MEXXIOCYAAPCTBEHHbI/ COBET MO CTAHAAPTV3ALUN, METPONIOTN I CEPTU®UKALINA
(Mrc)

INTERSTATE COUNCIL FOR STANDARDIZATION, METROLOGY AND CERTIFICATION
(ISC)

U rocT
MEXTITOCYAOAPCTBEHHDbIN
CTAHAAPT IEC 60079-29-1—
2013

B3PbIBOOINACHbIE CPEADLI

YUacTb 29-1

[@a30aHaIm3aTop.bl.
TpeboBaHMA K aKCn/lyaTaUuMOHHbIM XapaKTepucTukam
rasoaHasIn3aTopoB roproYnX rason

(prlEC 60079-29-1, IDT)

N3paHne ocuumansHoe

Mocksa
CraHpapTuUHAopm
2014


https://www.mosexp.ru/ultrazvukovoy-kontrol-svarnyh-soedineniy

FOCT IEC 60079-29-1—2013

MNpepgnucnoBne

Llenu, oCHOBHblE MPUHLMNLI U NOPAAOK NPOBEAEHUS paboT Mo MEeXrocyfapCTBEHHON cTaHgapTusauuu
yctaHoBneHbl FOCT 1.0—92 «MexrocygapcteeHHaa cuctema ctaHgaptusaunn. OCHOBHbIE MONOXEHUA» U
FOCT 1.2—2009 «MexrocygapcTBeHHas cuctema ctaHgaptusauymn. CtaHaapTbl MeXrocyaapcTBeHHble, npa-
BMNA N pekoMeHdauny no MexrocyfapcTBeHHON cTaHgapTulauun. Mpasuna pas3paboTku, NPUHATUSA, Npume-
HeHUsl, O6HOB/IEHUA W OTMEHbI»

CBefeHus1 o cTaHaapTe

1 MOArOTOB/EH depepanbHbIM rOCyAapCTBEHHLIM YHUTAPHbLIM npeanpuatiem «CmoeHcKoe npous-
BOJICTBEHHOE 06beguHeHne «AHanuTnpuéop» (Pryr «Cro «AHanuTNpmMGop») Ha OCHOBE COGCTBEHHOIO ay-
TEHTUYHOro NepeBoa Ha PYCCKUIA A3blK MEXAYHAapOAHOro cTaHAapTa, YKa3aHHOro B NyHkTe 5

2 BHECEH ®egepanbHbiM areHTCTBOM MO TEXHMYECKOMY perynmpoBaHuto u metposorum (PocctaHgapT)

3 MPUHAT MexrocygapcTBeHHbIM COBETOM MO CTaHAapTusauuu, MeTposiornm u ceptudukaumm (npo-
TOKo/1 OT 18 okTsi6ps 2013 1. Ne 60-IM)

3a NpUHATME NPOrosIoCoBasIu:

Kop, cTpaHbl
KpaTKoe HanmeHoBaHue CTpaHbl Mo MK COKpaLLI,eHHoe HanMeHoBaHMe HaluMOHa/IbHOro opra-
no MK (MCO 3166)
(NCO 3166) 004—97 Ha Mo ctaHgapTusaunm
004—97
ApMeHusa AM MwuH3akoHOMUKM Pecny6nukn ApmeHns
Benapycb BY lFocctangapt Pecny6nvkn Benapycb
KasaxcTaH Kz FocctaHgapt Pecny6nvkn KasaxcrtaH
Mongosa MD Mongosa-CtaHgapT
Poccusa RU PoccraHgapt
TagxvknctaH T Tamku keTaHda pT
Y36eknctaH uz Y3ctaHgapT
YkpanHa UA MWH3KOHOMPa3BUTUA YKpanHbl

4 Tpukazom PepepasibHOT0 areHTcTBa Mo TEXHUYECKOMY PErysimpoBaHuio U MeTposiorMmM OT 22 Hos-
6pst 2013 1. Ne 1733-CT MexrocyaapcTBeHHbli ctaHgapT FOCT IEC 60079-29-1—2013 BBeaeH B AeiCTBUE B
KayecTBe HauuMoHanbHOro ctaHgapta Poccuiickoli degepauyummn ¢ 15 pepansa 2015 r.

5 Hactosiwuini ctaHgapT UWAEHTUYEH TMPOEKTY BTOPOro M34aHUs MeXAyHapoOHOoro craHgapTa
IEC 60079-29-1 Explosive atmospheres — Part 29-1: Gas detectors — Performance requirements of detectors
for flammable gases (B3pbiBoonacHble cpefbl — YacTb 29-1: a3oaHanusaTopbl — TpeboBaHUA K aKcnsyata-
LMOHHLIM XapaKTepucTukam ra3oaHanM3aTopoB rOpHYUX ra3os).

MepeBoga ¢ aHrAniAickoro Asbika (en).

CTeneHb coOTBETCTBUS — naeHTuyHas (HOT).

CBefleHUs1 0 COOTBETCTBUM MEXTOCYAAPCTBEHHbIX CTAHAAPTOB CCbIIOYHBIM MEXAYHAPOAHbIM CTaHAap-
Tam npuBefeHbl B AONOAHUTENBHOM NpunoxexHun JA

6 BBEAEH BSAMEH TOCTM3K61779-1—2006, TOCT M3K61779-2—2006, TOCT M3OK61779-3—2006,
FOCT M3K 61779-4—2006, TOCT M3K 61779-5—2006
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VHdopmauua 06 uaMeHeHUAX K HacTosWweMy cTaHgapTy nNybnukyeTcsa B eXerofgHoM nHdopmaum-
OHHOM YyKaszaTerne «HauuoHanbHble CTaHAapTbl», a TeKCT M3MEHEHWA U NonpaBOK — B €XeMeCAYHOM
MHOpMaLMOHHOM YyKaszaTene «HaunoHanbHble cTaHgapTbi». B cnydyae nepecmoTpa (3aMeHbl) Wi 0T -
MEHbl HACTOSLLEero craHgapTa cooTBEeTCTBYLee yBeJoMeHne 6yaeT ony6/MKOBaAHO B €XeMeCAYHOM
MHpopmaLMoOHHOM yKka3aTene «HauuoHanbHble cTaHgapThl». COOTBETCTBYLWasa nHdopmaumus, ysenoMm-
NleHne 1 TeKCThbl pasMeLlalnTCca Takke B MHOPMaUVOHHON cucTeme 06LLero nonb3oBaHns — Ha odu-
unanbHOM caiTe defepasibHONO areHTCTBa N0 TEXHUYECKOMY PerynMpoBaHUi0 YU MeTPonorum B ceTHu
VHTepHeT

© CraHpapTHbihopm, 2014

B Poccuiickoit ®egepauym HaCTOsILWMIA CTaHAapT HE MOXET 6blTb NMOMHOCTLIO UM YacTUYHO BOCMPOU3-
BeAeH, TUPAXMPOBaH M pacnpocTpaHeH B kadecTBe ouumManbHOro usgaHus 6e3 paspelleHns degepasibHo-
[0 areHTCTBa Mo TEXHMYECKOMY PEryMpoBaHMio U METPO/IOrK
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BBepneHne

HacToawmin cTaHaapT ycTaHaBNuBaeT obLyme TpeboBaHUA U METOAbl UCMbITAHUIA 3NEKTPUYECKNX rasoa-
HanM3aTopoB, NpeAHa3Ha4YeHHbIX A1 0OHAPYXEHUA Y U3MEPEHUS TOPHUYUX ra3oB M Napos.

PykoBOACTBO MO BbIGOPY, YCTAHOBKE, MPUMEHEHUIO Y TEXHUYECKOMY 06C/yXMBaHMIO 060pyAoBaHusA, npes-
HasHa4YeHHOro A8 Oob6HapyXeHus rasa, npegctaenieHo B IEC 60079-29-2—2009 «B3pbiBoONacHble cpefpl.
UacTb 29-2. MNa3oaHasm3aTopbl. TpeboBaHUS K BbIGOPY, MOHTaXY, NPUMEHEHUIO Y TEXHUYECKOMY OBCY)XXMBAHUIO.



Monpaeka kK NOCT IEC 60079-29-1—2013 B3pbiBOoONacHble cpebl. YacTtb 29-1. NasoaHasnnsaTtopsbl.
TpeboBaHUA K aKCM/lyaTauMOHHbIM XapakTepucTUKaM razoaHaim3aTtopoB roprymnx rasoB

B kakom mecTe HaneuataHo J0MmKHO 6bITb

Mpeaucnosne. Tabnuua corna- AsepGaiipraH AZ [seTaHnapr
coBaHus

(MYC Ne 8 2023 r)
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M E X T OCVY A4 APG CT BETHH®b ¥ CTAHOAPT

B3PbIBOOIMNACHbIE CPEADbI
YacTb 29-1

a3zoaHannsaTopsobl.
TpeboBaHUSA K aKCnyaTalMOHHbIM XapaKTepucTMKaM razoaHain3aTopoB ropo4vmnx razoB

Explosive atmospheres. Part 29-1. Gas detectors. Performance requirements of detectors for flammable gases

Jarta BBegeHuA — 2015—02—15

1 O6nacTtb NpUMeHeHus

HacTtoawwmin ctaHgapt TOCT IEC 60079-29-1 ycTaHaBnmBaeT obume TpeboBaHNS K KOHCTPYKLUN, CMo-
cobam npoBepkn paboTOCNOCOBGHOCTM W 3KCnyaTauMOHHbIM XapakTepucTukam, a Takke OonucbiBaeT MeTo-
[bl VCNbITaHW, KOTOpble MPUMEHSIITCA K MOPTaTMBHOMY, MepeaBMXHOMY U CTalUMOHapHOMY 060pyA0BaHuIo,
npefHa3HaYeHHOMY A1 ONpefesieHnss N N3MepPeHUst KOHLEHTpaLMUM roploynx rasoB 1 napoB B CMECU C BO3-
ayxom. O6opyaoBaHue (MU ero yacTu) NpefHasHayeHo A1 NPUMEHEHNsT B MOTEHLMa/IbHO B3PbIBOOMACHbIX
cpepax (cm. 3.1.8) n B WwaxTax, cogepXalux pygHUYHbIA ras.

HacTosawumin ctaHgapT ycTaHaBmBaeT A1 ra3oaHaIM3aTtopoB MUHMMasbHble TpeboBaHus. 3asiBneHHble
N3roTOBUTENEM XapaKTepUCTMKN ra30aHa/IM3aToOpoB 1 OCOBEHHOCTH UX KOHCTPYKLMU, NPEBOCXOASALLME YPOBEHb,
YCTaHOBMEHHbI HACTOALWWMM CTaHAAPTOM, AO/DKHbI ObITb NOATBEPXKAEHbI AOMOMHUTENbHBIMU UCTbITAHUAMMU.

HacTosilwuniA cTaHAapT pacnpocTpaHsieTcs Ha o60opyfoBaHMe No ONpeAesieHni0 roprYmMX rasos ¢ Anana-
30HOM U3MepeHus B npefenax 06beMHON [0MU, Kak 3asiB/IEHO M3roTOBUTENEM, MpefHa3HauYeHHoe AN Bblfa-
UM nokKasaHwii, curHanm3aunm Wam Apyrux BbIXO4HbIX CUrHAOB, Npeaynpexjaowmx o noTeHumnanbHol onac-
HOCTU B3pbiBa W, B HEKOTOPbIX C/yYasix, MHULMUUPYHOLWNX aBTOMaTUUYEeCKOEe WM pyYyHOe 3alluTHOe AelicTBue.

HacToswmidA cTaHgapT pacnpocTpaHseTcs Ha ob6opyAoBaHuWe, B TOM 4uc/iie CO BCTPOEHHbIMU MPo600T-
GOpPHbIMWU yCTpOWCTBAMMU AN NPUHYAMTENbHOW nojaun rasa, npegHasHavyeHHoe A/ NPUMEHEHUS B LENAX
obecneyeHnss NPOMbILWIEHHON 6e30MacHOCTH.

HacTosiwuiA ctaHgapT He pacnpocTPaHSeTCsl Ha BHELLHWE cucTeMbl Npob6ooT6opa, NabopaTopHble Wan
Hay4Hble rasoaHaM3aTopbl, a Takke obopyAoBaHWe, npeAHa3HayeHHOe TOJIbKO ANs ynpaBfeHUs TEXHOJO-
rMyeckMm npoleccom. Hactoawmii ctaHgapT Takke He pacnpoCcTpaHseTCs Ha TpacCoBble razoaHann3artopsbl.
[na MHOrokaHaslbHOro rasoaHanuMTnyeckoro obopyoBaHnsA HaCTOSALWMIA cTaH4apT pacnpocTpaHsaeTcs TONbKO
Ha KaHasibl 4711 06HAPYXEHUS1 U N3MEPEHUS COAEPXaHUs TOpPHYMX ra3oB 1 Napos.

Hactoawwmii ctaHgapT gononHseT n moguchmumpyet obuwme TpebosaHusa IEC 60079-0. Tpebosa-
HVS HACTOSILLEro CTaHJapTa UMEKT MPeuMMyLLeCTBEHHOE 3HauYeHWe, ec/iM OHM NpoTuBopevyaT TpeboBaHMAM
IEC 60079-0.

MpumeyaHunsn

1 IEC 60079-29-1 npepgHa3HauyeH An1a NocTaBkM 060pyAOBaHMSA C ypOBHEM 6€30MaCHOCTM W 3KCMyaTauuOHHbIMU
XapakTepucTukamu, COOTBETCTBYHOLMUMMN 0OLWeMy Ha3HavyeHuo. TeM He MeHee AN KOHKPETHOro NpPUMEeHeHUs MoTeHuu-
asibHbIl NokynaTenb (Npy COOTBETCTBYHOLUNX MOTHOMOUMSIX) MOXET noTpeboBaTtb, YTOOLI 060pPYyA0BaHME NPOLUIO AOMNO0J-
HUTEeNbHbIE UCMbITAHWSA UK aTTecTayumio. Hanpumep, o6opygoBaHue | rpynnbl (T.e. 060pyaoBaHve, npefHasHavyeHHoe Ans
MCNOJIb30BaHNA B LIAxXTax, cofepXalux pyLHWUYHbIE rasbl) MOXeT ObiTb He JOMYLEeHO K UCMO/b30BaHMo B Liaxtax 6e3
[OMOSTHNTENBHOTO NpefBapuTesIbHOr0 0f06PEeHNss KOMNETEHTHOro opraHa, Nof PUCAUKUMEl KOTOPOro OHO HaxoAuTcs.
Taknme [ONONHUTENbHbIE UCMbITaHWA/aTTeCTaUMa paccMaTpMBaloTCA Kak AOMOSIHEHMe K cTaHfapTaMm, YNOMSHYTbIM Bbille,
WM X OTAE/bHBIM NOMIOXEHUAM W HE NPENATCTBYIOT cepTUdIMKALUM WM COOTBETCTBUIO AAHHLIM CTaHAapTaMm.

2 Bce rasoaHanu3atopbl, OTrpagympoBaHHble C MOMOLLbI UCMO/b30BaHNA KOHKPETHbIX ra3oB M NapoB, MOryT OCy-
LWeCTBNATb BblAayy HEBEPHbIX NOKa3aHWii Mo OTHOLUEHUIO K APYTMM rasaMm WUan napam.

M3aaHne odmupanibHoe
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3 B HacTosilem cTaHfapTe TEPMUHbI «HWKHUA KOHLEHTpaunoHHbI npegen sosropaeMoctn (HKMB)» n «HUXHWI
KOHLEHTPaLVOHHBIA Npegen pacnpocTpaHeHus nnaMmeHu (BocniameHeHuns) (HKMP)» akBUBaNEeHTHbI, TakXe Kak u TepMu-
Hbl «BEPXHUIA KOHLLEHTPALMOHHLI Npeaen BosropaemocTtn (BKMB)» 1 «BEPXHUIA KOHLEHTPALMOHHbIA Npegen pacnpocTpa-
HeHust NnameHn (BocnnameHeHus) (BKMP)».

4 B HacTosiLleM CTaHAapTe TEPMUH «UMHAMKALWUS YBE/IMYEHUS 06BEMHON fonun 3HauveHnsa X % wam X % HKMP oT1-
HOCUTCA K rasoaHasmnsaTopaMm C BEPXHUM nNpefesioMm guanasoHa uaMepeHus, pasHbiM uau Huke X % nnn X % HKMP

5 [1nA razoaHanM3aTopoB C AnanasoHom namepeHuin go 100 % HKMP wan 20 % HKMP nHamMkaums KoHUeHTpauun
MOXET OCYLeCTBNATLCA B % 06. foNn unv MAH-1. B aTom cnyyae BbIGOp eAnHULbl U3MEPEHUS KOHLEHTpauuu AOS/HKEH
6bITb COr1acoBaH C M3roToBUTENEM MPU MPOBEPKE BbINOSHEHUS TPe6OBaHWA, yKa3aHHbIX B NPUIOXeHUN A.

6 TpaccoBble rasoaHanMsaTopbl paccmaTtpusalTca B pamkax ctaHgapta |IEC 60079-29-4. B pamkax HacTOsLEro
cTaHgapTa MOXeT paccmaTpuBaTbCsa 060pyAoBaHMe TO/IbKO C OYEHb KOPOTKMM OMTUYECKUM MyTEeM, e KOHUeHTpauus
OCTaeTCA HEU3MEHHOWN Ha MPOTSXEHUN BCEro ONTUYECKOrO NyTu.

2 HopmaTuBHbIe CCbI/IKA

[nsa npumeHeHWs HacTosllero ctaHgapTa Heo6xo4uMbl CrefyloLine CCblIoYHble AOKYMEHTbl. Ana Hepa-
TUPOBAHHbLIX CCbINOK NPUMEHSIOT NOCAefHee n3faHre CCbIJIOYHOro AOoKYMeHTa (BKoYas BCE ero U3MeHeHus).

IEC 60079-0 Explosive atmospheres — Part 0: Equipment — General requirements (B3pbiBoonacHble
cpeabl. YacTtb 0. O6wme TpeboBaHus)

IEC 60079-20-1 Explosive atmospheres — Part 20-1: Material characteristics for gas and vapour
classification — Test methods and data (B3pbiBoonacHble cpegpl . HacTb 20-1. XapakTepucTuki BewecTs ans
knaccudpmkauum rasa u napa. Metofbl UCMbITAHWIA 1 faHHbIE)

IEC 60079-29-2 Explosive atmospheres — Part 29-2: Gas detectors — Selection, installation, use and
maintenance of detectors for flammable gases and oxygen (B3pbiBoonacHble cpegpl. YacTb 29-2. [a3oaHanu-
3aTopbl. TpeboBaHNS K BbIOOPY, MOHTaXY, NMPUMEHEHUIO N TEXHUYECKOMY 06CNYXMBaHMWIO ra3oaHasim3aTopoB
roproYnX rasoB M KUCA0pPoaa)

IEC 60068-2-6 Environmental testing — Part 2-6: Tests — Tests Fc: Vibration (sinusoidal) (McnbiTaHus
Ha BO3AelicTBME BHeLWHUX hakTopoB. YacTb 2-6. McnbiTaHus. VicnbiTaHne Fc: Bubpauus (cuHycomganbHas)

IEC 61000-4-1 Electromagnetic compatibility (EMC) — Part 4-1: Testing and measurement techniques —
Overview of IEC 61000-4 series (3nekTpoMarHuTHas COBMECTMMOCTb. YacTb 4-1. MeToanKn UcnbiTaHnii 1 n3-
MepeHuii. Obwunii 0630p IEC 61000-4)

IEC 61000-4-3 Electromagnetic compatibility (EMC) — Part 4-3: Testing and measurement techniques —
Radiated, radio-frequency, electromagnetic field immunity test (SnekTpomarHuTHas COBMeCTUMOCTb. YacTb 4-3.
MeToauKN UCMbITaHUA N N3MepPeHUiA. YCTONUMBOCTb K paanovyacTOTHOMY 3/1eKTPOMarHUTHOMY MOJIt0)

IEC 61000-4-4 Electromagnetic compatibility of technical equipment. Immunity to nanosecond impulsive
disturbance. Requirements and test methods (3nekTpoMarHutHass COBMeCTMMOCTb. YacTb 4-4. MeToamku mc-
MblITaHWA 1 n3MepeHuii. VicnbiTaHne Ha HEBOCMPUMMYMBOCTL K ObICTPbIM NEepPexoHbIM npoLeccam 1 BCrsieckam)

IEC 60529 Degrees of protection provided by enclosures (IP Code) (CteneHnn 3awutbl, o6ecneynBae-
Mble o6onoykamu (kog IP)

3 TepMUHbI U onpefeneHvs

B HacTosilLeM cTaHgapTe NpMMeHeHbl TEPMUHBI M onpeaeneHns, npuBeaeHHble B ctaHgapte IEC 60079-0,
a Takke cnefywouime TepMuHbI.

MpumeyvyaHune — JonosHUTENbHbIE ONpeseneHns, NpMMeHseMble /15 B3PbIBOOMNACHbIX Cpes, NpuBefeHbl B
MEXOyHapOoAHOM 3iekTpoTexHnYeckom cnosape (M3C) IEC 60050, yacTb 426.

3.1 CBoiicTBa rasa

3.1.1 okpyxamlLmini Bo3ayx (ambient air): ATMoccepHblii BO34yX B HenocpeAcTBEHHOW 6a1M30CcTu OT
rasoaHanmsartopa.

3.1.2 uncTblii Bo3ayx (clean air): Bo3gyx, B KOTOPOM OTCYTCTBYIOT roprouMe rasbl, a Takke BAusioLne
Wy 3arpsAsHaLWLme BellecTsa.

3.1.3 B3pbliBOONacHasa rasoBasi cpega (explosive gas atmosphere): Cmecb ¢ Bo3gyxom (Npu aTtmoc-
hepHbIX YCNOBUAX) rOpHOYMX BELLECTB B BUAE rasa Wav napa, B KOTOPOW nocne BOCn/AaMeHeHUs NpPoUCXoanT
camonojgaepxvsarolieeca pacrnpocTpaHeHne naaMeHu.

MpumevaHnsa
1 [aHHoe onpefeneHve, B YaCTHOCTW, UCKIOYaET NPUCYTCTBME B BO3AYXE B3BECU TBEPAbLIX YacTuL, MbUM 1 BOSO-
KOH. TymaH B HaCTOsILLIEM CTaHJAPT He PacnpoCTpaHAETCs.

2
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2 HecmoTpsi Ha TO, UTO CMECb, KOHLEHTpauus KOTOpOii NpeBbilaeT BepXHUii KOHLEHTPaLUVOHHbIA Npegen Bocnna-
meHeHus (BKMP) (cm. 3.1.9), He siBnsieTCA B3PbIBOONACHON ra3oBoli CMECblo, B psie CriyvyaeB peKkoOMeHAyeTcs paccMmartpu-
BaTb €e Kak B3PbIBOOMACHYI, B YACTHOCTUW, NPV Knaccudmkaunm 30H.

3 OTKNIOHEHNE aTMOCHEPHOrO AaB/EHNS U TeMNepaTypbl OKpyXatoLeli cpefbl oT cTaHgapTHoro ypoeHsa 101,3 kMa
n 20 °C okasbiBaeT He3HAUYMTE/IbHOE B/INSIHUE HA XapaKTepPUCTVKU B3PbIBOONACHOCTM FOPHOYMX ra3oB U Napos.

3.1.4 pyaHunuHbli ra3 (firedamp): Foprounii ras, NpenMyLLECTBEHHO COCTOSILLUIA U3 MeTaHa, ckanavBa-
IoLmMiica ecTeCTBEHHbIM 06pa3oM B LUAXTax.

3.1.5 roptounii ras (flammable gas): a3 nan nap, KOTOPLIA NpU CMELIEHNN C BO3AYXOM B ONpeaesieHHOoiA
nponopuuu obpasyeT B3pbIBOOMNACHYO Cpeay.

MpuMeyaHue — B HACTOALWEM CTaHAAPTE NOA TEPMUHOM «FOPOUMii ra3» criefyeT NOHMMATb Takke roptoume napbi.

3.1.6 HWKHWI KOHLEHTPaLUWOHHbIM npegen Bo3sropaemoctun, HKMB (lower flammable limit, LFL):
O6bemMHas f0NsA TOpHYEro rasa WM napa B BO3fyXe, HMKEe KOTOPOl He 06pa3syeTcs B3pbiBOONacHas rasosas
cpefa, BblpaxaeTtcsa B npoueHTax (cm. IEC 60079-20-1).

MpuMeuyaHune — B HacTosWEM CTaHgapTe ynoTpe6seTcs paBHO3HAUHbIA TEPMUH «HUKHUIA KOHLEHTPAaLMOH-
HbIli Npefen pacnpocTpaHeHus naameHn (BocnaameHenus)» (HKMP).

