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BeBegeHve

HacToswwmii cTaHAapT COAEPXUT ayTEeHTUUYHbIA TeKCT MepPBOro M3AaHna MeXxAyHapoAHoro craHgapta
IEC 60079-28. BK/IIOYEHHOTO B MEXAYHapoAHyto cucteMy ceptudukauum M3K Ex 1 eBponeiickyo cuctemy
cepTudpmkaunm Ha ocHoee AupekTuBbl 94/9 EC: ero Tpe6oBaHNA NONHOCTHIO COOTBETCTBYIOT NOTPEOHOCTAM
3KOHOMUKM cTpaH CHI.

HactosAwwii ctaHgapT:

- ABMISIETCA OAHUM M3 KOMMNJekca CTaHAapToB MO BuAaM B3pbIBO3AWMUTLI 415 3/1eKTPO060pYyA0BaHNS,
NPMMEHAEMOro BO B3pbIBOOMACHbLIX cpefax;

- NpegHasHayeH 419 HOpPMaTUBHOTo obecneyeHns 06583aTeNbHOV cepTUUKaLMN N NCIbITAHWUA.

YcTaHOBMEHHbIE HACTOALWMM CcTaHgapTom TpeboBaHuA ob6ecneyvBaloT BMecTe CO CTaHAapToOM
IEC 60079-0:2004 «32nekTpoobopyaosaHue A5 B3pbIBOONACHbIX ra3osbix cpef. Yactb 0. Obuwne Tpebosa-
HUSA» 6€30NacHOCTb NMPUMEHEHUS 3NEKTPOOOOPYA0BAHNSA HA ONAaCHbLIX MPOU3BOACTBEHHbLIX 06BbEKTaX B Yrosib-
HOI1. ra3oBol, HedpTAHONM, HedpTenepepabaTbiBatoLLel U APYTMX OTPACAAX NPOMbILIIEHHOCTY.

B HacToslLee BpeMsi OTCYTCTBYET MEXIOCYJapCTBEHHbIN CTaHAapT, pernaMeHTupyowuii Tpe6oBaHus no
3almTe o6opyfoBaHNA 1 NepejaroLmx CUCTEM, UCMONb3YIOLWUX ONTUYECKOE U3JTyHEHUE.

OnTtuuyeckoe obopyaoBaHue (Namnbl, nasepbl, CBETOANObI, BONIOKOHHbIE CBETOBOAbI U T. 4.) 60/bLUe 1C-
nosb3yeTcs B TEXHWKE CBA3W, reofesnu, KOHTPO/IbHbIX U U3MepUTENbHbIX Npubopax. ONTUYyeckoe usnyyeHve
60/1bLLION MHTEHCMBHOCTU NMpUMeHaeTcs Npu 06paboTke maTepuanos. HacTo onTuyeckoe 060pyaoBaHmne Haxo-
ONTCS BHYTPU UK PALOM C NOTEHLUMasIbHO B3PbIBOONACHBIMU CpefamMun 1 U3flyyeHne oT Takoro o6opyAoBaHns
MOXeT NPOXOAUTb Yepe3 B3pbiBOONACHbIE CPpefbl. B 3aBUCMMOCTU OT XapakTepucTUK U3/TyYEHUSs OHO MOXeET
6bITb CNOCOBGHO BOCMIAMEHUTL OKPYXatoLLyto B3pbiBOONACHY0 cpedy. MNpucyTcTBme nnm oTcyTcTBme 40MNOSHU-
Te/IbHOrO MOrMIOTUTENA 3HAYUTE/IbHO B/INSAET HA BO3MOXHOCTbL BOCM/1aMEHEHWA.

B0O3MOXHbI YeTbipe MexaHu3Ma BoCn/iaMeHeHNs:

a) OnTuuyeckoe M3ny4veHue MoraoLlaeTca NOBEPXHOCTAMU UNWM YyacTuuamu, Bbi3biBas UX Harpes, U B
onpefeneHHbIX YC/I0BUAX OHW HarpesatoTCcs [,0 TeMnepatypbl, NPy KOTOPOI BO3MOXHO BOCM/IaMEHEHUNE OKpY-
Xaroueli B3pbIBOONACcHOR cpefpl.

b) Tennosoe BocnnaMeHeHve o6bema rasa, ecnu ontTuyeckas AnHa BOSHbI COBNagaeT ¢ Nosocoii no-
TM0LEeHNnA rasa.

c) ®oToxMmuyeckoe BocrnsaMeHeHne BCeACcTBre dhoToauccoumany Moekyn KUciopoaa nsnyyeHmem
B y/IbTpanoneToBOM AnanasoHe A/IH BOJSH.

d) NHayumpoBaHHbI na3epom Npo6oii B rase B hokyce MHTEHCMBHOTO Myyka ¢ 06pa3oBaHMEM Masmbl 1
yZapHO BOJHbI, KOTOPble AENCTBYIOT Kak UCTOYHUKU BOCN/IAMEHEHNUs. STUM npoLeccam MOXeT Cnoco6CTBo-
BaTb Ha/IMune TBEPAOro Marepuana B6113n ToUYKN Npobos.

Hanbonee BepoOATHbIi MexaHU3M BOCM/IAMEHEHUS, NPOUCXOAALWNI Ha NpaKkTUKe Mpu camoli HU3KOW
MOLLHOCTM WU3/y4eHUsi, CNOCOGHOI Bbi3BaTb BOCM/aMeHeHne — a). B HEKOTOPbIX YCNOBUSIX NPW NyNbCUPYHO-
LLEeM U3NTyHEHUN TakKke MOXeT UMEeTb MEeCTO MexaHu3m d).

OnTtnyeckoe o6opyaoBaHve B 60/bLLUMHCTBE C/lyYaeB UCNO/b3YIOT COBMECTHO C 3/1eKTpUYecknuM obopy-
[OBaHMeM. Mo NPYMEHEHMIO KOTOPOTO B NOTEHLMAIbHO B3PbIBOONACHbIX Cpefax CyLLLECTBYIOT AACHbIE U NOAPO6-
Hble TpeboBaHus W cTaHdapTbl. OgHa W3 LUenelil HacTosLWero crtaHgaptTa — MHPOPMUPOBAaTb NMPOMbILLIIEH-
HOCTb O NOTEHLWasIbHOWM ONacHOCTN BOCN/IaMEHEHUS, CBA3aHHO C NPYMEeHeHeM ONTUYECKMX CUCTEM B onac-
HbIX 30Hax, U COOTBETCTBYIOLLUMX METOAaX 3aLnTbl.

B HacToswwem cTaHAapTe NoApPO6HO pacCMOTPeHa KOMMJIEKCHAs CMCTeMa KOHTPO/IA OnacHoCTK Bocnaa-
MeHeHus OT 060pYyA0BaHNS, UCMOSb3YIOLWEr0 ONTUYECKOe U3/TyUYeHne BO B3PbIBOOMNACHbIX 30HAX.
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M E X T OCUYA4APCTBEHH B 1 CTAHOAPT

B3PbIBOOMACHbBIE CPEAbI
YacTtb 28

3aumra 060pyA0BaHNSA 1 NepefaloLiuX CUCTEM,
UCMNOMb3Y L UX ONTUYECKOE U3NydYeHne

Explosive atmospheres. Pan 28. Protection of equipment and transmission systems using opUcal radiation

Nata BBegeHna — 2014—02—15

1 O6nacTb NpUMeHeHUs

HacTosiwumii ctaHgapT paccmaTprBaeT NoTeHuMasbHbIi pUCK BOCN/IaMEHEHMSI OT UCMNO/b3YHOLLEro onTu-
yeckoe usnyyeHvie 060pyAoBaHus, npegHasHauYeHHOro 418 NPYMEHeHNs BO B3pbIBOONACHbIX ra30oBbIX cpejax.
OH TaKkKo pacnpocTpaHsaeTcsl Ha 060pyAoBaHue, KOTOPOO HaxXO4UTCS BHE B3PbIBOOMACHON cpefpbl, HO onTuyec-
Koe n3ny4yeHve oT KOTOpOro nonajaeT B Takylo cpefy. B ctaHgapTe ycTaHOB/IEHbI MePbl NMPeAoCTOPOXHOCTU U
TpeboBaHus, KOTOpble HEO6XOAMMO BbIMOMHATL NPY NMPUMEHeHU 060pyAOBaHNA, NepeaatoLero onTuyeckoe
M3/ly4eHne BO B3PbIBOOMACHbIX Fa30BbIX Cpefax, ¥ MeTof UCNbITaHWs, KOTOpbIA A0MyCcKaeTcs UCNo/b30BaTh
[ANA NpOBEpPKM TOro, YTO NMYyYOK ONTUYECKOro U3y4YeHNs He CNOCO6eH Bbi3BaTb BOCN/IaMeHeHNe B BbIOpaHHbIX
YCNOBUAX UCNbITAHWA, €C/IN ONTUYECKME NpefefibHble 3HaYeHUs He MOryT ObiTb rapaHTMPOBaHbl OLLEHKON 1in
N3MepeHneM MHTEHCUBHOCTY Mnyyka.

B HacToswem cTaHgapTe cogepxaTtcsa TpeboBaHns K ONTUYECKOMY U3/TyYEeHUIo B Auanas3oHe A/1MH BOSH
oT 380 HM 0 10 MKM. OH OTHOCUTCSA K C/iefyoLWwumM MexaHm3MaM BOCM/IaMeHEeHUS:

- ONTMYECKoe M3/yYeHne NornoLaeTcs NOBEPXHOCTAMMN UM YaCcTULL@MK, BbI3biBas UX HarpeBs, U B onpe-
[JeneHHbIX YCNOBUSAX OHN HarpeBarTCsA 40 TemnepaTypbl, NPy KOTOPOI BO3MOXHO BOCM/IaMEHEHWNE OKpPYXKato-
el B3pbIBOONACHO cpefpbl;

- MHAYUMPOBaHHbI nazepom npob6oli B rase B hokyce MHTEHCUBHOTO Myyka ¢ 06pa3oBaHNeM Nnasmbl u
yAapHOUi BOMHbI, KOTOPbIe AeliCTBYIOT Kak UCTOYHUKN BOCM/IaMeHeHNs. STUM npoLleccam MOXeT Cnoco6CTBo-
BaTb Ha/nMune TBepAoro matepuana B6/m3n TOUKM NPo6os.

MpumevaHnne 1— Cm. nepeuyncneHus a)un d) Bo BBeJEHUN.

HacToswwmin cTaHAapT He paccmaTpuBaeT BOCM/IaMeHeHWe 0T y/bTPpadMoeToBoro U3y4YeHns unv no-
rNOLWEHNA N3yYeHns: B3pblBYATOM CMeCbhio. HacToAwuiA cTaHgapT Takke He pacnpocTpaHsaeTCs Ha B3pblBYa-
Tble NOrNOTUTENN AW NOFNOTUTENN, COfEepXKallue OKUC/TUTESb.

B HacTosilem cTaHfapTe onpefenieHbl TpeboBaHns K 060py0BaHNio, NpefHa3HauYeHHOMY ANS npyume-
HeHUs B aTMOCKEPHbIX YCIOBUSX.

HacTosiwumii cTaHgapT AONONHSET U n3meHsieT TpeboBaHus IEC 60079-0. B cnyyae npoTuBopeumnii Mexay
TpeboBaHMaAMN HacToswero ctaHgapTa n IEC 60079-0 Tpe6oBaHMA HAcTOSLLEro cTaHJapTa MMelT npenvy-
LLleCTBEHHOE 3HayeHue.

NMpumeyaHune 2— XoTA HEOGXOAMMO 3HATb O MexaHU3Max BOCNAaMeHeHUs b) 1 c), yNnoMAHYTbIX BO BBeje-
HWW. OHW He paccmMaTpuBalOTCA B HACTOALLEM CTaHAapTe M3-3a 0CO6eHHOCTEN ynbTpadMoneToBoro n3nyyeHnsa n abcop6-
LMOHHbIX CBOMNCTB 6ONbLWIMNHCTBA ra30B (CM. NpunoxeHue B).

MpnmevyaHune 3— Tpe6oBaHus 6€30MNaCHOCTU ANA CHWXKEHUA puUcka BO3AECTBMA Ha YenoBeKka BOJIOKOH-
HO-ONTUYECKNX CUCTeM CBA3M npuBegeHbl B IEC 60825-2:2000.

MpumevyaHune 4— Buabl B3pbIBO3ALWUTLI «OP iS». *op pr» M KOp Sh» mMoryT o6ecneynTb YPOBHU 3aLUTbI
o6opypoBaHusa (¥Y30) Ga. Gb nnu Gce. JononHUTENbHYO MHOPMaLMo CM. B NpuaoxeHun E.

N3gaHne oduynanbHoe
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2 HopmaTtunBHbIe CCbISIKA

CnepytoLive cnpaBoYyHble 4OKYMEHTbl HE06X0AUMbI 4151 NPUMEHEHNSA HacToALero ctaHgapra. Ana mc-
TOYHWKOB C YKa3aHHOI AaToi NpyuMeHsieTcs TO/IbKO yKasaHHoe n3gaHune. [1na ucTouHnkoB 6e3 ykasaHus gatbl
NpUMeHsIeTcA nocnegHee n3gaHue fokymeHTa (BKoYas Bce nonpasku).

