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[lpeaucnoBue

Llenn v npuHumnbl ctTaHaaptusaunm B Poccnnckon $epepaumm yctaHoesneHol PeaepanbHbiM 3aKOHOM OT
27 nekadbpsa 2002 r. Ne 184-903 «O TeXHUYECKOM perynmpoBaHuny», a npasnna NpUuMeHeHNs HaLUMOHaNbHbIX

ctaHpaptToB Poccunckon depepaumm — MOCT 1.0—2004 «Cranpaptmsauma B Poccunckon depepaumn.
OCHOBHbIE NONOXEHUA»

CBepeHMnA o0 cTaHaapTe

1 NOAIrOTOBJIEH ABTOHOMHOW HEKOMMEPYECKOW HALMOHANbHOW oOpraHusaunen «Ex-ctaHpapT»
(AHHO «Ex-ctaHpapT»)

2 BHECEH TexHn4ecknm kommnteToM No ctaHaapTnsaumm TK 403 «B3pbiBO3aLLULLIEHHOE N PYAHNYHOE
9NEKTPOoObOopyaOBaAHUE»

3 YTBEPXXOEH M BBEAEH B JEWNCTBUE MMpukaszom PenepanbHOro areHTcTea no TEXHNHECKOMY
perynupoBaHuio n meTponornn ot 27 ceHtadpa 2006 r. Ne 205-ct

4 Hactoawun cTtaHgapt MoaumpuumpoBaH Mo OTHOLWEHUID K MeXAayHapoaoHOMY CTaHaapTy
M3K 60079-25:2003 «3nekTpoobopyanoBaHmne Ans B3pbIBOONACHbLIX ra3oBbix cpen. Yactb 25. Nckpobesonac-
Hble cuctembl» (IEC 60079-25:2003 «Electrical apparatus for explosive gas atmospheres — Part 25:
Intrinsically safe systems») nytem BHeceHUA AONONHUTENBHLIX TPEOOBAHUN N TEXHUYECKNX OTKNOHEHUW

5 BBEIAEH BINEPBbIE

VIHgbopMayusi 06 UaMeHeHUSIX K HacmosiweMy cmaHoapmy nybnukyemcs 8 ykazamerne «HauuoHasnbHbie
cmaHdodapmbl», @ MeKcm U3MeHeHUU U rnornpasok — 8 eXXeMeCcsHHO u3dasaeMbiX UHGDOpMaUUOHHbIX yKa3lame-
nax «HayuoHanbHblie cmaHoapmel». B criydae nepecmompa (3aMeHbl) unu omMeHbl Hacmosuieao cmaHoap-
ma coomeemecmaeayioulee ysedoMreHue byoem onybiuKko8aHo 8 eXxeMeCsa4HO u3ddasaeMoM UHPOPMaUUOHHOM
yKkalzamene «HauuoHaneHbele cmaHOapmebly. Coomeemcemeayrowias UHopMayus, yeeOoOMEHUS U MeKembl
pasmewaromes makxXe 8 UHOpMaUUOHHOU cucmeme obujeao nofb3o8aHuss — Ha oguyuanbHoOM caume
DedeparnbHO20 azeHmemeaa Mo MexXHUYeCKoOMY peaynuposaHuro U Mmemposioauu 8 cemu VIHmepHem

© CraHpaptuHdopm, 2007

HacTosawmm ctTaHaAapT He MOXET ObITb NONHOCTbLIO NN YACTUYHO BOCMNPOU3BEAEH, TUPAXUPOBaH U Pac-

NPOCTPaHEH B KayecTBe 0hULIMANbLHOro n3naHusa 6e3 paspelwieHns PenepanbHOro areHTCTBa NO TEXHNUYECKO-
MY PErynmpoBaHnio N METPOMNOrnN
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BBeaoeHue

Hactoawmn craHgapt MoaupuumpoBaH MO OTHOWEHWUKD K  MeXAayHapoaHoOMy  CTaHaapTy
M3K 60079-25:2003 «InekTpoobopyaoBaHme ANa B3PbIBOONACHbLIX ra3oBbix cpen. Yactb 25. Vickpobesonac-
Hbl€ CUCTEMBbI», BXOAALLEMY B KOMMNEKC cTaHaapToB MOK, pernaMeHTUpyoLWmnxX TpedboBaHnS K B3PbIBO3aLL M-
LLIEHHOMY 3NeKTPoobopyaoBaHUIO. YCTAaHOBNEHHbLIE B CTaHaapTe TpeboBaHua obecnevynBaldT BMECTE CO
CTaHAapPTaMn No BUAaAM B3PbIBO3aLLNTLI 6€30NACHOCTb NPUMEHEHNS SNEKTPOODOPYAOBAHNA H3 ONACHbIX NPO-
N3BOACTBEHHbIX OObEeKTax.

CraHpapt MOK60079-25:2003, Ha 0CHOBE KOTOPOro pa3padboTaH HacToALWWN CTAHAAPT, BBEAEH B MEX-
OYHapOoAHYI0 cuctemy ceptudpumkaumm MOK ExX n eBponenckyto cuctemy ceptuumkaumm Ha ocHoee dnpekTu-
Bbl 94/9 EC.

HacToawmmn ctaHaapT coaepXnT TPeOOBaAHNA K KOHCTPYKLIMN N OLLEHKE NCKPODBE30NACHbIX 3NEKTPUYEC-
KUX CUCTEM C BUAOM 3aLLNTbI « MICKPODEe3onacHaa anekTpnyeckas uenb “i’», npeaHa3HavYeHHbIX ANa NCNOMNb30-
BaHUA LENMKOM UM YaCcTUYHO BO B3PbIBOONACHLIX cpenax kak obopyanosanme rpynnoi .

[lononHUTenbHbLIE TpGGOBaHMFI N TEXHNHECKUE OTKINOHEHNA 1NO TEKCTY BblAENEHbl KYPCUNBOM.

IV
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HAUUWOHANBbHBIN CTAHOAPT POCCUUCKOMWN PEOEPALNUMN

IJNEKTPOOBOPYOOBAHUE
ANA B3PbIBOOMNACHbBIX TA30BbIX CPEQA

HacTtb 25

Uckpobe3onacHble CUCTEMDI

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

[1ata BBeaeHna — 2007—07—01

1 O6nacTb NpUMeHeHUs

1.1 Hactoawmn cTtaHaapT coaepKuT cneumanbHble TPeboBaHUA K KOHCTPYKLUMM N OLEHKE NCKPOBE3O0-
NACHbIX 3NEKTPUYECKNX CUCTEM C BUAOM 3aLLUTbI «NCKPODE30oNACHas anekTpnyeckas Luenb “i’», NpeaHasHa-
YEHHbIX ANA MCNOMNb30BaHUA MOMNHOCTLID UMM YAaCcTUYHO BO B3PbIBOOMACHbLIX Cpeaax Kak obopyanoBaHUE
rpynnbl [l. CTaHaapT NpeaHasHaveH Ana pa3padboTynka CUCTEMBI, KOTOPbLIN MOXET ObITh U3rOTOBUTENEM, CMNE-
LIMAaNUCTOM-KOHCYNbTAHTOM UNN LUTATHLIM COTPYOHUKOM KOHEYHOro Nonb3oBaTens.

1.2 Hactoawwumn ctaHaapTt gononHsaeT ctaHaapt MOK 60079-11, TpeboBaHUA KOTOPOro OTHOCATCS K
ANEKTPUHECKNM YCTPOUCTBAM, NCMONb3YEMbIM B UCKPODE30NACHbLIX ANEKTPUHECKNX CNCTEMAX.

1.3 TpeboBaHMA K MOHTaXy cucteMsbl rpynnbl |l, CKOHCTPpYyNpoOBaHHOW B COOTBETCTBUM C HACTOALLUM

CTaHAAapTOM, onpeaeneHlbl B ctaHaapte MOK 60079-14.

2 HopmaTuBHbIe CCbhIJNIKN

Cnepywowme HOPpMATUBHbIE AOKYMEHTbI HEOOXOAMMBI ANA NPUMEHEHNA HACTOALLEro ctaHaapTa. [Ans
NaTUPOBAHHbIX CCbINMOK NPUMEHAETCA TONbKO YKa3aHHOE n3aadune. [lna HeaatmpoBaHHbIX CCbINOK NPUMEHAET-
CA nocneagHee n3aaHne yKa3zaHHOro AOKYMEHTA (BKNO4Yasa BCe NOnNpaBKu).

[OCT P 51330.0—99 (M3K 60079-0—98) SnekmpoobopydosaHue 83pbigo3awjuweHHoe. Yacmep 0.
Obuwue mpebosaHus

[OCT P 51330.10—99 (M3K 60079-11—99) 3nekmpoobopydogaHue 83pbi803alliUuLieHHOoe.
Yacmpb 11. Uckpobe3onacHas anekmpudeckas uensb i

[OCT P 51330.14—99 3nekmpoobopydosaHue 83pbigo3awjuuieHHoe. HYacmp 15. Sawuma suda n

[MpumedaHune—Ilpn nonNnb3oBaHUN HACTOALLMM CTaHAAPTOM LienecooOpasHo npoBepuTb AeNCTBUE CCbINou-
HbIX CTaHAapTOB B MH(POPMALIMOHHOM cuUcTeMe oOLLEero nNonb3oBaHUss — Ha oduLManbHOM canTte PeaepanbHOro areHT-
CTBa N0 TEXHUYECKOMY PErynmpoBaHnIO U METPONOrMn B ceTu VIHTEpHET UnNu No exeroaHo n3aasaeMomMy MHOPMaLMOHHO-
MY ykasaTento «HauuoHanbHble cTaHAapTbhl», KOTOPbIM ONyOnNuMKOBaH NO COCTOSAHUIO Ha 1 AHBapsA Tekyllero roaa, u no
COOTBETCTBYIOLMUM eXeMeCAYHO u3aaBaeMbiM MHDOPMAaLMOHHBIM yKasaTensM, onyonmMkoBaHHbIM B TeKyLlemM roay. Ecnn
CCbINOYHbIN CTaHAAPT 3aMeHeH (U3MEHEH ), TO NPU NONb30BaHUN HACTOALLMM CTaHAapTOM CneAyeT PyKOBOACTBOBATLCS 3a-
MeHEHHbIM (M3MeHeHHbIM) CTaHAapToM. Ecnn ccbino4YHbIn cTaHaapT oTMeHeH 6e3 3aMeHbl, TO NONoXKeHUe, B KOTOPOM AaHa

CCbINKa Ha HETO, NPUMEHAETCA B HaCTU, HE 3anarMBa+ou_1eF| ITY CCbINKY.

3 OnpeaeneHun

B HacTosLLEM cTaHAaPTE NPUMEHSAIIOTCSA cneaylowme onpeaeneHna, OTHOCALLUMECS K UCKPODe30nacHbIM
ANEKTPUYECKMM cuctemaMm. OHM AOONONHAT onpeaeneHnsa, npueeaeHHble B ctaHaaptTtax MIOK 60079-0 m
M3OK 60079-11.

U3paHue ohmunanbHoe
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3.1 nckpobesonacHana anexkTpuyeckana cucrtema (intrinsically safe electrical system): ['pynna B3aun-
MOCBA33HHbIX €ANHUL, ANEKTPOOOOPYAOBaHNA, B KOTOPOWU LEENN NNU 4aCTU Lenen, npeaHa3Ha4vYeHHble Ang
NCNONb30BaHNSA BO B3PbIBOOMNACHOW cpeae, ABNAKTCA NCKPOobe30nacHbIMU LLensiMu.

3.1.1 cepTupnumpoBaHHaa UcKkpodesonacHana anexTpuyeckaa cucrema (certified intrinsically safe
electrical system): DnekrTpnyeckas cUCTeMa B COOTBETCTBUN C 3.1, H3 KOTOPVYIO BblAaH CEPTUUNKAT, NOATBEPXK-
OawLwnn, 4ToO AaHHaA aneKkTpu4eckana cucTtema CoOOTBETCTBYET HACToALLEMY CTaHOapTy.

3.1.2 HecepTuhpMyunpoBaHHana UcKkpobezonacHana anexTpuyeckan cucrema (uncertified intrinsically
safe electrical system): 9nekrpnyeckaa cuctema B COOTBETCTBUU C 3.1, 0 UCKPOOE30NaCHOCTU KOTOPON MOXHO
caenaTtb OAHO3HaYHbIN BbIBOA HA OCHOBaHUM cBeAeHUN 00 3NeKTpPU4ECKUX NapamMeTpax eanHuL, cepTnpunum-
POBAHHOIO NCKPOHE30NaCcCHOro 3NeKTPoobopyaoBaHNA, CepPTUOULMPOBAHHOIO CBA3AaHHOINrO 0bopPyaAoOBaHUS,
NpoCcTOro 0bopyaoBaHUA N CBeAEHMWN 00 3NeKTpuyecknx n OUsnYecknx napameTpax CoeAUHUTENbHOM
NPOBOOKN.

3.2 onucaTtenbHbIN AOKYMEHT cucTeMbl (descriptive system document): IokyMeHT, B KOTOPOM onpe-
neneHbl eaAnHNLIbLI ANEKTPOOOOPYAOBAHUSA, NX SINEKTPUHECcKne napameTpbl N napamMeTpbl COeANHUTENBHOM
NPOBOOKN.

3.3 pa3paboTuuk cuctembl (systemdesigner): Jlnuo, otBevawollee 3a onnucaTenbHbIN AOKYMEHT CUCTE-
Mbl, 0ONaaatolee HeobxoanMon KBannpurkaumnen AnNA BbINONHEHNA 3TOW 380341 M HaaeneHHOoE NONHOMOYNA-
MW MPUHNMATb Ha ceba 00a3aTenbCTBa OT UMEHN CBOEro paboTtoaarens.

3.4 makcuMmanbHaa eMKocTb Kabena (C.) (maximum cable capacitance): MakcumanbHaa eMKOCTb
COeANHNTENBLHOIO Kabens, KOTOPbIN MOXET OblTb NOACOEANHEH K UCKPOBe3onacHOW Lenn 6e3 HapylleHUs
NCKPODBE30ONACHOCTH.

3.5 makcumMmanbHaa MHAYKTUBHOCTbL Kabena (L.) (maximum cable inductance): MakcumanbHas
NHAYKTUBHOCTb COEANHUTENBLHOIO Kabena, KOTOPbIN MOXET ObITb NOAKNIOHEH K NCKpOobe3onacHon Lenn b6e3s
HapyLLEHNA NCKPODBE3ONACHOCTH.

3.6 MaKkcumanbHoe OTHOLIeHWe NHAYKTUBHOCTU KabenA k ero conpotusnenmio (L. /R,) (maximum
cable inductance to resistance ratio): MakcumanbHoe 3Ha4eHne OTHOLLEHMA MHAYKTUBHOCTU (L. ) K conpoTuBne-
HMIO (R;) COEAMHMTENBLHOro Kabens, KOTOPbIM MOXET ObITb NOAKMNIOYEH K UCKpobe3onacHoU Lienn 6e3 HapyLue-
HUA NCKPODE30NAaCHOCTM!.

3.7 NUHEeNHbIN UCTOUYHUK NUTaHMA (linear power supply): ICTOUHUK NNTAHNA, BbIXOOHOWN TOK KOTOPOro
3aBUCUT OT CONPOTUBNEHNA. BbIXOQHOE HanpsaXXeHne CHMXXaeTcAa NMHENHO NPU YBENNYEHUU BbIXOAHOMO TOKA.

3.8 HenNMHeNHbIN UCTOYHMK NUTaHUA (non-linear power supply). ICTOYHMK NnTaHmnAa, y KOTOPOro
BbIXOOHOE HanpaXXeHne N BbIXOAHOWU TOK CBA3aHbl HENMHEWHOW 33BUCUMOCTDLIO.

[1punme p— VICTOYHMK NUTAHUSA C MOCTOAHHBIM BbIXOAHBbIM HaNpsiXXeHneM Ao onpeaeneHHoro YpoBHs cTadbunmsm-
POBAHHOrO TOKa, perynupyemMoro nonynpoBoaHUKaMM.

4 OnucartenbHbIN AOKYMEHT CUCTEMbI

OnucaTtenbHbIN AOKYMEHT COCTABNAETCA ANA BCeX NCKPODe30onacHbIX anekTprnyecknx cuctem. Onuca-
TEeNbHbIN AOKYMEHT JOMKEH COAEPXXaTb COOTBETCTBYIOLLINI aHAaNn3 YPoBHA 6€30NacHOCTU CUCTEMBI.

B npunoxeHunn E npneeaeHbl NpMepbl TUNNUYHLIX CXEM, KOTOPbIE UNNICTPUPYIOT TPeDOoBaHUA K ONNCa-
TENbHOMY OOKYMEHTY CUCTEMDI.

[lokyMeHT OomKeH coaepXaTb, Kak MUHUMYM, cneayloLlee:
a) OGnok-cxemy cucTeMbl C NepevncrneHmnemM Bcex eanHuL, ooopyaoBaHns, BXOOALLNX B CUCTEMY;

b) 0b0O3Ha4YeHne rpynnbl, TEMNEPATYPHOro KNacca, ypoBHA UCKPODE30nacHON 3NEeKTPUYECKON CUCTEMBI
N AnanasoHa TeMnepaTypbl OKpyKatloLlleun cpeabl B COOTBETCTBUN C pa3aenamMmmn S, 6 n 7/ HacToALWero ctaHaapTa;

C) TpeboBaHUA U OONYCTUMbIE NapaMeTPbl ANA COeaMHUTENBHOW NPOBOAKU B COOTBETCTBUM C pas3fe-
nom 8;

d) noapoOHy0 NMHpopMaLUIO O TOYKAX 3a3eMNeHna U CoeaANHEHNA CUCTEM B COOTBETCTBUN C pasae-
nom 9. Ecnnncnonb3yoTca YCTPOUCTBA 3aLLNTLI OT NePeHanpsaXXeHna, AonKeH 6bITb NPUNOXEH aHaNN3 B COOT-
BeTCTBUM C pa3genom 10;

€) Bcnydae HeobXoaAnMOCTU NPUBOAAT 0OOCHOBaHME OLEHKN 060pPYAOBaHUA KaK «MPOCTOro 060opynoBa-
HUa» B cootBeTcTBUM ¢ MOIK 60079-11. ECnn ncnonb3yloTca HECKONLKO eaAuHUL, NPOCTOro 0bopyaoBaHus,
HeoOXoaANMO NPUNOXNTb aHANN3 COBOKYMHOCTUN UX NapaMeTpoB;

f) onncaTenbHbIV AOKYMEHT CUCTEMbI AOMKEH MMETb YHMKANbHYIO MAEHTUUKALNIO;
g) paspaboTynk cMCTeMbI AOMKEH NOAMMUCATL AOKYMEHT U MOCTaBUTb AATy.
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5 Npynna u TemMnepaTypHbIN KNacc UCKPOOEe30nacHOU INEeKTPUYECKOU CUCTEMDI

NckpobesonacHble 3NeKTPUYECKne CUCTEMbl JOMKHbI ObITb OTHECEHbLI K rpynne || B cooTBeTCTBUM C
M3K 60079-0.

