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MNpepgnucnoBne

Llenn, OCHOBHble MPUHUUNLI M 06LiMe NpaBuia npoBefeHus paboT MO MeXrocyaapcTBeHHOI cTaHgap-
Tusauum yctaHoBsieHbl TOCT 1.0 «MexrocygapcTBeHHasi cucteMa ctaHgapTu3auum. OCHOBHbIE NOJIOXEHUS»
n FOCT 1.2 «MexrocygapcTBeHHas cuctemMa ctaHgapTusayuun. CtaHaapTbl MeXrocyaapcTBeHHble, NpaBuaa
M peKkoMeHauunm No MexXrocysapcTBEHHOW cTaHaapTusauuu. MpaBuna paspaboTku, NPUHATUS, O6HOBIEHUS
N OTMEHbI»

CBefeHusa o ctaHpapTe

1 MOATOTOB/NIEH ABTOHOMHOI HEKOMMEPYECKON HauMoHanbHOW opraHnsaunein «Ex-ctaHgapT»
(AHHO «Ex-cTaHgapT») Ha OCHOBE COGCTBEHHOr0 MepeBOAa Ha PYCCKUA Si3blK aHrN0513bIYHON BEPCUU CTaH-
JapTta, ykasaHHOro B nyHkte 5

2 BHECEH depgepasnbHbiM areHTCTBOM MO TEXHUYECKOMY pPeryiupoBaHuio U MeTpoaiorunm

3 MPUHAT MexrocygapCTBeHHbIM COBETOM MO cTaHgapTu3auuu, MeTposiornm n ceptudukauymm (npo-
TOKON OT 14 nonsa 2022 r. Ne 61)

3a NpuHATUE nporosiocoBanu:

Kpatkoe HameHoBaHue cTpaHbl Kopg, cTpaHbl no MK CokpalleHHoe HauMeHoBaHWe HalMOHa/IbHOTo opraHa
no MK (MCO 3166) 004—97 (NCO 3166) 004—97 no ctaHgapTusaymm
ApmeHna AM 3A0 «HauunoHanbHbIA OpraH nNo ctaHgapTM3auun

n meTposniornm» Pecnybnukn ApmeHns

Benapycb BY locctaHpgapT Pecny6nvkun Benapycb
Knprusua KG KblpreisctaHgapT

Poccusa RU PocctaHgapT

Y3bekncraH uz Y3ctaHgapt

4 Mpuka3om ®enepanbHOro areHTCTBa MO TEXHUYECKOMY PEeryimnpoBaHuio M MeTposiorum OT 2 CeHTAbps
2022 1. Ne 868-cT MexrocyfapcTBeHHbIli cTtaHgapT FOCT 31610.25—2022 (IEC 60079-25:2020) BBeAeH B
AelicTBME B KauyecTBe HalMOHanbHOro ctaHgapta Poccuiickon ®epgepaunn ¢ 1 uonsa 2023 r.

5 HacTtoswuii ctaHgapTt aBAseTca MOANMULUUPOBAHHLIM MO OTHOWEHUI0 K TPeTbeMy U3JaHUI0 Mexay-
HapoaHoro ctaHpapTta IEC 60079-25:2020 «B3pbiBoonacHbie cpeabl. YacTb 25. Mickpobe3onacHble 3/1eKTpu-
yeckune cuctembl» («Explosive atmospheres — Part 25: Intrinsically safe electrical systems», MOD), Bkntoyas
TexHuyeckyto nonpaBky Corl:2020. B HacToAWwNii cTaHAapT BKAKOYEHbI LOMNOMTHUTE/IbHLIE MO OTHOLWEHUK K
MexayHapoaHomy ctaHgapTty IEC 60079-25:2020 nonoxeHus, BblAe/leHHble KYypCUBOM. Pa3bAcCHeHne npuymH
UX BHECEHUS [aHO BO BBELEHUN.

HanmeHoBaHWe HacToAlWwero craHgapra U3MEHEeHO OTHOCUTEs/IbHO HaMMEeHOBAaHWA YKa3aHHOro Mexay-
HapogHOro cTaHgapTa Anga npuBefeHus B cootseTcTBue ¢ TOCT 1.5 (nogpasgen 3.6).

CBefeHNss 0 COOTBETCTBUM CCbIZTOYHbIX MEXIOCY[apCTBEHHbIX CTaH4AapPTOB MeXAYHapoAHbIM cTaHgap-
Tam, UCMNONIb30BaHHbLIM B KayecCTBE CCbIJIOYHbIX B MPUMEHEHHOM MeXAyHapo4HOM cTaHgapTte, NpuBefeHbl B
L0ONOSTHUTENbHOM npunoxexHuun JA

6 BBEJEH BMEPBbIE
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NHhopmauna o BBeeHUN B feiicTBue (Npekpalw,eHun AeiicTBUA) HACTOAULero craHjapra u msme-
HEeHUli K HeEMY Ha TeppuTOpPUM YyKa3aHHbIX Bbille rocygapcTB Ny6nkyeTca B ykasaTensax HauuoHanbHbIX
cTaHjapToB, M3gaBaeMblX B 3 TUX rocygapcTBax, a Takke B ceTun HTepHeT Ha caiiTax COOTBeTCTBY-
IO MX HALMOHANbHbIX OPraHoB No cTaHjapTu3aLum.

B cnyyae nmepecmoTpa, M3MEHEHUS MW OTMEHbl HACTOALWEro cTaHgapTa COOTBeTCTBYHLWAA UH-
opmMaunsa 6ygeT onybinkoBaHa Ha opuuManbHOM MHTEpHeT-caliTe MexrocygapcTBEHHONo coBeTa no
cTaHjapTwmsaunm, meTponorun n cepTudunkaunm B kKaTanore «MexrocygapcTBeHHble cTaHgapTbl»

© IEC, 2020
© Ochopmnenne. ®rey «PCT», 2022

B Poccuiickoit depepaumm HacToAWMA cTaHAAPT He MOXET 6biTb MOMHOCTLIO WK
YyacTUYHO BOCMPOM3BEAEH, TUPAXMPOBAH U pacnpocTpaHeH B KayecTBe ouLManbHOro

nsgaHus 6es paspeweHus defepasbHOr0 areHTCTBa N0 TEXHUYECKOMY PeryimpoBaHunio
M MeTposiorum
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BBegeHune

HacTtoawuii ctaHgapTt ABNsSeTCcAa MOANMULMPOBAHHLIM NO OTHOLWEHUK K TPETbEMY M3AAHUID MexAayHa-
poaHoro ctaHgapTta IEC 60079-25:2020, Bknwvyasa TexHuyeckyw nonpasky Corl:2020.

HacTtoawuii ctaHgapTt paspabotaH B pa3sutue TP TC 012/2011 «O 6e3onacHocTu ob6opynoBaHusa Ans
paboTbl BO B3pbIBOOMACHbLIX Cpegax».

HacTtoawwnii ctaHfapT ABASETCA OAHMM U3 KOMNJeKca cTaH4apToB NO BMAaM B3pbiBO3alWWUTbl AN 060-
pyLOBaHWA, NPYUMEHAEMOro BO B3pPbIBOONACHbIX cpefax.

CTaHpapT npefHa3HauYeH 415 HOPMAaTUMBHOTO obecnevyeHns 06a3aTesibHON cepTudukaLum U UCNbITaHNA.

B HacToAWNA cTaHAapT BKAKYEHbl AOMNOMHUTENbHbIE NO OTHOLWEHWUI K MEXAYHapoAHOMY cTaHgapTy
IEC 60079-25:2020 nonoxeHus (TEKCTOBble 3/1EMeEHTbI, hpasbl, cnoBa), oTpaxakwuwme NOTPebHOCTM 3KOHO-
MUK cTpaH CHI, a nMeHHOo:

- MPUMEHEHbI CCbIIKW Ha MOAUMULMPOBAHHbIE MEXrocyJapCTBEHHble CTaHAapTbl BMECTO MeXAayHa-
pPOAHbIX;

- ccblnoyHbll IEC 61158-2 nepeHeceH B pasgen «bubnunorpadunsa;

- Aob6aBneHo npunoxexHune OA.

YcTaHOB/IEHHblE HaAcCTOAWMM cTaHAapToMm TpeboBaHus obecneumBatT BmecTte ¢ TOCT 31610.0 6es-
OnacHOCTb MNpUMEHeHUss 060pyAoOBaHMSA Ha OMacCHbIX NPOW3BOLACTBEHHbIX 06beKkTax ra3oBOW, HeqTAHOWM,
HetbTenepepabaTbiBaloWwen n Apyrnx oTpacnsax NPOMbILLTIEHHOCTW.

3HauynTeNbHble NU3MEHEHUNS, BHECEHHbIe B HACTOAWMNA cTaHAapT NO CpaBHEHUIO C NpeablAYyLW UM U3gaHun-
em, npejctas/sieHbl B Buge tabnuvybl.

Tabnuua
Bupg,
M3meHeHnn Paspen,nyHkt  HesHauuTenbHble Pacum- CylecTBeHHble
1 peAakuoHHbIe cHIe TexHnyeckme
N3MEHEeHUs P N3MEHEeHUs
TepMUH «anekTpuyeckne cucTembl» WU3MEHEeH Ha «Cu- 1 X

CTeMbl» ¥ flo6aBNeHo npumeyaHue 2

Pasgen “HopmaTtuBHble CCbINIKUM” OGHOBMEH. YAaneHsbl
ycTapeBlUMe WU He YMNOMsHYyTble B OCHOBHOW 4acTtu 2 X
cTaHaapTa CCblIKM

Job6asneHa ccoinka Ha IEC Electropedia n ISO Online
Browsing platform, 13 Ha3BaHua ypaaneHol ab6peBu-
aTypbl. YaaneHol onpefeneHus «npoeKTUPOBLUMK CK-
CTEMbI», «cepTuhnunpoBaHHas nckpobesonacHas
a/ieKkTpuyeckasi cuctemMa» U «HecepTuruMpoBaHHas
nckpobesonacHas anekTpuyeckas cnucremar»

OnpegeneHne «lckpobesonacHaa anekTpuyeckas cu-

31 X
cTema» 3aMeHeHo Ha «l/ickpobesonacHas cuctema»

Lo6aBneHo onpegeneHne «kabesnb, cogepxaluii He-

o 3.2 X
CKOJIbKO Lieneit»

B onpepeneHnsx emkocT W WHAYKTMBHOCTM kabens
«MaKCMMasibHOe 3Ha4yeHMe» U3MEHEHO Ha «oblliee 3Ha- 34,35
HeHune»

M3 onpepeneHuss OTHOLIEHUA WHAYKTUBHOCTHU Kabens
K COMPOTUBMEHUIKD WCK/TIOYEHO onpeaeneHne «Makcu- 3.6 X
MaJibHOEe»

A66peBunaTtypa FISCO 3ameHeHa Ha onpegeneHune 3.9 X
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MpoponxeHne TabnuLbl

M3ameHeHnsA

WcknoueHo Tpe6GoBaHMe K MPOEKTUPOBLLUKY CUCTEMbI O
Heo6Xx0AMMOCTM yKasaHus AaTbl W NOANUCU AOKYMEHTa,
BHECEHbl peflakLMOHHbIE U3MEHEHMUS U cenaHa Ccbinka
Ha MpuaoxeHune E, B KOTOPOM NPUBEAEHO TUMOBOE TEX-
HWYECKoe onmcaHue CUCTEMbI

Ha3BaHue nyHkTa u3meHeHO Ha «Knaccudumkauus no
rpynnam v temnepaType», guanasoH TemnepaTtyp OKpy-
Xawlleid cpegbl 4o6aBneH K 3/leMeHTam, noasexalinm
BK/TIOYEHUIO B TEXHNYECKOE OMucaHne CUCTEMbI

MprMeYaHns nepemeLieHbl U nepediopMynvpoBaHbl B
TEKCT NYHKTOB

[Jo6aBneH HOBbI pasaen, nepeMMmeHoBaHHbI B «/CKpo-
onacHsle Lenu»

M3MeHeHa CTpyKTypa pasfena, ANs SICHOCTW BHECEHbI
HEeKOTOpble U3MeHeHus

HasBaHne M3MeHeHO Ha «TpeGoBaHusi K kabensm, co-
[LepXalm ogHy UM HECKOJIbKO Leneii»

Tpe6oBaHue K TOMHE W30MALUKM NEpPeHeceHo B 3TOT
MYHKT 1 TeNepb NPUMEHSETCS KO BCEM Kabensam

Ha3BaHne n3meHeHo Ha «[inanekTpuyeckas npoYHOCTb»
N 06beanHEeHbl TpeboBaHMA K Kabensm ¢ OgHOW 1 He-
CKOIbKMMM UensMu. TpeboBaHne K AWSMEKTPUYECKUM
UCMNbITAHNSAAM U3MEHEHO Ha YABOEHHOE HanpsxeHue
uenn ¢ MUHUManbHbIM HanpskeHnem 500 B nepemen-
HOro ToKa

B nyHKTEe U3N0XeHbl TPe6GOBaHUA NO AUINEKTPUYECKON
NPOYHOCTM ANs Kabeneli ¢ 0gHON Lenbio

B nyHKTE W3/10XeHbI TpeﬁOBaHVIH no ,EI|VI3}'IeKTpW-IeCKOI7I
NPOYHOCTN ANnA Kabenen c HeCKONbKUMMN uenammn

Kabenu ¢ HeckoNbKMMWU LENAMU He AO/IKHbl MCNOMNb30-
BaTbCA A/19 MCKpO6Ge3onacHbIX Leneil ¢ HanpskeHnem,
npesbiwatwowmnm 90 B

Mopa3aronoBoK M3MeHeH Ha «Mckpo6esonacHble napa-
MeTpbl Kabenen»

HasBaHne naMmeHeHo Ha «OB6010UKN»

Bonbwasa vactb pasgena 12 npegblgyliero usgaHua
nepeHeceHa B FOCT IEC 60079-14

B npeabigyLiein Bepcun faHHbli pasgen Obii ykasaH nog
HomepoMm 13. Becb pasfen 6bl1 U3MeHeH A1 ACHOCTU ©
obneryeHns yTeHus

[aHHbI  NOANYHKT, YyCTaHaB/MBalOLWMiA obwue Tpe-
60BaHVsA, npeobpaszoBaH B opmare cnmucka, 4TOObI
ynpocTUTb NOHMMAaHWe, a aHann3 Of4HOro M HEeCKOSbKMX
WCTOYHNKOB NUTaHUA nepeHeceH B 12.4 n 12.5 cooTBeT-
CTBEHHO

Vi

He3HauuTesnbHble
n pegakuynoHHble

Paspgen,nyHkt

N3MeHeHUs
4 X
5
6.1, 6.2,
6.3, 6.4 X
7 X
8 X
9 X
9.1
9.2
9.21 X
9.2.2 X
9.2.2
9.3 X
10
1n
12 X
121

Bug
Pacwn- CylecTBeHHbIE
TexHuyeckme
pexve
n3MeHeHus
X
X
X
Bl
B2
X
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Bua
M3meHeHuna Pas3pen,nyHKT He3HauntesnbHble Pacum- CyLleCTBEHHbIE
n pefakunoHHbIEe TexHunyeckue
pexve
N3MeHeHuns N3MeHeHuns
OTOT MyHKT f06aBneH ANS PasbsACHEHUS MPUNOXEHW 122 X
c60s1 B cb60opkax cepTndmLmMpoBaHHOrO 060pyA0BaHNS '
OTOT NMyHKT fo6aBneH AN npefocTtaBieHns pPyKoBOA-
cTBa Mo ob6paleHnto ¢ HecepTUMLUNPOBaHHbIMU 3Me- 12.3 X
MeHTaMun B 60/1ee KpynHbIX cbopkax
[lo6aBneH aHann3 0606LIEHHON W pacLIUPEHHON WH- 124 X
opmauun 06 04HOM UCTOYHUKE IHEPTUn '
[obaBneH aHann3 nHoOpMaLnmM 0 HECKONbKUX NCTOUYHU- 125 x
Kax aHeprum, o6beJMHEHHON B 3TOM NyHKTe '
Mpumep aHannsa cxembl ONyLLEH B TEKCTE A8 NPOCTOro
ycTpolicTBa, HOBOe npunoxeHne F go6asneHo ¢ Aonon- 12.6 X
HUTENbLHOI MHGOpMaLunei
[ob6aBneH nNyHKT, 4TOGbl NpefoCcTaBUTb [AOMOJSTHUTEb-
Hyl0 WHopMaLuio 06 onpefesieHun eMKOCTW, WHAYK- 127 X
TMBHOCTU M L/R, KOTOpbIA OblN NepemelleH un3 npuno- ’
XeHunsa A
TpeboBaHus K kabenam Tunos A, B n C nepedopmynu- 128 X
poBaHbl 47151 ACHOCTH ’
WNHdopmauma 06 oueHKe eMKOCTU M UHAYKTUBHOCTU Me- Mpwuno- X
peHeceHa B 12.7 XeHue A
Mpwuno-
MN3meHeHO ¢ 06a3aTenlbHOro Ha cnpaBoyHoe X
XeHvne B
o Mpuno-
N3mMeHeHO 1 nepenucaHo 418 60/blueli ACHOCTU X
XeHune C
Mpwuno-
MpunoxeHne 06HOBMEHO AN ACHOCTU X
XeHune E
BoiBwee npunoxexHve F o0 3awiute OoT nepeHanpsixeHus Mpwuno- B3
yAasneHo XeHne F
MpunoxeHne G B npegplayluleM M3gaHUM Kacanocb Uc-
nbiTaHWA napameTpoB kabens u 6bI710 yganeHo u3 Ha- Mpwuno- X
crosiwero usgaHus. MpunoxeHne G Tenepb OTHOCUTCSA xeHue G
K cuctemam FISCO
MpunmeyaHne — YkasaHHble U3MEHEHUS BK/OYAIOT B Ce6SA 3HAUYMMble TEXHUYECKME W3MEHEHWUS B nepecmo-

TPEHHOM CTaHZapTe, HO OHU He MPeAcTaB/AT CO60V NCUepnbIBaOWMI CMCOK BCEX U3MEHEHWI MO CPABHEHMIO C Npeabl-

aylwiein Bepcuen.

Pa3bsicHeHWe BMAOB N3MEHEHWI
A) OnpegeneHus

1 Hes3HauuTesibHble U pefaKkuNoHHbIe U3MEHEHUA:

- pasbsCHeHue;

- cokpaljeHue TeXHUYeckux Tpe6oBaHuii;

- He3HauyuTe /ibHble TEXHUYECKUE UIMEHEHUS;
- pepakTopckue MpaBKu.

Takne M3MEHEHUs ABNATCS MoAudukaumne

Tpe6oBaHWii pefakyMOHHOTO Xapakrepa WM BHOCAT He-

3HAYNTENbHbIE TEXHUYECKME MnonpaBku. K HUM OTHOCATCA: M3MEHeHWe (DOPMYNIMPOBOK ANS YTOYHEHUSA Tex-

\i
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HUYyecknx TpeboBaHuii 6e3 BHECEHUS TEXHUUYECKUX U3MEHEHUA WM cOoKpaleHue B pamMKax CYLLeCTBYHLUX
Tpeb6oBaHUiA.

2 PacwupeHne: BHECEHNE TEXHNYECKNX AOMNOMHEHN

[JaHHble n3aMeHeHNa npeacTaBnaT coboli fo6aBneHne HOBbIX AN MOAUMIUKALUIO CYLLECTBYOLWNX TEX-
HUYecknx TpeboBaHWil, HaNnpumep BBeAEHNE AOMONHUTENbHbIX BApnaHToB. [pn 3TOM He fonyckaeTcs pacwu-
peHus TpeboBaHuii ona o6opynoBaHUA, KOTOpPOE NMOJIHOCTHIO COOTBETCTBOBANO TpeboBaHUAM nNpeabligyliero
n3gaHua. Takmm o6pasomM, AaHHble U3MEHEeHUS He AOJ/DKHbl pacnpoCcTpaHATbCA Ha U3Lenns, KoTopble BblINOS-
HeHbl B COOTBETCTBUN C nNpeabliagywium mnigaHnem.

3 3HauMTenbHble TEXHUYECKNE W3MEHEHUA: AOMOJIHEHUEe TexXHWYeckux TpeboBaHuWii, pacwnpeHue Tex-
HUYecKnx TpeboBaHwuii

[JaHHble N3MEHEeHNA MOANMULUNPYIOT TEXHUYECKNe TpeboBaHuA (LONOMHAKT, pacwupsanT obacTe nNpu-
MEHEHMNA NN OTMEHAT TpeboBaHMA) Takum ob6pa3om, 4To ob6opyaoBaHne, KOTOpoe COOTBETCTBOBaNoO Tpebo-
BaHWAM, YCTAHOB/MIEHHbIM B MpeAbiAyLemM u3gaHuun, yxe He byaeT cooTBeTCcTBOBaTb TpeboBaHUAM, yCTAHOB-
NIEHHbIM B HOBOM M3faHUN. laHHble U3MEHEHUA LO0J/IKHbI OblTb PACCMOTPEHbI C TOYKN 3PEHUSA UX NPUMEHEHUS
K ob6opyAoBaHWO, COOTBETCTBYWOLWEMY npeabigywemy u3gaHuio. [JONONHUTE NIbHbIE CBefEeHUA YyKasaHbl B
nyHkte B).

MpumeyaHune — [JaHHble U3MEHEHUSI OTPAXalOT AOCTUXKEHNUS COBPEMEHHbIX TEXHOMOMMA. OfHaKo Takue u3-
MEHEHUs!, Kak NMPaBuIo, He AO/KHbI BAUSITb HA 060pYLOBaHME, YXKe BbIMYyLEHHOE HA PbIHOK.

B) O6ocHoBaHWe BHECEHUS CYLLECTBEHHbIX TEXHUYECKUX N3MEHEeHUN

Bl — Bbino gob6aBneHo orpaHnyeHne 90 B ansA cuctemsbl, cogepxalleil HECKONbKO Lenei, Tak Kak gns
3TOr0 YPOBHS HANpsHXXeHUs 06bIYHO MPUMEHSAIT UCAbITaAHWE ANITEKTPUYECKUX CBOWCTB HaNpsXeHWeM He me-
Hee 500 B nepemeHHOro 1oka unu 700 B NnOCTOAHHOTIO TOoKa AN NPOBEPKUA U3OMALUN.

B2 — BonbWwWHCTBO TpeboBaHWiA K 3a3eM/IeHU0 U cOoeAunHeHU 6blNn yaaneHbl U MepeHeceHbl B
FOCT IEC 60079-14, a Tpeb6oBaHUA K 3aWjmMte OT NepeHanpsaAXeHusa, KoTopble 6binnM B pasgesne 12, 6biin fo-
6aBneHbl B pasgen 11 HacTofAwero ctaHgapTta. OcTtanbHas yacTb pasgena 12 Takxe 6blna yganeHa v nepe-
HeceHa BIOCT IEC 60079-14.

B3 — lpunoxeHue F, yka3aHHOe B npebigyuwem usgaHuu, no 3awnute oT nepeHanpsXXeHus yganeHo u
6yanet BkayeHo B TOCT IEC 60079-14. MpunoxeHne F Tenepb OTHOCUTCHA K NPOCTOMY 060pyA0BaHUt0, KOTo-
poe 6bI10 NpunoxeHveMm H B npeabigywein pegakuuu.

