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Mpeoucnosue

Llenu, OCHOBHblE NMPUHLUMMbLI M NOPAAOK NpoBeAeHUs paboT Mo MEeXrocyaapCTBEHHOW cTaHaapTusa-
ummn yctaHoeneHbl FTOCT 1.0-92 «MexrocygapcTBeHHaa cucteMa craHgaptusaumm. OCHOBHbBIE NOMOXEHUA»
n NOCT 1.2—2009 «MexrocyaapCTBeHHasi cuctemMa craHgaptusauun. CtaHgapTbl MEXrOCYyAapCTBEHHbIE,
npaeuna v pekomeHaauuy no MerocyaapCTBEHHON cTanaapTudauuun. MNpasuna pa3paboTku, NPUHATUSA, NpU-
MEHEHUS, OOHOBMEHUSI U OTMEHbI»

CBeaeHus O cTaHaapTte

1 NOArOTOBJIEH deaepantHbIM roCy4apCTBEHHbIM YHUTAPHBLIM npeanpuatueMm « CMONEHCKOoe npo-
U3BOACTBEHHOE 0ObeauHeHne «AHanuTnpudopy (Pryr «Crno «AHanuTnpubopy») Ha OCHOBE CODCTBEHHOIO
ayTEeHTUYHOIO NEpPeBOoa Ha PYCCKUIA A3bIK NPOEKTa MEXAYHAPOAHOro CTaHAapTa, YKa3aHHOro B MyHKTE 5.

2 BHECEH ®eaepanbHbiM areHTCTBOM N0 TEXHUYECKOMY PEerynupoBaHuio U MeTpornorun Poccuickon
depepauun (PocctaHgapTom)

3 MPUHAT MexrocyaapcTBEHHbIM COBETOM MO CTaHAAPTM3auMmM, METPONOrMM U cepTuduKkaumm no ne-
penucke (Npotokon oT 27 uoHa 2013 r. Ne57-1)
3a npuHATUE NPOronocoBanu:

KpaTKoe HanMeHoBaHWe CTpaHbl KOA CTpaHbl COKpaLL[eHHoe HaunMeHoBaHWe
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 HaLUMoHarbHOro opraHa no ctaHAapTh3aLumn

Benapycb BY loccTaHgapT Pecnybnukv Benapych
Kupruaums KG KblprelactaHgapT
KasaxctaH Kz loccTangapT Pecnybnukn KasaxcTaH
MongoBa MD Mongosa-CtaHgapT
Poccus RU Poccranpapt
YkpauHa UA MWH3KOHOMpa3BUTMSA YKpauHbI
Y3abekucraH uz YacTangapT

4 [Mpukasom PegepanbHOro areHTCTBa N0 TEXHUYECKOMY PEryNMPOBaHUIO U METPONOruK oT 22 HoAbpSs
2013 . Ne1731-cT MexrocyaapcTeeHHbiin ctaHgapt FOCT IEC 60079-29-2—2013 BeeaeH B AelCTBUE B Kave-
CTBE HaUuMoHanbHOro cranaapra Poccuiickon ®eaepaumu ¢ 15 despana 2015 .

5 Hacroawun crtaHaapt uAeHTUYEH NPOEeKTY BTOPOro W3AaHUA MEXAYHapOAHOro CcTaHaapra
IEC 60079-29-2 Explosive atmospheres — Part 29-2: Gas detectors — Selection, installation, use and
maintenance of detectors for flammable gases and oxygen (B3pbiBoonacHble cpeabl — HYactb 29-2: Ma3oaHa-
nusatopbl — Tpe6oBaHUSA K BLIOOPY, MOHTaXy, MPUMEHEHUIO U TEXHUYECKOMY 0OCNYXMBaHUIO ra30aHanu3aro-
POB ropiovux rasos U KUcCnopoaa).

[NepeBoa C aHrNMIICKOrOo A3bika (en).

CTeneHb COOTBETCTBUA — naeHTudHaa (IDT).

Mpu NnpumeHeHnn HACTOALLEro CTaHaapTa PEKOMEHAYETCA UCMOMb30BaTb BMECTO CCbINIOYHbIX MeXay-
HapOAHbIX CTAHAAPTOB COOTBETCTBYIOLLME UM MEXTOCYAAPCTBEHHbIE CTaHAAPTbl, CBEAEHUSI O KOTOPbIX NpU-
BeZleHbl B AONONHUTENBHOM Npunoxenuun JA.

6 BBEAEH BMNEPBbLIE
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UHpopmayus 06 usMeHeHUsX K Hacmosauiemy cmaHlapmy nybrnukyemcs e exea00HOM UHOopmMayu-
OHHOM yKaszamene «HayuoHarnbHble cmaHdapmbly», @ MEeKCm U3MeHeHUl U ronpasoK — 8 eXeMeCSIYHOM UH-
hopmayUuoHHOM yKasamerne «HayuoHanbHbie cmaHdapmbi». B criydae nepecmompa (3aMeHbl) unu OmmeHbl
Hacmosweeao cmaHdapma coomseemcemeytowee ysedomrneHue 6ydem onybriuko8aHo 8 eXXeMeCIYHOM UHOop-
MaUuUOHHOM yKasamerse «HayuoHanbHbie cmaHO0apmbl». Coomeemcemeyrowas uHgopmayus, yeedomneHue
U meKcmbl pa3Mmewjaromces makxe 8 UHopmayuoHHol cucmeme obwe20 rnonb308aHuss — Ha ohuyuaibHOM
catime ®edeparnbHO20 a2eHmemea ro MexXHU4YeCKoMy pe2ynupoeaHuro U Mempornoauu e cemu IHmepHem

© CraHgaptuHdopm, 2014

B Poccuiickon ®egepauun HaCTOALWMI CTAHAAPT HE MOXET ObITb NOMHOCTLIO MU YACTUYHO BOCMPOM3-
BEAEH, TUPAKMPOBAH W PacnpoCTPaHEH B ka4eCTBe opuLmuansHOro usganus 6es paspelueHns degepansbHoro
areHTCTBa Nno TEXHUYECKOMY PEryrnmpoBaHUIO U METPONOrMK
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BBeneHue

[asoaHanu3aTopbl roploYMX ra3oB NpeiHa3HayYeHbl ANA UCNOMNb30BAHUSA B CUTYaLMSIX, KOraa CyLLeCcTByeT
PUCK ANSA XW3HU UK COGCTBEHHOCTH, BbI3BAHHBI BO3MOXXHbBIM CKOMJIEHUEM FOPICHEN ra30BO3AYLLHOW CMECH.
MasoaHanusaTopbl roploYnx ra3oB AAIOT BO3MOXKHOCTb CHU3UTL 3TOT PUCK NyTEM OBHapY>KeHUs! FopIoYero rasza
1 BblAa4n COOTBETCTBYIOLLIErO 3ByKOBOIO UMW CBETOBOrO Npeaynpexaarowero curHana. OHum Takke MoryT npu-
MEHATLCA AN MHULMUPOBAHUA MEpP NpeaynpexaeHus asapumn, TakMx kKak 0CTaHOBKa paboT Ha npeanpusATuu,
3BaKyauus nepcoHana u 4encTBua No NpeaoTBpaLLEeHUIo Noxapa.

FasoaHanusatopbl MOryT ObITb UCNONL30BaHbI AN ONpeaeneHus A0B3PbIBOONACHON KOHLIEHTPaLUK ro-
pIOYUX ra3oB B YCNOBUSAX, KOTAA BO3MOXHO YBENUUYEHUE COAEPXKAHMS FOPIOYUX ra30B 40 B3PbIBOONACHOIO YPOB-
Hs. Obwme TexHudeckme TpeboBaHMA K razoaHanM3aropaM roproumMx ra3oB ycraHoBneHbl B IEC 60079-29-1
n IEC 60079-29-4.

OaHako O4HO NULLL COOTBETCTBME ra30aHaNM3aToOpPOB 3asIBNMEHHbIM TEXHUYECKUM XapaKTepucTUKam
HE MOXET rapaHTMpoBarb TOr0, YTO MX UCMIONb30BAHUE CMOXKET AOIDKHBIM 00pa30M 3aLUUTUTL XM3Hb UMK CO6-
CTBEHHOCTb B MECTax, rie BO3MOXXHO NPUCYTCTBUE roprounx ra3os. Haanexawmii yposeHb 6€30nacHOCTH 3a-
BMCUT B 3HAYUTENLHON CTENEHU OT NPABUILHOTO BbLIOOpA razoaHanu3aTopa, Mecta ero yCTaHOBKU, METOA0B
rpagyvmpoBKW U NEPUOANYECKOTO 0OCIY>KMBAHUSA B COMETAHUM CO 3HAHUAMM OrPaHN4EHUN NPUMEHSIEMOTO Me-
Toaa onpeaeneHus. JOCTUrHYTb STOr0 BO3MOXHO FMULLb NPU HANMM4YMn OTBETCTBEHHOTO, KBaNMULUUPOBAHHOIO
pyKOBOASALLEro nepcoHana.

[ononHUTENbHBLIN PUCK ANA XKUZHU NPEACTABNAET TOKCUMHOCTb HEKOTOPLIX ra30B U NAPOB BCEX XXWUi-
KOCTel, Kpome BOAbl. Kak npaBuno, He yYuTLIBAETCS, YTO BCE FOpIOYMEe Napbl TOKCUYHLI NPU COAEPXKaHUU
UX B BO34yxe, ropa3ao MeHbLUEM 3Ha4yeHuin cooreeTcTByOWMX HKIMP. MasoaHanu3atopbl, Ha KOTOpble pac-
npoctpaHserca aencrene IEC 60079-29-1 u IEC 60079-29-4, He npeaHa3HaYeHbl cneynanbHo ans obHapy-
XKEHNSA TOKCUYHBLIX BELLECTB, U, KaK NPaBuIo, Npu BO3MOXHOM BO3AEWCTBUM TOKCUYHBIX BewlecTB TpebyloTca
JOMOSHUTENbHbIE MEPbl NPEAO0CTOPOXKHOCTU ANA 3alWMTbl TEXHUYECKOro nepcoHana.

lMepeHocHbIE razoaHanM3aTopbl, HA KOTOPblE PacnpOCTPaHAETCA AEWCTBME HACTOALEro craHjapra
n |[EC 60079-29-1, 06bI4HO CHabXeHbl 40NOMHUTENbHLIMU AaTYUKaMKU AN OOHaPY>XeHUSA KOHKPETHbIX TOKCUY-
HbIX ras3os, a TaKKe ANA onpeeneHus HeaocTaTka kucnopoaa. MNonb3osaTeny AOMKHLI NOMHUTB, YTO AaXxe
HEe3HaUNUTENbHbI HEAOCTATOK KMCIOPOAa MOXET ObiTh BbI3BaH NPUCYTCTBUEM APYroro raza unu napa, obna-
JaloLLero TOKCMYEeCKUM AeCTBUEM, KOTOPbIM HE MOXKET ObiTb onpeaeneH BOOOLLE UK HE MOXET ObITb 10CTO-
BEPHO onpeaeneH NPMMEeHseMbIMU ra30aHanmM3aropamu.

B Hactosimin ctaHaapt u IEC 60079-29-1 BknioveHbl 00wme TpeboBaHns K COAePXaHnio pyKkOBOACTBA
no 9KCnIyaTayuum razoaHanm3aTopoB ropoumx rasos. Hacroswmii crangapt u IEC 60079-29-1 coaepxar Tak-
KE CBEEHUA O BbILLEYNOMSHYTbIX 06racTax 3HaHus.

Hacrosimin ctanaapt pa3paboTaH cneumanbHO AN TOro, YToObl 0XBaTUTL BCE AENCTBUA, Heobxoau-
Mble ANg YCNEeLHOro onpeaeneHns ropiodmx ra3os, BKIIOYAn PeErynsapHoe nposeaeHne TeXHUuYeckoro obeny-
xuBaHus. MNMocneayowme pasgensl HACTOALWEro CTaHAApTa NOCBALLEHbI OMUCAHUIO 3TUX AencTBuin. Kaxabin
MYHKT COCTaBMNEH Tak, YToObl OH MOT UCMONb30BATLCSl CAMOCTOATENbLHO. B CBA3U C 3TUM HEKOTOPLIE CBEAEHUS
MOBTOPSIIOTCA B PA3NUYHBIX MYHKTaX, HO paCCMAaTPUBAIOTCA C Pa3HbIX CTOPOH.

B Tabnuue 1 npuBeaeHbl PEKOMEHAALMU NO 3HAYUMOCTU COAEPXAHUA OTAENbHLIX PA3AenoB Ans Tex
WNU UHbIX BUAOB AEATENbHOCTH.

Vi
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MpumevyaHuns
1 YkasaHa cTeneHb 3Ha4MMOCTU rMae ANA 03HakoMneHus: «O» — obaAsaTtensHo, «P» — pekomeHayeTes, «M» —
NnonesHo, « — » — He NPUMEHSIETCA.
2 Paspen 5 npeacraenseT coboitl ynpoLeHHbI BapuaHT NpurioXeHus A.

B HacTosiLieM cTaHgapTe NpuBeAeHb PEKOMEHAALMK AN YCTAHOBKM CPOKOB NPOBEAEHUS TEXHNYECKOTO
o6Cny)mMBaHUs U NepUoOAUYECKOi rpaaynpoBku. HeoGxoanMo Takke yuuTbIBaThL AEHCTBYIOWME OTPACNEeBbIe
HOPMbI W MPAaBUNAa, KOTOPbIE ABMAIOTCA 06A3aTENbHLIM MUHUMYMOM.

Vi



Monpaeka k FOCT IEC 60079-29-2—2013 BspbiBoOnacHble cpeabl. YacTb 29-2. Ma3oaHanusaTopbl.
TpeboBaHUA K BbIOOPY, MOHTAaXy, NPMMEHEHUIO U TEXHUYECKOMY OGCIyKMBaHUIO ra3oaHanu3aTopoB
ropro4YMx ra3oB U Kucrnopoga

B kakom mecTe HaneuataHo [ornxkHo ObITb

MI/IHSKOHOMpaSBVITVIH

Mpeaucnosue. Tabnuuya corna- — ApMeHUs AM
Pecny6nuku ApMmeHus

coBaHusA

(UYC Ne 6 2019 1)



rOCT IEC 60079-29-2—2013

M E XTOCYAAPGCTUBETUHTHUBGB # C TAHAOAPT

B3PbIBOOMNACHbDIE CPEQbI
YacTtb 29-2

FasoaHanusarTopbl.
TpeboBaHUA K BbIOGOPY, MOHTaXy, MPUMEHEHUIO U TEXHUYECKOMY OOCITYXKMBaAHUIO
rasoaHanu3aTopoB roploYMx ra3oB U Kucnopopa

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

Dara BBepenua — 2015—02—15

1 OBbnacTb NpUMMeHeHuA

HacTroawuit cTaHgapT CoOaepXuUT yKasaHus U pekoMeHgaumu Ans seibopa, yctaHoBkM, 6€30nacHOro uc-
nosib30BaHMA U TEXHUYECKOTO 0BCNyX1BaHUA anekTpudeckoro obopyaosanus Il u | rpynnel — razoaHanusaro-
pOB, CUrHaNMU3aTopoB U ra3oaHanUTUYECKUX CUCTEM, COOTBETCTBYIOLWMX Tpebosanuam IEC 60079-29-1 u IEC
60079-29-4, ucnonb3yembix ans o6ecnevyeHmus NPOMbILLNEHHOW 6€30NacHOCTN U NpeaHa3Ha4YeHHbIX ana o0b-
Hapy>XeHUS roploYMX ra3oB U ONpeaeneHns X CoaemKaHus.

HacTosAwmit ctaHaapT pacnpoCcTpaHAETCA TAKKe Ha ra3oaHann3aTtopbl KUCNopoaa, NPUMEHSAEMbIE B TEX
Cny4asx, Koraa sawmra ot B3pbiBa obecneymBaeTca npeaoTBpaLleHUem NOCTYNNEHUA KUCNopoaa, a He ¢ no-
MOLLbIO OMpPeAeneHus cofepXKaHusl NPUCYTCTBYIOLLIMX FOPIOYKUX ra3oB UNKU NAPOB, a Takke Ha rasoaHanu3aro-
pbl KUCNOPOAA, NPUMEHAEMbIE AN UBMEPEHUA COAEPXKAHNSA KUCNOPOAa B NOA3EMHOI YronbHON LLaXTe.

Hacroawwit ctaHgapt npegctaenseT coboii cobpaHne nNpakTUYeCcKMX 3HaHWIN, KOTOpble MOTYT NOMOYb
nonb3osarento. OH NPUMEHSIETCA K rasoaHanusaropam, curHanusaropaM, CUCTeMaMm M BCMOMOraTeribHOMy
060pya0BaHMWIO, KOTOPbIE 0OHAPYXMBAIOT U ONPEAENAIOT COAEMKAHUE rOPIoYEl UNKU NOTEHLMANbHO B3PbIBO-
OMAacHOi CMEeCK rasa unu napa ¢ BO34yxOM, Npeobpa3sys SNEeKTPUYECKMIA CUrHan OT YyBCTBUTENBLHOIO ane-
MEHTa B NnokKa3aHuAa nHaukKartopa, BKro4eHue CBETOBOW UMK 3ByKOBOl7l CurHanusauum unu UCnosiHUTENbHOrro
YCTPOWCTBA, UMK X KOMOUHALMN.

ra303HaJ'II/I33TOpr, CUrHanu3aropbl U CUCTEMbI MOTyT ObITb UCNONbL30BaHbI KaK CpeACTBO CHWXKEHUA PU-
CKa ANS >KU3HW UK COOCTBEHHOCTU, BO3HUKAIOLLETO BCNEACTBUE CKOMIEHUS rOPIOYEN ra3oBO3AyLUHOW CMme-
Cu, NOCpeacTBOM obecneyeHnsi CBOEBPEMEHHOTO NMPeAyNPEXAEHUs. Takke OHU MOMyT ObITb MCNOMbL30BAaHbI
ANS MHALMMPOBAHUA ONpefieneHHbIX Mep NpeaoTBpaLLeHus asapuu (HanpuMep, OCTaHOBKa NPOW3BOACTBA,
3BaKyaLusi nepcoHana, npeaynpexieHue Bo3ropaHus).

Hacroswumii ctangapt pacnpoCTpaHSETCs HAa BCE BHOBb pa3paboTaHHble CTauMOHapHble rasoaHanu-
3aTopbl, CUrHaANM3aTopbl U CUCTEMbI U B PSle CIy4aeB Ha yXe CyLlecTByowme. Taike OH NPUMEHUM K raso-
aHanu3aropam, CUrHanM3aTopam M CUCTEMaM, yCTaHaBNUBAEMbIM AN BPEMEHHOTO UCTIONb30BaHUSA, KaK K HO-
BbIM, TaK U K Y)Xe CyLLECTBYIOLLUM.

B paBHOW cTEeneHU OH pacnpocTpaHsieTcsl Ha 6e3onacHoe UCNONb30BAaHWE HOCUMBIX (MOPTATUBHBLIX),
NEePEHOCHbLIX U NepeaBUXKHbIX ra30aHanu3aTopos U CUrHaNU3aTopoB HE3aBUCUMO OT UX CPOKa JKcnayaTauuu
WU CROXHOCTU KOHCTPYKUMU. OCKONbKY MHOTME COBPEMEHHbIe ra3oaHann3aTopbl U CUTHANM3aTopbl yka-
3aHHbIX TUNOB UMEIOT B CBOEM COCTaBe AAaTyuKku ANA onpeaeneHns Hegocratka Kucnopoaa u (Mnu) aatvymku
HEKOTOPbIX TOKCUYHbIX ra30B, HEKOTOPbIE AOMOMHUTENbHbIE YKa3aHWUA NPUBEAEHbI U ANsl HUX.

UspaHune opuumanbHoe



FOCT IEC 60079-29-2—2013

B HacTosILLeM CTaHgapTe TEPMUH «rOprodne rasbl» noapasyMeBaeT Takke W roprodne napsbl, €Cnu UHoe
He oroBopeHo 0cob6o.

HacTosAwmin cTaHgapT NPUMEHSIOT K rasoaHanusaropam, otTHocsAwmMmes Ko 1l u | rpynne sanektpoo6opy-
[OBaHWA, B COOTBETCTBMU C Krnaccudukaumei B3pbIBOONACHbIX 30H, NpuBeaeHHoi B IEC 60079-10-1.

B HacTosiLueM cTaHAapTe pacCMOTPEHbI:

a) cTauMOHapHble razoaHanu3aTopbl, CUrHANM3aToPbl U ra30aHANUTUYECKNE CUCTEMBI;

b) nepeaBWXHbIE N NEPEHOCHBIE ra30aHANM3aToPbl U CUrHANM3aTopsl;

C) nopraTtuBHble (HOCMMbIE) razoaHanu3aTopbl U CUrHanNM3aTopbl.

B AanbHelilueM B HAaCTOSALLEM CTaH4apTe TEPMUH «razoaHanu3aTop» noapasyMeBaEeT TakKe CUrHanuaa-
TOp UMK razoaHanuTU4EcKyr CUCTEMY, ECIIM 3TO HE OTOBOPEHO 0C060.

HacTosAwmin ctaHaapT He PacnpOCTPAHAETCA Ha HUXENEPEUUCIIEHHbIE ra30aHanu3aTopbl, HO MOXET CO-
JAepXaTb NonesHble CBEAEHUA O HUX, NPeAHAa3HAYEHHbIE ANS:

a) onpeaeneHns HEroprYMX TOKCUUHbIX Fa3oB;

b) nabopaTopHbIX 1 Hay4YHbIX UCCNEAOBAHMIA;

d) TOMbKO ANA KOHTPOMS TEXHONOMMYECKMX NPOLECCOB;

€) NpPUMEHeHMA B nNpoueccax nepepaboTkn N NPOU3BOACTBA B3PbIBYATbIX BELLECTB;

f) onpeaeneHus noTeHUManbHO B3pbIBOOMNACHLIX Cpea, 00pa3oBaBLUMXCA B Pe3ynbTate NPOHUKHOBEHUS
B BO34YX NbINN MM 06pa3oBaHusi B BO3ayxe TyMaHa.

2 HopMaTUBHbIe CCbIIKU

B HacTosiLeM cTaHaapTe MCnonb30BaHbl HOPMATMBHbLIE CChINKU HA cneayloLmue cTaHaapThbl:

IEC 60050-426 International Electrotechnical Vocabulary — Part 426: Equipment for explosive
atmospheres (MexayHapoaHbIA SMNEKTPOTEXHUYECKUIt croBape — [naBa 426: 3nekTpoobopyaoBaHue
AnA B3pbIBOONACHLIX cpea)

IEC 60079-0 Explosive atmospheres — Part 0: Equipment — General requirements (B3pbiBoonacHole
cpeabl. Yactb 0. O6opynosaHue. O6wme TpebosaHus)

IEC 60079-10-1 ed1.0 Explosive atmospheres — Part 10-1: Classification of areas — Explosive gas
atmospheres (B3pbiBoonacHble cpeabl. Yactb 10-1. Knaccudukauus 3oH. BapbiBoOnNacHble ra3oBble CPefbl)

IEC 60079-14 Electrical apparatus for explosive gas atmospheres — Part 14: Electrical installations in
hazardous areas (other than mines) (B3pbioonacHble cpeabl — Yactb 14. KOHCTPyKUuUsi, BbIGOP U MOHTaX
3aNekTpoobopyaoBaHusA)

IEC 60079-17 ed4.0 Explosive atmospheres —Part 17: Electrical installations inspection and maintenance
(B3pbiBoonacHble cpeabl — Yactb 17. KOHTpOnb U TexHu4eckoe 06CnymBaHne anekTpoobopyA0BaHus)

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 (3nekrpoo6opyaoBaHue B3pbl-
BO3awmLLeHHoe. YacTb 19. PeMOHT 1 npoBepka anekrpoobopya0BaHUs, UCNONb3yEMOrO BO B3PbIBOOMACHBIX
rasoBbIxX cpefax (KpOMe MoA3EMHbIX BbIPAOOTOK UMM NMPUMEHEHUI, CBA3AHHBLIX C NepepaboTKOn U NPOM3BOA-
CTBOM B3pbIBYaTbIX BELLECTB)

M3K 60079-19 ed1.0 Explosive atmospheres — Part 20-1: Material characteristics for gas and vapour
classification — Test methods and data (3nekTpoo6opyaoBaHue B3pbiBO3aLUMLLEHHOE. YacTb 20-1. BapbiBoOnacHble
cpeapbl. Yactb 20-1. XapakTepucTuku BELLECTB AN knaccudukauum rasa u napa. Metoabl UCNbITAHUI U AaHHBIE)

IEC 60079-29-1 Explosive Atmospheres Part 29-1: Gas Detectors — Performance requirements of
detectors for flammable gases (BapbiBoonacHbie cpeabl. YacTb 29-1. Masoananusaropbl. O6Wme TexHuYeckue
TpeboBaHUS U METOAbI UCMLITAHUIA rA30aHANN3ATOPOB FOPIOYKX ra30B)

IEC 60079-29-4 Explosive Atmospheres Part 29-4: Gas Detectors — Performance requirements of open
path detectors for flammable gases (BapbiBoonacHeie cpeabl. YacTb 29-4. MazoaHanu3atopbl. O6LImMe TexHUye-
ckue TpeboBaHuUsA U METOAbI UCTILITAHWI ra30aHaNU3aToOPOB FOPIOYNX ra30B € OTKPbLITLIM ONTUYMECKUM KaHANOM)

MpuMeyaHne—pn NONL3IOBAHWN HACTOSLLMM CTaHAAPTOM LienecoobpasHo NPoBepuTL AeCTBUE CCbINOY-
HbIX CTaHAapTOB B UHDOPMaLMOHHOW cucTeme obLero nonb3oBaHus — Ha oduyuansHoM caiite OefepansHoro areHT-
CTBa MO TEXHUYECKOMY PErynupoBaHnio 1 METPOnorum B ceTu MHTepHeT unu no exerogHoMy WHOpMaLMOHHOMY yKasa-
Tento «HaunoHanbHbIe CTaHAapTLI», KOTOPLIA ONyOnMKOBaH NO COCTOAHWIO Ha 1 SHBaPS TeKyLUEero roga, v no Bbinyckam
eXeMeCs4HOro MHGPOPMaLMOHHOrOo ykasaTens «HaunoHanbHble cTaHAapThI» 3a TeKyLWWii rog. Ecnu ceeinoudHkIi cTaHaapT
3aMeHeH (M3MeHeH), TO NpW NONb30BaHUU HAaCTOSALLMM CTaHAAPTOM CreAyeT PyKOBOACTBOBATLCA 3aMEHSIIOLLMM (M3MeHEH-
HbIM) cTaHAapTOM. ECnn ccbinoyHbIil cTaHAapT oTMeHeH 6e3 3aMeHbl, TO MONOXKeHWe, B KOTOPOM AaHa CChiflka Ha Hero,
MPUMEHSIETCA B YaCTH, HE 3aTparuBaloLLei STy CChIKY.
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3 TepMUHBLI U onpeaeneHusn

B HacTosiLieM cTaHaapTe npuMeHeHbl TEPMUHBbI C COOTBETCTBYIOLLMMU ONPEAENEHUSIMU, NPUBEEHHbIE
B IEC 60050-426, IEC 60079-0. MockonbKy HACTOALLMI CTaHAAPT MOXET ObITb NPUMEHEH CAMOCTOATENLHO,
onpeaenexHus, npuseaeHHole B IEC 60079-29-1 n IEC 60079-29-4, B HEM NOBTOPAIOTCA.

3.1 CBoincTBa 1 hnsnmyeckne xapakTepucTUKu razoB

3.1.1 okpyxawwmin Bo3gyx (ambient air): ATMOCdepHbIi BO3AYX B HENOCPEACTBEHHON OMM30CTH
OT ragoaHanu3aaropa.

3.1.2 uucTbii Bo3ayx (clean air): Bo3ayx, B KOTOPOM OTCYTCTBYIOT rOpiOuMe rasbl, a Takke BELeCTBa,
K KOTOPbIM Fra30aHanM3aTtopbl MOTYT UMETb YYBCTBUTENLHOCTL UNM KOTOPbLIE MOTYT BNUSATL HA paboTocnocon-
HOCTb razoaHanu3aTopoB, HaNpuUMep, 3arpAsHAILWME BELLIECTBA.

3.1.3 copepxaHue (concentration): Konu4yecTtso onpeaensaeMoro rasa unu napa B yCTaHOBIIEHHOM KO-
NMYECTBE BO34YXa MNW APYIOro ra3a, BbIpaXeHHOE B COOTBETCTBYIOLLIMX €AUHULIAX U3MEPEHUS.

MpuMedaHne— Yaue Bcero BCTpeHaloTca crnegytoLume eqnHULbI U3MepeHuid: obbemHas gons, % (cm. 3.5.7);
MonsipHas gons, %; % HKIP (Ana KoHKpeTHOro BeluecTsa); MUNSIMOHHAs A0S (MnH’1); MunnuapaHas aons (ann’1)_

3.1.4 po3sa (dose): O6uiee konu4ecTBo abcopOUPOBAHHOIO UMM NOIMOLLIEHHOTO BELLECTBA 3a onpeje-
NEHHOE BPeEMSI, 4032 NPONOPLMOHANbHA COAEPXAHMIO BELLECTBA U NPOAOIHKUTENBHOCTU BO3AENCTBUS.

3.1.5 B3pbIBoOnacHas rasoBasa cpega (explosive gas atmosphere): CMeCb C BO3ayxOM npu armo-
ChepHbIX YCIOBUSIX TOPIOYMX BELLIECTB B BUAE ra3a unu napa, B KOTOPOIA NOCNe BOCNIIAMEHEHUS NPOUCXOAUT
camonoaaePKUBaoLLEeecs pacnpocTpaHeHne NNaMeHun.

MpuMeyaHunsa

1 ,D,aHHoe onpegeneHue, B YaCTHOCTU, UCKNKOYAET NPUCYTCTBUE B BO3[yXe B3BECU TBEPAbIX YacTUL NbIJIU U BONO-
KOH. TyMaH B HacTosILLeM CTaHfapTe He paccMaTpuBaeTcs.

2 XoTs cpefa, coaepxaHue roprodero rasa B kotopoi npesbiwaet BKIP (cM. 3.5.4), He siBnsieTcA B3pbIBOONACcHOM,
B psde cny4aes, B HacTHOCTU NpU Knaccudukauun 3oH, cnefyet paccmaTpuBaTh €e Kak B3pbiBOONacHY!H0.

3 NameHeHMsA aTMoccepHOro JaBneHnsa U TeMnepaTypbl OKpyXartoLleid cpefibl BhILLIE U HIDKE CTaHAapTHOro YpoBHSA
101,3 kMa n 20 °C oka3blBaloT HE3HAUUTENbHOE BNUAHWE Ha 3HayeHus HKIP u BKTIP.

3.1.6 guanasoH B3pbIBOONACHbIX KOHLEHTpauun (explosive range): luanasoH KOHUEHTpaLUuit ropto-
yero rasa unu napa B Bosayxe ot HKIMP go BKIP.

3.1.7 pyaHuuHbiv ra3s (firedamp): Foptounii ra3, nPeMMyLLIECTBEHHO COCTOALLMI U3 METaHa, BCTpevalo-
LUMIiCA B €CTECTBEHHOM COCTOSIHUU B LLIAXTAaX.

3.1.8 roprouumii ras (flammable gas): a3 unu nap, KOTOPLIN NPU CMELUMBAHUW C BO3AYXOM B onpeae-
NEeHHOM COOTHOLLEHMK 0Bpa3syeT B3pbIBOONACHYIO cpeay.

MpunMeYaHune— B HacToAWeM cTaHAapTe NOA TEPMUHOM «TOPIOHUIA ra3» NOHUMAIOTCA TaloKe Napbl FOPHOYNX
KuakocTeit (danee — roprodmne napsbl).

3.1.9 Temnepartypa Bcnbiwkwm (flashpoint): MuHumansHaa Temneparypa »1Makoctu, Npu KOTOPOK B pe-
rMameHTUPOBAaHHbLIX YCIOBUAX Haf €€ NOBEPXHOCTLI0 06pasyloTca napsl, CNOCoOHbIE 06pa3oBLIBaTL BOCNNA-
MEHSAEeMYI0 NapOBO3AYLLUHYIO CMECh.

3.1.10 HAXHUIA KOHLEHTPAUMOHHbLIN npeaen pPacnpocTPaHEHUA nnameHu (BOCNIIAMEHeHUuS)
(HKMP) (lower explosive limit, LEL): O6bemMHasi aons ropiovero rasa unu napa B BO3ayxe, HUXKE KOTOPOM
B3pbIBOOMACHasi ra3oBasi cpeaa He obpa3syercsi, BolpaXxkaeTcs B npoueHTax (cm. IEC 60079-20).

3.1.11 ontnyeckoe usnyyenue (optical radiation): AnekTpomarHuTHOE U3nyyeHne, ANUHA BONMHbI KOTO-
poro HaxoAuTCs B UHTepBane oT 10 HM A0 1 MM; K ONTUYECKOMY U3NYHEHUIO OTHOCATCA YNbTpaduoneToBoe,
BMAUMOE M MH(ppaKkpacHoe usny4eHue.

3.1.12 oTHOCUTenbHaA NNOTHOCTb (relative density): OTHOWeEHWe NNOTHOCTU ra3a unu napa K nioT-
HOCTW BO3AyXa NPW OAMHAKOBbLIX 3HAYEHUAX AABNEHUA U TEMNEPATYPbI (TNOTHOCTL BO3AyXa NpuHsATa 3a 1).

3.1.13 MHTEHCUBHOCTb (CKOPOCTb) YTeukMm (release rate). Konu4ecTtso roptodero rasa unu napa, BbiCBO-
6oxxgaemoe B €4MHULY BPEMEHU U3 UCTOMHUKA YTEUKU (KOTOPbIN CaM MOXET ObITb MOBEPXHOCTLIO XUAKOCTH).

3.1.14 ncTouYHUK yTeukm (source of release): Touka unu MecTo, u3 KOTOPbIX MOXKET NPOU3ONTU Bbiaene-
HWe B aTMocdbepy rasa, napa uim XuwakocTu, 4To NpuBeaeT kK 06pa3oBaHMIO B3PLIBOONACHON ra3oBoOM Cpefbl.

3.1.15 ToKCcuuHbIN ras (toxic gas): a3, okasbiBaOWMI BpeAHOE BO3AEWCTBUE HA 3A0POBbE U (UNK)
paboTocnoCcoBHOCTb YeroBeka B Culy CBOMX (PU3NYECKUX U (HU3NKO-XMMUYECKUX CBOICTB.

3.1.16 BepXHUA KOHLEHTPAUUOHHbLIN NpeAen pacnpocTpaHeHUA nnaMmeHu (BocnslaMeHeHun)
(BKIP) (upper explosive limit, UEL): O6beMHas aons ropiodero rasa unu napa B Bo3fyxe, BbilLE KOTOPO#M
B3pbIBOOMNACHAas rasoBasi cpeaa He o6pasyeTcs, BbipaXkaeTtcs B npoueHTax (cm. IEC 60079-20).
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3.1.17 nap (vapour): Ma3oo6pa3Hoe COCTOSIHWE BeLLECTBa, KOTOPOE MOXET AOCTUrHYTb PaBHOBECUS
CO CBOVIM >XUAKUM UMU TBEPAbIM COCTOSHUEM B pacCMaTPUMBAEMbIX AMANa3oHax Temneparypbl U JaBneHus.

MpumMmeyaHue— 3To ynpoLLeHUe Hay4Horo onpegenenus. Ons Ueneii HacTosALEero cTaHgapTa [OoCTaTouHO
3HaTb, YTO XUAKOCTb HAXOAWTCS B COCTOSIHUU HUXE TEMMEPaTYphl KUMEHUS NPU OKPYXKatoLWMX TEMMEPAType U AaBNeHUM.

3.1.18 Bentunauua (ventilation): MepemeweHne BO3gyxa U €ro 3aMeELLEHUE CBEXUM BO3QYXOM
noa AeWCTBUEM BETpA, Nepenaga Temneparypbl UMM ¢ MOMOLLLIO UCKYCCTBEHHbIX CPEACTB (Hanpumep, npu-
TOYHBIX UIU BbITSKHbIX BEHTUNATOPOB).

3.1.19 o6bemHasa gona (volume fraction V/V): OTHOLWwEHNEe 06beMa KOMMOHEHTA K 0GbeMy MHOFOKOM-
NMOHEHTHOW ra3oBOW CMECK MPU ONPeaEeNeHHON TEMMEPATYPE U AABMEHUN.

M punMedYyaHUNne — Takke N3BecTHO kak obbeMHoe cofepxxaHue.
3.2 Tunbl 060pyaoBaHus

3.2.1 razoaHanusaTop, npeaHa3HavYeHHbIA TONbLKO ANA BblAa4yuM CUTrHaNU3auuu (cuz2Hanusamop)
(alarm-only equipment): M@a3oaHanu3aTop, UMEIOLLMIA YCTPOKWCTBO aBapUMHOW CUTHaNu3auumn, HO He OCHAaLLEH-
HbI NOKA3bIBAIOLLMM YCTPOWCTBOM U HE UMEIOLLUIA BLIXOAHOIO cUrHana, nponopLUuoOHanbHOr0 N3MEPEHHOMY
3HAYEHMWIO COAEPXKaHUS ONPEeaEnsAeMoro KOMNOHEeHTa.

3.2.2 razoaHanM3aTop C NpuHyauTernbHbIM CNOCO6OM oTGopa npoGbl (aspirated equipment):
lasoananusarop, B KOTOPOM OTOOP Npobbl U Mogaya ee Ha AaTyuK OCYLLUEeCTBNSETCH C MOMOLLLIO PYYHOrO
UNK 3NeKTPUYECKOro Hacoca.

3.2.3 raszoaHanusatopbl HenpepbIBHOro gencTeua (continuous duty equipment): MasoaHanusaro-
pbl, KOTOPLIE CMOCOOHBLI (DYHKLMOHUPOBATL NPOAOIDKUTENBHOE BPEMS, MPU 9TOM AaTyuKW razoaHanu3aropa
MOryT paboTaTtb Kak B HEMPEPLIBHOM, Tak U B MPEPLIBUCTOM PEXUME.

3.2.4 rasoaHanu3sarop ¢ aucddy3snMoHHbIM cnocobom oTéopa npobbl (diffusion equipment): Ma-
30aHanusatop, B KOTOPOM ras U3 aHanu3nupyemoi rasoson cpefbl MOCTYNaeT B ra3oBblil AATUYNK C MOMOLLIbIO
aAnddysum, 6e3 ncnonb3oBaHUs CPeaCcTB NPUHYAUTENBHOTO 0T6opa NPoobI.

3.2.5 B3pbIBO3awMiILeHHOe o6opyaoBaHue (explosion protected equipment): no FOCT 18311.

3.2.6 B3pbiBo3awmTa (explosion protection): CneuuanbHble MEpbI, NPEAYCMOTPEHHbIE B 3NEKTPO06O-
PyAOBaHUM B LeNsix NpeAoTBPALLEHUS BOCNNAaMEHEHUS OKPY>KAIOLLEN B3PbIBOOMACHONW CpeAbl.

3.2.7 ctaumoHapHbin razoaHanu3artop (fixed apparatus, fixed equipment): FazoaHanusaTtop, Bce 4a-
CTM KOTOPOro NpeaHasHayeHbl Ans NOCTOAHHON YCTaHOBKM MO MECTY aKcnnyarauum

3.2.8 razoaHanu3aTopbl, OTHOCAILMECA K 3neKkTpoobopyaoBaHuto rpynnsi Il (group Il apparatus,
group Il equipment): MasoaHanusatopsl, NpegHa3sHa4YeHHble AN NPUMEHEHUA B MeCTax C NOTeHUManbHO
B3PbIBOONACHOI rasoBOW Cpeon, KpOME LUAaxXT, ONacHbIX MO BbIAENEHWIO PYAHUYHOTO rasa

3.2.9 nopTaTMBHbIe rasoaHanusatopsl (portable equipment, portable apparatus): MasoaHanusaro-
pbl, NPUCNOCOONEHHbIE AN ObICTPOrO NepeMeLLEHUS C MECTA HA MECTO M NPEeAHAa3HAYEHHbIE ANs KpaTKkoBpe-
MEHHOTO UK MOCTOSHHOTO MCMONb30BAHUS BO BPeMSA nepemeLteHus. MNuTatca oT anekTpuyeckoi 6atapen
1 BKIIIOYAIOT CriegyroLme yCTponcTea (HO He OrpaHu4mMBatoTca Mn):

- marnorabapuTHble razoaHanu3aTopbl Maccou, kak NpaBumno, MeHbLue 1 kr, Ansi paboTbl C KOTOPLIMU J0-
CTaTO4YHO UCMONb30BaHUSA TONLKO OAHON PYKU;

- UHAMBMAYanbHble (HOCMMbIE) rasoaHanu3aTopbl, pasmepaMu M Maccon MoxoXue Ha manorabapur-
HbI€, C HEMPEPbIBHbIM PEXUMOM paboTbl (HO HEOOA3aTENBHO C HENPEPLIBHBIM PEXMMOM U3MEpPEeHust), Npea-
Ha3Ha4eHHble ANs 3aKkpenneHusa Ha paboden oaexae NnonbL3oBarens; u

- rasoaHanu3aTtopbl 00nbLUMX pPa3MepPOB, KOTOPbIMW MOMb30BATENb MOXET YNPaBnsATh NPU NEPEeHOCKe
B pPyKax, HA PpeMHe Yepes Nevyo Unu Ha nNaMkax Ans NePeHOCKU, CHaDXXEHHbIE UNKU HET PyYHbIM NpoBooTHop-
HbIM 30HZOM.

3.2.10 cuctema ot6opa npo6bl (sample (sampling) system): Cucrema, npegHasHadeHHasa gns or-
6opa npobbl N3 Gonee YeM OAHOW TOYKM KOHTPOMSA, ANA npoBeAeHMsa npobonoaroTOBKM M nogavn npoobl
K Aatunky (6rioky 4aTymkos).

MpuMeyaHue — Kak NpaBuio, TepMUH yNnoTpebnseTcs B OTHOLLEHUU CTaLMOHapHOro o6opysoBaHus, B Ko-
TOPOM MHOrOMUCTIEHHbIE 06pa3Libl NPobbl, 0ToBpaHHbIE U3 pasUYHbIX TOYEK KOHTPOISA, nocrnefoBaTeribHo NocTynakot
K OAHOMY WITM HECKONbKUM AaTunKaM.

3.2.11 rasoaHanusaTopbl 3nu3oguyeckoro pencreua (spot reading apparatus, spot reading
equipment): azoaHanu3atopsbl, NPeAHa3HAYEHHbIE AN UCNONL30BaHNSA B KOPOTKME, NEPUOAUYECKNE U HE-
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perynsipHble NpPOMEXyTKW BPEMEHU B 3aBMCUMOCTU OT HEOOXOAMMOCTU (Kak MpaBuno, B Te€4EHUe 5 MUHYT
Un MeHee).

3.2.12 nepeaBnxHOW rasoaHanusatop (transportable equipment, transportable apparatus): a-
30aHanNW3aTop, He OTHOCALUMWCA K NOPTaTUBHLIM, HO OTHOCUTENbHO NErko NepemeLlaemblil ¢ OAHOTO MecTa
Ha apyroe.

3.3 Aatuuku

3.3.1 TepmokatanuTuveckuit gatyuk (catalytic sensor): [latumk, npuHUMN 4EACTBUA KOTOPOrO OCHO-
BaH HA OKUCNEHUM FrOPIOYEero ra3a NpPu KOHTaKTe C MOBEPXHOCTLIO 3NEKTPNYECKU HarpesaeMoro karanusaropa.

3.3.2 anekTpoxumuueckun gatuuk (electrochemical sensor): flatunk, npuHUMN AENCTBUA KOTOPOrO
OCHOBAH Ha U3MEHEHUU SNEKTPUIECKMX NAPAMETPOB ANEKTPOAOB, HAXOAALLMXCA B KOHTAKTE C 3NEKTPONUTOM,
B NPUCYTCTBUM ONpPeAEnAeMoro rasa.

3.3.3 nnameHHO-uoHMU3aUMOHHbIN AaTumk (MUA) (flame ionization detector FID): Jatumnk, npuHuumn
NENCTBUA KOTOPOrO OCHOBaH Ha MOHU3ALMKU MOSEKYN onpefensembiX BELECTB B MMameHu Bogopoaa ¢ no-
cneaylowmm onpeaeneHmem Toka MOHU3auUun.

3.3.4 patumk Temnepatypbl nnamenm (BocnnameHeHus) (ATM) (flame temperature analyser FTA):
aTunk, 0OCHOBaH Ha NOBbILLEHUM TEMNEPATYPbI NIIAMEHN BOAOPOAA (MM APYroro roprovero rasa) npu Hanu-
4Ynm B Npobe BO3ayxa ropromux NpUMeECei.

3.3.5 undpakpacHbiit aaTyuk (infrared absorption sensor): [latuuk, npuHUMN AENCTBUA KOTOPOro
OCHOBAH Ha MOrMOLLEHUN MOMEKynaMu OnpeaensiemMoro ra3a dHepruy CBETOBOro NnoTtoka B ynerpaduonero-
BOW, BUAUMOWN UK MHGpakKpacHon obrnactu cnektpa.

3.3.6 napamarHuTHbIM JaT4yuK Kucrnopoga (paramagnetic oxygen detector): Jatumk, npuHuun aen-
CTBWSA KOTOPOro OCHOBAH Ha MarHWTHLIX CBOMCTBAX KUCMOpOAA.

3.3.7 cdoronoHusaumoHHbin gatuuk (PUA) (photo ionisation detector PID): fatuunk, npuHumn aencremns
KOTOPOro OCHOBaH Ha MOHU3ALMW MOJIEKYI ONPeAENAEMOro ra3a ynsrpadunonerosbim (YP) usnydeHmem.

3.3.8 BbIHOCHOM gaTumk (remote sensor): [laTyuk, He ABNAOLMIACA HEOTHLEMNEMON YacTbio Kopnyca
razoaHanu3aropa, a CBA3aHHbIA C HUM NPU NMOMOLLM Kabens nuTaHusa U ynpaeneHus.

3.3.9 nonynpoBogHMKOBbLIA Aat4yuK (semiconductor sensor); Jartyuk, NnpuHUMN AENCTBUA KOTOPOro
OCHOBAH Ha 3aBUCMMOCTU 3MEKTPONPOBOAHOCTU NONYNPOBOAHMKA OT XeMOcopbunmn onpeaensiemMmoro rasa ero
NOBEPXHOCTLIO.

3.3.10 paruuk (sensor); C6opoyHasa eanHuLa, B KOTOPOI pacnonoXeH YyBCTBUTENbHBIN 3MEMEHT, KOTO-
pas TaKkKe MOXET COAepHaTb ANEMEHTbI INEKTPUYECKON CXEMbI.

3.3.11 yyBCTBUTENbLHbIM 3NEMEHT (Sensing element): YacTb gaTuuka, B KOTOPON B MPUCYTCTBUU TO-
ptodei rasoBor CMECH NPoucXoaaT hmandyeckue unm xummyeckue npespaLLeHns, KOTopble, B CBOIO 04epelb,
MOTYT ObITb MCNOMb30BaHbI ANA Lenei U3MepeHnin u/unum curHanuaauuu.

3.3.12 paTuuk Ona usmepeHusi B ogHOM Touke (Single point sensor): Jatunk, npeaHasHa4YeHHbIN Ans
onpeaeneHus rasa B OAHOW TOYKE — MECTE ero yCTaHOBKU.

3.3.13 TepmokoHaykToMeTpuueckun aatumk (thermal conductivity sensor): Jatumk, npuHuun aeun-
CTBUSI KOTOPOTO OCHOBAH Ha U3MEHEHUW Pa3HULbI MEXAy TEMNEepaTypoii ANeKTPUYECKU HarpeToro areMeHTa,
NOMELLEHHOTO B KOHTPONMPYEMYLO CPeAy, U TEMMNepaTypoii TAKOTO e drieMeHTa, NOMELLIEHHOTO B KaMepy C ra-
30M CPaBHEHWSA, U3-3a Pa3HbIX TEMMOMNPOBOAHOCTEN ONPEAEnAeMOro KOMNOHEHTA U ra3a CPaBHEHUS.

3.4 MNopaua rasoB kK 060pyaOBaAHUIO

3.4.1 Touka naMepeHuin (measuring (measurement) point): MecTo ycraHoBKku aaTyuka, NnpeaHa3Ha-
YEHHOTO ANA onpefeneHns rasa B 04HOW TOYKE. AaTynk MOXET UMETb AN dY3IUOHHDBIN UM NPUHYAUTENbHbINA
cnoco6 ot6opa nNpoGel.

3.4.2 rasoaHanusatop Ana u3MepeHuil B oaHON Touke (point detection equipment): MasoaHanusa-
TOpP, NPeAHa3HaYEeHHbI ANA ONPEAEneHuns ra3a Tonbko B 0QHON TOYKE — MECTE €ro yCTaHOBKM.

MpuMeyaHune— ITOT TEPMUH OTHOCUTCS UMEHHO K rasoaHanqsaTopam, a He K Toukam ot6opa npobbl, NpoTu-
BOMONOXHbIA TEPMUH — TPACCOBLIE ra30aHanNNU3aTopsl.

3.4.3 nuHua npo6oot6opa (sample line): YCTponcTBO, € NOMOLLBLIO KOTOPOrO rasoBasi npoba nocry-
naet k agatuuky. K nuHum npo6oor6opa OTHOCAT, B TOM YUCNE U BCNOMOraTenbHoe o6opyoBaHue, Hanpumep,
hUNETPbI MEXAHWUYECKON OYNCTKU, (PUNBTPLI-BNArOOTAENIUTENN U T. 4.

3.4.4 Touka or6opa npo6bl (sampling point): MecTo, u3 KOTOPOro nNpomcxoauT oT6Op aHanuaupy-
€MOW rasoBOi CMECU Ha rasoaHanu3atop ¢ NPUHyauTenbHbIM CNOCOGOM 0TOOopa NpPo6bl. O6LIMHO TEPMUH
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MPUMEHSIETCA NO OTHOLLUEHUIO K CTALMOHAPHBLIM ra3oaHanu3aTopam M rasoaHanMTUY4eckuM CUCTEMam C npu-
HyauTenbHbLIM cnocobom oT6opa NPoGbi.

MpuMeyaHUe — B Touke oT6opa NPoGbl 0BLIMHO pasMeLaeTcA PUINLTP MEXaHU4ECKOH OYUCTKN UNU MHoe
oBopynoBaHue, NpegHasHadeHHoe ANs NPoBONOAroTOBKY.

3.4.5 npo6ooT60pHuUK (sampling probe): O6opyaosaHue, NOAKNIOYAEMOE K ra3oaHanu3aTopy u npeaHa-
3HAYEHHOE AN NPUHYAUTENBHOO 0TO6opa NPoBkI. MPo6ooTOOPHUK MOXKET, KaK BXOAUTL B COCTAB ra30aHann3aropa,
Tak 1 NOCTaBNATLCS B Ka4eCTBE OTAENbHOMO udaenus. Mpo6ooTGopHUK 0OLIMHO NpeacTaBnseT coboi KOPOTKY!IO,
ANMVHOW OKOJ0 1 M, XECTKYIO TPYOKY, 4aCTO UMEIOLLYYIO TENECKONUUECKYI0 KOHCTPYKLIMIO, KOTOpasi MPUCOeANHETCS
K razoaHanu3aropy npu nomowum rmbkomn Tpyoku.

3.5 CurHanusauma u curHanbl HeUCNpPaBHOCTHU

3.5.1 nopor aBapuitHON curHanusauum (nopozoeoe 3Ha4eHue) (alarm set point): dukcuposaHHoe
UM perynupyemoe 3HavyeHue cogepxkaHus onpeaensieMoro KOMNOHEHTa, Npu JOCTUXEHUNU KOTOporo cpaba-
TbIBAET aBapuitHas CUrHanu3saums (CBeToBas, 3ByKOBas MM Apyras BbIXOAHAs (PYHKLUSA).

3.5.2 aBapuiiHbiin curHan (alarm signal): 3ByKOBOM, CBETOBOM, AMEKTPUYECKUA UMW CUTHAnN Apyroro
TuNa, BblAaBaeMblli ra3oaHanu3aTopoM, Koraa UsMepeHHoe 3Ha4YeHue CoAepXaHus OnpeaensemMoro KoMro-
HEeHTa JOCTWraeT NOPOroBOro 3HA4YEeHUSA.

3.5.3 HenpepbIBHbIN UNK KBa3suHeNpepbIBHbIA pexumM padotel (continuous or quasi-continuous
sensing): Pexxuv paboTtel razoaHanuaaropa, npyu KOTOPOM SNEKTPONUTAHME YyBCTBUTENBHOTO 9NEMEHTAa OCy-
LLIECTBMAETCA HEMPEPbLIBHO, @ NOKA3aHUA AaT4MKa PErMcTpUpyIOTCS HENPEPBLIBHO UNWU C PEryNspHbIM U 4Ya-
CTbIM UHTEPBAmNoM.

3.5.4 curHan HencnpasHocTy (fault signal): 3BykoBOW, CBETOBOM UNW CUrHamn Apyroro Tuna, oTnuyaio-
LLMIACA OT aBaputHOTO U U3BELLAIOLLMIA NPAMO MU KOCBEHHO O HEUCNPaABHOCTU 000PYA0BaHUA.

3.5.5 nokasbiBawowee ycTponcTBo (indicating device): YCTpoicTBO 0TOOpaXeHUA U3MEPEHHbIX 3HaYe-
HWUIA UKW COCTOAHWIA rasoaHanusaTopa B aHanoroson nnu undposon dopme.

3.5.6 curHan octanosa (inhibition signal): 3BykoBO#, CBETOBOI UNKU curHan Apyroro Tuna, n3seLyaio-
LUMIA O TOM, 4YTO paboTa rasoaHanu3aTopa B HOPMasibHOM PEXMME NPUOCTAHOBIEHA.

3.5.7 nepuoouyeckoe oGHapyxeHue (intermittent sensing): Pexuim pabortbl razoaHanusaropa,
npu KOTOPOM 3NEKTPONUTAHUE UKW ra30BbIi NMOTOK NOAAIOTCA K AATYUKY nepuoanyeckn nubo nokasaHus aar-
YKKa PErMCTPUPYIOTCA NEPUOANIECKM B COOTBETCTBUM C NPEAYCTAHOBMAEHHLIM LIMKIOM.

3.5.8 6nokupyomaaca asapuitHaa curHanusauma (latching alarm): AsapwuiiHaa curHanusauusi,
ANs OTKMIOYEHUs1 KOTOPOI nocne cpabarbiBaHUA TpebyeTca NPUHATL CneuuasnbHbIe Mepbl.

3.6 MepnoaMYHOCTL NPOBEPOK U PEXUM PadoTbl 0GopyaoBaHUA

3.6.1 ppend nokasanum (drift): M3smeHeHne nokasaHui rasoaHanu3aTtopa BO BPEMEHMW MPU KOHTPO-
ne bMKCUPOBAHHOI KOHLIEHTpaLMK unu npu oUKCUMPOBAHHOM pacnpeaeneHun cogepxaHus onpeaensaemoro
KOMTOHEHTA Mo BCEN AfIMHE ONTUYECKOro NyTU NPU HOPMASbHbLIX YCIOBUAX OKpYXaloLleit cpeabl.

3.6.2 npoBepka padorocnocooHocTu (functional check): KoHTponbHasa onepauusa, nposogumasn
C NMpUMEHEeHNEM MOBEPOYHbIX ra30BbIX CMECEN UNKU UHLIX CPEACTB ANA NpoBepku paboTocnocobHOCTM raso-
aHanusartopa, B TOM 4YuCre U Ans NpoBepku cpabartbiBaHua curHanusauuu. Mposepka paboTocnocoGHOCTH
npoBoauTcs 6e3 KOPPEKTUPOBKM YyBCTBUTENBLHOCTU U HYNEBbIX NOKa3aHUM rasoaHanusaropa.

MpunmMeyaHne—TIpoBepka paboTOCNOCOBHOCTN MOXET 0603HA4aTLCA CNEAYIOWNMMIA TEPMUHAMU: «NPOBEpPKa
cpabatbiBaHuA» (response check), «yaapHbl TecT» (bump test).

3.6.3 nepBuuHasa rpagyvposka (initial calibration): BbiGop onpeaensemoro KOMNOHeHTa u guanasoHa
U3MEPEHUI, NPOBEAEHUE KOPPEKTUPOBKM YYBCTBUTENBLHOCTM U HYNEBBIX NOKa3aHWi razoaHanusaropa ¢ UCnonb-
30BaHWEM MOBEPOYHBIX ra30BbIX CMECEN MPU BbIMYCKE U3 NPOU3BOACTBA UNW NPU BBOAE €ro B 3KCNyaTaumio.

3.6.4 BewecTBa, oTpaBnAIWME AATYUKKN (poisons of sensors): Bewecrsa, KOTOpble NPUBOAAT
K BPEMEHHOW Unn NOCTOAHHON NOTEpe YyBCTBUTENBHOCTU AATYMKOB.

3.6.5 nepuoaguueckas rpagympoBka (recalibration): Mepnogunyeckas KkoppekTupoBka, a Takke npo-
BepKa YyBCTBUTENbHOCTU W HYMEBbLIX MOKA3aHWI razoaHanuaaropa, NpoBoAUMbIE C UCNOSIb30BAHWEM NOBe-
POYHBbIX ra3oBbIX cMeceit. MNepuoanyeckas rpagympoBKa He 3aTparmBaeT NpaBUNbHOCTb YCTAHOBKU Onpeaensi-
€MOro KOMMOHEHTa U Anana3oHa UsMepeHmii, NPOBEAEHHbIE NPY NEPBUYHON rpagyupoBke.

3.6.6 Bpemsa BoccTaHOBreHus (recovery time): Bpems mMexgy MOMEHTOM, KOraa Ha BXoAe AaTymka
OTMEYAETCA MIHOBEHHOE CHUXEHMWE KOHLUEHTpaUWK rasa, ¥ MOMEHTOM, KOr4a BbIXOAHOW CUrHan aaryuka ao-
CTUraeT YCTaHOBMEHHOTO 3HAYEHUS.
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3.6.7 cenekTMBHOCTb (M3OupaTenbHOCTL) (selectivity): CooTHOWeEHNE Mexay YyBCTBUTENLHOCTbLIO
AaTyuka K onpefensieMomMy KOMIMOHEHTY WU YyBCTBUTENLHOCTLIO AATYMKA K APYrMM rasam.

NMpuMeyaHune — Ecnu razoaHanusatop xapakrepuayerca BblICOKON U3BUPaTENbHOCTBLIO, ero YyBCTBUTENb-
HOCTb K MHBIM Fra3aMm, copiepXalliumcs B aHanuaupyemoit npobe, Gyaet MeHblUe, YeM YyBCTBUTENBHOCTB K OnpefensieMo-
MY KOMMNOHEHTY, a noka3aHus ero 6yayT 6onee onpeaeneHHLIMU.

3.6.8 yyBcTBUTENBLHOCTL (sensitivity): OTHOWEHNE BbIXOAHOINO CUrHana rasoaHanuaaropa K coaep-
YKaHWIO rOpIOYero rasa.

MpumeyvaHuns

1 B page cny4aes noj YyBCTBUTENLHOCTLIO MOHUMAETCA MUHUMANbHOE cofiepXXaHue onpe/ensieMoro KOMNoHeHTa,
KOTOpOe MOXeT 6biTb U3MEPEHO ra3oaHann3aTopoM, B 3TOM Cnyvae npaBunbHee roBOpPUTL O Nopore o6HapyXeHus.

2 Bbicokasi YyBCTBUTENBHOCTL MOAPasyMeBaeT, YTO ra3oaHannu3aTop MOXET U3MepsTb HU3Koe cofepxkaHue rasa
unu napa.

3.6.9 gmana3on nokasaHum (span): no PMI™ 29.

3.6.10 Bpems ycTaHOBNeHuUsi nokasaHui tx (time of response tX): UHTepBan BpeMeHU, U3Mepsemblii
nocrie Nporpesa razoaHanu3aTopa, Mexay MOMEHTOM CKauykoo6pa3HOro U3MEHeHUs1 KOHLEHTpaLUumn onpeae-
nAeMoro rasa (MHTerpanbHOW KOHLEHTPALMKN ANA TPAaCCOBbIX ra30aHanM3aTopoB B OTKPLITOM ONTUYECKOM Ka-
Harne) 1 MOMEHTOM, KOraa Nnoka3aHusl rasoaHanusartopa 6yayT AOCTUTHYTHI YCTAHOBREHHOW A0NM (X, BblpaXa-
€TCA B NPOLEHTax) OT YCTAHOBUBLUETOCH 3HAYEHUA.

MpuMeyaH e — Bpema ycTaHOBNEHUS NOKasaHWil He HOPMUPYETCSA ANA ra3oaHanmn3aTopoB 3MU30[U4ECKOT0
nencTausa.

3.6.11 HyneBo# ras (zero gas): PekomengoBaHHass NpoM3BoAUTENEM ra3oBasi CMECb, B KOTOPOW OT-
CYTCTBYIOT ropiovMe rasebl U rasbl, BIUSIOLUME HA NOKA3aHWUA, a TAKKe BELLECTBA, 3arpsa3HaIoLmMe AaTyuk ra-
30aHanM3aTopa 1 KOTopblii NpeHasHa4yeH AnNA NpoBeAEHUA rpagyMpOBKM HYNEBbIX MOKA3aHWW U HACTPOWKU
rasoaHanusaropa.

3.7 OcoGble TepMUHBI ANs TPACCOBLIX Fa30aHaNIN3aToOpoB

3.7.1 anb6eno (albedo): Xapakrepucruka oTpaxaTtenbHOW CMOCOOHOCTU NOBEPXHOCTU. OTHOLUEHUE
CBETOBOrO MOTOKA, PacCesiHHOro NnoBEpPXHOCTbIO BO BCEX HaMpasneHusX, K NOTOKY, nagatowemMy Ha 3Ty no-
BEPXHOCTb.

3.7.2 aBapuiHbIi curian 6nokupoeku (beam blocked signal): 3Byk0BOIi, CBETOBOM UK KakoW-nubo
[ApYroi BbIXOOAHOW CUrHan, CBMAETENbCTBYIOWMA O TOM, YTO ONTUYECKUI NYTb ONOKUPOBAH MK CUrHan Npu-
eMHMKa CNULIKOM cnab ansa HopmanbHOro PYHKLMOHMPOBAHUA razoaHanusaropa.

3.7.3 noBepouyHan rasosan kKioseta (gas calibration cell): F'epmMeTu4HbLIN KOHTEMHEP C ONTUYECKU
Npo3padYHbIMK OKHAMU, NMPEAHA3HAYEHHBIN ANA 3aNONHEHUS NOBEPOYHLIMU Fa30BbIMU CMECAMM.

3.7.4 wuTerpanbHas kOHUEHTpauua (integral concentration): CymmapHoe coaepxxaHue onpeaensiemo-
ro KOMNOHEHTA BAOMb ONTUYECKOTO NYTH.

MpuMmevaHusn
1 WHTerpanbHasa KOHLEHTpaUMA BbipaXaeTcs B €AUHULAX KOHUEHTpaLUK, YMHOXEHHON Ha paccTosHWe, Hanpumep,
HKIP-m Ans roptovmx rasos unu MAH M ANA TOKCUYHbIX ra30B.
2 (100 % HKIP)-(1 m) = 1 HKMP-m;
(100 % HKIP)-(1 M) = 1 HKMP-m.

3.7.5 Meteoponornyeckas ontuyeckaa aansHoctb (MOJLl) (meteorological optical range) (MOR):
LnuHa onTu4yeckoro nytu B atMocdepe, Npu NPOXOXKAEHUU KOTOPOW KONNMMUPOBAHHLIN CBETOBOW NOTOK NaMm-
Nbl HaKanNMBaHUSA C LBETOBOMK Temnepatypoi 2700 K ocnabnserca o 5 % ot cBoero nepBoHa4anbHOro 3Ha-
YyeHus.

3.7.6 oTKpbITBIA ONTUYECKUN KaHan (mpacca) (open path): MNMpoTskeHHas obnacTb NPOCTPAHCTBA,
npoxoaslan vyepes obnactb (Mnu Yactb obnactu) atmocdepbl, B KOTOPOW NPOBOAUTCA ONpeaeneHne uHTe-
rpanbHON KOHUEHTPaLMK U Yepes KOTOPYIO rasbl MOryT CBOOOAHO NnepemeLLarbes.

3.7.7 onTnuyeckas ocb (optical axis): CpeaHAs NUHUA ONTUYECKOTO MyTH.

MpumeyaHune—B cooteBerctBun ¢ FOCT 7427 onTudeckas ocb — 3T0 06LYas 0Cb BpalleHUs NOBEPXHOCTENR,
COCTaBNALWMX LIEHTPUPOBaHHYIO ONTUYECKYIO CUCTEMY.

3.7.8 onTuueckuit nyTtb (optical path): MyTb, KOTOPLIN ONTMUECKOE U3Ny4YeHne NPOXOAUT OT UCTOUHMKA
U3Ny4eHus 40 NpUeMHuKa.
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Il pnMmedaHne — l/Ianyqume MOXET NPOXOoAUTb Yepes OTKprTbIVI OMTUYECKNIA KaHan oAuH, ABa unu 6onee pas,
B 3@aBUCUMOCTU OT KOHCTPYKLMUU ONTUHECKOro 6roka.

3.7.9 npueMHuK (receiver): KOHCTPYKTMBHO 3aKOHYEHHOE YCTPOWCTBO, COAEPKALLEE MPUEMHUK ONTHYE-
CKOTO U3Iy4YeHus, a TaKxe Npu HeoOX0AUMOCTH CBA3AHHBIE C HUM ONTUYECKUE U SNEKTPUYECKNE KOMMOHEHTHI.

3.7.10 cBetoBO3Bpawarenb (retroreflector): YronkoBbiii OTpa)kaTenb, OAWHOYHLIA UM COCTOALLMNA
13 MHOXECTBA CEeKLMii, OTpaXkaloLMin NagaioLLee n3nyyeHme CTporo B HanpaBneHUn UCTOYHMKA.

3.7.11 npuemonepeaatyuk, TpaHcuBep (transceiver). KOHCTPYKTUBHO 3aKOHYEHHOE YCTPOWCTBO, CO-
Jepxallee OgHOBPEMEHHO MCTOYHUK M NPUEMHUK OMTMHECKOrO0 U3MyYEeHUsl, a Takke, Npu HeoOXoaAMMOCTH,
CBAI3aHHbIE C HUMU OMTUYECKME U BNEKTPUYECKNE KOMMOHEHTbI.

3.7.12 koaddpuumeHT nponyckaHus (transmittance): Jons ceeToBoro notoka, obpasytowero naparn-
NenbHbIA NYYOK, NOCHe NPOXOXAEHWA OnpeaeneHHOro ONTMYECKOro NyTu B atmocdepe.

3.7.13 nepeparuumk (transmitter): KOHCTPYKTMBHO 3aKOHYEHHOE YCTPOMCTBO, CoAepaLlee NCTOMHUK OMTK-
YECKOTro N3nydeHus, a Take, Npu HE0OX0ANMOCTU, CBA3AHHBIE C HUM OMTUYECKUE U SNEKTPUIECKUE KOMMOHEHTLI.

4 OcHoBHasa uHdopMmauua 0 CBONCTBaX, XapaKTepUCTUKax U BO3MOXHOCTU
onpepneneHusi ra3oB U NapoB

4.1 OnpegeneHue rasoB U NapoB

4.1.1 OGwwe nonoxeHus

B naHHOM pasgene onucaHbl pasnuyusa Mexay rasamu, KoTopble 0CTaloTcs B ra3006pasHOM COCTOSHUK
npu 0ObIYHbIX 3HAYEHUAX AaBMEHUS U TEMNEPATypbl OKpyXKatoLlel cpeabl, U napamu, KOTopble MOTYT Cylle-
CTBOBAaTb B >XMAKOM COCTOSIHUM NPU paccMaTpuBaemMblX 3Ha4EHUAX AABNEHNUS U TeMNepaTypsl.

SddekTnBHas pabora razoaHanu3aTopoB roproYMX ra3oB 3aBUCUT HE TONMbKO OT UX FOTOBHOCTM K pabo-
T€e, HO U OT NPaBUILHOIO UCMONb30BAHUSI UX MO HA3HAYEHUIO.

XapakTepuCTUKM rasoaHanu3aTopoB, UX FOTOBHOCTb K UCMOMb30BaHUIO, kKak U 3HaKOMCTBO MONb3oBaTens
C OrpaHMYeHUsIMU, CBA3aHHBLIMM KaK C NpUHLMNaM1 AeNCTBUSA JaTYUKOB, Tak U C 0COBEHHOCTSIMU KOHKPETHOIA
KOHCTPYKLUMK, He MOTyT camu no cebe AaTb rapaHTuio, YTO UCMOSIb30BaHME ra30aHanu3aTopoB AOMMKHbIM 00-
pa3oM 3aLUMTUT TEXHUYECKMIA NepcoHar, paboune 30HbI UNM MecTa, B KOTOPbIX BO3MOXXHO NMPUCYTCTBUE FOpIO-
YKX ra3oB MNK NApPOB. YPOBEHb AOCTUTHYTON 6E30MaCHOCTU TaKKeE 3aBMCUT OT CAMOI0 NOJIb30BaTENS, KOTOPbIN
[OMmKeH 06nagaTb OCHOBHbIMM 3HAHUSIMU O CBOMCTBAX ra3a M napa u CBSA3aHHbIX C HUMU SIBNEHUSIX.

3TU 3HAHMS NO3BONAT NOMb30BATENIO ONPEAENIUTD, KaKWE ra3bl TSXKENee UNW nerye Bosayxa, Koraa napbl
TSDKENEEe BO3AyXa UMK UMEIOT TY XK NMOTHOCTb U, CNEeA0BAaTENbHO, Kak MOryT 06pa3oBaTbCA UX CKOMMEHUS.
Ecnn “3BeCTHbI HanpaBneHne u CKOPOCTb ABUXEHUSI BO3AYXa, MOXHO paccuuTaTh, kak OyaeT npoucxoanTb
pacnpocTpaHeHne B3pbIBOONACHONW CMECH. Takke MOTYT CyLLIEeCTBOBaTb NPUYMHBLI (PUBMYECKOrO UMK XUMUYe-
CKOrO Xapakrepa, HaknaabiBalLue OrpaHMYeHUst Ha UCNOMb30BaHNe ra30aHann3aTopoB B KOHKPETHOM Crly-
yae, HanpuMep, 0COBEHHOCTU rPagyupOBKY.

