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MNMpeaucnosue

Llenu n npnHumnel ctaHaapTusaumm B Poccunckon ®epepaumm yctaHoBneHsl deaepanbHbiM 3aKOHOM
0T 27 pekabps 2002 r. Ne 184-d3 «O TexHM4YeCcKOM perynMpoBaHMmny, a npasuna npMMeHeHNst HaUNOHanbHbIX
ctaHgaptoB Poccuiickon Pegepaunmm — FOCT 1.0—2004 «CtangapTtusauus B Poccuiickon ®egepauuu.
OCHOBHbIE NMOMOXEHUSA»

CBepeHusA o cTaHpapTe

1 NOAIrOTOBJIEH ABTOHOMHOM HEKOMMEPYECKOM HauWOHamnbHOW opraHu3aumen «Ex-ctaHgapT»
(AHHO «Ex-ctaHgapT») Ha ocHoBe COBCTBEHHOIrO ayTEeHTUYHOrO NepeBoaa Ha PYCCKUIN A3bIK MeXOyHapOoaHO-
ro cTaHgapTa, ykasaHHOro B nyHkTe 4

2 BHECEH TexHu4eckum kommuteTom no ctaHaaptusaumm TK 403 «Ob6opyanoBaHve Ansi B3pbiBOONac-
Hbix cpeq (Ex-obopynoBaHue)»

3 YTBEPXOEH W BBEJEH B OEWCTBMUE lMpukasom deaepanbHOro areHTcTBa Mo TEXHUYECKOMY
perynMpoBaHuio n meTtpororum ot 17 ceHTabpsa 2012 r. Ne 316-cT

4 HacTtosiwun ctaHgapT uaeHTU4eH mexxagyHapogHomy ctaHgapty MOK 60079-25:2010 «BapbeiBoonac-
Hbole cpegbl. Yactb 25. WckpobesonacHble anektpuyeckne cuctembl» (IEC 60079-25:2010 «Explosive
atmospheres — Part 25: Intrinsically safe electrical systemsy).

HanmeHoBaHue HacTosLWero ctaHgapTa U3MEHEeHO OTHOCUTENBHO HaMMEHOBaHMUS YKa3aHHOro Mexay-
HapogHoro ctaHaapTa anga npuseaeHus B cooteeTcTBue ¢ FOCT P 1.5—2004 (nyHkT 3.5).

Mpu NpYMeHeHnN HacTosLEero cTaHgapTa pekoMeHayeTCs UCMOMb30BaTb BMECTO CChINTOYHbLIX MEXAY-
HapOAHbIX CTaHAApPTOB COOTBETCTBYIOLME UM HaLMOHanbHble cTaHdapTbl Poccuiickon ®epepaunu, ceee-
HUS O KOTOPbIX NPMBEAEHbl B 4OMNONHUTENBHOM NpunoxeHun OA

5 B3AMEH OCT P M3K 60079-25—2008

UHopmayusi 06 usMeHeHUsIX K HacmosiweMmy cmaHdapmy nybnukyemcsi 8 exe200H0 u3dasaemMom
UHGhopMaUyUuoOHHOM yKa3zamerne «HayuoHarnbHbie crmaHdapmhbi», @ meKkcm U3MeHeHUU U rornpasok — 8 exe-
MecsiYHO uzdasaeMoM UHGhopMaUUOHHOM ykazamere «HayuoHansHele cmaHdapmel». B criyyae nepecmom-
pa (3ameHbl) unu ommeHbl Hacmosuwe2o0 cmaHOapma coomeemcmeyuwee ysedomneHue bydem
onybrnukosaHo 8 exeMecsiHHo uzdasaeMoM UHGhOPMaUyUOHHOM ykazamerne «HayuoHanbHbie cmaHdapmbly.
Coomeemcmsytrowjas uHgpopmauyusi, yeedomieHuUe U meKcmbl pa3Melaromces makxe 8 UHhopMayuoHHOU
cucmeme obuwie20 nonb308aHUs — Ha oguyuanbHoM catime ®@edepasibHO20 a2eHmMcmea o MexHU4ecKoMmy
peaynuposaHuro U Mempornoauu 8 cemu MIHmepHem

© CraHgapTtuHgopmM, 2013

HacTtoswumn CTaHOapT He MOXeT ObITb MONTHOCTLIO U YACTUYHO BOCnpoun3eeneH, TMpaxmnpoeaH 1 pac-
NPOCTpPaHEH B Ka4yecTBe Od)MLI,I/IaJ'IbHOFO n3gaHuna 6es pa3peLueHnsa dJep,epaanoro areHTcTBa no TexXxHN4Yecko-
MYy perynmpoBaHuto 1 MeTponormm
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HAUMWOHANBbHBLIW CTAHOAPT POCCUUCKOW OSPEODOEPALUMU

B3PbIBOOMNACHbIE CPEADbI
YacTtb 25
UckpobesonacHble cUCTeMbI

Explosive atmospheres. Part 25. Intrinsically safe systems

Hara BBegeHnsa — 2013—07—01

1 O6nacTb NnpuMeHeHusA

HacTtoswmin ctaHaapT ycTaHaBnuBaeT crneumarnbHble TpeboBaHUs K KOHCTPYKLMU 1 OLEeHKe NCKpobeso-
MacHbIX 3MEKTPUYECKMUX CUCTEM C BUAOM 3aLLMThI «MckpobesonacHas anekTpuyeckas Lenb «i»», npegHasHa-
YEeHHbIX AN NPUMEHEHUS NOMHOCTBLIO UM YacTUYHO BO B3PbIBOOMACHbIX ra30oBbIX cpefax kak obopyaosaHune
rpynnel | unu Il unn B cpegax, cogepallmx roproyyto nbisb, kak obopynosaHue rpynnsbi ll.

I pnmedvaHwune 1— CTaH,D,apT npegHasHaveH gna paspa60TqMKa CUCTEMblI, KOTOprVI MOXET ObITb U3roTOBUTE-
nem, cneunanmcTtoM-KOHCYNbTaHTOM U WTaTHbIM COTPYAHUKOM KOHEYHOIro I'IOTpe6I/ITeJ'IF|.

Hactosawmin ctaHgapT OOMNONHAET U naMeHseT obwme TpeboraHus MIK 60079-0 u TpeboBaHua K
nckpobesonacHon anekTpuyeckon uenm «i» MK 60079-11. B cnyyae npotuBopeyns mexagy TpeboBaHUsiMu
HacTosilwero ctaHgapta n MOK 60079-0 unm M3K 60079-11 TpeboBaHMst HACTOSILLEro CTaHAapTa UMeoT npe-
NUMYLLECTBEHHOE 3HaYeHue.

Hactosawwmii ctangapt gononHseT MOK 60079-11, TpeboBaHMs KOTOPOro OTHOCATCS K SNEKTPUYECKUM
YCTPOWCTBaM, UCMOSMb3yeMbIM B MUCKPODE30MACHBIX 3NIEKTPUYECKMX CUCTEMAX.

TpeboBaHust K MOHTaxy cuctemsl rpynnbl |l nnwm 111, CKOHCTPYMPOBaHHOW B COOTBETCTBMM C HACTOSILLUM
cTaHgapTom, onpeaenernsl B MOK 60079-14.

MpumeyaHune 2— TpebGoBaHWsA K MOHTaxy cucTembl rpynnbl | B HacTosiee BpeMsi He onpenerneHbl B
M3K 60079-14.

2 HopmaTtuBHbI€ CCbINKU

lMpuBeaAeHHbIE HXKE CTaHA4ApPThl ABNSATCA 00s3aTenbHbIMY 4115 MPUMEHEHMS HAaCTOALWEero cTaHgapTa.
Onsa craHgapToB € Aaton onybnmnkoBaHMsS NMPUMEHSIIOT TONbKO yKasaHHble u3gaHus. B Tex cniyyasx, korga
Aarta onybnukoBaHWs He yka3aHa, NpMMeHsieTCcsa nocregHee M3gaHue NpuUBEOEHHOro cTaHgapTa (Bkno4as
BCE MOnpasku).

M3K 60060-1 MeToabl MCMbITAHUS BbICOKMM HanpsbkeHneM — YacTtb 1: O6wune onpegeneHus n Tpebo-
BaHus K ucnbitTaHuam (IEC 60060-1, High-voltage test techniques — Part 1: General definitions and test
requirements)

M3K 60079-0 BspbiBoonacHble cpegbl — YacTtb 0: O6opynoBaHme. O6wme Tpebosanus (IEC 60079-0,
Explosive atmospheres — Part 0: Equipment — General requirements)

M3K 60079-11:2006 BapbiBoonacHble cpegbl — Yactb 11: VckpobesonacHas anekTpuyeckasi uenb
«i» (IEC 60079-11:2006, Explosive atmospheres — Part 11: Equipment protection by intrinsic safety «i»)

MO3K 60079-14:2007 BspbiBoonacHble cpeabl — YacTtb 14: [poekTupoBaHue, BbIGOP N MOHTaX 3riek-
TpoycTtaHoBok (IEC 60079-14:2007, Explosive atmospheres — Part 14: Electrical installations design,
selection and erection)

U3paHue odmumnanbHoe
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M3K 60079-15 3OnekTpoobopyaoBaHue Ans B3pbIBOOMNACHLIX ra3oBbiX cped. Yactb 15. KoHcTpykuums,
NCNbITAHUS1 U MapKUPOBKa 3NekTpoobopyaoBaHus ¢ BUaAoM 3awmTbl «ny» (IEC 60079-15, Electrical apparatus
for explosive gas atmospheres — Part 15: Construction, test and marking of type of protection ‘n’ electrical
apparatus)

MO3K 60079-27 BapbiBoonacHble cpefpbl. Yactb 27. KoHuenunst uckpobesonacHom cucteMbl nonesom
wuHbl (FISCO) (IEC 60079-27:2008, Explosive atmospheres — Part 27: Fieldbus intrinsically safe concept
(FISCO))

M3K 61158-2 Cetn gns nepegaym NpPOM3BOACTBEHHbIX AaHHbIX. Cneundukaumm nonesbiX LUMH.
YacTb 2: Cneuundmnkaumsa pmsmyeckoro ypoBHs n onpegenenue yenyr (IEC 61158-2, Industrial communication
networks — Fieldbus specifications — Part 2: Physical layer specification and service definition)

MO3K 61241-0 OnekTtpoobopyaoBaHue, NPUMEHSEMOE B 30HaX, ONACHbIX MO BOCMITAMEHEHMWIO rOploYer
nbinu. Yactb 0. O6wme Tpebosanusa (IEC 61241-0, Electrical apparatus for use in the presence of combustible
dust — Part 0: General requirements)

M3K 61241-11 BnekTtpoobopygoBaHue, NPUMEHSIEMOE B 30HaX, OMACHbIX MO BOCMSIAMEHEHMWIO FOpto-
yewn nbinu. Yacte 11. NckpobesonacHoe obopygosaHue «iD» (IEC 61241-11, Electrical apparatus for use in
the presence of combustible dust — Part 11: Protection by intrinsic safety ‘iD’)

3 TepMMHbI, onpeapesrneHnsa n CokKpaweHuma

3.1 TepmuHbI M onpeaeneHus

B HacTosileM cTaHOapTe NpUMEHeEHbI crneayrolwme TepMyHbl C COOTBETCTBYIOLLMMU ONpeaereHnsMu,
OTHOCSLWMeECsa K UckpobesonacHbIM anekTpuyeckum cuctemam. OHWM OOMONHAKT onpeaeneHus, npuseaeH-
Hble B MOK 60079-0 1 MOK 60079-11.

3.1.1 nckpobe3onacHas anekTpu4yeckasa cuctema (intrinsically safe electrical system): pynna coe-
OVHEHHBIX MeXay COOOM aNeKTPUYECKNX YCTPOMCTB, 0OpasyroLLMX INEKTPUYECKYHO CUCTEMY, B KOTOPbIX LIEnu
UK YacTu Lenew, npeaHa3HayvyeHHble AN9 MCNoNb30BaHMS BO B3PbIBOOMNACHON cpeae, ABMASTCA MCKpobeso-
nacHbIMW LensiMu.

3.1.2 ceptucbmumpoBaHHas uCKpobe3onacHas anekTpuyeckas cucrtema (certified intrinsically safe
electrical system): WckpobesonacHasa anekTpuyeckas cuctema B cooTBeTCcTBUM € 3.1.1, Ha KOTOPYHO BbldaH
ceptudukaT cootBeTcTBUss MOK 60079-25.

3.1.3 HecepTudmMuMpoBaHHass UcKpobGe3onacHas 3nekTpuyeckas cuctema: (uncertified
intrinsically safe electrical system): Vickpobe3onacHasi anekTpuyeckasi cuctema B cootBetcTBum ¢ 3.1.1,
3NeKTpUYeCKMe napaMeTpbl KOTOPOW, a Takke 3MeKTpuYeckne n uamdeckme napameTpbl ee BHYTPEHHEN
NPOBOAKM COOTBETCTBYHOT MapameTpaMm cepTMdULMPOBAHHOIO MCKpobGe3onacHOro, CBsI3aHHOro, MpOCTOro
anekTpoobopyaoBaHus, YTO NO3BONSIET cAenaTb BbIBOA O TOM, YTO MCKPOOE30MacHOCTb TakoW CUCTEMBI
COXpaHseTcs.

3.1.4 TexHu4eckoe onucaHue cuctemsl (descriptive system document): [JokymMeHT, B KOTOPOM nepe-
YUCTIEHBI AMIEKTPUYECKNE YCTPONCTBA, BXOASLLME B COCTAB CUCTEMBI, U NPUBEAEHBI UX 3NIEKTPUYECcKMe napa-
MeTpbl U NapaMeTpbl BHYTPEHHEWN MPOBOAKM.

3.1.5 paspabotuuk cuctemsl (system designer): Jlnuo, oTBevatoLlee 3a TEXHUYECKOE ONUCaHMe cuc-
Tembl, obnagatoLlee COOTBETCTBYIOLLEN KBanndukaumen aAns BbINONHEHUS 3a4a4v 1 HaaerneHHoe NONIHOMO-
UMM BbILLECTOSILLETO PYKOBOACTBA NpMHUMAaTL Ha cebsa npeanucaHHble eMy obsi3aTenscTBa.

3.1.6 makcumanbHasa emkocTb Kabensa (C.) (maximum cable capacitance): MakcumansHoe 3Have-
HMe eMKOCTM COeAMHUTENBHOro kabens, KoTopbIi MoxeT BbiTb NOACOeAMHEH K uckpobesonacHom uenu 6e3
HapyLeHnss LCkpobe3onacHOCTH.

3.1.7 makcumanbHas UHAYKTMBHOCTL kabens (L.) (maximum cable inductance): MakcumansHoe
3Ha4yeHne NHOYKTUBHOCTM COeQMHUTENbHOrO Kabens, KoTopbI MOXeT OblTb NOAKMIOYEH K MCkpobesonacHom
uenun 6e3 HapyLleHMs1 LICKPODOE30nacHOCT!.

3.1.8 MakcumanbHoOe OTHOLIeHMEe WHAYKTMBHOCTU Kabensa Kk ero conpotusnenuio (L /R.)
(maximum cable inductance to resistance ratio). MakcumarnbHoe 3Ha4eHne OTHOLLEHNS UHOYKTUBHOCTY (L) K
conpoTumeneHnio (R,) coeanHnTensHoro kabens, KoTopbii MOXeT BbITb NOAKIIOYEH K UCKpobe3onacHow Lienu
0e3 HapyLweHusa nckpobesonacHocTu.

3.1.9 nuMHenHbIN NCTOYHMK NUTaHUA (linear power supply): VICTOYHMK NUTaHUS, 3Ha4YeHMEe BbIXOAHOTO
TOKa KOTOPOro yCTaHaBNMBAOT Pe3NCTOPOM. BbIXOOHOE HaMpsKEHWE CHUXAETCH JIMHEWHO C yBENUYEHUEM
BbIXOZHOrO TOKa.

3.1.10 HenWHeWHbLIN UCTOYHUK NUTaHUA (non-linear power supply): VCTOYHWUK NUTaHWS, ¥ KOTOPOTO
BbIXOAHOE HanpsXXeHue 1 BbIXOAHOW TOK CBA3aHbl HEMUMHENHOW 3aBUCUMOCTLIO.

2
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Mpumep — UcmoYHUK nuMaHusi ¢ NOCMOSIHHLIM 6bLIXOOHbLIM HanpsikeHuem A0 onpedesieHHO20 YPO6Hs
cma6unu3upoeaHHO20 MoOKa, pe2ysiupyemMozo rnoJs1ynpoeodHuUKaMu.

3.2 CokpaweHus

FISCO — KoHuenuus nckpobesonacHom CUCTEMbI NONEBOW LUMHbI.
FNICO — KoHuenuus HeBocnamMeHsoLWen CUCTEMbI MONEBON LLUUHbI.

4 TexHU4YecKoe onucaHme CUCTeMbl

TexHu4eckoe onucaHme CUCTEMbl COCTaBMAKT AN BCEX I/ICKpO6e3OI'IaCHbIX ANEeKTPUYECKMX CUCTEM.
TexHudeckoe onvcaHne OOMKHO coaepxaTtb COOTBeTCTByI'OLLI,I/IIZ aHanus ypoBHs ©e30MacHOCTN CUCTEMBI.

MpumeyaHune—B npunoxennn E npuBeaeHbl NpyMepbl TUMWYHBIX CXEM, KOTOPbIE UNMNIOCTPUpYHOT Tpebosa-
HWUSI K TEXHUYECKOMY OMUCaHNIO CUCTEMBI.

TexHnyeckoe onncaHne OOIMKHO codepXaTb, Kak MUHUMYM, criegyloLlee:

a) 6rok-cxemy CMCTEMbI C MepeYncrieHneM BCeX eamHUL, 060pyaA0BaHMS, BXOOALWNX B CUCTEMY, BKITHO-
Yas npocToe 0bopyaoBaHME U COeaANHUTENbHBIN NPOBOA. [1pnMep Takon cxembl NpuBeaeH Ha pucyHke E.1;

b) o6o3Hauenusa rpynnel (gns rpynn Il u lll), ypoBHA nckpobesonacHom anekTpuyYeckon CUCTEMbI, TEM-
nepaTypHOro Krnacca v gnanasoHa TeMnepaTypbl OKpy>KatoLen cpeabl B COOTBETCTBUM C pa3genamm 5,6 n 7;

C) TpeboBaHuA 1 gonycTUMbIE NapaMeTpbl AN COeAMHUTENBHOMO NPOBOAAa B COOTBETCTBUM C pa3ge-
nom 8;

d) noapobHy MHopMaLUIO O TOYKax 3a3eMieHnsa U cCoeaMHEHNS CUCTEM B COOTBETCTBUM C pa3fe-
nom 11. Ecnun ncnonb3yoTca YCTPOUCTBA 3alUnThl OT NepeHanpskeHus, AoMmKeH OblTb NPUNOXEH aHanus B
COOTBETCTBMM C pa3genom 12;

e) B cryvyae HeoOXoaAMMOCTM NPUBOAST 060CHOBaHWE OLIEHKM 000pYAOBaHMSA KakK «MPOCTOro 3reKkTpo-
obopynoBaHuay» B cootBeTcTBUM ¢ MK 60079-11;

f) ecnu nckpobesonacHas Lenb COCTOUT U3 HECKOMBbKNX eAnHUL, MckpobesonacHoro anekTpoobdopyao-
BaHUsl, HEOOXOAMMO MPUIOXUTE aHaNN3 COBOKYNMHOCTU X NapaMeTPOB, KOTOPLIN OyAeT BKMoyaTh B cebs Bce
NpocToe n cepTMdULMpPOBaHHOE UCKPODOEe3onacHoe aNekTpoobopyaoBaHuE;

g) TEeXHUYEeCKoe OMMcaHue CUCTEMbI AOMKHO UMETb YHUKaNbHYI0 NOEHTUMUKALNIO;

h) paspaboTumk cucTemMbl 4OMKEH NognNucaTb JOKYMEHT U NOCTaBUTb AaTy.

MpumeyaHue—Yeprex TEXHNYECKOTO ONUCAHUS CUCTEMbI HE SIBMIAETCA KOHTPOSbHBIM YEPTEXOM COrMacHo
onpeaenexHntio B MOK 60079-11.

5 Npynna n TemMnepaTypHbIA Knacc NCKPOGEe30nacHOWU 3N1IeKTPUYECKON CUCTEMbI

WNckpobesonacHble anekTpuyeckme cuctembl AOMmkHbl OblTb 0THeceHbl Kk rpynne |, || unum Il B cooTseT-
ctBum ¢ MOGK 60079-0. NckpobesonacHble anekTpuyeckue cuctemsl rpynn |l v 11l B Lenom nnm nx yactm Jonx-
Hbl ObITb OTHECEHbI K COOTBETCTBYIOLLMM NOATPyMnnam.

O6opynoBaHuio B cocTaBe MckpobesonacHom anekTpudeckon cucteMsl rpynnsi |l v lll, npegHasHaven-
HOW A5 UCMOMb30BaHNS BO B3PbIBOOMNACHOW ra3oBOW UMW NblfieBoOV cpefax, OMKEH ObITb MPUCBOEH TeMMe-
paTypHbI KNacc unun JosmkHa bbiTh ykasaHa MakcMMarnbHasi Temneparypa ero noBepxHOCTU B COOTBETCTBUN C
M3K 60079-0, MBK 60079-11, MOK 61241-0 n MOK 61241-11.

MpumeyvyaHuns

1 B uckpobe3onacHbix anektpuyeckux cuctemax rpynn Il v Il nnm nx yactax nogrpynnsl A, 11B, 1IC moryT otnu-
YaTbCs OT MOArPYNM KOHKPETHOrO MCKpobesonacHOro anekTpoobopynoBaHUst U CBSI3AHHOMO 3reKTpoobopynoBaHust B
CcoCTaBe CUCTEMBI.

2 PasHble YacTy 0gHOM NCKpobe3onacHOM 3MeKTPUYECKON CUCTEMbI MOTYT OTHOCUTLCS K pasHbiM nogrpynnam (I1A,
11B, IIC). cnonb3yemoe anekTpoobopyaoBaHne MOXET OTHOCMTBCS K pa3HbiM TeMMNepaTypHbIM KraccaM U UMeTb pasHble
AvnanasoHbl TeMnepaTypbl OKpYy)XatoLLen cpeabl.

6 YpoBeHb UCKpOOGEe3onacHOM 3NeKTPUYeCKON CUCTEMbI

6.1 O6wme TpeboBaHUA

Kaxgas 4actb nckpobesonacHom anekTpuYeckon CUCTeMbI, NpegHasHadYeHHoN AN MCnonb3oBaHus BO
B3pbIBOONACHOW cpefe, AomkHa OblTb OTHECEeHa K YPOBHIO «ia», «ib» mnM «ic» B COOTBETCTBUM C
M3K 60079-11. Bca cuctema He ob6a3aTenbHO AOMKHA OTHOCUTBCS K OAHOMY YPOBHIO.
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MpumevyaHuns

1 Hanpwumep, ecnv npubop nepBoHa4anbHO OTHOCUIICH K YPOBHIO «ib», HO MpegHa3HaYeH Ans nogknoyeHms aatyim-
Ka ypOBHs «ia», Hanpumep npubop ansd namepeHns pH ¢ noaKNYEHHbIM K HEMY 30HAOM, 4acTb CMCTEMbI 4O Npnbopa OTHO-
CUTCS K YPOBHIO «ib», @ AaT4YMK N €ero COeMHEHNS OTHOCHATCS K YPOBHIO «ia».

2 Moneson npnbop C ypoBHEM «ia», MMTaeMbll Yepes cBsA3aHHOe 060pyaoBaHue C ypoBHeM «ib», paccmaTtpmBaeTcs
Kak cuctema c ypoBHeM «ib».

3 Cuctema moxeT ObITb YPOBHSA «ib» B HOpMarbHbIX YCNOBUSX SKCNyaTaLmn C BHELUHUM UCTOYHMKOM MUTAHUA, HO
NpW OTKIIOYEHWUN MUTAHUSA NPU onpederneHHbIX YCroBmax 6e3onacHocTn (MOBpeXAeHne BEHTUNALNMM), cucTema MoXeT
cTaTb «ia» Npu pe3epBHOM NUTaHWK OT GaTapein. YpoBeHb 3aluTbl ACHO ONpeaenseTcs Ans NPOrHo3Mpyembix 06CTos-
TEnbCTB.

B pasgene 13 cogepxutcsa nogpobHasa nHdopmauns 0 Heo6xXoaNMO oLeHKe NCKpobe3onacHom arek-
TPUYECKON CUCTEMBI.

6.2 YpoBeHb «ia»

Ecnu TpeboBaHusa, npeabsBnseMble K 3neKTpoobopynoBaHuIo ypoBHA «ia» (cm. MOK 60079-11),
BbIMOSTHATCA MCKPODOE30MnacHOW 3MNeKTPUYECKOW CUCTEMOW MMM YacTbio CUCTEMbI, paccMaTpMBaeMON Kak
eflMHoe Llernoe, Toraa aTa cuctemMa Mnm 4acTb CUCTEMbI AOMKHA BbITb OTHECEHA K YPOBHIO «ia».

6.3 YpoBeHb «ib»

Ecnu TpeboBaHus, npeabsBnsemMble K anekTpoobopyaoBaHuio ypoBHA «ib» (cm. MOK 60079-11),
BbIMOSTHATCA NMCKPODOEe30MnacHOW 3MNeKTPUYECKOW CUCTEMOW UMM YacTbilo CUCTEMbI, paccMaTpMBaeMOn Kak
eaunHoe Lernoe, Toraa ata cuctemMa Unm 4acTb CUCTEMbl JOMMKHA OblTb OTHECEHA K YPOBHIO «ib».

6.4 YpoBeHb «ic»

Ecnu TpeboBaHus, npeabsBnaemMble K anekTpoobopyaoBaHuio ypoBHA «ic» (cm. MOK 60079-11),
BbIMOSHSATCA UCKPOOE30nacHOW 3NeKTPMYEeCcKOn CUCTEMOW UMM YacTblo CUCTEMbI, pacCMaTpuBaeMon Kak
efuHoe Lernoe, Toraa ata cMcTemMa Unu 4acTb CUCTeMbl JOIMKHA BbITb OTHECEHA K YPOBHIO «iC».

7 TemnepaTypa oKpyxaroLieun cpeabl

Ecnun yacTb nckpobesonacHom anekTpnyeckom CUCTEMbI UK NOSTHas cMCTemMa onpeaeneHa Kak npuroa-
Hag A4ns aKennyaTauumn Nnpyu Temneparype, BoixoasLen 3a npeaensl AnanasoHa HopMansHou paboyen Temne-
paTtypbl oT MuHyc 20 °C go nntoc 40 °C, 3TO AOMKHO ObITb OTPAXEHO B TEXHNUYECKOM OMUCAHUUN CUCTEMBI.

8 CoeauHuTenbHbIe npoBoaa/kabenu, ucnosnb3yemMble B UCKpobe3onacHom
3NeKTpU4ecKom cucteme

AnekTpuyeckme napameTpbl COEANHUTENBHOIO NPOBOAA, OT KOTOPbIX 3aBMCUT MCKPODEe30nacHOCTb, a
Takke NPOU3BOOHbLIE 3TUX NapaMeTpoB AOMKHbI ObiTb onpefeneHbl B TEXHNYECKOM OMUCaHUN CUCTEMBI.
B kayecTBe anbTepHaTUBbLI B JOKYMEHTALMKN OOMKEH ObITb onpefeneH kabenb KOHKPETHOro Tuna v 4aHo
obocHoBaHMe ero npumeHeHusi. Kabenu BHelLHel MNPOBOAKM [OOJKHbl COOTBETCTBOBaTb TpeOOBaHUSIM
pasgena 9.