IEC 60079 (Bce uactn) Electrical apparatus for explosive gas atmospheres (9nektpoobopygosaHune gns
B3PbIBOONACHbIX ra30BbIX Cpef)

IEC 60079-0 Electrical apparatus for explosive gas atmospheres — Part 0: General requirements
(3nekTpoobopyfoBaHue AN B3pbIBOONACHbLIX ra3oBbix cped. YacTtb 0. O6Lwme TpeboBaHms)

IEC 60079-10 Electrical apparatus for exlosive gas atmospheres — Part 10: Classification of hazardous
areas (3nekTpoobopygoBaHve A5 B3pbIBOONACHbLIX rasoBbix cpes. Yactb 10. Knaccudmkaumsa s3pbiBoonac-
HbIX 30H)

IEC 60079-11 Electrical apparatus for explosive gas atmospheres — Part 11: Intrinsic safety «i»
(@nekTpoo6opyaoBaHne 419 B3pbIBOONACHBIX ra3oBbix cped. YacTb 11. Mickpobe3onacHas anekTpuyeckas
uenb «I»)

IEC 60825-2 Safety of laser products — Part 2: Safety of optical fibre communication systems (Be3onac-
HOCTb Na3epHbIX n3genuii. Yactb 2. be3onacHoCTb BO/IOKOHHO-ONTUYECKNX CUCTEM CBA3M)

IEC 61508 (Bce uacTtun) Functional safety of electrical/electronic/programmable electronic safety-related
systems (PyHKUMOHa/bHas 6e30MacHOCTb 3NEKTPUYECKUX/INEKTPOHHbIX/MpOorpaMMmpyembiX 3NEKTPOHHbIX
cuctem 6e30MacHOCTK)

IEC 61511 (Bce yactn) Functional safety — Safety instrumented systems for the process industry sector
(PyHKLUMOHaNbHan 6e3onacHOCTb. OCHaLLEeHHblE M3MepUTebHbIMU Npubopamn cucTembl 6e3onacHoCTV AN
ob6pabaTbiBaloLLell MPOMBbILLIEHHOCTN)

3 OnpepneneHus

B HacToALWeM fOKYMEHTE NPUMEHSIIOTCA TepMUHbI U onpeeneHusa IEC 60079-0, a Takke cregyowime
TEPMWHBI 1 onpefeneHuns.

n punmMmeyvyaHne — ﬂOI'IOﬂHMTeI'IbeIe onpeaeneHvs, NpUMeHseMble KO B3pblIBOOMNAaCHbIM cpeaam, NnpuBedeHbl B
IEC 60050-426 [1].

3.1 nornoweHune (absorption): lMpeBpallieHne 3Hepruy 31eKTPOMarHMTHON BOJHbI B Apyryo hopMy
3Hepruu, HanpuMep Tenso, B cpefe pacnpocTpaHeHus

(M3C 731-03-14)

3.2 gnameTp nyyka onTu4eckoro usnydyeHus (wumpuHa nyyka) (beam diameter or beam width):
PaccTtosHue mexgy AByMSA AnameTpasibHO MPOTUBONO/IOXKHBLIMU TOYKAMW, B KOTOPbIX dHepreTnyeckas ocse-
LLIeHHOCTb COCTaBsAeT Onpee/eHHY0 A0/110 MakCUMaslbHOM 3HepPreTUYecKol OCBEeLLeHHOCTH Nnyyka

(M3C 731-01-35)

MpumevyaHune — MoHATHE «gMaMeTp Myyka ONTUYECKOTO U3NTyYEHUsA» Mpexe BCero OTHOCUTCA K myykam C
KPYribiIM MW NOYTU KPYrnblM NONEepedYHbIM CeYeHnem.

3.3 NTEHCMBHOCTb Myyka onTuyeckoro ninyyeHms (beam strength): TepmuH, NpYMeHSAEMbINA B Ha-
cTosILleM cTaHgapTte, 4Tobbl oxapakTepn3oBaTb MOLLHOCTb, 3HEPreTUYeCKy0 OCBELLEHHOCTb, 3HEPIUIO UK
3HepreTMYeckyto aKCNO3nLMI0 Nyyka ONTUYECKOro N3/TyYeHns.

3.4 ceppueBrHa ONTMYECKOro BOMIOKHA (core): LleHTpasibHas 4yacTb ONTUYECKOro BOJIOKHA, Yepes Ko-
Topylo nepegaeTcsa 60/bLIas YacTb MOLHOCTU ONTUYECKOIO U3/TyYeHust

(M3C 731-02-04)

3.5 o6onoyka onTuyeckoro BonokHa (cladding): AunanekTpuyeckuii MaTepuasa onTUYECKOro BOJIOK-
Ha, OKpyXarLwuii cepaLeBuHy

(M3C 731-02-05)

3.6 xryT ontnyeckoro sonokHa (fibre bundle): Komnnekt onTuyeckmx BONOKOH 6€3 3aLlMTHOrO no-
KpbITUA

(M3C 731-04-09)

3.7 BONIOKOHHO-ONTMYeckoe okoHevHoe ycTpoiicTBo (fibre optic terminal device): Mpucnoco6ne-
HUue. BK/loYatoLLee 04HO UM HECKO/IbKO ONTO3NEKTPOHHbIX YCTPOWCTB, KOTOpPOe NpeobpasyeT 3/1eKTpUYecKunii

2
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CUrHas1 B ONTUYECKUiA /MM HAo6oPOT, 1 KOTOPOE MOXHO NOAK0YATb, MO MeHbLUE Mepe, K 04HOMY onTuyec-
KOMY BOJIOKHY

(M3C 731-06-44)

NMpumeyaHune — BONOKOHHO-ONTUYECKOE OKOHEYHOE YCTPOWCTBO BCerga MeeT OAUH UMN HECKObKO BCTPOEH-
HblX COeAuHUTEeNnen nnn rmbkMx BbiBOAOB.

3.8 uckpobesonacHoe onTuyeckoe mnsnyyeHune (inherently safe optical radiation): Bugumoe wm
MH(pakKpacHoe U3flyyeHue, KOTOPOe HECMOCOGHO B HOPMasIbHbIX YC/IOBUSAX WM yKa3aHHbIX YC/I0BUAX HEUC-
NpaBHOCTU NPMBOAWTL K 06pa3oBaHW0 3HEpPrnu, AOCTATOYHON ANS BOCM/IaMEHEHUSI yKa3aHHOW onacHoii
atmocdepsbl.

NMpumeuyaHne — ITo onpefesieHNe aHaNorMYHO ONpPeaeeHno TEPMUHA «MCKPOBE30NacHbIf», NPUMEHSEMO-
MY K 9/IEKTPUYECKUM LEnsiM.

3.9 aHepreTuyeckas ocBelleHHOCTb (irradiance): MOLWHOCTb U3NyYeHUs, NajatoLwero Ha aeMeHT
NMOBEPXHOCTU, OTHECEHHAA K M/oWaamn 3Toro afieMeHTa

(M3C 731-01-25)

3.10 cseT (unu Buagumoe usnydernue) (light or visible radiation): /lto6oe onTuyeckoe n3nyyeHue, Ko-
TOpOe MOXeT HenocpefCTBEHHO BbI3blBaTb 3pUTESILHOE OLLYyLLeHWe

(M3C 731-01-04)

NMpumeuvaHune 1— paHuubl cNekTpasbHOR 06/1aCTU BUAMMOrO U3NYUYEHNUS NPOXOAAT B AMNa30He A/IVH BOJTH B
Bakyyme — ot 380 go 800 Hm.

MpumevyaHune 2— BobnactvnasepHoin 1 oNTUYECKON CBA3N, NO TPAANLNN N HA NPAKTUKE, B @HTNIMIACKOM A3bl-
Ke TEPMUH «CBeT» BKI0YaeT 60MblUYI0 YaCTb 3/1eKTPOMArHUTHOTO CNeKkTpa, KOTopblii MoXeT o6pabaTbiBaTbCA OCHOBHbIMY
ONTUYECKUMU MeToAamMu, UCNONb3yeMbIMU A BUAUMOTO CNeKTpa.

3.11 MuHUManbHas aHeprusa socnnameHeHusa. M3B (minimum ignition energy. MIE): Camas Hus-
Kas anekTpuuyeckas sHeprus, 3anaceHHas B KOHAeHcaTope, paspsifjia KOTOPOW AOCTaTOYHO, YTOObLI OcyLiec-
TBWUTb BOCNNaMeHeHne Hanbonee BOCnIaMeHAeMOol B3pbIBOONACHON ra3oBoli Cpefbl B YKa3aHHbIX YC0BUAX
ncnbITaHui

3.12 onTtunuyeckoe BosIoKHO (optical fibre): CeeToBOA B BUAE HUTU, U3TOTOBJIEHHbIW U3 AN3NEKTPUYEC-
KMX martepuanos

(M3C 731-02-01)

3.13 BoNnokoHHO-oNTUYeckuii kabenb (optical fibre cable): Y3en, coctoswwmii 13 ogHoro wnu He-
CKOJIbKUX ONTUYECKMX BOSTOKOH MM XXIYTOB BHYTPU 06LLLel 060/104KM, MpefHa3HauYeHHOM AN UX 3anTbl OT Me-
XaHUYEeCKNX Harpy3ok u Apyrux Bo3aeicTBUiA OkpyxatoLeli cpefbl, HO COXpaHSALLen nepegatoLyme cBoicTea
BOJIOKOH

(M3C 731-04-01)

3.14 BONOKOHHO-OMTUYeckas cuctema cBa3u, BOCC (optical fibre communication system,
OFCS): CneuunanusmpoBaHHasa CKBO3Has crcTeMa reHepmpoBaHus, nepefayn n npuema onTuyeckoro nsnyye-
HWSA OT Nasepos, CBETOANOA0B WV ONTUYECKMX YCUUTE e, B KOTOPOI NepeAaya C Lesbio CBA3N U/nnu ynpas-
NIeHNs OCYLLLEeCTBSETCS C MOMOLLbIO ONTUYECKOro BOSIOKHA

3.15 onTnuyeckaa cuctema cBfAA3M B CBOGOAHOM npocTpaHcTBe, OCCCI (free space optical
communication system, FSOCS): CrauuoHapHas, nepeHocHas Wiy BPpeMeHHO yCTaHOBJIEHHAs cuctema B
CcBOOOHOM MPOCTPaHCTBE, UCNONb3yeMas, NpegHasHavyeHHan uam npegnaraemas Ass rosiocoBoi CBA3M, ne-
pefayvn AaHHbIX UM MyNbTUMEANIAHON CBA3WN U/Wnn ynpasieHns 3acyeT NPUMEHEHNS MOAY/TMPOBAHHOIO N3Ny-
yeHuns nasepa unu VK-caetogmnoga

MprmeHeHne B «CBOGOAHOM MPOCTPAHCTBE» O3HA4YaeT NPUMEHEHVEe B MOMELLEHUN MW Ha OTKPbITOM
BO3[yXe onTnyeckoli 6ecnpoBOAHON CUCTEMbI CBSA3U C HEHANPaB/IEHHON N HanpaBNeHHOWN NnepeAayeli faHHbIX.

MpueMHUKN 1 NnepegaTymkm MOryT 6biTb pasfeneHbl UK He pasfeneHsb.

MpumeuaHune — MpuBeageHHoe Bbille onpegeneHne yctaHoBneHo TK 76 M3K. Hacrtoswuii ctaHgapTt pac-
CMaTpuBaeT He TO/IbKO «CUCTEeMbl CBSi3U», MO3TOMY 6biI0 6bl NONE3HO 6onee o6l ee onpeaeneHue.

3.16 mouwHOCTb onTu4yeckoro nsny4deHuns (optical (or radiant) power): OTHOLWEHME NOTOKA 3HEPTUN
N3/TyYEeHNs KO BPOMEHU W3/TyUYeHUs
(M3C 731-01-22)
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3.17 onTtuyeckoe mnsnydeHune (optical radiation): 3nekTpomarHuTHOE U3Ny4yeHwWe C AIMHAMMW BOSH B
Bakyyme, HaxoAAWMUMUCS B Anana3oHe Mexay n3nyyeHnsMn PeHTTeHOBCKOro U pajMoBO/THOBOTO Aiana3oHoB,
TO eCTb NpuMepHO OT 1 HM A0 1000 MKM

(M3C 731-01-03)

MpumeuyaHune— B HacTosWweM cTaHgapTe TEPMUH «ONTUYECKUIA» OTHOCUTCS K ANMHE BONAHLI OT 380 HM Ao
10 MKM.

3.18 3awunueHHbIn BOMOKOHHO-ONTUYecknii kabenb (protected optical fibre cable): Bonokoh-
HO-OMTUYECKNIT Kabesb, 3alMLLEHHbIA OT BblAENEHUSA ONTUUYECKOTO M3/lyYeHNs B aTMOCHepy B HOpMasibHbIX
ycnoBusx paboTbl ¥ NPV NPOrHO3UPYEMbIX HEUCMPABHOCTAX C NOMOLLbH AONOIHUTEIbHOT0 apMUPOBaHUs, U30-
NSALMOHHON TPy6KW, KabenbHOro NoTka UM kabenbHOro kaHana

3.19 sHeprua nsnydeHus (radiant energy): DHeprus, koTopas usfiyyaeTtcs, nepefaeTcsa UM NpuHU-
MaeTcsi MOCPeACTBOM 3/1EKTPOMArHUTHbIX BOJH

(M3C 731-01-21)

3.20 aHepreTmyeckas akcnosuuua (radiant exposure): 3Heprua M3nyyeHusl, najarollero Ha ane-
MEHT NMOBEPXHOCTU, OTHECEHHAS K N/IOLWaM 3TOro 3/IEMEHTa

[M3C 393-14-84, nameHeHHblli, 1 MOC 845-01-42. N3MEHEHHbINA]*

4 O6wume TpeboBaHMA

4.1 OnTuyeckoe obopyaoBaHue

Bce anekTpuyeckme 31eMeHTbl U Lienn BHYTPU U C BHELLHe CTOPOHbI ONTUYeCcKoro o6opyoBaHus f0/1-
XHbl COOTBETCTBOBATb CTaHJapTaM Ha KOHKPETHOe 31eKTpoobopyaoBaHue.

4.2 YpoBHU 3aliUTbl

PasnunuatoT Tpy ypoBHS 3awuThl 060pyaoBaHus: Ga. Gb. Ge (cm. npunoxeHune E). B Tabnuue 1 nokasaHa
CBSA3b MeX/y YPOBHEM 3aluTbl 060PyA0BaHNSA N BEPOATHOCTLIO HAIMYNSA UCTOYHMKA BOCTIAMEHEHMS.

Ta6numya 1— 3aBUCMMOCTb YPOBHS 3alWnUTbl 060PYAOBAHNSA OT BEPOSTHOCTM HANMNYUSA UCTOYHMKA BOCMIAMEHEHNs
O603HaueHVe YpoBHS 3aWmTbl 060pyA0BaHMs BeposTHOCTL BOCT/IAMEHEHNS]

Ga BocnnameHeHne HEBO3MOXHO MPW OAHOM WM ABYX He3aBUCUMbIX MO-
BPEXAEHUSAX UK B Clly4ae peAKknx HeucnpasHoCTel

Gb BocnsameHeHne HEBO3MOXHO MPU OLHOM MOBPEXAEHUU AW a criyyae
0XMAaEeMbIX HEUCNPABHOCTEN

Gc BocnnameHeHne HeBO3MOXHO B HOPMasibHbIX YCNOBUAX paboTbl

OLeHKy ONacHOCTM BocniaMmeHeHus (CM. npunoxeHne C) Heo6X0AMMO NMPOBOAUTL C Lieflblo onpegene-
HUSE MEXAHWU3MOB U UCTOYHUKOB BOCM/IAMEHEHNUSI, CBA3AHHbIX C KOHKPETHbIM NPUHLMMNOM paboTsl 060pya0Ba-
HUSI. MCMO/b3YIOLLErO OMNTUUECKOE M3/TydeHNe.

