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5 HactoAwwii cTaHAapT WAEeHTUYEH NPOEeKTy BTOPOro W3JaHWA MexAyHapo4HOro craHgapTa
IEC 60079-29-2 Explosive atmospheres — Part 29-2: Gas detectors — Selection, installation, use and
maintenance of detectors for flammable gases and oxygen (B3pbiBoonacHble cpefbl - YacTb 29-2: [a3oaHa-
nu3atopbl - TpeboBaHMs K BbIOGOPY, MOHTaXY, MPUMEHEHWI0 1 TEXHUYECKOMY OBCTY)XMBaHUIO ra3zoaHannsarto-
pOB roOpHOYNX rasos U KNCIOPOAA).

MepeBog c aHrNMiAcKoro s3bika (en).

CTeneHb COOTBETCTBUA — nUaeHTn4YHasa (HOT).
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HapoAHbIX CTaHJapTOB COOTBETCTBYIOLLME MM MEXIOCyAapCTBEHHblE CTaHAapTbl, CBEAEHUS O KOTOPbIX Npu-
BefleHbl B ONO/IHATENILHOM NpunoxeHun JA.
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WHpopmaumsi 06 M3MEHEHUsAX K HACTOsILLEMY CTaHAapTy ny6avkyeTCcsl B eXerogHoM MHdopmaum-
OHHOM yKazaTesfie «HaunoHanbHble CTaHAapThi», & TEKCT U3MeHeHUii N NoNPaBoK — B eXXeMeCAYHOM WH-
hopMaLMOHHOM yKasaTene «HaumoHanbHble cTaHgapThi». B ciyyaB nepecmMoTpa (3aMeHbl) UM OTMeHbI
HaCcTOsILLEro cTaHaapTa cooTBe TCTBYKLLee yBeJoOM/IEHVE By e T ony6IMKOBAHO B EXXEMECSYHOM NHAOP-
MaLMOHHOM yKasaTefne «HaunoHanbHble CTaHaapThi». COOTBETCTBYLAA UHOPMALMA, YBEAOMIEHNE
U TEKCTbl pasmMelLaloTCcs Takke B MH(OPMALMOHHON cucTeMe 06LLEero Nob30BaHUsi — Ha 0OMLMasIbIOM
caliTe ®efepasbHOro areHTCTBA N0 TEXHUYECKOMY PEry/IMPOBaHNI0 U METPOSIOruK B ceTU VIHTepHeT

© CtaHpapTuHcopm. 2014

B Poccwuiickoli ®egepaunm HaCTOALWMIA CTaHAAPT HE MOXET 6biTb MOMHOCTBIO UAN YACTUYHO BOCMPOU3-

BeAeH. TUPaXMPOBaH M pacnpocTpaHeH B KaYecTBe ouLMabLHOTO n3gaHus 6e3 paspelleHns ®eaepanbHoro
areHTCTBa Mo TEXHUYECKOMY PeryMpoBaHuio U METPOOTUN
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BBepeHve

[a3oaHanusatopbl roproynx ra3os npefHasHaveHbl 4158 UCNob30BaHUsA B CUTyaLMsX, KOrga cyllecTsyeT
PYCK AN XWU3HW UM COBCTBEHHOCTH, BbI3BaHHbIVi BO3MOXHbLIM CKOM/IEHWEM rOptoYeil ra30BO3AyLUIHON CMeCH.
[a3oaHanM3aTopbl roproYMX rasos AalT BO3MOXHOCTb CHU3UTb 3TOT PUCK NyTEM 06HApYXXeHUs roployero rasa
1 Bblja4yn COOTBETCTBYIOLLErO 3BYKOBOIO UM CBETOBOIO Npeaynpexajatolero curHana. OHu Takke MoryT npu-
MEHATLCA AN UHULMMPOBAHUA Mep NpeaynpexaeHns aBapun, Takux kak octaHoBka paboT Ha npeanpusaTum,
3BaKyauums nepcoHana v AeicTBus nNo npefoTBpaLleHnio noxapa.

[a3oaHannsatopbl MOryT 6biTb MCMO/b30BaHbI 4718 ONpeAeNeHns A0B3PbIBOONACHOM KOHLLEHTpaLmn ro-
proyMX ra3os B YC/I0BUAX, KOr4a BO3MOXHO YBEe/IMYEHNE COAEPXKaHNsA roproYmnx ra3os 10 B3pbIBOOMNACHOIO YPOB-
HA. O6Lwme TexHMyeckme TpeboBaHMA K rasoaHasiMsatopam ropruMx rasoB ycTtaHoBseHbl B IEC 60079-29-1
n IEC 60079-29-4.

OfHako 04HO NMLb COOTBETCTBME rasoaHa/IM3aTopoB 3asBfIEHHbIM TEXHUYECKUM XapakTepucTvkam
He MOXeT rapaHTMpoBaTh TOr0, YTO UX UCMO/Ib30BaHNE CMOXET AO/HKHbIM 06pa30oM 3aLUTUTb XN3Hb UK COb-
CTBEHHOCTb B MeCTax, rie BO3MOXHO MPUCYTCTBME rOplOYnX rasoB. Hagnexalymin ypoBeHb 6e30nacHoCcTu 3a-
BUCUT B 3HAUMTE/IbHON CTeNeHn OT NpPaBW/IbLHOTO BbibOpa rasoaHanmsaTopa, MecTa ero ycTaHOBKW, MeTOA0B
rpagyvpoBK/ 1 NEPUOANYECKOr0 06CNY)XMBAHUS B COYETAHUMN CO 3HAHUSAMU OrpaHUYeHUin NPUMEHSEMOTO Me-
ToAa onpefeneHns. JoCTUrHyTb 3TOr0 BO3MOXHO NINLLb NPU HAJIMYMU OTBETCTBEHHOIO, KBA/IMPULMPOBAHHOIO
pykoBoZsALLEro nepcoHana.

[lononHuTeNbHbI PUCK ANSA XU3HU NpeacTaBnseT TOKCUYHOCTb HEKOTOPbIX ra3oB U MapoB BCEX XWUA-
KOocTeii, Kkpome BoAbl. Kak npaBuio, He yunTbiBaeTCs, YTO BCe roprune napbl TOKCUYHbI NPU COAEPXaHum
UX B BO3AyXe, ropasfo MeHbluem 3HauveHuin cooTBeTcTBylOWwMx HKMP. MazoaHanusatopbl, Ha KOTopble pac-
npocTpaHsetcsa geicteme IEC 60079-29-1 n IEC 60079-29-4, He npefHa3HauyeHbl cneunanbHO A1 obHapy-
XEHWA TOKCUYHbIX BeLecTB, W. Kak Npaswuso, NpyM BO3MOXHOM BO3[eNCTBMU TOKCUYHBIX BeLLEeCTB TpebytoTca
[JOMNOSHUTENbHbIE MEPbI MPEeA0CTOPOXHOCTU AN 3aLLUTbI TEXHUYECKOro nepcoHana.

MepeHocHble raszoaHanM3aTopbl, Ha KOTOpble pacnpocTpaHseTcs AeicTBMe HacToslero craHgapTa
n IEC 60079-29-1, 06bI4HO CHaGXEHbI 4ONOMHUTENbHLIMU AaTYuKamMu 4719 06HapY>KEeHNSI KOHKPETHbIX TOKCUY-
HbIX raso., a Takke [/1a onpefenieHns HejocTaTka kucnopoga. Monb3osaren [O/HKHbI MOMHUTBL, YTO Aaxe
He3HauuTebHbI HeJoCTaToOK KMciopoda MoxeT 6biTb Bbi3BaH NPUCYTCTBUEM APYroro rasa wiu napa, obna-
JaioLlero ToKCMYeckuM AeicTBMEM, KOTOPbI He MOXET 6bITb onpeaeneH BoobLLe N He MOXET OblTb J0CTO-
BEPHO onpejesieH NpYMeHsAeMbIMU razoaHansaropamu.

B HacTosiwmin ctaHgapTt u IEC 60079-29-1 BkAtoYeHbl 06LiMe TpeboBaHNS K COAEPXaHMI0 PyKoBOACTBA
no 3Kcnayartauun ra3oaHann3aTopoB ropryrx rasos. Hactosawwmii ctaHgapT n IEC 60079-29-1 cofepxar Tak-
e CBefleHNs O BbILLEeYNOMSAHYTbIX 061acTAX 3HaHUS.

HacTosiwuin ctaHgapT paspaboTaH cneunanbHo Ana Toro, YToObl OXBaTUTb BCE AENCTBUS, HE06X0AM-
Mble 715 YCNELHOro onpeAesieHns roploynx rasos, BKIOYas perynsapHoe nposefeHne TeXHUYecKoro o6cny-
XuBaHus. MNocnegyolive pasfenbl HACTOALWEro cTaHfapTa NOCBSALEHbl ONUCaHNIo 3TUX AelCcTBUA. Kaxabli
MYHKT COCTaB/IEH Tak. YTO6GbI OH MOT MCMO/Ib30BaTbCA CAMOCTOATE/bHO. B CBA3M € 3TUM HEKOTOPbIE CBEAEHUS
MOBTOPSAIOTCA B PA3/INYHbIX NYHKTaX, HO pacCMaTpUBAatOTCA C Pa3HbIX CTOPOH.

B tabnuue 1 npuBefeHbl peKoMeHauun no 3HaYMMOCTU COfepXaHnsa OTAeNbHbIX pa3fenos Ana Tex
VNN UHbIX BUAOB AEATENIbHOCTH.

\
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Tab6bnuya 1
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MpumevaHuns

1 Yka3aHa cTeneHb 3Ha4YMMOCTM [N1aB AN 03HaKomieHus: «O» — 06a3aTtensHo, aP» — pekomeHgyeTtcs. «[» —
Nnosie3Ho, « — » — He NMPUMeHsieTCcA.

2 Pasgen 5 npeactaBnsieT co60il yNnpoLweHHbI BapuaHT NpuioXxeHns A.

B HacTosLLeM cTaHAapTe NpuBefeHbl PeKOMeHAaLUmMy 4151 YCTAHOBKM CPOKOB NPOBEAEHNs! TEXHNUECKOTo
06CNYXUBaHUS N NepUOANYECKO rpaympoBKkM. Heo6XoAMMO Takke yunTbiBaTb AeicTBYOLME OTpac/eBble
HOPMbI 1 NpaBua, KOTopble SBASIOTCA 0683aTe/IbHBIM MUHVMYMOM.

Vil
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M EXTOGCYAAPCTHBEWHHBb § CTAHALAPT

B3PbIBOOMACHbLIE CPE/bI
YacTb 29-2

FasoaHanmsaTopbl.
Tpe6oBaHuA K BbIGOPY, MOHTaXy, MPUMEHEHUI0 U TEXHUYECKOMY 06CNYXUBaHUIO
rasoaHanM3aTopoB roplunx rasos 1 Kucnopoga

Explosive atmospheres — Part 29-2: Gas detectors — Selection,
installation, use and maintenance of detectors for lammable gases and oxygen

Jata BBegeHns — 2015—02—15

1 O6nacTb NPUMEHeHs

HacToswwmii ctaHAapT COAEPXNT yKasaHna 1 pekoMeHgaumm Ana Bblbopa, ycTaHOBKW, 6€30MacHoro mc-
NoNb30BaHNA 1 TEXHUYECKOro 06CYyX1BaHUS aneKkTpuyeckoro obopyposanus Il v | rpynnel — rasoaHannsarto-
POB. CUTHA/IM3aTOPOB U ra3oaHaIMTUYECKMX CUCTEM, COOTBETCTBYOLMX TpebosaHuam IEC 60079-29-1 n IEC
60079-29-4. ucnonb3yembix ANsi o6ecnevyeHns NPoMbILLNIEHHON 6e30NacHOCTU N NpefHa3HauYeHHbIX AN 06-
HapyXXeHNs roprYnx ra3osB 1 onpeaesieHns ux cogepxaHus.

HacTosiwumii cTaHgapT pacnpocTpaHAaeTcs Takke Ha ra3oaHann3aTopbl KUC/I0PoAa, NPUMEHSIEMbIE B TeX
cnyyasix, Korga salura oT B3pbiBa obecneunsaeTcsa npefoTspalleHemM nocTynaeHns KUCIopoaa, a He ¢ no-
MOLLbIO OnpejeneHns cogepXaHusa NpucyTCTBYIOLMX FOPIOYKX ra3oB UM Napos, a Takke Ha rasoaHanusaro-
pbl KMCNOpOAa, NPUMEHSIEMbIe AN U3MEPEHNSA COAEPXKaHNSA KACOPOAa B NOA3EMHON YrofibHOW LwaxTe.

HactosAwwii ctaHgapTt npeactasnseT coboit cobpaHne NpakTU4ecknx 3HaHWiA, KOTopble MOTyT MOMOYb
nonb3osatento. OH NPUMEHAETCA K rasoaHannsaTopam, CUrHasmMsaropam, cuctemMam U BCromoraTesiLHoMy
060py/A0BaHNI0, KOTOpble 06HaPYXUBAKT U ONPeAENOT CofepXKaHne roproyeli UM NoTeHunanbHO B3pbIBO-
onacHoli CMecu rasa WM napa € BO34yXOM, Npeobpasyst 3M1eKTPUYECKUii curHan oT YyBCTBUTENbHOTO 3sie-
MeHTa B MoKasaHWa WHAMKaTopa, BK/IYEHWEe CBETOBOW WK 3BYKOBOW CUTHaNM3auunm Wam UCMOSIHUTENbHOTo
YCTPOICTBA, U UX KOMOUHALMN.

la3oaHann3aTopsbl, CUrHaM3aTopbl U CUCTEMbI MOTYT 6bITb MCMNO/b30BaHbI KaK CPOACTBO CHUXKEHNSA pu-
cKa [719 XN3HN UM COBCTBEHHOCTM, BO3HMKAIOLLEro BCAEeLCTBME CKOMEHUS ToploYeil ra3oBo3fyLUHOW cMe-
cu, nocpeacTBOM obecrneyeHns CBOEBPEMEHHOTO npeaynpexaeHus. Takke oHUM MOryT 6biTb UCNO/Ib30BaHbI
AN MHALMUPOBaHUA onpefesieHHbIX Mep npefoTBpalleHns asapumn (Hanpumep, octaHoBKa MPOU3BOLCTBA,
aBakyauuns nepcoHana, npegynpexaeHne Bo3ropaHus).

HacTosiwumii cTaHfapT pacnpocTpaHsieTcs Ha BCe BHOBb pa3paboTaHHble CTalMoHapHble razoaHasu-
3aTOpPbl, CUTHA/IU3ATOPLI U CUCTEMBI U B pafe C/lyYaeB Ha yXe cylecTsyowme. Takke OH NPUMEHUM K raso-
aHasnsartopam. curHaaMsaTopam 1 cuctTemMam, ycTaHaB/IMBaeMbIM /155 BDEMEHHOTO VCMO/Ib30BaHUSA, Kak K HO-
BbIM. TaK 1 K Y)X€ CYyLLEeCTBYOLUM.

B paBHOIi cTeneHn OH pacnpocTpaHseTcs Ha 6e3onacHoe MCNosb30BaHWe HOCUMBbIX (MOpTaTMBHBIX),
NepPeHOCHbIX U NepeABMKHbIX razoaHaIn3aTopoB U CUTHaIM3aTOPOB HE3aBMUCUMO OT UX CPOKa 3KCryarauuu
WU C/TOXXHOCTU KOHCTPYKUMW. MOCKOSIbKY MHOTME COBPEeMEHHble ra3oaHann3atopbl U CUrHanusaTtopbl yka-
3aHHbIX TUMOB MUMEKT B CBOEM COCTaBe AaTuuku A1 onpefenieHns HegocTtatka Kucnopoga v (Mnv) gatymku
HEKOTOPbIX TOKCUYHBIX ra3oB, HEKOTOPbIE JOMNOHUTESIbHbIE YKa3aHUa NpUBEAEHbI 1 AJ1 HUX.

M3paHve oduymansHoe
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B HacTosiLleM cTaHgapTe TEPMUH «roployne rasbl» nogpasymMeBaeT Takke u roploume napbl, €Cam nHoe
He 0roBopeHo 0co60.

HacTosAwwmii cTaHgapT NPUMEHSIIOT K razoaHanmsaTopam, oTHocsAwwmMes Ko Il u | rpynne anektpoo6opy-
[OBaHNSA. B COOTBETCTBUN C knaccudmkaumein B3pbIBOONACHbIX 30H, NpuBegeHHoi B IEC 60079-10-1.

B HacTosilem cTaHgapTe pacCMOTPEHbI:

a) cTauMoHapHble razoaHanm3aTopbl, CUTHANN3ATOPbl U ra30aHa/IMTUYeckne CUCTEMbI;

b) nepeaBXHble Y NEPEHOCHbIE ra3oaHanM3aTopbl U CUTHaNM3aTopbI:

C) nopTaTuBHble (HOCUMbIE) ra30aHaIM3aTopbl Y CUTHAIN3ATOPbI.

B fanbHelilem B HACTOSLWEM CTaHAapTe TEPMUH «rasoaHannsaTop» nogpasyMeBaeT Takke CUrHanmnsa-
TOp WY ra3oaHasUTUYECKyt0 CUCTEMY, €C/IN 3TO HE OrOBOPEHO 0C060.

HacToswwmii cTaHAapT He pacnpoCcTpaHAeTCs Ha HUXeNnepeyncieHHble ra3oaHann3aTopbl, HO MOXeT CO-
AepxaTb nosie3Hble CBEAEHNA O HUX. NpeAHa3HayeHHble 4s:

a) onpefeneHns HeropUMx TOKCUYHbIX ra3oB:

b) nabopaTopHbIX U HAYYHbIX NCCNEeA0BaHWA;

d) TONbKO A1 KOHTPOS TEXHONOMMYECKMX NPOLLECCOB;

e) NpUMeHeHus B npoueccax nepepaboTkn 1 NPON3BOACTBA B3PbIBYATLIX BELLECTB;

f) onpefeneHus noTeHuuanbHO B3PLIBOONACHLIX Cpefl, 06pa3oBaBLUNXCA B pe3y/ibTare NPOHNKHOBEHUSA
B BO34yX Mbl/iM nAn obpasoBaHns B BO3ayxe TymaHa.

2 HopmaTuBHbIe CCbISIKA

B HacTosiLleM cTaHAapTe MCMNo/b30BaHbl HOPMATUBHbIE CCbISIKM Ha CneayoLmne cTaHAapThbl:

IEC 60050-426 International Electrotechnical Vocabulary — Part 426: Equipment for explosive
atmospheres (MexayHapoAHbIiA 31eKTpOTeXHMYeCcknli cnoBapb — [naBa 426: 32nekTpoobopynoBaHue
AN5 B3pbIBOONACHbIX cpefs)

IEC 60079-0 Explosive atmospheres — Part 0: Equipment — General requirements (B3pbiBoonacHble
cpeabl. YacTtb 0. O6opypoBaHve. Obune TpeboBaHus)

IEC 60079-10-1 edl.O Explosive atmospheres — Part 10-1: Classification of areas — Explosive gas
atmospheres (B3pbiBoonacHble cpefpl. YacTb 10-1. Knaccudukaums 30H. B3pbiBoonacHble ra3osble cpefpl)

IEC 60079-14 Electrical apparatus for explosive gas atmospheres — Part 14: Electrical installations in
hazardous areas (other than mines) (B3pbiBoonacHble cpefpl — YacTb 14. KOHCTPYKLMSA, BbIOGOP M MOHTaX
3aneKkTpoobopyaoBaHns)

IEC 60079-17 ed4.0 Explosive atmospheres — Part 17: Electrical installations inspection and maintenance
(B3pbiBOONacHble cpedbl — YacTb 17. KOHTPO/Ib M TEXHUYECcKoe 06CnyXrBaHne 3N1ekTpoo6opyAoBaHus)

IEC 60079-19:2006 Electrical apparatus for explosive gas atmospheres. Part 19. Repair and overhaul
for apparatus used in explosive atmospheres (other than mines or explosives (3nekTpoo6opyoBaH/e B3pbl-
BO3awmeHHoe. Yactb 19. PEMOHT v npoBepka 3/71eKTpoobopyf0BaHuUs, NCNOb3YyeMOro BO B3pbIBOOMACHbIX
rasoBblx cpefax (Kpome NoA3eMHbIX BbIPA6OTOK MM NPUMEHEHW, CBA3aHHbIX C NepepaboTkoi 1 Npon3Boa-
CTBOM B3pbIBYaTbIX BELLECTB)

M3K 60079-19 edl.O Explosive atmospheres — Part 20-1: Material characteristics for gas and vapour
classification — Test methods and data (2nekTpoo6opyaoBaHme B3pbiBo3aLLmLLeHHoe. YacTs 20-1. B3pbiBoonacHble
cpefbl. YacTb 20-1. XapakTepuCTUKIM BELLEeCTB A1 Knaccudmkaumm rasa u napa. MeTtoabl UcnbiTaHUii U faHHbIE)

IEC 60079-29-1 Explosive Atmospheres Part 29-1: Gas Detectors — Performance requirements of
detectors for flammable gases (B3pbiBoonacHsle cpegpl. HacTb 29-1. Ma3oaHanusatopbl. Ob6Lme TexHnyeckme
TpeboBaHWA 1 MeTOoAbl UCNbITaHWIi ra30aHaIM3aTopoB ropoYKX ra3os)

IEC 60079-29-4 Explosive Atmospheres Part 29-4: Gas Detectors — Performance requirements of open
path detectors for flammable gases (B3pbiBoonacHble cpegpl. YacTb 29-4. Ma3oaHanm3atopbl. O6umne TexHnde-
Ckvie TpeboBaHUS N METO/b! UCMbITaHWI ra30aHaIM3aToOpPOB rOPHOYMX ra30B C OTKPbITbIM ONTUYECKUM KaHasI0M)

MpumeuyaHune — Mpy NONL30BAHNN HACTOAWMM CTaHAAPTOM LeNecoo6pasHo NpoBepuTL AeliCTBUE CCbINoY-
HbIX CTaHAAPTOB B MH(OPMALMOHHON cucTemMe 06LLero noib3oBaHUs — Ha oULMaNLHOM caiiTe defepasibHOro areHT-
CTBa NO TEXHWYECKOMY PEryiMpoBaHuio U METPOJIOTUK B CETU VIHTEPHET UK MO eXerogHoMy MHOPMaLMOHHOMY yKasa-
Teno «HauyuoHanbHble CTaHAapTbl», KOTOPbI ony6IMKOBaH MO COCTOSIHWIO HA 1 iHBaps TeKyLLero roga, U no Bbinyckam
€XeMeCsYHOro MH(DOPMALMOHHOTO yKasaTens «HauuoHaibHble CTaHAAPTLI» 3a TEKYLUii rof. ECnu cCbiNoYHbIA cTaHgapT
3aMeHeH (M3MeHeH), TO NPU NOIb30BaHMM HACTOALLMM CTaHAAPTOM CefyeT PyKOBOACTBOBATLCS 3aMEHSIIOLUM (M3MEHEH-
HbIM) CTaHAapTOM. ECnM CCbINOYHbIA CTaHAAPT OTMEHEH 6e3 3aMeHbl, TO MOJIOKEHUE, B KOTOPOM [aHa CCbifika Ha Hero,
NpUMEHsIeTCs B YaCTu, HE 3aTparuBaioLLeil 3Ty CCbifky.

2
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3 TepMuHbI U onpeaesieHns

B HacToslleM cTaHgapTe NpYMeEHeHbl TEPMUHbI C COOTBETCTBYHOLLMMY onpeaeneHnsamMn, npuBefeHHble
B IEC 60050-426. IEC 60079-0. MockonbKy HaACTOAWMIA CTaHAapPT MOXET 6biTb MPUMEHEH CaMOCTOATENBHO,
onpegenenus, npusegeHHsle B IEC 60079-29-1 n IEC 60079-29-4, B HeM NOBTOPAOTCA.

3.1 CsoiicTBa 1 hr3myeckne xapakTepucTku ra3os

3.1.1 okpyxatwuin Bo3ayx (ambient air): ATMocdepHbIi BO3AyX B HEMNOCPeACTBEHHON 6/130CTU
0T rasoaHanusaTopa.

3.1.2 uncTblit Bo3ayx (clean air): Bo3agyx, B KOTOPOM OTCYTCTBYIOT roptoume rasbl, a Takke BellecTsa,
K KOTOpbIM razoaHasm3aTopbl MOTYT UMETb YyBCTBUTE/ILHOCTb WIN KOTOPbIE MOTYT BAWUATL HA paboTocnoco6-
HOCTb ra3oaHasim3aTopoB, HanpyMep, 3arpasHaoLLMe BeLlecTsa.

3.1.3 cogepxanue (concentration): Konmyectso onpegensemMoro rasa wamv napa B yCTaHOB/IEHHOM KO-
NMyecTBe BO3fyXa WK APYroro rasa, BbipaXeHHOe B COOTBETCTBYIOLLMX eANHNLAX N3MEPEHNS.

MpumMmeuaHune — Yaule BCEro BCTpeyarwTcs creyline enHNLbl U3MepeHuii: o6bemHas fons. % (cm. 3.5.7);
mMonsipHas fons. %; % HKIMP (gns KOHKPEeTHOro BelecTBa): MUAIMOHHASA fona (MAH '); munnvapgHas gonsa (mnpa'l).

3.1.4 posa (dose): ObLee KoNM4ecTso abcopbMPOBAHHOIO UM NOTMOLWEHHOro BelLecTBa 3a onpege-
NIeHHOe Bpewms, fjo3a NPOoNopLyoHabHa CoOAepXaHWIo BeLecTBa 1 NPOLO/HKUTEIbHOCTN BO3AENCTBUSA.

3.1.5 B3pbiBOONacHasa rasosas cpepga (explosive gas atmosphere): Cmecb C BO3yxOM Npu armo-
cthepHbIX YCNOBUSAX FOPIOYNX BELLECTB B BUAE rasa Wiy napa, B KOTOPOW nocne BoCniaMeHeHns NpoucxoanT
camonoAfopxusaioLieecs pacnpocTpaHeHne nnameHu.

MpumeyaHnsa

1 [laHHOB onpefesieHne, B YacTHOCTU, UCK/OYaeT NPUCYTCTBNE B BO3AyXe B3BECU TBEPAbIX YaCTUL, NbIIN U BOSIO-
KOH. TyMaH B HacTosiLleM cTaHAapTe He paccMmaTpuBaeTcs.

2 XoTs cpefia, cCoAepXaHue roptoyero rasa B kotopoli npesbiwaet BKIMP (cm. 3.5.4), He siBNsieTcst B3PbIBOOMNACHOM,
B psje c/yyaeB, B HACTHOCTW NpuW Knaccudurkauny 30H. cnefyeT paccMaTpuBaTh ee Kak B3pbIBOOMACHYHO.

3 I3MeHeHns aTMOC(EPHOTO AaBMEHUs 1 TEMNepaTypbl OKpyXatoLeli cpefbl Bbllle U HUXEe CTaHAAPTHOMO YPOBHS
101,3 kMa n 20 °C oka3blBalOT HE3HAUMUTE/IbHOE BAUSAHME Ha 3HavyeHna HKIMP n BKNP.

3.1.6 gnanasoH B3pbIBOOMACHbIX KOHLEHTpauui (explosive range): mana3oH KOHLEHTpaLuii ropto-
yero rasa unum napa B so3gyxe oT HKIMP ao BKIP.

3.1.7 pypHunuHblii ra3 (firedamp): Foprounii ras. npeMmyLLecTBEHHO COCTOALWMIA N3 MeTaHa, BCTpevaro-
L MIACS B €CTECTBEHHOM COCTOSIHWM B LUaxTax.

3.1.8 roptounii ras (flammable gas): a3 uan nap. KOTOPbLIA NpK CMeLLMBaHUM C BO3QYXOM B onpege-
JNIEHHOM COOTHOLLEHNUM 06pasyeT B3PbIBOOMACHYIO Cpesy.

MpumeuaHune — B HacToAwWweM cTaHfapTe Noj TEPMUHOM «TOPKOYMIA ra3» MOHUMAIOTCA Takke napbl FoOprUnNX
XuAKocTel (nanee — roprouve napbl).

3.1.9 temnepatypa Bcnbiwky (flashpoint): MuHManbHaa Temnepartypa XuaKocTu, nNpyu KOTOPOoli B pe-
rNaMeHTUPOBaHHbIX YCNOBUSX HAA ee NMOBEePXHOCTbIo 06pasyloTca napbl, CNocobHble 06pa3oBbIBaTh BOCMNaA-
MEHSeMYI0 NapoBO3AYLUHYI0 CMEChb.

3.1.10 HMXHMIA KOHLEHTPaLMOHHbIi npefen pacnpocTpaHeHWs nnamMmeHu (BocnaameHeHus)
(HKMP) (lower explosive limit. LEL): O6bemHaa [oNs ropryero rasa wiv napa B BO34yXe, HWKEe KOTOpOiA
B3pblBOONAacHas rasoBas cpega He obpasyeTcs, BblpaxaeTcs B npoueHTax (cm. IEC 60079-20).

3.1.11 onTtu4yeckoe usnydeHue (optical radiation): SnekTpomarHuTHoOe U3nyyeHue, 4/IMHa BOJHbI KOTO-
poro Haxogutcs B uHTepsasie oT 10 HM f0 1 MM; K ONTUYECKOMY M3/TyYEHWUIO OTHOCATCA YNbTpadunoneTosoe,
BUAMMOE U MHAIPakKpacHoe n3nyyeHuve.

3.1.12 oTHOCcKTesibHaA NAoOTHOCTL (relative density): OTHOLWeEHME MJIOTHOCTW rasa unu napa K nnot-
HOCTW BO34yXa Npu OAMHAKOBbIX 3HAYEHUAX AaB/eHNUA 1 TemnepaTtypbl (NIOTHOCTL BO3ayxa nNpuHATa 3a 1).

3.1.13 MHTEHCMBHOCTbL (CKOPOCTL) yTeuku (release rate): KonvuecTso roptoyero rasa uam napa, BbICBO-
60XxAaemMoe B eyHyiLYy BPEMEHWN U3 UCTOYHMKA YTEUKM (KOTOPbIA caM MOXET 6biTb MOBEPXHOCTbIO XUAKOCTW).

3.1.14 ncTouHuKK yTeukn (source of release): Touka nam MecTo, U3 KOTOPbIX MOXET NPOU30WTH Bblaene-
Hve B aTMocchepy rasa, napa Wam XnAKOCTW, YTO NpuBegeT K 06pa3oBaHWi0 B3PbIBOONACHON ra3oBoii cpefbl.

3.1.15 ToKCcuYHbIW ra3 (toxic gas): [a3. okasbiBatoLWuii BpeaHOEe BO3AENCTBME Ha 340pOoBbe U (Mn)
paboTOCNOCO6GHOCTL YenoBeka B CUMy CBOUX (IU3NYECKMX NN GON3NKO-XUMUYECKNX CBONCTB.

3.1.16 BepxHUii KOHLEHTpPauWOHHbI npefen pacnpocTpaHeHWMs nnamMeHu (BocnaameHeHus)
(BKMP) (upper explosive limit. UEL): O6bemHas [oNna roproyero rasa wav napa B BO3dyxe, Bbille KOTOPO
B3pbIiBOONAacHas rasoBas cpefa He obpasyeTcs, BblpaxaeTcs B npoueHTax (cM. IEC 60079-20).
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3.1.17 nap (vapour): fa3006pa3Hoe COCTOsIHWE BeLLecTBa, KOTOPOE MOXET LOCTUrHYTb paBHOBECHS
CO CBOUM XWAKUM UMK TBEPAbIM COCTOSIHUEM B paccMaTpuBaeMbiX Avana3oHax TeMnepaTypsl v JaBIEHNS.

MpumevyaHne — ITO ynpolieHne HayuyHoro onpegenenus. nsa ueneil HacToAWero ctaHaapTa A4oCTaTouHo
3HaTb, YTO XUAKOCTb HAXOAUTCS B COCTOSIHUM HUKE TEMNepaTypbl KUNEHUs Npu OKPYXalLWwux TemnepaTtype v 4aBneHum.

3.1.18 BeHTUnAuna (ventilation): MNepemelieHne Bo3dyxa U €ro 3amelleHUe CBEXMM BO3AYXOM
nop AeiicTBMEM BeTpa, nepenaja Temnepartypbl Uau ¢ NOMOLLbI MCKYCCTBEHHbIX CPEACTB (Hanpumep, npu-
TOYHbIX MW BbITSXKHbBIX BEHTUIATOPOB).

3.1.19 ob6bemHas gons (volume fraction V/V): OTHoweHne 06beMa KOMNOHEHTa K 06beMy MHOTOKOM-
MOHEHTHOW ra3oBoi CMecy NpW onpeAenieHHon TemnepaType 1 AaB/ieHun.

n punmeyvyaHne — Takxe U3BECTHO kKak 06beMHoe cogepxaHue.
3.2 Twunbl o6opyaoBaHus

3.2.1 razoaHanusartop, NpefHas3Ha4yeHHbIl TONbKO ANA Bblgayu curHanusauum (CurHanusaTop)
(alarm-only equipment): Ma3oaHanusaTop, MMEKLMIA YCTPOCTBO aBapuitHON curHannsauum, Ho He OCHaLLeH-
HbI NOKa3blBaOLLMM YCTPOWNCTBOM U HE MMEILLNI BbIXOAHOTO CUrHana, NPonopLMOHaNbHOr0 N3MepeHHOMY
3HAYEHUIO COAepXaHus onpeaensieMoro KOMNoHeHTa.

3.2.2 razoaHanuMsaTop C NpUHyAUTEeNbHbIM cnocobom oT6opa npob6bl (aspirated equipment):
[a3oaHanusaTop, B KOTOPOM OT6OP Mpo6bl M Nojaya ee Ha AaTyMK OCYLLECTBASETCA C NOMOLLbIO PYYHOro
WY 3NEKTPUYECKOTO Hacoca.

3.2.3 ra3oaHanu3aTopbl HenNpepbIBHOTO AeicTBma (continuous duty equipment): FaszoaHanusaro-
pbl. KOTOPble CNOCO6HbI PYHKLVOHMPOBATL NPOAO/KUTENILHOE BPEMS, MPW 3TOM AATUWKM ra3oaHanmnsaropa
MOryT paboTaTb Kak B HENpepbIBHOM, TaK 1 B MPEPLIBUCTOM PEXUME.

3.2.4 raszoaHanusatop ¢ AudPy3moHHbIM cnocob6om oTb6opa npobbl (diffusion equipment): la-
30aHa/IM3aTop. B KOTOPOM a3 W3 aHaM3nMpyemoi ra3oBovi cpefbl NOCTynaeT B ra3oBblil 4aTHMK C MOMOLLbHO
anddysnn, 6e3 ncnonbL30BaHNs CpeacTB MPUHYANTENBHOIO 0T60pa NpoobbI.

3.2.5 B3pbIBO3awuweHHoe obopyposaHue (explosion protected equipment): no FOCT 18311.

3.2.6 B3pbIBO3alwmuTa (explosion protection): CneuuanbHble Mepbl, NpeayCMOTPEHHbIE B 3/1EKTPO06O-
pyfoBaHuM B LieNsx NpeAoTBpalleHnsa BOCM/IaMEHEHUS OKpYXatoLe B3pbiIBOONacHON cpeapbl.

3.2.7 cTauunoHapHblii razoaHanusatop (fixed apparatus, fixed equipment): Na3oaHanusaTtop, Bce 4Ya-
CTV KOTOPOro npeAHa3HayeHbl 415 NOCTOAHHOW YCTAHOBKM NO MECTY 3KcnyaTauum

3.2.8 raszoaHanusaTopsbl, OTHOCALWMECA K afiekTpoobopyaosaHuto rpynnel Il (group Il apparatus,
group Il equipment): MaszoaHanusatopbl, NpeAHasHavYeHHble 4718 MPUMEHEHNS B MecTax C MOTeHuuanbHO
B3PbIBOONACHOI ra3oBOi Cpefoi, KPOMe LIaxT, ONacHbIX MO BblAENEHU0 PYAHNYHOrO rasa

3.2.9 nopTaTuBHbIe razoaHanmsaTopsl (portable equipment, portable apparatus): MasoaHanusarto-
pbl. NpucnocobeHHble ANA GbICTPOro NepemMeLLeHnss C MecTa Ha MecTo ¥ NpefHasHa4YeHHble A5 KpaTkoBpe-
MEHHOTO W/ NOCTOSIHHOTO MCNOJIb30BaHUSA BO Bpems nepemMelleHuns. MuTaloTcs OT 3/1eKTpuyeckoin barapeu
1 BK/OUAOT cnepyolme ycTpolictBa (HO He OrpaHUYNBAKOTCS UMU):

- ManorabapvTHble razoaHann3aTopbl Maccoii, kak npaBwnno, MeHblue 1kr. ana paboTbl C KOTOPbIMU 4,0-
CTaTOYHO MCNO/b30BAHNS TOJIbKO OAHOW PYKK;

- MHAMBMAyanbHble (HOCMMblE) razoaHanu3aTopbl, pasMepamMy M Maccoil Noxoxue Ha masnorabapuT-
Hble, C HENPEepPbIBHbIM PEXUMOM paboTbl (HO He065A3aTe/IbHO C HEMPEPBIBHLIM PEXVMOM U3MEpPeHus), npea-
Ha3HayYeHHble ANA 3aKpenneHns Ha paboyein ofexae nonb3osartens; u

- rasoaHanunsatopbl 60MbLIMX pasmMepoB, KOTOPbIMU MOJIb30BaTe/lb MOXET YNpaBfATb NPW NepeHocke
B pyKax, Ha pemMHe yepes nae4yo uav Ha NAmMKax 4715 NepeHoCckn, CHabXeHHbIe UK HET PyYHbIM NPO600T60P-
HbIM 30HAOM.

3.2.10 cuctema oT60pa npobbl (sample (sampling) system): Cuctema, npefHasHayeHHas Ans oT-
60pa npobbl U3 6o/lee Yem OAHOW TOYKM KOHTPONSA, ASs NpoBefeHWs Npo6onoAroToBKM M Mojaun npobbl
K AaTyunky (610Ky AaTUMKOB).

MpumeuvuaHune — Kak npaBuno, TepMUH ynoTpebaseTcs B OTHOWEHMU CTaLMOHAPHOTO 060pyA0BaHNs, B KO-
TOPOM MHOro4YMcfieHHble ob6pasubl Npo6bl, 0TOO6PaHHbIE U3 pPa3/IMYHbIX TOYEK KOHTPO/SA, NocnefoBaTenbHO MOCTynawT
K OQHOMY UTN HECKOJIbKUM faT4yukam.

3.2.11 rasoaHanu3atopbl 3nu3oauyeckoro peicteua (spot reading apparatus, spot reading
equipment): Ma3oaHann3atopsbl, NpegHasHavYeHHbIe 415 UCNONb30BaHUA B KOPOTKME, NepUoguyeckme uam He-
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perynsipHble NPOMeXyTKn BPEMEHW B 3aBWCUMOCTM OT HEOBXOAMMOCTM (Kak NpaBu/io, B TeYeHue 5 MUHYT
nnn MeHee).

3.2.12 nepefBUXHOW raszoaHanusartop (transportable equipment, transportable apparatus): la-
30aHa/IN3aToOP. He OTHOCALLMIACA K MOPTATUBHBIM, HO OTHOCUTE/IbHO JIerKO NepemMellaeMblii C O4HOro MecTa
Ha gpyroe.

3.3 faTuunkmn

3.3.1 TepmokaTanuTuyeckunii gatumk (catalytic sensor): JaTunk, NpUHUMN AEACTBUAA KOTOPOro OCHO-
BaH Ha OKMC/IeHMMN FOPIOYEro rasa Npu KOHTakTe C NOBEPXHOCTbLIO 3/1EKTPUYECKN HArpeBaemMoro kataamsaropa.

3.3.2 anekTpoxmmuyeckuin gatumk (electrochemical sensor): JaTumk, NpuUHLMN AEACTBUS KOTOPOro
OCHOB@H Ha U3MEHEHUWN 3/IEKTPUYECKNX NapamMeTpOB 3/1EKTPOA0B, HAXOAALMXCS B KOHTAKTE C 3NEKTPONIUTOM,
B NPUCYTCTBMM OMpeaensemoro rasa.

3.3.3 nnameHHO-noHM3aunoHHbIA gatuuk (ML) (flame ionization detector FID): JaTuvk, npyHLMN
[OelicTB/A KOTOPOro OCHOBaH Ha MOHM3auuu MOMIeKyn onpegenseMbiX BelwecTB B NJaMeHn Bogopoga c no-
cnepyloWwymM onpefeneHnem Toka NoHU3aLuum.

3.3.4 paTunk TemnepaTypbl nnameHu (BocnnameHeHnusn) (ATM) (flame temperature analyser FTA):
[laTunk, ocHOBaH Ha MOBbILEHNY TeMnepaTypbl NiameHn Bogopoga (Mav ApPYyroro roproyero rasa) npu Haau-
4yumn B Npo6e BO3ayxa ropoymx npumMecei.

3.3.5 nHpakpacHblii gaTtuuk (infrared absorption sensor): Jatyunk, NpMHUMN OECTBUS KOTOPOro
OCHOBaH Ha MOr/I0LWeHN MoJieKyiamy onpefesnisiemMoro rasa aHeprum CBeToBOro notoka B yfnbTpaduoneTo-
BOWi. BUAMMOI MNn MHDpakKpacHoi obnactu cnekrpa.

3.3.6 napamarHuTHbI gaTtymk kucnopoga (paramagnetic oxygen detector): JaTumk, npuHumn gew-
CTBUSI KOTOPOrO OCHOBaH Ha MarHWTHbIX CBOMCTBAX KMcnopoga.

3.3.7 choToMoHU3aLMOHHbIN faTunk (L) (photo ionisation detector PID): JaTumk, NpUHLMN AeAcTBUS
KOTOPOro OCHOBaH Ha MOHM3aLMK MOeKy1 onpeAensemMoro rasa ynbtTpaduonetosbim (Y®P) nsnyyeHnem.

3.3.8 BbIHOCHOIi gaTuuk (remote sensor): [laTunk, He SBAAIOLWMIACA HEOTbEM/IEMON YacTbio Kopnyca
rasoaHann3aropa, a CBA3aHHbIi1 C HUM NPY NOMOLLM Ka6Gensa NUTaHus N ynpaB/eHus.

3.3.9 nonynpoBOAHUKOBbLIN AaTumk (semiconductor sensor): Jatyvk, NpUHUMN AEACTBUS KOTOPOro
OCHOBaH Ha 3aBMCMMOCTUN 3/1EKTPONPOBOAHOCTM MOJYNPOBOAHMKA OT XeMocopbLmmn onpeaensieMoro rasa ero
NOBEPXHOCTbIO.

3.3.10 pgaTuuk (sensor): C60poyHas enMHULa, B KOTOPOI PacnosioXeH YyBCTBUTE/bHbIV 3/IEMEHT, KOTO-
pas TaKkKe MOXeT cofepXaTb 3/1eMEHTbl 3/1IEKTPNYECKON CXEMbI.

3.3.11 uyBCTBUTENbHbIN 3anemMeHT (sensing element): YacTb gaTumka, B KOTOPO B MPUCYTCTBUM FO-
proueii razoBoii cMecu NpPoucxoaaT usnMyeckne UM XMmMmnyeckne npeBpalleHuns, KoTopble, B CBOK o4Yepefp,
MOTYT 6bITb UCMOML30BaHbI ANA Leneil n3MepeHnii n/am curHanmsayum.

3.3.12 paTumk ANA “3MepeHus B OA4HOW Touko (single point sensor): [laTumk, npegHasHavyeHHbIl 4ns
onpeaeneHuns rasa B OA4HOW TOUKe — MecTe ero YCTaHOBKM.

3.3.13 TepmoOKoHAyKTOMeTpuyeckuii gatyuk (thermal conductivity sensor): Jatumnk, npuHuun aei-
CTBUSI KOTOPOrO OCHOBaH Ha U3MEHEeHUWN pPasHuLbl Mexy TeMnepaTtypoii 3/1eKTPUYECKV HarpeToro s/ieMeHTa,
NOMELLEHHOrO B KOHTPOSIMPYEMYIO Cpedy, U TeMnepaTypoii Takoro Xe 3/ieMeHTa, NOMELLEHHOTO B KaMepy C ra-
30M CpaBHEeHWs, 13-3a pa3HbIX TEN0NPOBOAHOCTEN OnpeensieMoro KOMNOHeHTa 1 rasa CpaBHEHUS.

3.4 Tlogaya ra3oB K 06opyaoBaHuIO

3.4.1 Touka msamepeHuii (measuring (measurement) point): MecTo ycTaHOBKM faTuyvka, NpefHasHa-
YEHHOro A5 onpejeneHuns rasa B O4HOW Touke. [laTunk MoxeT nMeTb AN MY3NOHHBIA UK NPUHYANTENbHbINA
crnocob ot6opa npobbl.

3.4.2 razoaHanusaTop A9 n3MepeHuii B oaHo Touke (point detection equipment): MazoaHanusa-
TOp. NpeAHa3HaYeHHbIN 41A onpeAeneHns rasa To/IbKo B OHOV TOYKe — MecCTe ero yCcTaHOBKM.

NMpumeyaHue — ITOT TEPMUH OTHOCUTCS MMEHHO K ra3oaHannsaTopam, a He Kk To4kaMm oT6opa npo6bl, NPOTH-
BOMOJIOXHBIV TEPMUH — TPaCCOBbIe razoaHanun3aTopsbl.

3.4.3 nuHnsa npob6ooTb6opa (sample line): YcTpoiicTBO, C MOMOLLbIO KOTOPOro rasoBasi Npo6a nocTy-
naet Kk gatumky. K nmHum npo6ooTbopa OTHOCAT, B TOM 4KC/e U BCNoMoraTesisHoe o6opyaoBaHue, Hanpumep,
hVIbTPbI MEXaHUYECKOl OYUCTKW, UAbTPbI-BArooTAeNnTeNy v T.4.

3.4.4 Touka oTbopa npob6bl (sampling point): MecTo, “3 KOTOPOro NPOUCXo4UT OTOOP aHanM3upy-
eMOii ra3oBoOii CMecu Ha rasoaHannsaTop C NPUHyAUTENbHbIM cnoco6om oT6opa npobbl. O6LIYHO TEPMUH
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MPVMEHSETCA N0 OTHOLLEHWIO K CTaLMOHapHbIM rasoaHasimsaropaM 1 ra3oaHaiMTM4eckum cuctemam c npu-
HyAuUTeNbHbIM cnoco6om oTbopa npobbl.

MpumeuaHue — B Touke 0T60pa NPO6LI 06LIYHO pa3MelaeTcs PUILTP MEXAHUYECKON OUUCTKM WN UHOE
o6opyfoBaHue, npegHasHaueHHoe A8 NPo6onoLroTOBKY.

3.4.5 npo6ooT60pHUK (sampling probe): ObopynoBaHue, NOAKIOHYAEMOE K ra3oaHanm3aropy v npegHa-
3HauYeHHoe [/151 NPUHYAMTENBHOTO 0TGOpPa NPOGLI. NMPO600TGOPHUK MOXET, Kak BXOAWTb B COCTaB razoaHan3aropa,
TakK W NocTaBnATLCS B KaYecTBe OTAe/IbHOro n3aenumsi. Mpo6ooTeOPHNK 06bIYHO NpPeaCcTaBseT co60i KOPOTKY!O,
[ANTMHOV 0KONO 1 M. XECTKYH TPYOKY, YaCTO MMELOLLYIO TeNeCKONMYECKY KOHCTPYKLMIO, KOTopas NpucoeanHsAeTcs
K razoaHasiM3aTopy npu NOMOLLM TMOKOW TpyoKu.

3.5 CurHanusauma n curHasbl HeMcnpaBHOCTU

3.5.1 nopor aBapuitHOW curHanusauum (noporoBoe 3HauvyeHue) (alarm set point): ®ukcmpoBaHHoe
Ny perynupyemMoe 3HavyeHne cogepxaHus onpefensemMoro KOMMNOHeHTa, npu AOCTMXEHUW KOTOporo cpaba-
TbiBaeT aBapuiiHaa curHanmsauus (CBeToBas, 3BykoBas Wv Apyras BbiIxogHas yHKUWSA).

3.5.2 aBapuiiHblii curHan (alarm signal): 3BykoBOil, CBETOBOW, 3MEKTPUYECKUIA UM CUTHAN [ApYroro
TMnNa, BblJaBaeMblli razoaHann3aTopoM, Korga UsMepeHHoe 3HauyeHne codepXxaHus onpefensiemoro Komno-
HeHTa gocTuraeT NOPOroBoro 3HaYeHus.

3.5.3 HenpepbIBHbIN UM KBAa3UHENpPEPbIBHbIA pexuM paboTsel (continuous or quasi-continuous
sensing): Pexum paboTbl razoaHannsaTopa, Npu KOTOPOM 3/1eKTpoNVTaHne YyBCTBUTEIbHOrO 3/IEMeHTa ocy-
LLleCTB/IAETCA HEMPEepbIBHO, a NoKa3aHUsA gaTtynka pPerucTpupyroTcs HEnpepbIiBHO WU C PerynsipHbIM U Ya-
CTbIM MHTEPBAJIOM.

3.5.4 curHan HeucnpaBHocTu (fault signal): 3BykoBOi1, CBETOBOI WM CUrHA/ APYFOrO TUNa, oT/iMyato-
LMiAcA OT aBapuitHOTO ¥ M3BELL AW NPSAMO UM KOCBEHHO O HEWCNPABHOCTW 060PYAO0BaHUS.

3.5.5 nokasbiBatowee ycTpoiicTeo (indicating device): YCTpoicTBO 0TO6paxeHnsi U3MEPEHHbIX 3HaYe-
HWUIA MM COCTOSIHWIA ra3oaHann3aTopa B aHasI0roBoW unm unudgpoBoii hopme.

3.5.6 curHan octaHoBa (inhibition signal): 3BykoBoOi1, CBETOBOI UM CUrHAN APYroro Tuna, nsBelyaro-
LMA 0 TOM. 4TO paboTa razoaHanm3aTopa B HOPMasIbHOM pexvMe NpuocTaHoBEHa.

3.5.7 nepnogunyeckoe ob6HapyxeHue (intermittent sensing): Pexum paboTbl rasoaHanusartopa,
npy KOTOPOM 3/1eKTPONUTaHNe WW ra3oBblii NOTOK NOAAKTCA K AaTUMKy NepuoanyYeckn nmbo nokasaHusa far-
4yuka perucTpupyloTca Nnepruogmnyeckn B COOTBETCTBUN C NPeayCTaHOBIEHHbIM LMKIOM.

3.5.8 6nokupylouiasca asapuiiHas curHanusaumsa (latching alarm): AsapuiiHaa curHanmsauus,
[ANA OTKOUYEeHWA KOTOPOW nocne cpabaTbiBaHna TpebyeTca NPpUHATL cneuuasnbHble Mepbl.

3.6 MMepuognYHOCTb MPOBEPOK U PEXMUM paboTbl 060pYyA0BaHUS

3.6.1 gpelicd nokasaHuii (drift): i3meHeHne nokasaHwii raszoaHanm3aTopa BO BPEMEHU MPU KOHTPO-
ne (PUKCMPOBaHHON KOHLEHTpauMn uam npu MKCYpoBaHHOM pacnpefesieHnun cofepxaHus onpeaensieMoro
KOMMOHEeHTa No BCeli A/IMHEe ONTUYECKOro NYTU NPY HOPMasbHbIX YCNOBUAX OKpYXaroLleli cpefp.

3.6.2 npoeepka pabotocnocobHocTn (functional check): KoHTponbHas onepauusi, nposogumas
C NPUMEHeHNeM MOBEPOYHbIX ra3oBbIX CMECel UM MHbIX CPeACTB A1 NPOBEPKN paboToCnoco6HOCTH raso-
aHanu3aropa. B TOM yucfe u 418 NpoBepkn cpabatbiBaHna curHanusauum. Nposepka paboTocnoco6HOCTH
npoBoAMTCA 6e3 KOPPEKTVPOBKN YYBCTBUTENBHOCTY M HY/EBbIX MOKa3aHWi rasoaHanusaTopa.

Mpumeyvyanune — MposBepka paboToCNOCOGHOCTN MOXET 0603HAYATLCA CAEAYIOWNMU TEPMUHAMU: «NpOBEpKa
cpabatbiBaHua» (response check), «yaapHblii TecT» (bump test).

3.6.3 nepsuuyHas rpagyvposka (initial calibration): Beibop onpegensemoro KOMNoHeHTa 1 guanasoHa
n3MepeHuii, NpoBefeHne KOPPEKTVPOBKU YyBCTBMTEILHOCTUN W HY/IEBbLIX NOKa3aHuii rasoaHanmnsaTopa c UCNosb-
30BaHVEM MOBEPOYHbIX ra30BbIX CMeceli Mpy BbIMyCKe 13 NPOM3BOACTBA WU NPU BBOAE €ro B aKCMayaTaumio.

3.6.4 BewecTBa, oTpaBnsawwme gatunkm (poisons of sensors): BelecTtBa, koTopble NpMBOAAT
K BDEMEHHOI UM NOCTOSAHHOW NoTepe YyBCTBUTENbHOCTY AATYMKOB.

3.6.5 nepuogunyeckan rpagymposka (recalibration): MNeprnognyeckas KOPpPeKTUPOBKa, a Takxe npo-
BEepka 4YyBCTBUTENbLHOCTU W Hy/IeBbIX NOKa3aHWil rasoaHannsaTopa, NPOBOAMMbIE C MCMOMb30BaHWEM MNOBe-
POYHbIX ra30BbIX CMeceii. Mepuoauyeckasn rpagynpoBka He 3aTparnBaeT NPaBWUIbLHOCTb YCTAHOBKY onpeaens-
€eMOro KOMMOHeHTa 1 Avana3oHa N3MepeHuin, NpoBeeHHble NPV NepPBUYHOW rpagynpoBke.

3.6.6 Bpemsa BoccTaHoBMeHUs (recovery time): Bpemsa mexagy MOMEHTOM, KOrAa Ha BXOAe AaTtyvka
0TMEeYaeTCs MIHOBEHHOE CHUXEHMe KOHLEeHTpauuu rasa, 1 MOMEHTOM, KOorfa BbIXO4HON CUrHan Aartumka fo-
cTUraeT yCTaHOB/IEHHOTO 3HAYEHWS.
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3.6.7 cenekTuBHOCTb (M3bupartenbHocTb) (selectivity): CooTHOWEHNE MeXAy YyBCTBUTE/IbHOCTbHIO
[aTumka K onpefensieMoMy KOMMOHEHTY W YyBCTBUTE/IbHOCTbLIO AaTynka K ApYrMMm rasam.

MpumeyvyaHune — ECAM rasoaHann3atop XapakTepuayeTcsi BbICOKON M36GMpaTeNbHOCTbIO, €ro YyBCTBUTESIb-
HOCTb K MHbIM rasam, cogepxaliumcsa B aHanu3mpyemoii npobe, 6yaeT MeHblle, YeM YyBCTBUTE/ILHOCTb K onpesensiemMo-
My KOMMOHEHTY, a nokasaHus ero 6yayT 6osiee onpegeneHHbIMU.

3.6.8 uyBCTBUTENLHOCTL (sensitivity): OTHOLWEHWE BLIXOAHOIO CUrHana rasoaHanmsatopa kK coaep-
XaHWI0 roptoyero rasa.

MpumeuaHus

1 B psafge cnyyaes nof4yBCTBUTENILHOCTLIO MOHUMAETCSt MUHUMA/IbHOE COZepPXKaHue onpeesisieMoro KOMMOHEHTa,
KOTOpOE T/I0KeT GbiTh U3MEPEHO ra30aHanM3aTopom, B 3TOM C/lyyae npasu/ibHee roBOpUTL O NMOpore 0GHapyXeHus.

2 BbiCOKasi YyBCTBUTE/ILHOCTL NMOAPA3yMEBAET, UTO rasoaHa/iu3aTop MOXET U3MepsATb HU3KOe cofepXaHue rasa
unn napa.

3.6.9 gnana3oH nokasaHuin (span): no PMI 29.

3.6.10 Bpems ycTaHOB/EHUA NoKa3aHuit tx (time of response *x); VIHTepBas BpeMeHU, N3MePSIEMbIi
nocne nporpesa rasoaHanusaropa, Mexay MOMEHTOM CKaykoobpa3HOro N3MeHeHus KOHUEeHTpaumu onpege-
nsieMoro rasa (MHTerpanbHON KOHLeHTpaLmmn ANs8 TPacCoBbIX ra3oaHann3aTopoB B OTKPbITOM OMTUYECKOM Ka-
Hasne) 1 MOMEHTOM, Korfja nokasaHus rasoaHanusartopa 6yayT JOCTUTHYTbl YCTAHOBMNEHHOM f0NM (X. Bbipaxa-
eTcsl B NpoLeHTax) OT yCTaHOBMBLUErOCH 3HaYeHus.

MpumeuyaHune — Bpemsi yCTAaHOB/IEHUSI NMOKa3aHWii HE HOPMUPYETCA ANA ra30aHaIM3aTopoB aNU30ANYECKOT0
neicTams.

3.6.11 HyneBoil ras (zero gas): PekoMeHJ0BaHHasi NpoU3BOAMTENIEM ra3oBasi CMecb, B KOTOPOi OT-
CYTCTBYIOT Toptoune rasbl 1 rasbl, BAUsIOLME HA MOKa3aHUs, a Takke BELLeCTBa, 3arpssHsiolLMe AaTuvk ra-
30aHasiM3aTopa 1 KoTopblii NpeAaHa3HauYeH A5t NPOBEAEHUsI TPasyUPOBKY HY/EBbIX MOKa3aHWi 1 HACTPOWKM
rasoaHanmsaropa.

3.7 Oco6ble TEPMUHbI /11 TPACCOBbLIX ra30aHaNN3aTopoB

3.7.1 anb6epno (albedo): XapakTepuctmka oTpaxaTeslbHON CNOCOBHOCTM MNOBEPXHOCTU. OTHOLIEHUe
CBETOBOrO NMOTOKa, PacCesHHOro NMOBEPXHOCTbI0 BO BCEX Hanpas/eHWsAX, K NOTOKy, najatpoLieMy Ha aTy no-
BEPXHOCTb.

3.7.2 aBapuiiHblii curHan 6nokupoBku (beam blocked signal): 3BykoBoii, CBETOBOI Mnn kakoii-nn6o
[Apyroli BbIXOAHOW CUrHas1, CBUAETENLCTBYHOWMIA O TOM. YTO ONTUYECKUIA NyTb GIOKMPOBaH MW CUTHAN NpW-
eMHVKa CNuLWKoM cnab 419 HOpMasibHOro (hYHKLMOHUPOBAHUSA ra3oaHanm3aTopa.

3.7.3 noBepoyHas rasoBas kiwoBeTa (gas calibration cell): FepMeTUYHbLIN KOHTEWHEP C ONTMYEecKn
Npo3payHbIMU OKHaMU, NpeAHa3HayYeHHbI ANA 3an0/IHEHUS NOBEPOYHbLIMY Fa30BbIMU CMECAMMU.

3.7.4 wHTerpanbHas KoHUeHTpauusa (integral concentration): CymmapHoe cofepxaHue onpegensemo-
r0 KOMNOHeHTa BAO/1Ib ONTUYECKOro nNyTun.

MpumMmeyvaHwns
1 VHTerpasbHas KOHUEHTPaLMs BblpaXaeTcs B eANHULAX KOHLEeHTpaLu, YyMHOXEHHO Ha paccTosiHMe, HanpumMep.
HKMPM ansa roptoynx ra3os uan MaH~1-M 47151 TOKCUYHbIX ra3os.
2 (100 % HKMNP)(1 m) = 1 HKMP-m;
(100%HKAP)(1 m)= 1HKMPM.

3.7.5 meTeoposiornyeckas ontuyeckasa ganbHocte (MOJ) (meteorological optical range) (MOR):
[nvHa onTnyeckoro nyTv B atMocdepe, Npu NPOX0XAEeHNN KOTOPOI KOMIMMUPOBAaHHbIN CBETOBOI NOTOK /laM-
nbl HaKaIMBaHUs ¢ LUBeTOBOl Temnepatypoi 2700 K ocnabnsetcs o 5 % oT cBOero nepsoHavyasibHOro 3Ha-
YyeHus.

3.7.6 OoTKpbITLIA onTU4Yecknii kaHan (Tpacca) (open path): MpoTsxeHHaa obnacTb NPOCTPaHCTBA,
npoxogsawas yepes 061actb (MM YacTb 061acTn) atMocdepbl, B KOTOPOW NPOBOAMTCA OonpefesieHne UHTe-
rpanbHO KOHLEHTpaLMn 1 Yepes KOTOpyto rasbl MOryT CBOGOAHO NepemMeLlarTbes.

3.7.7 onTnyeckasa ocb (optical axis): CpefHAa MMHUA ONTUYECKOrO NyTK.

MpumeuaHune — B coorBetcTBUM ¢ TOCT 7427 onTuyeckas 0Cb — 3T0 06Lan OCb BpaLLEHNS NOBEPXHOCTEN,
COCTaBNALWMNX LEHTPUPOBAHHYIO ONTUYECKYH CUCTEMY.

3.7.8 onTuueckuii nyTh (optical path): MyTb, KOTOPLIA ONTUYECKOE U3MYYEHNE NPOXOAUT OT UCTOUHUKA
U3MyYeHNsI O NPUEMHUKA.
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n punmevyaHne — M3nyueHne moxeTt npoxoauTb Yepes OTKprTbIVI onTU4Yeckunii kaHan OAVH, ABa UIn 6onee pas.
B 3aBUCMMOCTN OT KOHCTPYKLUMU ONTUYECKOTro 6noka.

3.7.9 npueMHuK (receiver): KOHCTPYKTMBHO 3aKOHUYEHHOE YCTPOINCTBO, cogepxallee NpUeMHNK onTuye-
CKOTO M3/TyYeHUs, a Takke npu Heo6XoANMOCTU CBA3AHHbIE C HUM ONTUYECKUE U INEKTPUYECKNE KOMMOHEHTbI.

3.7.10 ceeToBO3Bpauiatens (retroreflector): YronkoBblli OTpaxarefb, OAUHOYHbIA WU COCTOSLLMIA
13 MHOXECTBa CEKL A, oTpakalLuii nagatLiee n3syyeHne CTPoro B HanpaBieHUN UCTOYHUKA.

3.7.11 npvemonepepaTynk, TpaHcMBOp (transceiver): KOHCTPYKTMBHO 3aKOHYEHHOE YCTPOMCTBO, CO-
Jepxallee 0OAHOBPEMEHHO WCTOYHUK U MPUEMHMK OMTUYECKOro M3My4YeHus, a Takke, Npu Heob6Xo4umOocCTw,
CBfI3aHHbIE C HMW OMTUYECKNE N SNEKTPUYECKNE KOMMOHEHTbI.

3.7.12 koathhuumneHT nponyckaHua (transmittance): [lons cBeToBOro notoka, o6pasyoLiero napasni-
NenbHbIA NyYoK, Noc/e NPOXOXAEeHUA onpefeneHHOro onTUYeckoro Nyt B atmocdepe.

3.7.13 nepepatuuk (transmitter): KOHCTPYKTUBHO 3aKOHYEHHOE YCTPOWCTBO, CoAepXaLllee NCTOUHUK ONTU-
YeCcKOro 13nyyveHns, a Takxe, Npyu HeobxXoAMMOCTH, CBA3aHHbIE C HM ONTUYECKUE U 3/1IEKTPUYECKNE KOMMOHEHTbI.

4 OcHOBHas MHoOPMaLNS O CBOWCTBAX, XapakTepUCTUKaxX 1 BO3MOXHOCTM
onpeaeneHunsi ra3os 1 NapoB

4.1 OnpepgeneHuve rasos 1 Napos

4.1.1 O6LMme NonoxeHus

B faHHOM pasfene onucaHbl pasnuymsa Mexgy razamu, KoTopble OCTaloTCA B ra3006pa3HOM COCTOSAHWM
npy 0ObIYHbIX 3HAYEHWAX AAaBNEHUS U TeMnepaTypbl OKpyXatolleil cpefpl, U napamun, KOTOpble MOryT Cylle-
CTBOBATb B XWKOM COCTOSIHUM MPU paccmaTpuBaeMblX 3HAYEHUSAX faBEHUSA U TeMnepaTtypbl.

AdhekTnBHaA paboTa razoaHanM3aTopoB ropYMX ra3oB 3aBUCUT HE TOSIbKO OT MX FOTOBHOCTM K pa6o-
Te. HO 1 OT NPaBW/IbHOTO UCNO/b30BAHNA WX NO Ha3HAYEHWIO.

XapakTepuCTUKM razoaHann3aTopoBs, UX FOTOBHOCTb K MCNO/Ib30BaHMWIO, Kak U 3HAKOMCTBO MoJib30BaTens
C OrpaHNyYyeHnAMMN, CBA3AHHLIMW Kak C NPpUHLMNamMu AeiicTBna AaT4YMKOB, Tak 1 C 0COOEHHOCTSIMU KOHKPETHO
KOHCTPYKLWW, HEe MOryT camu no cebe AaTb rapaHTuio, 4TO UCMO/Ib30BaHNE ra30aHaIN3aTopoB AO/KHbIM 06-
pa3oMm 3alMTUT TEXHUYECKNI nepcoHan, paboune 30HbI UM MEeCTa, B KOTOPbIX BO3MOXHO NPUCYTCTBUE FrOpto-
YMX ra3oB UM NapoB. YPOBEHb JOCTUTHYTOW 6€30MacHOCTM Takke 3aBUCUT OT CaMOro No/ib30BaTensi, KoTopbli
JO/mKeH 061aaatb OCHOBHbLIMM 3HaHWSAMUW O CBOMCTBAXx rasa u napa 1 CBA3aHHbIX C HUMU ABEHUSX.

DTN 3HAHMA NO3BONAT NOb30BATENIO ONPeAeNTb, Kakne rasbl TAXenee unuv ferye Bosayxa, korga napbl
TSKenee BO3Ayxa UM UMEIOT Ty Xe NJIOTHOCTb W. ClefoBaTeslbHO, Kak MOryT 06pa3oBaTbCsl MX CKOMIEHUS.
Ecnn n3BecTHbl HanpaB/fieHNe U CKOPOCTb ABWXKEHUA BO3AyXa, MOXHO paccuntaTtb, Kak 6yAeT npoucxoautb
pacnpocTpaHeHne B3pbIBOONACHON cMecu. Takke MOryT CyLecTBOBaTb MPUYUHbLI (DU3NYECKOTO WU XUMUYe-
CKOro xapakTepa, HaknafjblBatoline orpaHMyeHmnss Ha UCNosb30BaHne ra3oaHaM3aTopoB B KOHKPETHOM Crly-
Yyae. Hanpumep, 0COHBEHHOCTW rPasynpoBKM.

CnepgyeT NpMHUMAaTh BO BHMMaHWE He TObKO Te rasbl U napbl, NPUCYTCTBME KOTOPbIX HEO6X0ANMO onpe-
[ennTb. HO U Te, KOTopble onpefensTb He TpebyeTcs, HO OHW Takke MOryT NPUCYTCTBOBaTbL B aTMocdepe.

CnepyeT Takke NPUHUMATL BO BHAMaHVe BO3AeCTBME BNAXHOCTV 1 KonebaHuii TemnepaTtypbl, 0COGEHHO
KorAa Mcnosb3ytT NPo600TE0PHbIE IMHUM W. YTO 60Mee BaXHO, ec/iM NPUCYTCTBYIOT UHbIE Napbl, KPOMe Napos
BOJpb!.

Hes3HaunTenbHble M3MEHeHUs YCMOBUI OKpyXaloLei cpefbl, Takne Kak NOBbILEHWe UN MOHWKEHWE
TemnepaTypbl, B 60/IbUINHCTBE CNyYyaeB He yunTbiBAEMbIE, MOTYT CU/IbHO NOBAWATL Ha pe3y/nbTar onpegerne-
HWSI. B YACTHOCTM, NPW HaNNUYUM XMUAKOCTEN, BbIAENSAOWMX Napbl, KOTOpPblE MOTYT KOHAEHCUPOBATLCS B BUAE
TyMaHa CHapyXu 1 BHyTpU rasoaHanmTnyeckoro o6opyfoBaHus.

MpeHebpexeHne aTUMK CBOKCTBaMM ra3os 1 NapoB Ha 060M aTane BbIbopa, yCTaHOBKM, BBOAA B IKC-
nayarauuio. obyyeHuns, paboTbl U Nepuoanyeckoro o6eyXmnsaHus noboro, camoro NPOCToro rasoaHanm3aro-
pa MOXeT NPMBECTMW K BblAaye OLIMOOYHbIX Noka3aHuii. Takme nokasaHust MOryT Bbl3BaTb, C O4HON CTOPOHBI,
NoXxHoe cpabaTbiBaHWe CUrHaM3auMmn AN HenpasuibHoOe AeiicTere, 1 ¢ ApYroi — OTCYTCTBME CUrHanm3a-
LUUM U HEOBXOAMMbIX BbIXOAHBIX CUrHaNOB. [0fo6HbIE hakTopbl MOTYT MPMBECTM K BO3HUKHOBEHWIO pucka
AN XN3HW N COBCTBEHHOCTM.

HekoTopble rasbl Uan napbl MOrYT BbI3BaTb KOPPO3WIO WKW Apyrme NOBPeXAeHWUs onpefeneHHbIX BU-
[OB AAaTYMKOB. Y HEKOTOPbIX AaTYMKOB OrpaHuMyeH CPoK Criyx6bl. CO BPEMEHEM Y HUX MOXET U3MEHUTbCH
YyBCTBUTENIbHOCTb. DTO OTHOCUTCA K HEKOTOPbIM TUMaM AaTyYMKOB TOKCUYHbIX ra3oB W Kucnopoga, a Takke
BEPHO A/15 AaTUYMKOB rOproYmnX rasoB. OTO OCHOBHAA NPUYMHA, NO KOTOPOI He06X0AMMO YaCcTO NPOBEPATb YyB-

8



FOCT IEC 60079-29-2—2013

CTBMTENbNOCTb Aatymka. O6bIYHO NPOBEPKY OCYLLECTB/SAIOT C NOMOLLbIO NMOBEPOYHON ra3oBoli cMecu, noja-
BaeMoOii ycTaHOB/IEHHbIM cnoco6oM. O6opyaoBaHNe 418 NPOBeAEeHNS NPOBEPKU/TPasyMpoBKN. noaxoasiiee
[ANA 04HOro TUNA CUrHaIM3aToOPOB, MOXET He MOAXOAUTbL ANS APYroro T!na, NoaToMy, kak npasunio, TpebyeTcs
cneumnanbHoe obyyeHve nepcoHana.

4.1.2 MNpasuna 6e3onacHoCTV Npu onpefeneHnn cofepXaHusa roproymx ra3os B Mectax NpucyTcTBusA
TEXHWYECKOro nepcoHana

Mpn BXofe B MOTEHUMASIbHO ONACHYI0 30HY HEO6XOAMMO 4YacTo NPOBEpPSTb NoKasaHUs rasoaHasnm3sa-
Topa. MoTeHumanbHO onacHas 30Ha MOXET YyXe CoAepXaTb B3pblIBOONACHbIE rasbl UK ObiTb HENPUTOAHON
AN AblXaHus, B TaKMX canyvasx nepcoHany norpebyetcs COOTBETCTBYIOLee NpeaynpexaeHue.

a3oaHanm3aTop BblAaeT NokasaHUs TOMbKO A1 TOr0 MecTa, e OH YyCTaHOB/EH, UN AN TOUKW B Hava-
ne npo600T6OPHON NMHUK, ecnn TakoBas UCMOMb3yeTcs. B3pbiBoonacHasa cpeja MoxeT o6pasoBaTbCs B He-
CKOJIbKMX MeTpax OT Touku oT6opa npobbl. CnegoBaTenibHo, HEO6XOAMMO MPOBECTU HECKOMBbKO M3MepeHWit
CO BCEX CTOPOH paboueli 30Hbl, YTOObI YAOCTOBEPUTLCS, YTO B HEll OTCYTCTBYIOT CKOMIEHNS B3PbIBOONACHOIO
rasa wnv napa.

Ecnu npegnonaraetcs, 4To NPUCYTCTBYIOT roproune napbl, TO cnegyeT NnpoBecTn oT60p npobbl Ha pac-
CTOSHUM 1 cM uamn 2 cm OT nona. Takue AelicTBUSA MOryT OGHapyXuTb, Hanpumep, HE6ObLUYIO YTeUKy XUa-
KOCTW Ha paHHeM 3Tane ee BO3HUKHOBEHUSI. B Takom cnyyae HeOGXOAMMO NPOBEpUTb BCe Gavxaiiume K uc-
TOYHUKY yTeukn yrnybnexus.

MokasaHnA razoaHannsarTopa feiCTBUTENbHbI TO/IKO Ha TOT MOMEHT, KorAa OHW cuuTbiBatoTcs. O6CToS-
TeNbCTBa MeHATCA. PekoMeHayeTca nepnogmnyeckm NoBTOpsATbL U3MEPEHUS, 0COBEHHO ecnu npegnonaraeTcs
npucyTcTeme napos (cm. 4.3.2) 1 NoBbIWaeTca Temnepartypa.

Ecnu B paboyeil 30He MOXeT NPVUCYTCTBOBATbL LUMPOKUIA CNEKTP ra3osB 1 Napos, TO C Y4ETOM PasHoli vyB-
CTBMTENbHOCTM ra3oaHasim3aTopa K KOMNOHEeHTaM ra3oBoii CMecn Heo6X0AMMO YCTaHOBUTb HU3KOE 3HaYeHue
nopora aBapuiHO curHanmMsauum.

Ecnu cyulecTByeT BepOATHOCTb NPUCYTCTBUS BELLECTB, OTPaBAALWMX JaT4nK (Hanpumep, CUINKOHOB,
3TUANPOBAHHOIO 6eH3UHA, KUCAOT U T.4.). HE06X04MMO Yalle NPOBOAWUTbL MPOBEPKY YYBCTBUTENBHOCTU raso-
aHann3aTopoB C TePMOKaTa/IMTUYECKUMU W NOMTYNPOBOAHUKOBBLIMU AaTYiKaMu.

KoHTponupysa cpegy Ha Hannyve roproyumx rasos v Napos, ciefyeT Takke yunTbiBaTb TOT hakT, 4TO MHO-
rMe U3 HUX. B TOM Yncne BCe napbl (3a UCKIOYEHMEM NapoB BOAbI), TOKCUYHLI. MoryT noTpeboBaTtbCs Kak fo-
NOMHWTE bHbIE AAaTUYMKN Ha Takue rasbl U napbl, Tak ¥ 4ONOMHUTE NbHbIE MepPbl NPeA0CTOPOXHOCTY.

Ecnu B cocTas razoaHann3aTopoB ropoyyvx ra3oB BXOAAT Takke BbICOKOUYYBCTBUTE/IbHbIE AAaTUMKN HA OT-
[leNbHble TOKCMYHbIE rasbl, TO TakMe AaTtyumkm MoryT 06HapyXmBaTb TO/IbKO 3TV KOHKPETHbIE rasbl. Kak npaBu-
N0, OHWN He CnocobHbI 0GHAPYXWUTb MPUCYTCTBUE B aTMOCdepe Kaknx-mbo Apyrux BpeAHbIX BELLECTB.

KoHTponb HefocTaTka KAC/0poAa TECHO CBSA3aH C M3MepeHneM roptounx rasos. MNoapobHee ato bydet
obecyxgaTtbes B N. (4.4.1—4.4.3). YacTo ata chyHKUMA fobasBnseTcs B rasoaHannsatopsbl. CylecTsyeT MHOXe-
CTBO BO3MOXHbIX MPUYNH BO3HUKHOBEHWSA HefocTaTka Kuciopoda. B HEKOTOpbIX ciyyasax 4acTUYHOW npuun-
HOM fedhmunTa KMcnopoga ABASETCA NPUCYTCTBUE B aHa/IM3MPYeMoli cpefie TOKCUYHOTO BeLecTsa, 4To camo
no cebe npejcTasnsfeT 3HAYNTENbHYIO ONACHOCTb. B 3TOM cyyae Takke He06xoAVMO UCMO/b30BaThb [0Mos-
HUTE/bHbIE AaTYUKN U NPUHUMATb AOMONIHUTE bHbIE Mepbl NPeA0CTOPOXHOCTH.

CnepfoBsatesibHO, KOrga peyb uaeT o paboTe BO B3pbIBOOMNACHOW 30He, peKOMeHyeTCa cneyuanbHO npo-
BEPATb NOTEHUMaNbHY TOKCUYHOCTb Cpefbl B NPUCYTCTBUN NnLa, OTBETCTBEHHOMO 3a 6e30MmacHoOCTb npose-
[AeHnsa paboT, cneuyanncTa no oxpaHe Tpyaa uav 4pyroro avua ¢ nogo6HbIMY NOTHOMOUUAMM.

MpumMmeuaHune — B pasHbix cTpaHax NPUHATLI pasHble 3HAYeHUs, onpefensLline MakcmMmMmasbHble AOMYyCTH-
Mble YPOBHU NPUCYTCTBUA BPeAHbIX BelecTB. bonee nogpo6Hy0 NHopMaLMio MOXHO NOMYYnTb B aMepUKaHCKUX nepey-
HAX «USA's ACGIN book of TLV's (Threshold Limiting Values)» n «BEls». rae npuBegeHbl 3HavyeHusa MAK (npegenbHo
JonycTumas KOHLeHTpauusa BpeAHbIX BelecTB B Bo3dyxe pabouyeil 30Hbl), nnn obpatuTbecsa 3a Heli B EBponelickyto ko-
MUCCHIO MO BOMPOCY OMACHbIX A/151 XN3HN XUMUYECKNX COeAVHEHNI B NMPOMbILLIIEHHOW 30He, koTopas ny6aukyeT cnucok
pekomeHfoBaHHbIX MAK. O6e opraHnsauymmn exerofHo 06HOBASAIOT faHHble NepeyHn. B gpyrux ctpaHax 06bI4HO NCNOMb-
3yl0T OfHY M3 3TNX 6a3 flaHHbIX Kak OCHOBaHWe ANs BbiNycka COGCTBEHHbIX HALMOHA/bHbLIX OKYMEHTOB, KOTOpble Takke
MOXHO Mcnonb3oBaTb B pabote. Ha TeppuTopun Poccuiickoli degepaunn geiicreyeT NOCT 12.1.005, ycTaHaB-
nuBawwunii o6wmne caHn TapHo-rurneHnyeckne TpeboBaHnNs K nokasaTenaM MUKpokaMMaTa U 4onycTUMOMY
cofepXxaHuio BpefHbIX BelL,eCcTB e BO3Jyxe paboyeli 30Hbl.

4.2 HekoTopble 06uMe cBOCTBA ra3oB U NapoB

Bce rasbl 1 napbl NO/THOCTbIO CMELUNBAIOTCA MeXAY CO60i ¢ MOMOLL b0 Anddy3un nnv npyu nepemeLln-
BaHUW. CMmellaBLKCh, OHW 6oNblUe He pasgensTca. OfHaKo HeKOTopble rasbl U napbl NPy CMeLeHn MoryT
BCTynaTb Mexzy co60i B XMUYECKYI0 peakuuto.
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Ecnu copepxaHune kakoro-to rasa wam napa ysesimunsaeTcs B O4HOM MecTe, TO 3TO 06BbACHAETCA Tewm,
4yTO faHHOe BelLecTBO NMPOoAo/IKaeT OTKyAa-TO NOCTynaTtb, a He ABMAeTCA cneAcTBYEM TOro, Yto Apyroe Be-
LLleCTBO ocaxjaeTcs.

Kak ToN1bkO NPoOn30LLI0 CMELLEHNEe ra3oB 1 NapoB, OHWM OCTalTCA He pa3fesieHHbIMU, eCv TOSIbKO OAUH
13 KOMNOHEHTOB CMECU He yaanseTcs XMMUYEeCKUM NyTem Uau He MorsoLaeTcs, Hanpumep, yronbHbiM O ub-
TpoMm. B cnyuae ¢ napamun xugkocTeli yganeHie napa n3 cMecu MOXeT MPOoM30iATH Takke Mpu ero KoHgeHca-
Lun BCNeACcTBUE MOBbIWEHNA AaBAEHUS U (M) CHWKEHNUS TeMnepaTypbl.

MANOTHOCTb YNCTBIX FA30B M NapOB MPOMOPLMOHAIbHA MX MONEKYNsSPHOWA Macce. Mpy cMmelleHun rasos
1 NapoB He NPOUCXOAUT U3MeHeHUs nx obbema. CnegoBaTesibHO, MIOTHOCTb CMeCell ra3oB M MapoB MOXeT
6bITb MPOCTO BbIBEfEHA N3 06 bEMHbIX f0M1E N MONEKYNSAPHBIX MAacC X KOMMNOHEHTOB. Ecnn umetoTcsa gaHHble
06 OTHOCUTE/IbHON M/IOTHOCTU KOMMOHEHTOB, TO OTHOCUTE/IbHAsA M/IOTHOCTb CMECKH MOXeT ObITb paccumTaHa
Ha OCHOBaHUW 06BEMHbIX A0/1€ U OTHOCUTE/bHbIX MIOTHOCTE KOMMNOHEHTOB.

Bo3gyx nMeeT OTHOCUTE/IbHYIO MOJIEKY/ISIPHYIO MaccCy, NMPUGAN3UTE/TbHO PaBHYH0 29. COOTBETCTBYIOLLYHO
OTHOCUTE/IbHOW MIOTHOCTH, paBHOI 1. Hanpumep, rasbl ¢ MOIEKYSPHBIMU Maccamy MeHblue 29 6yayT nmeTb
OTHOCUTE/IbHYIO NJIOTHOCTb MeHbLUe 1 1 6yAyT nerye Bo3gyxa.

B kauecTBe npumepa MOXHO MPUBECTU CreAyloLWwunii ciyyain. MeTaH ¢ MONeKySpHOW Maccoii paBHON
16 6yaeT nerve BO3Ayxa, a YrAeKUC/bIiA ra3 ¢ MONEKYISIPHOI Maccoli paBHoli 44 — Tsxenee Bosgyxa. CMech
3TUX ABYX ra3oB ob6pasyioLlascs, Hanpumep, Ha MecTe CBaslkM OTXOA0B WK ras, CoAepXalniica B LWaxTHOM
nopoge 1 cocToAWwniA 13 npumepHo 53 o6bLeMHoON Aon % MeTaHa u 47 06beMHol f0nn % yrnekucnoro rasa
6yAeT UMeTb Takyto Xe NJ0THOCTb, Kak U NJI0THOCTb BO3AyXxa.

CMecy 4nCTOro BO3gyXa C YACTbIMU rasaMu WaW rasoBbIMU CMECSMU, KOTOpble fierye Bosgyxa, oyayT
TakKe ferye Bo3ayxa, Ho pasHuLa B OTHOCUTE/bHOM NAOTHOCTW ByAeT MeHblue, YeM A5 YACTbIX ra3oB U na-
pos. Cmecu 6yayT CTPEMUTLCA NOAHATLCA BBEPX A0 TEX MOP. NOKa He CTAaHYT HACTO/IbKO pa3basieHbl YNCTbIM
BO3/lyXOM, YTO pasHuLia B OTHOCUTE/IbHO NJIOTHOCTU OKaXXeTCH HE3HAUNTESIbHON.

CMecun 4yncToro Bo3fyxa C YACTbIMU rasaMu uau napamu, Kotopble Taxenee Bo3gyxa, byayT Takke T-
Xenee BO3Ayxa, HO pasHMLA B OTHOCWUTEsIbHOW MIOTHOCTY OyfAeT MeHblue, YeM A8 YACTbIX ra3oB U Napos.
OHu ByflyT CTPEMUTLCS NEPEMECTUTLCA B MECTA, PACMONOXKEHHBIE HUXE YPOBHS 3eMIn (HanpumMep, KoNnoaubl,
AMbIl. BMaguHbl), 0 TEX NOP. NOKA He CTaHYT HACTOJIbKO pa3baBfieHbl YACTbIM BO3[YXOM, YTO pasHuua B OT-
HOCUTE/IbHOW NIOTHOCTU OKAXEeTCA He3HaUNTesIbHOM.

Ecnn NCTOUYHMK yTeUKM 1 BO34YX BOKPYT HEro 3HaUNTe/IbHO Tenee oKpyxaloLlero Bo3ayxa, BblgensemMas
CMeCb MOXeT CHavyasia NojHUMAaTbCA, faxe ec/n ee OTHOCUTE/IbHasA M/I0OTHOCTb Bbille 1. QkcnepuMeHTab-
HbIM NyTeM YCTaHOBJ/IEHO, YTO MOBbIWEHMe TemnepaTypbl Ha 30 K ymeHblUaeT OTHOCUTE/bHYIO M/IOTHOCTb
Ha 10 %. BepHa 1 o6paTHas 3aBMCUMOCTb, KOrfia TemMnepaTtypa UCTOUYHUKA YTEUKN MeHbLLe, YeM TeMnepaTypa
OKpyXXaloLero Bo3gyxa.

BcnepcTBre pasHuLbl TeEMNepaTyp B 30HE YTeUKW W BAUSAHWUSA eCTeCTBEHHOW TypOy/eHTHOCTU rasbl 1 ra-
30Bble CMECH C OTHOCUTe bHOM NAIOTHOCTbLIO B Anana3oHe oT 0.8 go 1.2 BegyT cebs Kak rasbl, paBHble Mo Na0T-
HOCTMK BO3AYXY, W, cnefoBaTesibHO, CNOCO6HbI PacnpoOCTPaHATLCS BO BCEX HaNpaBieHUsX.

Bce roptouve rasbl ¥ napbl 06n1agal0T TakMMu xapaktepuctukamu, kak HKMP n BKIMP. 3tn npepge-
Nbl YCTaHaBNMBAIOTCA OMNbITHBIM MyTeM, fAaHHble 06 3Tux npefenax ANA MHOTMX BELECTB MOXHO HaliTh
B IEC 60079-20. 3Tn flaHHble He MOryT 6bITb NpejcKasaHbl C OnpesesleHHON TOUYHOCTbHO.