B cnyyae Heob6XxoouMMOCTM B TEXHUYECKOM OMUCAHWM CUCTEMBI OOMMKHbI OblTb TaKXKe onpefereHbl
OOMyCTUMBbIE TUMbI MHOTOXUITbHOTO Kabensi B COOTBETCTBUM C pa3ferioM 9, KoTopble MOryT MCMOSb30BaThCA B
KaXkgoWn KOHKpeTHOM uenu. B Tom crnyvae, ecnv 3amMblkaHus Mexay pasaenbHbIMU LENSIMU HE YYUTbIBAKOTCS, B
OOK-CXEMY CUCTEMbI U3 TEXHUYECKOrO onncaHus HeobxogMmo Ao6aBUTb NPpUMeYaHne CreayroLLero cogep-
XaHusi: «Ecnn B cocTaBe coeanHUTENBHOro Kabensa ncnosnb3yeTcs YacTb MHOMOXUITbHOrO kabensi, cogepxa-
wero gpyrme uckpobesonacHele Lenu, Heobxoanmmo, YTobbl 3TOT MHOTOXMWIbHbLIN Kabenb yooBneTBOPSAn
TpeboBaHUAM K MHOrOXuNeHomy kabento Tuna A unu B, kak onpegeneHo B MOK 60079-25 (pasgen 9).

MHoroxunbHbI kabenb, coaepXXallun Lenm Lenb YPoBHS «iay, «ib» nnu «ic», He AoMKeH coaepxaTb
NCKPOONaCHbLIX 3NEKTPUYECKUX Lienen.

MHoroxunbHble kabenu ypoBHS «ic» MOryT cogepxaTtb 6onee 4em ogHy nckpobesonacHyto Lenb ypoB-
HS «ia», «ib» nnu «ic» B 3aBUCUMOCTN OT yUnUTbIBAEMbIX NMOBPEXAEHUIA B COOTBETCTBMM C pasgenom 13.

MpumeuyaHune— [donyckaerca ncnonb3oBaHWe MHOTOXUIbHbLIX kabenen, He cooTBeTCTBYOWMX TUNy A nnu B,
ecnu bbina NnpoBefeHa OLeHKa onpeaeneHHoro CoMeTaHms Lenen Ha cooTeeTcTBue TpeboBaHnsm MOK 60079-11.

WNckpobesonacHble Lenu ypoBHS «ic» AONycKkaeTcsa pa3mellaTtb BMeCcTe ¢ MCKpobesonacHbIMK Liensmm
YPOBHeW «ia» n «iby» Tonbko B MHOroxunbHom kabene tvna A nnu B cornacHo 9.5.
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9 TpeboBaHuMA K KabensiM U MHOTOXUITbHbIM Kabensam

9.1 O6wme TpeboBaHUA

,D,I/IaMeTp OoTAEeNbHbIX MPOBOAHUKOB UMK XNJT MHOTOXUIbHbIX NMPOBOAHUKOB BO BSprBOOI‘IaCHOVI 30HEe
JOMmKeH ObITb He MeHee 0,1 MM.

B nckpobesonacHbIx Lensix AonyckaeTcs NPUMEHATb TOMbKO M30NUPOBaHHble kabenu, KoTopble Cho-
COOHbI BblAEpXaTb MPOBEPKY 3NEKTPUYECKON MPOYHOCTM N30Nnaumnmn HanpshkeHnem He meHee 500 B nepemeH-
HOro Toka unu 750 B noCTOAHHOrO TOKa.

MpumeyaHune— 3T TpebGOBaHUS HE VUCKIIOYAIOT NMPUMEHEHNSI HEUM30NMPOBaHHbIX NPOBOAHUKOB B CUrHarb-
HOWi cUCTEME, B KOTOPOI OHU AOIKHBI PACCMATPUBATLCS Kak MPOCTOE 3MEKTPOOGOpYAOBaHNE, @ He Kak COeAUHUTENbHbIN
npoBoa.

9.2 MHoroxunbHble Kabenu

PagvanbHas TonuwuHa M3onsiuMmM NpOBOAHMKA AOSMKHA COOTBETCTBOBATbH AMAMETPY MPOBOAHMKA U
MaTtepuany n3onaumm ¢ MMHMMarnbHbIM 3HadeHnem 0,2 Mm.

MHoroxunbHble kabenu OomKHbI ObITb CMNOCOOHbLI BblAEp)XaTb NMPOBEPKY 3NEKTPUYECKON NMPOYHOCTU
n3onsaunmu;

a) AeWCTBYHOLLMM 3HAYEHNEM HanpshkeHns He meHee 500 B nepemeHHoro Toka nnm 750 B nocTosiHHOTO
TOKa, NPUNOXEHHOIO Mexay BpPOHEN n/mnmn aKpaHoOM (3KpaHamm), COeOUHEHHLIMU BMECTE, U BCEMU XUMaMMU,
coeaMHEeHHbIMY BMECTE;

b) pencrtBylownm 3Ha4YeHneM HanpsikeHus He meHee 1000 B nepemeHHoro Toka nnun 1500 B nocTosiH-
HOro ToKa, MPUITOXXEHHOTO MEXAY My4KOM, COCTaBMSOLLMM OOHY NOIOBMHY TOKOBEOYLLMX Xun kabens, coean-
HEHHbIX BMECTE, 1 MYy4YKOM, COCTaBMAOLLMM OPYryto MOMOBUHY NI, COEANHEHHBIX BMECTE. OTO UCMbITAHWE HE
NPUMEHSIIOT K MHOTOXXWIbHbLIM KabensiM ¢ 3KkpaHMPOBaHHbLIMM NPOBOAHUKAMW KaXkOon u3 Lenen.

McnbiTaHns HanpskeHeM LOMKHbI ObITb BbINOMHEHbI METOAOM, YCTAHOBMEHHbLIM B COOTBETCTBYIOLLEM
cTaHgapTe Ha kabenb unu cornacHo M3K 60079-11.

9.3 dnekTpuyeckue napameTpbl Kabenewn

[ns Bcex ncnonb3yembix B MCKpobesonacHo cucteme kabenemn ux anektpuyeckue napameTtpbl Coun L
unu C, n L /R, [OMXHbI onpeaenatbcs B COOTBETCTBUM C NepedncneHmsamu a), b) unm c):

a) Havbonee HebnaronpusATHblE 3aNEKTPUYECKUEe NapamMeTpbl, yka3aHHble U3roToBUTeNeM Kkabens;

b) anekTpuyeckne napameTphbl, onpeaensieMble NyTeM 3aMepoB, BbIMOMHEHHbIX HA 06pa3Le MeToaoM
onpegeneHns COOTBETCTBYIOLLMX NapaMeTpoB, NpMBeaeHHbIM B MpunoxeHun G;

c) 200 n®/m un 1 MKIH/M UK 3HaYeHMe OTHOLLIEHMS MHOYKTUBHOCTU K conpoTuaneHutio (L /R;), nonyyeH-
Hoe geneHvem 1 MKIH Ha yka3aHHOEe U3roToBUTENEM CONPOTUBIIEHNE KOHTYpa Ha 1 M ANWHbI, Korga B coeaun-
HEeHWM 3a4eNCTBOBaHbl 2 UNN 3 XWMbl MOHTaXHOrO Kabens 0BbIYHOM KOHCTPYKUMK (C 9KpaHOM unn 6es).
B kauectBe anbTepHaTMBbI ANA 3Ha4eHUn Toka Ao I, = 3 A gonyckaeTtcs Ucrnonb3oBaTth oTHoweHue L /R,
paBHoe 30 MK H/OM.

Mpun ncnonesosaHuu cuctemsl FISCO nnu FNICO TpeboBaHusa k napameTpam kabenst 4OMMKHbI COOTBET-
CTBOBaTb NPUINOXEHMIO |.

9.4 lMpoBoasme 3KpaHbI

Tawm, rge npoBoasLMe 3KpaHbl 06ecnevmBaroT 3alnTy OTAENbHbLIX MCKPODE30NaCHbIX SMNEKTPUYECKNX
uenen, YTobbl NPeAoTBPaTUTL UX CIyYanHOE cCoeaUHEHWE OPpYT C APYrOM, TakmMe 3KpaHbl AOMKHbI MOKPbIBATb
He MeHee 60 % HapyXHOW NOBEPXHOCTU Kabensi.

9.5 Tunbl MHOTOXUNbHBLIX Kabenen

9.5.1 O6wue TpeboBaHUsA

MHoroxunbHble kKabenu AormkHbl ObiTb OTHECEHbI K TUny A, B nnu C. lNoBpexaeHus, KoTopble OOMKHbI
NMPVMHUMATBCS BO BHMMaHUE B MHOTOXUITbHbLIX Kabensix, NCnonb3yembix B MICKPOOGE30MacHbIX 3MEKTPUYECKNX
cucTemax, 3aBUCSAT OT Tuna ncnonb3yemoro kabens. Tunbl kabenen ykasadbl B 9.5.2, 9.5.3 1 9.5.4.

He gonyckaeTcst NnpMeHeHNe MHOFOXMUITbHbIX kabenewn, He COOTBETCTBYOLLMX TpeBOBaHNSAM K TuMy A,
B unu C.

9.5.2 Kabenb Tna A

Kabenb, koTopbI cooTBETCTBYET TpeboBaHmaM 9.1, 9.2 n 9.3 n umeeT NpoBoAsiLLME 3KpaHbl, obecneyn-
BalLLMe MHOMBMAYANbHYH 3aLLMTy KaXaon nckpobesonacHowm Lenu cornacHo 9.4.
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9.5.3 Ka6enb Tuna B

CTraumoHapHbIn kaberb, KOTOPbIN HaAEeXHO 3aluLLEeH OT NOBPEXAEHUN, yaoBneTBopsieT TpeboBaHm-
am 9.1, 9.2 n 9.3 n, Kpome TOro, MakcumMarsbHoe HanpshxkeHne U, HM odHON U3 Lenen kabens He npesbllla-
eT 60 B.

9.5.4 Ka6enb Tvna C

KabGenb, KoTopkIln cooTBeTCTBYET TpeboBaHmnsam 9.1, 9.2 n 9.3.

10 KoHueBas 3apenka Kabenen nckpobe3onacHbIX INEeKTPUYECKMX Lienewn

WNckpobesonacHble crucTeMbl, B KOTOPbIX UCMOMb30BaHbl pacnpeaenutenbHble Kopobku nnu wkadbl Ans
KOHLLeBOW 3afernku nckpobesonacHbix Lenen, JOMKHbI COOTBETCTBOBATb TPEOOBAHUSAM K 3aXXMMam COeaUHM-
TernbHbIX YCTPONCTB ANSA NOAKMIoYEeHNst BHELWHMX Lenen cornacHo MOK 60079-11.

11 3asemneHue u coegnHeHne NCKpobe3onacHbIX CUCTEM

Kak npaBuno, nckpobesonacHas Lienb JOIMKHA OblTb NOSTHOCTLIO N30MIMPOBaHAa UMK 3a3eMrieHne OOMK-
HO ObITb BbIMOSTHEHO B OOHOW TOUKE, XeNnaTelbHO BHE B3pbIBOOMNACHOMN 30HbI. TpebyeMbiii ypoOBEHb N30NALNN
(kpOome OOHOW TOYKM) AOIMKEH PacCUYNTbIBATLCS TaK, YTOObI BblAEPXKMBATb UCMbITAHNE CONPOTUBIIEHMS N30NS-
uum HanpsbkeHnem 500 B B cOOTBETCTBMM C TPEOOBAHMSAMMU K 3NIEKTPUHECKON MPOYHOCTU U30NALMN COTTacHO
M3K 60079-11. Ecnu 3710 TpeboBaHMe He BbIMOHAETCS, TO LieNb AOSMKHA paccMaTpmuBaTbCs Kak 3a3eMIleH-
Hasi B AaHHOW Touke. [lonyckaeTca 6onee ogHOro 3a3emseHns B LIENn, ECNN OHa ranbBaHUYeCKN pasgeneHa
Ha noguenu, kaxaas U3 KOTOpbIX MMEET TONbKO OfHY TOYKY 3a3eMIeHNs.

OKpaHbl 4OMKHbI ObITb 3a3eMIEHBI UM NOACOEANHEHbI K YAacTAM KOHCTPYKLMKN, HE HaXOAsLWUMCS Nosa
HanpsikeHnem, B cooTBeTCTBUM C TpebosaHusmu MOK 60079-14. Ecnn cuctema npegHasHadeHa nnsd
NCNOMNb30BaHUA B YCTAHOBKE, B KOTOPOW BO3MOXHAa 3HaunTenbHas pasHuua noteHuyuanos (6onee 10 B) mex-
Oy KOHCTPYKUMEN U Lenbto, NpeanodyTutensHee MCnonb3oBaTth LEenb, raribBaHUYECKN U30MMPOBAHHYK OT
BHELUHWX BO34ENCTBUI, TaKMX Kak MIBMEHEHMS HYNEBOrO MNOTEHLMana Ha HEKOTOPOM PaCCTOSIHUMN OT KOHCTPYK-
uun. TpebyeTcsa ocobas OCTOPOXKHOCTb, ECNM YaCTb CUCTEMbI NPeAHa3HayYeHa s NpyMeHeHus B 30He Krac-
ca 0 mnn 30He knacca 20 wnNn ecnm cucteMa MMEEeT O4YeHb BbICOKAA YPOBEHb 3alUnUTbl, YTOObI
COOTBETCTBOBaTb TPEHOBAHUAM K YPOBHIO B3pbiBOOEe3onacHocTn obopygoBaHusa Ma.

B TexHM4YecKkoMm onucaHum cuctembl JOIMKHO ObiTb yKa3aHo, Kakas To4YKa UM TOYKM CUCTEMbI NpeaHas-
HayeHbl ANs 3a3emnieHnst nckpobesonacHbix Lienen, a Takke cneynansHble TpeboBaHUSA K TaKOMy coenHe-
HUIO. DTO MOXET ObITb BbIMOMHEHO C MOMOLLbIO AobaBneHus ccbinok Ha M3K 60079-14 B TexHu4yeckoe
onucaHne CUCTeMbl.

MpunmedyaHune— TpeboaHma MIK 60079-14 He pacnpOCTpaHATCA Ha 3NEKTPOYCTAHOBKM B LLAXTaX, B KOTO-
pbIX BEPOSATHO NPUCYTCTBUE PYLOHUYHOTO rasa.

12 3awmTa OT rpo30BbIX pPa3psnaoB U APYrMX NepeHanpsXXeHUn

Ecnu aHanus pucka nokasblBaeT, YTO YCTaHOBKa B BbICOKOW CTENEHN YyBCTBUTENbHA K rPO30BbIM pa3psi-
AaM Unv gpyrum nepeHanpskeHnsaMm, crieqyeTt NPUHSATb Mepbl NPeAOCTOPOXKHOCTU ANS UCKIIOYEHWNS BO3MOX-
HbIX OMacHOCTEeN.

Ecnu yacTb nckpobesonacHow Lenu yctaHoBneHa B 30He knacca 0 Takum obpasom, 4TOo cyllecTByeT
PUCK BO3HWKHOBEHWNS ONACHbLIX MW NPUYNHAIOLLUX NOBPEXOEHUS pa3HOCTEN NoTeHLManos B 30He kracca 0,
HeobX0AMMO YyCTaHOBUTb YCTPOWCTBO 3aLLMThl OT NepeHanpsixeHus. 3almta oT nepeHanpsxeHns Heobxoam-
Ma MEXAY KaXKOOoM XKUnow kabens, BKIoYas 9KpaH, U KOHCTPYKUMEN, eCIW XKurna He NoACOeANHEHa K KOHCTPYK-
uun. YCTPOWCTBO 3alUMTbl OT nepeHanpsXeHns OOMKHO ObiTb YCTAHOBIIEHO C BHELUHEW CTOPOHbI, HO Kak
MOXHO OnvKe K rpaHuLe 30HbI knacca 0, xxenaTtenbHO Ha pacCcTosiHuM He 6onee 1 M.

3awmTa oT nepeHanpsikeHns ans obopyaoBaHWs, YCTAHOBIIEHHONO B 30Hax Knaccos 1 v 2, AorkHa
ObITb COCTABHOW YaCTbio KOHCTPYKLMN CUCTEMbI ANS MECT C BbICOKON OMaCHOCTLIO NMepeHanpsKeHus.

YCTPONCTBO 3allnTbl OT NepeHanpsKeHns A0IMKHO OblTb CNOCOOHO OTBOAWUTL MUHUMASIbHBIN MUKOBbIN
pa3psaHbiv ToK, paBHbin 10 KA (umnynsc 8/20 mkc B cootBeTcTBUM ¢ MOK 60060-1 3a 10 onepauwuin). MuHu-
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ManbHas nnoLlaab NonepeyHoro cedeHns coeguHeHns Mexay 3alUTHbIM YCTPONCTBOM U MECTHOWN KOHCTPYK-
Lmeit forkHa 6bITh pasHa 4 MM2 meaun. Kabenb Mexay nckpobesonacHsiM 060pyaoBaHeM B 30He knacca 0 v
YCTPONCTBOM 3aLLnTbl OT NepeHanpsXXeHnst JOMMKEH yCTaHaBNMBaTbLCSA TakuM 06pa3oM, YTOObI OH Obin 3awm-
LeH OT MorHuK. Jlioboe yCTPOMCTBO 3aluTbl OT NepeHanpsbkeHns, nogcoegmHeHHoe K nckpobesonacHom
uenu, AOIMKHO MMETb B3PbIBO3aLLMTY, COOTBETCTBYIOLLYIO NpearnonaraeMomMy MecTy NpUMEHeEHMS.

CuunTaeTcs, 4YTO UCMOMb30BaHNE OrpaHNYNTENEN NepeHanps>XeHnsi, KoTopble obecneynBatoT coeanHe-
HMEe Lienn 1 KOHCTPYKLUUM C MOMOLLIbIO HENTMHEWHBLIX YCTPONCTB, TaKMX Kak ra3opaspsigHble Namrbl 1 Nonynpo-
BOAHMWKN, HE HapyLLlaeT NCKpobGe3onacHOCTb Lienu, ecriv Npy HopmarnbHOW paboTe TOK, NpoTeKatoLWwmin Yepes
3TOT orpaHn4nTenb, MeHblle 10 MKA.

MpumedyaHue— EcnuucnblTaHie CONPOTUBNEHNS U30NALMM NPy HanpsbxeHn 500 B npoBoanTCs B MOMHOCTLIO
KOHTPONMUPYEMbIX YCIOBUSIX, MOXET NOTPeOOBaTLCS OTKMIOYEHNE OrpaHUYUTENEN NepeHanpsiXeHnin, YTOObl OHW He 1cKa-
Xanw pesynstaT U3mMepeHusl.

MNMpyMeHeHe METOA0B OrPaHUYEHMS NepeHanpsKeHUst B UCKpobesonacHbIX cucTemMax JOSKHO OCHOBbI-
BaTbCA Ha AOKYMEHTANbHO NOATBEPKAEHHOM aHanuse OeUCTBUSE HEMPSIMOrO MHOTOKPaTHOMO 3a3eMSIEHUS C
y4eTOM KpUTEPUEB, ONpeaerneHHbIX Bbilwe. Mpu oueHke UCKpobe3onacHom cucTeMbl HEOBX0AMMO YUnThIBaTL
€MKOCTb U MHAYKTUBHOCTb OFpaHnYnTEnei nepeHanpsikeHmst.

B npunoxeHun F npuBedeHbl CXeMbl HEKOTOPbLIX TUMOB KOHCTPYKUUWM 3aLUMTbl OT NepeHanpsikeHns
Nckpobe3onacHoOm CUCTEMBI.

13 OueHka uckpobesonacHom cuctTembl

13.1 O6wme TpeboBaHuUA

Ecnn B coctaB cuctembl BxoguT oOopygoBaHMe, KOTOpPOE He COOTBETCTBYeT TpeboBaHuaM
M3K 60079-11, cuctemy Heo6xo4MMO OLIEHUTbL Kak eQUHOE Lienoe, kak ecrnim 6bl 310 6bino yctponcteo. Cuc-
TEMY YPOBHS «ia» OLLEHUBAKOT B COOTBETCTBUM C KPUTEPUAMM K YPOBHIO «iay, M3rnoxeHHbiMyM B MOK 60079-11.
Cuctemy ypoBHSA «ib» oueHMBaAOT B COOTBETCTBUM C KPUTEPUAMM K YPOBHIO «ib», N3NOXEHHbIMM B
M3K 60079-11. Cncrtemy ypoBHS «iC» OLIlEHMBAIOT B COOTBETCTBUN C KPUTEPUSIMU K YPOBHIO «iC», N3MOXEHHbI-
mMu B MOK 60079-11. B gononHeHne K BHYTPEHHUM MOBPEXOEHNSIM YCTPONCTBA HEOOXOOUMO TaKKe YYUTbI-
BaTb NOBPEXAEHNS BO BHELLHEN NPOBOAKE, NepedncrieHHole B 13.4.

MpumedyaHune— O4eBUOHO, HYTO YYET MOBPEXKAEHWN B CUCTEME B LIENOM ABIISETCA MEHEE XXECTKOW MEPOM, YEM
yUeT NOBpEeXAEHUIN Kaxaon eauHULbl 060pyaoBaHUs, TEM HE MEHEe CUMTaETCsl, YTO Takon y4eT obecneynBaeT npuemne-
MblIli ypoBeHb 6e3onacHoCTy.

Korga nmeeTtcsa B Hanuumm Bcst Heobxoanmas nHgopmMaums, onyckaeTcs MPUMEHSATb y4eT noBpexage-
HUWA NS CUCTEMbl B LIEeNoM, AaXe ecrniv ucnonb3yeTcs obopyaoBaHMe, COOTBETCTByLWee TpeboBaHMsAM
M3K 60079-11. Takoe pelLeHne ABNSAETCA anbTepHaTMBON 6onee 4acTo NPUMEHAEMOMY MPOCTOMY CpaBHe-
HMIO BXOOHBIX M BbIXOOHbIX XapakTepUCTMK OTAENbHO OLEHEHHOrO MInM UCMbITaHHOro obopyaoBaHus. Ecrnin
cMcTeMa BKIoYaeT B cebs TONbKO OTAENbHO OLIEHEHHOE UMM UCMIbITAHHOE 000pyA0BaHWE, COOTBETCTBYOLLIEE
TpeboBaHuam MOK 60079-11, HeoOxoaMMO NokasaTb COBMECTUMOCTb BCErO 000pYyA0BaHMUS, BXOLSALLENO B
cocTtaB cucTeMsl. [MoCKoNbKY BHYTPEHHUE HEUCTIPABHOCTN 060PYA0BaHMS YKe ObINn y4TeHbl, HET Heobxoaum-
MOCTU UX y4nUTbIBaTb elle pa3. Ecnu cuctema cogepxut eaUHCTBEHHbIM MCTOYHUK MUTaHUS, BbIXOAHbIE Napa-
METPbl MUCTOYHMKA Y4YMTbIBAOT BO3MOXHbIE pa3pbiB, 3akopayuMBaHWe U 3a3eMSieHue BHeLUHero
coeanHNTenbHOro kabens, n cnegoBaTenibHO AOMOMHUTENBHO 3TU NOBPEXAEHUS Y4nTbiBaTbh He TpebyeTcs.
B npunoxeHun A cogepxunTcsa nogpobHas nHpopMaLms o oueHke NpoCTbiIX MCKPOBEe30nacHbIX CUCTEM.

Ecnu cuctema cogepxut 6onee ogHOro IMHENHOIO UCTOYHMKA NUTaHUSA, Torda Heo6X04MMO OLIEHUTb
KOMOVMHMPOBaHHOE AENCTBUE NCTOYHMKOB NMUTaHMs. B npunoxeHun B nokasaHo, kakasi oLeHKa 4OrmKHa npo-
BOAMTbLCA ANs Hanboree YacTo BCTPEYaLLMXCA KOMOMHALNA NCTOYHMKOB.

Ecnun nckpobesonacHas cuctema CogepXXmMT HECKOSIbKO MCTOYHMKOB MUTaHMSA Y OAWNH UM HECKOJSTbKO 13
3TUX UCTOYHUKOB HENMUHEWHbIE, METO OLEHKWN, NPUBEAEHHBIN B NPUNOXEHUU B, He MOXeT BbiTb NPUMEHEH.
B npunoxeHun C gaHo pasbsCHEHWE, KaK BbINOMHWUTL OLEHKY CUCTEMbI AN1S Takoro Tuna nckpobesonacHom
CUCTEMBI, KOrga KoMOMHaLmMsa NCTOYHNKOB BKIIOYAET OAVH HEMNMWHENHbBIA UCTOYHUK MUTaHKWS.

Ha pucyHke 1 npuBegeHa cxema OueHKN CUCTEMBI.
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OueHnTtb
nckpobesonacHyto
cucTemy
Y
O6opynoBaHue Het MpumeHATb
COOTBETCTBYET > NPUHLMMbI
M3K 60079-11 MO3K 60079-11
Oa
Wcnonb3yetcs Ja BbinonHats
TOMbKO OAWH »| pekomeHoAUMN e
WCTOYHUK NUTaHWA? npunoxenus A
Het

Ja BbinonHAaTb

Bce UCTOYHUKM , 1 pekomeHgaum e
NMUTaHNA NUHENHbIE? npunoxeHus B

Het

Vicnonb3oBaTb

MHCTPYKLNM CocTaBuUTb

> 13 npunoxenus C Y - TeXHu4eckoe
nvnu nony4nTe onucanve

KOHCYNbTaUMIO

cneljyanucra cncTeMbl

PucyHok 1 — Cxema OLIEHKM cuCTEMBI

13.2 MpocToe anekTpoobopynoBaHue

Bblkntouartenu, 3aXumbl, COeanHUTENbHbIE KOPOOKM 1 LUTENCENbHbIE pa3beMbl, COOTBETCTBYHOLLNE Tpe-
6oBaHuam M3IK 60079-11, nonyckaeTcs 4ob6aBnAThL B cuctemy 6e3 M3aMeHeHus pesynbTaTta oueHkn besonac-
HocTW. HeobxoamMMo y4nTbiBaTb BO3MOXHbIE TEMMOBLIE BO34ENCTBUS HA NpocToM obopyaoBaHumn. Korga B
cuctemy JobaBnsaT gpyroe NpoCToe 3ekTpPoobopyaoBaHME, COCTOSILLLEE U3 KOMIMOHEHTOB, HaKanIMBaKLmMxX
3HEepruo, Hanpumep KOHAEHCATOPOB UK Apoccenen B cootBeTcTBMM ¢ MOK 60079-11, npu oueHke 6e3onac-
HOCTN HEOOXOAMMO Yy4YMTbIBaTb MX AMEKTpUYEecKMe napameTpbl. TUnoBasi CUCTEMA, B KOTOPOW NPUMEHEHO
npocToe anekTpoobopyaoBaHue, NpMBeAEHA HA PUCYHKE 2.