CnezyeTt NpUHUMATL BO BHUMAaHWE HE TOMNbKO T€ rasbl U napsl, NPUCYTCTBME KOTOPbIX HEOBX0AUMO Onpe-
JenuTb, HO U Te, KOTOpble ONpefensTb He TPeByeTCs, HO OHU TaKKe MOTYT NPUCYTCTBOBATbL B atMocdepe.

Crieayert TaKKke NPUHUMAaTL BO BHUMAaHWE BO3AENCTBUE BNAXHOCTU U KonebGaHuii Temneparypbl, 0COBEeHHO
KOrZia MCMOrnb3yT NPOBOOTOOPHLIE NIMHUK U, YTO Bonee BaXkHO, €CIM NPUCYTCTBYIOT UHbIE Mapbl, KPOME NapoB
BOAbI.

HesHauuTenbHble M3MEHEHUS YCIIOBUI OKpYXKaloLLei Cpefbl, TakMe Kak MOBbILLEHUE UNWM NOHUXKEHUe
Temnepartypbl, B 60MbLUMHCTBE CIly4aeB He y4YuTbiBAEMbIE, MOTYT CUIIbHO MOBNUATL HA pe3ynbTar onpeaene-
HWS, B YACTHOCTU, NPU HaNMU4UK XXULKOCTEN, BbIAENSIOLLMX Napbl, KOTOPblE MOMYT KOHZEHCUPOBATLCA B BUAE
TyMaHa CHapy>u 1 BHYTPU rasoaHanutuyeckoro obopygosaHusi.

MNpeHebpexeHne aTuMmn CBONCTBaMK ra30B U NapoB Ha NMboM aTane BbiIbopa, yCTaHOBKK, BBOAA B 9KC-
nnyarauuto, 06yyeHus, paboTbl M nepuoan4eckoro obcnyxmeaHusa noboro, camoro NPOCTOro razoaHanu3aTo-
pa MOXET MPUBECTYN K Bblgaye OLIMOOYHbIX NOKa3aHuii. Takue nokasaHusi MOryT Bbl3BaTb, C OHOW CTOPOHbI,
noxxHoe cpabaTblBaHUE CUrHanNMU3auuu Unu HenpaeuibHOE AENCTBUE, U C APYFOW — OTCYTCTBUE CUrHanu3a-
UumM U HeoBXOAUMBIX BbIXOAHBLIX CUrHanoB. MogoGHbIe akTopbl MOTYT NPUBECTU K BO3HUKHOBEHUIO pUcCKa
OIS XKM3HN U COBCTBEHHOCTH.

HekoTopble radsl Unu napel MOTYT BbI3BaTb KOPPO3WIO UMW APYrue NOBPEXAEHUSA ONPEAEneHHbIX Bu-
[OB aTYMKOB. Y HEKOTOPbLIX AATYMKOB OFPAHUYEH CPOK CnyxObl. CO BPEMEHEM Yy HUX MOXET U3MEHUTLCH
YYBCTBUTENMbLHOCTb. OTO OTHOCUTCA K HEKOTOPbLIM TUMaM AaTYUKOB TOKCUYHBIX Fa30B W KUCNOPOAA, a Takke
BEPHO ANSA AaTYUKOB rOPIOYMX ra3oB. OTO OCHOBHASA NPUYMHA, MO KOTOPO HEOOXOAUMO YacTO NPOBEPSATb YyB-
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CTBUTENBHOCTb Aartyuka. OBbIMHO NPOBEPKY OCYLLECTBMAIOT C NOMOLLLIO NMOBEPOYHOI rasoBov CMecu, noga-
BaeMOI1 yCTaHOBMEHHbIM cnocoGomM. ObopyaoBaHue ANs NPoOBedeHUst NPOBEPKU/rpaayupoBKK, Nogxoasilee
AN 0AHOrO TUMA CUrHaNW3aTopPOB, MOXET HE NOAXOAUTbL ANA APYIOro TUMa, NoSTOMY, kKak npasuno, Tpebyercs
cneumanbHoe obyyeHue nepcoHana.

4.1.2 MpaBuna 6e30NacHOCTM NpU ONpefeneHun COAEMKAHMA FOPIOYMX ra3oB B MecTax NMPUCYTCTBUSA
TEXHUYECKOTro NnepcoHana

Mpu Bx0AE B MOTEHUMANbHO OMACHYK 30HY HEOOXOAMMO 4YacTO MPOBEPSTb MOKa3aHuA rasoaHanu3a-
Topa. MNoTeHuManbHO OMacHasA 30Ha MOXET Y& COAEpPXKaTb B3PbIBOOMNACHbIE radbl UM ObiTb HENPUTOAHOW
ANs AblXaHus, B TAKUX CIy4asax nepcoHany notpedyeTcsa COOTBETCTBYIOLLEE NpeaynpexaeHune.

[a3oaHanusaTop BbIAAET NOKa3aHMA TOMLKO AN TOr0 MECTA, rAe OH YCTaHOBMEH, UMK ANA TOYKU B HaYa-
ne npo6ooTOOPHON NMMHMK, eCnK TakoBas UCNONb3YETCA. BapeiBoONacHan cpeaa MoxeT 06pasoBaTbeCs B He-
CKOJIbKMX METpax OT TOYkM oTOopa npolbl. CnegosarensHO, HEOBX0AUMO NPOBECTU HECKOSNbKO W3MEepeHUM
CO BCEX CTOPOH paboyeii 30HbI, YTOOb! YAOCTOBEPUTLCSH, YTO B HEW OTCYTCTBYIOT CKONMEHUSA B3PbIBOONACHOTO
rasa unu napa.

Ecnu npegnonaraercs, 4To NPUCYTCTBYIOT FOPIOYME Napbl, TO cneayet nposectn oTéop npobbl Ha pac-
CcTosiHUM 1 CM unu 2 cM oT nona. Takue AeWCTBUA MOTYT 0GHAPYXUTb, HAaNpUMep, HeOONbLLYIO YTEYKY Xua-
KOCTW Ha paHHEeM gTane ee BO3HUKHOBEHUSA. B TakoM cnyvyae Heo6xoaumo npoBeputb BCe bGnuxkaiiume K uc-
TOYHUKY YTEYKM yrnyoneHus.

Moka3aHusa razoaHanu3aTopa AeiCTBUTENbHLI TONbLKO HA TOT MOMEHT, KOrAa OHU cuuTbiBatoTcA. OBCTOSA-
TenbCTBa MEHAIOTCA. PEKOMEHAYETCS NEPUOAUYECKN NOBTOPATL U3MEPEHUsI, 0COOEHHO ecnu npeanonaraeTcs
npucyTcTBue napos (CM. 4.3.2) U NOBLILLIAETCA Temneparypa.

Ecnu B paboyei 30He MOXET NPUCYTCTBOBATb LUMPOKWI CNEKTP ra3oB U NApoB, TO C yH4ETOM Pa3HON vyB-
CTBUTENbHOCTM razoaHann3aropa K KOMNOHEHTaM rasoBOiN CMECU HeoBX0aUMO YCTAHOBUTb HU3KOE 3HAYEeHue
nopora aBapunHoON curHanusawmu.

Ecnu cywectByeT BEPOATHOCTb NPUCYTCTBUS BELLECTB, OTPABMAOLUMX AATYMK (HANpUMEpP, CUITMKOHOB,
3TUNMPOBAHHOIO B6EH3MHA, KUCNOT U T.A4.), HE0OX0AUMO Yalle NPOBOAUTL NPOBEPKY YYBCTBUTENBHOCTU ra3o-
aHanMu3aTopoB G TEPMOKATaANUTUYECKUMM UMK NONYNPOBOAHUKOBLIMU AATYMKAMMU.

KoHTponupys cpeay Ha Hanu4ue ropiovnx ra3oB U NApoB, CNeAyeT Takke yYUTbIBaTh TOT (PAKT, YTO MHO-
rMe U3 HMX, B TOM YKUCIE BCE Napbl (3a UCKMIOHEHUEM NApOB BOAbI), TOKCUYHBLI. MoryT notpefoBarbcs Kak f0-
NOSIHUTENbHbIE AATUYMKKU HA TakWe rasbl U Napbl, TAK U AOMOMHUTENbLHLIE MEPbl NPEAOCTOPOXHOCTH.

Ecnu B cocTae ra3oaHanu3aTopoB ropiounx ra3oB BXOAST TAKKE BbICOKOMYBCTBUTENbHBIE AATYMKN HA OT-
JernbHble TOKCUYHbIE rasbl, TO TakMe AaT4uKkM MOTYT 0OHapYXXMBaTb TONLKO 3TW KOHKPETHbIe rasbl. Kak npasu-
no, OHW He cnocobHbI 0OHAPY>XUTb NPUCYTCTBUE B aTMocdepe Kakux-nubo apyrux BpeaHbIX BELLECTB.

KoHTponb HegocTaTka KMcrnopojaa TECHO CBS3aH C U3MEPEHUEM ropioux ra3os. MNoapobHee aro GyaeT
obcyxaarbea B n. (4.4.1—4.4.3). Yacro ata cbyHkuus nobasnseTcs B razoaHanm3aropbl. CyLecTByeT MHOXe-
CTBO BO3MOXHbIX NPUYMH BO3HUKHOBEHUS HEQOCTATKa KMCNOpoAa. B HEKOTOPLIX Cry4asx 4YaCTUYHON NPUYn-
HOI AeduunTa KMCnopoaa ABnsAeTcs NPMCYTCTBME B aHANU3MPYEMON cpeae TOKCUYHOrO BELWEeCTBa, YTO Camo
no cebe npeacraBnsieT 3HAYUTENbHYIO ONAcHOCTb. B aToM cnyvae Takke Heo6xoauMo UCNONb30BaTh A0NON-
HUTENbHBIE AATYMKU U MPUHUMATb JOMOINHUTENbHLIE MEPbl NPEAOCTOPOXKHOCTH.

CnepoBaTtenbHO, KOraa peyb UAeT 0 paboTe BO B3PbIBOOMNACHON 30HE, PEKOMEHAYETCA CneyuuantHo Npo-
BEPATb MNOTEHUMANbHYI TOKCUYHOCTL CPeabl B MPUCYTCTBUM NULIA, OTBETCTBEHHOTO 3a 6€30nacHOCTb NpoBe-
AeHus paboT, cneuuanucta no oxpaHe Tpyaa unu Apyroro nuua ¢ nogobHeIMKU NONHOMOYUAMM.

MpumeyaHune—B pasHbiX cTpaHax NPUHATEI pasHble 3HAYEHWS, ONpeAensiowne MakcuManbHble AonyCcTu-
Mbl€ YPOBHM MPUCYTCTBUSA BPeAHbLIX BeLLecTB. Bonee nogpobHyto MHGopMaL Mo MOXHO NOMy4YnTb B aMePUKaHCKUX Nepey-
HAx «USA's ACGIN book of TLV’s (Threshold Limiting Values)» n «BEls», rae npuBegeHsl 3HadveHus MNAOK (npegensHo
[OMyCTUMasn KOHLEHTPaLMs BpeAHbIX BELECTB B Bo3ayxe paboueil 30HbI), unu obpatuTbes 3a Hel B EBponeickyto Ko-
MMUCCUIO MO BONPOCY OMacHbIX AN XU3HU XUMUYECKUX COeAUHEHUIA B NPOMBILLNEHHOR 30He, KoTopas nyBrnukyeT cnucok
pekomeHgoBaHHbIx MNOK. O6e opraHusaLumu exerogHo 06HOBNSIOT AaHHbIE NepeydHun. B Apyrux cTpaHax oBbl4HO Mcnonb-
3YI0T 0AHY 13 3TuX 6a3 AaHHbIX Kak OCHOBaHWe AMNSA BbiNycka COBCTBEHHBIX HaLMOHanbHbIX JOKYMEHTOB, KOTOpLIE Takke
MOXHO Ucronb3oBaTh B pabote. Ha meppumopuu Pocculickoli ®edepayuu delicmeyem TOCT 12.1.005, ycmaHae-
nuearowull obujue caHumapHo-auaueHuUYyeckue mpe6oeaHus K NoKalamesiAM MUKpoKknumama u donycmumomy
codepaHuo epedHbix seujecme e 803dyxe paboyell 30HbI.

4.2 HekoTopblie o6wue CBOMCTBA ra3oB U NapoB

Bce rasbl 1 napbl NOMHOCTLIO CMELUMBAIOTCA MexXay coB0ii ¢ NOMOLLLIO ANAY3NUM UMK NPU NepeMeLLIn-
BaHuK. CMeLLaBLIMCh, OHM Bonblue He pasgenstotTc. OfHAKO HEKOTOPbLIE ra3bl M Mapbl NPU CMELUEHUU MOTyT
BCTYNaTb Mexay cob0i B XMMUYECKYIO peakLmio.
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Ecnu cogepxaHue Kakoro-to rasa unu napa yBenuiuBaeTcs B OAHOM MeCTe, TO 3TO OOBLSICHSIETCA TEM,
YTO AAHHOE BELUEeCTBO NMpOoAOIKAeT OTKyAa-TO NOCTyNnaTb, a HE ABNSAETCA CneacTBMeM TOro, YTO Apyroe Be-
LLIECTBO OCaXKaaeTcs.

Kak TonbKO Mpon3oLuno CMeLLEHWe ra3oB U NapoB, OHU OCTAKOTCA HE pPasAeneHHbIMU, €CNU TONbKO OAUH
13 KOMNOHEHTOB CMECU HE yAansaeTCsl XMMUYECKUM NYTEM UM HE NOTNOLWAETCA, HanpUmep, YroNbHbIM Unb-
Tpom. B cnyyae ¢ napamu XuWaKoCTen yaaneHue napa u3 CMecu MOXET NPOU3ONTU TakxKe Npu ero KoHAeHca-
U1K BCneacTBUE NOBLILLEHWA AABNEHUA U (MNN) CHKEHUA TeMNepaTypbl.

MNOTHOCTb YKUCTBIX FA30B M MapoB NPONOPLUMOHanbHa UX MOneKynsapHon macce. lNpu cMeweHnn rasos
M NapoB He NPOMCXOAUT U3MeHeHMa ux obbema. CnegoBaTenbHO, NAIOTHOCTL CMECEN Fa3oB U NapPOB MOXET
ObITb NPOCTO BbiBEAEHA U3 0GbEMHBLIX 0NEN U MONEKYNAPHBIX MAacC UX KOMNOHEHTOB. ECnu UMeloTcsA aaHHbIe
00 OTHOCUTENbLHOI NMOTHOCTU KOMMOHEHTOB, TO OTHOCUTESIbHASA NIOTHOCTL CMECU MOXET ObiTb paccyuTaHa
Ha OCHOBaHUM 0OBEMHbIX AOSIEN U OTHOCUTENBHBIX NSTIOTHOCTEN KOMMNOHEHTOB.

Bo3ayx MMeeT OTHOCUTENbHYIO MONEKYASPHYIO Maccy, NPUBNU3UTENLHO PaBHYIO 29, COOTBETCTBYIOLLYIO
OTHOCUTENbLHOI NIIOTHOCTU, paBHO 1. HanpuMmep, rasbl ¢ MONEKYNAPHbIMU MaccaMn MeHbLe 29 ByayT UMeTb
OTHOCUTENbHYIO NSIOTHOCTL MeHbLUe 1 u ByayT nerde Bo3ayxa.

B kayecTBEe npuMepa MOXHO MPUBECTM cneayiowmn cny4van. Metad ¢ MONEKYNSAPHON Maccon paBHOW
16 Byaet nerde Bo3ayxa, a YINeKUCbIi ras ¢ MONEKYNAPHOW Maccol paBHON 44 — Tskenee Bo3ayxa. Cmech
3TUX ABYX razoB 06pasyloLlascs, HanpuMep, Ha MecTe CBasiku OTXOA0B UMW ras, CoaepXXaLnincs B LUAXTHON
nopoae u CoCToALWMMn u3 npumepHo 53 ob6beMHol gonu % metana u 47 06beMHON 40NN % YrNekMcnoro rasa
OyaeT UMETb TaKYHo e NAOTHOCTL, Kak U NNOTHOCTL BO3ayXa.

CmMecu 4ncToro Bo3gyxa C YMCTbIMMU razamu UAW ra3oBbIMM CMECAMM, KOTOpble nerde Bo3ayxa, oyayr
Takxke nerde Bo3gyxa, HO pasHuULa B OTHOCUTENbLHOW NAIOTHOCTU ByaeT MeHbLUe, YeM ANSA YUCTLIX ra3oB U na-
poB. Cmecu ByayT CTPEMUTLCA NOAHATLCA BBEPX A0 T€X NOP, NOKA HE CTAHYT HACTONbLKO pa3baBneHbl YNCTbIM
BO34YyXOM, YTO pa3HuLia B OTHOCUTESNbHOW NAOTHOCTM OKAXETCA HE3HAYMTESNbHON.

CmMecu 4YucToro Bo3gyxa C YMCTBIMM rasaMu UM napamu, KOTopble Tshkenee Bo3ayxa, OyayT Takke Ta-
Kenee BO3ayxa, HO pasHuua B OTHOCUMTENbHOW NAOTHOCTU OyAeT MEeHbLUe, YeM ArNs YUCTbIX ra3oB U Napos.
OHu ByayT CTPEMUTLCA NEPEMECTUTHLCS B MECTA, PACNONOXEHHbIE HUXKE YPOBHSA 3eMnu (Hanpumep, Konoaubl,
SIMbl, BNaAgmWHbl), 40 TEX NOP, NoKa HE CTaHYT HAaCTONbKO pastaBsieHbl YNCTbIM BO3AYXOM, YTO pasHUUa B OT-
HOCUTENbHOW MOTHOCTU OKAXXETCS HE3HAYUTENbHOMN.

Ecnun nCTOYMHUK yTEeYKM 1 BO3OYX BOKPYF HEMO 3HAYUTENbLHO TeNMee OKpY>KaloLero Bo3ayxa, sbiaensemas
CMeCb MOXET CHayana nogHUMarthbCsl, AaXke ecnm ee OTHOCUTENbHas MAOTHOCTL Bhiwe 1. JKkCnepumMeHTanb-
HbIM NYTEM YCTAHOBMEHO, YTO NOBbILIEHNEe Temneparypbl HA 30 K ymMeHbLIAeT OTHOCUTENbHYIO NNOTHOCTb
Ha 10 %. BepHa 1 obpatHas 3aBUCUMOCTb, KOrga Temneparypa UCTOHHMKA YTEYKU MEHbLUE, YeM Temneparypa
OKPY>KatoLLEero Bo3ayxa.

BcneacTteue pasHuLbl TEMMEPATyp B 30HE YTEYKU U BNUSIHUSI €CTECTBEHHON TYPOYNEHTHOCTHU rasbl U ra-
30Bble CMECH C OTHOCUTENBLHON NMOTHOCTLIO B AnanasoHe ot 0,8 10 1,2 BeayT cebs Kak rasbl, paBHble NO NAOT-
HOCTU BO34YyXy, U, CNeaoBaTesnbHO, CMOCOOHbLI pacnpOCTPaHATLCA BO BCEX HAMPABAEHUSIX.

Bce ropioumne rasbl M napbl obnagalT Takummu xapakrepucrukamm, kak HKMP n BKMP. 3t npeae-
nbl YCTaHABMMBAKOTCH ONbITHBIM MyTeM, AaHHble 00 9TUX npegenax Anst MHOTMX BELWECTB MOXHO HanuTu
B IEC 60079-20. 3T1 AaHHbIE He MOryT ObITb NpeackasaHbl C OnpeaeneHHOoN TOHYHOCTLIO.

Bce napbl, 3a uCKNoYeHeM napoB BOAbI, B TON UMK MHOW CTENEHU SBNSIOTCA TOKCUYHBIMU. BCe ropiovune
napbl TOKCUYHbI NPU COAEPXKaAHUM UX B BO3AyXxe HKe 25 % HKIP, MHOrMe TOKCUYHbI NpU coaepXaHnn MeHee
1 % HKIP. B ntobom cny4vae rasbl (KpOMe BO3ayxa Ui KUCopoaa) SABASAITCA yayLaowmmm (1. e. ux Bosaei-
CTBME HA TEXHUYECKMIN NEepPCOHAI BbI3BAHO TOSbKO TEM, YTO OHM YMEHbLLUAIOT COAEPXKAHUE KUCMOpoaa B BO3-
ayxe). TOKCUYHOCTb APYrMX ra3oB MOXET BapbUPOBATLCS OT CPEAHEN A0 BbICOKON.

Mpu onpeaeneHn KOHKPETHLIX ra3oB MM NapoB HEOOXOAMMO MMETb NPEeACTaBNEeHUEe O TOKCUYHOCTU
APYrMx ra3oB Unu napos, KOTOPbIE MOTYT NPUCYTCTBOBATb, HO HE MOTYT ObiTb ONPEeAEnNeHbI.

4.3 OTnuuuTenbHbIe OCOGEHHOCTHU onpenesieHus ra3oB M Napos

Hwxe npuBeaeHbl OCHOBHbLIE OTNNYNA MEXAY OnpefernieHneM ra3os U napos.

4.3.1 OnpeaeneHne rasos

4.3.1.1 OBLme NonoXeHua

BelwiecrBa, coxpaHsitoLume razoo06pa3Hoe COCTOSIHUE MPU 3HAYEHUSIX TEMNEepPaTypbl U AaBMNEHUSA, NPU KO-
TOPbIX OHW MOTYT ObITb OBHAPYXXEHLI, CTPOrO NOAYMHAOTCSA ra30BbIM 3aKOHaM U BedyT cebs npefckasyemMo.
B Takux cnyyasix, kak npaBuno, 4OCTaToOMHO NPOBECTU NPOCTON MHCTPYKTaX NEPCOHana.

Ma3bl MOryT ObITb YACTLIMU MMM OOPA30BbIBATL ra30Bble CMECU MpPW YCMOBUM, YTO OHU HE BCTYMaloT
B XUMWUYECKYIO peakumio. M3aMeHeHua TemnepaTypbl unu AaBneHws HE BMUAIOT HA COCTaB ra3oBoW CMecH, co-
CTOSILLEN U3 ra3oB, He BCTYNAOLLUMX Mexay COBOoM B XUMUYECKYIO peakuuio.
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4.3.1.2 MpagympoBka. ObLMe NONOXKEHMUS1.

KoMmnnekTbl Ans nepuoauveckon rpagyupoBKM M NpoBepku paboTocnocoBHOCTU ra3oaHanu3aTopos,
nNpeaHasHaYeHHbIX ANst KOHTPONA B OHON TOYKE, MOPTaTUBHLIX N NEePeABUKHbIX ra30aHaNU3aTopoB COCTOAT,
Kak Nnpasuno, U3 nepeHoOCHoro 6annoHa ¢ NOBEPOYHON CMECHIO NOA AABMEHMEM, CPEACTBA PerynupoBaHus
pacxopa n agantepa Ansi NoAavv NoBEPOYHON CMECU Ha rasoaHanusartop. [nsa rasoaHanuTM4eckux CUCTEM,
MCMOMNb3YIOLLMX MHOTOTOUYEUHYIO CUCTEMY OoTOOopa nNpobbl, 6annoHbl ¢ NOBEPOYHON CMECHID MOTYT pacnona-
raTbCsl B HENOCPEACTBEHHOI GnM30CTU OT razoaHanuaaropoB. B nocnegHeMm cnyvae, ans o6ecneveHus aBTo-
MaTU4eCKOW rpagyupoBku 6annoHbl MOryT 6bITb NPpUCoeAUHEHbI K cucTeme oT6opa Npodbl.

CyLiecTByeT BO3MOXHOCTb W3FOTOBIIEHUS U XPAHEHUSI NMOBEPOYHLIX CMECEN, a TaKKe KOHTPOSbHbIX
ra3oBbiX cmeceit B G6annoHax noj AaBreHUEM, MOMHOCTbIO OTBEYaloWMX TpeboBaHUAM ra3oBOro aHanuaa.
MHorme cmecu MoryT 6biTb MPUrOTOBNEHBI C MPUMEHEHNEM CYXOTO UM CUHTETMHYECKOTO BO3AyXa B Ka4yecTBe
ra3a-HanofHUTENS, YTO BAXHO AN TEPMOXUMUYECKUX U APYTMX AATYMKOB, ANSt HOPMANbHOTO PYHKLIMOHMPO-
BaHUA KOTOPbIX Tpebyerca Bo3ayx. CyLUeCTBYIOT OrpaHMyYeHusl, HaknaabiBaemole TpebosaHuaMu Gesonac-
HOCTM, Ha BO3MOXHOCTb U3rOTOBIIEHUS rA30BbIX CMECEI B BO3AyXE C COAEPXaHUeM roproqero rasa 6onbLuem,
yem 50 % HKIMP.

[Ins ra3oBbIX CMECeN, CoAepXKaLLMX arpeCCUBHbBIE rasbl, CPOK XPAHEHUS YBENUYMBAETCS, €CNU OHU NPU-
roTOBMeEHbI HA OCHOBE CreuuanbHO OCYLLEHHOrO a30Ta, B 00LleM criydyae ato oOblvHasA npakTuka ansi nogot-
HOro poaa ra3oBbIX cmeceﬁ, €CInu OHa coeMecTuMa ¢ NpUHUMNOM U3mMepeHua 4ar4ukoB.

[Onsa nposepku paboToCNOCOOHOCTU TPACCOBbLIX ra30aHanu3aropoB HeoOXOAUMO B ONTUYECKUIA MYTb
NOMeCTUTb NOBEPOYHYIO ra3oBylO KIOBETY. Ha npakTuke coaepxaHue roprovero rasa B NOBEPOYHON ra3oBoW
kioBeTe npesbiwaer 100 % HKIP (cm. 4.5), ogHako noBepOYHbIE rasoBble CMECcH AN MHMpPaKpacHbIX ra3o-
aHanu3aTopoB MOTYT ObITb U3rOTOBIIEHBLI HA OCHOBE a30Ta, a HE BO3[yXa, UTO 00ecne4mBaeT nx B3pbiBob6e30-
NacHOCTb.

B cny4yasix, koraa Heobxoaumo 06HapyuTb 6onbLUe 0AHOTO ropIOYEro ra3a, 0bbIMHO UCNONbL3YIOT eAUH-
CTBEHHbI MOBEPOYHbIN ra3 U JaHHbIE MO OTHOCUTENbLHON YYBCTBUTENbHOCTU razoaHanuaaropa kK onpeaense-
MbIM KOMMIOHEeHTaM. Bonee noapobHasn nHdopmauusa cogepxutcsa B 4.3.2.2.

4.3.1.3 PacnpocTtpaHeHue ropiovmx rasos u ot6op npobGbl

[a3bl MOTyT UMETb NMOTHOCTbL MEHbLUE NANOTHOCTU BO3AyXa, HAaNpUMep BOAOPOA M MeTaH. HekoTopble
00naaatoT NpakTMYecKn TakoM e MAOTHOCTLIO, Kak BO3AyX, HanpuMmep, OKCUA yrnepoaa, cepoBOAOpOa, Cu-
HUNBHasA KUCMOTa, 3TaH, 3TUMEH U aueTuneH. HakoHew, ux NrOTHOCTb MOXET ObiTk OONbLLE NMIOTHOCTU BO3-
Ayxa, Hanpumep, y xnopa, Auokcuaa yrnepoga, AUOKCUAA Cepbl, CKWKEHHOTo HedTAHOro rasa, nponasa,
nponuneHa u 6ytaHa.

Mpuctynas k ot6opy npo6Gbl, HEOGXOAMMO MPOBECTU HECKOSIbKO M3MEPEHUI B KOHTPONUPYEMOW 30HE,
NPUHUMAsA BO BHUMAHUE OTHOCUTENbHYIO MIOTHOCTL ra30B. OTO TAKKE MOXKET NOMOYb OOHAPY>XUTb UCTOYHUK
YTEYKN.

4.3.1.4 TOKCMYHOCTb rasos

HekoTopble roptoune rasol, 0cCOGEHHO aMMuak, CepoBOAOPOA, CUHMUIMbHAS KMCMOTA, OKCUA yrrepoaa,
MEeTUMaMuH 1 hopmanbaerns SBnstOTCS BbICOKOTOKCUYHBIMK NPU UX O4E€Hb HU3KOM COAepXaHuu B BO3Ay-
Xe, KOTOpoe He ONnpefensieTcsi razoaHanm3artopamy ropioumux rasoB, HECMOTPS Ha TO YTO OHWM NPUBEAEHDI
B IEC 60079-20 1 camMu 9TW rasbl MOryT ObiTb OBHAPYXEHbl TEMU XK€ raszoaHanusaropamu npu ycrnosum,
yTO UX codepxaHue conoctaBumo ¢ HKIMP. Ecnu eCcTb BEPOATHOCTL NPUCYTCTBUS TAKUX ra3os, TO A4S nx 06-
Hapy>xeHWsA noTpebytoTca n3buparesibHble 4aTYMKU HA KOHKPETHbIE TOKCUYHbIE rasbl U, BOSMOXHO, LOMNONHU-
TernbHbIe MEPLI MPEAOCTOPOXKHOCTU, ECNN B AAHHOIN 30HE NPUCYTCTBYET NepcoHarn.

Heo6x0aMMO NPUHATL BO BHUMAHUE, YTO HEKOTOPbIE HEroptoYMe rasbl TaKke o6nagatoT BbICOKOW TOK-
CMYHOCTbIO, Hanpumep, Xrnop, AUOKCHZ cepbl, OKCUA asoTa U auokeus asota. Ecnm ecTb BEPOATHOCTL NPUCYT-
CTBMSI TAKUX rasoB, TO AJA UX 0OHapyXeHUA Takke noTpebyoTca nabuparenbHble 4aT4YMKU TOKCUYHBIX ra3oB
1, BO3MOXHO, AOMOMHUTENbHLIE MEPbI NPEA0CTOPOXHOCTH.

[Opyrue roptoyne rasbl, HanpuMep, NPonaH, LMKNonponaH, 6ytaH 1 CxuXeHHbIN HePTAHON ras obnapaior
cpeaHen TOKCUYHOCTLIO NN HAPKOTUYECKUM AEWCTBUEM NPKU COAEpKaHUN B Bo3ayxe, meHblueM HKIMP. Takue
Heroptodme rasbl Kak AMOKCUA yrnepoaa U 3aKuCb a3oTa, TOKCUYHbI NPU KOHLEHTPpaUMUAX, KOTOPble HEe MOryT
NPUBECTU K 3HAYUTENbHOMY Aeuuuty kncnopoga (cm. 4.4.4).

4.3.1.5 BnusHue napos BOAbI

XoTa B 4aHHOM pasgene paccmMaTpUBaEeTCA ONpeaeneHne TONbKO roploYnx ra3oB, 06bIYHO HEBO3MOMXK-
HO UrHOPWUPOBaTL NPUCYTCTBME NapoB BoAbl. OHM MOTYT co3aaBaTh NPoOGnemMbl, HANPUMEP, Koraa OXna-
JAEHHbIN razoaHanusartop 6bICTpo NnepemeLLaeTcsl B TENNYIO U BNaXHy0 aTmocdepy. Takas cutyauus ckna-
AblBaeTCA, Koraa rasoaHanusarop u3 npoxnagHoro Mecta NnepeHoCAT B HOpMarnbHbIE YCMOBUSA UMK KOraa
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OH U3 MOMELLEHNS C KOHAWLMOHUPOBAHHLIM BO3AYXOM MOMAAaeT BO BRAXHYIO TPONMMYECKYIO UNKU CyOoTpo-
nuyeckyo atmocdepy. Boga MoxeT KOHAEHCMPOBATLCA BHYTPU AaTyMKa UIM Ha ero NoBepxHOCTU, Bbi3bl-
Basi BPEMEHHYIO NOTEPIO YYBCTBUTENBHOCTM UIM KaKylo-NnMOO MHYI0O HEUCNPABHOCTb, NMOKa rasoaHanu3arop
He HarpeeTcs U Boga CHOBa He ucnaputcs. OCOBEHHO 3TO XapaKTEPHO ANs ANEeKTPOXUMUYECKUX AATYNKOB:
O4YeHb ObICTPOE yMEHbLUEHUE NOKa3aHWA AaTymKa KUCNopoaa MOXKET MPOM30MTU OT HOPMArbHOIO 3HAYEHUs
ob6bvemHon gonu 20,8 % nnu 20,9 % 8o 16 % u HUXKe TONbKO U3-3a 06pa3oBaHUA NIEHKU BOAbI, CKOHAEH-
CUPOBABLLENCA HA XONOAHON MembOpaHe aartyuka. B Takom cnyyae 4yBCTBMTENbLHOCTL AATYMKA MEANEHHO
BOCCTAHOBUTCS TOMbKO Yepe3 HeCKONbKO MUHYT, MOCHE TOro Kak OH HarpeeTcs A0 TeMMepaTypbl OKpyXxato-
Len cpeabl, a Bnara ncnapurcs.

Mapbl BOALI TAKKE MOTYT NOCAY>XUTb MPUHMHON U3MEHEHUS1 NOKA3aHUI ra30aHanM3aTopoB, UCNONb3YI0-
LMX OTAENbHbIE METOAbI ONpPEeAeneHuns, NPUBEAEHHbIe HbKe (CM. pasaen 5 u npunoxexHue A).

4.3.2 OnpegeneHune napos ropounX XXMAKOCTEN

4.3.2.1 O6Lwme nonoxeHus

CBOICTBa NapoB ONUCbIBAOTCA Gonee CrnoXHbIMU 3aBUCMMOCTAMM, YEM CBOMCTBA ra3oB. lNapbl 06pa3y-
IOT BELLECTBA, B KOTOPbIX XXUAKOE U TBEPA0E COCTOSIHUE MOXKET HAXOAUTLCS B PABHOBECUM C ra3000pa3HbIM
COCTOSTHUEM MPU HOPMATbHbIX MW HE3HAYUTENBHO OTAMYAIOLLUMXCS OT HOPMAarbHbIX 3HAYEHUAX TEMMNEePaTyphbl
n gaenexus. MNapbl BeayT ceba nHaye, HexXxenu rasbl, 1 OHUM MOTYT Bbi3BaTh OonbLie npobnem. Koraa B pabouei
30HE BEPOSITHO MPUCYTCTBME NApOB, HEOOXOAUMO AOMOMHUTENLHO 03HAKOMUTbL NEPCOHAN C MX CBONCTBAMMU.

CKOPOCTb MCMapeHNUs XMAKOCTU BO3pacTaeT ¢ yBenuyeHnem temneparypbl. O6bemHas aons napa, Ko-
TOpasi MOXeT 00pa3oBaThCA B 3aMKHYTOM OObeMe (HaCbILLEHHbIM nap), Takke BO3pacTaeT C yBENMYEHUEM
TeMneparypbl. O6beMHas gonsa 06pa3yioLerocs napa 3aBucuT OT TeMNepaTypbl U AABNEHUS U HUKAK HE CBS-
3aHa C KONMYEeCTBOM XMAKOCTU, ocTaloLencs B 06beme. MakcumanbHast 00bemMHas Aons napa Takke He 3a-
BUCUT OT MPUCYTCTBUA NOOOro Apyroro ra3a B BO3ayxe, eCrim OH 00nazaet ToM e TeMnepaTypon U AaBrneHu-
€M U He pacCTBOPSIETCA B XUAKOCTHU.

MakcumansHoe 3HauyeHue 06 bLEeMHON A0NKU napa, KOTOPY MOXHO AOCTUIHYTb NPY 3a4aHHON TeMnepa-
Type (06bemMHasa 40N HACLILEHHOTO napa), 06paTHO NPONopLUOHaNbHO abCOMIOTHOMY AaBMneHuio. B cBasu
C 9TUM NOBbLILLEHWE JaBAEHNA MOXET NPUBECTU K KOHAEHCALMNU NapoB.

OKCnepuMeHTasnbHbLIM NYTEM YCTAHOBAEHO, YTO NPU NOCTOSSHHOM AaBfieHNM 00bEMHAA A0NS HACBILLEH-
HOro napa ysenuumusaercs B 1,5—2 pasa Ha kaxabie 10 °C npu NOBbILLEHUU TEMNEPATYPbl XXUAKOCTU U CHU-
waetcsi B 1,5—2 pasa Ha kaxgble 10 °C npu yMeHbLLEHWMN ee TeMnepaTtypbl.

Sddekt yaBoeHuss abCONOTHOrO AaBneHUst paBHOCUNeH 3MEKTY YMEHbLUEHUS Temneparypsbl
Ha 10 °C — 17 °C npu NOCTOAHHOM AABIEHMN. YMEHbLLEHUE AaBMNEHMS HANONOBUHY PAaBHOCUIILHO TAKOMY e
MOBbILUEHUIO TEMNEPATYPbI.

Temneparypa, npu KOTOpoO 06beMHasA 40N HACLILWEHHOro napa MoXeT AocturHyTb 100 % npu HoOp-
ManbHOM arMOC(hepHOM AABNEHUU, HA3bIBAETCS TEMNEPATYPOI KUMEHUS.

MNpu aTtmoctepHom aaBneHun obbemHas gona napa, pasHas 100 %, MOXET ObITb AOCTUIHYTaA TONLKO
npuv paBHOW unu bonbLLel TeMneparype kuneHus. Hiwke Temneparypbl KUMEHUA XMAKOCTM MaKCUMAarnbHO BO3-
MOXHas 0O0beMHas A0NA napa B BO3gyxe Ui B Apyrux rasax oyaet mesbiue 100 %.

dakTuyeckoe cogepxaHue napa Oyaer MeHblue pacyeTHOro NMpu ABWKEHUMM arMmocdepHOro Bo3gyxa
Haj, NOBEPXHOCTbLIO XXUAKOCTU UIN NPU HEAOCTaTKe BPEMEHU AN YCTaHOBIIEHMS PAaBHOBECUSI Nap — XUA-
KOCTb. MakCumanbHOE KONMMYECTBO Napa MOXET CKONUTLCHA B 3aMKHYTOM 00beMe, 0COOEHHO, eCnu AnuUTenNb-
HOe BpeMsi OTCYTCTBYET NPUTOK CBEXEro BO3dyxa, a NepeMeluMBaHue napoBO3AYLLUHON CMECU NPOUCXoAUT
MeANEHHO NyTEM KOHBEKLIUM UMNU MEXAHNYECKM.

Fopioune XMAKOCTM UMEIOT TemnepaTtypy BCMbiLIKM, KOTOpas Onpeaensercsi cnocoboMm, OTNMYHBLIM
ot cnocoba onpeaenenna HKIMP. Co6cTBeHHO roBOpsA, 3Ta TEMneparypa paBHa Temneparype, npu KOTopon
coaepxaHue napa Hag NOBEPXHOCTLIO xuakoctu gocruraet 100 % HKIP.

Bce ot cBOMCTBA HAKNaabiBalOT OrPaHUYEHUSI HA COAEpPXKaHME MapoB >XMAKOCTU B CMECU C rasamu.
Mpu mobor 06bLeMHOM A0NKU Napa B ra3oBOM CMECH YMEHbLUEHUE TEMNEPATYPbl UMW MOBbILWEHWE AABNEHUSA
Ha onpeaeneHHoM aTane NpUBEAET K JOCTWKEHMIO TOUKU HACBILLEHUS!, HWKE KOTOPOW nap HaYyHeT KOHAEHCU-
poBaThLCsl B BUZEe TymaHa unu kanernb xugakoctu. Korga peub uaer o BOASAHOM nape, ara Tovka o603HavaeT-
CAl KaK ToYka pochbl. [laHHbIA TEPMUH YaCTO NPUMEHSAETCA U K ApYrMM napaMm. CneaoBarenbHO, HUXKE TOYKU
pochl cocTtaB noboK Napora3oBoi CMECU AOIDKEH U3MEHUTLCA. Ecnu KoHaeHcaumsa napa npousowna BHyTpU
rasoaHanuTMYeCcKon CUCTEMbl MU HA NMOBEPXHOCTU AATYMKA, TO 3TO MOXKET NPUBECTU K NOXHbLIM, MEHbLUUM
OTHOCUTENbHO (haKTUYECKOro 3Ha4YEeHUs, NOKa3aHUsIM ra3zoaHann3aTopoB. Taioke BEPHO, YTO NPU UCNAPEHUN
paHee KOHAEHCMPOBAHHOIO napa ¢ ra30aHann3aropoB Npu BO3BPALLEHUMN UX HA KYUCTbIN» BO3AYX BO3MOXHO
NOSIBNIEHNE NOXHbIX 3aBbILLEHHbIX MOKa3aHui 060pya0BaHUS.
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4.3.2.2 MpagympoBka

MoMUMO OrpaHMYeHnit Ha ras3oBbie CMECH, yKadaHHbIX B 4.3.1.1, CyLeCTBYIOT NpakTUYECKUE OrpaHu-
YeHUA AN NPUMEHEHUS NOBEPOUHbLIX CMECEN, coaep alumX ropoume napsbl, B yCnoBusix akcnnyarauum, 06-
YCNOBMNEHHbIE MUHUMAMNbLHOW TEMMEPaTypom, NPU KOTOPOW 3TU CMecu MOryT ObiTb MCNONb30BaHbI, NN 4aB-
NEeHNEeM MOBEPOYHON CMEeCcH, KOTopoe HeobXoAuMO CO3AaTb Ha BXOAE B rasoaHanus3artop, Wnu aBreHuem
B 6annoHe co cmechio.

MakcumansHoe coaepXxaHue LIeneBoro KOMNOHEHTa, KOTOPOE MOXHO c0o3aaTh B GannoHe noa aasne-
HueMm 2—3 MIa, — He 6onee 50 % HKIP ansa n-neHtaHa (temnepartypa kunenus 36 °C), okono 10 % HKNP
Ans n-rekcaHa (remneparypa kuneHus 68 °C). Ewe 6onee Hu3kue KOHLEHTpaLUn MOXHO €03aaTh ANA ApYrux
BELLECTB CO CXOAHbLIMU TEMNEPATYPaMM KUNeHun U ewle Gonee HU3Kkue AN BewwecTs ¢ 6onee BbICOKUMU TEM-
neparypamm KUneHus.

Kak npaBuno, noBepoYHbIE ra30Bble CMECU C LUENEBLIM KOMMNOHEHTOM NEHTAHOM U FeKCAHOM NPUMEHS-
0T B HE(PTSAHOW NPOMBILLAEHHOCTH, FAe 3TU napbl MOTyT ObiTb OCHOBHBIMM KOMMNOHEHTAMU B3PbIBOONACHLIX
napoB. OaHaKko B ApYrMx OTPacrsix NPOMbLILLIIEHHOCTU peaKO YAAeTCs NPUroToBUTb ANA NPUMEHEHUS BHE
natopaTopuil NOBEPOYHYIO FA30BYI0 CMECh, KOTOpas OyAeT NOMNHOCTLIO COOTBETCTBOBATL Napy onpeaensiemon
FOPHOYEN XXMOKOCTHU.

YT06bI pelumTh 3Ty Npobremy, HyBCTBUTENbHOCTL 060PYAOBAHMS K Pa3nNUYHbIM rasam U napam OTHOCU-
TEnbHO YyBCTBUTENBHOCTU K LIENeBOMY KOMMOHEHTY (OTHOCUTENbHAsA YyBCTBUTENbHOCTbL) ONpeaensioT B na-
Bopatopuun. MonyyeHne TaKoro poaa AaHHbIx TpedyeT GONbLIOro pacxoaa BPEMEHU U CPeacTB, U O0bIYHO 3Ha-
YEHUSA OTHOCUTENbHbIX YYBCTBUTENbHOCTEN ONPEAENnsIoT TOMLKO AN KOHKPETHOW MOAEeNU rasoaHanusaropa,
a He aAns ka)aoro npubopa B OTAENLHOCTU. B Taknx cnyvasx mexay pasnuyHbIMU rasoaHanusaTtopamm 0aHom
U TOW ke moaenu OyayT CyLIeCTBOBaTb HEKOTOPbLIE Pa3nuYUs.

B cBA3u ¢ aTUM rpagyupoBKy crefyeT NpoBOAMTL OA4HUM U3 ABYX CNOCOGOB:

a) nojaTb NOBEPOYHYIO rasoByto cMech (MIMC), ycTaHOBUTL 3HAYEHUE NOKa3aHWi rasoaHanusaropa pas-
HbIM COAEPXaHWIO NMOBEPOYHOro komnoHeHTa B MI'C, ganee npu npoeBeAeHUU U3MepeHuit Heobxoaumo uc-
Nonb30BaTb 3HaYeHUSA KO3IPPULUEHTOB OTHOCUTENBHON YYBCTBUTENbLHOCTU ANA NepecyeTa Noka3aHuii raso-
aHanusaTtopa B CoAepXxaHue onpeaensemMoro KOMnoHeHTa (B npubopax co BCTPOEHHbIM MUKPONPOLLECCOPOM
9TOT NEpPEecHET OCYLLECTBNAETCA NPOrPamMmHO);

b) nogaTe NOBEPOYHYIO ra30BYI0 CMECHh, YCTAHOBUTL 3HA4YEHWUE NOKA3aHUi razoaHanusaropa ¢ y4yeTom
OTHOCUTEINbHON YYBCTBUTENLHOCTU TakUM 06pa3oM, UTOOLI NPU U3MEPEHUSIX MOKA3aHMSA COOTBETCTBOBANM CO-
JepXXaHuio onpeaensieMoro KOMNOHeHTa (ra3a unu napa) Unm CyMMbl KOMIMOHEHTOB.

Moryt oTme4aTbC USMEHEHUS OTHOCUTENbHOW YYBCTBUTENLHOCTU AATYMKOB C TEYEHUEM BPEMEHM,
NPEUMYLLIECTBEHHO 3TO OTHOCUTCA K AaT4YMKaM C OrpaHMYEHHBIM CPOKOM Cry>kObl UNK K AaTuukam, noasep-
YXEHHbIM «OTpaBMNeHuIo» (NOTepe YyBCTBUTENLHOCTU BCNEACTBUE XMMUYECKOTO BO3AEHCTBMUS), B HaCTHOCTH,
3MNEeKTPOXUMUYECKUM U TEPMOKATaNUTUYECKUM AaTyuKaMm.

Hanpumep, B cnyyae ¢ TepMoKaTanMTMYEeCKUMU AaTYMKaMU YyBCTBUTENbHOCTb K METaHy GyaeT yMeHb-
warbcs bbicTpee, Yem K ApyruM rasam unu napam. Ecnu 910 npoucxoaut u razoaHanusarop 6yaer cHoBa
OTrpagyupoBaH no NoBepOYHOI ra3oBOM CMECH, CoAepXKaLLen METaH, TO ANsl APYrux ra3oB U NapoB OH Byaet
JaBaTb 3aBblLLEHHbIE MOKA3aHUS, YTO HE CHUXKAET ypoBEHb Ge3onacHoCTU, obecneunBaembiin 3TUM 060pya0-
BaHUEM.

Mo aToi NpuunHe Npy UCNOMbL30BAHWUM TEPMOKaATaNUTUYECKMX AATYUKOB B NOTEHLUMAanbLHO B3pbiBOONAaC-
HOW cpeae, B KOTOPO# B YMCNE NPOYMUX FA30B U NAPOB TaKkke NPUCYTCTBYET METAH, NMPU rpasympoBKe U NOBEpKe
PEKOMEHAYETCA UCNONb30BaTb NMOBEPOUHYIO FA30BYI0 CMECH C LieNEeBbIM KOMMNOHEHTOM METAHOM, AaXe ecnu
dhakTuyecku ucnonbL30Banach pyras cMecb. Bo Bcex oCcTanbHbIX CRy4asax aAnsi rpagyvpoBKu pEKOMEHAYETCA
MCNOMNb30BaTb NOBEPOYHbIE ra30BblE CMECU C LENEBLIM KOMMNOHEHTOM NPONaHOM, NEHTAHOM USN FeKCaHOM,
NOCKOSIbKY YyBCTBUTENBHOCTb K HUM HAYMHAET CHUXKATLCA PaHbLUe, YEM KO BCEM APYrMM BeLLEeCTBaMm.

Crneayert TaKke OTMETUTb, YTO YYBCTBUTENbHOCTb TEPMOKATANUTUYECKNX AaTYMKOB K MeTaHy (B % HKIMP),
KaK NpaBuro, BbilUE, YEM YYBCTBUTENBLHOCTL K OCTanbHLIM BELUeCcTBaM, kpome Bogopoaa. CneaosartensHo,
npu NpMMeHeHun cnocoba rpagyMpoBKu, ONMMCAHHOTO B NOANYHKTE a), HeobxoauMo 3aaasatb Gonee HU3Koe
3HayeHue nopora aBapuitHOW CUrHaNU3auuu; Npu NpUMEHeHun cnocoba rpagyupoBKU, OMUCAHHOIO B NOA-
nyHkTe b), nokasaHusi rasoaHanu3aTopa AoMmkHb! ObiTb YCTAHOBMEHbI 6ONbLUMMK, YEM NacCNOPTHOE 3HAYEHue
ob6bemHon gonun metaHa (% HKIMP) B noBEpOYHON ra3oBon CMECH.

[nsa razoaHanu3aTopoB BOAOPOAA B Ka4eCTBE MOBEPOYHON ra3oBoOi cMecu Ans rpagyupoBku cregyer
MCMONb30BaTb TOMbKO BOAOPOAHbLIE CMECU.
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Ecnu nosepoyHas ra3oBasi CMeCb, NPUMEHAEMAs AN rpagyupoBKU, COAEPXKUT HE OnpeaensieMblil KoM-
MOHEHT, a Kakoi-nmbo WHOW, PEKOMEHAYETCA yCTaHaBNMBAaTb OONee HU3KUE 3HAYEHUSI MOPOrOB aBAPUIIHON
curHanu3auuu, 4tobl y4ecTb pasdpoC 3HAYEHUI OTHOCUTENBHOW YYBCTBUTENBHOCTHU.

4.3.2.3 PacnpocTtpaHeHue ropoumx rasos u 0160p npoodbl

Tonbko napbl BOAbI nerde Bo3gyxa. CyLLeCcTBYET BCETO NULLIL YETLIPE BUAA napa (Tpu U3 KOTOPbIX ropto-
yKe), UMEeKLIMe NNOTHOCTb, MPUMEPHO PABHYIO MITIOTHOCTH BO3AyXa, 3TO — METaHOM, r’MAPOKCUNaMuH, rmapa-
3MH U NepoKCMa BOAOPOAA, NPUMYEM NOCNEAHUE TPU BCTPEYAIOTCH PEAKO.

Bce apyrve napel Tshkenee Bo3ayxa, npuyem 0onbLuas ux 4acrb 3HAYUTENLHO Tshkenee. Pacnpoctpa-
HAIACL OT MECTa YTEYKW, B OTCYTCTBUU UCTOUHMKOB TEMMa, OHW cCHa4yana ycTpeMaTcs B 60nee HU3kue y4actku
3eMJIU UK pacTekyTca NO NOBEPXHOCTU. [oKa OHM XOPOLLIO HE CMELLIAITCA C BO3AYXOM, OHM ByayT AepxaTbCa
6nuxe K 3emne, BO3MOXHO, HA PaCCTOSIHUM BCETO HECKONbKUX CAHTUMETPOB — UMEHHO 3€Cb BO3HUKAET Hau-
GonbLUMIA puck BoCcnnameHeHusi. Hanbonee onacHa Takas cuTyauus, Koraa UMEKoTCa KOnoaubl, AMbl U TYHHE-
nn, KOTOPbIE CTAHYT 3anOSIHATLCH OT [HA MO HANpPaBnEeHUI0 BBEPX U MOTYT CNOCOOCTBOBATL pacnpocTpaHe-
HWIO NapoOB Ha PaACCTOSIHUM B COTHWU METPOB. 3TO TaKXXe MOXET BbI3BaTb CEPbE3HYIO ONACHOCTb OTPABMEHUsS
NSl TEXHUYECKOTO NepcoHana, BXOASLLEro B KONOALbl U TYHHEnNu.

MpoObl roplounx NapoB B CMOKOMHOM BO3AyXxe cneayer 6patb Ha O4eHb HU3KMX YPOBHAX, He Bonee
YeM Ha CAHTUMETP OT MOBEPXHOCTU NONa UNu 3eMnu.

Kak TOnbKO 3TV napbl CMELLAIOTCA C U3OLITOYHBIM KONMMYECTBOM BO34yXa, OHU MOTYT Hax0AUTLCA Ha fio-
6ol BLICOTE M Ajaxe Npu coaepkaHnm B Bo3ayxe, meHbiem HKIMP, GyayT npeacraBnsATb ONaCHOCTb OTPaBEHUS.

Map ropioven XMAKOCTU C BbICOKOM TemnepaTtypon BCMbILLUKW HEBO3MOXHO OOHapyXuTb, ecnu Temne-
paTypa OKpY>KaloLLEero BO3ayxa 3Ha4UTENbHO HKE Temnepartypbl BCnbiwku. HanpuMep, NpUMEHnB SMnmpu-
Yeckoe NpaBuIlo, YNOMSHYTOE B 4.3.2, MOXHO BbIYUCAUTL, YTO NPU TEMNEpAType OKPYXaloLero Bo3ayxa,
Ha 60 °C MeHbLUel TemnepaTypbl BCMbIWKKW, 0ObEMHAsA A0NSA napa CMOXET AOCTUTHYTb MAKCUManbHOIO 3Ha-
yeHus ot 1 % [0 8 % HKIMP, npuyem ee yBenuyeHne NPOUCX0AUT OYEHb MEASNIEHHO Yy CaMOW NOBEPXHOCTU
>KUAKOCTU NPU YCIOBUK, YTO Nap He paccenBaeTca BO3AYLUHLIMU NOTOKAMMU.

M HaobopoT, ecnu TemnepaTypa NoBbLILLIAETCS, 0COOEHHO B 3aKPbITOM NPOCTPAHCTBE, COAEPXaHWe napa
MOXET pesko Bo3pacTtu. Ewe pas npuMeHUB SMNMpu4eckoe Npasuno, yCTaHOBUM, YTO COAEPXKaHUE napa B 3a-
KpbITOM npocTpaHcTee Gyaet ysenuunsatbes Ha 8 % HKIMP npu nosbiweHun Temneparypbl Ha kaxabie 30 K,
BbI3BAHHOM, HanpuMep, nonagaHMeM CONHEYHbIX Nyyei Ha NOBEPXHOCTL pesepByapa. Konuyectso napa, Ko-
TOpoe npexae, koraa pesepyap Obin XONOAHbLIM, HEBO3MOXHO ObINO OGHAPYXUTb, MOXET CTaTb CyLLECTBEH-
HbIM, KOT4a pesepByap HarpeeTcs.

Mpu NOBLIWEHUU TEMNEPATYPbl U3MEPEHUSA COAEPXKAHUA Napa HeO6X0AMMO NPOBOAUTL valle.

JononHutencHble nNpobrnembl MOTYT BO3HMKHYTb C BELLUECTBAMU C BbICOKOW MOMEKYNAPHOW MAacCoM.
[nsi 9TUX BELLECTB cnpaBeAnnBO NMPaBUIIO: YEM BbilLe MOJIEKYNSIpHAA Macca, TeM Huxe koadduunent and-
dy3umn. ATO UMEET 3Ha4YEHUE ANs razoaHanu3aTopoB ¢ AN Y3UOHHBIM 0TGOPOM NPOOBLI, B KOTOPOM UCNOSb-
3YIOTCS1 ra30MNPOHULIAEMBIE OTHEMPErpaaguTenu, a Takke Ana HEKOTOPLIX AAaTYMKOB. 3TAa 0COGEHHOCTL MOXET
HeraTuBHO MOBMUSITL KaK Ha CKOPOCTb cpabaTbiBaHMSA, TAK U HA 3HAYEHUE YYBCTBUTENLHOCTU B TEpMOKaTanu-
TUYECKUX AaTUYMKax, 0COBEHHO ANSA «CTOMKUX K OTPABMNEHNIO» UCTONMHEHUN.

Mpu onpeaeneHun napa BCneacTsmMe BO3IMOXHON KOHAEHCAUMM caMoi Npobbl Ha AaTynke unu B npo6o-
OTOOPHON MIMHMK HYXHO UMETL B BUAY, YTO AaTunku OyayT onpeaensTb TONbKO rasbl M Napbl, KOTOPbIE HE CKOH-
AeHcupoBanuch. [atuMk He CMOXET OGHapyXuTb TYMaH, HaXOAALMWCA B ra30BOM KaHane rasoaHanu3aro-
pa nnu B NpoBoOTOOPHON NMUHUK, a TaKKe KanenbHy Brary, 06pasoBaBLLylOCa B pe3ynsrare KoHAeHcauum
napos, B Cfiy4ae, ecnv Temneparypa razoaHanuTn4eckoro 060pya0BaHMs 3HAYUTENBHO HUXXE TemnepaTypsl
cpeabl, U3 Kotopol 6eperca npoba.

Ecnun rasoananusarop unu npo6ooTGopHasa NMUHMA 3arpA3HEHbI KOHAEHCATOM, MOTOMY YTO OHM OKa3a-
MUCb CIAMLLKOM XOMOAHBIMMW, UMK, YTO ELLEe XyXe, 3arpA3HEHbl NONaBLUMMKU B HUX Bpbi3ramu roproden Xugko-
CTW, TO ra3oaHanuaaTop OyaeT BblAaBaTb HEBEPHBIE NOKA3aHUSA, KOTOPbIE MOTYT NPUBECTU K CO34aHUI0 Npea-
MOCLINOK AS151 ONAaCHOW CUTYyauuu, A0 TeX Nop, noka 3arpsisHeHne He ByaeT NOSNHOCTLIO yaaneHo.

4.3.2.4 TOKCUYHOCTbL Napos

Bce napsbl (3a uckniodeHMeM nNapoB BOAbI), B TOM YWUCE BCE HErOproYmMe napbl, TOKCUYHbI B TOW UMW UHOW
cTeneHu. Bce roproune napbl TOKCUMYHbI NPU COAEpPXKaHUK UX B BO3ayxe Bonee HU3KoM, Yem 3HavyeHne HKMP.
MHorue napbl, B TOM Yucne Hanbonee 4acTto BCTPEYarLWMecs B NPOMbILLIIEHHOCTU, TOKCUYHBI MPU UX coaep-
aHuu B Bo3ayxe mMeHee 1 % HKIP, koraa nx npakTu4eckn HEBO3MOXHO ONpeAenuTb C MOMOLLbIO razoaHa-
nn“3aTopoB, UMEIOLLMX BEPXHUI Npeaen ananasoHa nsamepeHus, meHbwnini 100 % HKMP, nostomy Tpebytorcs
JOMOSHUTENbHbIE MEPbI MPEAO0CTOPOXHOCTM.
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4.4 HepocTtaTtok Kucnopoga

4.4.1 OBwye nonoxeHus

[atyukm Kucnopoga 4acto BXOAAT B COCTaB rasoaHanM3aTopoB ropovmx raso., Tak e Kak U AaTyuku
TOKCMYHbIX BELLECTB. Takue KMCNopodHble AaTYMKM HEOOXOAMMbI AN paboTbl B OrpaHUYEHHbIX NPOCTPaH-
CTBax W MOA3EMHbIX YrONbHbIX LUAXTaX.

HexoTopble pa3HOBMAHOCTM KUCIMOPOAHBIX AATYNKOB YYyBCTBUTESNBbHBI K NE€penagam agaBneHusa U nosro-
My TpeOyIOT NPOBEPKM MOKA3AHWI HA CBEXEM BO34YyXe U, BOSMOXHO, PEFYNMPOBKM Nepes KaXKabiM UCMONb30-
BaHMEM, & TAKKE NPU 3HAYUTENBHOM U3MEHEHUMW BbICOTbI HAZ YPOBHEM MOPS NMPU UCMONb30BaHUM razoaHanm-
3aTopOB, HAMPUMEP, NPU NOABLEME Ha 3HAYUTENBHYIO BLICOTY UNK NMPU CMYCKE MO CTBONY LUAXTbI.

O6GbemMHas Lonsi KNCNopoaa B CyxOM BO3Ayxe COcTaBnsieT npubnuantensHo 20,9 %. ABapuitHas curHa-
nu3auus, coobLyaroLas 0 HegocTaTke kucnopoaa, ooeivyHO cpabaTeiBaeT B MHTepBane ot 17 % 8o 19,5 %.

Mpu 3Ha4eHnn nopora, paBHOM 06bEMHOI Aone kucnopoaa, Hanpumep, 19 %, curHanusauus cpaboraer
npu HegocTaTke kucnopoaa 1,9 % o6GbeMHON JONM UMK KOTAa OTHOCUTENbHBIN AeUUNT KUCNopoaa CoCTaBUT
10 %. B HeKOTOpbIX 06CTOATENLCTBAX 9TOMO MOXET 0Ka3aTbCA HEAOCTATOUHbIM ANS 3alUUTbl NepcoHana.

AHanorn4yHoO Npu 3Ha4eHMKn nopora, paBHoM 00bemMHON aone kucnopoaa 19,5 %, curHanusauma cpabo-
TaeT npu HepgocTaTke kucnopoaa 1,4 % o6beMHON A0NM UMK KOr4a OTHOCUTENbHBIN AeduUnT Kucnopoaa co-
ctaeuT 7 %. B onpeaeneHHbIX Cry4yasx 3T0ro Takke MOXET 0Ka3aTbCA HEAOCTaTOMHO ANA 3aLWMThl NepcoHana.

Kak npaBuno, He NPUHUMAETCA BO BHUMAHUE, YTO ONEPaTop, UCMOMb3YIOLLWIA Fa30aHanm3aTop ropioumx
rasos, B KOTOPOM €CTb JaTyMK KUCIIOPOAA, AOIMKEH TaKXKe 3HaTb BO3MOXHYIO NPUYUHY OOHAPYXEHHOTO HeAo-
cTaTka kucrnopoaa.

CyLLEeCTBYET TPU OCHOBHbIX (PUBNYECKUX U XUMUYECKUX MEXAHU3MA, KOTOPbIE MOTYT BbI3BaTb HEAOCTA-
TOK Kucrnopoga. 3T MexaHn3mbl ONucaHbl B 4.4.2—4.4.4, B ka4eCcTse OTNPaBHOW TOYKM UCNONL3YETCH NpuBe-
[EHHbIV BbILLE NPUMEP C YCTAHOBKOW MNOpOra aBapuitHO CUrHanu3auum, paBHoro 06bLeMHO aone kucnopoaa
19,5 %.

4.4.2 XvMunyeckas peakumsa kucrnopoaa ¢ obpasoBaHuem TBepAbIX BELWECTB

CaMbIM M3BECTHbLIM MPUMEPOM TaKOW XMMUYECKON peakummn ABRSETCA KOPPO3NA CTanu n Apyrux metan-
nos. Kucnopog Bo3gyxa XMMUYECKM CBA3LIBAETCA NpU OkucneHun metanna. Kak npasuno, 310 xapakTepHoO
ANSA 3aKPbITbIX MOMELLEHWI, MOCTPOEHHBIX U3 MeTanna.

Korga aBapuiiHaa curHanusauus cpabarbiBaeT NPU CHWKEHUU COAEKaHUsS KUcrnopoga Ao o6beMHon
aonn 19,5 %, 1o ycnoBusa cpedbl N0 OU3UONOrMYECKMM MOKA3aTensMm COOTBETCTBYIOT YCNOBUSIM paboThi
Ha BbiCOTE npumepHO 650 M Hag ypoBHEM Mopsi. OBbIMHO 3TO HE NpeAcCTaBnSET ONACHOCTU ANsi 300POBbsI
TEXHUYECKOTO nepcoHana.

4.4.3 XvMu4yeckas peakuus kucrnopoga ¢ obpasoBaHuem razaoobpasHbiX NPOAYKTOB peakLum

MopoGHasa xuMuyeckasa peakuus B OONMbLUMHCTBE CNyYaeB SIBMSAETCA CNeACTBUEM JbIXaHus, AENCTBUS
a3poObHbIX 6akTepuii (HO He ABNSIETCA cneACTBMEM aHA3POOHOro npouecca) UK NOMHOro CropaHuA. YMeHb-
weHne o6bemMHol aonu kucnopoaa Ha 1,4 %, Heobxoaumoe Ans cpabaTbiBaHUA CUTHANU3aLuKu, MOXET CO-
NPOBOXAATLCA YBENMYEHUEM COAEPXKaHUA AUOKCMAA yrnepoaa npumepHo Ha 0,8 %, 4To He npeacTaBnser
3HAYUTENbHOW ONAaCHOCTM NPW KPaTKOBPEMEHHOM BO3AEWCTBUM U HE NPUBEAET K KAKUM-NIUOO KPaTKOCPOUYHBLIM
UNW SONFOCPOYHBLIM NOCNEACTBUSAM AN 340POBbS YeNnoBeka.

OpfHako, ecnu HeJoCTaToK KUCIopoAa ABUIICA PesynbTaTOM HEMOSIHOro CropaHwusi, HanpuMmep, ApeBe-
CvHbI, Oymaru, yrnsa, HedTM 1 T.4., TO Aaxe nocne Toro, Kak AbIM paccesncs, cpeaa ¢ o6bLeMHoW aonen
ocTasLuerocs kucnopoga 19,5 % MOXeT oka3aTrbCA CMEpTeNibHO OMNacHOM U3-3a NPUCYTCTBUA B HEN OKcuAa
yrnepoaa, obpasyioLero npy HerMosIHOM cropaHumM OAHOBPEMEHHO C AIMOKCUOM YINEpPoAa, C CoAepKaHuem
okcuaa yrnepoaa 0,2 % (2000 mnH~") u Gonee.

Mpu ropeHun nnactmacc, Hanpumep MNBX, nonuyperana u T.4., cpeaa CraHeT CUNbHO TOKCUYHOWN BCnea-
CTBUE AOMOMHUTENBHOTO BbIAENEHNUS TAKMX NPOAYKTOB CTOPAHUS, KaK XIIOPUCTLIA BOAOPOA U CUHUILHASA KUC-
nora.

4.4.4 PasbaBneHue Bo3gyxa nyTeM 3aMELLEHUS €ro APYruM rasoM unm napom

MpuMeyaHMUe — OnpefeneHue KOHLEHTPALMKM KaKoro-nGo rasa nyTeM KOHTPONA YMeHbLUeHUs1 0GbeMHOM
JONU KUCnopoaa peKOMEHAYETC NPOBOAUTE TOMBKO MPMU CTPOr0 KOHTPOSMPYEMBIX YCIOBUSIX, B NPOTUBHOM Cllyyae npu-
BeraTb kK STOMY METOAY He PEKOMEHAYETCS.

Hepnoctartok o6beMHoI aonu kucrnopoaa 1,4 %, kotopblit Tpebyetcs, utobbl cpaboTtana curHanusauus,
MOXET ObITb BbI3BaH YBENM4eHWEeM OObLEMHOI A0NU APYroro rasza unu napa Ha 7 %. Takum oBpa3om, HeoO-
XOAUMO BbISICHUTb, KAKOW MMEHHO ra3 unu nap Bbi3Ban HEAOCTaTOK kucnopoga. CyLecTByeT HECKONbKO pas-
MUYHBIX CUTYaLIMIA:
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a) ecnu NPUYMHOI HegocTaTka Kucnopoaa SBnsieTcA pasbaBneHwe OaHUM U3 UHEPTHLIX rA30B TakKUMMU,
Kak a30T, aproH, renui, HEOH UNM BOASHON Nap, TO yBeNM4eHue 06bLEMHON AONM UHEPTHOrO rasa Ha 7 % co-
BepLUeHHO BesonacHo. JTOT cnyyan nogobeH cutyauuu, ONUCaHHow B 4.4.2.

MpuMeYaHUe — B HEKOTOPLIX MOMELLEHUSX CreluansHO CHUXaeTes cofepxaHue kucrnopoga go 12 %
unu 15 % pasbaBneHueM BO3Ayxa WHEPTHLIM rasoM. JTOT METOA UCMONb3YeTCs AMA CHWKEHWSI pUCKa BO3HUKHOBEHUS
noxapa. Takue nomelLeHnss MoryT GbiTb noceLjaeMsl 06CMyXUBaKOLLMM NepcoHanomM. B aTom crydae npu ucnonb3oBa-
HUM NEepPEeHOCHBLIX ra3oaHanuaaTopoB HeoGXOAUMO YCTAaHOBUTL AMSH HUX COOTBETCTBYIOLMIA Nopor cpabaTelBaHus curHa-
nusayuun. na focTyna B NOMELLEHUS C MOHWKXEHHBIM CogepXaHueM kucnopoga TpebyeTcs cneuuansHoe MeauUUHCKoe
o6crenoBaHue nepcoHana;

b) ecnu rasom, Bbi3BaBLUMM HEOOCTATOK KUCMNOpoOAA, ABMAETCA BOAOPOA, MeTaH (MPUPOAHLIN ras)
UNK 3TaH, cpega MOXeET OcTaBaThCa 06e30NacHON AN AbIXaHWSA B TEYEHUE HEeMNpPOAOIMKUTENBHOIO BPEMEHHU,
HO Npu 3TOM coaeprkaHue roproyero rasa npesbicut HKMP, U, cnegosaTtensbHO, cpeaa CTaHET B3PbIBOONACHOM.
OfHaKo Npu HanMMuYuK JaTyMKa roproYnx ra3oB UMK XK€ KUCIIOPOAHOrO AaTyuka aBapuiHbI CUTHamn nocTynuT
npexae, 4Yem CUTyaLusi CTaHeT OMacHOW;

C) ecnu ra3om, BbI3BaBLUMM HEAOCTATOK KUCNOopoaa, SBNAETCA aUeTUNeH, STUNeH, UuMKnonponad, npo-
NaH, CXUXKEHHBIN HEPTAHOM ra3 unu 6yTaH, TO TEXHUYECKUIA NePCOHAN CMOXET BbDKUTL B TAKON Cpefe TOMNbKO
B TEYEHME HECKONbKMX CeKyHa. Ho npu atom cogepxaHue roprounx razos npesbicut HKIMP, u npu Hanuuum
Jaryuka roprodmx ra3os cpaboTaer aBapuitHaa CUrHanu3aums;

d) ecnu rasom, BbI3BaBLUMM HEAOCTATOK KMCIOPOAa, ABNAETCA AUOKCUA YINepoaa, TO YernoBeK noyvTu
cpasy e notepsier cosHaHue. Jliobon apyroi ra3 unu nap, NOCTyNUBLUMI B aTMOcdepy ¢ 06LEMHON Aonen
7 % 1 BbI3BaBLUMIA HELOCTATOK KMCOpoAa, Aenaer atmocdepy CMepTenbHO ONacHOMW, NpUBOASLLEN K Obl-
cTpoii rubenu nepcoHana.

NMPEOOCTEPEXEHME! Hu B koem crnyyae Henb3Aa MCNONb30BaTb KUCIIOPOAHbIE AATYUKK
AnA oueHkn o6bemHol aonu CO,, 3amelatouiero kucnopoa B armocdepe!