Bce napsbl, 3a NCK/OYEHNEM NapoB BOfpl, B TOW WM MHON CTEMEHW SBMAIOTCSA TOKCUYHbIMU. Bee roptoune
napbl TOKCUYHbI NMPU COAEPXaHUN ux B BO3ayxe Hmxe 25 % HKIMP. MHOrne TOKCUYHbI NpU CoAepXaHum meHee
1% HKMP. B nto6oM cnyyae rasbl (KpoMe BO34yxa Wi Kucaopoaa) ABasTcs yaywawwmumy (T.e. nx Bo3aei-
CTBME Ha TEXHWYECKN NepcoHas BbI3BAHO TOJILKO TEM, YTO OHU YMEHbLUAIOT COfepXxaHne Kucaopoga B BO3-
yxe). TOKCUYHOCTb APYrMX ra3oB MOXeT BapbMpoBaThCSA OT CPeAHeN A0 BbICOKONA.

Mpu onpegeneHun KOHKPeTHbIX ra3oB WKW NapoB HEO6XOAUMMO MMETb MpefcTaB/ieHne O TOKCUYHOCTY
APYruX rasoB WM Napos, KOTOPble MOMYT MPUCYTCTBOBATb, HO HE MOTYT ObITb ONpeAeeHsbl.

4.3 OTAnMunTeNbHble 0COB6EHHOCTM onpepneneHnsa rasos U napos

Hwxe npuBefeHbl OCHOBHbIE OT/IMYMA MEXAY OnpefesieHeM rasos 1 nNapos.

4.3.1 OnpepeneHve rasos

4.3.1.1 O6LMe NonoxeHns

BeulecTtBa, coxpaHsoLiMe ra3o06pasHoe CoCTOsHME NpY 3HAYEeHNAX TeMnepaTtypbl U AaBAeHUs, Npu Ko-
TOPbIX OHW MOTYT 6bITb OBHAPYXeHbI, CTPOro NOAYMHAIOTCA ra3oBbIM 3akOHaM W BefyT cebsa npepckasyemo.
B Takux cnyyasx, Kak npasuio, JOCTATOYHO MPOBECTU NPOCTOM MHCTPYKTaX nepcoHana.

[asbl MoOryT 6bITb YACTBIMM WM 06pa30BbIBaTb ra30Bble CMECU MNpPU YC/0BMWU, YTO OHU He BCTynawT
B XMMMUYECKYI0 peakuuto. VIsmeHeHusi Temnepatypbl Un AaBneHust He BT Ha coCcTaB ra3oBoli CMecK, Co-
cTosiLeli U3 rasos, He BCTyNaoLWMX Mexay CoO60i B XMMUYECKYH0 peakuuio.
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4.3.1.2 I'pagyvpoBka. O6LME NONOXEHMUS.

KoMnnekTbl Ans nepuoguyeckoii rpafyvpoBKM M NPOBEpKM paboTOCNOCOGHOCTK rasoaHann3aTopos,
npefHasHayYeHHbIX A5 KOHTPONS B OAHOW TOUKe, MOPTATUBHbLIX U NepeaBMKHbIX fa30aHaM3aTopoB COCTOAT,
KaK npasw/io, U3 NepeHoCHOro 6asnoHa ¢ NOBEPOYHO CMEChIO NoJ faB/ieHMeM, CpeacTBa peryinpoBaHns
pacxofa v agantepa ANS Nofjayn NOBEPOYHOI CMecu Ha razoaHanusaTop. [nA razoaHaIMTUYECKUX CUCTEM,
MCMONb3YIOLMX MHOTOTOYEYHYIO CUCTEMY OT60pa Npobbl, 6anNoHbI C MOBEPOYHON CMEChbio MOryT pacnona-
raTbCs B HEMOCPeACTBEHHON 6/1M30CTM OT ra3oaHann3aTopos. B nocnegHem cnyyae, gna obecneveHns asTo-
MaTUYECKOI rpaflyMpoBKN Gasi/IoHbI MOTYT 6bITb MPUCOEANHEHBI K CUCTEME OTHopa Npoobbl.

CyluecTByeT BO3MOXHOCTb W3rOTOB/IEHUA W XPaHEHWs MOBEPOYHbIX CMecei, a TakkKe KOHTPO/bHbIX
rasoBbIx cMeceli B 6annoHax nog AasfieHneM, NOSIHOCTbIO OTBevaLWnx TpeboBaHNAM ra3oBoro aHaamsa.
MHorve cmecu MoryT 6bITb MPUrOTOBMAEHbI C MPUMEHEHNEM CYXOrO UM CUHTETUYECKOro BO3fdyXa B KayecTse
rasza-HanosIHUTEeNs, YTO BAXHO A/11 TEPMOXUMUYECKUX U APYTUX AATYMKOB, A1 HOPMaIbHOTO (PYHKLMOHNPO-
BaHWA KOTOpbIX TpebyeTcs Bo3dyx. CyLUeCcTBYIOT OrpaHuyeHus, HaknagbiBaemble TpeboBaHuAMu Gesonac-
HOCTW. HA BO3MOXHOCTb M3rOTOB/IEHUS Fa30BbIX CMECel B BO3AyXe C COAepXaHMeM ropioyero rasa 6osbLuem,
yem 50 % HKIP.

[lns ra3oBbix cMeceil, coAepxXallx arpeccuBHbIe rasbl, CPOK XpaHeHNs yBEIMUMBAETCS, €CN OHW Npu-
rOTOB/IEHbI HA OCHOBE CheuuasnbHO OCYLIEHHOro as3oTa, B obWwem c/yyae 3To 06bluHas npakTuka Aanaa nofob-
HOro pofa rasoBbIX CMeceld, ecnv OHa COBMeCTVMMa C NPUHLMIMIOM U3MepPeHNs AaTUYNKOB.

Ana nposepkn paboTOCNOCOGHOCTM TPACCOBbIX fa30aHa/IM3aTOPOB HEO6XOAMMO B OMTUYECKWA MyTb
NOMeCTUTb NOBEPOYHYIO ra3oByl0 KIOBETY. Ha mpakTuke cofepxaHue roproyero rasa B NMOBEpPOYHOl ra3oBoii
KioBeTe npesbiwaet 100 % HKIP (cMm. 4.5), ogHaKo NOBEPOYHbIE ra3oBble CMecK AN UHPaKpacHbIX raso-
aHann3aTopoB MOryT ObiTb N3rOTOBMIEHbI HA OCHOBE a30Ta, a He BO3fyXa, YTo obecneyvBaeT UX B3pbIBO6E30-
NacHoCTb.

B cnyvasx, korga Heo6xoAnmMo 06HapyXunTb 60/1bLIe O4HOro roproYero rasa, 06bIYHO UCMONb3YIOT eANH-
CTBEHHbIi MOBEPOYHbIN ra3 v AaHHble N0 OTHOCUTE/IbHOW YyBCTBUTENBHOCTY rasoaHanm3aTtopa Kk onpegense-
MbIM KOMNOHeHTaM. Bonee nogpo6Has nHopmaumsa cogepxmtcsa B 4.3.2.2.

4.3.1.3 PacnpocTpaHeHue ropioymx rasos 1 0T60p nNpobbl

[a3bl MOTYT MMETb MIOTHOCTL MEHbLUE MIOTHOCTU BO3AyXa, HanpuMep BOAOPOA U MeTaH. HekoTopble
061a4aloT NPakTMYeckn Takoi xe NIOTHOCTLIO, KakK BO3AyX, Hanpumep, oKcup yriepoja, cepoBofopos, cu-
HWbHasA KUCNoTa, 3TaH, 3TWIeH 1 aueTuneH. HakoHew, UX NIOTHOCTb MOXeT Obrrb 60/blle NAOTHOCTU BO3-
Jyxa. Hanpumep, y xsopa, AMoKcuaa yriepoga, AUOKCUAa Cepbl, CKWKEHHOro He(pTAHOro rasa, nponasa,
nponusaeHa v bytaHa.

MpucTtynast kK oT60py Npobbl, HEO6XOAMMO MPOBECTW HECKOSIbKO M3MEPEHWIA B KOHTPO/IMPYEMOWA 30He,
NPUHMMasn BO BHUMaHWE OTHOCUTESIbHYIO M/IOTHOCTL ra3oB. ATO TakkKe MOXET NOMOYb OOGHAPYXUTb UCTOUYHUK
yTeuKM.

4.3.1.4 TOKCMYHOCTbL rasos

HekoTopble roptouve rasbl, 0CO6EHHO amMMMak, CepoBOOPO[, CUHW/IbHAA KWUC/OTa, OKCUA yriepoaa,
MeTunaMuH 1 chopmanbaerng ABASAITCA BbICOKOTOKCMYHBIMU MPU UX OYEHb HU3KOM COAEpXaHuu B BO3f4y-
Xe. KOTOpoe He onpefesnseTcs rasoaHasm3aropamMu roploumx rasos, HECMOTPS Ha TO YTO OHW NpuBeAeHb!
B |IEC 60079-20 1 camu 3Tu rasbl MOryT OblTb OGHapyXeHbl TEMMW Xe razoaHanusatopamu Mpu ycroBuM,
4yTO MX cofepxaHvie cornoctaBnmo ¢ HKMP. Ecnn ecTb BEPOATHOCTb NPUCYTCTBUA TakuMx rasos, TO A5 UX 06-
HapyXeHns noTpebyroTcs n3bupartenbHble aTUMKM HA KOHKPETHbIE TOKCUYHbIE rasbl U, BO3MOXHO, 4OMNOSHU-
TefbHble Mepbl NPeLOCTOPOXHOCTUN, eCNy B aHHOW 30He NPUCYTCTBYET NepcoHan.

Heo6xoanMo NPUHATL BO BHUMaHMe, YTO HEKOTOpble Heroptoune rasbl TaKkke 061aatoT BbICOKON TOK-
CUYHOCTbI0. HanpuMep, X1op, ANOKCUA Cepbl, OKCUA asoTa 1 AUOKCU a3oTa. Ecnm ecTb BEPOATHOCTL NPUCYT-
CTBUSA TakUX rasos, TO A/11 UX 06HApYXeHUa Takke notpebyoTcsa nsbuparesibHble AaT4MKM TOKCUYHBIX ra3oB
1. BO3MOXHO, [OMNOSIHUTE IbHbIE Mepbl NPefOCTOPOXHOCTH.

[pyrve roptoyve rasbl, Hanpumep, NponaH, UukIonponaH, 6yTaH 1 CXMKeHHbIV HeddTAHOW ras obnagatrot
cpefHeli TOKCUYHOCTbIO UM HAPKOTUYECKMM AeCTBMEM MPY coAepxaHun B Bo3ayxe, MeHblieM HKIMP. Takve
Heroptouve rasbl Kak AUOKCUS yr/iepofa 1 3aKMCb asoTa, TOKCUYHbI NPY KOHLEeHTpauuax, KoTopble He MoryT
NpVBECTN K 3HAUMTENbHOMY AeduumnTy kucnopoga (cm. 4.4.4).

4.3.1.5 BnusHue napos BOApI

XoTs B JAaHHOM pasfgene paccmaTpuaeTcs onpegenieHne TONbKO FoplUnX ra3osB, 06bIYHO HEBO3MOX-
HO UrHOpMpoBaTb MPUCYTCTBME NapoB BoAbl. OHM MOryT co3faBaTb NpPob6aemMbl, Hanpumep, Korga oxnax-
[eHHbI razoaHann3aTop 6bICTPO NepemMelLaeTca B TENYI0 U BNaXHY aTMocdepy. Takas cutyauus ckna-
[OblBaeTcA. Korga razoaHanvsaTop M3 NpoxsafHoro MecTta NMepeHocAT B HOpMasibHble YCNOBUA WU Korga
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OH M3 NOMeELLEeHNA C KOHAWLMOHMPOBAHHbLIM BO3YXOM MonajaeT BO BMAXHYH TPOMUYECKYD uau cy6Tpo-
nuyeckyro atMmocdepy. Boga MOXeT KOHAEHCUPOBATLCA BHYTPU AaTyuka WM Ha ero noBepxXHOCTU, Bbi3bl-
Bas BPEMEHHYI0 MOTepo YyBCTBUTENIbHOCTM WU Kakylo-Nnbo MHYH HemcnpasBHOCTb, MOKa razoaHanusaTop
He HarpeeTcs 1 Bofda CHoBa He ncnaputcsi. OCO6eHHO 3TO XapaKkTepHO A5 3/1IeKTPOXUMUYECKNX AaTUNKOB:
04YeHb BbICTPOE yMEHbLUEHNE NOKa3aHWi AaTuvka KUCN0PoAA MOXET NMPOU30ATU OT HOPMAsTbHOTO 3HAaYeHNs
06bemMHol fonm 20.8 % mnu 20.9 % fo 16 % u HUXe TOSIbKO KM3-3a 06pa3oBaHUS MIEHKN BOAbl, CKOHAEH-
cMpoBaBLUeiics Ha X0N0fHOK MembpaHe faTumka. B TakoMm crnyyae 4yBCTBUTE/IbHOCTb JaTumka Mea/1eHHO
BOCCTAHOBUTCS TOJIbKO Yepe3 HEeCKOSIbKO MWHYT, NOC/e TOro Kak OH HarpeeTcs A0 TemnepaTtypbl OKpyXato-
e cpeApl, a BNara ncnaputcs.

Mapbl BOAbI TaKXe MOTyT MNOCAYXWUTb NPUYMHON N3MEHEHNS NOKa3aHWin ra3oaHann3aTopos, UCNO/b3YH0-
LWMX OTAEe/bHble MeTOAbl onpeAeneHus, NnpuBefeHHble Hke (CM. pasgaen 5 v npunoxeHve A).

4.3.2 OnpepgeneHne napoB roprYnX XnaKocTein

4.3.2.1 O6wme nonoxeHus

CBoiicTBa NapoB ONMCbIBaOTCS 60/1€e CI0XKHbIMW 3aBUCUMOCTSIMU, YEM CBOMCTBA rasos. Napbl 06pasy-
I0T BeLLeCTBa, B KOTOPbIX XXUAKOE WK TBEPAOE COCTOSAHNE MOXET Haxo4uTbCA B paBHOBECUY C ra3006pasHbIM
COCTOSIHMEM MPU HOPMaJIbHbLIX UIN HE3HAUYNTESIbHO OT/INYHAIOLWMUXCA OT HOPMaUTbHbIX 3HAYEHUAX Temneparypbl
1 faBnexus. Mapbl BeAyT cebs MHaye, HEXesnn rasbl, M OHU MOTYT Bbi3BaTb 60/ibLIe NpobnemM. Korga B pabouel
30He BEpOATHO NPUCYTCTBME NapoB, HEO6XOAMMO AONOMHUTENIbHO 03HAKOMWUTbL NEPCOHAN C UX CBOMCTBAMM.

CKOpOCTb MCNapeHns XUAKOCTM BO3pacTaeT € yBenmueHmem Temnepatypbl. O6bemHasa fons napa, ko-
Topas MOXeT 06pasoBaTbCA B 3aMKHYTOM ob6beMe (HacblleHHbIV nap), Takke BO3pacTaeT C yBe/IMYEHNEM
TemnepaTypbl. O6bemMHas fon5A 06pasyloLLeroca napa 3aBucuUT OT TeEMNepaTypbl U AaB/IEHNSA U HUKaK He CBSA-
3aHa C KO/IMY4eCTBOM XWUAKOCTU, ocTalolielica B 06beme. MakcumanbHas o6bemHas o5 napa Takke He 3a-
BUCUT OT NPUCYTCTBUSI NHOOOrO APYroro rasa B BO3Ayxe, eCnv OH 06/1agaeT Tol e TeMmnepaTypoi 1 faBfieHun-
eM 1 He pacTBOPSAETCSA B XUAKOCTU.

MakcmmasibHoe 3HauyeHne 06beMHOV 40K Napa, KOTOPYI0 MOXHO AOCTUTHYTb NpU 3afaHHoli Temnepa-
Type (06beMHass [0NS HaCbIWEHHOro napa), 06paTHO NPONOPLMOHANLHO abCcoNOTHOMY AaB/ieHunto. B cBs3n
C 3TUM MOBbILWIEHNE faBEHNSA MOXET NPUBECTU K KOHAEHCaL N napos.

SKcneprMeHTasIbHbIM MyTeEM YCTAHOB/IEHO, YTO NPV MOCTOSAHHOM faBfeHnn 06 beMHasa [0S HaCbILLeH-
Horo napa ysenuuveaeTcs B 1.5—2 pasa Ha Kaxable 10 °C npu noBbIWEHUN TEMNepaTypbl XXUAKOCTU U CHU-
Xaetca B 1.5—2 pasa Ha Kaxable 10 aC npu yMeHbLUeHUn ee TeMmneparypbl.

OdhekT yaBoeHWs abCOMNOTHOTO AaBneHUs paBHOCWIEH 3 eKTy yMeHblleHUs Temneparypbl
Ha 10 °C — 17 °C npu NOCTOAHHOM [aBfIeHUN. Y MEHbLUEHVEe AaB/IEHNS HaMoJ/I0BUHY PABHOCU/IbHO TAKOMY Xe
MOBbILIEHUIO TEMNepaTypbl.

TemnepaTypa, nNpy KOTOpPO/ 06beMHas A0S HaCbILEeHHOro napa MOXeT A0CTUrHyTb 100 % npu Hop-
MasIbHOM aTMOoC(epPHOM AaBfieHNM, Ha3biBAETCA TeMnepaTypoi KUNeHns.

Mpu atmocthepHoM AasneHnn obbemHan Aona napa, pasHas 100 %, MOXeT OblTb OCTUTHYTA TOJIbKO
npu paBHOW nnn 6onbLueli Temnepartype KuneHns. Huke TemnepaTypbl KUNEHWUS XUAKOCTY MaKCUMasibHO BO3-
MOXHas o6bemMHas 4018 napa B BO3fyXe WK B Apyrux rasax byget meHblie 100 %.

dakTnyeckoe cofepxaHve napa OyAaeT MeHblue pacyeTHOro Npu ABVXEHUW aTMocepHOro sosgyxa
Ha/, NOBEPXHOCTbIO XWUAKOCTU WUAN NPU HefocTaTKe BPEMEHU ANA YCTAHOB/IEHUS paBHOBECUS Map — Xui-
KOCTb. MakcuManibHoe KOIMYeCcTBO napa MOXeT CKOMUTbLCA B 3aMKHYTOM 06beme, 0COOeHHO, ecnn AnTesb-
HOe BpeMs OTCYTCTBYET NMPUTOK CBEXEro BO3AyXa, a NnepemMellnBaHne NapoBO3AYLUIHOW CMecu NpPOMCXOauUT
MeJ/IEHHO MYTEM KOHBEKLUU WU MEXaHUYECKU.

[optouie XMAKOCTU UMelT TemnepaTtypy BCMbIWKW, KOTopas onpegensercs crnocobom, OTAWNYHbIM
oT cnocob6a onpeaeneHns HKMP. Co6CTBEHHO roBOps, 3Ta TeMnepaTypa paBHa TemnepaType, Npu KOTOpoi
cofepxaHue napa Haj NoOBEPXHOCTbIO XMAKoCcTK gocturaeTt 100 % HKMP.

Bce 3T cBoiicTBa HaknaAblBalOT OrPaHNYEHNs Ha CoAepXKaHue napoB XWAKOCTW B CMECH C rasamu.
Mpu no6oii 06bemHol A0NM Napa B ra3oBON CMecy yMeHbLUeHWe TeMnepaTtypbl Uy MOBbILLEHNE AaBNeHNs
Ha onpeAeneHHOM aTane NpuBeAET K AOCTMXEHWIO TOUKM HACbILLEHWUS, HUXE KOTOPOU nap HauHeT KOHAEeHCH-
poBaTbCs B BuAe TymaHa Wau kanesb XuMAKocTW. Korga peub ugeT o BOAAHOM nape, aTa Toyka 0603HavaeT-
CA Kak ToYka pockl. [laHHbIA TEPMUH YACTO MPUMEHSIeTCA 1 K ApyrMM napam. CrefoBaTtefibHO, HWXKE TOUKU
pocbl cocTaB /1t060i NaporasoBoil cMecy AO/KeH N3MeHUTbCS. Ecnu koHgeHcaumsa napa npousoLia BHYTpK
razoaHasiMTMYecKon CUCTeMbl WU Ha MOBEPXHOCTY AAaTuuka, TO 3TO MOXeT MPUBECTU K IOKHBIM, MEHbLUMM
OTHOCUTENIbHO (DaKTUYECKOro 3HauYeHus, NokasaHUsM rasoaHam3aTopoB. Takke BEpHO, YTO Npu McnapeHun
paHee KOHAEHCMPOBAHHOrO Napa C ra3oaHann3aTtopoB Mpy BO3BPALLEHNN MX HA «UYUCTbI» BO3AYX BO3MOXHO
nosiBfIEHNE NOXHbIX 3aBblLLEHHbIX NOKa3aHWin 060pyA0BaHUS.
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4.3.2.2 [pagyvpoBka

MoOMMMO OrpaHUYeHmnin Ha rasoBble CMecH, ykasaHHbIX B 4.3.1.1, cywecTBYOT NpakTU4yeckme orpaHu-
YeHna Ona NpUMeHeHVs MOBEPOYHbIX CMeceid, cofepXallmx ropoyne napbl, B yCNOBUAX akcnayartauum, 06-
YC/OB/IEHHbIE MWHUMa/bHOI TeMnepaTtypol, nNpyu KOTOPOI 3TM CMecn MOryT 6blTb MCMOMb30BaHbI, MW faB-
JIeHVeM MOBEepOYHOl CMecu, KOTOpoe HeobXo4MMO co3faTb Ha BXOAE B rasoaHannsatop, Win AaBfieHnem
B 6as1/10He CO CMeChI0.

MakcumanbHoe cofepxaHue LefieBoro KOMMOHeHTa, KOTOpoe MOXHO co3fiaTb B 6asi/loHe nof fasre-
Hnem 2—3 MlMa. — He 6onee 50 % HKMP ansa n-neHtaHa (TemnepaTypa kunexus 36 °C). okoso 10 % HKMP
ANns n-rekcaHa (tTemnepartypa kuneHus 68 °C). Ewie 60/1ee HU3KMe KOHLEHTpaLMM MOXHO co34aTtb Ans ApYyrux
BELLLECTB CO CXOAHBIMU TeMMNepaTypamMu KuneHus u ewle 6onee HU3KUe AN BeLWeCTs ¢ 60/1ee BbICOKUMU TEM-
nepaTtypamu KUneHus.

Kak npasusio, NoBepoOYHbIEe ra3oBble CMECU C Le/IeBbIM KOMIMOHEHTOM NMEHTAHOM U reKCaHoM NpUMeHs-
10T B HEQPTAHON MPOMBILLIEHHOCTU, FAe 3TU napbl MOTYT GbiTb OCHOBHbIMW KOMMOHEHTaMK B3PbIBOOMACHbIX
napoB. OfHaKo B ApYrMx oTpacnsax NPOMbILIEHHOCTU Peako yAaeTcs NPUroToBUTb AN MPUMEHEHUS BHE
nabopartopurii NOBEPOUHYIO ra3oByto CMeChb, koTopasi byfeT NOMHOCTLIO COOTBETCTBOBATL Napy onpeaensemoi
roptoyei XnakocTu.

YT06bI pewnTb 3Ty Npobaemy, 4yBCTBUTENIbHOCTb 060PYAOBaHMSA K pa3NnyHbIM rasam 1 napam oTHOCK-
TeNbHO YYBCTBUTENIbHOCTU K Lie/IEBOMY KOMMOHEHTY (OTHOCUTE IbHAas YyBCTBUTENIbHOCTL) ONpeaenstoT B na-
6opatopun. MonyyeHne Takoro poga AaHHbIx TpebyeT 60/1bLIOro pacxofa BpEMEHN U CPeAcTB, 1 06bIYHO 3Ha-
YeHNs OTHOCUTESIbHBIX YyBCTBUTE/ILHOCTEN ONpeAensoT TONbKO A1 KOHKPETHON MOoAenu rasoaHannsaropa,
a He AN Kax[0ro npubopa B OTAENIbHOCTW. B Takmx cnydasx Mexay pasnnyHbIM1 ra3oaHann3aTopamu ogHoi
1 Tl e mogenu 6yayT cyliecTBoBaTb HEKOTOPbIE pasnyus.

B cBA3M C aTUM rpagynpoBKy crefyeT NPOBOAWTL OAHUM U3 ABYX CMOCOGOB:

a) nofaTb NOBEPOYHYHO rasosyto cMech (MI'C). ycTaHOBUTbL 3HAYEHWe NokasaHuii razoaHasimsaropa pas-
HbIM COZlepXaHulo NOBEPOYHOro KoMMnoHeHTa B MIFC, ganee npu NpoBeAeHWU M3MepeHUii Heo6XoaUMO WC-
nonb30BaTh 3HaAYEHUS KOIULMEHTOB OTHOCUTENILHON YYBCTBUTENLHOCTU ANS NepecyeTa nokasaHwi raso-
aHanusatopa B cofepxaHve onpegensemoro KOMnoHeHTa (B npuéopax co BCTPOEHHbIM MUKPOMPOLLECCOPOM
3TOT NnepecyeT OCYLLECTBNSETCA NPOrpaMMHo):

b) nojaTb NOBEPOYHYIO ra3oByl0 CMeCb, YCTAHOBUTb 3HaYeHWe nokasaHuii razoaHannsaTopa € y4eTom
OTHOCUTE/IbHOW YyBCTBUTE/IbHOCTM Takum 06pa3om, YTOObI NPV U3MepeHnsX NokasaHWsa COOTBETCTBOBA/IN CO-
JepxaHuto onpeaenseMoro KOMNoOHeHTa (rasa unv napa) M CyMMbl KOMMNOHEHTOB.

MoryT oTMeuyaTbCA WU3MEHEHWS OTHOCUTE/IbHOM YyBCTBUTENIBHOCTU AATUMKOB C TEYEHVWEM BPEMEHMU,
NpenMyLLEeCTBEHHO 3TO OTHOCUTCA K AaTymkam C OrpaHMYeHHbIM CPOKOM CAYX6bl WK K Aatyvkam, noasep-
XEHHbIM «OTpaBfeHNto» (NoTepe YyBCTBUTENbHOCTW BCNEACTBME XMMUYECKOTO BO3AEiCTBMUS), B HACTHOCTY,
3NEKTPOXNUMUYECKNM U TEPMOKATA/TUTUYECKUM JaTHuKaMm.

Hanpumep, B cnyyas ¢ TepMoKaTa/IMTUYECKUMW faTynkamu YyBCTBUTENBHOCTb K MeTaHy 6yAeT YMeHb-
lwaTbca 6bICTPEE, YeM K APYrMM rasam uaum napam. Ecnu ato npoucxoguT M rasoaHanm3atop 6yAeT cHosa
oTrpafiympoBaH No NOBEPOYHO ra3oBOi CMecH, cofepxalleii meTaH, To ANA APYrUX ra3oB 1 NapoB OH byaeT
[JaBaTb 3aBbllLEeHHbIe NOKa3aHWUs, YTO He CHMXaeT ypoBeHb 6e30nacHOCTH, obecneynBaemblit ITMM 060pya0-
BaHVeM.

Mo 3Toli NpUYMHE NpKU NCNOMb30BaHUM TEPMOKATA/IMTUYECKNX AATHNKOB B NMOTEHLMA/ILHO B3pblBOOMAC-
HOM cpefie, B KOTOPOI B YMce NPoYMX ra3oB U NapoB Takke NPUCYTCTBYET MeTaH, Mpu rpagynpoBke 1 noBepke
pekomeHAyeTCsl UCMOob30BaTh NMOBEPOYHYIO ra30BY0 CMECh C Lie/IeBbIM KOMMNOHEHTOM METaHOM, Aaxe ecnu
hakTnueckn ucnosb3oBanach Apyras cmecb. Bo Bcex ocTanbHbIX Caydasax A5 rpagympoBkm pekoMeHayeTcs
1mcnonb3oBatb NMOBEPOUHbLIE ra30Bble CMeCU C LiefieBbiIM KOMMOHEHTOM MPOMNaHoM, NMEHTaHOM W/IN FeKCaHOM,
MOCKOJ/IbKY YYBCTBUTE/NIbHOCTb K HUM HaYMHaEeT CHUXATbCA paHblle, YeM KO BCEM APYT1M BeLlecTsam.

CnepyeT Takke OTMETUTb, YTO UyBCTBUTE/IbHOCTb TEPMOKATa/IMTUYECKNX 4aTUMKOB K MeTaHy (B % HKIMP),
KaK npasuno, Bbllle, YeM YyBCTBUTESIbHOCTb K OCTaslbHbIM BellecTBaM, kKpome Bogopoga. CrepoBaresbHo,
npu npuMeHeHun cnocoba rpafynpoBKu, ONUCAHHOTO B MOANYHKTE &), Heo6XxoANMO 3afaBaTb 60/1ee HU3KOB
3HaueHne nopora asBapuiiHOW cuUrHanusauuv; Npu nNpuMeHeHun crnocoba rpasyvmpoBku, OMMCAHHOIO B MOA-
nyHKTe b). nokasaHus razoaHannsaTopa A0/KHbl OblTb YCTaHOB/IEHbI 60/bLIMMK, YEM NACMOPTHOE 3HaveHue
06beMHOI fonu metaHa (% HKMP) B noBepoyHoii ra3oBoii cMecy.

[na razoaHann3aTtopoB BOAOPOJA B KayecTBe NMOBEPOYHON ra3oBOi cMecu ANs rpagyvpoBku cnepyet
1CMo/ib30BaTh TO/IbKO BOAOPOAHbLIE CMECH.
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Ecnu noBepoyHas raszosasi CMecCb, NpUMeHsiemasn A1s rpafyvpoBKuU, COLEPXUT He onpeaensiemblil KoM-
MOHEHT, a KakoW-nNnbo MHOWM, pekomMeHAyeTcsl ycTaHaBnuBaTb 60/iee HWU3KME 3HAa4YeHWs NMOoporos aBapuiiHoM
cuUrHanusaumu, 4Tobbl yyecTb pa3bpoc 3HaYeHWn OTHOCUTENbHON YyBCTBUTENbHOCTY.

4.3.2.3 PacnpocTpaHeHue ropio4mnx ra3oB u 0T60p npobbl

TonbKo napbl BOAbI nerye Bo3gyxa. CyllecTByeT BCEro nllb YeTbipe Buaa napa (Tpy u3 KOTOpbIX ropto-
yne), UMetoLLe NNOTHOCTb, MPUMEPHO PaBHYI MNIOTHOCTU BO3[yXa, 3TO — MeTaHo/, rTMAPOKCUNaMuH, ruapa-
31H 1 Mepokcug Bofopoaa, npuyem nocnefHve Tpu BCTPeyaroTca peaKo.

Bce gpyrve napbl Tsxenee Bo3fyxa, npuuem 6o0nbluas UX 4acTb 3HaUMTeNbHO Taxenee. PacnpocTtpa-
HAACb OT MecTa yTeuku, B OTCYTCTBUM UCTOYHMKOB Temnsa, OHM cHavana ycTpeMaTcs B 60nee HU3KMe y4yacTku
3eMIN UM pacTeKyTcA No NOBEPXHOCTU. [oKa OHM XOPOLLIO HEe CMELLAalTCA C BO3AYXOM, OHU ByayT fepxaTbes
61vKe K 3eM/1e, BO3MOXHO, Ha PACCTOSHUW BCEr0 HECKO/IbKMX CAHTUMETPOB — UMEHHO 3[1eCb BO3HUKAET Hau-
60/bLINI pyUCK BOCMNIaMeHeHnsl. Hanbonee onacHa Takas cuTyauusi, Koraa UMerTCst KONOoALUbI, SIMbl U TYHHE-
NX. KOTOpble CTaHyT 3anoNIHATLCA OT AHa MO HanpasfeHW0 BBEPX M MOrYT CNOCO6CTBOBATL pacnpocTpaHe-
HUIO MapoB Ha PacCTOAHWM B COTHU METPOB. 3TO TakXe MOXET Bbi3BaTb CEPbE3HYI0 OMacHOCTb OTpaB/IEHUSA
ONA TeXHWYECKOro nepcoHana, BXOAALEro B KO/IOALbI U TYHHENN.

Mpo6bl roptoyMx NapoB B CMNOKOWHOM BO3fyxe cnefyeT 6paTb Ha O4YeHb HU3KUX YPOBHAX, He 6onee
YeM Ha CaHTMMeTp OT MOBEPXHOCTW Nosa Wan 3eM/u.

Kak TO/IbKO 3TU napbl CMELLATCA C U30bITOUYHLIM KO/IMYECTBOM BO3[YyXa, OHWM MOTYT HAXOAUTLCA Ha f1t0-
6011 BbICOTE 1 flaXe Npu coAepxaHun B Bo3ayxe, MeHbwem HKMP. 6yayT npeAcTaBnaTb ONacHOCTb OTPaB/IeHuS.

Map roptoyein XUAKOCTU C BbICOKOW TemnepaTypoi BCMbILKA HEBO3MOXHO OGHapYXWTb, ecnn Temne-
paTtypa OoKpyxXalolero Bo3fyxa 3HauMTe/IbHO HuKe Temrepartypbl BCMbIWKW. Hanpumep, NnpumMeHus aMnmpu-
yecKkoe npasuso, ynomsaHytoe B 4.3.2. MOXHO BblYMCNUTL, YTO MPU TeMmnepatype OKpyXatowero Bosgyxa,
Ha 60 *C MeHbLUell TeMnepaTypbl BCMbILLKA, 06beMHAs [0NA napa CMOXEeT 4OCTUTHYTb MakCUManbHOro 3Ha-
yeHust oT 1 % go 8 % HKIMP. npuuem ee yBennyeHve NpoMCXoauT OYeHb MeAJ/IEHHO Yy camoii MOBEpPXHOCTH
XWUAKOCTW MpU YC/I0BUW, YTO Nap He paccemBaeTcs BO3AYLHbIMU NOTOKaMW.

W HaobopoT, ecnin TemnepaTypa noBbILAETCSA, 0CO6EHHO B 3aKpPbITOM NPOCTPAHCTBE, CoAepXaHve napa
MOXEeT pe3Ko Bo3pacTu. Elle pa3 NnpuMeHnB aMNnUpuUyeckoe npasuio, ycTaHoBUM, YTO COAEPXaHne napa B 3a-
KpbITOM NpOCTpaHcTBe ByaeT yBenmumBaTthes Ha 8 % HKIMP npu nosbiweHnn Temnepatypbl Ha kaxasie 30 K,
BbI3BAHHOM, Hanpumep, nonagaHnemM CofIHEYHbIX lyyeil Ha MOBEPXHOCTb pe3epByapa. KonuuecTso napa, Ko-
Topoe npexpge, Korga pesepsyap Obin X0N104HbIM, HEBO3MOXHO Obl/1I0 0OHAPYXNUTb, MOXET CTaTb CYLLEeCTBEH-
HbIM. KOrja pe3epByap Harpeetcs.

Mpu NoBbIWEHUN TemnepaTypbl U3MEPeHUs cofepxaHnsa napa Heo6xo4MMO NPOBOANTDL Halle.

LononHutenbHble NPo6/iemMbl MOryT BO3HWKHYTb C BELLECTBAMU C BbICOKOW MOJIEKY/IAPHOW Maccoii.
[na aTux BelecTs cnpasef/IBO NPasusIo: YEM Bbille MOJIEKYNAPHAA Macca, TEM Huxe KoahhuuneHT gud-
dy3nn. 310 MMeeT 3HaueHne 4N razoaHann3aTopos ¢ AN PY3NMOHHEIM 0TOOPOM NPO6bI, B KOTOPOM UCMO/b-
3yl0TCA rasonpoHuLaemMble OrHenperpaguTenn. a Takke 415 HEKOTOPbIX AATUYMKOB. OTa 0CO6EHHOCTb MOXET
HeraTMBHO NOB/IUATL KaK HA CKOPOCTb cpabaTblBaHWS, Tak U Ha 3HaYeHue YyBCTBUTE/IbHOCTM B TepMoKaTan-
TUYECKMX faTumkax, 0COBEHHO AN «CTOWKMX K OTPaBIEHNIO» UCMNOTHEHWUIA.

Mpv onpegeneHny napa BCeAcTBYE BO3MOXHOW KOHAEHcauum caMmoi npobbl Ha gaTuvke unu B npo6o-
OTGOPHO IMHUN HYXXHO UMETb B BUAY, YTO faTumkn 6yayT onpeaensTb TOMbKO rasbl U Napbl, KOTOPbIE HE CKOH-
JeHcupoBanuch. [laTumk He CMOXeT 06HapyXuTb TyMaH, HaxoAsAWwmMiica B ra3oBOM kaHasie rasoaHanunsarto-
pa unn B Npo600TOOPHON NMHWK, a TakkKe kanefbHylo Bnary, 06pasoBaslUyloCA B pe3ynbTaTe KOHAeHcauum
napos, B c/lyyae, ec/nm Temneparypa razoaHa/imTmyeckoro obopyioBaHns 3HauNTENIbHO HUXEe Temneparypbl
cpefbl, U3 KOTopoii 6epeTcsa npoba.

Ecnu rasoaHanusatop uav npobooTo60opHasn NMHWUA 3arpA3HeHbl KOHAEHCATOM, NOTOMY YTO OHU OKasa-
NINCb C/IMLLKOM XOSIOAHBIMU, WK, YTO eLie Xyxe, 3arpsA3HeHbl NonaBlMMN B HUX Gpbi3ramu roprodein Xuako-
CTW. TO rasoaHanu3aTtop OyaeT BblAaBaTb HEBEPHbIE NOKa3aHUs, KOTOpble MOTYT NPUBECTU K CO3faHuio npeg-
MOCbINIOK A1 ONACHOI cuTyauuu, 40 TeX Nop, noka 3arpsisHeHne He GyAeT NOHOCTLIO yAaeHo.

4.3.2.4 TOKCUYHOCTb NapoB

Bce napbl (3a Ucko4YeHMEM NapoB BOAbl), B TOM YKC/Ie BCE HErOproUme napbl, TOKCUYHbI B TOW MW MHOI
cTeneHun. Bce roproune napbl TOKCUYHbLI NMPU COAEpXKaHun UxX B Bo3ayxe 6onee HU3KOM, YeM 3HadveHne HKIP.
MHorue napel, B TOM Yuicnie Hanbosee 4acTo BCTpeyatLMecs B MPOMbILWIEHHOCTW, TOKCUYHBI NPU UX coaep-
XaHun B Bo3fyxe meHee 1 % HKIP, korga ux npaxktuyecky HEBO3MOXHO OnpefesiMTb C NOMOLLbIO ra3oaHa-
N3aTOpPOB. UMEILLNX BEPXHUI Npefen auanasoHa uamMepeHns, MeHbwnii 100 % HKMP, noatomy TpebyoTcs
[ONOMHNUTENbHbIE MepPbl NPEAOCTOPOXHOCTH.
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4.4 HepocTatok Kucnopoga

4.4.1 O6uwue NnonoxeHus

JaTunkn kucnopoga 4acto BXOAAT B COCTaB rasoaHann3atopoB roployMx ras3os, Tak Xe Kak U AaTuuku
TOKCUYHbIX BelecTB. Takue KMCNOopOfHble faTuuMKM HeobxoauMbl ANS paboTbl B OrpaHUYEHHbIX NPOCTPaH-
CTBaXxX M MNOA3EMHbIX YrOMbHbIX LUAXTax.

HekoTopble pasHOBUAHOCTW KUCNOPOAHbIX faTYMKOB YyBCTBUTE/IbHbI K Nepenagam AaBfieHns n noato-
My TpebyloT NPOBEPKM MOKa3aHWii Ha CBEXeM BO3fyXe W. BOSMOXHO, PerysiMpoBK1 nepeg KaxabiM UCnosb30-
BaHWEM. a Takke Npu 3HauMTeIbHOM U3MEHEHWN BbICOTbl Ha YPOBHEM MOPS MPY UCMOMb30BaHNMN ra3oaHasu-
3aTOpOB. HaNpumep, Npu NoAbEME Ha 3HAUNTENIbHYI0 BbICOTY WM NPU CNyCKe NO CTBOJTY LIaxThl.

O6bemHas [0S KNCnopoga B CyXOM BO3Ayxe cocTaBaseT npnonmsutensHo 20.9 %. ABapuintHasi curHa-
nunsaums. cooblatoLan o HegocTaTke kucnopoaa, o6bl4HO cpabaTbiBaeT B MHTepBane oT 17 % fo 19.5 %.

Mpwv 3Ha4YeHUn nopora, paBHOM 06 bEMHOI foNe kucnopoga, Hanpumep. 19 %. curHanusaumsa cpabotaet
npv HegocTaTke kucaopoga 1.9 % 06beMHON 0 Unn Korga OTHOCMTENbHbIA edULUT KUCopoga COCTaBuT
10 %. B HeKOTOpbIX 06CTOATENLCTBAX 3TOTO MOXET OKa3aTbCs HeA0CTaTOYHbIM A5 3aluThl NepcoHana.

AHaNI0rMYHO NpW 3HaYeHnn nopora, paBHoM 06beMHOI Agone kucnopoaa 19.5 %. curHanusauna cpabo-
TaeT npu HegocTaTtke kucnopoga 1.4 % o6beMHON AOAW WK KOTAA OTHOCUTENbHbIN AednuymT Kucnopoga co-
cTaBuT 7 %. B onpefeneHHbIX cayyanx 3TOro Takke MOXEeT oKa3aTbCA HeJOCTATOYHO ANA 3alMTbl NepcoHana.

Kak npaBuno, He NpMHMMaeTCa BO BHMMaHWe, 4To onepaTop, UCMO/b3YIOLLMIA razoaHann3aTop roploymx
rasoB, B KOTOPOM €CTb AaTuMK KACM0poAa, AO/MKEH TakkKe 3HaTb BO3MOXHYIO NPUYMHY 0OHAPY>KEHHOro Hepo-
cTaTka kucnopoga.

CyluecTByeT TpU OCHOBHbIX IM3NYECKNX 1 XMUMUYECKMX MeXaHn3ma, KOTopble MOryT Bbl3BaTb HeJocCTa-
TOK Knucnopoga. 3Tn MexaHu3Mbl onvcaHbl B 4.4.2—4.4.4. B ka4yecTBe OTNPaBHON TOUKM UCNOMb3yeTcs npuBe-
[leHHbIli BbllLEe NpUMeEp C YCTaHOBKOV Nopora aBapuitHo curHanusauum, paBHOro 06LeMHo Aosne kucnopoga
19.5%.

4.4.2 Xumnyeckas peakuusi kucinopoga c ob6pasoBaHnemM TBep/bIX BELLECTB

CambIM M3BECTHbIM NPYMEPOM Takol XMMUYECKOl peakuun ABNSETCA KOPPO3ns cTanu 1 Apyrux MeTan-
nos. Kucnopog, Bo3gyxa XMMUYECKU CBA3LIBAETCA NPU OKUC/EHWM MeTanna. Kak npasuio, aTo XxapakTepHo
AN 3aKPbITbIX NOMELLEHWA, NOCTPOEHHbIX U3 MeTasna.

Korpa aBapuiiHas curHanusaums cpabatbiBaeT NPy CHWXKEHUWN COAEpXaHus Kucnopoga A0 06beMHol
fonn 19.5 %. TO ycnosusa cpefbl N0 hM3MONOrMYECKMM MOKa3aTeNnsaM COOTBETCTBYIOT YC/OBUSIM PaboThl
Ha BblCOTe MpuMepHO 650 M Hag ypoBHem Mops. O6bIYHO 3TO He nMpeacTaB/fAeT ONacHOCTU A8 3[40POBbS
TEXHUYECKoro nepcoHana.

4.4.3 Xumnyeckas peakuusi kucnopoga c obpasoBaHneM razoobpasHbix NPOAYKTOB peakuum

MofobHas xummnyeckas peakuns B 60NbLUNMHCTBE Cyvyaes ABMSETCA CeACTBUEM AbIXxaHus, AeicTBusA
a3p0o6HbIX GakTepuii (HO He SBNSIETCS C/1eACTBMEM aHA3pOBHOro npouecca) UM NOSIHOTO CropaHns. YMeHb-
LeHne o06bEMHOI Aonun kucnopoda Ha 1.4 %, Heobxogumoe ANns cpabaTbiBaHUS CUTHAIM3auumM, MOXET CO-
NpPOBOXAATLCA YBENMYEHNEM CofepXaHua avokcuga yrnepoga npumepHo Ha 0.8 %. 4To He npegcTasnseTt
3HAYMTENIbHOM ONACHOCTM NPY KPAaTKOBPEMEHHOM BO3LEACTBUU U He NpUBEAET K KaknM-160 KpaTKOCPOUHbIM
UKW AONTOCPOYHBIM NOCNEACTBUAM A5 340PO0BbS YeN0BeKa.

OpfHako, ecnu HefoCTaTOK KUcopofa ABWICA pPe3y/ibTaTOM HeMosIHOro CropaHvs, Hanpumep, Apese-
CUHbI. Bymaru, yrns, HedpTM u T.4., TO Aaxe nocne Toro, kak AblM paccesscs, cpefa ¢ 06beMHOW foneit
ocTaBLlerocs kucnopoga 19.5 % MOXeT oka3aTbCA CMepTesibHO OMacHOW M3-3a NPUCYTCTBUA B Heli okcuaa
yrnepoga, obpasyioLero npy HemosIHOM CropaHuM OJHOBPEMEHHO C AMOKCUAOM Yriepoga, ¢ cogepxaHuem
okcupa yrnepoga 0.2 % (2000 mnH 1) n 6onee.

Mpwv ropeHnn nnacTmacc, Hanpumep MNBX. nonvypeTaHa v T.4.. cpefa cTaHeT CUbHO TOKCUYHON BCnes-
CTBME [OMOSIHNTE/IbHOTO BbIAE/EHUS TakX NMPOLYKTOB CTOPAHUS, Kak X/I0PUCTbIA BOAOPOS, U CUHUIbHASA KUC-
nota.

4.4.4 Pa3baBneHvie Bo3gyxa nyTeM 3aMeLLeHust ero ApyriM rasom wim napom

NMpumeuyaHune — OnpefeneHne KOHLEHTPALMUM KAKOro-iMbo raza myTeM KOHTPO/IS YMEHbLIEHUst 06bEMHOM
[0/ KUCNOpOZa PEKOMEHAYETCS NPOBOAUTL TOLKO NPU CTPOTO KOHTPOIMPYEMBIX YCNI0BUSAX, B MPOTUBHOM C/y4YaB npu-
6eraTb K 3TOMy METOLY HE PEKOMEHAYETCS.

HepocTaTok o6bemHo fonu knucnopoga 1.4 %. koTopblii TpebyeTcs, 4TOObLI cpaboTana curHanusauus,
MOXET ObITb Bbi3BaH yBe/MYEHNEM 06BEMHONM A40MM APYrOro rasa wav napa Ha 7 %. Takum o6pa3om, Heob-
XOAUMO BbISICHUTb, KaKo MMEHHO ras uau nap Bbi3Bas HeAoCTaToK kucnopoga. CyliecTByeT HeCKOMbKO pas-
JINYHBIX CUTYyaUuii:
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a) ec/m NPUYKMHON HepocTaTka Kucnopoaa sSiBNSeTcA pasbaBieHne O4HUM U3 UHEPTHbIX ra3oB Takumu,
Kak a3oT, aproH, renuii, HEOH UIW BOASAHONM nap, TO yBennyeHne o6beMHON A0 MHEPTHOro rasa Ha 7 % co-
BepLUeHHO 6e3onacHo. JTOT ciyyai nogobeH cutyaumm, onucaHHoi B 4.4.2.

MpumeyaHune — B HeEKOTOPbIX NOMELLEHUAX CMeUnanbHO CHUXAaeTCs cofepxaHue kucnopoga fo 12 %
unn 15 % pasbaBneHnem BO3AyXxa WHEPTHbIM ra3oM. ITOT MeTo/ MCMOMb3yeTCa A1 CHUKEeHUS pucka BO3HWKHOBEHWSA
noxapa. Takue nomeLleHnss MOryT 6biTb noceljaeMbl 06CyXMBaOWMM NepcoHasoM. B aTom cnyyae npu Mcnosb3osa-
HUN MepeHOCHbIX ra3oaHannm3aTopoB Heo6X0AMMO YCTaHOBUTb A1S HUX COOTBETCTBYIOLWMI Nopor cpabaTbiBaHUsi CUTHA-
nusauun. ns goctyna B NOMELLEHUS C MOHWXKEHHbIM COAEpPXaHNeM Kucnopoga TpebyeTcs cneyumanbHoe MefuunHCKoe
obcnepoBaHune nepcoHana;

b) ecnn rasom, BbI3BaBLUMM HeAOCTaATOK KUCMOPOAA, ABMSETCA BOAOPOA, MeTaH (NPUPOAHbIA ra3)
WIn aTaH, cpefa MOXeT ocTaBaTbCs 6e30MacHOi ANS AblXaHWA B TeYeHUe HenpOAO/HKUTENIbHOTO BPEMEHM,
HO MpKW 3TOM coepXaHue roptodero rasa npesbicuT HKMP. 1. cnegoBaTenbHO, cpefa CTaHeT B3PbIBOONACHON.
OpHako npv HaNUuYMW AaTymka roproynx rasoB WM Xe KUCMNOPOAHOro AaTyvka aBapuiiHbIi CUrHan NocTynuTt
npexae, 4em cuTyauusi CTaHeT OnacHoii;

C) ecnu rasom, Bbi3BaBLUVM HeAO0CTaTOK KNC/IOPoAa, ABNSETCS aueTuneH, 3TUAEeH, LukaonponaH, npo-
naH, CXXMKXeHHbI HedpTAHOW ra3 nnu yTaH, TO TEXHUYECKNIA MepCoHan CMOXET BbIXUTb B TaKo cpege ToNbko
B TEYEHMEe HeCKOJIbKMX CeKyHd. Ho npu aToMm copepxaHue roproumx rasos npesbicut HKMP. v npyu Hanuyum
[aTymka roproumnx rasoB cpabotaeT aBapuitHas curHanusauus;

d) ecnu rasom, Bbi3BaBLUMM HEAOCTATOK KMCNOPOAA, ABNSAETCA AUOKCUA Yrnepofa, TO YesioBeK nouTtu
cpasy xe notepsieT co3HaHue. J1to60ii Apyroii ra3 nam nap. NoCTynuBLUWI B aTMocdepy ¢ 06beMHol foneit
7 % 1 BbI3BaBLUWI HeLOCTATOK KUCMOPOAA, AenaeT atMocepy CMepTeslbHO OnacHoi, npusogsLleit K Obl-
CTpoOWi rnbenu nepcoHana.

NMPEAOCTEPEXEHWE! Hn B KOoem cnyyae Hesib3A WCNOMb30BaTb KUC/OPOAHblEe AaTyHuKu
AN OLeHKM 06beMHON gonun CO02, 3amellatolLero kucnopog B atmocgepe!

3TO MOXET NPUBECTU K BOSHUKHOBEHWIO O4EHb OMACcHON CUTyaLun. YBepeHHOCTb B TOM, YTO cpabaTbiBa-
HWe curHanusaummn HeJocTaTka KMC0poa BbI3BAHO MOAB/IEHMEM AuoKcuaa yrinepoaa, MoXeT NpuBecTH K Jie-
TasIbHOMY UCXoAdy. STO BbI3BAHO Pa3/IMuMEM CUTyaL MK, ONMCaHHON B 4.4.3, Korga KUC/0pos, BO3ayXa CBA3bIBa-
eTcs XMMUYECKOI peakuueii u curHanmsauns cpabatbiBaeT npu o6bemMHoli gone C02 npubnusntensHo 0,8 %,
1 obpasoBaHmem CO02 npu aHa3pobHbIX NpoLleccax. B AaHHOM MyHKTe onvcaHa cuTyauus, npy kotopoil C02
noctynaeT B cpefy 6e3 cBA3bIBAHWS KMCNOPOAA, Hanpvmep, npy NpovM3BOACTBE MUBA WAW BUMHA WUAW B aHas-
po6HOM ocajke B konofuax. B nofobHbIX cayyasx Ta e curHanusauus He cpaboTaeT, noka o6bLeMHas fons
CO02 He pocTurHet 7 %.

MPEAOCTEPEXXEHWE! JononHNTENbHOW ONacHOCTbIO B Takol cuTyauumn sBasieTca To, YTO psag
KMCNOPOAHbIX AATYMKOB BblfaeT 3aBblllEeHHbIE NOKa3aHusa Npu BbICOKOM cofepxaHun C02!

Ecnu paccmatpusath NpuBeAeHHbI Bbille Npumep, TO 3TO 03HAYaeT, YTO NoKa3aHWa rasoaHanmnsaropa
no kaHany namepenus 0 2 6yayT Bbille, Yem fAeicTBUTENbHOE codepxaHne 0 2. 1 curHanunsaumnsa Hegocrarka
KMCopoZa npu 3HayeHUy nopora, paBHOM o6beMHoli gone 19,5 %. cpaboTaeT npu o6beMHoN gone C0O2,
3HauMTeNbHO npesblatLwe 7 % (1, cnegosatensHo, 60/1ee onacHom).

4.5 CneuunasnbHble NPUMEHEHUS

4.5.1 KoHTponb cofiepxaHusi ra3oB Kak CpefiCTBO YMEHbLUEHUS pUCKa BO3HWKHOBEHUSA B3pbiBa

[a3oaHanm3artopbl NPy rpaMoTHbIX AEeNCTBUSAX NepcoHana npeacTaBnsaloT co6oi cpeacTBo AN YMEHb-
LLIEeHNA BEPOATHOCTU BO3HWKHOBEHUS B3pbiBa NyTEM YCTPaHEHUS UCTOYHKKA B3PblBa (HANpUmep, BbIKIOYEHNUS
HeB3PbIBO3aLLMLLEHHOrO 060pYA0BaHNSA, KOTOPOe MOXET 6bITb PACNO/IOXKEHO BO B3PbIBOOMNACHOW aTtMocdepe)
U CHUXEHNS COAEPXaHWS roploYero rasa Ao KoHUueHTpauumn mMeHblel, yem 25 % HKMP. Hagnexalee uc-
nosib30BaHNe ra3oaHasM3aTopos U CPeACcTB BEHTUALMM NO3BO/IAET YCTAHOBUTbL 3/IEKTPUYECKOE N MEXaHuye-
CKoe HeB3pblBO3aLlLLeHHOe 060pyAOBaHNEe B 30HaX, [4e BO3MOXHO NOAB/EHNE TOPIOYKX ra3oB.

45.1.1 O6LWWMe NoNoxXeHns

®yHKLMM 6e30MacHOCTH, KOTOpble obecrneynsatoTca Npu UCNoNb30BaHWM rasoaHann3aTopos, 1 nocne-
aywolive aeincTeus;

1) BbIKItOYEHNE N060ro HeB3PbIBO3ALLULLEHHOTO 060PYAOBaHNS NPY MPEBbILLEHUM YCTAHOBIEHHOMO
nopora aBapuwinHOW curHanusayuu;

2) yBenuyeHue pacxofa BEHTUNALUMOHHOIO BO3fyxa (yBeNMYeHue YpoBHA BEHTWUAAUUW) ANa npefoT-
BpalleHnsa cutyauum, Korga cogepxaHue roprodero rasa npesbicut 25 % HKIP;

3) BblAayy cuUrHana Ha BbIK/IOYEHNE 060pYAOBaHNA B cucTeMy 6e30nacHOCTU, ec/iv 06HapyXeHue ro-
ployero rasa CBMAETENLCTBYET O NoTepe repMeTUYHOCTM 060pYyL0BaHUS.
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MoporoBoe 3HameHWe BK/OYEHWUSA aBapUiHOW CUrHaM3auuy LO/HKHO ObiTb YCTAHOB/IEHO MEHbLLUMM
nnu pasHbiM 20 % HKIMP.

Bo Bcex cnyyasax npu cogepxaHuu roprodero rasa 6onbwem, yem 20 % HKMP, gomkHa cpabartbiBaTb
3BYKOBas W CBETOBasA CUrHanM3auus.

NHAvKaumsa mManbix KOHLEHTpaLuii roptodero rasa (kak ¢ MCnosib3oBaHUMEM MpeLBapuTeNbHOM CUrHanu-
3auun. Tak 1 6e3 Hee) JO/HKHA UCMOMb30BATLCA AN CAeAyWNX eACTBUIA:

- 4NA Havana novcka HencnpaBHOCTEN 1 HaYana PeMOHTHbIX paborT;

- 4N BKIHOYEHNUA CUCTEMbI BEHTUNALMMN UW YBENIMYEHWUA YPOBHS YXKE BK/TOUYEHHOW CUCTEMbl BEHTUNSA-
LMK, B Lenax n3bexartb BbIK/IOYEeHUA HEB3PbIBO3aLLMLILLEHHOrO 060pyA0BaHUS;

- BbIK/IIOYEHNE NPOLLECCOB, KOTOPbIE MOTYT NMPUBECTU K CEPbE3HbIM yTeykam 1 cpabaTbiBaHVo aBapuii-
HOI curHanusaumm.

[a3oaHanm3artopsbl, UCMOb3yeMble A5 onpefeneHns ropoymx ra3os, AO/KHbI COOTBETCTBOBaTL Tpebo-
BaHusaM IEC 60079-29-1 unu IEC 60079-29-4.

NMpumeyaHue — Ecnu B rasoaHanusaTopax He UCNOMb3yeTCs NpeABapuTesibHas cUrHanusauus, To MHgopma-
LM 0 MasbIX KOHLEHTPaLMSAX rOPIOUMX ra3oB AO/HKHA PErMCTPUPOBaTLCA N0 OTCHETHOMY YCTPOWCTBY razoaHanmsartopa.

4.5.1.2 YpoBeHb BEHTUNALMUMN

EcTecTBeHHas U UCKYCCTBEHHASA BEHTWIALUS BbIMOMHAET criegyrowme yHKUWK:

a) yBe/IMyeHne CKOpOCTU pacTBOPEHMA U paccerBaHMS rOpPrOYeEro rasa 3a npegesbl OnacHOW 30HbI;

6) MUCK/IIOYEHME CUTyauuu, NpyU KOTOPOI B3pbiBOONACHas CMECb B 30HE MPUCYTCTBYET MOCTOSIHHO; 3TO
B/IMSAET Ha Knaccudukauuio B3pbIBOONACHON! 30HbI.

CuutaeTtcs, 4To ANA 4OCTUXKEHUA TpebyeMoro ypoBHS 6€30MacHOCTY HEOOX0AMMO, YTOObI NPU Makcu-
MasibHOM YpPOBHE BEHTU/IAUUN COAEepXaHue roproyero rasa B /l060M ciyvyae He npesbiwano 25 % HKIP.
Vcnonb3oBaHne razoaHann3aTopoB Npy 3TOM He 06513aTeflbHO, HO PEKOMEHAYETCS 4715 TOro, YToObl rapaHTu-
poBaTb BbICOKMI ypOBEHb 6€30MaCHOCTM MPU BbIXOA4E CUCTEMbI BEHTUASALMMN U3 CTPOS.

Ecnu ypoBeHb BEHTUNSALMN HeA0CTaTOUEH, TO 415 BbINONHEHNA TpeboBaHuii 6e3onacHOCT Heobxoam-
MO OJHOBpPEMEHHOE UCMNOJIb30BaHue, Kak CUCTEMbl BEHTUALMM, Tak U ra3oaHanM3aTopos, a Takke Heobxoaum-
MO BbIMOJIHATL PEKOMEHaLMMN, U3/TOXKEHHbIE HUXE.

NMo6olii pacxof, BEHTUNSLMOHHOIO BO34yXa AO/MKEH CPABHUBATLCSA C OXMUAAEMOV MHTEHCUBHOCTbLIO yTeu-
KV TOoprovero rasa npv pasHbixX YC0BUAX aKcnayaTauum obopynosaHmsa. OTHOCUTEIbHOE CpaBHEHMEe pacxoja
BEHTUNSLMOHHOIO BO3JyXa U MHTEHCMBHOCTM YTEUKM TOPIOYEro rasa 6yaeT onpefensitb TO. KakK AO/KHbI B3au-
Mo/ZeiicTBOBaTL razoaHanMTnyeckoe 060pyaoBaHue 1 cuctema BEHTUNSALMN,

PykoBoacTBonoycTaHoBkenonpegeneHnoadgektmeHocTuBeHTUAsaunncogepxutcaslEC 60079-10-1.

4.5.1.3 TNprvMeHeHVe razoaHaIM3aTopoB B 30HaX C BbICOKMM YPOBHEM BEHTUNALNN

B 30Hax C BbICOKMM ypPOBHEM BEHTUAALMUN B C/lyvae C OCHOBHO 3aLLMTOW OT HAKOM/IEHNS roproyero rasa
SIBNSAETCA BbICOKUIA pacxof BEHTUMSLMOHHOIO Bo3ayxa. Pacxof BEHTUNSILMOHHOIO BO3A4yxa paccuyuTbiBaeTcs
TakuM 06pasom, UTobbl B BEHTUIMPYEMOIA 30HE cofepXaHue roployero rasa (Unv napa roproyeit XuakocTtu)
He npesbiwano 25 % HKIMP

Pacxof, BEHTUNSILMOHHOIO BO3/yxa ycTaHaB/IMBaeTCa U3 pacyeta MakcyMasibHOl 0XnaaemMol yTeuku.

B 30Hax C BbICOK/M YPOBHEM BEHTU/IALMM ra3oaHann3aTopbl rOpHYNX ra3oB NpeacTaBAsaoT coboii BCno-
MoraTefnibHoe CPeACTBO 3aluThl Ha C/yyai BbIXo4a CUCTEMbl BEHTUMALMMN U3 CTPOS.

Ecnu cuctema BEHTUNALMK BbIlNA U3 CTPOSA (aBapuiiHas cuTyauus) TpebyeTcs BbIKOYEHUe BCEro He-
B3pbIBO3aLLMLLEHHOTO 060PYA0BaHUSA, KOTOPOE MOXET C/IYXUTb UCTOYHUKOM B3pbIBa.

4.5.1.4 TpyMeHeHne rasoaHanIM3aTopoB B 30Hax CO CpefiHMM YPOBHEM BEHTUAALNN

Ecnun makcMmanbHas MHTEHCUMBHOCTb YTEUKM HE MOXET 6bITb NpeABapuTenbHO YCTaHOBAEHaA, TO Npy pac-
yeTe TpebyemMoro pacxofa BEHTUSALMOHHOIO BO34yxa HEOOGXOAMMO PYKOBOACTBOBATHCA OXMAAEMOW UHTEH-
CVBHOCTbIO yTeuku. lpy 3TOM B BEHTWIMPYEMOI 30HE Heo6XOAMMO KOHTPO/MpOBaTh, YTOObI cofepxaHue
roproumnx raszos v napos He npesbicnNo 25 % HKIMP. Henb3a ucknoyaTb TaAKoro cnyyas, Korga UHTEHCUBHOCTb
YTEUKM MOXET NPEBbLICUTbL pacyeTHOe 3HaYeHue, B 3TOM C/lyvae BEHTUIALUSA HE MOXET cama no cebe obecne-
YNTb COOTBETCTBYIOLMI YPOBEHb 6E30MACHOCTM.

Mpy BbIGOPE MUHMMABHOTO Pacxofa BEHTUIALMOHHOIO BO3AyXa v Npu BbIGope MecT pasmeLleHns BEH-
TUNALNOHHOTO 060pYy0BaHNSA AO/MKHA NPUHUMATLCSA BO BHUMaHME HEO6X0AMMOCTb UCKIIOYEHUS BO3MOXHO-
CTW HaKOMNJ/IEHMS FOPHYErOo rasa B yrnax 1 3a cTeHkamu 060py0BaHuS.

B 30Hax co cpeAHVMM YpPOBHEM BEHTWAALMW razoaHannsaTopbl B COYETaHWM C CUCTEMOI BEHTUAALUN
o6ecneynBaloT AONONHUTE bHbINA YPOBEHb 3aLLMUTbl ONACHON 30HbI U AO/MKHbI pacCMaTPMBaTLCS Kak OCHOBHAs
YyacTb cucTeMbl 6e3onacHocTy. [azoaHanusaTopbl AO/MKHbI 06ecneynBaTb YBENMYEHNE pacxofa BEHTUIALN-
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OHHOrO BO3/yxa NpW COAEPXaHWW roployero rasa MeHbliem vnn 6amskom k 20 % HKMP. Ecnu yBenuuenne
pacxofa BEHTUNALMOHHOIO BO3JyXa HE MOXET YMEHbLUUTb COAEPXaHne roproyero rasa, To Heob6xoaMmMo obe-
cneynTb BKIHOYEHUE aBapuiiHOM CUrHa/IM3aLunn 1 BbiK/TlOYeHe BCEro HeB3pbIBO3aLLMLLEMHOr0 060pyA0BaHUS.

B 3aBMCMMOCTM OT KOHKPETHbIX YC/I0BUIA SKCNyaTauun yBeimyeHme pacxofa BEHTUAALMOHHOIO BO3Ay-
Xa Heo6xoAnMo obecneunTb NPU AOCTUXKEHUN COAEPXaHWA TOPIOYEro rasa nopora BKIOYEHUS nNpeaBapuTeb-
HOIl curHanusayun, yCTaHOB/IEHHOTO B AnMana3oHe oT 5 o 20 % HKMP.

Ecnv ofnH 13 3TX 31eMEHTOB CUCTEMbI 6€30MNacHOCTM BbIAET U3 CTPOS (ra3oaHannsaTop wan cuctema
BEHTWUMALMM), AOMKEH ObITb BblAaH CUTHAN «0TKa3 obopyoBaHua». O6opyfoBaH/e, KOTOPOe MOXET CAYXUTb
NCTOYHMKOM BOCM/IAMEHEHUS, MOXET ObITb OCTaB/IEHO BO BK/IIOYEHHOM COCTOSIHUM eLLe HEKOTOPOe Henpoaos-
XUTeNIbHOE BpeMs, eC/iv HeMeAJ/IeHHOE UM aBTOMaTUYECKOe ero BbIK/II0YEHNe MOXET NPUBECTU K BO3HUKHO-
BEHMIO elle 6osee onacHo cuTyaumm nNpyu ycioBmm, YTo NPUHATLI MePbI K MPOBEAEHNI0 PEMOHTHbIX U APYrUX
paboT 4719 BOCCTAHOB/IEHNA HOPMAsIbHOW 3KcnayaTauun 060py0BaHus.

4.5.1.5 TpumeHeHVe ra3oaHasiM3aTopoB B 30HaX C HU3KMM YPOBHEM BEHTUNALMUN

Ecnu pacxop BEHTUNALMOHHOIO BO3ayXa, KOTOpbIi o6ecneunBaeT cMcTema BEHTUASALMN, HE MOXET npe-
[0TBpaTUThL YBENNYeHUe KOHUeHTpauuu roptodero rasa Ao 25 % HKIP, To ypoBeHb BEHTUNALMU cUUTaETCA
HU3KUM. B 30HaxX C HU3KUM YPOBHEM BEHTUNALUUM pasbasneHne Bo3dyxa MOXeT OblTb TakMM He3HauMTENbHbIM,
4yTo MoTpebyeTca nNepecmMoTpeTb KraccugukaLmio OnacHoli 30Hbl (Hanpumep, YCTaHOBUTbL 1-i1 Knacc 30Hbl
BMeCTO 2-ii). N TOro 4To6bl NCNOL30BaTh B 3TUX 30HaX 060PyA0BaHME C NOBbILEHHOM HAAEXHOCTbIO NPO-
TWB B3pblBa, HEO6XOAMMO 06ecneunTb NpoBefeHne NOCTOSHHOTO W HemnpepbIBHOTO KOHTPO/A COAepXaHus
roOpHYUX rasos NMpPU NOMOLLM CTaLMOHapPHbIX ra3oaHaIn3aTopos.

B 30Hax C HU3KMM YpOBHEM BEHTUNALUW, CUCTEMA BEHTUNALUN U ra3oaHam3aTopbl NpeacTaBnsaoT co-
60/i cpeacTBO 06ecneyeHns 6e30nNacHOCTV. YPOBHU CUrHaNM3auum n geicTens, KoTopble Heobxoanmo npes-
NPUHUMATL B TOM UM MHOM cny4yae (YBeNnyeHve pacxofa BEHTUIMPYEMOro Bo3ayxa, OTK/Il0UeHNe HeBPbIBO-
3alnLLEeHHOro 060pyA0BaHNS) AO/KHBI ObiTh TakUMK, Kak ykaszaHo B 4.5.1.4.

4.5.1.6 TMpumeHeHne razoaHann3aTopoB B BEHTUMPYEMbIX 30HaX C peLupKyisunei

YMeHblUeHVe MNpUTOKa HapyXHOro BO3fyxa (pacxof HapyXHOro BEeHTU/ISILMOHHOTO BO3fyxa MeHblue
TpebyeMoro pacxofa BEHTUAALMOHHOIO BO3ayXa) NPUMEHAEeTCs TaM, rAe UCNob3yeTca BEHTUAALUS C peunp-
Kynsuvei Bo3ayxa, CogepXallerocs BHyTpyU nomeLeHns (30Hbl). NS Mcnonb30BaHUs BEHTUAALMMU C peLmp-
Kynsuvei Heo6xoAMMO BbINOSTHEHUE CNEeAYIOLWNX YCNOBWIA:

1) BeHTWU/IMpyemas 30Ha HenpepbIBHO KOHTPOMPYETCSA NPy NOMOLLM ra3oaHann3aTopoB roploYmnx rasos;

2) copepxaHune roproymnx rasoB KOHTPOMMpyeTCs B BO3BpallaemMoOM B NOMELLeHMe BO3[yxe Ha BXofe
B BEHTUNALMOHHYIO CUCTEMY;

3) pacxop, BEHTUAALMOHHOIO BO3AyXa He YMeHbLUAeTCs Npu UCMOb30BaHNM CUCTEMbI PELMPKYNALMY;

4) rasoaHanuTMyeckas CMCTEMa OCTaHaB/MBAET PELMPKYIALMIO NPU COAEPXKAHUN TOPHOYEro rasa MeHb-
wem nnun 6amskom K 20 % HKIMP 1 o4HOBPeMEHHO YBeNMunBaeT Pacxof, HapyXXHOro BEHTUIALMOHHOTO BO34yXa,;

5) pacxop HapyXHOro BEHTUIALMOHHOIO Bo3Ayxa obecneumBaeT NoAfepxaHne KoHLeHTpauuy roproye-
ro rasa MeHblueid, yem 25 % HKMP;

6) npu coaepxaHuu roptoyero rasa MeHblueM uam 6sm3kom k 20 % HKMP HeB3pbiBO3aLmiLeHHOe 060-
pyfoBaHue JOKHO ObITb BbIK/TIOHYEHO;

7) npu BbIXOAEe W3 CTPOS BEHTUMALMOHHOW CUCTEMbI B cucTeMy 6€e30MacHOCTU AO/IKEH OblTb BblAaH
CUTHa/T «OTKa3 BEHTUNALUW», MPU 3TOM BbIK/HOYEHWE HEB3PbIBO3aLLMLLEHHOrO 060pYyA0BaHNA He SABNAETCA
o6a3aTeNibHbIM, €C/IM NPUHATLI MEPbI K BOCCTAHOB/IEHNIO Pab0TOCNOCOGHOCTH CUCTEMbI BEHTUIALMMN W ra3o-
aHanuMTuyeckas cuctema pabotaet HopMasibHO.

4.5.2 PaspelueHve Ha npoBejeHne paboT B ONacHOW 30He Npu OTCYTCTBUM rasa B paboyeii cpeae

45.2.1 O6wme nonoxeHus

O6opyaoBaHue, 3KCnyaTupyemoe B OMacHol 30He U MMeloliee COOTBETCTBYHOLWMIA BUA U YPOBEHb
B3pbIBO3aLLMTLI, TpebyeTca nepuoAmnyeckn octaHas/MBaTb A8 NPOBEAEHUSA TEXHUYECKOTo 06CNyXUBaHUA
N pemoHTa. [na nposegeHns nofo6HOro poga paboT TpebyeTcs MonyvyeHue paspelleHus Ha npoBefeHue
paboT npu OTCYTCTBUM ra3a B paboueli cpege. DT paboTbl MOTYT ObiTb MPOBEAEHbI B ONACHOl 30HE C uc-
nosib30BaHNeM AONOHUTENBHOrO 060pyA0BaHNA ANA ONpefefieHns roploUYnx ra3os 1 AO/KHbI BbINOHATLCA
NMOArOTOB/IEHHBLIM NEPCOHAIOM.

MpumeyaHune — ana nogobHoro poga paboT MOryT NPUMEHATLCA MopTaTuBHbIEe (HOCMMbIE), MEPEHOCHbIe
1 cTauMoHapHble razoaHann3aTtopsbl.

[Ans nposegexHus pa60T, CBA3aHHbIX C TEXHNYECKUM 06C]'Iy)KI/IBaHMeM N peEMOHTOM o60py,c|,OBaH|/|;| 1 Bbl-
NOJIHAEMbIX B OMACHOW 30He, AonyckaeTca NPUMEHATb no6bble nopTtaTuBHbIE ﬂpVI60pr nnn o6opyp,OBaHme,
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KOTOpble MOTYT CAYXWTb WCTOYHMKOM BOCMJIAMEHeHUs (3a UCKIIoYeHneM 060pyAoBaHuNA 3N1eKTpoAYyroBo
cBapku). YCnosmsaMu 1Ncnonb3osaHna nofgob6Horo poga obopyfoBaHua ABAAIOTCA:

- NpoBejeHVe WHCTPYKTaxa nepcoHasna B COOTBETCTBUM C BblAaHHbIM paspelleHneM Ha nposefeHve
paboT B oMacHoOR 30He Npu OTCYTCTBMUM rasa B paboueli cpege:

- npu paboTe UCNosb3YTCA razoaHaM3aTopbl roprYnX rasos;

- KOHTPO/b COAEPXAHWUA TOPHOYKX ra3oB OCYLLECTBASAETCA 06YUYEeHHbIM NepCoHaNoM.

JlononHutensHoe o6opyAoBaHNe, UCMOb3yeMOoe 418 KOHTPONS COAePXaHWs roptoymx ra3os B ONacHoi
30He, rge npoBoaATcA paboTbl, AO/MKHO cooTBeTcTBOBaTh IEC 60079-0 1 IEC 60079-29-1 M [O/MKHO 6ObiTb
npejHasHa4yeHo 41 onpefesieHnss UMEHHO TexX roplumx rasoB W MapoB, KOTOPble MOryT MpUCYTCTBOBaTb
B ONacHOi 30He.

4.5.2.2 TMopsgok geicTeuii

JlononHutensbHoe rasoaHanuTuyeckoe obopyaoBaHve, UCMOoMb3yeMoe A1 KOHTPOSIA COAepXaHusa ro-
ptouMx ra3oB B OMacHol 30He, rae NpoBOAATCSA paboThl, B MECTe U BO BPEMEHU, KOTOpble yKasaHbl B paspe-
LUEHUM Ha NpoBefeHne paboT, AO/MKHO ObiTb NpefHa3HauYeHo 1 OTrpagynpoBaHo 4N onpefeneHns NMeHHO
TeX roproymnx rasos 1 Napos, KOTOpPble MOTYT MPUCYTCTBOBaTb B 30HE NpoOBefeHUs paboT B TeYeHne BpeMeHM,
yKa3aHHOro B paspelleHnn Ha nposejeHne pabor.

Ycnosmem gns NpoBeAeHNs TEXHWYECKOro 06CNYXMBaHWUA ¥ PeMOHTa B3PbliBO3aLLVLLEHHOTO 060pyAo-
BaHWS B OMAacHO 30He, NPW KOTOPOM BPEMEHHO OTK/HOHYAKTCA BCE UM OTAE/bHbIE BUAbI €70 3aLUTbl JO/IKHO
OblTb BbIMO/IHEHNE CMEeAYIOWNX feACTBUIA:

a) A0 Havana paboT B COOTBETCTBMM C NOJIYYEHHbIM paspelleHnemM ANS BCeX NepPeHOCHbIX, HOCUMBbIX
(nopTaTuBHbIX) razoaHann3aTopoB A0/KHA 6biTb BbINOMIHEHA NpoBepka paboTocnoco6HOCTM € UCMNO/b30Ba-
HVeM NMOBepPOUHbIX (KOHTPOJ/IbHBIX) ra30BbIX CMECEN, COAepPXaLlUnX N3BECTHYI0 KOHLIEHTPaLMio roployero rasa,;

6) WTaTHbIMW CPefCcTBaMy KOHTPONS AO/HKHO ObiTb YCTAHOB/IEHO OTCYTCTBME FOPHOYMX Fa3oB MO BCeil
TeppuTOpUM 30HbI NPOBEAEHNSA PaboT;

B) [/1 HENpepbIBHOIO NOATBEPXAEHUS OTCYTCTBUA FOPHOYMX Fa30B KOHTPOJIb UX COAEPXaHWUsA JO/KEH
OCYLLECTBNATLCHA HEMPEPLIBHO;

r) o6cnyxuBaHme u 1CMoNb30BaHWe rasoaHan3aTopoB AO/HKHO OCYLECTBIATLCA TONbKO cneuymanbHo
00y4YeHHbIM NepcoHasnom;

[l) BTeyeHne BCEro BpEMeHW NpoBeeHNs padboT No TEXHUYECKOMY 06CNYXMBAHWUIO Y PEMOHTY AO/KHbI
6bITb NPUHATbI AONOHUTEIbHBIE U afjeKBaTHbIe Mepbl, KOTOpble 06ecneyrBaloT yBepeHHOCTb B TOM. YTO nep-
COoHan B CNly4yae BO3HWKHOBEHUS Ype3BblYaiiHON cuTyauumn Nnpy 06HapyXXeHUn roproyero rasa cnocobeH npa-
BW/IbHO BbIMO/IHUTL CBOM 065A3aHHOCTU.

[lo nonyyeHns paspelueHns Ha nposeeHve paboT B 30He, CBOGOAHOW OT rasa, AO0/MKHbI OblTb YCMELHO
BbIMOJ/IHEHbI AEACTBMA NO NyHKTam a) u 6), 415 Toro, YTo6bl YAOCTOBEPUTLCS, UTO 30HA PaboT AeNCTBUTENIbHO
cBO60OAHa OT rasa. 3Tn AeNCcTBNA [0/KHbI ObITb YCNELWHO BbINOHEHbI A0 TOr0, Kak 6yAyT BpeMEHHO OTK/oue-
Hbl BCE WX OTAeNbHble BUABI 3aLMThl U [0 TOTO, Kak Ha 060pyAoBaHNe, KOTOPOE MOXET CNYXUTb UCTOUYHUKOM
B3pbIBa, OyAeT NoJly4yeHO paspelleHrie Ha BHOC ero B ONAaCHYH 30Hy.

4.5.3 KoHTponb 3abopa Bo3ayxa

B Tex cnyvasx, korga TpebyeTcs uTOObl B BEHTUAMPYEMOM BO3fdyxe OTCYTCTBOBa/M roprouune rasbl
1 Napbl, HaNpumep, B BO3flyxe, HarHeTaeMoM B NMOMeLLeHVe Uau ANA ABUraTens BHYTPEHHEro cropaHus, pac-
MOMIOXEHHOT0 B 30HE, B KOTOPOI MOTyT cofepXaTbCs B3pblBOONACHbIE rasbl, HEO6XOAVMO KOHTPONMPOBATHL
B3PbIBOOMACHbIE KOHLEHTpauMn roproymx razos npu NOMOLLM ra3oaHaM3aTopoB, YCTAHOB/IEHHbIX HA BO34y-
x03abope. B aTom cnyyae npu 06HapyXeHUy ropioymx ra3oB HE06X0AMMO BbINOHNUTL CReayloLme AeicTBUS:

1) 3aKpbiTb 3a[BWXKM U BbIKTIOYNTb 3NIEKTPUYECKOE NUTAHME BEHTUAATOPA NPW HEOBXOANMOCTHY;

2) oCTaHOBWTbL TEXHOJ/IOTMYECKWIA MpoLecc ANS TOro, YTo6bl MPEKPaTUTb pacnpocTpaHeHWe ropryero
rasa v noAroToBMTb 060pyA0BaHME K 06eCTOUNBAHWIO;

3) 06ecTouNTb CUCTEMY 3/1IEKTPOCHAGXEHNA HEB3PbIBO3ALLMLLEHHOTO 060PYA0BAHNA U NHCTPYMEHTOB.

NMpumeuyaHune — TpebyeTcs 6bITb OCTOPOXHLIM NPU YCTAHOBKE ra3oaHann3aTopoB ropoynx rasos B BO34yX0-
BOAbI UM MHbIE MecTa C TypOy/IeHTHbIM MOTOKOM BO3Ayxa. Mogo6Hoe 060pyfoBaHMe LO/MKHO 6bITh CEeunanbHO Cnpo-
€KTUPOBAHO. MPOBEPEHO U 6bITb CNeLnanbHO NpeAHasHauYeHo A5 ONpejeneHns ManbiX YpoBHeli 3ara3oBaHHOCTH B yc-
NTOBUAX TYPBYIEHTHBIX MOTOKOB BO34yXa. TO/IbKO B 3TOM C/ly4ae MOXHO 6bITb YBEPEHHbLIM B TOM. YTO BbILLEYNOMSIHYTbIE
feicTBUA ByAyT BbINOMHEHbI, KOTAA B BEHTUIALMOHHYIO CUCTEMY NonagyT roploune rasbl v napbi.

MomeleHnss n 060104KN, pPacnoNoXeHHbIe B 30He 1 Wan 2 1 UCMOMb3ylLNe B3pbIBO3ALLMTY Buaa
«PH — «3arosIHeHNe Win NpoayBka 060/104YKM NOJ U3ObITOYHLIM AABMEHNEM pP». AO/MKHbI COOTBETCTBOBATH
TpeboBaHuam IEC 60079-13. CTOYHMKM YNCTOTO BO3AyXa, UCNO/b3yeMble AN HAarHeTaHns M36bITOYHOTO AaB-
NeHNns B Takme nomeLLeHuss n 060s104KN, AO0/MKHbI KOHTPONMPOBATLCA Ha NpeaMeT 06HapyXeHWs roprymnx
rasoB 1 Napos.
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4.6 EJWHWLbI N3MEepeHNs HOPMasibHOW KOHUEHTpaLMmn n ocobble euHNLbI U3MEPEHNS,
npuMeHsieMble ANA TPaCcCOBbIX rasoaHann3aTopos

B aTtom pasgene ans 0603HavYeHMA U3NYECKUX BEIMYMH UCMONb3YTCS cnegyolwme eavHuLbl nsme-
PEeHMWiA:

a) o6bemHas gons (volume fraction V/V):

6) HUXHWIA KOHLUEHTpaLWOoHHbI nNpeaen pacnpocTpaHeHus nnameHu (BocnnameHeHnns) (HKMP),
BblpaXXEHHbI B NpoOLEHTax.

NMpumeyaHune — HKMP meTaHa cocTaBnseT 4.4 o6beMHbIx foneit % B Bo3ayxe (cMm. IEC 60079-20-1);

B) BEPXHUI KOHLEHTPaLWOHHbIA Npefen pacnpocTpaHeHus nnameHun (socnnameHeHus) (BKMP)
(upper explosive limit. UEL);

r) 06bEéMHas 405, BblpaXeHHas B 4acTax Ha MUNAMOH (MAH 1), ucnonb3yeTtcsa ANa nsMepeHui
TOKCUYHbIX TAa30B M NapoB, a Takke A4/ U3MepeHnii ropioyrx ra3oB 1 NapoB NPU MasblX KOHLEHTpaLusX;

MpvBeAeHHbIE eANHULIBI U3MEPEHUI NPUMEHUMBI K AaTunkaM 1 060pya0BaHunio Ans oTéopa npob, npea-
HasHauyeHHOMY ANS onpeAenieHns geduuuTa KACIopoga, a TaKkke ANS onpefesieHns ropoumx U TOKCUYHbIX
rasoB 1 nNapoB. B no60oii MOMEHT BpeMeHun AaTuvk aHanM3upyeT Manyto, kak npaBuio, 0g4HOPOAHY nNpoby, co-
Jepxallytoca B aueiike manoro o6bema. B aTom cnyyae MCnosib3yloTca eAnHNLbl M3MEPEHNS KOHLLEHTpaL UK.

CwuTyauus CTaHOBUTCS COBEPLUEHO WMHOW A/18 TPacCOBbIX rasoaHann3aTopos, rAe A/MHA ONTUYECKOro
nyTW. T.e. PacCToOsHME MeXAy U3nydarenem u npueMHNKOM ONTUYECKOTO U3/TyYeHUss MOXET 6bITb OT 140 200 M.
AHanm3npyemas cpefa B 3TOM C/lyyae — 3TO BCe rasbl, HaxoAawmecs B o6beme Mexzay NpueMHUKOM U 13-
nyyaTtenem. TpaccoBble ra3oaHann3aTopbl He MOTyT ONpeAennTb, MPUCYTCTBYET 11 B aHaIM3nMpyemoli cpeje
€VHCTBEHHbI NCTOYHMK Maoil NPOTSXKEHHOCTH C BbICOKUM COAEPXAHNEM TOPHOYEro rasa v NpoTsHeHHoe
CKOMJ/IEHNE C MaJlbIM COAepXaHueM roproyero rasa. py nomMoLwm TPaccoBbIX rasoaHann3aTopoB Takke He-
BO3MOXHO OnpeAenvTb NPUCYTCTBME OAHOIO UM HECKOMbKMX UCTOYHMKOB FOPHOYEro rasa BAO/b ONTUYECKOTO
nyTn. TpaccoBble razoaHann3aTtopbl MOTyT U3MepATb /MO0 UHTErpasibHyl KOHLEHTpauuio no Bcel AnnHe
ONTMYECKOrO NyTW, BblpaxKeHHyto B HKIMP M. kak nokaszaHo Ha puc. 4.1. nM60 cpefHIo KOHLLEHTpaLuio, Bbl-
paxkeHHyt B % HKIP (cpeaHee) no Bceli g/ivHe ONTUYECKOro NyTu, Kak nokasaHo Ha puc. 4.2.