Ecnu npoctoe obopynoBaHMe MOXET COCTOATb U3 HECKONBbKUX OTAENbHbIX MCKpOOe3onacHbIX Lenen,
Hanpumep BHYTPEHHWE COeaUHUTENbHble YCTPOWCTBA, LUTENCerbHbIe pasbeMbl UMM PE3UCTUBHLIA TEPMO-
MEeTp C OTAENMbHbIMM OOMOTKaMWU CONPOTUBIEHNS, TO HEOOXOOUMO NPUMEHSTL TPeOOBaHMSA K pasgeneHusam
M3K 60079-11. Ecrniv oHM He COOTBETCTBYOT TPeOOBaHMSIM, TO COEAMHUTENBHbIE LLleNu JOMKHbI OLLEeHMBATbCA
Kak oTaenbHas uckpobesonacHasi Lensb.
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s

/2
/

s

BapbiBoonacHas 30Ha HeB3pbiBOONacHas 30Ha

1 — cepTucmumpoBaHHoe nckpobesonacHoe obopynoBaHue; 2 — cepTudununpoBaHHoOe CBsA3aHHOe uckpobesonacHoe obopyaoBaHue;
3 — kabenb; 4 — nNpocToe anekTpoobopyaoBaHne

PucyHok 2 — TunoBas cuctema ¢ npyMeHeHWeM NpocToro arnekTpoobopyaoBaHus

13.3 OueHka MHOYKTUBHLIX Lieneun

Ecnu uHOYyKTUBHOCTL U CONPOTMBIEHE 060pYyA0BaHMS OAHO3HAYHO ONpPeAEneHbl Ha OCHOBAHWUM TEXHN-
YecKoW LOKYMEeHTaLMM Unn KOHCTPYKLUUK, Torga 6e30nacHOCTb MHOYKTUBHbBIX aCNeKTOB, COCTaBMSIIOLLNX CUC-
TeMbl, O/MKHa ObITb NOATBEPXAEHa CNOocob6oM, NpMBEAEHHBLIM B NPUNoXeHun D.

13.4 MNoBpexaeHUsa MHOrOXUITbHbIX Kabernewn

13.4.1 Tuvn MHoOroXxunbHbIX Kabenen

MoBpexaeHusi, KoTopble HEOOXOAMMO YYUTLIBATb AN MHOTOXWUIbHbIX Kabenen, MCnonb3yemblx B
NCcKpoOe30onacHbIX ANEKTPUYECKMX CUCTEMAX, 3aBUCST OT TUMNa ncnonb3yemoro kabens. B cnegytowmx nog-
pasgenax npusefeHa nogpobHast MHpopMauus o NoBpexaeHnsx kabensi, KOTopble HEOOXOAMMO YYUTbIBaTb
ans kabens kaxgoro Tuna.

13.4.2 Kabenb Tvna A

Huvkakne noBpexgeHus mexagy LensiMy He y4YuTbIBaloT, ecnu kabernb cooTBeTcTByeT 9.5.2.

13.4.3 Ka6enb Tna B

Hukakne noBpexaeHus Mexay LensiMm He YYnTbIBakoT, ecnn kabenb cooTBeTcTByET 9.5.3.

13.4.4 Kabenb Tvna C

KomOurHaumst noBpexxaeHun, cocTodast U3 ABYX KOPOTKMX 3aMblKaHUA MeXay NPOBOAHMKAMMU U OOHO-
BPEMEHHO Pa3oMKHYTON Lilenu 40 YeTbIpex NPOBOAHMKOB, co3aatoLLiast Hambornee HebnaronpusaTHbIE YCNoBus,
ecnu kabenb cooTBeTcTBYET 9.5.4.

Bce uenu B MHOroXurnbHOM kaberne, noaBepXeHHOM MOBPEXAEHWI0, AOMKHbI UMETb YPOBEHb Lieni
CaMOro HU3KOro YPOBHSI.

13.5 MpoBepKU N NcnbITaHMA TUNA

Ecnu TpebyeTcss npoBeCTM NPOBEPKM WU/ UCNBbITAHUSA Tuna, YTobbl YCTAHOBUTL B AOCTAaTOYHON In
Mepe 6e3onacHa cuctema, HeobXoANMO NPUMEHATb MeToabl, onpeaeneHHbie B MOK 60079-11.

14 MapkupoBka

Bce YCTpOVICTBa B COCTaBE CUCTEMbI AOIMKHbI ObITb NErKO Vlﬂ,eHTI/I(*)I/ILI,VIpyeMbI. MwHumansbHoe Tpe6OBa-
HME COCTOUT B TOM, 4YTOObI ferko npocrnexmnBanocCb COOTBETCTBYHLEE TEXHUYECKOE ONMnCaHne CUCTEMbI.
OavH un3 npnemMnemMblXx MeToL0B — yKa3daHMe HOMepa KOHTYpa U3MEepUTESIbHOro r|pl46opa, no3BosiAoLLEero
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NOEeHTUDULMPOBATL AOKYMEHTAaLMIO, OTHOCALLYIOCS K 3TOMY KOHTYpPY, B KOTOPOW, B CBOIO ovepefb, yKasaHo
TEXHUYECKOe OnmcaHue CUCTEMBI.

Ecnu cuctema oueHuaetcsa B cootBeTcTBUM ¢ MOK 60079-11, kaxgas eavHuua obopygoBaHus on-
XHa BbITb NPOMapKnpoBaHa B COOTBETCTBUM C 3TUM CTaHAaPTOM.

15 lMpeponpeneneHHble CUCTEMBI

Cuctema u Bce ee nHamBuayarnbHble KOMNOHEHTLI MOryT BbiTb 3apaHee onpeaeneHbl U OLeHEHbI Taknum
obpasom, 4Tobbl coeguHEHNE OTAENbHbBIX KOMMOHEHTOB M kabenen 6bi0 4OCTAaTOYHO XOPOLUO M3BECTHO U
TpeboBaHUs K OLeHKe MO HACTosLLEMY CTaHaapTy ynpouweHbl. O4HON U3 Takux npeaonpeneneHHbIX CUcTeM
asnsieTca cuctema FISCO. OueHka cuctembl FISCO npuBeaeHa B npunoxeHum .
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MpunoxeHne A
(cnpaBo4HoOe)

OueHKa NpocTon NCKpOo6Ge3onacHOM CUCTEMbI

BonbLIMHCTBO McKpobesonacHbIX CUCTEM — MPOCTbIE CUCTEMbI, CoAepXallme OAMH UCTOYHMK NUTaHWS B CBA3aH-
HOM 311eKTpo06opYyA0BaHMN, MOAKTIOYEHHOM K OQHOMY YCTAHOBIEHHOMY Ha MeCTe aKcnyaTauum ycTporucTay. B HacTos-
wem cTaHgapTe ANS MOSICHEHWS MeToda OLEHKM ucrnonb3oBaHa KOMOWHaUMA TemnepaTypHOro gatyvka u
nckpobesonacHoro nHTepdenca, npuBedeHHbIX B NpunoxexHun E.

McxopHoe TpeboBaHue 3aknioyaeTcsi B TOM, YTOObI yCTaHOBUTL AaHHbIe 0 6e30MacHOCTH ABYX YCTPOWCTB B Lienu.
OTW AaHHble nyylle B3ATb U3 KONun cepTudmkaTa, MHCTPYKLMIA NN KOHTPOMBHOIO YepTexa, KoTopble A0MmMKHbI ObiTb 4OC-
TynHbI pa3paboTymky cuctembl. B 4yacTHOCTU, MpU MPOEKTUPOBAHUN CUCTEMbBI AOMKHbI ObITh Y4TEHbI Ntobble cneLmansHble
ycnosus npumMmeHeHuns. MiHdopmMauus, KOTopyo He06X0AUMO NEPEHECTU Ha YepTexX CUCTEMbI, onpeaenseTcs Heobxoau-
MOCTbH YETKOro 060CHOBaHWS OLLEHKMN CUCTEMbI 1 A0IMKHA OblTb OTHOCMTENBHO NPOCTON ANA CO3AaHNS YepTexa KOHKpeT-
HOW YCTaHOBKM MO 3TOMY CMPaBOYHOMY YepTEXY.

CoBMeCTUMOCTb ABYX YCTPOWCTB yCTaHaBNMBAlOT CPaBHEHNEM AaHHbIX AN KaX4oro yCTponcTBa.

[Mopsgok Takom OUEHKM CreayroLnii:

a) CpaBHuTb rpynnel obopygoBaHus. ECrim oHn pasHble, TO rpymnna cucTembl onpeaenseTcs HavMeHee YyBCTBU-
TenbHoW noarpynnow. Hanpumep, ecnv ogHo ycTponcTBo oTHocuTes k nogrpynne |IC, a apyroe — k noagrpynne |IB, To Bcs
cuctema otHocutca k nogrpynne 11B. OBbIYHO MCTOYHMK NUTaHUSA, cepTUgULMpoBaHHbI Kak |IC, nMeeT gonyctumble
BbIXOAHbIE NapameTpsbl (Lo, C0 "n LO/RO) ans nogrpynn 11B v [IA. Ecnn ncnone3ytoTtcsa 3Tn 6onee BbICOKME 3HAYEHUS, TO
ncnonb3yemMble napaMeTpbl ONpeaensoT rpynny CUCTEMbI MO ra30BON CMECH.

b) CpaBHUTb ypoBHU. ECn OHM pa3Hble, TO CUCTEMA NPUHMMAET CaMblii HU3KUIA YPOBEHb B3PbIBO3ALLNThI AN 3TUX
OBYX YCTPONCTB. [103TOMY, €Cnn 04HO YCTPOMNCTBO OTHOCUTCSH K YPOBHIO «ia», a Apyroe — K yPOoBHIO «ib», TO 1 BCS cuctema
OTHOCUTCS K YPOBHIO «ib». ICTOYHMK NUTaHWS, cepTudmrumpoBaHHbIv Kak «ib», ByaeT nmeTs napameTpbl, 4ONYCTUMblE ANs
NPUMEHEHMS B LIeNsiX YPOBHS «iCx». ECriv npn npoekTMpoBaHnm CUCTEMbI UCMONb3YIOT 3TW 60oree BbICOKNE 3Ha4YEeHNs, cucTe-
MY OTHOCST K YPOBHIO «iC».

c) OnpegenuTb TemnepaTypHbIN Knacc 060pyaoBaHMs, yCTaHaBNMBaeMOro BO B3pbIBOONACHOW 30He. TemnepaTyp-
HbIN Kracc yCTPONCTBa MOXET ObiTb PasHbIM AMst PasHbIX YCroBuUi NpumMmeHeHns (06bl4HO AN pa3HoW TemnepaTypbl OKpy-
xatowlen cpedbl unu U, I, n P), n Heobxoammo BeIGpaTh 1 3anucartb COOTBETCTBYIOLWMI Knacc. CrneayeT NOMHUTb, YTO
TemnepaTypHbI Knacc umeeT obopyaoBaHue, a He cuctTema.

d) 3anucatb AoNyCTUMBIV AnanasoH TemnepaTypbl OKpyXatoLlen cpefbl KaXaoro yCTponcTBa.

e) CpaBHUTbL BbIXO/IHbIE NapaMeTpbl UICTOYHMKA NUTaHNA — HanpsixeHue (U,), Tok (/) n MoLHOCTb (P,) € BXOAHbI-
MU napameTpamu ycTpoictsa (U;, [, u P,). BbixoaHble napameTpbl He AOIKHbI NPEBbILLaTh COOTBETCTBYIOLWMX BXOAHBIX
napameTpoB. IHorga 6e3onacHOCTb YCTPOMCTBA NOMHOCTLIO OnpeaeneHa ToNbKo O4HUM 13 3TUX napaMeTpos. B aTom cny-
Yae HeykadaHHble napameTpbl He MMEIOT 3HaYeHus.

f) OnpegenuTtb gonycTumble NnapameTpbl kabens.

Jonyctumasn emkocTb kabenst (C,) — 3To AoNyCTUMAsA EMKOCTb MCTOYHUKA NuTaHus (C,) MUHYC 9thdheKTUBHAs BXOA-
Has emkocTb yctponctaa (C;),To ectb C, = Cy — C;.

JonycTumoe sHauyeHVe UHOYKTMBHOCTM kabens (L) — 3T0 fonyCTMMOe 3Ha4YeHNE UHAYKTUBHOCTW UCTOYHMKA NMUTa-
HuA (L) MMHYC 3HaYeHne adeKTUBHOM MHAYKTUBHOCTU yCTpomncTea (L), Toectb L, =L, —L;.

Hdonyctumoe oTHowenve L/R ans kabensa (L /R,) nerko onpeaennTs npu yCroBum, YTo BXogHas MHAYKTMBHOCTb
ycTponcTBa Hu4TOXHa Mana (L; meHee 1 % L ). Toraa sHaueHve L /R, NpMHAMaIOT paBHbIM 3HadYeHuto L /R ncTodHmka
nuTaHus. ECnv uHAYKTMBHOCTb YCTPOMCTBA 3HaUMTENbHAs, TO JOMYCKaeTCs NPUMEHSTb ypaBHeHUe B npunoxenun D ans
pacyeTa JonycTUMOro 3HadeHns L /R B cryyae Heob6xoamumocTu. 3To TpeboBaHne BCTpeYaeTcs peakKo.

B3aumopencTere MHAYKTMBHOCTM U EMKOCTN CUCTEMbI MOXET NMOBLICUTb PUCK UCKPEHWS, COCOBHOrO Bbi3BaTh BOC-
nnameHeHve. 3T0 KacaeTcs NOCTOSAHHOM MHAYKTUBHOCTM M EMKOCTHU, @ He pacnpeaeneHHbIX napameTpos kabens. Cnego-
BaTesibHO, B TEX PEIKMX CryyasiX, Korga cocpefoTOUEHHast UHAYKTUBHOCTb (CyMMa 3Ha4eHUI L; MICTOYHMKA M YCTPONCTBA) U
COCPEefoTOYEHHAs! EMKOCTb (CyMMa 3HaueHun C; UCTOYHMKA NMUTaHNS 1 YCTPOWCTBa) OAHOBPEMEHHO COCTaBNAT Gonee
1 % COOTBETCTBYIOLUMX BbIXOAHbBIX MAPaMeTPOB UCTOYHMKA MUTaHusA L 1 C, 3Ha4eHNs OOMNYCTUMBbIX BbIXOOHbIX NapameT-
poB crieayeT pasaenuTb Ha ABa. OaHaKo MakcMaribHOe 3Ha4YeHVe BHeLIHen eMKocTu C ), nony4eHHoe npy npuMeHeHun
AaHHOro MPOCTOro npasuna, AOMKHO ObITb OrpaHNYeHO MakcumarnbHbIM 3HaveHem 1 Mk® ans rpynnel [1B 1 600 HO ans
rpynnbl [IC. Takoe CHWKeHne BbIXOAHbIX NapaMeTpoB NPUMEHSAETCH B PeAKUX CIyYasX, MOCKOMNbKY KpanHe pefKo BXOAHbIE
napameTpbl UHAYKTUBHOCTU M €MKOCTU YCTPOWCTB BbIBAOT OAHOBPEMEHHO 3HAUMO Benukn. HYacTo sHaueHns L u C,uctou-
HVKa MMTaHUS He YKa3aHbl B TEXHUYECKNX JOKYMEHTAX, 1 B TaKMX Cyvasix 4ONyCKaeTCsA CYUTATh UX HAYTOXHO Manbimn. HeT
HeobXoAMMOCTM NPOBEPKN AOKYMEHTauMn no 6e30MacHOCTM Ha CyLeCTBYIOLUMX YCTaHOBKaX B COOTBETCTBMWN C 3TUM
nocnegHum TpebosaHnem. OgHaKo HOBbIE OLIEHKM crieayeT NPOBOAUTL C YHETOM Takon BO3MOXHOCTMU.

Heobxognmo npoBepuThb, 4TOObI 3HaYeHNe COCPefOTOYEHHOW EMKOCTU UM UHAYKTUBHOCTM ObIno meHee 1 % cooT-
BETCTBYIOLLUMX BbIXOAHbIX NapaMeTpoB. Ecnv aTo Tak, nepBoHavanbHbIN pacyeT npaBunbHbIn. Ecnv ogHoBpemeHHo oba
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napametpa coctasnsaioT 6onee 1 % BbixoAHbIX NapameTpoB C, 1 L, To cucTeMa [0mkHa ObiTb YyMeHbLUeHa Ha Koo du-
UMEHT aBa.

ECnmn ncToYHMK nuTaHnsa cepTUdULMPOBaH Kak «ia» unu «ib», To gonycTumble BoixoaHble napameTtpbl L, C oL /R,
onpenensiT ¢ npuMmeHeHeM koadduumneHTa 6esonacHocTy 1,5. ECnmn Takon MCTOYHMK MMTaHMS NPUMEHSIIOT B LIEMM «iC»,
TO AOMYCTUMBbIE BbIXOAHbIE NapaMeTpbl ONPeAensioT C NpMMeHeHneM koaddurumneHTa 6esonacHocTy, paBHoro 1. 3To npu-
BOAMT K 3HAYNTENBHOMY U3MEHEHMIO, KOTOPOE OObIYHO MCKIIoYaeT HeOOXOAMMOCTbL NOAPOBHOro paccMOTpPEHMS NapameT-
poB kabensa. TouYHble 3HAYEHWss MOXHO YCTAHOBWMTb C MOMOLbO MeETOAOB M Tabnuy w3 craHgapta Ha
anekTpoobopyaoBaHue. Npuemnembiin 6e30nacHbIN METOA — YMHOXWUTb BbIXOAHbIE MapaMeTpbl Ha 2.

g) Y6eouTtbes, YTo CTEMNEHb U30MNALMMN OT 3EMIN NpUeMIemMa, Unmn TpeboBaHns K 3a3eMITEHNI0 CUCTEMbI BbIMOJTHEHbI.

Ecnwn Bce 3Tu KpUTEpMM BbINOSTHEHBI, TO COBMECTUMOCTb ABYX YCTPONCTB yCTaHOBMEHa. YA06HbIN cnocob 3anucu
pes3ynbTaToB OLieHKM — cocTaBneHue Tabnuubl. B cnegytowem npumepe (cM. Tabnmuy A.1) ncnonb3oBaHbl 3HaYEHUS 13
TMMNOBOTrO YepTexXa CUCTEMBI (CM. pUCYHOK E.1) 1 BEINONHEHO CpaBHEHNE NcKkpobe3onacHoro nHTepdgenca n gatynka TeM-
neparypbl.

Tab6nunua A1— OueHka NPOCTON CUCTEMBI

3Tan oueHku MapameTp UHTepdenc [atunk TemnepaTypbl Cunctema
a) pynna obopynoBaHusi IC IIC IIC
b) YpoBeHb Lenu ia ia ia
c) TemnepaTypHas knaccudukaums He npumeHsieTcs T4
d) TemnepaTypa oKpyxatoLleln cpeabl OT mnHyc 20 °C po | Ot MuHyc 40 °C
nntoc 60 °C no nntoc 80 °C
e) CpaBHeHVe napaMeTpoB
HanpsskeHne U, 28B U: 30B
Tok I, 93 MA I: 120 mA
MolHocTb P, 650 mBT P: 1Bt
f) MapameTpbl kabens
EmkocTb C,. 83 HOD C; 3HD C, 80H®
MHAOYKTMBHOCTL Ly 4,2MMH L;: 10 mklH Ly 4,2MMH
OTtHoweHwne L/R L /R, 54 MKIH/OM LJ/R.: 54 MKIH/Om
g) M3onauna M3onunposaH M3onuposaH M3onnposaHa
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MpunoxeHue B
(ob6s3aTenbHoOE)

OueHka uenen, coaepxalimx He MeHee ABYX UCTOYHUKOB NUTaHUA

Takasi oueHka NpMMeHMMa TOSbKO B Cllydae, eCrv paccmaTpyBaeMble UICTOYHUKM MUTaHWUS UMERT NTMHENHbIN BbIXOS,
C PE3NCTUBHbBIM OrpaHmyeHneM Toka. OLeHKa He NPUMEHSIETCS K UCTOYHMKAM NMUTAHUS, UCNONb3YOLWMM Apyrne opmbl
OorpaHu4eHust Toka.

B M3K 60079-14 onucaHa ynpolieHHas npouenypa onpefereHns MakcumarbHbIX 3HaYeHWA HanpskeHus u
TOKa CUCTEMbI B UCKpoOe3onacHbIX Liensix ¢ 6onee 4em o4HMM CBS3aHHbIM 060pyA0BaHMEM C NIMHENHBIMU XapakTepuUcTu-
KaMu TOKa U HanpsiKeHusl, No3BonsioLasi Nony4nTb pedynbTaThbl C 3aBblLUEHMEM NOTPELUHOCTEN, rapaHTupyoLwne 6e3o-
NnacHyK yCTaHOBKY, KOTOpasi MOXET NPUMEHSTLCSA B KaYeCTBE anbTepHaTUBbI METOAY, PACCMOTPEHHOMY B HacTOSILLEM
NPUNOXEHUN.

Ecnn npumeHstoT aBa 1 6ornee UCTOYHMKA NUTAHUS U NOACOEeAMHEHUS BbIMOMHEHbI B KOHTPONMPYEMBbIX YCITOBUSAX
ans obecnevyeHns agekBaTHOro pasgerneHns 1 MexaHn4yeckon yctondumnsoctu B cootsetcteumn ¢ MOK 60079-11, 1o pac-
CMaTpMBAOT TaKy HEMCMPABHOCTbL COEAMHEHUIA, MPU KOTOPOK NPOUCXOAMUT pa3MblkaHNE NI KOPOTKOE 3aMblKaHWe Lienu,
HO He U3MEHEHUE MOMSIPHOCTU COeQUHEHNI UMK Nepexon 0T NOCNeA0BaTENbHOrO NOAKIIYEHUS K NapanienibHOMyY Unn ot
napannenbHOro NOAKMYeHNs K nocregoBaTenbHoMy. CoeanHeHMs, BbINMOMHEHHbIE BHYTPW CTOMKU UM NaHeNn, yCTaHOB-
JIEHHOI B MOMELLEHNN C HEOOXOAMMbBIMY CpeacTBaMU ANst KOHTPOSSA KayecTBa U UCMbITaHUA, — nNpumep Heobxoanumon
CTeneHn LUenoCTHOCTH.

Ha pucyHke B.1 nokasaHo cTaHOapTHOE nocrnegoBaTternbHoe noakntoyeHme. Mpu Takom NoAKNIYEHUN HaNpsiXKeHne
pasoMKHyTOM Lenu pasHo U, + U,, HO BOBMOXHOCTb TOr0, YTO HanpshxeHne MoxeT bbiTb pasHo U, — U,, He paccmaTtpusa-
etca. [Npu oueHke 6e30MacHOCTM CUCTEMbI PACCMaTPUBAIOTCA TPU 3HaYeHus HanpsxeHus Uy, U,n U, + U, ncootseTcTBy-
ole UM 3HadeHus Toka Iy n I, n o6 Tok

I =U1+U2
° R1+R2.

BesonacHOCTb kaXaow M3 Tpex 9KBMBANEHTHbIX Lienelr OLEeHMBaKT C NPUMEHEHNEM Tabnuubl, NokasbiBaloLwen
OOMNYCTUMbIA TOK KOPOTKOTO 3aMblKaHUS B 3aBUCUMOCTM OT HanpsikeHust n rpynnbl o6opyaosaHna MIK 60079-11. 3Have-
Hua L, vnu no Beibopy L /R, n C, AomkHbl BGbITb yCTAHOBMNEHb! AN KaXOoi Lenu, U 3HaveHne, cosaatllee Hanbonee
HebnaronpuaTHbIE YCNOBUS, [OIMKHO ObITb NCMONB30BAHO AN COOTBETCTBYHIOLLEN LiEnu.

[ns uener ypoBHs «ia» 1 «ib» ans onpegeneHns aTnx 3Ha4eHuin B NMobbIX YCNOBUSIX HEOOXOAMMO NCMNOMb30BaThb
KoacppuumeHT 6eszonacHocTn 1,5. [ns uenen ypoBHs «ic» AOCTAaTOYHO UCMONb30BaTh k03 duumeHT 6esonacHocTn 1,0.

MpumeyaHune—Tlpy CNOXEHUN HANPSXEHUN OBYX Lienen eMKOCTb onpeaensieTcs no oobeanHeHHoW Lenu.
OnHako VHOYKTUBHOCTb U, €CNK MPUMEHNMO, COOTHOLLEHME L /R MOryT Onpeaenatscs No 0AHOW U3 OTAENbHbIX Lene,
paccmaTtprBaeMbIx pa3genibHo. MruHuMmaneHas MHAYKTUBHOCTbL He BCerga COOTBETCTBYET MakcMarnbHOMY TOKY B Lienw, u
MUHUMarbHOe OTHoLeHue L /R, ecrnin 0HO UCTONb3yeTcs, He BCeraa COOTBETCTBYET MUHMMANbHOM UHAYKTUBHOCTW.

Heobxoanmo onpenernuTb CornacoBaHHY MOLLHOCTb OT KaX 0N 3KBMBANEHTHON Lenu. CornacoBaHHast MOLLHOCTb
KOMGVIHMpOBaHHOVI Lenun aBnseTcs CyMMapHbIM 3Ha4eHNeM MOLLHOCTU BCEX Lienew TONbKO MpKU YCIIOBUN, YTO NPUMEHSsie-
Mbl€ UCTOYHUKM UMEIOT OAMHAKOBbIN BbIXOAHOW TOK.

Ecnn nctouHukn nutaHusa nogcoeanHeHbl napannensHo, Kak nokasaHo Ha puUCcyHke B.2, Torga Bce Tpu 3HaYeHns
Cunbl TOKa 11, [2 n 10 = [1 + 12 AOJDKHbI paccMaTpmBaTbCA BMeCTe C COOTBETCTBYHOLWMMU 3HAYEHUAMUN HAMNMPAXKEeHUA
Uy, Uym

UO - U1R2 + U2R1 )
R1 + Rz

BesonacHOCTb KaXaom u3 Tpex aKBMBaNeHTHbIX Lienen Heobxoanmo oLeHBaTh C NpUMeHeHneM Tabnumupbl, Nokasbl-
BatoLLEel [ONYCTMMbIN TOK KOPOTKOIO 3aMblKaHWUS B 3aBMCUMOCTW OT HanpshXeHus n rpynnbl o6opynosaHna MOK 60079-11.
3HadeHust L, ununoeibopy L /R v C,00mKHbI BbITb yCTAHOBINEHbI ANA KAXA0M Lienu, U 3HaYeHKe, cosfatolliee Hanbonee
HebnaronpusaTHbIE YCrOBUWS, LOMMKHO ObiTh MCNOMNb30BaHO A1 COOTBETCTBYIOLLEN 3KBMBANeHTHoNM Lenu. Heobxoaumo
Takxe onpeaensTb COrnacoBaHHy MOLLHOCTb OT KaX0W U3 TPEX 9KBMBamNeHTHbIX Lener. CormacoBaHHast MOLLHOCTb KOM-
OGUHMPOBaHHON Lienu SIBNSETCA CYMMapHbIM 3Ha4YeHMEeM MOLLIHOCTU BCEX Lienew npu yCrnoBmUW, YTO MCTOYHUKM UMEKT 0aun-
HaKOBOE BbIXOAHOE HamnpsikeHue.

