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MpeaucnoBue

Lienn v npuHumnbl ctaHaapTtraaummn B Poceuinckon depepaumm yctaHoBneHbl PeepanbHbiM 3aKOHOM OT
27 nekabpa 2002 r. Ne 184-93 «O TeXHMYECKOM PerynmposaHnuny, a NpaBvna NPUMEHEHNS HaUMOHanNbHbIX
cravpaproB Poccuiickon depepaunm — FOCT 1.0—2004 «Cranpaptmsauua B Poccuiickon ®epepaumn.
OCHOBHbIE NOMNOXEHNUSA»

CeeneHus o cTaHpapre

1 NMOArOTOBJIEH ABTOHOMHON HEKOMMEPYECKON HaLMOHANLHOW opraHm3aumen «Ex-ctaHpapty
(AHHO «Ex-cTraHpapT»)

2 BHECEH TexHun4ecknm kommteToM no ctanaaptusaumm TK 403 «B3pbiBosalumieHHoe n pyaHndHoe
anekTpoobopynoBaHve»

3 YTBEP)XXOEH W BBEAEH B JAEWNCTBWE Mpukasom denepanbHOro areHTCTBa No TEXHUYECKOMY
PEerynmpoBaHnio n Metposnormm ot 27 ceHtabpa 2006 r. Ne 205-ct

4 Hacroawun cTaHaapT MoauuuMpoBaH MO OTHOLUEHWIO K MEXOYHapOOHOMY CTaHaapTy
MOK 60079-25:2003 «AnekTpoobopynoBaHue Ans B3pbIBOONACHLIX ra3oBbix cpef. Yactb 25. Uckpobesonac-
Hble cuctembl» (IEC 60079-25:2003 «Electrical apparatus for explosive gas atmospheres — Part 25:
Intrinsically safe systems») nyTeM BHeceHnsi AONONHUTENBHBLIX TPE6GOBaHWUI Y TEXHUYECKNX OTKIOHEHUI

5 BBE[EH BrNEPBbIE

UHbopmayusi 06 usMeHeHUsIX K HacmosiwemMy cmaHOapmy nybnuxkyemcs 8 ykazamene «HauuoHanbHble
cmarOapmbl», @ meKkcm U3MEeHeHUU U MonpasoK — 6 eXeMecs4Ho u3dasaeMbiX UHGhOPMaYUOHHbIX yKkazame-
151X «HayuoHanbHble cmaHO0apmsi». B criydae nepecmompa (3aMeHsbl) uniu ommMeHbl Hacmosiwe20 cmaHoap-
ma coomeemcmeayiowee ysedomneHue 6ydem onybruKoeaHo 8 exxeMecsiyHo uzfasaeMoM UHDOPMaLUOHHOM
ykasamene «HayuoHanbHble cmandapmely. Coomeememsytowas uHgopMayusi, yeeOoMAeHUs U MeKCMb!
pasMewjaomesi makxe 8 UHGhopMayUOHHOU cucmeMe obueeo nonb308aHusi — Ha oghuyuansHom calime
®edepanbHO20 a2eHMCMea o MexXHUHeCKOMY peaynuposaHuro u Memponoauu e cemu ViHmepHem

© CraHgapTuHdopm, 2007

Hacroswmit ctaHaapT He MOXeT GbiTb NOMNHOCTLIO UMW YaCTUYHO BOCMPOU3BEAEH, TVPAXKMPOBaH U pac-
NpocTpaHeH B kavecTBe ohnLManbHOro nsnannsa 6e3 paspelleHns PeaepanbHOro areHTCTBa No TEXHUYECKO-
MYy PEryrnmpoBaHuio n MeTPOMNOrmn
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BBegeHue

Hacrosawmin  cTaHAapT mMoanMUMpOBaH MO OTHOLWEHWID K  MEXAYHapoaHOMY CTaHgapTy
M3K 60079-25:2003 «3nekTpoobopynoBaHue Ans B3pLIBOONACHLIX ra3oBbix cpef. HYacTtb 25. Nckpobesonac-
Hble CUCTEMbI», BXOAALLEMY B komnnekc ctaHaapToB MOK, pernameHTupyiowmx Tpe6oBaHmaA K B3pblBO3aLU-
LEeHHOMY 3NneKTpooGopyaoBaHUMIO. YCTaHOBMNEHHbIe B CTaHaapTe TpeboBaHua obecneynsaloT BMeCTe CO
cTaHaapTamm No BUAAM B3pbIBO3aLLMTLI 6€30NacHOCTL NPUMEHEHNSA ANEeKTPoo6oPYAOBaHNA Ha ONACHBIX NPO-
M3BOACTBEHHbIX OObEKTax.

Cranpgapt MOK 60079-25:2003, Ha 0oCHOBe KOTOPOro pa3paboTaH HaCTOALWMIA CTaHAAPT, BBEAEH B MEX-
AyHapoaHyio cuctemy ceptndmkaumm MIOK Ex n eBponeiickyio cucteMy ceptucbmkaummn Ha ocHose [lnpektu-
Bbl 94/9 EC.

Hacrosiumin ctaHaapT coaepXuT TpeboBaHMS K KOHCTPYKLMKM M OLleHKe MCKPOGe30nacHbIX aneKTpuyec-
KMX CUCTEM C BUOOM 3aLLMThI «McKkpobe3onacHas anekTpuyeckas Lenb “i”», npeaHasHayeHHbIX ANA CNoNb3o-
BaHWA LIENNMKOM UMK YaCTUYHO BO B3PbIBOOMACHbLIX cpeaax kak obopyaosaxune rpynnbi |l

NlononHutenbHble TPeboBaHNA N TEXHNYECKUE OTKMOHEHNA MO TEKCTY BbIAENEHbl KYPCUBOM.
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(M3K 60079-25:2003)

HAULWOHANBbHBIA CTAHAAPT POCCUWCKOW O®EOLEPALWM

SANEKTPOOBOPYAOBAHUE
Ans B3PbIBOOIMNACHbIX FTA30BbIX CPE[]

YacTtb 25

UckpobesonacHble cUCTEMblI

Electrical apparatus for explosive gas atmospheres.
Part 25. Intrinsically safe systems

Dara BBeaeHna — 2007—07—01

1 O6nacTb NpUMeHeHunA

1.1 Hacrosawmn ctaHaapT COAepXUT cneumanbHble TpeGoBaHMA K KOHCTPYKLMW 1 OLLeHKe MCKpobeso-
NacHbIX 3NEeKTPUYECKNX CMCTEM C BUAOM 3aLLMThI «Mckpobe3onacHas anekTpuyeckas uenb “i’», npegHa3Ha-
YeHHbIX ANA WCMONb30BaHMS MOMHOCTBIO MNWM YaCTMYHO BO B3PbIBOONACHBIX Cpefdax kak obopyaoBaHue
rpynnbl |I. CTaHaapT npegHasHaveH Ana paspaboTymka CUCTEMbI, KOTOPLIN MOXET GblTb M3rOTOBUTENEM, Cle-
LIManMCTOM-KOHCYNbTAHTOM MUK LUTATHLIM COTPYAHNMKOM KOHEYHOTO Nonb3oBaTens.

1.2 Hacrosiwun craHgapT gononHsaeT ctaHaapt M3K 60079-11, TpeboBaHMSA KOTOPOro OTHOCATCA K
3NEeKTPUHECKUM YCTPONCTBAM, NCMONb3YEMbIM B MCKPOOE3ONACHbIX 3NEKTPUHECKUX CUCTEMAX.

1.3 TpeboeaHnst K MOHTaxy cucTeMbl rpynnbl |, CKOHCTPYMPOBaHHOW B COOTBETCTBUM C HACTOALLMM
cTaHgapToMm, onpeaeneHbl B ctaHaapte MOK 60079-14.

2 HopmaTuBHbI€ CCbINKKU

Cneayrolmne HOPMaTHUBHbIE AOKYMEHTbI HEOGXOAMMbI ANA NPUMEHEHNUA HACTOALLEro cTaHaapTa. Ans
AaTUPOBaHHbIX CCLINOK MPUMEHNAETCA TOMNbLKO YKa3aHHOoe n3aaHue. [Ana HepaaTMpoBaHHbIX CCINOK NPUMEHAET-
¢Sl nocnegHee n3faHne ykasaHHOro AOKYMeHTa (BKNioYan Bce NONPaBku).

FOCT P 51330.0—99 (M3K 60079-0—98) 3nekmpoobopydosaHue e3pbigosaujuiyeHHoe. Yacms 0.
Obuwue mpebosaHusi

FOCT P 51330.10—99 (M3K 60079-11—99) 3nekmpoobopydosaHue 63pbleo3aujUuLlieHHoe.
Yacms 11. Uckpobe3onacHas anekmpuveckas yens i

FOCT P 51330.14—99 3nexmpoobopydoeaHue 83pbieo3aujuwjeHHoe. Yacmp 15. 3awuma euda n

NpumeyaHune—lNpy nonb3oBaHUN HACTOSILIMM CTAHAAPTOM LienecooBpasHo NpoBepUTL AEHCTBUE CCbINOY-
HbIX CTaHAAPTOB B UH(POPMaLIMOHHON cUcTeMe obLLEro NoNb3oBaHNA — Ha OULMANBLHOM caitTe PeaepanbHOro areHT-
CTBa MO TEXHNYECKOMY PErynupoBaHMIo U METPONOrMN B CETU IHTEpHET Unmn No eXeroaHo U3aaBaeMoMy MHAOPMaLMOHHO-
My ykasatenio «HauuoHanbHble CTaHaapThI», KOTOPLIN OMyONMKOBaH NO COCTOAHMIO Ha 1 siHBaps TeKywero roaa, u no
COOTBETCTBYIOLIUM EKEeMECAYHO U3AaBaeMbiM MHOPMALIMOHHBLIM YKasaTenaM, onyGnMKoBaHHbIM B TeKywweM rogy. Ecnu
CCbINOYHLIN CTaHAAPT 3aMeHeH (U3MEHEH), TO NPV NONL30BaHUM HACTOALWMM CTAHAAPTOM CrieayeT pyKOBOACTBOBATLCS 3a-
MeHEHHbIM (M3MEHEHHBIM) CTaHAAPTOM. ECnu CCbINOYHBLIN CTaHAAPT OTMEHEH §e3 3aMeHbl, TO MONOXeHNe, B KOTOPOM AaHa
CCbiNKa Ha Hero, NPUMEHSIETCA B HaCTW, He 3aTparuBaloLei 3Ty CCbINKY.

3 OnpepgeneHun

B HacToAllleM cTaHaapTe NPUMEHSAIOTCA creaylowme onpeaeneHns, OTHOCALLMECS K UCKPOGEe30nacHbIM
anekTpuyeckum cuctemam. OHM OONONHAIOT onpeaeneHus, NpyMeeaeHHbIe B cTaHaaptax MIOK 60079-0 n
MOK 60079-11.

WUznanue odmunansHoe
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3.1 nckpoGesonacHan anexTpuyeckana cucrtema (intrinsically safe electrical system): 'pynna B3au-
MOCBA3aHHbIX €AUHUL, 3NeKTPooBopyaOBaHNS, B KOTOPOW LIeNU Unn YacTu Lenei, npeaHasHayeHHble ans
MCMONb30BaHUA BO B3PbLIBOOMACHOM cpefie, ABNSAI0TCA NCKPODe30nacHbIMY LiensaMn.

3.1.1 cepTudmumpoBaHHan nckpobesonacHan anexTpuyeckan cucrema (certified intrinsically safe
electrical system): OnekTpnyeckasn cuctema B COOTBETCTBUM € 3.1, Ha KOTOPYIO BblAaH cepTUMKaT, NOATBEPXK-
DaoWmin, YTO AaHHas ANeKTpUYeckas CUCTEMa COOTBETCTBYET HACTOSILLIEMY CTaHA3PTY.

3.1.2 HecepTudmupoBaHHana uckpobeszonacHas anexkTpuyeckas cucrema (uncertified intrinsically
safe electrical system): OnekTpuyeckas cucrema s coorsercremm ¢ 3.1, 0 MCKpo6e30NacHOCTU KOTOPOM MOXKHO
cAenatb OAHO3HaYHbIN BbIBO/ HA OCHOBaHMU CBeAEHWUI 00 aNneKTpuYecknx NnapaMeTpax eaMHnL ceptuduum-
POBAHHOrO MCKPOGE30NacHOro aNeKTPooGOPyAOBaHMS, CepTUNLIMPOBAHHOTO CBSI3aHHOTO 060pynOBaHMs,
npocToro obopynoBaHusa u cBeaeHn 06 anekTpuyeckMx M (MU3NYECKMX NapameTpax COeOUHUTENbHOM
NPOBOAKN.

3.2 onucatenbHbIN AOKYMeHT cucteMbl (descriptive system document): [lokymeHT, B KOTOPOM onpe-
AeneHbl eauHNLbI 3NEKTPoODOPYAOBaHUA, MX ANEKTPUYECKUE NapaMeTpbl U NapaMeTpbl COEANHUTENBHOM
NPOBOAKMK.

3.3 paspaboTtumnk cucremsl (system designer): Jluuo, oTBeyaioLLee 3a onMcaTenbHbIN AOKYMEHT CUCTe-
Mbl, 06napatoLLee HeobxoanMon kBanudukaLmen AN BLINONHEHNA 3TON 3aa4n U HaAeNeHHOE NONHOMOYNS-
MM NpUHUMaTL Ha cebs 06s3aTenbCTBA OT UMEHM CBOEro paboroaarens.

3.4 makcumanbHaa emkocTb kabensa (C.) (maximum cable capacitance): MakcumanbHaa emKocTb
COEANHUTENBHOTO Kabens, KOTOpbli MOXeT BbiTb NoAcoeAnHEH K uckpobesonacHom uenn 6e3 HapylweHns
nckpobe3onacHoCTH.

3.5 makcumanbHaa MHAYKTMBHOCTL Kabensa (L;) (maximum cable inductance): MakcumanbHas
MHAYKTVBHOCTb COEANHUTENBHOrO Kabens, KOTOpbI MOXeT GbiTb MOAKMNIOYEH K ckpobesonacHon uenu 6e3
HapyLueHns uckpobe3onacHoOCTH.

3.6 MaKcMManbHoOe OTHOLIeHUe MHAYKTUBHOCTM KaGens Kk ero conpotuenenmio (L./R;) (maximum
cable inductance to resistance ratio): MakcmanbHOE 3HaueHMe OTHOLLIEHUS MHAYKTUBHOCTY (L) kconpoTuene-
HUio (R) coeanHUTENbHOro kabens, KoTOPbIN MOXET BbITh NOAKMIOYEH K NckpobesonacHon Lienn 6e3 Hapyue-
HYA NCkpPo6e30NacHOCTK.

3.7 nuHeiHbIN NcTOYHMK NUTaHKA (linear power supply): UICTOUHNK NUTaHWSA, BbIXOAHOMN TOK KOTOPOroO
3aBKCMUT OT CONPOTMBNEHNA. BbIXOAHOE HanpsXXeHne CHAXAe TCA NMHENHO NPW YBENNYEHWN BbIXOAHOTO TOKa.

3.8 HenWHeMHbIN UCTOYHMK NMUTaHUA (non-linear power supply): NCTOUHMK NWUTaHUSA, ¥ KOTOPOro
BbIXOAHOE HanpsKeHWe N BbIXOAHON TOK CBSI3aHbI HEMMHENWHON 3aBUCMMOCTbBIO.

MpumMe p— VNCTOUHUK MUTEHUS C NOCTOAHHBLIM BLIXOAHLIM HANPSHXKEHUEM A0 ONPEAENEHHOTO YPOBHS CTabnnnan-
POBaHHOrO TOKa, perynmpyeMoro nonyrnpoBoAHUKaMU.

4 OnucaTtenbHbIA AOKYMEHT CUCTEMBI

OnuncaTtenbHbIN JOKYMEHT COCTaBNAETCA AN BCeX MCKpobe3onacHbIX anekTpuyeckmnx cucteM. Onnca-
TenbHbI AOKYMEHT JOMXEeH coaepXaTb COOTBETCTBYIOLLUMIA aHann3 ypoBHA 6e30NacHOCTU CUCTEMBI.

B npunoxeHnn E npueeaeHbl NpuMepbl TUMMYHBIX CXEM, KOTOPbLIE UNNIOCTPUPYIOT TpeboBaHnA k onuca-
TENbHOMY OKYMEHTY CUCTEMBI.

[IOKYMEHT OOIKEH coaepXaTtb, Kak MUHUMYM, cneayioLiee:

a) Bnok-cxemy CMCTeMbl C NepeuncneHmeM BCEX eAMHUL, 060PYAOBaHUS, BXOASLLUX B CUCTEMY,

b) o6o3HaueHue rpynnbl, TeMNEPATYPHOrO KNacca, YPOBHA NCKPOBe30NacHOM aneKTpUYeCcKon CUCTEMBI
1 AnanasoHa TemrnepaTypbl OKpyXaioLlen cpeabl B COOTBETCTBUM C pasfienammn 5, 6 n 7 HacToALero CTaHaapTa;

c) TpeboBaHMs M AONYCTVMMbIE NApaMeTPbl ANS COEAUHUTENbHOWM NPOBOAKN B COOTBETCTBUM C pa3ae-
nom 8;

d) noapobHyio MHopMaLUMIo O TOUKaxX 3a3eMNEHNs U COEANHEHNS CUCTEM B COOTBETCTBUM C pa3sae-
nom 9. Ecnn ncnonb3yloTCA yCTPONCTBA 3aLUMThI OT NepeHanpsXkeHns, AOMKeH ObiTb NPUNOXEH aHaNn3 B COOT-
BeTCTBUMM C pasaenom 10;

e) Bcny4aeHeob6xoaMMOCTH NPMBOAAT 060CHOBaHME OLeHKN 060PYA0BaHMSA KaK «NPOCTOro 06opyaosa-
Hua» B cooTBeTcTBUM ¢ MOK 60079-11. Ecnn MCNonb3yloTCA HECKONBKO €AUHUL, NPOCTOro 06opyaoBaHms,
Heo6X0AUMO MPUMNOXMTL aHaNNU3 COBOKYMHOCTM X NapaMeTpoB;

f) onucaTenbHbI AOKYMEHT CUCTEMbI IOMKEH UMETb YHUKANbHYI0 UAEHTUMUKALMIO,

g) pa3paboTymk cMCTEMbI AOMKEH NOANUCATL AIOKYMEHT U NOCTaBUTbL AATy.
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5 Mpynna u TeMnepaTypHbIA KNacc MCKPO6e30nacHOM 3NEeKTPUYECKON CUCTEMBbI

NckpobesonacHble anekTpUYeckne CUCTEMbI AOMKHbI ObiTb OTHECeHbI Kk rpynne || B COOTBETCTBUM C
M3K 60079-0.

O6opynoBaHmio B COCTaBe UCKPOGE30MNacHOM aNeKTPU4eCKoM CMCTeMbl rpynnb ||, npeaHasHaveHHoON Ans
MCMOMb30BaHNA BO B3PbIBOOMACHLIX Cpeaax, A0MKeH GbiTb MPUCBOEH TEMMEPaTYPHbIN KNacc B COOTBETCTBUN C
M3K 60079-0 u MOK 60079-11.

