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MpeaucnoBue

Lienun n npuHumnel ctanaapTmsaumm B Poccuinckon deaepaummn ycraHosneHsl deaeparnbHbiM 3aKOHOM OT
27 pekabps 2002 r. Ne 184-d3 «O TeXHNYECKOM perynmpoBaHuiy, a npasnna NPUMEHEH!s HaLMOHAMNbHbIX CTaH-
Aaptos Poccuiickoin ®epepaunm — FOCT P 1.0—2004 «CtaHgaptusaums B Poccuiickoin ®epepaummn. OCHOBHbIE
NOMOXEHUA»

CBepeHunA o cTaHpapte

1 NOArOTOBNEH ABTOHOMHOM HEKOMMEPYECKOW HaLMOHaNbLHOW opraHusauven «Ex-ctaHaapt» (AHHO
«Ex-cTangapT») Ha OCHOBe COBCTBEHHOMO ayTEeHTUYHOIO NepeBoaa cTaHaapTa, YKa3aHHOrO B NyHKTe 4

2 BHECEH TexHu4eckum KOMMTETOM No cTaHgapTuzaumm TK 403 «B3pbiBo3alLmLLEHHOE U pyAHUYHOe
anekTpoobopyaoBaHue»

3 YTBEP>XOEH 1 BBELEH B AEMCTBUE Mpukasom deaeparbHOro areHTCTsa o TEXHUIECKOMY perynu-
poBaHnio U MeTpororiu oT 14 nioHs 2007 r. Ne 130-ct

4 HacTosLumiA cTaHgapT uaeHTUYeH NepBOMY U3aaHuIo MexayHapoaHoro ctaHgapta MOK 60079-28: 2006
«B3apbiBoonacHble cpeppl. HacTb 28. 3awmTa 06opyaoBaHMs U NnepeaaloLLmx CUCTEM, UCMONb3YIOLLMX ONTUYEC-
Kkoe uznydeHuer. (IEC 60079-28:2006 «Explosive atmospheres. — Part 28: Protection of equipment and fransmission
systems using optical radiation»).

Mpn NnpUMeHeHN HaCTOSILLIEro CTaHAApTa PEKOMEHAYE TCA NCMOMNb30BaTh BMECTO CChINOYHbIX MeXayHa-
POAHBIX CTaHAAPTOB COOTBETCTBYIOLLME MM HaUMOHanbHble CTaHaapThl Poccuiickon ®eaepaLmym, cBeeHUs O KO-
TOpPbIX NPUBEAEHbI B 4OMNONHUTENBHOM Npunoxenun E

5 BBEJEH BIEPBbIE

UHgbopmayus 06 UsMeHeHUsIX K HacmosiuieMy cmaHOapmy nybukyemcs 8 exe200Ho u3dagaeMoM UH-
hopMayUOHHOM yKazamersie «HayuoHanbHbie cmaHO0apmbly, @ MeKcm U3MeHeHUU U NOMpagoK — 6 EXKeMeCsiHHO
usdasaeMbix UHGHOPMaUUOHHbIX yKkasamensix «HayuoHanbHble cmaHoapmbiy. B criy4ae nepecmompa (3ameHbi)
unu ommeHbl Hacmosiweao cmaHoapma coomeemcmeyiouwjee yeedomeHue 6ydem onybauKO8aHO 8 exeme-
Cs4HO uzdasaemMom uHGhOPMaUUOHHOM yKkasamerie «HayuoHanbHble cmaHdapmely. Coomeemcemeayouias UH-
ghopmayus, yseOoMIIeHUEe U MEeKCMb! Pa3Meuiaiomcest makke 8 UHGhopMayUOHHOU cucmeme obuezo noss3oea-
Husi— Ha ogbuyuansHom calime DelepasnbHO20 a2eHIMCIMea 110 MEXHUHECKOMY pe2ynuposaHUIo U Memposioauu
8 cemu VinmepHem

© CraHgapTtuHdgopm, 2007

HacTosimin craHaapT He MOXET GbiTb MOMHOCTBLIO UK YACTUYHO BOCTIPOU3BEAEH, TUPAXUPOBaH M pacnpoc-
TpaHeH B kayecTBe ohmumManbHOro nsaanus 6es paspeleHna GeaeparnbHOro areHTCTBa NO TEXHUYECKOMY pery-
SIMPOBAHMIO N METPOIIONM
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BBepeHue

HacToawmn ctaHaapT cooepkUT ayTeHTUYHbIA TEKCT NepBOro U3daHus MEeXOyHapoaHoro ctaHaapTa
M3K 60079-28, BKMIOYEHHOTO B MeXAYyHapOoaHyo cuctemy ceptudmkaunm MOK Ex n eBponeickyio cuctemy
cepTudmkaumm Ha ocHose anpekTuBbl 94/9 EC; ero TpeBoBaHWs NOMHOCTLIO COOTBETCTBYIOT NOTPEBHOCTAM 9KOHO-
MWKM CTpaHbl U MexayHapoaHbIM oba3aTenscTeam Poccuickon depepauuu.

HacToswmi ctaHgapT:

pa3paboTaH B obecneueHne PenepanbHoOro 3akoHa ot 21.07.97 Ne 116-d3 «O npombiLLneHHon 6e3onacHo-
CTV ONacHbIX NPON3BOACTBEHHBIX OOLEKTOBY;

ABMNAETCA OAHMM U3 KOMMEKCa CTaHOAPTOB NO BUAAM B3pbIBO3aLLMTbI ANs 3nekTpooBopyaoBaHuns, npume-
HAEMOro BO B3PbIBOONACHbIX Cpeaax;

npefHasHaveH Ans HopMaTUMBHOrO oGecneveHns 06a3aTenbHON cepTUdMKaLIMK U UCTIbITAHWIA.

YCTaHOBMEHHbIE HAcCTOAWMM  cTaHdapToM TpeboBaHus obGecneynBaloT BMECTE CO CTaHOAPTOM
M3K 60079-0:2004 «3nexkTpoobopyaosaHue Ars B3pbIBOONACHLIX ra3oBbix cpeq,. Yactb 0. O6wme TpeboBaHus»
6e3onacHOCTb NPUMEHEHNS 3MNEKTPOOBOPYAOBAHNS HA ONACHbLIX MPON3BOACTBEHHBLIX OGbEKTaX B YrONbHON, ra3o-
BOW, HedTSHOW, HedpTenepepabaTbiBatoLLEN N APYTUX OTPACTISAX MPOMbILLIIEHHOCTY.

B HacTosiLLee BpeMs OTCYTCTBYET rocyJapCTBEHHbIV CTaHOAPT, pernaMeHTUpyioLLmii TpeGoBaHnsa no salm-
Te 060py0BaHNA U NepeaatoLLMX CUCTEM, UCTIONb3YIOLLMX ONTUYECKOE U3NYyYeEHME.

OnTunyeckoe o6opyaosaHue (namnbl, Nasepbl, CBETOANOAbI, BONOKOHHbIE CBETOBOABI U T.4,.) 6onblue nc-
nonb3yeTcs B TEXHUKE CBA3N, re0e3Um, KOHTPOMbHbLIX U U3MepUTernbHbIX Nnpubopax. ONTMYeCKoe n3nyyeHne
60rbLLON MHTEHCUBHOCTM NpUMeEHsieTCA Npn 06paboTke MaTepnaros. YacTo onTuyeckoe 060pyAOBaHNE HAXOOUT-
CS BHYTPU UMK PSAOM C NOTEHLMarbHO B3pbIBOONACHLIMU CPeaamMu, U U3nyyeHue OT Takoro 060pyaoBaHUA MOXET
NPOXoAUTL Yepes B3pbIBOONACHbIE cpefbl. B 3aBUCMMOCTH OT XapakTepucTUK N3Ny4eHUs OHO MOXET BbITb Cro-
COBHO BOCNNaMEHUTb OKPYXXatoLLYIO B3PbIBOONACHYO cpedy. [pucyTcTBME MK OTCYTCTBUE AONONMHUTENBLHOIO
NOrNOTUTENS U3NYYEHUSA 3HAYUTESNBbHO BNUAET HA BO3MOXHOCTb BOCNAMEHEHMSI.

B03MOXHbI YeThIpe MeXaHW3ma BOCNNaMeHeHUs:

a) OnTnyeckoe nanyyeHne NornoLAeTCA NOBEPXHOCTAMM UMK YaCTMLIAMM, BbI3bIBast MX Harpes, U B onpeae-
NEeHHbIX YCIOBUAX OHW HarpeBaloTcs Ao TeMnepaTypbl, NPU KOTOPOW BO3MOXHO BOCTINTAMEHEHUE OKpYXaloLLLen
B3pbLIBOONACHO cpeabl.

b) Tennoeoe BocnnameHeHne obbeMa ra3a, ecnm onTudeckas AnnHa BOSIHbI COBNafaeT ¢ Nosocoi norno-
LLeHWA rasa.

¢) PoToxMMHU4ecKoe BocrnaMeHeHme BeneacTeme otoauccoLmaLmn MONEeKyn KUCIopoaa n3nyYeHnem B
ynbTpadroneToBoM AUanasoHe AfINH BOFH.

d) MhgyunposaHHbI naszepom npo6oii B rase B pOKyce MHTEHCUBHOTO Ny4ka ¢ 06pa3oBaHUeM NnasmMbl u
YAAPHOW BOSMHbI, KOTOPbIE AENCTBYIOT KAk UCTOMHWKM BOCTINameHeHusi. 3TMM npoueccam MoxeT cnocobcTeoBaThb
Hanuuve TBepAOro matepuana Bbnman Touku npo6os.

Haunbonee BepoATHbIN MEXaHW3M BOCTNIaMEHEHWS], NPOMCXOASALLMIA HA NPAKTUKE NPY CAMON HU3KON MOLLIHO-
CTW U3Ny4eHNA, CNOCODHON BbI3BaTbL BOCMNaMeHeHne, — a). B HEKOTOPLIX YCNOBUAX NPU MYNbCUPYIOLLIEM U3NY-
YEeHWUM Talkke MOXET MMETb MECTO MexaHuam d).

OnTuyeckoe o60pyaoBaHMe B 60MNbLUIMHCTBE Cy4aeB UCTONb3YIOT COBMECTHO C aNeKTpuYeckum obopyao-
BaHWEM, NO NPUMEHEHWIO KOTOPOTO B NMOTEHLIMAMNBHO B3PLIBOONACHLIX CpeaXx CYLUECTBYIOT YeTkue M noapobHbie
TpeboBaHuA 1 ctaHgapThl. OfHa u3 Lernein HacToALLEero cTaHaapTa — MHOPMUPOBAaTL NPOMBILLIIIEHHOCTb O Mo-
TeHUManbHON ONacHOCTW BOCTINTAMEHEHWS, CBA3aHHOMW C MPUMEHEHNEM ONTUYECKMX CUCTEM B ONACHLIX 30HaX, U
COOTBETCTBYIOLLMX METOAAX 3aLLMTHI.

B HacTosALeM cTaHaapTe NoApo6GHO paccMOTPeHa KOMIMMEKCHasA CUCTeMa KOHTPONS ONacHOCTU BocnnamMe-
HeHus OT 060pyAOBaHUS, UCTIONb3YIOLLIETO ONTUYECKOE M3MyYEHUE BO B3PbIBOONACHbIX 30HAX.
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HALUUWOHANBbHBLIA CTAHOAPT POCCUMCKON PEOEPALMUMNU

B3PbIBOOMACHbLIE CPEQbI
YacTb 28

3awuTta 060pyaoBaHMA 1 NepeaaloLLMX CUCTEM, UCNONb3YIOLUUX ONTUYECKOe U3Ny4eHne

Explosive atmospheres. Part 28.
Protection of equipment and transmission systems using optical radiation

Oara BBegeHna — 2008—01—01

1 O6nacTb NnpumMeHeHus

HacToawwi ctaHgapT paccmaTpuBaeT NoTeHUMarnbHbI PUCK BOCMNAMEHEHMWS OT MCMONb3YIOLLENO ONTUYEC-
KOe n3ny4eHue o6opyaoBaHus, npegHasHauYeHHOro AN NPUMEHEHUs BO B3pbIBOONACHbLIX ra3oBbix cpeaax. OH
TaKke pacrnpocTpaHaeTcs Ha obopyaoBaHWe, KOTOPOE HAXOAUTCS BHE B3pbIBOONACHOM Cpeabl, HO ONTUYECKOE
n3any4eHue oT KOTOPOro NoMNagaeT B Takyto cpedy. B cTaHOapTe ycTaHOBMNEHb! Mepbl NPeA0CTOPOXHOCTN U TpeBo-
BaHWA, KOTOPbIE HEOBXOANMO BLINOMHATL NPU NPUMEHEHUM 0GOPYA0BaHMS, NEPEAAIOLLEro ONTUYECKOoe Uanyye-
HWe BO B3PbIBOOMACHbIX ra3oBbIX Cpeaax, U METOA UCMbITAHNUA, KOTOPbIN AONYCKAeTCA UCNONb30BaTb AMA NPo-
BEPKM TOr0, YTO MY4OK ONTUHECKOTO N3NyYeHNs] He cnocobeH BbI3BaThb BOCNNaMeHeHne B BbIGpaHHbIX YCNoBUAX
UCNbITaHWS, €CNN ONTUYECKNE NpeaerbHble 3HAYEHNS He MOTYT GbiTb rapaHTMPOBaHbI OLEHKOWN MW U3MEPEHNEM
WMHTEHCUBHOCTU NydKa.

B HacTosLLeM cTaHaapTe coaepaTca TpeboBaHUA K ONTUHECKOMY U3NYYEHUIO B AMANA30HE ANWH BOMH OT
380 Hm oo 10 mkm. CTaHaapT pacnpoCTpaHAETCA Ha cneayiowme MexaHu3Mbl BOCTNIaMEHEHUS:

@ OnTMYecKoe Uarny4eHue NornoLaeTcs NOBEPXHOCTAMUN WY YaCcTULLIAMMU, Bbi3bIBasi UX HArpeB, U B onpeae-
NEHHbIX YCMNOBUSAX OHN HAarpeBaloTCs [0 TemMnepaTypbl, NPY KOTOPOW BO3MOXHO BOCNNaMEHEHME OKpYXKatoLen
B3PbIBOONACHON cpeapi.

@ /IHoyuvpoBaHHbIM nasepoM npo6oii B rase B hOKyce MHTEHCUBHOTO Myyka ¢ 06pa3oBaHMEM NMasmbl 1
Y[APHOM BOJHbI, KOTOPbIE AEVCTBYIOT Kak MICTOMHUKWM BOCNNAMEHeHUA. TMM NpoLieccam MOXeT cnoco6cTBoBaThL
Hanu4ve TBeEpAOro MaTepuana B6nmsmn Toukn npo6os.

MpumevyaHune 1— Cm nepeuncnenuns a) n d) eseaenns.

HacTosawmii ctaHaapT He paccMaTpuBaeT BOCNNAaMEHeEHNE OT yNbTpadroneToBoro U3nyyeHus nm normno-
LWEHNA N3NYYeHUs B3pbIBYATON CMECbIO. HacToAwmin cTaHaapT Takke He pacnpoCcTpaHsAeTCcs Ha B3pbiByaThie
NOrNOTUTENN WAV NONIOTUTENW, COAEPKaLLME OKUCNTENb.