3TO MOXKET NPUBECTU K BOSHUKHOBEHWIO O4EHb ONACHOM CUTyaLuK. YBEPEHHOCTb B TOM, YTO cpabarbiBa-
HWe curHanu3auun HegocTaTka KUCNopoaa Bbi3BaHO NOSABNEHMEM AUOKCHAA yrnepoaa, MOXET NMPUBECTH K ne-
TanbHOMY UCXOAY. OTO BbI3BAHO Pa3fiMyMeM cuTyaummn, onMcaHHow B 4.4.3, Kkoraa KUCNopoa Bo3ayxa CBA3bIBa-
€TCS XMMUYECKOIN peakuunen u curHanu3aumusa cpabaroisaet npu o6bemHon aone CO, npubnusutensHo 0,8 %,
u o6pasosaHuem CO, npu aHaspoBHbLIX NpoLeccax. B AaHHOM nNyHKTe onucaHa cutyaumsi, npu kotopon CO,
noctynaet B cpeay 6e3 cBA3bIBaHMA KMCNOPoAA, HaNnpumep, NpyU NpoM3BOACTBE NMUBA MM BUHA UNWU B aHa9-
pobHOM ocagke B konoguax. B nogo6HbIX criyyasx Ta e curHanusayus He cpaboraert, noka o6bemHasa aona
CO, He gocturHet 7 %.

NMPEOQOCTEPEXXEHUE! JononHUTENbHOU ONACHOCTLIO B TAKOM CUTyaLIMM ABINSAETCA TO, YTO paa
KMCNOPOAHbIX AATYMKOB BblAAET 3aBbllIeHHbIE NOKA3aHUA NPU BbICOKOM coaepxaHumn CO,!

Ecnun paccmarpvBatb NPUBEAEHHbIN BbILLE MPUMEP, TO 3TO O3HAYAET, YTO NMOKA3aHMA rasoaHanu3aropa
no kaHany usmepenus O, GyayT Bbille, 4eM AeicTBuTenbHoe coaepkanne O,, U CUrHanNM3aumMa HepocTaTka
Kucnopoga npu 3HayeHum nopora, paBHOM obbemHon gone 19,5 %, cpabortaer npu 06bemHol gone CO,,
3HaUUTENbHO NpeBbiwatoLweit 7 % (1, cnegoBarenbHo, 6onee onacHom).

4.5 CneumanbHble NPUMEHEHUA

4.5.1 KoHTponb cogepXaHns ra3oB Kak CpeCTBO YMEHbLUEHUSA pUCKa BO3HMKHOBEHUS B3pbiBa

lasoaHanu3aTopel Npu rpaMoTHbLIX AENCTBUSIX NEPCOHANa NpeAcTaBnsior cobow cpeacTBO AN YMEHb-
LEeHUs1 BEPOAATHOCTW BO3HUKHOBEHUS B3PbIBA MYTEM YCTPAHEHWS UCTOYHUKA B3pbIBa (HAaNpUMep, BbIKIMIOYEHUS
HEB3PbIBO3ALLMLLEHHOTO 000PYAOBAHKS, KOTOPOE MOXET ObITh PACMONOXEHO BO B3pbIBOONMACHOW aTMoctepe)
UNKU CHKEHUS COAEPXAHWA rOPIOYEro ra3a A0 KOHUEeHTpauunm MeHblien, yem 25 % HKIP. Haanexawee uc-
nonb30BaHWe ra3oaHann3aTopoB U CPEACTB BEHTUMSLIUM MO3BOMSET YCTAHOBUTD SNEKTPUYECKOE N MEXaHUYe-
CKO€ HEeB3pbIBO3aLLMLLEHHOe 000pyA0BaHUE B 30HAX, A€ BO3MOXHO NOABREHUE FOPIOYUX ra30B.

4.5.1.1 OBwpe NnonoxxeHus

DyHKUMKU BEe30nNacHOCTM, KOTOPbIe 06ecneunBaloTCs Npy UCNONb30BaHUU ra30aHanM3aTopos, U nocne-
aylowme aencreus.

1) BbIKMOYeHWe MoBOro HeB3PbIBO3ALUULLEHHOTO 000PYA0BAHUS NPU MPEBLILLEHUM YCTAHOBIEHHOTO
nopora aBapunHON curHanusaumu;

2) yBenuueHue pacxoaa BEHTUNSALMOHHOIO BO3ayxa (YBENUYEHWE YPOBHSI BEHTUMAUMM) Ansi Npeaor-
BpaLLeHua cutyauuu, Korga coaepxaHue roproyero rasza npesbicut 25 % HKIP;

3) BblAayy curHana Ha BbIKIIOYEHME 000pyA0BaHNS B cucteMy 6€30nacHOCTU, ecnu 06HapyXXeHue ro-
pOYEro rasza CBUAETENLCTBYET O NOTEPE repMETUMHOCTU 060PYAOBaAHUS.
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MoporoBoe 3Ha4YeHWEe BKIOYEHUS AaBAPUIAHOW CUrHaNM3auuuM AOMKHO ObiTb YCTAHOBMEHO MEHbLUMM
nnu pasHbiM 20 % HKMP.

Bo Bcex cnyuasx npu coaepxaHum roprodero rasa Gonbiem, yem 20 % HKIMP, aomkHa cpabatbiBaTtb
3BYKOBasl M CBETOBAs CUrHanuM3auus.

Muaukaumsa manbix KOHLEHTpaLMiA ropioyero rasa (Kak ¢ UCnonb30BaHUEM NpeaBapuUTENbHON CUrHanu-
3auuum, Tak u 6e3 Hee) JomKHA UCMONb30BaTLCA ANA CNeayloLLmnX AeUCTBUIN:

- ANA Hayana noucka HeucnpaBHOCTEN U Ha4ana PeMOHTHbIX paborT;

- ANA BKIIOYEHUS CUCTEMbI BEHTUNSILMU UNN YBENUYEHUS YPOBHS YKE BKITIOYEHHON CUCTEMbI BEHTUNS-
LuK, B Liensix u3bexarb BbIKMIOYEHUs1 HEB3PbIBO3aLLMLLEHHOTO 060py0BaHUS;

- BbIKIIOYEHUE NPOLIECCOB, KOTOPbIE MOTYT NPUBECTU K CEPLE3HLIM YTEYKaM U cpabaTbiBaHUIO aBapuii-
HON curHanusaumm.

la3oaHanusarTopbl, UCNOMNb3yeMbie A1 ONpeAeneHnsi FOpIoUMX ra3oB, A0IMKHbI COOTBETCTBOBATL Tpebo-
BaHusAM IEC 60079-29-1 unu IEC 60079-29-4.

MNpuMeuyaHun e— EcnuBrasoaHanusatopax He UCNONb3YETCS NpeBapuTernbHas cCUrHanusaums, To uHdopma-
LMs1 0 MarbiX KOHLEHTPaLUSIX ropioHUX ra3oB JOIKHa PErUCTPUpOBaTLCS MO OTCYETHOMY YCTPOIWCTBY rasoaHanusartopa.

4.5.1.2 YpoBeHb BEHTUNALMM

EcrtecTBeHHas u MCKyCCTBEHHAA BEHTUNALMSA BLINOMHAET cneayowwme OyHKUUK:

a) yBenuueHue CKOpPOCTU pacTBOPEHUS U pacCenBAHMA FOPIOYEro ras3a 3a npeaerns! ONacHON 30Hbl;

0) UCKMIOYEeHMe CUTYaLK, NPpU KOTOPOW B3pbLIBOONACHAs CMECh B 30HE MPUCYTCTBYET NOCTOAHHO; 3TO
BNMUSAET HA KNnaccudukaLmio B3PbLIBOONACHON 30HbI.

Cuutaercs, YTo Ans JoCTwkeHusi Tpebyemoro ypoBHS 6e3onacHocTu Heobxoaumo, YToObl NpM Makcu-
MansHOM YPOBHE BEHTUNSIUUMU COAEMKAHME TOPIoYEro rasa B mobom criyyae He npesbiwano 25 % HKIP.
Mcnonb3oBaHne ra3oaHanM3aTropoB Npu 3TOM He 0053aTeNnbHO, HO PEKOMEHAYETCA A NS TOr0, YTOObI rapaHTu-
poBaTh BbICOKWI YPOBEHb HE30MACHOCTM NPU BLIXOAE CUCTEMbI BEHTUNSILIUM U3 CTPOSI.

Ecnu ypoBeHb BEHTUNALMMN HEAOCTATOYEH, TO ANS BbINOMHEHUA TpeboBaHui 6e3onacHOCTM Heobxoau-
MO OJAHOBPEMEHHOE UCMONb30BaHMe, KAk CUCTEMbI BEHTUNALMU, TAK M Ta30aHANU3aTopoB, a Takke Heobxoau-
MO BbINOMHATL PEKOMEHA ALK, U3MOXKEHHBIE HUXKE.

JToBoi pacxon BEHTUNALMOHHOIO BO34yXa AODKEH CPABHUBATLCA C OXKMAAEMOW UHTEHCUBHOCTDLIO YTEY-
KW rOPIOYEro rasa npu pasHbIX yCNoBUsAX akcnnyaTauum obopyaosaHna. OTHOCUTENLHOE CPaBHEHME pacxoaa
BEHTUIISILMOHHOMO BO3AYXa U UHTEHCUBHOCTM YTEYKW ropiodero rasa Byaer onpeaensitb T0, Kak AOMkHbI B3au-
MOZeNCTBOBAaTb razoaHanuTu4yeckoe 060pyaoBaHue U cUCTEMa BEHTUNALMK.

PykoBoaCTBO N0 YCTAHOBKE U ONpeaeneHnto apheKTUBHOCTU BEHTUNALMK cogepxuTcasIEC 60079-10-1.

4.5.1.3 TpumMeHeHne razoaHann3aTopos B 30HaX C BbICOKMM YPOBHEM BEHTUNALUU

B 30Hax C BbICOKMM YPOBHEM BEHTUMALMK B Crly4ae C OCHOBHOI 3aLLUMTON OT HAKOMMEHUS rOPIOYEro rasa
ABNAETCHA BbICOKUI PacXoh BEHTUNALMOHHOrO BO3ayxa. Pacxos BEHTUNALMOHHOIO BO34yXa PacCYMTLIBAETCA
TakuMm o6pas3om, 4ToObl B BEHTUIMPYEMON 30HE CoaepKaHue roprovero rasa (Mnu napa roprodein XumakocTu)
He npesbiwano 25 % HKMP.

Pacxop BEHTUNAUWOHHOIO BO3A4yXa YCTaHABNMBAETCS U3 pacyeTa MakCMMarnbHON OXUAAEMON YTEYKH.

B 30Hax ¢ BbICOKMM YPOBHEM BEHTUIALMM razoaHanu3aTopsbl ropro4Knx ra3os npegacrasnsioTr cobomn scno-
MoraTensHoe CpeAcTBO 3alUMThl Ha CryYaii BbiIXxoAa CUCTEMbI BEHTUMALMKU U3 CTPOS.

Ecnu cuctema BEHTUNALMK BbilNa M3 CTposa (aBapuitHasa cuTtyauus) TpebyeTcs BblkNIOYEHUE BCEro He-
B3PbIBO3aLLMLLEHHOrO 060PYA0BAHUS, KOTOPOE MOXET CNY>XUTb UCTOMHUKOM B3PbIBA.

4.5.1.4 TlpumeHeHune razoaHann3aTopoB B 30HaX CO CPeHUM YPOBHEM BEHTUNALUN

Ecnu makcumarnbHasi MHTEHCUBHOCTb YTEUKN HE MOXKET ObITb NpeaBapuTenbHO YCTaHOBIEHA, TO MpU pac-
yete TpebyeMoro pacxofa BEHTUNSLUMOHHOTO BO3ayxa He0BX0aMMO PYKOBOACTBOBATLCS OXUAAEMOW WHTEH-
CMBHOCTbIO yTeuku. [pu STOM B BEHTUIMPYEMOW 30HE He0oBX0AMMO KOHTPONMMPOBaTh, YTOObI COAepXaHue
rOpHOYMX razoB U napoB He npesbicuno 25 % HKMP. Henb3s ucknioyarb Takoro crnyyas, koraqa MHTEHCUBHOCTb
YTEYKU MOXET NPEBbICUTL PACYETHOE 3HAYEHME, B STOM Cryyae BEHTUNSILMA HE MOXeT cama no cebe oGecne-
YUTb COOTBETCTBYIOLLMIA YPOBEHb 6E30NACHOCTU.

Mpu BbIGOPE MUHMMANbLHOTO pacxoAa BEHTUMSILIMOHHOTO BO3AyXa U Npu BbiGope MECT pasMeLLEeHNUs BEH-
TUNSALUMOHHOTO 060PYAOBaHUS AOMKHA NPUHUMATLCA BO BHUMaHUE HeOBXOAMMOCTb UCKIMOYEHUSI BOSMOXHO-
CTU HAKOMMNEHUS FOPIOYETO rasa B yrnax U 3a cteHkamm o0opyaoBaHus.

B 30Hax €O cpefHUM YPOBHEM BEHTUMALMM ra3oaHanu3aTopbl B COMETAHUM C CUCTEMON BEHTUNALMU
0b6ecneynBatoT fOMNOSNHUTENbHbINA YPOBEHb 3aLLUTLI ONACHON 30HbI M OJHKHEI PACCMAaTPUBATLCA Kak OCHOBHAs
YyacTb cucTembl GesonacHoCcTu. MazoaHanu3aTopsl AOMKHbI 00eCneYnBaTb YBENUYEHNE PacxoLa BEHTUNALU-
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OHHOTO BO37lyxa MPU COAEPXaHWUU roplovero raza meHbLuem unu 6nuskomM k 20 % HKMP. Ecnu ysenuyeHue
pacxofa BEHTUNALMOHHOTO BO34yXa HE MOXET YMEHbLUMTb COAEPXKaHWe roprovero rasa, To Heo6xoaumo obe-
CMEeYuTb BKIIOYEHUE aBapuNHON CUrHaNM3aLUum U BbIKITIOYEHWE BCETO0 HEB3PbLIBO3aALLMULLIEHHOTO 060pYA0BaHUS.

B 3aBUCUMOCTH OT KOHKPETHbIX YCNOBMWIA 3KCMNyaTaLuu yBenuYeHue pacxoaa BEHTUNALUOHHOIO BO3ay-
Xa Heo6xoaMMo obecneunTb NPU AOCTUXKEHUN COAEMKAHMA rOPIOYEro ra3a Nnopora BKNIOYeHUs npeasaputens-
HOM CUrHanu3auuu, yCTaHOBNEHHOro B ananasoHe ot 5 0o 20 % HKIP.

Ecnu oanH 3 aTux 3nemMeHToB CMCTEMbl 5E30MacHOCTM BbINAET U3 CTPOS (ra30aHanu3aTop unm cuctema
BEHTUNSALMMU), AOIMKEH ObiTb BblAAH CUrHan «oTkas obopyaoBaHusiy. O60opyaoBaHUE, KOTOPOE MOXET CNY>XUTb
MCTOYHMKOM BOCHIaMEHEHUs, MOXET ObiTb OCTaBMEHO BO BKITIIOYEHHOM COCTOSIHUM €LLe HEKOTOPOE Henpoaon-
XUTENbHOE BPeMsl, €CNN HeMEANEHHOe UM aBTOMAaTUYECKOe €ro BbIKIIIOYEHUE MOXET NPUBECTU K BOZHUKHO-
BEHUIO elLlle Bonee onacHOW CUTyauumn NPu YCIIOBUM, YTO NMPUHATLI MEPbI K MPOBEAEHUI0 PEMOHTHbBIX U APYTUX
paboT ansi BOCCTaHOBMNEHUSA HOPManbHON dKCnryaTauum 060py10BaHUA.

4.5.1.5 MNpumeHeHne razoaHanu3aTopoB B 30HAX C HU3KUM YPOBHEM BEHTUNALMU

Ecnu pacxoa BEHTUNALUMOHHOIO BO3ayXa, KOTOpbI 06ecneynBaeT CUCTEMa BEHTUISILMK, HE MOXKET npe-
[OTBPaTUTb YBENUYEHUE KOHUEHTpauuu roptodero rasa ao 25 % HKIP, To ypoBeHb BEHTURALMU CUMTAETCA
HU3KUM. B 30HaxX C HU3KUM YPOBHEM BEHTUNALMM pa3baBneHne BO3ayxa MOXET ObITb TAKUM HE3HAYUTENbHbIM,
4YTO NoTpebyeTca NepecMoTpeTb Knaccudmukaumio OnacHoOW 30Hbl (HaNpMMep, YCTaHOBUTL 1-i Kracc 30HbI
BMecCTO 2-i4). [nsi T0ro 4to6bl MCNOMb30BaTh B 3TUX 30HaX 000PYAOBAHUE C NMOBLILUEHHOW HAAEXHOCTLIO NPO-
TUB B3pbiBa, HEOGX0AMMO 06ecneunTb NPOBEAEHUE NMOCTOSIHHOTO U HEMPEPBLIBHOIO KOHTPONSA COAEPXaHUA
roproYKnX razos NPy NOMOLLM CTALMOHAPHBIX ra30aHanM3aTopos.

B 30Hax ¢ HU3KUM YPOBHEM BEHTUANALUU, CUCTEMA BEHTUNALMU U ra3oaHanu3aTopbl NpeAcTaBnsioT co-
6oii cpeacTeso obecneveHusi 6e30MacHOCTU. YPOBHM CUTHANuU3auum u AeMCTBUS, KOTOPble HEOOX0AMMO Npea-
NMPUHUMAaThL B TOM UK MHOM criydae (yBenuyeHue pacxona BEHTUMPYEMOro BO3yXa, OTKIIOYEHNE HEBPbIBO-
3aLuMLLEHHOT0 060pYA0BaHNSA) AOMKHBI ObITh TAKMMM, KaK yka3aHo B 4.5.1.4.

4.5.1.6 MpumeHeHWe rasoaHannM3aTopoB B BEHTUIIMPYEMbIX 30HAaX C peLmpKynauuen

YMeHbLUEHWE MPUTOKA HapY>XHOrO BO3Ayxa (Pacxof HapPY>XHOr0 BEHTUSALIMOHHOTO BO3AyXa MEHbLUe
Tpebyemoro pacxoga BEHTUMALMOHHOIO BO34yXa) MPUMEHSIETCA TaMm, A€ UCNOMb3YETCA BEHTUNALMA C peLup-
Kynsiumein Bo3ayxa, Cogepxallerocs BHyTpU NoMeLLeHus (30Hbl). [na ucnonb3oBaHUA BEHTUNALMKM C peuup-
Kynsiumen Heo6x0aMMO BbINOMTHEHUE CNEAYIOLLMX YCNOBUA:

1) BEHTMNUpyemas 30Ha HENPEPLIBHO KOHTPOMUPYETCA NPU NOMOLLM ra30aHan1M3aTopoB roOpOYMX ra3os;

2) cogepxaHue roploumMx ra3oB KOHTPONMPYETCA B BO3BPALLAEMOM B MOMELLEHME BO3[lyXe Ha BXoae
B BEHTUMALMNOHHYIO CUCTEMY;

3) pacxoa BEHTUMSIUMOHHOIO BO34YXa HE YMEHbLLAETCHA NPU UCTONb30BAHUU CUCTEMbI PELIMPKYNALUY;

4) razoaHanuMTUYeckas CUCTEMAa OCTaHABMMBAET PELIMPKYNSLMIO NMPU COAEPXaHMMU ropIovero ra3a MeHb-
wem unu 6nmskom k 20 % HKIMP 1 0gHOBpPEeMEHHO YBENUUYUBAET Pacxoj HAPYKHOr0 BEHTUNSILIMOHHOTO BO3AYXA;

5) pacxon Hapy>HOTO BEHTUNALMOHHOIO BO3ayxa obecneymBaeT noaaepXXaHue KOHLEHTpaLuUm ropioye-
ro raza MeHbLuen, Yem 25 % HKIP;

6) npu cogep>kaHMK roprovero raza MeHbLeM unu 6nmakom k 20 % HKIMP HeB3pbiBO3awmLLEeHHOE 060-
PyAOBaHUE AOIMKHO ObITb BbIKIMOYEHO;

7) Npu BbIXOAE W3 CTPOSi BEHTUNALMOHHOW CUCTEMBbI B cUCTEMY 0€e30MacHOCTU AOIMKeH ObiTh BbiAaH
CUrHan «O0TKa3 BEHTUMAUMKUY», MPU 3TOM BbIKMIOYEHUE HEB3PbIBO3ALLMLLEHHOIO 000pY10BaHUSA HE SIBMSAETCA
00sa3aTenbHbIM, €CNN NPUHATBI MEPbI K BOCCTAHOBMEHUIO pab0TOCMOCOOHOCTU CUCTEMbI BEHTUNSALMK U ra3o-
aHanuTuyeckas cucteMa paboraer HopMansHo.

4.5.2 PaspelueHne Ha nposeseHue paboT B ONACHOI 30HE MpU OTCYTCTBUM rasa B pabouen cpege

4.5.2.1 O6LuMe NONoXeHUs

O6GopygoBaHue, 3KCMryaTMpyemMoe B OMacHOM 30HE U UMEIOLLUEE COOTBETCTBYIOWMI BUA U YPOBEHb
B3pbIBO3aLLMTLI, TPEOyeTCAa Nnepuoanyeckn OCTaHaBNMBATL ANS NPOBEAEHUSA TEXHWUYECKOro 06CnyXuBaHuA
U pemoHTa. AnA npoBeaeHus nogobHOro poaa pabor Tpebyercs nonyyeHue paspeLleHus Ha npoBeaeHue
paGoT npu OTCYTCTBUM rasa B pabouyeli cpeae. 3tu paboTbl MOTYT ObITb NPOBEAEHLI B ONACHON 30HE C UC-
nonb30BaHWeM AONONHUTENBLHOIO 060pYA0BaAHUA ANA ONPEAeneHUs roproYMX rasos U AOSHKHbLI BbINOAHATLCA
NOAroTOBMIEHHBIM NEPCOHANOM.

MpumMmeyvyaHune — ana nogobHoro poaa paboT MOryT NPUMEHSATLCA MOPTATUBHbLIE (HOCUMBIE), NEPEHOCHBIE
¥ CTalWOoHapHble rasoaHanu3aTopbl.

na npoeeaeHus pa6oT, CBA3aHHLIX C TEXHUYECKUM 0GCNY>XMBAHUEM N PEMOHTOM 0GOPYA0BaHUA U Bbl-
MONHAEMbIX B OMACHON 30HE, [ONYCKAETCSA NPUMEHATL NMobble nopratuBHbie NpuGopsl M 06opyaosaHue,
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KOTOpbIE MOTYT CRY>XWTb WCTOMHMKOM BOCMNAMEHEHUs (3a uckrodeHuem obopyaoBaHWA 3MEeKTPOoaYroBo
cBapku). YCNoBUsiMu UCNonb3oBaHusa nogo6Horo poga o6opyaoBaHust ABNAOTCA:

- NPOBEAEHUE MHCTPYKTaXKa nepcoHarna B COOTBETCTBUMU C BblAAHHLIM pa3peLleHUEM Ha NpoBEAEHue
paboT B 0nacHOM 30He Npu OTCYTCTBUMU rasa B pabouei cpeae;

- npu paboTe NCnonb3yTCA ra3oaHanu3artopbl roploYmnx rasos;

- KOHTPOMb COAEPXKAHUS FOPIOYMX ra30B OCYLLUECTBNAETCA 00y4YeHHbIM NepCOHanoMm.

HononHutensHoe o6opyaoBaHne, UCNONb3YEMOe AN KOHTPONS COAEPXKAHUA FOPIOYUX ra3oB B OMACHOW
30He, rae npoBoasATcA pabotsl, AomMKHO cooTBeTcTBOBaThH IEC 60079-0 n IEC 60079-29-1 n AOMKHO BbITh
NpeaHa3sHayYeHo Ans OnpeAerieHns MMEHHO TeX FoploYMX rasoB UM MapoB, KOTOPbIE MOTYT MPUCYTCTBOBATb
B OMACHOI 30He.

4.5.2.2 Topsagok 4encTeun

JononHutensHOe razoaHanuTMYeckoe o6opyaoBaHME, UCMONb3YEMOe ANsi KOHTPOMNA COAEPXaHUs ro-
prOYMX ra3oB B OMACHOW 30He, rae npoBoaAaTcs paboThl, B MECTE U BO BPEMEHMU, KOTOPbLIE yKa3aHbl B paspe-
LUEHNN HA NpoBegeHue paboT, AOMKHO BbiTb NpegHa3Ha4YeHo U OTrPagyMpoBaHo ANs onpederieHuss UMEHHO
TeX ropoYKX ra3oB U NapoBs, KOTOPbLIE MOTYT NMPUCYTCTBOBATL B 30HE NPOBEAEHUS PaboT B TEYEHUE BPEMEHMU,
YKa3aHHOro B paspeLueHun Ha nposeaeHue pabor.

YcnoBueM Ans npoBefeHus TEXHNYECKOro 00CNY>KMBaHUA U PEMOHTA B3PbIBO3aLLULLEHHOTO 060pyao-
BaHWS B ONACHOW 30HE, NMPU KOTOPOM BPEMEHHO OTKMIOYAKOTCA BCE UMW OTAEMbHBIE BUALI €r0 3aLUMThl AOMKHO
ObITb BbINOMHEHWE CIEAYOLIMX AEACTBUN:

a) Ao Hayana paboT B COOTBETCTBMM C NOIYYEHHBIM paspeLleHnemM ANA BCEX NEPEHOCHbIX, HOCUMBIX
(nopraTuBHbIX) razoaHann3aTopoB AOMmKHA ObiTh BbINOMHEHa NpoBepka paboToCnoCOGHOCTU ¢ UCNONbL30Ba-
HWEM NOBEPOYHbIX (KOHTPOMBHBIX) ra30BbIX CMECEN, COAePXKaLLMX M3BECTHYIO KOHLIEHTPALMIO FOPIOYEro rasa;

6) WTaTHLIMW CPEACTBAMM KOHTPONA JOMKHO GbITh YCTAHOBIIEHO OTCYTCTBUE FOPIOYUX ra3os no BCew
TEppUTOpUK 30HbI MPOBEAEHNUS paboT;

B) NSl HEMPEPLIBHOMO MOATBEPHAEHUA OTCYTCTBUS FOPIOYMX Fa30B KOHTPOSb UX COAEPXAHUSA AOIMKEH
OCYLLECTBMATLCA HEMPEPLIBHO;

r) oBcnyxuBaHwe U UCNONb30BaHKUE ra30aHANM3aToOPOB AOSHKHO OCYLLECTBASATLCS TONbKO CneuuanbHo
06yYeHHbIM NEPCOHANOM;

4) B TEY4EHUEe BCEro BpeMeHU NpoBEAEHUS paboT NO TEXHUYECKOMY OOCIY>XMBAHUIO U PEMOHTY AOIDKHbI
ObITb NPUHATBI AOMOSIHUTENBHLIE U aAEKBaTHbIE Mepbl, KOTOPble 006ecnevYMBaloT yBEPEHHOCTb B TOM, YTO Nep-
COHan B Cry4ae BO3HUKHOBEHMUSI YPE3BbIYAIHON CMTyauumn npyu oGHApPY>XEHUM roploYero rasa cnocobeH npa-
BUIbHO BbIMOMHUTL CBOU 00S13@HHOCTM.

[o nonyyenusi paspelueHus Ha nposeaeHue pabor B 30He, cBOBOAHOM OT ra3a, A0MKHbI ObiTh YCNELLHO
BbINOSIHEHbI AEWCTBUSA NO NyHKTaM a) u 6), AN Toro, YTobbl y0CTOBEPUTLCS, YTO 30HA PaboT eiCTBUTENBHO
cBoboaHa OT rasa. 3Tu AeiCTBUSA AOMKHbI ObITb YCNELIHO BbINOMHEHbI 40 TOr0, Kak OyAyT BpEMEHHO OTKiove-
Hbl BCE UNK OTAENbHbIE BUAbI 3aLUMThI M A0 TOr0, Kak Ha 000PyA0BaHUE, KOTOPOE MOXKET CNY>XUTb UCTOUYHUKOM
B3pbIBa, OyAeT NonyyeHo paspeLUeHne Ha BHOC €r0 B ONACHYIO 30HY.

4.5.3 Kontponb 3abopa Bo3ayxa

B Tex cnyuasx, korga Tpebyercsi uToObl B BEHTUNMPYEMOM BO3JyXe OTCYTCTBOBAnu roprouue rasbl
1 napbl, HaNpUMep, B BO3Alyxe, HarHETAEMOM B NOMELLIEHUE UNU ANA ABUraTenst BHyTPEHHEro CropaHusi, pac-
NOJNIOXXEHHOTO B 30HE, B KOTOPOW MOTYT COAEPXaTbCA B3PbIBOONACHbLIE rasbl, HEOOXOAMMO KOHTPONMPOBATb
B3PbIBOONACHBIE KOHLIEHTPALMM TOPIOYKUX ra3oB NPU NOMOLLM ra30aHaNMU3aTopoB, YCTAHOBNEHHbIX HA BO3AY-
xo3abope. B aTom criy4ae npu 06HapY>XEHUU ropovMX ra3oB HEOOXOAUMO BbINONHUTL CREAYIOLLIME AENCTBUA:

1) 3aKpbiTb 3aABMXKU U BbIKITIOYUTb INEKTPUYECKOE NUTAaHUE BEHTUNATOPA NpU HEOOXOAUMOCTH;

2) OCTaHOBUTb TEXHONMOIMMYECKUI NPOLECC ANA TOro, YToObl NPEKpPaTUTb PaAcnpoCTpaHeHue roployero
rasa v noarotoButTb 060pya0BaHME K 06ECTOUMBAHMIO;

3) 06ecTounTb CUCTEMY INEKTPOCHAOKEHNA HEB3PLIBO3ALLMLLEHHOTO 060PYA0BaHNS U MHCTPYMEHTOB.

MpuMeyaHune— Tpebyercs GbITb OCTOPOXHLIM NPU YCTAHOBKE ra3oaHarin3aTopoB ropodux rasoB B BO3[yX0-
BOAbI UNU MHbIE MecTa ¢ TypByneHTHLIM NOTokoM Bo3sgyxa. Mogo6Hoe o6opynoBaHue JomkHO GbITb cneyuarbsHo cnpo-
€KTUPOBaHO, MPOBEPEHO U BbITb crneuuantHo NpegHasHa4deHo ANA onpefeneHust MarbiX YPoBHEH 3arasoBaHHOCTM B yC-
NOBUAX TypOYNEHTHLIX NOTOKOB BO3AyXa. TOMNLKO B 3TOM CMy4ae MOXHO GbiTb yBEPEHHBIM B TOM, YTO BLILLEYNOMSIHYTHIE
AencTBuA ByayT BLINOSIHEHbI, KOMAa B BEHTUNALMOHHYIO CUCTEMY NOMAaAYT ropiodue rasbl U napbl.

MomelyeHus n 060NOYKM, PaACMONOXEHHble B 30He 1 AN 2 U UCMOMb3yIoLME B3PbIBO3ALUMTY BUAA
«P» — «3anofHeHue UM npoayeka 0b0NoYKKU NoA M3BLITOMHLIM AaBNEHUEM P», AOMKHBI COOTBETCTBOBATH
TpeboBaHusaim IEC 60079-13. UCTOMHMKM YMCTOTO BO3AYyXa, UCNONb3yeMbIe A5 HAarHeTaHUA U30bLITOYHOTO AaB-
neHust B TakMe NnomewleHust U 060MoYKkM, AOMKHbI KOHTPONMPOBATLCS Ha NPEeAMET OGHAPY>XEHUS roploYnX
rasoB 1 Napos.
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4.6 EQUHULILI M3MEPEeHNs HOPMarbHON KOHLUEHTPaLUMn U ocobble eanHULIbI N3MepeHus,
NPUMeHsieMble ANs TPACCOBbLIX rA30aHanNU3aTopoB

B atom pasgene ans 0603Ha4eHNA HDU3NYECKUX BENNYNH UCMONL3YIOTCA Creaytowme eauHuLbl u3Me-
peHui:

a) obbemHasa gonsa (volume fraction V/V);

6) HMXHUI KOHLUEHTPALMOHHBbIN Npeaen pacnpocTpaHeHus nnamenu (BocnnameHenusn) (HKMP),
BbIPaXeHHbINW B NPOLIEHTAX.

MpumedaHune—HKINP Metana coctaenset 4,4 o6beMHbIx foneit % B Bo3gyxe (cm. IEC 60079-20-1);

B) BEPXHMI KOHLEHTPALMOHHBLINA Npeaen pacnpocTpaHeHus nnameHn (BocnnameHenusn) (BKIMP)
(upper explosive limit, UEL);

r) o6bEéMHas Aons, BbIpaXEeHHas B 4acTAX HA MUITIMOH (MnH‘1), MCNONb3YyeTCA OSIA U3MEPEHUN
TOKCUYHbIX Fa30B M NapoB, a TaKXe ANA U3MEPEHUIA rOPIOYNX ra30B U NapoB NPU MasnblX KOHLUEHTPaUUsX;

MpuBeaeHHble eaMHULIBI UBMEPEHUI NPUMEHUMBI K AaTYnKam M 000pyaoBaHUIO a4na otbopa npob, npea-
Ha3HayeHHOMY Ans onpeaeneHws aeduuuta KUCrnopoaa, a Takke ANns onpeaeneHus roplovnx n TOKCUYHbIX
rasos v napo.. B no6oii MOMEHT BpeMeHn AaTUUK aHaNu3upyeT Manylo, Kak npaBuso, 0OgHOPOAHYIo nNpoby, co-
AepXaLlyiocs B avelike manoro o6bema. B 3Tom cnyyae ucnonb3ylorcs eAUHULIbI U3MEPEHUS KOHLIEHTPALM.

CuUTyauma CTaHOBUTCA COBEPLUEHO WHOW ANSt TPACCOBLIX ra30aHANM3aTtopoB, e ANMMHA ONTUYECKOro
nyTH, T. €. pacCTOSIHWE MeXAY U3ny4darenem u NPUEeMHUKOM ONTUYECKOTO U3ITyYEHUsI MOXKET ObiTb 0T 1 20 200 M.
AHanusupyemas cpefa B 3TOM Crlydae — 9TO BCe rasbl, HaXoAALmecs B 00beMe Mexzay NPUEMHUKOM U U3-
nyyarenem. TpaccoBble ra3oaHanu3aropbl He MOryT ONpeaenuTbL, NPUCYTCTBYET NU B aHAaNU3NPyeMOii cpeae
€AWHCTBEHHbIN UCTOYHUK Maroi NPOTSXKEHHOCTU C BbICOKMM COZIEPXKAHUEM TOPIOYETO ra3a Unn NPOTSHKEHHOE
cKonneHue ¢ mManbiM COAEMKAHUEM FOproYero rasa. MNpu NOMoLM TPacCoBbIX ra30aHaNU3aTopoB TakKxe He-
BO3MOXHO ONpPEAenuTb NPUCYTCTBUE OAHOTO UIIM HECKOMNbKMX MCTOYHMKOB rOPIOYEro rasa BAoSib ONTUYECKOTO
nyTu. Tpaccoeblie razoaHanu3aTopbl MOTyT U3MEPATb MO0 UHTErpanbHyl0 KOHLEHTPaUMIo No BCeW ANuUHE
onTM4Yeckoro nyTu, BblpaxkeHHyto B HKIMP-m, kak nokasaHo Ha puc. 4.1, nMBO CPEAHIO KOHUEHTPaLUUIO, Bbl-
paxeHHyto B % HKMP (cpeaHee) no Bcen AnNMHE ONTUYECKOTO MyTU, KaKk NOKasaHo Ha puc. 4.2.

Ha puc.4.1 nokasaHo Tpu cryyas, Korga TPM PasnuyHbIX UCTOUHMKA FOPIOYMX ra3oB Pas3fUYHOM Npo-
TSOKEHHOCTW U C Pa3fnNYHbLIM COAEPXaHMEM ropIoYero ra3a MoryT 4aTbh OAUHAKOBLIN CUFHAMN TPacCoBOrO raso-
aHanusatopa, pasHbiin 100 % HKIMP-Mm.

Ha puc.4.2 nokasaHo Tpu crnyyasi, KOraa TPy pas3fiMuHbIX UCTOYHMKA FOPIOHNX Fra30B Pa3fMYHOI NPOTS-
JKEHHOCTM 1 C PasnuyHbIM COAEPXKaHUEM roplovero rasa MoryT faTb OAUHAKOBBIA CUTHAN TPACCOBOIO rasoa-
Hanu3aTopa, pasHblii 5 % HKIMP-m (cpeaHee).

100 % LFL 50 % LFL
— 8. O - N
10 % LFL
10m
1
PucyHok 4.1
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100 % LFL 50 % LFL
— 8. —J e -
20m 20m
10 % LFL
10m |
20M
PucyHok 4.2

5 MpuUHUMNBLI N3MepeHns

5.1 OG6wme nonoxeHusn

Moapo6Hoe onucaHne NPUHLKUNOB U3MEPEHUS NPUBEAEHO B MPUIIOMEHUA A K HACTOALLEMY CTaHAAPTY.
[aHHbIn pasgen coaepXuUT BbIAEPXKKMA U3 MPUIOXEHNUS A, LENbIO KOTOPbIX ABMSETCS NPEAOCTaBMNeEHWe npak-
TUYECKOW MHpopMauumn, HeobxoAMMOW ANA NPaBUIIbHOW IKCMNyaTaUUK, TEXHUYECKOTO 0BCAY>XUBaAHUA U Te-
KyLLIero peMoHTa rasoaHanu3aTopos. 3arofoBkn U Hymepauusi NyHKToB 5.2—5.10.4 naeHTUYHBbI 3aronoBkam
1 Hymepauuu nyHkToB A.2 — A.10.4 npunoxenua A.

[Ans uHXXeHepoB U pyKoBOAMTENEN NPEACTaBNAETCA NONE3HbIM 3HaHWE NPUHLMNOB U3MEPEHUSI Ta30BbIX
[aT4YnKoB M/UNN YyBCTBUTENbHLIX AMEMEHTOB, KOrga OHM NOCMe pa3roBopa C NPou3BoAUTENEM MW NOCTaB-
LUMKOM OBOpPYAOBaHMA MPUHUMAIOT PELLEHWE O TOM, OTBEYaeT Nu BLIGOP TOro UMM MHOFO razoaHanu3aropa
Tpebyemomy npumeHeHuno. OHaKO TEXHUYECKUE XapakTEPUCTUKU U (PYHKUMK, BbLINOMHSIEMbIE rasoaHanusa-
TOPOM, ONPEAENAIOTCA HE TONbKO TUNOM AaTyuKa UMW YYBCTBUTENbHLIX anemeHTos. Mpu BuiGope o6opyao-
BaHUS JOMKHbI ObITb NPUHATEI BO BHUMAHUE TEXHUYECKME XapaKTEPUCTUKU U BbINONHAEMbIE (DYHKLUMK ra3o-
aHanu3aTopoB, paccMaTpMBaeMbIX B COBOKYMHOCTU CO BCrOMOrateribHbiM 060pyA0BaHUEM U MPOrPaMMHBbIM
obecneyeHmnem.

XapakTepucTUKK AaTYUKOB, OCHOBAHHbLIX HA Pa3HbIX NPUHUMNAX U3MEPEHUIA, UX NPEUMYLLIECTBA, TUMNO-
Bbl€ MPUMEHEHUS U OrPaHUYEHUS NO MCNONL3OBAHUIO, BNUAHWUE HEONPEAENsAeMbIX KOMMNOHEHTOB U BELLECTB,
OTPaBMSAOLLIMX AATYUKU, NPUBEAEHBI HUXE.

B Tabnuue 2 npeacTasneHsl Kpatkue ceeaeHns 06 0CHOBHbIX NpUHUMnax usmepenust. NogpobHoe 06b-
sicHeHue cm. B 5.2—5.10 (A.2 — A.10).

Tab6nuuya 2 — O630p rasoaHanMTUIECKOro 060pya0BaHUS C pasfYHBIMU NPUHLMNAMKN U3MEpEHNs

) = 3 3 ol
> QX 5 0 » s
@ x Eo S« S T« €T I9>‘§ S x Ee
Q= sa @ = T s E Fos o =3 Is T5
EE 5 g7 g7 £z 357 | 282 8z £
£
E% | £3 g8 g% 5% | =88 | g8 | I=® z=
g g2 & g g cCz 3 S Sz
T [SH I > F <} - o © =
= o 2 = s C = o L3
=" c a =
Moppo6HocTH 52 53 5.4 5.5 56 5.7 5.8 5.9 510
B MyHKTe
HeobxogumocTb ha HeT HeT (HeT) (HeT) (HerT) Aa HeT He npu-
npueyteTeua O MeHseTCA
B rasoBoii npobe
TUnUYHble AUa- | <100 % | 0—100 | 0—100 | <100 % | <100 % | <100 % | <100 % | <100 % He npu-
nasoHbl U3Me- HKMP | 06.0.% | 06.5.% HKMP HKNP HKMP HKMP HKMNP MeHsAeTCA
PEHUS FroproYmnX
rasos
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OkoHYaHue mabnuupl 2

BHELWHNX ra3oB

. = = =
= g § = ﬂ % = £ s g
2 oE a ] 2 , D ald I 39
o« te 8w S« I« g§g g%s gz ES
T = = C s s S = ITo= c b 3 Is s G
=5 EES o g5 oS3 o8 o5 g
EE s SE O SE s Tk sSQ= [ & =
S ®© o S © 0 s ST =K S o© S x
C o % O o L 8= 8= geq ® EC I s x
© [e3¥] 8 2 2 cC = I =C o g s
[ = T = = I L O = 2
© a 3 o o [= o © -
x o2 = 5 = = 6 g
[ C ® 8
TunuyHbIN gua- He He 0—5% He He He He He He
NasoH uamepenuit | npume- | npume- | HKMP-M | npume- | npume- | npume- | npume- | npume- npume-
AJs TpaccoBbIX HAeTcs | HseTca HAETCA | HAeTca | HseTca | HseTca | HsetcA HAeTCA
rasoaHarmsaTopoB
TunuyHble gna- He He 0—100 He 0—100 He He He 0—100
nasoHbl U3Me- npume- | npume- | 06.4. % | npume- | 06.0.% | npume- | npume- | npume- 06.4.%
peHwii HAeTca | HaeTca HAEeTCA HAeTcs | HReTca | Hsetca
AnsA kucnopoaa
Foptoune rassl, Bone- (cm. Hy (cm. Arnka- H,, CO (cm. H,, CO; | loptoune
He nogaatoLume- wme 5.3) 5.5) Hbl 5.8) CH, rasml
CS U3MEpEeHUIo Mone- 5
Kyribl IP>X
OTHOCUTEeNbHOE B 3aBu Cpea- (Ma- B 3aBu- | Cpea- Manoe Manoe Manoe or
BpeMsi, cpabaTbl- | cumo- Hee noe) cMmo- Hee manoro 4o
BaHUs CTW OT cTH oT cpeaHero
Be- Belle-
WwecTBa cTBa
BnusaHue Hero- HeT CO,, (8a) S0O,, S0, CIHCs3, (dppeo- Belye- NO, NO,
proyux rasos dpeo- NO,, NO, ¢peoHsI Hbl) cTBO
Hel H20 IP<X3
OTpauaneH|/|e2 Si; HeT HeT Si; (HeT) (Si) HeT HeT HeT
(Hal*)y Hal?
(H2S); SO,
Pb
HeobxogumocTb HeT HeT HeT HeT HeT fa fa HeT (Ba/HeT)

I'I pumMedvyaHusa
! KayecTBeHHOe cpaBHeHWe MPUHLMMOB U3MEPEHUs. [JaHHbIe 3HAYEHUA He YYUTLIBAOT BpeMs cpabaTbiBaHus
razoaHanusaTopoB C NPUHYAUTENBHBIM NpobooT6opom.
B Tabnuue npueefeHsl Hanbonee TUNUYHLIE NPUMEPHI.
XJ'IOpI/IpOBaHHbIe YINeBOAOPOAbLI.
4 OpraH1yeckie ranoreHHsIe UMt HEOPraHMYECKNE ranonHLIE COeNHEHNS.
5 MH — WOHU3ALMOHHbLIA NoTeHUMan BeLecTBa; X — aHeprua YP-namnel AeTekTopa.
6 NaHHble B ckobkax ycnoBHbl. CM. COOTBETCTBYHOLLMWA NOZMYHKT.

5.2 TepmokaTanuTuyeckue faTvymKu

5.2.1 O6wune NnonoxKeHus
|-|pVIHLI,VII'I AeVICTBVIFI TepMoKaTanuTn4yeCcknx gar4MkoB OCHOBaH Ha OKUCIEHUN roproyero rasa Ha noBepx-

HOCTM KaTanu3aropa, aneKTpu4ecku Harpeeaemoro Ao temneparypol 450 °C — 550 °C.

TepMokaTanuTu4eckue Aat4mku cnocobHbl paboTaTk HEMPEPbLIBHO B TEYEHUE HECKONbKMUX NET NpU Ha-
NUYMKU B BO3AYXE HE3HAUYNTENBHOMO KOMMYECTBA OTPABMSAIOLLMX BELLECTB, HO Y HMX MOCTENEHHO CMELLaeTcs
HYNeBOW CUrHan U yMeHbLUAETCS YYBCTBUTENbHOCTL BCMEACTBME CTAPEHUSA W BO3AENCTBUA CNEAOoBbIX KOMK-
YeCTB OTPABMSIOLIMX BELLECTB. B CBA3K C 3TUM HEOOX0AMMO NPOBOAUTL PErYNSAPHLIE NPOBEPKU YYBCTBUTESb-
HOCTU U rPagyupOoBKy, 4aCcToTa NPOBEPOK 3aBMCUT OT YCIOBUIA KOHKPETHOIO MPUMEHEHUS.

B 60SbLUMHCTBE CRy4YaeB B KOPMyC AaTyMKa BMOHTUPOBAHO MPOHMLAEMOE METamNMnUuYeckoe yCTpPOii-
CTBO — OTHENperpaauTenb, NO3BONSIIOLWNA rasy A0CTUYbL YYBCTBMTENLHOMO SMEMEHTa U rapaHTUPYIOLLMI,
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4YTO ecnu cogepxaHue roprodero rasa npesbicut 100 % HKIMP u, cnegosatensHo, ras BOCNIAMEHUTCS OT Ha-
rPETLIX YYBCTBUTENbHBLIX 3NIEMEHTOB, TO 3TO HE NPUBEAET K BO3ropaHuio Cpefbl CHapyXu gatduka. OrHenpe-
rpaguTens Takke 3alyLaeT AaTyuk OT NblNKu, MEXaHMYECKUX NOBPEXIEHWUIA N NOTOKOB BO3AYyXa.

5.2.2 O6nactb NPUMEHEHUS

TepmokaTanuTUYECKUE JaTYUKW NMPUMEHSIOT ANS ONPEaeneHnsa A0B3PbIBOONACHBIX KOHLEHTpaUui cve-
ceil ropro4mx rasos U Napos C BO3AYXOM. TepMoKaTanuTu4yeckue AaTinku onpeaensior NpakTu4eckn Bce ro-
proYmne rasbl, HO UMEIOT PA3HYIO YYBCTBUTENMBHOCTb K PA3NUYHbIM FOPIOYMM ra3am;

Bpemsi yCTaHOBMEHUA MOKa3aHUin M 4YyBCTBUTENBLHOCTb 3aBUCAT OT CBOWCTB OMpeAensemoro rasa.
Yem GonbLue MONEKYNsipHas Macca u pasmep MOSEKYMbl ra3a, TeM NpoaoskuTensHee Byaer Bpems yCTaHoB-
NEeHWs NOKa3aHui 1, Kak NPaBumo, MeHbLLE YyBCTBUTENbHOCTb.

5.2.3 OrpaHudenns

MpuHLUMN AEACTBUA TEPMOKATANUTUYECKOrO AATYMKA OCHOBAH Ha KaTtanuTUYeCKOM OKUCIEHWM, a8 OHO
NPOUCXOAMUT TONBKO TOrAa, KOrga NpUCYTCTBYET AOCTATOMHOE KONMUYECTBO kucnopoga (He meHee 10 % 00b-
eMHoln aonu). HeaocTtaTok kucnopoaa MOXeT ObiTb BbI3BaH GONbLUMM COgEpPXXaHWEM FOpIOYEero rasa, 3Hauu-
TenbHO npesbiwaowmm 100 % HKMP, unu 6onbwmMm CoaepxaHuem MHEPTHOTO rasa.

NMPEAOCTEPEXEHWVE! Korga conepxaHue roproyero rasa B Bosgyxe npesbiwaeTt 100 % HKIP,
TepMoKaTarIMTUYeCKUI JAaTYUK B CMITY HeQOCTaTKa KMCNopoaa MOXeT BblOaBaTb OWIMGOYHbIN CUrHan
W, CnenoBaTeribHO, NOKa3aHusA rasoaHanu3atopa MoryT 6biTb MeHble HKMP.

CnegoBaTternbHO, razoaHanM3aTopbl C TEPMOKaTanMTUYECKUMM AaTynkamm, COOTBETCTByOLLME TpeboBa-
Huam [EC 60079-29-1, 4OMKHbI UMETb GNOKMPYIOLLMIACA CUrHanM O BbIXOAe NOKas3aHwui 3a npeaensl Auana3oHa
U3MEpPEHUI (MHAMKALMIO Neperpyskn), 4Tobbl n3bexatb Bbigaqun OLUMOOYHbIX MOKa3aHuii. OaHaKo cTauuMoHap-
Hble AaT4uKK (Hanpumep, AaTYUKU, €4UHCTBEHHBIM BbIXOAHBLIM CUrHANOM KOTOPLIX IBAAETCS TOKOBLIA BbIXO/,
4—20 mA) 1 paHee paspaboTaHHble ra3oaHanu3aTopbl MOTYT HE UMETb TAKOW (DYHKLIMMK.

Mocne BO34ECTBUA FOPIOYMX ra30B NPW COAEMKAHMKM, NPEBbILLAIOLLIEM BEPXHWW Npeaen auanaso-
Ha U3MEPEHWI, UNK NOCne UX ANUTENbHOrO BO3AENCTBMA 4ATYMKY MOXET NoTpeboBaTbCA HECKONbKO 4acoB
ANSA BOCCTAHOBMNEHWUS XapaKTEPUCTUK, a Takke MOryT Habnioaarbcs HeobpaTuMbie MU3MEHEHUS HYNEBOrO CuUr-
Hana u YyBCTBUTENMbHOCTH.

M3meHeHuMss faBneHus, TemMnepaTypbl U BNAXKHOCTM HE 0KAa3bIBAIOT CYLLIECTBEHHOIO BIIUSIHUSI HA NOKa3a-
HUA TePMOKaTanUTMYECKOro AaTtyuka B npegenax pabounx ycrnosui akcrmyataumu. OfHAKO YeM HWKe 3Ha-
YeHue nopora curHanusauum, Tem Gonblue OyaeT BMMsSHME M3MEHEHUIN TeMnepaTypbl U Apyrux akTopos
OKpY>KatoLLlen cpesbl.

[na npegoTBpaLleHns NOXHOTO cpabaTbiBaHUS CUTHANU3aUuu He PEKOMEHAYETCA YCTaHaBNUBAThL 3Ha-
YeHue nopora curHanusauuu Huxke 5 % HKIMP ans metana, 10 % HKMAP ans nponaHa u 6ytana u 20 % HKMNP
Ans napoB 6GeH3WHa Npu YCNoBMU, YTO B NOCNEAHEM CIy4Yae NPUHATLI COOTBETCTBYIOLLME MEPLI NPEAOCTOPOX-
HOCTU NPOTUB TOKCHUYECKOro J:lel7ICTBI/I$| napos.

Mo ykasaHHbIM BbilLe NPUYMHAM TepMOKaTanuTUYecKue AaTtyuku He NOAXOAAT ANA NPUMEHEHUN, B KO-
TOpbIX TpebyeTcs BbICOKask YyBCTBUTENbHOCTL (Hanpumep, ANA AMana3oHOB U3MEPEHWI 3HAYUTENbHO HUKE
0 % — 10 % HKMNP).

5.2.4 BnuaHue HeonpeaensieMblX KOMMNOHEHTOB

Ecnu koHTponupyemasa cpeaa COAepXUT UHEPTHbIE rasbl, HanpuMep, asoT unuM AUOKCUA yrnepoaa,
TO TepMoKaTanuTU4Yeckue JaTtymku MOryT BblaaTb cnabblit unu aaxe Hynesow curdan. Moxoxwve npodnemobl
MOTYT BO3HWUKHYTb U3-3a NPUCYTCTBUSA NApPOB BOAbI, KOTOPbIE, CKOHAEHCMPOBABLUMCH, MOTYT 3aKPbITb NOBEPX-
HOCTb OrHenperpaauTens, NpeaoTBpaTuB NPOHUKHOBEHME ra30B K TEPMOKATaNnUMTUYECKOMY AaT4UKY.

5.2.5 OtpasneHue

TepMoKkaTanuTU4YEeCKMe AaTyuKkn YyBCTBUTENbHLI K OTPaBIIEHMIO BELLECTBaMU. MoTeps YyBCTBUTENBHOCTU
B pe3ynbTare OTpaBMeHUst MOXET ObITb HEOBPaTMMON UM BPEMEHHON B 3aBUCMMOCTM OT NPpUpOoALI BELLECTBA.

HeobpaTtumasi notepsi YyBCTBMTENIbHOCTU, M3BECTHAsA KaK «OTPaBMEHWEe Kartanusatopa», BO3HUKAET
B pesynbTare BO3AeiCTBUSA crnefyowux BeLwecTB:

- KPEMHUIAOPraHN4eCckux CoeauHeHuii (HanpumMep, BOAOOTTANIKUBAIOLUMX BELLUECTB, HEKOTOPLIX Knees
1 KOMMNayHA0B, OTAENbHbIX MACES U KMPOB, HEKOTOPbIX JIEKAPCTBEHHbIX NPEenaparoB, HEKOTOPbIX MATEPUANOB
NPUMEHSIEMbIX ATTA XUMUYUCTKK);

- TETPasTUNICBUHLA (COoaepXKaLLerocs, Hanpumep, B STUNUPOBaAHHOM GeH3nHe, B 0COGEHHOCTN B aBua-
UMOHHOM GeH3uHe);

- COEeAVHEHMWIi cepbl (HanNpuMep, AMOKCKUAA Cepbl, CEPOBOAOPOAA);

- ranoreHcoaepaLimx coeanHeHun (HanpuMep, paaa ranoreHHblX yrnesoa0p0a0B);

- chocchopopraHuyecKUx coeauHEHNIE (Hanpumep, repbuunaos, MHCEKTMLMAOB M 3PupoB HOCHOPHOI
KUCMOTbI B OFHEYMNOPHbIX MMAPaBINYECKUX XNAKOCTSX).
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Tak Ha3blBaeMble «CTOMKUE K OTPaBIEHUIO» AATUUKM CNOCOOHBLI NEpeHOCUTL Gonee BLICOKUE A03bl Ta-
KUX BELLECTB, YEM TPAAULMOHHLIE AATUUKU, NPEXAE YEM Y HUX NPONAZAET YyBCTBUTENLHOCTL. Ha aToM atane
KPOME CHWXXEHUSI YYBCTBUTENbHOCTU MOTYT YXYALUUTLCA APYTUe UX XapakTePUCTUKKU, HAaNnpuMep, yBenuuuTcs
BPEMS1 YCTAHOBMNEHUSI NOKa3aHWUM.

Te paT4mkm, KOTOPLIE HE SABNSIIOTCA «CTOMKUMU K OTPABIEHUIOY, B psfie Cy4aes MOryT ObiThb 3aLUMLLEHDI
OT DOMbLUMHCTBA KaTanNUTUYECKUX 1408 NPU NOMOLLM hunbTpoB. OQHAKO CrieayeT NOMHUTL, YTO (OUNbTPaMK
He0OX0AMMO NOMNb30BaTLCA C OONBLLOW OCTOPOKHOCTLIO. HeobxoamMo cnefoBaTb UHOPMALIUK, N3NOXKEHHON
B MPUIOXeHUU A.

Cneayet obpaTuTbhCa K PYKOBOACTBY MO 3KCMfyaTtauuu rasoaHanu3aropa, YroObl BbISCHUTb, Kakue Be-
LecTBa MOTyT OTPaBUTb Karanu3aTtop U Kak 3alUMTUTb JaTuuK.

5.3 TepMOKOHAYKTOMETPUYECKUE AATYUKMN

5.3.1 O6wume nonoxxeHus

MpuHUMN AeCTBUA TEPMOKOHAYKTOMETPUYECKUX AaTYUKOB OCHOBAH HA M3MEPEHUU PA3HOCTU TeMNepa-
TYP MeXay aneKTpUuyecku HarpeBaeMbIM PE3UCTUBHBIM 3MIEMEHTOM, NOMELLEHHbIM B KOHTPOSIUPYEMYIO cpeay,
M TaKMM >XE 9NEMEHTOM, NMOMELLEHHbIM B KAMEpPY C ra30M CPaBHEHUS, BbI3BAHHON pasnuMuMem Tennonposo-
JHOCTEN onpeaensieMoro KOMMOHEHTAa U rasa cpaBHeHusl. [1aTuuk He U3MEHSAET XMMUYECKOro cocTasa npobbl,
ans paboTbl eMy He TpebyeTcst KUCNopoa.

TepMOKOHAYKTOMETPUYECKUE AaTUMKWU NPUMEHSIOT AN ONpeaerieHns Takux ra3os, TENONPOBOAHOCTb
KOTOPbIX B XE€NAaeMOM Auana3oHe U3MEPEHUI 3HAYUTENbLHO OTNIMYAETCA OT TENNONPOBOAHOCTU CPABHUTENb-
Hol cpeabl (00bMMHO BO3ayxa). OaHako onybnMKoBaHHbIE TAOMMUBI TENSIONPOBOAHOCTU MOTYT NPUBECTU
K OLUMBOYHBIM BbIBOAAM, MOCKOJIbKY HA YYBCTBUTENLHOCTD AATYMKA TAKXKe BIUSIOT MHbIE (DAKTOPLI, HANpUMep,
KOHBEKLMS UMW NepeHOoC MaCChbl.

5.3.2 O6nactb NpUMEHeHus

Ana npyMeHeHUs TEPMOKOHAYKTOMETPUYECKUX AATYMKOB HE TpeDyeTca Hanmume KUcnopoaa u ¢ ux no-
MOLLbIO MOXHO U3MEPSTL coaepxaHue rasa o 100 ob6beMHbix gonen %. Ha npaktuke BepxHui npeaen ana-
nasoHa U3MepeHuii TepPMOKOHAYKTOMETpUYECKoro aartumka npesbitaet 100 % HKIP.

3TU Jatyuku npurogHbl Anst 06HapPYXXEHUA OAMHOYHOTO KOMMOHEHTA — ra3a, UMEIOLLETO BbICOKYIO
UNKU HU3KYIO TENMOMNPOBOAHOCTL MO CPABHEHUIO C TENNONPOBOAHOCTLIO BO3AYyXa, KOTOPbIN CAYXWT CPAaBHU-
TencHoW cpefoi. XapakTepHa BbiCOKasi YyBCTBUTESNbHOCTb TEPMOKOHAYKTOMETPUYECKMX AATUUKOB K NPUCYT-
CTBUIO B BO3JJyX€ TaKWX ra3oB, Kak BOAOPOA, rennit U HeOH, TENNONPOBOAHOCTL KOTOPLIX BENUKA; YyBCTBUTENb-
HOCTb K METaHy TaKKe CHUTAETCA NPUEMIIEMON.

5.3.3 OrpaHu4yeHunsa no NPUMEHEHUIO

TepMOKOHAYKTOMETPUYECKUIA METO NPUMEHUM B T€X Cy4asnX, KOrAa M3MEHEHUA BbIXOAHOIO CUrHana
Jaryuka oT USMEHEHUS KOHLIEHTpaLuu pOHOBOrO ra3a He3Ha4ynTenNbHbl MO CPABHEHUIO C CUTHANOM OT onpeae-
NsieMOoro KOMMOHeHTa (rasa Unu cMecu ra3oB) B BbIGPAHHOM ANaNasoHe U3MEPEHUs.

TepMOKOHAYKTOMETPUYECKUE AAaTYMKKM Hen3bupatenbHbl K ropiouum rasaMm. OHM pearupyior Ha Bce
ra3bl — ropro4ne U HEropIoYKeE.

TennonpoBOAHOCTb FOPIOYMX FA30B CUIBLHO pasnuyaeTca mexay cobon. Bonee nerkue rasbl (Hanpumep,
METaH U BOA0POA) XapakTepu3ytoTcs 0onbLIe TENNONPOBOAHOCTLIO, YEM BO3AYX, B TO BpeMS kak bonee Tspkenblie
rasbl (Hanpumep, HenpeaenbHbIe YINeBOA0POAbI) MMEIOT MEeHbLUYIO TeNNOoNPOBOAHOCTL. CrieaoBaTenbHO, HUYEro
Hernb3§ Cka3aTb O CUMrHamne AaTtyMka B ra30BOoM CMecH 10 TeX Nop, NOKA He CTaHET U3BECTEH KOMIMOHEHTHbIN COCTaB
3TON cMecu. B xyaLuem criyuae TennonpoBoAHOCTb CMECH ra30B C BLICOKON U HA3KOMW TEMMONPOBOAHOCTLIO MOXKET
ObITb paBHA TENMOMNPOBOAHOCTU BO3AyXa, MPU 3TOM BbIXOAHOW CMrHan agatunka 6yaer OTCyTCTBOBATD.

5.3.4 BnugaHue HeonpeaenseMbiX KOMMOHEHTOB

Kaxkablvi ra3z xapaktepusyercss COOCTBEHHON TENNONPOBOAHOCTLIO, U COOTBETCTBEHHO, NOOOI ra3s oka-
3bIBAET BNUSIHUE HA NOKa3aHMA TEPMOKOHAYKTOMETPUYECKOro AaTyuka.

B GonbLuMHCTBE Criy4aeB CUNbHBIM BriMsiHUeM obnagaiotr napbl BoAbl, TeM Bonee YTo Ux cogepxaHue
B BO3AQyxe CUINLHO konebnercsi, 0COOEHHO B XapkoM knumarte. [ina ycrpaHeHus addekta BNMUMAHMS Napos
BOAbI MOXET NoTpeboBaTbCs OCyLLEeHWe NpoobI.

5.3.5 OrtpaBneHune

OtpaBnsiloLme BO3AEUCTBUA HA AATUMK HEU3BECTHBDI.

5.4 NndpakpacHbie AaTYUKN

5.4.1 O6wwue nonoxeHus

MpuHUMN gencTBMA ONTUYECKMX MHMPPaKPACHbIX AaTYUKOB OCHOBAH HA NOIMOLLEHWM MONeKynamu onpese-
NSIeMOro ra3a 3HepruM CBETOBOrO MOTOKA B YNbTpadMonNeToBo, BUAMMON UNKU MHpaKpacHoi obnactu cnekTpa.
CyLuecTByloLLME ra3oaHanu3aTopbl NpeMMyLLECTBEHHO paboTatoT B MHdpakpacHoii (MK) obnactu cnektpa.
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MHdpakpacHble AaTuuKu HE UCKAXaIoT Npo0y, n um He Tpebyetca Ans paboTbl NPUCYTCTBUE KUCNOPOAA.
3T JaTuMKuU UMEIOT NPOAOIDKUTENbLHBIA CPOK CNYXObI.

3TOT TUN AATYMKOB NO3BOMSET UCNONbL30BaTb CAMOAMArHOCTUKY, 3TO CBOMCTBO YBENUYMBAET UHTEpBanN
TEXHU4YECKOro Oﬁcny)l(I/IBaHVIﬂ Aaryuka.

5.4.2 ObnacTtb NpUMEHeHUs

WK-patumku rpagyvpyior Ans onpegeneHms OAMHOYHOIO KOMMNOHEHTA U B HEKOTOPbIX Criydasix ux rpagy-
MPYIOT ANsi onpegeneHnst HECKONMbKMX KOMMOHEHTOB. MpucyTcTBue aApyrux ra3oB He Gyaet 06HapyXeHo, ecnu
ux cnekTp nornoweHus B MK-obnacru nexut 3a npeaenamu cnekrpa nponyckaHus npuemiuka UK-nanyuenus.
Cne,qOBaTeano, razoaHanu3aropbl ¢ TaKMuMM gart4yukamu cnejyert Ucnonb3oBarb TONMbLKO ANA 06Hapy>|<eHv|;|
TaKnX ra3oBbiX CMECEN, NS KOTOPbIX OHM ObinNu OTrPaayupoOBaHbI.

MK-gatumku He pearupytoT Ha Bogopoa. OfiHaKO MX MOXKHO UCMOSb30BaTh AN onpeaeneHust 60nbLUMH-
CTBA JPYrUX roplovnx rasoB B noOOM YCTAHOBNEHHOM AMAaNa3oHe U3MEPEHUSI OT HECKOMbKUX COTbIX AOMEn
o6bemHol gonu % Ao 100 o6beMHbIX aonen %. Yem ANMHHEE ONTUYECKUIA MYTb, TEM BbilLe OyaeT YyBCTBU-
TEnNbHOCTb AATYMKA.

TpaccoBble ra3oaHanu3aTopbl NPUMEHSIIOTCA Ans 0GHAPY>XEHUS HU3LLKMX ankaHoB, arikeHOB W CMMPTOB.
OObl4HbBIN Anana3oH usmepenuin coctaensiet 0—5 HKIMP-m.

5.4.3 OrpaHuyeHnst No0 NPUMMEHEHUIO

WK-patymkm He YyBCTBUTESNBHLI K BOAOPOAY.

N3meHeHus AaBneHus aHanmupyeMOﬁ cpeabl HE BNUAIKOT HA HyneBbl€ NOKasaHwudA, HO YyBCTBUTESb-
HOCTb, KaK Nnpasumno, npsaMo nponopuuoHarnbHa napuvanbLHOMy AaBIEHUIO ONPeaensaeMoro KOMMNnoHeHTa.

HekoTopble TUMbl 4aTYMKOB, UCNOSMb3YIOLME MOAYNALMIO noToka NMK-u3nyyeHusa mnm onTMKo-akycTuye-
CKMI NPUEMHMK, YYBCTBUTENbHbI K BUOpaLuu.

Hekotopbie Tunbl MK-gaTtuMkoB, ncnonb3yowme MoAynNnMpoBaHWe ONTUYECKOro ny4va unm hoTo-akyCcTu-
YeCKUIA NPUEMHUK U3Ny4EeHUsl, YyBCTBUTENBHbI K TPSICKE U BUOpauuu.

TpaccoBbl€ ra3oaHanuM3aTopbl YyBCTBUTENbHbI K PACCOMNMACOBAHUIO OMTUYECKUX OCEN.

5.4.4 BnusHue HeonpeaensaeMblX KOMMNOHEHTOB

Heonpeaensembie KOMNOHEHTbI (TOPIOYME M HETOPIOYME ra3bl) MOTYT Bbi3bIBaTb M3MEHEHWE curHana
Aatyuka.

M3mMeHeHune KOHLUEHTPaLUmM NapoB BOALI B aHANW3UPYEMON ra30BON CMECH MOXET Bbi3biBaTb U3MEHEHUE
curHana. MazoaHanusatopel, otBeqatowme Tpe6osanusam IEC 60079-29-1, ByayT UMETL MUHUMATLHYIO YyB-
CTBUTENbLHOCTb K Napam BOAbI.

Hanuuve B npobe TBepAbIX YacTUL U Kanenb >XUAKOCTU, KOTOPLIE TalkKe NOrNoLWaloT UHdPaKpacHylo
3HEpPruto, BbI3bIBAET UBMEHEHWE CUrHana garynka unu noTepio YyBCTBUTENLHOCTU. BaxxHo npeaynpeauTsb 3a-
rpA3HEHNE ONTUYECKMX KOMMOHEHTOB (HanpuMep, OKOH U 3epkarn), 0COGEHHO 3arpsasHeHue, BbI3BAHHOE TBEP-
AbIMK YacTuLaMu Unu KoHzeHcauuen napos. Korga ana 3awmtbl OT 3arpsi3HEHUNA 9MEeMEHTOB ONTUYECKOTOo
TpakTa MCrosb3yloT OUNbTPbl TOHKOW OYUCTKW, CIEAYET UMETb B BUAY, YTO (DUNBTPLI MOTYT 3aKynopuTbCs
Mpu CUNBbHOM 3arpsi3HEHWM NpoObl.

Bo3sgeicTene HeonpeaenseMbiX KOMMOHEHTOB M MapOB BOAbI HA NOKa3aHUA TPACCOBLIX ra30aHanu3aro-
pOB cyLlecTBEHHO GonbLue, yem ansa apyrux Tunos UK-gatumkoB. Kpome Toro, TpaccoBble razoaHanu3aTopbl
J0JDKHbI ObITh PaGOTOCNOCOBHLI NPKU NONaAaHUM B ONTUYECKUI NYTh MbIMK, TYMaHa, AOXAA UMK CHEra, a Takke
NPy HanMM4uKU eCTECTBEHHOTO M UCKYCCTBEHHOTO OCBELLEHWA. TPaCcCOBbIE ra30aHanu3aTopbl, COOTBETCTBYIO-
wue TpebosaHuamM |IEC 60079-29-4, nogsepkeHbl MMHUMArIbHOMY YPOBHIO MOMEX OT BCEX NePEeYUCEHHbIX
BO3JENCTBUNA.

5.4.5 OtpasneHue

OTpasnsioLime BO3AeNCTBUSA Ha AaTYUKU HEU3BECTHDI.

5.5 MNMonynpoBOgHUKOBbIE AATYUKU

5.5.1 O6Lme NonoxXeHus

MpuHUMN paboTbl NONYNPOBOAHMKOBBLIX 4ATYMKOB OCHOBAH HA M3MEHEHWWU 3MEKTPONPOBOAHOCTH, Bbl-
3BaAHHOM XeMocopOLuueli Mofekyn onpeaensiemMoro KOMNOHEHTa Ha NMOBEPXHOCTW HArpPeToro YyBCTBUTENbHOTO
anemeHTa.

5.5.2 ObnacTtb NpUMEHEHUS

MonynpoBOAHMKOBbLIE AATUMKN MPUMEHSIOT AN ONPeAEneHNUs ra3oB B LUMPOKOM AWana3oHe KOHLEHTpa-
LMiA, B TOM YMCNE OYEHb HU3KMX, OAHAKO WX XapaKkTepucTuka npeobpa3oBaHus HeNMHeNnHa.

OHM NpUroAHbI ANs CNONb30BAHUA B TEYEUCKATENsX, AaXEe NMPU O4€Hb HU3KMX KOHLEHTpaLWsAX onpeae-
nAemMoro KOMMOHEHTa, U B CUrHanu3aTopax, He MMerLLuX OTCHETHOro YCTPOMCTBA.
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5.5.3 OrpaHuyeHus no NPUMEHEHUIo

MonynpoBOAHUKOBLIE AATYMKKU FOPIOYMX ra30B, KaK NPaBMNO, HEN3dupaTenbHbl MO OTHOLLEHMIO K OTAESb-
HbIM KOMMOHEHTAaM, YyBCTBUTENbHLI K UBMEHEHUSIM BIAXHOCTU U HEONpeAEnseMbIM KOMNOHEHTAM, ANs HUX
XapakTepHbl Apeid, kak HyneBbIX NOKasaHWi, Tak u YyBCTBUTENIbHOCTH.