O6opynoBaHNIO B COCTABE NCKPODE30NACHON 3NEKTPUYECKON cUCTeMbI rpynnbl |1, npeaHa3HavyeHHON AN

NCNONb30BaHWSA BO B3PbIBOONACHbIX Cpenax, AoMmKeH ObiTb NPMCBOEH TEMMNEPATYPHbIN KNAacc B COOTBETCTBUMN C
M3K 60079-0 n MOK 60079-11.

MpumedvaHune 1 BuckpodesonacHbIX 3nekTpudecknx cuctemax rpynnol |l unm nxvactax noarpynn A, B, C mo-
ryT OTNMYATLCA OT NOArPYNN KOHKPETHOrO CKpobe3onacHoro anekTpoodopyaoBaHus N CBA3aHHOIO anNekTpoobopyaoBaHmA
B COCTaBe CUCTEMbI.

MTpumMmedyaHune 2 PasHble 4acTu 0aQHON UCKpODBE3onacHOW 3aNeKTPUYECKOM CUCTEMbI MOTYT OTHOCUTBLCS K pas-
HbiM noarpynnam (A, B, C). Mcnonb3ayemoe anekTpoobopyaoBaHMe MOXKET OTHOCUTBLCS K pa3HbIM TeMnepaTypHbIM Knaccam

M UMETb pa3Hble AnanasoHbl TeMnepaTypbl OKpyXawLlen cpeabi.

6 YpoBeHb UCKPOOEe30nacHOU INEKTPUYECKON CUCTEMDI

6.1 Obwme TpebOBaAHUA

Kaxxaasa 4acTb UCKpOoDe30nacHOW 3NEKTPUHECKON CUCTEMDI, NpeaHa3Ha4YeHHOW ANS NCNONb30BaHNA BO
B3PbIBOONACHOW cpene, A0MKHA OblTb OTHECEHA K YPOBHIO «ia» nnu «ib» B cooteetctenm ¢c MOK 60079-11 unu
«icy 8 coomeemcmeauu ¢ F'OCT P $1330.10. Bca cuctema He 0083aTENbHO AOMKHA OTHOCUTBLCSH K OAHOMY
VPOBHIO.

B onncarenbHOM AOKYMEHTE CUCTEMbI A0MXKEH ObITb YKa3aH ypOBEHb CUCTEMbI NNKU, NPN HEODXOANMOC-
TN, YPOBHWN Pa3HbIX YACTEN CUCTEMbI.

[TpnmMmedaHune— Hanpumep, ecnu npubop nepBoHa4yanbHO OTHOCUNCA K YPOBHKO «ib», HO NpeaHasHadeH AnA
NOAKNKYEHNA AaTynKa ypoBHA «ia» — nNpmnbop Ans nsmepeHns pH ¢ noakntioYeHHbIM K HeMy 30HAOM, — 4YacCTb CUCTEMbI A0
npudopa OTHOCUTCA K YPOBHIO «ib», a paTtymk n ero coeanHeHns OTHOCATCA K YPOBHIKO «iay.

B pasgene 11 coaepxntca nogpodHan nHpopmauma 0 HeobXoaANMOW OLEeHKe UCKPOHE30NacHON 3Mek-
TPNYECKON CNCTEMDI.

6.2 YpoBeHb «ia»

Ecnn TpeboBaHuA, npeabaBnaeMble K aNeKTpoobopyaoBaHuio ypoBHA «ia» (CM. 5.2 MOK 60079-11),
BbIMONMHAKTCA NCKPODE30NacHON 3NEKTPUHECKON CUCTEMON UMN YaCTbIO CUCTEMDbI, PACCMaTPMBaAEMOMN Kak ean-
HO€e Lenoe, Toraa ata CUCTEMa UNKN YaCTb CUCTEMbI AOMKHA ObITb OTHECEHA K YPOBHIO «iay.

6.3 YpoBeHb «ib»

Ecnun TpeboBaHUA, npeabaBnaeMble K anekTpoobopyaoBaHuio ypoBHA «ib» (cM. 5.3 MOK 60079-11),
BbIMNONHAKTCA UCKPOHE30NacHON 3NeKTPUHECKON CUCTEMON NN HACTLIO CUCTEMBbI, PACCMaTPMBAEMOU KaK eau-
HO€E LLenoe, Toraa aTa cuMcTtemMa Unum YacTb CUCTEMbl A0OMKHA ObiTb OTHECEHA K YPOBHIO «ib».

6.4 YposeeHb «ic»

Ecnu mpebosaHus, npeodnsensaemMbie K afiekmpudeckoMy obopyoosaHU0 yposHs «ic» (cM. 5.3.5
FOCT P 51330.10), ebinonHswomces uckpobel3onacHou afiekmpudeckol cucmemMou unu 4acmbeio cucmemai,
paccMampusaemMol Kak e QUHoe yerioe, moada ama cucmema unu 4acmse cucmemMbl O0/IKHa bbimb OMHeceHa K
YPOBHIO «IC».

7 Temnepartypa OKpyxawlLjeun cpeabl

Ecnun yactb nckpobe3onacHon 3NeKTPUYECKON CUCTEMbI NN NONHAaA CUCTEMA OonNpeaeneHa Kak npuroa-
Hafa ANa 3KCnNyaTauun Npmn TeMnepaTtype, BbIXoadalen 3a npeaensl Anana3oHa HopManbHON paboyen Temne-
patypbl oT MUHYC 20 °C oo nnoc40 °C, 3ToO AOMKHO BbITb OTPAXEHO B ONNCATENBHOM AOKYMEHTE CUCTEMBbI.
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8 BHelwHAA npoBoOAKa

OneKkTpnyeckne napameTpbl COEANHUTENBHOM MPOBOAKN, OT KOTOPbIX 3aBUCUT UCKPODE30nacHOCTb, a
TaKke Nx NPon3BoaHble, AOMKHbI ObITb OnpeaeneHbl B ONUCaTENbHbIX JOKYMEHTax cucteMsbl. B kauecTBe anb-
TEPHATMBbI B JOKYMEHTaLUUM OOMKeH ObiTb onpeaeneH kabenb KOHKPETHOro TMna n AaHo o60CHOBaHMe ero
npumeHeHus. Ecnn onpeneneH kabenb KOHKPETHOrO TMNAa, TO OH AOMKEH COOTBETCTBOBATb TPebOBaHNAM
M3K 60079-14.

B cnydyae Heo6xX0aAMMOCTM B ONUCATENbHOM AOKYMEHTE CUCTEMbI AOMKHbLI ObITb TaKXe onpeaeneH:.l
OONYCTUMbIE TUMbl MHOFOXNNbHOro Kabena B cooTeBeTcTBUN ¢ MOK60079-14, KOTOPbIE MOrYT UCMONb30BAaTLCA
B K&XXA0W KOHKPEeTHOM Lenn. B TOM cny4yae, eCnn 3aMblkaHna Mexay pasgenbHbiMU LensMn He YYUTLIBAKOTCA, B
ONoK-cxeMy onncaTenbHOro AOKYMeHTa CUCTeMbl He0O6XxoaAnMo Ao6aBUTEL NPUMeYaHne cneayoLwero coaepxa-
HUA: «€CNN B COCTaBe COeANHNTENBLHOrO Kabensa NCnonb3yeTca HacTb MHOMOXUNbHOIO Kabena, coaepallero
apyrmne nckpodbesonacHble uenn, HeobxoanMo, HTODbI 3TOT MHOFOXUNbHLIN Kabenb yaoBneTBOPAN TpebOoBaHU-
AM K MHOrOXXunbHomy kabenio tmna A unn B, kak onpeaeneHo B MOK 60079-14».

9 3aszemneHue U coeauHeHUue UCKPooOe3onacHbIX CUCTEM

Kak npasnno, nckpobesonacHasa uenb AOMKHA ObiTb NONHOCTLID M30NUPOBaHa UNWM NOACOEANHEHA K
ONOPHOMY NOTEHUManNy, CBA3aHHOMY C ONacHON 30HOWN TOMNbLKO B OAHOWU TouKe. TpebyeMbin ypoBEeHb N30NALNN
(KpOMe OAHOWU TOUKN ) AONXEH PAaCcCUUTLIBATLCA TaK, HTOObI BblAEPXXUBATb UCMbITaHUE CONPOTUBNEHNA N30NA-
unn HanpsaxeHnem 500 B B cootBeTcTBUN € 6.4.12 MOK 60079-11. ECcnNn 310 TpeboBaHMe He BLINONHAETCSH, TO
LleNb AOMKHA pacCMaTpPUBaTLCA Kak 3a3eMneHHaa B AaHHOW TouYke. [lonyckaeTca bonee 0AHOro 3a3eMneHna B
LLenn, eCnNn oHa ranbBaHUYECKU pasaeneHa Ha noguenun, Kaxxaaa ns KOTopbiX UMeeT TONbKO OAHY TOYKY 333EeM-
neHns.

DKpPaHbl AOMKHbI ObITb 3a3eMNeHbI UMW NOACOEANHEHDLI K YACTAM KOHCTPYKLUUN, HE HaxoaaLMMca noa
HanpsaXxeHnem, B COOTBETCTBUM C TpeboBaHnamm MOK 60079-14. Ecnn cuctema npeaHasHa4vyeHa AnNa UCNONb-
30BaHNA B YCTAaHOBKE, B KOTOPOW BO3MOXHa 3HaudnTenbHaa pasHuua noteHumanos (bonee 10 B) mexay
KOHCTPYKUMEN U Lenblo, NpeanovTuTenbHee UCNoNb30oBaTh LenNb, ranbBaHNYECKN N30NNPOBAHHYIO OT BHELL-
HMX BO3OEUCTBUWN, TAKUX KaK U3MEHEHMNA HYNEBOro NoTeHunana Ha HEKOTOPOM PacCTOAHUN OT KOHCTPYKLUUN.
TpebyeTtca ocobas OCTOPOXKHOCTL, ECMNYACTb CUCTEMbI NPeaHa3HavyeHa ana npuMeHeHna B 3o0He knacca 0.

B onncatensHOM AOKYMEHTE CUCTEMbI AOMKHO ObITh YKa3aHO, Kakaa TOuKa Unu TOYKU CUCTEMbI NpeaHa3s-
Ha4yeHbl ANA NOAKNIOYEHNA K ONOPHOMY NOTEHLMAaNY YCTAHOBKM, a TaKke cneuunanbHble TpeboBaHNA K TAKOMY
COeANHEHUIO. DTO MOXKET ObITb BLINONHEHO C NOMOLLLIO NepeKpecTHbIX cCbliNok Ha MOK 60079-14. Touka nnu
TOUKMN, B KOTOPbIX UCKPODEe3onacHaa cnctema noaknioyaeTca K yCTaHOBKE, A0MKHbI ObiThb OnpeaeneHbl B COOT-
BeTcTBUM ¢ MOK 60079-14.

10 3awuTa OT rpo30BbLIX Pa3pAaOB U APYrUX NepeHanpPaXXeHuu

Ecnun aHann3 pucka noka3blBaeT, YTO YCTAHOBKA B BbICOKOW CTEMNEHN YyBCTBUTENbLHA K MPO30BbLIM pa3ps-
nam nnn gpyrum nepeHanpaxeHnam, cnegyeT NpUHATbL Mepbl NPeA0CTOPOXHOCTU ANA UCKNIDYEHNA BO3MOXK-
HbIX ONAaCHOCTEMN.

Ecnunyactb uckpobesonacHom Lenu ycTaHOBMNEHA B 30He knacca 0 Takmm 06pa3oMm, YTO CyLLecTBYET PUCK
BO3HWKHOBEHMS ONACHbIX NN NPUYNHAIOLLINX NOBPEXAEHUA Pa3HOCTEN NOTEHLIMANO0B B 30He knacca 0, Heobxo-
ONMO YCTaHOBUTb YCTPOMCTBO 3aLLUNTbI OT NepeHanpskeHma. 3amTa oT nepeHanpsXkeHmnsa Heobxoanma Mex-
oy KaXXaom Xnnowm kabens, BKNOYaa 3KpaH, U KOHCTPYKLUMEN, eCnun Xuna He NoacoegnHEHa K KOHCTPYKLUN.
YCTPOMNCTBO 3aLLUTbI OT NepeHanpsXXeHNa A0MKHO OblTb YCTAHOBNEHO C BHELLHEN CTOPOHbI, HO KaK MOXHO 6nK-
Xe K rpaHunLe 30Hbl knacca 0, xxenaTtenbHO Ha paccTosaHuK He Bbonee 1 M.

3almTa ot nepeHanpsxeHna aAng obopyaoBaHus, yCTaHOBNEHHOTO B 30HaX KNaccoB 1 1 2, AomMKHa ObITb
COCTaBHOM 4aCTbO KOHCTPYKLIMM CUCTEMbI ANSA MECT C BbICOKOM OMAaCHOCTbIO NepeHanpsXeHns.

YCTPOUCTBO 3aLUUTLI OT NepeHanpsiXXxeHna A0MKHO ObiTb CNOCODOHO OTBOAUTL MUKOBLIN Pa3pPAaHbLIN TOK
MMHNUManNbLHO paBHbIN 10 KA (nMmnynbce 8/20 mkc B cooTBeTcTBUM ¢ MOK 60060-1 3a 10 onepaunn). MuHnmans-
Haqa NNowanb NonepeyYHoro cevYeHnsa coeanHeHna mexay 3alnTHbIM YCTPOUCTBOM N MECTHOW KOHCTPYKLNEW
nomkHa 6bITb paBHa 4 MM2 mean. Kabenb mexay mckpobesonacHbiM 06opyaoBaHMeM B 30He knacca 0
N YCTPOMNCTBOM 3aLLNTbI OT NEPEHaANPAXKEHNS AOMKEH YCTaHABNMBATLCA TAKMM 0Bpa30oM, YTOD bl OH Obin 3aLUK-
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LWeH oT MonHuK. J1lo6oe yCTPOMCTBO 3alUMTLI OT MepeHanpsikeHns, NoAcoeaAnHEHHOE K MCKpobe3onacHom
LLenwu, AOMKHO UMETb B3PbIBO3aLMUTY, COOTBETCTBYIOLLYIO NpeanonaraeMoMy MecTy NPUMEHEHUS.

Cuntaerca, YTO UCNONb30BAHUE OrpaHNUIUTENEN NepeHanpaXXeHnsa, KOTopble 0becneyunBaloT coeanHe-
HMUE Lenn N KOHCTPYKLMN C NOMOLLBLIO HENNHENHBLIX YCTPOUCTB, TAKUX KaK ra3opaspagHbie namMnbl N NoNynpo-
BOOAHWKWN, HE HapyLUaeT NCKpobe3onacHOCTb Lenu, ecnu Npu HopManbHOW PaboTe TOK, NPOTEKAKLWNN Yepes
3TOT OrpaHnynTenb, MeHblue 10 MKA.

[TpnmedaHune—EcnnucnelTaHne conpotTneneHmnsa nonauun npmn HanpskeHnn 500 B nposoanuTcA B NONHOC-
TbK KOHTPONUPYEMbIX YCNOBUAX, MOXKET NOTPpeboBaTLCA OTKNKYEHME OrpaHnYnTeENen nepeHanpsXxeHnin, YTodbl OHU He UC-
Ka)anwu pesynstaT U3MepeHuns.

[lpnMeHeHne MeToa0B OrPpaHMYeHUs NepeHanpPakeHnsa B CKPoHe30nacHbIX CUCTEMAX AOMKHO OCHOBbI-
BATbCA HA AOKYMEHTANbHO NOATBEPKAEHHOM aHanM3e AeNCcTBUS HENPAMOro MHOFOKPATHOrO 3a3eMNEHNS C
y4E€TOM onpeneneHHbIX Bbille Kputepmes. Npn oLeHke nckpobe3onacHoOM cUCTeMbl HEOOXOANMO YYNTLIBATD
EMKOCTb U MHOYKTUBHOCTb OrpaHnynTenen nepeHanpskeHns.

B npunoxeHnn F npnBeaeHbl CXeMbl HEKOTOPbIX TUMOB KOHCTPYKLIUN 3aLLNTLI OT NepeHanpsKeHNA NCKPOo-
be30nacHOWN CUCTEMDI.

11 OueHka UcKkpobe3onacHOU CUCTEMbI

11.1 BBepeHue

Ecnun cuctema coaepxmut obopyaoBaHne, KOTopoe He cooTBeTcTBYeT TpeboBaHnam MOK 60079-11, cuc-
TeMy HEOHXOOAMMO OLUEHUTb KaK eanHoe Lenoe. Cncrtemy HeobXxoamMMo OLEeHMBaTb, Kak ecnn Obl 3TO ObINO
YCTPOMUCTBO. CUCTEMY VYPOBHA «ia» OUEHMBAKT B COOTBETCTBUM C KPUTEPUAMMU, W3NOXKEHHbLIMU
B 5.2 MOK 60079-11. Cuctemy ypoBHA «ib» OUEHMBAIOT B COOTBETCTBUM C KPUTEPUAMU, UINOXKEHHbIMU
B 5.3 MOK 60079-11. Cucmemy yposHS «iC» OUeHU8alm 8 coomeemcmauu ¢ Kpumepusamu, U310XeHHbIMU
8 5.3.5cmarHdapma lOCT P $1330.70. B pononHeHne K BHYTPEHHUM MOBPEXAEHUAM YCTPONCTBA HEODOXOAN-
MO TaKXe y4uTbiBaTb NOBPEXAEHNA BO BHELLHEN NPOoBOAKE, nepevncneHHole B 11.4.

[MpumevaHnune 1 O4eBMAHO, YTO YYET NOBPEXKAEHNA B CUCTEME B LIENOM ABNAETCA MEHee XeCTKON Mepown,
yeM y4eT NoBpexaeHnn Kaxxaon eanHuubl oBopyaoBaHUSA, TEM HE MEHEee CHUTAETCA, YTO TaKon y4eT obecnevnsaeT Npuem-
nemMbln ypoBeHb 5e30NacHOCTH.

Koraa nmeeTtcs B Hanny4mm Bcs HE06XoanmMmaa nHopmMaumnsa, AONYCKaeTCAa NPUMEHATL YYET NOBPEXAEHNI
noNa CUCTEMbl B LEMOM, AaXe ecnn ucnonb3dyetca o0opyaoBaHMe, COOTBETCTBYKOLLEE TPebOBaAHMAM
M3K 60079-11. Takoe pelueHne aBnaeTca anbTepHaTMBON Bonee 4acTo NPUMEHSAEMOMY MPOCTOMY CpaBHe-
HUIO BXOAOHbIX U BbIXOAHbBIX XapaKTEPUCTUK OTAENBHO OL,EHEHHOIO NN NCMbITAHHOro 0bopyaoBaHua. Ecnucuc-
TEMA BKMNOYaAET TONbKO OTAENbHO OLEHEHHOE WNU WUCNbITAHHOE ObOopyaoBaHME, COOTBETCTBYIOLLEE
TpeboBaHnam M3K 60079-11, Heob6xo0aAMMO NoKa3aTb COBMECTUMOCTb BCEro obopyaoBaHnsa, BXoasaLWlero B
COCTaB cUCTEMbI. [TOCKONBbKY BHYTPEHHUE HENCNPABHOCTMN 000PYAOBaHUA ViKe ObINU YYTEHbI, HET HEOBXOAN-
MOCTU UX YYNTLIBATD eLle pa3. Ecnu cucrtema coaepXnt e AMHCTBEHHbIN UCTOYHMK MUTAHNSA, BbIXOOHbIE Napa-
METPbl UCTOYMHUKA YYUTLIBAIOT BO3MOXHblE MNOBPEXAeHUa kadbenen, AONONHUTENLHO 3TN MNOBPEXAEHUSN
YUYUTBIBATb HE TpebyeTca. B npnnoxeHnn A coaepxmntca noapobHaa nHpopmaumnsa No OLEHKE NPOCTbIX UCKPO-
De30nacHbIX CUCTEM.