B HacTofwWeM cTaHgapTe onpeaeneHsbl TpeboBanuAa k 060pyA0BaHNIO, NpeaHa3HAYEHHOMY ANA NPUMEHe-
HWUA B aTMOC(PEPHBIX YCTIOBUSX.

HacToAwmi ctanaapT AoNONHSAET U namexsieT TpeGosanuna MK 60079-0. B cnyyae npoTuBopeunin Mexay
TpeboBaHuammn HacTosLero ctaHaapTa u MOK 60079-0 TpeboBaHnA HaCcTOALLEro CTaHAAapTa UMEIOT NpenMyLLe-
CTBEHHOE 3HaYeHue.

MpuMeyaHue 2— Xora Heo6Xo0AMMO 3HaTL O MEXaHu3Max BocnnameHeHus b) n c), ynoMaHyTbIX BO BBEAEHUM,
OHM He paccMaTpUBAIOTCA B HACTOsILLIEM CTaHAapTe u3-3a 0coGeHHoCTen ynbTpadnoneTosoro usnyyeHna u abcopouu-
OHHbIX CBOWCTB GonbluMHCTBA ra3oB (CM. npunoxexune B).

NMpumeyaHune 3 — TpeboBaHua 6e30nacHOCTU ANA CHUKEHNA PUCKA BO3AEWUCTBUA HA Yenoseka BONOKOHHO-
ONTUYECKUX cUcTeM ceasu npusepeHsl B MOK 60825-2:2000.

MpumeyaHnue 4 — Buabl B3pbiBO3aALMTEI «Op iS», «Op pr» U «op sh» mMoryT o6ecneynTb YPOBHU 3alumThbI
obopynoeanua (Y30) Ga, Gb nnu Ge. [lononHuTenbHyo nHdopMauuio cM. B npunoxexnn E.

U3pnanue opuumansHoe

2* 1
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2 HopmaTuBHbI€ CCbINKU

B HacTosiLLeM cTaHAApTE UCMONb30BaHbI CChINKN HA YKa3aHHbIE HKe CTanaapThl. [ns JOKYMEHTOB € yka-
3aHHOW [AaTON AENCTBUTENBHBLIM SBAAETCS YKazaHHOe u3aaHune. [ina nokymeHTOB 6e3 ykazaHHOW AaThl 4EUCTBU-
TernbHbIM ABNAETCA NOCneaHee n3faHne ykasaHHoOro OKyMeHTa (Co BceMm NonpaBkamMi).

M3K 60079 (Bce yacTn) SnekTpoobopyaosBaHue ANsi B3pbIBOONACHbIX ra3oBbIX Cpes,

MG3K 60079-0: SnektpoobopyaosaHue A B3pbIBOONACHLIX ra3osbix cpes — Yactb 0: Obwme TpebosaHus

M3K 60079-10: SnekTpoobopyaosaHue Ans B3pbIBOONACHbIX rasoBbix cped — YacTb 10: Knaccudmkaumsa
B3pbIBOONACHbIX 30H

M3K 60079-11: OnekTpoobopyaosaHue Ans B3pbIBOONACHbIX ra3oBbix cped — YacTb 11: Uckpobesonac-
HOCHas aneKkTpuyeckas uenb «i»

MO3K 60825-2: Be3onacHOCTb na3epHblX n3aenuii — Yactb 2: BeaonacHOCTb BOIOKOHHO-ONTUHECKUX CUC-
TEM CBA3N

M3K 61508 (Bce yacTu): ®yHKUMOHaNbHas 6€30nacHOCTb 3NEKTPUYECKMX/INEKTPOHHBIX/ NporpaMMupye-
MbIX 3MEKTPOHHbIX CUCTEM Be3onacHoCTH

M3K 61511 (Bce yacTn): PyHKLMOHaNLHAA 6e30nacHOCTb — OCHaLLEHHbIE M3MePUTENbHBIMM NPUBopaMm
cucTeMbl 6e30MacHOCTU Ans o6pabaTbiBaloLen NPOMBILLFIEHHOCTH

3 OnpepeneHus

B HacToslLLeM OKyMeHTe NPUMEHSIOTCA TEPMUHBI U onpeaeneHns MOK 60079-0, a Take cneayowme
TEPMUHbI M ONpeaeneHust.

MpuMeuyaHue— [ONONHUTENLHLIE ONPEAEneHns, MPUMEHAEMBIE K B3PLIBOONACHLIM CpeAaMm, NpuseaeHs B
M3K 60050-426 [1].

3.1 nornoweHue (absorption): lNpeBpalleHue 3Heprum 3NEKTPOMarHUTHON BOMHLI B ApYryio hopMy 3Hep-
MK, HaNpUMep TeNso, B Cpeae pacnpocTpaHeHus!.

(M3C 731-03-14)

3.2 guameTp Nyyuka ONTUYHECKOro U3ny4eHua (LuMpuHa ny4ka) (beam diameter or beam width): Paccto-
AHVE MexXay ABYMS AVaMeTpanbHO NPOTUBONOMOKHBIMU TOYKaMM, B KOTOPbIX dHEpreThveckasl OCBELLEHHOCTb
COCTaBMsAET onpeaeneHHyo AoMI0 MaKCUManNbHOW SHEPreTMHECKOW OCBELLEHHOCTY MyyKa.

(M3C 731-01-35)

NMpumeyaHune— lMNoHATME «AMAMETP NYYKA ONTUHECKOTO U3NYYEHNA» NPEXAe BCEro OTHOCUTCH K Ny4Kam C
KPYrMbIM UNU MOYTU KPYFNbIM  MOMEePEYHbIM CEYEHUEM.

3.3 MHTEHCUBHOCTBL Ny4Ka ONTUYECKOro u3nyuenuna (beam strength): TepMuH, npUMeHsieMbIl B HAaCTOS-
LeM cTaHaapTe, Ans XapakTePUCTUKN MOLLHOCTU, 3HEPreTUHECKON OCBELLEHHOCTH, HEPTMM UMW SHEPrETUHECKON
AKCNO3nUNKN NyHKa ONTUHECKOro N3nyv4eHua.

3.4 cepaLeBUHaA ONTUYECKOTO BONOKHa (core): LieHTpansHasa 4acTb ONTUYECKOro BOMOKHA, Yepes KOTo-
pyto nepefaeTcs 66nbluas YacTb MOLLHOCTU ONTUYECKOrO N3FYyYEHUS.

(M3C 731-02-04)

3.5 o6ono4ka onTuueckoro BonokHa (cladding): AuanekTpudeckuii MaTepuan onTMY4ECKoro BONOKHA, OK-
pY>XaloLLui cepaLeBnHy.

(M3C 731-02-05)

3.6 xryT onTuueckoro BonokHa (fibre bundle): Komnnekt ontnydeckmx BONMOKOH 63 3aLLUTHOIO NOKPLITUS.

(M3C 731-04-09)

3.7 BONOKOHHO-ONTU4ecKoe okoHeuHoe ycTpoMcTBo (fibre optic terminal device): Mpucnocobnexue,
BKMIOYaOLLEE OAHO MMM HECKOSBKO ONTO3NEKTPOHHbBIX YCTPOWCTB, KOTOPOe Npeobpa3yeT SNeKTPUYECKUin curHan
B ONTUYECKNIA M/MNn HA0BOPOT U KOTOPOE MOXHO NOAKMIOYaTh, MO MEHbLUEN Mepe, K OOHOMY ONTUYECKOMY BO-
TIOKHY.

(M3C 731-06-44)

n punMedHaHNne — BONOKOHHO-ONTUYECKOE OKOHEYHOe yCTpOI?ICTBO Bcerga umeeT O0anH NN HECKONbLKO BCTPOEH-
HbIX coeanHUTenen nnu MbKNX BEIBOAOB.

3.8 uckpob6esonacHoe ontuueckoe nanyyenue (inherently safe optical radiation): Buaumoe nnu nicppa-
KpacHOe Uany4eHune, KOTopoe HECMOCOBHO B HOPManbHbLIX YCMOBUAX UMW YKa3aHHbIX YCMOBUSIX HEUCNPABHOCTH
NPVMBOAUTL K 06pa3oBaHNIO SHEPTMK, AOCTATOYHOW AF1A BOCNNaMEeHeHUs yKa3aHHOoh onacHo aTMocdepbl.
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MpumMedaHune — ITo onpeaeneHne aHanNoOMYHO ONpeaeneHNIo TepMUHa «MCKpoBe3onacHbINy, NpUMeHse-
MOMY K 3NEKTPUYECKUM LienaMm.

3.9 aHepreTnyeckan ocBeLeHHOCTH (iradiance): MoWHOCTL M3nyveHusi, NagaloLLEro Ha aNeMeHT noBep-
XHOCTW, OTHECEHHASA K NIOLLAAN ITOTO 3MeMeHTa.

(M3C 731-01-25).

3.10 ceeT (nnu Buaumoe nanyyenue) (light or visible radiation): Moboe onTuyeckoe nanyyeHue, KOTopoe
MOXET HENOCPEACTBEHHO BbI3biBaTb 3PUTENBLHOE OLLYLLIEHUE.

(M3C 731-01-04)

NMpuMeyvyaHue 1— INpaHuUbl cnekTpanbHON 06NacTU BUANMOrO U3NyYeHUs NPOXOAAT B Bakyyme B AWNa3oHe
anvH BonH — oT 380 ao 800 HM.

NMpumMmeyvyaHune 2—B obnactn nasepHoM M ONTUYECKON CBA3N, NO TPAAULIMM U Ha NPAKTUKE, B aHTMMIICKOM A3blke
TEPMUH «CBET» BKNoYaeT 66NnblUyi0 YacTb 3NEKTPOMarHUTHOrO CnekTpa, KOTopbI MoXeT obpabaTbiBaTbCsl OCHOBHLIMN
ONTUHECKUMW METOAaMU, UCMONb3YyEeMbIMU AN BUAUMOTO CrekTpa.

3.11 MMHUManbHana 3Heprua BocnnameHeHus, M3B (minimum ignition energy, MIE): Camasa MuHn-
MarbHas aNeKTpudeckas aHeprus, sanaceHHasi B KOHAeHcaTope, pa3psaa KOTOPOM 0CTaTOYHO, YTOBbI ocyLLe-
CTBUTb BOCMNaMeHeHNe Hanbonee BOCNNaMeEHAEMON B3PbIBOONACHOM ra3oBoW cpefibl B yKa3aHHbIX YCIOBUAX
UCNbITaHUNA.

3.12 onTnueckoe BonokHo (optical fibre): CeeToBOA B BUAE HUTU, U3rOTOBMEHHLIN U3 ANINEKTPUIECKNX
maTepuarnos.

(M3C 731-02-01)

3.13 BonokoHHO-oNTU4Yeckui kabens (optical fibre cable): Y3en, coctosiLmin 13 0AHONO MW HECKOTbKWUX
ONTUYECKUX BOSTOKOH UIN XXTYTOB BHYTPM 06LLIE 0GON0YKH, NpeaHasHa4ueHHOM st UX 3aLUMTbl OT MeXaHUYeCcKuX
HarpysoK 1 Apyrux BO30enCTBuMIA OKpyKatoLLe cpeabl, HO COXpaHsioLLEe NnepeaatoLLue CBOMCTBA BOMOKOH.

(M3C 731-04-01)

3.14 BonokoHHO-onTU4eckasn cuctema caasmu, BOCC (optical fibre communication system,OFCS): Cne-
LuanusnpoBaHHasa CKBO3Has cucTema reHepupoBaHus, nepeaayn U npuema onTU4EeCKOro U3nyyeHus oT nasepos,
CBETOANOA0B UM ONTUHECKMX YCUNUTENEN, B KOTOPOU NepeaaYa ¢ LenbIo CBSI3U M/MNu ynpaBneHus ocyLLecTB-
NAETCS ¢ NOMOLLbIO ONTUYECKOTO BOMOKHA.

3.15 onTuyeckan cucTema cBA3U B cBo6oaHOM npocTpaHcTee, OCCCI (free space optical communication
system, FSOCS): CtaumoHapHasi, NfepeHoCHas U BpeMeHHO YCTaHOBMEHHas cucteMa B cBOGOAHOM NpoCTpaH-
CTBe, Ucnonb3yemasi, npegHa3HaveHHas unu npeanaraeMas ans rofioCoBo CBA3M, Nepeaaqn AaHHbIX NN Mynb-
TUMEOMINHON CBA3W U/VNW YyNpaBreHns 3a CHET NPUMEHEHUSI MOAYNUPOBAHHOTO U3ny4eHna nasepa unu UK-cee-
Toguopa.

MpuMeHeHWe B «cBOGOAHOM NPOCTPAHCTBEY 03HAYAET NPUMEHEHWE B MOMELLIEHUM UMW HA OTKPLITOM BO3AY-
X€ ONTUYecKol GecnpoBOAHON CUCTEMBI CBSI3W C HEHANPABMNEHHON U HANPABAEHHON Nepeaa4Yamm AaHHbIX.

MpreMHWKN 1 NepegaTiNKM MOryT ObiTb pa3feneHs! UNu He pa3aeneHbl.

MpumMeuyaHune— MNpueeaeHHoe Bbile onpeaeneHne yctaHoeneHo TK 76 MOK. Hacroawwmi cranpapT
paccmaTpuBaeT He TONMbKO «CUCTEMbl CBA3UY», No3aToMy Gbino 6bl nonesHo Gonee obwee onpeaenexue.

3.16 moLLHOCTL ONTU4EeCKOro nany4enus (optical (or radiant) power): OTHOLWEHWE NOTOKA SHEPrMK N3ny-
YEHWS KO BPEMEHMW N3ny4eHust.

(M3C 731-01-22)

3.17 onTuyeckoe usnyyenue (optical radiation): dnexTpomarHuTHOE U3Ny4yeHWe B Bakyyme ¢ AnMHamm
BOSTH, HAXOAALWMMUCS B ANana3oHe MeXAy N3Ny4YeHUsAMU PEHTFEHOBCKOrO U paAuoBONHOBOIO ANANAa3oHOB, TO
€CTb npuMepHo oT 1 HM A0 1000 MKMm.

(M3C 731-01-03)

NpumeuyaHune—B HacToAWweM CTaHAAPTE TEPMUH «ONTUYECKUN» OTHOCUTCA K AnuHE BONHLI OT 380 HM Ao
10 MKM.

3.18 3sawmLeHHbIN BONOKOHHO-ONTU4eCKUI kabenb (protected optical fibre cable): BonokoHHo-onTk-
YecKkuin kabenb, 3aLLMLLEHHbIN OT BLIAENEHNS ONTUYECKOTO U3NY4YeHUA B aTMOCHEPY B HOPMarbHBIX YCNOBUAX
paboThbl M NPU NPOrHO3NPYEMbIX HEMCNPABHOCTAX C MOMOLLbIO AONONHNTENBHOrO aPMUPOBAHUA, U3ONALIMOHHOW
TPYy6Ku, KabenbHOro NoTka nnu kabenbHOro KaHana.

3.19 aneprus nsnydenus (radiant energy): dHeprus, KOTOpasa U3nyvaeTcs, NepeaaeTca N NPUHUMaETCA
NOCPEACTBOM 3MEKTPOMArHUTHLIX BOMH.