HoBbIM gatumkam MOXET NOTpeboBaTbCA AnuTenbHas npupatoTka (40 HECKONbKMX Heaenb) Ansi crabu-
nusaummn HyneBbIX NOKasaHWi U YyBCTBUTENbHOCTU Nepes NpoBeaAEHUEM rPaayMpoBKKN (CM. NPUIOKEHUE A).

Ecnu cogepxaHne onpeaensiemMoro KOMNOHEHTa NPEBLILLAET BEPXHUI Npejen Auana3oHa u3MepeHun,
[aTynKy MOXeT NoTpeBoBaTbCA HECKONMbKO YacoB A1l BOCCTAHOBIEHUS XapaKTepPUCTUK MU MOTYT NPOU30WTH
HeoBpaTuMble M3MEHEHUA HYNEBbIX NOKa3aHUI U YYBCTBUTENbHOCTH.

5.5.4 BnusaHue HeonpeaenseMblX KOMNOHEHTOB

MonynpoBOAHUKOBLIE AATYMKM HEM3OUPATEnbHbI, OAHAKO YNyULLEHHbIe AaTYUKU MOTYT UMETbL onpeae-
NEHHYIO CENEeKTUBHOCTb. Heropioume rasbl MOTyT BbI3bIBaTb KakK OTPULIATENBHbLIN, TAK U NONOXUTENbHbIN CUT-
Han gatuuka. Hekotopele rasbl, Hanpumep NO,, BbI3bIBAIOT OTPULIATESNbHDIA CUrHaN NO OTHOLLEHWIO K CUrHamny
OT roptoYmx rasos.

JaTtumkn OZHOrO TMMA MMEIOT LUMPOKWI pa3bpoC 4yBCTBUTESILHOCTU K ONpeaensieMoOMYy KOMMOHEHTY,
K TOMY XX OTHOCUTErbHasi YyBCTBUTENbHOCTb K APYrUM rasaM MOXET 3HAYMTENbHO OTNMYAaTLCA OT OA4HOro
Aaryuka K apyromy.

5.5.5 OtpasneHue

Ha 4yBCTBUTENBLHOCTL MONYNPOBOAHUKOBLIX AATYMKOB OKa3biBAKOT CUNbHOE BMsiHUE (B GONbLUMHCTBE
Cry4aeB MOHWXAIOT €€, HO MHOIAA W MOBLILLAIOT) TAKUe XX BELLECTBA, KOTOPLIE OTPaBMAT TEPMOKaTanuUTU-
YecKuUe JaT4MKW, HO NMPKU KOHLIEHTpauuax 00MbLUMX, YEM KOHLEHTPALIMK, BAUAIOLLME HA TepMOKaTanuTuyeckue
aaryuku. Mpumepbl TakMx BELLECTB:

- LLEMOYHbIE U KUCIOTHbIE COEAUHEHUS,

- CUIMKOHBI;

- TETPasTUNCBUHEL;
CepHble COeANHEHUS;

- ranoreHHble COeANHEHUSI.

Cnegyet 06paTuTbCA K PpyKOBOACTBY NO KCMIyaTaLMmu ra30aHanu3aropoB, YToObl BbISICHUTb, Kakue oT-
paensoLLme BeLlecTBa MOTYT MOBIUATL HA YYBCTBUTESILHOCTbL U KaK 3aLUTUTL AATYMK.

5.6 OneKTpoxuMUveckue AaTYMKu

5.6.1 O0wume NoNOXKEeHUA

MpuHUMN AeiicTBUA ANEKTPOXUMUYECKUX 4aTYMKOB OCHOBAH HA U3MEHEHUU INEKTPUYECKNX NapaMeTpoB
3MNEKTPOAOB, HAXOASILUMXCA B KOHTAKTE C 9MEKTPONUTOM, B NPUCYTCTBUKU onpeaensemMoro rasa. N3ameHeHue
3NEeKTPUYECKMX NapaMeTpoB ABNAETCA CNeaCTBUEM OKUCITMTENbHO-BOCCTAHOBUTENLHON peakumu onpeaense-
MOFO ra3a Ha NoBepXHOCTU dNeKTpoaa.

[atumku TpebyloT perynapHon rpagympoBKu Yepe3 YCTAaHOBMEHHbIE UHTEPBAasbl BPEMEHU B LIENSX KOp-
peKTMPOBKU Apeiidha HyNA U YyBCTBUMTENBHOCTY U, B KOHLIE KOHLOB, nognexat 3ameHe. Cpok cnyx6bl B 6Gnaro-
NPUSITHBIX YCIOBUsIX 0ObIMHO Gonee 2 ner.

5.6.2 O6nactb NPUMEHEHUA

OneKkTpOXUMUUECKNE AATUUKN HE NOAXOAAT ANA 0GHAPY>KEHNUS MHOTUX YrNeBoA0poAoB. X npumeHsiioT
AN nsamepeHusa 06bLeMHON 40K BOAOPOAA unu okcuaa yrnepoaa snnotb Ao 100 % HKIMP u kucnopoaa ao 25
006BbEMHBIX gonein %. CyLecTBYIOT TaKKe AaTYMKN ANA M3MepeHun o6beMHou aonu kucnopoaa Ao 100 %.

Kpome Toro, 31 AaT4mKu LWIMPOKO NPUMEHSAIOT ANSA M3MEPEHUA COAEPXHAHNA TOKCUYHBIX ra30B, BNNOTb A0 He-
CKOINbKUX MUNSIMOHHBIX A0nen. Hocumble rasoaHann3aTopbl roproumnx rasos B guanasoHe 0 % — 100 % HKIMP, uc-
nonb3yoLMe Kakorn-nubo U3 TUNOB AATYUKOB, ONUCAHHBIX B HACTOSAILLIEM CTaHAapTe, YacTo U3rOTOBMSIOT B MHOTO-
KaHarnbHOM WUCMOMHEHUM, BKIIOYAA B UX COCTAB ANEKTPOXMMUYECKME AATUUKM TOKCUUHbIX FA30B U KUCNOpoAa.

5.6.3 OrpaHnueHusa No NPUMEHEHUIO

MoxeT HabniogaTbCca BpeMeHHas NoTepst YyBCTBUTENbHOCTU BCNEACTBUE KOHAEHCALMU BOAbI HA MEM-
OpaHe paarumka.

[ns nporekaHnsa aNeKTPOXMMUYECKON peakumum Heobxoaum kucnopog. MNpu pabore garumka B 06eCKuc-
NOPOXXEHHOI cpefie KNCopoa, pacTBOPEHHbIN B 9NeKTponuTe, 06ecneynt NpoTeKaHUe dNEeKTPOXUMUYECKON
peakuun B TEYEHME HENPOAOIMKUTENBHOTO BPEMEHU B 3aBUCUMOCTM OT JiaTuuka, HO AnuTenbHasa pabora aar-
ymKa nNpu OTCYTCTBMM KMCNOPOAA B aHANU3MPYEMOI Cpeae HEBO3MOXHA.

B 3aBMCUMOCTM OT TUNA AATYMKA U ONPEAENSEMOro KOMMOHEHTA Y AAaTYMKA MOXET COKPATUTLCA CPOK
cnyx6bl MU YMEHbLLUMTLCA ObLICTPOAENCTBUE, ECMU COAEPXKAHUE ONPEAENAEMOr0 KOMNOHEHTA NpeBbILLAET
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BEPXHWUI npeen aguvana3oHa U3MEPEHUn. OTO XapaKkTepHO ANA KUCMOPOAHbLIX AATYMKOB, UCMOMb3YIOLLMXCA
npu BbICOKOM COAEPKAHUM KMCMOPOAA, KOr4a CBUHLOBLIA 3MEKTPOA PacxoayeTcs nponopuuoHansHO 00b-
eMHOI Aone kucnopoaa.

Mpu HU3KOW TemnepaType UMM BNAXKHOCTU MOXET MPOU3OWTM CHUXKEHUE YYBCTBUTENMLHOCTU U YBENU-
YUTbCHA BPEMS YCTAHOBMEHUS NokasaHui AaTuuka. AnutenpHas paboTta npu o4eHb HU3KMX 3HAYEHUAX BMaX-
HOCTU MOXET NPUBECTU K BbICLIXaHUIO ANEKTPONMUTA.

5.6.4 BnuaHue HeonpegensiemblX KOMMNOHEHTOB

SnekTpoxuMmmuyeckne Aardrku MOTyT pearpoBaTtbh Ha Apyrue rasbl, BblgaBasi Kak MONOXMUTENbHbIA, TaK
U OTpULATENbHbINM CUrHan.

3a NCKNIoYEHEM KUCIOPOAHBIX AaTYMKOB, YYBCTBUTENLHOCTL K HEONpPEAensieMbiM KOMMNOHEHTaM B He-
KOTOPbIX CNy4asix MOXET ObITh BbILLE, YEM K ONpeaensieMbiM.

[Ans HeKoTopbIX TUMNOB 3NEKTPOXMMUYECKUX AATYUKOB YYBCTBUTENbLHOCTb MPOMOPLMOHANbLHa arMmo-
chepHOMY AaBneHuto. [ina AaTynkos Apyrux TUMOB Nnepenabl AaBneHusi CoO34aloT ONacHOCTb NOBPEXAEHUS.

CywecTBYHOT YacTHbIe CIfly4Yau BNUMAHUA HeonpeaenseMbiX KOMINOHEHTOB Ha KUCSIOPOAHbIe AAT-
YMKU NPU UX UCNOSIb3OBAHMU He B BO3AyXe, a B ra3oBbIX CMeCsX NPU O4YeHb BbICOKOM COAEPpXaHUMU
roprovmnx rasos (CM. npuroxeHune A.)

5.6.5 OtpasneHue

Ha anekTpoxumuyeckue gaTt4yMku MOTYT BAUATHL pasfnudHble rasbl, coaepxaiumecs B npobe, 4To MOXeET
NPUMBOAUTL K NOTEPE YYBCTBUTENbHOCTU AaTYUKOB.

HekoTopble KUCNOPOAHbIE AaTUYMKN MOTYT TEPSATb YyBCTBUTENBLHOCTL U3-3a OonbLLOro coaepxxkanus CO,
B aHanuM3upyemow cpeae, BCTYNaLLero B XMMUYECKYI0 PEeaKkUMIO C ANEKTPONUTOM.

5.7 NMnameHHO-MOHU3ALUUOHHbIE AATYUKU

5.7.1 O6wue nonoxxeHus

MpuHuMn paboTbl NNaMeHHO-UOHM3ALUMOHHBLIX AaTyukos (M) 0CHOBAH Ha MOHU3ALMM B ANEKTpUYe-
CKOM M0J1€ OpraHUYeCcKnX COeaNHEHWUI, KOr4a OHW CXXUraloTCa B NNaMeHu BOAOPOAHOM ropernku.

5.7.2 ObnacTtb NpUMEHEHUS

ML vcnone3yotes, koraa He0OX0AUMbI BbICOKAsA YyBCTBUTENLHOCTb, LUMPOKUIA AUANA30H U3MEPEHUM,
Manasi norpeLIHoCTb U3MEPEHUIA, YyCTOMYMBOCTb K OTPaBREHUIO U ObICTPOE BPEMA YCTAHOBIIEHUS MOKA3aHWM.
MWL npurogHel ANs U3MEpPeHUi B AnanasoHax oT e4AuHUL, MUINMOHHBLIX gonen 4o 100 % HKMP u gaxe Bbiwe.

C nomouwpbto ML MOXHO onpeaenaTb NOYTU BCE OpraHnyeckue coeguHeHus, 60NbLUUHCTBO U3 KOTOPbIX
roptouue.

[aHHbIN TUN 4aTYUMKOB NPUrOAEH ANA M3MEPEHUI NPU NOBLILLEHHbLIX TEMNEPaTypax.

5.7.3 OrpaHu4eHusi No NPUMEHEHUIO

MpuHuMn aeicTBusi He obecnednBaeT M3GUPATENbHOCTb, TaK Kak, Kak NPaBuUmno, BCe OpraHu4eckue co-
eflMHeHNs1 BbI3bIBAIOT MOsIBNEHWe curHana aatuuka. Ecnu npegnonaraerca npucyTcTBUE Pa3fnU4HbIX ra3os
B MecTe ycraHoBku M, HeobxoaMMo npoBECTU rpaiyupoBKy Aaryuka Ha TOT ra3, K KOTOPOMY OH Haume-
Hee YyBCTBUTENEH. [Nsi AAHHOTO METOAA OTHOCUTENbHAs YYBCTBUTENMbLHOCTL fly4lle NOARAETCH pacueTy,
yem Ana gpyrmx MeEToaoB.

[laHHbIe 4aTYMKM HE NPUrOAHbLI ANns OOHaPYXXEHUS rOpPIoYUX HEOPraHU4eCcknX razos. OHN MOrYT Takke
0OHapyX1BaTb HEKOTOPbIE OPraHNYEeCKNe BELLECTBA, KOTOPbIE HE ABNAIOTCA FOPIOYUMMU.

Ona ropeHust BOAOPOAHON ropenku TpebyeTcs nogada usBHe BOAOPOAA U (OObIMHO) CUHTETUYECKOTO
Bo3ayxa. CurHan gatymka CunbHO 3aBUCUT Kak OT pacxoaa npoObl, Tak U OT pacxoda BOAOPOAA U B MEHbLUEN
CTeneHu OT pacxoaa Bo3gyxa Ans ropeHna (CM. npunoxxeHue A).

5.7.4 BnuaHue HeonpeaensemMblX KOMMNOHEHTOB

MHepTHble u peskue (BnaropogHelie) rasbl, OKCUAbLI a30Ta, ranoreHbl, a3oT, KNCrnopoa, ANOKCUsa yrnepo-
A, YeTbIPEXXITIOPUCTLIN YINepoa U BO4A He ONpeaensoTcsa AaHHbIM METOAOM.

lanoreHcoaep)kalyme yrneBoaopOAbl CHUKAIOT YyBCTBUTENLHOCTb, €CMN ra30aHanm3aTrop oTrpagyvpo-
BaH Ha u3MepeHue obLuero cogepxaHus yrnepoaa B ra3oBoi CMecHu.

MWL Henb3A NpUMEHATb ANA U3MEPEHU B CMECSX C BLICOKUM COAEPXKAaHUEM ra3oB, KOTOPbLIEe racar
nnams, HanpumMep, ppeoHoB.

5.7.5 OtpaBneHue

Kak npaBuno, Ans AaHHbIX 4aTYUKOB HE XapakTepHO OTPaBMEHME, HO €CNU B Npobe NpucCyTCTBYIOT KpEM-
HUiOpraHMyeckne COeaWHeHUs UNU Apyrue BeLuecTBa, KOTopble o6pasyloT TBepAble NMPOAYKTbI CropaHus,
TO OHM MOTYT BbI3BaTb 00PA30BaHME HANETa Ha 9NeKTPoAAax U Ha M3ONALUKM, KOTOPLIN NPUBEAET K CHUKEHUIO
YYBCTBUTENBLHOCTU U, B KOHLIE KOHLIOB, CAENaeT AaT4yuK HepaboTocnoCoOHbIM.
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5.8 AnanusaTtopbl TeMnepaTypbl NSlaMeHn

5.8.1 O6wme nonoxxeHus

MpuHUMN AenCcTBMA aTUMKOB — aHANU3aTOPOB TemnepaTtypbl nnamenun (ATI) OCHOBAH HA NOBbILLEHUN
Temnepartypbl NNaMeHu, B KOTOPOM CXXUraeTca NOCTOSAHHLIN NOTOK BOAOPOAA (Mnu ApYroro rasa). 310 NoBbl-
LUEHWE BbI3bIBAETCA HanuuMeM B Npobe ropiovmx npumecen, NOAAEPKMBAIOLLMX TOPEHNE NNaMEHH.

5.8.2 O6nactb NnpUMeHeHUsA

ATl ucnonb3yior Ana uamepeHust obLero Konu4ecTsa roplovnx rasos U MapoB NPM UX CoAEP>KaHUM
B npo6e Huxe 100 % HKIP, koraa Tpebyetcs GLICTpoe BpeMs YCTaHOBNEHUA NOKa3aHUi.

AT npuroaHbl Ans M3MEPEHUin NPY NOBbILLEHHbIX TeMneparypax.

5.8.3 OrpaHunuyeHusi N0 NPUMEHEHUIO

AT He aBnaloTcs u3buparenbHbIMU, NPU BLICOKOM COAEPKAHUM ONpeaenseMoro KOMNOHeHTa Xxapakre-
pucTuka npeobpasoBaHus HEMUHENHA.

Ona pa6otbl ATl TpebyeTcs nogayva u3BHe OAHOTO UMM HECKOMbKMUX ra3oB. Ana nnaMeHu HeoGxoaum
BOZOPOA WUIU APYroe ropioyee BewwecTBo. fna ropenkm Heo6xoaumo o6ecnevnTb unu NpucyTCTBUE B ONpeae-
NSIeMOM rase KUCnopoaa, Ui OTAENbHYI0 Noaady Bo3ayxa. CurHan KpuTu4ecku 3aBUCUT OT pacxoaa npoodbl,
roproyero BeLLecTBa U, eCnu UCNOMb3YETCA, BO3AYXa ANS ropeHus (CM. NpunoxeHue A).

5.8.4 BnusaHue HeonpeaensieMbiX KOMNOHEHTOB

lanoreHcogepxalume yrnesofopoAbl, Hanpumep XrnafoHbl, MPU BbICOKMX COAEPKAHUAX YMEHbLLAIOT
CUrHan Jaryuka, Tak Kak CHKAIoT TEMNepaTypy nNiameHun u Aaxe MOryT 3aracutb ero.

5.8.5 OtpaBneHune

OTpasnsiowpme BO3AENCTBUS HA AATUUK HEU3BECTHbI.

5.9 ®OTOMOHU3ALMNOHHDbIE AATYUKN

5.9.1 OB6wwe nonoxeHus

MpuHUMn gencTeusi POTOMOHU3aUMOHHbIX AaTtyukos (PU]]) ocHOBaH Ha UOHU3aLUMU ra30B C MOMOLLbIO
ynbTpaduoneToBoro (Y&) nanyyeHus.

Metoa He siBnaeTcsa cneunduyeckum nNo OTHOLLEHUIO K TOPIocYMM rasam. [ins caMbiX pacnpoCTPaHEHHbIX
Y®-namn 9TUM METOAOM HE YAACTCA 06HAPYXMUTb BCE rOPIOYME rasbl.

5.9.2 Obnactb NpUMEHEeHUA

N[ mcnonb3yloT, Koraa OCHOBHbIMU TPeOOBaHUAMK ABNAIOTCA BLICOKAA YYyBCTBUTENLHOCTL, YCTONYU-
BOCTb K OTPaBMAOLLMM BELLECTBAM W MAroe BpeMs YCTAHOBNEHUA NOKa3aHWM.

SN[ npurogHbl ANA onpegeneHus Coaep>KaHus ra3oB OT HECKONbKUX MUSSTIMOHHLIX AONEW A0 NPUMEPHO
2000 maH~". Takum o6pa3om, MeToa NPUrOAEH ANA ONpeaeneHns YTEYKU ropovnxX ra3os, OnpeaerieHnst TOKCU-
HOCTU Cpebl U ee B3PbIBOONACHOCTHU.

5.9.3 OrpaHu4eHus No NPUMEHEHUIO

MpuHUMN n3MepeHus He obecneumBaet usbupartensHoe onpeaeneHune roplounx razos. Okeua yrnepoaa,
BOAOPOA, METAH B BO3Ayxe HE MOryT ObiTb onpeaeneHbl 3TuM MeTogom. [latTumk obHapyxuBaer Bce Belle-
CTBA, Y KOTOPbIX WOHWU3ALMOHHLIN NOTEHLMAN HIXKE, YEM SHEPrMA nsnyveHusa Ye-namnel, U He 0OHapyxmBaeT
COeIHEeHUs1, UMEIOLLEe MOHU3ALMOHHBIA NOTEHUMan, NPEBbLILLALLUIA SHEPTUI0 U3NYYeHUA namnbl. BonbLNH-
CTBO AatumkoB ob6opyaosaHo Yd-namnoi ¢ aHepruen usnyverus 10,6 aB. Namnbl ¢ Gonee BbICOKOW HEpruen
U3IMy4YEeHUSA UMEIOT NOHWXKEHHBIW CPOK CMYXObI.

5.9.4 BnuaHue HeonpeaensieMbiX KOMMNOHEHTOB

YyBCTBUTENLHOCTb AATUYMKA CUMBLHO 3aBUCUT OT NOTeHLUMana noHnsauuu rasa.

Mapbl BOAbLI MOTYT BbI3BATb BbIXOAHON CUrHaN AaT4nka, 3KBUBANEHTHbLIA HECKOMBLKUM MURMMOHHBIM AONAM.

Bbicokoe coaepXaHue MeTaHa B NPUCYTCTBUM ONpeaensaemMoro KOMNOHeHTa MOXET NPUBECTU K YMEHb-
WEHUIO NoKa3aHu1 n3-3a NoaaBneHnust MOHU3aLUu.

KoHpeHcar, TBepable YacTuLbl, NATHA OT NanbUeB 1 T.4. Ha NaMne UNM OKHe AaT4yuKa MOryT USMEHUTb
WHTEHCUBHOCTb YP-U3NyyeHUs u, cnefosartenbHo, YyBCTBUTENbHOCTb AaTumnKa.

5.9.5 OtpasneHue

OTpasnsioLme BO3AEWCTBUS HA AaTUUK HEM3BECTHBI.

N3mepeHune coaeprxaHusi paaa cCoeMHEHNI, Hanpumep CNOKXHBIX 3(PUPOB UMK CTUPONA, MOXET NpUBe-
CTU K ocaaeHuio Ha konbe Yd-namnbl NpoAYKTOB pacnajaa.

5.10 MapamMarHuTHbIE JAaTYUKN KMCRopoaa

5.10.1 O6Lme nonoxeHus
Kucnopoa obnagaer cunbHbIMU NapaMarHUTHLIMU CBOWCTBaAMU (BTATMBAETCA B MarHuTHoe none). Massl,
coaepxawme kucnopog, byayT CTpeMUTbCA PasaenuTbCsl B CUIIbBHOM MarHMTHOM Mnone ¢ CUNoi, NponopLm-
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oHanbHON o6bemHoMy coaepxanuio kucnopoaa. NO n NO, pasnensiorcsi B MeHbLUEH CTeneHun, AN APyrux
rasoB 3heKT NPaKTU4EeCKU OTCYTCTBYET, UTO AeNnaeT 3TOT METOA O4YeHb M3bUpaTenbHbLIM K KUCIOpPoAYy NPpu OT-
CYTCTBUM 3HAUYMTESNbHbIX KONIMYECTB OKCMAOB a3oTa.

5.10.2 O6nactb NPUMEHEHUS

MapaMarHuTHLIM AaT4YMK UCTMIONbL3YIOT AN ONpeaerneHus KUCNopoaa B criyyasx, Koraa OCHOBHbIMM Tpe-
6oBaHuAMU ABMAIOTCA U3OUPATENLHOCTb, JONTOBPEMEHHAS CTAOUNBHOCTL U YCTOWYUBOCTbL K OTPaBASAIOLUM
BELLECTBaM.

[aHHbIli gaTtumMk npurogeH Ansa onpegaeneHnss 00beMHOW AONM KUCIopoAa B Anana3oHax UsMepeHui
ot 0 1o 1 o6bemHoi gonu % un ot 0 o 100 o6vLemHon gonu %.

Bpemsi ycTaHOBNEHUA NOKA3aHUW 3aBUCUT OT OCOBEHHOCTEN KOHCTPYKLMKM Aaryumka.

5.10.3 OrpaHu4eHUa No NPUMEHEHUIO

B 3aBUCUMOCTU OT 0COOEHHOCTEN KOHCTPYKLIMM AATYMKA ra30aHanNn3aTopbl MOTYT COAEPXaTb MCTOMHUKU
BOCIIAMEHEHUS1 (HarpeTble YyBCTBUTENbHbIE 3NIEMEHTbI), MOTYT ObiTb YYBCTBUTENbLHLIMU K yaapam u (unm)
BuOpauuum, a Take TpeboBartb AN CBOEW paboTbl O4MH UM HECKONBLKO BCMOMOraTenbHbIX ra3oB.

5.10.4 BnusaHue HeonpeaensieMblX KOMMNOHEHTOB

3a uckmoyeHnem NO n NO,, 4yyBCTBUTENBLHOCTL K KOTOPbIM COCTaBmsA€T NpubnusutensHo 50 % u 4 %
NO OTHOLLEHUIO K YYBCTBUTENbHOCTU AaTymMKa Mo KUCIIOPOAY, CYLLUECTBEHHOW YyBCTBUTENbLHOCTM K APYTUM ra-
3aM He BbIABIEHO.

5.10.5 OrtpaBneHue

OTpasnsioLme BO3AENCTBUA HA AaTYUK HEU3BECTHbI.

6 BbiGop rasoaHanuTUueckoro o6opyaoBaHus

6.1 OOuMe nonoxeHus

B HacTosiwem pasgene u pasgenax 8 u 9 paccMOTpeHbl NyTU NPUHATUS PELLEHUMI HA OCHOBE UHAOP-
Mauun, conepmam,eﬁcn B AOKYMEHTaLUUN U3roToBUTENA, a TAKXKE NAaHHbIX O MECTE€ YCTAHOBKM ra3oaHanuTu-
yeckoro obopyaoBaHus. JokyMeHTaumsa MOXeT ObiTb AOBONIbHO OOLEMHOM, OCOGEHHO ANst GONbLUMX CTaLMO-
HapHbIX CUCTEM, W JOMKHA BECTUCL B BUAE NErKO NPOBEPSIEMOr0 KOMMSEKTa AOKYMEHTaUMKU. BaxHo, 4ToObI
OHa coaepxana WHMOPMaLUI0 0 BCEX U3MEHEHUAX, NPOM3BOAUMBIM B ra30aHanNMTU4ECKOM 060pyaOBaHNN,
u cogepxkana oT4YeTbl O MPOBEAEHHOM TEXHUUECKOM 0OCNY)XMBAHUW U OTYETHI O NPOBEAEHHBIX FPaaYyUPOBKaX.
B npunoxeHun C npeacTaBneH TUNOBOW ONPOCHBIA SINCT, KOTOPbIN NOMOXET NPUHATL PELLEHNA HA NePBOHA-
YyarnbHOM 9Tane.

MpnmedvaHune — IEC 60079-29-1 n IEC 60079-29-4, ycTaHaBnuBatome obwue TexHu4eckue TpeboBaHua
K razoaHanusaTopam roproumnx rasos, BKIoYatoT B cebs onpegeneHHbIn MUHUMYM UCNBITaHWi Ha BO3AeCTBUE pasnuYHbIX
BHeLLUHWX yCroBuid cpeabl. [lnanasoH M3MEHeHUs apaMeTpoB OKpyxXatolleit cpefibl ANsi 3TUX UCTIbITAHUI NpUBEAEH B Npu-
noxeHun B. [ns oBopynoBaHusA, oTBeYatowero TpeGoBaHUAM yKasaHHOro CTaHaapTa, UCNbITaHUS MOTyT NpOBOAUTLCA
MPW YCroBUsIX, BEIXOAALLMX 3@ YkasaHHble npefenbl. B aTom cnydae nogpobHyto MHDOPMaLWIo MOXHO MOMYYnUTb Y U3-
rotToBuTens o6opyaoBaHns.

Mpu BbIGOpE razoaHanUTU4ECKoro obopyaoBaHUA ANA onpeaesnieHust ropioyYnx rasoB crneayer yyuTbl-
BaTb XapakTEPUCTUKN OKpY>KatoLen cpeabl U Tpe6OBaHUA K MECTY ero YCTAaHOBKM, a TakKe LN KOHKPETHOro
npuMeHenus. CrnegyeT obparuTb BHUMAHME HA 6€30NaCHOCTb TEXHUYECKOTO MepcoHana, 0CobeHHO B npu-
CYTCTBUM MApPOB FOPIOYUX XUAKOCTEN. PYKOBOACTBOBATLCA MOXHO YKa3aHUsIMW, NPUBEAEHHbIMU B pasgene
4. Take HeOOXOAUMO YYUTLIBATb BCE XapakTepUCTUKK rasoaHanuTU4eckoro o6opyaoBaHus, KOTopble MOryT
notpeboBaTb 0COBOI OCTOPOXKHOCTU BO BPEMS €70 MCMONb30BaHUA U UHTEPNpeTaLnn pe3ynbLTaTtoB ero pato-
Thl. Kaxxabivi TN aatuMkoB obnagaet CBOMCTBEHHbIMU NULLL €My OFpaHUYEHUsIMU, ONUCAHHLIMY B pasaene 5
u 6onee nogpobHO B NpUNOXeHuu A.

MpumMeyaHune— Llenbio HacToALero cTaHaapTa He SBNAETCA HaNoXeHNe orpaHUYeHuii Ha ucnonb3oBaHue
rasoaHanusaTopoB, NPUHLMNbLI AeACTBUS KOTOPBLIX OTAIUYHBLI OT ONUCaHHbIX B 5.2—5.10, unu npenstcTBue pasBuTUIO HO-
BbIX MeToA0B onpefenenus. OpHako ANA MeTofa onpefeneHna KpaiHe BaxKHO, Y4ToObl TEXHUYECKNe XapaKTepuCTUKKN
rasoaHanu3aTopoB COOTBETCTBOBANIM HaMEHEHHOMY NPUMEHEHNIO, a UX Ucnosb3oBaHue Obino 6esonacHbIM.

[lns rasoaHann3aropoB ropiodnx ra3os U CBA3AHHOTO C HUMW 0B0PYI0BaHMA CYLLIECTBYIOT [1BE HE3aBU-
CUMBbIE KaTeropum MCrbITaHWi:

- NPOBEPKa TEXHUYECKMX XapaKTEPUCTUK — NPOBOASAT, YTOObI Y0CTOBEPUTLCH, YTO rA30aHANM3aTophbl
NpuUrofiHbI ANsi onpeaeneHust ropoYmMx ra3oB U UX AUaNa3oH U3MEPEHU COOTBETCTBYET HA3HAYEHMUIO.
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MpunMeyvaHune — OyeHka razoaHann3aTopoB ropioHKUX rasoB Ha COOTBETCTBUE TEXHUYECKMM TpeboBaHMAM,
npusefeHHbIM B IEC 60079-29-1 u IEC 60079-29-4, MOXET NOCNYXUTb OCHOBOW ANA NPUHATUS peLLeHUs O NPUMEHEHUM
rasoaHanuaaTtopa KOHKpETHOro Tuna;

- UCNbITAHUA B3PbIBO3ALLUNLLEHHOCTU — NPOBOAAT, 4TOObI YAOCTOBEPUTLCSA, YTO CaMM ra30aHaNKU3aTopsl
HEe CMOTyT NOCAYXMUTh UCTOYHUKOM BOCNSIAMEHEHUS B3PbIBOOMACHOW Cpefbl.

MpumMedyaH n e — BpoiBosalmLIEHHOCTL 060pyaOBaHNS AOMKHA NOATBEPKAATLCA €r0 COOTBETCTBUEM Tpebo-
BaHusAM cTaHpaptoB cepun FOCT P 51330, FOCT P 52350 n IEC 60079. TpeboBaHus pacnpocTpaHsaoTcs Ha BCe YacTu
rasoaHanusaropos, B TOM YACNe Ha [laTuyukn TOKCUYHBIX ra3oB W Kucropoaa. McnbitaHus, ceptudukaLma u mapkupoBka
AOMKHBLI COOTBETCTBOBATL AENCTBYIOLUM HaLMOHaNbHbIM HopMaM. OTo TpeboBaHue aBnaeTca o6a3aTenbHbIM AN Bcex
NPUMEHEHWIA.

NMPEOOCTEPEXXEHUE! CtanpaptHaa knaccudukaums 30H U COOTBETCTBYHOWAA cepTudukauma
06opynoBaHus HeaeUCTBUTENbHLI ANA cpef, 06oraueHHbIX KUCNOPOAOM, HanNnpuMep, B crlyyae raso-
BbIX CMecen Aarnsi CBapKu.

6.2 Kputepum BbiGopa o60opynoBaHus

6.2.1 Obwpme kputepum

6.2.1.1 Kputepuu BbiGopa razoaHanm3aTopoB

Mpu BbIOOpE razoaHanU3aTopoB CNEAYET YUUTbIBATL CREAYIOLLME KPUTEPUMN:

a) nepeyeHb ra3oB, KOTOPbIE ra30aHaANM3aTopbl AOIDKHbI ONpPEeAensTb, BO3MOXHOE CcoaepXXaHue
ANA KaXaoro rasa, KOTOPbIA MOXET NPUCYTCTBOBATb, U, CNEAOBATENbHO, HEOOX0AMMbIE ANaNa3oHbl U3Mepe-
HUI 1 TpeByemMas NorpeLHOCTb U3MEPEHUI;

b) npucyTcTBUe HeonpeaensieMbiX KOMMOHEHTOB, KOTOPbIE MOTYT OKa3biBaTb BAUAHWUE HA pe3ynbTaThl
N3MEpPEHUN;

C) uenb NPUMEHEHUA ra3oaHanuM3aTopoB, HaNPUMEP: KOHTPOMb B3pbIBOONACHOCTU cpedbl, Gesonac-
HOCTb TEXHMYECKOrO NepcoHana, obHapy>XeHue yTeuku Unu UHble Lienu;

d) Kakumm AOMKHLI ObITb ra30aHANU3aToOPbl — CTALMOHAPHBLIMU, HOCUMBIMU AW NEPEHOCHbIMU (NOP-
TarusHbiMK). Moapo6HO O NpenMyLLeCcTBaxX U OrpaHUYEHUSAX ITUX TPEX BUAOB rasoaHanu3aTtopos CM. B pas-
genax8u9;

e) meroa ot6opa npobbl — ANAY3UOHHBIN UNU NPUHYAUTENBLHBLIA. oapo6HO 0 cnocobax A0CTaBKU
npobbl cM. B 6.2.3 n 8.2;

f) knacc B3pbIBOONACHOI 30HbI, IA€ NPeanonaraeTca ycTaHoBKa ra3oaHanu3aTopos;

g) ykasaHus no BbIGOpY CpeAcTB B3pbiBO3aWmThl NpuseaeHsl B IEC 60079-14;

h) ycnoBus okpyxatoLei cpeasl B npeanonaraéMomM MecTe yCTaHOBKM M X COOTBETCTBUE TEXHUYECKUM
XapakTepucTukam npegnaraemMbix ra3oaHanu3aTopos;

i) marepuanbl J4aTYMKOB U KOPMYCOB ra3oaHanu3atopoB U MX COBMECTUMOCTb C XapakTepUCTUKaMu
OKpY>KaloLLEN N KOHTPONUPYEMOW cpel (Hanuyue BELLECTB, BbI3bIBAOLWLMX KOPPO3UIO, BETPA, AOXKAS, NPOMbIB-
KW CTpyel u3 wwnaxra). He oskHbl NPUMEHATLCA B ra30aHaNMTUYECKOM 060pyA0BAHMM MEAHBIE HE3ALLMLLIEH-
Hble YaCTU, eCNN B Cpeae MOXET NPUCYTCTBOBATL aLETUIIEH, TaK Kak BO3MOXHO 06pa3zoBaHue B3pbIBOONACHbIX
aueTUNeHngoB Meau;

j) nobble 0COGEHHOCTU KOHKPETHOIO rasoaHanuaartopa, Tpebytowme 0coboro BHUMaHUA NpU UCMONb30-
BaHUK €ro MO Ha3HaYeHUIO UM UHTEPNPETAaLUM ero BbIXOAHbIX CUTHAIIOB;

k) BpemeHHbIe COOTHOLLEHUA U B3aUMOAEHCTBME rasoaHanusaTopa ¢ 3aWwUTHbIMU U CUTHANU3UPYIOLLU-
MM ycTponcteamu (cm. 6.2.1.2);

) TpeboBaHuA k rpagynpoBKe, B TOM YMCHE K MPOBEPKE HYMNEBbIX NOKa3aHUN,

m) TpeboBaHWs OXpaHbl TPYAA U NPOMBILLIIEHHON 6e30NacHOCTU 4NA MOHTaXHUKOB, ONEpPaTopoB, cre-
LManucToB NO rpagynpoBKe U TEXHUYECKOMY OBCIYXKUBaHUIO U APYTUX UL, KOTOPLIE MOTYT HAXOAUTLCS B Ka-
TErOPUPOBAHHOW 30HE.

HesaBucyMo OT BbIOpAHHOrO TUNA JaTyuka pe3ynsTat USMEPEHNUI MOXET ObITb OLUIMGOYHBIM, ECIN:

- rasoaHanu3arop, rpagyuMpoBKka KOTOpOro npoBeAeHa No O4HOMY rasy, UCNonb3yloT ANs OnpeaeneHus
Jpyroro rasa;

- raszosasi npoba He NoAroTOBMEHA, B HEW NPUCYTCTBYIOT BOASHOW UMW UHBIE Napbl UKW rasbl, BIUSIOLLUE
Ha NoKasaHus, HEKOTOPbLIE U3 HUX MOTYT CBECTU K HYMIO BBIXOAHOW CUrHanN aarvuka;

- U3MEHEHMWe yCnoBuii OKpyXaroLLei cpeabl (eCnu He NpeJyCMOTPEeHa UX KOMNeHcaums) BUSIET Ha Bbl-
XO[IHOW CMrHan OTAENbHbIX BUAOB AATYMKOB.

6.2.1.2 Bpewms cpabartbiBaHWA rasoaHanuTU4eckon CUCTEMBI

lazoaHanuTU4eckas cUCTEMa ANA ONpeaesieHUs ropoYmnx ra3oB A0MmKHA BbiTb CNPOEKTUPOBAHA TaKUM
o6pa3om, 4Tobbl Bpems cpabaTbiBaHWA BCE CUCTEMBI BbINIO MEHBbLLE, YEM MaKCuManbHoe Bpemsi cpabaTbl-
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BaHUs, paspeLUeHHoe AnA JaHHOro npuMeHeHusa. CneayeT NpuHATL BO BHUMAaHWe, NO KpaiHeil Mepe, cneay-
owme akTopbl;

a) BO3MOXHYIO WHTEHCUBHOCTL YTEUKM FOPIOYETO rasa;

b) Bpems TpaHCMOPTUPOBaHUA NPODLI K AATUKKY;

C) Bpems yCTaHOBIEHUS NoKasaHWM AaTvuka;

d) Bpems 3a4epXKu B NIMHUAX Nepeaadu gaHHbIX;

€) BpeMs, HeoOGxoaMMoe ANs BKNIOYEHUS YCTPOWCTB CUTHANM3aLuum 1 NepekniovatoLLmx CXeMm;

f) Bpems, Heobx0AUMMOe UCNOMHUTENBHLIM YCTPOWCTBAM, HaNpUMep kranaHaM-oTcekaTenam, ansa cpa-
B6arbiBaHuA;

g) BpeMs, Heobxoaumoe oneparopy, UToObl MPUHATL PELLEHUE U NPOU3BECTU PYUHOE BMELLIATENbLCTBO;

h) yposeHb NPodreCCOHaNbLHONM NOArOTOBKM NEPCOHANa.

6.2.2 OnpeaenseMble KOMIMOHEHTbI

la3oaHann3aTopbl AOMKHbI ObITh YYBCTBUTENBHBI K KAXXAOMY U3 ra30B, COEPXKaHNe KOTOpbIX TpebyeTcs
onpeaendrb, a UX AnanasoHbl K3MEPEHUI N0 KaXaoMy onpeaensieMomMy KOMMOHEHTY AOSMKHbI COOTBETCTBO-
BaTb ()aKTMYECKOMY COAEPXKaHUIO, BO3MOXXHOMY B KOHTPONMpyemoii cpeae. Heobxoammo musyunTte uHdopma-
LiMIO NpOM3BOAUTENS, YTODObI CAENaTh 3aKnioYeHne 0 NPUrOAHOCTU KOHKPETHBIX ra30aHann3aTopos.

NMPEAOCTEPEXEHUE! TepmokoHAayKTOMETpUYECKHe, uHdpPaKpacHble, 3neKTPOXUMUYEcKue,
()OTOMOHM3ALMOHHBIE M NMONYNPOBOAHMKOBbIE OATYUKU FOPHOYUX FA30B MOTYT ObITb YYyBCTBUTESNbHbI
K HEKOTOPbLIM HETOPIOYUM rasam; Apyruve TUnbl 4aTYUKOB, HANPOTUB, MOTYT ObITb HEYYBCTBUTESIbHbI
K psagy roprouymx rasos. Hanpumep, nonynpoBogHMKOBbIE AATYMKU FOPIOYMX ra3oB MOTyT TaKke ObiTb
YyBCTBUTESbHbI K NapaM BOAbLI UM NPOAYKTaM cropaHua. B kaxaom cnyyae AomkHbl 6bIiTb Nonyve-
Hbl AAHHbIE NPON3BOAUTENSA MO BIMSHNIO HeonpeaenAeMbiX KOMNOHEHTOB NS KOHKPETHOW Moaenn
rasoaHanusaropa.

Kak npaBuno, HEBO3MOXXHO ONpeaenuTb CoaAepPXKaHNe OTAENMbHbIX FOPIOYNX ra3oB B UX CMECH, UCTIONb3YA
ra3zoaHanu3aTopsl C NPUHLUMNAMK JENCTBUSA, ONUCAHHLIMU B HACTOALWEM cTaHgapte. OBbIMHO razoaHanumsa-
TOPbI, NPUHLMNBI AEWCTBUS KOTOPLIX ONUCaHLI B 5.2—5.9, pearnpytot Ha GOMbLUMHCTBO UK HA BCE rOpIoYne
KOMMOHEHTbI CMECH, HE pa3nuyas ux mexay coboi.

Korga Heo6x04MMO KOHTPOMMPOBATh ra30BYI0 CMECb C U3BECTHBIM KOMMOHEHTHLIM COCTaBOM, PEKOMEH-
[JYeTCcs, eCnm 9T0 BO3MOXXHO, UCMNOMb30BaThL ANA rpaayupoBKU MOBEPOYHYIO rasoByl0 CMECh TAKOr0 XKe CoCTaBa.
Ecnu cocTae ra3oBoi CMecy HEM3BECTEH, PEKOMEHAYETCA rPaAyMpoBaTh ra30aHanu3arop N0 NOBEPOYHON ra-
30BOW CMECU, COAEPXaLLEN TOT ras, YyBCTBUTENbHOCTb K KOTOPOMY MUHUMAarbHA. CrieayeT ybeantbes, YToObl
Takum o6pa3om kanubpoBaHHbIE AaTYMKM OCTaBanMcb B AOIHKHON Mepe YyBCTBUTENLHLIMU K APYIUM rasam,
KOTOpble MOTYT NPUCYTCTBOBATb B aHanu3upyemon cpege. Ecnm 310 HEBO3MOXHO peanu3oBaTb Ha NpakTuke,
TO MOXHO NpUBErHyTb K ansTEPHaTMBHOMY MOAXOAY: BbIOpaTh HECKONLKO pa3HbIX AAaTYMKOB, OTKanMbpoBaH-
HbIX HA pasnu4yHble rasbl, KOTOPbIE MOTYT NPUCYTCTBOBATL B aHANU3Mpyemon cpese.

NMPEOQOCTEPEXEHWE! OnpepneneHue BewecTBa, YyBCTBUTENIbBHOCTb K KOTOPOMY ra3oaHanusa-
TOPOB MUHUMArNbHA, ABNAETCA HE NPOCTON 3a4a4el U MOXeT NoTpeboBaTh 60NbLWOro 06LEeMa akcne-
pUMeHTanbHbIX pa6oTt. B aTOM crniyyae TpebyeTcs Nony4YuTb peKOMeHOAaLMK U3roTOBUTENSA.

NMPEAOCTEPEXEHME! YyBCTBUTENLHOCTL TEPMOKATANIMTUYECKUX OATYMKOB K Pa3fUYHbIM ro-
PHOUYMM rasam CywecTBEHHO pasnuyaercs. KoadduuneHT 4YyBCTBUTENLHOCTU K Pa3fIMYHBLIM rasam,
OCOGEHHO K MeTaHy Wil MPUPOAHOMY rasy, CO BpeMEHEM MOXET M3MeHUTbCA. Ecnu B koHTponupy-
€MOl 30He BO3MOXHO NMPUCYTCTBUE HECKONbKUX rasoB, criegyet o6paTtuTbCA K U3roTOBUTESIO ra3o-
aHanusarTopa 4nA noslyyeHusi peKoMeHgauuMin no Haubonee noaxoasuiein NOBePOYHOU ra3oBoi CMecH
ana rpagyvpoBku. Ecnu meTaH siBnsieTcsa ogHUM U3 onpepgerniieMbIiX KOMMNOHEHTOB, He06xo0aUMO uc-
Nnosib30BaTh METAHO-BO3AYIIHYIO NOBEPOYHYIO ra3oBy cMecCb (CM. 11.2).

Te yacTu razoaHanu3aropa, KoTopble YyCTaHOBIIEHbI BO B3PLIBOOMACHOW 30HE UM MOTyT ObITb Nepeme-
LLEHbl B HEE, AOMXKHbI ObITb CepTUdULMPOBaHLI AN ra3oB, NPUCYTCTBUE KOTOPLIX B 30HE BEPOATHO. Cepru-
domkauus AormKHa npegycmaTpuBaTtb NPUMEHEHWe rasoaHanusaTtopa B COOTBETCTBUM C MOATPYNMON No rasam
(lIA, 1B unu 1IC) n TemnepaTypHbIM KNaccoMm B COOTBETCTBUM C /EC 60079-0. Undhopmauusa 06 oTHeCeHuu
KOHKPETHOrO rasa kK Ton unu WHon noarpynne npusegeHa s IEC 60079-20.

NMPEAOCTEPEXEHWE! Masoananuruyeckoe o6opyioBaHue TéX TUNOB, Ha KOTOPbIe pacnpocTpa-
HSeTCA OeMCTBUE HACTOALEro CTaHAAPTA, KaK NMPaBWIIO, He NpeAHa3Ha4YeHo U He cepTudnuupoBaHo
ONA 3KCnnyaTauum B cpeaax, 06oraeHHbIX i 06eIHeHHbIX KUCITOPOAOM, U UCNONBL30BaTb €ro B Ta-
KUX cpefax He pekomeHayetcs. CrniegyeT NPosAIBNATL 0COOYI0 OCTOPOXHOCTb, kOrga B pa6oyen 30He
BO35ie MECT YCTAHOBKM Fa30aHariMTM4ecKkoro ob6opyaoBaHusi NpoBOAATCA aUeTUNEeHO-KUCNOpOoaHbIe
CBapoYHble PaboThl; eCriu CTPyA aueTusieHa, o6oraweHHOro KUCrIopoaoM, Criy4anHo nonageT Ha part-
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YUK rasoaHanm3aTopa, TO MOXeT NPOU3OUTU HEKOHTPONUpyemMoe BO3ropaHue, Tak Kak HaCbIlEHHbIN
KUCRNOPOAOM aLeTUsIeH npeacTaBnsaeT co0oi 0COOEHHO ONACHYI0 rA30BY10 CMECH.

[aTtunkn HeKOTOPbIX TUMOB, 0CODEHHO TEpMOKaTaNUTUYECKNE, HENPUIOAHDLI ANs 0OHAPY)KEHUS FOPIOYNX
rasoB B CUNbHO 06€IHEHHBLIX KUCNOPOAOM UM MHEPTHLIX cpeaax. fApyrue aatymkm, B ocobenHoctu UK, He 3a-
BUCAT OT COAEPXXaHUSI KNCIIOPOAA B aHanNnU3Mpyemon cpeae.

Mpu KOHTPONE AO0B3PbIBOOMACHBIX KOHLEHTPALMA, eCnNu CoAepXaHne KMCNopoaa NOABEPKEHO 3HAYU-
TeNbHbLIM KonebaHusiM, HeobxoaMMO AONONHUTENLHO onpeaenaTb kucnopod. CoaepXaHue KUCnopoaa KoH-
TPONUPYIOT ANs TOro, YTOObI:

- ObITb YBEPEHHLIM B TOM, YTO B aHaNM3UPyeMON cpeae NPUCYTCTBYET MUHUMANbHOE COAEPXKaHNE KUC-
nopoaa, Heobxoaumoe Ansi NpaBuUNbHOK paboTbl rA30aHaNM3aropa roproHnx ra3os;

- ObITb YBEPEHHbIM B TOM, UTO B aHANU3UPyeMoii cpefie coaepxaHue KNCnopoaa He NpesbILLIaeT Makcu-
ManbHO pa3peLUeHHOro 3HaYeHuUs;

- otcneauTtb Mmoboe yBenuueHne coaepXXaHus KUCNopoaa, KOTopoe MOXET NPUBECTU K YBENUYEHUIo
BKMP 1 ymMeHbLUIUTL 9HEPTNIO BOCNIAMEHEHUS,

- 3aWMTUTb TEXHNYECKUIA NepcoHan.

BepXHWi U HUKHUI KOHLIEHTPALMOHHBIE Npefernbl PacnpoCTPaHEeHNs NNaMeHn Ansa ropiodnx ra3os B BO3-
Ayxe 3aBUCAT OT TeMMepaTypbl OKPy>aloLlei cpeabl, aTMOCHEPHOro AaBNEHUS U CoaepXKaHUa Kkucnopoaa.
OGbIYHbIE U3MEHEHUSI NAapPaMETPOB OKPYXKalOLWEeN Cpeabl HEe OKa3biBAKOT CYLLECTBEHHOIO BIMSHUSA HA TEXHU-
4YeCKuUe XapaKTepUCTUKM razoaHanmTuyeckoro obopyaosannsa. OQHako, €Crnm NpeanonaralTcs 3HaYMTENbHbIe
U3MEHEHUA TeMnepaTyphbl, AaBNEHUsI UMK COAEPXAHUA KUCMopoaa, CreayeT 00paTUTbCs K U3rOTOBUTENIO ra-
30aHanuTu4yeckoro obopyaosanus (cm. TpebosaHua IEC 60079-29-1 u IEC 60079-29-4).

6.2.3 MpuMeHeHue cTauuoHapHOro o6opyaoBaHus

6.2.3.1 O6wyme nonoXxxeHust

CTaunoHapHble ra3oaHanu3aTopbl U ra30aHanMTUYeckue CUCTeMbl MCMONb3YIOT, koraa Tpebyerca obe-
CNeYUTb NOCTOSHHbLIA KOHTPOSIb AOB3PbLIBOONACHBLIX KOHLEHTPAUMUA B OTAENbHbLIX 30HAaX NPOU3BOCTBEHHOIO
NpeanpUATAA UM B NPOU3BOACTBEHHbIX COOPYXXEHUSAX. STU 30HbI MOTYT ObITb CTALMOHAPHBIMKM, HanpuMep,
Ha NPOM3BOACTBEHHOM NMPEANPUATUU UM MOOUNBHBLIMKU, HANPUMEP, B CUCTEMAX TPAHCNOPTUPOBAHUA UMK CU-
cTeMax ropHoA06bIBaIOLLEN NPOMBILLIIEHHOCTH.

Kak npaBuno, crauuoHapHble rasoaHanu3aTopbl M ra3oaHanMTMYeckue CUCTEMbI COCTOAT U3 AaTYUKOB,
TpacCoBbIX ra3oaHanu3aTopoB, To4ek oT6opa Npobkl, KOTOPLIE pa3MeLLEHbl BO B3PbIBOOMACHON 30HE, a TaKKe
CBA3aHHbIX C HUMK BNOKOB yNpaBneHns, KOTOPble MOryT pa3meLLaThbCs Kak BO B3pbIBOONACHOW 30He, TaK 1 BHE
30HbI, HAMPUMEP, B AUCNETYEPCKOM NYHKTE. BCe yacTn ctaymoHapHbIX ra30aHann3aTopoB UMM CTALMOHAPHBIX
CUCTEM YCTaHOBIEHbI HEMNOABUXHO.

HorxHa GbITb NpoBeAeHa OLEHKa COOTBETCTBUS YCITOBUSM KOHKPETHOTO MPUMEHEHUSI BCEN CUCTEMBI,
BKITIOYasi BbIGOp, NPUMEPHOE KONUYECTBO U pa3MeLleHne AaTYUKOB, TOUeK oTbopa npo6 unu TpaccoBbIX ra3o-
aHanu3aTtopoB (cM. 8.3), noporos cpataTtbiBaHUSi CUTHANU3aUUU U BPEMEHM YCTAHOBIEHUS MOKa3aHuiA U cpa-
GatbiBaHMA curHanusauuu. LlenecoobpasHo nonyuutb KOHCYNLTALMIO M3TOTOBWUTENEN ra3oaHanuM3aropos
Unn kBanuULMpPOBAHHOIO cneyuanucra.

MockonbKy rasoaHanu3aTopbl U rasoaHanUTUYECKUe CUCTEMBI ABMSIOTCA CTaLUMOHAPHBLIMU, OHU MOMy-
YaloT ANEKTPONUTAHUE OT CETU NepEeMeHHOro Toka. OAHaKO UCNOMNbL30BAHNE CUCTEMBbI aBAPUITHOTO AMNEKTPO-
MUTaHUA OT aKKYMynsSTOpa NOBbLILLIAET JKCMIyaTaLWUOHHYIO FOTOBHOCTb 060PYyA0BaHUA.

CTauMoHapHbIE ra30aHanNU3aTopbl MOTYT BbINOAHATL OAHY UMW HECKONLKO U3 CNeayloLwmx pyHKUUR:

1) MHAMKALMIO N3MEPEHHOTO 3Ha4YeHMsA O6BLEMHOI A0NW UM MaCCOBOW KOHLIEHTpauuu onpeaensemoro
rasa unu CymMmMbl rasos;

2) Bblaadvy 3BYKOBOW W (Mnn) CBETOBOM CUTHANU3auuu;

3) Bblgayy BLIXOQHOTO CUrHana Ans Hadana AeucTBui No OCTAHOBKE TEXHOMOMMYECKoro npouecca u npu-
HATUIO Mep 6e30nacHOCTU (HanpUMep, BKIMIOYEHWE BEHTUNALMMN, YCTPAHEHUE UCTOYHMKOB BO3TOPaHUA U T.4.).

[ns BbinonHeHusi pyHKUUKM 3) MOXKET NOHAA0OUTLCA AONONHUTENLHOE 0060pyaAOBaHMUE.

Kaxkayto 3agady no BbIOOpy M MOHTaXXy ra30aHanM3aTopoB cneayeT paccMaTpuBaTh Kak CaMOCTOATENb-
HYI0 3aia4y, 03HaKOMMBLUUCb C PEKOMEHAALUUSMU U3roTOBUTENSA, TPeOOBaHUAMM HA30PHbIX OPraHoB B 00-
nacTu NPOMBILLINIEHHOI 6e30MacHOCTH, a TaKkke B COOTBETCTBMU C MHCTPYKLMAMU Mo 6e30nacHOCTU, AENCTBY-
IOLLIMMM Ha NpeanpPUSATUN.

B OCHOBHOM MPUMEHSIOTCA YETbIpe OCHOBHBIX TUNA CTaLMOHAPHOrO 060PY0BaHUS:

- rasoaHanus3atopbl A9 U3BMEPEHUI B OAHOW TOUKE;

- BbIHOCHbIE JaTYUKMU C LIEHTPANM30BaHHbIM ONOKOM yNpaBneHus;

- cuctembl Npo60oTbopa ¢ UeHTpanu3oBaHHbIM GITIOKOM AAaTYMKOB;
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- TpaccoBble razoaHanu3aTopsl.

OCHOBHbIE XapakTepUCTUKK KaXa0ro Tuna rasoaHanu3aTtopos NPUBEAEHbI B CrIEAYIOLLUX pasaenax.

6.2.3.2 [asoaHanu3aTtopbl 4N U3MEPEHUIN B OQHOW TOUKe

K Ttakomy Tuny obopynoBaHUSA OTHOCATCHA rasoaHanusatopbl ¢ AUdY3MOHHBIM U NPUHYAUTENLHBIM
cnocobom oT6opa npobbl, KOTOpble caMu U UX BNok 06paboTku cMrHanoB pa3meLleHbl B npeaenax B3pbiBo-
OMacHOl 30Hbl. B JaHHOM cnyyae gatyuk u 6ok ynpaBneHusi MOryT NOCTaBAATLCA Kak €AMHas KOHCTPYKLMA
WNKW KakK OTAEeNbHbIE KOMMNOHEHTbI, COE4MHEHHbIE KOPOTKUM Kabenem. 3ToT Tun o6opyaoBaHuA TpebyeT BHeLL-
Hero ycTponcTea nutaHus (Hanpumep, 12—28 B NOCTOSIHHOIO TOKA) U MOXET ObITb OCHALLEH CTaHAAPTHLIM
BbIBOAOM aHanorosoro curHana (Hanpumep, 4—20 MA) ¢ AByMsl, TpEMSA UK YETbIPbMA NPOBOAAMU B 3aBU-
CMMOCTU OT TpeGoBaHuii Mo NUTaHuio. [py HaNUYMKU curHanu3auun OHa, Kak NpaBUNO, COCTOUT U3 «CYXMX»
KOHTaKTOB pere, 04HaKo TakKe MOryT NPUCYTCTBOBaTh 3BYKOBbIE UIM CBETOBbIE BbIXOAHbLIE CUTHANBI B COOT-
BETCTBUW CO CBOMMMU TpebOBaHUAMM K B3pbiBO3aLLUTE.

Ecnu ncTouHMK NUTaHMS U BbIXOAbI ra30aHanu3aTopoB NOAKIIOYEHbI K HEM3BECTHOMY 000pY0BaHMUIO,
pa3smelLeHHOMY BO B3pblBOGE30NACHON 30He, TpebyeTcsA NpUHATL BO BHUMAaHWE METOoAbl U cpeacTea obe-
cnevyeHus B3pbiBO3aLLMLLEHHOCTM (HanpuMep, Hanu4uue orHenperpaguTeneii, uckpobesonacHbix 6apbepoB).
Kak npaBuno, npoekTupoBaHWe CUCTEMbl B YacTU €e COBMECTUMOCTU ¢ noaobHoro poaga obopyaoBaHuem
HaxoAWTCHA B 30HE OTBETCTBEHHOCTU pa3paboTumka CUCTEMBI UM TOTO, KTO NPOBOAMT MOHTa)x o6opyaoBa-
HUSA.

MpuMeHeHe NMOBEPOYHBIX Fa30BbIX CMECEN, PErYNIMPOBKY HYNEBbIX MOKA3aHWI U YyBCTBUTENLHOCTH,
a TaKke NPOBEpPKY CUrHanM3aumm HeobxoaMMo NPOBOAUTL ANisl BCEX ra30aHanM3aTopoB Takoro Tuna.

6.2.3.3 BbIHOCHBIE JaTUMKM C LIEHTPAnM30BaHHbIM ONOKOM ynpaBneHus

BbIHOCHblE AaT4MKK OBbIMHO SBMSIIOTCSI YACTbIO CUCTEMBI, COCTOSILLEW M3 OHOTO WUITM HECKONbKUX OT-
JenbHbIX AaTYMKOB, pa3MELLEHHbIX BO B3PbIBOONACHOW 30HE OTAENbHO OT UCTOYHMKA NUTAHUSI U YNPaBIsiio-
LLUMX YCTPOWCTB, KOTOPbIE, B CBOIO 0MepeAb, pa3melleHbl B 6e3onacHoi 3oHe. Mockonbky Bce 0b6opyaoBaHue
npeacTaenser co60M UHTErPUPOBAHHYIO CUCTEMY, TO KOHTPOMb YCTPOWCTB OCYLLECTBIIAETCA U3TOTOBUTENEM
Ha arane nNpPoeKkTMpoBaHuA. Takne yHKLUM CUCTEMBI KaK CaMOAUArHOCTUKA, LEHTPANM30BaHHAs CUrHanum3a-
uus, NPeayCMOTPEHHbIE CPEACTBA B3PbIBO3ALUMTLI (HANPUMEP, UCKPOOE30NacCHbIE UCTOYHUKN NMUTAHUS), KOTO-
pble NpeacTaBnsalT Co00M pacnpoCTpaHEHHbIE ONUMKU CUCTEMBI, YNPOLLAIOT MPOLECC YCTAHOBKMU.

HecMoTps Ha TO YTO NPUMEHEHNE NMOBEPOYHbIX ra30B BCE €LUe OCYLUECTBNAETCA Ha KAKAOM BLIHOCHOM
AaTynke, HeKOTOPbIe HaCTPOWKM, B OCOBEHHOCTU HAaCTPOMKM CUrHaNW3auumu U AaXke CUrHamna, MoXHO npoBo-
AUTb C MOMOLLLIO YNPaBNAOLLUX YCTPOWHCTB.

MpumMeyaHne— 370 Haubonee noaxoasLuniti TN oGopyaoBaHUA ANsA Gonbluei YacTu NPOMbILLNEHHBLIX NpU-
MeHeHWii, ocobeHHo ecnn TpeByeTcst KopoTkoe BpeMsi cpabaTbiBaHUsA, NOCKONbKY 060pyAoBaHWe BLIMOMHSAET TONLKO OAHY
3afavy.

6.2.3.4 Cucrembl npo6ooT6opa ¢ ueHTpanu3oBaHHbIM ONTOKOM AATYMKOB

[aHHbI TN 060pyaOBaHMSA, KAk NpaBuIo, BKIOYaET OT OAHON A0 ABaaLaTK u aa)e bonee Touek oTbopa
npoBbl, pa3MeLLeHHbIX BO B3PbIBOONACHOI 30HE U CBA3aHHLIX C BNOKOM gaTunkoB (060pyaoBaHWe C NPUHYAM-
TenbHbIM cnoco6om oTbopa NPo6bl YaCTO KOMMNIEKTYETCS HE OAHUM, 8 HECKONMbKMMU AaTYMKamMu) G MOMOLLbIO
TIMHWIA NTPUHYAUTENBHOrO NPo600THopa, KOTOopbIE CAenaHbl U3 MaTepuanos, COBMECTUMbIX C Npoboli (cMm. 8.5).

IuHum npo6ootrbopa 06bIMHO NepeknoyaloTc Ha BNok AaTyKMKa NocneaoBaTenbHO, BPEMSs MOAKoYe-
HWA BbIBUpPaeTCs TakuM, YToObl OHO BbINO 4OCTAaTOYHbIM ISt NONyYEeHMS pe3yNbTaTtoB U3MEPEHUI MO KaXKaoMy
JaTtyuky u ansa cpabatbiBaHWsi cUrHanusauuy (aBapuitHo CMrHanuaauum, curHanmaawum otkasa). brnoku aar-
YMKOB C NPEABAPUTENBHO YCTAHOBIIEHHLIMU B HUX CEHCOpaMu, NobyaMTeNnsaMKU pacxoda, CUCTEMOI NePEKIio-
YeHus nNuHui otbopa nNpobbl NpeacTaBnsoT coboii CTaHaapTHOE, AOCTYNHOE 06opyAoBaHME.

OueHKy BpeMeHU 3anasgbiBaHusi, 00yCnoBneHHOro BpeMeHem otéopa npobbl, He06X0AMMO NPOBOAUTL
B pacyeTe Ha camblil HeGnaronpuATHbLIV crnyyai ¢ y4eToM BCEro BpeMeHu, Heobxoaumoro ans otéopa npobbl
no Bcem nuHusiM npo6ootbopa. NMoMMMO BpEMEHM YCTAHOBMEHUSI MOKAa3aHWI aaTtumka He0BX0AUMO MPUHU-
MaTb BO BHUMaHWe BpeMsi TPAHCNOPTUPOBAHUS NPOGLI N0 NMHUKM NpoBooTOopa. OBbIMHO CKOPOCTL A BVKEHUS
npoBbl BapbUpyeTCs B AnanasoHe ot 3 4o 10 m/c B 3aBMCUMOCTHM OT TOFO, HACKOMNBLKO KPUTWMYHO Obin BbiOpaH
BHYTPEHHUI AnameTp Tpybok nmHum npobootbopa.

Ons npo6ooTOOPHBIX NIMHMIA ASNIMHON HECKONbLKO LeCATKOB METPOB MOxeT noTpeboeaTbes Gonee yco-
BEpLUEHCTBOBAHHAA cucTemMa. B takon cucreme ot6op npobbl OT nocneayoLlen unu AsyX nocneaywLwmux num-
HUIA, NpeAHa3Ha4YeHHbIX ANSA NoAa4M Ha AATYMK NPOObLI N0 OKOHYAHWM aHanM3a Ha TeKyLLEen NIMHUM, OCYLLEeCT-
BIISIETCA BTOPbIM NobyauTenem pacxoga. Takum o6pasomM, Nocne nepeksodeHus kaHana otrbopa npobel ras
MOXET aHanu3npoBaTbCA B 6roke AaTumMKoB cpasy xe, 6e3 oxuaaHus BpeMeHN TPaHCNOPTUPOBaHUS.

33



FOCT IEC 60079-29-2—2013

3TOT METOA NpOLLE C TEXHUYECKOW TOUKU 3PEHUS U NPUMEHUM AN paboTbl HA GONbLUMX PACCTOSHUSIX,
Korga ot6op Npob ¢ NOMOLLBLIO MOLLHOTO nNobyauTens pacxoaa NPOUCX0AMT cpasy Mo BCEM FNUHUSM, KPOME
TON, KOTOPAA HENOCpPeACTBEHHO MOAKMIOYEHAa K OnoKy Aarunka B HACTOALMI MOMEHT BpemeHu. B atom cny-
yae, eCnu HeT OrpaHUYeHUin Ha BPEMSA 3ana3fbiBaHUsi, TO HET NPAKTUYECKMX OFpaHMYEHUI Ha ANUHY NIMHUK
npo60ooT6opa, Np1 YCrOBUM YTO BHYTPEHHUI anameTp Tpy6Gku COOTBETCTBYET XapaKTEPUCTUKAM Hacoca.

MNpwnMeyaHune—TlpoekTupoBaHne nNogoGHOro poaa cuUcTeM — 3aaada 0coGomn CNOXHOCTU. CyLecTBYIOT Npu-
Mepbl MHOFOTOYEYHBIX CUCTEM C NUHUSIMKA OTGOpa Mpobbl ANUHOA 7 KM U BpeMeHeM 3anasfgbliBaHua NpUGAM3UTENbHO
95 MUHYT, KOTOpLIE YCMELLHO NPUMEHSIIOTCA Aif1A aHanu3a Cpep B YroNbHLIX LuaxTax.

Takow TUN CUCTEMbI MOXET OKa3aTbCa Oonee noaxoaawmMm, YeM ABa NPeabIayLWmMX TUna Ana KOHTPoNs
NpoLEeCcCOB CO CPAaBHUTENbLHO CTAaOUMbHLIMKU NapameTpaMu cpeabl UNK Ans KOHTPONA NPoueccoB, NPU KOTO-
pbiX B TO4ke OTOOpa Npobbl YCIOBUS OKPYXXAIOLLEN cpeabl UK ycrnosus AoCTyna k 06opyaoBaHuio Hebna-
TONPUSITHbI ANSi YCTAHOBKM B HUX OTAENbHbIX razoaHanu3atopos. MNpumepamu nogobHOrO poaa orpaHude-
HUI MOTYT CRy>MTb GONbLUIOK AMana3oH TeMNepaTypbl OKpyXKatowwen cpeabl, Gonblian Bubpaums, Hanu4ue
B OKpY>KaloLLEM BO3yxe OTPaBMAIOLMX BELWECTB U T. 4.

Bnok AaTyMKOB MOXET BKIOYATh B ceba AaTumnku, npeaHasHavYeHHble Ana KOHTpons 6onee Yem ogHoOro
Tuna rasa wnu napa, paboraiowme napannensHo. Takum 06pa3om, NOMUMO BECbMA PeAKUX NOBEPOK NIUHUI
npo6ooTdopa, B TOM YACHE U C UCNOSIb30BAHUEM NOBEPOUHbLIX FA30BbIX CMECei, BCe TeKyLuue NpoBepKu Bbi-
MOSHAKOTCA TONbLKO AnA 6noka aarunkos. Kpome T0ro, B paboty CMCTEMBI MOXET ObiTb BKMOYEHA DYHKUMA
aBTOMaTU4YeCKOW rpagympOBKM.

B cnyuae, ecnu Gnok AaTuMkoB NpeAHa3HaAYEH ANs UCMONb30BaHUA BO B3pbiBOGE30NAaCHOI cpeae, Bce
3MEKTPUYECKUE YaCTN TAKOW CUCTEMBI MOTYT ObiTh pPa3MeLLeHbl 3a Npeaenamm B3pbIBOONACHOM 30HbI. B 9TOM
cryvae, 3a UCKII0YEHUEeM UCMONb30BAHUA OTHENpPErpaguTenei, pasmeLLeHHbIX B MECTe Nepexoaa NMHUIA Npo-
6ooTbOpa 13 B3PLIBOONACHOW 30HbI BO B3PbIBOOE30NACHYIO 30HY, BCe 060pyA0BaHME MOXET ObITb HE B3PbIBO-
3aLLMLLEHHBIM. 3TO NO3BOMAET UCNONbL30BATh METOALI 0GHAPYXEHUA FOPIOUX ra30B, ONUCAHHbIE B pa3aene 5,
KOTOpbIe TPYAHO BbINOMHWUTL BO B3PbLIBO3ALLMLLEHHOM UCNOMHEHUN, A Taloke UCNONb30BaTb UCTOMHUKKU BHELU-
HKX rasoBs (NrameHHo-uoHm3aumoHHble gatyuku (M), ananusatopbl TeMnepartypbl nnamenn (ATMN).

CucreMa MHOrOTO4EYHOro 0TO6opa Npob NO3BONSET NPUMEHATL 06opyaoBaHWe obnajaioLlee BbICOKOM
YYBCTBUTENMbLHOCTLIO, KOTOPOE camo No cebe ABNAETCA AOPOrMM U 3aTpaTHLIM NPU 3KCNSTyaTauuu ero B kadye-
CTBE rasoaHanus3aTopoB, NPeAHa3HAYEHHbIX AN U3MEPEHUIN B OQHON TOUKE.