NMpumeuvyanune 1 BuckpobesonacHbix anekTpuyeckux cuctemax rpynnsi Il unu nx vactax nogrpynn A, B, C mo-
ryT OTAMYATLCA OT NOArPYNN KOHKPETHOro uckpobesonacHoro anekTpoobopyaoBaHUA N CBA3aHHOMO ANEKTPOoGopyAOBaHNUA
B COCTaBe CMCTeMbI.

MpumMmeuvyaHune 2 PasHble 4acTn 0aHOI UCKpOBE30NacHoON INEKTPUIECKON CUCTEMBI MOrYT OTHOCUTBLCA K pas-
HbIM noarpynnam (A, B, C). Mcnonbayemoe anexTpooGopyaoBaHe MOXET OTHOCUTLCS K pasHbIM TeMMepaTypHLIM Knaccam

M UMETb pasHble Ananas3oHbl TeMnepaTypbl oKpyXatowen cpeabl.

6 YpoBeHb UCKPOGE30nacHOMN 3NEKTPUYECKOU CUCTEMDI

6.1 O6wume TpeboBaHuA

Kaxpasn 4actb nckpobe3onacHomn INeKTPUHECKON CUCTEMBI, NPeAHa3Ha4YeHHOW ANA UCMONb30BaHNA BO
B3pPbIBOONACHON cpeae, AOMKHa BbiTb OTHECEHA K YPOBHIO «ia» unu «ib» 8 cootsetcTenmn ¢ MOK 60079-11 unu
«ic» 8 coomeemcmeuu ¢ OCT P 51330.10. Bca cuctema He 06A3aTenbHO AOMKHA OTHOCUTBLCA K OAHOMY
YPOBHIO.

B onucarenbHOM AOKYMEHTE CUCTEMBI AONXKEH ObiTb YKa3aH ypoBeHb CUCTEMbBI NN, NPU HeobxoaANMOC-
T, YPOBHW Pa3HbIX 4acTeN CUCTEMBI.

MpumeuyaHune— Hanpumep, ecnu npubop nepeoHavanbHO OTHOCUNCA K YPOBHIO «ib», HO NpeaHasHauyeH Ans
NOAKNIOYEHUS AaTUMKa YPOBHS «ia» — npubop Ansa usMepeHus pH ¢ NOAKNIYEHHBIM K HEMY 30HAOM, — 4YaCTb CUCTEMBI A0
npuBopa OTHOCUTCA K YPOBHIO «ib», @ AaTUMK 1 €rO COANHEHUSI OTHOCATCS K YPOBHIO «ia».

B pasnene 11 conepxutca noapobHas nHgopmaLlma o Heo6xoanMMON oLeHke nckpobesonacHom anex-
TPUHECKOW CUCTEMbI.

6.2 YpoBeHb «ia»

Ecnun TpeGoBaHus, npeabaBnsaeMble K aNeKTpooGopyaoBaHMIo YPoBHSA «ia» (cM. 5.2 MOK 60079-11),
BbIMOMHAOTCA NCKPOOE30NacHON 3NEKTPNYECKON CUCTEMOM UMW YaCTbio CUCTEMbI, PACCMaTPUBAEMON Kak eain-
HOe Lienoe, Toraa aTa cucTeMa UNK 4acTb CUCTEMbI AOMKHA BbiTb OTHECEHA K YPOBHIO «iax.

6.3 YpoBeHb «ib»

Ecnun TpeboBaHns, npeabaBnsemMble K 3nekTpoobopynoBaHuio ypoBHs «ib» (cM. 5.3 M3K 60079-11),
BbIMOMHATCA NCKPOBE30NaCHON ANEKTPUHECKON CUCTEMOMN UMW YaCTbI0 CUCTEMbI, pPACCMaTPUBAEMOM KaK eam-
HOe Lenoe, Toraa aTa cUCcTeMa UNK 4acTb CUCTEMbI [0KHaA GbiTb OTHECEHA K YPOBHIO «ib».

6.4 YposeHb «ic»

Ecnu mpebosanrusi, npedvsisniseMble K afekmpu4eckoMmy 060opy0oeaHuio ypoeHsi «ic» (cMm. 5.3.5
FOCT P 51330.10), ebinonHsromesi uckpobesonacHol anekmpudeckoli cucmeMol unu 4acmbio cucmemsl,
paccmampusaemol kak eOUHoe yesioe, moela ama cucmema Unu 4acme cucmembi 00/MKHa 6bimb OMHeceHa K
YPOBHIO «iC».

7 Temnepatypa OKpyXallLlen cpeabl

Ecnu vactb nckpobe3onacHON 3NeKTPUHECcKon CUCTEMbI UMK NOMHas CMCTeMa onpeaeneHa kak npuroa-
Haa Ana aKkcnnyaTauumn Npy TemnepaType, BbIXoasLwen 3a Npeaenbl AnanasoHa HopManbHon paboyer Temne-
patypbl 0T MuHYC 20 °C ao nnoc40 °C, 3T0 A0MKHO GbITb OTPaXXEHO B ONMCATENbHOM AOKYMEHTE CUCTEMBI.
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8 BHewHsasa npoBogka

OnekTpuyeckne napameTpbl COEAUHUTENBHOW NPOBOAKM, OT KOTOPbIX 3aBUCUT UCKPODE30NacHOCTb, a
TakKke UX NPOV3BOAHbIE, AOMKHbBI GbITb ONpeaeneHbl B ONMcaTeNbHbIX AOKYMEHTaxX cucTeMbl. B kauecTBe anb-
TEpHATMBbI B JOKYMEHTALMN AOMKeH GbiTh onpeaeneH kabenb KOHKPETHOrO TMNa n AaHo 060CHOBaHWE ero
npumererns. Ecnn onpeaeneH kabenb KOHKPETHOTO TUMA, TO OH AOMKEH COOTBETCTBOBaTbL TpeboBaHMAM
M3K 60079-14.

B cnyyae Heo6x0OMMOCTU B onncaTenNbHOM AOKYMEHTE CUCTEMbl AOMKHbI BbiTh Takke onpeaeneHsb
DONyCTMbI€E TUMbl MHOFOXMNbLHOTO Kabens B cooTBeTcTBUM ¢ MOK 60079-14, KOTOpbIE MOTYT UCNOMNbL30BaTLCA
B KaXO0W KOHKpeTHOW Lenw. B Tom cnyyae, ecnv 3aMblkaHna Mexxay pasaenbHbIMY LIENAMUY HE YYUTLIBAKOTCS, B
610K-CXeMy ONMCaTeNbHOrO AOKYMEHTa CUCTEMbI HEO6XOAMMO A06aBUTL NPMMEYaHNE CrieayoLWero coaepxa-
HUSA: «ECNW B COCTaBe COEANMHUTENBHOO Kabensa NCnonb3yeTcs YacTb MHOTOXMINBHOTO kabens, coaepxawero
Apyrve uckpobesonacHble Lenu, He06X0ANMO, HTOGbI 3TOT MHOTOXMIBbHDIN Kabenb yaoBneTBOpANn TpeboBaHw-
AM K MHOTOXUnbHoMy kabenio Tuna A unm B, kak onpepeneHo B MOK 60079-14».

9 3asemneHue U coeguHeHUe UCKPobe3onacHbIX CUCTEM

Kak npaeuno, nckpobesonacHas Lenb A0MKHa ObiTb MOMHOCTLIO M30NUPOBaHa MNK NOACOEANHEHA K
OMOPHOMY NOTEHLMAnNy, CBA3aHHOMY C ONMacHOWN 30HOM TONbLKO B OAHOM Touke. TpebyeMbin ypoBEHb N30naumMn
(kpOMe OHOW TOYKM) AOIMKEH PACCYUTLIBATLCS TakK, YTOObI BbiAEPXXMBATb UCMbITAHME CONPOTUBMEHNA N30NS-
ummn HanpsixeHnem 500 B B cootBeTcTBUM € 6.4.12 MOK 60079-11. ECcnmn ato TpeboBaHne He BLINONHAETCA, TO
Lenb AOMKHa PpacCMaTpuBaTbCS Kak 3a3eMreHHas B AaHHOM Touke. [lonyckaeTca 6onee oaHOro 3a3eMneHmns B
Lienu, eCnNy OHa ranbBaHNYECKN pasfieneHa Ha noaLenm, Kaxnaa ns KOTopbiX UMeeT TONLKO OAHY TOYKY 3a3eM-
nexHwvsa.

OkpaHbl 4OMKHbI ObiTh 3a3eMreHbl N NOACOeANHEHB! K HaCTAM KOHCTPYKLMWN, HE HaXoAALWMMCA nog,
HanpsxxeHneMm, B COOTBETCTBUM C TpeboBaHnamMn MIK 60079-14. Ecnn cuctemMa npeaHasHaveHa Ansa ncnonb-
30BaHMA B YCTaHOBKE, B KOTOPOI BO3MOXHA 3Ha4YMTENbHaa pasHuua noteHumuanos (6onee 10 B) mexay
KOHCTPYKLIMEN 1 Lienbio, NPeanoyTUTENbHEE NCMONBL3OBATL LEMb, ranbBaHMYECKN N30NMPOBAHHYIO OT BHELL-
HWUX BO3AENCTBUN, TAKUX KaK U3MEHEHNS HYNeBOro NoTeHuMana Ha HEKOTOPOM PacCTOSIHUM OT KOHCTPYKLWN.
TpebyeTtcs 0cobas OCTOPOXKHOCTb, €CNW YaCTb CUCTEMBI NMPeaHa3HavYeHa ans NpUMMeHeHNA B 30He knacca 0.

B onncaTtenbHOM AOKYMEHTE CUCTEMbl AOMXKHO ObITh YKa3aHO, Kakas TOUKa MW TOYKM CUCTEMbI NpeaHas-
HayeHbl A4NS NOAKMIOYEHNUSA K ONMOPHOMY MOTEHLMaNy yCTaHOBKK, a Takke crnelmanbHble TpeGoBaHNA K TakoMy
coeanHeHM0. DTO MOXKET GbITb BbINONHEHO C MOMOLLBIO NEPEKPECTHLIX CCbiNok Ha MAK 60079-14. Touka nnu
TOYKW, B KOTOPbIX MCKpOBGEe3onacHasn cMcTema rnoaknioYaeTCca K yCTaHOBKe, A0MKHbI GbiTb OnpeaeneHbl B COOT-
BeTcTBUM ¢ MOK 60079-14.

10 3awuTa OT rpPO30BLIX Pa3psAOB U APYrUX NepeHanpPXXeHUn

Ecnun aHanu3 pyucka nokasbiBaeT, YTO YCTaHOBKa B BbICOKON CTEMEHWN YYBCTBUTENbHA K FPO30BbLIM pa3pa-
AaM N1 apyrmm nepeHanpskeHnsaM, cneayet NPUHATL Mepbl NPeAOCTOPOXHOCTY ANS UCKNIOYEHNS BO3MOX-
HbIX ONaCHOCTEN.

Ecnmnyactb nckpobe3onacHo Lieny yCTaHOBMNeHa B 30He knacca 0 TakuM 06pa3om, UTo CyLlecTByeT puck
BO3HWKHOBEHWA OMACHbIX NN NPUYUHSIOLLMX NOBPEXAEHNS Pa3HOCTEN NOTEHUMANOB B 30He knacca 0, Heo6xo-
AVMMO YCTaHOBUTb YCTPONCTBO 3aLLUTbI OT NepeHanpskeHns. 3almra oT nepeHanpaXkeHns Heobxoamma Mex-
Ay KaxKaom xunomn kabens, BkNoYan 3KpaH, N KOHCTPYKLMEN, eCNU Xuna He NOACOeANHEHA K KOHCTPYKLUMN.
YCTPOWCTBO 3aLUTbI OT NepeHanpsxeHns AOMKHO OblTb YCTAHOBMNEHO C BHELWHEN CTOPOHbI, HO Kak MOXHO 6nu-
Xe K rpaHuue 30Hbl knacca 0, enaTenbHO Ha paccTosiHumM He Gonee 1 M.

3almTa oT NnepeHanpsikeHns Ans 060pyA0BaHMSA, yCTAHOBNEHHOTO B 30HaX KNaccoB 11 2, AOMKHaA GbiTb
COCTaBHOWN YaCTblo KOHCTPYKLMM CUCTEMbI ANA MECT C BbICOKOM ONACHOCTbIO NEpeHanpskeHns.

YCTPOWCTBO 3aLMThl OT NepeHanpPsAXeHNs AOIMKHO GbiTb CMOCOBHO OTBOAUTL MUKOBLIN Pa3pAAHbLIA TOK
MUHUManNbLHO paBHbIn 10 KA (nMnynbe 8/20 Mkc B cooTBeTCcTBUM ¢ MOK 60060-1 3a 10 onepaumit). MuHumans-
Has nnowaab NonepeyHoro ceYeHns coeanHeHNs Mexay 3alMTHLIM YCTPOMCTBOM U MECTHOM KOHCTPYKLMEN
nomkHa 6biTb paeBHa 4 Mm2 Meaw. Kabenb Mexay mckpobesonacHbiM 06opyaoBaHMeM B 30He Knacca 0
1 YCTPOWMCTBOM 33LLUMTbI OT NEPEHANPSIKEHNA AOMKEH YCTAaHABNUBATLCA TAkMM 06pa3oM, UTOG LI OH Gbin 3aLm-
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LeH OT MonHuK. JTio6oe YCTPOMCTBO 3aLUUTLI OT NEepPeHaNnpsKeHns, NOACOeANHEHHOE K UCKpobe3onacHom
Lenu, AOMKHO UMEeTb B3PbIBO3ALLUTY, COOTBETCTBYIOLLYIO NPeANnonaraeMoMy MecTy NpUMeEHEHNS.

CuutaeTtcs, YTO UCMONb3OBAHME OrpaHuuIUTENEN NepeHanpsPKeHns, KOTopbie 0becnevnBaloT coeinHe-
HWE Lenn 1 KOHCTPYKLUK C MOMOLLIbIO HEMWHEWHBIX YCTPOMCTB, TAKUX KaK ra3opa3psaaHbie naMnbl U nonynpo-
BOAHWKM, HE HapyLLaeT MCKPOGEe30nacHOCTb Lienw, ecrnv Npyu HopMarnbHON paboTe TOK, MPOTEKaloWui Yepes
3TOT OrpaHnyYuTEnb, MeHbLUe 10 MKA.

MpumedaHune— Ecnm ucnbiTaHne CONPOTMBNEHWUA U30ONALMM NpU HanpsbkeHun 500 B npoBoauTcs B NONHOC-
Tb0 KOHTPONMPYEMBIX YCNOBUAX, MOXET NOTpeGoBaThLCA OTKNIOYEHUE OrpaHuuuTenei nepeHanpsixkeHni, YToObl OHU He Uc-
Kaxanu pesynstaT U3MepeHus.

MpuMeHeHne METOA0B OrpaHNYEeHNa NepeHanpsakeHna B UICKPODe30nacHbIX cUCTeMaXx 10MKHO OCHOBbI-
BaTbCA Ha AOKYMEHTANbHO NOATBEPKAESHHOM aHanuae AefCcTBUS HENPAMOTO MHOTOKPATHOTO 3a3eMNEHUs ¢
y4eTOM onpeaeneHHbIX Bbile Kputepues. Mpu oLeHke MCKpoGe3onacHo cucTeMbl HEO6XOAUMO YUNTLIBATL
€MKOCTb W MHOYKTUBHOCTb OrpaHnymMTenei nepeHanpskeHuns.

B APUNOXeHnU F npmeeaeHbl CXeMbl HEKOTOPbIX TUMOB KOHCTPYKLUWUKN 3aLLUTDbI OT NepeHanpaXXeHnaA UCKpPO-
6e30nacHoOMN CUCTEMBI,

11 OueHka Uckpo6e3onacHOM CUCTEMbI

11.1 BBeageHune

Ecnn cucrema cogepxnt o6opyaoBaHue, KOTOPOE He cooTBeTCcTBYeT TpeboBaHmam MOK 60079-11, cuc-
TeMy HeoBX0aMMO OLEHUTL Kak eanHoe Lenoe. CucteMy Heo6X0aUMO OLEeHUBATb, Kak ecnu Gbl 310 Gbino
ycTpoincTeo. CUCTEMY YPOBHA «ia» OLEHMBAIOT B COOTBETCTBUM C  KPUTEPUSIMM, W3NOXKEHHBLIMM
B 5.2 M3K 60079-11. CucteMy ypoBHS «ib» OLEHMBAIOT B COOTBETCTBUMU C KPUTEPUSIMU, N3NOXKEHHBIMU
B 5.3 MOK 60079-11. CucmemMy yposHs «ic» oyeHU8alom 8 COOMEEMCMEUU C KpUMePUSIMU, U3/10)KeHHbIMU
8 5.3.5cman0apma FOCT P 51330.10. B gononHeHWe K BHYTPEHHMM NOBPEXAEHUAM YCTPOMCTBA Heobxoau-
MO TaKXe Y4UTbIBaTb NOBPEXAEHNS BO BHELLHEN NPOBOAKE, NepeyncneHHbie B 11.4.

MpumevaHune 1 OyeBUAHO, YTO yHYET NOBPENAEHUN B CUCTEME B LIENOM SIBNSIETCA MEHEee XXEeCTKO Mepoi,
YeM yyeT NOBPEXAESHUIA KaXaon eanHULbI 060PYAOBaHMS, TEM HE MEHEE CHUTAETCA, YTO Takoi yyeT obecneumsaert npuem-
neMblii ypoBeHb 6e30nacHOCTU.

Korpnanmeetca B Hannyum Bca Heobxoammas nHopmMaLms, AoNycKkaeTCA NPUMEHATb YYET NOBPEXAEHUA
AN CUCTEMbl B LENOM, AaXe eCnu UcMnonb3yeTca o6GopyaoBaHWe, COOTBETCTBYLlEe TpebGoBaHMAM
M3K 60079-11. Takoe pelueHUe ABNAETCA anbTepHaTUBOW Gonee 4acTo NPUMeHSeMOMY NPOCTOMY CpaBHe-
HWIO BXOOHbIX M BbIXOOHbIX XapaKTepPUCTUK OTAENBbHO OLEEHEHHOTO UNK UCNbITaHHOTo obopyaoBanns. Ecnvcnc-
TeMa BKNOYaeT TOMbKO OTAENbHO OLEHEHHOEe WNN MUCMbiITaHHOE 00opyAoOBaHME, COOTBETCTBYIOLLEE
TpeGoeaHnam MOIK 60079-11, HeobxoanMO NokasaTb COBMECTMMOCTb BCEro 000PYAOBaHMS, BXOAALLErNO B
cocTaB cuctemsbl. Mockonbky BHYTPEHHWE HENCNPaBHOCTN 060pyA0BaHUS YyKe Gbinun yYTeHbl, HET Heobxoaw-
MOCTM MX YYNTbIBaTb eLle pas. Ecnv cuctema coaepnT eAMHCTBEHHbIN UCTOYHUK MMTaHWS, BbIXOAHbIE Napa-
METPbl MCTOMHMKA Y4YMUTLIBAIOT BO3MOXHble NOBpexaeHus kabenel, AONOMHUTENBHO 3TW MOBPEXAEHUA
yunTbIBaTHL HE TpebyeTcs. B npunoxeHnn A cogepxmTcs noapobHas nHopmaLms no oLeHKe NPOCTbIX UCKPO-
6€e30nacHbIX CUCTEM.

