOTCS 3HAYUNTENBHOW NPOGNEMON, crielyeT pacCMOTPETh BO3MOXHOCTb YCTAHOB-
KM OrpaHUuYUTEns NepeHanpspKEHU Ha CETEBOW WCTOYMHWK MUTAHUSA CUCTEMbI KOHTPOSbHO-M3MEpPUTENBHBLIX NpUBo-
poB. Bcnneckn HanpshpkeHUsi B CETM MOMYT HapylWwwWTb raribBaHWYECKyl0 pasBsi3Ky WCTOYHMKA NUTaAHWUA UMK LEMM
cvrHana ynpasneHusi. HekoTopasi cteneHb 3awmWweHHOCTH 3aMoXeHa B Tpe 60BaHUSIX O COOTBETCTBUM CTaHAapTaM K ariek-
TPOMarHMTHON COBMECTUMOCTU, HO 9TOFO0 HEAOCTATOYHO AN 6ONbLMHCTBA CIyYaeB NepeHanpsiKeH i, BbI3BaHHLIX FPO30-
BbIMM paspsgamu.

Mopo6HbIM 06pa3om Ha APYTMX BO3MOXHBIX MyTAX NONagaHus rpo30BbIX pa3psiAoB B CUCTEMY A40MKHA GbITb NOCTaB-
neHa 3awmTta OT NepeHanpsiKeHui.
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1 — npeobpasoBarenk; 2 — orpaHuyYuTENb NepeHanpsiXxXeHuin; 3 — 3asemnapLlas nepemMbivka; 4 — ceTeBoe nutaHue; 5 — ranssaHu-
Yyeckui pasbeavHuUTeNb; 6 — 3KBUMNOTEHUMaNnbHOe coeiMHeHne; 7 — noaaBuTenb CUrHanoB; 8 — kaHan nepegayu AaHHbix; 9 — cete-
BoW puneTp-nogasutens; 10 — oblwneka pesepsyapa; 11 — kopnyc npubopa

PucyHok F.1 — TpeboBaHusi K 3alumTe OT NepeHanpsikeHn B KOHTYpe npubopa
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MpunoxeHne G
(obsazaTrenbHOe)

WUcnbiTaHue aneKkTpM4eckux napameTpoB kaGenen

G.1 O6wme TpeboBaHns

B HacToswWweM NpunoXeHn NpMBeaeH METOA, UCTILITAHUS SNEKTPUHECKMX NapameTpoB KaGenei, B TOM Yncre MHO-
rOXUIMBHBIX, NPeAHA3HAYEHHBIX A IPUMEHEHNS B UCKPOGE30MNacHbIX 3NEeKTPUHECKNX cucTemax.

G.2 BbInonHeHue n3MepeHnn

MHAYKTMBHOCTb M eMKOCTb kabensi cnegyeT uaMepsiTb ¢ NpumeHeHnem npw6opoe vactoton (1 + 0,1) kl'y u Tou-
HocThbio = 1 %. ConpoTuBneHue kabens cnegyet namepsitb NpuGopamm NOCTOAHHOIO TOKA C TOYHOCTLIO + 1 %. Mpuemne-
Mbl pe3ynbTaThl, NONyYEHHbIE Ans NPeAcTaBnTENBHOro 06pasua kabena muHumansHon anuHon 10 M. Mamepenus cnegy-
€T BbIMONHATL NPU TeMNepaType okpyxawouwen cpegnl ot 20 °C go 30 °C.

MpumeyaHue—lNpubopbl ANA N3MEPEHNSA MHAYKTUBHOCTW AOMKHbLI GbiTb CNOCOGHBI HOPMANBHO BLINONHATL
N3MEPEHNE HN3KOW MHAYKTMBHOCTU NMPU 3HAYNTENBHOM COMPOTUBIIEHNN.

Korga 370 npakrMyecku BbIMONMHWMO, CnegyeT OCYWECTBNSATb U3MEPEHUS BCEX BO3MOXHBIX KOMOWHAUWW >xun,
KOTOpble MOTYT BO3HUKHYTb B pe3ynbTaTe pa3MblKaHUsl UNK 3akopaquBaHus pasgenbHblX KOHUOB kabenen. Makcumans-
Hbleé U3MEepPEHHbIE 3HaYEHUs1 EMKOCTU, MHAYKTUBHOCTU U OTHOWeEHUA L/R cnegyeT cnonb3oBath Kak napameTpbl kabens.
Mpy HanW4Mn GONBLLIOTO YMCNa XU U3MepeHns cneayeT BbINOMHATL TOMNBKO Ha NpeacTaBUTENbHOM 06pasue KoMBuHa-
LMK XKW, KOTOpasi CO3[aCT CaMble BLICOKWE 3HAYEHUS UHAYKTUBHOCTN U €MKOCTMW.