Ecnu aBa nctouHmKa NUTaHUs NOAKMHYEHbI K O4HOM MCKpoGe3onacHom Lenu, U UX NoACOEeAMHEHNE HE ONpeaeneHo,
KaK nokasaHo Ha pucyHke B.3, To cyLecTByeT BO3MOXXHOCTb NOAKIHOYEHNSI STUX UICTOYHUKOB MUTaHUS Kak NocrnegoBaterb-
HO, TaK 1 napannensHo. B gaHHbIX 06CTOATENBCTBAX BCE BO3MOXHbIE 3KBMBANIEHTHbIE LLENU AOMKHbI OblTb OLEHEHbI C
ucnonb3oBaHvem 06enx npoueayp. Ons onpeaeneHust LENOCTHOCTU NCKpOBE30NacHON CUCTEMbI UCMONb3YOT Hanbornee
HebnaronpusTHbIE BbIXOAHbIE NapaMeTpbl U 3KBUBANEHTHbIE Lienu.
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B cocTaB o6opynosaHV|;|, npegHa3Ha4vyeHHoro Anda npuMeHeHna BoO B3pbIBOONACHbLIX 30HAX, AOMNYCKaeTCcAa BK4YaTb
WCTOYHVWK NUTaHWs, B pe3ynbTaTte Yero BbIXOAHble napameTpbl 060pyaAOBaHMSA, HanpyMep BHYTPEHHUX akKyMynsiTOPOB,
6y}J,yT 3HauYnUTEnNbHbIMU. B 3TOM cny4yae oueHKa CUCTeMbl AO0JKHa BKMo4YaTh B cebs OLIEeHKY KOM6I/IHaU,I/IVI AaHHOIo UCTOYHU-
Ka MMTaHusA ¢ NoObIM MCTOYHUKOM NUTaHUSA B CBA3aHHOM 000pyA0OBaHMM, a Takke n3aMeHeHne (obpalleHre) nogcoeauHe-
HUA N3-3a BO3IMOXXHOIo noBpexgeHund BHELLHEW NPOBOAKN.

MNocne onpeaeneHna npeacrtaBUTENbHbIX 3KBUBANEHTHbLIX u,ene|7| AonyckaeTtcda ncnonb3oBaTb UX Kak nmerouine
OANH UCTOYHUK NNUTaHNA N UCNONb30BaThb Npouenypy, KoTopasa paccMoTpeHa B NMPUIoXeHUn A, Onsa yCTaHOBIIEHUA TOro,
saBnsieTcs N1 6e30nacHOCTb CUCTEMbI B LLENIOM NpUeMrieMon.

Ecnu NnoAgKNK4YeHbl ABa Unn bosiee UICTOYHUKOB NMUTaHUA C pPa3HbIMU BbIXOOHBIMU HANPAXEHUAMN, cymmaprM ypasB-
HUTENbHbLIN TOK MOXET Bbl3blBaTb AOononHUTeNbHOE paccedHne B CXeMax perynmposaHus. Ecnu B uenax ncnonb3yetcd
TpaauUMOHHOE Pe3NCTMBHOE OFpaHUYeHne Toka, TO CYMTaeTCs, YTO AOMNONHUTENIbHOE paccemBaHue He HapyLLaeT UCKPO-
©e30MacHoOCTb.

BbixoaHble
napametpsl
MICTOYHVK NuTanust 1 U Cq
Takxe OLUeHUTb o ® | I, Ly
. —
u =U,+U
Uy I o 1 2 R, L4/Ry
/ U c
I = U1 + U2 MICTOYHMK NuTaHns 2 2 2
=505
U I
2 2 ® +
I Ly
[ ® —
PVIOyHOK B.1 — UNcToYHMKM nnTaHna, NoAKINK4YeHHbIe nocrneaoBaTesibHO
BbixogHble
napametpbl
McToYHMK nuTaHus 1 U1 C1
T
aKkKe OLEHUTb ® ® 1 2 L
_ UiRy + UgRy
o~ o —
U, I, Ry + Ry R, L4/R,
7
U, C,
U I MCTOYHMK nuTaHus 2
2 2 l=h+1
® + A L
[ ® —

PucyHok B.2 — NCTOYHUKM NUTaHWS, NOAKNIOYEHHbIE NapannensHO
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B3pbiBoonacHas 30Ha HeB3pbiBOONacHas 30Ha
WckpobesonacHoe obopyaoBaHue CBsa3aHHOe obopyaoBaHue
L up G
[  J
I Ly
[  J
MNocnepoBaTenbHoe
NoAKmnoYeHne Ry L4/Ry
UO = U1 + U2
I _ U1 + U2
° Ri+R,
2 U G
[  J
I L,
[ @ 2
MapannensHoe
NoAKnoveHne Ry Ly/R,
[0 = ]1 + [2
_UiRy + UpRy
° Ri+ Ry

1 — WUCTOYHUK NUTAHUA 1; 2 — UCTOYHUK NUTaAHUSA 2

PucyHok B.3 — Npon3BornbHO NOAKIOYEHHbIE UCTOYHUKN NMUTaHUA
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MpunoxeHune C
(cnpaBo4HoOe)

CoeaviHeHMe NMUHENHbIX U HENMMHENHbIX UCKpOobe3onacHbIX Lenen

C.1 O6Gwme TpeboBaHUA

OTta npobnema AnuMTenbHOE BpeMs OCTaeTcs NpeaMeToM UccrneaoBaHusl. HacTosilee npunoxeHne, oTpaxatllee
MHeHMe BeayLlen ucnbiTatenbHon nabopatopun, noaBeprnochb rnybokoMy nepecmoTpy. OHO oTpaxkaeT COBpeMEHHOE
COCTOSIHME 3HaHWI B JaHHOW 06nacTu, u ero NpMMeHeHMe NO3BONUT PacLUMPUTL UMEKLLMUACS NPaKTUYECKUIA ONbIT.

lMpoekTupoBaHue U NPUMEHEHNE HEMUHEWHbLIX UCTOYHUKOB NUTaHWA TpebyeT cnewumanbHbIX 3HaHU U JocTyna K
COOTBETCTBYHOLLMM UCTbITATENbHBLIM yCTaHOBKaM. Ecnv pazpaboTynk cucteMbl yCTaHOBWIT, YTO AaHHbIA UCTOYHMK NUTa-
HUA SIBNSieTCA OCTaTO4YHO 6e30MacHbIM, TO JOMNYCKaeTCs NPOEKTUPOBATL CUCTEMY B COOTBETCTBUM C HACTOSILLMM CTaHAap-
ToM. Bce ocobble ycrnoBus, kacawLlmecs TakoW CUCTEMbI, JOMKHbI OblTb YETKO onpeferneHbl B COMpPOBOAUTENbHON
OOKyMeHTaLumu.

Ecnu npoBoauTcs oueHka 6e30nacHOCTM KOMOUHALIMN UICTOYHUKOB NMUTAHUS, UCMNOMNb3YOLLNX HENTMHENHbIE BbIXOAbI,
Heo6X0aUMO y4nTbIBaTh, YTO B3aMOAENCTBME ABYX Lienei MOXEeT Bbl3biBaTb 3HAYUTENBHOE YBENNYEHWE pacCENBaHNSA B
KOMMOHEHTax CXeMbl PErynMpoBaHunsi. PekomeHayeTcst UCNoNb30BaTh TOMbKO OAUH UCTOYHUK NUTaHWUS, COAepXKaLluii cTa-
6unuanpytoLLme NoNynpPoOBOAHUKM Y UCTOYHUKN C MIMHENRHBIMU W/UNK TpaneLumeBUAHbIMU BbIXOAHLIMU XapakTEPUCTUKAMMU.

[MpaBnna BbINOMHEHWSA 3MEKTPOYCTaHOBOK, onpeaeneHHble B MOK 60079-14, no3BonsioT onepaTopy, KOTOPbIA KOH-
TPONMPYET B3PbIBOOMACHY0 30HY, KOMOMHUPOBATb HECKOIBKO MCKPODBE30MNacHbIX Lienei ¢ NOMOLLbI UX COeAUHEHUS. DTO
Takke OTHOCUTCS K UCMOSb30BaHUID HECKOSBbKNX CBA3AHHbIX 3M1EKTPOTEXHUYECKUX YCTPOUCTB (aKTUBHbIX B HOPMaribHOM
pexvme paboTbl UK TOMbKO B yCnoBusix HencnpasHocTH) (cM. MOK 60079-14). Ecnn npoBepka nckpobesonacHoCcTH co-
€[JMHEHMS BbINOJIHEHA PAcYeTOM UMK UCMbITaHNEM, HET HE0BX0aAMMOCTM obpallaTbCsi B MUCNbITaTeNbHY nabopaTopuio
UNN K YNONTHOMOYEHHOMY CrneLmanucTy.

[MpakTu4eckyto NPoBEpKy UCMbITAHMEM CredyeT BbINOMHATL C NPUMEHEHUEM CTaHOAPTHOrO UCKpoobpasytoLLero
mMexaHu3ama B cooTBeTcTBMU ¢ MOK 60079-11 ¢ yyeToM KoachbmLmeHTa 6e3onacHOCTN KOMOMHUPOBAHHOTO 3nekTpoobopy-
JoBaHus. B aTom cniyyae Heo6X0QUMO y4UTbIBaTb HEKOTOPbIE YCIOBUS HEUCMNPABHOCTU, KOTOpbIE co3aatT Hanbonee
HebnaronpusTHbIE YCrOBKSA BOCNIIAaMEHEHUs — MeTo Hambonee HebnaronpuaTHOro BapyMaHTa 4acTo TPYAHOOCYLLECT-
BMM Ha NMpakTUke 1 06bIYHO NPUMEHSIETCA UCMbITaTeNbHbIMK NabopaTopusamu.

MO>XXHO Nnerko BbIMOMHUTL OLEHKY COEAMHEHMS pac4YeTOM, N0 MEHbLLEN Mepe, ANst PE3UCTUBHBbIX Lienew, ecnu pac-
CMaTpuBaeMble 3NEKTPUYECKME WCTOYHUKA UMEKOT BHYTPEHHEE JTMHEWHOE COMPOTUBIEHME, KakK MOKa3aHO Ha PUCYH-
ke C.1a. B aToM cny4ae npuMeHs0TCS KpUBbIE Npeaena BocnnaMeHeHus, onpeaeneHHsle BMOK60079-11, n gonyckaetcs
npumMmeHeHne metoaa, onncaHHoro B MOK 60079-14, unu Ha pucyHkax C.7 n C.8 HacToswwero ctaHgapTa.

u
R U
I [o]
+0 .' .' O
U, U R
-0 O PucyHok C.1a — JluHenHas
I 1 XapakTepuctuka
Ui
R ] Ug b
+o—1 o
UO
Yoo UWANAN |V R
-0 o] >~ PucyHok C.1b — TpaneuneBugHas
Iy 1 XapakTepucTuka
u
1
+0 / o — U,
U, I u
-0 o) PucyHok C.1c — lNMpsamoyronbHas
I 1 XapakTepuctuka

PucyHok C.1 — XapakTepuCTUKM 3KBUBANEHTHbIX Lenew 1 BbIXOA0B PE3UCTUBHbBIX Lienen
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MepBbIi aTan BkNtoYaeT B ce65 OLIeHKY HOBbIX MakCMMarbHbIX 3HaYEHMI HAaNPSXKEHUS 1 TOKa B pe3yrnbTaTe KOMOnHW-
poBaHWs CBSA3aHHOro obopyaoBaHus. Ecnu cBazaHHoe o6opyaoBaHMe KOMOMHMPYETCH, Kak noka3aHo Ha pucyHke C.2a,
3TO0 nocneaosaTenbHoe coeanHeHne. MakcuManbHbIe 3Ha4YeHNA HanpsXXeHnsa XonocToro xoaa U, oTAernbHbIX Noay3nos
CKnagbiBakOT U y4UTbIBAOT MakCMalibHOE 3Ha4YeHWe TOKa KOPOTKOro 3amMblKaHUA /O. B yCTpOVICTBe, NOKa3aHHOM Ha PUCYH-
ke C. 2c, coeguHeHve napannenbHoe. 3Ha4yeHWsl TOKOB KOPOTKOrO 3aMblKaHWs! CKIaablBaloT M yYUTbIBAKOT CAMOE BbICOKOE
3HaYeHNe HanpsiKeHUs XOnocToro xoaa.

Ecnn B ycTponcTBe anekTpoobopyaoBaHNA NOMNSIPHOCTb onpeaeneHa HeyeTko (Kak Ha pucyHke C.2e), BO3MOXHO
nocnegoBaTtefibHOe UNK napannenbHoe NOAKMIYEHNE B 3aBUCMMOCTM OT paccMaTprBaemMoro yCroBums HEUCNPaBHOCTHU.
B aTom cny4yae crniegyet npeanonaraTh CAOXEHME 3HAaYEHUI HanpsXKeHNst U ToKa 4515 ABYX TUMOB COeOMHEHN B OTAEb-
HocTu. 3a OCHOBY crielyeT NpUHUMaTh Hanbornee HeGnaronpusATHbIE 3HAYEHUS.

L@ - O -

Uik
|
i WckpoBesonacHoe PesynbTupytolas xapakrepuctuka LU
obopyaoBaHue

/ l Io1 l Io2 !
|
L&
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|

PVIC)/HOK C.2a — lNocnepoBaTtenbHOE MNOAKMYEHNE CO CNIOXEHNEM 3HAYEHUI HanpaxeHuna
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B3pbiBoonacHas 30Ha

PucyHok C.2b— lNMocnepoBaTensHOE NOAKNIOYEHME CO CMOXEHMEM 3HAYEHUIN HAMPSPKEHUSA U BO3MOXHbBIM CITOXEHUEM
3Ha4YeHun Toka
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PVICyHOK C.2c — MapannenbHoe NOAKNIYEHNE CO CITIOXEHNEM 3HAYEHNI TOKa
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5 @2

Ve llm

| BspbiBOONacHas 30Ha

PVIcyHOK c.2d — MapannenbHoe NOAKMNIYEHNE CO CNOXEHMEM 3HAYEHUI TOKa U, BO3MOXHO, HanpsikeHus
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B3pbiBOoOnacHas 30Ha

PucyHok C.2e — lNocnepoBaTtenbHOE Unn napannesibHoe NoAKIoYeHMe CO CIIOXEHNEM 3HAYEHUN TOKa U HaNpPs>KeHUs

PucyHok C.2 — CnoxeHune 3Ha4YeHUn Toka U/Mnun HanpskeHns Ang CoeanHeHnn

Mocne onpeneneHust HOBbIX MakCUMarbHbIX 3HaYEHWIM ToKa M HanpsikeHNs Heo6Xo4MMO NPOBEPUTL UCKpobe3onac-
HOCTb KOMOVHMPOBAHHOW Lieny C MOMOLLIbIO KPMBbLIX NPEAErioB BOCMIaMeHseMoCTH, npuBeaeHHbix B MOK60079-11, c yye-
ToM KoaddumLmeHTa 6e30nacHOCTU ANs PE3UCTUBHOW LIEeNu 1 onpeaennTb HOBblE MakcuMarbHO A0NYyCTUMbIE 3HAYEHNSI
BHELUHEN MHAYKTUBHOCTU L 1 emkoctn C,. OfHako 3aeck obHapyxueaeTcs criaboe MecTo MeTOAMKW, BBEOEHHON B
M3K 60079-14 (npunoxeHue A), No criegyowmumM npuimHam:

- 3HAYEHNA MaKCUMaribHO OOMYCTUMON MHAYKTUBHOCTU OENCTBUTENbHbI TOMNBKO AMNSA MaKCUMAribHOro Hanpsxe-
Hus 24 B;

- CyLeCTBOBaHNE UHAYKTUBHOCTU U EMKOCTU HE YYMTbIBaAETCS.

Ecnun ncxoanTb TONbKO M3 HAaNPSXKEHWIN XONOCTOro Xo4a v TOKOB KOPOTKOTO 3aMblKaHUS, MOMNyYeHHbIN KO3 duumeHT
6€e30MacHOCTN CHUXKAEeTCS CxenaemMoro 3HavyeHus 1,5 oo npumepHo 1,0 B gnanasoHe HanpsbkeHun Boiwe 20 B. 3To npea-
CTaBnseTcsi NpYemIeMbIM, NOCKONbKY coeAMHeHne B cooTBeTcTBUM ¢ MOK 60079-14 MoXeT ObITb OTHECEHO TONBKO K yPOB-
HI0 «ib», gaxe ecnu Bce 00OpyAOBaHWE MO OTAENBHOCTM OTBeYaeT TpeboBaHMAM YpOBHSA «ia». OgHAKo ANA HU3KUX
HanpPsKeHN BO3MOXHO CHUKEHWE KoadhdpurLmeHTa 6e3onacHOCTH 3HaunMTenbHo Hke 1,0. Takum o6pa3om, AaHHbI MeTos,
He adh(peKTUBEH C TOUKM 3peHnss 6e3onacHoOCTU.

Ecnv oguH nnun HeckonbKo akTUBHbIX UCTOYHUKOB B OOQHOWM LIENU UMEIT HEeNMHEeNHbIe XapaKTepUCTUKN, OLLEHKN,
BbINOJIHAEMbIE TOJIbKO HA OCHOBE HaMPS>KEHWUI XONOCTOro Xo4a Y TOKOB KOPOTKOIO 3aMblKaHWS, HE MO3BOSSAIOT AOCTUTHYTh
nepBoHaYanbHOW Lenu.

Ha npakTrke NpUMEHSIOTCSH MCTOYHUKM C TpaneuneBnaHbIMIN BIXOAHLIMW XapakTtepuctukamu (cM. pucyHok C.1b), a
NPSIMOYrOMbHbIE BbIXOAHbIE XapakTePUCTUKK (CM. pucyHok C.1c) YacTo nony4varT Npu NPUMEHEHUN INIEKTPOHHbLIX TOKO-
OrpaHUYMTENbHbBIX YCTPOUCTB. [na Takmx uenen Henb3s MCMONb30BaTb KPMBLIE Mpedernia BOCMNIaMeHSeMOCTU Mo
M3K 60079-11. Takum o6pa3om, HACTOSILLUIA CTaHO4APT ONUCLIBAET METOA, KOTOPbIA NO3BONSET OLEHUTb 6€30MacHOCTb
KOMOUWHaLMmM ceTel, BKIoYaoLwmnx B cebs1 HEeNMHENHbIE UCTOYHMKM, C MOMOLLLIO AnarpaMm. HoBasi KoMmnboTepHasi MoAernb
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MCKPOBOr0 BOCMIIaMeHEHUS NO3BONSET AOCTUMATh XXenaemoro KoadumumeHTa 6€30nacHOCTY Kak 4151 HENMMHENHbIX UCTOY-
HUWKOB, TakK 1 AN COBNageHUsa MHAYKTUBHOCTU Y EMKOCTM B LiENW.

MpencTaBneHHas 3geck METOAMKA MOXET NPUMEHSITLCS Anst 30HbI knacca 1 u ansa nogrpynn [IC u [IB. Heobxoaumo
NnoAYepKHYThb, YTO AaHHas METOAMKA NpeanaraeT MexaHu3M COeAUHEHNST; ero NpUMeEHeHVe Ans onpeaeneHus napamet-
POB MCKPOOE30MacHOCTM OTAENbHbIX Lienew nnv o6opyaoBaHns UMEET CMbICH TONbKO B CIly4ae NpOoCTbIX MPSIMOYTrOfbHbIX
WUNW NIMHENHBbIX Leneun.

C.2 OCHOBHbIe TUMbI HENMIMHENHbIX Lienen

C.2.1 NapameTpbl

[1ns oLeHkM nckpobe3onacHOCTY akTUBHBIX Lienert HeobXoaAMMO 3HaTb BHYTPEHHEE COMPOTUBIIEHWE U HAMPSXKEHUE
MCTOYHMKA. B camom NpocTom crniyvae NCTOYHMK MOXET XapakTepu3oBaTbCs ABYMsI (MOCTOSIHHBIMM) 3NIEKTPUYECKMMM 3HA-
yeHnAMU — 6o HanpskeHnem U, W BHYTPEHHUM conpoTueneHnem R, nu6o U, n TOKOM KOpOTKOrO 3ambikaHus I
(cm. pucyHok C.1a). U, 4YacTo onpeaensetca 3aeHepoBckuMu avopamu. U, v 1) — MakcumasibHble 3Ha4eHUs, KoTopble
MOryT ObITb NOMNy4YeHbl B YCINOBUSIX HEUCNPaBHOCTU, onpeaeneHHbix B MOK 60079-11. B cnyyae, nponnntocTpypoBaHHOM
Ha pucyHke C.1a, xapakTepucTuka nuHeriHas. K coxxaneHuto, Ha NpakTuke TONMbKO HEKOTOPbIE Lieny MoryT ObITe NpeacTas-
NeHbl TaknM NPOCTLIM CNIOCOOOM.

Hanpumep, akkymynaTop, 060pyA0BaHHbIV BHELLUHMM TOKOOrPaHNYMTENbHBIM PE3NCTOPOM, HE MMEET BHYTPEHHETNO
NMOCTOSIHHOIO COMPOTUBIIEHUS, U HAaMPS)XKEHNE NCTOYHUKA M3MEHSETCS B 3aBUCUMOCTM OT CTENEHM 3apsakv. [na nsyyeHus
noBeAeHNs 3TUX CYLLECTBYIOLLMX B ENCTBUTENBHOCTM Liene OHW NpeacTaBneHbl 6onee NnpocTbiMM 3KBUBANEHTHLIMA
LensiMun, KOTopble JOIMKHbI ObITb CMOCOOHBI BbI3biBaTh BOCMITAMEHEHNE B TAKOW e CTENEHU, Kak peanbHble uenu. B Beiwe-
YNOMSHYTOM CIly4ae € akkyMynsaTopoM MakcMMarnbHOe 3Ha4YeHre Ars pasoMKHYTO Lienu paBHO U, 1 BHelLHee ConpoTue-
neHve paBHoO R,, Kak nokasaHo Ha pucyHke C.1a. 3Ta aKBMBaNeHTHas Lemnb UMEET NIMHENHYIO0 XapakTepuUCTUKy.

HenwuHelHble Lenu Takke MOryT ObiTb CBeAEHbI K BYM OCHOBHbIM TMNaMm, nokasaHHbiM Ha pucyHkax C.1b n C.1c.
VICTOUYHUK C TpaneuneBnagHON xapakTepucTmkon (pucyHok C.1b) cocTonT n3 nctovHmka HanpsKeHusl, COnpoTUBNEHNS U
OOMNOMHUTENbBHbBIX 3NIEMEHTOB, OrpaHUYMBaIOLLMX HAaNpsbkeHue (Hanpumep, CTabunUTPOHOB) Ha BbIXOAHbIX 3aXMMax. Tok
MCTOYHMKA C MPSIMOYTOSibHOM XapakTepPUCTUKON, NpeacTaBneHHoro Ha pucyHke C.1c¢, orpaHuyeH aneKkTPOHHbIM Perynsito-
pom Toka.

Ecnu paccmoTpeTb 3Ha4YeHNs BbIXO4HOW MOLLHOCTU pa3nnyHbiX CETEN, CTAHOBUTCSA O4YEBUAHBIM, YTO crieayeT npu-
MEHSATb pa3Hble NpefernbHble 3Ha4YeHNsi BOCMNIIAaMEHEHMS, MOCKONbKY BOCMaMeHsoLLas Uckpa SBNAeTcs 0QHOBPEMEHHO
«3apsaoM» U HEOOXOAMMO YyYNTbIBaTb €€ COOTBETCTBME UCTOYHUKY, KOTOPbLIA ee nuTaeT. MakcMMmanbHas MOLHOCTb OT
MCTOYHMKA, NpeacTaBneHHoro Ha pucyHke C.1a, cnegytowas:

Prax =025 Uy x 1,
1 ONs UICTOYHUKA C TpaneuneBnaHON xapakTepucTukoi (pucyHok C.1b):
= 0,25 Uq x 1, (ana U, > 0,5 x Ug) nnw
= U, x(Uq = U,)R (ans U, <0,5 x Uy).

TpaneuveBnaHas xapakTepuctuka Ha pucyHke C.1b cTaHOBMTCS NPsIMOYrofibHOW XapakTEPUCTUKOM Ha PUCYH-
ke C.1c, NoCKonbKy UQ CTPEMUTCH K GECKOHEYHOCTH.
B aTom cny4vae

U_U
In

Prax = Uy x 1,
ﬂ,ﬂﬂ MOJTHOIo onnMcaHmd NCTOYHUKa HeOGXOﬂ,MMH ABa napameTpa, OTHOCALWIMecCAa K TIMHENHbIM U npPAMOYroJibHbIM
XapaKTepuCTUKaMm, 1 TpW napaMeTpa, OTHOCSLLMECS K TpaneLMeBUOHON XxapakTepuctuke (oM. Tabnuuy C.1).

Tabnuya C.1—MNapameTpbl, HEOGX0QUMbIE AMsi ONUCAHMUS BbIXOOHOW XapaKTepUCTUKM

XapakTtepucTtuka Heobxoammble napameTpbl
JlnnenHas, pucyHok C.1a U, I,vmm U,, R
TpaneumeBungHas, pucyHok C.1b Uy Ug, R U, R, I, vim U,, Uqs 1,
MpsamoyroneHas, pucyHok C.1c U, 1,

C.2.2 Nudopmauums, copepxawanca B cepTudmnkaTax, MHCTPYKLMAX UMM KOHTPOINbHbIX YepTexax

MepBbIn aTan nobown oueHkn 6e3onacHoCTM AOMKeH BKoYaTb B cebs onpegeneHne Tuna xapakTepUCTUKN U COOT-
BETCTBYIOLLME 3MEKTPUYECKNe NapaMmeTpbl OTAENbHbIX Lienen. [ockonbKy nonb3oBaTterb Uy onepartop, kak npaBuio, He
3HaKOM C YCTPOWCTBOM Liener n BHYTPEHHUM CTpoeHneM obopyaoBaHus, eMy npuaeTcs JOBEPATb IMNeKTPUYeckUM AaH-
HbIM, MPYBEAEHHBbIM B cepTudmKaTe, MHCTPYKLUMAX UM KOHTPOMBbHOM YepTexe.

B cepTudukate, MHCTPYKUMAX UM KOHTPOMBLHOM YepTexe, Kak MpaBumo, COAepXaTcs crneayllmne 3HaYeHns:
HanpshxeHne XonocToro xoda U, TOK KOPOTKOro 3aMblkaHUs I, M MakcmaribHO JOCTMXKMMAs MOLHOCTL P,. HacTo Ha OCHO-
BE 9TWX 3HAYEHUI MOXHO CAeNaTh BbIBOA O TUME XapaKTePUCTUKM.
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Mpumep (MakcMMarnbHble 3HAYeHNS):

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

MockonbKy 3HaueHne P, paBHO OHOI 4eTBEPTOM NPON3BEAEHNA HaNPSXKEHUs XONOCTOro X0Aa 1 Toka KOPOTKOro
3aMblkaHWsl, MOXHO cenaTb BbIBOA, YTO 3TO NPUMep JIMHENHON XapaKkTepucTukm (pucyHok C.1a).
Mpumep (MakcUManbHble 3HaYeHUs):

U,=20,58B,
I, =35 MA,
P, =718 mBT,

rae P, — 31O NMpou3BefeHNe HaMpsXXeHNs XOOCTOro Xo4a U ToKka KOPOTKOTO 3aMblKaHWs, TO €CTb 9TO NPUMeEp NpsAMo-
YronbHOWM xapakTepucTtuku (pucyHok C.1c).