Ecnun obopynoBaHme cBA3bIBaAET pa3aenbHble NCKpoDe3onacHble Lenn, HanpuMmep TepMoOMeTP COonpo-
TUBNEHNA C ABYMA pa3aenbHbIMM OOMOTKaMW, TOrAa CBA3aHHbIE LIenn AOMKH bl OLLEHUBATbLCS KaKk OAHA Lenb.

Ecnn cuctema coagepxut 6onee oaHOro NMHEMHOrO NCTOMHUKA NMUTaHUSA, Toraa Heob6XxoaMMO OLEHUTDL
KOMOMHUPOBAHHOE AENCTBUE NCTOYHUKOB NUTaHMA. B npunoxeHnn B noka3aHo, kakasa oLeHKa AOMKHa NpoBo-
ONTbCA ANA Hanbonee 4YacTo BCTPEeYarLLNXCA KOMOUHALMN NCTOYHUKOB.

Ecnun nckpobesonacHaa cnctema coaepXUT HECKONbKO MCTOYHMKOB MUTaHNA U OAUH NN HECKONbKO M3
3TUX NCTOYHUKOB HEMUHENHbIE, METOA OLLEHKN, ONUCaHHbIN B NPUNOXeHN B, He MoxeT ObITb NPpUMeHeH. B npwu-
noxeHnun C naHo pa3bAcHeHNe, Kak BbIMONMHUTL OLEHKY CUCTEMBbI ANa TAKOro Tuna nckpoobe3onacHom CUCTEMBI,
Koraa KoMOumHaumMsa UCTOYHUKOB BKNKOYaeT OAUH HENWMHENHbIN UCTOYHUK NMUTaHUS.

[MpunmevyaHune 2 Ecnu aononHUTeENbHO HeoBXoamMma KOHCYNbTauua cneunanucta, cneayetr obpaTuTbCa B
opraH no ceptudnkaunmn, akkpeantTosaHHblIn B cxeme M3K Ex.

Ha pucyHke 1 npuBeaeHa cxema OLEHKU CUCTEMDbI.
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OueHuTb
uckpobesonacHyio
CUCTEMY

Ncnonb3yeTcs

Cuctema aormkHa

Her [pUMeHATSL ObiTb MapPKUPOBaHa
: ?::)}g¥gg$§r?:d?d NPUHLIMNGI 1 UCNbiTaHa
M3K 60079-11 B COOTBETCTBUM
¢ MOK 60079-117 c M3K 60079-11
Ila
I/Icn?;nb:z:mﬂ Na BbLINONHATH CosaaTtb
OAWH JIMHEeWHbIN peroMenhialiin onucaTenbHbIN
HCTAO‘-IHHK MUTaHUA? M3 NPUMOXEHNA A AOCKYMEHT ChCTeMb!
Het
Bce NCTOYMHUKK fa BbInonHsTL CospaTtb

NMUTaHUA NMHENHbIe?

pekoMeHaauuu
13 npunoxeHuwsa B

onucartebHbIA
OOKYMEHT CUCTEeMb!

Het

Mcnonb3oBaTthb

WHCTPYKLIUK Cosnatb
n3 npungztkeﬂm C 3

u/unu no NyHMUTb onucaresibHbiA

KOHCYNbTALUIO OOKYMEHT CUCTEMB
cneLliuanucTa

PucyHok 1 — OueHKka cuctem

11.2 OueHKa MHAYKTUBHbIX Lenen

Ecnu HAOYKTMBHOCTb 1 CONPOTUBNEHNE 000PYN0BaHNA OAHO3HAYHO onpeaeneHbl B TEXHUYECKON JOKY-

MeHTauun nunmn dnarogapsa KOHCTPYKUMKU, Toraa 6€30nacHOCTb MHAYKTUBHbLIX COCTaBAAIOLWNX CUCTEMbI AOMKHA
ObiTb NOATBEPKAEHA CNOCODOM, ONMUCaHHBLIM B NPUNOXeHUU D.

11.3 loBpexaeHNA BO BHELLHEN NpoBoAKe

Mpn pa3zpaboTke CUCTEMBI, B KOTOPOM HEOBXOANMO YUYMTLIBATL MNOBPEXAEHNSA BO BHELLUHEN NPOBOAKE,
cneayeT y4nuTbiBaTb NOBPEXKAEHWS:

a) pa3oMKHyTas Lenb Noboro Yyncna NpoBOAHUKOB BHELLHEW NPOBOAKMW;

b) KOpOTKOE 3aMblkaHne Mexay NbbiM YNCAOM NPOBOAHNKOB BHELLHEN NPOBOAKN W 3KPaHAMMU;

C) noBpeXaeHne CUCTEMbI YPaBHEHUSA NOTEHLMANOB UNK 3aLUUTHOM onneTkn B Nto6omn Touke. [1na npoBe-
NEHNA Takon OLLEHKN HEOOXOAMMO NPUHATL, YTO NYTb BO3BPaTa B YACTM KOHCTPYKLMWN, HE HAX0AALWENCA NoA

HanNPs>XeHNEM, 1 B 3aLLUINTHOM ONNEeTKe UMEeET HYNEeBOE CONPOTMBNEHNE N He NODABNAET HANPSXKEHNA NN TOKA
B LieMNb.

[Tppuemnemblie napameTpbl COEANHUTENBHOINO Kabena AOMKHblI PacCYUTLIBATLCA C UCNOMNb30BaHUEM
ko3 purumneHTa besonacHoctn 1,5 B cootBetcTtBmmn ¢ 10.4.2 MOK 60079-11.

11.4 lNpoBepKn n UcnbiTaHUA TUNAa

Ecnun TpebyeTca npoBeCcTU NPOBEPKN /NN NUCNbITAHUA TUNA, YTOOLI YCTaHOBUTL B AOCTATOYHON NN Mepe
Oe3onacHa cucTemMa, HeobxoaANMMO NPUMEHATL METOAbI, onpeaeneHHble B pasgene 10 MOK 60079-11.
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12 MapkKkupoBKa

Bce yCcTpoUCTBa B COCTaBE CUCTEMbI AOMKHbI ObITb Nerko naeHTndpuunpyemol. B cny4vyae «npocToro
000pyaAOBaHMNA» AOCTATOHHO KOHTPONENpUrogHon 3aBOACKOU 3TUKETKMN.

MuHuManbHoe TpeboBaHMEe COCTOUT B TOM, YTODObI NErko NPOCNeEXnBanca COOTBETCTBYIOLLMA ONUCa-
TeNbHbIW AOKYMEHT cuCcTeMbI. OAWH N3 NpneMnemMbiX METOAOB — YKa3aHNe HOMepa KOHTYpa U3MepUTenbLHOro
npndopa, No3BONALEro UASHTUPNUNPOBATL AOKYMEHTALMIO, OTHOCALLYIOCA K 3TOMY KOHTYPY, B KOTOPOW, B
CBOIO o4epenb, yKka3aH onucatenbHbin AOKYMEHT CUCTEMDI.

Ecnun cuctema coaepxnt obopyaoBaHne, KOTopoe 6bino 0TAeNbHO OUEHEHO NNU UCMbITAHO B COOTBET-
cTeun ¢ TpedboeaHnamm MIK 60079-11, Takoe 00opyaoBaHME COXPaAHAET CBOK UCXOOHYIO MAapPKUPOBKY.

Ecnuncuctema oueHnBaeTca B cooTBeTcTBuM ¢ MOK 60079-11, kaxknaa eanHuL,a obopyaoBaHNA A0OMKHA
ObiTb NPOMAaPKNPOBAHA B COOTBETCTBUM C 3TUM CTAaHOAPTOM.
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[MpunoxeHue A
(o6Aa3aTenbHoe)

OueHKa NpPocToON UCKPOOEe30NnacHOU CUCTEMDI

JTa ynNpoLlleHHas oLeHKa NpUMeHNMa, eCnu B pacCcMaTpuBaemMon cUCTEME UCNONb3YETCA TONBKO OAUH UCTOYHUK
nuTaHuns.

[Topsaok onpeaeneHna NpUroagHoOCTU NPOCTON CUCTEMBI, NPUMEP KOTOPOW NoKasaH Ha pucyHke A.1, aomkeH 6bIThb
chneayoLwnm:

a) onpepeneHue ypoBHSA MNKW NOArpynnbl CUCTEMBI C y4eTOM MHCbOpMaLmMn ANA ABYX MHANBMAYaNbHbIX CepTUdunLn-
POBaHHLIX YCTPONCTB. CUCTEMA NPUHMMAET CaMbld HU3KNIA OO 3HaMeHaTeNb ANSA 3TUX ABYX YCTPOUCTB. NMo3ToOMY ecnu
OAHO U3 YCTPOUCTB OTHOCUTCHA K YPOBHIO «ib», TO N BCA cUCTeMa NpuHaaneXxumnT ypoBHK «ibx». MNoarpynna, koTopon npuHaan-
nexxut obopyaoBaHue, onpeaensaeTcs HauMeHee 4vyBCcTBUTENbHbIMU noarpynnamu lIC, 1IB, IIA B nopsake CHWXEHUSN
4yBCTBUTENLHOCTW. B npumepe, npuseaeHHOM Ha pucyHke A.1, cuctema ctadHosutces [Exial lIC. JonyckaeTtcs, 4Tobbl pas-
Hble YaCTN CUCTEMbI OTHOCUNNUCH K pa3HbiM YPOBHAM 1 noarpynnam. B aTUX ycnoBuax onucatenbHbi AOKYMEHT CUCTEMBI
AOMKEH YeTKO onpeaenaTb OTAENbHbIE YacTu Lenu;

b) NpoBepka napameTpoB HANPSXKEHNA, TOKa U MOLLHOCTHU, KOTOpPbIe AOMKHbI ObITb CneayrLwnMuK:

U, < U;;
Iy < 4
P, <P.
Ecnun ykasaHo ahdekTUBHOE BXOAHOE CONPOTUBNEHNe nckpobesonacHoro obopyaoBaHus, pacyeT AoNYCTUMOro
BXOAHOIMo TOKa MOXKEeT BKNYaTh 3TOT napameTp. B npueeaeHHOM npumMmepe 3TO HETPYAHO cAenaThb;
C) onpeaennTb TeMnepaTypHbIN Knacc uckpobeszonacHoro odopyaoBaHUs, KOTOPbIN MOXET 3aBUCETh OT TOKa U
MOLLHOCTW NOAKNKYEHHONO UCTOUHUKA;
d) MakcumanbHO gonycTumasi eMKocTb kabens (C.) — 3To AonyCcTUMas eMKOCTb UCTOYHUKA NUTaHus (C ) MUHYC
ahheKkTUBHAA BXOAHaA eMKOCTb uckpobesonacHoro obopyaosaHus (C:),Toectb C. = C, — C;;
€) MakCMManbHO AONYCTUMasA MHAYKTUBHOCTL kabens (L) — 3To AonycTUMasa MHAYKTUBHOCTb UCTOYHUKA NUTaHUS
(L,) MUHYC 3PdhekTUBHAA MHAYKTUBHOCTbL UCKpobesonacHoro obopyaoBanus (L), Toectb L =L — L;;
f) ecnn NCTOYHUK NUTaHNUA — NUHENHBIM UCTOYHUK C OrPaHNYEHHBIM Yepesd CoNpoTUBNEHME TOKOM, Toraa AonyCTH-
MOe CcooTHoweHue L /R, onpeaenseTcs B COOTBETCTBUM C NpUnoxeHnem D.
HekoTopble NCTOYHUKU NUTAHUA MOTyT BbITb BUNONAPHBLIMW, HAaNPUMeEpP ANCAHbLIE (LLIYHTUpYLWmMe) Bapbepbl He30-
NacHOCTU, NpeaHa3HavYeHHble ANA CUrHanoB NepemMeHHoro Toka. B 3Tux ycnosmax HeobxoaAnMo y4nTbiBaTb AENCTBUE
0bonx BbIXOAOB NONAPHOCTH.

OMNACHAH 30OHA BE3ONACHAA 30HA

Cuctema
NckpobesonacHoe obopyaoBaHue CesA3aHHoe obopyaoBaHue

Exia llC T4 Exia lIC [Ex ia] IC

30B 28 B

120 MA 93 MA

1,2 BT 0,65 BT

10 MxlH NapameTpbl kKabens 3 MIH

1 HD L. 3MlH 54 MKI'H/OMm

L/R. 54 MKI'H/Om 83 HO

C. 82hHO

PucyHok A.1 — CoeanHeHne nckpodesonacHoro ob6opyaoBaHnUAa N CBA3aHHOro obopyaoBaHnA
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[MpunoxeHue B
(ob6a3aTenbHoOE)

OueHka uenen, cogepxawmx He MeHee ABYX UCTOYHMKOB NUTaHUA

Takas oLeHka npuMeHnMa TONbKO B Cny4vae, eCnu paccMmaTpuBaemMble UCTOYHUKN MMTaHUA UMET NNHENHBLIN BbIXOA
C PE3NCTUBHBLIM OrpaHn4YeHnemM Toka. OLueHKa He NPUMEHAETCA K UICTOYHUKaAM NMUTaHWUSA, NCNONb3YILWKUM Apyrne dopmbl
orpaHuyeHuns Toka.

B npunoxeHnn B M3K 60079-14 onncaHa ynpolleHHasa npoueaypa, No3BoNALWas NoNy4YnTb pe3ynbTaThl C 3ana-
COM, rapaHTUpyroLme 6e30nacHy YCTaHOBKY, KOTOpaa MOXeET NCMONb30BaTLCA B KaYeCcTBe anbTepHaTUBLI MeToAaY, pac-
CMOTPEHHOMY B HACTOALLEM NPUNOXKEHUN.

Ecnun nmeeTtca Bonee 0gHOro UCTOYHUKA NMUTaHUA U NOACOEeANHEHNSA BLINONMHEHBbI B KOHTPONUPYEMbIX YCNOBUAX ANS
obecneveHna aaeKkBaTHOro pasaeneHna n MexaHn4veckon yctondnsoctu B cootesetctemn ¢ MOK 60079-11, Toraa paccmar-
puBaeTCA Takasa HeMCNpPaBHOCTb COeANHEHUN, NPU KOTOPOW NPONCX0ANT pasMbliKaHNE NN KOPOTKOE 3aMblKaHWe Lenun, HO
HE N3MeHeHne NoNApPHOCTU coeauHEHUN NN nNepexon OT NocneaoBaTenbHOro NOAKNKYEHUA K NapannenbHOMY Unn oT
napannenbHOoro NoAKNKYEeHNUs K nocneaoBaTensHOMy. CoeanHeHUA, BbINONHEHHbIE BHYTPU CTOWMKU MNW NaHENWU, YCTaHOB-
NEHHOW B NOMELLEHNN C HeOHXOAUMBbIMU CPeaACTBaAMMN ANA KOHTPONSA KavyecTBa U UCMNbITaHUA, — npumep Heobxoanmomn
cTeneHn LenoCTHOCTI.

Ha pucyHke B.1 noka3aHo 0ObIYHOE nocneaoBaTenbHoE NoagknyveHue. MNpn TakomMm NOAKNKYEHUN HanpsXKeHue pas-
OMKHYTOM Lienun paBHo U, + U,, HO BO3MOXXHOCTb TOrO, YTO HanpsixkeHne MoxeT ObiTb paBHo U, — U, He paccmaTpusaeTcs.
[pn oLleHKe Be3onacHOCTU CUCTEMbBI paccMaTpuBaloTCA TPU 3HaYeHna HanpskeHusa U,, U, n U, + U, n cootseTcTByOLLINE
UM 3HaveHus Toka 1, n I, n oBLNIA TOK

_ Ui+ U,
]0 = _
R1 + Rz
BbixoaHble
napameTpsl
NcToYHUK nutaHus 1 U1 C1
Takxke oueHUTb L 3
U.=U,+U
U
I = U1 * U2 ACTOUYHWK NUTaHUsA 2 U2 CZ
=
R+ R
U, 15
I L,
R, L,/R,

PucyHok B.1 — lNocnepoBaTensHO NoAKNIOYEHHbIE UCTOUHUKN NNTaHUS

Be3onacHOCTL Ka)XXaon U3 TpexX 3KBMBANEHTHbIX Lenen AOMKHa OLEeHMBaATLCA C UCNOoNb3oBaHuemMm Ttadtnuubl A.1
M3OK 60079-11. Torna s3HaveHusa L, L /R, n C, AOMXKHbI ObITb YCTAHOBNEHBLI ANSA KaXXA0W Lienu 1 3HadeHune, cosaarllee
Hanbonee HebNaronpUATHbIE YCNOBUA, AOMKHO UCNONL30BATLCA ANA COOTBETCTBYIOLLEN Lienmu.

na onpepeneHns 3TMX 3HaveHUn B NKDOLIX YCNOBUAX HEOOXO0AUMO UCNONL30BaTb KoadhduumeHT BesonacHocTn 1,5.

[TpumMmedvaHune—ITpn cNoXeHUN HanpsXkeHUMW ABYX Lienen eMKOCTb onpeaensietcs Nno o6beagnHeHHON Lenu.
OaHako MHAYKTUBHOCTb U COOTHOoLWeHUe L /R, MOryT onpeaensaTbCa MO OAHOMN U3 OTAENbHLIX Lenen, paccMmaTpuBaemMblX
pas3nenbHo. MMHMManbHaa MHAYKTUBHOCTL HE BCeraa COOTBETCTBYET MakCUManbHOMY TOKY B Lienn, U MUHUManbHOE OTHO-
lweHne Lo/R, He Bceraa COOTBETCTBYET MUHUMaNbHOW UHAYKTUBHOCTM.
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Heobxoanmo onpeaennuTb COrNacoBaHHYKO MOLWHOCTbL OT KaXXaoWn SKBUBaneHTHoU Lenu. CornacoBaHHaa MOLWHOCTb
KOMOUHNPOBAHHON LeNN ABNAETCA CYMMapPHOWU MOLLHOCTLIO BCEX Liene TONbKO NPpU YCNOBUK, YTO NPUMEHSAEMbIE NCTOYHU-
KW MMeT OAQUHAKOBbLINA BbIXOAHOWN TOK.

