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Mpeaucnosune

Llenu v npuHumnbl ctaHgapTnsauun B Poccuiickoin ®eaepauuu ycTaHoBNEeHbl ®efepanbHbIM 3aKOHOM
0T 27 pekabps 2002 r. No 184-93 «O TeXHMYECKOM perynvpoBaHum», a npasuia NpUMMeHeHUss HaunoHaIbHbIX
cTtaHgaptoB Poccuiickoit ®epepauny — FOCT 1.0—2004 «CtaHpaptu3auus B Poccuiickoin ®epepauuu.
OCHOBHbIE NONOXEHUSA»

CBejeHusi o ctaHgapTte

1 NOATOTOBJ/IEH ABTOHOMHOW HEKOMMEPYECKOW HalMoHasnbHOW opraHusauuein «Ex-ctaHpapT»
(AHHO «Ex-cTaHgapT») Ha OCHOBE COGCTBEHHOIO ayTEHTUYHOIO NEPEBOAA Ha PYCCKUI A3blK MeXAYHapOo4HO-
ro cTaHgapTa, yKasaHHoro B nyHkTe 4

2 BHECEH TexHuyeckMMm KOMUTETOM Mo cTaHgapTusauumn TK 403 «O6opygoBaHme 415 B3pbiBOONac-
HbiX cpef (Ex-o6opynoBaHue)s»

3 YTBEPXJEH U BBEJEH B JENCTBVE [Mpuka3om deaepanbHOr0 areHTcTsa Mo TeXHUYECKoMy
perynupoBaHuio 1 MeTposorum ot 17 ceHntabpsa 2012 r. N9 316-cT

4 HacToswunii cTaHAapT NAEHTUYEH MexayHapogHoMy ctaHaapTy MOK 60079-25:2010 «B3pbiBoonac-
Hble cpefbl. YacTb 25. VckpobesonacHble anekTpuyeckne cuctembl» (IEC 60079-25:2010 «Explosive
atmospheres — Part 25: Intrinsically safe electrical systems»).

HanmeHoBaHve HacToALero ctaHgapTa U3MeHeHo OTHOCUTE/IbHO HauMEHOBaHUS yKa3aHHOro Mexay-
HapoAHOro cTaHgapTa Ana npuBegeHus B cootseTctBne ¢ FOCT P 1.5—2004 (nyHkKT 3.5).

Mpv NnpyMeHeHUV HacToSALLEro cTaHgapTa PeKoMeHAyeTCs UCMOo/1b30BaTb BMECTO CCbIJIOYHbIX MexXay-
HapOAHbIX CTaHAAPTOB COOTBETCTBYIOLLME MM HaLMOHasbHble cTaHA4apTbl Poccuiickoli degepaunun, ceege-
HUA O KOTOPbIX NpuBeAeHbI B ONOMHUTE/IbHOM NPUIoxeHun A

5 B3AMEH F'OCT P M3K 60079-25—2008

MHdopmauns 06 n3MeHeHNaX K HacTosILWeMY cTaHgapTy nybnvkyeTcs B €XerofgHo usgasaemom
MHOpMaLMOHHOM yKasaTene «HaunoHanbHble CTaHAapThi», @ TeKCT U3MEHEHU 1 NONPaBOK — B eXe-
MEeCSYHO N34aBaeMoOM MHPOPMAaLMOHHOM yka3aTene «HauuoHanbHble cTaHgapThi». B cnyyas nepecmoT-
pa (3aMeHbl) WM OTMEHbl HaCcTOAWeEero cTaHjapTa COOTBeTCTBYyWLee YyBeAoM/eHne O6yaeT
0ony6/NKOBaHO B €XXEMECSAYHO 13[aBaeMoM MHOPMAaLMOHHOM yKaszaTene «HaumoHanbHble cCTaHaapThi».
CooTBeTCTBYyLWas MHpopmauns, yBegoMneHme n TekCThbl pa3mMelalnTcsa Takke B UHQOpMaLnoHHOM
cMcTeme 06Lero nonb3oBaHMa — Ha ohuLmnanbHOM cainTe defepasbHOro areH TCTBa N0 TeXHUYECKOMY
perynmpoBaHuio 1 MeTposiornv B ceTu NHTepHeT

© CraHgapTuHdgopm. 2013

HacToswuii cTaHAapT He MOXEeT 6bITb NO/IHOCTLIO UK YACTUYHO BOCMPOU3BEAEH, TUPAXKMPOBAH 1 pac-
MPOCTPaHEH B kKauecTBe ohuLmanbHOro Usganus 6e3 paspelleHns ®efepasbHOIO areHTCTBa N0 TEXHUYECKO-
MY perysimpoBaHuio 1 MeTposiornu
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HALULMWOHANBbHBLBINK CTAHOAPT POCCUNCKOMN GELEPALUMN

B3PbIBOOMNACHbBIE CPEbI
YacTtb 25
MckpobesonacHble cuCTeMbl

Explosive atmospheres. Part 25. Intrinsically sate systems

[ata sBegeHns — 2013—07—01

1 O6nacTb NPUMeEHEHNA

HacTosawwuii ctTaHapT ycTaHaBMBaeT cneluanbHble Tpe6oBaHWsA K KOHCTPYKLUK 1 OLeHKe NCKpo6eso-
NacHbIX 3/IEKTPUYECKNX CUCTEM C BULOM 3aLLUTbl «MCKpobe3onacHas asieKTpuyeckas Lenb «i»», npegHasHa-
YEHHbIX 419 MPUMEHEHMNS NOJTHOCTLIO MM YaCTUYHO BO B3PbIBOOMACHbIX ra30BbIX Cpefax kak o6opyaosaHue
rpynnsl | unu Il unn B cpefax, cofepxallmx ropoyyto nbiib, Kak obopygosaHue rpynnsbi il

MpumevyaHue 1— CTaHAapT npeAHasHauyeH ANs pa3paboTymka CUCTeMbl, KOTOPbIA MOXET 6bITb U3roTOBUTE-
NEM. CNeunanncToM-KOHCYIbTAHTOM WW WTaTHbIM COTPYAHWKOM KOHEYHOTO NOTPeGuTens.

HacToswuii cTaHAapT AOMNOSHAET U U3MeHsAeT ob6lwue TpeboBaHus M3IK 60079-0 n TpeboBaHus K
nckpobesonacHol anekTpuyeckoli uemm «b M3K 60079-11. B cnyyae npoTuBopeunst Mexzay TpeboBaHussMu
HacTosLwero ctaHgapTa n MK 60079-0 unn M3K 60079-11 TpeboBaHMsl HACTOSALLEro cTaHAapTa MMEKT npe-
UMYLLIECTBEHHOE 3HA4YeHMe.

HacTtosawuin ctaHgapTt gononHseT M3K 60079-11, Tpe6oBaHNs KOTOPOro OTHOCATCS K 3/IEKTPUYECKUM
yCTpOiCcTBaM, NCNO/b3yeMbIM B MCKPOOE30MAaCHbIX 3NEKTPUYECKUX CUCTEMAX.

TpeboBaHMs K MOHTaXy cucTemsbl rpynnbl || unu Ill. CKOHCTPYMPOBAaHHOI B COOTBETCTBUU C HACTOALLUM
cTaHgapTom, onpegeneHbl B MOK 60079-14.

MpumeuyaHue 2— TpeGoBaHWs K MOHTaXy CWUCTEMbI Fpynnbl | B HacTosiee BpeMsi He onpefeneHbl B
M3K 60079-14.

2 HopwmaTtuBHbIE CCbIIKU

MprBefeHHbIe HXEe CTaHAapPTbl ABMAATCA 06A3aTelbHbIMU 419 MPUMEHEHMUSA HACTOSLLEro cTaHaapTa.
[na cTtaHfapToB € AATON ony6/MKOBaHWA NPUMEHSIOT TOMbKO YKasaHHble n3gaHusi. B Tex cnydyasx, korga
farta ony6/MKoBaHWA He ykasaHa, NpumeHseTcs nocnefHee nsgaHve npusefeHHoOro ctaHgapra (Bkaovas
BCE Monpasku).

M3K 60060-1 MeToAbl UCMbITAHUSA BbICOKAM HanpshxeHnem — YacTtb 1: O6wwume onpegeneHns n tpebo-
BaHua K ucnoltaHuam (IEC 60060-1, High-voltage test techniques — Part 1: General definitions and test
requirements)

M3K 60079-0 BspbiBoonacHsle cpefbl — YacTb 0: O60pyaoBaHune. Obwwune TpebosaHus (IEC 60079-0.
Explosive atmospheres — Part 0: Equipment — General requirements)

M3K 60079-11:2006 BspbiBoonacHble cpefbl — YacTb 11: VickpobesonacHas anekTpuyeckas Lenb
«i» (IEC 60079-11:2006, Explosive atmospheres — Part 11: Equipment protection by intrinsic safety «i»)

M3K 60079-14:2007 B3pbiBoOnacHble cpefbl — YacTb 14: [MpoekTupoBaHue, BbIGOP U MOHTaX 3/ek-
TpoyctaHoBok (IEC 60079-14:2007, Explosive atmospheres — Part 14: Electrical installations design,
selection and erection)

M3paHne ouynanbHoe
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M3K 60079-15 3nekTpoobopypoBaHue A5 B3pbIBOOMNACHbIX ra3oBbix cpef. YacTb 15. KoHCTpykuus,
UCMbITaHWUA U MapPKNUPOBKa 3N1eKTpoobopyaoBaHusa ¢ BUAOM 3awwmTsl «n» (IEC 60079-15, Electrical apparatus
for explosive gas atmospheres — Part 15: Construction, test and marking of type of protection 'n' electrical
apparatus)

M3K 60079-27 BapbiBoonacHble cpefbl. YacTb 27. KoHuenuunsi nckpobesonacHoi cucTembl NoOMNeBoiA
wuHbl (FISCO) (IEC 60079-27:2008. Explosive atmospheres — Part 27: Fieldbus intrinsically safe concept
(FISCO))

M3K 61158-2 CeTu ana nepegauv NPou3BOACTBEHHbLIX AaHHbIX. Cneundurkaumm noseBbIX LUUH.
YacTb 2: Cneuundmkanms hmsmyeckoro ypoBHs n onpegenexue ycnyr (IEC 61158-2. Industrial communication
networks — Fieldbus specifications — Part 2: Physical layer specification and service definition)

M3K 61241-0 SnekTpoobopyaoBaHue, NPUMEHAEeMOe B 30HaX, ONacHbIX N0 BOCM/IaMEHEHWIO roptoYyeit
nbilnu. Yacte 0. O6wme Tpebosanua (IEC 61241-0. Electrical apparatus for use in the presence of combustible
dust — Part 0: General requirements)

M3K 61241-11 3SnekTpoobopygoBaHue, MPUMEHsIEMOe B 30HaX, OMACHbIX MO BOCM/IAMEHEHWIO FOpPIO-
yeli nbinn. YacTtb 11. UckpobesonacHoe obopypoBaHue «iD» (IEC 61241-11, Electrical apparatus for use in
the presence of combustible dust — Part 11: Protection by intrinsic safety 'iD")

3 TepMuHBbI, OnpeaeneHnst N CoKpalleHns

3.1 TepMuHblI K onpeaeneHns

B HacToslweM cTaHfapTe NpUMeHeHbl cneayowme TEPMUHbI C COOTBETCTBYIOLLUMU ONpeaesieHnsamu,
OoTHOCSILMECS K MCKpo6e3onacHbIM 3neKTpuyeckum cuctemam. OHU AONOMHAIT OnpeAeneHns, npuBefeH-
Hble B MOK 60079-0 1 M3K 60079-11.

3.1.1 uckpobesonacHasa anekTpuyeckasa cucrema (intrinsically safe electrical system): pynna coe-
AVHEHHBIX MexXy COB0I a/1eKTpUYecKnX yCTPOMNCTB, 06pasytoLLX 31EeKTPUYECKYH0 CUCTEMY, B KOTOPbIX Lenu
WN YacTu uenei, npefHa3HayeHHble 415 UICNOMb30BaHWA BO B3PbIBOONACHO cpeje, ABNATCA NCKPo6e3o-
nacHbIMW Liensamu.

3.1.2 ceptudnympoBaHHasa nckpobesonacHas anekTpuyeckan cuctema (certified intrinsically safe
electrical system): Vckpo6e3onacHasa anekTpuyeckas cuctema B cooTseTcTBuM ¢ 3.1.1, Ha KOTOPYIO BblgaH
ceptudpmkar cootBeTcTBUs M3K 60079-25.

3.1.3 HecepTuduumpoBaHHass UckpobesonacHasa  anekTpuyeckas cuctema:  (uncertified
intrinsically safe electrical system): Vckpobe3onacHas anekTpuyeckas cuctema B cooTBeTcTBuM ¢ 3.1.1,
aneKkTpuyeckne napameTpbl KOTOPOW, a Takke afekTpuyeckne u gumanyeckne napameTpbl ee BHyTpPeHHel
NPOBOAKN COOTBETCTBYIOT napameTpaMm CcepTUULMPOBAHHOIO MCKPOOGE30MacHOro, CBA3aHHOro, NpocToro
9/1eKTPO06OPYAOBaAHNSA, YTO NO3BOMSET cAenaTb BbIBOA O TOM. YTO MCXPOOE30MacHOCTb TakoW CUCTEMbI
coxpaHseTcs.

3.1.4 TexHun4yeckoe onucaHue cuctemsbl (descriptive system document): [JOKyMEHT, B KOTOPOM nepe-
4nCneHbl 31eKTPUYeckne yCTpoincTBa, BXOASALLME B COCTaB CUCTEMBI, U NMPUBEAEHbI UX 3NeKTpuyeckne napa-
MeTpbl U NapaMeTpbl BHYyTPEHHER NPOBOAKU.

3.1.5 paspaboTunk cuctemsbl (system designer). Jlnyo, oTBevalLlee 3a TEXHNYECKOe OnmcaHne cuc-
Tembl. 061agaLee cOOTBETCTBYOLWEN KBanudurkaumen Ana BbINONHEHNA 3a4a4uv ¥ HageleHHoe NoIHOMO-
4YMAMY BbILECTOSALLEr0 PYKOBOACTBA NMPUHMMATbL Ha cebs npegnucaHHble eMy 0653aTenbeTsa.

3.1.6 makcumanbHasa emkocTb kabensa (Cc) (maximum cable capacitance): MakcvmanbHoe 3Haue-
HMe eMKOCTW COefMHUTENbHOrO Kabess, KoTopblli MOXeT 6biTb NMOACOEAMHEH K UCKpOGEe3onacHoi Lenu 6e3
HapyLleHns Nckpobe3onacHoOCTHU.

3.1.7 makcumanbHas MHAYKTUBHOCTb kabensa (Lc) (maximum cable inductance): MakcumanbHoe
3HayYeHne VHAYKTUBHOCTU COeANHUTENLHOTO Kabens, KOTopblli MOXeT 6biTb MOAKIIOYEH K MCKpOBe3onacHoi
uenu 6e3 HapyLleHUss NCKPO6e30nacHOCTH.

3.1.8 MakcumanbHOe OTHOLWEHWe WHAYKTUBHOCTU kKabena k ero conpoTtuBneHuio (LARQ
(maximum cable inductance to resistance ratio): MakcumManbHoe 3Ha4yeHne OTHOLEHUS UHAYKTUBHOCTH (LC) K
conpoTtumeneHuto (Rc) coeanHnTeNnbHOrO kabens, KOTOPbIA MOXeT OblTb NOAK/TIOYEH K MCKpO6GEe30nacHo uenn
6e3 HapyLleHUss MCKpo6e3onacHoCTH.

3.1.9 NuHelHbIN nctouHuk nutaHus (linear power supply): MCTOUYHVK NUTaHWSA, 3HAYEHWE BbIXOAHOTO
TOKa KOTOPOro ycTaHaB/MBaloT Pe3nCTOpoM. BbIXoAHOE HamnpsKeHWe CHWXaeTCcs JIMHEWHO C yBennyeHnem
BbIXOHOTO TOKa.

3.1.10 HenuHelHbI NCTOYHNUK NUTaHMsa (non-linear power supply): VICTOYHWMK NUTaHUS, Y KOTOPOro
BbIXOAHOE HanpshKeHne 1 BbIXOAHON TOK CBA3aHbl HE/IMHENHOM 3aBUCUMOCTLIO.
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Mpumep — NCTOYHUK MU T AHWS C MOCTOSHHBIM BbIXOAHbIM HaMNpsHkKeHWeM [O ONpefeneHHOro YpPOBHSA
cTabnnmsnpoBaHHOro TOoKa, perynnpyemMoro nofynpoBoAHNKaAMU.

3.2 CokpaleHus

FISCO — KoHuenuusi nckpobe3onacHo cucTemMbl NoOMeBON LUNHbI.
FNICO — KoHuenuus HeBoCM/IaMeHsLWEen cMCTEMbI NOMEBON LUMHBI.

4 TexHW4YeckKoe ornucaHume CUCTEMbI

TexHuyeckoe onvcaHue CUCTeMbl COCTaBAT ANA BCeEX I/ICKp0663OI'IaCHbIX ANIEKTPNYECKNX CUCTEM.
TexHuyeckoe onvcaHue L0/1XHO cofepxaTtb COOTBeTCTByPOLLI,VIVI aHans3 ypoBHsa 6e30nNacHOCTU CUCTEMBI.

NMpumevyaHue — B npunoxeHun E npvBefeHbl NPUMEPbLI TUMUYHBIX CXEM, KOTOPbIE WMOCTPUPYOT Tpe6oBa-
HUSA K TEXHNYECKOMY OMUCaHUI0 CUCTEMBI.

TexHuyeckoe onucaHne A0/MKHO COAepXaTb, Kak MUHUMYM, creayloluee:

a) 6/10K-CXxeMy CUCTEMbI C MepeyncsieHremM Bcex eanHuL, 060pyA0BaHNSA, BXOAALWMNX B CUCTEMY, BK/IHO-
Yyasa npocTtoe 060pyi0BaHNE U COEAMHUTEbHBIN NPoBOA. MpyMep Takoi cxembl NpuBeAeH Ha pucyHke E.1;

b) 0603HauveHus rpynnsl (g8 rpynn Il v lll), ypoBHA nckpobe3onacHol 3/1eKTPMYEeCcKOin CUCTeMbI, TEM-
nepaTypHOro knacca v ananasoHa TemnepaTypbl OKpyXatoLei cpefbl B COOTBETCTBUM C pa3genamm 5.6 n7;

c) TpeboBaHVA ¥ AONyCTUMblE NapameTpbl A8 COeANHUTENBHOIO NPOBOAa B COOTBETCTBUU C pasfe-
nom 8;

d) noapo6Hyo MHOopMaLMIo 0 TOYKax 3a3eMIeHns U CoOeMHEHUSA CUCTEM B COOTBETCTBUM C pasje-
nom 11. Ecnm ncnonb3yoTcs YCTPONCTBa 3alunTbl OT NepeHanpshkKeHuns, AO/HKEH ObiTb NPUIOXEH aHanu3 B
COOTBETCTBMM C pa3fgesiom 12;

e) B C/yyae Heo6Xx0AMMOCTH NPMBOAAT 060CHOBaHVE OLEHKN 060pyA0BaHUSA KaK «NpPOCTOro 3n1eKkTpo-
o6opypoBaHusi» B cooTBeTCcTBUM ¢ M3K 60079-11;

0 ecnu uckpobesonacHas Lienb COCTOUT U3 HECKONTbKUX eNHUL, UCKPOHe30onacHoro anekTpoobopyso-
BaHWA. HE06XOAMMO MPUMOXUTL aHaNN3 COBOKYMHOCTM UX MapamMeTpoB, KOTOPbIV 6yaeT BKYaTk B cebs Bce
npocToe n cepTudmnLMpoBaHHOe NCKpobesonacHoe 3NekTpoobopyaoBaHue;

) TeXHWYeckKoe onmcaHue CUCTEMbI JO/MKHO MMETb YHUKaNbHYI0 UaeHTudukaumio;

h) pa3paboTumnk cuctemsl AO/KEH NognucaTtb JOKYMEHT U NOCTaBuTb AaTy.

MpumMmeyvaHne — YepTex TEXHNYECKOTO ONMUCAHNA CUCTEMbI HE ABMAETCA KOHTPOJIbHLIM YEPTEXOM COr/1acHo
onpegenexHnto e MOK 60079-11.

5 Ipynna v TemnepaTypHbIii Knacc McKpobe3onacHOo 3/1EKTPUYECKON CUCTEMBI

NckpobeaonacHble 3neKkTpuyeckne cMcTembl AOMKHbI 6bITb OTHeceHbl K rpynne I. Il wav Il B cooTBeT-
cTBMM ¢ MBK 60079-0. NckpobesonacHble anekTpuyeckme cuctemsl rpynn Il u lll B uenom nam nx yactu gox-
Hbl ObITb OTHECEHbI K COOTBETCTBYIOLLMM MOArpynnam.

O6opyfoBaHuio B cocTaBe Uckpobe3onacHoi anekTpmyeckoit cuctemsl rpynnsi Il nill. npegHasHaveH-
HOM AN UCMONb30BaHNA BO B3PbIBOONACHOW ra3oBO WA NbIEBON cpefax, A0/KeH OblTb NPUCBOEH Temne-
paTypHbIii Knacc nnv 4o/kHa 6bITh yKa3aHa MakcMmasibHas TemnepaTtypa ero noBepxHocTh 8 COOTBETCTBUM C
M3K 60079-0. M3K 60079-11. MOK 61241-0 n M3K 61241-11.

MpumeuvaHuns

1 B nckpobesonacHbix anekTpuyecknx cuctemax rpynn Il v lll unm nx yactax nogrpynnsl WA. [IB. HC moryT oTnu-
yaTbCA OT NOArpPynn KOHKPETHOro MCKpo6e3onacHOro 3/1ekTpoobopyaoBaHMsa W CBSA3AHHOTO 3/1eKTPO06opy0oBaHNA B
cocTaBe CUCTEMbI.

2 PasHble YacTu 0fHOV NCKpOHe30nacHo 3NeKTPUYECKON CUCTEMbI MOTYT OTHOCUTLCA K pasHbiM nogrpynnam (MA.
VB. MNC). icnonb3yemoe anekTpoo6opyfoBaHne MOXeT OTHOCUTLCA K pas3HbiM TeMnepaTypHbIM Knaccam U UMeTb pasHble
AvianasoHbl TemnepaTypbl OKpyxatoLeli cpeabl.

6 YpoBeHb UCKpPO6E30MaCHOM 3/IEKTPUYECKON CUCTEMDI

6.1 O6uwwne TpeboBaHUA

Kaxpaaa yacTb nckpobe3onacHoi aNeKkTpuyeckol cMcTeMbl, NpefHa3HavyeHHoW AN NCNONb30BaHUS BO
B3pPbIBOOMNACHON cpefe, AO/MKHA ObiTb OTHECEHAa K YPOBHW «ia», «ib» wam «ic» B COOTBETCTBUU C
M3K 60079-11. Bcs cuctema He 06a3aTe/lbHO AO/HKHA OTHOCUTHLCA K OJHOMY YPOBHIO.
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MpumeyaHuns

1 Hanpumep, ecnu npu6op nepsoHavasibHo 0THOCU/ICA KYPOBHIO «1160, HO NpegHa3HauYeH 418 NoAKIYeHNA faTym-
Ka ypOBHS *ia». Hanpumep npubop ans namepeHns pH ¢ NOAKNIOYEHHbIM K HEMY 30HA,0M, YaCTb CUCTEMbI 0 Npubopa 0THO-
CUTCA K YPOBHIO «lf». @ faTumk 1 ero coeiHeHN OTHOCSATCA K YPOBHIO *[ax.

2 TMonesoit Npubop C ypoBHEM «a». nuTaeMmblii uepes cBA3aHHOe 060pyJoBaHmne CypoBHeM «1b*. paccmaTpusaeTcs
Kak cuctema ¢ ypoBHeMm «lb».

3 Cucrtema MOXeT 6bITb YPOBHA «1b» B HOPMasibHbIX YC/I0BUAX 3KCM/TyaTaluy C BHEWHNM UCTOYHUKOM NUTAHUA, HO
npy OTK/IIOYEHUN NUTAHUA NPU ONpefesieHHbIX YC/I0BMAX 6e30nacHoCTy (MOBpexXjeHne BeHTUNALNUKM), cucTtema MoxeT
cTatb «la» npy pe3epBHOM NUTaHuKM OT 6aTapeiil. YpoBeHb 3alnTbl CHO onpeaenseTcs A8 NPOrHo3npyembix 06CTos-
TeNbCTB.

B pasgene 13 cogepxuTcs nogpobHas nHpopmaLms o Heob6xoAMMOW oLeHKe NCkpobe3onacHo anek-
TPWYECKOIi CUCTEMBI.

6.2 YpoBeHb «la»

Ecnun TpeboBaHus, npeabsiBASeMble K 3/1€KTPO06OPYA0BAHUI0 YPOBHA «ia» (cM. M3K 60079-11),
BbIMO/IHATCA MCKPO6E30MacHo 3NeKTPMYecKoi CUCTEMON UK YaCcTbio CUCTEMbI, paccMaTprvBaemMoi Kak
efnHoe Lesoe, Torga ata cuctema Uanm 4acTb CUCTEMbI AO/MKHA OblTb OTHECEHA K YPOBHIO «iax.

6.3 YpoBeHb «ib»

Ecnn TpeboBaHus, npeabsBASeMble K 3/1eKTPO060pyA0BaHUIO0 YPOBHA «®» (cm. M3K 60079-11),
BbIMOJIHAOTCA WUCKPO6E30MacHoi 3M1eKTPUYEeCcKoi CUCTEMON WUAKN YacTbio CUCTEMbl, paccMaTpuBaemMoi Kak
efMHoe Lesoe, Torga ata cuctema Uan 4acTb CUCTEMbI AO/MKHA OblTb OTHECEHA K YPOBHIO «®».

6.4 YpoBeHb «H>

Ecnn TpeboBaHus, npeabsBaseMble K 3/1eKTPO060OPYA0BaHMI0 YPOBHA «tic» (cM. M3K 60079-11),
BbINO/IHATCA MCKPOOE30MacHO! 3N1eKTPUYEeCcKol CUCTEMOIN MM YaCcTbio CUCTEMbI, paccMaTpyMBaeMoi Kak
eflnHoe Lenoe, Torga ata cMcTemMa Wian YacTb CUCTEMbI [OIKHA GbiTb OTHECEHA K YPOBHIO «®».