Ecnun obopynoBaHne cBA3biBaeT pasgenbHble NCKpobe3onacHble Lenu, HanpuMmep TEPMOMETP Conpo-
TUBNEHWA CABYMS pa3aenbHbiMM 0OMOTKaMK, TOrAa CBA3aHHbIE LLenW A0MKHbI OLEHMBATLCA Kak OfHa Lienb.

Ecnn cuctema conepxut 6onee 0AHOrO NMHENHOIO UCTOYHUKA NMMTaHWUSA, Toraa Heo6Xo0aMMO OLEHNTb
KOMBMHNPOBaHHOE AeNCTBME MCTOMHUKOB MUTaHNA. B npunoxeHunm B nokasaHo, kakas oLeHka AoMKHa NpoBo-
AVTbCA ANa Hanbonee 4acTo BCTPEUaLWMNXCA KOMGUHALMIN MCTOYHMKOB.

Ecnun nckpobesonacHas cucteMa coaepXmT HECKONBbKO MCTOYHWMKOB NMUTaHWS U OAMH U HECKONBbKO U3
3TUX UCTOYHMKOB HEeNMHeNHble, METOA OLLEHKW, ONUCAHHbIV B NpUNoXeHun B, He MoxeT BbITb NpuMeHeH. B npw-
noxeHnn C 4aHO pa3bsCHEHNE, KaK BbINOMHUTL OLLEHKY CUCTEMbI AN TAKOro TMNa uckpobe3onacHon CUCTEMBI,
KOraa KOMBMHaLUMA NCTOYHMKOB BKMIOYaET OAMH HEMWHENHbIN NCTOYHMK NUTaHNSA.

MpumevyaHune 2 Ecnu gononHuTenbHO HeobxoauMa KOHCYNbTaLMs crieuuanqcta, cneayet obpaTuTbca B
opraH no ceptudukaumm, akkpeautToBaHHbl B cxeme M3K Ex.

Ha pucyHke 1 npmBeaeHa cxema OLEHKM CUCTEMBI.
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OueHuTb
uckpobesonacHyio
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WcnonbayeTcs Cuncrema gorokHa
oGopy.qog:;we Her MpumenaTs 6bITb MApKMpOBaHa
B COOTBETCTBMU > Mgﬁ";sio";g"' 1 > M ncnbiTaHa
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! 13 npunoxexus B AOKYMEHT CUCTEMbI
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> "/"ﬂ“ MONYqUTL —— onucarenbHbIi
KOHCYNbTaLMI0 AOKYMEHT CUCTEMbI
cnelManucra

PucyHok 1 — OueHka cuctem

11.2 OueHKa MHAYKTUBHbIX Lenen

Ecnn nHayKTMBHOCTBL M conpoTuBneHne 060pyoBaHNMA OAHO3HAYHO ONpeaeneHbl B TEXHUYECKOMN AOKY-
MEHTaLMM UnNn Bnarofaps KOHCTPYKUMK, Toraa 6e30nacHOCTb MHAYKTUBHBLIX COCTaBAIOLIMX CUCTEMbI I0NKHA
6bITb NOATBEPXKAEHE CNOCOOOM, ONMMCaHHBLIM B NPUNOXeHnn D.

11.3 MoBpexaeHUA BO BHelLHEN NpoBoaKe

Mpw pa3paboTke CUCTEMbI, B KOTOPOIN HEOGX0ANMO YYMTLIBATL NOBPEXAEHNS BO BHELLHEN NPOBoAKe,
cneayeT yuMTbIBaTb NOBPEXAEHUA:

a) pasoMkKHyTas Lenb Moboro YMcna NPOBOAHMKOB BHELLHEN NPOBOAKM;

b) KopoTkoe 3aMbikaHue Mexay MoGbiM YNCNIOM NPOBOAHNKOB BHELLHEN NPOBOAKN U 9KpaHamu;

C) noBpeXaeHue CMCTEMbl YPaBHEHUS MOTEHLIMANOB MNK 33LUMTHOM ONMETKM B NIo60oi Touke. [ina npose-
[eHNSA TaKON OLLeHKM HEOEX0ANMO MPUHATL, YTO NYTh BO3BPaTa B 4aCTW KOHCTPYKLMKM, HE Haxoaallenca noa
HanpPsXKeHWEM, U B 3aLUMTHOMN OMNETKE UMeET HyNeBoe CONPOTUBNEHNE U He foGaBnaeT HanpPsKeHNS UMK ToKa
B Lenb.

MpueMnemble NapameTpbl COEAMHUTENBHOTO KaGensa AOMKHbI PAaCCUUTLIBATLCSA C UCMONb30OBaHNEM
koachhnumenTa 6esonacHoctu 1,5 B coorsetrctemm ¢ 10.4.2 MIK 60079-11.

11.4 MpoBepKn U UcnbiTaHMA TUNA

Ecnu TpeGyeTca npoBecTy NPOBEPKU U/MNMN NCNbITaHUA TUNA, YTOObI YCTaHOBUTL B AOCTAaTOMHON NN Mepe
6esonacHa cuctema, Heob6Xo0aAMMO NPUMEHATL MeTOAbI, onpeaeneHHble B pasgene 10 MIK 60079-11.

6
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12 MapkupoBka

Bce ycTpoKcTBa B cOCTaBe CUCTEMbI AOMKHbI BbITb NErko naeHTMdUUMpyemMbl. B cnyvae «npoctoro
o6opyaoBaHMsa» AOCTAaTOMHO KOHTPOMNENPUIroAHON 3aBOACKON 3TUKETKW.

MunHumanbHoe TpeboBaHue COCTOMT B TOM, YTOOb! NErKO MNPOCNEXUBANCA COOTBETCTBYIOWMIA ONnca-
TeNbHbIN AOKYMEHT cucTeMbl. OAvH U3 NpMeMneMbix METOA0B — YKa3aHWe HOMEPA KOHTYPa U3MEPUTENbHOTO
npubopa, NO3BOMNAIOLEro UASHTUULMPOBATL AOKYMEHTALMIO, OTHOCALLYIOCA K 3TOMY KOHTYPY, B KOTOPOW, B
CBOIO ovepeab, yka3aH OnmcaTenbHbliil OKYMEHT CUCTEMDI.

Ecnu cuctema copepxut obopyanoBaHue, KOTOpoe 6bino OTAENBHO OLEHEHO MW UCMILITAHO B COOTBET-
ctBUM ¢ Tpebosannamm MIK 60079-11, Takoe o6opynoBaHue COXpPaHAET CBOIO MCXOAHYIO MapKUPOBKY.

Ecnu cnctema oueHnBaeTca B cootBeTcTBUM ¢ MOK 60079-11, Kaxknaa eaAnHMLIA 0GOpYA0BaHNA AOMKHA
6bITb NPOMapPKMPOBaHa B COOTBETCTBMMN C 3TUM CTaHAAPTOM.
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MpunoxeHune A
(o6sasaTensHoe)

OueHka npocToi ncKkpoGesonacHOW CUCTeMbI

OTa ynpolleHHas oLeHka NpuMeHnMa, ecnu B paccMaTpyvBaeMol CUCTEME UCMONb3YETCA TONbKO OAWNH NCTOYHMK
nuTaHus.

Mopsapok onpeaeneHns NpUrogHOCTN NPOCTON CUCTEMbI, NPUMEP KOTOPOM NoKasaH Ha pucyHke A.1, AorxeH 6biTb
cnepyoLmM:

a) onpeaeneHue ypoBHS UNW NOArPYNMbl CUCTEMBbI C yHETOM MHGOPMaLMK ANSA ABYX MHANBUAYaNbHbIX CepTUhuLn-
POBaHHbIX YCTPONCTB. CUCTEMa NPUHUMAET Camblil HU3KWI OOLLMIA 3HaMeHaTeNb ANA 3TUX ABYX YCTPONCTB. Mo3aTomy ecnu
OJHO 13 YCTPONCTB OTHOCUTCS K YPOBHIO «ib», TO M BCA cUCTEMA NpUHaANeXuT ypoBHIo «ibx. Moarpynna, koTopoi npuHaa-
nexxut obopynoBaHue, onpeaenseTcs HauMeHee 4YyBCTBUTENbHBIMKM noarpynnamu IIC, 1B, 1A B nopsake CHuXeHWs
YyBCTBUTENLHOCTU. B NnpuMepe, NnpueseaeHHOM Ha pucyHke A.1, cuctema ctaHosuTces [Ex ia] lIC. JonyckaeTcs, 4yTobbl pas-
Hble YacTN CUCTEMbI OTHOCUNUCH K Pa3HbIM YPOBHSAM M noarpynnam. B 3Tux ycnosusax onucaTenbHbii JOKYMEHT CUCTEMbI
[OMKEH YeTKo onpeAensATh OTAeNbHbIE YacTu Lenw;

b) npoBepka napameTpoB HanpsiKeHWs, TOka U MOLLHOCTU, KOTOpble AOMKHbI ObITh CneayloLwmMmMu:

U, <U;
I,<I;
P,<P,

Ecnu ykasaHo 3achheKTUBHOE BXOAHOE CONpoTUBNeHne uckpodbesonacHoro o6opyaosaHus, pacyeT A0NYCTUMOro
BXOAHOrO TOKa MOXET BKNIoYaTb 3TOT napameTp. B npuBeaeHHoM npumepe 3TO HETPYAHO cAenaTh;

C) onpepenuTtb TeMnepaTypHbIN knacc nckpobesonacHoro ob6opyaoBaHnaA, KOTOPLIN MOXET 3aBUceTb OT ToKa W
MOLLHOCTW NOAKMIOYEHHOrO UCTOYHUKA;

d) mMakcMmarnbHO AONYCTUMas eMKoCTk kabens (C,) — 3TO AONYCTUMAN eMKOCTL MCTOHHMKA NUTaHUsA (C,) MUHYC
adekTMBHaA BXOAHAA eMKOCTb UckpobesonacHoro o6opyaosanus (C;),To ectb C, = C, — C;;

€) MaKkcUManbHO AOMYCTUMas UHAYKTUBHOCTL kaGens (L) — 3T A0NYCTUMAN UHAYKTUBHOCTb MCTOHHWKA NUTaHNA
(Ly) MUHYC 3chcheKTMBHAs MHAYKTMBHOCTbL uckpobesonacHoro obopyaosamus (L), Toectb L, =L, —L;;

f) ecnn UCTOYHMK NUTaHNUA — NUHERHBIN MCTOYHUK C OTPaHUYEHHbIM Yepes3 CONMPOTMBIEHUE TOKOM, TOrAa AonycTu-
Moe CooTHoleHne L /R, onpeaensieTcs B COOTBETCTBUM C Npunoxeruem D.

HekoTopble MCTOYHWUKM MUTaHWUA MOTYT GbITb GUNONSAPHLIMKY, HaNpUMmep AnoAHble (LYHTUpYIoLWme) 6apbepbl 6e30-
NacHoOCTK, NpeaHa3HaueHHble AN CUrHanoB NepeMeHHOro Toka. B 3Tmx ycnosusix Heobxoaumo yunTbiBaTh AeiCTBUE
060UX BbIXOAOB MONAPHOCTU.

OMNACHASA 30HA BE3OMNACHAA 30HA
WUckpobesonacHoe o6opyaoBaHue Cucrema CasizaHHoe o6opyaoBaHue
Exia lIC T4 Exia lIC [Exia] IIC

u; 308 U, 28B

L 120 MA I 93 MA

P; 1,2 Br P, 0,65 Br

L 10 mxlH Mapamerpbl kabens L, 3mMH

G 1HD L. 3mMH L/R, 54 mxlH/OM
LJR, 54 MKTH/Om Co 83 HD
C. 82no

PucyHok A.1 — CoeaunHeHune nckpobesonacHoro o6opyaosaHus U CBs3aHHOro o6opyaoBaHus
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MpunoxexHune B
(o6na3arenbHoe)

OueHka uenen, cogepxalynx He MeHee ABYX NCTOUYHUKOB NMUTaHNA

Takas oLieHka NPUMEHUMa TONbKO B CNy4ae, eCNK pacCMaTpUBaeMble UCTOHHUKW MUTAHNS MMEIOT NMHENHBIN BLIXOA
C PE3UCTUBHBIM OrpaHudeHnem Toka. OLeHka He NPUMEHAETCA K MCTOHHUKaM NUTaHWUSA, MCMONb3YIOWUM Apyrne popMbl
orpaHuyeHus Toka.

B npunoxexun B M3K 60079-14 onucaHa ynpouweHHas npoueaypa, NO3BoNsioLLas nonyymTb pesynbraThl ¢ 3ana-
COM, rapaHTupyiolme 6e3onacHyto yCTaHOBKY, KOTOpast MOXET NCNONb30BaTLCA B KAaYeCTBe anbTepHaTUBbLI METOAY, pac-
CMOTPEHHOMY B HACTOALEM NPUNOKEHWUN.

Ecnu umeetcs 6onee 0AHOro MCTOYHUKA NUTaHNA U NOACOEANHEHNUS BLINONHEHDBI B KOHTPONMUPYEMbIX YCROBUAX ANS
obecneveHnsa agekBaTHOro pasaerneHnsl ¥ MexaHn4eckomn yctonumsocTu B cootBeTcTBum c MOK 60079-11, Toraa paccmar-
puBaeTca Takas HeUCNPaBHOCTb COEAMHEHUIA, NPU KOTOPON NPOUCXOAUT pa3MbIKaHWUe NN KOPOTKOE 3aMblkaHne uenu, Ho
He n3MeHeHWe NONAPHOCTN COeAUHEHUI NK NepeXxoA OT NOCNEeAOBAaTENbHOrO MOAKMNIOUYEHUS K MapannensHoMy unm ot
napannenbHOro NOAKNYeHNA K nocneaosaTenbHoMy. CoeanHeHUs, BbINONHEHHBIE BHYTPU CTOMKN AW NaHEeNN, yCTaHOB-
NEeHHOMN B MOMELLEHUM ¢ HeOBXOAUMBIMU CPeACTBaMW AN KOHTPONS Ka4yecTBa U UCTIbITaHUA, — NpuMep HeobxoanmMon
CTeneHn LienoCcTHOCTH.

Ha pucyHke B.1 nokasaHo o6b14HOE nocneaoBaTensHoe noakntodeHue. MNpu TakoM NOAKNIOYEHUN HanpshkeHue pas-
OMKHYTON Lienu paBHO U, + U,, HO BO3MOXHOCTb TOrO, HTO HanpsbkeHue MoxeT 6biTb paBHo U; — U,, He paccmaTtpueaeTcs.
Mpu oLeHke 630MacHOCTN CMCTEMBI paccMaTpUBaIOTC TPU 3HaUeHNA HanpsxeHusa Uy, U, u U, + U, n cooteeTcTBYIOILME
UM 3HaueHunsa Toka I; n I, n ofLwmnin ToK

_Ui+U;
[=-tt>2
R1 + R2
BbixoaHble
napameTpb!
WCTOUHNK NUTaHNA 1 Uy Cy
Take OLUEHUT @ ® + I Ly
‘ -
Uu,=U, +U
Uy L om ™72 Ry LyR,
/ U. C.
= Ui+ b, VICTOMHUK NUTaHNs 2 2 2
U L ° RitRy
2 2 PY
+ I L,
[ o —
R, LR,

PucyHok B.1 — lNocneposatensHO NOAKNIOYEHHBIE UCTOYHUKWA NUTAHUA

Be30nacHOCTb KaXaoi U3 TpexX 3KBUBANEHTHBLIX LieNei AOMKHA OLEHUBATLCA ¢ MCNONb3oBaHneM Tabnuubl A.1
M3K 60079-11. Toraa sHaueHus L, L /R, u C, AoMkHbI GbITb YCTaHOBNEHbI ANS KaXAOH LIenK 1 3HaueHue, cosaaiollee
Hanbonee HebGnaronpuATHLIE YCNOBUS, IOMKHO NCNONL30BATLCA ANA COOTBETCTBYIOWEN Lenw.

Ons onpeaeneHus 3TUX 3HaYeHui B NOGLIX ycroBusx Heo6xoanMo ncnonb3osate koadduumneHT 6esonacHocTn 1,5.

NpumMeyaHue—Tpyu CNOXEHUN HaNpsHKEHWUI ABYX Lenen eMKOCTb onpeaenseTcs no o6beaMHeHHON Lenw.
OaHaKko UHAYKTUBHOCTL U COOTHOLLEHMWE Lo/R, MOryT onpeaenaTbCa No 0OAHOW U3 OTAENbHLIX Lenei, paccMaTpuBaeMbixX
pasgenbHo. MuHMManbHas MHOYKTUBHOCTL HE BCEraa COOTBETCTBYET MaKCUManbHOMY TOKY B LienW, 1 MUHUManbHOEe OTHO-
weHue Lo/R, He Bceraa COOTBETCTBYET MUHUMANbLHON MHAYKTUBHOCTH.
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Heo6xoanMmo onpeaennTb COrnacoBaHHy MOLLHOCTbL OT KaXA0M 3kemBaneHTHoM Lenu. CornacoBaHHasi MOLLIHOCTb
KOMBMHUPOBAHHON LLeNn ABNAETCH CyMMapHO MOLLHOCTBIO BCEX Lienei TONbKO NPu YCNOBUM, YTO NPUMEHSIEMbIE UCTOYHK-
KW UMEIOT OAMHAKOBbINA BBIXOAHOMN TOK.

Ecnv UCTOYHMKM NUTaHUA NOACOEANHEHbI NapannenbHo, Kak NokasaHo Ha pucyHke B.2, Toraa Bce Tpy 3HaueHUA
cunel Toka 1y, I, v I; + I, BOMKHBI paccMaTpuBaTbCs BMECTE C COOTBETCTBYIOWMMU HanpskeHnamn U,, U, u:

_ U1R2 + U2R1
Uy=—""72—=—.
R1 + R2
BuixogHble
napameTpbl
WcTouHMK nuTaHus 1 Uy G
T
aloke OLeHUTb ® ® + I L,
UiRy + UsR,
o= " B +p. o —
u I Ri+ Ry R, LR,
"
U, )
U L NcTOYHMK nuTanma 2
2 2 L=4L+1
® 4+ L L,
@ o —
Ry, LyR,

PucyHok B.2 — MNapannenbHo NOAKNIOYEHHBbIE NCTOYHUKN MMTAHUS

Be3onacHOCTb Kaxaomn U3 Tpex 3KBUBaNEHTHLIX Lienen Heo6xoanMo oueHnBaTb C UCNONb3oBaHueM Tabnuubl A.1
M3K60079-11. 3HaueHus L, L(,/R0 7] Co DOMXHBI YCTaHABNMBATLCA ANA KAXAOMW LieNK, U 3HaYeHue, cospalluee Hambonee
HebnaronpuaTHble YCNOBUSA, AOMKHO UCNONb30BaTLCA ANA COOTBETCTBYIOLWEN SKBUBaNEHTHOM uenu. HeoBxoamMmo Taikke
onpeaensTb COrNacoBaHHYIO MOLHOCTb OT KaA0N U3 TpeX SKBUBaNeHTHbIX Lienei. CornacoBaHHas MOWHOCTL KOMOUHU-
POBaHHON LieNK ABNAETCA CYMMaPHON MOLHOCTBLIO BCEX Lienei Npy YCNOBUU, YTO UCTOHHUKN UMEIOT OANHAKOBOE BbIXOA-
HOE HanpsikeHue.