ECcnn ncTovHMKN NnnTaHmna noacoeanHeHbl napannenbHo, Kak nokasaHo Ha pucyHke B.2, Toraa Bce Tpn 3HaYeHUS

cunbl Toka 1., I, n I, + I, OMKHBI paccMaTpuBaTbCa BMECTE C COOTBETCTBYIOLMMIN HanpsikeHuamu U, U, u:

_URy + UsR;
UO = .
R1 + Rz
BbixogaHble
napameTphbl
NcTouHKUK nuTaHuna 1 U1 C1
T
aloke OLEeHUTb -+ I1 L,
UiR; + UgR,
UO = —
T / Ri+ Ry R, LR,
n
Uz Cs
U T NCTOYHMK NUTAHWA 2
4 2 =1+ b
T 1 Lo
Ry L21R2

PucyHok B.2 — lNapannenbHo noaknioYeHHbIE NCTOYHUKN NMUTaHUA

Be3onacHOCTb KaXXaon 13 Tpex 3KkBMBaNEHTHbIX Lenen HeobXxoanmMo oLeHuBaTb C MICNONb3oBaHMeM Tadbnuupbl A.1
M3OK60079-11.3HaueHuna L, L /R, n C,A0ONMKHbI ycTaHaBNNBaTLCA AN KaXA0W Lienn, U 3HadeHune, co3aarllee Hanbonee
HebnaronpuAaTHbIE YCNOBUA, AOMKHO UCMONL30BATLCA ANA COOTBETCTBYIOLLEN SKBUBANEHTHOM Lenn. Heobxoamnmo Takxke
onpenensATb COrNacoBaHHYKD MOLHOCTL OT KaXXA0N N3 TPeX 3KBUBANEHTHbLIX Lienen. CornacoBaHHas MOLWHOCTL KOMBUHK-
POBaHHOW Llenu ABNSETCA CYMMAPHON MOLLHOCTBLIO BCEX Lienen Npu YyCNoBUK, YTO UCTOYHUKU UMEKDT OANHAKOBOE BbIXOA-
HOoe Hanpsi>XeHue.

Ecnun aBa UCTOYHMKA NNTAHUA NOAKNKDYEHBI K 0AHON UCKpoHe3onacHoOM Lenu, n nXx NoaAcoeANHEHNE He onpeaenero,
KaK MOKa3aHo Ha pUCyHKe B.3, TO cylecTByeT BO3MOXHOCTL NOAKNIOYEHUA 3TUX UCTOYHUKOB NMMTaHUS Kak NocneaoBaTenb-
HO, TaK U napannensHo. B AaHHbLIX 0OCTOATENBCTBAX BCE BO3MOXHbIE 3KBUBANEHTHbIE Llenu ACMKHbI ObITh OLEHEHLI C
NCcnonb3oBaHneM obeunx npoueayp. Aina onpeaeneHns LENOCTHOCTU UCKpoHe3onacHoOM CUCTEMbI UCMONL3YIOT Hanbonee
HebnaronpuaTHbIE BbIXOAHbLIE NapaMeTpPbl U SKBUBANEHTHbLIE LIenu.

B coctas obopyaoBaHus, npeaHa3Ha4YeHHOro AnNa NpUuMeHeHUst BO B3PbIBOOMACHbIX 30HAaX, AOMYCKaeTCs BKNHOYaTb
MCTOYHUK NUTAHUSA, B pe3ynbTaTe 4Yero odopyaoBaHme dyaeT UMeTb 3HAUYUTENLHLIE BLIXOAHbIE NApaMeETPbl, HanpumMep,
BHYTPEHHUA aKKYMYNATOP. B 3TOM cny4ae oueHKa cucTeMbl A0MKHA BKNKYAaTh OLEHKY KOMOUHaLMM AaHHOMO NCTOYHUKA
NUTaHUA ¢ NDObLIM NCTOYHUKOM NUTAHUA B CBA3aHHOM 000pyaoBaHUK, a Takke nuaMmeHeHune (odpawleHne) noacoeauHeHUA
N3-3a BO3MOXXHOMO NOBPEXAEHUS BHELLHEN NPOBOAKWN.

[Tocne onpeaeneHnst NpeacTaBUTENbHbIX 3KBUBANEHTHBLIX Liernen AoNYyCKaeTCsa UCMONb30BaTh UX Kak UMeroLlmne
OAWH NCTOYHUK MUTAHUA N NICNONL30BaTb NPOLEAYPY, KOTOpaa pacCMOoTpeHa B MPUNOXeEHUN A, ANA YCTaHOBNEHUSA TOrO,
ABNAETCA nNn 6€30NacHOCTb CUCTEMbI B LIENOM MpUemMnemMon.

Ecnu noaknoyeHrbl ABa nnmn bonee UCTOYHUKA MUTAHUA C Pa3HbIMU BbIXOAHLIMU HaNPSXKeHUAMU, CYMMAPHbIN ypaB-
HUTENbHbLIN TOK MOXET BbI3blBaTh AOMONHUTENBHOE paccesHne B cxemax perynuposaHus. Ecnum B Lensax ncnonb3yeTcs
TPaAULUOHHOE PE3UCTUBHOE OrPaHUYEHne ToKa, TO CHUTAETCSH, YTO AONONHUTENBLHOE paccessHNE He HapyLLuaeT NcKpobde-
30MAaCHOCTb.
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OMNACHAA 30HA BE3OINACHAA SOHA
Nckpobe3onacHoe obopygoBaHue CBsA3aHHOe obopyaoBaHue
1 Uy G
[TocnengoBaTenbHoOe
noaKtoveHue Ry L4/R,
UO - U1 + U2
7 = u, + U,
° Ry{+R,
2 U, G
[TapannensHoe
noakodeHue R, Lo/R,
IO - I1 + I2
UiRy + UoRy
Yo = R, + R,

T — UCTOYHUK NUTAHUA 1, 2 — UCTOYHUK NMUTaHKA 2

PucyHok B.3 — Mpon3sonbHO NOAKNIOYEHHbIE NCTOYHUKN NUTAHUS
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MpunoxeHune C
(o6Aa3aTenbHoe)

CoeanHeHUe NIMHENHDbIX U HENMWNHEUHBbIX UCKPODOEe30onacHbIX Lienen

JTa npobnema anuTenbHoOE BpeMSA OCTAETCA NpeaAMeTOM UccneaoBaHua. HacTtosllee npunoXeHune, oTpa)Xawllee
MHEHWE OAHOW BeAYLLEN UCNbITaTeNbHOW NadopaTopun, noaBeprnock rMyookomMy nepecMoTpy. OHO OTpaXXaeT CoBpeMeH-
HOe COCTOAHWE 3HaHWUW B AaHHOMN 0ONacTU 1 ero NPUMeHeHne NO3BONUT PaclUUPUTb MMEKLLNNCA NPAKTUYECKUIA ONbIT.

[MpoekTupoBaHNE U NPUMEHEHNE HENNHENHBIX NCTOYHMUKOB NUTaHUA TpebyeT cneunanbHbIX 3HaHUMW U AOCTyNa K
COOTBETCTBYHOLIUM UCNbITAaTENBbHLIM YCTAaHOBKaM. ECnn akkpeanToBaHHAA UCMbITaTeNbHasa nabopatopmsa yCTaHOBUNA,
YTO AaHHbIN UCTOYHUK NUTAHUA ABNAETCA AOCTATOYHO Be30nacHbIM, TO AONYCKAETCA NPOEKTUPOBAaTb CUCTEMY B COOTBET-
CTBUW C HACTOALWUM CTaHAapTOM. BCe ocobble yenoBusa, KacarLWKUecs TaKou CUCTEMBI, AOTKHbI ObITh YETKO OnpeaeneHbl B
conpoBoANTENBHON AOKYMEHTaLnu.

EcnunnpoBoanTcs oLleHka 6e30nacHOCTU KOMOUHALMN UCTOYHUKOB NMUTAHUA, NCMONb3VIOLWNX HENUHENHbIE BbIXOADI,
Heo®XoaANMO y4YUTLIBATL, YTO B3aUMOAENCTBME ABYX Llenei MOXET Bbl3blBaTb 3HAYUTENbHOE YBENUYEHUE pacCeaHUA B
KOMMOHEHTax cXemMbl perynnpoBaHuns. PekomeHayeTcs ncnonb3oBaTh TONLKO OANH NCTOYHUK NNTaHUA, coaepkallun ctTa-
SunmnsnpyroLwmne NnonynpoBoaAHUKN U MCTOYHUKN C NTMHENHBIMW U/ UNK TPpaneuneBUAHbLIMU BbIXOAHBIMN XapaKTepUCTUKaMMN.

C.1 BBeaeHue

[1paBnna BLINONHEHUA 3NEKTPOYCTAHOBOK, onpeaeneHHble B MOK 60079-14, no3BONAKDT onepaTopy, KOTOPbLIN KOH-
TPONUPYET ONacHYH 30HY, KOMOUHUPOBATL HECKONBLKO NCKpOoDe3onacHbIX Lienen ¢ NOMOLbID NX CoOeaANHEHUA. OTO TakKxke
OTHOCUTCS K UCMONb30BAHUID HECKONBbKUX « CBA3AHHbIX 3NEKTPOTEXHUYECKUX YCTPOUCTBY» (aKTUBHBLIX B HOPManbHOM PeXn-
Me paboTbl NN TONLKO B YCNOBUAX HeUCNpaBHOCTU) (CM. 12.2.5.2 M3K 60079-14). Ecnu npoBepka UCKpobe3onacHoCTH
COeAUHEHNA BbINONHEHA pacvyeToOM NN UCMbITaAHUEM, HET He0OX0aANMOCTU 0B paLllaThCA B UICALITATENBHYIO NAbopaToOpUIo
NN K YyNONHOMOYEHHOMY CrneLnanucTy.

[TpakTu4ecKyd NPOBEPKY UCMbITAHMEM CNeayeT BbINONHATL C NPUMEHEHUEM CTaHAAPTHOro UCKpoobpasyroLwero
MexaHun3ma B cooteeTcTBUM ¢ MOK 60079-11¢ yyeToM koahdpurumeHTa He3o0nacHOCTU KOMOUHNPOBAHHOIO 3NEKTPOOHOopPY-
noBaHuA. B 3ToM cnydyae HeoHXoAMMO yUUTbLIBATb HEKOTOPbIE YCNOBUA HEUCMPABHOCTU, KOTOpPbLIE CO3aalT Hanbonee
HebnaronpuaTHbIE YCNOBUA BOCNNaMeHeHUA, — MeToa «Hanbonee HebnaronpuATHOro BapnaHTa» 4acTo TPYAHOOCYLLECT-
BUM Ha NpakTUKe n oObIMHO NPUMEHAETCA UCMbITaTeNbHLIMU NadopaTopuaMN.

MOXXHO Nerko BbINONHUTL OLEHKY CoeaANHEHNA pacyeToM, Mo MeHbLUen Mepe, ANA pPe3nCTUBHbLIX Lienen, ecnu pac-
cMaTpuBaeMble 3INEKTpPUYecKkne UCTOYHMKN MMEKT BHYTPEHHee NUHENHOE COonpoTuBNEeHue, Kak NokasaHo Ha PUCYH-
ke C.1a. B 3ToM cny4yae NnpUMeHsTCSA KpUBble Npeaena BocnnameHeHuns, onpeaenerHsle B M3K60079-11, n aonyckaeTcs

Ui
R U
to— }—o0—+ i
U, U R
Y
- r————_—)

I

U
R 7 Un
+ —

UO

Uq U, U

b — TpaneuneBnaHole XxapakTepUCTUKK
U
I

2 L

U 1 U

¢ — lpaMoyronbHble XapakTePUCTUKA

PucyHok C.1 — XapakTepucTuka 3kBUBanNeHTHbIX Llenen N BbIXOA0B Pe3UCTUBHBLIX Lienemn
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npuMeHeHne meTtoaa, onncanHoro B npunoXxeHnn A M3OK 60079-14 unn npeactasneHHoro Ha pucyHkax C.7 n C.8 HacTos-
Lero NpUNoXXeHns.
[TepBbl 3Tan BKNHOYAET OLEHKY HOBbIX MakKCUManbHbIX 3HAYEHUN HaNpPAXXeHUA N TOKa B pe3ynbTaTe KOMOUHNpOBa-

HUSA cBA3aHHoro obopynosaHusa. Ecnu cesazaHHoe obopyaoBaHue KOMOUMHMUPYETCH, Kak NokaszaHo Ha pucyHke C.2a, 3To
nocneaoeaTtenbHoe coeanHeHne. MakcumanbHble 3HaueHNs HanpsXXeHns XONoCToro xoaa U, oTAenbHbIX NoAY3N0B CKNa-
AbIBAIOT U YUUTHLIBAKOT MakCMMarnbHOe 3HavyeHue Toka KOPOTKOro 3amblkaHus /. B ycTpoicTBe, NOKa3aHHOM Ha pUCYH-
ke C.2c, coeanHeHne napannenbHoe. TOKM KOPOTKOro 3aMblKaHUSA CKNaabIiBaKT U YYUTLIBAKOT CAMOE BbICOKOE 3Ha4YeHue
HanpskeHUs1 XOnocToro xoaa.

Ecnu B ycTponcTBe 3nekTpoobopyaoBaHUs NONAPHOCTb onpeaeneHa He YeTKo (Kak Ha pucyHke C.2e), BO3MOXHO
nocneaoBaTenbHOE UNU NapannenbHoe NoAKNKYeHne B 3aBUCUMOCTM OT paCCMaTpPUBAEMOro YCNoBUS HEUCNPaBHOCTH. B
3TOM Cny4vae cneayeT npeanonaratb CnoXxeHne 3HadeHUn HanpskeHUs U Toka Ans ABYX TUNOB CoeANHEHUS B OTAENbHOC-
TWU. 3a OCHOBY cneayeT NPUHMMAaTh Hanbonee HebnaronpuUsATHbIE 3HAYEHUS.

et
.
L
et
n""'-vl
N
—

. —-
U01 Unz

¢ — MapannenbHoe NoAKMYEHUE CO CIOXEHNEM 3HAYEHUIA ToKa

PucyHok C.2 — CnoxeHne 3HavdeHUn ToKa U/UNn HanpsbkeHna ana coeanHeHUn, nucT 1
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T
E:*'l

N

S
r?:-q

d— I'Iapanneanoe noakn4vYeHne co cnoXXeHnem 3HavyeHU Toka U, BO3MOXKHO, HaMNpAxXeHnH

e
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L

B
3

e — [locnepoBaTtenbHoOEe UMK napannesibHoe NoAKN4HeHNe CO CIOXKeHNEM 3Ha4YeHU ToKa " HalNpPAXeHNH

PucyHok C.2 — CnosxeHune 3Ha4yeHun Toka Wnnmn HanpsxkeHnsa ans coeanHeHuin, NUCT 2

[Tocne onpeaeneHna HOBbIX MakCUManbHbIX 3HAYEHUN TOKa M HanpaXXeHna HeoHxoanmMo NpoBepuTb NCKpobesonac-
HOCTb KOMOUHMPOBAHHOW LLleNn C NOMOLLLIO KPUBBIX Npeaenos BocnnameHsaemMocTu, npueeaeHHbix B M3K 60079-11 ¢ yue-
TOM KO3dhdbuymeHTa 6e30nacHOCTN ANA Pe3NCTUBHON LLenn U onpeaennTb HOBble MakCUManbHO AONYCTUMbIE 3HAYEHUS
BHeLLHeW nHAYKTMBHOCTU L, n emkocTn C,. OaHako 3aeck obHapyxunBaeTcsa cnaboe MecTo METOANKKW, NpU BBEAEHHOW B
M3K 60079-14, npunoxeHne A, No cneayrLwmnmMm npuunHam:

- 3JHaYEHUNA MaAKCUManNbHO ,EI,OI'I}/CTMMOﬁ MHAYKTUBHOCTU NeNCTBUTENBbHbI TONLKO ANA MAaKCUManbHOIo HalMNpAXeHNA
24 B;

- cywectsoBaHNe MHAYKTUBHOCTU N EMKOCTWN HE YHUTBIBACTCH.

EcnnuncxoanTb TONLKO N3 HANPsXXeHUN XONOCTOro Xoaa U TOKOB KOPOTKOro 3amMblkaHus, NONy4YeHHbIN KO3 PULNEHT
0e30NacHOCTU CHUXKAETCS C XKenaemMoro 3HaveHunsa 1,5 ao npumepHo 1,0 B Anana3oHe HanpsikeHU Bollle 20 B. 3To npea-
CTaBnNseTCcA NpuemMnemMbiM, MOCKONbLKY coeanHeHne B cootTBeTcTBUN ¢ M3K60079-14 MmoxXeT HbITb OTHECEHO TONLKO K YPOB-
HIO «ib», aaxe ecnn Bce odopyaoBaHUE MO OTAENLHOCTU OTBe4YaeT TpeboBaHUAM YPOBHA «ia». OAHAKO ANA HU3KUX
HanpsKeHUN BO3MOXHO CHUXKeHMe KoadhduumeHTa be3onacHocTu 3Ha4ntensHo HMxe 1,0. Taknm odpasom, AaHHbIN MeToA
He achdheKTUBEH C TOUYKMN 3peHnsa He30nacHOCTMN.

Ecnn ognH nnnu HECKONbKO aKTUBHbLIX NCTOYMHUKOB B OAHOW LEenn UMeKT HENUHEWHbIE XapaKkTepuCcTUKN, OLEHKN,
BbINONHAEMbIE TONLKO Ha OCHOBE HanpsiXXeHU XONOCTOro Xoaa v TOKOB KOPOTKOro 3aMblKaHUA, He NO3BONAKT AOCTUIHYTh
nepBoOHa4YanbHON Lenu.

Ha npakTnke NPUMEHSAKTCA UCTOYHUKKN TpaneyneBnaHon opmbl (CM. pucyHoK C.1b), a npsaMoyronbHble BbIXOAHbIE
XapakTepucTukn (CMm. pucyHok C.1¢) 4acCcTo BCTpeYalkTCA, Koraa UCNONb3YITCA 3NEKTPOHHbIE TOKOOrpPaHNMYMTENbHbIE
ycTponucTea. [na Takmx Lenen Henb3a UCNoNb3oBaTh KpuBble npeaena socnnamMeHaemoctn 3 MOK 60079-11. Takum
0bpa3om, HaCTOALWMA CTaHAaPT ONUCLIBAET MeTOA, KOTOPbLIM NO3BONAET oueHuBaTb He30NacHOCTbL KOMBUHaL NN ceTen,
BKNKYaWNUX HeNUHENHbIE UCTOYHUKWN, C MOMOLLLIO AnarpammM. Hosas koMnbloTepHaa Moaenb NCKPOBOro BocnnamMmeHeHns
NO3BONAET AOCTUraTh XXenaemoro Ko duuneHTa 6e30nacHOCT Kak ANa HeNMHENHbIX UCTOYHUKOB, Tak U AN coBnaae-
HUA NHAYKTUBHOCTN N €MKOCTW B LiENMN.
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[lpeacTaBNeHHasa 3aecb METOAMKA MOXKET NPUMEHATLCA ANA 30HbI kKNacca 1 u ansa noarpynn [IC m 1IB. Heobxoanmo
noaAYepKHYTb, YTO AaHHaA MeToauKa nNpeanaraeT MexaHn3m coeaAnHeHus; ero npuMmeHeHne AnNsa onpeaeneHnsa napameT-
POB NCKpOoHEe30nacHOCTU OTAENbHLIX Lienen nnu o6opyaoBaHNUA UMEET CMbICN TONLKO B CNy4ae NpoCTbIX NPAMOYrOnNbHbIX

NN NNHEUHbIX Lenewn.