7 Temnepartypa oKpyxXaroLlein cpegbl

Ecnun yacTb nckpobesonacHol 3NeKkTpMyeckoll CUCTEMbI U NOMTHAA CUCTEMA OnpeseneHa Kak npuros-
Has ANAa sKcnyaTaumm npu Temneparype, BoIXo4sAL et 3a npejens! AManasoHa HopMabHoN paboyeli Temne-
paTypbl 0T MuHyc 20 °C go nsitoc 40 °C. 370 AO/KHO ObITb OTPAKEHO B TEXHUYECKOM OMMCAHUUN CUCTEMBI.

8 CoeguHuTeNbHble NpoBoAa/kabenu, NCMnosib3yeMble B UICKPO6GE30MacHoi
3/1eKTpUYECKoii cucteme

dnekTpuyeckne napameTpbl COeANHUTENBHOTO NPOBOAA, OT KOTOPbIX 3aBMCUT UCKpo6e30onacHoCTb, a
Takxe NnpousBoAHble 3TUX NapamMeTpoB AO0J/1KHbI ObITb onpeaeneHbl B TEXHNYECKOM ONUCaHUN CUCTEMBI.
B kauecTBe anbTepHaTVBbl B AOKYMeHTaLun fO/MKeH ObiTb onpefeneH kabenb KOHKPETHOro Tuna u AaHo
060CHOBaHMWe ero npuMeHeHust. Kabenu BHelHel NPOBOAKM AO/KHbI COOTBETCTBOBATb TpeboBaHWAM
pasgena 9.

B cnyyae Heo6xoAMMOCTV B TEXHWYECKOM OMUCAHUM CUCTEeMbl JO/MKHbI ObITb Takxe onpepAeneHbl
AonyctnMble TUNbl MHOTOXW/TbHOIO Kabens B COOTBETCTBUN C pasaesniom 9. KOTOpble MOryT UCNO/1b30BaTbCA B
KaXX[0 KOHKPETHO Lenu. B Tom cnyyae, ecnim 3amblKaHna Mexay pasfesbHbIMU LensMu He y4nTbiBaloTCs, B
6/10K-CXeMY CUCTEeMbl U3 TEXHNYECKOro OnucaHna Heob6xoAnMo f06aBUTb NpUMeYaHvie crefyoLwero cogep-
XaHusa: «Ecnu B cocTaBe CoeAMHUTENLHOTO Kabens ncnosib3yeTcs YacTb MHOTOXULHOTO kKabens, cogepxa-
uwero Apyrme uckpobesonacHble Lenu, HeobxoAWMO, YTOObl 3TOT MHOTOXW/bHBIA Kabenb yAoBNeTBOPAN
TpeboBaHNAM K MHOTOXuIbHOMY Kabento Tuna A unn B. kak onpegenedo B M3K 60079-25 (pasgen 9).

MHOrOXWU/bHBIA Kabenb, coaepxawinii Lenu Lenb YPoBHSA «ia», «®» U «®», He AO/KEH COAEpPXaTb
MCKPOONAaCHbIX 31EKTPUYECKNX Lienei.

MHoOroxusnbHble kKabenn yposHs «®» MoryT cogepxartb 6onee yem ofjHy NCKpobe3onacHyt Lenb ypoB-
HA «ia», «®» nanm «®» B 3aBUCUMOCTH OT yUnTbIBAEMbIX NOBPEXAEHNIA B COOTBETCTBUN C pasgesnom 13.

MpumeuaHune — fonyckaeTcs UCNONb30BaHNE MHOTOXW/bHbIX Kabeneli, He COOTBETCTBYOLWMX TNy A unu B.
ecnu 6bina NpoBefeHa OLeHKa onpefesieHHOro codeTaHusa Lenel Ha cooTBeTCTBUE TpeboBaHnsiM M3K 60079-11.

WckpobesonacHble Lenu ypoBHA «®» fonyckaeTcs pasMelyaTb BMECTE C MCKpo6Ge3onacHbIMy Lensmu
YPOBHeEl «ia» N «®» TONbKO B MHOFOXW/LHOM kabene Tuna A unu B cornacHo 9.5.
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9 TpeboBaHMA K Kabensam n MHOTOXWIbHbLIM Kabesisim

9.1 O6wwue TpeboBaHuA

[nameTp OTAENbHbIX MPOBOAHUKOB WAN XW/T MHOTOXWU/bHbIX NMPOBOAHWKOB BO B3PbIBOOMNACHOW 30HE
[o/mKeH 6bITb He MeHee 0.1 MMm.

B nckpobesonacHbIx Lensx fonyckaetcs NPUMEHATb TO/IbKO U30/IMpOBaHHble kabenun, KoTopble Cro-
COGHbI BblAepXxaTb NPOBEPKY 3/IEKTPMYECKON MPOYHOCTU N30NALUMMN HanpskeHnem He meHee 500 B nepemeH-
Horo Toka unum 750 B NOCTOAHHOrO TOKa.

n pnmedaHne — mn TpeﬁOBaHMﬂ He UCKNKYakwT NPpUMeHeHnsa Hens3oIMpoBaHHbIX NPOBOAHWKOB B CUTHasIb-
Hol cucteme, B KOT0p0l71 OHM A0/KHbI paccMaTpmuBaTbCAa Kak NpocTtoe 3/'IeKTp0060py,Cl,OBaHme, a He Kak Coe,Cl,I/IHI/ITeﬂbeII71
nposoa.

9.2 MHOroXxunbHble kabenu

PagnanbHas TonwmMHa wM30MAUUM NPOBOAHMKA [O/HKHA COOTBETCTBOBATb AMaMeTpy MpOBOAHUKA W
mMaTtepuany u3onAauuM ¢ MUHUMasibHbIM 3HaveHrem 0.2 Mm.

MHOroxwunbHble Kabenu J0/MKHbl GbiTb CMOCOOHbLI BblAEpPXaTb NPOBEPKY 3/1EKTPUYECKOl NPOYHOCTU
n30M1AunK:

a) AelCTBYIOLWMM 3HAUYEHMEM HanpshxeHns He meHee 500 B nepemeHHOro Toka nam 750 B nocTostHHOro
TOKa, MPUMOXEHHOTO Mexay GPOoHelt H/MNN akpaHOM (3KpaHamu), COeMHEHHbIMIU BMECTE, U BCEMM XUnamu,
COoefJMHEHHbIMUN BMeECTE;

b) AelCTBYOLWUM 3HAYEHEM HanpskeHns He meHee 1000 B nepemeHHoro toka unm 1500 B noctosiH-
HOro TOKa, MPUIOXEHHOTO MeXay Ny4ykoM, COCTaBNSAOLWMM O4HY NONOBUHY TOKOBEAYLUNX XU kabens, coeam-
HEHHbIX BMECTE, 1 MyYKOM, COCTaBSAOLNM APYTYIO MOTOBUHY XU/, COEAUHEHHbIX BMECTe. DTO UCMNbITaHUE He
NPUMEHSIOT K MHOTOXWU/IbHbIM KabensM C aKpaHMPOBaHHbIMN NPOBOAHVKAMUW KaOKAOW U3 Lene.

WcnbiTaHns HanpshXeHnem A0/KHbI ObITb BbIMO/THEHBI METOA0M, YCTAHOB/IEHHBIM B COOTBETCTBYHOLLEM
cTaHjapTte Ha kabenb unun cornacHo M3K 60079-11.

9.3 3nekTpuueckne napameTpbl kabenei

[na BCcex ncnosb3yemMbiX B UCKpobe3onacHol cucteme kabeneii nx anektpuyeckne napametpsl Ccull,.
nnn Ccun Lc/Rc foMKHbI onpefenaTbca B COOTBETCTBUU C NEpeyuncneHnsmm a). b) unm c):

a) Haubosee HebnaronpuATHbIE 3N1EKTPUYECKME NapaMeTpsbl, yka3aHHble U3rotosutenem kabens;

b) anekTpuuyeckme napameTpbl, onpefensemMbie NyTeM 3amMepoB, BbINO/HEHHbIX HA 06pasLe MeTooM
onpefenieHnss COOTBETCTBYIOLWMX NapameTpoB, NPpUBEAEHHbIM B NPUIoXeHun G;

c) 200 n®/m 1 1 MKMH/M nnn 3Ha4YeHne OTHOLLEHUS MHAYKTUBHOCTM K conpoTusneHuo (LARQ, nonyyer-
Hoe genexHnem 1 MKIH Ha yKa3aHHOe U3roTOBUTEsSIEM CONPOTUB/IEHME KOHTYpa Ha 1 M A/1MHbI, Korga B coefu-
HEHUW 3afelCTBOBaHbl 2 WK 3 XW/bl MOHTAKHOIO Kabens 06bIMHOW KOHCTPYKUMM (C 3KpaHOM unu 6e3s).
B kauecTBe anbTepHaTVBbl A5 3HA4YeHuiA Toka fo /0 = 3 A gonyckaeTcsl Ucnosib3oBatb OTHoWeHue LIRG
paBHoe 30 MKIH/OM.

Mpwn ncnonb3oBaHun cuctembl FISCO nam FNICO TpeboBaHus k napameTpam kabens AO/mKHblI COOTBET-
CTBOBATb NPUIOXKEHNO |.

9.4 TpoBoasALwMne aKkpaHbl

Tam. rge npoBoAsLMe akpaHbl obecneynBatoT 3alnTy OTAE/bHbIX NCKPOOE30MnacHbIX 3N1eKTPUYecKnx
uenei, 4tobbl NPeAoTBPaTUTL UX CAIyYaiHOe coegnHeHne APYrT C APYroOM, TakMe aKpaHbl J0/KHbI NOKPbIBATh
He MeHee 60 % HapyXHOW NoBepxHOCTU kabens.

9.5 Tunbl MHOTOXW/IbHbIX Kabenemn

9.5.1 O6uwue TpeboBaHus

MHoOroXunbHble kabenn fo/mkHbl 6biTb OTHECEHb! K Tuny A. B nnun C. MoBpexaeHuns, KoTopble A0/MKHbI
NPUHUMATLCA BO BHUMaHWE B MHOTOXWU/IbHbIX Kabensax, UCnosib3yemMblix B UICKPOHE30MacHbIX 3/1eKTPUYECKMX
cucTemMax, 3aBuCAT OT TUMa Mcnosib3yemoro kabens. Tunsl kabenei ykasaHbsl B 9.5.2, 9.5.3 n 9.5.4.

He gonyckaeTcs NnpMMeHeHe MHOTOXW/bHbIX kabesnei, He COOTBETCTBYIOLWMX TpeboBaHMAM K Tuny A.
B wvnn C.

9.5.2 Kabenb Tuna A

Kabenb, KoTopblli cooTBETCTBYEeT TpeboBaHnsam 9.1.9.2 1 9.3 n nmeeT NnpoBoAALLME 3KpaHbl, obecneun-
BalLLMe NHANBUAYAIbHYIO 3aLUNTY KaXA0 nckpobe3onacHoi Lenw cornacHo 9.4.
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9.5.3 Kabenb Tuna B

CTaumoHapHbIin kabenb, KOTOPbIA HafeXHOo 3aliuweH OT NOoBpexXaeHul, ygosnetTsopseT TpeboBaHu-
am 9.1. 9.2 n 9.3 u. KpoOMe TOro, MakcumasibHoe HanpsbkeHne UQHW ogHoli u3 ueneli kabens He npeBbllla-
eT 60 B.

9.5.4 Kab6enb Tuna C

Kabenb, koTOpbIii cOOTBETCTBYET TpeboBaHusam 9.1, 9.2 n 9.3.

10 KoHueBas 3agenka Kabeneii NCKpobe3onacHbIX 3/1EKTPUYHECKNX Lienen

VMckpobesonacHble CUCTEMBI, B KOTOPbIX MCMO/Ib30BaHbl pacnpeaenuresibHble KOpooku nnu wragbl 4ns
KOHL,EBOI 3a/e/1K1n UCKpOGEe30onacHbIX Leneil, 4o/MKHbI COOTBETCTBOBAThL TPe60BaHMAM K 3aXMaM COeANHN-
TesbHbIX YCTPOWCTB A8 NOAKTIOYEHNS BHELHUX Lenei cornacHo M3K 60079-11.

11 3aszemneHune 1 coegMHEHVE NCKPOHEe30nacHbIX CUCTEM

Kak npaBwno, nckpobesonacHas Lenb AO/HKHA ObiTb NOMIHOCTBLIO M30AMPOBaHA AW 3a3eMNEHNE JOMXK-
HO 6bITb BbINO/IHEHO B OA4HON TOUKE, XelaTeslbHO BHe B3PbIBOONACHOW 30Hbl. TpebyeMmblili ypoBEeHb N30M1ALMN
(kpoMe OAHOM TOUKM) AO/MKEH PACCUNTLIBATLCA Tak, YTOObI BbIAEPXMBATb UCMbITAHWE CONPOTUBAEHNA N30N5-
Lumn HanpskeHnem 500 B B COOTBETCTBUM C TPEGOBAHNAMMW K 3/IEKTPUYECKON MPOYHOCTH U30NALMMN COTNACHO
M3K 60079-11. Ecnu 310 TpeboBaHMe He BbINOSIHAETCSH, TO Uenb A0/DKHA paccMaTpuBaTbCs Kak 3a3eM/ieH-
Has B flaHHO Touke. [lonyckaeTca 60nee 04HOro 3a3eM/IeHNs B Lienu, ecav OHa rasibBaHUYeckn pasgeneHa
Ha noAuenu, Kaxaas u3 KOTOpbIX UMeeT TONbKO OAHY TOUKY 3a3eM/IEHUS.

OKpaHbl A0/KHbI ObITh 3a3eM/IEHbI UV MOACOEANHEHbI K HACTAM KOHCTPYKLUMKW, HE HaxXo4AWMMCa nog
HanpshkeHneMm, B COOTBETCTBUM C TpeboBaHuaAmMuM MIK 60079-14. Ecnu cuctema npefHasHayeHa Ans
MCNoNb30BaHWA B yCTAHOBKE, B KOTOPOI BO3MOXHA 3HaUMTeNbHasA pasHuua noteHuymanos (6onee 10 B) mex-
Oy KOHCTpyKuuMel v uenblo, npeanoyTuTeslbHee UCNo/b30BaTh Lenb, ranbBaHUYeckn WU30/IMPOBaHHY OT
BHELLUHNX BO3eNCTBUIA, TaKUX Kak \3BMEHEHUS HY/IeBOr0O NOTEHLana Ha HeKOTOPOM PacCTOSIHUM OT KOHCTPYK-
uun. TpebyeTcs ocob6asi OCTOPOXHOCTb, ECIN YACTb CUCTEMbI NpefHa3HavyeHa 4719 NPUMEHEHNs B 30He Knac-
ca 0 wnam 30He knacca 20 wAM ecnum cuctemMa UMeeT OYeHb BbICOKUI YPOBEHb 3aluTbl, YTOObI
COOTBETCTBOBAaTbL TPE6OBAHUAM K YPOBHIO B3pbiBO6GE30NacHoCTV 060pyaoBaHns Ma.

B TexHW4YecKoM onncaHum cuctembl JO/MKHO BbiTb YKa3aHo, kakas Touka Wan TOUKU CUCTEMbI NpeaHas-
HaueHbl 15 3a3eMJ/IeHNs UCKPO6e3onacHbIX Lenei, a Takke cneyunanbHble TpeboBaHNa K TaKOMy coeuHe-
HWUIO. DTO MOXET 6bITb BbINOSHEHO C NOMOLWbLIO Ao6aBneHus ccbliok Ha M3K 60079-14 B TexHW4Yeckoe
onncaHne CUCTEMBI.

MpunmeyvaHune — TpebosaHna MIK 600/9-14 He pacnpoOCTPaHATCA Ha 3NEKTPOYCTAHOBKM a LiaxTax, a KoTo-
PbIX BEPOATHO MPUCYTCTBME PYAHUYHOIO rasa.

12 3awmTta OT rpo30BbIX Pa3psaaoB M APYTMX NepeHanpsXxeHnn

Ecnv aHanuns pucka nokasbiBaeT, UTO YCTAHOBKA B BbICOKOW CTENEHM YyBCTBUMTEIbHA K TPO30BLIM pa3psi-
ham vnv gpyruMm nepeHanpspkeHusam, cnefyeT NpUHATbL Mepbl NPeAOCTOPOXHOCTU AN UCKTHOYEHNUS BO3MOX-
HbIX OMacHOCTEA.

Ecnun yacTb nckpobesonacHoii Lenu yctaHoB/eHa B 30He knacca 0 Takum 06pa3oMm, YTO cyliecTByeT
PUCK BO3HWKHOBEHMWSA OMACHbIX UM NPUYMHSIOLLNX NOBPEXAEHUSA Pa3HOCTe NoTeHLManos B 30He knacca 0,
HeobX0ANMO YyCTaHOBUTL YCTPOCTBO 3alyMThl OT MepeHanpsikeHns. 3allimta oT nepeHanpsxeHns Heobxoam-
Ma MeXAy Kaxk[oW Xnnoli kabens, Bknovas 3kpaH, U KOHCTPYKLMEN, eCNn Xnia He MoACcoeANHEHA K KOHCTPYK-
Uun. YCTPOUCTBO 3aliuTbl OT NepeHanpsXKeHust AO/HKHO OblTb YCTAHOB/IEHO C BHELUHE CTOPOHbI, HO Kak
MOXHO 6/IMXe K rpaHuLe 30Hbl kiacca 0. kenatesibHO Ha paccTosiHumn He 6onee 1 m.

3awmnTa oT nepeHanpsXXeHUs Ana o6opyAoBaHUs, YCTAHOBJ/IEHHOIO B 30HaX KnaccoB 1 un 2. fo/mkHa
6bITb COCTABHOW YaCTbl0 KOHCTPYKL MM CUCTEMbI A1 MECT C BbICOKOV ONACHOCTbLIO MepeHanpsKeHus.

YCTPOWCTBO 3aluUThbl OT NEepeHanpsHXeHnsa 4O/MKHO 6biTb CNOCOGHO OTBOAUTE MUHUMAJIbHbLIA MUKOBbI
pa3psAaHbIil TOK. paBHbIiA 10 KA (MMnynbe 8/20 Mkc B cooTBeTCTBUMU ¢ MOK 60060-1 3a 10 onepaymii). MuHu-
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Manibmast NoLab NonepeyHoro Ce4eHns CoOeJUHEHNA MeX Ay 3alUTHbIM YCTPORCTBOM 1 MECTHON KOHCTPYK-
uuein nomkHa 6biTb paBHa 4 MM2 Meaun. Kabenb mexay uckpobesonacHbiM 060py0BaHMeM B 30He knacca 0 u
YCTPOWCTBOM 3alLUTbl OT MepeHanpsXXeHUs AO/MKEH YCTaHaBNMBaTLCA TakuM 06pa3om, YTo6bl OH Bbl 3aLu-
LeH oT MonHuK. Jlioboe yCTpOICTBO 3aluUTbl OT NepeHanpsXXeHus, NoAcoefUHeHHoe K NCKpobesonacHol
Lenu, A4O/HKHO UMETb B3pbIBO3aLLUTY, COOTBETCTBYIOLLYIO NpeanonaraemMoMy MecTy NPUMEHEHUS.

CunTaeTcs, 4TO UCNO/b30BaHNe OrpaHnunTeneli nepeHanpsxxeHns, KOTopble o6ecneymBaloT coeguHe-
HVe Lenu N KOHCTPYKLMK C NOMOLLbI0 HE/IMHENHbIX YCTPONCTB, Taknx Kak ra3opaspsgHble nammbl v noaynpo-
BOAHVIKM, HE HapyLllaeT NCKPO6e301acHOCTb Lienn, ecnv nNpyv HOpMasbHOW paboTe TOK. MpoTekawwuii Yepes
3TOT OrpaHuymnTesib, MeHblue 10 MKA.

MpumeyaHune — Ecnu ncnoiTaHne cCONPOTUBAEHUS N301ALUN NpK HanpskeHnn 500 B npoBoAMTCA B NOIHOCTbIO
KOHTPOJIMPpYEMbIX YC/TOBUAX, MOXET I'IOTpe6OBaTbCFI OTKNK4yeHne OrpaHMHMTeﬂeVI nepeHanpﬂ)KeHMl?l, YTOGbl OHWN HE KcKa-
Xanun pesynbtat UsmepeHus.

MprMeHeHne MeTOA0B OrPaHNYEHNS NepeHanpsXXeHNsa B MCKPO6e30nacHbIX cucTeMax A0/IHKHO OCHOBbI-
BaTbCA Ha AOKYMEHTa/IbHO NOATBEPXAEHHOM aHanuse AelCTBUA HEMPSAMOro MHOTOKPATHOro 3a3eMsieHns ¢
y4eToM KpuTepues, onpegeneHHblix Bbilwe. Mpu oLeHKe NCKpobe3onacHoi CUCTeMbl HEOOXOAMMO yunTbiBaTb
€MKOCTb U UHAYKTUBHOCTb OrpaHnynTeneil nepeHanpskeHus.

B npunoxeHun F npuBefeHbl CXeMbl HEKOTOPbIX TUMNOB KOHCTPYKLUMMU 3aLiuTbl OT NepeHanpshkeHus
nckpobe3onacHoi CUCTEMBI.

13 OueHKa NcKpobe3onacHom CUCTEMBI

13.1 O6uine TpeboBaHMS

Ecnn B cocTaB cucTembl BXOAMT 060pyAOBaHWe, KOTOpPOE He COOTBeTCTBYeT TpebGoBaHUSAM
M3K 60079-11. cuctemy Heo6xoANMO OLEHUTH Kak eMHoe Lienoe, kak ecniv 6bl 370 6b110 yeTpoiicTBo. Cuc-
TEMY YPOBHS «ia» OL,eHNBAalOT B COOTBETCTBUN C KPUTEPUSAMU K YPOBHIO «ia». N3M10KeHHbIMY B MK 60079-11.
Cuctemy ypoBHA «ib* oueHMBalOT B COOTBETCTBUW C KPUTEPUAMU K YPOBHIO «ib», W3N0XKEHHbIMU B
M3K 60079-11. CucTeMy YPOBHS «iC» OL,€HUBAIOT B COOTBETCTBUMN C KPUTEPUAMMU K YPOBHIO «iC». N3/TOXKEHHbI-
My B M3K 60079-11. B fononiHeHMe K BHYTPEHHUM MOBPEXAEHMAM YCTPOCTBA HEOOXOAMMO TaKkke yunTbl-
BaTb NOBPEXAEHNA BO BHELLHeli MPoBoOAKe, NepeyncieHHsle B 13.4.

n pnmedaHne — OHeBMp,HO, 4yTo yyet I'IOBpe)Kﬂ,eHVIVI B CUCTEME € LUesioM ABNAeTca MeHee XKECTKOW MepOVI, yem

YYET NOBPEXAEHUIN Kax Aol eMHULBI 060PYA0BaHUS, TEM HE MEHEE CUMTAeTCs, YTO Takoli yueT obecneunBaeT npuemse-
Mblli ypoBEHb 6e30MacHoCTK.

Korpa nmeeTcs B Hanuuum Bcs Heobxoanmas MHopmaums, 4onyckaeTcs MPUMEHSTb y4eT NoBpexae-
HWIA ANS cucTembl B LEOM, Aaxe ecnu ucnosb3lyetcs obopynoBaHue, COOTBETCTBYKLee TpeboBaHUAM
M3K 60079-11. Takoe pelleHMe ABMAETCS aflbTEPHATMBOW 60/1ee YacTo NPUMEHSIEMOMY MPOCTOMY CpaBHe-
HUIO BXOOHbIX U BbIXO[HbIX XapakTepuUCTUK OTAE/NbHO OLLEHEHHOr0 WM UCNbITAaHHOTO o6opyaoBaHusa. Ecnn
cucTema BK/loYaeT B cebs TONbKO OTAEe/IbHO OLLEHEHHOE UK UCMbITaHHOe 060pyA0BaHue, COOTBETCTBYOLLEE
TpeboBaHnsm M3IK 60079-11, Heob6xoAMMO nokasaTb COBMECTUMOCTb BCEFr0 060pyA0BaHNS, BXOAALLErO B
cocTaB cucteMbl. MOCKObKY BHYTPEHHUE HEMCNPABHOCTU 060pYyA0BaHUSA Yxe 6blsin YUTeHbl, HET Heo6xoau-
MOCTU UX yunTbIBaThb elle pas. Ecnv cuctema cofepXxuT e 4MHCTBEHHbI UCTOYHUK MUTaHUs, BbIXOAHbIE Nnapa-
MeTpbl WMCTOYHMKA Y4YUTbIBAOT BO3MOXHbIE pa3pbiB, 3akopayMBaHMe U 3a3eM/IeHUe BHELUHEero
COeANHUTENBHOTO Kabens, u criefgoBaTe/ibHO AOMOMHUTENBHO 3T NOBPEXAEHUS YUnTbIBaTbh He TpebyeTcs.
B npunoxeHun A cogepxuTtcs nogpobHas nHgopmaumns no oLeHke NpocTbiX MCKPOHE30MacHbIX CUCTEM.

Ecnu cuctema cofepxuT 60osiee 04HOr0 IMHEAHOTO0 NUCTOYHUKA NUTaHKA, Torga HeE06X0AMMO OLEHUTL
KOMOMHMPOBaHHOE AeCTBNEe NCTOYHUKOB NUTaHUS. B npunoxeHnn B nokasaHo, kakas OueHka A0/hKHa npo-
BOAUTLCSA AN HAaMbosiee YacTo BCTpevalLWwmxcs KOMOUHaUnii MICTOYHUKOB.

Ecnun nckpobesonacHas cucrema coAepXuT HECKO/IbKO UCTOYHUKOB NMUTAHUS U OAUH WU HECKO/bKO 13
3TUX UCTOYHUKOB HEJNVHEWHbIe, METO/ OLEHKMN, MPUBEAEHHbI B NPUNOXEHUN B. HE MOXET 6bITb NPUMEHEH.
B npunoxeHun C gaHo pas3bsCHEHWe, Kak BbIMOHUTL OLEHKY CUCTEeMbl A/1 Takoro Tuna Mckpobo3onacHoii
CUCTEeMbI, KOrga KOMOUHaLMA NCTOYHMKOB BKIOYAET OAMH HEMHEVHbIA NCTOYHUK MUTaHWS.