(M3C 731-01-21)

3—2182 3
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3.20 aHepreTuMyeckan akcno3uuma (radiant exposure): SHeprus nany4eHus, nagaroLiero Ha aneMeHT no-
BEPXHOCTN, OTHECEHHAA K NNoLWann 3Toro anemMeHTa.
[M3C 393-14-84, nameHeHHbIN, n MAC 845-01-42, UaMeHeHHbIn] .

4 O6wme TpeboBaHusA

4.1 OnTnyeckoe o6opyaoBaHue

Bce anekTpuyeckme aneMeHTbl U LIenu BHYTPU U ¢ BHELLHEN CTOPOHbI ONTHHECKOro 060pyaoBaHNUs AOMKHbI
COOTBETCTBOBATL CTAHAAPTAM Ha KOHKpETHOE anekTpooBopyaosaHue.

4.2 YpoBHMU 3alUUTbI

PaznuyaloT Tpn ypoBHA 3awwmTbl 06opyaosaHusa — Ga, Gb, Ge (cMm. npunoxkerue E). B Tabnuue 1 nokasaHa
CBA3b MEeXAY YPOBHEM 3aLMTbi 060PYAOBAHUS M BEPOATHOCTBLIO HANUYNA NCTOYHNKA BOCNNIAMEHEHUS.

Ta6nuya 1 — 3aBUCUMOCTb YPOBHSA 3awwmThl 060PYAOBaHNA OT BEPOATHOCTU HaNUuMs
UCTOYHUKA BOCMNAMeHeHUs

O603Ha4YeHUe ypoBHS 3awwuTbl 06opyaAoBaHUA BeposTHOCTL BOCNNAMEHEHUA

Ga BocnnameHeHne HEBO3MOXHO Npu oAa-
HOM NN ABYX He3aBUCUMbIX NOBPEXASHN-
AX UNK B CNyYae peaknx HeucrnpasHocTeN

Gb BocnnaMmeHeHne HEBO3MOXHO Npu oAa-
HOM noBpeXxaeHnn nnn B cny4dyae oxupae-
MbIX HencnpaBHOCTEN

Ge BocnnameHeHne HEBO3MOXHO B HOp-
ManbHbIX ycnoeuax paboTbl

OLeHKy OnacHOCTW BocnnameHeHus (CM. npunoxeHue C) HeobxoaMMo NPoBOAMTDL C LiEbIO onpeaeneHns
MEXaHW3MOB U UCTOYHMKOB BOCMNAMEHEHWS, CBA3aHHBIX C KOHKPETHLIM NPUHLIMNOM paboTkl 060pyaoBaHWS, UC-
MONb3YIOLLEr0 ONTUYECKOE U3NYYEHWE.

Buapl 3awmThl, BolbpaHHbIe B pasgene 5 Ans salmTbl KOHKPEeTHOrO 06opyA0BaHMs, 3aBUCAT OT OLIEHKM
OMaCHOCTM BOCTINaMEHEHUS! C Y4ETOM NPUBEAEHHOMN B TabnuLe 1 BEPOATHOCTM BOCTINaMEHEHWs! A1s pasHbIX ypOBHEN
3aLLUUTLL.

NMpumeyaHune— TK 31 MIK npuHaTo pelueHne o BBeaeHUN «ypoBHeEN 3alwumTbl o6opyaosarHua Ga, Gb, Gey.
5 Buagbl 3alyUThbl

5.1 O6wue TpeGoBaHuA

Onsa npenoTepaLleHns BOCTNNaMEHEHNS OT ONTUYECKOTO N3MyYeHUs B NOTEHUMaNbHO B3pbIBOOMACHLIX Cpe-
Aax fonyckaeTcs NPUMEHATb TP BUAA 3aLLUTLI:

a) uckpobesonacHoe ONTUYECKOE N3NyYeHne «op is»;

b) 3aLLMLLEHHOE ONTUYECKOE U3NYHEHNE «Op Pry»;

C) onTuyeckas cuctema ¢ 6r1o0KMpoBKoW «op shy»

5.2 Tpeb6oBaHMA K UCKpoBe30onacCHOMY ONTUYECKOMY U3NYHEHUIO «Op is»

5.2.1 O6wue TpeboBaHuA

WckpobesonacHoe onTuYeckoe Uany4eHne — 3To BUAMMOeE U HgpakpacHoe nanyyeHune, KoTopoe B Hop-
MarbHbIX YCMOBUAX PaBoTbl UMK B YKAa3aHHbIX YCMOBUSIX HEUCMPABHOCTM HE CMOCOGHO COo3aBaTh 3HEPruio, 4OCTa-
TOUHYI0 ANS BOCNaMEHEHNS onpeaeneHHoN B3pbiBY4aToN cpeabl. Ycrnosusi 6e30nacHoOCT OCHOBLIBAKOTCA Ha
OrpaHUYEeHNUN MHTEHCUBHOCTU NYyYKa ONTUHECKOTO U3nyyeHusl. BocnnameHeHne oT onTuyecku obny4aemoro no-
moLatoLero obbekTa TpebyeT onpeaeneHHOro KoNMMYecTsa SHEPIMU, MOLLIHOCTU UMW 3HEpPreTUHECKON OCBELLIEH-
HOCTW NPM YCTaHOBMNEHHbIX MEXaHU3MaXx BOCTINIaMEHEHUST B BUAMMOWN M MHdpakpacHon obnacTax cnektpa. KoH-
Lenums ckpoGe30nNacHOro ONTUYECKOro U3NYYEHUS PUMEHSIETCS K U3NYHEHUIO NI0BGON MHTEHCMBHOCTU 1 Aonyc-
KaeT NpUCYTCTBUE NOTMOTUTENA B OKpYXKaloLwen cpeae.

1 M3K 60050-393:2003 MexayHapoaHbIii anekTpoTexHuyeckuin cnoeapb (MA3C) — Yactb 393:AaepHble npubo-
pbl — du3anyeckue ABNEHNA N OCHOBHBLIE NPUHLIMMBIL.
M3K 60050-845:1987 MexayHapoaHbi anekTpoTexHudeckuin cnosapb (MIC) — Yactb 845:0cBelueHue.
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MpumeyaHune — Mo pesynbTaTam BbINOSHEHHBLIX UccneaoBaHuii [17] — [22] onpegeneHbl 6e3onacHble ais
B3PbIBOOMNACHbIX Fa30BbIX CPef 3HAYEHUSI MHTEHCMBHOCTU My4yka B BMAVMMONM M MHpaKpacHol obnactax cnektpa. beso-
nacHble 3HaYeHus npeaycMaTpuBatoT OrpaHUYEHHbIN ypoBeHb 6€30MacHOCTU Npu He61aronpUaTHLIX YCI0BUSIX UCMbITa-
HUIA. VIMetoTcA cBefeHUss O BOCMJ/IAMEHEHMU CMECU Cepoyrfiiepoda C BO3AYXOM OMTUYECKUM W3/TyYEHWEM MOLLHOCTbIO
24 mBT.

5.2.2 HenpepbiBHOE U3Nly4yeHne

MOLWHOCTbL ONTUYECKOTO N3/Ty4YEHNA UM IHEPTreTUYEeCcKasa OCBELLEHHOCTb He A0/1KHa npeBbiwaTb 3Havye-
HWIA, NpuBeeHHbIX BTabnuue 2, pacnpegeneHHbix No rpynnam o6opyfoBaHnsa ntemnepaTypHbIM knaccam. be-
30MacHble 3HaYeHNS IHEPTeTNYECKON OCBELLEeHHOCTHN YKa3aHbl NpyM MakcMManbHOW nnouwaan o6ayvyaemoin no-
BEPXHOCTU, He npeBbiwatowern 400 mm2. Ana nnowagn obnyyaemoii NnoBepxHOCTH, npeBbiwatowein 400 Mm2,
NPUMEHSAIOT TeMnepaTypHble OrpaHuYeHns 415 COOTBETCTBYIOLLEro TemnepaTypHoro knacca. B tabnuue 2 cogep-
XUTCA MHopMaLmna ANa roplynx nan Heroprymx nornotuteneli. B kayectse anbTepHaTuBbl Tabnuue 2 ans
NMPOMEXYTOUHbIX 3HaYeHunli naowagen o6yyaemMoin NOBEPXHOCTU, €CK ropoyne TBepable 06BbEKTbl UCKIIOYEHDI,
6e3onacHble 3Ha4eHUs MOLLHOCTM MOTYyT ONpeaenaTbCa No pUCyHky 1.

Ta6nuuya 2— BesonacHast MOLHOCTb ONTUYECKOrO U3/TyYeHUs 1 SHepreThyeckas 0CBeLLeHHOCTb A1 B3pblBoonac-
HbIX 30H, KMaccMULMPOBAaHHLIX MO rpynne v TemMnepaTypHoOMy Kiaccy 060pyaoBaHus

Mpynna obopynosaHus | A VA MB nc
Knacc temneparypbl T3 T4 T4 T4 T6
Temnepatypa ,°C < 150 <200 < 135 < 135 < 135 <85
MowHocTb, MBT 150 150 35 35 35 15
OHepreTnyeckaa OCBELL,EHHOCTb, 20a 20a 5 5 5 5

MBT/MM2 (nnowanb NOBEPXHOCTU He
6onee 400 mm2)

alna obnyyaembix y4acTkoB nnowaabio 6onee 30 MM2,Ha KOTOPbIX roployMe martepuasibl MOryT 3afepXuBatb
My4YOK ONTUYECKOTO U3MyYeHUs, Npeaen aHepreTMyeckoil ocBeLLeHHOCTN paseH 5 MBT/MM2.

MuvHMManbHan BocniaMeHaLWwas MOLWHOCTb, MBT

PrcyHok 1 — PucyHok B.1 ¢ npefenbHbIMU JIMHUSMU 4718 NPOMEXYTOUHbIX 3HaYeHuid nnowazein o6yvyaemoin noBepxHo-
CTWU B MPUCYTCTBUM HETOPHOUMX nornotuteneii (knaccel Temnepatyp T1—T4, anekTpoo6opyaoBaHue noarpynn HA VB, IIC)

3 5
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5.2.3 UmnynbcHoe usny4yeHue

[na ANUTENBbHOCTM ONTUYECKOTO UMNYMbCca MeHee 1 MC 3HEPrUs ONTMYECKOrO UMNYNbCA HE AOMKHA Npe-
BbILLIATH MUHUMANBbHYIO AHEPTMIO UCKPOBOTO 3aKUraHWs COOTBETCTBYIOLLIEN B3PLIBOOMACHOW ra3oBoi cpeabl.

[na onTU4eckoro Mnynbca NPOAOCIMKUTENBHOCTBLIO OT 1 MC 10 1 € 3HEPrUA ONTUYECKOrO UMMyNbca He
JOMKHa NpeBbIWAaTh 3HA4YEHUS AECATUKPATHOM MUHUMArBLHON 3HEPIMN UCKPOBOTO 3akKMraHWs B3pbIBOONACHOM
rasoBoW cpefbl.

InA oNTMYECKOro MMMyMbCa NPOACIKMTENBHOCTLIO 6onee 1 ¢ MakcMMarnbHas MOLLHOCTbL He A0SKHa Npe-
BbILLIATL YPOBHU 6€30NacHOCTU ANs HenpepbIBHOTO M3anyyeHus (5.2.2, Tabnuua 2). Takue MMNyNbChbl paccMaTpu-
BalOTCH KaK HENpepbIBHOE U3nydeHue.

B cepum onTu4ecknx UMNynbLCoB KO BCEM MMIYTbCaM MPUMEHAETCS KPUTEPUIA OAUHOYHOTO MMnynbea. Mpw
yactoTe noeTopennsa Gonee 100 Ny cpeaHAn MOLLIHOCTL HE AOMKHA NpeBbILLaTh YPOBEHb GE30NacHOCTM Ana
HenpepbIBHOrO n3nyyenus. lNpu vyactote nosTopeHus meHee 100 My nonyctuma 6onee BbICOKAs CPeaHANA MOLLL-
HOCTb, €Cn 3T0 ByAeT NOATBEPXKAEHO UCNbITAHMSIMW B COOTBETCTBUM C Pa3aenoM 6.

5.2.4 UcnbiTaHUA Ha 3aXUraLue

McnbiTanma Ha 3axxuraHue AnA NOATBEPXAEHUA NCKPOGE30NacHOCTU BLIMOSHSIOT B 0CODbIX CryyYasnx, Ha-
npumep:

- ANA NYYKOB CPeAHUX PasMepoB UNN NPOAOIMKUTENBHOCTU, KOTOPbLIE MOTYT NPEBLICUTL MUHUMASbHbIE
KpUTEPUU ONTUHECKOTO 3XKUrAHUS, HO HE CNOCOBHBI BbI3BATL 3aXUraHue;

- ANA NYYKOB CO CAOXHOW BPEMEHHOMN AnarpaMMon, ANs KOTOPLIX TPYAHO onpeaenvTb 3HEPTUI0 B UMNYTb-
ce n/vnun cpegHIoio MOLLHOCTD;

- ANA cneumnanbHbiX cpea, 06LEeKTOB UNK APYrMX KOHKPETHBIX NPUMEHEHUM, KOTOPbIE CO3/1al0T IBHO MEHee
XKECTKne yCnoBua, Y4em yCroBust UCNbITAHWIA, 3y4YeHHbIE 10 HACTOALWETrO BpeMEHMN.

Wcnbitanne npoeoaAT Ha 10 o6pa3suiax UCTOUHMKA CBETa, Kak yka3aHo B pasaerne 6. VcnbitaHme cuntaetcs
YAOBNETBOPUTENBHBLIM, €CIIM HA B OAHOM 13 10 UCMNbITaHWi HE NPOUCXOANT 3aXKUraHus.

5.2.5 OnTnyeckue ycTpoucTBa, CKOHCTPYMpPOBaHHbIe NO NPUHLMNY UCKpoBe3onacHOCTH

OnTuyeckne yCTponcTBa, CKOHCTPYMPOBAHHbLIE MO NPUHLMNY uckpoBe3onacHOCTH, A0MKHLI 06ecnevmBaTb
3aLUNTY OT ANEKTPUUHECKON Neperpysku/nospexaeHnsa Ana npeaynpexaeHns nuabbItTo4YHON MHTEHCUBHOCTU Myyka
ONMTUYECKOro N3Ny4YeHNs B MOTEHLUMaNbHO B3PbIBOONACHBIX cpeaax. AHann3 pucka/onacHOCTY A0ITKEH onpee-
NnTb, KOrAa 3TN YCTporCTBA HE0BX0aAMMBI. Bnabl 0TKa30B UCTOUHMKA ONTMYECKOTO M3nyyenusi, bapbep 6e3onac-
HOCTMN NCTOYHMKA NMUTAHNS U Hanu4me B3pbIBOOMACHON CPeabl AOMKHBLI PacCCMaTPUBaTLCA B HOPMArbHbLIX YCNOBU-
AX AKCNyaTaunm 1 B yCroBUAX HEMCNPABHOCTU ANA onpeAeneHns Heo6XoaUMMOCTU AONOMHUTENBHOM 3aLUUThI.