C.2 OCHOBHbIe TUNbI HENMMHEeNHbIX Lenen

C.2.1 MNapameTpb!

[na oueHkn nckpode3onacHOCTU akTUBHLIX Lienen HeobXoanMo 3HaTb BHYTPEHHEeE CONPOTUBNEHNE U HaNpsAXXeHne
NCTOYHKNKA. B caMOM NpOCTOM Cny4vae NCTOYHUK MOXKET XapakTepu3oBaTbCAa ABYMA (MOCTOAHHbLIMW) SNEKTPUYECKUMIN BENU-
YMHaMK — HanpsixeHnem U, n BHYTPEHHUM conpoTuUBNeHnem R, unu HanpsixxeHnem U, N TOKOM KOPOTKOrO 3amblKaHUsA [
(cM. pucyHok C.1a). U, 4YacTo onpeaenseTca 3eHepoBckuMn anoaamu. U, 1 I, — mMakcuManbHble 3Ha4eHus, KoTopble
MOrYT ObITb NONYy4YeHbl B YCNOBUAX HEUCAPABHOCTK, onpeaeneHHbix B MOK 60079-11. B cnyyae, npueAeHHOM Ha PUCYH-
ke C.1a, xapakTepuctnka nuHenHasa. K coxaneHuio, Ha npakTUKe TONbKO HEKOTOPble Lenn MoryT ObiTb NpeacTaBneH:l
TakUM MPOCTbIM CNOCOO0OM.

Hanpumep, akkymynaTtop, 000pyaAoBaHHbIA BHELLHUM TOKOOrPaHUYMTENbHbIM PE3UCTOPOM, HE UMeeT BHYTPEHHEro
NOCTOSAHHOrO CONMPOTUBNEHUS N HANPSKEHNE UCTOYHNKA U3MEHSAETCA B 3aBUCUMOCTU OT CTeneHun 3apaakn. YTobbl N3yunTb
noBeaeHne 3TUX CYLLEeCTBYIOLNX B AENCTBUTENBHOCTU Lienein, oHN nNpeacTaBneHbl 0onee NpoCcTbiIMU 3KBUBANEHTHLIMW
LLensaMKn, KoTopble AOMKHbI ObiTh B TAKOW e cTeneHn cnocobHbl Bbi3biBaTh BOCMNaAMEHeHWe, Kak peanbHble Lenu. [ns
BbILLEYNOMSAHYTOrO Crny4as ¢ akkyMynsaToOpoM MakCUManbHOe 3HayeHue Ansi pasoMKHYTOM Lenu paBHO U, N BHellHee
CONpPOTUBNEHMNE paBHO R;, KaknokasaHo Ha pucyHke C.1a. 3Ta akBuBaneHTHas Lenb UMeeT NUHENHYIO XapaKTepucTUKy.

HenuHenHble Lenn Takke MOryT ObITb CBeAEeHbl K ABYM OCHOBHbLIM TUMaM, NokasaHHbIM Ha pucyHkax C.1b u C.1c.
McTouHUK ¢ TpaneumeBuaHoON xapaktepuctukon (pucyHok C.1b, cocToUT N3 UCTOYHUKA HanNpsiXkeHUs, CONPOTUBNEHUS W
NOMONHUTENbHbLIX OrPaHUYNBAIOLLNX HAMNPSXKEHWUE 3NeMeHTOB (HanpumMmep, CTabUNUTPOHOB) Ha BbIXOAHbIX 3a)XMmMax. ToK
MCTOYHUKA C NPSAMOYronNbHON XapakTepuCTUKON, NpeacTaBneHHoro Ha pucyHke C.1 ¢, orpaHuYeH 3NeKTPOHHbIM perynsro-
POM TOKa.

Ecnu paccMoTpeTh BbIXOAHYIO MOLLHOCTE Pa3nUYHbIX CETEN, CTAHOBUTCA OHYEBUAHBLIM, UTO cneayeT NPUMEHATL Pas-
Hble NpeaenbHble 3Ha4YeHUA BOCMNaMeHeHUs1, MOCKONbKY BOCMNaMEHSLWAaa NCKpa SABNAETCH OAHOBPEMEHHO «3apsAa0oM»
N HeOOXOAMMO YUUTBLIBATL €€ COOTBETCTBUE UCTOUHUKY, KOTOPbLIN ee nuTaeT. MakcumanbHasi MOLWHOCTb OT MCTOYHUKA,
npeAcTaBNeHHOro Ha pucyHke C.1a, cneayowas:

Prax = 114 U, x 1
N ANst UCTOMHUKA C TpaneyneBnaHon xapaktepuctukon (pnucyHok C.1b):
Poax = 114 Uq x 1, (ana Uy > 1/2 x Ug), nnu
Pax = Up x(Uqg — U )R (Ana U, <1/2 x Uy).

TpaneuneBmnaHas xapaktepuctuka Ha pucyHke C.1b ctaHOBUTCA NpsSMOYronbHOW XapakTepUCTUKOMN Ha PUCYH-
ke C.1c, nockonbky Uy CTPEMUTCA K DECKOHEYHOCTM.

B 3ToM chny4yae:
Pmax = UO X ]0'

[1ns NONHOro onNnUcaHus UCTOYHUKA HeoOXoaAMMbI ABa NapameTpa, OTHOCALUMECA K NUHENHbIM N NPAMOYIONbHbIM
XapakTepucTuKam, U Tpu napamMmeTpa, OTHOCSALMECS K TpaneLuneBMaHon xapaktepuctuke (tabnuuya C.1).

Tadonunuya C.1—apameTpbl, HeoHXxoaANMbIE ANSA ONMUCAHUA BbIXOAHOW XapaKTepUCTUKA

XapaktepucTtuka Heobxoaumele napameTpol
INnuHenHnasn, pucyHok C.1a U, Innn U,, R
TpaneunesnaHas, pucyHok C.1b U, Ug, Rvnn U,, R, I, nvnn U,, Uqg, 1,
[psimoyronbHas, pucyHok C.1¢ U,, 1,

C.2.2 UHcpopmauuma, coaepxallanaca B cepTudmkarax

B cBAasnctem, utoBcootTBeTcTBUMC 12.2.1 nnn 12.3 MOK 60079-14 ob6opyaoBaHue ¢ akTUBHLIMU NCKpoDe3onacHbI-
MW LLeNAMMN NOANEXUT CepTUDUKaALMN, MOXHO NPeAnoNoXKNTb, YTO ANSA OTAENBHOro 0060pyaAOBaHUSA, KOTOPOE ACMKHO KOM-
OnHupoBaThbCAa € WUCKpobe3onacHbIMU LenamMn, Bceraa WMeEeTcAa CBUAeTenbCcTBO 00 ucnbITaHMKW, coaepKallee
COOTBETCTBYIOLUMNE 3NEKTpU4eckne napamMeTpsbil.

[MepBbin 3Tan NOON OLEeHKN DE30NaCHOCTU A0MKEH BKNKYaTh onpeaeneHne Tuna xapakTe pucTUKN M COOTBETCTBY-
IOLMEe 3NEeKTpU4Yeckme napameTpbl oTAenbHbIX Lenen. Nockonbky nonb3oBaTenb UNKU onepaTtop 0ObIMHO HE 3HAKOM C
YCTPOWUCTBOM Lienen n BHYTPEHHUM CTpoeHnemM obopyaoBaHUs1, eMy NpUaeTCs A0BEPSATh 3NEKTPUYHECKUM AaHHBIM, NPpUBEe-
neHHbIM B CBUAETEeNbCTBE 00 UCMBITAHUMN.

15



F'OCT P 52350.25—2006

O6bIuHO B cBMAETENLCTBE 06 UCALITAHUM COAEpKaTCA CneaylLLmne 3HauYeHna: HanpsxeHue xonoctoro xoaa (U,),
TOK KOPOTKOrO 3aMblkaHus (1) 1 MakCMManbHO AOCTUXMMAA MOLLHOCTL P,. YacTo Ha OCHOBE 3TUX 3HAYEHUI MOXHO cae-
NnaTb BbIBOA O TUME XapakTePUCTUKN.

[Mpumep (MakCUManbHble 3HAYEHUSA):

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

[TockonbKy 3HaYeHWe P, paBHO 0QHOW YeTBEPTON Npon3BeAeHU HANPSXKeHN XONOCTOro X0Aa U ToKa KOPOTKOro
3aMbIKaHUSA, MOXXHO cAeNnaTh BbIBOA, YTO 3TO NPUMEP NUHENHOW XapakTepucTukn (pncyHok C.1a).

Mpumep (MakCcMManbHble 3HAYEHUSA):

U, =20,5B,
I,=35A,
P_=718 MBT,

rae P, — npousseaeHne HanpsikeHUss XONOCTOro Xoaa v Toka KOPOTKOro 3aMblkaHWs, TO €CTb NpuMep NPAMOYronbHON
XapakTepuctukun (pucyHok C.1c).

B HekoTOpbIX cNy4vasX 3HavyeHUss MOLHOCTU, TOKa N HanNpsXXeHNA He COOTBETCTBYIOT YKa3aHHbIM Bblle, MOTOMY YTO
3Ha4YeHUe MOLLHOCTU YKa3aHOo ANA yCTaHOBUBLLMXCA YCNOBUN (AENCTBUE Harpesa KOMMOHEHTOB, NOAKNKYEHHbIX NOCNeao-
BaTENbHO), a 3Ha4YEeHUA TOKa N HanpsXXeHUa AaHbl ANA ANHaAMUYECKNX YCNOBUIA (MCKpOBOE BOCNNameHeHune). Koraa ecTb
COMHEeHUA, HeoBXOAMMO NPOBEPUTL, KaKYyK XapakTepuUcTUKy cneayeT NPUHATL 3a OCHOBY COeAMHEHUS C TOUKN 3peHUs
NCKPOBOro BocnnamMeHeHus.

B cnyyae TpaneuneBMaHOW XapakTepucTUKN NHpopmMaunm B cBuAeTENLCTBE 00 UCNBbITaHUN ObiBaeT HeAOCTaTOYHO
ANA onpeaeneHns xapakTepuctukn. OTcyTcTByeT TpeTui napameTp (cm. Tabnuuy C.1) — Uy unu R.

YKasaHne 3HadeHnsa R B kKa4ecTBe AONONHUTENBLHOrO NapameTpa NoMoraeT NpaBunbHO BbINONHUTL COeAUHEHURA
nckpobesonacHolx Lenen. NosTomy 3HaveHne R oObIMHO NpUBOAUTCA B cBMAeTenbCTBE 06 ucneiTaHnu. Toraa napameTp
Uq (pucyHok C.1.b) MOXHO BbIBECTM MO hopmyne

Ug =1, xR.

B 6onblnHCTBE cnyvaeB B cBUAeTeENbCTBE 06 UCMBITAHUN TakKXKe yKasbiBaeTCA hopmMma XapakTepucTukn niobdon
HeNUHEUHOWN LUenu.

[Mpumep MOXET BbIrNAAeTb cneayrwmm odbpasom.

MakcumanbHble 3HavyeHna (TpaneuneBuaHaa XxapakTepucTuka):

U,=13,7B,

]0 = 105 MA,

R = 438 Owm,

P, =1010 mBT.

OTa xapakTepucTuka npeacTtaBneHa Ha pucyHke C.3a; Ha pUcyH-
ke C.3b nokasaHa De3onacHas, 3kBUBanNeHTHas Lienb.

BbINONHAKT cCneayownn pacyer:

UQ=]0><R=4GBM
P = (UQ—UO)XUO/R= 1010 mBT.

0

Taknm o6pasom, AaHHble, HeoHXOAUMbIE ANA COEANHEHNSA, MOTYT
ObITb NONYy4YeHbl Ha OCHOBE MHGbOPMaL UK, NpuBeaAeHHON B CBUAETENb-
cTBe 06 ncnbITaHMN. ECNN Taknx AaHHbIX HET B paHee BblAaHHbIX CBUAE-
TENbCTBAX, OHW AOMKHbI OblTb NPeaocTaBNEeHbl W3roTOBUTENEM

0 105mA [ o6opyaoBaHMa UNK ucnbiTaTensHon naéopaTopuen.
a - BLIXOZHbIE XapaKTepPUCTHKM [pn paspaboTke nckpobesonacHbIX Lenen HeoBXoanMo CTpe-
MUTBCA K TOMY, 4TOObI YNCNO COeEANHEHUN N KOMOUHNPOBAHHLIX NOA-
438 OM y3N0B ObINo HedoNbLLWKUM. 3Ta Lenb He BCeraa AoCTMKUMA Ha NPaKTUKe,
N I MOCKONbKY HeoOXoANMO Y4YUTbIBATb YCNOBUA HEUCNPaABHOCTU. 3TO

O3Ha4yaerT, YTo HekoTopoe obopyaoBaHMe, KOTOPOE He ABNAETCA NCTOY-
HUKOM Hanps>XeHUs B HOPManbHbIX YCNOBUAX paboTbl, JOMKHO pac-
U CMaTpUBaATBLCHA Kak UCTOYHUK B Clydae HEUCMNPaBHOCTMW.

[TaccuBHbIE BXOAbI YCTPOWUCTB, HanpumMmep n3MmepuTenbHbIX AaT-
YMKOB, MNNOTTEPOB W T.A., MOrYT, C TOYKM 3peHna ©He30nacHOCTH,
NEeNCTBOBATb KaK akKTUBHbIE UCTOYHMKU. [1o3TOMY Heobxoanmo obpa-

b - aKBUBanNeHTHas uenb LLIATLCSA K MAKCUManbHbIM 3HA4YEeHUAM, YKa3aHHbIM B CBUAETENLCTBAX.

B pesynbTate padoume XapakTepucTUKM Lenn MOryT 3HaYUTENLHO

PucyHok C.3 — BbixoaHaa xapakTepucTuka U OTKNOHATLCA OT 6e30MacHoM XapakTepucTUKN. YKa3aHHble B CBUAETENb-
3KBMBaANeHTHas Uefb UCTOYHUKA C Tpaneuue- CcTBax 3Ha4YeHUs HanpskeHus Xonoctoro xoaa U, M TOKa KOPOTKOro
BUWOAHOW XapaKTepucTUKOn 3amblkaHna /[, AN AaHHOW Lienn B HEKOTOPbIX cnydasax npUMeHUMBbI

46 B 13,7 B
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TONbLKO ANSA YCNoBWUiA nepexoaHoro npouecca. C Apyron CTOPOHbI, 3Ha4eHWe MOLLHOCTU NPUMEHAETCS K YCTaHOBUBLLUMMCS
YCNOBUAM, KOTOPble AOMKHbI YUUTLIBATLCSA C TOUYKM 3peHNsA Harpesa NoaKnkyYeHHbIX KOMMOHEHTOB.

C.3 CoeaunHeHne Nckpode3onacHbIX Lenen He MeHee YeM ¢ ABYMSA UCTOYHUKAMK

C.3.1 OnpeneneHue pe3ynbTUPYIOLLEN BbIXOOHON XapaKTepPUCTUKW

[MpeanonaraeTcs, YTO BbIXOAHbIE XapakTEPUCTUKN Lienen B cocTaBe KOMOMHaLUKN Lienen, KoTopble AOMKHbI pac-
CMaTPUBaTbCSA Kak UCTOMHUKN HanpsixkeHus1, nasecTHbl (cM. C.2). Tenepb, Ucxoas U3 Tuna coeguHeHus, cneayeT onpeae-
NUTb, HEOOXOANUMO NN YYNTBLIBATL CYMMapPHOE HanpsiXXeHne, CyMMapHbIi TOK UNM OAHOBPEMEHHO CYMMapHOe HanpsixkeHne
M TOK B YCNOBUSIX HOpManbHON paboThl N B YCNOBUSAX HEUCMPABHOCTM.

Ecnu koMOMHUPOBaHHbIE UCTOYHUKN HANPSAXXKeHUs NOAKNIYEeHbl NOCNeA0BaTENLHO U HE COeAINHEHBI, HaNpUMep, ¢
3emnen (pucyHok C.2a), Torna He3aBUCUMO OT MONSAPHOCTU UCTOMHWUKOB BO3MOXHO TONbKO CNOXEHWEe HanpsiKeHWUs.
Pe3ynbTUpYIOLLYIO BbIXOAHYIO XapakTepUCTUKY NEerko HamTu rpauyeckumMm cymmupoBaHneM. HanpsykeHusa oTAaenbHbIX
MCTOYHUKOB ANSA KaXA0ro 3Ha4yeHUs Toka cknaabiBatTcs. NyHKTUpHas kpuBasa Ha pucyHke C.2 nokasbiBaeT pe3ynbTUPYo-
LLMe XapakTepUCTUKN B pasHbIX CNny4asx.

B nocneposaTencHoOn Lenun, npueeaeHHOW Ha pucyHke C.2b, ¢ coeanHeHnem AByX UCTOYHMKOB HaNpsAXKeHUA Ha
VYPOBHE Harpy3ku, CNOXeHUe ToKa MOXXHO UCKNKYNUTb, TONLKO €CNU NONAPHOCTb ABYX UCTOYHMKOB B YKa3aHHOM Hanpasne-
HUK OUKCUpoBaHa Ana 6e3onacHocTU (HanpumMmep, ANA HeKoTopbIX DapbepoB He3onacHOCTN). [INA NCTOYHMKOB Hanpsaxe-
HUA, KOTOpble MOryT U3MEHUTb MNONAPHOCTb BO BpemMsA padboTbl MNKU B YCNOBUSIX HEUCNPaABHOCTWU, HeobXoanmo
pacCMaTpMBaTh CNOXEHME TOKa U HANPSXKeHNSA (CM. pucyHok C.2e).

[Mpy napannenbHOM NOAKNIOYEeHUU, NoKasaHHOM Ha pucyHke C.2¢c, cnoXeHue Toka BO3MOXHO TONbKO B Cry4dae npu-
MEeHEHWS ABYXMONKCHOro UCTOYHMKAE C NOAKNIYEHMEM ABYX NONCOB. CnoXeHne HanpsikeHns B AaHHOM CnyYae HeBO3-
MOXHO, U pe3ynbTUpylLLas XxapakTepucTuka co3aaeTca rpadmnHeckum CyMMMpPoOBaHUEM OTAeNbHbIX 3Ha4YeHUI TOKa.

Ecnu TONbKO 0AWH NONKOC KaXKA0ro UCTOYHMKA NOAKNI0YEH K MONCY APYroro uctouyHuka (pucyHok C.2d), cnoxeHue
HanpsKeHUst MOXXHO UCKNIYUTb, ECNU MONSAPHOCTb UICTOYHUKOB, Kak NokasaHo, hukcupoBaHa Bo Bcex cny4dasx (Hanpumep,
c nomoLLbl 6apbepoB 6e3onacHocTH). MHade cneayeT paccMaTpuBaTh CNOXeHWe ToKa U HanpskeHUs (CM. pucyHok C.2e).