Ecnu aBa UCTOYHUKA NUTaHUA NOAKNIOYEHBI K 0QHOM UCKpoBe3onacHomn uenun, n ux NoacoeANHeHNe He onpeaeneHo,
KaK NoKka3aHo Ha pucyHke B.3, To cylecTeyeT BO3MOXHOCTb NOAKNIOYEHNUA 3TUX UCTOYHUKOB NUTAHUA Kak NocneaoBaTenb-
HO, Tak 1 napannencHo. B AaHHbIX 06CTOATENLCTBAX BCE BO3MOXHbBIE 3KBMBANEHTHbIE LENn AOMKHLI ObiTh OLIEHEHbI C
ucnonb3osaHuem oGenx npoueayp. Ains onpeaeneHns LENOCTHOCTM UckpobesonacHoi cucTeMbl UCNONBL3YIOT Haubonee
HebnaronpuaTHbIe BbIXOAHbIE NapaMeTpbl U 3KBUBANEHTHbIE Lenu.

B coctas 060pyaoBaHus, NnpeaHasHa4eHHOro AnsA NpMMEHEeHNUs BO B3PLIBOOMACHLIX 30HaX, A0NYCKaeTCA BKNIOYaTb
UCTOYHUK NUTaHWA, B pe3ynbTaTe Yero oGopyaosaHue 6yaeT uMeTb 3HaYUTENbHbIE BLIXOAHBIE NapaMeTpbl, Hanpumep,
BHYTPEHHUI aKKyMYyNATOp. B 3TOM cnydae oueHka cucTeMbl A0MKHA BKNOYATb OLIEHKY KOMBMHaLUMN AaHHOMO UCTOYHMKA
NUTaHUA ¢ NIOLIM UCTOUHUKOM NUTaHUA B CBA3AHHOM 000PYAOBaHUK, a Takcke usMeHeHue (obpaweHne) noacoeanHeHUs
13-3a BO3MOXHOIO NOBPEXAESHUA BHELLHEN NPOBOAKMW.

Mocne onpepeneHna NpeacTaBUTENbHBIX 3KBUBANEHTHLIX Lene AOoMyCcKkaeTcs UCMOoNb30BaTh UX Kak umerowme
OAWH UCTOHHWUK NUTaHNA U UCNONBb30BaTb NPOLIEAYPY, KOTOPAs pacCMOTPeHa B NPUNOXKeHUN A, AN YCTaHOBNEHUS TOro,
asnseTcs Nn 6e30NacHOCTL CUCTEMBI B LIENOM NpUeMneMoin.

Ecnu noakniodeHbl Asa unu 6onee NCTOHHUKA NUTaHWUA C Pa3HbIMU BEIXOAHBIMU HaMPSKeHNAMMW, CyMMapHbI ypas-
HUTENbHbIA TOK MOXET Bbi3blBaTb AOMONHUTENBHOE paccesHne B cxemax perynuposaHus. Ecnm B Lensax ncnonb3yeTtcsa
TPaAULMOHHOE PE3UCTUBHOE OrpaHUYeHne TOKa, TO CUUTAETCA, YTO AONONHUTENBHOE paccesiHne He HapyluaeT uckpobe-
30MacHOCTb.
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OMNACHAA 30HA BE3OMNMACHAA 30HA
WckpobeaonacHoe o6opyaoBaHue CesizaHHOe 06opyaoBaHue
[ 4
I L
[ o
MocnepoBaTtensHoe
noakoYeHue Ry L4Ry
Uy=Uy + Uy
L= Ui+ U
° Ri+Ry
2 U, G
[ o
I L
® ° 2 2
MapannensHoe
NOAKITIo4eHe Ry, LR,
L=5L+1L
U = UiR, + UoR,
°T Ry +R,

1 — UCTOYHUK MUTaHUS 1; 2 — UCTOUHUK NUTaHUS 2

PucyHok B.3 — Mpon3sonbHO NOAKNKYEHHbIE UCTOYHUKU NMUTaHNUA
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Mpunoxexue C
(o6asarensHoe)

CoepnHeHne NUHENHbLIX U HeNTMHeNHbIX MCKPOGe3onacHbLIX uenemn

OTa npobnema anuTenbHoe BpeMs ocTaeTcs NpeaMeToM UCCNeaoBaHus. HacToslee npunoxeHue, oTpaxatollee
MHeHWe OaHOMN BeAyLLUEl ucnbiTatenbHo nabopaTopum, noaseprnock rny6okoMy nepecMoTpy. OHO OTpaxaeT coBpeMeH-
HOe COCTOsIHUE 3HaHWI B AaHHOM 06NacTu 1 ero NpUMeHeHne No3BONUT PacLUMPUTL UMELMACSA NPaKTUYECKMIA OMbIT.

MpoekTuposaHue n NpUMeHeHe HeNMHeNHbIX UCTOYHWUKOB NUTaHuA TpebyeT cneumanbHbIX 3HaHUI U AoCTyna K
COOTBETCTBYIOLMUM UCIbITATENbHBIM YCTaHOBKaM. Ecnu akkpeaMToBaHHasA ucnbiTaTenbHas nabopaTopust yCcTaHOBUNA,
4TO AaHHbII UCTOHHUK MUTaHUA SBNSIETCA AOCTATOYHO 6e30NacHbIM, TO AoNyckaeTCs NPOeKTUPOBaThL CUCTEMY B COOTBET-
CTBUM C HACTOALLMM CTaHAapTOM. Bce ocobble ycnoBus, kacaloLmecs Takoi CUCTEMbI, I0IKHbI ObITb HETKO onpeaeneHsl B
CONPOBOANUTENLHOM AOKYMEHTaLMN.

Ecnu npoeoaunTcs oLleHka 6e3onacHocTv KOMBMHALMKM MCTOYHUKOB MUTaHUS, UCMONbL3YIOLLUX HENUHENHBIE BBIXOABI,
Heo6X0AUMO YUUTBIBATB, YTO B3aUMOAENCTBUE ABYX Lienei MOXET BbI3blBaTb 3HAYUTENLHOE YBeNMUYeHUe paccesHus B
KOMMNOHEHTaX CXxeMbl perynupoBaHus. PekomeHayeTca MCNoNb3oBaTh TONbKO OANMH MCTOYHUK MUTaHUA, cCoaepXalLuin cTa-
6unuanpyowme NonNynpoBOAHWKN M MCTOUHWKU CIMHENHBIMN W/UNN TPaneLMeBUAHLIMU BbIXOAHBIMU XapakTepUCTUKaMu.

C.1 BBeaeHue

Mpaeuna BLINONHEHWUS 3NEKTPOYCTAHOBOK, onpeaeneHHble B MOK 60079-14, no3sonsioT onepaTtopy, KOTOPbIN KOH-
TPONMpYeT ONacHyH 30HY, KOMOMHUPOBATL HECKONBKO UCKPOGE30MacHbIX Lieneit C MOMOLLLIO UX CoeanHeHns. 3TOo Takxke
OTHOCUTCA K NCNONb30BaHNIO HECKOMNbKMX «CBA3AHHbIX ANEKTPOTEXHUUECKUX YCTPOMCTB» (aKTUBHBLIX B HOPMANbHOM PexXu-
Me paGoTbl UNK TONbKO B YCINOBUAX HeucnpaBHOCTH) (cm. 12.2.5.2 MOK 60079-14). Ecnu nposepka uckpobesonacHocTu
COeAUHEHNS BLINONHEHAa pacyeTOM UNU UCTIbITaHNEM, HeT Heo6X0AUMOCTH O6palLaTLCS B UCAbITaTeNbHYIo nabopaToputo
MAU K YNONHOMOYEHHOMY CMeLManucTy.

MpakTnyeckyio NpoBepKy UCMbITAHWMEM crieflyeT BbINONHATL C NPUMEHEHNEM CTaHAapTHOro uckpoobpasyiowero
MexaHn3ma B cooTseTcTeum ¢ MOK 60079-11c yueTom koadpcpuumeHTa 6e30nacHOCTU KOMBUHUPOBaHHOrO anekTpoodopy-
poBaHua. B 3ToM cnyvae HeoGxoAMMO yunUTbIBaTb HEKOTOPbIE YCNOBUSA HEUCNPABHOCTU, KOTOPblE Co3AalnT Hanbonee
HebnaronpuaTHbIE YCNOBUA BOCNamMeHeHUs1, — MeTof «<Haunbonee HeGnaronpuAaTHOro BapnaHTa» 4acTo TPyAHOOCYLeCT-
BUM Ha NpakTuke N 06bINHO NPUMEHSIETCA UCTbITaTeNbHbIMK NnabopaTtopuamu.

MOo>HO Nerko BLINONHUTL OLIEHKY COEANHEHUS PacyeToM, Mo MeHbLIEN Mepe, ANA Pe3NCTUBHLIX Lenen, ecnmn pac-
cMaTpuBaeMble INEeKTPUYECKUE UCTOMHUKA UMEIOT BHYTPEHHEE NUHENHOEe CONPOTUBNEHME, Kak MOKa3aHO Ha PUCYH-
ke C.1a. B3TOM cnyyae NpMMEeHSI0TCS KpUBbIE Npeaena BocnnaMeHeHuns, onpeaeneHHsle 8 MOK60079-11, u ponyckaetca

u
+0O & O —I> v
U, U R
-0 O

o~
~

a — JInHenHble XapaKkTepucTuKin

Ugh

N,

R
+o——1 — L.
Uy
o e v N
-0 . . -O
I, I

b — TpaneuuesuaHsLle xapakTepUCTUKn

U
I
+0 /- o u,
Uy I 7]
-0 o

¢ — lNpAMoyrofnbHbie XapakTepUCTUKA

PucyHok C.1 — XapakTepucTuka akBMBaneHTHbIX Lienen U BbIXOAOB PE3MCTUBHBIX Luenewn
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npuMeHeHne meToaa, onucaxHoro B npunokeHun A MOK 60079-14 nnn npeacraeneHHoro Ha pucyHkax C.7 u C.8 HacTos-
wero NPUNOXeHUs.

Mepsbitt aTan BKNIOYAET OLLeHKY HOBbIX MaKCUManbHbIX 3HAYEHUI1 HaNPSXKEHWUS U TOKa B pe3ysfibTaTe KOMOUHMPOBa-
HUA cBA3aHHOro o6opyaosaHus. Ecnu ceasaHHoe o6opyaoBaHne KOMOGMHMPYETCS, Kak MokasaHo Ha pucyHke C.2a, aTo
nocneposarenbHoe coeanHeHne. MakcumanbHbie 3Ha4eHUs HanpshkeHNA XoNocToro xoaa U, 0OTAeNbHbLIX NOAY3NOB CKna-
AbIBAIOT U YUMTHIBAIOT MAKCUManbHOE 3HauYeHue Toka KOpPOTKOro 3aMblikanua I . B ycTpoiicTBe, NOKasaHHOM Ha PUCYH-
ke C.2¢, coeanHeHne napannensHoe. TOKM KOPOTKOro 3aMblkaHWUs CKNaAbIBalT U YYUTHLIBAIOT CAMOE BLICOKOE 3HaYeHne
HanpsXeHUA XONOCTOro xoaa.

Ecnu B ycTpoitcTBe anekTpoobopyaoBaHua NONSAPHOCTb onpeaeneHa He YeTko (kak Ha pucyHke C.2e), BO3MOXHO
nocneposaTtenbHOE UNU NapannenbHoe NOAKNIoYEHNE B 3aBUCMMOCTM OT pacCMaTpUBaAEMOro yCnosust HencnpasHocTu. B
3TOM CNyYae cneayeT nNpeanonaraTh CNOXKeHNe 3Ha4YeHUi HanpsikeHUS U Toka ANS ABYX TUNOB COeANHEHNS B OTAENbHOC-
Tn. 3a OCHOBY crnieflyeT NpuUHMMaThL Hanbonee HeGnaronNpuaTHbLIE 3HAYEHUS.

+ -+ —

Ui
N 23U

At |

/

~Y

b— MocnepoBaTensHOE NOAKIMIOYEHUE CO CROXeHUeM 3HavyeHun HanpsAXeHUsA 1 BO3MOXXHbIM CNOXeHNnemM 3Ha4YeHUn Toka

+ - + -
(o] o o o Uk
VGl O L
—_— ——
Uo1 U02 5+

¢ — MapannernbHoe NOAKNIOYEHWE CO CIOKEHWEM 3HaYeHNil Toka

PucyHok C.2 — CnoxeHue 3HayeHuii Toka U/MNU HanpsxkeHna Ans coeauHeHui, nucT 1
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e — lNMocnepoBaTensHoe Unu napannenbHoe NoAKNYeHne Co CnoXxeHnem 3HaYeHUi Toka n HanpsbkeHua
PucyHok C.2 — CnoxeHne 3Ha4yeHUI Toka Wnnmn HanpsXeHns ANA COeANHEHUN, NUCT 2

Mocne onpeaeneHns HOBbIX MakCUMarbHbIX 3HaYEHUI Toka U HanpsxeHna Heobxoanumo nposepuTb ckpobesonac-
HOCTb KOMOUHUPOBAHHOM LienK C NOMOLLbIO KPMBLIX NPEAENoB BOCNNaMeHIeMoCTH, npuseaeHHbIX B MOK 60079-11 ¢ yye-
TOM KoadbduLmeHTa 6e30nacHOCTM ANA Pe3UCTUBHOM LieNn U oNpeaenuTb HoBble MaKCUManbHO AOMYCTUMBIE 3HaYeHUs
BHeLUHel MHAYKTMBHOCTM L, n emkocTn C,. OaHako 3aeck obHapyxueaeTca cnaoe MecTo MeToauku, npu BBeAeHHON B
MO3K 60079-14, npunoxeHue A, o cneayowmmM npuYnHam:

- 3HavyeHus MakcMManbHO AONYCTUMON NHAYKTUBHOCTN AENCTBUTENbHBI TONLKO ANA MaKCUMaNbHOTO HanNpsXXeHWs
24 B;

- CyLlecTBOBaHWE UHAYKTUBHOCTU U éMKOCTU HE yYuTbiBaeTCs.

Ecnu ncxoanTb TONBKO U3 HAMPshKEeHNIA XONOCTOrO X0A4a U TOKOB KOPOTKOro 3amblKaHus, NONYyHEHHbIN KOs duLmneHT
6e30nacHOCTM CHUXKaeTCs ¢ kenaemoro 3HadeHus 1,5 4o npumepHo 1,0 B AnanasoHe HanpshxkeHui soiwe 20 B. 3To npen-
CTaBnseTCA NpMeMnemMbiM, NOCKONbKY coeanHeHue B cooTBeTcTBUM ¢ M3K 60079-14 MoXeT 6biTb OTHECEHO TONBLKO KYPOB-
Hio «ib», paxe ecnu Bce obopyaoBaHue MO OTASNLHOCTU OoTBevaeT TpeGoBaHMAM ypoBHA «ia». OaHaKO ANA HU3KMX
HanpsiKeHW BO3MOXKHO CHIKEHWE koadhprumeHTa 6e30nacHOCTN 3HaUnTEeNbHO Hxke 1,0. TakuM 06pa3om, AaHHBIN MeTOA
He 3hpeKTUBEH C TOUKMN 3peHuns 5e30nacHOCT.

Ecnv oauH nnn HeCKoONbKO akTUBHBLIX UCTOYHUKOB B OAHON LENN NMEIOT HENUHENHbIE XapakTepucTUKN, OLEHKM,
BbINOMNHAEMbIE TONbKO Ha OCHOBE HaMpPshKeHUI XONOCTOro X0Aa 1 TOKOB KOPOTKOro 3ambikaHus, He NO3BONAINT AOCTUMHYTb
ﬂepBOHaHaanOVI uenun.

Ha npakTuke NpuMeHsItoTCA UCTOUHKKN TpaneLumeBuaHon hopmel (CM. pucyHok C.1b), a npAMoyronbHble BLIXOAHbIE
XapakTepucTukm (cMm. pucyHok C.1c¢) 4acTo BCTPeYalTCs, Koraa UCNoNb3YIOTCA SNEKTPOHHbIE TOKOOrpaHUUUTENbHbIe
yCTpoNncTBa. [Insa Takux Lenei Henb3s UCNONb30BaTh KPUBLIE Npeaena socnnaMeHsemoctn 3 MOK 60079-11. Takum
o6pas3oM, HacToALMIA CTaHAapT ONUCbIBaeT MeToA, KOTOPbIN NO3BONAET oueHUBaTL 6e30MacHOCTb KOMOMHAaLIMK ceTen,
BKNIOYAOLLNX HENNHENHBIE UCTOYHUKI, C TOMOLLIbIO AnarpamMm. Hoeas komMnbloTepHas MoAenb UCKPOBOro BOCTNaMeHeHNs
MO3BONSET JOCTUraTh Xenaemoro koadduumneHTa 6€30NacHOCTU Kak ANA HENMHENHBIX UCTOYHMKOB, Tak U ANA coBnaae-
HUA NHOYKTUBHOCTU U €MKOCTU B Lienn.
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MpeacTaBneHHas 3aecb METOAMNKA MOXKET MPUMEHATLCA ANs 30HbI knacca 1 n ana nogrpynn [IC v 1IB. Heo6xoanmo
ANOAYEePKHYTb, YTO AaHHaa MeToauka npeanaraet MexaHnM3sMm CoeaAuHeHUA; ero NnpuMeHeHne ana onpejeneHna napamMeT-
POB nckpobe30nacHOCTN OTAENbHbLIX Lienei unmn 06opyaoBaHUsS UMEET CMbICH TONLKO B CRyHae NPOCTbIX NPAMOYTONbHbIX
WNWN NUHENHBbIX Lenen.

C.2 OCHOBHbIe TUMNbl HENMUHENWHbIX Lenen

C.2.1 NapameTpbl

Ons oueHkn nckpobe3onacHoCTU akTUBHBIX Lienei HeoGXoaNMO 3HaTb BHYTPEHHEE CONPOTUBIEHNE U HanpsikeHue
MCTOYHMKa. B camMom NpoCTOM Cnyyae UCTOYHUK MOXKET XapakTepn3oBaThCA ABYMS (MOCTOAHHBIMMW) 3NEeKTPUHECKUMU BENW-
YMHaMN — HanpskeHuem U, U BHYTPEHHUM CONPOTUBNEHNEM R; Unu HanpskeHnem U, 1 TOKOM KOPOTKOFO 3amblkaHus 1
(cm. pucyHok C.1a). U, yacTo onpeaenseTtcs 3eHepoBckumu aAvopamu. U, n I, — makcumanbHbie 3Ha4eHns, KoTopble
MoryT 6bITb NONyYeHbl B YCNOBUAX HEUMCNPaBHOCTK, onpeAenenHbix B M3K 60079-11. B cnyqae, npyBeaeHHOM Ha pUCYH-
ke C.1a, xapakTepuctuka nuHeiHas. K coxxanenuto, Ha NpakTUKe TONbKO HEKOTOpbIe Lienn MoryT 6biTb NpeacTasneHb
TakUM NPOCTbIM CMOCOGOM.