MakcumanbHyio eMKoCTb kabens cnegyet onpeAensTb NPU pa3MmblkaHWM yaaneHHoro koHua kabensa u namepeHnn
€MKOCTU KOMBMHALMIA NPOBOAHUKOB U 3KPaHOB, KOTOPbIE AAT MAKCUManbHYI0 eMKOCTb. Hanpumep, ecnu BeINONHAIOT
N3MepeHus B ABYXKUITEHOM 3KpaHUPOBaHHOM Kabene, camoe BbICOKOe 3HaveHne, BepoaTHO, ByaeT onpeaeneHo mexay
XWUMNON, NOACOEANHEHHON K SKPaHy, U APYron Xunown. To, 4TO 3TO camoe BLICOKOE 3Ha4YeHne eMKOCTH, cnegyeTt NnoaTeep-
OUTb U3MepeHneMm Apyror KOMOMHALMKM XU U 3KpaHa.

MakcrmankeHyo MHAYKTUBHOCTE CneayeT onpeaensTb, COeAUHMB BMECTe yaaneHHbIe KOHLUbI ABYX XU, pa3aener-
HbIX HaMGonbWKUM paccToaHnem. ConpoTUBNEHME NOCTOSIHHOIO TOKA 3TOWM LIeNu sIBNSIeTCH CONPOTUBNEHUEM, UCNOSb3ye-
MbIM A5t pacdeTa oTHoweHus L/R kabens.

Ecnu kabenb cnabo 3akpenneH, MUHUMYM AecATUKpaTHble crmbaHue 1 3akpyunBaHue Kabensi He JOIKHbI Bbi3bl-
BaTb M3MEHeHUs1 napameTpoB kabensi 6onee yem Ha 2 %.

Mpwn BLINONMHEHUN 3TUX N3MEPEHUI He crieflyeT yuuTbiBaTb KOMOGMHALUMIO NOBPEXAEHWUIH, B pe3yrnbTrate KOTOpbIX
OTAENbHbIE NPOBOAHUKM MOTYT COEAMHUTLCS NOCcrnefoBaTenbHO, 3HAYMTENBHO YBENUYUB OrMHy kabeneii. [Mpu namepe-
HUW eMKOCTW NtoBble 3kpaHbl MU HEUCMONb3YEMbIE XKUMbl AOMMKHLI BbITh COEAUHEHBI BMECTE M NOAKIIOUEHbI K OQHON CTO-
pOHe Lienu, Ha KOTOPOW BbINOMHAT U3MEPEHUS.

G.3 MHoroxunbHble Kabenu

G.3.1 Obwme TpeboBaHMA

Ecnv npoBoaHWKku gaHHOM nckpobe3onacHoM Lienu nnu Luenu ¢ orpaHn4eHHoON 3Hepruen YeTko naeHTunumpoea-
Hbl B MHOTOXWITBHOM Kabene, crnegyeT y4uuThiBaTh TONBKO NapaMeTpbl kabenew, OTHOCSLWMECS K 3TUM NMPOBOAHWKAM.

G.3.2 MHoroxunbHble Kabenw Tuna A

Ecnv BCe NpoBOAHVKM B LeNW 3awyieHbl OgHUM 3KpaHoM, criegyeT paccMaTpuBaTth TONbKO COEANHEHUA MEXAY
3aLUMLEHHBIMM 3KpaHOM NPOBOAHMKaMKM 1 3TUM 3kpaHoM. Ecnv NpoBOAHUKM 3aLLMLLEHBI HECKONBKMMUW 3KpaHaMu, name-
peHue criegyeT OCyLeCTBMNATb, UCMONb3ys BCe COOTBETCTBYOLWME NPOBOAHUKM MO COOTBETCTBYIOLLUM 3KPAHOM.

G.3.3 MHoroxunbHble kKabenn Tuna B

Ecnv npoBoaHVKM B KOHKPETHOM Lienu MOryT ObITh YeTKO MAEHTUMUNPOBaHLI, U3MEPEHUE CrieayeT OCYWeCTBATb
TOIbKO Ha 3TMX NpoBogHMKax. Ecnn yetkaa ngeHTmdukaums NpoBoAHMKOB HEBO3MOXHA, ClieayeT pacCMOTPeTh BCe BO3-
MOXHble KOMOMHaLUUKM NPOBOAHWKOB B AaHHOW UCKpoGe3onacHom Lenw.

G.3.4 MHoroxwunbHble kKabenn Tuna C

MamepeHus crieyeT OCYLLECTBNATL HA BCEX NMPOBOAHMKAX U 3KpaHaX, CBsid3aHHbIX C MckpobeaonacHbIMK cucTema-
MW, KOTOPbIE NPV COeAUHEHUN MOTYT BbI3BaTh [Ba KOPOTKUX 3aMblKaHUS.

Ecnwn cooTBeTCTBYIOWME NPOBOAHUKM UAEHTUDULUPYIOTCS HEYETKO, UCTbITaHWE AOMXKHO BbITh BbINONHEHO AOMNON-
HUTENbHO Ha BO3MOXHBIX KOMOMHaLMSIX BCEX NPOBOAHMKOB U SKPaHOB, CBA3aHHbIX C TPEMSA COEAUHEHHbBIMU LEeNsIMU.