Ecnn HeckoNbKO Lenen NoaknYeHbl K KOHTYPY, B KOTOPOM cneayeT npeanonaraTe NPon3BonbHblE COeANHEHUSA
(pucyHok C.2e), Toraa B 3aBUCUMOCTU OT pacCMaTpuBaeMbiX YyCNOBUWA HEUCNPABHOCTU MOXeT BbITh 334aH0 NOCNeAoBa-
TenbHOE NN NapannenbHoe coeaAnHeHNe, TO eCTb HEODXOANMO pacCMaTpMBaTL CNOXKEHNE TOKA U CNOXKEHNE HaNPSXKeHU.
[TOCKONbKY 3TWU ABA BapUaHTa He MOryT CYLLLIECTBOBATL OAHOBPEMEHHO, PE3YNbTUPVYIOLLNE XaPaKTEPUCTUKN CNOXKEHNA TOKA
N CNOXEHUA HaNPSAXXeHUA cneayeT CTPOUTL pasaenbHo. 3Ty Npoueaypy Takke NPUMEHAT BO BCEX CNyYasaX COMHEHUN B
OTHOLLUEHNU Lienein, NnpeacTaBneHHbIX Ha pucyHkax C.2b n C.2d, a Takxe ansa uenen ¢ bonee 4yem ABYyMSA NPOBOAHUKAMM.
[Tony4yeHHbIN pe3ynbTaT Bceraa dyaeT odecneumBatb H€30NaCHOCTD.

C.3.2 OueHkKa 6e30nacHOCTN COeAUHEHUA1 U onpeaeneHne MakKCUManbHO AONYCTUMbIX €MKOCTU U MHAOYK-
TUBHOCTI

Ecnu pe3ynbTUpyOLWAas XapakTepmcTuka KOMOMHUPOBAHHON Lienun onpeaeneHa B cooteseTcTBuM ¢ C.3.1, cneayto-
LLIMIA 3TaN — oLeHKa ncKkpobesonacHocTu. [ing 3Ton Lenn UCNoNb3yT AnarpamMmsl, npuseaeHHble Ha pucyHkax C.7 nC.8.
OHM NOKa3bIBAKT KPUBYKD ACMNYCTUMOro npeaena Ans NUHENHbIX XapakTepUCTUK NCTOYHUKOB (LUTPMXOBAasA npenenbHas
KpmnBas) n ANA NPAMOYronbHbIX XapakTepucTuK (CNNowHaa npeaensHasa Kpusas) npyu AaHHON MHAYKTUBHOCTU N HOBbLIX MaK-
CUManNbHbIX 3HAYEHUAX TOKA U HANpsiXXeHus B KOMOMHMpoBaHHOMW Lenun. Kpome Toro, npueeaeHsbl Kpusbie ANd onpeaeneHns
CaMOWN BbICOKON AONYCTUMON BHELLHEN eMKOCTU B 000X cny4yasax. PacnpeneneHue agnarpamMmm no rpynnam obopyaoBaHUS
N NHAYKTUBHOCTU npuBeaeHo B Tabnuue C.2.

Tabnwuya C.2— Pacnpenenedue gnarpamm no rpynnam odbopyaoBaHUs U UHAYKTUBHOCTU

PUCYHOK [ pynna Honyctumasa UHAYKTUBHOCTL L |, MITH
C.7a 0,15
C.7b 0,5
C.7c Il C 1
C.7d 2
C.7e 5
C.8a 0,15
C.8b 0,5
C.8¢c Il B 1
C.&8d 2
C.8e 5

YT106bI OLEHNTL UCKpOHE30NaCHOCTL, CHavana cneayet BbldpaTth rpynny odopyaoBaHns, a 3atem 0oLy NHAYKTUB-
HOCTb, HeOOX0AUMYID ANs KOMOUHauuK. Ecnn paccmaTpmBaroTca Hebonblune 3Ha4YeHUA MHAYKTUBHOCTU (HUKaAKOW cocpe-
OOTOYEHHOWN MHAYKTUBHOCTU, TONBbKO KOPOTKME OTPEe3kn kabensl), Toraa cneayeT BelOupaTe aAnarpaMmmy ¢ Camon HU3KOW
MHAYKTUBHOCTLIO (pucyHok C.7a ansa rpynnbl [IC n pucyHok C.8a ansa rpynnsi 1| B)).
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Pe3ynbTUpyloLwasn BbIXoAHAaA XapakTepucTuka HaxoauTcsa Ha paccmaTpusaemMmon guarpamme. ECnm B COOTBETCTBUM
¢ C.3.1 paccMaTpuBaeTcsa CNoXXeHUe ToKa U HanpsaXXeHus, Toraa AoMKHbI ObITh BbluepyeHbl 06e pe3ynbTUpyLWme Xxapak-
TEPUCTUKMN.

Tenepb MOXXHO HENOCPEACTBEHHO ONpeaennTb, ABNAETCA NN UCKpoHe3onacHon KOMOMHaLNA UCTOYHUKOB C MHAYK-
TUBHOCTBLIO ANA AaHHOW anarpamMmbl U BbIOpaHHOW rpynnbl 06opyaoBaHus. NonyvyeHHaa cymMmmMmapHas xapakTepucTuka He
OOMXKHA nepecekaTh NpeaenbHY KPUBYKD ANA UCTOYHUKA C NPAMOYTroNbHON XapakTepucTUKON HU B OAHON TOUKE Ha auar-
pammMme. Kpome TOro, Touka Ha ganarpamMmme, onpeaeneHHas kak MakcuManbHoe HanpaXeHne nnm MmakCumanbHbIN TOK CYM-
MapHOWN XapakTepUCTUKN, AOJKHA NexXaTb HMUXe KpUBOoW AN NUHENHOro NCTOYHUKA.

MakcnmanbHO AONYCTUMYK) €MKOCTb NonyYyaemMoun Lenu onpeaensaiT Kak caMoe HU3Koe 3HadeHne Ana AByX cepun
npenenbHbIX KpuBbIX C,, KOTOPOE ABNAETCA CaMbIM BbICOKUM 3Ha4eHnem C, KOTOPOE He NepecekaeTcs pe3ynbTUpyoLLen
BbIXOAQHOW XapaKTepucTUKoOn Ana NMHENHOro npeaena n ang npamoyronbHoro npeaena. Ecnu ana aaHHOro npuMeHeHUs
Heobxoanma donee Bbicokass AoNyCcTUMas eMKoCTb C,, ee MOXHO NoNy4YuTb, MCNONb3ysA, NpeXxae BCEro, agMarpammy Ans
bonee HU3KON MHAYKTUBHOCTU. JTOT e MeToa MOXHO NPUMEHATL, Koraa pe3ynbTUpyrowas BblXoaHaa XxapakTe pucTuka
nepecekaeT KpuBYHO NpeaensHOU MHAYKTUBHOCTU ANA UCTOYHUKA C NUHENHOW N NPAMOYIroNbHOW XapakTepucTukon. Ecnu
aake npu camom HU3KOM 3HaYeHUN MHAYKTUBHOCTU Ha gnarpammax (0,15 mIMH) kpuBble COOTBETCTBYIOLWNX NpeaenoB Ha
anarpamme |IC npeBblleHbl, pekoMeHaYeTCAa NPUMEHATL aAnarpammel [IB. ECNn 3T npeaensl Takke npeBbileHbl, Toraa
KoMBuHaumna He aBnaeTca uckpodesonacHon Takke n ans rpynnel IB.

C.3.3 JononHutenbHble KOMMEHTapUKU OTHOCUTENbHO MEeTOAUKU NPUMEeHEeHUA BbIXOAHOWU XapaKTepPUCTUKM

MeToauka oueHKn 6e3onacHoOCTU coeanHeHnn nckpodesonacHblix Lenen, onncaHHaa B C.3.1 n C.3.2, cos3naHa Ha
OCHOBE (hyHAaMeHTanbHbIX nccneaoBaHnu U pacdyeta mogenen. Metoa pacdeTa AaeT pesynbTaThl, oTnuyarwmecs ot
npuBeAeHHbIX B NpeablayLllemM oTyeTe.

Bonee BbICOKME 3HaYeHUsA eMKOCTU AONYCTUMBI B Anana3oHe HU3KOro HanpstbkeHus. [1na 6onee BbLICOKMX Hanpsike-
HUW pasHnLa MOXeET AoCTUraTb koadpdpuumneHTa 3. B oTnuymne ot gnarpamm B npeablaywem nyHKTe, npeaenbHas KpuBas
AnNAa YNCTO PE3UCTUBHOMN LlenUn He Noka3aHa Ha pucyHkax C.7 n C.8, HO oHa No cyTu onpeaensaeTca No MHAYKTUBHLIM Npeae-
nam. Kpome Toro, 3aecb HaxoaaTcAa npeaenbHble KpUBble ANA NMMHENHBIX UCTOYHUKOB. 3a UCKNKYEeHUEM 3TOro, rpadunyec-
KWW NpoLEecC B LLENOM OCTaeTCA TaknM xe.

[[padonyecknn mMeToa OCHOBAH Ha CHUMXEHUWU peanbHOW XapaKTePUCTUKUN UCTOYHUKA B abCTPakTHOM NUHENHOM
NCTOYHWNKE U NCTOYHUKE C NPAMOYronNbHOW BBIXOAHOWN XapakTe pUCTUKON N CpaBHEHUN C COOTBETCTBYOLLMMU NpeaenbHbIMU
KpuBbiMW. TONBLKO B cnNy4ae, eCcnun pakTudeckas XxapakTepmucTuka NCTOYHNKA NMHENHas nnn npsamMoyronbHas, Koaggnum-
eHT 6e30nacHOCTU CrapaHTUpoBaHHbLIM 3Ha4YeHueM 1,5 MoxeT ObITh BbiBeAeH No anarpamme. [1nsa HeKoTopbiX onee Cnox-
HbIX UCTOYHUKOB MOXeT ObITb MONE3HO NOCTPOUTL OrndarLlyd NMUHENHYID MNU MPAMOYIONbHYKD XapakKTepucTUKy, YTo
NO3BONUT COXPaHUTb KoadhdununeHTt 6e3onacHocTU. PeanbHbI KOIPDULNEHT He30NacHOCTN MOXeT OblTb HECKONLKO
HWXe (HO Bceraa Bbiwe 1,0), ecnn ncnonbayTca oba npeaenbHbIX KPpUTEPUA. ITO pe3ynbTaT NpeodpasoBaHns hakTnyec-
KWX YCNOBWIA B LieNW, UCNONb3yeMbIX B NPOCTOM rpadonyeckom metoae. o odbemy MHEHMIO CNeLManmncToB, 3TO NpuemMne-
MO, KOraa paccMaTpuBarTCca yCTaHOBKW ANA 30HbI Knacca 1.

[1pn npumeHeHUN anarpamm, NnpuBeaeHHbIX Ha pucyHkax C.7 n C.8, Bceraa y4nTbiBaeTCA B3aMMOAENCTBNE NHA VK-
TUBHOCTN U €MKOCTM (CMeLLaHHasaA Lenb). 3Ty METOAUKY TakKkKe chneayeT NPUMeEHATbL ANs KoMOBuHaunn YncTo NUHENHbIX
Lenen (BbIXOAQHaA XapakTepucTmka B COOTBETCTBUKN C pUCYHKOM C.1a). YKasaHHbI MeToa He AenaeT pasnuynn mexay
cocpenoTOUYEHHON MHAYKTUBHOCTBLIO U €MKOCTBIO N UHAOYKTUBHOCTLI) MNN €MKOCTBIO, BbiBE€AEHHBbIMW Ha OCHOBE pacnpene-
neHHbIX NnapameTpoB kabensa. Ecnuucnonb3yoTcea kabenun co BpemeHeM nepeaadn oo 10 MKc, CornacHo CyLecTBYLWeMY
MHEHUID, TAKOE pasnnyne He ansaeTcs HeobxoanmbimM. PacyeT, OCHOBaHHbLIN Ha COCPEeAO0TOYEHHbIX 3NeMeHTax, OCHOBaH
Ha 6e30NacHOCTUN U, B OTNUYKNE OT paHee NPUMEHABLLUNXCA MeTOA0B pacyeTa, He UMeeT Cepbe3HOro orpaHnyeHns Ha npak-
TUKe.

[TpenmyLuecTBO 3TON METOAUKN COCTOUT B TOM, YTO BCE AaHHble, OTHocAwWwMeca K 6e30nacHOCTU, MOXHO B3ATb U3
ogHon anarpammbl. TeM He MeHee, HeoHXoaANMO NPOBECTU AONONHUTENBHOE CpaBHEHNUE MAaKCUManbHOro HanpsKeHus
XONOCTOro Xo4a n MakCMManbHON eMKOCTU B cooTBeTCTBMU C Tabnuuen A.2 MOK60079-11, NOCKONbKY B HEKOTOPLIX CNyYa-
AX NO ONUCaHHOW 34eCb MeToAUKe Nony4arT Donee BbICOKYKD A0ONYCTUMYK éMKOCTb. Toraa 3Ha4vyeHus cneayeT B3SATb U3
M3K 60079-11, yTobbl U3bexaTb HeaopasyMeHus.

3Ha4vYeHusa, Nony4YeHHble ANA MakCUManbHO AONYCTUMbIX BHELWHUX WHAYKTUBHOCTU U €MKOCTU, — 3TO 3HAYEeHUH,
npuMeHUMble ANs BCcen KOMOBUMHaLMK, TO eCTb AOMKHblI ObiTb yYTEHbl MHAYKTUBHOCTU U €MKOCTU BCEX OTAENbHbLIX
YCTPONCTB, AENCTBYIOWNX Ha BHELWHNX KOHTaKTax.

MeToauka pacyeTa, ICnonb3oBaHHas Ha gnarpammMax, nokasbliBaeT OTCYTCTBUE 3HAUYNTENBHBIX CUCTEMATUYECKUX
OTKNOHEHWUN OT pe3ynbTaToB, NONYYEHHbIX NPU UCNbITAaHUAX Ha BOCNNaMeHeHne BO BpeMs BbIMONHEeHUA Hay4dyHO-Uccneno-
BaTEeNbCKUX NPOEKTOB. /13BECTHO, YTO NOrPeLlHOCTb MHOMNX pe3ynbTaToB n3mepeHnin Haxoautesa B npeaenax Ao 10 %.
[TpnunHa 3aknYaeTcs B MeTOAE UCNbLITAHUA M CaMOM UCKpooBbpasyLwemMm MmexaHname. CUNTaeTcA, YTo NpeAcTaBNEHHbIN
3necb MeToa AaeT HebonbLumne OTKNOHEHUS.

C.4 UnnwcTpauma MeToAUKN NPUMeHeHUA BbIXOAHbIX XapaKTepPUCTUK C NOMOLLbLIO NpUMepa

B npumepe, nokasaHHOM Ha pucyHke C.4, aHann3aTop ¢ ycunutenem yCTaHOBNEH B ONAaCcHOW 30HE U NONy4YaeT NUTa-
HUe OT UcKpobesonacHoro UCToYHMKa NUTaHusa |. BeixoaHon curian nckpodesonacHoro ycunutens (0...20 mA) nopaeTcs
Ha nHankaTtop Il n nnotTep lll.
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CnoxeHune Toka/HanpsaxXeHUs
[loacoeanHeHHasa uenb Ex ib IIB

P, =19BT, U, =28,7B, I =264 MA
L, =0,5mMlH, CD =400 HOD

1 — aucnetyepckasn; 2 — KOMMYTaLWOHHBIA 3an; 3 — nnowaaka (B3pbiBoonacHas 30Ha), 4 — MakcumMarbHble onepaunoHHO-Naccue-

Hble 3Ha4YeHUs Ha MHAUKaTope: NMHeHbIe xapakTepuctukn 12 B, 133 MA, 0,4 BT; 5 — makcumanbHble onepalMoHHO-NAacCUBHbIE 3HaYe-

HUA Ha 3anucbiBaWeM YCTPOUCTBE. NMUMHeNHaa xapaktepuctuka 1 B, 31 mA, 10 mBT, 6 — makcumanbHble 3Ha4YeHUA Ans MCTOYHUKA

nuTaHua: Exib 1IB 15,7 B, 100 MA, 1,57 BT, L | < 1 MIH, C < 630 H® — NpsiMOYrofibHble XapakTepUCTUKX PErynnupoBaHus ToKa Snekx-
TPOHUKWU, 7 — aHanua3atop ¢ ycunutenem (UckpobesonacHoe obopyaoBaHue)

PucyHok C.4 — lNMpumep coeanHeHUs

AHanusaTop — 3T0 uckpobesonacHoe obopyaoBaHME; UCTOUHUK NMUTaHUA, UHAUKATOP U NNOTTEp — CBA3aHHOE
obopyaoBaHue B 3Ha4eHun, npuHAToM B MOK 60079-11. IMNpn HopMmanbHON padoTe TONLKO CeTeBOE NMTaHWEe — aKTUBHbLIN
NCTOYHUK, @ UHONKATOP U NNOTTEP — NacCUBHbIE UCTOUHUKN. OAQHAKO ANA oueHKU 6e30nacHOCTU B KavecTBe Ha30BbIX Npn-
HATbI CaMble BbICOKNUE BO3MOXXHblE 3Ha4YeHNs N3 CBUAETENbLCTB 06 NCNbITaHUN, OTHOCALLNXCA KO BCEM TPEeM YCTPONCTBAM B
YCNOBUAX HEUCNPABHOCTN.

MimeeTca B Hann4um cneayrowasa nHpopMaLns:

. ACTOYHUK NUTAHNA

Bbixoa ¢ Buaom 3awuthl Ex ib |IB
MakcnmanbHble 3Ha4YeHusA

U, =15,7 B;

[, =100 MA;

PO =1,57 BT;

LO =1 MIH;

C, =650 HO.
[TpaMoyronbHasa BbIXoAHaA Xapaktepuctuka (pucyHok C.1¢)

Il. UHaukKaTop

Bxoa ¢ Bnaom 3awmTbl Ex ib 1I1C
MakcnmMmanbHble 3Ha4YeHusA

U, =12 B;

[, =133 MA;

P, =0,4 BT,

19
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L,‘.J = 1,8 MIH;
C, = 1,4 MKD.
JlnHenHas BbIXOAHAA XapakTepucTuka (pnucyHok C.1a).

lll. NMnoTTep

Bxoa ¢ sBuaom 3awutbl Ex ib [IC
MakcnumanbHble 3Ha4YeHUA
U, =12 B;
[, =31 MA;
P, =10 mBT;
L, =36 MIH;
C, =200 MkD.
IlnHenHas BbIxoaHaA Xxapaktepuctuka (pucyHok C.1a).

[Mpn yCTpoOMNCTBE Lenun, Kak nokasaHo Ha pucyHke C.4 1 B 3aBUCUMOCTU OT YCNOBUIA HEUCNPAaBHOCTU B aHanuM3aTope,
HanpPs>XeHUs1 U TOKWU MOTYT CKNaabliBaTbLCA, Kak MokasaHo Ha pucyHke C.2 e. MHanBnayanbHble XapakTepucTUKN U ABE CYM-
MapHble XapakTepucTukn ans AobaBneHnsa HanpsiXkeHUsa U Toka nokasaHbl Ha pucyHke C.5.