Buapl 3aLinThl, BbiGpaHHbIE B pasgene 5 Ans 3aliuTbl KOHKPETHOr0 060pYA0BaHUs, 3aBUCAT OT OLLEHKM
0MacHOCTY BOCM/IAMEHEHUS C YYeTOM NPUBEAEHHON Bbllle TabuLbl BEPOSTHOCTU BOCMIaMEHEHUs A1s pas-
HbIX YPOBHEl 3aluThl.

MpumeuvaHnne — TK31 M3K nNpuHATO pelleHne o BBeAEHUN «ypOBHEN 3awnTbl 060pyaoBaHns Ga. Gb. Ge».

5 Bugbl 3aWuThbl

51 O6uwue TpeboBaHus

Ana npefoTepalleHns BoCniaMeHeHs OT ONTUYECKOro U3/y4eHUs B NMOTEHLMaNIbHO B3PbIBOOMACHbIX
cpefax AonycKaeTcss NPUMEHATb TPU BUAa 3alluThbl:

a) nckpobesonacHoe oNnTUYeCcKoe U3JyYeHue, «op is»;

b) 3awuweHHoe onTuyeckoe n3nyvyeHue, «op pr»;

C) onTuyeckasa cuctema c 6/10KMPOBKOA, «op sh».

* |IEC 60050-393:2003 MexayHapoaHblii anekTpoTexHuyeckunii cnosapb (M3C). YacTb 393. AgepHbie npuéopsl. du-
3U4eckme ABNEHUA N 0OCHOBHble npuHumMnbl. IEC 60050-845:1987 MexayHapoAHbll anekTpoTexHuyeckuii cnosapb (M3C).
YacTb 845. OcBeleHune.
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5.2 TpeboBaHus K NCKPOGE30NACHOMY ONTUYECKOMY M3TYUYEHUIO «Op iS»

5.2.1 O6uine TpeboBaHus

Mckpobe3onacHoe onTuyeckoe U3nyyeHne — 370 BUAMMOE WM MHPPaKpacHoe M3slyyeHne, KOTOpoe B
HOPMaJsIbHbIX YC/T0BMAX Pa6b0Thl MW B YKa3aHHbIX YCIOBUSX HEMCNPABHOCTWM HECNOCOGHO NOABOANTL SHEPTUIO,
[OCTaToO4HYI0 A5 BOCMIIAMEHEHNUSA ONpefenieHHol B3pbiBYaToll cpeapl. Mpu 3TOM NoAxof K 6e3onacHocTv
OCHOBbIBAETCSl HA OrpaHUYEHUN NHTEHCUBHOCTM Myyka ONTUYECKOro U3nyyeHuns. BocniameHeHme ot ontuyec-
ku obnyyaemoro noraowjawouiero o6bekta TpebyeT onpefeneHHoro KoaMyecTsa 3Hepruu, MOLLHOCTU Wan
3HepreTMyecKoii OCBELLEHHOCTU NPY TOXAECTBEHHbIX MEXaHW3Max BOCM/IAMEHEHNSA B BUAMMOI U MHhpakpac-
HoI o6nacTax cnekTpa. KoHuenums nckpobe3onacHoro onTUYeckoro M3slydeHnus NpUMeHseTcst K U3lyuyeHuio
No60I MHTEHCMBHOCTY 1 AONyCcKaeT NPUCYTCTBME NOMIOTUTENS B OKpYXaloLLeii cpese.

MpumeyvyaHune — Mo pesynbTataM BbINOMIHEHHbIX UccnegoBaHuii (17—22) onpepeneHbl 6e3onacHble Ans
B3PbIBOONACHbIX ra30BbIX CPef, 3HAYEHUA MHTEHCUBHOCTYU Nyyka B BUAMMON 1 nHpakpacHoli o6nactn cnektpa. beso-
nacHble 3HaYeHusA npeaycmaTpuBaloT OrpaHUYeHHbli ypoBeHb 6€30NacHOCTH Npu HEe61aronPUATHBIX YCAOBUAX UCMbI-
TaHwii. UmetloTCA cBeleHNA 0 BOCNIAMEHEHNU CMeCcK cepoyraepoja ¢ BO3AYXOM ONTUHECKUM U3NyYeHUeM MOLHOCTbIO
24 mBT.

5.2.2 HenpepbiBHOE U3NyyeHne

MOLLHOCTb ONTUYECKOT0 U3NYHEHUS U SHEPreTUYeckas OCBELLEHHOCTb He [0/KHa NpeBbIaTh 3Have-
HWIA. NpuBeAeHHbIX B Tabnuue 2. pacnpefeneHHbix No rpynnam o60pyfoBaHMsa U TeMnepaTypHbIM kiaccam.
Be3sonacHble 3HaYeHWs 3HEPreTUYECKKOW OCBELLEHHOCTU YKa3aHbl NpY MakcuMasibHOW nnowaan obnyvyaemon
NMOBEPXHOCTW, He npeBblwawwen 400 mMm2. [ns naowagun o061yvyaemoli NMOBEPXHOCTW, NpeBbialoLLei
400 MM2, NPUMEHSIOT TeMMNepaTypHble OrpaHUYeHns 41s COOTBETCTBYIOLLEro TeMnepaTypHOro knacca. B 1a6-
nmue 2 cofepXuTcs MHopMauus A8 roproyumx UM HEroproumnx NorioTuTesneidl. B kauecTBe asibTepHATUBLI
Tabnuue 2 Ana NPOMEXYTOUHbIX 3HaYeHWi naouwiageli 06/1yyaemMoil NOBEPXHOCTU, €CNU roployve TBepable
06BEKTbI UCK/IOYEHDBI, 6e30MacHble 3Ha4YeHUA MOLLHOCTU MOTYT OnpefensaTbCa No pUCYHKY 1.

Ta6nunuya 2— Be3onacHas MOLHOCTb ONTUYECKOTO U3/TyYEHNA U IHEpPreTuyeckas OCBELLEeHHOCTb AN B3pbiBOONac-
HbIX 30H. K/TaCCUULMPOBAHHbBIX MO FPynne U TemnepaTtypHoOMy knaccy o6opyoBaHus

pynna o6opyAosaHus 1 MA MA VB nc
Knacc temnepartypsbl T3 T4 T4 T4 T6
Temnepatypa .'C < 150 <200 < 135 < 135 < 135 <85
MowHoCTb. MBT 150 150 35 35 35 15

OHepreTnyeckass OCBELLEHHOCTb.
MBT/MM2) (nnowanb NOBEPXHOCTU
He 6onee 400 MM2) 204 20- 5 5 5 5

WwAns 061yyaemMblx yuacTkoB nnowagbio 6onee 30 MM2, Ha KOTOPbIX TOplOYMe MaTepuasnbl MOTyT 3ajepXusatb ny-
YOK ONTUYECKOTO U3NTyYEHUs, MPeAes SHEPreTUYECKON 0CBELWEeHHOCTU paBeH 5 MBT/MM2

5.2.3 VMnynbcHoe n3nyyeHune

[na AnnTenbHOCTM ONTUYECKOro UMMNysibca MeHee 1 MC 3Heprus onTUYecKoro UMNysbca He Jo/KHA
npesblllaTb MUHVMAasIbHYIO 9HEPTUIO UCKPOBOIO 3aXMWraHUs COOTBETCTBYHOL e B3pbIBOONACHON ra3oBoil
cpeapl.

[na onTuyeckoro umnynbca NPoAO/IXKUTENBHOCTLIO OT 1 MC 0 1 € 3Heprus onTUYECKOro UMMysbca He
[O/MKHA NpeBblllaTh AeCATUKPATHON MUHUMa/bHO 3HEPTUK UCKPOBOTO 3aXKMTaHa B3PbIBOONACHON ra3oBoi
cpefbl.

[nsa onTuyeckoro vmnysbca MPoAO/IXUTENBHOCTLIO 6onee 1 ¢ MakcUMasibHas MOLHOCTb He [0/hKHa
npesbllLaTh YPOBHM 6€30NacHOCTM ANS HenpepbiBHOrO n3nyyenus (5.2.2, Tabnuua 2). Takme nMnynbCbl pac-
CMaTpuBaloTCA KakK HemnpepbIBHOE U3yYeHue.

B cepun onTUMYeCKMX MMMNY/IbCOB KO BCEM UMMNYy/bCaM NPUMEHSETCS KPUTEPUA OAMHOYHOTO MMMYybCa.
Mpwn yactoTe nosTopeHus 6onee 100 Il cpeHAA MOLHOCTL He A0/KHA NpeBbilaTh ypoBeHb 6e30nacHoCTH
[ANA HenpepbIBHOIO n3nyyeHus. MNpu yactoTe nostopexHuss mexdee 100 'y gonyctuma 6oee BbiCOKas CpefHss
MOLLHOCTb, €Cnn 3T0 ByAeT NOATBEPXKAEHO UCNbITAHUAMW B COOTBETCTBUM C pasfesniom 6.
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IMMLWANBHM a3ennBUBUIAKMLLASA MOLLHCCTY, MBT

OBMYUMMBIIA YU KKK, HU2

PucyHok 1 — PucyHok B.1 ¢ npeaenbHbIMU TINHUAMU ANS NPOMEXYTOUHbIX 3HAYEHUI nnowaaeint o6nyyaemoit
NOBEPXHOCTW B MPUCYTCTBMU HErOpYMX NornotTuTenei (knaccel Temnepatyp T1-T4. anekTpoo6opyaoBaHue
nogrpynn HA. MB, IIC)

5.2.4 VcnblTaHuA Ha 3axuraHue

McnbiTaHnsa Ha 3akuraHve 4715 NoATBEPXAEHNS NCKPO6Ee30NacHOCTU BbIMOJTHAKOT B 0CO6ObIX C/lyYasx, Ha-
npumep:

- ANS TYYKOB CpefHUX pasMepoB WAW NPOAO/HKUTENIbHOCTU, KOTOPbIE MOTYT NPEBLICUTL MUHUMASIbHbIE
KpUTEPUM ONTUYECKOTO 3aXUraHns, HO He CNOCOOHbI Bbi3BaTb 3aXWUraHue;

- 4715 MYYKOB CO C/IOXHOW BPEMEHHON AnarpamMoii, 4151 KOTOPbIX TPYAHO ONpeaesiuTe 3HEPIUI0 B UM-
nynbce Wuam cpeaHo MOLWHOCTD;

- ANs cneunanbHbiX cpes, 06BEKTOB AN APYTUX KOHKPETHbLIX MPUMEHEHWI, KOTOpble CO34at0T SIBHO Me-
Hee XeCTKue yCNI0BUs, YeM YCI0BUSI UCMbITAHUIA, N3YUYEHHbIE [0 HACTOSLLETO BPEMEHU.

WcnbiTaHHO BbIMOMHAKT Ha 10 o6pasLuax MCTOYHKKA CBETa, Kak ykasaHo B pasgene 6. icnbiTaHue cunta-
eTcsa NPoAEHHbIM, €CIN HU B OZHOM K3 10 UCNbITAHUI HE NPOUCXOAUT 3aXMraHus.

5.2.5 OnTuyeckne ycTpolicTBa, CKOHCTPYMPOBAHHbIE MO NMPUHLUUNY MCKPO6GE30NaCHOCTU

OnTunyeckme ycTpoicTBa, CKOHCTPYMPOBaHHbIE MO MPUHLMMNY UCKPO6GE30MacHOCTU. AO/MKHbI 06ecneun-
BaTb 3alLWTY OT 3/1IEKTPUYECKOI Neperpy3kn/noBpexaeHus ana npeaynpexaeHuns n3bbIToYHOW MUHTEHCUBHOCTM
nyyka OonTUYECKOrO U3NyYeHNs1 B NOTEHLMa/IbHO B3PbIBOOMACHbLIX cpefax. AHann3 pucka/onacHoOCTU AO/HKEH
onpeaennTb, Korga 3Tu yCcTpoiicTBa Heo6xoaMbl. Buabl 0TKA30B MCTOUYHMKA OMTUYECKOTO U3Ny4YeHns, 6apbep
6€30MacHOCTU NCTOYHUKA NNTaHUSA U Ha/TM4Me B3pbIBOONACHOW cpefbl AO/MKHbI paccMaTpruBaTbCsA B HOpMasib-
HbIX YCNOBUSAX 3KCMyaTaLum U B yC/I0BUSX HEUCMPABHOCTY A/151 ONpeaesieHnst Heo6XoAMMOCTY AOMNONHUTE b
HOIi 3aWuThl.

VICTOYHMKM OMTMYECKOTO U3NYYEHUS, Takme Kak nasepHble AM0Abl WU CBETOAUOAbI, BbIXOAAT U3 CTPOSA
npv neperpese B yC/0BUAX Neperpyskn. Tens0BON 0TKa3 HEKOTOPbIX ONTUYECKNX MCTOYHUKOB CNOCO6EH o6ec-
neynTb HEOOXOAMMYIO 3aLLUTy OT neperpysku (McnbiTaHne Ha 10 o6pasuax).