54



FOCT P M3K 60079-25—2012

Mpunoxenne H
(cnpaBouHoe)

Ucnonb3oBaHue NpocToro 3neKTp0060py.qoaaHm| B CUCTeMaXx

H.1 O6wwne TpeboBaHus

B ctanaapTe no uckpobesonacHomy anekrpoobopyaosanuio (MK 60079-11) pasnuualot cnoxHoe 3nekTpoobo-
pyaoBaHue, 4na KOTOPoro Heobxoamma cepTudukaumsi, M NPocToe anekTpoobopyaoBaHue, Ans KOTOPoro ceptTudukaum-
OHHble UCMbITaHWA Ha uckpobesonacHocTb He TpebyloTes. Llenb 3akniovaetcst B ToM, UTo6bl gonyckatbk NPUMEHEHUe
3NeKTpoo6opyaOBaHUSl, KOTOPOE He OKasbiBaeT 3HAUUTENbHOIO BO3AEMCTBUSI HA MCKpPoOe3onacHoCTb cuctemsl, 6e3
HeoGxoanmocTn ero ceptTmcukauum TpeTben CTopoHo. MoXHO aokasaTh, YUTO NpocToe anekTpoobopygoBaHue sIBHO
GesonacHo, He npuGerasi K NPUMEHEHUIO OcTarnbHbIX TpeboBaHui cTaHaapTa. Hanpumep, ecnv ans anekrpoobopyaoBa-
HUS He06XO0AUMBI 3MEeMEeHTbl OrpaHNYeHUsl TOKa UMM HaMNpPsiKeHWs!, TO ero He cuUMTallT NpocTbiM. Ha npaktuke oTHocK-
TEeNbHO Nerko onpeaennTb, KaKne aNieMeHTbl SIBISIIOTCS NPOCTbIM 3MeKTpoobopyIoBaHMEM, HA 3Tane NPOEKTUPOBaHUSA
cuctembl. Ecnu 310 onpegennTb Hemnerko, To anekTpoobopygoBaHne He ABNAETCS NPOCTLIM.

M pumeyaHun e — Xotsa ceptudukaums NPOCToro 3NekTpoobopyaoeaHns TpeETbEN CTOPOHON He SIBMsieTCs Heo6-
XOAVMMOW, AOBOMBHO 4YacTo NPOCToe anekTpoobopyaoBaHue, uCnNonb3yemoe B BoNbLIMX KONMYeCTBax, cepTuduumpyior.
B aTux cnyyasx anekTpoobopyaoBaHue MapkmpoBaHO B COOTBETCTBUM € TpeBGoBaHWsIMM cTaHgapTa Ha anekTpoobopyaoBa-
HWe, HO ero crneayeT UCMONb30BAaTh TakK Xe, Kak Apyroe NpocToe 3nekTpoo6opyaoBaHue.

CraHgapT no anekTpoobopyaoBaHuio BBoguT orpanudenus (1,5 B; 100 mA n 25 mBT) Ha anekTpuyeckue napamer-
pbl, FeHepupyemble NPOCTbIM 3nekTpoobopyaoeaHueM. MNpuHATO, 4TO NpocToe anekTpoobopyaoBaHMe MOXHO AobaB-
nsTe B uckpobeaonacHyo cuctemy 6e3 noeTopHOM oueHkn GesonacHocTu cuctemel. U3 atoro cnegyet, uto niobble
OrpaHUYeHNs B OTHOWEHMM NPOCTOro 3NeKTPoobopyaoBaHUA OTHOCATCA K KOMOMHAUMK BCEX €AWMHUL, NPOCTOro dnek-
TpooBopygoeaHusi B cucteme. Hanpumep, B cucteme gornyckaeTcsi N(PUMEHATb OAHY-ABE TepMOonapbl, HO KOMBMHaUUA nx
6onbLWoro Yncna B 04HON Lenu cpeagHen TeMnepaTtypbl, BO3MOXHO, He 6yaeT cooTBeTCTBOBAaTL TpeboBaHUsIM.