U. B
30
28.7
N\
N
..
/zu
S
~
~
A 18,7 B
\\ < 100 mA
|
157 bemem e = - '
15 :
|
12 }\
| .
10 I \.‘
| N,
| N, 37
| N
| .
| N,
I ~

/
' /
/
/ L 4
.I
'I

31 100 133 200 264 300 I, MmA

PucyHok C.5 — CyMMapHbIe XapaKTepUCcTUKA Lienu,
npeacTaBneHHon Ha pucyHke C.4

[na npoBepkn nckpobesonacHoCcTU Ha pucyHke C.8 b npeacTaBneHbl CyMMapHble XapakTepuUCcTUKN, OTHOCALLNECA K
CNoOXeHno HanpskeHna un Toka (noarpynna lIB, L = 0,5 mIMH) (pucyHkn C.6a n C.6b).

Yrnoeasa Todka npu 18,7 B 1 100 MA Ha KpMBOWN CNOXEHUA HanpsXXeHUa, o4eBUAHO, ABNAETCA KPUTUYECKON TOY-
KON — OHa pacnonoeHa dnuxe BCEro K MUHAYKTUBHOMY Npeaeny NCTOYHUKA C NPAMOYroNbHOW XapakTepPUCTUKOW, HO He
AocCTUraeT ero. B 3Ton Touke AocTUraeTca TeopeTuvyeckn camas BbicoKasa MOLWHOCTb, paBHasa 1,9 BT.

[TockoNbKy 00e pe3ynbTUPYILNE XapakTepUCTUKN KOMOMHaUNN He nepecekalT KpuBble NHAYKTUBHOMO npeaena
ANA UCTOYHUKOB C NMMHENHOWN N NPAMOYrOoNbHON BbIXOAHOW XapaKTepucTUKon Ha pucyHkax C.6a n C.6b, pesynbTaT UCNbITa-
HUA 6e30NaCcHOCTU NONOXNTENbLHLIN. [N MakCMManbHOro HanpsaXXeHua (28,7 B) pe3ynbTUpyIoLLen XapakTepUCcTUKN B AaH-
HOM NpuMepe MakCUManbHO AoNyCTUMas eMKOCTb KOMOBMHauum n3 cepun KpmuBblX Ha pUcyHke C.6b moxeT ObITb
ycTaHoBNeHa Ha ypoBHe 400 H®. Ecnun npoeepuTthb No Tabnuue A.2 MOK 60079-11 3HadeHune 28,7 B ansa noarpynneol |1B,

nonycTumoe 3Ha4veHue eMkoctu dyaeTt paBHo 613 HO — TO eCcTb OHO ByAaeT Bbllle YCTAHOBNEHHOro 3HaveHnsa 400 HO.
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1 — MHAYKTUBHbLIA Npeaen Ans UCTOYHUKA ¢ NPAMOYIONbEHOW XapakTepPUCTUKON, 2 — NMHAYKTUBHBIN Npeaen ana UCTOYHUKA C NIMHENHON
XapakTepUCTUKON

PucyHok C.6b — CnoxkeHne HanpsikeHUs

PucyHok C.6 — CnoxeHune ToKa Mnn HanpsbkeHna ans npuMepa, npuBeaeHHoro Ha pucyHke C.4

[Tony4eHHble 3Ha4YeHna ana komoOuHauum cnepyrowme:
[loarpynna |IB

MakcnManbHble 3Ha4YeHUA

U, =28,7 B;

[, =264 MA;

Po = 1,9 BT;

L,=0,5MIH;

C, =400 HO.
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[TockonbKy B AaHHOM NpumMepe nckpodesonacHble BXoAbl U BbIXOAbl CBA3aHHOro o6opyaoBaHns (MCTOMHUK MUTaHUS,
MHANKATOP NMNOTTEP) HE UMET 3PDEKTUBHBIX 3HAYEHUN MHAYKTUBHOCTU UNN €MKOCTU, MaKCUManbHble 3Ha4YeHUs1 EMKOC-
TW UNN NHAYKTUBHOCTU MOXHO MCNONb30BaTh ANSA nckpobesonacHoro obopyaosaHna (aHanusaTop) n Ana coeaAnHUTENb-
HbIX Kabenen.

C.5 Pe3wome

[1pn NPOEKTUPOBAHUN N MOHTaXe N3MEPUTENbHBLIX N TEXHONOMMYECKNX YCTaHOBOK B XMMNYECKON N HehTeXUMNYeC-
KON NPOMbILLNEHHOCTU YacTo HbiBaeT He0HXO0ANMO KOMOMHNPOBATL HECKONBLKO CePTURULMPOBaAHHLIX e ANHUL, 0O0pyAOBa-
HUA, uMerLlero nckpobesonacHble Lenu.

[1paBuna ycTaHoBKK, onucaHHble B MOK 60079-14, no3sonsAlnT paspadoTumky, MOHTaXXHUKY U onepaTopy SNeKTpu-
4YeCKOW YCTAHOBKWN B ONACHON 30HE COCTaBNATb Takue KomMOuHauum noa coOCTBEHHYK OTBETCTBEHHOCTb, €CNN OCYLLUE-
CTBNAETCA NPOBEPKa pacyeToM Unn namepeHmem 6e3o0nacHoCcTn coeanHeHus. Nockonbky onepaTtop oObIMHO HE UMeeT
BO3MOXXHOCTEN ANA NPOBEPKN N3MEPEHNEM (onepaTop He uMeeT Heobxoanmoro odopyaoBaHUA), OH MOXET MPUMEHATL
noaxoaaLwyo metToauky pacdeta. BM3K60079-14 npeactaBneHa MeToanka, KOTopas MOXeT IPUMEHATLCA TONLKO B OTHO-
LUEHMN UCTOYHUKOB C YACTO NMHENHBIM BHYTPEHHUM CONPOTUBNEHUEM, HO AaXe 3TO He NO3BONSAET BO BCEX CNyYasaX Nony-
unTtb 6Hes3onacHble KOHpurypauun. OAHAKO Ha NpakTUKe 4YacTo BCTPeYarwTCs WUCTOYMHUKUW € HENUHENHBIMW
XapakTepucTukamMmm U A0 HaACTOALWEro BpeMeHn KOMOUHaLUMK TaknX UCTOYHMUKOB ObINO BO3MOXHO COCTaBUTb TOMNLKO C
NOMOLLBLI UCNbITaTeNbLHON NabopaTopum.

B cBA3n ¢ 3TnMm 661N paspaboTaH MeToa, KOTOPbIN NO3BONAET OLEHUTbL C NOMOLLLID Anarpamm 6€30nacHOCTb KOMB -
HaLUun ceTen, BKNYarLWmMX NMHENHbIE N HENUHeNHbIE Lenn. OnucaHHaa 3aecb MeToanka NpUMeHnMa K odopyaoBaHnio
noarpynn lIB n [IC ana onacHon 30HbLI KNacca 1.

OCHOBHas 4YacTb METOAUKN — rpadnyeckoe CYMMUPOBAHUE BbIXOAHbLIX XapakTepUCcTUK NCNoNb3yeMblX NCKpobe30-
NacCHbIX UCTOYHUKOB. Pe3ynbTUpyolme XapakTepucTUKN 3aTeM BbIUEPUMBAKITCA Ha COOTBETCTBYIOLWEN AnarpamMmme, no
KOTOPOW MOXHO OLl€HUTb PEe3UCTUBHbIE, MHOYKTUBHbIE, EMKOCTHbIE U KOMOUHUPOBaHHbIE Lenn (TO eCTb PN OAQHOBPEMEH-
HON MHAYKTUBHOW N éMKOCTHOM Harpy3ske). CyllecTBeHHOE NPENMYLLECTBO 3TON METOAUKN 3aKNK4YaeTCAa B TOM, YTO BCA
MHpopMaLUA N NpeaenbHbIE YCNOBUA, OTHOCALLIMECA K AaHHbIM Mo 6€30nacHOCTU, MOryT ObITh B3ATLI U3 OAHOWN Anarpam-

Mbl. HeoBxoanmein kosdduumneHT Be3onacHoCTU 1,5 yxe npeaycMoTPeEH Ha anarpammax.

C.6 Ouarpammel

HNuarpammy Ha pucyHke C.9 MOXXHO CKONMPOBAaTbL Ha MNPOo3pa4Hy OCHOBY. MOXHO BbIHEPTUTb CAMOCTOATENBHO pac-
CUYUTaHHblE AnarpamMmmbl ANS CYMMbl HANPSXKEHUA U CYMMbI TOKA U HANOXUTb Ha pa3Hble npeaenbHble anarpammbl (B 0O bly-
HOM MaclwuTade) ans oueHkn. Huxe npuBeaeHbl NpeaenbHble AaMarpaMmmMbl B COOTBETCTBMU ¢ Tabnuuen C.2 B obLuem
macwtabe n B oNnTMMU3NpOBaHHOM MacLUTabe.
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PucyHok C.7b — Ouarpamma ans 0,5 mIMH (npoaonxeHue)
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PucyHok C.7d — Ouarpamma ana 2 MIMH
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PucyHok C.7e — Ouarpamma gna 5 mMH
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PucyHok C.7e — Ouarpamma gna 5 mMIMH (npoaocnkeHune)
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Moarpynna lIC
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XapakTepUCTUKON

Pucynok C.8a — Ouarpamma ana 0,15 miw
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XapaKkTepUCTUKON

PucyHok C.8 a — Ouarpamma ansa 0,15 mIM'H (npoaonkeHne)
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1 — UHAYKTUBHBINA Npeaen Ans UCTOYHUKA C NPSMOYTONLHON XapakTePUCTUKON, 2 — UHAYKTUBHBIM Npeaen Ans UCTOYHUKa C FIMHEWHON
XapaKTepPUCTUKOU

PucyHok C.8 ¢ — Ouarpamma ana 1 mIMH

37



2006

FOCT P 52350.25

IITﬂlllm

IIB: 1 mH

|

st
-a—-ﬁ-_,._____-
HIRNAHRTATIREA
LA

L] ﬂ__s_-________-
ST
HEARR AR R

1] I__-s___-___-_______-
AT

__s_-_s-___—___-__-
AT

[
VAN

w

i

!

E

l
\

.

N
;*

|

L

30
15

40
35

LL

1 uF 20
2 uF
S5 uF 10

U, V
300 nF
500 nF 25

10 uF

-

500
1., mA

30

200

100

-

MHAYKTUBHBIN Npeaen ana UCTOYHKUKA C NIMHENHON

MHAYKTUBHbLIA Npeaen ana UCTOYHUKA C NPAMOYIoNbHON XapakTePUCTUKON, 2

XapPaKTepPUCTUKON
PucyHok C.8 ¢ — Ouarpamma anst 1 mIH (npoaonkeHune)

1

38



FOCT P 52350.25—2006

4
200 ial_lllll_ T
i HENEEEREE | 1 1B 2mH IREN
SENEEN
S AERNNANA AN NRA AR RRNRRREE
T EENEE T
IERVEEREEEANNEEEENNNEREREENEED
llllnlmnll"“
wone L A NS
5 !Illl-lll Ill-l- I
lh llllll 111
A hu!ll“l nl“ 1T
llﬂlnii TN lll'
IEEEREEERNSRNEEEAN
N lllln}llll““l T EEEEEEE
soonr > =L LI TN | T AENEEEE
“ Si=CSNENENENNE N -
NI LT FEEL -
SEEANINEREENERNERNNNNANEN RN
v R NN s
IERSNIANENREEEE S A nEENEE
IEREEANANEERENEEREED T
InN NI o
T N T s
M IENEEEEEEEANER NN
R
NI TNTHFE -
IEENEERSSSEENEANNENARENRANESS
IEEEREEEEERSNEREANEEEENNEEEEED
o I T R SR
s T L SN
ilknscSNNNnh RS aEE S SNURREEE
llll-lll-Eﬁl!lllllllli\!!li
owe A P T S T T N
5 l.=-.=--ll-_!lll--==s_§====
B T T T T
NEEEERNNNNNERENNREEERRNSESaRR
IENEEENEENENENENEEEEREN
ll’llllllllll--lllll
T A T T e
0 50 100 150 200 250 300

I, MA

1 — MHAYKTUBHBLIA Npeaen Ana UCTOUHUKA C NPAMOYIOofbHON XapakTepUCTUKoN; 2 — UHAYKTUBHBIA Npeaen Ans NCTOYHUKA C TMHENHON
XapakTepUCTUKON

PucyHok C.8 d — Ouarpamma ana 2 mMIMH
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1 — WHAYKTUBHbBIN Mpeaen Ana UCTOYHUKA C NPAMOYTONbHOM XapakTePUCTUKON; 2 — UHAYKTUBHBIA Npeaen Ans UCTOYHUKA C TMHENHON
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PucyHok C.8 e — [unarpamma ana 5 mIMH
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1T — WHAYKTUBHBIA Npeaen Ans UCTOMHUKA ¢ NPAMOYToNbHON XapakTepUCTUKon, 4 — MHAYKTUBHbINA Npeaen ana UCTOMHUKaA ¢ NMHEUHON
XapaKTepUCTUKON

PucyHok C.8 e — [uarpamma ansa 5 mIMH (npoaonxeHune)
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[MpunoxeHune D
(o6Aa3aTenbHoe)

[lpoBepKa napamMeTpoB UHAYKTUBHOCTH

Ha pucyHke D.1 npeactaBneHa aHanmanpyemasa cuctema.

B3PbIBOOINMACHAA 30OHA I HEB3PbLIBOOINMACHAA 30HA
|
|
2 |
|
|
|
|
Y; R I
|
L |
I 1
P, L I
|
|
|
|
|
|
|
|
|
I i 2 Uo
| L2 I,
| >

1 — cBA3aHHOe 0bopyaoBaHue; 2 — napameTpbl UHAYKTUBHOCTIA

PucyHok D.1 — TunoBasa MHAYKTUBHaA Lenb

Ri — cobcTBEHHOE conpoTnBneHne Katvwknu MHAYKTUBHOCTW. Ecnu conpoTnBneHne Katvwkn MHAYKTUBHOCTW
AONONHEHO PE3NCTOPOM, TO 3TOT PEINCTOP AOJIKEH COOTBETCTBOBATD Tpe6OBaHMFIM K HEeNnoBpexXAacMOMY PE3NCTOPY.

R, — BbIXOOQHOE COMPOTMUBNEHNE NMHENHOrO UCTOYHMKa NUTaHuA, To ecTb U /1 .

Ecnu L, meHblue L, TO B kKayecTse A0MYCTUMOro 3Ha4eHUsa UHAYKTUBHOCTU Kabens MoxeT ObITb NPUHATA PasHOCTb
3TUX ABYX BENUYUH, N cucTema dyaeTt npuemnemMonn.

EcnunBennuunna L/R; MeHblle AONYCTUMOrO 3Ha4YeHus L /R, AN NCTOYHUKa NUTaHKUs, cucTemMa npuemnema n Aonyc-
TUMbIM COOTHOLIeHNeM L/R ana kabensa octaeTcs L /R,.

[TpnmedaHune—ECNKM B NICTOYHNKE NUTAHUA NCNONb3YETCA TOKOOrpaHUYNTENbHbLIN PE3NCTOP CaMoro Manoro
HOMWHana, aonyctumoro cornacHo tabnuue A.1 ctanpaapta M3K 60079-11, To aonycTUMYIKO MHAYKTUBHOCTL Kabens Heob-
XOAUMO pacc4UTbiBaTh, 06A3aTeNbHO NPUHUMAA BO BHUMaHWE CONPOTUBNEHNE Kabena n cuntas L, paBHbIM HYNH.

Ecnn nHaykTuBHOEe obopyaoBaHue He oTBevaeT KakoMy-nndo U3 3Tux AByx TpeboBaHM, HEOHXOAUMO NPOBECTU
bonee rnyboknn aHanus cneayiowmnm obpasom:

OnpepennTb TOK, KOTOPbLIA NpPOTEKaeT 4depe3 KaTywky WHAYKTUBHOCTU. B npuBeaeHHOW Ana npumepa
uenn —ato I=UJ/(R, + R).

YMHOXUTb 3TOT TOK Ha 1,5 U, UICNONb3YA KpuBble MHAYKTUBHOCTU, NpuseaeHHble B MOK 60079-11, cooTBETCTBYIO-
Lune gaHHOW rpynne obopyaoBaHus, onpeaennTe MakCMManbHO A0ONYCTUMOE 3HaYeHne MHAYKTMBHOCTN L . .

Ecnun L HWKe, YHeM MHAYKTUBHOCTb KaTyLlKkK L., Toraa Lenb Henpuemnema.

Ecnnl . Bbille,Yem L., ToraaaonycTuMas UHAYKTUBHOCTL kKabens L . paBHa MeHbLLIen N3 ABYX BENUYNH (L
unu L.

[Mpn HeoHXOANMOCTN MaKCUManbHOE COOTHOLIEHWE MHAYKTUBHOCTU U CONPOTUBNEHNA Kabena, KOTOPbIA MOXeT
ObITb NoAKNoYeH K cuctemMe (L /R ), MOXeT ObITb BbIMMCNEHO NO NpUBEAEHHOW HUXe popMyne. 3Ta popmyna yunTbiBaeT

— L)

max
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KoadppuLmeHT 6esonacHocT 1,5 N0 TOKY, M OHa He AOMKHa NPUMEHATLCA, ecnu C. ANSA BbIXOAHbIX 3aKMMOB 060pYyA0BaHMUS

npesbiwaeT 1 % C,.
[ 8eR + (64%6“R?* — 72U§eL)1/ 2

— 5 Ml H/OM,
R 45U
rne e — MUHUManbHas 3Heprusl BOCnNaMmeHeHUsa UCKpoobpasyllero mexaHnama B axxoynsax. OHa paBHa:
obopynoBaHue rpynnobi I: 525 Mk,
obopyaosaHue noarpynnol II: 320 mkx,

obopyaosaHue noarpynnol 1IB: 160 mkx,
obopyaosaHue noarpynnol [IC: 40 mk[x;
R — obuiee conpotusneHue Luenn (R, + R;), Om;
U, — MakcnmanbHoe HanpsikeHne pasoMkHyTon uenu, B;
[ — ofbLasa NHAYKTUBHOCTb Lienn (L; + BHYyTPEeHHAA MHAYKTUBHOCTb UCTOYHWUKE NUTaHUS), MH.

[lonycTumoe 3HaueHne cooTHoweHuns L /R, Ana kabensa cucteMbl — MeHbLlee U3 ABYX 3HaUYEeHNI pacCUYnMTaHHOrO

3Ha4YeHUa 1 3Ha4YeHUa COOTHOLWLEeHUA LO/RO NCTOYHUNKA NUTaHNA.