DneKTpuyeckme Lenum, Hanpumep orpaHuynTeNn Toka U/nnm Hanps>xeHsl, ycTaHOB/IEHHbIE MEXAY UCTOY-
HVKOM ONTUYECKOTO M3/TyYEHUS Y UCTOYHWKOM 3/1EKTPMYECKO MOLLHOCTW, CNOCOOHbI 06ecneynTb 3aLnTy oT
neperpysku, Kak nckpobesonacHole Lenu.
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3awuTa oT neperpysku gosHkHa 6biTb 06ecneyeHa B TON CTENeHW, B KaKO 3T0 He06Xo0AMMO 418 Npesno-
naraemoro ypoBHs 3aluTbl o6opyfosaHusa (cm. IEC 60079-11). Hanpumep, ans obopyfosaHus Ga orpaHuyu-
TENM TOoKa W/MAM HanpshkeHus O/KHbl obecrneumBaTtb 3awuTy OT Mneperpy3kum npu ABYX Y4uTbiBaeMbIX
HencnpaBHOCTAX OrpaHMunTens Toka u/unu HanpskeHus. [lns obopyposaHua Gb Tpe6oBaHue MOXeT OblTb
CHWXEHO [0 OAHOIN HeucnpasBHoCTU. [N 060pyaoBaHust GC HOMUHabHbIE XapaKTEPUCTUKN AO/KHbI GbiTh
NPUHATLI 6e3 fonycka Kakmx-1mbo HemcnpaBHOCTel. TennoBoe paspyLueHre HEKOTOPbIX ONTUYECKUX NCTOYHN-
KOB Masiofi MOLLHOCTW, TakuxX Kak CBeTOAMOAbl, [OMNYCTUMO AN obecrneyveHns 3awutbl OT Neperpyskut
o6opy0BaHNs € M06bIM YPOBHEM 3aLLUTHI.

5.3 Tpe6oBaHMA K ONTUHECKOMY U3NTYYEHUIO C 3aLMUTON «Op pr»

5.3.1 O6uine TpeboBaHuA

Mpu aTOM BMAE 3aLUTbl U3/TyYeHWe AOMKHO BbITb 3aK0YEHO BHYTPU ONTUYECKOTO BOMIOKHA WAV APYroi
nepegatoLei cpefbl U NpW 3TOM He A0/HKHO BbIXOAUTb 3a Npeaesibl 3Tol n3onauumn. B aTom criyyae xapakrte-
PUCTUKM N30NALMKN ONpesensoT ypoBeHb 6e30MacHOCTU CUCTEMBI.

AHanus pucka no3BonseT ycTaHOBUTL TpeboBaHNs 6e30NacHOCTU Ha OCHOBE NpeAnonaraeMbix yCi0Buii
(ycnoBuit HemcnpaBHOCTW MM HOPMasIbHbLIX YC/IOBUIA aKCnyaTauun).

OnTuyeckoe BOSIOKHO MOXET UCMOJb30BaTLCA B CUTyaLUsX, Korja He CyllecTBYeT 3apaHee 3afaHHbIX
YC/0BWIA, TO €CTb KOrfa BHelLUHee BO3AeliCTBUE MOXET Bbl3BaTb paspylueHne 3almTHoro 6apbepa. lononHu-
TeflbHble CpeAcTBa 3alMTbl (Hanpumep, NpoyHas KabenbHas NpPoBoAka, kabenenpoBog WA KabesnbHbIN Ka-
Han) cnepyeT MCMO/b30BaThb, KOrAa BHELUHME BO3AEACTBUS MOTYT Bbi3BaThb paspylleHue B HOPMasibHbIX Uan
aBapuWitHbIX YCIOBUAX aKcnayaTauun. 3awmntHble Mepbl, Heo6xoAvMble AN NpeaynpexaeHns Npobosi N BbIXO-
fa n3nyyeHns, MoryT 6biTb OnpejesnieHbl HA OCHOBE aHann3a pucka.

Ecnn ncnonb3ytotcst 060104KM, [ONYCKAETCA HAXOXAEHNE NCTOYHMKA BOCNIAMEHEHWSA BHYTPU 060/104KN
6e3 BocniameHeHnss aTMochepbl CHapYXu Npyu yC0BUK, YTO OHW OTBEYAIOT TPe60BaHMSAM COOTBETCTBYHOLLMX
CcTaHAapToB No Buaam 3awuThbl (cepus IEC 60079).

5.3.2 M3ny4yeHne BHYTpY BOJIOKHA U T. 4. (MOXaHUYeckoe NoBpexgeHne ncknvaetcs)

OnTuyeckoe BOJMIOKHO NpefoTBpallaeT BbIXOH OMTUYECKOro M3flyvyeHuss B atMocdepy B HOPMasibHbIX
ycnoBsuax akcnayatauumn. B cnyvae npegnonaraemMbix HeMCNpaBHOCTEW 3TO MOXET OblTb 06ecneyeHo npumve-
HeHneM [0NoIHUTENBHOrO 3KpaHNpoBaHus, kabenenposoga, KabenbHOro NoTka UNn KabenbHoro KaHana.

5.3.3 M3nyyeHune BHYTpU 060104eK

BocnnameHsiollee n3nyyeHne BHyTpu 060/104eK gonyckaeTcs, ecaim 060/104Ka COOTBETCTBYET TpeboBa-
HVAM K MPU3HaHHbIM BMAAM B3pbiBO3alLMTbl 4719 3N1EKTPOO60PpYyAOBaHMSA, B KOTOPOM MOXET NpUCyTCTBOBaTb
WCTOYHMK BOCNaMmeHeHus1 (B3pblBOHENMpoHULaemas 06onouka «d», 060/104Ka C NPOAYBKON NoA AaBneHnemM
«p». 060/104Ka C OrpaHNYeHHO BEHTUALMEIR) B COOTBETCTBUM CO cTaHgapTamu cepum IEC 60079. OgHako He-
06X0AMMO YUnTbIBaTb, YTO NPK NI0O6OM BbIXOAE U3NTyHeHUS 3a Npeaesibl 060/104KN AOMKHA ObITh NpegycMoTpe-
Ha 3almTa 060pyA0BaHUSA B COOTBETCTBUM C HACTOALWMM CTaHJapTOM.

5.4 BnokupoBKa ONTUYECKOro N3y4YeHUss pa3pbiBOM BOJSIOKHA «Op sh»

3TOT BUA 3aWMTbl NPYMEHSAETCS, KOrAa n3nyyeHune He ABnseTcs nckpobesonacHoiM. Pa3mblkatowas 6,10-
KMpoBka cpabartbiBaeT, korAa 3aliuTa n3onauueli HapywaeTcsa U U3flydyeHne CTaAHOBUTCS HEOrPaHNYeHHbIM 3a
3HaunTeNbHO 6onee KOPOTKOE BpeMs, YeM BpeMs 3afepXxKu BOCn1iaMeHeHus.

Pa3wmbikatoLas 610kMpoBKa [O/MKHA [eiicTBOBaTb B COOTBETCTBMM C TpeboBaHUAMM, onpegeneHHbIMN
npu aHanuse pucka. MeTofbl, ykasaHHble B COOTBETCTBYWOLIMX cTaHgapTax (Hanpumep, |EC 61508.
IEC 61511). MoryT 6bITb UCNOMb30BaHbI 4715 aHaIN3a 3KCN/yaTalnOHHbIX XapakTepucTuk 060pyL0BaHns, YTo-
6bl YCTAHOBUTb KO3 MPULIMEHT FOTOBHOCTU MM KO3 MPULIMEHT CHUKEHNA pUCKa B 3aBUCMMOCTU OT YPOBHS 3a-
LTI 060PYA0BaHMSA, Kak nokasaHo B Tabnuue 3.

Ta6nuuya 33— KoadpdpuyumeHT roTOBHOCTU ONTUYECKOW 6NOKMPOBKM UK KO3 D ULMEHT CHMXEHUA pucka Bocnname-
HEHUS1 B 3aBUCMMOCTM OT YPOBHS 3alnTbl 060pyA0BaHNS

KoadhpmumeHT rotoBHOCTU

YpoBeHb 3aLLnTbl 060pY[0BaHUSA Koathh1LIMEHT CHIDKEHMs pucka

(athchekTnBHOCTL)
Ga 0.999—0.9999 1000— 10000
Gb 0.99—0.999 100— 1000
Gc 0.9—0.99 10— 100
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MpumeyaHune — 3HavyeHus, npuBefdeHHble B Tabnuue 3. 6bI1M NONyYeHbl HA OCHOBE peKoMeHAaunii ns otyeta
no npoekty SAFEC — OnpepgeneHne ypoBHelt 6€30MNaCHOCTU 3N1€KTPOTEXHUYECKNX YCTPONCTB, MPUMEHSAEMbIX B MOTEHLU-
anbHO B3pbliBOONacHbIX cpegax (Yunngeii. 2000).

B cnyyasx, korga c MoMOLLbI0 OLLeHKN ONacHOCTK BOCN1aMeHeHns (CM. npunoxeHne C) MoXeT 6bITb 40-
KasaHo. YTO yC/I0BUSA BOCM/IAMEHEHNA HE BO3HUKAIOT cpasy nocne paspbiBa BOSIOKHA, [OKYCKAETCA UCMO/1b30-
BaTb BpeMs OTK/IOYEHUs, NpUMeHsiemMoe ANns 3awmtbl 3peHus (cMm. IEC 60825-2: Be3onacHOCTb Nla3epHbIX
nsgenuin. Yactb 2). 370 06bIYHO XapakTepHO A1 060pyA0BaHNA C YPOBHEM 3awuTbl GC, HO MPUMEHUMO U K
060pyA0BaHnio C ypoBHEM 3aLmTbl Gb.

5.5 CooTBeTCcTBME BUO0B 3aluTbl 3af4aHHbIM TpeboBaHNAM

Ecnv oueHka onacHOCTY BoCn/iaMeHeHus, npueefeHHas B npunoxeHun C. nokasbiBaeT, YTO BOCN/1aMeHe-
HUe OT ONTUYECKOro nsny4yeHna BO3MOXXHO, HeOGXO,qI/IMO NPUMEHATb BUAbI 3allUTbl, NpUBEAEHHbIE B Ta6n|/|u,e 4.

Ta6nuya 4 — MNpumeHeHne BUAOB 3alUTbl 418 ONTUYECKUX CUCTEM B 3aBUCUMOCTW OT YPOBHS 3alyuTbl 060pyA0-
BaHUs

Bug, 3aumThl Ga Gb Gc

Mckpo6esonacmoa ONTUYECKOE U3NlyYeHne — BUA 3aluThbl
«op Is» (cm. 5.2):

- 6e3onacHoe Npu ABYX HEUMCNPABHOCTAX fa Ja Na
- 6e3onacHoe nNpu O0AHOI HEMCNPABHOCTMN HeTt Aa fa
- 6e3onacHoe B HOpMasibHbIX YCMOBUAX 3KCNyaTaymum HeTt Het [a

3aluuLeHHass BOJIOKOHHO-ONTUYECKass cpeAa C MNy4ykom,
CNoCco6HbIM Bbi3BaTb BOCNNaMeEHeHNe — BUA 3alUTbl BOP pr»

(cm. 5.3):
- CAONONHNUTENbHON MexaHU4yecKko 3awunToi Het la fa
- 6e3 LONO/IHUTENbHON MexaHn4Yeckol 3awnTbl Het Hert fa

3alyMlieHHas BOJIOKOHHO-ONTWYeckast cpeja C Myu4ykoMm,
CnoCco6HbLIM Bbi3BaTb BOCNNaMeHeHne. 6/10KMpyeMbIM paspbl-
BOM BOJIOKHA — BU/ 3awutbl «op she (cm. 5.4):

- C ONONTHUTENbHOW MexaHU4yecKoi 3awmnTon fa fa Na
- 6e3 LONONTHUTENbHON MexaHW4Yeckol 3awnTsl Het Aa Aa
He NpUMEHSAIOT HU OAWH U3 BUAOB 3aWUTbl (HEOrpaHNYeH- Het Hert Het

Hblli. CNOCOGHbLIV BbI3BATb BOCN/IAMEHEHNE NyY)

6 TwnosBble NMPOBEPKN N UCTbITaHNA

6.1 CTeHpA ANA ucnbiTaHU Ha BOCNaMmeHeHue

6.1.1 VcnbiTaTenbHbIR cocyn,

OnameTp > 150 MM. BbiCOTa Haj, UCTOYHMKOM BOCMiaMeHeHns > 200 Mm.

6.1.2 Vi3amepeHusa aHeprum v MOLLHOCTU

O6Lwasa NorpeLwHocTb N3MepeHns fo/mkHa bbiTb MeHee 5 %. B TOM YUC/IEe C Y4ETOM U3MEHEHUSA UCTOYHU-
Ka ONTUYECKOro U3MyYeHus.

6.1.3 Kputepuii BocnnaMmeHeHus

MosblleHne TeMnepaTtypbl He MeHee YeM Ha 100 K, onpegeneHHoe ¢ NOMOLLbI0 TepMonapb! AnaMeTpom
0.5 mm Ha 100 MM Bbille MecTa neperpesa, Wi nosiBjieHne niaMeHu.

6.1.4 Temnepatypa cmecu

40 °C nnn makcumasnbHas Temnepartypa A9 KOHKPETHOro NpuMeHeHus.

6.1.5 laBneHue cmecu

[laBneHne okpyxatoLiei cpefbl B cooTBeTcTBumM ¢ 1EC 60079-0.

6.1.6 KoadhdpuumeHt 6e3onacHocTun

MprMeHsaoT KoadhduuymeHT 6e3onacHocTn 1.5 Ana HenpepbIBHOTO M31yYeHns 1 3 Ans UMNynbCHOTo n3-
JNly4eHuns KO BceM pe3yfibTatam (pesyfibTataM C OTCYTCTBMEM BOCM/IAMEHEHUS), NOSTYYEHHbIM B UCMbITAHUAX B
COOTBETCTBUM C 6.3 1 6.4, Npexe Yem UCMNo/b30BaTh 3TN flaHHble Kak UCKpobe3onacHsble.

Ecnv BO BpeMs ncnbITaHUA BOCNIaMEHEHUA He NPOUCXOAUT (Hanpumep, NoToMy, YTO 3Ha4YeHWe MOLLHOC-
TU WM 3HEPTUN HE MOXET ObITb AOMNOJIHUTE/IbHO YBEIMYEHO BO BPEMS UCMbITAHUSA), 3TOT KO3hULMEHT Npu-
MEHSIOT K CAMOMY BbICOKOMY NOJTlyYEHHOMY 3HAYEHWIO HEBOC//TAMEHAOLLEeli MHTEHCUBHOCTU MyyKa.

8



FOCT 31610.28—2012/IEC 60079-28:2006

[pyroin cnoco6 nonyunTb AaHHble 0 6€30MacHOl MHTEHCMBHOCTU Myyka (BkoYas KoadduumeHT 6e30-
NacHOCTN) — UCMOMb30BaTb UCMbITaTE/IbHbIA ra3. 60s1ee YyBCTBUTESbHBIN K BOCNaMeHeHuo. Ans o6opyao-
BaHVsA. KOTOpPoe GyAeT NpUMeHsiTbest B cpefie 11AA3, TakMM UcnbITaTeslbHbIM Fa30M MOXET ObiTb 3TUIEH Npu
naowaan nyyka go 2 mm2.