3.1.7 BewecTBa, oTpaBasawLWme gaTumkn (poisons of sensors): BelecTBa, BO3AeNCTBME KOTOPbLIX Ha
YYyBCTBUTE/IbHbIE 3/1IEMEHTbI AAaTUMKOB MOXET MPMBECTU K BPEMEHHOW UAM NOCTOSHHOW MOTepe KX YyBCTBU-
TENbHOCTW.

3.1.8 noTeHuMnanbHO B3pbliBOONacHasa cpepna (potentially explosive atmosphere): Cpega, kotopas Mo-
XeT cTaTb B3PbIBOONACHOW (BO3MOXHa ONacHOCTb B3PbiBa).

MpumeyaHne — [laHHbll TEPMUH, B YACTHOCTM, OTHOCWUTCS K Cpefe, B KOTOPO/ KOHLEHTpauusa rasa B AaHHbIN
MOMEHT npeBbiwaeT BKMP (BepxHWii KOHLEHTPALMOHHLIV Npefen pacnpocTpaHeHus naameHu), 4To B ciyyae pasbasre-
HMSA BO34YXOM, AenaeT ee B3pbIBOONACHOMN.

3.1.9 BepxHUii KOHUEHTPaLUMOHHbI npegen Bo3ropaemocTtu, BKIMB (upper flammable limit, UFL):
O6beMHast [0S TOpPHYero rasa uavM napa B BO3Zyxe, Npy NpeBbILLEHNM KOTOPOI He obpa3yeTcs B3pbiBOONac-
Hasi rasoBasi cpefa, BblpaxaeTtcs B npoueHTax (cm. IEC 60079-20).

MpumeyaHune — B HacTosAWweM cTaHfapTe ynoTpebnseTcsa paBHO3HAYHbI TEPMUH «BEPXHUIA KOHLEHTpaLoH-
Hbl Npefen pacnpocTpaHeHnsa naameHu (BocnnameHenus)» (BKMP).

3.1.10 o6bemHasa gonsa (06. gons) (volume fraction v/v): OTHOWEHNE 06beMa ONpeaeneHHOro Kommno-
HeHTa ra3oBoil cMecu K Cymme 06beMOB BCeX KOMMOHEHTOB ra3oBOi CMecu nepej, cMelwnBaHueM. Bce 06b-
€Mbl NpUBEAEHbI K AaBMEHNI0 1 TeMnepaType rasoBoli CMecH.

MpnmMmeyvyaHne — ObbeMHas AoNA N o6beMHas KOHUEHTpauusa pasHbl, eCn Npu OANHAKOBbIX YC/IOBUAX CyMMa
06BbEMOB KOMMNOHEHTOB nepen cMmewimBaHmnem u 06bem cmecu PaBHbI. Tem He MeHee coBnageHne 3Ha4eHUA BCTpevaeTca

peaKo, Tak Kak cMelleHve AByX Win 6osiee ra3oB Npy OAMHAKOBbLIX YC/TOBUSX 06bIYHO COMPOBOXAAETCSH HE3HAUUTE bHLIM
cKaTvem Uam pexe HebosbLINM YBENNYEHUEM.

3.1.11 HyneBOl NOBEPOYHbLI a3 (zero gas): PekomMeHAOBaHHbI MPOU3BOAUTENIEM a3, B KOTOPOM
OTCYTCTBYIOT rOprHoumMe rasbl U MHTEpdEepMpytoLMe 1 3arpasHaLmMe BELWEeCTBa, cnyxawme ans Kaamoposku/
HaCTPOIiKN HyNs yCTPONCTBa.

3.2 Tunbl npubopos

3.2.1 curHanmsaTtop, He 060pyAOBaHHbIA OTCYETHbIM yCcTponcTBOM (alarm-only equipment): O60-
pyAoBaHue, uMeroLLee YCTPONCTBO aBapuinHOl CUrHanm3aumm, HoO He OCHallleHHOoe MOoKasblBalLWwum Npubéopom
WAN MHBIM KOHTPOJIbHLIM YCTPONCTBOM.

3.2.2 razoaHannsaTop c NpUHYANTENbHOW nogadeit Npobbl (aspirated equipment): MazoaHannsartop
C NPUHYAMTENbHOW nogavein aHann3npyemoro rasa u3 okpyxarowieli cpefbl K gaTymky, Hanpumep, ¢ NOMOLLbH
PY4HOro WAM 3N1EKTPUUYECKOTO Hacoca.

3.2.3 razoaHann3aTop HenpepbIBHOTO AelicTeua (continuous duty equipment): MasoaranusaTop Anu-
TeNbHOro nepuoga AeincTema caatymkamm, padboTalowmMy B HEMPEPLIBHOM WM MPEPbLIBUCTOM peXuMe.

MpumedyaHue — B HacTosWEM cTaHgapTe Bce 060py0BaHMe paccMaTpuBaeTcsi kak 060pyfoBaHue Hernpe-
PbIBHOTO AeiicTeunS.

3.2.4 razoaHanusatop ¢ guddy3rMoHHOW nopgayeri rasa (diffusion equipment): [a3oaHanu3artop, B
KOTOPOM aHanm3npyemsbilli raz NocTynaeT K AaTUuKy M3 OKpyxatlleli cpefbl 3a cyeT anddysun, T.e. 6e3 dop-
MUPOBaHWS NPUHYAUTE/ILHOTO MOTOKA.

3
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3.2.5 cTtaymoHapHbIii razoaHanunsatop (fixed equipment): MazoaHannsaTop 4N NOCTOSAHHON 3Kcnaya-
Tauum, BCe 4acTy KOTOPOro yCcTaHaB/MBAKT HAa MecTe NMpUMEHEHUS.

3.2.6 rasoaHanm3atopbl, OTHOCALLMECA K 3/1eKTpoobopyaoBaHuto | rpynnbl (group | equipment): a-
30aHa/IM3aTopbl, NpegHasHavYeHHble 4715 NPUMEHEHNS B LUaxTaxX, ONacHbIX MO BblAENEHUI0 PYAHWUYHOTO rasa.

3.2.7 razoaHanusatopbl, OTHOCSALIMECA K 3fieKTpoobopyaosaHuio Il rpynnbi (group Il equipment):
Fa3oaHanmM3aTopbl, NpegHa3Ha4YeHHbIe A1 NPUMEHEHNS B MECTax C NOTEeHLUMabHO B3PbIBOOMACHOW ra3oBol
cpefoli, KpoMe LUaxT, onacHbIX MO BblAENEHN0 PYAHUYHOrO rasa.

3.2.8 nopTaTmBHble rasoaHanmsatopbl (portable equipment): MasoaHanM3aTopbl 3NN304MYECKOT0 UA
HenpepbIBHOrO AeCTBUSA C aBTOHOMHbLIM MUTAHUEM, KOHCTPYKLMSA KOTOPbIX MNO3BO/SET NIerKO NepeHoCcUTb UX ¢
MecTa Ha MecTo M UCMO/b30BaTb BO BpeMsi NepesBuXKeHus.

MopTaTuBHbIE NPUOOPLI BKIHOUAIOT:

a) py4YHble NepPeHOCHbIe ra3oaHanM3aTopbl, 06bIYHO Maccoii MeHee 1 K, mpucnocobeHHble Ans ynpas-
NIeHNsA OOHOI PYKOIA;

b) UHAVBUAYa/bHbIE Fa30aHaM3aTopbl, MO0 pasMepaMm K Macce Nofo6GHbIe NepeHOCHbIM, paboTawlune
HenpepbIBHO (HO He 0653aTe/IbHO C HENPEPbLIBHLIM PEXMMOM paboTbl AaTuuKa), Noka OHW HaxoAATCH Y NOJib-
3oBarens;

C) Apyrve rasoaHann3aTopbl, KOTOPbIMU NO/Ib30BaTE/lb MOXET YNpPaB/siTb BO BPEMSI MEPEHOCKN B pyKax
WM Ha PEMHSX U KOTOpble MOTyT UMEeTb WM He MMEeTb NPOB0OTOOPHbLIA 30HA.

3.2.9 rasoaHanm3aTopbl 3NU30A4MYECKOro AencTBusi (spot-reading equipment): FasoaHanmsartop,
npefHasHayeHHblli ons paboTbl INU30AUYECKN, B TEYEHME HECKO/IbKUX MUHYT, C HEpPEerynspHbIMU UHTepBana-
MU MeXAy OTAENbHbIMA U3MEPEHNSMU (KakK NpaBuio, He 6onee 5 MUHYT).

3.2.10 nepeaBwkHON razoaHasimsatop (transportable equipment): Ma3oaHannsaTop, He OTHOCALLMIACA
K nopTaTBHbLIM, HO IEFKO NepemMellaeMblil ¢ OAHOI0 MecTa Ha Apyroe.

3.2.11 aBTOHOMHbIW razoaHannTudecknii npnbop (stand-alone gas detection equipment): Ctaymo-
HapHbIA raszoaHaINTUYECKUA NpnGop, PopMUPYOLWUA YHUULMPOBAHHbLI BbIXOAHOW CUTHaN B COOTBETCTBUM
C NPUHATbIM NPOMbILLSIEHHBIM CTaHAapTom (Hanpumep, 4 — 20 MA), npefHasHavyeHHbl 418 UCN0/b30BaHUsA
COBMECTHO C aBTOHOMHbIMU 6/10KaMK ynpas/ieHusi, cucteMamu cbopa 1 06paboTKU AaHHbIX, LeHTpasibHbIMU
cMcCTeEMamMU MOHWTOPWMHIA W aHaNOrMYHbIMK CUCTEMaMK, KOTopble o6pabaTtbiBaloT MHopMaLmnio OT pasnny-
HbIX UCTOYHMKOB, MPUYEM He TOJIbKO OT ra3oaHajMTU4eckoro ob6opyaoBaHus.

3.2.12 aBTOHOMHbIi 610K ynpaBseHus (stand-alone control unit): CtaynoHapHble YCTPOCTBA ynpaBeHus,
npefHa3HavyeHHble 4719 nepefayn nokasaHuii M3MepuTesibHOro NprMoopa, yHKUUA CUrHAIN3auUmMn, BbIXOLHbIX KOH-
TaKTOB W/WIN BbIXOAHBIX CUrHAMO0B NPY COBMECTHOI paboTe ¢ aBTOHOMHbIM ra30aHaNIMTUYECKMM 060pyA0BaHUEM.

3.3 Oatuukn (sensors)

3.3.1 yyBCTBUTE/bHbIN 31EMEHT (sensing element): YacTb gatyunka, B KOTOPOW B MPUCYTCTBUN FOpPHO-
YMX rasoBbIX CMEecei MpomcxogaT husnyeckne Wam XMMUYecKne U3MeHeHus, UCnonb3yemble Ans onpeaene-
HVS1 coAepXXaHns roprYMX KOMMOHEHTOB WaKn An1a obecneyveHns cpabatbiBaHUS CUrHanmM3aLuu.

3.3.2 patuuk (sensor): C60poyHast eauHuLa, B KOTOPO PacMnosIOXEH YYBCTBUTE/IbHBIA 3/1EMEHT, coAep-
Xawmii COOTBETCTBYHLLNE CXEMHbIE KOMMOHEHTHI.

3.3.3 BCTPOEeHHbI gaTuuk (integral sensor): JaTuuk, KOTOPbIA ABASETCA YaCTbiO WAW PaCMONIOXEH BHY-
TPV OCHOBHOrO KOprnyca rasoaHaamsatopa.

3.3.4 BbIHOCHOIM gaTuuK (remote sensor): gaTymk, PacnofioXeHHbI/i BHE OCHOBHOMO Kopnyca rasoaHa-
nusaropa.

3.4 OT60p ra3oBoii NpoohbI

3.4.1 npob6ooT60opHas nuHUA (sample line): Tpybonposoa, N0 KOTOPOMY MOTOK aHaNU3NPyeMoro rasa
nogaeTcs K AaTumky. B coctaB npo600TOGOPHONM NIMHUN MOXET BXOAWTb BCMOMoOraresibHoe o6opygoBaHue, Ha-
npumMep, UNLTP, cenapaTop Bharu.

3.4.2 npo600TH6OpPHbI 30HA (sampling probe): OTaenbHas NpPo6o0TO6OPHAA NMHUA, NPU HEOOBXOAUMO-
CTV MoAcoefuHsAeMas K raszoaHanv3atopy, nocrtaBisemMasi B KOMM/IEKTE C ra3oaHaM3aTtopoM Win OTAENbHO,
006bIYHO KOpOTKas (4/IMHON nopsgka 1 M) 1 MMeroLwas XeCTKY KOHCTPYKUMIO (XOTS MOXET ObITb 1 TeNneckonm-
Yyeckoii), coeanHaemas C razoaHann3aTopoM, kKak npasuio, Npu NOMOLLM FTMOKON TPYOKM.

3.5 CurHanmsayusa

35.1 nopor aBapuiiHoli curHanusauum (alarm set point): Hactpoiika o60opyfoBaHus, NPU KOTOPOIA n3me-
psiemMasi KOHLEHTpaLus NpuBeaeT K cpabaTbiBaHWI0 aBapUitHO CUrHaIM3aLUMN UK OPYToit BbIXOAHOW (OYHKLMM.
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3.5.2 curHan HemcnpaBHocTu (fault signal): 3BykoBOW, CBETOBOI WM BbIXOAHOW CUrHaN ApPYroro BuAa,
oT/IMyatoLWMiica OT aBapuUHOro curHana, M3BeLlarLwmnii 0 HEMCNPaBHOCTM 060pyA0BaHNS.

3.5.3 6nokupylowasnca aBsapuiiHaa curHanusauymsa (latching alarm): ABapuiiHaa curHanusauums, aBs-
ToMaTnyeckn GM0KMpYOLLAsaCcs NOoc/ie ee BK/YEHWS, A8 OTK/IOUYEHMST KOTOPOl TpebyeTcsi BMeLlaTenbCTBO
oneparopa.

3.5.4 cneuymnanbHbIi pexnm (special state). Bce pexumbl paboTbl rasoaHasmsaTopa, KpoMe pexuma
M3MepeHNsi, Hanpumep, NPorpeB, PeXnM rpagyvpoBKN, MHAMKALMUS HEUCNPABHOIO COCTOSIHUS.

3.6 XapakTepucTuku, CBA3aHHble C BPEMEHHbIMU MHTEpBasaMmu

3.6.1 ppelich nokasaHwuii (drift): N3ameHeHne nokasaHuii razoaHannM3aTtopa BO BPEMEHU NPU HEU3MEH-
HbIX COCTaBe aHa/M3MpyemMoro rasa (B TOM 4MC/ie YUCTOro BO34yXa) M YC/IOBUSIX OKpYXalLlel cpefp.

3.6.2 yctaHoBMBLWeecsa nokasaHue (final indication): MNMokasaHua o6opynoBaHUA nocse ctrabunmsauuu.

3.6.3 MMHUManIbHOE BpeMs n3MepeHuns (415 ra3oaHanm3aTopoB aNM304M4Yeckoro geicTans) [minimum
time of operation (spot-reading apparatus)]: BpeMeHHO uHTepBan Mexay Haydasiom npoueaypbl U3MepeHus
N MOMEHTOM, KOrfa nokasaHus rasoaHaausartopa LOCTUraloT onpefesieHHOro YyCTaHOBMBLLETroCA nokasaHus.

3.6.4 ctabunuszaumnsa (stabilisation): CocTtossHMe, Npu KOTOPOM TPU OTCYETa MokKasaHWs razoaHannsarto-
pa, B3ATble NoAPAL C ABYXMUHYTHbIM WHTEPBA/IOM NMPU HEN3MEHHOM COCTaBe aHa/M3Mpyemoro rasa, oT/imya-
ITCA Mexay coboii He 6oniee yem Ha +1 % OT gmanasoHa U3MepeEHMWiA.

3.6.5 BpemMsi ycTaHOB/IeEHNS1 NoKa3aHuii [time of response f(x)]: VIHTepBan BpeMeHu nocrie nporpesa
rasoaHasmsaropa, Mexay MOMEHTOM CKayKoobpa3HOro U3MeHeHNs Mexay YnCTbiM BO34YXOM W CTaHAaPTHbIM
NMOBEPOYHbIM rasoM, UM HaobopoT, Ha BXOJe raszoaHanusatopa U MOMEHTOM, KOrAa BbIXOAHON cUrHan focTu-
raet 3aflaHHol [0/n (X) yCTaHOBMBLLErOCS CUrHana no ctaH4apTHOMY MOBEPOYHOMY rasy.

3.6.6 Bpemsa nporpesa (warm-up time): IHTepBas BpemMeHW Npu YCTAHOBJIEHHbLIX YCIOBUAX OKpYXalo-
el cpeapbl OT MOMEHTA BK/IKOUYEHMS rasoaHanmMsaTopa A0 MOMEHTa, Korja nokasaHus rasoaHanusartopa [o-
CTUralT YCTAHOBJ/IEHHbIX NPeAEenoB A0NYCTUMbIX OTK/IOHEHUI OT YCTAHOBMBLUMXCS MOKa3aHWii U COXpaHSATCS
B 3TUX npegenax (CM. pucyHkm 1 u 2).

3.7 Tlpoumne TepMUHBI

3.7.1 HOMUHanbHOe HanpsxeHune nutaHma (nominal supply voltage): HanpsxeHue nutaHusa rasoaHa-
nunsartopa, ykasaHHOe W3roToBuUTENEeM.

3.7.2 cneumnanbHblli MHCTPYMEHT (special tool): NHCTpyMeHT, npefHasHa4yeHHblil ans obecneyeHus
[OCTyna K yCTpolicTBaM PeryiMpoBKM N HACTPOMKA. KOHCTPYKUUSA MHCTPYMEHTa NPEensiTCTBYEeT HeCaHKLMOHK-
poBaHHOMY BMelliaTeNbCTBY B paboTy razoaHanusartopa.

3.7.3 BuA B3pbiBO3awWunThl (type of protection): CneuunanbHble Mepbl, NPeAyCMOTPEHHbIE B KOHCTPYK-
UMM 3aNekTpoobopynoBaHnsa AN NpeaoTBpalleHns BOCMaMEHEeHUS OKpyXXallleid B3pbIBOONACHOW ra3oBoii
cpeabl (cm. 4.1.2).

MNokazaHus

Jonyckaembie

OTK/IOHEHA

OT YCTaHOBVIBLLUXCS1
MoKa3aHWA

(cm. n. 3.6.6)

PucyHok 1 — Bpewmsa nporpesa B YNCTOM BO34yXxe
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NokazaHVA

PucyHok 2 — Bpewmsa nporpesa B [MTC

4 O6wwme TpeboBaHUSA

4.1 BBepgeHune

4.1.1 O6opypoBaHMe [O/HKHO COOTBETCTBOBaTb TpeboBaHWAM HaCTOALWEro craHgapTa U KpUTepusm
npunoxeHusa A.

OCOBEeHHOCTUN KOHCTPYKUMW M XapakKTepucTMKU rasoaHanunsatopa, O KOTOPbIX 3asaBNAeT U3rOTOBUTESIb,
npeBocxoAsLine ypoBeHb, YCTaHOBMEHHbIV Tpe60BaHMAMUN HACTOSALWEro cTaHaapTa, AO/MKHbI 6bITb NOATBEPX-
OeHbl UcnbITaHNAMN.

Mpy npoBepke TEXHUYECKME XapaKTEPUCTUKN, 3asB/IEHHbIE U3rOTOBUTENEM, UK 0COObIE XapaKTepucTu-
KA KOHCTPYKLMM O0/DKHbI COOTBETCTBOBaTb MUHUMAJ/IbHbIM TpeboBaHUAM cTaHgapTta. J1lobble A0MNONHUTENb-
Hble UCMbITaHWSA OO/MKHBI OblTb COrlacoBaHbl U3roTOBUTENEM U UCMNbITATE/IbHON nabopaTtopueit, ycTaHOBNEHbI
M onucaHbl B MPOTOKOSIE MUCNbITAHWIA.

Mpumep - Ecnn n3roToBUTENb 3as9BNAET NOMPeLHOCTb AaTuuKa B paclUMPEHHOM Juanas3oHe Temne-
paTyp oT MuHyc 50 °C go 55 °C paBHyto 15% HKIP (gns rasoaHasiMsaTopa ¢ gManasoHoM u3amepeHust oT 0 go
100 % HKIMP), norpelwHoCcTb AaTuvKa A0/DKkHA COOTBETCTBOBaThb 3asB/IEHHON N3roTOBUTE/IEM B AMana3oHe
TemrnepaTyp oT MUHyc 50 °C go muHyc 25 °C n TpeboBaHusaM 5.4.7 ona gnanasoHa TemnepaTyp OT MUHYC
25 °C po 55 °C.

MpnmeuaHne — BHeKOTOpbIX Cyyasx TpebyeTca npumMmeHeHne o60py0BaHUS CO CneunanbHbIMK XapakTepu-
CTUKaMMW. Hanpwvlep, razoaHasnusartop, I'Ipe,El,Ha3Ha'-IeHHbII7I Ana npuMeHeHna B YIroJibHbIX WaxTax ¢ Agnana3oHoM usmepe-
HWs 06beMHOI fJonv mMeTaHa oT 0 % A0 10 %, HO C MOrpeLHOCTbI0, PaBHOW MOrpeLHOCTM ra3oaHanM3aTopa ¢ AnanasoHoMm
n3MepeHnss 06beMHol fonm meTtaHa ot 0 % o 5 % . B atom cnyyae npegen [0NyCTUMOro OTK/IOHEHUS NpWU NPOBeAEeHUN
ucnbiTaHnii BbIbUpaeTcs B COOTBETCTBME C XapaKTepUCTWKaMK rasoaHanusaropa C AMana3oHoOM W3MepeHUs 06beMHOM
nonn metaHa ot 0 % o 5 %.

4.1.2 3nekTpuyeckne 6/10kM 1 KOMNOHEHTbI AO/IXHbI COOTBETCTBOBaTb TPEOOBAHUAM K KOHCTPYKLMM U
UCnbITaHWUAM, YCTaHOBJ/IEHHbLIM B nogpasgene 4.2 n pasgene 5 Kpome toro, marepuasibl, KOHCTPYKLMA U YpO-
BEHb B3pbIBO3alUWThl YacTeli rasoaHanmMsaTopa, nNpefHa3HayeHHbIX 415 paboTbl BO B3PbIBOOMACHbLIX 30HAX,
OOJ/DKHBI YA0BNETBOPATL TPebOBaHUAM B3PbIBO3aALUNTLI, YCTAHOB/IEHHLIM B COOTBETCTBYIOLLMX YACTAX CTaH-
paptoB cepun |IEC 60079.

[vnana3oH Temnepatypbl OKpyxawLleil cpeibl 060pyAOBaHNSA B COOTBETCTBUM C HACTOSALWMM CcTaHaap-
TOM He [O0/DKEeH NpeBbllaTth Anana3oHa Temnepartypbl OKpyxatoweli cpegbl BUAOB B3pbIBO3ALUUTSI.

4.1.3 liobble anekTpuyeckne LUenu rasoaHanmMsaTopa, OTHOCALLErOCA K 3/1eKTpoo6opyAOBaHUIO rpyn-
Mbl |, pasmellaemble B TOl e B3pbIBOONACHOIM 30HE, YUTO M [AT4YUK, AO/DKHbI ObiTb MCKpo6e3onacHbiMu (ia);
YyBCTBUTE/IbHbIE 3/1IEMEHTbI TaKXe AO0/MKHbI ObITb NCKPO6GEe30nacHbIMWU UM X Kopryca AO0/HKHbI COOTBETCTBO-
BaTb TpeboBaHUAM 6e30nacHOCTH, yKaszaHHbIM B 4.1.2.

4.2 TpeboBaHUA K KOHCTPYKLUN

4.2.1 O6wme NonoxeHus
azoaHanmMsatop wam ero Yact (Hanpumep, BbIHOCHONW AaTuuk), NpegHasHa4vyeHHble aaa paboTbl B Npu-
CYTCTBMM arpeccuBHbIX MNApoB U ra3oB, A0/KHbI OblTb U3rOTOB/IEHLI W3 MaTepuasioB, CTONKUX K KOPPO3MK.
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B KOHCTPYKUMM razoaHanvsaTopa AO/MKHO 6biTb NpPeaycMOTpeHo yAo6HOoe BbINoMHEeHUEe perynsipHbIX
MPOBEPOK NOTrPELLHOCTU N3MEPEHWIA.

Bce matepuasnibl ¥ KOMMAOHEHTbI B KOHCTPYKLMW rasoaHanmsatopa c/fiefyeT WCnosib3oBaTh B COOTBET-
CTBUM C OTPAHUYEHUAMU U XapakTepuUCTUKaMm, yKa3aHHbLIMU X U3FOTOBUTENSIMU, €C/N UHble Tpe6oBaHusl He
YCTaHOB/IEHbI B COOTBETCTBYHOLWMX CTaHAAPTaX Mo 6e30MacHOCTU.