Ha puc.4.1 nokasaHo Tpu cny4yasi, Korga TpU pPas/IUYHbIX UCTOYHUKA TOPHOYMX ra3oB Pas/IMYHON npo-
TSXKEHHOCTM U C Pa3NNyHbIM COAEPXaHNeM roproyero rasa MoryT AaTb OAMHAKOBbIA CUTHAN TPaccoBOro raso-
aHanusartopa. paBHbli 100 % HKMP m.

Ha puc.4.2 nokasaHo TpuW ciyyas, korga TpU pas/iMuHbIX UCTOYHMKA FOPHOYMX ra3oB pas/IMYHOW NpoTs-
XXEHHOCTW 1 C pa3/IMyHbIM COAepXaHWeM roployero rasa MoryT AaTb OAVHAKOBbIA CUrHaa TPaccoBoro rasoa-
Hanusatopa. pasHbiii 5 % HKIMP m (cpegHee).

100%LFL 30*LFL

1QV LFL

PucyHok 4.1
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100% LFL 50 % LFL

1Mo LFL

5 MMpuHUUnbI n3mepeHus

5.1 O6wme nonoxeHus

Moapo6HOe onuncaHve NPUHLMNOB M3MEPEHNA NPVUBEAEHO B MPUMOXEHUN A K HacTosLWweMy CTaHAapTy.
[laHHbIli pasgen cofepXuT BblAEPXKKU U3 NPUIOXKEHNSA A. LeNbio KOTOPbIX SBASETCA npefocTaBfieHne npak-
TUYECKOW MHhopmaLuum, HeobxoAMMOM ANS NPaBULHON 3KCnayaTauumM, TEXHUYECKOro 06CnyXmBaHua u Te-
KyLL,ero peMoHTa rasoaHaim3atopos. 3arosioBK/ 1 Hymepauusa nyHKToB 5.2—5.10.4 uaeHTUYHbI 3arosioBkamM
1 Hymepaummn nyHkToB A.2 — A.10.4 npunoxeHus A.

[na nHXeHepoB 1 pykoBoauTenen npefcTaBnseTca NonesHbIM 3HaHWe NPUHLMNOB U3MepPeHNs ra3oBbIX
[aTunKoB U/WnM YyBCTBUTESIbHBIX 3/1IEMEHTOB, KOrAa OHWM NOoc/e pas3roBopa C NPou3BOAUTENEM WU NOCTaB-
LLMKOM 06OpyAO0BaHNS NPUHMMAIOT peLleHre O TOM. OTBeyaeT M BbI6Op TOr0 MM UHOTO rasoaHanm3artopa
TpebyemoMy npuMeHeHuto. OfHAKo TEXHUYECKNE XapaKTePUCTUKM U DYHKL MK, BbINOJIHAEMblE rasoaHanunsa-
TOPOM. ONpeAensTCa He TOIbKO TUMOM JaTuuka WUan YyBCTBUTE/bHbIX 3/ieMeHTOB. [Mpu BbiGope 060pyao-
BaHWS AO/KHbI OblTb MPUHATBI BO BHUMAaHWE TEXHUYECKNE XapakTepUCTUKN 1 BbINOSHAEMbIe PyHKLMM ra3o-
aHann3aTopoB. paccmaTpuBaeMblX B COBOKYMHOCTW CO BCMOMOrare/ibHbIM 060pyf0BaHNEM 1 NPOrpaMMHbIM
obecneyeHnem.

XapakTepuCTUKM AaTUMKOB, OCHOBaHHbIX Ha pPasHbiX NPUHUMNAX U3MepPeHUid, Nx nNpeumyLiectsa, TMno-
Bble NPVMEHEHNA U OrpaHMYeHunst No UCNoNb30BaHNIO, BIMAHME HeonpeaensieMbiX KOMMNOHEHTOB U BELLLECTB,
OTPaBAALNX AATUNKA, MPUBEAEHBI HUXE.

B Tabnuue 2 npeactaBnieHbl KpaTkue cBeAeHNs 06 OCHOBHbIX MpuHUMNax nmepexus. NMogpobHoe 06b-
fAicCHeHue cm. B 5.2—5.10 (A.2 — A.10).

Ta6nuua 2— O630p rasoaHanNTUYECKOTO 060PYA0BAHNS C PA3/TIMYHLIMU NPUHLMNAMU U3MEPEHUS

X
% X § g 1
o .
n I/I g* B ? X % JI i‘
A o i
P & SR PUR | I B 1 ri
s %U as 13 1+*3 5 ( 11
I f & £ * Cy J7
: J r ¢ 1
> £ 2 § c 3
¢ 0] 8
Mogpo6HoCcTH 5.2 5.3 5.4 55 5.6 5.7 5.8 59 5.10
B NyHKTE
Heob6xoamMmMocTb Ja HeT HeT (HeT) (HeT) (HeT) Aa HeT He npu-
npucyTcrTena Or MeHsAeTCA

B rasoBoli npo6e

TunuuHble ana- 5100% 0—100 0—100 5100% 5100% 5100% 5100% 5100 % He npu-
nasoHbl n3me- HKMNP 06.4.% 06.4.% HKMNP HKMNP HKMNP HKMNP HKMNP MeHseTca

PEHUSA TOpYNX
rasos
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OkoHuyaHne Tabnuubl 2

5 1
5 " T 8 & .8 a3 i L
2 * 11s 211
11 L o | 11 si1 Bas
13 Bp it3 53 |
cz 7 8 «
é 18 g- | Q <Ss rr
r* s § ((?( eB c 3
TvnnuHblli gna- He He 0—5% He He He He He He
nasoH u3mepeHwii  npume- npume- HKMPmM  npume-  npume-  npume- npume-  npume- npume-
ANSA TPaccoBbIX HAeTcs  HAeTcA HAeTca HAeTca HAeTcst HAeTcs HAeTcs HAeTcs
ras’na-BrM3aTopos
TunuyHble gua- He He 0—100 He 0— 100 He He He 0—100
nasoHbl n3me- npume-  npume-  o6wW. % npuve- 06.4.% npume- npumve- npumve- 06.4.%
peHwii HAeTCs  HseTcs HaeTcsa HeTcst HaeTcs HeTcst
ANs kucnopoaa
roptoumne rasbl, Bonb- (cm. H2 (cm. Anka- H2. CO M. H2, CO; roptoune
He noggawoLyme- wne 5.3) 5.5) Hbl 5.8) CH4 rasbl
C U3MepeHuto mone-
Ky bl IP>X5
OTHOCUTENbHOE B 3aBu Cpega- (Ma- B 3aBu- Cpeg- Manoe Manos Manos or
BpemMs cpabartbl- cumo- Hee noe) cumo- Hee masnoro fo
BaHuAl cru ot cTn ot cpegHero
Be- Belle-
wectsa cTBa
Bnunsnue Hero- HeT co2. (0a) So02. s02 CIHCs3,  (dhpeo- Beuye- NO. NO,
proumx rasos2 peo- NO,. NOX  hpeoHsl Hbl) CTBO
Het H20 IP<X5
OTpasrnieHne2 Si; HeT HeT Si; (HeT) (Si) HeT HeT HeT
(Hald); Hal4;
<H2S); s02
Pb
HeobxogmMmocTb HeT HeT HeT HeT HeT aa na HeT (pa/Her)

BHELWHNX rasos

MpumeuvaHuns

1 KauyecTBeHHOe cpaBHEHME MPUHLMNOB M3MepeHus. [laHHble 3HAYeHUSA He yuuTbiBaloT Bpems cpabaTtbiBaHus
rasoaHann3aTopoB C NPUHYAMUTENbHbIM NPO600TH60POM.

2 B Tabnuue npusefeHbl Hanbonee TUMNUYHbIE NPUMEPBI.

3 X/iopupoBaHHble YrneBofoposbl.

4 OpraHnyeckue rasioreHHble UAn HeopraHnyeckne raonaHble COefUHeHNs.

5 WM — noHM3aunoHHbI NoTeHuman BelwecTsa; X — aHeprns Yd-namnbl geTekTopa.

“ laHHble B CKO6Kax ycnoBHbl. CM. COOTBETCTBYOLLNIA NOANYHKT.

5.2 TepmokatanuTuyeckne gaTyunku

5.2.1 O6wwne NonoxeHus

MpyHUMN AelAicTBUS TePMOKaTa/IMTUYECKUX JaT4YMKOB OCHOBAH Ma OKMC/NIEHUM TOPIOYEro rasa Ha noBepx-
HOCTM Katanunsaropa, 3/IeKTpuyYeckn Harpesaemoro Ao temnepatypbsl 450 C — 550 °C.

TepmokaTanMTuieckne fatunku cnocobHbl paboTaTb HEMPEPLIBHO B TEYEHWE HECKOJSIbKUX NeT npu Ha-
N4 B BO3JYyXe He3HauMUTesIbHOro KOMM4YecTBa OTPaB/IALWMNX BELECTB, HO Y HMX NOCTENEeHHO CMeLlaeTcs
HYNeBOW CUrHaN N yMeHbLUaeTca YyBCTBUTENbHOCTbL BCNEACTBME CTapeHUs 1 BO3LeNCTBUSA CnefoBblX KOMN-
4eCTB OTPaB/IAIOLLNX BeLecTB. B cBA3M € 3TUM HEOOXOAMMO NMPOBOAUTL PerynspHble NpoBepKn YyBCTBUTE b-
HOCTU U rpagyvnpoBKy, YacToTa NPOBEPOK 3aBNCUT OT YC/TIOBUIA KOHKPETHOTO NMPUMEHEHUS.

B 60/bLWMHCTBE CMy4yaeB B KOpPMNyc AaTysMka BMOHTMPOBAHO MPOHMLAEMOe MeTasl/imyeckoe YCTpOii-
CTBO — OrHenperpagutesib. MO3BOMAKWMIA raly AOCTUYb YYBCTBUTE/IbHOTO 3/1eMEHTa W rapaHTUPYIOLLWNA.
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4YTO ec/im cofepxaHue roptoyero rasa npesbicut 100 % HKIP n. cnegosatesibHO, ra3 BOCM/IAMEHUTCA OT Ha-
rPeTbIX YyBCTBUTE/IbHbBIX 3/IEMEHTOB, TO 3TO He MPUBEAET K BO3ropaHuio cpefbl CHapyxu gatumka. OrHenpe-
rpagnTens Takke sawmaeT 4aTunk OT MblIn, MEXaHUYECKNX NOBPEXAEHWI 1 MOTOKOB BO3AyXa.

5.2.2 O6nacTb NpyMeHeHus

TepmokaTanuTMyeckne fatyuvmki NpUMeHsIoT AN onpeAeneHns 0B3PbIBOONACMbIX KOHLEHTpauunin cme-
Ceil roploynx rasos M Napos C BO34yXOM. TepMokaTaninTMyeckne AaTumki onpefensoT npakTuieckn sce ro-
ptoyre rasbl, HO UMET PasHyI0 YyBCTBUTENbHOCTb K Pa3/IMYHbIM FOPHOYMM rasam;

Bpems ycTaHOBMEeHWA MokasaHWil ¥ 4YyBCTBMTENbHOCTb 3aBWCAT OT CBOWCTB ONpeAensieMoro rasa.
Yem 60/bLLE MONEKYIApPHAA Macca 1 pasMep MoJfiekysbl ra3a, TeM NpofomKnTenbHee byaeT BpeMs yCTaHOB-
NeHVsa NokKasaHui K. Kak NPaBuIo, MeHbLLE YYBCTBUTE/NbHOCTb.

5.2.3 OrpaHuyeHuns

MpuHUMN AeicTBUS TepMOKaTaNIMTUYECKOrO AaTuuMka OCHOBAH Ha KaTa/MTUYECKOM OKWC/IEHUW, a OHO
NPONCXOAMUT TOSILKO TOrAa, Korga npucyTcTByeT A0CTaTOYHOE KOIMYeCcTBO Kucnopoga (He meHee 10 % 06b-
emMHol gonu). HegocTtaTok KMcnopoAa MOXeT OblTb Bbi3BaH GO/bLUMM COAEpPXaHWEeM roproYero rasa, 3Hauu-
TenbHo npesbiwanowmum 100 % HKMP. unm 6onblimMM cogepXxaHvemM MHEPTHOro rasa.

NMPEOOCTEPEXEHWE! Korga cogepxaHue roptoyero rasa B so3gyxe npesbiwaet 100 % HKMP,
TepMoKaTanMTUyeckuii 4aTymk B CUy HefjocTaTka KMcnopoga MoxeT BblfaBaTb OWMOOYHbIA curHan
n, cneposaTesibHO, NOKasaHWs rasoaHanmsartopa MoryT 6biTb MeHblwe HKIP.

CnepoBartenbHO, razoaHasm3atopbl C TepMoKaTa/IMTUYECKUMI faTynukamu, COOTBETCTBYOLWMe TpeboBa-
Huam IEC 60079-29-1, AO/MKHbI UMETb G/TOKMPYIOLLUIACA CUTHas O BbIXOAE NOKa3aHWii 3a Npegenbl Anana3oHa
M3MepeHuin (MHAMKaLUWo Nneperpyskn), 4Tobbl n3dexaTb Bblgaun ownboYHbIX NokasaHuii. OgHako cTalmoHap-
Hble faTunku (Hanpumep, AaT4YnKW, eMHCTBEHHLIM BbIXOAHbIM CUTHASIOM KOTOPbIX ABASETCSA TOKOBbIA BbIXO[,
4— 20 MA) 1 paHee paspaboTaHHble razoaHann3aTtopbl MOrYT HE UMeTb TakoW yHKLUK.

Mocne BO3AENCTBMA TOPHOYMX Fa30B MpW COAepXaHuW, MNpeBbllLaloWweM BEpPXHU npeden Auvanaso-
Ha M3MepeHwuit, Nan nocne ux AAUTENbHOTo BO3AENCTBUA AAaTUMKY MOXET NoTpeboBaTbCs HECKO/IbKO YacoB
[NA BOCCTAHOB/IEHNA XapaKkTePUCTUK, a Takke MOryT HabnwaaTbcs HeobpaTtumble N3MEHEHUS HYNEeBOro CUr-
Hana n YyBCTBUTENbHOCTHU.

M3meHeHuns fasneHns, Temnepartypbl U BAaXHOCTU He OKa3blBaloT CYLLECTBEHHOIO B/IMAHMSA Ha Nokasa-
HMA TepMoKaTa/IMTUYeCcKoro AaTunka B npegenax paboumx ycnosuii akcnayatauum. OfHaKo YeM HUxe 3Ha-
YeHne nopora curHanusauun, Tom 6onblue GyaeT BAVSHME U3MEHEHWI TemnepaTtypbl U Apyrux akTopos
OKpyXatoLLen cpeabl.

[ns npefoTBpalleHns NOXHOro cpabaTblBaHUS CUTHaNU3aUnm He pekoMeHayeTcsa ycTaHaBmBaTb 3Ha-
YeHune nopora curHanusauumn Hmxe 5 % HKMP gna metana, 10 % HKIMP ans nponaHa n 6ytaHa n 20 % HKIMP
[ANs napos 6eH3nHa Npu yCs10BMK, YTO B NOCNEAHEM C/lydae MPUHATLI COOTBETCTBYIOLLME MepPbI NPEfOCTOPOX-
HOCTV MPOTVB TOKCMYECKOro AeliCTBMNA Napos.

Mo yka3aHHbIM BbIlLE MPUYMHAM TepPMOKaTa/IMTUYECKNe AaTUMKN He NOAXOAAT A1 NPUMEHEHWU, B KO-
TOpbIX TpebyeTcs BbiCOKas YyBCTBUTENIbHOCTb (Hanpumep, A8 ANana3oHoB M3MEPEHWI 3HAUNTENbHO HUXE
0% _ HO% HKMP).

5.2.4 BnusiHue HeonpegenisieMblX KOMMNOHEHTOB

Ecnun koHTponupyemas cpefia COAEPXUT MHEPTHblE rasbl, Hanpumep, asoT WUAW AWOKCUA, Yrniepoaa,
TO TepmoKaTaMTUYeckne AaTymkn MOryT BblgaTb Crabblii unn gaxe Hyneson curHan. Moxoxwe npobnemsi
MOTYT BO3HUKHYTb M3-3a NMPUCYTCTBMSA NapoB BOAbl, KOTOPblE, CKOHAEHCUMPOBABLUMCH, MOTYT 3aKpbITh NMOBEPX-
HOCTb OrHenperpaguTens. NpefoTspaTuB NPOHUKHOBEHNE ra3oB K TepMOKaTa/IMTUYECKOMY AaTUmKy.

5.2.5 OtpaBrneHue

TepMokaTannTuyeckme JaTumkum YyBCTBUTE/bHbI K OTPaB/eHNIo BelecTBaMu. oTeps YyBCTBUTENBHOCTH
B pesy/ibTaTe OTpaB/ieHNs MOXeT OblTb HEOOPATUMOI MK BPEMEHHON B 3aBUCUMOCTM OT NPUPOAbl BELLECTBA.

HeobpaTvmas noTeps 4yBCTBWUTENILHOCTW, M3BECTHAA KaK «OTpaB/ieHne KaTtanusatopa», BO3HMKaeT
B pe3y/sibTare BO3AeNCTBUSA CeAyoLMX BeLecTs:

- KpeMHUAopraHNyYecknx coegmHeHnin (Hanpumep, BOAOOTTa/IKMBAIOLLMX BeLLeCcTB, HEKOTOpbIX knees
1 KOMMayHA0B, OTAEe/IbHbIX Maces U XX1POoB, HEKOTOPLIX JIEKAPCTBEHHbIX NpenapaTos, HEKOTOPbLIX MaTepuasnos
NPYMEHSAEMbIX 419 XUMUYUCTKN);

- TeTpaaTW/CBUHLUA (CoAepallerocs, HanpuMmep, B 3TUIMPOBAHHOM GeH3nHe, B 0COO6EeHHOCTM B aBua-
LMOHHOM GeH3uHe);

- coeAvHEHWIA cepbl (HanpumMep, ANOKCLAa cepbl, CEPOBOA0POAA);

- rasioreHcofepxallyx coefviHeHuii (Hanpumep, paga raloreHHbIX Yyr1eBofopoAoB);

- hochopopraHnyecknx coeguHeHnin (Hanpumep, repbrunaoB, NHCEKTULMAOB U 3chupoB hoctopHOiA
KUCMOTbl B OTHEYMOPHbIX TMAPaBANYECKNX XUOKOCTSAX).
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Tak Ha3blBaeMble «CTOMKME K OTPaBIeHNO» AaTuMKu CMNOCO6HbI NepeHocuTb 6osiee BbICOKME 403bl Ta-
KNX BELLECTB, YEM TPAAULMOHHbIE AAaTUMKK, NPEXAe YEM Yy HUX NponajeT YyBCTBMTE/IbHOCTL. Ha aToM 3Tane
KPOME CHWKEHUS YyBCTBUTENBLHOCTY MOTYT YXYALWNTLCS APYrMe UX XapakTepucTuku, Hanpumep, YBeIM4nTcs
BPEMS YCTaHOB/IEHNSI MOKa3aHWiA.

Te faTumKK, KOTOPbIE HE SIBMAKOTCA «CTOWKMMUW K OTPaB/IEHNIO», B PSAE Clly4aeB MOryT ObITb 3allMLLEHbI
0T 60/IbLIMHCTBA KaTa/IMTUYecknx 5408 Npu nomowm cunbtpos. OgHako cnefyeT NOMHUTb, YTO ouabTpamm
Heo6X0AVMMO NOMb30BaThCHA C 6O/LLLOIN OCTOPOXHOCTLIO. Heo6X04MMO ciefloBaTb MHhOPMALLMKN, U3/TOXKEHHO
B NPUIoXeHun A.

CnepyeT 06patuTbCsi K PyKOBOACTBY MO 3KCM/yaTauuy ra3oaHannsaropa, 4tobbl BbISICHUTb, Kakue Be-
LiecTBa MOryT OTpaBUTb KaTtasim3aTop M Kak 3aluTUTb faTuuK.

5.3 TepMOKOHAYKTOMEeTpUuyeckme AaTumku

5.3.1 O6wwume nonoxeHus

MpyHUMN feAcTBUS TEPMOKOHAYKTOMETPUYECKMX AaTUMKOB OCHOBAH Ha U3MepPeHNN pa3HoCTU Temnepa-
TYP MeXZy 3/1eKTPUYECKN HarpeBaeMbIM PE3NCTUBHBIM 3/IEMEHTOM, NOMELLEHHbIM B KOHTPOIMPYEMYIO cpefy,
N TakuMm Xe 3/1IeMeHTOM, NOMELLEHHbIM B KaMepy C ra3oM CPaBHEHWs, BbI3BAHHOW pasnimynem TensonpoBo-
AHOCTeli onpeAensemMoro KOMNOHeHTa U rasa cpaBHeHus. JaTumkK He U3MEHSET XMMUYeCKoro coctaBa npoobl,
ANns paboTbl eMy He TpebyeTca K1Cnopos.

TepMOKOHAYKTOMETPUYECKME AaTUUKMN NPUMEHAIOT 418 OnpefeseHns TakMx rasos, TenIonpoBoAHOCTb
KOTOPbIX B XXeNaeMoM Auana3oHe U3MepeHuli 3HauMTeNlbHO OT/IMYaeTcst OT TENJI0NPOBOAHOCTY CPaBHUTE/Tb-
HoW cpedbl (06bl4HO BO3gyxa). OAHako ony6nukoBaHHble Tabnauubl TEn0MPOBOAHOCTM MOTYT NPUBECTM
K OLIMBOYHbIM BbIBOAAM, NOCKO/IbKY Ha YyBCTBUTE/TbHOCTb faTuMkKa TakkKe BAUSIOT MHble dhakTopbl, Hanpumep,
KOHBEKL WS UN NepeHoc mMaccsbl.

5.3.2 O6nacTb NpMMeHeHus

[na npyMeHeHus TEPMOKOHAYKTOMETPUYECKNX AaTUMKOB He TpebyeTcs Hanmnumne Kuciopoga v ¢ ux no-
MOLLbI0 MOXHO M3MepATb codepxaHne rasa fo 100 o6beMHbIX fonei %. Ha npaktuke BepxHuii npegen gua-
na3oHa M3MepeHuii TEpPMOKOHAYKTOMETPMYECKOro gaTumka npesbiwaet 100 % HKIMP.

OTU JaTuukum NPUrofHbl ANA O06HApYXeHWs OAWHOYHOrO KOMMOHEeHTa — ra3a, UMEIOLLEro BbICOKYHO
WM HU3KYI0 TENNOMPOBOAHOCTb MO CPABHEHMWIO C TeMnJI0NpOBOAHOCTLIO BO3AyXa, KOTOPbIA CAYXWUT CpaBHW-
TeNbHOV cpefloil. XapakTepHa BbiCOKast YyBCTBUTE/IbHOCTb TEPMOKOHAYKTOMETPUYECKUX AATYNKOB K MPUCYT-
CTBUIO B BO34yXe Taknx rasoB, kak BOAOPOA, reninit U HEOH, TeN0NPOBOAHOCTb KOTOPbIX BENUKA; YYBCTBUTE b-
HOCTb K MeTaHy Takke cumtaeTcs npuemaemMoi.

5.3.3 OrpaHuyeHunsa No NPUMeEHEHUI0

TepMOKOHAYKTOMETPUYECKUIA MeToA MPUMEHUM B TeX CrlydasX, Korga U3MeHeHus BbIXOLHOro curHana
JaTuunka oT USMEHEHMS KOHLEHTpaummn (OHOBOrO rasa He3HaunTe lbHbl N0 CPABHEHMWIO C CUTHAIOM OT onpege-
NIIeMOro KOMMoHeHTa (rasa Win cMecu rasos) B BbIbpaHHOM AnanasoHe U3MepeHus.

TepMOKOHAYKTOMEeTpuYeckne AaTuukm HeusbupartenbHbl K roptouum rasam. OHU pearvpyloT Ha Bce
rasbl — roproyne n Heroproume.

TennonpoBOAHOCTb FOPHOYMX a30B CU/IbHO pasnnyaeTcs Mexay coboil. Bonee nerkue rasbl (Hanpuwvep,
MeTaH 1 BOAOPOL) XapakTepu3ytoTcs 60/bLUIei TenI0NpPOBOAHOCTLIO, YeM BO3AyX, B TO BpeMs kak 6onee Tsxesnble
rasbl (Hanpumep, HenpegesibHble Yr1eBoA0pobl) UMEKOT MEHbLLYIO TENIONPOBOAHOCTL. CnefoBaTeNbHO, HAYEro
He/Nb3A cKasaTb O CUTHas1e AaTumnka B ra3oBoli CMECK 40 TeX Mop, NokKa He CTaHEeT U3BECTEH KOMMOHEHTHbIN cocTaB
3TOW cmecy. B xyauem cryyae TensonpoBOAHOCTb CMECH ra3oB C BbICOKOW U HA3KOW TEMIONPOBOAHOCTLIO [/IOKET
6bITb paBHa TENIONPOBOAHOCTM BO3AyXa, NPy 3TOM BbIXOAHON curHan aatyvka byAeT oTCyTCTBOBaTb.

5.3.4 BnuaHve HeonpepensaemMblX KOMMNOHEHTOB

Kaxablil ra3 xapakrepu3yeTcsi COGCTBEHHOW TENNONPOBOAHOCTLIO, U COOTBETCTBEHHO, /10601 ra3 oka-
3bIBAET B/VAHME HA MoKasaHWs TEPMOKOHAYKTOMETPUYECKOro AaTtyuka.

B 60nbWINHCTBE CNyYyaeB CU/bHLIM BAMSHMEM 06n1aAaloT napbl BOAbl, TEM 60/lee UTO UX cofepxaHue
B BO3[yxe CWU/IbHO Konebnetcs, 0COBEeHHO B Xapkom knumarte. s ycTpaHeHusa addekTa BAUAHMA Nnapos
BO/bl MOXeT noTpeboBaTbCa OCyLleHne npoobbl.

5.3.5 OrtpaBneHune

OTpasnsoLme BO3eCTBUSA Ha faTUMK HEU3BECTHBI.

5.4 VHdpakpacHble faTuynku

5.4.1 O6LNe NonoXeHus

MpUHUMN eNCTBUS ONTUYECKNX MHDPAKPACHbIX 4aTYMKOB OCHOBAH Ha NOI/IOWEHUN MOIeKyiaMmn onpege-
JISEMOr0 rasa 3HepruM CBETOBOro NOTOKa B y/IbTPadhMoeTOBOW, BUAUMOI UK MHAppakpacHoii 061acTu cnekTpa.
CyLiecTBytoLLME razoaHaIM3aTopbl NpenMyLLLecTBEHHO paboTatoT B MHbpakpacHoii (MK) o6nactu cnekrpa.
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WNHbpakpacHble AaTumkn He nckaxatoT npoby, 1 um He TpebyeTcsa Ana paboTbl NPUCYTCTBUE KUCIopoaa.
3TV AaTUYMKM UMEKT NPOAOIKUTENbHBIN CPOK CyXObl.

3TOT TN AaT4YMKOB MO3BO/IAET UCMO/b30BaTb CAMOANArHOCTUKY, 3TO CBOWCTBO YBE/IMUYMBAET UHTepBas
TEXHWYECKOro 06CNyXnBaHus gaTuvka.

5.4.2 ObnacTb NpUMeHeHus

VK-gatumku rpagyvpytoT 4715 onpefenieHns ogUHOYHOTo KOMMNOHEHTa U B HEKOTOPbLIX ClydasX ux rpagy-
VpYIOT ANS onpefenieHns HeckoNIbK1X KOMMNOHEHTOB. MpucyTcTBue Apyrux rasos He OyaeT o6HapyxeHo, ecnu
nx cnekTp nornouieHuns B VIK-ob6nactu nexuT 3a npegenamu cnektpa nponyckaHmsa npuemumka NIK-usnyvexus.
CnepoBartenbHO, rasoaHanusaTopbl C TakMMU JaTumkamy cnefyeT UCnosib30BaTb TOMLKO A8 06HapYyXeHUs
TaKnX rasoBblX CMeCeW, 4719 KOTOPbIX OHWU OblIN OTrPagynpoBaHsbI.

WK-gaTumkm He pearnpytoT Ha Bogopod. Of4HaKo MX MOXHO UCNONb30BaTh A8 onpeAenieHns 601bWnH-
CTBa APYrux roptoynx rasos B /11060M yCTaHOBNEHHOM AMana3oHe U3MepeHnUs OT HEeCKOSIbKUX COTbIX fonei
06beMHo gonun % ao 100 o6beMmHbIx fonein %. YeM ANMHHOE ONTUMYECKUA NyTb, TEM Bbille ByaeT Y4yBCTBU-
TeNbHOCTb Aartyuka.

Tpaccosble razoaHanM3aTopbl MPUMEHSAOTCA A1 0OHAPYXEHUS HUSLLMX a/IKaHOB, a/IKEHOB U CNUPTOB.
O6bIuHbI Anana3oH n3mepeHuii coctaBnseT 0—5 HKIMP m.

5.4.3 OrpaHu4eHunsa no npMMeHeHunto

WK-gatuvkn He 4yBCTBUTESbHBI K BOLOPOAY.

N3vmeHeHns gaBneHns aHanu3npyemoli cpefibl He B/UAIOT Ha Hy/eBble MOKa3aHus, HO YyBCTBUTESb-
HOCTb. KaK npaswsio, NpssMo NPonopLumnoHasibHa napumasibHOMY AaBeHUI0 ONpesesiieMoro KOMMoHeHTa.

HekoTopble TUMbl f4aTyvkoB, UCMOMb3YIoLLMEe MOAYNALMI0 noToka NK-n3nyyeHns unm onTuko-akyctmye-
CKWIi NPUEMHUK, YyBCTBUTE/bHbI K BUGpaLum.

HekoTopble Tunbl NK-gaTtunkoB. MCnonb3yowmMe MoayiMpoBaHme ONTUYECKOro yya uam goTo-akycTu-
Yeckuii NPUEMHUK N3MTyYeHWs, YyBCTBUTENbHbI K TPACKE 1 BUGpaLun.

TpaccoBble razoaHann3atopbl YyBCTBUTE/IbHbI K pACCOr/1acoBaHNI0 ONTUYECKNX OCEN.

5.4.4 BnusHue HeonpegenisieMblX KOMMNOHEHTOB

Heonpegensemble KOMMNOHEHTbI (TOpPHOYME U HEroproumne rasbl) MOryT BbI3blBaTb M3MEHEHWE curHana
JaTuuka.

N3meHeHne KOHLEeHTpaL My NapoBs BOAbl B aHa/IM3NPYyeMOli ra30Boli CMECU MOXET Bbi3blBaTb M3MEHeHne
curHana. MasoaHanusatopsl, oTBevawLwme Tpe6osaHnam IEC 60079-29-1. 6yayT UMETb MUHUMAIbHYIO YyB-
CTBUTE/ILHOCTL K Napam BOApbl.

Hanunume B npob6e TBepAbIX YacTuy, U Kanesb XWAKOCTW, KOTOpble Takke NOrnowarT vHdpakpacHyo
3HEepruto, Bbi3biBaeT N3MEHEHME CUTHaUTa faTymka Uamn noTepio YyBCTBUTENIbHOCTU. BaxHO npegynpeauTs 3a-
rpsi3HEHME ONTUYECKUX KOMIMOHEHTOB (HanpuMep, OKOH U 3epkas), 0CO6eHHO 3arpsisHeHue, Bbi3BaHHOE TBeEp-
AbIMK YacTMLaMn WNuM KoHgeHcauvei napos. Korga Ana 3awuTbl OT 3arpsa3HEHUs 3/1eMEHTOB ONTUYECKOro
TpakTa UCNonb3yloT (UNbLTPbI TOHKOM OYMCTKM, cregyeT UMeTb B BUAY, YTO OUILTPbI MOTYT 3aKynopuTbCS
Npu CU/ILHOM 3arpsa3HeHnn nNpoobl.

Bo3sgeiicTBre HeonpegensembiX KOMNOHEHTOB M NapoB BOAb! HAa NOKa3aHWA TPacCOBbIX razoaHann3aro-
pOB CyLL,eCTBEHHO 60sblie, Yem Ansa apyrux tmunos WK-gatunkos. Kpome Toro, Tpaccosble rasoaHannsaTopbl
[OMKHBI 6bITb PA6OTOCNOCOOHBI NPV NONaAaHNN B ONTUYECKUIA NYTb NblAW, TYMaHa, AOXAA WK CHera, a Takke
npv HaJN4nMM ecTeCTBEHHOro M UCKYCCTBEHHOTO OCBELLEHUA. TpaccoBble rasoaHanm3aropbl, COOTBETCTBYIO-
e TpebosaHnam IEC 60079-29-4. nofgsepxeHbl MUHUMa/IbHOMY YPOBHIO NOMeX OT BCEX NepeyuncrieHHbIX
BO3/ElCTBUIA.

5.4.5 OTpaBrneHne

OTpasnsowme BO3AENCTBMSA HA faTUNKN HEN3BECTHbI.

5.5 TonynpoBOAHWKOBbLIE faTUUKKN

5.5.1 O6wme nonoxeHus

MpuHuMn paboTbl NOAYNPOBOAHUKOBBLIX AATYMKOB OCHOBAH Ha WU3MEHEHWUW 3MEKTPONPOBOAHOCTU, Bbl-
3BaHHOM Xemocopbuyvein Moneky onpefensieMoro KOMNOHeHTa Ha NOBEPXHOCTW HarpeToro YyBCTBUTE/IbHOIO
3NemMeHTa.

5.5.2 O6nactb NnpuMeHeHus

MonynpoBOAHUKOBBIE AAaTUMKMN NPUMEHSIOT A1 onpeAe/ieHns ra3os B LUMPOKOM Juana3oHe KOHUEeHTpa-
Luii. B TOM YMcCne 0YeHb HU3KMX, OAHAKO UX XapakTepucTuka npeobpasoBaHns HeMHenHa.

OHU NpUrofHebl 4718 UCMO/b30BaHNA B Teveuckarensax. fAaxe npyu o4eHb HU3KMX KOHLeHTpaunsax onpeje-
NAEMOro KOMMOHEHTA, U B CUTHaNM3aTopax, He NMeloLMX 0TCYETHOro yCTpoiicTaa.
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5.5.3 OrpaHuyeHunsa No NPUMEHEHUIO

MonynpoBOAHMKOBbIE AATUMKN FOPHOYMX Fa30B, Kak NpaBunio, HensbupaTesibHbl MO OTHOLEHWIO K OTAE b-
HbIM KOMMOHEHTaM, YyBCTBUTE/IbHbI K U3MEHEHUAM BNAXHOCTU U HeornpeaenseMbiM KOMMOHEeHTaMm, AN HUX
XapakTepHbl Apeid, Kak HyneBbIX NokasaHuii, Tak 1 YyBCTBUTETbHOCTW.

HoBbIM faTunkaMm MOXeT noTpeboBaTbCs ANMTeNbHasA npupaboTka (40 HECKONbKMX HeaeNb) ANs cTabu-
Nn3aLmmn HyneBbIX NokasaHuii U YyBCTBUTENBHOCTM Nepes NpoBeAeHNeM rpagympoBkM (CM. NpuioxeHne A).

Ecnu cogepxaHne onpefensemMoro KOMNoHeHTa NpeBbIlaeT BepPXHUI Npejen gvanasoHa n3MepeHui,
AaTunKy MOXeT NoTpeboBaTbCA HECKOJIbKO YacOoB A1 BOCCTAHOB/IEHNSI XapakTepPUCTUK UM MOTyT NPOM30iTH
Heo6paTUMble U3MEHEHUSI HY/1IEBbIX MOKa3aHWii U YyBCTBUTE/TIbHOCTH.

5.5.4 BnuaHune HeonpegenaemMblX KOMNOHEHTOB

MonynpoBOAHMKOBbLIE AaTUMKN Hen3bupaTeibHbl, O4HAKO YNYULIEHHble AAaT4YMKU MOTYT MUMEeTb onpeje-
JIEHHYIO CEe/IeKTUBHOCTb. Heroproune rasbl MOTyT BbI3blBaTb Kak OTpULlaTESIbHBbIA, Tak U NOIOXMUTE bHbIA CUT-
Han gatuvka. Hekotopsble rasbl, Hanpumep N 02, BbI3bIBAOT OTPMLATE bHbIVA CUTHAM MO OTHOLLEHWIO K CUTHay
OT roproYmx rasos.

[atuvky ofHOro TUMa MMET LUMPOKUA Pasbpoc YyBCTBUTENLHOCTU K OMpeaensieMoMy KOMMOHEHTY,
K TOMY Xe OTHOCUTesibHass YyBCTBUTE/IbHOCTb K APYrYM rasaM MOXeT 3HauuTe/NlbHO OT/iM4atbCcs OT OAHOro
JaTtuuvka K gpyromy.

5.5.5 OrtpaBneHune

Ha 4yBCTBMTENBHOCTbL NOMYNPOBOAHMKOBbLIX AATYMKOB OKa3blBAOT CU/IbHOE BAUSHUE (B GOJIbLUMHCTBE
C/lyyaeB MOHMXAIOT ee. HO MHOr4a M NOBbLILIAKT) TakMe e BeLecTBa, KOTopble OTPaB/AOT TepMmokaTannuTu-
yeckme faTumKkn. HO NPU KOHLEeHTpauuax 60blWmnX, YeM KOHLEeHTpaLmmn, BAUsALWLmMe Ha TepMmokaTaimTuiyeckme
natumky. Npumepbl Taknx BELLECTB:

- WesI0YHbIE NN KUCOTHbIE COeNHEHNS;

- CWIUKOHBI,

- TeTpasTU/ICBUHEL;

- CepHble coefMHeHns;

- rasioreHHble coefuHeHus.

CnepnyeT 06paTTbCS K PYKOBOACTBY MO 3KCM/yaTtauun ra3oaHann3aTopoB, YTOObl BbIACHUTb, Kakue oT-
pasnsioLne BeLecTsa MOryT NOBAUATbL Ha YYBCTBUTE/IbHOCTb M Kak 3alUTUTb AaTuuK.

5.6 JneKkTpoxumunyeckue gaTyuku

5.6.1 O6wme nonoxeHus

MpuHUMN AeACTBUSA 31EKTPOXMMUYECKNX AATYMKOB OCHOBAH Ha U3MEHEHWMN 3M1eKTPUYECKMX NapameTpoB
3M1EKTPOL0B, HAXOAAWMUXCA B KOHTAKTe C 3/1IEKTPO/IMTOM, B MPUCYTCTBUM onpefensemoro rasa. /ameHeHune
3/1eKTPUYECKUX NapameTpoB ABAAETCA CNIeACTBMEM OKUCUTETbHO-BOCCTAHOBUTEIbHON peakLumn onpegense-
MOrO rasa Ha NOBEPXHOCTU 3M1EKTPOsa.

JaTunkn TpebyloT perynsapHoii rpagyvpoBK/ yepes YCTaHOB/EHHbIE UHTEPBAsIbI BPEMEHUN B LieNSX KOp-
PEKTMPOBKK Apeidha HyNs 1 YyBCTBUTENIbHOCTYW W. B KOHLLE KOHLLOB, nogsiexart 3ameHe. Cpok cryx6bl B 61aro-
NPUATHBIX YCNOBUAX 06bIYHO 6onee 2 neT.

5.6.2 O6nacTb NpUMeHeHns

DNeKTPOXMMMUYecKre AaTUnkn He NOAXOAAT AN1A 06HAaPYXEeHNA MHOTUX YINeBogopoAoB. VX npumeHsoT
AN n3MepeHust 06 bEMHOI A0M Bogopoaa v okeuaa yriepoga BnioTe o 100 % HKIMP u kucnopoga o 25
06beMHbIX goneit %. CyLLecTBYOT Takke AaTUnKu 415 U3MepeHns 06 bEMHOI fonun kucnopoga Ao 100 %.

Kpome Toro, 3atu AaT4mnku LUIMPOKO NMPUMEHSIOT A1 U3MEPEeHNs CofepXaHns TOKCUYHbIX rasos, BM/10Tb [0 He-
CKOMbKMX MUMIJIMOHHbIX foNeli. HocuMble razoaHasim3aTopbl roprourx ra3os B gnanasoHe 0 % — 100 % HKIMP. uc-
Nosb3ytoLLne Kakoi-n11bo M3 TUMOB AATYMKOB, OMUCAHHbIX B HACTOSLLLEM CTaHAapTe, YacTo U3roTOB/SKT B MHOIO-
KaHa/IbHOM VCMOJSTHEHUW, BK/THOHAsA B UX COCTAB 3/IEKTPOXMMUYECKME AATHUKN TOKCUYHBIX ra3oB U KUC/Topoa.

5.6.3 OrpaHuyeHunsa No NPUMeHeHUIo

MoxeT HabmoAaTbCa BpeMEHHas NnoTepst YyBCTBUTENILHOCTU BCNEACTBUE KOHAEHCAuMn BOAbl HA MeM-
6paHe garuvka.

[na npoTekaHUs 3/1IeKTPOXMMUYECKON peakLmn Heobxoaum Kuciopog. MNpu paboTe gatumka B o6eckuc-
NIOPOXEHHO cpefie KUCN0opos, PacTBOPEHHbIN B 3/1eKTPOnTe, 06ecneyunt npotekaHme 31eKTPOXMMUYecKoni
peakuun B Te4eHne HeNPOAO/IKUTENIbHOTO BPEMEHM B 3aBUCMMOCTU OT AaTuvka, HO gnvnTenbHasa paboTa aart-
yvKa npu OTCYTCTBUM KUCMOPOAA B aHaNN3Mpyemoi cpefe HeBO3MOXHA.

B 3aBucuMmoCTM OT Tuna gaTyuka U onpefesiieMoro KOMMOHeHTa y JaTyMka MOXeT COKPaTUTLCA CPOK
CNYX6bl MNN YMEHbLUIUTLCS GbICTPOAENCTBME, ecny CoAepXaHue onpeaensieMoro KOMNOHeHTa npesbiaeT
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BEPXHWI Mpefden Avana3oHa M3MepeHuid. ITO xapakTepHO A/ KUC/TOPOAHbIX AATYUKOB, WCMO/b3YOLLNXCS
npu BbICOKOM COAEPXaHWM KUCNOpPOAA, KOrfa CBMHLOBLIA 3MEKTPOA pacxodyeTcss MponopuuoHasibHO 06b-
eMHOW fone Kknucnopoaa.

Mpu HKU3KOI TemnepaType VAN BA&XHOCTU MOXET MPOU30NTW CHWXKEHUE YyBCTBMTENBHOCTU U yBENU-
UATbCS BPEMS YCTAHOBJ/IEHUS MOKasaHwii gatunka. AnuTenbHas paboTa npu OYeHb HU3KUX 3HAYEHUSIX BNaX-
HOCTU MOXET NPMBECTU K BbICbIXaHUIO 3NeKTpoanTa.

5.6.4 BnusHue HeonpegensieMblX KOMMNOHEHTOB

D/1eKTPOXMMUYECKNE AaTuMK/ MOTYT pearnpoBaTb Ha Apyrve rasbl, BblaBas Kak nosoXuTesnbHbIiA, Tak
1 oTpULaTeNbHbIA cUrHa.

3a UCK/II0YEHNEM KMCTOPOAHbIX AaTUMKOB, YyBCTBUTE/IbHOCTb K HeonpeaensieMblM KOMMNOHEHTaM B He-
KOTOPbIX CAyYasiXx MOXeT ObITb BbIlE, YEM K ONpeaenieMbIM.

[na HekoTopbIX TUMOB 3/1EKTPOXMMUYECKUX AATUMKOB 4YYBCTBUTE/ILHOCTb MPOMNOpLMOHasIbHA aTmo-
chepHoMy AaBneHuvto. NS 4aTyvkoB APYrux TUNOB nepenazbl AaBeHNs CO34al0T ONacHOCTb NOBPEXAEHNS.

CyLwecTBYOT YacTHbIe C/iydyan BANAHUA HeonpeaensaemMblX KOMNOHEHTOB Ha KMCNOPOAHble AaT-
YUKW NPU UX UCNONb30BaHUN HE B BO34yXe, a B ra30BbIX CMECSAX MPU OYEHb BbICOKOM COAEpPXaHUu
roploymnx rasos (CM. npunoxeHue A.)

5.6.5 OTpaBneHue

Ha anekTpoxumuyeckne gatumkym MOryT BAUATbL pasfinyHble rasbl, cogepxalivecs B npobe, YTo MOXeT
NpPMBOAUTL K NOTEPE YyBCTBUTEILHOCTU AATUMKOB.

HekoTopble KNCIOPOAHbIE 4AaTUNKM MOTYT TEPSITb YYBCTBUTE/IbHOCTb U3-3a 60/bLLOr0 cogepxaHus C02
B aHa/IM3upyemMoli cpege, BCTYNatoLLEr0 B XMMUYECKYH peakuuio C 3/1eKTPOIUTOM.

5.7 TlnaMeHHO-MOHU3aUNOHHbIE fATUYUKN

5.7.1 O6wume NonoxeHus

MpyHUMN paboTbl NIaMEHHO-MOHM3ALMOHHbIX gatymkos (M) ocHoBaH Ha MOHM3aLUWMW B anekTpuye-
CKOM MOoJie OpraHNYecknx CoeMHEHW, KOrAa OHN CXUraloTCs B N1aMeHn BOAOPOAHON TOpesku.

5.7.2 ObnacTb NpUMeHeHus

MW ncnonb3ytoTcs, Korga Heo6XoAMMbl BbICOKAsA YyBCTBUTE/TbHOCTb, LUMPOKMIA AnanasoH V3MepeHwui,
Masiast NorpeLHoCTb N3MEPEHUIA, YCTOUYMBOCTb K OTPaB/IEHNIO 1 GbICTPOE BPEMS YCTaHOB/IEHUA MOKa3aHWiA.
MWA npurogHbl ANs U3MepeHUit B AuanasoHax oT eAnHUL MUISTIMOHHbIX fonel o 100 % HKMP n gaxe Bbiwwe.

C nomoubio MU MOXHO onpeaenaTb NOYTN BCe OpraHnyeckne coefuHeHnsl, 60/1bLIVHCTBO U3 KOTOPbIX
roptouue.

[LaHHbI TN JaTYMKOB NPUroAeH ANA U3MEePEHuii Npu NOBbILLEHHbIX Temnepartypax.

5.7.3 OrpaHunyeHus No npuMeHeHuo

MpuHUMN AeicTBuA He obecnevvBaeT U3bnpaTenlbHOCTb, TaK Kak. Kak Nnpasusio, BCe OpraHuyeckue co-
efiIMHEHUA BbI3bIBAIOT MOSIBNIEHWE curHana fartyuka. Eciv npegnonaraeTcs MpUCYTCTBUE Pas/iNyHbIX ra3os
B MecTe yctaHoBku MW[J. Heobxoaumo NpoBECTU rpafyupoBKy AaTtyuka Ha TOT ras. K KOTOpOMY OH Haume-
Hee u4yBCTBUTENEH. [11A faHHOro MeTofa OTHOCUTEsIbHasA 4yBCTBUTENIbHOCTb Jydlle MOAJaeTCss pacyeTy,
yem AN8 APYTUX METOAOB.

[aHHble AaTuukn He NPUrofHbl AN 06HaPYXXEHUA TOPHYNX HeopraHUyeckmux rasos. OHU MOTYT Takxe
06HapyXnBaTb HEKOTOPblE OpraHNYeckne BeLecTBa, KOTOpble He ABAIOTCSA rOPOUYNMU.

[ns ropeHus BogopoAaHoi ropenku TpebyeTcs nofgadva M3BHe BOAOpPoAa U (06bIYHO) CUHTETUYECKOTro
Bo3gyxa. CuUrHan garumka CuUIbHO 3aBUCUT Kak OT pacxoaa npobbl, Tak 1 OT pacxoda BoopoAa W B MeHbLuel
CTeneHn OT pacxofa Bo3fyxa ANA ropeHus (CM. npuioxeHune A).

5.7.4 BnusiHne HeonpegensieMblX KOMMNOHEHTOB

WHepTHble 1 peakne (6naropofHble) rasbl, OKCUALI a30Ta, rasioreHbl, asoT, KUCN0poa, ANOKCU, yriepo-
[a. 4eTbIpexx/I0puUCTbIN yrnepos v BoAa He onpeaensoTcs faHHbIM MeTOA0M.

[anoreHcogepxalliue yrneBofopoabl CHMKAOT YyBCTBUTE/IbHOCTb, €C/IM ra3oaHann3arop oTrpagyvpo-
BaH Ha M3MepeHue 06LLEero cofepxaHns yrneposa B ra3oBoli cMecu.

MWL Henb3A NpUMEHATb ANA U3MEPEHWn B CMEeCcsX C BbICOKAM COAepXaHWeMm rasos, KOTOpble racat
nnams, Hanpumep, hpeoHoB.

5.7.5 OtpaBneHue

Kak npaBuno, gnsa faHHbIX AaTYMKOB HE XapakTepHOo oTpas/ieHne, HO ecin B Npobe NpUCYTCTBYIOT Kpem-
HUioOpraHnyeckne coefviHeHUs UNW Apyrue BellecTBa, KOTopble 06pasyloT TBepble MpoAyKTbl CropaHus,
TO OHW MOTYT BbI3BaTb 06pa3oBaHMe HasleTa Ha 31eKTpoax U Ha U30NSALMK, KOTOPbIA NpUBEAET K CHUXKEHUIO
YyBCTBUTE/IbHOCTUN U. B KOHLIE KOHL0B, CAenaeT faTuynmk HepaboTocnocobHbIM.
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5.8 AHannsaTopbl TeMnepaTypbl NaaMeHu

5.8.1 O6wme nonoxeHus

MpyHUMN AeiCcTBUS AaTUMKOB — aHa/mM3aTopos TemnepaTypbl nnameHu (ATI) oCHOBaH Ha MOBbIEHUN
TemnepaTtypbl NameHu, B KOTOPOM CXUraeTcs NOCTOSIHHbIA NOTOK BoAopoAa (Mnw Apyroro rasa). To NoBbl-
LeHne BbI3blBAETCA Ha/Mumem B Npobe ropoymx Npumeceil, NoAAepPXMBaKOLLNX ropeHne nnaMeHu.

5.8.2 O6nacTb NpMMeHeHus

ATI ncnonb3yoT AN U3MepeHns obLLero KoamyecTsa roproymx rasos 1M napos nNpu UX cofepKaHuu
B npobe Hmke 100 % HKIP. korga TpebyeTcs 6bICTpoe BpeMsl yCTaHOB/IEHNS NOKa3aHuii.

AT NpuroaHbl ANA U3MEPEHWIA NPy NOBbILLIEHHbIX TEMNEpaTypax.

5.8.3 OrpaHn4yeHns No NpUMEHEHUI0

ATI He sBNATCA n3bupatenbHbIMK, NPU BbICOKOM COAEPXaHun onpeaensieMoro KOMNnoHeHTa xapakre-
pucTUKa Nnpeobpa3oBaHns HeNuHelHa.

Ona pa6otbl AT TpebyeTca nogaya M3BHE OAHOTO WMAWM HECKOSIbKUX ra3oB. A nnamMeHn Heobxoanm
BOAOPOA, UNW APYyroe roproyee BeLecTBo. 18 ropenkm Heo6xoAMmMo obecneunTb Uy NpUcyTCTBUE B onpege-
NieMOM rase Kucriopoga, uiv oTAesNbHY0 nogavy sosgyxa. CUrHan KpuTMYeckn 3aBuCUT OT pacxoga npobbl,
roptoyero BelecTsa W. eC/n NCNosb3yeTcs, Bo3Ayxa ANS ropeHns (CM. npuioxeHune A).

5.8.4 BnusHue HeonpegensieMblX KOMMNOHEHTOB

[anoreHcogepxalyme yrnesofopofbl, Hanpumep XnafoHbl, MPU BbICOKUX COAEPXaHUAX YMeHbLIalT
CUTHaUT gaTumka, Tak Kak CHUKaloT Temnepartypy niameHu u faxe MoryT 3aracutb ero.

5.8.5 OrtpaBneHune

OTpaBnsioLLe BO3eCTBUSA Ha faTUMK HEU3BECTHBI.

5.9 ®OTOMOHN3ALMOHHbLIO fATUYNKN

5.9.1 O6wwme nonoxeHus

MpuHuMn geircTBus GOTOMOHU3ALMOHHBLIX AaTtunkos (PU/[) ocHOBaH HA MOHM3aLMKN ra30B C NOMOLL b0
ynbTpadguronetoBoro (YP) nsnyyeHus.

MeTog He ABnseTcs cneunduyecknM no OTHOLLEHWUIO K FOpoYKM rasam. [ina caMblx pacnpocTpaHeHHbIX
Y®-namn aTUM MeTOA0M He yaacTcs 06HapyXuTb BCE roproumne rasbl.

5.9.2 O6nacTb NpUMeHeHns

®WN [ ncnonb3ytoT, Korga OCHOBHbIMU TpeboBaHMAMMN ABAAIOTCA BbICOKas YyBCTBUTE/IBHOCTb, YCTONUM-
BOCTb K OTPaB/ISAOLLMM BELLECTBAM U Masioe BPEMS YCTAHOBEHUS MOKa3aHWiA.

®U npurogHbl 4NA oNpefeneHns CoaepXaHnsa rasoB OT HECKONIbKUX MUISIMOHHBIX fonel 40 NPpUMepHO
2000 mnH 1 Takvm 06pa3om, MeToq NPUro4eH A8 onpefeneHns yTeukm roproymx rasos, onpeaeneHms ToKCuy-
HOCTW cpefbl U ee B3pbIBOONACHOCTY.

5.9.3 OrpaHnyeHus no npUMeHeHuo

MprHLMN n3mMepeHnsa He obecneumBaeT usbnpartesibHOe onpeaeneHne roptounx razos. Okcuz yrnepogaa,
BOAOPOA, MeTaH B BO3AyXxe He MOryT ObiTb onpefenieHbl aTUM MeToAoM. JaTtunk o6HapyxunBaeT Bce BeLlle-
CTBa. Y KOTOPbIX MOHU3ALMOHHbIV NOTEHLMAN HUXE, YeM IHeprusa n3nyvyeruns Yd-namnel. v He o6HapyxveaeT
COELIMHEHMNS, MEIOLLMEe NOHN3ALMOHHbIA NOTEHLMas, NPEBbIAOLLWA HEPTUI0 U3NyYeHUs Namnbl. BonbLInH-
CTBO AaTynKoB 060pyaoBaHo Y®-namnoli ¢ aHeprueit nsnyyexms 10.6 aB. /lamnbl ¢ 60n1ee BbICOKOW aHeprueit
N3ly4YEeHNS UMEIKT MOHMXKEHHBIA CPOK CYXObI.

5.9.4 BnuaHune HeonpegensemMblX KOMNOHEHTOB

YyBCTBMTENMBHOCTb AATUMKa CU/IbHO 3aBUCUT OT NOTEHLMana noHmsauum rasa.

Mapbl BOAbI MOTYT BbI3BaTb BbIXOAHOW CUTHAN AATUMKa, SKBUBANIEHTHBIV HECKONIbKUM MUI/TMOHHBLIM A01AM.

BbiCcOkOe cofepxaHue mMeTaHa B MPUCYTCTBUM ONpeAesiieMoro KOMMNOHEHTa MOXET MPUBECTU K yMeHb-
LUEHWIO NOKa3aHW 13-3a NoAaB/EHNS NOHU3ALUN.

KoHgeHcaT, TBepble yacTuubl, NATHA OT NanbueB W T.4. HA NamMne UM OKHe AaTynka MOryT U3MEeHUTb
WHTEHCUBHOCTb Y®P-131y4eHuns u. cnefoBaTesnibHO, YyBCTBUTENbHOCTb AaTymKa.

5.9.5 OtpaBneHue

OTpaBnstoLLe BO3AeNCTBUS HA JAaTUUK HEU3BECTHBI.

N3mepeHne cofepxaHusa psga coefvHeHW, Hanpumep C0XHbIX 3hMPOB UK CTUPONA, MOXET npuse-
CTU K OCaXAeHno Ha konbe Y®-namnbl NpogykTOB pacnaja.

5.10 MapamarHuTHble AaTynuku Kucnopoga

5.10.1 O6wue nonoxeHus
Kucnopopg o6nagaeT cuibHbIMU NapaMarHUTHbIMU CBOCTBaMU (BTArMBaAETCS B MarHUTHoe nosne). assl,
cofepxalime Kucnopog, 6yayT CTpeMuTbCA pasfennTbCs B CUIbHOM MarHUTHOM MoJie € CUMOoW, Mponopuu-
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OHaslbHOW 06BeMHOMY cogepxanuto knucnopoga. NO n NO2 pa3gensiotcs B MeHblUein cTenexun, Ansa Apyrux
ras3oB aphekT NpakTUYecKkn OTCYTCTBYET, YTO AenlaeT 3TOT MeTOA, 04YeHb U3buparesibHbIM K Kuciopoay npu oT-
CYTCTBUW 3HAYUTESbHBIX KOSIMYECTB OKCUA0B a30Ta.

5.10.2 O6nacTb NpMMEHeHNs

MapamarHuTHbIA AaT4uK MCNONL3YIOT A8 ONpejeNieHns KUCN0poaa B C/lyyasx, Korfa OCHOBHbIMU Tpe-
60BaHUSIMUN ABNSAOTCA U36MPATENbHOCTb, AO/ITOBPEMEHHAA CTabUIbHOCTL U YCTONYMBOCTb K OTPABAAIOLLMM
BelllecTBam.

[aHHbIi gaTumk nNpurogeH AN onpefeneHnss 06bLEMHOM 40NN KMcnopoda B AnanasoHax U3MepeHuit
oT 0 0 1 06BemHoi fonu % v ot 0 o 100 o6bemHol gonu %.

Bpems ycTaHOBNEHWA Noka3aHWuii 3aBUCUT OT 0COGEHHOCTEN KOHCTPYKLUMKN AaTyvKa.

5.10.3 OrpaHu4eHus no NpUMeHeHUIo

B 3aBMCUMMOCTV OT 0COGEHHOCTEN KOHCTPYKLUM AaTumKa razoaHann3aTopbl MOryT COAepXaTb UCTOYHUKN
BOCMaMeHeHNs (HarpeTble YyBCTBUTE/IbHbIE 3/IEMEHTbI), MOTYT 6bITb YYBCTBUTE/IbHLIMU K yaapam u (unu)
BMbpauum, a Takke TpeboBaTb AN CBOEN paboTbl OAUH UM HECKONIbKO BCMOMOraTesibHbIX ra3os.

5.10.4 BnvuaHue HeonpegenseMblX KOMNOHEHTOB

3a ucknoveHmem NO u N0O2, 4yBCTBUTE/IbHOCTb K KOTOPbIM cOocTaBnsieT npnénnsutensHo 50 % n 4 %
N0 OTHOLUEHWIO K YYBCTBUTENIbHOCTY AaTynka Nno KMCIopogy, CyLeCTBEHHOW YyBCTBUTENBHOCTMN K APYTUM ra-
3aM He BbISIB/IEHO.

5.10.5 OtpasneHne

OTpasnsioLwme BO3AENCTBUS HA AaTUNK HEU3BECTHbI.

6 BbIGOp razoaHa/IMTUYECKOTO 060PYA0BAHUS

6.1 O6WMe NosoXeHns

B HacToAwem pasgene v pasgenax 8 n 9 pacCMOTPeHbl NyT NPUHATUA PeLleHnin Ha OCHOBe MHAOP-
Mauuu, cofepxalleincs B AOKYMEHTALMN U3TrOTOBUTENS, a Takke AaHHbIX O MecTe YCTaHOBKW rasoaHamTu-
yeckoro o6opyfoBaHus. lokyMeHTauuss MoOXeT 6bITb AOBO/IbHO 06bEMHON, 0COGEHHO ANSA 6ONbLUNX CTalMo-
HapHbIX CUCTEM, W JO/HKHA BECTUCH B BUAE JIETKO NPOBEPSEMOro KOMMNeKTa AOKyMeHTauun. BaxHo, 4Tobsl
OHa coaepxana MHopMauno 0 BCEX U3MEHEHUSX, MPOM3BOAMMbLIM B raszoaHasiMTMYeckoM 060pyAoBaHuM,
1 copepxana oT4eThbl 0 NPOBEAEHHOM TEXHWYECKOM 06CYXXMBAHUW 1 OTYETHI O NPOBEAEHHbIX TPAAYNPOBKaX.
B npunoxeHun C npefcTaBneH TUNOBOV OMPOCHbIW SIMCT, KOTOPbIA MOMOXET MPUHATL PELLIeHUs Ha nepBoHa-
YyasibHOM 3Tarne.

MpumeuaHnune — IEC 60079-29-1 n IEC 60079-29-4. ycTaHaB/mBawLline obuine TexHuyeckne TpeboBaHus
K raszoaHanM3artopamM roptounx ra3os, BKIOYAKOT B ce6s onpesesieHHbI MUHUMY » UCNbITaHWii Ha BO34eicTBUE pasnyHbIX
BHELLIHNX YCNI0BWIA cpefbl. lnana3oH U3MeHeHVs napaMeTpoB OKpyXatoLiei cpefbl 418 3TUX UCMbITaHWUI NPUBEAEH B Npu-
noxeHun B. 1ns o6opyaoBaHus, oTBevallero TpeboBaHMAM yKka3aHHOro cTaHAapTa, UCMbITaHWs MOryT NpoBOAUTLCA
npu ycnoBusaX, BbIXOAALWMX 3a ykas3aHHble npefenbl. B aTom cnyyaB nogpobHy MHOPMALMI0O MOXHO NOAYYUTb y W3-
rotoBuTeNnsa o6opyaoBaHuns.

Mpn BbIGOpE razoaHaIMTUYECKOro 060PYyAOBaHMA AN ONpefeneHns roprynx rasoB cnegyert yUuTbl-
BaTb XapaKTEPUCTUKN OKpYyXatoLleli cpegbl U TpeboBaHUS K MECTY €ro YCTaHOBKM, a TaKKe LiesIn KOHKPETHOro
npumeHeHus. CnegyeTt o6paTuTb BHUMaHWe Ha 6e30MacHOCTb TEXHMYECKOro nepcoHasia, 0co6eHHO B npu-
CYTCTBMM NapOB rOPHYMX XUAKOCTell. PYKOBOACTBOBATLCA MOXHO yKa3aHUsAMU, NpUBELEHHbIMU B pasgene
4. Takke Heo6Xxo4MMO yunTbiBaTb BCE XapakTepuCTVKu razoaHasMTM4eckoro 060pyAoBaHns, Kotopble MOryT
noTpe6oBaTb 0COGOI OCTOPOXHOCTN BO BPEMSI €10 UCMO/Mb30BaHNS U UHTeprnpeTauuy pesy/ibTaTtoB ero pa6o-
Tbl. Kaxablid TMN gatunkoB 06/1aaeT CBONCTBEHHbIMY NTNLLb MY OTPaHUYEHUAMU, ONUCaHHLIMU B pasgesne 5
1 6onee Nogpo6HO B MPUNOXKEHUN A.

MpumeyaHune — Llenbio HacToALWEro cTaHjapTa He ABASETCA Ha/OXeHWe OorpaHnyYeHunii Ha Mcnosib3oBaHne
rasoaHasiM3aTopoB, NPVHLUNbLI AERCTBUSA KOTOPbIX OT/IMYHBI OT ONUCAHHbIX B 5.2—5.10. Uy npensaTcTBME Pa3BUTUIO HO-
BbIX MeTof0B onpefenenHns. OgHako ANA MeToaa onpefeneHns kpaliHe BaXHO, Y4TO6bl TEXHUYECKWEe XapaKTepucTUkn
rasoaHanm3aTtopoB COOTBETCTBOBA/IM HAMEYEHHOMY NPYMEHEHUNIO, a UX UCMONb30BaHNe 6bI10 6e30nacHbIM.

[na rasoaHanM3aTtopoB roploymnx ra3oB U CBA3aHHOIO C HUMU 060py,ﬂ,0BaHVIFI CyleCcTByOT BE HE3aBU-
C/Mble KaTeropuu NCNbITaHWIA:

- NpoBepKa TEXHUYECKUX XapaKTepUCcTuk — npoBoasAT, 4YTOObI YAOOCTOBEPUTLCA, YTO rasoaHaim3aTopsbl
npurogHbl AnAa onpegeneHna roprynx rasos U UX ananasoH M3MepeHI/II7I COOTBETCTBYET HasHa4eHuo.
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MpumeuaHune — OueHKa rasoaHasiM3aTopoB rOpYNX ra30B HA COOTBETCTBUE TEXHUYECKUM TPE6OBaHUAM,
npusegeHHbiM B IEC 60079-29-1 u IEC 60079-29-4. MOXeT NOCAYXWUTb OCHOBOI /151 NPUHATUS PELUEHUSI O NPUMEHEHNN
rasoaHannsartopa KOHKPEeTHOro Tuna;

- UCNbiTaHNA B3pbiBO3aLULWEHHOCTU — NPOBOAAT, YTOObI YAOCTOBEPUTBLCA, YTO CaMn razoaHaIn3aTopbl
HE CMOTYyT NOC/Y>XUTb NCTOYHUKOM BOCN/TaMeHEeHUA B3prBOOI'IaCHO[7I cpeabl.

MprumMmeyaHne — BpbiBo3awmiLeHHOCTb 060pyA0BaHNA AO/HKHA NOATBEPXAATLCS €ro COOTBETCTBMEM TPebo-
BaHuMsiM ctaHgapToB cepun FOCT P 51330. FOCT P 52350 u IEC 60079. TpeboBaH/Ws pacnpoCTPaHAITCA Ha BCe YacTu
rasoaHasnM3aTopoB, B TOM YKC/ie Ha AaTuMKM TOKCUYHBIX ra3oB U KMCNopoAa. VicnbiTaHus, cepTudukaumns 1 MapkmpoBka
[LOJKHbI COOTBETCTBOBATbL AEeMCTBYIOLWMM HaLMOHA/IbHBIM HOpMaM. OTo Tpe6GoBaHUe siBAsieTcst 0683aTeNIbHbIM A/151 BCEX
NPYMEHEHNA.

NMPEAOCTEPEXEHWE! CtangapTHasa knaccudumkaynsa 30H U COOTBETCTBYOLWAaa cepTudmkauns
o6opynoBaHMa HefelCTBUTENbHbLI ANA cped, oboraweHHbIX KUCI0POA0M, HanpuMep, B ciayyae raso-
BbIX CMecei AN cBapku.

6.2 Kputopuu Bbibopa obopyaoBaHus

6.2.1 O6wue kputepum

6.2.1.1 KpuTepuu BblibOpa rasoaHann3aTopos

Mpwv BbIGOPE razoaHan3aTopoB clefyeT yYnTbiBaTb CAeaylolmne Kputepun:

a) nepeyeHb rasoB, KOTOpble rasoaHasM3aTopbl AO/KHbI ONpeaensATb, BO3MOXHOE CcoAepxaHue
ONA KaxAoro rasa, KOTopblii MOXET NPUCyTCTBOBATb, U. CefoBaTeNlbHO, HE0OX0AVMbIe Anana3oHbl nsmepe-
HWI1 1 Tpebyemas NOrpeLlHoOCTb U3MEPEHMWIA;

b) NpUCYTCTBME HeonpenensieMblX KOMMNOHEHTOB, KOTOPble MOTYT OKa3blBaTb B/MSHWE Ha pe3ynbTaTbl
N3MepeHNii;

C) Uenb NpPYMEHeHWsa razoaHan3aTopoB, Hanpumep: KOHTPO/b B3PbIBOONACHOCTW cpefpl, 6e3onac-
HOCTb TEXHNYECKOro nepcoHasna, obHapy>XeHue yTeuykn uau UHble Lenmu;

d) kakumu fO/KHbI GbITh razoaHan3aTopbl — CTauVoOHapPHbIMW, HOCUMbIMWU WAW MepPeHOCHbIMK (Mop-
TaTuBHbIMK). OAPOBHO O NpenmyLLecTBax U OrpaHNYeHUaX 3TUX TPex BUAOB razoaHann3aTopoB CM. B pas-
nenax8un9;

e) meTog oTb6opa npobbl — ANDAY3NOHHBIA WK NPUHYAMTENbHBIA. MoAapo6HO 0 cnocobax AocTaBku
npo6bl cm. B 6.2.3 1 8.2;

f) knacc B3pbIBOONACHOW 30HbI, FAe NpeanonaraeTca ycTaHOBKa rasoaHann3aTopos;

0) ykasaHus no BbI6OpY CPeACTB B3pbIBO3aWMTLl npuBegeHsl B IEC 60079-14;

h) ycnosus okpyxatoLuein cpefibl B npegnonaraeMom MecTe YCTaHOBKM U UX COOTBETCTBME TEXHUYECKUM
XapakTepucTukam npegnaraemblix ra3oaHasm3aTopos;

i) Matepuasnbl faT4YMKOB U KOPMYCOB rasoaHasm3aTopoB U MX COBMECTUMOCTb C XapakTepucTukamm
OKpyXaroLeli N KOHTPONMPYEMOI cpef (Hannune BelecTs, Bbi3blBAIOLLUX KOPPO3MIO, BETPA, JOXKASA, NPOMbIB-
Kn cTpyel n3 wnaxra). He fomkHbl NPYMEHATLCA B ra3oaHannTuyeckoMm obopyaoBaHun MeaHble HesalluLleH-
Hble YyacTu, ecnn B cpefie MOXET NPMUCYTCTBOBATL aLeTWUNEH, Tak kak BO3MOXHO 06pa3oBaHmne B3pbIBOONACHbLIX
aLeTuneHngoB Meau;

j) no6ble 0CO6EHHOCTM KOHKPETHOrO rasoaHannsartopa, TpebytoLme 0coboro BHUMaHUSA Npu NCNOJb30-
BaHUM €ro No Ha3Ha4YeHWto NN NHTeprnpeTaLn ero BbIXO4HbIX CUTHA/IOB;

k) BpemeHHble COOTHOLLEHUS 1 B3aMOeincTBme rasoaHannsaTopa ¢ 3aWwmTHbIMU U CUTHANTM3NPYOLLN-
MU ycTpolictBamu (cMm. 6.2.1.2);

) TpeboBaHWA K rpaflympoBke, B TOM YMC/ie K MPOBEepKe Hy/1eBbIX NOKasaHWii:

T) Tpe6oBaHWA OXpaHbl TPyAa ¥ NPOMbILLIEHHON 6€30NacHOCTN A1 MOHTaXHMKOB, ONepaTopos, crne-
LyanucToB No rpagyvpoBKe N TEXHUYECKOMY 0BCMYXUBAHUIO U APYTUX UL, KOTOPble MOTYT HaX0AUTLCA B Ka-
TeropupoBaHHOl 30He.

He3aBMCHMO OT BbIOpaAHHOro TUMa faTuuka pesynbTaT U3MEePEHUA MOXET ObITb OLUINMOBOYHBLIM, €Cru:

- rasoaHanusarop, rpagympoBka KOTOPOro npoeegeHa no o4HOMY rasy, MCMob3ylT ANS onpejeneHus
Apyroro rasa;

- rasosas npoba He NMOAroTOB/IEHA, B HEW NPUCYTCTBYIOT BOASAHONM WA MHblE Napbl UK rasbl, BAMAOLLME
Ha nokasaHus, HEKOTOPbIe U3 HUX MOTYT CBECTU K HY/10 BbIXOAHOW CUrHaN Aatyvka,

- U3MeHeHune yC/IoBuWil oKpyxatoLlell cpeapl (€C/IM He NpeAycMOTPeHa UX KoOMMneHcalus) BAMseT Ha Bbl-
XO[HOI CUTHaN OTAENbHbIX BUAOB AATYMKOB.

6.2.1.2 Bpewms cpabaTbiBaHUS rasoaHaIMTUUYECKON CUCTEMbI

[asoaHannTMyeckas cuctema A1 onpefesieHns ropoyumx ra3os Ao/HkHa 6bITb CNPOEKTMPOBaHA TaknM
o6pasom, 4Tobbl BpeMs cpabaTbiBaHUS BCei cUCTEMbI OblI0 MEHbLUE, YeM MakcuMasibHoe BpeMs cpabatbl-
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BaHWS, paspelleHHoe 419 AaHHOTo npuMeHeHus. CnefyeT NPUHATbL BO BHUMaHWE, NO kpaliHeil mepe, cneay-
lowme gpakTopsbl:

a) BO3MOXHYI MHTEHCUMBHOCTb YTEUKM roproyero rasa;

b) Bpemsa TpaHCNOPTUPOBaHUS NPOO6LI K AATUMNKY:

C) BpeMS yCTaHOB/IEHWSA NOKa3aHWi AaTuuka;

d) Bpems 3afepXKn B IMHUAX Nepefayn faHHbIX;

e) Bpems, Heob6xoaumoe A8 BKIIOYEHNSA YCTPOMCTB CUTHaNN3aumm n nepexkioyaoLmnx cxem;

f) Bpems, HEO6X0AMMOE UCNOTHUTENbHLIM YCTPONCTBAM, HanpuMep knanaHaM-oTcekaTensm, Ans cpa-
6atbiBaHUs;

) Bpems, HeobxoAumoe onepaTopy, YToObl NPUHATL PELLEHNe 1 NPOU3BECTU PyYyHOEe BMeLLaTe/bCTBO;

h) ypoBeHb npoheccnoHanbHOM NoAroTOBKM NepcoHana.

6.2.2 OnpepgensemMble KOMMNOHEHTHI

a3oaHanm3aTopbl AOMKHbI 6biTb YYBCTBUTE/bHBI K K&XKAOMY M3 ra3os, COAepXaHne KoTopbix TpebyeTcs
onpeaensaTb, a nx AuanasoHbl U3MEPEHWIA MO KaXAOMy onpeaensieMomy KOMNOHEHTY JO/KHbI COOTBETCTBO-
BaTb (haKTNYECKOMY COLlepXaHuio, BOSMOXHOMY B KOHTPO/IMPYeMOii cpefe. HeobxoaMmMo n3yunTb UHcopma-
LMo Npou3BOANTENS, YTOObI cAenaTthb 3ak/oyeHre 0 NPUrofHOCT KOHKPETHbIX ra3oaHam3aTopos.

NMPEAOCTEPEXXEHWE! TepmokoHAyKkTOMeTpuyeckne, uHpakpacHble, 3eKTpoxXxnmuyeckune,
(HOTOMOHN3ALNOHHbIE U NONYNPOBOAHNKOBbIE JAaTUMKM FOPOYNX Fa30B MOTYT BbITb YYBCTBUTE/bHbI
K HEKOTOPbIM HEroplouYMmM rasam; pyrune Tunbl 4aTtynkos, HANPOTWUB, MOTYT ObliTb HEUYYBCTBUTEbHbI
K pagy roptounx raszos. Hanpumep, noNynpoBOAHUKOBbIE AAaTUYMKU FOPHOYNX ra30B MOryT Takke 6bITb
YyBCTBUTE/IbHbI K Mapam BOAbl UKW NPoAyKTaM cropaHus. B kaxgom cnydyao [O/DKHbI O6blITb noayve-
Hbl A@HHble NMPON3BOAUTENA NO BANAHWUIO HeonpegensemMblX KOMNOHEHTOB ANA KOHKPETHOW mogenu
rasoaHanusaropa.

Kak npasuio, HeBO3MOXHO OnpefesinTb CofepXaHne oTAe bHbIX roploYnX ra3os B X CMeCK, UCNO/b3ys
razoaHann3atopbl C NpUHUMNamn AeiicTBMSA, ONUcaHHbIMK B HacTosAwem cTtaHgapTe. O6bIYHO rasoaHanmsa-
TOPbI. MPUHLMMbLI JEACTBUS KOTOPbIX OnncaHbl B 5.2—5.9. pearvpyloT Ha 60/bLWNHCTBO UM Ha BCe roprloyve
KOMMOHEHTbI CMeCK, He pasnunyas ux mexay coboii.

Korga Heo6x0AMMO KOHTPONMPOBATb Fa30BYl0 CMECb C M3BECTHbIM KOMMOHEHTHbLIM COCTaBOM, PEKOMEH-
[JyeTcs. ecnn 3T0 BO3MOXHO, UCMOoMb30BaTh [/15 rpagyvpoBK/ NOBEPOYHYIO ra30BYyH CMECh TaKoro Xe cocTasa.
Ecnu cocTtaB ra3oBoii cCMecy HEM3BECTEH, pekoMeHAyeTCs rpaflympoBaTb ra3oaHanm3aTop no NoBepoYHoi ra-
30BOI1 CMecH, coAepiKallleil TOT ra3, YyBCTBUTE/IbHOCTb K KOTOPOMY MUHMManbHa. CnegyeT y6eantbes, YTobbl
Takum 06pa3om KannmbpoBaHHbIe AATUYMKM OCTaBa/INCh B [JO/MKHON Mepe YyBCTBUTE/IbHbIMU K APYTMM rasam,
KOTOpble MOTyT NPUCYTCTBOBATb B aHaNM3MpyemMoii cpege. Ecnm aTo HEBO3MOXHO peann3oBaTh Ha NpakTuke,
TO MOXHO NPUOGErHYTb K afibTePHATMBHOMY NOAXOAY: BblGpaTb HECKOMbKO pasHbiX AaTUHMKOB, O0TKanMbpoBaH-
HbIX Ha pas/nnyHble rasbl, KOTOPble MOTYT NPUCYTCTBOBaTL B aHaIN3NPpyeMoli cpeje.

NMPEAOOCTEPEXEHWE! OnpepeneHne Bewecrtsa, YyBCTBUTENIbHOCTb K KOTOPOMY rasoaHanusa-
TOPOB MUHUMasbHa, ABASETCA He NPOCTOW 3ajadvein u MoxeT noTpeboBaTh 601bLWIOro o6beMa akcne-
pUMeHTanbHbIX paboT. B aToM cnyyao TpebyeTca NONAYYUTb PEKOMEHAALUN N3roTOBUTENS.

MPEAOCTEPEXEHWE! YyBCTBUTENILHOCTL TepMOKaTa/IMTUYECKUX AATUMKOB K pPasfNUHbIM r0-
ploYMM rasam Ccyu,ecTBeHHO pasnuyaeTca. KoapduumeHT 4yBCTBUTENBHOCTU K pas/IMYHbIM rasam,
0CO6EHHO K MeTaHy WAW NPUPOAHOMY rady, CO BPeMEHEM MOXeT u3MeHuTbcA. Ecnm B KOHTponupy-
eMOIl 30He BO3MOXHO MPUCYTCTBME HECKONIbKMX rasoB, cnefyeT o6paTuTbCA K M3rOTOBUTENIO raso-
aHanusatopa A41a noayyeHns pekoMeHgauuin no Hambonee noaxoAasL el NOBEPOYHO ra3oBoii cmecu
ana rpagyuposku. Ecnu metaH aBnseTca oAHUM U3 onpefenseMbiX KOMNOHEHTOB, HE06X04NMO WC-
nofib3oBaTb MEeTaHO-BO3/YLIHYIO MOBEPOYHYIO ra3oBylo cMechb (cM. 11.2).

Te yacTv rasoaHanmsaTopa, KOTopble YCTaHOB/EHbl BO B3PbIBOOMNACHOW 30HE MK MOryT 6bITb Nepeme-
LeHbl B Hee. A0/MKHbI 6biTb CepTUdNLMPOBaHbI AN ra3oB, NPUCYTCTBME KOTOPbIX B 30HE BepOsiTHO. CepTu-
dhukaumsa go/mkHa npegycmarpuBaTb NPUMEHEHME ra3oaHanmMsarTopa B COOTBETCTBUM C NOAFPYNMONA no rasam
(HA. 1IB unn HC) n TemnepaTtypHbIM knaccom B cooTBeTcTBuM ¢ /EC 60079-0. MiHdhopMaLms 06 OTHeceHumn
KOHKPETHOro rasa K Toil unu uHoi noarpynne npusegeHa B /EC 60079-20.

MPEAOCTEPEXXEHWE! N aszoaHanutuyeckoe o6opyAoBaHMe Tex TUMNOB, HA KOTOpble pacnpocTpa-
HseTcs AelicTBUME HACTOAWEero ctaHfapTa, Kak npaBuo, He nNpefHa3HayeHo U He cepTUULUPOBAHO
4NnA akcnnyaTtauun B cpefax, oboralieHHbIX Uin o6egHeHHbIX KNCOPOAOM, N UCMOb30BaTh €ro B Ta-
KUX cpepax He pekomeHayeTcsa. CnegyeT NposBAATb 0CO6YI0 OCTOPOXHOCTb, Korga B paboueli 30He
BO3/1e MECT yCTaHOBKW rasoaHasmTuyeckoro obopygosaHua npoBOAATCA aLeTU/IeHO-KUCNOoPOoAHbIe
cBapouHble paboTbl; ecnu CcTpyAa aueTuneHa, oboraweHHoro KWCaopoaom, ciayvyaiHo nonageT Ha aaTt-
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YUK razoaHanusatopa, TO MOXeT NMPOU3OATU HEKOHTPOSIMPYeMOe BO3ropaHue, Tak Kak HacblLeHHbI
Kncnopogom aleTuneH npegcrasnseTt coboli 0CO6EHHO ONacHylo rasoBylo CMecCh.

JaTunkn HekoTOopbIX TUNOB, 0CO6EHHO TEpMOKaTa/IUTUYECKNe, HENPUTOAHBI ANA 0OHAPYXEHNS TOPrYNX
rasos B CU/IbHO 06€e[JHEHHbIX KNC/IOPOAOM WM MHEPTHBIX cpeaax. [pyrue gatumkun, B ocobeHHoctn UK. He 3a-
BUCST OT COZlepXaHus Kuciopoja B aHannusmpyemMoii cpege.

Mpu KOHTPO/e [OB3PbIBOOMNACHBLIX KOHLEHTpaLuidi, ecnn cojepxaHve K1UCNopoaa NOABEPXKEHO 3Hauu-
TeNbHbIM KofiebaHnaM, HeobxoAMMO LOMNONHUTENILHO OnpeAenaTb kucnopog. CoaepxaHue Kucnopoga KoH-
TPOMMPYIOT ANA TOrO, YTOGbLI:

- OblTb YBEPEHHbIM B TOM, YTO B @aHa/IM3NPyEMOI cpefe NpuUCcyTCTBYeT MUHUMasIbHOE CofepXaHne Kuc-
nopoga. Heobxoaumoe AN NpaBu/ibHON paboTbl razoaHannsatopa roploymx rasos;

- OblTb YBEPEHHbLIM B TOM, YTO B aHaIM3UpyeMmoli cpefe cofepXaHue KNCNopoaa He npeBbillaeT Makcu-
MasibHO pa3peLleHHOro 3HaYeHus;

- oTcneauTb noboe yBenMyeHne cofepXaHus KWCiopofda, KOTOpoe MOXeT MPUBECTU K YBEIMYEHUIo
BKIMP 1 yMeHbLNTL 3HEPr1i0 BOCMNIaMEHEHUS;

- 3aWMUTUTb TEXHUYECKUIA NepcoHan.

BepxHUiA 1 HUKHUIA KOHLEHTPaLUOHHbIE NpeAesbl pacnpocTpaHeHNs NaameHn A5 rTopoYmnx ra3os B BO3-
Z[yxe 3aBUCAT OT TemrnepaTtypbl OKpyxatLleii cpefibl, aTMOC(EpPHOro AaBEHNA U COAEPXaHUS KUCN0POAA.
OO6blYHblE M3MEHEHNS NapamMeTPOoB OKpyXatoliel cpefbl He OKa3blBalOT CYLEeCTBEHHOIO BANAHWSA HA TeXHU-
Yyeckne xapakTepucTukn razoaHamTuueckoro obopygosanusa. OfHako, ecnu NnpeAnonaraloTca 3HaunTe bHble
U3MEHEeHUa Temnepartypbl, AaBNEHUS WU COAEPXaHUsA K1cnopoaa, cnegyeT o6paTuTbCs K M3roTOBUTENIO ra-
30aHanmMTu4eckoro obopyaosaHusa (cM. TpeboBaHusa IEC 60079-29-1 n IEC 60079-29-4).

6.2.3 [lpvMeHeHuWe cTauMoHapHoro o6opyaoBaHus

6.2.3.1 O6LWNe nonoxeHns

CraunoHapHble razoaHanu3aTopbl U razoaHannTUYeCcKne CUCTEMbI UCNOMb3YIOT, Koraa TpebyeTtcsa obe-
cneynTb MOCTOSHHbIA KOHTPO/b AOB3PbIBOOMNACHbLIX KOHLEHTpauuii B OTAEbHbIX 30HaX NPOU3BOACTBEHHOIO
npeanpuaTAA UM B NPOU3BOACTBEHHBIX COOPYXEHUSAX. DT 30HblI MOryT GbITh CTaLMOHapPHbIMK, Hanpumep,
Ha NPOU3BOACTBEHHOM MPEANPUATAN NN MOBWUIBbHBIMK, HANpUMep, B cucTeMax TPAHCNOPTUPOBAaHUSA UK CU-
cTemMax ropHoA06bIBatoLLeli NPOMbILLEHHOCTH.

Kak npaBuno, cTayMoHapHble ra3oaHanmsaTopbl U ra3oaHaiMTMyeckme cUcTembl COCTOAT U3 AATUMKOB,
TpaccoBbIX ra3oaHasM3aTopoB, ToHeK 0T6opa NPo6bl, KOTOPbIE Pas3MeLLeHbl BO B3PbIBOOMACHO 30He, a Takke
CBSI3aHHbIX C HUMW 6/10KOB yNpaBieHNs, KOTOPble MOTyT pasmMeLLaTbCs Kak BO B3PbIBOONACHOW 30He, TaK U BHE
30HbI, HanpyYmMep, B ANCNETYEPCKOM NyHKTe. Bce yacTu cTaumMoHapHbIX ra3oaHann3aTopos N CTaunoHapHbIX
CUCTEM YCTAHOB/EHbI HEMOABUXHO.