MCTOYHMKM ONTUHECKOTO N3NYYeHUs, Takne Kak fasepHble Anoabl Nnn CBETOANOAbI, BLIXOAAT U3 CTPOS NpK
neperpese B YCOBUAX Neperpysku. TENMoBON 0TKa3 HEKOTOPbIX ONTUYECKNX MCTOMHUKOB CnocobeH obecneunTb
HeOGXOAMMYIO 3aLLMTY OT Neperpyskn (ucneitaHne Ha 10 oGpa3suax).

SnekTpuYeckme Lienu, Hanpumep, orpaHNYUTENN TOKa UMM HANPSHKEHWUS, YCTAHOBMEHHBIE MEXaY UCTOYHM-
KOM ONTUYECKOTO N3ry4YeHUs 1 UICTOYHUKOM 3NEKTPUYECKON MOLLIHOCTM, CNOCOBHBI 06ecneynTb 3alumTy OT nepe-
rpy3Ku Kak MckpobesonacHble Lienm.

3awmTa oT neperpysKkv AormkHa 6bITb obecneveHa B TOW CTENEHN, B KAakON 3TO HeoBXoAMMO Ansa npeanona-
raemoro ypoBHsi 3alwuTbl obopyaosaHus (cm. MK 60079-11). Hanpumep, ana obopyaosaHusa Ga orpaHnimtenu
TOKa N/unn HanpskeHns A0MKHbI 06ecneynBaThb 3aLLMTY OT NEPErpy3kN NPU ABYX YYUTHIBAEMbIX HEUCTIPABHOCTAX
orpaHuuMTens Toka Wunun HanpskeHus. Ans o6opyaosaHus Gb TpeboBaHue MOXeET BbITb CHYUXXEHO A0 OAHOW
HeuncnpaBHocTW. [Ans o6opynoBaHust GC HOMUHArbHbIE XapakTePUCTUKW A0MKHBI ObITb NPUHATHLI 6e3 fonycka
Kaknx-nmbo HencnpaeHocTel. Tennoeoe pa3pyLleHne HEKOTOPbIX OMTUYECKUX UCTOYHWUKOB Marion MOLLHOCTK, Ta-
KUX KaK CBETOAMOLbI, AOMYCTUMO Ans 06ecneyYeHns 3aLumTbl OT Neperpyakm o6opyaoBaHus ¢ MioGbiM ypoBHEM
3aWuThL.

5.3 Tpe6oBaHMA K ONTUHECKOMY U3MYYEHUIO C 3aLLUTON KOP Pr»

5.3.1 O6wue Tpe6oBaHUA

Mpn 3TOM BMAE 3aLWUTBI U3NYYEHWE A0MKHO BbiTb 3aKM0YEHO BHYTPW ONTUHECKOTO BOSOKHA U ApYro
nepenaroLLen cpeabl U, Npyu 3TOM, He AOIMKHO BbIXOAMTL 3a Npeaerbl 3ToM nsonsuun. B atom cnyyae xapakrepu-
CTVKN M30MSALMK ONpeaensioT ypoBeHb 6e30nacHOCTU CUCTEMBI.

AHanuns pucka no3BonsaeT ycTaHoBUTL TpeboBaHMA 6e30nacHOCTU Ha OCHOBE NpeanonaraembiX YCroBuii
(ycnoBuii HeUCNPaBHOCTU UMM HOPMarbHbIX YCIOBWI AKCNyaTaumm).

OnTnyeckoe BOMOKHO MOXET UCNOMNb30BaTbCA B CUTyaLMsAX, KOMAA HE CYLLECTBYET 3apaHee 3afaHHbIX yC-
NIOBWIA, TO €CTb KOrAa BHELLHEE BO3[IENCTBME MOXET Bbl3BaTb pa3pyLUeHKne 3alumTHoro bapbepa. flononHutens-
Hble CpeacTBa 3aluThl (HanpuMep NpoyvHas kabenbHas NpoBoaka, kabenenposoa, Unu kabenbHbI kaHan) cre-

6
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JAyeT UCnonb3oBaThb, Koraa BHELHNE BO3AENCTBUA MOTYT BbI3BaTh paspyLLeHNe B HOPMaribHbIX MW aBapUHBIX
YCNOBUSIX 3KCMnyaTaumn. 3aluTHele Mepbl, HeoGxoaMMble Ana NpeaynpexaeHus Npo6os n BbIXoAa nsny4eHuns,
MoryT 6bITb OnpeaeneHsl Ha OCHOBE aHannsa pucka.

Ecnun ncnonb3yoTcs 060noYKK, 40NycKaeTCs HaXoXaeHUe UCTOHHNKA BOCINaMeHeHUs BHY Tpn 060M104km
6e3 BocnnameHeHWs aTMocgepbl CHAPYXW, NPU YCNOBUM, YTO OHW OTBEYAIOT TpeBOBaHNAM COOTBETCTBYIOLLMX
cTaHgapToB No BUAAM 3awuThl (cepust MK 60079).

5.3.2 UanyyeHue BHYTPU BONOKHA U T.A. (MexaHU4eCcKoe NoBpexAeHne UCKINIOHAeTCA)

OnTuyeckoe BOMOKHO NpeAoTBpaLLaeT BbiX04 ONTUYECKOTO U3NyYeHUs B aTMOcdepy B HOpManbHbIX yCro-
BUSAX AKCTINyaTauun. B cnyvae npegnonaraeMbix HEMCNPaBHOCTEN 3TO MOXET BbiTb 06ecneveHo NpUMeHeHNeM
[ONOMHUTESNBHOTO 3KpaHMPOBaHUA, kaGenenposoaa, kabenbHoro noTka unn kabesbHOro kKaHana.

5.3.3 Uany4eHue BHyTpu o6onouek

BocnnameHsioLiee na3nydeHne BHyTpn 060no4ek AonyckaeTcs, ecrv 060no4Ka cooTeeTcTeyeT TpeboBaHu-
AIM K NPU3HaHHLIM BUAAM B3PbIBO3ALLMTHI ANA 3NeKTPoobopyaOBaHMS, B KOTOPOM MOXET NPUCYTCTBOBATb MCTOY-
HWK BOCMNMameHeHus (B3pbIBOHeNpoHULaemas 06onoyka «d», obono4ka c npoayBKon NoA AaBneHnem «p», 06o-
nouYKa ¢ orpaHUYeHHON BEHTNALMEN), B COOTBETCTBUM CO CTaHAapTamm cepum MOK 60079. OgHako HeobxoamMo
YUYUTBLIBATB, YTO MY NIOGOM BbIXOAE U3NyYeHUa 3a npeaenbl 060noukM AoMmKHa ObITh NpegycMoTpeHa 3awmTa
060pyoBaHNsA B COOTBETCTBUM C HACTOALMM CTAHAAPTOM.

5.4 BnokMpoBKa ONTUYECKOro U3NyYeHUA pa3pbLIBOM BOMOKHa «op sh»

OTOT BUA 3aLUUTHI NPUMEHSAETCA, KOTAAa N3NyYeHUe He ABnseTca ckpobesonacHbiM. PasMblikatoLuas 6roku-
poBKa cpabaTbiBaeT, KOraa 3almTta u3onsaumnen HapywaeTcs U M3nyvyeHne CTaHOBUTCA HEOrpaHUYEHHbIM 3a 3Ha-
4nTEnbHO Bonee KOPOTKOE BpeMs, HeM BpeMS 3aePXKN BOCMNaMeHeH .

PaambikatoLLas 6rokMpoBKa A0kHA AEUCTBOBATL B COOTBETCTBMM C TpeBoBaHWAMM, onpeaeneHHbIMY Npy
aHanuse pucka. MeToapl, ykazaHHbie B COOTBETCTBYIOLLMX cTaHaapTax (Hanpumep M3AK 61508, MOK 61511)
MOryT GbiTb MCTOMNb30BAHbI 415 aHANM3a AKCNyaTaLMoHHbIX XapakTepucTuk 06opyioBaHus, YTOObI YCTaHOBUTL
K03(hhNLIMEHT FOTOBHOCTM UM KO3 MULIMEHT CHKEHUS prCKa B 3aBUCUMOCTU OT YPOBHS 3aLLUThI ANEKTPooGopy-
[OBaHWs, KaK nokasaHo B Tabnuue 3.

Tabnuya 3 — KoadpduuMeHT rOTOBHOCTA ONTUYECKON BNOKMPOBKN MU KOIMMULIMEHT CHDKEHNA pucka Bocnname-
HeHUA B 3aBMCMMOCTM OT YPOBHA 3aLumThl 0G0pyaoBaHNA

YpoBeHb 3awmTbl oGopyaosaHus KoadphuuneHT rotoBHOCTU KoadhdpuumeHT cHkeHus pucka
(achchekTUBHOCTD)
Ga 0,999 — 0,9999 1000 — 10 000
Gb 0,99 — 0,999 100 — 1 000
Ge 0,9 —0,99 10 — 100

MpuMeyaHue — 3HaueHus, npueeaeHHble B Tabnuue 3, 6N NonyYeHsbl Ha OCHOBE peKOMeHAaLMiA U3 oT4eTa
no npoekty SAFEC — OnpepeneHune ypoBHen 6e30nacHOCTV 3NeKTpUHeCcKnX yCTPOMCTB, UCNONb3yeMblX B MOTEHUNanLHo
B3pblBOONAcHbIX cpepax (Yunpen, 2000).

B cnyyasx, korga ¢ NOMOLLbIO OLIEHKM OMacHOCTW BOCTINIaMeHeHuns (CM. npunoxeHue C) MoxeT BbITb Aoka-
3aHO, YTO YCMOBMA BOCMNIaMEHEHNWSI HE BO3HUKAIOT Cpa3y Nocre paspbiBa BOMIOKHA, 40MNYCKaeTCA MCnonb3oBaTh
BPEMS OTKIMIOUEHMS, MPUMEHAEMOe AN 3alumTbl 3peHns (cm. MOK 60825-2). 31o xapakTepHo ans obopyaosa-
HUS C YPOBHEM 3aLLuTbl GC, HO NPUMEHNMO U K 0BOPYA0BaHUIO C YPOBHEM 3aLwmThl Gb.

5.5 CooTBeTCTBME BUAOB 3alUUThbI 3aA4aHHbIM TPeGOBaHUAM

Ecnv oueHka onacHOCTY BOCNMaMeHeHWs!, NpUBEAEHHas B NPUNoxeHun C, NokasbiBaeT, YTo BocnaMeHe-

HWe OT ONTUYECKOrO U3MyHeHUs! BO3MOXHO, HEOBX0AMMO NPUMEHSITL BUbI 3aLLMThI, NpUBeaeHHbIe B Tabnuue 4.

Tabnu ya4— I'IpmmeHeHme BUAOB 3aLlUNTbl ANA oNTUYEeCKNX CUCTEM B 3aBUCUMOCTU OT YPOBHA 3aLlUuUTbI oGopy,qoaaHm

Bua 3awwmTbl Ga Gb Ge

WckpobesonacHoe onTuyeckoe U3nyyeHne — Bua
3awwuThl «op is» (cM. 5.2):

- GesonacHoe Npu ABYX HEWUCMPaBHOCTAX Ha Oa Oa
- 6esonacHoe Npu OAHON HEUCNpaBHOCTK Het JOa Ha
- 6e3onacHoe B HopManbHbIX YCIIOBUAX SKCRyaTa- Het Het Ha

unn
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OkoHn4aHue mabnuypb! 4

Bug 3awurbl Ga Gb Ge

3awmuieHHan BONOKOHHO-ONTHYECKanA cpeaa ¢ nyy-
KOM, CNOCOGHbLIM Bbi3BaTb BOCNNAMEHeHWe, — BUA 3a-
WwmnThl «op pr» (cm. 5.3):

- C AONONHUTENLHOW MEeXaHUYECKOW 3aLUUTOoN Het ha Da

- 6e3 AonoNHUTENBLHOM MEeXaHU4YeCKON 3aluThl Het Hetr la

3aLmuieHHas BONOKOHHO-ONTUYECKas cpeaa ¢ nyy-
KOM, CnocoGHbIM BbI3BaTb BOCMNameHeHue Gnokupy-
eMbiM pa3pbiBOM BOMOKHA, — BUA 3alwmTbl «op sh»

(cm.5.4):
- C AOMONHUTENBHOW MEeXaHUYEeCKOW 3aLumMTon Oa Aa ha
- 6e3 AoONONHUTENbLHON MeXaHW4YeCcKOM 3alUUTbl Het ha ha
He npuMeHSAI0T HYM OAWMH U3 BUAOB 3almThl (He Or- Het Het Het

paHW4eHHbIW, CNOCOOHbIN BbI3BaTb BOCMNAMEHEHWe

nyy)

6 TunoBble NPOBEPKN U UCNBITAHUA

6.1 CTeHa ANA ucnbITaHUM Ha BOcNflaMeHeHue

6.1.1 UcnbiTaTenbHbIA cOCyA

OnameTp > 150 MM, BbICOTA HA, UICTOMHMKOM BOCTNameHeHus >200 mm.

6.1.2 U3amepeHna 3Heprum M MOLLHOCTH

O6Lwasn norpeLHoCTb U3MepeHUs A0MKHa BbiTb MeHee 5 %, B TOM Yncne C yYH4eTOM U3MEHEHNA TUNA UCTON-
HMKA ONTUYECKOTO U3MyYEeHUs.

6.1.3 Kputepui BocnnameHeHUA

MoBblWeHe TemnepaTypbl He MeHee YeM Ha 100 K, onpeaeneHHoe C NOMOLLBIO TEPMONapbl AMaMeTPoM
0,5 MM Ha 100 MM BhILLIE MeCTa Neperpesa, U NOABNEHNE MNITaMEHW.

6.1.4 Temnepatypa cmecu

40 °C vinn makcMmanbHas TemnepaTtypa AN KOHKPeTHOro NPUMEHEHUS.

6.1.5 laBneHune cMecH

JaBneHue okpyxatoLLel cpeaibl B cooTeeTcTBumn ¢ MOK 60079-0.

6.1.6 KoacpbcpuumeHT 6e3onacHocTn

MpumeHsAT KO3 huumneHT Be3onacHOCTH 1,5 ANA HENPEPLIBHOTO U3y4eHus U 3 Ana UMNYNbCHOrO N3ny-
YeHUs1 KO BCEM pesyrnbTaTtaM (pesyribTaTtaM C OTCYTCTBUEM BOCNNAMEHEHMS ), MONTyHEHHbIM B UCTbITAHUSX B COOT-
BETCTBUM C 6.3 1 6.4, Npexae YeM UCMornb3oBaTb 3TU AAaHHbIE KaK CKpoGe3onacHsble.

Ecnv Bo BpeMsi UCTIbITAHUSI BOCTINTAMEHEHUA HE NPOMCXOAUT (Hanpumep NOTOMY, 4YTO 3HAaYEHME MOLLHOCTH
WM 3HEPTUN HE MOXKET BbiTb AOMNONHUTENBHO YBENUHEHO BO BPEMS UCNbITaHUS ), 3TOT KOS MLMEHT NPUMEHSIIOT
K CAMOMY BbICOKOMY MOMy4EHHOMY 3HAYEHUIO HEBOCNNAMEHSIOWEN MHTEHCMBHOCTU NyYKa.