MpumedvyaHune — OB6bLIYHO ONTUKO-abCOPOLUMOHHbIE raszoaHanusaTopbl ¢ AU dY3MOHHbIM 3a60pOM MNpPO6HI,
OCHalleHbl ONTUYecKol kamepoi anuHoi go 30 cM. OfgHako, B 0CO6bIX CAyyasx, 478 NosyYeHns pesynbTaTa MOXHO uc-
nonb3oBaTb CTaUVOHAPHYI ONTUYECKYID Kamepy 6onbluero pasmepa.

4.2.2 YcTpoiicTBa MHAMKaLMK

4.2.2.1 O6uwue NonoxeHus

MHavkaumnsa ykasbiBaeT Ha nogknideHne 060pyaoBaHMsa K UCTOYHWUKY MUTaHUS, HaxoxAeHue B COCTOos-
HAM aBapuiiHON cUrHanm3aumm 1 cneunanbHoOM pexume.

MopTaTvBHbIEe rasoaHanM3aTopbl AO/HKHbI BblAaBaTb BM3yaslbHYIO M 3BYKOBYIO CUTHa/u3auuvio B cnyvae
HencnpaeBHOCTU WM aBapUAHOIO COCTOSHUS.

Ecnn nepepnBmXHOW M CTaUMOHapPHbIA rasoaHanv3aTopbl 06ecneynBaloT 3BYKOBYHO CUrHanmM3aumio, Kak
MUHUMYM, [O/DKHA OTO6paxaTbCsA aBapuinHas curHanmsauus.

MpumeuyaHue — B cTaumMoHapHbIX razoaHanmsaropax MHAVKaLMSA 0To6paxaeTcs Ha 6/10ke KOHTPOS.

4.2.2.2 UeHa eanHULbl Mnagliero paspsaga MHAMKauumM KOHLEeHTpaLumum

[ns razoaHanusaTopa, MMelLLero oTcyeTHoe YCTPONCTBO, LieHa eAnHULbl MNajllero paspsga MHAvka-
UMM KOHLEHTpaumMmM KOTOPOro HegoctatouHa A1 NpoBEPKU COOTBETCTBUA Npubopa TpeboBaHUAM HACTOSALLErO
CTaHjapTa, [O/MKHa 6biTb NpeAycMOTpeHa BO3MOXHOCTb MOAKIYEHUSA AOMOMHUTENIbHOrO MOKa3biBaloLWwero
WM PerncTpupyroLLEro YCTPOICcTBa, 06ecneynBaroLLero BbINOHEHMNE TaKol NPOBEPKKU, Y 0603HAYEHbI TOUKM
€ro nogxNtoyYeHns.

lMoka3aHusi OTCUETHOrO YCTPOICTBA rasoaHanm3aTopa He A0/HKHblI NPOTUBOPEYNTb NOKa3aHUsM MoKasbl-
BalOLLEro UM perncTpupytoLLero ycTpolictea.

4.2.2.3 nanasoH n3mepeHui

JomkHa 6bITb 06ecneyeHa MHAMKaLMA BbiIXxoAa MoKasaHuii rasoaHanusaTopa 3a npegensl gunanasoHa
N3MepEeHNIi.

4.2.2.4 BblbpaHHbIli gnanasoH M3MepeHusi

Ecnv B razoaHanusatope npeaycMoTpeHo 6o5iee 04HOro AvanasoHa usMepeHuii, BbiopaHHbllii Auanas3oH
[O/MKEH BbITb ACHO 0603HAYEH.

4.2.2.5 Inana3oHbl HEYYBCTBUTE/IbHOCTU

PesynbTatbl UsamMepeHuii, BblgaBaemble Ha Tabno M B BUAE BbIXOAHbIX CUTHANOB, OO/MKHbI ObITb UAEH-
TUYHBbI. Pe3ynbTatbl M3MepeHunil, nexawme B gmanasoHe ot 0 % A0 5 % OT Avana3oHa W3MepeHwuii, MoryT
6bITb MpeAcTaBneHbl Hy/1IeBbIM 3HAYeHMEeM. B nopTaTMBHbLIX 1 NepeaBUXHbIX ra3oaHanmM3aTopax cnegyetT obe-
cneumBaTb BblJady MOKasaHWid, Nexalux HMXe MUHYC 5 % OT HWXKHEeW rpaHulbl guanasoHa U3MepeHuid, um
BblaBaTb CUrHasl HeucnpasHOCTW. [nA rasoaHanM3aTopoB APYrMX TUMOB CredyeT BblgaBaTb CUTHa/I Heuc-
NPaBHOCTU NpPU NOAYYEHUN Pe3y/ibTaToB U3MepeHUii Hmke MUHYC 10 % OT HUXHEN rpaHuLbl Auana3oHa usme-
peHuii. Takum 06pa3om, yCTPaHAETCS BO3MOXHOCTb NOTEpPU pe3y/ibTaToB U3MEPEHNA NpM COBMECTHON paboTe
060pyAoBaHUA B pexume uUsMmepeHuii. B pexume rpagyvmpoBku nob6oe nogasreHne U3MEPEHHOro 3HayeHus
LOJ/HKHO aBTOMAaTUYECKN OTK/HoYaTbCA.

4.2.2.6 NHpgukaTop

B Tom cnydyae, ecnn npefycMOTpeH OAVMH WHAMKATOP, onoBellalolwmii 06 onacHOCTW, Henonagkax um
WHbIX MOKa3aHWSAX, OH OO/HKEeH OblTb KpacHoro LseTa. Ecnm ucnonb3yeTcs OTAEeNbHbIA UM MHOTOLBETHbIN
MHAWKaTOp, LBET cBeveHus (byayum Hambonee NpUOPUTETHBLIM) UCMO/b3YEeTCA B CNeaylLein oyepegHocTu:

a) MHAMKATOpP, CUTHa/IM3MPYIOLW KA O NPUCYTCTBMU KOHLLEHTpauuKn rasa Bbille nopora aBapuiiHON curHa-
nn3aumm, — KpacHOoro LBeTa,;

b) NHAVKATOP HeMCNpPaBHOCTU 060PYAOBaHNA — XENTOro LBeTa,;

C) WHAMKATOP 3N1eKTPonuUTaHus — 3e/1eHoro ugera.

4.2.2.7 MapkupoBKa uHankartopa

B gononHeHne K LBETOBbIM TPebOBaHUAM WHAMKATOPLI AO0/MKHbI MMETb MOSCHAKLNE KX Ha3HayYeHue
Hagnuewm.

MpumeuyaHne — BMeCTo oTneyaTaHHbIX NOSICHALWMX Hagnuceli AoNyCcKaeTcs BbIBOA TEKCTA, NOSICHAIOLLEr0
MapKUpPOBKY MHAMKATOPOB, HA aKpaH Aucnses.
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4.2.3 ABapuiiHaa curHanmsauns Wim BbiIXOAHble (DyHKUUN

4.2.3.1 O6wwume NoNoXeHns

Moporn aBapuiiHOW cUrHanusaunm He AOMKHbl HAXOAMTBLCA 3a nNpefenaMu ananasoHa U3MepeHuii.

4.2.3.2 ObopyaoBaHMe HeNpepbIBHOrO AeicTBus

YcTpoiicTBa aBapuiiHON curHanmnsaunm, BbIXOA4HbIE KOHTaKTbl WKW BbIXOAbl aBapUnHOrO CMrHana craymo-
HapHbIX 1 NOPTATMBHbIX ra3oaHann3aTopoB HENPEPbLIBHOIO AENCTBUSA, KOTOPbIe NpeAHa3HayeHbl AN onpege-
NeHNs NOoTeHLMabHO OMacHOWM KOHLUEHTpauun rasa, AOMKHbI 6biTb 6GNOKMPYIOLMMAUCA, OTKNIOYAEMbIMU TOJTb-
KO Bpy4Hyt. Ecnn rasoaHanusatop MOAKMNOYAKOT K BHELUHEN cucTteme, CpefcTBa BKIOYEHUSA W OTKIYEeHUs
6/10KMpOBaHUA MOryT ObITb BCTPOEHbI B 3Ty cucTeMy. Ecnv npegycmoTpeHo ABa wiu 6osee nopora cpabarthbl-
BaHWA, M0 XenaHuio noTpebutens aBapuiiHas curHanusauusa nNpeBbILEHUS HWKHEro nopora MoXeT ObiTb He-
6nokupytowelica. B atom cnyyae curHanmsauma npofosnkaet paboTtarb NpY HAUMUMK TPEBOXHOW CUTyaLUW.
[onoNHNTENbHbIN 3BYKOBOW CUTHa&UT MOXET OTCYTCTBOBATh.

MpuMeuyaHne — OYHKUUU GIOKMPOBAHMS MOTYT 6biTb 3a/10KEeHbl B MPOrpaMMHOM 06ecneyeHnm.

Ecnn B rasoaHanmsatope cCyLiecTByeT BO3MOXHOCTb OTK/HOUYEHMSA CUTHAbHbIX YCTPONCTB, BbIXOAHbIX
KOHTaKTOB WM BbIXOAOB aBapuiiHOM CUrHanmMsauuu, HanpvMep B LEensix NOBepKu, 06 OTKHOUYEHWUM [0SDKEH
onoseLlaTb cneunanbHbIi curHan. [ns ctaumoHapHOro razoaHanusaTopa LO/MKeH 6biTb NpeaycMOTPeH KOH-
TakT v Apyron nepeparoLLmii BbIXOOHOW curHan. Ecnu curHanbHble YCTpoOCcTBa aBTOMaTUYECKN BKIOYatoT-
CA B TeyeHne 15 MUHYT, Hannume cnewlmanbHOro BbIXOLHOIO CUrHana Wanm KOHTakToB Heobs3aTesibHO.

4.2.3.3 TlepeHOCHble rasoaHasiM3aTopbl, OTHOCALUMECHA K 3/1eKTPO06OPYL0BaHUIO TPYNMbl |, C BEPXHUM
npeaenoMm n3mepeHust o6bLeMHon gonm o 5 %

Mopor cpabaTbiBaHMSA aBapuitHON CUrHaNu3auun He AO/HKEH NpeBbiwaTtb 06beMHy gonto 3 %. aso-
aHanM3aTop MOXeT coAepxaTb AOMNOSHWTE/IbHOE CUrHa/lbHOe YCTPOWCTBO, OMoBeLliakolee O NPEeBbILEHUN
BEPXHero npegena gmanasoHa nusMepeHuii.

4.2.3.4 TlepeHOCHbIe razoaHanm3aTopbl, OTHOCALLMECS K 3/1eKTPO06OpYyAOBaHMI0 rpynnbl I, ¢ BEPXHUM
npegenomMm mnamepeHus go 100 % HKMP

Mopor cpabaTbiBaHUSA aBapuiiHOW CUTHanM3auMnm He [Oo/MKeH npeBbliwaTtb 60 % HKMP. MasoaHanmsa-
TOp MOXET CoAepXaTb AOMOSIHUTENIbHOE CUTHA/IbHOE YCTPOWCTBO, ONoBeLalolee 0 NPeBbILLEHNN BEPXHErO
npegena gnanasoHa U3MepeHuid.

4.2.4 CurHasibl HencrnpasHOCTH

CTaumMoHapHbIl 1 NepeaBUMXHON razoaHann3aTtopbl OO/MKHbI MO4aBaTb CUTHa/ HEeUCnpaBHOCTW B CAy-
4yae CHWXEHUS HampsKeHUs NUTaHWA Hke A0NYyCTUMOro YPOBHS, 06pbiBa O4HOrO MM 605ee NPoBOAOB B
3neKTpouensax gartynka uam obpbiBa YyBCTBMTENLHOIO 3/1EMEHTA.

JomkeH 6bITb NpeayCMOTPEH CUTHa/T HEMCNPABHOCTH, yKa3biBaWLWWiA Ha KOPOTKOE 3aMblkaHue uam 06-
pbiB Kabensa, coeguHAKLEro npmbéop ¢ AaT4ynKom.

MpumedyaHune — lpy NepeyncneHHbIX Bbille YCIOBUAX A0MNYCKAeTCsl, YTO 060pyA0BaHNE TaKKe MOXET Bbl-
[laBaTb aBapuiiHylo curHanusauuio.

3HadeHus, nexawme Hmke MuHyc 10 % OT HWXKHEl rpaHuubl AnanasoHa usmepeHus (Hanpumep, n3-3a
Apeiicha nokasaHuii), 4O/MKHbI 0TOBpaxaTbCsA C MOMOLbIO CUrHana HeucnpaBHOCTK (cM. 4.2.2.5).

[a3oaHanM3aTopbl C aBTOMATU3VPOBAHHON MPUHYAMTE/IbHOW nojayeit rasa [O/MKHbl OblTb OCHAaLLeHbl
BCTPOEHHbIM YCTPONCTBOM UHAMKAUMWM pacxofa, KOTOpoe BblAaeT CUrHa HEUCMPaABHOCTM B C/lyvae CHMKEHUS
pacxoga.

4.2.5 OpraHbl perynmpoBku

KOHCTpYKLMA BCEX OpraHOB PerynnpoBKM A0/HKHa obecneunBaTb 3aluTy 0T HECAHKLVMOHNPOBAHHOMO WUAn
cny4yaliHoro BmellaTesnibcTBa B paboTy razoaHanusatopa. MNprMepoM MOXET CAYXUTb NpucnocobnieHne B BUAE
KPbILLKY, 3aKpblBaloLe 4OCTYN K 3TUM opraHaMm u Tpebytolleil NpuMeHeHns cneumMasibHOro MHCTpyMeHTa Ans
ee cHATUA.

CTaunoHapHble rasoaHann3aTopbl, pa3MeLleHHble BO B3pPbIBOHEMNPOHMLLAEMbIX 060/04YKaX, AOSMKHbI
6bITb CKOHCTPYMpPOBaHbl TakuM 06pa3oM, YTOOblI OpraHbl PerysiMpoBKM Obl/IM OOCTYMHbI CHapyXu. OpraHbl pe-
rYJIMPOBKN He AO0J/DKHbI HapyllaTb B3pbiBO3aLMTY razoaHaimTnyeckoro obopynosaHus.

KOppeKTUPOBKM Hy/EeBbIX MOKa3aHWi U YyBCTBUTE/IbHOCTM razoaHannsatopa A0/MKHbl ObITb paspaboTa-
Hbl TaK, YTOObI:

a) KOPPEeKTUPOBKa OAHOIO He B/iMAMia Ha KOPPEKTUPOBKY APYroro;

b) uckno4anacb BO3MOXHOCTb KOPPEKTMPOBKM TOJIbKO OLHOIO KOMMOHEHTa, T.e. Moc/efoBaTe/lbHOCTb
KOPPEKTMPOBOK [O/DKHA rapaHTupoBaTb, YTO MNPV KOPPEKTUPOBKE OAHOr0 KOMMOHEHTa 6yaeT npou3BefeHa
KOppeKTUpoBKa BTOPOrO.
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4.2.6 Ta3oaHanm3aTopbl ¢ 6artapeliHbiM NUTaHnem

B rasoaHanusaTopax, nNMTaembiX OT BCTPOEHHOl 6aTapen, fO/mMKHA ObiTb MpeaycMoTpeHa WHAMKaLums
pa3paga 6arapen, a B pyKOBOACTBE MO 3KCnyarauuv AO/IHKHO ObiTb aH0 onvcaHne 1 NoSACHEHO Ha3HayeHve
3TOl nHgukauymm [cm. 4.4, nepeuuncnenue])].

4.2.7 ABTOHOMHbIE razoaHanm3aTopbl 4/ UCMOJ/Ib30BaHWS COBMECTHO C OTAe/lbHbiMW 6/10kaMu ynpas-
nexHus

B akcnnyaTtaunmoHHOW AOKYMeHTauuu Ha obopyaoBaHue A0/MKHA ObiTb onvcaHa B3aMMOCBA3b C COOT-
BETCTBYHOLLMM BbIXOAHLIM CUTHANOM WA MHAMKaunen (pyHKuMa npeobpasoBaHns) KOHLEHTpauun rasa (onpe-
Aensemoit ¢ nomolblo o06opyaoBaHus). [o/mkHa 6bITb obecneyeHa BO3MOXHOCTb NPOBEPKM (DYHKUMK Mpe-
obpasoBaHusa. M3roToBuUTENb AO/DKEH, KaK MUHUMYM, yKa3aTb AaHHble O B3aMMOCBS3M BbIXOAHOIO CUrHana u
3HaYeHMsa KOHLUeHTpaummn rasa, coorsetcteytowein 0 %, 10 %, 25 %, 50 %, 75 % n 100 % gnanasoHa nsmepe-
HWA. [nana3oHbl U3MEPEHUA U CUTHANAbl UHOUKALUN COCTOSHWA (Hanmpumep, HEUCNpPaBHOCTb, 3anpeT) Takke
[ODKHbI ObITb YKa3aHbl U3roToBUTENEM.

B cnyyae He06X04UMOCTM U3rOTOBUTESb AOJ/DKEH MOCTaBATL 060pyA0BaHe AN CYMTbIBAHWUA BbIXOL-
HOro CMrHasa Wy NokasaHuii, 4To NO3BOANT ONpeAenvUTb NOrpeLHoOCTb PyHKUMM Npeobpas3oBaHus.

4.2.8 OTAenbHble 6/710kM ynpaBneHus A8 NpUMeHeHWs ¢ aBTOHOMHbIMU raszoaHannsartopamu

B akcnnyaTtaLMoHHON AOKYMeHTaLMM Ha 060pyAoBaHne fo/mkHa ObiTb onucaHa B3auMMOCBA3b BXOLHOMO
CUrHana ¢ paccyMTaHHbIM 3HaYeHVeM KoHLUeHTpauuu rasa (pyHkuma npeobpasoBaHus). [omkHa OblTb 0be-
creyeHa BO3MOXHOCTb NPOBEPKN DYHKUMM NpeobpasoBaHns. N3roToBuTesnb AO/MKEH, KaK MUHUMYM, yKa3aTb
AaHHble O B3aMMOCBSI3U BXOAHOTO CUrHana W 3Ha4YeHWs KOHLEeHTpauumn rasa, cootseTcTBylowein 0 %, 10 %,
25 %, 50 %, 75 % 1 100 % gnanasoHa u3mepeHuid. Jruana3oHbl U3MEPEHUS N CUTHa/Tbl UHAUKALUW COCTOSIHUSA
(Hanpumep, HeucnpaBHOCTb, 3anpeT) Takke A0/HKHbl ObiTb yKa3aHbl U3rOTOBUTESIEM.

B cnyyae Heo6xo4MMOCTM U3roTOBUTESb AO/DKEH NOCTaBNATL 060pyA0BaHME AN CUMTLIBAHUSA BXOLHbIX
CUTHaJ/I0B, YTO MO3BOMUT ONpPeAenuTb NOrPeLHOCTb PYHKLMUM npeobpa3oBaHus.

4.2.9 a3oaHanm3atopbl ¢ NPOrpaMMHbIM yrnpas/ieHneM

Mpn pa3paboTke razoaHasIN3aTopoB C NPOrpaMMHbIM YrpaBfieHNneM creflyeT Y4nTbiBaTb ONacHOCTH, KO-
TOpble MOTyT BO3HUKaTb M3-3a CO60EB B nporpamme.

4.2.9.1 MNorpewHocTb npeobpasoBaHns

CBA3b Mexay COOTBETCTBYHLLMMU aHaNoroBbIM1 1 UMGPOBLIMU 3HAYEHUAMU LO/DKHA ObITb Of4HO3HAY-
HOW. [lnana3oH BbIXOLHOIO CMrHasia cnocobeH BblAEPXMBATb MOJHbIVM Anana3oH 3HaYeHWii BXOAHOro CurHana
B pamKax 3KcnjayaTalMOoHHOW JOKyMeHTauum n3MeputesisHoro npuéopa. MNpu npeBbilleHWM AvanasoHa npe-
obpazoBaHns NPoOMCXOAUT COPOC MHAMKALUN.

Mpy NpoeKkTMpoBaHUN cnefyeT yunTbiBaTh OWMGKM aHaoro-undposoro npeobpasoBaHus, BblYUCIEHWUI
1 undppoaHanorosoro npeobpasoBaHns. CymmapHas NOrpeLHocTb npeobpa3oBaHns aHasloroBblIX CUTHAI0B
B undpoByto (hopMy He Ao/KHa MpeBbilaTb HaMMEHbLUMX U3MEHEHWIA NOKa3aHWii razoaHann3aTopos, Tpeby-
€MbIX HaCTOAWMM CTaHAapTOM.

4.2.9.2 NHpukauma crneymanbHOro pexvma

3BYKOBOW CWrHan JO/MKEH OMOBECTUTb O Mepexoje rasoaHanusaTopa B cneuuvanbHbil pexum. Ons cta-
LMOHapHOro razoaHanmsaropa Heob6XxoAMMO MCNONb30BaTh KOHTAKT UAM NepejatoLlnii BbIXOAHOM curHan.

4.2.9.3 MNporpammHoe obecneyeHne

KoMNOHeHTbI nporpamMHOro obecnevyeHus A0/HKHbI COOTBETCTBOBATL C/eAyloLnmM TpeboBaHNAM:

a) Bo3MOXHOCTb pacno3HaBaHWs Nosb30BaTenieM yCTaHOB/IEHHONM Bepcun NporpaMMHOro obecneyeHus,
HanpumMep, C NOMOLLbI0 UAEHTU(MNKALMOHHOW MapKMpPOBKU BEPCMU NPOrpaMMHOro obecnevyeHns BHyTpu (ecnuv
BO3MOXEH A0CTYM) UM CHapyXn — Ha Aucnsiiee aBToMaTuyecky Uiy no koMaHge nonb3oBaTtens.

b) HEBO3MOXHOCTb /1 MOJIb30BaTesNiId CaMOCTOATENIbHO KOPPEKTUPOBAaTb YNPaB/AIOLLYIO MporpaMmy.

c) MapameTpbl, BBOAMMbIE NOSIb30BaTENEM, C/lefyeT NPOBEPATb HA COOTBETCTBUE 06/1aCTN A0NYCTUMBIX
3HauyeHuii. BBog HeJoOnyCTUMbIX 3HAYEHWI [O/MKEH OblTb HEBO3MOXEH. JOoCTyn K M3MEHEHUI0 napameTpoB
[JOJ/DKeH OblTb aBTOPM30BaH, 3alurta oT 4OoCTyna NoCTOPOHHUX UL, AO/HKHA OCYLLEeCTBNATLCA NPOrpaMMHbIMU
cpeAcTBaMy — C MOMOLLbIO Mapons UM MexaHMyeckum nyTeM — WUCMN0/b30BaHMeM MexXaHU4eckoin 610KNpoB-
kn. BBefeHHble napamMeTpbl fO/DKHbI COXPAHATLCA NOCAe OTKAYEHMS NMUTaHNsA, a Takke npu paboTte rasoaHa-
nusaTopa B crneumanbHOM pexume. MNpegensl 4ONYCTUMbIX 3HAYEHU BBOAUMBIX MOSb30BaTeNleM napameTpos
[O/IKHbI BbITh YKa3aHbl B 3KCM/IyaTalMOHHOW AOKYMEHTaL UK.

d) MporpammHoe obecnevyeHne JOMKHO UMETb YETKYI0 CTPYKTYpY, o6reryalowlyio TecTupoaHme u Tex-
HUueckoe obcnyxusaHve razoaHannsartopa. Ecnv ncnonb3yoTcs nporpaMMHblie MOAY/W, OHWU LO/DKHbI UMETb
YETKO BblpaXeHHbI/i MHTEpPgIENC N0 OTHOLIEHUIO K APYTUM MOAYSM.
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e) PykoBOACTBO MO 3aKcniyarauuu NporpamMmMHOro obecnevyeHus AO/HKHO BkIYaTb B cebs onucaHue
ynpasnsoleidi nporpaMmMbl 1 cogepxatb:

1) HaumeHoBaHVe 060pyAOBaHUA, K KOTOPOMY MPUHAANEXUT NporpaMMHoe obecrneyeHue;

2) noeHTUdNKALMOHHbIE HOMEp Bepcun, BKOYAOWMA Aaty ee co3faHus,;

3) onvcaHne BbINOMHAEMbIX (PYHKLWIA;

4) onucaHue CTPYKTypbl MpPOrpaMMHOro ob6ecrnevyeHus (Hanpumep, 6510k-cxema, Auarpamma Haccu-
LWHengepmaHa);

5) nobyo Moaudukaumio NporpaMMHOro obecneyeHns ¢ 4aToil N3MeHeHNS U 0BGHOBNEHHbIE NAEHTUDN-
KaLuWOHHbIE AaHHbIE.