Vi
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M E X T O CY 4 AP CTBEHH bl W C T A HAOAPT

B3PbIBOOINACHbIE CPEADbI
YacTb 25

MCKpOﬁeSOI’IaCHbIe CUCTEMBDI

Explosive atmospheres. Part 25. Intrinsically safe systems

Jata BBegeHns — 2023—07—01

1 O6nacTtb nNpUMeHeHus

HacTtoawunii ctaHgapT ycTaHaBnnBaeT ocobble TPe60OBaHNA K MPOEKTUPOBAHWIO, KOHCTPYKLUN U OLLEeHKe
nckpob6esonacHbIX CUCTEM C BUAOM B3PbIBO3ALUThI «i», NpefHa3HAYEHHbIX AN MPUMEHEHUS, NOJHOCTbIO UK
4yacTM4YHO, B MecTax, B KOTOpPbIX TpebyeTcsa npumeHeHune Ex-ob6opypgosanHus rpynn |, Il vawn Il

MpumeuaHue 1— HacTosWmii cTaHZapT NpeAHa3HayYeH A4fA UCNO/b30BaHWs cneuuanucTamm no npoekTu-
poBaHMio, cepTUuUKaLMn, MOHTaxXy 1 aKCcnayaTauum MCKpo6e3onacHbIX CUCTEM.

HacTtoawunii ctaHgapT 4ONONHAET U n3MeHseT obwune TpeboBaHus FTOCT 31610.0 1 NONOXKEHUSA CTaH-
AapTta no nckpobesonacHoctn FOCT 31610.11. Ecnu TpeboBaHNa HacToALLero cTaHAapTa NnpoTMBopevyart Tpe-
6oBaHnam FOCT 31610.0 uan TOCT 31610.11, 1o TpeboBaHMA HACTOALWEro cTaHhapTa MMeKWT npenmyuie-
CTBO.

TpeboBaHusa K yctaHoBkam cuctem obopyposaHusa rpynn Il unun lll, paspaboTaHHbIX B COOTBETCTBUMN C
HacToAwMM cTaHfapTom, ykasaHbl B TOCT IEC 60079-14.

MpumeuyaHne 2— TpeboBaHMA K yCTaHOBKaM cuctem obopyaoBaHus rpynnel | B HacTosLlee BpeMs He npepj-
ycmoTpeHbl B FTOCT IEC 60079-14. TpeboBaHusa K ycTaHOBKaM cucTem o60pyAoBaHus rpynnbl | paspabartbiBatoTcs.

2 HopMaTUBHbIE CCbISIKM

B HacToflweM cTaHAapTe MCNO/b30BaHbl HOPMATUBHBLIE CCbIJIKW Ha CnefyloWwune MexrocygapcTBeHHble
cTaHgapTbl:

FOCT 31610.0 (IEC 60079-0:2017) B3pbiBoonacHble cpepbl. Yacte 0. O6opygosaHue. O6wune Tpebo-
BaHWA

FOCT 31610.11—2014 (IEC 60079-11:2011) B3pbiBOONacHble cpeabl. Yactb 11. O6opyaoBaHue ¢ BU-
OOM B3pblBO3alUThl «MCKpobe3onacHas afniekTpuyeckas Uenb «i»

FOCT IEC 60079-14 B3pbiBoonacHble cpegbl. YUacTb 14. MNMpoekTupoBaHne, BbIGOP U MOHTaX 3/1€KTPO-
yCTaHOBOK

MpumeuaHue — MMpu NONb30BAHWU HACTOAWMM CTaHAAPTOM LENecoo6pasHo NpoBEPUTL AeliCTBUE CCbIsIoY-
HbIX CTAHAAPTOB U KIaccUMKaToOpoB Ha ohuuUMabHOM WMHTEPHEeT-caliTe MexXrocyaapCTBEHHOrO COBETA MO CTaHAapTw-
3aunu, MeTposiorMn u cepTudpukauumn (Www.easc.by) uam no ykasatensiMm HauuoHasIbHbIX CTaHA4ApTOB, W3JaBaeMbiM B
rocyapcTBax, ykasaHHblX B NPEAMCIOBUN, UM HA OQoMUMaNbHBIX CailTax COOTBETCTBYIOLMX HALMOHA/bHBIX OPraHoB Mo
cTaHgapTusauun. Ecnv Ha OKYMEHT laHa HeaTupoBaHHas CCbifika, TO c/ieflyeT UCMO/b30BaTh AOKYMEHT, AeiiCTBY LM
Ha TEKYLMA MOMEHT, C YYETOM BCEX BHECEHHbIX B HEF0 U3MEHEHWiA. ECNN 3aMEHEH CCbINIOYHbIA AOKYMEHT, Ha KOTOPbIi
[JaHa [aTMpoBaHHAs CCblka, TO CrefyeT UCMo/b30BaTh yKasaHHYld BEpCU0 3TOr0 JOKyMeHTa. Ecnu mocne npuHaTus
HaCcToALLEero ctaHAapTa B CCbINIOYHbIV JOKYMEHT, Ha KOTOpbI faHa faTupoBaHHas CCbifka, BHECEHO M3MeHeHue, 3aTpa-

M3pgaHne odmumnanbHoe
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rMBalwLlee MosiokeHe, Ha KOTOPOe AaHa CCbifika, TO 3TO MOSIOXEHNe NpUMeHsieTcs 6e3 yueta AaHHOTo M3MeHeHust. Eciu
CCbIJIOYHBIA AOKYMEHT OTMEHeH 6e3 3aMeHbl, TO NMOJIOXKEHME, B KOTOPOM [aHa CChlsika Ha Hero, NPUMEHSIeTCS B YacTu, He
3aTparvBaoLLeli 3Ty CCbIfKy.

3 TepMuHbI 1 onpeaeneHus

ISO n IEC nogaepxunsalwT TepMuUHONOrnyeckne 6asbl gaHHbIX AN1A NPUMEHEHUS B CTaHgapTusaumm no
cnepywowum agpecam:

- IEC Electropedia: http://www.electropedia.org/

- ISO Online browsing platform: http://www.iso.org/obp.

B HacTofAwem ctaHpgapte npuMeHeHbl TepMuHbl No FOCT 31610.0 n TOCT 31610.11, a Takxe creayto-
wme TEPMUHbI C COOTBETCTBYKOLWNMMN ONpeaeneHnamu:

3.1 nckpobeszonacHas cmuctema (intrinsically safe system): C6opka B3anMOCBA3aHHbIX 3/1leMEHTOB 060-
pyLOBaHUA COrNacHO TEXHWYECKOMY OMNUCAHWI CUCTEMbI, B KOTOPOM LENn WAW YacTu Lenei, npegHasHauyeH-
Hble ANS NUCNO0MIb30BaHWA BO B3PbIBOOMACHON cpefe, ABAAKTCA MCKpo6e3onacHbIMU Lensamu.

3.2 Kabenb, cogepxalwmnin HeCKoMbKO uenen (multi-circuit cable): Ka6enb, cogepxawuii 6onee oaHol
nckpobesonacHoi uenu.

3.3 TexHMn4yeckoe onmncaHme cuctembl (descriptive system document): [JoOKkyMeHT, B KOTOPOM YyKa3aHbl
3nemMeHTbl 060pyfoBaHns, X nckpobesonacHble napamMeTpbl ¥ napaMeTpbl COeANHUTENbHON NPOBOAKMU.

3.4 o6wan emkocTb Kabens Cc (total cable capacitance): O6uee 3HaYeHNe eMKOCTU COEAUHUTENBHOTO
Kabens, KOTOpbl MOXeT 6bITb NOACOEAUHEH B UCKpobe3onacHy Lenb.

MpumeuyaHne — loj TepMUMHOM <06LLAs eMKOCTb Kabens> nogpasymeBaeTca <paboyas eMKOCTb kabe-
N>, KOTopas MOXeT M3MepsiThCH, HanpuMep, C NOMOLLbI0 M3MepuTeneli eMKOCTW.

3.5 o6uwasa MHAYKTUBHOCTbL Kabena Lc (total cable inductance): O6wee 3Ha4YeHUe UHAYKTUBHOCTU CO-
efVHNTeNbHOro kabens, KOTOpbIli MOXeT 6bITb MOACOEANHEH B NCKPOGE30MNacHyl Luenb.

MpumevyaHune — MNoj TEPMUHOM <06LLAS MHAYKTUBHOCTb Kabens> nogpasymMeBaeTcsl <paboyas MHAYKTUB-
HOCTb Kabena>, KoTopas MOXeT U3MepATbCs, HAaNpMMep C NOMOLLbIO M3MepUTenein MHAYKTUBHOCTMW.

3.6 OTHOLWEHNE NHOAYKTUBHOCTM Kabens K ero conpotuBaeHnto LdRc (cable inductance to resistance
ratio): 3HayeHue OTHOWEHWUSA WMHAYKTUBHOCTU Lc Kk conmpoTuBreHuUo Rc coegunHuTenbHoro kabens, KoTopbli
MOXeT 6blTb NOACOEAUHEH B UCKPOGE30MacHy Lenb.

3.7 NINHENHbI NCTOYHUK NuTaHuA (linear power supply): VICTOYHMK NUTaHUA, 3HAUYEHWE BbIXOLHOTO
TOKa KOTOPOro ycTaHaB/NMBaKT Pe3UCTOPOM.

MpumeyaHne — BbixogHoe HaNPsHXKEHWE CHUXAETCS SIMHENHO C yBE/IMYEHNEM BbIXOLHOTO TOKA.

3.8 HEe/IMHEWHbIN UCTOUYHUK NUTaHus (non-linear power supply): VICTOYHUK NUTAHUS, ¥ KOTOPOTO Bbl-
X04HOE HanpsXeHue u BbIXOLHOW TOK CBSi3aHbl HE/IMHENHOI 3aBUCUMOCTbLIO.

MpunmeyaHne — Hanpumep, NCTOYHUK MUTAHUA C MOCTOAHHBLIM BbIXOAHbLIM HaNpsXeHnem, KOTOprI7I MOXeT A0-
cTuraTtb npegesnibHoro 3Ha4eHmna NOCTOAHHOIO TOKa, KOHTPOJ/InpyeMoro nosynpoBogHUKamu.

3.9 KOHUenuusi CKpo6e3onacHoi cMcTeMbl NOJIeBO WKUHbI (FISCO): WickpobesonacHas cucTemMHas
apxXuTeKkTypa C nuTaHMemMm OT LUHbI, pa3pa60TaHHa;| B COOTBETCTBUN C KOHKPETHbIMMU Tp66OBaHI/IFIMI/I.

MpumeyaHne — TpeboBaHua ykasaHbl B [1].

4 TexHW4YecKoe onmcaHme CUCTEMbI

TexHuyeckoe onncaHne CUCTEMbI [O/IKHO BbITb CO34aHO A1 BCEX UcKkpobesonacHbIX cucteMm. TexHuue-
CKOe onucaHue CUCTEMbI JOJ/DKHO coAepXaTb TEXHNYEeCKOe 060CHOBaHME KOMOUHaLUKN YCTPOCTB U BKIOYaTh,
Kak MUHUMYM, criegyolee:

a) 6/10K-CXeMy CUCTEMbl C MepeyncrieHneM BCeX eAWHWL, YCTPONCTB, BXOAALWMUX B CUCTEMY, BKIOUYas
npoctoe obopyaoBaHne n COeANHUTE/IbHYIO MPOBOAKY;

b) o603HavyeHue noarpynnel (gna rpynn Il v Ill), ypoBHA BuAa B3pbIiBO3aWUTLl («ia», «ib» nnm «ic») u
YPOBHA B3pbiBO3alNTbl 060pyf0BaHNA ANA KaXOW YacTu cucTembl, TeMnepaTypHyl knaccudukauuio, 3Ha-
YeHUsA TemnepaTypbl OKpyXatuweil cpeabl B COOTBETCTBMU C pasgenamu 5 u 6;

2
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c) TpeboBaHua ¥ gonycTuMble napameTpbl ANA COeAMHWUTENbHOW NPOBOAKM B COOTBETCTBMM C pas-
genom 8;

d) noapo6HYH MH(pOopMaLKIo O TOUYKax 3a3eM/IeHNA U COefUHEHNA, OT KOTOPbIX 3aBUCUT uckpobesonac-
HOCTb;

e) obocHoBaHMe oOueHkMn ob6opyaoOBaHWA Kak «MNpocToro obopyposBaHusas» B cooTBeTcTBuM ¢ FOCT
31610.11, ecnun npumeHseTcs,;

f) pesynbTaT oueHkM uckpobeszonacHbIX CUCTEM B COOTBETCTBUM C pasgenom 12; u

L) YHVKanbHOEe UAeHTU(ukaunoHHoe ob6o3HavyeHune.

MpumeyaHne — TexHUYECKOE OMUCAHME CUCTEMbI HE SIBASETCA KOHTPOJIbHbIM YEPTEXOM COrflacHoO onpege-
nenuto B FOCT 31610.11.

B npunoxeHun E npuBefeH npuMep TUMOBOW CXEMbl C y4eTOM TpebOBaHMii TEXHUUYECKOro onucaHus
CUCTEMDI.

5 Knaccudpmkauma no rpynnam v temneparype

YacTn nckpobesonacHbiXx cucTeM, npefHasHayeHHble AN WCMONb30BaHUA BO B3pbIBOOMACHOW cpege,
OOMKHbI 6bITb KNaccuduuMpoBaHbl NO rpynnam B COOTBETCTBUM € TpeboBaHuaAmu NOCT 31610.0, n um gon-
XeH 6blTb NMPUCBOEH TeMNepaTypHbIA knacc UanM MakcumanbHasa TemnepaTtypa NOBEPXHOCTU B COOTBETCTBUU
c TpeboBaHuamMmM Kk Temnepatype N'OCT 31610.0 n TOCT 31610.11.

CBsizdaHHOe o6opyaoBaHue, He npefHasHayeHHOe AN MCNONb30BaHUMA BO B3pPbIBOONACHOW cpege,
LO/MKHO 6bITb KNaccMmMunpoBaHo TOMbLKO NO rpynnam B COOTBeTCTBUU € TpeboBaHuamu NOCT 31610.0.

Ecnu nckpobesonacHasa cuctemMa WaMm 4acTu nckpob6esonacHoOW cucTembl onpefenieHbl Kak nMpurogHbie
ANna paboTbl 3a NnpegenamMun HOpManbHOTO Anana3oHa TemMnepaTyp okpyxatuwen cpeabl oT-20 ° C go +40 ° C,
TO 3TO AOJ/DKHO 6bITb YyKa3aHO B TEXHUYECKOM OMUCAHUWN CUCTEMBI.

MpumeuaHune — PasMuHble YacTW OfHOI U TOM e MCKPO6e30MnacHoi CMCTEMbI MOTYT UMETb PasHble rpymnmbl.
Mcnonb3yemoe 060pyaoBaHMe MOXET UMETb pas/ivuHble TemnepaTypHble KfacChl W pasnuuHblii gnanasoH Temnepatyp
oKpyxatoweii cpegbl.

6 YpOBHU BMAa B3PbIBO3aLLUTLI «MCKPO6Ee30nacHas a/1eKTpuyeckas Lenb»

6.1 O6wKMe NONOXEHUSA

Kaxpas yacTb MckpobesonacHoOl cucteMbl, NnpegHa3Ha4yeHHON A8 UCNO/b30BaHUA BO B3PbIBOONACHOW
cpepe, AO/HKHA 6biTb OTHECEHA K YPOBHKO BMAa B3pbiBO3aWMUTbl «ia», «ib» unm «ic», B cootBetctBun ¢ NOCT
31610.11 n ypoBHI B3pbiBO3alNTbl 060pyAoBaHMA B cooTBeTcTBUM ¢ TOCT 31610.0. Pa3Hble 4acTu cucTembl
MOTYT UMeTb pa3Hble YPOBHU BuAa B3pbiBO3alLWUTbl UM YPOBHU B3pPbiBO3alMTbl 060pyA0BaHNSA.

MpumeuaHue — [nda ycnosuii rpynnbl | nckpobesonacHasi cucteMa MOXET GbiTb C YPOBHEM BUAA B3PbIBO-
3aluUThl «ib» NpU HOpManbHOW pa6oTe C BHELIHWM UCTOYHWKOM MUTaHWS, HO, KOTAa MUTaHWEe OTK/YaeTcs Npu onpeje-
JIEHHBIX YCNOBUsIX 6e30MacHOCTU (Hanpumep, 0TKa3 BEHTWISILMKM), TOr4a CUCTEMA MOXET CTaTb C YPOBHEM BuAa B3pbl-
BO3aLLMThl «ia» Npy NUTaHUM OT PE3EPBHOIO aKkKyMy/iATOpa. YPOBEHb BUAA B3PbIBO3aWUTLI GyAeT YETKO OnpeaeneH ans
npeanonaraemblx 06CTOSTENbCTB.

6.2 YpoBeHb BMAa B3pbIBO3aWUTbl «ia»

Ecnn Tpeb6oBaHua, npegbsABnsemMbie K 060pyAoBaHMI0  YPOBHA  BUAA B3pbIBO3AWMTbl  «ia»
(cm. TOCT 31610.11), BbINONHATCA UCKPOOGE30MNACHON CUCTEMOI WAM YaCTbl CUCTEMbI, paccMmaTpuBaemoli
KaK eiuHOe uesioe, Torga ata CUCTEMA WM YacTb CUCTEMbl AO/XHA GblTb OTHECEHA K YPOBHIO BuAa B3PbIBO-
3aWmnTbl «iax».

6.3 YpoBeHb Buaa B3pbiBO3aWwuTbl «ib»

Ecnn Tpe6oBaHua, npegbaABnseMble K 060pyAOBaHUIO  YPOBHA  BUAa B3pbiBO3aWUTbl  «ib»
(cm. TOCT 31610.11), BbINONHATCA UCKPOOGE30MACHONW CUCTEMOI MM YaCTbK CUCTEMbI, paccMaTpuBaeMoli
Kak eguHoe Lenoe, Torga ata cucTtemMa WanM YacTb CUCTEMbl JO/MKHA OblTb OTHECEHA K YPOBHI BuAa B3PbIBO-
3awmnTbl «ib».
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Mpumep — Monesoii NpM60OpP C YPOBHEM BMAA B3PbIBO3aLLM T bl «ia», MM TaHMe Ha KOTOpoe NocTynaeT oT
CcBsi3aHHOro o6opyAoBaHUsi C YPOBHEM BuAa B3pbiBO3aWMThl «ib», 6yfAeT cuMTaTbCsA CUCTEMON C YPOBHEM
BUAA B3PbIBO3AWUTbI «ib», NN NoneBoi NpU6op C ypoOBHEM BUAA B3PbIBO3ALMTbI «ib», NMTaHMe Ha KOTopoe
nocTynaeT OT CBA3aHHOIro 060OpyAOBaHNA C YPOBHEM BMAA B3pPbIBO3aLNTbI «ia», Takke 6yaeT paccMaTpu-
BaTbCA KaK CUCTEeMa C YPOBHEM BUAA B3PbIBO3ALMNT bl «ib».

6.4 YpoBeHb BuAa B3pbiBO3aWUTbl «iC»

Ecnn Tpeb6oBaHusl, npefbsBiseMble K 3/1eKTP0060pyAOBaHUIO YPOBHS BUAA B3PbIBO3ALIUTHI  «iC»
(cm. TOCT31610.11), BbINONHAKTCA NCKPOOGE3ONACHOW 3/IEKTPUUYECKO CUCTEMOI MM YacTbK CUCTEMBI, pac-
cMaTpuBaeMoll Kak eguHoe Lenoe, Torga ata cucTemMa WauM YacTb CUCTEMbl JO/IKHA 6biTb OTHECEHA K YPOBHHKO
B/Aa B3PbIBO3AWUTbI «iC».

Mpumep — Monesoii NpM60Op C YPOBHEM BMAa B3PbIBO3aLM T bl «ia», N TaHWe Ha KOTOopoe NocTynaeT oT
CBsi3aHHOro 060pyAoBaHNsl C YPOBHEM Bua B3pbIBO3aLUTbI «iC», 6y/leT CUYMTATbCSA CUCTEMON C YPOBHEM
BUAA B3PbIBO3ALLNTbI «iC», UM MOMEBOIN NPUGOP C YPOBHEM BMAA B3PbIBO3ALWMTbI «iC», MMTaHNe Ha KOTopoe
nocTynaeT OT CBSI3aHHOIro 060pPY0BaHUS C YPOBHEM Bua B3pbIBO3aWNTbI «ia», TakKke 6yaeT paccMaTpu-
BaThbCs KaK CUCTEeMa C YPOBHEM BUAA B3PbIBO3ALMU T bl «iC».

7 VIckpoonacHble Luenu

B TeXHWYeCcKOM ONMMCaHUM CUCTEMbI AO/IXKHblI 6biTb YKa3aHbl OrpaHU4YeHns Mno NOAKAYEHUIO Lenei K He-
nckpob6esonacHbIM KlemMam CBA3aHHOTo o6opyaoBaHusa, Takme Kak 3HadyeHue (-9) Um.

8 CoepuHUTENIbHAA NpoBoAKa/kabenun, Ncnosiblyemble B MCKpobe3onacHom
cucrteme

8.1 O6uwme nosoXxeHns

Nckpo6esonacHble napameTpbl COeAMHUTENbHbLIX NMPOBOAOB, OT KOTOPbIX 3aBUCUT UCKPOGE30MacHOCTb,
N UX NPOUCXOXAEHME AO/KHbI yKa3blBaTbCA B TEXHUYECKOM OMUCAHWUW CUCTEMbI. ECNN yKaszaH KOHKPETHbIN
TMN NPOBOAOB, TO AOJ/IXHO GbITb aHO 06OCHOBAaHNWE €e NPYMEHEHUSA B JOKYMEHTaLuu.

Ka6enn coefMHUTENbHOW NPOBOAKM AO/IKHLI COOTBETCTBOBATbL Tpe6oBaHusAM pasgena 9.

MoBpexaeHns kabens AOMXHbI OLEHUBATLCS B COOTBETCTBUU C Tpe6oBaHusmu 12.8.

8.2 Kabenu, cogepxalime oaHy UCKpo6e30onacHyo Lenb

Kabenu, copepxawue 0ofHY MCKpobe3onacHyw LUenb, AO/IXHbl COOTBETCTBOBaTb TpeboBaHuam 9.1,
9.2.1, 9.3 u, ecnn npumeHumo, 9.4.

8.3 Kabenun, cogepxauwme 60see ogHON ncKkpobesonacHom Lenu

B TeXxHM4YeckoM onucaHuyM CUCTEMbI JO/MKHbI ObITb ONpegeneHbl gonycTumble TUMNbl kabenei, cogepxa-
LWKUX HECKONbKO Lenel, B COOTBETCTBUM C pa3fesiom 9, KOTOpble MOTyT UCNOMb30BaTbCA B KaXAOlW KOHKpeT-
HOli uenn. B TomM cnydae, ecniM NOBpPeXAEHUA MeXAY OTAENbHbIMU LEensamMu He BGblN yyYTeHbl, B 6/10K-CXemy
TEXHWYECKOTo OonucaHusa cucteMbl Heo6xoAMMO A06aBUTbL NpUMeyaHue cnepyrwlwero cogepxaHusa: «Ecnu B
cocTaBe coeAMHUTeNbHOro kabena ncnonb3yeTcsa yacTb kabens, cogepxaliero HeCKONbKO Lenel, cogepxa-
uero gpyrme umckpobesonacHble uenu, HeobxoauMmMo, 4TOObI 3TOT kabenb, coAepXxalw,uit HEeCKONbKO uenei,
yaoBneTBopsan TpeboBaHuAM K Kabento, cogepxalemMmy Heckonbko uenei, Tuna A nnu B, kak onpefeneHo B
FTOCT!EC 60079-14».