Opyroii cnoco6 nonyunTb AaHHbIEe 0 6e30NaCHON MHTEHCMBHOCTU Ny4Ka (BKovan koaddpuumeHT 6esonac-
HOCTW) — UCMOMb30BAHWE UCTILITATESNBHOIO rasa, 6onee YyBCTBUTENbLHOTO K BOCNNaMeHeHuo. ina obopyaosa-
HUs, KoTopoe ByaeT NpuMeHaTbes B cpeae IIA/T3, TaknM ncnbiTaTeNbHbLIM ra3oM MOXET ObiTb 3TUAEH NpU NAoLLA-
av nyyka o 2 Mm2,

MpumeuyaHue — MNOCKONbKY BOCNNaMeHeHNe ropsven NOBEpPXHOCTLIO Manoi nrowaau — npouecc co
3HAYMTENbHLIMW CTATUCTUHMECKUMMN OTKIOHEHMAMK, NpumeHeHne koadduumeHTa G6e3onacHocTn onpasaaHo. Mo 3Ton
Xe npuunHe HeoBGXOAUMO MPOSIBMATL OCTOPOXHOCTb, OLEHMBAA pe3ynbTaThl SKCNEepUMEHTa Kak He Bbi3blBaloliue BOC-
nnaMeHeHve NoToMy YTo HeGonblume koneGaHMA NapameTPoB UCMBITAHUIA MOTYT 3HAYUTENLHO BNMATHL Ha pesynbTaThl.

6.2. CtaHAapTOE KOHTPONbLHOE UCTIbITaHNe

6.2.1 3TanoHHbLIN ras

CMech nponaHa ¢ BO3lyXOM B KOHLIeHTpauumn 5 % unu 4 % oGvema, cMm. Tabnuuy A.1 (ansa ncnbitaHui Ha
BOCMTAMEHEHWE C HENPEPBIBHLIM U3FTyYEHUEM UM UMNYSbCHBIM U3YYEHUEM C NPOAOIMKUTENbHOCTLIO UMNY b~
ca 6ornee 1 ¢, COOTBETCTBEHHO) Unu 4 % obbema (Ans UMNYNbLCHOrO U3Ny4YeHUs ¢ OGUHOYHBIMU UMNYNbCamMn
NpOACIPKUTENBHOCTLIO MeHee 1 MC) — 9TO CMECb B COCTOSIHUW NOKOA.
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6.2.2 3TanoHHbIN NOrNoTUTENL
MornowieHre npu naydaemoi gnnHe BonHul — 6onee 80 %. MornoTutenb HAHOCAT Ha KOHeL, NepeaatoLLero
BOSOKHA (ONTOBOSIOKHA) UMW HA MHEPTHBIV CyGCTpaT (Nepegada cBobogHOro ny4ka).

MpwnMeuyaHne— McnbiTaHna nokaszanu, 4To ANA MUKPOCEKYHAHBLIX U HAHOCEKYHAHbBIX UMMYNbCOB YrNepOANCTbIN
NornoTUTENb UMeeT HauMEeHbLLIYIO BOCNNAaMEHSIOLLYIO 3HEPrUIo UMMynbca (nornowexne — 99 %, roproymin nornoTuTensb,
BbICOKasA TeMnepatypa pasnoxenuns)[17], [20], [22].

6.2.3 KoHTponbHoe ucnbiTaHUe ANA HeNPepPbIBHOrO U3MYHEHUA U UMMYNbLCHOrO U3fy4eHUA C ANu-
TenbLHOCThLIO MMNynbca 6onee 1 ¢

OB6nyyaeMmbliii 3TANOHHbIV NOFMOTUTENb AOMKEH BbITb (OU3NYECKU N XUMUYECKUN MHEPTHBLIM Ha NPOTSKEHNM
BCEro ucnbiTaHns. AGCOpOLMOHHAs CNOCOBHOCTL NOMMOTUTENSA AOMKHA BbITb O4EHb BbiCOKas, YTOObLI OH AEUCTBO-
Basn NoYTW Kak abCcomnioTHO YepHoe Teno.

ObpaseL| He06X0AMMO UCMbITaTb C 3TANOHHBIM rAa30M 1 nornoTuTenem npn 40 °C. Ang ncnbitaHus onTnyec-
KOro BOSIOKHA NOrNoTUTEsNb AOMKeH ObiTb HaHECEH Ha KOHeL, BOSTOKHa O4eHb TOHKUM crnoem (~ 10 mkm) (B Buae
NOPOLLKA B CYCNEeH3Uu, KOTopas 3aTeM BbiCyLLMBaETCs1). 3Ha4YeHUs NpuBeaeHsl B npunoxerun A (Tabnuua A.1).
KoHCTpyKuma npuemnemMa, ecnum nosiydeHHble 3Ha4YeHUA BOCNNnaMeHeH1a He npesbiatoT 6onee YeM Ha 20 %
npueeneHHble B Tabnuue A.1. MornoTutenb A0MKeH BbiTh HE NOBPEXAESHHBLIM B KOHLIE UCMbITaHMUA.

Ansa ncnblTaHns nponyckaHus cBOBOAHOIO My4ka ONTUYECKOrO U3NyYeHUs 3TarlOHHbIM MOMTIOTUTENEM Ny-
YOK CamMOro Maroro AmameTpa A0SKeH nonagaaTh Ha NAOCKUIA CNON HAHECEHHOTO Ha cybcTpaT MM CnpeccoBaH-
Horo obnyv4aemMoro maTtepuana. KoHTponbHble 3Ha4YeHnsa Ans nyvka COOTBETCTBYIOLLIETO AMaMeTpa NpUBEAEHbI B
Tabnuue A.1. KOHCTpyKUMA npueMnema, ecrm norly4eHHble 3Ha4eHUA BocnnaMeHeH s He npesbiluaoT bonee
4YeM Ha 20 % npuBeaeHHble B Tabnuvue A.1. Mornotutens AomkeH 6bITb HE NOBPEKAEHHBLIM B KOHLIE UCTILITAHUS.

6.2.4 KOHTpOMbHOE UCMbITaHUE ANA UMMYbCHOFO U3MYYEeHUA C ANUTENbLHOCTLIO UMNYFbCa MeHee
1 mc

OTanoHHbIN NOFNOTUTENb 06NYYaloT cnepeam (CBOBOAHBIM MYYKOM) BO BPEMSI BCEX UCTILITAHUIA UMIMYNbCHO-
ro nanyyexns. ns ucneltaHns NponyckaHus cBOBOAHOIO Ny4Ka ONTUYECKOTO U3MNYYEHNS STANOHHBLIM NOrmnoTUTe-
neM ny4yok camoro Masoro gvameTpa AOFDKEH nonagaTtb Ha Nockui criov obrnyyaemoro matepuana, HaHeCeH-
HOro Ha cyBcTparT Unm cnpeccoBaHHOro A0 06pa3oBaHus Wwapuka. KOHTponbHoe 3Ha4YeHWe SHeprum MMnyrnbca
ansa nydka guameTtpom 90 MkMm coctaensaeT 499 Mk ana umnynscos 90 He 1 600 Mkx ana nmnynbcos 30 He.
KoHCTpyKUumio Heo6X0aMMO NPOBEPUTL C 3TANOHHBLIM ra3oM v nornoTutenem npn 40 °C. Vicnbityemasi KOHCTPYKUMS
npuemnema, eCnm nonyyeHHble 3Ha4eHUS BOCNNaMEHEHUS He NpeBbiwaloT 6onee Yem Ha 20 % npvBefieHHbIe B
Tabnuue B.1.

M punmeyaHune— KoHTponbHble 3Ha4eHUA npuseaeHsl B [20].
6.3 UcnbiTaTenbHble cMecH

6.3.1 UcnbiTaHusa Ha BocnnameHeHue Ana HeNpPepbLIBHOrO U3MYHYEHUA U UMNYAbCHOIO U3MYYEHUA C
ANUTEeNbHOCTLIO UMMNYNLCa 6onee 1 ¢

6.3.1.1 Onsacpen T6/IC

CS, B Bo3ayxe — 1,5 % ob6bema, n AM3TUNoBLIN achup — 12 % obbema.

Ecnv Mcnonb3ayloT TOMbKO AU3TUIOBbIN 3¢oMp, NOMyYEHHbLIE MUHUMASbHBIE 3HAYEHWUA BOCTINIaMEHSIOLLEN
MOLLHOCTUN nnun SHGPFETM‘-IGCKOﬁ OCBELleHHOCTU crneayeT pa3aenutb Ha 4 ana ,qaaneﬁu.lero ncnonb3oBaHu4.

6.3.1.2 ina cpen TA/IIA, T4/1IB n T4/IIC
Avatunosbivi acomp — 12 % obbema.

6.3.1.3 Anacpen T3/IIAn|
MponaH B Bo3ayxe, 5 % obbema.

6.3.1.4 ina cneumanbHbiX NPUMEHEHWI
Cpepna paccmatpuBaeTcs.

6.3.2 UcnbiTaHuA Ha BOCcNflaMeHeHue Ans UMNYNbCHONO Uany4yeHus ¢ ANUTeNbHOCTHLIO €AUHUYHOIO
UMnynbca MeHee 1Mc
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6.3.2.1 AnsacpegliC
H, B Bo3gyxe — 12 1 21 % obvema unun CS, B Boagyxe — 6,5 % obbema.

6.3.2.2 nacpen 1B
OT1uneH B Bo3gyxe — 5,5 % oGbema.

6.3.2.3OnscpeqlnllA
Anatunosbin apnp — 3,4 % o6bema nnu nponaH B Bo3gyxe — 4 % obbema; pasaenTb MUHUManNbHYIO

NONy4YeHHYIo € NPONaHoM BOCNNaMEHSIOLLYIO SHEPrMio Ha 1,2 Ana aanbHenLwero NCnonb3oBaHna.

6.3.2.4 ina cneumanbHbIX NPUMEHEHNI
Cpepna paccmaTtpuBaeTcs.

6.4 UcnbiTaHUAa ANA cepuy UMNYNbCOB U UMNYNbLCOB ANUTeNnbLHocThio oT1Mc Ao 1 ¢
lNpnuMeHsieTCa cxema ncnbiTaHUi B COOTBETCTBUN € 6.3.1, a 3aTeM cxema B COOTBETCTBUM € 6.3.2; NornoTu-

TernM n CMecu, — Kak yka3aHo B 6.1 — 6.3.

7 MapkupoBka

7.1 O6wme TpeGoBaHMA
O6opyaoBaHne, NCMonbayloLLee ONTUYECKOE U3NYyYeHNe, AOMKHO MMETb CNeayoLLLYIo AONOMHUTENBHYIO

MapKMPOBKY.

7.2 Uucbopmauun , coaepallancs B MapKupoBKe

MapkupoBka [OrmKkHa BKNiovaTb B cebs:

a) CMMBOIbI NpUMeEHsieEMble Ans 0603HaYEeHUs BUAA 3aLmTbI:

- «op is» — Ansa uckpo6e3onacHOro ONTUYECKOTO U3NyYeHus,

- «Op pr» — AN ONTUYECKOro N3MYYEHWA C 3amTon,

- «op sh» — ans onTnyeckom cucTeMbl ¢ GNOKMPOBKON;

b) cumBon rpynnbl 060pyAoBaHKS:

- AN 3aLlMTbI BUAA <MCKpoGe3onacHoe ONTUYECKOE U3Ny4eHne» «Oop iS» MCMONb3yloT cuMBonbl A, B unn C;
- anst 06opyaoBaHUs, He NOAXOASLLErO AN YCTAHOBKM B ONACHOM 30HE, HO CO34aloLLero onTuieckoe

n3nyyeHune, He0OXOAUMO NPUMEHSATL MapKUPOBKY CBA3AaHHOTO 06opyanoBaHus. Ecnu B Tabnuue 2 Tacke NpnBo-
autcs TpebosaHue 06 orpaHuieHUn TeMnepaTypHOTO KMacca, 3TO AOMKHO ObITh yka3aHo nocse BUAa 3allmThbl.
Mpumep: [Ex op is T4 Gb] IIC;

C) ypoBeHb 3alumTbl 06opyaosaHusa Ga, Gb unu Ge (cMm. Tabnuuy 4);
d) cepuitHbIin HOMEP, 3a UCKMIOYEHNEM:
- COEAMHUTENbHBIX NPUHAANEXHOCTEN; BOIOKOHHO-ONTUYECKux kabenein t.4.,
- MMHUaTIOPHOIO 060PYAOBaHMS C OrpaHUYEHHON NNOLLAABIO MOBEPXHOCTU.
7.3 MNpumepbl MapPKUPOBKM
Ob6opyaoaHue, COOTBETCTBYIOLLIEE YPOBHIO 3almThl Ga:
Exopis lICT6 Ga
ObopyaoBaHue, COOTBETCTBYIOLLIEE YPOBHIO 3almThl Gb:
Exop prliT4Gb
O6opynoBaHue, yCTaHOBINEHHOE 3a NpeaenamMn OnacHOM 30HbI, HO CO3aloLLIEE ONTUYECKOE U3NyYeHHe,

nonagaiolliee B ONACHYIO 30HY (NpefernbHble 3HaYEHUs B3ATbI M3 Tabnuub 2):

[Exopis T3 Ga] IIA
B cepTtudpmkaTe gomkeH bbITb yka3aH COOTBETCTBYIOLLMI YPOBEHb 3aLUMTbl 060pyAoBaHUS (BO3MOXKHO He-

CKOFbKO YPOBHEW 3aLUmMThI AN pasHbiX YacTen obopyaosaHus).
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MpunoxeHune A
(o6asaTenbHoe)

[JaHHbIe KOHTPOMbLHOrO UCTbITaHUA
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Ta6nuya A1— KoHTponbHble 3Ha4YeHUss ANA UCMbITaHWA Ha BOCMNaMeHeHne CO CMecChbio MponaHa B BO3ayxe fnpu

TemnepaTtype cmecn 40 °C

OuamMeTp cepaueBuHbI BOMOKHA, MKM

MuHumanbHas BocnnaMmeHsaLwas
MOLLHOCTL Npu 1064 HM
(nornowieHne — 83 %,

5 % nponaHa oT o6vema), MBT

MunumansHas BocninameHsowan
MOLWHOCTL Npu 805 UM
(nornowenue — 93 %,

4 % nponaHa oT o6bema), MBT

62,5 (obonouka 125 Mkm) 250
400 842 690
600 1200
1500 3600

MpumeyaHune—Nornotutens GbiN HaHECEH Ha KOHeL|, ONTUYECKOro BONOKHA M NOCTOAHHO oBny4ancs.

MpumeyaHmne— [Ipyrmx AaHHLIX KOHTPOMNBHBLIX UCALITAHNIA (HanpUMep AN CepALeBUHLI AMAMETPOM 8 MKM

1 AnuHbI BONHBLI 1550 HM) B HacTosLLEe Bpems HeT.

11
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MpunoxeHue B
(cnpaBo4HOE)

MexaHu3mbl BocnniameHeHUA?