OrHenperpaguTenu AOSmKHbI ObiTb M3rOTOBAIEHBLI BO B3PbIBO3aALLMLLEHHOM UcnosiHeHnn. OrHenperpaau-
TeNM MOTyT COCTOSATb W3 CrieYeHHbIX (MOPOLLKOBbIX) METANSIOB, KAMUMNSPHLIX TPYOOK Un Apyrux TOHKOMOPU-
CTbIX Matepuanos. Takue yCTpoiCcTBa MOTYT YBEMUYUTL BpEMsi CpabaTbiBaHUs ra30aHanNnUTUYECKOW CUCTEMBI,
KOppOAMPOBAaTL U 3aCOPATLCA B PE3ynbTare Npu OCAXKAEHUU HA HUX MbINK MU BbINAAEHUA KoHaeHcaTa. Or-
Henperpagutenu TpebyioT NpoBeeHUs perynsipHbIX NPOBEPOK U TEXHUYECKOTO 06CNYXMBAHNA, OQHAKO Nepu-
OANYHOCTb 9TUX ONepaLuin MOXET ObITb YBENUYEHA NPU PETYNSPHOM TEXHUYECKOM 06CnyXuBaHue punsrpos,
pacnonoXeHHbIX B MecTax otbopa, n camux nuHun otbopa npobbl (CM. 8.5).

Ecnu eCTb BO3MOXHOCTb UCMOMNb30BaTh CUCTEMY C LIEHTPANM30BaHHbLIM GNOKOM AaTYMKOB, OHA MOXET
okasaTbCsi MEHee A0poroli U TpebyloLen MeHbLLMX 3aTpaT Npu TEXHUYECKOM 0OCNYXMBaAHUK, YEM ABE Npe-
Ablaylume cuctemMbl, 0cOBEHHO ecnu cucTteMa CoCTOMT M3 BONbLUIOrO KonuyecTsa Touek otbopa n Tpebyetca
BGonbLLOE KONMYECTBO Pa3NUYHbIX TUNOB A4ATYUKOB.

n punmMmedaHUne— OnucaHHblE BbiLLe CUCTEMBI U o6opy,qoaaHV|e cnepgyer oTnudaTth OT O60pyAOBaHMH N CUCTEM,
npegHasHavYeHHbIX ANA ynpaBneHUa TEXHONOrM4eCckKuMu npoueccamMmu, Ha KOTopble He pacnpoCcTpaHaeTca AeicTBue AaH-
HOro ctaHgapTa.

6.2.3.5 TpaccoBsble rasoaHanu3aropbl

TpaccoBble razoaHanu3aTopbl MMEIOT NPAMOMMHEWHBbIA ONTUYECKUA KaHan, AfIMHA KOTOPOro MOXET
ObITb 40 200 M. B KOHEYHbIX TOYKAX ONTUYECKOr0 KaHarna pacrnonaralorca nanyqartens U npUEMHUK OnTuye-
CKOro nanyyexusi. Hambonee pacnpocTpaHeHHbIM TUIMOM NOA0OHOTO poaa ra3oaHanu3aTopoB ABAAIOTCA CNEk-
TPOhOTOMETPUYECKUE TPACCOBbIE Fa30aHaNM3aTopbl, MPMHUMN AEWCTBUA KOTOPbIX OCHOBAH Ha NOrNOLWEHNN
3HEeprum aneKTPOMarHMTHOIO U3ny4yeHusi B ynsTpacuoneToBon, BUAUMON MK UHppakpacHon obnactu cnek-
Tpa. Haubonbluee pacnpocrpaHeHUe MONMy4Yunu rasoaHanu3atopsl, paboraiowme B uHpakpacHon obnactu
crnekTpa (cM. 5.4 u npunoxexHue A.4).

VCTOUYHMK U3nyyeHust 1 NPUEMHUK U3NyYyeHus MOryT ObiTb KOHCTPYKTUBHO 0ObeanHeHbl B OAHOM bno-
Ke, Ha3bIBaEMOM TpPaHCUBEPOM. TPACCOBbIE ra30aHaNU3aToPbl TAKOW KOHCTPYKLUU UCNOMb3YIOT OTpaxKarensb,
00bLIYHO BbLINOMHEHHbIV B BUE CBETOBO3BPALLATENS, OTPaXAloLWero nyy B HanpasneHun napannenbLHom na-
Aaowemy nydy. MNMpu HeGonbLUMX ANMMHAX ONTUYECKOTO KaHana ny4y MOXET OTpaXkaTbeCsl, NPOX0AA Yepes onTu-
YEeCKUI KaHan HeCKOMbKO pas.
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TpaccoBble razoaHanu3aTopbl NPUMEHAKTCA AN KOHTPONSA B3PbIBOONACHON Cpeabl N0 NEPUMETPY He-
bTAHbIX NNaTOopPM U APYrnX YCTAaHOBOK, B MPOU3BOACTBEHHBIX 30HAX, B MECTax TEXHUYECKoro obcnyxmsa-
HWS BO34YLUHbIX CYA0B, BONMU3U BbIXNOMHbLIX TPY6, BEHTUNSALMOHHBIX KAHANOB U B NOANOTONO4YHbIX NPOCTPaH-
cTBax.

MpuHUMN hopMupoBaHnA BbIXOAHOIO CUMrHana TPacCcoBbIX rasoaHanu3aTopoB OTMYAETCA OT paccMo-
TPEHHbIX TPEX NPEAbIAYLLMX TUMOB ra30aHanNM3aTopoB U ra3oaHanMTUYECKUX CUCTEM, MOCKONbKY BMECTO W3-
MEpEeHUii CoaepkaHmsa rasa unu napa TpaccoBble razoaHanu3aTopbl M3MEpPSIOT UHTErpanbHoe coaepaHue
rasa unu napa fonb ONTUYECKOro NMyTU Mexay usryyarenem u npUuemMHUKoOM nanydeHus (cum. 4.5).

Mo cpaBHEHMIO C ApYrMMK TPACCOBLIE ra30aHanM3aTopbl UMEKOT TPU NPEUMYLLECTBA:

- paclumpeHHas obnacTtb KOHTPONSA rasa, Npu4yemM TOYHOCTb Pe3ynbTaToB NPaKTUYECKU HE 3aBUCUT OT Ha-
npaBreHuUs BETPa U, CNeAOBaTENbHO, ra3oaHanu3aropbl AalT 6onee JOCTOBEPHYIO KAPTUHY BEMWUYMHBI Bbl-
6Gpoca BHe 3aBMCUMOCTHU OT €r0 UHTEHCUBHOCTH;

- u3-3a 60ONbLUIOK NPOTSXKEHHOCTU OMTUYECKOTO NyTW rasoaHanu3atopbl 06nagaloT BbICOKOW YyBCTBU-
TENbHOCTLIO;

- TpaccoBble razoaHanu3aTopbl NO3BONAKT YCTAHABMMBATL 3HAYUTENBHO GONee HU3KME 3Ha4YeHUs no-
poros cpabaTbiBaHWs cUrHanu3aumm, Yem razoaHanu3atopbl Ans M3MEPEHUSA B OGHON TOYKe.

MoMMMO perynupoBKM CurHana Ansi TPacCOBbIX rasoaHanu3aTtopoB TpeOyeTcA npoBeAeHUe TOYHOW
YCTaHOBKM B3aUMHOI0 pacnonoXeHus ONTUYecknx Bnokos. [ns 3Toro B KOMMMEKT NOCTaBKM BXOAUT cneuu-
anbHas MOHTaXHas apmarypa, a TaKke B GONbLUMHCTBE Cly4aeB MOXET NOHAZ00OMTLCA AONONHUTENbHOE
o6opynoBaHue (Hanpumep, TENECKONbl) ANs AOCTUXEHUSA TOYHOTO COBMELLEHUSA BUBUPHOW FIMHUM ONTUYe-
CKOI ocu. Kpome TOro, Ans ycTpaHeHus BO3AENCTBUSI BUBpaLumm, KOTopas MOXET CTaTb MPUYMHONW CMeLle-
HUS1 OT 3a4aHHOrO MONOXEHUS, 0COOEHHO MPU NPOTSHKEHHOW OMTUYECKOW OCU, HE0BX0AMMO UCMONb30BaTb
cneumanbHble ONopbl M YCTAHOBOYHbIE YCTPONCTBA. [AnA (PyHKUMOHMPOBAHWA rasoaHanm3aTopoB HEO0OXo-
AnMO, YTOObl HA ONTMYECKOM NYTKU OTCYTCTBOBANU ABWKYLLUMECH 00BEKTHI U Kakas-nnbo vyenoseveckas ae-
ATENbLHOCTb. [ANA TPaCcCOBbIX ra30aHanM3aTopoB MCNOMb3YIOTCA CNeuuanbHble CPeacTBa rpasjyupoBku (CM.
8.11.2,11.8.1).

TpaccoBble razoaHann3aTopbl YCTONYMBLI K BO34ENCTBUIO €CTECTBEHHOIO U UCKYCCTBEHHOIO OCBELLe-
HUSA, NbINW, TYMaHy, A0XAI0 U CHEry (CM. NpunoxeHune A.4), 0A4HaKO MPU CUMbHLIX TYMaHe U 0CajiKkax BCe e
MoryT Habniogatbca cbou B paboTte o6opyaoBaHuA. [a3oaHanu3aTopbl, COOTBETCTBYIOWME TpeboBaHUAM
IEC 60079-29-4, B noao6HbIX Cry4yasx BblAatoT curHan o 6rnokuposke nyva. B npunoxeHun E npuseaeHa ux-
cdhopmaLms 0 BO3MOXKHOM BO3AENCTBUM aTMOCKEPHBIX ABNIEHUI HA NOKA3aHWA TPACCOBLIX ra30aHanNN3aTopos.

6.2.4 MNepeaBWxHbLIE N NEPEHOCHbIE ra30aHanu3aTopbl

6.2.4.1 OOwume nonoxeHus

Ba)kHbiMK hakTopamu, KOTOPbIMU CrieflyeT PyKOBOACTBOBATLCA NP BbIOOpE NepeaBUXXHBIX U NEPEHOC-
HbIX ra30aHasnM3aTopoB SIBMAIOTCA: rabapuTHble pasMepbl, Macca, NPOYHOCTb KOHCTPYKUUKM, noTpebnaemas
MOLLHOCTb, TUM MOKa3bIBAIOLLEr0 YCTPONCTBA, Hanu4Me CBETOBOW M 3BYKOBOW CUTHANU3aLMn.

6.2.4.2 lNepeaBwkHble rasoaHanu3aTopbl

MepenBukHbIE razoaHanm3aTopbl 06LIMHO BLIGMPAIOT ANA TakMX 3aaad, Kak BPEMEHHbIN KOHTPONb BO3-
Ayxa paboumx 30H (Hanpumep, NpW yCTpaHEHUU NOCNEACTBUIA aBAPUK) UIKN 30H, Yepe3 KOTOPbIe TPAHCNOPTU-
PYIOT ropio4mMe >XMAKOCTH, rasbl unu napbl. OObIMHO NEPEABIDKHBIE FA30aHANN3AaTOPLI HE NCMONbL3YIOT CUCTEMY
or6opa npoGbl NGO NPUMEHSIIOT MPOBOOTOOPHYIO CUCTEMY YNPOLLEHHOW KOHCTPYKLMK.

K nepeaBimxHOMyY 060py10BAHMIO MOTYT OTHOCUTLCS M TPACCOBbLIE ra30aHanu3aTopbl, O4HAKO YaLle Bce-
ro TPaccoBble ra3oaHanM3aTopbl NPeacTaBnsioT coboii craumoHapHblie Npubop.l.

6.2.4.3 lNepeHoCHble (NOPTaTUMBHLIE) ra30aHanNU3aTopbI

MepeHocHble (NOpTaTuBHLIE) ra3oaHanu3aTopbl 06bLIMHO BLIGUPAIOT ANA TakuxX 3aaad, kak oGHapy>xxeHue
MECT yTeuku, NOATBEPXKIEHUE OTCYTCTBUSI B3PLIBOONACHLIX CMECEN U TOKCUYHBLIX ra3oB B atmocdepe u apy-
rMx NOA06HbLIX NPUMEHEHUN.

Bo MHOrux cny4asx HebonbLuMe NepeHOCHbIE ra30aHanM3aropsbl, NpukpennsaeMblie kK oaexae unu 06o-
PYAOBaHUIO, BbINOMHSIOT (DYHKLIMIO NEPCOHANBHbLIX CPEACTB ONOBELLEHUS Npu cpabaTbiBaHUW CUrHANM3aUmn.

B nepeHoCHbIX razoaHanu3aTopax 4acrto Mcnosb3ytotr Auddy3noHHbI cnocob ot6opa npobbl. B Takux
cny4asix npu HeobxoAMMOCTU NMOUCKA MECTa YTEUKM Unu Anst 06HApYXeHUs ra3a B OrpaHM4YeHHOM NPOCTPaH-
CTBE BHE NpeaenoB A0CAraeMocTu oneparopa MoryT notpeboBaTbcs NPo60OTOOPHBIN 30HA, PyYHOE UnKn Me-
XaHU4ECKOE YCTPOUCTBO NoAaum npoobl.

B coctaB gpyrmx BUAOB NEPEHOCHBIX ra30aHANU3aTOPOB MOXET BXOAUTL 3NEKTPUHECKUIA MUHUATIOPHbLIN
HacoC HeNpepLIBHOIO AeiCTBUS, OTOMpaloLmii Npody B HEMOCPEACTBEHHON BNU30CTM OT CaMOro rasoaHanu-
3aTopa, HO TaKxe cnocobHbIM AoCTaBnATL NPOBY Yepe3 NPoBOOTOOPHYIO NMUHKIO OT NPOBOOTHOPHOrO 30HAA.
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Mpo60o0TOOpHBIE 30HALI, NpUNaralLWMecs K NEPEABMKHLIM UM NEPEHOCHBLIM rasoaHanusaropam, —
06bI4HO KOpOTKME (OKOMO 1 M) U XKECTKME, coeauHsoWmeca ¢ 060pya0BaHMEM C NOMOLLBIO TMOKOW TPyOku,
HO MOrYT ObITb Pa3aBUXKHbLIMU (TENECKOMUYECKUMM).

C ocoboli TWaTenNbLHOCTLIO CneayeT BblbupaTh rasoaHanu3arop, €Crnv npeanonaraeTca Hanu4due B aHa-
NU3NpYeMoli cpefe cofepkaHnsl ropiodnx razos u napos 6onblue 100 % HKIMP.

Heobxoaumo usberarb KOHAEHCaLUW BOAbI UMW NAPOB, coaepXalumxcs B npobe, B ra30BOM KaHane ra-
30aHanusatopa M B NIMHUKU TPaHCMOPTUPOBaHuUsi NPOObl, 0COBEHHO KOrAa XOnoAHbIN razoaHanu3aTop nepe-
MeLLaeTcs B cpeay ¢ bonee BbICOKON TEMNepaTypon.

Korga razoaHanu3aTopbl NEPEHOCATCH M3 OAHON KOHTPONMPYEMON 30HLI B APYTY0, OHW MOTYT NoABep-
ratbCsi BHE3aMHbIM U3MEHEHUSIM TEMNEPATYPLI U AABNEHNUA. 3TO MOXET NPUBOAUTL K BPEMEHHOMY NOABMNEHMIO
OLUMBOYHBIX MOKA3aHMIA, HAMPUMED Y ANEKTPOXUMUYECKUX AATYMKOB Kucrnopoaa. MNpoussoautenu AatoT CBOU
pPeKOMEHAALMN MO 3HAYEHUIO TAKUX BPEMEHHbIX OLUMGOYHBIX NOKA3aHWUIA U M0 TOMY KaK 3TW NOKa3aHWsA MoryT
ObITb Y4TEHbI MPY UCMONL30BAHUM rA30aHANU3aTOPOB B PEXUME «cHUTaN nokasanua u 6erm» (cm. 9.3.9).

CyLLECTBYIOT Takke NepeHOCHble TPaCCOBbIE ra3oaHanu3aTopbl COCTOSLLME TONMbKO M3 TpaHCuBepa.
B aToM cny4yae razoaHanu3aTtopbl MCNOMNbL3YIOT OTPaXaloLme cBoicTea nosepxHocren B UK-auanasone. Anu-
Ha OMTUYECKOrO NyTU At TAKUX ra30aHANM3aTOPOB OrPAHUYEHA HECKOSTbKUMU METPaMU, U NO CYLLECTBY Takne
rasoaHanu3aTopbl MOTYT CUMTATLCS ra3zoaHanu3aropamm AN U3MepPEeHnin B O HOW TOuKe.

6.3 Mpouune akTopbl, BNUsAIOLWME HA BLIGOP rasoaHann3aTopos

6.3.1 YCTOWYMBOCTb K SNEKTPOMArHUTHbIM BO3AENCTBUAM

HekoTopble TUNbI ra30aHanNU3aToOpoB FOPIOYUX ra30B YYBCTBUTENLHBLI K BHELUHUM PaAUO4aCTOTHLIM NOo-
MexaM, KOTOpbl€ BbI3bIBalOT cOoM B paboTe, yxoa HyNeBbIX NOKasaHUi U NoXHoe cpabaTbiBaHME CUrHanNM3aumu.
OnsA npegoTepalleHust nogo6HbIx Npobnem cneayet BoIGMpaTb rasoaHanu3aTopsbl, AOSMKHBIM 00pa3soM 3alum-
LIEHHbIE OT SNIEKTPOMAarHMTHLIX NMOoMeXx (CM., Hanpumep, EN 61326-1:2006 «3nekTpoo6opyaoBaHue ansa usme-
peHusi, KOHTpons U naGopaTopHoro ucnonb3osaHuss — EMC Tpe6osanus — Yactb 1. O6wue TpeboBaHusy).

6.3.2 Vcnonb3oBaHue razoaHanu3aTtopoB BO B3PbIBOONACHBLIX 30HaX

lasoaHanuTuyeckoe 060pyaoBaHue BO B3PbIBO3ALLMLLEHHOM UCMONTHEHUW OOBIYHO NPUMEHSIIOT BO B3Pbl-
BOOMAaCHbIX 30Hax (knaccos 0, 1, 2). Ma3oaHanM3aTopbl ¢ MapKUPOBKO B3PbIBO3aLWmMTLl «EX ia» mMoryT 6biTb
MCMONb30BaHbI B 30HAX BCEX TPEX KNAaccoB. [azoaHanu3aTopbl C MapKUPOBKOW B3pbIBO3aLLMTLI «Ex dy» moryT
6bITb MCMONb30BaHbI B 30HAX knaccos 1 u 2. 3Tu ABa BMAA B3PbIBO3ALLUMTHI TAKXkKEe NPUMEHSIIOT K nogrpynnam
o6opyaosanusi (1A, 1B unum lIC) n cooTseTcTBYIOWMM TEMNEPATYPHBLIM Knaccam (ot T1 ao T6 B 3aBUCMMOCTH
OT KOHTPONUPYEMbIX BELLECTB). TN XapakTepuCcTuku npuseaeHsl B popme tabnuy B IEC 60079-20-1. OgHako
BCE BbILLECKA3aHHOE NMPUMEHUMO TOSLKO K ONpeaesieHuto rasa B 06bIMHOM BO3ayxe, 00bLeMHas J0ns KUCno-
poaa B KOTOPOM COCTaBnsAeT npuMmepHo 21 %, unu B BO3Ayxe, CoepxaHne Kucnopoaa B KOTOPOM HECKONbKO
CHWxeHO. Ecnu Bo3ayx 3HauMTenbHO 060ralleH KMCrnopoaom, Takoe 0060opyAoBaHUEe NPUMEHSATb HENb3A.

[ns nonyyeHns ceeaeHuit 0 mepax 6€30nacHOCTU NpU KCNnyaTauum v NpeanonaraeéMom M3mMeHeHum
YYBCTBUTENbHOCTU ra30aHaNM3aTopoB B YCMOBUAX HeAOCTaTka unm m30bITKa KUCMOPOAA B OKPY>KalOLLEM
U KOHTpONMpyemoi cpefax Heobxoaumo o6paTuTbCA K PyKOBOACTBY MO JKCMMyaTauuu Unu nonyyuTb peko-
MEHAAaLUMKU U3roToBUTENS ra3oaHann3aTopos.

7 XapaKTepuCTUKMU rasoBbIX yTeuekK

7.1 Mpupopa yTeuku

7.1.1 OBwwme NoNoXKeHus

Pasmep yTeuku u (nu) CKOPOCTb HAKOMMEHUA B3PbIBOONACHON CMECU B OCHOBHOM ONpedensitoTcs Onu-
CaHHbIMU HUXEe PU3NYECKUMU U XMMUYECKUMU CBOWCTBAMM, HEKOTOPBIE U3 HUX ABMISIOTCA XapakTepUCTMKamm
roproyero BeLecTBa, ApPYrMe XapakTepusyroT TEXHOMOMMYEeCcKUin npouecc unu Mecto akcnnyarauuu. [lanee
ANA NPOCTOTbI U3NOXEHUS NPUHATO AOMYLUEHUE, YTO NPU UBMEHEHMU OAHOro NapaMeTpa Bce OCTanbHble na-
pameTpbl He U3MEHSIIOTCS.

7.1.2 VIHTEHCUMBHOCTL YTEYKM rasza unu napa

YeM BbiLLEe MHTEHCMBHOCTb YTEYKM, TEM BOsbLUE pasMep B3PbIBOONACHON 30HbI U CKOPOCTb HAaKOMNMNEHUSA
B3PbIBOONACHON CMECHK.

MHTEHCMBHOCTL YyTEUKM ONpeaenseTcs CneayowmuMm CBOMCTBAMU UCTOYHUKA YTEYKU:

a) reoMeTpust UCTOYHUKA YTEYKM.

Mog reomeTpueit UMEIOT B BUAY PU3NYECKME XapaKTEPUCTUKN UCTOMHUKA YTEYKU (Hanpumep, nnowaab
OTKPLITOW NOBEPXHOCTU XKUAKOCTU, HENIOTHOE (hnaHLEBOE COEAUHEHUE U AP.);
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b) CKOPOCTb UCTEYEHUS rOPIOYEro BELLeCTBA.

[ns KOHKPETHOro UCTOYHMKA YTEYKM UHTEHCUBHOCTb YTEUKM BO3paCTaeT C yBENMYEHUEM CKOPOCTU MUC-
TEYEHUS roplovero BeLlecTsa. Ecnu roprovee BELLLECTBO HAXOAUTCA BHYTPU TEXHONOTUYECKOTO 000pyA0BaHMS,
TO CKOPOCTb UCTEYEHMS 3aBUCUT OT AaBrneHusi paboyero npoUecca u reoMeTpum UCTOHHUKA YTEUKU.

3HaynTenbHas MHTEHCUMBHOCTb YTEYKU B COMETAHUU C BLICOKOW CKOPOCTLIO UCTEYEHUS NPUBOAUT K BO3-
HUKHOBEHUIO KOHYCOOBpa3HoM CTpyM, kotopasi OyieTr BO3AEeWCTBOBAaTb Ha NOBEAEHUE BbLITEKAIOLero rasa,
Mo KpaliHei Mepe, B HeNnocpeACTBEHHOW ONU30CTU OT UCTOYHUKA.

a3, nocTynaLmii U3 UCTOYHMKA YTEUYKU C BbICOKOW CKOPOCTLIO (Hanpumep, yTeuka U3 HaxoasLenca
nog AasneHnem TpyObl unm emkocTH), BHayane yaet uMeTb BUA, KOHyCOOOPa3HON CTPyU, HanpaBneHHON OT UC-
TOYHUKA YTEYKMW. [10 Mepe TOro Kak pacCTosiHue OT UCTOYMHMKA YTEUKU YBENUUMBAETCH, KWHETUYECKAs SHepma
CTPyM YMEHbLUAETCS, NOKa B MTOTE ra3 HE pacCeUBaETCA NoA BNMSHUEM BETpa, bnarogapsa pasHuue B NNOTHOCTH
C BO3AYXOM, U B MEHbLLIEN CTENEHU n3-3a Auddy3um;

C) COAepKaHue roplovero BewecTsa.

Ha MHTEHCUBHOCTb YTEUKM BRUSIET coAepXaHue ropioYero rasa unv napa B BbITEKaloLLEen CMECH;

d) McnapsaemMocCTb roproven XuaKoCTu.

McnapsiemoCTb 3aBUMCUT OT AaBIEHUS HACLILLEHHbIX NApPOB U TENMOTLI NAp00Opa30BaHUA roproden Xua-
KocTu. Ecnn gaBneHve HacbIWEHHOr0 napa HEU3BECTHO, TO CreayeT PyKOBOACTBOBATLCSI Temneparypamu
KMMEHMUS W BCMbILLKK.

B3pbiBOONACHas CMECh HE MOXET CYLLIECTBOBATb, €CNU TEMNEPATYPA BCMbILLKA 3HAYUTENBLHO NPEBbILLA-
€T MaKcumanbsHylo pabouylo TemnepaTypy roprodei XxuakoctTu. Yem Huxe Temneparypa BCrbILKK, TeM 60sb-
LUe pasmepbl B3PLIBOONACHON 30HbI M CKOPOCTb HAKOMMEHUA B3PLIBOOMACHOW CMECH.

He Bce »uaKoCcTH (Hanpumep, HEKOTOPbLIE ranoreHcoaepXaLume yrnesoa0poabl) XxapakTepusyoTca Ta-
KUM napameTrpoMm, Kak TeMmnepaTypa BCMbILWKK, XOTA U MOryT o6pasoBarb B3pbIBOOMNACHYIO ra30Byl0 CMECH.
B nogobHbIX criyqasx cnegyeT cpaBHUBaTh YCTAHOBUBLUEECS 3HAY€HME TeMneparypbl XUAKOCTU, COOTBET-
CTBYIOLLEE KOHLEHTPALMM HACLILLEHHOro napa Npu HWKHEM KOHLEHTPALMOHHOM npeaene BOCMIaMeHeHus,
C MakcumMarbHOW TeMnepaTypon XXMaKkoCTu.

Xuagkoctu cnegyet npuHUMATL B pacyeT, koraa ux temneparypa soiwe (Tg — AT), K, rae Tg — Temnepa-
Typa BCMbILWKK, 8 AT — 3anac 6e3onacHocTuU. IToT 3anac 6e30nacHOCTU NPUMEPHO paBeH 5 K Ang yncTbix
XUMMWYECKUX BELLECTB, HO OH A0MKeH ObITb NOBbILIEH A0 15 K ans cmeceii.

[MpumeyaHune— Ecnu roptodee BeLECTBO NOCTYNaeT B BO34yX Takum obpasomM, 4Yto obpasyeTca TymaH (Ha-
npumep, NyTeM pacnblfieHus), To obpazoBaHue B3pbIBOONACHOW CMeCH BO3MOXHO NPpU TEMMepaType, KOTopas HWKe TeM-
nepaTypbl BCMbILLKK;

€) Temneparypa >uakocTu.

[aBneHune HaCLILEHHOrO Napa Bo3pacTaer ¢ yBenuueHueM TeMneparypsl, yBenuuuBasi UHTEHCUBHOCTb
YTEYKM BCNeACTBME UCMAPEHUS.

TeMnepartypa XMAKOCTU NOCNe YTeYKn MOXET BO3PacTu, HANpuUMep, 3a CYET HArpeToOn NOBEpPXHOCTU
obopyzoBaHUs, B KOHTAKTe C KOTOPOI OHA HAXOAUTCS, UMK BLICOKOW TEMNEPATypbl OKPY>KaloLLEro BO3AyXxa.

7.1.3 TMpeaenbl pacnpocTpaHeHus nrnameHu (BocnrnameHeHus)

Yem Hmxke 3HadeHue HKMP roptovero rasa unu napa B Bo3ayxe, TeM Gonblue pasMmepbl B3pbIBOONAC-
HOWM 30HbI U CKOPOCTb HAKOMMEHUS B3PLIBOONACHOW CMeCU. MNpu 0AMHAKOBbLIX MHTEHCUBHOCTSIX YTEYEK rasbl
¢ 6onee Hu3kuMu 3HaveHnammn HKIMP co3gaayT B3pbiBOOMACHYIO KOHLIEHTpaLMIO ObiCTpee, YeM rasbl ¢ 6onee
BbICOKMMK 3Ha4YeHuAmMn HKIMP.

Kak HKIMP, Tak u BKIP 3aBucAT OT TemnepaTtypbl OKpyXatowen cpeabl 1 atMOCEepHOro AaBmneHus,
HO B Npeaenax oOblYHbIX UBMEHEHUI 9TO BNUSIHUE HE3HAUUTENBHO. Mone3Hyio uHdopmauuio No 3ToMy BONpo-
Cy MOXHO HauTu B [EC 60079-20.

7.1.4 BeHTunauumsa

Mpu NOBbILLEHNN YPOBHA BEHTUNALMKU Pa3MepPbl B3PbIBOOMACHON 30HbI U CKOPOCTb HAKOMMEHUS B3PbIBO-
OMacHoOn cmecu ymeHbLuatoTes. OObEKTbI, NPENATCTRYIOLLME NPOBETPUBAHUIO, MOTYT YBESIMYUTDL Pa3mepbl B3pPbl-
BOOMN&CHO 30HbI M CKOPOCTb HAKOMMEHUS B3PLIBOOMACHON CMECK. Takue NpensaTCTBMA, KaK CTEHbI U NOTOSTKK,
MOTYT OrpaHUYnTbL pa3Mepbl B3PLIBOOMACHON 30Hbl U CKOPOCTb HAKOMMEHUS B3PbIBOOMACHON CMECH.

7.1.5 OTHOCMTENbHAA NNOTHOCTb ra3a unu napa npu yTeyke

MoBeneHne rasa, KOTOPLIN BbITEKAET C HE3HAYUTENbLHOW Ha4anbHOM CKOPOCTbLIO (Hanpumep, nap, Bbi-
OensaoLwWuica Npu pa3nuee XMAKOCTH), NOAYNHAETCH 3aKOHY NNaByv4eCTU U 3aBUCUT OT OTHOCUTENbHON NNOT-
HOCTM rasda no OTHOLLEHUIO K BO3AYXY.

Ecnu ras sHauutensHO nerde Bo3ayxa, T0 OH Oyaer nepemeluarbca BBepXx. Ecnu ra3 unm nap 3HauuTenb-
HO TsbKenee, oH OyaeT CkannMBaTbCA Ha YPOBHE 3emnu. [POTsHXKEHHOCTb 30HbI B TOPU3OHTANBHOM HanpaBrieHUn
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Ha YPOBHE 3eMJIM U CKOPOCTb HAKOMMEHWS B3PbLIBOONACHOK CcMecu y 3emnm ByayT Bo3pactatb C yBENIMYEHNEM
OTHOCMUTENBLHON NATOTHOCTH, @ NPOTSXKEHHOCTL 30HbI B BEPTUKANLHOM HaNPaBneHUU Hag UCTOYHUKOM YTEYKM U CKO-
POCTb HaKOMMEHUS B3PLIBOONACHOM CMECU Had UCTOYHUKOM yTedku GyayT BO3pacTarb C YMEHbLUEHWEM OTHOCU-
TENbLHON NAOTHOCTH.

MpumedaHunsa

1 Ha npakTuke rasbl ¥ napbl, OTHOCUTENbHASA NITOTHOCTb KOTOPLIX HIbKe 0,8, cHMTaloTCA nerdye Bo3ayxa (Hanpumep,
MeTaH, BOZ0POog 1nu ammuak). Ecrnu e oTHocUTeNbHas NIoTHOCTb rasa Uiv napa npesbilaeT 1,2, TO CHUTAETCSH, YTO OHK
TAxXenee Bosgyxa. Ecnv oTHocUTeNbHas NNOTHOCTL rasa Unu napa HaxogUTCS B MPOMEXYTKE MeXAY STUMU 3HA4YEHUAMM,
TO CrNeAyeT yuuThiBaTh 06a BapuaHTa.

2 TNOTHOCTb CMECH TSXENbIX W NErkux ra3oB UMeeT CPpefiHee 3HaYeHWe, W, OfHaxAbl CMellaBLUUCh, OHW Sonee
He pasgenaTcs, a MoryT TOMNbKO pa3baBnATLCA BO3AYXOM.

7.1.6 Temnepatypa u (Mnun) gasnexHue

Ecnu ras unu nap 4o yTeuku umen temneparypy v (Mnv) AaBneHue, 3HauuTenbHO OTNUYaLLmUecs oT TEM-
nepaTypbl OKPY>atoLLei cpeabl U aTMOCHEPHOro AABMEHUA, TO UHTEHCUBHOCTb YTEUKM U, CNeA0BaTENbLHO, €€
noeeaeHue, no KpaiiHel Mepe, B HENOCPEACTBEHHOM BNM30CTU OT UCTOYHKKA, ByAYT UHBIMU.

a3, BbITEKAOLWWMI NOA BLICOKUM AABIEHNEM B aTMocdepy, MOXET CUIbHO OXNaXaaTbCsA BCNeACTBUE aau-
abartuyeckoro paclumpeHusi. NoaoBHbIM e 06pasom yTeuka CKMKEHHOTO rasa (Hanpumep, CHMKEHHOTO He-
TAHOrO ras3a Unu aMMuaka) NPUBEAET K Ero OXMaXAEHNI0 A0 TOYKU KUMEHUS, KOTopast 3SHa4MTesnbHO Hmke 0 °C.

Jio6oli BbI3BaHHbIN pasHULE TeMnepaTtyp NOToK (Hanpumep, KOHBEKTUBHbIE MOTOKM OT HArpeTbIX UMK X0-
NOAHbIX MOBEPXHOCTEN 3AAHUIA UMM TEXHONMOIMYECKOro 000pyA0BaHMS), OCOGEHHO ecnm OH BMM30K K UCTOY-
HUKY YTEUKU, MOXET MOBMUATL HA PacnpOCTpaHEeHUe rasoBo3ayLUHONM CMECK U ee pacnpedeneHue no BbICoTe.

7.1.7 JononHuTenbHble akTopbl, KOTOPblE HEOOXOAMMO YUUTbIBATH

Heobxoanmo Takke NPUHUMAaTL BO BHUMAaHME Takue (hakTopbl, Kak KNnMMaTuieckue ycrioBusi U Tonorpa-
1A MECTHOCTM.

Mpun 3HaYMTENbHBIX ABUXKEHUSIX HAPYXKHOTO BO34yXa UMM €CNU yTeuka NPOUCXOAUT BHYTPU NOMELLIEHUI
UNK COOPY>KEHUI pacrnpocTpaHeHune raza byaer oTnmyaTbCa OT TOro, Kak yka3aHo Bbiwwe (CM. 7.2, 7.3).

7.1.8 HapyxHble nnowagki u oOTKPbITbIE COOPY>KEHUA

Ha Hapy»HbIX nrowiagkax u B OTKPbITbIX COOPY>XEHUSIX HA paccenBaHue rasa nocne yrevyku MoryT Biu-
ATb CKOPOCTb U HanpasreHue BeTpa. Ha HapyXHbIX Nnowaakax pacnpoCcTpaHeHWe ra3a B ropu3oHTanbHOM
HanpaeneHuu NPOTUB BETPA 3aMEANISIETCS, a B HanpaBneHun No BETPY ycKopsaeTca. ITOT aPdeKT Tem Cunb-
Hee, YeM BhILLE CKOPOCTb BeTpa. Bonee crnoxHbie TpaekTopun BO3AYLIHbIX NOTOKOB 6yayT HabnioaaTbcs BO-
KpYr 34aHui 1 COOPYXKEHWIA. B Takux crnyyasix HanpasneHue BeTpa okasbiBaeT 6onbluee BNMAHKUE, TaK KakK He-
06X0AUMO YUYUTbIBATb BO3SMOKHOCTb CKOMSIEHUSI Ta3a B 3aKpbITbIX OT BETPA MECTax Unu Tam, rae CKoOpoCTb
ABWKEHUS BO3gyxa Mana. B 0cobo 0TBETCTBEHHbIX Cry4asix LenecoobpasHo MCNONb30BaTh HA CTaAWUU Npo-
eKTMPOBaHMA MaTtemMaTMyeckoe MOAEnMpoBaHWe pacnpoCTPaHEeHus rasa, a TaKke NPOBECTU UCTbITAHUSA MO-
Jenen COOPYXeHUI B adpoauHaMu4eckon Tpyoe.

MecTHble TemnepaTypHble BO3AENCTBUS MOTYT U3MEHATb HanpaBneHWs BO3AYLUHbIX NOTOKOB W, Cre-
JoBaTenbHO, MOBMUATbL Ha pacnpocTpaHeHue rasa. Hanpumep, Gonblime nepenagbl Temneparyp MoryTt
ObITb BONM3KN HarpeTbiX NOBEpXHOCTEN 060pyA0BaHuA. Kpome TOro, OTHOCUTENbHAsA MMOTHOCTL ra3a 3aBUCUT
Kak OT TeMmnepaTypbl Camoro rasa, Tak u OT TEMNePaTypbl OKPY>KalOLLEro BO3yxa.

7.2 3p4aHuA U COOPYXKEHUA

7.2.1 O6GLme nonoxeHus

BHYTpU 302HUIA U COOPY>XEHUII BEPOATHOCTb CKOMMEHUS1 B3PbIBOOMACHOW CMECH MOCMe YTEeUKU 3HauM-
TENbHO BbiLE, YEM Ha OTKPbITON nnowaake. Koraa npoMcxoauT yTeuka ra3a B 3aKpbiITOM NPOCTPAHCTBE, OH
CMeLUMBaeTCs C BO34YyXOM NOMeLLeHus, 06pa3sys ra3oBo3fyLUHY0 cmech. OBpasoBaHue B3pbIBOONACHOM CMe-
CW 3aBUCUT OT CKOPOCTM YTEYKU rasa, pacrnosnoXeHuss UCTOYHUKA YTEUKU, NNOTHOCTU ra3a, ypOBHA BEHTUISALIUK
U UMEIOLLMXCS TENOBbIX NOTOKOB. [Npu onpeaeneHnn oNnTUManLHOro MecTa pacnornoXeHus AaT4ymKoB cneay-
€T yunTbIBaTb 3TN (PaKTopbI.

7.2.2 HeBeHTUNMpPYEMbI€ 30aHUS U COOPYXKEHUS

TeopeTM4eckn Npu OTCYTCTBMWU BO3AYLUHbIX NOTOKOB, CO3[aBaeMbIX BEHTUNALMENR, U (MNU) TENNOBbIX
BO3/I€MCTBMIA BbITEKAKOLMIA U3 MECTA YTEUKM ra3, eCrm OH nerye Bo3ayxa, obpasyer ra3oBo3ayLUHyl0 CMECh,
pPacnpoCTPaHSIIOLLYIOCA OT YPOBHS, HA KOTOPOM pacnoNnaraeTcs MecTo yTeuku, 10 notonka. Ecnu ras tsxkenee
BO3/lyXa, TO BbiTEKAss U3 MECTa YTEe4YkU, OH 0OpasyeT Crou razoBO3AYyLLUHON CMECH, pacnpoCTpaHsiowencs
OT YPOBHS, HA KOTOPOM pacronaraeTca MecTo yTeyku, BHU3 A0 nona.

Ecnu BbITEKAKOLWMIA NOA AaBNEeHWEM ra3 umeetr popmy KOHycooOpasHOi CTpyM, CroW ra3oBo3ayLUHON
cMecu hopmupyetcst MHadve. Hanpumep, ecnu crpys 6onee nerkoro, 4em BO3ayXx, ra3a HanpasrneHa oT UCTOY-
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HWKA YTEeYKU BHU3, TO CMOI ra3oBO3AYLUHON CMECU MOXET pacrnpoCTPaHUTLCA OT NOToNka 40 Gornee HU3KOro
YPOBHSI, YEM YPOBEHb UCTOYHMKA yTevkn. MoAaoGHbIM ke 06pa3om ecnu CTpys Bornee TSHKENoro, YeM BO3AYX,
rasa HanpasrieHa BBEpX OT MCTOYHMKA YTEYKMU, TO CMOW rasoBO3AYLUHON CMECU MOXET PacrnpoCTPaHUTLCA
OT nona Ao 6onee BbLICOKOrO YPOBHS, YeM YPOBEHb MCTOUMHUKA YTEUKU.

MpuMedvaHue — Ecnu B 34aHUsX UM COOPYKEHWUSX MPUCYTCTBYET MOTEHLMAmNbHBIA UCTOMHUK YTeuKW rasa,
TO criefyeT Haanexallynit ypoBeHb BEHTUNSALMN.

7.2.3 BeHTUNMpyeMble 34aHUS U COOPYXKEHUSA

7.2.3.1 O6Lme nonoxeHus

BeHTunupoBaHue 3gaHuin U COOPYXEHUA OCYLLECTBNSAETCA MyTeM NMUB0 «eCTECTBEHHOW» BEHTUNALUMU,
nmMBOo «UCKYCCTBEHHOW» BEHTUNAUMU (MPUHYAUTENBHO), MMOO MpU MOMOLLM UX KOMOMHALMK.

MpumMeyaHwune— Koraa cogepxaHne roptodux rasoB npu yteuke sHaqutensHo Huxe HKIMP, ras 6yger nepe-
MelLaTbCa BMECTe C NMOTOKOM BO3fyxa BCrefcTaue HebGonbLUMX OTIMYKIA B NMOTHOCTW ra3oBOW CMECU 1 YACTOro BO3ayxa.

7.2.3.2 EcTecTBeHHasa BEHTUNALMUSA

EcTecTBEHHasn BEHTUNAUMS — 3TO MOTOK BO3AYXa BHYTPb UMW U3HYTPU 34aHUSI UM COOPYXKEHUN, LUP-
KYTMPYIOLLMI Yepes cneynansHo npegHasHavyeHHble Ans 3TOro OTBEPCTUS Unn Nobble apyrue UMetomecs
B 34 2HWUM UNU COOPYXEHUM NPOEMbl. ECTECTBEHHBIE BEHTUNSALMOHHbIE BO3AYLUHbIE NOTOKU BO3HUKAIOT MO ABYM
npuyuHaM: BO-NepBbIX, Bnarogapsa nepenagy AaBneHWs B MOMELLEHUSIX, BbI3BAHHOMY BETPOM; BO-BTOPbIX,
Gnarogapsi Nn0OAbEMHON cune, AeNCTBYIOLLEN Ha BO3AyX B MOMELUEHUW u3-3a pasHuubl TemnepaTtyp (U, cne-
JoBaTenbHO, NNOTHOCTM) BO3AyXa BHYTPM NOMELLEHUA U HApyXHOro Bo3ayxa. Koraga temneparypa BHYTPU
30aHUS UM COOPYXXEHWA BbILLE HApPYXHOW TemnepaTypbl, OyaeT hopMUpoBaThbCA BOCXOAALLMIA BO3AYLUHbIN
noToKk. HanpoTue, ecnu Temneparypa BHYTPU HUKE HAPY>XHON Temnepatypsbl, Oyaetr (hopmMupoBaTbCsl HUCXO-
OALMIA BO3OYLUHbIA MOTOK.

YTeuka rasza unu napa B 34aHum Unm COOPY>KEHUU C €CTECTBEHHON BEHTUNALUMEN npuBeaeT kK 0bpa3oBa-
HWIO CMECH ra3a ¢ BO3AYXOM TaK Xe, Kak 970 ObIfio ONMCaHo B 7.2, C TEM OTAINYMUEM, YTO MPU PABHON MHTEHCUB-
HOCTM YTEYKM COAEPXHAHME FrOPIOYEro rasa B ra3oBO34YLUHON CMECU OKAXETCA HWKE BCNeacTBue pasbasneHus
MPUTOKOM CBEXEero Bo3ayxa.

Ecnu B nOMeLLEHUN € eCTECTBEHHOW BEHTUNALMEN CYLLUECTBYET BOCXOAALLMIA NOTOK BO3AyXa, TO B CRy-
yae yTeuku rasza unu napa, bonee TAXENbIX, YeM BO3AyX, ra30BO3AYLLIHAA CMECb MOXET pacnpoCTPaHUTLCA
Kak BblLLE, TaK U HWKE YPOBHS, HA KOTOPOM PacnofioXkeH UCTOYHMK yTeuku. Haobopor, ecnu B noMeLLeHun
C €CTEeCTBEHHOW BEHTUNSALMEN CYLECTBYET HUCXOASLUMI NOTOK BO3yXa, TO B CRy4Yae yTeuku ra3a unu napa,
Gonee nerkux, 4em BO3AyX, ra30BO3AyLUHAsA CMECb MOXET PacnpOCTPAHUTLCA KakK HUXKE, TakK U BbILLIE YPOBHS,
Ha KOTOPOM PacronoXeH UCTOUHUK YTEUKM.

NMpumMmeuyaHnune — [ononHutensHas UHGOPMaLMS, KacalolWascsl eCTeCTBEHHOW BEHTUNALUM, npuBefeHa
B IEC 60079-10.

7.2.3.3 NckyccTBEHHAs BEHTUNAUMSA

TepMUH «MCKYCCTBEHHAsA BEHTUNALMSA» NPUMEHSIIOT ANsl ONMCaHUs BO3AYLLUHOro NoToka, co3aaBaeMoro
MeXaHM4eCKUM NyTeM, T. €. BeHTUnsaTropamu. Bos3ayLuHbie NnoToku, Co3aaBaeMble MEXaHUYECKUM MyTEM, MOTyT
ObITb BECbMA 3HAUUTESNbHBIMU, KPATHOCTb BEHTUNSILMU, HANPUMEP, MOXET ObITb OonbLue 12.

CopaepxxaHue rasa B BO3Jyxe BHYTPW 3aMKHYTOIO MOMELLIEHUS C UCKYCCTBEHHOW BEHTUNSALMEN, Kak npa-
BWUNO, rOpasao MeHblle, YeM COAepXKaHUe rasa npu nogoOHON e yTeuke B MOMELLEHUN C eCTECTBEHHON BEH-
TUNAUMEn.

MpumMmeyaHue—EcnuB pesynbsrarte yTedku cosganach 04eHb BbICOKasi KOHLEHTpaLms roplovero rasa (Bbllwe
100 % HKMP) nnn umeetcs NoBEpXHOCTb ropoHeid XKMAKOCTU C HU3KOW TeMnepaTypoii BCMLILLKUA, TO UHTEHCUBHAA BEHTU-
NALMSA MOXET NPUBECTU K yBeNuYeHUto obbema B3pbIBOONACHO# CMecH.

B x0opoLo cnpoekTMpoBaHHOW CUCTEME BEHTUMALUMM BECb 00bEM BO3Ayxa B NOMELLUEHUM 3ameLllaeTca
NPUTOKOM CBEXero Bo3ayxa. Ecnu nnaHupoBka noMeLueHUs coaepXXuT y4acTtku co crnabbiM ABUXKEHUEM BO3-
AyXa Unn «MepTBbIE 30HbI», TO B HUX MOXET HAKaN/IMBaTLCA B3PbIBOONACHAs CMECh. CneaosaTtenbHo, B Takux
MecTax HeO6X0,CIl'IMO yCTaHaBnuBaTb rasoaHann3aTopbl.

MpuMeyaHue—OnNpeaennTs NyTH ABUKEHUS BO3AYXa B MOMELLEHUU U NPUCYTCTBUE «MEPTBLIX 30H», B KOTO-
PbIX MOXKET HaKanIUBaTLCA ra3oBO3AYyLLUHAS CMECH, MOXHO C MOMOLLbLIO 4aTYUKOB AbiMa.

Ecrnn patunk rasoaHanmsaropa yCTAHOBMEH B MPUTOYHOM WMAMN BLITSDKHOM KaHane CMCTEMbl NPUHYAU-
TerNbHON BEHTUNALMK (B 3aBUCUMOCTU OT TOTO, A€ MOXET NPOU30NTU yTeuka), TO aBapuitHas curHanusauusi
DOMKHA ObITb YCTAHOBNEHA HA MUHUMATBHOE, NPAKTUYECKU NPUEMNEMOe 3HaYEHHe.
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HekoTopble 4aT4yMKn UCTIONbL3YIOT OTHENPErpaanTenH, CNEYEHHbIE U3 MeTannM4Yeckoro nopotuka. Ha cno-
COGHOCTL ra30BO3AYLLHON CMecu AndyHANPOBATL Yepes OrHENperpaguTenb K YyBCTBUTENbHOMY SMEMEHTY
HeGNaronpUATHO BIUSAIOT O4EHb BLICOKUE CKOPOCTM BO3AYLLHOTO NOTOKA, KOTOPbIE MOTYT BO3HUKHYThL B BO3AyXO-
BoAE. B 3TOM Cnyyae MOXET MOMOYb AOMNONHUTENBLHBINA KOXYX HA JaTuuke (HanpuMep, BETPO3ALLMTHBIA KOXYX).

7.3 YcnoBua okpyxarouen cpeabl

XapaktepucTuku paboumx ycroBuit OKpy>Kalowen cpeabl AOMKHbI ObiTb NMpuBeAEHbl B PyKOBOACTBE
no akcryarauyum ob6opyaoBaHusi.

Korpa ycnoBusi OKpy>KaioLLei cpeabl B NpeanonaraémMom Mecte aKCnsyarauumn BhIXOAAT 3a npeaensl
3HA4YeHWI, YyCTAaHOBMEHHbIX U3rOTOBUTENEM, HEODXOAMMO CBA3ATLCA C U3roToBUTENEM 000pYA0BaHUA AN CO-
rnacoBaHUsi C HUM BO3MOXXHOCTM NpUMeHeHUs 060pya0BaHNA B NOAOOHBIX YCIOBUSIX.

8 I'Ipoelcrupoaal-me M yCTaHOBKa CTaLUVOHAPHbIX ra3oaHaJqIMTU4EeCKUX CUCTEeM

8.1 O6wume nonoxeHust

CraumoHapHas rasoaHanuTMyeckasl CUCTEMa J10MKHA BblAaBaTb PaHHEE NpeaynpexaeHne Kak o npu-
CYTCTBMM, TaK U O XapakTepHbIX MECTaX CKOMMEHUs FOPIOYEro ra3a Ans Toro, 4tobbl MHULMUPOBATL aBTOMATH-
YECKU UM B PYYHOM PEXUME BbIMOMHEHNE OHOTO UINU HECKONbKNX AENCTBUN:

a) 6e3onacHyio 9BaKyaLMIO NEPCOHana u3 NOMeLLEHUH;

b) Mmepbl N0 TyLLIEHWIO NoXKapa u Apyrue NpoTMBOaBapUiHbIE MEPONPUATUS;

C) YCTpaHEeHWe ONacHOCTH;

d) 0CTaHOBKY TEXHONOrMYECKOro NnpoLecca unv NpeanpuaTus;

€) NOBbILLEHNE YPOBHA BEHTUNALUW.

Mocneacteusa aAns 6e30nacHOCTU NepcoHana U 9KOHOMUYECKUe NOCneaCTBUA OT BO3MOXHOTO yuiepba,
BbI3BAHHOTO HEOBHAPY>XEHHOM YTEUKOI, A0MKHbI ObITb rMaBHOM Npobnemoii, Tpebyiowei pewwexus. 310 Mo-
XKET NMPUBECTU K NMepecMoTpy TpebGoBaHui K COCTaBy CUMCTEMbI, BOMPOCAM Pe3epBUPOBAHUA, YCTOWYUBOCTU
CUCTEMbI ANEKTPONUTAHUS, HAAEXHON PaBOoTbl CUCTEMBI MPU OTKA3€ OTAETNbHbIX 3MEMEHTOB U T. 4.

CnefoBaTenbHO, YPE3BbIYAWHO BaXKHO, UTOObLI razoaHanuTuieckoe o0OpyAOBaHWE YCTaHaBnMBaNM
U UCNOMb30BanM Takum 06pasom, UToObl TONbKO KBANMMUUUPOBAHHBIN NEPCOHAN UMEN A0CTYN K (PYHKLMAM
yrnpasneHus aTum obopyaoBaHUEM.

BaXkHbIM BONPOCOM SIBMSAETCS BbIOOP KONUYECTBA U MECT PACMONOXEHUS aTYUKOB M TOUek oTbopa npo-
6bl. Ha npaktuke npu Takom Bbibope HEOBXOAMMO YUMTLIBATL MHOXECTBO (DaKTOPOB, BKMoYan TpeboBaHus
HOPM U NpaBun B 06nacT NPOMbILLUNEHHON 6e30NacHOCTH, YCNOBUA OKPYXXatowwen cpeabl U TpeboBaHus Tex-
HUKM 6e3onacHoCTH, U, cnefoBaTeribHO, HE0BX0AMMO NPOBECTU MHOXECTBO Pa3HOOOPa3HbIX AKCNepTU3.

8.2 OCHOBHbIe peKOMeHAALMUU NO YCTAHOBKE CTALMOHAPHbLIX CUCTEM

8.2.1 O6wme nonoxeHus

Ecnu rasoaHanusatopbl 1 BcnomoratesisHoe 060pyqoBaHue yCTaHABNMBAIOT BO B3PbIBOONACHON 30HE
(T.e. B 30HE, KOTOPOI NPUCBOEHA COOTBETCTBYIOLLIASA KATErOpUsi COrMacHO YCTAHOBMEHHOW knaccudukauyum),
TO MX YPOBEHb M BUZ B3PbIBO3ALUMTLI AOMKHbI COOTBETCTBOBATL KAaTErOPUMU 30HbI U OHU AOSHKHbI ObITb NPO-
MapK1MpoBaHbl COOTBETCTBYIOLLMM 0Opasom.

OBbIYHO NPUMEHSAETCA YETLIPE OCHOBHbLIX TUMA CTALUOHAPHbLIX CUCTEM:

a) cucTembl, COCTOSILLME U3 ra30aHanM3aTopoB Ans M3MEepPEeHui B O4HOW Touke. Takue rasoaHanu3aTopbl
ABMSAOTCA aBTOHOMHbIM 000pyAOBaHUeM, TPeOyYIOT TONbLKO NOABOAA NEKTPONUTAHUS OT BHELLHEr0 UCTOYHMKA
1 CHabXeHbl aHanoroBbIMM BbIXOAHLIMU CUrHanNamm u/Mnu «CyXmMmu» KOHTaKTaMmm perne Ansa NoACOEAUHEHUA
K cUrHanu3aumm u 6noky ynpasneHus ¢ NOMOLLbIO 3reKTpu4eckoro kabens;

b) cucrembl, COCTOALLME N3 BLIHOCHBIX AATYMKOB C LIEHTPANU30BaHHbLIM OMOKOM yrpaBneHus;

C) cuctemMbl Npo6ooThopa C LeHTpanu3oBaHHbIM BrIOKOM AaTUMKOB, B KOTOPLIX ra3oBas npota no NMHUAM
npo6ooTOopa NOCTyNaeT B LEHTPAnNM30BaHHbIN ONoK 4aT4YMKOB, CBA3AHHBIN C GNOKOM CUrHanmusauumn u ynpas-
neHus:;

d) cucTembl, UCNOMb3YIOLLIME TPAaCCOBbIE ra30aHanM3aTopsbl.

CTauMoHapHbIE CUCTEMbI JOIMKHbI, KaK MPaBumo, YCTaHABNUMBATLCA TaK, YTOObLI OCYLLECTBNATL HENpe-
PbIBHbIA MOHUTOPUHT KaXQ0W 4acTu NpeanpuaTusa unu Apyrux noMeLweHumn, rae MoryT cryyamHoO CKOMUTLCA
roptoune rasol. OHM JOMXKHbI BblAABaTh PaHHeEe npeaynpexaeHue o yTedke unM CKONneHuu rasa B npeae-
niax cBOel 30Hbl KOHTPONS, KOTOPAas Ha NPaKTUKE OFPaHUYMBAETCA KONUMYECTBOM U PACNONOXKEHNMEM AaTYUKOB
UnNu TPaekTopuen ONTUYECKOro NyTHU TPACCOBbLIX ra3oaHanu3aTopos.
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8.2.2 MazoaHanu3artopbl ANs U3MEPEHMWI B OAHOW TOMKE U BbIHOCHBIE AaTUMKM

lasoaHanusaTopbl AnNA U3MEPEHUA B OLHOW TOYKE WM BbIHOCHbIE AATYMKU AOSKHbI OblTh MOAKMIOYEHbI
K CBOMM Grnokam ynpasfieHWUs U CUrHanm3aumum B COOTBETCTBMU C HALMOHaNbHbLIMU TPEBGOBAHUAMM K YCTAHOB-
Ke anekTpoobopynosaHus. Oatumku u nobble apyrue 4actm CUCTEMbI, KOTOPbIE Pa3MeLLEHbl B OMACHO 30He,
JOMKHBI ObITh B3pbIBO3ALUMLLEHHBIMU. Bug 1 ypoBEHb B3pbIBO3aLLUTLI 3TOr0 060pyaoBaHKUs (B COOTBETCTBUM
¢ cepueit craHpaaptos IEC 60097) pomxkeH COOTBETCTBOBATL KAaTEropuu 30HLI, B KOTOPOW mpeanonaraercs
pasmeLuatb o6opyaoBaHne. 34ecb Cneayet OTMETUTb, YTO 9TO MPOLLE BbIMOMHUTL AN BbIHOCHbIX AaTYWKOB.
B arom cnyyae 6rnoku ynpaBneHusi, pacnonoxeHHoie B 6e30nacHol 30He, AOIMKHLI COOTBETCTBOBATL Tpeboga-
HuAM cepumn ctaHgapTos IEC 60079 ans obecneyeHnss COBMECTUMOCTU € BbIHOCHBIMU AaTYMKaMu B OTHOLLE-
HWUW BNEKTPUYECKOTrO MUTAHUSA U BIXOAOB.

MpnmMmeyvaHwune—Tpu o4eHb BICOKMX UMK OYEHb HU3KWUX TemnepaTypax oKpyXatollen cpefbl BO3MOXHa cu-
Tyauus, Koraa AaTyuK MOXET MofABeprHyTbCs BO3AENCTBUIO TeMnepaTypbl, BbIXOASLUEN 3a AuanasoH ero YCNOoBWA JKC-
nnyatauum, yCTaHOBMEHHEI NpousBoguTenem obopyaosaHus. B aTux obcTosiTenbcTBax 060pyaoBaH1e He cHUTaeTCs co-
OTBETCTBYIOLLMM CBOEMY BULY W CTEMEHN B3pbIBO3ALUMTEI, NOATBEPXKAEHHOMY CepTUUKaTOM O B3pbIBO3ALLMLLEHHOCTH
(Ex-ceptudpukar).

8.2.3 Cucrembl npo6ooT6opa ¢ LEHTpanU30BaHHbIM GNOKOM JaTYMKOB

Takue cuctembl UCNOMb3YIOT, KOTAa NapameTpbl TEXHONMOTMYECKOTO NPOLIECCA U3MEHSIIOTCH CPaBHUTENb-
HO MEAJIEHHO M MOXHO AOMNYCTUTL Gonbluee BpeMsa cpabaTbiBaHNA CUCTEMBI.

OCHOBHbIE MPEeNMyLLECTBa TakuX CUCTEM:

- OHM NO3BOMSAKT Pa3MECTUTb BCE 3MEKTPUYECKMEe 4acTu 00OpyAOBaHUS BHE B3PbIBOOMACHON 30HbI,
pa3meLlas BHYTPU 30HbI TONMbKO NMMHUKU LOCTaBKU Npobbl, UNLTPLI U T.M., U TPEOYIOT TONLKO NPUMEHEHUSA
OrHenperpaguTens npu BbIXo4e BO B3PbIBOGE30NACHYIO 30HY.

- OHW MOTYT NPUMEHATLCA B CMy4ae, KOrga TOYKM, B KOTOPbIX HEOOX0AMMO NPOU3BECTM 3amMep, OTHOCHU-
TENbHO HEAOCTYMHBI UMK HAXOAATCA MO BIUSHUEM 3KCTPEMarbHbIX YCIIOBUI OKPYXXKAIOLLEW Cpeapbl.

- Mpu DyHKUMOHUPOBAHMK LIEHTPaNbLHOro 6r1oka 4aT4MKOB MOTYT UCNONb30BaTLCS KpaWHE YyBCTBUTENb-
HbIE UMM CMOXHbIE METOAbI 0GHaPYXEHUSA, B TOM Yucne TpebyroLune NpUMEHEHNS BHELHUX ra30B (MNamMeHHO-
noHu3aumnoHHeln aatuuk (ML), aHanusatop TemnepaTypsl NnaMmenun (socnnamenenus) (ATM) (cm. 5.6, 5.7).

- Mpwu skcnnyatayum LeHTpanbHOro 6noka aaTtynkoB MOXHO NPUMEHSATL (PYHKLMIO aBTOMAaTUYECKOW rpa-
AYWPOBKU, a TAKKE aBTOMATU3UPOBAHHOE TEXHUYECKOE 0BCIy>XBaAHUE.

- OaunH 6ok AaT4YMKOB MOXET UCMONb30BaTLCA A NOCNeaoBaTeNbLHOro otéopa npob ot 60NbLLIOO KO-
NMYecTBa TOYEK MSMEPEHUI N COCTOATb U3 AATYUKOB, 0OnaaaloLmx HyBCTBUTENbHOCTbLIO K PasNUYHbLIM ra3am.

Korga cuctema BKMOYAET OAMH razoaHan3arop, Ha KOTopbli NocneaoBaTenbHO NogaeTca npoba ot He-
CKOJbKUX TO4EK 0TOOpa, MHTEepBan BpeMEHU MEXAY U3MEPEHUSMU U3 ABYX NIOOLIX TOYEK AOSHKEH ObITb TaKUM,
4yTOObl B TEYEHWE 3TOTO MHTEpBana He NMPOM3OLUIIO HAKOMMEHUS FOPYUX ra30B A0 NOTEHUManbHO ONACHLIX
KOHUEeHTpauuit. nuHa npo6o0TOOPHOI NMMHKMKM 1 pacxo Npobbl TAKKE AOMKHbI ObITb TAaKMMU, 4TOOLI 32 Bpems
AocTaBku nNpobbl OT TOYKKM OTOOpA K AaTYMKY HE NPOM3OLLIIO HAKOMSIEHWA FOPIoYMX ra3oeB A0 NOTEHUWanbHO
ONacHbIX KOHUEHTpaLUuii. Mo 3Toi npudnHe Tpyoku ans otbopa npobbl AOMKHBI BbITE Kak MOXHO Bonee ko-
POTKUMMU.

Ons npo600TOOPHbIX NUHUIA ANWHOIW HECKOMNBKO JECATKOB METPOB MOXET notpebosatbca Gonee yco-
BEPLUEHCTBOBAHHAA cucTemMa. B Takon cucreme ot6op npobbl OT NocneayoLwen unu Asyx NOCNEAYIOWMNX nu-
HUIA, NpeAHa3Ha4YeHHbIX AN NoAa4M Ha AATYMK NPOObI N0 OKOHYAHUW AHANW3a Ha TeKyLLen NUHUU, OCYLLEeCT-
BIISIETCA BTOPLIM nobyauTenem pacxoaa, 06blMHO obecneunBatoumM 60bLUy0 NPOU3BOAUTENBHOCTD.

8.2.4 CucTeMbl, MCNOMb3YIOLLME TPACCOBbIE ra3oaHanu3aTopsbl

Mopo6Hble cUCTEMbl 0BLIMHO UCMONb3YIOT MHAPAKPACHLIA METOA, NPU KOTOPOM UCTOMHUK U MPUEMHMK
U3ny4YeHus1 yCTaHOBMNEHbI HA MPOTUMBOMNOSIOXHbBIX KOHLAX «MMHUM BU3UPOBAHUSA» — ONTUYECKOrO NyTH, Nepece-
KatoLero 30Hy. MOXXHO Ha O4HOM KOHLE 30HbI YCTAHOBUTb CBETOBO3BPALLATEND, NPU 3TOM U3NyYaTeNb U NPU-
eMHUK BygyT pacnonoXeHbl psgoM ApYr C APYrOM Ha APYrOM KOHLLE 30HbI, BO3MOXHbI M ApYrue KoHdurypaumu.

Mpu yctaHoBKe HEOBx0AMMO, YTOOLI HUKAKUE MPENATCTBUA HE Nepecekann onTM4eckun NyTb rasoaHa-
nusartopos. Heo6xoaMMbIM YCIIOBMEM Takxe SIBNSIETCA OTCYTCTBUE BUOpaLMKM B TOMKAxX pasmeLLeHus 6nokos
TPacCoOBbIX rasoaHanu3aTopos. [na 3TOro NPUMEHSAIOTCS YCTONYMBLIE NNAaTopMel U MOHTaXHaa apMarypa.
Bpems cpabaTbiBaHWs TPACCOBbLIX a30aHanNN3aToOpOB HEBENWKO U B ONPEAENEHHON CTENEHU HE 3aBUCUT OT Ha-
npaBneHnus BO3AYLUHbLIX NOTOKOB. Takum o6pasom, Tpu unu boriee Taknx razoaHanm3aTopos, PacnofioXEeHHbIX
Mo NEePUMETPY KOHTPONMUPYEMON 30HBI, AOKHbI PEFMCTPUPOBATL YTEUKY B OGO TOUKE BHYTPU nepumeTpa,
€CNnn NPOUCXOAWUT HEKOTOpPOe ABMXXEHME BO3ayxa. Briokn razoaHanu3aTopoB JOJDKHbI pacrnonaratbCa Takum
o6pa3om, 4Tobbl HE co3gaBaTb NOMEXU APYr Apyry, 0COBEHHO Npu paboTe B yCNOBUAX TYMaHA UMW JOXAA.
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8.3 PacnonoxeHune ToueK KOHTPONA

8.3.1 OOwwe nonoxeHus

MpuHUMNUAanbHBIM TEXHUYECKUM TpeboBaHMeM ABMAETCA yCnoBue, YToObl 4aT4uku, TPaccoBble rasoa-
HanusaTtopbl U TOYKKM 0T6Opa Npobbl pasMmeLlanuck TakuM 06pasom, 4Tobbl CkonneHre raza o6Hapy¥Banoch
[0 TOro MOMEHTa, KOraa aTo ckonneHue 6yaeT npeacTaBnsATh ONACHOCTb. HenpasunbHas ycTaHOBKa razoaHa-
NnM3aTopoB M ToYeK 0TOOopa NPOoBbl MOXET NONMHOCTbIO 06eCLeHNTb 3DPEKTUBHOCTE U LIENOCTHOCTb CUCTEMBI
KOHTPOnS.

Opyrue TpeboBaHns Kk pacrnonoXeHUo TOYEK KOHTPONSA:

JaTtuyukn 1 Toukn otbopa npobbl HE0GX0AMMO pa3MeLLaTb B MeCTax, BbIGPaHHbIX NOCNE KOHCYNbTaLum
CO cneuyuanucTamu, 3HaKLWMMK 0CODEHHOCTU pPacnpoCTPaHEHUs rasoB, TEXHONOMMYeCKUn NpoLecc npowus-
BOACTBA M YCTAaHOBNEHHOE 000pya0BaHWe, B COTPYAHUYECTBE CO ChneLmanucTaMu no NpoMbILLNEHHON Be3o-
NacHoCTH.

MpW NPUHSATUM peLleHns O pasMeLleHMN JaTYMKOB M TOoYek oTbopa npobbl HEOOXOAWMO MPUHMMATb
BO BHMMAaHWe cneayioLlee:

a) MecTa pacnonoXeHus npeanonaraemMbliX UCTOMHUKOB YTEYKU U YCIIOBUIA pacnpoCcTpaHeHus (CM. pas-
aen7);

b) rae MOryT HaxoaUTLCA UCTOMHUKU YTEYKU — BHYTPU NN CHAPY>XM COOPYXXEHWUN, 34aHUA U Ap.;

C) YTO MOXXET NMPOM3ONTU B TaKUX MECTax Npoxoaa, Kak ABEPU, OKHA, TpaHLUen, KOTNOBaHbI U Ap.;

d) MecCTHble KnuMaTu4yeckne yCcroBus;

e) 3a0poBbe U 6e30NaCHOCTb TEXHUYECKOTO NEPCOHANa;

f) BO3MOXHOCTbL AOCTYNA ANst TEXHUYECKOTO 06CNYXMBAHMSA, BKITOYaA rpasyMpoBKy, MOBEPKY U 3aLLUTY
CUCTEMbI OT BO3MOXXHOTO NMOBPEXAEHUSA NPU HOPMaTIbHOM peXxume paboTbl TEXHONOMMYECKOro 060pyaoBaHus.

PelleHns, npuHATbIE NO BONPOCY O pa3MeLLeHun AaT4MKOB M Todek oTbopa npobbl, cneayetr AOKYMEeH-
Tuposarb (cMm. 8.12).

MpuMedaHue— [Insa onpeaeneHns MecT pasMeLLeHUs U KOM4ecTBa AaTUMKOB MOXET noTpeboBaTbesl aHa-
113 pacnpoCTpaHeHust rasa.

8.3.2 OBwwe pekomeHAauMmn K BbiIDOPY MECT pacnonoXeHUs TOYeK KOHTpOns

Ecnu Heobxoanumo 0BHapYXUTb YTEYKY rasa TOSNIbKO Ha KOHKPETHOM y4acTke, TO AaT4YUKU UIU TOYKM OT-
6opa npobbl MOryT GbiThb pasMeLLEeHbl MO NEPUMETPY 3TOTO ydactka. B aToM ke cnyyae BO3MOXHO UCNOSb-
30BaHME TPACCOBbLIX razoaHanu3aTopos. OAHAKO Takoe pasMeLLEHUE TOUEK KOHTPOMSA MOXET He obecneqnTb
CBOEBPEMEHHOTO npeaynpexaeHus o6 yteuke. Henb3s OrpaHMuYMBaTbCsl TakMM pa3meLleHUeMm AaT4uKoB,
€Ccnu yTeuka nNpeacTaBnsieT 3HAYUTENIbHYIO ONacHOCTL AN NepcoHana unm co6CTBEHHOCTU BHYTPU CaMoro
nepumeTpa.

fatunku unn Touku otbopa npobel cneayeT pasmellatb BONU3M nMio6oro NOTEHUWaNbHOrO UCTOMHMKA
KPYNHOV yTe4Kku rasa, Ho, 4TobObl n3bexarb NOXHbIX cpabaTbiBaHU CUTHANU3aLMMK, TOYKM KOHTPOSSA Henb3s
pa3meLlaTtb B HENOCPEACTBEHHON GNN30CTU K TEXHONOrM4eCckoMy 060pyiI0BaHMIO, B KOTOPOM MOTYT NPOuUC-
XOAWUTb HE3HAYMTENbHbIE YTEYKU B HOPMAanNbHOM pexume paboTbl. Kak npaBuno, Ha OTKPLITOM MECTe He3Ha-
YUTENbHbIE YTEYKU PACCEeUBAIOTCA, HE 06pa3sys B3PbIBOONACHON CMECH.

