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MNpegncnosne

Llenn, oCHOBHble MPUHUMMNbI Y OCHOBHOI MOPSiAOK NpoBeAeHUss paboT MO MeXrocyAapCTBEHHON CTaH-
fapTtusaunm yctaHosneHsl B FOCT 1.0—2015 «MexrocygapctBeHHasa cuctema craHgaptmsaumn. OCHOBHble
nonoxexua» n FOCT 1.2—2015 «MexrocyfapcTseHHas cucteMa ctaHgaptusaunn. CtaHgaptel Mexrocygap-
CTBEHHbIE. MpaBuia U pekoMeHAauny No MeXrocyaapcTBeHHOW cTaHgapTusanmn. Mpasuna pa3paboTku, npu-
HATWSA. 0OGHOBMIEHUS N OTMEHbI»

CsefleHusa o ctaHjapre

1 MNMOArOTOBJ/IEH ABTOHOMHOW HEKOMMEPYECKO HauuoHanbHOW opraHusauneln «Ex-ctaHpgapT»
(AHHO «Ex-cTaHpapT») Ha ocHOBe COOCTBEHHOrO nepeBofa Ha PYCCKWli A3blK aHrM0S3bl4YHOM BEpCUN CTaH-
fapTa. ykasaHHOro B nyHkre 5

2 BHECEH ®epepasbHbiM areHTCTBOM M0 TEXHUYECKOMY PEryinpoBaHunio U MeTPOIornn

3 MPUHAT MexrocygapCTBeHHbIM COBETOM MO CTaHAapTu3auuuM, MeTposorun n ceptudukauuu (npo-
Tokon ot 30 Hosi6pst 2017 1. No 52)

3a NpuHATME NPOros1I0CoBasIN:

KpaTkoe HanmeHOBaHUM CTpaHbl Kop cTpaHsbl CokpallyeHHOe HauMeHoBaHue
no MK (MCO 316> 004- 97 no MK (MCO 3166) 004—97 HalMOHaNbHOIW OpraHa no cTaHgapTusayuu
Benapycb BY lFocctaHpapT Pecny6nukn Benapycb
Mongosa MD VHCTUTYT cTaHgapTusaymm Mongosbl
Poccusa RU PoccTtaHpgapt
TapKukmctaH TJ TampxukctaHgapT
Y36ekucraH uz Y3ctaHgapT
YKkpaviHa UA MWH3KOHOMPasBUTUA YKpauHbl

4 TMpukasom defepanbHOro areHTCTBa No TEXHUYECKOMY PerynnpoBaHnio M MeTpooruy oT 2 oKTA6ps
2018 1. No 676-cT MexrocygapcTBeHHbii ctaHgapt FOCT 31610.28—2017 (IEC 60079-28:2015) BBegeH B
[AelicTBUE B KAYECTBE HaUMOHa/IbHOrO cTaHgapTa Poccuiickoilt ®epepaummn ¢ 1 noHa 2019 .

5 HacToAwuidi ctaHgapT ABnsetcs MoAWdULMPOBaHHBIM MO OTHOLLIEHUIO KO BTOPOMY M3[aHUI0 MEeX-
AyHapopgHoro ctaHgapTta IEC 60079-28:2015 «B3pbiBoonacHble cpefpl. YacTb 28. 3awmta 060pyaoBaHNs
1 nepefavlLnx CUCTEM, UCMOMb3YIOLWNX OnTUYeckoe usnydeHve» («Explosive atmospheres — Part 28:
Protection of equipment and transmission systems using optical radiation». MOD) nyTem BK/IHOYEHUSA CCbINIOK
Ha MeXrocyapCTBeHHble CTaHAapTbl Y BHECEHUS U3MEHEHWI B MapKUPOBKY B COOTBETCTBUN C TpeboBaHNAMHN
FOCT 31610.0. KoTOpbIE BblAENEHbl KYPCUBOM.

CBefleHNs 0 COOTBETCTBUM CCbI/TIOYHbIX MEXIOCYAapCTBEHHbIX CTAHAAPTOB MeXAyHapoAHbIM cTaHaap-
Tam. 1CNO/Ib30BaHHbIM B Ka4eCTBE CCbI/IOYHbIX B MPUMEHEHHOM MeX[yHapo4HOM CTaHAapTe, npusefeHbl B
[OMOSIHUTE/IbHOM npunoxeHun A

6 BBEJEH BMEPBbIE

MHdopmauns 06 M3MEHeHUAX K HacTosLLeMy cTaHgapTy Nyb6ankyeTcs B eXerogHom nHgopmalm-
OHHOM YyKasaTerne «HauuWoHasbHble CTaHAapThl», a TEKCT M3MEHEHW i N NMoNpaBoK — B €XEeMEeCSYHOM
UH(OPMaLMOHHOM yKa3aTerne «HauuoHanbHble cTaHgapThi» B cnyyaB nepecMoTpa (3ameHbl) Wan 0T -
MeHbl HACTOALLEr0 CTaHAapTa CooTBeTCTBYLEee yBefoMNeHe byfeT ony6/nKoBaHO B eXXEMECAYHOM
MH(OPMaLMOHHOM yKa3aTersne «HaunmoHanbHble cTaHfapThi». CooTBETCTBYOLWas MHhopmauus, ysefom-
NIeHNe U TeKCThl pa3mMellalnTCcs Takke B MHOPMAaLMOHHOM cucTeMe 06LLero nonb3oBaHnsa — Ha odu-
unanbHoM caiiTe ®defepanbHOro areHTCTBa N0 TEeXHWYECKOMY PeryimpoBaHnio U MeTposioruy B ceTu
MHTepHeT (Www.gost.nj)

© CraHaapTuHgopM. odhopmrieHue. 2018

B Poccuiickoii ®efepauuy HaCTOALMIA CTaHAAPT He MOXET ObiTb MOIHOCTHLIO WK
YacTMUYHO BOCMPOM3BEAEH, TUPaXMPOBAH W PacMpoCTpaHeH B KauecTBe ouULMaibHOro
u3gaHust 6e3 paspelweHnss defepasibHOIO areHTCTBa N0 TEXHUYECKOMY PeryMpoBaHunio
1 MeTposIorumn
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MNpegncnosne

HacToAwwmii ctaHgapTt sBaseTca MOAUMVLMPOBaHHBLIM MO OTHOLLEHUIO KO BTOPOMY WM3AAHWUI0 MeXAy-
HapogHoro ctaHgapta |IEC 60079-28, Bk/to4eHHOMY B MexayHapogHyto cuctemy ceptudukauun [ECEX u
EBponelickyto cuctemy ceptudmkalymm Ha ocHoBe OupekTuBbl 94/9 EC: ero Tpe60BaHUsi NOMHOCTbIO COOT-
BETCTBYIOT NOTPEOHOCTAM 3KOHOMUKU CTpaHbl U MeXAyHapoaHbIM o6s3aTenbcTBam Poccuiickoi Pegepaumu.

MopanduvkaLms no OTHOLLEHWIO K MeXAyHapoAHOMY CTaHAapTy BbINOSIHEHA NyTEM BK/IIOYEHWUS CCbINOK
Ha MeXrocyfapCTBEHHble CTaHAAPTbl Y BHECEHUS U3MEHEHWI B MapKUPOBKY B COOTBETCTBUU C TPe6OBaHNSMM
[OCT 31610.0, KoTOpble BblAeseHbl KypCYBOM.

HacTosAwwii ctaHgapT SABASETCA YacTblo Cepun CTaHJapTOB Ha BUAbl B3pbIBO3awWuThLl AnA 06opyAoBa-
HUSA. NPYUMEHSIEMOrO BO B3PbIBOOMNACHBIX Cpefax.

CraHgapT npegHasHayeH Ans HopMaTBHOTo obecneyeHns 06a3aTenibHON cepTudmkaLm 1 UCNbITaHWiA.

YcTaHOB/EHHblE HACTOSWWMM CTaHgapToM Tpe6oBaHuWs obecneumBaloT BMeCTe CO CTaHAapToOM
FOCT 31610.0 «B3pbiBoonacHble cpefbl. YacTb 0. O6wme TpeboBaHusA» 6e30NacHOCTb NPUMEHEHUS 3rekK-
Tpoo60opyA0OBaHNA Ha OMacHbIX NPON3BOACTBEHHbIX 0O6bEKTaX B YrosibHOM, ra3oBoi, HedpTsAHON, HedTenepe-
pabatbiBalOLLLE 1N APYTNX OTPACASAX MPOMbILLIEHHOCTH.

HacTosiiee BTOpoe nsgaHvne ctaHgapTa OTMEHSIET U 3aMeHsieT NepBoe u3fjaHue JaHHoro ctaHjapra u
npeacTaBnsieT co60i ero TEXHUYECKUn nepecmoTp.

M3meHeHns Bo BTopom m3gaHuy FOCT 31610.28 no cpaBHEHUIO C NEPBbLIM U3[aHWEM C Yka3aHWeM cTe-
MeHN X 3HAYMMOCTU NpPUBEAEHbI B TAbNMLE HUXe.

Tun
3HauUMTE IbHbIE U3MEHEHNS Paszen Hesrauu- Saun-
TefbHble U Pactumpb TenbHble
pefaKLMOoHHbIe HUB TexHuyeckvie
M3MeHeHns U3MeHeHNs
O6nactb NpUMEHeHUA pacluMpeHa BK/OYEHWEM B Hee rpyn- 1 X
nbl Il v ypoBHeli B3pbiBO3alnTbl 060pyaoaHns Da. Db u Dc
O6nactb MPUMEHeHUs: NpuUBeAeHbl pasbsCHEHWE U CNUCOK 1 X

VCK/TIOYEHWNIA ANA NCTOYHUKOB ONTUYECKOTO n3nyyeHus

HopMmaTunBHbIe CCbINKN: yKa3aHbl CCbI/IOYHbIE MeXrocypaap-

2 X
CTBEHHbIE CTaHAAPTbI
TepMuHbl 1 OMpeseneHns: UCKIYeHbl HekoTopble onpeje-
JIEHUSI. HE UCMOJIb3yeMble B CTaHAApTe, M A06aB/IEHbI HOBbIE 3 X
onpegenexus
O6ume Tpe6oBaHWs: BBefeHMe 06 OLEHKe OMacHOCTW BOC-
nnameHeHusi NnepeHeceHo B pasgen 4. fo6aBneHo Nonoxe- 4 X

HUEe O MPUCYTCTBUM MOMNIOTUTENEN, yAaNeHo 06bsCHeHue
ypoBHell B3pbIBO3aLLMTbI 060PYL0BaHNS

Ta6nuua 1 ypoBHW B3pbIBO3aLUTLI 060PYAOBaHNSA B 3aBU-
CMMOCTM OT BMOB B3PbIBO3aLnTbl NepeHeceHbl 13 5.5 B 5.1, 51 X X
TabnMua u3MeHeHa 1 paclupeHa

CTpykTypa Tabnuubl 2 n3MeHeHa M 06bsiCHEHMe B NpuMeva-

5221 X
HUAX pacLUMPeHo, HO NpejesibHble 3HaYeHNs He N3MEHEHbI
[o6asneHa Tabnuua ansa rpynnsi i 5.2.2.1 X
PucyHok 1 3ameHeH Ha Tabnuuy Ans yao6cTea nosb3obare- 5221 X
neit T
Jlo6asneHbl NogpobHbie Tpe6oBaHUA K U3MEPEHUNI0 MOLLHO- 5222 X
CTV ONTUYECKOTO U3NyYeHuns o
[Jlo6aBneHbl Nogpo6Hble TPe6GoBaHNSA K U3SMEPEHUNIO IHEPreTH- 5223 M

yeckoi ocBelleHHOoCTHn

v



OKOHYaHve Tabnuubl

3HauuTesbHbIe N3MEHEHWS

Bonee nogpo6HO M3n0XeHbl TpeboBaHUS K OLEeHke onTuye-
CKUX MMNYNbCOB ANA rpynnbl |l

[o6aBneHbl TPe6OBaHNUs K OLEHKE ONTUYECKUX WMMY/IbCOB
ans rpynn 1wl

McnbiTaHna Ha BOCM/IaMeHsIeMOoCTb: f,06aB/ieHbl NpyMeYaHns
1n2

3awuTta oT neperpyskn’IOBPOXAEHUS I/TEKTPUYECKON Lenu:
N3MeHeHbl HasBaHue n opmynuposka ANns 6onblieli ACHo-
ctu

M3nyyeHne BHYTPU ONTMYECKOrO BOJIOKHA WU kabens: Ao-
6aBneHbl TpeﬁOBaHI/IFI, HanpuMmep K UCNblITaHUKO Ha OTPbIB

M3nyyeHne BHYTpu o6onouek: gobasneHbl 06onouku IP 6X.
«p» nnn «»

OnTtuueckas cuctema ¢ 610kmpoBKoli «op sh»: yganeHa Ta-
6nvua 3. fobasnieH pucyHok 1c BpemeHeM 3ajepxku cpaba-
TbiBaHWSA 6710KMPOBKMN

TunoBble NPOBEPKU M UCTbITAHUSA: U3MEHEHA CTPYKTypa (pe-
[aKUMOHHbIe N3MEHeHUs 6e3 3MeHeHNst TpeGoBaHMif)

MapkrnpoBKa: MapkupoBKM MpuBeAeHbl B COOTBETCTBUMN C
TpeboBaHusmu TOCT 37670.0. Mpumepbl MapKUPOBKKU: [,0-
6aBsieH npumep, B KOTOPOM «Op iS» coyeTaeTcs C APYrUMu
B/AaMMN B3PbIBO3ALLUUTBI

OugeHKa 0MacHOCTY BOCM/IAMEHEHUS: U3MEHEHA CXeMa Ha pu-
cyHke C.1 Ans Nyyluero NnoHMMaHwus

VcknioueHo ctapoe npunoxeHune E (kpaTkas xapakrepuctmka
ypOBHeii B3pbiBO3aLL1Tbl 060pyA0BaHusi). B HOBOM npusioxe-
HUN E npueegeHa cxema OUEHKN MMNynbCOB B COOTBETCTBUN
c5.23

COOTBETCTBYIOLME CTAHAAPTLI NEPEHECEeHbI 8 pasgen 2

O6bsAcCHEeHWe TUMNOB U3MEHEHMWIA:
A) Onpegenexns

Pazgen

5.2.3.1
52.3.2
5.2.33
5.2.34

5.2.3.5

5.2.4

5.2.5

5.3.2

5.4

Mpuno-
xeHvne C

Mpwuno-
XeHue E

Panee
npusno-
xeHue F

1 HesHauuTesnbHble U pefakyMOHHbIE U3SMEHEHNSA:

- pasbACHeHue:
- CHWKeHne TeXHN4YeCKnx Tpe603aHm7|:

* He3Ha4yuTesibHoe U3MeHeHne TeXHNYeCKnx TpeﬁOBaHI/IVI;

- pefakuMoHHble UCTpaBeHusl.

FOCT 31610.28—2017

Tun
He3Hauu- 3Hauu-
TefbHble 1 Pactumpe- TeNbHble
peAaKuyoHHble HVe TexH1Jeckve
N3MEHEHUSA N3MEHEHUSA
X
X
X
X
C1
X
X
X
X
X
X
X

3TO HesHauMTe/IbHbIe PeAakUOHHbIe UM TEXHUYECKNE U3MEHEHUs, KOTOopble BK/IKYaloT B ce6s u3me-
HEHVs1 (DOPMY/IMPOBOK A/1S1 Pa3bsCHEHUS TEXHUYECKUX Tpe6oBaHuii 6€3 N3MeHEHNsI TEXHUUYECKOTo cofepxka-

HUA UIN CHUXEHNA YPOBHA CyLlleCTBYHOLEro TpeﬁOBaHVIFI.
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2 PacwupeHue:

- pob6aBneHne TEXHNYECKN BO3MOXHOCTEN.

OTO U3MeHeHus1, KoTopble A06aBNSAIOT HOBbIE UM N3MEHSIIOT CYLLLECTBYHOLLME TEXHUYeCcKne TpeboBaHums
Takum 06pa3om, YTO MOSAB/IAOTCH HOBble BO3MOXHOCTW, HO MpM 3TOM He MOBbIWAlTCSA TpeboBaHua K 060-
pyA0BaHWI0. KOTOPOE MOJIHOCTLI0 COOTBETCTBYET npeblgylemMy ctaHaapTty. [MoaTomMy faHHble U3MEHEHUs He
paccmaTtpuBatoTcsa AN U3henuii, COOTBETCTBYOLWMX TpeboBaHNAM NpeablAyLLero nsgaHusa ctaHgapra.

3 3HauuTenbHble TEXHUYECKME U3MEHEHUS:

- pobaBneHne TeXHUYecknx TpeboBaHuii;

- MOBBbILLIEHVE TEXHNYECKMNX TPeBoBaHWIA.

OT0 M3MEHEHUSI TEXHUYECKUX TpeboBaHwWil ([o6aBneHNe, NOBbILEHNE YPOBHSA UK UCKTIOUYEHUE), BClea-
CTBME KOTOPbIX M3denve, oTBevalllee TpeboBaHWAM npeablayliero usgaHua craHgapTa, He Bcerga byaet
COOTBETCTBOBATb TPebOBaHMAM NOCAefylollero n3gaHusa. 3TM U3MEHEHUS HEOOXOAMMO yuuTbiBaTb AN U3-
[ENVii. COOTBETCTBYIOLWNX TpebGoBaHUAM Npeabiaywero n3gaHus. [ononHutenbHas nHgpopmaums o6 3aTux
TpeboBaHWAX NpuBedeHa B pasgene B) Huxe.

n punmevyaHne — p'aHHble N3MEHEHNA OTPpaXakT COBPEMEHHbIE TEXHUYECKME 3HAHUA. OAHaKO OHU 06bIYHO He
BNUAIOT HA 060PYA0BaHNE, YXE Pa3MELLEHHOe Ha pbiHKe.

B) MHhopmauma 06 UCXo4HON cuTyauun Ana «3HaunTeNbHbIX TEXHUUYECKUX U3MEHEHUII»

C1 — [ina BuAa 3alinThl «3allMLLEHHOE N3/TyYeHne op pr» A06aB/eHbl HeKOTOopble Tpe6oBaHus, Hanpu-
Mep MCMbITaHWE Ha OTPbLIB ONTUUYECKNX BOSIOKOH MW Kabenei.

\Y|



FOCT 31610.28—2017

BBepeHve

OnTnyeckoe obopygoBaHve (namnbl, 1asepbl, CBETOANOAbI, BO/IOKOHHbIE CBETOBOAbLI M TA,.) LLUMPOKO MNC-
nosb3yeTcs B CUCTeMax CBA3W, HabnoaeHns, o6HapyXeHus n nsmepenus. OntTuyeckoe nssyyeHne 60sbLLONA
MHTEHCUBHOCTW MPUMEHsIeTCsA npu 06paboTke MaTepuanos. Ecnv ycTaHOBKa HaXO4UTCS BO B3PbIBOOMACHOWA
cpege unu B6M3M Hee. TO M3/yYeHWe OT ONTUYECKOro 060pyA0BaHUSA MOXET MPOXOAUTb Yepes 3Ty cpefy.
B 3aBNCMMOCTM OT XapaKkTepuCTUK M3Ny4yeHne MOXET BOCMIIaMeHATb OKPYXXatoLLyl B3pbIBOOMACHYIO cpegy.
MpucyTcTBUE WM OTCYTCTBME AOMNOSHUTENLHOTO MOrIOTUTENS, HaNpPUMep YacTul, 3HauYMTENIbHO BAUSIET Ha
BO3MOXHOCTb BOCMN/1aMeHeHMs1.

CyLecTBYIOT YeTblpe MexaHn3Ma BOCn/iaMeHeHUs:

a) OnTnyeckoe U3flyyeHUe MOrNoWAaeTcs NMOBEPXHOCTAMM WM YacTuuamu, Bbi3biBasi UX Harpes, U B
onpefesnieHHbIX YC/I0BUAX OHWM MOTYT HarpeTbCcs 40 TeMnepatypbl, NMPU KOTOPOW BO3MOXHO BOCM/1IaMeHeHMne
OKpyXXalolLieli B3pbIBOONACHOW cpeapl.

6) TennoBoe Bocn/laMeHeHNe obbemMa rasa, ecnv AiMHa ONTUYECKON BOJHbI COBMAaZaeT c Nosocoli no-
rNoWeHNsa rasa wiv napa.

B) PoTOXMMMYECKOE BOCNIaMEHEHNEe BCneAcTBue hoTogmccoumnanmm Moekyn Kucnopoaa nog Bosaein-
CTBUEM U3NTyYEHUA YNIbTPaMOIETOBOIO AnanasoHa AJ1IMH BOJH.

r) lhgyumpoBaHHOe chOoKyCMPOBaHHbIM /la3epHbIM M3/ly4eHneM o6pa3oBaHue B rase uay nape nnasmbl
1 YAAPHOW BOJIHbI, KOTOpble AeNCTBYIOT Kak UCTOYHMKM BOCMIaMeHEeHMs. 3TUM npoLleccam MOXeT cnocobecTso-
BaTb Ha/MuMe TBEPAOro MaTepuana B6/M3n MecTa BO3feNcTBUSE CCPOKYCUPOBAHHOIO S1a3ePHOro U3/yYeHus.

Haunbonee BepOATHbI MexaHW3M BOCMJAMEHEHUsl, HabnaaeMblii HA NpakTUKe Npu camoii HU3KOWA
MOLLHOCTW U3/Ty4eHUsi, CMOCOGHOI Bbi3BaTb BOCM/IAMEHEHME, — a). B HEKOTOpPbIX YCOBUAX NPY UMMNYIbCHOM
N3/ly4YeHUN TakKe MOXET MMeTb MECTO MexaHusM r). Ob6a MexaHu3Ma paccMaTpuBalOTCA B HACTOSILLLEM CTaH-
fapTe. XoTs Takke HEOOXOAUMO 3HaTb O MEXaHU3Max BOCNamMeHeHns 6) U B), 06 bACHEHHbIX Bbille, OHU He
paccmaTpuBaloTCs B HACTOsLWEM CTaHAapTe n3-3a ocobeHHocTel yibTpadnoneToBoro n3nyyeHns n abecopob-
LIMOHHbIX CBOMCTB GO/MbLUNHCTBA ra30B (CM. NPUIOXKeHUe A).