Hanpumep, akkymynatop, 060pyaoBaHHbIN BHELLHUM TOKOOrPaHUYMTENbHBIM PE3UCTOPOM, HE UMEET BHYTPEHHEro
NOCTOSIHHOrO CONPOTMBNEHUS U HaNpPsKeHWe UCTOYHUKA U3MEHSAETCA B 3aBUCUMOCTHN OT CTeneHU 3apaaku. Ytobbl u3yunTb
noBeaeHue 3TUX CyLLECTBYIOWNX B AENCTBUTENBHOCTU Lienei, OHWU NpeacTaBneHbl Honee NPoCTEIMM 3KBUBaNEHTHLIMU
Lensamu, KOTopble ACMKHBLI ObiTh B TAKOM e CTeneHu cnocoGHbI Bbi3biBaTb BOCNNAMeHeHne, Kak peanbHole uenu. [ns
BbILLEYNOMAHYTOrO CAy4Yas ¢ akkyMynaTOpOM MakCUManbHOe 3HadYeHue ANA PasoMKHYTON uenu paeHo U, U BHewHee
conpoTusneHue paBHo R}, kaknokasaHo Ha pucyHke C.1a. 3Ta akBUBaNeHTHas UeNb UMEET NUHEVHYIO XapaKTepUCTHKY.

HenuHenHble uenu Take MOryT 661Tb CBEAEHbI K ABYM OCHOBHBIM TMNAM, NOKa3aHHLIM Ha pucyHkax C.1b n C.1c.
VICTOYHUK ¢ TpaneuuneBnaHON xapakTepucTukon (pucyHok C.1b, cocTouT n3 UCTOUHUKA HanpsXKeHUs, CONPOTUBNEHUS U
DONONHUTENBHBIX OFPaHUYNBAIOLLNX HANPSXKEHNE SNEMEHTOB (Hanpumep, CTabUNUTPOHOB) Ha BLIXOAHLIX 3axmnmax. Tok
MCTOYHMKa C NPAMOYronNbHON XapakTepUCTUKOMN, MPeACcTaBNeHHOro Ha pucyHke C.1 ¢, orpaHuy4eH 3NeKTPOHHbIM PerynsaTo-
pOM TOKa.

Ecnu paccMoTpeTb BbIXOAHYIO MOLUHOCTb PasnuyHbIX CETEN, CTAaHOBUTCA O4EeBUAHBIM, YTO CrieayeT NPUMEHATL pas-
Hble NpeaenbHbIe 3HaYeHUst BOCNNaMeHeHNs, NOCKONbKY BOCMNAMEHAIOLWAN UCKpa ABNAETCA OAHOBPEMEHHO «3apsaomM»
1 Heo6xo0aANMO YYUTLIBaTE €€ COOTBETCTBME UCTOYHUKY, KOTOPLIN ee NnuTaeT. MakcuManbHasa MOLWHOCTb OT UCTOYHUKA,
npeacTaBneHHOro Ha pucyHke C.1a, cnepywouwas:

Pax = 1/4 Uy x I,
1 ANs UCTOYHMKA ¢ TpaneuveBUAHON XapakTepuctukon (pucyHok C.1b):
Pax = 114 Ug x I, (ana U, > 1/2 x Ug), nnu
Pax = Up x(Ug — U)/R (ana U, < 1/2 x Ug).

TpaneuneBnaHas xapaktepucTuka Ha pucyHke C.1b CTaHOBUTCA MPAMOYrONbHON XapaKTepUCTUKON Ha PUCYH-
ke C.1c, nockonbky Ug CTPeMUTCs K GECKOHEUHOCT!.

B atom cnyyae:
Prax = Uy x 1.

OnA nonHoro onucaHWsa UCTOYHMKa HeoBXoaAMMbI iBa NapameTpa, OTHOCALLMECS K NMUHERHBIM N NPSMOYroNbHbLIM
XapakTepucTKam, U Tpu napameTpa, OTHOCALLMECS K TpaneuueBmaHoi xapaktepucTtuke (Tabnuua C.1).

Tab6nuya C.1 — NapameTpsl, Heobx0ANMbIE ANA ONNCAHWUA BLIXOOHOW XapakTepuCTUKu

XapaktepucTuka Heobxoaumbie napameTpbl
JluneiiHas, pucyHok C.1a U,, I, wvon U, R
TpaneuuesugHas, pucyHok C.1b Uy, Ug, Runun U,, R, I, unn U,, Uq, 1,
MpamoyronbHas, pucyHok C.1¢ Us, 1,

C.2.2 Undhopmauusn, coaepxawjasnca B ceptucdukartax

B cBA3un c Tem, uTo B cooTBeTCTBUM C 12.2.1 Mnn 12.3 MK 60079-14 o60pyaosaHue ¢ akTMBHbLIMM MCKpOGe30nacHbl-
MU LIensiMW NOANEXUT CepTUDUKaLIMMN, MOXHO NPEANONOXUTbL, YTO ANS OTAENBLHOro 060pyAOBaHUS, KOTOPOE AOMKHO KOM-
6uHMpoBaTbC ¢ UckpoGe3onacHbIMU LensiMu, BCerga MMeeTca cBuaeTenbcTBO 06 McnbiTaHUM, coaepallee
COOTBETCTBYIOLLME INEKTPUYECKNE NapamMeTpsbl.

MepBblit 3Tan No6oi oLieHkn 6e30NacHOCTU AOMKEH BKNIOYaTb onpeaeneHne TUna xapakTepucTukn 1 COOTBETCTBY-
oLMe aneKTpuyeckue napaMeTpbl OTAENbHLIX Leneid. Mockonbky nonb3osaTenb MK onepatop o6bIYHO He 3HaKOM C
YCTPOWCTBOM Lieneii U BHYTPEHHUM CTpoeHnem 060pyaoBaHUA, eMy NPUAETCA AOBEPSATL ANEKTPUHECKUM AaHHbIM, NpuBe-
AeHHbIM B CBUAETENbCTBE 06 UCNbITaHUN.
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O6bI4HO B CBUAETENLCTBE 06 UCTIBITAHUM COAEPXATCS CreayloLMe 3Ha4eHNA: HanpsixeHne xonoctoro xoaa (U,),
TOK KOPOTKOTO 3aMblkaHus (1,) U MakcuManbHO JOCTUXKMMAs MOLLHOCTL P HacTo Ha OCHOBE 3TUX 3HaUEHMIA MOXHO cae-
naTh BLIBOA O TUME XapaKTePUCTUKN.

Mpumep (MakcUManbHble 3HaYeHns):

U,=125B,
I,=01A,
P, =313 mBT.

Mockonbky 3HaYeHne P, paBHO OAHON YeTBEepTOl NPOM3BEAEHNA HAaNPSAXKEHNA XONOCTOrO XOAa U TOKa KOPOTKOro
3aMblkaHWs, MOXHO cienaTb BbIBOA, UTO 3TO MPUMEpP NMHENHON XapakTepucTukn (pucyHok C.1a).

Mpumep (MakcMManbHble 3HaYeHUs):

U,=20,5B,
1,=35A,
P0 =718 mBT,

rae P, — npoussefieHne HanpskeHUst XONOCTOro X0Aa M Toka KOPOTKOro 3aMbIKaHWUsA, TO eCTb NpUMep NpsMOYroNbHOwM
xapakrepucTukm (pucyHok C.1c).

B HekoTOpbIX CryYasx 3Ha4eHNss MOLLHOCTU, TOKa U HanpsiXeHWUs He COOTBETCTBYIOT Yka3aHHbIM BbilLe, MOTOMY YTO
3HaYeHne MOLLHOCTU YKa3aHo Ans yCTaHOBUBLUUXCS YCNOBUIA (AeCTBUE HarpeBa KOMMNOHEHTOB, MOAKIOYEHHbIX NOCNeao-
BaTenNbHO), a 3Ha4YeHWsl Toka U HanpsPKeHUs AaHbl AN AMHaMUYeckux YCrnosuii (MCKpoBoe BocnnameHeHune). Koraa ecte
COMHeHUs, HeobxoaANMO NPOBEPUTD, KaKylo XapakTepUCTUKy crneayeT NPUHATL 38 OCHOBY COEANHEHUSA C TOYKU 3peHns
MCKPOBOrO BOCMNNaMeHeHNs.

B cnyvae TpanevmeBuaHON XapakTepucTUKN MHopMaLmm B ceuaeTenscTee 06 ncnoitaHnm 6biBaeT HEAOCTaToOYHO
Ans onpeaeneHns xapaktepuctukn. OTcyTcTBYeT TpeTui napameTp (cM. Tabnuuy C.1) — Ug unu R.

YkasaHue 3HaveHuss R B kayecTBe AONONHUTENBHOrO NapaMmeTpa NoMoraeT NpasunbHO BLIMONHUTL COEAUHEHWUA
nckpobesonacHbix Leneit. MoaTomy sHaveHne R obblvHO npuBOAUTCA B cBuaeTenbcTBe 06 ncnbitaHun. Toraa napameTp
Uq (pucyHok C.1.b) MOXHO BbIBECTU MO Chopmyne

UQ = IO X R

B 6onblunHCTBE cnyvaesB B cBUAETeNbCTBE 00 UCMLITAHUN Takke ykasbiBaeTcs hopMa XapakTepucTuku niobon
HENWUHENHON Lenw.

Mpumep MOXeT BbIrNAAETL CreaytowmnM o6pasom.

MakcumanbHble 3Ha4YeHUs (TpaneLumeBnaHas XapakTepucTuka):

U,=13,7B,
1, =105 mA,
R =438 Owm,
P,=1010 mBr.
3Ta xapaktepucTuka npeactaBneHa Ha pucyHke C.3a; Ha pucyH-
Ui ke C.3b nokasana 6e3onacHas, akBuBaneHTHas uenb.
468 N BbinonHstoT cneayowmin pacyeT:
N\
\\ Ug=1,xR=46Bn
. P,=(Ug—U,) xU/R=1010 mBT.
\\ Takum 06pa3om, AaHHble, Heo6x0aAUMbIE AN COeANHEHUST, MOTYT
1378 AN 6bITb MONyYeHbl Ha ocHoBe MHGOpPMaLUUK, NPUBEAEHHOI B CBUAETENL-
\ cTee 06 ucnbiTaHnn. Ecnn Taknx AaHHbIX HET B paHee BblAaHHbIX CBUAE-
> TeNbCTBax, OHW AOIKHbI ObiTb NpeaoCTaBneHbl U3roTOBUTENEM
0 105mMA 1 o6opynoBaHua unu ucnbiTatenbHon nabopartopuei.
a - BLIXOAHBI® XapaKTEPUCTUKM Mpu paspaboTtke uckpobesonacHbix Lenen HeoGxoaUMO CTpe-
MUTbCA K TOMY, 4TOObl YUCNO COeAUHEHUIA U KOMOUHUPOBaHHLIX NOA-
438 Om y3noB 6b1no HeGonbLumMM. JTa Lienb He Bceraa AoCTUXMMA Ha NPaKTUKe,
+0 r— _ _ o I NOCKONbKY Heo6XoAWMO YuuTLIBaTb YCNOBUSI HEUCMPABHOCTU. 3TO
et 0O3HauvaeT, YTO HEKoTopoe 0b0opyaoBaHUE, KOTOPOE HE IBNSAETCA UCTOM-
HUKOM HanpsieHusl B HOpManbHbIX yCnoBusax paboThl, AOMKHO pac-
46 B 13,7B u CMaTpuMBaTbCA Kak UCTOYHUK B CIlydae HEUCNPaBHOCTM.
MaccueHble BXxoAbl YCTPOWUCTB, HanpuMep U3MepuTenbHbIX AaT-
-0 ! ! o 4YUKOB, MNOTTEPOB WU T.A., MOTYT, C TOYKM 3peHuss Ge30nacHoCTw,

NeNCTBOBaThb KakK aKkTMBHble UCTOYHUKN. MoaToMy Heobxoaumo obpa-

b - akBuBaneHTHas Lenb LWAaTLCA K MaKCUManbHbIM 3Ha4YEHUAM, YKasaHHbIM B CBUAETENLCTBAX.

B pesynbTate pabouve xapakTepucTUKM Liefi MOryT 3Ha4YuTenbHO

PucyHok C.3 — BbixoaHas XxapakTepucTUKa W OTKNOHATLCS OT 6e30NacHOi XapakTepuCTUKX. YKka3aHHble B cBuaeTENb-
3KBMBANEHTHAA UMb UCTOYHUKA C Tpaneuue- CTBax 3HAYEHWUs] HaMPsDKEHWst XONOCTOro xoaa U, u Toka KOpPOTKOro
BUAHON XapaKTepucTUKON 3amblkaHusi [, AnNA AaHHOM Lienn B HEKOTOPLIX CRyYasxX NPpUMEHNMbI
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TONbKO ANA yCJ'IOBIAFI nepexoaHoro npouecca. ] .qpyroﬁ CTOPOHbI, 3Ha4YeHUe MOLLHOCTU NPUMEHAETCA K YCTaHOBUBLLNMCSH
YCNoOBUAM, KOTOPbIE AOMKHbI YYUTBIBATBCA C TOYKU 3peHUA Harpesa NoAKNiYeHHbIX KOMAOHEHTOB.

C.3 CoeauHeHue uckpobesonacHbix Lenen He MeHee YeM € IBYMA UCTOYHMKaAMM

C.3.1 OnpeneneHune pe3ynbTUpyIoOLLeN BbIXOAHON XapaKTepnCcTUKN

MpeanonaraeTcs, YTO BbIXOAHbIE XapakTepUCTUKU Lieneit B cocTaBe koMOMHaLMK Lieneit, KOTopble AOKHbI pac-
CMaTpUBAaTbLCA Kak UCTOYHUKM HanpskeHWs, 3BecTHbl (cM. C.2). Tenepb, ucxoasa us TUNa CoeanHeHus, cneayeT onpeae-
NnTb, HeOBXOANMO NN YUUTLIBATL CYMMapHOE HanpsiXxeHne, CyMMapHbIii TOK U OAHOBPEMEHHO CyMMapHOe HanpsixkeHne
M TOK B YCNOBUSAX HOpManbHON paboThbl M B YCNOBUAX HEUCNPABHOCTU.

Ecnu koMBUHUPOBaHHbIE UCTOYHUKN HaNPSXKeHWUSA MOAKNIOYEHbI NOCNeA0BaTENbHO U He COEANHEHDI, Hanpumep, ¢
3emnen (pucyHok C.2a), Toraa He3aBUCMMO OT MONAPHOCTM UCTOYHUKOB BO3MOXHO TOMBKO CIOXEHWE HanpsikeHWs.
Pe3ynbTupyoLwyo BEIXOAHYIO XapakTepucTUKy Nerko Haitn rpacduyeckuM cyMMmpoBaHueM. HanpsikeHus oTaenbHbIX
MCTOYHWKOB ANS KaXA0ro 3HaYeHWUA Toka cknaapiatTca. MyHKTUpHas kpuBas Ha pucyHke C.2 nokasbiBaeT pesynbTUpyto-
LMe XapaKTEPUCTUKN B PasHbIX CNy4asx.

B nocnepoBaTenbHol Lenu, NpuBeaeHHoM Ha pucyHke C.2b, ¢ coegmHeHnem ABYX UCTOYMHUKOB HaNpsKeHUs Ha
YPOBHE Harpy3Ku, CNoXeH1e ToKa MOXHO UCKIIOYUTb, TONBKO €CNU NONSAPHOCTb ABYX UCTOYHUKOB B YKa3aHHOM Hanpaene-
HUK chmkcmposaHa ansa 6esonacHocTH (HanpumMep, ANs HekoTopbix 6apbepos GesonacHocTH). [INA UCTOYHUKOB HaNpPsHKe-
HUS, KOTOpble MOryT WM3MEHWTb MONSPHOCTL BO BpemsA paboTbl UMW B YCNOBUAX HEUCNPaBHOCTH, HeoGXoAUMO
paccMaTpuBaThb CNOXeHWe Toka U HanpsbkeHus (cMm. pucyHok C.2e).

Mpv napannensHOM NOAKNKYEHUN, TOKa3aHHOM Ha pUCyHke C.2¢, CNOXeHUe ToKa BO3MOXHO TONLKO B CNyYae npu-
MEHEHNA ABYXNONOCHOMO MCTOYHUKA C MOAKNI0YEeHWEM ABYX NONOCOB. CnoXeHne HanpskeHUa B AAHHOM CNy4yae HeBO3-
MOXHO, W pesynbTUPYIOLAas XapakTepucTuka co3aaeTcs rpacmyeckuMm CyMMUPOBaHUEM OTAENbHBIX 3HAaYEeHUN ToKa.

Ecnu Tonbko 0AMH NONKOC KaXA0ro UCTOYHMKA NOAKMIOYEH K MONOCY APYroro UCTOMHUKa (pucyHok C.2d), cnoxeHune
HanpsKeHWUA MOXHO UCKMIOYNUTb, ECNN NONSAPHOCTbL MCTOYHUKOB, Kak Noka3aHo, (PUKCUMpOBaHa BO BCeX Cny4asnx (Hanpumep,
cnomolubo 6apbepos 6esonacHocTH). MiHade cneayeT paccMaTpuBaTh CNOXEHWE TOKa M HanpsikeHUA (CM. pucyHok C.2e).

Ecnun Heckonbko Lenein NoAKNYeHbl K KOHTYPY, B KOTOPOM crneayeT npeanonaratbh NPOU3BofbHbIE COeANHEHUNA
(pucyHok C.2e), Toraa B 3aBUCMMOCTM OT paccMaTpmBaemMbIX YCNOBUI HencnpaBHOCTU MoXeT GbITh 3aaaHo nocneposa-
TenbHOe UNK NapannensHoe coeANHeHNe, TO eCTb HEOBXOANMO paccMaTpUBaTb CNIONKEHUE TOKa U CNOXXEHNE HAaNPSXKEHNA.
MockonbKy 3T ABa BapuaHTa He MOryT CYLLECTBOBaTb OAHOBPEMEHHO, PE3YNbTUPYIOLLINE XapaKTEPUCTUKN CROXEHNA TOKa
N CNOXeHWs1 HanpsXXeHns creayeT CTPOUTL pasaenbHo. 3Ty Npoueaypy Takke NPUMEHSIOT BO BCEX CNy4YasX COMHEHUN B
OTHOLLEHWM Lienen, npeacTasneHHbiX Ha pucyHkax C.2b un C.2d, a Takxe ana uenen ¢ 6bonee 4yem oByMS NPOBOAHWUKaMM.
Mony4eHHbI pesynbTaT Beeraa bynet obecneynsaTb 6e30NacHOCTD.

C.3.2 OueHka 6e3onacHOCTU COeAMHEHUA N onpeaerieHne MaKCMManbHO AONYCTUMbIX €MKOCTU M MHAYK-
TUBHOCTH

Ecnu pesynbTupylowwan xapakrepuctuka koMGMHMpOBaHHON Lienu onpeaeneHa B cootsetcteum ¢ C.3.1, cneayio-
LMIA 9Tan — oLieHka uckpobesonacHocTu. [na 3ol Lieny UCnonb3yT AnarpaMmMsl, NpuBeAeHHble Ha pucyHkax C.7 u C.8.
OHM nokasbiBaloT KPUBYIO AONYCTUMOro Npeaena ANs NUHENHbIX XapakTepucTUk UCTOHMHUKOB (LITPUXOBas nNpeaensHas
KpuBas) U ANs NPAMOYronbHbIX XapakTepucTUK (CNNoLwHana npeaenbHasn Kpueas ) npu AaHHON MHAYKTUBHOCTM U HOBLIX Mak-
CMManbHbIX 3HAa4YEHUSAX TOKa U HaNpAXeHUs B KOMGUHUpOBaHHON Lenun. Kpome Toro, npuBeaeHb! KpUsbie ANs onpeaeneHus
caMoli BbICOKOI ONYCTUMON BHELLHe eMKocTU B 06oux cnydvasx. Pacnpeaenenue amarpaMm no rpynnam o6opyaosaHus
M MHAYKTUBHOCTM NpuBeAeHo B Tabnuue C.2.