MpumeyaHune—lNpuonpeaeneHnn TeMnepaTypHOro Knacca Takon KaTyLKu UHAYKTUBHOCTU NPUHUMAIOT, YTO

conpoTmnBneHne Katywku naaaet 4o 3Ha4YeHWUA, obecne4vunsaroLlero MaKCUMalnbHYIO Nepejadyy MOWHOCTN.
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[MpunoxeHue E
(cnpaBo4HOe)

Bo3MOXHbIN hopMmaT onucaTenbHbIX CXEM CUCTEMbI U YCTAHOBOYHbIX YepTexen

HasHadyeHune HacToAalero NpunoXeHna — NoACHeHne NHAQopMaLnn, KOTopas paccMmaTpuBaeTcs Kak kenatenbHas
Npv NOAroTOBKE onncaTenNbHbIX CXeM CUCTEMBI N YCTAaHOBOYHbIX YepTexen. Ero uensto He ABNAETCA NpoABUXEHME cneLun-
anbHOro dpopmaTta AnNa 3TUX CXeM N YepTeXen NN ykasaHme Ha TO, UTO Apyrue Metoabl XpaHeHns nHpopMaLnum meHee
3 hekTmneHbL. NMNpumep 6bin BEIOpaH cneynansHO BCNeacTBUE ero CNOXHOCTU N UNNKCTPUPYET NOYTN BCE aCNeKThl NPOeK-
TUPOBaHUA cUCTeMbl. B BonbLINMHCTBE Cny4YaeB yCNoBUSA NPUMEHEHUA 3HAYNTENLHO NPOoLLE, YeM yKasaHo, U BKNKYaKT
OAWH AaT4YUK U NHTepdenc.

Bnok-cxema coaepXuT BCKO MHGOpMaLnD, HeoOXoanMyKd ANs NOATBEPXKAEHUA cTaTyca CUCTEMbI N NPOBeAEHUS
OLeHKW, onncaHHOW B NpuNoXxeHnax A n B. NpumedaHne o TepMomMeTpe ConpoTUBNEHNA NOATBEPXKAAET, YTO 3TO NPOCTOoE
obopyaoBaHue U ero TemnepaTypHbIN KNacc onpeaensaeTcs NokanbHONM TeMnepaTypon npouecca. HeyaosneTBopUTEnb-
HbIW pe3ynbTaT UCNbITaHNUA conpoTUBNeHUAa n3onsaunm HanpsixxeHnem 500 B o3HavaeT coeanHeHne ¢ 3eMnNen B 3TON ToUKe
N NO3TOMY OT ranbBaHWUYeCKOro pasaeneHna BHYTPU AaTuuKa 3aBUCUT, BbINONHAKTCA NKU TpeboBaHMA 3a3eMneHNa TONbKO
B OAHOWN TOMKe.

NaTtunk — 310 cepTMdMULMNPOBAHHLIN NPUBOP C YKaszaHHbIMU NapamMeTpamMun 6e30nacHOCTH, onpeaeneHHbLIMU ANS
BXOAHbIX COeanHEHNI TepMoMeTpa conpoTneneHna n ebixoaos 4—20 mA. BxoaHaa eMKOCTb NULLb HE3HAYNTENBHO N3Me-
HAEeT AoNYCTUMYIO eMKOCTb Kabena, AonycTUMbIN Ananas3oH TemnepaTypbl obecneyvmBaeT BO3MOXHOCTb MOHTaXa AaT4vmnKka
Ha pasHbIX YacTAX YCTAHOBKM.

[ anbBaHMYeCKU pa3aeneHHbIn MHTepgenc MeeT YeTKO onpeaeneHHble BbIXOAHbIE NapaMeTpbl, KOTopblie UCNONb-
3YHTCA ANA onpeaeneHna AonycTUMbIX napameTpos kabensa. OrpaHnynsarownin napameTp kabena — eMKOCTb Kabens
80 HO, BblAeNAeTCcsA B NpuMeYaHnm nog Homepom aokymeHTa. Ana rpynnel [IB AaH anbTepHaTUMBHLIM NapaMeTp, Tak Kak OH
MoxeT BonbLie noaxoaAnuTb AN cneynanbHOro cnydasa NpUMeHeHus:.

YCTaHOBOYHbIN YepTeXK NpeaHa3HadvyeH Ansa npmeeae HUA onncaTenbHOW CXeMbl CUCTEMBI B COOTBETCTBUE CTpeboBa-
HUAMW KOHKPETHOW YCTaHOBKW. lNNpeanonaraeTcs, YTO TEXHUKY-MOHTaXHUKY HeoOXoaumo NpeaocTaBUTb NPaBUNBHO
CNPOEKTUPOBAHHYIKD MHAOPMaLNKD ANA ocyLecTBNeHNA MOHTaxa. MOHTaXXHMKY NoTpedbyeTcAa onucaTenbHaa cxema CUC-
TeMbl TONLKO B CNy4vae, eCnNU Y Hero BO3HUKHYT COMHEHWS B COOTBETCTBUM YCTAHOBKN TpeboBaHNAM. B yCTAHOBOYHOM Yep-
Texe AONONHUTENbHO NoKa3aHa coeanHnTenbHas Kopobka 1 onpeneneHbl KOHKpeTHble kKabenn n canbHUKWN, KOTOopbIE
HeoOxoanmMo ncnonb3oBaTthb. B AaHHOM Cnydae OHM COOTBETCTBYIOT COrNacoBaHHbIM CTaHAapTaM NpeanpuaTus, yaoBneT-
BOPALINUM COOTBETCTBYHOLWNM TpeboBaHUAM. YKa3zaH TeMnepaTypHbIN KNnacc TepMoMeTpa CONpoTUBNEHUA U AaHbl Cne-
LManbHble WHCTPYKUUW MO coeAuHEeHWUD KabenbHblX 3KpaHOB. YpOBEeHb WHOPMaUUM Ha depTexe AomkeH ObiTb
OOCTaTOYHbIM ANA NpoBeaeHUA nocneayowmx NnpoBepok.

ObpawaemMm BHUMaHME Ha TO, YTO B HACTOSLWLEM NPUNOXEHUN NOKa3aH TONbLKO 0AWH MeToA npeacTaBneHns HAOP-
mMaunn. OCHoBHOe TpeboBaHMe COCTOUT B TOM, YTOObI onucaTenbHbIN AOKYMEHT CUCTEMbI coaepKan BCH MHAOpMaLUI,
no3BoONAKLWYK cobpaTb AOCTAaTOYHO He30nacHy CUCTEMY. YCTaHOBOYHbLIN AOKYMEHT AONKEH coaepaTb He0OXoanMyIO
MHpopmauunto, obecneunsaroLlyo De3onacHy YCTaHOBKY KOHKPETHOro BapuaHTa AaHHON CUCTEMBI B KOHKPETHOM MecCTe.
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[MpunoxeHune F
(cnpaBo4YHOe)

MNopaBneHue nepeHanpsHXKeHUM B UCKpobOe3onacHOM Uenu

F.1 BBeaeHue

HacTosuee npunoxeHne NOACHAET BO3MOXHbI BUA 3aLlMTbl MCKpoOe3onacHom Lienn oT nepeHanps>XeHni, Bbl3bl-
BaeMbIX ONM3KUM rpO30BbIM pa3psaaoM. ATOT BUA 3aLLUTbI NPUMEHSIETCA TONbKO B TOM Cny4ae, eCnu oL,eHKa CTeneHn Bepo-
ATHOCTU rPO30BOro paspsaa W MOCNeACTBUA Takoro coObITUA MoKasbiBaeT, 4YTO 3awuta Heobxoaumma. [Mpumep
UNNICTPUPYET BbINONHEHNE OLLEHKN; 3TO HE eAUHCTBEHHO BO3MOXHOE peLleHune.

F.2 3awuuwaeman ycTaHOBKa

Ha pucyHke F.1 nokasaHa TMNoOBas yCTaHOBKA, B KOTOPOW HENTPanb HanpaMyo NoAcoeAMHEHa K NNacTUHe 3a3emMre-
HUA. JonyckaTca apyrve cnocobbl 3aseMneHus. [laTunk TemnepaTtypbl BXoAUT B KNeTky Gapaaes B pesepByape, Coaep-
Kalwem nerkoBocnnamMeHsiiolleecs BelwecTBo. ConpoTuBneHne YyBCTBUTENBLHONO 3nemeHTa npeobpasyeTca B TOK
4—20 mA npeobpasoBaTenem ¢ BHyTpeHHen nsonsaunen. 3ToT ToK 3aTeM NoAaeTes B CETh C KOMMbIOTEPHLIM BBOAOM Yepes
ranbBaHN4Yeckuin pasbeanHutTens. KomOnHauusa pasbeauHuTens, npeodpasoBaTens U YyBCTBUTENBHOIO 3NemMeHTa Aon-
)KHa OLleHUBATLCA Kak UckpobesonacHasa cuctema, M UMEeHHO 3Ty CUCTEMY OLLeHUBAIOT B NpunoxeHun E.

11

> 1=

o

NN

60 B

SN |

]

SIS/
/SIS,

1 — npeobpasoBaTtenb,; 2 — orpaHU4UTENb NepeHanpskeHnin, 3 — 3aszemMnarLIas nepemoivka; 4 — ceTeBoe nuTaHue; 5 — ranbBaHu-
4YEeCKNIA pasbeauHnUTENDb,; 6 — 3KBUNOTEHUKWaNbHOE coeanHeHue,; 7 — noaaBuUTENb CUrHaNoB; 8 — KaHasn nepeaayn AaHHbIX; 9 — ceTe-
Bo hunbTp-nogasutens; 10 — obwmneka pesepsyapa; 11 — kopnyc npudopa

PucyHok F.1 — TpeboBaHUA K 3alumnTe OT NnepeHanpskeHUn B KOHTYpe npubopa
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F.3 Bpocku HanpsixeHusl, Bbi3biBaeMble NPO30BbIM Pa3paaom

OAnH N3 BO3MOXHbIX CLieHapueB TakoB: rpO30BON pas3ps nonajaeT B pe3epByap B To4ke X U NONy4YaLWmUncs B
pe3ynbTaTe TOK pacnpocTpaHsaeTcs Yepes OCHOBaHWE pe3epByapa U 3KBUNOTeHLManbHoe coeanHeHne ycTaHoBkU. NMepe-
X0AHOe HanpsikeHne (06bIvHO — 60 KB)nosiBNsieTcA Mexxay BepxHen YacTbio pesepByapa (X) MKNnemMmMon 3a3emMneHust KoM-
notoTepa «0» BonbT (Y). lNepexoaHoe HanpsikeHWe BbI3OBET NPoOOK B ranbBaHWYECKOW pasBA3ke U U30NALUN
npeoOpasoBaTens U MOXEeT co3AaTh ODOKOBYIO BCMbILLKY B MApOBOM NPOCTPaHCTBE pe3epByapa C BbICOKOW BEPOSATHOCTHHO
B3pbIBa.

F.4 lpodpunnakrmyeckme mepbl

OrpaHnynTenb NepeHanpskeHnsa (3alUTHBLIN paspsaaHnUK) MOXET ObiTb YCTAHOBNEH Ha pesepByape, YToOb! 3aLu-
TUTb N30NALMIO AaT4UnKa U, TakuM 0Bpa3oMm, NpeaynpeanTb NosABNeHUE pasHULbI TOTEHLNANOB BHYTPU pe3epByapa. Orpa-
HUYUTENDL NepeHanpsXXeHUA COoeaUHSIETCA C pes3epByapomM, 4Tobbl 3awmnTUTL KneTky Papageda. MHOrosnemMeHTHbIN
OorpaHnYnTENb NepeHanpsXXeHns orpaHnvnBaeT nameHeHue HanpsikeHNa (60 B) Ao ypOBHA, KOTOPLIN MOXeT ObITb Nerko
nornoweH nsonsaunen paTymka.

BTopon paspagHnk Ans 3almnTbl OT aTMOoCcdhepHbIX NnepeHanpskeHnin Heobxoanm ansa npeaynpexaeHnsa nospexae-
HUN ranbBaHWU4Ye CKOW pa3BA3KU N BXOAHbIX Llenen KoMnboTepa. ITOT pas3psaaHMK 00bIMHO YyCTaHaBNUBAKT BO B3PpbiBOHE30-
NacHoOM 30He N NOAKNKYaKT, Kak ykaszaHo. [NepeHanpsxeHne obLero Bmaa Ha pasbeauHNTENE He BLIZOBET Neperpyskn
N3o0NALUN B ranbBaHNYeCKON pas3BA3Ke.

Cuctema He ABnAeTCA UCKpoHe3onacHoOM Npn NepexoaHoM HanpsikeHUn, BbICOKME 3HaYeHNA ToKa U HanpsXKeHUs
OTCYTCTBYIOT B Hanbonee onacHbIX MeCcTax BHYTPU pe3epByapa n NPUCYTCTBYKT B OTHOCUTENLHO 6e30nacHOM MecTe
HaxoXaeHusa coeanHUTenbHbIX Kabenen.

Cuctema HenpsAMO 3a3eMneHa B ABYX TOYKax, N BO BpeMA NepexoaHoro npouecca ypaBHUTENbHbIN TOK CNOCOOEH
Bbl3BaTb BoCNNameHeHne. OaHaKo B yCNOBUAX HOpManbHOW paboThl HenpAMble 3a3eMNeHna He ABNAKTCA TOKONPOBOAA-
LMK, N TpedbyeTca AOCTaTOYHO BbiCOKOE HanpsxeHue (120 B) mexay 3asemMnanwmnMmm coeanHEHUAMIN CeTEN 3aLlUUThI OT
aTMochepHbIX NepeHanpsaXXeHNn, YToObI NOABUNCA 3HAYUTENBLHBLIN TOK. Takoe HanpsaXeHne He AONMXKHO CYLWeCTBOBaTL B
TeYyeHne NPoaocIKUTENBHOMO Nepnoaa BpeMeHN, NOSTOMY CE€TU AOCTATOUHO He30nacHbI.

F.5 NMoaresepxaarwana AoKyMeHTauus

Heob6xo0a1Mmo BHECTU U3MEHEHUS B onNUcaTeNbHbIA JOKYMEHT CUCTEMbI, YTOObI OH BKNOYan MMetoLmnecs ceTn orpa-
HUYEeHWSA NepeHanpskeHus. VX aefcTBrue B HopManbHbIX YCNOBUAX paboTbl AOMKHO OblTb NPOaHaNN3NpPOBaHO C y4EeTOM UX
COOTBETCTBYIOLLNX XapaKTEPUCTUK, KOTOPble MOTYT BKNOYaTh HeOonbLUME 3HAYEeHUA EMKOCTU U MHAYKTUBHOGTW.

Heob6xo0auMmo y4ecTb U OLeHUTb HENPSAMOEe 3a3eMNeHne B ABYX TOUKaxX U NpeacTaBUTb napaMeTp NPUeMnNemMoCTH.

F.6 JononHuTenbHan 3aLlMTa

Tam, rae rpo3oBble paspaabl CHUTAKTCA 3HAYUTENBHON NpobnemMon, cneayeT paccMoTPETb BO3MOXHOCTb YCTaHOB-
KW OrpaHN4YnTens nepeHanpsaXeHWn Ha ceTeBON UCTOYHUK MUTAHUA CUCTEMbI KOHTPONbHO-U3MepPUTENLHBLIX NPUBOPOB.
Bcnneckn HanpsaXkeHna B CETU MOTYT HapyLUUTb ranNbBaHUYECKY) pa3BA3KY UCTOUYHUKA NMTaHUA UNKU LLenn curHana ynpas-
neHns. HekoTopas cTeneHb 3alueHHOCT 3anoXKeHa B TpeboBaHNAX O COOTBETCTBMU CTaHAapTaM K 3NeKTpoOMarHUTHOW
COBMECTUMOCTWU, HO 3TOro HeaoCTaTouMHO ANA HoNbLIMHCTBA CnyYaeB nepeHanps)XeHU, BbI3BAHHbLIX FPO30BbLIMU pas-
pAagamMu.

[1Toa0OHBIM 06pa3oM Ha ApYrnx BO3MOXKHbLIX MYTAX NONaaaHua rpo3oBbIX paspaaos B CUCTEMY A0MKHA BbITh NOCTaB-
neHa 3awuTa oOT nepeHanpsaXeHnn.
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MpunoxeHue G
(cnpaBo4YHOe)

CBefeHUA 0 COOTBETCTBUM CCbINMOYHbIX MEXAYHAapPOAHbIX CTaHAApPTOB HaLMOHaNbHbLIM CTaHAApPTaM
Poccuinckon Pegepaumum, ncnonb3oBaHHbIM B HAaCTOALLEM CTaHAapTe B KavyeCcTBe HOPMaTUBHbIX

CCbINoOK

O603Ha4YeHne CCbISFTOYHOTO HaUUOHANBHOMO
cTaHaapTa Poccuitckon ®egepalin

*

Qb03Ha4YeHNne N HAUMEHOBAHNE CCbISTOYHOrO MEXAYHAPOOAHOIO CTAHAAPTA N YCINOBHOE
0bo3HavYeHUe CTENEHN €ro COOTBETCTBUSA CCbINOYHOMY HALUMNOHANMIbHOMY CTaHAQPTY

M3K 60060-1 «MeToabl UCNbITAHUA BLICOKUM HanpseHuem. “YacTtb 1.
O0wme onpepneneHna n TpeboBaHMNA K UCMLITAHUAM

rOCT P 51330.0—99
(MAK 60079-0—98)

M3IK 60079-0 «3nekTpudveckoe obopyaoBaHue ANA B3PbIBOONACHbLIX ra3o-
BbIX cpea. YacTtb 0. Obwme TpeboBaHna» (MOD)

rOCT P 51330.10—99
(MK 60079-11—99)

M3K 60079-11:1999 «3nekTpuyeckoe odopyaoBaHme ANS B3PbIBOONAC-

HbIX ra3osbix cpen. Yactb 11. VickpobesonacHaa anekTpudeckas uenb “i"»
(MOD)

[OCT P 51330.14—99

M3K 60079-14:2002 — «OnekTpudveckoe obopyaoBaHMe AnNa B3pbIBOOMAC-
HbIX ra3oBbiX cpea. YacTb 14. JNeKTPOyCTaHOBKU BO B3PbLIBOOMACHBLIX 30HAX
(KpomMe noasemMHbIX BblpadboTok)» (NEQ)

[ PUMNMe4dYaHMWeE. B HacToAwen TadnuLe ncnonb3oBaHbl cneavoumne yCnoeHbIE 0603Ha4YeHnsA cTeneHn CooT-

BETCTBUA CTAHAQPTOB.

- MOD — mogndnunpoBaHHble CTaHAaPThI;
- NEQ — He3kBMBanNeHTHblEe CTaHAAPTHI;
«*» — HaUMOHaNbHbIN CTAHAAPT OTCYTCTBYET.
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YOK 621.3.002.5-213.34:006.354 OKC 29.260.20 EO2Z OKCTY 3402

Knio4yeBble CNOBa: MCKDOGE}SOHGCHBH CNCTEeMa, VICKpOGG:BOI'IE]CHE]FI INEKTPUNHECKaA Lelb, MCTOHHUK NMUTAHNA,
NnPpoBEPKN U TUNOBLIE UCTIBITAHNA
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