JomkHa 6bITb NpoBeAeHa OLeHKa COOTBETCTBUA YC/IOBUSIM KOHKPETHOrO NPUMEHEHWs BCeli CUCTeMbl,
BK/lOYas BbIOOP, MPYMEPHOE KOIMYECTBO M pas3MelleHne AaTumkoB, ToUek oTbopa Npo6 uam TpaccoBbIX raso-
aHanu3aTopos (cM. 8.3), NOporoB cpabaTbiBaHUsI CUTHANU3ALMM U BPEMEHMW YCTAHOB/IEHNSA NOKa3aHuii 1 cpa-
6aTbiBaHMA curHaamsaumun. LlenecoobpasHo MoMyuuTb KOHCYNbTauMi0 WM3roToBUTENe rasoaHasm3aTopoB
WIn KBanmuuypoBaHHOro cneyuanuncra.

[MockonbKy razoaHamM3aTopbl U ra3oaHa/iMTUYecKne CUCTEMbl ABASAIOTCA CTalMOHapHbIMU, OHW MONYy-
4aloT 3/1IeKTpoNMTaHne OT CeTU nepeMeHHOro Toka. OfHako UCcnosib30BaHNe CUCTEMbl aBapUHOIO 3N1eKTpo-
nMUTaHNA OT akKyMynAaTopa MoBbllLaeT 3KCNayaTaloHHY0 FOTOBHOCTb 060pYyA0BaHNS.

CTaumoHapHble razoaHann3aTtopbl MOrYT BbINOJIHATL OAHY UM HECKO/IbKO U3 CReayrowmnx OyHKLWIA:

1) nHAVKaLM0 N3MEPEHHOrO 3HaYeHUs 06 beMHO AONN UM MACCOBOW KOHLEHTpaLn onpeaensiemMoro
rasa uam Cymmbl rasos;

2) Bblgavy 3ByKOBOI U (MM) CBETOBOW CUTHaANM3aLMUNK;

3) BblAayy BbIXOLHOTO CUrHana ANs Hadana feiicTBuiA No ocTaHOBKe TEXHOOMMYECKoro npolecca 1 npu-
HATWIO Mep 6e30nacHOCTN (HanpuMep, BKIKYEHWe BEHTUSALMMN, YCTPAHEHEe UCTOYHUKOB BO3ropaHnsa u T.4.).

[ns BbinoNHeHUs yHKLMKU 3) MOXET NOHaA06UTLCA AonoHMTeNbHOe 060pyaoBaHue.

Kaxayto 3apady no BbIGOPY 1 MOHTaXy razoaHann3aTtopoB crnefyeT paccMaTpmBaTb kak caMoCTOATe b-
Hyl0 3afiady, 03HaKOMMBLUUCbL C PeKOMeHJauuaMy U3rotoBuTens, TpeboBaHWAMN Haf30PHbIX OpraHoB B 06-
nacTy NpoOMbILWIEHHON 6€30MacHOCTH, a Takke B COOTBETCTBUM C UHCTPYKUMAMM No 6e3onacHoCTu, AelicTBy-
IOLWMMUN Ha NpeanpusaTAn.

B OCHOBHOM MPUMEHSIOTCA YeTbipe OCHOBHbIX TUMa CTaunoHapHoOro o6opynoBaHus:

- rasoaHanunsaTopsbl 47151 U3MEPEHWIT B O4HON TOUKE;

- BbIHOCHbIE JATHUKM C LLeHTPasiM30BaHHbIM 6/10KOM yrnpas/ieHus;

- cuctembl Npo6ooTHopa C LEeHTpann3oBaHHbIM 6/10KOM AATUMKOB:

32



FOCT IEC 60079-29-2—2013

- TpaccoBble rasoaHann3aropsbl.

OCHOBHbIe XapakTepUCTUKN KaXKA0ro Tuna rasoaHasim3aTtopos nNpueefeHsl B cneayowmx pasgenax.

6.2.3.2 [a3zoaHanun3aTopbl 418 U3MEPEHUIA B OQHOW TOUKe

K Takomy Tuny obopyfoBaHUsi OTHOCATCS rasoaHanm3aTopbl ¢ AUMDY3NOHHBIM U NPUHYANUTESbHLIM
cnocobom oT6opa nNpobbl, KOTOPblE caMu 1 UX 610K 06paboTKM CUrHANOB pasMelleHbl B Npefenax B3pbiBO-
onacHoli 30Hbl. B gaHHOM cnyyae faTuuk U 610K ynpasieHns MOryT NoCTaBAsATLCA Kak efuHas KOHCTPYKLXA
UKW KaK OTAeNbHble KOMMOHEHTbI, COeIHEHHbIE KOPOTKMM kabenem. 3ToT Tun ob6opyaoBaHns TpebyeT BHeLw-
Hero ycTpoicTea nutaHus (Hanpumep, 12—28 B NOCTOSHHOIO TOKa) U MOXET 6biTb OCHaLLEH CTaH4APTHLIM
BbIBOJOM @Hanorosoro curHana (Hanpumep. 4—20 MA) ¢ ABYMS, TPEMSA UM YeTbipbMs NPoOBOJaMU B 3aBU-
cMMOCTM OT TpeboBaHWilt NO NUTaHuio. MNpu HaNUYMN CUTHAIM3aLMn OHa. Kak NpaBu/io, COCTOUT U3 «CyXWX»
KOHTaKTOB pesie, 0AHaKo TakKXxe MOryT NPpUCyTCTBOBaTb 3BYKOBbIE€ UM CBETOBbIE BbIXOAHbIE CUIHa/1bl B COOT-
BETCTBUM CO CBOUMYU TpebOoBaHNAMM K B3pblBO3aLLMTE.

ECnn NCTOUYHMK NUTAHNA 1 BbIXOAbl ra30aHa/IN3aTOPOB NOAK/IYEHbI K HEM3BECTHOMY 060pYyA0BaHMIO,
pasmeLeHHOMY BO B3pbiBO6E30MacHO 30He, TpebyeTcs MpMHATL BO BHMMaHue mMeToAbl U cpeacTea o6e-
cneyeHns B3pbIBO3ALLNLLEHHOCTM (HANpUMep, Hanmume orHenperpaguTeneii. nckpobesonacHbix 6apbepos).
Kak npaBnno, NnpoekTupoBaHne CUCTEMbl B YaCTU ee COBMECTMMOCTM C Nofo6HOro poga o6opyfoBaHUEM
HaxoAmuTca B 30He OTBETCTBEHHOCTM pa3paboTymka CUCTEMbI UKW TOrO, KTO NPOBOAUT MOHTax 06opyaoBa-
HUSA.

MprYMeHeHVe MOBEPOYHbIX Fa30BbIX CMeCeW, PerysimpoBKy Hy/neBbIX MOKa3aHWi ¥ 4yBCTBUTE/IbHOCTM,
a Takke NpoBepKy CUrHamM3aumn HeobxoAMMO NPOBOANTL AN BCEX ra3oaHaM3aTopoB Takoro Tuna.

6.2.3.3 BblHOCHbIE AATUYVKUN C LieHTpasin3oBaHHbIM 6/10KOM ynpasnieHus

BbIHOCHbIE AATUMKN OObIYHO ABASIOTCA YACTbIO CUCTEMbI, COCTOALLEN U3 OAHOTO MW HECKOSIbKUX OT-
JeNbHbIX JaTYNKOB, pa3MelL€HHbIX BO B3PbIBOONACHOW 30HE OTAe/IbHO OT MCTOYHMKA NUTAHUA W YNpas/sio-
LMX YCTPOICTB, KOTOPbIE, B CBOK o4Yepenb, pasmelleHbl B 6e3onacHoil 3oHe. MockosbKy Bce 06opyaoBaHune
npeactaBnseT co60il MHTErprpoBaHHY CUCTEMY, TO KOHTPO/b YCTPOWCTB OCYLLECTBNAAETCS M3roToBUTENEM
Ha 3aTane NpoekTUpoBaHus. Takme PyHKUUM CUCTEMbI KaK CaMOAUarHocTuKa, LieHTpam3oBaHHas curHanunsa-
M. NpeaycMOTpeHHble CpeAcTBa B3pbiBO3aLMThl (HanpumMep, nckpobesonacHble NCTOYHUKN NUTaHWS), KOTO-
pble NpeacTaBnAlT CO60I pacnpocTpaHeHHbIe ONuUKUM CUCTEMbI, YNPOLLAT NPOLLECC YCTaHOBKN.

HecMoOTpsa Ha TO YTO NPYMEHEeHVEe NOBEPOYHbLIX Fa30B BCE elle OCYLLEeCTB/IAETCA Ha KaXAOoM BbIHOCHOM
JaTunke, HEKOTOPbIe HACTPOMKN, B OCOBEHHOCTU HACTPOMKU CUrHanM3auun n jaxe curHana, MoXxHO NpoBo-
[OWTb C NOMOLLBI0 YNPaBALWLNX YCTPOWCTB.

NMpumeyaHune — ITo Hanbosiee NOAXOAAWMI TUN 060OPYAOBAHUA 4151 GOMbLUIE YACTW NMPOMBbILWIEHHbIX NpU-
MeHeHuil. 0CO6eHHO ecnu TpebyeTcs KOPOTKOe BpeMs cpabaTtbiBaHusl, NOCKO/bKY 060pYA0BaHIE BbINOHSAET TOMIbKO OAHY
3agauy.

6.2.3.4 Cuctembl Npo600TOHOPA C LLEHTPasIM30BaHHLIM 6/10KOM AaTUMKOB

[JaHHbIli TN 060pYyA0BaHNS, Kak NpaBwuIo, BKIOYaeT OT O4HON 4,0 ABajLaTV U Aaxe 6o/ee Touek oTbopa
npoo6bl, pasMeLLeHHbIX BO B3pbIBOONACHOW 30HE 1 CBA3aHHbIX C 6/10KOM AaTunkos (060pygoBaHve ¢ NpuHyan-
Te/lbHbIM CNOCO60M 0T60pa NPOGLI YACTO KOMMJIEKTYETCSA HE OHUM, a HECKOJIbKUMUN AaTunkaMm) ¢ MOMOLLLH
NVHWIA NPUHYAMTENIBHOTO NPo600TH0pa. KOTOpbIe cAe/aHbl U3 MaTepnasnioB, COBMECTUMbIX C MPoboli (cMm. 8.5).

JInHnm npo6ooTHopa 06bLIYHO NepekIyalTCs Ha 610K AaTumka nocnefoBaTeflbHO, BPeEMS NoAKoYe-
HMA BbIBMPaETCsA TakuM, YTOGbI OHO GbINI0 AOCTATOYHLIM /151 NOMYYEHUSI Pe3y/IbTATOB U3MEPEHW NO KaxaoMy
[aTunky n ana cpabartbiBaHWsa cUrHanm3auum (aBapuiiHoW curHaamsaumm, curHannsauun otkasa). bnoku gat-
YMKOB C NpefBapuUTesiIbHO YCTAHOB/IEHHBIMY B HAX CEHCOpamu, NobyauTensamu pacxoga, CUCTEMON Mepekto-
YeHus NnHUIA oTbopa Npobbl NpeacTaBNSAT cO60l cTaHAapTHOe, AOCTYNHOe 060py0BaHMe.

OueHKy BpeMeHM 3anasfbliBaHns, 06yC/0BIEHHOr0 BpeMeHeM oT6opa npobbl, HE06X0AMMO NPOBOAUTL
B pacuyeTe Ha camblil He61aronpuSATHBIA CryYaii ¢ y4eTOM BCero BpeEMeHU, HeobxoamMoro Ans otéopa npobbl
no BCEM IMHUAM npob6ooT6opa. MOMMMO BPEMEHMW YCTaHOB/IEHNA MOKa3aHWii AaTyvMka Heo6X0AMMO NPUHK-
MaTb BO BHUMaHWE BPEMS TPaHCMOPTMPOBaHNS NPo6bl MO IMHUK NMpo60ooT60pa. OBbLIYHO CKOPOCTL ABMXKEHUS
npo6bl BapbupyeTcs B gnanasoHe oT 3 4o 10 mM/c B 3aBUCUMOCTM OT TOrO, HACKOJIbKO KPUTUYHO GblN BbiGpaH
BHYTPEHHWI AnameTp TPy6OK NMMHUKM npobooTbopa.

[ns npo600TOGOPHBIX NNHWIA ANNHOM HECKOJ/IbKO AECATKOB METPOB MOXeT notpeboBaTtbcsi 6onee yco-
BepLUeHCTBOBaHHas cuctema. B Takoil cucteme oT6op Npobbl OT NocneayloLeli Unu AByX NocnegyoLwmnx nu-
HWIA. NpeAHa3HayeHHbIX 418 NoAayn Ha faTyvk Npo6bl N0 OKOHYAHMU aHanu3a Ha TeKyLein NMHUK, ocyLlecT-
BNSIeTCA BTOPbIM nobyauTenem pacxoga. TakuMm ob6pas3oM, nocre nepekoyeHns KaHana otéopa npobbl ras
MOXeT aHanM3nMpoBaTbCs B 6/10Ke aTUMKOB cpasy Xe. 6e3 0XuaaHuss BpeMeHU TPaHCNOPTUPOBaHUS.

33



FOCT IEC 60079-29-2—2013

JTOT METOA NPOLLE C TEXHUYECKOW TOUKN 3peHUs U NPUMEHUM 4151 paboThbl HA GO/MbLIMX PACCTOSIHUSX,
korga oT6op NpPo6 C MOMOLLbLI0 MOLLHOMO NOBYAUTENS pacxoda NPOUCXOAMT cpasy Mo BCEM JIMHUSIM, KpOMe
TOl, KOTOpasi HeNOCPEACTBEHHO MOAKNOUEHA K 6/10KY AaTUMKa B HACTOSALLMIA MOMEHT BpeMeHun. B atom cny-
yae. ecniv HeT OrpaHNuYeHnii Ha BpeMs 3anasgblBaHusi, TO HET NPaKTUYECKUX OrpaHUYEHUi Ha ANINHY IUHWK
npo600T60pa. NPU YC0BUM UTO BHYTPEHHUIA AnameTp TPy6KM COOTBETCTBYET XapakTepucTkam Hacoca.

MpumeuaHue — MpoekTUpoBaH1e NOAOGHOTO POAA CUCTEM — 3a4aua 0Co60M CAOKHOCTH. CyLLecTBYIOT npu-
Mepbl MHOTOTOYEYHbIX CUCTEM C IMHWUSAMU OT60pa NPO6bLI A/IMHOW 7 KM U BPeMeHeM 3anasgbliBaHus NpubnansnTesibHo
95 MUHYT, KOTOpPbIE YCMELWHO NPUMEHSIOTCA A1 aHan3a CPed B Yro/ibHbIX WaxTax.

Takoi TMN cUCTEeMbl MOXET OKa3aTbCa 60see NOAXOAALLMM, YeM ABa NpeablayLmx Tuna gas KOHTPons
MpOLLeCcCcoB CO CPaBHUTENIbHO CTabW/IbHLIMU NapameTpamun cpefbl WK 4719 KOHTPOAS NPOLEeccos, Npu KOTo-
pbIX B TOUke OTGOpa MPO6bLI YCMNOBUSA OKpyxXaloLleli cpefbl WAn ycnoBua Aoctyna k obopyaoBaHuio Hebna-
ronNpuATHbI A1 YCTAHOBKM B HWX OTAE/bHbIX rasoaHasm3aTopos. lNpumepamyn nogobHOro pofa orpaHuye-
HWUA MOTYT CAYXUTb 60MbLWONK AMana3oH TemnepaTtypbl OKpyxatolel cpefpbl, 6onblas Bubpaums, Hannume
B OKpyXaloleM BO3[yxe OTpaB/AaolWmX BewecTs u T.4.

Bnok gaTunkoB MOXeT BkOYaTh B Ce6a faTunkv, npefHasHauyeHHble A5 KOHTponsa 6onee yem OgHOro
TMna rasa unv napa, paborawuwme napannenbHo. Takum 06pa3om, NOMUMO BeCbMa PefKuX NOBEPOK MIMHWUIA
npo6ooT6opa. B TOM Ync/e U ¢ UCNO/Ib30BAHWEM MOBEPOYHbIX ra30BbIX CMeCeii, BCe TeKylle NpoBEPKN Bbl-
MOMHATCA TONbKO AN 6510ka fatynkos. Kpome Toro, B paboTy CUCTEMbI MOXET ObiTb BK/IOUEeHa hyHKLUMA
aBTOMaTWUYeCKON rpafyvipoBKu.

B cnyvae, ecnu 610K 4aTunkoB npefHasHaveH Ans MCnonb30BaHWA BO B3pbiBOGE30MAaCcHOV cpefe, Bce
3N1EKTPUYECKME YaCTK Takol CUCTeMbl MOTYT 6bITb pasmeLleHbl 3a npegenamMmm B3pbiBOONACcHOW 30HbI. B aTom
cnyyae, 3a UCK/THO4YEHWEM UCMONb30BaHUS OrHenperpaaMTeneil. pasmeLleHHbIX B MecTe nepexoga NvHuii npo-
600T60pPa 13 B3pbIBOONACHOW 30HbI BO B3pbIBOOE30NACHY0 30HY, BCE 060pyA0BaHNe MOXET OblTb HE B3PbIBO-
3aluLLEeHHbIM. OTO NO3BO/AET UCMOMb30BaTh METOAbl 06HAPY)XEeHNS roploYMX ra3os, onvucaHHble B pasgene 5.
KOTOpble TPYAHO BbINO/IHUTL BO B3PbIBO3ALUULLEHHOM UCMOMHEHUN, a TakKke UCMOoNb30BaTb UCTOYHUKN BHELU-
HVX ra3oB (N1amMeHHO-MoHM3auuoHHble gatunku (MUA). aHanusaTopbl Temnepartypbl nnaMmenn (ATM).

CucTema MHOrotoyeyHoro ot6opa nNpo6 No3BosseT NpPUMeHATb 06opy0BaHMe o6najatollee BbICOKOW
YyBCTBUTE/ILHOCTbLIO, KOTOPOE caMo Mo cebe ABNAETCA AOPOrvM U 3aTpaTHbIM MpU 3KCMyaTauun ero B kave-
CTBe rasoaHanm3aTopos, NpefHas3HaYeHHbIX 419 U3MEPEeHWil B OAHOW TOuKe.

OrHenperpagnTeny Ao/MKHbI 6bITb N3rOTOB/IEHbI BO B3PbIBO3ALUMULLEHHOM UCMONHeHUW. OrHenperpagm-
TeSIM MOTYT COCTOATb M3 CNeYeHHbIX (MOPOLLKOBbIX) MeTa//10B, KanuaispHbIX TPYOOK uav Apyrux TOHKONopu-
CTbIX MaTepuanoBs. Takue ycTpoiicTBa MOTyT yBENUUNTb BpeMS cpabaTtbiBaHWs rasoaHaIMTUYecKol CUCTEMbI,
KoppoavpoBaTb 1 3aCOpPATLCA B pesysibTarte Npu OCaXAEeHUN Ha HUX MblAU UK BbiNafeHns koHgeHcara. Or-
HenperpaguTenun TpebyloT NPoBeeHNsA perynsapHbIX NPOBEPOK N TEXHUYECKOTo 06CNYXMNBaHNA, OfHAKO nepu-
O4MYHOCTb 3TUX OnepaLuii MOXeT OblTb YBE/IMYEHA NPY PEryNSiPHOM TEXHUYECKOM 06CnyXuBaHue punbTpos,
pacnonoXeHHbIX B MecTax oTéopa, 1 camux SInHWin otbopa npobsl (cM. 8.5).

Ecnn ecTb BO3MOXHOCTb WMCMO/b30BaTb CUCTEMY C LIEHTPa/IN30BaHHbIM 6/10KOM [aTU/MKOB, OHa MOXeT
okasaTbCsi MeHee [0pOoroi v TpebytoLleil MeHbLIMX 3aTpaT NPy TEXHUYECKOM 06CNyXnBaHUW, YeM ABe npe-
Ablayline cuctemMbl, 0CO6EHHO eCcrin cucTeMa CoCToUT M3 60/bLIOrO KomyecTsa Touek oTbopa n Tpebyetcs
60/blLLOE KOIMYECTBO pa3/INyHbIX TUMOB JaTYMKOB.

MpumeuyaHue — OnNUcaHHble BbilE CUCTEMbI M 060PY0BaHUe CesyeT 0TMYaTh 0T 060pYA0BaHNS U CUCTEM,
NpeAHa3HAYEHHbIX AJ1A YNPABIEHUSI TEXHOMIOTMYECKUMI MPOLECCamMm, Ha KOTOpbIe HE PACcNpOCTPaHsAeTCs AeiicTBuE AaH-
HOro cTaHgapTa.

6.2.3.5 TpaccoBble razoaHam3aropsl

TpaccoBble razoaHanM3aTtopbl MMEKT NPAMOJIMHENHbIA ONTUYECKUA KaHasl, A/IMHa KOTOpPOro MOXeT
6bITb 0 200 M. B KOHEYHbIX TOYKaxX OMTUYECKOro kaHasa pacnofnaratTcs usnyyatesnb U MPUEMHUK onTuye-
CKoro nsnyyexus. Hanbonee pacnpoctpaHeHHbIM TUNOM NOAO06HOrO poja rasoaHasim3aTopos ABMATCA Crek-
TpohoTOMETPUYECKME TPACCOBbIE razoaHann3aTopbl, NPUHLMN AEeACTBUSA KOTOPbIX OCHOBAH Ha NOr/IOoWeHnN
3HEPrnn 3NEeKTPOMarHUTHOIO M3/Ty4eHUs B Y/ibTPadnoeToOBON, BUAMMONM Unn nHdpakpacHoi ob6nactu cnek-
Tpa. Hambonbluee pacnpocTpaHeHWe NOyunIn ra3oaHanun3atopsl, paboTatoLme B MHpakpacHoli obnacTtu
cnektpa (cM. 5.4 n npunoxeHue A.4).

VICTOYHUK M3yYeHNs U NPUEMHUK U3/TyYEeHUS MOTYT 6bITb KOHCTPYKTMBHO 06beAnHeHbl B OAHOM 610-
Ke. Ha3blBaeMOM TpaHCMBEPOM. TpacCcoBble ra3zoaHa/iM3aTopbl Takoi KOHCTPYKLMM UCMOMb3YHT OTpaxaTesb,
06bIYHO BbIMOJTHEHHbIV B BUAE CBETOBO3BpAaLLaTesis, OTpaxalLwero fyy B HanpasfeHun napannesibHoMm na-
fatowemy nydy. Mpu HebonbWKX AVHAX ONTUYECKOro KaHana /iyd MOXeT oTpaxaTbCs, NPoXoAs Yepes onTu-
YeCKUii KaHan HecKosbko pas.

34



FOCT IEC 60079-29-2—2013

TpaccoBble razoaHanm3aTopbl NPYMEHAIOTCA 4719 KOHTPO/A B3PbIBOOMACHON cpefbl N0 nepuMeTpy He-
TAHLIX NNaTPOPM 1 APYrUX YCTaHOBOK, B NMPOM3BOACTBEHHbIX 30HaX, B MecTax TEXHUYECKoro o6cnyxmsa-
HMA BO3AYLUHbIX CYA0B, BOIM3N BbIX/IOMHbIX TPY6, BEHTUAALMOHHBIX KAHA/M0B 1 B MOAMNOTO/I0YHbLIX NPOCTPaH-
cTBax.

MpyHUMN OPMUPOBAHMSA BbIXOAHOTO CUrHasa TPacCOBbIX ra3oaHanM3aTopoB OT/MYaeTCs OT PaccMo-
TPEHHbIX TPEX NpeablAYyLWUX TUMNOB ra3oaHaM3aTopoB U raaoaHaIMTUYeCcKnX CUCTEM, NOCKOJSIbKY BMECTO U3-
MepeHuin cogepXxaHuns rasa Wan napa TpaccoBble razoaHann3aTopbl U3MEpPSAIOT VHTerpasibHoe codepxaHune
rasa Wy napa BAO/Mb ONTUYECKOTro MyTV MeXAy U3nyyatenem v npuemMHUKOM usnyyenus (cm. 4.5).

Mo cpaBHEHMIO C APYTMMK TpacCOBble ra3oaHann3aTopbl UMeKT TpU NpeuMyLlecTsa:

- paclimpeHHas 061acTb KOHTPONS rasa, NpUYeM TOYHOCTb Pesy/bTaToB NPaKTUYECKN He 3aBUCUT OT Ha-
npasneHns BeTpa W. cnefoBaTeslbHO, rasoaHann3atopbl AalT 60n1ee LOCTOBEPHYIO KapTUHY BEMYUHbLI Bbl-
6poca BHe 3aBMCMMOCTMN OT €r0 UHTEHCUBHOCTH;

- 13-3a 60/IbLIOA NPOTSAXKEHHOCTN ONTUYECKOro MyTW razoaHann3atopbl 06/1a4alT BbICOKON YyBCTBU-
TENbHOCTbIO;

- TpaccoBble ra3oaHann3aTopbl MO3BOAT YCTaHaBNMBaTb 3HAYNTENILHO 60Mee HU3KMEe 3HAYeHUs no-
poroe cpabaTblBaHUsl CUTHANN3aLMKM, YEM razoaHann3aTopbl 418 U3MepPeHns B O4HOIN TOUKe.

MomMVMMO perynMpoBKM cUrHana Aas TPacCoBbIX ra3oaHann3aTopoB TpebyeTcs npoBefeHVWe TOYHON
YCTaHOBKM B3aUMHOr0O PacrnosioXeHns ONTUYeckux 610K0oB. [19 3TOr0 B KOMNAEKT NOCTaBKM BXOAMUT Cneun-
anbHas MOHTaxHas apmaTypa, a Takxe B 60/bLUMHCTBE C/lyyaeB MOXeT NOHafobuTbCsa AOMNOMHUTENbHOE
o6opyfoBaHne (Hanpumep, TeNeckonbl) 471 AOCTUXEHNUS TOYHOTO COBMELLEHNA BU3UPHOW MHUN ONTuYe-
CKoWi ocu. Kpome Toro, Ans ycTpaHeHus BO3AeiicTBMA BMOpaLumK, KOTopas MOXeT cTaTb NPUYMHON cMmeLle-
HMA OT 38aHHOr0 NOIOXEHNS, OCOBGEHHO NPU NPOTAXEHHO ONTUYEeCKOol Oocu. Heob6XOAVMO UCMO/b30BaTh
cneunasnbHble ONOpbl U YCTAHOBOYHbIE YCTPOMCTBA. N5 (hyHKLMOHMPOBAHMSA ra3oaHam3aTopoB HeO6X0-
AMMO. 4TOGbl Ha ONTMYECKOM NyTW OTCYTCTBOBaNM ABMXYLLMECH 06BEKTHI U Kakas-nmbo yenoseyeckasn ge-
ATeNbHOCTb. [iNA TpaccoBbIX razoaHasM3aTopoB UCMOMNb3YIOTCA cnelnanbHble cpeacTBa rpagynpoBku (CMm.
8.11.2, 11.8.1).

TpaccoBble razoaHanmM3aTopbl YCTONUMBbLI K BO3AENCTBNIO €CTECTBEHHOTO W UCKYCCTBEHHOTO OCBelle-
HWA. NblAW, TyMaHy, OXAI U cHery (CM. npunoxexne A.4). 0gHaKo Npu CUIbHbLIX TyMaHe 1 ocafkax BCe Xe
MoryT Habniogatbca cbon B paboTe 060pyAoBaHWA. a3oaHanM3aTopbl, COOTBETCTBYOLWME TpeboBaHUAM
IEC 60079-29-4. B noA06HbIX C/yyasx BblJalOT cUrHan o 610kupoBke nyya. B npunoxexnun E npusefeHa vH-
dhopmanmsa 0 BO3MOXHOM BO3eCTBUN aTMOCEPHbIX SABMIEHWI Ha NOKa3aHUs TPACCOBbIX ra3oaHann3aTopos.

6.2.4 TMepeABWXHbIE N NEPEHOCHbIE ra30aHaIn3aTopbl

6.2.4.1 O6LWwme NonoxeHus

BaxHbIMK thakTopamu, KOTOpbIMY criedyeT PyKOBOACTBOBATLCA NpuW BbIGOpe NepeaBMKHbIX Y NepeHoc-
HbIX ra3oaHasM3aTopoB ABNAIOTCA: rabapuTHble pasMepbl, Macca, MPOYHOCTb KOHCTPYKUMW, noTpebnsemas
MOLLHOCTb, TN NOKa3blBatoLLLEro YyCTPOICTBA, Halnume CBETOBOM 1 3BYKOBOI CUrHaM3auuu.

6.2.4.2 TlepeaBuxHble rasoaHann3arTopbl

MepeABWXHble ra3oaHann3aTopbl 06bIYHO BbIOMPAIOT A4S TakMX 3afad, Kak BpEMeHHbIVi KOHTPO/Ib BO3-
Zyxa pabouunx 30H (Hanpumep, Npu ycTpaHeHUN NOCNEACTBUIA aBapun) UK 30H, Yepes KOTopble TPaHCMoPTK-
pYIOT roproymne XMAKOCTH, rasbl uam napbl. O6bIYHO NepeABUKHbIE ra3oaHann3aTopbl He UCNO/b3YIOT CUMCTEMY
oT60pa npobbl MM6O NPUMEHSIOT NPO60OTOOPHYI0 CUCTEMY YNPOLLEHHO KOHCTPYKLUMW.

K nepeBmxHOMY 060py0BaHNI0 MOTYT OTHOCUTLCA U TPACCOBbLIE ra3oaHam3aTopbl, 04HaKo Yalle Bce-
ro TpaccoBble ra3oaHann3aTopbl NPeCcTaBNsaT Co60M cTalMoHapHble NpU6opsI.

6.2.4.3 lepeHocHble (NopTaTUBHbIE) ra30aHaN3aTopsbl

MepeHoCHbIe (NOpTaTVBHbIE) razoaHann3aTopbl 06bIYHO BbIOMPAIOT 415 TaKUX 3a4a4, Kak 06HapyxeHune
MeCT yTeuku, NoATBEPXKAEHNE OTCYTCTBMS B3PbIBOONACHLIX CMECei N TOKCUYHBIX ra3oB B atmocdepe u apy-
TMX NOJOGHbLIX NPUMEHEHWIA.

Bo MHOrux cnyyasx He6onbluve NepeHOCHbIe razoaHann3aTopbl, NPUKpPenIseMble K ogexae unn o6o-
PYZ[OBaHMWIO. BbIMOMHAT PYHKLMIO MEPCOHaNbHbIX CPEACTB OMNOBeLLeHns npy cpabaTbiBaHUM CUTHaANU3aLun.

B nepeHOCHbIX razoaHanm3aropax 4acTo UCNonb3yoT Anddy3nNOoHHbIA cnocob oT6opa Npobbl. B Takmx
c/yyasx npu Heo6xoAMMOCTY NoMCKa MecTa yTeuku unn Ans 06HapyXeHusl rasa B orpaHW4YeHHOM MpOCTPaH-
CTBE BHE NpefesioB A0CsAraeMocT! oneparopa MoryT notpeboBaTbCst NPO60OTOOPHBIN 30HA, pyYyHOEe Uan Me-
XaHn4yeckoe yCTPONCTBO nojaun npoobbl.

B cocTaB Apyrvx BUAOB NEPEHOCHbIX ra30aHaIn3aTopoB MOXET BXOANUTbL 3NEKTPUYECKNIA MUHUATIOPHbIA
Hacoc HenpepbIBHOrO AeicTBMA, 0TOUpalLuii Npoby B HeNocpeACTBEHHOW 6/1M30CTM OT CaMOro rasoaHasu-
3aTopa, HO Takke CMoCo6HbI/ A0CTaBNATL NPObY Yepe3 NPo600TOHOPHYI NMHUID OT NPO600TOOPHOrO 30HAA.
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Mpo600TO6OPHbIE 30HABI, NMpunarallWmecs K nepeaBwkHbIM WM MepPeHOCHbIM rasoaHanm3artopam. —
06bIYHO KOpPOTKME (0KO/I0 1 M) 1 XecTkue, coeguHsiolmecs ¢ 060pyaoBaHNEM C MOMOLLbIO TMGKOU TPyoKH,
HO MOTYT 6bITb pPa3aBWXHbIMU (TeIeCKONNYECKUMN).

C oco60i1 TuiatenbHOCTbIO cnedyeT BbibvpaTtb razoaHam3aTtop, ecnv npegnonaraeTcs HaaMume B aHa-
NN3MpyeMONi cpefie CoaepXXaHus roproymnx ra3os U napos 6osblue 100 % HKIMP.

Heobxoavmo n3beratb KOHAeHcaLMn BOAbl UK NapoB, coAepXalluxcs B npobe, B ra30BOM kaHasne ra-
30aHanusartopa v B IMHUN TPaHCNOPTUPOBaHMSA NPo6bl, 0COGEHHO KOrga XO/M04HbI razoaHannsaTop nepe-
MellaeTcs B cpeay ¢ 60nee BbICOKOW TemMnepaTtypoii.

Korpa rasoaHanm3artopbl NepeHoCcATCS U3 OAHOIN KOHTPOMPYEMOIA 30HbI B APYryt0, OHU MOTYT noABep-
ratbCsl BHe3anHbIM U3MEHEHUSIM Temnepartypbl U AaB/ieHUA. OTO MOXET MPUBOANUTL K BPEMEHHOMY MOABIEHUIO
OLUMGOYHbIX NOoKa3aHuii, HaNnpUMep y 31EeKTPOXUMUYECKUX AaTUNKOB Kucnopoaa. MponssognTenn farT cBou
pekoMeHAaL MmN No 3HAYEHUIO TaknX BPEMEHHbIX OLUMGOYHbIX NOKa3aHWUiA 1 No TOMY Kak 3TV nokasaHus MoryT
6bITb YYTEHbI MPU NCNO/Ib30BaHNM ra30aHaIN3aTOPOB B PEXUME «CuMTasl nokasaHusa u 6ern» (cm. 9.3.9).

CyLlecTBYIOT TakXe MepeHOCHble TpacCcoBble ra3oaHan3atopbl COCTOALLME TOMLKO M3 TpaHcuBepa.
B sTom c/iyyaB razoaHanmM3atopbl UCMO/b3YOT OTpaXxarLime CBoNcTBa nosepxHocTteli B IK-agnanasoxe. Aau-
Ha ONTUYECKOro MyTW A1 TakUX ra30aHann3aTopoB orpaHuyeHa HeCKO/IbKMMN MeTpamu, 1 Mo CyLLLeCcTBY Takme
razoaHanMsaTopbl MOTYT CUATATbCSA razoaHasmsaTopamu Ansi U3MepeHuli B 04HOW TOUKe.

6.3 Tpoune dakTopbl, BAMSALINE HA BbIGOP ra3oaHann3aTopos

6.3.1 YCTOWYMBOCTb K 3N1EKTPOMArHUTHLIM BO3ECTBUSAM

HekoTopble Tunbl rasoaHanM3aTopoB roproyunx rasoB YyBCTBUTESbHbI K BHELIHWM PagvovyacToOTHLIM Mo-
MexaM. KOTOpble BbI3bIBAOT C60M B paboTe, yXof Hy/N1eBbIX NOKa3aHWi 1 NOXHOe cpabaTbiBaHWe CUrHaIn3aLuu.
[ns npegoTepalleHns Nofo6HbIX Npobnem cnegyeT BblbMpaTh razoaHannsaropbl, AO/KHbIM 06pa3oM 3alym-
LLIEeHHbIEe OT 3/1IeKTPOMAarHUTHbIX Nomex (CM., Hanpumep. EN 61326-1:2006 «3nekTpoobopyaoBaHue Ans nsme-
PeHUs. KOHTPOA 1 NabopaTopHOro ucnonb3osaHus — EMC Tpe6osaHus — YacTb 1. ObLime TpeboBaHns»).

6.3.2 Vicnosb3oBaHve rasoaHann3aTopoB BO B3PbIBOONACHbLIX 30HaX

lasoaHannTMyeckoe 060pyA0BaHve BO B3PbIBO3ALLMLLEHHOM NCMNOTHEHNW 06bIYHO NPUMEHSIOT BO B3pbl-
BOOMacHbIX 30Hax (knaccoe 0. 1. 2). Ma3oaHann3aTopbl C MapKMPOBKON B3PbIBO3aWMUTbl «EX ia» MOryT 6biTb
MCNo/b30BaHbl B 30HAaX BCEX TPeEX KNaccoB. FazoaHann3atopbl C MapKMpOBKOW B3pbiBO3awnThbl «Ex d» moryT
6bITb UCMOMb30BaHbI B 30HaX Knaccos 1 v 2. 3Tn ABa BuAa B3PbIBO3aALMTLI TAKKE NMPUMEHSAIT K noArpynnam
o6opygoBaHus (HA, 11B unu HC) n cooTBeTCTBYIOLWMM TeMnepaTypHbiM knaccam (oT T1 go T6 B 3aBUCUMOCTH
OT KOHTPO/IPYEMbIX BELLECTB). ITU XapakTepuCTUkn npuseaeHsl B oopme Tabnuy B IEC 60079-20-1. OgHako
BCe BblllecKka3zaHHOe NPYMEHNUMO TOJILKO K OnpejAesieHunio ra3a B 0O6bIYHOM BO3fyxe, 06beMHas 0718 KUc/o-
poZa B KOTOPOM cocTaBfsieT npuMepHo 21 %, unu B Bo3dyxe, COAepXaHue KMciopoga B KOTOPOM HECKOJIbKO
CHMXKeHO. Ecnu Bo3ayx 3HauMTeNbHO o6orallleH KUCNopoAoM, Takoe 060pyoBaHne NPUMEHATb HeMb3s.

Lna nonyyeHns ceefeHnii 0 Mepax 6e30nNacHOCTU NpW aKcnayaTauun v npegnonaraeMoM M3mMeHeHum
YyBCTBUTE/IBHOCTM ra3oaHann3aTopoB B YC/MOBMAX HedocTaTka WM M3bbiTka Kuciopofa B OKpyxarwoliel
N KOHTPONMPYEMOWi cpefax Heob6xoaumMo 06paTUTLCA K PyKOBOACTBY MO 3KCmsyaTauuv Uan nosyynTb peko-
MeHJaLuMn U3rotToBuUTeNs razoaHanm3aTopos.

7 XapaKTepuCTUKM ra3oBbIX yTeuek

7.1 Mpupoaa yTeuku

7.1.1 O6une NnonoxeHms

Pa3mep yTeuku n (11m) CKOpoCTb HAKOMIEHNSA B3PbIBOOMACHON CMeCcu B OCHOBHOM OMNpeAenstTca onu-
CaHHbIMUN HMXe (PU3NYECKUMU N XMMUYECKUMI CBOMCTBAMMW, HEKOTOPbIE U3 HUX ABAAIOTCA XapakTepucTukamm
roptoyero BeLlecTBa, Apyrue XapakTepusyloT TeXHONOrMYeckuin npouecc winm MecTo akcnnyaTauuu. fanee
OS5 NPOCTOTbI U3/IOXKEHNUA MPUHATO AONYLEeHNe, YTo Npu U3MEHEHUN OHOro napamMeTpa BCe OCTasibHble na-
pamMeTpbl HE U3MEHAITCA.

7.1.2 NHTEHCUBHOCTbL YTeuku rasa unu napa

YeM BbllLe MHTEHCUBHOCTb YTeuku, TeM 60/blue pasMep B3PbIBOOMACHON 30Hbl U CKOPOCTb HaKOMNMEeHWS
B3pPbIBOONACHOI CMecH.

WHTEHCMBHOCTb yTEUKM onpeAensieTca cnefyowmnumy CBOACTBAMM NCTOYHUKA YTEUKM:

a) reomeTpus UCTOYHMKA YTEUKN.

Mog reomeTpreil UMeloT B BUAY husnyeckme XxapakTepUCTUKM UCTOYHMKA yTeUkM (Hanpumep, naowanb
OTKPbITOV NOBEPXHOCTY XWUAKOCTW, HENNOTHOE (hNaHLeBoe CoeauHeHne 1 ap.);
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b) ckopocTb MCTeyeHus roproyero BeLecTsa.

[N KOHKPETHOTO MCTOYHUKA YTEUKM WHTEHCUBHOCTb YTEUKM BO3pacTaeT C yBeNMYeHNem CKOpoCTh UC-
TeuyeHWs roproyero BellecTsa. Ecnv ropioyee BeLLLECTBO HAXOAWUTCS BHYTPU TEXHOMOTMYECKOro 060pyA0BaHNs,
TO CKOPOCTb UCTEYEHUs 3aBUCUT OT faB/ieHnsa paboyero npouecca n reoMeTpun UCTOYHUKA YTEeUKN.

3HaunTeNbHas MHTEHCUBHOCTb YTEUKM B COYETAHUM C BbICOKOM CKOPOCTbIO UCTEYEHWUS MPUBOAUT K BO3-
HVKHOBEHWIO KOHYCcOOb6pas3HoW CTpymn, KoTopas 6yfeT BO3fAeliCTBOBaTb Ha MOBefeHVe BblTekalolwero rasa,
no kpaiiHeil mepe, B HEMOCPEACTBEHHON 6/IM30CTN OT UCTOYHUKA.

[a3. mocTynawLmnii U3 NCTOYHMKA YTEYKM C BbICOKOV CKOPOCTbI (Hanpumep, yTeuka M3 Haxogsiieics
noA AasrieHnem Tpybbl UnyM eMKocTm), BHavaste byaeT umeTb BUA KOHycoobpasHoii CTpywW, HanpaB/eHHON OT uc-
TOYHMKA yTeukn. Mo Mepe TOro Kak pacCTOAHME OT UCTOYHMKA YTEUKV YBEMUMBAETCS, KMHETUYecKas aHeprus
CTPYM yMEeHbLLAETCs, Noka B UTOre ra3 He paccemBaeTcs Nnog BAMAHNEM BeTpa, 6narofaps pasHule B NI0THOCTM
C BO3[yXOM, U B MeHblLLEl cTeneHn us-3a auddysunu;

C) cofepxXaHue ropioyero BeLyecTsa.

Ha WHTEHCVMBHOCTb YTEUKU BAMSIET COAEPXKAHME ropioyero rasa uav napa B BbiTekawLeli cMecu;

d) vcnapsiemocTb roptoyeli XnaKocTu.

McnapsiemocTb 3aBUCUT OT A@B/IEHNS HACbILLLEHHbIX MapoB 1 TeN10Tbl Napo06pa3oBaHuns ropoyei Xua-
KocTu. Ecnn faBneHve HacbIWEeHHOro napa HeuW3BeCTHO, TO c/ieflyeT PyKOBOACTBOBATLCA TemnepaTypamu
KMNEHWA 1 BCbILLKW.

B3pbiBOONacHas CMecb He MOXET CyLLeCcTBOBaTb, eC/iv TeMnepartypa BCMbILWK/A 3HAYNTENBHO NMpeBbIla-
eT MakcumMasbHylo paboyyto Temnepartypy roptoyen XuakocTu. Yem Huxe TemnepaTypa BCbIWKM, TeM 60/1b-
e pa3mepbl B3PbIBOONACHOW 30Hbl M CKOPOCTb HAKOM/IEHNS B3PbIBOONACHON CMeCHU.

He Bce xuakocTu (Hanpumep, HEKOTOPbIE ranoreHcoAepxalime yrnesofopoabl) XxapakTepusyotcsa Ta-
KM napamMeTpoM, Kak TemnepaTypa BCMbILKW, XOTS U MOryT 06pasoBaTh B3pPbIBOOMNACHYH ra3oByl CMECh.
B nogo6HbIX cnyyaax cnedyeT cpaBHMBaTb YCTAHOBMBLUEECA 3HAYeHVWe TemnepaTypbl XWAKOCTW, COOTBET-
CTBYIOLLEE KOHLEHTPaLuy HacbILLEeHHOro napa npu HWXKHEM KOHLEHTpaLMOHHOM fpejesne BOCMN/aMeHeHus,
C MakcvMMasibHOl TemnepaTypoit XUAKOCTK.

XugkocTn cnegyeT npvHMMAaTh B pacyeT, korga ux Temnepatypa Boiwe (T8 - AT). K. rae ['B — Temnepa-
Typa Bcnbiwku, a AT — 3anac 6e3onacHocT. ITOT 3anac 6e30nacHOCTM NPUMEPHO paseH 5 K gnsa uncTbix
XMMUWYECKMNX BELLECTB, HO OH AO/IXeH ObITb NOBbIWeEH A0 15 K ans cveceli.

NMpumeyaHune — Ecnu roptodee BellecTBO NOCTynaeT B BO3A4yX TakuM o6pasom, 4To o6pasyeTcsi TymaH (Ha-
npuMep. nyTem pacnbifieHus), To o6pa3oBaHue B3pbIBOONACHOK CMECU BO3MOXHO Npu TEMMNepaType, KoTopas HUxke Tem-
nepaTypbl BCAbILLKY;

€) TemnepaTypa X1UAKoCTH.

[laBneHve HacbILEHHOro napa Bo3pacTaeT C yBe/IMYeHnem TeMneparypbl, yBemunsass UHTEHCUBHOCTb
yTeukn BCneAcTBrEe ncnapeHus.

TemnepaTypa XWAKOCTW NOCMEe YyTEeYKU MOXET BO3pacTh, Hanpumep, 3a cCUeT HarpeToii NoBepxXHOCTU
060pyA0BaHNA, B KOHTaKTe C KOTOPOI OHa HaxOoAWTCS, WK BbICOKON TemnepaTypbl OKpYXXatoLLero Bosgyxa.

7.1.3 MNpegenbl pacnpocTpaHeHns nnameHn (BocnaamMmeHeHus)

Uem Hmxke 3HayeHne HKIMP roptoyero rasa wnav napa B Bo3gyxe, Tem 60/blue pasMepbl B3pbiBOONac-
HOM 30Hbl U CKOPOCTb HaKOM/IEHWs1 B3PbIBOONACHOW cMech. MNpu 04UHAKOBbIX MHTEHCUBHOCTAX yTeyek rasbl
¢ 6onee HU3KMMYK 3HaveHnsmu HKIMP co3gaayT B3pbIBOOMACHY KOHLEHTpauuo bbicTpee, YeMm rasbl ¢ 6onee
BbICOKMMU 3HaYeHnamMu HKIP.

Kak HKMP, Tak n BKMNP 3aBucAT oT TemnepaTtypbl OKpyXallleidi cpeibl 1 aTMOCEPHOro AaBeHus,
HO B Npefenax 06blYHbIX U3MEHEHWI 3TO BIMSIHWME HE3HAUNTENbHO. MNone3Hyo MHhopmaumio No 3ToMy BONpo-
Cy MOXHO Halitn B IEC 60079-20.

7.1.4 BeHTunauus

MpW NOBbILLEHNN YPOBHSI BEHTUMALMUM pasMepbl B3PbIBOOMNACHON 30HbI M CKOPOCTbL HAKOM/IEHWS B3PbIBO-
onacHoi cmecun ymeHbluatoTcs. O6beKTbl, NPensATCTBYOLLME NPOBETPUBAHNIO, MOTYT YBEIMUYNTHL pasMepbl B3pbl-
BOOMACHO 30HbI M CKOPOCTb HAKOM/IEHWS B3PbIBOOMACHON cMecu. Takme NpensaTcTBMSA, KakK CTEHbI UV NMOTOMKK,
MOTFYT OrpaHUynTbL pa3Mepbl B3pbIBOONACHOW 30HbI U CKOPOCTb HAKOM/IEHUS B3PbIBOOMNACHON CMeCH.

7.1.5 OTHOcuTeNbHasA NIOTHOCTL rasa Uy napa npu yteyke

MoBefeHWe rasa, KOTOpbIi BbITEKAET C HE3HAUYNTE/IbHOW HayanbHON CKOPOCTbiO (Hanpumep, nap, Bbl-
Jenswowuiica npy pasnuee XUAKOCTN), NOAYNHAETCS 3aKOHY MaBy4yecTy U 3aBUCUT OT OTHOCUTENIbHOW noT-
HOCTY ra3a Nno OTHOLUEHWIO K BO3AYXY.

Ecnu ras 3HauutenbHO nerye Bo3fyxa, TO OH 6yfAeT nepemellaTbCcsl BBepX. Ecav ras nnum nap sHauutenb-
HO TsXenee, OH ByaeT ckannMBaTbCs Ha YPOBHE 3eM/U. MPOTAXEHHOCTb 30HbI B TOPU30HTa/IbBHOM HanpasieHun

37



FOCT IEC 60079-29-2—2013

Ha ypoOBHE 3eM/IN N CKOPOCTb HakonsjieHus B3prBOOI'IaCHOVI cmMecun y 3emnun 6y,u,yT BO3pacTtatb C yBEeJIMYEHNEM
OTHOCUTE/IbHOW NIOTHOCTK, & NPOTAXXEHHOCTb 30Hbl B BEPTUKa/IbHOM HanpaB/eHU Haa UCTOYHUKOM YTEUKN U CKO-
POCTb HakonneHuna BSprBOOI’IaCHOVI CMecCKn Haa UCTOYHMKOM YTEYKU 6yﬂ,yT BO3pacTarb C yMEHbLUEHNEM OTHOCU-
TeNbHOM MIOTHOCTY.

MpuMeyaHuns

1 Ha npakTtuke rasbl 1 napbl, OTHOCUTE/IbHAS MJIOTHOCTbL KOTOPLIX HUXeE 0.8. cUMTaOTCA Nlerye Bo3ayxa (Hanpumep,
MeTaH, BOAOPOS U aMMuak). Eciu e oTHocuTebHas NNOTHOCTb rasa Uv napa npesbiwaeT 1.2. To CYNTAETCS, UTO OHM
Tshkenee Bo3gyxa. Eciv oTHOCMTE IbHAsA NIOTHOCTL rasa Wim napa Haxo4AWTCS B MPOMEXYTKE MEXAY 3TUMMU 3HAUEHUSAMMU,
TO cneAyeT yunTbiBaTh 06a BapuaHTa.

2 TINIOTHOCTb CMECU TSXKENbIX W JIETKUX Fa30B UMEET CPpefHee 3HadyeHue, . OfHaXAbl CMellaBlunch, oHU 6osee
He pasgensTcs, a MOryT TOMbKO Pa36aBiAaTLCS BO3LYXOM.

7.1.6 TemnepaTypa u (W1n) fasneHve

Ecnv ras unu nap o yTeukn umen temneparypy v (Mnn) gasnieHve, 3HaunTesIbHo OTInYaloLmnecs oT Tem-
nepaTypbl OKpyXatoLeii cpefbl 1 aTMOChepHOro faB/ieHnsl, TO MUHTEHCUBHOCTb YTEYKU W. CNiefoBaTesbHO, ee
nosefeHve, No kpaiHei Mepe, B HeNnocpeACTBEHHOW 6/1M30CTN OT UCTOYHMKA, BYyAYT UHBIMU.

l"a3. BbITEKaOLWMIA NOZ BbICOKMM AaBieHrem B atmocdiepy, MOXeT CU/IbHO OXNaxAaTbCs BCeCTBYe aaun-
abatuyeckoro pacwmperus. Mofo6HbIM Xe 06pa3oM yTeuka CXKEHHOro rasa (Hanpumep, CXMKEHHOro He-
pTAHOrO rasa unvM ammuaka) NPUBEAET K ero OX/1aXAEHNI0 L0 TOYKN KUMEHUs, KOTopas 3HaunTesibHO Hxke 0 °C.

o601 BbI3BaHHbI pasHuLein TemnepaTyp NOTOK (HanpUMep, KOHBEKTVBHbIE MOTOKM OT HArpeTbIX UK XO-
NOAHbIX NOBEPXHOCTEN 34aHWi UM TeXHOMornyeckoro 06opyaoBaHns), 0CO6eHHO ecnm OH 630K K UCTOY-
HUKY yTEUKU, MOXET NOBMNATL Ha pacnpocTpaHeHne ra3oBo3AyLLUHOM CMecH 1 ee pacnpejeseHne no BbicoTe.

7.1.7 flononHutenbHble akTopbl, KOTOPblE HEO6XOAMMO YUnTbIBATb

HeobxoanMmo Takke NpMHYMaTb BO BHUMaHVe Takne hakTopbl, Kak knumaTtuieckue ycnoBsus v tonorpa-
hns MECTHOCTW.

Mpu 3HAUNTENbHbBIX ABWKEHUAX HAPYXXHOTO BO34yXa WM eC/M yTeyka NpoMcXoauT BHYTPU MoMeLLeHuii
W/IN COOPYXXEHWUI pacnpocTpaHeHmne rasa byfeT oTAnyaTbCcs OT TOro, Kak ykasaHo Bbiwe (cMm. 7.2, 7.3).

7.1.8 HapyxHble naowagkn 1 oTKpbITble COOPYXKEeHNsS

Ha HapyHbIX naowagkax n B OTKPbITbIX COOPYXEHUAX HA paccenBaHue rasa nocsie yreuku MoryT B/u-
ATb CKOPOCTb W Hanpas/ieHne BeTpa. Ha HapyXHbIX niowagkax pacnpocTpaHeHne rasa B ropu3oHTa/lbHOM
Hanpas/fieHUn NPoTUB BeTpa 3aMef/IeTcs, a B Hanpas/ieHun no BeTpy yckopseTcs. DToT adhdekT TeM CUslb-
Hee. yeM Bbllle CKOPOCTb BeTpa. bonee cnoxHble TpaekTopun BO3AYLHbIX NOTOKOB ByayT HabnogaTbca BO-
KPYr 34aHUiA 1 COOPYXEHUIA. B Taknx cnyyasix HanpaB/ieHne BeTpa okasbiBaeT 60/bluee BAMSAHNE, Tak Kak He-
06X0AMMO YunTbIBATb BO3MOXHOCTb CKOMJIEHUA rasa B 3aKpbITbIX OT BETpa MecTax Wau Tam. rge cKopocTb
ABWKeHusA Bo3fyxa Mana. B 0co60 0TBETCTBEHHbIX C/lyyasX LienecoobpasHo MCnosib3oBaTb Ha CTagun npo-
eKTMpoBaHusa maTtemMaTuyeckoe MofenupoBaHne pacnpocTpaHeHus rasa, a Takke MpoBecTU WUCMbITaHWSA MO-
Aenei coopy>XeHU B a3pofHaMUyeckon Tpyoe.

MecTHble TemnepaTypHble BO3AEWCTBMA MOryT U3MEHATb HanpaB/fieHUss BO3AYLUHbIX MOTOKOB W. crie-
foBaTtefibHO. MOBAMATL Ha pacnpocTpaHeHue rasa. Hanpumep, 6onblive nepenagbl Temnepatyp MoOryTt
6bITb BO6/IM3N HArpeTbiX NOBepPXHOCTen o6opyfoBaHusA. Kpome Toro, oTHOCUTe/IbHasA N/I0THOCTb rasa 3aBucuT
Kak OT Temnepartypbl CaMoro rasa, Tak v oT TemnepaTtypbl OKpyXatoLero so3ayxa.

7.2 3[aHus 1 COOpYXeHus

7.2.1 O6Lwwwme nonoxeHms

BHYTpKW 34aHWii 1 COOPYXEHW BEPOATHOCTb CKOMIEHWS B3PbIBOOMNACHOW CMecK nocsie yTeuku 3Hauu-
TesIbHO BbIle, YeM Ha OTKPbITON nouwagke. Korga npoucxoguT yTeuka rasa B 3aKpbiITOM NPOCTPaHCTBE, OH
CMELLNBAETCA C BO3AYXOM MOMeLLeHNs1, 06pa3ys rasoBo3ayLluHyto cMecb. Obpa3oBaHne B3pbiBOONACHO cMe-
CW 3aBUCUT OT CKOPOCTUN YTEUKM rasa, pacrnosioXeHNss UCTOYHMKA YTeUkn, NIOTHOCTU rasa, YpOBHSA BEHTUNSALMUN
N UMeoLLMXCA Ten0BbIX MOTOKOB. MMpy onpefeneHnn onTUManbHOro Mecta pPacnoioXeHus A4aTynkoB cnegy-
€T yunTbiBaTb 3TV (hakTopbl.

7.2.2 HeBeHTUMpyeMble 34aHNA U COOPYXXEeHUSA

TeopeTnyeckn Npu OTCYTCTBUM BO3AYLUHLIX NOTOKOB, CO3JaBaeMbIX BEHTUASAUMER, 1 (Mnn) TennoBbixX
BO3AENCTBMI BbITEKAKOLLNIA N3 MecTa YTeuku ras. ec/iv OH nerye Bo3gyxa, obpasyeT ra3oBo3yLLUHY0 CMeCb,
pacnpocTpaHsAIoLLYCS OT YPOBHS, HA KOTOPOM pacnosniaraeTcst MecTo yTeuku, 0 NoTonka. Ecnu ras Taxenee
BO34yXa, TO BbITEKkass M3 MecTa yTeuku, OH obpasyeT C/loli ra3oBO3AyLUHOM CMecu, pacnpocTpaHsoLeiics
OT YPOBHS, HA KOTOPOM pacnofiaraeTcs MecTo yTeuku, BHW3 A0 nona.

Ecnu BbiTekalLWuii nog gasneHneM ras umeet dopmy KOHycoobpasHol CTpyu, Coii ra3oBO34YLLHOWA
cmecu chopmupyeTcs nHave. Hanprmep, ecnu cTpya 6onee Nerkoro, Yem BO3AyX, rasa Hanpas/sieHa oT UCToY-
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HUKA YTEUKN BHU3, TO C/IOV ra30BO3AYLUMOM CMECU MOXET PacnpoCTpaHUTLCA OT NOTosIKa 40 60/iee HU3KOro
YPOBHSI, YeM YPOBEHb UCTOUYHMKA yTeukn. MoAao6HbIM e 06pasoM ec/in CTpys 6o/iee TAXKENOoro, YemM BO3AyX,
rasa Hanpae/ieHa BBEPX OT MCTOYHMKA YTEUKWU, TO C/Oi ra3oBO3AyLUHOW CMecH MOXET pacnpoCcTpaHUTbCs
0T nona 1o 60/1ee BbICOKOTO YPOBHS, YEM YPOBEHb UCTOUYHMKA YTEUKM.

NMpumeyaHue — Ecnu B 34aHUAX UM COOPYXEHUSX NPUCYTCTBYET MOTEHLUMANbHbIA UCTOYHUK YTEUKN rasa,
TO crnefdyeT Hagnexalnii ypoBeHb BEHTUASALNN.

7.2.3 BeHTUAUpyeMble 34aHNA N COOPYXEHUS

7.2.3.1 O6wWwwe nonoxeHus

BeHTunnpoBaHue 3aaHnii 1 COOPYXeHWi OCyLLeCcTBASETCS NyTeM MO0 «eCTEeCTBEHHOW» BEHTUNALWK,
NMBO «UCKYCCTBEHHOM» BEHTUAALMMN (MPUHYAUTENBHO), 60 NPY NOMOLLM UX KOMOGUHALMA.

MpunmeyaHune — Korga cogepxaHue roproynx rasoB npu yrteuke 3HaumtenbHo Huxe HKIMP, ra3 6ygeT nepe-
MelwaTbCA BMECTe C NOTOKOM BO3Jyxa BCMeACTBUE He6OMbLIMX OT/IMUYKIA B NIOTHOCTY ra3oBoil CMeCK 1 YACTOro Bo3gyxa.

7.2.3.2 EcTecTBeHHasa BEHTUIALMA

EcTecTBeHHast BEHTUAALMA — 3TO NOTOK BO3Ayxa BHYTPb WAN U3HYTPU 34aHUA WM COOPYXEHWUN, Lmp-
KY/IMPYIOLLMIA Yopes cneuuanbHo npefHasHavyeHHble 419 3TOro 0TBEPCTUSt Wan Nobble Apyrue nmetolimecs
B 3JaH1V U/IN COOPYXXEHUN NPOeMbl. ECTECTBEHHbIE BEHTUMALMOHHbIE BO3AYLLIHbIE MOTOKX BO3HUKAIOT M0 ABYM
npuunHam, Bo-nepsbIX, 6narogaps nepenagy faBfieHWS B NOMELLEHUSAX, BbI3BAHHOMY BETPOM, BO-BTOpPbIX,
6narogaps nogbemHol cune, feiicTBylowell Ha BO34yX B MOMELLEHUN u3-3a pasHuLbl Temnepatyp (. cne-
foBaTteflbHO. NIOTHOCTU) BO3AyXa BHYTPW MOMELLEHUA U HapPYXHOro Bo3fyxa. Korga temnepartypa BHYTpu
3[j@aHNA NN COOPYXXEHUS BbllLe HapyXHOVW Temnepatypbl, 6yAeT hopMypoBaTbC BOCXOAALWMI BO3AYLUHbINA
noToK. HanpoTue, ecnu TemnepaTypa BHYTPY HUXE HapyXHol Temnepatypbl, 6yAeT hopMMPOBaTLCA HUCXO-
ASLWNA BO3AYLLUHBIA NOTOK.

YTeuka rasa uim napa B 3faHUn UM COOPYXXEHUW C eCTECTBEHHOIN BEHTUNALME npuBeeT k o6pa3oBa-
HMI0 CMecH rasa c BO34yXOM Tak Xe, Kak 3To Obl/10 ONMcaHo B 7.2. C TeM OT/INYMEM, YTO NPU PaBHOW UHTEHCUB-
HOCTW yTeukn cofiepxaHue roployero rasa B ra3oB0O3AYLUIHON CMECK OKaXeTCs HXe BCNeACTBME pasbaBneHuns
NPUTOKOM CBEXEro Bo3fyxa.

Ecnu B NOMelLLeHNN ¢ eCTECTBEHHOW BEHTUNSILMEN CyLLeCcTBYET BOCXOASALMIA NOTOK BO3AyXa, TO B CAy-
Yyae yTeuku rasa wuam napa, 6onee TAXesbIX, YeM BO3[yX, ra3oBO3fyLUHAsA CMECb MOXEeT pacnpocTpaHuUTbCA
KaK Bbllle, TaK W HUKe YPOBHSA, HA KOTOPOM PAaCMOIOKeH UCTOYHUK yTeukn. HaobopoT, ecnu B nomeleHnm
C €eCTECTBEHHOW BEHTUNAUMEN CyLLecTBYeT HUCXOAALLMIA NOTOK BO3AyXa, TO B C/lyYae yTeukn rasa wuam napa,
6o0n1ee nerknx, 4em BO3AyX, ra3oBo3fyLLHasA CMECb MOXET pacnpoCTPaHUTLCA Kak HUXE, TakK U BbilLe YPOBHS,
Ha KOTOPOM PacnosioXeH UCTOUYHUK YTEUKN.

MpumeuyaHne — [lononHuTesnbHas WHGOPMAaLMUs, Kacalolascs ecTeCcTBeHHOW BEHTUAALMM, NpuBefeHa
B IEC 60079-10.

7.2.3.3 VicKkyccTBeHHaa BeHTUAAUNA

TepMUH «UCKYCCTBEHHaA BEHTUIALMA» NMPUMEHSAIOT A1 ONucaHus BO3AYLLIHOro NoToka, co3jaBaemMoro
MexaHW4yeckum nyTem, T.e. BeHTUnsATopamu. BosayliHble NoToKK, co3faBaemMble MeXaHUYeckum nytemM, MoryT
6bITb BECbMA 3HAUUTE/IbHBIMUW, KPATHOCTb BEHTUALMU, HANPUMED, MOXeT ObiTb 60/blue 12.

CopepxaHue rasa B BO3JyXe BHYTPY 3aMKHYTOrO NOMELLEHUSI C UCKYCCTBEHHON BEHTUNALMEN, Kak npa-
BW10. ropasfo MeHblue, YeM cogepxaHue rasa npu nofo6HON xe yTeuke B NOMELLEHUN C eCTECTBEHHOW BeH-
TUAALMEN.

MpumeuyaHune — Ecnn B pe3y/nbTate yTeuku co3ganach O4eHb BbICOKasi KOHLEHTPALMs roployero rasa (Bbile

100 % HKIMP) nnm nmeeTtca NoBEPXHOCTb rOploYel XUAKOCTU C HU3KOW TemnepaTypoii BCMbILIKA, TO MHTEHCMBHAA BEHTU-
NALUS MOXET NPUBECTN K YBEMYEHUI0 06 beMa B3pbIBOONACHON CMeCH.

B xopowo CI'IpOEKTMpOBaHHOVI cucrteme BeEHTUNALUM BeECb 06beM BO3AyXa B NomMelleHnn 3amellaeTcs
NPUTOKOM CBEXero Bo3ayxa. Ecnu nnaHvpoBka NOMeLeHUs COAEPXUT yH4acTKu CO cnabbim ABNXEeHNeM BO3-
ayxa Unn «MepTBble 30HbI», TO B HUX MOXET Hakan/mBaTtbCA B3pbiBOONacHasdA CMeChb. CnepoBaTtesibHO, B Taknx
MecTax HeO6XO,D,I/IMO yCTaHaB/iMBaTb rasoaHaim3aTopbl.

n pnmevyaHune — Onpe,qenMTb nyTn ABMXeHus Bo3ayxa B nomMeleHnn n npucyTctene «MepTBbiX 30H», B KOTO-
PbIX MOXET HakannmeaTbCA ra3opo3gywiHasa cCMeCb, MOXHO C NOMOLWbIO AaTYMKOB AbIMa.

Ecnn paTuuk razoaHanmsatopa yCTaHOBJ/IEH B MPUTOYHOM W/ BbITAXHOM KaHasie CUCTEMbl NPUHYAU-
TesbHOW BeHTUNALNN (B 3aBMCUMOCTK OT TOro, rae Moxet I'IpOl/I30I7ITl/I yTqua), TO aBale‘/iHaﬂ CurHanmnsaumna
AO0J/DKHa 6bITb yCTaHOB/1€Ha Ha MUHUMaJ/IbHOE, NPakKTU4YeCKn npunemsieMmoe sHa4eHume.
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HekoTopble JaTYMKN UCMOJb3YIOT OTHENPErpaguTenu, CneyeHHble N3 METUIINYECKOTo nopoLuka. Ha cro-
COGHOCTb ra30BO3AYLLUHONM cMecy ANYHAMPOBATL Yepe3 OrHenperpaguTesis K YyBCTBUTE/IbHOMY 3/1EMEHTY
He6aronpusTHO B/IMSIOT OYEHb BbICOKME CKOPOCTY BO3ZYLIHOIO NOTOKA, KOTOPbIE MOTYT BO3HUKHYThL B BO3AYXO-
BOZE. B 3TOM ciyuyae MOXET NOMOYb [JOMOJTHUTENbHbIV KOXYX Ha JaTunke (HanpuMep, BeTPO3ALLMTHBIA KOXYX).

7.3 YcnoBusa okpyxatwlLiein cpegbl

XapakTepucTvku paboumx YCroBuil oKpyxawlleil cpefbl AO/KHbI 6bITb NPUBEAEHbI B PYKOBOACTBE
Mo aKcnayaTaumy o60pyL0BaHUs.

Korga ycnoBusi okpyxatolleli cpefpl B nNpefnosiaraeMomM MecTe 3KCMlyaTauuy BbIXOAAT 3a Npegesbi
3HAUEHWIA, YCTAHOB/IEHHbIX U3rOTOBUTE/IEM, HEOGXOAMMO CBA3ATLCS C M3rOTOBUTEIeM 060pyA0BaHNUSA A/1s CO-
racoBaHUs C HAM BO3MOXHOCTU MPUMeHEHWsi 060py0BaHNs B NOA0GHbLIX YC/TOBUSIX.

8 lNMpoeKkTpoBaHVe N yCTaHOBKa CTaluMOHapPHbIX ra3oaHa/IMTUYECKNX CUCTEM

8.1 O6uwue nonoxeHus

CraymoHapHasn razoaHanmTnyeckas cucTeMa [oJ/hKHa BblgaBaTb paHHee npeaynpexaeHve Kak o npu-
CYTCTBMM. Tak U O XapakTepHbIX MecTax CKOM/IeHNA roployero rasa 18 Toro, 4Toobl MHWLMMPOBATL aBTOMaTU-
YecKn WY B PYYHOM pexmme BbINOSIHEHWE OJHOrO WM HECKOJIbKUX AelCTBUIA:

a) 6e30MacHylo aBaKyaLunio nepcoHana u3 NnoMeLLeHuit;

b) Mepbl N0 TyLIEHWIO NOXapa 1 Apyrne NpoTMBOaBapuiiHbie MeponpuaTus;

C) ycTpaHeHve onacHocCTK;

d) ocTaHOBKY TEXHOMIOIMYECKOro NpoLiecca uan NpeanpusaTus;

€) MOBbILEeHNEe YPOBHS BEHTUMSALMUN.

MocnepcTtBus Ana 6e30nacHOCTVM NepcoHana v SKOHOMMUYeckne NocneAcTBMS OT BO3MOXHOrO ylep6a,
BbI3BAHHOTO HEOGHAPY)XXEHHOI YTeUKOW, AO/MKHbI GbITb F/1aBHOW Npo6nemoli, Tpebytoweil peweHns. 310 Mo-
XeT MpPUBECTU K NepecMoTpy TpebGoBaHWi K cocTaBy CUCTEMbI, BOMPOCaM pe3epBUPOBAHUSA, YCTOWYMBOCTM
CUCTeMbl 3/1IeKTPONUTaHUS, HAAEeXHOW paboTbl CUCTEMbI NPU OTKa3e OTAE/bHbIX 3/1IEMEHTOB U T.4.

CnepoBaTesnibHO, 4pes3BblYaHO BaXKHO, 4YTOObI rasoaHannTUyeckoe o6OpyLOBaHWE YyCTaHaBMBaNu
1 UCNOMb30BasIN TakuM 06pa3oM, YTO6bl TOMbKO KBaNMMLuMpoBaHHbIi NepcoHan MMen A0CTYN K yHKLNAM
ynpaBneHns aTum 060pyaoBaHeMm.

BaxxHbIM BONPOCOM ABNSI€TCA BbIGOP KOMMYECTBA Y MECT PacrnosiokXeHWsa AaTynkoB 1 Touek oTbopa npo-
6bl. Ha npakTuke npu Takom BblIGOpe HEOOXOAMMO yUMTbiBaTb MHOXECTBO (DAKTOPOB, BKIOYas TpeboBaHus
HOPM ¥ NpaBwn B 06/1aCTU NPOMbILLISIEHHOV 6€30MacHOCTM, YC/IOBUS OKpYXatoLLell cpefibl U TPe6OoBaHNA Tex-
HUKM 6e30nacHoCTU, U. cnefoBaTesnibHO, He06X04MMO NPOBECTU MHOXECTBO Pa3HO06pa3HbIX IKCNepTH3.

8.2 OCHOBHble pekoMeHAaLunm No yCTaHOBKe CTalMOHapHbIX CUCTEM

8.2.1 O6LwWune NonoxeHus

Ecnu raszoaHanmsatopbl 1 BcomoraTesisHoe 060pyAoBaHne ycTaHaBNMBaloT BO B3PbIBOONACHON 30HE
(T.e. B 30He, KOTOPOI MPUCBOEHA COOTBETCTBYIOLLAA KATErOPUS COM/TacHO YCTaHOBMIEHHOW Knaccudmkaumm),
TO VX YPOBEHb U BWJ B3pbIBO3ALLWTbI JO/MKHbI COOTBETCTBOBATH KATErOpUM 30HbI U OHW AO/MKHbI ObITb NPO-
MapK1MpoBaHbl COOTBETCTBYIOLLMM 06Pa3oMm.

O6bIYHO NPUMEHSIETCS YETbIPE OCHOBHbIX TUNA CTaLMOHAPHbIX CUCTEM;

a) cuCTeMmbl, COCTOsILME 13 ra30aHaIM3aTopoB A8 U3MEepPeHnii B 04HOW Touke. Takme razoaHann3aTopsbl
ABNAKTCA aBTOHOMHbIM 060py,qOBaH|/|e|v|, Tpe6y|0T TO/TbKO NoAaBoAa 3/1EKTPONNTaHUA OT BHELLHEro NCTOYHUKa
N CHabXeHbl aHa/0roBbIMW BbIXOAHbLIMU CUTHANAMN U/WIN «CYyXUMW» KOHTaKTamu pesne As noAcoefuHeHns
K curHanunsauum n 6710Ky ynpas/ieHnUs ¢ MOMOLLbIO 3N1EKTPUYECKOrO kabens;

b) cUCTEeMbI, COCTOALLME U3 BbIHOCHBIX faTUYNKOB C LIeHTpasIM30BaHHbIM 6/10KOM ynpasieHus;

c) cucTembl Npob6ooT6opa € LeHTPa/IM30BaHHbIM 6/T0KOM AATUMKOB, B KOTOPbIX ra3oBas Nnpoba no IMHUSAM
npo6ooTb0opa NocTynaeT B LEHTPa/IM30BaHHbIV 6/10K 4aTUMKOB, CBSI3AaHHbIA C 6/I0KOM CUTHa/M3auumn u ynpas-
NeHns;

d) cucTemsbl, MICNOMb3YOLME TPACCOBbIE ra3oaHanm3aTopsbl.

CTraunoHapHble CUCTeMbI [O/MKHbI, KaK NpaBuio, ycTaHaBNnBaTbCA Tak. YTOObl OCYLLEeCcTBAATb Henpe-
PbIBHbIA MOHUTOPWHT KaX0i YacTu Npeanpusatus win Apyrux NOMeLEeHWi, rae MoryT ciyydaliHo CKONUTbCS
roptoune rasbl. OHU AO/KHbI BblAaBaTb paHHee npeaynpexgeHve 06 yTeuke WUav CKOMJIeHUn rasa B npeje-
Nax CBOeWi 30Hbl KOHTPO/ISA, KOTOpas Ha NpPakTVKe OrpaHNyYNBaeTCA KOIMYECTBOM W PACMONOXEHNEM [aTUMKOB
UNY TpaekTopuei onTUYeckoro NyT TPacCoBbIX ra3oaHaIM3aTopoB.
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8.2.2 [a3oaHanM3aTopbl 415 U3MEPEHWUIA B O4HON TOUKE U BbIHOCHbIE JaTUUKN

lFa3zoaHanusaTopbl AN U3MEPEHWIA B OAHON TOYKE U BbIHOCHbIE AATHYUKWA AO/MKHbI ObITb NOAKMOYEHbI
K CBOVMM 6/10KaM ynpasfieHusa u cUrHannsauuy B COOTBETCTBUU C HALMOHA/IbHLIMY TPe6oBaHUAMM K YCTaHOB-
Ke anekTpoobopyaosaHus. [laTumkm n nobble gpyrre 4acTu CUCTeMbI, KOTOpble pa3MelleHbl B ONacHOW 30He,
[OMXHbI 6bITb B3pbIBO3ALLMLLEHHBIMW. Bua 1 ypoBeHb B3pbiBO3aLUTLlI 3TOro 060pyAoBaHns (B COOTBETCTBUN
c cepueli ctaHgaptoB IEC 60097) fo/mkeH COOTBETCTBOBATb KaTeropuu 30HbI, B KOTOPOV npeanonaraetcs
pa3smeLliatb o6opyaoBaHue. 34echb cnegyeT OTMETUTb, YTO 3TO MPOLLE BbINOMHUTL A1 BbIHOCHBIX AATUYNKOB.
B aTom cnyyae 610k ynpasfieHns, pacnosioXeHHble B 6e30nacHoli 30He, A0/MKHbI COOTBETCTBOBAThH TpeboBa-
HUsAM cepun ctaHgapToB IEC 60079 ans obecrneyeHnss COBMECTUMOCTU C BbIHOCHbIMY faTumkamun B OTHOLLEe-
HUW 3/1EKTPUYECKOTO MUTaHNA U BbIXOAO0B.

MpumeyaHune — pu O4eHb BbICOKUX WU OYEHb HU3KMX TemnepaTypax okpyXatliei cpefbl BO3MOXHa Ch-
Tyauus. Korga gaTynk MOXeT NoABEeprHyTbCsA BO3[eiCTBMIO TemnepaTypbl, BbIXOAslel 3a fuana3oH ero ycroBuil aKc-
nnayataunmn. ycTaHOB/IEHHbI Npon3BoguTenem o6opyfosBaHus. B aTux o6cToaTenscTBax o6opygoBaHme He cumTaeTcs co-
OTBETCTBYIOLMM CBOEMY BUAY W CTENEHN B3PbIBO3aALUTLI, NOATBEPXKAEHHOMY CepTU(UKATOM O B3PbIBO3ALLULLEHHOCTU
(Ex-cepTudoukar).

8.2.3 Cuctembl npo6ooTbopa C LeHTPanM3oBaHHbIM 6/I0KOM AaTUYNKOB

Takue cucTembl UCMOMBL3YIOT, KOrAa NnapameTpbl TEXHOIOMMYECKOro npoLuecca N3MEHATCA CpaBHUTE Tb-
HO MeAJ/IEHHO 1 MOXHO AONYCTUTb Go/bLiee BpeMs cpabaTbiBaHUS CUCTEMBI.

OCHOBHble npenMyLLlecTBa Taknx CUCTEM:

- OHM NO3BONAKT pa3mMecTUTb BCE 3/1IeKTPUYECcKue yacTu 060pyAoBaHMs BHE B3PbIBOOMACHON 30Hbl,
pa3mellas BHYTPW 30Hbl TOMIbKO IMHAW AOCTaBKW MPO6bI, (PUALTPbLI W T.M., U TPEOYIOT TONLKO NPUMEHEHUS
orHenperpaguTens npu BbIxofe BO B3pbiIBOGE30MACHYO 30HY.

- OHW MOryT NPUMEHATLCS B Cay4Yae, Korga Touku, B KOTOPbIX HEOBX0AMMO NPOM3BECTU 3aMep, OTHOCK-
TeNbHO HeAOCTYMHbI WM HAXOAATCA NOA BIUSHUEM 3KCTPeMasibHbIX YCNOBUIA OKpyXatoLweid cpefbl.

- TMpy OYHKLUNOHMPOBaHUM LLleHTpasibHOro 6/10Kka 4aTHMKOB MOTYT MCMNO/b30BAaTLCA KpaiiHe YyBCTBUTE b-
Hble WK CNOXHbIE MeToAbl 06HaPYXeHWs, B TOM yucne TpebytoLie NPUMEHEHN BHELLHUX ra3oB (N/1aMeHHO-
MNOHU3aLMOHHbIV aatyuk (MWA), aHanusatop TemnepaTypbl nnameHu (BocniameHeHus) (ATM) (cm. 5.6. 5.7).

- TMpw akcnayaTauuy LeHTpasbHOro 6,10ka AaTyMKoB MOXHO NPUMEHATL (DYHKLMI0 aBTOMAaTUYecKol rpa-
JYVIPOBKM. a Takke aBTOMaTU31pPOBaHHOE TEXHNYEeCcKoe 06CyXmnBaHme.

- OfuWH 610K 4aTUMKOB MOXET MCMOb30BaTbCA AN Noc/aefoBaTelbHOro 0Téopa NPob OT 6O/bLLLOTO KO-
NMyecTBa TOYEK U3MEPEHMNIA 1 COCTOSATb U3 AaTYMKOB, 06/1a4at0LWMX YYBCTBUTENbHOCTBIO K Pa3/IMYHbIM rasam.

Korga cuctema Bk/Ito4aeT OAMH rasoaHann3arop, Ha KOTopblil nocnefoBaTelbHO NogaeTca npoba oT He-
CKOIbKMX TOUEeK 0T6opa, MHTEPBa BPEMEHN MEXAY N3MEPEHNAMU U3 ABYX MHOObIX TOYEK [O/KEH ObITb TaKNM,
4YTOObI B TEYEHWE ITOTO MHTEpBasa He NMPOU3OLLNO0 HAKOMIEHWUS TOPHOYUX ra3oB A0 NOTEHLMAaNbHO ONacHbIX
KOHLUEeHTpauwuii. innHa npo600T60PHONM MMHUN U pacxof Npobbl Takke A0/MKHbI ObiTb TAKUMU, YTOOLI 3a Bpemst
JocTaBkn Npobbl OT TOUKKM OTGOpa K AATUMKY HE MPOM3O0LLIO0 HAKOM/IEHWUSA TOPHYnX rasos 40 NOTEHUWasIbHO
ONacHbIX KOHUeHTpauuii. Mo aToil npuunHe Tpyoku Ans oTbopa Npobbl AO/MKHbI ObiTh Kak MOXHO 6onee ko-
POTKNMMU.

[ns npo600TO6OPHBLIX NNHWIA ANNHON HECKOJIbKO AECATKOB METPOB MOXeT notpeboBarbcsi 6onee yco-
BepLUeHCTBOBaHHasA cuctema. B Takoit cucteme oT60p NpobGbl OT noceaytoLleli unym AByx nocnenyowmx nu-
HWIA. NpefHa3HayYeHHbIX 418 NojayM Ha AaTyuK Npobbl MO OKOHYaHWW aHanu3a Ha Tekyllei MHUK, ocyLLecT-
B/I€TCA BTOPbIM NobyanTenem pacxoga, 06bI4HO obecneunsatoLmm 60bLUY0 NPOV3BOANTENbHOCTD.

8.2.4 CucteMbl, UCNONb3YyHOLWME TPpacCoBble razoaHann3aTopsbl

Mofo6HbIe cUCTEMbI 0BbIYHO UCNOMbL3YHT MHhpakpacHbIi MeToA, NPWM KOTOPOM WCTOYHUK U NPUEMHUK
N3/1y4EHWS YCTaHOB/IEHbI HA MPOTMBOMOOXHBIX KOHLL@X «/TMHUN BU3MPOBaHMWS» — ONMTUYECKOro nyTu, nepece-
KaroLero 3o0Hy. MoXHO Ha O4HOM KOHLe 30Hbl yCTaHOBWTbL CBETOBO3BpaLlaTe b, Npy 3TOM u3nyvaTtesnb v npu-
eMHVK ByayT pacnonoxeHbl PSAOM APYT C APYrOM Ha APYroM KOHLEe 30Hbl, BO3MOXHbI U fpyrue KoHdurypawumm.

Mpy ycTaHOBKe He0b6X0AMMO, YTOObI HKakne NPensaTCTBUS He nepecekany onTUYeckuid NyTb rasoaHa-
nm3aTopoB. Heo6xo4uMbIM yCNoBUEM Takke SBAETCA OTCYTCTBME BMOpaUMM B TOUKax pasMelleHus 6/10koB
TpaccoBbIX razoaHann3aTopoB. [ 3TOr0 NPUMEHSITCA YCTONUYMBLIE NNAT(OPMbI M MOHTaXHas apmartypa.
Bpewms cpabaTtbiBaHUsi TPACCOBbIX [a30aHaIN3aTOPOB HEBE/INKO W B ONpee/ieHHOW CTENeHN He 3aBUCUT OT Ha-
npasfeHns BO3AYLUHbIX NOTOKOB. Takum 06pa3om, Tpu nnun 6onee Taknx razoaHanvn3aTtopos, PACnOIOXKEHHbIX
no NepumeTpy KOHTPOSIMPYEMOi 30Hbl, AO/KHbI PErMCTPMPOBAaTh YTeuky B /11060 TOUKe BHYTpU nepumeTpa,
€C/IM NPOUCXOAUT HEKOTOpPOE ABWXEHMNe Bo3gyxa. Bnoku razoaHann3aTopoB LO/KHbI pacnonaratbCs Takum
06pa3om, 4Tobbl He co3gasaTtb NOMEXM Apyr Apyry, 0CO6eHHO npu paboTe B YC/IOBMAX TyMaHa unm SOXAS.
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8.3 PacnosioxeHune To4eK KOHTPOA

8.3.1 O6wwume nonoxeHus

MprHUMNManbHBIM TEXHUYECKUM TpeboBaHNeM SIBNSETCA yCoBre, YToObl faTyvkv, TpaccoBblie rasoa-
HasmM3aTopbl U TOUKM OTO6Opa NPobbl pasmellanuch Takum obpasoM, YTOObI CKOMIeHNe ra3a 06HapyxmBanochb
[0 TOro MOMEHTA, KOrja aTo CkonneHne 6yaeT NnpeAcTaBnATbL ONacHOCTb. HenpaBunbHas ycTaHOBKa rasoaHa-
IN3aTOPOB ¥ TOYeK 0T6opa NPo6bl MOXET NOSTHOCTBLI0 06eCLEeHUTb APAPEKTUBHOCTb U LLeNIOCTHOCTb CUCTEMBI
KOHTpONA.

Lpyrne TpeboBaHNA K pacnosioXeHU0 ToHeK KOHTPONS.

JaTtunkn v Toukm ot6opa Npobbl HEO6XOAMMO pa3mellaTb B MecTax, BblOpaHHbIX NOC/e KOHCY/bTauum
CO crneynanucTamu, 3HalLWMy 0COHBEHHOCTM pacnpoCcTpaHeHUs rasos, TEXHOOMMYECKWidi npouecc npoms-
BOJCTBA W yCTaHOB/EHHOEe 060pyAOBaHNe, B COTPYAHNYECTBE CO CneLuanmcTaMn no NpoMbILIeHHOW 6e30-
nacHocTK.

Mpy NPUHATUN pelleHns 0 pasMelleHnM AAaTYMKOB U Touyek oT6opa npobbl HEO6XOAVMMO MPUHMMATHL
BO BHUMaHue crefyliee:

a) MecTa pacrnosioxXeHns npegnonaraeMbiXx UCTOYHUKOB YTeUKN W YC/IOBUIA pacnpocTpaHeHus (CM. pas-
nen 7):

b) rae MoryT HaxoAMTbCS UCTOUYHUKW YTEUKN — BHYTPU WU CHapPYXW COOPYXeHWIA, 3hanHunii n ap.;

C) 4TO MOXEeT MPOM30TN B TAKUX MecTax Npoxofa, kak ABepu, OkHa, TpaHLleun, KOT/I0BaHbl 1 Ap.;

d) MecTHble KnMMaTuyeckne ycnosus;

e) 340poBbe ¥ 6e30NacHOCTb TEXHWYECKOro NepcoHana:

f) BO3MOXHOCTb [OCTyNna ANS TEXHNYECKOro 06CNYXMBaHUSA, BKIOYasA rpagynmpoBkKy, NOBEPKY W 3awuTy
CUCTEeMbl OT BO3MOXHOIO NoBpexaeHusa npu HopMasibHOM pexunme paGOTbI TEeXHONOrM4yeckoro OﬁOpy,qOBaHI/IH.