Ta6nuya C.2— PacnpegeneHue anarpaMm no rpynnam o6opyaosaHns N MHAyKTUBHOCTM

PucyHok pynna Honyctumas WHAYKTUBHOCTL L, MITH
C.7a 0,15
C.7b 0,5
C.7c nc 1
C.7d 2
C.7e 5
C.8a 0,15
C.8b 0.5
C.8¢c IIB 1
c.8d 2
C.8e 5

YT06bI OLIeHUTL McKpoBesonacHOCTb, CHavana cneayeT BeiGpaTth rpynny oGopyAoBaHWA, a 3aTem OBLLYI0 MHOYKTUB-
HOCTb, Heob6xoaumyto Ans koMGuHaumn. Ecnu paccmaTpusaloTcs HeGonbluMe sHaueHUs UHAYKTUBHOCTM (HUKaKoi cocpe-
AOTOYEHHON MHAYKTMBHOCTW, TONLKO KOPOTKME oTpeskn kabens), Toraa cneayeT BbibupaTh AnarpaMMy ¢ CaMoi HU3KOM
MHAYKTUBHOCTLIO (pucyHok C.7a ans rpynnsl 1IC 1 pucyHok C.8a ans rpynnsl |l B)).
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PesynbTupyoLas BbixoAHas xapakTepucTMKa HaXo0auTCA Ha paccMaTpusaemon anarpammve. Ecnu B cooTBeTcTBUM
¢ C.3.1 paccmaTtpuBaeTCs CroXKeHne Toka U HanpsXeHUs, Toraa AoMKHbI ObiTb BbiYepUeHbl 06 pesynbTUpYIoLLmMe Xapak-
TEPUCTUKN.

Tenepb MOXHO HEMOCPEACTBEHHO ONpPeaenuUTb, ABNASTCA N MCkpobe3onacHom KOMOMHALMA NCTOYHUKOB C MHAYK-
TMBHOCTbIO ANA AaHHOW Anarpammel 1 BIGPaHHOM rpynnel 060pyaoBaHua. MonyyeHHas CyMMapHas XxapakTepuctuka He
DOMmKHa NnepecekaTthb NpeaenbHYIo KPUBYHO AN UCTOYHWUKE C NPAMOYrONbHON XapaKTePUCTUKON HN B OAHON TOUKE Ha anar-
pamme. Kpome Toro, Touka Ha gnarpaMme, onpeaeneHHan Kak MakcumManbHOe HanpsbkeHne UN MakCUManbHBbIiA TOK CyM-
MapHON XapakTepuCTUKWU, AOMKHa NexaTh HKE KpUMBOWA AN NNHERHOrO NCTOYHUKA.

MakcumanbHO AONYCTUMYIO EMKOCTb NONyYaeMoii Lieny onpeaensiioT Kak caMoe HM3KOE 3HaueHne Ans ABYX Cepui
npeaenbHbIX KpuBbIX C,, KOTOPOE ABNAETCA CaMbiM BLICOKMM 3HaYeHneM C,, KOTOPOE HE NepecekaeTcs Pe3ynbTUPYIoLLEH
BbIXOHON XapakTepucTUKON ANA NUHENHOro npeaena n Ana npamMoyronbHoro npeaena. Ecnu ans aaHHoro npUMeHeHus
HeoGxoauma Gonee BLICOKan AOMYCTUMas MKOCTb C,, €€ MOXHO NOMyYMTh, UCNONbL3YS, Npexae BCEero, Avarpammy ans
6onee HU3KON MHAYKTUBHOCTU, JTOT Ke METOA MOXHO NPUMEHATb, KOrAa pesynbTUPYIOLan BbIXOAHAs XapaKTepucTuka
nepecekaeT KpMBYIO NpeaenbHON MHAYKTUBHOCTU ANA NCTOYHMKE C NIMHENHON N MPSIMOYFONbHON XapakTepucTukon. Ecnn
Aaxe npu caMoOM HNU3KOM 3HaYEHUN UHAYKTUBHOCTU Ha anarpammax (0,15 MIH) KpMBbIE COOTBETCTBYIOLMX NPEAENOB Ha
Anarpamme 1IC npeBblleHbl, pekoMeHaYeTCA NPUMEHATL Anarpammbl 1IB. Ecnn 3Tn npegensl Takke npesbilleHbl, Toraa
KoMOMHaLMA He ABNseTCA uckpobeaonacHomn Takke u aAna rpynne |IB.

C.3.3 dononHurenbHble KOMMEHTapM1 OTHOCUTENbHO METOAUKN NPUMEHEHNA BLIXOAHON XapaKTepucTUKN

MeToaunka oueHkn 6e3onacHoCTM coeauHeHuit uckpobesonacHblx Lienei, onucanHas 8 C.3.1 n C.3.2, cospana Ha
OCHOBe (pyHAaMeHTanbHbIX MCCNeaoBaHniA U pacyeta mogenein. Metoa pacyeTta faeT pesynbTaThl, OTNMYaKOLMECs OT
npmBeaeHHbIX B NpeabiayLeM oTyeTe.

Bonee BbicOKMe 3HaYeHUA eMKOCTU AOMYCTMMbI B AUanasoHe HU3KOro HanpsbkeHus. [ina 6onee BbICOKMX Hanpsbxe-
HWUI pasHULa MOXeT AocTuraTh KoadduumneHTa 3. B oTnmumne oT gnarpamm B Nnpeabiaywem NyHKTe, npeaensHas kpusas
ANSA YUCTO PE3NCTUBHOMN Lienn He NokasaHa Ha pucyHkax C.7 n C.8, Ho oHa no CyTu onpeaensaeTca No UHAYKTUBHLIM Npeae-
nam. Kpome Toro, 3nechb HaxoasaTCA NpeaenbHbie KpMBbIE ANA NIMHENHBIX UCTOYHMKOB. 3a UCKNIoYeHWeM 3Toro, rpaduyec-
KU NPOLECC B LIENOM OCTaEeTCH TakuM ke.

Mpadpnyecknini METOA OCHOBAH Ha CHUXEHUWU peanbHON XapaKTepUCTUKN MCTOYHUKA B abCTPakTHOM NMHERHOM
NUCTOYHUKE N NCTOYHUKE C MPSMOYrONbHOMN BbIXOAHON XapaKTe pUCTUKON N CPaBHEHWUM C COOTBETCTBYIOLUMM NPeaenbHbIMU
KpuBbIMU. TONLKO B CNyYae, eCnu hakTUyeckasa XapakTepucTika CTOYHMKE NMHEeNHas nnn NPAaMoyronbHas, Koadduumn-
eHT 6e30MacHOCTU CrapaHTMpOBaHHbLIM 3Ha4YeHneM 1,5 MoxeT 6bITb BbiBeAEH No Anarpamme. [ina HekoTopbix 6onee cnox-
HbIX UCTOYHUKOB MOXET ObITb MONE3HO MOCTPOUTL OrnBaIoLLYIO NUHENHYIO UNN NPAMOYFONbHYIO XapaKTepUCTUKY, HYTO
NO3BONIUT COXPaHUTL KO3PULMEHT Ge3onacHOCTU. PeanbHblil k03hpUUMEHT 6e30NacHOCTU MOXKeT GbiTb HECKONBLKO
Huke (HO Bceraa Bbiwe 1,0), ecnu ucnonb3aytotes o6a npeaensbHbIX Kputepus. 3To pesynbTaTt npeobpas3oBaHua dakTnyec-
KMX YCNOBWIA B LENW, UCNONb3yeMbIX B MPOCTOM rpacuyeckoM meToae. Mo obLemMy MHeHUIO CneLuanncToB, 3To npueMne-
MO, KOrAa paccMaTpuBaloTCs YCTaHOBKM ANS 30HbI knacca 1.

Mpw npumeHeHMn anarpamm, npveeaeHHbIX Ha pucyHkax C.7 n C.8, Bceraa yumtoiBaeTCsl B3aMMOAENCTBUE UHAYK-
TMBHOCTM U €MKOCTU (CMeLuaHHas Lenb). 3Ty METOAMKY Takke crneayeT NPUMEHATb ANA KOMOUHALMM YUCTO NUHENHBIX
Lenei (BbIXOAHaA XapakKTepuCcTka B COOTBETCTBUM C pucyHkoM C.1a). YkasaHHblil MeToa He AenaeT pasnuunin Mexay
COCPEeAOTOYEHHOM NHAYKTUBHOCTBLIO N @MKOCTBIO U UHAYKTUBHOCTbIO UMW EMKOCTHIO, BbIBEAEHHLIMU Ha OCHOBE pacnpeae-
NeHHbIX NapameTpo. kabens. Ecnuucnonbayotes kabenu co BpemeHemM nepegaym Ao 10 MKC, COrnacHo CyLecTByoWwemMy
MHEHUI0, Takoe pasnnumne He AaBnaeTcs HeobxoanMMbIM. PacyeT, OCHOBaHHbIN Ha COCpeA0TOYEHHBIX ANeMeHTax, OCHOBaH
Ha 6e30MacHOCTU U, B OTNINYME OT paHee NPUMEHSBLUMXCS METOAOB pacyeTa, He MMeeT Cepbe3HOro OrpaHNYeHUs Ha npak-
TUKe.

MpenmMyLLECTBO 3TON METOANKN COCTOMT B TOM, YTO BCe AaHHble, OTHOCALLMECA k 6@30NacHOCTU, MOXHO B3ATb U3
opHoin AnarpamMmMbl. TeM He MeHee, HeoBXoANMO NPOBECTN AONONHUTENBHOE CpaBHEHWE MaKCUManbHOro HanNpPAXeHUs
XONOCTOr0 X04a ¥ MakCUMMarnbHOM eMKOCTU B COOTBETCTBUM Cc Tabnuuein A.2 MOK60079-11, NOCKONbKY B HEKOTOPBIX CRy4a-
AX NO OMMCAHHOIN 3AecCb MeToauKe nonyyatoT 6onee BLICOKYHO AOMYCTUMYIO eMKoCTb. Toraa 3HadeHuns cneayeT B3ATb U3
M3K 60079-11, uTo6bl nsbexatb HeaopasyMeHNs.

3HayeHus, nonyyeHHble ANA MakCUManbHO AOMYCTUMbIX BHELUHWX UHAYKTUBHOCTU U €MKOCTU, — 3TO 3HaYeHUs,
npyMeHUMble ANA BCeit KOMBUHaLMW, TO eCTb AOMKHbI GbITb YYTEHBl WUHAYKTUBHOCTW M E€MKOCTU BCEX OTAENbHbIX
YCTPOICTB, AENCTBYIOLMX Ha BHELLHUX KOHTaKTax.

MeToauka pacueTa, UCNONb3OBaHHAA Ha AnarpamMmmMax, NokasbiBaeT OTCYTCTBUE 3HAUUTENBHBIX CUCTEMAaTUYECKNX
OTKNOHEHWIA OT pe3ynbTaToB, NONYYEHHbIX MPU UCMBITAHUSAX Ha BOCMNaMeHeHne BO BpeMsl BbINONHEHUst Hay4HO-Uccneao-
BaTeNbCKUX NPOEKTOB. 3BECTHO, YTO NOrPELLUHOCTL MHOTMX Pe3ynbTaToB M3MepeHnin HaxoauTcs B npeaenax Ao 10 %.
MpuunHa 3aknoyaeTca B METOAE UCMbITaHNIA U CaMOM McKpoobpasytolem MexaHnsme. CuntaeTcs, 4To NpeacTaBneHHbIn
3aecCb MeToA AaeT Hebonblune OTKNOHEHMS.

C.4 UnmocTpauma MeToAUKM NPUMEHEHNA BLIXOAHLIX XapaKTePUCTHK ¢ MOMOLLLIO MPpUMepa

B npumepe, nokasaHHOM Ha pucyHke C.4, aHanusaTop ¢ ycunutenem ycTaHOBNEH B ONacHOMN 30He U Nony4aet nuTa-
Hue oT nckpobesonacHoOro UCToYHMKa NuTaHna |. BeixoaHoi curHan nckpobesonacHoro yeunutens (0...20 MA) noaaeTces
Ha nHaukatop |l n nnottep .
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3 EEx ib 1B
7

CnoxeHue Toka/HanpaxeHUs
MoacoeanHeHHan uenb Ex ib IIB
P,=198BT, U, =28,78B, I, =264 mA
L,=0,5MIH, C, =400 H®

1 — pucneT4yepckas; 2 — KOMMYTaLUOHHbINA 3an; 3 — nnowaaka (B3pLIBOONacHas 30Ha), 4 — MakcuMarbHble ornepaLMoHHO-Naccue-

Hble 3HaYeHUsa Ha MHAMKaTope: NMHelHble xapakTepuctukn 12 B, 133 MA, 0,4 BT; 5 — MakcuManbHbie onepauuoHHO-NacCUBHLIE 3HaYe-

HUS Ha 3anucbiBaloLLEM YCTPOACTBE: NHenHas xapaktepuctuka 1 B, 31 MA, 10 MBT; 6 — MakcumanbHbie 3HaYeHUA Ans UCTOYHUKA

nutaHus: Ex ib 1IB 15,7 B, 100 MA, 1,57 BT, L, < 1MMH, C, < 650 H® — NpsAMOYroNbHbIe XapakTePUCTUKN PErynupoBaHUs Toka dnek-
TPOHUKK; 7 — aHanu3aTop ¢ yeunutenem (MckpobesonacHoe obopyaoBaHue)

PucyHok C.4 — MpumMep coeanHeHns

AHanusaTop — 370 uckpobGesonacHoe obopyaoBaHMe; UCTOYHUK NUTAHWUA, UHANKATOP U NNOTTep — CBA3aHHOE
ofopyaosaHue B 3HaveHUn, NnpuHsaToM B MK 60079-11. Mpu HopmanbHoi paboTe TONbLKO CeTeBOe NUTaHNE — aKTUBHLIN
WCTO4YHMK, 2 UHAUKATOP U NNOTTEP — NaCCUBHBLIE UCTOYHUKN. OAHAKO ANS OLeHKn 6e30nacHOCTU BKavecTee 6a30Bbix Npu-
HATbI CaMble BbICOKME BO3MOXHbIE 3Ha4YeHNA U3 cenpeTenbCcTs o6 UCNbITaHUN, OTHOCALLNXCA KO BCEM TPEM yCTpoﬁCTBaM B
YCNOBUSIX HEUCMPABHOCTU.

MmeeTca B Hannuum cnepyiowwas uHPopMaums:

I. AcTouHMK NUTaHKMA

Buixoa ¢ Buaom 3awumTel Ex ib 1IB
MakcumanbHble 3HaueHUs
U,=15,7B;
I, =100 MA;
P,=1,57 BT;
L,=1MlH;
C, =650 HO.
MpaMoyronbHas BbIxoaHas xapakrepucTuka (pucyHok C.1¢)

Il. UnaukaTop

Bxop ¢ Buaom sawmtbl Ex ib 1IC
MakcumanbHble 3HaYeHus

U,=12B;

1,=133 MA;

P,=0,4 BT,
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Ly=1,8 MIH;
C, = 1,4 Mkd.
JInHeliHas BbIXOAHas XxapakTepuctuka (pucyHok C.1a).

lll. Mnotrep

Bxopa ¢ Buaom sawmThl Ex ib 1IC
MakcumanbHble 3Ha4YeHns
U, =12 B;
I, =31 MmA;
P, =10 mBT;
L, =36 MIH;
C, =200 M.
JInHeliHas BbIxoAHas xapakrepuctuka (pucyHok C.1a).

Mpu YCTPONCTBE Lienu, Kak NokasaHo Ha pucyHke C.4 1 B 3aBMCUMOCTI OT YCINOBUIi HENCNPABHOCTU B aHanu3aTope,
HanpsKeHNs U TOKWU MOTYT CKNaabIBaThCs, Kak NokazaHo Ha pucyHke C.2 e. MiHAUBMAYanbHbIe XapaKTepUCTUKU U ABE CYM-
MapHble XapaKTepucTUKn AN AoBaBneHUs HanpsixkeHUs U Toka NokasaHbl Ha pucyHke C.5.

U, BA
30—
28,7
-\
\§
\ U
AN
~
N
AN 18,7B
N 100 MA
I
15,7 e e I
15 / :
I I
12— N
X
10 1 \~
I \Q
I . ) §
\
| 4
I N,
II 1 N,
111 X ..
N N\
1—~4 N -
N >y -
0 | | I | 1 I | I | I I I I | o
31 100 133 200 264 300 I mA

PucyHok C.5 — CymMapHble xapakTepucTukm Lenu,
npeacTaBnNeHHoN Ha pucyHke C.4

Onsa nposepku uckpobesonacHocTu Ha pucyHke C.8 b npeacTaBneHbl CyMMapHbIe XapaKTepUCTUKN, OTHOCALLIMECS K
CNOXeHWUIo HanpsbxeHnsa u Toka (nogrpynna 1B, L = 0,5 MIMH) (pucyHku C.6a n C.6b).

Yrnoeas Touka npu 18,7 B 1 100 MA Ha KpUBON CNOXEHNSA HaNPsXKeHWUs, OYeBUAHO, ABNAETCA KPUTUHECKON TOu-
KO — OHa pacnonoxeHa 6nuxe BCEro K MHAYKTUBHOMY NpeAeny NCTOYHMKA C NPAMOYrONbHON XapakTepUCTUKOMN, HO He
pocTuraeT ero. B aToi Touke AOCTUraeTCA TEOPETUYECKN CaMas BbICOKast MOLLHOCTb, paBHas 1,9 BT.