B HekoTOpbIX Criydasx 3Ha4eHMs MOLLHOCTW, TOKa U HanpsKeHWs He COOTBETCTBYIOT YKa3aHHbIM BbiLLe, MOTOMY YTO
3HaYeHVe MOLLHOCTM yKa3aHo A9 YyCTaHOBUBLUMXCS YCNOBUI (4eVCTBNE HAarpeBa KOMMOHEHTOB, NMOAKITHYEHHbIX MOCcrneno-
BaTeNbHO), @ 3Ha4YeHUs ToKa U HanpspkeHWs AaHbl ANS AMHaMUYeCcKnX YCNoBUIA (MCKpoBoe BocnniameHeHune). Korga ectb
COMHEHMS, HEOOXOAMMO NPOBEPUTL, KaKyto XapakTepUCTUKY criefyeT NPUHATb 3a OCHOBY COEAMHEHUS C TOYKN 3pEHUs
NCKPOBOro BOCMIaMEHEHNS.

B cnyyae TpaneuveBnaHON XxapakTepucTku nHcopMauum B CBUAETENbCTBE 06 ncnbiTaHWm GbiBaeT HEAOCTaTOYHO
Ansa onpefenexHus xapakrepuctuku. OTcyTcTBYeT TpeTnii napameTp (cm. Tabnuuy C.1) — Uq vnn R.

YKkasaHue 3HavyeHuns R B KayecTBe JOMOSTHUTENBHOrO napameTpa NnomMoraeT NpaBuibHO BbIMOMHUTL COEANHEHNS
nckpobesonacHbix Lenen. NosToMy 3HavyeHne R 06bIYHO NPMBOANTCA B CBMAETENLCTBE 00 MCNbITaHUW. Toraa napameTp
Uq (pnicyHok C.1b) MOXHO BbIBECTM MO (popMmysie

Uq = I, xR.
B 6onblUMHCTBE CnyvyaeB B CBUAETENbLCTBE 00 UCMbITAHUU Takxke yKasblBaeTcsi hopMa XapaKTepucTukmu nobon
HEeNUHEeNHoON Lenu.

Mpumep MOXeT BbIMMAAeTs CneayloLmM o6pa3om:
MakcmmarnbHble 3Ha4yeHus (TpaneuneBuaHas xapakTepucTuka):

U,=13,78B,
1, =105 MA,
R =438 Owm,
P, =1010 mBT.
OTa xapakTtepucTuka npeacraeneHa Ha pucyHke C.3a; Ha pucyHke C.3b nokasaHa 6e3onacHas, aKBMBaneHTHas
uenb.

BbinonHsa0T crneayownn pacyer:
Ug=1,xR=46Bu
Py =(Uq—U,) xU,/R =1010 mBT.

Ui

46 B
\\
N 438 Om /
M +o—{ 1} O —>
13,7Bﬁ\ 468 e NN |V
0 105 A | -0 ‘o)
PucyHok C.3a — BbixoaHble xapakTepucTuku PucyHok C.3b — JkBuBaneHTHas Lenb

PucyHok C.3 — BbIxoAHas xapakTepucTuka U 9KBMBaneHTHas Lienb UCTOYHMKA C TpaneumeBMAHOW XapaKkTepucTuKon

Takum 06pa3oM, AaHHble, He0GXOAUMbIE ANSt COEAUHEHMS], MOTYT GbIThb NOyYeHbl Ha OCHOBE MHGOpMaLuK, NpuBe-
[eHHOi B cepTudomkaTe. ECnu Takux AaHHbIX HET B paHee BblAaHHbIX cepTuduKaTax, OHY AOMKHbI ObITe NpegocTaBneHb
n3rotoBuTENemM 060pya0BaHNSI.

Mpu pa3paboTke uckpobesonacHbix Lienen HE0B6X0AMMO CTPEMUTHLCS K TOMY, YTOBbI YUCTO COeaMHEHMI U KOMBUHN-
POBaHHbIX NOAY3M0B 6bIN0 MUHUMarbHBIM. 3Ta Lelb He Bcerga AOCTWXMMA Ha NPaKTUKe, MOCKOIIbKY He0GXOAUMO yuu-
ThIBATb YCIOBUS HEUCTIPABHOCTH. DTO 03HAYAET, YTO HEKOTOPOE 060PYAOBaHNE, KOTOPOE He SBMSIETCA UCTOMHUKOM Hanpsi-
XEHWSI B HOpPMarbHbIX YCMOBUSIX paboTel, crielyeT paccMaTpuBaTh B Crlydae HEUCNPaBHOCTY Kak UCTOYHUK HaMpshKeHUs!.

MaccuBHbIE BXOABI YCTPOUCTB, HANpPUMEpP U3MEPUTENbHbLIX 4aTYUKOB, NNOTTEPOB U T. ., MOTYT C TOYKY 3peHusi 6e30-
MacHOCTM AeNCTBOBaTb Kak UCTOYHUKU BOCNaMeHeHust. [oaToMy Heo6xoamMmo o6pallaTbest K MakcUmarnbHbIM 3Ha4YeH!-
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sIM, YKa3aHHbIM B cepTudukatax. B pesynbtate paboume xapakTepuCTUKU LEenn MOryT 3HAYMTENbHO OTKITOHATLCS OT
6esonacHoN xapakTepuUCTUKX. YKa3aHHbIe B CBUAETENbCTBAaX 3HAYEHNSA HanpshxeHNs XonocToro xoda U, 1 Toka KOpoTKOro
3amMblkaHuaA I Ans 4aHHON Lienk B HEKOTOPbIX CITy4asx NPUMEHUMbI TOSNbKO AN YCIOBUI nepexogHoro npouecca. C apyroi
CTOPOHbI, 3HAYEHNE MOLLHOCTM NPUMEHSETCS K yCTaHOBMBLLMMCS YCIIOBUSIM, KOTOPbIE CrieayeT y4nUTbIBaTh C TOYKU 3pEHNS
Harpesa NOAKIMYEHHbIX KOMMOHEHTOB.

C.3 CoepuHeHue MCKp0663OHaCHbIX uenen He MeHee YeM C ABYMA UCTOYHUKaMU

C.3.1 OnpeaeneHue pe3ynbTUpyloLllel BbIXOAHOW XapaKTePUCTUKN

MpeanonaraeTcsi, YTO BbIXOAHbIE XapakTepUCTUKUN Lienel B cocTaBe KOMBMHaLUK Liernei, KoTopble JOMKHbI pac-
cMaTpuBaThCSs Kak MCTOYHMKM HaMPsKEHUs!, M3BeCTHbI (cM. C.2). Tenepb, Ucxoas U3 TUna coeauHeHus!, criegyeT onpeae-
NnTb, HE0BXOAUMO NN YYUTLIBATb CYMMapHOE HanpsiKeHne, CyMMapHbIi TOK NN OAHOBPEMEHHO CYMMapHOE HanpsikeHne
N TOK B YCMOBMSIX HOpMaribHON paboThl U B YCIIOBUSIX HEUCNPABHOCTMY.

Ecnv KoMBUHUMPOBaHHbIE MCTOYHMKM HamnpsXKeHWs NOAKIOYEHb! MOCNef0BaTENbHO U HE COEAMHEHbI, HAaNpuvep, ¢
3emnen (pucyHok C.2a), Toraa He3aBUCMMO OT MOMSIPHOCTU UCTOYHMKOB BO3MOXHO TONBKO CIOXEHWE HanpspKeHUs.
Pe3ynbTupyoLLyto BbIXOOHYIO XapakTepucTUKy Nerko HanTu rpadpuyeckum cymmupoBaHueM. HanpsikeHust oTAenbHbIX
MNCTOYHUKOB 4151 KAXKA0r0 3HAYEHMs Toka cknagblBatoTcs. MyHKTMpHas kprBasi Ha pucyHke C.2 nokasbiBaeT pe3ynbTupyto-
LLIMe XapaKTePUCTUKN B Pa3HbIX CryYasix.

B nocnepoBatensHon Lenu, npueeaeHHon Ha pucyHke C.2b, ¢ coeguHEHWEM ABYX UCTOYHUKOB HaMpPshKEHUS Ha
YPOBHE Harpy3Kku, CIoXXeHve 3Ha4YeHMI Toka MOXXHO UCKITIOUUTL, TOSbKO €CIN MOMNSIPHOCTL ABYX UCTOUHWUKOB B YKa3aHHOM
HanpasneHun cuKcpoBaHa Anst 6esonacHoCTV (Hanpumep, Ans HEKOTOpbIX 6apbepoB Ge3onacHoCTH). [N UCTOYHUKOB
HanpsKeHWs1, KOTOPbIE MOFYT U3MEHUTb NOMSAPHOCTb BO BPEMS paboThbl UK B YCNOBUAX HEUMCNPaBHOCTU, He0BXoaUMo pac-
cMaTpuBaTh CIOXEHWE 3HAYEHWUI ToKa U HanpshxeHust (cM. pucyHok C.2e).

Mpu napannenbHOM NOAKNIOYEHUN, NOKa3aHHOM Ha pucyHke C.2¢, CroXeHue Toka BO3MOXHO TOMbKO B cllyyae npu-
MEHEHMS [BYXMOMOCHOIO UCTOYHMKA C MOAKMIOYEHNEM ABYX NOMOCoB. CNOXeHWe HanpskeHns B JaHHOM crlyyae HEBO3-
MOXHO, U pPe3ynbTUpyloLLas XxapakTepucTnka co3faeTcsi rpadpuyeckum CyMMMpPOBaHUEM OTAENbHbIX 3HAYEHUI ToKa.

Ecnu TonbKo 04MH NOMC KaXa0ro MCTOYHMKA NOAKIIOYEH K NOMOCY APYroro McTouHMKa (pucyHok C.2d), cnoxeHune
HanpsKEHUst MOXXHO CKINIOUYNTL, ECIW MONSIPHOCTB MCTOYHMKOB, Kak MokasaHo, (hMKCcMpoBaHa Bo BCeX cryyasx (Hanpuvep,
¢ nomoubto GapbepoB GesonacHocTU). ViHave cnefyeT paccmaTpuBaTh CIOXEHME 3HAYEHMI Toka WM HamnpshKeHus
(cm. pucyHok C.2e).

Ecnu HeckonbKo Lienen noakmtoYeHsbl K KOHTYPY, B KOTOPOM creayeT npeanonaraTe NPOU3BOSbHbIE COEANHEHUS
(pucyHok C.2e), Toraa B 3aBUCMMOCTM OT paccmaTpyvBaeMblX YCNOBUIA HEMCNPABHOCTU MOXET BbITb 3a4aHo nocnenoBa-
TenbHOe UNy napannenbHOe COeAMHEHNE, TO eCTb HEOBX0AMMO paccMaTpUBaTb CIIOXKEHME TOKa U CIOXKEHWE HanPsPKEHUSI.
Mockonbky 3TW ABa BapMaHTa HE MOTYT CyLLECTBOBATb OAHOBPEMEHHO, PE3YNbTUPYHOLLNE XapaKTEPUCTUKM CITOXKEHUS 3Ha-
YeHUI TOKa U HAaMNPSPKEHUS CreayeT CTPOUTb pasfenbHo. ATy NpoLeaypy Takke NPUMEHSIOT BO BCEX Cy4asix COMHEHWIA B
OTHOLLEHUN Lienen, MpeAcTaBneHHbIX Ha pucyHkax C.2b n C.2d, a Takke ans Lenein ¢ 6onee Yem ABYyMs NPOBOAHUKAMM.
Mony4eHHbIN pe3ynbTaT Bcerga 6yaet obecneynBatb 6€30MNacHOCTb.

C.3.2 OueHka 6e30MacHOCTU CoeaUHEHMUs M onpeaeneHne MakcMMarbHO A0NYyCTUMbIX 3HaYE€HUIN eMKOCTU U
MHAYKTUBHOCTHU

Ecnu pesynbTupytoLlasi xapakTepucTka KOMGUHMPOBaHHOW Lienun onpeaeneHa B cootseTcTBum ¢ C.3.1, cnegyto-
LA 3Tan — oLeHka nckpobesonacHocTW. [1ns1 3Tol Lienmn UCNonb3yoT AnarpaMMbl, NpMBeaeHHbIE Ha pucyHkax C.7 n C.8.
OHM Noka3bIBalOT KPMBYO MakcManbHO AONYCTUMbIX 3HAYEHUI NS NIMHENHbBIX XapakTepUCTUK MCTOYHMKOB (LUTPUXOBas
npegenbHas KpuBasi) U Anst IPSIMOYTrOMbHbIX XapaKTePUCTUMK (CRMOLHAs npeaernbHas KpuBas) Npy 4aHHOM MHOYKTUBHOCTU
1 HOBbIX MaKCUMarbHbIX 3HAYEHWAX TOKa U HANPsXKEHUs1 B KOMBMHMpoBaHHOM Lienu. Kpome Toro, npuBeeHbl KpuBble 4
onpefeneHnsi camoi BbICOKOW JONYCTUMON BHELLHEN eMKOCTY B 060ouMX criyyasx. PacnpegeneHue guarpamm no rpynnam
o6opyaoBaHus U MHOYKTUBHOCTY NpuBeaeHo B Tabnuue C.2.

Tab6nwuuya C.2 — PacnpefeneHue guarpamm rno rpynnam oGopyaoBaHUs U UHOYKTUBHOCTH

PucyHok pynna Honyctumas nHaykTBHOCTL L, MIH
C.7a 0,15
C.7b 0,5
C.7c 1IC 1
c.7d 2
C.7e 5
C.8a 0,15
C.8b 0,5
C.8c 11B 1
C.8d 2
C.8e 5
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YT06bI OLIeHNTL MCKkpOBe3onacHOCTb, CHavana criegyeT BblbpaTth rpynny o6opyaoBaHus, a 3aTem 06LLYI0 MHAYKTUB-
HOCTb, HeobxoanmMyto Ans kKomOuHaumu. Ecnmn paccmaTpumBaloTcs HebonbLume 3HaYeHNA MHOYKTMBHOCTU (TO €CTb, B OTCYT-
CTBME COCPeaOTOYEHHOW MHAYKTMBHOCTM, TONBbKO KOPOTKME OTpe3ku kabens), To cneayeT BbibupaTh AgnarpamMmmy ¢ CaMbim
HU3KNM 3HaYeHneM nHAyktuBHocTu (pucyHok C.7a ans rpynnsl 1IC n pucyHok C.8a ans rpynnei 11B).

PesynbTupytoLlas BbIXoOgHasA xapakTeprucTuka HaxoanMTCs Ha paccMmaTpuBaeMon gnarpammve. Ecnv B cootBeTCTBUM
¢ C.3.1 paccmMaTpuBaeTCs CroXeHne 3Ha4eHNIN ToKa 1 HanpshxeHusl, Toraa AOMKHbI ObiTb BbluepyeHbl 06e pe3ynbTupyio-
LiMe XxapaKTepucTUKu.

Tenepb MOXHO HENOCPEACTBEHHO ONpeAennTb, ABASETCS N NCKPO6e30nacHOM KOMBUHaLMS NCTOYHUKOB C MHAOYK-
TUBHOCTbIO AN AaHHOW Anarpammel 1 BbIGpaHHOWM rpynnbl 06opyaoBaHus. MNMonyyeHHas cymMMapHas XxapakTepuctmka He
AOIMKHa nepecekaTb NPeAenbHY0 KPUBYIO ANA ICTOYHUKA C NPSIMOYTOfIbHON XapakTepPUCTUKOW HI B OAHON TOYKe Avarpam-
Mbl. Kpome Toro, Touka Ha gnarpaMmme, onpeferneHHas kak MakcMmMaribHOe 3Ha4YeHVe HanpspkeHUs UM MakcrMarnbHoe 3Ha-
YeHune Toka CYMMapHOW XapaKTepUCTUKW, AOMKHA fexaTb HWbKe KPMBOW ANS NIMHENHOro NCTOYHMKA.

MakcrMmanbHO JoNyCTUMYH0 €MKOCTb MOny4aeMon Lieny onpeaenstoT Kak caMoe HU3Koe 3HayeHne 13 AByX Cepui
npefenbHbIX Kpuebix Cj, KOTOpas ABMAETCA CaMblM BbICOKUM 3HaveHneM C,, He nepecekaoLmMcsa pesynbTupyoLLen
BbIXOAHOW XapakTepuUCTUKOW ANs IMHENHOro NpeAena v Ans NpsiMoyrofibHoro npegena. Ecnv ans gaHHoro npumeHeHns
Heobxoanmo Goree BbICOKOE 3HaYeHIe O0MyCTUMOi eMKOCTU Cj, €ro MOXHO MOJy4UTb, UCMONb3Ys Npexae BCero avar-
pammy ons 6onee HU3KON MHAYKTUBHOCTU. DTOT XKe MeToA MOXHO NPUMEHATb, KOraa pe3ynbTupyroLLas BbIXOQHAs Xapak-
Tepuctuka nepecekaeT KpvBYH MpeaenbHON WHAYKTUBHOCTM AN WUCTOYHWKA C JIMHEWHOW U MNPSIMOYrOfbHOW
XapakTtepucTtukon. Ecnv gaxe npu caMoOM HU3KOM 3HAYEHUN MHOYKTUBHOCTU Ha aguarpammax (0,15 MIH), KpmBble cOOTBET-
cTBylOLMX Npegenos Ha gvarpamme [IC npeBbilweHbl, pekomeHayeTcs NpuMeHaTb guarpammel [IB. Ecnv aTu npegensl
Takke npesbllleHbl, TOrAa KOMOUHaUMa He SBNsieTca nckpobesonacHom Takxke v Ang rpynneb [I1B.

C.3.3 JononHutenbHble KOMMEHTapMM OTHOCUTESNTbHO METOAUKA NMPUMEHEHUA BbIXOLHOW XapaKTePUCTUKU

MeToaunka oueHkM 6e3onacHOCTN coeauHeHUI nckpobesonacHbIX Lenewn, onucaHHasa B C.3.1 n C.3.2, co3gaHa Ha
OCHOBe (byHAaMeHTarnbHbIX UCCNeaoBaHuni U pacyeTa modenein. Metoa pacyeTa AaeT pesynbTaThl, OTAMYaOLWMNecs oT
npuBEAEHHbIX B NMpeAbiayLleM oTyeTe.

Bornee BbICOKME 3HaYeHNss eMKOCTY AONYCTUMbI B AManasoHe HU3KOro HanpshkeHus. [1na 6onee BbICOKMX 3HAYEHNN
HanpsxXeHWsi pa3HuLa MoOXeT AocTuraTb koadpduumeHTa 3. B oTrnivyme oT gnarpamm B npeabigyLLeM oT4YeTe npeaensHas
KpuBas Ans YNCTO PE3NCTMBHON Lienu He noka3saHa Ha pucyHkax C.7 n C.8, Ho oHa no cyTu onpeaenseTcs no 4onyCTMMo-
My 3Ha4YeHW MHOYKTMBHOCTWU. Kpome Toro, 3gecb HaxoAsaTcs npefenbHble KpuBble ONA MUHEWHbIX UCTOYHUKOB. 3a
NCKINIOYEHNEM 3TOro, rpadnyeckuii MeTos B LLENMOM OCTaeTCs TakuM xe.

pacduyeckuii MeTo OCHOBaH Ha CHVDKEHUW pearlbHOM XapaKTePUCTUKM UCTOYHWMKA B abOCTPaKTHOM FIMHENHOM
NCTOYHMKE N NCTOYHMKE C NPSIMOYTOfIbHOWN BbIXOAHOW XapakTepUCTMKON U CPaBHEHWN C COOTBETCTBYIOLLMMU NpeaenbHbl-
MW KpMBbIMW. TOMbKO B criyvae, ecnu dhakTuyeckas XxapakTepucTrka MCTOYHUKA NIMHEeHas unv npsimoyrosfibHas, koaddu-
LMeHT 6e30MacHOCTY C rapaHTUpoBaHHbIM 3HaYeHnem 1,5 moxeT BbITb BbiBeAeH No gvarpamme. [ins HekoTopbix 6onee
CIMOXHbIX NCTOYHNKOB MOXeT BbITb HEO6X0AMMO NOCTPOUTL OrMBaIOLLYIO NIMHENHYIO UMW MPSMOYTONbHYI0 XapakTepucTu-
Ky, YTO MO3BOMUT COXPaHUTb KO3(PUUMEHT Ge3onacHOCTU. PeanbHbI kO3hPUUMEHT 6e30nMacHOCTU MOXeT ObiTb
HEeCKONbKO HuXe (Ho Bceraa Boiwe 1), ecnu ncnonb3ytotcs oba npegenbHblX Kputepus. 3To pesynbTaT npeobpasoBaHns
daKkTU4eCcKnx ycrioBum B Lienn, NCNOmb3yeMbiX B NPOCTOM rpaduyeckom MeTtoge. Mo obLieMy MHeHUo cneumanuncTos,
3TO NpMeMnemo, Koraa paccMaTpuBaloTCS YCTaHOBKM A 30HbI knacca 1.

Mpu NnpumeHeHun gnarpamm, NnpuBedeHHbIX Ha pucyHkax C.7 n C.8, Bcerga yunTbiBaeTCsl B3aUMOAENCTBNE MHAYK-
TUBHOCTU M €MKOCTU (CMellaHHas Lenb). ATy MeToauKy Takke criedyeT NpUMeHATb Ans KOMOUHaLMW YUCTO MMHENHbIX
Lenen (BbIxoQHas XxapakTepucTuka B COOTBETCTBMMU C pucyHkoM C.1a). YkasaHHbIN MeToA He AenaeT pasnuyuvn mexay
COCPEeAO0TO4EHHOW MHAYKTUBHOCTBIO UMM EMKOCTbIO, BbiBEAEHHBIMW Ha OCHOBE pacnpefernieHHblX napameTpos kabens.
Ecnu ncnoneaytotcs kabenu co BpemeHem nepegayun go 10 MKC, cornacHo CyLecTBYOLWEMY MHEHUWIO Takoe pasnnyne He
sABnseTca HeobxoaumbiM. PacyeT, OCHOBaHHbIN Ha COCPEAO0TOYEHHbIX 3NIeMeHTax, OCHOBaH Ha 6e3onacHoCTu, U, B OTNU-
Yne OT paHee NPMMEHSABLLMXCA METOAO0B pacyeTa, He MMeeT CepPbe3HOro OrpaHNYeHNs Ha NpakTuke.

[MpenmyLLecTBO 3TON METOAUKM COCTOUT B TOM, YTO BCE AaHHble, OTHOCALMECs K 6e30MacHOCTU, MOXHO B3STb U3
OAHOW AmarpaMmbl. Tem He MeHee HeobXO4MMO MPOBECTU AOMNOMHUTENbHOE CPaBHEHWE MaKCUMarbHOro 3HavyeHus
HanpsKeHWs1 XOroCcToro Xo4a U MakcMmarnbHOro 3Ha4eHWs eMKOCTV B COOTBETCTBUM C AONYCTUMOW EMKOCTbIO B 3aBUCK-
MOCTW OT HanpshkeHusi u rpynnsl o6opynoBaHma MOK 60079-11, nockonbKy B HEKOTOPbLIX CIy4asix No ONMCcaHHOW 34echb
MeToaMKe nony4vatoT 6onee BbICOKOE 3Ha4YEeHUE A0NYCTUMOM eMKOCTU. Toraa aHadeHus cneayet B3saTb u3 MOK 60079-11.

3HayeHus1, NofyYyeHHble ANA MaKCUMarbHO AOMYCTUMbIX BHELUHUX MHOYKTUBHOCTU U €MKOCTU, — 3TO 3HaYeHus,
NPUMeHNMble ANSA BCEN KOMBMHALMN, TO €CTb AOMKHbI ObiTb YYTEHbI 3HAYEHNUS MHOYKTUBHOCTY N €MKOCTU BCEX OTAENb-
HbIX YCTPOWCTB, AENCTBYIOLLMX HA BHELLHUX KOHTAKTax.

MeToauka pacyeTta, NCNONb30BaHHAsA Ha Avarpammax, NokasbiBaeT OTCYTCTBME 3HAYNTENbHbIX CUCTEMATUYECKMX
OTKIMOHEHWI OT pe3ynbTaToB, NOMYyYEHHbIX NPY UCMbITAHUSX HA BOCNNIAMEHEHNE BO BPEMS BbINOMHEHNS HAay4YHO-UCCre-
[oBaTenNbCKMX MPOEKTOB. MI3BECTHO, YTO NOrPELLUHOCTE MHOTMX Pe3ynbTaToB M3MepeHuii Haxoautca B npegenax Ao 10 %.
MpuunHa 3aknoyaeTca B MeToae UCMbITaHWA 1 caMOM Uckpoobpasyowem MexaHname. CuntaeTcs, 4To npeacTaBneH-
HbI 30eCb MeTod AaeT HebonbLUNe OTKIIOHEHUSI.
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C.4 UnniocTpauusa MeTOAUKU NPUMEHEHUS1 BbIXOAHbIX XapaKTepUCTUK C MOMOLLbLIO NpuMepa

B npumepe, nokasaHHOM Ha pucyHke C.4, aHanusaTtop c ycunutenem (1V) yctaHoBnNeH B ONacHON 30He U nony4vaeT
nuTaHme oT nckpobesonacHoro nctovHmka nutaxusa (1). BeixogHow curHan nckpotesonacHoro yeunutens (ot 0 go 20 mA)
nogaetcsa Ha nHgukaTop (1) n nnotTep (llI).

11 111

1 — x| 4 —Xx S |5

— ] 6
2
IV
3 EEx ib IIB

CroxeHune 3Ha4YeHMIn Toka/HanpsiKeHust
MNMoacoenunHeHHas uenb Ex ib 1IB
P,=1,9BT, U,=28,7B, I, =264 mA
L,=0,5mIH, C, =400 HD

O603Ha4eHust
1 — pucneTtyepckas; 2 — KOMMYTaLUMOHHbIN 3an; 3 — nnowazka (B3pbiBoonacHas 3oHa); 4 — MakcumMarbHble onepaunoHHO-NaccuB-
Hble 3HaYeHUsi Ha MHAMKaTope: NUHeNHble xapakTepuctukn 12B, 133 MA, 0,4 BT; 5 — MakcumanbHble onepauMoHHO-NacCuBHbIE 3Have-
HUS Ha 3anucbiBaloLLEM YCTPOUCTBE: NUHeHasn xapaktepuctuka 1 B, 31 MA, 10 MBT; 6 — MakcumMarbHble 3HaYeHWs1 ANa UCTOYHUKA
nuTtaHusa: Exib IIB 15,7 B, 100 MA; 1,57 BT, Lo <1 MIMH, Co <650 HP — npsAMOyronbHble XapakTepucTUKN PErynnpoBaHns ToKa 3NeKTPOHN-
Ku; 7 — aHanusartop ¢ ycunuTenem (uckpobesonacHoe obopyaoBaHue)

| — nckpobesonacHbI UCTOYHUK NuTaHus; Il — uHagukaTop; Il — nnoTtTep; IV — ycunutens

PucyHok C.4 — lNpumep coeamHeHus

AHanusatop — 3To uckpobesonacHoe o60pyaoBaHWE; UCTOYHWUK NMUTAHUSA, UHAMKATOP U NIOTTEP — CBA3aHHOE
obopynoBaHue B 3Ha4eHuu, npuHstom B MOK 60079-11. MNpw HopmaneHo paboTe ToNbKOo ceTeBOE NUTaHNE — aKTUBHBbIN
WCTOYHWUK, @ UHAMKATOP U MIOTTEP — NACCUBHbIE UCTOYHMKN. OgHaKo Ansi oLeHku 6e3onacHOCTU B kavecTBe 6a30BbIX Npu-
HATbl CaMble BbICOKME BO3MOXHbIE 3HAYEHUSI U3 CePTUPUKATOB, OTHOCSLLMXCS KO BCEM TPEM YCTPOWCTBAM B YCITOBUSAX
HENCMNpaBHOCTMU.