Kabenb, cogepxalnii HECKOMbKO LEeNen, c uenammn ypoBHen «ia», «ib» nnm «ic» Buaa B3pbiBO3ALUTHI,
He [J0/XKEeH cofiepXaTb UCKpoOonacHble Lenu.

Ecnun uenun c ypoBHeM «ia», «ib» nan «ic» Bua B3pbiBO3alWUTbl NPOSIOXEHbI BMecTe B kKabene tuna A
nnn Tuna B, kak ykaszaHo B 9.5.2 un 9.5.3, KaxpAas uenb coxpaHsAeT CBOW ypOBEeHb B3pbiBO3aWMUTbl U rpynny
obopypoBaHus.

Ecnun uenn c ypoBHeM «ia», «ib» nnum «ic» Buaa B3pbiBO3alWNTbl NPOJIOXEHbI BMecTe B kabene tuna C,
KaK ykasaHo B 9.5.4, kom6GuHauus uenei Ao/HKHA OLEHMBATLCS B COOTBETCTBMM C 12.8 aAns onpepeneHus
YPOBHS BMAa B3PbIBO3aLNTLI, YPOBHSA B3pbiBO3aLUThl 060pYA0BAHUA U NPUMEHUMONM TPynnbl 060pyA0BaHNSA.
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MpumeuyaHune — lMpu NPoBeAEHNN OLIEHKM B COOTBETCTBUN C 12.8 MOXET 6bITb YCTAHOB/IEHO, YTO KOMOBUHALUS
6onblUe He ABNSeTCS MCKPobHe30onacHOM.

9 TpeboBaHuA K Kabenam, cogepxawmm ogHy UM HECKOJIbKO
3N1EeKTPUYECKNX Lenen

9.1 O6wmMe NoNoXeHns

Ecnn kabenb ykasaH kak 4acTb CUCTEMBbI, TO:

- AnameTp OTAEe/IbHbIX NMPOBOAHWKOB WM XU MHOTOXMW/bHbIX MPOBOAHUKOB BO B3PbIBOOMNACHOWN 30HE
[O/MKEeH 6biTb He MeHee 0,1 MM; n

- pagvanbHas TOJIWMHA M301ALUN KaXAOoW XWUibl Kabens, cogepxaliero HeCKO/IbKO 31eKTPUYecKnx Le-
nei, JO/MXHA COOTBETCTBOBATb AMaMeTpy MPOBOAHUKA U MaTepuany n3onAuMm ¢ MUHUManbHbIM 3HAYEHUEM
0,2 MMm.

MpumeuyaHue — [laHHbIli MYHKT He cOAepPXUT TpeboBaHUA 06 UCNOMb30BAHNN HEN30/IMPOBAHHbLIX NPOBOAHN-
KOB, KOTOpble NMpeAHa3HavyeHbl 415 COeAUHEHNS MOCTOM B CUrHasIbHON cucTeme. Takne NpoBOAHMKM CHUTAIOTCA NPOCTbIMM
obopypoBaHMeEM, a He COeAMHUTE TbHON MPOBOAKONA.

9.2 AnanekTpnyeckasa NPoOYHOCTb

9.2.1 Kabenun, cogepxauwme ogHy MCKPO6GE30MacHY 3/1EKTPUYECKYHO LeNb

N3onsaumna kabeneit, ncnonb3yeMbiXx AN MCKPOOGe30MacHbIX Lenei, AO/MKHA BblgepXuBaTb UCMbiITaHue
Ha AV3NEeKTPUYECKY NPOYHOCTb C YABOEHHbIM HanpsxeHneM nckpobesonacHoi uenn unm 500 B cpegHekBas-
paTU4yHOro 3HauyeHus nepemMeHHoro Toka (uam 700 B mocTOAHHOro TOoKa), B 3aBMCMMOCTM OT TOro, kakoe w3
3HayeHun 6onblie.

9.2.2 Kabenu, cogepxauwmne 6onee ogHo nckpobesonacHoii uenu

Kab6enu c HeCKONbKMMUN LensiMu He AOJ/IXHbl MCMOMb30BaThCA 418 MCKPOGEe30nacHbIX Lenein ¢ Hanpsaxe-
HueM, npesBblwatkwm 90 B. Kabenn ¢ HeCKONbKMMMK LENAMU AO/KHbI BblAEPXMBATb UCMbITAHUE HA AU3MEK-
TPUYECKY MPOYHOCTb HEe MeHee:

a) 500 B cpepgHekBagpaTUYHOro 3Ha4YeHWA nepemMeHHoro toka wam 700 B nocTOSAHHOro Toka, NMpWo-
XEHHOTo Mexnay nwboin 6poHeint n/mnn akpaHom(amu), COeANHEHHbIMW BMECTE, U BCEMU CeppevYHuKamu, co-
eNHEHHbIMN BMeECTe; U

b) 1000 B cpepHekBafpaTUYHOro 3HaYeHUS NepemMeHHOro Toka mam 1400 B NOCTOAHHOrO TOKa, Npu-
NOXEeHHble MexXAy XIyToM, cogepXalMm OA4HY NOMOBUHY COEAMHEHHbIX BMecTe XWun kabens, n Xrytom, co-
AepXxawmnm Apyryl NoS0OBUHY COEAUHEHHbIX BMecTe Xun. [laHHOe ucnblTaHWne He NMpuMeHsieTcs K kabensm,
cogepxawum 60nee ogHON nckpobesonacHol Leny Npu ycioBuK, YTO Kaxaas nckpobesonacHas uenb nveer
TOKONPOBOAALWMNIA 3KpPaH.

Ecnu uHopmaumna oT npousBoauTens kabens HefoCTynHa, TO UCNbITaAHWE AWINEKTPUUYECKON MPOYHO-
CTN OO/IHXHO NpoBOANTbLCA B COOTBETCTBUU C NMPUMEHAEMbIM CTaHOAPTOM Ha Kabenb UNM UcNbiTaHUAMU an-
3/1eKTpUYeckoih npoyHocTn cornacHo NOCT 31610.11.

MpumeyaHue — HacToswuii cTtaHAapT He TpebyeT NPOBEPKM COOTBETCTBUS Kabena cneuyudpmkaymm
N3roTOBUTENSI.

9.3 VckpobesonacHble napaMmeTpbl Kabesei

NckpobesonacHble napameTpbl (Ccu/c, nam Ccun LIRQ AnA BCeX UCNOb3yeMbiX B UCKpo6Ge3onacHow
cucteme kabenei fo/KHbI oNnpeAensiTbCa B COOTBETCTBUM C OAHUM W3 CAEAYIOWMNX NepeUvYncneHunii:

a) Hambonee HebnaronpuAaTHble nckpobesonacHble NnapameTpbl, yka3aHHble U3rotosuTenem kabens;

b) nckpobesonacHble napamMmeTpbl, onpegesigsemMbie NyTeM 3aMepoB, BblIMOJIHEHHbIX Ha obpa3ue, mMeTo-
OOM MUCNbITAHWM UCKpobe3onacHbIX NapamMmeTpoB kKabeneli, npuBegeHHbiMm B TOCT IEC 60079-14;

C) ecnn B coeAMHEHUN 3a4eNCTBOBaHbl ABe WAN TPU XWUNbl YC/IOBHO NOCTPOEHHOTO kabensa (C akpaHoM
nnn 6e3) AO0J/DKHbI NMPUMEHATbLCA cnegytouwme 3HavyeHusa: 200 nd/m n (Nn60o) 1 MKIMH/M, NGO OTHOLWEHNE WUH-
OYKTUBHOCTW K conpoTusneHunio Lc/Rc, nonyyeHHoe geneHnem 1 MkI'H Ha cCOnpoTUBIEHUE KOHTYpa, yka3aHHoe
n3rotoButesnieM Ha 1 M AnuHbl. B kayecTBe anbTepHaTuBbl, AN 3Ha4YeHuUli Toka /0po 3 A gonyckaeTcs UCNOJb-
30BaTb OTHOoweHue L/R, paBHoe 30 MKIH/OM.
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Mpu ncnonb3oBaHuM cuctembl FISCO Tpeb6oBaHMA K napameTpam kabensa A0MXHb COOTBETCTBOBATb
npunoxexuio G.

9.4 TokonpoBoAALWMe 3KpaHbl

Ecnu TokonpoBogsume akpaHbl obecneymMBaloT 3awWuUTy OTAENbHbIX UCKpo6Ge3onacHbIX Lenei gnsa npe-
JOoTBpalWeHnsa cCoegnHEeHNa Takux Lenei gpyr ¢ 4pyrom, TO 3KpaH A0/keH ob6ecrneynBatb NOKPbITUE He MeHee
60 % Bcell AnuHbI Kabens.

9.5 Tunbl Kabenenm ¢ HECKONTbKUMU LensiMu

9.5.1 O6wue TpeboBaHuUs

Ka6enu c HecKONbKMMMK LensaMn AO/KHbI 6bITb OTHECeHbl K Tuny A, Tuny B nam Tuny C ¢ uenbio npume-
HEHUA NOBPEXAEHUN N OLEHKN 6e3onacHOCTM kabenei B uckpobesonacHoh cucteme. Tunbl kabenei ykasaHsbl
B 9.5.2, 9.5.3 n 9.5.4.

9.5.2 Kabenb Tuna A

Kabenb ¢ HECKONbKMMMK LensaMu, KOTOPbIA MMeeT TOKOMPOBOASALWME 3KpaHbl, obecneynBarlme NHANBN-
AyanbHYH 3alUTy cornacHo 9.4 ans kaxpgol mckpo6esonacHoit uenu.

9.5.3 Kabenb Tuna B

Kabenb ¢ HECKONbKAMMW LEnAMMW, KOTOPbI HENOABVMXHO 3aKpenseH, 3aluueH OT MOBPexXAeHWn npwu
MOHTaXe U He COAEPXWUT HU OAHOW Lenn ¢ MakcuManbHbIM HanpshkeHnem UQ npesbiwakouwmum 60 B.

9.5.4 Kabenb tuna C

Kabenb ¢ HECKONTIbKUMU LensaMmn, KOTOPbIA He OTHOCUTCA K Tuny A uam B.

10 O6010UKHN

060/104KM, NCNOMb3yeMble AN NOAKAYEHUSA OTAE/IbHbIX UCKPO6Ge3onacHbiX Lenei, Takne Kak Knem-
MHble KOPOO6KW, AO/MKHbI o6ecneuynBaTb pasfeneHus NS BHELWHEro coefUMHeHna yCTPOWCTB M COOTBETCTBO-
BaTb NpuMeHsieMbliM Tpe6oBaHmaAM FTOCT 31610.11 kK o60n04Kam.

11 3a3eM/ieHNe N CoefMHEHVE UCKPOBE30MacHbIX CUCTEM

B TexHM4YyeckoM onucaHunM cucTeMbl AO/DKHO ObiTb YETKO yKasaHO, Kakas Touyka WU TOYKM CUCTEMBbI
npefHasHayeHbl A9 3a3eM/IEHUA, a TakxXe chneunanbHble Tpe6oBaHNA K TaKOMY COEAUNHEHUI0.

CuunTalwT, YTO UCNONb30BaHUE YCTPOWCTB 3alWWTbl OT NMEepeHanpsXeHus, KOTopble COeAUHSAT Lefnb U
KOHCTPYKLMIO C NOMOLWbI0 HENMHENHbIX YCTPONCTB, TAKUX KakK rasopaspsgHble TPY6KM M NONYNPOBOAHUKA, HE
ABNAETCA oTpULaTe/IbHO BAMSAKLWMM Ha nckpobesonacHOCTb Lenu npu ycsi0BUK, 4TO NpUM HOpMasbHOl paboTe
TOK Yyepes yCTpPOMCTBO cocTaBaseT meHee 10 MKA.

MpumeyaHne — Ecam npoBoAguTCA MCNbITaHUE U30MAUUM NpU HanpsxeHun 500 B, To MoxeT noTpeboBaTbeA
OTK/II0YEHME YCTPOCTB 3alnTbl OT NepeHanpsHXeHnn, YTobbl OHWM HE UCKaxKann pesynbTaT N3MepeHus.

MpuMeHeHne MeTO0B OrpaHWYeHUs NepeHanpsXXeHus B NCKPo6e30nacHbIX CUCTEMAX A0/KHO OCHOBbI-
BaTbCs Ha AOKYMEHTa/lbHO NOATBEPXAEHHOM aHanu3e AelicTBUA HENnpsAMOro MHOTOKpPaTHOro 3aseM/feHus ¢
yuyeTOM KpUTepues, onpefeneHHbiX Bbiwe. Mpu oueHke uckpobesonacHoli cucTeMbl HEOOGXOAMMO YYNUTbIBATb
€MKOCTb U MHAYKTUBHOCTb OrpaHnMunTeneilt nepeHanpsxeHus.

12 OueHKa nckpobe3onacHoOWm CUCTEMBbI

12.1 O6wwne TpeboBaHuA

CooTBeTCcTBME UCKPO6GE30NacHOW CUCTEMbl AO/DKHO ObITb NOATBEPXKAEHO CAEeAYOWMNM:

a) NPUrogHOCTbLID OTAENbHOT0 060pyA0BaHMA AN B3PbIBOOMNACHON 30HbI B COOTBETCTBUM C MPUMEHU-
MbIMK TpeboBaHMAMN K ycTaHOBKe, Hanpumep F'OCT IEC 60079-14;

b) NPUroAHOCTbI OTAENbHOIO 060pPyA0OBAHUA CUCTEMbI B AManasoHe TemnepaTyp OKpyxawuwein cpeabl
ONA MecCT ero yctaHOBKMW;

C) cpaBHeHMEeM BXOAHbIX U BbIXOAHbIX XapaKTEPUCTUK M MapamMeTpOB OTAE/IbHO OLeHUBAEMbIX YCTPOMNCTB.
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MpumevaHne 1— WHorpga 6e30nacHOCTb MOEBOr0 yCTpOVICTBa NOJTHOCTbIO onpeaensaeTca To/ibKO ogHUM U3
3TUX NnapamMeTpoB. B TakoM c/fiyyae Heyka3aHHble napaMeTpbl He UMeKT 3HaYeHus,

d) napameTtpamun kabeneit coegnHUTENbHON NPOBOAKY;

€) B/IUSAHMEM HeucnpaBHOCTEN B Kabensx;

f) NnpurogHOCTbIO M BAUAHMA NPOCTOro obopyaoBaHus;

4) paccMmoTpeHuWeM pasfefieHUii OKOHEUYHbIX U COeAUHUTENbHbIX YCTPONCTB; a Takxe

h) yyeTom 3a3emM/sieHMA ¥ ypaBHMWBAOLWEro COeUHEHNS.

Ecnn poctynHa BcA Heo6xoammas MH@oOpmauuns, MOXHO NPUMEHUTb NOACYET HeucnpaBHOCTEN K CU-
cTeMe B LileqioM, Aaxe ecnuM MCnonb3yrTcs ycTpoiicTBa, cooTBeTcTBytowme NOCT 31610.11. laHHbIi nogxopq,
ABNAETCHA aNbTEPHATMBHbLIM MO OTHOLWWEHU K 06bIYHOMY MPOCTOMY CPaBHEHUI BXOAHbIX W BbIXOAHbIX Xapak-
TEPUCTUK OTAENBHO CepTUULNPOBAHHOIO 060pyA0BaHMUA.

[Ona ypoBHA Buaa B3pbiBO3alWWTbl «YPOBHA BMAa B3pbiBO3alUThbl «iC» HEMWCNPaBHOCTU MOJEBOW Npo-
BOAK/ YUYUTbIBAKOTCHA TONbKO B TOM c/y4yae, ecnv ucnonb3ytTca kabenn tuna C.

MpumeuaHue 2— CUnTalOT, YTO NPUMEHEHNE MOBPEXAEHNI B CUCTEME B LIE/IOM SIBSIETCA MEHEe XeCcTKoi me-
poii, ueM NpUMeHeHUe MOBPEXAEHUI K KaXAO0i eaAnHULEe 060pYA0BaHUA, TEM HE MeHee, CUUTAETCs, YTO 3TO A0CTATOUYHO
Ansi o6ecneyeHns NpMemnemMoro ypoBHsi 6e30MacHoCTy.

12.2 CucTeMbl, coaepxalime ToNbKO yCTPOMCTBa, cepTuunpoBaHHble B COOTBETCTBUN
cNoOCT 31610.11

Ecnu cuctema coAepXuT TONbKO yCcTpolicTBa, KOTOpble 6bl/IM NO OTAENbHOCTM OL€eHEeHbl HA COOTBeT-
ctBne NOCT 31610.11, gonxHa 6bITb NPOAEMOHCTPUpPOBAHA COBMECTUMOCTb BCEX YCTPOCTB, BK/HOUYEHHbIX
B cuctemy. MNoBpexaeHnsa B YCTPOWCTBAX YXe YUTeHbl, W Aa/ibHelilee pacCMOTPEHME HeucrnpaBHOCTEN He
TpebyeTcs.

12.3 CucTembl, cofepxaljue ycTPpONCTBa, KOTOpble He Gbl/In MO OTAENIBHOCTU OLEHEHbI
Ha cooTBeTcTBMe MOCT 31610.11

Ecnu cuctema cofepXuTt ycTpoicTBa, KOTOpble He 6Gbl/iM MO OTAENbHOCTU OLEeHeHbl Ha COOTBETCTBUE
FOCT 31610.11, Torga 3ata cucTeMa f[o/xHa OblTb NpoaHanuM3npoBaHa B LeNoM, Kak ecnum 6bl OHa 6blna
ycTpoiictBoMm. Cm. npunoxeHune F gna nHdopmauuy 0 npocTom o60pyaoBaHuu.

12.4 CucTtembl, cogepxawme oAnH NCTOYHUK NMUTaHUA

Ecnu cuctema cogepxut oguH UCTOYHWK NUTAHWSA, TO BbIXOAHbIe MapamMeTpbl UCTOYHUKA MUTAHUSA yuu-
ThIBalOT 06pbLIB, KOPOTKOE 3aMblkaHWe U 3aMblKaHWe Ha 3eMJII0 BHELIHero coegnHutensHoro kabena. Cnepo-
BaTes/IbHO, HET Heo6XoAMMOCTH B Aa/ibHENLEM PACCMOTPEHUN 3TUX MOBPEXAEHUN.

Ecnu ykaszaHo, 10 U-, {n P- Kaxgoro yctpoiictBa B cMcTemMe AO0/IXHbl 6bITb 60ablwe naM pasHbl UQ D u
PO ncto4yHnKa nNUTaHUsA COOTBETCTBEHHO.

MpumMmeuyaHne — BnpunoxeHnu A npuBeAeHb! AOMNOMHUTENbHbIE CBELEHUS N0 aHaNU3y Takux NPOCTbIX Lenei.

12.5 Cuctembl, cogepxaume 6osee ogHOro NCTOYHMKA NUTaAHUA

12.5.1 O6uwwmne nosioxXeHuns

Ecnu cuctema copepxuT 601ee OAHOTO0 UCTOYHMKA MUTaAHUS, TO HEOGXOAMMO MNPOBECTU OLEHKY npu
HOpPMaJsibHbIX YCIOBUAX W YC/IOBUSIX C BHECEHHbIMU MOBPEXAEHUAMU AN KOMOGUHUPOBAHHbBIX UCTOYHUKOB NU-
TaHus:

a) MaKCMManbHOro BbIXOAHOrO HanpsixeHus UO\

b) mMmakcumanbHOro BbiIxogHoro Toka /0; u

C) MaKCUManbHOW BbIXOAHONW MouwHOoCTM PO.

MpumeuaHue 1— 3T napameTpbl MOTYT TPE6OBATHL PA3NMYHBIX KOMBUHALMI NOBPEXAEHUIA.

Mpu oUEHKE BbIWEN3NO0XEHHOTO NO TUNY COEAUHEHUSA AO/KHO 6biTh YCTAHOBMEHO, HEOGXOAUMO NN NpK
HOpMasbHOW pa6oTe M B YCNOBUSAX C BHECEHHbIMU MOBPEXAEHUAMU YUYUTbIBATH CYMMY HanpsHkeHWui, cymmy
TOKOB M/IN CYMMbl KaK TOKa, Tak U HanpsXeHus.

Mcxoas 13 BbllWEN3N0XEeHHOro, AN 6€30NacHOro NoAKAYEHUA K KOMBUHUPOBAHHBLIM UCTOYHMKAM MUTa-
HWA JO/XHA GbiTb NPOBEAEHA OLEeHKa crefyrliux napameTpos:



MOCT 31610.25—2022

) MmakcumanbHas BHewHAS emkocTb CO; n (nn6o)

I) makcMmanbHas BHELWHASA MHAYKTUBHOCTb, /[ 0; nnéo

IIl) mMmakcumanbHOe OTHOLWEHUE BHELWHUX UHAYKTUBHOCTM U conpoTuBneHna LOIRO Ana noakatoyYeHHbIX
Kabeneii.

Nio6as npoBepka, OCHOBAHHASA Ha UCNbITAHUAX, AOJ/DKHA BbINOSIHATLCA C UCMNONIb30BaHNEM MCKpoobpa-
3ylouero mexaHmsma B coorsetctBum ¢ FTOCT 31610.11 ¢ yyeTom koachpmymneHTa 6e30NacHOCTN KOMOUHNPO-
BaHHOro o60pyfoBaHus.

LL, /, n Pj kaxporo ycTpoiictBa B CMCTEME [O/IKHbI O6bITb 60nbwe uan paBHbl UO, /O PO COOTBETCTBEHHO,
KaK onpefesieHo Bbllle.

MpumevyaHne 2 — B npunoxeHnn B nokasaH aHanms, KOTOPbIA GyAeT MCMNOMb30BaTbCA B Hanbosiee 4acto
BCTPEYALNXCA KOMOMHALUMAX UCTOYHWMKOB NUTAHUSI C JIMHEHbIM PEe3UCTUBHBIM OrpaHNYeHnem Ha Bbixode. B kauyectse
anbTepHatmebl TOCT IEC 60079-14 npepocTaBnsieT YNPOLWEHHbIA aHann3, KOTOpbIA NpuMeHUm gnsa uenei rpynnbl Il ¢
YPOBHEM BMAa B3pbIBO3aLMUTbl «ib», rge NCTOYHUKM NUTaHUSA ABNAKTCA CBA3aHHbIM 060pyAoBaHMEM. AHaIM3 MOXEeT Tak-
e BK/loYaTb UCMbITaHWE Ha UCKPOBOE BOCMiamMmeHeHue B cootBetcTeum ¢ FOCT 31610.11.