B HacTosiem cTaHfapTe NpuBefeHbl Tpeb6oBaHMA 1 Mepbl NPefOoCTOPOXHOCTU, HEO6X0AVMbIE MPK NPY-
MeHeHun 06opyAoBaHusA, nepejaroLero onTMyeckoe usslyyeHve BO B3PbIBOOMACHOW ra3oBoOW WM MNblIeBoWA
cpepe. B Hem Takke npeacTaB/ieH MeTOA, UCTbITaHUsl, KOTOPbIA MOXET ObITb MPUMEHEH B crieuuasibHbIX Cy-
Yyasix Ana NpoBEPKM OTCYTCTBMSA Y MyyKa BOCM/IaMEHSIOWEen cnocobHOCTN B BblOpaHHbIX YC/TOBUSIX UCMbITA-
HWIA. ecni NOPOroBble ONTUYECKME 3HAYEHUSI HE MOTYT ObiTb rapaHTMPOBaHbl MyTEM OLEHKU MU N3MepeHus
MHTEHCUBHOCTY MyuKa.

O6nacTb AeicTBMA HaCTOSLLEro cTaHapTa He pacrnpocTpaHsieTcs Ha obopygoBaHue, ONTUYECKoe U3-
Nly4yeHne KOTOpOoro He co3gaeT OnacHOCTU BOCNJIaMEHEHNS NO CAeylowWwum npuyvHam:

- BC/IeACTBME HU3KOW MOLLHOCTU U3/TyYEHUSI UM PACXOASLLETOCA CBETOBOrO NOTOKA U

- B CBfI3W C TE€M. YTO HarpeTbie MOBEPXHOCTU, BO3HMKaOLME BCIeACTBME Masioro pacCTosiHUSA OT uc-
TOYHMKA VU3NYYEeHUS [0 NOMMOTUTENS, YXKe YUTEeHbl B 06 MX Tpe6oBaHNSAX K OCBETUTE/IbHOMY 060PYA0BaHUIO.

OnTuyeckoe 060pyaoBaHMe B 6O/MbLUMHCTBE ClyYaeB CBA3AHO C 3/1€KTPOO6OPYAOBaHNEM, U €CNN 3/1EK-
TpoobopyAoBaHNe HAXOAMTCS BO B3PbIBOONACHOI 30HE, TO MPUMEHSAIOTCA Takke TpeboBaHusa Apyrux ctaHaap-
ToB cepun FOCT 31610 n FOCT IEC 60079. HacTosawuii cTaHAapT COAEPXMUT PYKOBOACTBO:

- M0 ONacHOCTAM BOCM/IaMEHEHNS!, CBA3aHHbIM C NPUMEHEHUEM ONTUYECKMUX CUCTEM BO B3PbIBOOMACHbIX
cpepax, kak onpegeneHo B FOCT IEC 60079-10-1 n TOCT IEC 60079-10-2:

- M0 KOHTPOJIK0 ONAacHOCTY BOCM/1IaMeHeHns OT 060pyA0BaHNs, UCNO/Ib3YIOLLEr0 ONTUYECKOE U3STyYeHne
BO B3pPbIBOOMACHbLIX Cpeaax.

HacToswwunii cTaHAapT OTHOCUTCS K KOMMIEKCHON cnucTemMe, kotopas UCMosb3yeTcs A8 KOHTPons onac-
HOCTW BOCM/JIaMEHEHNA OT 060pyA0BaHUSA, UCNOJIb3YIOLLEr0 ONTUYECKOe N3/TyYeHne BO B3PbIBOONACHBIX Cpe-
hax.

Vil
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M E X T OCUY A4 APGC CTBEHH bl 7 C TAHIOAPT

B3PbIBOOMACHbIE CPEbI
YacTtb 28

3awwuTta o60pyaoBaHUS U NepeaatoLinx CUCTEM, UCMOMb3YIOLWUX ONTUYECKOE U3NyYeHune

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

fata BBegeHns — 2019—06—01

1 O6nacTb NpUMeHeHUsA

HacToswwmii ctaHgapT ycTaHaBnMBaeT Tpe6oBaHNA, METOAb! UCMbITaHW U MapKkMpoBKy ANns 060pyno-
BaHWS, TEeHEepUpYyHLLEero onTM4Yeckoe M3nyvyeHne, nNpefHasHauYeHHOro ANs NPUMEHEHWs BO B3PbIBOOMACHbIX
cpefax, a Takke ob60pyaoBaHMs, HaXOAsLWEerocs BHe B3PbIBOONACHOW Cpefbl AN UMEIOLLEro B3pbiBO3aLmMTy
Buaa u3 nepeymcneHHslx B FOCT 31610.0, HO reHepupyoLLLero onTMYecKoe U3flyyeHne, KoTopoe cneumnansHo
HanpaB/ieHO BO B3pbIBOOMNACHYH cpedy. HacTosAwmii ctaHgapT pacnpocTpaHseTcs Ha obopyaoBaHue rpynn |,
Il n Il c ypoBHAMM B3pbIBO3aWwuUTLl 060pyfosaHus Ga. Gb, Gec. Da. Db. Dc. Ma and Mb.

B HacToswem cTaHfapTe cofepxarca TpeboBaHWA K ONTUYECKOMY U3NTYYEHUIO B uana3oHe AIVH BOSH
oT 380 HM go 10 mkm. CTaHAapT pacnpocTpaHseTcs Ha crieayrlime MexaHu3Mbl BOCNIaMEHEHUS:

OnTnyeckoe n3nyyeHne noraoLlaeTca NOBEPXHOCTAMMN WM YacTULLaMu, Bbi3blBasi UX Harpes, 1 B onpe-
[eNeHHbIX YCI0BMAX OHW HarpeBalTCcs A0 TeMnepaTypbl, Npu KOTOPO BO3MOXHO BOCM/IAMEHEHUE OKpYXato-
LLeil B3pbIBOONACHOW cpeabl.

B penkunx ocobbix ciyvyanx Bo3geicTene choKyCMpPOBaHHOMO /1a3epHOro M3flyyeHuss BefeT K obpasosa-
HUIO NNasmbl ¥ YAAPHOW BOJHbI, KOTOPble BNOCNEACTBUM AENCTBYIOT Kak UCTOYHUKU BOCM/IAaMEHEHUS. DTUM
npoueccam MOXeT cnocobcTBoBaTh HaMyMe TBEPAOro MaTepuana B6M3N Touku Npobost.

MpumevaHne 1— CM. nepeyncneHns a) v r) BO BBEAEHUN.

HacTosAwwmin ctaHfapT He pacnpocTpaHAeTCs Ha BOCMaMeHeHWe OT yNbTpauoneToBoro nsnyyeHus
UAW NOINOLLEHNA M3/TyYEeHUs B3PbIBOONACHOW CMecCbio. HacToAwwmii cTaHfapT Takke He pacnpocTpaHseTcs
Ha B3pblBYaTble NOrNoTUTENN UK NOTNOTUTENN, COAEPXKALLUE OKUCUTENb, U KATaIUTUYECKUe NOroTUTENN.

B HacToslem cTaHgapTe onpefeneHbl TpeboBaHns kK 060py0BaHNi0, NpefHa3HauYeHHOMY A1a npyuMe-
HEeHUs B aTMOCEpPHbIX YC0BUAX.

HacTosilwumii ctTaHgapT 4ONOSHAET U U3MeHseT o6wune TpebosaHma TOCT 31610.0. B cnyyae npoTmBo-
peunii mexay TpeboBaHmem HacToswero ctaHgapta u FOCT 31610.0 TpeboBaHMe HacTosLWero ctaHgapra
MMeeT NperMyLLeCTBEHHOE 3HAYEHME.

HactoAwwmii ctaHgapT pacnpocTpaHseTcs Ha BOJIOKOHHO-OMTUYECcKoe M onTuyeckoe o6opyaoBaHue,
BK/ll0YasA CBETOAMOAHOE 1 Nla3epHoe, 3a UCK/IYeHNeM crieflytollero o6opyAoBaHus:

1) HemaTpuyHble CBETOANOAHbIE UCTOYHVKN PACCEAHHOrO CBETA, UCMONb3yeMble, HanpuMmep, Ana UHAK-
KaLuu coCTositHUS 060pyA0BaHNA UK 415 MOACBETKN.

2) Bce cBeTW/IbHUKM (CTaLMOHapHble, NOpPTaTUBHbIE MW NepefBIKHbIE), PyUYHble DOHapK 1 roNoBHbIE
CBETW/IbHUKU, C MMTaHNEM OT CeT (C raslbBaHN4YeCcKol pa3Ba3Kkoli nim 6e3 Hee) Uan OT akkymMmynsaTOpOB:

- C HemnpepbIBHO [eACTBYIOWUMY NCTOYHMKAMW PACCESHHOTO CBeTa (4151 BCeX YPOBHEW B3pbIBO3aLUUTHI
060py0BaHNs);

N3paHue oduymansHoe
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- CO CBETOAMOAHLIMU NCTOYHMKAMU cBeTa (TO/IbKO A5 YPOBHEN B3pbiBO3aLLnThl 060pyAoBaHua Ge nnm
QOc).

MpumeuyaHune 2 — HenpepbiBHO AENCTBYOLINE CBETOANOAHBLIE UCTOUHMKU PACCESHHOTO CBETa AN YPOBHEN
B3pbIBO3aLLMTbl 060PYA0BaHNS, OTIMYHLIX OT GC MK Dc. He UCKNoYeHbl M3 06nacTy AelicTBUsI HAacTosILLero cTaHgapta
BCNEACTBNE HEONPEAENEHHOCTY NOTEHLMANBHOTO PUCKA BOCMIAMEHEHNS MPW BbICOKON WHTEHCUBHOCTU U3/TyYEHNUS.

3) AICTOYHMKM ONTMYECKOro n3nyyeHns Ana o6opyAoBaHna ¢ ypoBHAMM B3pbiBo3awmTbl Mb. Gb nnn Gem
Db unu Dc. KoTopble COOTBETCTBYIOT TpeboBaHuAM AN knacca 1nasepHoit annapatypbl no FTOCTIEC 60825-1.

MpumevyaHne 3 — TpeboBaHus AndA knacca 1 nasepHoii annapaTypbl BK/IOYAOT B Ce65 OrpaHN4YeHns MOLLHO-
CTV U3NYYEHUs BENNYMHOW 15 MBT Npu n3amepeHun Ha pacCTOSAHNM OT UCTOYHMKA ONTUYECKOTO N3/yYEHUS| B COOTBETCTBUN
c Tpe6oBaHnsamu FOCT IEC 60825-1. 1 3TO paccTosiHME JO/IHKHO ObITb YYTEHO NMPU NPYMEHEHUN BO B3PbIBOONACHO 30He.

4) OAHOXWIbHbIE N MHOTOXWJ/IbHbIE BOSIOKOHHO-0NTHYecK/e kabenu, He SBNAIOLLMNECS YaCTblo BO/TOKOH-
HO-0NTM4YecKoro ob6opyAoBaHUs, ecnun aTn Kabenw:

- YAOBNETBOPAT TpeboBaHNAM COOTBETCTBYIOLMX MPOMbILIEHHBIX CTAHAAPTOB U UMEIOT 4ONONHU-
TeslbHble CpeAcTBa 3aluTbl, HanpuMep, Takne Kak HajexHas kabenbHasa ceTb, kabenenposog unu Kabesnb-
HbIl KaHan (ANs ypoBHeli B3pbiBO3awWwuTbl 060pyfoBaHua Gb. Db. Mb. Gc nnn Dc);

- Y[0BNETBOPAT TPe60BaHNAM COOTBETCTBYIOLLMX NPOMbILWIEHHBIX CTAHAAPTOB (419 YPOBHEl B3pbl-
BO3alLnTbl 060pyaoBaHus Ge unm Dc).

5) O6opyaoBaHuve, 3akitoueHHoe B 060/104Ky, KOTOpas MOMHOCTLIO YepXuBaeT ONTUYeckoe n3nyyeHne
1 yaoBneTBopsieT Tpe6oBaHUAM /15 COOTBETCTBYIOLLErO BUAA B3PbIBO3ALUMTLI U YPOBHS B3PbIBO3ALLMTHI, NPY
3TOM 060/104Ka COOTBETCTBYET OAHOMY W3 C/IefyHOLL X YCII0BUIA:

- 060n04Ka, AN KOTOPOW BOCN/aMeHeHe 0T ONTUYECKOTO U3NTYYEHNSA NPYU HAMMYUK NOTNoTUTENEN BHY-
Tpn 060/104KM AONYCTUMO, HanpuMep B3pbIBOHENpoHULaeMble 060n104kn «d» (TOCT IEC 60079-1). unm

- 060/104Ka, 3alMLLEHHAs OT NPOHNKHOBEHWS BHYTPb B3pPbIBOOMACHON ra3oBoli cpefpl, HanpuMep 060-
NI0YKM C NpoayBKoli nog AaBneHnem «p» [FOCT IEC 60079-2). 060/104KM C OrpaHUYEHHbIM NPOMNYCKOM ras3oB
«nR» (FTOCT 31610.15) nnu ¢ 3awuToii OT NPOHNKHOBEHWA MblN «060104kn «t» (TOCT IEC 60079-31)MnH

- 060/104Ka, 3alivlieHHas OT NPOHWKHOBEHUS BHYTPb MOrfoTuTenein (Hanpumep, o6osouka cCo cTe-
neHbio 3awuTbl IP6X), B KOTOPOI He OXuaeTcs NPUCYTCTBME BHYTPEHHUX MOrIOTUTENEN.

MpumeyaHne 4 — B OTHOWEHUN ITUX VCKNIOYEHNIT HA OCHOBEe KOHCTPYyKUMn 060/104KM npegnonaraeTcs, 4To

060/104KM He BGyAyT OTKPbIBaTb BO B3pbIBOOMNACHON cpeje, TO eCTb OHW ByAyT 3aluLieHbl OT NonajaHus BHYTPb B3pPbIBO-
onacHow cpefpbl U nornotTuTenei.

2 HopmaTuBHbIe CCbISIKA

B HacToALlemM cTaHgapTe UCMob30BaHbl HOPMATUBHbBIE CCbIJIKU Ha CreAyloLine MeXrocyapCcTBeHHble
cTaHfapThbl:

FOCT 31610.0—2014 (IEC 60079-0:2011) B3pbiBoonacHble cpegbl — YacTb 0. O6opyaoBaHue. O6uyme
TpeboBaHus

FOCT 31610.11—2014 (IEC 60079-11:2011) B3pbiBoonacHble cpefbl. YacTb 11. O6opypoBaHue ¢ Bu-
[OM B3pbIBO3aLLNTLI «MCKpobe3onacHas afekTpuyeckas Lenb «i»

OCT 31610.15—2014J1EC 60079-15:2010 B3pbiBoonacHble cpefpbl. YacTb 15. O60opygoBaHve C BUAOM
B3pbIBO3aLUUTbI «M»

[OCT IEC 60079-1—2013 B3pbiBoonacHble cpefbl. HacTb 1. O6opyfoBaHue C BMAOM B3pbIBO3ALLUTbI
«B3pbIBOMENPOHMLAEMbIE 060/I0UKM «idh>

FOCT IEC 60079-2—2013 B3pbiBoonacHble cpefbl. YacTb 2. 3anosiHeHne unu npoayska 060/104KM Nog,
N36bITOYHBIM AABMEHNEM «P»

FOCT IEC 60079-10-1—2013 B3pbiBoonacHble cpegpl — YacTb 10-1. Knaccudpmkauns 3oH — B3pbiBo-
onacHble ra3oBble cpefpbl

[OCT IEC 60079-10-2—2011 B3pbiBOOnacHble cpegbl — YacTtb 10-2. Knaccudukauma 30H — B3pbiBO-
onacHble nbleBble cpeqbl

FOCT IEC 60079-31—2013 B3pbiBoonacHble cpeabl — YacTb 31. O6opyfoBaHMe C BULOM B3pblBO3a-
LWMTbI OT BOCMIAMEHEHUSA NbINN «t»

FOCT IEC 60825-1—2013 Be3onacHoCTb fla3epHoii annapatypbl. YacTe 1. Knaccudmkauma obopygo-
BaHUs, TpebGoBaHNA U PyKOBOACTBO AN noTpebutenei

2
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FOCT IEC 60825-2—2013 Be3onacHOCTb na3epHoii annapaTypbl. YacTb 2. Be3onacHocTb BOSIOKOHHO-
ONTNYECKNX CUCTEM CBA3N

NMpumeyaHue — MNpu NONL30BAHUN HACTOALLUM CTAHAAPTOM Lie1IeCO06pa3HO NPOBEPUTL JECTBUE CChITOYHbIX
CTaHAapTOB B WH(OPMALMOHHOV cucTEME 06LLero nob3oBaHus — Ha ouuManbHoM caiite defepanbHoOro areHTcTBa
N0 TEXHWYECKOMY PETY/IMPOBAHMUIO N METPOMOTMM B CETU VIHTEPHET UM NO €XEroAHOMY WH(OPMAaLMOHHOMY yKa3aTesio
«HauuoHanbHble CTaH4apTbl», KOTOPbIV ONy6MKOBaH MO COCTOSIHMIO Ha 1 siHBaps TeKyLlero roga . U no BbiNyckam exe-
MeCSYHOT0 MHDOPMALMOHHOTO yKasaTens «HauuWoHanbHble CTaHAapTbl» 3@ TeKylwuii rod. ECnm cCbiNOYHbIA CTaHaapT
3amMeHeH (M3MeHeH), TO NP1 NoIb30BaHWU HACTOSALMM CTaHLAPTOM ClieflyeT PyKOBOLACTBOBATLCS 3aMEHSAOLWNM (M3MEHEH-
HbIM) CTAHAAPTOM. EC/M CCbINOYHBINA CTaHAapPT OTMEHEH 6€3 3aMeHbl, TO MOJIOXEHNE, B KOTOPOM AaHa CCbi/IKa Ha HEro,
NPUMEHSIETCA B YACTU, He 3aTpar1BaloLLei aTy CCbiaky.

3 TepMuHbI 1 onpeaeneHns

B HacTosweMm cTaHAapTe npumeHeHbl TepmuHbl no (1). [2]. FTOCT 31610.0, a Takxe crneaylowme TepMu-
Hbl C COOTBETCTBYIOLLMMU ONpeaeneHnaMu.
31

nornoweHue (absorption): MNpeBpalyeHe aHeprnn 3NEKTPOMArHUTHON BOJHbI B APYryt0 hopMy aHep-
TMU. Hanpumep Tenso, B CPefe pacrnpocTpaHeHUs.
LI1]. ctatba 731-03-14]

3.2

AnameTp nyyka onTu4yeckoro nsnyvyeHus (wupuHa nydka) (beam diameter or beam width): Paccto-
AHVE Mexay ABYMS AuameTpasibHO NPOTMBOMOJIOXHLIMW TOUYKaMK, B KOTOPbLIX 3HEepreTnyeckas 0CBeLLEH-
HOCTb COCTaB/ISIET ONPEeAENEHHYH A0/H0 MaKCUMasIbHOW 3HEPreTUYECKO OCBELLEHHOCTU MyYKa.

LI1]. cratba 731-01-35]

n punMmedyaHne — MoHATne «auameTp iydyka OnTUYEeCKOro n3nfydyeHnsa» npexae Bcero OTHOCUTCA K nyvkam C Kpy-
TblM UAN 6IN3KUM K KPpyTOMY nonepeyvyHbiM ce4yeHnem.

3.3 NHTEHCMBHOCTb My4Ka OonNTMYeckoro nsnyvyoHus (beam strength): MowHOCTb, 3HepreTuyeckas
OCBELLEHHOCTb, 3HEPIUS NN 3HepreTnyeckas 3KCNo3nLms nyyka onTUYECKOro N3nyvyeHus.
34

cepAueBnHa ONTUYECKOro BOMIOKHA (core): LieHTpasibHas 4acTb ONTUYECKOro BOJSIOKHA, Yepes3 KOTo-
pyto nepefaeTtcs 60/bluas 4acTb MOLHOCTM ONTUYECKOTO U3NYyYeHUS.
LI1]. ctatba 731-02-04]

35
ob6osioyka onTuyeckoro BosokHa (cladding): AnanekTpuueckuii maTepuan ONTUYECKOTO BOJIOKHA,

OMOSACHIBAIOLWNIA CEPALEBUHY.
LI1]. ctatba 731-02-05]

3.6

XryT ontuyeckoro BosnokHa (fibre bundle): Komniekt onTuyeckmnx BOSIOKOH 6€3 3alMTHOIO MOKPbITUS.
LI1]. cratba 731-04-09]

3.7

onToanekTpoHHbIN mMogynb (fibre optic terminal device): Y3en, BkivalLWmMii O4HO UM HECKOBKO
ONTO3/IEKTPOHHBIX YCTPOMCTB, KOTOPbI Npeobpa3yeT 3/1eKTPUYECKUA CUrHan B onTuyeckunii n/vnmn Hao6o-
pOT 1 KOTOPbI NpefHa3HauYeH A1 NOAK/YEHNS, NO MEHbLUE Mepe, K 04HOMY ONTUYECKOMY BOJIOKHY.

L1], ctatba 731-06-44]

MpumevaHne — OﬂTOSﬂeKTpOHHbIVI MoAynb Bcerga nMmeet oguH NN HeCKOJIbKO BCTPOEHHbIX BOJTOKOHHO-0ONTU-
4YeCKux COe,EI.VIHVITeﬂef/I nnn BbIBOAOB B BUAE OTPE3KOB ONTUYECKOro BOJIOKHA.

3
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3.8 nckpo6o3onacHoOO ONTUYECKOO M3sydeHue «op is» (inherently safe optical radiation «op is»):
BuavmMoe mnn uHdpakpacHoe nsnyyeHue, KOTOPOE HECNOCOGHO B HOPMasibHbIX YC/OBUSAX UM YKa3aHHbIX
YCNOBWSAX HEUCNPaBHOCTU NMPMBOAUTL K 06PA30BaHMIO SHEPTUK, JOCTATOYHOW AN BOCN/IaMEeHeHUst AaHHOM
onacHoi atmocdepb!.