PelueHns, npuHATbIE NO BONPOCY O pasMeLLeHnn AaTynkoB M Toyek oT6opa npobbl, cnegyet OKyMeH-
TMposatb (cm. 8.12).

MpumeyvyaHune — [1ns onpegeneHns MecT pasMeLLeHnst 1 KONMYecTBa AaTYMKOB MOXET NoTpe6oBaThCs aHa-
N3 pacnpocTpaHeHus rasa.

8.3.2 O6Lwme pekoMeHAauMmn K BbIGOPY MECT pacnofioeHUsi TOUEK KOHTPONSA

Ecnn Heob6xoaumo 06HapyXWTb yTeuKy rasa TO/IbKO Ha KOHKPETHOM y4yacTke, TO AaT4MKU AW TOYKU OT-
60pa nNpobbl MOryT 6bITb pa3meLLeHbl N0 NepUMeTPy 3TOro yyactka. B 3ToM e c/ilyyae BO3MOXHO MCMOJIb-
30BaHMe TPaccoBbIX rasoaHanm3atopoB. OAHako Takoe pasMelleHne ToUeK KOHTPOIA MOXeT He obecneynTb
CBOEBPEMEHHOro npegynpexgeHus o6 yteuke. Henb3s orpaHMuMBaTbCA TakMM pasMeLleHVem [aTyvKoB,
eC/nn yTeuka npeacTaBfsieT 3HAuYUTE IbHYK OMacHOCTb A/ nepcoHana uny cob6CTBEHHOCTU BHYTpPM Camoro
nepumetpa.

JaTtunkn nnu Toukn otbopa npobbl cregyeT pasmewarb B6/M3n 11060r0 NOTEHLMAIbHOr0 UCTOYHUKA
KPYNHOI yTeukn rasa. Ho. 4Tobbl n3bexaTb NOXHbIX cpabaTbiBaHU cUrHanusaLmmn, TOUKM KOHTPOSA Henb3s
pa3mellaTb B HEMOCPeACTBEHHON 6/M30CTU K TEXHOMOrMYECKOMY 060pYAO0BaHMNI0, B KOTOPOM MOFYT Npowc-
XOAUTb HE3HauMTeNlbHble YTEYKM B HOPMA/IbHOM pexume paboTbl. Kak npasuio, Ha OTKPbITOM MecTe He3Ha-
ynTeNbHbIE YTEYKN paccenBatoTcs, He 06pa3ys B3pbIBOONACHON CMecH.

JaTunkun nnm Toukn oTbopa Npobbl Takke cnefyeT pasmeLlatb BO BCEX BO3MOXHbIX MeCTax, B KOTOPbIX
MOTYT CKan/MBaTbCs rasbl B ONACHbIX KOHLLEHTpaumsax. 3T MecTa Heobs3aTeslbHO JO/DKHbI pacnonararbes
B6/M3M NOTEHUMATbHBIX UCTOYHWUKOB YTEUKM, HO MOTYT, Hanpumep, ObiTb y4acTkamu ¢ OrpaHNyYeHHbIM ABUXKe-
HueM Bo3ayxa. [a3bl 6onee TAxenble, Yem BO3AyX, MMEKT CBOMCTBO NepeTekaTb Kak XUAKOCTb 1 cKananBaTb-
cA B nogsanax, konoAuax, TpaHwesx, sMax v KoT/oBaHax, ec/im TakoBble umetloTcs. MoAo6HbIM xe obpasom
rasbl 6onee nerkme, 4em BO34yX, MOTYT CKanInMBaTbCA B MOMIOCTAX MOA KPbILLEiA.

[a3. pacnpocTpaHsowWwmiica N3 MecTa yTeuku Ha OTKPbITOM BO3A4yxe Nnpu BO3AEeWCTBUM BETPa UM B 3a-
KpbITOM nomelleHun, BeAeT cebs no-pasHomy. MNosefeHVe raso, pacnpoCcTPaHALMXCA U3 MecTa YTeukw,
CNOXHOEe W 3aBUCUT OT MHOTMX napameTpoB. OAHaKo Ha NMpakTuke HefOCTaTOYHO OAHOMO TO/IbKO MNOHUMAHUS
TOro, KaK BAMAOT 3TU napameTpbl, YTO6bI Npefcka3aTb pasmepbl B3PbIBOONACHOM 30HbI U (MN1K) CKOPOCTb Ha-
KOMN/IeHNs B3PbIBOONACHOW cMecK. Takoi NPOrHO3 MOXeT ObITb Y/yULLEH 3a CYET:

1) NnpuMeHeHus oBLEeNPUHATLIX 3AMAMPUYECKNX Mpasus, pa3paboTaHHbIX cneuvanucTtaMmy Ha OCHoBe
UX NPOLL/IOrO ONbITa;

2) npoBejeHVsa 3KCNEePUMEHTOB Ha MecTe, A1 TOro 4To6bl CMOAENMPOBaTh U TOYHO OnucaTtb noBeje-
Hue rasoB. [ln15 3TOr0 MPUMEHSIOT UCTOYHUKM AbiMa AN ONpefenieHns Hanpas/eHWs BO3AYLIHbIX NOTOKOB,
aHeMoMeTpbl A5 onpefeneHns X CKoOpocTu u apyrue TeXHUYeckne cpeacTsa;

3) uncneHHoro MofenupoBaHva pacnpocTpaHeHus rasa.
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Kak npaBuno, gatunku cnegyet pasmelyaTb: Bbllle YPOBHS, HA KOTOPOM HaxoAATCA BEHTUISALMOHHbIE
oTBepCTUA: 6MXe K NOTONKY AN 06HapyXeHus ra3os 6onee nerkmx, 4eM Bo3ayX; HUXE BEHTUNSALMOHHBIX OT-
BEPCTUiA 1 6MKe K Nosly AN 06HapYXeHWs rasoB 6osee TSXeNblX, YeM BO3AYX.

Korga Heo6xo4rMo 06HapyX1Tb BO3MOXHOE NPOHWKHOBEHWE rasa uav napa B 3jaHue Wan nomelleHve
OT BHELLUHETO N0 OTHOLLEHMUIO K HUM UCTOYHUKA, AaTUUKK credyeT pasmellaTb B6M3N BEHTUNALMOHHbIX OTBEp-
CcTuiA. K TOMy Xe 3Tu gaTunky MOryT NnoHagobumTbes ANnA onpeAenieHns yTevek, NponcLleALmnx BHyTPU 34aHNA
UN B NOMELLEHNN.

Ecnv notonku wnav nonbl pasgeneHsl 060pyAoBaHNEM UM VHBIMU 3arpaxaeHnsMu Ha OTCeku, cnegyet
YCTaHOBUTb AaTYMKN B K&X0M TakoMm OTCeke.

8.3.3 YcnoBus okpyxatoleli cpegpbl

8.3.3.1 O6Lme nonoxeHns

CrauvoHapHble rasoaHann3aTopbl, CUCTEMbl U1 OCOOEHHO BbIHOCHbIE AAaTHYNKN MOTYT NoABepraTbCcs BO3-
[OefCTBUIO OKpyXaloLel cpefbl B TeHEHNE OYeHb [/IMTeNIbHOro BpemeHn. Heo6xo4umo TuartenbHo BblibnpaTb
TUM ra3oaHasM3aTopoB U MecTa UX PacrnofioXeHUs C yYeTOM BO3AeicTBMS (DakTOPOB OKpyXatollei cpeapl,
npu KOTOPbIX razoaHann3aTopbl 40/KHbI paboTaTb B HOPMasIbHOM U @aBapUiHOM pexumax.

8.3.3.2 HebnaronpusATHbie NOroAHbIE YC/I0BUSA

[latunkn n TpaccoBble razoaHanmM3aTtopbl, pasMeLleHHble Ha OTKPbITbIX MOLWaAKaxX U Ha OTKPbITbIX CO-
OpPYXXeHWAX. MOTyT NnoABepraTbCsi CypoBbIM KAVMaTU4yeckMM BO3AelCTBUAM, O YeM Bcerga Heob6Xo4Mmo noMm-
HWTb. Hanpumep, cubHbIi BETEP MOXET Bbi3BaTb Apeid HyneBbiX nokasaHuil. CUbHbIA BETEp MOXET faxe
Bbl3BaTb KpaTKOBPEMEHHYIO MOTEPIO YyBCTBUTENBLHOCTY BO BPEMS NPOBEAEHUS rpadynpoBKy BCNeacTBue pas-
6aBfeHNs NOBEPOYHOI ra3oBoOi CMecK, NMoAaBaeMOoli Ha AATUMK, OKPYXAloLWMM BO34YXOM, €Cv NPUMEHSIOT
06blYHOE 0b6O0pyfO0BaHMe ANA rpafyvpoBKKU, NOCTaBAseMoe n3rotosutenem. A1 NnpuMeHeHus gaTyuka B yc-
NIOBUSAX CU/IbHbIX BETPOB HEOOXOAMMO NPOKOHCYNbTUPOBATLCA C U3rOTOBUTENEM razoaHannsaropa.

C 0co60ii TWaTeNbHOCTbI0 HY)XXHO NOAXOAUTb K pasMeLLeHWto AaTUYMKOB U TPacCOBbIX ra3oaHanmnsaro-
poB B MecTax, NofsepratLymxcs BO3AENCTBUIO OKpYXXatoLlen cpefpl, YTo6bl 06ecneynTb Ux 3awuTty oT aTuX
BO34eicTBUIA. BogsaHO nap, NponvBHON A0XAb, CHEr. fied. MNblfb U T.4. Takke MOryT He61aronpusaTHO BANATb
Ha paboTy AaTuMkoB. HekoTopble maTepuasbl, BO BCEM OCTa/lbHOM NPUroAHble ANA NMHWUIA oT6opa npo6sl
UM B KayecTBe 3aluTbl OT METEOPOIOrMYECKUX BO3AENCTBUI, MOTYT OKa3aTbCA HECTOWKMMU K COMTHEYHOMY
CBETY UM APYTMM napameTpaM OKpyxatoLei cpefbl.

Tpaccosble razoaHannsaTopbl TaKkke MOryT NofBepratbCs BbllLenepeyncrieHHbIM hakTopam, 13-3a Yero
BO3HUKaeT BEPOATHOCTb pactOoKyCMPOBKM BCNEACTBUE CKOM/IEHWI Kaneslb BOAbl HA OMTUYECKUX OKHax raso-
aHanusatopa. OfHako NpUCyTCTBME B ONTUYECKOM MyTW MblW, TyMaHa, cnaboro AoXAs OkasbiBaeT MUHU-
MasibHOe B/IMSIHWE Ha rasoaHasmM3aTopsbl, COOTBETCTBYIOLLee TpeboBaHuam IEC 60079-29-4.

Jatuvkn, pasmeLleHHble B 34aHUSX UIM COOPYXEHUAX, Kak NpaBuio, He NoABepXeHbl BO3AENCTBUIO He-
6.1aronpuATHLIX NOTOAHbLIX YCIOBUIA.

Mpu pa6oTe B WaxTe cnegyet NPMHMMaTb BO BHUMaHWe BMSHUE N3MeHeHUIi aTMOCePHOro AaB/ieHns
Ha BbIOGpOCHI rasa.

8.3.3.3 lNpegenbHble 3HaYeHUs TeMnepaTypbl OKpyXxatLein cpeabl

Bce gaTtumkn, Touku oTbopa npobbl M rasoaHann3atopbl crefyeT ycTaHaBAMBaTb B MOCTax, KOTOpble
ob6ecneynBaloT COOTBETCTBME TeMMepaTypbl IKCnayaTauuy 3HavyeHsM, yCTaHOBIEHHbIM U3rOTOBUTENEM.

Mpwv akcnnyartauun 3a rpaHnuamMy guanasoHa 3HavyeHunii paboyein Temnepartypbl, YCTAHOB/IEHHOTO U3r0-
TOBUTENEM. AaTUMK MOXET BblfaBaTb OWMNOOYHbIE NOKa3aHWs, NPU TakuX YCNOBUAX TaKKe MOXET CHUXaTbCA
ero cpok cnyx6bl. K TOMy xe. Kak Npu npeAesnbHO BbICOKWX, TaK ¥ NPU NpeAesibHO HU3KMX 3HaYeHnAX Temnepa-
Typbl 060pyAoBaHune 6onblie He ByaeT COOTBETCTBOBATL CepTUdMKATY A1 NPYMEHEHNSA BO B3PbIBOONACHBIX
30Hax.

Hanpumep, aneKkTponuT BO MHOTUX 3/1EKTPOXMMUNYECKMX JaTunkax, paboTaloLmx Nnpy TemnepaTtype 3Ha-
ynTenbHO Hmwxe -10 °C, MOXeT 3aMep3HyTb. [1pyM MCMNO/b30BaHUM NEPEHOCHOT0 rasoaHasm3atopa AaHHoe
orpaHu4yeHne MOXHO 060MTU, eCnn XpaHUTb ero B TENSIOM NOMELLEHUN.

Kak npaBuno, He pekomeHayeTcs pasMellatb AaT4YMKUN HeNoCcpeACTBEHHO HaA UCTOYHUKaMK Tennia Taku-
MW, KaK neuun nam KoT/bl, 1 Heo6x0AMMO BbibpaTh NoAXoAsLWEe MECTO BAAMM OT MCTOYHMKA TENNa Ha Takow xe
BbICOTE.

la3oaHann3aTopbl 1 BbIHOCHbIE JAaTUWKW, SKCMIyaTupyeMble B TPONUYECKUX 1 CY6TPONMYECKNX YCNOBU-
AX U NpefHa3HayYeHHble AN HAPYXXHOW yCTaHOBKW, JO/MKHbI ObiTh 3alyMLLeHbl OT MPSAMbIX CO/THEYHbIX STyYeil,
BO3JeliCTBUE KOTOPbIX MOXET HarpeTb MX 40 TemnepaTypbl, NpPeBbiwatLen 65 *C, gaxe ecnm okpyxarouias
TemnepaTtypa o0kosno 40 °C. O6bIYHO MakcMMasibHas Temnepartypa npu ceptTudukauum 4as B3pbiBOONACHOM
30Hbl cocTaBnsaeT 40 °C, a MakcumasibHasa TemnepaTypa Ans akcnayaraumm B cootseTcTBun ¢ IEC 60079-29-1
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unn IEC 60079-29-4 coctaBnseT 55 °C. ecnm nHoe He yka3aHo B cepTudmkaTe 0 B3pbiBO3aLLMLLEHHOCTH 060-
pyfoBaHus.

Ecnu B Toykax KOHTpONS Temnepartypa npesbillaeT 3Ha4eHus], ykasaHHble B JOKYMEHTaLUN Ha rasoaHa-
NN3aTopbl. PEKOMEHAYETCS UCNO/b30BaTh CUCTEMbI C NPUHYANTENbHBIM CNOCO60M 0T60pa NPo6bI.

8.3.3.4 Bwubpauus

Ecnu npegnonaraetca BO3feiicTBME Ha razoaHanmsaTopbl BUGpauumn, 0CO6eHHO AN rasoaHanm3aTto-
POB. YCTaHOB/IEHHbIX HA MexaHu3Max, cnefyeT ybeAnTbCA, YTO razoaHann3aTtop CnocobeH BblAepXnBaTb BU-
6paunio unu nmeeTcs Hagnexaias BMopousonauMsa. TpaccoBble rasoaHanmsaTopbl B NMOAOGHbLIX Cy4vasx
[OMKHbI UMETb BUOGPOYCTOWUMBYIO YCTaHOBKY.

B Toukax KOHTPOAISA, r4e BO3MOXHO BO3HUKHOBEHWE 0COOEHHO CUTbHOW BUOpaLn Nan TPSACKK, peKoMeH-
AyeTcs NCN0Mb30BaTb CUCTEMbI C NPUHYANUTEIbHBIM CNOCO60M OT6O0pa NPo6bI.

8.3.3.5 Mcnonb3oBaHMe AaTyMkoB B KOPPO3MOHHO-aKTUBHbIX cpefax

Heob6xoaumMo 3awmnTuTb AaTuukM OT NOBPEXAEeHWs BCNefCTBME BO3AEWCTBUS KOPPO3NOHHO-AKTUBHBIX
cpeq {Hanpumep, NapoB amMmmMuaka, KNCMOTHbIX TymaHoB, H2S un T.1.). CnegyeT npuHATL 0CO6ble Mepbl Npeso-
CTOPOXHOCTU. YTO6bI 3aLUTUTL NPOBOAa (M COCTaBHble YacTu U3 Meay WU NaTyHW), ecsin BO3MOXHO NPUCYT-
CTBME aMMunaka, NOCKOJIbKY OH MOXET Bbi3BaTb CU/IbHYIO KOPPO3UIO N 3N1EKTPUYECKNE HEVNCMPABHOCTU.

Takke BO3MOXHO MPUMEHEHNE CUCTEM C NPUHYAUTE/bHBIM CNOCO60M oT6opa npobbl ¢ dunbTpayueri
KOPPO3MOHHO-aKTUBHbIX KOMMNOHEHTOB B TOYKaX KOHTPOSSA.

8.3.3.6 DnekrpoxmmMmuyeckas Kopposus

HeobxoAnMmo NpeAnpuHATL Mepbl 415 3aWUThbl AATUYUKOB OT 3/1eKTPOXMMUYECKOW KOPPO3WK, BbI3BAHHOM
KOHTaKTOM Kopnyca gaTymka ¢ Apyrumu matepuanamu.

8.3.3.7 MexaHuyeckas 3awmra

BbIHOCHbIE AATUMKKN, YCTAHOB/IEHHbIE B MECTax, rAe CyWwecTByeT ONacHOCTb MexaHWYecknx rnospexae-
HWI1 (B Xo4e 06blYHbIX PaboT Ha MpPeanpuATUM WU B pesy/ibTaTe UCMOoJ/Ib30BaHWSA MOABWMXHOIO 060pyAoBa-
HUA, HanpyMep, BUIOYHOrO Norpysynka), He06XxoANMO 3alUTUTL TakuM 06pa3omM, YToObl He NPEenATCTBOBATbL
CBOOOJHOMY ABWXEHMWIO BO3Ayxa BOKPYr HUX. B cnyyae HeobxogumocTu cnefyeT nonyunTb pekomeHAauuu
OT U3roToBUTENS.

8.3.3.8 YCTOWYMBOCTb K 3/1EKTPOMArHUTHbIM BO3ENCTBUAM

Hapanexatine mopbl NpefoCcTOPOXHOCTM (HanpruMep, MCMO/b30BaHNe aKpaHMPOBaHHOTO kabens) cnepy-
€T NPYMEHsITb BO BPEMS MPOKNaAKN cUCTeMbl kabenei, B TOM uncne kabenen ynpasneHns BeHTUAALNENR, YTo-
6bl rapaHTMpOBaThb, YTO BCS CUCTEMA Had/1exallM 06pa3om 3almieHa OT 3/1EKTPOMAarHMTHbIX BO3LeCTBUIA.

n punmMmevyaHne — Heoﬁxo,qmmo Takxe NpuUHATbL BO BHMMaHWE COOTBEeTCTBYHLWWE HauMnoHasibHbleé HOPMbl OT-
HOCUTENbHO SﬂeKTpOMafHVITHOIZ COBMECTUMOCTN.

8.3.3.9 lMonuska 13 WnaHra

MpakTuka «MNOMMBKM U3 LUMIaHra» Ha NPeanpuAaTAM MOXET NPUBECTU K 3HAYMTESIbHbIM MOBPEXAEHUAM
BbIHOCHbIX AAaTYMKOB W 3arpsi3HEHWI0 NpPo600TOOpHbIX MHKIA. CnefoBaTesibHO, MPUMEHEHUE 3TOr0 MeToja
OYNCTKM cnegyeT no BO3MOXHOCTM m3beratb. Ecnm Takoih BO3MOXHOCTU HET, TO HEOBX0AMMO 3alMTUTL Aat-
YMKU OT BO3AENCTBUS BOASAHbIX CTPYM Takum 06pa3om, YTOObl He cO3faTb NPEnsiTCTBMS NOTOKaM BO34yXa,
06TeKalLWmnM aaTymK. DTO MOXET OKa3aTbCs CIOXHOW NpobiemMoil.

8.2.2.10 B3BelUeHHble YacTuLibl 1 Apyrue 3arpsasHaoLwme selecTsa

[atuvkn He [0/MKHbI NOABEPraThbCsl BO3AENCTBUI0O NEPEHOCUMbIX BO3AYXOM 3arpsi3HSALLINX BELLECTB,
KOTOpble MOTyT He61aronpusTHO NOBAUATb Ha KX PaboTy.

Hanpuwmep, BelwecTBa, cogepxalime CUIMKOHbI WK ApYyrue N3BeCTHble KaTanuTtuyeckue sabl. He cne-
AyeT Ncnonb3oBaTh TaM. rae YCTaHOB/IEHbI TepMOKaTa/IMTUYECKE UAN NONYNPOBOAHMNKOBBIE AATHUKN.

YacTuubl NblIv, BNaXHblE, MACNSHUCTbIE a3p030/U, TyMaH WM Kanjum KOHAeHcaTa MOryT NpensaTcTBo-
BaTb NPOXOXJEHMNIO MPO6bI Yepes ra3onpoHuLLaemMble MemMb6paHbl faT4YMKOB, MPO600TOOPHbIE NNHUN U USIb-
Tpbl. Bbi3blBasi NOTEPH YyBCTBUTE/IbHOCTU UK cO0OU B paboTe. Cepbe3Hble OCN0XHEHUS CO34aeT NPUCYTCTBME
TBEPAbIX YaCTWL, BO B/IaXKHOW Npo6e, o6pasyolnx nacTy. Takue 3arpsas3HeHus TpebyoT perynsipHoii 04ncTky
UM VHOTO TEXHMYECKOTo 06CNyXuBaHns. MoxeT NoHago6muTbCsa cneyuanbHas unbTpaums.

MiMeeTca MHOXEeCTBO MPMMEPOB TOrO, Kak HEGPEXHOe pacnblieHNe UAN YMbILLEHHOE HAaHECEHNE Kpa-
CKV MOCNYXMN10 NPUYNHOA HEUCMPABHOCTU AaTUMKOB. [INsi NpeoTBpaLLeHns Nog06HbIX C/TyYaeB TEXHUYECKUIA
nepcoHasn foMKeH NpoinTN COOTBETCTBYOLEE 0ByUeHme.

Heobxoavmo npefoTepalwatb KOHAEHCALMIO BNarn Ha ra3onpoHulaemoi membpaHe gatuvka u B npo-
600TGOPHbBIX JIMHUAX. B yCNOBUSIX NOBbILEHHON BAAXHOCTY NPO6LI MOXET NOTPEOGOBATLCS NOAOIPEB OTAE b-
HbIX Y3/10B, NPUMeEHeHne hIbTPOB NOMIOTUTENEN MU KOANeCLEeHTHbIX hunbTpoB-BarooTaenuTenei u T.4.
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Oco6yto Npo6neMy MpeacTaBsieT c/yyaii, korga onpegensieMblii KOMNOHEHT MOXET KOHAEHCUPOBATLCS
(1K nonagatk MHLIM CNOCO60M) Ha MOBEPXHOCTY ra30MNPOHULLAEMOI MeMGpaHbl AAaTUMKOB, B NPO600TEOPHYIO
JMHWIO, HA QOUNbTPAXxX WM OMTUYECKUX OKHAX NpuemMonepeaaTyHikoB 1 NPUEMHMKOB TPACCOBLIX razoaHasmsa-
TOPOB. JTOT BUZ, 3arpsi3HEHNs] OYAeT NPUBOAWTL K HETOUHBIM WU OLUMGOYHBIM MOKa3aHWsIM razoaHanmsaropa
[0 Tex nop. noka nocfefHue cnegpl 3arpssHeHnst He GyAyT yAaneHbl. TO MOXeT oKasaTbCs upe3BbluyaiiHo
onacHbIM. ECiM BO3MOXeH NoA06HbI TUM 3arpsisHeHNs, TO eANHCTBEHHLIM CNOCO60M NPeaoTBpaTUTL ero 6yaeT
MOJOrPeB COCTABHbIX YacTeli ra3oaHa/IMTUUYECXoro 060py0BaHUs, KOTOPbIE HAXOAATCS B KOHTaKTe ¢ NPoGoi.

8.4 [locTyn onsa rpajyvpoBKM Y TEXHUYECKOTo 06CyXunBaHus

Jatumky 1 Toukn oT6opa MPobbl A0/DKHBI GbiTh NErKOAOCTYMHLIMW A1 NPOBEAEHUS MepuoanNYeCcKoi
rpagyvpoBKM, TEXHUYECKOTO 06CMYXMBAHUA U NPOBEPKW BbIMOMHEHUA TpebGoBaHWl 31eKTPo6e30nacHoOCTy.
JonxHa 6bITb 06ecneyeHa BOSMOXHOCTb NOAKMYEHUSA K AaT4MKaM NPUCNoco61eHnii U KOHTPONbHO-U3MepU-
Te/IbHOro 060pyA0BaHUA ANA NMPOBEAEHNA YKa3aHHbIX paboT Ha MecTe yCTaHOBKM AaTumka.

Ecnun focTyn K AaTymnKy 3aTpyfHeH, HanpuMep, Korga faTtymk pacnosioxeH BbICOKO Hag, NosioM Wnu pac-
MOMIOXEH HajJ, MexaHW3MamMmn, MOXHO BOCMO/b30BaTbCs CUCTEMON GI0KOB A1 €ro OMnyCKaHWs Uan NpUMEHNUTL
NOBOPOTHYIO WTaHry. O4eBUAHO, YTO B 3TOM C/yvyae TPpybku nMpobOOTOOPHOW MMHUM [OMKHBI ObITb TMOKUMUN
UKW COEAMHATBLCA Ha WapHUpax. Takke xenatebHo Npu rpagynpoBKke COXpaHATb TO NPOCTPAHCTBEHHOE Mo-
NOXeHWe JaTynka, B KOTOPOM OH HAXOAW/CS Ha MecTe YCTaHOBKM.

Ecnu HEBO3MOXHO o6ecneynTb HemocpeaCTBEHHbI AOCTYN K faTuuky, TO. Kak MAUHUMYM, Heo6GX0AMMO
npeaycMoTpeTb Kakue-nnbo npucnocobaeHns Ana ero AMCTaHLUOHHON rpagyvipoBKu.

8.5 [lononHUTeNbHble pekoMeHAauun A1 Nnpo600T6EOPHbIX NUHWIA

Mpo6o0TO6OPHbIE NNHWK, KaK NpaBwao, NPoKNaAbliBalT cTaumoHapHo. [laxe ecnu Tpybku caenaHbl
13 TMBKMNX MOMMMEPHbIX MaTepuanos, OHYM 06bIYHO MeHee TnbkMe, Yem NPoBOAA, U UX TPyAHEE MOHTUPOBATD.
Bo Bpemsi ycTaHOBKM HEOOXOAVMO MOMHUTB, YTO B GyAyluem MOXeT noTpeboBaTbCca UX 3ameHa, Hanpumep,
€C/IN OHW CUMIbHO 3aCopPATCA UK noBpeasaTcs. Mecta coeAnHeHNA [0MKHbI BbITb 4OCTYMHbI.

Mpo600TO6OPHbIE NMHUN AOMKHBI ObiTh KaK MOXHO 60/1ee KOPOTKUMU, MOCKOSIbKY BPeMSl yCTaHOB/IEHUS
nokasaHuii 3aBUCUT OT UX AJIHBI.

UTo6bI 3aLUTUTb AAaTUMKM OT BO3AENCTBUS NbIAN, HeonpeaensieMblX KOMNOHEHTOB WKW KaTanTu4eckmx
A00B, Heo6xoAMMbl UNbTPbI. Kak NnpaBuio, B Kaxaol Touke oT6opa npobbl HE06X0AMM OTAeNbHbIA UNbTP
TBEPAbIX YacTul, YTobbl NPO600TOOPHANA NIMHWA NMOCTOAHHO OCTaBasacb YMCTON. [loNOHUTENbHbIE YCTPOIA-
CTBa Heob6XoAMMbI NPU HaMYMK B Npobe TymaHa. YacTo fonoNHuUTe NbHbIE YCTPOCTBa (hunbTpaLum noctas-
NAT C rasoaHaIUTUYeckum 060py0BaHNeM.

®dUNbTPLI YBENNYMBAIOT BPEMSA YCTAHOBNEHNA NoKa3aHWii.

Cpok cnyx6bl (hunbTPOB 3aBUCUT OT KO/MYecTBa B Npobe Nbim Wan HeonpegensieMbiX KOMMNOHEHTOB.
BonbLioe KoMyecTBo 3arpa3HAIOLWLMX BELECTB B NPO6e MOXET NPUBECTU K COKPALLLEHMNIO CPOKOB TEXHUYECKO-
ro obcnyxuBanus (Nogpo6HOCTY CM. B PyKOBOACTBE MO 3KCnayartaumm).

Heo6xo41M0o KOHTPO/IMPOBaTbL Pacxof nNpobbl Yepes Npo600TOOPHYIO /IMHUIO.

Matepuan ans npo600TOOPHBIX NINHWIA cnefyeT BblGMpaTb Takum 06pa3oM, 4To6bl n3bexaTb afcopo-
uyn. abcopbummn unm XMMUYecKoli peakumn ¢ onpegenseMbiM KOMMOHEHTOM. Takke Heobxogumo usberatb
pa3basnieHns npobbl NO NPUYMHE HErepMeTUYHOCTW B COeAMHEHMUAX unn guddysun yepes CTeHkn npobo-
0T6OPHOW TPY6KM (ANA OKpYXaloLLero Bo3Ayxa Wau rasa — B Hanpas/eHUN BHYTPb TPYOKM U AN TOPOYero
rasa — B HanpaB/IeHWN HapyXy TPyoKn).

KoHgeHcauus Bnarm MOXeT NpUBECTU K 3aKyrnopuBaHuio Npo600T60PHON NnHUM. MOryT nNoHago6uTbes
cenapartopbl Bnarv 1 c6OpHUKM KOHAEHcaTa Ha HU3KUX yyacTkax TpybonpoBosa BAOMb BCel ANMHbI MPO600T-
60pHOI NMHUM, DTO 0COBEHHO akTyasibHO, KOrAa IMHUA NPOXOAMT Yepes y4yacTku 605ee Xono4Hble, Yem BO3-
ne Touku oTbopa Npobbl (Hanpumep, y4acTkn C KOHANLMOHUPOBAHHBLIM BO3JYyXOM B XapKOM B/I2XXHOM Kanma-
Te). TpebyeTcss ocobasi OCTOPOXHOCTb Npu paboTe ¢ NPOTSHKEHHbIMW NIMHUSAMWU OTH6OPA NPO6LI U C IMHUAMMN
oT6opa C BbICOKOW CKOPOCTbIO NOTOKa MPOO6bI, TaKk OHW MOryT paboTaTb Noj 3HA4YUTE/IbHbIM OTHOCUTE/bHbLIM
paspskeHvem. B nogo6Horo poga 060pygoBaHuy MOryT 6biTb TakKe CNOb30BaHbl CUCTEMbI 06PATHON Npo-
OyBKU ¢ obpaTHbIMU KnanaHamu. AnbTepHaTVBHbIA NoAxo4 — NoAorpeB Npo600TOOPHON NNHUK, O YeM CKa-
3aHO HUXe.

Takke Heob6x0AMMO Y4uTbiBaTb KOHAEHCAUW0 B NPO600TOOPHOW /IMHUX MapoB XWMAKOCTW, UMeloLLei
BbICOKYI0 TeMnepaTypy BCMbILWKMX, NOCKONbKY NPU 3TOM CHUXAETCS CoAepXaHune onpeaensiemMoro KOMnoHeHTa
B Npo6e . cnefosaTesibHO, NOKa3aHNs oka3blBalTCA 3aHWKeHbl. Cnegyolan npoba ¢ HA3KMM CofepxaHnemM
napos, NoAalLWasnca yepes aTy Xe SIMHWUI0, MO3BONUT KOHAEHCATy BHOBb MCMNApUTLCA, YTO NpuUBEAET K Bbl-
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flaye NOXHbIX, 3aBblLEHHbIX NoKasaHWii rasoaHannsatopa. Uto6bl CBECTU K MUHMMYMY 3TOT 3dhdhekT, mo-
XeT noTpe6oBaThCsA NOAOrPeB NPO6GOOTOHOPHON NMHUK. BO B3pbIBOONACHLIX 30HAX, €C/IM NMHNA 06orpeBaeTcs
3N1eKTpUYeckn, 060pyaoBaHne Ans 060rpeBa SIMHUK O/MKHO 0TBEYaTb TPe60BaHMSIM COOTBETCTBYHOLLMX HOPM
N CTaHAapTOB. AflbTEPHATUBON MOXET CYXWTb 060rpeB NPO600TOOPHON IMHMM NAPOM UK ropsiyeli BOJOW.

8.6 [lonoNHWTeNbHbIe peKOMEHAaLUN NPU IKCNyaTalumy TpaccoBbIX ra3oaHann3aTopos

TpaccoBble razoaHasM3aTopbl UMET ONTUYECKME OKHA U OTpavkaTe v, KOHTaKTUPYIOLME C OKpYXatoLei
cpefoii. YacTnuHas 3awmrta obecneynBaeTcs BCTPOEHHbIMU KOPOTKMMU TPYGKaMU U 3aLLUTHBIMU NOKPLITUSIMU.

KoHpaeHcaTbl TymaHa 1 pocbl MOFYT NpeacTaBnaTb co60li Npo6aemMy B ciyyae, ecnv onTUYeckne yactu
He OCHallleHbl HarpeBaTtesieM, He NO3BOMIAKLWMM TemnepaType ONTUYECKUX yacTell razoaHanusaTopa ony-
CTUTLCA HWXe TeMMepaTypbl TOUKN POCHI.

TpaccoBble razoaHanu3aTopbl He 3aLiulieHbl OT NPSIMOro COMIHEYHOrO CBETa, OTPaKEHHOrO CBeTa COJH-
ua (B 0COBEHHOCTW OT BOAHOW MOBEPXHOCTM) U OT eCTECTBEHHOIO CBETOBOrO M3/lyYeHUs BbICOKOW UHTEHCMUB-
HOCTU. MOMNajaroLero Ha pecrBepbl NoA MasbiM YIIoM K onTuyeckoli ocu. Mpu yCTaHOBKE Takux razoaHanu-
3aTOPOB HEOGXOAMMO NPUHUMATbL BO BHMMaHWEe HanpaBfieHMe COMHEeYHbIX flyyeil Ha paccBeTe M Ha 3akarte
B pa3HOe Bpems rofa, TPaekTOpWI0 ABMXEHUS TpaHCnopTa B HOUYHOE BPeMs M BEPOSTHOCTb MPUCYTCTBUA
peKTaMHOi NN Kakoli-nmbo APYroin NOACBETKN Ha 6M3Nexalinx 3gaHusx.

MockoNbKy 0GHapy)XeHne ra3oB C MOMOLLbI0 TPACCOBbLIX Fa30aHa/IM3aTopoB MOXET OKasaTbCA HEeBO3-
MOXHbIM MPU OY4EHb CU/IBHOM TyMaHe, 06U/bHbIX 0cajkax Wiau B ciydyae, Korga nepuMeTp OKpYXeH Henog-
BVKHBIM BO34YyXOM, PEKOMEHAyeTcsi coyeTaTb TPACCOBble ra3oaHasM3aTopbl C raszoaHasnsaropamu Apyrmux
TWNOB, HanpuUMep ¢ ANPEPY3NOHHBIM UAN NPUHYANUTENBHBIM CNOCO60M 0T60pPa NPO6LI.

8.7 O606LWeHne pekoMeHaauuin ana Beibopa MecT yCTaHOBKM AaT4YMKOB UM ToYek oTbopa
npoo6bl

O6ocHOBaHMe BbIGopa MECT YCTaHOBKW AATUMKOB JO/KHO ObITh OTPAXEHO B TEXHUYECKON [OKYMeHTa-
uum (cm. 8.2. 8.12).

MpumeyaHune —MogpobHee 0 knaccudmkaLMm B3pbIBOONACHbIX 30H 1 pa3baBneHun rasa cm. IEC 60079-10-1.

Hwxe npepfctasneH nepeyeHb OCHOBHbIX (DAKTOPOB, COCTaB/IEHHbIi HA OCHOBE Npeablaylmx pasge-
NoB (HO He B nopsiake ybbiBaHMSA NpuopuTETa), KOTOPbIE CNeAyeT yunTbiBaTb NPY BbIGOPE MECT, MOAXOASALLNX
ANnsA pasMelleHns gatunka. MNMepeyeHb BkIOUaeT cneaytowme pakTopbl (HO He orpaHM4MBaeTCs UMK):

a) BHYTPU UAM CHapYXu NOMeLLeHnii TpebyeTca yCTaHOBUTb razoaHam3aTopsl;

b) HE06X0AMMO AaTb OLEHKY NOTEHLUUANIbHOMY UCTOUYHUKY BbIGpOCA — pPAacnosIoKeHNe ¥ TUM BO3MOX-
HbIX NCTOYHWMKOB yTeYek rasa (napa) [Hanpumep, NIOTHOCTb rasa (napa), AaBfeHue B MecTe yTeuku, Kosmye-
CTBO rasa (napa), BbiTeKalllero B e4MHMLY BpPeMeHW, Temnepatypa UCTOYHMKA YTeUkn, paccTosiHue oT gat-
ynKa [0 UCTOUHUKA);

C) XMMuyeckne n prusnyeckre cBoCTBa ra3os (NapoB), NPUCYTCTBME KOTOPbIX BEPOSITHO;

d) XuaKocTn ¢ Masnoli neTy4yecTblo MOryT NnoTpeboBaTb YCTAHOBKM AATUMKOB BOGMAM3U BO3MOXHOIO MC-
TOYHMKA YTeUKM (a Takke YCTAHOBKM HWU3KUX NMOPOroB cpabaTbiBaHWsA CUrHanm3auum);

€) TN BO3MOXHbIX YyTeYeK U BEpPOSATHblE KOHLEeHTpauuu rasa (napa) (Hanpumep, CTpys Noj BbICOKAM
JaBneHveM, MeA/IeHHOe npocayvBaHne, pas/iuB XULKOCTH);

f) Hanuuue yrny6nenuii (KOTI0BAHOB) U ra3oBoii CTpyW;

0) penbed MecTHoOCTU;

h) pBmxeHne Bo3gyxa.

1) BHYTPY NOMeELLEHWNIA: eCTECTBEHHAS BEHTUNALMS, UCKYCCTBEHHASA BEHTUNALMS, KOHBEKLUSA;

2) cHapyXu NOMELLEHWIA: CKOPOCTb U HanpaB/ieHne BeTpa:

i) TemnepaTypHble apeKTbI;

j) ycnosus okpyxatolleli cpefbl Ha NpeanpuUsTAN;

k) konMuyecTBO M MecTa pa3MeLLeHUs TEXHUYECKOro NepcoHasa B 30He;

) pacnonoxeHue NOTEHUMaNbHbIX UICTOYHUKOB BO3ropaHus;

T) OCOBGEHHOCTU MAAHWPOBKM CTPOEHWI (Takne, Kak CTEeHbl, YraybaeHus uam neperopogkun), Kotopble
MOryT Cnoco6CTBOBATL CKOMJIEHUIO Napa/rasa;

n) npeanucaHHble MecTa YCTaHOBKY;

0) [aTyuku cnepyeT ycTaHaB/IMBaTh Tak. YTOGbI NPy HOPMasIbHOM 3KCnyaTaunm OHU He NoABepranuch
OMacHOCTV MeXaHMYeCcKoro NOBPEeXAeHNs UKW 3aMBaHus BOLOM;

p) AaTYMKM JO/MKHbI BbITb PACMOIOXKEHbI TaK. YUTOObI X MOXHO 6GbINI0 1erko 06CyXMBaTh U rpasyvmpoBaTh.
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8.8 MOHTaX BbIHOCHbIX AaTYMKOB

Ona obecneyeHns HagexHol paboTbl CTaLMOHAPHON razoananmTMyeckoin CMCTeMbl MECTO YCTaHOBKM
KaXXAoro Agartuuka, Touku npoboot6opa nnm 6/10KOB TPACCOBbIX ra3oaHan3aTopoB fO/HKHO COOTBETCTBOBATh
0COBEHHOCTSIM €ro NPUMEHEHUSI, U3/TIOKEHHBIM BbILLE.

Mepuogmnyeckn Heo6Xo0AMMO NPOBOAMUTL C MOMOLLbIO KBANNMLMPOBAHHOMO NepcoHana 0CMOTp U TEXHU-
yeckoe ob6cnyxumBaHue, BKIlOYas rpagympoBKy No NOBEPOYHbIM ras3oBbiM cMecsM. CnegoBaTesnibHO, Npu ycTa-
HOBKe AaTYMKOB HEOGXOAMMO NPesyCcCMOTPeTb AOCTYN K HUM A1 MPOBELEHMS 3TUX paboT.

BaxHo npeaBapuTesibHO 03HAKOMUTBLCSA C PYKOBOACTBOM NO 3KCM/yaTauum v cnefosatb NpuBeLeHHbIM
B HEM peKoMeHAauMaM.

B 60/bWKNHCTBE CnyyaeB paboyee NOMOXEHNE AATumka OroBapuMBaeTCs U3roToBUTENEM.

B cocTaB cucTembl AO/MKHbI BXOAWUTL YCTPOWCTBA 418 OTBOAA XUAKOCTY U (Mn) Harpesa, YTobbl YMeHb-
LWINTb COAepXaHve Bnarv v NpefoTeBpaTuTb KOHAEeHcaLMio BHYTpU razoaHanm3aTopa, B gaTyunke, mectax cpa-
LBaHus kabenei nam B Nnpob6ooTH60pHON TpyoKe.

Nio6ble ropioumre rassl, Npollesline yepes cuctemy otéopa npobbl, LO/MKHLI cOpackiBaTbCA 6e30MacHbIM
cnoco6om.

Bce pe3b60Bble coefMHEeHNS [O/MKHbI 6biTb CMa3aHbl, HO NpefBapuTeslbHO He06X0AMMO YA0CTOBEPUTh-
€A, 4TO CMa3ka He COAEPXWT BELLECTB, OTPaB/AIOLLNX YYBCTBUTE/bHbIE 3NIEMEHTbI, — KaTa/IMTUYECKUX SA0B
(Hanpumep, CUINKOHOB).

JaTunkn AO/MKHbI 6bITb COEANHEHBI C COOTBETCTBYIOLWMMK 6/10KaMn YNpaB/ieHUs COrNacHO yKasaHuam
n3rotoBuTeNs (C y4eToM MakCUMasbHO AOMNYCTUMOIO COMPOTUB/IEHUS XU/bl kabensi cBA3W, MUHUMasIbHOTO
CeuYeHmns Xunbl, Tpe6oBaHUii K M30N1SUMM U AP.) C UCNONb30BaHWEM TWUNOB NPOBOAOB, kabenew v Tpy6, noga-
XO4AWMX No napameTpaMm, COOTBETCTBYIOLLMX TPeOOBAHUAM K MeXaHW4ecKOoi NPOYHOCTU U COrnacoBaHHbIX
[ANA NPYMEHEHUs1 B COOTBETCTBUM C Knaccudpukaumelt 30Hbl.

Ecnun notpebuTenb He B COCTOSIHUM PeLunTb 3TK 3aAauun, paboTy MOXET BbINOHUTL U3rOTOBUTENb 060-
pyfoBaHUS WK cneuyuanvcTt, obnajanLuii CooTBETCTBYOLWEN KBanvdmrkaumne.

8.9 MopaepxaHne 4OCTUTHYTOrO YPOBHA 6e30nacHocTn

8.9.1 O6uwMme NonoxeHUs

Korga razoaHanutuyeckas cuctemMa wimn ee 4acTb HEWUCNpPaBHa WM HaxoAsaTCA B PEMOHTE, B pe3y/sibTaTte
4ero Npou3BOACTBEHHbIE YYaCTKu NPeAnpuUATUS He KOHTPOIMPYTCA J0/KHBIM 06pa3om, MoryT notTpebosaTtb-
CA AONOSHUTENbHbIE Mepbl ANA COXpaHeHWs 6e30MacHOCTV Ha NpexHeMm ypoBHe. Heobxoaumo npegycmo-
TpeTb Takyto BO3MOXHOCTb 10 MOHTaXa CUCTEMbI.

Takke BaXHO, YUTO6bl 6€30MacHOCTb COXpaHAaiach Ha MpPexHeM ypoBHe, Korja rasoaHanuTuyeckas cu-
cTeMa Unn ee YacTb CTAHOBUTCA HepaboTOCNOCOGHON BO BpEMSI NeproAnNYecKoii rpasynpoBKu.

JlononHutenbHble Mepbl N0 COXPaHEHNo YPOBHSA 6€30MacHOCTN MOTYT BK/IKOYATb:

a) curHanusauumio HencnpaBHOCTY ra3oaHaIMTMYeckoro 060pyaoBaHus;

b) MCNONb30BaHVWEe NePEHOCHOro 1 NePeABMXHOIO rasoaHaMTMyeckoro o60pyaoBaHus;

C) yBenn4eHne ypoBHS BEHTUAALNK,

d) ycTpaHeHne NCTOYHNKOB BOCM/IaMEHEHWS;

€) npepbiBaHVe NoAayn ropoymx rasoB Wan XuLKocTel;

0 ocTaHOBKY paboTbl NpeAnpUATUS UAW €ro LIeXOB;

0) Ay6nupoBaHne Hanbonee BaXHbIX AaTHNKOB.

8.9.2 [ly6nmpoBaHune B CTauMoHapHbIX cuctemMax

Kak npaBmno, ctaumoHapHas cuctema JoshkHa OblTb CMOHTUPOBaHA Takum 06pa3oMm, YTOObl 0TKa3 oTAesb-
HbIX 3/1EMEHTOB CUCTEMbI UMW UX BPEMEHHOE U3bATUE 4151 NPOBEeAEHNS TEXHUYECKOro 06CyXMBaHNA He NoBpe-
Annn 6e30nacHOCTW NepcoHana 1 KOHTPOMpyeMbIX 06BEKTOB. Ha BCex yuacTkax, rae Heo6xoAuM HernpepbiBHbIN
KOHTPOSIb, peKOMeHayeTcs Ay6nmpoBaHue nam yTpoeHne KoNM4ecTsa BbIHOCHbLIX A4aTUYMKOB U 6/10KOB ynpasieHns.
[N NOBbILWEHNA MaKCMMasbHOrO YPOBHA 6e30MacHOCTV TpebyeTca NpUMeHeHWe B CUCTEME ra3oaHanm3aTopoB
pa3MyHbIX NPOU3BOAUTENEN U AATYNKOB, UCMO/b3YIOWMX Pa3/IMyHbIE MPUHLMNLI M3MepeHuii. Tem cambiM A0-
CcTUraeTcs yCTONYMBOCTb CUCTEMbI K BO3AENCTBMIO OOLLUMX MPUYMH OTKasa. Vcnonb3oBaHue TpaccoBbiX rasoaHa-
M3aTOpPOB COBMECTHO C rasoaHanv3aTopamun 15 KOHTPOA B OAHON TOYKE, MOXET CNYXWTb MPUMEpPOM Takol
cucteMbl. MakcyMasbHO criefyeT UCMob30BaTh T.H. 0TKa30yCcTol4MBOe 060pyJOBaHMe.

8.9.3 3auwmTa OT CHWKEHUS HanpsXXeHWsl B CETU NepemMeHHOro Toka

Mepb! 3alUWTbl OT CHUXEHWNS HAMPSHXKEHUSA B CETU NMepPeMEHHOro ToKa f0/KHbI BKOYaTb:

a) ANs ceTu NNTaHUA NepeMeHHOro Toka:
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MICTOYHMK ceTeBOro NUTaHMs AO/HKEH ObITb CNPOEKTMPOBAH Tak. YToObl rapaHTUpoBaTh 6ecnepeboiinyto
paboTy razoaHaIMTUYECKOro 060pyAoBaHMsa 1 cpabaTbiBaHUE aBapUNHO cCUrHannsaymu.

OTKNIOYEHNE UM HEUCNPABHOCTb INHUM 31eKTPOCHAbXeHUs 0MKHbI 6bIThb 06HapyXuBaeMbl. Besonac-
HOCTb KOHTPO/IMPYEMOUi 30HbI JO/DKHA COXPaHATLCA Ha MPEeXHEM YPOBHE C NOMOLLbI0 COOTBETCTBYIOLLMX Mep.

Lna nutaHusa oT ceTM MepeMeHHOro Toka [Jo/bkHa GbiTh BbiAenieHa oThenbHas hasa, ncnonblyemas
TOSIbKO A9 ra3oaHaMTMyeckoro o6opyfoBaHus, co cneLmanbHO NPOMapkMpoBaHHbIM NpeJoxpaHnuTenem;

b) ANnA ceTn aBapuiiHOTO MUTaHUS:

Ecnun nna coxpaHeHus paboTocnoco6HOCTU rasoaHa/IMTUYECKOro 060pyAOBaHWA TpebyeTcs aBapuii-
HOoe nuTaHue, TO ero UCTOYHUK A0/MKeH obecneunTb aBapuiiHoe NUTaHue 40 Tex Nop. Noka He BO306HOBMUTCA
nuTaHve OT CeTU NepeMEHHOro Toka Wau oTnageT Hafo6HOCTb B KOHTPOsie MOTEeHLMabHOW B3PbIBOOMNACHO-
CTU cpefbl. J/llo6oe BHELIHEEe YCTPOCTBO NUTaHMSA AO/HKHO COOTBETCTBOBATbL TPE6OBaHNAM, YCTAHOB/IEHHbIM
[ANA 30HbI €ro nNpegnonaraeMoro Ucnosib3oBaHus (kak B H4aCTW YC/IOBWIA OKpyxalowei cpefpbl, Tak U B 4acTu
knaccuiukaum B3pbIBOOMNACHBIX 30H).

B cnyyae oTkasa aBapuiiHOrO NUTaHUA Ao/MKHaA cpaboTaTb aBapuiiHas curHannsauus.

HactosiTensHO pekomeHAyeTcs, YTO6bI AN VHAWKALUWM OTCYTCTBUA HaNPSHXKEHWUA nutaHus u (unn) He-
ncnpaBHOCTM 060Py0BaHNSA NPUMEHANNCH HOPMaslbHO3aMKHYTble KOHTakTbl (MeXaHW4YeCcKoro uam anek-
T POHHOrO pene), pasmblkaloLmecs nNpy BOSHUKHOBEHUN HENCMPABHOCTH.

8.10 BbiGop BpeMeHu A MOHTaxa AaTuMKoB BO BpeMsi MPOU3BOACTBA CTPOUTENbHbIX paboT

MOHTaX 4aTUMKOB MPU CTPOUTE/IbCTBE HOBOTO 06bEKTA, PEKOHCTPYKLMM MU PEMOHTE CYLLLECTBYIOLLENO
cnefyeT NPOBOAUTL Kak MOXHO G/IKE K OKOHUAHUI0 CTPOUTE/bHLIX Pa6oT, HO 10 TOT0, Kak CTaHeT BO3MOXHO
NosiB/IEHVE B3PbIBOONACHBIX Fa30B U NapoB, YTo6bl NPefoTBPaTUTL NOBPEXAEHVE AATUMKOB BCNeACTBME NPo-
BeJeHUs Taknx paboT, Kak cBapka Wy nokpacka.

EC/M AaTUMKM YK€ CMOHTUPOBaHbl HA MecTax YCTaHOBKW, HEO6XOAMMO 3aLMTUTL UX OT 3arpsisHeHus,
BO3MOXHOI0 NPU NPOBEAEHNN CTPOUTESbHBLIX PaBOoT, C NOMOLLbI0 repPMETUYHOTO MaTepuana, a Takke cneayeT
CHabANTb UX YETKO MapKMpPOBKOi, Npeaynpexgatoweii, 4To 4aTUnMKN OTK/THOUEHbI.

8.11 BBop B 3Kcnnyatauyuio

8.11.1 MMepBUYHBIA UHCNEKLMOHHBIA KOHTPO/Ib CMOHTMPOBAHHOIO 060PYyJ0OBaHUSA

3aKoHYEeHHY0 rasoaHanMTUYeCcKyl0 CUCTeMy, BK/1loHas BCce BCromoraresibHoe o6opyaoBaHune, Heobxo-
AVMO NOABEPrHyTb NMEepPBUYHOMY MHCMNEKLMOHHOMY KOHTPOJIO A0 Hayana UCnosb30BaHWs, YTobbl yaocToBe-
pUTbCH, YTO NPOEKTHOE peLleHne N MOHTaX BbINOSIHEHbI AO/HKHBIM 06pPa3oM 1 YTO UCNO/b3yeMble MeTOfbl,
martepuasbl 1 KOMNOHEHTbI COOTBETCTBYIOT TpebosaHuam FOCT P IEC 60079-0.

MpumeuyaHue — MpaBuna MOHTaXa 060pyA0BaHNSI BO B3PbIBOONACHbLIX 30HaX CoAepXat cM. IEC 60079-14.

Mpu NepBNYHOM MHCNEKLMOHHOM KOHTPO/IE HEO6XOAUMO NPOBEPUTL CReyloLLee;

a) anekTpuyeckue coefnHeHus, y6eauTbCs, YTO BCe KPEeNIeHus Kak cnedyeT 3aTsHyThl;

b) OTCYTCTBME yTeuek B NPO600TOOPHOW NMHUN 1 YA0CTOBEPUTLCS B COOTBETCTBUM pacxofa npobbl Tpe-
6yemomy;

C) He 3aKynopeHbl WK He 3arpsi3HUANCL NN OTHenperpaguTenu:

d) cocTosiHue akKyMmy/niATOpHONM 6aTtapen u HanpshkeHWe Ha Heid, NpoBecTV Heobxoaumoe 06cnyxunBa-
HUe UNn 3ameHnTb 6aTapeto (B COOTBETCTBMM C PYKOBOACTBOM NO 3KCNayaTauum);

€) UCnpaBHOCTb Leneli CUrHanm3auuy u ynpasneHns BHELWHUMU YCTPOCTBaMM.

Ha aToii cTagnm Heo6xoAMMO NMPOBEPUTL HaINYMe NOMHOTO KOMMNEeKTa aKCcnyaTaunoHHOW JOKYMeHTa-
LM Ha CUCTEMY B Lie/IOM — PYKOBOACTBA MO 3KCMyaTauun, CXeM, a Takke NMPOTOKOJIOB MUCMbITaHWA. B 3aToik
[OKyMeHTauuy Ao/MKHa HaxoanTbCs Nogpo6Hasa nHdopmaums 060 BCex ToUKax yCTaHOBKM faTunkoB (CM. 8.3).
PykoBoACTBO MO 3aKCnyaTauuy cucTeMbl JO/MKHO cofepxarb noApobHyo nHopMaunio 06 1Cnosb3oBaHum
no Ha3HayeHuo, NpoBepke paboTocnocobHOCTH, rPafyMpPOBKE CUCTEMBI, e pexnmMax paboTbl; K HeMY [0MX-
Hbl NpUNaraTbCa BCe 3KCnyaTalMoHHble AOKYMEHTbI BXOASALLEr0 B cUCTeMy 060pyaoBaHus (cm. 8.12).

8.11.2 lNepBoHayasbHasA rpagyvmpoBka

Mocne MoHTaxa Kaxpbli faTuymK Ha MecTe aKkcnayaraLn Heobxo4MmMo NogBepPrHyTb rpagyvpoBKe Mo no-
BEPOYHOI ra3oBoi CMeCcn B COOTBETCTBMM C PYKOBOACTBOM MO 3KCM/yaTalun, ec/im ToNIbKO He NCTeK CPpoK Aeli-
CTBUSI NePBUYHON NOBEPKM, NPOBEAEHHON Ha NpeanpusaTAn-naroToBuTene. MpagynpoBKy AO/MKEH NPOBOAUTL
KBaNMULMpPOBaHHbI NepcoHan, obnajaroLmii COOTBETCTBYIOLWUMN 3HAHNAMU.

[nsa cuctem JaTuvMkoB rpagyvpoBKa YCTAHOB/IEHHOIO rasoaHaIUTUYECcKoro 060pyAoBaHuUA 06bIYHO
OCYLL,eCTB/IAETCS C NOMOLLbIO HY/IEBOTO NMOBEPOYHOrO rasa Wan nocpescTBOM onpeeneHns oTCyTCTBUA rasa
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B Cpejie 1 nocnegyloLei KOpPeKTUPOBKN «HYEBbLIX» MokasaHWini 060pyJ0OBaHUSA MO OKPYXaloLeMy BO34yXy.
Mocne KOPPEKTUPOBKN HY/IEBbIX NOKa3aHWii NPUMEHSeTCS NoBepoYHas rasoBasi CMeCb W YyBCTBUTENbHOCTb
razoaHann3aTopoB KOPPEeKTUpYyeTCs B COOTBETCTBUM C AENCTBUTENbHLIM COAEpPXaHWeM NOBEPOYHOro KOMMO-
HeHTa B rasosoi cmecu (cm. 11.8.1,11.8.2.4 n 11.8.2.5).

pagyvnpoBka TPacCOBbIX ra30aHa/M3aToOpPOB CYLECTBEHHO OT/MYaeTCA OT MeToAWKW MpUBEeLEHHON
Bbilwe. [1a rpafympoBK1 HyneBbIM ra3oM He06X0AMMO yL0CTOBEPUTLCA B OTCYTCTBMM FOPIOYEro rasa B cpe-
[le Ha NMPOTSHKEeHUN BCEro ONTMYECKOro myTu. [nA 3Toro, Kak NpaBwio, UCNO/b3YOTCA NEePEeHOCHbIe ra3oBble
JaTunkv, Hanpumep, OTOMOHU3ALMOHHbIN AaTunk (PUL). koTopble 061aAaT BbICOKOM YyBCTBUTENBHOCTLIO
(cm. 5.9). na KOHTPONA U PEryIMPOBKY YyBCTBUTELHOCTM Npoba NOBEPOYHOro rasa B repMeTUYHON syelike
C NPO3payHbIMN OKHaMV NMOMELLaeTCA Ha JIMHUIO ONTUYECKOTro NyTU razoaHasimsaropa.

NMpumeyaHue — MNpesBapuTENbHO OTKANMBPOBAHHLIA ONTUYeCKUii hUNbTP NPUrOAEH AN1S NPOBEpPKKU paboTo-
Cnoco6HOCTU razoaHann3aropa, Ho ero UCnosib3oBaHne He PekoMeHAYeTCA AN NPoBeAEeHNs rpajynpoBKy razoaHanmsa-
Topa.

Mocne nposefeHVA NepBOHaYasIbHOW rPafyMpoBKN CTauMOHapHbIE CUCTEMbI AO/KHbI aBTOMAaTNYeCcku
BEPHYTbCA B PEXUM M3MepPeHuii nocne 3apaHee yCTaHOB/IEHHOTO UHTepBaa 6e3 fOoNOHUTEeNbHOW HaCcTPOii-
Kn. B KayecTBe a/flbTepHaTVBbl BO BPeMs rpafyvMpoBKu razoaHam3aTop AO/KEH BblgaBaTb CneLuanbHbli cur-
Han (HanpvmMep, O TeXHWYecKoM 06CnyXnBaHumM), YTOObI NokasaHua o60pyAoBaHUSA BO BPeMs rpafynpoBKu
He NPUHANM OLWNBOYHO 3a NOKa3aHUA B PEXUME U3MEPEHWA.

Korga npegnonaraeTcs NpucyTCTBME HECKOMbKMX ra3oB, crefyeT NPUHATbL AONONHWUTE bHbIE Mepbl Npe-
[OOCTOPOXHOCTU. onucaHHble B4.3.2.2 1 6.2.2.

Onsa obecneyeHns 6e30WMB04HON paboTbl ra3oaHaIMTUYECKOW CUCTEMbI HE06X0AVMO NPOBOANTL Nepu-
oAMnyeckne oCMOTPbI U rpasynpoBKM.

8.11.3 YcTaHOBKa NOpPOros cpabaTbiBaHUs aBapuiiHoOi curHanusauum

Ecnu razoaHannsaTopbl ropioymx rasoB He MMeT OTCYETHOro YCTpoiicTBa, 3HaYeHWe mopora asapwuii-
HOW curHanmsauuy (MM HavMeHbLUero nopora, ecnu uvelTca Asa unv 6onee) He06X0AMMO YCTaHOBUTL Ha-
CKOJIbKO BO3MOXHO MasibiM, HO Tak. YToObl OTCYTCTBOBaN I0XHbIE cpabaTbiBaHUS cUrHannsaummn. 3HaveHve
ropora aBapuinHO curHanmsauum 4o/HKHO ObiTb 0653aTe/IbHO OTPaXXEHO B JOKYMEHTALMN Ha CUCTEMY.

YcTaHoBKY Noporos cpabaTbiBaHUsi aBapuiiHOW CUrHaM3auuyM U ee KOHTPOIb HE06X0AMMO NPOBOAUTL
yallie Ha HayasbHbIX aTanax paboTbl HOBOTO NPOU3BOACTBA WM HOBOW ra3oaHaUTNYecKol CUCTEMBI.

HacTpoiiky noporos aBapuiiHoli CUrHaamM3aLuy NPOBOAAT B COOTBETCTBUM C YKa3aHWAMU, U3/TOXEHHBIMU
B PYKOBOACTBE MO 3Kcnayarauuu.

8.12 PykoBOACTBa M0 3KcnayaTauuu, CXeMbl U MPOTOKO/bI

MHdopmaumsa 06 MCNOoAb30BaHUM NO Has3Ha4yeHuo, NpoBepke paboTocnocobHoCcTU 1M paboTe cTayuno-
HapHOW razoaHaIMTUYECcKol CUCTEMbI A0/IKHA 6bITb AOCTYMNHA ¥ BXOAUTb B KOMMIEKT 3KCMyaTaluMoHHON fo-
KyMeHTauum K cucteme.

B komnnekt AOOKYyMeHTaunn takxe A0/DKHbl BXOAUTb CXeMbl 3/1EKTPUYECKUX COEAMHEHMﬁ, MOHTaXHble
yepTexu, Heo6xoaumMble AN NPOBEAEHNUS TEXHUUYECKOTO 06C/yXMBaHUS CUCTEMbI. PacnonoxeHue Bcex ya-
cTeli cuctemsl (6/10KOB yNpaBneHus, AaTynkoB, To4ek 0T6opa Npobbl, KOPOOOK COEANHNUTENbHbLIX U AP.) AOK-
HO 6bITb NMPeACTaB/IEHO HA CXeMe BMECTe C MaplipyTamu NPoKAaaku U gnvHamu Bcex kabeneii, NnpoBoaoB
1 NPOo600TOOPHLIX NMNHWIA. HE06X0ANMO TakKe BKIHOUUTb B KOMMIEKT CXEMbI KOPOGOK COEAMHUTENbHbIX U pac-
npegennTenbHbIX kabenei.

Oco6eHHO BakHO, YTO6bI NOTPEe6UTENIb BHUMATE/IbHO NPOUMTal PYKOBOACTBO MO MOHTaXY, COCTaB/IEHHOE
N3roTOBUTE/IEM ra30aHa/IMTUYECKOTO 060PYA0BaHNS, Y NOSTHOCTbIO C/leA0Basl NPUBEAEHHBIM B HEM pEKOMeHAa-
umsiM. B KOMMekTe AOKYMEHTALMN Ha CUCTEMY TaKKe CreayeT XpaHuTb 3K3eMNAAP PYKOBOACTBA MO MOHTAXY.

Heo6xoAMMO BHOCUTb MOMNPaBKM B AOKYMEHTALMIO KaxAblii pa3 nocne U3MeHeHWi, Npou3BefeHHbIX
npu MOHTaXe CUCTEMbI.

Mporpamma ucnblTaHWii ra3oaHasIMTUYEcKoli CUCTEMbI — YpPEe3BbIYaHO BadKHbIN (hakTop, BAUSIIOLMIA
Ha ee HafexXHoCTb. ONTMMasibHan akcnayaTauusi cucTeMbl 1 6e30TkasHas pabota MOryT 6biTb AOCTUTHYTHI
TOMbKO 6narofaps CoCTaBEHMIO YETKOM NMporpaMMbl KOMM/IEKCHBIX UCNbITAHWUIA.

Bce Tunbl razoaHaM3aTopoB TPeGYylT Nepuoanyeckoil rpafyvpoBKM MO NOBEPOYHLIM a30BbIM CMe-
cAM. Ecnn ucnonb3yloT AaTUMKW C OfPaHUUYEHHbIM CPOKOM CIYXGbl U (M) YyBCTBUTENbHbIE K OTPaB/IEHUIO
(Hanpumep, TepMokaTanMTUyeckue, 3NeKTpoXMMuyeckne, noynpoBOAHNKOBbLIE), TO TpebyeTca perynspHas
rpaflyMpoBKa rasoaHasiM3aTtopoB WaW. MO KpaiiHeil mepe, npoBepka paboTocnoco6HOCTU. MNepuoguyYHOCTb
npoBefAeHns rpagynpoBKN MOXeT OblTb YCTAHOBMEHA HOPMATMBHLIMU AOKYMEHTaMW HaA30PHbIX OpraHoB.
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B 60/bLUMHCTBE C/lyYaeB pEKOMEHAAaLMM MOXHO NOy4YnTb Yy M3roToBUTENs 060pyAoBaHus. Yactota npoBepok
3aBUCUT OT YCNOBUIA, B KOTOPbIX 3KCNyaTupyeTca 0b6opyaoBaHue, W nyylle BCEro onpeaenseTcsl Ha OCHOBE
crucTeMaTUYECKMX YacTbIX NPOBEPOK C AOKYMEHTUPOBAHMEM pe3y/nbTaToB (KosmyecTBa Tpebyembix NoAcTpo-
ek). MNepnoanyecknin aHann3 NosyYeHHbIX Pe3y/bTaToB MOMOraeT HaliT! ONTMMasibHble WHTEpBasbl Mexay
npoBefeHeM rpagynpoBku NN NPOBEPKU YYBCTBUTENLHOCTU. Ecnn onpeaeneHbl HECKO/TbKO Pas/INYHbIX UH-
TepBasioB. TO c/iefyeT BbibpaTb HAUMEHbLUNI U3 HUX.

a3oaHanMTUYeCKyo CUCTEMY AO/HKEH 4acTo NPOBEPAThH KBAIM(ULMPOBAaHHBIA cneupanuct. MNposepka
[O/MKHA NPOXOAUTL B COOTBETCTBUM C MHCTPYKLUMSIMU U3TOTOBUTENSI U TPeOGOoBaHUSIMU AeliCTBYIOWMX HOpMa-
TUBHbIX ,OKyMEHTOB. CrieyeT NPOBOAMTL BHELLUHMI OCMOTpP BCeX 6/10KOB ra3oaHa/iIMTMYeckoii cucTemsl, Npo-
BEPSTb BCTPOEHHbIE CPeACTBa TECTUPOBaHNS U cpabaTbiBaHWe aBapuitHoi curHanusaunmn. Ocoboe BHUMaHne
cnepyeT yAesiMTb MOUCKY 3arpsi3HEHU (Hanpumep, NblAv UK TPS3KN) U KOHAEHCaUUN BOAbI UMK pacTBopuTe-
neii B Nnpo600TOOPHBIX IMHNUAX Y B MECTax YCTaHOBKM AaTYMKOB.

B xofe akcnnyaTtauuy Nnpob0oT60pHbIE TIMHAN HEOBXO0AMMO NPOBEPATL HA HaNNymMe 3arpsa3HeHnii n yTe-
yek. Camblii MpocToii cnocob NpoBepuTb Ha yTeukn — nogaTb NOBEPOUHYI ra3oBYH CMEChb C MOMOLLbK Npo-
600TO0OPHOrO MeLka Wan ApyruMm nytem, o6ecneymBarolM atMOcqIepHoOe AaB/ieHne B TOUke OTH6opa Npoobbl
(SBAMPEWAETCA NMOJABATL A3 MNMo4 AABEHUVEM!), n nocMOTpeTb, HACKO/ILKO NOJyYeHHble pe3ynbTaThbl
COBMaAalT C pe3y/ibTatamy rpagyupoBKy, NPOBEAEHHOW COrMacHo yka3aHUsM pyKOBOACTBA MO 3KCrayaTauum.

Heobxoaumo cneposaTth ykasaHusaM, NpuBeAEeHHbIM B PYKOBOACTBE N0 3Kcnayatauuu, Ansa Toro, YTobbi:

- Neprvoauyvecky oumiatb (OUIbTPbI, OKHA AATYMKOB U Ap.;

- perynsipHo NOMoMHATL pacxogyeMble MaTepuasibl, HanpymMep, BCrOMOraTe bHbli ra3 A1 HEKOTOPbIX
YCTPOWACTB;

- nopfepxmBaTb paboTocnocobHOCTb CUCTEMBI.

Pe3ynbTathl Bcex NpoBeEpPOK HE06X0AMMO (hMKCMpPOBaTb B 3KCM/TyaTalMOHHON fOKYMEHTALMW Ha cucTe-
My (Hanpumep, B hopmynspe).

9 Mcnonb3oBaHue NMepeHOCHbIX N NepeaBXXHbIX rasoaHa/in3atopoB

9.1 O6wme nonoxXeHns

Kaxablii pa3. Koraa MCnosib3yTcs NepPeHOCHbIe MU NepeaBMXHbIE Ta30aHaIM3aTopbl, OHU BbINO/HA-
0T Te Xe PyHKLMKU no obecneyeHno 6e30MacHOCTH, YTO M CTauMoHapHble cuctemMbl (M. pasgen 8). OgHako
nosb3oBaTeslb NEPEHOCHOro UM NepeaBuXHOro obopyaoBaHnsa He Bcerga obnagaet BCeEMU HEO6XOAMMbIMU
HaBblkaMU.

Bo3HuMKaeT HecKo/IbKO A0NONHUTENBHBIX Mpobsiem, Korga nonb3oBaTesb apeHayeT win 6epeT BO Bpe-
MeHHOe Mo/ib30BaHne MepeHoCHble UK NepeaBuKHbie razoaHannsaTopbl. CoOTBETCTBYOLLME YacTu pasae-
na 6 MoryT MpUMEHATLCA HenpaBuibHO. Monb3oBaTento MOXeT ObiTb HEM3BECTHO, TPEBYETCA N1 NpoBeAeHMe
TEXHUYECKOTO 06CNYXMBaHUS U rpagynpoOBK/, a Takke MPOCTO HE3HAKOM KOHKPETHbIV TUN ra3oaHanmnsartopa,
C KOTOpbIM OH MMeeT Aeno.

[0/MKHOCTHbIE N, Hecylme OTBETCTBEHHOCTb 3a NpaBu/ibHOE MCMOo/b30BaHne NepeHoCHbIX 1 nepe-
[ABWXHbIX rasoaHann3aTopoB, MOryT AeiCTBOBaTbL ABYMsI MYTAMU, a8 UMEHHO:

a) opraHu3oBaTb 06y4eHUe Nonb3oBaTesieil nepes HayasioM UCNoJIb30BaHUS ra3oaHa/IM3aTopoB, O3Ha-
KOMUWTb MX C cogepxaHuem pasgenos 4. 9 n 10 HacTosLero ctaHgapTa, COOTBETCTBYIOLLEN YacTu pasgena 5
NN NpuaoxeHusa A. a Takke obecneynTb 4OCTYN NOb30BaTeNs K PYKOBOACTBaM MO 3KCnayaTauum KOHKpeT-
HOro razoaHasIMTMYecKoro 060py0BaHNS;

b) NpuaepXmnBaTbCad MUHUMASIMCTCKOrO Noaxoda, onvcaHHoro B 9.3.9 kak «Cuntan nokasaHus n 6erms»
(«read and run»), nocne o06y4yeHWss ocHOBamM pPabOTbl C KOHKPETHbIM ra3oaHasim3aTopoM U O3HaKOMEeHUs
€ Mepamu 6e30nacHOCTH, KacarLlMMUCA KOHKPETHOrO C/y4Yas MCNosib30BaHUS razoaHanm3atopa U BO3MOX-
HOrO Ha/IMuMS TOKCUMYHBIX BelwecTB. [py TakoM noaxoae NpoBepKy paboTocnoco6HOCTU, rpasynpoBKN 1 ApY-
rme onepauun BbINOJSIHAET He caM MNoJb30BaTeslb, a Apyrue cneunanuncTbl.

PasfinyHble TUNbl NePEeHOCHbIX U NepeaBMXHbIX ra30aHaIM3aToOPOB MOXHO MPUMEHATL Pa3HbIMKU CNOCO-
6amMy B 3aBUCUMOCTM OT OCOBGEHHOCTEN KOHCTPYKLUM U TEXHUUYECKUX XapaKTepUCTUK KOHKPETHOro npuéopa.
BaXHO TO. YTO MX HeNb3A NPUMEHATb 6e3 AOMOSTHUTE IbHLIX Mep NMPeA0CTOPOXHOCTY U 06y4YeHUss Nosb3oBa-
TeNns. Korga TOYHO U3BECTHO, YTO MPUCYTCTBYIOT 3HAUUTE/IbHbIE KOHLEHTpaLmMu rasa, 0CoO6eHHO ecnu BbiGpaH
BapuaHT AeicTBuin b) — «Cuntan nokasaHus u 6ern». Heobxoanmble Mepbl 419 yAaNeHNUs rasa Jo/KHbl ObITb
K 3TOMY MOMEHTY YXX€ MPUHATLI.

MMpumMmeyaHne — ECTb HECKO/IbKO NPUMEPOB UCMNONb30BAHUA ra3oaHaIM3aTopos B cpefie C MOCTOAHHbLIM Mpu-
CyTCTBMEM ra3oB, Hanpumep, B YrojibHbIX LWaxTax. /18 ucnonb3oBaHMA razoaHanmM3aTopoB B TakuMx cpegax TpebyeTcs
cneunanbHoe o6yquV|e nepcoHana.
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He6onblune, HOCMMbIE Fra3oaHaM3aTopbl MOXHO UCNO/b30BaTL A1 06HAPYXEHNS yTeYek NN UHCMEK-
LMOHHOTO KOHTPO/NSA, B TO BpeMs Kak 6onblume no rabapuTaM NepeHOoCHble rasoaHasm3aTopbl, HEKOTOPble
CO CBETOBOW 1 (MNM) 3BYKOBOW aBapuiiHOWN curHanmsalmeid, MOXHO MCNob30BaTh 415 MHOTMX Lesneid, BK/Io-
Yyasi o6HapyXeHune yTeuek, NMHCMNEKLMOHHbIA KOHTPO/Ib U KOHTPO/Ib BO3Ayxa pabouyeii 30HbI, B 3aBUCMMOCTM
OT KOHKPETHbIX HYX[, No/b30BaTens.

MepefBuXHbIE ra3oaHanM3aTopbl npejHasHauyeHbl A1 BPEMEHHOrO KOHTPONA BO3gyxa paboueld
30HbI, KOrAa CylecTByeT BEPOSTHOCTb CKOMEHWS MOTEHLMa/IbHO B3pPbIBOOMACHBIX CMecell rasa unu napa,
Hanpumep, BO BpPeMmsi MOrpy3ky WU pasrpyskyM LUCTEPH AN1A NMEepeBO3KU TOMAMBA UM XUMUYECKUX BELLECTB
WM Npu NpoBeAeHUN OrHeBbIX paboT (B CBSA3W C TEXHUYECKMM 06CNyXMBaHMEM 06GOPyAOBaHUA) BO B3PbIBO-
onacHbIX 30Hax. MepeaBuXHble razoaHann3aTopbl He NpeAHasHauveHbl A1 NepeHoca B pykax B TOYeHue Anu-
TeNbHOr0 BPEMEHU, a CnyxaT A/ UCNOMb30BaHUS HA OAHOM MecTe B TeYeHUEe HECKO/bKMX YacoB 1 6osnee.

MepeHOCHbIE N NEPESBMXHLIE ra30aHaIM3aTopbl NPW 3KCNyaTauum NoABEPraoTCs LNMPOKOMY CNEKTPY
KIMMaTNYECKUX U MexaH4Yecknx Bo3AeincTauid. Monb3oBateb Ao/mkeH obpaliaTe 0co60e BHUMaHWe Ha hak-
TUYeckme BO3AeNCTBUS, KOTOPLIM NOABEPralTCA razoaHann3aTopbl, YTO6b! pPelnTh, YTO OHU NMPUCNOCO6G/IEHbI
K TakuM BO34ENCTBUAM, UM 3alUTUTL OT HUX. DTO OTHOCUTCA He TOJSIbKO K paGoTe C razoaHasmsatopami,
HO ¥ K nepepbiBaM B paboTe C HUMW, HaNpUMep, MexXaHudeckve yfapbl W TPACKa, KOTOPbIM MoABepratTcs
razoaHanmns3aTopbl Npy NepeBO3ke, WU CUMbHBIA HarpeB raszoaHanM3arTopa, /ieXallero Ha nosike 3a 3afHuM
CUAeHbEM aBTOMOGUA, NPUNAPKOBAHHOTO Ha COJHLE.

PerynspHble NpoBepku paboTOCMOCOGHOCTM rasoaHaIM3aTopoB TOPHOYMX a30B — BaXHbIV dhakTop,
B/IVSIIOWMIA HA UX HAAEXHOCTb. Hawnydwine akcniyaTauuoHHble nokasatenun u 6e30TkasHas pabota MoryT
6bITb AOCTUTHYTHI TOSIbKO Gnarofaps COCTaB/EHWUIO YETKOW NporpaMmbl NPOBEPOK 060pyoBaHus. YacTtoTa
NPOBEPOK 3aBNCUT OT BO3MOXHOIO NPUCYTCTBUA B aHAIM3NPYyEMOIi Cpefe KaTaIMTUYecknx S40B 1 cTapeHus,
XapakTepHOoro A1 NPUMEHSIEMOro Tuna AaTYuKoB (CM. nNpunoxeHue A), 1 MOXeT ObITb onpeAesieHa Ha OCHO-
Be OMbITa 3KCn/yaTalmy KOHKPETHOro rasoaHannsaTopa.

9.2 MopsifoK NpoBeAEHNS NEPBUYHOI U NepuoanYeckoli NPoOBepPKN NEPEHOCHbIX
1 nepeABUXHbIX ra3oaHanM3aTopos

9.2.1 O6wwme NonoxeHus

MocKonbKy nMepeHoCHble 1 NepeaBWKHbIE razoaHannsaTopbl 06bIYHO MCNOMb3YT BPEMS OT BPEMEHW,
nepBuYHbIE M NEPUOAUYECKME NPOBEPKN KpaliHe BaXHbl, YTOObl MPOBEpPUTbL FOTOBHOCTb razoaHaiusaTopa
K ncnonb3oBaHuio. CrnedyeT pas3nnyatb KOHTPO/b paboToCnoCO6HOCTW, NMPOBOAUMBIA B NOMEBbIX YCNOBUAX
(npoBepka 4YyBCTBUTENBHOCTK), KOrAa NOMb30BaTe b HE JO/HKEH HUYEro HacTpamBaTb, U NEPUOAMNYECKYIO rpa-
[YVPOBKY. KOr4a MOXHO NPOU3BOANTL HACTPOIiKY, XOTS U B TOM. U B pYrOM C/ly4aB UCNO/b3YHT CXOAHOE 060-
pygoBaHue. MNpu nepuoanyeckoli rpagynpoBke OTBETCTBEHHOCTb NOMb3oBaTens Bbiwe. Heob6xoanmo B TOY-
HOCTW cnefoBaTb MHCTPYKLMAM M3TOTOBUTENS NPY NPOBEAEHNIN NPOBEPKM YyBCTBUTENBHOCTU U FpagynpoBKH.

[nsa obecneyeHns 6e30nacHoO 1 HagexXHol paboTbl razoaHan3aTopoB Nepuoagnyeckn cregyet npoBo-
OWTb rpafyvpoBKy, BHELIHW OCMOTP 1 TeXHWYeckoe obCnyxuBaHne cmnamm KsanmduumpoBaHHbIX crneuva-
nnMcToB. 3Tn paboTbl MOryT ObITh BbINO/IHEHbI NO/Ib30BATENIEM, M3TOTOBUTENEM ra3oaHann3aTtopoB Uu Ha Ao-
rOBOPHOW OCHOBE MHXEHEePOM Mo 06CNYXUBAHUIO.

9.2.2 OcmMoTp 1 NpoBepka paboTocnocobHOCTH (NpoBEpPKa YyBCTBUTENBHOCTH)

OcMoTp rasoaHasm3artopa v NMpoBepka ero paboTocnoco6HOCTM npeAHasHauveHbl 4719 NOATBEPXKAEHNA
paboTocnoco6HoCTK rasoaHanu3aropa. PekomeHayeTcs, 4Tobbl OCMOTPbLI Y NPOBEPKM MPOBOAW/ MepcoHarl,
KOTOpbIA ByaeT 1 fganslue paboTaTe Ha 3TUX razoaHanu3aropax, a Takke HacToATe/lbHO PEKOMEHAyeTCs, YTo-
6bl MX MPOBOAUAN KaX[blli leHb, 0OCOOEHHO eC/in B COCTaB ra3oaHan3aTopoB BXOAAT TepMoKaTaintTuieckme,
3N1EKTPOXNMUYECKME WU NOSYNPOBOAHNKOBbLIE AATUMKM W ra3oaHann3aTopbl IKCNAyaTUpyrTCsa B TSXENbIX
YCNOBUSX.

MpumeyvyaHunn

1 PyKkoBOACTBO N0 3KCMN/yaTaLuy NepeHoCHbIX ra3oaHanM3aTtopoB, COOTBETCTBYOW KX Tpe6oBaHnam /EC 60079-29-1
[lO/XHO cofiepxaTb METOANKY eXefHeBHOI NpoBepkyn paboTocnoco6HOCTN 060pyA0BaHMSA MO ra3oBbIM CMecsiM nepej nc-
no/sib30BaHVeM. YTO Or0BOPEHO B 4.4 HACTOALLEro ctaHaapTa.

2 B 0co60 0TBETCTBEHHbIX C/lyyasx, korga paspelleHue Ha paboTy BblgaeTcs nocae npoBepkn paboTtocnocob6HOCTN
obopyfoBaHMA MO rasoBbiM CMeCsiM, pekoMeHAyeTcs, 4To6bl N0 OKOHYaHUK paboTbl Takke Gbina nposefeHa Nposepka
YyBCTBUTE/IbHOCTHU, & pe3ysibTaTbl 06enx NPoBEPOK Obl/IN 3aHECEHBI B 3KCMyaTaLMOHHYI0 JOKYMeHTauuno (dhbopmynsp).

B npocTeiiwem cnyyae npoBepka MOXeT ObiTb NPOBeAeHA B Takoi NocnefoBaTesibHOCTU:
1) npoBepka HanpsHKeHWUs akKkyMynAaTOPHON 6atapen v (M) COCTOSHUA GaTapeu:
2) nposepka BpeMeHU Nporpesa;
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3) nMpoBepka OTCYTCTBMS yTeyeKk B MPOHGOOTOOPHON NMHMM N COOTBETCTBUS CO34aBaeMOro pacxoja
015 ra30aHann3aTopoB C NPUHYAUTE TbHbIM OTO60POM MpPOobI;

4) npoBepka HyneBbIX NMOKa3aHWii Ha YUCTOM BO3Ayxe (CM. NMpUMeYaHne HUXeE);

5) npoBepka YyBCTBUTE/IbHOCTH.

MocnegHve ABe NPOBEPKN MOXHO BbINOHUTL CreAyLWUM 06pa3om.

MomMecTuTb razoaHanM3aTop WM BbIHOCHOW AaTyvK, UM npo6ooTOOPHY NUHMIO B cpedy, CBOOOAHYIO
OT roprumMx rasos, nNpokayarb Npo6y B AOCTATOYHOM KOMMYECTBE, YTOObI MPOAYTb NPOBGOOTOOPHYI0 NMHUIO
(ToNbKO ANS razoaHann3aTtopoB C NPUHYAUTENbHBIM OT60POM Npobbl). Ecnn oTMevyaeTcs 3HauMTeNbHOe OT-
K/IOHEHWe NokasaHuii oT Hy/na (CM. NpyMMeYyaHne), To Heo6xoAMMO NPOBECTV rPpagyMpoBKY razoaHasmsaTopa
(cm. 9.2.3). B HekoTOpbIX razoaHanusaTopax VMEeTCA pexvuM aBTOMaTU4YeCKON NPOBEPKW HyseBbIX Nokasa-
HWIA. B KOTOPOM aBTOMATUYECKM NPOUCXOAUT HACTPOMKa HyNs.

MprnmeyaHne — HecMoTpsa Ha TO. YTO B YNCTOM BO3JyXe roployne rasbl MpakTM4yeckn oTCyTCTBYIOT, U. cnefo-
BaTe/IbHO. AATUMK FOPIOYNX Fa30B BblAACT HYNEBOW CUrHa, CUrHasbl OT APYTrUMX A4AaT4YMKOB, KOTOpPble MOTYT NPUCYTCTBOBATb
B TOM Xe razoaHanunsatope, Heobs3aTtenbHO 6yayT HyneBbiMuW. [TokasaHusa gaTumka KMC/Iopoja B YUNCTOM Bo3gyxe OyayT
paBHbl 20.8 06beMHOI fonu % munn 20.9 %. B aTtMocthepHOM Bo3ayxe cofepxaHue guokcupa yrnepoga CO02 npmubnu-
3UTeNbHO paBHO 360 MNH"1 (60/blIe Ha CUIbHO 3aCTPOEHHbLIX TEPPUTOPUAX), NOKasaHWA rasoaHanusartopa COr Ha art-
MocchepHoM Bo3ayxe noatomy 6yayt 0.03 % unu 0.04 o6beMHoW gonn %. Takke Ha 3aCTPOEHHbLIX TEPPUTOPUAX MOTYT
HabngaTbca o6HapyxvBaemble konumyectsa CO.