MoTeHUManbHas onacHOCTb, CBA3aHHAA C ONTUYECKUM M3NydYeHneM B MHdpakpacHon obnacTi cnekTpa u
BUAMMOM CMEKTPEe ANEKTPOMarHUTHbLIX BOMH, 3aBUCUT OT CrieaytoLwmMX (hakTOpoB:

© 1NKHbI BOMHbI Na3epa (CBOWCTBA NOrMOLLEHNS);

© NornoLaloLLEro Matepuana (MHepPTHbIN, PeaKTUBHBIN);

©® TONNMBAa;

® faBneHuy;

©® 06ny4aeMoi nnowaau;

@ BpeMeHV 06nyYeHus.

CyLuecTBYyEeT OrpOMHOE YMCNO COMETAHUI 3TUX (haKTOPOB, KOTOPLIE BMUSKOT HA ONACHOCTL BOCTNIaMeHEHNs!
OT OMNTUKM BO B3PLIBOONACHOM CPEAE U, N0 MeHbLLEN Mepe, Ha MEXxaHU3M BOCTnameHeHus. Hanbonee HeGnaro-
NPUSATHBIE YCMOBUS BO3HWKAIOT B MPUCYTCTBUM nornoTutens. Koraa pasmepbl 30Hb1 061y4YeHUs Unv nornoTuTens
CHWKaIOTCS A0 3HaYEHUsI MEHee pacCTOSHUA ralleHUs B3pbIBOONACHOTO ra3a, BOCNIaMEeHEHNE MOXET paccmar-
pvBaTbCs Kak TodeqHoe. OHaKo n3nyyeHne OT KOHLA BOSIOKOHHO-ONTUYECKOTo Kabens BbICTpo paccenBaeTca u
06ry4aemblii yHacTOK MOXET AOCTUraTh NNOLLAAM HECKOMNBbKUX KBaApaTHLIX CAHTUMETPOB. YCIoBUS BOCMnaMe-
HEHMWsi MOXXHO OXapaKTepu3oBaTh C TOUKU 3pEHUSt OCHOBHbIX NapaMeTpoB SHEPTUN, MNOLLAAN U BPEMEHM.

Mrowaae cTpeMnTes k Bpemsa cTpemuTca kK Kputepuin BocnnameHeHms:

(1) Hynio 6eckoHeYHOCTH MWHUMaNbLHAA MOLHOCTb

(2) GeckoHeuHoCTH 6eCcKoHeYHOCTH MWHMMarnbHas dHepreTuieckas
OCBELLUEeHHOCTb

(3) Hynio HYNO MUHUMAanNbHAaA dHeprus

(4) GeckoHeuHoCTH Hyno 3HEepreTnHecKan IKenosnums

BeckoHe4HOe Bpems 03HavaeT HenpepbiBHOE nanyyeHue. PesynbtaTtbhl uccriefosaHni Ans Mmanbix U 60ne-
LUKMX Nnowaaev npuseaeHsl B Tabnuue B.1, Ha pucyHkax B.1 n B.2. B 06oux peskxumax BocnnameHeHue npouc-
XOAUT OT ropsivein MOBEPXHOCTK, NPU NONaAaHNK MyyKa ONTUYECKOTO U3Ny4YeHNsl Ha NornoTuTens. Yem MeHblue
NMOBEPXHOCTb, TEM BhILLE BOCNNAMEHAIOLLAs SHepPreTUIecKast OCBELLEHHOCTb. DTO O3HAYAET, YTO NOBEPXHOCTbL
MeHbLUel nnowaam Heo6xoaMMOo HarpeTb A0 Boree BbICOKON TeMMepaTypbl, YTOObLI NPOU3OLLIO BOCNIAMEHEHHE.
BocnnaMeHeHne He NPOUCXoanT NPU MOLLIHOCTU ONTUHECKOTO U3nyYeHna MeHee 50 MBT Hu Ana oaHOM 13 cMe-
celi ras/nap (Kpome cepoyrnepoga). 3To NoATBEPKAAET, YTO MAKCUMATBHO AONYCTUMOE 3HA4YEHNE MOLLHOCTM
cocTaenseT 35 MBT nnioc koaddmumeHT 6e30nacHOCTM, KOTOPbIN AOIMKEH Takke yYuTbiBaTh aGcopbumio Hempe-
anbHbIM CepbIM TENOM MHEPTHOTO NOFNOTUTENS. DKCNEPUMEHTbI C PEAKTUBHLIMU MOFIIOTUTENAMM (YTONb, CaXka n
TOHEp) NoKa3arnM, YTo XOTS OHWU U UMeloT Goree BbICOKOE NOrToLLeHWe, 0fHaKo MeHee 3P eKTUBHBI KakK UCTOUYHU-
Ku BocrnameHeHus. N-ankaHb! He Bbi3bIBaIOT BOCTINIAMEHEHUS NMPY MOLLHOCTU HWwke 200 MBT (150 MBT, BKNIOYan
koahpmumeHT 6e3onacHocTh). [ina 6onbLUMX nroLlanen obnyyeHuns AonycTumoe aHaueHmne — 5 MB1/MM2 Gonee
LenecoobpasHo, YeM KpUTEPUIA OFPaAHNHMBAIOLLEA MOLLIHOCTW.

Ha He6onbLuoi nnowaamn B KpaTKOBPEMEHHOM peXMe fasepHblii UMMAYFbLC MOXET CO3AaBaTb UCTOYHUK
BOCNNaMeHeHus1, NoAo6HbIN anNeKTpuyYeckomn nckpe, 3a cyet npobos B Bosayxe. Takas uckpa [26] ¢ aHepruen,
NpuBnWxatoLLEeRcs K MUHMManbLHOI 3Hepmmn BocnnameHeHust (M3B), cnocobHa BocnnaMeHnTb B3pbIBOONACHYIO
CMeCb B ONTMMArbHbIX YCNOBUSX (MUKPOCEKYHAHbIE U HAHOCEKYHAHbIE UMMNYIbCbI).

OhhekTMBHOCTL NpoLiecca BOCNNaMeHeHNUs 3aBUCUT OT criealyoLmnx hakTopos:

- ONVHBI UMNYNCA U CKOPOCTM NOBTOPEHUS;

- ANWHBI BOSTHDI;

- 06ny4aemMoro Mmatepuana (nornoTutens);

- 3HepreTU4ECKON OCBELLIEHHOCTU N 3HEPTeTUHECKON SKCMO3ULIMK.

YCTaHOBNEHO, YTO MUKPOCEKYHAHbIE U HAHOCEKYHAHbIE UMMYFbChl CO 3Ha4YeHneM aHeprm, 6rmsknum k MOB,
BOCNMAMEHSAIOT B3pblBYaThle CMECH, Kak NokasaHo B Tabnuue B.2. B atom cnyvae o6ny4aemblit MaTepnan —
caxa — caMbiit 3dhheKTMBHBIN nornoTuTenb. CBOICTBA Caxm co3aaloT brnaronpuaTHbie YCnosus Ana npo6osa no

2) Uncpopmaums, NpUBEEHHANA B HACTOALIEM MPUMOXEHUN, B3aTa u3 [17].
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CPaBHEHWIO C UHEPTHBLIM MaTepuanoMm, BbIGPaHHbIM B UCTIBITAHUAX C MOCTOSHHBIM U3fly4YeHNEM (OYEeHb BbICOKOE
NornoLLeHne, BLICOKas TeMnepaTtypa pasnoxeHns, oGoralleHHas aneKTpoHaMmn CTPYKTypa U roptoyecTb). Ans
MWMANCEKYHOHbLIX UMMYNbcoB 6e3 npobos, HO C HarpeBoM 06nyyaeMoro matepuana, 3Heprua BocnnameHeHns
Bornee 4eM Ha nopsaok npesbllaeT 3HavYeHne MOB. NHepTHOe cepoe Teno SBNAETCA uaeasnbHbIM NOrno-
TUTENEM.

NMnynbCbl ANMTENbHOCTLIO Bonee 1 ¢ A0MKHBI pacCMaTPUBATLCS Kak HENPEepbIBHOE U3NyYeHune.

Ans cepnin UMNYNbCoOB KpUTEPUIA BOCNIAMEHEHNA KaXKA0ro MMIYFbCa — 3TO YKAa3aHHbIN BbiLLe KpUTepui
3Hepru, ecrnv anuTenbHOCTL UMNynbca Mexee 1 ¢. Mpu 6onbuieit YacToTe NOBTOPEHUA NPeAbIAYLLIMIA UMNYNLC
MOXET OKa3blBaTb BAIMAAHME HAa XapaKTePUCTMKKN y4acTka, 06nyvaemMoro AENCTBYIOLLMM UMNYNbLCOM. IMpu yacToTe
noesTopeHns 6onee 100 Ny cpeHAs MOLLHOCTL AOMKHA GbiTb OrpaHMYeHa A0 NpeAerna He3aTyxaloLlei BonHbl. B
COOTBETCTBUU C 3TUM OrpaHU4eHneM HeobxoaMMa MakcuMarbHas YacToTa NOBTOPEHUA ANs onpeaeneHHoN dHep-
rMn uMmnynbca. YeM Kkopoye MMnynbC, TeM BbilLe A0NYCTUMAaA MakCMMmaribHast MOLLHOCTb, HO NPOAOIDKUTENbHES
pabouni umkn. 3To AaeT BpeMs Ans oxnaxaeHnsa obny4aemMoro matepuarna, 3aTyxaHusi UCKpbl UMW OXNaxaeHns
ropsdero matepuana. McnoitaHmsa nokasanu [20], 4To ANA HAHOCEKYHAHbLIX UMNYNbLCOB B AuanasoHe M3B (ao
400 mk[Ix) Bpems cyLiecTBOBaHUA UCKPbl HE MOXeT GbiTb 6onee 100 MKC Ans nyyka ONTUYECKOTO U3NYYEHUA
avameTpom 90 MkM. [ing uMnynbca ANUTENbHOCTLIO > 1 ¢ MakcMMarbHas MOLLHOCTb AOMKHA 6biTb orpaHuMyeHa
[0 COOTBETCTBYIOLLLEro Npeaena Ana HenpPepbIBHOTO U3MY4YEHUA.

OcTarnbHble coMETAHNA OCHOBHbIX NapaMeTpoB, HanpuMep KOPOTKOE BpeMsi Npu 6eckoHe4HON nnowaamn,
MO>HO OLIEHUTb MO pe3ynbTaTam UCMbITAHWI ANA APYTUX PEXUMOB.

Ta6nuya B.1 —TCB (temnepatypa camosocnnameHeHus), BOM3 (6esonacHbiit akCnepumMeHTanbHbIN Makcumanb-
HbI 3a30p) N U3MePeHHble 3HaYeHUA BOCNNAMEHAIOWEN MOLHOCTU BbIOPaHHbLIX FOPIOYMX BELECTB ANA UHEPTHLIX Mo-
rroTuTENei B Ka4ecTee 0BNy4aeMoro MaTepmana (0tyggy = 83 %, Ogys = 93)

Mpynna, [optovee TCB, | BOMS3, | KoHueHTpa-| MuHn- |[Munumans-J KoHueHT- [ Munu- MuHu- MuHu-
CM. BELLECTBO °C MM ums ManbHas Has pauus ManbHadA | ManbHas | manbHas
M3K (noBbILLEH- roptodero | Bocnname- | Bocnname- | roptovero | socnna- | socnna- | Bocnna-
60079-0 [ Has Temne- BellecTBa® | Hsowan HAowaa [ sewectsal MeHAO- | MeHS- MEHSI0-
paTtypa npu MOLLHOGTb. | MOLWHOGTb. npu was Moul-| wasa mow- | was Mow-
cMecn) MUHUManb- | BonokHo | BonokHo MUHU- HOCTb. HOCTb. HOCTb.
HOMN 62,5 mkm | 400 mMkm | ManbHoW | Bonok- Bonok- Bonok-
BOocnname- PTB PTB BOcnNNamMe- HO HO HO
Haowen | (1064 Hm), [ (1064 HMm), | HAaoweln | 400 mMkm | 600 Mkm | 1500 MkM
MOLLHOCTHU MBT MBT MOLLHOCTH HSL HSL HSL
PTB* HSL* (803 Hm), [ (803 HM), [ (BO3 HM),
(1064 Hm), (803 Hm), MBT MBT MBT
06. % 06. %

A [MeTaH 595 1,14 5,0 304 1125 6,0 960 1650 5000
AueToH 535 1,04 — — — 8 830 — —
2-nponaHon | 425 0,99 4,5 273 660 — — —_ —
n-neHTaH 260 0,93 3,0 315 847 3,0 720 1100 3590
byTaH 410 — — - 46 680 — —

(365) | (0,98)
MponaH 470 0,92 5,0 250 842 4.0 690 1200 3600
Heamrjmpo- 300 >0,9 _ — — 43 720 — 3650
BaHHbLIN (350)
6eH3unH
n-rentaH
(110 °C) 220 0,91 3,0 — 502 — — — —
Meran/ 595 | 0,90 6,0 259 848 — — _ —
Boaopoa

IIB |Quatunosblin
acoup/ 200 0,90 4,0 — 658 — — — —
n-rentaH
(110 °C)
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OxorvaHue mabnuubt B.1

Mpynna, loptouee TCB, B3M3, | KoHueHTpa- MuHu- MuHu- KoHUeHT- MuHn- MuHK- MuHn-
CM. BELLEeCTBO °C MM uua ManbHas | ManbHaA pauus ManbHas | ManbHaa | mManbHas
M3K (NoBbiLLIEH- roptoyero | Bocnname- | Bocnname-| ropiovero | Bocnna- | Bocnna- | Bocnna-

60079-0 | Haa Temne- BellecTBa® | Haowan HslowWaAa | BewlecTBa| MEHAD- | MeHsIo- MEHSAI0-

paTypa npu MOLWHOCTb. | MOLWHOGTb. npu wasa Moll-|was mMow- | waa moul-
cmecu) MUHUManb- | BonokHo | BonokHo MUHK- HOCTb. HOCTb. HOCTb.
HOMN 62,5 Mkm | 400 MKM ManbHOW Bonok- Bonok- Bonok-
BOCMNname- PTB PTB BOcCnnamMe- HO HO HO
Haowen | (1064 Hm), | (1064 Hm), | Hsatowein | 400 mkm | 600 mMkm | 1500 Mkm
MOLLHOCTH mBT MBT MOLLHOCTU HSL HSL HSL
PTB* HSL* (803 Hm), | (803 HMm), | (803 HM),
(1064 Hm), (803 Hm), MBT mMBT MBT
06. % 06. %
TeTtparnapo-
230 0,87 6,0 267 — — — —_ —
tbypaH
Anetvnosei| 475 | ¢ g7 12,0 89 127 23,0 110 180 380
acup
MponaHon
(110 °C) 190 0,84 2,0 — 617 — — —
Aumeruno- | 540 | 0,84 8 280 — — — — —
Bbln achnp
OTuneH 425 0,65 7,0 202 494 7,5 530 —_ 2007
Meran/ 565 | 0,50 7,0 163 401 — — - —
Boaopoa
lIC |Cepoyrne- 95 | 0,37 1,5 50/24** 149 — — — —
poAa
AueTuneH 305 | 0,37 25,0 110 167 — — — —
Boaopoa 560 0,29 10,0 140 331 8,0 340 500 1620

a) KOHLeHTpaLIMsA roployero BeLlecTsa.
* HSL — Health and Safety Laboratory of the Health and Safety Executive (UK)$,
PTB = Physikalisch-Technische Bundesanstalt (Germany) $.
** 3HaueHue 24 MBT 6bino nonyyeHo Ansa ropiodero obnyyaeMoro sewlectsa (yrna).