Ha pucyHke 1 npuBefeHa cxema OLEHKN CUCTEMDbI.
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PucyHok 1 — Cxema OLEeHKU CUCTEeMbI

13.2 TMpocToe anekTpoobopynoBaHue

Bbik/touaTenu, 3axxmmbl, COeANHUTENbHbIE KOPOOKU W LITENCEe/IbHbIE pa3beMbl, COOTBETCTBYHOLME Tpe-
60BaHnaAM M3K 60079-11. fonyckaeTcs f06aBnATL B CUCTEMY 6€3 M3MEHeHNs pe3y/ibTaTta oLeHkn 6e3onac-
HOCTW. Heo6xoAMMO yunTbiBaTb BO3MOXHbIE TEM/IOBblE BO3AENCTBUA Ha NMpocToM o6opyaoBaHun. Korpa B
cucTemy [06aBNAT APYroe NpocToe 3/1eKTpoobopyAoBaHMe, COCTosALLee U3 KOMMTOHEHTOB, HaKanNBatLLMX
9HEepruio, HanprMep KOHAEeHCaTopoB UK Apocceneli B cooTBeTcTBuM ¢ M3K 60079-11, npu oueHke 6e3onac-
HOCTU Heob6XO4MMO YUUTbIBATb WX 3NEKTpuyeckne napameTpbl. Tunosas cucTtemMa, B KOTOPOA NPUMEHEHO
npocToe 3N1ekTpoobopyaoBaHme, NpuBeAeHa Ha pUCYHKe 2.

Ecnun npoctoe o60pyaoBaHne MOXET COCTOATb U3 HECKObKMX OTAefIbHbIX UCKpo6e3onacHbIX Lene,
Hanpumep BHYTPEHHWE COefUHWUTENbHblE YCTPONCTBA, LUTENCEe/bHblIE pas3beMbl WAV PEe3NCTUBHBIA TepMO-
MeTp C OTAe/IbHbIMX 0O6MOTKaMK CONPOTUBNEHMUS, TO HEOOXOANMO NPUMEHATL TpeboBaHuA K pasgeneHnsamM
M3K 60079-11. Ecnun oHM He COOTBETCTBYIOT TPEOGOBaHNAM, TO COeAVHUTE bHbIE LEenu A0/KHbI OLeHUBaTbCs
Kak oTfesibHas uckpobesonacuas Lenb.
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1— cepTuhmLMpoBaHHOE UCKpoBeaonacMoe 060pyA0BaHNE; 2 — CEPTUULIMPOBAHHOE CBSI3aHHOE UCKPOGEe3onacHoe 060pyaoBaHue.
3 —kKabenb; 4 —npoCcToe 3NeKTPo06opyAoBaHNe

PucyHok 2 — TunoBas cucTema ¢ NPMMEHeHMeM NpPOCTOro 3/1IEKTPO060pPYA0BaHUSA

13.3 OueHka MHAYKTUBHBIX Lienei

Ecnn HAYKTUBHOCTbL Y CONPOTUB/EHNE OﬁOpy,D,OBaHVIFI OAHO3Ha4YHO onpeaesieHbl Ha OCHOBaAHUW TEXHU-
yeckoli AOKYyMeHTauun Nnnm KOHCTpyKUuuun, Torga 6e3onacHOCTb NHAOYKTUBHbIX aCnekToB, COCTaBNAKLWNX CUC-
TeMbl. AO/DKHa 6bITb nogreepxgeHa crnoco6om, npuseAeHHbIM B NpUNoXeHun D.

13.4 ToBpexXAeHUsa MHOTOXMWNbHbIX Kabenei

13.4.1 Twn MHOTOXWNbHbIX kKabenei

MoBpexaeHns, KoTopble HE06X0AMMO Y4uTbiBaTb A5 MHOTOXW/bHbIX kabeneli, UCNONb3yeMbiX B
McKkpobe3onacHbIX 3NEKTPUYECKNX CUCTEMAX, 3aBUCAT OT Tuna 1cnosib3yemoro kabens. B cnegytowmx nog-
pasgenax npusegeHa nogpobHas nHopMauma o NOBPeXAeHUAxX kabens, KoTopble He06X0AUMO YyUnTbIBaTb
ANnA Kabens kaxporo Tuna.

13.4.2 Kab6enb Tnna A

Hukakne noBpexaeHnsa Mmexay Lensamu He yuuTbiBatoT, ecnu kabenb cooTseTcTByeT 9.5.2.

13.4.3 Kabenb Tnna B

Huvkakue noBpexaeHns mexay Lensmu He yuynTbiBatoT, ecnm kabenb cootseTcTByeT 9.5.3.

13.4.4 Kabenb tuna C

KombuHauma noBpexaeHuii, coctoswan n3 AByX KOPOTKMX 3aMblkaHWUi MeXAay NPpOBOAHWKAMU U OAHO-
BPEMEHHO Pa3oMKHYTOW Lienu 40 YeTbipex NPOBOAHNKOB, co3faloLas Hanbonee HebnaronpusaTHbIE YCNOBUSA,
ecnu kabenb cooTBeTcTByeT 9.5.4.

Bce uenu B MHOroXwibHOM kabene, NOABEPXEHHOM MOBPEXAEHWIO, AO/MKHbI MMETb YPOBEHb Lienu
CaMOro HW3KOro YPOBHSI.

13.5 TIpoBepkM N UCNbiTaHna TunNa

Ecnu TpebyeTcs NpoBecT! NPOBEPKN U/MAN UCMbITAHWSA TUNA, YTOObl YCTAHOBUTL B AOCTATOYHON Nn
Mepe 6e3onacHa cmctema, Heo6Xo4UMO NPUMEHATL MeToAbl, onpeaeneHHble B M3K 60079-11.

14 MapkmpoBKa

Bce ycTpoiicTBa B COCTaBE CUCTEMbI JOKHbI 6bITh IETKO MAEHTUPULMPYEMbI. MUHUMaNbHOe Tpe6oBa-
HMe COCTOMT B TOM. YTOGbI /IerKO MPOC/EXMBAIOCH COOTBETCTBYIOLLEE TEXHUUYECKOe OnucaHue CUCTEMbI.
OfMH U3 NpUeM/IeMbIX MeTOZ0B — yKa3aHue HoMepa KOHTypa U3MepuTesIbHOro npuéopa, No3BO/SIOLLErO
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NaeHTUNLMPOoBaTL 4OKYMEHTaL M0, OTHOCSALLYIOCA K 3TOMY KOHTYPY, B KOTOPOWA, B CBOK o4yepefb, yka3aHo
TEXHUYeCcKoe onncaHne CUCTEMBI.

Ecnun cuctema oueHnBaeTca B cooTBeTcTBUMM ¢ M3K 60079-11, kaxaasa eguHuua obopyaosaHus fon-
XHa 6bITb NPOMapKMpoBaHa B COOTBETCTBMU C 3TUM CTaHAapTOM.

15 lNpeponpegeneHHble CUCTEMBI

Cuctema v Bce ee MHANBUAYabHble KOMMNOHEHTbI MOTYT ObITh 3apaHee onpeAesieHbl U OLEHeHbl TakuM
06pa3om, 4Tobbl coeAnHeHNe OTAEeNbHbIX KOMNOHEHTOB U Kabenei 6bl/10 4OCTATOYHO XOPOLUO U3BECTHO U
TpeboBaHVsA K OLEeHKe MO HacTosALWeMy CTaHAapTy ynpoleHbl. OAHON 13 Taknx npegonpeaenieHHbIX CUcTem
asnsetca cuctema FISCO. OueHka cuctembl FISCO npusegeHa B NnpunoxeHuu |.
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MpunoxeHne A
(cnpaBoyHOe)

OueHka npocToii nckpobesonacHol cucTemsl

BONbLIMHCTBO UCKPO6GE30oNacHbIX CUCTEM — NPOCTble CUCTEMbI, Cofepxallne OANH UCTOYHUK NMUTAHNSA B CBA3aH-
HOM 3/1eKTPO06OPYAOBaHNM, MOAKIIOYEHHOM K OHOMY YCTAHOBJ/IEHHOMY Ha MecTe 3Kcnayatauun ycTpoicTBy. B HacTos-
lem cTaHgapte AN NOACHEHMA MeTofa OLEHKA WCNoMb3oBaHa KoMOMHauMsa TemnepaTtypHOro patuuka w
nckpobesonacHoro nHtepdeiica, NpuBeeHHbIX B npunoxexHun E.

NcxopHoe TpeboBaHue 3aknioyaeTcs B TOM. YTO6Obl YCTAHOBUTL flaHHble 0 6e30MacHOCTU ABYX YCTPOICTB B Lienw.
3T faHHble nyylle B3SiTb U3 KONUK cepTudmkara, MHCTPYKLUWI NN KOHTPOJIBHOTO YepTexa, KoTopble J0/MKHbI ObITb OC-
TYMHbI pa3paboTunKy CUCTEMbI. B 4acTHOCTW, NPU NPOEKTUPOBAaHUN CUCTEMbI LO/DKHbI ObITh yUTeHbI /106bIe cneynasnbHble
YyCNOBUSA NPUMeEHEeHNs. IHhopmauns, KOTOpyo Heo6XoANMO NepeHecTy Ha YepTex CUCTEMbI, ONpeaenseTcs Heobxoam-
MOCTbI0 YETKOro 060CHOBAHUS OLEHKWN CUCTEMbI U JO/IKHA GblTb OTHOCUMTENIbHO NPOCTON AN CO34aHUs YepTexa KOHKpeT-
HOW YCTaHOBKM NO 3TOMY CMPaBOYHOMY YepTexy.

COBMECTUMOCTb [iByX YCTPOICTB yCTaHaBNNBaAOT CPABHEHWEM [aHHbIX AN5 KaXA0ro ycTpoicTea

MopAAoK Takoi OLEHKN CreaytoLnii:

a> CpaBHUTb rpynnbl 060pygoBaHusa. Ecnm oHu pasHble, TO rpynna cucTembl onpefenseTca HauMeHee YyBCTBU-
TefNbHOI NoArpynnoii. Hanpumep, ecnun o4HO YCTPOCTBO OTHOCUTCA K noarpynne HC. agpyroe — knoarpynne MB. To BcA
cucteMa oTHocuTcst K nogrpynne 1IB. O6GbIY4HO UCTOYHUK NUTAHUS, CepPTUULUPOBAHHbLIA Kak MNC. uMeeT fonycTuMble
BbIxoAHble napameTpbl (LO, Cc n LORQ) ans nogrpynn [IB n HA. Ecnun ncnonb3yoTca 3T 60nee BbICOKME 3HAYEHUS, TO
ncnosib3yemMblie napameTpbl onpeAensitoT rpynny cMcTeMbl No ra3oBoii cMecu.

b) CpaBHUTb ypoBHW. EC OHM pasHble, TO cUCTeMa NPUHUMAET CaMblil HU3KWUIA YPOBEHb B3PbIBO3ALLMTLI 415 3TUX
[IBYX yCTPOIACTB. [103TOMY, €C/IM O HO YCTPOWCTBO OTHOCUTCS K YPOBHIO «Haw, @ APYroe — K ypOoBHI0 «1bx». TO 1 BCS cuctema
OTHOCUTCSA K YPOBHIO «1b». ICTOUHMK NUTaHNA, cepTUULMPOBaHHbINA Kak u|p», byaeT uMeTb napameTpsbl, 4ONyCTUMble ANS
NpPYMeHEeHNA aLenax ypoBHa *1c». Eciv npym npoekTnpoBaHmm CUCTEMbI UCNOJb3YIOT 3TK 60/1ee BbICOKME 3HaYEeHUs, CUCTe-
MYy OTHOCAT K YPOBHIO «|C».

c) OnpefenuTb TemnepaTypHblii knacc 060pya0BaHNsA, ycTaHaBIMBAEMOrO BO B3pbIBOONACHO 30He. TeMepaTyp-
Hblll KNacc ycTpoiicTBa MOXeT 6biTb Pa3HbIM 4718 pa3HbIX yC0BUIA NpUMeHeHns (06bIYHO A5 pa3HOi TemnepaTtypbl OKpy-
xatowei cpegsl unu U,. /, n P,). n Heo6xoAnMo BbIGpaTh 1 3anucaTb COOTBETCTBYOLWMI knacc. CnefyeT NOMHUTL, Y4TO
TemnepaTypHbIii knacc umeeT o6opyAoBaHue, a He cucTema.

d) 3anucaTb fonycTMMbI Anana3oH TemnepaTypbl OKpyXatLei cpefbl KaXAoro ycTpoicTaa.

e) CpaBHWTb BbIXOAHblE NapameTpbl UICTOYHMKA NUTaHNA — HanpsxeHue (L/O), Tok (/a) u mowHocTb (PO)C BXOAHbI-
MU napameTpamu yctpoiictea (L. / n P,). BbixogHble napaMmeTpbl He AO/DKHbI NPeBbIWaTh COOTBETCTBYHOLMX BXOAHbIX
napameTpoB. IHoraa 6e3onacHoOCTb YyCTPOICTBa NOMIHOCTbLIO ONpefeneHa TobKo OAHUM U3 3TUX NapaMeTpoB B aTom cny-
Yyae HeykasaHHble mapameTpbl He UMEIT 3HaYeHuS.

f) OnpepgennTb gonycTumble napameTpbl kabens.

[onycTumas emkocTb kabens (Cc) — aTo fonycTuMas eMKoCTb UCTOUHMKA NuTaHus (C0) MuHyc adhpekTBHAsA BXOA-
Hasi eMKOCTb ycTpoiicTta (C,},To ectb Cc-C 0- C,.

JlonycTumoe 3HayeHune NHAYKTUBHOCTM Kabens (i.c) — 3To 4oNycTMMOE 3Ha4YeHne NHAYKTUBHOCTU UCTOYHMKA NnTa-
HUsi (LO) MUHYC 3HaYeHne 3 PEKTUBHON UHAYKTMBHOCTM ycTpoiicTea ((.,). To ecTb Lc =LO- L,.

[fonyctumoe oTHoweHne UR ans kabens {LGRQ nerko onpefenutb Npu ycaoBUW, YTO BXOAHAA WHAYKTUBHOCTb
ycTpoiicTBa HUYTOXHa Mana (L, meHee 1 % t 0). Torga 3HayeHne LAGRCNpMHUMAalOT paBHbIM 3HaveHuto LIRO ucTouHuka
nuTanusa. Ecnm nHAYKTUBHOCTb YCTPOCTBa 3HAUMTENbHAsA, TO JONyCKaeTCA NPUMEHATL ypaBHeHve B npuioxexnun D gns
pacyeTta gonyctumoro 3HaveHnms LIJRCB cnyvyae Heo6xogmmocTu. 3To TpeboBaHe BCTpeyaeTCcsa peako.

B3aumopeiicTBre MHAYKTUBHOCTWN M EMKOCTU CUCTEMbI MOXET MOBbICUTbL PUCK UCKPEHUS, CNOCOGHOrO Bbi3BaTh BOC-
nnaMeHeHune. 3To KacaeTcs NOCTOAHHOW UHAYKTUBHOCTW U EMKOCTU, @ He pacnpefesieHHbIX napameTpoB kabens. Cnego-
BaTe/IbHO. B TEX PeAKUX Cayyasx, korga cocpeoTo4eHHana UHAYKTUBHOCTb (CyMMa 3HauYeHNn  UCTOYHMKa M YyCTpoiicTBa) 1
cocpefoToYeHHas eMKOCTb (CymMMa 3HayeHuii C, UCTOYHMKA NMUTaHWA 1 yCTPoiicTBa) OAHOBPEMEHHO COCTaBNAT Gonee
1% cOOTBETCTBYIOLNX BbIXOAHbIX NapaMeTpoB UCTOYHUKA NnTaHua LOu CO, 3HaYeHna AoNyCTUMbIX BbIXOAHbIX NapameT-
poB creayeT pasfenutb Ha ABa. OHaKo MakcuManbHoe 3HauyeHne BHelHel emkocTn CO, noslyyeHHoe Npu NPpUMeHEeHUN
[laHHOro NPOCTOro nNpasuaa, A0/HKHO ObITb OFPaHNYEHO MakCUMasbHbIM 3HavyeHnem 1 mk® ansa rpynnel [IB 1 600 H® ana
rpynnbl HC. Takoe CHUXeHVe BbIXOAHbIX NapamMeTpoB NPUMeEHSIeTCst B pefKuX cayyasx, NOCKO/bKy KpaiiHe pefko BXOfHble
napameTpbl UHAYKTUBHOCTY M €MKOCTN yCTPOICTB 6bIBAIOT OJHOBPEMEHHO 3HAYMMO Benukn. HacTo 3Hauennss 1 C,uctou-
HUKa NUTaHNSA He yKa3aHbl B TEXHUYECKMX AOKYMEHTAaX, U B TAKUX C/lyHasx 4ONyCKaBTCACHMTaTb UX HUYTOXHO ManbiMu. HeT
HEeo6X0ANMOCTN MPOBEPKN AOKYMEHTauMum no 6e30MacHOCTV Ha CyLIeCTBYIOLWMX yCTaHOBKax B COOTBETCTBMM C 3TUM
nocnegHum Tpe6osaHnemM. OiHAKO HOBble OLEHKU crefyeT NPoOBOANTbL C yHYETOM Takoli BO3MOXHOCTH.

Heobxoanmo npoBepuThb, YTO6bI 3HAYEHNe COCPeA0TOHEHHOV EMKOCTU WU UHAYKTUBHOCTH 6bI10 MeHee 1% cooT-
BETCTBYIOLLMX BbIXOAHbIX NapaMeTpoB. Ec/in 3To Tak. NnepBoHaYasbHblii pacyeT NpaBusbHbIA. Ecnu ofgHOBpeMeHHO o6a
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napameTpa cocTtaBnsaT 6onee 1% BbIxOA4HbIX NnapameTpoB COu LO. To cuctema fo/mkHa 6bITb YMeHbLUeHa Ha Koaddu-
LUMEHT ABa.

Ecnn UCTOYHUK IMTaHUs cepTUULMPOBaH *aK«W» UAn «/b». To AoNycTUMble BbIXOAHbIE NapameTpbl La. COULJR a
onpeaensioT c npuMeHeHnem koadduymeHTa 6esonacHocTn 1.5. Ecv Takoi MCTOYHMK NUTAHUS NPUMEHSIOT B LieNn «o*.
TO ,ONYCTVMbIE BbIXOAHbIE NapaMeTpbl ONpeAensoT ¢ npuMeHeHem koathduumneHTa 6e3onacHocTui, pasHoro 1. 3To npu-
BOAWT K3HAYNTENIbHOMY U3MEHEHUIO, KOTOPOE 06bIYHO UCK/TYAET HE06XOAUMOCTb NOAPOGHOro pacCMOTpPeHNs napameT-
poB kabens. TOuUHble 3HAYEHUS MOXHO YCTAHOBUTb C MOMOLLbIO MeTOoAoB W Tabnuy u3 craHgapTa Ha
anekTpoo6opyaoBaHue. Mpuemnemblii 6e30nacHblii METOA — YMHOXUTb BbIXOAHbIE NapameTpbl Ha 2.

) Y6eanTbes, 4ToCTeNeHb U30MALMN OT 3eMIN NpremaemMa, v TpeboBaHns K3a3eMIEHNI0 CUCTEMbI BbINO/THEHbI.

Ecnu Bce 3TV KpUTEPUN BbIMOIHEHbI, TO COBMECTUMOCTb [iBYX YCTPOICTB ycTaHOBNeHa. YA06HbI cnocob 3anucu
pesynbLTaToB OLleHKM — cocTaBnieHne Tabnuubl. B cnegyouiem npumepe (cm. Tabnuuy A.1) NCNONb30BaHbl 3HAYEHUS 13
TUNOBOrO YepTexa cucTemMbl (CM. pucyHok E.1) 1 BbINONHEHO cpaBHeHWe nckpobesonacHoro nHTepdeiica naatynka Tem-
nepatypsl.

Tab6nunuya Al— OueHka NPOCTOi cUCTEMBbI

3Tan oueHkn MapameTp WHTepdheiic JlaTuuk Temneparypsl Cuictema
a) pynna o6opynoBaHusa HC HC HC
B) YpoBeHb Lenu la ia 1B
c) TemnepaTypHasa knaccudukayms He npumeHseTcs T4
B) TemnepaTypa OkpyxatoLei cpeabl OT MuHyc 20 *C go OT MuHyc 40 *C
natc 60 ‘C po nntoc 80 °C
B) CpaBHeHne napameTpos
HanpsaxeHne uo: 28 B n 30B
Tok /5 93 MA /: 120 mA
MoLHoCTb Pa. 650 mBT P,: 1Bt
0 MapameTpbl kKabens
EmkocTb Co 83Ho C: 3HO Cc: 80 Ho
WNHAYKTUBHOCTb LO: 4.2 MlH L, 10 Mkl'H Lc: 4.2 MIH
OTHoweHne UR LJRO: 54 mMkIH/OMm LIJRG: 54 mMKIH/OM
9) N3onauma M3onuposaH M3onunposaH M3onuposaHa
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Mpunoxexne B
(o6sA3aTenbHoe)

OueHka LI,EI'IGI?I, cogepxauwunx He meHee ABYX UCTOYHUKOB NUTaHunAa

Takas oueHka NpYMeHUMa TOJbKO B C/lydae, eC/i PACCMATPMBAEMbIE UCTOUHUKM NMUTAHUS UMEIOT IMHENHbIA BbIXOZ,
C Pe3UCTUBHBLIM OrpaHuyeHmem Toka. OLeHKa He NPUMEHSIETCS K UCTOYHUKAM MUTAHUS, UCMOMb3YIOLWMUM Apyrue hopMbl
orpaHuYeHus Toka.

B M3K 60079-14 onucaHa ynpouieHHas npoueaypa onpeesneHusi MakCUMasibHbIX 3HAUYEHUN HanpskeHus u
TOKa CUCTEMbI B UCKPOGE30NaCHbIX LEnsx ¢ 60/1ee YUEM OAHUM CBSI3aHHbLIM 060PYA0BAHNEM C JIMHEAHBIMN XapakTepucTu-
KamMun ToKa 1 HanpsiXeHusl, N03BoNALLAsA NOMYYNTb pe3yibTaThbl C 3aBbllUeHMeM NorpelHocTel, rapaHTupyoume 6e3o-
NacHyl yCTaHOBKY, KOTOPasi MOXET MPUMEHSTbCA B Ka4eCTBE asibTEPHATUBLI METOAY, PACCMOTPEHHOMY B HACTOSILLEM
NpUNOXeHUN.

Ec/nin npuMeHsIloT ABa U 60/1€e UCTOUHMKA NUTAHUS U NOACOEANHEHUS BbINOHEHbI @ KOHTPOJIMPYEMbIX YC/IOBUAX
4ns o6ecneyeHns afileKBaTHOro pasfeneHnsi u MexaHuuyeckoi ycToiunsocT B cooTBeTcTBUM ¢ M3AK 60079-11. To pac-
CMaTpuUBaloT TaKyl HEUCMPABHOCTL COEAVNHEHWIA, MPU KOTOPOV MPONCXOANT PasMblKaHUE U KOPOTKOE 3aMblKaHNe Leny,
HOHEe U3MeHEeHWe NONSAPHOCTU COeAUHEeHUIT MU Nepexos OT NoC/eA0BaTeIbHOTO NOAK/IOYEHNS K NapannensHoMy unm ot
napasinenbLHOro NoAKMOUEHNs K NOC1eA0BaTeIbHOMY. COEAUHEHNS, BbINOTHEHHbIE BHYTPU CTOMKY MM NaHenn, yCTaHoB-
NEHHOI B NOMELLEHNN C HEO6XOANMBIMU CPEACTBAMMU AN KOHTPONS KAauecTBa W UCMbITaHUsA. — NpuMep HeOGX04UMOI
CTENEeHN LEeNoCTHOCTU.

Ha pucyHke B.1 nokasaHo cTaHfapTHOe nocnefoBaTesibHoe nogkodeHune. Mpu TakoM NOAKMKYEHUN HanpsixeHne
pPa3oMKHYTOM yenu pasHo L}, ¢ U2.HO BO3MOXHOCTb TOTO, YTO HAaNpPsXEHNE MOXET 6bITb paBHo 1Y, — U2, He paccmaTpuBsa-
etcs. MNpu oueHke 6e30MacHOCTU CUCTEMbI PACCMAaTPUBAIOTCS TPU 3HAYEHUS HanpsxeHns U,. U2nU. ¢ I2ucooTBeTcTBy-
olMe UM 3HAYEHNS ToKa Y, 1 Y2 1 061Ut TOK

3 UrLul
Ry + R2

‘o

BesonacHOCTb Kax/oil M3 Tpex 3KBMBANIEHTHbIX Lieneil oueHnBaloT C NpuMeHeHnem Tabnuubl, NokasbiBaloliei
[ONYCTUMbIA TOK KOPOTKOTO 3aMbIKaHUSi B 3aBUCUMOCTM OT HANPsixXeHUs 1 rpynnbl o6opyfoBaHma MIK 60079-11. 3Haue-
HUs LO unm no Bbi6opy LOIRO 1 CO AO/MKHBI ObiTb YCTAHOB/EHbI AN KaXAO0N Lenu, n 3HavyeHue, co3gaillee Hanbonee
He6naronpuaTHbIe YCNOBUSA, AO/KHO ObITb MCNOML30BaHO A1 COOTBETCTBYIOLLEN Lenu.

Ans ueneit ypoBHA *la» 1 Wb ANa onpejenerHns aTUX 3HadeHnii B N06bIX yCI0BUAX HEOBXOANMO UCNOb30BaThb
Ko3appuumeHT 6e3onacHocTn 1.5. 1ns ueneil ypoBHsS «!C» 4OCTATOYHO UCNOb30BaTh KO3 duLmeHT 6e3onacHocTu 1.0.

NMpumevyaHue — MNpy CNOXEHUN HANPSHKEHUI ABYX LENei eMKoCTb onpeaensieTca no 06bLefMHEHHON uenw.
OfiHaKo MHAYKTMBHOCTb U, ecnu NPUMEHUMO, cooTHowWweHWe LOIRa MoryT onpegenstbes Mno Of4HOW U3 OTAENbHbIX Lenei,
paccmaTpuBaemblx pasfenbHo. MUHUMaibHaA UHAYKTUBHOCTL HE BCErA4a COOTBETCTBYET MakCMManibHOMY TOKY B LEenu, 1
MWHUMasbHOE OTHOLWeEHNe LIRa ecnv 0HO UCNofb3yeTcs, He BCerga COOTBETCTBYET MUHUMA/bHONM WHAYKTUBHOCTU.

Heob6xoaumo onpefennTb COrNMacoBaHHY MOLLHOCTb OT KaX 0/ 9KBMBa/IEHTHOW Lenn. CornacoBaHHas MOLHOCTb
KOMOGWHMPOBAHHOM Lienun ABNAETCA CyMMapHbIM 3HaYeHMeM MOLLHOCTU BCeX Lienei To/bKo Npu yC/I0BKMW, YTO NpUMeHse-
Mble UCTOYHVKN UMEIOT OANHAKOBbIA BbIXOLHOW TOK.