12.5.2 CucTtewmbl, cogepxauime AMHeliHble U HENMMHENHbIE UCTOYHUKN NUTaHUA

OueHka cucTtem, cogepxalmx 6osee 04HOT0 MCTOYHUKA IHEPTUKN, XOTA Obl OAUH U3 KOTOPbIX ABNSETCA
HEeNWHENHbIM, fO/MKHA 6bITb BbINO/IHEHA PabOTHUKOM, 06n1ajalW MM COOTBETCTBYOLWEH KOMNETEHUMeENR N 3Ha-
HUEeM KOHCTPYKUMW M 6e30MacHOCTU HEeNIMHEeNHbIX NCKpo6e3onacHbIX UCTOYHUKOB NUTaHUA. Takas oueHka He
MOXeT OblTb MOy4YeHa Ha OCHOBE TOJIbKO BbIXOAHOrO HaNpPsHKeHUS N BbIXOLHOMO TOKa.

Nio6bie ocobble ycnoBus, OTHOCALWMECS K TaKkoW cucTeme, AO/MKHblI 6bITb YETKO YKa3aHbl B TEXHUYECKOM
OnUcaHWy CUCTEMDbI.

Ecnn nckpobesonacHasa cucrema cofepxut 6osiee 04HOTO UCTOYHMKA IHEPTUM, XOTA 6bl OAUH U3 KOTO-
pbiX ABASETCA HeNWHEelHbIM, TO HE MOXeT OblTb UCMOMb30BaH METO[ OLEHKW, ONUCaHHbIA B NpuaoxeHun B.
B npunoxeHun C o06bACHAETCHA, KAK MOXHO MPOBECTW aHanM3 CUCTEMbl, €CIU KOMOUHALNA COAEPXUT 0AUH
HENWHENHbI UCTOYHUK NUTAHUS.

Ha pucyHke 1 nokasaHbl NPUHLMWNbI aHanMsa CUCTEMBI.

EcCnn MCTOYHUKM 3HEPTUM MMEIT pa3Hoe BbIXOLHOE HanpsXxeHue, HEOBGXO4UMMO yUYUTbiBaTbL N1060€ A0-
NONTHUTENIbHOE paccesHne B Lenax perysmpoBaHus.

Kom6uHnposaHHoe LIJR O MOXeT OblTb ONpeAeseHo 3KCNepuMeHTaNbHO AN HENMHEeWHbIX UCTOYHMUKOB
NUTaHUA NyTEM WUCNbITAHUA LENUW C HECKONIbKUMU AUCKPETHbIMKU 3HadyeHusAsMun LO n RO Ha uckpobe3onacHoOCTb
B cooTBeTcTBMM ¢ TOCT 31610.11, npn 3TOM Mcnosib3yeMble 3Ha4YeHUs RO Haxo4ATcA B AMmanasoHe OT No4Tu
KOPOTKOTO 3amblkaHunsa (MakcumanbHoe /0) 4O NOYTM pa3oOMKHYTOW uenu (/O CTPEMUTCH K HY/0) U YCTaHOBWB-
wasca TeHaeHUnUsa rapaHTupyet, uto LJ RO npoigyT ucnbiTaHMe Ha UCKPOBOE BOCM/IAMEHEHMeE.

MpumevaHnne 1— B npunoxeHun C npepcrasnieHbl AONOMNHUTENIbHbIE PEKOMEeHAauuu, BKIYaa MeTon OueH-
Kn 6e3 Heo6Xxo4UMOCTUN NPOBEAEHNS UCMbITAHW HA UCKPOBOE 3aXuraHue A7 CUCTEM C He 6onee Yem OOHWM HesMHeNn-
HbIM UCTOYHWKOM NUTaHUS.

Ecnn cuctema C HECKONbKAMMW WMCTOYHUKAMU MNUTAHUA COAEPXMUT TOJNIbKO OAUH WUCTOYHUK NUTaAHUA C
ynpasnsemMbiM NONYNPOBOAHWUKOM OrpaHMYEHMEM HaNpPsXeHUs WUAM ToKa U ecniv 3TOT MCTOUYHUK NUTaHnsa 6bin
oueHeH B cooTBeTcTBUM ¢ FTOCT 31610.11, oueHka NepexofHblX NPOLECCOB TAaKOro UCTOYHUKA NMUTaHUA yXe
yuyTeHa un He TpebyeT ganbHeliluee paccMOTpeHue.

Ecnn goctynHa BCA Heob6xoammas uHdopmauua 4na NpoBeAeHNs OLEeHKW, gonyckaeTtcs, 4yTobbl cucrte-
Ma cogepxana 6osiee 04HOrO MCTOYHMKA NUTAHUA C ynpas/igseMblM MOAYNPOBOAHWKOM OrpaHMYeHnem Ha-
npsXeHUa nnu Toka. B aTom cnyyae BCA cuctema f[oOJIKHa oueHmsBaTtbcsA B cooTtBeTcTBUMM ¢ TOCT 31610.11 B
uesnom, kak ecnm 6bl OHa 6blna YCTPONCTBOM.

MpumevyaHune 2— He npeanonaraercs, YTo BbllleykazaHHOEe MOXHO ByAeT yCTaHOBUTb 6€3 A0CTyna K NosHbIM
uepTexam KOHCTPYKUUM HeSIMHERHbIX NCTOUYHUKOB 3IHEpruu.

12.6 TNpocToe obopynoBaHue

MpocToe o6opyaoBaHue, Ucnonb3yemoe B MckpobesonacHoi cucteme, [O/IKHO COOTBETCTBOBATb Tpe-
6oBaHMAM K npocTtomy ob6opygoBaHuto FOCT 31610.11 n AOMXKHO O6biTb NAEHTUULNPOBAHO B TEXHUYECKOM
onMcaHMM cuctembl Kak Nnpoctoe obopypoBaHue.
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PurcyHok 1 — Cxema OueHKU CUCTEMBI

12.7 OueHKa eMKOCTU, NHAYKTUBHOCTU U OTHOWweHuna L/R kabens

12.7.1 O6wWme NonoxeHunsa

Cymma Bcex Cjun CcposmkHa 6biTb MeHbwe unu pasHa CO.

Cymma Bcex L, n Lc gosmxHa 6bITb MeHbWwe nnnm pasHa LO. B kayecTBe anbTepHaTUBbl, €CIM OTHOLWEHNEe
LJ RguctoyHuka aHeprum 6onbwe, yem LIRC T0 LQMOXHO He yunTbiBaTh.

3HauyeHus CO u /0, BO3MOXHO, noTpebyeTcsa nepecyuTaTb, OCHOBbiBasAcb Ha 12.7.4. 3HayeHue LJ RO
BO3MOXHO, NoTpebyeTca nepecuntaTb, OCHOBbIBaACb Ha 12.7.5.

12.7.2 Heyka3aHHble napameTpbl

Ecnn ykasaHue napameTpoB ucKpobesonacHOCTW AN1A 3/emeHTa ob6opypoBaHus He BkawyaeT C,, TO
MOXHO cuYMTaTb, YTO 3HauyeHne Cj paBHO Hy/IO.

Ecnn ykaszaHue napameTpoB uMcKkpob6esonacHOCTW ANA 3emeHTa obopyaoBaHMA He Bkaw4vaeT Lj, TO
MOXHO CYMTaTb, YTO 3Ha4YeHne Lj paBHO Hy/I0.

12.7.3 PerynnpoBKa BbIXO4HbIX NapamMeTpoB A/1F YPOBHA BuAa B3pbiBO3alWUTbI

Ecnn obopynoBaHne ¢ ypoBHEM BuAa B3pbiBO3alUTbl «ia» UAM «ib» ncnonb3lyerca B cucteme, Tpebdyto-
e ypoBHS BuAa B3pPbIBO3alMThl «YPOBHSA BUAA B3PbIBO3aLWUThl «iC», N3MeHeHne KoapuumeHta 6esonac-
HocTm ¢ 1,5 go 1,0 MOXeT KOHCEPBATUBHO NMPUMEHATLCA NYyTEM YMHOXEHWUSA BbIXOAHbIX NapaMmeTpoB WCKPO-
6e3onacHocTn CQ LQu LJ RgHa gBa.
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12.7.4 BnnaHue COBOKYMHOV coCcpefoTOUYEHHOW eMKOCTU U MHAYKTUBHOCTH

Ecnn cymma 3HauvyeHuii C, Bcex yCcTpoiicTB npeBbiwaeT 1% oT 3HayeHusa CO B uenun, a cymma 3HadyeHuin L
BCEX YCTpPOICTB npeBbiwaeT 1 % oT 3HayeHusa LO B uenu, gonyctumbie 3HayeHuss CO u LO uenn fonxHbl 6bITb
onpegeneHbl 0O4HUM U3 CNeAyOLWUX METOAOB:

a) yMeHblleHne o60ux napameTpoB BABOe, nNpu 3Tom CO Lenu AONOJTHAUTENIBHO OrpaHMYNBaETCAa MaKCcu-
Mymom B 1 mk® anga rpynn I wu lll u nogrpynn A, B n B 600 H® gna nogrpynnel IC.

Ecnu cuctema nutaeTtca OoT O4HOMO MCTOYHMKA MUTAHUSA C YKa3aHHbIMW AONYCTUMbIMU 3HAYEHUAMU Napbl
CO nntoc LO, TO 3T 3HAaYeHUA He [0/KHbl ObITb MeHbwe cymmbl Bcex Cj natwc Cc u cymmbl Bcex L, nnwc /¢ B
cucTeme;

b) ucnbiTaHMe KOMOGMHaUUM Ha uckpobesonacHocTb B cooTBeTcTBUM ¢ FTOCT 31610.11;

Cc) ucnonb3oBaHue Kpuebix B C.7.

MpumevyaHune — Ecnmcuctema cCoOaepXuT Kak COCpeA0TOYEHHbIE EMKOCTU, Tak U COCPEAOTOUYEHHbIe UHAYKTUB-
HOCTK, UX B3aMMOJeNCTBNE MOXET YBEIMUYNTb PUCK BOSHUKHOBEHWSA UCKP, CMOCOGHbIX Bbl3BaTh BOCN/aMeHeHne. 3Ta npo-
6nema peluaeTcs orpaHN4YeHVeM WHAYKTUBHOCTK U eMKOCTW YCTPOCTB, @ He pacnpejesieHHbIMU napameTpamu kabens.

12.7.5 OnpepgeneHune L/IR

Mcnonb3oBaHne napameTtpa L/R paspeweHO TO/NbKO B TOM Cfly4yae, ecium cymma 3HauyeHuin Cj Bcex
YCTPOWCTB MeHblWe uan pasHa 1 % ot CO.

Ecnn cymma Bcex 3HauyeHui L, Bcex ycTpoOncTB MeHbwe unm paBHa 1 % ot LO, TO pa3peweHHOe cooT-
HoweHne LGRCkabens cuntaetTcsa 3KBMBANIEHTHbIM COOTHOWeEHUto LJ RO ncTouyHnka (MCTOYHMKOB) NUTaAHUSA.

Ecnn cymma 3HauyeHuli LmBcex ycTpoicTB npesBbiwaeTt 1 % ot /0 un cuctema nutaeTca OoT OLHOTO NUHENR-
HOr0 WCTOYHUKA, & YCTPOWCTBO UMeEeT YeTKO onpefesieHHble WHAYKTUBHOCTb W CONPOTUB/IEHWE, NOATBEPX-
JeHHble fOoKyMeHTauuen nam KOHCTpyKuuei, To Na onpegeneHns NPpMMEHUMOro oTHoweHns LARCunn gnsa
yBENNYEHUSA [ONYCTUMON UHAYKTUBHOCTU Kabensa / c MOXeT MCNO0/b30BaTbCA NOAXO0A, ONUCAHHbIA B NpUoxXe-
Huu D.

Ons cuctem ¢ 6onee 4yeM OAHUM WCTOYHWMKOM NUTAHUA, rge cymma 3HayeHuin L| Bcex ycTpoiicTB npe-
BbiwaeT 1 % OT coBOKYNHOro LQBCEX UCTOYHMKOB, HENMb3A oNpeaennTb oTHoweHne LJ RQ n kabenb A0O/MKEH
cooTBeTCcTBOBaThL npegeny Lc.

Ecnu cuctema mmeeTt OAWH NMUHENHbI WCTOYHUK NUTAHWUS W YeTKO onpefefieHHble WHAYKTUBHOCTbL W CO-
NpoTMBNEHME, NMOATBEPXKAEHHbIE AOKYMEHTaUunelh UnuM KOHCTpyKuuen, 6e3onacHOCTb UHAYKTUBHbIX napame-
TPOB CUCTEMbI MOXET ObITb NOATBEPXAEHA NOAXOA0OM, ONUCAHHBLIM B NPUIOXEHUN D.

12.8 MoBpexaeHnsa B kabensax ¢ HECKONMbKUMU LeNsMu

B 3aBucumocTn OT Tuna kabens, onpepesieHHOro cornacHo 9.5, npumeHAemMoro B Uckpob6esonacHbIX
cucrtemax, Heo6Xo4AMMO y4YuTbiBaTb Crefyloliee:

- onAa kabenel Tuna A n Tuna B — HuKakne NoBpexAeHUa Mexay LensamMmu He yuyuTblBalT; U

- onAa kabenel tMna C — noBpexXAeHUs, BkAYawlWme A0 ABYX KOPOTKMX 3aMblKaHWA Mexay npoBoO-
OH/KAMW M OOHOBPEMEHHO [0 YeTbipex pa3mblkaHWl NPOBOAHMKOB, co3falle Hanbonee HebnaronpuaTHbIE
yCnoBus, AOMXHbl OLEHMBaATbCA Ha cooTBeTcTBUEe TpeboBaHuAM FTOCT 31610.11 K NCKPOBOMY M TEN/IOBOMY
BOCM/1IAMEHEHMUIO.

12.9 TunoBble NPOBEPKU U TUNOBbIE UCMbITAHUSA

Ecnu ansa noateepxaeHus nckpobesonacHocTu TpebyeTca nposefieHne TUMOBbLIX MPOBEPOK WUAW TUNO-
BbIX MCNbITAHWIA, TO HEOBXOAMMO NPUMEHATbL MeToabl, onpefeneHHble B FTOCT 31610.11.

13 TMpeponpenesieHHbIe CUCTEMBI

Cuctema n BCce ee OTAesbHble YCTpOlCcTBa MOryT 6bITb NpeAonpeaeseHbl U NpeABapuTeNbHO OLEHEHbI
Takum o06pas3om, 4To6bl coeANHEHNe OTAENbHbIX YCTPOUCTB 1 Kabeneil 66110 4OCTATOYHO XOPOLWO M3BECTHO. B
Takom cnyyae Tpeb6oBaHUA HaCTOSILWEro cTtaHfapTa K OLeHKe MOryT 6biTb ynpouweHbl. OgHON U3 Takux npepo-
npefesieHHbIXx cuctem asnaerca cucrtema FISCO. OueHka cuctembl FISCO npuBepeHa B npunoxeHun G.

MpumevyaHne — [pyrum npMMepoM npenonpesesieHHOR cucTemMbl SBAseTCA 2-NpoBoAHas MckpobesonacHas
cuctema Ethernet (2-WISE), koTopas pa3pabaTtbiBaeTcs B COOTBETCTBUM C [2].
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MpunoxeHve A
(cnpaBo4Hoe)

OueHka NpocTon MckpobesonacHoOW cucTembl

BO/IbLWMHCTBO UCKpPOBe3onacHbIX CUCTEM — MPOCTbIE CUCTEMBI, coepXkallme OANH UCTOYHWUK NMUTaHNS B CBA3AHHOM
o6opyaoBaHMKn, NOAKIIOYEHHOM K O4HOMY YCTAHOB/IEHHOMY Ha MecTe 3aKcnyataumm nckpobesonacHoMy 060pyA0BaHUIo.
B HacToseM NpunoxeHun AN NOSACHEHMA MeToAa aHanunsa MCcnofib3oBaHa kOMOMHaUUSA TemnepaTypHOro gatymka u uc-
Kpo6e3onacHoro nHTepdeiica, NpUBEAEHHbLIX B NpUIoXeHun E.

Mpexae Bcero Heo6Xo0AMMO YCTaHOBUTb AaHHble O 6€e30MacHOCTU ABYX YCTPOWCTB B UenuW. 3T AaHHble nydlle
B3ATb M3 KONWUW cepTudImKaTta, MHCTPYKUUA UAN KOHTPOIbHOTO YepTexa, KOTopble AO/MKHbI ObiTh AOCTYNHbI pa3padboTyunky
cuUCTeMbl. B yacTHOCTW, NPU NPOEKTUPOBAHUN CUCTEMBI AO/DKHbI OblTb YUYTEHbI N06LIE CreluasnbHble YCN0BUA NMPUMEHE-
HUA. WHdopmauma, KoTopyto cnefyeTt nepeHecT B TEXHUYECKOe OnucaHue CUCTEMbI, onpefenserca HeobXoAuMOCTbIo
4eTKoro 060CHOBAHMA OLEHKM CUCTEMbl, MU JO/KHA OblTb OTHOCUTENIbHO NPOCTONM ANS CO34aHUs yYepTexa KOHKPETHOW
YCTaHOBK/ Ha OCHOBaHUWM AOCTYNHOI pa3paboTymky CUCTEMbI JOKYMEHTOB.

COBMECTUMOCTb ABYX YCTPOICTB yCTaHaBMBAOT CpaBHEHWEM AaHHbIX ANS KaXA0ro yctpoicTea. Mopagok Takow
OLLEHKM CrefyoLwuii:

a) cpaBHMBalOT noArpynnbl 060opynoBaHnsa. Ecnn OHW pasHble, TO MOArPynna cUcTembl onpeaensercs HaumeHee
4yyBCTBMTENbHON MOArpynnoi. Hanpumep, ecnu ogHO YCTPOKCTBO OTHOCMTCA K nogarpynne [MC, a gpyroe — Kk nogrpynne
MB, TO BCA cuctemMa oTHOcuTCS K nogrpynne MB. O6bIYHO MCTOYHMK NUTaHUSA, cepTUULUPOBaHHbIN kak MC, umeeT gony-
CTUMble BbIXogHble napameTpbl (LO, COwu LGRO) ans nogrpynn MB u MA Ecnin npuMeHstoTcA 60/1ee BbICOKME 3HAYEHMSA, TO
3TV napamMeTpbl UCNONbL3YIOTCA ANA OnpefeneHns NoArpynnbl CUCTEMbI;

b) cpaBHMBAKT YPOBHU BMAA B3PbIBO3AWMUTLI «i». ECAM OHW pasHble, TO cucteMa NpUHUMAaeT camblii HU3KWI ypo-
BEHb BMAA B3PbIBO3ALUNTBI «i» AN1A 3TUX ABYX YCTPOWCTB. M03TOMy, €cnM OAHO YCTPOWCTBO OTHOCUTCA K YPOBHIO BuUAa
B3PbIBO3aLLMTbI «ia», a Apyroe — K ypOBHIO B3pbIBO3aWNTbI «ib», TO 1 BCA cuctema OTHOCUTCA K YPOBHIO BUAA B3pbliBO3a-
WmnThl «ib». NcTouHMK nuTaHnsa, cepTuMLuMpoBaHHbIA C ypoOBHEM BMAA B3pbIBO3aLUTLI «ib», MOXeET umeTb napameTpsl,
JonycTumble 4719 NPUMEHEHNA B LenaxX YPOBHA BUAa B3pbIBO3aLMTbl «ic». EC/M npu NpoekTMpoBaHUn CUCTEMbI UCMOJIb-
3yI0T 3TN 6osiee BbICOKME 3HAYEHUS, CUCTEMY OTHOCAT K YPOBHIO BMAA B3PbIBO3ALLMUTLI «iC»;

C) onpeaensoT TeMmnepaTypHblli klacc MckpobesonacHoro 060pyAoBaHus, ycTaHaBIMBaeMOro BO B3pbIBOONACHOM
30He. TemMnepaTypHbIA KNacc yCTPOMCTBa MOXET ObiTb pasHbIM A1 pa3HbIX YCN0BUIA NpUMeHeHns (0ObIYHO An1A pa3Hoii
Temnepartypbl okpyxatouei cpegbl v L, Xu P{), n Heo6xoanmo Bbi6GpaThb 1 3anvucaTb COOTBETCTBYOLWMIA knacc. CnegyeT
NMOMHUTb, YTO TeMNepaTypHbIA Knacc nMeeT o6opyaoBaHue, a He cucTema;

d) 3anucbiBalOT AONYCTUMbIA AMana3oH TeMnepaTypbl OKpyXxatoLlel cpefbl KaXxaoro ycTponcTea,;

€) CcpaBHMBAIOT BbIXOAHbIE NapamMeTpbl UCTOYHMKA NUTaHua — HanpsxeHne UQ Tok /0 n mowHocTb PO ¢ BXOAHbIMYU
napameTpamu yctpoiictea L, /, n Pv BbixogHble napamMeTpbl He AO/DKHbI NpeBbilaTb COOTBETCTBYOLIME BXOAHbIE napa-
MeTpbl. ViHorga 6e3onacHOCTb MOJSIEBOrO YCTPONCTBA NOIHOCTLIO onpe/esnieHa To/IbKO OAHMM M3 3TUX NapameTpos. B aTom
c/lyyae HeykasaHHble napameTpbl He MMET 3HaYeHuns,

f) onpegensatoT gonyctumble napameTpbl kabensa cornacHo 12.7,

4) ybexgarlTcs, 4To CTeneHb M305AUMM OT 3eMAN NpuemnemMa uamM TpeboBaHUA K 3a3eM/IEHUI0 CUCTEMbl BbIMNOJI-
HEHbI.

Ecnu BCce 3TM KpUTEpUW BbINOJIHEHbI, TO COBMECTMMOCTb ABYX YCTPOMCTB yCTaHOB/EHA. YA006HbI cnocob 3anucu
pe3ynbTaToB OLEHKM — cOocTaB/fieHne Tabnuubl. B cnegytowem npumepe (cM. Tabnuuy A.1) ncnosib30BaHbl 3HaYeHUs U3
TUMOBOrO YepTexa cucTemMbl (CM. pucyHok E.1) 1 BbINONHEHO cpaBHEHWe UckpobesonacHOro nHTepdelica u gatunka Tem-
nepatypsl.

Tab6nuya Al — OueHka NPOCTON CUCTEMbI

VckpobesonacHsblii

oT1an oueHkn MapameTp NCTOUHUK TATAHMS [aTunk TemnepaTypbl Cuctema
a) Moarpynna o6opynosaHus MC MC MC
b) YpoBeHb BuAa B3pbiBO3AWMNThI Lenu ia ia ia
c) TemnepatypHas knaccudumkauns He npumeHseTcs T4
o Ot MuHyc 20 °C OT muHyc 40 °C

d) Temnepatypa okpyxallLiein cpefbl 110 nAtoc 60 °C 110 nAtoc 80 °C
e) CpaBHeHve napameTpoB

HanpsxeHne uo=28B LL=30B Y
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OkoHuyaHue Tabnuubl A. 1

JTan oueHkn
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a)

MapameTp

Tok

MoLlHoCTb

MapameTpbl kabens

EmMKOCTb

WHAYKTUBHOCTb

OTHoweHne L/R

3asemsieHue

MckpobesonacHblii
WCTOYHWK MUTaHNS

/0= 93 MA

PO - 650 mBT

C0 =83 HP
Lg=4,2 MIH

LgdRq= 54 MKIH/OM

M3onuposaH

Jatunk Temnepatypsbl

fj = 120 mA

Pi=1BT1

Cj =3 Ho
Lj = 10 mkI'H

M3onuposaH

Cuctema

\%

Cc < 80 HO
Lc<4,19 MM

Lc/Rc< 54
MK H/Om

M3onupoBaHa
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MpunoxeHve B
(cnpaBo4Hoe)

OueHka ueneii, cogepxawmnx 6osee 04HOr0 UCTOYHUKA NMUTAHUSA

Takoil aHanu3 NpMMEeHWM TOMbKO B C/lyyae, ecnv paccMmaTpuBaeMble UCTOYHUKM MUTaHUA UMEIOT NINHENHbIA BbIXOA,
C Pe3nNCTVBHbIM OrpaHuyeHneM. AHann3 He NPUMEHAETCHA K UCTOYHMKAM NUTaHus, UCNOMb3YILWNM apyrne hopMbl orpa-
HUYEHMA TOKa.