MpumeyaHne — STo onpefeneHne aHaNOrMYHO ONpeaeneHnio TepMUHa «UCKpobe3onacHsblii», NpUMeHsieMomMy
K 3/1eKTpUYEeCKMM uensam.

3.9 3awMueHHoe onTU4Yeckoe nsnyyeHre «op pr» (protected optical radiation «op pr»: Bugnmoe nnm
MHpakpacHoe n3nyyeHne, KOTOpoe YAepXNBaeTCs BHYTPM ONTMYECKOTro BOSIOKHA WM ApYroil nepepatoLleit
cpefibl B HOPMaJIbHbIX KOHCTPYKLUMAX WM KOHCTPYKUMAX C LOMOSMHUTENbHOW MeXaHW4eckKol 3alunToi, npu
3TOM VCK/I0YaETCA BbIXOZ, U3NYyHEHNS N3 3aLLUMTHON 060M04KN.

3.10 onTnMyeckan cuctema c 6/10knpoBKOi «op sh» (optical system with interlock): Cuctema yaep-
XaHUsi BUAMMOrO WM MHDPAKPACHOTO M3/TyYEHUs BHYTPWM ONTMYECKOTO BOJSIOKHA WM ApYroii nepegaroLiei
cpefibl C NOMOLLbI0 6/I0KVPOBKM MPY paspbiBe BO/IOKHA A5 HAAEXHOTO CHUXEHUS MHTEHCUBHOCTY Nyyka [0
6€30MacHOro YpoBHA 3a ykasaHHOe BpeMsi, KOrja yaepxaHve n3fyyeHus HapyllaeTcsi i OHO CTaHOBUTCH He-

OrpaHNYeHHbIM.
311

3HepreTMyeckass OCBeLeHHOCTb (ycTapeBLIWA TEpMWH: WHTEHCMBHOCTb u3nyuyeHus) (irradi-
ance — DEPRECATED: intensity): MoOLWHOCTb M3Ny4eHWs, NajaloLwero Ha 3/1eMeHT NOBEPXHOCTU, OTHe-
CEeHHas K Mnsoliagmn 3Toro afiemMeHTa.

([1]. ctaTbsa 731-01-25]
3.12

cseT (unu sugumoe nsnyyenue) (light or visible radiation): lto6oe onTuyeckoe nsnyyeHne, KOTopoe
MOXeT HenocpeACTBEHHO Bbi3blBaTb 3pUTE/IbHOE OLUYLLEHNE Y YesoBeka.
[[1]. ctaTba 731-01-04]

MpumeuaHunsn
1 FpaHuLbl CNeKTpasibHO| 06/1acT BUAMMOrO U3NTyYEHUS NPOXOAAT B AuanasoHe A/VH BOJSIH B Bakyyme oT 380 o
800 HMm.

2 B 06nacTu na3epHoil TEXHWKN N ONTUYECKOl CBA3U, NO TPaAULMN U Ha NPaKTUKe, B aHIIMACKOM A3blke TepMUH
«CBET» MHOTAA NPUMEHSETCS K M3NTyYEHUIO 3a Npejenamun BUAUMoii 061acTv cnekTpa.

3.13

onTuyeckoe BOMIOKHO (optical fibre): CBeToBOA B BUAE HWUTW, W3rOTOBMIEHHBIN W3 AU3NEKTPUYECKNX
maTepuanos.
[(1]. ctaTbs 731-02-01]

3.14

BOJIOKOHHO-ONTMYeckunii kabenb (optical fibre cable): Y3en, cocToawmii 3 04HOrO WM HECKObKMX
ONTUYECKMX BOSIOKOH WIN XIYTOB BHYTPU 06LL el 060/104KM, NpefHa3HaYeHHOW ANA NX 3anTbl OT MexaHu-
YECKMX Harpy3oK 1 Apyrux BO3LeWCTBUIA okpyxatoleldi cpefibl, HO COXpaHsioLLeil nepejatllme cBoiicTBa
BOJIOKOH (CM. mpuoxeHue D).

[[1]. cTaTba 731-04-01]
3.15

MOLLHOCTb ONTUYecKoro nsnyyeHusa (optical (or radiant) power): OTHOWEHME NOTOKA 3HEPIUN W3-
NlyYEHUS KO BPEMEHU U3NyYeHUs.

([1]. ctaTbs 731-01-22]
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3.16

onTuyeckoe nsny4dyeHue (optical radiation): 3nekTpoMarHMTHOE U3NTyYeHME C ATVHOWN BOMHbI B BaKyy-
Me. HaxogsLeica Mexay nepexofHbiM1u 061acTaAMU U3yYeHU A PEHTTEHOBCKOrO M pajavoBOIHOBOIO Ana-
Nnas3oHOB. TO eCTb NPUMEPHO B AnanasoHe oT 1HM A0 1000 MKM.

LI1]. ctatbs 731-01-03]

MpumeyaHne — B HacTosileM cTaHfapTe TEPMUH «ONTUYECKWUli» OTHOCUTCA K AJIMHE BOJIHbI OT 380 HM A0
10 mKMm.

3.17 3awuuleHHbIi BOSIOKOHHO-ONTUYeckuii kabenb (protected optical fibre cable): BonokoHHo-oN-
TUYECKUA Kabenb, 3alMLLEeHHbIA OT BbIXOAa ONTUYECKOrO U3/lyHYeHUss BO BHELLHIOW Cpefy B HOPMaslbHbIX yC-
noBusAx paboTbl U NPY NPOrHO3MPYEMbIX HEUCMPABHOCTAX C NOMOLLbIO AOMO/THUTE/IBHOTO apMUPOBaHUS, U30-
NAUNOHHON TPy6KM, KabenbHOro 10Tka UM KabenbHoro kaHana.

3.18 aHepreTuyeckas akcnosunumnsa (radiant exposure): OTHOLIEHVE IHEPrUN N3NTyYeHNs, najaroLero
Ha 3/1eMeHT NOBEPXHOCTH, K NI0LWaamn 3TOro afieMeHTa.

4 O6wme TpeboBaHUA

OnekTpoobopyfoBaHne U anekTpuyeckne Ex-KOMNOHEHTbl (Hanpumep, ONTO3/IEKTPOHHbIE MOAYN)
[O/MKHbI COOTBETCTBOBATH TPEGOBAHUAM OLHOrO UM HECKONbKUX CTaHAAPTOB MO KOHKPETHbIM BMAaM B3pbl-
BO3alLMThl 3N1EKTPO06opyAoBaHus, nepeuncrieHHbiM B FTOCT31610.0. 4N 3a4aHHOIO NPYMEHEHUs, eC/in 3TO
o6opypoBaHne 1 Ex-KOMNOHeHTbI NpejnonaraeTcs ycTaHaBMBaTh BO B3pPbIBOONACHOW cpefe.

OnTtuueckoe obopyfoBaH/e JOMKHO ObiTb NOABEPTrHYTO AOKYMEHTaNlbHO 0(DOPM/IEHHOW OLeHke onac-
HOCTW BOCM/IaMEHEHUS C MPUMEHEHVEM MPUHLUMNOB, NepeyYncrieHHbiX B npunoxeHun C. 3Ta oueHka Heob-
XoAuMMa fna Toro, YTobbl onpeAennTb, Kakoli NoTeHLMa bHbIA ONTUYECKUA UCTOYHUK BOCMIAMEHEHNS MOXET
BO3HUKHYTb B paccmMaTpuBaeMoM 060pyAOBaHUM W Kakue Mepbl criefyeT NPUHATb, YTOObl YMEHbLIUTb PUCK
BOCN/IaMEHEHMS.

Ecnu onTuyeckoe nsnyyeHne M30aMpoBaHo B 060/104ke, obecneynBaioLLeli cTeneHb 3allinTbl He MeHee
IP6X no pe3synbratam ucnbiTaHuii no Tpe6osaHnsam FOCT 31610.00ps o605104ek, nonagaHue noraowanLmnx
06BEKTOB U3BHE HE YUMTHIBAIOT, HO YUNTbLIBAIOT HA/IMUME BHYTPEHHMX NOrnoLanLmx 06bekToB. OgHako ecnu
onTUYECKoe M3NyYyeHne MOXeT BbIATW 3a npejesbl Takoli 060/104kM, TO TPe6OBaHUS HACTOSLLEro cTaHjapTa
TakKe NPUMEHSAIOTCA K reHepupyemMomy ONnTUYECKOMY U3NYyUEeHUIO0.

5 Bugpl 3awmTbl

5.1 O6uwwue TpeboBaHus

[ns npegoTBpalleHust BOCMIaMeHeHVsa OT ONTUYEeCKOro U3ny4yeHus BO B3pPbIBOOMACHbIX cpeAax npume-
HAIOT TpU BUAA 3awuUTbl. DTN BUAbI 3aLLMTbl OXBATbIBAIOT BCIO ONTUYECKYO CUCTEMY.

MpruMeHsaIoT cnepylowime BUAbl 3auUThbl:

a) uckpobesonacHoe ONTUYeCcKoe M3fydeHne — BUA 3aLUUTbl «op is»;

b) 3alwmLeHHoe onTuyeckoe nsnyyeHme — BUA 3aLLUTbl «Op Pry»;

C) onTuyeckas cuctema ¢ 6,10KMPOBKOI — BUA 3aLnTbl «op shx.

Ecnun oueHka onacHOCTM BOCM/IAaMEHEHUSI COMMIacHO MPUIOXEHMI0 B nokasbiBaeT, YTO BOCN/aMeHeHue
OT ONTUYECKOTO W3/ly4eHUss BO3MOXHO, TO MPUMEHAIOT NPUHLMMbLI BbIGOpa BMAA 3awmTbl B COOTBETCTBUAM C
Tabnuueli 1.

Ta6nuua 1—YpoBHU B3pbiBO3ALUTLI 060PYyAOBaHMS, o6ecreynBaemMble NPUMEHEHUEM BUAOB 3aliWTbl 4718 OnTUYe-
CKMX CUCTEM

YpoBHM B3pbIBO3aWUTLl 060pyfoBaHNA
Buga(bl> 3awuThbl

Ga. Da, Ma Gb, Ob. Mb Gc. Dc
Mckpobe3onacHoe onTuyeckoe nsnyyeHme — BUA 3aLinTbl «op is» (cM. 5.2)
- 6esonacHoe npu ABYX HEMCNPABHOCTAX WM NPU MCNOJ/Ib30BAHUN ONTMYe-
CKOro MCTOYHMKA C XapakTepucTUKoii TenaoBoro oTkasa (nepeuncnexune 3 pas-
Aena 5.2 2.2 wnn nepeuncnenne 3 pasgena 5.2.2.3) [a Oa Oa



FOCT 31610.28—2017

OkoHuaHue Tabnuubl 1

YPOBHU B3pbIBO3aLLNTHI 060pYA0BaHUSA
Bual'sl) 3awntsl
Ga. Da. Ma  Gb. Db. Mb Ge.Dc

- 6esonacHoe npy OAHOW HeMcnpaBHOCTU WM MPW UCMO/Ib30BAHUN ONTUYe-
CKOr0 UCTOYHWKA C XapakTepuCcTUKOI TenanoBoro otkasa (nepeuncneHve 3 pas-
nena 5.2.2.2 n nepeuncnenune 3 pasgena 5.2.2.3) Het la Oa

- 6e3onacHoe B HOpMasibHbIX YCNOBUAX 3KCnyaTaLlmm Hert Hert fa

3aumuieHHas BOJIOKOHHO-ONTMYECKash CpeAa C My4ykoM, CMOCO6HbIM BbI3BaTb
BOCM/IaMeHeHne, — BUA 3aluTbl «op pr» (cM. 5.3)

- C AOMOMIHUTENbHOW MeXaHU4YecKoi 3alyuToi Het [a fa

- COOTBETCTBYHOLAsA TEXHUUYECKUM YCNIOBUSAM U3rOTOBUTE/IA ONTUYECKOTO BO-
NoKHa AN5 06LenpoMbILLTEHHOT0 NPUMEHEHNS, HO 6e3 AoNoNHUTEeNbHOl Me-
XaHW4eCKoW 3alnTbl Hert Hert Oa

BonokoHHO-oNTMYeckas cpefa Cc My4ykoMm, CNOCOGHbIM Bbi3BaTb BOCM/1aMeHe-

Hve, 6/10KnpyeMbIM Npu 06pbIBE BOTOKHA. — BUA 3awmnTbl «op sh» (cm. 5.4)

- 3alwuLeHHbIi BOTOKOHHO-ONTUYeCKWii kabenb «op pr» ans Gb/Dto/Mb +

dhyHKLMOHaNbHasA cuctema aBTOMaTUYeCKoro OTK/I0OYEHNS Ha OCHOBe Bpeme-

HW 3a/lepPXXN BOCMN/IaMEHEeHNs B3PbIBOOMNACHOW rasoBoii cpegpl Na’» la Na

- 3alnLLeHHbIi BOSIOKOHHO-ONTUYECKUIA Kabenb «op pr» Ana Gce/Dc + dyHkK-
LMoHanbHas CMCTEMA aBTOMATUYECKOro OTK/TIOUYEHUSI HA OCHOBE BPEMEHM 3a-
AepXKn ans 3awuTsbl 3peHus (TOCT IEC 60825-2) Het na’) Oa

- HesalnueHHbIi BONOKOHHO-ONTUYECKUA kabenb (He «op pr») + dyHKUu-
OHanbHaa cucTtemMa aBTOMATUYECKOro OTK/OYEeHWUS Ha OCHOBE BPEMEHM 3a-
AEpPXKn Ana 3awuTbl 3peHus (TOCT IEC 60825-2) Hert Hert Na

He NpuMeHsI0T HW OAMH N3 BUAOB 3alnTbl (HEOrpaHUYEHHbI, CNOCOGHBINA Bbl-
3BaThb BOCMN/laMEHEHNE Ny4OoK) Het Het Het

11 Cnctema aBTOMATMYECKOro OTK/0YeHUs obecneymnBaeT 6€30NacHOCTb npun Op,HOﬁ HeuncrnpaBHOCTWU.

5.2 Tpeb6oBaHUsi K NCKPOGE30NACHOMY ONTUYECKOMY U3NTYUYEHUID «Op iS»

5.2.1 O6wue TpeboBaHusa

VckpobesonacHoe onTuyeckoe n3nyvyeHne —aTo BUAMMOE MW MHGPaKpacHoe ussyyeHne, KoTopoe B
HOpMasibHbIX YC/I0BUAX paboTbl UM B YKa3aHHbIX YC/I0BUSX HEWCNPABHOCTWM HECNOCOOHO co3fasaTb aHep-
V0. AOCTaTOYHYIO 4719 BOCN/JaMeHeHNs faHHON B3pblBOOMNacHO! cpeabl. O6ecneyeHne 6e30nacHOCTU OCHO-
BblBAETCA Ha OrpaHMyeHUn MHTEHCUBHOCTU MyyKa OMTUYECKOTo M3/lydeHus. BocnnameHeHve OT ONTUYeckn
06/1y4aemoro norsoLjanLlero o6bekra TpebyeT HauMeHbLUIEro KOIMYecTBa IHEPrumn, MOLHOCTY UIn 3Hepre-
TUYECKOI OCBELLEHHOCTY NPU TOXAECTBEHHBLIX MeXaHM3Max BoCniaMeHeHnsa B BUAMMO 1 HdpakpacHoi 06-
nactax cnektpa. KoHuenumsa nckpob6eaonacHoro onTUYeckoro n3nyvyeHuss NPUMEHSAeTCs K HeorpaHuyeHHOMY
U3NYYEHWI0 1 JonyckaeT NPUCYTCTBME MOMIOTUTENSA B OKpYXaloLeli cpege.

5.2.2 HenpepblBHOE U3ny4vyeHune

5.2.2.1 O6uwue TpeboBaHus

MOLLHOCTb ONTUYECKOTO U3MTyYEeHUA UMK IHepreTnyeckas OCBELLEeHHOCTb He A0/IXKHa MpeBbilaTh 3Ha-
YyeHwuil. NpMBeAEHHbIX B Tabnuuax 2, 3 n 4. pacnpegeneHHbiX no rpynnam 060pyAoBaHvsa 1 TemMnepatypHbIM
Knaccam.

B kauecTBe anbTepHaTMBbI COOTBETCTBMIO TAbNMLE 2 CYLLECTBYIOT CreAyloLme BO3MOXHOCTH:

- Ona nnowaan obnyyaemoii noBepxHocT 6onee 400 MM2 MakcumanbHas Temnepartypa, U3MepeH-
Has Ha 06/11y4yaeMoli NOBEPXHOCTU, AO/HKHA MPUMEHATLCA 1A OnpefesieHus TemrnepaTypHoro knacca 6es
OorpaHnyeHnsi aHepreTUYeckoli ocBeLLeHHOCTH. Tpy U3MepeHnn TemnepaTypbl HEOBXOAMMO YUUTbIBATb, YTO
WHTEHCUBHOCTb Nyyka MOXeT 6biTb HEOAHOPOAHOWA.

- Ans nnowaan o61yyaemoi noBepxHocTn He 6o1ee 130 MM2 MakcUMasibHble 3HaYeHNUS MOLLLHOCTU W3-
NIYYEHUS. OT/IMYHbIE OT 3HAYEHWI U3 Tabnuubl 2 4Nna TeMnepaTtypHbIx knaccos T1. T2, T3 n T4 o6opyaoBaHus
noarpynn WA. IIB nnn HC. 6onee nogpo6bHo npeacTaBfieHsbl B Tabnuue 4.

6



FOCT 31610.28—2017

- McnblTaHne Ha BOCM/laMeHeHNe BbINOSTHAETCA B COOTBETCTBUM € 5.2.4.

Ta6nunya 2— Be3onacHas MOLWHOCTb ONTUYECKOTO U3/yYEHNs 1 IHEpreTuyeckas OCBELLEHHOCTb A8 060pyA0BaHNS
rpynn | u ll. knaccuuLMpoOBaHHOrO No rpynne 1 TemnepaTypHoOMy Knaccy

VICTOUYHMKM ONTUYECKOTO M3NYyYeHUst
MoryT npUMeHsTLCS

C MOLLHOCTbIO W3/1y4YeHust C 3HepreTM4eckoii ocBeLeH- LS CNeayoLWmnX Cpes, 0
o 1MmevaHus
(npesen aHepreT4eckoin HOCTbIO (Mpeaen MOLHOCTH (TemnepatypHble Knacchl v rpynna/ p
0CBeLLeHHOCTU U3NyYeHUs He NpuMeHsieT noArpynna o6opyA0BaHus)
He npumMeHsieTcs). MBT cs). MBT/MM8
Bes3 orpaHnueHusa
S 150 — IHACT1.T2 nan T3 m |

ob6nyyaemoii nnowagmn

VA. IIB He3aBUcuMmMoO

S35 OT TemnepaTypHOro knacca, Bes orpaHnyeHuns
- HCcT1.T2. T3unn T4 o6nyyaemoii nnowagu
nl
Be3 orpaHnueHus
S15 — Bce cpefbl ,
o6nyyaemoii nnowagmu
O6nyvaemas nnowagb
— S20 MACT1.T2 nim T3 n |
S30 mm2
Bes orpaHunyeHun
— S5 Bce cpeapl P ,
ob6nyyaemoii nnowagmn
MpumeyvyaHne — lpUMEHNMbIE 3HAYEHUS MOLLHOCTM ONTMYECKOTO U3NYYEHUS WAV IHEpPreTuyeckoin ocse-

LW EeHHOCTH, NpUBEAEHHbIe B Tab/MLe, 0CHOBaHbl Ha knaccudukaymm o6opyaoBaHusi no rpynnam (nogrpynnam rasosoit
cMecu) U TemnepaTypHbIM Kiaccam, NMOoCKoJsibKy NPOoLecc BOCNaMeHeHUss MENKMMUN TOPSAYUMI YacTuLamMmu 3aBUCHT OT
rpynnbl 1 TEMNEPaTYpPHOTo Knacca B3pbIBOONACHO cMecK. ITO He 3aBUCUT OT rpynnbl (3/1eKTPo-) 060pyL0BaHUS U TEM-
nepaTypHOro kKnacca, CBsi3aHHbIX C OL,EHKOW 3/1eKTpo06opyA0BaHUSl. HE06XOANMO YUUTbIBATh, UTO 3HAUYEHNE TEPMUHA
«TemnepaTypHblii Knacc» 4151 ONTUYECKOTO W3/yYEHUs «Op iS» OT/IMYAeTCs OT 3HA4YeHuss 3TOro TepMuHa 4N1S BUAO0B
3almnThl 31eKTpoobopyaoBaHMA (Hanpumep, B3pbIBOHENPOHULaemMasa 06010uka «d» nan nckpobesonacHas Lenb «i»).

[n§a «op is» TEPMUH «TemnepaTypHbIli k1acc» nNpyu NPUMEHEHUN AaHHON TabnnLbl He OTHOCUTCA K MakCUMasbHO
Temnepartype, U3MepeHHOW Ha o6opyaoBaHUM. OH OTHOCUTCS K CBOMCTBAM CaMOBOCM/1aMEHEHWNA Fa30B, CBA3AHHbIX C
o6opyfoBaHMeM A1 pas/iMyHbIX NOArPynn ra3oBoi cmecu. Moatomy Ana o6opypoBaHus HA u IIB TemnepaTtypHble
knaccel T5 1 T6 He NpUMeHAIOTCSA, Tak Kak HeT ra3oBbix cMeceli nogrpynn MAunu VB ¢ Temnepatypoli camoBocniame-
HeHusi. cooTBeTcTBYOWeEW T5 nnm T6. MogobHbIM o6pa3zom aAns obopygoBaHma noarpynnbl HC He cyuiecTByeT rasoB
C TemnepaTypoii camoBoCniaMeHeHuns, COOTBETCTBYOLW e T5, a cepoyrnepos — eAUHCTBEHHbIN ras nogrpynnel HC ¢
TemnepaTypoii camoBOCN/IaMeHEHNs, cooTBeTCTBYowWwen T6.