MpnmevyaHune — MockoNbky BOCMIaMeHeHue ropsiyeil NOBepXHOCTbIO Masioil nnowaanm — 3To npouecc co
3HAYUTE IbHbIMW CTATUCTUYECKMMYN OTKIOHEHUSIMU, MPUMeHeHne KoadduuneHTa 6e3onacHocT onpasgaHo. Mo 3Toil xe
npuynHe Heo6Xo4MMO NPOABNATL OCTOPOXHOCTb, OLLleHMBAsA pe3ynbTaTbl 3KCMEPUMeEHTa Kak He Bbi3blBalol e Bocnaame-
HEHWe. NOTOMY YTO HeGO/blMe KoebGaHus NnapaMeTpoB UCTbITAHWIA MOTYT 3HAYUTENBHO BAUSATL Ha pe3y/bTaThl.

6.2 CrTaHfapTHOe KOHTPO/IbHOE UCMbITaHne

6.2.1 OTanoHHbIN ras

Cmechb nponaHa ¢ BO34yXOM B KOHLeHTpauumn 5 % unun 4 % obbema, cMm. Tabamuy Al (415 UCNbITaHUA Ha
BOCMN/IAMEHEHWE C HENPEPbLIBHbIM W3/TyYEHUEM WM UMMY/IbCHbIM U3/TyYeHWEM C MPOAOIKUTENbHOCTBLIO UM-
nynbca 6onee 1c. COOTBETCTBEHHO), n 4 % ob6bema (419 UMNYNbCHOIO U3/TyYeHNs C OAUHOYHBIMU UMY 1b-
camu MpoLO/IKUTENbHOCTbI0 MeHee 1 MC), CMecb B COCTOSIHWUU MOKOS.

6.2.2 3TanOHHbI NOrNOTUTENb

MornoweHne nNpu nsyyaemoii AnnHe BonHbl - 60nee 80 %. MornoTuTenb HAHOCAT Ha KOHeL, NepejatoLLe-
ro BosIokHa (ONTOBOJIOKHA) WM Ha MHEPTHbI cybcTpaT (nepegaya cBOH6OAHOMO Myuka).

NMprnmevyaHune — McnbiTaHUA nokasanu, 4To 415 MUKPOCEKYHHbIX U HAHOCEKYH/HbIX UMNYNbCOB yrnepoauc-
TbIi NOrNOTUTENb UMEET HaVMEHbLUIYID BOCM/JIAMEHSIOWYI0 3HEePrnio umnynbca (nornouweHne — 99 %. roptoynii nornoTu-
TeNb. BblCOKas Temnepatypa pasnoxeHus) (17. 20. 22).

6.2.3 KOHTpO/IbHOE UCMbITaHWe A1 HEMNPEPbIBHOTO U3/1yYEHUA U UMNY/LCHOTO U3NYyYeHnsa ¢
OIMTENBbHOCTLIO MMNYyNbca 6onee 1c¢

O61y4aeMblil 3TaNOHHBIA MOrI0TUTENb AO/MKEH ObITh PU3NYECKN U XUMUYECKN UHEPTHBLIM Ha MPOTSXe-
HVW BCEro uncnbiTaHus. A6copbuUMoHHas cnoCcOBHOCTb NOrOTUTENS A0/KHA ObiTb O4YEHb BbICOKas, YTOObI OH
JAelicTBOBas1 MOYTU Kak abCo/IOTHO YepHoe Teno.

KOHCTpyKLMI0O HEO6X0AMMO UCMbITATb C 3TANIOHHLIM ra3om v nornotutenem npu 40 °C. Ans ucnbiTa-
HWS ONTOBOJIOKHA NOFAOTUTE b AO/MKEH ObITb HAHECEH Ha KOHeL, BO/IOKHa O4YeHb TOHKMM cnoeM (~10 Mkm)
(B BUAE NopoLluKa B CycneH3nn, kotopas 3aTem BbiCylLMBAETCA). DTa/lOHHbIE 3HAYEHUA NpUBEAEHbI B NpK-
noxeHun (Tabnuua A.1). KOHCTpyKUMa npuemaema, ecnu nosyyeHHble 3Ha4eHnsa BOCNIamMeHeHUs He npe-
BblLlaT 60nee yem Ha 20 % gaHHble Tabamubl A.1. MornoTuTenb AO/MKEH 6biTb HEMOBPEXAEHHBIM B KOHLLE
ncnbiTaHus.

[nsa nenebiTaHnua nepefayn cBo60LHOTO Nyyka ONTUYECKOTO U3/TyYEHUS MyvoK caMoro mMasoro gvameTpa
[O/MKEH nonafaTb Ha NIOCKUIA CNO HAHECEeHHOTo Ha cybcTparT Uy cnpeccoBaHHOro 06/1iy4aemMoro Matepua-
na. KOHTposibHblE 3HAYeHNA ANA COOTBETCTBYIOLLErO AnamMeTpa nyyka npusegeHsl B Tabnuue A.1. KOHCTpyK-
uua npuemsemMa, ecsiv noslyyeHHble 3HauyeHns BOoCniamMmeHeHns He npesblaloT 6onee yem Ha 20 % faHHble
Tabnuubl A.1. NornotuTenb AO/HKEH 6bITb HEMOBPEXAEHHBIM B KOHLE UCMbITAHUS.

6.2.4 KOHTpPO/IbHOE UCMbITaHWe A1 UMMNYNbCHOTO U3NYyYeHUs C ANNTENILHOCTLIO MMNYybCa Me-
Hee 1 mc

OTasIoHHbIN nornoTuTens 06yvaloT cnepeay (CBO60AHBIM My4YKOM) BO BPEMS BCEX UCMbITAHWA umMny-
NbCHOTO M3ny4yeHuns. [1ns ncnbiTaHna nepegayv cBO60AHOIO Myyka ONTUYECKOro U3/TyYeHUst My4YOK cCamMmoro ma-
Noro fmameTpa AOo/HKEH nonafaTb Ha NI0CKWIA cnoii 06/1yyaemoro matepuana, HaHeceHHOro Ha cybeTpar nnm
CnpeccoBaHHOro Ao o6pa3oBaHus Wapnka. KOHTPobHOe 3HauYeHne aHeprm MMnynbea A1a nyyka AnameTpom
90 MKm cocTaBnseT 499 Mk ans umnynbcos 90 He 1 600 Mk Ans umnynbcoB 30 HC. KOHCTPYKLMIO HE06Xo-
OUMMO NPOBEPUTL C 3TasIOHHLIM ra3omM W noriotutesiem npu 40 °C. NcnbiTyeMas KOHCTPYKUUA npuemaema,
€Cc/v NoJslyYeHHble 3Ha4YeHns BOoCnaMeHeHns He npesbiwatoT 6osee Yyem Ha 20 % AaHHble Tabnmubl B.1.

MpumeyvyaHune — KOHTPONbHbIE 3HaYeHUA npuBeaeHsl B (20).

6.3 lcnbiTaHns Ha BOCN/IaMeHeHVe A1 HEeNPEePbIBHOTO U3TyYEHUA U UMNYNbCHOTO U3NyYeHuns

C ANMTEeNbHOCTbIO MMnNynbca 6onee 1 ¢

6.3.1 lVcnbiTaTenbHble CMecu

6.3.1.1 Ans cpepg T6/IC

CS2B Bo3ayxe — 1.5 % o6bema, U auaTunosbliii achup — 12 % obbema.

Ecnun ncnonb3yoT TONIbKO AN3TUNOBBIA 3¢hup, NOMyYeHHbIe MUHUMa bHbIe 3HaUYeHUs BOCN/IaMeHs oL el
MOLLHOCTM U 3HEPTreTUYECKO OCBELLLEHHOCTY CneayeT pa3fenutb Ha 4 ANa AasbHenwero ncnob30BaHus.
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6.3.1.2 Ana cpeg T4/A, T4/IB n T4/IC

[Lnatunosblil achup — 12 % o6beMa.

6.3.1.3 Ana cpen T3/IAun |

MponaH B Bo3ayxe. 5 % ob6bema.

6.3.1.4 [ns cneunanbHblX NPUMEHEHNIA

Cpepa paccmaTpusaeTcs.

6.3.2 McnbiTaHna Ha BocniaMeHeHne A1 UMMNYIbCHOTO U3NYyYEHUA C A4NINTENIbHOCTbLIO eAUHNY-
HOro MmMnynbca MeHee 1 mc

6.3.2.1 Ansa cpep INC

H2 B Bo3gyxe — 12 % un 21 % ob6bema unu CS2 B Bo3gyxe — 6.5 % ob6bema.

6.3.2.2 Ana cpepn lIB

3TnneH B Bo3ayxe — 5.5 % o6bema.

6.3.2.3 Ana cpep In HA

[natunosbiin apup — 3.4 % obbema wam nponaH B BO3gyxe — 4 % obbema; pasfennTb MUHUMabHY0
NOMyYEHHYI0 C NPOMaHOM BOCMN/IaMEHSAIOLLYI0 IHEPTUo Ha 1,2 ANa AanbHelero Ncnonb3oBaHus.

6.3.2.4 Ona cneynanbHblX NPUMEHEHWNI

Cpefia paccmaTtpuBaeTcs.

6.4  WcnbitaHua gna cepun MMNynbCoOB M UMMNYNbCOB AJINTE/ILHOCTLIO OT 1 mMc fo 1 ¢

MprYMeHATbL CXeMy UcnblTaHuii B COOTBETCTBUM € 6.3.1, a 3aTeM CxeMy B COOTBETCTBUM € 6.3.2; nornotu-
Te/IM U CMecn — Kak ykasaHo B 6.1—6.3.

7 MapkupoBka

7.1 Obwwe TpeboBaHNA

O6opyfosaHue, NCNoMb3ytoLiee ONTUYecKoe N3nyyeHune, OKHO UMETb CeAyoLWY0 fOMNOMHUTENbHYI0
MapKVIpOBKY.

7.2 NHdhopmayus, cogepxalasca B Mapkuposke

MapkvpoBKa fO/HKHA BKIHOYATb:

a) CUMBO/bI, MPYMEHsAEMble A5 0603HaYeHUs BUa 3almTbl:

- «Op is» — /19 NCKPO6E30NacHOro ONTUYECKOTO N3/TyYeHUs;

- «Op pr» — A5 ONTUYECKOro U3/yYeHUs C 3aLLUTOi;

- «op sh» — ansA onTu4eckoi cnuctembl ¢ 610KMPOBKOIA;

b) cumBON rpynnbl 060pyA0BaHNS:

-4NA 3aWnTbl BUAA «McKpobesonacHoe ONTUYecKoe W3jlydeHre «Oop iS» WCNOJb3ylT CUMBObLI A.
B vnn C;

- ANa 060pyA0BaHNA, He NOAXOAALLEro 419 YCTaHOBKM B ONACHO 30He, HO CO3AaloLLero onTuyeckoe us-
NiyYeHne. Heo6Xo4MMO NPYMEHATb MApPKMPOBKY CBA3aHHOTO 060pyAoBaHusA. Ecnv B Tabnuue 2 Takke npuBo-
anTca TpeboBaHme 06 orpaHnyeHnn TemnepaTypHOro Knacca, 3To A0/HKHO ObIThb YKa3aHo nocne Buja 3auTbl.
Mpumep. [Ex op is T4 Gb] IIC;

C) ypoBeHb 3awuTbl 060pygoBaHusa Ga. Gb nnmn Ge (cm. Tabnuuy 4);

d) cepwuiiHblii HOMep, 3a UCK/YEHUEM:

- COeIMHNTENbHbIX NPUHAANEXHOCTEN; BOSIOKOHHO-ONTUYECKUX kabenel u T. 4.,

- MMHUATIOPHOrO 060PY0BaHMSA C OTPAHUYEHHO Mo aAb0 NOBEPXHOCTHU.

7.3 Tpumepbl MapKupoBKu

O6opypoBaHve, COOTBETCTBYIOLLEE YPOBHIO 3awuThbl Ga:
Exopis IIC T6 Ga

O6opypoBaHMe, COOTBETCTBYHOLLEE YPOBHIO 3awwnTbl Gb:
Ex op pr Il T4 Gb

O6opypoBaHye, yCTaHOB/IEHHOE 3a NpejesiamMmy ONacHoi 30Hbl, HO CO34aloLee ONTUYecKoe U3nyyeHue,
nonagarolLee B onacHyo 30Hy (MpeAesibHble 3Ha4YeHnst B3ATbl U3 Tabnuubl 2):

[Ex op is T3 Ga] HA

B cepTudmkaTe fo/mkeH 6bITb YKa3aH COOTBETCTBYHOLLMI YPOBEHb 3alUThl 060PYA0BaHUS (BO3MOXHO
HECKO/IbKO YPOBHeli 3aluThl 4718 pasHbIX YacTeil 060pyL0BaHNS).
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MpunoxeHne A
(o6a3aTenbHoE)

JaHHble KOHTPO/IbHOTo UCMNbITaAHUA

Ta6nuua A.1— KOHTpONbHble 3HAYEHUA ANSA UCNbITAHUA Ha BOCN/IaMEHeHWe CO CMeCcbio nponaHa B BO3gyxe npu
TemnepaTtype cmecu 40 °C

MuHMManbHas BocniameHsoLwas MuHVMManbHas BocniameHsoLas
[IMameTp CepAaLesuHbI BONOKHE, MKM MOLLHOCTL Npu 1064 HM MOLLHOCTb npu 805 HM
! (nornoweHne — 83 %. (nornoweHne — 93
5 % nponaHa oT o6bema), MBT 4 % nponaHa oT o6bema), MBT
62.5 (060n04ka 125 MKM) 250
400 842 690
600 1200
1500 3600

MpumeyvyaHune — MNornotutens 6biN1 HAHECEH HA KOHeL, ONTUYECKOro BOJSIOKHA M NOCTOAHHO 06ayvancs.