B F'OCT IEC 60079-14 onucaHa ynpoweHHasi npouegypa onpefesieHnss MakCMMasbHbIX 3HAYEHW HanpshkeHus
N TOKa cucTeMbl B McKpobesonacHbix Lensx ¢ 6onee, 4em OAHMM CBSi3aHHbIM 060pyAOBaHWEM C NNHEWHbIMU XapakTe-
pyCTUKaMM TOKa W HanpshXeHus, No3Bofsiowas nonyyuntb pesynbTaTbl C 3aBbllEHWEM MOrPeLIHOCTENR, rapaHTupylowme
6e30nacHylo yCTaHOBKY, KOTOPas MOXET NPUMEHATLCA B KAYeCTBe ajibTepHaTVBbl METOAY, PACCMOTPEHHOMY B HacTosLwem
NPUIOKEHNN.

Ecnv npumeHstoT 60nee 04HOr0 UCTOYHUKA NUTaHWSA, U NOACOEANHEHNSA BbINOHEHbI B KOHTPO/IMPYEMbIX YC/TOBUSAX
ansa obecneyeHns afekBaTHOIO pasfenieHns U MexaHU4eckoin yctonumeocTu B cooTBeTcTBuM ¢ TOCT 31610.11, Torga
paccMaTpuBaloT Takyld HEUCNPaBHOCTb COEAWHEHWUI, MpU KOTOPON MPOMCXOAUT pasMblkaHWe WM KOPOTKOE 3aMblKaHue
Lenun, HO He M3MeHeHne MOSIAPHOCTM COeAVHEHU UM Nepexos OT NocnefoBaTelbHOr0 NOAKIYEHNA K NapanienibHoMy
UAM OT napannenbHoro NoAKMYeHns K nocnegoBatesibHOMy. CoeAVHEHUSs, BbIMOSIHEHHbIE BHYTPWU CTOMKM WMAW NaHenw,
YCTaHOB/IEHHON B MOMELLEHUN C HEOBGXOANMBIMU CPeACTBAMU A1 KOHTPO/A KayecTBa W UCMbITaHWs, — NpuMep Heobxo-
AVMOI CTeneHn LesoCTHOCTY.

Ha pucyHke B.1 nokasaHO cTaHAapTHOe nocnefoBartesibHOe nogkatyerve. MNpu TakoM NOAKNIOYEHUN HanpshxeHue
pa3oMkHyTOl uenn UO paBHO L/1 + U2, HO BO3MOXHOCTb TOr0, YTO HamnpshKeHue MOXeT 6biTb paBHO L/1- U2, He paccma-
TpuBaeTcs. Mpn oueHke 6€30NacHOCTU CMCTEMbI pacCMaTpUBAKTCA TpU 3HAYeHusa HanpskeHus UT, U2 n UQ= (/, + U2n
COOTBETCTBYHLUME UM 3HAYEHNS Toka /1 wn /2 n 06wmii TOK

LU +n2
/71 + R2

Be3onacHOCTb KaXAoW U3 TpexX 3KBMBANIEHTHbIX Lenei oueHMBalT C NpuMeHeHnem Tabnuubl, nokasbiBaloLlleh fo-
NyCTUMbIlA TOK KOPOTKOrO 3aMblKaHWS1 B 3aBMCMMOCTM OT HanpshkeHus u rpynnbl o6opygosadms no NOCT 31610.11. 3Ha-
yeHus /0 nnm no Bbibopy LORO 1 CO ycTaHaBNUBAKT A1 KaXAO0N Lenu, 1 3HaYeHne, cosgarllee Hanbonee Hebnaronpu-
ATHbIE YCNOBUSA, AO/MKHO OblTb MCNONB30BAHO A/19 COOTBETCTBYIOLLEN 3KBMBASIEHTHON LEenn.

[na uenei ypoBHel BuAa B3pbIBO3AWMUTBLI «ia» U «ib» Ans onpegenieHns 3TUX 3HAYeHWit B NOObIX YCNOBUAX He-
06X0AMMO UCMONb30BaTh KO3hMUuMeHT 6e3onacHocTM 1,5. Ana ueneli ypoBHA BMAA B3PbIBO3ALLUTbI «iC» AOCTATOUYHO
ncnosib3oBatb KoadduumeHT 6esonacHocty 1,0.

Mpy CNoXeHUN HanpsHXeHUn AByxX Lenei eMKoCTb onpegensieTca no o6begmHeHHoNM Lenn. OgHako, MHAYKTUBHOCTb
W, ecnM NPUMEHMMO, COOoTHoLwweHne LO/ RO onpeaenstoT No O4HON U3 OTAeNbHbIX Lenel, co3gatoleli Hanbonee Hebnaro-
NPUATHBbIE YC/I0BUSA, paccMaTpuBaeMbiX pasfenbHo. MUHMManbHas WHAYKTUBHOCTb He BCerga coBnajaeTt C Makcumalsb-
HbIM TOKOM B Llenu, n MUHUManbHoe oTHoweHue LO/ RO, ecnim OHO McCnosb3yeTcs, He Bcerga coBnafjaeT ¢ MUHUMasIbHOM
WUHAOYKTUBHOCTBIO.

OnpefensoT CornacoBaHHY0 MOLHOCTb OT KaX/oi 3KBMBANEHTHON uenu. CornacoBaHHas MOLHOCTb KOMOWHMW-
pPOBaHHOI LEenn ABASETCAS CyMMapHbIM 3HA4YeHUEM MOLLHOCTM KaxAoW M3 Leneli TO/IbKO Npu YC0BUMW, YTO NMPUMEHSeMble
WCTOYHWKN UMEKT OANHAKOBbIN BbIXOAHON TOK.

ECnv UCTOYHWMKM NUTaHWA NoACOeAMHEHbl MapannefnlbHO, Kak nokasaHo Ha pucyHke B.2, Torga Bce Tpu 3HayeHus
cunbl Toka /1, /2wn /0 = /1+ /2 fOo/MKHBI paccMaTpmBaTbCs BMecTe C COOTBETCTBYOLWMMMN 3HAYEHMAMY HanpshkeHusa L, U2 u:

L, R2+U2R1

0= R\+R2

Be3onacHOCTb KaxAol M3 Tpex 3KBMBANIEHTHbIX Leneli He06X04MMO OUEeHMBATb C NPUMEHEHUEM Tabnuubl, Noka-
3biBalOLEl AONYCTUMbIA TOK KOPOTKOTO 3aMblkaHWsi, COOTBETCTBYHOLLMI HanpshXeHuto u rpynne obopygosaHus no FOCT
31610.11. 3HauyeHusa LO, uan no Bbibopy LO/RO 1 CO, 4O/MKHbI ObiTb YCTAHOBMEHbI AN KaXKAO0W LEnU, U 3HaYeHne, cosga-
owee Hanbosiee HebNaronpuATHbIE YCAOBUSA, O/MKHO ObITb UCNOL30BAHO A/1 COOTBETCTBYIOLLEN 3KBMBAIEHTHOW Lenw.
Takxe onpefensoT COrnacoBaHHy MOLLHOCTb OT KaXAOl W3 Tpex 3KBMBANEHTHbIX uLeneil. CornacoBaHHas MOLLHOCTb
KOMOWHUPOBAHHON Lienu ABASeTCA CyMMapHbIM 3HayeHneM MOLLHOCTM BCeX Lenel npy yCnoBuu, YTO UCTOUHWUKU UMEIT
0[lMHaKOBOE BbIXOAHOE HarnpshKeHue.

Ecnu gBa MCTOYHMKA NUTAHUSI NOLK/OYEHbI K OAHON W TOW Xe MCKPpOo6e30onacHoin uenu, u nx NoAcoeanHeHne He
onpejesieHo, kak nokasaHo Ha pucyHke B.3, TO cywecTByeT BO3MOXHOCTb NOAK/THOYEHUS 3TUX UCTOYHMKOB NUTAHUSA Kak
nocnefoBartesibHO, Tak U napannenbHo. B AaHHbIX 06CTOATENBCTBAX BCE BO3MOXHbIE 3KBUBA/IEHTHbIE Lienn AO/MKHbI ObITb
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OL|EHEHbI C UCMOMb30BaHWeM 06enx npoueayp. 4ns onpefeneHns LenocTHOCTU UCKPO6Ee30nacHoi CUCTEMbI UCMOMb3YT
Hanbonee He6naronpUATHbIE BbIXOAHbIE NapameTpbl U 3KBUBASIEHTHbIE LIENN.

B cocTaB 060pyA0BaHNA MOXET BXOAUTb UCTOYHUK MUTAHWS, B pe3y/ibTaTe Yero nosiBAsioTCS BbIXOAHbIE NapameTpbl
060pyfoBaHNsA, HaNpUMep BHYTPeHHUX GaTapeii. B aTOM criyyae oueHKa CUCTeMbl [0/KHA BKIoUYaTb B ce6sl OLEHKY KOM-
6VHaLMN AAHHOTO UCTOYHMKA NUTAHMS C 06LIM UCTOYHUKOM MUTaHWUSA B CBSI3aHHOM 060pYAOBaHUM, @ TakkKe U3MEHeHue
NoAcoeANHEHNSI 3-3a BO3MOXHOIO MOBPEXAEHNS BHELLHEN NPOBOAKM.

Mocne onpefeneHns NpeacTaBUTENbHbLIX 3KBUBAJIEHTHbLIX Lienei 40MyCcKaeTcsl UCMOo/Ib30BaTb UX Kak MMeloLlme
OAMH MCTOYHUK NUTaHMSI N UCMO/Mb30BaTb NpoLeaypy, KoTopask pacCMOTPeHa B MPUIOXEHUU A, ANs YCTaHOB/EHUS! TOTO,
ABNAETCA M 6e30MacHOCTb CUCTEMbI B LEE/IOM NPUEMIEMOIA.

Ecnn nogxnioyeHbl ABa WM 60/1€€ UCTOYHMKOB MUTAHUA C PasHbIMU BbIXOAHLIMW HaMPSHXKEHUSIMW, CYMMAapHbIi
YPaBHUTE/bHBIV TOK MOXET Bbl3biBaTb AOMNOMIHUTENILHOE pPaccesiHue B CXeMax perympoBaHusi. ECim B LensiX UCMosb3y-
eTca TPagULUMOHHOE PEe3UCTUBHOE OrpaHuyeHue Toka, TO CUATAEeTCs, 4YTO AONOSHUTE/NIbHOE paccevBaHue He HapywaeT
MCKP06e30MacHoCTb.

BbIxogHble
napamMeTpbl
U, C1
4 y
Rj LARA
u2 c2
h L2
R2 L2R2
PucyHok B.1 — lMocneposartenibHO NMOAK/IHOYEHHbIE UCTOYHUKM NMUTAHUA
BbIxoaHble
napameTpbl
Li C1
Takke NoA/IeXUT OLEHKe o-
4 Y
U\R2 + U2R\

1 ne~ 1?1+ r2 R\ L/\/R]
u2 c2

u2 12

4 =7 +h

h L2
R2 FAR2

PucyHok B.2 — lMapannesibHO NoAkKOYEeHHble UCTOYHUKM NUTaHUSA
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B3pbiBOONacHas 30Ha HeB3pbiBOONacHas 30Ha
VckpobesonacHoe o6opyaoBaHue CssizaHHOe 060pyaoBaHue
1
L
h
MocneposatensHoe
nogxnoyeHne RA
4>- L +n2
n, +n2
0 R1+R2
2 n2
h
MapannensHoe
noakoUeHne r2
L-L +U
UMR2 + U2R\

U~ A, +R2

1— WCTOYHMK NUTAHUA 1, 2 — WUCTOYHUK NUTaHUA 2

PucyHok B.3 — lMpoun3Bo/ibHO MOAK/THOYEHHbIE UCTOYHUKM MUTaHUSA

cl

LAR]

c2

L2

12r:
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MpunoxeHve C
(cnpaBo4HOE)

CoeAnHEHUE NINHENHbIX N HEMMHEWHbIX UCKpo6e3onacHbIX uenen

C.1 O6wwme TpeboBaHus

B faHHOM npunoxeHnn faHo A0NOJHUTENIbHOE PYKOBOACTBO MO OLeHKe MCKPO6e30nacHOCTU CUCTEM, COAepXaLLmX
KaK fiMHeliHble, Tak U He/IMHelHble Lenu, BK/IYas cnocobbl oueHKn 6e3onacHocTu. MNpefcTasrieHHas 34ecb npoueaypa
npumMmeHnMa Ans 30Hbl knacca 1 v gna noarpynn o6opygosanus MC n VB 6e3 He06X0AMMOCTY UCMbITAHUS HA UCKPOBOE
BOCM/IaMeHeHue.

C.2 OueHKa BbIXOAHbIX XapakTepUCcTUK MCTOYHNKOB NMUTaHUA

Ha nepsBom 3Tane Heo6X04NMO YCTaHOBUTL penpe3eHTaTUBHYI0 XapakTepUCTUKY BbIXOLHOIO TOKa/HaNpPsXeHnsa ans
KaXAoro U3 MCTOYHMKOB NUTaAHUSA B YC/IOBUAX HeucrnpasHoOCTU, Kak onpegesieHo B FTOCT 31610.11. OHM MOryT B 3Ha4u-
TeNbHOU CTeneHn OTK/IOHATLCS OT 3KCMyaTalMOHHOW XapakTepuUCcTUK.

MICTOUYHMKM NMTaHMSA 06bIYHO OTHOCATCHA K O4HOMY U3 TpeX TUMNOB BbIXOAHOW Lenu:

a) JlnHelHasa xapakTepucTuka

BbIx04bl C PE3UCTUBHLIM OFpPaHMYEHMEM U NIMHEHON XapakTepUCTUKOM, Kak nmokasaHo Ha pucyHke C.la). B atom
cnyvae:

Mmax = 0.25i;0 x/0;

b) TpaneuneBngHas xapakTepucTvka

TpaneuneBnaHaa BbIXOA4HAs XapaKTepucTuka, kak nokasaHo Ha pucyHke C.1b), 06bI4HO € dhmKcaumen HanpsxxeHus
Ha BbIXxoAe. VICTOYHWK C TpaneuneBnaHOM xapakTepmucTnkoin (pucyHok C.1b)) coCTOUT M3 UCTOYHMKA HanpshKeHusl, conpo-
TUBNEHUA W [OMNOJHUTESbHbIX KOMMOHEHTOB OrPaHNYEHNA HaNpPsKeHUsa (Hanpumep, CTabUIUTPOHOB WAN MEPEMbIYKN) Ha
BbIXOAHbIX KleMMax. B aTom cnyvae:

Pmax = °-25 UQ x 'o (4ns Uo > °>5 x Uq)' nan
ptax = Y4, «(UQ- UO)R (ana n0<0,5 x UQ);

c) MpsamoyronbHaa xapakTepucTuka

MpsMoyrosibHas BbIXOAHAS XapakTepucTuKa, Kak nokasaHo Ha pucyHke C.1c, 06bIYHO BK/IOYAET OrpaHuyeHne Toka,
KOHTPO/IMpyemMoe MoJslynpoBOgHUKOM. B aTom cryyae:

Ha npakTuke BbIXxoAHas xapakTepucTuka yCTpoincTsa MOXeT 6blTb 60/1ee CNoXHON. Hanpumep, 6atapes, ocHaLleH-
Hasl BHeLUHVM TOKOOrpaHW4MBaloLWmMM Pe3ncTopoM, He UMeeT NOCTOAHHOTO BHYTPEHHEro COMPOTUBIIEHUS, U €ro UCXOAHOe
HanpskeHne M3MeHsieTCs B 3aBMCMMOCTW OT CTeneHu 3apsaga. [nsa ynpoweHus aHanu3a Takue CxXeMbl NpeAcTaB/ieHbl
6nvxaiiwei K HAM 60/1ee NPOCTON 3KBMBA/IEHTHOWM CXEeMOl, KOTOpas He B MeHbLUel cTeneHn cnocobHa Bbi3bliBaTb BOCM/a-
MeHeHVe, YeM peasibHas cxema. B npueefieHHOM Bbille cnyvae 6aTapeun aTo 6yAeT NnHelHas uenb (pucyHok C.1a)) ¢ U0
B Ka4yeCcTBe NUKOBOro HanpshKeHMs pa3oMKHYTON uenu (Hanpumep, kak onpegeneHo gnsa tuna 6atapen 8 FTOCT 31610.0) n
R B KauecTBe BHELUHEro COMPOTUBIIEHUS.

[nsa onpefeneHns xapakTepuUCTUKW BbIXOAHOIO HaMNpsKeHUA/ToKa 3TUX YNPOLeHHbIX uenei TpebytTca asa wuam
Tp¥ napameTpa, kak nokasaHo B Tabnuue C.1.

Ta6nuua C.1 — MapameTpbl, HEO6X0AUMbIE /1 ONUCAHUA BbIXOAHO XapaKTepucTMKM

XapakrepucTuka Heobxogumble napameTpsl
Nnnelinas,pucyHok C.1la) uo, /0unn U0, R
TpaneuunesugHas, pucyHok C.1b) U0, UQ, R uan U0, R, /0 unn UO, UQ, /0

MpsamoyronbHas, pucyHok C.1c) 4 o
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a) — JIHeliHble XapaKTepuUCTUKM

b) — TpaneuveBuaHble XapakTepucTukm

n

4-0

¢) — MpAMOYrofibHble XapakTepucTuku
PucyHok C.1 — OKBMBaA/IEHTHbIE LNy 1 BbIXOAHbIE XapaKTEPUCTUKN PE3UCTUBHbLIX Lienei

Ona uenein oueHkn 1/0 n /0 — 370 MakCHMasibHble 3HAYEHWS, KOTOPble MOTYT BO3HWKHYTb B YC/IOBMAX OTKasa, kak
onpegeneHo B FOCT 31610.11. B 601bLUNHCTBE C/lyyaeB OHM ByAyT ykasaHbl B cepTuduKkaTe yCTPOMNCTBA, MHCTPYKLUUAX
WM KOHTPONBHOM YepTexe. Takke 06bI4HO yKa3blBaeTCsad MakCMMasibHas MOLLHOCTb B YCTAHOBMBLUEMCS PeXVMe B YC/0-
BMAX OTkasa, PQ Ecnu B cepTudinkate HeT faHHbIX, 3HAYeHUs crefyeT nosyuntb y Npov3BoauTeNns ycTponcTea.

YacTto no aTvM 3HAaYeHUsIM MOXHO CAenaTb BbiBOAbI O TUMNE XapakTepucTuky, a Takke paccuntaTb TpeTUil napameTp
4Ns TpaneuenanbHoro BbIXoAa.

Mpumep (MakcuMasnbHble 3HaYeHus):

uo= 12,5 B,
lo=0,1A,
PO = 313 wmBrT.

MockonbKy 3HayeHne PO paBHO OfHOI YeTBEPTOI NPOU3BEAEHNSA HAMPSHKEHUA PA3OMKHYTOW LLenu 1 Toka KOpOTKOro
3aMblKaHWs, MOXHO cfienaTb BblBOJ, YTO 3TO NPUMeEp NIMHEHOW XapakTepucTukm (pucyHok C. 1a).
Mpumep (MakcumasnbHble 3HaYeHUs):

U0 =20,5 B,
1o
/0 =35 MA,
PO =718 wmBr,

roe PO — 370 npov3BefeHne HanpskeHUst MakCUMasibHOTO BbIXOAHOMO HanpshKeHWs U MakCUMasnbHOro BbIXOLHOMO TOKa,
TO €CTb 3TO MPUMEpP NMPSIMOYrobHON XapakTepucTuku (pucyHok C. 1c).
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B HeKOTOpbIX CyYasix 3HAYEHUS MOLLHOCTM, TOKa M HaNpPsHKEHUSI HE COOTBETCTBYIOT YKa3aHHbIM Bbille, NOTOMY UTO
3HAYEeHME MOLLHOCTM yKa3aHo A1l YCTaHOBUBLUMXCSI YCNOBUIA (TENMoBol OLEeHKK), a 3HavYeHus Toka /0 n HanpsbkeHus UQ
JaHbl NS AMHAMUYECKUX YCNOBUIA (MCKPOBOrO BOCM/1aMeHeHust). Korga ecTb COMHeHMsi, He06X0AUMMO NPOBEPUTb, Kakyto
XapakTepucTuky cnefyeT NpuHATb 3a OCHOBY COEJMHEHMUS C TOUYKU 3PEHUSI UCKPOBOTO BOCM/1aMEHEHNS.

B cnyyae TpaneuueBuaHol xapakTepucTukM MHOPMaLMU B AOKYMEHTaLMN U3roToBUTENs OblBAET HEAOCTATOYHO
ANnA onpefeneHns xapakTepuUCTUKM BbIXOAHOTO TOKa/HaMpshKeHUsl, MOCKOJSIbKYy OTCYTCTBYeT TpeTuii mapameTp UQ uam R
(cm. Tabnuuy C.1).

Yka3aHue 3HaueHus R B kauecTBe AONOJIHATE/NILHOTO NapameTpa nomoraeT NPaBWU/bHO BbIMOMHUTL COEAUHEHUST UC-
Kpo6esonacHbIx Leneii. MoaTomMy 3HavyeHne R 06bIYHO NMPUBOAUTCA B AOKYMeHTaUMW M3rotoBuTens. Torga napametp UQ
(pucyHok C.1b) MOXHO BbIBECTU NO hopmysie

uQ=/0* R-
B 60/bLUIMHCTBE Cy4YaeB B fOKYMEHTaUUN M3rOTOBUTENS TakXe ykasblBaeTcs hopMa XxapakTepuCTUKM fobbiX He-
NINHEHbIX uene.
Mpumep MOXET BbIrAAETL CAeAyloWUM 06pa3om:
MakcumasbHble 3HaYeHus (TpaneuveBnHas XapakTepucTuka):
U0 = 13,7 B,
/0= 105 MA,
R =438 Owm,

PO = 1010 mBT.