MoaToMy Npu NnpMMeHeHun AaHHol Tabnuusl 4Ns o6opyaoBaHus noarpynnsl VB Ans 3HayeHuii MowHoCTU on-
TUYECKOTro U3NTyYeHUs UAKN 3HepreTuyeckoil OCBELeHHOCTN BO3MOXEH TONbKO BapuaHT TemnepaTypHbIX KNaccoB OT
T1 po T4. OfHako Ansa 060pyAOBaHNS C BUAOM 3aLlMTbl «Op iS» MPW €ro yCTaHOBKE Ha MecTe MPUMEHEeHUs B CMecwu
noarpynnel A n3rotoBuTeb MOXeT ykasaTb kacc Temnepatypbl oT T1 go T3 unu T4. Mogo6HbIM 06pasom gnsa nog-
rpynnbl HC u3rotoBuTeNb JOMKEH yKasaTb TeMnepaTtypHblii knacc oT T1 go T4 nnm T6. ecnv Ha MecTe NpUMeHeHus
6yfeT npucyTcTBOBaTbL CEpoyrnepos.

Tabnunua 3 — BesonacHas MOLLHOCTb ONTUYECKOTO U3NYYEHUSA U 3HepreTnyeckas OCBeLLeHHOCTb AN 060pyf0BaHUsA
rpynnsi Il

Moarpynna o6opyfoBaHus ATA 11IB v 1iC
YpoBeHb 3aluTbl 060pyA0BaHNS Da Db Dc

MOLLHOCTb U3NYyUYeHus (MPesesn IHepreTuYeckoli OCBELLEHHOCTH He npuMe-

S35 S35 S35
HsieTcAa). MBT

JHepreTnyeckas OCBELLEHHOCTb (MPeen MOLHOCTU U3/yUYeHUs He npumMe-

HsaeTca). MBT/MM2 S5 S5 S10
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Ta6nuua 4 — bBesonacHsle npefesnbHble 3HAYEHUSI MOLLHOCTU ONTUYECKOTO U3NTyYeHNs AN NPOMEXYTOUHbIX naoLia-
feli o6nyvaemoli noBepxHocTu (rpynna | uam |l. NOCToAHHaA MOLLHOCTb, Kacchl Temnepartypbl cpefbl T1—T4. o6opyfo-
BaHue noarpynn WA. VB nnn HC). laHHble pucyHka B.1, Bknoyas koadpuumeHT 6e3onacHocTu

O6nyvyaemasn naouwafb, MM2 MakcumanbHas MOWHOCTb U3yyeHns, MBT

<4 +10-3 35
24 10 3 40
218+10-~2 52
24-10-2 60
20.2 80
20.8 100
229 115
28 200
270 400

NMpumeuyaHune — [nsa obnydaemoit naowaan 6onee 130 MM2 NpUMeEHSieTCA Npeaen aHepreTnyeckoil ocee-

LeHHocTn 5 MBT/MM2 .

5.2.2.2 MOLWHOCTb ONTUYECKOTO U3/Ty4YeHUs

Ecnu cooTtBeTcTBME Tabnuuam 2. 3 1 4 OCHOBbLIBAETCA HA MAKCUMasIbHbIX 3HAYEHNAX MOLLHOCTW ONTU-
YeCKOro M3/lydyeHns, TO MakCMMasibHY0 MOLLHOCTb ONTUYECKOTO U3NyYeHUs U3MepSIoT OAHUM U3 CriefyoLwmnx
METO/I0B MPU TaKUX Xe WIN 3KBUBA/IEHTHbIX YCNOBUAX PacCesHUa Tenna, Takux, kakMMu 6bl OHW Oblan npu
NMPUMEHEHUN MO Ha3HaYeHUIo, NpUBEeAEHbl HUXeE.

1) dakTuyeckylo cxemy BO3OYXAEHUA UCNOMb3YIOT /18 NoAaun NUTaHUA Ha ONTUYecKoe YCTPOKCTBO U
MaKCMMasibHY0 MOLLHOCTb OMTUYECKOro U3/ly4YeHUss U3MepsoT B YC/IOBUAX HEUCMNPAaBHOCTU B COOTBETCTBUU
C KpUTEPUSIMU 3alLMTbl OT Neperpy3kn/noBpexaeHnsa anekTpuyeckoi uenu no 5.2.5 ona cooTBETCTBYIOLLErO
YPOBHS B3pbIBO3alLMTbl 060PYA0BaHNA Npy TemnepaType okpyxatwueli cpefbl oT 21 °C go 25 eC. Ecnm mouy-
HOCTb OMTUYECKOro U3syyeHns GyAeT Bbille Npu NpefyCMOTPEHHOM A8 AaHHOro 060pyAoBaHNs AvanasoHe
TemMnepaTtypbl OKpyxatoLleil cpefbl, TO 3HaYeHWe, N3MepeHHoe NPW KOMHAaTHOI TemnepaType, AO0/IKHO ObiTb
CKOPPEKTUPOBAHO C NPVYMEHEHMEM TemnepaTypHoro koadduureHTa n3 TexHn4eckux ycrnosuii. Ecnm B Tex-
HUYECKNX YCMOBUAX HET Takol MHpopMaLumm, TO AONOSTHATENILHO NPOBOAAT U3MEPEHUS Npyu CaMmoM HU3KOM U
caMOM BbICOKOM 3Ha4yeHUsAX TemnepaTypHOro avanasoHa, npefyCcMOTPEHHOro A/ AaHHOro o6opyAoBaHus.
Heobxoanmo oTbupatb oTAeNbHble 06pas3Lbl ANA KaXKAO0ro M3 TpexX UCNbITaHWi, ecnn BXOAHble napaMmeTpsbl,
BO3/e/CTBYIOLLME HA ONTUYECKOE YCTPOWCTBO, BbilLe MaKCUMasibHO AOMYCTUMbIX 418 Hero. Yncno ucneitye-
MbIX 06pasL0B 3aBUCUT OT YncCna yUnTbiBAEMbIX MOBPEXAEHUN.

2) MakcumanbHble BXOAHble 3HauyeHusi, NocTynawlime Ha onTuyeckoe YCTPOWCTBO OT (hakTU4YecKow
CXeMbl BO3OYX[EHWS, pacCUATLIBAIOTCA Ha OCHOBE aHanun3a NPUHUMNUanbHOl CXeMbl BO3OYxAeHus. 3T0T
aHanun3 [0/HKEH YUnTblBaTb YC/IOBUA NOBPEXAEHNA B COOTBETCTBUM C KPUTEPUAMU 3aluTbl OT neperpysku/
NOBPEeXEeHNA 3NeKTpUuYeckoi uenn no 5.2.5 n cooTBETCTBYIOLMIA YPOBEHb B3pbIBO3ALLMTbI 060PYL0BAHUS.
OAVH ncnbITyeMblli 06paseL, ONTUYECKOro YCTPOKCTBA 6e3 CXeMbl BO3GYXAEeHVNS NOAKIYAl0T K OTAE/IbHOMY
perynnpyemMomy UCTOYHWKY NUTAHUS 1 NoABepratoT BO3AENCTBUIO BXOAHbIX NapamMeTpoB, PaBHbIX MakcMasb-
HbIM paccyMTaHHbIM 3HAaYeHUAM BXOLHbIX nMapamMeTpoB. MakCcvMasibHY0 MOLLHOCTb ONTUYECKOrO MU3NyYeHus
ONTMYECKOTrO YCTPOCTBA M3MEPSIOT Npy TeMnepartype okpyxatwLein cpegbl ot 21 “C go 25 °C. Ecnv mou-
HOCTb OMTUYECKOro M3nyyeHuss GyfeT Bbllle B NpeAyCMOTPEHHOM A1 AaHHOro 06opyAoBaHus guanasoHe
TemnepaTypbl OKpyxatoLiei cpefpl, TO 3HaYeHne, U3MepeHHoe Npu KOMHaTHOl TemnepaType, 40/KHO ObiTb
CKOPPEKTMPOBAHO C NPVYMEHEHMEM TeMNepaTypHOro koaduuneHTa n3 TexHnyeckoin cneundumkaumun. Ecnn
B TEXHWYECKOW cneumdmkauumn HeT Takoi nHcopmalum, To He06X0AMMO AOMNOTHUTENIbHO NPOBECTU N3Mepe-
HVA MPY CaMOM HU3KOM M CaMOM BbICOKOM 3Ha4YeHUAX TEMNepaTypHOro guanasoHa, npeaycMoTPEHHOro Asis
AaHHoro o6opyfoBaHusi. Heo6xoAnMo oTéupaTh OTAENbHbIE 06pasLbl 4715 KaXA0ro U3 TPEX UCMbITaHWi, ecnu
BXOJHble MapameTpbl, BO3AENCTBYIOLME HA ONTUYECKOE YCTPOWCTBO, BbIlLE MakCHManbHO AONYCTUMbIX A1
Hero.
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3) dakTn4eckyto cxemy BO36YXAEHUSA 3aMEHAIOT OTAENbHbIM PeryimpyeMbiM UCTOYHUKOM NUTaHus. 3TOT
MCTOYHMK NMUTaHNA 3aTeM MCMOMb3YHT A/ NOAAUN BXOAHbIX CUTHA/IOB Pa3/INyHON BE/IMUMHBI HA ONTUYeCcKoe
YCTPOICTBO U U3MEPSIT MakCMMaslibHYl0 MOLLHOCTb OMTMYECKOro 13slydeHus. MNoBpexaeHns He yunTbiBatoT-
cs. JecsaTb 06pasL,0B ONTUYECKOTO YCTPOICTBA UCTbITLIBAKOT NPV TEMNEpaType OKpyXxatLei cpegbl oT 21 eC
o 25 °C. B kayecTBe MakCUMasibHOl MOLLHOCTY ONTUYECKOr0o U3/y4YeHUst NPUHUMAIOT CaMyH BbICOKYH MOLLL-
HOCTb. OMNpefesieHHy0 Npu UCMbITaHUN fecAaTn 06pasLoB, A0 TOT0 Kak ONTUYECKoe YCTPOWCTBO OTK/UMTCA
WU noracHer.

NMpumeyaHune — Korpa hakTuyeckyto cxemy BO36GYXAEHNA 3aMEHSIOT OTAE/IbHbIM PErYINPYyeMbIM UCTOYHUKOM
NUTaHUs, 3HaYeHne MakCMMasibHOW MOLLHOCTM ONTUYECKOTO U3/yYeHUsi PaBHO 3HAYEHMIO, KOTOPOE MOXET 6biTb U3MEPEHO
[l0 TOro, KaK onTuyeckoe yCTPOWCTBO OTK/IOUMTCA. B 3TUX YCNOBUSX CyLLECTBYeT BO3MOXHOCTb 3HAUYNTESIbHbIX PACXOX-
[eHunii B 3HAYEHUAX ANS pa3HblX 06pasL0B 0HOT0 ONTUYECKOTO ycTpoiicTBa. Mo3ToMy Npu OnpeaeneHun MmakcumasbHo
MOLLHOCTW ONTUYECKOTO N3/TyHYEeHUS UCMbITLIBAIOT AECATH 06pa3L0B 0AHOM0 ONTUHECKOTo YCTpoiicTBa. Mpo6aemMbl pacxox-
[eHUs 3HAUYEHUI He cylecTBYeT Npu OLEHKe ONTUYECKOTro YCTPOCTBA C ero (pakTUUYecKoi CXeMoil BO3BYXaeHMS.

4) PacyeT MaKkCMMasIbHOW MOLLHOCTV ONTUYECKOrO WU3/lyY4EeHUS Ha OCHOBE 3/1IeKTPUYECKON MOLLHOCTH,
noABOAVMMON K ONTUYECKOMY YCTPOICTBY, Kak ykasaHo B 2). nA onpeAeneHns BbIXOAHbIX 3HAYEHWUd Heob-
XOAUMO yunTbiBaTb UHGOPMALMIO N3 TEXHUYECKNX YCNOBUIA, PACCUUTAHHYIO 3/IEKTPUYECKY0 MOLLHOCTb W, B
cryyae Heo6XoAMMOCTH, PacCTOSTHUA OT U3/lyyaioLlell NOBEPXHOCTM, NPefyCMOTPEHHbIE KOHCTPYKLME.

HesaBuCKHMO OT TOrO, Kakune U3 ykazaHHbIX Bbille METOA0B UCMbITaHUS BblOpaHbl, MPUMEHSAIOTCA Creay-
owme TpeboBaHus:

- Ana n3mepeHnss MOLLHOCTW ONTUYECKOro WM3/lyYeHWUs 1cnonb3yloT otodeTekTop {Hanpumep, nony-
NPOBOAHUKOBbLIN AaTUMK A8 NOYTU MOHOXPOMATUYECKOTO W3/yYeHUsi, ONTUYECKUA U3MepUTe/lb MOLLHOCTN
UM TePMO3NEKTPUYECKUI JaTUMK AN NCTOYHMKOB HEMOHOXPOMATUYECKOro ONTUYECKOro U3NyYeHUss Uan us-
Jly4eHns HEeNOCTOSAHHOTO CNeKTpa).

- ®oTofeTekTop AO0/MKEH ObiTb YCTAHOB/IEH Ha [OCTATOYHOM pPacCTOSAHUMM OT BbIXOJa ONTUYECKOro
ycTpoiicTBa Takum 06pa3oM, 4Tobbl Gbi/1 3axBayeH BeCb AnaMeTp Myyka B COOTBETCTBUM C JOKyMeHTauuein
Ha dhoTogeTekTop. B kayecTBe asibTepHaTVBbl A1 ONTUYECKUX YCTPOWCTB, BCTPOEHHbIX Ha 3afjaHHOM pac-
CTOSIHMM B 060JI0UKY, HE CAEPXMBAIOLLYIO OMTUYECKOe U3yYyeHne, hOTOAETEKTOP MOXET OblTb YCTAHOB/EH
Ha 3TOM 3aaHHOM PacCTOAHWM OT ONTUYECKOro YCTPOKCTBA. ANbTEpPHATVBHbLIA METof NPUMEHUM TONbKO B
cnyyae, ecsim 060/104Kka COOTBETCTBYET NPU3HAHHBIM BUaM B3PbIBO3aLLMUTLI 3/1EKTPUYECKOr0 060pYA0BaHNS,
npegHasHayeHHoro A9 yAepxaHus BHYTPEeHHero BocniameHeHus (Hanpumep, B3pbiBOMeNpoHuLaeMas 060-
nouka «d» U T.4.) B COOTBETCTBUU C cepueil ctaHgapToB TOCT 31610 n FOCT IEC 60079, nnu ecnu no pe-
3y/NbTatam OLEHK/ ONacHOCTV BOCM/ITAMEHEHUSI HE OXMAAETCA NPUCYTCTBUE NOrNoLWatLMx 06 bEKTOB BHYTPU
060/104kM (Hanpumep, 060/104Ka CO CTeneHblo 3awnTbl IP6X . 060/104Ka ¢ NPOAYBKONM NOA AaBNEHUEM «p».
060/104Ka C OrpaHMyYeHHbIM NPOMYCKOM rasoB «MfA» U T. 4.).

- MakcvmanbHasa n3amMepeHHast MOLLHOCTb ONTUYECKOro U3/Ty4eHuns [omKHa 6biTb He 60/1ee NPUMEHNMO-
ro MakCMMasibHOr0 3HaYeHNS ONTUYECKOW MOLLHOCTM 13 Tabnuy, 2. 3 unm 4.

Ecnn makcumanbHoe n3MepeHHoe 3HauyeHne ONTUYeCcKoi MOLLHOCTM He COOTBETCTBYET aToMy TpeboBa-
HWI0. TO MOXHO BbINOIHUTL OLLEHKY A5 OnpefesieHns COOTBETCTBUS TPe6oBaHUAM K «3HepreTuyeckoi ocee-
LeHHOCTM» (cM. 5.2.2.3).

5.2.2.3 3JHepreTuyeckas 0CBELLEHHOCTb

Ecnu cootBeTcTBME Tabnmnuam 2. 3 v 4 OCHOBbLIBAETCA HA MaKCUMaslbHbIX 3HAYEHVAX SHEPreTUYEeCcKoi
OCBELLEHHOCTH, TO ONTUMa/IbHAsA 3HepreTuyeckass OCBELLEHHOCTb MOXeT ObITb onpefeneHa ofHUM U3 MeTo-
[OB UCMbITAHWI, NPUBEAEHHBIX B 5.2.2.2.

HesaBMCKMMO OT TOrO, Kakune U3 ykasaHHbIX Bbllle MeTOA0B WUCMbITaHUA BbliOpaHbl, NPUMEHSATCA criefy-
lowme TpeboBaHus:

1) Heo6x0AMMO yCTaHOBUTb OrpaHuuMBaloLLyto guadparmy He 6onee 100 MM2 Takum 06pa3oMm, YTOObI
cpefuHHasA Touka aAvadparmbl 6bi1a CLEHTPMPOBaHa Ha Myyke OT ONTUYECKOro YyCTPOCTBa.

2) Pa3vep orpaHuumBaroLeii guadparmbl AOMKEH ObiTb MEHbLUE LUMPUHBI NyYKa, YTOObl ONTUYecKoe
n3nyyeHune 6b110 YacTUYHO 6/10KMPOBAHO U ero niowaab He npesbiwana 100 MM2.

3) OrpaHuyuBatowyo anadparmy Heo6XxoAMMO yCTaHOBWUTb B Grvxaillei Touke AOCTyna K BbIXOAY
ONTUYECKOro ycTpoiicTBa. B kauecTBe anbTepHaTBbI /1 ONTUYECKUX YCTPOMICTB, BCTPOEHHbIX HA 3adaH-
HOM paccTosiHUM B 060/104KY, OrpaHUuYMBaloLLY0 AnadparMy MOXHO YCTaHOBUTbL Ha 3TOM 3afaHHOM pac-
CTOSIHAW OT ONTUYECKOro YCTPOMCTBA. ANlbTEPHATVBHbLIN METOA NPUMEHNM TOJIbKO B C/lyyae, ecnu 060104ka
COOTBETCTBYET MPU3HaHHLIM BMAAM B3PblBO3aLUMTbLI 3N1EKTPOO60PYAOBAHUSA, NpefHa3HauYeHHoro Ansa yaep-
XaHusi BHYTPEHHEro Bocn/aMeHeHus (HanpumMep, B3pbiBOHENpoHuuaemas 060/04ka «d» B COOTBETCTBUM C
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[OCT IEC 60079-1) unu ecnun no pesynbraTtam OLEHKN ONacHOCTW BOCM/IAMEHEHUSI HE OXMOAEeTCs Hannume
nornowarLmx 06bLeKToB BHYTPM 060/104KM (Hanpumep, 060/104Ka CO CTeneHbio 3awmuTel IP6X. o6onouka c
NpoAyBKOW NofA AaBfeHnem «p». 060/104Ka C OrpaHNYEHHbIM NPOMYCKOM rasoB «NR» 1 T. 4.).

4) doTopeTekTop (Hanpumep, NOsyNPOBOAHUKOBLIV faTYMK A1 MOHOXPOMATUYECKOTO MU3/yYeHUs:, on-
TUYECKNIA N3MepUTelb MOLLHOCTU UK TEPMO3IEKTPUYECKNT AATUNK AN UICTOYHUKOB HEMOHOXPOMAaTNYECKOro
ONTUYECKOTO U3NYYEHNUSA WU U3/TyYeHNS HENOCTOSIHHOTO CNekTpa) ¢ 60n1ee WNPOKoi 061acTbio 06HaPYXeHUs,
yem nnowagb Avadparmbl, UCNOMb3YIOT AN U3MEPEHUS MAKCUMasIbHOM MOLLLHOCTW ONTUYECKOTO N3MyYeHus,
NPOXoAALLEro Yepes orpaHnYnBaloLLyto gnadparmy.

5) N3mepeHre MakCMMasibHOW MOLLHOCTM ONTUYECKOTO M3/TyYEHWNS OCYLLECTBASIOT C OrpaHnymnBatoLLei
Avacdbparmoii, cchoKyCMpOBaHHON Ha Nyuke, a Takke nNpu nepemeLleHnn guadparmbl BAOMb NOAA U3NYyYEHUS,
€C/IN MOLLHOCTb MyyKa HeogHoOpoAHA.

6) MakcuManbHyt aHepreTU4yeckyto 0CBELLEHHOCTb PacCUMTLIBAIOT HA OCHOBE MaKCMMaslbHOro 3Haue-
HUS U3MEPEHHOIN MOLLHOCTM ONTUYECKOTO W3/yYeHWsl, NPOXOAsALLEero Yepes orpaHuuuBaloLLyo auadparmy,
pasfeneHHoro Ha nnowaab NOBEPXHOCTU OrpaHuyvBatoLLei gnadgparmbl.

7) MakcumasibHOe paccuMTaHHOe 3HayeHne 3HepreTUYeckoi OCBEeLLEeHHOCTW AO0J/IKHO ObiTb He 6onee
NPUMEHNMOro MaKCMMasibHOTO 3HAYEHUST IHEPTETUYECKO OCBELLEeHHOCTH 13 Tabnuy 2. 3 nnu 4.

Ecnn MHTEHCMBHOCTL Nyyka HeoAHOPOAHAsA NO ero nonepevyHomy CeyeHuto, To AN onpefesieHns Mak-
CUMasIbHOTO 3HaYeHUs1 IHepPreTUYecKol OCBELLEeHHOCTN MPOBOAAT N3MEpPEHNEe MOLLHOCTA ONTUYECKOro M3ny-
YyeHus ¢ membpaHoii niowaasto 4o 100 Mm2.

Ecnun makcMmanbHoe paccunmtaHHoe 3HauyeHne 3HepreTUYecKoin OCBELLEHHOCTM He HUXe NPUMEHUMOro
MaKCUMasibHOTO 3HaYeHNsA IHepPreTMUeCKoV OCBELLEHHOCTUN 13 Tabnuy, 2, 3 AN 4. TO MOXHO BbINO/HUTL OLLEH-
Ky A5 onpefenieHns cooTBeTcTBMA TpeboBaHnAM ANA «MOLHOCTU ONTUYECKOTO U3nyyeHus» (cm. 5.2.2.2).

MoxeT 6bITb paCCMOTPEHO NPUMEHEHWNE C/IEKTPOpaAMoOMeTpa UNn apyroro obopygosaHusa ans nsmepe-
HUSA 3HEepreTMYeCcKoi OCBEeLLEeHHOCTN BMECTO orpaHuumsaioLleli guadparmel 1 potogeTekropa.