HacTtosawuii ctaHgapT Takke QoMyckaeT NpYMeHEHUe B NPOCTOM 3NeKTpoobopyaoBaHMN €MKOCTHBIX M UHAYKTUB-
HbIX 3NTEMEHTOB, NP YCNOBUM, YTO 3TN SNIEMEHTbI YUTEHbI NPU OLeHKe cucTembl. [lpoccenu nnm koHgeHcatopel 6onbLio-
ro pasmepa UCnorb3yloT HEYACTO, HO MPUHLMI NPOCTOro 3MekTpoobopyaoBaHNs HE AONYCKAET UCMONL30BaHUsST MarbIxX
pagnoYacTOTHBIX pPasBsi3blBaloWMX areMeHToB 6e3 nocneaylowel oueHkM cuctembl. [onesHblit NpakTuieckun metop,
3aknoyaeTcs B obecrnedeHun Toro, YTobs! o6LLasi EMKOCTb U MHAYKTUBHOCTL, A06aBneHHble K cucteme, 6binu mexnee 1 %
COOTBETCTBYIOLUMX BbIXOAHbIX NapamMeTPOB UCTOYHMKA NMUTaHUS, U Toraa ux AeNcTBIUE JOMNYCKaeTCs He yunTbiBaTh. Ecnn
Jo6aeneHHble eMKOCTb U UHAYKTUBHOCTE BMecCTe ¢ NioGon Apyroi cocpefoTOHEHHOM e MKOCTBIO LIenu cocTaensiioT 6onee
1 % yKasaHHbIX BbIXOAHbLIX NapameTpoB WCTOYHMKA MUTaHUS, TO AOMNYCTMMble BbIXOAHbIE NapamMeTpbl HeoOGXoAUMO
YMEHbLUUTL B Ba pa3a B COOTBETCTBMM C NPUITOXKEHMEM A.

HeobGxoaumo Takxke onpegennTb TeMNepaTypHbI KIAcc NPOCTOro 3nekTpoobopyaoBaHus, €Criv OHO NpeaHa3Ha-
YEHO AN NMPUMEHEHWsI BO B3pbIBOOMAcHOW 30He. CTaHZapT no anekTpoobopyaoBaHWI0 JOMycKaeT TemnepaTypHbIf
knacc T6 gns nepeknyartenen, NaTpoHOB, WTENCeNnen U 3aXMMOB NPU KCMONb30BaHUM B UCKpobe3onacHon Lenu B
npegenax CBOMX HOMWHAaNbHbIX XapaKTepuCcTUK U MPU MakcMManbHOW Temneparype okpyxatwwer cpegpl 40 °C. Ha npak-
TUKE Henerko CrpoeKTMPOBaTb CUCTEMY AN UCMONb30OBaHUS B ra30BOW cpeje, Tpebytollen npumeHeHusi anekrpoobopy-
JoBaHusi TemnepaTtypHoro knacca T6 (85 °C), n obbMHO pocTuraioT ypoBHa T4 (135 °C). EAUHCTBEHHbLIV ras,
NPVYBEAEHHbI B 9KCMMNyaTaUMOHHbBIX JOKYMEHTax, TPeGyoWmin NpumMmeHeHnst anekTpoobopyaoBaHnsi TeMNepaTypHOro
knacca T6, — a1o cepoyrnepop (CS,). Mostomy TemnepatypHbini knacc T4 06biuHO cooTBeTCTBYET Tpebosanusam. Mpoc-
TOe aneKkTpooBopyAoBaHNe TeMNepaTypHOro knacca T4 (C Nnowaabio NoBepXHOCTY He MeHee 20 MM2) 06bIYHO COOTBE-
TCTBYeT BXOAHON MOLWHOCTU He Gonee 1,3 BT npy makcumanbsHoW Temnepartype okpyxatowei cpegbl 40 °C. 3HaveHust
MOLLHOCTM Npu Boriee BbICOKON TeMnepaType okpyxatoLen cpeabl coctaensitoT 1,2 BT npm 60 °C u 1 BT npm 80 °C. Ecnu
370 NPaBWUO HEMNPUMEHVMMO, TO BO3MOXHYIO MakCMMarbHYl0 TeMnepaTtypy NOBEPXHOCTU crielyeT U3MepUTb UMK oue-
HUTb. Ecnin no kakon-nmGo npuynHe He OYEBUAHO, YTO MaKCHMMaribHas TeMrepaTypa NOBEPXHOCTU 3HAYUTENBHO HUXE
135 ° C (Hanpumep, 100 °C), To anekTpoobopyaoBaHne, BEPOSTHO, HE SBMNSIETCH NPOCTbIM.

OG6bIYHO NpocToe anekTpoobopyaoBaHWe U30NMPOBAHO OT 3EMIM U He Bbi3biBaeT Npobnem. OHO AOMKHO BbIAEp-
XKMBaTb HaNpsikeHue ucnbiTaHus nsonsiuum 500 B B COOTBETCTBMM CO CTaHAapTOM Ha anekTpoobopyaoBaHue. Ecnv atoT
YypPOBEHb M30MsILMK He obecneyeH, TO NpocToe anekTpoobopyaoBaHne gobaensieT 3asemrneHne B CUCTEMY, U 9TO Heobxo-
OVMO yuYnTbIBaTh NPY NMPOEKTUPOBaHUN CUCTEMBI.