Oatumku unu To4kKM oTbopa npobbl Takke cneagyeT pasMeLlarb BO BCEX BO3MOXHbIX MECTaX, B KOTOPbIX
MOTyT CKannuMBaTbCA rasbl B ONACHbLIX KOHLUEHTpauuax. 3T Mecta HeobsA3aTenbHO AOIMKHbLI pacnonararbcs
B6NM3N NOTEHLUMANbHLIX UCTOYHUKOB YTEYKW, HO MOTYT, HanpuMep, 6biTb y4acTKaMu C OrpaHUYEHHbIM ABUXKE-
Huem Bo3ayxa. Maswl 6onee Tskenbie, YEM BO3AYX, UMEIOT CBOICTBO NEpPETEKaThb KaK XXMAKOCTb U CKaniuBaTb-
€A B NnoABanax, konoauax, TPaHLWenx, AMax U KOTNOoBaHaxX, €CNKU TakoBble UMeloTcs. MNMoaobHbLIM Xxe 06pasom
rasel 6onee nerkme, 4eM BO3AyX, MOFYT CKanfiMBaTbCs B NONOCTAX NOA KPbILLE.

a3, pacnpoCTpaHAIOWMIACA U3 MECTa YTEYKN Ha OTKPLITOM BO34yXe Npu BO3AEWCTBMM BETPA UNU B 3a-
KPbITOM nomeLleHun, Beaet cebsa no-pasHomy. MoBeaeHue rasoB, pacnNpPOCTPAHSIOLLMXCS U3 MECTa YTeukM,
CNOXHOE U 3aBUCUT OT MHOTMX napameTpoB. OAHAKO HA NPaKTUKE HeAOCTATOMHO OAHOrO TONbKO MOHUMAaHUS
TOrO, Kak BAMAIOT 3TN napameTpsbl, YTOObI NpeackasaTb pasMepbl B3pbIBOONACHOM 30HbI U (MNU) CKOPOCTb Ha-
KONMEHUS B3PbIBOONACHON cMecu. Takon NPOrHO3 MOXKET ObITh YIyYLIEH 3a CYET:

1) NpUMeHeHns O6LLUENPUHATLIX AMNUPUYECKUX MPaBun, pa3paboTaHHbIX CNELManMcTamm Ha OCHOBE
MX NPOLLNOro ONbITA;

2) npoBeAeHUA IKCMEPUMEHTOB HA MECTE, ANl TOro YToGbl CMOAENUPOBATL U TOYHO ONUCaTh NoBeje-
HUe rasos. [inA 3TOro0 NPUMMEHAIOT UCTOYHUKW AbIMa AN ONnpeAeneHua HanpasBneHus BO3AYLUHbLIX MOTOKOB,
aHEeMOMETPbI ANA onpeaeneHua UX CKOPOCTU U ipyrue TEXHUYECKUe CpeacTea;

3) YucneHHOro MoaenMpoBaHna PacnpoCTpaHeHus rasa.
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Kak npaBuno, gatunku criegyet pasmeLyatb; Bbile YPOBHSA, HA KOTOPOM HaxXOAATCH BEHTUMSALUUOHHbIE
oTBepcTUs; Orimke K NoTonkKy Ans o6HapyxeHus razoB 6onee nerkux, Yem BO3ayX; HUXKE BEHTUNSALMOHHbIX OT-
BepcTUit 1 6rnmxke K nomny ans oGHapy>keHns rasos 6onee TAXKENbIX, YEM BO3AYX.

Korga Heobxoanmo oBHapyxUTb BO3MOXKHOE MPOHUKHOBEHWUE ra3a unu napa B 3gaHve unv noMeLleHue
OT BHELLHErO MO OTHOLLEHUIO K HUM UCTOYHUKA, AaT4YUKKN CreayeT pasmeLLarb BONu3n BEHTUNALUUOHHBIX OTBEp-
cTuii. K ToMy Xe 9Tu Aatyuknm MOryT NoHaao0buThLCA Ans onpeaeneHuns yTedek, NpouCLUEALIMX BHYTPU 34aHUSA
UNK B NOMELLEHUMN.

Ecnu notonku unu nonel pasgeneHsl 060pya0BaHNEM UM UHBIMU 3arpaXkKaeHUAMIU HA OTCEKu, cneayer
YCTaHOBUTb JaTUUKM B KAXOOM TaKOM OTCEKE.

8.3.3 Ycnosus okpyxaroLien cpeabl

8.3.3.1 O6Lyme nonoxeHus

CTaunoHapHbIe razoaHanu3aTopbl, CUCTEMbI U OCOOEHHO BbIHOCHBIE JaT4YWMKM MOTYT NOABEPraTbCs BO3-
JENCTBUIO OKPY>KAIOLLIEN CPefibl B TEYEHUE OYEHb ANMTENBHOIO BpeMeHu. Heobxoanmo TarensHo BuiOuparb
TWUN ra3oaHanu3aTopoB M MECTa UX PaCMONOXEHUsI C YYETOM BO3AENCTBUS (DAKTOPOB OKPYXAIOLEN Cpeabl,
npu KOTOPbIX ra30aHanM3aTopbl 40KHLI paboTaTe B HOPMaNbHOM U aBAPUIHHOM PEXUMAX.

8.3.3.2 HebnaronpuATHble NOroaHbLIE YCNOBUSA

[aTymku 1 TPaccoBble ra3oaHanu3aTtopbl, pasMeLleHHbIe Ha OTKPbITbIX MAOLIAAKAX U HA OTKPbITbIX CO-
OPY>KEHUSAX, MOTYT NOABEPraTbCA CYPOBLIM KIIMMAaTUYECKMM BO3AENCTBUSIM, O YEM BCerga HeobxoamMo noMm-
HWUTb. Hanpumep, CUNbHLIN BETEP MOXET BbI3BaTh Apeid HyneBbix Noka3aHuin. CUNbHLIA BETEP MOXET AaXe
BbI3BaTb KPATKOBPEMEHHYIO MOTEPIO YYBCTBUTENBHOCTU BO BPEMSA NPOBEAEHUSA TPAaAyupPOBKU BCIEACTBUE pa3-
0aBneHnsa NOBEPOYHON ra3oBol CMECW, NOAABAEMON HA AATYUK, OKPYXAIOLMM BO3[yXOM, €CNM MPUMEHSIOT
00bluHOE 0BopyAOBaHVe ANSA rpagyupoBky, NocTaBnseMoe usrotoputenem. [ng npuMeHeHus aarymka B yc-
NOBUSAX CUINBbHBIX BETPOB HEOOXOAUMO NMPOKOHCYNLTUPOBATLCA C U3TOTOBUTENEM rasoaHanusaropa.

C 0co060ii TLATENBHOCTBIO HY)KHO NOAXOAUTL K Pa3MELLEHUIO AaTYMKOB U TPACCOBbLIX ra30aHanm3aro-
pOB B MECTax, NOABEPraloLLUXCa BO3AEWCTBUIO OKpYXKaloLLen cpeabl, YToObl 06ecneunTb ux 3aLumTy OT aTUX
BO3AENCTBUIA. BoAsAHOI nap, NPONUBHOW A0XAb, CHEN, NeA, Nbiflb U T. 4. TaKkKe MOTYT HEGNaroNnpusiTHO BNUATL
Ha paboty AaatynkoB. HekoTopble maTtepuansl, BO BCEM OCTanbHOM NPUroaHbIe ANSA NuHUI OoTOopa npobbl
UMW B KQ4eCTBE 3aLLMUThI OT METEOPONOrMYECcKUX BO3AENCTBUN, MOTYT OKa3aTbCA HECTOWKUMMU K CONTHEYHOMY
CBETY UNW APYruM napameTpam OKpyxatoLlen cpeabl.

TpaccoBsble razoaHanM3aTopbl Takke MOryT NOABEPraTbCA BbiLLENEepPeYUCneHHbIM dhakTopam, n3-3a 4yero
BO3HUMKAET BEPOSITHOCTb PACdOKYCUPOBKU BCNEACTBUE CKOMIEHUIA Kanemnb BOAbl HA ONTUYECKUX OKHAX raso-
aHanu3aTtopa. OgHako NPUCYTCTBUE B ONTMYECKOM MyTU MblAK, TymMaHa, cnaboro AoKAA OKa3blBA€T MUHU-
ManbHOE BAWSIHNE Ha razoaHann3aTtopbl, COOTBETCTBYIOLee TpeboBaHusam IEC 60079-29-4.

[aTtymku, pasmeLLEeHHbIe B 30aHUAX UM COOPYXEHUSAX, KAk MPaBuUIIO, He NOABEMKEHbI BO3AENCTBUIO He-
BnaronpUsTHbLIX NOrOAHbLIX YCIIOBUNA.

Mpu paboTe B LIaxre cnegyet NpUHUMaTb BO BHUMAHUE BNUSIHUE U3MEHEHUI aTMOCEPHOTO AaBMEHUA
Ha BbIBPOCHI rasa.

8.3.3.3 lMpeaenbHble 3HaYEHUA TEMNEPaTYPbl OKPYKAIOLLER cpeabl

Bce gatumku, Toukm ot6opa npobbl M razoaHann3aTopbl crieqyeTr yCTaHaBnuBaTh B MECTaX, KOTOpble
06ecneynBaloT COOTBETCTBUE TEMNEPATYPLI KCNIyaTauumn 3HAYEHUSAM, YCTAHOBNEHHBIM U3TOTOBUTENEM.

Mpu akcnnyatayum 3a rpaHMLamMmn guanasoHa 3HaveHuin paboyel TeMmneparypbl, yCTaHOBIEHHOIO WU3ro-
TOBUTENEM, JAaTYUK MOXET BblAABAaTb OLUIMOOYHBIE NOKA3aHUS, MPU TAKUX YCIIOBUSAX TAKKE MOXET CHUXKATLCA
ero cpok cny>xobl. K Tomy e, Kak npu npeaentHO BbICOKUX, Tak U NPKU NPEAENbHO HU3KUX 3HAYEHUAX TeMnepa-
Typbl 06opyaoBaHue 6onblue He ByaeT COOTBETCTBOBATL CepTUMUKATY ANS NPUMEHEHUS BO B3PbIBOONACHbLIX
30Hax.

Hanpumep, anekTponuT BO MHOMMX 9NEKTPOXMMUYECKMX AaTuumkax, padoTatowmx npu Temneparype 3Ha-
yutenbHO Hwke —10 °C, MOXET 3amep3HyTb. pu MCNonNb30BaHUU NMEPEHOCHOrO rasoaHanusaropa AaHHoe
OorpaHuyeHne MOXXHO 0B60NTU, ECMU XPaHUTb €ro B TEMNMOM NOMELLEHUN.

Kak npaBuno, He pekoMeHAyeTcs pa3meLlaTb AaT4MKU HenoCPEACTBEHHO HaA4 UCTOYHMKAMU Tenna Taku-
MU, KaK revn unu KoTnbl, 1 Heobxoammo BbIGpaTh NoAXoAsALLee MECTO BAANM OT UCTOYHKKA Tenna Ha Takow e
BbICOTE.

FasoaHanu3atopbl U BLIHOCHBIE AATYUKU, SKCMYaTUPYEMbIE B TPOMUYECKUX U CYyBTPONMYECKUX yCrnoBu-
AIX U NpeAHa3HayYeHHbIE ANSi HAPYXKHOI YCTAHOBKM, AOMKHbI ObiTh 3aLLMLLEHbI OT NPSAMbIX CONMHEYHbIX NyYen,
BO3/1€MCTBME KOTOPbLIX MOXET HarpeTb UX A0 TeMnepaTypsl, npesbiarLlein 65 °C, gaxe ecnu okpyxaroLlas
Temnepatypa okono 40 °C. O6bIMHO MakcuMmanbHas TeMneparypa npu ceptudukalum Ans B3pbIBOONACHO
30HbI cocTaBnser 40 °C, a MmakcuMarnsHag TemMneparypa 4ns akcnnyarauum B cooTeeTcTeum ¢ [IEC 60079-29-1
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unu IEC 60079-29-4 coctaensert 55 °C, ecnu UHOe He yKasaHo B cepTudmkare 0 B3pbiBO3aLLMLLEHHOCTU 060-
pyaoBaHus.

Ecnun B TOUKax KOHTPONSA TEMNepaTypa NPEBLILLAET 3HA4YEHUS, yKadaHHbIe B JOKYMEHTaLun Ha rasoaHa-
nn3aTopsbl, PEKOMEHAYETCA UCMONbL30BaTb CUCTEMbI C NPUHYAUTENBHLIM cCnocobom oT6opa nNpobbl.

8.3.3.4 Bubpauus

Ecnu npeanonaraetca BO3JeNCTBUE Ha rasoaHanu3aTopbl BUOpauum, 0COBEHHO ANa razoaHanuaaro-
pOB, YCTaHOBMEHHLIX HA MexaHu3max, creayeT ybeanTbCs, YTO rasoaHanu3aTop cnocobeH BblaepHmBaTh BU-
Gpauuto unu uMmeeTcsa Haanexawas subpousonsaums. TpaccoBble rasoaHanu3aTopbl B NOAOOHBIX Cryyasx
[OMKHbI UMETb BUOPOYCTONYUBYIO YCTAHOBKY.

B TOYKax KOHTPONS, r4e BO3MOXHO BO3HUKHOBEHUE 0COBEHHO CUNBbHOW BUOpaLIMU UK TPACKN, PEKOMEH-
[YEeTCs UCMONb30BaTb CUCTEMbI C MPUHYAUTENbHBIM cnocobom oTbopa npobbl.

8.3.3.5 Mcnonb3oBaHue AaTYMKOB B KOPPO3MOHHO-AKTUBHbIX cpedax

Heobxoaumo 3awmTuTh AaTYNKM OT NOBPEXAEHUSA BCNEACTBUE BO3AENCTBUA KOPPO3MOHHO-AKTUBHBIX
cpeq (HanpumMep, NapoB aMMuaka, KUCMOTHLIX TyMaHoB, HoS 1 T.1n.). Cneayet NpuHATL 0co6ble Mepbl Npeao-
CTOPOXHOCTU, YTOObI 3aLLUMTUTL NPOBOAA (M COCTaBHbIE YaCTU U3 MEAMW UMW NATYHU), €CNIN BO3MOXHO NPUCYT-
CTBME aMMUaKa, MOCKONbKY OH MOXET BbI3BaTb CUIbHYIO KOPPO3MIO U SNEKTPUYECKNE HEUCNPABHOCTH.

TaKke BO3MOXHO NPUMEHEHNe CUCTEM C NPUHYAUTENbHLIM CNoco6om oTGopa npobel ¢ hunsTpaumen
KOPPO3MOHHO-aKTUBHBIX KOMMOHEHTOB B TOUKaX KOHTPONS.

8.3.3.6 3nekTpoxummyeckas Kopposus

Heo6xoanmo npeanpuHATE MEPBI ANA 3aLLUMThl 4aTYNKOB OT SMEKTPOXMMUYECKON KOPPO3UKN, BbI3BAHHON
KOHTaKTOM KOpMyca AaT4yuKa C APYrMMU MaTepuanami.

8.3.3.7 MexaHu4eckas 3awmra

BbIHOCHbIE faT4YMKK, YCTAHOBMEHHLIE B MECTaX, A€ CYLUECTBYET OMACHOCTb MEXaHUYECKNX NoBpexae-
HUit (B xo4e 0ObIuHbLIX PaBoT Ha NPeanpPUSITUM UNK B pe3yribTaTe MCMOSb30BaHWUA NOABUXXHOMO 06opyaoBa-
HWS, HaNnpUMep, BMIIOYHOTO NOrpy3yuka), He0bxoaAMMO 3aLUTUTL TakuM 06pasom, UTOObLI HE NPENATCTBOBAaTbL
CcBOOOAHOMY ABMXKEHUIO BO34yXa BOKPYr HUX. B cnyyae HeobxoamMmocTu crnesyeTt nonyydTb peKoMeHAauum
OT U3roTOBUTENS.

8.3.3.8 YCTOMYMBOCTb K MEKTPOMarHUTHbIM BO34ENCTBUAM

Haanexawme Mepbl npeaoCcTopoXXHOCTU (Hanpumep, MCNOMb30BaHUE 3KPaHUPOBaAHHOTO kabens) cneay-
€T NPUMEHSATb BO BpeMS NPOKNaaku cuctembl kabenen, B ToM yucne kabenen ynpasneHns BEHTUNALUMER, YTO-
Obl rapaHTMPOBAaTb, YTO BCA CUCTEMA HaANexXawwmmM 06pa3om 3aLuLLeHa OT SNEKTPOMAarHMTHLIX BO3AENCTBUN.

MpumMmeyaHune — Heobxoanmo TaKke NPUHATEL BO BHUMaHUE COOTBETCTBYIOWUE HaUNOHanNbHbIE HOPMBI OT-
HOCUTENLHO 3MeKTPOMarHUTHON COBMECTUMOCTHU.

8.3.3.9 lMonuBeka 13 WnaHra

MpakTuka «MONUBKK M3 LUNAHIay Ha NPEANPUATUM MOXET NPUBECTN K 3HAUUTENBbHLIM NOBPEXAEHUAM
BbIHOCHbIX JaTYMKOB U 3arpsi3HeHMI0 Npo60o0TOOPHLIX NUHWIA. CneaoBaTenbHO, NPUMEHEHUE 3TOTO METoAa
OYUCTKM CrielyeT o BO3MOXHOCTU usberarb. ECnn Takol BO3MOXHOCTU HET, TO HEOOX0AUMO 3aLUMTUTL AaT-
YMKM OT BO3ZAENCTBUSA BOASHBLIX CTPyW Takum 00pa3om, 4toObl HE CO3AaTb MPENSTCTBUMSA MOTOKAM BO3Ayxa,
00TeKaloLWmMM AaTUmMK. 3TO MOXKET 0Ka3aTbCA CNOXHON NpobnemMon.

8.2.2.10 B3BeLueHHbIE YacTuLbl U ApYyrMe 3arpsasHaiowme BewecTsa

[atumkn He AOMKHbI NOABEPraTbCsl BO3AEWCTBUIO NEPEHOCMMBIX BO3JyXOM 3arpssHsIlOLLUX BELLECTB,
KOTOpble MOryT HebnaronpusAaTHO NOBNUATL Ha UX pabory.

Hanpumep, BewyecTBa, cogepXxaliue CUIMKOHbI MU Apyrue M3BECTHbIE KatanuTuyeckue siibl, He cne-
ZAyeT UCnosb3oBaTb TaM, 1€ YCTAHOBIEHbI TEPMOKATanuMTMYeckue Unm nonynpoBOAHUKOBbLIE JaTUUKK.

Yactuupbl Nbinu, BNakHble, MACIsIHUCTbIE a3p030NU, TYMaH WUIU Kanmnu KOHAeHcaTa MOryT NpensTcTBo-
BaTb NPOXOXAEHUIO NPOOLI Yepe3 rasonpoHnLaeMblie MeMOPaHbl AaT4YMKOB, NPOBOOTOOPHBLIE NMUHUK U PUTb-
TPbl, Bbi3blBasi NOTEPIO YYBCTBUTENBHOCTU UK cbom B paboTte. Cepbe3Hble OCNOXHEHUS CO3aeT NPUCYTCTBUE
TBEpAbIX YACTUL, BO BNAXHON npobe, o6pasylowmx nacty. Takue 3arpsa3HeHus TpeOyioT perynspHon 04UCTku
UITU MHOTO TEXHUYECKOro obcnyxwmBanus. MoxeT noHagobutbecs cneyuansHaa punsrpauus.

MmeeTcst MHOXXECTBO NMPUMMEPOB TOTO, KAk HEOpEXXHOE pachbifieHUe NN YMbILLNEHHOe HAHECEHUe Kpa-
CKM NOCNY>XUNO NMPUYUHON HEMCNPABHOCTU AATYUKOB. [na npeaoTBpaLLeHNUA NogoOHbIX CNy4aeB TEXHUYE CKUI
nepcoHan AOMMKEH NPOMUTU COOTBETCTBYIOLLIEE O0yYeHue.

Heobxoaumo npefoTBpalLaTb KOHASHCALMIO BNaru Ha ra3onpoHnLaemMon meMopaHe garymka u B npo-
600T6OPHLIX NUHUSIX. B YCNOBUSIX NOBBILLEHHOW BNAXXHOCTM NPOOLI MOXET NOTPe6oBaTLCA NOAOrPEB OTAENb-
HbIX Y3110B, MPUMEHeHUe PUNLTPOB NONOTUTENEN MU KOANECLEHTHbIX IUNBTPOB-BNArooTAENUTENEN U T. 4.
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Ocobyio npobnemy npeacTaBnsieT cny4aii, Koraa onpeaensiemblit KOMNOHEHT MOXET KOHAEHCUPOBATLCS
(unu nonagatb WHLIM CNOCOBOM) Ha NMOBEPXHOCTU ra3ornpoHUL@aemoin membpaHsl 4aT4nkoB, B Npo6ooTBOPHYIO
NUHWIO, HA PUNBTPaxX UM ONTUYECKUX OKHaxX NpuemonepesaTyukoB U NMPUEMHUKOB TPaCCOBbIX rasoaHanuaa-
TOpOB. OTOT BMA 3arpsA3HeHnsl ByaeT NPMBOAMTL K HETOYHBLIM UMM OLUMOOYHBLIM NOKa3aHWsIM rasoaHanusatopa
[0 Tex nop, noka nocrnegHue creabl 3arps3HeHns He OyayT ygarneHbl. 3TO MOXET OKas3aTbCs Ype3BblMaiHO
onacHbIM. Ecnv BoamoxxeH nogo6HbI TUN 3arpsA3HEHNs, TO €AMHCTBEHHbLIM cnocoboM NpeaoTBpaTUTL ero byaet
NOAOrpeB COCTaBHbIX YacTel rasoaHanmMTUYeckoro 060py0BaHus, KOTOPbIE HAXOAATCS B KOHTaKTe C Npoboi.

8.4 OocTtyn Ansa rpagyMpoOBKU U TEXHUYECKOrOo 0OCIyXMBaHUA

Jatuukm u Toukn ot6opa npobbl AOMKHbI ObITb NErkogOCTYMHbLIMU ANSt NPOBEAEHUS NEePUOANYECKOI
rpagyvpoBKM, TEXHUYECKOTO 0GCNY>XMBaAHUA U NPOBEPKU BbINONMHEHWUA TpeboBaHWil anekTpo6e3onacHOCTH.
JomkHa ObITb 06ecneyeHa BO3MOXKHOCTL NOAKMNIOYEHUS K AaTUUKaM NPUCNOCOBNEHNI U KOHTPOMBbHO-U3MepU-
TenbHOro o6opyaoBaHuA 4nA NPOBEAEHUS yKkasaHHbIX paboT Ha MecTe YCTaHOBKM AaTyMKa.

Ecnu goctyn Kk gatyuky 3aTpyaHeH, Hanpumep, Koraa AaTyuk pacrosioKeH BbICOKO HaJ NOMOM unu pac-
NOSIOXEH Ha4 MEXaHU3MaMK, MOXHO BOCMOMNb30BaTLCA CUCTEMON BNOKOB ANt €ro OMyCKaHUA UK NPUMEHNUTL
NMOBOPOTHYIO WTaHry. O4eBMaHO, YTO B 9TOM chy4yae TpyOku npoBOOTOOPHONM AMHUKN AOMKHbI OblTb TMOKUMUK
UNW COEAMHATBLCA Ha LWapHMpax. Takxke XKenaTtenbHO NpU rpagyupoBKe COXPaHATb TO NPOCTPAHCTBEHHOE Mo-
NOXEeHWe Jatymka, B KOTOPOM OH Haxo4UIICa Ha MecTe YCTaHOBKM.

Ecnn HeBO3MOXHO 06ecneYnTb HEMOCPEACTBEHHLIN AOCTYN K AATYMNKY, TO, KAK MUHUMYM, HEOOX0ANMO
NpeaycMOTPETb Kakne-nmbo npucnocobneHnst Ans ero AMCTaHUMOHHON rpaayupoBKK.

8.5 JlononHuTenbHble peKOMeHAaLUn ana npoo60oTOOPHbIX IMHUNA

Mpo6ooTBopHbIE NMUHMK, KaK MPaBWUIIO, MPOKNaAbIBAKOT CTauMoHapHo. Jae ecnu Tpybku caoenasbl
U3 r’MOKMX NONIMMEPHBIX MaTepruasnos, OHW OObLIYHO MeHee rmbkue, Yem NPoBOAA, U UX TPYAHEE MOHTUPOBATD.
Bo Bpems yCcTaHOBKM HEOOXOAUMMO MOMHUTBL, YTO B OyayLLEM MOXET NoTpeboBaTbCA MX 3aMeHa, Hanpumep,
€CINW OHU CUIbHO 3aCOpPATCA Unu noBpeasTcs. Mecta coeguHeHnn JOmkHbI BbITb 40CTYMHbI.

Mpo60o0TOOPHLIE NMMHUK AOMKHBI BbITh KaK MOXHO Bonee KOPOTKUMMU, MOCKONbKY BPEMS YCTAHOBNEHUA
noKasaHWin 3aBUCUT OT WX AJIUHBI.

YTo6bl 3aLUMTUTL AATYUKN OT BO3AENCTBUA MbIfIU, HEONPEAENAEMbIX KOMNOHEHTOB UMK KaTanMTUYECKUX
00B, He0OXoaMMbl unbTpbl. Kak npaenso, B Kaxaon To4ke otbopa Nnpobbl HEOOX0AUM OTAENbHLIN PUNLTP
TBEpAbIX YacTul, YTobbl NPoBOOTOOPHAA NMUHUA NOCTOAHHO OCTaBanachb YMCTOW. [loNONHUTENbHbLIE YCTPOM-
cTBa HEOOX0AMMbI NPK HanM4Mn B Npobe TymaHa. Yacto aononHuTenbHbIe YyCTPOUCTBa hunbTpaLmum nocras-
NAKT C rasoaHanuTUYeckuMm obopyaoBaHUEM.

OUNLTPLI YBENUYMBAIOT BPEMSA YCTAHOBEHUSI NOKA3aHUN.

Cpok cny>Obl (hMnbTpoB 3aBUCUT OT KONU4YECTBa B Npobe Mbinu unu HeonpeaensiemMblX KOMMNOHEHTOB.
BonbLuoe KONMYeCTBO 3arps3HAIOLLMX BELLECTB B Npo6e MOXKET NPUBECTU K COKPALLIEHMIO CPOKOB TEXHUYECKO-
ro obcnyxusaHua (NoApPOOHOCTU CM. B PYKOBOACTBE NO IKCNnyatauum).

Heo6xoauMmo kOHTponupoBaTh pacxos npobbl Yepes Npo6oOTOOPHYIO NUHMUIO.

Marepuan ans npo600oT6OPHLIX NUHUI cneayeT Buibuparb TakuMm o06pasoM, 4ToObl n3bexarb aacopo-
uumn, abcopbumm Unm XMMUYECKOW peakumn ¢ onpeaensieMbiM KOMMOHEHTOM. Takke Heobxoaumo msberartb
pas6aeneHus npobbl NO NPUUNHE HErEPMETUYHOCTU B COeAuHEeHUsX unu auddyaum yepes crteHkm npobo-
oTOGopHOM TPYOGKK (ANsA OKpyXaloLero Bo3ayxa Wnu ra3a — B HaNpaBnEHUU BHYTPb TPYOKU M ANsi roproyero
rasa — B HanpaBnNEHUU HapyXy TPyOku).

KoHaeHcauums Bnar MOXET NPUBECTU K 3aKynopuBaHuio Nnpo6ooT6opHoi nuHuu. MoryT noHagobutbcs
cenaparopsl Bniaru u COOpHUKM KOHAEHCATa Ha HM3KUX y4acTkax TpybonpoBoaa BAONb BCEN ANMMHLI NPo60oT-
60pHOI NUHMK. 3TO 0COBEHHO aKTyanbHO, KOrAa NUHUA NPOXOAMUT Yepe3 yyacTku bonee xonoAHble, Yem BO3-
ne To4kn otbopa npobbl (HanpuMep, y4acTku ¢ KOHAULUOHUPOBAHHLIM BO3JyXOM B XXAPKOM BIaXHOM KIuma-
Te). Tpebyetca ocobas OCTOPOKHOCTb NPU paboTe C NPOTSHKEHHLIMU NIMHMSAMKU OTOOPA NPOOLI U C NUHUSAIMU
oTO0pa C BbICOKOIM CKOPOCTbIO MOTOKA NPO6bl, Tak OHWU MOTYT paboTarb NoA 3HAYUTENbHLIM OTHOCUTESbHLIM
paspsbkeHneM. B nogo6Horo poaa o60pyaoBaHUn MOTYT ObITb TaKXKe UCNONb30BaHbl CUCTEMbI 0OpATHOM Npo-
AyBKK C 06paTHLIMK KnanaHaMu. ANbTePHATUBHBLIN NOAX0A — NOAOrPeB NPOGOOTOOPHON MUHUK, O YEM CKa-
3aHO HWXe.

Takke HeoOX0AUMO yuuTbiBaTb KOHAEHCAUMIO B NMPOOGOOTOOPHON MUHUKM NAPOB >KUAKOCTU, UMEIOLLEN
BbICOKYIO TEMNepaTypy BCMbILLKKM, MNOCKOMLKY NPW 3TOM CHIDKAETCS COAEPXKaHUE ONpeaensieMoro KOMNOHEHTa
B npo6e 1, cneaoBaTenbHO, NOKa3aHUA 0Ka3bIBAIOTCA 3aHWkeHbl. Cneayiowas npoda ¢ HU3KUM coaepXaHneM
napoB, NOAAIOLIASACA Yepes Ty Xe NUHUI0, NO3BONUT KOHAEHCATy BHOBb MCMAPUTLCA, YTO NPUBEAET K Bbl-
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Jaye NOXHbIX, 3aBblLUEHHbIX MOKa3aHui rasoaHanusaropa. Ytobbl CBECTM K MUHUMYMY 3TOT 3d)hekT, Mo-
»eT notpeboBarbes nogorpes Npo6ooTOOPHON NMHUK. BO B3pbIBOONACHLIX 30HAX, €CNK NIMHUSA 06orpeBaeTcs
anekTpuYecku, obopyaoBaHue And oborpesa NMHUK JOIHKHO OTBEYaTb TpebOBaHUAM COOTBETCTBYIOLLUX HOPM
W CTaHaapToB. ANbTEPHATUBON MOXET CINY>UTb 060rpeB Npo6ooTOOPHONI NMHUKM NAPOM UNK ropsivei BOAON.

8.6 JononiHuTeNnbHbIE PEKOMEHAALMU NPU IKCNSlyaTauuu TPacCoBbIX ra30aHanu3aTopoB

TpaccoBble razoaHanu3aTopbl UMEIOT OMTUYECKUE OKHA M OTpaKaTenu, KOHTaKTUPYoLLMe C OKpyXatoLlei
cpenon. YactnyHas 3awmTa obecneunBaeTcs BCTPOEHHbIMW KOPOTKMMUW TPYOKaMu Unu 3aLLMTHLIMU NOKPLITUAMM.

KoHaeHcaTbl TymaHa U pochbl MOTYT NPeAcTaBnAaTb OO0 NpobnemMy B cnyyae, ecnu ONTUYECKUe 4yactu
HEe OCHAaLleHbl HarpeBaTenemM, He MO3BOMAILLIMM TeMnepaType ONTUYECKMX YacTel razoaHanusaropa ony-
CTUTLCS HUKE TEMMEPATYPbl TOUKU POCHI.

TpaccoBble ra3oaHanM3aTopbl He 3aLUMLLEHbI OT NPSIMOrO COMHEYHOrO CBETA, OTPAXXEHHOTO CBETA COMH-
ua (B 0COBEHHOCTU OT BOAHOW NMOBEPXHOCTU) U OT €CTECTBEHHOIO CBETOBOIO U3MNMYyYEHUSA BbICOKON MHTEHCUB-
HOCTM, NONaJaloLEro Ha pecuBepbl Noa MarnbiM YIfiOM K ONTUYECKON ocu. Mpu yCTaHOBKE Takux ra3oaHanu-
3aTOPOB HEOOXOAMMO MPUHMMATbL BO BHUMAaHWE HanpaBMnEHUE CONHEYHbIX NMy4Yell Ha pacCcBeTe M Ha 3akare
B pasHoe Bpemsi rofa, TPaekTopuio ABUXEHUS TpaHCnopTa B HOYHOE BPEMS U BEPOSITHOCTb NPUCYTCTBUA
peKnamMHON UMK Kakow-nubo Apyroi NogCBETKM Ha Bnuanexawmx 3gaHusx.

Mockonbky OBHapYXeHUE ra3oB C MOMOLLBIO TPACCOBLIX ra30aHanM3aTopoB MOXET OKa3aTbCA HEBO3-
MOXHbIM NPU OY€Hb CUMBHOM TyMaHe, 0OUNbHbLIX 0CaAKax UMu B Criyvae, KOraa nepuMeTp OKPYXKeH Henoa-
BUXHbIM BO34YXOM, PEKOMEHAYETCA COYETaTb TPACCOBbIE ra3oaHanu3aTopbl C rasoaHanusatopaMu Apyrux
TUNOB, HAaNpUMep ¢ ANPADY3UOHHBIM UMK NPUHYAUTENBHLIM CNOCOOOM 0TGOpa NPOoGHI.

8.7 O606LweHne pekoMeHaaUun ansa BbIoopa MeCcT YCTaHOBKM AATYMKOB UITU TOYEK OoTObopa
npoobI

OBocHoBaHue BbIOOpa MECT YCTAHOBKM AaTYUKOB AOMKHO OblTb OTPAXEHO B TEXHUYECKON AOKYMEHTa-
umm (cm. 8.2, 8.12).

MpwumedaHune—TIlogpobHee o knaccudukaLm B3pbIBOONACHLIX 30H 1 pasbaBneHuu rasa cm. |[EC 60079-10-1.

Hwxke npeacraBneH nepeyeHb OCHOBHbIX (PaKTOPOB, COCTABMNEHHLIN HA OCHOBE NpeAblayLUMX pasge-
NoB (HO He B Nopsiake yObIBaHMA NPUOPUTETA), KOTOPbIE CreAyeT YyYUTbIBaTb NpU BbIOOPE MECT, MOAXOASALLMX
ANs pasMelleHna gatymka. NepeveHb BKNoYaeT cneayowme paktopbl (HO HE OrpaHMYNBAETCA UMWN):

a) BHYTPM UNK CHapYXu NnoMeLleHui Tpebyercs yCTaHOBUTL ra3oaHan13aropsl;

b) HeobxoaMmMoO gaTb OUEHKY MOTEHLUMAaNbHOMY MCTOYHMKY BbIOpPOCa — pPacronoXXEHUE U TUM BO3MOX-
HbIX UCTOMHWMKOB yTeYeK rasza (napa) [HanpumMep, NOTHOCTb rasa (napa), AaBfieHne B MECTE YTEYKU, Konmye-
CTBO rasa (napa), BbITEKaIoLLEro B eAnHULY BpEMeHU, Temneparypa UCTOYHUKA YTEeYKHU, paccTosiHue oT Aart-
ymka A0 UCTOYHMKA];

C) XUMMYeckue n Pusnyeckne CBoNCTBa ra3os (Napos), NPUCYTCTBME KOTOPLIX BEPOATHO;

d) >kMAKOCTM C Manomn NeTy4yecTblo MOryT NOTpeboBaTb YCTAHOBKM AAaTYMKOB BOMU3U BO3MOXHOTO UC-
TOYHMKA YTEUKM (A TAKXKE YCTAHOBKU HU3KMX MOPOroB cpabaTbiBaHUS CUrHanm3aumm);

€) TUM BO3MOXHbIX YTEeYEK U BEPOSATHLIE KOHUEHTpauuu rasa (napa) (Hanpumep, CTpys No4 BbICOKUM
JaBneHnem, MeaneHHoe npocaynBaHue, pasnue XMAKOCTH);

f) Hanuune yrnybneHuit (KOTNOBAHOB) U ra30BOI CTPYM;

g) penbed MECTHOCTH;

h) aswxeHue Bo3gyxa:

1) BHYTPU NOMELLEHUIA: €CTECTBEHHAsA BEHTUNSLMA, UCKYCCTBEHHAS BEHTUMALNS, KOHBEKLUS,

2) CHapy>u1 NOMELLEHNIA: CKOPOCTb M HanpasfieHWe BETpa;

i) TemnepaTtypHble appekThI;

j) ycnoBusl OKpy>katoLen cpefbl Ha NPeanpUaTuim;,

k) KOnM4yecTBo M MecTa pasmMeLLeHUs TEXHUYECKOTO NepcoHarna B 30He;

I) pacnonoxeHue NOTEHUMANbHbLIX UCTOYHUKOB BO3rOPaHUS;

m) O0COOEHHOCTM MMaHWMPOBKU CTPOEHMIA (TAKME, Kak CTEHbl, YryOneHnsa unu neperopogku), Kotopsle
MOTyT CMOCOBCTBOBATHL CKOMIEHMIO Napa/rasa;

n) npeanucaHHbIe MecTa yCTaHOBKM;

0) AAaTYMKM Crieayer yCTaHaBnMBaTh Tak, YTOObI NPU HOPMAanbHOM dKCNIyaTauum OHW HE NOABEPranuch
OMNaCHOCTU MEXaHNYeCKOro NOBPEXAEeHUs UNu 3anuBaHUsi BOAOW;

p) AaTyYMKM AOMKHBI ObITb PACNONOXKEHBI TAK, YTOObI MX MOXHO ObINO Nerko 06Cny»uBartb U rpagympoBaTh.
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8.8 MoHTaxX BbIHOCHbIX AaTYUMKOB

Ons obecneyeHus HaaexHON paboTbl CTaLMOHAPHOW razoaHanMTUYECKONW CUCTEMbI MECTO YCTaHOBKU
Ka>kaoro garumka, To4ku npoboorbopa unu 6nokKOB TPACCOBLIX ra30aHaNU3aTopoB A0MKHO COOTBETCTBOBATL
0CODEHHOCTAM €ro NPUMEHEHUS, U3NOXKEHHBIM BbiLLE.

Mepnoanveckn Heo6xoAMMO NPOBOAUTL C NOMOLLILIO KBanNMPULMPOBAHHOTO NEPCOHanNa 0CMOTP U TEXHU-
Yyeckoe 06cny>xMBaHue, BKIoYasa rpaayupoBKy No NOBEPOYHLIM ra3oBbIM cMecAM. CneaosaTensHoO, Npu ycra-
HOBKE AAaT4YMKOB HEOOXOAMMO NPeAyCMOTPETL AOCTYN K HUM ANSi NPOBEAEHUs 3TuX paboT.

BaxHo npeasapuTenbHO 03HAKOMUTLCA C PyKOBOACTBOM MO 3KCNMyaTauuu U cneaosartb NPUBEAEHHbIM
B HEM peKOMEeHOaLnAM.

B 6onblunHCTBE criyyaeB pabovee nonoxeHne Aarymka oroBapuBaeTCsA U3roTOBUTENEM.

B cocraB cucTeMbl JOMDKHBI BXOAUTL YCTPOUCTBA ANsi 0TBOAA XXUAKOCTU M (Mnu) HarpeBa, YToObl yMeHb-
LWUTb CoAeMKaHue Bnaru u NnpeaoTBpaTUTb KOHAEHCALMIO BHYTPU razoaHanu3aropa, B Aaryuke, Mecrax cpa-
wmBaHus kabenein unu B npo6ooTGopHON Tpyodke.

Jo6bie roproune rasbl, Npoweawumne Yepes cucteMmy otbopa npoOGbl, A0IKHbI cOpackbiBaTLCA 6€30MacHbIM
cnocobom.

Bce pe3bboBble coeanHEHUs 4OMKHBI ObITb CMa3aHbl, HO NpeaBapUTenbLHO He0BX0AUMO YyAO0CTOBEPUTb-
€A, YTO CMa3Ka He COAEPXUT BELUECTB, OTPABASAIOLLMUX YYBCTBUTENbHbIE 3NEMEHTbI, — KaTanuTU4eCKUX si10B
(HanpumMep, CUINUKOHOB).

Hatunku JormkHbl ObiTb COEAUHEHBI C COOTBETCTBYIOWMMKU BR0KaMM YNpaBeHUs COrMacHo ykasaHusiM
U3roToBUTENA (C YY4ETOM MaKCMMAanbHO AOMYCTMMOTO CONPOTUBAEHUA UMbl kabens CBs3W, MUHUMANbLHOTO
CeYeHUn Xunbl, TpeboBaHMI K M30AALMK U ApP.) C UCMONb3OBaHUEM TUMOB NPOBOAOB, kabenen n Tpy6, noa-
XOAALWMX NO napaMeTpam, COOTBETCTBYIOLMUX TPEGOBAHMAM K MEXAHUYECKON NPOYHOCTU M COrMAacoBaHHbIX
ANs NPUMEHEHUs B COOTBETCTBUM C KnaccuduKkaLumen 30Hbl.

Ecnu notpebuTens He B COCTOSAAHUM PELWMTL 3TH 3aaa4un, paboTy MOXET BbINOMHUTL W3FOTOBUTENb 060-
pyAoBaHUA UNu cneumanuct, obnaaatowmin COOTBETCTBYIOLWEN KBanudukaumen.

8.9 MNoppepxaHue QOCTUrHYTOro ypoBHA 6€30NacHOCTHU

8.9.1 O6wue nonoxxeHus

Koraa rasoananutuyeckas cuCTema unu ee 4actb HeucrnpaBHa UNu HaxXoASITCA B PEMOHTE, B pe3ynbrare
Yero NPOM3BOACTBEHHbIE YYACTKU NPEANPUATUA HE KOHTPONMPYIOTCSA AOMKHbLIM 0O6pa3oM, MOryT notTpebosarb-
€A AONONHUTENbHbIE MEpPbl ANsi COXpaHeHUs 6e30MacHOCTM Ha MpexHeM ypoBHe. Heobxoaumo npeaycmo-
TPEeTb TaKyl0 BO3MOXHOCTb 10 MOHTaXa CUCTEMbI.

Take BaXkHO, UT0ObI 6€30NaCHOCTL COXPAHSANACh HA NPEXHEM YPOBHE, KOrAa razoaHanuTuyeckas cu-
CTeMa UNu ee 4acTb CTAHOBUTCH HEPAbOTOCNOCOBHOM BO BPEMSI NEPUOANYECKON rPaayVUPOBKU.

JononHuTenbHbIE MEPbI MO COXPAHEHMIO YPOBHS 6€30NaCHOCTU MOTYT BKMIOYATh:

a) CUrHanu3aumio HeUCNpPaBHOCTU rA30aHANUTUYECKOTO 0OOPYI0OBAHUS;

b) ucnonb3oBaHue NEPEeHOCHOro0 U NEPeABMKHOIO ra30aHanUTMYEecKoro 060pya0BaHuUS;

C) yBernuuyeHue ypPOBHSI BEHTUIISILUMY;

d) ycrpaHeHue UCTOYHMKOB BOCMMAaMEHEHUS;

€) npepbiBaHUE NOAAYM rOpIOYUX ra3oB UMK XUAKOCTEN;

f) ocraHoBky paboTbl NPEANPUSTUS UIKN €70 LIEXOB;

g) aybnupoBaHue Haubonee BaXKHbIX AAaTYMKOB.

8.9.2 lybnupoBaHue B CTaLMOHAPHbIX CUCTEMAX

Kak npaBurno, craLmoHapHas cuctema A0rpkHa ObITb CMOHTUpPOBaHa Takum 06pa3soMm, YTobbl OTKa3 OTAeSNb-
HbIX 3JIEMEHTOB CUCTEMbI UNMN UX BPEMEHHOE U3bSTUE ANA NPOBEAEHUS TEXHUUECKOTO 0OCMY>MBAHUA HE NOBpe-
aunu 6e30nacHOCTM NepcoHana u KOHTpormMpyeMbix 00bekToB. Ha Bcex yuacTkax, rge HeobXxoAMM HenpepbIBHbIN
KOHTPOJIb, PEKOMEHAYETCS AYyONUpPOBaHNE UNnm yTpoeHue KONMYecTBa BbIHOCHBIX ATYUKOB U OIIOKOB YNPaBREeHUs.
[ns noBbILEHUSI MAKCMMArbHOIO YPOBHSI 6e30nacHOCTM TpebyeTca NpUMEHEHME B CUCTEME ra3oaHanM3aTopoB
pPasnUYHbIX NPOM3BOAUTENEN M AATUUKOB, UCTMONb3YIOLMX Pa3nUYHbIe NPUHLMMBLI U3MEePeHuii. TeM cambimM A0-
CTUraeTcsi yCTOWYMBOCTb CUCTEMBI K BO3AENCTBUIO OBLUMX NPUYKMH OTKa3a. Ucnonb3oBaHMe TpacCoBbIX rasoaHa-
nM3aTopoB COBMECTHO C ra30aHanm3aropamu AnA KOHTPONA B OAHON TOYKE, MOXET CINYXUTb MPUMEPOM TaKOM
cuctembl. MakcuManbHo crielyet UCMorb30BaTh T. H. 0TKa30ycTonumeoe 060pyaoBaHue.

8.9.3 3awmta OT CHWKEHMSA HANPAXEHUS B CETU NepPeMEHHOro Toka

Mepbl 3aLUTbl OT CHUXKEHUSI HANPSXKEHUA B CETU NEPEeMEHHOro ToKa AOMKHbI BKIIOYATb:

a) AnA CeTu NUTaHUS NePEMEHHOro Toka:
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MICTOYHMK CETEBOrO NUTaHKUSA LOSKEH ObITb CNPOEKTUPOBAH Tak, UTOObI rapaHTupoBaTb GecnepeboriHyto
paboTy razoaHanuTu4eckoro o6opyaoBaHus U cpabaTbiBaHUe aBapUNHON CUTHANMU3ALIUMN.

OTKNIOYEHNE UNN HENCTIPABHOCTb NIMHKUM SNEKTPOCHaBXKeHMA AOMKHBI ObiTb 0BHapYxuBaemMbl. Besonac-
HOCTb KOHTPONMMUPYEMOM 30HbI AOIMKHA COXPAHATLCA HA NPEXHEM YPOBHE C MOMOLLbIO COOTBETCTBYIOLMX MeP.

Ons nuTaHus OT CeTW NepemMeHHOro Toka AomkHa ObiTb BblageneHa otaenbHas dasa, ucnonbdyemas
TOMbKO ANs rasoaHanuTU4eckoro 06opyaoBaHus, Co cneumanbHO NPOMAapPKMPOBaHHLIM NPeaoXpaHuTenem;

b) Ana ceTn aBapuHOIO NUTaHUA:

Ecnu ans coxpaHeHus paBoTocnocoBHOCTU razoaHanuTuyeckoro obopyaosaHusa Tpebyetca aBapun-
HOE NUTaHWe, TO Ero UCTOYHUK JOMKEH 06ecneunTb aBapuiiHoe NUTaHMe A0 TeX Nop, Noka He BO30OHOBUTCSA
nuTaHue OT CETU NepeMeHHOro Toka Unu oTnaaeT Hago0bHOCTL B KOHTPOME MOTEHLUMAnbHOW B3PbIBOONACHO-
CTW cpefbl. [lioboe BHeLUHee YCTPOWCTBO NUTAHUA JOMKHO COOTBETCTBOBATL TPEGOBAHUAM, YCTAHOBEHHbBIM
[Ns 30HbI €ro NpeanonaraeMoro UCMonbL3oBaHUA (Kak B YacTW YCNOBUI OKpy>aloLei cpeabl, Tak U B 4acTu
KnaccuukaLuum B3pbIBOONACHLIX 30H).

B cniyyae otkasa aBapuiHOro NUTaHus AomkHa cpaboTaTb aBapuiiHas CUrHanu3auus.

HacrositenbHo pekomeHayetcs, 4Tobbl ANA MHAUKALMW OTCYTCTBUA HANPSDKEHUS NUTAHUS U (MNK) He-
UCMPaBHOCTU 060PYyAOBAHMS MPUMEHANUCH HOPMANbHO3AMKHYTBIE KOHTAKTbl (MeXaHU4eCKOo20 Ufu 3JieK-
MPOHHO20 perie), Pa3MbIKaIOLLUECH NPU BOZHUKHOBEHUN HEMCNPABHOCTHU.

8.10 BbIOGOp BpeMeHU Ans MOHTaXa AaTYUKOB BO BpeMsA NPOU3BOACTBA CTPOUTESNbHbIX pabor

MoHTaXK 4aT4UKOB NPU CTPOUTENLCTBE HOBOFO 00bEKTA, PEKOHCTPYKLMU UITM PEMOHTE CYLLIECTBYIOLLETO
cnefyeT NpOBOAUTL KaK MOXHO Gnme K OKOHYaHUIO CTPOUTENbHLIX paboT, HO A0 TOrO, KAK CTAHET BO3MOMHO
nosiBreHve B3pbiBOOMACHBIX FA30B U NapoB, YTOOLI NPeaoTBPaTUTL NOBPEXAEHUE AATYUKOB BCNEeACTBME Npo-
BeJeHusl Takmx paboT, kak cBapka unu nokpacka.

Ecnu gatuMkun y)xe CMOHTMPOBaHbI HA MECTax YCTaHOBKM, HEOOXOAUMO 3aLMTUTL UX OT 3arpsA3HEHus,
BO3MOXHOTO NPU NPOBEAEHUMN CTPOUTESNbHBLIX PaboT, C NOMOLLLIO rEPMETUYHOIO MaTepuarna, a Takke cneayer
CHaABAMTL UX YETKON MAPKUPOBKOW, Npeaynpexaatowen, YTo 4aT4UKu OTKIMIOYEHbI.

8.11 BBop B akcnnyartauuio

8.11.1 TMepBUYHbIA UHCNEKLIMOHHLIA KOHTPONb CMOHTUPOBAHHOTO 000PYAOBaHUA

3aKOHYEHHYIO razoaHanuTUYecKyi0 CUCTEMY, BKIOYas BCe BCnomoratenbHoe obopyanoBaHue, He0bXo-
AVMO NOABEPrHYTb NEPBUYHOMY MHCNEKLMOHHOMY KOHTPOMIO A0 Ha4ana UCnonb30BaHUs, YToObl ya0CTOBE-
PUTBCSA, YTO NPOEKTHOE PELUEHME U MOHTAX BbIMOJHEHbI AOIMKHLIM 06PA30M U YTO UCMONb3yEMbIE METOAbI,
maTtepuansl U KOMNOHEHTbI COOTBETCTBYIOT TpebosaHuam MOCT P IEC 60079-0.

MpuMeyYaHune—paBuna MmoHTaxa o60pyAOBaHNA BO B3pLIBOONACHBIX 30Hax cogepxat cM. IEC 60079-14.

Mpu NEPBUYHOM MHCMEKLMOHHOM KOHTPOE HEOOX0AMMO NPOBEPUTL CreayHoLLEE:

a) aneKTpudveckue coeauHeHusi, ybeanTees, YTO BCE KPENIEHUNA KaK CreayeT 3aTAHYThI;

b) otcyTcTBME yTeuek B Npo6OOTOOPHON NMMHUM 1 YAO0CTOBEPUTLCA B COOTBETCTBUM pacxoaa npobbl Tpe-
BGyemomy;

C) He 3aKynopeHbl UM He 3arpA3HUIUCE N OTHENPErpaanuTeny;

d) coCTOsiHME aKKyMynATOPHOWM BaTtapen u HanpshkeHWe Ha Hel, NPoBecTM Heobxoaumoe obcnyxuBa-
HWe Unu 3aMmeHuTL 6atapeto (B COOTBETCTBUM C PYKOBOACTBOM MO dKCNyataLum);

€) UCNPaBHOCTb Lenei curHanu3aumm u ynpaBneHns BHELLHUMK YCTPOWCTBaMM.

Ha aroii cTagun Heo6x04MMO NPOBEPUTL HANMM4YME NONHOIO0 KOMMMEKTa SKCMyaTaLuOHHOW AOKYMEHTa-
LMK Ha CUCTEMY B LIESIOM — PYKOBOZCTBA MO 3KCMyaTaLum, CXeM, a TaKXe NPOTOKONOB UCMbITaHWIA. B aTol
JOKYMEHTaLMM AO0MDKHA HaX0AMTbCA NoaPoOHasa nHdopmanmsa 060 BCex TOYKax yCTaHOBKM AaT4MKOB (CM. 8.3).
PykoBOACTBO MO 9KCMslyataumMm CMCTeMbl JOSHKHO cogepxaTtb noapobHyo uHdopmaumio 06 MCnonb3oBaHum
MO Ha3HaYeHUI0, NpoBepke paboToCNOCOBHOCTH, FpagyupPOBKE CUCTEMBI, €€ peXxxuMax paboTbl; K HEMY A0Mk-
Hbl MpunaraTtbCs BCE 3KCNyaTaunoHHbIe JOKYMEHThI BXOASILLEro B cuctemy obopyaosanus (cm. 8.12).

8.11.2 lMepBOHa4anbHas rpaaynpoBka

Mocne MOHTaXa KaXabli AaTUMK Ha MecTe aKkcnnyaTauun HeoBXo4MMO NoABEPrHYTh rpaayMpoBKe Mo no-
BEPOYHOI ra30BOI CMeCH B COOTBETCTBUU C PYKOBOACTBOM MO SKCMIyaTaLum, eCriu TONMbKO HE UCTEK CPOK A eil-
CTBUSA NEPBUYHON NOBEPKU, MPOBEAEHHOW HA NPEeANPUATUKN-UIrOTOBMTENE. MPaayupOBKY AOMKEH NPOBOAUTL
KBanupuumMpoBaHHLI nepcoHan, obrnagaioLmii COOTBETCTBYIOLLMMMW SHAHUSIMU.

Ina cuctem AaruMkoB rpagyuMpoBKa YCTAHOBIIEHHOIO rasoaHanMTMYeckoro o6opyaoBaHMs 0ObIMHO
OCYLLECTBIIAETCA C NOMOLLIbIO HYNEBOTO MOBEPOYHOrO rasa Wnu NocpeacTBOM ONpesenieHnss OTCYTCTBUS rasa
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B Cpeae M nocneayloLe KOPPEKTUPOBKU «HYNEBbIX» NOKasaHuii 000pyA0BaHUA MO OKPYXXAKOLWEMY BO3AyXYy.
Mocne KOPPEKTUPOBKM HYNEBLIX NOKA3aHWIA NPUMEHSIETCA NOBEPOYHASA ra3oBas CMECb U YYBCTBUTENLHOCTb
rasoaHanu3aTopoB KOPPEKTUPYETCA B COOTBETCTBUU C AEWCTBUTENBHLIM COAEPXKAHUEM NOBEPOYHOTO KOMIMO-
HeHTa B ra3osoi cmecu (cm. 11.8.1, 11.8.2.4 n 11.8.2.5).

MpagyupoBKka TPacCOBLIX ra30aHanNU3aTopoB CYLLECTBEHHO OTNMYAETCA OT METOAUKU NMPUBEAEHHON
Bbiwe. [nsA rpagyMpoBKU HYNeBbIM ra3oM HeobXxoaUMO yAOCTOBEPUTLCH B OTCYTCTBUU FOPIOYETO rasa B cpe-
e Ha NPOTsHKEHUM BCETO ONTMYECKOro NyTu. [ns 3TOro, Kak NpaBuno, UCMOSb3YIOTCA NEPEHOCHLIE ra3oBble
Aartyuku, Hanpumep, boToMoHn3aumoHHbIn aatuuk (PU), koTopble 06naaaloT BbICOKOW YyBCTBUTENbHOCTbIO
(cm. 5.9). Ina KOHTPONA U pPerynupoBKU YyBCTBUTENBHOCTM Npoba NOBEPOYHOrO rasa B repMEeTUYHON AYerike
C NpO3payYHbIMU OKHAMM MOMELLAETCA Ha NIMHUIO ONTMYECKOro NMyTU rasoaHanu3aropa.

NMpuMeyaHune—NpeaapnUTenbHO OTKANUGPOBAHHLIA ONTUYECKUIA OUNBTP NPUroAeH Ansi NpoBepku paboTo-
CNOCOBHOCTM rasoaHanM3aTopa, Ho ero UCMorb3oBaHWe HE PEKOMEHAYETCS ATsi NPOBefEeHUs rpaflyupoBKu rasoaHanusa-
Topa.

MNocne nposeaeHUs NepBoOHaYanbHON rPagympoBKU CTaLMOHAPHbIE CUCTEMBI AOMDKHLI aBTOMaTUYECKH
BEPHYTLCA B PEXUM U3MEPEHUI NOCNE 3apaHee YCTAHOBNEHHOTO MHTepBana 6e3 40NONHUTENBLHON HAaCTPOW-
ku. B kavyectBe ansTepHaTuBbl BO BpemMA rpaayupoBKKU rasoaHanu3atop A0mMKeH sblAaBaTb CneLI,VIaHbeIﬁ cur-
Han (Hanpumep, 0 TeXHMYECcKoM obcnyxueaHuu), YToObl NokasaHus 06OpyAOBaHUA BO BPEMS IPagyumpoBKu
HE NPUHANW OLWMGOYHO 3@ NOKA3aHUA B PEXUME U3IMEPEHUN.

Koraa npeanonaraercs NpucyTCTBUE HECKONBKUX ra3os, cneayeT NPUHATL AONONHUTESbHLIE MEepPbI Npe-
JOCTOPOXHOCTU, ONUCaHHbIE B 4.3.2.2 1 6.2.2.

[nsa o6ecnevenns 6e3owmb0o4HON paboTbl ra30aHaNUTUYECKON CUCTEMbI HEOGX0AUMO NPOBOAUTL NEPU-
0AMYECKUE OCMOTPbI U TPagyupOBKK.

8.11.3 YcraHoBka noporos cpaGatbiBaHUS aBapuHON CUrHanu3aumm

Ecnu razoaHanu3aTtopbl roproumx ra3os He MMeIOT OTCYETHOTO YCTPOMCTBA, 3HA4YeHWe Nopora aBapuii-
HOV CMrHanu3auum (WM HaMMeHbLUero Nopora, eCnu MMeTCA Aea unu 6onee) He06X0AMMO YCTaHOBUTD Ha-
CKOJIbKO BO3MOXHO MasibiM, HO TaK, YTOObl OTCYTCTBOBanNM NoxHble cpabatbiBaHUA curHanusauum. 3Havyexnue
nopora aBapuitHOi CUrHanM3auumn AoSMKHO ObiTb 00513aTeNbHO OTPaXKEeHO B AOKYMEHTALMKU HA CUCTEMY.

YcTaHOBKY NOporos cpabarbiBaHWA aBapuMHOK CUrHaNM3aumm U ee KOHTPonb Heo6XxoAUMO NPOBOAUTL
Yyalle Ha HavanbHbIX dTanax pa60Tb| HOBOro Npou3BoACTBA UMK HOBOW ra3oaHanMTMYeCKOn CUCTEMbI.

HacTtpoiiky noporoe aBapmitHOW CUrHanusaummu NpoBOAAT B COOTBETCTBUM C YKA3aHUAMU, U3MOXKEHHBIMM
B PYKOBOACTBE MO 3KCnayarayuu.

8.12 PykoBoacTBa no 3KCnsyataumMm, CxeMbl U NPOTOKOSbI

MHdopmauua 06 ucnonb3oBaHMM No Ha3Ha4YeHUI0, NpoBepke paboTocnocobHOCTU n paboTe cTauuo-
HapHOW rasoaHanMTUYECKON CUCTEMbI AOIDKHA ObITh AOCTYMHA M BXOAUTL B KOMMNAEKT IKCNyaTauMOHHON 40-
KyMeHTaLuu K cucteme.

B KOMNnekT AOKyMEeHTauUumM Takke AOMKHbI BXOAUTE CXEMbl MEKTPUYECKUX COEAUHEHNI, MOHTaXHbIE
YyepTexu, HeobxoanMble ANS NPOBEAEHUA TEXHNYECKOro 0BCnyXMBaHUA cuctembl. PacnonoxeHue Bcex va-
cTei cucTeMbl (BNOKOB ynpaBneHus, 4aT4MKOB, ToUeK oTéopa npo6bl, KOPOOOK COEAUHUTENBLHLIX U Ap.) AOMK-
HO ObITb NPEACTaBIIEHO Ha CXxeMe BMECTe G MapLupyTamu NPOKMagku M anuHaMu Bcex kabeneii, NpoBoaoOB
1 NpoBo0TOOPHBIX NUHMIA. HE0BX0AMMO TaKKe BKITOUYUTL B KOMMNIIEKT CXeMbl KOPOBOK COeAMHUTENLHBIX U pac-
npeaenuTenbHbIX kabenen.

Oco6eHHO BaXkHO, YTOObI NOTPEOUTENL BHUMATENBHO NPOYUTAN PYKOBOACTBO MO MOHTAaXY, COCTaBNEHHOE
U3roTOBUTENIEM ra30aHanuTUYEeCckoro 060pya0BaHNUSA, U MONHOCTbIO CrIEA0BAN NPUBEAEHHBIM B HEM PEKOMEH/a-
uusM. B KOMNnekTe AOKyMeHTaLMmM Ha CUCTEMY TaKKe CriegyeT XpaHUTb 9K3eMMNIsP PYKOBOACTBA MO MOHTAadKy.

Heo6x0aMMO BHOCMTb MOMpPaBKW B LOKYMEHTALMIO Ka){dblii pa3 nocne M3MEHEHWM, Npou3BefleHHbIX
NpU MOHTaXe CUCTEMBI.

MporpamMMa ucnblTaHuii ra30aHanUTUHECKON CUCTEMbI — YPE3BbIYAHO BaXHbIN DAKTOpP, BMUSIOLLUIA
Ha ee HaJeXHOCTb. OnTumanbHasa akcnnyarauusa cuctembl U 6e3oTkasHan pabota MOryT ObiTb 4OCTUTHYTI
TONbKO Bnarogapsa COCTaBNEHMIO YETKON NPOrpamMmbl KOMMMEKCHbIX UCNbITAHUM.

Bce Tunbl razoananusatopoB TpebyloT NEPMOAUYECKON FPagyMpPOBKM MO NMOBEPOYHLIM ra3oBbIM CMe-
caM. Ecnu ncnone3yor A4aTunku ¢ OrpaHUYEHHbIM CPOKOM CNy>Obl U (UMW) YYBCTBUTENbHbLIE K OTPABMNEHMIO
(Hanpumep, TepMoKaTanMTMYECKNE, SNEKTPOXUMUYECKME, NONMYNPOBOAHUKOBLIE), TO TpebyeTcsa perynspHas
rpagyvMpoBKka rasoaHanu3aTtopoB WM, NO KpauHei mepe, nposepka pabotocnocoBHOCTU. MepuoanyHOCTb
NPOBEAEHUA rpagynpoBKA MOXET ObiTb YCTAHOBMEHA HOPMATUBHLIMKM AOKYMEHTaMW Haf30PHLIX OPraHoB.
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B 60nbLUMHCTBE Cryyaes peKOMEHAALIMM MOXHO NONYYnTb Y U3roTOBUTENS 060pyAOBaHus. YacToTa NpoBepoK
3aBMCUT OT YCMOBUIA, B KOTOPbIX 3KCMyaTupyeTcs o60pyaoBaHue, U nyylle BCEro OnpeaensieTcs Ha OCHoBe
CUCTEeMAaTUYECKUX YaCTbIX NPOBEPOK C JOKYMEHTUPOBAHUEM PE3ynLTaToB (KonuyecTsa Tpebyembix noACTpo-
eK). MNMepnoanyeckuin aHanus rnosly4eHHbIX pe3ynsraTtoB NMOMOraeT HaWTU ONTUMArIbHbIE UHTEPBaNbI MeXay
npoBeAeHUEM rpayupOBKN UMW NPOBEPKM YyBCTBUTENBHOCTU. ECAK onpeaeneHbl HECKONMbKO Pa3nMyHbIX UH-
TepBarnoB, TO creayeT BbiOpaTb HAMMEHbLLUMI U3 HUX.

la3oaHanUTUYECKYIO CUCTEMY AOIDKEH YaCTO NPOBEPSATL KBaNMPULUMpOBaHHbIA cneuvanuct. Mpoeepka
AOMKHA NPOXOAWUTb B COOTBETCTBUM C UHCTPYKLMSIMU U3FOTOBUTENSA U TpebGoBaHMSAMU AEWCTBYIOLMX HOpMa-
TUBHbLIX AOKYMEHTOB. CneayeT NpoBOAUTL BHELLHUA OCMOTP BCeX 610KOB ra30aHanuTMYeCcKoi CUCTEMBI, NPO-
BEPATb BCTPOEHHbIE CPEACTBA TECTUPOBAHUSA U cpabarbiBaHWe aBapuiiHON curHanusauuu. Ocoboe BHUMaHWe
cnenyet yaenuTb NOUCKY 3arpsa3HeHnin (Hanpumep, Mbifnv UM rpasm) U KOHAEHCAUUKU BOAbI UNKU pacTBOpUTE-
nen B npo600TOOPHLIX NMUHUAX U B MECTAX YCTAHOBKM aTYUKOB.

B xone akcnnyarauuu npobooTbopHbIE NMMHUKM HEODX0AMMO NPOBEPATL HA HANUYUeE 3arpsi3HEHUN U yTe-
yek. Camblii NPOCTON CNOCO6 NPOBEPUTHL HA YTEYKU — MOAATb NOBEPOUYHYIO ra3oBYyI0 CMECH C MOMOLLBIO NPO-
600TGOPHOrO MeLLKa unm ApyruM nytem, oGecnevnBaiomM aTtMocepHoe aaBreHne B ToUke oTbopa npobbl
(SANPELLUAETCA NMOOABATDL A3 MO OABITIEHUEM!), u nocmoTpeTb, HACKONbLKO NOMYYEHHbIE pe3ynbraThl
COBMAaAaloT C pesynkrataMu rpalyupoBKu, NPOBEAEHHOM COMMAacHO yKa3aHUsIM PyKOBOACTBA NO 3KCMnyaTauuu.

Heobxoaumo cneaoBarb ykasaHUsiM, NPUBEAEHHBIM B PYKOBOACTBE MO 3KCNNyaTauum, AN T0ro, 4tobb:

- NepuoAMYECKU OUMLLAaTb (PUNLTPbLI, OKHA AaTYUKOB U Ap.;

- perynsipHO NOMOIMHATbL PacxoAyeMble Marepuansl, HanpuMep, BCNOMoraTenbHbIi ra3 ans HeKOTOPbIX
YCTPOWCTB;

- noaaepxuBarb paboTocnoCoOHOCTb CUCTEMBI.

Pe3ynbrarbl BceX NpoBepOK He06x0aAUMO (DUKCUMPOBATbL B IKCNIyaTAUMOHHOW 4OKYMEHTALUUKN HA CUCTe-
My (Hanpumep, B hopmynspe).

9 Ucnonb3oBaHMe NEPEHOCHLIX U NepeaBUKHbIX ra3oaHann3aTopos

9.1 O6wWwMe nonoxeHus

Kaxkabln pas, korga ucnonb3yloTcs NEPEHOCHbIE UKW NepeaBUXKHbIE ra30aHanu3aTopbl, OHU BbIMOMHS-
10T T€ e doyHKUMM no obecneveHmnio 6e30MacHOCTH, YTO U CTaLMOHAapHble cucTeMbl (CM. pasgen 8). OaHako
nonb30BaTenb NePeHOCHOro MNu nepessukHOro obopyaoBaHus He Bcerga obnagaeTr BCEMU HEOOXOAUMbIMU
HaBblKamu.

Bo3HuKkaeT HeCKkONbKO AOMOMHUTENbHLIX NPOGNeM, Korga norb3oBaTens apeHayer unu 6eper Bo Bpe-
MEHHOE Nonb30BaHWe NEPEHOCHLIE UnNu NepeasuXHble rasoaHanusatopel. COOTBETCTBYIOLME YACTU pa3fe-
na 6 MoryT NPUMEHATLCA HENPaBUILHO. [1oNL30BaTENIO MOXET ObITb HEU3BECTHO, TPEOYETCA NU NpoBeAeHue
TEXHUYECKOTO OBCNY>XMBaHWUA U rPaayMpOBKU, & Takke NMPOCTO HE3HAKOM KOHKPETHbIA TUN rasoaHanu3aropa,
C KOTOPbIM OH UMEET Aeno.

[OMmKHOCTHBIE NULA, HECYLLMe OTBETCTBEHHOCTbL 3a NPaBUNbLHOE UCMONL30BAHME MEPEHOCHBIX U Nepe-
ABWXKHbIX ra30aHan1M3aTopoB, MOTYT J€CTBOBATb ABYMSA NYTAMU, @ UMEHHO:

a) opraHusoBaTb 0Gy4yeHuMe nonb3oBaTenel nepes HavyanoM MCnosib30BaHUS ra3oaHanu3aTtopoB, O3Ha-
KOMWUTb UX C cogepxaHueM pasgenos 4, 9 u 10 HaCTOALWEro cTaHAapTa, COOTBETCTBYIOLLEN YacTu pasaena 5
unu npunoxenus A, a Tarke obecneuntb JOCTYN NOMb30BATENs K PyKOBOACTBAM MO 3KCMyaTaLun KOHKpeT-
HOTO razoaHanmMTn4eckoro o6opyaoBaHus;

b) npuaepxmBaTbCA MUHUMAaNUCTCKOrO Noaxoaa, onucaHHoro B 9.3.9 kak «CuuTan nokasaHus u 6ermy
(«read and run»), nocne oby4yeHus ocHoBam paboTbl C KOHKPETHLIM ra3oaHanM3aTtopoM WM O3HAKOMIEHUSA
¢ mepamu 6e30nacHOCTM, KacalLMMUCA KOHKPETHOIO Criy4ast UCMoSb30BaHMS ra3zoaHanm3aTopa U BO3MOX-
HOT0 HanmM4Msa TOKCUMYHBIX BELLECTB. [pn TakOM NOAX0AE NPOBEPKY paboTocnocobHOCTH, rpaayMpoOBKU 1 Apy-
rne onepawuuu BbIMOMHAET HE CaM NONb30BaTENb, @ APYrME CneLuanucTbl.

PasnunyHble TUMbl NEPEHOCHBIX U NEPEABWKHBIX ra30aHanN3aTopoB MOXHO NPUMEHATL Pa3HbIMM CNOCO-
6aMu B 3aBUCMMOCTM OT OCOBEHHOCTEN KOHCTPYKLMKM U TEXHUYECKMX XapakTepuCTUK KOHKPETHOro npubopa.
Ba)xHO TO, YTO UX HEMb3s1 NPUMEHSATL 6e3 AONOMHUTESNbHBIX MEP NMPEAOCTOPOXHOCTU U 0BYYEHMS NONb30Ba-
Tens, Korga TOMHO M3BECTHO, YTO NPUCYTCTBYIOT 3HAYUTESNbHbIE KOHLEHTpaLun rasa, 0CoGEHHO ecnu BblbpaH
BapuaHT gencTeui b) — «Cuntan nokasanus u bern». Heobxoanmble Mepbl AN yaaneHUs ras3a aomkHbl ObiTb
K 3TOMY MOMEHTY Y>K€ NMPUHATbI.