4.2.9.4 Tepepaya faHHbIX

[omkHa 6bITb 06ecneyeHa AOCTOBEPHOCTb Nepefayun LMdPOoBbIX AaHHbIX MeXAy NPOCTPaHCTBEHHO pas-
AeneHHbIMW YacTaMM raszoaHanu3atopa. 3ajepxka npu nepefade AaHHbIX He 0/KHA yBenuumBaTb 6Gosee
yeM Ha TpeTb BpeMs cpabatbiBaHuA t(90) nnu Bpemsa cpabatbiBaHUs CUTHaAIM3aUUK 405 ra3oaHaIn3aTopos,
He OCHALLEHHbIX OTCUETHbIM YCTPOKCcTBOM. Ecnun 3To npoucxoamT, 060pyAoBaHMe NepexoanT B cneunasnbHbil
pexum paboTbl. CneuunanbHblli pexuMm paboTbl U BpeMS 3a[epXKN A0MKHbI OblTh yKa3aHbl B 3KCnayaTaunoH-
HOW [OKyMeHTaL K.

4.2.9.5 TporpamMmbl caMOTeCTMPOBaHUA

KoMnbloTepmnsnpoBaHHble uupoBble YCTPONCTBA AO/MKHbI UMETb NPOorpaMmbl caMmoTecTupoBaHus. Mpu
O6GHapyXeHWN HeucnpaBHOCTEN rasoaHaM3aTop NepexoauT B CneunasibHbli pexuM paboTbl, KOTOpbI A0N-
XeH ObITb ONMcaH B PYKOBOACTBE MO 3KCh/yatauuu.

B rasoaHanmsaTope AO/MKEH ObiTb peasi3oBaH Cneayowmnii MMHUManbHbI Habop TECTOB:

a) KOoHTponb HanpshkeHUs 31eKkTponuTaHms LUgpPOBLIX YCTPOWCTB C NeproaoM, He MpeBbillarwnm ae-
CATUKpaTHoe BpeMs cpabaTbiBaHus t(90) wim Bpems cpabaTblBaHUSA CUTHa/IM3aUUK 418 razoaHasM3aTtopos,
He OCHALLEHHbIX OTCUYETHbIM YCTPOACTBOM.

b) MpoBepKka BCex CBETOBbIX W 3BYKOBbIX CUTHaMOB. [1POBEPKY OCYLLECTBAAIOT aBTOMaTUYeCKu npu
BK/TIOYEHWUM ra3oaHanusartopa WM no KomaHae nosib3oBaTens. PesynbTaTtbl NPOBEpPKUM LO/MKEH OUEHMBAaTb
nosb3oBaTe’b.

c) MNpegoxpaHnTesibHOe CUrHasIbHOE YCTPOWCTBO WM NOAOGHbLIA MeXaHW3M C COOCTBEHHONM BPEMEHHOA
pa3BepTKoil paboTaeT He3aBUCUMO OT 3/IEMEHTOB LMKPOBOro YCTPONCTBA, KOTOPOE ocyLiecTBAseT 06paboT-
KY OaHHbIX.

d) NamATb NporpamMm M NapameTpoB crefyeT KOHTPOAMPOBaTb C MOMOLLbLIO Npoleayp, KOTopble Mo3BO-
NAT 06HapyXnBaTh €ANUHUYHYIO OLUMGKY.

e) TecT onepaTMBHOIO 3anOMMHaLOLLLEr0 YCTPONCTBA AO/MKEH NpeAycMaTprBaTb NPOBEPKY B peXumMe 3a-
MUCU-YTEHNS KaXKAON AYeikn namsTu.

MpoBepku, 3a UCKIOYEHNEM MPOBEPKN b), cnegyeT NpoBOAUTL aBTOMATUYECKU NOC/e BK/IHOYEHUS ras3o-
aHanusaropa ¥ NOBTOPATb LMKINYECKN KaxKable 24 yaca unn vaile.

4.2.9.6 MpuHUMN aeicTeus

B akcnnyaTaumoHHON AOKYMEHTaLMW AO/MKEH 6bITb ONUCaH NPUHUMN AeACTBUS razoaHanunsaTopa v npu-
BeZleHO onucaHue ero paboTsl, BKIYas:

-onucaHne npouecca maMepeHus (Bka4Yas BCE BO3MOXHbLIE PEXUMBbI);

- onucaHme BO3MOXHbIX CNeunanbHbIX PEXUMOB;

- 3HaYeHMs1 NapameTpoB ¥ 06M1aCTb UX BO3MOXHbIX 3HAYEHUIA;

- NpegcTaB/eHNE M3MEPEHHbIX 3HAYEHNA N CO06LWEHMI Ha Tabno;

- onMcaHne CUrHasioB TPEBOIN W BbIXOAHbIX CUTHA/IOB;

-onucaHne npouegyp caMmoTecTMpoBaHus;

- onucaHne opmartoB M NPOTOKO/I0B Nepefayn faHHbIX.

4.3 MapkupoBka

[a3oaHann3aTop [O/MKEH COOTBETCTBOBATL TpeboBaHMAM K Mapkuposke no IEC 60079-0. Ansa nopTa-
TMBHbIX ra3oaHasiM3aTopoB C 3allUTHbIM KOXYXOM Tpebyemble MapKMpPOBKW OO/MKHbI OblTb BUAHBLI. B cnyyae
HeobXo4UMOCTUN KX BOCNPOU3BOAAT Ha 3aLUUTHOM KOXYyXe.

Takke MapkupoBKa rasoaHanmsatopa [O/DKHA BKIYaTb:

a) «IEC 60079-29-1» (/19 NOATBEPXAEHUA COOTBETCTBMS HACTOAWEMY CTaHOapTy);

b) rog, N3roToBneHns (MOXeT b6biTb 3alwndpoBaH B 3aBOACKOM HOMeEpe).

MpumeyvaHune — AN He6ONbLWINX ra30aHaIN3aTOPOB, NpefHa3HauYeHHbIX AN 0GHaPYXEeHUs Masioro Koaude-
CTBa B3pbIBYATbIX KOMMNOHEHTOB, CM. MUH/MaJ/IbHbIE TPpEO6OBaHUA K MapkmpoBke IEC 60079-0.
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4.4 3kcnnyaTaunoHHas AoKyMeHTauus

JKcnayaTaunoHHan AOoKYMeHTauns f0/MKHA 6biTb MPUIOXEHa K KaxXA0My rasoaHanusaTopy v cogepxartb:

a) MNMoapo6HbIE UHCTPYKUUK, YepTexu, CXembl, Heobxoaumble Ans 6e3onacHoOi 1 NpaBWUIbLHON 3kcnaya-
Tauum, MOHTaXa M TEXHUYECKOro 06CyXNBaHUS razoaHanusaTopa.

b) OnucaHue npoueayp perynmpoBkM, BKIYasa AManasoHbl KOHLEHTpaLuu 1 BAAXHOCTU nccnegyemMblxX
rasos.

c) PekomeHgaumm no npoBepke paboTOCNOCOGHOCTM Nepen UCNOfb30BaHWEM MO HA3HAYEHUI0 U MEeTO-
[OVIKY NOBEpKU rasoaHanv3atopa, BKIKYas MHCTPYKUMW MO NPUMEHEHUIO KOMMNEeKTa CpeAcTB MeTponornye-
CKOro obecrneyeHus B npoLecce akcnayarauuu, nNpu ycsoBUM NOCTaBKM AaHHOro komnaekra (cM. 5.4.23).

[lns nmepeHoOCHOro razoaHasiM3atopa Heob6xo4MMOo MPUBOAWUTL METOAMKY MPOBEPKU paboTocnoco6HOCTH
C UCNoNb30BaHMEM ra30BbIX CMeceli nepes kaxaoi padoueli cmeHoli (cm. IEC 60079-29-2).

d) Oetanu akcniyaTauuoHHbIX OrpaHUyYeHnin, 3asBEHHbIX XapakTepUCTUK U XapakTepHbIX 0COBEHHO-
cTei (B cnyvyae NpUMEHeHus):

1) rasbl, 415 KOTOPbIX NOAXOAUT AaHHOEe 060pYyA0BaHNe Y OTHOCUTENbHAsA YyBCTBUTENBHOCTL K 3TUM rasam;

2) flaHHble N0 YyBCTBMTENBLHOCTU K APYTMM rasam, Ha KoTopble pearnpyeT 060pyAoBaHueE;

3) BpeMsa ycTaHOBNEHUS nokasaHuii t(90) gna cTaHAApPTHOrO NMOBEPOYHOro rasa (rasoB) M MHopMauus,
onucbiBaKoLWas UIMeHeHe BPeMeHN yCTaHOBEHUS NokKasaHui Ansa Apyrux rasos;

4) puanasoHbl TeMneparypbl (pacnosioXeHne BO B3PbIBOOMACHOW 30HE U TEXHUYECKME [aHHbIe);

5) AvanasoHbl BNaXHOCTH;

6) Avanas3oHbl faB/eHUs;

7) puanasoH HanpsHkeHUs NUTaHus;

8) MakcMMasibHasi noTpebasieMas MOLLHOCTh;

9) TpeboBaHUs K coOeUHUTETbHOMY Kabesnto — KOHCTPYKTUBHbIE OCOOEHHOCTY Y OCHOBHbIE XapakTepuUcTUKu;

10) cBefeHMs 06 UCNOMb3YEMbIX akKyMynsTopax;

11) pacxog npob6e.l;

12) Bpemsa nporpesa;

13) Bpemsa ctabunmsaunu;

14) rpaHuLbl NPOCTPAHCTBEHHOIO NOJIOXEHWS (4151 CTAUMOHAPHBLIX U NEPeABWKHBIX ra30aHaIM3aTopoB).

€) YcnoBus XxpaHeHus rasoaHann3aTopoBs, 3anacHbIX YacTeil v npuHaanexHoCTel, B TOM yucne:

1) Temnepartypa,

2) BNaXHOCTb;

3) naBneHue;

4) CpOK XpaHeHus.

f) AaHHble (MCTOYHMK(M) n usgaHne(s), Takne kak IEC 60079-20-1:2010, M3gaHue 1.0) gnsa nepecyeTa
cofepxaHusa rasa, NpMMeHseMoro npu rpajgyvpoBke U NoBepke rasoaHanusaTopos, U3 npoueHtos HKIMP B
06bEMHYIO 400,

) CBefeHusi 0 BAWSHUM OTPaBASKOLWMX BELEeCTB U MHTepepupyrowmx rasos WM BELECTB U aTMOC-
chepbl, o6oraleHHon M ob6eAHEeHHOl KUC/IOPOAOM, Ha XapakTepUCTUKM rasoaHanM3aTtopoB (a B cryyae ¢
aTtMmocdiepoii, oboralleHHON KMCNopPoAOoM, 1 Ha 31eKTpob6e3onacHOCTb ra3oaHann3aTopos).

h) Ana rasoaHann3aTopoB C NPUHYAMTENbHOW nogayeil npobbl — UHAMKALUID MUHUMASIBHOTO U MaKcu-
MasiIbHOrO 3Ha4YeHWin pacxoda n AaBfieHnsa B INHUM OTH6Oopa Npobbl; a Takke AaHHble O TUNe COefUHUTENbHbIX
Tpy6OK, NX AMamMeTpe Y MakCuMasibHON A/INHE.

i) Ana razoaHann3aTtopoB C NPUHYAUTE/IbHOM nofjavei Npobbl — WHCTPYKUMM MO MpeaynpexaeHunio no-
BpeXaeHuii nimHun otéopa npobbl 1 obecnedeHnto Tpebyemoro pacxoga (cm. 4.2.4).

j) OnucaHve BMAa 1 3HAYEHUSI BCEX aBapPUWIMHbIX CUTHA/IOB M CUTHAMOB HEWCMNpaBHOCTEW, cBeAeHUs 06 nx
NPOAO/MKUTENBHOCTM 1 onepaLusax nNo OTKIHYEHUIO.

K) IHCTpYKUMM MO BbISIB/IEHUIO BO3MOXHbIX MCTOYHMKOB HEMCNpaBHOCTEN U c60eB B paboTe razoaHanu-
3aTtopa U Ux ycTpaHeHuto (T.e. MOUCK U yCTPaHEHUE HEUCNpPaBHOCTENR).

1) CBeAeHVS O HA/IMYUM UK OTCYTCTBUM BIOKMPOBKU NpK cpabaTbiBaHNM YCTPOWCTB aBapuUnHON curHanusa-
UMK, KOHTaKTOB AN15 NOAKNIOYEHUSA NCMNONHUTENbHBIX YCTPOWCTB UM BbIXOLOB aBapuwitHoro curHana (cm. 4.2.3.2).

T) [Ans 060pyfoBaHUsi ¢ aBBTOHOMHbBIM UCTOYHWKOM MUTAHWUS, UHCTPYKLUUW MO YCTAHOBKE U TEXHUYECKOMY
06CNYXNBAHUIO NCTOYHMKOB NUTAHKS.

n) [MepeyeHb peKOMeHAYeMbIX 3anacHbIX YacTel.

0) MepeyeHb AONONHUTENbHbLIX (HEOBA3aTesbHbIX) NPUHAAEXHOCTEN (Hanpumep, COOPHbIE KOHYCHI,
YCTpOIicTBa A/151 3aluThl OT aTMOCKEPHbIX BO3AENCTBUIA), NOCTaBNASEMbIX C ra30aHaM3aTopom Mo 3akasy no-

n
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Tpebutens, ¢ ux nAeHTUUKaLMen n ykasaHmeM KX BAIUSIHUSE HA XapakTepuCcTMKN razoaHanusatopa (Bkaovast
BpPEMS YCTAHOB/IEHNS NOKa3aHWii U YyBCTBUTE/TbHOCTD).

p) NMoppobHble cBefeHNs 0 cepTumnkaLumn, MapkMpoBke M 0CO6bIX YC/IOBUAX 3KCMyaTaLuu.

g) MHdopmauns o TpeboBaHUSIX MO 3aliMTe OT MPOHWKHOBEHUSI MPMMEHUTE/TIbHO K 3/1eKTpUYecKkoi 6es-
OMacHOCTN WM XapakTepucTukam rasoaHanusatopa M ero yacteil, K KOTOpPbIM OHW MpUMeHstoTcA. Heobxo-
OVMO yAenuTb BHUMaHWe BAWAHMIO, KOTOPOE OKa3bliBaloT AOMNOMHUTENbHbIE NMPUHAANEXHOCTU Ha U3MepeHue
pa3nunyHbIX rasos [cM. 4.4 nepeuncnenuns d)1) n d)3)].

r [ononHWUTENbHbIE WHCTPYKLMU WU cneunasnbHble cBefeHusl, 06yCoBNeHHbIE 0COBEHHOCTAMM ras3o-
aHanusatopa (Hanpumep, A8 rasoaHasm3aTopa C HelIMHERHON WKasoh MAn aBTOHOMHOI (YHKLUMERn npeob-
pasoBaHus), UCKIYaKLWue wiv gononHswune Tpeboanns 4.3 n 4.4 nepeuncrieHns a) — q).

5 MeTogbl ucnbiTaHU

5.1 BBepgeHue

Buabl 1 MeToapl UCMbITaHWi, onucaHHble B 5.2 — 5.4, npepgHasHayeHbl A/1s1 NPOBEPKU COOTBETCTBUS
rasoaHann3aTopoB TPEGOBAHUAM K XapakTepUcTMkam, NpUBEAEHHBIM B MPUMIOXEHUN A.

MpumeyaHune — McnbiTaHNs JO/MKHbI NPOBOAUNTLCS, NPOBEPATLCA U LOKYMEHTa/IbHO NOATBEPXAATHCA B CO-
otBeTcTBMM C ISO/IEC 17025.

5.2 O6wue TpeboBaHUS

3HaueHua HKIMP un BKIP, ncnonb3yemble B HACTOALWEM cTaHaapTe, npueefeHsl B IEC 60079-20-1.

5.2.1 Buabl 1 nocnefoBaTesibHOCTb MUCMbITaHWiA

5.2.1.1 O6wume TpeboBaHUA

Bce Buabl ucnoitaHuii, kpome 5.4.4.2 — 5.4.4.5, 5.4.16, 5.4.20 n 5.4.21, npoBoAATCS Ha OAHOM raso-
aHanusartope. VcnbiTaHusa, ykasaHHble B 5.4.4.2 — 5.4.4.5, 5.4.16, 5.4.20 n 5.4.21, ponyckaetcs npoBoauTb
Ha ApYrom rasoaHasv3aTope.

5.2.1.2 OnTu4yeckunii punbTp

Ona VK-paTynkoB, OCHaLLeHHbIX ONTUYECKMMU (IuNbTpamu, B KOTOPbIX OTHOCUTE/IbHAA 4YyBCTBUTESIb-
HOCTb C [0NYCTUMbIM OTK/I0HEHMeM A0 20 % OT yka3aHHOro 3HavyeHuss onpefesniieTcs COrnacHo WHCTPYKUUK
no akcnayatauuu [cm. 4.4, nepeuncneHue d)1)], ucnoeitaHme 5.4.3.3 NpoBOAMTCA Ha ABYX razoaHanusartopax c
LLeHTpaNbHON ANMHON BOMHbI ONTUYECKUX (PMNBLTPOB, HE NpPEeBbILLAIOLWEe NOPOroBbIX 3HAYEHWU, YKa3aHHbIX B
cneundmkaymmn. Mo OKOHYaHMN UCMbITAHUSA OAUH M3 0603HAYEHHbIX razoaHaIM3aTopoB MOXHO MPUMEHUTL B
ncnbiTaHnax 5.4.4.2 — 5.4.45, 5.4.16 n 5.4.21.

5.2.1.3 MNMocnepoBatenbHOCTb NPOBEAEHUSA UCTbITAHWI

VicnbiTaHne, ykazaHHoe B 5.4.2, cneayeTt NPOBOANTbL paHblLle OCTaslbHbIX UCNbITaHWiA. [pou3soanTens 1 uUc-
nblTatenbHas naboparopus MOryT yCTaHOBUTL /1060 NOPAA0K ANS NPOBeAEHUS APYrMX UCNbITaHWA, KpoMe uc-
NblTaHWin cornacHo 5.4.4.2 — 5.4.4.5 n 5.4.16, koTopble cneayeT NPOBOANTbL B YKa3aHHOW MOCMeAoBaTeslbHOCTH.

MpumMeuaHue — McnbiTaHns Ha Bo3aeicTBMe BUGpaLMK M HA Bo3faeiicTBME yaapoB Npu CBOG0AHOM nafeHun
pekoMeHayeTCs MPOBOAUTL MOC/E NPOBEAEHMSI BCEX NPOUYMX BUAOB UCMbITAHWIA NPU OTK/IOUEHHOM HaNpPSKEHUN NUTaHWS
rasoaHasin3aTopos.

Ecnn KOHCTPYKUMS YCTPOMCTBA, UCMbITAHHOrO paHee B COOTBETCTBMM C HACTOALUMM CTaH4apToM, MoaBep-
rnacb U3MeHeHuIo, ncnblTatenibHas 1abopaTopus AO/HKHA YC/IOBUTBLCA C NPOM3BOAMUTENIEM O NOBTOPHOM MNpoBese-
HWWN MUCMbITaHUIA U3MEHEHHOTO YCTPOCTBa. PellueHne 1 ero 060CHOBaHWE OMUCbIBAOTCA B MPOTOKO/E UCMbITAHWIA.

B cnyyae nsmeHeHus nporpamMHOro obecneyeHuss Win 371eKTPOHHbIX KOMMOHEHTOB A/15 BbINOSIHEHUS
OCHOBHbIX ra3oaHa/iMTUYecknx (PyHKUuiA (CUrHasbHas Lenb OT AaTyuMka K BbiXo4y (BbixoAam), HEOOX0AMMO
MOBTOPHO NPOBECTU, NO MEHbLUEA Mepe, UCMbITaHWA Ha CTaTUYecKMe XapakTepucTukM npeobpasoBaHus, Npo-
BEpKY Noporos cpabatbiBaHWs CUrHanmMsauum v Bpems yCTaHOB/IEHUS MOKa3aHWii.

5.2.1.4 ABTOHOMHbIE raszoaHanmsartopsbl

ABTOHOMHblE ra3oaHann3aTopbl [AO/DKHbI  ObITb  UCMbITAHbl B COOTBETCTBUM C TpebOBaHUSAMMU
542 — 5.4.12 n5.4.14 — 5.4.24 npn UCcnoNb30BaHMM NapaMeTpoB OYHKLMM Npeobpa3oBaHus.

5.2.1.5 ABTOHOMHbIE 610K/ ynpaBneHus

ABTOHOMHbIE 6/I0KM YNpaBfieHUsS AO/MKHbI ObITb WCMbITaHbl B COOTBETCTBMM C TpeboBaHusmu 5.4.2,
5.4.3,5.4.5, 5.4.6,5.4.12, 5.4.14 — 5.4.18, 5.4.22 n 5.4.24 npn ncnosib30BaHNN napameTpoB (PyHKUUN Npeob-
pa3oBaHus, OTHOCALLMXCA K onpeneneHHoMy TUNy AaTynkos rasa.
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5.2.2 MNoparoTtoBka rasoaHasn3aTopoB K UCMbITAHUIO

aszoaHann3aTopbl AO/HKHbI 6bITb NOATOTOBMIEHLI K paboTe B COOTBETCTBUM C PYKOBOACTBOM MO 3KCMY-
aTaumu, BK/IlOYas BCE HEOOXOAMMble COeAMHEHMWA, MepBOHaYasibHYIK PerysMpoBKy U NpoBepky paboTtocno-
cobHoCTU. pn HEO6XOAMMOCTU, PEryIMPOBKA MOXHO NPOBOAUTbL Mepef HayasioM Kaxoro Buaa UCNbITaHWiA
5.4.2 — 5.4.26. NpoBefeHne peryiMpoBOK BO BPEMS UCMbITaHWI 3anpeLyeHo.

Mpy NOAroToBKE K UCMbITAHUAM AO/DKHbI BblTb YUTEHbI Crefylolmne TpeboBaHus:

a) Ma3oaHanu3atopbl C BbIHOCHbIMU AaTymKamu

Mpy McnbITaHNAX cornacHo 5.4 BbIHOCHOW AaTuMK AO/MKEH 6biTb NOSIHOCTLIO OCHALLEH (BKNOYas Nioobble
00bIYHO NpUKpenasemMble MexaHu4yeckne YacTu).

Mpy MCMbITAHUAX MHOIOKaHa IbHbIX ra30aHa/iM3aToOpPoOB C BbIHOCHLIMY AaTyMKaMy AOMNYCKAeTCA UCMbITbI-
BaTb TOMIbKO OAWMH BbIHOCHOW AaTuyuK, NpW 3TOM BCe AATUMKW, KDOME OAHOro, A0MycKaeTcs 3aMeHsATb UMUTU-
pytOLLMMKN YCTPOCTBAMWN C MOJIHBIMW CONPOTUBAEHUAMU, CO3LAILUMU HAUXYALLNE PEXUMbI Harpy3ku. 3Tu
ycroBus onpegenseT UcnoitTatesibHas nabopaTtopus B COOTBETCTBUU C OFPaAHUYEHUAMMU MO MPUMEHEHUIO Npu-
6opa, ykaszaHHbIMU B PYKOBOACTBE MO akcnayarauuun [cm. 4.4, nepeuncnenuve d)].

[nsa rasoaHann3atopoB C BbIHOCHbIMW AaTyvKaMy BCe WCMbITAHUSA NPOBOAAT C NMPUMEHEHWEM COMpPo-
TUBJIEHUIA, BK/IIOYAEMbIX B LieNb faTymka B LeAX MMUTALMU MaKCUMaslbHOTO COMPOTUB/IEHUS JIMHWUW CBA3M,
YCTaHOBJ/IEHHOTO MPOW3BOAUTENIEM, 38 WUCK/NIOYEHMEM Clyyas, Korga MUHUMasibHOe COMPOTUB/IEHUE JIMHUU
CBAI3W cO34aeT 60siee XecTkne YCNoBusA UCMbITaHWA.

b) Ma3o0aHann3aTopbl CO BCTPOEHHbLIMWU AaTynKamm

a3zoaHanM3aTopbl CO BCTPOEHHLIMW AaTyMKamu WCMbITLIBAKOT B MOJIHOM OCHaleHun, 6e3 yaaneHus
06bIYHO NpUKPENASEMbIX 3alMTHLIX MEXaHUYEeCKMX YacTei, BkIYas ycTpoiictBa npobooTbopa ans 5.4.11
n54.15 — 54.17.

¢) CurHanusaTtopsbl, He OCHaLLEeHHble OTCYETHbIMW YCTPONCTBaMM

Mpy UCNbITAHUN CUTHANIM3ATOPOB, HE OCHALLEHHbIX OTCYETHbIMW YCTPOWCTBAMMW, MPUMEHSIOT BHELLUHWI
n3MepuTebHbI NPUGOP, NOAKMNIOYAEMbI/ K KOHTPO/IbHBIM TOYKaM, ONUCaHHbIM B 4.2.2.2.