H.2 Ncnonb3oBaHne o60pyaoBaHnsa ¢ BXOAHBIMU NapaMeTpamMmy NpPocToro anekTpoobopynoBaHms

Opyrast uenb pasgena o NPMMeHeHNN NPOCTOro MeKTpoobopyaoBaHus — gonyckate gobasneHue K nckpobeso-
NacHom Lenu cepTudMUMPOBaHHOIO 3MEKTPOOBOPYAOBaHUS C BXOAHLIMM NapaMeTpaMu npocToro anektpoobopynosa-
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HUA NPU BHECEHUWU HE3HAYUTENbHbIX W3MEHEHU B JOoKyMeHTaumio. Hambonee 4acto 3TOT METO4 NPUMEHSIETCSl B
OTHOLLEHUW UCNbITaTeNbHOro 060pPyAOBaHUS, UHAVKATOPOB UNW YCUNUTENEN PacUEnsioWnX KaTyLwek.

Ecnu Heckonbko eanHUL, aNekTpoobopyAoBaHUsi C BEIXOAHBIMU XapakTepucTukamm NPocToro anekTpoo6opyaosa-
HUS BKIIOYEHbI B LieNb, He0BX0AMMO NPUHATL Mepbl, YTOBLI A0NyCTUMbIE NapaMeTpbl NPOCTOro 3NeKkTpooGopyaoBaHus
He OblNK NpeBbileHbl. MHorga MoXHO BOCTNONbL30BaThCsl TEM, YTO BbIXOAHOE HANPsKEHNE NOSBNAETCA TONLKO B YCIIOBU-
sIX HEUCNPABHOCTU, M AOMNYCKAETCA yUUTLIBATb NOBPEXAeHWe AN cucTemsl B Lenom. Hanpumep, ecnu 8 uenu ucnonbay-
I0T HECKONMbKO eAMHUL, NPOCTOro 3nekrpoobopyaoBaHWsl, TO MOXHO YTBEpXAaTb, YTO TOMBKO OAHA eauHMua
anekTpoo6opyaoBaHus ByaeT noBpexaeHa B nioboe BpeMsi, U NO3TOMy cnegyeT yuuTbiBaTh TONbKO Hanbonee Hebnaro-
NPUATHLIN HA6OpP BbIXOAHLIX NapaMeTpoB. Takoe yTBepXaeHUe npuemnemMo gns cuctem «ib», Ho 4ONXHO 6bITb JOKYMEH-
TaneHo o6ocHoBaHo. UTo6bI Takoe yTBepKAeHME BbiNo NPaBoOMEPHbIM A5 «ia» cucTem, HeoBxoAMMO 3HaTb, Kak Nonyde-
Hbl BbIXOAHbIE NapameTpbl. 3Ta UHGopMaums He sIBNSIETCS NErko AOCTYNHOW, NO3TOMY AaHHbI MeTofd OOblYHO He
NPUMEHSIIOT K UCKpobe3onacHbIM cucTteMam «ia». ECnmM M3BeCTHO, YTO KOHTAKTHbIE 3aXUMbl 3MeKTpooGopyaoBaHns B
HOpPManbHOM pexume paboTbl (YTO YACTO UMEET MECTO) MCKIIOUNTENBHO PE3UCTUBHbIE, TO NBOe YNCIO ITUX YCTPOUCTE
DOMycKaeTCsl BKNYaTb B COCTAB CUCTEMbI iC».
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MpwunoxeHwue |
(obsazaTenbHoe)

Cuctembl FISCO

1.1 O6wme TpeGoBaHUA

B HacTosILeM NpUNoXeHUn cogepKUTea nogpobHas MHpopmaLms 0 NPOEKTUPOBAHMN CUCTEM, B KOTOPBIX MPUMEHS-
eTCA KoHUenuma nckpobeaonacHow cuctemsl noneson wuHbl (FISCO), ocHoBaHHas Ha NPUHLUMNAX CUCTEM C MaH4ecTep-
CKUM KOOUPOBaHWEM W NMUTaHUEM OT WWHbI B cooTBeTcTBMM ¢ MOK 61158-2, cTaHgapTOM PM3NYECKOrO YPOBHS MO
YCTaHOBKaM C MONeBOoW WUHOMN.

Tpeboeanusikcnctemam FISCO ycTaHOBMNEHB! HACTOAWMM CTaHAAPTOM, KPOME TEX CNy4aes, Koraa OHU U3MEHEeHb! B
HaCTOSALEM NPUITOXKEHUMN.

MpumevaHusn

1 Ha HekoTopoe anekTpoobopyaoBaHue, cepTMdnLUMpoBaHHOE A0 ONyONMKOBaHMA HACTOALWEro CTaHaapTa, Ho He
o6si3aTenbHO COOTBETCTBYIOWEe TpebBOBaHMAM K SMEeKTPUYEeCKMM napamMeTpam HacTosIWero craHgapra, [onyckaerTcs
HaHocuTb Hagnuck «[MpurogHo ans cuctem FISCO». 3710 anekTpoobopynoBaHue 4oNyckaeTCs MCNONb30BaTh B CUCTEME
FISCO, ecnn cpasHeHwne anekTpuyeckux napametpos U, I, P, c U, I, P,nokasbiBaeT COBMECTUMOCTb C OCTalbHON CUCTE-
MOW, U BCE ocTanbHble Tpe6oBaHNA HACTOSLWEro cTaHaapTa BbINOMHEHbI.