MpuMeyaHue— ECTb HECKOMBKO NPUMEPOB UCMOMb30BaHKs ra3oaHanu3aTopos B CPeAe ¢ NOCTOSHHLIM Mpu-
CYTCTBMEM ra3oB, HanpuMep, B YrofbHbIX WaxTax. Jna WCnonb3osaHns rasoaHanuaatopos B Takux cpepax Tpebyercs
cnelmarnsHoe obydyeHne nepcoHana.
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Heb6onbLune, HOCMMbIE ra30aHaNM3aTopsl MOXHO UCNOSb30BATh ANsi OOHAPYXXEHUA YTEYEK UM UHCNEK-
LIMOHHOTO KOHTPONSA, B TO Bpems kak Gonbwme no rabapuram NepeHOCHbIe razoaHanu3aTopbl, HEKOTOPbLIE
CO CBETOBOW M (MNK) 3BYKOBOW aBapUItHOW CUTHanu3aumemn, MOXXHO UCMONb30BaTh AN MHOTUX LENen, BKIO-
Yyasa obHapy>XeHWe yTeyek, UHCMEKLUMOHHbIN KOHTPOSb U KOHTPOSb BO3Ayxa paboyeli 30Hbl, B 3aBUCUMOCTH
OT KOHKPETHbIX HY>Z MOSIb30BaTENS.

MepeaBmKHbIE rasoaHanu3aTopbl NpeAHasHa4eHbl AN BPEMEHHOT0 KOHTpomsi Bo3ayxa pabouent
30HbI, KOTga CyLUECTBYET BEPOSATHOCTb CKOMMEHUA MOTEHUManbsHO B3PbIBOONACHbIX CMECEN rasa unu napa,
Hanpumep, BO BPEMS MOrPy3Kn UMM pa3rpy3ku UUCTEPH ANA NepeBO3KU TONNMUBA UM XMMUYECKUX BELLECTB
WK NpY NPOBEAEHUMN OTHEBbLIX paboT (B CBA3M C TEXHUYECKUM 0OCnyXmBaHMeM 000pyA0BaHNA) BO B3PbIBO-
onacHbIX 30Hax. MepeaBmkHbIE ra30aHaNM3aToPLl HE NPeAHa3HaYeHbl ANS NEPEHOCa B pyKax B TEYEHME Anu-
TENBHOro BPEMEeHU, a CryXaT Afs UCNONb30BAHUA HA OAHOM MECTE B TEUEHNE HECKOMbKUX 4acoB u bonee.

[MepeHOoCHbIE U NepeaBMKHBIE ra30aHanNM3aTopbl NPU AKkcnsyaTauuu NoABEpraloTCs LUIMPOKOMY CNEKTPY
KNMMMaTUYECKUX M MEXaHUYECKNX BO3aencTBUin. Monb3osaTenb AorkeH oOpawyars 0coboe BHUMaHKe Ha dhak-
TUYECKMe BO3AENCTBUSA, KOTOPLIM MOABEPraloTCA ra30aHann3aropsbl, YT00bl PELUNTh, YTO OHU NPUCTOCOONEHb!
K TaKuM BO3AENCTBUAM, UIN 3ALLMUTUTL OT HUX. ITO OTHOCUTCA HE TOMBbKO K paboTe C rasoaHanusaTtopam,
HO UM K nepepbiBam B paboTe C HUMKM, HaNpUMEpP, MEXaHUYECKUe yaapbl U TPSCKA, KOTOPbIM MOABEpraloTcs
razoaHanu3aTopel NPy NEpeBo3Ke, UNKN CUIbHBLIA HArpeB rasoaHanu3aTopa, Nexallero Ha nornke 3a 3agHum
CuMEeHbeM aBTOMOOMNSA, MPUNAPKOBAHHOIO HA COMHLE.

PerynapHble npoBepkn paboTocnocoBHOCTM ra30aHanu3aTopoB rOPIOYMX ra30B — BaXXHbIM (hakTop,
BNUSAIOLLMIA HA UX HAAEXHOCTb. Haunyywme akcnnyatauuoHHble nokasarenu u 6esoTkasHas pabora moryT
ObITb 4OCTUrHYTHI TOMBKO Onarogaps COCTaBRNEHUIO YETKOW NporpaMmbl NPOBEPOK obopyaosaHus. Yacrora
MPOBEPOK 3aBUCUT OT BO3MOXHOIO NPUCYTCTBUA B aHANU3MPYEMOI Cpeae KaTanuTUYecKux 0B U CTapeHus,
XapaKkTepHOro ANsi NPUMEHAEMOro TUNA A4aTYMKOB (CM. MPUNOXeHNe A), U MOXKET ObITb ONpeaeneHa Ha 0CHO-
B€ OrbITa 3KCnyaraLum KOHKPETHOrO rasoaHanusaropa.

9.2 Mopsaok npoBeAeHN NEPBUYHON U NEPUOAUYECKON NPOBEPKU NEPEHOCHBIX
M nepeaBuXHbIX ra30aHanNU3aTopoB

9.2.1 O6Lwue nonoxeHus

[MockonbKy NeEpPEHOCHbIE U NepeABUXHbIE ra30aHaNU3aTopbl 0OLIMHO MCMONbL3YIOT BPEMS OT BPEMEHM,
nepBUYHbIE U NMEPUOANYECKUe NPOBEPKU KpaliHe BaXKHbl, YTOObI NMPOBEPUTL FOTOBHOCTL rasoaHanu3aropa
K Mcnonb3oBaHuio. Crneayet pa3nuuarb KOHTPONb paboToCnocoBHOCTU, NPOBOAUMLIN B MOMEBbLIX YCINOBUSX
(npoBepka YyBCTBUTENBHOCTM), KOTAA NOMNb30BaTESb HE [OFDKEH HUYETO HACTPauBaTh, U NEPUOANYECKYIO rpa-
JYWPOBKY, KOr4a MOXXHO MPOM3BOAUTL HACTPOIAKY, XOTS M B TOM, U B IPYIOM Clly4ae UCMorb3yIoT CXOAHOE 060-
pyaosaHue. [pu nepuoanyeckor rpagympoBke OTBETCTBEHHOCTb NONb3oBartens Boile. Heobxoaumo B TOuY-
HOCTU CneaoBaTk UHCTPYKLMSIM M3rOTOBUTENS NPU NPOBEAEHUU NPOBEPKN YYBCTBUTENLHOCTU U TPAAYUPOBKM.

Ons obecneyveHns 6e3onacHon U HaaexHo paboTbl razoaHanu3aTopoB NEPUOANYECKU CrieayeT NpoBO-
AWTb rPagyupoBKY, BHELLHUIA OCMOTP U TEXHUYECKOE ODCNy>XUBaHWE Cunamm KBanuuLUpoBaHHbIX cneuua-
nmctoB. 3TU paboTbl MOTyT ObIThb BbLINOMHEHbI NONL30BaTENEeM, M3rOTOBUTENEM ra30aHaNM3aTopoB UMK Ha A0-
rOBOPHON OCHOBE UHXEHEPOM MO 0BCNY>KMBAHMIO.

9.2.2 OcMOTp U npoBepka paboTocnoCobHOCTM (NPOBEPKA YYBCTBUTENBHOCTH)

OcMOoTp rasoaHanusatopa u npoBepka ero paborocnocobHOCTU NpeaHa3HaveHbl Ans NOATBEPXAEHUs
paboTocnocobHOCTM razoaHanuaatopa. PekoMeHayeTcsl, YTOObl OCMOTPbI M NPOBEPKU NPOBOAMI NepcoHar,
KOTOpbIV ByaeT u ganslue paboTaTbk Ha 3TUX razoaHanuaaTopax, a TaKkke HaCTOATENbHO PEKOMEHAYETCS, YTO-
Obl MX MPOBOAUIM KaXA bl AeHb, 0COOEHHO €CNK B COCTAB rasoaHanu3aTtopoB BXOASAT TEPMOKaTanNMTUYECKME,
3NEKTPOXMMUYECKME UNU NONYNPOBOAHMKOBBLIE AATYMKM U ra30aHanu3aTopbl IKCNNyaTUPYIOTCA B TSHKENbIX
YCMOBUSX.

MpumeyaHunsa

1 PyKoBoACTBO M0 aKCnyaTauuu nepeHoCHbIX rasoaHanuaaTopos, COOTBeTCTBY WX TpeboBaHusam IEC 60079-29-1
[OIMKHO coflepxaTb METOAUKY eXeJHEBHOW npoBepku paboTocnocobHOCTM 06opyAOBaHUSA N0 ra3oBLIM CMECAM Nepeg uc-
NoMb30BaHNEM, YTO OFOBOPEHO B 4.4 HACTOALLEro cTaHzapTa.

2 B 0co60o 0TBETCTBEHHLIX CIyYasiX, KOrAa paspeLleHne Ha paboTy BblgaeTcs nocre NpoBepku pabotocnocobHocTH
o6opyaoBaHNs MO ra3oBbIM CMECAM, peKOMeHAyeTcs, YToBbl N0 OKOHYaHMK paboTkl Takxke Bblna NpoBejeHa NpoBepka
YYBCTBUTENBHOCTU, @ pesynbsrathl 06enx NpoBepoK ObiNn 3aHeceHbl B SKCNSyaTaluMoHHY0 oKyMeHTauuto (popmynsap).

B npocTteiiwem cnyvae nposepka MoxeT ObiTb NPOBeAEHAa B TAKOW NOCNea0BaTENbHOCTY:
1) nposepka HanNpPsHKEHUS akKyMyNATOPHON BaTapeun u (Mnm) cocTosiHuA BaTapew;
2) npoBepKa BpeMeHM Nporpesa;

51



FOCT IEC 60079-29-2—2013

3) npoBepka OTCYTCTBUA yTe4eKk B NPOBOOTOOPHOM NMUHUM M COOTBETCTBUSA CO3[aBAEMOro pacxoja
AnNsi ra30aHanM3aTopoB ¢ NPUHYAUTENbHBIM OTGOPOM NMPOGbI;

4) npoBepka HyneBblX NOKa3aHWN Ha YUCTOM BO3AyXe (CM. MPUMEYAHUE HUXKE);

5) npoBepka YyBCTBUTENLHOCTH.

MocneaHue ABe NPOBEPKM MOXHO BbINOMHUTL Crieayiolmm o6pasom.

MomecTuTb razoaHann3aTop UNu BLIHOCHON AATYMK, UNM NPOOOOTOOPHYIO NUHKIO B cpeay, cBOOOAHYIO
OT rOpIoYMX ras3oB, NpokayaTb NPody B AOCTATOYHOM KOMMYECTBE, YTODbLI NPOAYTb NPOGOOTOOPHYIO NUHUIO
(TONMbLKO ANA razoaHanu3aTopos C NPUHYAUTENBHLIM OTOOPOM NpoObI). ECnu oTMevaeTcs 3Ha4YuTenbHoe OT-
KIOHEHUE NMOKA3aHUiA OT HyNA (CM. NPUMEYaHue), To HeoOXoAMMO NPOBECTM rPaayMpOoBKY rasoaHanuaaropa
(cm. 9.2.3). B HEKOTOpbIX ra3oaHanu3aTopax MMEEeTCs PeXxKuM aBTOMaruyeckol NPOBEPKU HYNEBbIX nokasa-
HWUM, B KOTOPOM aBTOMAaTUYECKU NPOUCXOAMUT HACTPOMKA HYMS.

MpunMeyaHune—HecMOTpA Ha TO, YTO B YUCTOM BO3AyXe rOpIoYME rasbl NpakTUYECKU OTCYTCTBYIOT, U, CNefo-
BaTeNbHO, 1aTHUK TOPHOMMX ra3oB BLIAACT HYNIEBOI CUrHar, cUrHarsl oT pyrux AaTynkoB, KOTOpbIe MOryT NPUCYTCTBOBATL
B TOM Xe rasoaHanusartope, Heoba3aTenbHO ByayT HyneBbiMU. [okasaHUs aaTyMka KUICNopoAa B YUCTOM Bo3ayxe GyayT
paBHbl 20,8 06beMHoM ,qonu % vunn 20,9 %. B atmocdepHoM Bosflyxe cofiepxaHue aunokcuaa yrnepoaa CO, nputnu-
3UTEeNbHO paBHO 360 MNAH™ (60m>Lue Ha CUMbLHO 3aCTPOEHHbLIX TEPPUTOPUSIX), NoKasaHWs rasoaHanusatopa CO, Ha aT-
MocdepHOM Bo3ayxe noatomy 6yayt 0,03 % unu 0,04 o6bemHoit aonn %. Taioke Ha 3aCTPOEHHBLIX TEPPUTOPUSX MOFYT
Habntogatbecsl 06HapyxmBaeMble konuyecTtsa CO.

YyBCTBUTENLHOCTbL ra30aHanM3aTopoB crneayeT NpoBepsATh C MOMOLLbLIO KOMMNSEKTA ANA rPaayupoBKu,
PEKOMEH0BAHHOIO U3rOTOBUTENEM M BKIMIOYAIOLLEro 6anmnoH ¢ ra3oBoW CMECHIO U3BECTHOIO COCTaBa, K KOM-
NOHEHTaM KOTOPOM YyBCTBUTENbHBI BCE AaT4uku, Bxoasiwme B npubop. Monb3oBarenb 4OMKEH 3HATb UK ero
AOMKHbI NPOUHCTPYKTMPOBATh, Kakme nokasaHus AOJDKEH BblaTb ra3oaHanu3arop npu nogadve razoson cme-
cu. Ecnu nokasaHus razoaHanu3aropa ornu4atorcsi 6onee yem Ha + 10 % OT NaCNOPTHLIX 3HAYEHUIT coaepka-
HWA onpeaenseMbiX KOMNOHEHTOB B 6annoHe, HeoGXxoAUMO NPOBECTM €ro rpagyupoBKy.

MpumedaHus

1 ﬂl‘lﬂ razoaHarnn3aTtopoB ¢ TepMOKaTallMTU4ECKUMU AaTyUuKaMu obbemHasn AonAa kucnopoga B rasoBon cmecu
LOMKHa ObITb He MeHee 10 %.

2 Takue XMMWUYECKU aKTUBHblE rasbl, Kak TOp, XNOPUCTLIA BOAOPOA WU O30H, HE MOryT ObiTb NPUrOTOBNEHI
B BannoHax nog AasneHnemM. B aTom criydyae HeoOXOAMMO NOMY4UTb PEKOMEHAALUMN UIFOTOBUTENA O BO3MOXHOCTU UC-
nonb3oBaHUs AN1A NpoBepkn paboTocnocoBHOCTH rasa — SKBUBarieHTa.

[nsA rasoaHann3aTtopos, HE UMEIOLLMX OTCHETHOrO YCTPOWCTBA W NpefHa3HAa4YeHHbIX TONMLKO AN CUrHa-
nu3auuu, coaepKaHue onpenernseMoro KOMMOHEHTa B NOBEPOYHON rasoBoOi CMecH ANS NPOBEPKW YYBCTBU-
TENbHOCTU AOMKHO BbITh HA 5 % HKIMP Bbiwe HanbonbLlero n3 noporos aBapuitHoi curHanusauyun. Bo sBpems
NpoBepPKM AOMKHbI cpaboTaTb BCE aBapuiiHbie CUrHanbl, B NPOTMBHOM Crlydyae HeobxoaMMo NPOBECTU rpaay-
MpPOBKY razoaHanusaropa (cm. 9.2.3).

9.2.3 lNMnaHoBbIE NPOBEPKMN U FPagynpOBKM

HeobxoauMO perynsipHO npoBOAMTL PafyWMpPOBKY MEPEHOCHBIX U NepefBUXKHbLIX ra3oaHann3aTtopos,
Ansi Yero HeoBxoauMbI cneumanbHbii Lex (nabopatopus) U KBanMdMUMpPOBaHHbI nepcoHarn. Micnonb3yemMble
pefKo razoaHanmn3aTopsbl Takke Heo6XxoAMMO NoABEPraTh PEryNAPHOMY OCMOTPY U FpagyupoBKe, UTOObI B Criy-
yae HeobX0AMMOCTU UMW MOXHO ObINO HEMEANEHHO BOCNONL30BaTLCA. OTU paboThl NPOBOASATCH B COOTBET-
CTBUU C UHCTPYKLIMAMM U3TOTOBUTENS U, Kak NpaBuso, BKMo4alT B cebs cneaytoLime aransi:

a) yCTaHOBKAa MEXaHWYECKOro Hyns aHanoroBbiX M3MEepPUTENbHbIX NPUOOPOB;

b) npoBepka KpenneHusa anekTpudecknx kabenen (BbIHOCHOTO AaTtymnka, NUTaHUA U T.4.);

C) nNpoBepka BpEMEHMW Nporpesa;

d) npoBepka OTCYTCTBUS yTeuek B NpPoOOOTOOPHOW NMUHUKM U COOTBETCTBUSA CO34aBaeMoro pacxopaa
Ana obopyaoBaHusa ¢ NPUHYAUTENbHBIM OTOOPOM NPOOGGI;

€) npoBepka 3arpsA3HEeHHOCTU OrHenperpaguTenei u OTCYTCTBUA UX 3aKyNOpPKY;

f) npoBepka HanNpsHKEHUSI aKKYMYNSATOPHOI 6aTtapen 1 (Mnu) ee COCTOSHUS, NPOBEAEHNE HEOBX0AUMBIX
pernameHTHbIX paboT UM 3ameHa akkyMmynaTopHoin 6atapeu;

g) BbINOMHEHWE BCTPOEHHbIX TECTOB UCMPABHOCTM 060PYA0BAHUS;

h) nposepka uenen aBapuinHOW CUrHanm3aumm;

i) rpagyvpoBka, COCTOALAA M3 KOPPEKTMPOBKU HYMNEBbIX NOKaszaHui Npu rnogavye Yucroro BO3gyxa
U KOPPEKTUPOBKU YYBCTBUTENLHOCTU MPU NoAaye NOBEPOUHON ra3oBoi CMECH, KOTOPYIO MOXHO NPOBECTU Che-
AyloLwmm obpasom:

MomecTUTL razoaHanu3aTop UK BLIHOCHOW AaTYMK, UK NPOBOOTOOPHYIO NMUHUIO B Cpeay, CBOBOAHYIO
OT TOPHOMKX ra3oB, NpokayaTb NPoby B AOCTATOYHOM KONMYECTBE, YTOObI NPoayTb MPOGOOTOOPHYIO NMUHUIO
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(TONBKO ANsA rasoaHanu3aTopoB C NPUHYAMTENLHON nogader npo6el). ECNn 0TMEYaeTCst 3Ha4YMTENbHOE OTKMO-
HeHWe nokasaHui oT Hyns (CM. 9.2.2), TO 3TW NOKAa3aHMA LOMKHbI ObiTb 3apErnCTPUMPOBaHbI, MOCIE YEro He-
06X04MMO OTKOPPEKTUPOBATL HyNEeBbIE NOKa3aHus. B HEKOTOpbIX NpuBopax UMEeTC PEXMM aBTOMaTUYeCKON
NPOBEPKM HyNEBbIX MOKa3aHWi, B KOTOPOM aBTOMAaTUYECKU NMPOUCXOAUT UX KOPPEKTUPOBKA.
t‘|yBCTBl/ITeJ1I:H0CTI: rasoaHann3aTtopos cneayeTr npoeepsATb C NOMOLLbLIO KOMNNEKTa AnAa rpaaynpoBKHy,
peKkomMeHaoBaHHOIo U3roToBUTENIEM U BKNOYatoLLEero BannoH ¢ I'IOBGpO‘-IHOVI rasoBoi CMeECbI0, K KOMMNOHEeHTaM
KOTOPOI YyBCTBUTENbHbI BCE AaTUMKKM, BxOoASALWME B Npubop. KOHUEHTpauuio roployero rasa B NOBEPOYHOM
rasoBoV CMecu crneayet BbiOmpaTrb Takomn, 4ToObl MOKasaHuA razoaHanusaTtopa cocraenanu 25 % — 75 %
BEepxHero npeagena guanasoHa I/I3M8peHl/Il7I, €Ccnn n3roTosuTeneM He ykasaHbl Apyrne 3Ha4eHuA. Ecnu noka-
3aHUA rasoaHanusaropa oTnu4yarTca ot LleVICTBVITeJ'IbHOFO 3Ha4YeHusa KoHUeHTpauun onpegendaemMoro Komno-
HeHTa (yKka3aHa B NacropTe Ha NOBEpOYHYHO ra3oBYy0 CMEChL), TO CreAyeT 3anucaTb STU NokasaHusl, a 3aTeM
NPOBECTU KOPPEKTUPOBKY YYBCTBMTENLHOCTU. B HEKOTOPLIX NpMbopax MMEETCst aBToMaTu4eckasi NoACTponka
YYBCTBUTENLHOCTU, KOTOPAs NPaBubHO paboTaeT TONLKO NPU Nogave onpeaeneHHOn ra3oBo CMecu.

MpumMmeyvaHuns

1 Ons rasoaHanusaTopoB ¢ TepMoKaTanMTU4eckMMU faTiMkaMu NoBEpoYHas rasoBas CMech JOSKHa cogepxaTb
oBbeMHyto Aonto kucnopoaa He MeHee 10 %. B cocTas rMoBepoyYHbIX rasoBbiX CMeceil AN COBPEMEHHBIX MHOrOKOMMO-
HEHTHbIX ra3oaHan3aTopoB MOXHO BKIIKOMaTb, KPOME KUCIIOPOAA, HEKOTOPLIE TOKCUYHBIE rasbl AN oBecneveHns ofHo-
BPEeMEHHOM rpagyMpoBKM YyBCTBUTENBHOCTM BCEX KaHaNoB U3MEPeHWUs rasoaHanusaropa.

2 [MNoBepo4Hble ra3oBble CMecH, copepxallue Takne XUMWYECKU aKTUBHbIE BellecTsa, Kak hTop, XITOPUCTLIA BO-
AOpOL WNW O030H, He MOryT ObiTb MPUroToBNEHb B GannoHax Nog AaBneHUeM LM NPOBEPKU YYBCTBUTENLHOCTU Ha Me-
CTe aKcnnyaTtauuu. B aTom criy4ae Heo6XoAMMO Nony4nTb PeKOMEHAaLMN U3FOTOBUTENS 0 BO3SMOXHOCTU NCNONL3OBaHUA
ANs NpoBepKN paboTocnocoBHOCTHU rasa — aKBUBanNeHTa.

[ina razoaHanu3aTtopoB, HE UMEIOLLUX OTCHETHOIO YCTPOWCTBA U NPEAHA3HAYEHHBIX TONLKO ANA CUrHa-
nusauyuu, obbemMHasa Aons onpeaensaeMoro KOMNOHeHTa B ra3oBoi CMeCH ANs NPOBEPKU YyBCTBUTENbHOCTU
AomkHa GbITb Ha 5 % HKIMP Bbiwe HanbonbLiero n3 noporos aBapuiHoOW curHanusauuu. Bo BpemMst nposepku
JOMKHBI cpaboTaTb BCE aBapuiHble CUrHasbl, B NPOTUBHOM ClyYae He06X0AMMO NPOBECTU rPaaynpoBKy ra-
30aHanusaropa.

OT4eTbl 0 NpoBEpKax YyBCTBUTENBHOCTU MOTYT ObiTb MCMONL30BaHbLI ANA aHanu3a AONrOBPEMEHHON
CTabunbHOCTM NOKA3aHMI ra30aHANU3aTOPOB B LENSX ONpeaeneHns onTUMarnbHOW YacTOTbl NPOBEAEHUS rPpa-
[YNPOBOK.

9.2.4 TexHnyeckoe obGcnyxmBaHue U nepuognyeckas rpaaympoBka

Paboty no TexHUn4eckoMy OBCNY>XKMBaHWUIO MOXET NPOBOAUTb TOMNbKO KBANU(PMLMPOBAHHLIN NEpCcoHan,
npoweaLmnii obyyeHne No MCMorNb30BaHUIO, TEXHUHECKOMY OOCIY)XKMBAHWIO U PEMOHTY ra30aHanu3aTtopoB ro-
ptounx rasos. Ecnu skcnnyartupylowiein opraHmsauumn Ans NpoOBEPKU TEXHUYECKOTO COCTOSIHUSI U NpPOBEAEHUst
TEXHUYECKOro 06CNYXXMBaHUS B COOTBETCTBUM C PEKOMEHAALMAMU U3TOTOBUTENSI HELOCTATOUYHO KOHTPOIbHO-U3-
MEpPUTENbHOrO 060pyA0BaHNA U (MNM) KBANMULIMPOBAHHOIO NEPCOHAana, To AN NPOBEAEeHUs yKazaHHbIX pabot
crieayet nepeaarb razoaHanuTU4eckoe 060pya0BaHNE N3FOTOBUTENIO UIM B CTOPOHHIOIO OPraHU3aLuumio Ans npo-
BEAEHUSA KBanuMLMPOBAHHOIO peMOHTA. B cnyyae peMoHTa cepruduumMpoBaHHOIO B3PbIBO3aLLULLIEHHOTO 060-
pyAOBaHMS HEOOXOAUMO NMPOKOHCYNLTUPOBATLCA Y U3FOTOBUTENA OTHOCUTENBHO 3aNacHbIX YaCTEN.

MepeHOCHbIE U NEepeaBWXKHbIE ra3oaHanu3aTopbl He0OXOAMMO LIENIUKOM nepemellatbh BO B3pbiBobe3o-
MacHyto 30HY A NPOBEAEHUS OCMOTPA U TEXHU4ECKOTro 06CRYIMBaAHUS.

Mocne ycTpaHeHMA HEMCNPABHOCTEW (PEMOHTA MNW 3aMEHbI 3anacHbIX YaCTel B CTPOrOM COOTBETCTBUM
C yKa3aHusaMKU M3roToBUTENS) cneayeT NpoBECTU TEXHUYECKOE 0OCNy>XUBaHME U rpalyupOBKY.

HeucnpasHble 6noku cneayer:

- BO3BpaLLaTb U3roTOBUTENIO;

- BO3BpaLLaTb AN PEMOHTA B aBTOPU30BaHHbLIN CEPBUCHbIN LIEHTP U3rOTOBUTENS;

- PEMOHTUPOBATL B CrEeLMarnbHOM Liexe, OpraHu3OBaHHOM NoTpeduTenem Ans TEXHUYECKOro 06cnyxu-
BaHWS razoaHanuTU4ECcKoro obopyaoBaHusi.

Heobxoanumo AOKYMEHTUPOBATb OTYETbI O TEXHUYECKOM 0OCIY)XMBAHUU W TPaayMpPOBKE.

9.3 PykoBOACTBO MO NPUMEHEHUIO NEPEHOCHbIX U NepeABNXHbIX rA30aHaNIM3aTopos

9.3.1 3nexTpuyeckasn 6€30MacHOCTb BO B3PLIBOONACHBLIX Cpeaax

lMepeHOoCHbIE U NEPEABMKHBIE rA30aHANU3ATOPLl AOMKHLI UMETE YPOBEHb U BUA B3PbIBO3ALUUTDI, CO-
OTBETCTBYIOLLMI KNACCy B3PLIBOONACHOW 30HbI, B KOTOPOW NANAHMPYETCA UX NpUMEHeHue. Bo BpeMs ucnonb-
30BaHUSA NEPEHOCHbIE U NepeBMXHbIE ra30aHanM3aTopbl HeNb3s NnepeMeLlaTb U3 30Hbl C MEHbLUMM PUCKOM
B 30HY C 60ONbLUMM PUCKOM, ECMU TOMbKO OHU HE 3aLLULLEeHbl AOMKHLIM 06pa3oM AN NPUMEHEHUA B TAKOW
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30He. K ToMy ke rpynna razoaHanuaaropa 1 ero TemnepaTypHblii Knacc 4OMKHbI COOTBETCTBOBATbL BCEM razam
1 napam, 4N KOHTPONA KOTOPbIX €r0 MOXHO NpUMEHsTL (CM. IEC 60079-20-1).

9.3.2 Bbe3onacHOCTb TEXHUYECKOro nepcoHana

Mepea Hayanom paboTbl BO B3pbIBOOMACHOW 30HE HEODXOAMMO CneLuanbHO NPOBEPUTL COAEPXKAHUE
TOKCHUYHbIX BELLECTB B BO3AYyXE WU NPUYMHBLI BO3MOXXHOIO HE0CTaTKa KMCNOpPoAa B NPUCYTCTBUU NULA, OTBET-
CTBEHHOro 3a 6e30nacHOCTb NpoBeaeHus paboT, 0cobeHHO ecnu peyb uaeT 06 OrpaHNyYeHHOM NPOCTPAHCTBE
(cMm. Takke pasgen 4).

Hegocratok kucnopoaa MoXeT ObiTb BbI3BAH NPUCYTCTBMEM B BO3[1yXe TOKCUYHBIX BELLECTB B ONACHBIX
KOHUEHTpauusX.

Hekotopble ropioune rasbl (Hanpumep, aMMuak, CEPOBOAOPOA) U MOYTU BCE Mapbl TOKCUYHbI U Aaxe
CMepTenbHO OnacHbl Npu 06LEMHOM COAEPXKaHUU, HE NPEBLILLAIOLLEM HEeCKONbkux npoueHToB HKIMP.

Ecnu rasoaHanusaTtopbl ropioymnx rasoB AOMOMHUTENBbHO OCHALLUEHbl BbICOKOYYBCTBUTENIbHbIMK AaT4YU-
KamMu Ha onpeaeneHHble TOKCUYHbIEe ra3bl, cneayet NnoOHMMaThb, YTO 3TU AATYUKHU 00bIYHO HEYYBCTBUTENbHbI
K APYrMM TOKCMYHBIM BELLEeCTBaM.

laszoananusaropbl camu nNo cebe He ABNAITCA AOCTATOYHOM 3aLUUTON OT TOKCUMYHbIX BELLECTB, KOTOPbIe
MOryT NPUCYTCTBOBATL B BO3AlyXe paboueii 30Hbl. [pu onpeaeneHHbIX 00CTOATENbLCTBAX MOTYT MOHAA00MTLCA
npoTuBOras n (unu) apyrme ycrpomucrea.

Heo6xoanmMo BKMIOYUTL rasoaHanu3aTop, NPporpeTb M NPOBEPUTL €0 NOKA3aHUSI HA YUCTOM BO3AyXe (CM.
9.2.2) B 6e30nacHOi 30HE, HO N0 BO3MOXHOCTU, B TEX K& YCIMOBUSIX OKPY>KAIOLLEW Cpefbl, YTO U BO B3pbIBO-
OMAacHOM, BO3AYX B KOTOPOK HEOOXOAUMO KOHTPONUPOBATh.

Mpu BXxOAE BO B3PLIBOOMACHYIO 30HY NONbL30BaTENb A0HKEH YacTO CMOTPETL HA NMOKa3aHMA rasoaHanu-
3aTopa, Tak Kak OH MOXKeT BONTKN B 30HY, KOorga onacHasi cutyauus y>xe BO3HUKna.

9.3.3 VMaMmepeHus B 0aHOIM TOUKE 1 OTOOP NPoObI

MokasaHnA rasoaHanusatopa OyayT AENCTBUTENbHbI TOMNLKO ANS TOr0 MECTa, IA€ OH PAaCMONOXEH,
UNW NS TOYKM B Ha4ane npo6ooTOOPHON NMHUK, ECNN UCNIONB3YETCA NMMHUA 0TOOpa Npobbl. B3pbiBoonacHas
cpeaa MoXeT CChopMUPOBATLCS B HECKONBKUX METpax OT TOYKM B3ATUS NpoObl. CneagoBarensHo, HE06Xx0AUMO
CAenartb HECKOJIbKO U3MEPEHMUIA U B3SITb HECKOMNbKO NPO6 ra3a co BCex CTOPOH NiaHMpyemon paboyein 30Hbl,
4TOObI YOCTOBEPUTLCS, YTO B paboyeli 30HE HE NMPUCYTCTBYIOT CKOMIEHUS B3PbIBOOMNACHOIO ra3a uiu napa.

Ecnu cywectsyer BEpOATHOCTb NPUCYTCTBUA NAPOB, TO PEKOMEHAYETCA CAenarb HECKOSIbKO U3MEPEHUI
Ha BbICOTE HECKOMNbKO MUIIMMMETPOB OT NoSa, BKNOYAsA BCE pacnonoXeHHbie Nobnnsoctu yrnyoneHus, ucnonb-
3ysl pa3aBWKHON NPOBOOTOOPHLIN 30HA UMK, NPU HEOBX0AUMOCTU, NPOBOOTGOPHYIO NUHMIO. Takue namepeHus
MOMOTYT BbIABUTb HEGONbLLYIO NPo6nemy (Hanpumep, HE3HAYUTENBHYIO YTEUKY XWUAKOCTU) HA paHHEN cTaguu.

MpumMmeyaHune—CnegyeT MCNONL30BATL TOMBKO PEKOMEHAOBAHHbIE U3rOTOBUTENEM NPOoBOOTOOPHLIE NINHUK
(cM. NnpuMeYaHna OTHOCUTENBHO agCcopOLMK U XUMUYECKUX peakyuil B 8.4).

AHanorn4Ho, ecnu CyLUECTBYET BEPOATHOCTb NPUCYTCTBUS NErkUX rasoB MU NapoB (Hanpumep, BOAO-
poda, MeTaHa, ammuaka), To PeKOMEHAYETCA B3ATb HECKOSMbKO NPo6 BO3Ne NOTONKa Unu, No KpamHen mepe,
TaK BbICOKO, HACKONbKO 9TO MPaKTUYECKN BO3MOXKHO.

MokasaHuA ragoaHanuaaropa AEeNCTBUTENbHBI TONbKO HA TOT MOMEHT, KOTZia OHU cYUTaHbl. OBCTaHOB-
Ka NOCTOAAHHO M3MEHAETCA. PEKOMEHAYETCA 4acTo perncTpupoBarb Noka3aHus razoaHanuaaropa, 0co6eHHO
€Cnu MOTyT MPUCYTCTBOBATb XUAKOCTU U OTMEYAETCS NOBbILLEHUE TEMMEPATYPbI.

Mpo600TOOpPHBLIN 30HA AO0MKEH ObITb 3FOTOBNEH U3 3NEKTPOU3ONSILIMOHHOIO Matepuana, u 30Ha, U npo-
600TOOpPHAsA NUHKUA AOMKHBI ObITb CyXUMK, €CNU CYLLECTBYET BEPOATHOCTL KOHTaKTa ¢ 060pya0oBaHUEM, NOA-
KIOYEHHBIM K CETU NePEMEHHOTO TOKa.

9.3.4 OT60p NPo6 Haa NOBEPXHOCTBLIO XUAKOCTU

Mpu B3aTUM NPOGLI Napa Haa NOBEPXHOCTLIO XUAKOCTU cneayeTt usberatb KOHTaKTa Nnpo6ooT6opHON
NIUHUM UKW AATYMKA C XKUAKOCTBIO, NOCKOSIbKY OHA MOXET NMepeKpbiTb AOCTYN rasa K rasoaHanusaropy, no-
BPEAUTL YCTPOKCTBA 0TOOPa NPOObLI AW AAaTYUK UIIM NPUBECTU K OLLMOOYHLIM NOKa3aHUsIM razoaHanu3aropa.
[ns npeaoTeBpalLeHnsa nonagaHus BoAbl B AaTUMK CrieayeT UCMONb30BaTb MAPOdOOHbIN unsTp unu Apyrou,
Jaiowwmii 1ot e addekT. NpuMeHeHne NpoGooTOOPHOro 30HAA C 6OKOBbLIM BXOAHbLIM OTBEPCTUEM U NMPOYHBLIM
HAKOHEYHUKOM NPeoTBPATUT BTATMBAHUE XXUAKOCTU B NPOB0OTOOPHYIO NIUHMUIO.

Ecnu Ha rasoananusatop unu ycTponcreo otbopa npobbl monana >UAKOCTb, UX CrieayeT cuuTarb He-
rogHbLIMU K MPUMEHEHMIO, NOKa XMAKOCTb He ByAeT NOMHOCTLIO yaaneHa.

9.3.5 Mepbl N0 NpeaoTBpaLLEHNIO KOHAEHCALIUK

Mpu nepemeLLieHMN NePEeHOCHOro rasoaHanu3aTopa u3 XonoAHoi B TENNYIO cpeay HE0OX0AMMO BbDKAATb
[0OCTaTo4HOEe Bpems, YToDObI ero TeMneparypa noBbiCUNAach, M, Takum 06pasom, nsbexarb KOHAeHcaUmm napa,
KOTOpast MOXET MOCNY>XUTb MPUYMHON 3arpA3HEHUs AaTyuka u (Unu) NPUBECTU K OLUMOOYHBLIM MOKA3aHMAM
npu U3MEPEHUSIX.
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HacbILweHHbI nap MOXET 3aKynopuTb OTHEMPErPaAUTENN HEKOTOPLIX TUNOB AaT4YUKOB, YTO CAENAEeT ra-
30aHanum3artop HepaboToCnOoCOGHbIM.

9.3.6 OTpaBsneHune gart4nkos

Ecnu nepeHOCHON MHOTOKOMMOHEHTHBIM ra30aHanu3aTop COAEpXUT AaTUUKU ANA ONPEAENeHNsA HU3KUX
KOHLEHTpaLUMii TOKCUYHbIX ra3oB (Hanpumep, CepoBoaopoaa, aMmmuaka U xnopa), To rpagympoBka 4aT4MKOB
TOKCUYHBIX ra30B MOXET BbI3BaTb YMEHbLUEHUE YYBCTBUTENbHOCTU HEKOTOPbIX TUMOB AATYUKOB FOPIOYMX ra-
30B, B YaCTHOCTU TepMoKaTanuTudyecknx. Crnefyer npMMEHsATb TOMbKO MOBEPOYHbIE ra3oBble CMECU U Me-
TOAMKY rpaflyMpoBKM, NpeanucaHHble usrotoutenem. Ecnu npu koHTpone Bosgyxa paboyeii 30Hbl MHOTO-
KOMMOHEHTHbIM rasoaHanu3aTtopoM cpabaTbiBana aBapuiiHas curHanuaauusi no Kakomy-nm6o nu3 KaHanos
TOKCUYHBIX 2308, TO HE0OX0AMMO NMPOBEPUTL YYBCTBUTENBHOCTb AaTYMKa ropoYMX ra3os neped ganbHenLwmm
UCMonb30BaHWMEM razoaHanmsaropa.

Ecnu BepOsiTHO NpUCYTCTBME B aTMOCepe BELLIECTB, OTPABMALMX AaTYMKK (HANPUMEpP, CUITMKOHOB,
9TUNMPOBAHHOTO BEH3MHa, KUCNOT W Ap.), He06X0AUMO YaLle NPOBEPATb YYBCTBUTENBHOCTb TEPMOKATaNnUTH-
YECKMX, SNEKTPOXMMUYECKUX U MONYNPOBOAHMKOBLIX 4aTYMKOB (CM. 9.2.2).

9.3.7 smeHeHnsa Temneparypbl

Mpu NoBbILLEHUK TEMMEPATYPbI, KOTAA NCNAPAEMOCTb XUAKOCTEN BO3pacTaer, HeobxoaMmo NPOBOAUTb
U3MepeHus valle ¢ y4yeTom Toro dpakra, 4To 06beMHOE cogepxaHue napa B BO3AYXE MOXET yABauBaTbCA
npu NOBbILLEHUM TEMNEPATYPbl Ha Kaxkable 10 °C.

9.3.8 CnyuaiiHoe noBpexaeHune

Ecnu nepeHOCHOIN unu nepeaBmkHON ra3oaHanu3aTop ynan uim nony4us rnoBpexaeHusi, To MoryTt 6biTb
noBpeXxaeHbl 3NeMeHTbI, ofecneunsatoLme ero B3pbiBO3aALLMLLEHHOCTb U (MNN) TEXHUYECKUE XapaKTepUcTu-
ku. B aTOM cnyyae cnegyer HEMEANEeHHO OTKMYUTL rasoaHanus3arTop, NPOBECTU €ro TLATEMbHLIA 0CMOTP,
BbINOMHWUTL B Criydyae He0BX0AMMOCTU PEMOHT U OTrpagynpoBaTh nNepes NOBTOPHLIM UCMONbL30BaAHMEM.

9.3.9 MuHMManbHbIe AeWCTBUA — NPUHUMN «CunuTan nokasaHus n 6ermy

BesonacHocTe BO3pacTaer, ecnu obpaliate BHUMAHWE Ha HE3HaAYUTESIbHbIE U3MEHEHUS MOKa3aHWuW,
a He nosaraTbCs BCELIENOo Ha aBapuitHyiO0 CUrHanM3awuuio, Kotopas scerga cpabartbiBaet npu Heckonbko 6onee
BbICOKMX 3HAYEHUAX MOKa3aHui.

Be3 BCeCTOpOHHEN NOATOTOBKM MOMb30BATENb HE JOJDKEH MPOBOAUTL U3MEPEHUSA B cpeae, rae daktuye-
CKM MPUCYTCTBYIOT MU OXXMAAETCA NPUCYTCTBUE BbICOKOTO COAEPXKAHUS FOPIOYMX Fa30B UMK NapoB.

MorpeLwHOCTb N3MepPeHUs He BaXkHa, noka obopyAoBaHME YCMELHO NPOXOAUT NPOBEPKY YYBCTBUTEb-
HOCTW: 3afa4a Nonb30BaTenNs He NPOBOAUTbL U3MEPEHUS, €ro Liernb — 6e30MB04YHO 0GHaAPYXXMTL NPUCYTCTBUE
B armocdepe roptovero rasa.

Monb3oBarens, paboTaoLyi BO B3PLIBOONACHON 30HE, MOXET He ObITbh XOPOLLUO 3HAKOM CO CBOWCTBaAMM
B3PbIBOOMACHbLIX ra30B U BPEeAHbIM BO34ENCTBUEM OKpYXKaloLLEel cpeabl. B nogobHbLIX cnyyasx nonb3oBaTerb
[JOIMKEH PYKOBOACTBOBATLCA NPUHUMNOM «CunTan nokasaHus u 6eruy.

CornacHo aTomMy NPUHUUNY OCHOBHbLIMMW AE€ACTBUAMU SABNSIOTCS:

a) HabnioaeHue 3a NOKa3aHMSIMU Ha YUCTOM BO3[yXE B YCINOBUSIX, HACKOMNbKO BO3MOXHO Gonee npubnu-
YKEHHBIX K YCNOBUAM, KOTOPbIE BCTPETATCH B KOHTPONUPYEMOW Cpeae, 0COOEHHO 3TO KacaeTca TeMneparypsl
M BNAXXHOCTU OKpyXatoLleii cpeabl.

NpumeyaHune— Takke BaxHa BbiCOTa Hajl YPOBHEM MOpSI: U3MEHeHWe BbICOTHl Ha 100 M MOXET NpUBECTH
K U3MEHEHWI0 NoKasaHWi AaTunka KUCNOPOoAa;

b) KOppekTUpPOBKa HyNEBbIX NOKA3aHMI Ha YNCTOM BO3AYXE WM, €CIIM 3TO HE Pa3peLLEHO UMW NPaKTU-
YECKM HEBLINOMTHMMO, 3aNKUCh NOSTYYEHHBIX B YUCTOM BO3[yXe NOKa3aHUi;

C) ecnu Npu BXoA4e B ONACHYIO 30HY MOKA3aHUsA ra3oaHanm3aropa U3MEHUNUCh OTHOCUTENBLHO NOKAa3a-
HUWIA B YNCTOM BO3AYXE, TO 3TO U BYAYT «TOUHBLIE NOKA3AHMSAY;

d) ecnu Bbl yBUAENU Takne NOKa3aHUA — YXOAMUTE U3 30HbI, STO M ECTb TO, YTO HA3LIBAETCA NPUHLMN
«Cuntan nokasaHus u 6eru»;

€) MoCTaBbTE B U3BECTHOCTb OTBETCTBEHHOE NULIO, KOTOPOe 0GEeCneYuT TLaTensHoe uccnegosaHmne 06-
CTaHOBKW CUIaMM KBanMULMPOBaHHOTO NepCcoHana ¢ cobnioeHnemM HeoBXoaNMbIX MEpP NPE0CTOPOXKHOCTY.

10 ObyuyeHMe TEXHUUYECKOro NepcoHana

10.1 O6wue nonoxeHuAa

OGyyeHune formkHbI MPOATH Kak CNeLMannCTbl N0 TEXHUYECKOMY 0BCNY>XMBAHUIO ra30aHANU3aTopoB, TakK
U NepcoHan, ucnonb3yioLmii B paboTe nokasaHusi rasoaHanu3aTopos. CyLUECTBYET pa3nuuue mexay nogro-
TOBKOW Nonb3oBarens (oneparopa) M NOArOTOBKOW CreLuanucTa no TeXHu4eckomy o6CnyxmBaHuio, NOCKOsb-
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Ky nonb3oBaTens 060pyaOBaHUsA, Kak NPaBuUo, HE HECET OTBETCTBEHHOCTU 3a €ro TEXHMYeckoe obcnyxmsa-
Hue. Heobxoammo cpasy pasrpaHu4nTb ponmn STUX CNeLManmcToB.

Takxe HeobxoanMO 06y4eHUe OCHOBHBLIM OrPaHUYEHUAM, AUKTYEMbIM YCIOBUSIMU OKPY>KatoLLen cpeabl
U XapakrepucTukamm ob6opyaoBaHusi, u 06ydyeHue ocHoBam 6e30nNacHOCTU AN BCEX KL, KOTOpble camu pa-
00TalT UNM HECYT OTBETCTBEHHOCTL 3@ PaboTy ApYrux NioAel BO B3PLIBOONACHOW 30HE.

OBy4eHne MOXKET NPOBOAUTLCA KBaNMMMUUMPOBAHHLIMU CIELMANUCTaMM OPraHn3aumn, SKCnyaTupyoLLen
razoaHanuTuyeckoe o60pyaOBaHME, UM HA CEMUHApPAaX, MPOBOAMMbBIX U3rOTOBUTENEM 3TOT0 060pyA0BaHUS.

JorkHbl ObITb NPMOBPETEHBLI U AOCTYMNHLI ANA 00y4aloLLerocs nepcoHana ne4aTHble Matepuanbl U3ro-
TOBUTENA 060py,E|0BaHVIF|.

O6y4yeHne nepcoHana AOMKHO OTpaxaTb hakTUYeCKylo paboyyio 06CTaHOBKY U AaBaTb SICHOE npea-
cTaBneHue 06 OTBETCTBEHHOCTU 3anHTEPEeCOBaHHbIX NUL,.

HacrosiTensHO pekoMeHAYETCA NepuoanHeECcku NOBTOPsTL 0B6yyeHne nepcoHana u NPoBoOAUTbL NPOBEPKY
3HaHWN.

OTyeTbl 0 NPOBEAEHHOM OBY4YEHUN U pesynbTaTax NPOBEPKN 3HAHUIA CNEAYET XPaHUTbL B TEYEHUE ycTa-
HOBJ1IEHHOIO BPEMEHMN.

MpurMeyaHne — HekoTopble HaLWoHanbHbIE HOpMbI TpeBytoT, YTo6Ll 0By4YeHue NpoBOAUNOCH KOMMETEHT-
HbIMW NMUyaMu B COOTBETCTBUU C onpefeneHneM «KOMNETEHTHOCTUY, 3a(b|/|KC|/|p0BaHHb|M B HOpMaTUBHbIX AOKYMeHTax
cucTeMbl 06pa3oBaHWs Ha HaLWOHaNLHOM YPOBHE UMW B roCyAapCTBEHHbIX cTaHaapTax. O6y4eHne, OCHOBaHHOE Ha KOM-
METEHTHOCTM A@aHHOro TUMa, MOMUMO UHCTPYKTUPOBAHUS U NPaKTUYECKOro onbiTa TpebyeT oduLmuanbHOW OLIEHKN KaXaoro
oByuatolLerocs, KoTopas BbICTaBMSETCA KBaNM(ULMPOBaHHLIM «3KCNEPTOMY, OLHOBPEMEHHO BLICTYNAOWMUM B Ka4ecTBe
KOMMNETEHTHOMO MHCTPYKTOPA.

10.2 O6was nogrotoBka. OCHOBHbIE€ OrpaHU4YEHUNA U 6€30NaCHOCTb

[ns nposegeHuns o6LLUen NOAroTOBKM MOXHO BOCNONb30BATLCA B KauyecTBe 6a3bl HEKOTOPLIMU YACTAMM
pasgena 4 HacToALero ctaHaapra, OTHOCALMMUCS K OCOBGEHHOCTAM pasMeLUeHns U NPUMEeHeHUs rasoaHa-
nM3aTopos, B COBOKYMHOCTM C pasfenaMu 3KCMnyaTaumoHHOW AOKYMEHTaLuW, OTHOCALUMMUCA K AENCTBUAM
nepcoHana.

O6sa3arensHbIl MUHUMYM MHAOPMauun 06 orpaHUYEeHUsaX NP NPUMEHEHUU rasoaHanuTU4eckoro 06o-
pyaoBaHUsA JOMKEH codepxaTb cneaylolme CBeleHuUs:

a) rasoaHanusaTopbl ropHOYMX ra3oB CNOCOOHbLI ONPEAENUTL TONMBLKO TE rasbl UMM NAPbl, KOTOPbLIE NPUCYT-
CTBYIOT B HEMOCPEACTBEHHOM BrIM30CTN OT geTekTopa (MSM Ha ONTUYECKOI 0CU TPaCCOBbIX ra30aHaNU3aTopoB);

b) rasoaHanusaTopbl ropOYMX ra3oB CNOCOOHLI OOHAPY>KUTb TONMbLKO T€ Napbl, KOTOPbIE HE KOHAEHCUPY-
0TCA Npu paboyeit TemnepaTtype agatymka unu obopyaosanus ans otéopa npobbl, ECNK TAKOE NPUMEHSIETCS;

C) Korga TeMneparypa BCMbILLKW XXUAKOCTU 3HAYMTENBHO MPEBLILLIAET 3HAYEHME TEMNEPATYPbI OKPYXKa-
IOLLEN cpeabl, KOHUEHTpauusi ee napoB GyaeT HU3Kol, He Bonee Heckonbkux npoueHToB HKIMP;

d) rasoaHanM3aTopbl FOPIOYNX ra3oB HE MOTYT OGHAPYXXMTb FOPIOYNe XMAKOCTU UM FOPIOYME TYMaHbI,
NbIfb UMW BONOKHA;

€) MHOrMe TUMbl ra30aHanM3aTopoB ropYMX ra3o0B UMEIOT Pa3HbIe 3HAYEHNS YyBCTBUTENBLHOCTU K pas-
nu4YHeIM rasaM. Ecnu rpagyupoBska ragzoaHanu3aropa npoBeaeHa no noBepoyHOli ra3oBov CMECH 0QHOTO KOM-
MOHEHTA, @ UCMOMNbL3YETCA OH ANA ONPEAEneHns Apyroro, TO yBENMUYEHUE NOKA3aHMI ra30aHannM3aTopa yKaxer
Ha yBENUYEHUE COAEPKAHUA rasa, HO 3T noka3aHus He OyayT COOTBETCTBOBATb €ro AEWCTBUTENLHOMY CO-
AepXaHuio;

f) GecnopsgoYHbIE NOKa3aHUA MOTYT CBUAETENbLCTBOBATL O HEMCNPABHOCTU razoaHanm3aropa unm o Ha-
nu4umn aTMocdEepHbIX BOIMYLLEHUI. B criyyae COMHeEHUs crieayeT NnepenpoBEpUTb AaHHbIE C MOMOLLbIO BTOPO-
ro rasoaHanusaropa u (Mnu) NPoBECTM NPOBEPKY PabOTOCNOCOGHOCTH NEPBOTO NPU KOHTPONMUPYEMBIX YCINOBU-
AX nepes TeM, Kak NPoAOIHKUTE UM NONb30BATLCS;

g) peako cryvaoLleecs Unu nocToAHHOEe NPUCYTCTBUE OMNpPEeaEensaemMoro ra3a B HeGonbLUMX KOHLEHTpa-
LMAX BIZOBET NOKA3AHUSA, KOTOPbIE MOXHO NPUHATL 3a Apeid HynsA. B cnyyae cOMHeHUs cnefyet NpoBEPUTL
nokasaHus o6opya0BaHMA Ha YNCTOM BO3LYXE;

h) ecnu nokasaHusA NepeHOCHOTO rasoaHanmsaropa BbIXOAAT 3a Npejerbl AuanasoHa uU3mepeHuin npum 4su-
>KeHuu B NMoBOM HanpaeneHuu, To CnegyeT NPeanonoXnTb NPUCYTCTBME NOTEHLMANBHO B3PbIBOOMNACHON Cpeabl
[0 Tex nop, noka He 6yaeT gokasaHo o6paTHoe (HanpumMep, C NOMOLLLIO NPOBEPKM BTOPLIM NPUGOPOM Ui Npo-
BEPKM HYNEBbIX MOKA3aHUI HA YUCTOM BO3AYXE U YyBCTBUTENLHOCTU NO NOBEPOYHON ra3oBO CMECK);

i) HeKoTOpble ropro4me rasbl ¥ BCE Napbl (3a UCKIOYEHEM BOASIHOTO) TOKCUYHDI YXKe NMpU HE3HaYUTEb-
HOM coaepXaHuu B Bo3gyxe. Heobxogqmumo yunTbiBaTh BO3ZMOXHYIO TOKCUYHOCTb CPefibl M MPUHUMATb HEOBXO-
AUMble Mepbl NPEAOCTOPOXKHOCTH;
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j) B 3aMKHYTOM NpOCTpaHCTBE MOXET HabnoaaTbCA HEAOCTaTOK KMCNOPOAA, KOTOPLIN, B CBOK O4e-
penb, MOXeT ObITb BbI3BAH HANMMYMEM TOKCUYHbLIX BELLECTB. Bx0a B 3aMKHYTOE NPOCTPAHCTBO ABMAETCA Crie-
Luanu3upoBaHHON onepauuen u Tpedyet 0coboi NoAroTOBKY;

k) npu otbope nNpobbl U3 3aMKHYTOrO0 NPOCTPAHCTBA CUJbHLIN HEAOCTATOK Kucnopoaa B npobe Mmoxer
NPUBECTU K TOMY, YTO Hauboree pacnpoCTpaHEeHHbIE TUMbI FA30aHANU3aTOPOB rOPIoYMX ra3oB GyayT BbigaBaTh
OLUMBOYHBIE NOKA3aHUS.

10.3 MogroroBka nonb3oBaTenen (onepaTopos)

B npocreiiieM cnyyae Ansi Nonb3oBatenei NepeHOCHbIX ra30aHannM3aTopos AOCTAaTOMHO NPONTH 0byue-
HUe AeNCTBMAM MO NpuHUMNY «CuuTan nokasaHus u 6erm» (cm. 9.1 1 9.3.9). 3TOT noaxoa, oaHako, Tpebyer, uto-
6bl cneymanuct, pykoBOASALLMIA TaKMMK NMOMNb30BaTENsiMU, Obin JOCTATOMHO NOATOTOBAEH, YTOOLI HECTU OTBET-
CTBEHHOCTb 3a Ux 6e3onacHOCTb B 0C0b0 06CTaHOBKE, B KOTOPOM NONb30Bareny, BO3MOXHO, OyayT paborars.

[Ins onbITHLIX NONb30BaTenel NepeHOCHbIX ra30aHanM3aTopoB U Ans oneparopos, paboTaloLmx co cra-
LMOHapHbIMU cUCTEMAMU, 0ByyeHue AOIDKHO ObiTb MOCTPOEHO Tak, YToObl 06ecnevYnTb NOHUMAHME NPUHLU-
noB paboTbl 060pyAOBaHUS, HABbIKM PAB0Tbl C HUM, 3HaHME pabo4ynx YCNOBUI OKPY>XKaloLLEn cpeabl U paboTbl
cuctembl B LienomM. Heobxoammo nokasatb oneparopy, kak NpoOBOAMTb BU3yarbHblii OCMOTP U MPOBEPKY pa-
6oTocnoco6HocTU 060pyaOBaHUs, U COOBLUUTL EMY, K KOMY HEOBX0AMMO oBpalaThbcsi NpU BO3ZHUKHOBEHUU
NOA03PEHUI B €r0 HEMCNPABHOCTMU.

OC06€eHHO BaXKHO, 4TOObLI oneparopy Obinu AaHbl MHCTPYKUMKM MO AEWCTBUSIM B Cryyae cpabarbiBaHus
aBapuIHOW CUrHanM3aumum nNpyu NpeBbILLEHUN YCTAHOBIEHHbIX NOPOTOB.

MNepuoanyeckun, Hanpumep pas B rod, Heob6xoAUMO NPOBOAUTL NOBTOPHOE 0Oy4YEeHMUE M NPOBEPKY 3HAHWUM.
3TO XU3HEHHO BAXKHO A5l TeX 00bEKTOB, rae cpabarbiBaHUe CUrHanM3aumm NpouCxXoauT peako.

o BBOAA B 9KCNNyaTauuio CTaLMOHAPHbIX CUCTEM UNM 10 Hayana MCnosib30BaHUS NepeHOCHbIX ra3o-
aHanu3aTopoB AOMKHbI ObITh pa3paboTaHbl UHCTPYKLMK, YCTaHABNMBAIOLLME NOPSIAOK AEWCTBUIA NepcoHana
npu cpabaTtbiBaHUW aBapuUHON CUrHANU3aLUWK, NP1 NOJ03PEHNU HA HEUCNIPABHOCTL 0O0OPYAOBaHUSA U Apyrue
Mepbl 6€30NacCHOCTHU.

10.4 MoaroToBka cNELUasrIMCTOB MO TEXHUYECKOMY OGCNyXUBaAHUIO

MoAroToBKa CNELUManucToB MO TEXHUYECKOMY OBCNY)KMBAHMIO NpeaHasHa4YeHa ANA NuL, OTBeYaloLmX
3a NpoBegeHne 0CMOTPOB 060pYAOBaHMSA, €10 TEXHUYECKOE 0BCNYKMBAHME U rPaAyMPOBKY. [N BLINOIHEHMUS
aTuX 3aja4 Heobxoamma BcA MHOPMALMA, COAEPXKALLASACA B IKCTUTyaTaLMOHHON JOKYMEHTaLMK, BKioYast
MOHUMAaHMWE NPUHUMNOB PaboThl AaT4YMKOB. [JOKyMEHTaUMa N3roToBUTENS — OCHOBHAasi 6asa yuebHoro kypca.

11 TexHuueckoe ob6cnyXuMBaHUe — NfIAHOBbLIE MEPONPUATUA U oblee
agMUHUCTPaTMBHOE PYKOBOACTBO

11.1 OGwwme nonoxeHusn

PerynsipHoe TexHu4eckoe oBcrnyxvuBaHue noboii ra3oaHanMTUYECKO CUCTEMBI SIBMISIETCA Ype3BblYaiHo
BaXXHbIM (PaKTOPOM, BIUSAIOLLIMM Ha HAAEXKHOCTb OTAESNbHbIX BNOKOB CUCTEMBI. Hauny4lume skcnnyatauMoHHbIe
nokasarenu cuctembl 1 ee 6e3oTkasHas paboTta MOryT GbITb AOCTUTHYTHI TONLKO Bnarogaps rpamoTHOMY ynpas-
NeHuto, CTaBsILLeMY BO rnaey yrna nporpaMmbl NOMHOTO, BCECTOPOHHETO TEXHUYECKOro 00CAYXMBaHUS.

PykoBoaCTBO Takoi nporpamMmOoi 3aBUCUT OT YETKOTO pacnpeaeneHus 06a3aHHOCTEN Ha BCEX ranax (Ha-
npuMep, KTO OTBEYAET 3a NpoBEAeHWe MPOBEPOK HA MECTe 3KCMiyarauuu, KTo — 3a nepuoauyeckyio rpaay-
MPOBKY, KTO — 3a TeXHM4Yeckoe OBCMY>XMBAHUE) U OT rapaHTUM TOrO, UTO 3a4EWCTBOBAHHBIN NEPCOHaN UMEET
COOTBETCTBYIOLLIYIO MOATOTOBKY M NEPUOANYECKU NMPOXOAUT MOBTOPHOE 0OyYeHUe U NPOBEPKY 3HaHUI. B 00s13aH-
HOCTU PYKOBOACTBA Takxke BXOAWUT YCTaHOBMEHWEe 3KCMIyaTauMOHHbIX OrpaHudYeHui (Hanpumep, onpeaeneHume
Z0MnyCTUMOro yxofa nokasaHuil Npy NPoBEPKax B NPOLECCe 3KCNyaTauuu, Bbille KOTOPOro NPOBeAeHUE rpaay-
MPOBKK 0BsA3aTeNbHO, ONpeaeneHne NEPUOAOB rpagyupPOBOK U TEXHUHECKOTO 0BCNYXUBAHUA U T.4.).

HeobxoaMmo BECTU y4eT pesysibTaTtoB BCEX OCMOTPOB, NPOBEPOK paboToCnoCoOBHOCTHU, NOBEPOK U APYIMX
paboT, NpoBOANMBIX C ra30aHanNUTUYECKON CUCTEMON. KOMNbIOTEPHLIE NPOrpamMmMbl NPEAOCTABASIOT NPEBOCX0A-
HOe CPEeACTBO XPaHEHUsA OTYETHON AOKYMEHTAaLUmMK no paboTe CUCTEMBI, B YaCTHOCTM MHCpOpMaLun 0 NnpoBeaeH-
HbIX rpagympoBkax. B npunoxeHuu D MOXHO HanTu TMNOBOK 06pasew, OT4YeTa 0 TEXHUYECKOM OBCIYXMBaHUK.

la3oaHanusaTopbl g4omkHbI 06rnagaTe UHAVBUAYANBHLIMW MAEHTUMUMPYOLWMMU Npu3Hakamu. Ha ne-
PEHOCHBIX U MepPeABWMXHbIX ragoaHanu3aTopax HeobxoAMMO HAHOCUTb MapKUPOBKY (Hampumep, 3akpenuTb
9TUKETKY), COAepXaLLyIO AaTy NOCNeAHEN rpafympoBKU U AaTy O4YepeHON rpagyupoBKU B COOTBETCTBUM C YT-
BEPXKAEHHBLIM rpachuKom.
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lFasoaHanu3aTopbl roproYMX ra3oB M razoaHanuMTUYecKkne CUCTEMbI pazHOOBpasHbl — OT NEPEHOCHbIX
npubopos., koTopble 6epyT ¢ cobon B MeCTa, rae npeanonaraeTtca NPUCYTCTBME B BO3AYXE rOpPHOYMX ra3os,
0 CTaLUMOHApPHBIX CUCTEM, NMPU NMPUMEHEHUUN KOTOPbIX BO3MOXHO, YTO B TEYEHUE BCErO MX Cpoka CrnyxObl no-
BbILLEHUE COAEPXXAHUSA FOPIOYNX ra3oB He ByaeT 3ahMKCUPOBAHO.

HeynoBneTBopuTEnbHOE TEXHUYECKOE 0OCNY)XMBAHUE, HENPABUITbHAA HACTPOWKA HYMNMEBbIX MOKA3aHWN
W, B CNy4ae NepeHOCHLIX ra30aHanM3aTopoB, pa3pshkeHHas akKymynsaTopHas 6arapes — BCe 3TO NMPUYUHLI
OLWKMBOYHBbIX NOKasaHuii. BaxxHO NOMHUTB, YTO OLUMBOYHbIE NOKA3aHMSl U HEUCNPABHOCTU ra3oaHanM3aropoB
nnn CUCTem MOryT OKa3aTbCA HeO4YEBMAHbLIMU, U, CNeA0BATEeNbHO, o6Hapy>|<eHMe ra3oB SABNSAETCA BCEro nullb
4acTblo 06Leli cTparerMm 3awuTbl TEXHONOMMYECKOro 060pyaoBaHUA U nepcoHana.

[ocToBepHOCTb pe3ynbTratoB U3MEPEHMUIn 3aBUCUT OT UCNOSIb30BAaHHOM NPU rpagyupoBKe NMOBEPOYHON
rasoBon cmecu. Bce Tunbl rasoaHanu3atopoB — MEPEHOCHbIE, NepeaBMXKHbIE UNK CTaluUOHAPHLbIE (BKHIO‘{aFI
KakK ra3oaHanu3aropbl C BbIHOCHbIMM AaT4YnKaMu, Tak U TpaccoBble I'a308HaJ'IVI3aTOpr) — cneayet nepuoaunye-
CKM rpaayupoBath C UCMOSb30BaHWEM NMOBEPOYHONM Fa30BOW CMECU, PEKOMEHI0BAHHOW U3rOTOBUTENEM.

Ecnu HeobxoaMMO onpeaenuTb NPUCYTCTBUE B BO3JyXe HECKOSMbKUX ra3oB, TO YyBCTBUTENbLHOCTL ra3o-
aHanusartopa K 3TUM rasam crnegiyeT nepuoauyecku NpoBepsaTb C UCMONb30BAHMEM COOTBETCTBYIOLLMX NOBE-
POYHbLIX ra30BbIX CMECEN.

MpaayvpoBKy crieyeT BbIMOSHSATb PETYNsipHO, OTYETHI O FPagyMpoOBKAxX KaXAoro rasoaHanusaropa
UMM U3MEPUTENBHOTO KaHANa ra3oaHanuTUYECKon CUCTEMbI HEOOXOAUMO COXPAHATL.

Mepuoa npoBeseHns NPOBEPOK U TPAAyMPOBOK 3aBUCUT OT MHOTMX (DaKTOpOB, B TOM 4YMCRe OT TUna
rasoaHanu3aTopoB (NepeHOCHble, NepeABUKHbIE UMK CTaLMUOHAPHbLIE), UCMNONb3YEMOr0 METOAA U3MEPEHUS,
npeobnaaaloLmx yCroBUil OKpYXatoLLei cpefibl, UMEIOLLIEroCs OnbiTa aKcnnyaTauun U akTUHeCKX AaHHbIX
No HaAEXHOCTH.

PekomenaaLmu, kacaioLmecs rpalyupoBku ra30aHanum3aTopos:

1) rasoaHanm3aTopbl He06X0AUMO PErynspHO OCMaTPUBATL HA HaNU4YME BO3MOXHbIX HEUCNPABHOCTEN,
NOBPEXAEHUN U UHbIX Ae(EKTOB;

2) rpagyvMpoBKYy ra3oaHanu3aTtopoB He06X0AMMO NPOBOAUTL B COOTBETCTBUM G UHCTPYKLIMSAIMU M3TOTOBU-
TENsA C NOMOLLBIO PEKOMEHAOBAHHOIO Habopa NPUCNOCOONEHUI U KOHTPONMbHO-U3MEPUTENBHLIX NPUGOPOB (CM.
8.10);

3) crauuoHapHble razoaHanu3aTtopbl JOMKHbI ObITb OTrPaayMpoBaHbLl NPU NycKOHaNago4HbIX paborax
1 BNOCNEACTBUM AOMMKHbI MPOXOAMTL NEpUoanYeckne rpagympoBku u nosepku. [ins BHOBb BBEAEHHOTo 06Gopy-
[OBaHMsA HEOBXOAMMO C OCTOPOXKHOCTBIO MOAXOANTL K YCTAaHOBMEHUIO NEPUOAUMHOCTY FPaayupPOBKU, HAYUHAA,
MOXET ObITb, C €XXEHeAEenbHOW rpagyupoBKN U, BOSMOXHO, MEPEXOASA 3aTEM K eXEMECSAYHOI, No Mepe Toro,
Kak C OMbITOM 3KCMnyaTauuu pacTteT yBEPEHHOCTL B YCTAHOBMEHHOM 000pYyA0BaHWM Ha OCHOBaHUW OTHETOB
0 NMPOBEAEHHOM TEXHUYECKOM OBCMyXUBaHUK;

4) AnA NepeHOCHbIX ra30aHanu3aTopoB CrieayeT YacTo BbIMOMHSATL NPOBEPKY YYBCTBUTENBHOCTU (CM.
9.2.1) unu rpagyvpoBky (cM. 9.2.2). B TAXKenbIX yCNOBKUAX SKCNyaTaumn unu B CUTyauuu, Koraa HeM3BecTeH
BO3MOXHbI COCTaB aHanuM3upyemomn Cpeael, a Takke B TOM Cryvae, Korga rasoaHanu3atopbl UCMOMb3yoT-
CA peako, NPOBEpPKY YYyBCTBUTENMbHOCTU W rPagyMpoBKy HEOBXOAMMO NPOBOAUTL HEMOCPEACTBEHHO Mepes
KakablM crny4Yaem MCrnornb3oBaHus. Koraa Heobxoanumo odopMuTh paspelueHne Ha paboTy BO B3pbiBoonac-
HOW 30HE, CUIbHLIM apryMEHTOM CTAHOBSITCSI MPOBEpKa YyBCTBUTENBLHOCTU MOCHE NPOBEAEHUS N3MEPEHMUIA
BO B3PbIBOONACHOMN 30HE U JOKYMEHTUMPOBAHMWE MONYYEHHbIX PE3YNLTATOB. B MEHEe XKeCTKUX YCNOBUAX creay-
€T UCNONb30BaTb NPUBEAEHHLIE B NMYHKTE 3) peKOMeHaaumn ANA CTauuOHapHbIX ra3oaHanu3aTopos.

[TpuMeyaHwne— PykoBOACTBO MO IKCTNyaTaLyum NepeHOCHbIX razoaHann3aTopoBs, COOTBETCTBYHOLMX Tpebo-
BaHuAM IEC 60079-29-1, [omKHO cofepxaTb METOAUKY npoBepku paboTocnocobHocT 060pyA0BaHUS MO rasoBbiM CMe-
CSM eXeflHeBHO, Nepea KaXAblM AHeM NpUMeHeHUs o6opyaoBaHNS, Kak onucaHo B 4.4;

5) ecnu BEpOATHO NPUCYTCTBUE B aHANU3NPYEMON CPeae HECKONbKMUX ra3os, ra30aHanmM3aTopbl AOMKHbI
ObITb OTTPagyMpPOBaHbI MO NOBEPOYHON Fra30BOM CMECU TOro rasa, K KOTOPOMY OHWU HaUMEHEE YYBCTBUTENbHbI.

MpuMeyaHue— [JonyckaeTcsi UCMONbB3OBaTb 4SS rPadyVpPOBKMA MOBEPOYHYHO ra3oBy0 CMeCh, CofepXKaLlyro
roptoduii ras, OTMNYHLIA OT ONPeAEenseMoro KOMMOHeHTa, ecniu NpK rpagymMpoBKe MOXHO CLenaTb COOTBETCTBYHOLLYIO MO-
npaBKy, YYMTLIBAIOLLYIO pasHULY B YyBCTBUTENBHOCTYU ONPeAenseMoro U NoBEPOUHOTO KOMMOHeHTOB. OgHaKo, ecrnn of-
HUM U3 ompeAensieMblX ra3oB ABAETCS MeTaH, CNejyeT UCMonb30BaTb MOBEPOYHYIO ra3oByl CMeCh MeTaHa B BO3fyXe.

[na Toro 4ToObI rapaHTUPOBaTL COOTBETCTBUE B3PbIBO3ALLMLLEHHOMO 0BOPYA0BaHUS CepTUUKATY, Mio-
00N PEMOHT UM TexHUYeckoe obcnyxmBaHue, saTparmBaroLLMe cpeacTsa B3pbIBO3aLUMTLI, CrieayeT NpoBo-
AUTb B COOTBETCTBUM C KOMMNINEKTOM MHCTPYKLMIA U YepTexen, NonyyeHHbIX OT Bragensua ceptudukara. Xe-
natenbHO nepefasaTtbh razoaHanu3aTopbl ANA PeMOHTa Bnagenbly ceprtudmkara. Heobxoaumo cnenosatb
TpeboBaHusiM, BkNo4eHHbIM B [EC 60079-17 n B IEC 60079-19.
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MpuMeyaHune— BoMHOMUX cTpaHax opuguueckast OTBETCTBEHHOCTb 3@ COOTBETCTBME OTPEMOHTUPOBAHHOTO
o6opynoBaHUs TpeGoBaHUAM cepTUdUKaTa NEXUT Ha BriagerbLe (nornb3oBaTene) 3Toro 060pyAoBaHuUsI.