MpeacrtaBneHa cneaytowas nHpopmMaLms:

| UcTouHMK nuTaHus

Bbixoa ¢ Bugom 3awmtel Ex ib 1B

MakcumanbsHble 3Ha4YeHUs:

U,=1578B;
1,=100 mA;
P, =1,57 Br;
L,=1MIH;

C, =650 HO.

lMpsimoyronbHasg BbiIxogHasa xapaktepucTuka (pucyHok C.1c).
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Il UhpukaTop
Bxoa ¢ Bugom 3awmtel Ex ib [IC
MakcumanbHble 3Ha4YeHus:

U, =12B;

I, =133 MA;

P, =0,4 BT,

L, =18 MIH;

C, = 1,4 Mk®.

JIvHeliHas BbIxogHast xapakTepucTuka (pucyHok C.1a).
Il MnoTtrep

Bxoa ¢ Bugom 3awmtel Ex ib [IC

MakcrmanbHble 3Ha4YeHus:

U,=1B;

1,=31 vA;

P, =10 mMBrT;

L, =36 MIH;

C, = 200 MKOD.

JlnHerinas BbIxogHas xapakTepucTtuka (pucyHok C.1a).

Mpu ycTporicTBe Lenu, kak nokaszaHo Ha pucyHke C.4 1 B 3aBUCMMOCTM OT YCNOBUI HEUCNPABHOCTM B aHanm3artope,
3HaYeHNs HaNpPsHKeHWI 1 TOKOB MOTYT CKNaablBaTbCs, Kak Moka3aHo Ha pucyHke C.2e. HaBuayanbHble XapakTepucTuku
W ABe CyMMapHble XapakTepucTukn Ans fobaBneHns HanpspkeHUs U Toka nokasaHbl Ha pucyHke C.5.

U, BA
30—
28,7
N\
S
Q
zU
N
AN
AN
AN 18,7 B
N 100 MA
|
15,7 fmemamomom oo '
15 :
[ [
12 K
R
10 | \~
| N
| N x1
I AR
| .
I N,
11 | N,
111 \\\ \\
1_~4 \\ ﬁ.\' -
0 [ | [ [ I I I I | | | [ I | o
31 100 133 200 264 300 7, mA
| — nckpobe3onacHbIN UCTOYHMK NUTaHus; || — nHgukaTop; [l — nnoTtTep

PucyHok C.5 — CymmapHble xapakTepucTukX Lenu, NnpeacTaBneHHon Ha pucyHke C.4

[nsa nposepkmn nckpobesdonacHocTu Ha pucyHke C.8b npeacTaBneHbl CyMMapHble XapakTePUCTUKM, OTHOCALLMECS K
CNOXEHWI0 3HaYeHU HanpskeHus 1 Toka (nogrpynna lIB, L = 0,5 mIH) (pucyHku C.6a n C.6b).

Yrnoeas Touka npu 18,7 B n 100 MA Ha KpMBOW CMNOXEHUS HanpshKeHUs1, 04EBUOHO, ABNAETCS KPUTUYECKON TOY-
KO — OHa pacnornoxeHa bnvxe Bcero K 4onyCTMMON UHAYKTUBHOCTW MCTOYHUKA C MPAMOYrOSfibHON XapakTepUCTUKON, HO
He gocTuraeT ero. B aTon Touke gocTuraeTcsl TeopeTUHECK camoe BbICOKOe 3HayeHne MoLHocTu, pasHoe 1,9 BT.

MockonbKky obe pesynbTUpYHOLWME XapakTepUCcTUKN KOMOUHaLMN He NepeceKatoT KpuBble AONYCTUMOW MHAYKTUB-
HOCTM AN UCTOYHMKOB C NIMHEWHOW U NPSMOYTONbHOW BbIXOQHOW XapakTepucTnkon Ha pucyHkax C.6a n C.6b, pesynbTar
ncnbiTaHMa 6e3onacHOCTM NOMNOXUTENbHBIA. [N MakcMmanbHOro 3HadeHusi HanpsbkeHus (28,7 B) pesynbTupytowen
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XapaKTepuCTUKM B AaHHOM NMpUMepe MakCrManbHO A0NyCTUMasi EMKOCTb KOMOMHaLMM N3 cepum KpMBbIX Ha pucyHke C.6b
MoXeT ObITb ycTaHoBNeHa Ha ypoBHe 400 H®. Ecnv npoBepuTb No Tabnuue AONyCTUMOW €MKOCTU B 3aBUCUMOCTMK OT
HanpsXxeHns n rpynnel obopynosanua M3K 60079-11 3HaveHune 28,7 B ana noarpynnel 1B, gonyctumoe 3HayeHue
eMKocTu 6yaeT paBHO 618 HO — TO ecTb OHO OyAET BbIlLE YyCTAHOBMNEHHOrO 3Ha4YeHust 400 HO.

40
300 HO

[|
|
1
\
I W — -
35 % o 1IB; 0,5 M1
B \\ SN

30 =~

\ ~C 2
500 HO . 1 ~I_
25 N—T e =

U,

o’

i

1 Mk® 20— <t +t —+ —F ——F +— 4+ —F —1

2 MkP ——— P~ ———

15 = ] S S S S —

5 Mk® 10 SN — T — 4 —0r — ] 3 L

10 Mk — Tt

0 100 200 300 400 500
1,, A

1 — makcumarnbHas UHAYKTMBHOCTb ANS UCTOYHMKA C MPSMOYroflbHOM XapakTepUCTMKOW; 2 — MakcumarnbHas WHAYKTUBHOCTb ANS
VUCTOYHUKA C MMHENHON XapaKTepUCTUKON

PucyHok C.6a — CnoxeHue 3HadeHuin Toka

40 N
3000  <H—— S
35 1\ ~ 11B; 0,5 M1
U01 B \\ =~ ~
30 —
e Y i
500 HO —Exch - 2
25 R \\ —T= i SN
A AN —Tr==q =
=] ——
1 mkd 20 — NN =
= N B I I e W R s —
2 MK — - B —
15 —
5 MK® 10 — e e e s i R A A — ——
10 Mk® I — e e e e e e s i =
; —
BN
0 =
0 100 200 300 400 500

1, MA

1 — makcumarnbHas UHAYKTUBHOCTb ANS UCTOYHMKA C MPSAMOYroflbHOM XapakTepUCTMKOW; 2 — MakcumarnbHas WHAYKTUBHOCTb AN
VNCTOYHMKA C NIMHENHOW XapakTepucTMKON

PucyHok C.6b — CrioxeHune 3Ha4yeHun HanpsXKeHus

PucyHok C.6 — CnoxeHune 3Ha4YeHU TOKa NN HaNpsKeHUs Anga npumMepa, npuBegeHHoro Ha pucyHke C.4
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[Mony4eHHble 3Ha4YeHWsa ons KoMOuHaUMM cnegyroLwme:

Moarpynna IIB

MakcumanbHble 3HaYeHus:

U, =28,7B,;

I, = 264 mA;

P,=19BrT,

L,=0,5m;

C, =400 HO.

Mockonbky B AaHHOM Mpumepe uckpobesonacHble BXOAb! U BbIXOAbl CBA3aHHOro 060pyAoBaHMs (MCTOYHUK NUTa-
HWS, MHOUKATOP M NNOTTEP) HE MMEKT 3 MEKTUBHBIX 3HAYEHUI MHOYKTUBHOCTU UM EMKOCTW, MakCMMaribHble 3Ha4YeHUs
€MKOCTU UIMN UHAYKTUBHOCTM MOXHO MCMONb30BaTh ANs uckpobeszonacHoro obopynoBaHns (aHannsaTop) n Ans coegu-
HUTENbHbIX Kabenen.

C.5 Pe3ome

[Mpy NpoEKTUPOBAHNM 1 MOHTaXe N3MEPUTESbHbBIX Y TEXHOMNOrMYECKNX YCTaHOBOK B XMMUYECKOWN N HedpTexnMmnyec-
KOV NPOMBbILLIIEHHOCTUN YacTo GbiBaeT HeO6X0aUMO KOMBUHMPOBATL HECKONBKO CepTUULMpPOBaHHBLIX eauHuL, obopyao-
BaHWUsI ¢ MCKpobGe3onacHbIMU Lensimu.

Mpasuna yctaHoBkK, onucaHHble B MOK 60079-14, no3BonsoT pa3paboTymnky, MOHTaXXHUKY 1 onepaTopy 3MeKkTpu-
YEeCKOWN YCTaHOBKM B OMacHOW 30He COCTaBNATb Takme KoMOMHaumm nop cobCTBEHHY OTBETCTBEHHOCTb, €CMU OCyLLe-
CTBNSIETCA NPOBEpPKa pacyeToM unu namepeHnem besonacHocTy coenuHeHus. MockonbKy onepatop obblYHO HE NMeeT
BO3MOXHOCTEW AN NPOBEPKN naMepeHneM (He nmeeTt Heobxoamnmoro obopyaoBaHNUst), OH MOXET MPUMEHSATb NOAXOAS-
wyto metoamky pacyeta. B MOK 60079-14 npeactaBneHa Mmetoguka, KOTopas MOXET MPUMEHATHCS TONMbKO B OTHOLLEHUN
WUCTOYHMKOB C YACTO JIMHENHBIM BHYTPEHHUM COMPOTUBMEHMEM, HO AaXe 3TO He NO3BOMsieT BO BCEX Cry4vasx Monyy4nTb
6e3onacHble koHUrypaumn. OgHaKko Ha NpPakTUKe YacTo BCTPEYAKTCA NCTOYHUKM C HEMMHENHBIMU XapakTepUCTUKaMU 1
[0 HacTOsILLLEero BpeMeHU KOMOMHaLMIO TakuX MCTOYHMKOB ObINO BO3MOXHO COCTaBUTL TOMbKO C MOMOLLLIO UCMbITaTeNb-
How nabopaTtopun.

B cBs3u ¢ 3T1M 6bIN pa3paboTaH MeTon, KOTOPbIV NMO3BOMSET OLEHUTL C MOMOLLbIO Auarpamm 6e30nacHOCTb KOM-
HGuHaLumm ceTew, BKNoYaLWwmnx B cebsi NMHeHbIe 1 HenuHelrHble Lenu. OnucaHHas 3gecb MeToanka npuMeHnma k obopy-
posaHuto nogrpynn |IB u 1IC ansa onacHol 30HbI knacca 1.

OcCHOBHas YacTb METOANKN — rpadpuveckoe CYMMUPOBAHUE 3HAYEHUI BbIXOOHbBIX XapakTePUCTUK UCMOMb3yeMbIX
nckpobe3onacHbIX MCTOYHMKOB. Pe3ynbTupytoLlme XxapakTepUCTUKM 3aTEM BbIYEPUMBAOTCA HA COOTBETCTBYIOLEN Ana-
rpamMmme, no KOTOPOWN MOXHO OLIEHUTb PE3UCTUBHbIE, MHAYKTUBHbIE, EMKOCTHbIE U KOMOUHUPOBAHHbIE Lienu (TO eCTb Npu
O[HOBPEMEHHOW UHAYKTUBHOW 1 EMKOCTHOWN Harpy3ke). CyLlecTBEHHOE NPeuMyLLECTBO 3TOM METOAMKMN 3aKnovaeTcs B
TOM, 4YTO BCSl MH(pbOpMaUWsi 1 NpederbHble YCNOBUS, OTHOCSALWMECS K AaHHbIM Mo 6e30nacHOCTU, MOryT 6bITb B3ATHI U3
ofHow anarpammbl. Heobxoanmeln koadduuneHT 6esonacHocTu 1,5 yxxe npeaycMoTpeH Ha Auarpammax.

C.6 Onarpammbl

Ounarpammy Ha pucyHke C.9 MOXHO CKOMMpOBaTb Ha MPO3payvHyd OCHOBY. MOXHO BbIMEPTUTH CAMOCTOSITENTbHO
paccuynTaHHble AnarpamMmbl 451 CYMMbl 3HAYEHUI HANPSDKEHUS M TOKa U HaNOXWTb Ha pasHble NpegenbHble anarpaMmbl
(B 06bIMHOM MacLwiTabe) anga oueHkn. Hke npuBeneHbl NpefenbHble gMarpammMbl B COOTBETCTBUM € Tabnuuen C.2 B
obuwem 1 B oNTMMM3MpoBaHHOM MacLuTabe.
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1, MA

1 — MakcumarnbHasi UHAYKTUBHOCTb ANsl UCTOYHMKA C MPSIMOYrofibHOW XapakTepUCTUKOMW; 2 — MakcumarbHasi MHAYKTUBHOCTb ANsi
MUCTOYHMKA C NMMHENHON XapaKTePUCTUKON

PucyHok C.7a — Ouarpamma ansa 3HayeHuns 0,15 mIMH
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1 — MakcumarnbHast MHOYKTUBHOCTb AJ151 UICTOYHMKA C NPSIMOYTrOSIbHOM XapakTepPUCTUKON; 2 — MakcuMarbHast MHOYKTUBHOCTb A5t UCTOM-
HUWKa C NTMHENHON XapakTepUCTUKON

PucyHok C.7a — [dnarpamma ans 3Hadenuns 0,15 mIH (npogormkeHve)
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1 — MakcumanbHas MHAYKTUBHOCTb ANA UCTOYHMKA C MPSAMOYrOfbHOW XapakTepuCTUKOW; 2 — MakcumarnbHas WHAYKTUBHOCTb AM1S
MNCTOYHMKA C NIMHENHOW XapaKTepUCTUKON

PucyHok C.7b — Onarpamma gns 3Haderus 0,5 mIMH
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1 — MakcuMarnbHasi UHAYKTUBHOCTb 41151 ICTOYHMKA C NPSIMOYTONbHOM XapakTepuUCTUKON; 2 — MaKCMMarnbHas MHAYKTUBHOCTb AN UCTOY-
HVIKa C MMHENHON XapaKTepUCTUKOM

PucyHok C.7b — dnarpamma ans 3HadeHus 0,5 mIH (npogomkeHne)
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1 — mMakcumanbHasi UHAYKTUBHOCTb ANsi UCTOYHMKA C MPSIMOYTrofibHOW XapakTepUCTUKOW; 2 — MakcumarbHasi WHAYKTUBHOCTb ANsi
VNCTOYHMKA C NTMHENHON XapaKTePUCTUKON

PucyHok C.7c — Ouarpamma gns 3HaveHnst 1 MM
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1 — MakcumanbHast UHOYKTUBHOCTb 41151 MCTOYHUKA C NPSIMOYTONbHOW XapaKTepPUCTUKON; 2 — MakcumasibHas UHAYKTUBHOCTb 41151 UCTOY-
HUKa C NTIMHENHON XapakTepuCTUKOM

PucyHok C.7c — Ouarpamma ans 3HaveHns 1 MICH (npoaomkeHne)
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1 — MakcumanbHas MHAYKTUBHOCTb AN UCTOYHMKA C MPSIMOYrOfIbHOM XapaKTepUCTUKOWN; 2 — MakcuMmarbHasi MHAYKTUBHOCTb A5
MUCTOYHMKA C NMMHENHON XapaKTepUCTUKON

PucyHok C.7d — dnarpamma ans 3HadenHus 2 mMH
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1 — MakcuMarnbHast UHOYKTUBHOCTb 1151 UCTOYHMKA C NPSIMOYTONbHOM XapakTepuUCTUKON; 2 — MaKCuMarnbHas MHAYKTUBHOCTb AN UCTOY-
HMKa C NMMHENHON XapaKTepUCTUKOMN

PucyHok C.7d — dunarpamma ans 3HayeHust 2 MIH (npogornkeHue)
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1 — mMakcMmanbHas WHOYKTUBHOCTb ANA MCTOYHMKA C NPSMOYrOflbHOM XapakTepUCTUKOW; 2 — MakcumarnbHasi MHOYKTUBHOCTb ANS
VUCTOYHUKA C NMMHENHOMN XapaKTepUCTUKON

PucyHok C.7e — [dnarpamma ansi 3HadeHus 5 mMH
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1 — MakcumarnbHast MHOYKTUBHOCTb 151 UICTOYHMKA C NPSIMOYrONIbHOM XapakTePUCTUKON; 2 — MakcuMarbHast MHOYKTUBHOCTb AJ1st UCTOM-
HUWKa C NTIMHENHON XapakTepuUCTUKOM

PucyHok C.7e — dunarpamma ans 3HadeHuns 5 MIH (npogormkeHue)

PucyHok C.7 — [Ounarpamma ¢ npegernbHbIMU KpMBBIMU NS XapaKTePUCTUKN YHUBEPCATNbHOTO
nctoyHuka — nogrpynna IIC
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1 — MakcumarnbHasi UHAYKTUBHOCTb ANsl UCTOYHMKA C MPSIMOYTrofibHON XapakTepUCTUKOMW; 2 — MakcumarbHasi MHAYKTUBHOCTb ONsi
VNCTOYHMKA C NTIMHENHON XapaKTePUCTUKON

PucyHok C.8a — [dunarpamma ansi 3HadeHus 0,15 mIMH
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1 — MakcuMarnbHasi UHAYKTUBHOCTb 151 ICTOYHMKA C NPSIMOYTONbHOM XapakTepuUCTUKON; 2 — MaKCuMarnbHas MHOAYKTUBHOCTb AN UCTOY-
HMKA C NMMHENHON XapaKTepUCTUKOMN

PucyHok C.8a — [narpamma ans 3HadeHus 0,15 mIMH (npogomnxexue)
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1 — MakcumanbHasi MHOAYKTUBHOCTb A UCTOYHUKA C MPSIMOYTONbHOW XapaKTEPUCTUKOMW; 2 — MakcuMarnbHasi MHOYKTUBHOCTb AMs
MNCTOYHMKA C NIMHENHOW XapaKTepUCTUKON

PucyHok C.8b — [dnarpamma ans 3HayeHus 0, 5 mMH
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1 — MakcumanbHas MHAYKTUBHOCTb ANS1 UCTOYHMUKA C NPSIMOYrOfbHON XapaKTePUCTUMKOW; 2 — MakcuMarnbHas UHAYKTUBHOCTb
ONs UCTOYHUKA C NMUHENHOW XapaKTepuUCTUKON

PucyHok C.8b — [dnarpamma ans 3Hayenus 0, 5 mIH (npogormkeHne)
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1 — MakcuManbHas WHOYKTUBHOCTb AN UCTOYHMKA C NPAMOYrOfibHOW XapakTepUCTUKOW; 2 — MakCcumarnbHas MHAYKTUBHOCTb
O5S UCTOYHUKA C NUHENHOW XapaKTepUCTUKON

PucyHok C.8c — Ounarpamma gns 3Havenns 1 MMy
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1 — makcumarnbHasi UHOYKTUBHOCTb ANt UCTOYHMKA C MPSIMOYTONbHOW XapakTepUCTUKOW; 2 — MakcuMarnbHas MHOYKTUBHOCTb
0551 UICTOYHMKA C NIMHEWHOW XapakTepuUCTUKOM

PucyHok C.8¢c — [Ouarpamma ans 3HaveHus 1 MIH (NpogomxkeHue)

42



rOCT P M3K 60079-25—2012

40 \
200 HO NT
\\ ™ \
A \ 1IB; 2 MMH
U, B N -
N
M \
35
b \
N
\ 0
N
300 HO \ A
V‘ \ \
30 -
NS \
\\ ~L L \ 2
N\ [\ N <L N\
\ ~ AN
~L N
25 \ SN
500 HO < — N\
™ A+ N\
\\\ \ T+ N
\ N
1 Mkd NN S
20 ~TTS S TS | N
N \\ = N
N, 1 \
N\ \
N
15 N
2 MK NIl N
\\\\ B N T [+ —_L
I~ N M~ =
N
5 10 \‘\
MKD ~ | L ] ||| NN
Rina [T HET =L
‘\\\\\ \\\\ f—
10 mkd = L T N
\\\\\ _—\: = 1 —_— -:\
5 ES ~=
\\\\\
0
0 50 100 150 200 250 300
1,, MA

1 — mMakcumarnbHas UHOYKTMBHOCTb ANS UCTOYHMKA C MPSMOYrofibHOM XapakTepUCTMKOW; 2 — MakcumarnbHas WHAYKTUBHOCTb AN
VNCTOYHMKA C IMHENHOW XapakTepucTKOn

PucyHok C.8d — [narpamma ans 3HadeHus 2 mMH
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1 — mMakcumMarnbHasi UHOYKTUBHOCTb ANt UCTOYHMKA C MPSIMOYTONbHOW XapakTepUCTUKOW; 2 — MakcuMmarnbHas MHOYKTUBHOCTb
AN UCTOYHUKA C NNHEWHOW XapaKTepucTUKOn

PucyHok C.8d — dunarpamma ans 3HayveHus 2 MIH (npogornkeHue)
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1 — MakcumanbHasi MHAYKTUBHOCTb AN UCTOYHMKA C MPSIMOYrOfIbHOM XapaKTepUCTUKON; 2 — MakcuMmarbHas MHAYKTUBHOCTb A1is
VUCTOYHUKA C TIMHENHON XapaKTepUCTMUKON

PucyHok C.8e — [narpamma ansi 3HadeHus 5 mMH
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1 — MakcumMarnbHasi UHAYKTUBHOCTb 4151 UICTOYHUKA C NPSIMOYTONbHOW XapaKTeEPUCTUKON; 2 — MaKCcMMarnbHas MHAYKTUBHOCTb
AN UCTOYHMKA C NIMHENHOW XapaKTepucTUKon

PucyHok C.8e — [dunarpamma ans 3HayeHnss 5 MIH (npogormkeHue)

PucyHok C.8 — [uarpamma c npefenbHbIMU KpUBLIMU 4TS XapakTepUCTMKN YHUBEPCArbHOMO UCTOMHMKa — noarpynna lIB
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PucyHok C.9 — KonvpoBanbHbIv WabnoH Ang gvarpaMM yHUBepcanbHbIX MICTOYHUKOB
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MpunoxeHune D
(ob6s3aTenbHoOE)

MpoBepka napamMeTpoB UHAYKTUBHOCTHU

Ha pucyHke D.1 npeacTaBneHa aHanvManpyemas cuctema.

R; — cobcTBEHHOE COMPOTUBMEHNE KaTyLIKW UHOYKTMBHOCTW. ECnM conpoTUBREHWe KaTylKW MHOYKTUBHOCTM
[OOMONTHEHO PE3UCTOPOM, TO 3TOT PE3UCTOP AOJMKEH COOTBETCTBOBaTh TPEOOBAHUAM K HEMOBPEXAAEMOMY PE3NCTOPY.

R, — BbIXO[IHO€ COMPOTUBIIEHNE JIMHENHOTO MCTOYHMKA NUTaHUA, To ecTb U /1.

Ecnu sHaveHue L; MeHbLue L, TO B Ka4eCTBe 4OMNYCTUMOrO 3HaYeHNsA UHAYKTUBHOCTU Kabens MoXeT ObITb NpUHATa
pa3HOCTb 3TUX ABYX 3HAYEHWI, U cucTema byaeT npuemnemon.

Ecnun 3HaveHne L/R, MeHblle OOMYCTUMOro 3HadeHus L /R, ANSA UCTOYHMKA NUTaHMA, cucTema npuemnema u
[0MyCTUMbIM COOTHOLeHneM L/R ansa kabens octaetca L /R,

MpnmeyaHune 1— EcnuB MCTOYHUKE NUTAHNS UCMONb3YETCSt TOKOOrPAHUYUTENBHbIN PE3UCTOP CaMoro Marno-
ro HomMyMHana, JoMyCTUMOro COornacHo Tabnuue AoNYyCTUMbIX 3HAYEHWUIA TOKA KOPOTKOMO 3aMblKaHUSi B 3aBUCUMOCTM OT Ha-
npsbkeHust n rpynnesl o6opyaoBaHus ns ctaHgapta MOK 60079-11, To gonycTuMyto UHAYKTUBHOCTbL Kabens Heobxoammo
paccunTbIBaTh, 0643aTerNbHO NPUHUMAsA BO BHUMaHWE ConpoTueneHune kabensa u cumtas L, paBHbIM HYTHO.

Ecnu nHaykTnBHoe obopynoBaHve He oTBeYaeT KakoMy-nmbo M3 aTux AByx TpeboBaHuii, Heo6XxoaANMO NPOBECTU
6onee rnybokuin aHanua cnegyowum obpasom:

onpefenuTb 3Ha4YeHne Toka, KOTOPbIA MpoTeKaeT Yepes KaTyLIKy MHOYKTUBHOCTU. B Lenu, npuBeaeHHon Ans npu-
mepa, —a10 I = U/(R, + R).

YMHOXMWTb 9TO 3Ha4YeHne Toka Ha 1,5, n, ncnonb3ysi KPUBbIE MHOYKTUBHOCTU, NpuBeaeHHble B MOK 60079-11, cooT-
BETCTBYIOLLME A@HHON rpynrne 060opyaoBaHUs, ONPeAesiMTb MakcUMarnbHO 4ONYCTUMOE 3HaYeHUe UHAYKTUBHOCTU L.

Ecnu 3HadeHwne L. HWKe, YeM 3Ha4YeHne NHOYKTMBHOCTYM KaTyLku L;, Toraa uerb Henpuemsema.

Ecnu 3HaveHwne L .. Bblle, Yem L;, Toraa AonyCcTMMOe 3Ha4YeHne MHAYKTUBHOCTM Kabens L, paBHO MeHblueMy U3
ABYX 3HaveHui (L, — L) i L.

Mpy HeobGXxoAMMOCTN MaKCUManbHOE COOTHOLUEHNE UHAYKTUBHOCTU U COMPOTMBIIEHUSA Kaberns, KOTOPbIA MOXeT
6bITb NOAKIIOYEH K cucTeme (L /R;), MOXeT BbiTb BbIYMCIEHO MO NPUBEAEHHON HIKe hopmyrne. ITa hopmyna y4nTbiBaeT
koadhpuumeHT GesonacHocTm 1,5 Mo TOKy, M OHa He JOKHA MPUMEHATLCSA, ecnn C; AN BbIXOAHbIX 3aXMMOB 060pyaoBa-
Husa npesbiwaeT 1 % C,.

Ly 8eR +(64%e2R? —72U2eL)"?
R; 4,5U2

MK H/OMm,

roe e — MrHMManbHasa 3Heprus BoCnnameHeHns nckpoobpaasytowero mexaHuama, (Ix), ans
- obopynoBaHusa rpynnbl |1 525 mMkx;
- o6opynoBaHus noarpynnsl HA: 320 mk[x;
- o6opynoBaHus noarpynnsl [1B: 160 mk[x;
- obopynoBanust noarpynnbi [IC: 40 mk[x;
R — obuiee conpoTuBneHne uenm (Ry + R}, Om;
U, — MaKkcumanbHoe HanpshkeHne pasoMKHyTow Lenu, B;
L — obuas UHAYKTMBHOCTL Lenu (L; + BHYTPEeHHSAA UHOYKTUBHOCTb UCTOYHUKA NUTaHNs), MH.
Hdonyctnmoe 3HadeHne cooTHoweHNs L /R, Ans kabens cuctemMbl — MeHbLUee U3 ABYX 3Ha4YEHUI paccYUTaHHOTo
3HaYeHUs 1 3HAYEHUSA COOTHOWEHMA L /R MCTOYHMKA NUTaHMA.