5.2.3 WmnynbcHoe nsnyyeHue

5.2.3.1 O6wwme TpeboBaHUA

[nnTenbHOCTb ONTUYECKOro MMMy bca A5 060pyA0BaHNA CO B3PbIBO3ALMUTONR ypoBHe Gc n Oc MoxeT
6bITb OnpejesieHa Ha OCHOBE HOMMWHA/IbHbIX 3HAYEHWUI YacTOTbl MOAYNAUMM U pabounx napameTpos, ycTa-
HOBJ/IEHHbIX M3roToBUTENEM. Hanpumep, Npofo/MKUTENIbLHOCTL UMNYy/bca (UM «BPEMSA BK/IOYEHUA») pasBHa
npov3BeAeHNto nepvoga CnefoBaHNa VMMNYNbLCOB (MW «BPEMEHN MeXAy UMNynbcamu») Ha KoapduuneHT
3anosiHeHuns (BeIMUYUHLI, 06PaTHOW CKBXKHOCTU UMMNY/bCa).

LnnTenbHOCTb ONTMYECKOro MMnynbca Ans obopyfoBaHUs CO B3pbIBO3alMUTON ypoBHel Ga. Gb. Da,
Db. Ma nnn Mb Heo6xogumMo n3MepsaTb B YC/IOBUAX HEUCMPABHOCTU B COOTBETCTBUMN C KPUTEPUAMM 3aLUUThI
0T neperpyskn/NoBpPEXAEHNS 3N1EKTPMYECKOn uenn ans «ONTUYEeCKUX YCTPOWCTB, UCMOMb3YIOLWMX MPUHLMM
nckpobesonacHOCTN». MOXHO MCNOb30BaTb IEKTPUYECKUA ocuunnorpad Ans M3MepeHnus OAUTENbHOCTM
“MnNynbca HanpshkeHusl Ha BXoAe B ONTUYECKOe YCTPOMCTBO B YC/IOBUSAX HEUCTPABHOCTMW.

Mpouepypa oueHkn ans rpynnel || nokasaHa B 6/10k-cxeMe B NpunoxexHum E.

5.2.3.2 AnnTenbHOCTb ONTUYECKOro umnynbca He 6onee 1 ¢ ana rpynnsbi i

OHeprusa onTMYecKoro UMnynbca ANNTEeNLHOCTLIO MeHee 1 MC. Kak onpefenieHo B COOTBETCTBUN C Tpe-
6yembIM YPOBHEM B3pblBO3alLMTbl 060pYA0BaHNSA, HE A0/HKHA NpeBbllaTb MUHUMAsIbHYIO0 3HEPruio Bocna-
MEHEHUs1 COOTBETCTBYIOLLEl B3PbIBOONACHON ra3oBoii cpefbl.

OHeprusa onNTUYECKoro UMnysbca AINTeNbHOCTLI0 OT 1 Mc f0 1c, Kak onpeAesieHo B COOTBETCTBUM C
TpebyeMbiM YPOBHEM B3pbIBO3ALLMTLI 060PYA0BAHNSA, HE [O/MKHA NPEeBbIWAaTh AeCATUKPATHOW MUHUMAaIbHOW
3Hepruy BoCn/aMeHeHUs1 B3pbIBOOMACHON ra3oBoli cpeapl.

OHeprua OfMHOYHOTO OMTMYECKOro MMMY/ibCa paBHa NPOU3BEAEHNI0 CpeAHel MOLHOCTW Ha AnTesb-
HOCTb 3TOro MMNysbca.

MpumeyaHne — B cooTBETCTBUM C pe3y/ibTaTaMn CPaBHEHUS U3MEPEHHOW MUHUMASIbHOW 3HEPrUMn 3aXKuraHus
onTuyeckoro nmnynsca (Oe. pi. min) 4NA ONTUYECKOro nNyyka gnameTpom 90 MKM CO 3HAYeHMAMMW TemnepaTypbl Bocnia-
MEHEHUS © MMHUMalbHOW 3Heprum BocnaamMmeHeHns us tabnuubl B.2 npumeHnMoe MUHUManbHOe 3HaueHne IHeprum Boc-
nnamMeHeHns 0CHOBaHO Ha knaccudukalymm o60pyaoBaHus no rpynnam.

B HacToAleM cTaHfapTe NPUHATBI cneayoLine 3HavyeHnsa MUHVMasbHO JHeprnn BocniaMeHeHuns:

Mogrpynna VA 240 mkOx
Moarpynna VB: 82 mMKx
Mogrpynna HC: 17 mxx

10
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5.2.3.3 nnTenbHOCTb ONTUYECKOro uMmnynbca 6onee 1 ¢ gnsa rpynnol i

MakcumasnbHas MOLWHOCTb ONTUYECKOro UMMysbca AINTEeNbHOCTLIO 60nee 1 ¢ Ao/mkHa ObITb U3MepeHa
B COOTBETCTBUM C TpeboBaHNAMY K «HenpepbIBHOMY M3/Ty4YeHMIO» 1 He A0/KHa NpeBblllaTb YpoBHM 6e3onac-
HOCTUW AN HEMPEPbLIBHOTO M3nyyeHus (cM. Tabnuuy 2 unn 4). HesaBucnMOo OT YPOBHSA 3aluuTbl 060pyA0BaHUSA
3TV UMMNY/LCbl paccMaTpuBaloTCA Kak HenpepbiBHOE U3yyeHue.

5.2.3.4 lononHuTesnbHble TpeboBaHNA K Cepumn ONTUYECKNX MMMNYbLCOB Ana o6opygosanHuns rpynnbl I

[lna cepun onTnyecknx MMMybLCOB A/INTENBHOCTLIO He 6oslee 1c npuMeHsoTcsa cnegytowme Tpebosa-
HUA:

1 MNpwn nto60oi YacToTe NOBTOPEHNSA KO BCEM MMMY/IbCaM NPUMEHAETCS KpUTEPUiA OAMHOYHOTO MMMy bCa.

2 MNpw yacToTe noBTOpeHUs 6onee 100 Iy cpeAHAS MOLLHOCTb HE AO/DKHA NpeBbIWwaTh ypoBHY 6e3onac-
HOCTV AN151 HEeNPepbIBHOTO M31yYeHuns, NpMBedeHHble B Tabnuue 2 unu tabnuue 4.

3 Mpwn yactoTe nostopexus fo 100 Iy cpeAHAs MOLWHOCTb HE AOJ/XHAa MpeBblllaTb YPOBHM Gesonac-
HOCTW A1 HENPEPBLIBHOTO U3NyYeHNs, npuBefeHHble B Tabauue 2 nnu tabnuue 4. ecnm UcnbITaHUSMU B CO-
OTBETCTBUM C pa3fesiom 6 6yaeT NoATBEPXAEHO, YTO MPeBbILeHe MOLLHOCTU He BbI3OBET BOCMN/IaMEHEHUS.

5.2.3.5 [lononHuTenbHble TpeboBaHNA K ONTMYECKMM MMNy/bcaM 4718 06opyfoBaHuaA rpynnel | v rpyn-
nol

BbixogHble napameTpbl ONTUYECKUX UCTOUYHUKOB A/19 060pyA0BaHUA Tpynmbl | ¢ ypoOBHEM B3pbiBO3alLU-
Tbl Ma nm Mb v rpynnsi Il ¢ ypoBHeM B3pbiBo3awmTsl Da nnv Db He gomkHbl npeBbiwatb 0.1 MIx/MM2 ans
MMNY/bCHBIX S1a3epoB NN UMMYNbCHLIX UCTOYHMKOB CBETA C MHTEpPBaaMun Mexay MMny/sibcaMm HO MeHee 5 C.

BbixogHble napaMeTpbl ONTUYECKUX UCTOYHMKOB A1 060pyAoBaHus rpynnel 11l ¢ ypoBHEM B3pbiBO3alLn-
Tbl DC He fomkHbl npeBbiwaTb 0.5 MIX/MM2 A4NA MMNYNbCHBIX 1a3ep0oB MW UMMY/IbCHbIX UCTOYHWUKOB CBETa.

VICTOUYHMKN U3NTyYeHns C MHTepBanamu Mexay umnysbcamum MeHee 5 C paccmartpuBaloTCs Kak Henpe-
PbIBHbIE UCTOUYHUKM U3NYyYEHUS.

5.2.4 VicnbiTaHna Ha BOCNaMeHeHne

McnbiTaHna Ha BocniaMeHeHne ANn5 NOATBEPXAEHNS NCKPO6Ee30NacHOCTU MOryT 6biTb BbINOHEHbI A5
rpynnbl Il B 0CcO6bIX CAyyasx, Hanpumep:

- ONA NIY4KOB CPefHUX pasMepoB WU ASINTENLHOCTU UMMY/IbCOB, KOTOPbIE MOTYT MPEBbICUTL MWUHU-
MasibHble KpUTEPUN ONTUYECKOTO BOCMNIAMEHEHWS, HO HE CMOCOG6HbI Bbi3BaTb BOCM/IAMEHEHME:!

- ANSA MYYKOB CO C/IOXHOW BPpeMeHH6I anarpaMMoii, AN KOTOPbIX TPYAHO ONpeaennTb SHEPTU0 B UM-
nynbce n/vnn cpefHio MOLLHOCTb.

- ANSA cneuuanbHbiX cpef, 06BEKTOB UAW APYrMX KOHKPETHbIX NPUMEHEHMIA, KOTOpble CO3jal0T SIBHO
MeHee CTporue ycrioBus, Yem YCI0BMSA UCMbITAHUIA, pacCCMOTPEHHbIE paHee.

MpumeyaHne — YKasaHHble UCNbITAHUA NPOBOAAT OYEHb pefKo BCneacTene BbICOKOI/ CTOMMOCTM 1 HeOﬁXO,D'VI-
MOCTU NPUMEHEeHNA cneunanbHOro ncnbliTaTesibHoOro o6opy,qosaHV|;|. He y Bcex ucnbitarenbHbIX na60paTopV|l71, pa60Ta|0—
WMX No HacToAwemy ctaHOapTy, eCTb He06xo,qmmoe ncnbolTaTenbHoe 060py,qOBaH|/|e ana MCNbITAHUIA Ha BOCMN/IaMEHEHNeE.

VcnbiTaHne BbINOMHAIOT, Kak ykasaHo B pasgene 6. Ha 10 o6pasLuax MCTOYHMKA ONTUYECKOrO U3/TyYeHns
B Hanbonee He6MaronpuATHLIX YCIOBUAX OKpYXatoLleli cpedbl. VcnbiTaHne cuntaeTcsi NPoifeHHbIM, C/in HU1
B O4HOM 13 10 MCnbITaHWt HE NPOUCXOAUT BOCMIAMEHEHNS.

MpumevaHne — lVcnbiTaHnA Ha BocniameHeHve ans rpynn | u lll B HacToswee BpeMs He nNpeayCMOTPeHbl.

5.2.5 3awmTa oT NOPOrpy3kn/NoBpeXAeHNs 3/1eKTPUYECKON Lenn

5.2.5.1 O6wume TpeboBaHNs

OnTuuyeckme ycTpoincTBa, CKOHCTPYMPOBaHHbIE MO NPUHLMNY NCKPO6e30nacHOCTU. AO/KHbI 0becneyu-
BaTb 3alWTy OT 3/1EKTPUYECKOl Meperpy3kn/noepexaeHns 3/1eKTpuyeckoil uenn Ans npefoTBpalleHns us-
6bITOYHOI MHTEHCMBHOCTM MyyKa ONTUYECKOro M3y4yeHns BO B3pbiBOONAacHbIX cpegax. C nomoLlblo aHanmsa
pucka'onacHoCTW onpeaensaoT He06X0ANMOCTb AOMNO/THUTETBHOTO OrpaHnyeHus. Npy aTom He06Xo0ANMO yuu-
TbiBaTb BWAbl OTKA30B MCTOYHMKA OMTUYECKOTrO U3/TyYEHWS, CXEMbl NUTaHWSA W 3alUWTbl U NpeAnonaraembiii
YPOBEHb B3pbIBO3aLLNTLI 060PYA0BaHMA B HOPMasibHbIX YCAOBUSAX 3KCMAyaTauum U B YC/IOBUSX Hencnpas-
HOCTW.

5.2.5.2 CamoperynupyoLwmecss ICTOYHUKM OMTUYECKOro U3/TyHeHus

VICTOUYHMKM ONTMYECKOTO M3MyYeHUs, TakMe Kak nasepHble guogpl, ceetogmogsl (CVA) nav namnel, Bbl-
XOAAT U3 CTPOSA MPU Neperpese B YC/I0BUAX Neperpysku. Xapakrepuctmka Tensi0Boro oTkasa HeKoTopbIX ONTu-
YeCKMX UCTOUHMKOB obecneyrBaeT HEOOXO0AMMYH0 3aluUTy OT Neperpyskn, ecnu pesynbTaThl UCTbITAHUS Ha Ae-
CATM 06pasuax NokasbIBaloT, YTO MPOMCXOANT 3afaHHoe 6e3onacHoe OTKKYeHe unn raweHune (cm. 5.2.2.2 un
5.2.2.3). Camoe BbICOKOE 3HauyeHue BbIXOAHON MOLLHOCTY ONTUYECKOTO U3NyYeHuns, NoNlyyeHHoe ANS AecsaTn
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06pasLoB, AO/MKHO ObiTb MPUHATO B KAYECTBE MAKCUMasIbHOTO 3HAYEHNS MOLLHOCTU WU 3HEPreTUYeCKon oc-
BELLEHHOCTU. TennoBoe paspylleHne Taknx ONTUYECKUX UCTOYHWKOB Masioi MOLLHOCTM AONYCTUMO Ans obe-
CreyeHuns 3awuTbl OT Neperpy3kn 060pyAoBaHns € /106bIM YPOBHEM B3PbIBO3ALLUTHI.

5.2.5.3 VICTOYHMKN ONTUYECKOTO U3/TyYEHUS, A8 KOTOPbIX HEO6XOAMMbI CXEMbI OFpaHNYeHNA MOLLHOCTK

ECnn MHTEHCMBHOCTb Ny4ka ONTUYECKOro yCTpoiicTBa orpaHuyeHa cxemMamu NUTaHus u 3aluTbl, Heob-
XOAVMMO yuuTbiBaTb MNOBPEXAEHNA 418 3TUX CXEM, @ HE ONTUYECKOro YCTPOCTBA.

MakcmanbHoe 3HauyeHne HanpsXXeHWs CBeTOAMOoAA, TOK KOTOPOro orpaHUYeH cxemamu nutaHusa u 3a-
LWMTbI A0 3HAYEHWIA, HE BbIXOAALLMX 3a NpeAenbl Anana3oHa, yka3aHHOro B TEXHUYECKMX YCIOBUSIX, HEe NpeBbl-
CUT 3HaYeHWA, YKa3aHHOro B TEXHNYECKMX YCNOBUAX 415 aHHOIO ToKa.

YunTblBaEMble HEMCNPABHOCTU BK/IHOHAIOT: 06PbIB WX 3akopaymBaHuWe No60ro KOMMOHEHTA, KOTOpbIi
MOXeT BJIMATb HA MHTEHCUBHOCTbL NyYKa ONTUYECKOro U3NyYyeHus. He cnegyeT yunTbiBaThb 3aKopaymMBaHue fo-
POXeK MeyaTtHOro MOHTaxa, Tak Kak OHW COOTBETCTBYIOT TPe6OBaHUAMUN K ANIMHE NyTel yTeykun, BO3AYLUHbIM
3a3opamM Waun TOJILWMHE C/I0A U30NALMM COOTBETCTBYIOLLLErO 06LLEro TeXHNYeCcKoro ctaHgapra.

DneKTpuyeckne Lenu, HanpuMep orpaHuunTeN Toka U/MNn HanpskeHusl, yCTaHOB/IEHHbIE MEXAy 1C-
TOYHMKOM OMTUYECKOTO U3/TyHYEHNSA Y UCTOYHUKOM 3/1EKTPUYECKON MOLLHOCTW, CNOCO6HbI 06ecneunTb 3alymTy
OT neperpysku. 3awuTta oT Neperpysku Ao/mkHa 6bITb 06ecneyeHa B TOW CTeneHu, B Kakoli 3T0O He06XoAMMO
0N npegnosiaraeMoro ypoBHs B3pbiBo3awuTbl o6opygoBaHusa (cm. B FTOCT 31610.11 npumep meTtoda npo-
Be/leHVs aHann3a HemcnpasBHOCTEN, OfHAKO NPUMEHUMbI 1 Apyrne mMeToAbl). Hanpumep, ans o6opyaosaHus
C ypOBHAMM B3pblBO3awmnThl Ga, Da nnn Ma orpaHnunTenn Toka u/unvm HanpsxeHns foMKHbI obecneunBaTtb
3aLMTy OT Neperpyskn B HOPMasibHbIX YCNOBUSAX IKCNIyaTaumMm n Npu OAHON WK ABYX YUNTbIBAEMbIX Heunc-
NPaBHOCTAX OrpaHNunTeNns Toka u/vnun Hanpskerns. [1ns obopyfoBaHus ¢ ypoBHAMK B3pbiBo3awntel Gb. Db
unu Mb 3awuta oT neperpysku Ao/mxHa 6biTb obecrneyeHa B HOpMasbHbIX YCI0BUAX 3KCNayaTauum u npu oj-
HOW y4nTbIBAEMOI HEMCNPaBHOCTU OrpaHMunTens Toka u/vnu HanpshkeHus. [ns o6opyfoBaHUS C YPOBHSAMM
B3pbIBO3awWmnTbl GC nanM DC HOMUHasbHbIE 3HAYEHWSA 31EKTPUYECKUX NapamMeTPOB A0/MKHbI ObITb NMPUHATBI 6€3
Jonycka Kakux-nm6o HemcnpaBHOCTEN.

5.3 Tpeb6oBaHMA K ONTUYECKOMY M3/TYYEHUIO C 3aLUTON «Op pr»

5.3.1 O6uwme TpeboBaHusA

Mpu 3TOM BMAE 3aLnTbl U3/TyYeHNe A0/HKHO GbITb 3aKNHUYEHO BHYTPW ONTUYECKOTO BOMIOKHA WKW ApYToi
nepejatwlLein cpegbl ¥ NpuM 3TOM He AO/DKHO BbIXOAMTb 3a Npefernbl 3alWMTHOW n3onauun. B atom cnyyae
XapakTepucTUKN N30M58LUN ONpeaensaoT ypoBeHb 6e30NacHOCTU CUCTEMbI «Op pr». MpUMeHNMble ypoBHY 6e3-
0NacHOCTM BKKOYAKT YPOBHU B3pblBO3aLuThl 060pyaoBaHns Gb nam Ge u Db nam Dc n Mb (cm. Tabnuuy 1).
Bo3MOXHbI ABa BapuaHTta — 5.3.2 nwam 5.3.3.

Bce onTuyeckne KOMNOHEHTbI A0/KHbI COOTBETCTBOBATL TPEO6OBAHNAM K HOMUHA/bHBLIM NapameTpam v
TemnepaTypHOMy AvanasoHy A1 4aHHOro NPpUMEHEHWS.

MpumevaHne — HacTtosuwuii CTaHOapT He coaepXnT TpeGOBaHVIFI 0 NpoBepKe COOTBETCTBUA KOMMNOHEHTOB TeX-
HUYECKNUM YyCnoBUAM.

5.3.2 3nyyeHne BHYTpU BOMIOKHA UNKn kabens

OnTtuyeckoe BONOKHO UK kabenb NpefoTBpaLlaeT BbIX0[ ONTUYECKOrO U3/TyHeHNUs B OKPYXatoLLLyto cpe-
[y B HOPMasibHbIX YCNOBUAX aKcnayatauun. [lns ypoBHel B3pbiBo3awnTbl obopygosanns Gb. Db nan Mb
HeobxoAMMO NPUMEHATb 3allLLeHHble BO/IOKOHHO-ONTUYecKne kabenu. 3Ta 3awmta MoxeT ObiTb obecne-
YyeHa NpUMeHeHneM [OMNONHUTE/ILHOTO 3KPaHMPOBaHUA, Kabenenposoa, kabenbHoro 0Tka Un kabesnbHoro
KaHana. [1ns onTMYecKkoro BOIOKHa Un Kabenei, KoTopble BbIXOAAT M3 060/104KM OKOHEYHOTO 060pYyA0BaHUS,
Heo6X0AMMO NPOBOAWTL UCMbITaHWe Ha OTPbIB B cooTBeTcTBUM ¢ FTOCT 31610.11.

BHyTpeHHVe nnu BHelwHWe Kabenn MoryT 6biTb OKOHLOBaHbI/COeAUHEHbI BOIOKHO (OAHOro kabens) c
BOJIOKHOM (Apyroro kabens) ¢ NoMOLLbio CNeLnasibHOr0 COefNHNTETIbHOTO YCTPOKCTBA UM COeANHUTENBHbIX
KOMMNeKToB, obecneunBaloLimx PUKCUPOBAHHYIO KOHLIEBYIO 3afesiKy. INpu KOHUEeBOV 3ajenke/coefvHeHum
BHeLIHUX kabeneii kabenbHoe coeAvHEHNE [OMKHO 0becneunBaTb MexaHM4yeckyo MPOYHOCTb, PaBHY NPoY-
HOCTW kabens. MeToAvka BbINO/IHEHWSA COEAUHEHWI Ha MecTe aKcrnayaTauuy fo/hkHa 6biTh feTanbHO onnca-
Ha B AOKyMeHTauuu.

MpumeyaHne — [Na 3TOr0 UCNONL3YIOT MEXAHNYECKNE 3aXKUMbI UNN 3aLLESTKA.

Lna ypoBHeii B3pbiBO3awmThl 060pyAoBaHus Gc uim Dc Mcnosib3yoT onTuyeckoe BOSIOKHO Wiun kabenm
N BHYTPEHHME LITencesibHble 3aBOACKME COeAUHNTENN, KOTOPbIE COOTBETCTBYIOT NPUMEHUMOMY TEXHUYECKO-
My CTaHAapTy.
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CoefJMHeHNs ONTMYECKOro BOJIOKHA WU BHELHWX Kabenel, BbINOMHSAEeMble Ha MecTe 3KcnyaTauuu,
[OO/MKHbI COOTBETCTBOBATL TPEOOBAHUAM K BHELLIHUM LWITENcebHbIM coeguHeHnsam TOCT 31610.0 gns cooT-
BETCTBYIOLLErO YPOBHSA B3pbIBO3aLLMTLI 060pYA0BaHNS.