2 TwvnuyHas cuctema npeacTaeneHa Ha pucyHke 1.1.

3 O6biMHO cucTeMbl FISCO ypoBHsA «ic» npegHasHayeHbl Ans NnpuMeHeHusi B 3oHax knacca 2. Cucremsl FISCO
ypOBHSsi «ia» 1 «ib» B OCHOBHOM NpegHasHa4eHbl Ans npumeHeHuns B 3oHe knacca 1. Cuctema FISCO yposHs «ia» gonycka-
eTCs UICMONb30BaTh B 30He knacca 0, ecnu 370 crneumanbHO OTOBOPEHO B TEXHUYECKMX AOKYMEHTax.

.2 Tpe6oBaHusA K cucteme

1.2.1 O6wue nonoxeHuna

Cucrema 00ObIMHO UMeeT BMA, Kak NnokaaaHo Ha pycyHke 1.1.

MapameTpbl kabens, UCNOMb3yeMOro B CUCTEME:

- conpotuenenne R, — ot 15 o 150 Om/km;

- mHAyktTMBHOCTL L, — oT 0,4 ao 1 mMH/km;

- emkocTb C, — ot 45 ao 200 HO/Kkm;

- MakcMMarbHasl ANIMHA KaXo0ro oTBeTBUTENbHOro kabens — 60 m ans anekTpoo6opyaoBaHus BCEX rpynn;

- MakcuMarbHasi ANMHa KaXXa0ro MarMcTpanbHoro kabens, Bkniovas 4nuHy BCEX OTBETBUTENbHLIX kKabenen, — 1 km
ans anekrpoo6opyaosanus rpynnsl lIC u 5 km — gns anektpoo6opygoanus rpynn |, 11B n lIC.

Ecnv ncnonb3ayeTcst kaberb, COOTBETCTBYIOLLMIA HACTOAWEMY MPUNOXEHNIO, HET HEO6XOAMMOCTHN paccMaTpUBaTh
ocrarnbHbIe NapameTpbl kabens.

MpumeyaHwue 1— Ecnmmncnonb3yloTcsi MHOTOXUNbHBIE Kabenu, TO oHn AomkHbl 661Te TMNA A unu B.

Ecnv cuctema BkritoqaeT B cebs

- OAVH UCTOYHUK NUTAHWS,

- no6oe uncno noneBbiX yCTponcTs — Bcero o 32

- ¥ 1Ba OKOHEYHbIX COrnacyiomx ycTponcTea,

MOSTHOCTBIO COOTBETCTBYIOLMX TPEOOBaHMSIM HACTOALWErO CTaHAAPTA, B COMETaHUM C Kabenem, COOTBETCTBYIOWUM
npuBeAeHHON Bobille cneundukaumm, To 3Ta cCUcTEMA AOIMKHA CUNTATLCA 4OCTATOYHO 6e30nacHoOmn.

Bce anekTpoobopyaoBaHue, ucnonsayemoe B cuctreme FISCO, gonxHo 661Tb ogHov rpynnet |, Il unu Il B cooTtBeT-
CTBUM C HA3HAYEHUEM CUCTEM.

Cucrema gonxHa 6biTb OTHECEHA K YPOBHIO «iay, «ib» 1 «ic» no Hanbonee HM3komy ypoBHI0 anekTpoobopygoBaHus,
ucrnonb3yemoro B cucteme. B gokymeHtaumm no 6esonacHocT gonxeH GbiTb yKasaH yCTaHOBNEHHBLIN YPOBEHD.

MoacncTeMbl B CUCTEME MOTYT OTHOCUTBLCS K Pa3HbIM YPOBHSAM, €CNK 9TO 060CHOBAHO OLIEHKON U 3aNUCaHO B TEXHU-
yeckom flokymeHTauun. Hanprumep, ot MarmcrpanbHoro kabens ypoBHs «iby» gonyckaercs cosgasartb OTBETBIIEHUE YPOBHS
«ia» ¢ NnpuMeHeHnem cepTudnumpoBaHHOro UHTepdeica.

OkoHeuHoe(ble) YCTPOWCTBO(a) AOIKHO(bl) HAXOAUTLCA HA KOHUe(ax) marmcTpanbHoro kabens. UcTouHnk nuTanmsi
JOMXeH HaxoanTbest He 6onee vem B 60 M OT 0AHOIO KOHLIA MarucTpansHoro kabens. Ecnvm ncToMHUK NUTaHns NogKnioyeH
yepes OTBETBUTENBHLIN Kabenb, To gnvHa atoro kabens gomkHa GbiTb He 6onee 60 m.