JTa xapakTepucTuka npeactaeneHa Ha pucyHke C.2a); Ha pucyHke C.2b) nokasaHa Ge3onacHas, 3KBMBasIeHTHas
Lenb.

a) — BbIxoAHble xapakTepucTyku

b) — 3kBUBaNeHTHasA uenb
PucyHok C.2 — BbIXxofHble XxapakTepuUCTUKN 1N IKBMBA/IEHTHAA LieMb UCTOYHMKA C TpaneuMeBUgHON XxapakTepnCcTUKON
BbINOMHAT Cnegyowmnin pacyer:
0Q=/0* P =46 Bnu

PO = (UQ- UQ x UQIR = 1010 mMBT
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C.3 OueHka BO3MOXHOCTE COeNHEHNS 1 Pe3yIbTUPYIOLLMX BbIXOAHbIX XapaKTepucTuK

CnepyowmM LWaroM fIBNSeTCA onpefesieHne BO3MOXHOCTEN COefMHEHUS, BO3HMKAOWMWX B pesy/braTe pexumoB
OoTKasa CorflacCHO HacToslLeMy cTaHapTy.

Ecnvm KOMGWHMPOBAHHbIE WCTOYHUKU COEAMHEHbl MOCeAO0BaTeNlbHO W He CBA3aHbl, HanpuMep C 3emnei (pu-
cyHok C.3a), T0o, He3aBUCUMO OT MOJIAPHOCTMN UCTOUHMKOB, BO3MOXHO TOJIbKO C/IOXEHME HanpshkeHus. Pe3ynbTUpyoLLyto
BbIXOAHYIO XapakTepucTuky yao6HO HaxoAuTb rpaduyeckum cnoxeHvem. Takum obpas3om, AN KaXL0ro 3HaYeHus Toka
[06aBNATCA HaNPSXKEHUA OTAE/bHbIX UCTOYHMKOB. MyHKTUPHas kpusBasA Ha pucyHke C.3 nokasblBaeT pesynbTupyloLme
XapakTepucTUKM B pas/iNyHbIX ciydasx.

MakcvMarnbHble 3HaYeHUs HanpskeHWs pasomkHyToin uenu U0, oTAeNbHbIX UCTOYHMKOB NUTaHWA CKNagblBaroTCcs, U
6epeTc;| MakKCuMasibHOe 3HayeHne TOKOB KOPOTKOro 3amMblkaHuA, /0, NCTOYHUKOB NMUTaHUA.

B nocnepoBaTefibHOW cxeme, NokasaHHOl Ha pucyHke C.3b), rge umeetcs obluiee coeguHeHne 060MX UCTOYHUKOB
HanpshXKeHusa Ha Harpyske, C/loXeHne Toka MOXEeT OblTb UCKIYEHO, eC/in NONSAPHOCTb 060MX MCTOYHUKOB B NMOKa3aHHOM
3[ecb Hanpas/feHun 3ahrkcupoBaHa € TOUKU 3peHns 6e3onacHocTu (Hanpumep, AN onpefeneHHbix 6apbepoB 6e3onac-
HOCTW).

[Ns NCTOYHMKOB, KOTOPblE MOTYT U3MEHATb MOMIAPHOCTbL BO BPEMS paboThl UM B YCIOBUAX HEUCNPABHOCTU, Criefy-
eT yunTbiBaTb A0OaB/eHne kak HanpsxeHus, Tak n Toka (cM. pucyHok C.3e).

Mpn napannenbHOM pacrnonoXeHUW, NokasaHHOM Ha pucyHke C.3c), fobGaBrieHne Toka BO3MOXHO TOSIbKO B TOM
cryyae, ecnu y 6unonspHbIX UCTOYHMKOB [Ba NO/0ca CoefMHEHbl B KaXXAOM ciyyae. B aTom cnyyae croxeHue Hanpske-
HUS HEBO3MOXHO, M pe3ynbTUpYoLWas XxapakTepncTnuka co3gaetcs nyTem rpaddmyeckoro CNoXeHUs OTAEeNbHbIX 3HAYeHW
TOKa.

TOKM KOPOTKOrO 3aMblKaHUA CK1afblBalOTCA, B TO BpeMs kKak 6epeTcsa Hambofbluee 3HaYeHne HanpsXeHus pasoMm-
KHYTOW uenw.

Ecnv ToNbKo OO4MH NOMKC KaX4Oro MCTOYHMKA NOAKIYEH K nontcy apyroro (pucyHok C.3d), To pobaBneHue Ha-
NPsHYXKEHMA MOXET ObiTb MCK/TIOYEHO TOJIBKO B TOM C/lyvae, eciv NONAPHOCTbL UCTOYHMKOB, MokasaHHas 34ecb, hukcuposa-
Ha C y4eTOM BCex 06CTOATENbCTB (Hanpumep, C NOMOLLbI 3alnTHbIX 6apbepoB). B NpoTMBHOM cniyyae cnepyet yYuTbl-
BaTb C/IOXKEHME Kak HanpshxeHus, Tak u Toka (cMm. pucyHok C.3e).

Ecnu Heckonbko Leneil NOAKMOYEHbI K CXEMe, B KOTOPON cnefyeT npeanonaratb Npov3BOSbHblE MEXCOoeANHEHUS
(pncyHok C.3e), Torga B 3aBUCUMOCTM OT paccMaTpuBaeMblX YC/I0BUI HEUCNPABHOCTN MOXeT 6biTb YCTAHOB/IEHO napas-
nefnbHOE MM nocnepoBaTesibHOE COeANHEHMNE, Tak YTO HEO6X0AMMO CyMMMPOBAThL Kak TOK, Tak U HanpsbkeHne. MocKonbKy
06a cnyvyas HeBO3MOXHbl OHOBPEMEHHO, Pe3y/bTUPYIOLLYI0 XapaKTepucTuKy A8 CNOXEHUS TOKa U XapakTepucTukn Ans
CNOXEHNA HanpshXeHusa cnegyeTt CTPOUTb OTAeNbHO. 3Ta npoueaypa Takke Heob6xoAMMa BO BCEX COMHUTENbHbIX Cyvasx
ans uenen Ha pucyHkax C.3b) n C.3d), a Takxke B Lensx c 6os5iee Yem ABYMSi NPOBOAHMKaMUN. MOAYYEHHbI Takum 06pa3om
pesynbTart Bcerga 6yaet 6e30nacHbIM.

Ecnu pacnonoxeHue ycTpolcTBa YETKO He onpefefnieHO B OTHOWEHWM NONSApHOCTU (Kak Ha pucyHke C.3e), Torga
MOXeT 6bITb NocnefoBaTelbHoe MW napasnnenbHoe coeAnHeHe B 3aBUCMMOCTY OT paccMaTprYBaeMOoro COCTOSHUS Heunc-
npaBHOCTW. B aTtom cny4vae cnepnyet yuUnTbiBaTb C/IOXKEHNE HanpsaXeHusa 1 Toka ans 060I/IX, HO MO OTAE/IbHOCTWU. 3a OCHOBY
HY)XHO 6paTb camMble He6GNaronpPUATHbIE 3HAYEHUSA.

a) — [locnepoBarenbHoOe NOAKIIYEHME CO C/IOXEHUEM 3HaYeHui Hanps>XeHns
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b) — MocnepoBaTenbHOE MOAK/IOUYEHNE CO C/TIOXKEHUEM 3HAYEHWI HAMPSHKEHUS
¥ BO3MOXHbIM C/IOKEHUEM 3HAUYEHUI TOKA

1— WCTOYHUK 1; 2 — WUCTOYHUK 2

C) — [MapannenbHoe NOAKMNOYEHNE CO C/IOXKEHUEM 3Ha4YeHuin Toka
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e) — lMocnepoBaTenbHOE WM NapannenbHoe MOAK/IIYEHNE CO C/IOXKEHNEM 3HAYEHUI TOKa U HaMpsHXeHns
PucyHok C.3 — CnoxeHne 3HayYeHunit Toka U/Mamn HanpskeHusa ons coeguHeHni

C.4 OnpepgeneHne Nckpobe3onacHOCTU 1 UCMNOo/Ib30BaHMe rpacmkoB

Mocne monyyeHns penpe3eHTaTVBHON BbIXOAHOWN XapakTepuCTUKU ToKa/HanpsXKeHUss KOMOUHMPOBAHHbLIX UCTOYHW-
KOB NUTaHUS CNeayoLwmM LWarom SBNseTca onpegeneHve NCKkpobes3onacHoCTU Lenu, a Takxke onpegeneHue obuwero CO u
LO c yueTOoM B3anmMoAeiCcTBMA NHAYKTUBHOCTM U €MKOCTU (CMeLlaHHas Lenb). 3TO MOXHO cAesiaTb C MOMOLLbIO UCMbITaHUSA
Ha MCKpOBOe BOCM/iaMeHeHue, kak onpegenedo s FOCT 31610.11.

B kauecTBe asibTepHaTuBbl pucyHkn C.7 n C.8 MOryT MCNonb30BaTbCsA BMECTO UCMbITaHWA Ha MCKPOBOE BOcCMame-
HeHne oNsA cuctem ¢ He 6osiee YeM OAHVUM HesSIMHEWHbIM UCTOYHUKOM U AN NMPUMEHEHWA ANS YPOBHA BMAA B3pbiBO3aLLU-
Tbl «ib» 1 ansa nogrpynn obopyposaHus IIC 1 MB. 3TOT npouecc ABNAeTCA MHCTPYMEHTOM /19 OLEHKU NpucoefvHeHus;
€ro ncnosib3oBaHue A5 onpefeneHns napameTpoB MCKPO6e30NacHOCTU OTAE/NbHbIX Leneid nnn ycTpoicTB MMeeT CMbIC/
TOMIbKO B Cyyae NpoCTbiX Lenei ¢ NPSAMOYrosibHbIMU WU JIMHEAHbIMW XapakTepucTukamm.

YKa3aHHblli MeTof He AenaeT pas/imumsa Mexgy CocpefoTOYEeHHbIMW WHAYKTUBHOCTAMMW WM €MKOCTAMMW W 3Hade-
HUAMW, NONYYEHHLIMU Ha OCHOBE pacnpefesieHHbIX napameTpoB kabens. Mpu Mcnonb3oBaHWMM Kabeneli CO BpeEMeEHEM
nepegayn Ao 10 MKC, yunTbiBaTb AaHHble pas3nMyns He TpebyeTcs.

B cnyyasix cO CMOXHbIMU KOMOGUHMPOBAHHLIMU BbIXOAHBIMU XapakTepucTMKaMun NOMyYEHHbIR KO3hduumeHT 6es-
0nacHOCTU MOXeT 6bITb MeHble 1,5, Ho 6onbwe 1,0. YTobbl 06ecneunTb KOIhPULMEHT 6e30nacHOCTM He MeHee 1,5,
MOXHO MCMNO/Ib30BaTh OrMbatoLLy0 IMHEHYO MAN NPSMOYTO/IbHYI0 XapakTepucTuky. Ha pucyHkax C.7 n C.8 nokasaHa f0-
nycTumas npegenibHas kpusas 4719 NMHEWHON XapakTepuUCcTUKN UCTOYHMKA (MYHKTUPHasA npefenbHas KpuBas) v Ana nps-
MOYro/flbHOl XapakTepucTuku (CnowWwHas npegenbHas Kpyusas) ¢ 3aaHHON MHAYKTUBHOCTbIO M HOBbIMU MaKCcUMasibHbIMU
3HAYEHUSIMM TOKa U HanpshXeHUs B KOMOUHWPOBaHHOM uenu. [lanee npuBeAeHbl KpyBble 418 onpegenieHns MakCumanibHO
[0NYyCTUMOW BHeLIHel eMKOCTU ans o6oux cnyvaeB. CBefeHus gaHbl B Tabnuue C.2.

YT06bI OUEHUTb MCKpoGe3onacHOCTb, CHavyana cnegyet Bbl6patb rpynny obopyaoBaHus, a 3arem OOy WHAYK-
TUBHOCTb, HEO6XoAuMYIO AN koM6uHauuu. Ecnm paccmatpuBaloTcs HeboNbline 3HAYeHWSs WHAYKTUBHOCTM (TO eCTb, B
OTCYTCTBUM COCPEAOTOYEHHON WMHAYKTUBHOCTU, TO/IbKO KOPOTKME OTpes3ku kabens), Torga cnedyeT BbloupaTb guarpammy
C CaMbIM HU3KUM 3Ha4yeHueM WHAYKTUBHOCTW (pucyHok C.7a) pns nogrpynnbl MC u pucyHok C.8a) ana nogrpynnsl MB).

PesynbTupytoLwas BbiIXoAHas XxapakTepncTuka 3ateM CTPOUTCA Ha paccMmaTtpusaemMoli gnarpamme. Ecnun B cooTBeT-
ctBun ¢ C.3 paccMaTpuBaeTCs C/IOXEHUE 3HAYEHUI TOKa U HanpshXeHus, Torga AO/DKHbI ObiTb MOCTPOEHbI 06€e pesynbTu-
pyloLiMe xapakTepucTuku.

Ta6nnuya C.2— PacnpegeneHne guarpamm no rpynnam o6opyfoBaHnsa U MHAYKTUBHOCTH

PucyHok pynna LonycTumasi uHAyKTuBHoCTbL LO
PucyHok C.7a) 0,15 MIH
PucyHok C.7b) 0,5 MIH
PucyHok C.7¢) MC 1 MMH
PucyHok C.7d) 2 MIH
PucyHok C.7e) 5 MIH
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OkoHuyaHue Tabnuubl C.2

PucyHok pynna JonycTumas nHaykTmeHocTs LO
PucyHok C.8a) 0,15 MIH
PucyHok C.8b) 0,5 MIH
PucyHok C.8c) HB 1 mMMH
PucyHok C.8d 2 MIH
PucyHok C.8e) 5 MIH

Ecnun KoM6uHaLMs NCTOYHMKOB BMECTE C MHAYKTUBHOCTLIO A1A 3TOW AuarpaMmMbl 1 BbIGpaHHON rpynnel 060py0Ba-
HWS ABNAETCA MCKpobe3onacHol, To pe3ynbTupyloLlas CyMMapHas xapakTepucTuka He Jo/kHa nepecekatb npefesibHyo
KPUBYIO A1 MCTOYHWMKA C NPAMOYrOfIbHOW XapakTepucTuKOi Ha Anarpamme B /1060i Touke. Kpome Toro, Touka Ha guma-
rpaMme, onpegensemMas MakCMMasibHbIM HanNpPsHXXEHWeM ¥ MakCUMasibHbIM TOKOM CYyMMapHOI XapakTepucTuKu, JO/HKHa
6bITb HXE KPWBOI AN IMHENHOTO0 UCTOYHYKA.

KpuBas, nosnyyeHHas u3 KOMOGUHaLMN OLWHOYHOTO JIMHEWHOTO UCTOYHMKA W NPSAMOYFO/IbHOTO UCTOYHMKA C YYeTOM
C.3, CNyXuT XxapakTepucTuKoi pe3ynbTupyoLlei Luenu. MNocne HaHeCceHUst KPMBOW Ha COOTBETCTBYHOLLYIO Agnarpammy B C.7
JonycTumMoe MakcumasibHoe 3HavyeHne eMKocT CO MOXeT 6biTb OnpefeneHo U3 guarpammbl Kak 3Ha4eHUs npepesbHbIX
KPUBBIX, KOTOPbIE HE NepeceKalnTCa XapakTepuCTUKON.

Ecnun ansa ueneii npumeHeHns TpebyeTcs 6onee Bbicokas fonyctumas eMkocTb CO, TO ee MOXHO MoyynTb, Hayas
C Avarpammsbl Ans 6051ee HWU3KON MHAYKTUBHOCTM.

TOT e noAxod MOXHO MCNoNb30BaTb, KOrga pesyfbTupyloLlias BbIXOAHAs XapakTepucTvuka nepecekaeT KpuUBYHO
npeAenbHON UHAYKTUBHOCTU JIMHEWHOTO WUAW NPSMOYTO/IbHOTO MCTOYHMKA.

Ecnn gaxke npy HavMeHbLUEM 3HaYeHUN MHAYKTUBHOCTU Ha Anarpammax (0,15 MIH) cooTBeTCTBYHOWan npejenbHas
KprBas Ha gnarpamme lC npeBbilieHa, TO Lenb He MOXET ObITb OLleHeHa kak noaxoAswas ana rpynnel MNC B COOTBETCTBUN
CHAAHHbIM MPUIOXKEHNEM.

C.5 lNpoBepka Ha cooTBeTcTBME MOCT 31610.11

B HekoTOpbIX cnyyasx pucyHkn C.7 n C.8 MoryT gasaTb 605€e BbICOKY AOMNYCTUMYH €MKOCTb, YeM onpeaenieHo
FOCT 31610.11. CnepoBatensHo, nocne onpegenexdns UQu /0 KoMOGMHMPOBAHHON Lenn cnegyeTt NpoBepuTb 3HadeHns L0
n CO, nosiyyeHHble n3 pucyHkoB 0.1 n C.8, yTobbl y6eauTbCA, YTO OHM He NpPeBbIWAalOT KpUBbIe NpesesioB BoCnaMeHeHuns,
npusegeHHble B FOCT 31610.11.

C.6 NnmocTtpauua MeToanku

B npumepe, nokazaHHOM Ha pucyHke C.4, aHanu3atop c ycunutenem |V pacnonoxeH BO B3pbIBOOMACHON 30HE K
nosyyaeT nMMTaHue OT UCKPOHe30macHOro NCTOYHUKA nuTaHus |. BeixogHol curHan uckpobesonacHoro ycunutens (ot 0 go
20 mMA) nogaetcs Ha nHamkatop |l u perncTpupyowee/zanncoiBatolLee yctpoiictao lll.
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CrnoxeHve 3HaYeHunin Toka/HanpsXXeHus
MopacoeanHernHas uenb Ex ib 1IB
PO=1,9 Br, U0O=28,7 B, /0 =264 mMA
LO=0,5 mlH, CO=400 HP

1— gucneTuepckasn; 2— KOMMYTaLWOHHbIV 3a1; 3 — B3pblBOONAcHas 30Ha; 4 — MakcumasibHble 0TObpaxeHHble cTaTuyeckne 3HadyeHus:

NnHelHble xapakTepuctukun 12 B, 133 mA, 400 MBT; 5 — MakcMmasnbHble 3aperncTpupoBaHHbie/3anMcaHHble cTaTuyeckne 3HavYeHus:

NnHeliHas xapaktepuctuka 1 B, 31 MA, 10 MBT; 6 — MakcuMasbHble 3HA4YeHWs A1 UCTOYHMKa nuTaHusA: Ex ib VB 15,7 B, 100 MA,

1,57 Br, LO < 1 MIH, CO < 650 H® — npsaMOyronbHasa BbIXO4HAA XapakTepucTuka, 7 — aHanu3atop ¢ ycunutenem (nckpobesonacHoe

obopyaoBaHue); / — wnckpobesonacHblil UCTOYHMK nuTaHus; Il — wuHamkatop; |l — pervcTpupyowee/3anucbiBarollee YCTPOWCTBO;
IV — ycunutens

PucyHok C.4 — Tlpumep coegnHeHus

AHanusatop — 310 uckpobesonacHoe obopyfoBaHWe; UCTOYHMK MUTaHWA, WHAMKATOP W perucrpupylowiee/sanu-
cblBalLlee yCTPOWCTBO — CBSI3aHHOE 060pyAoBaHMe B 3HaYeHuu, npuHAToM B FTOCT 31610.11. B HOpManbHOM pexume
paboTbl NUTaHUE TONIbKO OT CETU — aKTUBHbIA UCTOYHUK, & MHAUKATOP U perncTpupylolee/3anycoiBaroLLlee ycTpoONCTBO —
naccuBHble UCTOYHWMKM. OfHaKo, AN OUEeHKN 6e30MacHOCTM B KayecTBe 6a30BbIX MPUHATbI CaMble BbICOKME BO3MOXHble
3HaYeHUs1 U3 JOKYMEHTauMn N3roToBUTENSA, OTHOCALLUMNXCS KO BCEM TPEM YCTPOCTBAM B YC/TOBUSIX HEMCNPABHOCTH.

MpepcTasnieHa cnegyouwas nHgopmaums:

| ICTOYHUK nuTaHnA

Bbixoa ¢ ypoBHeM Buaa B3pbiBo3awutbl Ex ib B
MakcumasnbHble 3HaYeHus:

UQ=15,7 B;
/0 =100 MA;
PO = 1,57 Br,;
LO= 1 MIH;

CO = 650 HO.

MpamMoyronbHasa BbIxogHas xapakrepuctumka (pucyHok C. 1c).
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I Aucnnei
Bxopg, c ypoBHEM Buga B3pbiBo3awntbl Ex ib IIC

MakcumasnbHblie 3HaYeHUs:
U> =12 B;
/0 =133 MA;
PQ= 0,4 Br;
LO= 1,8 MIH;
C0=1,4 mK®.

NnHelinas BbixogHasa xapaktepuctuka (pucyHok C.la).

Il Pernctpupytowee/sanmcbiBatoLlee ycTpoiicTBo

Bxopg, c ypoBHEM Buga B3pbiBo3awnTbl Ex ib IIC

MakcumanbHble 3HauyeHus:

uo =1 B;
/0 =31 mA,

PO = 10 mBT;
LO= 36 MIH;
C0 =200 mk®.

JNInHeHasa BbixogHast xapaktepucTtuka (pucyHok C.1a).

Mpu ycTpoiicTBe Lenu, kak nokasaHo Ha pucyHke C.4 1 B 3aBUCUMOCTM OT YC/I0BUI A HEMCNPABHOCTU B aHanm3atope,
3HaUYeHUss HanpsXKeHWn UM TOKOB MOTYT CKafblBaTbCs, Kak nokasaHo Ha pucyHke C.3e). IHAMBUAYyanbHble XapakTepu-
CTUKN U [IBE CYMMapHble XapakTepucTukn ans fobasBrieHns HanpsXeHWs 1 Toka nokasaHbl Ha pucyHke C.5.

| — nckpobesonacHbIli UCTOYHMK NMUTaHus; |1— nHavkaTop; |Il— perucTtpupyloliee/3anuceiBatoLiee yCTpoicTBo

PucyHok C.5 — CymMapHble XxapakTepucTuKu Lenn, npeactaBfeHHon Ha pucyHke C.4
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[nsa npoBepkn nckpobesonacHOCTU Ha pucyHke C.8b) npeacTaBneHbl CymmapHble XapaktepucTuku (nogrpynna MB,
L = 0,5 MIH), oTHOCAIWMECS K pe3y/ibTaTtaM, Noka3aHHbIM Ha pucyHkax C.6a) n C.6b).

Yrnosas Touka npu 18,7 B n 100 MA Ha KPUBOI CMOXEHUS HaMNPSHKEHUSI O4EBUAHO ABASETCSA KPUTUUYECKON TOUKON —
OHa pacnosioxeHa 65mKe BCero K 4onycTMMOl MHAYKTUBHOCTM UCTOUYHMKA C NPSAMOYrO/IbHON XapakTepUCTUKOM, HO He A0-
cTuraet ero. B aToil Touke gocTuraeTca TeOpeTUYecKn camoe BbICOKOE 3HaYeHue MOLLHOCTH, paBHoe 1,87 Br.