Bo Bcex cnyvyasx [ononHuTesibHble (Heobs3aTesibHble) YacTu AO0/MKHbI ObiTb /IMG0 3akpensieHbl, iMbo
CHATbI, B 3@aBMCMMOCTMK OT TOrO, NPW Kakom ycnosuu GyaeTt nosiyyeH Hanbonee HebnaronpuATHbIA pesynbTar
NPOBEAEHHOr0 UCMbITaHUS (Ha YCMOTPEHME UCMbITaTeNbHON nabopatopun).

5.2.3 CneunanbHas Haknagka ansa rpagympoBky U UCnbiTaHWi

CneuunanbHas Haknafka, npuMeHsieMas ucnblTaTtenbHol nabopaTtopveli ANsS nojayun rasa K gaTtuyuky
npu rpagyvpoBke (B OCOOGEHHOCTU AaBfieHWEe W CKOPOCTb NOTOKa BHYTPU HakIafku), He AO/HKHA OKasblBaTb
B/IMSAHUA Ha cpabaTtbiBaHWe ra3oaHasiM3aTopoB U pe3ynbTaTbl U3MEepeHUi.

MpumeuyaHue — MNpu BbIGOPE KOHCTPYKLUUM FPaflyMpoOBOYHON HaKNazku UcnblTaTesibHo na6opaTtopumn cnemyet
YUNTbIBATb MHEHME M3roTOBUTENSs. V3roToBUTENb MOXET MOCTaB/ATL C ra3oaHanIn3aTopoM COOTBETCTBYIOLLYH Haknagky
BMeCTe C peKOMeHAauMsMU MO AAaB/EHUID UM PacXody rPafyvpoBOYHbIX ra30B MPU ee NMPUMEHEHUN.

5.3 HopmasibHble ycnoBus ANnsi UCMNbITaHW

5.3.1 O6uime NonoxeHus

WcnbiTaHna cnefyeT NnpoBOAUTL, €CNN HE OTOBOPEHO 0C060, NP YCI0BUSX, YKa3aHHbIX B 5.3.2 — 5.3.12.

5.3.2 F'a30Bble cMecu A5 UCMbITaHWi

MoBepOUYHbI/i KOMMOHEHT B ra30BbIX CMECSIX, UCMOMb3yeMblX A8 MPOBEPKM paboToCnoco6HOCTU U MNo-
cnefyowmx ucnblTaHuii, BbIGUPAKT B COOTBETCTBUMN C NYHKTaMM @) — C) MO NOPSAKY WX CnefoBaHus:

a) KoHKpeTHbI1 ra3 gns rasoaHann3aTopos, npefHasHauyeHHbIX AN 06HapyXeHUs TOSIbKO 3TOro ropio-
yero rasa.

b) MeTaH Ana rasoaHann3aTopos, NpeAHasHavYeHHbIX A1 OOHAPYXEHUS 1 U3MEPEeHUs cofepXaHua me-
TaHa 1M PyAHWYHOrO rasa wunu gnsa onpefesieHns roproymx rasos, B YACNO KOTOPbLIX BXOAUT METaH.

c) a3 13 nepeyHsa roproynx rasos M3roToBUTENS A8 ra3oaHann3aTopos, NpefHasHayYeHHbIX 4na obHa-
PY>XEHUS 1 N3MEPEHNS COAEepXaHWsa aToro rasa. Bol6op rasa AO/MKEH OCYLLECTBAATLCA NUCXOAA M3 cornatleHus
Mexzay U3rotoBuTeNleM U UCMbITaTeNbHOM nabopaTopueii.

MpumeyaHunsn

1 B KauecTBe NOBEPOYHOIO KOMMOHEHTA A1 ra30aHaIn3aTopoB C KaTa/IMTUHECKUMN JaTunkaMmu, npeaHasHavyeHHbIX
4NA onpefeneHns roploynx rasos, BKIOYAs MeTaH, A5 NOJyYeHUss AOCTOBEPHbLIX Pe3y/bTaroB (HanpruMep, O 4yBCTBU-
TeNbHOCTU, BpEMEHU cpabaTtbiBaHWsA v Apelida nokasaHuii) pekoMeHAyeTcs UCMoNb3oBaTb MeTaH 1 nponaH (unu 6yTaH).

2 B kayecTBe NOBEPOYHOTO KOMMOHEHTA /1A razoaHaNn3aTopos, NPMHLMN AeACTBUSA KOTOPbIX OCHOBAH Ha MorolLle-
HUN MHPpaKpacHOro U3nyyeHus, npefHasHayeHHbIX 419 onpefeneHns yrneso40poaoB, BKIOYas MeTaH, 4718 nosyyeHus
[0CTOBEPHbIX pe3yNbTaTtoB (Hanpumep, 0 YyBCTBUTE/IbHOCTN) PeKOMeHAyeTCs UCN0Nb30BaTh MeTaH 1 nponaH (Mnu 6yTaH).
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ONs ocTabHbIX OnNpeAensieMblX KOMMNOHEHTOB, OT/IMUYHLIX OT MOBEPOYHOro, M3roTOBUTENb ra3oaHasu-
3aTOpPOB [O/DKEH MPEeLCTaBUTL CTATUUYECKME XapaKTEPUCTMKM NpeobpasoBaHus 1 Bpemsi cpabaTbiBaHUs CUI-
Ha/M3auumn, KoTopble JO/KHbI GblTb MPOBEPEHbI UCMbITaTeNbHOI na6opatopueil. O6bemMHasi AONS LEeNeBoro
komnoHeHTa B MIC gomkHa 6bITb onpegenieHa ¢ OTHOCUTE/IbHO pacliMpeHHOW HeonpeneneHHoCTbio 2 %.

MpumevaHuns

1 B cnyyvasx, korga npvMeHeHue HysIeBOro rasa sBnseTca 6onee npeAnoyTUTEsIbHbIM, YeM MPUMEHEHNE YUCTOro
BO34yXa, yKasaHus B TeKCTe HaCTOALWero craHgapTa Ha 4YMCTbIA BO34yX AO/KHbI OGbiTb PACCMOTPEHbI Kak ykasaHus Ha
HYNEeBOIA ras.

2 ['a30Byt0 CMeCb FOTOBAT /I06bIM NMpUeMIeMbIM METOAO0M, HanpuMmep MeTogamu, onucaHHbiMu B I1SO 6142 wm
ISO 6145, nnm ucnosb3yloT NPOMbILSIEHHbIE CEPTUULUPOBAHHbIE ra30Bble CMECH.

5.3.3 MNosepouHble rasosble cmecu (MNIC)

O6bemHas fonsa roptoyero rasa B NIC gosmkHa 6bITb cneayoLei:

-(1,5 +0,15) % wm (2,0 £ 0,2) % (N0 cornacoBaHWO MeXAy W3roTOBUTESIEM W UCNbITaTeNbHOW nabo-
patopueii) ANs rasoaHanM3aTopoB, OTHOCALIMXCSA K 3/1eKTPO060pyA0BaHUI0 TPYNMbl |, ¢ BEPXHUM Npenenom
n3MepeHns o6beMHOI 40NN MeTaHa He 6onee 5 %;

-0T 45 % pno 55 % OT AvanasoHa M3MepeHuii 1, Mo BO3MOXHOCTU, BHE MpeAesioB Auana3oHa B3pbIBO-
OMNacHbIX KOHLEHTpaLmMil AN 0CTallbHbIX ra30aHann3aTopoB, OTHOCALLMXCS K 3/1EKTPOOOOPYA0BaHMIO rpynnbl |,
M BCEX ra3oaHanM3aTtopoB, OTHOCALLMXCS K 3fiekTpoobopyaosaHuto rpynnbl Il. Ecnin o6bemHas [ons roptoyero
rasa B MNIC HaxoouTcsl B AmMana3oHe B3pblBOOMNACHbIX KOHLEHTpauuiA, ropounii ra3 Heo6xoaMMo CMeLLnBaTb C
a30TOM Npu YCNoBUW, 4TO fedunLMT KUCNopoaa He Oka3biBaeT BAUSHWUSA HA MEeTPOornyeckne xapakTepucTuku
rasoaHannM3atopoB. B npoTuBHOM cnydyae, o6bemHasn [onsa roptoyero rasza B MIFC BbibupaeTca BHe npeaenos
AranasoHa B3pblBOONACHbLIX KOHLEHTPALMi, Kak MOXHO 6/1MKe K 3HAUYEHUsIM, YKa3aHHbIM BblILLE.

OTHOCHTeNbHasA paclumpeHHas HeonpeaeneHHOCTb, C KOTOPOW onpenensioT 06beMHY0 AO/0 roployero
rasa B CMecu, Ao/kHa ObITb He 6onee +2 %.

5.3.4 Pacxog rasa

Pacxop rasa npy ucnbiTaHUAX, BKOYAs YUCTbIV BO34YyX, YCTaHaBAMBalOT B COOTBETCTBUN C YKa3aHWUAMU
N3roToBMTENS.

MpumeyaHune — [nA razoaHann3aTopos ¢ ANPGPYy3MoHHBIM 0TOOPOM NPOobLI fonyckaeTcsa NPUMEHATb rpagy-
MPOBOYHYIO Haknagky B COOTBETCTBMM C 5.2.3 UK UChbITaTe/IbHY0 kKamepy (CM. NpuaoxeHue B).

5.3.5 HanpsxeHune nutaHus

JonycTumble OTK/IOHEHMS HaMNPsHKeHUA M YacTOTbl NPU UCMbITAHUAX ra3oaHasm3aTopos, NMUTaeMbIX OT
CeTN NOCTOSHHOIO TOKa, He A0/KHbl npesbiwaTtb +2 %.

KpaTKkoBpeMeHHble MCMbITaHUs razoaHann3aTtopoB c 6aTapeiiHbiM NUTaHNMeM crneayeT NpoBOAWTL C No-
HOCTbIO 3apsHKEHHON akKyMynSATOPHONM 6aTtapeei uivM HOBbIMU 3/1IEMEHTaMMN NUTaHWS Nepes HavyasloM KaKAol
cepvv ucnbiTaHWi, a ANNTesIbHbIE UCMbITAHUA — MPU NUTaHWM OT CTabUIN3MPOBAHHOIO UCTOYHMKA NUTaHKUS.

5.3.6 TemnepaTypa okpyxatwLiein cpeabl

VcnbiTaHns cnefgyeT nNpoBOAWTb Mpu TeMnepaType OKpyXalllei cpefbl U rasoBO3AYLUHbIX CMeceli B
AnanasoHe ot 15 °C o 25 °C, ecnn He ykasaHO Apyroe 3HauyeHue temnepatypbl. VIsmeHeHue Temneparypbl
oKpyxatoLieli cpefpbl 1 ra30BO34YLLIHbIX CMECe Ha NMPOTSXEHUWN KaXKAO0ro UCMbITaHUA He AO/DKHO MpeBbiwaTtb
+2 °C. 3710 TpeboBaHMe He NpUMeHseTcs ANs ucnbiTaHnin 5.4.12, 5.4.20 n 5.4.22.

5.3.7 ATmMochepHoe gasneHue

VcnbiTaHna cnegyeTt npoBoAMTb Npu npeobnajarolleM AaBneHuu OKpyxawlleil cpefpbl B AvanasoHe
oT 86 0o 108 klMa. Ecnn Ha NpOTSXEHUW UCNbITAHUA U3MEHeHWe AaBfieHus npesbiwaeT +1 kla, nokasaHus
[OMKHbI BbITh 3anMcaHbl K YY4TEHbI C YYETOM pe3yNbTaToB NPOBEPKM YCTOMUMBOCTU K UIMEHEHUIO aTMocdep-
Horo gasneHus (cm. 5.4.7).

5.3.8 BnaxHocTb

VicnbiTaHns cnefgyeT NpoBOAWTb MPY OTHOCUTENbHON BN&XHOCTV aHa/IM3Mpyemoro rasa B AuanasoHe
oT 20 % f0 80 % Ha NPOTAXKEHUM KaxKAOro MCMbITaHWA, €C/iM He yKasaHa WHasA BIaXHOCTb AN1A NpoBeAeHUns
ncnbiTaHnsA. N3MeHeHne BNaXXHOCTM Ha MPOTSXEHUN KaxK4Oro UCMNbITaHWS He A0/DKHO npesbiwartb +10 %. 310
TpeboBaHNe He NPUMEHSIETCA ANA UcnbiTaHnii 5.4.12, 5.4.20 n 5.4.22.

[na Henpofo/MKNTENbHbLIX UCMbITaHWA (40 8 u) paspellaeTcs NPUMEHEHWE CYXMX NOBEPOYHbIX a30BbIX
CMeceli, Mpu 3TOM crieyeT yYnTbIBaTb CBOWCTBA AATUMKOB, AEACTBME KOTOPbIX OCHOBAHO Ha pPa3HbIX MPUHLMMAX.

5.3.9 Bpems ctabunusaymm

Mpy K&XXOOM M3MEHEHWM YCOBUIA NPOBELEHNA UCMbITaHUI ra3oaHanM3aTop A0 NPOBEAEHUS U3MEPEHWA He-
06X0AMMO BblEPXaTb MpW HOBbIX YCMOBUSIX B TEUEHNE BPEMEHU, HEOOX0AMMOTO A/18 CTabunmnsaumm ero nokasaHuii.
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5.3.10 MpocTpaHCTBEHHOE MOJIOXEHUE

a3zoaHanusartop crefyet UCNbITbIBaTh B MOSIOXEHUN, PEKOMEHAYEMOM W3roTOBUTENEM.

5.3.11 MopTbl CBSA3N C BHELUHUMW YCTPONCTBAMMU

azoaHanusaTopbl € NocnefoBaTeslbHbIMU UK NapanifieflbHbIMU nopTammy CBA3M, MCMNOSb3yeMbIMU AN15
ob6HapyxeHVsa rasa, cregyeT nposepATb No 5.4.3, 5.4.7 n 5.4.16 npn nogkn4YeHUn Bcex NopTos cBA3U. CKo-
pocTb nepefayn faHHbIX, TpeboBaHus K kKabento cBA3W, onmcaHne NPoTokosia 0bMeHa AO/MKHbI ObiTh YKa3aHbl
M3roToBMUTENEM rasoaHanusaropa.

5.3.12 MazoaHanm3aTopsbl, ABASAIOWMECS HACTbO ra3oaHasiMTUYECKOn CUCTEMBI

[nsa razoaHann3aTopoB, ABASIOLNXCS YacTbio ra3oaHaIMTUYECKO CUCTEMBI, UCNbITaHna no 5.4.3, 5.4.7,
5.4.16 n 5.4.20 cnepyeT NpoBOANTb MPY MaKCUMasibHOW CKOpPOCTM OOMeHa U MakCcMMaslbHOM ob6beme nepe-
faBaemoii nHdopmaLlmm, 4To COOTBETCTBYET MakCcMMasibHOMY Habopy 6/10KOB CUCTEMbl U ee camoli CIOXHOM
KOHdourypauun, paspeLleHHoli M3roToButenem.

5.4 MeToAbl UcnbiTaHN

5.4.1 O6wme nonoxeHus

VcnbiTaHnsa npoBogATCcsA 419 NOATBEPXAEHUA COOTBETCTBMA TpeboBaHusAM 4.2. Bce TpeboBaHuUA SB-
NATCA CTaHAapTHbIMM, 33 UCK/I0YEeHWEM NPeabsaBASeMbIX K LensM KOPOTKOro 3amblkaHusa B 4.2.4. Kaxablii
NpoBoOA, COEAVHSAIOLWNIA razoaHann3aTop C /1l06bIM BbIHOCHBIM AaT4YMKOM, 3aMEHST Pe3ncTopoM. 3HauvyeHus
COMPOTUBAEHUNIA 3TUX PE3UCTOPOB AO0/MKHbI ObiTb PaBHbI MakCUMasibHbIM 3HAYEHUSM COMPOTUB/IEHUIA coeau-
HUTE/IbHLIX NMPOBOAOB, UCXOAA M3 AaHHbIX, OMMCAaHHbIX B PYKOBOACTBE MO 3Kcnayartauun [cMm. 4.4, nepeuuncne-
Hve d)]. YcTpolicTBO, NpUMeHsieMoe NS CO34aHUss KOPOTKOrO 3aMblkaHus, AO/MKHO UMETb He3HauuTe/bHoe
conpoTusieHne. Ero nogkmoyalT K Lenn Ha KOHLAax Harpy3o4HbIX Pe3vMCTOpOB, COEAVNHEHHbIX C AAaTUYNKOM.

MapKkupoBKy rasoaHasmM3aTopoB W COAepXXaHue UHCTPYKLUM MO 3JKChayaTaununm npoBepsloT B COOTBET-
ctBun c 4.3 n4.4.

WcnbiTaHna npoBOAAT Npyu cobA0AeHUN YC0oBUIA, yKasaHHbIX B 5.3, ecin B HacTosLEeM cTaHaapTe He
YyCTaHOBJ/IEHbI WHblEe YCMOBUSA. a3oaHann3aTopbl AO/KHbI 6biTb MNOABEPrHYThHl BCEM BMAaM WCMbITaHWUMA, yKa-
3aHHbIX B HacToslwem cTaHgapTe. o OKOHYaHUWM KaXAoro BuAa UCMbiTaHWii HEOBGXOAMMO MPOBEPUTHL NOoKa-
3aHWs rasoaHanu3aTtopos npu nogaye yncToro sosgyxa u MNIC, ecnn He npefycMOTPeHO MHoe. 1N OLeHKM
COOTBETCTBMSA ra3oaHasiM3aTopoB HOPMUPOBAHHbLIM TEXHUYECKUM XapaKTepmucTrkam, OnvcaHHbIM B Npuioxe-
HUM A, NCMOMb3YHOT YCTAHOBUBLLMECS 3HAYeHNs NokasaHuin (cM. 3.6.2), NonyyeHHble B UucTom Bo3gyxe u MNrc,
€C/IN UHOE He YCTaHOB/IEHO B HACTOSALLEM CTaHZapTe.

[ns razoaHann3atopoB C 60/iee YeM OfHUM perynvpyemMbiM AManasoHoM ANAS O4HOM0 WM HEeCKObKUX
rasoB MM NapoB crefyeT UCNbITbIBaTb KaXAapblli Anana3oH. Heob6xoAyMblil NOPSAOK UCbITAHWA ANa BTOPOro v
nocneaymoLmx AnanasoHoB coracyeTcs Mexay U3rotoBuTeneM u UcnbiTaTenbHol nabopartopueil.

B razoaHanunsaTopax, UCNOb3YIOLWMX pas/iMyHble 4aTumKn AN pasHbIX AMana3oHoB U3MepeHwui, cneay-
€T UCMbITbIBATb KaXKAblli AvanasoH.

5.4.2 VicnbiTaHna rasoaHann3aTtopoB B YC/I0BUAX XpaHEHUA

Bce 610K/ razoaHann3aTtopoB B BbIK/IOYEHHOM COCTOSIHUM AOJ/KHbI ObiTb BblAepXaHbl B YNCTOM BO3-
Ayxe nocneposartefibHO Npu cnefyroLmx ycrioBusax:

a) npu Temnepatype MuHyc (25 £ 3) °C — B TeuyeHue 24 y;

b) Npu HopmasibHOW TemnepaType (20 + 5) °C — He MeHee 24 y;

c) npu Temneparype (60 = 2) °C — B TeueHue 24 y;

d) npu HopmanbHoi Temnepatype (20 £ 5) °C — He MeHee 24 u,

Mpy KaXO4oM 3HaYeHUM TemnepaTypbl BAaXHOCTb BO3AyXa A0/DKHA OblTb Takoi, YTOObI He npou3oLlna
KOHAeHcauns aTMmocdepHoi Bnarm.

Boilweyka3aHHble TeMnepaTypbl MOTyT 6biTb M3MEHEHbl MOC/e COrflacoBaHWs Mexay M3rotToBuTenem u
ncnblTaTeNbHON nabopatopuei (cm. 4.1.2). Ecnu TemnepaTypbl NPOBEAEHUSA A4aHHOIo BMAa UCMbITAHWIA OTNu-
4atTCA OT BbllleyKa3aHHbIX, OHW 0/DKHbI ObiTh NMPMBEAEHbI B LOKYMEHTaUUN Ha rasoaHanm3arop.

5.4.3 'pagynpoBKka u perynnposka

5.4.3.1 MogrotoBka K pabote

a3oaHannsaTopbl AOMKHbI 6bITb NOATOTOB/MEHbI K paboTe u OTrpaayupoBaHbl B COOTBETCTBMM C ykasa-
HUAMMW, NPUBEAEHHBIMW B 3KCM/yaTauMOHHON AOKYMeHTauuu.

5.4.3.2 HoMuHanbHaa ctatuueckas yHKUUS npeobpa3oBaHUs Mo NOBEPOYHOMY KOMMOHEHTY

Ha rasoananusatopbl nocnefoBaTefnibHO NojaloT ra3oBble CMecH, BblGpaHHble B COOTBETCTBUM C 5.3.2,
C MOBbIWWEHNEM 3HAYeHUss 06BEMHONW [0NM, HauMHas C HauMeHbllero 3HadeHus. CofepxaHue NoBepoYvHOro
KomnoHeHTa B NMIC go/mkHo pasHATbCA 0 %, 10 %, 30 %, 50 %, 70 % n 90 % oT gnMana3oHa WU3MepeHus.
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OpfHako ans obopyaoBaHWs C MasibiM AMana3oHOM U3MEepeHWs MakCUMasibHOoe 3HavyeHue 06beMHOW Ao0au
MOXET ObITb YMEHbLUEHO, YTOObI MoKa3aHusa He BbIXOAWIW 3a Npefesibl Anana3oHa U3MepeHus, ykasaHHble B
9KCMyaTaLMoHHOM AOKYMEeHTauuun.

3HayeHNss 06bEeMHON [0/M NOBEPOYHOTO KOMMOHEHTa B OCTasibHbIX MIC A0/KHbI 6bITb paBHOMEPHO
pacnpefenieHbl N0 BCEMY AManasoHy usMepeHwid. VcnbiTaHue Heob6XxoAyMO MOBTOPWUTb TPWXKAbI, CMEeCcu Mno-
JaBaTb B Nopsjke yBennyeHuss o6bemMHol A0M NOBEPOYHOr0 KOMMNOHEHTA.

5.4.3.3 HomuHasbHas ctaTnyeckas yHKUMs npeobpasoBaHus no ApyrMM onpegensieMbiM KOMMOHEeHTaM

[nsa rasoaHanM3aTopoB, OTHOCALLMXCA K 3neKTpoobopyaosaHuto rpynnel I, NpoBepsaoT HOMUHa/bHbIE
cTatmyeckne yHKUMM npeobpa3oBaHna UM NonpasoyHble KOIPMUUNEHTbI ANA APYTUX onpefenaeMblX KOM-
NMOHEHTOB, NpPUBEAEHHbIE U3TOTOBUTE/IEM B PYKOBOACTBE NO 3Kcniyatauuu. Llenesoil KOMMNOHEHT, ABASAOLWUIA-
CA TUMUYHbIM NPEeACTaBUTEeNeEM CEMEeNCTBa XMMUYECKU NOAO0GHbIX rOPHOUNX ra3oB, BbiGMPAKOT B COOTBETCTBUM
¢ 5.3.2. 3HayeHnss 06bEMHOIT AOMN Le1eBOro KomnoHeHTa B MNIC, N0 MeHbLUen Mepe, B TPEX PasHbIX TOoYKax
AnanasoHa U3MepeHuin Ao/MKHbI ObiTb PaBHOMEPHO pacnpenefieHbl no BCeMy Auanas3oHy U3MepeHuid.

CoOoTHOLWeEHNSA Mexay nokasaHusaMKW razoaHann3aTtopos (40 KOPPEKTUPOBKU C MUCMOJIb30BaHMeM nomnpa-
BOYHbIX KO3(h(PMLMEHTOB) 1 3HAYEHMEM 0GBLEMHOIN A0AM LLeNneBoro koMnoHeHTa B MIC gna kaxporo onpege-
NSIeMOro KOMNoHeHTa [0/MKHO 6biTb oT 0,4 go 2,0.

5.4.4 CtabunbHOCTb

MpumeyaHune — lpu aTNX NCNbITAHUAX AONYCKAETCA OCYLLECTBNATL NUTaHWE rasoaHasin3aTtopa OT BHeLWHero
NCTOYHUKa NUTaHuA.