NMpumeuyaHune — Apyrnx JaHHbIX KOHTPOJIbHbIX UCMbITAHWI (Hanpumep, AN CePALEBNHbI AUaMETPOM 8 MKM U
ANWHBbI BOMHbI 1550 HM) B HacTosllLee BpeMSA HeT.
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MpunoxeHune B
(cnpaBoyHoe)

MexaHn3mbl BoCnsiameHeHna*

MoTeHUManbHaa oNacHoOCTb, CBA3aHHAA C ONTUYECKNM W3/yyeHneM B MHpakpacHoit o6nactu cnekrpa v a BUAmn-
MOM CMeKTpe 3/1eKTPOMarHMTHbIX BOJIH 3aBUCUT OT ClieAytoWmnx hakTopos:

- ANVHbI BOMHbI Na3epa (CBOWCTBA NOrNoWeHuns);

-nornouwatu,ero matepuana (MHepTHbIA, peakTUBHbIN).

- TONnnBa;

- faBNeHus;

- o6nyyaemoii nnowagu:

- BpEMeHU 061yyeHus.

CylecTByeT OFpOMHO€ YMC/I0 COUeTaHN 3TUX (haKkTOPOB, KOTOPbIE B/IMSAIOT HA ONACHOCTb BOCMN/IAMEHEHUS OT ONTU-
K/ BO B3pbIBOOMNACHOI cpejie N. N0 MeHbllel Mepe, Ha MexaHU3M BocniamMeHeHns. Hanbonee He6naronpuaTHbIE YCN0BUS
BO3HMKAIOT B MPUCYTCTBMM NornoTutens. Korga pasmepbl 30Hbl 06/ly4EHUS WK MOTNOTUTENSA CHUXAKTCA [0 3HAYEHUS Me-
Hee paccTOSIHMSA TalleHUs B3pPbIBOOMNACHOTO rasa, BOCNNaMeHeHne MOXeT paccMaTpuBaTbCsl kKak ToyeyHoe. OHakKko n3ny-
YeHne OT KOHLA BOJIOKOHHO-OMTWYECKOro kabens 6bICTPO pacceuBaeTcsi, U 06/yyaeMblii yyacTOK MOXeT AOCTUraTbh
nnowagn Heckonbkux KBagpaTHbIX CAHTUMETPOB. YC/I0BUSA BOCNNaMeHEHUS MOXHO OXapakTepu3oBaTb C TOUKM 3pEHUs
OCHOBHbIX NapamMeTpOB 3IHEPTUN, NNOLWAAN U BPEMEHHU.

Mnowaab cTpemuTcs K Bpemsa cTpemMutcs k Kputepuii BocnnameHeHus
(1) nynwo BeckoHe4yHOCTN MWHUManbHasa MOLHOCTb
(2) 6eckoHeyHOCTHN BeckoHeyHOCTH MUHUMaNbHaA aHepreTuyeckas OCBELW,eHHOCTb
(3) Hynwo HY /0 MUHUManbHas aHeprua
(4) 6eckoHeyHOCTHU HYN10 JHepreTnyeckas akcnosmumusa

BeckoHeuyHOe BpeMs O3HavyaeT HenpepbiBHOE N3NlyyeHne. Pe3ynbTaThl UCCnefoBaHUiA 4NA ManbliX U 601bLWNX N0~
wapaeit npuBegersl a Tabnuue B.1. Ha pucyHkax 8.1 n B.2. B o6onx pexumax BocniameHeHne NnponcxoAunT oT Bocnaame-
HEHUA ropsyeli NOBEPXHOCTU, KOTAA NYHOK ONTUYECKOTO N3NyYeHUsi nonajaeT Ha NOrnoTuTeNb. YemM MeHblle NOBEPXHOCTb,
TeM Bbille BOCN/IaMeHsAWas aHepreTmyeckas 0CBeLWEeHHOCTb. DTO 03HaYaeT, YTO NOBEPXHOCTb MeHbLI e naowaam Heo6-
X0AMMO HarpeTb f0 60/ee BbICOKOIV TemnepaTtypbl, YTO6bI NPOU30LWLI0 BOCN1aMeHeHne. BocnnameHeHne He Npoucxoant
npy¥ MOLWHOCTU ONTUYECKOTO U3NyyeHus meHee 50 MBT HU fna ogHoM 3 cmeceli ras/nap (kpome cepoyrnepoga). dto noa-
TBEpPXAAaeT. YTO MakCMManbHO [0NYyCTUMOE 3HaYeHne Mol HocTn cocTasnaeT 35 MBT. c yueTom Koadhduymernta 6esonac-
HOCTW. KOTOpPbIi [AOJ/IKEH Takke YyuyuTbiBaTb abcopbuuio HeupeanbHOro CeEporo Tena WHEepPTHOro MornoTUTens.
OKCNepUMEHTbI C peakTUBHbIMW NOrN0TUTENAMM (Yrofb, caxa v TOHepP) nokasanun, YTo XO0TA OHWU U MMetoT 6onee BbICOKOE
nornoueHne, ogHako meHee ah(PEKTUBHbI KAk UCTOUHUKN BOCNamMeHeHns. N-ankaHbl He Bbl3biBAOT BOCMN/IAMEHEHUs nNpu
MOLHOCTUN HUXe 200 MBT (150 MBT. Bkntouas koadpduumeHT 6e3onacHocTun). ina 60nblwimnx naowanen obnyyenns gonyc-
TUMoe 3HayeHne 5 MBT/MM2 6onee Lenecoo6pasHo, YeM KpUTepUii orpaHnynBatoLL,eil MOLWHOCTU.

Ha He6onbWwoi nnowanmn BKpaTKOBPEMEHHOM peXUMe nasepHblii UMNYNbC MOXET co3AaBaTb UCTOUHNK BOCNaMe-
HeHUA. NoAO0GHbI 3NeKTpuYeckoin uckpe, 3a cuyet Npo6os B Bo3ayxe. Takas uckpa (26). c aHepruei, npubnuxatoweicsa kK
MWUHUMamanbHoli aHeprun socnnameHeHns (M3B), cnoco6Ha BOCNNaMeHUTL B3PbIBOOMNACHY0 CMeCb B ONTUMMWU3NPOBAH-
HbIX YCNOBUAX (MUKPOCEKYHAHbIE N HAHOCEKYHAHbIE UMMYbChI).

AhhekTUBHOCTL 3TOrO NpoLecca BoCNaamMeHeHNa 3aBUCUT OT CNeAyLWmnX hakTopos:

- ANTVHBI UMNYNbCA U CKOPOCTU NOBTOPEHUS;

- ANVHbI BOJTHBbI;

- obnyyaemoro matepuana (nornotutens).

- 9HepreTUYecKoil OCBELLEeHHOCTN U IHEPreTUYECKOl 3KCNo3nLun.

YCcTaHOB/IEHO, YTO MUKPOCEKYHAHbIE N HAHOCEKYH/AHbIE UMMNY/bCbl CO 3HAYeHNeM aHepruu, 61u3kum Kk MOB. Bocnna-
MEHSII0T B3pbiBYATble CMECW, Kak nokasaHo B Tabnuue B.2. B 3Tom cnyvyae o6nyvyaemblii maTtepuan — ropiwoyas
caxa — camblii adphekTUBHbIN NnornotTutTens. CBOMCTBA caxu co3galT 6naronpuaTHbie YCNOBUSA AN8 Npo60a No cpaBHe-
HUI0 C UHEPTHBLIM MaTepuanoM, BblIGpaHHbIM B UCMbITAHUAX C MOCTOAHHbLIM U3NyYyeHneM (04eHb BbICOKOE MOr/oWeHNE, Bbl-
cokas TemnepaTtypa pas3noxeHus, oborawjeHHas 31eKTpoHaMu CTPyKTypa W roptoyecTb). NS MUANUCEKYHAHbLIX
umnynbcoB 6e3 Nnpo6os, HO C HarpeBom 06/1y4aemMoro maTepuana, aHeprus BocnsaMeHeHusa 6onee Yem Ha NOPSOK npe-
BbllWaeT 3HayeHne M3B 3paecb MHepTHOe cepoe Teno ABNSEeTCA ujeasnbHbIM NOrNOTUTENEM.

Mmnynbcbl 60nee 1 ¢ AO/MKHBI paccMaTpuBaTbCs Kak HeNpepbiBHOE U3/yyeHue.

* MHcbopmauus, npuBeeHHan B HacTosWem npunoxexunu, sssata uns (17).
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1* «IM Ne 1jIHPIHPCNe Ne 1— W1|[ bICTUH3CTb.»0 T

OflnyswwuHywm*. | * 2
PucyHok B.1 — MuHnmManbHas BocniaMeHAWas MOWHOCTb U3NYYEHNA C UHEPTHLIM NOMOTUTETEM B KayecTBe
obnyyaemoro matepuana (M-um.n = 83 H.om6Hs * 93) npn HenpepbiBHOM 061y4YeHUN B BOSTHOBOM guanasoHe 1064 Hm
MpumevyaHnune 1— faHHble B3sATbl 13 (17J. (23].

NMprnmevyaHune 2— MNpuBefeHHble 3HAYEHUSA JaHbl A1 KAX/AOTO TOPHOYEro BelecTsa B ero Haubonee fierko
BOCNIamMeHAeMoil cMecH.
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M nwnw-— EOOTLMHMMLM WOLLHO3Tb, MBT

PucyHok B.2 — MuHumanbHaa BocniamMmeHsowas MOWHOCTb U3TyYEHUSA C UHEPTHbIM NOrNOTUTETEM B KayecTBe
ob6nyuysemoro matepuana (M-om.» = 83 %, aBo»HU * 93) Npu HenpepbiBHOM 06n1yyeHun (PTB: 1064 Hm. HSL. 805 HMm.
(24); 803 HM) ANS HEKOTOPbIX N-anKaHOB

Ta6nunya B.2— CpaBHEeHUE MUHUMaNbHON U3MEPEHHON BOCNaMeHsWeR oNnTUYECKol UMNYNbLCHOW 3HEpPTUN
(Q ir> npu gnametpe nyyka 90 MKM 1 3HAYeHUAX TemnepaTypbl camoBocniameHeHns (TCB) 1 MUHUManbHON aHeprun
BocnnameHeHns (M3B). |25) Nnpu KOHUEHTpauMn a 06beMHbIX A0NAX ()

loptouee BewecTs Oir*. -§ * TCB. *C M3B. MKk nxanse

OCTPOKOHEYHbIA nMmnynbc 70 MKC

n-neHTaH 669 3 260 280 3.3 2.4
>55000 6.4

MponaH 784 5.5 470 240 5.2 3.3
AvnaTtunosslit achup 661 3.4 175 190 5.2 35

1285 5.2 6.8
STuneH 218 5.5 425 82 6.5 2.7
Bogopona 88 21 S60 17 28 5.2
Cepoyrnepog, 79 6.5 95 9 8.5 9.3

HaHocekyHAHble nMnynbcbl (0T 20 go 200 Hc)

MponaH 499 4.0 470 240 5.2 21
OTunex 179 5.5 425 82 6.5 2,2
Bopgopog 44 12 560 17 28 2.6
46 21 2.7

NMpumeuyaHune — Ob6nyyaemblit maTepman — caxa.
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Ana cepuit UMNYNbCOB KpUTEpUii BOCMTAMEHEHUS KaXA0ro UMNy/bCca — 3TO yKa3aHHbIN Bbille KpUTepuiti aHepruu,
ecnn ANNTeNbHOCTb UMNyNbca MeHee 1c. Mpu 6onblieil YacToTe NOBTOPEHUS NpeAblAYLWNA UMNYNbC MOXET Oka3biBaTb
B/INSAHWE Ha XapaKTepUCTUKM yyacTka, obnyvyaemoro geiicTeyowmum nmnynscom. Mpu yactote nostopeHuns 6onee 100 Iy,
CpefHAS MOWHOCTb J0/KHA 6bITh OrpaHNYeHa [0 npeaena HesaTtyxaloueil BOSHbI. B COOTBETCTBUM C 3TUM OrpaHUYEHNEM
Heob6xoAMMa MakcumanbHas 4yactoTa MOBTOPEHUs ANS onpejesieHHON 3Hepruu umnynbca. Yem Kopoye UMNynbc, Tem
BbllIe AONyCTUMas MakCuManbHas MOLWHOCTb, HO NPOAOXNTENbHEe pabounii unkn. ITo gaeT BpeMa ANA OXNaxaeHna 06-
NlyyaeMoro matepuasna, 3aTyxaHus UCKPbl UK OXNTaXAeHUa ropadero matepuana. icnbitaHusa nokasanu (20). yto ans Ha-
HOCEKYHAHbIX UMMNYNbLCOB B AnanasoHe M3B (8o 400 Mk/[X) BpeMs cyL,ecCTBOBAHUSA UCKPbl HE MOXET 6bITb 60n1ee 100 MKC
ONA Nyyka ONTUYECKOro usnyvyeHusa gnametpom 90 MKM. na umnynbca NpoAo/HKUTENBHOCTbLIO > 1C MakcumanibHas mMoly-
HOCTb [10/1XHa 6blTb OrpaHnyeHa [0 COOTBETCTBYIOWEro Npeaena Ans HeNpPepbiBHOTO U3yYeHUs.

OcTanbHble coueTaHWA OCHOBHbIX NapameTpoB, HaNnpumMep, KOPOTKoe BpeMa Npu 6ecKoHe4YHoW nnowagu, MOXHO
OLUEHUTbL NO pe3ynbTaTam UCNbITaAHUA ANA 4PYTUX PEXUMOB.
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Mpunoxenune C
(o6asatenbpHoe)

OueHKa onacHOCTK BOCN/aMeHeHnsa

B3pblBOoOnacHas BO3jylWHas cpefa MOXeT BOCNNaMeHATbCA ONTUYECKUM U3yYeHUEM NpU YCNOBUN, HTO MHTEHCUB-
HOCTb My4Ka OMTMYECKOTO W3/y4yeHUs npeBblllaeT WCKpo6Ge3onacHblil ypoBeHb, U B My4YKe MPUCYTCTBYET norsoljawuiee
TBEpP/J0e Teno, YTo MOXeT BbI3BaTb MOsIB/EHNe MecTa neperpesa W, COOTBETCTBEHHO, UCTOYHMKA BOCMIAMEHEHNA, UK
NPUMEHSIIOT YC/I0BUS paspbiBa BOSIOKHA (MPEBbILIEHE NOPOra aHepreTMyeckoii ocselweHHocTn). Cm. pucyHok C.1

boT.2

T~

BUpbI!
PucyHok C.1 — OueHka onacHOCTU BOCM/1laMeHeHuUs

EcCnn 3TW yCNI0BUSA CYLWECTBYIOT, CeAyeT NPUMEHATb BUAbl 3aluTbl b) U c), npuBeaeHHbie B 5.1,

ECnn 3TV yCNI0BUSA OTCYTCTBYIOT, ONACHOCTM BOCNNaMEHEHMUS MOXET He CylLecTBOBaTh.