MpumeyvaHue 2—Yucno nonesbix yCTPONCTB, KOTOPOE AOMYCKAETCA NOAKNIOHATL K OTBETBUTENBLHOMY Kabe-
nio, onpegeneHo aKkcnnyataunoHHbIMU TpeboBaHusiMU K TpeGoBaHWEeM HACTOALWETNO NPUNOXKEHWUS, KOTOPOe OrpaHNyMBaeT
YMCIIO MONEBLIX YCTPOUCTB B CUCTEME MAKCUMyM 0 32.
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CoeavHuTenbHble YCTPOCTBA U/Mnu BbIKMiouaTenu gonyckaetca 4o6aenatb B cuctemy 63 usmMeHeHust OLEHKM
6e3onacHocTu. [lpyrue Tunbl NPOCTOro anekTpoobopyaoBaHus, cooTeeTcTByoWero MOK 60079-11, gonyckaeTcs nogknio-
yaTb k cucteme FISCO npum ycrnoBuwm, Uuto o6was MHAYKTMBHOCTb M €MKOCTb K2)X40ro NpocToro anekTpoobopyaoBaHns He
6onee 10 MK'H 1 5 HD COOTBETCTBEHHO M 06LLLEE YMCITO EAMHUL, TPOCTOrO ANEKTPOO6opyAOBaAHNA U NONEBLIX YCTPOWCTB He
6onee 32.

MuHuMarbHbI 06beM TEXHUYECKON AOKYMEHTaLMKU OOMKEH BKNOYaTh B cebsi nepeveHb B3pbIBO3AMLLEHHOTO
3NeKTpoobopyAOBaHMA U TEXHUYECKYIO AOKYMEHTALMIO KO BCEMY B3PblBO3aLLMIWLEHHOMY 3nekTpoobopyaosanumio. [loky-
MEeHTauus AOMMKHA YeTKO onpeaensiTb YpOBEHb KaXA0W YacTu CUCTEMBI.

Hna cuctem rpynnsl |l TeXHMYECKas rpynna MCTOUMHMKA NUTAHUA ONpeaensaeT TEXHNYECKYIO rpynny CUCTEMBI.

TemnepaTypHbIi KIacc UNu MakcumarnbHas TeMmnepartypa NnoBepxHOCTH (N0 oBCTOATENLCTBAM) KaXZ0ro yCTPOW-
CTBa A0MKHbI GbITh OnpeAeneHbl U 3adMKCUPOBaHbI B AOKYMeHTauum. Takke Heobxoaumo noaTBEPAUTL, HTO MaKCUMarnb-
Hasi ponyctMMman Temnepatypa OKpyxaloleh cpeabl Kaxaon eavHuubl obopyaoBaHua cooTBeTCTByeT ee
npeanonaragémMomy MeCTOHaxXOXAEHMIO.

1.3 AononHuTenbHble TpeboBaHua k cucteme FISCO ypoBHA «ic»

OnekTpoobopyaoBaHme, CKOHCTPYMPOBaHHOE U cepTudnumpoBaHHoe B CooTBeTCTBUM C Tpebosannammn FISCO no
nepsomy nsgandunio MOK 60079-27, ponyckaertcs ucrnonb3oBatk B cucteme FISCO ypoBHA «ic».

Moneeble yCTpoOWCTBa, OKOHEUHEIE YCTPOMCTBA U ApYrve AONONHUTENbHbIE YCTPOMCTBA, CooTBETCTBYIOWME Tpebo-
BaHUAM UckpoGe3onacHOCTH, HO He siBnsiiowmecs anekrpoobopyaosaHuem FISCO, gonyckaeTtca ncnonb3oBartb € UCTOM-
Hukom nutanusa FISCO B cucteme FISCO ypoBHs «ic», Npu ycnosum, 4T0 UX BXogHble napametpel U, He menee 17,5 B, a
BHyTpeHHue napametpbl L, n C; He 6onee 20 MKIH 1 5 HD COOTBETCTBEHHO.

OnekTpoobopyaoBaHue, He cepTuduLmMpoBaHHoe Kak anektpoobopyaoBanmne FISCO, Ho ckoHCTpympoBaHHOE B
cooTBeTCTBMU ¢ TpeboBaHnsimm MIK 60079-15 (anekTpoobopynoBaHue ¢ orpaHudeHHoON 3Heprmen — «nly), umelowee
BXOAHbIe napameTpsl U, He meHee 17,5 B, a BHyTpeHHue napameTtpsl L; u C, He Gonee 20 MkIH 1 5 H® cooTBETCTBEHHO,
gonyckaeTcs ucnonb3oeatb B cucteme FISCO ypoBHs «ic».

Ecnu FNICO, uckpobesonacHoe unm ¢ orpaHUYeHHON 3HEPrven 3nekTpoobopyoBaHME UCNONb3YIOT B CUCTEME
FISCO ypoBHsi «ic», 370 0/KHO BbITb yka3aHO B MeCTe YCTaHOBKM 3TOro 3anekTpoobopyaoBanus. [ina BbiNONHEHNA AaHHO-
ro Tpe6oBaHMA 4ONYCTUMO BKINIOYATb B MAPKUPOBKY YCTAHOBKM Hagnuck «cuctema FISCO ypoBHs «ic».