ECnun MCTOYHUKM NUTaHUA NOACOeMHEHbI Napasie/ibHo, KakK nokasaHo Ha pucyHke B.2. Torga Bce Tpu 3Ha4veHuA
cunbl Toka /,. /2 1 /0 =Y, ¢ Y2 fONXHbI paccMaTpuBaTbCA BMECTe C COOTBETCTBYHLMMU 3HAYEHUAMMU HaNpPsHXEeHUs
(Y, nu2n

i _UyR2 U2R1
o] 4«2

Be3onacHoCTb Kax/Aoi U3 Tpex aKBMBa/IEHTHbIX Lieneit He06X0AMMO OLleHUBaTb C NPYMeHeHneM TabnunLbl, NoKasbl-
BalLWen 4oNyCTUMbIA TOK KOPOTKOTO 3aMblKaHWsA B 3aBUCMMOCTY OT HanpsXeHUs 1 rpynnbl o6opyaoBaHus M3K 60079-11.
3HaveHus La, unm no ebiopy LO/ROU COf0/MKHBI 6bITh yCTAHOBEHDI 4151 KAXAO0 Lilenu, N 3HaYeHne, co3gatollee Hanbonee
He6naronpuaTHble YCNOBUA, AO/HKHO BbiTb UCMOIL30BAHO A COOTBETCTBYIOLE/ 3KBMBANEHTHON Lenu. Heo6xoanmo
Takxe onpeAenaTb COrNacoBaHHY MOLHOCTb OT KaX /A0 U3 Tpex akBMBasileHTHbIX Leneii. CornacoBaHHas MOLWHOCTb KOM-
6UHMPOBaHHOI Lienn ABNAETCS CyMMapHbIM 3HaYEHNEeM MOLLHOCTU BCeX Leneli npu ycnoBuK, YTO UCTOUHVKM UMEIDT 04 M-
HaKoBOE BbIXOAHOE HanpskeHue.

Ecnun fBa UCTOYHMUKA NUTAHUSI NOAKMIOYEHbI K O HOW nCKpo6e30onacHoi Lenu, v ux nogcoeuHeHe He onpegeneHo,
Kak nokasaHo Ha pucyHke B.3, To cywjecTByeT BO3MOXHOCTb NOAK/IIOHEHNUA 3TUX UCTOYHVUKOB NUTAHUA KaK nocnefosartesib-
HO. Tak 1 napannesnbHO. B flaHHbIX 06CTOSATENNbCTBAX BCE BO3MOXHbIE 3KBUMBA/IEHTHbIE LieNn JO/KHbI OblTb OLEHEHbI C
ncnonb3osaHnem obeunx npouedyp. Ana onpegeneHns LenocTHOCTN NCKPO6e3onacHoli cucTeMbl UCMONbL3YIOT Hanbonee
HebnaronpuATHbIE BbIXOAHbIE NapameTpbl U 3KBUBANIEHTHbIE LEnu.
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B cocTaB 060pyA0BaHuUs, NPefHA3HAYEeHHOTO /151 TPUMEHEHNS BO B3PbIBOOMACHBIX 30HAX, f0MYCKAETCS BKIKYATh
UCTOUHUK NUTAHUSA, B pe3y/ibTaTe Yero BbIXOAHble napamMeTpbl 060pyA0BaHUsA, HaNpMMep BHYTPEHHWUX akKyMy/sTOpOB,
6y4yT 3HAUYMTEbHBIMU. B 3TOM C/lyuae oLeHKa CUCTEMbI [OHKHA BK/IOYATL B CE65 OLEHKY KOMBUHAL MM LAaHHOTO UCTOYHU-
Ka NUTaHUs ¢ MN06bIM UCTOYHUKOM NUTaHUS B CBSI3aHHOM 060pYA0BaHNUM, a Takke U3MeHeHne (obpalieHue) nogcoesnHe-

HUA U3-3a BO3MOXHOIo nospexgeHus BHeLIHeNn npoBOAKN.

lMocne onpepeneHua npeactaBuTesIbHbIX 3KBUBANIEHTHbIX LLeI'leVI AonyckaeTcsa Mcnonb3oBatb UX KakK nmewume
OAVH UCTOYHUK NNTaHUA U UCNob30BaTh npouenypy, kKotopasd pacCMoTpeHa B NPUIoXeHUn A. pona yCTaHOB/1€HUA TOrO,

ABNseTca M 6e30nNacHOCTb CUCTEMbI B LesIOM I'IpMeMﬂeMOIZ.

Ecnu nogkntoyeHsl gBa uav 60/1€€ NCTOYHMKOB NUTAHWA C Pa3HbIMU BbIXOAHBIMU HANPAXEHNAMMU, CyMMaprIVI ypaB-
HUTENbHbIA TOK MOXET Bbl3blBaTb [OMONHUTENbHOE paccesHue B cXxemax perynuposaHus. Ecam B uenax ncnosb3yerca
TpaguunoHHOE pe3nCcTuBHOE orpaHNyYeHne Toka, To cHMTaeTCad, YTo AONO/IHUTE/IbHOE paccenBaHne He HapylwaeT UCKPo-

6B30NacHoOCTb
Bwotn»
HAVETDbI
0) ad
TunkaayWwiws
K y
U K *1 M *1
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h 4y
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PucyHok B.1 — VICTOYHUKM NUTaHUSA, NOAK/IOYEHHbIE NOC/Ief0BaTeIbHO
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B3pbiBOONacHas 3o0Ha Hio3pbIBOO1ACHAA 30HA
MckpoCro cupgHoa oflopyanww C n Hue oBopyoaamua

*1 Cl
A
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*
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= g e

f — ncTouHUK NUTaHNA 1; 2 — NCTOYHMK NUTaHUs 2

PucyHok B.3 — MNpon3BONbLHO MNOAK/IOYEHHbBIE UCTOYHUKN NUTAHUA
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Mpunoxenne C
(cnpaBo4HOE)

CoefuHeHNEe NNHEHbIX U HENWHERHbIX NCKpo6e3onacHbIX Lenei

C.1 Obuue TpeboBaHuA

Ota npobnema gnuTtenbHoe BpemMs ocTaeTcs NpeAMeToM uccnefoBaHns. Hactosuwee npuioxeHve, oTpaxatolliee
MHeHWe Bepylleil ncnoiTaTeNbHON nabopatopumn, Nnoaseprioch rnyb6okomy nepecmoTpy. OHO OTpaxaeT COBpEMeEHHOe
COCTOSIHME 3HaHWIl B aHHOW 061acTu, 1 ero NpUMEHeHWe No3BOIUT PACLUMPUTL UMEIOLLUIACS NPaKTUYECKUiA onbIT.

MpoekTMpoBaHWe 1 NpUMeHeHNe HennHelHbIX CTOYHUKOB NUTaHua TpebyeT cneynanbHbIX 3HaHWIA 1 gocTyna K
COOTBETCTBYIOLWMM UCMbITaTebHbIM ycTaHoBkam. Ecnv pa3paboTunk CUCTEMbI YCTAHOBWI, YTO AaHHbI UCTOYHUK NUTa-
HWS ABNAETCA 4OCTATOYHO 6e30nacHbIM. TO A0NyCKaeTCsA NPOEKTNPOBaTb CUCTEMY B COOTBETCTBMM C HACTOALMUM CTaHAap-
ToM. Bce ocobble ycnoBus, kacatoluecsi Takoil CUCTEMbl, [O/DKHbI GblTb YETKO onpejenieHbl B CONPOBOAUTE/bHOM
[OKYMeHTaunu.

Ecnu npoBogmnTcs oueHka 6€30nacHOCTV KOMGUHALMU UCTOYHWUKOB NUTAHWSA, UCNOJb3YIOLLUX HENIMHEHbIEe BbIXOfbI,
Heo6X0ANMO yUNTbIBATb, 4TO B3auMoAeicTBuE ABYX Lieneil MOXeT Bbl3blBaTb 3HAUUTEIbHOE YBE/INYEHNE paccenBaHns B
KOMMOHEHTaxX CXeMbl Pery/inpoBaHusi. PeKoMeHayeTcs UCNoNb30BaTh TO/IbKO OAMH UCTOUYHUK MMTaHUS, cofepxalluii cta-
61AN3NPYIOLLNENONYNPOBOAHNKA N NCTOUHWKI CAAMHERHBIMW W/WNKN TpaneuneBUAHbIMU BbIXOAHbIMU XapaKkTepucTukamu.

MpaBnna BbINONHEHUSI 3N1EKTPOYCTAHOBOK, onpeAesieHHble a MOK 60079-14. no3BONAT onepaTopy, KOTOPbIA KOH-
TPONVpyeT B3PbIBOOMACHY0 30HY, KOMBMHNPOBAaTb HECKObKO MCKPO6Ee30nacHbIX Leneli C NOMOLLbI0 X COeguHeHns. 3T
Takxe OTHOCUTCS K UCMO/Ib30BaHWNI0 HECKO/IbKUX CBSI3@HHbIX 3/1EKTPOTEXHUYECKNX YCTPOICTB (AKTUBHbIX B HOPMasibHOM
pexume paboTbl MW TONLKO B YCNOBUAX HeucnpasHocTh) (cM. M3K 60079-14). Ecnm npoBepka Mckpo6e3onacHoOCTH Co-
e[IVHEeHNSA BbIMO/IHEHA pacyeTOM WK UCMbITAHNEM, HET HEO6X0A4MMOCTMN 0bpaLLaTbCa B UCMbITATENbHYIO NabopaTtoputo
VN K YNOJTHOMOYEHHOMY CheunanuncTy.

MpakTuyeckyo NPOBEPKY UCMbITaHMeM cnefyeT BbINOMHATbL C NPUMEHEeHMeM CTaH4apTHOro uckpoobpasyoLliero
MexaHu3ma B CooTBeTCTBUN ¢ MOK 60079-11 ¢ yueTom KoadhpuLeHTa 6€30nacHOCT KOMBUHUPOBAHHOTO 3/1IEKTPO06OPY-
foBaHuA. B aToM cnyyae Heo6X04MMO yuuTblBaTb HEKOTOPbIE YC/IOBUS HEWUCMNPABHOCTU, KOTOpble CO34al0T Hambonee
HebnaronpusATHbIE YC/I0BUS BOCN/aMeHeHns — MeToj Hanbonee Heb6naronpuATHOro BapuaHTa 4acTo TpyAgHoocyLecT-
BMM Ha NpakThke 1 06bIYHO NPUMEHSAETCA UCMbITaTe/IbHbIMU NabopaTopusamMm.

MOXHO nerko BbINOMHUTL OLeHKY COeANHEHNS pacyeToM, Mo MeHbLel Mepe, ANA Pe3nCTUBHbLIX Lenei, ecau pac-
cMaTpuBaeMble 3N1eKTPUYECKME UCTOUYHUKM UMET BHYTPEHHee NIMHEelHOoe COonpoTUBEHME, Kak Nokas3aHOo Ha PUCYH-
ke C. 1la. Batom cnyyae NnpumMeHsoTCa KpuBble nNpejena BocniaMeHeHns, onpegenedtisie B MOK 60079-11. n gonyckaeTca
npumeHeHne metoga, onncaHHoro 8 MK 60079-14. unu Ha pucyHkax C.7 n C.8 HacTosiLwero ctaHgapTa.

PucyHok C.1a — JlnHeliHas
XapaktepucTmka

PucyHok C.1b— TpaneuunesugHasn
XapakrepucTuka

PucyHok C.1c — lMpamoyronsbHas
xapakrepucTtuka

PucyHok C.1 — XapakTepucTUK/ 3KBUBANEHTHbLIX Lieneii N BbIXOA0B PE3UCTUBHLIX Lienei
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MepBbIii 3Tan BK/10UAET B CE65 OLLEHKY HOBbIX MAKCUMa/IbHbIX 3HAYEHWI HAMPSHKEHUS MTOKA a pe3y/ibTaTe KOMBUHN-
poBaHusi cBsizaHHOro o6opygoBaHus. Ecnu cBsizaHHoe 060pyfoBaHne KOMGUHUPYETCs, Kak nokasaHo Ha pucyHke C.2a.
3T0 nocnefoBaTe/IbHOe coeArHeHne. MakcMMasibHble 3HAUEHUSI HAMPsKEHWsT XON0CTOro xo4a Ua oTAe bHbIX NOAY3/10B
CKNafblBaloT U y4NTbIBAIOT MaKCUMasibHOe 3HaUeHe ToKa KOPOTKOro 3aMbikaHus B. B ycTpoiicTBe, NoKka3aHHOM Ha PUCYH-
ke C. 2c. coefiMHeHune napannenbHoe. 3HaueHUs: TOKOB KOPOTKOTO 3aMblKaHWUsA CKIaAbIBAOT U yUUTHIBAIOT CAMOE BbICOKOE
3HAYeHNe HanpsXeHUsi X00CTOro Xoaa.

Ecnn B ycTpoiicTBe 3/1eKTpo060py0BaHUS NOMSIPHOCTL OnpefiesieHa HeveTko (Kak Ha pucyHke C.2e). BO3MOXHO
nocnegoBaTesibHoe UK nNapasniesibHoe NOoAKNOYEHWE B 3aBUCUMOCTU OT PACCMATPUBAEMOrO YC/0BUS HEUCNPABHOCTY.
B aTOM cnyyae criegyeT npeanosiaraTb C/IOKEHUE 3HAYEHNA HANPsXXeHUs 1 Toka ANS ABYX TUNOB COeAVHEHWA a oTAeNb-
HOCTU. 3a OCHOBY cfieflyeT NpuHUMaTh Hanbonee He6IAroNPUSATHLIE 3HAYEHUS.

PucyHok C.2a — locnepoBartesibHoe MOAKMOYEHME CO C/IOXKEHUEM 3HAYEHMWI HanpsXeHns

PucyHok C.2B— lMocnegoBaTtesibHOE NOAKNOYEHUE CO C/IOKEHUEM 3HAYEHUI HAMPSHXKEHWUS Y BO3MOXHbLIM C/IOXEHUEM
3HauYeHuit Toka

PucyHok C.2c — MapannensHoe Nofk/oYeHNe CO C0XKEHNEM 3HAYEHWUI Toka
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PucyHok C.2d — MapannenbHoe NOAKNOYEHNE CO CIOXEHWEM 3HAUYEHUI TOKA U. BOSMOXHO, HaNpsiXeHus

PucyHok C.2e — lMocnegosBartesibHOe WK napansenbHoe NoAKNIOYEHNE CO C/TIOXKEHNEM 3HaYeHUi Toka n Hanps)>keHnsa

PucyHok C.2 — CnoxeHue 3Ha4Y€HW Toka MUK HanpsXKeHUs ANs CoefMHEHWI

Mocne onpefeneHnsa HOBbIX MakCMMasbHbIX 3HAYEHWI ToKa M HanpshXXeHns Heob6xoAMMO NPoBepUTbL NCkpobesonac-
HOCTb KOMGUHVMPOBAHHOW LLENM C NOMOLLLIO KPUBbIX NPeAenoB BOCMN/IaMeHAeMOCTH, NpUBeAeHHbIX B MIOK 60079-11. c yye-
ToM KoathduumeHTa 6e30nacHOCTM A5 Pe3NCTUBHON Lenu n onpeaenuntb HOBble MakCYMasrbHO AOMYCTVMbIe 3HAYEHUS
BHeELWHeW MHAYKTUBHOCTU Lo n emkocTn CQ OpHako 3fecb 0GHapyxuBaeTcsi cnaboe MecTo MeToAWKW, BBEAEHHOW B
M3K 60079-14 (npunoxeHue A), No cneayroLWwmMM NpuymHam:

- 3HaYeHNa MaKkcumasbHO AOMNYCTUMON WHAYKTUBHOCTU AeWCTBUTENbHbI TOMBKO A1 MakCMMasibHOro Hanpsxe-
Hua 24 B.

- CylW,ecTBOBaHWE VHAYKTUBHOCTA U €EMKOCTU HE yUYUTbiBaeTCS.

Ecnu ncxoanTb TONIBKO U3 HAMPSHXKEHWI XO0CTOr0 X042 ¥ TOKOB KOPOTKOT0 3aMblKaHWs, NONYyYEHHbI KO3 PULUneHT
6€e30MacHOCTV CHUXAEeTCS € KenaeMoro 3HayeHmsa 1.5 fo npumepHo 1,0 B Anana3oHe HanpshxeHuit Boiwe 20 B. 3To npeg-
cTaBNseTCA NPUEMIEMbIM, NOCKO/IbKY COeJMHEeHNE B COOTBETCTBUN C MOK 60079-14 MOXET ObITb OTHECEHO TO/IbKO KYpPOB-
HIO *1b». gaxe ecnu Bce 060pyAOBaHWe MO OTAENbHOCTU OTBevyaeT TpeboBaHWSM YpoBHA eta». OfHAKO AN HU3KUX
HanpsXXeHn BO3MOXHO CHKeHNe koaddruymeHTa 6e30nacHOCTU 3HaUYNTebHO Hke 1.0. Takum 06pa3om, AaHHbI meTos
He 3(hheKTMBEH C TOUKM 3peHnsa 6e3onacHoCTy.

Ecnv ofuH nnn HeCKONbKO aKTMBHbIX MCTOYHMKOB B OAHOW Lieny MMeKT HesMHeliHble XapakTepuUCTUKN, OLEeHKH,
BbINOJ/IHSIEMbIE TO/IbKO HA OCHOBE HANPSHXEHWUIA X0N0CTOro X04a U TOKOB KOPOTKOrO 3aMbIKaHUs, He MO3BOAOT AOCTUTHYTb
nepeBoHayvasnbHOW Lenu.

Ha npakTvke NpMMEHSIIOTCA NCTOYHUKN C TpaneuneBnaHbIMIN BbIXOAHbIMY XapakTepucTukamu (cM. pucyHok C.1b). a
NPSIMOYTO/IbHbIE BbIXOAHbIE XapakTepucTukn (cM. pucyHok C.1c) yacTo nosyyatT Npu NPUMEHEHUN 3NEKTPOHHbIX TOKO-
OrpaHNUYUTENbHbIX YCTPOWCTB. [N Takux Leneil Henb3si MUCNO/b30BaTb KpPUBbIe npedenia BOCMNIAMEHSEMOCTU MO
M3K 60079-11. Takum 06pa3oM, HACTOALWMIA cTaHAAPT ONUCbiBAeT MEeTOA, KOTOPbI MO3BONAET OLEeHUTL 6e30NacHOCTb
KOMOUHAaLUN ceTeld, BKTIOYAOLWMX B CEGSI HEJIMHEHbBIE NCTOYHUKM, C MOMOLLbIO Anarpamm. HoBasi KOMMblOTEpHast MOAESb
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MNCKPOBOTO BOCN/IaMEHEHMNSA NO3BOSET 4OCTUraTh XesfaeMoro koadduruymeHTa 6€30NacHOCTU Kak 418 HETMHENHbIX UCTOY-
HUKOB. TaK 1 AN COBNajeHNss UHAYKTUBHOCTMU U €MKOCTU B Lienu.

MpepcTaBieHHas 34ecb MeTOAMKa MOXeT NPUMEHATLCA ANS 30HbI knacca 1 un ana noarpynn MCu MB. Heobxogmmo
noA4YepKHyTb, YTO flaHHas MeToAuKa npeanaraeT MeXaHu3m COeIHEeHUs, ero NpUMeHeHne 418 onpejeneHns napameT-
pPOB MCKPO6E301aCHOCTM OTAEbHbIX Lieneil nam obopyfoBaHna UMEET CMbIC/T TO/IbKO B C/lyyae NPOCTbIX MPAMOYrO/IbHbIX
WU NUHERHBbIX uenei.

C.2 OCHOBHble TUNbl HENTMHENHbIX Uenei

C.2.1 MapameTpbl

[ns oueHkn Nckpobe301acCHOCTM aKTUBHbIX Lieneli Heo6Xo4MMO 3HaTb BHYTPEHHEe CONPOTUB/IEHNE U HanpsxXeHne
MCTOYHMKA. B caMOM NpoCTOM Crlyyae NCTOUYHMK MOXET XxapakTepusoBaTbCcs ABYMS (MOCTOSAHHbIMW) 3/1EKTPUYECKUMM 3HA-
YeHUAMU — 6o HanpsbkeHnem UO M BHYTpeHHUM conpoTusnennem R. nn6o UO 1 TOKOM KOPOTKOrO 3amblkaHusa /c
(cm. pucyHok C.la). UQuacTo onpegensetcsa 3eHepoBCKUMU AuodamMu. mo n /0 — makcMMasibHble 3Ha4YeHUsi, KoTopble
MOTYT 6bITb NOSTy4YeHbl B YCNIOBUAX HEMCNPABHOCTU, onpeAeneHHbix B M3K 60079-11. B cnyyae, NpovnntoCTPUPOBaHHOM
Ha pucyHke C.la. xapakTepucTuka nmHeiHas. K coxaneHuto, Ha npakTvke TO/IbKO HEKOTOpbIE Lienn MoryT 6bITb NpeacTas-
NleHbl TakMM NPOCTbIM CNOCo60oM.

Hanpumep, akkyMmynsaTop, 060pyA0BaHHbI/i BHELHUM TOKOOTPAaHWYNTEIbHbIM PE3NCTOPOM, HE UMeeT BHYTPEHHEero
NOCTOSIHHOIO COMPOTUB/IEHUSA, U HAMPSXEHNE UCTOUYHMKA U3MEHAETCSA a 3aBUCUMOCTUN OT CTeNeHun 3apaaku. na nsyyeHus
noBeAeHNs aTUX CYLLeCTBYIOLWNX B A€ACTBUTENIBHOCTY Lenei OHW npeAcTaBiieHbl 60/1ee NPOoCTbIMU 3KBUBANEHTHLIMU
Lensimu, KoTopble A0/MKHbI 6bITbCNOCO6GHbI Bbi3biBaTb BOCM/IAMEHEHWE B TAKOM Xe CTeneHu, kak peanbHble Lenu. B Bbilie-
YMOMSAHYTOM C/lyyae C akkyMynsaTopoM MakcumasibHOe 3HauyeHve A5 pa3oMKHYTOW Lenn paBHO UQW BHeLLHee COnpoTHB-
neHuve paBHO R4 kak NnokasaHo Ha pucyHke C.la. 3Ta akBMBaNeHTHAs Lienb UMeeT SINHEeHY0 XapaKkTepucTuky.

HenviHeliHble uenu Takke MOTyT 6bITb CBEAEHbl K IBYM OCHOBHbIM TUMaM, Noka3aHHbIM Ha pucyHkax C.1b un C.1c.
MCTOYHUK C TpaneumeBnAHON xapakTepucTukoit (pucyHok C.1b) COCTOUT U3 UCTOYHUKA HANPsHKeHWs, CONPOTUBNEHUS U
[OMOSTHUTENbHbIX 3/IEMEHTOB, OrpaHNYMBalOLLNX HaNpshxeHne (HanpyMep, CTabUINTPOHOB) Ha BbIXOAHbIX 3aXNMax. Tok
MCTOYHMKA C NPAMOYTObHOV XapakTepucTUKOi, NpecTaBNeHHOro Ha pucyHke C.1c. orpaHuyYeH 31eKTPOHHbIM perynaTo-
poM TOKa.

Ecnun paccmoTpeTb 3HaYeHNs BbIXOAHOW MOLLHOCTW Pa3/IMyHbIX ceTell, CTAaHOBUTCS O4eBUAHBIM, 4TO cnefyeT npu-
MEHATL pasHble npejesibHble 3HaYeHna BoCn1aMeHeHns, NOCKO/IbKY BOCM/IaMeHAILWan uckpa ABIAeTCA 0HOBPEMEHHO
«3apsAfoM* 1 Heo6X0AMMO YUUTbLIBATL €e COOTBETCTBME MCTOYHMKY, KOTOpbI/ ee nuTaeT. MakcMmasbHasi MOLWHOCTb OT
MCTOYHMKA, NpefCcTaBNeHHOro Ha pucyHke C.la. cnepgyowasn:

PTaa=0.25 U0* /0
M AN NCTOYHMKA C TpaneuueBUAHOW xapakTepuctukoin (pucyHok C.1b):
PTax * 0,25 UQ x 10 (gns U0 > 0.5 x UQ) unu
pT»kB“0* ("0 " Uo»R (A™ «o* 0-5 *Uql
TpaneuveBngHas xapaktepucTuka Ha pucyHke C.lb cTaHOBWTCS MPSIMOYTO/IbHOW XapakTepucTUKON Ha PUCYH-

ke C.1lc. nockonbky UO cTpemMuTcs K 6€CKOHEYHOCTU.
B aTtom cnyyae

[N NONIHOTO OMaceHMsi UCTOYHUKA HEOBXOANMbI ABa napameTpa, OTHOCAWMECS K JIMHEAHbIM U MPSMOYTO/bHbIM
XapakTepucTukam, v Tpyu napameTpa, oTHoCsILMecs K TpaneumeBuaHoli xapakrepuctuke (cM. Taénuyy C.1).

Ta6nuya C.1 — MNMapameTpbl, HEO6X04UMbIE A1 ONUCAHUSI BbIXOLHOW XapakTepucTuku

Xapakrepuctuka Heobxognmble napameTpbl
JNnHeiiHasn, pucyHok C.la U0. 10 unm U0. R
TpaneunesungHas, pucyHok C.1P U0. U0. R nam UO. R. /0. uan U0, UQ. /0

MpsaAmoyronbHas, pucyHok C.1c <V'o

C.2.2 WNndopmaymsa, cogepxauiasaca B ceptudukarax, UHCTPYKLUAX AN KOHTPOIbHbIX YepTexax

MepBblii aTan 0601 oLeHKN 6e30MacHOCTU AO/IKEH BKIOUYaTb B cebs onpeAenieHne Tuna xapakTepucTrku 1 cooT-
BEeTCTBYIOLiME 3/1eKTpuYeckne napameTpbl OTAeNbHbIX Lieneil. Mockonbky Nonb3oBaTe b UM onepaTop, Kak npasuso, He
3HAKOM C YCTPOICTBOM Lieneli 1 BHYyTPEHHUM CTpPOEHMEM 060pyA0BaHUs, eMy NPUAETCSA [OBEPATb A/IEKTPUYECKUM AaH-
HbIM. NPUBEAEHHbIM B cepTUdukaTe, MHCTPYKLMAX NN KOHTPO/IbHOM YepTexe.