UyBCTBMTENBHOCTb razoaHann3aTopoB criedyeT MPOBEPSTb C MOMOLLbIO KOMMIEKTa ANA rpasyvpoBKy,
pekoMeHA0BaHHOr0 U3roToBUTENEM ¥ BK/IKOYatoLero 6anioH ¢ ra3oBoii CMeCbio U3BECTHOIO COCTaBa, K KOM-
NMOHEHTaM KOTOPOI YyBCTBUTE/bHbI BCE AATUUKN, BXOAsALME B Npnbop. Mosb3oBaTesib AO/IKEH 3HATb UK ero
[OJDKHBI MPOMHCTPYKTMPOBATh, Kakne nokasaHus JO/HKEH BblAaTb rasoaHannsaTop npu nojave ras3oBoii cme-
cu. Ecnn nokasaHusi razoaHanmsaTopa oT/imyatoTcs 6onee yem Ha + 10 % OT NacnopTHbIX 3HAYEHWI coaepxa-
HUA onpefensieMbiX KOMNOHEHTOB B 6asl/IoHe, HEOOXOAUMO MPOBECTU €r0 rPafyupPOoBKY.

MpumevaHnnsa

1 AnsA rasoaHann3aTtopoB C TepMoKaTanuTUYecKMMU faTyvkamu o6beMHasi [A0NA KMciopoa B rasoBoii cMecu
[oMmKHa 6bITb He MeHee 10 %.

2 Takume XMMUYEeCKU aKkTUBHbIE rasbl, kak Top, X/0PUCTbIi BOAOPOA WM O30H, HE MOTYT GbiTb MPUrOTOB/IEHbI
B 6annoHax nog gasneHveMm. B aTom cnyyae Heo6Xo4MMO NOMYUYNTb PEKOMEHAALMN U3roToBUTENSA O BO3MOXHOCTU UC-
nosb30BaHUs ANA NPoBepkM paboTocnoCco6HOCTY ra3a — 3KBMBAsIEHTA.

[ina rasoaHanM3aTopoB, He MMEeKLUX OTCHETHOrO YCTPOCTBA M NpeAHa3HauYeHHbIX TOMIbKO ANS CUrHa-
nv3auun. cofepxaHune onpefensieMoro KOMNOHeHTa B MOBEPOYHON ra3oBOW CMecu ANA NPOBEPKW YyBCTBU-
TENbHOCTUN J0/MKHO 6bITb Ha 5 % HKIMP Bbilwe HanbonbLiero us noporos aBapuiiHoi curHanmsaummn. Bo Bpems
NPOBEPKM AO/MKHbI cpaboTaTb BCe aBapuiiHbie CUrHasbl, B MPOTUBHOM Cllyvyae Heo6x0AMMOo NPOBECTUN rpagy-
MPOBKY rasoaHasnusaTopa (cm. 9.2.3).

9.2.3 TlnaHoBble NPOBEPKU U rPafyNPOBKU

Heobxoaumo perynsipHo NpoBOAWUTbL PafyMpOBKY MEPEHOCHbLIX U NepefBUKHbIX rasoaHann3aTopos,
NS Yero Heo6xoAMMbI crneumanbHbli Lex (nabopatopurs) U kBannuULMpoBaHHbI NnepcoHan. icnonb3yemble
pefiko razoaHanm3aTopbl Takke Heob6XxoAMMO noAsepraTb perynspHoOMy OCMOTPY Y rpagyvpoBKe, YTO6bI B Cy-
Yae Heo6X0AMMOCTU UMW MOXHO 6bl/I0 HEMEIEHHO BOCMOMNb30BaThCA. DTN paboTbl NPOBOAATCA B COOTBET-
CTBUW C MHCTPYKLMSIMU U3rOTOBUTENS W. KaK NPaBuio, BKIOYaOT B cebsa cnegyoLne atanbl:

a) ycTaHOBKa MeXaHW4YeCcKOro Hyssi aHasIoroBbiX M3MepPUTEsbHbIX NPU60pPOB;

b) NpoBepka KpenneHns 3neKTpuyecknx kabenen (BbIHOCHOTO AaTunka, NUTaHWs v T.4.):

C) npoBepka BPEMEeHW MporpeBa;

d) npoBepka OTCYyTCTBMA yTeuyek B MPOOOOTOGOPHON NUHUM U COOTBETCTBUS CO34aBaeMoro pacxoga
ANns o6opyaoBaHna ¢ NPUHYAUTENbHBIM 0T60POM MPO6bI;

e) npoBepka 3arpA3HeHHOCTV OrHenperpaguTenei n oTCyTCTBUS UX 3aKyMnOpPKW;

f) npoBepka HanpsKeHWs akkyMynaTOpHOI 6atapeun u (M1n) ee COCTOAHMSA, NPoBeAeHNe HEOBXOANMbIX
pernaMeHTHbIX paboT un 3aMeHa akkyMynsTopHoi 6aTapeu;

[1) BbINOMIHEHME BCTPOEHHbIX TECTOB MCNPaBHOCTM 060pPYA0BaHUS.

h) npoBepka Lenei aBapuitHOl cUrHanM3aumm;

i) rpagyvpoBka, COCTOSILLAA W3 KOPPEKTMPOBKM HYNEBbIX MOKa3aHWi Mpy mojadve 4YMCTOro BO3Ayxa
N KOPPEKTUPOBKM YyBCTBUTENILHOCTYW NPK Nogaye NOBEPOYHON ra3oBOil CMecH, KOTOPYH MOXHO NPOBECTK Ce-
OyloLwnm 06pasom:

MoMecTuTb razoaHasmM3aTop WM BbIHOCHOW AaTyuK, UM npo60oTOHOPHY NUHUIO B cpedy, CBOGOAHYO
OT roproYMX rasoB, npokayatb Npoby B AOCTATOYHOM KO/MMYecTBe, 4YTOObl NPOAYTb NPO6GOOTOOPHYIO NMHUIO
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(Tonbko ANS razoaHann3aTopoB C NPUHYAUTENBHONM Nogavei npobbl). Ecnn oTMevaeTcs 3HauMTeNIbHOE OTK/10-
HeHWe NokasaHui oT Hyns (cM. 9.2.2). TO 3TU NoKa3aHWs LO/KHbI GbITb 3apPEerncTpMpoBaHbl, NOC/E YEro He-
06X04UMO OTKOPPEKTMPOBATh Hy/IeBblE NMoKasaHus. B HeKOTopbIX Mpubopax UMeeTCs PEXMM aBTOMAaTUYECKO
NPOBEpPKM HYJIeBbIX MOKa3aHWi, B KOTOPOM aBTOMaTUYeCK/N MPOUCXOANT X KOPPEKTMPOBKA.
UyBCTBUTE/IbHOCTL ra30aHasim3aTopoB cnefyeT NpoBeEPsSTb C NMOMOLLLI0 KOMMeKTa AN rpagyupoBku,
pEKOMEH0BaHHOIO M3rOTOBUTENIEM U BK/IHOYAKLLEro 6anioH ¢ NOBEPOYHOI ra3oBoli CMECbH), K KOMMOHEHTaM
KOTOPOW 4yBCTBWUTENbHbI BCE AATUUKM, BXOAAWME B Npmbop. KOHLEHTpauuio roproyero rasa B MNOBEPOYHOWA
rasoBoii cMecu criegyeT BbloupaTb Takold, 4To6bl Noka3aHWs rasoaHasmM3atopa coctaBnsim 25 % — 75 %
BEpXHEro npefena AnanasoHa U3MEpEeHW, ecn N3roTOBUTENEM He yKasaHbl Apyrue 3HadeHuns. Ecnu noka-
3aHMs razoaHanMsaropa OT/IM4YalTCa OT AeliCTBUTENIbHOIO 3HAYEHUS KOHLeHTpaLm onpeaensiemMoro Komno-
HeHTa (ykasaHa B nacrnopTe Ha NMOBEpPOYHYI0 rasoByl0 CMeECb), TO crefyeT 3anucatb 3T nokasaHus, a 3atem
NPOBECTU KOPPEKTUPOBKY YYBCTBMTE/IbHOCTU. B HEKOTOPLIX Nprbopax umMmeeTcss aBToMaTnyeckas noacTpoiika
YyBCTBUTENBHOCTH, KOTOpas nNpaBu/IbHO paboTaeT TO/IbKO Npu nojadve onpeAesieHHON ra3oBoi cMecu.

MpumevyaHunn

1 AnA ra3oaHann3aTopoB C TepMOKaTa/MIMYBCKUMKU AaTymMKaMy NOBEPOYHAA ra3oBasi CMech [0/HKHA CofepXaTb
06beMHyt0 010 Kncnopoga He meHee 10 %. B cocTaB NOBEPOYHbIX ra3oBblX CMeCei AN COBPEMEHHbIX MHOrOKOMMO-
HEHTHbIX ra3oaHasim3aTopoB MOXHO BK/IOYaTb, KPOME KUCMI0POAA, HEKOTOPbIE TOKCUYHbIE rasbl AN 06ecrnevyeHnss ofgHO-
BPEMEHHOI rpajlyupoBKu YyBCTBUTE/IbHOCTW BCEX KaHa/NI0B U3MepeHusi ra3oaHanunsaropa.

2 lNoBepoyHble ra3oBble CMECU, cofepxallyne Takme XMMUYeCcKn akTUBHble BellecTBa, kak Top, X/1I0PUCTbIA BO-
[0poJ, WK 030H, He MOTYT 6bITb NPUTOTOBMEHbI B 6annoHax NoA AaBfeHnem 415 NPOBEPKN YyBCTBUTENLHOCTW Ha Me-
cTe akcniyataunu. B aTom cnyvyae Heo6X04MMO MONYUYUTb PeKOMEeHAaUNY N3roToBUTENS O BO3MOXHOCTM NCMOMb30BaHNSA
AN NpoBepkn paboTocnocobHOCTH rasa — 3KBUBasIEHTA.

[nsa razoaHanM3aTopoB, He UMEIOLLMX OTCYETHOIO YCTPOCTBA M NpefHa3HauYeHHbIX TOIbKO 415 CUTHa-
nm3auun. 06beMHan [oNs onpefenseMoro KOMNOHeHTa B ra3oBOi cMecy A1 NPOBEpKy YyBCTBUTETLHOCTU
[omkHa 6bITb Ha 5 % HKIP Bbiwe Hanbosbwero 13 NnoporoB aBapuitHon curHannsauun. Bo Bpems npoBepku
[OMKHbI cpaboTaTb BCE aBapuiiHbie CUrHasbl, B NPOTVBHOM C/llyyae HEOGXOAMMO NPOBECTW rpajyvnpoBKy ra-
30aHanusaropa.

OTyeTbl O NpPoOBepKax YyBCTBUTENbHOCTA MOTYT ObITb MCMOMb30BaHbl 418 aHannsa [0/T0OBPEMEHHON
CTabunbHOCTY NoKa3aHWil ra3oaHanM3aTopos B LeNsxX onpeAeseHns onTMMasnibHOW YacToTbl NPOBEAEHNS rpa-
[yVpOBOK.

9.2.4 TexHuueckoe 06CnyxvBaHne 1 nepuoanyeckas rpagynpoBka

PaboTy No TeXHWYEeCKOMy O6CAYXMBAHUIO MOXET NPOBOAUTL TOMbKO KBa/IMPULMPOBaHHbIA nepcoHan,
npoweawnii oby4yeHne no 1Cnosb3oBaHNo, TEXHUYECKOMY 0OC/YXMBAHUIO U PEMOHTY ra3oaHann3aTopoB ro-
prounx rasoB. Ecnu akcnnyaTupyloLeli opraHusaummn gns npoBepkn TEXHUYECKOTO COCTOSHWUA U NpoBeAeHust
TEXHNYECKOro 06CNyXMBaHNA B COOTBETCTBUM C PEKOMEHAALMAMMN U3TOTOBUTENSA HEA0CTATOUYHO KOHTPO/IbHO-U3-
MepuTensHoro 060pyAoBaHns 1 (Mnm) KeannuLMpoBaHHOro NepcoHana, To A1 NPoBeAEeHNS YKa3aHHbIX paboT
cnepyeTt nepefarb razoaHannTuyeckoe 060pyAoBaHne U3roToBUTESIO WU B CTOPOHHIOK OpraHn3aLuuio aas npo-
Be/leHnsi KBaIMVLMPOBAHHOIO peMoHTa. B ciyyae peMoHTa cepTUnLMpoBaHHOro B3pbIBO3aLLMLLEHHOIO 060-
pyLi0BaHNsA HEO6X0AMMO NPOKOHCYIbTUPOBATLCA Y M3rOTOBUTENS OTHOCUTE/IbHO 3anacHbIX YacTei.

MepeHoCHbIE U NepeBUXHbIE ra3oaHaM3aTopbl HE06X0ANMO LieNIMKOM MepemMeLlatb BO B3pblBO6e30-
nacHyto 30HY A4/19 NPOBEAEHNS OCMOTPa M TEXHUYECKOr0 06CTyXUBAHUS.

Mocne ycTpaHeHust HencnpaBHOCTEN (PEMOHTA MM 3aMeHbl 3anacHbIX YacTel B CTPOroM COOTBETCTBUM
C yKa3aHusAMU M3roToBUTENS) CriefyeT NPOBECTN TEXHUYECKOE 06CyXBaHNE 1 rpagyypoBKy.

HewncnpaBHble 6/10kn cnepgyerT:

- BO3BpaLliaTb U3rOTOBUTENIO;

- BO3BpaLaTb 419 PeMOHTa B @aBTOPU30BaHHbI CEPBUCHbIN LLEEHTP U3roTOBUTENS;

- PeMOHTVpPOBAaTb B CNeLuasbHOM Lexe, OpraHN30BaHHOM NoTpebutenem Ans TeXHUYECKOro 06Cnyxu-
BaHWS rasoaHannTmyeckoro obopyaoBaHus.

HeobxoanMo [O0KyMEHTUPOBAaTb OTYETbI O TEXHUYECKOM OBCTY)XMBaHUU U rpafyvipoBKe.

9.3 PykoBOACTBO MO NPUMEHEHUIO NEPEHOCHbIX U NepeABUXHbIX rasoaHann3aTtopos

9.3.1 3nekTpuyeckas 6e30NacHOCTb BO B3pbIBOONACHbLIX cpefax

MepeHoCHbIE U NepeABUXHbIE razoaHann3aTopbl JO/KHbI UMETb YPOBEHb W BUf, B3PblBO3aLUTbI, CO-
OTBETCTBYIOLLMIA Kaccy B3pbIBOONACHON 30HbI, B KOTOPOI NaaHupyeTcs ux npumeHeHue. Bo Bpems ucnosb-
30BaHMA NMepeHOoCHbIe N NepeaBMKHbie razoaHaM3aTtopbl Hesb3s nepemellarb U3 30Hbl C MEeHbLUUM PUCKOM
B 30HY C 6OMbLIMM PUCKOM, €CNN TOSIbKO OHW He 3alluLleHbl AO/MKHBIM 06pa3oM AN NPUMEHeHUs B Takoi
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30He. K Tomy e rpynna rasoaHannsaTopa v ero TemnepartypHblii Knacc A0/HKHbl COOTBETCTBOBaTbL BCEM rasam
1 napam, A1 KOHTPOJIS KOTOPbIX €ro MOXHO npumeHaTb (cm. IEC 60079-20-1).

9.3.2 be3onacHoCTb TEXHNUYECKOro nepcoHana

Mepen Havyanom paboTbl BO B3pbIBOONACHOWN 30HE HEO6XOAMMO CheunasbHO NPOBEPUTb CoAepXKaHue
TOKCUYHbIX BELLECTB B BO3AYXE M NPUYMHbI BO3MOXHOrO HeJocTaTka Kuciopoga B NpuUCyTCTBUM nnLa, OTBET-
CTBEHHOrO 3a 6e30MacHOCTb NPOBeAeHNs paboT, 0COGEHHO ecnn peyb UaeT 06 orpaHNYeHHOM MPOCTPaHCTBE
(cm. Take pasgen 4).

HepocTaTok kucnopoga MoXeT 6biTb Bbi3BaH NPUCYTCTBUEM B BO3[YyXe TOKCUYHbIX BELLECTB B ONACHbIX
KOHLEeHTpaumsXx.

HekoTopble roptouve rasbl (Hanpumep, aMMuak, CepoBOLOPOA) M MOYTM BCe Mapbl TOKCUYHbI U Aaxe
CMepTesIbHO OnacHbl MpU 06BbEMHOM COAEPXKaHUW, He MpeBbIWALLLEM HeCKobKMX npoueHToB HKIMP.

Ecnu razoaHannsaTopbl roproymx rasos AONOMHUTENIbHO OCHALLEHbI BbICOKOUYYBCTBUTE/IbHBIMU faTuu-
KaMy Ha onpefefieHHble TOKCUYHble rasbl, criegyeT NoHMMaTb, YTO 3TU AaTUYMKU OObIYHO HEYYBCTBUTE/IbHbI
K APYrMM TOKCUYHbIM BeLLeCcTBaM.

[a3oaHanm3aTopbl camu No cebe He ABATCA 4OCTATOUYHOM 3aLUTON OT TOKCUYHBIX BELLLECTB, KOTOPbIE
MOTyT NpUCYTCTBOBAaTb B BO3Ayxe paboueii 30HbI. [pu onpegeneHHbIX 06CTOATENBCTBAX MOTYT NOHAA06UTLCS
npoTuBoras v (Unu) gpyrve yctpolicTea.

HeobxoanMo BK/IOUYUTL razoaHanmM3aTop, nporpeTb 1 NPOBEPUTL €ro NokasaHWsa Ha YNCTOM Bo3ayxe (CMm.
9.2.2) B 6e30MacHOli 30He, HO N0 BO3MOXHOCTU, B TEX XE€ YC/IOBUSAX OKpYyXalLiei cpedbl, YTO U BO B3pbIBO-
onacHoi. BO3ayX B KOTOPOI HEOOXOAMMO KOHTPONMPOBATh.

Mpu BXOAe BO B3pbIBOOMNACHYHO 30HY NOMb30BaTeslb AO/HKEH YacTO CMOTPETh Ha NokasaHus razoaHanu-
3aTopa, Tak Kak OH MOXeT BOWTW B 30HY, KOrja onacHasi cutyauusi yxxe BO3HMKNA.

9.3.3 M3mepeHns B 0HOW ToUke U 0TH6OP NPo6bI

Moka3aHus rasoaHanmsatopa 6yayT OelCTBUTENbHbl TOMbKO AN TOrO MecTa, rAe OH PacrofIOXKeH,
UK AN TOYKM B Havasne NPo600T6OPHON NMHUK, eCM UCNOML3YETCA NTMHUSA oT60pa Npobbl. B3pbiBoonacHast
cpefia MOXeT chopMmnpoBaThLCH B HECKOSIbKUX MeTpax OT TOUKM B3ATUA Npobbl. CnefosaTesibHO, HEOBX0AMMO
cAenatb HeCKOJIbKO M3MEPEHUIA NN B3ATb HECKOJTbKO NMPO6 rasa co BCeX CTOPOH M1aHUMPYeMOii paboyeli 30HbI,
4TOObI YIOCTOBEPUTLCSA, UTO B paboueii 30He He NPUCYTCTBYIOT CKOMJIEHWS B3PbIBOONACHOrO rasa wiv napa.

Ecnu cyliecTByeT BEPOATHOCTb NPUCYTCTBUSA MapoB, TO PEKOMEHAYETCA cAeniaTb HECKOIbKO M3MepeHuii
Ha BbICOTE HECKOJIbKO MUIIMMETPOB OT M0/1a, BK/0Yas BCe pacrnosiokeHHble No6m3ocTy yray6neHns, ncnonb-
3ysl pa3aBMKHON NPO600TOOPHLIM 30HA UK. NPU HEOBXOAMMOCTM, NPOBOOTOOPHYO NNHMIO. Takne n3MepeHnst
NMOMOTYT BbISIBUTb HEGO/IbLLYIO NMPOGAEMY (HanpuMep, HE3HAYUTENBbHYHO YTEUKY XWUAKOCTU) Ha paHHel cTaguun.

MpumeuvaHune — CnegyeT NCNO/b30BaTb TO/IbKO PEKOMEHAOBaHHbIE N3rOTOBUTENEM NPO60OTOOPHBIB IMHNMN
(cM. NpvMeYaHns OTHOCUTENbHO aAcopOLMM 1 XUMUYECKNX peakunii B 8.4).

AHanornyHo, ecnu cyLlecTByeT BEPOATHOCTb MPUCYTCTBUS NETrK1X rasos Wan napos (Hanpumep, BoAO-
poja. MeTaHa, aMMuaka), TO pekoMeHAyeTCcs B3ATb HECKONbKO Npo6 BO3/1e NOTo/kKa UK. No KpaiiHel mepe,
TaK BbICOKO, HACKOJIbKO 3TO MPaKTUYeCKN BO3MOXHO.

Moka3aHusa rasoaHanmsaTopa AelCcTBUTE IbHbI TOMIbKO HAa TOT MOMEHT, KOrAa OHW cuuTaHbl. O6CTaHOB-
Ka MOCTOSIHHO M3MeHseTcsl. PekomeHAyeTca 4acTo perncTpMpoBaTh NokasaHus rasoaHanmsaTopa, 0CoO6eHHO
€C/In MOTyT NPUCYTCTBOBATL XWUAKOCTU N OTMEYaeTCA MOoBblLEHWE TeMneparypbl.

Mpo600TOOPHbLIN 30HA, fOMKEH ObITb M3rOTOB/EH U3 3/1€KTPOM30NALMOHHOTO MaTepuana, U 30H4, U npo-
600TOOPHAA /IMHNA AO/MKHbI ObITb CyXVMU, €C/N CyLLeCTBYyeT BEPOATHOCTb KOHTaKTa ¢ 060pyAoBaHueM, nog-
K/IOYEHHbIM K CETU NepeMeHHOro Toka.

9.3.4 OT60p NPO6 HaJ NOBEPXHOCTLIO XMUAKOCTU

Mpun B3ATUM NPO6LI Napa Haj NOBEPXHOCTLIO XUAKOCTU cnefyeT n3beratb KOHTakTa NpPo600T6OPHON
NINHUN NN JaTyumka C XXUAKOCTLIO, MNOCKO/IbKY OHa MOXEeT MepekpbiTb AOCTYM rasa K rasoaHasivsatopy, no-
BpeAnTb ycTpolicTBa oT6opa npobbl AN faTuuk Uam NpUBECTM K OLUMOOYHBIM NOKasaHWAM rasoaHaamsaropa.
[na npepoTBpalleHns nonagaHus BoAbl B faTUMK CefyeT Ucnosb3oBaTtb rmapoo6HbIil (unbTp Unm Spyroi,
JaroLwmnii ToT xe addekT. MpumeHeHne NPo600TOEOPHOro 30HAa C 60KOBLIM BXOAHbLIM OTBEPCTUEM U MPOYHbLIM
HaKOHeYHNKOM NpefoTBpaTUT BTArMBAHNE XUAKOCTW B NPO6GOOTOOPHYIO NIMHNUIO.

Ecnu Ha rasoaHanusaTop wam ycTpoiicTBo oT6opa Npobbl nonana XugKocTb, UX cnegyeT cunTaTb He-
rOAHLIMU K MPUMEHEHUIO, MOKa XWAKOCTb He ByAeT NOMHOCTbIO yaaneHa.

9.3.5 Mepbl No NpefoTBpaLLEHN0 KOHAeHcaunm

Mpy nepemelLeHM NEPEHOCHOro razoaHanm3arTopa U3 Xono4Hol B Tensyto cpefy Heo6XxoAMMO BbKAATb
JocTaTtoyHoe Bpems, 4To6bl ero Temnepartypa nosbiCuAach, U. TakuM 06pa3oM, nsbexartb KOHAEHcaumMn napa,
KOTOpas MOXeT MOCAYXUTb NPUYMHOW 3arpsA3HeHUs gaTuuka u (Man) NPUMBECTU K OWMGOYHLIM NOKa3aHUAaM
npu N3MepeHnsx.

54



FOCT IEC 60079-29-2—2013

HacblLeHHbIN nap MOXeT 3aKynopuTb OrHenperpagnTeny HeKOTOPbIX TUMOB AATYMKOB, YTO CAenaeT ra-
30aHa/IM3aTop HePaboTOCMOCO6HBIM.

9.3.6 OTpaBsneHve faTynkoB

Ecnv nepeHOCHO MHOrOKOMMOHEHTHbIN razoaHann3aTop COAEePXUT AaTUUKU ANSA ONpefeeHNs HU3KNUX
KOHLIeHTpaLMii TOKCUYHBIX ra3oB (HanpuMep, CepoBOAOPOAa, aMMuaka 1 xiopa), To rpagympoBka AaTyMKoB
TOKCUYHbIX ra30B MOXET BbI3BaTb YMEHbLUEHNE YYBCTBUTENIbHOCTU HEKOTOPbIX TUMOB AAaTHMKOB rOPHOYNX ra-
30B. B YACTHOCTM TepmokaTanutuyeckux. CnegyeT NPUMEHATb TOMbKO MOBEPOYHbIE ra3oBble CMEecu U Mme-
TOAVKY FpafympoBKv, NpeanucaHHble usrotoButenem. Ecnu npu koHTpone Bo3gyxa paboyeil 30HbI MHOrO-
KOMMOHEHTHbIM rasoaHasm3aTopoM cpabaTtbiBasna aBapuiiHas curHaamsauus no Kakomy-nmbéo u3 kaHasioB
TOKCWYHbIX ra3oB, TO HEOGXOAMMO NMPOBEPUTH YYBCTBUTENILHOCTb AaTUMKa FOPHOUKX ra3oB nepes fanbHenwmnm
MCMOJIb30BaHNEM razoaHasmsaropa.

Ecnv BeposiTHO mpucyTcTBue B aTMocdepe BeLLecTB, OTPaBAAOWMX AaTumkvi (HanpyMep, CUNKOHOB,
3TUNPOBAHHOIO 6eH3UHA, KUCNOT U A4p.), HE06XOAMMO Hallle NPOBEPATb YYBCTBUTE/IbHOCTL TEpMOKaTaIUTU-
YeCKMX. 3NIEeKTPOXMMUYECKNX U NOMYNPOBOAHNKOBBIX AaTunKoB (M. 9.2.2).

9.3.7 N3meHeHus Temneparypsl

Mpy NoBbILWEHWN TeMnepaTypsbl, Korga ncnapseMocTb XMAKOCTel Bo3pacTaeT, He06Xo4MMO NPOBOANTL
M3MepeHns valle C yyeTom TOro hakta, 4To 06BbEMHOEe cofepxaHue napa B BO3fyxe MOXeT yABanBaTbCs
npv NoBbILLEHNN TemnepaTtypbl Ha Kaxable 10 °C.

9.3.8 CnyuaiiHoe noBpexaeHne

Ecnv nepeHocHO nnv nepeasukHOW razoaHannm3aTtop ynaa uan noayyna NoBpexaeHuns, To MoryT 6biTb
noBpexeHbl 3nemMeHTbl, obecneunsaroLme ero B3pbIBO3alULLEHHOCTb U (UIN) TEXHUYECKMNE XapaKTepucTu-
Kn. B aToM cnyyae cnegyeT HeMeA/IeHHO OTKIIUYUTL rasoaHasm3aTop, NPOBECTU ero TuwaTeslbHblli 0CMOTP,
BbINO/IHUTL B C/lyyae He06X0AMMOCTN PEMOHT M OTrpafyMpoBaTb nepej NOBTOPHbLIM MCMOIb30BaHNEM.

9.3.9 MuHuMManbHble AeiicTBMA — NpuHUMN «Cyutan nokasaHus n Germ»

Be3onacHocTb Bo3pacTaeT, ecnv obpawartb BHAMaHWE Ha He3HaunTeslbHble VM3MEHEHWS NoKa3aHwii,
a He nonaraTbCs BCELLEN0 Ha aBapuilHyto curHannsaLuio, kotopas Bcerfa cpabaTbiBaeT Npyu HECKO/IbKO 6onee
BbICOKMX 3HAYEHMAX NOKa3aHWii.

Be3 BceCTOpOHHe NoAroToBKY Nonb3oBaTeslb He AO/KEH NPOBOAUTL U3MEPEHUs B cpefe, rae haktuye-
CKW MPUCYTCTBYIOT WU OXUAAETCA NPUCYTCTBUE BbICOKOTO COAEPXaHNS roproYmnx ra3os 1av Napos.

MorpelwHoCTb N3MEPEHNA He BadkHa, NMoka 060pyAoBaHue YCneLHOo NpoXoAuT NpoBepKy YyBCTBUTEb-
HOCTU: 3afa4a Nosib30BaTeNs He MPOBOAUTb M3MEPEHNS, ero Leb — 6e30WnM604YHO 06HAPYXUTb NPUCYTCTBUE
B aTMoccpepe roproyero rasa.

Monb3oBaresnb, paboTawoLuii BO B3PbIBOONACHOW 30HE, MOXET He GbiTb XOPOLLO 3HaKOM CO CBOWCTBaMU
B3PbIBOOMACHbIX ra30B 1 BpeHbIM BO3AEe/CTBMEM OKpyXalLei cpefbl. B nogo6HbIX cnyyasx nonb3oBaTesb
[OJ/IXEH PYKOBOACTBOBATLCA MPUHLMNOM «CunTan nokasaHus n 6erv».

CornacHo aTOMy NPVHLMNY OCHOBHbLIMU [eACTBUAMWN ABNSAIOTCS:

a) HabnofeHve 3a nokasaHuAMW Ha YNCTOM BO3JyXe B YC/TOBUSIX, HACKO/IbKO BO3MOXHO 60/1ee npuéu-
XEHHbIX K YC/T0BUSAM, KOTOpble BCTPETATCA B KOHTPOMPYEMOI cpefe, 0COGEeHHO 3TO KacaeTcs Temneparypsl
1 B@XHOCTU OKpyXaroLein cpeapl.

MpumeuyaHune — Takke BaxHa BbicOTa Haj YPOBHEM MOPS: M3MEHEHME BbICOTbl HA 100 M MOXeT npuBecTn
K U3MEHEHMIO NOKa3aHUI faTumka KUCI0poaa;

b) KOPPEKTUpPOBKa HyJ/1ieBbIX nokasaHuil Ha YNCTOM BO34yxe UNn. eCnn 3To He paspelleHo nian npaktu-
YeCKU HeBbINOJ/IHUMO, 3aMnUCb NMOJTYYEHHbIX B YACTOM BO3AyXe nokasaHui;

C) €C/in npn BXoae B ONMaCHYK 30HY NMOokKasaHWA rasoaHasnmsatopa U3MEHUINCb OTHOCUTE/IbHO MokKasa-
HWIA B YUUCTOM BO34yxe, TO 3aTO 1 Gyﬂ,yT «TOYHbIE MOKa3aHUA»;

d) ec/nn Bbl yBnaenn Takme nokasaHua — yxoauTte U3 30Hbl, 3TO U €CTb TO. YTO Ha3biBaeTCA NpuHLMUN
«CunTtan nokasaHusa n 6ern»;

e) noctaBbTe B U3BECTHOCTb OTBETCTBEHHOE /IMLL0, KOTOPOE obecneunt TwartesibHoe nccneposaHne 06-
CTaHOBKM cnnamm KBa]'II/ICbI/ILI,VIpOBaHHOFO nepcoHanac CO61'|P0,C|,€HI/I€M HeOGXO,D,MMbIX Mep NpeaoCTOPOXHOCTHU.

10 OB6y4eHue TeXHMYECKOro nepcoHana

10.1 O6ume nosoxeHUs

O6yueHne J0/MKHbI NPOUATK KaK CNeLManncTbl N0 TEXHUYECKOMY 06CYXMBaHMIO ra3oaHaM3aTopos, Tak
1 NepcoHasn, Ucnonb3yloLmnii B paboTe nokasaHus razoaHanmsaTopoB. CyLllecTByeT pasnume Mexay nogro-
TOBKOI nosb3oBaTesnis (onepatopa) v NOATrOTOBKOM cneunanmcta no TeXHUYeCKOMY 06C/TyXXMBaHUI, NOCKO/b-
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Ky nosib3oBartesis 060pyj0BaHNsA, Kak NpaBuio, He HeceT OTBETCTBEHHOCTY 3a ero TeXHM4Yeckoe obcnyxuea-
Hue. HeobxoanmMo cpasy pasrpaHuynTb posiv 3TUX CneLmanncTos.

Takke Heo6xoayrMo 06yyYeHne OCHOBHbIM OFpaHUYeHUAM, AUKTYEMbIM YCMOBUSAMUN OKpYXatoLL e cpeabl
N Xxapaktepuctukamu o6opygoBaHus, n obyyeHne ocHoBam 6e30MacHOCTU [/19 BCEX /L. KOTOpble camu pa-
60TaloT NN HecyT OTBETCTBEHHOCTb 3a paboTy ApYrux Nofei Bo B3pbIBOONACHON! 30HE.

O6yyeHne MOXeT NPOBOANTLCA KBANMULMPOBAHHLIMW CMELMaMcTaMn opraHmsanmm, aKkcnayaTupytoLlei
rasoaHa/IMTUYeckoe 060pyAoBaHme, UM Ha ceMmHapax, MPOBOAVMBIX U3TrOTOBUTENIEM 3TOr0 060PYA0BaHMS.

[lomxHbl 6bITb NPUOGPETEHBI 1 AOCTYNHbI A8 06yyaloLerocs nepcoHana nevaTHble MaTepuanbl U3ro-
TOoBUTENS 060PYA0BaHUS.

O6yyeHne nepcoHana [O0/HKHO oTpaxaTb hakTuyeckyto pabodyo 06CTaHOBKY U faBaTb SCHOe npep-
cTaB/ieHNe 06 OTBETCTBEHHOCTU 3aMHTEPECOBAHHbIX JIULL.

HacTtosTenbHO pekomeHayeTCcsa nepnogmyeckn noBTopsiTb 0byveHne nepcoHana v NPoBoAUTbL NPOBEPKY
3HaHWIA.

OTyYeTbl 0 NPOBELEHHOM 06YyYeHUN 1 pesyfbTaTax NPOBEPKN 3HAHWIA cnefyeT XpaHuTb B TeYeHne ycTa-
HOB/IEHHOTO BPEMEHM.

MpumevyaHune — HekoTopble HauuOHasbHble HOPMblI TPeGyioT, YTOGbLI 06yUYeHWe NPOBOAMNOCH KOMMETEHT-
HbIMW NULaMW B COOTBETCTBUM C ONPEAENIEHNEM «KOMMETEHTHOCTW», 3ahMKCUPOBAHHLIM B HOPMAaTUBHbLIX JOKYMEHTax
cucTeMbl 06pa3oBaHNs Ha HaLMOHaNIbHOM YPOBHE W/ B rocyfapCTBEHHbIX cTaHfapTax. O6yyeHne, OCHOBaAHHOE Ha KOM-
NeTeHTHOCTW JaHHOro TMNa, NOMUMO UHCTPYKTUPOBAHMS U NPAKTUYECKOro OnbiTa TPeGyeT 0hULManbHON OLEeHKM KaXXA0ro
o6yu4aloLLerocs, KoTopasi BbICTaBMS€TCA KBAIN(PULMPOBAHHBIM «3KCNEPTOM», OfHOBPEMEHHO BbICTYNAIOLMM B KayecTBe
KOMMETEHTHOIO MHCTPYKTOPA.

10.2 O6uwas noarotoBka. OCHOBHble OrpaHn4yeHus n 6esonacHocTb

[Lna npoBegeHna obLeit NOATOTOBKM MOXHO BOCMO/b30BaTLCA B KauyecTBe 6a3bl HEKOTOPbIMY YaCTAMM
pasfena 4 HacToslero ctaHgapTta, OTHOCALWMMUCA K OCOGEHHOCTSAM pasMeLLeHuss N NPpUMEHeHNs rasoaHa-
N3aTOpPOB. B COBOKYMHOCTW C pasfenamy aKcnsyaTauMoHHON AOKYyMeHTaLMmn, OTHOCALMMUCS K AeliCTBUAM
nepcoHana.

O6s3aTenbHbli MUHUMYM MHhopMaLum 06 orpaHUyeHnaX Npu NPYMEHeHNN ra3zoaHaIMTMYeckoro 06o-
pyZfoOBaHUA AO/HKEH COAEepXaTb CreAytoLie CBefeHus:

a) rasoaHannsartopbl roploynX ra3oB CNOCOGHbI ONpPesennTb TOMIbKO Te rasbl UK napbl, KOTOpble NPUCYT-
CTBYIOT B HENOCPEACTBEHHOW 6/1M30CTU OT AeTekTopa (MM Ha ONTUYECKOW OCK TPaCCOBbIX ra30aHa/IM3aTopoB);

b) razoaHann3aTopbl ropoYMX ra3oB CNOCOOHbLI 0BHAPYXNTb TOSILKO Te Napbl, KOTOPbIe HE KOHAEHCUPY-
H0TCA Npu paboueit Temnepartype gatuvka unv o6opygoBaHus Ansi oTopa Npobbl, ecav Takoe NpPUMeHsieTcs;

C) Korga Temnepartypa BCMbILWKA XUAKOCTU 3HAUYMTE IbHO MpeBbILLaeT 3HaYeHne TemnepaTypbl OKpyxa-
foLLeln cpefpl, KOHLEeHTpauus ee napos 6yAeT HU3KON, He 6osee Heckonbkux npoueHToB HKIP.

d) rasoaHannsaTopbl rOPKOYMX ra30B HE MOTYT OOHapYXWTb roprYne XUAKOCTU WA roployve TyMaHbl,
Nblflb UIN BOSOKHA,;

€) MHOrve TUMbl ra30aHaM3aTopoB ropYMX ra3oB MMET pa3Hble 3HaYeHUs YyBCTBUTENbHOCTU K pas-
NnYHbIM rasam. Ecnn rpagynpoBka razoaHanmsaropa npoBejeHa no NoBepOYHO ra3oBoi CMeCU O4HOT0 KOM-
MOHeHTa. a NCNoNb3yeTcs OH A1 ONpeAeneHns Apyroro, To yBeIMYeHne nokasaHnii rasoaHanmsaropa ykaxet
Ha yBe/nMyeHve cofepXaHus rasa, Ho aTu nokasaHus He GyayT COOTBETCTBOBATb €ro AeiCTBUTENIbHOMY CO-
depxanuio;

f) 6ecnopspgoyHble NokasaHUs MOryT CBUAETENbCTBOBATL O HEMCNPABHOCTM ra3oaHanm3aropa unm o Ha-
Nnynm aTMOCepHbIX BO3MYLLEHWIA. B cnyyae cOMHeHUs criefyeT nepenpoBepuTb AaHHble C MOMOLLbI0 BTOPO-
ro razoaHanmsartopa u (1v) NpoBeCcT NPoBEPKY paboTOCNOCOOHOCTM NEPBOr0 NP KOHTPOIMPYEMbIX YCI0BU-
AX nepef TeM. Kak Npoao/HKUTb UM NoJ1b30BaTbhCA,;

) pefko cnydatouieecs Uam NOCTOAHHOE NPUCYTCTBUE ONpefensiemMoro rasa B He6oNbLUNX KOHLEeHTpa-
LAX BbI30BET NOKa3aHWs, KOTOpble MOXHO NPUHATL 3a Apelid HynsA. B cryyae COMHeHus cnedyeT nNpoBepuTthb
nokasaHunsi 060pyA0BaHUSA HA YNCTOM BO3JYyXe:

h) ecnu nokasaHua nepeHOCHOro razoaHanmsaTopa BbIXOAAT 3a NpeAesbl fuana3oHa n3mMepeHuii npy asu-
XEHWK B 1I060M HanpasfeHuy, To cregyeT NpesnonoXnTe NPUCYTCTBME NOTEHLMA/IbHO B3PbIBOONACHON cpeapl
[0 Tex Nop. Noka He ByAeT foka3aHo obpaTHoe (HanpymMep, ¢ NOMOLLbIO MPOBEPKM BTOPbLIM NPMG0OPOM 1AK Npo-
BEPKM HYNEeBbIX MOKa3aHWi Ha YUCTOM BO3fyXe W YyBCTBUTENIbHOCTM MO NOBEPOYHO ra3oBoi cmecK);

i) HeKoTOpble roproune rasbl 1 BCe Napbl (3a UCKNHOYEHNEM BOASAHOIO) TOKCUYHbBI YXXe NPU He3HaunTe lb-
HOM cofiepxaHuu B Bo3gyxe. Heo6xoAnMo yuuTbiBaTb BOSMOXHY TOKCUYHOCTb Cpefbl ¥ NPUHMMAaTL HEO6XO-
AVIMble Mepbl NPeA0CTOPOXHOCTY;
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i) B 3aMKHYTOM MpOCTpPaHCTBE MOXeT HabnaaTbCa HefoCTaToOK KMC/IopoAa, KOTOpbIA, B CBOK oue-
peab. MOXET ObITb Bbi3BaH Ha/MUMEM TOKCUYHbIX BeLlecTB. Bxog B 3aMKHYTOe NpOCTPaHCTBO ABSETCH crne-
LuanvM3npoBaHHoi onepauuvein n TpebyeT ocoboli NoAroToBKY;

k) npu oT6ope npob6bl N3 3aMKHYTOro NPOCTPAHCTBA CUJbHbIA HEJOCTATOK KUcnopoga B npobe MoxeT
NpUBECTU K TOMY, 4TO Hanbosiee pacnpocTpaHeHHbIe TUMbl Fa30aHaM3aTopoB ropoyrx ra3os 6yayT BbigaBaTb
OWNGOYHbIE MOKa3aHWs.

10.3 MoparoToBka nosib3oBaTesieit (onepaTopos)

B npocreiiwem cnyyae Ans nosb3oBaTesieli NEPEHOCHbIX ra3oaHam3aTopoB AOCTATOYHO NPOWTU 0byuye-
HVe AeicTBMAM No NpuHuuny «Cuntan nokasaHus un 6erm» (cm. 9.1 1 9.3.9). 3ToT noaxoa, ogHako, TpebyeT, YTo-
6bl CneuyanncT, pykoBOAALMIA TakMMU NOMb30BaTENAMU, BblN [OCTATOYHO NOATOTOB/IEH, YTOOLI HECTU OTBET-
CTBEHHOCTb 3a X 6e30nacHocTb B 0cob0li 06CcTaHOBKe, B KOTOPOU NOMb30BaTeNn, BO3MOXHO, OyayT paboTarth.

[lns onbITHLIX MONb30BaTeNell NepeHoCHbIX ra3oaHann3aTopoB U 418 OnepaTopos, paboTaloLmx co cTa-
LMOHApHbIMU cucTemamm, obyyeHne AOMKHO GbiTb MOCTPOEHO Tak. YTOObI 06ECNEYNTb NMOHUMAaHWEe NPUHLK-
noB paboTbl 060pyA0BaHMsA, HaBblk/ paboTbl C HUM. 3HaHVe pabounx yCnoBuiA okpyxatolleli cpefbl U paboTbl
cucTeMbl B LenoM. Heo6xoAnMo nokasaTb onepaTopy, Kak MpoBOAUTb BU3yasibHblii OCMOTP U NMPOBEPKY pa-
60TOCNOCOOHOCTN 060PY0BAHUA, N COOOLNUTL eMy. K KOMY HEO6X0AMMO 06pallaTbCs Npu BO3HWKHOBEHUU
NnoJi03peHuii B ero HENCNPaBHOCTML.

OcCo06eHHO BaXHO, 4YTOObI onepaTopy OblaM AaHbl MHCTPYKUMM MO AEeCTBUSIM B Clyvyae cpabartbiBaHus
aBapuitHON curHanu3aummn npy NPeBbILLEHNN YCTAHOB/IEHHbLIX NOPOroB.

Mepuoaunueckn, HanpuMep pas B rof. HE06X0AMMO NPOBOAWTL MOBTOPHOE 0GY4YEHME M MPOBEPKY 3HAHWIA.
3TO XU3HEHHO BaXHO 4719 Tex 06bEKTOB, rae cpabaTtbiBaHue CurHannsauuy npomcxoanT peako.

[lo BBOA@ B 3KCM/yaTauMio CTaLMOHAPHbIX CUCTEM WM A0 Hayana UCMosib30BaHWSA NepeHOCHbIX raso-
aHanM3aTopoB AO/MKHbI OblTb pa3paboTaHbl MHCTPYKLMKW, YCTaHaBIUBaOLWMe NOPSAOK AeACTBUIA nepcoHana
npu cpabartbiBaHMN aBapuUiHON curHanmsalmm, npu nogo3peHnn Ha HencnpaBHOCTbL 060pyAOBaHNA U Apyrue
Mepbl 6e30MacHOCTH.

10.4 MNoproToBka cneynanmMcTos no TEXHNYECKOMY O6C}'Iy)KVIBaHVII'O

MoaroToBka CNELMANUCTOB MO TEXHUYECKOMY OGCMYXMBaHWIO NpeAHasHauyeHa Ansa AnL. 0TBeyaroLmx
3a NpoBejieHne 0CMOTPOB 060PYA0BaHUS, €ro TEXHUYECKOE 06CYXMBaHUE W rpafyypoBKy. 151 BbINOHEHNS!
3TUX 3afay HeobxoAuMa BCsi MHGOPMALMs, coAepxKallasics B 3KCN/yaTalNOHHOW JOKyMeHTauun, BKIYas
NOHUMaHVe NPUHLMNOB paboThbl AATUMKOB. [JOKYMEHTALUA U3rOTOBUTENs — OCHOBHAs 6a3a yue6GHoro kypca.

11 TexHu4eckoe o6CyXrBaHNe — MIaHOBblE MeponpuaTUst N obLuee
aAMUHUCTPATMBHOE PYKOBOACTBO

11.1 O6uwme nonoxeHus

PerynsipHoe TeXHUYeckoe 06CnyxXuBaHUe No6oii rasoaHanMTMYeckoli CUCTEMbI SIBSIETCA Ype3BbluaiiHo
BaXHbIM (DAKTOPOM, B/ISIOLLMM Ha HAAEXHOCTb OTAE/IbHbIX 6/10KOB CUCTEMbI. Hauyulume akcniyaTaymoHHble
nokasaTesin CUCTEMbI U ee 6e30TkasHas paboTa MOryT GbITb JOCTUTHYTHI TO/ILKO 6/1arofaps rpamMmoTHOMY ynpas-
JIEHUIO. CTaBSILLEMY BO [M1aBy yr/iia nporpamMmMbl NoJIHOTO, BCECTOPOHHEr0 TEXHUYECKOTO 06CYXMBAHUS.

PyKOBOACTBO Takoi NporpammMoit 3aBUCUT OT YEeTKOro pacrnpejesieHnsi 06s3aHHOCTel Ha Beex aTanax (Ha-
npuMep. KTo OTBeuyaeT 3a NPoBefeHVe NPOBEepOoK Ha MEeCTe 3KChiyaTauuu, KTo — 3a Nepuoauyeckyto rpagy-
MPOBKY. KTO — 3a TEXHUYECKOe OBCMYyXMBAHWE) U OT rapaHTUM TOro, YTO 3aAeliCTBOBaHHbLI NepcoHan uMeeT
COOTBETCTBYIOLLYIO MOArOTOBKY 1 NEPUOAMYECKU NPOXOAUT MOBTOPHOE 06YYEHME U NPOBEPKY 3HaHWA. B 0653aH-
HOCTW PYKOBO/CTBA TakKe BXOAUT YCTaHOB/IEHWE KCTMyaTalMOHHbIX OrpaHUYeHunii (Hanpumep, onpegenexve
[OMYyCTUMOTO yXoa nokasaHuii Npy NpoBepkax B MPOLEcce aKCM/yaTaluu, Bbille KOTOPOro NpoBeaeHue rpagy-
MPOBKW 06513aTe/bHO, OnpeaesieHne NepuogoB rpagyMpoBOK U TEXHUYECKOro 06CTyXUBaHWS 1 T.4.).

Heo6xoAMMO BECTW y4eT pe3y/ibTaToB BCEX OCMOTPOB, NPOBEpPOoK paboTocnoco6HOCTU, NOBEPOK U APYTNX
paboT, NPOBOAMMBIX C ra30aHANIMTUYECKOIN CUCTEMOI. KOMMbIOTEpHbIE NPOrpaMMbl MPELOCTABSIOT NPEBOCXOS-
HOEe CPEeACTBO XPaHEHWsi OTUETHOI AOKYMEHTaLUMM No paboTe CUCTEMbI, B YACTHOCTY MHOPMALIAN O NPOBeAEH-
HbIX rpaflyupoBkax. B npunoxeHu D MOXHO HaliTU TUMOBOI 06paseL, 0TYeTa O TEXHUUECKOM 0BCYXMUBAHUN.

rasoaHanM3aTopbl AOMKHLI 06/1a4aTh UHAMBUAYANbHBIMY MAEHTU(ULMPYOWMMY NpU3Hakamu. Ha ne-
PEHOCHbIX 1 NepefBUXHbIX rasoaHanm3atopax Heo6X0oAMMO HAHOCUTL MAapKMPOBKY (Hanpumep, 3akpenutb
3TUKETKY), COAepXallyto AaTy nocneiHel rpagyvpoBku 1 aTy ouepeaHoi rpafyupoBki B COOTBETCTBUU C YT-
BEPXAEHHBIM rpacdinKoMm.
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[a3oaHann3aTopbl roploYrx rasoB ¥ razoaHaIMTUYECKMe CUCTEMbl Pa3HOO6pasHbl — OT MepPeHOCHbIX
npu6opos, koTopble 6epyT c coboli B MecTa, rae npegnonaraeTcsa NpUCYTCTBME B BO3AyXe rOPHOUMX rasos,
[0 CTaunoHapHbIX CUCTEM, NPY MPUMEHEHNN KOTOPbIX BO3MOXHO, YTO B TEeYEeHMe BCEro UX Cpoka Cnyxobl no-
BbILLEHNE COAEPXaHUs ropoUnNX ra3oB He ByaeT 3addMKCMPOBaHO.

HeynoBnetsopuTenbHoe TexHUYeckoe o6CcnyxuBaHvue, HenpasBuibHas HacTpolika HyneBblX MokasaHwui
W. B Cllyyae MepeHOCHbIX ra3oaHasm3aTopoB, paspshkeHHas akkyMynaTopHas 6atapes — BCe 3TO MPUYWHBI
OLUINBOYHBIX MOKa3aHWii. BaXHO NOMHUTbL, YTO OLUMGOYHbIE MOKAa3aHWUA M HEeMCMNPAaBHOCTW ra3oaHam3aTopoB
WM CUCTEM MOTYT OKa3aTbCA HEOYEBUAHBLIMUW, W. CriefoBaTeNlbHO, 06HapyXeHne ra3oB ABNSETCA BCEro NWLLb
4yacTblo 06LLeit cTpaTerum 3aluTbl TEXHOIOIMYECKOro 060pyA0BaHNA 1 NepcoHana.

LlocToBEPHOCTL pe3ynbTaToB U3MEPEHWin 3aBUCUT OT MCNOb30BAHHON NpU rpagyupoBKe NOBEPOYHOM
rasoBoli cmMecu. Bce Tunbl ra3oaHasM3aTopoB — MEPEHOCHbIe, NepeABWXKHbIE WU CTaLMOHapHble (BKIYas
Kak rasoaHanun3atopbl C BbIHOCHbIMUY faTumKaMu, Tak 1 TpaccoBble ra3oaHann3aTopsl) — ciegyeT nepuognye-
CKM rpaflympoBaTh C UCNO/b30BaHMEM NOBEPOYHOI ra3oBOii CMECK, peKOMEeH0BaHHOM N3roTOBUTENEM.

Ecnn Heobxoaumo onpefennTb NPUCYTCTBUE B BO3[yXe HECKOJIbKMX ra3oB, TO YyBCTBUTE/IbLHOCTb as3o-
aHanu3aropa K aTUMm rasam crnegyeT nepuognmyecky npoBepsTh C UCNOSb30BaHWEM COOTBETCTBYHOLMX MOBe-
POYHbIX Fra30BbIX CMECEeW.

IpagynpoBky crnepyeT BbIMOMHATL PErynsipHO, OTYeTbl O rPajyMpoOBKaXx KaxLWioro rasoaHanmsaropa
WM U3MEpPUTENbHOTO KaHana razoaHanTyeckoli CMcTeMbl HEO6XOAMMO COXPaHATb.

Mepvoa NpoBefeHNs NPOBEPOK W rpajyvpoBOK 3aBWCUT OT MHOTMX )akTopoB, B TOM 4ucnie OT Tuna
razoaHann3aTopoB (MepeHOCHble, NepeABUXHbIE UM CTauuoHapHbIE), UCMOMb3YeMOro MeToAa U3MepeHus,
npeo6najatLLMX YCN0BUIA OKpyXKatoLeid cpefibl, UMEIOLLErocs onbiTa aKcnayaTauum n akTuYecknx AaHHbIX
no HafEeXHOCTW.

PekomeHgauuu, kacarwowmecs rpajyMpoBku ra3oaHam3aTopos:

1) razoaHanmM3aTopbl HEOGXOAUMO PErynsipHO OCMATPMBaThL Ha HaMyYMe BO3MOXHbIX HencnpaBHOCTel,
NOBPEXAEHUNA N NHbIX AedeKToB;

2) rpagyvpoBKy rasoaHann3aTtopoB He0OXOAVMO MPOBOAUTbL B COOTBETCTBMM C UHCTPYKUMSMU WU3rOTOBU-
TENsA ¢ NOMOLLbI0 PEKOMEH0BAHHOIO Habopa NpPUCNOCcO61eHNA N KOHTPO/IbHO-M3MEpPUTEIbHBIX MPUOOPOB (CM.
8.10);

3) cTaunMoHapHble razoaHanmM3aTtopbl fO/MKHbI ObiTb OTFPaAynpoBaHbl Npu MyCKOHaNafouHbIX paboTtax
1 BNOCNeACTBUM A0/MKHbI NPOXOANTL NEPUOANYECKNE rpadynpoBK1 1 NoBepkn. na BHOBb BBEAEHHOMO 060py-
[0BaHNsi He06X0AMMO C OCTOPOXHOCTbLIO NOAXOANTL K YCTAHOB/IEHWIO NEPUOANYHOCTY rpadyvpOBKY, HauYnHas,
MOXeT ObITb, C eXeHefeNbHOl rpaflyvupoBKu 1. BO3MOXHO, Nepexoas 3aTeM K eXeMecsyHOW, No mepe Toro,
Kak C OMbITOM 3KCnayaTauun pacteT yBePeHHOCTb B YCTAHOB/IEHHOM 060pyA0BaHUN Ha OCHOBaHWUU OTYETOB
0 NPOBeAEHHOM TEXHUYECKOM 06CyXNBAHUN:

4) pnA NepeHOCHbIX razoaHann3aTtopoB crefyeT YacTo BbINOHATL NPOBEPKY YyBCTBUTENILHOCTU (CM.
9.2.1) unn rpagyvpoBkKy (CM. 9.2.2). B TsKenbIX YCNOBUAX IKCNayaTauumn Ui B CUTyauun, Korga Hem3secTeH
BO3MOXHbIi COCTaB aHa/M3npyemon cpefpl, a TaKkke B TOM C/ydyae, Korga rasoaHasm3aTopbl UCMO/b3YIOT-
CA pefKko, NPOBEPKY YyBCTBUTENLHOCTU W rpagympoBKy Heo6XxoAMMO NPOBOAWUTbL HENOCPEeACTBEHHO nepes,
KaalbiM cnyyaem ucnosb3osaHus. Korga Heob6xogumo ohopMuTb paspelleHne Ha paboTy BO B3pbiBoONac-
HOW 30HEe, CU/IbHbIM apryMeHTOM CTaHOBSITCS NMpoOBepka YyBCTBUTENIbHOCTU MOC/e NPOBEAEHNS W3MepPeHuUi
BO B3pPbIBOOMACHOI 30HE W OKYMEHTVPOBaHWE NOMYYEHHbIX pe3yNbTaToB. B MeHee XeCcTKMX yCnoBuax cneay-
eT UCnosb30BaTh NpuBefeHHbIe B NyHKTe 3) pekoMeHaaummn Ana cTauMoHapHbIX ra3oaHaIn3aTtopos.

MpumeuyaHue — PyKoBOACTBO MO 3KCM/yaTaluu NePeHOCHbLIX ra3oaHanm3aTopoB, COOTBETCTBYOLUX TPe6o-
BaHuam /EC 60079-29-1. O0/MKHO cofepxarb METOAUKY NPOBEPKN PaBoTOCNOCO6GHOCT 060PYA0BaHNS MO ra3oBbiM CMe-
CSIM @XEeJHEBHO, Nepes KaxAblM LHeM NpUMeHeHust 060pyJ0BaHNsl, Kak ON1McaHo B 4.4:

5) ecnu BeposTHO NPUCYTCTBUE B aHA/IM3UPYEMOii Cpefe HEeCKO/IbKMX ra30B, ra3oaHasm3aTopb! 40/MKHbI
6bITb OTTPalyMpoBaHbl N0 NOBEPOYHOIi ra30BOIi CMECK TOTO rasa, K KOTOPOMY OHU HauMeHee YyBCTBUTE/bHbI.

MpumeyvyaHune — JlonyckaeTcs UCNoMb30BaTb 419 rPaAyMpPOBKU MOBEPOYHYIO ra30BYH CMECb, COAEpXaLlyto
roptounii ras. oTAMYHbIN OT ONpeaensieMoro KOMNOHEHTa, ecnn Npu rpagyupoBKe MOXHO CAENaTb COOTBETCTBYIOLLYHO NO-
NpaBKy. YUMTbIBAIOLLYIO pPa3HWLY B YyBCTBUTENILHOCTU ONPEAENIEMOr0 1 NOBEPOYHOTO KOMMOHEHTOB. OfHAKO, EC/N Of-
HUM U3 onpefensieMblX ra3oB ABNAETCA MeTaH, cnefyeT UCNob30BaTb NOBEPOUHYIO Fa30BYH0 CMECb MeTaHa B BO3JyXe.

[lns Toro 4To6bI rapaHTPOBaTL COOTBETCTBME B3PbIBO3ALLMLLIEHHOIO 060pYA0BaHNA cepTudukaTy, nto-
60li PEMOHT MM TexHUYeckoe obCnyxmBaHue, 3aTparvBalolime cpeacTsa B3pbIBO3aLUTLI, cnejyeT npoBo-
AVTb B COOTBETCTBUM C KOMMIIEKTOM UHCTPYKLMI U YepTexeil, NonyyveHHblX OT Bagenbsua ceptudukara. Xe-
naTesibHO nepejasaTtb razoaHann3aTopbl A1 pPemMoHTa Bnagesnbly ceptudukara. Heobxoanmo cnefosatb
TpeboBaHuAM, BKIoYeHHbIM B IEC 60079-17 n B IEC 60079-19.
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MpumMeuaHune — Bo MHOMMX cTpaHax lopmanyeckas 0TBETCTBEHHOCTb 3a COOTBETCTBME OTPEMOHTMPOBAHHOIO
o6opyfoBaHuns TpeboBaHMAM cepTudmkaTa nexnT Ha Bnagensle (nonb3oBartesie) 3Toro 060pyaoBaHus.

la3oaHasM3aTopsl, Nogaexalue rpagyvpoBKe UM TEXHUUYECKOMY O6CNYXMBAHUI, crieayeT XpaHUTb
OTAENbHO OT NpoLWeALnX TeXHUYeckoe 06CnyXnBaHme n rpagympoBKy M roTOBbLIX K UCMOMb30BaHMIO.

3anacHble 4acTu Npu XpaHeHUn MoryT NpuiiTu B HErOAHOCTb BCNeACTBUE HApYLUEHWs YCOBUiA U uc-
TEUEHNs1 CPOKa XPaHeHUs U 1X BCerga cnedyeT NPOBEPSTL Nepes UCMOo/Ib30BaHUEM, B YACTHOCTU, HEOBX0AU-
MO C 0C060i1 OCTOPOXHOCTLIO 06paLLaTbCst C MOBEPXHOCTAMMW ONTUYECKUX AeTanell.

M3MeHeHNs B TEXHO/IOTMYECKUX NpoLeccax, Npu KOTOPbIX NMPOUCXOANAT Ko/le6aHNsa KOHLEHTpauun ropto-
yux BELLECTB U/MAu B NpoLiecce MOSIBASIOTCS Pa3/iMuHbIe rOproYMe BELEeCTBa, MOTYT CTaTb NPUUMHOIN BO3HMK-
HOBEHWS ONacHbIX cUTyaumii. 1o NOABAEHNS Takux U3MEHEHWI HEOGXOAMMO NPOBECTM NPOBEPKY AOMYCTUMO-
CTU UCNONIb30BaHMWS ra30aHaIN3aTopoB 1 UX rPagynpoBKy Npu HE06X0AMMOCTY.

11.2 PernameHTHble NPOBEPKMU

11.2.1 O6Lwme NonoxeHns
OnuncbiBaeMble HUXE OCMOTPbI 1 MPOBEPKN CneAyeT perysispHoO NpoBOAUTb AN NOAAEPXKAHUA Hafex-
HOVi paboThbl ra30aHanMTUYeCcKoro 06opyaoBaHua.

NMpumevyaHune — Ecnn Tekyliee COCTOSHWE 060PY0BAHNA HEU3BECTHO, TO OHO A0/KHO GblTb YCTAHOB/IEHO
[l0 Hayana NpoBeJEeHNSA PEFNAMEHTHbIX Pa6oT.

11.2.2 CrtauuoHapHble CUCTEMBI

a) perynsipHbli BHELWHNUIA OCMOTP.

Heobxoaumo npov3BOAMTL PerynsipHbIii OCMOTP NaHenu ynpasieHus (Hanpumep, O4MH pas 3a CMeHy).
OTueTbl, COCTaB/IEHHbIE NPY KaXKAO0M NpoBepke, BKIOYas BCe 0O6HapPYXeHHble NpobneMbl, AO/MKHbI ObITb NOA-
nucaHbl. AaTupoBaHbl U NOAWNTLI. O6HaPYXeHHbIe HEVCNPABHOCTYN CriefyeT HeMeA/IEHHO YCTPaHUTb;

b) perynsipHas nposepka paboTocnoCo6HOCTU.

Heob6xoaumo perynsipHo NpoBepsAThb Ny/bT YNpPaBAeHUs v NyNbT aBapuiiHol cutanmsaumnmn. BKIYas ux,
4yTO6bI y6eanTbCs, YTO OCBELLEHNE, aBapuiiHaa CUrHann3aunsa 1 CooTBETCTBYIOLLAS 3NEeKTPOHHAS annapartypa
pa6oTatoT AO/MKHbIM 06pa3omM. O6beM 3TUX NPOBEPOK CUIbHO 3aBMCUT OT TMNa MCNonb3yeMoro obopyaosa-
HUA. OB6HapyXeHHble HEUCNPAaBHOCTU cnefyeT HeMe/TIeHHO YCTPaHUTb;

C) nepuoanyeckas rpagympoBka CUCTEMbI.

3T paboTbl ABAAIOTCA XU3HEHHO BaXKHbIMU A5 06ecneyYeHnss HafeXHOCTN cucTemMbl. B MHOrokaHas b-
HbIX cMcTeMax Heo6xoAMMOo NPOBECTW FPagyMpPOBKY KaXAOro AaTynka, NPOBEpVB Npu 3TOM nepeady curHa-
OB OTAATUYUKOB K 6510kam ynpasneHus. Pe3ynbtartbl NPOBEPKN HEO6X0AMMO AOKYMEHTUPOBATb, YTOObI MMETb
[OCTOBEpPHbIE faHHble 0 KOH(UrypaLun cucTeMbl, ee 0COHBEHHOCTAX, CPOKe CMYX6bl KOMMOHEHTOB U T.A4. 3TK
[AecTBna NoMoryT npefoTBpaTuTb BO3MOXHbIE NPobemMbl 40 UX paspacTaHus.

[.na TOYHOW NPOBEPKM HyNA TPACCOBbLIX ra3oaHanM3aTopoB He0H6X0AMMO YAOCTOBEPUTLCA B OTCYTCTBUM
roptoyero rasa B Cpefie Ha MPOTSXEHUN BCEro ONTUYecKoro nyTu. [nsA 3TOoro, Kak npasu/io, UCMO/b3yTCA
nepeHoCHbIe ra3oaHann3aTopbl C BbICOKOW YyBCTBUTENbHOCTbLIO. [/1 KOHTPONSA U PeryiMpoBky YyBCTBUTE b-
HOCTV npoba NOBEepPOYHOro rasa B repMeTUYHON sUelike ¢ Npo3payHbIMK OKHaMK NOMeLLaeTCs Ha SIMHWI0 ONTu-
4Yeckoro nyTn rasoaHanusaropa. [ npoBepkn paboTocnoco6HOCTU razoaHannsaTopa BO3MOXHO MpUMeHe-
HVe npefBapuTeNlbHO OTKa/IMBPOBaHHOIO ONTUYECKOro nNbTPA,;

d) KOHTPO/Ib Pa60TOCNOCOBHOCTUN CUCTEMBI.

Mpn npoBepke paboTOCNOCOBHOCTN CUCTEMBI AO/HKHO ObiTb NPOBEPEHO BbINOSIHEHWE BCEX (DYHKLUNI CU-
CTeMbl. HaYMHas OT NPOBEPKM OTAENbHbIX ra30aHaNN3aTopoB 1 ToUek 0T6opa NPobbl U 3aKaHuMBas NPOBEPKO
BK/IIOYEHNA YCTPOIACTB, ob6ecneuymnBatoLinx 6e3o0nacHoCTb. B xoge aTux NpoBepoK AO0/MKHO ObiTb NMPOBEepeHo
BPEMS YCTaHOBJ/IEHVA MOkasaHWi 1 Bpemsi cpabaTbiBaHUs CUrHaNM3auMn ANS KaXA0ro rasoaHanvsaTopa.
AHafIorMyHble NPOBEPKM [AOMKHbI OblTb NPOBEAEHbI ANA KaXAol Touku oT6opa npobbl, BKIYAs MPOBEpPKY
BPEMEHV TPAHCMNOPTUPOBaHNA NPO6LI. MosyyYeHHble pesynbTaTbl AO/KHBI CONOCTABAATLCA € TPe6oBaHNAMY,
yKa3aHHbIMW B TEXHUYECKOW JOKYMEHTaL M.

B cuctemax ¢ MHOrotoyeyHbIM NPO60OTOOPOM U LLeHTPasiM30BaHHbIM 6/10KOM JaTYMKOB HEeo6XoauMo
NpOBECTU TPaAYyNPOBKY razoaHanun3aropa 1 NPOBEpPKY ero ueneii aBapuiiHol curHanusauum.

JlononHntenbHO He06X0AMMO NMPOBEPUTL LLeIOCTHOCTb CUCTEMbI 0TOOpa NPO6bI U KaXXA0M N0 OTAENbHO-
CTV NPo600T60PHON NUHMK NyTEM MoAauM NOBEPOYHOI ra3oBoli cMecu (Mpu aTMochepHOM faBrieHun!) Heno-
CPefiCTBEHHO Ha BXOA KaXAO0l NMHUW, y6eaMBLUMCL NPW 3TOM, YTO NOKasaHus rasoaHanmsaTopa npakTnyecku
He OT/nyatoTcsa OT noKasaHWuii Mpu nogave TOW Xe CMecy HenocpefCcTBEHHO Ha BXOJ rasoaHannsaropa.

Cawmblii npocToit cnocob nogatb ras npu AasfeHnn, paBHOM aTMOC(EPHOMY, — MCMO/b30BaTb TOHKME
nnacTukoBble NPO600T6OPHbIE Melkn. a3 u3 6annoHa nog AaeneHvem HeobxoguMmo nodaBaTtb yYepes pe-
rynaTop pacxoga, npu 3TOM pacxof Hafo YCTaHOBWUTL 60siee BbICOKMM, YeM pacxof npobbl, M3ObITOK rasa
cbpacbiBaTb B atmocdepy.
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MpunmeyaHunsn

1 3710 Hanbonee BaxHas NpoBepka CMCTEMbI, KOTOpas A0/KHA 6biTb NpoBefeHa nepej BBOAOM B 3KCNyartaLluio
1 cucTemMaTnyeckm NoBTOPATLCA. MeToAuKy NPOBEPKU MOXHO NOJTYUUTb Y U3rOTOBUTENSA:

2 KOHTponb paboToCcnoco6HOCTY CUCTEMbI C NPOBEPKOI BCeX PYHKLMIA cucTembl, ob6ecneumBatoLLx 6€30NacHOCTb,
COOTBETCTBYET KOHTPOJIbHO npoBepke, 06si3aTesibHOW ANA cuctem (PyHKUMOHa/IbHON 6e30MacHOCTU B COOTBETCTBUU
c IEC 61508.

€) CcoCTaBfieHWe OTYETA O TEXHUYECKOM 06CNYXMBaHUN.

B npvnoxeHnn D MOXHO HaiiTu o6paseL, TMNOBOro oTYeTa 0 TEXHUYECKOM 0GCNYXMBaHUM.

11.2.3 MNepeHoCHble U NepeaBMXHbIE razoaHanM3aTopsl

a) BHeLHWUIA oCcMOoTp:

1) NnpoBepuTb razoaHanM3aTopbl Ha HaauuMe HapylweHuli pa6oTocnoco6HocTU: c6ou B paboTe, Heuc-
NpaBHOCTb CUrHaNM3aLmMn, OTCYTCTBUE HYNEBLIX NOKa3aHWi Ha YNCTOM BO3AyXe U T.4.;

2) y6eauTbCA, 4TO rasonpoHuuLaemMas MeM6paHa AaTuuka WaWM OrHenperpaguTesls He 3arpsi3HeHbl,
Ha HUX HeT Kakux-nn6o NOKPbITUIA, KOTOpble MOTYT co3faTb NPenaTCcTBUA ANS A0CTyna rasa Wiu napa K 4yyB-
CTBUTE/IbHOMY 3M1EMEHTY faTuuka. Y6eanTbCs, YTO 3HAaYeHWe pacxofa, co3[4aBaeMoro ycTpoiicTBoMm oTéopa
npo6bl, COOTBETCTBYET YCTAHOB/IEHHOMY 3HAYEHUIO:

3) B ycTpolicTBe 0T60pa NPO6LI OCMOTPETH FA30BbIE IMHUUN U UX COEAUHEHUSA. TPYOKM U (PUTUHIK C Tpe-
LWMHaMWU. BMATUHAMMU, THYTbIE U C APYTMMU NOBPEXAEHUSAMU CiefyeT 3aMEHUTb Ha 3anacHble YacTu, PEKOMEH-
[lOBaHHblE N3roTOBUTE/IEM:

b) NpoBepka YyBCTBUTE/IbHOCTU.

MpoBepKy YyBCTBUTE/ILHOCTM NPOBOAAT, KAK MUHUMYM, NPV NPOBeEpKe paboToCNOCO6HOCTN UK NpU rpa-
ayvpoBke. Kaxgas onepauusi npegycmatpuBaeT BbINOSIHEHWE CNeAYOLWMX AeACTBYIA:

1) y6eanTbCsA, 4TO NpU Nojaye Hy/NeBOro rasa nokasaHusi razoaHanusaropa 61M3kU K Hy/; Npu OTCyT-
CTBUW HYNEBOTrO rasa B C/lyyae NpoBepkM rasoaHasimsatopa ¢ TepMoKaTa/ITUYECKUM AaT4MKOM fonyckaeTcst
BPEMEHHO M30/IMPOBaTb YyBCTBUTE/IbHBIN 3/1IEMEHT OT A0CTyNna aTMOCHEPHOro BO3AYXa;

2) nofaTb NOBEPOYHYIO ra30BY0 CMECh Ha razoaHanu3artop, cnefys UHCTPYKUMSIM, NPUBELEHHBIM B pY-
KOBO/CTBE MO 3KCnyaTayuu.

MpoBepka paboTOCNOCOGHOCTU OT/IMYAETCS OT rpafyMpoBKM TEM. YTO B MEPBOM Cjlyyae AOonycTumoe
OTK/IOHEHWE MoKa3aHuii Npy nogaye NOBEPOYHOI ra3oBOI CMecK onpeaensieT cneumasncT, NPoBoAsLLMi npo-
BEpKy. NpW 3TOM YyBCTBUTE/IbHOCTb HE PerysmpyeTcsl, XoTs NMoACTpOiKa HyneBblX MoKasaHuii MoXeT 6biTb
paspelueHa. Takyto NPOBEPKY C YCNexoM MOXeT NMpPoBecTy Nosb3oBaTtesb (onepartop).

pasyvpoBKy cneflyeT BbINOMHATL NEPUOAUYECKU, B COOTBETCTBUM C COCTAB/IEHHBLIM rPadiiKoM, a Takxe, ecin
OTK/IOHEeHMe MokasaHuii Npy NpoBepke paboTocnoco6HOCTU NpeBbILLAET AonycTUMoe. OTBETCTBEHHOCTb 3a BbINO/-
HeHWe rpafynpoBKY MOXET ObITb BO3/IOXEHA Ha NEPCOHaU1, 3aHVMAIOLLMIACS TEXHUYECKUM 06CY)XMBAHUEM.

C) cocTaB/fieHue oTYeTa 0 TEXHUYECKOM 06CyXMBaHWN.

B npvnoxeHnn D MOXHO HaiiTu obpasel, TMNOBOro oT4YeTa O TEXHUYECKOM 06CTYXUBaHWUN.

11.3 TexHu4yeckoe ob6cnyxuBaHue

11.3.1 O6wme nonoxeHms

PaboTbl N0 TeXHWYECKOMY 06CTYXVUBaHWNIO He AO/MKHbI CTaBUTb NOA yrpo3y 6e30nacHOCTb B KOHTPONMPY-
eMOii 30He.

K pa6otam no TexHM4eckomy O6CMYXMBaHWIO razoaHann3aTtopos A0ONycKalTcs nuua, npoweawve o6-
y4YeHue UCMosib30BaHNI0 N0 Ha3HaYeHWUI0, TEXHUYECKOMY 06CNYXMBAHMNIO 1 PEMOHTY ra3oaHan3aTopos.

Ecnu y nonb3osartens He[0CTaTOYHO 060pPYyA0BaHUSA WU KBANUMVLMPOBAHHOIO NepcoHana Ana npo-
BeJleHNS TEXHUYECKOTO 06CNyXnBaHNA B COOTBETCTBUM C PEKOMEHAAUNSAMN U3roToBUTENS, HE06X0AMMO 06-
paTUTbLCA K U3FOTOBUTENIO UM B KBATIMGIMLMPOBAHHYIO CEPBUCHYIO CYXOYy.

MonHble 1 NoApo6HbIE MHCTPYKLUWMM MO npoBepke paboTOCNOCOGHOCTY ra3oaHann3aTtopoB W 3amMeHe
CMEHHbIX 3/IEMEHTOB MOXHO NOJYUYNTb Yy U3rOTOBUTENS. [epeyeHb 3anacHblX YacTeli NpUBOASATCSA B PyKOBOA-
CTBe MO0 3KcnayaTauum.

Mocne ycTpaHeHust N060i HemcnpaBHOCTU (PeMOHTa WA 3aMeHbl 3anacHbIX YacTel, BbIMOSHEHHbIX
CTPOro B COOTBETCTBMM C UHCTPYKLUUSAMU M3rOTOBUTESISAA) HEO6XOAMMO NPOBECTU KOPPEKTUPOBKY HYNS W UyB-
CTBUTENBLHOCTY MO MOBEPOYHbLIM Fa30BbIM CMECSIM, Kak onncaHo B 11.8.

11.3.2 CraunoHapHoe o6opyaoBaHune

PeMOHT 1 TexHuueckoe 06CnyXvBaHWe cTauMoHapHOro obopygosaHus (BK/IHOYas CUCTEMbI C BbIHOCHBIMU
AaTunkamu, TpaccoBble rasoaHaIn3aTopbl, UX KOMOMHaALMIO, a Takke cucTeMbl oT6opa Npobbl) cnedyeT NpoBo-
AnTb NofA KOHTponeM. HemcnpasHoe 060pyJoBaHve JO/MKHO ObITb NEpeAaHo 415 PEMOHTA B LieX. PacnonoXeHHbI
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3a npefenaMn B3pbIBOOMNACHOW 30HbI. EC/ OTCYTCTBYET TOUHO Takoli Xe rasoaHansarop A1 3ameHbl 0Tnpas-
NEHHOTO B PEMOHT, TO B KAYecTBe BPEMEHHOM 3aMeHbl MOXHO 1CMNO/b30BaTh NepeaBUXHON razoaHamsaTop.

11.3.3 MNepeHocHble U NepeaBIdKHbIE razoaHaIn3aTopbl

[na nepeHoCHbIX N NepeABMXHbIX a30aHaM3aTopoB He06X0AMMO NOMHUTL, YTO 4719 PEMOHTA W Npo-
BEPKM MCNPABHOCTW razoaHanun3aTopbl f0/MKHbI 6bITb OCTaBMNEHbI BO B3PbIBOOE30MACHYI0 30HY KOMMEKTHO,
6e3 pa3bopku Ha COCTaBHbIE YACTU.

11.3.4 PeMmoHT razoaHanm3atopoB. O6Lme NonoXeHns

HeucnpaBHble razoaHanusaTopsl cnegyer:

- BO3BpalaTb U3roTOBUTENIO;

- BO3BpallaTb B aBTOPU30BaHHbIVi CEPBUCHbIN LeHTP U3roTOBUTENS;

- pemMoHTMpOBaTb B Creunann3MpoBaHHOM Liexe, 060pyA0BaHHOM MO/ib3oBaTenemM A5 TEXHUYECKOro
06CnyXMBaHNA razoaHaiMTUYeCcKoro 06opyaoBaHus;

- HaBcerga usbATb U3 3KcnyaTaumu.

11.3.5 Mopagok AeAcTBUIA NPY TEXHNYECKOM 06CyXMBaHWN

11.3.5.1 O6wme NoNoXeHUs

Bengy pasHoo6pasns CyLLecTBYIOLLMX razoaHaIn3aTtopoB HeuenecoobpasHo B HACTOALEM CTaHzapTe
noApo6HO pacnucbiBaTh KaXAbli 3Tan TEXHNUYECKOro 06CNyXBaHWs, pEMOHTA W rpaslyupoBku. lanee npueeseH
NVLWb NepeyeHb OCHOBHbIX AECTBUI, KOTOpbIE CeAyeT BbINOHATb NPU TI060M TEXHUYECKOM 06CTYXUBaHNUN.

11.3.5.2 Mopsigok geicTauii

Ecnu razoananusatopbl nepefaHbl B LUEX 475 NPOBeAeHVs M1aHOBOro TeXHUYECKOro 06CyXMBaHUSA,
MEeponpUATAA N0 TeXHUYECKOMY O06CAYXMBaHWIO AO/MKHbI OblTb NPOBeAeHbl NOHOCTLID. Ecnn npuunHoi
nepejayu rasoaHamsaropa SiBIS€TCA HEUCNpaBHOCTb, cnefyeT 3adukcMpoBaTb OnMcaHne HencrpasHOCTU
1 NPOBECTM TOJIbKO T€ onepauun TEXHUYECKOro 06CAyXMBaHWSA, KOTOPblE OTHOCATCS K 3TON HEeMCnpaBHOCTH.
Ho Bce razoaHanunsaTopbl NOC/Ae PeMOHTa [O0/XHbI 6bITb OTrpagynMpoBaHbl MO NOBEPOYHbLIM ra30BbIM CMECSAM
[0 nepefayn B aKcnayataumio.

11.3.5.3 OTyeTHOCTL

Mepep npoBefeHNEM TEXHUYECKOTO 06CNYXMBAHNSA HEOOXOAMMO 03HAKOMUTBLCS C 3arM1CsIMU O paHee npo-
BefleHHbIX paboTax. B npunoxeHun D MOXHO HaiiTu obpaseL, TUNOBOro oT4eTa 0 TEXHNYECKOM 0OCIYXUBAHUN.

11.3.5.4 HeucnpaBHOCTb

Mpu nocTynneHnun Ha TeXHUYECKoe 06CNYXMBAHME HEUCNPaBHOIO razoaHasmsaropa cHavyasna Heobxo-
AVMO NMpoBepuTb, He ABNSeTCA N fedeKT 3/1eKTponuTaHua (Hanpumep, HenpaswubHaa ycTaHOBKa perynu-
pPyeMoro HanpshxeHus Ui HencnpaBHOCTb 3apAAHOro YCTPOCTBA ANA akKyMyNATOPHbIX 6aTapeii) OCHOBHOM
NPUYKNHOI HEeMCNpPaBHOCTM, a 3aTeM NPoLoIXaTb paboThbl.

11.3.5.5 3ameHa (peMOHT)

Mocne nNpoBepkn 3/1eKTPONMTaHNA criefyeT MPUCTYNUTL K NMPOBEpPKe HyBCTBUTE/IbHbLIX 3/IEMEHTOB Aart-
UMKOB. JaTYMKOB pacxofa B YCTPOCTBe 0T60pa Npobbl 1 YCTPONCTB CUTHANN3aLMN, ONPeAenss NPUUNHbI He-
MCNPaBHOCTU N yCTpaHasa nx. Heo6xoanMo pyKoBOACTBOBATLCA UHCTPYKLUSAAMU U3TOTOBUTENSA, YTOObI peLLnTb,
3aMeHUTb I BECb Y3€e/1 NN OTPEMOHTUPOBATL €r0. 3aMEHNB NOBPEXAEHHYI0 AeTaslb. [oBpexaeHHas deTasb
[OMKHa 6bITb 3aMeHeHa Ha UAEHTUYHYI0, COOTBETCTBYHOLLYIO TEXHUYECKM TpebGOoBaHMAM 1 AONYyCKam Ha opu-
TMHasbHYI0 AeTaslb.

11.4 [OaTyunkn

11.4.1 O6LWme NoNoXeHns

HeobxoanMo perynsapHo NpoBOAMTb 3aMeHy YyBCTBUTE/IbHbIX 3/IEMEHTOB AaTuuka, NpuaepXxusaschb
CPOKOB, YKa3aHHbIX M3rOTOBMTENIEM rasoaHa/msaTopa, C y4eTOM BpeMeHu, mpollejuero oT nocnegxeli sa-
MeHbl. BPeMeHV UCNO/b30BaHUs 060pPYAO0BaHNA B MOJMEBLIX YCOBUSAX, & Takke OLEeHKN YyBCTBUTENbHOCTH,
npoBefeHHOV Npu nocnegHei rpafympoBke MO NOBEPOYHOW ra3oBoi cmecn. Takke xenaTenbHo, Y4To6bl pa-
60TOCMOCO6GHOCTb AATYMKOB MPOBEPS/IN MOC/Ee BO3LENCTBUSA FOPHOUMX Fa30B C BbICOKMMU KOHLEHTpauusmu,
CU/bHbIX YAAPOB UK MeXaHn4eckoi Brubpauum.

11.4.2 OTenperpagurenu

Ecnv orHenperpaguTenb SBASETCA YaCTblO KOHCTPYKUMM faTymka, TO cnedyeT NpoBepsATb HAAEXHOCTb
ero nofcoeAvHeHns, NPU3Hakn KOppo3uu, Nblan uam snarn. Npu o4MCcTKe WM 3ameHe HeobXxo4MMO PYKOBOA-
CTBOBATLCA MHCTPYKL UMW U3rOTOBUTENS.

11.5 YcTpolicTBa oT60pa npo6bI

10T MNYHKT NPUMEHNM TOJIbKO K razoaHasin3atopam C NPpUHyANTENbHbIM 0T60pOM I'Ip06bl.
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11.5.1 O6wwme NonoxeHus

HeobxoanMmMO NpoBepUTb YCTPOWCTBO OTOGOpa NPO6LI Ha Hanuyne yTeyek, OTCYTCTBME MOCTOPOHHMX
npesMeToB B TPyOkax WM CY)XXEHWI MONepeyvyHOro ceyeHus: npasBwubHylo paboTy rpywm Ans BcacbiBaHWUA
WV aneKTpuyeckoro nobyanTensa pacxoga. OuncTky, PeMOHT WK 3aMeHy ciefyeT NPOBOANTL B COOTBETCTBUM
C HCTPYKLMSIMU M3roToBuTeNs. MpUUnHOI yTeukn MOXET okasaTbCs AnadparmMa Hacoca, UMeroLas TpeLuHbl
Unu apyrue noBpexaeHus, Wan nopLiHeBsble KosbLa B 3aBUCMMOCTU OT Tna NPYMEHSAEMOro Hacoca.

11.5.2 ®unabTPbI, NOBYLLKU AN1A BOAbI U OTHENperpagmTenu

Bce dwnbTpbl, NOBYLWIKX W OrHenperpagutenm Heobxoaumo OCBO6GOAUTL OT COAEPXUMOro, OYUCTUTb
WY 3aMeHUTb B COOTBETCTBUN C UHCTPYKLMAMU U3rOTOBUTENS.

11.5.3 NMpo600TOHOpPHBLIN 30HA,

HeobxoanmMo ocMOTpeTb NPOBGOOTOOPHbLIN 30HA, HA HAIMYME OT/TIOKEHMWI MOCTOPOHHUX BELLECTB U Npu-
HATb Mepbl A4N1A NPeAoTBpaLLeHNs UX fasibHellero nosBaeHus.

11.5.4 CoepvHeHunsa TpybonpoBoaoB

Bce coeguHeHns Tpy60onpoBOAOB A0/MKHbI OblTh MIOTHO 3aTAHYTblI B COOTBETCTBUMN C UHCTPYKUUAMMN 13-
rotoButens.

11.5.5 [suxylineca getanm

Bce knanaHbl v ABUXYLLMECA AeTa/n Hacoca c/ieflyeT cMmasbiBaTb TO/IbKO B COOTBETCTBUN C UHCTPYKL M-
AMU N3roTOBUTENS.

MpumeyaHune — Kak npaBuio, CUINKOHOBbIE CMa3kuM He UCMO/b3YIOT ANS 3TUX uenei; A0oNyCTUMOCTb npu-
MEHEHUA TeX UM UHbIX CMa30K Heob6Xo4MMO NOATBEPANUTL Y U3rOTOBUTENS.

11.5.6 ABTOMaTM4eckne cucTembl 0T6opa NPoobbI

Heob6xoAMMO yCTaHOBUTL 3afaHHOe 3HaYeHne pacxofa B aBTOMaTUYeCcKnx cuctemax, Ucronb3ys peko-
MeHA0BaHHOe KOHTPO/IbHO-U3MepuTenbHoe 060pyf0BaHNe.