MpuMmeyvyaHne—TCBu BOIM3 B3atbl us nyénukaumm [25] cnucka nutepatypbl.
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MuH1UManbHaa BocniamMmeHsoLas MOLWHOCTbL, MBT

PucyHok B.1 — MuHumanbHasa BocnjameHsowas MOLWHOCTb U3/TyYeHNUS C UHEPTHLIM NOr/IOTUTENEM B KayecTsBe 06/yyva-
emoro matepuana (aloos = 83 %, a8 Hu= 93) nNpu HenpepbIBHOM 06/ly4eHUN B BOSITHOBOM Auana3oHe 1064 HM
MpumeuvyaHune 1— [laHHble B3aTbl U3 [17], [23].
MpumeyvyaHune 2— lNpuBeAeHHbIE 3HAYEHNA JaHbl [ON1A KaXAOro roproyero BewecTsa B ero Hanbosiee sierko

BOCMN/IaMeHAeMON cMecHu.
MuHUMasIbHas BOCM/TaMEHSAIOWAA MOLLIHOCTbL, MBT

PucyHok B.2 — MuHumasibHas BocniaMeHsaowWwas MOLWHOCTb U3/TyYEHUS C MHEPTHBLIM MOrNOTUTEsIEM B KayecTBe 06/1yya-
emoro matepuana (aloedHv= 83 %, a805HmM =93) npu HenpepbiBHOM 06aydYeHun (PTB:1064HM, HSL: 805 Hm,
[24]: 803 HM) AN HEKOTOpbIX N-asikaHOB
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Tabnuya B.2 — CpaBHeHVe MUHUMANbLHOW U3MEPEHHOW BOCMNAMEHAIOLLEN ONTUYECKOW UMMYNbCHON SHEpruu
(Q, ,""*) npu anameTpe nydka 90 MKM M 3HA4YEHWUAX TeMmnepaTypbl camoBocnnameHeHna (TCB) N MMHUManbHoOM
3Heprum socnnamerHenna (MIB) [25] npu koHueHTpaumn B o6bemHbIX Aonsax (¢)

loptovee Q,, -, @ TCB, M3B, o8, Q,,""*/MoB
BELECTBO MKIK % °C MKIK %
OCTPOKOHEYHLIN UMNYNLC 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
Ounatunosesin
acup 661 3,4 175 190 52 35
1285 5,2 6,8
OTuneH 218 5,5 425 82 6,5 2.7
Bopopoa 88 21 560 17 28 52
Cepoyrnepoa 79 6,5 95 9 8,5 9,3

HaHocekyHaHble uMnynbebl (oT 20 He Ao 200 He)

MponaH 499 4,0 470 240 5,2 2.1
OTnneH 179 5,5 425 82 6,5 2,2
Bopopoa 44 12 560 17 28 2,6

46 21 2,7

MpumedyaHune— Obnyyaemblt MaTepman — caxa.
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Mpunoxexve C
(o6s13aTenbLHOE)

OueHkKa onacHoOCTU BOCMJlaMeHeHunA

B3pbiBOONacHasi BO3AyllHAsA cpefa MOXET BOCM/IaMeHSITbCS ONTUUYECKUM W3/TyYeHWeM Npu YCOBUMU, YTO WHTEH-
CMBHOCTb MyyYka ONTUYECKOro U3/TyYeHns npeBblllaeT UCKPo6e3onacHblii ypoBeHb, M B Myyke NpUCYTCTBYeT nornoujaiouiee
TBEpPAOE TeNo, YTO MOXET Bbi3BaTb NOSIB/IEHWE MecTa neperpesa W, COOTBETCTBEHHO, WCTOYHMKA BOCMAMEHEHUs, WUn
NMPUMEHSIIOT YCNIOBUS paspbiBa BOJIOKHA (NMPeBbILEHNE Mopora aHepreTUYeckoi ocseweHHocTH). CM. pucyHok C.1

30Ha 2

PucyHok C.1 — OueHKa 0nacHOCTM BOCM/aMeHeHUs

EcCnu 3TW YCNOBUSI CYWLECTBYIOT, cliefyeT NPUMEHATb BUAbI 3alnUThl b) 1 c), npuBeeHHble B 5.1.

Ecnu aTM yCcnoBuUsi OTCYTCTBYIOT, ONACHOCTM BOCM/IAMEHEHNSI MOXET HE CYLLEeCTBOBATh.

Heo6Xx04MMO OCYLLEeCTBUTL AOMNOMHUTENBHYIO OLEHKY C y4eTOM BCeX YCNOBUiA, HE06XOANMbIX AN BOCT/TAMEHEHUS:

- B 0COGbLIX CAyyasx win ans cneymanbHoro o60pyLoBaHus;

- cyyeToM Tpe6oBaHUii ANs pasHbiX YPOBHE 3awuTbl 060pyA0BaHUS B COOTBETCTBUM C 4.2 U NPUHSATL COOTBETCTBY-
loLmMe Mepbl.

MpumeuyaHne 1— XoTA 3TO He peramMeHTUpPyeTCs HacTOsAWMM CTaHLAPTOM, BCE BO3MOXHbIE CMOCO6bI
BOCMN/IaMEHEeHNs1 B3PbIBOOMACHO CMecK ONTUYECKUM W3lyyeHWeMm (CM. BBEAEHMe W HacTosiliee MpUoXeHue) AOMKHbI
OblTb NPOBEPEHbI, MPEXAE YEM WUCKMOUYUTL 3TOT UCTOUHUK BOCMIAMEHEHWs.

BaXHO MOHMMATb, YTO AaxXe B c/lyyae, Korja OTKPbITOe WM3/lyyeHue MpeBbilaeT YpoBeHb NCKPo6e3onacHocTH, 3To
He Bcerga nNpuBOAMT K BOCM/IAMEHEHMI0, MOCKO/bKY HE06X0AMMbl AOMOMIHUTENbHbIE YC/OBUSA (KpOMe BOCN/iaMeHeHUs
3/1eKTPUYECKO UCKPOIA), YTOGbI Hauyascs Npouecc BoCn/JaMeHeHus.

MpumeuaHune 2 — Hanpumep, cuctema rasoBOro aHasv3a, B KOTOPOI My4yoK ONTUYECKOTO U3yYyeHUs He
COAEPXMUT MOr/oLLaloLLero BewecTsa, CnocoO6HOI0 HarpeTbCsl U CTaTb UCTOYHMKOM BOCM/IAMEHEHUs, HEe MOXET COo3/aBaTh
OMacHOCTW BOCM/IAMEHEHUS C TOUKM 3PEHUST OMTUYECKOTO M3/lyYeHUsi. B 3TOM KOHKPETHOM cflyyae npousoiigeT noraouie-
HMEe ONTMYECKOW 3IHeprunm B camoii CMEeCcW, HO BO MHOMMX CAydasx MOXeT OblTb NIErKO A0Ka3aHo, YTO He MPOUCXOoAuT
HarpeBa CMecu [0 TaKoii cTeneHu, 4To6bl OHa BOCMJaMeHuNach.

OTa OoueHKa OTHOCUTCA TaKXe K NPUMEHEHMI0 caMuX MPUHLMNOB 3alnTbl. ECim nyvyok ncnosb3yerca BHYTPU 060-
NI0YKM, 3TO He NO3BOMAET TBEPAbIM MaTtepuanam nonagatb B HEro (XoTA 3TO He NPenATCTBYeT nonajaHuio B3pbiBoonac-
HOI cpefbl), BO3HUKHOBEHNE MCTOYHMKA BOCMIaMEHEeHUs BHYTPW Takoil 060104KN UCKIoYaeTca Npu YCAOBUM, YTO BHYTPU
HeT gpyroro o6syyaemoro martepuana.

Ecnun gonyckaloT pa3pblB BOJIOKHA, KOrga Mcnosib3yoT 6/10KMPOBKM paspbiBOM BOJIOKHA, AN1A 6€30MacHOCTU MOXHO
MCNoNb30BaTb BPEMS OTK/KOUYEHUSA, NPUHATOE ANa 3awnTel 3peHnsa (MK 60825-2:2000), ecnm MasioBepPOATHO, YTO My4OK
C 3axurawwein aHeprneil nonaget Ha 06sydYaeMblii MaTepuan.
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MpunoxeHune D
(CnpaBou4HoOe)

Tunosas KOHCTPYKUNA BOJTOKOHHO-ONTNYECKOro Kabens

BHelwHs19 060104Ka

PucyHok D.1— Mpumep KOHCTPYKLMM MHOTOBOSIOKOHHOTO ONMTUYECKOro kabens Ans aKcnayaTaunun B TSXKENbIX YCNOBUSAX

O6onouka

NPOYHOCTbLIO Ha pacTsXXeHune

PucyHok D.2 — TunoBas KOHCTPYKLMSI OHOBO/IOKOHHOTO ONTWYECKOro BOJIOKHA
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Mpunoxexune E
(cnpaBouHOe)

MpeAcTaBneHue anbTepHaTUBHOrO METOAA OLIEHKU PUCKA, OXBaTbIBAIOLLErO YPOBHM 3aLUUTLI
o6opynosaHuna ana Ex-o6opyaoBaHua

E.0 BeegeHue

B HacTosweM npunoxeHnn aaHo o6bsCHeHne MeToAa OLIEHKU pUCKa, OXBAaTbIBAIOLWEro YPOBHU 3alwmThl o6opyno-
BaHua (Y30). 3tn Y30 BBepeHbl, 4ToObl cAenatb BO3MOXHBIM MPUMEHEHWEe anbTepHaTUBHOrO MeToaa Bblibopa
Ex - o6opyaoBaHus Mo CpaBHEHMIO C CYLLECTBYIOLLMMU METOAAMM.

E.1 cTopuuyeckue npeanochbinkm

TpaanUMOHHO NPU3HAHO, YTO He BCE BUAbI 3aLUMThI FapaHTUPYIOT OAMHAKOBLIN YPOBEHDb 3alUThl OT BO3MOXHOCTU
BO3HWKHOBEHWA YCNOBUA BocNNnaMeHeHus. CTaHaapT no anekTpoycTaHoBkam MOK 60079-14 [8] onpeaenseT KOHKpeT-
Hble BUABI 3alUMUTLI ANS KOHKPETHBIX 30H HA OCHOBE CTaTUCTUYECKUX AaHHBbIX UCXOARA U3 TOrO, HTO YeM Gonblue BepoAT-
HOCTb MMM YacToTa NPUCYTCTBUA B3PLIBOONACHOW cpeabl, TeM Gonee BbiCOkMIA ypoBeHb Ge3onacHocTn Heobxoaum AnA
npenoTBpaLLeHna akTUBM3aLMM UCTOYHUKA BOCMNAMEHEHUA.

PasgeneHve Ha B3pbIBOOMACHbIE 30HbI (32 UCKNIOYEHUEM YroNbHbLIX LIAXT) OCYLLECTBNAETCA B COOTBETCTBUM CO
cTeneHblo onacHocTU. CTeneHb ONacHOCTV OnNpeaensioT UCXOAA U3 BEPOATHOCTU MOSIBNEHUA B3PLIBOOMACHOW cpeabl.
O6bIYHO He Y4MTBIBAKOT HX NOTEHLMaNbHble MOCNEeACTBUSA B3PbiBa, HU Apyrue (bakTopbl, HanNpUMep TOKCUYHOCTL MaTepu-
anoB. IcTUHHaA oueHKa pucka yduTbiBaeT Bce (hbakTopbl.

MpuHaTOo, YTo Aonyck o6opyAOBaHNA B KaXKAylo 30HY 3aBUCUT OT BUAA 3almThbl. B HEKOTOpBIX Cny4Yasx Bna 3awmTel
MOXET pasfenATbCA Ha HECKOMNbKO YPOBHEN 3almnThl, KOTOpble Takke COOTHOCATCA C 30HaMW. Hanpumep, ena sawmTel
«nckpobesonacHas anekTpuyeckas uenb» pasgeneH Ha ypoBHW ia u ib. CtaHaapT no Buay 3awmThl «repMeTnsaums
KOMMayHAOM «m» npeaycMaTpuBaeT ABa YPOBHA 3alUUTLHl — «ma» n «mb».

B npownom TexHudeckne TpebosaHua ansA BeiGopa o60pyaoBaHUA YCTHaBNMBANM TECHYIO CBA3b MeXAy BUAOM
3awmThl 060pyAOBaHMA U 30HOW, B KOTOPOI 000pyAoBaHMe MOXKHO MCMoNb3oBaTh. Kak O6bino oTMeueHo paHee, HUrAe B
cucTeme B3pblBo3awmTel MOK He yuuThIBaIOTCA NOTEHUManNbHbIE NOCNEACTBUA B3pbIBa, €CNK OH NPOU3oNAeT.

OpHako BnagenbLbl NpeanpuaTU YacTo NPUHUMAIOT UHTYUTUBHBIE PELUeHN OTHOCUTENBHO paclumMpeHus (Mnu
OrpaHnyeHnsl) 30H Ha CBOEM MpeanpuaTUK, YTOGLI KOMNEHCUPOBAaTL TOT HEAOCTATOK. TUNNMYHBIM NPUMEPOM ABNAETCA
ycTaHoBKa 060pyaoBaHUA ANs HaBuraumu AnA 30Hbl knacca 1 B 30He knacca 2 Ha MOpPCKUX HedTAaHbIX nnatdopmax,
yTo6bl HaBurauMoHHoe obopyaoBaHue NpoAocmkano (pyHKLUMOHMPOBATL AaxXe B MPUCYTCTBUM HEOXMAAHHOro NpoAon-
XKWUTENbHOro rasoBbiaeneHus. C Apyroit CTOpoHb!, ANA Bnajenbla yaaneHHon Hebonbwon n 6esonacHon HaCcoCHOM
CTaHLuu1 NpuemMnNeMo YCTaHOBUTbL ANeKTpoABUraTenb ANns 30HbI Knacca 2 B 30He knacca 1, ecnu obuiee konuyecTeo rasa
npwu B3pbiBe OyaeT HeGoNbLIMM 1 PUCK ANS XKU3HW UINU COGCTBEHHOCTU OT Takoro B3pbiBa MOXHO HE NPUHUMATL B pacyeT.

Cutyauus ctana 6onee cnoxHoin ¢ nybnukaumei nepeoro usaanma M3K 60079-26, koTopbiit BBeN AONONHUTENb-
Hble TpeboBaHuAa k 060opyAOBaHMIO, NpeaHasHauYeHHOMY AnsA NpUMeHeHns B 30He knacca 0. [lo atoro Ex ia paccmarpu-
Banu Kak €IMHCTBEHHbIM BUA 3alUMTbI, NpUeMNEMbI AN 30HbI knacca 0.

BblNo NpU3HaHo, YTO NONE3HO MAEHTU(ULMPOBATL U MapKUpPOBaTb BCe M3AENUA B COOTBETCTBUU C PUCKOM BOC-
nnameHeHus, KOTOPbIN OHWU NpeAcTaBnsAlT. ITO obneryaeT BoIGOp 060pyAOBaHUA 1 AaeT BO3MOXKHOCTL Nydlie npumMe-
HATb METOA OLEHKU pUcka npu HeoGXOAMMOCTH.