I pnmedaHue 2 — I'Ipvl onpegerneHnn TemnepaTtypHoro Knacca Takom KaTyLWKN MHOYKTUBHOCTU MPUHUMALOT,
YTO conpoTuBneHne KaTyLlwKn nagaeT Ao 3HaveHud, o6ecneq|/|Barou.|,ero MaKkcumMarsnbHyto nepegavyy MOLHOCTW.
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B3prBOOI'IaCHaFI 30Ha

HeBSPbIBOOﬂaCHaﬂ 30Ha

2
Y; R;
11 I = U,
' R0+Ri
P L

Ly/R,

1—cBsA3aHHoe 06opyaoBaHue; 2 — napameTpbl UHAYKTUBHOCTM

PucyHok D.1 — TunuyHas uHoyKTMBHas Lenb
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MpunoxeHue E
(cnpaBo4HoOe)

Bo3MOXHbIN (hopmaT CXxeM B TEXHUYECKOM ONMUCAHUUN CUCTEMbI M YCTAHOBOUYHbLIX YepTexen

HasHayeHne HacTosILEero NpUNoXeHUs — NosiCHeHWe UHGOPMaLMK, KOTopasi paccMaTpyBaeTCs Kak XKenaTenb-
Hasi NP1 NOArOTOBKE CXEM TEXHUYECKOIO ONMMCaHUSA CUCTEMBI, Kak NOKa3aHo Ha pUcyHKe E.1, n ycTaHOBOYHbIX YepTeXeNn,
Kak nokasaHo Ha pucyHke E.2. Ero Luenbto He SBneTca NpoaBuKeHne cneynanbHoro oopmarta Anst 3TUX CXEM Y PUCYHKOB
UINW yKasaHue Ha To, YTO Apyrme MeToabl XpaHeHUs nHdopmMaLmn MeHee apdekTuBHbI. Mpumep 6bin BbiIOpaH cneumans-
HO BCIEACTBME €ro CIOXKHOCTU U UINIKOCTPUPYET NOYTH BCE aCMeKThbl MPOEKTUPOBaHUSA CUCTEMBI. B GonbLUMHCTBE crnyYa-
€B YCMNOBUS MPUMEHEHUS 3HAUYUTENBHO NPOLLE, YEM YKa3aHo, 1 BKIIOYAOT B cebA 0AMH AaTyuk 1 nHTepdelic.

Brnok-cxema cogepxuT BCO MHOpMaLMIO, HEOOXOAMMYO ANsi MOATBEPXKAEHNSA cTaTyca CUCTEMbI U NPOBEAEHMUS
OLEHKW, onmMcaHHon B npunoxexusax A n B. MNprmeyaHne o TepmomeTpe CONpoTUBIEHNS NOATBEPXKAAET, YTO 3TO NPOCTOE
anekTpoobopynoBaHue, 1 ero TeMnepaTypHbIN Kracc onpeaenseTcs nokansHom TemnepaTypon npouecca. Heygosnet-
BOPUTENbHbIN pe3ynbTaT UCTbITaHUSA CONPOTUBIEHNS n3oNnsaummn HanpskeHnem 500 B o3HavaeT coeguHeHue ¢ 3emnen B
3TOM TOYKE U NO3TOMY OT raflbBaHU4ECKOro pa3aeneHuns BHyTpy AaTymka 3aBUCKUT, BbINOMHATCS N TpeboBaHus 3a3em-
TNEHNS TONbKO B OOHOMN TOYKE.

[aTtumk — 370 cepTUMUMpPOBaHHLIN NPUBOP C ykasaHHbIMKM NapaMeTpamu 6e30nacHOCTU, onpeaeneHHbIMU ans
BXOOHbIX COEAUHEHWI TEPMOMETPA COMPOTUBMNEHMS U BbIXoA0B OT 4 Ao 20 MA. BxogHas eMKOCTb NULLb HE3HAYUTEITbHO
M3MEHSIeT JONYCTMMYK eMKOCTb Kabensi, 4ONyCTUMbIA Anana3oH TemnepaTtypbl o6ecneyrBaeT BO3MOXHOCTb MOHTaxa
JaTymKa Ha pasHbIX YacTaX YCTaHOBKU.

ManbBaHW4YecKkM pa3aeneHHbIn MHTEPENC MMEET YETKO ONpeaeneHHbIe BbIXOAHbIE MApPaMeTpbl, KOTOPbIE UCNOSb-
3yl0T 4na onpegenexHvs onycTMMbIX napameTpoB kabens. OrpaHuuuBarolwmin napameTp kabens — emkocTb kabens
80 H® — BbIAENSAOT B MpUMeYaHum nog Homepom gokymeHta. [insa rpynnel [IB gaH anbTepHaTuMBHBIN NapaMeTp, Tak Kak
OH MOXeT Gonblue NOAXOAUTb ANS CreumanbHOro crnyyasi NpUMMeHeHs.

YCTaHOBOYHbIV YEPTEX NpegHa3HayYeH Ang npMBeeHns onucaTesibHon CXemMbl CUCTEMbI B COOTBETCTBUE € Tpebo-
BaHWSIMM KOHKPETHOW yCTaHOBKW. [pegnonaraeTtcs, YTO TEXHUKY-MOHTaXHUKY HEOOX0AMMO NpefoCTaBUTh NPaBUIibHO
CMPOEKTUPOBAHHYI0 MHDOPMALMIO ANS OCYLLEeCTBNEHNSI MOHTaxa. MoHTaxHMKy noTpebyeTca onucaTensHas cxema cuc-
TeMbl TOMbKO B Cry4yae, eCnu y Hero BO3HUKHYT COMHEHUS B COOTBETCTBUM YCTaHOBKM TpeboBaHUsAM. B ycTaHOBOYHOM
YepTexe OOMOMHUTENBHO NoKasaHa coeanHUTEeNbHas kopobka 1 onpeaerneHbl KOHKPeTHble Kabenu n BBOAbI, KOTOpbIe
Heobxooumo ucnonb3oBaThk. B 4aHHOM cry4ae OHM COOTBETCTBYHOT COrMacoBaHHbIM CTaHg4apTam NpeanpusaTust, yoos-
NEeTBOPSAIOLLMM COOTBETCTBYIOLWMM TpeboBaHMAM. YKa3aH TeMnepaTypHbI Knacc TEpMOMETPA CONPOTUBIEHNUS U AaHbl
crneyunanbHble MHCTPYKLMU MO COeAMHEHMNIO KabenbHbIX 9KpaHOB. YpoBeHb MHopMaLuun Ha YepTexe AormkeH ObiTe AoC-
TaToOYHbIM 151 NPOBEAEHMS NOCNENYHLLNX NPOBEPOK.

B HacTosAwWweM NpunoxeHnn nokasaH TONbKO OAUH MeToA NpeAcTaBneHus nHgopmaumm. OcHoBHoe TpeboBaHue
COCTOUT B TOM, YTOObI TEXHMYECKOE ONUCAHNE CUCTEMbI CoAepKarno BC MHAOpMaLMio, MO3BONALLY0 cobpaTh AoCTa-
TOYHO 6e30nacHyo cucTemy. YCTaHOBOYUHbIV AOKYMEHT AOIMKEH coaepxaTb Heobxoanmyo nHdopmaumo, obecneynsato-
Wwyto 6e3onacHy YCTaHOBKY KOHKPETHOIO BapuaHTa JaHHOW CUCTEMbI B KOHKPETHOM MecCTe.
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MpunoxeHue F
(cnpaBo4Hoe)

MopaBneHne nepeHanpsXKeHUn B UCKpobesonacHow uenu

F.1 O6wwme TpeboBaHuA

HacToswwee npunoxeHne NosAcHIET BO3MOXHbIN BUA 3aLLMTbl ICKPOGEe30onacHom Lenu oT nepeHanps»KeHun, Bbi3bl-
BaeMbIX 65IM3KMM rpO30BbIM paspsaaoM. OTOT BUA 3aLLMThI MPUMEHSIETCHA TONBbKO B TOM Cryyae, eCnn oLeHKa CTeneHun Bepo-
SATHOCTM rPO30OBOro paspsaa W MOCNeAcTBUA Takoro cobblTusi nokasbiBaeT, 4To 3awmTta Heobxoguma. [pumep
UNNIOCTPUPYET BbINONHEHNE OLEHKWN; 3TO HE €AMHCTBEHHO BO3MOXHOE peLleHune.

F.2 3awmwaemasn yctaHOBKa

Ha pucyHke F.1 nokaszaHa TunoBas ycTaHOBKa, B KOTOPOM HEUTparb HanpsMyr NOACOeANHEHA K NTacTUHe 3a3emrie-
Hus. JonyckatTes apyrne cnocobbl 3azeMneHus. [latumk TemnepaTypbl BXOAUT B kneTky Papanes B pesepByape, coaep-
XalleM rnerkoBocnnameHsitolieecs Bellectso. ConpoTuBneHne YyBCTBMTENBHOIO arieMeHTa npeobpasyeTcsi B TOKOT 4 [0
20 mA npeobpasoBaTenemM C BHyTPEHHeN n3onsaumnen. AToT TOK 3aTeM NOAaETCHA B CETb C KOMMbIOTEPHbLIM BBOAOM Yepes
ranbBaHUYECKUN pasbeanHnTens. KombuHaumo pasbegmHuTens, npeobpasoBartensi U YyBCTBMTENbHOIO 3fieMeHTa cne-
OyeT oLeHMBaTb Kak MCKpOOEe30onacHy CUCTEMY, U UMEHHO 3Ty CUCTEMY OLEHMBAKOT B NpUnoxeHun E.

F.3 Bpocku HanpsiXXeHusi, Bbi3biBaeMble FPO30BbLIM pa3psaaom

OpavH 13 BO3MOXHBIX CLieHapreB TakoB: rpO30BON pa3psif nonagaeTt B pe3epByap B Todke X 1 06pasylomiics B
pesyrnbTaTe TOK pacnpoCcTpaHseTCcsa Yepe3 OCHOBaHWe pe3epByapa 1 3KBUNOTEHUManbHoe coeguHeHne yctaHoBku. [Nepe-
XOAHOe HanpsikeHue (06b14HO — 60 KB) nosiBnsieTcs mexay BepxHel 4acTbio pe3epByapa X 1 KNemMmow 3a3eMeHns Kom-
netotepa «0» BonbT Y. llepexogHoe HanpshkeHue BbI30OBET MNpoOOM B ranbBaHWYECKOW pasBs3ke U U3onaumu
npeobpasoBaTens U MOXeT co3aaTb HOKOBYIO BCMbILLKY B MAPOBOM MPOCTPaHCTBE pe3epByapa C BbICOKOW BEPOSTHOCTbLIO
B3pbIBa.

F.4 MNpodwmnaktnyeckne mepsbl

OrpaHuynTenb NepeHanpsiKeHns MoXeT ObiTb YCTAHOBIIEH Ha pe3epByape, YToObI 3aLLMTUTb N30MALMIO AaT4MKa U,
TakuM 06pasom, npeaynpeaunTs NOABMNEHNEe pasHLbl NOTEHLIMANOoB BHYTPU peaepByapa. OrpaHnynTeNb NepeHanpsikeHns
COeaUHAETCA C pe3epByapoM, YTOBbI 3aUTUTL KreTKy dapanest. MHOroaneMeHTHbIN OrpaHUYUTENb NepeHanpsikeHns
orpaHuYrBaeT UsmMeHeHve Hanpsxerus (60 B) 10 ypoBHSA, KOTOPLI MOXET BbIThb NErKO MOIMOLLEH N30NALMEN AaTYMKa.

BTopolt pa3panHUK AN 3alWuUTbl OT aTMOCHEpPHBIX NepeHanpsXkeHnin Heobxoaum AN NpeaynpexaeHns nospexae-
HUI ranbBaHNYeCKol pa3BA3KN U BXOOHbIX Lienei KoMMnbioTepa. ATOT pa3paaHMK 06bIYHO yCTaHaBNMBAIOT BO B3pbiB06E30-
nacHol 30He 1 MoAKMoYaloT, Kak ykazaHo. [MepeHanpskeHune obLlero Buaa Ha pasbeanuHuTene He BbI30OBET Neperpyskiu
N30NSALUUN B ranibBaHUYECKol pa3BsA3Ke.

CucTtemMa He ABnseTCs UCKpoBGe3onacHol Npu NepexoaHoOM HanpshkeHWUW, BbICOKME 3HAYEHUS TOKa U HanpshKkeHns
OTCYTCTBYIOT B HanGoree onacHbiX MecTax BHYTPU pe3epByapa U NPUCYTCTBYIOT B OTHOCUTENIbHO Ge3onacHoM mecTe
HaxoXaeHWs coeanHUTenNbHbIX Kabenen.

CucTema He HanpsiMyto 3a3emrieHa B 1BYX TOYKaXx, M BO BPEMSI NEPEXOLHOro NpoLecca ypaBHUTESbHbIN TOK CNOCOo-
6eH Bbi3BaTb BocnnaMmeHeHne. OaHako B yCOBUSAX HOpMaribHOM paboTbl HeNpsiMble 3a3eMIIeHNs1 He ABNS0TCS TOKOMNPOBO-
AAWUMK, 1 TpeByeTcs 4OCTaTOYHO BbICOKOe HanpshkeHue (120 B) Mexay 3a3eMNsioLWwyMMU COeaAMHEHSIMU CeTEeN 3aLLUTbI
OT aTMOC(EPHbIX NepeHanpsHKeHUi, YToObI MOSIBUIICS 3HAYMTENbHbIN TOK. Takoe HanpsikKeHWe He AOMKHO CYLLLeCTBOBaTb B
TeyeHue NPoAOIIKMTENBHOIO Nepuoaa BpeMeHm, NoaTOMy CETU AOCTAaTOMHO Ge3onacHsb.

F.5 MoaTBepxaarowas AOKyMeHTaLUumA

Heobxoanmo BHECTU UBMEHEHUS B TEXHUYECKOE OMMcaHme CUCTEMbI, YTOObI OHO BKITHoUaro B cebsi MmetoLmecsi ceTu
orpaHn4yeHusi nepeHanpsikeHus. VIx gencrene B HopManbHbIX ycnoBuax pa6OTbI OOJDKHO ObITb npoaHann3npoBaHo C y4ye-
TOM NX COOTBETCTBYHOLLNX XapaKTepPUCTUK, KOTOPbIe MOTyT BKIMKO4YaTb B cebs HebonbLune 3HaYEeHUS EMKOCTU U MHOYKTUB-
HOCTW.

Heobxoaumo 3anncaTb M OLEHUTb HenpsaMoe 3a3eMiieHne B AByX TOHKaxnunpeacrtaBuTb napamMeTp npuemMnemMocTun.

F.6 JononHuTenbHasa 3awmra

Tam, rge rpo3oBble paspsabl CYUTAKOTCS 3HAYNTENbHON npo6neM0171, cnenyet pacCcMoTpeTb BO3MOXXHOCTb YCTaHOB-
KN OrpaHnYmMTENs NepeHanpsikKeHWn Ha CeTEeBOW WUCTOYHUK MUTAHUSA CUCTEMbI KOHTPOSIbHO-M3MEPUTENbHbIX np|/|6o-
poB. Bcnneckn HanpsbkeHus B ceTu MOTryT HapywWuTb ranbBaHUYECKYl0 pPa3BA3KY WUCTOYHUKA NMUTaAHUA UK Uenn
CUrHanaynpasneHus. HekoTopas cTeneHb 3almnLLEHHOCTM 3anoXeHa B Tp66OBaHVI$|XO COOTBETCTBMU CTaHOApPTaM KaJekK-
TPOMarHUTHON COBMECTUMOCTMW, HO 3TOr0 HELOCTAaTOYHO A4 GonbLlUMHCTBA cny4daes nepeHanpsi>keHumn, Bbl3BaHHbIX FPO30-
BbIMU paspAagamun.

Mopo6HbIM 06p330M Ha APYrMX BO3MOXHbIX NYTAX nonagaHusa rpo3oBbiX pa3paaoB B CUCTEMY IOJKHA ObITb NOCTaB-
JN1eHa 3aluTa oT nepeHanmeeHMPl.

52



FOCT P M3K 60079-25—2012

11

1 — npeobpasoBaTernb; 2 — orpaHMYMTENb NepeHanpsxxeHun; 3 — 3azemnsioLlas nepemMblyka; 4 — ceTeBoe nNuTaHue; 5 — ranbBaHu-
Yeckuii pasbeanHuTenb; 6 — aKBUMOTEHUManNbHOe coeanHeHne; 7 — nodaBuTerNb CUrHanoB; 8 — KaHan nepegayu AaHHblx; 9 — ceTe-
BOW chunbTp-nogasutens; 10 — obwinBka pesepByapa; 11 — kopnyc npubopa

PucyHok F.1 — TpeboBaHus Kk 3aWwjuTe OT NepeHanpsikeHuii B KOHType npubopa
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MpunoxeHue G
(ob6s3aTenbHoOE)

UcnbiTaHne anekTpuyecKknx napamMeTpoB Kabenen

G.1 O6wwme TpeboBaHuA

B HacTosaweM npunoxeHnn npuBegeH METOA UCMbITaHUS SNIEKTPUYECKUX NapaMeTpoB kabenew, B TOM Y1crne MHO-
FOXWInbHbIX, NpeaHa3Ha4YeHHbIX AnAa npuMeHeHna B VICKpO6e3OI'IaCHbIX ANNIEKTPUYHECKNX CucTemax.

G.2 BbinonHeHue namepeHun

MHOYKTUBHOCTL M €MKOCTb Kabens cnepyeTt namepsaTb C npumeHeHnem npubopos vactoton (1 £ 0,1) kl'y n Tou-
HocTbi = 1 %. ConpoTuBneHue kabens cnegyeT M3aMepsaTb Npubopammn NOCTOAHHOIO ToKa C TOYHOCTLIO = 1 %. Mprnemne-
Mbl pe3ynbTaThl, NOMyYeHHbIe ANS NpeAcTaBuTensHOro obpasua kabens MuHumansHow anvHon 10 M. Miameperus crnepy-
€T BbINOMHATL NpK TemnepaType okpyxatowen cpeabl ot 20 °C go 30 °C.

MpumevyaHne — I'Ip|/|6opb| ana namepeHna NHOYKTUBHOCTU OOJTKHbI ObITb CNOCOGHbI HOPpMarbHO BbIMONMHATb
n3mMepeHne HU3KOM MHAYKTUBHOCTU MPU 3HAYUTENBHOM COMPOTUBIIEHUMN.

Korga aTo npakTnyeckn BbIMONHWMO, criefyeT OCYLUECTBNSATb U3MEPEHUss BCeX BO3MOXHbLIX KOMOBUHaUUA >xwun,
KOTOpble MOryT BO3HUKHYTb B pe3ynbTaTe pa3mblKaHWs U 3akopadmBaHns pasfenbHblX KOHLOB kabenen. Makcumans-
Hble N3MepEeHHbIE 3Ha4YeHNS eMKOCTU, MHAYKTUBHOCTM M OTHOLWeHUs L/R cnepyeT ncnonb3oBaTh Kak napaMeTpbl kabens.
Mpy HanM4Mn BONBLUIOTO YMCNa XU U3MepeHus criedyeT BbINOMHATL TOMLKO Ha NpeAcTaBUTeNnbHOM obpasLe KoMOnHa-
LMK XMW, KOTOpas CO3AaCT Camble BbICOKME 3HAYEHUS MHAYKTUBHOCTU Y EMKOCTMU.

MakcmmanbHyo eMKoCTb kabensa crniedyeT onpeaenaTb Npy pa3MblkaHUM YAANeHHOro KoHLA kabens n nsmepeHnm
€MKOCTV KOMOUHAaLMIN NPOBOAHMKOB M 3KPaHOB, KOTOPbIE 4Al0T MakCumarnbHyl0 eMKOCTb. Hanpumep, ecnun BbINOMHAKT
N3MepeHVs B ABYXKUITbHOM 3KpaHMpOBaHHOM kaberne, camoe BbICOKOe 3Ha4YeHne, BEpOATHO, OyaeT onpeaeneHo mexay
XWMNON, NOACOEANHEHHON K 9KpaHy, 1 APYrom Xunon. To, 4TO 9TO caMoe BbICOKOE 3Ha4YeHne emMKoCTu, cneayeT noaTeep-
OWTb U3MepeHnem Apyrov KOMOUHAaLMM XU 1 3KpaHa.

MakcrMmanbHyo MHAYKTUBHOCTb CriedyeT onpeaensTb, COeANHUB BMeCTe yaaneHHble KOHLbl ABYX XWI, pasgeneH-
HbIX HanbonbLwMM paccTossHueM. ConpoTHBIIEHNE NOCTOSIHHOMO TOKa 3TOM Lienm SABNSeTCS CONPOTUBMEHNEM, NCMOSb3Ye-
MbIM 41151 pacyeTa oTHoweHus L/R kabens.

Ecnu kabenb cnabo 3akpenneH, MUHUMYM AeCATUKPaTHble crnbaHune n 3akpyyvBaHune kabens He [OMXKHbI Bbl3bl-
BaTb M3MEHeHNsi NnapameTpoB kabensi 6onee yem Ha 2 %.

[Mpn BLINOMHEHWUN 3TUX U3MEPEHUI HE cnedyeT ydYuTbiBaTb KOMOUHALMIO MOBPEXAEHWN, B pesynbTaTe KOTOpbIX
oTAeNbHbIE NPOBOAHMKM MOTYT COEAMHUTLCA MocneaoBaTenbHO, 3HaYUTENbHO YBENUYMB ANuHY kabenen. Mpu namepe-
HMM eMKOCTM NioOble 3KPaHbl UM HEUCNOMNb3yeMble XWibl AOMKHbI ObITb COeAUHEHbI BMECTE M NOAKMIOYEHbI K OOHON CTO-
pOHe Lienu, Ha KOTOPOW BbINOSHAOT U3MEPEHUSI.

G.3 MHoroxunbHble Kabenu

G.3.1 O6wme TpeboBaHuUA

Ecnn npoBogHVKKM AaHHOM NcKkpobe3onacHo Lenu Unu Lenm ¢ orpaHUYeHHON SHEPruen YeTko naeHTnduLmMpoBa-
Hbl B MHOTOXWUIIbHOM Kabene, cneayeT yuuTbiBaTb TONMbKO NapameTpbl kabenewn, OTHOCALLMECS K STUM MPOBOAHNKAM.

G.3.2 MHoroxunbHble kabenu Tuna A

Ecnwn Bce npoBOoAHMKM B Lenu 3allumLieHbl OAHMM 3KpaHOM, criefyeT paccmaTpmBaTb TOMbKO COEQUHEHUST MexXay
3aLUMLLEHHBIMY 3KPaHOM NPOBOAHMKAMM 1 3TUM 3KpaHOM. Ecnv NpoBOAHUKM 3aLUMLLEHBI HECKOTbKMMU 3KpaHaMm, u3me-
peHune cnegyeT OCyLLEeCTBNSATb, UCMNOSb3Ys BCE COOTBETCTBYOLLME NPOBOAHMKUN MO COOTBETCTBYHOLLMM 3KPAHOM.

G.3.3 MHoroxunbHble kabenu Tuna B

Ecnun npoBOAHWKM B KOHKPETHOM Lienu MOryT ObITb YETKO MAEHTUMULMPOBaHbI, UBMEPEHNE CeAYET OCYLLECTBNATb
TOMbKO Ha 3TMX NPOBOAHUKaxX. Ecnn yeTkasa ngeHTndmkaumns NpoBoOgHNKOB HEBO3MOXHA, CrieyeT pacCMOTpPEeThb BCE BO3-
MO>XHble€ KOMOVHaUUN NPOBOOHUKOB B AA@HHOM MCKpOOe3onacHom Lenu.

G.3.4 MHoroxunbHble kabenu Tuna C

M3amepeHusa cnegyeT OCyLLEeCTBASATb HA BCEX MPOBOAHUKAX M 9KpaHax, CBA3aHHbIX C UCKpobe3onacHbIMy cucTeMa-
MU, KOTOpbIE NPV COEAUHEHUN MOTYT BbI3BaTb ABa KOPOTKUX 3aMblKaHUS.

Ecnu cooTBeTCTBYIOLLME NPOBOAHWKN NOEHTUDULNPYOTCA HEYETKO, UCTIbITAHME JOIIKHO ObITh BINOSIHEHO 4OMON-
HUTENbHO Ha BO3MOXHbIX KOMOMHALMSX BCEX NPOBOAHMKOB M 3KPaHOB, CBSI3aHHbIX C TPEMSI COEANHEHHBLIMWN LiENSIMU.
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MpunoxeHune H
(cnpaBo4HoOe)

Ucnonb3oBaHue NpocToro anekTpoo6opyaoBaHUs B cUCTEeMax

H.1 OG6wme TpeboBaHUsA

B cTangapTe no uckpobesonacHomy anektpoobopynosaHuio (MOK 60079-11) pasnuyatoT CnoxHoe aneKkTpoobo-
pyooBaHue, Anst KOTOporo Heobxoanma cepTudmrKkaums, u NpocToe anekTpoobopyaoBaHue, ANA KOTOPOro cepTudurKaLm-
OHHblEe UCMbITaHUA Ha UckpobesonacHocTb He TpebytoTcs. Llenb 3aknioyaeTtca B ToM, 4TOObI fonyckaTb NpUMEHEHMe
anekTpoobopyaoBaHMs, KOTOPOE He OKasblBaeT 3HAYMTENbHOro BO3AEWCTBUS Ha MCKpobe3onacHOCTb cucTtembl, 6e3
HeobXxo4MMOCTM ero cepTudukaunm TpeTbe CTOPOHOM. MOXHO foKa3aTb, YTO MPOCTOE 3NEKTPoobopyaoBaHME SIBHO
6e3onacHo, He npmberas k NpUMEHeHNo ocTanbHbIX TpeboBaHu cTaHaapTa. Hanpumep, ecnu ans anekrpoobopyaosa-
HWUS HEOOXOAMMbI 3NEMEHTbI OrpaHUYEHNs TOKa UMM HaNpPsKeHWsi, TO ero He CYMTalT NPOoCTbiM. Ha npakTuke oTHocK-
TENbHO NEerko OnpeaenuTb, KakMe afieMeHThbl SIBNSTCA NPOCTbIM 3MekKTpoobopyaoBaHUEM, Ha 3Tane NPOeKTUPOBaHNS
cuctembl. Ecnn aTo onpeaenntb Henerko, To anekTpoobopyaoBaHMe He SABNAETCS NPOCTbIM.