6 2
s

N

Hes3pbiBOONacHas 30Ha

0
u
—o

B3prBOOHaCHaﬂ 30Ha

1 — OKOHEeYHOe YCTPOWCTBO; 2 — UCTOMHUK NUTaHUA; 3 — AaHHble; 4 — py4HON TepMuHan; 5 — nonesblie yCTPOUCTBA;
6 — marucTpanbHbif kabenb; 7 — oTBETBUTENBHLIN Kabenb

PucyHok I.1 — TunuyHasn cuctema
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Mpunoxenve OA
(cnpaBouHoe)

CBefileHUA 0 COOTBETCTBUU CCbITOYHbIX MEXAYHapPOAHbIX CTaHAapTOB
HaluuoHanbHbIM cTaHaapTam Poccuitickoil Pegepauum

Ta6nwnua JA1

O603Ha4eHUe CCbINOYHOro CreneHb 0O603HaueHne M HAUMEHOBaHWE COOTBETCTBYIOLLEro

MEXAYHAPOAHOro craHaapra COOTBETCTBUA HaUWOHanNbHOro craHaapTa

MOK 60050(426) IDT FOCT P M3K 60050-426—2011 «MexayHapoaHbI aneKTpoTeXHW-
Yeckui crnoeapb. Yactb 426. ObopygoBaHve s B3pbIBOONACHbLIX Cpeay

M3K 60060-1 *

MO3K 60079-0 MOD FOCT P M3K 60079-0—2011 «BapeiBoonacHble cpefpl. YacTe 0.
O6opygoeaHue. O6wue TpeboBaHmA»

MOK 60079-11 IDT FOCT P M3K 60079-11—2010 «BapeiBoonacHble cpepbl. Yactes 11.
MckpobeaonacHas anekTpuyeckas Lenb i»

MO3K 60079-14 IDT OCT IEC 60079-14—2011 «BspeiBoonacHble cpedpl. Yactb 14.
MpoekTupoBaHue, BbIGOP 1 MOHTaX 3MEKTPOYCTaHOBOK»

M3K 60079-15 IDT FOCT P M3K 60079-15—2010 «BapbiBoonacHble cpepbl. Yactb 15.
O6opyaoceaHue ¢ BUAOM B3pbIBO3AWMUTbI «N»

M3K 60079-27 IDT FOCT P M3K 60079-27—2012 «BspbiBoonacHble cpegbl. Yactb 27.
KoHuenums uckpobesonacHoii cucremsl noneso wuHel (FISCO)»

MOK 61158-2 — *

M3K 61241-0 IDT FOCT IEC 61241-0—2011 «3nekTpoobopyaoBaHue, npumeHaemoe
B 30HaXx, onacHbIX Mo BocnnameHeHuto roptoden noinu. Yacts 0. O6wue
TpeboBaHus»

M3K 61241-11 IDT FOCT IEC 61241-11—2011 «3nekTpoobopyaoBaHue, NpuMeHaemoe
B 30HaX, OMAaCHbLIX Mo BOCMITaMeHEHUIO roptoven noinu. Yacts 11. Uckpo-
6e3onacHoe obopyaoeaHue «iD»

OTBETCTBUA CTaHOapTOB.

-IDT — naeHTUYHbIe CTaHaapThl;
- MOD — mognthunumnpoBaHHble cTaHAaPTbI.

* COOTBETCTBYIOWMI HaLMOHaNbHbIM CTaHaapT oTcyTcTByeT. [lo ero yTBepxaeHus pekoMeHAyeTcs NCrnonb3o-
BaTb NepeBoa Ha PYyCCKUIA A3bIK 4aHHOMO MeXAyHapoAHOro cTangapra. MNepeBog AaHHOro MexayHapoAHOro ctaHaapTa
HaxoauTcs B PegepansHoOM MHopMaLMOHHOM POHAE TEXHUYECKUX PEINTaMeHTOB M CTaHAAPTOB.

MpunmeyaHune— B HacToswel Tabnyue UCNonb30BaHbl Criefyolme yCnoBHble 0603HaYeHUs CTENeHN co-
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[1] M3K 60529
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Crenenn 3awumThl, o6ecneunBaemblie kopnycamu (Kog IP)
Degrees of protection provided by enclosures (IP code)



FOCT P M3K 60079-25—2012

YOK 621.3.002.5-213.34:006.354 OKC 29.260.20 EO2 OKCTY 3402

KnioueBkle crnoga: VICKpOGeSOI'IaCHaFl cuctema, I/ICKpO6830I'IaCHaFI SNeKTpnieckasa uenb, MICTOYHUK NUTaHNA,
NPOBEPKN N TUMOBbIE NCTMBbITAHNA
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