5.4.4.1 KpaTtkoBpemeHHass cTabunbHOCTb

VcnbiTaHnsa npoBoAAT B TeyeHue 1 yaca npy WeCTUKpaTHOM nooyepeaHoW nojadve Ha rasoaHanusaTop
MrC B TeyeHne Tpex MUHYT, 3aTEM YMCTOro BO3AyXa B TEYEHME CEMU MUHYT. PUKCUPYIOT MoKasaHus rasoaHa-
NN3aTOPOB B KOHLE KaXAol nojaun yuctoro Bosgyxa u Mrc.

5.4.4.2 lonroBpemeHHasa CTabu/ibHOCTbL (TOMIbKO AN1A CTaLMOHapPHbIX W NepefBMKHbIX rasoaHannsaro-
pOB, OTHOCSALLUUXCA K 3/1eKTPo06opyA0BaHMIO rpynnbl 1)

VcnbiTaHns NpoBOAAT B UUCTOM BO3ZyXe HENpepbIBHO B TeueHue (28 + 1) gHeli. OavH pas B (7 = 1) aHei
Ha rasoaHanusatopbl nogatoT MIC B TeyeHme (480 + 10) MuHyT. MNMokasaHMA CHUMAKT neped nogaden Mrc,
nocne ycTaHOB/IEHUA nokasaHuii npu nogade MNIC u nepep npekpatieHmem nogaum Mrc.

Mo 3aBeplueHMU 4YeTbipex HeaeNb MNepexofaT K crefylolemy 3tany ucneiTaHuii. Ha rasoaHanusa-
TOP HenpepbIBHO NOAAT METaHOBO3A4YLUHYH CMecb ¢ 06beMHoi goneli metaHa (1,00 £ 0,05) % B TeyeHue
(120 + 1) yacoB. OAuH pa3 B CyTKM NPOBEPSIOT MOKa3aHus razoaHan3aTopoB Ha YACTOM BO3Ayxe M npu no-
pave Irc.

5.4.4.3 JonroBpemeHHas CTabunbHOCTb (TOMIbKO ANS1 NOPTaTUMBHbLIX (HOCMMbIX) razoaHan3aTtopos, OT-
HOCSILLMXCA K 3N1eKTPoobopyA0BaHUio rpynnbl 1)

VcnbiTaHns NpoBoAAT B YMCTOM Bo3Ayxe no (480 + 10) MUHYT B leHb eXe[HEeBHO B TeyeHue asajuartu
pabouvx gHei. ExefHeBHO Ha rasoaHanusaTopbl nogatoT MIC B TeyeHne ogHoro yaca (60 + 2) MuHyT. Mo-
KasaHus cHUMaloT nepef nogaderi MrC, nocne yctaHoBNeHUs nokasaHuii npu nogade MrC v nepen npekpa-
weHvem nogaum Mrc.

Mo 3aBepLUeHMM NepBOro atana MUCNbITaHWii, Ha4YMHaa co cnepyroLero paboyero AHA, nepexogsar K cne-
gyouiemy arany.

Ha rasoaHanunsatopbl NogatT MeTaHOBO3AYLHYK CMecb ¢ 06beMHON goneli metaHa (1,00 £ 0,05) % B
TeyeHue (480 + 2) MMHYT, NOCne Yero NoAalT HYNEBOI ras, (hUKCUPYIOT NOKa3aHUSA razoaHaIM3aTopoB npu no-
gade MIC v HyneBoro rasa. 3aremM rasoaHasin3aTopbl OTKHYAKT 1 OCTaBNAIOT Ha YACTOM BO34YyXE B TeyeHue
WwecTHaauaTh 4yacoB. ITOT LMK/ NOBTOPSAIOT Ha NPOTSHXKEHUN Cneayrlwmx YeTblpex pabounx gHen.

5.4.4.4 [lonroBpemeHHas CTabusibHOCTb (TOMIbKO A8 CTaLMOHapHbIX U NepeaBMXHbIX rasoaHanmsaro-
pOB, OTHOCALUUXCA K 3neKTpoobopynosaHuio rpynnbl 1)

VcnbiTaHns NpoOBOAAT B UACTOM BO3ZyXe HenpepbiBHO B TedeHue (63 + 1) gHeld. Ha BOCbMOli feHb KC-
nblTaHWii Ha BXxopf razoaHanunsatopos nogatT MNIC B TedeHne (480 + 10) muHyT. MokasaHUsA CHMMAKOT nepes
nogaven MNrc, nocne yctaHoBseHUs nokasaHuin npyu nogadve NrC n nepepq npekpawieHnem nogaum Mrc.

B koHUe kaxAablx cnepytowux (7 = 1) gHeil Ha BXog raszoaHanusatopoB nogatoT MIFC oo yctaHOBNEHUS
nokasaHwuii. MokasaHua cHUMalT nepeg nogadein MNIC, nocne yctaHOBNEeHUSA nokasaHvwii npu nogadve MIC un
nepep npekpawieHuem nogaum Mrc.

B Hauyasie 1 No OKOHYaHWM UCNbITAHUIA NPOBOAAT UCNbITaHME cornacHo 5.4.3.2.

5.4.4.5 flonroBpemeHHas cTabunbHOCTb (TOMIbKO A/ MOPTaTUMBHbLIX (HOCUMbIX) ra3oaHann3aTopos, OT-
HOCALLMXCA K 3N1eKTpoobopyaoBaHuio rpynnbl )

16



FOCT IEC 60079-29-1—2013

a3zoaHanu3aTopbl AO/MKHbI paboTaTb B UNCTOM BO34yxe HenpepbiBHO Mo (480 + 10) MUMHYT B TeyeHue
ABajuatn paboumx gHein. ExxegHeBHO Ha BX0f[, razoaHann3aTtopoB ogHOKpaTHO nogatoT MIC go yctaHoBAEHUS
nokasaHuii. NMokasaHua cHUMalT neped nogadeit MIC, nocne yctaHOBNEHUSA nokasaHuii npu nogadve MrC un
nepes npekpauweHuem nogauu Mrc.

5.4.5 MNpoBepka Noporos cpabartbiBaHWsi aBapuiiHOl cUrHanmMsauum

5.4.5.1 lMpoBepka nopora cpabaTbiBaHNS aBapUNHOW CUTHaNU3aUun NPy NOBbILIEHUW KOHLEHTpauun

[nsa raszoaHann3aTtopoB C peryivpyemMbiM NOporomM cpabatbiBaHWS ycTaHaB/MBAKOT MOPOr aBapuitHOWN
CuUrHanmsaumm, pasHblii 90 % cogepxaHusa onpegensemoro komnoHeHTta B MNIFC. Ecan nopor aBapuitHon cur-
HanM3auum He MOXeT ObiTb YCTAHOB/IEH PaBHbIM 3TOMY 3HAYEHUI0, ero ciiefyeT YCTaHOBUTb Kak MOXHO 6/inmxe
K 3TOW KOHUEeHTpauun. B aTom cnyvae, a Takke ANs razoaHann3artopoB ¢ (OMKCMPOBAaHHbLIM NOPOrom cpabdaThbl-
BaHus, obbemMHasa [ons onpegensemoro komnoHeHTa B MNIC gosmkHa 6biTb Ha 10 % Bblwe 3HaYeHUsA nopora
cpabaTbiBaHMsA aBapuiiHON CUrHanmM3aumn.

Ha Bx0f razoaHasiM3aTtopoB NoJarT nocnefoBaTelbHO YMCThI BO3A4yX, 3aTteM MIC go MomeHTa cpaba-
TbIBaHUA cUrHanm3aunn, Ho He 6osiee yaABOEHHOro BpemeHu t(90).

[ns razoaHanusatopa C HECKO/IbKMMY MOporaMu aBapuiHoli curHanusauum cnegyeTt npoBOAWTb UCHbI-
TaHus 4715 KaXaoro nopora.

5.4.5.2 MpoBepka nopora cpabatbiBaHWsi aBapUNHOWK CUTHaIN3aLUN Npu NOHWKEHUWN KOHLEHTpauum

[ns razoaHanv3aTtopoB C perynnpyembiM MOpPOroM cpabaTbiBaHUSA yCTaHaB/MBAlOT NOPOr aBapuiiHOW
CUTHanM3auuun, paBHblil 5 % AnanasoHa N3MepeHUii.

Ecnv nopor aBapuitHOli curHanmsaumm He MOXeT ObiTb YCTAHOB/EH paBHbIM 3TOMY 3HAYEHUIo, ero cne-
JyeT yCTaHOBUTb Kak MOXHO 6/imke K 3TOMY 3HayeHuto. B aTom crniyyae, a Takke A1 razoaHasM3aTopoB C
hMKCMpoBaHHbLIM NOPOroM cpabaTbiBaHUA, 06bEMHas [01a onpefenseMoro koMmnoHeHTa B MIFC gomkHa 6biTh
MeHbLUEe 3HaYeHWs nopora cpabaTbiBaHUSA aBapuitHOW curHanusaumm Ha 5 % ananasoHa M3MepeHuii.

Ha Bxopf razoaHann3aTtopoB nogakT nocnegosatesnibHo MIC, 3atemM YnCTbili BO34yX 4O MOMEHTa cpaba-
TbIBAHWA CUTHanM3aLuuu, HO He 6onee yaBoeHHOro spemeHu t(90).

[ns razoaHanusatopa C HECKO/IbKMMY MOporaMn aBapuiHoli curHanusaumm cnefyet npoBOAUTb UCHbI-
TaHuA 4718 KaXAoro nopora.

5.4.6 MNMpoBepka yCcTONYMBOCTU K MU3MEHEHUIO TEeMNepaTypbl

WcnbiTaHne npoBOAAT B KNIUMaTUYECKOW Kamepe, obecneuvBalolleil noggepaHue TemnepaTypbl € no-
rpelHocTbio He 6osee +2 °C. Korga rasoaHannsaTopbl (UM BbIHOCHbIE AaTymKku) AOCTUTaK0T TeMnepaTypsbl, yka-
3aHHOI B NPUMIOXEHNM A, Ha HIX NOC/eA0BaTeNlbHO NOJAT YACTLIN BO3AyX, a 3ateM MNIC. Temnepatypa nogasa-
eMbIX ra30BbIX CMecei fo/mkHa ObiTh paBHa TemnepaType cpefbl BHYTPW KIMMaTUYeckoin kamepbl. Temnepatypa
TOYKM POCbl YMCTOro Bosayxa u MNIrC gomkHa 6bITb HKE MUHMMAasIbHONM TeMnepaTypbl B KIMMAaTUYECKOn kamepe.

5.4.7 MpoBepKa yCTOMUYMBOCTU K N3MEHEHMIO aTMOCHEPHOro AaB/eHus

McnblTaHne nNpoBOAAT, MOMELLan rasoaHann3atopbl WM BbIHOCHbIE AaTyuku (BMecTe € nobyautesnem
pacxofa, ecnv OH NpefycMOTPeH) B UCMbITaTefIbHYIO Kamepy. B xapakTepuctukax kamepbl [O/DKHbI ObiTb
npefycMOTpeHbl napamMeTpbl U3MEHEHUS AaB/fieHMsa YucToro sodgyxa u MrC B guanasoHax, ykasaHHbIX B Npu-
noxeHun A. [aBneHue B Kamepe NoALepXnBaloT Ha yCTaHOBNEHHOM ypoBHe +0,5 klMa B TeueHne 5 MUHYT,
nocsie yero PUKCUPYIOT NokasaHUa nNpu nogaye 4McToro Bosgyxa, 3ateM — npu nogade MNrC. Masosble cmecu
cbpacbiBalOT BHYTPb Kamepbl.

5.4.8 MNMpoBepka yCTONYMBOCTU K MU3MEHEHUNIO B/I&XHOCTU aHanu3mpyemoin cpegpl

VicnbiTaHne NpoBOANUTCS MpU HOMWHaNbHOI TemnepaType 40 °C. asoaHanM3aTop BbIAEPXMBAKOT MNpu
Temnepatype (40 £ 2) °C go crabunusauum, nocsie 4ero perynvpyroT B COOTBETCTBUMU C UHCTPYKLUUAMU MPO-
n3sogutens [cMm. 4.4, nepeuncnenune b) n 4.4, nepeuncnenne d), 13)]. Ha Bxoa razoaHanusartopa B TeYeHue
(60 + 5) MMHYT nNoJatoT YNCTbIA BO34YX, YB/IAXHEHHbIA 00 3HAYEHUS OTHOCUTENbHOI BAaXHOCTM (20 £ 5) %.
3aTeM Ha Bxof rasoaHanumsaTopa nogatoT [IC, yBaXHEHHYH A0 3HAYeHWs OTHOCWUTE/IbHON BaXXHOCTU
(20 = 5) %, po ctabunusauuun. JaHHble onepauuy MNOBTOPSIOT MPU 3HAYEHUSAX OTHOCUTESIbHOW BA&XHOCTU
(50 £ 5) % un (90 = 5) %.

CogepxaHne NOBEPOYHOr0 KOMMOHEHTa B Npo6e Heo6XxoAMMO MNOoALEepPXUBATb MOCTOSAHHLIM WU BBO-
OVTb MONpaBKy K AeCTBUTENbHOMY 3HAYEHWIO0, yUnUTbiBalOLLY0 pa3baBneHne napamu Bofpl.

5.4.9 MNpoBepka yCTOWUYNBOCTU K N3MEHEHMNIO CKOPOCTM NOTOKa NpPO6bI

VicnblTaHne s razoaHann3aTopoB, OCHALLEHHbIX gaTynkamn ¢ audpy3moHHbIM 0T60POM NpPo6bI.

Ha rasoaHannsatopbl Uan BbIHOCHbIE AATUYMKM, MOMELLEHHbIE B a3pOAUHaAMUYECKYI0 YCTaHOBKY, nojakT
yncTblii Bo3ayx u Mrc.

[ns razoaHann3aTopoB, pa3mepbl KOTOPbIX HE MO3BOMAKT MPOBECTU UCMbITAHWSA B a3poAUHAMUYECKON
yCTaHOBKe, [ONyckaeTcs NPUMEHATb Apyrue cpeacTsa MUCNbiTaHWi, NO3BONSAOLWME cO3aaBaTb NOTOK.
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JaTtunk fomkeH 6biTb COPUEHTMPOBAH B COOTBETCTBUM C pekoMeHJaumsmu usrotosuTens. B cnydae
OTCYTCTBUS pekoMeHAauuin, Hanpumep, 475 NopTaTuBHbIX YCTPOWCTB, rasoaHanm3aTtop cnegyeT pacnonaratb
no 06bIMHOMY MOPSAAKY.

Mpy ncnonb3oBaHUM KINMaTUYECKON KaMepbl, adpoAMHaMUYeCcKOl YCTaHOBKU UNn APYrux CpeacTs, no-
3BOJIAOLLNX CO34aBaTb NOTOK, AAaTYMK HEOOXOAMMO COPUEHTUPOBATL MO OTHOLLEHWUIO K Hanpas/ieHUIo BO3A4YLL-
HOro MoToKa CrefylLmm 06pa3om:

1) no HanpaB/EeHNIO NOTOKa,;

2) NpoTMB HarnpaBfeHNs MNOTOKa,;

3) noA NpsiMbIM Yr/1I0M K HanpaBAeHWo MOoToKa.

Kaxgoe HanpaBneHue 3aaHo C NOrpeLlHoCTb0 £5°.

McnblTaHns NpoBOAAT Mpu ABYX MOCTOAHHbIX CKOpocTax notoka: (3 £ 0,3) m/c n (6 £ 0,6) m/c.

MpumeuyaHue — HanpaBfeHusi MOTOKa, KOTOPblE Ma/IOBEPOSITHLI HA NMPAKTUKE B CBA3U C KOHCTPYKLMei raso-
aHanusaropa Wiy ykasaHbl U3roTOBUTENIEM Kak HELoNyCTUMble, NPOBEPSATL He creayerT.

5.4.10 lMpoBepka yCTOMYMBOCTU rasoaHanM3aTtopoB C NPUHYAUTENbHON nogadvein npobbl K U3MeHeHuo
pacxoga

BnnaHue pacxoga unctoro sosgyxa u MNIFC npoBepAloT NyTemM ero U3MeHeHus:

1) OT HOMUHa/ILHOr 0 3HaYeHus pacxoga o 130 % HOMWHasIBHOIO 3HAYEeHNA pacxoda, ecin 3TO BO3MOXHO;

2) OT HOMUWHa/ILHOIo 3HayeHusa pacxoga Ao 110 % HOMWHa/IbHOTO 3HAYeHUsA pacxoga, Npu KOTOPOM ra-
30aHanim3aTop nogaeT CUrHas HeucnpasHOCTU, uan Ao 50 % HOMUHaILHOTO 3HAYEeHUs pacxofa, ec/v curHan
HencrnpaBHOCTN OTCYTCTBYET.

5.4.11 lNpoBepka BANAHNA NPOCTPAHCTBEHHOIO MOJIOXEHUS

5.4.11.1 TopTaTnBHbIE razoaHanM3aTops.l

Ha rasoaHanmsaTopbl NogatT 4yncTbiit Bo3ayx v MIC npu kaxgom paboyem nonoxeHuun. asoaHasmsa-
TOpbl NOBOpayYMBardT Ha 360° BOKPYr KaXXA0N M3 Tpex B3aMMHO NepneHAMKYyNspHbIX oceid. okasaHus cHuMa-
10T Yepe3 kaxable 90°.

5.4.11.2 CTtaunoHapHble 1 nepensukHble razoaHann3aTopsbl

Ha gaTuvkn nnmn rasoaHanu3atopbl C UHTErpasibHbIMU AaTyMkaMuy nofaloT YncTelii Bo3gyx u MNIC B npe-
Jenax rpaHvl, NpoCTPaHCTBEHHOIO MOJIOXEHUS, YKa3aHHbIX U3rOTOBUTESIEM, HO HE MeHee yem Ha yron +15°
OT paboyero nosIoXeHus.

5.4.12 VcnbiTaHuAa Ha BO3geicTBMe BMbpaunn

5.4.12.1 WcnbiTatenbHblii CTEHA,

CTeHp ANs ncnbiTaHUn Ha BMGpauunio Ao/mkeH 6biTb 060pyAoBaH BUOPALMOHHLIM CTOMIOM, CNOCOGHbLIM
co3faBaTbh BMOpaUUI0 C M3MEHSIOLECs YacToTOM W NepeMeHHO-MOCTOAHHON aMNAuTyaol cMmeLeHns (um
YCKOPEHUS) B COOTBETCTBMM C TpeboBaHuammM IEC 60068-2-6 1 cnegyowmx npoueayp, npu 3akpenneHumn mc-
neiTyeMoro npuéopa B paboyem MosIoxeHUN.

5.4.12.2 Mpoueaypbl UCNbITAHWUIA

McnbiTaHna nposoasatcsa B cootseTcTBum ¢ IEC 60068-2-6.

[a3oaHanM3aTopbl BKIKOYAKOT, 3aKpPenasioT Ha BUMOPaUWOHHOM CToNe U NoABepralT BO3AENCTBUIO BU-
6pauun nocnefoBatenbHO B KaXA0W M3 TpeX B3aUMHO neprneHanKynsapHbIX NIOCKOCTENR.

3HauyeHune nopora cpabaTbiBaHWA aBapuiiHOW CUrHanM3aLuMu BO BPEMS WUCMbITAHWIA HE JO/KHO MpeBbl-
wartb 20 % puanasoHa N3MepeHus.

Mepen ucnbiTaHWEM K MO €ro OKOHYaHWM Ha rasoaHasmM3aTopbl NocnefoBaTesibHO NOAAIT YNCTbIN BO3-
nyx n nrc.

aszoaHanusaTopbl 3aKpennsaT Ha BUOpPaALUMOHHOM CTO/Ee CNOCOOOM, KOTOPbIA NpeaycMOTpeH ANs IKe-
nayaraumm, UCMNosb3ys A5 3TOro obble ynpyrme cpefctBa KpenseHus, Hecylme uinm 3aXkKMMHble NpuUcnoco-
611eHns, NocTaBNseMble B KOMMNJIEKTE C razoaHaimsatopamu.

a3oaHann3aTopbl MoABepratwT BO3AENCTBMIO BMOpauuy B 3aaHHOM AMana3oHe 4acToT Mpu yCTaHOB-
NIEHHOM CMeLLeHUN UM YyCTaHOB/IEHHON NOCTOSIHHOM aMniuTyfe YCKOpeHUs B TeveHue 14 B Kaxaoh un3 Tpex
B3aMMHO NeprneHAnKYNApHbIX NockocTell. CKOPOCTb U3MEHEHUSA 4acTOTbl He Ao/MKHA npeBbiwaTh 10 Mu/MuH.

5.4.12.2.1 TMpouenypa 1

[ns nopTatvBHbIX (HOCUMbIX) U NEPEeABUXHbIX ra30aHa/IM3aToOpOB, BbIHOCHbLIX A4aTYMKOB 1 6/10KOB, HEMo-
CPefiCTBEHHO NPUCOEANHEHHbIX K AaT4uKy, napameTpbl UCMbITATENIBHOIO pexmnma AO/DKHbI 6bITb CrieAyoLWUMNn:

-ananasoH yactot ot 10 go 31,5 'y, amnauntyga cMmewenuna 0,5 mm (yaBoeHHaa amnantyga 1,0 mwm);

-AnanasoH 4vactoT ot 31,5 go 150 Iy, amnnutyga yckopeHus 19,6 m/c2.
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5.4.12.2.2 Tpouepypa 2

[nsa 6noKoB ynpasneHus, ycTaHaB/MBaEMbIX OTAE/IbHO OT AAaTYMKOB, napameTpbl UCMNbITaTeNbHOIo pe-
XUMa LOMKHbI BbITb CrefyoWwmMu:

-ananasoH vactot ot 10 go 31,5 'y, amnautyga cmewenus 0,5 mm (yaBoeHHas amnautyga 1,0 mwm);

- AnanasoH yactot ot 31,5 go 100 'y, amnauTtyga yckopeHusa 19,6 m/c2.

5.4.13 WcnbiTaHne Ha BO3AeicTBME yAapoB Mpv CBOOGOAHOM MafeHun AnAs nopTaTtuBHbIX (HOCUMBbIX) W
NnepeHoCHbLIX rasoaHannM3aTopos

[JaHHOMY mucnbiTaHWO MoABepraloT TOSIbKO MOPTaTUBHbIE ra3oaHaIM3aTopbl M BbIHOCHbIE AATUYMKU CTa-
LUMOHapHbIX razoaHann3aTopoB. Ecnv usrotoButenb pekomeHayeT, 4Tobbl razoaHann3aTop npu akcnayaraumm
Haxoguncsa B pyTnsape, TO razoaHann3aTop UCNbITbIBAOT B dhyTaspe.

MpumeyvyaHune — Ecnn otaencHole 6710KM CTayunoHapHOro rasoaHanmsaropa, B COOTBETCTBUM C PyKOBOACTBOM
no akcnayatayun, MOXXHO UCNO/1Ib30BaTb Kak NopTaTuBHbIE UK NMepeHOoCHble rasoaHam3aTopbl, TO 3TN 6710KM nogseprarwT
TaKoOMYy Xe UCNbITaHNIO.

Mepen ucnbiTaHMEM U MO ero OKOHYaHUW Ha rasoaHanm3aTopbl nNocsefoBaTesibHO NOAAKT YUCTbIA BO3-
ayx n Mrc.

Bk/loUYeHHbIE NOpPTaTVBHbIE ra3oaHann3aTopbl POHSAIOT € BbICOThI (1 + 0,1) MeTp Ha 6ETOHHYI MOBEPXHOCTb.

lMepeHocHble ra3oaHasM3aTopbl Maccoli MeHee 5 KI POHST B BbIK/IKOYEHHOM COCTOSIHUW C BbICOTbI
(0,3 + 0,03) meTpa Ha 6ETOHHY NMOBEPXHOCTb.

lMepeHocHble razoaHann3aTopbl Maccoli He MeHee 5 KI POHSAOT B BbIK/IHOYEHHOM COCTOSIHUM C BbICOTbI
(0,1 + 0,01) meTpa Ha G6ETOHHYIO NMOBEPXHOCTb.

VcnbiTaHve, ykasaHHOe Bbllwe, c/iedyeT NpoBOAUTL TPY pasa, NpuYemM MnopTaTuMBHbIE rasoaHann3atopbl
cnefyeTt POHATb KaXAbl pa3 nog pasHbIMU yriiaMu, a nepeHocHble npu cbpacbiBaHUN OOMKHbI 6biTb OpUEH-
TMpOBaHbI TaK, Kak OHM 06bIYHO MEepPeHOoCcATCS.

a3oaHanM3aTopbl CYMTAIOTCA He NpolealnuMu UcnbiTaHue, ecny nocne ucnbiTaHus HabnwgaeTca oT-
Ka3 ogHON u3 pyHKUWA (Hanpumep, cpabaTbiBaHUSA CuUrHanmsaumu, paboTbl Hacoca, YCTPOWCTB ynpaB/eHus
NN NHAMKaLmm).