MpumeyaHune— XoTa cepTudmKaLmsi NPOCTOro 3NekTPooGopyaoBaHUst TPETLEN CTOPOHOM He SIBMSeTCs Heob-
XOAUMOW, JOBOMBHO YacTo MPOCTOe 3MEKTPOoBopyAoBaHME, UCNONb3yeMoe B BOMbLUMX KONMYECTBAX, CEPTUMULIMPYHOT.
B aTux cryyasix anekTpoobopyaoBaHe MapkupoBaHo B COOTBETCTBUM C TpeboBaHUAMM CTaHaapTa Ha anekTpoobopynosa-
HUWe, HO ero crielyeT UCMoMnb30BaTh TakK e, Kak Apyroe NpocToe aneKkTpooGopyaoBaHue.

CTtaHgapT no anekTpoobopyaoBaHuio BBOAMT orpaHuyenunst (1,5 B; 100 MA 1 25 mBT) Ha anekTpuyeckue napamet-
pbl, reHepupyemble NPOCTbIM 3nekTpoobopyaoBaHneM. MNMpUHATO, YTO NMPOCTOe 3reKTpoobopyaoBaHMe MOXHO AobaB-
nsaTb B uckpobesonacHyto cuctemy 6e3 moBTOPHOW oueHku BesonacHocTu cuctembl. M3 aToro cnegyeT, 4To niobble
OrpaHMNYeHns B OTHOLLEHUW MPOCTOro 3MeKTPoobopyAOBaHNSA OTHOCATCA K KOMOMHAUMKM BCEX €AMHWL, MPOCTOro 3nek-
TpoobopynoBaHus B cucteme. Hanpumep, B cucteme gonyckaeTcs NpMMEHSATb OAHY-ABE TepMonapbl, HO KOMOMHaUMs nx
OOnbLLIOro Ynicna B O4HON Lenu cpeaHen TeMmnepaTypbl, BO3MOXHO, He OyaeT COOTBETCTBOBAaTb TPeOOBAHMSAM.

HacTosawwmi ctaHaapT Takke AonyckaeT NpMMEHEHMe B MPOCTOM 31eKTPOOBOPYA0BAHNN EMKOCTHBIX Y MHAYKTUB-
HbIX ANIEMEHTOB, NMPW YCNOBUK, YTO 3TW SNIEMEHTbI YYTEHbI MPU OLeHKe cucTemsbl. [lpoccenm nnm koHgeHcaTopbl 6onbLo-
ro pasMmepa Mcrnosb3ylT HeYacTo, HO NPWMHLMMN NPOCTOr0 ANEKTPOObopyAOBaHMSA HE AOMyCKaeT UCMNONb30BaHNS MarbIixX
pagMovacTOTHbIX pa3BA3biBalOLWLMX 3rieMeHToB 6e3 nocrneayoLlen oueHKM cucTembl. [onesHbi NpakTMyeckuii MeTos
3akntoyaeTcs B obecneyeHun Toro, 4Tobbl 0bLas eMKOCTb U UHAYKTUBHOCTb, A06aBneHHble kK cucteme, Obinv MeHee 1 %
COOTBETCTBYHOLLUX BbIXOAHbIX NAPaMeTPOB NCTOYHMKA MUTaHNS, U TOrAa Ux GeNCTBME JOMYyCKaeTCst He yYnTbiBaTb. Ecnu
A06aBneHHbIE EMKOCTb M UHAYKTUBHOCTL BMECTE C J1H060W ApYro COCPeA0TOHEHHOM EMKOCTbLIO LieMn COCTaBnAaoT Gonee
1 % yKa3aHHbIX BbIXOAHbIX MapamMeTpoB WCTOYMHMKA MUTaHWUS, TO AOMYCTUMbIE BbIXOAHbIE NMapameTpbl HeobxoAnMOo
YMEeHbLUNTL B ABA pasa B COOTBETCTBMM C NPUMOXEHNEM A.

Heobxoanmo Takke onpeaennTe TeMnepaTypHbI KNacc NPOCTOro 311eKTpoobopyAoBaHMS, €Cnn OHO nNpeaHasHa-
YeHO AMA NPMMEHEeHWs BO B3pbiBOOMACHOM 30He. CTaHAapT Mo 31eKTpoobopyAoBaHMIO AOMyCcKaeT TemnepaTypHbIN
knacc T6 Ans nepeknyaTtenen, NaTpoHOB, LUTENCENEN U 3aXMMOB NPW NCMONb30BaHNN B UCKpOGe3onacHom Lenu B
npegernax CBoMX HOMUHarbHbIX XapakTepPUCTHK U NPpYM MakcumarnbsHoOW TeMnepaType okpyxatoLen cpeabl 40 °C. Ha npak-
TWKE Hernerko CnpoeKkTUpoBaTh CUCTEMY AN UCMONb30BaHUS B ra3oBon cpefe, TpebyloLen NpuMmeHeHns anekTpoobopy-
JoBaHua TemnepaTypHoro knacca T6 (85 °C), u obbl4HO gocturaoT ypoBHs T4 (135 °C). EQMHCTBEHHBIN ras,
NpuBeAEHHbIN B 3KCMyaTaUMOHHbIX JOKYMEHTax, Tpebylowmin npumeHeHns anekTpoobopyaoBaHns TemnepaTypHOro
knacca T6, — ato cepoyrnepop (CS,). Moatomy TemnepatypHbiii knacc T4 o6bI4HO cooTBeTCTBYET TpebosaHusaM. MNpoc-
TOe 3nekTpoobopya0BaHMe TeMnepaTypHOro knacca T4 (C nnoLiaabio NoBepxHocTM He MeHee 20 MM2) 06bI4HO CooTBe-
TCTBYET BXOL4HOW MOLHOCTU He Gornee 1,3 BT npu MakcuManbHOM Temnepatype okpyxatollern cpeabl 40 °C. 3HaveHus
MOLLHOCTM Npun Boree BbICOKOM TemnepaType oKpyxatoLen cpeabl coctaBnstoT 1,2 BT npm 60 °C n 1 BT npm 80 °C. Ecnn
3TO NPaBWoO HEMPUMEHMMO, TO BO3MOXHYIO MakCMMarnbHyl0 TeMnepaTypy NOBEPXHOCTU CriedyeT U3Meputb unm oue-
HUTb. Ecnn no kakon-nmbo npuynHe He 04YEBUAHO, YTO MaKCcMMarnbHasa TeMnepaTtypa NOBEPXHOCTU 3HAYUTENBHO HMXKE
135 ° C (Hanpumep, 100 °C), To anekTpoobopyaoBaHue, BEPOSTHO, He SABMSETCA NPOCTbIM.

O6bI4HO NpocToe aneKkTpoobopyaoBaHNE U30NMPOBAHO OT 3eMMM U He Bbi3bliBaeT npobnem. OHO JOMKHO BblAEP-
XMBaTb HanpsieHue ucnelTaHus nsonauyum 500 B B cOOTBETCTBUM CO CTaHAAPTOM Ha anekTpoobopyaosaHue. Ecnu aToT
YypOBEHb M30MsLMM He obecneyeH, To NpocToe anekTpoobopyaoBaHne 4obaBnseT 3a3emneHne B CUCTEMY, 1 3TO HEO6XOo-
AVIMO Y4YMTbIBaTb NPU NMPOEKTUPOBAHNMN CUCTEMBI.

H.2 Ucnonb3oBaHue oﬁopy.qoaava C BXOOAHbIMU NapaMeTpaMu NpPocToro 3neKTp0060pyAOBava

[Opyras uenb pasgena o NPUMEHEHUW NPOCTOro 3NeKTPooGopyAOBaHWS — AonyckaTb AoGaBneHne k Nckpobeso-
nacHoM Lenu cepTUULMPOBaHHOIO 3MEKTPOOGOPYAOBaHUS C BXOAHBIMM NapaMeTpamu NpocToro anekTpoobopynosa-
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HUS NPW BHECEHWM HEe3HauYnUTernbHbIX M3MEHEHWW B OOKyMeHTauuio. Hambonee yacto aTOT METOA MpUMEHsieTcd B
OTHOLLEHUU UCMbITaTeNbHOro 060pyA0BaHUA, MHONKATOPOB UMM YCUNUTENEN pacLennAloLmnX KaTyLek.

Ecnu Heckonbko eanHuL, anekTpoobopyaoBaHMS € BbIXOOHBIMU XapakTepucTMkamu NnpocToro anekTpoobopyaosa-
HMS BKIMIOYEHbI B LieNb, HE0OX0ANMO NPUHATE Mepbl, YTOObI 4OMYCTUMbIE NapameTpbl NPOCTOro A1eKTPOO6opyA0BaHMS
He Obinu NpeBbILLeHbl. IHOrAa MOXHO BOCMOMb30BaTLCA TEM, YTO BbIXOAHOE HanpshKeHne NosBAseTCs TOMbKO B YCIOBU-
AX HEMCNPaBHOCTK, N AOMNYCKaeTCs yYNTbIBaTb MOBPEXAEHME ANA CUCTEMBI B LienoM. Hanpumep, ecnu B Lienu Ncnosnb3ay-
0T HECKOMbKO eAMHUL, NPOCTOro 3fekTpoobopyAoBaHMs, TO MOXHO YyTBepXdaTb, 4YTO TOMbKO OAHA eAuHuua
anekTpoobopyaosaHns byaeT nospexaeHa B noboe Bpemsi, 1 NOSTOMY crieayeT yumTbliBaTb TONbKO Hanbonee Hebnaro-
NPUATHBIV HAGOP BLIXOAHBIX NAapaMeTpoB. Takoe yTBEPXXAEeHE NPUEMMIEMO AN CUCTEM «ib», HO JOMKHO ObITb JOKYMEH-
TanbHO 060cHOBaHO. YTOObI Takoe yTBepxaeHne 6bino npaBoOMepHbIM ANS «ia» cucTem, Heo6XxoAMMO 3HaTb, Kak nonyye-
Hbl BbIXOAHblE MapameTpbl. ATa MHAOPMaLUSA He SBNSETCH Nerko AOCTYMHOW, MO3TOMY AaHHbIM MeTOA OObIYHO He
NPUMEHSIIOT K MckpobesonacHelM cuctemam «ia». Ecnm M3BecTHO, YTO KOHTaKTHble 3aXWMbl 3neKTpoobopyaoBaHusi B
HOPMarbHOM pexunme paboTbl (4TO YAaCTO MMEET MECTO) UCKITHYUTENBHO Pe3NCTUBHbIE, TO NtoBoe YNCIO ITUX YCTPOWCTB
AonyckaeTcs BKoYaTb B COCTaB CUCTEMBI KiC».
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MpunoxeHue |
(ob6s3aTenbHoOE)

Cucrtemsbl FISCO

1.1 O6wume TpebGoBaHUsA

B HacTosiLeM NpunoXxeHum cogepXxmTtcs noapobHas nHdopmaumns 0 NPOEKTUPOBAHUN CUCTEM, B KOTOPbIX MPUMEHSI-
eTcs KoHLUenumsa uckpobesonacHow cuctemsl noneson WwiuHbl (FISCO), ocHoBaHHas Ha NPUHLUMMNAX CUCTEM C MaH4yecTep-
CKMM KOOMPOBaHMEM W MUTaHuem OT LWuHbl B cooTBeTcTBUM ¢ MOK 61158-2, ctaHaapToM hu3nyeckoro ypoBHSA NO
ycTaHOBKaM C NoneBou LUMHOMN.

TpeboBaHus kcuctemam FISCO ycTaHOBMEHbI HACTOSALLMM CTAaHOAPTOM, KPOME TEX Cry4aeB, KOrAa OHU M3MEHEHbI B
HaCTOSLLEM MPUITOXKEHUN.

MpumeyvyaHns

1 Ha HekoTopoe anekTpoobopyaoBaHue, cepTudunLmnMpoBaHHoe 40 onybnMKoBaHUSA HacToSLWero cTaHgapTa, Ho He
o653aTenbHO COOTBETCTBYHOLWEE TPeOOBaHMSAM K SMEKTPUYECKMM NapameTpaM HacTOsILLEero ctaHgapTta, 4onycKaeTcs
HaHocuTb Hagnucb «[purogHo ans cuctem FISCOy». OT10 anekTpoobopyaoBaHue AonyckaeTcs MCNOMb30BaTh B CUCTEME
FISCO, ecnu cpaBHeHwe anekTpuyeckux napameTpos U, [, P, c U, |;, P;noka3biBaeT COBMECTUMOCTb C OCTanbHON CUCTE-
MOM, 1 BCe ocTarnbHble TpeboBaHWA HACTOSILLEro CTaHAapTa BbIMOMHEHbI.

2 TwvnuyHas cucTtema npegctaBneHa Ha pucyHke 1.1.

3 O6bi4HO cucTembl FISCO ypoBHs «ic» npegHasHayeHbl ANs NpYMeHeHns B 3oHax knacca 2. Cucrtembl FISCO
YPOBHS «ia» 1 «ib» B OCHOBHOM NpeAHa3Ha4eHbl 418 npruMeHeHns B 3oHe knacca 1. Cuctema FISCO ypoBHS «ia» gonycka-
eTcsi Ucnonb3oBaTh B 30He knacca 0, ecnu 370 cneymanbHO OFOBOPEHO B TEXHUYECKUX OKYMEHTAX.

.2 TpeboBaHuA K cucteme

1.2.1 O6wume nonoxeHus

Cucrtema 06bI4HO MMEET BUA, Kak Noka3aHo Ha pucyHke |.1.

MapameTpbl kabens, NCNONb3yeMoro B CUCTEME:

- conpoTuenexue R, — ot 15 no 150 Om/km;

- MIHOYKTUBHOCTb L, — 0T 0,4 Ao 1 MITH/KM;

- emkocTb C. — ot 45 no 200 HD/KM;

- MakcMMarnbHas AfIMHA KaXX4oro oTBETBUTENBHOMO kabens — 60 M ansa anekTpoodopyAoBaHNSA BCEX rpynm;

- MakcMMarbHas invHa KaXkaoro MarmcTpanbHoro kabensi, Bknoyas AfMHY BCEX OTBETBUTESNbHbIX kKabenen, — 1 km
Ans anektpoobopynoBaHus rpynnel 1IC n 5 km — ans anektpoobopynosanus rpynn |, [1B n 1IC.

Ecnu ncnonb3syetca kabernb, COOTBETCTBYHOLLMI HACTOALLEMY MPUINOXKEHUIO, HET HEO6XOAMMOCTH paccMaTpuBaTh
ocTarnbHble napameTpbl kabens.

MpumeyaHune 1— Ecnuncnonb3yoTcs MHOrOXUNbHbIE Kabenu, ToO OHU AOMKHbI BbITb TUNa A nnu B.

Ecnu cuctema BknovaeT B cebs

- OOVH UCTOYHUK NUTaHWS,

- Mtoboe Yncno NoneBbIX YCTPONCTB — BCEro o 32

- 1 ABa OKOHEYHbIX COrnacyLmnx yCTponcTea,

MOMHOCTBIO COOTBETCTBYIOLMX TPeBOBaHNAM HacTosALEro cTaH4apTa, B coMeTaHum ¢ kabenem, COOTBETCTBYHOLLMM
npuBeAeHHON Bbile creundunkaummn, To 3ta cucTema AoSKHa CYUTaTbCst 4OCTaTOYHO 6e30NacHON.

Bce anektpoobopynosaHue, ucnonbdyemoe B cuctreme FISCO, gomxHo 661t ogHou rpynnei |, Il unu 11l B cooTtBeT-
CTBWUW C HA3Ha4YeHNEM CUCTEM.

CucTtema formkHa bblTb OTHECEHa K YPOBHIO «iay, «ib» 1 «ic» no Hanbonee HU3KOMY YPOBHIO 311eKTPOOGOPYA0BaHMS,
ncnonb3yemoro B cucteme. B gokymeHTaumm no 6€30nacHoCTM AomKeH OblTb yka3aH yCTaHOBMEHHbIN YPOBEHb.

MopcucTembl B cCTEME MOTYT OTHOCUTBCS K Pa3HbIM YPOBHSIM, €CIIN 3TO 060CHOBAHO OLIEHKON 1 3aNnCaHo B TEXHU-
Yeckon fokymeHTaumn. Hanpumep, ot marnctpanbHoro kabens ypoBHs «ib» gonyckaeTcsi co3faBaTtb OTBETBIEHME YPOBHS
«ia» ¢ NnpUMeHeHneM cepTUdULMPOBAHHOTO UHTepderca.

OkoHeYHoe(ble) yCTPONCTBO(a) AOIMKHO(bI) HAXOAUTLCS Ha KOHLe(ax) MarncTpanbHoro kabens. ICTouHUK nuTaHns
[OImKeH HaxoanTbes He 6onee Yem B 60 M OT O4HOMO KOHLL@ MarMcTpansHoro kabens. Ecnv NCTOYHMK NUTaHWSA NOAKIOYEH
Yepes OTBETBUTENMbHbIN kabenb, TO ANnHa 3Toro kabens AorkHa 6biTb He 6onee 60 M.

M pnmedvaHwue 2 — Yuncno nonesbixX yCTpOVICTB, KOTOpO€e AonycKkaeTcd nogkn4vaTb K OTBETBUTEITbHOMY Kabe-
o, onpeneneHo akcnnyatauMoHHbIMN Tpe6OBaHI/I$|MI/I n Tpe6OBaHl/IeM HacTodALlero npunoXxeHna, KOTopoe orpaHn4ynBaeT
YUCIO MNMoneBbIX yCTpOI;iCTB B Cucteme MakCcMmym oo 32.
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CoeauHnTenbHbIE YCTPOMCTBA WU/MNKY BbIKNIOYATENM gonyckaeTcsa [ob6aBnaTb B cuctemy 6e3 M3MeHeHus1 OLEHKM
©6e3onacHocTu. [lpyrve Tunbl IPOCTOro aneKkTpoobopynoBaHus, cooTBeTcTByoWero MOK60079-11, gonyckaeTcs nogkIto-
yaTb k cucteme FISCO npwu ycnosuu, 4To obLas MHAYKTMBHOCTb U €MKOCTb KaXa0ro MpoCcTOoro anekTpoobopyaoBaHns He
6onee 10 MkI'H 1 5 HO COOTBETCTBEHHO M O6LLIEE YNCITO €AMHUL, MPOCTOro 3NEKTPO06oPYAOBaHMS U NMOMNEBbLIX YCTPOWCTB He
bonee 32.

MwuHMManbHbIN 06bEM TEXHUYECKOW OOKYMEHTaUMM OOSMKEH BKIOYaTh B ce05 nepeyeHb B3pbiBO3ALLULLEHHOTO
3aNeKkTPoobopyAOBaHMA U TEXHUYECKYHO JOKYMEHTALMIO KO BCEMY B3pbIBO3aLLMLLEHHOMY drieKTpoobopyaoBaHuio. [Joky-
MeHTaunsa A0MMKHA YeTKO onpeaensaTb YPOBEHb KaXXA0W YacTU CUCTEMbI.

Ona cuctem rpynnel || TexHMYeckas rpynna MCTOYHMKA NUTAHMSA ONpeaensieT TEXHUYECKYHO rpynny CUCTEMbI.

TemnepaTypHbI Kracc unm MakcumarnbHas Temnepartypa NoBepxHOCTU (Mo 06CTOATENbCTBAM) KaXXA0oro yCTpom-
CTBa JOJMKHbI ObITb OnpeaeneHbl 1 3addMKCMpOBaHbl B JOKyMeHTaumu. Takke Heo6Xx04MMo NoATBEPANTD, YTO MakCcMMarb-
Has JgonycTumasi TemnepaTypa OKpyXawwen cpedbl Kaxaow eguHvubl obopyaoBaHMA COOTBETCTBYET ee
npegnonaraeMoMy MECTOHaxXOXAEHWIO.

1.3 OJononHuTenbHble Tpe6oBaHuA k cucteme FISCO ypoBHSs «ic»

AnekTpoobopyaoBaHne, CKOHCTPYMPOBAHHOE U CEPTUMULNPOBAHHOE B COOTBETCTBMM C TpeboBaHuamu FISCO no
nepsomy maganutio M3OK 60079-27, nonyckaeTcsa ncnone3osaTb B cucteme FISCO ypoBHS «icy.

[MoneBble ycTpONCTBa, OKOHEYHbIE YCTPOWUCTBA M ApYyrne OOMNOMNHUTENbHbIE YCTPONCTBA, COOTBETCTBYHOLME Tpebo-
BaHMAM NCKpOOEe30nacHOCTH, HO He siBNsLLmMecs anekTpoobopyaoBaHnem FISCO, gonyckaeTca ucnonb3oBaTth C UCTOY-
Hukom nutanusa FISCO B cucteme FISCO ypoBHs «ic», Npu ycrioBuu, 4To UX BXOAHbIE napameTpbl U, He meHee 17,5 B, a
BHYTpeHHMWe napameTpsbl L, u C, He 6onee 20 MKIH 1 5 H® coOTBETCTBEHHO.

OnekTpoobopyanoBaHne, He cepTudurumMpoBaHHoe kak anektpoobopynosaHue FISCO, HO CKOHCTPyMpOBaHHOE B
cooTtBeTcTBMM ¢ TpeboBaHmamu MIK 60079-15 (anekTpoobopyaoBaHNE C OrpaHUYEHHON aHeprnen — «nly), umetroLlee
BXOZHble napameTpbl U; He meHee 17,5 B, a BHyTpeHHWe napameTpbl L; u C; He 6onee 20 MKIH 1 5 H® cOOTBETCTBEHHO,
ponyckaeTcs ncnonb3oBatb B cucteme FISCO ypoBHS «ic».

Ecnn FNICO, nckpobesonacHoe unu ¢ orpaHUYeHHON SHEpruen anekTpoobopynoBaHMe UCNONb3YT B CUCTEME
FISCO ypoBHS «ic», 3TO AOMKHO ObITb yka3aHO B MECTe YCTaHOBKM 9TOr0 anekTpoobopyaoBaHus. [1ns BbINONHEHNSA aHHO-
ro TpeboBaHMA AONYCTUMO BKIOYaTb B MapKUPOBKY YCTaHOBKM Hagnmch «cuctema FISCO ypoBHS «icy.
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B3pbiBoOnacHas 30Ha

HeB3pbiBOONacHas 30Ha

1 — OKOHeYHOoe YCTPOWCTBO; 2 — UCTOYHWUK NUTaHUs; 3 — AaHHble; 4 — py4YHON TepMuHan; 5 — nonesble YCTPONCTBA;
6 — MarucTpanbHblil kKabernb; 7 — OTBETBUTENbHbIN Kabenb

PucyHok I.1 — TunuyHas cuctema
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MpunoxeHune OA
(cnpaBo4HoOe)

CBefeHusi 0 COOTBETCTBUU CCbISIOYHbIX MEXAYHapPOAHbIX CTaHAApPTOB
HauMoOHalNbHbIM cTaHgapTam Poccuinckon Pepepauum

Ta6nuua OA.1

O603HavYeHne CCbINOYHOro CteneHb O60o3HaveHne N HaMMeHOBaHWE COOTBETCTBYHOLLENO

MeXayHapoaHoro ctaHgapTa COOTBETCTBUA HauMoHanbHOro ctaHaapTa

M3K 60050(426) IDT FOCT P M3K 60050-426—2011 «MexayHapO4HbIA 3NEKTPOTEXHU-
Yyeckuii cnoBapb. Yactb 426. O6opynoBaHue Ansi B3pbIBOOMNACHbIX cpeay

M3K 60060-1 *

M3K 60079-0 MOD FOCT P M3K 60079-0—2011 «BspbiBoOnacHbie cpeapl. Yactb 0.
O6opynoBaHue. O6wwme TpeboBaHUA»

M3K 60079-11 IDT FOCT P M3K 60079-11—2010 «B3pbiBOONacHble cpeapbl. Yactb 11.
MckpobesonacHasa anekTpuyeckas Lenb i»

MO3K 60079-14 IDT FOCT IEC 60079-14—2011 «B3pbiBoonacHble cpefbl. Yacte 14.
[MpoekTpoBaHWe, BbIGOP M MOHTaX 3MEKTPOYCTaHOBOKY

M3K 60079-15 IDT FOCT P M3K 60079-15—2010 «B3pbiBOONacHbie cpeapbl. Yactb 15.
O6GopynoBaHue ¢ BUAOM B3PbIBO3ALLUTBI «N»

M3K 60079-27 IDT FOCT P M3K 60079-27—2012 «B3pbiBoOnacHble cpeapbl. Yactb 27.
KoHuenumsa nckpobesonacHow cuctembl nonesow wuHbl (FISCO)»

M3K 61158-2 — *

MO3K 61241-0 IDT FOCT IEC 61241-0—2011 «3nekTpoobopynoBaHune, NpUMeHsSIEMoe
B 30HaX, OMacHbIX MO BOCMNaMeHeHUto roptoyden nbinu. Yacts 0. Obwme
TpeboBaHuA»

M3K 61241-11 IDT FOCT IEC 61241-11—2011 «3nekTpoobopynoBaHue, NpUMeHsIEMOoe

B 30HaX, ONACHbIX MO BOCMNNaMeHeHUo roptoden neinn. Yactb 11. Vickpo-
6e3onacHoe o6opyanoBaHue «iD»

OTBETCTBUA CTaHOAPTOB!:

* COOTBETCTBYIOLLMI HALMOHATBHBIN CTaHOAPT OTCYyTCTBYeT. [10 ero yTBepKaeHUs PEKOMEHIyeTCsl NCMOomb30-
BaTb NepeBo/ Ha PYCCKUI A3bIK JaHHOro MexayHapoAaHoro ctaHaapTa. MNepeBoa AaHHOro MexayHapoaHOro cTaHaapTa
HaxoauTcs B ®eaepanbHOM MHPOPMALMOHHOM (DOHAE TEXHUYECKUX PernameHToB U CTaHOapToB.

MpumeyaHune—B HacToawen Tabnuue ncrnonb3oBaHbl cnepywuime ycrnoBHble 0603Ha4YeHns cTeneHn co-

-IDT — naeHTUYHbIe cCTaHgapThl;
- MOD — moanduumnpoBaHHble CTaHAapThI.
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FOCT P M3K 60079-25—2012

Bubnuorpadcus

[11 M3K 60529 CrteneHu 3awmThl, obecneynBaembie kopnycamum (Koa IP)
Degrees of protection provided by enclosures (IP code)
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FOCT P M3K 60079-25—2012

YOK 621.3.002.5-213.34:006.354 OKC 29.260.20 EO2 OKCTY 3402

KnioueBble cnoga: I/ICKpO6e3OI'|aCHaF| cucrtema, I/ICKp06e3OI'IaCHaF| anekTpunyeckada uenb, NICTOYHUK NUTaHUA,
NPOBEPKN N TUNOBbLIE NCMNbITAHNA
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Pepaktop E.C. Komnsiposa
TexHnyeckuit pegaktop B.H. lpycakosa
Koppektop P.A. MeHmosa
KomnbtoTepHas Bepctka J1.A. Kpyeoeol

CpaHo B Habop 23.05.2013.  lMopnucaHo B nevatb 21.08.2013.  ®opmat 60 x 84%. apHuTypa Apuan.
Ycn.ney. n. 7,44,  Yy.-u3g. n. 6,80.  Tupax 103 ak3.  3ak. 866.

Oryrn « CTAHOAPTUH®OPM», 123995 Mocksa, 'paHaTHbIn nep., 4.
www.gostinfo.ru info@gostinfo.ru
Ha6paHo Bo ®I'YMN « CTAHOAPTUH®OPM» Ha M3BM.
OrtnevaraHo B punmane ®ryrl « CTAHOAPTUH®OPM» — tun. «MockoBckuit nedaTtHuky, 105062 Mockea, J1snuH nep., 6.
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