Lns ypoBHel B3pbiBO3awuTbl 06opynoBaHns Gb. Db nnn Mb onTuyeckoe BOMOKHO wiun kabenu, nog-
COeiIMHEHHbIE Yepe3 BHYTPEHHMe LTencesibHble 3aBOACKMe COeANHUTENN, [O/MKHbI COOTBETCTBOBAaTL Tpebo-
BaHUAM K WTencenbHbiM coegnHeHnam TOCT 31610.15. CoeAMHEHNS ONTUYECKOro BOMIOKHA WAW BHELUHUX
kabeneli, BbINOMHAEMbIE Ha MeCTe aKCnayaTaLun, LO/MKHbI COOTBETCTBOBATL TPEOGOBAHUAM K BHELLHUM LUTEN-
cenbHbIM coeanHeHmam TOCT 31610.0 o1 COOTBETCTBYIOLLErO YPOBHSA B3PbIBO3aLLUTbl 060pYyA0BaHUSA.

MpumeyaHne 1— TUNUYHBIMU NPUMEPAMU ABJIAIOTCA COEANHEHUA B Pa3BETBUTE/bHbIX KOpOﬁKaX.
n punmedaHne 2 — OnTnyeckoe BOJIOKHO UK kKabenb camu no cebe He ABNATCA EX-OﬁOpyﬂ,OBaHVIeM.

5.3.3 WM3nyuyeHune BHYTpM 0605104EK

MpucyTcTBUE M31yYeHUs, CNOCOBHOro BbI3BaTb BOCM/IaMEHEHME, BHYTpM 060/104ekK AonyckaeTcs, ecnm
060/104Ka COOTBETCTBYET TPe6OBaHUAM K NPU3HAHHLIM BMAAM B3PbIBO3aLLUTbLI 3/1€KTPOO6OPYAOBaHMUS, Npes-
Ha3Ha4YeHHoro A/15 U30/ALUM BHYTPEHHErO BOCN/1aMeHeHus (B3pbIBOHENpPoOHMLaoMas obonouka «d» u T. 4.),
B cootBeTcTBUMN ¢ TOCT IEC 60079-1. nnmn ecnu no pesynbtataM OLEHK/M OMacHOCTU BOCN/IAMEHEHUS HEe OXU-
[aeTcs. YTo BHYTPY 060/104KM HaxogAaTcs nornotutenn (Hanpumep, B 060/104Ke CO CTeMeHblo 3alnTbl IP6X,
B 060/104Ke C NPOAYBKOI MoA AaBMEHUEM «p», B 060/104KE C OFPaHUYEHHBbIM MPOMYCKOM ra3oB «nNR». npu
3alwuTe OT BOCM/IAMEHEHUS NblM 060104KOW «t» 1 T. 4.). OfHaKO HEO6XOAMMO YuuTbIBaTb, YTO NpK 06OM
BbIXOJE HEMCKPO6E30NacHOro n3nyyeHuns 3a npefenbl 060/104KN AoMKHA OblTb NPeAycMOTpeHa 3alinta B co-
OTBETCTBUM C HACTOSALUM CTaHAAPTOM.

5.4 OnTuyeckas cuctema c 6/10KMPOBKOW «op sh»

3TOT BUA 3alUThl TakkKe NPUMEHSETCS, KorAa U3flydeHne He aBnsetcs nckpobesonacHbiM. Mpu 3ToM
BUAE 3aLUWTbl N3yYeHne A0/MKHO ObiTb 3aK/T04EeHO BHYTPU ONTUYECKOro BOSIOKHA WK Apyroli nepepatoLeri
cpefpbl U Npu 3TOM He A0/HKHO BbIXOAUTb 3a Npefesbl 3TOV U30AALMN B HOPMasibHbIX YCI0BUAX IKCNIyaTaLmn.

B 3aBMCUMOCTM OT YPOBHS B3pPbIBO3aLLMTbI 060PYAOBaHUSA, BUA 3alunTbl «op sh» TpebyeT npuMeHeHus
NPUHLMMNOB 3aLuTbl «Op Pr» Hapaay ¢ pasmblkatoLleli 6710KMPOBKON cnegylowym o6pas3om (cM. Takke Tabnu-
uy 1)

- Mpy npvmeHeHnMn Buaa 3awnTtbl «op sh» Ans ypoBHel B3pbiBO3awuThl o6opysoBaHus Ga, Da win
Ma Heo6x0AMMO VMCNO/Mb30BaTh 3allULLEHHbIi ONTOBOIOKOHHbIV kabenb «op pr» ans Gh/Db/Mb BmecTe ¢ cu-
cTemoli 610KNPOBKM A4N1A o6ecneyerHns PyHKLVOHaNbHON 6e30nMacHOCTW, OCHOBaHHOW Ha 3a4epXKke BpeMeHM
BOCM/IAMEHEHUSI B3PbIBOONACHO ra3oBOi cpefbl.

- Mpun npumeHeHUn B1Aa 3anThbl «op sh» onsA ypoBHeli B3pbiBo3al Tl 060pyfoBaHusa Gb. Db unm Mb
Heo6Xx04MMO UCMO/b30BaTh 3allyLLEHHbIVi ONMTOBOTOKOHHBIN Kabenb «op pr» ana Ge/Dc BMecTe € CMCTEMOA
610KMPOBKU 4115 06ecneyeHunst yHKLMOHaNbHO 6e30nacHOCTM, OCHOBAHHON Ha 3afiepXke BpeMeHun Ans 3a-
wuTbl 3peHus (FOCT IEC 60825-2).

- Mpu npumeHeHun Buga 3awutbl «op sh» ANS ypoBHel B3pbiBO3awnTbl obopygoBanns Gc wam Dc
MCMOJb3YIOT He3allWLeHHbIi ONTOBOIOKOHHBIN Kabenb (He «op pr») BMecTe C CUCTEMOW GNOKMPOBKM ANsi
obecneyeHns (PyHKLMOHaNIbHON 6€30MacHOCTU, OCHOBAHHON Ha 3afepXke BpeMeHW ANS 3awuTbl 3peHus
(TOCT IEC 60825-2).

Pa3wmblkatoLlas 6/10kMpoBKa AO/MKHA cpabaTbiBaTb, Korga 3alimTa U3osumein HapyliaeTcsa U n3nyyeHve
CTAHOBUTCA HeorpaHM4YeHHbIM 3a 3HauMTesbHO Gonee KOPOTKOe BPeMS, YeM BpeMs 3afepXkn BOocniameHe-
HVSA AU BPEMS 3afePXKN ANS 3alUWTbl 3peHS.

Bpems 3agepxku cpabatbiBaHNs pa3mblkatoliein 61oknpoBkn o6opyaoBaHus rpynnsl | noarpynnsl HA
TemnepaTypHbIx KnaccoB T1 1 T2 AOMKHO 6bITb HUXE YPOBHA NOrpaHWYHOl KPMBOW Ha pUcyHKe 1, BbluepyeH-
HOM ANA MUHUMAasIbHOTO BPEMEHW 3aepXKn BoCniaMeHeHuns ¢ KoadpuureHTom 6e3onacHocTu 2.

n punmedyaHne — BpeMFI 3alepXkKn socnsiameHeHuUa onpeaenieHo T0/1bKO ANnA rpynnbl In noarpynnsl HATemne-
paTtypHbix knaccoB T1 n T2 Ha pucyHke 1. lna onpeAeneHns 3Ha4YeHnin BpeEMEeHN 3afepXKkn BOCNaamMmeHeHns ana apyrux

npuMeHeHuii noarpynnel HA. noarpynnbt 11B unw rpynnsl HC HeO6X04UMbI AONO/HUTENbHBIE UCMbITAHUS U LOKYMEHTasb-
HOe MOATBEPXAEHNE.
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PucyHok 1— Bpems 3afepxku BocniaMeHeHWUs u 6e3onacHas norpaHnyHas kpusas
npu koathppumumeHTe 6esonacHocTu 2

Pa3mblkatoLan 6710kMpoBKa [O/KHA AeiCTBOBaTb B COOTBETCTBUM C TpeboBaHUAMU, onpefenieHHbIMU
npu aHanunse pucka. MeTogpl, ykazaHHble B COOTBETCTBYIOLMX cTaHAapTax (Hanpumep. (3), [4J). MoryT 6bITb
MCNoMb30BaHbl ANA aHanu3a JKCcnsyaTalMOHHbIX XapakTepucTuk 060pyAoBaHWA ANS COOTBETCTBYHOLLETO
ypOoBHs 6e3onacHocTu. B cooTBeTCTBMM € Tabnuueli 1 cuctema 610KMpoOBKM Ao/MKHA 6e3onacHo paboTtaTtb npu
OfIHOVi HeMcnpasHOCTY.

6 TunoBble NMPOBEPKU N UCMbITaHUA

6.1 CTeHp ANa ucnblTaHUii Ha BOCN/laMeHeHune

6.1.1 Obwue TpeboBaHus

TemnepaTypa Bcex ra3oBO3AyLUHbIX CMeceli B UCNbITaTe/lbHOM COCYAe BO BPeMsi UCMbITaHWsA JO/DKHA
nogaepxveaTbcs Ha ypoBHe 40 (+ 3) °C nnu go/mkHa 6bITb paBHa MakcuManbHol TemMnepartype A8 KOHKpeT-
HOTo NMpUMeHeHus.

[LlaBneHvie Bcex razoBO3fyLUHbIX CMeceii B UCNbITAaTe/IbHOM COCY/ie AO/HKHO NOAAEPXNBATLCS HA YPOBHE
[aBneHns okpyxatouleli cpeabl B cootBeTcTBUM ¢ TOCT 31610.0.

6.1.2 NcnbiTaTenbHbIN cOCYyp,

Heo6x041M0o MCNonb30BaTh UCNbITaTeNbHbIV cocy AmameTpoM 60/1eel50 MM 1 BbICOTOM HaA noraowa-
IOLWUM 06bEKTOM (MOTEHUMASIbHBIM UCTOYHUKOM BOCn/1ameHeHuns) 6oee 200 MM.

6.1.3 Kputepuu ans onpeaesnieHna BocniameHeHns

Cuutaetcs, 4TO BOCM/IAMEHEeHMe NPOM30LWSIO, eC/IM OnpeaesieHo NoBbIleHWe TeMnepaTypbl He MeHee
yeMm Ha 100 K. n3mepeHHoe ¢ nomoLiblo Tepmonapsl gnametpom 0.5 MM. ycTaHOBMEHHOW Ha 100 MM Bblille
3Ta/IOHHOTO NOroLWalLLero o6bekTa, Uy BusyanbHO HabMIO4al0T NOSB/IEHNE N1aMeHN.

6.2 TpoBepka NpUrogHOCTU cTeHAa AN UCMbITAHUA AN TUNOBbLIX UCNbITAHN

6.2.1 3TaNloHHbIN ras

Lns npoBepkn NPUrogHOCTM UCMLITATENbHOMO CTEHAA A1 NPOBEAEHWUS TUMOBbLIX WCMbITaHWli B COOT-
BETCTBUM C 6.3 B UCNbITAHWUAX HA BOCM/IAMEHEHME HEOGXOAMMO MCMO/Ib30BaTh CMECb NnponaHa C BO34yXOM,
COOTBETCTBYIOLLYIO Cnefylwmum Tpe6oBaHnsMm:
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- 0N HEMPEpPbIBHOIO M3yYeHUs YU UMMNY/IbCHOTO U3M1y4YeHUst ¢ ANUTENbHOCTLIO MMnyibca 6onee 1 c:
CMecChb nponaHa ¢ BO34yXOM B KOHUeHTpauuu 5 % unm 4 % no o6bemy B COCTOSAHUN MOKOS;

- AN VMNY/IbCHOTO M3MyYeHWsl C O/IUTENbHOCTLIO UMNybca He 6onee 1 ¢ v Ana BCeX Cepuil MMNy/ib-
COB; CMeCh npornaHa ¢ BO34YyXOM B KOHLUEeHTpauuu 4 % no o6bemy B COCTOSHUW NOKOS.

CM. JONOSTHUTENbHYI MHAOPMAaLNI0 O MPUMEHEHMM CMECH nponaHa ¢ BO3A4yxoM B Tabnuvue A.1l.

Ecnu ucnbiTaTenbHbI CTEHA UCMO/b3YETCA TOJSIbKO A/15 YC/I0BUIA HENPEPbLIBHOTO WM UMMY/IbCHOTO 13-
NyYeHUs. NPOBOAAT TO/IbKO COOTBETCTBYIOLLLEE UCMbITAHME U3 BYX 3TA/IOHHbIX.

6.2.2 DTaNOoHHbI NnornoTuTenb

MornowieHve Npn n3y4yaemMmoi AnHe BOHbI 4O/MKHO 6bITb 601ee 80 %. Mornotutenb HAHOCAT Ha KOHeL|
nepeparLlero BosiokHa (ONTOBOMOKHO) UM HA MHEPTHbIN cybeTpaT (nepegada cBOGOAHOIO Nyyka).

MpumevyaHune — lVcnbiTaHUS Nokasanun, YTO AN MUKPOCEKYHAHbIX U HAHOCEKYHAHbIX WMMYNbCOB Yriepoau-
CTbll NOTNOTUTENb UMEET HaUMEHbLLYI0 BOCM/IaMEHSAIOLYI0 SHEPruto nmnyabca (nornowexnne — 99 %, roprounii NornoTu-
Tenb. BbicOKasA Temnepatypa pasnoxeHnus) (5, 6. 7).

6.2.3 KOHTpO/NIbHOE uCNbITaHWe A1 HEeNPEepPbIBHOTO U3IYYEHUSs U UMMY/bCHOTO WU3NYyYeHUsa ¢
ANVTENbHOCTbIO UMNynbca 6onee 1c

O61y4aemblil 3TANOHHBIA NOrNOTUTENb AO/MKEH BbiTh (HU3NYECKN U XUMUYECKN UHEPTHBLIM Ha NPOTsXe-
HWKN BCero nucnbiTaHns. A6CopbLUMOHHas cnocoBHOCTb NOrNoTUTENS A0/MKHA ObiTb OYEHb BbICOKAs, YTOObI OH
JencTBoBas NOYTK Kak abCcosIloTHO YepHoe Teno. KOHCTPYKLUMI0 HeOBX0ANMO MUCMbITaTb C 3TASIOHHBIM ra3oM K
nornotutenem npu 40 “C £ 5 K. [1n ucnblTaHUs ONTOBOJIOKHA NOINOTUTESNb [O/MKEH ObITb HAHECEH HA KOHeL|
BOJIOKHa O4YeHb TOHKUM crioeM (~ 10 Mkm) (B BUAe NopoLlka B CYCMeH3WW, KOTopas 3aTeM BbICYLUMBAETCS).
KOHTpOsibHblE 3HayYeHus npusefeHbl B Tabnuue A.l. KOHCTPYKUMA npuemsiema, ecsim noslyyeHHble 3HaYeHns
BOCNNaMeHEHNs He npesbiwatoT 6onee yeM Ha 20 % gaHHble Tabnuubl A.1. MornoTuTens fOMKEH 6bITb He-
NoBpeXAeHHbIM B KOHLIE UCMbITaHUSA.

Ansa vcneiTaHna nepegayn cBo60AHONO Myyka ONTUYECKOro U3/TyYEHUS Ny4OK CaMOro Masioro guameTpa
[OMKEH NonagaTh Ha MIOCKUIA CMO HAHEeCEeHHOro Ha cybCcTpar Uan cnpeccoBaHHOro B hopmMe Wwapuka 06.y-
Yyaemoro maTtepvana. KOHTpO/bHble 3HAYEHNA ANS COOTBETCTBYIOLEro AnamMeTpa nyyka npusefeHbl B Tabnu-
ue A.1. KOHCTpyKUMA npuemnema, ecrv nosiydeHHble 3HaYeHNs BOCNJaMeHeHVs He npesbllatoT 6onee yem
Ha 20 % paHHble Tabnuubl A.1. MornoTuTens AOMKEH 6bITb HENOBPEXAEHHLIM B KOHLLE UCTbITAHUS.

6.2.4 KOHTpO/IbHOE UCMbITaHNe A1 UMMYNIbCHOTO U3NTYYEHUS C ANUTENIbHOCTBLIO UMMy/ibCca Me-
Hee 1 mc

STasIoHHbI nornoTuTens obnyvaloT cnepean (CBOGOAHLIM NMYyYKOM) BO BPEMS BCEX WCMbITAHUA WM-
NyNbCHOTO M3nyyeHns. ina ncnbiTaHusa nepegayv cBO60AHOIO Myyka ONTUYECKOro U3yYeHUs NMy4oK cCamoro
Masioro gnameTpa [O/MKEH nonafaTb Ha Naockuii cnoi obiyyaeMoro Matepuana, HaHeceHHoro Ha cy6erpar
UK cnpeccoBaHHOro A0 o6pasoBaHns LWwaprka. KOHTPO/IbHOe 3HaYeHne aHeprum umnysabca gns nyyka auva-
MeTpom 90 MKm cocTasnseT 499 mkx o9 umnysbcos 90 He 1 600 MKIX ANA MMnynbcoB 30 HC. KOHCTPYKLUMIO
Heob6xo0AMMO NPOBEPUTL C 3TA/IOHHLIM ra3oM u nornotutenem npu 40 °C £ 5 K. McnbiTyemas KOHCTPYKUuUs
npuemaema, ecnv nonyvyeHHble 3HavyeHnsa BOCMNIaMeEHEHNA He NpeBblWwaloT 6oee yem Ha 20 % AaHHble Ta-
6nuubl B.1.

NMpumeyaHne — VHpopmayus o KOHTPONbHbIX 3HAYEHWSIX NpuBeaeHa B (6).

6.3 TunoBble UcNbITaHUA

6.3.1 VcnbiTaHNA Ha BOCMaMeHeHne 4N1A HENPEPbIBHOTO U3/TYYEHUA U UMMNYIbCHOTO U3NTyYeHUsA
C ANUTENbHOCTbLIO MMNy/bca 6onee 1c¢

3TV MCNbITAHUA NPOBOAAT C NPYMEHEeHNEM ra3oBO3yLLIHON CMecK, COOTBETCTBYIOLLEN Cneayrowmm Tpe-
60BaHNAM:

- ans cpep T6/1IC: CS2 B Bo3ayxe — 1.5 % no o6bemy 1 AU3TUNOBLIN achup — 12 % no o6bemy. Ecnn
MCMO/b3YIOT TONbKO AN3TUNOBLIN NP, NONYYEHHbIE MUHUMa/IbHbIE 3HAYEHNUS BOCNIaMeHSAoLW el MOLWHOCTN
WM 3HEpreTUYEeCcKol OCBELLEHHOCTUN creayeT pa3fennTb Ha 4 nNpyu NPUMEHEHUN KpUTepueB COOTBETCTBUS:

- Ansa cpeg T4/11A, T4/11B v T4/1IC: anatunoBsblii acoup — 12 % no o6bemy;

- onsa cpen T3/IIA v I: nponaH B Bo3ayxe. 5 % no o6bemy;

- ANA crneunanbHbIX NMPYUMEHeHW: cpefa paccMmarpusaeTcs.

6.3.2 NcnbiTaHnA Ha BOCN/JaMeHeHne AN UMNY/IbCHOMO U3/Iy4eHUA C A/IMTENIbHOCTbLIO eAUHNY-
HOro MMmnysnbca MeHee 1 mMc
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3TU UCMbITaHWSA NPOBOAAT C NPUMEHEHVNEM ra30BO3/YLLNOIA CMeCcKU, COOTBETCTBYIOLLEN cnesyowmm Tpe-
60BaHNAM:

- pna cpeg HC: H2 B Bo3gyxe — 12 n 21 % no o6bemy unu CS2 B Bo3gyxe — 6.5 % no o6bemy;

- ansa cpeg lIB: atuneH B Bo3gyxe — 5.5 % no o6bemy;

- ona cpep | u HA: anaTtnnosblii admp — 3.4 % no 06beMy uny nponaH B Bo3gyxe — 4 % no o6bemy;
pa3feniMTb MUHUMa/IbHYIO MOJTYYEeHHYI0 C NPOnaHoM BOCM/IaMEHSIOWYI0 3Hepruio Ha 1.2 npu npumeHeHun
KpuUTEepueB COOTBETCTBUS,

- ANna cneumanbHbIX NPUMEHeHNA: cpefa paccmaTtpuBaeTcs.

6.3.3 VicnblTaHMA gns cepuy UMNyabLCOB U UMNY/LCOB ANNTENBHOCTLIO OT 1 Mc Ao 1c

3TV UCMbITaHUS NPOBOAAT C NMPUMEHEeHWEM ra3oBO3ayLLHON CMecK, COOTBETCTBYIOLLEl cnefyowmum Tpe-
60BaHNAM:

- WUCMbITAHWA BbIMOJTHAKOT C YKa3aHHbIMU Bblllie ra30BO3AYLIHbIMU CMECAMUN AN1S1 «UMMY/ILCHOTO n3nyye-
HUSA C ANNTENbHOCTBIO MMNynbca 6onee 1c», a 3aTem

- UCMbITAHUSA BbINOJIHAIT C YKa3aHHbIMW Bbille ra3oBo3A4YyLLHbIMA CMECAMUN ANA «MMMY/IbCHOro U3nyye-
HVA C ANINTE/IbHOCTBLIO MMNY/IbCa MEHee 1 MC».

6.3.4 Mornotutenn 4NA TUNOBbLIX UCNbITAHWUI

TemnepaTypa nornoTutens omkHa ObiTb Takas Xe, kak y ra30Bo34yLLUHOW CMecu.

O61y4aeMmblil 3TaNOHHBIA NOrOTUTE b AO/MKEH BbITb (PU3NYECKN U XUMUYECKN MHEPTHLIM Ha NPOTSXe-
HUK BCEro mcnbiTaHns. AGCopOLMOHHAA CNOCOBHOCTL NOrNOTUTENS JO/KHA GbiTb O4YeHb BbICOKas, YTOObI OH
fAeiicTBOBas1 MOYTU Kak abCo/IOTHO YepHoe Teno.