11.5.7 CurHanbl 0 CHWXeHUN pacxoa

HeobxoanMmo NpoBepuTb PaboTy YCTPOWCTB, BbIAAILMX CUTHAT O CHUXKEHUM Pacxofa Huxe JonycTu-
MOrO 3HaYeHus.

11.6 OTcueTHble ycTpoicTBa

11.6.1 O6wme NonoxeHms

[lns o6opyaoBaHWs C OTCHETHBIM YCTPONCTBOM HEOOGXOAMMO BbIMOMHUTL CleayloLine AeicTBus:

a) OCMOTpeTb OTCYETHbIE YCTPOWCTBA HA Ha/IMuMe pa3buTbiX UAN TPECHYBLUUX CTEKON:

b) OCMOTpPETb aHa/I0roBble OTCYETHbIE YCTPOICTBA Ha Ha/mume aedekToB (HanpMMep, UCKPUBIEHHbIE
CTperniku, 6onTalwowascsa wkana nT.4.);

C) ocMOTpeTb UU(poBbIE OTCUETHbIE YCTPONCTBA Ha Hanuume gedektoB (Hanpumep, HecBeTsaWMecs
unu cnabocBeTAWMECH CETMEHTbI U T.4.);

d) npoBecTu gpyrue anekTpuyeckme n MexaHnyeckue NpoBEepPKN OTCHETHbLIX YCTPOCTB, KOTOPbIE U3roTo-
BUTE/Ib CUMTAET HEOOXOANMbIMY 151 06ecneveHnss paboTocnocobHOCTY razoaHanmsaTopa.

11.6.2 [ipyrue oTcyeTHble ycTpoliicTBa

[pyrve oTcyeTHble YCTPOCTBA WM BbIXOAHbIE CUTHAbI (HANpuMMep, CUrHabl aBapuUnHON curHanmnsa-
uun) cnegyeT NpPoOBepPATb B COOTBETCTBMU C MHCTPYKLMAMU U3rOTOBUTENS.

11.7 ABapwuiiHas curHanunsaumsa

PaboTy aBapwiiHO curHanMsauum Heo6XxoAMMO NPOBEPSTb MyTEM CMELLUEHWs 3/1eKTPUYECKOro Hyns
00 cpabaTtbiBaHus curHanuMsauum (Mam 4pyrum MeToAoM, PeKOMeHAOBaHHbIM usrotosutenem). PaboTty camo-
[VarHoCTUKN HeucrnpaBHOCTEl criefyeT NpoBepsiTb NyTeM OTCOEAUHEHUSI COCTaBHbIX YacTein (v apyrux aei-
CTBUIA. pEKOMEH,0BaHHbIX N3roToBUTENIEM) N HabMOAEHUS, cpaboTaeT UM HeT CUrHa/IM3aL s HeMCNPaBHOCTU.

11.8 FpagyvnpoBKa B 1a6opaToOpHbIX YCOBUAX U KOHTPONILHO-U3MEpPUTe ibHbIe NPUGopbI

11.8.1 O6opypoBaHue 1 npucnocobneHns Ansa rpagyvpoBkm

Bce noBepouHble ra3oBble CMECKH M BCMoOMoratesibHoe 060pygoBaHvne Ans NpoBefeHus rpagynpoBku
[O/MKHbI 06/1a4aTb COOTBETCTBYOLWMUMN XapakTepucTukammn Ans obecrnevyeHns HafexHblx pesynbTaTos rpagy-
npoBkn. OCHOBHbIMN KOMMOHEHTaMn Habopa 060pyfoBaHNS ANS PafyNPOBKN SBASIOTCA:

a) nosepoyHas rasoBas CMecb B 6ansioHe noj gasneHneM. Kak npasuio, cogepxaHve onpegensieMoro
KOMMOHEHTa B MOBEPOYHOl CMecK HaxoauTcsl B npefenax oT 25 % o 90 % BepxHero npegena guanasoHa
n3MepeHnin razoaHanmsaTopa. OTHoCUTelbHasA NOrPeLHOCTb aTTecTalm OCHOBHOTO KOMNOHEHTa B NOBEPOY-
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MOI1 CMecU He Ao/KHa NpeBbIwaTth 5 %. bannoH MoXeT MMeTb cneluanbHyto 06paboTky BHyTPEHHEl noBepx-
HOCTW. ecnn NoBepoyHas rasoBas CMeCb MMeeT MHOTOKOMMOHEHTHbI cocTaB M npedHasHayeHa Ansi 0fHo-
BPEMEHHOI rpajynpoBKy AATUMKOB FOPHOYMX U TOKCUYHBIX, XUMUYECKW aKTUBHbIX ra3os;

b) B psge cnyyaeB A5 rasoaHasM3aTopoB, NpefHasHauYeHHbIX A8 ONpefefieHUs roployMx napos,
TPyAHO 06ecneunTb CTabuNbHOCTL NOBEPOYHBIX CMecel B 6annoHax nog AaBfeHneM v B COCYAe C HU3KMM
JaBneHvneM. B Takux crnyvasx U3rotoBuUTe b JO/MKEH NPEfOCTaBUTb fiaHHbIe N0 OTHOCUTE/IbHON YyBCTBUTE Tb-
HOCTW. YTO NO3BOJSIUT UCMO/Ib30BaTh 60/1ee AOCTYMHblE ra30Bble CMECU A1 NPOBEAEHNSA TPajyVpPOBKY;

C) A5 yMeHbLUEHNS AaBNEeHUA Ha BXOAe B ra3oaHanmsartop Ha 6as1oH ¢ NOBEPOYHOIi ra3oBoli CMeChio
Heo6X0AMMO yCcTaHaBNMBaTb PEAYKTOP, KOTOPbIA MOXET GbiTb Kak C (DUKCUPOBAaHHbLIM, Tak 1 C peryimpyemsiv
[aBfieHneM Ha Bblxoge. Bo MHOrMX cryyasx MOBEPOYHYIO rasoByld CMeCb He criedyeT nojaBaTb Ha raso-
aHanusaTop Npy U36bITOYHOM JaB/eHUN, U TOrAa AOMONHUTENBHO MOXET NOHaA00MUTLCA PerynaTop pacxoga
LNA TOro, YTo6bl YCTAHOBUTL 3HAYEHWE pacxofa B COOTBETCTBUM C yKa3aHUAMU W3rOTOBUTENS;

d) Ans rasoaHanM3aTopoB C NPUHYAWUTENbHLIM OTOOPOM MPOObLI TPAAULIMOHHLIM METOAO0M, obecrneun-
BaloLMM nojavy rasa npu atMoc)epHOM AaBfieHWM, YTO COOTBETCTBYET YC/IOBUAM 3KCMyaTauum, aBnseTcs
NpUMEHEeHMe NIacTUKOBOro NPO6G00TGOPHOrO MeLLKa, HanoJIHEHHOrO MOBEPOYHON ra3oBoli cMechio. B kave-
CTBe a/lbTEPHATVBbLI MOXHO YCTaHOBUTbL Ha BbIXOAE Perynsatopa pacxof 60/blunii, 4em oTompaeT YCTPOCTBO
oTbopa npobbl, a U3NULEeK NOBEPOYHOI cmecu cbpacbkiBaTb B atmoctepy. B HacToslee Bpemsi AOCTYMNHbI
perynaTopbl faBfeHns co BCTPOEHHLIM PeryisaTopoM pacxoja, YTo oroBapuBaeTcs Npu 3akase.

B coBpemMeHHOM 060py[0BaHUN PedyKTop faB/ieHWs 4acTo KOMOGMHMPYETCA C PerynsiTopoM pacxoja,
KOTOPbIA MOXeT obecneunTb TpebyeMblli pacxos Npobbl NpY MUHUMa/IBHOM PaspsXeHNW Ha BbIXOAE:

€) Ans nojayv NoBepOYHOI rasoBoit CMecU Ha razoaHanmsaTop ¢ AU dy3MOHHbIM 0TGOPOM NPO6BLI U He-
KOTOpble rasoaHann3aTopbl C NPUHYAWUTENbHBIM OTGOPOM WUCMOMb3YIOT PErynATopbl ¢ (OMKCUPOBaHHBIM Pacxo-
[OM 1N MeXxaHW4yeckUM WHAMKATOPOM pacxoja WU HacTpavBaeMble Perynstopbl, 060pyAOBaHHbIE AaTHMKOM
pacxoja;

f) kak npaBuno, 4N NoAa4n NOBEPOYHOI ra3oBOi CMecH Ha ra3oaHaM3aTopbl C NPUHYAUTENbHBIM OT-
60poM npobbl TpebyeTcs TONbKO TPy6Ka. [N razoaHannsaTopos ¢ ANMPY3NOHHBIM OTOOPOM HEOGXOAUMBI
cneyuanbHble yCTpoicTBa A15 Nojayn NoBEPOYHOI rasoBoii cmecn — agantepbl. OHK pa3pabaTbiBaloTcs U3-
roToBMUTE/IEM Fa30aHa/IM3ATOPOB U CAYXAT 15 TOro, YTOGbl MOBEPOYHAs ra3oBas CMecb OKpyxana fatumk(n)
1 He No3BosisiNa NPOHWKHYTL OKpyXatliemy Bo3ayxy. Ho. 4uTo 6onee BaxHO, KOHCTPYKLUS aganTepa B CO-
yeTaHUM C OnpefesieHHbIM PacxofoM MOBEPOYHON rasoBoii CMecu co3AaeT YCNOBUSA, NPU KOTOPbIX CUTHAs
JaTtunka okasblBaeTCs B TOYHOCTW Takoi Xe, kak u npu gndy3mMoHHOM OT60pe Npobbl M3 aHanNM3npyemorn
cpefbl COOTBETCTBYIOLLErO COCTaBa;

[) rpagyvipoBKa TPacCOBbIX ra3oaHasM3aTopoB B MPOLECCE 3IKCMyaTauum MOXeT OCYLLeCTBAATbCS
C NMOMOLLbI0 KOHTPOJIbHOW AYelikn. KOHTponibHas suelika 3ano/iHAeTCA NOBEPOYHOI ra3oBoi CMecbhlo, COCTOs-
e 13 roptoyero rasa u asota. [pousBefeHne KOHLEHTpaLMM NOBEPOYHOrO rasa Ha ANNHY SYeiiku ecTb UH-
TerpanbHas KOHLEeHTpaums. Yale Bcero npoBepka paboTocnocoGHOCTU PEry/IsipHO OCYLLLECTB/ISETCA Npu no-
MOLLM NpefBapuTe/IbHO OTKaIMGPOBAHHOMO ONTUYECKOro onnbTpa, NOCTaBASEMOro U3rotoBuTenem. B o6oux
cnyyasx cpeficTBO KasIMGPOBKM pacnonaraeTcs Mexay TPaHCMUTTEPOM U PeCUBEPOM WU MeXAy TpaHcuBe-
pPOM U CBETOBO3BpaLLaTENEM.

NMpumeyaHue — Bcerga Heo6xo4MMO NPUHUMATL Mepbl MPOTUB MOBPEXAEHNA NPesBapUTENLHO 0TKaNNGpo-
BaHHOTo ONTUYeckoro unbTpa. faxe HeGonblMe LapanuHbl, Cneabl Nbiiv, oTNeYaTkn nanables, Apyrve 3arpasHsoLme
BELLEeCTBA MOTyT NPUBECTU K 3HAUYUTENIbHOMY MCKAXEHWIO NokasaHuii. He cnegyeT ncnonb3oBaTb Noc/efoBaTeIbHOCTb
13 HECKOJIbKMX OTKaNMBPOBaHHbIX ONTUYECKNX ONbTPOB;

h) o6opynoBaHue Ans rpafyMpoBKM U COeAMHUTENbHbIE TPYBKU He AOMKHbI afcop6UpPoBaTL KOMMOHEH-
Tbl MOBEPOYHOIi ra30BOii CMecH U JO/MKHBI GbITb YCTOWYMBBI K KOPPO3UK. [151 3TO Lienim MoryT noTpe6oBaThbest
crneumanbHble Matepuansl, 0CO6EHHO Koraa B COCTaB rasoaHanu3artopa BXOAAT AATUMKM TAKUX XUMUYECKM
aKTUBHbIX BELLECTB, Kak CEPOBOA0OPOL MW X/10p;

i) HekoTopble COBpPEMEHHbIE MEPEHOCHbIE Ta30aHaNM3aTOPbl CO BCTPOEHHLIMU MUKpOMpoLieccopamm
¥ KaHanamu nepejaun AaHHbIX KOMMIEKTYIOTCS Cneuuasim3upoBaHHbIMU rPaayMpoBOYHLIMUA YCTPOWCTBAMM,
TakkKe UMeLMMN KaHal nepejaun AaHHbIX, Yepes3 KOTopblii HA KOMMbIOTep NepeaaloTcsi COO6LLEeHNst O pe-
3ynbTaTax rpagyvpoBky. OHM TaKkkKe MOTYT BblJaBaTb NOKa3aHUsi, OCHOBaHHbIE Ha faHHbIX MO OTHOCUTE/IbHO
UyBCTBUTE/ILHOCTU, TakMM 06pasoM, 060pyaoBaHMe, rpafyMpoBaHHoe Mo MeTaHOBO3AyLIHON cvecu, byaet
nokasblBaTb KOHLLEHTpaLuIo, Hanpuvep, NeHTaHa;

i) B Apyrmx cnyuyasix, 0CO6EHHO 3TO KacaeTcs CTaLMOHapHbIX ra3oaHann3aTopoB, UCMOJb3YOT nopTa-
TUBHBI MyNbT yNpaB/eHus ¢ KaHaNoM Nepejaun aHHbIX, C NOMOLLbIO KOTOPOTO MOXHO NOAK/OUUTLCS K ra30-
aHanusaTopy 1 NPoOBECTU HEOBXOAMMbIE HACTPOIKY;
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K) KOPPEKTUPOBKa YyBCTBUTEIbHOCTW B MOC/IEAHUX ABYX C/yYasx MPOUCXOAWUT MPOrpamMmmHo, no3ToMy
Heo6X0AMMO NMPUMEHSITb TO/IbKO NOBEPOYHYIO ra3oByt0 CMECh, yKa3aHHY U3roToBuUTEe/leM razoaHanmsaropa,
nogasasi ee C peKOMeHA0BaHHbIM PacXofoM.

C yyeToM BCEro MHOroo6pasusi BapMaHToOB Npu BbIGOPE NOBEPOYHOI ra3oBoli cmecy 1 060pyL0BaHUS,
Heo6XoAMMOro 47151 rpafyMpoBKN CTO/b CMIOXKHBIX ra3oaHan3aTopos, NepPBbIM, U BO3MOXHO €UHCTBEHHbIM,
BapnaHToM byaeT o6opyaoBaHme, pekoMeHA0BaHHOe M3roTOBUTENEM NS KaX 0V KOHKPEeTHOW mModenu raso-
aHasnusaTopa.

11.8.2 TlpoBefeHune rpagyvpoBKM B Nab0paTOpPHbIX YCIOBUSX

11.8.2.1 O6wMme nonoxeHus

O6opygoBaHne Ana rpagyvpoBku criefyeT BblbupaTb B COOTBETCTBUU C PeKOMeHAaunsamMun, npuseieH-
HbiMK B 11.8.1 HacTosALero ctaHgapTa.

11.8.2.2 la3oBble cmecu

MpoBepky No ra3oBbiM CMECAM HEOH6XOAMMO NMPOBOAUTL B MPOBETPMBAEMOM MOMELLEHWUN, UCNO/Ib30BaH-
Hble ra3oBble CMecu copacbiBaTb 3a npegesbl NOMeLLEHUS.

11.8.2.3 Ctabunusauus

["a3oaHanm3aTopbl AO/MKHbI 6bITh BblAepXaHbl B MOMeLLeHuu, rae 6yayT npoBOAuTb rpagyvpoBky, A0 [,0-
CTUXXEHUA TemnepaTypHOro paBHOBECUs, NOc/e Yero Heo6XxoANMO NoAroToBUTL ra3oaHannsaTopbl K paboTte
B COOTBETCTBUM C PYKOBOACTBOM MO 3KCMyataLum.

11.8.2.4 PerynupoBka HyneBblX NokasaHui

PerynnpoBky HyneBbIx NokasaHuii 06bIY4HO NPOBOAAT Ha YACTOM BO3AyXe UK. KOrga HeBO3MOXHO ra-
paHTMpoBaTb €ro YACTOTY, MPW nogaye HyneBoro rasa (06bIYHO 3TO CYXOi BO3AyX) U3 6asnioHa nNoA AasfeHu-
em. Mpun 3TOM ncnonb3yoT o6opyaoBaHne, onucaHHoe B 11.8.1.

11.8.2.5 PerynupoBka Y4yBCTBUTE/IbHOCTMN

Heob6xoauMo noAaTb NMOBEPOYHYIO ra3oBY0 CMeCb Ha rasoaHanu3atop W 3adukcmpoBaTb ero nokasa-
Husi. Mpy He06X0AMMOCTU YCTAHOBUTb 3HAYEHWNS MOKa3aHWii paBHbIMW NACNOPTHOMY 3HAYEHMIO COAEPXKAHUSA
LleneBoro KOMNOHEHTa B NOBEPOYHOI ra3oBoii cMecu. B psfe cnyyaeB aTa yCTaHOBKA BbINOIHAETCA aBTOMa-
Tuuyecku. Mocne aToro cnegyet nogate HyneBol ra3 n ybeanTbCs, YTO NOKasaHWsa BEPHYINCH K Hy. MoxeT
BO3HVKHYTb HEOBXOAMMOCTb NOBTOPUTL ONepaLmmn peryanpoBku HyAsS U YyBCTBUTEIBHOCTU, ecin B 060pyAo-
BaHWUM 3TW PEry/IMPOBKN BAUSIOT APYT Ha Apyra.

11.8.2.6 NpoBepka aBapwiiHOW CUrHaNM3aunm

Heobxoanmo ybeanThbes, YTO aBapuiiHas curHanmsaums cpaboTaeT, Koraa cofepxaHve onpegensiemo-
ro KOMMOHeHTa AOCTUTHeT NOpPOroBoro 3HayeHus. Heob6xoAuMo cnepfosaTb pekoMeHJauusM W3roToBuTens
npu BbIGOpE ra3oBoi CMecu 4N1A rpagynpoBKN ra3oaHam3aTopoB, NMELWNX aBapuiiHyo CurHanusaumio, Tak
Kak cofiepxaHue onpeaensaeMoro KOMNoHeHTa B MOBEPOYHOM CMECU J0/HKHO NPEBbILLATh YCTAHOB/IEHHbIV NO-
por cpabaTbiBaHWsA aBapuitHON curHanusauuy (4To6bl rapaHTpoBaTh ee cpabaTbiBaHue).

11.8.2.7 OT4YeT 0 TEXHNYECKOM 06CNYXMNBAHWM

[pagyvpoBka siIBNSETCA NOCNefHel onepauuveid, BbINOHAEMOl nepef nepegadveil rasoaHanmsaropa
B aKcnyartauuio. PekoMeHayeTcs, YToObl faHHble O rpafynpoBKe 3aHOCUINCL B OTYET O TEXHUYECKOM 06C/y-
XUBaHUW razoaHanmsatopa. OTYeT 0 TEXHUYECKOM 06CNyXMBaHUN (MW 3aMEHSIIOLWNIA ero AOKYMEHT) JO/DKeH
6bITb JOMOJHEH NpU Creayllleil nepefaye rasoaHannsatTopa 415 MPOXOXAEHUA TEXHUYECKOTo 06CnyXuBa-
HUs. B npunoxeHnn D MOXHO HaliTW obpasel, TUNMOBOro OT4eTa O TEXHUYECKOM 06CNyXMBaHUN.



A.1 O6wWwune NoNoXeHns

MPpUHUKUMBI N3MEPEHUS

Mpunoxexne A
(o6a3aTenbHoe)

FOCT IEC 60079-29-2—2013

OnucaHns NPUHLMNOB AeliCTBUA PasNNYHbIX TUNOB AATYMKOB NPUBEAEHbI B HACTOALLEM NpuioxeHun 6onee nog-
po6Ho. Yem B pasgene 5, U NpefHasHauYeHbl 418 UHXEHEPOB W NWLL. OTBETCTBEHHbIX 3a BbIGOpP, paspaboTKy U YCTaHOBKY
ra3oaHann3aTtopoB, a Takke A5 WL, NPOBOAALMX 06yYeHne. B HACTOAWEM NPUIOXKEHUN ONUCaHbI NPeuMyLLecTBa, Tu-
NUYHbIE NPUMEHEHUS N OTPAHUYEHUS [EBSATU YHUBEPCA/bHbIX TUMNOB rasoaHann3aTtopos. OrpaHN4yeHunst No NPUMEHEHNHO
BK/IOYAIOT B/IMSIHWE HEOoNpeensieMblX KOMMNOHEHTOB, a TakKe BELEeCTB, BbI3bIBAKOLMX NMOTEPI YyBCTBUTEILHOCTM AATUN-

KOB (KaTa/MTuyeckux si40B).

Mo cBoemy MpuHUMMY AelCTBUA TepMoKaTaIMTUYeckne aatunkm (cMm. A.2) 1 aHanm3aTopbl TemnepaTtypbl naaMmeHun (CMm.
A-8) npefHa3HaueHbl 415 onpefeseHNs roproUrX rasos NyTeM KX CKUraHUs 1 NO3TOMY He MOTYT C/TYXUTb A/151 ONpeAeeHnst Hero-
PKMWX ra3oB 1 napos. [lpyrne AaTunku, ONUCaHHbIe B HACTOALLEM NPUIOXKEHNN, NPeAHA3HaYeHbI /19 OnpeAesieHNs Kak roproymnXx,
TaK 1 HEroproYMX rasos, UX MPUHLMN AeACTBUSA OCHOBaH Ha Pas/IyHbIX IU3NYECKUX U XMMUYECKUX CBOCTBAX 3TUX ra3os.
[nsa ypobcetea untatens gaHHble Tabnumubl A.1 NONHOCTLIO COOTBETCTBYIOT AaHHbIM Tabnuupl 1 pasgena 5. namexe-
Hbl JINL L CCbISIKM HAa MYHKTbI COTMIACHO HACTOALLEMY MPUIOXKEHNIO.

Ta6nuua Al — O630p razoaHaNUTNYECKOTO 060PYA0BAHNS C PA3/TIUYHBIMU MPUHLMNAMN U3MEPEHUit
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OkoHuaHue Tabnuubl A. 1
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MpumevaHnA

1 KayecTBeHHOe CpaBHEHWEe MPUHLMUMNOB U3MepeHus. [laHHble 3HauYeHWsA He yUYnTbiBalOT Bpems cpabaTtbiBaHWs
raszoaHann3aTtopoB C NPUHYAUTENbHBIM NPO600T60POM.

2 B Tabnuue npuBeAeHbl Hanbonee TUNUYHbIE NPUMEpPBI.

3 XnopupoBsaHHble YrneBofoposbl.

4 OpraHnyeckue rasoreHHble NN HeopraHnyeckne ralongHble COefUHeHNs.

5 UM — MOHU3aLMOHHbIN NOTeHLuMan BelecTBa; X — aHeprusa Y®-namnbl getekropa.

6 [laHHble B CKOOKax ycnoBHbl. CM. COOTBETCTBYIOL M NOAMYHKT.

A.2 TepmokaTanutuyeckne gatuymnku

A.2.1 O6wue nonoxeHns

MpuHUMN feiicTBUA TepmoKaTanuTUYecknx AaTYNKOB OCHOBAH Ha OKWC/IEHUM TOpHOYero rasa Ha NoBEpPXHOCTU KaTanu-
3aTopa. aNekTpuyeckn Harpesaemoro 4o Temnepartypbl 450 “C — 550 C. Katanusartop, kak npasuio, nmeeT popmy cnnpaam
U3 KaTannTUYeCcKoro Mmatepuana, Hanpumep, NAaTuHbI LN BbINOSIHEH B BUAE GYCUHKM M3 NOPUCTON KepaMuku, nponuTaHHO
BELLEeCTBOM KaTanu3aTopa W 3akpenieHHOR Ha HWTW Hakana. MocnefHo KOHCTPYKLMIO YyBCTBUTE/IbHOTO 3/1eMeHTa 4acTo
Ha3blBalOT «NeNnncTop». B nocnegHne rofbl «NenncTop» ctan OCHOBHO KOHCTPYKLUMeR TepMoKaTaaMTuyeckoro gatyvka.

OKncneHve NPUBOAUT K MOBbILEHNIO TeMMepaTypbl YyBCTBUTE/IbHOTO 3/1eMeHTa, NPpMBIM3NTeNbLHO NPONopPLVOHaNb-
HOMY CofiepXaHuto onpesensemMoro roptoyero raza. KOHCTpyKTUBHO faT4MK COCTOUT U3 BYX YyBCTBUTE/bHbIX 3/1IEMEHTOB,
yCTaHOBJ/IEHHbIX 6/1M3K0 APYT OT Apyra, OANH U3 31eMEeHTOB — pabounii, a 4pyroil — cpaBHUTENbHbIA. Pabounii n cpaBHU-
Te/IbHbI YYBCTBUTE/bHbIE 3/IEMEHTbI AN1EKTPUYECKN NOAOGHbI, OAHAKO CPABHUTENbHbI YYBCTBUTE/NbHbIA 3N1EMEHT HE U3-
MeHsIeT CBOI0 TemnepaTypy W. cnefoBaTeslbHO, CBOe 3/1eKTpPUYecKoe CONpOTUBAEHWE MPU KOHTaKTe C roployuum rasom.
OG6bIYHO YYBCTBUTE/IbHbIE 3/IEMEHTbI BK/IOHAIOT MO NOJIYMOCTOBOV cxeme. MNpn 3TOM BANSIHUE BHELLHWUX BO3LECTBYIOLWNX
chakTopoB, TakUx Kak JaBneHvne, TemMnepartypa 1 BMaXxHOCTb OKpyXarLiei cpefbl, KOMNEHcUpyeTca B npegenax paboumnx
yCNOBUIA akcnayaTauum gatymka.

M3meHeHne conpoTnBieHnsa paboyero 4yBCTBUTE/IbHOTO 3/1IEMeHTa NPMBOANT K pazbanaHCcpoBKe MOCTOBOW CXeMbl
BK/IIOUYEHNA faTymka.

ToT hakT, YTO Ha NOBEPXHOCTW YyBCTBUTE/ILHOrO 3/1IEMEHTA NMPONCXOANT pPeakLns OKUCNeHNs roployero rasa, o3Ha-
yaeT. 4YTo Kak cama npoba, Tak v KUCN0Pog pacxoAyoTcs B MpoLecce nNpoBefeHusi usMepeHuii. CnegoBaTtenbHo, aHannsu-
pyemas npob6a v KUCN0opog f0/DKHbI HENPEPbIBHO NOABOAUTLCA, & NPOAYKTbI CTOPAHNA AO/MKHbI YAAaNATLCS C MOBEPXHOCTH
YyBCTBUTE/IbHOTO 3/1eMeHTa. OTO YCOBUE BbINONHAETCS 160 3a cueT Audpdpy3nn, NM6o NpUHYANMTENbHO NyTeM pasmelle-
HWA YyBCTBUTE/IbHOTO 3/1eMeHTa B NOTOKE aHanM3Mpyemoro rasa.
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B kepamunyecknx «nenamncrtopax» gucdysns ropoumx ra3os n KUCI0pPOAa, a Takke 0TBOA NPOAYKTOB CropaHms ¢ no-
BEPXHOCTM onpefesnseT CKOPOCTb NpoLecca Npu BbICOKMX KOHLLEHTPALUAX FOPHOYMX Fa3os, HTO NPUBOAUT K HACbILLEHUIO
1N aHOMasibHOMY MOBEJEeHNI0 faTunka npy KOHLEeHTpaumsax roptoyero rasa 6onbwmx 100 % HKMP.

MockonbKy ANs paboTbl TepMoOKaTaNMTUHYECKNX AAaTUYNKOB TpebyeTcs, Kak MUHUMYM, 4To6bl 06beMHas [0S KUCNo-
poga B Bo3dyxe 6bina 10 % unu 6onblie, TO TepMokaTanMTUyeckme AaTumku MOryT UCNOb30BaTbCA ANA OnpeAeseHns
roploynx rasoB Npu nx cogepxaHun B Bo3gyxe He 6onee 100 % HKMP.

Mo aToii NnpnymHe razoaHanuTYeckoe 060pyA0BaHNe [O/HKHO UCMNOb30BAaTh AaHHbIA TUN AATUMKa TOSKO /151 KOH-
LueHTpauunii meHbwmnx 100 % HKMP B HopmanbHoi aTmocdepe.

TepmokaTtanuTuyeckme AaTinkum nofAsBepxeHsl HeobpaTUMOMY WM BPEMEHHOMY OTPAaB/IEHMIO KaTasim3aTtopa HeKko-
TOPbIMW BeLlecTBamMn (Hanpumep, kKatanuTUYecknuMmn agamu), B pesysbTate Yero YyBCTBUTENbHOCTb 4aT4MKOB BPEMEHHO
U HeobpPaTUMO CHMXAETCH, YTO NPUBOAUT K CHVXEHUIO CUrHana AaTynMkoB B NPUCYTCTBUM ra3a. Heobpatumoe oTpas-
NeHve KatanmsaTopa TepMoKaTaMTUyecKoro JaTumka MoXeT 6biTb pesybTaToM BO3AENCTBUA TaknX BELLECTB, Kak KpeM-
HuliopraHnyeckne coeAunHeHUs, TeTpasTUICBUHEL, CepHble 1 hocdopopraHnyeckne coeanHeHus, KoTopsle 6o obpa-
3y10T TBEPAbIli C/I0 NPOAYKTOB CrOPaHnsa Ha KataMTuyeckoin NoOBEPXHOCTN YyBCTBUTE/TbHOIO 3/1EMEHTa, /IM60 N3MEHSIOT
CTPYKTYPY ¥ nowab NoBEPXHOCTU. B paje cnyyaes BpeMeHHOe OTpaB/ieHre [I0XET Bbi3blBATLCSA, HANPUMEpP, HEKOTOPbI-
MU ranoTeHCcoAepXalLMmn yrinesogopoaamu.

Tak Ha3blBaeMble «CTOlikne K 0TpaBMeHNo» AaTUYMKN CNOCOOHbI NEPEHOCUTL 6oNee BbICOKME [03bl KaTasnTU4ecknx
AA0B, YEM TPAMNLMOHHbIE AATUUKM, MPEXAE YEM B HUX HAYHETCHA Npouecc Heo6paTVMOro OTPaBEHUS U CHUXKEHUS YyB-
CTBUTENIbHOCTHU.

TepmokaTanuTMyeckue AaTymkn, YyBCTBUTE/IbHbIA 3/1€MEHT KOTOPbIX BbINOMHEH B BUAE Kepamuyeckoil GyCuHKM,
CNOCO6HbI (PYHKLMOHNPOBATL HENPEPbLIBHO B TEYEHWe HEeCKObKNX NIeT MpW OTCYTCTBUM CKOMbKO-HWOYAb 3HAUYNTENbHOro
KO/IM4yecTBa Kata/MTUYeckmx 408 B BO3AyXe, HO OHV TEM He MeHee NOCTENEHHO TEPSAIOT CBOK YyBCTBUTE/NIbHOCTb BCes-
CTBME CTapeHus 1 BO3AeiiCTBMA CNefoBbIX KO/IMYECTB KaTa/MTUYecknx sgos. B €BA3M € aTUM Heob6xoAMMO NMPOBOAUTL
perynsipHyto NpoBepKy YyBCTBUTENIbHOCTU, NEPUOAUYHOCTL KOTOPOI onpeAensieTcsi 0COGEHHOCTMU KOHCTPYKLUN KOH-
KPETHbIX TUMOB JaTUYNKOB U YC/IOBUAMMN UX IKCNyaTaLum.

Kak npasusno, B kopnyc faTynka BMOHTUPOBAHO MeTasl/IM4eckoe ra3onpoHnLaemMoe ycTpoiicTBO— OrHenperpagunTerb,
obecneunBatLLnii JOCTATOYHbIA ra3006MEH MeXay aHann3mpyemoi cpefoii U NOBEPXHOCTbIO YyBCTBUTE/IbHOIO 3/1IEMeHTa
1 NPW 3TOM UCKNI0YaIOLLMA BO3MOXHOCTb Nepefayn BOCMNIaMeHeHUsi OT HarpeToro YyBCTBUTE/IbHOMO 3/1IEMEHTA B OKpYXato-
Lyt0 cpefly, eC/iv COAepXaHue roployero rasa B aHanmsnpyemoii cpege npesbicut HKMP. OrHenperpagmTens obecneymsaeT
Tawke 3almnTy YyBCTBUTE/IbHbIX 3/1IEMEHTOB OT MbIIN, MEXaHUYECKUX MOBPEXAEHWA 1 0T BO3AeiiCTBNA NOTOKOB BO3AdyXa.

TepmokaTanuTUyecknii AaTynmk MoxeT OblTb UCMOML30BaH B razoaHanm3aropax:

- Andy3nOHHbIM 0T60POM NPO6bI;

- C NpUHYAUTENbHOW nogaveli Npobbl, 06ecneynBaeMoi pyyHbIM UK 3/TEKTPUYECKUM HACOCOM.

A.2.2 O6nactb NpUMeHeHUsN

TepMmokaTanuTMyeckne AaTyumku npeAHasHauvyeHbl A5 ONpeAesieHus BCeX CMecell roproynx rasoB C BO3AYXOM
npu KoHUeHTpaumsax mMeHbwunx 100 % HKMP. TepmokatanuTuyeckme AaTtynkm NPUHLMNUANBHO YYBCTBUTE/IbHbI KO BCEX
rOpPIOYMM rasam, Ho UMET Pas/INyYHY0 YyBCTBUTE/IbHOCTb K Pa3/INyHbIM rasam.

Bpemsa ycTaHOBMEeHWA NOKasaHWil 1 YyBCTBMTENbHOCTb [aTYMKOB 3aBUCAT OT CBOWCTB OMpejesisemMoro rasa.
UYem 6osblue MOnekynsipHasi Macca v pasMep Mosiekyn rasa, Tem 6onblie 6yaeT Bpems yCTaHOBNEHUS nokasaHuii u,
Kak NpaBu/10, MeHbLUe YyBCTBUTENbHOCTb.

A.2.3 OrpaHuyeHuns no NPpUMMeHeHuo

MprHUMN geicTBMA TepMoKaTaMTUYECKOro fJaTynka OCHOBAH Ha KaTta/MTUYeCckOM OKUCMEHWW B NPUCYTCTBUM [,0-
CTaTOYHOrO KO/IMYecTBa Kucnopoga. HefoctaTok Kucnopoga rnoxeT 6biTb Bbi3BaH 60/1bLINMM COAEPXaHWeM roployero rasa,
3HaunTeNbHO npesbiwawym HKMP. nnn 3HaunTenbHbIM cofepxaHuem MHepTHOro rasa. CnefosaTesibHO, AaHHbIN TvN
flaTumka MOXHO UCNOMb30BaTb TONLKO A/ ONpeAeneHns cMeceli roploymnx rasos 1 Napos B BO3AyXe Mpu UX cofepXxaHnm
[0 100% HKIP.

NMPEAOCTEPEXEHWE! Korga cogepxaHue roptoyero rasa B Bosgyxe npesbiwaeT HKMP. TepmokaTanutunye-
CKMIA faTumnk BBUAY HegocTaTka KMCNopoAa MOXeT BblaBaTb OWNGOYHBIA CUTHAN, a Noka3aHus razoaHanmsarto-
pa moryT 6bITb MeHee 100 % HKIIP.

CneposaTenibHO, razoaHannsaTopbl C TepMoKaTaIMTUYECKUMMN AaTykamun, COOTBETCTBYOLWME Tpe6oBaHNAM CTaH-
papta /EC 60079-29-1 A0/mKHbI MMeTb 6/I0KMPYIOLLUIACS CUTHA O BbIXOAe NokasaHuii 3a npejesibl AnanasoHa nsMepeHui
(MHAMKauuo Nneperpyskun), YTo6bl N3GeXaTh BblAaun OLLMGOYHbIX NOKa3aHMi. O4HAKO CTauMoHapHbIe AaTYUKK (Hanpumep,
AaTunKn, eANHCTBEHHBIM BbIXOAHbLIM CUFHA/IOM KOTOPbIX SBASETCA TOKOBbIA Bbixo4 4—20 MA) 1 paHee paspaboTaHHble
rasoaHanun3artopbl MOTYT HEe UMeTb Takoi PYyHKLMN.

MpunmMmeyvyaHnune — B cnyyaax, ecivm UCNOMb3YOTCA AATYMKN, €AUHCTBEHHbLIM BbIXOHbIM CUTHa/IOM KOTOPbLIX AB-
NAeTca BbIXOAHOW CUrHan MOCTOAHHOrO Toka 4—20 MA LeHTpasibHblli 610K KOHTPONSA U CUTHaNU3auum B COOTBETCTBUM C
JEC 60079-29-1 fo/XeH BblgaBaTb 6/10KMPYIOLLMIA CUTHA O BbIXOAE NOKasaHWii AaTuvka 3a npegenbl gnanasoHa n3MepeHuii.

BnusiHMe CKOpPOCTM BO3AYLIHOTO MOTOKA HAa TEPMOKATaSIMTUYECKWid JaTunk ¢ UG dY3NOHHBIM OTGOPOM NpO6bI
[O/MKHO YCTPAHATLCS KOHCTPYKLMEN faTumka v NpUMEHeHeM rasonpoHULaeMblX 3/IEMEHTOB, U3TOTOB/IEHHbIX U3 CMeYeH-
HOTO MeTaslIMYECKOro NOPoLLKa.

N3MeHeHUs AaBrieHus, TeMnepaTypbl U BaXHOCTV HE OKa3biBaloT CYLLECTBEHHOrO BNUSHUA Ha Nokas3aHus TepMo-
KaTasIMTUYECcKOro faTumnka B npegenax pabounx ycnosuin. OQHAKO YEM HVKE 3HAYEHWE MOopora CUrHasm3auum, Tem 60s1b-
Wwe GyfeT BAMsSHUE U3MEHEHWI TemMnepaTypbl 1 Apyrnx hakTopoB OKpyxatoLlei cpeabi.
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[ns npefoTBpalleHns NOXHOro cpabaTbiBaHWsA CUTHaIM3auny He pPeKoMeHAyeTCsl ycTaHaB/MBaTb 3HAYeHVe no-
poTta curHanusaumm Huxe 5 % HKILP ana metana. 10 % HKIMP gna nponaHa n 6ytaHa n 20 % HKMP gna napos 6eH3nHa
(rekcaHa) npu ycnoBuu, 4To B NOC/AEAHEM C/ly4yaB MPUHATbLI COOTBETCTBYIOLWME MepPbl MPEeAOCTOPOXHOCTN NPOTUB TOKCH-
4YecKoro eiicTBus napos.

Ecnn o6bemHan [071a roploymx rasos B BO3fyXxe MpeBbillaeT BepPXHWUI Npegen AnanasoHa M3MepeHuid, 0cobeHHo
npu ANUTENbHOM BO3AENCTBMM Ha faTuuK Takoil cpefbl, rOXeT NoTpeboBaTbCA HECKO/IbKO YACOB /11 BOCCTAHOB/IEHNSA
XapakTepucTvK gaTumka uam MoryT HabnaaTbca HeobpaTMble U3MEHEHWSA HYNEeBOr0 CUrHana u YyBCTBUTE/IbHOCTH.

Mo npuunHam, NpUBEAEHHLIM Bbllle, TEPMOKaTa/IMTUYECKNE AaTUNKN HE NOAXOAAT AN NMPUMEHEHUSA B YCNOBUAX,
TPeG6YIOLUX BbICOKOW YyBCTBUTENLHOCTU {Hanpumep, AN Anana3oHOB U3MEPEHWIA 3HauYMTeNnbHO Hmke 0— 10 % HKIMP),
NoCKO/IbKY yBeNnyeHne koahhuumeHTa yCuneHna Tonbko yCUANT 3T HexenatesibHble CBOCTBA.

A.2.4 BnnaHue HeonpepgenaemMblXx KOMNOHEHTOB

TepmokaTanMTUyeckniti AaTuuk, Kak npasuno, He obecneunsaeT n3bupaTesibHOCTb, NOTOMY YTO BCe roptoyne rasbl
(B BO3Alyxe) BbI3bIBAIOT U3MEHEHME ero curHana. CyliecTByeT 3HauYMTe bHbI pa3bpoc YyBCTBUTENBHOCTM AaTymMka K pas-
JINYHBIM ra3aM, KOTOpble He CBA3aHbl MPAMO CO 3HadeHussiMn HKMP. PekomeHgyeTcs MCNosb30BaTh AaHHblE MO OTHOCU-
TeNbHOIi YyBCTBUTE/IbLHOCTMW, NPeAoCTaB/IEHHbIe U3rOTOBUTENEM.

Ecnu KoHTponmpyemas cpefa COAEPXWUT ra3 Wau rasbl, KOTOpble pa3baBisaioT UM 3ameLlaloT KUC0Poj B BO3AyXe
(Hanpumep, asoT UK AUOKCKUA yrnepoga), To TepMoKaTaIMTUYeCKnii faTunK MOXET BblAaTb cnabblil AN faxe Hynesoi
curHan. Noxoxwve npo6aembl MOryT BO3HWKHYTb M3-3a NPUCYTCTBUS NapoB BOAbl, KOTOPbIE, CKOHAEHCUPOBABLUUCH, MOTYT
3aKpbITb NOPbLI OTHENPBrpagnTens. NpefoTepaTns NPOHNKHOBEHME ra30B K TepMoKaTaiMTuyeckomy gatumky. Mpucyrtcrene
B Npo6e MHePTHOrOo rasa (Hanpumep, aproHa uan reansa) Takke MoXeT HapyLMTb TEN/I0BOE paBHOBeCMHe JaTunka, 4To npu-
BefeT K Bbljaye razoaHann3aTtopomM OLNBGOYHbIX NOKa3aHWiA.

A.2.5 OTpaBneHune

TepMokaTtannTnyeckne Aatynkn 4yBCTBUTE/bHbI K OTPAB/IEHNIO BELLECTBAMN — KaTa/IMTUYECKUMMN AfamMmn, MHorne
13 KOTOPbIX JOBO/IbHO LUMPOKO NMPUMEHSAIOTCA, YTO TpebyeT perynspHbiX NPOBEPOK YyBCTBUTE/ILHOCTU U FpaynpOBKN.

MoTeps 4yBCTBUTENLHOCTU MOXET 6biTb HEO6PATUMON UM BPEMEHHOV B 3aBUCUIIOCTU OT (hN3NUECKNX U XUMUye-
CKWX CBOWCTB Takoro BelyecTsa.

HeobpaTumas noteps 4yBCTBMTENIbHOCTU, U3BECTHAs KaK «OTpaB/ieHNe kaTanusatopa», BO3HWKaeT B pesy/bTaTte
BO3/le/iCTBNA CneAyoLnX BeLecTs:

- KpeMHWiopraHnyecknx coeguHeHnii (Hanpvmep, BOAOOTaNKMBAIOLLMX BELLECTB, K1eeB 1 KOMNayHA0B, OTAENbHbIX
Maces 1 XMPOB, HEKOTOPbLIX SIEKAPCTBEHHbIX Npenaparos);

- TeTpasTu/icBMHUA (Hanpumep, cogepxalyerocs 8 aTuNMpoBaHHOM 6eH3nHe, 0CO6EHHO B aBUALMOHHOM);

- CepHbIX COefjMHeHuii (Hanpumep, Auokcua cepbl, CEPOBOAOPOAA);

- rafioreHcofepxalnmx coeuHeHunii (Hanpumep, paja rasioreHcofepxalnx yrneso40pooB);

- chochopopraHMyeckux CoeguHeHunii (Hanpumep, repouLMaoB, WUHCEKTULMAO0B U 3hUPOB DOCHOPHOW KUCNOTbI
B OFHEYMOPHbIX TMAPaBANYECKNX XNAKOCTAX).

B page cnyuyaes ranoreHcojepxalive yrnesofopofbl v CepHble COeAVHEeHUss MOryT Bbl3BaTb TO/IbKO BPpEMEHHOEe
CHMKEHNE YyBCTBUTETIbHOCTH.

Tak Ha3blBaeMble «CTOlikMe K OTPaBAEHNIO» AATUMKW, NPeXAe YeM y HUX nponajeT 4yBCTBUTE/IbHOCTb, CNOCOGHbI
nepeHocutb 60nee BbICOKME [03bl TAKUX BELECTB, YeM TPaAULMOHHbIE AATyMKU. Ha aTOM aTane KpoMe CHUXEHWUS 4yB-
CTBUTE/IbHOCTY MOTYT YXYAWNUTLCA ApYT1e UX XxapakTepucTukv, HanpumMep, yBeNN4nMTCAa Bpems YCTaHOBIEHNS NoKasaHWii.

Te faTuyuKu, KOTOPbIE HE ABNSITCA «CTOWKUMK K OTPAB/IEHNIO», B psfe cllydyaeB MOryT GbiTb 3aliuLieHbl OT 60/1b-
LWMHCTBA KaTaNNTUYECKUX S40B NPUMEHeHneM pubTPOB C UCMO/b30BaHWEM akTUBMPOBAHHOIO YINIA WK APYTUX HaMon-
HuTeneli. OfAHaKO HEO6XOANMO NOMHUTbL, YTO UALTPLI CreAyeT UCMOb30BaTh C 6O/bLLOV OCTOPOXHOCTHIO, MOCKOSIbKY,
HECMOTPSA Ha TO YTO OHM MOTYT NOCAYXWUTb NMPEBOCXOAHON 3alWTOW OT KaTa/IMTUYECKUX AA0B, Takme UIbTPbI, B 4acT-
HOCTW C UCMNOJIb30BAHNEM aKTUBWPOBAHHOIO YI/si, NPUBOAAT K MOHMKXEHWNIO YYBCTBUTE/IbHOCTM K YIN1eBOA0POAAM U MOTyT
Jaxe npensATcTBOBATb 0GHAPYXEHMWIO BbICLLIMX YI1EeBOAOPOAOB. Takke OHM MOryT MOCAYXWTb MPUYMHOW 3HAYNTENBHOTrO
yBe/IMYEHUSs BPEMEHW yCTaHOB/IEHNA MoKa3aHuii Ana Apyrux BelecTs, KpOMe MeTaHa M BofopoAa, U Takum obpasom
orpaHnyYnTb NPUMEHeHNe ra3oaHann3aTopos AN onpeAeneHns aTux ra3os. PUAbLTPbI UMEKT OrPaHNYeHHbI CPOK CYXO6bI
1 TpebytoT 3aMeHbl. Takke Ha nx paboTocnoco6HOCTb MOXET NOBAUSATL YPOBEHb BAAXHOCTN U3MepsieMoii cpeabl.

[pyroii TexHN4ecknin npuem, NHorga NCMnonb3yemblil ANA YMEHbLUEHUS BAUSHUA KaTanTUYeCcKux a40B. — npepbl-
BUCTbI pexum paboTbl gaTymka. ATOT NPUEM Takke UCMOMb3yT ANA YMeHbLIeHUs NoTpe6eHNs 3N1eKTPO3IHeprum oT ak-
KyMynsaTOpHOI 6aTapen. OfHaKo razoaHann3aTopbl, UCNOMb3YOLMe faTUNKN B TaKOM peXume, MOTyT BblAaBaTb /IOXKHbIE
nokasaHvsl, Hanpvmep, NpuW BHe3anHOM BO34eliCTBUM ra30BO3/AYLIHOK CMecn C 60/blINM COAEepXaHUeM roployero rasa
BO BpeMs (hasbl OTKNIOYEHNA NuTaHua gaTumka. TpebyeTca ocoboe BHUMaHWe Nnpu UCNob30BaHMM Takux ra3oaHannsaro-
POB B pexvmMe TeueuckaTens unu B Apyrnx nogo6HbIX cayyasx.

PesynbtaT oTpaBnsiolero Bo3AeiicTBUA 3aBUCUT, B NePBY0 OYepefdb OT CaMOro KataJMTUYeckoro siga. oT onpe-
[leNnsiemMoro rasa 1 oT KOHCTPYKTUBHbIX 0cob6eHHocTell aatumka. CnegyeT obpaTtuTbCcs K PyKOBOACTBY MO 3Kcnayatauum
rasoaHanm3aropa, YTo6bl BbISICHUTb, Kakne BelecTsa MOryT OTPaBuTb KatannsaTop U Kak 3aluTuTb JaTuik.

A.3 TepMOKOHAYKTOMETpPUYECKUE faTymkmn

A.3.1 O6wue nonoxeHns

MpuHUMN [elcTBUA TEPMOKOHAYKTOMETPUYECKUX AATYMKOB OCHOBAH Ha WM3MEHEHWUM TeMnepaTtypbl 3nekTpuye-
CKNW HarpeBaemoro pe3vucTUBHOrO YyBCTBUTE/ILHOTO 3/71eMeHTa (KOTOPbIA MOXET 6biTb MPOBOJIOYHLIM, TOHKOM/IEHOUYHbLIM
unu B BUAe 6YCUHKM), NOMELLEHHOTO B KOHTPO/IMPYEMYIO cpefly, N0 CPaBHEHMWIO C TeMnepaTypoli Takoro e 3nemMeHTa,

68



FOCT IEC 60079-29-2—2013

NOMELLLEHHOTO B KaMepy C ra3oM CpaBHEHUS, BbI3BaHHbIM pa3nynemM TenjonpoBoOAHOCTEN onpesensieMoro KOMNoHeHTa
1 rasa cpaBHeHWs. YyBCTBUTENbHbIE 3/1IEMEHTbI NOMeLLaloT B NOTOK ra3oBoii NPo6bl C MOCTOSIHHLIM PacXo4oM UK B aud-
hy3MOHHYIO Kamepy.

TemnepaTtypa 4yBCTBUTE/IbHbIX 3/IEMEHTOB TaKOro Aarynka 3HauYMTe/IbHO HUXe, YeM TepMoxummuyeckoro. Kak cnep-
CTBUE. TEPMOKOHAYKTOMETPUYECKUIA AaTUMK MOXET C/YXUTb O4eHb [0NIroe BPEMS Mpu OTCYTCTBUM KOPPO3WUW UK 3arpsis-
HEHUA YYBCTBUTESIbHbIX 3/IEMEHTOB.

[laTunk He N3MeHsiIeT XMMNYecKoro coctasa nNpobsl, AN paboTel eMy He TpebyeTcsi kucnopog. CnegosaTenbHo, U3-
MepeHMs MOXHO NPOBOAUTL Aaxe Npu OTCYTCTBMM pacxofa npobebl.

Temnepatypa 3nemeHTa, O4HO3HAYHO CBA3aHHAasA C ero a/IeKTpUYecknM ConpoTUBEHNEM, onpeaenseTca notepei
Tenna u 3aBUCUT OT MOMEKYNAPHOI Macchbl U Apyrux nsnyecknx CBOMCTB OKpyxXatoLliero afeMeHT rasa. Korga nsameHs-
eTcsA cocTaB rasa, Temneparypa 3/1eKTpUYECKN HarpeBaeMoro pesnctopa — YyBCTBUTE/IbHOTO 3/IEMEHTa U3MeHseTcs.
CooTBeTCTBYlOLEE U3MEHEHWE 3/IEKTPUYECKOro CONPOTUBIEHNS ONpeAensoT TeM Xe CNnoco60oM, 4To U B Cyyae Tepmoka-
TanMTU4ecknx atunkos (cM. A.2). Kak npaBuio, B KOHCTPYKLMM gaTuvka npefycmMmaTpuBaloT KOMNEHCaLNOHHbIV 31eMEHT,
KOTOPBbI NOMeLLaloT B CPaBHUTEIbHBbIN ra30BbIli NOTOK WAV B repMETUYECKM 3anasHHbI 06beM. 3an0/IHEHHbI ra3oM cpas-
HeHus. MpUMeHeHne KOMMEHCaLMOHHOro 3/ieMeHTa ycTpaHaeT BAMsSHUe konebaHuii TemnepaTypbl okpyxatoweli cpefpl
Ha nokasaHus gartuuka.

TepMOKOHAYKTOMETPUYECKNE AaTUUKN MPUMEHSAIOT 418 OnpefeneHns Takux rasos, TEMn/0NpPoBOAHOCTb KOTOPbIX
B XefaeMoM AguanasoHe M3MepeHWui 3HaunMTesbHO OTAnYaeTcsa OT TensIoNPOBOAHOCTU CPaBHUTENbHOW cpefbl (06bIYHO
Bo3ayxa). OfHako onybnmkoBaHHble TabauLbl TENONPOBOAHOCTU MOTYT MPUBECTU K OLUMOOYHBIM BbIBOAAM, MOCKOMbKY
Ha YyBCTBUTE/IbHOCTb AaTuuKa Takke BAUAIOT UHble (DaKTOPbI, HANPMUMep, KOHBEKLMSA WX MacconepeHoc.

CkasaHHOe orpaHnynBaeT NpUMeHeHre TEPMOKOHAYKTOMETPUYECKOro MeToAa onpeAeneHneM o6bemMHol 4OAn ro-
ptoumnx rasos, 06bIYHO MpeBbllatoleil HKMP. Fa3oaHann3aTopsl ¢ TEPMOKOHAYKTOMETPUYECKUMMN AaTUnKaMu He cnefyeT
MCMNO/Mb30BaTh 415 ONpefesieHNs roploynx rasos B AnanasoHe namepeHuin 4o 100 % HKIP. 3a ncknoveHnem Bogopoaa,
K KOTOPOMY 3T AaTYMKN 0COBEHHO YyBCTBUTE/IbHbI.

CnepoBaTesnibHO, YyBCTBUTE/IbHOCTb K ra3oBoit cMecy ByaeT HeonpeAeneHHoi A0 Tex nop. Noka HeM3BECTEH KOM-
MOHEHTHbI COCTaB aHaN3NpPyeMoil CMecK, BKoYas rasbl, KOTOpble HeT HE06X04MMOCTH onpeaenaTb. B xyawem cnyyas
CMecCb ra3oB C BbICOKOW ¥ HU3KOI TeNI0NpoBOAHOCTLIO, 06pa3oBaBLLasCA, Hanpumep, B pesysbTate U3MeHeHNsa cocTaBa
rasoBoii cpefpbl, MOXET CHU3UTb A0 Hy/s CUTHaM OT onpefenseMoro KOMNoHeHTa.

A.3.2 O6nactb NpUMeHeHUsA

[na npuMeHeHNs TePMOKOHAYKTOMETPUYECKUX 4aTUMKOB He TpebyeTcs Ha/nmume KMC/IopoAa, U OHM obecneunsatoT
n3mepeHvne o6beMHOV 40N ra30BOT0 KOMMNOHEHTa BMA0Tb 40 100 06beMHbIX goneit %.

[a3oaHanM3aTop MoXeT GbiTb OTrpaAyMpoBaH Ha NMo6oli BbIGpaHHbIM Arana3oH 06beMHOI [0/1M onpeaensiemMoro
KOMMOHeHTa, Bktovas 100 06beMHbIX foneii %. B cpefe N3BEeCTHOrO KOMNOHEHTHOrO cocTasa.

3TN AaTunKn NPUroAHbl ANA 06HAPYXEHUS OAUHOYHOTO KOMMOHEHTa — rasa, UMeIoLero BbICOKYH WU HU3KYIO Te-
NM10NPOBOAHOCTb MO CPABHEHMWIO C TEN/IONPOBOAHOCTbLIO BO3AyXa, KOTOPbIV CAYXWUT CpaBHUTENbHON cpefoii. XapakTepHa
BbICOKAs YyBCTBUTE/IbHOCTb TEPMOKOHAYKTOMETPUYECKUX [aTUNKOB K MPUCYTCTBUIO B BO3JyXe TakMX rasos, Kak BOLOPOL,
renunii 1 HeoH, TeNIO0NPOBOAHOCTb KOTOPbIX BE/INKA: YYBCTBUTENbHOCTb K METaHy Takke 40CTaTO4YHO BbICOKA.

YyBCTBUTENIbHOCTb METOAA OTPAHNYEHA, Ha NPaKTKe BEPXHUIA NpeAen Arana3oHa n3MepeHuin o6bl4Ho Boile 100%
HKMP. kpome cnyyaes, Korga TenI0NpoBOAHOCTL rasa [A0CTaTOYHO CU/IbHO OT/INYaeTCs OT TeNI0NPOBOAHOCTY BO3AyXa.

Oco6bIM ciyyaeM NpYMeEHEeHUs TEPMOKOHAYKTOMETPUYECKUX [aTUUKOB ABMSAETCSA NPOJYyBKa «UHEPTHLIM» ra3om
pesepByapoB CO CXVKEHHbIM HE(TAHbIM ra3om. B kauecTBe «MHEPTHOro» rasa B 3TOM C/lydae Ucnosb3yeTcs cMecb N2
1 C02. Micnonb3ys CBOICTBO TEMIONPOBOAHOCTU B KOMBMHALMN C KOHBEKLMEl, MOXHO U3rOTOBUTL AaTUMKK, KOTOPbIe He-
YyBCTBUTE/IbHbI K U3MEHEHMAM CcOofepXaHus DOHOBbIX ra3oB (HanpuMmep, BO3Ayxa, BOLOPOAA U CMeCu ANOKCHAa Yriepo-
fa/aszoTa). B TO Xe BpPeMsi OHW pearnpyloT ¢ AOCTATOYHON YYBCTBUTENbHOCTLIO HA HE3HAUYWUTEeNbHOEe CofepxaHne nerknx
npefenibHbIX Yrneso40poA0B OT MeTaHa [0 NeHTaHa, HeCMOTPSA Ha TO YTO AaHHble Mo TEen10NpPoBOAHOCTY YKa3blBaloT,
YTO 3TO HEBO3MOXHO.

A.3.3 OrpaHnyeHns No NPUMEHEeHN0

TepMOKOHAYKTOMETPUYECKNA MeToA NPUMEHUM B Cryvasx, Korja U3MEeHEeHUs BbIXOAHOIO CUrHana gartyvka oT u3-
MEeHeHMS KOHLeHTpaLuun hOHOBOrO rasa He3HaunTe IbHbl N0 CPABHEHWIO C CUTHA/IOM OT OnpeaesiiemMoro KOMnoHeHTa (rasa
UM CMECK rasoB) B BbIGPaHHOM AnanasoHe U3MepeHuii.

TepMOKOHAYKTOMETpUYECKNe AaTunkn HemsbupartenbHbl K OTAeNbHbIM ra3am. OHW pearnpyroT Ha Bce rasbl (ropto-
yne n Heroprouue).

TennonpoBOAHOCTb FOPIOYNX Fa30B CU/ILHO pa3nunyaeTcs. Bonee nerkve rasbl (Hanpumep, MeTaH U BOAOPOA) Xapak-
TepusyloTca 6onblueli TeN0NPOBOAHOCTLIO, YUEM BO3AYX, B TO BpeMs Kak 6osee Tsxenble rasbl (Hanpumep, HenpeaesbHble
yrnesoAopo/bl) MMeT MeHbLUYI0 TENI0NPOBOAHOCTL. CnefoBaTe/lbHO, HAYEro Hesb3a cKa3aTb O CUrHasle Aartyvka B raso-
BOV cmMecu [0 Tex Mop. Noka He M3BeCTEeH KOMMOHEHTHbIA cocTas 3Tol cMecu. B xyfluem ciyyae cMecu rasoB C BbICOKOW
1 HW3KOV TeNI0NPOBOAHOCTHIO MOTYT B3aMMHO KOMNEHCHPOBaTh TENIONPOBOAHOCTb U YMEHbLNTb CUTHAU JaTunka [0 HyNs.

OwWwn6oYHbIe NOKa3aHUsi MOTYT OTMEeYaTbCs Takke B CIeAyoLnX Caydasnx:

a) Mcnonb3yeTcs TePMOKOHAYKTOMETPUYECKUIA aTunK, YyBCTBUTE/IbHBIN K CKOPOCTM NOTOKa Npo6bl, a NOTOK ra3oBoii
npo6bl HeCTabWIeH NN He BbINOTHATCS YC/I0BUS NoAaun npobbl, ykazaHHble B PyKOBOACTBE MO aKCnayaTauum:

b) MMelT MecTo KosiebaHua TemnepaTypbl OKpYXalolero Bo3ayxa, KOTopble He KOMMEHCUPYHOTCSA COOTBETCTBYHO-
LM YCTPONCTBOM Ha AaTuuke;

C) HenpaBW/IbHOE NPOCTPAHCTBEHHOE MOJIOXEHMe razoaHann3aTopa, 0CO6eHHO ecn NPUHLUMN AelcTBUS faTynka
OCHOBaH Ha 0JHOBPEMEHHOM WMCMO/Ib30BaHNM CBONCTB TEMNJI0NPOBOAHOCTN 1N KOHBEKL MM (JATYNKN C MOBbILLEHHON KOHBEK-
TUBHOII cocTaBnsoLW e Tennonepegayn).
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A.3.4 BnusHue HeonpefensieMblX KOMNOHEHTOB

MorpeLwwHoCcTb OT BUSHUA HeonpeaensieMblX KOMNOHEHTOB BO3HMKAET, ecin 060pyAoBaHMe noasepraeTcs Bo3aeii-
CTBMIO Ta30B, Ha KOTOpPble OHO He OTrpajynpoBaHoO, UM ero MbiITalTCA UCNONb30BaTh ANA U3MEPEHUSA Takux rasos. He-
onpeaensieMble KOMMOHEHTbI, TaKMe Kak roptoyve v Heroproume rasbl, C TENJ0NPOBOAHOCTbLIO, OT/INYHON OT TEM/IONPOBO-
[HOCTW OKpyXaroLei cpefbl, MOTYT BANATb HA TEM/TIONPOBOAHOCTL ra30BO CMeCKn B II0O60M HanpasB/ieHUn Tak. 4TO CUrHan
OT AaTunka MOXeT ObITb yMEHbLUEH 40 HyNS.

B 601bLUMHCTBE C/lyvyaeB CU/bHbIM BAUSIHUEM 06nagatoT napbl BOAbl, TEM 60M€e UYTO UX CofepXaHue B BO3ayxe
CUNbHO KonebneTcsi, 0COGEHHO B XapkoMm knumaTte. MNpy M3mepeHun HebGObLLIOTO CoAepXaHus onpeaensieMoro Kommno-
HeHTa. AN TOro YTo6bl UCKNOYNUTL BANSHUE N3MEHEHUS BNaXKHOCTU, MOXET noTpeboBaTbCsa ocyleHne npobbl.

A.3.5 OTpaBneHue

OTpasnsoLwme BO34eNCTBUS HA faTUNK HEU3BECTHbI.

A.4 NHdhpakpacHble gaTtymkn

A4.1 O6ume NonoXeHns

MpyYHUMN feACTBUA ONTUYeCKNX MHPaKpaCHbIX 4aTYMKOB OCHOBAH Ha MOr/IOWEHUN MOsieKynamMu onpegensiemMoro
rasa sHepruy CBeTOBOro NoToka B yNbTpadnoneToBow, BUANMON Wan nHdpakpacHoi o6nactu cnektpa. Cyujectsylouine
rasoaHanusaTopbl npevmylecTBeHHO paboTatT B MHdpakpacHoli (MK) obnactu cnekTpa.

MHorve rasbl noraowarT MHpakpacHyo aHepruto. VckiyeHnem ABAAIOTCA OAHOATOMHble (Hanpumep, renui,
HEOH U aproH) 1 CUMMeTpPUYHbIe ABYyXaTOMHbIE rasbl (Hanpumep, Bogopoa 1 asoT). Kucnopos otanyaetcs cnabbim norno-
weHnem NK-u3nyyeHns Ha AIMHe BOMHbI, 06bIYHO HE KCNO/b3yeMOoW 418 onpeAeneHns Apyrux rasos.

Bce apyrue rasbl, 0HU B 60NblUEl, APYTVie B MeHblUueli CTeneHun, NornowarT MHgpakpacHylo IHepruio B AnanasoHe
[ANVH BOJH, XapaKkTepHOM AN TUNa XMMUYECKUX CBsi3eit UX Mosiekysbl. BbiGOpoM COOTBETCTBYIOLLETO AnanasoHa fUH
BOJIH N1 OnpejefieHns TOro UIn MHOro BellecTBa obecneynBaeTca n3bmpaTenbHOCTb €ro onpegenexHus.

[laHHbI MeTod N3MEePEHNS HaXoAMT LUMPOKOE NPUMEHeHWe 4Na onpeAenerHns 60/bWINHCTBA ra3oB B BO3Ayxe, No-
TOMY 4TO TPU OCHOBHbIX KOMMOHEHTa CyX0ro Bo3jyxa — as30T, KUC/T0POJ, U aproH — He 0Ka3blBaloT CKOMIbKO-HNGYAb 3ameT-
HOTO BNISIHWA Ha Hy/NeBble NoKa3aHUs 1 YyBCTBUTENbHOCTb MHPaAKPACHOTO AaTumnka B fuanasoHe 06bI4HO UCNOb3yeMbIX
ANVH BOMH UNK-n3nyyeHuns.

Hannune B MK-cnekTpe nornoweHuns Kkakoro-nn6o BeljecTsa onpefeneHHbIX XxapakTepucTuiyecknx nosoc nornaowye-
HUS yKa3biBaeT Ha MPUCYTCTBUE B €r0 MOJieKyiax COOTBETCTBYHOLMX rPynn atoMoB. Kak cneAcTBue, Bce BellecTBa 04HOro
roMOJIOrMYECKOro psifja UMeT MOX0XWU CnekTp mornoweHus. Hanpumep, ucnonb3oBaHne XapakTepucTuyeckux nonoc
nornoweHns B VIK-cnekTpe yrneBofopoAoB AN APYTX OpraHnyecknx BeLecTB 0CO6eHHO NOMe3HO Npu 06HapyXeHum ro-
ployMX rasoB, NOCKONbKY 060py0oBaHue, HACTPOEHHOE Ha 3TOT XapakTepucTuyeckuii AnanasoH, cnoco6HO o6HapyxmBaTb
BCE 3TN COEJMHEHMNS, HO C PA3/INYHON YyBCTBUTENIbHOCTBIO.

OfHako cywecTByeT MHOrO c/lyyaeBs, Korga HaboAaeTcsa YacTUYHOEe HaNoXeHWe xapakTepucTuyecknx nosoc no-
[NIOWEHNS TOPIOYMX Fa30B N HETOPIOYMX BELLECTB UK APYTUX BeLecTs, onpeaeneHne KoTopbix He TpebyeTcs, vale BCero
3TO napbl BOAblI 1 Anokcug yrnepoga. Ecam B VK-gatumke HEBO3MOXHO YCTPaHUTb Ha/OXeHMe Mosoc NoroleHns onpe-
[lensemMoro u HeonpegensieMbix KOMMNOHEHTOB, TO ByfeT HabnAaTbCs BAUSAHWE HeonpeensieMblX KOMMNOHEHTOB Ha no-
KasaHus VK-gatumka.

WHppakpacHble AaTumki He uckaxarT npoby, 1 UM He TpebyeTcs AN paboTbl NPUCYTCTBUE kKucnopoga. BeixogHoli
curhan NK-gaTtunkos B Hanbonblueid cTeneHn He 3aBUCUT OT CKOPOCTU NOTOKa NPo6bl. Y Takmx A4aTUNKOB NPOAO/IKUTENb-
HbIA CPOK CNyX6bl NPU OTCYTCTBUM KOPPO3UW, 3arPA3HEHUST UIM MEXAHUYECKOTo NOBPeXAEeHNS.

Bcneactene 60/1blIOr0 pasHoo6pasnsi KOHCTPYKTOPCKUX PeLleHWi, peann3oBaHHbIX B pasnunyHbix VK-gatumkax.
npaKkTUYeckn HeBO3MOXHO 0606LLNTL NX KOHCTPYKTUBHbIE 0COGEHHOCTU. OJHAKO OCHOBHbIE 3/1EMEHTbI KOHCTPYKLUN onu-
CaHbl HUXe.

lazoaHanusatopbl ¢ MIK-gaTynkamu, HeCMOTPSA Ha pasHoo6pasve Mogeneit, MoryT 6bITb KnaccuuumnposaHbl cne-
aywowum obpasom:

a) cneunanusMpoBaHHble razoaHann3aTopsl, CHabXeHHble cucTemoil npo6ooTbopa. koTopas, B CBOK ovepefb, MO-
XeT obecneunBaTb 0T6OP NPO6LI OT HECKONIbKUX TOYEK KOHTPOIS:

b) OfHOTOYeuHble rasoaHann3aTopbl CO BCTPOEHHbIM WK-gaTynkom. npefHasHauyeHHble A1s YCTaHOBKW B NOTEH-
LuManbHO B3pbiBOONACHbIX cpedax. OHWM MOryT MMeTb repMeThYHble ONMTUYECKNe KIOBETbl CO BCTPOEHHbIM Nobyautenem
pacxofa, MM6o 4acTUYHO OTKPbITbIE KIOBEThI, 3aluLieHHble ANt dY3NoOHHbIM 6apbepom, 60 B psaae ciyvaes OTKPbIThIA
ONTMYECKMiA kKaHaN (PUKCUPOBAHHON ANIMHLI B aTMOc(epe (Tak Ha3biBaeMble TPACCOBbIE razoaHanunsaTopsl). Kak npasuso,
ANVHA ONTUYECKOro MyTu cocTas/sfieT MeHee MeTpa,;

C) rasoaHanusatopbl, B KOTOPbIX VIK-13nyyeHne NcTouHmnka oT 6s10ka ynpaBieHns HanpasBnsieTcs Ha NPUeMHUK on-
TUYECKOro U3/Ty4YeHnsi C NOMOLL b0 CBETOBOAA — FMOBKOro onTuyeckoro kabens, obecneynsas Tem caMbiM AUCTaHLMOHHOE
onpegenieHne roploynx rasos;

d) TpaccoBble razoaHann3aTopbl C NPUEMHNKOM W U3flydaTenem, pacnonoXeHHbIMU N0 060MM KOHLLaM ONTUYECKOro
nyTu, A/IMHA KOTOPOro MOXeT 6bITb Pa3/IMYHON N COCTaBNATL 10 HECKOIbKNX COTEH METPOB Ha OTKPbITOM NPOCTPaHCTBeE.

TexHuyeckne xapakTepUCTUKM ra3oaHa/M3aTopoB, yka3aHHbIX B NepeynucrieHnsx a), b) u c) pernameHTupytoTcs
IEC 60079-29-1. TexHn4eckne xapakTepUCTUKN TPacCoBbIX rasoaHanunsatopos — B IEC 60079-29-4.

Bo Bcex criyyasx usnyyeHne oT MCTOYHMKA MPOXOAMT MO ONTMYECKOMY MyTu v nocne huabTpaunm gocturaet npu-
eMHMKa ONTUYECKOro N3NyYeHus. VICTOYHUKOM U3yYEeHUSi MOXET CNYXUTb 3/1eKTpuyeckas namna HakanamBaHusa Uau cee-
ToAmo4. nsnyvawwmii B 6nmxHen nHppakpacHoii o6actu cnektpa. B TpaccoBbix razoaHanm3aTopax MoryT NpUMEHsITbCSA
MHpakpacHble nasepsbl.
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[na nonyyeHms TOYHOTO M3MEPEHHOr0 3HAYeHUS [0B3PbIBOOIACHbIX KOHLLEHTPaLMii roplounx rasoB ANs rasoaHa-
nunsaTtopos Tuna (a). (b) u (c) He06x04MMO, YTOGLI B ONTUYECKONU Kamepe MeXAy UCTOYHWKOM U NMPUEMHUKOM W3NyYeHns
Haxofmnacb OAHOPOAHAasA rasoBas cMecb. [l 3TOro Tuna ra3oaHaanm3aTtopoB 3TO yC/10BME rapaHTMPOBAHHO BbINOHAETCA
BBMAY MasibiXx pa3MepoB kamepbl. [ TpaccoBbIX razoaHann3aTtopos ras Mexy UCTOYHUKOM WU NPUEMHUKOM U31yYeHuns
pefko 6biBaeT O4HOPOHbIM, MO3TOMY TPACCOBbIe razoaHann3aTopbl M3MEPSAIT UHTErpasibHYy0 NN CPEAHIO KOHLEeHTpa-
uuio (cm. 4.5).

[ns Toro 4To6bl YCTPAHNUTL HEXenaTenbHOe BAUSAHUE TemnepaTypbl OKpYyXatolieil cpefbl, HeonpeensieMbix ra3oB
1 Napos u T.A.. @ AN TPACCOBbIX razoaHann3aTtopoB — BAUSHME OCAAKOB, MPSMOr0 U OTPaXXEHHOro CO/IHeYHOro cBeTa
1 UCKYCCTBEHHOTO OCBELLEHUS, MPUMEHAETCH MEeTo ONTUYecKoW hunbTpayum, BO MHOMUX Cyvasx, UCNOMb3ylowuii ABa
MHpakpacHbix ayya. OAVH U3 HUX — pabounii, coBnagaloLmnii ¢ xapakTepucTUYeCcKoli NOM0COl NOrnoLWeHns onpeae-
NISIEMOr0 BELLEeCTBA, a APYroii — OMNOPHbIA UKW CpaBHUTENbHLIW, BbIGMPAEMbI B NO/1I0CE NPO3pPAaYHOCTU, T.e. B 06/1acTn
MK-cnekTpa, rae nornoweHve MK-n3nyyeHns MUHUMabLHO.

Kak npaBnno, NoToK M3/yYeHns npepbiBaeTcs ¢ onpefeneHHol YacToTol ANA NonyYyeHUs MOAY/IMPOBAHHOIO CUT-
Hana cotonpremHuka. ®unbtpauna MK-nsnyyeHns obecneunBaeTcs YCTAHOBKOW dunbTpa Mexay WCTOYHWKOM W Npu-
eMHUKOM u3nydeHusi. OnTuyeckne punbLTPbl NpeAcTaBnsAoT co60i KOHCTPYKLUMIO HA OCHOBE TBEPAbLIX ONTUYECKUX MaTe-
puasnos. KOTOpblE, B CBOI O4YepeAb, NOApa3fensaoT Ha CneKTpasbHO-CeNekTMBHbIE U oTpe3atolme (C KOPOTKOBOSIHOBOM
1 ANMHHOBO/IHOBOW rpaHuueit). CywecTByoT Takke UIbLTPbI, NpeAcTaBasioLme co60oi repMeTUYHYI0 KIoBeTy C onTuye-
CKM NpO3payHbIMN OKHaMW, 3an0J/THEHHYIO ra3oM, CNeKTP NOr/IoLWeHUss KOTOPOro NepekpbiBaeTcsA Co CNeKTPOM NOrNoLWweHns
onpefensemoro BelecTsa. Takoil TUN ONTMYECKOro hunbTpa NPUMEHSIOT ANS YMEHbLUEHWUA BAWAHUA HeonpeaensieMblx
KOMMOHEHTOB.

B kauecTBe ©OTONPUEMHNKOB MOTYT 6GbiTb MCMNOMb30BaHbI (DOTOANOALI, (DOTOYMHOXUTENN, (DOTOPE3UCTOPbLI, BaKy-
YMHble (pOTO3N1EMEHTbI, NONYNPOBOAHUKOBbIE (DOTONPUEMHUKMN, ONTUKO-aKyCTUYECKNEe NMPUEMHWKN, TEPMOONTUYECKUE EM-
KOCTHble cucTeMbl (06bIYHO C HeraTUBHOW hunbTpauneil), NMpoanekTpuyeckne NPUEeMHNKN 1 T.4. B KOHCTPYKUMK onTude-
CKOVi KIOBETbl MHOTAA NpefycMaTpuBaloT ONTOBOSIOKOHHbIE KOMMOHEHTbI, MPeoXpaHsaioLLie OT NOBPEXAEHUS U KOPPO3nK
YyBCTBUTE/IbHbIE ONTUYECKME 3/1EMEHTbI 1 obecneumnBalolime 3aluTy aHaM3npyemMoi cpefbl OT HarpeTbiX ONTUYECKUX
1 3N1EeKTPUYECKNX 3NIEMEHTOB razoaHanunsaropa.

YTo kacaeTca TpPaccoBblX ra3oaHanm3aTopos, TO NOMeXu OT BOAAHOTO napa W Yrnekncsioro rasa nponopLMoHasibHbl
[ANTMHE ONTMYecKoro MyTu W. TakuM 06pa3oM, B HECKOJIbKO COTEH pa3 MPeBbIWAKT BAWSAHME 3TUX NOMEX Ha rasoaHanusa-
TOpbl. NpeAHa3HavYeHHble 4719 U3MepeHWit B O4HON Touke. Takke MOryT BO3HVKHYTb MOMEXU NPU Ha/M4Mmn Nbln U KOHL,EeH-
CMPOBaHHOI BOAbI B BUAE TyMaHa, AOXAA UKW CHera.

Moatomy TpebyeTcs nMcnosb3oBaHWe ChneunasbHbiX METOAO0B, B TOM YMC/Ee WCNO/b30BaHWe ANUHbI BOMHbI WK-
N3NyYeHNs. paBHOW 2.2 MKM, Npu KOTOPOI MornolweHne onpegensiemMoro rasa cnabee, 4em npu o6bIYHON ANVHE BOMHbI
3,3 MKM. HO Npwv KOTOPOI BAUSIHNE BOAbI CYLLECTBEHHO MeHblue. [119 3Toro TpebyeTca NPMMEHSITb Takme MOLLHbIE NCTOY-
HWKWN U31y4YeHns C Masnoii yrnoBoil pacxofuMMOCTbio, Kak nasepbl. B TpaccoBbix rasoaHannsaropax Takxe MCnosb3yeTcs
Pa3HOCTHbIV CUrHas, NOMYYEHHbIN Ha ABYX pas3fNyHblX AnnHax BosiH WK-nsnyyeHns. OgHa ANMHA ONTUYECKOTo n3nyye-
HUS — paboyasi, OHa coBnajaeT C XxapakTepucTUYeckoli Non0Coi NOrnowWweHns onpeAensieMoro BelecTsa, a gpyras —
onopHas Wau cpaBHUTENbHAas, Bbibpaemas Takum o6pa3om, 4TO6bl KOMNEHCMPOBATL BAUSHUE HeXenaTeNbHbIX addek-
TOB — B/INAHWSA BOAbI, CO/THEYHOrO CBeTa, TymaHa W nbian. Vicnonb3ysa NS onpefeneHns OTHOLWEHWe CUrHanoB Ha aTux
[ABYX AA/IMHAX BOJIH, BO3MOXHO YMEHbLUUTb BIUSIHUE HexenaTtebHbix ahdekToB. CylecTByoT Tpe6oBaHNA N0 MUHUMATTb-
HOMY 3Ha4YeHWI0 CUrHana, KoTopble HaknafblBalT OrpaHNYeHNs Ha MakcrManibHOe 3HayeHre OMTUYeCcKOro MmyTu Tpacco-
BOro rasoaHasnmsaTopa.

B npunoxexun E gna nonb3osaTeneil TpaccoBblX ra3oaHann3aTopos NpuBeeHbl 4ONOTHUTE IbHbIE AaHHbIe MO BU-
AUMOCTK B aTmocdepe.

KoHcTpykuna NK-gaTtunkoB no3sonseT MCNo/b30BaTb CAMOANATHOCTUKY A5 NPOBEPKM YYBCTBMTENBHOCTW K Onpe-
fensieMoMy KOMMOHEHTY. [ipyrumu npenmylyecTsamMmu Metoga siBAATCA:

a) BblCOKas CTabubHOCTb:

b) OTCyTCTBME HEOAHO3HAYHOCTU NOKa3aHUi Npu KOHLEeHTpauuax, npesbiwatoLmnx HKMP;

C) YCTOAYMBOCTb K OTPaB/IEHNIO:

d) meHee yacToe TexHMyeckoe ob6cnyxumBaHue 6narofaps camogmarHocTuke. ABTomMmaTuyeckas rpagynposka, Bos-
MOXHOCTb KOHTPO/IA UCNPABHOCTN NUCTOYHNKA VIK-U3y4eHnsa n KoMneHcaummn 3arpsisHeHns onTukn MoryT NpoAnTbL BpeMSA
paboTbl 6e3 06cnyxmnBaHna. OfgHako oco6oe BHUMaHWe cneayeT yAenaTb CBOEBPEMEHHOR 04MCTKe 3alUTHbIX UbLTPOB
B ra3oBOM TpakTe, MOCKO/IbKY CpefCcTBa CaMOANArHOCTUKM 06bIYHO HE 0BGHAPYXMBAKOT UX 3arpsi3HEHNs.

A.4.2 O6nactb NpUMeHeHUN

VK-gatuvkv rpagyvpyoT Ans onpeaenieHust o4MHOYHOTO KOMMOHEHTa U B HEKOTOPbIX C/TyYasiX HECKOMbKNX KOMMO-
HeHTOB. MpucyTcTBMe APYrux rasos He 6yaeT 06HapYyXeHo, ecin Ux nosoca nornowexHns B MIK-obnactn nexut 3a npege-
nlaMu nonockl nponyckanus npuemuuka MK-usnyyenusi. CnegosatenbHo, ra3oaHann3atopbl ¢ TakuMy gatymkaMm MOXHO
1Cnofb30BaTh TOMIbKO A1 06GHAPYXXEHUA ra3oBblX CMeCeil, AN KOTOPbIX OHW 6blN OTrpagynpoBaHsbl.

VK-gatuvkv He pearvpytoT Ha Bogopog. OfHaKo UX MOXHO UCNONb30BaTh A5 06HaPYXeHNA 60NbLUMHCTBA APYruX
roploymx rasos, B /II060M YCTAHOB/IEHHOM Aguana3oHe 3MepeHuii 06beMHOl [0NN OT HECKOJIbKMX MWAVOHHBIX A0Nei
BNa0Tb A0 100 %. UeM ANMHHee ONTUYECKWil NyTb, TeM Bbllle GyAeT HyBCTBUTE/IbHOCTb.

CoOTBETCTBYIOLMM BbIGOPOM AJIMH BOH U A/IVHbI ONTUYECKOTr0 NyTW MOXHO MOMYYUTb ra3oaHann3aropb! Ans:

- M3MepeHns CyMMapHOro cogepxaHus yrneBofopoaos, YacTo UCNOob3yeTcs 061acTb A/IMH BOJH, COOTBETCTBYIO-
was konebatensHomy nepexogy C-H (okono 3.3 MKm);

- 136upaTtenbLHOro onpeaesieHNss OAHOr0 KOMNOHeHTa (B cMecw);
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- onpegeneHns 06bLEMHOI AO/N B Anana3oHe J0 HeCKOIbKUX MUITVMOHHbIX JOSei:

- onpegeneHns o6bEMHOI A0NN roployunx rasos B gnanasoHe Ao 100 %;

- onpegeneHns 06bLEMHOI AOM KMcnopoga B ananasoHe Ao 100 %.

B HacTosiLlee BpeMsA NpUMeHeHre TPacCoBbIX ra3oaHaiM3aTtopoB OrpaHNYeHo Takumu obnacTamu, Kak onpejgene-
HUE HU3LWWX a/IKaHOB, HU3LIMX afKeHOB M HU3LWKX CNMPTOB. Kak npaBunio, Amana3oH U3MepeHuil TpaccoBbIX razoaHanu-
3aTopoBs cocTtasnsAeT 0-5 HKMP m.

[lnanasoH n3aMepeHuii n TexHn4Yeckme xapakTepuUCTHKN ra3oaHann3aTopoB ciefyeT BbiGupaTb B COOTBETCTBUM C Lie-
NAMU KOHKPETHOTO NMpUMEHeHus.

A.4.3 OrpaHuyYeHuns No NPpUMeHeHuno

WK-patunkn He obHapyxuBatloT BOLOPOS.

Bpewms, HeobxoanMoe, 4TO6bl cofepxaHue rasa Ha BCell [/IMHe ONTUYecKOro NyTW AOCTUMIO TOTO Xe 3Ha4yeHus,
4YTO U B KOHTPO/IMPYeMOIi cpefie, orpaHnyMBaeT BPEMS YCTaHOBEHNA NoKasaHuii rasoaHannsaropa. 970 BpeMs HEBE/INKO
B razoaHanu3atopax ¢ NpuHyauTenbHbIM 0T60pOM Npobbl. B razoaHannsartopax ¢ Andy3noHHbIM 0T60poM nNpobbl ycTa-
HOBKa KOXYyxXa A1 3alinTbl OT aTMOCEPHbIX BO3AENCTBUIA, ra3oBblX PUILTPOB U rMApPoo6HbIX 6apbepoB yBenmumBaeT
BPEMS YCTaHOB/IEHUA MOKa3aHWiA.

M3mMeHeHns AaBrieHnss aHan3npyemMoii cpefibl He BAVAIOT Ha Hy/ieBble Noka3aHus, HO YyBCTBUTE/IbHOCTb, Kak npa-
BW/I0. MPONOpLMOHa/ibHA NapuuanibHOMY [aB/IEHUI0 OfnpefenseMoro KOMMNoHeHTa. [MOCKObKY AaTynK 4YyBCTBUTENEH
K flaBfeHunto, cnefyeT UCKNIOUNTb U3MEHEHUS JaB/IeHNs B ra30BOM KaHasie rasoaHanmsartopa.

HekoTopble TUMbl 4aTY4MKOB, UCNOMb3YIOLWME MOAYAALMIO noToka VK-u3nyyeHns nnam ontukoakycTuyeckuii npuem-
HVK. YyBCTBUTENbHbI K BUOpaLum.

HekoTopble Tvnbl MHMPaKpPacHbIX AATYMKOB, B HACTHOCTW [JaTumMKku A5 TPACCOBbIX rasoaHa/iM3aTtopos, YyBCTBU-
Te/bHbl K PACCOr/1acoBaHWI0 ONTUYECKNUX OCE, BbI3BAHHOMY TPSCKOI 1 BUGpaLUeii.

Bo3geiicTBre Temnepatypbl 06bIYHO HE3HAYNTEIbHO, HO OHO MOXET MPUBECTU KakK K yMeHbLUEHWNIo, Tak U K yBenu-
YEeHWIo CUTHana gatunka.