B xofe npoBefeHnNs UCMbITAHWUA He OO/HKHO NMPOVCXOANTL CaAMOMPOU3BOJIbHOE BK/IIOYEHWE WU BbIK/IIO-
YeHne rasoaHasiM3aTopos.

5.4.14 OnpepeneHve BpeMeHun nporpesa

Mopor cpabaTbiBaHUS aBapuiiHOW CUTHaNM3aumm yctaHasnnsearoT paBHbiM 20 % ananasoHa usmepeHuii.

a3oaHanM3atopbl B BbIK/IIOYEHHOM COCTOSIHUM BbIAEPXMBAIOT 24 yaca B YACTOM BO3Ayxe, 3aTeM BK/IIO-
yalT 1 ONpefesisaT BpeMsa nporpesa.

a3zoaHanun3aTopbl, OTHOCALLMECH K 3/IEKTPO060PYAOBaHUIO Tpynnbl |, AONOAHUTENBHO BbIAEPXMBAIOT B
YNCTOM BO3JyXe elle B TeyeHue 24 yacoB, Nocne 4yero nojalT Ha raszoaHanusatopsl MNIC B TeyeHne 5 MUHYT,
3aTem rasoaHanM3atopbl BK/IHOYAKT U ONPefenialoT BpemMs Nnporpesa.

Ecnn Bo Bpemsa 3anycka rasoaHanv3aTopbl 3anpalinsBaloT MpoBefeHne HacTpoek, crefyeTt BblbupaTb
onuui «Het».

5.4.15 OnpegeneHne BPEMEHN YCTAHOBJIEHMSA MOKa3aHWi

[a3oaHanuM3aTopbl BKIOYAKOT B YACTOM BO34yXe M MO UCTEYEHUN BPEMEHU, PaBHOTO, N0 MeHbLUeli Mepe,
YABOEHHOMY BpPeMeHMV Mporpesa, onpenesieHHoro B COOTBETCTBUM C 5.4.14, He BbIK/IOYas, NoABeprarT BO3-
OEeNncTBNI0 cKavykoobpasHoro nepexoga m3 ynuctoro sosgyxa B MNIFC n u3 MrcC B uncTbiii Bo3gyx. O6opyaoBaHmne
ana nogaum MNIC onvcaHo B NpunoxeHun B.

OnpegensaoT Bpems ycTaHoBAeHUsA nokasaHuii t(50) u t(90) npu nosbiWeHMM KoHUeHTpauun u t(50) u
t(10) — npv YMEHbLIEHUN KOHLEHTpauuu.

Bpemsi ycTaHOBNEHNs MoKasaHWii onpefensiioT A8 ra3oaHanm3aTopoB B COCTOSIHUM NocTaBku 6e3 fo-
NOSTHUTENbHbIX (Heoba3aTesnbHbIX) NPUHAANEXHOCTEN, HanpyMep Takux, kak MpucnocobneHus Ans 3awmTbl OT
aTMochepHbIX BO34ENCTBUIA.

[nsa oTaenbHO noctaBAseMoro yctpoiictea otéopa npobbl HEO6X0AUMO onpeaesiTb BpeMs TpaHCnopT-
HOro 3anasgbiBaHus. OHO He A0/HKHO npeBbiwaTh 3 ¢/M 06Lei AMHbI NPO600TOOPHOro 30HAA Y IHUK TpaHC-
NOPTUPOBAHUSA, €C/IM U3rOTOBUTE/IEM B 3KCM/IyaTalMOHHOW AOKYMEHTaLMM He yKa3aHo Apyroe 3HayeHue.

5.4.16 MpoBepKa yCTOMUYMBOCTM K BO3AENCTBUIO ra30BOI Neperpysku

[JaHHoe TpeboBaHVe NPUMEHAIT K razoaHanusatopam C BEPXHUM MpefesioM MU3MepeHuss 06beMHOo
ponn meHee 100 %.

azoaHanmn3atopbl WK BbIHOCHbIE AATUYNKMA CTAUMOHAPHbLIX AW NepeaBUXHbIX ra3oaHann3aTopos [01XK-
Hbl ObITb UCMbITaHbI B cooTBeTCTBUM € 5.4.18.1 nnm ¢ 5.4.18.2 ¢ npuMeHeHnem obopyaoBaHus, obecneymsato-
LLero ckauykoobpasHoe M3MeHeHMe KOHUEeHTpauuu rasa, Hanpumep, kak onncaHo B NpuaoxeHun b
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Ecnun cogepxaHue onpefenseMoro KOMMNOHEHTa MpeBblllaeT BEPXHU npeden auanasoHa M3mMepeHus,
nokasaHusi rasoaHanusaTopa A0/MKHbI COOTBETCTBOBATbL BEPXHEMY Npeeny Anana3oHa UsMepeHuii u gosmkHa
BKNIOYATLCA aBapuitHaa curHanmnsaums. MNpu Hannuum LMdpoBOro MHAUKATOpa Ha HeM Ao/HKHa 0To6paxaTbes
MHbopMauns 0 TOM, YTO coepXaHue onpeaeniseMoro KOMNOHEHTa NnpeBbillaeT BEPXHUI npegen guanasoHa
N3MepeHus.

ABapwuiiHasa curHanusaunsa fomkHa ObiTb BKIOUEHa Mpy N06bIX NokasaTensx cogepxaHusa onpepensie-
MOro KOMMNOHEHTa, NpeBbIAaWNX BEPXHUA Npeaen AnanasoHa udMepeHus. Ecnv B rasoaHanumsaTopax npu-
CYTCTBYET caMOb6N0K/pyoLWasaca curHanusauus, ee paboty Heo6xo4MMO KOHTPOIMPOBATL BO BpeMs U nocne
BO3€eliCTBUS BbICOKMX KOHLUEHTpauuii rasa.

[a3oaHanM3aTopbl UM BbIHOCHbIE AaTyMKM MOABepralT BO3AEWCTBMIO CkaykoobpasHoro nepexoga us
ynctoro Bosgyxa B NIC c o6beMHol goneitn roproyvero rasa 100 %. Ha rasoaHanmsatopbl nocnegoBatesibHO
nogarT YncTblit Bo3ayx, NMIC ¢ o6bemHol goneii roptodero rasa 100 % B TeueHme (180 + 5) cekyHA, YUCTbIl
BO34yX — B TeueHue (20 + 2) muHyT 1 3aTem [MIrC.

5.4.17 MNpoBepka BpeMeHN paboTbl OT akKyMynsiTOpHOIT BaTapen

5.4.17.1 Pa3psg akkymynsaTopHoli 6aTapem

a3oaHanM3aTopbl C MOMIHOCTLIO 3aPSHKEHHBIMY Nepes HauyaloM UCTbITAHWIA akKyMyaTOpHbIMU 6aTape-
AMW JOMKHbI paboTaTb B YNCTOM BO3AyXe NPV MakCUMasibHOW Harpyske, yunTbiBas KOAMYECTBO U TUM AaTuu-
KOB, B TeYeHue:

a) (480 + 5) MMHYT NpU HaNUuMM AOCTYMHOrO NONb30BaTE/0 NepekyaTens BK/I./BbIK.;

b) (600 + 5) MMHYT NpU OTCYTCTBUM TakKoro nepekntoyarens;

c) 6onee NPoOAO/HKUTE/IbBHOE BPEMS, YKazaHHOe M3roTOoBUTEsIEM.

B Hauane 1 No OKOHYaHMU yKa3aHHOT0 BPEMEHW Ha rasoaHanmM3aTopbl NogarT umcTellii Bo3gyx u MIC.

5.4.17.2 PaboTa npv HN3KOM ypOBHe 3apsja

a3oaHanmnsatopbl O0/HKHbI NMPOA0/AXaTb pabotaTe B TeyeHWe 10 MUHYT nocne MnosiB/IeHUs curHana o
paspsge 6artapen. 3ateMm Ha rasoaHanusatopbl nogatoT MNrcC.

MpuMedyaHune — Bcayyasx, Korga HeT BO3MOXHOCTW OCTaB/ATb ra3oaHanM3aTopbl BKIOUEHHLIMU HENPEPLIBHO
(Hanpumep, Npy OTK/IOYEHWUU YCTPONCTB HA HOYb), MPOBEPKY paboThl NPK HU3KOM YPOBHE 3apsfa MOXHO MPOBECTU Moc/ie
NOBTOPHOTO BK/IOUEHNSI.

5.4.18 lMpoBepka BANAHUA U3MEHEHUA HANPSXEHUA NUTaHUA

VcnbiTaHns NpoBOAAT NPU HOPMasbHbIX YCnoBuaxX (cMm. 5.3). MNpoBoaaT rpagynmpoBKy ra3oaHann3aTtopos
MPU HOMUHASIbHBIX HAMPSXXEHNN 1 HacToTe NUTAIOLLEro HanpsxeHus. VcnbliTaHns rasoaHain3aTtopos C BbIHOC-
HbIMW AaTynukaMmy NpPoBOAAT NPU MakKCMMasbHOM Y MUHUMAaNbHOM CONPOTUB/IEHUN COEANHUTENBHOTO Kabens.
3aTem rasoaHanmsaTopbl NoABepratT criefyoWwmuM UCNbITaHUAM.

MpoBepsoT nokKasaHWa rasoaHann3aTtopos Mnpu nogade rpagynmposoyHoil MIFC npu BenuumHax nutato-
lero HanpskeHua 115 % n 80 % HOMUWHaILHOIO 3HAYEHUA HaMNPAXEeHUA NUTaHus.

Ecnn nsrotoButens rasoaHann3atopoB ycTaHaB/AWBaET AManasoH U3MEHEHUS HanpsXeHWs UCTOYHMKa
NMUTaHUSA, OT/INYHBIA OT YKa3aHHOro, ra3oaHannm3artop cnefyeTt UCMbITbIBATL NPU BEPXHEM W HUXKHEM 3HAYEHU-
AX HanpsXXeHUs nNuTaHusa, ykasaHHbIX U3roToBuUTeeM.

MpoBepKy BbIXOAHbIX (YHKUUIA cnegyeT NPOBOANTL NPU MVHUMA/IbHOM HAaMpPsHKEHWU MUTaHUA U Makcu-
MaUTIbHbIX pPeXunmMax Harpysku.

MpumeyaHusa

1 B TOM ync/ie NPOBOAST UCMbITAHUSA aHaI0rOBbIX BbIXOAHbLIX CUTHA/IOB NPU MaKCUMasibHOW Harpyske u Makcumasnb-
HOM TOKe.

2 B TOM uncne npoBOAAT UCMbITAHUA, NOKasblBaloLme, 4To pene MoryT cpabaTbiBaTtb NpY MUHUMa/IbHOM Hanpsxe-
HUW NUTaHuA.

5.4.19 lpoBepka BAMAHUA Npo60OTOOPHOrO 30HAA

Ecnn ans razoaHanmsartopa npeaycMoTpeH nNpo60oTOOpHbIA 30HA, CHavyanla Ha BXOJ rasoaHasiv3atopa
6e3 30H4a nocnefosartesibHO NOAAT YMCTbI BO3Ayx U MI'C, hmKcMpyroT nokasaHus. 3atem K razoaHanvsa-
TOpy NPUCOEAUHSIIOT MPO6G00TOOPHLIA 30HA, U MOBTOPSKOT UCMbITAHKE.

5.4.20 fononHutenbHble TPe6OBaHUA K TEXHUYECKUM XapakTepuctukam npu He61aronpuATHbIX YC0BU-
AX OKpyXatoLen cpegpl

5.4.20.1 O6wue nonoxeHus

Llenbto AaHHOTO NyHKTa SIBASIETCS NMpOBepKa CTeNeHel 3aluTbl ra3oaHann3aTopos. [poBepka cTeneHei
3awmTbl ¢ kKogom IPxx B cootBeTcTBUM € IEC 60529 He cBA3aHa ¢ TpeboBaHMAMM B OTHOLLEHUM 31eKTpobeso-
NacHoCTW.
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MpnmeyaHune — B akcnayatayuMoHHOW AOKYMeHTauuu NpUBOAMTCS MHpopMaums o TpebGoBaHMWsX No 3a-
LWMTEe OT NPOHUKHOBEHWSA MPUMEHUTE/IbHO K SNEKTPUYECKO 6€30MacHOCTU W/MAKM 3KCMyaTauuoHHbIM XapaKkTepucTukam
[cm. 4.4 nepeuncneHune q)].

VcnbitaHna 5.4.20.2 n 5.4.20.3 BbINOJIHAKOTCA C rasoaHasMsaTtopamum B COCTOAHMM mocTasku. lMpuHan-
NEeXHOCTU, HeobxoanMble AN BbINOHEHNA TPEOOBAHWUI, BKIKOYEHbI B METOAUKY UCMbITaHUi (cM. 5.2.2).

5.4.20.2 lNMpoBepka yCcTORYMBOCTU ra3zoaHan3aTopoB K BO3AENCTBUIO Mbln

a3oaHanusaTopbl, NpegHasHayeHHble A7 UCMNOoNb30BaHWA B YCNOBUAX MOBbLIWEHHOTO coAepXXaHus
nbin 1P5x nnn 1P6X ncnbITbIBAOTCS B Mbl/1EBOI Kamepe B cooTBeTcTBMM € IEC 60529.

azoaHanmn3aTopbl UCMbLITLIBAOTCA B MOJIOXEHUN, PEKOMeHAyeMOM u3rotosutesnemM. Ecnn pekomeHpa-
LMW OTCYTCTBYIOT, Hanpumep, A1 NOpPTaTMBHbLIX ra3oaHanM3aTopoB, 060pyAoBaHue pacnosaraeTca B 06bly-
HOM MOJIOXEHUMN.

Ha raszoaHanusatopbl, yCTON4YMBbIE K BO3AENCTBUIO MblW, B XOAE WUCMbITAHUS NogaeTcs YMCTbI BO34YX
n Mrc. NMogava rasa w3 cpefbl Ha AaT4MK JO/MKHA OCYLEeCTBNATLCA Kak Npu HOpMasbHOM akcnnyaTauuum. Mo-
Java rasa [o v nocsie BO3AeNCTBUSA Nbl/IM OCYLLECTBASETCA TakuM Xe 06pas3oM M C UCMOSIb30BAHUEM TeX Xe
napamMmeTpos.

[o npoBefeHnAa ncnbITaHUS Ha rasoaHasM3aTopbl NoAaeTcs YUCTbIA BO3AyX, a 3atem IMIC. dukcupyeTcsa
BPEMS YCTaHOB/EHNSA nokasaHuin t(90).

VcnbiTaHne npoBoANTCA NPU HOPMasibHOWM 3KCMyaTauMm razoaHann3aTopoB B COOTBETCTBUM CO cTene-
HbtO 3aLnTbl 1P5x cornacHo IEC 60529.

MpumMmeyaHune — MeTog ucnbiTaHma no 1P5x npumeHsieTca gnsa cteneHelt 3awnutbl 1P5X 1 1P6X, MOCKO/bKY
rasoaHanuTnyeckne Aatymky KOHTPOAMUPYIOT BO3AYLUHYIO Cpefy B HOPMasibHbIX YC/I0BUSAX IKCMIyaTauun.

Mo OKOHYaHWK UCNbITAHWSA ras3oaHann3aTopbl akKypaTHO W3BMEKAlTCA M3 NblNEBON kamepbl. OuunuiaTb
yCTpoOlicTBa 3anpeLyeHo. Ha razoaHanusaTopbl NogaeTcst YUCTbIA BO3ayX, a 3atem MNIC 6e3 yaaneHus nbiiu.
dukcupyeTcs BpeMs yCTaHOBNEHNS nokasaHuid t(90).

[a3zoaHann3atop cuMTaeTca He NpoweaWwmnM UCMbITaHue, ecniv Mo ero OKoOHYaHuy cpabaTbiBaeT CUrHasl
0 HeucnpaBHOCTK (6710KMPOBKaA /lyya, HapyleHme paboTbl Hacoca).

5.4.20.3 lNMpoBepka yCTOMRYMBOCTM ra3oaHa/M3aToOPOB K BO3AENCTBMIO BOAbI

a3oaHanusaTopbl, NpefHa3Ha4YeHHble 471 UCNONb30BaHUA Mpy BO3AENCTBUM KanesbHOlW Bnaru, ucnbl-
TbiBaloTCA B cooTBeTCcTBUM € IEC 60529.

a3oaHanM3aTopbl UCMbLITLIBAIOTCA B MOJIOXKEHUN, PEKOMEHAYeMOM u3rotosutenem. Ecim pekomeHpa-
UMW OTCYTCTBYIOT, Hanpumep, A1 NOPTaTMBHbLIX ra3oaHanM3aTopoB, 060pyAoBaHue pacnosiaraeTca B 06bly-
HOM MOJIOXEHNUMN.

Ha rasoaHanusaTopbl, yCTONYMBbIE K BO3AENCTBUIO BOAbl, B XO4€ WCMbITAHUS MOAAETCHA YUCTbIA BO3AYX
n Mrc. Mogaya rasa u3 cpegbl Ha AaTuMK 4O/DKHA OCYLLECTBAATLCA KakK Mpy HOpManbHON akcnayaTauun. Mo-
[Jaya rasa o 1 nocne BO3AENCTBUA BOAbl OCYLLECTB/SIETCA TakuM Xe 06pasoM U C UCMO/Ib30BAHNEM TEX Xe
napamMmeTpoB.

[o npoBefeHnsa UCNbITaHUS Ha rasoaHasM3aTopbl NOAAETCA YUCTbIA BO3AyX, a 3atem IMIC. dukcupyeTcs
BPEMS yCTaHOBNEHNS nokasaHuii t(90).

WcnbiTaHne NpoBOAUTCA MpW HOPMA/IbHOWM 3KcnyaTauuu razoaHanu3aTtopoB B COOTBETCTBUM C 3asB-
NEHHOIH cTeneHbto 3aWuTbl OT Bnaru cornacHo IEC 60529.

Mo OKOHYaHUKU MCNbITaHWSA ra3oaHaM3aTopbl akKypaTHO M3BJIEKAKTCHA U3 UCMbITATE/IbHOW YCTAaHOBKM.
YpaneHne Bnaru 3anpelieHo. Ha rasoaHanmsaTopbl nogaeTcs 4McTbili Bo3gyx, a 3atem [MIC. dukcmpyeTcs
BpeMs yCcTaHOBNEHNS nokasaHuii t(90).

[a3oaHanM3aTop cuMTaeTcs He MpoweawnM UCnbiTaHue, ecnn No ero OKOHYaHuu cpabaTbiBaeT CUrHa
0 HeucnpaBHOCTU (6/10KMPOBKA /lyva, HapyLleHne paboTbl Hacoca).

5.4.21 MpoBepka yCTOMUYMBOCTM razoaHasiM3aTOPOB K BO3AENCTBUIO BELLECTB, OTPaABAAKLWMNX AaTUNKK,
N HeonpegensiemblX KOMNOHEHTOB
5.4.21.1 BosgeiicTBue BeLecTB, OTPaBASILNX AATUMKM (TONBKO A5 ra30aHaIn3aTopoB C kaTanutuye-

CKMW 1 MONYNPOBOAHNKOBLIMU AATUMKaMU, OTHOCSLLMXCS K 3/1EKTPO060OpyAOBaHM0 rpynnbl )
Ha raszoaHanim3aTopbl HENPepbIBHOMO AeNCTBUSA NOAAIT METAHOBO3YLLHYI0 CMECh C coAepaHneMm obbeMm-
HbIX gonei metaHa (1,0 £ 0,05) % u rekcameTungucunokcaHa (10 = 1) « 10-6 B TeueHne (400 = 20) m10_6 MUHYT.
OnpefeneHHble BelLlecTBa, NPUCYTCTBYHLUME B MPOMbILL/IEHHbIX Cpefax, MOryT MpMBECTU K «OTpaB-
NIeHNI0» aTUMKOB, a Takke K ApYruM HexenaTeslbHbIM BO34eNCTBUAM, KOTOpble MOryT Okas3aTb BMUSHUE Ha
YyBCTBUTENIbHOCTb AaT4MKOB.
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MpumeyvyaHune — Ecnv n3rotoBuTeNb 3asB/seT O NOBbILLIEHHON YCTONYMBOCTI rasoaHanmnsaTopa K oTpasnsto-
WM BelecTBaM, METOAMKA UCMbITaHWA, MpUMeHsieMas AN NOATBEPXAEHNA 3TWX 3aABMEHWIA, MOXeT 6bITb cornacoBaHa
Mexay noTpebutenem, U3roToBUTENEM M UCMbITAaTENbHON nabopaTopueid. BewecTBa, oTpaBnswoLme gaTinkn, n nx Baus-
HMe Ha paboTy gaTyunkoB onucaHbl B IEC 60079-29-2.

5.4.21.2 TlpoBepka BAUAHUA HeonpeaensieMbiX KOMMNOHEHTOB

Ha rasoaHanusaTopbl nocsefoBaTesibHO NoJalT C/eAyLine ra3oBble CMECH:

a) [lns razoaHann3aTopoB, OTHOCALLMXCS K 3/1EKTPOO6OPYAOBAHMIO TPYNMbl |, ¢ BEPXHUM Mpeaesiom us-
MepeHuii ¢ 06beMHOIT gonein meTaHa He 6onee 5 %:

1) o6bemHasn gons metaHa B MNIC n kucnopoa ¢ o6beMHoin gonein 13 % B a3oTe;

2) obbemHas gonsa metaHa B INI'C un yrnekucnoblii ra3 ¢ 06beMHoin gonein 5 % B Bo3ayxe;

3) o6bemHasn gonsa metaHa B INIMC 1 3TaH ¢ 06beMHoONM goneii 0,075 % B BO3ayXxe.

b) NS razoaHanM3aTopoB, OTHOCALLMXCA K 3N1eKTPoo6opyAoBaHMio rpynnbl |, ¢ BEPXHUM npegenom ms-
MepeHwuii ¢ 06beMHoIt gonein metaHa go 100 %:

1) meTaH ¢ 06beMHoOI gonei 50 % meTaHa M KWCopo4 ¢ 06bEMHON gonein 6,5 % B asoTe;

2) meTaH ¢ 06beMHo goneii 50 % mMeTaHa W yrnekucsblid ras3 ¢ 06bemHon gonei 5 % B a30Te;

3) meTaH ¢ 06beMHoi goneii 50 % mMeTaHa ¥ aTaH C 06bEMHOI goneit 2,5 % B asoTe.

[a30Bble cMecy MOryT 6blTb NPUrOTOBMEHbI NIOOLIM NPYEM/IEMbIM METOAOM. [onyCcTUMblE OTK/IOHEHMWS
0O6BbEMHOV [0/IM KaXA0r0 KOMMNOHEHTA OT HOMWHA/IbHOTO 3HAYeHWs1 A0/DKHbI 6bITb B npefenax +10 % HoMM-
Ha/IbHO KOHLeHTpauuu.

3HaueHue 06BEMHON J0MN KaXA0ro KOMMNOHEHTA B CMECU A0/HKHO ObiTb OnpeAesieHo ¢ OTHOCUTESIbHOW
paclIMpeHHON HeonpeaeneHHOCTbI0 He 6onee +2 %.

5.4.22 TpoBepka yCTORUYNBOCTU K 3N1EKTPOMArHUTHbIM NMOMexam

FazoaHanmMsaTopbl, BKIOYAA AaTUMKM U JIMHUW CBSI3U, HEOOXOAMMO WCMbITbIBATb Ha MOMEX0YCTOon4u-
BOCTb B cooTBeTcTBMM C IEC 61326-1, Tabnuuya 2.

MpumeyaHne — B KOHKPETHbIX CNyyasax Uan B COOTBETCTBUN C MECTHbIMU HOPMATUBHbLIMW akTaMn MOXET Mo-
TpeﬁOBaTbCﬂ 60/blUasi CTeneHb XXeCTKOCTU UCMbITaHNS.

3HauyeHne nopora cpabartbiBaHWUA aBapuUHOW curHanmsauuy NpyM UCnbITaHUSX yCTaHaBMBAlOT He 6onee
20 % gnanasoHa u3MepeHus. VicnbiTaHWe NPoBOAAT B YACTOM BO3ZyXe.

B xofe BTOpOi YacTu UCNbITaHUS Ha razoaHanusatopbl nogatoT MIC. YcTaHaBNMBalOT 3Ha4YeHme nopora
cpabaTbiBaHMA aBapuiiHON cuUrHanuMsauuy Huxe 3HaveHuss obbemMHoin gonu MIC ¢ yy4eToM AOMYCTUMBbIX OT-
K/IOHEHW, KaK yka3aHo B NpUIoXeHnn A.

Mpn ncnbITaHNAX MHOTOKaHasIbHbIX ra3oaHasim3aTopoB MCMbITLIBAKOTCA BCE BXOAsLLME B VX cOCTas Aar-
YMKW.