Lina Bcex oNnTUYeCKMX UCTOYHUKOB Nepeaayn norfioLlleHve npyu nsnyvyaemoi aanHe BosHbl JO/MKHO ObiTb
60nee 80 %. flonosHUTENbHAA UHpopMaLMA NO BbIGOPY 3TASIOHHONO NOrNOTUTENA NPUBEAEHA HUXE.

Mornotutens Ao/KeH 6biTb HAHECEH B TOuke, GavKaliLliei K BbIXO4Y UCTOYHMKA ONTUYECKOro M3fyye-
HUA. [lnA UcnbiTaHWA ONTOBOJIOKHA MOFMOTUTE b AO/MKEH OblTb HAHECEH Ha KOHeL, BOSIOKHA OYEHb TOHKUM
cnoem. ina apyrux BOSIOKOHHO-ONTUYECKUX cUCTeM (nepefaya CBOGOAHOrO My4yka ONTUYECKOTO U3y4YeHUs)
3TasIOHHbIA NOrNOTUTENb AO0/MKEH OblTb HAHECEH OYEHb TOHKUM C/I0EM Ha WHEPTHbIN cybcTpaTt uan coxart Ao
o6pa3oBaHMs Wapuka n pasMelleH Ha BbIXO4e ONTUYEeCKOro UCTOYHMKA.

B kauecTBe anbTepHaTVBbl A1 ONTUYECKUX YCTPOKCTB, BCTPOEHHbIX Ha 3afjlaHHOM PaccTosiHUM B 060-
JI0YKY. MOrNOTUTENIb MOXET OblTb HAHECEH Ha 3TOM 3afaHHOM PacCTOAHWUM OT OMTUYEeCcKoro ycTpoiictea. Ans
BCEX UCTOYHMKOB Nepeaayn onTUYeCcKoro M3flydyeHuns nornoTuTe b 4O/MKEH 6blTb HAHECEH OYEHb TOHKAM Crl0-
€M Ha MHEepTHbIA cybcTpaTt unm oxaT [0 06pa3oBaHMsA Liapvka M pasMeLleH Ha 3afaHHOM paccTosHUK OT
BbIXOa OMNTUYECKOr0 WCTOYHMKA. ANlbTepHATUBHbLIN MEeTO4 NPUMEHWM TOJIbKO B Clyvae, ecnu 060/104Ka Co-
OTBETCTBYET MPU3HAHHLIM BLJAaM B3PbIBO3ALLUMTLI 3NEKTPUYECKOT0o 060pYyA0BaHNS, NpefHasHauYeHHoro Ans
yAepXaHus BHYTPEHHEro BocniameHeHus (Hanpumep, B3pblBOHENpoHuLaemas 060n04ka «d») B COOTBET-
ctBumn ¢ IEC 60079-1, unn ecnu no pesynbraram OLEHKW ONacHOCTU BOCM/IAMEHEHUS He OXUaaeTcs NpucyT-
CTBMWE NOrNoLwarLLmx 06bEKTOB BHYTPU 060/104kM (Hanprumep, 060104Ka CO cTeneHbio 3almuTbl IP6X. 060104-
Ka C NpoAyBKOW Nofj AaBfeHnemM «p». 060/104Ka C OrpaHNYEHHbIM MPOMYCKOM ra3oB «NR» 1 T. A4.).

OTOT TOHKWIA CMOW NOrI0TUTENS HAHOCAT B BUAE NOPOLLKA B CyCNeH3un, KoTopas 3aTem BbiCyLuMBaeTCs
[0 peKoMeHA0BaHHON! TOMLMHBI 0KO10 10 MKM.

MpumeyaHune — lVcnbiTaHNA Nokasanun, 4YTo A1 MUXPOCEXYHAHbIX U HAHOCEXYHAHbIX UMMYNbCOB Yr/iepoan-
CTbIil NOrIOTUTENb UMEET HaVMEeHbLUYI0 BOCM/IaMEHSAIOLLLYI0 9HEPruI0 nmnynbca (nornoweHne — 99 %. ropioynii NornoTu-
TeNb. BbICOKasA TemnepaTypa pasnoxeHus) (3) [4] [8].

6.3.5 Kputepun npoxoxgeHusa ncnoiTaHma n koadduumneHTol 6esonacHocTn
Ecnun Bo Bpems ncnbiTaHNA NPOMCXOAMT BOCM/IaMEHEeHMe, a NoroTUTE b OCTaeTCs HEeMoBPEeXAEHHbIM,
3TW pesynbTaTbl MOTYT paccMaTpusBaTbCs Kak MCKpobesonacHble B CNeayroLMxX YC0BUsX:
a) MpumMeHeHbl cnegytoLme K03 ULMEeHTbl 6e30MacHOCTV K NOTlyYEHHOMY 3HAaYeHW0 MOLLHOCTU BOC-
nnameHeHus:
- ANS HENpepbIBHOTO W3/yYEeHUS W UMMY/IbCHOTO U3NYyYeHUs C AMTENbHOCTbIO MMNynbca 6onee
lc— 15
- ANA UMNYNbCHOTO W3/lyYeHUs C AINTENbHOCTBIO MMMY/IbCa MEeHee WM paBHOro 1 ¢ v Ans cepwi
nmnynLcos — 3.
b) Mocne NpUMeHeHWs ykasaHHbIX Bbllle KO3(hULMEHTOB 6€30NacHOCTN CKOPPEKTUPOBAHHAaA MOLL-
HOCTb NyuKa A0/KHa 6bITb He 60s1ee YeM Ha 20 % Bbille 3HaYeHns n3 Tabnuupl A.1.
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Ecnv Bo BpeMs ucnbiTaHNs BOCM/IaMEHEHUSI HE NPOUCXOAUT (Hanpumep, NOTOMY, YTO 3HAYEHNE MOLLHO-
CTW U 3HEPTUN HE MOXET ObITb JONONHUTENLHO YBE/IMYEHO BO BPEMS UCTbITAHUSA), & NOr/10TUTENIb OCTaEeTCA
HenoBpexAeHHbIM, 3TN pe3ynbTaTbl MOTYT paccMaTpuBaTbCA Kak UCKpobe3onacHble B CneayoLwWwmx YCoBUsX:

a) MpumeHeHbl cnegytowme koaduLneHTbl 6e30MacHOCTN K CaMOMY BbICOKOMY 3HAYeHWI0 HeBocnna-
MeustoLLel MOLHOCTY nyyKa:

- ANS HENpPepbIBHOTO M3/Ty4YeHUss U UMMNY/IbCHOTO U3MyYeHWs ¢ ANNTENbHOCTBIO UMnybca 6onee 1c —
1,5;

- AN UMMNY/IbCHOTO M3MTyYeHWs C A/IMTENbHOCTLIO MMMNY/bCa MEHee WA paBHoro 1 c v gnsa cepuii um-
nynscos — 3.

b) Mocne nNpuMeHeHUs ykasaHHbIX Bbllle KO3(hdULMEeHTOB 6€30NacHOCTM CKOPPEKTUpOBaHHAsA MOLL-
HOCTb My4yka Ao/mKHA ObiTb He 6osiee YeM Ha 20 % Bbilwe 3HaYeHUs 13 Tabnuupl Al

[pyroii cnoco6 nonyunTb gaHHble 0 6e30MacHON MHTEHCUBHOCTM nydyka (Bkawouas KoahduuneHT 6es-
0MacHOCTW) — WCNO/b30BaTh MCMbITATE/IbHbIV ra3, 60nee YyBCTBUTENbHbIA K BOCN/aMeHeHW0. Hanpumep,
npu HenpepbIBHOM ONTUYECKOM U3/TyHEHUN UKW UMIMY/IbCHOM U3/TyYEHUU C A/INTEIbHOCTLIO UMMysibca 6osnee
1 c agns obopyAoBaHusa, koTopoe 6yAeT npumeHATbea B cpege lIA/T3. TakuMm ucnbiTaTesibHbIM ra3oM MOXeT
ObITb 3TUNEH NPU NAOWAAN NyYKa A0 2 MM2. BocniameHeHne He f0/MKHO NPOU3oATH U NOrNoTuTelb He A0-
XeH 6bITb NOBPEX/EH B KOHLE UCMbITaAHUA.

MpumeyaHue — IMocKosbKy BOCTIAMEHEHe ropsiueli NOBEPXHOCTBI0 MasIol M/IoLLaam — 3TO NPOLLECC CO 3Ha-
UnUTENbHBIMM CTATUCTUYECKI MW OTKMOHEHUSIMU, NPUMEHEHIIE KO3I(MLMEHTA GE30MACcHOCTM onpaBaaHo. Mo aToii xe npu-
UrHEe HeoBXOAMMO MPOSIB/IATL OCTOPOXHOCTb, OLIEHUBAA Pe3y/bTarbl SKCNEPUMEHTA KaK He Bbi3bIBalOLLME BOCT/IAMEHE-
HIe. NOTOMY UTO He6osbLLME KonebaHns NapaMeTpoB UCTbITaHUIA MOTYT 3HAUMTE/BLHO B/MSAThL HA Pe3y/ibTarTbl.

7 MapkunpoBka

MapkvpoBka 060pyA0BaHNsA, UCNOMb3YIOLLEro ONTUYeCcKoe M3fyyeHue, f0/HKHa BKYaTb B ce6s1 BClO
MapKMpoBKY A5 NMPYMEHEHHOrO BuAa B3pbiBO3aliMThbl (Hanpumep, B3pbiBOHeNpoHuuaemas obonouka «<b
1 nckpobesonacHas afnekTpuyeckas Lenb «i»). DnekTpoobopyaoBaHue, YacTu 31eKTpoo6opyaoBaHUS |
EX-KOMMNOHEHTbI, BblAensolWme oNTMyeckoe n3niydyeHne v 3aljuiieHHble BuAaMu 3awuTbl, NpuBeAeHHbIMY B
HacToslem cTaHAapTe, AO/HKHbI UMEeTb MapkupoBKy B cooTBeTcTBumM ¢ TOCT 31610.0, a Takxe cnefyoLyto
[ONONHNTENbHYH0 MapKUPOBKY.

MapkupoBKa J0/KHa BK/IloYaTh B cebs:

a) cMBOJIbI 415 0603HAYEHNA NPUMEHSAEMOr0 BrAa 3aluUThbl:

- «op is»: ANA NCKpo6e30nacHOro ONTUYECKOTo U3NyYeHus;
- «Op pr»: 415 ONTUYECKOTO M3/TyYEeHNs C 3aLUTON:
- «op sh»: 4ns onTMYecko cucTembl ¢ 6G/TOKMPOBKOIA:

b) CMMBON TeMMNepaTypHOro knacca 1 rpynnbl 060pyAoBaHns, a Takke cuMmBosbl A, B unu C. kak ykasaHo
B OCT 31610.0.

[lna o6opypoBaHus, He NOAXOAALLEro A5 YCTAHOBKM BO B3PbIBOONACHON 30HE, HO CO3AatoLLero ontmye-
CKoe Mu3nyyeHune, HeO6XOAMMO NPUMEHATb MapKNPOBKY CBA3aHHOrO 06opyaoBaHna. Ecnu B Tabnuue 2 Takke
npuBoanTca TpeboBaHne 06 orpaHMyeHVn TemnepaTypHOro knacca, aTo AO/HKHO 6biTb yka3aHo nocne Buaa
3aWwmThl.

Mpumep — [Ex op is HC T4 GhJ.

Mpv onpefeneHny cooTBETCTBUA TabnuLe 2 MOXeT NoTpeboBaTbCA NPUMEHEHVEe KOMIOHKU 3TOl TabnuLbl
CO 3HAYEHNAMY MOLLHOCTM ONTUYECKOTO U3/TyHEeHUS WU 3HEePreTUYeckoli OCBELLEHHOCTU, CBA3AHHbIMU C TEM-
nepaTypHbIM K/1aCcCOM, KOTOPbIV OT/IMYAETCA OT Kiacca, yka3aHHOro B CTPOKe EX-MapKMpOBKM A1 Apyroro(ux)
npvmMeHunmoro(bix) Bnaa(os) B3pbiBO3aWUTLl 3/1eKTPOO6OpYyA0BaHNA. B MapkmpoBke o6opyAoBaHus Heobxo-
AVMO yKa3biBaTb Hanbosiee orpaHMunTeNbHbIA TemMnepaTypHblii knacc. He fonyckaeTcs ykasbiBaTb HECKObKO
TemnepaTypHbIX KN1accos.

Mpumepbl MapKMpoBKu
- ObopyfoBaHue, COOTBETCTBYIOLLIEE YPOBHIO B3PbIBO3aLLUTLI Ga:

OEx op is IIC T6 Ga
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- Ob6opynoBaHue, COOTBETCTBYHOLLLEE YPOBHIO B3pbiBO3awwuThl Gb:
1Ex op pr UYC T4 Gb

- O6opynoBaHWe, YCTaHOB/IEHHOE 3a NpeAesiaMy B3pbIBOOMACHOW 30HLI, HO cO3jalollee ONTUYECKOoe
U3nyyeHve, nonagatoliee Bo B3pbIBOOMNACHYHO 30HY (NpeAesibHble 3HaYeHUs 13 Tabnuubl 2 nnm 4).

[Ex op is NA T3 Ga]

- O6opysoBaHve ¢ ONTUYECKUM UCTOYHUKOM C BULOM B3PbIBO3ALLMTbI repMeTn3aLms KOMnayHLOoM «T»
1 BULOM 3aLLnTbl «Op iS»:

1Ex mb op is IIC T4 Gb

B cepTudpmkate Jo/MmKeH 6blTb yKa3aH COOTBETCTBYIOLUI YPOBEHb B3PbIBO3ALLNUTLI 060PYA0BaAHUS.
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MpunoxeHune A
(o6a3aTenbHoe)

[JaHHble KOHTPONbHOTO UCMNbITaAHUA
B Tabnuue A.1 npusefeHbl 3TaNOHHbIE 3HAYEHWUA ANA UCNbITAHWUIA Ha BOCMJIAMEHEHWE CO CMEeChio nponaHa c BO3-
Ayxom npu Temnepatype cmecu 40 "C.
MornoTutens 6bl1 HAHECEH Ha KOHEL, ONTUYECKOro BO/IOKHA W NOABEPrHYT HENPepbIBHOMY 06/1y4EHNIO.

Ta6nuuya Al — KOHTPONbHblE 3HAYEHUS A/1S1 UCMbITAHUI HA BOCM/IAMEHEHWE CO CMECbio nponaHa ¢ BO34yXOM npu

Temnepatype cmecn 40 'C
MuvH1ManbHas BocniaMeHsoLLas MuH1MaribHas BocnaMeHsoLLas
[vawveTp cepueBuHbI MOLLHOCTb npy 1064 HM MOLLHOCTb npyn 805 HM
BOJIOKHA, MKM (nornowexie —83 44. 5 % nponaHa (nornowexne —93 %. 4 % nponaHa
no o6Lemy), MBT no o6bemy). MBT
62.5 (0o60n0uka 125 MKm) 250 —
400 842 690
600 — 1200
3600

1500
MpumeuaHune — [pyrnx faHHbIX KOHTPOJIbHBIX UCMbITAHWIA (HanpumMep, ANs cepALeBrHbI AnamMeTpoM 8 MKM

1 ANVHbI BOMHbI 1550 HM) B HacTosiLee Bpems HeT.
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MpunoxeHne B
(cnpaBoyHoe)

MexaHu3mbl BocniaMmeHeHualx

MoTeHUManbHas onacHOCTb, CBA3aHHas C ONTUYECKUM U3NyvyeHneM B MHppakpacHoli 06nacT cnekTpa u B BUAN-
MOM CMeKTpe 3/1eKTPOMArHNTHbIX BOJIH, 3aBUCUT OT CAefyoLmnx hakTopos:
O/IMHBI BO/HbI Nasepa (abcopbunoHHasa cnoco6HOCTbL);
noraowarwLero marepuana (MHepTHbIW, peakTUBHbIN):
roptoyero BeLiecrsa:
[aBneHns;
o6nyyaemolii nnowagm;
NPOAO/HKNTENBHOCTYN 06yYeHUs.

CyuiecTByeT OFpOMHOE YMC/I0 COYeTaHUi aTuX hakTopoB, KOTOPbIE BAUAIOT HA ONACHOCTbL BOCM/IAMEHEeHNs OT ONTu-
K1 BO B3PbIBOONACHOI Cpeje 1. N0 MeHbLell Mepe, Ha MexaHu3m BocniameHeHuns. Hanbonee HebnaronpusaTHble yC0BUSA
BO3HMKAIOT B NPUCYTCTBUM Mornotutens. Korga pasmepbl 30HbI 06/y4eHUS UKW NOTNOTATENSA CHUXAKTCA A0 3HaYeHus
MeHee pacCTOAHMSA ralleHWs B3pbiBOONACHOrO rasa, BOCM/aMeHeHNe MOXEeT paccMaTpuBaTtbCs Kak TodeuHoe. OAHako
n3nyyeHne oT KOHLA BO/IOKOHHO-ONTUYECKOro kabens 6bICTPO paccenBaeTcsi, U 06/1y4aeMmblii y4acTok MoXeT gocturatb
nnowagn HecKosbKNX KBafpaTHbIX CaHTVMETPOB. YC/I0BUA BOCM/IAMEHEHUS MOXHO OXapakTepu3oBaTb C TOUKW 3peHus
OCHOBHbIX NapamMeTpOB 3HEPTUW, NIOWAAN N BPEMEHMN.

Mnowaab cTpeMnTcsa K Bpewms cTpemutca K Kputepuii BocniaMeHeHus
1 HY 10 6€eCKOHeYHOCTHN MUHVMMasbHaA MOLWHOCTb
2) 6eCKOHeYHOCTH 6eCKOHeYHOCTHN MUHVMasbHasA aHepreTnyeckas 0CBeLEeHHOCTb
3) HY10 HY /0 MUHVUMabHasA aHeprus
4) 6€eCKOHeYHOCTH HY 0 3HepreTnyeckas aKcno3nyms

BeckoHeuyHOoe BpeMs O3HayaeT HenpepbiBHOe W3nyyeHue. PesynbTaTtbl MccnefoBaHuii ANA Manbix M 601bLWINX
nnowagei npueeseHbl B Tabnuue B.1, Ha pucyHkax B.1 u B.2. B 060ux pexumax BoCniameHeHne npomMcxoauT oT BOC-
nnamMmeHeHns ropsyeinl NOBEPXHOCTM, KOrAa Myvyok ONTUYECKOro U3flyyeHus nonafgaeT Ha nornotutens. Yem MeHblue no-
BEPXHOCTb, TEM BbIlle BOCM/IaMEHsoLas 3HepreTmyeckas 0CBELWEeHHOCTb. JTO 03HAYaeT, YTO NOBEPXHOCTb MeEHbLUEl
naowaan Heo6xoaMMo HarpeTb [0 60s1ee BbICOKOW TemnepaTypbl, YTOObl NPOM30LWI0 BOCM/1ameHeHe. BocnnameHeHve
He NMPOWCXOAUT MPWU MOLLHOCTW ONTUYECKOTO M3NyvyeHns meHee 50 MBT HM ans ogHO U3 cMeceli ras/nap (kpome cepo-
yrnepoga). 970 NoATBEPXAaeT, YUTO MakCVMasibHO AOMYCTMMOE 3HaYeHne MOLLHOCTH ONTUYECKOro N3/lyYeHns cocTaBnset
35 MBT. Bkntoyas koapuumeHT 6e30nacHOCTN, KOTOPbIA AO/MKEH Takke y4ynTbiBaTb abCcopOLMI0 HengeanbHbIM CepbiM
TEe/IOM UHEPTHOro MOrNoTUTENS. DKCMEPUMEHTbI C PeakTUBHbIMW MOrNOTUTENAMU (Yroflb, caxa U TOHep) nokasanu, 4Tto
XOTSl OHW U UMEIDT 60see BbICOKOE MOroWeHne, oAHako MeHee 3t DEeKTUBHbI Kak UCTOYHWUKN BOCNIaMeHeHUsi. H-ankaHbl
He BbI3bIBAKOT BOCMN/IAMEHEHNSI NPV MOLLHOCTSIX ONTUYECKOr0o n3nyyeHuns Hmke 200 mBT (150 MBT. Bkntovas koauumneHT
6e3onacHocTu). Ans 666X nnowanei 06nyyeHms gonycTnmoe 3HaveHme 5 MBT/MM2 6onee LienecoobpasHo, Yem Kpu-
Tepwuii orpaHnumBatoLLeli MOLHOCTH.

Ha He60nbloi Nnowann B KPAaTKOBPEMEHHOM PeXUMe Na3epHblii UMNYbC MOXET co3faBaTb MCTOYHWMK BOcCnna-
MeHeHus, NoAo6HbI 3NEKTPUYECKON UCKpe, 3a cueT Npo6os B Bo3gyxe. Takasa uckpa [9J ¢ aHeprueid, npubnmxatoweicsa K
MWHUMaNbHOW 3Heprun socnnameHeHns (M3B), cnocob6Ha BOCN/IaMeHUTb B3PbIBOONACHY0 CMECb B ONTVMWU3UPOBAHHbIX
yCNnoBuAX (MUKPOCEKYHAHbIE U HAHOCEKYHHbIE UMMNYbChbI).

O heKTUBHOCTL 3TOTO Npouecca BoCn/aMeHeHUs 3aBUCUT OT ceayoLmnx pakTopoB:

- NPOJO/MKUTENIBHOCTU UMY IbCA U YaCTOTbl NOBTOPEHUS;

- OJIUHbI BOJHbI;

- obnyyaemoro matepuana (NornoTutens);

- 3HepreTMyeckoi OCBELLEeHHOCTU N 3HePreTUYeckoi 3KCNo3nLuK.