B cepTudukaTte, MHCTPYKLUUAX UM KOHTPOJSIbBHOM 4epTexe, Kak npaBuo, cofepxaTcs crefyloline 3HavyeHus,
HanpseHne X0a0CTOro xofa 1o, TOK KOPOTKOro 3amMblKaHUs /0 M MakcMMasibHO AOCTMXMMAasA MOLHOCTL PQ HacTo HaoCcHoO-
BE 3TWX 3HAYEHWUI I MOXHO cAenatb BbIBOA O TUNE XapakTePUCTUKN.
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Mpumep (MakcMmanbHble 3HAYeHUS):

no=12.5B.

/0=0.1 A.

F’0 » 313 mMBT.

nOCKOI’Ibe 3HauyeHne PO paBHO OAHOVI l4eTBepTOI7I npoussefeHna HanpsaXeHna Xo/10CTOoro xoda N Toka KOPpOTKOro
3aMblKaHUsi, MOXHO CAeNaTh BbIBOJ, YTO 3TO NpUMep NMHEHO XxapakTepucTuku (pucyHok C.1a).

Mpumep (MakcMmanbHble 3HAYEHUS):

no=20.5 B.
/0 m 35 MA.
PO =718 mBT.

rae PO— 370 npousBefeHre HanpshkeHWs X0M0CTOro X04a U TOka KOPOTKOTO 3aMblkaHWsA, TO €CTb 3TO Npumep Npsamo-
YronbHOI xapakTtepucTukn (pucyHok C.1c).

B HEKOTOPbIX CAyYasx 3HaYEHUSA MOLLHOCTU, TOKa N HanpshkeHWs He COOTBETCTBYIOT yKa3aHHbIM Bbllle, NOTOMY YTO
3Ha4YeHNe MOLLHOCTY yKa3aHo A1 yCTaHOBMBLUUXCS YCNOBWiA (AelicTBMNe HarpeBa KOMMNOHEHTOB, NOAK/MIOYEHHbIX NOCNe0-
BaTe/IbHO). & 3HAYeHWNA ToKa N HaNpsHXKeHUs JaHbl ANA AVMHAMUYECKNX YCIO0BUIA (MCKpoBOe BOoCcnaMmeHeHue). Korga ectb
COMHEHUNS, He06X0ANMO NPOBEPUTL, KakKylo XapakTepucTuky cnefyeT NMPUHATbL 38 OCHOBY COEAMHEHUS C TOUYKU 3pEeHus
VNCKPOBOTrO BOCMIAMEHEHUS.

B cnyyae TpaneuneBuAHO xapakTepucTukn nHpopMaLuum B CBUAETEeNbCTBE 06 NCNbITaHUN GbliBaeT HeA0CTaTOUYHO
ONsA onpefeneHus xapaktepuctuku. OTcyTcTByeT TpeTuii napameTtp (cm. Tabnuyy C.1)— UQ uan R.

Yka3aHue 3HayeHus R B kauyecTBe AOMO/IHATE/NILHOrO NapameTpa nomoraeT NpasBu/ibHO BbINMONHUTL COeANHEHUS
nckpobesonacHbix Lyeneii. NMoatomy 3HaveHne R 06bI4HO NPUBOAMTCA B CBMAETENLCTBE 06 UcnbiTaHnW. Torga napameTp
UQ (pucyHok C.1b) MOXHO BbiBECTU MO hopmyne

o - '0 * Kk _

B 60MbWNHCTBE CNyyaeB B CBUAETENLCTBE 06 MCMbITAHUU TakXe ykasblBaeTcs (dopmMa XapakTepucTuku no6oi
HesNIMHeHon uenu.

MpumMep MOXeT BbIrNAAeTb CefyoLWwmnm o6pasom:

MakcumasnbHble 3HaveHuns (TpaneuymeBuaHas xapakrepucTuka):

U0 » 13.7 B.

/0 * 105 mMA.

R * 438 Owm.

PO = 1010 mBT.

OTa xapakTepucTuka npegcrabsieHa Ha pucyHke C.3a. Ha pucyHke C.3b noka3aHa 6e3onacHas, 3KBMBaneHTHas
uenb.

BbINONHSAIOT cneaytowunii pacyer:

no =/4»9» 46 Bu

Po a<?o- “0) “ 1010 mBT.

4an0Om
+0— — »
48B "
-0 - [ 1¢]

PucyHok C.3b — 3kBMBaseHTHasa LUenb
PucyHok C.3 — BbixoAHas XapakTepucTuka v aKBUBa/leHTHaA Lienb UCTOYHUKA C TpaneuneBngHOW XapakTepucTuKoi

Takum 06pa3om, jaHHble, HEO6XOAUMbIE A5 COEAVHEHNS, MOTYT ObITh NONYYEHbI HA OCHOBE UHOpPMaL UK, Npuse-
[leHHOi B cepTudmkate. ECnm Takmx faHHbIX HET B paHee BblfaHHbIX cepTudukarax, OHN JO/MKHbI GblTb NpefocTaBeHb!
M3roToBUTENEM 060PYA0BaHNUS.

Mpy paspaboTke nckpobesonacHbix Leneil Heo6XoANMMO CTPEMUTLCS K TOMY, YTOObI YNCIO COeAUHEHUI N KOMBUHN-
pOBaHHbIX NOAY3/M0B 6bII0 MUHUMANbHLIM. Ta Lie/lb He BCErga fOCTUXMMA Ha NPaKTUKe, MOCKO/IbKY HEOBGXOAMMO yuu-
TbiBaTb YC/I0BUA HEMCNPABHOCTW. JTO O3HAYAET, YTO HEKOTOpOoe 06opyAoBaHNe, KOTOPOE He ABMSETCS UCTOYHUKOM Hanpsi-
XEHWUS B HOPMasbHbIX YCMIOBUAX PaboThl, CiefyeT paccmMaTpuBaTh B C/lydyae HEUCNPABHOCTM KakK UCTOUHMK HANPSHKEHNS.

MaccnBHble BXOAbI YCTPOWCTB, HANPUMEP U3MePUTESbHbIX 4aTHMKOB, NIOTTEPOB U T. .. MOTYT C TOUKM 3peHus 6e30-
NacHOCTU AeliCTBOBATb Kak UCTOYHVKN BOCN1aMeHeHUs1. No3ToMy He06X04MMO 06paLlaThbCs K MaKCUMasbHbIM 3HAYEHU-

20
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AIM. yKasaHHbIM B cepTudukatax. B pesynbtate pa6oune xapakTepuCTUKM LENU MOryT 3HAUYUTENIbHO OTK/IOHATHLCSA OT
6€e30NacHOIt xapakTepucTHKW. YKkasaHHble BCBUAETENbCTBAX 3HAYEHUSI HANPSXKEHUS X0N0CTOro xoga UO M Toka KOpoTKoro
3amblkaHus /04Ns AaHHOI Lenu B HEKOTOPbIX CyYasix TpUMeHMbl TOMbKO A/151 YC/T0BUiA nepexogHoro npouecca. C gpyroi
CTOPOHBI, 3HAYEHME MOLLHOCTW NPUMEHSIETCS KYCTAHOBMBLLUMMCS YCNOBUAM, KOTOPbIE CNEAYET YUUTbIBATL C TOUKW 3pEHUA
HarpeBa NoAK/IOYEHHbIX KOMMNOHEHTOB.

C.3 CoeauHeHMe nckpo6esonacHbIX Lieneil He MeHee YeM C BYMS UCTOUYHUKAMMU

C.3.1 OnpepeneHne pe3ynbTupyloleli BbIXOAHON XxapakTepucTukm

MpeanonaraeTtcs, YTO BbIXOAHbIE XapakTepUCTUKU Leneli B cocTaBe KOMBUHaLuK Leneid, KoTopble JO/MKHbI pac-
cMaTpuBaTbCs Kak MCTOYHVKWU HanpshkeHus, n3BecTHbl (cM. C.2). Tenepb, UCXOAA U3 TUNa COeJuHeHUs, cnepyeT onpeje-
NNTb. HEO6XOANMO /N YYNTbIBATb CyMMapHOe HanpsxeHue, CyMMapHbIii TOK U 04HOBPEMEHHO CyMMapHoe HanpskeHue
1 TOK B YC/TOBMSAAX HOPMasbHOW paboTbl U B YC/IOBUAX HENCNPABHOCTHU.

Ecnun KOMBMHUPOBaHHbIE UCTOYHUKM HaANPSHXKEHUSA NOAKIOYEHbI NOCNeA0BaTE/IbHO U He COeiUHEHbI, Hanpuvep, ¢
3emneii (pucyHok C.2a). Toraa He3aBWCUMMO OT MOASIPHOCTU WCTOYHWKOB BO3MOXHO TO/IbKO CMOXEHWE HampshKeHUs.
Pe3ynbTUPYIOLLYI0 BbIXOAHYIO XapakTepucTuky ferko HaiTu rpaduyeckum cymmupoBaHuem. HanpshkeHus oThenbHbIX
VCTOYHUKOB /18 KaXKA0ro 3HaYeHnA Toka cknagbiBatotca. MyHKTMpHan Kpueas Ha pucyHke C.2 nokasbiBaeT pe3yibTupyto-
Line XxapakTepuUCTUKN B pa3HblX Cydasx.

B nocneposaTtenbHoi uenu, npuBefeHHoR Ha pucyHke C.2b. c coefMHEHNEM [BYX UCTOUYHUKOB HanpshKeHUs Ha
YPOBHE Harpysku, C10XeHne 3Ha4eHNi Toka MOXHO UCKTYNTb, TONIbKO €C/TN MOMSIPHOCTb ABYX UCTOYHUKOB 8 yka3aHHOM
HanpasneHun hrukcuposaHa ans 6esonacHocTn (HanpumMep, A8 HEKOTOPbIX 6apbepoB 6e3onacHOCTH). NS UCTOYHNKOB
Hanps>XeHns, KOTopble MOTYT N3MEHUTb NOIIPHOCTb BO BpeMS paboTbl UK B YC/IOBUAX HEUCNPABHOCTU, HEO6XOANMO pac-
cMaTpuBaTb C/IOXEHME 3HAYeHUA Toka 1 HanpskeHna (cM. pucyHok C.2e).

Mpy napannenbHOM NOAKIYEHNM, MOKA3aHHOM Ha pucyHke C.2C. CI0XeHMe ToKa BO3MOXHO TO/IbKO B C/lyvae npu-
MEHEHMNA [BYXMOJIIOCHOIO UCTOYHMKA C NOAKIIOYEHNEM ABYX MO/OCOB. C/I0XEeHVe HanpsXXeHnsa B J]aHHOM C/lyyae HeBO3-
MOXHO. 1 pe3ynbTupyloLlan xapakTepuctuka cosgaeTcs rpaduyeckuM CyMMUpOBaHNEeM OTAe/bHbIX 3Ha4YeHW Toka.

Ecnun ToAbKO OAMH NOMIOC KaXA0ro MCTOYHWUKA MOAK/TIOUEH K MOI0CY APYroro NcToyHmka (pucyHok C.2d), cnoxeHve
HanpsKeHNs MOXHO UCK/TIOUYNTB, €CNIN NOMSIPHOCTb UCTOYHUKOB, Kak nokasaHo, (huKcMpoBaHa BO BCEX C/yyasx (Hanpumep,
Cc nomouwpblo H6apbepoB 6e3onacHocTu). VHaye cnedyeT paccMaTpuBaTb C/IOXEHUE 3HAYEHW Toka W HanpsxeHus
(cm. pucyHok C.2e).

Ecnun Heckonbko Leneli NOAKMOYEHbl K KOHTYPY, B KOTOPOM c/efyeT npejnonaratb NPOU3BOJIbHbIE COEAUHEHNS
(pucyHok C.2e). Torga B 3aBUCMMOCTM OT paccMaTpuBaeMbIX YC0BUI HEMCNPaBHOCTM MOXeT GblTb 3afaHo nocriefoBa-
TeNbHOe N napannenbHoe CoeANHeHNe, To eCTb He06X0ANMO paccMaTpVBaTb C/I0XKEHWEe TOKa W CTIOXEHNEe HanpsXKeHNs.
IMockonbKy 3T jBa BapmaHTa He MOryT CyLLeCTBOBaTb OJHOBPEMEHHO, PE3YybTUPYIOLLME XapaKTePUCTUKN CTIOXKEHUS 3Ha-
YeHuii Toka 1 HanpsXKeHus cnefyeT CTPOUTL pa3desnbHo. Ty npoueAypy Takke NPUMEHSIOT BO BCeX C/TyHasiXx COMHEHW B
OTHOLLEHUN Leneid, NnpeAcTaB/eHHbIX Ha pucyHkax C.2b 1 C.2d. a Takxe ans ueneii c 6onee yem AByMs NPOBOAHMKAMU.
MonyyeHHblli pe3ynbTat Bcerga byaet obecneunBaTb 6€30MacHOCTb.

C.3.2 OueHka 6€30MacHOCTU COeJMHEHNSI N onpeaesieHne MakCUMabHO AONYCTUMbIX 3HAYEHU eMKOCTU 1
NHOYKTUBHOCTHU

Ecnun pesynbTupylowas xapakrepuctuka koM6UHWpOBaHHON Lenu onpegeneHa B cootBeTcTBun ¢ C.3.1, cnepgyto-
L MiA aTan — oLueHKa nckpobeszonacHocTW. 15 3TOl Lenn UCNoNb3yoT AnarpaMmMsl, NnpuseeHHble Ha pucyHkax C.7nC.8.
OHM NoKa3biBaOT KPUBYIO MAKCUMasIbHO AOMYCTUMbIX 3HAYEHWI ANA NNHERHbIX XapakTepucTUK MCTOYHUKOB (LUITpMXoBas
npeAenbHas xpyueas) AN NPAMOYrofibHbIX XapakTepucTuk (CnaowHasa npeaenbHas Kpusas) npu faHHON NHAYKTUBHOCTH
M HOBbIX MaKCUMaJsibHbIX 3HAUYEHNAX TOKa U HaNpsXXeHUs B KOMBGUHMPOBAHHO Lenu. Kpome Toro, npuBefeHb! KpuBble 415
onpefjeneHns caMoii BbICOKOI f0MyCTUMOW BHeLLHel eMKoCT B 06oux cnydasx. Pacnpefgenexnve guarpamm ro rpynnam
060pyA0BaHNSA U UHAYKTUBHOCTU NpuBefeHo B Tabnuue C.2.

Tab6nuya C.2 — PacnpegeneHve gunarpaMm no rpynnam o60pyfoBaHnsa v MHAYKTUBHOCTMN

PucyHok Mpynna [JonycTmas UHAYKTUBHOCTb La. MITH
C.7a 0.15
C.7b 0.5
C.7c HC 1
C.7d 2
C.7e 5
C.8a 0.15
C.8b 0.5
C.8¢c 1B 1
c.8d 2
C.8e 5
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YT06bI OLLEHNTL CKPOBE301acHOCTb. CHauana cnefyeT Bbibpath rpynny 060pyAoBaHus, a 3aTem 06LLy0 UHAYKTUB-
HOCTb. He06X0ANMYIO AN KOMOMHauuKU. Ecnn paccmaTpusaloTcs He6o/blune 3Ha4YeHUsA UHAYKTUBHOCTU (TO eCTb, B OTCYT-
CTBME COCPEA0TOYEHHOW NHAYKTUBHOCTM, TO/TbKO KOPOTKME OTpe3Ku kabens), To cnegyeT BblbupaTb gnarpammy ¢ cambiM
HU3KMM 3HaYeHneM UHAYKTMBHOCTM (pucyHok C.7a ansa rpynnel 1IC n pucyHok C.8a gnsa rpynnel VIB).

PesynbTupytowas BbixogHas xapakTepucTka HaxoanTca Ha paccmaTtpuBaemMoii guarpamme. Ecnv B cooTBeTcTBUN
c C.3.1 paccmaTpuBaeTcsi C/IOXEHWE 3HAYEHUIE TOKa U HANPsXXKeHNA, Torga Ao/MKHbI ObiTb BbliepyeHbl 06e pesynbTupyio-
e XxapakTepucTuku.

Tenepb MOXHO HenocpeAcTBEHHO ONpeenunTb, ABAAETCA M NCKPO6e30nacHo KOMOVHAaLNA UCTOYHWUKOB C MHAYK-
TUBHOCTbIO AN fAaHHOI Anarpammbl U BbIGpaHHON rpynnbl o6opyAoBaHus. MonyyeHHas cymmapHas xapakTepucTuka He
[0/KHa nepecekaTb NpeAesibHYI0 KpUBYIO A5 UCTOYHMKA C NPAMOYTO/bHO XapakTepUCTUKON HW B OAHON TOUKe Anarpam-
Mbl. Kpome TOro, Touka Ha juarpamme, onpejesieHHas Kak MakCmasibHoe 3HayeHne HanpsxeHns am makcmasibHoe 3Ha-
YeHne ToKa CyMMapHOli XapakTepuCTUKN, AO/HKHA NiexaTb HUKe KPUBOIA 4718 TIMHENHOro NCTOYHMKA.

MakcmMmanbHO JOMYCTUMYI0 €MKOCTb Mosly4yaeMoi Lenu onpeaensoT Kak caMoe HU3koe 3HaveHue U3 AByX cepuii
npegenbHbiX KpuBbix CO. KOTOpas SBAAETCA CaMbiM BbICOKAM 3HavyeHuem CO, He mepecekawwWwmcs pe3ynbTupyloLlei
BbIXO/ZHOV XapakTepuUCTUKO AN NMHeHOro npeaena u ANs NpsAMoyronbHoro npegena. Ecnu gns gaHHoro npyMeHeHus
Heo6xoAnMo 60nee BbICOKOe 3HaueHne fonycTumoii emkocT CO. ero MOXHO NONYy4YnUThb, UCMOMb3YS Npexae BCero gnar-
pamMMy Ansa 60n1ee HU3KOW MHAYKTUBHOCTU. DTOT Xe MeTO[ MOXHO NPUMEHATb, KorAa pesynbTupylowas BeIXogHas xapak-
TepucTuka nepecekaeT KpuBYKW MpeAesibHON WHAYKTUBHOCTW ANA UCTOYHMKA C SINHENHON W NPAMOYrofibHOA
XxapakTepucTukoi. Ecnm gaxe npu camoM HU3KOM 3Ha4YeHWW UHAYKTUBHOCTM Ha gnarpammax (0.15 MIH), KpuBble cOOTBET-
cTBYOLW KX Npeaenos Ha anarpamme MC npesbllieHbl, PEKOMEHAYETCA NPUMEHATb AnarpaMmmsl VB. Ecnin aTn npegenst
Takke npesblleHbl, TOrga KoMbrHauna He aBnseTca uckpobesonacHol Takke u gns rpynnsl VB.

C.3.3 [lononHUTENbHbIE KOMMEHTAPUN OTHOCUTENIbHO METOANKN NPUMEHEHUS BbIXOAHOW XapaKTepucTuku

MeToauka oueHkn 6e30nacHoCTu coefuHeHnii nckpobesonacHbix Leneii, onucanHaa B C.3.1 n C.3.2, co3gaHa Ha
ocHoBe (hyHAaMeHTafbHbIX NCCNeAoBaHNii 1 pacueTa mojeneil. Metoq pacueta gaeT pe3ynbTaThbl, OTMYaloLWmecs ot
npvBeAeHHbIX B NpejbiaylieM oTyeTe.

Bonee BbiCOK/E 3HAYEHNSA €MKOCTU JONYCTUMbI B juanasoHe HU3KOro HanpsxeHus. na 6onee BbICOKUX 3HAYEHWI
HanpshkeHns pasHuua MoxeT AocTuratb KoapduunenTta 3. B oTanune oT gnarpamm a npefpigywem otyeTe npegenbHas
KpuBas ANA YNCTO Pe3NCTUBHON Lenn He nokasaHa Ha pucyHkax C.7 n C.8, Ho OHa no cyTu onpeaensieTca no AonycTumo-
My 3Ha4YeHWo WHAYKTUBHOCTU. Kpome TOro, 34ecb HaxoAsTCA npefesfibHble KpuBble A5 JIMHERHbIX WCTOYHWUKOB. 3a
UCK/TIOYEHNEM 3TOro, rpadpmyecknii MeTog, B Lie/IOM OCTaeTCa TakuM Xe.

Ipacuyecknii MeToh OCHOBAH Ha CHWXEHWW peanbHOW XapakTepucTUKW UCTOYHMKA a abCTpakTHOM NMHeHOM
VNCTOYHUKE M UCTOYHMKE C NPAMOYrO/IbHON BbIXOAHON XapakTepUCTUKON 1 CPaBHEHUMN C COOTBETCTBYOLWUMU NpefesbHbl-
MV KpUBbIMU. TONBKO B CNyvae, ecnn haktuyeckas xapakrepucTuka UCTOYHMKA TMHeliHaa unu npaMoyronbHas, koaddu-
LUMeHT 6e30MacHOCTN C rapaHTUpoBaHHbIM 3HaueHrem 1.5 moxeT 6bIThb BbiBEfEeH No guarpamme. [Jna HeKoTopbix 6onee
CNOXHbIX UCTOYHUKOB MOXET ObITb HEO6XOANMO NOCTPOUTL OrMBAIOLLYI0 JIMHEHYI0 UM NPSIMOYTO/IbHYI0 XapakTepucTu-
Ky. 4TO NO3BOJSINT COXPaHUTb Ko3adhuumneHT 6e3onacHocTu. PeanbHblii kKoadnumeHT 6e30macHOCTM MOXeT ObiTb
HECKO/IbKO HMXe (HO Bceraa Bbile 1). ecny UCNonb3ylTcs 0b6a npefenbHblX KpuTepus. 1o pesynbTart npeobpas3oBaHus
chakTnyecknx ycnoBsuii B Lenun, NCnosib3yemMbix B NPOCTOM rpacduyeckoMm mMetoge. Mo obuieMy MHEHMI0 cneunanncTos,
3TO NpuemMnemo, Korga paccMaTpuBarTCa yCTaHOBKM A8 30HbI knacca 1.

Mpu NnpuMeHeHUn AnarpaMmm, NpuBeeHHbIX Ha pucyHkax C.7 n C.8. Bcerga yunTblBaeTcs B3auMoeincTBne NHAYK-
TUBHOCTW M €MKOCTM (CMeLaHHas Lenb). 3Ty MeToAuKY Takke cnedyeT NPUMeHATb A5 KOMOUHALUN YNCTO SIMHEHbIX
ueneii (BbIxofHas XapakTepucTuka B COOTBETCTBMM C pUcyHkoM C.la). Yka3aHHbli MeTog He AenaeT pasnuuunii mexay
COCpPeAO0TOYEHHOW WHAYKTUBHOCTBIO MM €MKOCTbIO, BbIBEAEHHLIMW Ha OCHOBE pacnpejesieHHblX napameTpos kabens.
Ecnu ncnonb3sytotcsa kabenn co BpemeHem nepegayn 4o 10 MKC. COrNacHO CyLeCTBYOLWEMY MHEHNIO Takoe pasfimune He
ABNAeTCA He06X0ANMbIM. PacueT, OCHOBaHHbI Ha COCPeA0TOYEHHbIX 3/IleMeHTax, 0CHOBaH Ha 6e30nacHocTu, 1, B OTK-
YMB OT paHee MPMMEHSABLUMXCSA MeTOA0B pacyeTta, He MMeeT CEPbe3HOro OrpaHNYeHNss Ha npakTuke.

MpenmyLLecTBO 3TO METOAMKM COCTOUT B TOM. YTO BCE JaHHble, OTHOCSLMECA K 6€30MacHOCTU, MOXHO B35iTb U3
0AHON AnarpaMmbl. TeM He MeHee Heo6X04MMO MPOBECTW AOMNOMHWUTENIbHOE CPaBHEHWe MaKCHManbHOro 3HauyeHus
HanpsKeHNA X0/I0CTOr0 X04a U MakCMMasibHOro 3Ha4YeHUsi EMKOCTU B COOTBETCTBUM C [ONYCTVMON EMKOCTbIO B 3aBUCU-
MOCTU OT HanpshkeHua v rpynnel 06opygosanns MOK 60079-11. NOCKOMbKY B HEKOTOPLIX Clyvasx No onucaHHol 3gech
MeToAvKe noay4yalT 6051ee BbICOKOE 3HaYeHne 4onycTUMOR emkocTu. Torga 3HaveHns cnegyeT B3ATb 3 MOK 60079-11.

3HayeHuns, Nosiy4yeHHble AN MakCUMasbHO JONYCTUMbIX BHELIHUX WHAYKTUBHOCTA M €MKOCTU. — 3TO 3HAYeHus,
NpUMeHUMble ANS BCeW KOMBUHALUN, TO eCTb JO/DKHbI OblTb YUYTEHbI 3HAYEHUSA WHAYKTUBHOCTM N EMKOCTU BCEX OTAENb-
HbIX YCTPOWCTB, AeCTBYIOLWMNX HA BHELIHUX KOHTaKTax.

MeToavka pacyeTa, UCNOMb30BaHHAA Ha Anarpammax, nokasbiBaeT OTCYTCTBME 3HAUNTE/bHbIX CUCTEMAaTUYECKNX
OTKNOHEHWIH OT pe3ynbTaToB, MOJYYEHHbIX NPV UCAbITAHNAX HA BOCN/JaMeHeHNe BO BPEMSA BbIMOTHEHUSI HAY4YHO-UCCe-
[oBaTeNbCKUX NPOEKTOB. I3BECTHO, YTO NOTPELIHOCTL MHOTUX PE3y/bTaTOB U3MEPEHUA HaxoanTca B npegenax fo 10 %.
MpuunHa 3aknovaeTca B MeTofe MCNblITaHUA N camoM UCKpoobpasylolwem MexaHusme. CuutaeTrcs, YTO npefcTaBfeH-
Hblli 3aecb MeToA AaeT HeboNbLINe OTKIOHEHNS.
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c4 Mﬂﬂ}OCTpaLU/IFI MEeTOANKN NMPUMEHEHNA BbIXOAHbLIX XapakTepuUCcTukK C nOMOLW b NnpumMmepa

B npumepe, nokasaHHOM Ha pucyHke C.4, aHanusatop ¢ ycunutenem (IV) ycTaHOB/EH a ONacHOM 30He u nonyyaet
nuTaHWe oT MCKPo6e30NacHOro UCToUHMKa NuTaHus (1). BeixogHoN curdan nckpobesonacHoro ycunutens (ot 0 go 20 MA)
nogaetcs Ha uugukatop (1) v nnotrep (IN).