Heo6X041MMO OCYLLEeCTBUTL 4OMO/THATENbHYIO OLEHKY C Yy4eTOM BCEX YC/NOBUIA, HEOBXOAMMbIX 418 BOCTI/IAMEHEHUS:

- B 0CO6bIX CAyuasx Uan 41 CneymanbHoro 060pyAoBaHus.

- Cy4YeToM Tpe6oBaHWUi AN pasHbiX YPOBHE 3aWuUTbl 060py0BaHNSA B COOTBETCTBUM C 4.2 N NPUHATL COOTBETCTBY-
oune Mepbl.

MpumevyaHnne 1— XOoTA 3TO He pernameHTUPyeTCA HACTOALWMM CTaHAAPTOM, BCE BO3MOXHble cnoco6bl BOC-
nnamMeHeHus B3pbIBOONACHON CMecu oNnTUYEeCKUM nsnyyeHnem (cM. Beefenve n Hactoauee npunoxenne C) JOMKHbI 6bITh
npoBepeHbl, Npexae 4emMm UCKAKYUTb 3TOT NCTOYHUK BOCNJSITaMEeHEeHUA.

BaXxHO NoOHMMAaTb, 4TO flaxe B Cayyae, Korga OTKpbITOe N3/ly4yeHune npeBbillaeT ypoOBEHb MCKPO6GE30/1aCHOCTU. 3TO He
BCerja NpuBOAUT K BOCNIAMEHEHUIO, NOCKObKY HEO6XO0/4NMbI LONONHUTENbHbIE YCNI0BUA (KPOMe BOCMJaMEeHEHNs 3nek-
TpU4eckoii NCKpoit), 4TOGbI Hayancsa Npouecc BoCNIaMeHeHNs.

MpumeyvyaHue 2— Hanpumep, cucTeMa ra3oBOro aHanM3a, a KOTOPO My4yOK ONTUYECKOTO U3NTYYEHUS He COo-
[LepXuT nornouwarLero BewecTsa, CNOCO6GHOTO HarpeTbCs U CTaTb UCTOYHMKOM BOCMIaMEHEHWUs, He MOXeT co3jaBaTb
OMaCHOCTU BOCM/TAMEHEHUSI C TOYKU 3PEHNS OMTUYECKOTO N3/TyYeHUs. B 3TOM KOHKPETHOM c/lyyae mpousoigeT noriouie-
HMe ONTUYeCKOo IHePrnn B CamMmoii CMecu, HO BO MHOTUX C/lydasx MOXeT 6blTb J1erkO 0Ka3aHo, YTO He MPONCXOAUT Harpesa
CMecu 0 Takoil CTeneHu, 4To6bl OHa BOCNaMeHunach.

3Ta oueHKa OTHOCUTCH TakKXe K NPUMEHEHWNI0 camux MPUHLMNOB 3aWuTbl. ECAn ny4yok ncnonb3yetcs BHYTpU 060-
NOYKU. 3TO He NO3BONSAET TBEpPAbIM MaTepuanam nonagath B HEFO (XOTS 3TO HE NpensTCTBYEeT NnonajaHunio B3pbiBOONACHOM
cpeAbl), BOZHUKHOBEHNE NCTOYHWNKA BOCM/IAMEHEHUS BHYTPW Takoi 060104KN UCKNOYAEeTCS, NPU YCI0OBUN, YTO BHYTPU HET
Apyroro o61yyaemMoro matepuana.

Ecnu gonyckaloT paspbiB BO/I0OKHA, KOrja WCMosb3yoT 6/10KNPOBKM Pa3pbiBOM BOIOKHA, A1 6€30MaCHOCT MOXHO
Mcnonb3oBaTb BPEMS OTK/OYEHUS, NPUHATOE AN 3awunThl 3peHns (IEC 60825-2). ecnu ManoBeposiTHO, YTO MYYOK C 3aXu-
ratouieii aHepruein nonaget Ha o6nyvyaemblii maTepuan.
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MpunoxeHne O
(cnpaBoyHOe)

TunoBas KOHCTPYKLMA BONTOKOHHO-OMNTUYECKOTO Kabens

LLlenmss o6BnN»ka

PucyHok 0.1 — MprMep KOHCTPYKLUU MHOTOBOJIOKOHHOTO ONMTUYECKOro ka6ens
ANA 9KCnayaTauum a TsXenbiX YCNoBUsAX

O6enoas

LMyYOoCrbl6 Ha.pacnall B

PucyHok D.2 — TunoBast KOHCTPYKLNA OJHOBOJIOKOHHOIO ONTUYECKOIO BOJSIOKHA
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MpunoxeHune E
(cnpaBoyHoe)

MpeacTaBieHne anbTepPHATUBHOTO MeTola OLEeHKN puUcka, OXBaTbliBalOLLET0 YPOBHU 3aLUTHI
o6opynoBaHus ans Ex-o6opyaoBaHus

E.O BBegeHune

B HacToAwWwem NpuaoXeHNn AaHo 06bACHEHNEe MeToa OLeHKN pyUcKa, OXBaTbiBaKOLLEro YPOBHM 3alnTbl 060pya0Ba-
HUus (Y30). 3T Y30 BBefeHbl, YTOObI cAenaTb BO3MOXHbIM NMPYMEHEeHMe afbTepPHATUBHOIO MeToAa Bbibopa Ex-o6opyno-
BAHWA NO CPAaBHEHWIO C CYLWECTBYOWNMMN MeTofaMn.

E.1 WcTopuueckue npeanochbisiku

TpaAuLMOHHO NPU3HAHO, YTO He BCe BUAbI 3aliUTbl FTapaHTUPYIOT OAUHAKOBbI/ YPOBEHb 3alyUTbl OT BO3MOXHOCTU
BO3HUKHOBEHUSA yCNOBUA BOocnnaMmeHeHua. CTaHgapT no anekTpoyctaHoeskam IEC 60079-14 (8) onpefensieT KOHKpeTHbIe
BU/bl 3aWMUTbI 419 KOHKPETHbIX 30H HA OCHOBE CTATUCTUYECKNUX [aHHbIX NCXOAS U3 TOTO, YTO YeM 60Jiblle BEPOATHOCTbL UK
yacToTa NPUCYTCTBUA B3PbIBOONACHOI cpefbl, TeM 60/iee BbICOKMIA ypoBeHb 6€30MacHOCTU Heo6xoAuM ANSA npefoTBpa-
W EeHNA akTMBMU3aLMN UCTOYHNKA BOCN/IAMEHEHUS.

PasfeneHve Ha B3pblBOOMNACHbIE 30HbI (3a UCKMOYEHNEM Yro/ibHbIX LWAXT) OCYL,eCTB/ISETCA B COOTBETCTBUMN CO CTe-
neHblo onacHocTu. CTeneHb ONAacHOCTN ONPEeAENsAT, UCXOAA U3 BEPOSATHOCTU NOAB/IEHNSA B3PbIBOONACHON cpefbl. O6bly-
HO He y4YuTbIBalOT HN NOTeHUNanbHble NoCAeACTBUS B3PbIBA, HU Apyrue (pakTopbl, HaNpumMep, TOKCMYHOCTb MaTepnanos.
NCcTWHHaA oLeHKa pucka yunTbiBaeT BCce (DakTopbl.

MpWHATO, 4TO AoNyck 060pyA0BaHMA B KaXAYI 30HY 3aBUCMT OT BUAA 3alnTbl. B HEKOTOPbLIX CAyyasax BUA 3alWuThl
MOXET pa3fenaTbCsA Ha HECKO/IbKO YPOBHE 3alnThbl, KOTOPbIE TAKXXe COOTHOCATCA C 30HamMu. Hanpumep, BUJ 3alUThbl «UC-
Kpob6esonacHasa anekTpuyeckasa Lenb» pasfesied Ha yposHuM ia v ib. CTaHgapT no BuAy 3aWuTbl «repMmeTnsanns KoMnayH-
AOM *T’» npegycmaTtpuBaeT ABa YPOBHA 3alWuUTbl — «Ta* n «mb*.

B npownom TexHuyeckne Tpe6oBaHusA A8 BbiGopa 060pyA0BaHNS yCTaHaBIMBaANN TECHYIO CBA3b MeXAy BUAOM 3a-
WKUTLl 060pya0BaHNA 1 30HOI, B KOTOPOI 060pyA0BaHNE MOXHO MCNONb30BaTh. Kak 6b110 OTMEYEHO paHee, HUrge B cuc-
TeMe B3pblBO3aWuTbl IEC He yunTbiBalOTCA NOTeHUWaNbHbie NOC/NEACTBNA B3PbiBa, €C/IN OH Npoun3oiger.

OpHako Bnagenblbl NPeAnpuUATUIA H4acTo NPUHUMAKT UHTYUTUBHbIE PELIeHUA OTHOCUTENIbHO pacwupeHus (unu
orpaHuy4yeHuns) 30H Ha CBOEM NpeAnpusaTUM, YTOObI KOMNEHCUMpOBAaTb 3TOT HEAOCTATOK. TUNUYHBIM NPUMEPOM SBAsSeTCA
ycTaHoBKka 060pyA0BaHnNA ANA HaBUrauuy AN 30HbI knacca 1B 30He knacca 2 Ha MOPCKMX HE TAHbIX NnaTdopmax, 4Tobbl
HaBuraynoHHoe o6opyAoBaHune NPoAo/KaNo PYHKUMOHUPOBATL Aaxe B NPUCYTCTBUN HEOXULAHHOTO NPOAOIKUTEIbHOTO
raszosblgeneHus. C Apyroi CTOpoHbl, ANS Bnagenbua yganeHHoli He6onblwoi n 6e30nacHoii HACOCHOW cTaHUuK npuemMne-
MO YCTaHOBUTbL 3/1eKTpOABUraTelb 45 30HbI Kfacca 2 B 30He knacca 1. ecnm obuiee KONMYECTBO rasa npu B3pbise byger
HEB6ONbLINM, N PUCK A1 XU3HWN UM COBCTBEHHOCTM OT TaKoro B3pbiBa MOXHO He MPUHMMAaTb B pacuerT.

CuTyauus ctana 6onee cnoxHoli ¢ nyénunkauyvein nepsoro nsgaunsa IEC 60079-26. koTopblii BBeN AONONHUTENbHbIE
Tpe6oBaHuUs K 060pya0BaHNIO, NPefHA3HAYEHHOMY 4719 NpUMeHeHns B 30He knacca 0. o atoro Ex lapaccmatpuBanu kak
€[JMHCTBEHHbIV BUJ 3alUTbl, NPUEMAEMbIA ANA 30HbI Knacca 0.

Bbl0 NPU3HAHO, YTO MOME3HO MAEHTUULMPOBATL U MapKNpoBaTb BCe N3eNna B COOTBETCTBUU C PUCKOM BOCNa-
MEHEHUA. KOTOPbIN OHU NpeacTaBnAT. ITo 061erunT BoIGOP 060PYA0BAHNA U 4ACT BOSMOXHOCTb Nyylle NPUMEHATL Me-
TOJ OLEHKN pucka, Koraa yMecTHO.

E.2 O6wue Tpe6oBaHmsa

MeTop oueHkn pucka Ana Ex o6opygosaHus 6bin1 BBeeH Kak anbTepHaTuBa CylLecTByOWeMy AUPEKTUBHOMY U OT-
HOCUTENbHO HETMGKOMY MeTojy, CBA3bIBaOWEeMy o60pyfoBaHue ¢ 30HaMu. [ins o6neryeHns 3agayuun 6olna co3gaHa cucre-
Ma ypoBHeli 3aluTbl 060pyA0BaHNSA, 4TO6GLlI YEeTKO NoKasaTk NpUCYLL Nl 060py[0BAHNI0 PUCK BOCNTAMEHEHWNS HE3aBUCUMO
OT UCNOb3YyeMOro Buaa 3aluthbl.

Cuctema ypoBHeli 3awuTbl o6opyaoBaHna cnegytowas.

E.2.1 YronbHaa npomblWwWaeHHOCTb (rpynna )

E.2.1.1 YpoBeHb 3awWwuTbl o6opysoBaHus Ma

O6opypaoBaHue 415 yCTaHOBKN B YTO/IbHOW WaxTe, KOTOPOe UMEET OYEHb BbICOKMIA YPOBEHb 3alyuThl, o6ecneynsatn-
Wnii foctaToyHyo 6e3onacHoCTb, U 415 KOTOPOrO MasiOBEPOSAITHO CTaTb MCTOYHMKOM BOCN/IAMEHEHUS, flaxe eCnn OHO 6y-
AeT HaxoAMTbCA NoJ HanpPsKeHeM Npu BHE3anHOM BblefIeHnn rasa.

MpumeyaHune — O6bIYHO NMHUN CBA3KN U rasoaHann3atopbl KOHCTPYWUPYIOT B COOTBETCTBUN C TpeboBaHNAMN
Ma (Hanpumep, TenedoHHas nuHua Ex ia).

E.2.1.2 YpoBeHb 3aWmntbl o6opygosaHus Mb

O6opyaoBaHne ANA YCTAHOBKM B Yro/ibHOW WaxTe, KOTOPOE MMEET BbICOKMIA YPOBEHb 3alnThl, o6ecneunBaroLuii
[OCTaTOYHYl0 6€30MacHOCTb, ¥ A5 KOTOPOro MasoBEPOATHO CTaTb NCTOYHUKOM BOCM/IAMEHEHNA B NepUOJ BPEMeHU Mex-
Ay BbIGPOCOM rasa M OTK/I0OYEHUEM HanpsxeHus.
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MpumeyaHune — O6bIYHO BCe yrneaobbiBatowee o60pygoBaHne KOHCTPYUPYIOT B COOTBETCTBUM C TpeboBaHu-
aMn M6. Hanpumep, anekTpoaBuraTenn n pacnpegenutenbHole yctpoiictea Ex d.

E.2.2 Tasbl (rpynna Il)

E.2.2.1 YpoBeHb 3awutbl o6opysoBaHuna Ga

O6opyfoBaHue ANs B3PbIBOONACHbIX FA30BbIX CPej, KOTOPOe MMeeT OYEHb BbICOKUA YPOBEHb 3alyUTbl U He ABNSET-
CSl UICTOYHUKOM BOCNNAMEHEHWUS B HOPMalibHbIX YCNIOBUAX aKCNayaTauumn, Npyu yunTbiBAEMbIX HEUCNPABHOCTAX WAW NpU
peakux oTkasax.