E.2 O6wme TpebGoBanun

Merton oueHkm pucka ans Ex-o6opyaoBaHus 6bin BBeAEH Kak anbTepHaTMBa CyLEeCTBYIOLIEMY ANPEKTUBHOMY U
OTHOCUTENBbHO HerMbkoMy MeToay, CBA3blBaloLeMy 06opyaoBaHue ¢ 30Hamu. [ina obnerdeHus 3apaun G6bina cospaxa
cucTeMa ypoBHei 3alumTbl 060pyAcBaHUA, YTOObI YeTKO NokasaTb NPUCYLLMIA 060PYAOBaHUIO PUCK BOCMNAMEHEHUA He-
3aBUCMMO OT UCMONb3yeMOro BUAa 3alumThI.

CucTtema ypoBHel 3almTbl 060pyAoBaHMA cneayioLas.

E.2.1 YronbHasa npoMblilunieHHoCcTb (rpynna l)

E.2.1.1 YpoBeHb 3awmThl 060pyaosaHua Ma

O6opyaoBaHWe AN yCTaHOBKW B YroMNbHOM LLAxTe, KOTOpPOe UMeET OUYeHb BbICOKUI YpPOBEHDb 3alumThl, o6ecneunsa-
OLWMIA AoCTaTOuHYI0 6€30NacHOCTb, U ANA KOTOPOro ManoBEPOATHO CTaTb MCTOUYHWKOM BOCNNAMEHEHUSA, AaXe €CNU OHO
6yneT HaxoauTbCA NMOA HanpskeHUeM Mpy BHE3anHoM BblAeNeHun rasa.

MpuMeyaHune— OB6bYHO NMHUM CBA3M M FA30aHANU3aTOPbl KOHCTPYMPYIOT B COOTBETCTBUM ¢ TpeGoBaHnamm
Ma (Hanpumep TenedoHHas nuHua Ex ia).
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E.2.1.2 YposeHb 3awmTei 06opyaosaHna Mb

O6GopyaoBaHue Ans YCTaHOBKW B YrONbHOW LUAXTe, KOTOPOE MMEET BbICOKMIA YpOBEHb 3aluuThl, obecneunBaioLwmii
AocTaToqHylo 6e30nacHoCTb, U ANA KOTOPOro ManoBEepPOATHO CTaTb UCTOMHWUKOM BOCMNAaMEHeHWUs B Nepuos BpeMeHu
Mexay BbIGpPOCOM rasa n OTKNIOYEHUEM HaNPSXEHUA.

N punmeyaHune— OB6bluHO BCe yrneaoboiBaloliee 060pyAOBaHWE KOHCTPYMPYIOT B COOTBETCTBUM C TpeGoBaHu-
amu Mb, Hanpumep anekTpoasuraTenn u pacnpeaenuTensHble yctponctea Ex d.

E.2.2 Fa3bi (rpynnall)

E.2.2.1 YpoeeHb 3awmTel 06opyaosaHua Ga

OGopyaosaHue ANA B3pbIBOONACHBIX ra30BbIX CpeA, KOTOPoe UMeeT O4eHb BbICOKUI YPOBEHb 3aLLUMTHI U He ABNAET-
€A UCTOUHNKOM BOCMNaMeHEeHWA B HOPManbHbIX YCNOBUAX IKCMNyaTaumn, Npy YUMTIBAEMbIX HEUCMIPABHOCTSAX MNU NPK
peakux oTkasax.

E.2.2.2 YpoeeHb 3awuThl 060opyaosaHua Gb

OGopyaosaHve ANA B3pbIBOONACHLIX ra30BLIX Cpef, KOTOpPOe UMeeT BbICOKMI YPOBEHb 3alWThl U He ABNSETCA
MCTOYHMUKOM BOCNNAMEHEHNUA B HOPMaNbHbLIX YCNOBUAX IKCNNyaTaLMn UNu Npn YYUTHIBAEMbIX HEUCTIPaBHOCTSAX, KOTOpble
BO3HUKAIOT HeperynsapHo.

MpumedaHune— BONbWWHCTBO CTaHAAPTHLIX BUAOB 3aLLUTbI obecneunsalot 3TOT YpPOBEHb 3aLUUThI o6opyno-
BaHUA.

E.2.2.3 YpoeeHb 3awmThl o6opyaosanna Ge

O6opynosaHue ANa B3pbLIBOONACHLIX ra30BbiX CPefl, KOTOPOe UMEeET NOBLILLEHHBIN YPOBEHb 3aLUMTHI U He ABnAeT-
CA UICTOYHWUKOM BOCMMAMEHEHNA B HOPManbHbIX YCNOBUSAX SKCTNyaTaumm, a Takke MoxeT 6biTb cHabxeHo gononHUTensb-
HOW 3aLUMTON ANA TOro, YTOOLI OHO HE CTAHOBMMNOCH UCTOYHUKOM BOCMNNIAMEHEHUA NPU HACTO U PErynsipHO BO3HUKAIOLLMX
HEUCNPaBHOCTAX, TaKUX Kak paspylieHne namneoi.

MpuMeyaHune— O6blyHO 3TO 06opyaoBaHue Ex n.

E.2.3 Mbinb (rpynnalll)

E.2.3.1 YpoeeHb 3awuTel obopyaosaHua Da

O6opyaoBaHve Ans NpUMEHEHUA B Cpeae roployen Nbinu, KOTOpoe UMEET OYeHb BLICOKMI YPOBEHb 3alLUThI U He
ABNAETCA UCTOMHMKOM BOCMNaMEHEHNA B HOPMarbHbLIX YCNOBUAX 3KCNNyaTauMm unu Npu peaKmx HEUCNpaBHOCTSAX.

E.2.3.2 YpoeeHb 3awmTbl o6opyaoeaHusa Db

O6opynosaHune Ans NpUMeHeHns B cpefe roptoden NbINU, KOTOpoe UMeeT BbICOKMIA YPOBEHb 3aLLMThl U HE ABNAET-
CAl UICTOMHWKOM BOCMNaMeHeHNs B HOPMarbHbIX YCNOBUAX 3KCANyaTaumMm Unn Npy y4uTbiBaeMbIX HEUCNPABHOCTAX, KOTO-
pble BO3HWUKaKOT HeperynsapHo.

E.2.3.3 YpoeeHb 3awuTtbl o6opyaoBanHusa Dc

O6opynosaHue Ana NpUMEHEHNA B Cpeae roproden NbINKU, MMetoLLee NOBbLIWEHHBIM YPOBEHb 3aLLUTLI, KOTOPOe He
ABNSAETCA UCTOYHVKOM BOCMNamMeHeHVUs B HOpManbHbIX YCROBUAX 3KCMNyaTaumm n moxeT 6biTb cHabxeHo AONONHUTENb-
HOM 3aLMUTON ANA TOro, YTo6bl OHO HE CTaHOBUMOCH UCTOYHNMKOM BOCMNaMEHEHUA NPU YacTo U perynsapHO BO3HUKAIOLNX
HencnpaBHOCTSAX.

B 6onblMHCTBE CUTYaLMIA C TUNUYHBIMU NOTEHLMaNbHbIMY NOCNEACTBUAMKN B3PbiBa CreayeT PyKOBOACTBOBATLCA
cneaylWwUMKN NpasunamMm npumMeHeHna o6opyaoBaHnusa B 30HaX (3TO He OTHOCUTCA K YrONbHbLIM LUaxTam, ANns KOTOPbIX
NpUHLMN 30H 06bIYHO He npumeHsieTcs). Cm. Tabnuuy E.1.

Ta6nuuya E.1— TpaguumoHHas B3aMMOCBA3b YPOBHEW 3awmTbl 060pyaAcBaHUA U 30H
(6e3 pononHWUTEnNbHON OUEHKN pUcKa)

YpoBeHb 3awmThl 060pyAcBaHUA Knacc 30HbI
Ga 0
Gb
Ge 2
Da 20
Db 21
Dc 22

E.3 O6ecneunBaemas 3alMTa OT pucka BOCMNIaMeHeHnA
PasHble ypoBHM 3aLmThl 060pYAOBaHNUA AOMKHLI AENCTBOBaTL B COOTBETCTBUM ¢ paGounMmn napaMeTpamm, ycTa-
HOBNEHHBIMM U3rOTOBUTENEM ANA AAHHOMO YPOBHSA 3aLLUTHI.
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YpoBeHb 3aLuThI

MoBblweHHan

ObecneunBaemas sawuTa o6opypoBaHus XapakTepucTUk1 3aliuTbl Yenosua pabotbl
Mpynna
Ma [Ba He3aBUCUMbIX O6opypoBaHne paboTa-
OuyeHb BbICOKAA | -====ecme-mmmemon cpeAacTea 3aluThl Unn 6e30- | eT B NPUCYTCTBUU B3PLIBOO-
| MacHOCTb NP ABYX HE3aBW- | NaCHOM cpeabl
CMMO BO3HMKaIOLMX HEncn-
Ga paBHoOCTAX O6opyaoeanne paboTa-
OyeHb BbICOKAA | ===e=mmemcomomomnn eT B 30oHax 0,1 mn 2
Il
Da O6opyaosanne paboTa-
O4yeHb BbICOKaAT = | === mmmmmmmmmmmaaaa eT B 30Hax 20, 21 n 22
I}
Mb MoaxoanMT Ana Hop- OGopyposaHue OTKNIO-
Bbicokaa =~ [ cemeemeeieoaeoa--- ManbHbIX W THKENbIX YCNO- | YaloT OT HANPAXeHUs B Npu-
| BWI 3KCRNyaTauum CYTCTBMM B3pbIBOONACHOMN
cpenbl
Gb MoaxoauT Ana Hop- O6opynoBaHue pabota-
Boicokaa =~ 00 [ meeeeeeeeeeeeea--- MarbHbIX YCNOBUI 3KCMNya- | eT B 30Hax 1 n 2
Il TaLun 1 YCNoBui HacTo BO3-
HUKaLWMNX HencnpaBHOC-
Db Tel unu ana o6opyaoBaHus, O6opynoeanne paGoTa-
Boicokag =~ 00 0 meeeeeeeeeeeeaaa- HeUCrnpaBHOCTN KOTOPOTO |eT B 30Hax 21 n 22
1] 0ObIYHO Y4UTbIBAIOT
Ge MoaxoanT pna Hop- O6opynosaHue pabota-
MoBblleHHAA | ====ececacaaa--n-- ManbHbIX YCNOBWIA AKCNNya- | eT B 30He 2
Il Tauumn
Dc O6opypoBaHnue pabota-

eT B 30He 22

E.4 OcywecTBneHune

B yeTtBepToM nsganum M3K 60079-14 (Bkntovatowwem TpeboBaHnsa MOK 61241-14) 6yayT BBeAeHbI YPOBHU 3aLLUThI
obopyaoBaHns, 4ToObI AaTb BO3MOXHOCTb MPUMEHEHNA CUCTEMbI «OLIEHKW puckay B KayecTBe anbTepHaTMBHOrO MeToAa
BbiGopa o6opyaoBaHus (cMm. Tabnuuy E.2). CooTBeTCTBYIOLWANA CobiNKa OyAeT Takke BKNOYEHa B CTaHAApTLI No knaccudm-
Kauun B3pbloonacHbix 3oH MOK 60079-10 u MOK 61241-10 [14].

JononHutenbHas MapkMpoBKa U B3aMOCBA3b CYLLECTBYHOLUX BUAOB 3aLUMUTLI BBOAATCSA B UCMPaBNEHHbIE 3JaHus
cnepytowmx ctanaaptos MIK [3]—[7], [9]—[11]:

® MOK 60079-0 (BkntoyaeT B cebs npexHue TpebosaHna MOK 61241-0 [12])

® MOK 60079-1

® MOK 60079-2(skntoyaeT B cebs npexHue Tpebosanna MIK 61241-4 [13])

® M3K 60079-5
® M3K 60079-6
® M3K 60079-7

® MOK 60079-11(ekniovaeT B ceba npexxHue TpebGosaHna MIK 61241-11 [15])

® M3K 60079-15

® MOK 60079-18 (BkntouaeT B ceba npexHue TpebosaHua MIK 61241-18 [16])

® M3K 60079-26
® M3K 60079-28

Ons BUAOB 3alWMThl ANS B3PbIBOOMACHLIX ra3oBbIX Cped HeoGXoauMa AOMOMHUTENbHAA MapKUPOBKa YPOBHEN
sawmTel o6opyaosaHua. [na cpeapl B3pbIBYATON MbiNW CYLIECTBYIOLLANA CUCTEMa MApKMPOBKM 30H Ha 0BOpyaoBaHMM

3aMeHSeTCA MapKUPOBKOW YpOBHeN 3awwmTbl obopyaoBaHus.

21



rOCT P 52350.28—2007

MNpunoxexne F
(cnpaBouHoe)

CBeAeHUsA 0 COOTBETCTBUM CChINIOYHLIX HaUMOHaMNbLHLIX cTaHaapToB Poccuiickoit ®epepaummn
CCbUI04HbLIM MEeXAYHapOoAHbIM CTaHAApTaM

Tatnuuya F.1

O603Ha4YeHne CCbINIOYHOrO MEeXAyHapoOaHOro
cTaHgapTa

O6o3HaueHUe U HauMeHoBaHne
COOTBETCTBYHLLEro HaLWOHANLHOro cTaHaapTa

M3K 60050-426: 1990

rOCT P M3K 60050-426—2006
MesxayHapOAHbIA 3NEeKTPOTEXHUYECKUIA cnosapb. naea
426: OnektpoobopyaoBaHe ANA B3pbIBOONACHbIX cpen

M3K 60079-0

FOCT P 52350.0—2005 (M3K 60079-0:2004) 3nexTpo-
ofopynosaHMe ANA B3PLIBOOMACHbLIX ra30BbiX Cpea.
Yactb 0. O6wme TpebosaHuns

M3K 60079-10

FOCT P 52350.10—2005 (MOK 60079-10: 2002) OnekT-
pooGopyaoBaHne ANA B3PbIBOOMACHbLIX rasoBbiX cpea.
Yactb 10. Knaccudmkauma B3pbiBOOMACHbLIX 30H

M3K 60079-11

rOCT P 52350.11—2005 (MOK 60079-11: 2006) OnekT-
pooGopyaoBaHWe ANSA B3pbIBOOMACHbLIX ra3oBbiX cpea.
YacTb 11. UckpobesonacHas anekTpuyeckas Lenb «i»

M3K 60825-2:2000

*

M3K 60050-731:1991

M3K 61508: Yactn 1 —7

M3K 61511:2003: Yactn 1 m 3

* COOTBETCTBYIOWWIA HALMOHANBLHLINA CTAaHAAPT OTCYTCTBYET. [10 ero yTBepXAeH!A peKkoMeHAYyeTCs UCNonb3osaTb
nepesoa Ha PYCCKWii A3bIK AAHHOTO MEXAYHapoaHOro cTaHaapta. MepeBoa AaHHOrO MeXAYHapPOAHOro CTaHaapTa
HaxoauTcs 8 denepanbHoM UHAOPMALIMOHHOM (DOHAE TEXHUUECKUX pernaMeHTOB W CTaHAapTOB.
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