1 LLI

CrnoxeHue 3HaYeHunii Toka/HanpskeHns
MoacoeanHernHas uenb Ex Ib VB

Pa» 1.9 BT. Ua= 28,7 B, /0 = 264 MA
LO = 0,5 mI'H, CO m400 H®

O60o3HaueHns
1 — pucneTtyepckas: 2 — KOMMYTaLMOHHbLIA 3an: 3 — nnowajka (B3pbiBoonacHas 30Ha). 4 — MakcuMalibHble onepalnoHHO-NaccuB-
Hble 3HAYEHNA Ha UHAMKATOpe: NNHeliHble xapakTepucTukn 128. 133 MA. 0.4 BT, 5 — MaKkcuMasibHble ONepalnoHHO-NnaccuBHble 3Have-
HWA Ha 3anucbiBalleM ycTpoiicTBe: nuHeliHaa xapakTepuctuka 1 B. 31 MA. 10 MBT; 6 — MaKcuMasbHble 3HAYEHUA NS UCTOYHUKA
nutanua: Ex ibvB 15,7 8 . 100mA; 1,57 BT, L0i 1 mIH, COi650 M — npsamMoyronbHbie xapakTepucTUKN PeryNMpoBaHmus Toka 3N1eKTPOHM-
kn; 7 — aHanusatope ycunutenem (uckpo6esonacHoe o6opyaoBaHue)

| — McKPO6E30NaCHbI UCTOUHMK NUTaHUS. Il — uHavkaTop: [l —nnoTTep; IV —ycunutens

PucyHok C.4 — Mpumep coefnHEHNsI

AHanusatop — 3T0 UckpobesonacMoe 060pyf0BaHNE; UCTOYHUK NUTAHUSA, MHAMKATOP W NAOTTEP — CBA3aHHOe
o6opyAoBaHune B 3Ha4eHUUn, NpuHATOM B MOK 60079-11. MNpn HopmanbHOl paboTe TO/IbKO CeTeBOE NMTaHNe — aKTUBHbIN
VUCTOYHUK, @ UHAMKATOP M N0TTEP — NacCUBHbIE MCTOYHUKN. OAHAKO /19 OL,eHK 6€30NacHOCTY B Ka4ecTBe 6a30BbIX Npu-
HATbl CaMble BbICOKME BO3MOXHble 3HAYEHNA U3 CepTUdMNKaToB, OTHOCALLMXCA KO BCEM TPem yCTpoiicTBam B YC/0BUAX
HeuncnpaBHOCTHU.

MpeacTaBneHa cnepywouwana nuHpopmauma:

I VICTOYHUK NnuTaHuA

Bbixoa ¢ Buagom 3awutel Ex Ib UB

MakcumanbHble 3HaYeHUs:

U0= 15.7 B.
/0* 100 mMA;
PO = 1.57 BT;
La=1wMlH;

C, =650 HO.

MpsmoyronbHas BbIxoAHas xapakrtepuctuka (pucyHok C.1c).
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I uankaTop

Bxopg ¢ Bugom sawutsbl Ex it> HC

MakcumasnbHble 3HauYeHus.

no =12 B:

/0 =133 MA.

Po* 0.4 Br;

LO* 1.8 MIH;

Co = 1.4 mxo.

JlnHeliHan BbIxoAHasa xapaktepucTtuka (pucyHok C.l1a).

Il NMnotTep

Bxopg ¢ Bugom 3awmtbl Ex ib HC

MakcumasnbHble 3HaYeHus.

nom1B;

/a» 31 MA.

PO* 10 mBrT;

LO = 36 MmIH,

C, = 200 mk®.

JlnHeliHan BbIxoAHas xapaktepuctuka (pucyHok C.la).

Mpun ycTpolicTBe Lenu, kak nokasaHo Ha pucyHke C.4 1 B 3aBUCMMOCTU OT YC/IOBUIA HEMCMPaBHOCTYN B aHannsartope,
3HaYeHNA HanNpPsHKeHU 1 TOKOB MOTYT CKk1afblBaTbCA, Kak Noka3aHo Ha pucyHke C.2B. IHANBUAYasbHble XapakTepucTuku
1 Be CyMMapHble XapakTepucTukn Ana gobaBneHns HanpskeHWsa n Toka nokasaHbl Ha pucyHke C.5.

PucyHok C.5 — CymmapHble xapakTepucTuku uenu, npeactaBneHHol Ha pucyHke C.4

[na npoBepkn nckpobeszonacHocTn Ha pucyHke C.8b npefcTasneHbl CyMMapHblie XxapakTepucTukn, oTHocalmecs K
C/TIOXEHMNIO 3HAYeHUI HanpskeHna n Toka (nogrpynna VB. L = 0.5 mMIH) (pucyHkun C.6a un C.6b).

Yrnosasi Touka npu 18.7 B 1 100 MA Ha KPMBOI CNOXEHUS HAMPSHXKEHUS, OYEBUAHO, ABNSIETCA KPUTUYECKONM TOY-
KO — OHa pacnosioxeHa 6vxe BCero K 4onyCTUMOW MHAYKTUBHOCTU UCTOYHUKA C IPSAMOYTOMNbHO XapaKkTepuUCTUKOW, HO
He gocTuraeT ero. B aToll Touke focTuraeTca TeopeTMyeckn camoe BbICOKOE 3HauyeHne MOLLHOCTW, paBHoe 1.9 BT.

Mockonbky 06e pe3ynbTUpyloLLMe XxapakTepucTukm KOMGMHaLMN He nepeceKaloT KpUBble AONYCTUMON WHAYKTUB-
HOCTUN AN UCTOYHWUKOB C JIMHEWHOI M NPAMOYTOIbHOW BbIXOAHONM XapakTepucTukoil Ha pucyHkax C.6a n C.6b. pesynbTart
UCMbITaHWst 6€30MacHOCTV NOMOXUTENbHbIA. [INA MakcyManbHOro 3HayeHus HanpshkeHust (28.7 B) pesynbTupytouei
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XapakTepucTuKN a AaHHOM MpUMepe MakCMMasbHO A0NyCcTVMas eMKOCTb KOMOUHaL MM N3 Cepumn KpuBbIX Ha pucyHke C.6b
MOXeT 6bITb yCTaHOB/eHa Ha ypoBHe 400 H®. Ecnv npoBepuTb No Tabnuue AONYCTUMONA €MKOCTU B 3aBUCMMOCTU OT
HanpskeHua u rpynnbl 06opygoBaHus MOK 60079-11 3HauyeHme 28.7 B gns noagrpynnsl VIB. gonycTumoe 3HayeHue
emMKocTn b6yaeT paBHO 618 H® — TO eCTb OHO GyJeT Bbille YCTAHOBNEHHOTO 3HaveHns 400 HO.

1 MakcumanbHas WMHAYKTUBHOCTb ANS WCTOYHMKA C NMPAMOYrONbHOW XapaKTepUCTUKOIW: 2 — MakcumanbHas WHAYKTUBHOCTb ANA
UCTOYHMKA C NINHEHON XapakTepucTukoi

PucyHok C.6a — CnoxeHne 3HauyeHuii Toka

/0. MA

1 — MakcumanbHas WHAYKTUBHOCTb AN UCTOYHWKA C NMPAMOYTONbHOW XapakTepUCTUKOW# 2 — MaKcumManbHas WHAYKTUBHOCTb ANs
UCTOYHMKA C IUHEHON XapakTepucTukoi

PucyHok C.6b — CnoxeHue 3HaueHuii HanpsixeHus

PucyHok C.6 — CnoxeHue 3Ha4yeHuii Toka UM HanpshkeHus Ans npuMepa, NnpuBefeHHoro Ha pucyHke C.4
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MonyyeHHble 3HaYeHUss 4N KOMOMHaUUN cnegyloLme:

Moprpynna 11B

MakcumanbHble 3Ha4YeHns.

nos 28.7 B:

/o = 264 MA.

POB 1.9 BT;

Lg=0.5 m.

C0 B 400 H®.

Mockonbky B JAHHOM MNprYMepe NCKPOOB30IBCHbIE BXO/bl U BbIXOAbl CBA3aHHOr0 060py0BaHMA (MCTOYHMK NUTa-
HVA. MHAWKATOP W NI0TTEP) He UMetoT 3D EKTUBHBIX 3HAYEHWI MHAYKTUBHOCTY MU EMKOCTU, MakCUMasibHble 3Ha4eHus
€MKOCTU UMW UHAYKTUBHOCTM MOXHO MCNO/Mb30BaTh A/ UCKpo6Ge3onacHoro o60pyaoBaHus (aHanusaTop) u Ans coepu-
HUTesNbHbIX Kabenei.

C.5 Pesowme

Mpn NPOeKTUPOBaHNN 1 MOHTaXe N3MEePUTENIbHbIX N TEXHOMOTMYECKNX YCTAHOBOK B XMMUYECKOI N HedhTexnmmyec-
KO MPOMBILLIEHHOCTN YacTo 6biBaeT HeOO6X0ANMO KOMOVMHMPOBATb HECKO/IbKO CEepTUMMLMPOBaHHbIX eAnHNL, 060py0-
BaHNA C UCKPO6Ee30nacHbIMMN Lensamu.

MpaBwnna ycTaHOBKM, onucaHHble B MOK 60079-14. no3BOMAIOT pa3paboTunky, MOHTaXHUKY 1 OnepaTopy a/1ekTpu-
YecKoli yCTaHOBKM B OMacHOli 30He COCTaBNsITb Takne KoM6GUHaLMUWM Nog cOBCTBEHHYID OTBETCTBEHHOCTb, €C/N OCyLye-
CTBNIAAGTCA NPOBEpKa pacyeToM WAN M3MepeHnem 6e30macHOCT coeAnHeHus. MNockonbky onepatop 06bIYHO He umeeT
BO3MOXHOCTE ANA NpoBepKN U3MepeHnem (He umeeT HEO6XOAMMOro 060pyA0BaHNA), OH MOXET MPUMEHSTb NOAX0ANA-
wyto meToAunky pacueta. B MOK 60079-14 npeacTtassieHa MeTOAMKA, KOTOPAsA MOXET NMPUMEHATLCA TOIbKO B OTHOLLIEHUN
VNCTOYHUKOB C YNCTO INHENHbIM BHYTPEHHUM COMPOTUB/IEHWEM, HO flaXke 3TO He NO3BO/IAET BO BCEX C/y4Yasx NONy4uTb
6e3onacHble koHurypayun. OfHaKo Ha NpakTUke YacTo BCTPeYarTCAa UCTOUHWUKN C HENIMHEHBIMU XapakTepuctukamm n
[0 HaCTOSILLEr0 BPEMEHN KOMOUHALMIO TAKUX MCTOYHMKOB ObISI0 BO3MOXHO COCTaBUTb TOJIbKO C MOMOLLbIO MCMbITATe b-
Holi nabopatopuu.

B cBA3K ¢ 3TuM 6b11 paspaboTaH MeTof, KOTOPbI NO3BOMAET OLLEHUTL C MOMOLLbIO AuarpamMm 6e30macHOCTb KOM-
6uHaunmn ceTell, BKOYaOLWMX B Ce6a NMHeliHble N HeNMHeliHble Lenu. OnucaHHasa 34ecb MeToguka npruMeHrMa k 06opy-
posaHnuio nogrpynn 1B n MNC gna onacHoii 30HbI knacca 1.

OCHOBHas 4YacTb MeToAuKM — rpaduyeckoe CyMMMPOBaHME 3HAYEHWI BbIXOAHbIX XapakTePUCTUK NCNOMb3yeMbIX
nckpobesonacHbIX NCTOYHMKOB. Pe3ynbTupylolmne xapakTepucTuki 3aTemM Bbl4epUNBaOTCSA Ha COOTBETCTBYIOWEN guna-
rpaMmMe. N0 KOTOPOW MOXHO OLEHWUTb Pe3NCTUBHbIE, UHAYKTUBHbIE, EMKOCTHbIE Y KOMOUHWPOBAHHbIE Lenun (To ecTb Npu
0AHOBPEMEHHOW WHAYKTUBHON 1 eMKOCTHOI Harpy3ke). CyliecTBeHHOe NpeuMyLLecTBO 3TOV MeTOAWKM 3aknoyaeTcs B
TOM. 4YTO BCS MHhopmauus n npepesbHble YC0BUSA, OTHOCALLMECS K AAaHHbIM N0 6e30MacHOCTU, MOTyT 6biTb B3ATbl U3
ofHOW Anarpammbl. Heo6xoanMbIil KoaphuumneHT 6e3onacHocT 1.5 yxe npefycMOTPEH Ha AuarpaMmax.

C.6 Aunarpammbl

[Ounarpammy Ha pucyHke C.9 MOXHO CKONMMPOBATb Ha NPO3payHyld OCHOBY. MOXHO BblYEPTUTL CaAMOCTOATENIbHO
paccunTaHHble guarpammbl 418 CYMMbl 3HAUYEHWI HaNPsHKeHNA 1 TOKa W HaNOXUTb Ha pa3Hble NpejesibHble guarpaMmmbl
(B 06blYHOM MacwTabe) AN oueHkn. Huxe npuBefeHbl NpefesibHble gnarpaMmMbl B COOTBETCTBUU € Tabnuueih C.2 B
o6Lwem 1 B ONTUMWU3NPOBAHHOM MacluTabe.
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MakcuManbHas WHAYKTUBHOCTb [N UCTOYHWKA C NPSMOYTONIbHOW XapakTepucTUKoii; 2 — MakcumanbHas MHAYKTUBHOCTb ANs
UCTOYHUKA C NNHEWHOI XapakTepucTukoi

PucyHok C.7a — [uarpamma ans 3Hadyenus 0,15 mrH
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1— mMakcumanbHas WHAYKTUBHOCTb ANA I/ICTO‘-IHMKaCI'IpﬂMOyI'OI'IbHOVI XapaKTepI/ICTI/IKOVI. 2 — MakcuManbmMasauMAyKTUBHOCTb A/TAUCTOY-
HWKa C TMHENHOW XxapakTepucTukom

PucyHok C.7a — [Aunarpamma ansa 3HaveHnua 0,15 mIH (npogosmkeHune)
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MaKkcumasnibHasas UHAYKTUBHOCTb ANSA UCTOYHUKa C I'IpﬂMOeranOIZ XapaKTepMCTMKOﬁ 2 — MakcumanbHas WHAYKTUBHOCTL AnNA
UCTOYHUKA C NNHEHON XapakTepucTukoi

PucyHok: C.7b — [inarpamma fnsi 3Hadenus 0.5 MrH
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1— MakCMManbHas UHAYKTUBHOCTb N8 NCTOYHUKA C TPAMOYTONbHO XapakTepUCTUKON. 2 — MaKCUManbHas UHAYKTUBHOCTb ANANCTOY-
MUKa C NMHENHOW XxapakTepucTukoi

PucyHok C.7b — [lnarpamma ans 3HavyeHuns 0.5 mMI'H (npogoskexune)
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-+ MakcumanbHas WHAYKTUBHOCTb ANA UCTOYHWKA C NMPAMOYINbHON XapakTepPUCTUKON. 2 — MaKcUManbHas WHAYKTUBHOCTb ANS
UCTOYHMKA C NMHEHO XxapakTepucTnkoi

PucyHok C.7c — funarpamma Ana 3HavyeHnsa 1 mrH

31



FOCT P M3K 60079-25—2012

) — MakcumanbHas UHAYKTUBUOCTLANS NCTOYHMKA C NPAMOYTONbHOI XapakTepuCcTUKOi; 2 — MakCublanbMaanM/AyKTUBMOCTbANA UCTOY-
HWKa C TUHENHO xapaKkTepucTukoi

PucyHok C.7c — [uarpamma Ans 3HaueHus 1 MMH (NpogoskeHue)
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1 m- MakcumasnbHas UHAYKTUBHOCTb ANA UCTOYHUKA C npﬂmoyroanoﬁ XapaKTepMCTMKOﬁ; 2 - MakcumanbHas WHAYKTUBHOCTb ANA
NCTOYHMKA C NNHEWHOW XapakTepucTuKoi

PucyHok C.7d — [uarpamma ansi 3HauyeHusi 2 MIH
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1 — MaKkcuManbHas UHAYKTUBHOCTb ANA UCTOUYHMKA C NPAMOYTONbHO XapakTepPUCTUKON: 2 — MaKcUblanbUaasNHAYKTUBHOCTb ANANCTOY-
HWKa C TMHENHO xapakTepucTukoi

PucyHok C.7d — [Anarpamma ans 3HadyeHus 2 MIH (npogonxexHue)
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MaKkcumasibHass UHAYKTUBHOCTb AN1A UCTOYHUKaA C I'IpﬂMOerﬂbHOIZ XapaKTepMCTMKOﬁ 2 — MakcumanbHas WHAYKTUBHOCTbL AnNA
UCTOYHUKA C NNHEHON XapakTepucTnkoi

PucyHok C.7e — [uarpamma fansi 3HauyeHusi 5 MIH
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} — MakcumanbHaf UHAYKTUBHOCTb A1 UCTOYHUKA C ﬂpﬂMOyI’OﬂbHOﬁ XapaKTepVICTVIKOﬁ. 2 — MakcumanbHas WHOYKTUBHOCTb ANAUCTOY-

36

HU«ac NMHellHO XxapaKkTepucTuKkoi
PucyHok C.7e — [inarpamma Ana 3HavyeHuss 5 mI'H (npogomkeHune)

PucyHok C.7 — [uarpamma ¢ npefefibHbIMU KPUBLIMY /151 XapakTepucTUKN YHUBEPCaNbHOTO
McTOYHUKa — nogrpynna McC
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MaKkcumasibHass UHAYKTUBHOCTb AN1A UCTOYHUKaA C I'IpﬂMOerﬂbHOIZ XapaKTepMCTMKOﬁ 2 — MakcumanbHas WHAYKTUBHOCTbL AnNA
NCTOYHMKA C NNHEWHOW XapakTepucTuKoi

PucyHok C.8a — [uarpamma ans 3Havyenus 0,15 mru

37



FOCT P M3K 60079-25—2012

1— MakCMManbHas UKAYTTUOMOCTbAaNs UCTOYHWKA C MPAMOYTONbHON XapakTepuCTUKOi. 2 — MaKCUblaNbHAANHAYKTUOKOCTbANANCTOY-
HWU»a C TMHellHO XxapaKTepucTuKkoi

PucyHok C.8a — [narpamma ans 3HaveHus 0.15 mIH (npogoskeHune)
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MakcumasnibHass UHAYKTUBHOCTb ANSA UCTOYHUKA C I'IpﬂMOerﬂbHOﬁ XapaKTepMCTMKOﬁ; 2 — MakcumasnbHas WHAYKTUBHOCTb ANA
UCTOYHMKA C TUHEWHON XapakTepPUCTUKO

PucyHok C.8b — [inarpamma gns 3Havyenmsa 0. 5 MM
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1 — MaKcumanbHas MHAYKTUBHOCTb ANA UCTOYHWKA C NMPSAMOYTONbHOW XapaKTepUCcTUKON: 2 — MakcumanbHas WHAYKTUBHOCTb
ANA UCTOYHWKA C NIMHENHOW XapakTepuCcTUKO

PucyHok C.8b — [inarpamma ansa 3HaveHuns 0, 5 MIH (npogomxexue)
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MakcuManbHas WHAYKTUBHOCTb ANA WCTOYHWKA C MPAMOYFONbHON XapaKkTepUCTUKON; 2 — MakcuManbHas UHAYKTUBHOCTb
ANS UCTOYHUKA C NUHERHON XxapaKTepucTukoi

PucyHok C.8c — [unarpamma Ana 3HavyeHna 1 mrH
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1— MakcumanbHas WHAYKTUBHOCTb AN UCTOYHUKA C I'Ip;lMOyI'OI'IbHOﬁ XapaKTepMCTMKOI‘/‘I;Z — MakcumanbHaa UHAYKTUBHOCTb
ANA NCTOYHUKA C NUHEWHON XapaKTepucTukoi

PucyHok C.8c — [narpamma Ansa 3Havenms 1 mIH (NnpogosmkeHne)
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MaKkcumManbHas WHAYKTUBHOCTb [N1A MCTOYHWKA C NPSAMOYTONIbHOW XapakTepucTUKOW: 2 — MakcumanbHas MHAYKTUBHOCTb ANA
UCTOYHMKA C NTNHEHON XapakTepucTukoi

PucyHok C.JkI — Auarpamma ans 3HaveHus 2 mrH
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} — mMakcumanbHas MHAYKTUBHOCTb ANA UCTOYHWKA C NMPSAMOYTONbHOW XapaKTepUCTUKON; 2 — MakcumManbHas WHAYKTUBHOCTb
ANA UCTOYHWKA C NIMHENHON XxapaKTepucTukoi

PucyHok C.8d — [inarpamma Ana 3HavyeHus 2 mIH (NpofomkeHune)
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MakcumManbHas WHAYKTUBHOCTb NS UCTOYHWKA C NPSAMOYTONbHOW XapakTepucTUKOW 2 — MakcuManbHas MHAYKTUBHOCTb AN
UCTOYHMKA C INHEHON XapakTepucTnkoi

PucyHok C.8e — [lnarpamma gns 3HayeHua 5 MM
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1 -m MakcumanbHas UHAYKTUBHOCTb A1 UCTOYHMKA C I'IpSlMOyI'OI'IbHOﬁ XapaKTepMCTMKOIZ. 2 — MakcuManbHaa UHAYKTUBHOCTb
ANA UCTOYHMKA C INHEWHOW XapakTepucTukoi

PucyHok C.8e — [jnarpamma fns 3HauyeHusi 5 MIH (NTpogonxeHne)

PucyHokC.8 — [lnarpamma cnpegenbHbiMU KpUBbLIMU L5 XapakTePUCTUKA yHUBEPCANbHOTO UCTOYHUKA — nogrpynna |IB
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MpunoxeHne D
(o6a3aTenbHOE)

MpoBepka NapameTpoB MHAYKTUBHOCTHU

Ha pucyHke D.1 npefctaBneHa aHanusvpyemas cucrema.

A, — cob6CTBEHHOE COMPOTUB/IEHME KATYLKW WHAYKTUBHOCTU. ECnM cONpoTWBAEHUE KaTyLKU WHAYKTUBHOCTMW
[l0NO/THEHO Pe3nCTOPOM, TO 3TOT PE3nCTOP A0/KEH COOTBETCTBOBATL TPe6OBAHUAM K HEMOBpexXjaeMoMy pe3ncTopy.

RO — BbIXO4HOE CONPOTMB/IEHVE NIMHEHOTO UCTOYHMKA NUTaHUA, TO ecTb nolla.

Ecnu 3HaveHue L. meHblle LO, TO B kayecTse [ONYyCTUMOro 3Ha4eHnsi UHAYKTUBHOCTU Kabens MoXeT 6bITb NpUHATa
pasHOCTb 3TUX [BYX 3HA4YEHWiA, N cuctema byaeT NpueMsemon.

Ecnu 3HayeHune 4./A, MeHblle [0NYyCTUMOro 3HavyeHusi LdRo Ana MCTOYHMKA NUTaHusA, cuctema npuemsema u
fonycTumbiM cooTHoweHnem L/Aana kabens octaetcs LOIRO.

MpumeuyaHue 1— ECAW B MCTOYHNKE NUTAHUSI NCNOML3YETCA TOKOOTPAHUUMTENbHBIN PE3UCTOP CAMOT0O Masio-
ro HOMUHAasa, AONYCTUMOrO COT/IACHO Tab/nLe AOMYCTUMbIX 3HAYEHMI TOKA KOPOTKOTO 3aMblKaHWUsi B 3aBUCUMOCTU OT Ha-
NPSKEHWS1 W Tpynnbl 060pyAoBaHua U3 cTaHgapta MK 60079-11. To 4ONYCTUMYKO MHAYKTMBHOCTb kabens Heo6xoaumo
paccuuTbiBaTh, 06513aTE/ILHO NPUHUMAsi BO BHUMAHUE CONPOTUBNEHME Kabens v cumtast LO paBHbIM Hysio.

Ecnun nHaykTMBHOE 060pyAoBaHNe He oTBevaeT Kakomy-nnbo n3 aTux AByx TpeboBaHuii, HE06X0ANMO NPOBECTYU
6onee rny6okunii aHann3 cnegywmnm o6pasom.

onpeennTb 3Ha4YeHWe Toka, KOTOpbI/i NpoTekaeT yepes KaTylWwKy UHAYKTUBHOCTW. B uenu, npueefeHHoR gna npu-
mepa. — 310 / = UJ(Ra ¢ 4,).

YMHOXWTb 3TO 3Ha4eHne Toka Ha 1.5. n. nICnonb3ysa KpuBble UHAYKTUBHOCTU, NpuBeAeHHble B MOK 60079-11. cooT-
BETCTBYIOLLME AAHHON rpynne 060pyAoBaHus, onpefennTb MakCMaabHO AO0NYyCTUMOE 3HaYeHne UHAYKTUBHOCTM Lmax.

Ecnun 3HayeHne Lmex HUXe, YeM 3HaYeHne MHAYKTUBHOCTMW KaTyliku  Torfa uenb Henpuemaema.

Ecnu 3HayeHne Lmax Bbilwe, Yem 1,. Torga A4onycTumoe 3HavyeHne UHOYKTUBHOCTU kabens Lc paBHO MeHblueMY U3
[ABYX 3HauyeHuit (Lmax— £,) unm LO.

Mpn Heo6xo04MMOCTU MakCMMasibHOe COOTHOLEHWE WHAYKTUBHOCTM M CONPOTUBNEHUA Kabens, KOTopblli MOXeT
6bITb NOAKNOYEH Kcucteme (LcIRe), MOXeT 6bITb BbIYMCEHO MO NPUBEAEHHOW HUXe hopmye. dTa hopMyna yuutbiBaeT
KoappumumneHT 6e3onacHocTu 1.5 No TOKy, 1 OHa He A0/KHA NPUMEHATLCA, ecnun C, 4N5 BbIXOAHbIX 3aXUMOB 060pyAoBa-
HuA npesbiwaeT 1% CO.

lc 8eR*(642e292 -72L)el)l2 o .o
R¢ 4.5U1

rAe € — MWHUManbHas 3Heprus BocniameHeHus nckpoobpasylolero mexanmsma. (4x), ons
- o6opygoBaHus rpynnbl I: 525 MkX;
- o6opyaoBaHus noarpynnsl NA; 320 mMkx.
-060pynoBaHusa noarpynnsl VB: 160 MkX;
- o6opygoBaHua noarpynnel MNC: 40 MkX;
R — obuwee conpotuBnenune uyenu (/20 ¢ R{). Owm;
U0 — makcMManbHOoe HanpsXeHue pa3oMKHyTol uenu. B;
L — obwasa MHAYKTUBHOCTb Lienn (J., + BHYTPEHHAA UHAYKTUBHOCTb UCTOYHMKA MUTaHMSA). TH.
[onycTumoe 3HayeHne cooTHoweHns LcRc ans kabens cucteMbl — MeHbLUEe U3 ABYX 3HAYEHUl paccuYMTaHHOro
3HaYeHUsa n 3HavyeHnsa cooTHoweHna LOIRancToyHnka nuTaHuns.