E.2.2.2 YpoBeHb 3awutel o6opypaosannsa Gb

O6opysoBaHue 4151 B3PbIBOOMACHbIX Fa30BbIX CPef, KOTOPOe MMeeT BbICOKU/ YPOBEHb 3aWNUTbl U He ABASETCA UC-
TOYHWKOM BOCM/IAMEHEHUs B HOPMasbHbIX YCNOBUAX 3KCNayaTaluuum WanM Npu yYnTblBA€MbIX HEUCMNPABHOCTSAX, KOTOpbIE
BO3HUKAIOT HEPEeryisapHo.

NMpumeuyaHne — 6O/bWMHCTBO CTAHAAPTHbIX BUAOB 3alUTbl 06E€CNEYNBAIOT 3TOT YPOBEHb 3aWnUThl 060pysH0-
BaHUA.

E.2.2.3 YpoBeHb 3awutbl o6opygoBaHuna Gc

O6opyoBaHue A5t B3pbIBOONACHbIX FA30BbIX CPej, KOTOPOE MMeeT NOBbIWEHHbI/i yPOBEHb 3aLUTbl U HE ABNsieTCA
UCTOYHWKOM BOCMN/IAMEHEHUSA @ HOPMasibHbIX YCNOBUAX 3KCNAyaTauuu, u KOTopoe MOXeT 6blTb CHAGXEHO JONONHUTENb-
HOW 3alWuTOl ANS TOro, YTOGbI OHO HE CTAHOBU/OCH UCTOYHUKOM BOCM/TAMEHEHUSI NPK YaCTO U PerynsapHO BO3HUKAKLWLUX
HEeMCNpPaBHOCTAX, TakUX Kak paspyLleHne namnsl.

MpumevyaHne — O6bLIYHO 3TO 06opyaoBaHne Ex n.

E.2.3 Mbinb (rpynna Ill)

E.2.3.1 YpoBeHb 3auutbl o6opynoBaHuns Oa

O6opynoBaHue ANA NPUMEHEHUSA B cpefie roptoyeli nblin, KOTOPOE UMEET OYEHb BbICOKUIA YPOBEHb 3aWUTbI U HE SB-
NAeTcs UCTOYHUKOM BOCMNIAMEHEHUS B HOPMasbHbIX YC/OBUSIX 3KCNayaTauuu Uiy npu peaknx HemcnpaBHOCTSX.

E.2.3.2 YpoBeHb 3awuntbl o6opygoBaHua Db

O6opyoBaHue 4/ NPUMEHEHNs a cpeje roptoyeil Nbianun, KOTOPpoe MMeeT BbICOKUI YPOBEHb 3alUThl U HE ABNsieTCA
MUCTOYHWKOM BOCMN/IAMEHEHWUS B HOPMa/ibHbIX YCOBUSAX 3KCNAyaTaunuyu Uam npu yynTbiBaeMblX HEMCNPABHOCTSX, KOTOPble
BO3HWKAIOT HEPErysipHo.

E.2.3.3 YpoBeHb 3awWuTbl 060pygoBaHusa Dc

O6opynoBaHue ANA NPUMEHEHUSA B CPefe ropoyeil nblin, MMetLWwee NOBbIWEHHbIE YPOBEHb 3aliUTbl, KOTOPOE He
ABNAETCA UCTOYHWKOM BOCMMAMEHEHNS B HOPMabHbIX YCNOBUAX 3KCNyaTaumm n MoxeT 6biTb CHABXEHO AONONHUTENb-
HOIi 3almnTOl ANA TOro, YTOObl OHO HE CTAHOBW/IOCb UCTOYHWKOM BOCMN/IAMEHEHUS NPKU YaCTO U PErynsipHO BO3HUKAK L UX
HEeucnpaBHOCTAX.

B 60MbWKHCTBE CUTyaLMnii C TUMTUYHBIMU NOTEHLMANbHBIMW NOCNEACTBMAMM B3pbiBa ClefyeT PYKOBOACTBOBATbLCSA
cnegylWwmMMu npaBuaamMmu npuMeHeHns o6opyaoBaHns B 30Hax. ( ATO He OTHOCUTCA K YroNbHbIM WaxTam, AN8 KOTOPbIX
npUHUMN 30H 06bIYHO He npumMeHseTcs). Cm. Tabnuuy E.1

Ta6nunuya E.1 — TpaanynmoHHas B3aMMOCBA3b YPOBHe 3aWnTbl 060pya0BaHNA 1 30H (6€3 4ONONHUTENbHON OLEeHKM
pucka)

YpoBeHb 3almTbl 060pyA0BaHNSA Knacc 30HbI
Ga 0
Gb 1
Gce 2
Oa 20
Db 21
Dc 22

E.3 O6ecneunBaemas 3awuta oT prcka BOoCniamMeHeHUs
PasHble ypOBHU 3alynUTbl 060PY[0BAHNA AO/KHbI JelicTBOBATbL B COOTBETCTBMM C pabouynmu napamerpamu, ycTa-
HOBMEHHbLIMW U3rOTOBUTENEM /18 AAHHOTO YPOBHA 3aluThl.
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Ta6nuua E.2— OnucaHne obecneynBaemoii 3awuTbl 0T pucka BocnjaamMmeHeHuUs

Ob6ecneunBaemas
3awmTa

OuyeHb BblcOKas

OueHb BbICOKas

OueHb BblCcOKas

BblCOKas

Bbicokas

Bbicokas

MosbiWeHHan

MosbiWeHHan

E.4 OcywecTBrieHne

YpoBeHb 3aLLuTbl
o6opyaoBaHus

pynna

Mb

XapakTepucTuku 3aluThl

[lBa He3aBUCUMBLIX cpefcTBa
3aWnTbl MK 6e30NacHOCTb Npu
ABYX He3aBUCMMO BO3HUKaK-
WMX HeucnpaBHOCTAX

MoAXOANUT A1 HOPManbHbIX U
TSXKENbIX YCNOBUI akcnayaTa-
unm

MoAXoAuT AN HOPMAasbHbIX
yCNOBUiA aKcnayaTauum u ycno-
BWIA 4aCTO BO3HMKAKOLUIMX HENC-
npaBHoOCTeW nnu ans o6opygao-
BaHWUs. HEMCNPABHOCTU KOTOPO-
r0 06bIYHO YUNTHIBAKT

MoAXxoAUT AN HOPMAasbHbIX
yCnoBuii akcnayaTtaymm

Ycnosusi paboTbl

O6opypoBaHue pa6oTaeT B
npucyTCcTBUM B3pbIBOONAC-
Holi cpefabl

O6opypoBaHue paboTaeT B
30Hax 0.1 n 2

O6opypoBaHue paboTaeT B
30Hax 20,21 n 22

O6opyAoBaHue OTKIOYA-
10T OT HanpsXeHUs B Npu-
CYTCTBUM B3PbIBOONACHOMN

cpeabl
O6opypoBaHue paboTtaeT B

30Hax 1un 2

O6opygoBaHue paboTtaeT B
30Hax 21 n 22

O6opygoBaHue paboTtaeT B
30He 2

O6opypoBaHue paboTtaeT B
30He 22

B yetBepTom u3gaHumn IEC 60079-14 (Bknwovawouwem TpebosaHna IEC 61241-14) 6yayT BBefieHbl YPOBHU 3aLiUThbl
o6opyAoBaHuMsA, YTOGbl 4aTb BO3MOXHOCTb NPUMEHEHNSA CUCTEMbI «OLEHKU pUCKa» a KayecTBe afbTepHaTUBHOro MeToga
Bbl6opa o6opygoBaHus (cMm. Tabnnuy E.2). CooTBeTCcTBYOW s cChiNika 6yAeT Takxke BKAOYeHa B CTaHAapPThl N0 knaccugu-
Kauuu B3pbloonacHbix 30H IEC 60079-10 n IEC 61241-10 (14).

JlononHuTenbHaa Mapkuposka 1 B3aMOCBA3b CYLECTBYOLWNX BUAOB 3alUThbl BBOAATCA B UCNPaB/IEHHbIE N34aHUA
cnepywouwmnx ctaHgaptos IEC 13-7). (9-11):

IEC 60079-0 (BkntovaeT npexHune TpeboBaHnsa IEC 61241-0 (12));

IEC 60079-1;

IEC 60079-2 (BkntoyaeT npexHue TpeboBaHusa IEC 61241-4 (13));

IEC 60079-5;
IEC 60079-6;
IEC 60079-7;

IEC 60079-11 (aknio4yaeT npexHue Tpeb6oBaHusa IEC 61241-11 (15)).

IEC 60079-15;

IEC 60079-18 (Bk1toyaeT npexHue Tpeb6oBaHusa IEC 61241-18 (16J).

IEC 60079-26;
IEC 60079-28.

Ans BUAOB 3alMThl AN B3PbIBOONACHbIX ra30BbIX Cpef HE06X0AMMa JONOHUTEIbHAS MapKMpoBKa YpOBHeN 3alyu-
Tbl 060pya0BaHNA. [N cpefbl B3pbiBYATOl NbIAN CyLLeCTBYlOLaA CUCTEMA MAPKMPOBKM 30H HA 060PY/A0BAHNMN 3aMeHseT-
CSl MAapKUPOBKOI YpOBHE 3awuTbl 060pyA0BaHMS.
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MpunoxeHne OA
(cnpaBoyHOe)
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CBefleHna 0 COOTBETCTBUM MEXrocyAapCTBEHHbIX CTaHAapTOB
CCbI/TOYHbIM MeXAYyHapoAHbIM CTaHA4apTam

Ta6nuuya [JAN
O603HayeHne 1 HaMMEHOBaHNe CCbINIOYHOTO
MeXJyHapoAHOro cTaHaapTa

IEC 60050-426 MexAyHapoAHbI 3N1eKTPOTEXHU-
yeckunii cnosapb. YacTtb 426. dnekTpoobopyaoBa-
HUe ANS B3PbIBOONACHbIX Cpes

IEC 60079-0:2004 OnekTtpoob6opypoBaHue pfns
B3pbIBOONACHbLIX ra3osbix cpef. YacTe 0. Obwue
Tpe6oBaHus

IEC 60079-10 3nekTtpoobopynoBaHue NS B3PbI-
BOOMACHbIX ra3oBbix cpef. YacTb 10. Knaccudu-
Kauua B3pbIBOONACHbIX 30H

IEC 60079-11 2nekTpoo6opyaoBaHue A5 B3pbl-
BOOMAaCHbIX ra3oBbIxX cpef. Yactb 11. Nckpobeso-
nacHocHasa anekTpuyeckas uenb

IEC 60825-2.2000 Be3onacHOCTb nasepHbIX 13-
Aenuii. YacTtb 2. Be3onacHOCTb BOSIOKOHHO-ONTH-
4eckux cucTem cBs3n

IEC 60050-731:1991 MexAyHapoAHbIA anekTpo-
TexHunyeckunit cnosapb. nasa 731. BOIOKOH-
HO-OMTUYeckasa CBs3b

IEC 61508 YacTtun 1-7 dyHKyMOHanbHasa 6esonac-
HOCTb 3MEKTPUYECKUX/3NEKTPOHHbIX/MporpaMmu-
pPyeMbIX 3/1eKTPOHHbIX CUCTEM 6€30NacHOCTU

IEC 61511:2003 Yactn 1 n 3 ®yHKuMoHanbHasd
6e3onacHocTb. OcCHalleHHble U3MepUTenbHbIMU
npu6opamu cuctembl 6e3onacHocTu gna obpaba-
ThiBatoWel NPOMbILLINIEHHOCTH

CreneHb
COOTBETCTBUS

0T

MOD

10T

O60o3HaueHne 1 HauMeHoBaHe COOTBETCTBYIOLLErO
MeXrocyapcTBeHHO cTaHAapTa

FOCT IEC 60050-426—2011 MexayHapoaHbli
3/1eKTPOTEXHMYECKNI cnoBapb. YacTb 426. dnek-
Tpoo6opyaoBaHue ANA B3PbIBOONACHbLIX cpef

FOCT 31610.0—2012 (IEC 60079-0:2004) 3nek-
Tpoo6opyaoBaHue 415 B3PbIBOOMNACHbLIX Fa30BbIX
cpea. YacTtb 0. O6wmne Tpe6oBaHus

FOCT 31610.10-2012/IEC 60079-10:2002 3dnek-
Tpoo6opypoBaHue /15 B3PbIBOOMNACHbIX Fa30BbIX

cpep. YacTtb 10. Knaccudukaumnsa B3pbiBoonac-
HbIX 30H

* COOTBETCTBYIOLW NI MEXIOCYAapCTBEHHbI CTAHAAPT OTCYTCTBYET. [0 ero yTBepXAeHUss peKOMEeHAYyeTcss UCNOfib-
30BaTh NepeBOJ Ha PYCCKMI A3bIK JAHHOTO MEeX/AYHapo4HOTo cTaHjapTa. MepeBoy faHHOTO MeXAYHapOoAHOTo cTaHaap-
Ta HaxoguTcsi B ®efiepanbHOM MH(OPMALUMOHHOM (POHAE TEXHUYECKUX PEFTAMEHTOB M CTaH4APTOB.

MpunmeuvyuaHne —8 HaCTOﬂLLteI\/I Tabnuue nucnonb3oBaHbl crefyllne ycrioBHble 0603Ha4YeHNs COOTBETCTBUA

cTaHAapToB:
- IOT — npgeHTnYHble cTaHgapThl;
- MOD — moguguunpoBaHHble cTaHAapThl.
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YOK 621.3.002.5:006.354 MKC 29.260.20 oT

Kntouesble cnosa: nepepgalrolime CUCTEMbI, ONTUYECKOE U3NTyYeHUe, UMMYNbLCHOE U3NyYeHue, HenpepbiBHOE
n3nyyeHune, BocnaameHeHune, onacHble 30Hbl, yCTpOVICTBO OKOHEeYHOoe BOJIOKOHHO-OMTUYeckoe, kabenb BOJIO-
KOHHO-ONTUYECKMNIA. cCUCTEMA CBSA3M BOJ/IOKOHHO-OMTUYECKas, 3Heprna nsnyyvyeHuna
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