Mockonbky obe pesynbTUpPYIOLLIME XapaKTepUCTUKU KOMOMHaLMN He NepecekaloT KpMBble MHAYKTMBHOIO npeaena
ONs UCTOMHUKOB C NMHENHOM N NPAMOYronNbHOM BbIXOAHOM XapakTepucTukoi Ha pucyHkax C.6a n C.6b, pesynbtaTt ucnbita-
HWsA 6e30MacHOCTU MONOXKUTENbHBINA. [INA MakcuManbHOro HanpsikeHust (28,7 B) pe3ynbTUpyloLLeil XapakTepucTUKU B 4aH-
HOM MpuMepe MakcuManbHO AOMYCTUMash eMKOCTb KOMOMHauum 13 cepum KpuBbIX Ha pucyHke C.6b MoxeT 6bITb
ycTaHoBneHa Ha yposHe 400 H®. Ecnu nposepuTb No Tabnuue A.2 M3K 60079-11 3HaueHue 28,7 B ansa noarpynnbl 1IB,
[ONyCTUMOe 3HadYeHne emkocTn 6yaeT pasHo 613 H® — TO eCTb OHO ByAET Bhille YCTaHOBNEHHOro 3HadYeHnst 400 HO.
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1 — MHAYKTUBHbI Npeaen Ans NCTOYHWKA C MPSIMOYToNibHON XapakTepUCTUKOMN; 2 — UHAYKTUBHbIA Npeaen Ard UCTOYHUKA € SIMHEAHOM
XapaKTepUcTUKon

PucyHok C.6b — CnoxeHne HanpsikeHUs

PucyHok C.6 — CrnoxeHune Toka Unn HanpskeHUsl ANs npuMepa, NnpuBeAeHHOro Ha pucyHke C.4

MonyyeHHble 3HaYeHnsa ans kombuHaLmm cnepytowme:
Moarpynna IIB

MakcumanbHble 3HaYeHns

U,=28,7B;

1, =264 MA;

P,=19BrT;

L,=0,5MIH;

C, =400 HO.
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Mockonbky B AaHHOM NpumMmepe uckpobesonacHble BXOAbI U BLIXOAbI CBA3AHHOrO 060pyA0BaHUS (UCTOUHUK MUTaHKS,
MHAUKATOP UNNOTTEP) He UMEIDT 3PP EKTUBHBLIX 3HAYEHNII UHAYKTUBHOCTU UNN EMKOCTU, MakCUManbHble 3Ha4eHUs eMKOC-
TU NN MHAYKTUBHOCTM MOXXHO MCMONb30BaTh ANs uckpobesonacHoro obopyaosaHus (aHanusaTop) n AnNsa coeanHUTENb-
HbIX kabeneii.

C.5 Pesome

Mp1 NPOEKTUPOBAHUN N MOHTaXE U3MEPUTENbHBIX U TEXHONOMMYECKNX YCTAHOBOK B XMMNHECKON N HedTexummyec-
KO NPOMBILLNEHHOCTN YacTo 6biBaeT He06X0AMMO KOMOUHWUPOBATBL HECKOMNBbKO CEPTUDULMPOBaHHBIX eaAuHUL 06opyaoBa-
HUA, UMEtoLLEro nckpobesonacHole Lenu.

MpaBuna ycraHoBkn, onucaHHble B MOK 60079-14, nossonsioT paspaboTumnky, MOHTaXXHUKY U onepaTopy anekTpu-
YeCKOW YCTaHOBKM B ONAacHoOM 30HE COCTaBNATbL Takne koMbuHauum noa co6CTBEHHYI0 OTBETCTBEHHOCTb, €CNKN Ocylue-
CTBMNSAETCA NpOBEpKa pacyeToM Unu n3MepeHnem 6esonacHoCTM coeamHenns. Mockonbky onepaTtop 06bIMHO He umeeT
BO3MOXHOCTEN ANs NPOBePKN U3MepeHnem (onepatop He uMeeT HeobxoaumMoro 06opyaoBaHNN), OH MOXET NPUMEHATL
noaxoasLLyto metToamky pacdeta. BM3OK 60079-14 npeactasneHa MeToamKa, KOTOpas MOXXeT NPUMEHATLCA TONLKO B OTHO-
LLEHWUN UCTOYHNKOB C YUCTO NNHENHBIM BHYTPEHHUM COMPOTUBNEHUEM, HO AaXe 3TO He NO3BONSAET BO BCEX CNy4asnx Nony-
unTb 6GesonacHble KoHurypaumn. OaHako Ha MpakTMke 4acTo BCTPEYalTCA WCTOMHUKM € HENUHEWHbIMW
XapakTepucTMKaMn U A0 HacTOSILLEro BpeMeHN KOMOMHAaLMIO TakMX UCTOYHUKOB GbINO BO3MOXHO COCTaBUTb TONBKO C
MOMOLLBIO UCTIbITaTENbHON NabopaTopuu.

B cBsa3m ¢ 3TuM 66N paspaboTaH MeToA, KOTOPbIN NO3BONAET OLEHUTb C NOMOLLLIO Anarpamm 6e3onacHOCTb koMEU-
HaLum ceTen, BKIoYaoLWmnX NMHeRHbIE N HeNnHeNHbIe Lenu. OnucaHHas 3aeck MeToauka npuMeHnmMa kK o6opyaosaHuio
noarpynn IIB n 11IC ans onacHow 30HbI knacca 1.

OcHoBHas 4acTb METOANKN — rpadoMyecKoe CyMMUPOBaHWUE BbIXOAHbBIX XapakTepuCTUK UCNONb3yeMblX UCKpobe3o-
NacHbIX UCTOYHUKOB. Pe3ynbTupylolme XapakTepucTukm 3aTeM BblHepHMBAIOTCA Ha COOTBETCTBYIOWEN AnarpaMmme, rno
KOTOPOW MOXHO OLleHUTb PE3NCTUBHbIE, UHAYKTUBHbBIE, EMKOCTHbIE U KOMOMHMPOBaHHbIE Lienu (To eCTb NPy OAHOBPEMeH-
HOM MHAYKTUBHON U @éMKOCTHOW Harpyske). CyllecTBEHHOe NpenMyLLecTBO 3TON METOANKMN 3aKMIOHAeTCA B TOM, YTO BCA
MHpopMaLma U NpeaenbHble YCNOBUA, OTHOCALMECS K AaHHBIM No 6e30nacHoCTU, MOryT ObITh B3ATHI U3 OAHON Anarpam-
Mbl. HeoBxoanmblin koadpduumeHT GesonacHocTun 1,5 yxe npeaycMOTpeH Ha AvarpaMmMax.

C.6 Ouarpammbl

OuarpammMy Ha pyucyHke C.S MOXHO CKOMMPOBAaTHL Ha NPO3paYHyto OCHOBY. MOXHO BLIMEPTUTHL CAMOCTOSITENBHO pac-
CUYUTaHHbIE Anarpammbl Ans CyMMbl HANPSiKeHUA U CYMMbI TOKa M HANOXUTb Ha pa3Hble NpeaenbHble Auarpammel (B 00biu-
Hom MaclwTabe) Ans oueHkn. Huxe npuseaeHbl NpeaenbHble AuarpaMmel B cooteeTcTeum ¢ Tabnuuen C.2 B obiem
macwrtabe n B OonTUMU3NPOBAHHOM macwTabe.
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1 — WHAYKTUBHBIA Npeaen Ans UCTOYHUKA C NPAMOYTOfbHO XapakTePUCTUKON; 2 — UHAYKTUBHbIA Npeaes And UCTOUYHUKA C MUHERHOM
XapakTepucTUKon

PucyHok C.7a — Ouarpamma ans 0,15 My
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1 — WHAYKTUBHbLIA Npeaen Anst UICTOYHUKA C MPAMOYrofbHON XapakTepUCTUKON,; 2 — MHAYKTUBHbLIA Npeaen Ana UCTOYHUKA C TIMHERHOR
XapakTepucTUKon

PucyHok C.7a — Aunarpamma anst 0,15 mMH (npoaonxeHne)
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1 — MHAYKTUBHbLIA Npeaen Ans UCTOYHUKA C NPAMOYrOofbHON XapakTepUCTUKON, 2 — UHAYKTUBHBIA Npeaen Ansg UCTOYHUKA C NMHERHON
XapakTepucTUKon

PucyHok C.7b — Ounarpamma ans 0,5 mlMH
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1 — MHAYKTUBHbLIA Npeaen Anst UCTOYHUKA C NMPSMOYTOfbHOW XapakTepUCTUKON; 2 — UHAYKTUBHBIA Npeaen Ans UCTOYHUKA C IMHERHOM
XapakTepucTukon

PucyHok C.7b — Onarpamma ansa 0,5 MMH (npoaonxeHne)
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1 — UHAYKTUBHLIA Npeaen AnNs UCTOUYHUKA C NPSIMOYTONBHON XapakTepUCTUKON; 2 — UHAYKTUBHLIN Mpeaen Ans UCTOYHUKA ¢ IMHENHON
XapaKkTepucTUKon

PucyHok C.7¢ — Ouarpamma ansa 1MIMH
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1 — MHAYKTUBHBIA Npeaen Ana UCTOYHUKA C NPSMOYroNbHOW XapakTepUCTUKON; 2 — UHAYKTUBHBINA Npeaen Ans UCTOYHUKA ¢ NMHERHOM
XapaKTepUcTUKon

PucyHok C.7¢c — Ouarpamma ans 1 M[H (npoaomkeHune)
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1 — WHAYKTUBHbIA NpeAen Anst UCTOYHUKA C NPSIMOYTONbHOM XapakTepUCTUKON; 2 — UHAYKTUBHBINA Npeaen AnA UCTOYHUKA C IMHEAHON

XapaKTepUCTUKoin

PucyHok C.7d — Anarpamma gnsa 2 MMy
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1 — NHAYKTUBHbBIN Npeaen Ans UCTOYHUKA C MPAMOYTOfNbHOR XapakTePUCTUKON; 2 — UHAYKTUBHbBIA Npeaen Ans UCTOYHWUKA C IMHEAHOM
XapaKkTepucTukoin

PucyHok C.7d — Ounarpamma ana 2 mIH (npoaonmkeHue)
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1 — UHAYKTUBHLIN Npeaen AN UCTOUYHUKA C NPSMOYTONbHOM XapakTEPUCTUKOM; 2 — UHAYKTUBHbIA Npeaesn Arns UCTOYHNKA C NIMHEeAHON
XapakTepucTUKon

PucyHok C.7e — Ouarpamma ans 5 MM
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1 — WHAYKTUBHBIA Npeaen Ana UCTOYHUKA C NPSMOYIoNbHOU XapakTepUCTUKON; 2 — UHAYKTUBHBIN Npeaen Ans UCTOYHUKA C NMHERHON
XapakTepucTUKon

PucyHok C.7e — Onarpamma ansa 5 mIH (npoaomnkeHue)

PucyHok C.7 — dunarpamma ¢ npeaenbHbIMU KPUBBIMU ANA XapaKTepuUcTUKN YHUBEPCanbHOrO UCTOYHUKA —
MNoarpynna lIC
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1 — VMHAYKTUBHbINA Npeaen ANd UCTOUYHMKA C NPSMOYTOnbHON XapaKTepUCTUKON; 2 — WHAYKTUBHBIA Mpeaesn Ans UCTOYHUKA © NUHeNHoN
XapaKkTepucTuKom

PucyHok C.8a — Auarpamma ans 0,15 mIMH
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1 — MHAYKTUBHBbIA Npeaen Ans UCTOYHUKA C NPSMOYTOfibHON XapaKTePUCTUKON; 2 — UHAYKTUBHBIA NpeAen Ans UCTOYHUKE C NIMHERHO
XapakTepucTukomn

PucyHok C.8 a — Ouarpamma ansa 0,15 mMH (npogomkeHue)
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1 — WHAYKTUBHbIA NpeAen Ans UCTOYHUKA C NPSAMOYrOfbHON XapakTepUCTUKON; 2 — UHAYKTUBHBIN Npeaen Ana UCTOYHUKa ¢ SIMHEAHON
XapaKkTepucTukon

PucyHok C.8 b — Anarpamma ans 0,5 mMH
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1 — UHAYKTUBHbLIA Npeaen ans UICTOYHUKA C MPSMOYTONbHON XapakTepUCTUKON; 2 — UHAYKTUBHLIN Npeaen Anst UCTOMHUKA C NMHEeNHON
XapaKTepUcTUKON

PucyHok C.8 b — Onarpamma ans 0,5 MM (npoaonxeHue)
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1 — WHAYKTUBHLIA Npeaen AN UCTOYHUKA C NPSAMOYTOfNbHOM XapakTePUCTUKON; 2 — UHAYKTUBHbIA Npeaen AN UCTOYHUKA C IMHEAHOR
XapaKTepucTUKon

PucyHok C.8 ¢ — Auarpamma ans 1 MM
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1 — UHAYKTUBHLIA Npeaen Ans UCTOYHUKA C NPSMOYTOfIbHON XapaKTePUCTUKON; 2 — UHAYKTUBHBIA Npeaen Anst UCTOYHUKE C NIMHERHO
XapaKkTepucTukomn

PucyHok C.8 ¢ — Ouarpamma ana 1 MMH (npoaonxeHune)
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1 — WUHAYKTUBHbLINA Npegen Ans UCTOMHUKA C NPSIMOYTOfNbHOW XapakTepUCTUKON; 2 — UHAYKTUBHLIA Npeaen Anst UCTOYMHUKA ¢ MMHEeNHON
XapakTepucTuKomn

PucyHok C.8 d — Ouarpamma ans 2 MIH
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1 — MHAYKTUBHbIA Npeaen Ans UCTOYHUKA C MPAMOYTONbHON XapakTepPUCTUKON; 2 — UHAYKTUBHBLIN Npeaen Ans UCTOYHUKA C NIMHERHON
XapaKTepUCTUKON

PucyHok C.8 d — Anarpamma ansa 2 mIH (npoponxeHue)
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1 — WHAYKTUBHbLIA Npeaen AN UCTOYHUKA C NPSIMOYrOfbHOM XapakTepUCTUKON; 2 — UHAYKTUBHBIN Npeaen Ansd UCTOYHUKA C IMHEAHON
XapaKTepucTUKoin

PucyHok C.8 e — Auarpamma anst 5 MM
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1 — MHAYKTUBHbIA Npeaen Ans UCTOYHUKA C MPAMOYTOofbHON XapakTepUCTUKON; 4 — UHAYKTUBHBLIN Npeaesn Ans UCTOYHUKA C NIMHERHON
XapakTepucTUKon

PucyHok C.8 e — dnarpamma ansa 5 mMH (npoponxeHue)

PucyHok C.8 — [uarpaMmMa ¢ npeaenbHbIMU KpUBLIMWU ANS XapakTepPUCTUKN YHUBEPCANbHOMO UCTOUHMKE —
Moarpynna 11B
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MpunoxeHue D
(o6a3arensHoe)

MpoBepka napamMeTPOB UHAYKTUBHOCTH

Ha pucyHke D.1 npeacTtasneHa aHanuanpyemas cuctema.

B3PbLIBOOIMNACHAA 30HA HEB3PbIBOOIMNACHAA 30HA
2
UO
U1 Ri
4 Y Lk
° "R, *R Ly/R, 1
P i Li 0
PO
U U,
521,

1 — cBsizaHHOe 06opyAoBaHue; 2 — napameTpbl MHAYKTUBHOCTI

PucyHok D.1 — Tunosas MHAYKTUBHASA Lerb

R; — cof6CcTBEHHOE CONPOTUBNEHME KAaTYLIKW WHAYKTUBHOCTW. ECNM conpoTMBNEHWE KaTYLKU WMHAYKTUBHOCTU
DOMONHEHO Pe3nCTOpPOM, TO 3TOT PE3NCTOP AO0MKEH COOTBETCTBOBATL TpeboBaHMAM K HENOBpeXaAaeMoMy pe3nucTopy.

R, — BbIXOAHOE CONPOTUBMEHUE NUHENHOTO NCTOYHUKA NUTaHus, TO ecTb U /1.

Ecnu L; meHblue L, TO B KauecTBe AOMNYCTUMOro 3HaUeHUss MHAYKTUBHOCTM Kabens MOXeT 6bITb NpUHATa pasHOCTb
3TUX ABYX BENUYUH, U cucTema GyaeT npueMnemori.

Ecnunsenununna L/ R; MeHbLLe AonyCTMMOro 3HaueHnst L /R, AN UCTOYHMKa NUTaHWA, CUCTeMa Npuemnema n aonyc-
TUMBIM COOTHOLWEHNUeM L/R ansa kabens octaeTcs L /R,

MpumeyaHune—Ecny B UCTOYHMKE NMUTAHUS UCMONB3YETCS TOKOOrPaHUYUTENLHBIA PE3UCTOP CaMoro Marnoro
HOMWHana, gonyctTuMoro cornacHo Tabnuue A.1 ctaHgapta MOK 60079-11, To AONYCTUMYHO MHAYKTUBHOCTbL kabens Heob-
XOAWMO paccuUTLIBaTh, 06A3aTENbHO NPUHUMAas BO BHUMaHUE COnpoTuBneHue kabens u cuntas L, paBHbIM HyMIo.

Ecnu nnayktneHoe o6opyaoBaHne He oTBeYaeT kakoMy-nnbo n3 aTux Asyx TpeGoBaHuin, Heo6X04MMO NPOBECTU
6onee rny6okuii aHanua cneayowmm ob6pasom:

OnpegenuTtb TOK, KOTOpPLIi MPOTEKaeT Yepe3 KaTylky WHAYKTUBHOCTU. B npuBedeHHon ans npumepa
uenn —ato I=Uy/(R, + R).

YMHOXUTB 9TOT TOK Ha 1,5 1, nICNoNb3ys KpUBbIE MHAYKTUBHOCTU, NpuBeaeHHble B M3OK 60079-11, cooTBeTCTBYIO-
ue AaHHOM rpynne o6opyAoBaHNs, ONPeAenTb MakCUManbHO AOMYCTUMOE 3HAUEHNE MHAYKTUBHOCTU L .

Ecnun Lmax HWXe, 4eM UHAYKTUBHOCTb KaTyLUKn Li’ TOorga uenb Henpunemnema.

EcnuL ., Bbllle, YeM L;, Toraa AoNyCTUMAs MHAYKTUBHOCTL Kabensi L, paBHa MeHbLUE U3 ABYX BENNYMH (L
unm L.

Mpn Heo6x0ANMOCTN MakCMManbHOe COOTHOLLEHWE UHAYKTMBHOCTM U COMPOTUBNEHUA Kabens, KoTopblit MOXeT
6bITb NoAKNIoYEH k cucTeme (L/R,), MoxeT BbITb BLIMUCNEHO N0 NpUBEASHHOI HIke chopmyne. 3Ta hopmyna yunTbiBaeT

max max ~_ Li)
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koapduLMeHT BesonacHocTH 1,5 M0 TOKY, M OHa He A0MKHa NPUMEHATLCS, 6CNu C; ANS BbIXOAHbIX 3aXMMOB 060pyA0OBaHNA
npesbiwaet 1 % C,.

rpe e —

R—
U, —
L —

L, _8eR +(64%e°R? — 72U2eL)"?

MKIH/OMm,
R; 4502
MUHUMaNbHas SHeprua BocnnameHeHns nckpoobpasyLlero MexaHusma e pxoynsax. OHa pasHa:
obopynoBaHue rpynnsbi I: 525 mk[x,
obopynosanue noarpynnbl ;- 320 mk[x,

obopynosaHue noarpynnel 1IB: 160 Mk,

obopynosanue noarpynnbl 1C: 40 mi[x;

obuiee conpoTusnexue Lenu (R, + R;), Om;

MakcUManbHoe HarnpsikeHue pasoMKHYTON uenu, B;

o6L1as UHAYKTMBHOCTL Lienu (L; + BHYTPEHHSS MHAYKTUBHOCTbL MCTOUHMKA NMUTaHuSA), TH.

HdonyctuMoe 3HaueHune cooTHoweHus L /R, anA kabens cucteMbl — MeHbluee U3 ABYX 3HaUEHMIt paCcCUUTaHHOTO
3HaUEHUA N 3HAYEHWUs COOTHOWEHUA L /R NCTOUHMKA ANTaHNA.