Mpu akcnayaTauun ra3oaHanm3aTopoB C BbIHOCHBIMU AaTUMKaMu, B KOTOPbIX 610K ynpasBieHus npegHa-
3Ha4YeH A9 MOHTaxa B 0O6OLleli CToiKe, Takoli 610K ynpaBneHus UCNbITbIBAOT B NOCTABASEMON U3roToBUTE-
nem ob6osnouke.

PyKoBOACTBO MO 3KcnjyartauuvM LO/HKHO MHADOPMUpPOBAaTb NOTPebuTens, 4to 6/10K ynpaB/ieHna Takux
rasoaHanM3aTopoB [O/DKEH HAXOAMTLCA B 060/104Ke, YTOObI U3bexartb HebNaronpuATHbLIX 3IEKTPOMArHUTHbIX
BO3/ENCTBUIA.

5.4.23 KomnnekT cpefcTB MeTposiornyeckoro obecneyeHus

Ecnv BMecTe c razoaHasiM3aTopoM MOCTaB/SeTCA KOMMEKT CPeAcTB MEeTpo1ornyeckoro obecneveHus,
NnpoBoOAAT criefyloliee UcnbiTaHue:

a) noJalT Ha BXO, rasoaHanmsatopa YWCTbIi BO34yX M ra3oBY0 CMeCb, NOYYEHHYIO C MOMOLLbI KOM-
naekTa cpefcts METPO/IOrMYeckoro obecrneyvyeHuns, B COOTBETCTBUMN C PYKOBOACTBOM MO 3KCNyaTaumnu;

b) NofalT Ha BX0A rasoaHanmsaTopa YMCTblii BO3ayx v MIC kak Npy HOpMasibHOM akcnyaTauuu.

MpumeyaHune — Bo3MoXHO NoTpebyeTcsi NPOBECTU UCMbITAHUS METOAA Hadvana u3MepeHuit n MeToga nogauu
rasa.

5.4.24 T1poBepka rasoaHaM3aTopoB C NPOrpamMMHbIM yrpaB/ieHNEM
®PYHKUMOHMPOBaHUE ra3oaHanM3aTopoB C MporpaMMHbIM yrpaBfieHMeM OnpenensioT U UCMbITbIBAKT B
cooTBeTCcTBUM C 4.2.9.

MpumeyaHune — M3rotoBute b AO/HKEH NOATBEPAUTL COOTBETCTBME NPOIrPAMMHOr0 obecrneyeHns onucaHuio,
npuesefeHHomy B 4.2.9.
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MpunoxeHve B
(o6s13aTesnibHoe)

OnpepeneHne BpeMeHU YCTaHOB/IEHUST MOKa3aHuit

B.1 MNazoaHanM3aTopbl C NPUHYANTENBHOM Nogadveli NpoobI
B.11 VcnbiTatenbHasa yctaHoBKa

la30aHanM3aTop NOAKTOYAKOT K UCTbITATE/IbHOM YCTAaHOBKE, CXEMATUMYHO MOKa3aHHOM Ha pucyHke B.1.

WcnbimaTenbHas ycTaHOBKa COCTOUT M3 ABYX Fa30BbIX SIMHUIA A1 Nojayum unctoro Bodgyxa 1 MrC. Oba notoka Mo-
ryT NepekoyaTbcs MeXay BXOAOM rasoaHa/m3aropa 1 vHueli copoca. Takim 06pa3oM, OAMH MOTOK NOJAETCs Ha raso-
aHanm3aTop, a Apyroi — Ha JIMHNI0 copoca. VI3MeHeHWe HanpaB/ieHnst MOToKa JO/MKHO OCYLLECTB/ISITLCS OfHOBPEMEHHO.

[a30Bast MHKS, COEAVHAOLLAS MCTbITATE/bHYHO YCTAHOBKY C ra30aHa/IM3aTopoM, A0/DKHA ObITb CHAGXEeHa TMHMEN
cbpoca 13bbITka rasa.

MpumMedyaHune — OGbEM ra30BON NIMHUM, COEAMHSIOLLIEN UCMbITATE/NBHYIO YCTAHOBKY C ra30aHa/I3aTopoM,
[I0MKeH GbITb MUHMA/TbHBIM.

B.1.2 MNa3oaHasM3aTopbl 6e3 BCTPOEHHOIO NobyauTenis pacxoda

JInHns cbpoca 13bbiTka rasa Ao/mkHa ObITb 3aKpbiTa.

B cOOTBETCTBUM C PYKOBOACTBOM MO 3KCM/yaTalyMy YCTaHAB/IMBAKOT MUHMMASIbHYH0 BE/IMUMHY pacxofa vepes obe
ra3oBble JIMHUM.

BpeMmsi ycTaHOB/IEHUS MOKa3aHWiA cneflyeT paccuuTbiBaTb C MOMEHTa Hadasia nogaun MFC oo 3aBepLueHnst nogayum
uncToro Bo3dyxa. B criyuae HeoGxoayMOCTV cnefyeT caenaTtb MonpaBky B pacueTax Ha BPeMsi NEepekmioveHust Mexay
ra3oBbIMUA JIMHVSIMW W Ha BPEMS], HEOOXOAMMOE /11 BbITECHEHMS rasa M3 06beMa Mexay BbIXOAOM MEepekToyaloLLero
YCTPOIACTBaA U BXOAOM ra3oaHam3aropa.

B.1.3 Ma3oaHamM3aTopbl C BCTPOEHHbLIM MOGyAMTENIEM pacxoaa

JNInHns cbpoca 13bbITka rasa Ao/mkHa ObITb OTKPbITA.

CnepflyeT OTperyMpoBaTb pacxof, rasa Yepes razoaHanmsarop Takum 06pas3oM, YTobbl BeMYMHA pacxoia He 6onee
yem Ha 10 % npeBblillasnia ypoBeHb pacxoda, Mpy KOTOPOM cpabaTbiBaeT CUrHa/IM3aLUMS O HEUCMPABHOCTY.

Heobxoavmo oTperynmMpoBaTth pacxof rasa B 06erx rasoBbIX MHUSX. Pacxog yepes iHuio copoca 13bbiTka rasa
[O/MKEH BbITb JOCTATOUHBIM A/19 NPEeA0TBPALLEHMS] BO3HVKHOBEHUS 06paTHOro noToka rasa. OBbIMHO 3TO YC1oBUe COO/H0-
[JaeTcsa Npy 3Ha4YeHUM pacxofa vepes JIMHWK0 copoca 13bbITka raza okono 20 % oT 06LLel BeMUMHBI pacxoja.

Bpemsi cpabaTtbiBaHUs criefyeT paccuMTbiBaTb C MOMEHTa Hadasia nofaum MIC no 3aBepLUeHUM MoAaum YMCTOro
Bo3ayXa. B crnyyae HeobxogvmocTu cneflyeT caenaTtb NOMmpaBKy B pacyeTax Ha BPeMsi MEPEK/THOUEHNsT MEXIY ra30oBbIMM
JVHVSIMM 1 Ha BPeMsl, HeoBX0AyMOe /151 BbITECHEHUS ra3a U3 06bema Mexay BbIXOAOM NepeksToyatoLLero yCTponcTea u
BXOJIOM ra3oaHa/m3aTopa.
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JnHma copoca

PucyHok B.1 — CxemMaTtnyeckoe 1306paxeHne UChbITaTelbHON YCTaHOBKMN

B.2 MNazoaHanm3aTopbl ¢ andhdy3noHHOM nogadein Npobbl
B.2.1 MeTopf C NpyMEHeHNEM Hak/1aaKu

[JaHHbIi MeTog, NPYMEHSIETCS TOMLKO [/11 M3MEPEHVSt BpEMEHW cpabaTbiBaHs [/ HEMOBEPOUHbIX onpeaesembIX
KOMMOHEHTOB (CM. 5.3.2) 1 1 CPaBHEHVS1 BPEMEH! YCTAHOB/IEHUS! MOKa3aHWii NpY BO3AEVCTBUM pas/IMYHbIX ra3oB.

Heo6xoayMo NMPUMEHSITb UCTIbITaTe/bHY0 YCTaHOBKY, OnMcaHHyto B B.1.1. VicrbiTaHWe MpoBOAMTCS Tak e, Kak B
C/lyyae ¢ razoaHanm3aTopamu 6e3 BCTPOEHHOro nobyautenst pacxoga (cm. B.1.2).

Uepes Haknafky A0/MKHA ObiTb YCTAHOB/MEHA MUHUMA TbHAS BE/MUMHA pacxoja rasa, yKkasaHHasi B pyKOBOACTBE Mo
akcnnyataummn. Eciv ykasaHo HOMUHa/TbHOE 3HadYeHue pacxoja, To CrieflyeT yCTaHaB/MBaTb ero.

B.2.2 MeTop, C NpMeHEHVEM UCMbITATE/IbHON Kamepbl
B.2.21 VcnbiTatensHasa yctaHOBKa

VicnbiTate/nibHast YCTaHOBKA COCTOMT W3 BHYTPEHHEN U BHELLHEW ra3oHenpoHMLaeMbIX kamep. BHelHss kamepa
3anonHsietcst MC (Mpy U3MEPEHUM BPEMEHM YCTAHOB/IEHWSI NMOKA3aHWii MPW YBEIMUYEHUM KOHLIEHTPALMM) WM Y/CTbIM
BO3AYXOM (MPU VM3MEpPEeHUU BPEMEHY YCTAHOB/IEHWSI MOKA3aHWiA NPy YMEHbLIEHUM KOHLEHTpaummn). O6bemM BHyTpPEHHel
Kamepbl He A0/MKEH NMPEBbILLATL 2 % OT 06beMa BHELUHEV Kavepb.

Pa3mepbl BHYTPEHHE Kamepbl A0/KHbI 06ecneumBaTb HOPMasibHOE (PyHKLMOHVPOBaHME ra30aHa/IM3aTopoB.

MpuMedyaHune — Bcnyyae, ecrv JBKEHNE Ta3a OCYLLECTB/ISIETCS Giarofgaps Ten/I0BoMy MNoToKy, Kak B C/lydae
c AeTekTopamn VIK-13/ydeHms, CTEHKN BHYTPEHHEN Kamepbl He AO/DKHBI MPEnSTCTBOBATL TEN/I0BOMY MOTOKY. PaccTosiHue
MEX[Y BXOIOM WM BbIXOAOM raza M CTEHKaMM Kamepbl A0/DKHO, MO MeHbLLE Mepe, B TpW pasa MpeBbillaTb AMaMeTp
camoro Go/IbLLIOro OTBEPCTUS BXOAa WM BbIXOAa ra3a COOTBETCTBEHHO.

CTeHKkn 06erx kaMmep A0/MkHbI BbiTb NPO3paqHbIMA 47151 06ecneyeHnst BO3MOXHOCTU CUMTbIBaHUS AaHHbIX. Heobxo-
[VMO CBECTV K MUHUMYMY B3aVMO/ENCTBME TEMNIOBOMO NOTOKA C MPSAMBIMA COMTHEYHBIMM Tydamil, a TaloKe C MCTOYHMKAMM
SIPKOTO CBETA U Temnna.

MpumeuyaHne — B npuBeagHHOM HIKE MPUMEPE A/1S CHIKEHUS 06bemMa BHYTPEHHE! Kamepb! MCTOMb3yeTcst
LUMMHApUYeckas kavepa. [onyckaeTcst UCTOoMb30BaHMe Kamep APYroi KoHCMrypawuy npu ycroBum, Uto OHW YAOBMETBO-
PSIOT 33aHHLIM COOTHOLLIEHVSIM 06HEMOB.

BapuaHTt 1:

VicnbimratenbHasn ycTaHOBKa 1306pakeHa Ha pucyHke B.2.

BHYTpeHHSA kamepa COCTOUT U3 ABYX LMAMHAPOB. LMNnHAPLI yCTaHaBAMBAKOTCA FOPU3OHTA/IbHO U repMETUYHO
NPYCOEAVHSIIOTCH K XXECTKAM Tpy6kam. a3oaHa/m3aTop 3aKpenistoT BO BHYTPEHHEN kamepe C NMOMOLLbHO KPENeXHoW ap-
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Matypbl. LiuamHapbl coeamHsIIoT A1 hopMMpPOBaHKs 06LLEro 06bema C MOC/eAYHOLLMM 3arn0/THEHMEM YUCTbIM BO3LYXOM
W1 ra30Boli CMechkto. [MTaHne ra3oaHa/M3aTopoB, CUTHasIbHbIE Kabesn, a Taloke SIMHUM NoAAYM ra3a MPOXOAST M0 XecT-
KO TpyGke (Tpybkam).

Ckaykoobpa3HOe M3MEHEHVE KOHLEHTPaLUUM AOCTUraeTcs NyTeM pasaBUXeHUs LWIMHAPOB 3a onpeesieHHoe Bpe-
Ms1 C HEOOXOAMMONA CKOPOCTHIO (HaNpUMeEp, B TeYEeHMEe YeTbIpexX CekyHA, co ckopocTbio 10 cM/c An1st OAHOTO UMMHAPA).

PucyHok B.2 — [Mpumep NpUMEHEHMS MCMbITaTesIbHOM kaMepbl (BapnaHT 1)

BapuvaHT 2:

VcnbiTatensHas ycraHoBKa 1306pakeHa Ha pucyHke B.3.

la30aHaNM3aTop YCTaHaB/MBAOT HA CTEHKY BHELLHel kamepbl. BHYTPEHHIO LMAMHAPUYECKYIO KaMepy 3akpenns-
10T B FOPU30HTasTbHOM MOMOXEHUM HA CTEHKE BHELLHEel KaMepbl Yepes NpokiafKy Takvm 06pas3oMm, YTobbl razoaHanmsarTop
HaxXoAWcs BHYTPW BHYTPEHHEN kaMepbl. Bo BHYTPEHHIO kaMepy NOAAoT YMCTbIA BO3MAyX WK ra3oByto cMecb. Bce nuta-
lOLLVIe SIMHN MPOXOASAT Yepes CTEHKY BHELLUHel kavepbl.

CkaukoobpasHoe M3MeHEHME KOHLIEHTPaLWN JOCTUraeTcs MyTem CMeELLEHNs BCel BHYTPEHHEN kamepbl Wik TOMbKO
ee CTeHK! B rOpr30HTaUTbHOM Harnpas/ieHnn 3a onpefeneHHoe BpeMsi ¢ He0OX0AMMON CKOPOCTbIO (HanpuMep, B TeUYeHve
YeTbIPeX CeKyHA, Co CKopocTbio 20 cv/C).

BapuaHT 3: AHanornueH BapuaHTy 2, 3a TEM WCK/TIOUEHVEM, YTO PacnoOXeHne BHYTPEHHEN Kamepbl MeHSIETCA B
COOTBETCTBUM C DOPMOI U PaboumM MOMIOXKEHVEM ra3oaHaM3aTopa.

BapuaHT 4: AHanormyeH BapmaHTam 2 win 3, 3a TeM UCK/IIOYEHUEM, YTO ra30aHasIM3aTop 3aKpennsaoT Ha OCHOBa-
HUN BHELLHEN Kamepbl, & BHYTPEHHIO Kamepy nepemeLLaroT no BepTUKaun.

BapwvaHT 5:

VcnbiTaTensHas ycTaHOBKa M306paxeHa Ha pucyHke B.4.

AHaUIOTMYeH BapuaHTy 2, 3a TeM WCK/TIOUEHMEM, YTO BHYTPEHHSS kamepa npeacTasnseT coboil Kopnyc cooTBeT-
CTBYIOLLMX pa3MepoB, 3aKperieHHbI Ha CTeHKe BHELUHel kamepbl. BHYTPEHHAs kamepa C 0AHO CTOPOHbI MpYi MOMOLLM
LLIAPHMPHOTO COeAMHEHNA MPUKPErsieHa K CTEHKe BHELLHel kaMepbl, a C Apyroli — 3akpernsieHa ¢ obecrneyeHrem repmve-
TUYHOCTW.

CKaukoobpasHoe V3MEHEHME KOHLIEHTpauumn OOCTUraeTcs MyTeM pasrepmeTusauyn BHYTPEHHEl kamepbl npu ee
nepemMeLLEHN Ha LLapHMpe 3a onpeaesieHHbIi MPOMEXYTOK BpeMeHn (Hanpumep, 2 C). [BUXeHNe OCyLLECTB/ISIETCA C Mo-
MOLLIbH0 MOTOpa € NMOCTOSIHHON YI/I0BOW CKOPOCTLIO (Hanpumvep, 90 °C 3a 2 ).

UTo6bl BXOA NMOJauM rasoBOi CMeCH rasoaHa/m3atopa He G/IKMPOBA/ICS MpU OTKPbIBAHWUN BHYTPEHHEN Kamepbl,
MOSIOXKEHME LLAPHMPHOTO KpenaeHnss Heo6X0aMMO KOPPEKTMPOBaTb.
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PuvcyHok B.4 — TMNpyMep NPUMEHEHVS UCTbITaTeNbHON Kamepbl (BapuaHT 5)

B.2.2.2 Mpoueaypa
Moa1iexuT BbINOHEHNIO

B.2.3 MeTof, BCTaBKM

VicnbiTarensHasi ycTaHOBKa M306paxeHa Ha pucyHke B.5.

la3oaHa/M3aTop NoMeLLAeTCs B CrieLyaibHbIli Kopryc, KOTopbIii 3aTeM YCTaHaB/MBAETCS! B Kamepy C ra3oBoii cve-
Cblo. Kopnyc cHaGeH ABYMSI NeperopoakamMii C 06emx CTOPOH, COeAVHEHHbIMI HaNPaBNSHOLLMMM.

B 1CXOIHOM 11 KOHEYHOM TOJIOXEHUN NEPEropoaKM 06ECreUMBaloT repMeTMUHOCTL Kamephbl, NpeaoTepallas nona-
[aHne BHyTpb BO3AyXa W3 OKpy)XatoLLei cpefpl.
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B.2.3.1 Mpoueaypa
MoanexuT BbINOHEHUIO
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MpunoxeHve A
(cnpaBo4HOE)

CBefileHMsA 0 COOTBETCTBUN MEXIOCY[AapCTBEHHbIX CTAHAaPTOB CCbIJIOYHLIM MEeXAYHapOoAHbIM
(permoHanbHbIM) cTaHgapTam

Ta6bnunuya OA1

O603HayYeHne N HAUMEHOBAHME CCbISTIOYHOTO MEXAY-
HapofHOro ctaHaapTa

IEC 60079-0 B3pbiBoonacHble cpegbl. YacTtb O.
Ob6Lume TpeboBaHus

IEC 60079-20-1 B3pbiBOONacHbIe cpepl.
YacTb 20-1. XapakTepucTmkm BELLECTB 418 Knac-
cudmkauum rasa 1 napa. Metofpl UCMbITAHNA 1
JaHHble

IEC 60079-29-2 B3pbiBOONacHbIe cpepl.
Yactb 29-2. azoaHasm3atopbl. TpeboBaHust K
BbIOOPY, MOHTaXKY, MPUMEHEHWMIO U TEXHUYECKO-
My OGC/TYXMBaHWIO ra30aHa/IM3aTOPOB FOPHUMX
rasoB U1 Kvcnopoga

IEC 60068-2-6 WcnbltaHusi Ha BO3AEWCTBYE
BHELLHMX dakTopoB. YacTtb 2-6. cnbiraHus. Vc-
NbiTaHne Fc. Bubpauys (cvHycongasibHas)

IEC 61000-4-1 3nekTpomMarHATHas COBMECTU-
MOCTb. YacTb 4-1. MeTogukun ucnbitaHuii u nsme-
peHwuin. Obwmin 0630p IEC 61000-4

IEC 61000-4-3 3rieKkTpomMarHATHas COBMECTU-
MOCTb. YacTb 4-3. MeToaykn UCMbITaHWiA 1 U3-
MEpEeHUl. YCTOMUMBOCTb K PafyoyacTOTHOMY
3/1EKTPOMArHMTHOMY MOJI0

IEC 60529 CreneHu 3awmThbl, obecrneynBaemble
o6onoukamu (kog, 1P)

CTteneHb cOOT-
BETCTBUSA

IDT

MOD

O603HayYeHne 1 HaMMeHoOBaHWe COOTBETCTBYHOLLErO
MeXrocyapCTtBeHHOro ctaHgapra

«

FOCT IEC 60079-29-2—2013 B3pbiBOONacHble
cpepbl. YacTtb 29-2. a3oaHanmsaropbl. Tpebo-
BaHMA K BbIGOPY, MOHTaXy, MPUMEHEHWIO U TeX-
HMYecKoMy O0OCNYXMBaHUIO ra3oaHaIM3aTopoB

rOprHOYKX ra3oB 1 KMCopoda
*

FOCT 14254—96 (M3K 529—89) CreneHn 3a-
WwyThl, obecrieuBaemMble 060/104kamMu (kog IP)

* COOTBETCTBYIOLLMIA MEXrOCYapCTBEHHbI CTaHAApT OTCYTCTBYET. [0 €ro YTBEepXAEHUsl PEKOMEHyeTcs Wc-
No/Mb30BaTb NEPeBOj, Ha PYCCKUIA A3blK AHHOrO MeXAyHapoAHOro cTaHaapTta. lepeBos AaHHOTO MEX[yHapoaHOro
CTaHaapTa HaxoauTcsl B deaepanibHOM MHGDOPMALIMOHHOM (DOH/IE TEXHUUECKUX PErIaMEHTOB W CTaHAApTOB.

MpumeuyaHue — B HacTosLLEN TabNMLE UCMO/B30BAHO CrieayHoLLMe YCIOBHbIE 0603HAYEHNISI CTEMEHN CO-

OTBETCTBYA CTaHAAPTOB:
IDT — naeHTUYHbIe CTaHaapTh;
MOD — moamdmumpoBaHHble CTaHAaPTbI.
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AHanus razos. MpUrotoBneHve rpafynpoBOYHbIX FTa30BbIX CMECEN C UCMOMb30BaHMEM AMHAMU-
YECKMX 0O6bEMHBIX METOAOB. YacTb 5. KannnnsipHble kanmbpoBoYHbIe YCTPOCTBa
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AHanus razos. [MpUrotoBeHve rpafynpoBOYHbIX Fa30BbIX CMECEN C UCMOMb30BaHMEM AMHAMU-
Yecknx 06beMHbIX MeToaoB. YacTb 10. MeTog, NpoHMKaHWs



FOCT IEC 60079-29-1—2013

YAK 621.3.002:05 — 213.34:006.354 MKC 29.260.20 HOT

KntoueBble cfioBa: rasoaHasmM3aTopbl roploYMX rasoB, B3pblBOONACHas rasoBasi cpeaa, HWKHUIA KOHLEHTpauu-
OHHbIVi Npefen pacnpocTpaHeHusl MaaMeHu, BepXHU KOHLEHTPALMOHHbIA npefen pacnpocTpaHeHus nna-
MeHM, BELLecTBa, OTpaB/siolMe AaTUMKU, 06bEMHAs AO0MS, CTauMoHapHble razoaHanu3aTopbl, AaTuvK, Bbl-
HOCHOI# AaTumK, razoaHa/IMTUYECKNE CUCTEMbI, 3/1EKTPO06OPYAOBaHNE B3pbiBO3aLLMLLEHHOE, NPO600T6EOpHAS
JMHUS, NPO6OOT6OPHBIN 30H, aBapuitHas CUrHanM3auus, BIMSIHUE HeonpeaensieMblX KOMMNOHEHTOB



Pepaktop E.A Yepenko
TexHuueckuii pegaktop B.H. Mpycakosa
Koppektop M.C KabaLuosa
KomnbtotepHasn BepcTka E.O. AcTawmHa

CpaHo B Habop 27.11.2014. MoanucaHo B nevatb 08.12.2014. ®dopmat 60*841/8. FapHuTypa ApvaJ.
Yen. neu. n. 4,65. Yu.-u3g. n. 3,86. Tupax 63 3k3. 3akK. 4926.

M3paHo n oTnevataHo Bo ®ryMN «CTAHOAPTUH®OPM», 123995 MockBa, paHaTHbIi nep., 4.
www.gostinfo.ru  info@gostinfo.ru


https://www.mosexp.ru#
https://www.mosexp.ru# 

Monpaeka kK NOCT IEC 60079-29-1—2013 B3pbiBOoONacHble cpebl. YacTtb 29-1. NasoaHasnnsaTtopsbl.
TpeboBaHUA K aKCM/lyaTauMOHHbIM XapakTepucTUKaM razoaHaim3aTtopoB roprymnx rasoB

B kakom mecTe HaneuataHo J0MmKHO 6bITb

Mpeaucnosne. Tabnuua corna- AsepGaiipraH AZ [seTaHnapr
coBaHus

(MYC Ne 8 2023 r)


https://files.stroyinf.ru/Index/559/55956.htm