MpumeyaHue 2—Tpu onpesesieHny TeMNepPaTypHOro Knacca Takoil KaTywku WHAYKTUBHOCTU MPUHUMALOT,
UTO COMPOTMB/IEHUE KATYLIKM NagaeT 40 3HAYEHUs, 06ECNEeUNBAIOLLEr0 MaKCUMA/bHYO nepegady MOLHOCTM.
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f —cBsfizaHHOe 06opyaoBaHNe; 2 — napamMeTpbl UHAYKTUBHOCTM

PucyHok 0.1 — TunuuHas UHAYKTUBHAsS LeMb
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MpunoxeHne E
(cnpaBoyHOE)

BO3MOXHbIl d)OpMaT CXeM B TeXHU4YeCKoOM onncaHnn CNCTemMbl N YCTAHOBOYHbIX qepTex(eﬁ

HasHauyeHne HacTosALero NpUAoXeHns — MOSICHEHME WHPopMaL UK, KoTopas paccmaTpuBaeTCa Kak Xenatesb-
Has npy NOArOTOBKE CXEM TEXHWYECKOro ONUCaHns CUCTEMbI, Kak NokasaHo Ha pucyHke E.1, 1 yCTaHOBOUHbIX YepTexeil,
Kak nokasaHo Ha pucyHke E.2. Ero Lenbio He ABNSeTCA NPOABMKEHNE CneunanbHOro dhopmara 418 3TUX CXeM U PUCYHKOB
WY yKa3aHue Ha TO. YTOo Apyrue MeToAbl XpaHeHns nHpopmaunm merHee acpdekTusHbl. Mpumep 6bia BbiIGpaH cneunanb-
HO BCEACTBME €ro CIOKHOCTU 1 MIIOCTPUPYeT NOYTN BCe acnekTbl NPOEKTUPOBaHNA cucTeMbl. B 60nbluMHCTBE cnyYa-
€B YC/I0BMSA NMPUMEHEHUSI 3HAYUTENbHO NPOLLe, YeM yKa3aHo, U BKIOYAT B ceba 04VH gaTunk n nHTepdeiic.

Brnok-cxema cofepxXuT BClo MHopMaLuio, Heo6xoAnMyo ANs NOATBEPXAEHUS cTaTtyca CUCTeMbl U NpoBeAeHUs
OLLeHKW, OnNncaHHo B NnpunoxeHuax A v B. NMprMeyaHne o TepmomeTpe CONPOTUBAEHNA NOATBEPXAAET, YUTO 3TO NpocToe
anekTpoo6opyaoBaHue, U ero TemnepaTtypHbIii knacc onpegensieTca fokanbHol TemnepaTtypoit npouecca. Heygosnet-
BOPWTENbHbIV pe3ynbTaT UCNbITaHUS CONPOTUB/EHNA n30nAuun Hanpsxennem 500 B o3HauaeT coefuHeHue c 3emneii B
3TOV TOUYKE M NO3TOMY OT ra/ibBaHN4YECKOTo pa3feneHns BHYTPU AaTyrka 3aBUCUT, BbIMOHAOTCA N1 TpeGoBaHus 3a3eM-
NeHns TONbKO B OAHOI Touke.

JaTunk — 3To cepTUMLMpPOBaHHbI NPMG0OP € ykasaHHbIMM napameTpaMmy 6e30MacHOCTU, onpeAeneHHbIMU ANs
BXO/JHbIX COeUHeHNIi TepMoMeTpa CONPOTUBEHNA 1 BbIXOA0B OT 4 0 20 MA. BXxofHas eMKOCTb /WLb HE3HAYNTEIbHO
M3MeHseT AONYyCTUMYI0 eMKOCTb kabens, JONyCTUMbIA Ananas3oH TemnepaTtypbl o6ecneynBaeT BO3MOXHOCTb MOHTaXa
faTumka Ha pasHbIX YacTAX YCTAHOBKM.

FanbaaHnyeckun pasfeneHHblii UHTepdeinc NMeeT YeTKO onpejeseHHble BbIXOAHbIE NapaMeTpbl, KOTOPblie UCMOb-
3yl0T ANS onpefeneHns JonycTUMbIX napameTpoB kabens. OrpaHuumBatowmnii napameTtp ka6ens — eMKocTb kabens
80 H® — BbIAENAT B NPYMeYaHUn Noj HOMepom fokyMeHTa. [nsa rpynnel VIB gaH anbTepHaTUBHbIA napameTp, Tak kak
OH MOXeT 60/blle NOAXOAWTb ANA CNeunasnbHOro cayyas NnpYMeHeHus.

YcTaHOBOYHbIN YepTex npefHasHayeH A9 NPpUBEAEHUS onucaTeslbHOl CXeMbl CUCTEMbl B COOTBETCTBUE C Tpebo-
BaHMAMMN KOHKPETHOW ycTaHOBkuW. [pegnonaraetcs, YTO TEXHUKY-MOHTaXKHUKY HE06X04MMO NpefocTaBuTb NPaBUbHO
CNPOEKTUPOBAaHHYI0 MHDOPMALMIO A1 OCYLLECTB/IeHNA MOHTaxa. MOHTaXHMKY NoTpebyeTcs onucatenbHas cxema cuc-
TeMbl TO/IbKO B C/ly4aB, €C/IN Y HEr0 BO3HUKHYT COMHEHMWS B COOTBETCTBUM YCTAHOBKM TpeboBaHWAM. B ycTaHOBOUHOM
yepTexe [JOMNOSTHUTE/IbHO noka3aHa coefjMHUTeNbHanA kopobka v onpefesieHbl KOHKPeTHble kabenu 1 BBOAbI, KOTOpble
Heo6Xx0AMMO 1CnoMb3oBaTb. B gaHHOM ciyyae OHM COOTBETCTBYIOT COr/lacoBaHHbIM CTaHjapTam npeanpusTus, yAoB-
NeTBOPSIOWMUM COOTBETCTBYIOLWMM Tpe6oBaHNAM. YKa3aH TeMnepaTypHblii knacc TepMomeTpa CONpoTUBAEHNUA U AaHbl
cneymanbHble MHCTPYKLUM NO COEAMNHEHNIO Kabe bHbIX 3KPAHOB. YPOBEHb MHhopMaLMK Ha YepTexe [O/HKEeH OblTb fOC-
TaTOYHbIM ANA NPOBEAEHNS NOCneyLWwmnx NpoBepok.

B HacToAwWeM NpuaoXeHun nokasaH TOMbKO OfAWH MeToa npefcTaBneHns nHgopmaymn. OcHoBHoe TpeboBaHue
COCTOWT B TOM. YTOObI TEXHUYECKOE OMUcCaHue CUCTEMbI COAEpPXano BCo MHhopmaLuuio, NO3BONAKLWYIO cobpaTtb gocTa-
TOYHO 6€30NacHy0 CUCTEMY. YCTAHOBOUHbI/ OKYMEHT AO/HKEH COAEpXaTb HE06X0AUMY UH(OPMaL Mo, obecneunBar-
yto 6e3onacHyto yCTaHOBKY KOHKPETHOro BapuaHTa JaHHOW| cucTeMbl B KOHKPETHOM MecTe.
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MpunoxeHune F
(cnpaBoyvHoOe)

MofaBneHHO NOPCHaNPSXCHUI B uCKpobe3onacHon uenu

F.1 O6wue TpeboBaHua

HacTtosuwee npunoxeHne nodacHAaeTt BO3MOXHbIA BUA 3alunThbl VICKp0663OI'IaCHOI7I uenu ot nepeHanpﬂ)KeHw?l, BbI3bl-
BaeMbIX 61M3KUM rpo30BbIM paspsafoM. STOT BUA 3aLLNTLI NTPUMEHAETCA TO/IbKO B TOM C/lyYae, eC/iv OL,eHKa CTENeHN BEPO-
ATHOCTU TPO30BOro paspdaga u I'IOCI'Ie,qCTBVII7I Takoro cob6biTMA nokasbiBaeT, 4TO 3auuTa HeOGXO,qI/IMa. I'Ipvlmep
NWNNKCTPUPYET BbINO/IHEHNE OUEHKM, 3TO HEe eMHCTBEHHO BO3MOXHO€E pelleHue.

F.2 3awuuiaemas yctaHoska

Ha pucyHke F.1 nokasaHa TUnosas yCTaHOBKa, B KOTOPOiA HeliTpanb HanpsiMyto NofCcOoeNHEHa K NnacTuHe 3a3emne-
HuA. lonyckalTcsa gpyrue cnocobbl 3a3emnenus. latunk Temnepatypbl BXOAUT B KNeTky ®apajesn B pe3epByape, coaep-
xavliem nerkopocnnameHsiolieecs sew,ectso ConpoTMBAEHWE HYyBCTBUTENLHOIO 3/1eMeHTa npeobpasyeTcs B TOKOT 4 0
20 MA npeobpasoBaTesieM C BHyTPeHHel n3onsuneid. 3ToT TOK 3aTem NojaeTcs B CETb C KOMMbIOTEPHbIM BBOAOM Yepes
ranbBaHMuYecknii pasbeguHuTens. KombuHaunio pasbeguHuTens, npeobpasosaTens u YyBCTBUTENLHOIO 3/1eMeHTa che-
[yeT oLeHuBaTb Kak MCKpO6e30nacHylo CUCTEMY, N UMEHHO 3Ty CUCTEMY OLeHMBAIOT @ npunoxeHun E.

F.3 BpoCKM HanpshXeHus, Bbi3biBaeMble FPO30BbLIM Pa3psijom

OAVH 13 BO3MOXHbIX CLleHapueB TakoB: TPO30BOIi paspsy nonajaeTt B pesepByap B Touke X W o6pasylouimiics B
pesynbTaTe TOK pacnpocTpaHseTcs Yepes 0CHOBaHWEe pe3epByapa v 3KBUNOTeHUUaIbHOE CoeUHEeHNe yCTaHoBkKU. Mepe-
X0fiHOe HanpskeHue (06bIYHO — 60 KB) NosBNASETCS MeXy BepXHell YacTbio pesepByapa X 1 K1emMMoil 3a3eMIeHNs KOM-
nolotepa «0» BOMLT Y. lNepexofHoe HanpsbkeHue BbI30BET Mpo6GOii B rasibBaHUYECKOW pasBs3ke U M30MsALMK
npeo6pasoBaTesis U MOXET cOo3AaTb GOKOBYIO BCMbILLKY B NApOBOM MPOCTPAHCTBE pe3epByapa C BbICOKO BEPOSTHOCTbIO
B3pbIBa.

F.4 Tpodunnaktnyeckne mepbl

OrpaHnunTeb NepeHanpPsXXeHNss MOXeT GbITb YCTAHOB/IEH HA PE3epByape, YTOObI 3aWUTUTL U30IALMI0 AaTUMKa W.
TakuMm o6pasom, npegynpeanTs NosBAEHNE pasHuLibl NOTeHUManos BHYTpK pesepyapa. OrpaHninTens nepeHanpsxeHus
COeAMHSIETCS C pe3epByapoM, YTOGbI 3alWnTuTb kneTky ®apajgesi. MHOr03/1EMEHTHbIA OrPaHNYUTENDb NepeHanpsXeHus
orpaHuynBaeT U3MeHeHne HanpskeHus (60 B) 0 yPOBHS, KOTOPbI MOXeT GbiTb S1EMKO NOT/OLWEH U3onauueit gatyvka.

BTOpoii paspsgHUK 415 3aLUThl OT aTMOCHEPHbIX NEPeHaNPsXXeHN HE0BX0ANM 418 NPefyNPEXAEHNS NOBPEXae-
HWii ranibBaHNYeCcKo pa3BA3KM N BXOAHbIX Lieneli kKoMnbloTepa. STOT pa3psAHINK 06bIYHO YCTaHaBIMBAIOT BO B3pbiBO6E30-
NnacHoii 30He 1 MOAKMYAIT, KaK ykasaHo. MepeHanpsixeHne o6LLero Buaa Ha pasbeAnHUTENE HE BbI3OBET MEpPErpysku
M30M1AUMN B rafibBaHN4YeCcKoll pas3ssike.

Cuctema He sBNSIeTCA UCKPOGE30NacHOh Npu NepexofHOM HanpsXKeHUU, BbICOKME 3HAUYEHUS TOKA W HanpshKeHus
OTCYTCTBYIOT B Hanbosiee onacHbIX MecTax BHYTPU pe3epByapa W MPUCYTCTBYIOT B OTHOCUTE/IbHO Ge30MacHoOM MecTe
HaXOXAEHNS COEAUHUTENBHbIX Kabeneii.

Cuctema He Hanpsimyio 3asemsieHa B fiByX TOUKax, U BO BpeMsi NepexoHoro npouecca ypaBHUTENbHbIA TOK CNOCO-
6€eH BbI3BaThb BOCMnaMmeHeHue. OHaKo BYC/NIOBUAX HOPMasIbHO PaBoThbl HENPSMbIE 3a3€M/IEHUS He IBNSIHOTCS TOKONPOBO-
AAWMMU. 1 TpeByeTca 0CTATOYHO BbICOKOe HanpshkeHue (120 B) mexay 3a3eMNSIOWUMU COEAUHEHNSMU CeTell 3aluThl
oT aTMOCEPHbIX NEPEHANPSIKEHWIA, 4TOBbI NOSIBUNCS 3HAYNTENbHbIV TOK. TakoB HANPSHXKEHWE HE O/MKHO CYLLeCTBOBATh B
TeyeHne NPOoAOC/IKUTENLHOTO Neproja BPEMeHMW, NO3TOMY CeTW [0CTaTOYHO Ge3onacHsl.

F.5 MopTteepxpawoLwas AOKyMeHTauns

Heo6x0AMMO BHECTU U3MEHEHUSA B TEXHUYECKOE ONUCAHNE CUCTEMBbI, YTOGbI OHO BK/tOYA0 BCebs UMetoLmecs cetm
OorpaHuyYeHns nepeHanpsixeHus. Vx geiicTBue B HOpMasibHbIX YCN0BUSIX paboTbl OMKHO 6bITh NPOAHAIM3NPOBAHO C yye-
TOM WX COOTBETCTBYHLLMNX XapakTepUCTUK, KOTOPblE MOTYT BKOUYATb B C€65 HEGO/bLINE 3HAYEHNSA eMKOCTU U UHAYKTUB-
HoCTH.

Heo6xoAMMO 3anncaTtbi OLEHUTL HENPSIMOe 3a3eMJIeHne B iBYX TOUKax 1 npeacTaBuTb napameTp NpuemMeMocTy.

F.6 fononHuTenbHas 3awuta

Tam. rge rpo3oBble paspsfbl CUMTalOTCA 3HAUNTENIbHOM NPo6aeMoii, crnefyeT pacCMOTPETb BO3MOXHOCTb YCTaHOB-
KU OrpaHMunTensi nepeHanpskeHuin Ha CeTeBOM WCTOYHMK MUTAHUSI CUCTEMbl KOHTPOJIbHO-W3MEPUTE/IbHBLIX MPUGO-
poB. BCMAECKU HanmpsiKeHWst B CeTU MOTyT HapywuTb rafibBaHWUYeCKylo pasBs3Ky WCTOUHMKA MUTAHWS WAU Lenw
curHana ynpassieHusi. Hekotopas cTeneHb 3aliuuieHHOCTM 3a/10KeHa B TPe60BaHMsAX 0 COOTBETCTBUM CTaHAAPTaM K 3/1ek-
TPOMarHUTHOWCOBMECTUMOCTM. HO 3TOTOHEA0CTATOUYHOA/A GOMbLUMHCTBA C/lyYaeB NnepeHanpshkeHuit, Bbi3BaHHbIX TP0O30-
BbIMU paspsifamu.

MoA06GHLIM 06pa30M Ha APYTMX BO3MOXHbIX MyTAX NonafaHus rpo3oBbiX pa3psifoB B CUCTEMY JO/MKHA BbiTb NOCTaB-
fIeHa 3almMTa OT NepeHanpskeHui.
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1 < npeo6pasoBaTeNib; 2 — OrpaHNYNTEeNb NepeHanpsaXxeHuii; 3 — 3asemnsiolWwas nepeMblyka; 4 — ceTeBoe NuTaHue; 5 — rafibBaHu-
yecknit pasbeaNHUTENb; B — 3KBUNOTEHUMANbHOE COeNHEHNE; 7 — NOoJaBUTeNlb CUTHANOB; 8 - KaHan nepejayun AaHHbix: 9 -- ceTe-
Boll hunbTp-nogasuTens; 10 — o6l mMBKa pesepByapa; 11 — kopnyc npuéopa

PucyHok F.1 — Tpe6oBaHus K 3al4uTe OT NepeHanpskeHuil B KOHType npuéopa
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Mpunoxexue G
(o6a3atenbHoe)

McnbiTaHne 3nekTpuyYecknx napameTpoB kabenew

G.1 O6uwwne Tpe6oBaHUA

B HacCTOALEM NPUNOXEHUN NPUBEAEH METOA UCMbITAHWUSA 3/TIEKTPUYECKUX NapamMeTpoB kabeseil, B TOM yucie MHO-
TOXW/bHbIX. MPefHAa3HAYEHHbIX AN1F NPUMEHEHUS B UCKPOGE30NACHbIX 3/IEKTPUYECKNX CUCTEMAX.

G.2 BbINONHEHWE N3MEPEHUA

WNHAYKTMBHOCTL M eMKOCTb kabens cnegyeT M3MepaTb C NpyMeHeHMeM npm6opos vactoToit (1t 0.1) Ky u Tou-
HocTblo £ 1%. ConpoTuBneHune kabensa cnefyeT n3mMepsiTb Nprbopamu NOCTOAHHOTO TOKa C TOYHOCTbIO I 1 %. Mpuemne-
Mbl pe3ynibTaTbl, NONyYeHHble NS NpeAcTaBUTeNbHOro obpasua kabens MUHUManbHOW ANnHO O M. i3mepeHus cnepy-
eT BbINOMHATL NpU TemnepaType okpyxatoweli cpegbl ot 20 ‘C go 30 °C.

MpumeuyaHue — MpubOPbI 418 U3MEPEHUS UHAYKTUBHOCTW JOMXHbI 6bITh CNOCOGHLI HOPMA/IbHO BbINOMHATL
M3MepeHne HU3KON MHAYKTUBHOCTW MPU 3HAUNTE/IbHOM COMPOTUB/IEHUN.

Korga aTo npakTuyeckn BbIMOJIHUMO, C/lefyeT OCYLLeCTBAATb U3MEPEHMS BCEX BO3MOXHbIX KOMOMHAaUW Xui.
KOTOpble MOTYT BO3HUKHYTb B pe3y/nbTaTe pa3MblKaHUsi UM 3aKopadunBaHus pa3fenbHbiX KOHLOB Kabeneil. Makcumanbs-
Hble 3MEepPEeHHbIe 3HAYEeHUSI eMKOCTU, MHAYKTUBHOCTH M OTHoweHnsa UR cnedyeT ncnonb3oBaTb Kak napameTpbl kabens.
Mpu HanMuMM GONbLLLOTO YMCNA XWUN U3MEPEHUS cneayeT BbINOMHATL TO/IbKO HA NpeAcTaBUTe/IbHOM 06pa3le KOMGUHa-
LUK XKW/, KOTOpas co34acT caMble BbICOKME 3HAYEHUS WHAYKTUBHOCTW U EMKOCTM.

MakcumasnbHy eMKoCTb kabens cnegyeT onpeaensats Npu pasMblkaHUW yY4a/leHHOT0 KoHLa Ka6ens u namepeHun
€MKOCTU KOMOMHauNiA NPOBOAHUKOB 1 3KPAHOB, KOTOPbIE AA0T MaKCHMaslbHY €MKOCTb. Hanpumep, ecnv BbINOMHAKT
N3MepeHus B ABYXXWUbHOM 3KpaHMPOBaHHOM kabene, camoe BbICOKOE 3HauYeHue, BepoATHO, byfeT onpeaeneHo Mexay
XWNol, NofACOeANHEHHOW K 3KpaHy, U ApYroi xunoii. To. YTO 3TO caMoe BbICOKOE 3HAYeHWe eMKOCTH, CreflyeT noaTBep-
ONTb 3MepeHreM APYroil KOMOGMHALNUY XU U aKpaHa.

MakcumasnbHy UHAYKTUBHOCTbL CielyeT onpeaensts, COe4MHUB BMECTE Y a/leHHble KOHLbI ABYX XU, pa3feneH-
HbIX HanboNbLWKM paccTosHnem. ConpoTMBEHNE NOCTOAHHOIO TOKa 3TOW Lenun ABASeTCS CONPOTMBAEHNEM, NCNOMb3ye-
MbIM ANS1 pacyeTa oTHoweHns UR kabens.

Ecnu kabenb cnabo 3akpenseH, MUHUMYM JecsATUKpaTHble crnbaHne u 3akpyuymBaHue Kabens He AO0/KHbI Bbl3bl-
BaTb M3MEHEHMA NapaMeTpoB kabensa 6onee yem Ha 2 %.

Mpy BbINOIHEHUW 3TUX U3MEPEHUI He cnefyeT yuyuTbiBaTb KOMOUHALMIO NOBPEXAEHWUA, B pe3ynbTaTte KOTOPbIX
OTAeNbHble MPOBOAHUKN MOTYT COeAMHUTLCS Noc/efoBaTesibHO, 3Ha4YMTENbHO YBENNYNB ANVHY kabeneii. Mpu namepe-
HUM €MKOCTM NH06ble 3KpPaHbl UM HEUCNOb3YEMbIE XUMbl JO/MKHbI ObiTb COEMHEHbI BMECTE W MOAK/IYEHbI K OHON CTO-
pOHe Lenu, Ha KOTOPOWA BbINOMHAT U3MEPEHUS.

G.3 MHOroXxunbHble kKabenu

G.3.1 O6uwure TpeboBaHUA

Ecnv npoBOAHUKM AAaHHOI MCKPOGE30MNacHOM Lenu Uan Lenu ¢ orpaHUYeHHol aHeprueli YeTko naeHTUuuLMpoBa-
Hbl B MHOTOXW/bHOM Kabene, cnefyeTt yuyuTbiBaTh TOMIbKO NapameTpbl kabenei, oTHOCALMECS K STUM NPOBOJHUKAM.

G.3.2 MHOroxunbHble kabenun Tuna A

Ecnu Bce NpOBOAHWUKM B LlenNu 3aliullieHbl O4HUM 3KpaHoM, cnefyeT paccMaTpuBaTtb TO/IbKO COEANHEHUS MexXay
3alMLLLEeHHbIMY 3KPAHOM MPOBOAHUKAMMN U 3TUM 3KpaHOM. ECciv NpoBOAHMKN 3alULLEeHbl HECKO/IbKUMUN 3KpaHamun, name-
peHue cnepyeT OCyLLeCTBNATb, UCNOMb3Ysi BCE COOTBETCTBYIOLME NPOBOAHUKM NOA COOTBETCTBYHOLWMM 3KPAHOM.

G.3.3 MHoOroxunbHble kabenu Tuna B

Ecnv npoBOAHMKN B KOHKPETHOW Lieny MoryT 6biTb YHeTKO NAEHTUULMPOBAHbBI, U3MEPeEHMe cneAyeT OCyLeCcTBAATb
TONIbKO Ha 3TUX NPOBOAHUKaxX. Ecnn yeTkas ngeHtTudunkauma npoBoAHUKOB HEBO3MOXHA, cnefyeT pacCMOTpeTb BCE BO3-
MOXHble KOMOUHAL MU NPOBOAHWNKOB B JJ@aHHOI MCKpOo6e3onacHo! Lenw.

G.3.4 MHoroxumnbHble kabenun Tuna C

MN3mepeHus cnefyeT OCyLWeCcTBNATL Ha BCEX NPOBOAHMKAX M 3KpaHax, CBA3aHHbIX C MCKpobe3onacHbIMK cucTeMa-
MUW. KOTOpPblE NMPU COeAUHEHUN MOTYT Bbi3BaTb ABa KOPOTKUX 3aMblKaHUs

Ecnu cooTBeTCTBYOLWME NPOBOAHVKN NAEHTUDNLMPYIOTCA HEYETKO, UCMbITAHNE JO/THKHO OblTh BbINOJIHEHO A0NO0J-
HUTE/IbHO HA BO3MOXHbIX KOMOGUHALMAX BCEX NPOBOAHNKOB M 3KPAHOB, CBA3AHHbLIX C TPEMS CO€AUHEHHbIMU LEensMu.
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Mpunoxexne H
(cnpaBoyHOe)

Vicnonb3oBaHne NpPocToro 3neKTp0060pyp,03ava B cucrtemax

H.1 O6uue Tpe6oBaHuA

B cTaHgapTe no nckpo6e3onacHoMy 3anekTpoo6opyaoBaHuto (MIK 60079-11) pas3nnuyaloT CNOXHOe 31eKTPo0o6o-
pyfoBaHue. AN KOTOPOro Heo6xoaMMa cepTUdrKaLMs, 1 NPOCTOe 3NEKTPOO6OPYAOBAHME. ANt KOTOPOrO CepTUdMKaL M-
OHHblE WCMbITaHUs Ha WCKpoGe3onacHocTb He TpebyloTcs. Lienb 3akniouaeTcs B TOM. 4TO6bl fonyckaTb NpUMeHeHue
3/1eKTPo060opyA0BaHNS, KOTOPOE He OKa3blBaeT 3HAUYNTE/ILHOTO BO3AENCTBMS HAa MCKPO6GEe30nacHOCTb CUCTEMbI, 6e3
Heo6X04NMOCTN €ro cepTudUKaLuy TpeTbeil CTOPOHON. MOXHO AokasaTb, YTO NPOCTOe 3/eKTPoo6opysoBaHME SIBHO
6e3onacHo, He npuberas K NPMMEHEHWI0 OCTaslbHbIX Tpe6OBaHW cTaHAapTa. Hanpumep, ecnu Ans 31ekTpoo6opyfoBa-
HUSi HEOBXOAMMbI 3/IEMEHTHI OrPaHUYEHUs] TOKA WM HAMPSHKEHUs!, TO €r0 He CYMTalOT NPOCTbiM. Ha npakTuke oTHOCU-
TENbHO NIerko onpefennTb, Kakne 3MeMeHTbl SIBASITCA NPOCTbIM 3/1eKTPO0GopYyAOBaHNEM, HA 3Tane NPOeKTUpPOBaHUs
cucTembl. ECiM 3TO onpesennTh Heerko, To 3/1eKTPO060PYA0BAHNE HE SABISAETCS MPOCThIM.