YCTaHOBMEHO, YTO MUKPOCEKYH/Hble N HAHOCEKYH/Hble MMMNY/bCbl CO 3HAYEHWEM 3Heprun, 6amMskum Kk M3B, BOC-
nnamMeHs0T B3pblBYATbIE CMECH, KaK Noka3aHo B Tabnuue B.2. B 3ToM cnyyae o6nyyaemblii MaTepuan — roptoyas caxa —
camblii adPeKTUBHbIA nornoTuTens. CBOWCTBA Caxu co3galT 6naronpuaTHble YCN0BUA A1 NMPO6GOS N0 CPaBHEHMWIO C
WHEPTHbIM MaTepuasioM, BbIGPAHHbIM B UCMbITAHWAX C NOCTOSAHHLIM U3/Ty4yeHeM (OYEHb BbICOKOE MOr/OLLEHME, BbiCOKas
Temnepartypa pas/ioxeHus, oboralieHHas 3/1eKTpoHammn CTPYKTypa v ropoyecTs). na MUAANCEKYHAHbIX UMNY/bCOB 6e3
npo6os, HO ¢ HarpeBoM 06/ly4aeMoro MaTepuana, 3Heprusa BocnaaMeHeHus 6oee YeM Ha NopsAoK NpeBbilaeT 3Haye-

MHopmanuma, npuBeAeHHasa B HacTosiLweM npuaoxeHun, 3ata us (5].
20



FOCT 31610.28—2017

Hne M3B. 3aecb NHepTHOe cepoe Tesno ABNSeTCs nageanbHblM nornotutenem. imnynscel 60s1ee 1 ¢ f4O/MKHbI paccMartpu-
BaTbCA KakK HEMpepbIBHOE U3/TyYeHmne.

[ns cepnit UMNYNIbCOB KPUTEPUIA BOCM/TAMEHEHUSI KaXKAOT0 UMMYbCa — 3TO YKa3aHHbIW Bbllle KpUTEPUA aHeprum,
€Ccnun ANnMTeNbHOCTb UMNybca MeHee 1 c. MNpu 6onblieli YacToTe NOBTOPEHUS NpeAblAyL Ui MMNYIbC MOXET Oka3blBaTb
B/IMSIHME Ha XapakTepUCTUKN yyacTka, 061y4yaeMoro AeiicTByowmMmM nmnynscom. Mpu yactoTe noBTopeHnsa 6onee 100 Iy
CcpefHAs MOLWHOCTb A0/MKHa 6bITb OrpaHnyeHa 4o npegena HesaTyxalolei BO/HbI. B cOOTBETCTBUM C 3TUM OrpaHUyeHu-
eM Heob6xoAMMa MakCcumasbHas YyacToTa NoBTOPEHUS ANS ONpefeieHHoN aHeprun nMnynbca. Yem kopoye UMMynbe, Tem
Bbille JOMYCTUMas MakcuManbHas MOLHOCTb, HO MPOAOMXUTENbHEee pabounii uukn. To gaeT Bpems 4N OXNaxAeHus
o6nyyaemMoro matepuana, 3atyxaHus UCKPbl UM OXNaXAeHUsa ropsvero marepuana. VcnoitaHua nokasanu [6J. 4yto gns
HaHOCEKYHAHbIX UMMNYNbCOB B Anana3oHe M3B (go 400 mk[x) Bpems CyliecTBOBaHWSA WUCKPbl He roxeT 6biTb Gonee
100 MKC A4NS NyyKa ONTUYECKOro usnyyeHns gnametpom 90 MkM. 118 uMnynbca NpoAoc/IXMTENbHOCTLIO 60/1ee 1 ¢ Makcu-
MafibHas MOLLHOCTb A0/MKHa 6bITb OrpaHuMyeHa [0 COOTBEeTCTBYIOWEro npejena 415 HenpepbIBHOMO U3NTyYeHns.

OcTasibHble COYETaHUs OCHOBHbIX NMapaMeTpoB, HaNpuUMep KOpPOTKoe BpeMs Npu 6ecKoHe4HOl naowagun, MOoXHO
OLLEHUTb MO pe3y/nbTartam UCMbITaHWA ANA 4PYTUX PEXUMOB.
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O6nyyaemblit y4acTok, MM2

PucyHok B.1 — MuHumanbHas BocnaaMeHsaLwas MOWHOCTb U3Ny4YeHus
C MHEepPTHbIM MornoTuTenem B kayecTse obyvyaemoro martepuana (al0oe4 (/] = 83 %, a806181 = 93 %)
npu HenpepbIBHOM 06/1y4eHUn B BOJTHOBOM Anana3oHe 1064 Hm

MpumeuaHunsn

1MNpuBefeHHble 3HaYEHNS faHbl 415 KaX/A0r0 roployero BeLLecTBa B ero Haubosiee nerko BocniameHsemoli cMecu.
2 [laHHble B3aTbl 13 (5). [11].
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PucyHok B.2 — MuHumanbHas BoCnjaMeHsaoLWas MOLWHOCTb U3y4eHns
C MHEPTHbLIM MOr/I0TUTENEM B KayecTBe 06/1ydyaemoro matepuana (11084 Hv = 83 %. HM = 93 %)
npu HenpepbiBHOM 0611y4eHmn (PTB: 1064 HM. HSL: 805 HM [12]: 803 HM) AN HEKOTOPbIX H-a/IKaHOB

MpumeyaHne 3 — [laHHble B3ATbI N3[12].

Ta6nunua B.2 — CpaBHeHWe MVHUMaNbHOW W3MEPEHHOW BOCNAAaMeHSALWeEeR ONTUYECKON WMMMNYNbCHOW 3Heprum
(Oe p.1mm) npu anameTtpe nyyka 90 MXM U Npy 3HAYEHUAX TemnepaTypbl camoBocnnameHeHus (TCB) u MUHUManbHol
3Heprun socniameHexnmsa (M3B) [10] npu KOHUEHTpaunmM B 06bEMHbIX A0NSAX ().

l'optoyee BeLLecTBO ° B.p' mn-M DK TCB. 'C M3B. m»[x ® m3B K Qcp. """Mae

OCTPOKOHEUHbI umMnynbc 70 MKC

H-NeHTaH 669 3 260 280 3.3 2.4
>55000 6.4 — — — —

Mponax 784 55 470 240 5.2 3.3
LnatnnoBbiii achup 661 3,4 175 190 5.2 3.5
1285 5.2 6.8

3TnneH 218 5.5 425 82 6.5 2.7
Bogopog 88 21 560 17 28 5.2
Cepoyrnepog 79 6.5 95 9 8.5 9.3
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OkoHuaHue Tabnuubl B.2

[optoyee BeLecTBo O ./"*'. mkO* TCB, *C M3B. Mkx @ *x*x M OBp/1 NM*VM3B

HaHocekyHAHble uMNynbecbl (0T 20 HC g0 200 HC)

MponaH 499 4.0 470 240 5.2 2.1
3tuneH 179 5.5 425 82 6.5 2.2
Bogopoga 44 12 560 17 28 2.6
46 21 — — — 2.7

MpumeuaHnne — O6nyyaemblii MaTepnan — caxa.
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Mpunoxexne C
(o6a3aTenbHoe)

OueHka onacHOCTM BOCN/laMeHeHUs

Bo Bcex cnyyasx, Korga Heo6xoAMMO yuuTbliBaTb ONTUYECKOE M3/yyeHue, criefyeT NPOBeCTU npeABapuTesibHYo
OLleHKy OonacHoCTu BocniameHeHusi. Ecnu no pesynbratam Takoi OLLeHKU BOCMIaMeHeHNe HeBO3MOXHO, TO AasibHelilee
NprYMeHeHne HacTosLlero ctaHgapta He TpebyeTcs. B3pbiBoonacHas cpefa rMoxeT BOCN/1aMeHATLCA ONTUYECKUM U3NY-
YeHneM npu yCNoBMUU, YTO WHTEHCUBHOCTb My4ka OMNTUYECKOro W3/ly4yeHusi npeBblllaeT NCKPOOE3OrWCHbIN YPOBEHb, U B
nyyke NpUcCyTCTBYeT Nornaoliarlliee TBepAoe Teso, YTO [IOKET Bbi3BaTb NOAB/IEHNE MecTa neperpesa U. COOTBETCTBEHHO,
MCTOYHMKa BOCNAaMeHeHNs, unn (B CiydaB UMMY/IbCHOTO U3NTy4YeHWs) ecnv CyLLecTBYIOT YC0BUA paspbiBa BOSIOKHA (npe-
BblLLEHNE NOpOra 3HepPreTUYeckoi ocBelweHHocTn). CM. pucyHok C.1

PucyHok C.1 — OueHka onacHoCTU BOCN1aMeHeHusa

Ecnun aTu ycnosus BocniaMeHeHns OTCYTCTBYIOT, OMAcHOCTW BOCM/IaMeHeHUst B 06/1acTu HacToALWero cTaHAapTa He
cyuiecTByeT. BaXHO NOHMMaTb, YTO AaxXe B C/lyyas, KOrga OTKpbITOe U3/lydeHne npeBbilaeT ypoBeHb NCKpo6e30nacHoCTU.
3TO He BCerga NpMBOAUT K BOCN/IAMEHEHMIO, MOCKO/IbKY HE06X04MMbI AONOTHUTENbHbIE YCN0BKA (KpOME BOCNaMeHeHns
3M1EeKTPUYECKOW MCKPOW), 4ToObl HaYasncs npouecc BocnaaMeHeHus. Hanpumep, cpefa c ra3oBoil B3pbIBOOMACHOW CMe-
Cbl0. B KOTOPOW NMy4YOK ONTUYECKOrO U3Ny4YEeHNUA He COAEPXMUT NornoLaLLero BewecTsa, Cnoco6HOro HarpeTbest 1 cTaTh
MCTOYHVKOM BOCM/IAMEHEHWS, HE MOXET CO3A4aBaTb ONACHOCTN BOCM/IAMEHEHMWS C TOUKM 3PEHMS ONTUYECKOTO U3TYYEeHNS.
B 3TOM KOHKpPETHOM C/ly4aB nNpou3oiigeT nornoweHne onTYeckoli aHeprun B camoii CMecK, Ho BO MHOTUX C/ly4asx MOXeT
6bITb N1ETKO [J0Ka3aHO, YTO He NMPOWUCXOAUT HarpeBa CMecu 40 Takoi CTeneHu, 4To6bl OHa BOCnaaMeHunacb. OTa OLeH-
Ka 0nacHOCTW BOCM/IaMEHEHNA OTHOCUTCA Takxe K NPUMEHeHWN0 caMux NPUHUMNOB 3aluTbl. Ecnm ny4yok ncnonb3yetcs
BHYTPM 060/104KMN, KOTOPAs He MO3BOMSET TBEPAbIM MaTtepuanam nonagatb B Hee (XOTA He NpensTcTByeT nonajaHuio
B3PbIBOONACHOI cpefibl), BO3HWKHOBEHME ONTUYECKOTO UCTOYHMKA BOCM/IaMEHEHUS BHYTPU TaKoi 060/104KN UCKIO4aeTcs
npu ycnoBuu, YTO BHYTPW HET gpyroro o6sy4yaemMoro TBepAoro nornotutens. Ecnn gonyckaeTcs paspbiB BO/IOKHA, koraa
MCnonb3yoTca 610KMPOBKN pa3pbiBOM BOIOKHA, A5 6€30MacHOCTN MOXHO UCMO/b30BaTb BPEMS OTKIOYEHUS, NPUHATOe
Ans 3awmuTtbl 3penuns (FTOCT IEC 60825-2), ecin MasoBepoATHO, YTO MyYOK C 3axuratoLiei aHepruein nonageT Ha obnyva-
eMblii maTepuan.
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MpunoxexHne D
(cnpaBoyHoe)

TunoBas KOHCTPYKUMA BOTOKOHHO-ONTUYECKOTO Kabens

Ha pucyHkax D.1 u D.2 nokasaHbl NpUMepPbI KOHCTPYKLUM BOTOKOHHO-OMNTUYECKOro Kabens.

BHewHAa o6onoyka

CTrasibHOe apmMupoBaHue

rmapovsonvpytowmnii cnoii n3 antoM1MHUEBO-
N1acTUKOBOW NEHTbI

[lonosiHMTeIbHoe MoKpbITHE
unun bydep

OnTnyeckoe BOIOKHO \

y
(I~ s

\

CwnnoBoii afeMeHT
BHyTpeHHAa o6onoyka

PucyHok D.1 — MpuMep KOHCTPYKLMM MHOTOBO/IOKOHHOTO ONTUYECKOro Kabesst
NS 3KCNyaTaunmn B TSHXKENbIX YCI0BUSAX
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CVHTEeTHNYECKOE BOJIOKHO C BbICOKOIA MPOYHOCTbLIO Ha pacTsXXeHne

PucyHok D.2 — TunoBas KOHCTPYKLUWUS O4HOBO/IOKOHHONO ONTUYECKOro kabens
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Mpunoxexnne E
(o6a3aTenbHoe)

Bnok-cxema OUEHKU UMMNY/1LCOB

Ha pucyHke E.1 npuBegeHa 6/10k-cxemMa A/1s OLEHKN MMMNYNbCOB B COOTBETCTBUM € 5.2.3.

MpumeHaeTca * eANHNUYHBIM UMNYIbCAM U CEPUAM UMNYLCOB.

“[lna 4yacToTbl NOBTOPEHUS UMNyNbLCOB He 60nee 100 My gonyckaeTca AONO/HUTENLHO NPOBOAUTL UCMbITAHWE Ha BOCN/laMeHe-
HWe B COOTBETCTBUU C pasjesnom 6.

“ MakcumanbHas MOUWHOCTb P_ UMn Makc eAWHWYHOK wumnynbca BO BCeX C/ydyasaxXx He npeBbliwaeT CpejHO MOUWHOCTb
P_WMN_cpeA. CEpUM UMNYNbCOB. Takum 06pa3oM BbINOAHAETCSH AONONHUTENbHOE TPe6OBAHWE AN CEPUN UMNYNLCOB.

MpumeuvyaHune — W_uMf7. — aHeprus nMmnynbca.

PucyHok E.1 — Briok-cxema OLeHKM MMNY/1IbCOB B COOTBETCTBUM C 5.2.3
30
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MpunoxeHue JA

(cnpaBoyHoeE)

CBefleHVs1 0 COOTBETCTBUM CChIJTOYHbIX MEXIOCYAapCTBEHHbIX CTAHAAPTOB
MeXAyHapoAHbIM cTaHhapTam, UCNOMb30BAHHLIM B KAYECTBE CCbI/TOUYHbIX
B NPUMEHEHHOM MeX/JyHapoAHOM cTaHaapTe

Ta6bnunya OA1

O603HaueHe CCbITIOYHOTO CreneHb O603HaueHNe 1 HaMMEHOBaHWE CCbITOYHOTO
MEXroCyJapCTBEHHOTO CTaHaapTa COOTBETCTBUSA MeX/yHapoAHOro ctaHaapTa

OCT 31610.0-2014 MOD IEC 60079-0 «B3pbiBOONacHble cpegpl. Yactb 0. O6opygosa-

(IEC 60079-0:2011) Hue. O6Lme TpeboBaHUs»

rOCT 31610.11-2014 IDT IEC 60079-11 «B3pbiBoonacHblie cpefpl. Yactb 11. O60pyso-

(IEC 60079-11:2011) BaHvWe C BWAOM B3pblBO3allUTbl «MCcKpobesonacHas 3nekTpu-
yeckas uenb «i»»

FOCT 31610.15-2014/ IDT IEC 60079-15 «B3pbiBoOnacHble cpeabl. HacTb 15. O6opyno-

IEC 60079-15:2010 BaHve C BUAOM B3pblBO3aLNTbI «[n»

FOCT IEC 60079-1-2013 MOD IEC 60079-1 «B3pbiBoOnacHble cpefpbl. Yactb 1. O6opygosa-
HWe C BMAOM B3pbIBO3aLUThl «B3PbIBOHENPOHULaEMble 060-
NIOYKN «d»»

FOCT IEC 60079-2-2013 IDT IEC 60079-2 «B3pbliBOONacHble cpefbl. YacTb 2. 3anonHeHne
1Ny npofyska 060/104KM NOA N36bITOUHBIM AaB/IEHUEM «pP»>»

FOCT IEC 60079-10-1-2013 IDT IEC 60079-10-1 «B3pbiBoONnacHble cpegbl. Yactb 10-1. Knac-
cudukauuns 30H. B3pbiBoonacHble ra3oBble cpefpbl»

FOCT IEC 60079-10-2-2011 IDT IEC 60079-10-2 «B3pbiBoONnacHble cpegbl. Yactb 10-2. Knac-
cudukaumns 30H — B3pbiBoOnacHble MblfeBbie cpeabl»

FOCT IEC 60079-31-2013 IDT IEC 60079-31 «B3pbiBoOnacHble cpeabl. YacTb 31. O6opyno-
BaHWe C BUAOM B3PbIBO3aLLWTbI OT BOCNAMEHEHNSA Nblan «1»»

FOCT IEC 60825-1-2013 IDT IEC 60825-1 «be3onacHOCTb nasepHoii annapatypbl. Yactb 1.
Knaccudukauns obopygosaHus, TpeboBaHNS U PyKOBOACTBO
ansa notpebuteneii»

FOCT IEC 60825-2-2013 IDT IEC 60825-2 «Be3onacHoCTb la3epHoil annapartypbl. HacTb 2.
Be3onacHOCTb BO/IOKOHHO-OMTUYECKUX CUCTEM CBA3N»

MpumeyaHne — BHacTosiwel Tabnuue NCNONb30BaHbI cleayloLine ycnoBHble 0603HAYEHUS CTENEeHN COoT-

BeTCTBNA CTaHOapPTOB:

- IOT — naeHTUYHbIE CTaH4apTbl:

- MOD — moguduympoBaHHble cTaHgapTbl.
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[2]

[3]

[6]

@

[101

(111

32

IEC 60050-731

IEC 60050-426

IEC 61508 (Bce uacTtu)

IEC 61511 (Bce 4yacTu)

IEC 60050-845

Buénunorpadcusa

MexXayHapoaHblli 3N1EeKTPOTEXHUYECKNIA cnoBapb. MnaBa 731. BO/IOKOHHO-OMTMYecCKas
cBsA3b (International Electrotechnical Vocabulary (IEV) — Chapter 731: Optical fibre
communication)

MexayHapoAHbIli  3M1eKTpoTeXHUYecknii cnosapb. [nasa 426. O6GopypoBaHue Ansa
B3pbIiBoONacHbix cpef (International Electrotechnical Vocabulary (IEV) — Chapter 426:
Equipment for explosive atmospheres)

dyHKUMOHaNbHAas 6e30MacHOCTb 3NEKTPNYECKNX/3MeKTPOHHbIX/NPOrpaMMUpPyeMbiX d1eK-
TPOHHbIX cucTem 6e3onacHocTn (Functional safety of electricai/electronic/programmable
electronic safety-related systems)

dyHKUMOHaNbHas 6e3onacHocTb. OCHalleHHble 3MepuUTeNbHbIMU Npuéopammn cucTemsl
6e3onacHocTy ANs o6pabaTbiBatoLeli npombiwneHHocTn (Functional safety — Safety in-
strumented systems for the process industry sector)

KapntoH. ®.6.. bote. I'.. MpycT. K. n XayksopT. C.. NpegsaputensHoe nccnegosaHue no
MCMO/Ib30BaHNI0 ONTUKN B MOTEHLMasbHO B3pblBOOMAaCHbIX cpefax. OTyeT EBponeiickoii
Komucenn EUR 19617 EN. 2000 (Carleton, F.B.. Bothe, H.. Proust. C. and Hawksworth,
S., Prenormatrve Research on the Use of Optics in Potentially Explosive Atmospheres,
European Commission Report EUR 19617 EN. 2000)

LWeHk, C.. BocnnameHeHne B3pbIBOONACHON cpefbl C NOMOLLbIO UMNYbCHOTO ONTUYECKOro
n3nyyenuns. Otuet PTB Th-Ex 17. ISBN 3-89701-667-2. 2001 (Schenk. S., Entzundung
explosionsfahiger Atmosphare durch gepulste optische Strahlung. PTB-Report Th-Ex 17.
ISBN 3-89701-667-2, 2001)

Wenk, C.. boTe, I, Kammenra. K., Bpeanu, [I.. TpyAbl TPETbEr0 MEXAYHAPOAHOrO Cemu-
Hapa no onacHoCTM noxapa v B3pbiBa 2000, 2001, cTp. 495 (Schenk. S.. Bothe. H.. and
Cammenga. H.K.. in Bradley. D.. Proc. Third International Seminar on Fire and Explosions
Hazards 2000. 2001. p. 495)

MexayHapoaHblii 3neKTpoTexHnyecknini cnosapb — YacTb 845. OcselyeHue (International
Electrotechnical Vocabulary. Chapter 845. Lighting)

Cbsax, Ix.. A.,, dypHbe. E.B.. Pnanga. P. n KoxeH. P. B., XXypHan npuknagHoi usnku.
64:1499 (Syage. JA, Fournier. E.W.. Rianda. R. and Cohen. R.B., J. Appl. Phys. 64:1499)

DECHEMA. PTB. BAM: ChemSafe: basa gaHHbix no 6e3onacHoctu, Kapncpya. basa
paHHbix STN. 1995 (DECHEMA. PTB. BAM: ChemSafe: Sicherheitstechnische Daten-
bank. Karlsruhe. STN Datenbank. 1995)

Apnnep. Ox., KapnTtoH. ®.6. 1 BaiiH6epr. ®.[x., Tpyabl JIOHLOHCKOTO KOPOSIEBCKOrO 06Le-
ctBa. A (1993) 440. 443-460 (Adler, J., Carleton, F.B. and Weinberg. F.J., Proc. R. Soc.
Lond. A (1993) 440. 44S-460)

Ay6aHneBuy, T.I.. Kawgonnap. K.J1.. TpuH. k. M. n YelikeH, P.®.. XXypHan no npegot-
BpalleHUio noTepb B nepepabaTtbiBawleil npombiwieHHocTn. 13: 3¥19—359 (2000)
(Dubaniewicz. T.H.. Cashdollar, K.L.. Green. G.M. and Chaiken, R.F., J. Loss Prevent.
Proc. 13: 349—359 (2000))
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YK 621.3.002.5:006:354 MKC 29.260.20 E02 KCTY 3402 MOD

KntoueBble cnosa: nepeparolimMe CUCTEMbl, ONTUYECKOE WU3NYyYEeHWe, UMMY/IbCHOE W3NyYeHue, onTuyeckoe
BOJIOKHO, B3pblBOOMNACHbIE 30HbI, Kabesnb BOJIOKOHHO-OMTUYECKUIA, CUCTEMA CBSI3U BOJIOKOHHO-OMTUYECKas,
JHeprna n3nyvyeHna
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B kakom mecTe HaneuartaHo [0/1KHO 6bITb
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