Mockonbky 06e pesynbTUPYIoLLe XapakTePUCTUKA KOMOMHALMN He NepecekatoT KpUBbIie A4ONYCTUMON UHAYKTUBHO-
CTV AN UCTOYHMKOB C JIMHEWHOW 1 NPAMOYroNbHOM XapakTepucTuKoli Ha pucyHkax C.6a) u C.6b), pesynbtar ucnbitaHus
6€e30nNacHOCTN NONOXUTENbHbIN. JN1A MakCcUManbHOro 3Ha4YeHus HanpshkeHus (28,7 B) pesynbTupyloLleli XxapakTepucTuku
B AaHHOM Npumepe MakCUMasibHO AONYCTUMas eMKOCTb KOMOMHaLMK M3 cepunm KpMBbIX Ha pucyHke C.6b) moxeT 6biTb
ycTaHoBsieHa Ha ypoBHe 400 HO.

MpumeyaHne — 3HadyeHne 400 HP He MOXET ObITb NOSTYHEHO HANPAMYI M3 NpefesibHbIX KPUBbIX. 3HavYeHne
mMexay ABYyMS npefesibHbIMU KPUBbIMU MOXHO WHTEPnosMpoBaTh.

padmueckoe 3HavyeHue, NosyyeHHoe B pesysbTaTe OMUCAHHOINO Bbille Mnpouecca, BblAaeT onpejesieHHoe 3Hauye-
HVe, KOTopoe Heo6X04MMO CPaBHUTL C AOMYCTUMbIM 3HAYEHWEM €MKOCTU B COOTBETCTBUM C JaHHbIMWU Tabsivy Bocniame-
HeHusi TOCT 31610.11 gnsA atoit rpynnbl. Fpadnyeckn BbiBEAEHHOE 3HAYEHWE B /IOOOM C/lyvyae AO/HKHO ObliTb MEHbLUe
WKW paBHO 3HA4YeHWo 3ToW Tabnuupl. Ecnvm aToT KpUTEpUii He BbINOMHAETCS, rpaduyeckn BbiBEAEeHHOe 3HayeHue LOHKHO
6bITb YCTAHOB/IEHO B COOTBETCTBUM CO 3HAYeHMeM K3 Tabnunubl 418 COOTBETCTBYIOLLEN TPYNMbl.

Ecnu npoBepuTb no Tabsuue AONYCTUMOWA €MKOCTM B 3aBMCMMOCTW OT HanpsbkeHus u rpynnbl 060pyAoBaHMs Mo
FOCT 31610.11 3HayeHue 28,7 B gna nogrpynnsl 1B, gonyctumoe 3HavyeHVe eMKOCTu OyaeT paBHO 618 H® — TO ecTb,
OHO 6yAeT Bbllle yCTaHOBIEHHOIo 3HavyeHus 400 HO.

/10, MA

1— npegenbHas UHAYKTUBHOCTb A1 UCTOYHMKA C NPSAIMOYTO/IbHOM XapaKTepuCcTUKOIA;
2 — npegenbHas UHAYKTUBHOCTb A1 UCTOUHMKA C IMHENHOW XapakTepucTMKoi

a) CnoxeHne 3HayeHuii Toka
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1— npegenbHas UHAYKTUBHOCTbL A/ MCTOUHMKA C NPSIMOYrO/IbHOM XapaKkTepucTUKoIii;
2 — npefgensbHas UHAYKTUBHOCTb A4S UCTOYHMKA C IMHENHOW XapakTepucTuKo

b) CnoxeHne 3Ha4YeHuin HanpsHXeHus
PucyHok C.6 — CnoxeHue 3HauyeHuli Toka UM HanpsbkeHust Ans npuMepa, NpuBefeHHOro Ha pucyHke C.4

MonyyeHHble 3Ha4YeHnsA ANa KOMOUHaLMK cnepylowme:
Mogrpynna 1B
MakcumanbHble 3Ha4YeHus:

UQ= 28,7 B;
/0 =264 MA;
PO= 1,9 Br;
LO=0,5 mH;

C0 =400 Ho.

lMockonbKy B faHHOM NprYMepe UCKpobesonacHble BXOAbl U BbIXOAbl CBA3AHHOrO 060pyA0BaHNA (MCTOUYHMK NUTaHKS,
MHAVKATOP U perncTpupytolee/3anucbiBatoLlee yCTPONCTBO) He MMEeT 3 EKTUBHbIX 3HAYEHNIA MHAYKTUBHOCTU UK eM-
KOCTW, MakcumasibHble 3HaYeHUsi eMKOCTU UV UHOYKTUBHOCTU MOXHO MCNOJb30BaTh A8 UckpobesonacHoro obopypaosa-
HUA (aHanu3aTop) 1 AN COeANHUTENbHbIX Kabene.

C.7 NpepenbHble KpUBbIE A1 YHUBEPCA/IbHOW XapaKTePUCTUKN UCTOYHMKA

B faHHOM MyHKTE MpuBeAeHbl AuarpamMbl NpeAesibHbIX 3HaYeHwin gns Taénuubl C.2.
Tpebyemblit KO3PULUMEHT Ge3onacHoCcTU 1,5 yxe yuTeH B AvarpamMmMax ANs NMHERHbIX U NPSAMOYro/bHbIX BbIX0[-
HbIX XapaKTepUCTUK.
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1— npegenbHas UHAYKTUBHOCTb A1 UCTOYHUKA C NPSAIMOYTO/IbHOM XapaKTepucTuKoIii;
2 — npegenbHas UHAYKTUBHOCTb A1 UCTOUHMKA C IMHENHOW XapakTepucTMKoi

a) Anarpamma ansa 3HaveHma 0,15 mMH
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1— npegensbHasi UHAYKTUBHOCTb A1 UCTOYHUKA C MPSIMOYTO/IbHON XapaKTepuCcTUKOIA;
2 — npefgensbHas UHAYKTUBHOCTb A/11 UCTOYHMKA C IMHENHOW XapaKTepucTUKOi

b) Anarpamma gns 3HadeHus 0,5 MM
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1— npepenbHas MHAYKTUBHOCTb A/11 UCTOYHMKA C I'lpFIMOyFOﬂbHOIZ XapaKTepVICTI/IKOIZ;
2 — npepenbHas UHAYKTUBHOCTb [/1 UCTOYHUKA C NINHENHON XapaKTepI/ICTVIKOVI

c) Anarpamma ans 3HadeHns 1 MM
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1— npegenbHas UHAYKTUBHOCTb AN UCTOYHMKA C NPSIMOYTO/IbHOM XapaKkTepucTUKoIii;
2 — npefensHas UHAYKTUBHOCTb A1l UCTOYHMKA C IMHENHOW XapakTepucTUKoM

d) Anarpamma g1s 3HadyeHus 2 MMH
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1— npepgenbHas MHAYKTUBHOCTb /19 UCTOYHUKA C MPAMOYrO/IbHON XapakTepucTUKOA;
2 — npepenbHas MHAYKTUBHOCTb /1 UCTOYHMKA C JIMHEHOW XapakTepucTuKoi

e) Anarpamma g5 3HadyeHua 5 MM
PucyHok C.7 — [narpamma c npenesibHbIMU KPUBbIMU A1 XapaKTepUCTUKA YHUBEPCAasIbHOro nctovyHnka — Moarpynna IIC
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1— npegenbHas UHAYKTUBHOCTbL A/ UCTOUHMKA C NPSIMOYrO/IbHON XapaKkTepucTUKOIA;
2 — npefensbHas UHAYKTUBHOCTb A1 UCTOYHMKA C IMHEWHOI XapakTepucTMKoNM

a) Anarpamma gna 3HadeHumsa 0,15 mrH
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1— npegenbHas UHAYKTUBHOCTb A1 UCTOYHUKA C NPSAIMOYTO/IbHOM XapakTepucTuKoi;
2 — npegenbHas UHAYKTUBHOCTb A1 UCTOUHMKA C IMHENHOW XapakTepucTUKoi

b) Anarpamma gns 3HadeHus 0,5 M
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1— npepgenbHas UHAYKTUBHOCTb A/1IA UCTOYHUKA C MPAMOYrO/IbHON XapaKTepucTUKOA;
2 — npefgenbHas UHAYKTUBHOCTb AJ1S1 UCTOYHUKA C JIMHEVHON XapaKTepucTrKoi

c) Anarpamma gns 3Hadenus 1 mrH
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1— npeaenbHas UHAYKTUBHOCTb AJ1A UCTOUHMKA C NPSAMOYTO/IbHOM XapaKTepuCcTUKOIA;
2 — npegenbHas UHAYKTUBHOCTb A1 UCTOYHMKA C IMHENHOW XapakTepucTUKoi

d) Anarpamma ans 3HavyeHma 2 MMH
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1— npepgenbHas UHAYKTUBHOCTb A1 UCTOYHUKA C MPAMOYrO/IbHON XapakTepuUCTUKOWA;
2 — npegenbHas UHAYKTUBHOCTb AJ1s1 UCTOYHUKA C JIMHEHON XapakTepucTUKOW

e) Anarpamma g1s 3HadyeHus 5 MMH

PucyHok C.8 — [lnarpamma c npegefibHbIMY KPUBLIMU A1 XapakTePUCTUKMA YHUBEPCA/IbHOrO UCTOYHUKA —
Mopgrpynna MC
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MpunoxeHve D
(cnpaBo4Hoe)

MpoBepka NapameTpoB MHAYKTUBHOCTHU

Ha pucyHke D.1 npeactasneHa aHanusupyemas cucrema.

Rt— co6cTBEHHOE CONPOTMBNEHNE KaTYLIKW UHAYKTUBHOCTU. ECin conpoTuBieHne KaTyLKX AONOSTHEHO Pe3ncTo-
pOM, TO 3TOT PE3MCTOP A0/HKEH COOTBETCTBOBATL TPEOOBAHNAM K HENOBpPEXAaeMoMy pe3nctopy cornacHo FOCT31610.11.

RO — BbIXOA4HOE COMPOTUB/IEHME JIMHEMNHOTO UCTOYHMKA NMUTaHus, To ecTb UQHQ

Ecnu Lj meHblwe LO, TO 4ONYCTUMbIM MakCUMabHbIM 3HAYEHUEM WHAYKTUBHOCTU Kabens ABNsSeTcs pasHOCTb 3TUX
OBYX BenuuuH: LO- Lj, n cuctema 6yaet npuemaemoi.

Ecnu BennumnHa Lj /Rj meHblue gonyctumoro 3HavyeHusa LO/ RO 4ns nctovyHmka nutaHusa, cuctema npuemsiema u fo-
nycTUMbIM COOTHOWeHnem L/R gna kabens octaetcsa LO/RO.

MpumeyaHne 1— ECAM B UCTOYHUKE MUTAHUSA UCMOSMb3YETCA caMOe HM3KOoe 3HayeHue TOKoorpaHuumsatoLle-
ro pesucropa, onpegeneHHoe u3 4OMyCTUMOro TOKa KOPOTKOro 3amblKaHUS, COOTBETCTBYHOLLEr0 HaNpshXeHuto u tabnuue
rpynn o6opyposaHusa FOCT 31610.11, gonyctumas MHAYKTMBHOCTb AN kabens oTcyTcTByeT (6e3 yyeTa COMpOTMB/IEHUSA
kabens), a LO paBHO Hynio.

Ecnv npuemMnemMocTb CUCTEMbI HE MOXET 6bITb MPOLEMOHCTPMPOBAHA YKa3aHHbIMUK Bbllle MeToA4amu, cnegyet npo-
BeCTM 60siee 06LINPHBIA aHann3 cnegylouwmnm obpasom.

OnpeaensitoT TOK, KOTOPbIA NpoTekaeT yepes kaTyLKy UHAYKTUBHOCTW. B NpuBeAeHHOW ANs npumepa LEenu OH COo-
ctasnseT / = UO/( RO + R)).

CnefyeT YMHOXUTb 3TOT TOK Ha 1,5, U, ucnonb3ysa Kpueble MHOYKTUBHOCTU, npuBefeHHble B TOCT 31610.11, cooT-
BETCTBYIOLME fAaHHON rpynne o6opyaoBaHns, onpefenntb MakCUMasibHO A0NYCTUMOE 3HAYEeHMe WUHAYKTUBHOCTM Lmax.

Ecnu Lmax HWxe, YeM MHOYKTMBHOCTL KaTywku Lj, Torga uenb Henpuemnema.

Ecnu Lmex Bbilwe, YeMm Lj, Torga gonyctumas MHAYKTUBHOCTb kKabens Lc paBHa MeHbLUen 13 gByx BennuuH (Lmex- Lj)
nan (LO—Lj).

Mpn Heo6xoaMMOCTM MaKCHMasibHOE COOTHOLIEHUEe WHAYKTUBHOCTW W COMPOTMBAEHUS Kabens, KOTopblii MOXeT
ObITb NoAkMoYeH Kk cucteMe (LC/RC), MOXET 6bITb BbIYMCNEHO NO NMPUBEAEHHON HMKEe dhopmyne. ITa hopmyna yunTbiBaeT
KoaphmumeHT 6e3onacHoOCTM 1,5 N0 TOKY, U OHA He AO0/HKHA NPUMEHSTbCA, ecnn Cj BbIXOAHbIX KNeMM YCTPOKCTBa NPeBbI-
waet 1 % CO.

Llc 8edA+(B4e”—
45 U*

roe e — MUHMMasibHasA 3Heprus BOCN/IaMeHeHUss B MUKPOLKOY/IAX, COCTaB/SAET:

- O6opygoBaHwue rpynnbl |1 525 mkx;
- O6opygoBaHve nogrpynnbl 1A 320 MkX;
- O6opypoBaHue nogrpynnbl MB v rpynnbl M 160 MkX;
- O6opygosaHue nogrpynnsl MC 40 MkX;

R — o6uwee conpotusrnienne uyenu {RO + Rj), Om;

U0 — makcumanbHoe HanpshkeHne pasoMKHYTol uenu, B;

L — obwas nHAyKTMBHOCTL Lenun (Lj + BHYTPEHHAA UHAYKTUBHOCTb UCTOYHMKA MUTaHus), TH.

Jonyctumoe 3HayeHne cooTHoweHns LGR ¢ ans kabens cuctembl — MeEHbLUEE W3 ABYX 3HAYEHMWI pacCuMTaHHOro
3Ha4YeHNA 1 3HaYeHnA cooTHoweHnsa LIJRO NCToYHMKa nNnuTaHus.

MpumeuaHue 2 — MNpu onpeaeneHnn TemMnepaTypHoOil Knaccuukaummy Takoil KaTywku UHAYKTUBHOCTW Npu-
HUMAIOT, UTO COMPOTMB/IEHNE KATYLKU NajaeT [0 BeNMUMHbl, o6ecneunBalolleil MakcumManbHylo nepegady MOLLHOCTY.
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1— cBsA3aHHOe oﬁopy,qosaHme; 2 — napameTpbl UHAYKTUBHOCTW YacTu CUCTEMBI, pacnonox(eHHoﬁ BO B3pb|BOOI‘IaCHOI}1 30He

PucyHok D.1 — TunuyHasa MHOYKTUBHAaA LeMb
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MpunoxeHne E
(cnpaBo4Hoe)

BO3MOXHbIi hopmaT TEXHNYECKOTO ONMCaHusa CUCTEMbI

B HacTosWeM MNPUIOXKeHUN NpuBeLEH npumep opopMIIEHNA TEXHUYECKOTO OMUCaHUSA CUCTEMbI, KakK MokasaHo Ha
pucyHke E.1. OH He 03Ha4yaeT Heo6X04UMOCTb NPUMEHEHNS TO/IbKO AaHHOro onpeaeneHHoro popmara v Toro, 4to gpyrue
MeTOoAbl XpaHeHUs1 nHdhopMaLnm He MOTyT ObITb CTOMb Xe 3P eKTUBHbIMK. MprMep, yKasaHHbI Ha pucyHke, 6bis1 BbibpaH
13-3a ero C/I0XKHOCTU W WJIIOCTPUPYET MOYTU BCe acnekTbl MPOEKTUPOBaHUA CUCTEMbl. BOJbLIMHCTBO CUCTEM HaMHOIO
npoLie U COCTOAT M3 OAHOro nepejatyunka u nHTepdeiica.

Bnok-cxema cofepXxuT BCO MHoOpMauunio, HeobxoauMylo AN NOATBEPXAEHMSA cTaTyca CUCTEMbl W NpoBeAeHus
aHanusa, onnucaHHoro B NpPuUAoXeHnax A n B. NMprmeyaHne Ha pucyHke E.1 K TepMOMETPY CONPOTUB/IEHUS MOATBEPXAAET,
4TO 3TO MpocToe 060pyfOBaHME W ero TemnepaTypHas knaccudurkaums onpegenseTcs f0KanbHOW TemnepaTypoi npo-
uecca. HecobniogeHve tTpeb6osaHnii 06 ncnbiTaHum nsonauum 500 B o3HavaeT, 4TO OHO cuMTaeTCcs 3a3eM/IEHHbIM B OAHOM
TOuKe, W, cnefoBaTenbHO, ANS YA0BNETBOPEHUs TpeboBaHNs 3a3eMIeHUs LUenn TOoNbKO B OA4HOM Touke TpebyeTcsa ranbBa-
HMYeckas pasBa3ka BHYTpPU npeobpasosarens.

Jatuvk Temnepatypbl NpoLIen OLeHKY U nveeT napamMeTpbl 6€30MacHOCTU, Yka3aHHble Kak A5 BXOfHbIX coeAnHe-
HWIN TepMOMeTpa CONPOTUB/IEHUSA, Tak U AN1A BbIXOAHbIX coeAnHeHnn oT 4 MA o 20 MA. BxogHas eMKOCTb He3HaunTesIbHO
N3MeHsieT JoNyCTUMYK eMKOCTb kabens y (pucyHok E.1), a gonycTuMmblii Anana3oH TemnepaTtypbl OKpyxawliei cpegbl
rapaHTupyeT, YTo faTyMK NOAXOAUT AR YCTAHOBKM Ha 3aBofe B OO0/IbLUMHCTBE MECT.

anbBaHNYecKn N301NPOBaHHbIN NHTEpdeic MMeeT YeTKO onpeaesieHHble BbIXOAHbIE NapaMeTpbl, KOTOpble UCNOMb-
3yl0TCA ANA onpefeneHna 4onycTUMbIX napaMeTpoB kabensd. OrpaHMunBalolLnM napaMeTpoMm Kabens ABAsSeTcs eMKOCTb
kabensa 80 H® (noarpynna lIC), koTopas BblgenieHa B NPpMMeYaHun, ykasaHHOM B BEPXHEM NpasBoM Yrny Ha pucyHke E.1.
MpuBedeH anbTepHaTMBHbIA NapameTp B nogrpynne MB, MOCKO/IbKY OH MOXeT 60s1ee NnoaxoAsAwWwmnM AN KOHKPETHOro npu-
MEHEHUS.

YCTaHOBOUHbI YepTex npegHasHavyeH Ons npeobpa3oBaHUs TEXHUYECKOrO OMucaHUs CUCTeMbl B TpeboBaHus
ONA KOHKpeTHOl ycTaHoBku. lMpeanonaraeTcs, 4To cneuymanucty TpebyeTtcss nHdopmauus, Heobxoammas Ans co3gaHus
yCTaHOBKM, KOTOpas yxe 6blna A0/MKHbIM 06pa3oM crnpoekTMpoBaHa. CneumnanncTty notpebyercs AOCTYN K TEXHUYeCKOo-
My ONMCaHWI0 CUCTEMbI TOSIbKO B TOM Cllyyae, eCc/iM y Hero ecTb NPUYMHbl COMHEBATLCSA B KOPPEKTHOCTU YCTaHOBKM. Ha
yCTaHOBOYHOM YepTexe AobaBfeHa coeguHuUTeNbHan Kopobka, koTopas npeactaBnset coboil mpoctoe ob6opyfoBaHue, 1
yKa3saHbl KOHKpeTHble kabenn 1 BBOfbI, KOTOpble ByAyT MCMNO/b30BaTbCA. B flaHHOM criyyae 31O corsiacoBaHHble cTaHaap-
Tbl KOMNaHWK, OTBevalwluve COOTBETCTBYIOLWMM TpeboBaHNAM. YTOUHeHa TemnepaTypHas knaccudukauma tepmomeTpa
CONPOTUBNEHNS U AaHbl KOHKPETHblIE WHCTPYKUUM MO MOAK/IIOYEHUIO 3KpaHOB kabenei. VHdopmauum Ha 3TOM uyepTexe
[O/MKHO BbITb [OCTATOYHO ANA MPOBEAEHNS nocnefyLmnx NpoBepok.

B HacTosiLleM MpUOXeHUW NpuBedeH TONbKO OAWH MeTof npefAcTaBfieHus gaHHoi nHdopmauun. OCHOBHOe Tpe-
60BaHMe COCTOUT B TOM, YTOOblI TEXHNYECKOE ONUCaHWE CUCTEMbI COAEPXKAN0o BCO MHopMaL Mo, NO3BONSAIOLWYO CO34aTb
[0CTaToyHO 6e30macHyl0 cMcTeMy. YCTaHOBOYHbIM AOKYMEHT AO/HKEH coAepxaTb Heob6xoanMy MHdopmaLmnio, no3Bons-
loLLyt0 6€30MacHO YCTaHOBUTb KOHKPETHbI BapuaHT AaHHON CUCTeMbl B OnNpegeneHHoOM MecTe.
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MpunoxeHne F
(cnpaBo4Hoe)

Mcnonb3oBaHMe NPoOCTOro 060pyA0BaHUA B cucTemax

F.1 O6wue TpeboBaHns

B ctaHpapte Ha uckpob6esonacHoe obopygosaHue (FOCT 31610.11) pasnuuyaloT cnoxHoe obopypoBaHue, KOTO-
poe 06bIYHO TpebyeT onpegeneHHon oueHkn cornacHo NOCT 31610.11, n npocTtoe obopygosBaHue. Llenb 3aknitvaeTtcs
B TOM, 4TOGbl paspewwnTb MCNONb30BaHWe 060pPyAO0BaHUSA, KOTOPOE He OKa3blBaeT CYLLeCTBEHHOrO B/IMAHWA Ha WUCKPO-
6e30MnacHOCTb CUCTEMbl, 6e3 Heo6X04MMOCTU MPOBEeAEHUS KOMMIEKCHONM oueHku. oapasymeBaeTcs, YTO MOXHO Mpo-
[EeMOHCTpMpoBaTb 04eBUAHYI0 6e30NacHOCTbL NPOCTOro 060pYAOBaHNSA, HE NPUMEHASA BCe NYHKTbl cTaHgapTta. Hanpuwmep,
ecny HeobxoauMbl Kakue-nmbo KOMMOHEHTbI, OrpaHnyYnBatoLme ToK UM HanpshkeHne, To YCTPOCTBO He cuMTaeTcs mpo-
CTbIM. Ha npakTuke OTHOCUTE/IbHO NIerKO OnpeAeinTb, Kakne 3/1eMeHTbl ABAAITCA NPOCTbIM 060pyA0BaHMeM, Ha 3Tane
NpoeKTUpoBaHua cuctembl. Ecnn 310 onpefenuTb Heserko, To 060pyfoBaHue He SABNAETCA NPocTbiM. B ctaHgapTe Ha
nckpobesonacHoe obopyaoaHme (TOCT 31610.11) ycTaHOBNEHbI orpaHmyeHus 1,5 B, 100 mA n 25 MBT Ha napameTpbl
nckpobe3onacHoCTH, reHepupyemble MPOCTbiM 06opyaoBaHWeM. MPUHATO cuuTaTb, YTO NPOCTOE 060pyAOBaHME MOXET
6bITb A06aBNEHO K MCKpobe3onacHoW cucteme 6e3 Heo6xoAMMOCTM nepecyeTa 6es3onacHocTu cuctembl. Cnegyet npu-
HMMaTb BO BHMMaHWe COBMECTHOe AeliCTBMe BCEeX 3/IeMEeHTOB MPOCTOro, MCKpo6e3onacHOro M CBA3aHHOT0 MCKpo6e3o-
nacHoro o6opygosaHus. Hanpumep, ucnonb3oBaHne OAHOW WK ABYX TepMonap B CUCTEMEe paspeLleHo, HO KOM6uHaums
60/1bLIOr0 Ko/MyecTBa TepMonap, MCnosb3yemMblX B OJHOM KOHTYype cpefHeil Temnepartypbl, MOXeT He COOTBETCTBOBATb
3ToMy KpuTepuio. CTaHAapToM Ha nckpobesonacHoe ob6opygosaHne (TOCT 31610.11) Takxe AonyckaeTcs MCNoab3oBaTb
€MKOCTHbIE U UHAYKTMBHbIE KOMMOHEHTbI B MPOCTbIX YCTPONCTBAX NPV YCNOBUM, YTO 3TN KOMMOHEHTbI BK/IOYEHbI B OLLEHKY
cucteMbl. O6bIYHO HEe UCMOMb3YITCA KaTyLKU WHOYKTMBHOCTM WAN KOHAEHCATOPbl 3HAaYMTENbHbIX pasMepoB, HO nNpocTas
KOHLEenuns ycTpolicTBa NO3BOMISET MCMNOAb30BaTb HEOO/bLUME KOMMOHEHTbI pPajMovyacToTHON pas3BAa3ku 6e3 nposefeHus
JanbHelilwero aHanusa cuctemMbl. MNonesHblli NpakTUYecknii MeTos 3akniyaeTcs B o6ecnevyeHnn Toro, Y4Tobbl obwas em-
KOCTb U MHAYKTUBHOCTb, fA06aB/IEHHbIE K CUCTEME, COCTaBNANN MeHee 1 % OT COOTBETCTBYIOLMNX BbIXOAHbLIX NapameTpos
NCTOYHMKA MUTaHWA, U TOrga Ux BIUSSHUE MOXHO UrHopuposatb. Ecnv n fo6asneHHas emMKoCTb, U UHAYKTUBHOCTb BMecCTe
¢ noboli Apyroit cocpeoTOUYEHHON eMKOCTbI0 B Lienn npeBbiwatoT 1 % OT yka3aHHbIX BbIXOAHbLIX NapaMeTpoB WCTOYHMKA
NUTaHWsA, TO paspeLleHHble BbIXOAHbIE NapameTpbl A0/MKHbI ObiTb YMEHbLUIEHbl BABOE, Kak yKaszaHo B MPUNOXeHUN A.