A.4.4 Bnuadne HeonpepaensaeMblX KOMMNOHEHTOB

Heonpepensemble KOMNOHEHTbI (rOploUMe 1 Heroproyre rasbl) MOryT Bbi3blBaTb M3MEHEHUE CUrHana garyunka. Yys-
CTBMTE/IbHOCTb HEKOTOPbIX AATUYMNKOB K TakuM rasam, kak 4WOKCWA yriepoja, 4acTo MpUBOAUT K 3HAYMTENbHOW norpew-
HOCTV NPU N3MEPEHNN.

M3MeHeHne KOHLeHTpauMmn napos BOAbl B aHA/IM3NPYEMOI ra3oBOii CMeCcy MOXEeT Bbi3blBaTb U3MEHEHWEe cUrHana
MK-pgatunkos roproumx rasos. OfjHako rasoaHannsaTopsbl, oTeevatoline Tpeb6osaHuam IEC 60079-29-1. 6yayT UMeTb MUHK-
MasibHY0 YyBCTBUTENBHOCTb K BOAE.

Hanuune B npobe TBepAblx 4acTuL, U Kanesb XWAKOCTU, KOTOPble TakKXe MOrfowaT UHMPaAKPACHYO 3HEepruo,
BbI3blBAET N3MEHEHME CUTHaNa gaTunka unmn gaxe noTepio YyBCTBUTE/IbLHOCTU. BaxHO npefynpeanTb 3arpsa3HeHne onTu-
YeCkMX KOMMOHEHTOB (Hampumep, OKOH W 3epkasn), 0COB6eHHO 3arpsi3HeHVe, Bbi3BaHHOE TBEPAbIMU YACTULLAMU UAN KOH-
AeHcaumei napos. Korga gns 3awutbl OT 3arpsA3HEHNS 3/1EMEHTOB ONTMYECKOro TpakTa UCMOMNb3YT PuAbTPbl TOHKON
0YnCTKN, cnegyeT UMeTb B BUAY, YTO PUALTPbI MOTYT 3aKynopuTbCs, eCnn nNpoba CUIbHO 3arpsasHeHa.

Bo3sgeiicTBre HeonpeaensieMbix KOMMNOHEHTOB 1 MapoB BOAbl HA NOKa3aHUsi TPACCOBbLIX razoaHann3aTopoB cylle-
CTBEeHHO 6onblue, uem Ans gpyrux tunos UK-gatunkos. Kpome Toro, TpaccoBble rasoaHann3aTopbl AOMKHbI 6bITb pa6o-
TOCMOCOGHbI NPW NonagaHun B ONTUYECKUIA NYTb NbIW, TyMaHa, AOXAS UK CHera, a Takke Npu HaIM4yumn ecTeCTBEHHOTo
1 NCKYCCTBEHHOTO OCBeLLeHNsA. TpaccoBble razoaHanm3aTopbl, COOTBETCTBYOWMe TpeboBaHuam IEC 60079-29-4. noasep-
XeHbl MUHUMaIbHOMY YPOBHIO NMOMeX OT BCEX MepeyvnucrieHHbIX BO3AelCTBUA.

A.4.5 OTpaBneHune

OTpaBnsiolwue Bo3aeicTeus Ha VIK-gaTunk HEN3BECTHbI.

A.5 MonynpoBOAHNKOBBLIE faTUYNKN

A.5.1 O6bwune nonoxeHns

MpuHLMN pa6oTbl NONYNPOBOAHUKOBbIX AATYMKOB OCHOBAH HA M3MEHEHMWIN 3N1EKTPONPOBOAHOCTU, BbI3BAHHOM XEMO-
copbuwneli Monekyn onpeAensieMoro KOMNOHeHTa Ha NOBEPXHOCTY HarpeToro YyBCTBUTE/IbHOTO 3/1IeMeHTa, HaxoAsLerocs
B Bo3ayxe. CofepxaHue rasa onpefensioT nyTeM N3MepeHUss N3MEeHeHUs1 CONPOTUB/IEHUSI YYBCTBUTENbHOIO 3/1EMeHTa.

MonynpoBOAHUKOBbLIA MaTepuan, 06bI4HO OKCUA MeTanna, Hanpumep, oKCug 0/10Ba, HAHECEHHbI/ Ha MOBEPXHOCTb
KepaMuyeckoi NoAN0oXKM, 3NEKTPUYECKN HarpeBaeTCs A0 HECKObKUX COTEH rpagycoB Lienbcusi. dnekTpoabl HaHOCSTCA
Ha NOBEPXHOCTb METOA0M MOHHOI MMMIaHTaLMmn unu ApyruM cnocoGom.

[ns 06HapyXeHns rasoB B LUMPOKOM Arana3oHe KOHLeHTpaLMii MCNonb3yT NoNyNpoBOAHUKOBbLIE AATHUKMN, OfHAKO
3aBUCMMOCTb MeXAy KOHLeHTpauueil onpefessieMoro KOMNOHEHTa U CUTHAIOM AaTyuka HenvHeliHa, YyBCTBUTE/IbHOCTb
[aTUYNKOB YMEHbLUAETCA C YBe/IMYEHNEM KOHLeHTpaLuu. Bo MHOrMx cnyyasnx, Ans paboTbl NoNynpoBOAHUKOBbLIX AATHMKOB
TpebytTcsa NpucyTCTBUE Kncnopoaa B npobe, a konebaHnsa BNaXHOCTU aHaNU3MpyemMoli cpesibl U USMEHEHNS COAEePXaHus
Kncnopoga MoryT NoBAMATb Ha UX YyBCTBUTETbHOCTb.

HekoTopble NoNyNnpoBOAHMKOBbLIE AATUYMKM MOMUMO FOPHOUMNX ra30B 1 NapoB pearnupyoT Takke Ha Apyroe BelecTsa.
[JaTtuviku, kak NpaBnio, He ABAAIOTCA U3bupaTenbHbIMU U MOABEPXKEHbI B/IMSHUIO BHELWHVX (DaKTOPOB 1 HeonpeaensieMbixX
KOMMNOHEHTOB. UyBCTBMTENBHOCTb AATUMKOB K Pa3/IMYHbLIM rOPOYMM rasam CyLLeCTBEHHO pas/iMyaeTcs.

MonynpoBoAHMKOBbIE AATUYNKM 06/1a4al0T BbICOKO YyBCTBMTENBHOCTLIO K Bogopody. CurHan npu Bo3geincreum He-
KOTOPbIX Apyrux rasos (Hanpumep. NOz) MOXeT 6biTb MPOTUBOMNOJIOKEH MONSAPHOCTW CUrHaNa npu BO3AEWCTBUM BOAO-
poga. Nno3ToMy BAUSIHWE HeonpeaesisieMblX KOMNOHEHTOB Ha MOKa3aHUs faTyrMka Heo6X0ANMO aHaIM3MpPoBaTh B KaXA0M
KOHKPETHOM cnyyae.
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B cBSI3K C 3TMM NOSTYNPOBOAHMKOBbIE AATUMKM 0ObIYHO MCMOMB3YIOT 415 06HapYXXeHUss KOHKPETHOrO rasa B 3afaHHOM
[AvanasoHe KOHLEeHTpaLWii u Nnpu Apyrnx 0co60 OroBOPEHHbIX YCNOBUSAX, KOTAa peluatoliee 3HayeHne nmeeT CTOMMOCTb Npu-
6opa.

Bpems ycTaHOBMEeHNA NokasaHuii 3aBUCUT OT TEXHOIOTUN N3rOTOBEHUA YyBCTBUTE/IbHOTO 3/1eMeHTa, CofepXaHuns
onpefensiemMoro KOMNoHeHTa B aHa/M3npyemoli ra3oBoii cmecu u cnocoba ee focTaBkn K faT4MKy (06bIYHO C MOMOLLbLIO
Anddy3nmn, HO Takke MOXeT NPUMEHATLCA NPUHYAUTENbHAA nojada).

A.5.2 O6nactb NpUMeHeHUs

MonynpoBOAHUKOBbIE faT4MKN NPUMEHSAIOTCS A1 ONpeAeNieHNs rasos B LUMPOKOM Anana3oHe KOHLeHTpaLuuii, B ToM
ynucne oYeHb HA3KMUX, OT e AUHNL, ppM. BNOTb A0 100 % HKMP. ogHako nx xapakrepuctuka npeobpa3oBaHns HesMHenHas.

MonynpoBOAHNKOBLIE lAaTUMKN UCMOMNb3YIOTCA B TeUencKaTensax faxe npu o4eHb HU3KUX KOHLeHTpauuax onpeaens-
€MOro KOMMOHEHTa 1 B CUrHa/IM3aTopax, He UMeloLLMX OTCYETHOro yCTpolicTBa.

A.5.3 OrpaHnyeHuns No NPUMEHeHNo

MonynpoBOAHNKOBbIE AATHMKM FOPOYNX ra3oB, Kak NpaBuio, HemsbupaTesibHbl. YyBCTBUTE/IbHbI K U3MEHEHUSM
B/TAXHOCTN 1 HeonpeaensaeMbiM KOMNOHEHTaM, A1 HUX XapaKTepHbl Apeiid) kak Hy/1ieBbIX NoKasaHuii, Tak 1 4yBCTBUTE b-
HocTu. HekoTopble rasbl (Hanpumep, NOZz) Bbi3blBAIOT OTPULLATESbHbIA MO OTHOLLUEHWIO K TOPOYUM rasam curHan.

MpumeyaHn e— O6bIYHO npounssoauvTesib NpUuBoANT pekoMeHgaunn OTHOCUTE/IbHO BeLWeCTB, KOTOPble OKa3bl-
BalOT BNUAHNE Ha paboTy gaTumnka WUKN Bbi3bIBAKOT JIOXKHbIE NOKa3aHWA.

HoBbIM fgatumkam rnoxeT notpeboBaTbCs AnuTenbHas npvpaboTka (40 HECKONbKUX Hefenb) ANnA cTtabunusauyuu
HYNS 1 YyBCTBUTENbHOCTU Nepes NpoBeAeHNEM rpagyupoBkn. STy NpupaboTKy fOMKEH NPOBOAUTL U3TOTOBUTENb.

B panbHeiiwem npupaboTka MOXeT 6bITb Heob6xoaUMa Nocne Npoao/XMTeNnbHOro (6onee 1 gHA) npebbiBaHns gat-
yMKa B OTK/TIOYEHHOM COCTOSIHWM.

Ecnu cogepxaHve onpefensieMoro KOMNoHeHTa NpeBbilaeT BEPXHUIA Npeaen gnanasoHa N3MepeHuin, AaTuymky Mo-
XeT noTpe6oBaTbCA HECKOMbKO YAaCOB /11 BOCCTAHOB/IEHWNS XapakTepUCcTUK UM MOTyT NPOM30iATM HeobpaThMble N3MEHEe-
HWA HY/IeBbIX NOKAa3aHUI 1 YyBCTBUTENBHOCTMU.

NMpumeyvyaHune — ITOT IpPeKT OT BO3AENHCTBUSA MOBbILIEHHOW KOHLLEHTPALMM MOXET BbiTb UCK/IIOUEH MpPKW MO-
MOLUM creunansHoi KOHCTPYKLAY faTumKa.

Koneb6aHunsa KOHUEeHTpaummn Kucnopoaa, Temnepartypbl, BNaxHoe™ nan CKOpocTy ABVMXEHUS BO3Ayxa MOTyT oka3aTb
CU/IbHOE BANSAHME Ha YYBCTBUTENbHOCTb. B 3TUX cnyyasx He06Xo4MMOo 06paTtuTbCs K PyKOBOACTBY MO 3KCMAyaTauuu.

A.5.4 BnnaHue HeonpegensieMblX KOMMNOHEHTOB

MonynpoBOAHNKOBbIE AaTUYMKN HEU3bupaTesibHbl. HEropoune rasbl MOryT Bbi3blBaTb Kak OTpuULATE NbHbI (Hanpumep,
NOz). Tak 1 MONOXNTENbHbIA CUTHAN faTuunka. latuvkun COBPEMEHHON KOHCTPYKLMU MOTYT UMETb NTyULlyt0 N36mpaTesibHOCTb.

[laTumkn oAHOro TUNa UMeT WNPOKKIA pa3bpoc YyBCTBUTENbHOCTY K ONpeaensieMoMy KOMMOHEHTY, K TOMY Xe OT-
HOCWTEeNIbHAs YyBCTBUTENbHOCTb K APYIM ra3aM MOXeT 3HaunTeNlbHO OT/INYaTbCA OT OAHOro faTtuvka K gpyromy. O6bIuHO
3Ha4YeHns YyBCTBUTE/IbHOE™ He CBA3aHbl NPAMO CO 3HaYeHnAMU HKMP KoHKpeTHble 3HauYeHus nNpuBoAAT B PYKOBOJCTBE
no aKcnayartauuu.

A.5.5 OTpaBneHue

Ha uyBCTBMTENBHOCTbL NOYNPOBOAHUKOBbIX faTYNKOB OKa3blBalOT CU/IbHOE BMAHME (B 6ONbLUNHCTBE C/lyYaes Mno-
HUXatoT. HO MHOTAA W NOBbIWAIT) OTPaBAOLLNE BELeCcTBa, HO NPY KOHLeHTpaumax 60blWwunX, 4em KOHLeHTpauuu, Baus-
ol Me Ha TepMokaTanmTuieckme aatunkun. NprMepsl Taknx BELeCTB:

- LWEsI0YHbIE N KAC/TOTHbIE COEUHEHURA:
KpeMHuiopraHnyeckne coeguHenus;
- TeTpasTUICBUHELL:
CepHble COeVHEHMS;
- rafioreHcojepxative coeuHeHns.

CnepgyeT 06paTuTbCs K PyKOBOACTBY NO 3KCM/yatauun ra3oaHann3atopos, YTOObl BbIACHUTL, Kakue oTpasnsioLme
BeLlecTBa MOTyT MOB/IMATL HA YYBCTBUTENIbHOCTb U KakK 3alUTUTb AATUuK.

A.6 DnekTpoxmmuyeckne fatyunku

A.6.1 O6wume nonoxeHms

MprHUMN feACTBMA 3NEKTPOXUMUYECKNX AATHMKOB OCHOBAH Ha M3MEHEHUN 3/1eKTPUYECKUX NapameTpoB 3/1eKTPo-
[l0B, HaxofAWMUXCS B KOHTaKTe C 3/1eKTPO/INTOM, B NPUCYTCTBUM OMpejenseMoro rasa. VIsmeHeHue anekTpuyeckux na-
pamMeTpoB SIBNAETCA CNeACTBMEM MPOTEKAaHUS OKUC/IMTE/TbHO-BOCCTAHOBUTE/TbHON peakuun ¢ yyactmem onpegensieMoro
rasa Ha NoBepXHOCTK anekTpoaa.

OneKTpoAbl U 3NEKTPONNT 06bIYHO pa3MeLLeHbl B KOPNyCce 31eKTPOXUMUYECKOW AYelikn, 3aKpbITOM NOTyNPOHMLaeMoi
MeM6paHoii, HeNnpPoHULaeMol AN XUAKOTO 3M1eKTPonTa, HO No3BONSIOLWe Monekynam rasa gudyHAMpoBaTb CKBO3b Hee
K noeepxHoc™ pasgena a3 aNekTpo — 3MeKTPonuUT. B 60NbLUIMHCTBE ClyyaeB pabounii anekTpos, Ha KOTOPOM npoTekaeT
peakuus ¢ yyactuem onpegensieMoro rasa, opMmpyeTcs HenocpeCTBEHHO Ha BHYTPEHHEl NOBEpPXHOCTU NonynpoHuLae-
MOV MembpaHbl. NeKTPoAbl MOTYT 6bITb NOKPbITbI AKTUBMPYIOLWMM C/I0EM, KOTOPbI Bbi3biBAET NPOTEKaHNe peakumn.

BHYTpW 3NeKTPOXMMUYECKOV SUeiikn umeeTcs, No KpaiiHeli Mepe, elle OAWH 3N1EKTPOA U COAEPXUTCS 3NEKTPOIMUT.
MN36upaTtenbHOCTb K pa3/InyHbIM rasam focTuraeTcsi BbI6GOPOM MaTepuasioB 3/1EKTPOAOB W 3NEKTPONNTA, NONSPU3YIOLLETO
HanpsXeHUs, CXeMbl BK/IIOYEHWNA 3N1EKTPOXNMUNYECKON sueiiku.
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HekoTopble 3N1eKTPOXNMUYECKME AAaTHUKN MOTYT UCMONb30BaThb NPeABapuTEIbHYI0 XMMUYECKYIO PeakLuio ¢ y4acTu-
eM onpefensieMoro KOMMOHeHTa, NPoAyKTbl 3TON peakunn yxe HenocpeAcTBEHHO AeTeKTUPYITCA 31eKTPOXUMUNYECKOoi
AYENKOWA.

Kak npaBuno, onpegensiemMblii ra3 pacxogyeTca B npouecce NpoTeKkaHUs OKUCANTEe/IbHO-BOCCTAHOBUTENLHON pe-
aKkuMm Ha NoBepxHOCTKU paboyero anekTpoAa, a NPoAykKTbl peakunv AudyHaMPYIOT B 06BbEM 3NeKTpoamMTa Kk Bcrnomora-
TeNbHOMY 371eKkTpoay. MockonbKy TOIbKO He6O/blIOe KONMYecTBO Onpeae/seMoro rasa MoxeT npopearnposaTb Ha no-
BEPXHOCTM paboyero anekTpoga, AN dy3nio ra3a MOXHO OrpaHUYUTb, MOMECTUB Nepes NofynpoHULaemMoli MeM6paHoi
AvadparMy uan kanunnsap, 4To NpeAoTBPATUT Neperpysky (HacbllWeHne) 31eKTPOXMMUYECKO aueliku.

Kak caMmun anekTpoApl, Tak N 3N1eKTPONUT 3/TIEKTPOXMMUYECKUX AaTUHMKOB MOTYT NOCTENEHHO U3MEHSATLCA WK Aaxe
pacxoAoBaTthbCs B X04e NPOTEKaHUA XMMUYECKUX peakuuid. faTunku TpebyloT perynsipHoii rpajympoBku Yepes yCTaHoB-
NIeHHble MHTepBasibl BPeMeHU B LieNiAX KOPPEKTUPOBKU Apeiidpa Hyns n 4yBCTBUTENbHOCTU U B KOHLe KOHL,OB noAsexar
3ameHe. Cpok cnyx6bl B 6/1aronpusaTHbIX YCI0BUAX 06bIYHO 6onee 2 neT.

Bpems cpabaTtbiBaHWs cUTHanM3auuy v Bpems ycTaHOBMeHUs nokasaHuii f(90) cpaBHUTENbHO BENWMKO U O6bIYHO
npesbiwaeT 30 ¢, 0CO6EHHO NOCNe neperpyskn v B KOHLE cpoka cayx6bl. CywecTByOT OrpaHMyeHns no akcnayatauyum
3/1eKTPOXMMUYECKNX AaTHNKOB B YCTIOBUAX HU3KUX TeMNepaTyp U HU3KON OTHOCUTE/NIbHON BNaXHOCTU.

A.6.2 O6bnacTb NpUMeHeHns

ONeKTpoXMMmyeckme AYeiikn KoMnakTHbl, NOTPe6AAlT Mano aHeprun 1 o6nafalT BbICOKOW YyBCTBUTENbHOCTLIO
K onpegenseMbim rasam.

JnekTpoxuMnyeckas Avelika He MOXeT OblTb UCMO/b30BaHa /19 06HapPYXeHNA 60/bLINMHCTBA YrN1eBOA0POA0B (Ha-
npvMep. asikaHOB — MeTaHa, aTaHa, nponaHa u 1.4.).

CyljecTByeT orpaHN4yeHHOoe Y/1CA0 NPUMEeHeHW JaHHOro Tuna AaTyiKoB AN KOHTPONSA A0B3PbIBOONACHbBIX KOHLLEH-
Tpaumii. OHW NpUroaHbl ANA onpeaesieHust [0B3PbIBOONACHLIX KOHLEHTpaLuuii Bogopoda Uau okcupa yrnepoga, a takke
06beMHOIi fonn kucnopoga Ao 25 %. CyLiecTBYOT Takke AaTunku 4Nna onpegeneHns o6bemHoii gonu kucnopoga Ao 100 %.

Kpome TOro, aTu Aatyvku LUMPOKO MPUMEHSIIOTCA ANS ONpefe/ieHns COAepXaHus rasoB BhAOTb [0 HECKONbKMX
MUAMVOHHBIX A0NEN, HanpuMep, Npu 06HaPYXEHUN yTeuyek UM UHAWBMAYaNbHOM KOHTPO/Ie MHOTMX TOKCWYHbIX ra3oB
(Ho He napoB), Hanpumep H2S, CO. HCN. NH3. PH3, S02. NO. N02 n atuneHokcuga. [laxe ecnu anekTpoxmmmyeckmne
AaTunku npefHasHavyeHbl AN onpefeneHus Of4HOro KOMMNOHEHTa, OHU. KaK NpaBusio, UMelOT YyBCTBUTENbHOCTb K Heonpe-
fensieMblM KOMMOHEHTaM.

[MepeHoCHbIe razoaHanM3aTopbl ropYnX ra3os C gnanasoHom nsmeperus ot 0 % go 100 % HK/P, ncnonb3ywouwme
Apyrue TUMbl 4aTYNKOB, OMUCAHHbIX B HACTOSILLEM CTaHAapTe, YacTo BbIMYCKalOT B MHOTOKaHalbHOM WUCMOSTHEHWUW, BK/O-
YaloLem 3/1eKTPOXMMMYECKMe AaTunKn TOKCUYHbIX Ta30B 1 K1C/T0pPOoAa.

A.6.3 OrpaHnyYeHns No NPUMeHeHuo

BpemMeHHas noTeps 4yBCTBUTE/IbHOCTU HabnofaeTcs BO BPeMs MepeMeLleHns XON0AHOro 3/1eKTPOXUMUYECKOTo
faTtumka B 6onee Tennoe MecTo C MOBbIWEHHON BNaXHOCTbIO, BCAACTBME KOHAEHCALuun BoAbl Ha MembpaHe. 970 oco-
6EHHO 3aMeTHO Y KNCMOPOAHbIX [aT4MKOB, Yy KOTOPbIX MO 3TOM NPUYMHE NpPU HOpMasbHOW 06BbEMHOW Aone Kucnopoga
21 % nokasaHWs MOTyT CHU3NTbCSA U NPUGOP MOXET BblAaBaTb aBapuiiHblli CUrHaN B TeYeHWEe HEeCKONbKMX MUHYT. 3a-
TPA3HEHNE HeNeTy4YuMu XUAKOCTSMU UMK KNelikumu TBepAbIMY BeLLeCTBaMW MOXeT NPUBECTU K NOCTOSIHHOMY CHUXEHUIO
YyBCTBUTE/IBHOCTMU.

[Ns NpoXoXAeHust 3/1eKTPOXMMUYECKOW peakumn Heo6xoAnm Kucnopog. Mpu pa6oTe gaTumka B 06€CKUCIOPOXKEH-
HOIl cpefie KNUCNOpo/, PacCTBOPEHHbIN B 3N1eKTponTe, o6ecneynT Xo4 XMMUYECKOn peakuuy B TeUeHNe HenpoaoIKUTENb-
HOro BpEMEHM B 3aBUCUMOCTU OT Aatuvka, Ho AnuTenbHas paboTa gaTunka npyu oTCyTCTBUM KUCOPOAA B aHannsnpyemoi
cpefe HeBO3MOXHa.

M3mMeHeHusa, npoucxoasiyme B 3/1€KTPONNTE, a Takke Ha MOBEPXHOCTU OAHOM0 MW HECKO/IbKWX 3N1eKTPOLoB, CO-
KpaLalT CPoK Cyx6bl gaTunka. YyBCTBUTENbHOCTb 4ATYMKOB 0ObIYHO NajaeT Co BpeMeHeM, NPUBOASA K He06xoAMMOoCTH
nepuoaunyeckoii NpoBepky YyBCTBUTENIBHOCTW U rpafynpoBKN.

B 3aBMCMMOCTM OT Tna faTuuka U onpeAenieMoro KOMMOHeHTa y AaTumka MOXEeT COKPaTUTbCA CPOK CYXObl
UM yMEeHbLWNTLCA GbICTPOAECTBUE, ecnn cofepxaHne onpeaensieMoro KOMNoHeHTa npesbiaeT BEPXHUA npegen gua-
nasoHa uM3MepeHuil. ITO XxapakTepHO A4/ KUCNOPOAHbIX AATYMKOB, UCMOMb3YIOLMXCA NMPU BbICOKOM COAEPXaHUW KUCO-
poja. korAa CBUHL0BbIV 3N1EKTPOA pacxodyeTcs NPonopLuoHanbHO 06bEeMHOV AoNe kucnopoaa.

CpoK Cnyx6bl MHOTUX TUNOB 3/1EKTPOXUMUYECKUX AATUNKOB TaKKe 3aBUCUT OT BPEMEHW BO3[eNCTBUSA APYTuX ra3os,
KOTOpble NPUBOASAT B HETOAHOCTb 3M1EKTPONNT. B 4aCTHOCTU, BbICOKME KOHLEHTpaLuumn guokcuaa yrnepoga MoryT Bbi3BaTb
noTepto YyBCTBUTEIbHOCTH W COKPATUTb CPOK FTOAHOCTMW 3/IEKTPONINTA B HEKOTOPbIX KUCNIOPOAHbIX AaTynKax.

B 60/blUIMHCTBE C/lyYaeB BAUSHWE TeMnepaTtypbl Ha YyBCTBUTE/IbHOCTb AaTyMka XOpOLIO U3BECTHO 1 BOCNPOU3BO-
AVMO. 4TO NO3BOMSET UCMNO/Ib30BATb MPOrpaMMHO-annapaTHy0 KOMMNeHcaumio.

Huskne 3HayveHns TemnepaTypbl WKW BA@KHOCTU MOTYT YMEHbLNTb YyBCTBUTE/IBHOCTb U YBENNYUTL Bpems ycTa-
HOB/IEHUSI NoKasaHuii gaTunka. AantenbHas paboTa npy O4eHb HU3KUX 3HAYEHNAX BIAXHOCTU MOXET NMPUBECTU K BbICbIXa-
HUIO anekTponuTa. Ytobbl 3TOr0 n3bexartb, HEKOTOPbIE AATUNKN CHabXaloTcs pe3epByapoM A5 YBAAKXHEHNS.

CBoiicTBa 3N1€KTPOINTA OrpaHNYMBalOT MUHUMaNbHOe (a B psife ClyvyaeB U MakCumasbHoe) 3HauyeHue paboueit
TemnepaTtypbl; npefesbHble 3HAUYEeHNA yka3biBaloT B PyKOBOACTBE MO akcnayaTayun. O6bIYHO MUHMMabHasa TemnepaTtypa
orpaHuyeHa 3HavyeHvem -15 "C BBMAY BO3MOXHOrO 3aMep3aHus anekTponuTa.

Bpems cpabaTbiBaHUA 1 BpeMs ycTaHOBNeHus nokasaHuii f(90) cpaBHMTENbHO 60MbLIME, 06bIYHO T 30 C.

A.6.4 BnusiHne HeonpeaensieMblX KOMMNOHEHTOB

OneKTpoxumuyeckne syeriku MoryT pearmposaTb Ha Apyrue rasbl, BblfaBas Kak MosoXWTeNbHbIA, Tak n oTpuua-
TeNbHbIA cUrHan.
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3a UCK/TIDYEHNEM KNC/TOPOAHbIX AATYUKOB, YyBCTBUTEIbHOCTb K HeonpeensieMblM KOMNOHEHTaM B HEKOTOPbIX CAy-
Yyaax MOXeT ObITb Bbllle, YEM K OnpeAensiemMbIM, YTO AO/KHO 6bITb Yyka3aHo B PyKOBOACTBE MO aKCnayataumn.

[na HeKoTopbIX TUNOB 3/IEKTPOXMMUYECKUX AAaTYMKOB YyBCTBUTE/IbHOCTb MPONOPLMOHaIbHA aTMOCEPHOMY AaB-
NeHuno. insa gaTymkos ApYrux TUMNOB nepenagbl AaB/ieHUs CO34at0T ONAaCHOCTb NOBPEX/AEHUSA, YTO [O/HKHO ObITb yKasaHo
B PYKOBOACTBE MO 3KCnyaTauymm.

CyLecTBYIOT YacTHble Clyyaun BUAHNUA HeonpeaenseMblX KOMMNOHEHTOB Ha KUCMIOPOHbIE AaTUMKu NPpU UX UCMOSb-
30BaHNN He B BO3/yXe, a B ra30BbIX CMECSIX WK B MPUCYTCTBUM OYEHb BbICOKMX KOHLLEHTpaLMii roploYmnx rasos, Hanpumep:

- MoseKynspHasa macca rasa, B KOTOpOii u3MepsieTcsi cojepxaHne KMCcnopoaa, MoXeT oka3blBaTb CUIbHOE BNSIHVE
Ha YyBCTBUTENIbHOCTb AaTymka, N03TOMYy HEO6X0AUMO NMPOBECTM rPajyMpoBKY MO NOBEPOYHOI ra3oBoi cmecu, cogepxa-
eV KUCNOPOA B 3TOM Xe rase;

- CPOK CNyX06bl AaTYMKa MOXET YMEHbLUNTLCA U3-3a NPUCYTCTBUSA B Npo6e BbICOKMX KOHLEHTpaLuii opraHn4yeckmx
pacTsopuTesnieil, BCTynalLwwmux B XMMUYeCKyo peakuuio ¢ 31eKTPOsIMTOM.

A.6.5 OTpaBneHune

Ha anekTponuT nam anekTpog AaTyuKoB MOTYT B/MATb pas/iMuHble rasbl, cogepxalynecs B npobe, YTO MOXeT Npu-
BOJMWTb K NOTEPe 4yBCTBUTE/ILHOCTU [aTUMKOB, O YEeM [IO/IKHO 6bITb YKa3aHO B PyKOBOJCTBE MO aKcnayaTauuu.

Kpome cnyuyaeB 3arps3HeHVs, OMMCaHHbIX Bbllle, AOCTYN KUCAOpOoAa K MembpaHe gaTumka MOXeT MOCTeneHHO
yMeHbLaTbCA U CO BpeMeHeM 6bITb NOSIHOCTbLIO NePeKpbIT NPOAYKTaMK peakuumn, Hanpumep, rmaponmnsa Takux rasioreHco-
Aepxalunx coeanHeHwuii, kak propug 6opa (Ill) (BF3). Tetpaxnopcunan (SiCl4) n 1.4.

HekoTopble KNCNOPOHbIE aTUMKN MOTYT TEPATL HYBCTBUTENILHOCTL U3-3a 60/bLWoro cogepxanusa C02 B atmocde-
pe. BCTynalwLiero B peakuunio ¢ 3/1eKTPOSIMTOM.

A.7 MnameHHO-NOHM3aLUNOHHbIE gaTyukn (MANG)

A.7.1 O6uwme NnonoxeHus

MpuHUUn pa6oTbl NN1amMeHHO-MOHN3ALMOHHbIX AATYNKOB OCHOBAH Ha MOHU3aLWUW B 3/1EKTPUYECKOM Mosie MOsekyn
opraHnyecknx coefJuHeHu, cxXunraemMblx B Ni1aMeHn BOLOPOAHON ropenkn. Obpasytolieecs npyu 3TOM MOHHOe o6ako ne-
pemeliaeTca nog BO3AeliCTBMEM Pa3HOCTU NOTEHLMANOB B HECKO/IbKO COTEH BOJbT, MOAAEPXKMBAEMON MexXay 31eKTpo-
Aamu B Kamepe cropaHus. 3To nepemelleHne co3gaeT oYeHb cnabblii INeKTPUYeckuii Tok. NPONOPLMOHanbHbIA coaepxa-
HUIO onpefenseMoro KOMMNoHeHTa (rasa Uy napa) B ra3oBOM MOTOKE.

[aHHbIl TN gaTunMkoB o61afaeT NPeBOCXOAHONM IMHEHOCTbIO B Anana3oHe HeCcKosIbKMX AeKaf Npu BesnynHe 06b-
€MHOi1 foNn onpefensemMoro KOMNOHeHTa 0T eAVHUL, MUIMOHHBIX fonei Ao 100 % HKMP. B nnameHu yncToro Bogoposa
(» Bo3ayxa) obpasyeTcs He3HauMTeslbHOe KO/IM4YeCTBO VOHOB, KOTOpble 06ecneynBatoT OCTATOUHbIA TOK AaTumKka MeHbLUNNA,
yem 0.1 nA. 3To No3BONAET NPOBOAUTL U3MEPEHNA MACCOBOI0 pacxoja opraHnyeckux coeguHeHunii BnnoTb Ao 10— 15 nr/c.

B kauecTBe oTpuuaTenibHOro aneKTpoja 06bIYHO UCMOb3YeTCA COMNI0 ropesik1, B Ka4eCcTBe NOMOXKUTE/TbHOTO — Ly-
NVHAP WK KONbLO, PacnofoXeHHble Ha He60/bLLIOM PacCTOAHUN BOKPYT NaaMeHu.

B fgaTumke Takke NpuUCcyTCTBYeT UCTOUHMK PO3XKMUTa NaaMeHun (Hanpumep, UCKPOBOI NMPOMEXYTOK UK CBEYA 3aXKMUTaHns).

Pacxop Bogopoaa 06bIYHO ycTaHaB/IMBAETCS PaBHbIM HECKO/IbKUM AecATkam MUIAUAMTPOB B MUHYTY. Bogopos
He [I0/1XeH cofepXaTb OpraHM4yeckux coefiMHeHuii n Apyrux npumeceil, HO MOXeT cofepxXaTb HEKOTOPOE KOUYeCTBO
Taknx rasos, kak a3oT, Kcaopof, BoAAHOW nap v T.4. Pacxof npo6bl valle BCero yctaHaB/MBaeTCA PaBHbIM HECKOIbKUM
MUANNANTPAM B MUHYTY, ra3oM-HocuTenem npobbl He Ao/xeH 6biTb BO3AyX, Npo6a cMmelimBaeTcsi C BOAOPOAOM Hemno-
CpefCTBEHHO nepej NiamMmeHHol ropeskoii.

Heob6xoauMbliA Ana ropeHust Bo3ayX, 06bIYHO ¢ pacxofom 100 cm3/MuH unu 6onee, nogaetcs yepes KosblLeBble
npopesn B Kamepe cropaHvs. B Bo3gyxe, HEO6XOANMOM AN TOPEHUA MIaMeHW, He AO/MKHO ObiTb OpraHnyeckux npume-
ceii. iHorga B NnepeHOCHbIX razoaHanusaTopax, NnpeAHasHayeHHbIX AN onpefeneHns MasnbiX KOHLEeHTpauuii opraHnye-
CKMX ra3oB B BO34yXe, B Ka4yecTBe BO3Ayxa [/19 TOPeHWs UCMo/b3yeTcs BO3A4yX CaMoi mpobbl, YTO ycTpaHseT Heobxoau-
MOCTb OTZe/IbHOV ero nogauu.

Pacxop Bcex ra3os n Temnepartypa B kKamepe CropaHus fO/DKHbl OblTb CTAOWUIN3NPOBaHbI.

Bpems yctaHoBneHUs nokasaHuii M B OCHOBHOM onpegensieTcs BpeMeHeM AoCTaBKu NPo6bl K N1amMmeHu; NpakTu-
YeCkn AOCTUXMMOe BPeMs YCTaHOB/IEHUS NOKa3aHUi MOXeT OblTb MeHblUe, YeM 1 c.

Mpouecc voHM3aLumun B NaaMeHn 3aBUCUT OT TWNa W CTeMeHW OKUCNEHWUS aTOMOB, BXOASLLMX B COCTaB MOJSIEKY-
Nbl onpeAensemoro rasa. B cooTBeTCTBUM C aIMNUPUYECKUM MpaBuiomM MoHusmpytoTcs C — H cBA3W, HeHacbIWeHHble
C — C cBssn n C — ranoreH cBaAsn. YyBCTBUTENBHOCTb K YrNeBogopoAaM NpubansnTenbHo NnponopumoHansHa obuemy
cofiepXaHuio yrnepoga B Mosiekysne rasa.

Takum 06pa3oM, OTHOCUTE IbHAA YyBCTBUTE/IbHOCTb K Pa3/IMYHbIM YrNeBoAopojam, BblpaXeHHas B MOMAPHbIX 40-
NAX. Npu6AN3NTENbHO NPONOPLMOHanbHa YuCy aTOMOB yriepoga B ux Mosekynax. OfHako 418 KUC/IOPOACcOoAepx)aLL X
coefiMHeHWii 3To npasuao nsmeHsietca. CeAsn C — O B mMonekynax He o6pasyloT NnogAatoLnxca 06HapyXeHno NOHOB.
KonuuectBo aToMOB yrnepoga, HeobxofmMmoe 418 pacyeTa CUrHana, fA0/HKHO 6blTb COKpaLLEeHO HaNoM0BUHY ANA KaXA0ro
aToma kucnopoga B mosekyne. Hanpumep, mypaebuHas kucnota HCOOH He onpegensetcs MNA-getektopom (1 yrnepog,
MUHYC 112 NS KQXA0r0 K1ucnopofa paBHAETCS Hyo). laHHblil 3dhDeKT CHMXaeT YyBCTBUTENbHOCTL ileTeKTopa B criyyae,
ecnu MW ncnonb3yloT Kak aHanm3aTop obLliero cogepxaHus yrnepoga s npobe.

OfHaKo CyLeCcTBYIOT 3HauMTe/IbHble OTK/IOHEHWS OT 3TOr0 AMNUPUYECcKoro npaeuna. B AecTBUTENbHOCTN YYBCTBU-
TeNbHOCTb fleTeKTopa K pa3/IMyHbIM Yr/1eBofopoAaM MOXeT N3MEeHATbCS B AguanasoHe oT 1:3 o 6onee yem 3:1 oTHOCK-
TeNbHO YyBCTBUTE/IbHOCTU K MeTaHy. YyBCTBUTENIbHOCTb AeTEKTOpa 3aBUCUT OT KOHCTPYKTUBHbIX OCOBGEeHHOCTel nnameH-
HOI ropesikn, pacxoja rasa, a/IeKTpuyecknx napameTpos, fJo6asneHuns npobsl K BOJOPOAY WA OT UCNO/b30BaHUA NPO6GLI
B Ka4yecTBe rasa Ans ropesiku, a Takxke oT Bblbopa rasa-Hocutens.
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Ecnn B npobe cogepxaTbCa KpeMHulopraHmyeckne coeguHeHus, Tpebyetcs 6onee yactoe obecnyxusanve MAL.
Tak Kak AMOKCUA KpeMHWs, o6pasyloWwniica npu ux cropaHnn, moxeT obpasoBaTb Ha 371eKTpofe WM30/MPYIOLNA CoiA,
YTO CHM3WUT CUTHaN JeTekTopa.

A.7.2 O6nactb NnpuMeHeHus

MW ncnonb3yeTcs, korga Heobxoanma BbiCOKas YyBCTBUTENbHOCTb, LUMPOKUIA Anana3oH n3MepeHuii, manas no-
rPeLHOCTb U3MEPEHUS, YCTONUMBOCTb KOTPaB/IEHMNIO U BbICTPOE BPeMs yCTaHOBEHNA nokasaHuii. MM npurogeH ansa ns-
MepeHusi B AnanasoHax oT eMHUL, MUIMOHHbIX aonei 4o 100 % HKMP n gaxe Bbiwe.

MWA o6nagaeT YyBCTBUTE/IbHOCTbLIO MOYTH KO BCEM OpraHNyecknM coefuHeHNsAM, 60/bLINMHCTBO U3 KOTOPbIX ropto-
yne. Ncknoyenmem senaTca oopmanbierng u mypasbuHas kucnora.

[JaHHbIil TUN JaT4MKOB NPUrofeH ANA U3MepeHuii Npyu NoBbILIEHHOW Temnepartype.

A.7.3 OrpaHnyeHuns no NPpUMeHeHUo

MpvHUMn feiicTBua He obecneumBaeT u3bupaTesibHOCTb, TakK Kak. kak MpaBuio, BCe OpraHuyeckme CoefuHeHus
BbI3blBAKOT NOSIB/IEHME CUrHanNa gatyunka. Ecnu npegnonaraetcsa npucyTcTBue ApPYrnx rasos B MecTe ycTtaHosku ML,
Heob6Xxo04MMO MPOBECTU TPaAyupoBKYy AaTyunka Ha TOT ras. K KOTOPOMY OH HauMeHee yyBCcTBUTeseH. OfHaKo 418 AaHHOro
MeToJa OTHOCUTEe/IbHAsA YyBCTBUTE/ILHOCTbL yylle noajaercs pacyety, Yem A5 4pYyruxX MeTo[0B.

MoMUMO ye YNOMSAHYTbIX OpraHn4yecknx coefvHeHui, Kk KotopbiM ML He yyBCTBUTENEH, flaHHble AaTuVKN TaKkkKe
HEenpurogHsl A8 06HapyXeHUs roproynx HeopraHMyecknx rasos, BOOPOAa, OKCMUAa yriepoja, aMMuaka, cepoyriepoaa,
cepoBoAopoAa M LMaHNCTO-BOAOPOAHOW (CUHUBHON) KACNOTbI.

MWL MoxeT Takxke onpeAenaTb psj HEroOpUYMX OpraHNYecknx CoeauHeHn.

[lna ropeHnsa BOAOPOAHON ropenku TpebyeTcs nojaya n3BHe Bogopoda u (06bIYHO) CMHTETMYECKoro Bo3dyxa. B page
cnyyaeB cama npoba MoxeT 6biTb MUCMONb30BaHa B kauyecTBe BO3fdyXa ANA ropeHuns. CurHan gaTtynka CUbHO 3aBUCKUT
Kak oT pacxofa npobbl, Tak U OT pacxoja BOAOPOAA U B MEHbLUEN CTENEHN 0T pacxofa Boofyxa Ans ropeHns. CnegosaresbHo,
HeobXoAVMO NofAepxunBaTb NOCTOSHCTBO AaBMEHWI aHaNn3Npyemoii ra3oBoii cMecy (Npo6bl), BO3Ayxa v BOAOPOAA, NMPW 3TOM
cnepyet OTMETUTb, YTO OTHENpPerpaguTeNn. UCrnob3yemMble B MPOGOOTOOPHO MHUK, MOTYT 3aCOPSATLCA, co3AaBast TPYAHOCTH
C noAfepxaHnem NOCTOAHHOrO pacxoAia npoosbl.

A.7.4 Bnnanue HeonpenensaemblXx KOMNOHEHTOB

NHepTHble 1 peakue (6n1aropofHble) rasbl, OKCUAbI a30Ta, rasioreHbl, BOAOPOA, KNCN0POA, ANOKCUA Yrnepoaa, YeTbl-
pexxnopucTbiii yrnepos u Boga He onpegensitotes ML,

[anoreHcogepxalyme yrneBogopobl CHKaT YyBCTBUTE/IbHOCTb, €C/IM ra3oaHannsaTop oTrpajyvMpoBaH Ha u3-
MepeHue obLLero cofepxaHus yrnepoga B ra3ooli cmecm.

MW HeNnb3s NPUMEHATb A1 U3MEPEHNA B CMECHX C BbICOKMM COAEPXaHWeM rasoB, KOTOpble racaT naams, Hanpu-
Mep XnafoHOoB.

A.7.5 OTpaBneHune

Kak npaBuno, 4na fAaHHbIX 4aTYNKOB HE XxapakTepHO OTpaB/ieHne, HO ecnn B Npo6e NPUCYTCTBYIOT KpEMHUIiopraHm-
yeckne coefiiHeHNA UNu Apyrue BeliecTsa, KOTopble 06pa3yloT TBepAble NPOAYKTbl CTOPaHNs, TO OHM MOTYT Bbi3BaTb 06-
pasoBaHMe HaneTa Ha 3/71eKTpojax U Ha U30NAALMN, KOTOPbIV NpUBeAeT K CHMXEHMNIO YyBCTBUTENbHOCTA U B KOHLLE KOHLIOB
caenaeT Aatyunk HepaboTOCNOCOBHbIM.

A.8 AHanusaTopbl TemMnepartypbl NiamMmeHu

A.8.1 O6wune nonoxeHns

MprHUMN paboTbl 4eTEKTOPOB-aHaNIM3aTopoB TemnepaTypbl nnameHn (ATI) oCHOBaH Ha NOBbILEHUN TeMNepaTypbl
nnameHu, cxurarLero NoCTOAHHbLIN NOTOK Bogopoda (Mau ApYroro rasa). 370 NOBbILEHWE Bbi3biBAETCA HA/MUMEM TOpo-
4ynx npumecei B npo6e Bo3ayxa, NoAAEPXMNBAIOLMX TOPEHNE NamMmeHu.

TemnepaTypa nnameHn nsmepsieTcs BHyTpu He60/bLLO KaMepbl cropaHns. 3aBUCMMOCTb BbIXOAHOIO CUTHana aar-
ynka oT cofilepxaHusa onpefensseMoro KOMNOHeHTa HenHelHa.

Bpems yctaHoBneHus nokasaHuii AT B OCHOBHOM onpefesnseTcs BpeMeHeM A0CTaBKu Mpobbl K NaamMmeHun: NpakTu-
Yeckn JOCTUXMMOE BPeMsi YCTAHOB/IEHUS NOKa3aHuii MOXeT 6biTb MeHbLUe, YeM 5 C.

a3 gns ropenkn (06bIYHO BOAOPOA) A0/HKEH UMETb NOCTOAHHBIN cocTas. [na nNonyYeHns cTabunbHOro Hyn1eBoro
curHana AT npu OTCYTCTBUU rOploYnX ra3os B npobe Bo3dyxa, NojaBaemMoro Ha ropesnky, Heo6xoAnMMo nogaepxmeatb
NOCTOSIHHYI0O TemnepaTypy B Kamepe cropaHva v nogfepxunsaTb NOCTOAHHbIM pacxof Npobbl 1 roproyero rasa Ansa ro-
pesnku.

Heo6x04MMO 6bITb OCOBEHHO BHUMATE/IbHLIM, €C/IN B aHa/nM3MpyeMoM rase nNpucyTCTBYIOT X/1afoHbl. [MpucyT-
cTBMe B nNpo6e xnafoHOB NpW OTCYTCTBUM B HEil roploumnx rasos NpuBefeT K yMeHbLUEHNIo TemnepaTypbl naaMeHun. Fopio-
yne rasbl Ha (hoHe GO/bLIOTO COAEPXaHUA XNafjoHOB B Npo6e ByayT onpefensiTbCA ¢ 60/bLWONI NOrpewHocTbo, 6onee
TOro, NAamMs MOXET [iaXe MoracHyTb.

A.8.2 O6nactb NpUMeHeHus

AT ucnonb3yeTcs AN U3MepeHns 06LLero KomyecTsa roploynx ra3os 1 NapoB Npu UX cofepXaHnn B Npobe Huxe
100 % HKIP, korpa TpebyeTcs 6bICTPOE BPEMS YCTaHOB/IEHUS NOKa3aHWA.

AT npvroAeH ANs n3MepeHnii Npu NOBbILIEHHOW TemnepaTtype.

A.8.3 OrpaHnyeHns nNo NpUMeHeHuo

ATl He siBNsieTCA n3bupaTesbHbIM, Tak Kak ero BbIXOAHON CUTHaN 3aBUCUT TO/IbKO OT TEN/I0TBOPHOI CNOCOBHOCTU
npo6bl. Mpn BbICOKOM CofiepXaHun onpeaensieMoro KOMNoHeHTa nepefaToyHas xapakrepucTuka HenmHeiHa. Moapo6Ho
06 orpaHnyYeHnsax ykasaHo B PyKOBOACTBE MO aKcnayaTauuu.

He pekomeHgyeTca ucnonb3osaTb AT A4na U3MepeHns B uanasoHe eAnHUL, MUIMOHHbIX AONEN.
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Ana pa6otbl AT TpebyeTcAa OAWH WM HECKONIbKO BCMOMOratesibHbIX ras3oB. [ niaMmeHu Heobxogum BOLO-
poA W Apyroi roproumnii ras. Ans paboTbl ropenku Heo6xo4UMMO 06ecneynTb AN NPUCYTCTBME B ONpesesiieMoM rase
Kucnopoga, unm oTAenbHy nogavy Bosgyxa. CurHan KpuTu4eckn 3aBuUCUT OT pacxoga npobbl, roployero rasa v, ecnim
ncnonb3yeTcs, Bo3gyxa AN1s ropeHuns. CnepoBaTenbHO, Kak U B cnyvae M, Heo6xoanmo cTabunvnsmpoBaTh faBieHne
npo6bl, BO3Ayxa W roptoyero rasa A5 ropesiku, Ho cnegyet OTMEeTUTb, YTO OrHenperpaguTenun. NCnosibdyemblie B Mpo-
600TGOPHOW NTMHUW, MOTYT 3aCOPUTLCS, W, KaK CefCcTBME, MOTYT BO3HUKHYTb TPYAHOCTU C COXPAHEHUEM YCTOWYMBOTO
pacxoga npoo6bl.

A.8.4 BnusHue HeonpeaensieMblX KOMMNOHEHTOB

[anoreHcogepxatyve yrneBogopoabl, Hanpumep peoHbl, NPy BbICOKNX KOHLEHTPALMAX YMeHbLWalT curHan ATI.
CHUXas TeMnepaTypy niaameHu.

A.8.5 OTpaBneHue

OTpasnstoLine BO3AEHCTBUA Ha fLaYHNK HEU3BECTHbI.

A.9 doToMOHU3ALNOHHbIE faTuuku (PLNL)

A.9.1 O6wume nonoxeHns

MpuHuMn geiicTBnA hOTOMOHN3ALNOHHBIX AaTunKkoB (PV[]) OCHOBaAH Ha MOHW3ALMN Fa30B C NOMOLLbIO ynbTpadu-
0neToBoro (Y®) nanyyeHus, NCNyckaeMoro cneunasbHoil namnoii, ¢ MU3BECTHOW A/INHOI BOJIHbI U. ClleloBaTENbHO, 3HEp-
rmeit poToHa, 06bIYHO BbipaXaeMmoli B 3N1eKTPOH-BobTax (Hanpumep. 10.6 38). Kpome namnbl B MOHN3ALMOHHOW kamepe
pacnonaratoTcs fBa 3/1eKTPoAa, K KOTOPbIM MPUIOXKEHO HanpshkeHne. B MOHM3ALMOHHON KaMepe Moneky/bl onpegens-
eMoro rasa, 4Yeil MoHM3aLUnoHHbIV noTeHynan (UM) HUxe, yem 3Heprua POTOHOB, NCMyCKAEMbIX NamMnoii, NOHN3NPYLOTCA,
1 Mexay ABYMS 3/1eKTPOAaMN HauMHaEeT NpoTekaTb TOK. TOT TOK NPOMOPLMOHANIEH COfEePXaH/Io onpeaensieMoro KoMmno-
HeHTa B AnanasoHe KOHLeHTpaLuii, OXBaTblBaKOLWMNX HECKObKO NOPAAKOB.

OCHOBHble KOMMOHEHTbl P — Y®d-namna ¢ reHepaTopom BO36yXAaloLWmnx UMNybcoB (MeTogamMmmn BbICOKOTO Ha-
NPSHKEHNST MW BbICOKOW 4acToTbl), ABa 3NEKTpofa-Konnekrtopa ¢ ycunutenem u, kak npasuno, unbTp u nobygutens
pacxoga npobbl. AnA paboTel DU/ kakoro-nn6o rasza 4ONOAHUTENBHO He TpebyeTcs.

BeljecTtBa ¢ 60nee BbICOKMMYU 3HauYeHnsMu WM. yem aHeprus poToHoB Y®-namnbl, He onpegenaiwotca ®UM. Ha-
npuMep, Takue BeLLLeCcTBa, Kak aTaH, nponax, auetTuneH uan metaHosn, nmetoT UM sobiwe, yem 10.6 3B — 3HayeHune, xapak-
TepHoe ANA caMbIX pacnpocTpaHeHHbIX Y®-nama. [ipyrue BelecTsa, y KOTOpbIX 3HaueHns UM HeMHOro Huxe (Hanpumep,
3aTaHoN 1 aTuneH ¢ NM=10.5 3B). BbI30BYT cnabblii curHan G/,

Mockonbky M3mMepeHne 06bIYHO MPOBOASAT B BO3AyXe, BCe BellecTBa, y koTopbix WM Bbilwe, yem y kucnopoga
(MN=12.1 3B) (HanpuMmep, BOAOPOA, OKCUA Yrnepoja v MeTaH), He nogjatTca onpeaeneHunio. NMoaToMy HeT ocoboli He-
o6xoaumocTn B Y®-namne c 6051ee BbICOKMM 3HAYEHVEeM aHeprum hOoTOHOB, Yem 12.1 38.

B0O3MOXHOCTV MeToAa No onpefesieHnio roploynx ra3oB orpaHUYeHHbl, N 0B6HapPYXUTb BCe roptoyne rasbl cambiMy
pacnpocTpaHeHHbIMU Y®-namnamu He yaacTcs.

3HayeHNs NOHM3aLMOHHOro NoTeHuMana 419 pas3nyHbiX BeLecTB MOXHO HaliTu B CNpaBOYHON nuTepaType unu no-
Ny4nTb y N3roTOBUTENA razoaHann3aTtopos. K coeuHeHNAM, KOTOpPble MOXHO 06HapYXWUTb, OTHOCATCSA:

- opraHuyeckue Monekysbl, Cogepxaline HeckoNbko aToMoB yrnepoga u (Mnu) Apyrux atomos (Hanpumep, Kucno-
poga. cepbl, 6poma):

- HeHacblleHHble 1 apomMaTuyeckne yrieBofopoabl:

- aMUHbI:

- pAA roploynx HeopraHMYecknx coeAnHeHnii (HanpuMep, ammuak, CepoBOOPOA U CEPOYrIepoa);

- HeKkoTopble Heroptoyune rasbl (Hanpumep, AMOKCUA a3oTa, OKCuA asoTa U TPUXTOPITUNIEH).

OTHOCUTeNbHAas YyBCTBUTENbHOCTL PU[] K pa3nnyHbIM razam, kak npaBusio, XOpoLUO U3BECTHA, YTO NO3BO/IAET yYecTb
3TV JaHHble B MporpamMMHOM obecneyeHun razoaHanmnsatopa. Monb3ysacb NpegBapuTesibHO YCTAHOBIEHHBIMU 3HAYEHNSAMM
OTHOCUTE/IbHOI YyBCTBUTENIBHOCTU, MOXHO, MPOBEAA rpafynpoBKy razoaHannsaropa no ofHoli NoBepo4Hoi ra3oBoii cmecwm,
NpoBOAUTL 3aTEM OnpefesieHre ApYrnx N3BeCTHbIX ra3oB, HEMNOCPeACTBEHHO CUMTbIBAA NOKa3aHNsa rasoaHanmsaropa.

Bpems ycTaHOB/IeHNA NokasaHWii onpegenseTca TO/bKO BpEMeHeM, Heo6XxoAnMbIM AN [OCTaBku Npobbl k .
TunnMyHoe 3HaYeHne BpeMeHV YyCTaHOB/IEHNS nokasaHuini — ot 2 go 10 c.

A.9.2 O6nacTb NpUMeHeHns

®U[ ncnonb3yoT, KOoraa OCHOBHbIMU TPe6OBaHUSMMN SBASIOTCA BbiCOKAas YyBCTBUTE/IbHOCTb, YCTOWYMBOCTb K OT-
paBnAlLMM BelecTBaM U Masioe BpeMs yCTaHOBEHUS NoKa3aHuii.

XoTa 3TOT MeTog npeAHasHauyeH NperMyLecTBEHHO AN MCNOo/b30BaHMA B CTaUMOHAPHbIX rasoaHanusartopax,
HO NPUMEHSEeTCA N B NEPEHOCHbIX (PYYHbIX) UM NepeABMKHbIX rasoaHannsaropax aNU3oANYeckoro AeiicTBusA, 06bIYHO
MMELWNX BCTPOEHHbIV NobyanTens pacxoAa Ansa NpuHyAUTeIbHOro otbopa npobebl.

®U npurofeH ana onpefenieHns cofepxaHus rasos 0T eUHUL, MUIMOHHBIX Aoneit fo npuMepHo 2000 MAH'L
Takum obpa3om, MeToA NpUrofeH Ana onpefeneHuns kak TOKCUYHOCTU cpedbl, Tak U ee B3pbIBOOMACHOCTHU.

Kpome Toro. ®U [ 06bI4HO MCMONL3YIOT 419 U3MEPEHUA COAEPXaHWSA ra3oB B AMana3oHe HeCKOSIbKUX MUIMOHHbIX
foneli B Te4eHne KOPOTKUX MPOMEXYTKOB BPEMEHU, HANpUMep, NPy NONCKe YTeUKu.

A.9.3 OrpaHnyeHns No NPUMEHEHMNIO

MprHUMN n3MepeHnii He obecneynBaeT nsbrpaTenbHOe onpeAenieHne ropynx rasos. flatumk obHapyxvBaeT Bce
BellecTsa, y KoTopbix UM Huxe, 4eM aHeprua nsnyyeHms Y ®-namnso.

®UN/[ He obHapyxuBaeT coefMHeHuns, nvetowmne WVIN. npesbilialoLline aHepPruo N3nyyeHns namnbl. BoNbWUHCTBO
faTunkoB o6opyaoBaHo Y®-namnoii ¢ aHeprueit nsnyvenms 10,6 aB.
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OfHako M3MeHeHue 3Hepruyu usnyuyeHus namnbl OoT 8.4 3B (4TO uckavaeT O6HapyXeHWe MHOMMX BeLecTB)
fo 11.7 3B (npu onpefeneHun roploynx BewecTs B BO3AyXe) N03BONSET 06HAPYXUTb 60/bllee KOMYecTBO rasos (CM. py-
KOBOACTBO MO aKcnayaTauymm).

®UN /[ He MOXeT 06HaPYXUTb OKCUJ yriepoja, BOAOPOA UM MeTaH B BO3ayXe.

®N He pekomeHAyeTCA NPUMEHATb ANA OnNpefeneHus CoAepXaHus onpeaenseMoro KOMMOHeHTa CBbllle
2000 MNH  K3-3a HEIMHENHOCTW XapaKkTepucTukn npeobpasoBaHns. OrpaHMyeHns nNo gvanasoHaMm U3MepeHuii ykasaHsbl
B PYKOBO/ACTBE M0 3KCMyaTalMm KOHKPETHOro razoaHanusaropa.

JNlamnbl ¢ 60/1€€ BbICOKOV 3HEpruein n3nyyeHns MerT Masblii CPOK CyXObl.

A.9.4 BnusHue HeonpefensieMblX KOMNOHEHTOB

®U /[ obnagaeT YyBCTBUTENBHOCTLIO KO BCEM BellecTBam, y KOTopbix VI Huxe, yuem aHeprmusa choTOHOB Y®P-namnsl,
06bI4HO 10,6 3B. HO KO3(hPMLMEHT YyBCTBUTENLHOCTY CUIBHO 3aBUCUT OT MOHU3ALMOHHbIX CBOWCTB BellecTBa.

Mapbl BOAbI MOTYT Bbl3BaTb CUTHA/, 3KBUBANEHTHbIA HECKONTbKUM MW/IMOHHBIM J0ASIM. DTOT CUTHaN He ABNseTcs
pesynbTaToM noHusauum (UM H20 coctaBnset 12.6 3B). a BO3HMKaET B pe3y/ibTaTe B3anMoeicTBMA BOAbI C MaTepmana-
MW. OKPYXXaKLW MMM 31eKTPObI.

Bbicokoe cofepxaHune meTaHa B MPUCYTCTBUM ONpefenseMoro KOMNOHEHTa MOXeT MPUBECTU K YMEHbLUEHUIO Mo-
KasaHuii U3-3a NnofaB/IeHNs NOHM3aLNN.

KoHpeHcaT, TBepble yacTuubl, NATHA OT NanbueB U T.[4. HA Namne WK OKHe AaTyuka MOryT U3MEHUTb UHTEHCUB-
HOCTb Y®-U3/1y4eHus u. criefoBaTesibHO, YyBCTBUTE/TbHOCTb.

A.9.5 OTpaBneHune

OTpasnsoLme BO34eNCTBUS Ha JaTUNK HEN3BECTHbI.

N3mepeHune cogepxaHusa paga CoefUHeHW, Hanpumep, CAOXHbIX 3(UPOB UM CTUPONA, MOXET NPUBECTU K pas-
NIOXEHWI0 BELLECTB, MOABEPTHYBLUUXCA BO3AENCTBUIO YP-U3NyUeHUs. U 0CcelaHnio NPOAYKTOB pa3fioxeHust Ha konbe Y-
namnel. CnefosaresibHO, PEKOMEHAYETCA PerynapHo ounwarts Y®-namny B COOTBETCTBMMN C yKa3aHUAMU, NPUBELEHHbIMU
B PYKOBO/ACTBE MO 3KCnayatauum.

A .10 MapamMarHnTHbIN gaTymK Kucaopoga

A.10.1 O6wune nonoxeHus

Kucnopog obnafgaeT CunbHbIMKU NapaMarHUTHbIMKU CBOCTBaMU (BTArMBAETCS B MarHMTHOe nosne). [asbl, cogepxa-
e kucnopod, 6yayT CTpeMuTbCa pasfennTbCa B CUIbHOM MarHMTHOM Mofie C CW/I0I, MPONOpPLUOHaNbHOW 06bEMHOA
pone kucnopoga. NO n NOz pasfenstoTca B NpONopLMOHanbHO MeHbLUe cTeneHn, A41a Apyrux rasos adhhekT npakTuye-
CKV OTCYTCTBYET, UTO fienaeT 3TOT MeTo[ OYeHb n3bnpaTesibHbIM K KUCOPOAY NP OTCYTCTBUM 3HAYMTE/bHbBIX KOJIMYECTB
OKCU0B asoTa.

Mcnonb3oBaHne napaMarHUTHbIX CBOMCTB KMC0pPOAa BO3MOXHO HECKO/IbKMMYK cnocobamu. B gatunke marHmtome-
XaHWYecKoro Tuna ncnosnb3yeTcs o4YeHb Nerkuii U ManeHbKnii poTop C TOPCUOHHON NOABECKON, MOMELLEHHbIV B CUNbHOE
HEeOHOPOHOE MarHUTHOe MnoJsie, PpOTOpP BbIMO/IHAETCS B BUAE raHTe/Ibku U3 AnaMarHuTHOro matepuana. BpalieHue poto-
pa. Bbl3BaHHOE NPUTSAXEHWEM NapamMarHUTHOro rasa B MarHUTHOM none, o6HapyXuBaeTcsi ONTUYECKN, B MarHUToMeXaHu-
Yeckux faTumkax KOMNEHCAaLMOHHOro Tuna Lenb 06paTHON CBS3M 3/1eKTPOMEXaHUYecky BO3BpalaeT poTop B UCXOAHOE
coctosiHne. CnegoBaTenbHO, TOK B Lieny 06paTHoi cBA3n GyAeT NponopLUoHaneH yriay 3akpyynBaHus ynpyroro nogseca
poTopa u. cnefosaTesibHO, OyAeT NPonNopLMOHaneH CoAepXaHnio napamarHuTHoro rasa. Heobxogmmo obecneynTb KOM-
neHcaumnio B/IMAHUA faBNeHna 1 TeMnepaTtypbl Ha CUrHan gartynka. MarHutomexaHmyeckne faTuvku Takke YyBCTBUTEb-
Hbl K yAapam 1 Bu6pauum, Tem He MeHee UX BO3MOXHO cfienaTb YyCTONUYMBLIMU K TPAHCMOPTUPOBAHWIO.

B gaTunke TepmMOMarHWrHoro Tuna Wcnosib3yeTca TemnepaTypHas 3aBUCUMOCTb Y/eflbHOW MarHUTHOW BOCAPUUM-
4YMBOCTU. KOTOpas o6paTHO nMponopuuoHanbHa TemnepaType. MOTOK ra3oBoii Npo6bl pasgenseTca Ha ABe yactu. Mpo6a
B OJJHOM MOTOKe HarpeBaeTcs npumepHo Ha 100 K Bbile TemnepaTypbl OKpyxatoLeli cpefbl. B HEO4HOPOAHOM MarHUTHOM
none 6narofaps pasHuLle B MarHUTHON BOCNPMUMUYMBOCTM NapamarH1THOro rasa npu AByx pasHbiX 3HauYeHusX Temneparyp
co3faeTcs ABMKEHVe Npobbl («MarHWTHbIA BeTep»). 3TOT NOTOK 06HapyxmBaeTcA 6narofaps CBOEMY Oxnaxjalolemy
BO3/le/ICTBMIO Ha HarpeBaTesbHbI 3/1eMEHT, BK/IOUYEHHbI B MOCTOBYIO cxeMy. CurHan pasbanaHca mMocta siBnseTca Me-
poii cogepxanunsa kucnopoga. MokasaHus razoaHanmsaropa 06bIYHO 3aBUCAT OT NOJIOXKEHWA B NPOCTPaHCTBe, clefoBa-
TeNIbHO. AaHHbI MeTo NPUMEHNM A5 CTaluMOHapHbIX rasoaHann3aTopos.

JlaTunkn MarHMTonHeBMaTMYeCcKoro Tuna n3mepsaT anddepeHunanbHoe AasreHne, Bbi3BaHHOE MOTOKOM napa-
MarHUTHOrO rasa, BTAAHYTOr0O B HEOJHOPOAHOe MarHuTHoe nose. [ns HUX TpebyeTcsa UCMO/b30BaHWe rasa CpaBHEHUS,
Hanpumep asoTa, NoJaBaeMoro C O4YeHb MasibiM pacxofoM. [NA MONy4YeHUs curHana AabneHns, NPOonopLUOHabHOIo
coepxaHuio kncnopoga, o6bI4HO UCMOb3YeTCA MOAYNALMUA MArHUTHOrO NONS.

A.10.2 O6nacTb NpUMeHeHUA

MapamarHuTHbI faTunk ncnonb3yeTcsa AN onpejenieHns KUcnopoaa B cnyyasx, Korga oCHOBHbIMU TpeboBaHuAMHU
ABNSOTCA M3GMPATE/IbHOCTb, A0/ITOBPEeMEHHas CTabubHOCTb U YCTOWUYNBOCTL K OTPaBSIOW MM BeLecTBam.

[aHHbI faTunk NpurogeH Ana nsmMepeHns obbemMHo Aonn kucnopoga B gnanasoHax ot0 % — 1% o 0 % — 25 %.
Bo3MOXHO onpegenexHve o6beMHO AoNn kucnopoga BnaoTe Ao 100 %. PasHuua Mexay H/XKHUM U BEPXHUM npeaenamu
AvanasoHa n3MepeHuii 06beMHO AOM Kucnopoga fo/mkHa npesbiwath 0.5 %.

B 3aBMCMMOCTU OT 0OCOGEHHOCTEe KOHCTPYKLUWM faTymka BPpeMS YCTAHOB/IEHUS NOKa3aHuii MOXeT BapbupoBaTbCs
oT 6 fo 40 c.

A.10.3 OrpaHnyYeHnsa No NPUMEHEHUIO

B 3aBMCMMOCTU OT OCOGEHHOCTEN KOHCTPYKLMN faTyvKa ra3oaHann3aTopbl MOryT:

- UCNoNb30BaTb OUH UV HECKOJIbKO BCMOMOraTesbHbIX rasos;
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- cofepxXaTb UCTOYHVKN BOCM/IaMeHeHUs (HarpeTble YyBCTBUTE/IbHbIE 3/IEMEHTbI):

- 6bITb YYBCTBUTE/IbHLIM K yAapam v (unu) Bubpaumu.

B 60nbWNHCTBE CyYaeB Heobxo4Mma KOMNeHcauns BANSHNA U3MEHEHWUI faB/ieHns 1 Temneparypsbl.

A.10.4 BnusHue HeonpeaenseMbiX KOMNOHEHTOB

3a ncknoyennem NO 1 NO2. 4yBCTBUTE/ILHOCTb K KOTOPbIM cOCTaBnseT npubansntensHo 50 % 1 4 % no oTHOLe-
HWIO K YyBCTBMTENLHOCTU AaTynka no KMCnopoay, CyLecTBEHHO! YyBCTBUTEILHOCTM K APYTUM ra3am He BbiSiB/IEHO.

A.10.5 OTpaBneHue

OTpaBnsoLe BO3ECTBUS HA faTUNK HEN3BECTHbI.
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Mpunoxexnne B
(cnpaBouHoe)

XapakTepucTukn oKpyxatlLieii cpeabl

B Ttabnuue B.1 npuBefeHbl MUHUMasbHble TpeboBaHUS K BHELWHUM BO3[eiCTBYOWMUM (hakTtopam, COOTBETCTBYIO-
wue /EC 60079-29-1. Moapo6Has MHopmaLma no MetTofam UCNbITaHWi 1 NpaBuiaM NPpUEMKN NpuBefeHa B yNOMSHYTOM
cTaHfapTe.

Ycnosusi okpyxatouieii cpeabl Ha MecTe aKcnayaTtaummn Bcerga foMKHbl COOTBETCTBOBATL YCNI0BUAM, NPUBEAEHHbIM
B PYyKOBOZCTBE MO 3KcniyaTauun. Ecnv oHn BbIXOAAT 3a npegenibl paboynx yCcnoBuiA, yCTAHOB/IEHHbIX W3rOTOBUTENEM,
cnefyeT cornacoBartb C HUM BO3MOXHOCTb UCNO/b30BaHUS ra3oaHannTnyeckoro o6opy0BaHns B Takmx yCOBUSX.

Tab6bnuya Bl
XapaktepucTtika 3HayeHne CorMacHo IEC 60079-29.1— 2012

XpaHeHune B OTK/IIOYEHHOM COCTOSIHUM 24 4 Mpu KaxAoi TemnepaTtype, nocnefoBaTesibHoO:
-25 nC
-20 "C (BHelwHsA cpefa)
-60 °C
-20 "C (BHewHsa cpepa)

[vana3oH pabounx Temneparyp MepeHocHble/nepeABuXHbIE ra3oaHann3aTopsbl oT-10 °C go +40 °C
BbIHOCHbIE faT4UnKK oT-25 °C go +55'C
Bnokun ynpasneHus ot +5 °C go +55 "C
CraumoHapHble razoaHann3atopbl
CO BCTPOEHHbLIM AaTYMKOM 0T-10 °C go +55 °C

[nana3oH aTMocepHOro gaBneHus Ot 80 go 120 kMa

[lnana3oH OTHOCUTENbHOI BNAXHOCTN Ot 20 % po 90%
OKpYXalolero Bosgyxa

CKOpPOCTb BO34YLIHOMO NOTOKA Lo 6 m/c

Bubpauus [a3oaHaM3aTopbl CO BCTPOEHHbIM AATYNKOM:
- yactoTa 10—30 'y. amnanTyga cMeweHunsa 1 mwm;
- yacTtoTa 31— 150 lNy. amnauTtyga yckopeHusa 19,6 m/c2.
[a3oaHanM3aTopbl C BbIHOCHbIMY AaTynkamu:
- yactoTa 10—30 'y, amnanTyga cMeweHunsa 1 mwm;
- yactoTa 31—150 Iy, amnautyga yckoperus 19.6 m/c2

McnbiTaHne rasoaHanm3aTtopos copa- MopTaTvBHbIE (HOCUMbIE) — BbiCOTa NageHns 1 m.

CbiBaHMeMm MepeHocHble, Maccoil MmeHee 5 kr — BbicoTa nageHuns 0.3 m.
MepeHocHble, Maccoii 6onee 5 kr— BbicoTa nageHns 0.1 m
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Mpunoxexne C
(cnpaBoyHoe)

TunoBas cbopma OMNpOCHOro InCTa No ycnoBudaM akcnnyartaymnm
N TeEXHUYEeCKUM TpeboBaHMAM K razoaHannsartopam roproumx rasos

1 MpBT> 0iwuMTi M MK toTepast co«ityarredp«amiuIus ropkHoc reaoa (eykBasiMmmn mMarens /1& U» ¢hobbl,
rao6LyoHaMmiMO Ty ATP M, blaollyMnHoacM nallw o TTapas,

2. YKalo T pacctosHve or Crnovayrpaasianms 0 BUHOBHOMO ALLTYSA.

3. MN«p#alcan*Toplow»n>|biM(LW»|)N9|* MCT3pbIaTp*iiy|rresap|p«oaniub4m rpbIMepHbIe cocTaB
MAVNHPYMMIA Ccpeaw.

Mukw napl CagBpa*» MpyviesaHna
(Bouubl mmpBHi)

“Kal W b1 K AMAY O Hatail LMi MUagrnary— omeTo XL THUXY A chopMysTy

Ecll 4H W bl n—nn uMcy W anowicH¥Y nxrop«Eux reoa. yaui», Hk/1Banaoorpasarens «CyMmy wi
Hasfoli «aatOHEHTBO 4O bHICT.

4. B caro/1 cpap* Haa&oALLIa0 OTPBPa/I0Th FOPMYHE Fa*b— 0O HopVrTbHBIM (21 % 0 J, noMexamLL bl ML
noauiueHHUw ogaapeeHHeb! BiokopcE?

npbLUapHoe 06BEMHO* Aefbl MKNOpLUa &aHauT»*doyavca, cpeaa:
or % na %
9. Tpebyemblii(MO>asan*»<bl) MaHaHT riamuanMeTosa. OnBroblii(bIB}or LoanMOM AofapbiBaanakrea
EBHLIM/IPALM.
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9./1)a0CH « —H @ TrareparypbIoKpyaaroLLoi cpaaH AW Jio— yu MuTank

oT. -CMMHMUYM 10 "CTunywu

Mpoganiinarasik» Ho—W aram* avau»»» THKMNOPATYIC *G

Y 0 T. a/TOMHOOLL MHUMYM

* CTH WASAHOCTK Haro m yk

7. vans—H ans— Mi1 omtockITiinemii Bi— KCTa siHAraldoyso/1 cpeapt:

oT. %MM»MybI 10 Y umnu m

[vanaszoH at— M4 ABBrkUsiv aHa IM—yBMOl CpasC

OoT. MI» bIMMMYM [0 MlMam coitym

9. IHEBHOE AlOPOCTYBE 1Y 1M X MOTOKOB B «HB/I—hysiMosiop fj e

oT. bl/clunnym f[o |4cn—avwybi

10, [pyra* An—kHUHA (hakTopb! (MPMaymnama UL, KOPPORHOHHO O T M LI —HACTO, fibiMa, TyMaH—MT A}.
MMoxanyiicTa, pPOBUTOTT a 0aMA0aMOMHO.UTHOCTaa

11 McspvITO, MMMTOS NTVB SHSAT—yAIMOA Cpea# KpaliHW, CH— | re/araHeopaaxALmii 00aaMMMM iuw
Opyras aswaaTLLLCTLE—O tM ry TraBn—ibHAYAMATUNL—HOOTMIB—SHSINLL FOPSTHHAS TTLL HY MO
APHAPKNM.

12.  XeppsiTepMcT—a MOCTayCTario—M F—O—tl i—fTopa:

FaxoKAn Tpy ™! ObIM:

[—Teaarpymk 3oHa:

18. TpaflyamosigonoTHBMbHOA00OpYBO—  5i:
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Mpunoxexne D
(cnpaBoyHoe)

Twunosas cbopma NPOTOKO/1a NnpoBefeHnsa TEXHNYECKOro 06Cﬂy)KVIBaHVIFI
rasoaHasin3aTtopoB roprymx rasos

N3roToBuTE B! HanmeHoBaHune mogenu:

[Jata 3aKynku: [ata noctynneHus
Ha TexobcnyxnBaHve:

3aB0o/CKOV NOPSAAKOBbIV NpeHTudunkauoHHble JaHHble
HoMep: nonb3oBarens:
[MoBepoyHasa rasosas CMecCh: MecTo ycTaHOBKM:

TexHuyeckoe o6cnyxuBaHne (Kpome NeEPUOANYECKON rpasynpoBKn)

MpuynHa nocTynneHuns
CopgepxaHune pabot

O6cnyxuBaHue
Data MnaHoBsoe H Mepepan 4 N 3aMeHeHHble
euncnpas- nposen
TexHnyeckoe HOCTh 3anacHble 4actun
obcnyxuBaHue
MpumeyaHus:
Mpumeyanus:
MpumeyaHus:
OTMETKM 0 NPOBEAEHUN TPayNPOBKM
[fata Mpumeyanusn
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Mpunoxexne E
(cnpaBouHoe)

BuanmocTb B aTMocepe

MornouwexHne ceeTa BO3HWKAET B pe3ynbTaTe paccesHus n abcopbumu. MornoweHre ceeTa BbipaxaeTcsi 3aKOHOM
Byrepa-lamb6epTa-bepa

F = Foexp(-ex).

rae X — AAVHa ONTUYecKoro nyTu;
F — 3HaueHue CBETOBOrO NOTOKA HA PACCTOAHUU X:
FO — 3HayeHue CBETOBOI NOTOKA Ha paccTosHuu O;
e — Ko3(h(PULMEHT NOrNoLeHns, BKIYatoLWmnii kak abcopbLuto, Tak n paccesiHue.
M3onpepeneHna meTeoposiormyeckoii ontTuyeckoii gansHoctn (MO/A), cm. 3.7.2:

F = 0.05Fo0. B TO BpemMs kak x = MO/J]
CnepgosatenbHo. MO/J, = -(Ye)1n(0,05).
M3 onpegenexns koadpdumymeHTa nponyckaHms, cMm. 3.7.1:

I = F/IFO = exp( -ex).

Takum 06pa30M, WUCKNKYNB N3 ypaBHEHUA B. NoJsiydaem:

MO/, = x(1n0.05)41nr).

[laHHble pacuyeTbl NpegnonaratT, YTO pa3Mepbl HacTUL, NPU TYMaHOoo6pa3sHbIX ocagkax Uau Nblan 4OCTaTOYHO Ben-
KW MO CPaBHEHUIO CO BCEMMW NokasaTesibHbIMW A/IMHAMUW BOJH, MO3TOMY MOT/OLWEeHNe CBeTa He 3aBUCUT OT AIVHbI BOJHbI.
M3nyyeHne oT KanunbHOro UCTo4HMKa npu 2700 K. kak npu onpegeneHnn MO/, gocturaeT MakCUMasibHOro 3HaveHus,
Korga A/iMHa BOJIHbI cOCTaBnAeT 1 MKM.

CnepoBaTenbHO, pacyeT Hanbonee NpurodeH Ana ycTpoicTs, paboTalLWwmnx B BUAUMOW 1 MH pakpacHoi ob6nactax
cnekTpa. na ycTtpolicts, paboTatowux B Y®-ananasoHe. aksusaneHt MOJ, 6yaeT 3aHWKeH, a Ans paboTawowmx B cpes-
Heli 1 ganbHel nHdpakpacHoi 061acTn cnekTpa — 3aBblLUEH.

Jlutepartypa:

(1) GRIGGS. D. J.. D.W. JONES. M. OULDRIDGE and W.R. SPARKS. The first WMO intercomparison of visibility
measurements. UK 1988. 1989.

12l WORLD METEOROLOGICAL ORGANISATION. Report WMO/TD-No. 401.



MpunoxeHue JA
(cnpaBoyHoe)
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CBefleHNs 0 COOTBETCTBUN MEXIOCYAAPCTBEHHbIX CTAHAAPTOB
CCbI/IOUHBIM MEXAYHAPOAHLIM CTaHAapTaM (MeXAyHapoaHbIM OKYMEHTaM)

Ta6nunya OA1

O603HayYeHMe N HAUMEHOBAHUE CCbIJIOYHOTO

MeX/AyHapoAHOro cTaHgapTa

IEC 60050-426. MexayHapoAHblii aneKTpoTexHuye-
CKuii cnoBapb — NaBa 426: dnekTpoo6opynosa-
HWe 4719 B3pbIBOONACHbLIX Cpeq

IEC 60079-0 B3pbiBoonacHble cpefbl. YHacTb 0.
O6opyposaHue. O6ume TpeboBaHNa

IEC 60079-10-1 B3pblBOONAaCHbIE Cpefpl.
YacTb 10-1. Knaccudmkaums 30H. BapbiBoonacHble
rasoBble cpegpl

IEC 60079-14 B3pbiBOONnacHble cpebl. HacTb 14.
KOHCTpyKUus, BbIGOP 1 MOHTaX anekTpoobopyao-
BaHNA

IEC 60079-17 «B3pblBOONacHble cpefpbl. Yactb 17.
KOHTpOsb 1 TexHnyeckoe o06CnyxmnBaHue 3neKTpo-
ob6opyfoBaHnsa»

IEC 60079-19 «3nekTpoobopyosaHe B3pbl-
BO3almlieHHoe. YacTb 19. PeMOHT 1 nposepka
3/1eKTPo06opyA0BaHNSA, UCMO/b3YEMOro BO B3PbIBO-
onacHbIX ra3oBbIx cpefiax (Kpome nof3eMHbIX Bbl-
paboToK NN NPUMEHEHNI, CBA3aHHbIX C Nepepa-
60TKOI 1 MPOM3BOACTBOM B3PbIBYATbHIX BELLECTB)»

IEC 60079-29-1 «B3pbiBOONacHbIe cpefbl.

YacTb 29-1. Ma3oaHanmsatopsl. O6Lwme TexHuye-
ckune Tpe6oBaHNA 1 MeToAbl UCMbITaHW razoaHanu-
3aTOPOB rOPHYNX ra3oB»

IEC 60079-29-4 «B3pbiBOONAcHbIE Cpefbl.

YacTb 29-4. lasoaHanm3atopbl.O6Lwne TexHmye-
Ckne TpeboBaHNA 1 MeTOAbl UCMbITAHUI ra3oaHanu-
3aTOPOB FOPKYNX ra3oB C OTKPbITbIM ONTUYECKUM
KaHasiom»

CrteneHb
COOTBETCTBUSA

0T

0T

0T

O603HayeHne U HauMeHoBaHue
coOoTBeTCTBYHOUWEro mexrocygapCcrsBeHHoro
cTaHgapTa

FOCT IEC 60079-10-1—2013 «B3pbiBOONC-
Hble cpefbl. YacTb 10— 1. Knaccudpmkaums
30H. B3pbiBOONAaCHbIe ra3oBble cpefbl»

FOCT IEC 60079-14—2013 «B3pbiBOONac-
Hble cpefbl. YacTb 14. NpoekTupoBaHue,
BbIOOP M MOHTAX 3/IEKTPOYCTAHOBOK»

FOCT IEC 60079-17—2013 «B3pbiBOONac-
Hble cpefbl. YacTb 17. MNpoBepka 1 TexHuye-
cKoe 06CnyxXnBaHne 31eKTPOyCTaHOBOK»

FOCT IEC 60079-29-1—2013 «B3pbiBOONac-
Hble cpefbl. YacTb 29-1. Ma3oaHanmsartopsl.
TpeboBaHUA K 3KCNNyaTaLMOHHbIM Xapak-
TepucTukam ra3oaHasin3aTtopoBs ropyunx
rasos»

* COOTBETCTBYIOLUIA MEXTOCYAApPCTBEHHbIV CTaHAAPT OTCYTCTBYET. [0 ero yTBEpXAEHNSI PEKOMEHAYeTCs uc-
nonb30BaTb NEPEBOJ HA PYCCKUIT A3bIK JAHHOTO MEXAYHapo4HOro cTaHaapTa. MNepesos AaHHOTo MeXAyHapoAHOro
cTaHgapTa Haxoautcs B desepanbHOM MHOPMALMOHHOM (DOHAE TEXHUYECKUX PErNTAMEHTOB U CTAHAAPTOB.

Mpunmeyanune — B HacToswein Tabamue Mcnosb30BaHo cregytwuiee ycnosHoe o0603HavyeHne cTeneHun co-

OTBETCTBUA CTaHAAPTOB:
IOT — naeHTUYHbIE CTaHAapThl.
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Buénunorpadcusa
IEC 60079-10-1 B3pbiBoonacHble cpegbl. HacTb 10-1. Knaccudumkaums 30H. B3pbiBoonacHble ra3oBble cpefbl
IEC 60079-14 B3pbiBoonacHble cpefpl. YacTb 14, KOHCTPYKUMSA, BbIGOP N MOHTaX 3/1€KTPO060pYyA0BaHNS

IEC 60079-20-1 B3pbiBoONacHble cpefbl. YacTb 20-1. XapakTepucTukm BewecTs AN knaccudumkaymm rasa n napa. Me-
TOAbl UCMbITAHWI U faHHble

NFPA 30 Flammable and Combustible Liquids Code

GRIGGS. D. J.. D.W. JONES. M. OULDRIDGE and W.R. SPARKS. The first WMO intercomparison of visibility
measurements. UK 1988.1989

WORLD METEOROLOGICAL ORGANISATION. Report WMO/TD-No. 401

YOK 621.3.002:05—213.34:006.354 MKC 29.260.20 IDT

KntoyeBble CnoBa: rasoaHasM3aTopbl FOpIOYMX [a30B, ra3oaHasM3aTopbl KUCMOpoAa, rasoaHasmMTuyeckme
CUCTEMbl, 3/1IEKTPO06OPYAOBaHNE B3PbIBO3ALLULLIEHHOE, NPUHLMMNLI U3MEPEHWiA, BbIGOP razoaHasnM3aTopos,
XapakTepUCTUKY ra3oBbIX yTEYEK, BbIGOP MecTa YCTaHOBKM AATUYMKOB, NPOGOOTEOPHLIE NIMHUM, OFpPaHUYeHNs!
No NPUMEHEHMWIO Ta30aHa/IM3aTopPOB, B/MSHUE HEoNpeaesisieMblX KOMNOHEHTOB, MOPSA0K NPOBEAEHUS NPo-
BEPKM (TpajyvpoBKM) ra30aHasM3aTopoB, NOATOTOBKA No/b30BaTeNell ra3oaHasM3aTopoB, NoAroToBKa cnewy-
asICTOB MO TEXHUYECKOMY O6CYXVMBAHUIO ra30aHaIM3aTopoB
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