N pumeuyaHue—MNpuonpeneneHun TeMNepaTypHOro KNacca Takoi KaTyLUKW UHAYKTUBHOCTU MPUHUMALOT, YTO
COMpOTUBNEHME KaTYLWIKU NAAAeT A0 3HadeHus, obecneumnsalolwero MakcuManbHyHo nepeaaqy MOLWHOCTH.
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Mpunoxexue E
(cnpaBouHoe)

Bo3MOXHbIH (hopMaT onucaTesibHbIX CXEeM CUCTEMbI U YCTAHOBOUHbLIX YepTexen

HasHayeHue HacToALero NPUNoXeHns — NosICHeHNe MHPOPMaLIUK, KOTOPas PacCMaTPUBAETCS KaK XenaTtensHas
npw NoAroTOBKE OnncaTeNbHbIX CXeM CUCTEMBI M YCTaHOBOUHbIX YepTexei. Ero uenbio He ABNSeTCA NpoasukeHne cneuu-
anbHOro oopmMata Ans 3TUX CXeM 1 YepTexel UMK ykasaHue Ha TO, YTO Apyr1e MeToabl XpaHeHus Hdopmauun MeHee
acbdekTnBHbI. MpumMep 6bin BEIGPaH cneuuanbHO BCNeACcTBUE €10 CNOXHOCTU M MNNIDCTPUPYET NOYTU BCE aCNeKThl NPoeK-
TUPOBaHUA cucTeMbl. B GonbluMHCTBE Cnyvaes YCNOBUSA NPUMEHEHNS 3HAYUMTENbHO NPOLLE, YEM YKa3aHO, U BKNIOHAIOT
OAUH AATYMK N HTepdeiic.

Brok-cxema coaepxuT BClo MHOPMaLMIO, HeO6X0ANMYIO ANA NOATBEPXKAEHUA CTaTyca CUCTEMbI U NPOBEASHUA
OLIEHKM, onncaHHom B NpunoxeHusax A u B. MpumeyaHue o TepMoMeTpe CONPOTUBNEHNA NOATBEPKAAET, YTO 3TO NPOCTOE
obopyaoBaHue n ero TemrnepaTypHbIi Knacc onpeaenseTca NokanbHon TeMnepaTtypoi npovecca. Heynosnetsopurens-
HbI pe3ynbTaT UCMblTaHNA CONPOTUBNEHNS U30NALMK HanpsxeHnem 500 B o3HavaeT coeamHeHmne ¢ semnen B 3TON ToHke
1 NO3TOMY OT ranbBaHNYECKOro pasaeneHns BHYTPU AaTyuka 3aBUCUT, BbINONHAKOTCA NN TpeboBaHUs 3a3eMNEHNN TONbKO
B OAHOW TOuKe.

JlaTunmk — 370 CepTUPULMPOBAHHLIA NPUBOP C yKadaHHbIMK NapameTpamu 6e30nacHOCTH, onpeaeneHHbIMK ANs
BXOAHbIX COEANHEHUI TEPMOMETpa CONPOTUBNEHNA U BbIXOA0B 4—20 MA. BXoAHaA eMKOCTb NULLL HE3HAYUTENBbHO U3Me-
HsIeT AONYCTUMYI0 eMKOCTb kabens, AoNyCTUMbIN AnanasoH TeMnepaTypbl obecneynsaeT BO3MOXKXHOCTb MOHTaXa AaT4iuka
Ha pasHbIX 4aCcTAX YCTaHOBKW.

lanbBaHWYecku pasaeneHHbIn UHTepdEenc UMeeT YETKO onpeaeneHHbIe BbIXOAHbIE NapameTpbl, KOTOPbIE UCNONb-
3yl0TCA ANSA onpeaeneHus AoNyCTUMbIX NapameTpos kabens. OrpaHnunBalowmin napameTp kabens — eMKkoCcTb kabenst
80 HO, BblAENAETCA B NpUMeYaHun Noa HoMepoM AokymeHTa. Ansa rpynnel IIB aaH anbTepHaTUBHBIN napaMeTp, Tak kak OH
MoxeT 6onblie NOAXOAUTL ANA CneumnanbHOro cnyyas NpuMeHeHus.

YCTaHOBOYHbI YepTex NpeaHa3HayYeH AN npuseaeHUA onucaTenbHOM CXxeMbl CUCTEMbI B COOTBETCTBUE C Tpebosa-
HUAMW KOHKPETHOW ycTaHoBkW. lMpepnonaraeTtcs, YTO TEXHUKY-MOHTaXHUKY HeoBX0AUMO MpPeaoCTaBUTh MPaBUNbHO
CNPOEKTUPOBaHHY MHAOPMaLMIO ANA OCYLLUECTBREHNS MOHTaxXa. MoHTaXHUKY noTpebyeTca onucaTenbHas cxema cuc-
TeMbl TONBKO B CNyYae, eCnn Y Hero BO3HUKHYT COMHEHWUA B COOTBETCTBUM YCTaHOBKU TpeGoBaHWAM. B yCTaHOBOYHOM Yep-
Texe AONONMHUTENBHO NoKasaHa coeAMHUTENbHas Kopobka u onpeaeneHbl KOHKpeTHble kabenu n canbHUKW, KoTopble
HeobxoanMO ncnonb3osatb. B AaHHOM cnyyae OHM COOTBETCTBYIOT COrMacoBaHHLIM CTaHAapTam NpeanpuATUA, yaoBneT-
BOPSIIOLLUM COOTBETCTBYIOLMM TpeGoBaHMsAM. YkasaH TeMnepaTypHbIii Knacc TepMoMeTpa CONpOTUBNEHNUSA U AaHbI Crie-
LuuanbHble MHCTPYKUMM MO coeauHeHuto kabenbHbiX 3KpaHoB. YpoBeHb MHGOPMaUUM Ha YepTexe AOMKeH ObiTb
[OCTaTOuHLIM ANA NPOBeAEHUs NOCNeAYIoLLNX NPOBEPOK.

O6palaeM BHUMaHKUE Ha TO, YTO B HACTOSALLIEM NPUNOXKEHUM NOKa3aH TONbKO OAWUH MeTOA NpeACcTaBNeHNA UHAOP-
Maumun. OcHoBHOe TpeGoBaHNe COCTOUT B TOM, HTOGbI onucaTenbHbIi AOKYMEHT CUCTEMbI Coaepkan BClo MHGopMaLmIo,
no3sonsaLy cobpatb A0CTAaTOYHO 6e30nacHylo CUCTeMyY. Y CTaHOBOYHbIN AOKYMEHT AOMKEH cOAepXaTb Heo6xoanmMyo
uHopmaumio, obecneuneaioLLyo 6e3onacHyro yCTaHOBKY KOHKPETHOIO BapmaHTa AaHHOW CUCTEMbI B KOHKPETHOM MecTe.
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Bluesky Consultants Ltd, OXbridge, UTOPIA

Liens A:ia lIC
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Tunoeas Grok-cxema Ans AOKYMeHTa onucaHusl MckpoBesonacHom CUCTeMbI

PucyHok E.1 — TunoBas 6nok-cxema onucaTenbHoro AoKyMeHTa nckpofte3onacHomn cuctembl

9002—62'05€2S d 1004



8y

I Greenfield Installation Gmbh, Upcreek, Nirvana YCTaHOBONHbI YepTex 054
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Mpunoxenune F
(cnpaBouHoe)

MoaasneHne nepeHanpsHXeHU B UcKkpobe3zonacHoOM uenu

F.1 BBeaeHue

Hacrosiee npunoxeHne NOACHAET BO3MOXHbBIN BUA 3aLuuThl UCKpobesonacHomn Lenn oT nepeHanpsixeHui, Bbi3bl-
BaeMbIX GrU3KUM rPO30BLIM Pa3PAAOM. DTOT BUA 3aLLMTHI NPUMEHSIETCA TONBLKO B TOM CNy4Yae, eCNU OLEHKa CTENEHWN Bepo-
SITHOCTU PO30BOr0 paspsna W NOCNEACTBUA Takoro cobObiTUA nokasbiBaeT, 4To 3awmta Heobxoauma. Mpumep
UNNIOCTPUPYET BbINONHEHUE OLEHKU; 3TO HE €AUHCTBEHHO BO3MOXHOE peLleHue.

F.2 3awmuaeman ycTaHOBKa

Ha pucyHke F.1 nokasaHa Tunosas ycTaHOBKa, B KOTOPOM HEWTpanb HanpAMYIO NoAcoeAMHEHa K MnacTuHe 3aseMne-
Hus. [lonyckaloTca Apyrne cnocobbl 3aseMneHuns. [latTiumk TemnepaTtypsl BXoAUT B kneTky Papaaes B pesepsyape, coaep-
XalleM nerkoBocnnaMeHsiolleecs eseulectBo. ConpoTMBNEHWe YYBCTBUTENLHOrO 3neMeHTa npeobpasyeTca B TOK
4—20mA npeobpasosaTenemM C BHyTpeHHen nsonsaumen. 3ToT TOK 3aTeM NOAAETCA B CETb C KOMMbIOTEPHBLIM BBOAOM HYepes
ranbBaHMyeckuin pasbeanHnuTens. KombuHauma pasbeauHuTens, npeobpasosaTtens u YyBCTBUTENBLHOMO INeMeHTa Aon-
KHa oLeHuBaThCA kak uckpobesonacHas cucTemMa, U UMEHHO 3Ty CUCTEMY OLleHUBalOT B npunoxeHuu E.
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1 — npeobpaszosaTtent; 2 — orpaHU4UTENb NepeHanpskeHuit; 3 — 3asemnsoLian nepemolvka; 4 — ceTeBoe NuTaHue; 5 — ranbBaHu-
YeCcKWii pasbeanHuTesnb; 6 — SKBUNOTEHUMansHoe coeanHeHne; 7 — NoaaBuTeNb CUrHanoB; 8 — kaHan nepeaaqn AaHHelX; 9 — ceTe-
BOW (hunbTp-noaasuTens; 70 — obLuMBKa pesepsyapa; 77 — kopnyc npubopa

PucyHok F.1 — TpeboBaHus k 3aLumTe OT nepeHanpsbkeHuii B KOHType npubopa
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F.3 EPOCKM HanpsaxeHus, Bbi3biBaeMble rpo30BbIM Pa3paaoM

OAvH 13 BO3MOXKHBIX CLieHapueB TakoB: MPO30BOM pa3psaa nonagaeT B pe3epeyap B Todke X 1 Nonyyaowmuincs s
pesynbTaTe TOK pacnpocTpaHaeTCs Yepes OCHOBaHWeE pesepsyapa U 3KBUNOTeHLManbHoe CoeaAMHeHUe YCTaHoBku. MNepe-
xoAHoe HanpsbkeHue (06bluHO — 60 KB) nosiBnsieTCA Mexay BepXHen YacTbio pesepsyapa (X) M KNneMmoit 3a3eMNeHns KoM-
nbtoTepa «0» BonbT (Y). lNepexogHoe HanpskeHne BbI3oBET NPoGOIl B ranbBaHNYEeCKOW pasBsA3ke U WU30NALUM
npeo6pasoBartens u MoXeT co3aaTh GOKOBYIO BCMLILLKY B MAPOBOM NPOCTPaHCTBE pe3epsyapa C BbICOKON BEPOATHOCTLIO
B3pbiBa.

F.4 NMpodunakruiyeckue mepbl

OrpaHuumnTenb nepeHanpspkeHns (3alUTHLIN paspaaHUK) MOXET ObiTb YCTAHOBNEH Ha pe3epByape, YTobbl 3awm-
TUTb U3ONALMIO AAaTUMKA W, Takum 06pas3oM, npeaynpeauTh NosBNEHUe pasHULbI NOTEHUMAaNOoB BHYTpU pe3epsyapa. Orpa-
HUYMTENb MepeHanpsikeHUs COeAMHAETCA C pe3epByapoM, 4Tobbl 3awmTutb knetky Papapes. MHOroaneMeHTHbII
orpaHuumuTenb NepeHanpsXeHnsl orpaHnyIMBaeT usMeHeHne Hanpsbkeuns (60 B) Ao ypoBHA, KOTOpPbIN MOXeT GbiTh Nerko
nornoLieH UsonsLmen aaTyumka.

BTopoii paspsaHuK ANs 3almMTbl OT aTMOCepHbIX NepeHanpsXxeHui Heobxoaum ANA NpeaynpeXxaeHns nospexae-
HWUIA ranbBaHUYECKOIN Pa3BA3KU N BXOAHbIX Liefei KoMNbloTepa. 3TOT pa3psaHMK 0ObIMHO YCTAHABNUBAKOT BO B3pbiIBOGE30-
nacHoii 30He U MOAKNIoHAIOT, KaK ykasaHo. lNepeHanpsixeHune obulero Buaa Ha pasbeanHUTENE He BbIZOBET NEpErpyskun
M30NALMK B ranbBaHNMYeCKon pa3Bs3ke.

Cucrema He siBNsieTcst UCKPOOGE30NacHOM MNpU NepexoaHOM HanpsbKeHUW, BLICOKUE 3HAYEHUA TOKa U HanpskeHus
OTCYTCTBYIOT B Hambonee onacHbiX MeCTax BHYTPU pe3epByapa U NpUCYTCTBYIOT B OTHOCUTeNbHO 6e3onacHoOM mecTte
HaxoxaeHus coeamHUTENbHLIX kKabenei.

Cuctema HenpsiMo 3a3emneHa B ABYX TOYKaX, U BO BPeMs NEpPEeXOAHOro NpoLiecca ypaBHUTENbHLINA TOK crocoGeH
BbI3BaTb BOCMNameHeHne. OaHako B YCNOBUSIX HOPManbHON paboThl HenpsiMble 3a3eMNEHUA He ABNAITCA TOKONpoBOAS-
wmmun, U TpedyeTcs gocTaTouHO BbiCOKoe HanpsikeHue (120 B) Mexay 3a3eMNsiioLmnMm coeanHEHNSIMKN CeTeln 3aluTbl OT
aTMocdepHbIX NepeHanpsixxeHnin, 4To6bl NOSBUNCA 3Ha4MTENbHLIN TOK. Takoe HanpsbkeHUe He AOMKHO CYLWeCTBOBaTh B
TeyeHne NpoaocIKUTENBHOrO Nepuoaa BpeMeHun, NOITOMY ceTu AocTaTouHo GesonacHsbl.

F.5 Moareepxaatowan AOKyMeHTaUUA

Heo6x0aMMO BHECTU M3MEHEHUA B ONUCaTENbHBIN AOKYMEHT CUCTEMDI, YTOOLI OH BKIIOYaN UMeLWMECS CeTH orpa-
HUYEeHUA NepeHanpsikeHns. Vix AencTane B HOpManbHbLIX YCNOBUAX paboThbl AOMKHO ObITb NPOAHANU3UPOBaHO C yHETOM UX
COOTBETCTBYIOLLMX XapaKTepucTUK, KOTopble MOryT BKNioYaTh Hebonblune 3Ha4YeHUA eMKOCTU U MHAYKTUBHOCTY.

Heo6x0aMMO y4eCTb U OLIeHUTb HEMPSIMOE 3a3eMNeHUe B ABYX TOHKaX U NpeACTaBuTL NapaMeTp NpUeMnemMocTu.

F.6 [JononHuTenbHana 3awmTa

Tam, rae rpo3oBble paspsabl CYUTAIOTCA 3HaUUTENbHON NPoBNeMoin, cneayeT paccMOTPETb BO3MOXHOCTb YCTaHOB-
KW OrpaHMuMTENs NEepeHanpPsikeHWit Ha CETEBOIN MCTOYHUK MUTAHUA CUCTEMbI KOHTPONbHO-M3MEpUTENbHBIX NPUBOPOB.
Bcnnecku HanpsbkeHUst B CETU MOTYT HapyLUUTL ranbBaHUYECKYIO PasBA3Ky UCTOUHUKA NUTAHUS UNW LIEMKU cUrHana ynpas-
neHus. HekoTopas cTeneHb 3almLLeHHOCTU 3anoKeHa B Tpe60BaHNAX O COOTBETCTBMU CTaHAAPTaM K SNeKTPOMarHUTHOM
COBMECTUMOCTM, HO 3TOr0 HeAOCTATOUHO ANs GONbLUMHCTBA CNy4aes NepeHanpPsKeHWil, BLI3BAHHLIX MPO30BLIMU pas-
psanamu.

MNopo6HbIM 06pa3oM Ha ApYrMX BO3MOXHBIX NYTAX NOMNaAaHWs rpo3oBbIX paspsaos B CUCTEMY AOMKHA GbiTb NocTas-
neHa 3almTa oT nepeHanpsiKeHA.
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MpunoxexHue G
(cnpaBoy4Hoe)

CBeaieHMA 0 COOTBETCTBUMU CChINOUYHbLIX MeXAYHaPOAHbIX CTaHAAPTOB HaUMOHaNbLHLIM CTaHAapTam
Poccuiickon ®depepaumm, CNONbL3OBaHHbIM B HACTOALLEM CTaHAApTe B Ka4eCcTBEe HOPMaTUBHbIX

CCbITOK

O603HaYeHne CChINOYHOTO HaLMOHaNbLHOro
ctaHgapTa Poccuiickoit ®eaepaumu

0O603Ha4eHUe U HaUMEHOBaHUE CChINOYHOTO MeXAyHapoaHOro CTaHaapTa U YCroBHoe
0603HaYeHNe CTeNeHN ero COOTBETCTBUA CCbITIOYHOMY HaLMOHanbHOMY CTaHAapTy

*

M3K 60060-1 «MeToabl UCMBLITAHUMA BLICOKMM HanpshkeHneM. “Yactb 1.
O6wme onpeaenerus n TpeboBaHUs K UCNbITaHUSAM»

roCT P 51330.0—99
(M3K 60079-0—98)

M3K 60079-0 «3OnekTpuyeckoe o60pyaoBaHme ANs B3pbIBOONACHbLIX raso-
BbIX cpeq. YacTb 0. O6wwume TpebosaHus» (MOD)

rOCT P 51330.10—99
(M3K 60079-11—99)

M3K 60079-11:1999 «3nekTpuyeckoe obopyaosaHue AnNs B3pbiBoOMNac-
HbIX rasosbix cpep. Yactb 11. WckpobesonacHas snekTpudeckaa Lenb “i"»
(MOD)

roCT P 51330.14—99

M3K 60079-14:2002 — «3AnekTpudeckoe obopyaosaHue Ans B3pbiBOONac-
HbIX rasoBbix cped. YacTb 14. ONeKkTpPOyCTaHOBKA BO B3PbIBOOMACHBLIX 30HaX
(kpome noasemHbIX BeIpaBoTok)» (NEQ)

MpumedaH une. B HacTosAwen TabnuLie NCNONb30BaHbI CreaytoLumne YCrnoBHbIe 0603HaYeHUs CTeneHn cooT-

BETCTBUA CTaHAapPTOB:

- MOD — moaucmumpoBaHHble CTaHAapThl;
- NEQ — HeakBMBaneHTHble CTaHaapThl;
«"» — HauvoHanbHbIN CTaHAapT OTCYTCTBYET.
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YOK 621.3.002.5-213.34:006.354 OKC 29.260.20 EO02 OKCTY 3402

KnioyeBble cnoea: VICKpOGeBOI'IaCHaﬂ CUCTema, Mcxpo6e30nacuaﬂ ANeKTpnyeckaa uenb, UCTOYHUK NNTaHnA,
npoBepPKn U TMNOBbIE UCNbITAHNA
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