Takxe HeobxoaMMO KnaccudumumpoBaTb NPocToe 060pyAoBaHWe NO Temnepartype, ecnv OHO npefHasHadveH Aans
YyCTaHOBKM BO B3pbIBOOMNACHOW 30He. CTaHAapT Ha obopyAoBaHWe fonyckaeT TemnepaTtypHyt knaccudpumkaumio T6 ans
BbIK/llOYATENEN, BUIOK, PO3ETOK U KNEMM, UCNOMb3YEMbIX B Npefenax X HOPMasibHbIX XapakTepucTuK nNpu Temnepartype
oKpyxatoLein cpefbl He Bbllwe 40 °C. Ha npakTuke Henerko CnpoekTupoBaTb CUCTEMY, KOTOpas MOXeT MCMO/Mb30BaTbCs C
razamu, TpebylwmMmy TemnepaTypHoin knaccugukaunm T6 (85 °C), 1 06bI4HO foCTUraeTca TeMmnepaTypHas knaccuduka-
umsa T4 (135 °C). EAVHCTBEHHbIN a3, yka3aHHblli B UMeloLLelica JoKyMeHTauun, Tpebylowmii TemnepaTypHoil knaccudu-
Kauumn T6, — 3aT1o cepoyrnepoy (CS2). MoaToMy 06bIYHO AOCTATOYHO TeMMepaTypHoii knaccudukaumm T4, TemnepaTypHas
knaccudukaumns nNpocTbiX YCTpoicTB T4 (C niowanbio NOBEPXHOCTU He MeHee 20 MM2) 06bIYHO 3aBUCUT OT BXOZHOM
MOLLHOCTK He 6onee 1,3 BT npn MakcMMarsibHOW Tpebyemoii TemnepaType okpyxatwuleli cpeabl 40 °C. CooTBETCTBYHOLNE
MOLLHOCTK AN 6osiee BbICOKMX NOKabHbIX TEMMEpaTyp OKpyXatowei cpegbl coctaBnsoT 1,2 BT npu 60 °C 1 1 BT npu
80 °C. Ecnu 3T0 npaBuio HEMPUMEHUMO, CnedyeT U3MEepPUTb WU OLEHUTb BO3MOXHYH MakCUMasbHyt0 TemnepaTtypy no-
BepxHOCTWU. Ecnm no kakoi-nmbo npuyvHe He OYeBUAHO, YTO MakCcMmasibHas TemnepaTtypa MOBEpXHOCTW 3HauMTesbHO
Hke 135 °C (ckaxeM, 100 °C), TO YCTPOIACTBO, BEPOSATHO, He ABSeTCs NpocTbiM. OB6bIYHO MPOCTOe 060pyAOBaHME M30-
ZIMPOBAHO OT 3eM/IM U He NpeAcTaBnAeT HUKakux npobsem. TpebosaHne COCTOUT B TOM, YTOObI BblgepXaTb WCMbITaHne
nsonauum 500 B B COOTBETCTBMM CO CTaHAapTOM Ha obopyfoBaHue. Tam, rge aToT YpOBEHb U30NSAUMM OTCYTCTBYET, NpPO-
cToe 06opyaoBaHWe BBOAUT 3a3eM/IEHNE B CUCTEMY, U KOHCTPYKLMSA CUCTEMbI AO/DKHA 3TO YUUTbIBATD.

F.2 icnonb3oBaHne 060pyA0BaHNs € «MPOCTbIM 060pyAOBaHEM»

Lpyrum pacnpocTpaHeHHbIM COcOo60M MPYMEHEHNs NyHKTa, ONUCLIBAKOLLEr0 NpocToe o6opyfoBaHue, SABNSETCS BO3-
MOXHOCTb NPMMEHEHUS1 YCTPOCTB, NPU3HAHHBIX NCKPOGE30MacHbIMU, C Ha3HAYEHHbIMU BbIXOAHLIMU NapaMeTpaMu B npeae-
nax, ycTaHOBMEHHbIX AN NPOCTOro o6opyAoBaHus, B MCKpo6e30nacHoW Lenu, BHECA He3HaunTe/lbHble W3MEeHeHNs B [O0Ky-
MeHTauuo. Yalle BCcero aToT MeTOA, UCMOo/b3yeTcsa 415 UCNbITaTe/lbHOro 060pyA0BaHNS, VHAVKATOPOB ¥ NOPOrOBbIX pese.

Ecnu B Lenb BKIOYEHO 60/1ee 04HOro yCTPONCTBa C BbIXOAHBIMW XapakTepucTnkamm npocToro 060pyaoBaHus, crie-
AyeT no3aboTUTbCst 0 TOM, YTOGLI HE MpEeBbIWANNCHL AONYCTUMbIE NapamMeTpbl MPOCTOro ycTpoiicTea. VHorga B kavecTse
npenMyLLecTBa MOXHO BOCMO/Ib30BATLCS TEM, YTO BbIXOAHOE HanpsKeHWe MOsIBNSETCA TO/IbKO B YC/IOBUSAX NOBPEXAEHW
N [oNyCcKaeTCsl yunTbiBaTb NOBPEXAEHUS KO BCeil cucteme B LenoM. Hanpumep, ecnu B Lenu noaknyeHo 6onee ofHoi
eaVHULblI NpocToro 060pyAoBaHMs, TO MOXHO YTBEepXAaTb, YTO TOMIbKO OfHa eAnHuLa 060pyA0BaHMSA CUMTAETCS NOBPEX-
faemMoi B M0G0 MOMEHT BpPEMEHW, W, crefoBaTesibHO, HEOOGXOAMMO Yy4MTbiBaTb TO/IbKO Havwbonee HebnaronpuaTHbIN
Habop BbIXOAHbIX NapameTpoB. [aHHbIl NoAxoh npuemsnem B cuctemax «ib», Ho fO/MKEH 6bITh TWAaTeNbHO 3a40KyMeHTH-
poBaH. UTo6bl NpUMEHNTbL NOAO6GHBIV NOAXOA AN CUCTEM «ia», TpebyeTca AeTaslbHOe 3HaHWe NOJSlyYeHUS BbIXOAHbIX Na-
pameTpoB. VHdopMaLuio Takoro Tuna 06bIYHO HeNerko nosyyvTb, W, CnefoBaTeflbHO, 3TOT METOZ O6bIYHO He MPUMEHUM
K cuctemam «ia». Ecnu n3BecTHO, YTO K/1eMMbl YCTPOICTBA SIBASIKOTCA WCKIIOYUTENBHO PE3UCTUBHBIMU NPU HOPMasbHO
paboTe (Kak 3TO YacTo 6bIBaET), TO /II060E KOMMYECTBO 3TUX YCTPONCTB MOXET ObITb BK/IIOYEHO B CUCTEMY «iC».
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MpunoxeHve G
(obs13aTeNIbHOE)

Cuctembl FISCO

G.1 O6wue TpeboBaHUA

B HacTosilemM NpuioxeHWn cofepxuTtcs noApobHas nHpopMauus O NPOEKTUPOBaHUW CUCTEM, B KOTOPbLIX Mpu-
MEHSeTCSA KOHLenuua nckpobesonacHoi nonesoli WirHbl (FISCO), ocHoBaHHasA Ha NpuHUMNax CUCTEM C MaHYeCTepCKUM
KOAMPOBAHMEM W NUTaHWEM OT LUMHbI B COOTBETCTBUU C [1].

Tpe6oBaHua k cuctemam FISCO ycTaHOB/IEHbI HACTOALWMM CTaHAAPTOM, KPOME C/lyHaeB, yKa3aHHbIX B HACTOALLEM
NPUNOXeHNN.

MpumeyvaHunsa

1 Ha HekoToOpble YCTPOCTBa, KOTopble 6bln cepTuduULMpoBaHbl 40 0Ny6/IMKOBAHUA HACTOSALWEro cTaHgapTa, HO He
06513aTeNIbHO COOTBETCTBYIOLMNE TPEOOBAHUAM K NapameTpaM MCKpo6e30MnacHOCTM HaCcTosLWero ctaHgapTa, fAonyckaeTcs
HaHOCUTb Hagnuck «lMoaxopswee ans cuctem FISCO». Takue ycTpoiicTBa AonyckaeTcs ncnonb3osartb B cucteme FISCO,
ecnu cpaBHeHne uckpobesonacHblx napametpos UO, /0, POc L, Ir Pj noka3biBaeT COBMECTUMOCTb C OCTa/IbHON YacTblo
CUCTEMbl W COOTBETCTBYET BCEM APYrMM TpeboBaHWAM HacTOALEro ctaHgapra.

2 TunuyHaa cuctema npepcrasfnieHa Ha pucyHke G.1.

3 B uenom cuctembl FISCO ypoBHS BMAa B3pbIBO3aALMTbI «iC» NpegHa3HayvyeHbl 47151 NpUMEeHeHns B 30Hax knacca 2.
Cuctembl FISCO ypoBHeii Buaa B3pblBO3aLWMTbI «ia» U «ib» B OCHOBHOM npeAHa3HaueHbl 419 NpUMeEHEeHNs B 30He knacca 1.
Cuctembl FISCO ypoBHS BMAa B3pbiBO3aLMTbl «ia» MOTyT BXOAUTb B 30HY knacca 0, ec/im 370 cneuyasibHO NO3BOMIEHO B
TEXHUYECKNX [OKYMEHTax.

G.2 TpeboBaHus K cucteme

Cuctema 06bIYHO UMEET BUA, NokasaHHblli Ha pucyHke G.1.

Kabenb, ncnonb3yemblii B cUCTEME, [O/MKEH COOTBETCTBOBATbL pasdeny 9 u umetb cnegyrowime napameTpsbl:

- conpoTmBneHne kKoHTtypa Pc— ot 15 Om/km fo 150 Om/Kwm;

- WHAYKTUBHOCTb KOHTYpa Lc— o1 0,4 MIH/kM 8o 1 MIH/KM;

- emkocTb Cc— oT 45 H®/km Ao 200 HD/KMm;

- MakcvMmasnbHas A/iMHa KaxXAoro OTBeTBUTENIbHOro kabensa — 60 M gnsa Bcex rpynn 060pyaoBaHuUs;

- MakcMmasbHas ANnHa KaXA0ro MarncTpasibHOro kabens, BkaoYas ANUHY OTBETBEHNA kabenein — 1 km ans o6o0-
pypoBaHus noarpynnbl MC 1 5 kM — ansa o6opygosanusa rpynn | v il u nogrpynnsi 1IB.

Ecnn ncnonbsyetca kabenb, COOTBETCTBYIOLMIA HACTOALLEMY NPUIOXEHWNIO, AafibHelillee pacCMOTpeHne napame-
TpoB Kabens He TpebyeTcs.

Ecnn ucnonb3ylotca kabenn, cogepxaline HeCKONbKO Leneid, To OHW JO/MKHbI 6biTb TNa A nnn B.

Ecnn cuctema BkwovaeT B cebs:

- 0OMH WUCTOYHMWK NUTaHWUSA,

- no6oe 4ncnio nosieBbIX YCTPOICTB — BCero 4o 32,

- 1 40 OBYX OKOHEYHbIX YCTPONCTB,

MOSIHOCTbIO COOTBETCTBYIOLMX TPe6OBAHMAM HACTOSLLEro cTaHhapTa, B coyeTaHun ¢ kabenem, COOTBETCTBYIOLLUM
npuBeAEeHHON Bbille crneyundmrkaymmn, To aTa cucTemMa A0J/HKHA cunTaTbCs AOCTAaTOYHO 6e30MmacHo.

Bce ycTpolictBa, ucnonb3yemble B cucteme FISCO, fomxHbl 6biTb ogHol rpynnbl |, Il wan I, nogxogswen ans
npeanonaraemoro UCnosib30BaHUsA CUCTEMBI.

Cucteme JO/KEH OblTb NMPUCBOEH YPOBEHb BMAa B3pbiBO3almMThl («ia», «ib» unu «ic») onpegensieMblM Hanbonee
HU3KUM YPOBHEM BuAa B3PbIBO3aLLMTbI YCTPONCTB, NCMO/b3yEMbIX B cucTeMe. MprUCBOEHHbIN YPOBEHb BUAa B3pblBO3aLLU-
Tbl fO/MKEH BbITb yka3aH B OKYMeHTauuu no 6e3onacHocTy.

MoacnucteMbl B CUCTEME MOTYT MMETb pasHble YPOBHM BMAA B3PbIBO3ALLMTbI, €C/INM 3TO 060CHOBAHO OLEHKON 1 3a-
nMcaHo B TEXHUYECKON AOKyMeHTauuMn. Hanpumep, oT Maructpanu ypoBHA Buaa B3pblBO3awWnThl «ib» gonyckaeTcs cosga-
BaTb OTBETB/IEHME YPOBHA BUAA B3PbIBO3ALLNTBI «ia» C MPUMEHEHNEM COOTBETCTBYHOLLMM 06pa3om cepTudmULMpPOBaHHOIO
NHTepdeiica.

OkoHeuHoe(ble) ycTpoincTBO(a) AOMKHO(bl) HAXOAUTLCS Ha KOHUe(ax) Marmctpanu kabensi. ICTOYHMK NUTaHUs gon-
XeH HaxofuTbca He 6osiee Yyem B 60 M OT OA4HOrO KOHUa marucTpanu. Ecnm UCTOUYHWK NUTaHWS MOAK/IOYEH Yyepes3 OTBET-
B/IEHWE, TO A/IMHA 3TOro OTBETBMIEHNA JO/MKHA GbiTb OrpaHuyeHa ganHoin 60 m.

MpumeyaHne — Yncno nonesBbIX YCTPONCTB, KOTOPOE AOMYyCKaeTCA NOAKNIYaTb K OTBETB/IEHUIO, ONpeAeneHo
3aKcnnyaTaumoHHbIMN TPe6OBaHUAMN 1N TPpeOGOBaAHNEM HACTOALLEro NPUIOXKEHUS, KOTOPOe OrpaHnyYMBaeT YMC/O0 MNOJIEBbIX
YCTPOWCTB B CUCTEME MaKCUMym Ao 32.
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CoefumHuTeNbHbIE YCTPOWCTBA UM NepeknovaTeny MoryT 6biTb A06aBNEHbl B CUCTEMY 63 U3MEHEHUS OLeHKN 6e3-
onacHocTu. [jpyrme Tunbl NpocToro o6opyaoBanns, cootsetcTByrowme MOCT 31610.11, moryT 6bITb NOAKMNOUYEHBI K CUCTE-
mMe FISCO npwu ycnosun, 4to obuas UHAYKTUBHOCTL U €MKOCTb KaX4oro npoctoro obopynoBaHus He 6onee yem 10 MKIH
N5 HD, COOTBETCTBEHHO, ¥ 06LLLEe KO/IMYECTBO eAMHNL, NPOCTOro 060pyAoBaHMA 1 NONEBbIX YCTPOMCTB He npeBbiwaeT 32.

JokymeHTaums no 6e30nacHOCTM MOXeT ObiTb ynpolieHa A0 cnucka o6opyfoBaHUs BMeCTe C COOTBETCTBYHOLLEN
NCNosb3yeMon AOKyMeHTaLueli Ha o6opygoBaHue. JOoKyMeHTauns AOo/HKHa YeTKO OonpefensaTs YpoBEeHb BuAa B3pbiBO3a-
WMTbI KaXAoM 4acTn CUCTEMBI.

Onsa cuctem rpynnbl Il rpynna 060pyfoBaHusa UCTOUYHMKA NUTaHWA onpegenseT rpynny 060pyA0BaHNS CUCTEMBbI.

TemnepaTtypHas knaccudpmkauus nam makcumanbHas Temnepatypa NoBEepxXHOCTU (B 3aBUCMMOCTW TOro, 4YTO Npu-
MeHSIeTCs) KaXAoro yCTpoiicTBa AO/MKHbI ObiTh ONpeaenieHbl 1 OTPaXeHbl B JOKyMeHTauun. Takke Heobxogmmo noaTeBep-
OWTb, Y4TO AONYCTMMOE 3HaYeHne TeMnepaTypbl OKpYXatoLel cpeabl ANA Kaxaol eavHNULbl 060pyA0BaHNA NOAXOAUT ANs
npegnonaraemMoro MecTonosIOXeHUs.

G.3 JononHuTenbHble TpeboBaHUA K cucteme FISCO ypoBHSA BUAa B3PbIBO3aWNTbI «iC»

Monesble yCTPOICTBA, OKOHEYHble YCTPONCTBA U Apyrne BCloOMoraTesibHble YyCTPOCTBa, COOTBETCTBYOLWME Tpebo-
BaHNAM MCKpPO6e30nacHOCTH, HO He B KayecTBe ycTpoicTs FISCO, MOryT Ncnonb3oBaTbCs C UCTOYHUKOM nuTaHus FISCO
B cucteme FISCO ypoBHSA BMAa B3pPbIBO3ALUTLI «iC» MPW YCMOBWW, YTO OHM MMEIT BXOAHble napameTpbl Ll He meHee
17,5 B v BHyTpeHHUue napametpsbl L, n C, He npesBbiwatowmne 20 MKMH 1 5 HP cCOOTBETCTBEHHO.

Ecnn B cucteme FISCO ypoBHSA BMAa B3pblBO3alLMTbl «iC» UCMOMb3yeTcs MckpobesonacHoe obopyaoBaHue, 3TO
OO/DKHO ObITh yKas3aHO Npu yCTaHOBKe 3TOro yCTpolicTBa. 3aBoAcKas aTMKeTKa C MapkmpoBkoil «Cuctema FISCO ypoBHS
BMAa B3PbIBO3aLUUTbI «iC» ABNAETCA NpUeMseMbiM CNOCOB0M BbINOHEHUS 3TOr0 TpeboBaHuUs.

1— OKOHEYHOEe YCTPOMICTBO; 2 — WUCTOYHWK NUTaHWA; 3 — [aHHble; 4 — py4yHoli TepMuHan; 5— nosne.ble YCTPOICTBa;
6 — MarucTpasnbHblii kabenb; 7— OTBETBUTENbHbIV Kabenb

PucyHok G.1 — TunuyHaa cucrtema
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MpunoxeHve OA
(cnpaBo4HOe)

CBefgeHusi 0 COOTBETCTBUU CCbIJTIOYHbIX MeXrocyaapCTtBeHHbIX CTaHOapTOB

MeXAYyHapoAHbIM CTaH4apTam, NCNOJ/Ib30BaHHbIM B KAYECTBE CCbIIOYHbIX
B NPUMEHEHHOM MeXAyHapoAHOM cTaHgapTe

Tabnuuya [OA1

O603Ha4YeHmne CCbINIOYHOro CTeneHb
O603Ha4YeHne 1 HaMMeHOBaHNE CCbIIOYHOrO MeXxayHapoaHoro ctaHgaprta
MeXrocyaapCTBeHHOro ctaHgapTta COOTBETCTBUA
[OCT 31610.0 MOD IEC 60079-0:2017 «B3pbiBoOnacHble cpegbl. Yacte 0. O6opypo-
(IEC 60079-0:2017) BaHue. Obwme TpeboBaHUs»
FOCT 31610.11—2014 MOD IEC 60079-11:2011 «B3pbiBOONacHble cpedbl. Yacte 11. Vckpo-
(IEC 60079-11:2011) 6e3onacHasn anekTpuyeckas uenb «>
FOCT IEC 60079-14 MOD IEC 60079-14:2013 «B3pbiBoOnacHble cpeabl. Yacte 14. lMpoek-
TUpoBaHue, BbIGOP N MOHTaX 3/1EKTPOYCTAHOBOK»
MpumeuyaHne — B HacTosAwel Tabnuue NCNOb30BaHO cneayloliee ycoBHOe 0603HaYeHne CTeneHn co-

OTBETCTBUS CTaHAAPTOB:
- MOD — moauu1uMpoBaHHble CTaH4apThI.
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(1]

(2]

IEC 61158-2

IEC/TS 60079-47

MOCT 31610.25—2022

Bubnnorpadus

Industrial communication networks — Fieldbus specifications — Part 2: Physical layer speci-
fication and service definition (CeTwu cBsA3n npombilwieHHble. Cneundukaym NoaeBbIX LUUH.
YacTb 2. Cneumndmkauus (ousnyecKoro ypoBHs 1 onpejeneHme ycnyr)

Explosive atmospheres — Part 47: Equipment protection by 2-wire intrinsically safe ethernet
concept (2-WISE) (B3pbiBoonacHble cpefbl. YacTb 47. 3awmTa 060pygoBaHns ¢ NOMOLLbHO
KkoHuenuun 2-WISE)
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