NMpumeyaHue — XoTa cepTUdMKaLMs NPOCTOro 3/1eKTPO06OPYAOBaHUS TPeTbE CTOPOHOI He ABNsieTCA Heob-
XOZMMOM. [OBOJILHO YacTo NPOCTOE 3/71eKTPO06OPYA0BaHME, UCMONb3YeMoe B GOJbLUMX KOIMYECTBAX, CepTUULMPYIOT.
B aTuX cnyuasx anekTpoo6opysoBaHie MapkupoBaHO B COOTBETCTBUM C TPEGOBAHWAMU CTaHAapTa Ha 3/1eKTpo06opyAoBa-
HWe. HO ero cnefyeT UCMO/b30BaTh Tak Xe. Kak 4pyroe NpocToe a/1eKTpoo6opysoBaHme.

CtaHfapT no anekTpoobopyaoBaHunio BBOAUT orpaHuyeHuns (1.5 B; 100 MA n 25 MBT) Ha anekTpuyeckue napameT-
pbl. reHepupyemble NPOCTbIM 3/1eKTPo06opyAoBaHNEM. MPUHATO, 4TO NPOCTOE 3/1eKTPOO06OpyJOBaHNE MOXHO [06aB-
NATb B UCKpo6Ge3onacHyw cuctemy 6e3 NOBTOPHOV OLEHKM 6e30MacHOCTU cucTembl. M3 3Toro cnepyet, 4To nobbie
orpaHW4yeHns B OTHOLIEHUWM MPOCTOr0 31eKTPoo6opyAOBaHMSA OTHOCATCA K KOMOGUHALWMM BCEX efWHWL, NPOCTOro 3fekK-
TpoobopyAoBaHua B cucteme. Hanpumep, B CMCTEME [ONYCKAETCA MPUMEHATL OfHY-[BE Tepmonapbl, HO KOM6GUHaLUA UX
60/bLIOr0 YNCNa a 0AHON Lenu cpefHeli TemnepaTtypbl, BO3MOXHO, He OyAeT COOTBETCTBOBATb TPe6GOBAHUSAM.

HacTosAwwuii ctaHAapT Takke AonyckaeT NpyMeHeHWe B MPOCTOM 3/1eKTPO060PYAOBAHUN EMKOCTHBIX U MHAYKTUB-
HbIX 3/1EMEHTOB, NP YC/I0BUM, YTO 3TN 3NIEMEHTbLI YYTEHbI NPU OLLEHKe cucTeMbl. lpoccenn nam KoHgeHcaTopbl 60/1bLwO-
ro pasmepa UCMosib3yloT HeYyacTo, HO MPUHLMN NPOCTOro 3/1eKTPo06oPyAOBAHUS He [OMNyCKaeT UCMOb30BaHNsA MasbIxX
paAnoyacToTHbIX pa3BsA3bliBalOWNX 3/1eMeHTOB 6e3 nocneayloleli oueHKn cucTemMbl. MoNesHbId NpakTMYecknii metos
3akntoyaeTca B o6ecneyeHnm Toro, YToobsl 06LWan eMKOCTb U MHAYKTUBHOCTb, fl06aBNeHHble K cucteme, 6binn meHee 1%
COOTBETCTBYIOL WX BbIXOAHbIX NapaMeTPOB NCTOYHMKA NUTaHUSA, 1 Torga ux AeiicTene AonyckaeTcs He yunTbiBaTb. Ecnu
fo6aBneHHble eMKOCTb U UHAYKTUBHOCTb BMecTe C Nt060ii apyroli cocpefoToO4YeHHO eMKOCTbIO Lienu cocTaBnsAoT 6onee
1 % yKkasaHHbIX BbIXOAHbIX MapameTpoB WCTOYHMKA NWUTaHWA, TO [ONYCTUMblE BbIXOAHble MapameTpbl HE06Xx04nMMOo
YMEHbLWWTL B jBa pasa B COOTBETCTBMMU C NPUIOXEHNEM A.

Heobxoaumo Takxe onpeAennTb TeMnepaTypHbIii knacc NPOCTOro 3/1eKTpoo6opyA0BaHUS, €C/IN OHO NpefHa3Ha-
YeHO [N NPUMEHEHMS BO B3PbIBOONACHOW 30He. CTaHfapT Mo 3/1eKTpoo6opyaoBaHuio AoNyckaeT TemnepaTypHbIii
knacc T6 ANs nepeknioyvaTteneil, NaTpoHOB, WTencenei 1 3axnMoB NpU UCNOMb30BaHUN B MCkpobGe3onacHoi uenu B
npejenax CBOMX HOMUHa/IbHbIX XapakTepUCTUK 1 NPM MakcUMasnbHOW TemnepaType okpyxatowiein cpegpl 40 ‘ C. Ha npak-
TUKe Heserko CnpoekTMpoBaTh CUCTEMY A1 UCMONb30BaHWA B ra3oBoii cpeae, TpebytoLeli NpUMeHeHNs 31eKTpoo6opy-
JoBaHua TemnepaTypHoro knacca T6 (85 *C), m 06blyHO gocturatloT ypoBHS T4 (135 ‘C). EAMHCTBEHHbIA ras.
npuBeAeHHbIli B 3KCNyaTaunoHHbIX AOKYMeHTax, TPebylowmnii npuMeHeHns 31eKkTpoo6opyfoBaHNa TemnepaTypHoro
knacca T6, — aTo cepoyrnepog <CS2). MoaTtomy TemnepaTypHblii knacc T4 06bl4HO cooTBeTCTBYeT TpeboBaHusMm. Mpoc-
Toe anekTpoobopyaoBaHme TemnepaTypHoro knacca T4 (C naowagbio NOBEPXHOCTU He meHee 20 MM2) 06bIYHO COOTBE-
TCTBYeT BXOAHOI MOLWHOCTU He 6onee 1.3 BT npu mMakcumasibHO TemnepaType okpyxatuieii cpefbl 40 ‘ C. 3HayeHusn
MOLLHOCTY Npun 60onee BbICOKON TemnepaTtype okpyxatLieli cpefbl coctaBnaoT 1,2 BT npu 60 ‘Cwu 1 BT npu 80 °C. Ecin
3TO NPaBW/IO HEMPUMEHWMO, TO BO3MOXHYI0 MaKCUMasbHYl0 TemnepaTypy MOBEpXHOCTU cnefyeT U3MepuUTb WM oue-
HUTb. Ecnn no kakoii-nn6o npuynHe He OYEeBMAHO, YTO MakCMMasbHas TemnepaTypa NMOBEPXHOCTU 3HAUYUTENIbHO HUXe
135 * C (Hanpumep. 100 "C), To anekTpoobopyaoBaHue, BEPOATHO, HE AIBNAETCA NPOCTbIM.

O6bIYHO NMPOCTOE 3MeKTPOoo6OopyAOBaHNE N30/IMPOBAHO OT 3EM/IN U He Bbi3biBaeT Npo6aem. OHO JO/MKHO Bblgep-
XNBaTb HanpshkeHne ncnbiTaHna nsonsauun 500 B B COOTBETCTBUM CO CTaHAAPTOM Ha anekTpoobopyaosaHue. Ecan atot
ypOBEHb N30M1ALMN He obecneyeH, TO NpocToe 31eKTpoobopyaoBaHne AobaBnseT 3a3emMseHne B CUCTEMY, 1 3TO HEOBXO0-
AVMO y4ynTbIBaTb NMPU NPOEKTUPOBAHUUN CUCTEMBI.

H.2 Wcnonb3oBaHne 060pyf0BaHMA C BXOAHLIMU NapameTpaMu NMpocToro 3fNekTpoo6opysoBaHus

[Opyras uenb pasgena o NpyMeHeHUn NPoCcToro 3N1eKTPoo6opyA0BaHUS — JonyckaTb fo6aBneHne K uckpo6eso-
NacHoi uenu cepTUgULMPOBAHHOTO 3/1IEKTPO060PYA0BAHUS C BXOAHLIMI napameTpamu NpocToro afekTpoobopysosa-
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HVA NpU BHECEHUW He3HauuTeslbHbIX W3MEeHeHWl B [JOKyMeHTauuto. Hambonee uyacto 3TOT MeTOA MpPUMEHSeTCcA B
OTHOLUEHNMN UCNbITaTeIbHOro 060pyA0BaHUS, UHAUKATOPOB UK ycunuteneii pacuennsioLmnx KaTyLuek.

Ecnu HeckonbKo eAuHUL, 3N1eKTPO060pYyA0BaHNSA C BbIXOAHBIMU XapakTepucTukaMm NpocToro aiekTpoobopygosa-
HVSA BK/IOYEHbI B LieMNb, HEOOXOANMO NPUHATL Mepbl, YTOObI 4ONYCTUMbIE NapaMeTpbl NPOCTOro 3/1eKTPO06OPYA0BAHUA
He 6bININ NpeBbiLleHbl. IHOrAa MOXHO BOCNO/1b30BaTbCA TEM, YTO BbIXOJHOE HamnpshkeHne NosiBASETCA TO/IbKO B YCN10BU-
AX HEUCNPaBHOCTU, 1 AOMNYCKAETCS y4nTbIBaTbh MOBPEXAEHME 4719 CUCTEMBI B Lle/IOM. Hanpumep, ecnv B Lenun ncnosnb3y-
10T HECKO/IbKO eAMHUL, MPOCTOro 3/71eKkTpoobopyAoBaHMsA, TO MOXHO YyTBepXAaTb, 4YTO TO/IbKO OAHA eAunHuULa
anekTpoobopyaoBaHus byeT nospexjeHa B N060e BpeMs, 1 MO3ITOMY CrieAyeT yunTbiBaTb TOIbKO Hanbonee Hebnaro-
NPUATHBIA HAbopP BbIXOAHbIX NapaMeTpoB. TBKOE yTBEpPXAeHNe NpuemMeMo AN cuctem eib». HO AO/KHO 6bITb JOKYMEH-
TanbHO 060CHOBaHO. UTO6LI Takoe yTBepxXAeHune 6bi/10 NPaBOMEPHbIM 41 *ta» cucTem, He06X04MMO 3HaTb, Kak nosyye-
Hbl BbIXOfHble napameTpbl. JTa WHpopMaLua He SIBNSETCA Nerko JOCTYMHOW, NO3TOMY AaHHbli MeTof 06bIYHO He
NPUMEHAIT K UCKpobesonacHbIM cuctemam «la». ECAM M3BECTHO, YTO KOHTaKTHble 3aXWMbl 371€KTPO060OPYAOBAHUS B
HOPMaJIbHOM pexume paboTbl (4TO YACTO UMEET MECTO) UCK/TIUYUTENIbHO PE3UCTUBHbIE, TO JID60E YMC/O0 ITUX YCTPOCTB
JonyckaeTcsi BKNOYaTb B COCTaB CUCTEMbI *IC».
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MpunoxeHune |
(o6sA3aTenbHoe)

Cuctemsbl FISCO

11 O6uwune TpeboBaHusA

B HacTOSILLEM NMPUNOXKEHUN COLEPXKNUTCA NOAPOGHAA MHhOopMaLUSi O NPOEKTUPOBAHNUM CUCTEM, B KOTOPbIX MPUMEHSI-
eTCsA KOHUenumusa nckpobesonacHol cuctemMbl noneBoit WwWuHbl (FISCO). ocHOBaHHaA Ha NpUHUMNAx CUCTEM C MaH4yecTep-
CKUM KOAMPOBAHMEM W NMUTAHMEM OT LWWWHbI B COOTBETCTBMM ¢ MIK 61158-2. cTaHgapToM (hr3MyYecKoro ypoBHS No
yCTaHOBKaM C NOSIEBOW LUNHOM.

Tpe6oBaHus kcuctemam FISCO ycTaHOB/IEHbI HACTOSLWUM CTaHAAPTOM, KDOME TeX C/Iy4YaeB, Korga OHV U3MEHEHb! B
HacTOALEM MPUTOXEHNN.

MpumeuvaHnunsn

1 Ha HekoTopoe 3nekTpoobopyfoBaHune, cepTuuLpoBaHHoe 40 ony6/IMKOBaHNS HAcTOsLWero cTaHaapTa, Ho He
0653aTesIbHO COOTBETCTBYOLWee TpebOBaHUAM K 3/1eKTPUYECKUM napameTpaM HacTosillero craHgapra, Jonyckaercs
HaHocuTb Hagnucb «MpurogHo ana cuctem FISCO». 3T0 anekTpoobopyAoBaHMe fonyckaeTCA UCNO/Ib30BaTh B CUCTEME
FISCO. ecnu cpaBHeHue anekTpuyecknx napameTtpos no. D,POc Ut,/,. P, nokasbiBaeT COBMECTUMOCTb C OCTas/IbHOW cucTe-
MOWi. 1 BCe ocTa/ibHble Tpe60BaHMA HACTOALWEro cTaH4apTa BbIMOJIHEHbI.

2 TunuyHas cuctema npejcTtassieHa Ha pucyHke 1.1

3 O6bI4HO cucTtembl FISCO ypoBHA «1c* npeAHa3HayeHbl A1 NMPUMeHeHUs a 30Hax knacca 2. Cuctembl FISCO
ypoBHS «la» n «1b» BOCHOBHOM npefHa3HavyeHbl 415 NpMMeHeHUs a 30He knacca 1. Cuctema FISCO ypoBHS Ha» gonycka-
eTcsA Mcnosib3oBaTh a 30He knacca 0. ecnv 3To cneynasnbHO OrOBOPEHO B TEXHUYECKNX JOKYMEHTaxX.

12 Tpeb6oBaHUA K cucteme

121 O6wmne NonoxeHns

Cuctema 06bIYHO MMeEET BUA. Kak Noka3aHo Ha pucyHke 1.1

MapameTpbl kabens, NCNOb3YeMOro a cucTeme.

- conpotusnexnme Rc— ot 15 go 150 Om/km;

- UHAYKTUBHOCTb Lc— 0T 0.4 0 1 MITH/KM;

- eMKocTb Cc— 0T 45 g0 200 H®/KM;

- MakcumasnbHas A/IMHa KaXAoro oTBeTBUTENbHOrO kabens — 60 M A4Nna anekTpoobopyfoBaHnUa BCeX rpynm;

- MakcMmanbHasAAnHa Kaxaoro MarncTpanbHoro kabens, Bknoyas ANNHY BCeX OTBETBUTE/bHbIX kabenein. — 1km
ANns anektpoobopygosaHua rpynnel HC n 5 km — ana anektpoobopygosanusa rpynn |. 118 n MNC.

Ecnun ncnonb3yetcsa kabenb, COOTBETCTBYHOLL M HACTOSALEMY NMPUMIOXEHWIO, HET HE06X0ANMOCTH paccMaTpuBaTh
ocTa/lbHble NapaMeTpbl kabens.

MpumeyvyaHne 1— Ecnvm ncnonb3ytoTca MHOTOXU/IbHbIE Kkabenu, To OHW JO/MKHbI 6bITb TMNA A nnn B.

Ecnun cuctema BkoYaeT B cebs

- OAVH NCTOYHUK NUTAHUS.

- nto60oe YNCNo NoneBbIX yCTPOUCTB — BCero Ao 32

- 1 ABa& OKOHEYHbIX COrNacyloWmnx ycTpoiicTea.

NOJIHOCTbIO COOTBETCTBYIOLLMX TPEOOBAHMAM HACTOALLEro CTaHAapTa, B coveTaHum ¢ kabenem, COOTBETCTBYIOLNM
npuBefeHHoI Bbile crneundukaunm, To aTa cuctema Jo/hkHa cunTaTbest ocTaTovHO 6e3onacHoii.

Bce anekTpoo6opygoBanue, ncnonbdyemoe B cucteme FISCO. fo/mkHO 6bITb 0gHOM rpynnbl | Il unwn Il B cooTBeT-
CTBUW C HA3HAYEHNEM CUCTEM.

CucTtema jo/KHa 6biTb OTHECEHA K YPOBHIO «Hay. «!b» 1 «t0» No Hanbonee HU3KOMY YPOBHIO 3/1eKTPO06OPYAOBAHMS,
MCnosb3yemMoro B cucteme. B gokymeHTauumu no 6e30nacHoOCT AO/KEH BbiTb ykazaH yCTaHOBEHHbIN YPOBEHb.

Moacuctembl B CUCTEME MOTYT OTHOCUTLCA K Pa3HbIM YPOBHAM, €C/i 3T0 060CHOBAHO OLLeHKOV 1 3anncaHo B TeXHU-
Yyeckoli fokyMeHTaumun. Hanpumep, oT MarucTpanbHoro kabens ypoBHa «®» gonyckaeTca co3fjaBaTb OTBETB/IEHNE YPOBHS
«la» ¢ npumeHeHnem cepTuunLMpoBaHHOro nHTepgeiica.

OKoHeuHoe(ble) ycTpoicTBO(a)40/KHO(bl) HAXOAUTHCA Ha KOHLEe(ax) MarncTpanbHOro kabens. ICTOYHUK NMTaHns
[0/KEH HaxoANTbLCA He 6osiee Yem B 60 M OT OAHOTO KOHLLA MarncTpanbHOro kabens. ECnn NCTOYHUK NUTaHNA NOAKIOYEH
yepes OTBETBUTE/IbHbIN Kabesnb, TO A/IMHA 3TOr0 Kabens fo/kHa GbiTb He 6onee 60 M.

MpumeuvaHne 2— Ynucno nonesbix yCTPONCTB, KOTOPOe AONyckaeTCsA NOAKAYATb K OTBETBUTENIbHOMY Kabe-
N0, onpejeneHo akcnayaTaunoHHbIMK TpeboBaHUAMY 1 TpeboBaHWEM HaCTOSILLEero NPUIOXEHUs, KOTOpoe orpaHnynBaeT
UYMCNO NOMEBLIX YCTPOWCTB B CUCTEME MaKCMMyM A0 32.
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CoefuHUTeNbHbIE YCTPOWCTBA W/KW BbikOUaTENN fonyckaeTcs [06aBnAaTh a cucteMy 6e3 U3MEeHEeHUsi OLEeHKN
6e3onacHocTu. ipyrve Tunbl NPOCTOro 3/1IEKTPO06OPYA0BaHMUS, COOTBETCTBYOLWEro M3K60079-11. sonyckaeTcs NoAKM0-
yaTb k cucteme FISCO npwu ycnoBum, 4To o6Lias MHAYKTUBHOCTb M EMKOCTb KaX0ro MpocToro 3/1eKTpoo6opya0BaHns He
60s1ee 10 MKI'H 1 5 HD COOTBETCTBEHHO U 06LLE€ YNC/I0 EANHUL, NPOCTOrO 3/1eKTPO06OPYA0BAHNS 1 NOMNEBLIX YCTPONCTB He
6onee 32.

MUHMMaNbHbIE 06beM TEXHWYECKOW AOKYMeHTaLuu [O/KEeH BKIoYaTb B ce6s nepeyeHb B3pbiBO3ALYULLEHHOIO
3/1eKTPO06OPYAOBAHNA N TEXHUYECKYID [OKYMEHTaLMI0 KO BCEMY B3PbIBO3ALLULLEHHOMY 3/1€KTPO060PYAOBaHMIO. [lOKY-
MEHTaLMsi fO/KHA YeTKO OnpeAesniaTh YPOBEHb KaXAO0i 4acTu CUCTEMbI.

[nsa cuctem rpynnbl Il TeXHUYeckas rpynna UCTOYHWKa NUTaHUS onpeAensieT TEXHUYECKYIo TPynny CUCTEMbI.

TemnepaTtypHbIii knacc uan makcumanbHas TemnepaTypa noBepxHocTH (Mo 06CTOSATeNbCTBAM) KaX4Oro YCTpOii-
CTBa J0/IKHbI GbITb ONpeAeneHbl U 3adhKCUPOBaHbI B JOKYMeHTauuu. Takke He06X04MMO NOATBEPAUTb, UTO MaKCMMasb-
Hasi fgonycTuMas Temnepatypa okpyxawuieid cpefbl Kaxaoih eauHuubl 060pyfOBaHWA COOTBETCTBYET ee
npegnosnaraemMoMy MeCTOHaXOXAEHWH0.

13 [ononHuTenbHble TpeboBaHusa k cucteme FISCO ypoBHS «lc*

OnekTpoobopyaoBaHne, CKOHCTPYVpOBaHHOE 1 cepTUULMPOBaHHOE B COOTBETCTBUM € TpebosaHuamu FISCO no
nepsomy usgaHmio M3K 60079-27. gonyckaetca ncnosb3osatb B cucteme FISCO ypoBHS «lc».

Monesble yCTPOCTBA, OKOHEYHblE YCTPOICTBA U Apyr1e AONOMHNTE NbHbIE YCTPOIiCTBa, COOTBETCTBYOLWMNE Tpebo-
BaHWAM MCKPOHE301aCcHOCTU. HO He aBNsALWMeca anekTpoobopynosaHmem FISCO. gonyckaeTcs MCNoONb30BaTh C UCTOY-
HUkom nuTaHuna FISCO B cucteme FISCO ypoBHS Oic». NpuU yC/IOBKM, YTO UX BXOAHble napameTpbl U. He meHee 17.5 B. a
BHYTpeHHune napameTpsbl |, n C, He 6onee 20 MKI'H 1 5 H® COOTBETCTBEHHO.

OnekTpoobopyaoBaHne, He cepTudunLMpoBaHHOe Kak anekTpoo6opyaoBaHne FISCO, HO CKOHCTPyMpOBaHHOE B
COOTBETCTBUYU € Tpe6GoBaHUsMU MIK 60079-15 (3nekTpoobopyoBaHMe C OrpaHUYEHHOI 3Heprnein — enl»), nmetrowee
BXOAHble napameTpbl U, He MeHee 17.5 B. a BHyTpeHHune napameTpbl L un C, He 60onee 20 MKIH 1 5 H® cOOTBETCTBEHHO,
ponyckaeTca ucnonb3osatb B cucteme FISCO ypoBHS oOlex.

Ecnn FNICO. uckpobe3onacHoe uUau ¢ orpaHnyeHHo aHeprueit anekTpoobopyaoBaHne MCnonb3yloT B cucTeme
FISCO ypoBHS «[C». 3TO AO/KHO 6bITb YKa3aHO BMeCTe YCTaHOBKM 3TOro 3/1eKTpoob6opyaoBaHns. N BbINOTHEHNA aHHO-
ro Tpe6oBaHMA ONYCTUMO BKIOYaTh B MapKMpOBKY YCTaHOBKM HaAnuch «cuctema FISCO ypoBHS «io».

1— OKOHEeYHOE YCTPOICTBO: 2 — UCTOUHUK MUTaHUSA: 3 — AaMMbIC. 4 — py4HOli TepMUHanN: 5 - noseBsble ycTpoiicTaa:
6 — MarncTpasibHbIi Kabenb: 7 — OTBETBUTE/bHLIN Kabenb

PucyHok 11 — TunuyHas cuctema
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Mpunoxexnne AA
(cnpaBoyHOe)

CBefieHNsA 0 COOTBETCTBUWN CCbINTOYHbIX MEXAYHapPOAHbIX CTaHAAapPTOB
HauMoHanbHbIM cTaHgapTam Poccuiickoii ®epepauun

Ta6nuya JA1L

O603HaueHNe CCbIIOYHOro CreneHb O603HaueHe 11 HaMMeHoBaHNe COOTBETCTBYIOLLIErO

MeXayHapoAHOro cTaHaapTa COOTBETCTBUSA HauUMOHabHOTO CTaHaapTa

M3K 60050(426) IDT FOCT P M3K 60050-426—2011 «MexXayHapoaHblii 3/1eKTPOTEXHW-
yeckuii cnosapb. YacTb 426. O60pyAoBaHune 415 B3pbIBOONACHbLIX Cpea»

M3K 60060-1 :

M3K 60079-0 MOD FOCT P M3K 60079-0—2011 «B3pbiBOONacHble cpefbl. YacTtb 0.
O6opyposBaHne. O6wwume TpeboBaHUS»

M3K 60079-11 IDT FOCT P M3K 60079-11—2010 «B3pbiBOONacHble cpefbl. YacTtb 11.
Vckpob6e3onacHas anekTpuyeckas uenb »

M3K 60079-14 IDT FOCT IEC 60079-14—2011 «B3pbiBoOnacHble cpefpl. Yactb 14.
MpoekTupoBaHune, BbIGOP N MOHTAX 3/1EKTPOYCTAHOBOK»

M3K 60079-15 IDT FOCT P M3K 60079-15— 2010 «B3pblBoonacHble cpegbl. YacTb 15.
O6opyaoBaHne ¢ BUAOM B3PbIBO3ALLUTBI «M»

M3K 60079-27 IDT FOCT P M3K 60079-27—2012 «B3pbiBOoOnacHble cpeabl. YacTb 27.
KoHuenumsa nckpobesonacHol cuctemsl Nonesoit wuHbl (FISCO)»

M3K 61158-2 - *

M3K 61241-0 IDT FOCT IEC 61241-0—2011 «3nekTpoobopynoBaHue, NpuMeHsemoe
B 30Hax, OMacHbIX No BOCMaMeHeHuto roptoyeli nbian. Yacte 0. Obuwme
TpeboBaHuNs»

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

B 30HaX, ONacHbIX N0 BOCNIaMeHeHuo roptoyeit nbian. Yacts 11. Vickpo-
6e3onacHoe obopygoBaHue «iD»

* COOTBETCTBYIOLWMII HALMOHANbHbIA CTaHAapT OTCYyTCTBYET. [l0 ero YTBEPXAEHUSI PeKOMeHAyeTCst UCMO/b30-
BaTb NEPEBOJ Ha PYCCKMIi A3bIK AAHHOTO MEXAYHapoAHOro cTaHaapTa. Mepesos AaHHOTo MeXAyHapoAHOro cTaHgapTa
HaxoauTcs B ®eaepanbHOM MHGOPMALMOHHOM (DOHAE TEXHWYECKUX PeriaMeHToB U CTaHAapToB.

NMpumeyaHune —B HacToswWwel Tabnuue ncnonb3oBaHbl cnegytoLline ycnoBHble 0603Ha4YeHUsI CTENEHMN CO-
OTBETCTBUA CTAHAAPTOB:

-IDT — uAeHTUYHbIE cTaH[apThbl;

- MOD — moanduunpoBaHHble cTaHgapThbl.
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[1] M3K 60529
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YK 621.3.002.5-213.34:006.354 OKC 29.260.20 E02 OKCTY 3402

KntoyeBble crioBa: VICKp06630I'IaCHaFI cuctema, VICKp0663OI'IaCHaFI ANIeKTpuyeckas uenb, NICTOYHUK NMUTaHUA,
npoBEPKN N TUNOBbIE UCNbITaAHUA
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