FazoaHanusatopbl, nognexalume rpagyupoBKe MNU TEXHUYECKOMY OOCNYXMBaHUIO, CNeayeT XpaHuTb
0TAENbLHO OT MPOLIEALUNX TEXHUYECKkoe 06CNyXKMBAHUE U TPAyMPOBKY U FOTOBbIX K MCMOSMb30BAHMIO.

3anacHble 4acTu Npu XpaHeHnn MOryT NPUMUTU B HETOAHOCTb BCIEACTBME HAPYLLUEHUA YCITIOBUN UAN UC-
TEeYeHUs CPOoKa XpaHEHUA U UX BCeraa cneayeT NpoBepsiTb Nepes UCNONbL30BAaHUEM, B YACTHOCTU, HE0OXoau-
MO € 0C000I OCTOPOXKHOCTbIO 06PALLATLCS C MOBEPXHOCTSIMU ONTUYECKUX AeTanei.

M3meHeHUs B TEXHONOrUYECKUX NpoLieccax, Npu KOTOPbIX MPOUCXOAAT KonebaHus KOHLEHTpaLumu ropio-
YUX BELLECTB U/MNN B NPOLIECCE NOSIBIIAIOTCS Pa3NUYHbIE rOPIOYMe BELLECTBA, MOTYT CTaTb NPUYUHOW BO3HUK-
HOBEHMSA ONacHbIX cuTyauuin. [10 NOABNEHUA TAKMX U3MEHEHUI HEOOXOAMMO NPOBECTU NPOBEPKY AONYCTUMO-
CTU UCMONb30BAHNA ra30aHANM3aToOPOB M UX rPaayUpPOBKY Npu HEOOX0AUMOCTH.

11.2 PernaMeHTHblIe NPOBEPKU

11.2.1 O6wme nonoxeHus
OnucbiBaeMble HWKE OCMOTPbI U MPOBEPKN CleayeT perynsapHo NPOBOAUTL AN NOAAEPXKaHUA Haaex-
HOW paboTkl rasoaHanuTM4eCcKoro 06opyaoBaHuA.

MpuMeyaHMUe— Ecrnu Tekylllee cocTosiHUe 0GOPYAOBaHUSI HEU3BECTHO, TO OHO JOMKHO GbITb YCTAHOBNEHO
A0 Hayana npoBefeHNs pernaMeHTHbIX paGoT.

11.2.2 CtayMoHapHble CUCTEMBI

a) perynsipHbli BHELUHWIA OCMOTP.

Heobxoaumo Npou3BoAUTb PETYNSAPHLIA OCMOTP NaHenu ynpaenexHust (HanpuMep, OAUH pas 3a CMEHY).
OTyYeThl, COCTaBMEHHLIE NP KX 0l NPOBEPKE, BKMOYas BCE OOHAPY>XEHHbIE NPOBneMbl, AOMKHbI ObITk NOA-
nucaHbl, AaTUPOBaHbl U NOALNTbLI. OBHAPY>XEHHbIE HEUCMPABHOCTM CNEAYET HEMEANEHHO YCTPaHUTb;

b) perynspHas nposepka paboTocnocoGHOCTH.

Heobxoaumo perynspHO NPOBEPATL NyNbLT YNPABMEHUS U MYNbT aBAPUIHHON CUrHANU3auuu, BKNOYas ux,
4yTOObI yOEauThCA, YTO OCBELLEHME, aBapuitHasa cUrHanusaums U COOTBETCTBYIOLLAA SNEKTPOHHAs annapartypa
paboTatoT fomkHbIM 06pasom. O6bem 9TUX NPOBEPOK CUMBHO 3aBUCUT OT TMMNA UCNONb3yemoro o6opyaoBa-
HUs. OBHAPY>KEHHBIE HEUCNPABHOCTY CrieayeT HeMEeANEHHO YCTPaHUTb;

C) nepuoaunyeckas rpagyupoBka CUCTEMBI.

3T paboThbl ABNAIOTCS XXU3HEHHO BaXKHbIMU AN o6ecneveHns HaJeXXHOCTU cucTembl. B MHOrokaHanb-
HbIX CUCTEMaxX He0BX0ANMO NPOBECTU FPadyMpPOBKY KaXaoro agaTuuka, NpOBEPUB NpU 3TOM nepeaady CurHa-
OB OT AATYMKOB k Briokam ynpasneHus. PedynstaTtbl npoBepKku HEOBX0AMMO AOKYMEHTUMPOBATb, YTODbI UMETH
[JOCTOBEPHbLIE AaHHbIE O KOHUrypaLuu CUCTEMBI, €€ 0COBEHHOCTAX, CPOKE CIy>XObl KOMIMOHEHTOB U T.4. 3TH
AeNCTBUA NOMOTYT NPefoTBPaTUTb BOSMOXHbIE NPOBnemMbl 40 MX pazpacTaHus.

[na TOYHOW NPOBEPKM HYMA TPACCOBbLIX ra30aHann3aTopoB Heo6XoAUMO YA0CTOBEPUTLCS B OTCYTCTBUM
roployero raza B cpeae Ha MpOTSXKEHUM BCEro OMTMYECKOro MyTu. [ns 3TOro, Kak NpaBuUIIo, UCMONb3YIOTCA
NepeHOCHbIE ra30aHanu3aTopbl C BbICOKOW YyBCTBUTENLHOCTbIO. NSl KOHTPONS U PerynupoBKU YyBCTBUTESb-
HOCTM Npo6a NOBEPOYHOIO ra3a B repMETUYHON sielike C MPo3payHbIMU OKHAMU MOMELLAETCS Ha JIMHMIO ONTH-
4YecKoro MyTu razoaHanu3aropa. [ns npoeepku paboToCnoCOOHOCTU razoaHanm3aTopa BO3MOXHO NPpUMEHe-
HWE npeaBapuUTeribHO OTKANMBPOBAHHOIO ONTUYECKOrO (OUNLTPA;

d) KOHTponb paboTocnocoBHOCTU CUCTEMBI.

Mpu npoBepke paboTOCNOCOBHOCTU CUCTEMbI AOIMKHO ObiTb NPOBEPEHO BbIMOMHEHUE BCEX (PYHKLIMIA CU-
CTeMbl, HA4YMHasA OT NPOBEPKM OTAEMNbHbIX ra30aHaNU3aTopOB U ToYeK 0TGopa NPobbl U 3aKaHUMBAs NPOBEPKON
BKIIOMYEHUA YCTPOiicTB, o6ecnevnsatomx 6es3onacHoCcTb. B xoae aTux NpoBepok AOMKHO ObITb NPOBEPEHO
BPEMSA YCTAHOBIEHWUA NOKasaHniti u Bpemsi cpabaTbiBaHUsi CUrHanNu3auumM Ans KaX[Aoro rasoaHanusaropa.
AHanoruyHble NPoBepkn AOMKHbI ObITb NPOBEAEHbI AN KaXaon To4ku otbopa npobbl, BKNOYas NpOBEPKY
BPEMEHU TPaHCNOPTUPOBaAHUA NPOOLI. MonyyYeHHbIe pe3ynbTraTbl 4OMKHBI CONOCTABNATLCA C TPEOOBAHUAMM,
YKa3aHHbIMU B TEXHUYECKON JOKYMEHTAaLIMN.

B cucrtemax ¢ MHOroToYe4HbIM NpoBo0TOOPOM M LIEHTPAnNM30BaHHbLIM OIOKOM AaTYMKOB HEOOX0AUMO
NPOBECTN rPaayMpoOBKY razoaHanuaaropa v NpoBEepPKy €ro uenen aBapumHON CUrHanu3sauumu.

[dononHnTenbHO HeOBX0AMMO NPOBEPUTL LIENOCTHOCTL CUCTEMbI 0TOOPa NPOObl U KAXKA0M NO OTAENbHO-
¢T1 Npo600TGOPHON NMHUK NyTEM NMoia4u NOBEPOYHON ra3oBoi cmecu (Npu aTMocdepHOM AaBneHuu!) Heno-
CPEeACTBEHHO Ha BXOZ KaXXA0M NUHUM, yOeaMBLUMCL NPU 3TOM, YTO NMOKa3aHus rasoaHanusaropa npakTu4ecku
He OTNNUYaIOTCA OT NOKA3aHMI NMPY NoAaYe TOW XKe CMECU HEMOCPEACTBEHHO HA BX0A razoaHanuaaropa.

Cambiin npocTon cnoco® noagarb ras npu AaBrneHMn, paBHOM atMOC(epHOMY, — UCNOSIb30BaTb TOHKKE
nnactukosble NPo60oTOOpPHbIE MeLwkn. a3 u3 G6annoHa nog AaBneHUeM HeobXoaMMO MoaaBaTb Yepes pe-
rynaTop pacxoaa, Npy 3TOM pacxoj HaaoO YCTaHOBUTHL Gonee BbICOKMM, YeM pacxof npobbl, u3bbITOK rasa
cBpacbiBath B aTMOCdeEpy.
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MpuMmeyvaHunsa

1 370 Haubonee BaxHan NPoBepka cMCTeMbl, koTopas AoskHa 6biTb NpoBefeHa nepes BBOAOM B SKCnyaTayuto
U cucTEMaTMHECcKn NoBTOPATLCA. MeToANKY NPOBEPKN MOXHO MOMYYUTh Y U3rOTOBUTENS;

2 KoHTporb paboTocnocobHOCTM cUCTEMBI C NPOBEPKOI BCEX (PYHKLMIA cucTeMbl, obecneunBaroLLmx 6e3onacHoCTb,
COOTBETCTBYET KOHTPOSIbHOW NpoBepke, 06a3aTenbHON Ana cucTeM YHKLMOHanNbLHOW 6e3onacHOCTM B COOTBETCTBUM
c IEC 61508.

€) CoCTaBneHne oT4eTa 0 TEXHMYECKOM 06CNYXMBAHUW.

B npunoxexnnn D MOXHO HanTu o6pasey TMNOBOrO OTYETA O TEXHUUYECKOM ODCMYXMBAHUU.

11.2.3 TepeHOCHbIE U NepeaBUXKHbIE ra30aHanNu3aTopb!

a) BHELUHUIA OCMOTP:

1) nNpoBepuTbL rasoaHanu3aTopbl Ha HanU4Yue HapyLieHu paboTocnocobHocTu: cboum B paboTte, HEUC-
NPaBHOCTb CUrHaNMU3aLUMKu, OTCYTCTBME HYNIEBbLIX MOKA3AHWIA HA YNCTOM BO3AYXE U T.4.;

2) ybeauTbCA, YTO rasonpoHuuaemas MembpaHa Aaryuka WM OrHENperpaguTenb HE 3arpsi3HeHbl,
Ha HUX HET Kakux-nubo MOKPLITUI, KOTOPbIE MOTYT CO3AaTb NPENATCTBUA ANS AOCTYNA rasa unu napa K JyB-
CTBUTENBbHOMY 3MEMEHTY AaTyuka. YBeauTeCs, YTO 3HaYeHue pacxona, co34aBaemoro yCTpoWcTsom otoopa
npo6bl, COOTBETCTBYET YCTAHOBNEHHOMY 3HAYEHMUIO;

3) B ycTpoiicTBe 0T6opa Npo6bl OCMOTPETbL ra30BbLIE MIMHUKU U UX COeAMHEHUS. TPYOKM U (DUTUHMM C Tpe-
LUMHAMK, BMATUHAMMU, THYTBIE U C APYTMMU NOBPEXAEHUSAMN CRIEAYET 3aMEHUTL Ha 3anacHble YacTu, PeKOMEH-
[OBaHHbIE U3rOTOBUTENEM;

b) npoBepka 4yBCTBUTENbHOCTH.

MpoBepKy YyBCTBUTENBHOCTM NMPOBOAAT, K&Kk MMHUMYM, NPy NpoBepke paboTocnocoBHOCTH UNK NpU rpa-
Ayvnposke. Kaxkgasa onepaumsa npegycMaTpuBaeT BbIMOMHEHUE CReayiowmx AeWCTBUIA:

1) y6GeauTbea, YTO NpY Nogadye HyneBoro rasza nokasaHus rasoaHanuaropa 6nu3ku K Hymnio; NPU OTCyT-
CTBUM HYNEBOTO rasa B Cry4ae NpoBEpKM razoaHanusaropa ¢ TepMokaTanuTUYECKuM AaTt4Mkom AONyCcKaeTcs
BPEMEHHO M30NUPOBAaTh YyBCTBUTENbHbLIA 3NEMEHT OT AOCTYyna aTMOC(EPHOro BO3AyXa;

2) nopartb NOBEPOYHYIO ra30Byl0 CMECH Ha razoaHanu3arop, cneays UHCTPYKUMAM, MPUBEAEHHBIM B py-
KOBOZCTBE MO 3KCMnyatauuu.

Mpoeepka paboTocnoCoBGHOCTM OTNMYAETCH OT rpagyMpoBKM T€M, YTO B NEPBOM Cly4yae AONyCTUMOE
OTKIMOHEHWE NoKasaHui Npu nogaye noBepovHO ra3oBoil CMeCcU onpeaenser cneyuanuct, NPOBOAALLMIA NPo-
BEPKY, MPU 9TOM YyBCTBUTESIbHOCTb HE PEryriMpyeTcs, XOTsl NOACTPOIKA HyMNeBbIX NOKAa3aHUA MOXET ObiTb
paspeLueHa. Takylo NpOBEPKY C YCNEXOM MOXET NMPOBECTU NONb30BaTeNb (Oneparop).

MpaaympoBKy criegyet BbINONHATb NEPUOANYECKU, B COOTBETCTBUM C COCTABINEHHBIM rpachmkom, a TaKke, ecrnm
OTKIMOHEHWE NOKa3aHwuii Npu Npoeepke paboTocrnocobHOCTH NpeBbILLAET AonycTMMoe. OTBETCTBEHHOCTD 3a BbIMNOST-
HEHWe rpagyupoBKU MOXET ObITb BO3NOXEHA HA NEPCOHAN, 3aHUMAIOLLMIACS TEXHUYECKUM OBCIY>XMBAHUEM.

C) COCTaBfEeHNe OT4YEeTa O TEXHUYECKOM ODCNY>KUBAHUM.

B npunoxexnnu D MOXHO HainTu oGpaseL; TMMOBOro OT4YETa O TEXHUUYECKOM 0OCNYXMBaHUU.

11.3 TexHuyeckoe o6cnyxuBaHue

11.3.1 OBLwume nonoxeHus

PaboTbl No TexHM4ECKOMY 0OCTNYXKMBAHUIO HE OIDKHbLI CTaBUTbL NOA Yrpo3y 6e30nacHOCTb B KOHTPONUPY-
MO 30He.

K paboram no TexHuyeckoMy obCny>xMBaHUIO ra3aoaHanM3aTtopoB AONyCcKAlTCA nuua, npoweawuwe ob-
YYEHME UCMOMb30BAHUIO MO HA3HAYEHMIO, TEXHUYECKOMY 0BGCNY>KMBAHUIO U PEMOHTY ra30aHanu3aTopos.

Ecnu y nonb3oBatens HeoCTaTto4HO 060pyAOBaHUSA MU KBanMpUUMPOBAHHOIO NepcoHana ans npo-
BeJIEHUs TEXHNYECKOro 06CNyXMBaAHUSA B COOTBETCTBUM C pEKOMEHAALMSIMU U3TrOTOBUTENS, HE0OX0AUMO 06-
paTUTLCA K U3FOTOBUTENIO UNU B KBaNUULIMPOBAHHYIO CEPBUCHYIO CRYXOY.

MonHble M NoApOOHbIE WHCTPYKUMM MO NMpoBepke paboToCcrnocoBHOCTU ra3oaHanu3aTtopoB WU 3ameHe
CMEHHbIX 31IEMEHTOB MOXHO MONyYUTh Y U3rotoButens. NepeyeHb 3anacHbIX YacTei NPUBOAATCA B PYKOBOA-
CTBE NO 3KCnIyaTauuu.

Mocne yctpaHeHus noGoi HEeUMCNPaABHOCTU (PEMOHTA WUIM 3aMeHbl 3anacHbIX YacTeM, BbINOMHEHHbIX
CTPOro B COOTBETCTBUM C UHCTPYKLMUSIMW U3TOTOBUTENS)) HEOGXOAMMO NPOBECTU KOPPEKTUPOBKY HYNA U YyB-
CTBUTENBLHOCTU NO MOBEPOYHbLIM ra3oBbIM CMECAM, Kak onmcaHo B 11.8.

11.3.2 CrayuoHapHoe o6opyaoBaHune

PeMOHT 1 TexHuueckoe obcnyxumBaHne CTaLuoHapHOro 060pyaoBaHus (BKIIOMas CUCTEMbI C BbIHOCHBIMU
AaryMKkamu, TPacCcoBble ra3oaHanM3artopbl, UX KOMOMHALMIO, a TakKe CUCTEMBbI 0TOOpa NpoObl) crneayet NpoBo-
AuTb NoA KOHTponeM. HeucnpaeHoe o6opyaoBaHue AOmKHO BbITb NEepesaHo Ans PEMOHTA B LIEX, PACMNONOXEHHbIi
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3a npeagenaMu B3pbiIBOONACHOMN 30HbI. ECNM OTCYTCTBYET TOMHO TaKOM e rasoaHanu3arop Ans 3aMeHbl oTnpas-
NEHHOTO B PEMOHT, TO B Ka4eCTBE BPEMEHHO 3aMeHbl MOXHO UCMONb30BaTh NEPEABIDKHON ra3oaHanu3arop.

11.3.3 lMepeHOCHbIE U NepeaBMKHBIE rasoaHanu3aTopsbl

OnA nepeHOCHbIX U NepeaBMKHbIX ra3oaHanu3aTopoB He0BX0AMMO NOMHUTb, YTO AN PEMOHTA U NPO-
BEPKM UCMPABHOCTW razoaHanM3aTopbl AOSHKHbI OblTb J4OCTaBNEHbI BO B3PbIBOGE30NACHYIO 30HY KOMMMEKTHO,
6e3 pa3bopku HA COCTaBHbIE YacTu.

11.3.4 PemoHT rasoaHanm3atopoB. O6Lime nonoxeHus

HeucnpasHble razoaHann3aTopbl Cneayer:

- BO3BpAaLLaTb U3rOTOBUTENIO;

- BO3BpaLLAaTb B aBTOPU30BAHHbIA CEPBUCHbIN LIEHTP N3TOTOBUTENS;

- PEMOHTUPOBAaTL B CMEeLManu3npoBaHHOM Liexe, 0060pyL0BaHHOM MOfib3oBaTenemM Ans TEXHUYECKOro
o6cnykMBaHus ra3oaHanMTU4eckoro o6opyaoBaHus;

- HaBcCeraa U3bsTb U3 SKCnnyaTauuu.

11.3.5 Mopagok AeiCTBWI NPK TEXHUYECKOM 06CnyXMBaHUK

11.3.5.1 OGwme nonoxeHus

Beuay pasHoobpasusi CyLUECTBYIOLLMX ra30aHanu3aTopoB HeLernecoobpasHo B HACTOALLEM CTaHgapTe
noapo6HO pacnuckIBaThb KaXkabli STan TEXHUYECKOTro 0BCNY>XMBAHWA, PEMOHTA U rpagyupoBku. [lanee npuseaeH
NULWb NepeYeHb OCHOBHbIX AEWCTBWIA, KOTOPbIE CNEAYET BbIMONHATL NPK NOBOM TEXHUYECKOM 0BCIY>XMBAHNM.

11.3.5.2 MNopspok AencTBui

Ecnu rasoaHanusaTtopbl nepeaaHbl B LeX A4S NPOBEAEHUS NIAHOBOTO TEXHUYECKOro 0BCMy>KMBaHUS,
MEPONPUATUS MO TEXHUYECKOMY OBCNY>XMBAHWUIO AOMKHbI OblTb NMPOBEAEHbI NOMHOCTBIO. Ecnu npuynHom
nepegavu razoaHanusaropa sBNsi€TCA HEUCMPABHOCTb, CreayeT 3adUKCUpoBaTh ONMCAHUE HEUCNPABHOCTY
U MPOBECTU TOJSIbKO T€ OMepaLun TEXHUYECKOro 06Cny>KMBaHUA, KOTOPbIE OTHOCATCA K 9TOW HEUCNPaBHOCTY.
Ho Bce rasoaHanu3aTopbl NOCne PEMOHTA AOMKHbI ObITb OTrPaAYyMPOBaHbI MO NOBEPOYHbIM ra30BbIM CMECSM
[0 nepegayun B 3KChnyataumio.

11.3.5.3 Ot4yeTHOCTb

Mepen nposeaeHMEM TEXHUYECKOrO 06CnyknBaHus HE0BX0ANMO 03HAKOMUTLCS C 3aNUCAMK O paHee nNpo-
BeAEHHbIX paboTtax. B npunoxeHun D MOXHO HaWTW obpaseL TMNOBOrO OTYETa O TEXHUYECKOM 0BCIYyXMBaHUN.

11.3.5.4 HeucnpasHoCTb

Mpu NOCTYNNEHUN HA TEXHUYECKOE OOCNy>XMBaHWE HEMCTPABHOTO rasoaHanu3aropa cHavyana Heobxo-
AWMO NPOBEPUTb, HE AABMAETCA N AedekT aneKkTponuTaHusa (HanpuMep, HenpaBuNbHas YCTAHOBKA Perynu-
PYeMOro Hanpsi>XeHWs UMM HEUCNPABHOCTL 3apsiAHOIO YCTPOWCTBA AN akKyMynsATOPHbIX 6aTapeii) OCHOBHOW
NPUYUHON HEUCNPABHOCTK, a 3aTeM NPoAOIKaTb paboThbl.

11.3.5.5 3ameHa (peMOHT)

[ocne npoBepPKU SNEKTPONUTAHUA CReayeT NPUCTYNUTb K MPOBEPKE YYBCTBUTENbHBLIX 3MIEMEHTOB Aar-
YMKOB, AATYMKOB pacxoja B yCTPOMNCTBe oT6opa Npobbl M YCTPONCTB CUrHANU3aLumm, onpeaernsisi NPUYUHbI He-
UCMPaBHOCTU U YCTPaHsAs UX. Heobxoanmo pykoBOACTBOBATLCS MHCTPYKLMSAMU U3TOTOBUTENS, YTOObI PELLIMTD,
3aMeHUTb N1 BECb Y3€I UMK OTPEMOHTUPOBATL €0, 3aMEHMB NMOBPEXAEHHYIO AeTanb. [MoBpexaeHHas ageTarnb
AomkHa ObITb 3aMEeHEeHa Ha UIEHTMYHYIO, COOTBETCTBYIOLLYIO TEXHUYECKUM TPEBOBAHUSIM M AOMYCKaM HA OpU-
TMHanbHYIO A€Tarb.

11.4 OaTtyukun

11.4.1 OBLue NONOXeHUA

Heobxoaumo perynsipHo NPOBOAWUTL 3aMEHY YYBCTBUTENMbHbIX 3MEMEHTOB JaTyuka, NpuaepKUBasiCbh
CPOKOB, YKa3aHHbIX M3rOTOBUTENEM rasoaHanu3aropa, C y4eToM BPEeMEHU, NpoLUefLIero oT nocneaHen 3a-
MEHbI, BPEMEHM UCNONbL30BaHWUA 060PYAOBaHMSA B NONEBLIX YCIIOBUSAX, 8 TAKKE OLEHKU YyBCTBUTENLHOCTH,
npoBeAEHHON NpU NocrneaHen rpagyupoBke NO NOBEPOYHON ra30BON CMecK. Takke xenaTenbHo, YTobbl pa-
60TOCNOCOGHOCTL AaTYMKOB NPOBEPSANM NOCne BO3AENCTBUA rOPIOYKNX ra3oB C BBICOKUMU KOHLIEHTpauusamu,
CUIbHbIX YAAPOB UMM MEXaHUYECKON BUBpaLuu.

11.4.2 OrHenperpaguTenu

Ecnu orHenperpagutens ABMAETCS YaCTbi0 KOHCTPYKLMM AaTUYMKa, TO CrneayeTt NpoBepsaTb HAAEXHOCTb
ero noacoeanHeHns1, MPU3Hakn Kopposuu, nbinuv unu enaru. Npu 04UCTKe Unu 3ameHe HeobxoanuMO PyKOBOA-
CTBOBATbLCA MHCTPYKUMAMYU U3TOTOBUTENS.

11.5 YcTpoiicTBa oTt60opa npodbl

OTOT NYHKT NPUMEHWUM TOMLKO K rasoaHanusatopam C NPUMHYLUTENbHLIM 0TGOPOM NPOGbI.
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11.5.1 O6Lme nonoxeHus

Heo6xogumo npoBepuTb YCTPOMCTBO OTOOpa MPoGbl HA HanMuMe yTeyek, OTCYTCTBUE MOCTOPOHHUX
nNpeamMeToB B TPYyOKax MMM CY)XEHWii NMONEPEYHOr0 CeYeHust; NpaBunbHyl0 paGoTy rpywm Ans BcacbiBaHWUSA
Unu anekTpu4eckoro nobyaurens pacxoaa. OUUCTKY, PEMOHT UK 3aMeHy CrielyeT NPOBOAUTL B COOTBETCTBUN
C UHCTPYKUMAMM n3rotoButens. NMpUUnHON YTEUKM MOXET OKa3aTbCs Auadparma Hacoca, MMeloLWwas TpeLmnHbI
UnNu Apyrne NOBpeXaEeHuUsl, Unu NOpPLLUHEBbLIE KOMNbLA B 3aBUCUMOCTU OT TMNa NPUMEHAEMOro Hacoca.

11.5.2 ®duUnbLTPbI, NOBYLUKK ANsi BOAbI U OTHENPerpaauTeny

Bce unbTpbl, NOBYLLKM U OrHenperpagutenu Heobxoammo oCcBOOOAWUTL OT COAEPKUMOrO, OYMCTUTL
UNKU 3aMEHNTb B COOTBETCTBUM C MHCTPYKLIUSIMU U3FrOTOBUTENS.

11.5.3 Mpo60o0TOOPHLIN 30HA

Heobxoanmo ocMoTpeTb NPOBOOTOOPHbLIN 30HA HA HAaNUUME OTIOXEHUN NOCTOPOHHUX BELLECTB U Npu-
HSITb Mepbl ANs1 NPeOTBPALLEHUs1 UX AarnbHEeULLero NOsIBNEHUs.

11.5.4 CoepuHeHus TpybonpoBoaoB

Bce coeauHeHus TpybonpoBOAOB AOIDKHbI ObiTb NMNOTHO 3aTSAHYThl B COOTBETCTBUU C MHCTPYKLIUAMU U3-
roTOBUTENS.

11.5.5 Oeumxywmecs aeranu

Bce knanaHbl ¥ ABWMXKYLLMECS AeTanu Hacoca Creayer CMasbiBaTb TOJNILKO B COOTBETCTBUN C UHCTPYKLM-
AMU N3rOTOBUTENS.

MpuMeyaHne — Kak npaBuno, CUIMKOHOBLIE CMa3Kn He MCMOMNb3YIOT ANsl STUX Ueneid; AonycTUMOCTb Npu-
MEHEHMS TeX UMW UHLIX CMa3oK Heo6XoAMMO NOATBEPAUTL Y N3FOTOBUTENSI.

11.5.6 ABTOMartuyeckue cuctemol 0T60pa NpoobI

Heobxoanmo yCTaHOBUTL 33JaHHOE 3HAYEHUE pacxoaa B aBTOMATUUYECKMX CUCTEMAaX, UCNONb3ysl PEKo-
MEHZO0BaHHOE KOHTPONbHO-U3MepuTensHoe 000pya0BaHUE.

11.5.7 CurHanbl 0 CHWXKEHUM pacxoaa

Heobxoaumo npoeeputb paboTy YCTPOWCTB, BbIAAIOLLMX CUTHAMN O CHWKEHUW PacxoAa HWe AonycTu-
MOFO 3Ha4YeHuUs.

11.6 OTCyYeTHbIe YCTPOUCTBA

11.6.1 O6wue nonoxxeHus

[ns o6opya0BaHUS C OTCHETHBIM YCTPOWCTBOM HEOOX0AUMO BbINOMHUTL CNEAYIOLLME AeCTBUA:

a) OCMOTPETb OTCYETHbIE YCTPOWUCTBA HA HanU4We pa3buTbiX UNKU TPECHYBLUUX CTEKONT;

b) ocmMOTpeTb aHanoroBble OTCHETHbLIE YCTPONCTBA HA Hanuune aedekTos (Hanpumep, UCKPUBIEHHbIE
cTpenku, GonTalLascs wkana u T.4.);

C) OCMOTpPETb LUM@POBbLIE OTCYETHLIE YCTPOWCTBA Ha Hanuuue aedekToB (Hanpumep, HeCBETALUMECSH
unu cnaboCBETALUMECA CErMEHTbI U T.4.);

d) nposecTu apyrue anekTpu4eckue n MexaHU4eCckne NPoBEPKN OTCHETHLIX YCTPOWCTB, KOTOPbLIE U3rOTO-
BUTEMNb CYUTAET HeobxoauMbIMK AN obecneveHns paboTocnocobHOCTM rasoaHanusaTopa.

11.6.2 [pyrue oTcUeTHble YCTPONCTBA

[pyrue oTCYETHbIE YCTPOWCTBA UNKU BLIXOAHBLIE CUrHaMbI (HaNpUMeEp, CUrHanbl aBapuinHOW CUrHanm3sa-
UumM) crneayeT NpoBEPSiTb B COOTBETCTBUM C MHCTPYKLIUAMU U3rOTOBUTENS.

11.7 ABapuiHaA CUrHanusauusa

PaboTty aBapuiiHOW curHanm3auum HeoOX0aMMO NPOBEPATb MyTEeM CMELLEHWUSI INEKTPUYECKOTO HyIst
o cpabarbiBaHusi curHanu3auuu (Mnu apyrum mMetoaoMm, pekoOMeHAOBaHHbIM u3rotoButenem). Pabory camo-
AWarHOCTUKM HEMCNPaBHOCTEN CreayeT NpoBepsATb NyTEeM OTCOEAUHEHUS COCTaBHbIX YacTen (Mnu Apyrux Aen-
CTBUIA, pEKOMEHI0BAHHbIX M3roTOBUTENEM) U HabnoaeHus, cpaboTaer unu HeT CUrHanNU3aLus HEMCNPaBHOCTY.

11.8 MpagympoBka B NabopaTOPHbIX YCNOBUAX U KOHTPONbHO-U3MepUTESibHbIe NPUGOPLI

11.8.1 ObopyaoBaHue U NpUCNocobneHns aAnsa rpagynpoBku

Bce noBepouHbie ra3oBbie CMECU W BCNOMOraTenbHoe o6opyaoBaHue AnA NPOBEAEHUS rpafiyupOBKU
AOMKHbI 06naaaTb COOTBETCTBYIOLLMMU XapakTepucTukamm ansa obecneveHns HaaeXXHbIX PE3ynbLTaToB rpaay-
npoBku. OCHOBHbIMM KOMMOHEHTaMKU HaGopa 06opyaoBaHMA ANS rPaayUPOBKN ABNAIOTCA:

a) noBepoyHasi ra3oBasi CMeCb B 6annoHe noa aaeneHuem. Kak npasuno, cogepxaHue onpeaensiemoro
KOMMNOHEHTa B MOBEPOYHON CMECU HaxoauTcsa B npeaenax ot 25 % ao 90 % sepxHero npeaena agvanasoHa
n3MepeHuin rasoaHanuaartopa. OTHoCUTENbHAas NOrPELUHOCTb aTTecTauum OCHOBHOTO KOMMOHEHTA B NOBEPOY-
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HOIi CMecH He AoSkHa NpeBbILaTh 5 %. BannoH MOXeT UMEeTb creunanbHyto 06paboTKy BHYTPEHHEN NOBepX-
HOCTW, eCnn NOBEepoYHas ra3oBasi CMECb UMEET MHOTOKOMMOHEHTHbIA COCTaB U NpeaHasHadYeHa Ansa OaHo-
BpeMeHHOVI rpagympoBkn 4aTt4MKoOB roptovunx U TOKCUYHbIX, XMMUYECKN aKTUBHbIX rasoBs,

b) B psige cnyyaeB Ans rasoaHanu3aTopoB, NpeAHasHa4eHHbIX AN onpejenieHns roproYux napos,
TpyaHo obecneunTsb CTabunbHOCTL MOBEPOYHBLIX CMECel B BannoHax noj AaBneHnemM unu B COCYAE C HU3KUM
AaBNeHUnemMm. B Taknx cny4vyaax u3rotoButenb AOIMKeH NpeaocTaBUTb AAHHbIE MO OTHOCUTENbHOW YyBCTBUTENb-
HOCTU, YTO NO3BONUT UCMONL30BaTL BOMnee AOCTYMHbIE ra30Bble CMECH AN NPOBEASHUS rpaayMpOBKMY;

C) ANsi yMEHbLUEHUS JaBMEHUA Ha BXOAE B razoaHanm3arop Ha 6annoH ¢ NOBEPOYHOW ra3o0Boli CMECHIO
HeoBXx0aMMO yCTaHaBMMBaTL PEAYKTOP, KOTOPbIW MOXET ObITb Kak C (OUKCUPOBAHHBIM, TaK U C PETYIIMPYEMBIM
[aBneHMeM Ha Bbixoge. Bo MHOrux criydyasix noBepOYHYHO ra3oByl0 CMEChb He creayeT nojaeaTh Ha raso-
aHanusaTop npu U3bbITOMHOM JaBneHnu, U TOrAa AOMOMHUTENBHO MOXET NOHaA00MTLCS PErynaTop pacxoaa
ANna TOro, 4TOObI YCTaHOBUTb 3Ha4YeHne pacxoga B COOTBETCTBMU C yKa3aHUAMU N3rOTOBUTENA,

d) ans razoaHanu3aTtopoB C NPUHYAWTENbHbIM OTOOPOM NPOGbl TPAAMLIMOHHLIM METOAOM, obecneun-
BawLLUUM nogady rasa npu aTMOC(bepHOM AaBNEHUKU, YTO COOTBETCTBYET YCNOBUAM 3KcNnyarauuu, ABndeTca
NpUMEHEHNEe NNAacTUKOBOrO NPoBOO0TOOPHOrO MELLKA, HANOMHEHHOFO NMOBEPOYHON ra3oBoi CMechlo. B kaue-
CTBE ansTepHaTMBbI MOXHO YCTAHOBUTL HA BLIXOAE perynaropa pacxos 6onbLunii, Yem oTOMpaeT yCTpomcTBo
otbopa npobbl, a n3nuLek NOBEPOYHON cMecu cOpackiBatb B atmocdepy. B HacTosilee Bpems 4OCTYMHbI
PerynsTopbl AaBMEHUA CO BCTPOEHHbIM PErynsaTopoM pacxoAa, YTo OrosapuBaeTcs npu 3akase.

B coBpemeHHOM 06GOpyAOBaHWM PEAYKTOP AABNEHUSt YacTO KOMOMHUPYETCA C PErynsatopoM pacxoaa,
KOTOPGLII MOXET obecneynTb Tpebyemblit pacxod NpoObl NP MUHUMANBHOM PA3PSHKEHUM HA BbIXOAE;

€) AnsA nojgaqv NnoBEPOYHON ra3oBon CMeCH Ha rasoaHanusarop ¢ Auddy3noHHbIM 0T6OPOM NPobLI U He-
KOTOPbl€ razoaHanu3aropbl ¢ NPUHYAUTENbHLIM OTOOPOM UCMONL3YIOT PEFYNATOPbI C (PUKCUPOBAHHBIM PACXO-
AOM U MEXaHW4YEeCKUM WHAMKaTOPOM pacxoja Wiu HacTpamBaemble perynsaropbl, 000pyAOBaHHbIE AATYUKOM
pacxoaa;

f) kak nmpaeuno, Ana nogayu NOBEPOYHON ra3oBOW CMECU Ha rasoaHanu3aropbl C NPUHYAUTENbHBLIM OT-
6opom npobbl TpebyeTcs TonbKko Tpybka. Ans razoaHanu3atopos ¢ audpdy3uoHHbIM 0TOOPOM HEOOXOAUMBI
cneunanbHble yCTPOWCTBA ANA NOAAaYN NOBEPOYHON ra3oBoi cMecu — agantepbl. OHK paspabarbiBaloTCcA U3-
rOTOBUTENEM rasoaHanu3aTopoB v Cnyxar Ans Toro, YToObl NOBEPOYHAA ra30Bas CMECh OKpYXXana aatumk(u)
W HE MO3BOMANA NPOHUKHYTH OKpyKaioLemy Bo3ayxy. Ho, 4to 6onee BaXkHO, KOHCTPYKUMA aganTtepa B CO-
YeTaHWM C ONPEAENEHHbIM PacxoA0M NMOBEPOYHON ra30BOW CMECU CO3[aeT YCMOBUS,, NPU KOTOPbIX CUrHan
JaTtynKka OKa3biBAaeTCA B TOYHOCTM TaKOW e, Kak U npu auddysmoHHom otbope npobbl U3 aHanuanpyemomn
cpeabl COOTBETCTBYIOLLENO COCTaBa;

g) rpagyvpoBKa TpacCOBbIX rasoaHanu3aTtopoB B MPOLIECCE JKCMIyaTauuu MOXET OCYLLEeCTBNSTbCA
C MOMOLLBK KOHTPONbHOW siuenkn. KOHTponbHas s4enka 3anonHAeTca NoBepoYyHOM ra3aoBoON CMECHIO, COCTOSA-
LUer 13 roproyero rasa u asorta. lNpom3seaeHne KOHLEHTPALMKU MOBEPOYHOIO ra3a Ha ATNUHY SYEHKU eCTb UH-
TerpanbHas KoOHUeHTpauus. Yaiue scero npoeepka paboTocnoCoOHOCTU PETYNSPHO OCYLLECTBIAETCS NMPU Mno-
MOLLW NpeaBapuTENBHO OTKanMOPOBAHHOTO ONTUYECKOrO hUnbTpa, NOCTABNSAEMOrO U3rotoButenem. B o6oux
cny4vasx cpefcTBo KanubpoBKM pacnonaraercs Mexay TPaHCMUTTEPOM U PECUBEPOM UINU MeXAy TpaHCUBE-
pOM U CBETOBO3BpPALLATENEM.

MpuMeyaHMUe— Beerga Heo6X04MMO NPUHUMATEL MePbl NPOTUB MOBPEXAEHUS NPeBapUTENLHO OTKanMEpo-
BaHHOro onTuyeckoro dunstpa. Jaxe HeGonblue LUapanuHbl, criefbl Mbly, oTrneyaTky nanbUes, Apyrie 3arpsisHsiolue
BeLLecTBa MOTyT NMPUBECTU K 3HAUUTENBHOMY WCKaXEHUIO NoKasaHuid. He crieayeT UCMonb3oBaTh NocrefoBaTeNbHOCTb
13 HECKONMBKUX OTKarMGPOBaHHbIX ONTUYECKUX (PUSTPOB;

h) o6opyaosaHue Ans rpagyuMpPoOBKU U COEAUHUTENbHBIE TPYOKU He A0MKHLI 34Co0pOUpPOBaTbL KOMMOHEH-
Thbl NOBEPOYHOI ra30BOW CMECH 1 AOIMKHBI ObITh YCTOWYMBLI K KOPPO3UK. [ns 9TOM Lienu MoryT notpeboBarbcs
cneyunaneHele MaTtepuarnsl, 0COGEHHO kOrga B COCTaB razoaHanu3aTopa BXOAAT AATYMKU TAKUX XUMMUYECKU
aKTUBHbIX BELLECTB, Kak CEpOBOAOPOZ UMK XIop;

i) HeKoTopble COBpPeMEHHbIE NMEPEHOCHbIE ra30aHanu3aTopbl CO BCTPOEHHbLIMU MUKPONpPOLECCOPaMM
M KaHanamu nepegadun gaHHbIX KOMNNEKTYKTCA cneynann3npoBaHHbIMU rpagynpoBOYHbIMU yCTpOVICTBaMVI,
TaKKe UMEIOLLMMM KaHarn nepefadn AaHHbIX, Yepes KOTOpbI Ha KOMMbLIOTEP NepefatoTcsl CoobLEHUst O pe-
syneratax rpagaynposku. OHKM Takke MOTYT BblAaBaTb MOKa3aHMsA, OCHOBAHHbIE HA AAHHbIX N0 OTHOCUTENBLHOWN
YyBCTBUTENBLHOCTU, Takum 06pasoM, 060pyaoBaHWe, rpagyupoBaHHOE MO METaHOBO3AYLUHOW cmecu, ByaeT
MoKa3sbiBaTk KOHLEHTPAaLMIO, Hanpumep, NeHTaHa;

j) B Opyrux cny4asix, 0COGEHHO 3TO KacaeTcs CTalMOHapHbIX ra3oaHanM3aTopoB, UCNOMb3YKT nopTa-
TUBHBbII NYNbT YNPaBNeHUs C KaHaNoMm nepeaaqn JaHHbIX, C MOMOLLbH KOTOPOro MOXHO MOAKIKOMUTBLCS K ra3o-
aHanusaTtopy 1M NPoOBeCT HeoOX0oaMMble HACTPOIKY;
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k) KOppeKkTMpoBKa 4YyBCTBUTENbLHOCTU B NOCAEAHUX ABYX CRyyasix MPOMCX0AUT NPOrPaMMHO, NOSTOMY
HeoBx0AMMO NPUMEHSATbL TOMbKO MOBEPOYHYIO ra30BYI0 CMECh, YKa3aHHYIO U3roTOBMTENIEM rasoaHanuaaropa,
rnoaasasi €e ¢ peKoMeHA0BaHHbIM pacxogom.

C y4yeToM BCero MHoroobpasvs BapMaHToB Npu BLIGOPE NOBEPOYHON ra3oBON CMecH U 06opPyAOBaHNUA,
HeoBxo4MMOro Ana rpagyupoBKM CTOMNb CHOXHbIX ra30aHanu3aTopoB, NEPBbIM, U BO3MOXHO €AUHCTBEHHLIM,
BapuaHToM ByaeT o6opyaoBaHue, peKOMEHAOBAHHOE U3FOTOBUTENEM ANIA KAXA0W KOHKPETHOW MoAenu raso-
aHanusaropa.

11.8.2 MNpoBeaeHue rpagympoBku B nabopaTopHbIX YCIOBUSAX

11.8.2.1 O6Gwme nonoxeHus

OGopynoBaHue Ansi rpagyupoBKK Crieayet BbiIOUpaTb B COOTBETCTBUU C PEKOMEHAALMAMMU, NPUBEAEH-
HbeiMK B 11.8.1 HacToAwero ctaHaapra.

11.8.2.2 a3oBble CMeCH

MpoBepKy NO ra3oBbIM CMECAM He0BX04MMO NPOBOAUTL B MPOBETPUBAEMOM NOMELLEHUMN, UCNONb30BaH-
Hbl€ ra3oBble CMecu copachiBaTh 3a Npeaenbl NOMELLEHUS.

11.8.2.3 Crabunusauus

lazoaHann3aTopbl 4OMKHbI ObITh BhIAEPKaHLI B NOMELLEHUM, Tae OyayT NPOBOAUTL PagyupOBKY, 10 J10-
CTUXKEHMA TEMNEPAaTYPHOro paBHOBECUS, MOCNe Yero Heo6xoaMmMo NOArOTOBUTL razoaHanu3aTopbl k pabore
B COOTBETCTBMM C PYKOBOZACTBOM MO 3KCMnyaTaLuu.

11.8.2.4 PerynupoBKa HyneBbIX NOKasaHui

PerynupoBKy HyneBbIX NMoKasaHuii 0ObIMHO NPOBOAAT HA YMCTOM BO3AYyXe MIU, KOrAa HEBO3MOXHO ra-
paHTMpOBaTbL €ro YUCTOTY, MPU Noaaye Hynesoro rasa (06bIMHO 9TO CyxOi BO34yx) u3 6annoHa noa AaBneHu-
em. Mpu aTom Ucnosb3ytoT 06opyaoBaHue, onucaHHoe B 11.8.1.

11.8.2.5 PerynupoBKa 4yBCTBUTENLHOCTU

Heobxoaumo nogatb NOBEPOYHYIO ra30BYD CMECb Ha rasoaHanu3aTop U 3adukcupoBaTb €ro nokasa-
HUA. |_|pl/| HGOGXO,IJ,VIMOCTVI YCTAHOBUTb 3HA4Y€HUA nokasaHum pPaBHbIMW NACMNOPTHOMY 3HAYEHUIO COAECPXKAHUA
uenesoro KOMNOHeEHTa B noaequHon rasosoun cmecu. B psge cnydaes 9Ta yCTAaHOBKA BbINONMHAETCA aBTOMA-
Tuyecku. MNMocne aToro cneyeT noaaTtb HYNEBOW ras u ydeanTbosi, YTO NOKAa3aHWUsA BEPHYNUCH K Hymo. Moxer
BO3HUKHYTb HEOOXOAMMOCTb NOBTOPUTL OMEpPaLMmM PErynMpOBKK HYNS U YyBCTBUTENBLHOCTU, €Cnu B 000pya10-
BaHWK 3TU PErYNMPOBKM BNUAIOT APYr Ha Apyra.

11.8.2.6 lMposepka aBapuinHON curHanuaauuu

Heobxoaumo ybeauThbea, UTO aBapuiitHas curHanusauus cpaboraer, korga cogepkaHue onpeaensemo-
ro KOMMNOHEHTa JOCTUrHET MOPOroBOro 3HayeHus. HeobxoammMo cregoBaTk peKOMEHAAUMAM W3roTOBUTENSA
npu BeIGOPE rasoBO CMECK ANS rPagyupOBKU ra30aHaNM3aTopoB, MMEIOLLIMX aBaPUIAHYIO CUTHANU3aLUmIo, Tak
Kak cogepxaHue onpeaensemMoro KOMnoHeHTa B MOBEPOYHON CMECU AOIDKHO NPEBbLILIATL YCTAHOBMEHHBII NO-
por cpabaTtbiBaHWA aBapuHON curHanusauum (M4Tobbl rapaHTMpoOBaTh ee cpabarbiBaHUe).

11.8.2.7 OT4YeT 0 TEXHMYECKOM 0BCNY>XMBAHUU

pagynpoBka sIBNSieTCs NOCNEAHEN onepauuen, BbIMONMHSAEMON nepep nepepaven rasoaHanusaropa
B 3KCnnyarauuio. PekomeHayeTcsi, YToObl aHHbIE O rPayMpPOBKE 3aHOCUITUCH B OTHET O TEXHMYECKOM 00CTy-
KUBaHUM razoaHanusaropa. OTYET O TEXHUYECKOM OOCTY>XKMBAHUM (UMK 3AMEHSIOLLMI €10 AOKYMEHT) A0IMKEH
ObITb AONOMHEH NMpU crieayioLleli Nepejaye rasoaHanusaropa Ansi NPOXoXAEHUA TEXHU4eCcKoro obcnyxuea-
HusA. B npunoxeHun D MOXHO HaNTH o6pasel TMNOBOrO OTYETa O TEXHUYECKOM OGCNY>XMBAHUW.
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MpunoxeHue A
(ob6a3arenbHoe)

MpUHUUNBI U3MEpPeHun

A.1 O6Lme nonoxeHus

OnucaHusi NPUHLMMOB [eiCTBUA Pa3nnYHbIX TUMNOB AaTYMKOB NPUBEAEHEI B HACTOSLLEM NMpUnoxeHun Gonee nog-
po6Ho, YeM B pasgene 5, U npeaHasHaueHbl AN UHKEHEPOB U UL, OTBETCTBEHHLIX 3a BLIGOP, pa3paboTKy U ycTaHOBKY
rasoaHanu3aTopoB, a TaKke ANs NL, NpoBoAALMX o6yveHne. B HacTosALWEeM NPUNOXEHUM onUcaHbl NpenMyLLiecTBa, TH-
NUYHbIE NPUMEHEHNA N OTPaHUYEHUs] AEBSITU YHUBEPCANbHLIX TUNOB rasoaHanu3aTtopoB. OrpaHUYeHNA NO NPUMEHEHUIo
BKIIOYaIOT BMUsSIHNE HeonpeaenseMblX KOMMOHEHTOB, a Takke BeLLeCTB, Bbi3bIBaIOLLWX MOTEPIO YYBCTBUTENTLHOCTH AaTum-

KOB (KaTanuTU4ecKknx S408).

Mo cBoeMy NMpUHUMNY AeldCTBUS TepMoKaTanuTuieckne AaTiuku (cM. A.2) n aHanmsaTopbl TeMnepaTypbl NNaMeHn (cm.
A.8) npeaHasHa4eHb! AN onpeAeneHUs roprodKUX rasos MyTeM UX CKUraHWUA U NOSTOMY HE MOTYT CIYXUTL AN ONpefeneHns Hero-
proMKX rasos u napo.. [pyrie AaTuuKu, ONMCaHHbIE B HACTOSILLEM MPUNOXEHUN, NpeAHasHaueHb! [iNs ONpefeneHns Kak ropioHux,
TaK U HETOPIOYKX Fra30B, WX NPUHLMN ASACTBUAA OCHOBaH Ha pasriMyHbIX OU3NHECKUX U XMMUHECKUX CBOWCTBAX STUX rasos.

Ona yao6cTBa YnTaTensa gaHHble Tabnuupl A.1 NOMHOCTBLIO COOTBETCTBYIOT laHHbLIM Tabnuubl 1 pasgena 5, usMeHe-

Hbl NULLB CCbINKKA Ha MNYHKTbI COrNacHO HacToAweMy NpUItoXXeHUHo.

Ta6nunya A1— O630p rasoaHanuTU4eckoro o6opyaoBaHus ¢ pasnnYHLIMU MPUHLMNAMN n3MepeHnii
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=S o s o= 38 c 2 5F E =N
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2 ® 5 g 5 2 : £ 5 =8
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MogpobHocTu A2 A3 A4 A5 AB A7 A8 A9 A10
B NyHKTe
Heobxo- na HeT HeT (HeT) (HeT) (HeT) aa HeT He
AUMOCTb npume-
npucyTcTBUSA HAeTcs
O, B razosow
npobe
TUnn4YHbIe <100% | 0—100 0—100 | <100% | <100% | <100% | <100% | <100 % He
AunanasoHsl HKIMP 06.0.% 06.4.% HKIP HKMP HKIMP HKIMP HKMP npume-
n3MepeHus HAeTcA
rOpHOYNX rasoB
TunuyHbIA He He 0—5% He He He He He He
AunanasoH npume- | npume- | HKMP-M | npume- | npume- | npume- npume- npume- npume-
n3mMepeHuit HAeTca | HsAeTcs HAeTcA | HAeTcs HAeTcA HsleTCA HseTCH HAeTcA
Ans Tpacco-
BbIX rasoaHa-
nusaTopos
TunuiHble He He 0—100 He 0—100 He He He 0—100
AnanasoHsl npume- | npume- | 06.4. % | npume- | 06.4.% | npume- npumMe- npumMe- 06.4.%
N3MepeHun HaeTca | HseTcs HAeTCA HseTcA HAETCH HAeTCA
Ans kucno-
poaa
Moptoqmne Bonb- | (cm.5.3) Ha (cMm. AsiKaHbl H,, (cM. 5.8) H,, loptoune
rasbl, He noa- e 5.5) co co: rasbl
Adaowmecs Morne- ’
N3MepeHUIo Kynbl CH,4
P> x5
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OkoHYyaHue mabnuupst A.1
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OTHocuTENb- B 3a- Cpea- | (Manoe) B 3a- Cpea- Marnoe Manoe Manoe ot
HOe Bpems BUCU- Hee BUCU- Hee mario-
cpabatbiBa- MOCTH MOCTH ro ao
HWA oT oT cpefHero
Belle- Belle-
cTBa cTBa
BrinsiHne HeT CO,, (da) 80O, SO,, CIHCs®, (dppeoHbl) | Beue- NO,
Heropso4mx hbpeoHbl NO NO, peoHb! CTBO NO,
rasos X P < X5
H,O
OTpaBr|e|-||/|e2 Si; HeT HeT Si; (HeT) (Si) HeT HeT HeT
(Hal%; Hal%
(HS); SO,
Pb
Heobxopau- HeT HeT HeT HeT HeT aa ha HeT (aa/Het)
MOCTb BHelLL-
HUX ra3oB
MpuMmeyvyaHunsa
1 KauecTBeHHoe CpaBHeHWe NMPUHLUNOB U3MepeHus. [laHHble 3Ha4YeHUA He yUUTLIBaloT BpeMs cpabaTbiBaHUs
rasoaHanusaTopoB ¢ NPUHYAMTENbHEIM Npo6ooT6opoMm.
Tabnuue npueefeHbl Haubonee TUNUYHLIE NPUMEpHI.
2 B Tabnuue np 6 pumep
XropupoBaHHLIe YrNeBOAOPOALI.
OpraHuyeckue ranoreHHble UM HeopraHU4Yeckne rarionfiHble CoegUHEHNS.
WM — noHmn3aLnoHHbIA NoTeHLMan BelljecTBa; X — aHeprusa YO-namnbl geTekTopa.
8 NaHHble B ckoBkax yCrnoBHLI. CM. COOTBETCTBYIOLLMIA NOAMYHKT.

A.2 TepMoKaTanuTUYeCKue AaTYnKm

A.2.1 O6wme nonoxeHusa

MpUHUMN feAcTBMA TepMoKaTanuTUYeCKUX AaTiMKoB OCHOBAH Ha OKUCNEHWM TOPIOMETO rasa Ha MOBEPXHOCTU KaTanu-
3aTopa, arneKTpu4eckn HarpeBaemoro Ao Temneparypbl 450 °C — 550 °C. Katanusatop, kak npaBuno, MMeeT opMy cnupanu
U3 KaTanuTU4eckoro Marepuana, Hanpumep, MratuHbl UK BLINOSNIHEH B BUAe GyCUHKM M3 MOPUCTON KepamuKK, NponUTaHHoOW
BELLECTBOM KaTtanusatopa W 3akperreHHO Ha HUTW Hakana. [ocneaHIon KOHCTPYKLUUIO YyBCTBUTENBLHOMO 3MEMEHTa YacTo
Has3blBatoT «nennucTop». B nocnegHue roabl «NenfMCTop» CTan OCHOBHON KOHCTPYKLUWUEN TepMOKaTanMTUHECKoro Aatymka.

OkucneHne NpUBOAUT K MOBLILLEHUIO TeMMepaTyphbl YyBCTBMTENBHOIO 3neMeHTa, NPUGNU3UTENbHO NPONOpLUUOHanb-
HOMY COfiepXaHuio ornpeAensaemMoro roptodero rasa. KoHCTpyKTMBHO flaTunK COCTOUT U3 ABYX YYBCTBUTENbHBIX 3NEMEHTOB,
YCTaHOBMEHHBIX GrM3KO Apyr OT Apyra, OAMH M3 aneMeHToB — pabouuit, a Apyroil — cpaBHUTENbHLIW. Pabounii n cpaBHU-
TenbHbIA YyBCTBUTENMbHBIE 3NIEMEHTHI ANEKTPUYECcKU NOAOOHbI, OfHAKO CPaBHUTENbHBIA YyBCTBUTENbHLIN SNEMEHT He U3-
MEHSAET CBOK TeMmrneparypy W, cnejoBaTentHo, CBOE 3MNEKTPUYEcKoe CONpPOTUBNEHNE NPU KOHTaKTe C ropiodnM rasom.
OBbIYHO YyBCTBUTENMbHbIE SNIEMEHThI BKIKOYALOT MO NOolyMOCTOBOM cxeMe. [py STOM BRUAHUE BHELLHUX BO3[E€ACTBYIOLLUX
dhaKkTopoB, Takux Kak fjaBneHune, TeMnepatypa u BnaxHOCTb OKpYXaloLen cpefibl, KOMNeHcUpyeTcs B npefenax pabo4mx
YCMOBWIA 3KCnyaTaumu gatyvka.

N3aMeHeHune conpoTuBneHuns pabodero YyBCTBUTENLHOMO 3neMeHTa NPUBOAUT K pasbanaHcMpoBKe MOCTOBOIA CXeMbI
BKITHOMEHUS AaTymKa.

ToT ¢paKT, YTO Ha NOBEPXHOCTU YYBCTBUTENBHOMO 3reMeHTa NPOUCXOANUT peakLms OKUCIIEHUs roplodero rasa, o3Ha-
YaeT, YTo Kak cama npoba, Tak M KMCopog PacXofyloTCsA B MpoLecce NpoBefeHns naMmepeHunit. CriegoBartenbHO, aHanuan-
pyemas npoba 1 KUCNopog AOMKHEI HENPEPLIBHO NOABOAUTLCS, @ MPOAYKTLI CropaHWs JOSMKHbl YAanaTecsa ¢ NOBEPXHOCTU
YyBCTBUTENBHOIO 3f1eMeHTa. OTO yCroBuWe BhINONMHAETCS b0 3a cyeT audodpysnn, MMbo NPUHYAUTENBHO NyTeM pa3meltie-
HWSA YYBCTBUTEMBLHOIO 31eMeHTa B NOTOKE aHanusnmpyemoro rasa.
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B kepamuueckux «nennucropax» anddyans roprounx rasoB U KUCNOpoAa, a Takke OTBOZ NPOAYKTOB CrOpPaHuUS C Mo-
BEPXHOCTU ONpefenseT CKOpoCTb NpoLecca NpU BLICOKUX KOHLIEHTPaLUSX rOpIoYMX ra3oB, YTO NMPUBOAUT K HaCbILLEHUIO
1 aHOManbHOMY NOBEAEHUIO AaTyKKa NPU KOHLEHTpaLusxX roptoyero rasa 6onswunx 100 % HKIP.

Mockonbky ANs paboTbl TepMOKaTanUMTUYECKUX JaTUMKOB TpebyeTcsl, Kak MUHUMYM, YTo6bl 06beMHast fons KUcro-
poaa B Bo3gyxe 6bina 10 % unu 6onblue, TO TepMOKaTanuTUYECKUe AaTYMKW MOTYT MCMONb30BaTLCA ANS onpefeneHus
roproMmMX rasoB Npu UX copepxaHun B Bosgyxe He 6onee 100 % HKIP.

Mo 3Toi NpU4nHe rasoaHanuTUyeckoe obopyoBaHue JOMKHO UCMONb30BaTh JaHHbIA TUN AaT4MKa TOSNBKO A1 KOH-
ueHTpauun menbwmnx 100 % HKIP B HopMarnbHol aTMocdepe.

TepMoKkaTanuTU4eckue AaTimkv NoABEPXKEHbI HEOBpaTMMOMy UM BpEMEHHOMY OTPaBIIEHMIO KaTanusaTopa HeKo-
TOpbLIMU BeLecTBaMU (HanpuMep, KatanMTMYECKUMN Afamun), B pesyrsrare Yero YyBCTBUTENBHOCTb AaTYMKOB BPEMEHHO
UNn HeoBpaTUMO CHUXaETCH, UTO MPUBOAMUT K CHKEHUIO CUrHana AaTdyMkoB B MpUCYTCTBUU rasa. HeobpaTtumoe oTpas-
JIeHWe KaTanuaaTopa TepMoKaTaliuTU4eCKoro garinka MoXeT ObiTb pe3ynsraToM Bo3feincTBUSA TakMX BELLECTB, Kak KpeM-
HWilopraHn4Yeckne CoegnHEHNsl, TETPasTUICBUHEL, cepHble U hocopopraHMyeckne coeiMHeHUs!, KoTopble Nnbo obpa-
3YI0T TBEPAbIV CNOW NPOAYKTOB CropaHM1si Ha KaTanuTU4ECKON NOBEPXHOCTM YYBCTBUTENLHOMO 3rIeMEHTa, NMM6G0 U3MeHsIoT
CTPYKTYpPY ¥ NNowaab NoBepxHOCTU. B page cnyyaes BpeMeHHOe OTpaBrieHWe MOXET BbI3biBATbCS, HAaNPUMep, HEKOTOPbI-
MW ranoreHcoaepxaLyumiu yrrneBof0pofamMi.

Tak HasbiBaeMble «CTOWKUE K OTpaBMeHUIo» AaTYMKN crnocobHEbI NepeHocUTb Boree BLICOKME [103bl KaTanuTU4ECKUX
A40B, YeM TpagWULMOHHbIE AaTuuKK, NPeXAe YeM B HUX HAYHETCA npoLecc HeoBpaTUMOro OTPaBNEHUS U CHUKEHUS YyB-
CTBUTENBLHOCTH.

TepMoKaTanuTUdeckue AaTynuk1, YyBCTBUTENbHBIA 3MEMEHT KOTOPbIX BbIMOSIHEH B BUAE KepamMU4ecKoill BycuHKK,
CNocoBHbl (PYHKLMOHWUPOBATL HENPEPLIBHO B TEYEHUE HECKONbKUX NET NpU OTCYTCTBUM CKONbKO-HMOYAb 3HAUNTENbLHOro
Konu4ecTBa KaTaMTUMECKUX SIA0B B BO3fyXe, HO OHU TEM HE MeHee MOCTENEHHO TePSIoT CBOKO YYBCTBUTENBLHOCTL BCNe-
CTBWE CTapEeHUs M BO3AEHCTBUA CNEefoBbIX KONUYECTB KaTanuTUieckux sfoB. B cBA3n ¢ 3TUM Heobxogumo npoBoaUTb
perynsapHyto NpoBepKy YyBCTBUTENbLHOCTHU, NEPUOJUYHOCTL KOTOPOMN onpepensieTcsi 0COBeHHOCTAMU KOHCTPYKLMM KOH-
KPETHbIX TUMOB AATYMKOB W YCITOBUSIMU UX IKCTNyaTaLuu.

Kak npaBumno, B Kopnyc garimka BMOHTUPOBaHO MeTarfIMyeckoe rasornpoHuLaeMoe YCTPOMCTBO — OrHenperpaguTerb,
obecneymBaroLWnii AOCTATOYHBIA rA3006MEH MeXay aHanu3upyemoii Cpefoil U MOBEPXHOCTLIO YYBCTBUTENBHOMO 3fIeMeHTa
¥ NpW 3TOM UCKNIOYaKoLLMiA BO3MOXHOCTb NepeAayn BOCNSIaMEHEHNS OT HAarpeEToro YyBCTBUTENLHOTO SfIeMEHTa B OKpYXato-
LLIO CPeay, ECMU COfepXKaHne roptoyero rasa B aHanmsupyemMoi cpege npesbicut HKIMP. OrHenperpagurens obecneunsaet
TaKkKe 3aLuTy YyBCTBUTENbLHLIX 3MIEMEHTOB OT MNbNK, MeEXaHUUYECKUX NMOBPEXAEHUIA U OT BO3[eWCTBUSA NMOTOKOB BO3AyXa.

TepmMokaTanuMTUHecKkuii JaT4uk MOXET ObiTb UCNONbL30BaH B ra3oaHanusaropax:

- AN dPY3NOHHBEIM 0TGOPOM Npobbl;

- C NPUHYLWUTENBHOW nogadei npobel, obecneMnBaeMoii py4HBEIM U ANEKTPUHECKUM HACOCOM.

A.2.2 O6nactb NpUMeHeHus

TepMmokaTanuTU4deckme JaTyduku NpefHasHaydeHbl ANS OonpeAeneHus BCeX CMeceill ropiuux ras’oB C BO3QYXOM
npu KoHUeHTpauusax MeHblunx 100 % HKIP. TepmokaTtanuTuydeckne Aatdiuku NPUHUWUNWANBHO YyBCTBUTENbHBLI KO BCEX
rOpIOYUM razam, HoO UMEIOT Pas3nUYHYIo YyBCTBUTENBHOCTb K Pa3fUYHLIM rasam.

Bpemsa ycTaHOBMEHWss MoKasaHWii U YyBCTBUTENBLHOCTb AATYMKOB 3aBUCAT OT CBOWCTB ONpefenseMoro rasa.
UeMm Gonblue MorekynspHas Macca U pa3Mep Momnekyn rasa, Tem 6onblie 6yaeT BpeMsA yCTAHOBNEHUA NOKa3aHWi W,
KaK npaBuno, MeHbLUe YyBCTBUTENbHOCTb.

A.2.3 OrpaHnyeHus nNo NnpMMeHeHuo

MpWHUMN AeicTBUS TepMOoKaTaMTUYeCKoro fgaTyvMka OCHOBaH Ha KaTaMTUYECKOM OKUCINEHWN B NPUCYTCTBUW A0-
CTaToOYHOro Konu4ecTBa Kucrnopoga. HefocTtaTok kucnopoza MoXeT 6biTb BblaBaH 60NbLIUM COfEpKaHNEM roploYero rasa,
3HayuTenbHo npesbiwarowiuM HKMP, unu sHauuTensHbIM COAEPXKaHUeM UHEepTHOro rasa. CnepoBaTensbHO, AaHHbIA TUN
ZaTdnKka MOXHO WUCMonb3oBaTk TONBKO AJ151 ONPeAeneHnsi CMeceli roplovux ra3oB U NApoB B BO3AyXe NPU UX cogepXKaHum
Zo 100 % HKMP.

NPEOOCTEPEXEHWE! Koraa conepxaHue roptovero rasa s sosayxe npesbiwaet HKMP, TepmokaranuTuye-
CKWI AaTyuK BBMAY HedoCTaTKa KUCropoaa MOXET BbiAaBaTh OWMGOUYHLIN CUTHaN, a NOKa3aHUA rasoaHanu3aro-
pa MoryT 6bITb MeHee 100 % HKIIP.

CnepoBaTernbHO, rasoaHannaaTopbl ¢ TepMoKaTanMTUYeCKUMIN AaTiMKamu, COoTBETCTBYoLWMe TpeboBaHUAM cTaH-
fdapta IEC 60079-29-1 f0mXKHbl UMeTb BnokMpytoLMitcss curHarn o Beixoae NokasaHWi 3a Npeaentl AnanasoHa U3MepeHui
(vHAMKauwto neperpyaku), Ytobbl nsbexarhb Bbigaqm oluMGo4HbIX NokasaHuii. OfgHaKo cTauuoHapHbIe AaT4NKK (Hanpumep,
4aT4YNKK, €QUHCTBEHHBLIM BbIXOAHLIM CUrHaNIOM KOTOPLIX ABMAETCA TOKOBLIN Bbixof 4—20 MA) u paHee paspaboTaHHble
razoaHanusaTopbl MOTYT He UMETb TaKoW DYHKLMN.

MpumeyvyaHune — B cnyyasx, ecny UCNonNb3ytoTCs AaTYMKN, €4WHCTBEHHBIM BLIXOAHBIM CUrHaNOM KOTOPbLIX SB-
NAETCA BbIXOLHOW CUrHam NOCTOAHHOrO Toka 4—20 MA, LeHTparbHbI 6noK KOHTPONSA U CUrHanu3aummn B COOTBETCTBUM C
IEC 60079-29-1 fonxeH BblgaBaTb BrIoKUpYHOLLMIA CUrHar O BEIXOAE MOKa3aHWi AaTiuka 3a Npeaentl guanasoHa UsMepeHuid.

BriMsiHMe CKOPOCTM BO3AYLUHOTO MOTOKa Ha TepMoKaTanuTUYeckuii AaTduuk ¢ Auddy3MoHHBIM OTEOpOM Npobhl
AOJDKHO YCTPaHATLCS KOHCTPYKLMENR AaTumnKka U MPUMEeHeHUEM rasonpoHNLAeMbIX 3NEMEHTOB, U3FOTOBNEHHLIX U3 CNEYeH-
HOrO METaNMMYecKoro NopoLLKa.

M3MeHeHWst faBneHWs, TeMNEPaTYpbl U BNaXHOCTU HE OKa3biBatoT CyLUECTBEHHOrO BUSHUSA Ha NOKa3aHUA TEPMO-
KaTanuTU4ecKoro Aat4nka B Npegenax pabouux ycrnosuit. OfHaKo YeM HUXe 3Ha4eHWe nopora curHanusauum, Tem 6onb-
Wwe GyaeT BNUSHUE U3MEHEHUI TeMnepaTyphl U Lpyrux hakTOPOB OKpyXatowei cpeabl.
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[ns npepoTBpalleHns NOXHOro cpabatbiBaHWA CUrHanNu3auun He peKOMEHAYETCA yCTaHaBnNuBaTb 3HavyeHue no-
pora curHanusauum Huxe 5 % HKIP ana metaHa, 10 % HKMP ansa nponana n 6ytaHa n 20 % HKMP ans napos 6eH3nHa
(eexcaHa) npu ycnoBuu, YTO B NOCNEHEM crlydyae NPUHATLHI COOTBETCTBYIOWMNE Mepbl NPEAOCTOPOXHOCTN NMPOTUB TOKCU-
Yeckoro JeNCTBUS MapoB.

Ecnu o6beMHasn Aons roptodnx rasoB B BO3fyxe NpeBbILIAET BEPXHUIA Npegen AnanasoHa nsMepeHuit, ocobeHHo
npu ANMTENbHOM BO3LEACTBMU Ha AaTYMK TakoW cpefbl, MOXeT NnoTpeboBaTbCA HECKOMBLKO YacoB ANA BOCCTAHOBMEHUS
XapaKkTepucTuK aatyduka unu MoryT Habniogarbcs HeobpaTuMble U3MEHEHUSA HYNEeBOro CUrHana u YyBCTBUTENbHOCTU.

Mo npu4MHam, NpUBEAEHHBIM BhILLE, TEPMOKaTANIMTUYECKUE faTYMKU HE NOAXOAAT ANA NPUMEHEHUA B YCNOBUSAX,
TpebytoLMx BbICOKOR YyBCTBUTENBHOCTU (HanpuMep, Ans AWana3oHoB U3IMepPeHUid 3HadnTensHo Huke 0—10 % HKIP),
MOCKOSbKY yBenu4eHue koaduLMeHTa YCUNeHus ToNbKO YCUNUT 3TN HeXenaTenbHble CBOWCTBA.

A.2.4 BnusiHue HeonpeaensieMblX KOMIOHEHTOB

TepmokaTanuTUYecKnii aTyuK, Kak npaBuno, He obecnevnBaeT M3bUpaTenbHOCTb, NOTOMY YTO BCE FOptoHUe rasbl
(B BO3gyxe) BbI3bIBaOT M3MeHeHUe ero curHana. CyllecTByeT 3Ha4UMTENbHLIA pasbpoc YyBCTBMTENbHOCTU AaT4YuKa K pas-
TNUYHBIM rasam, KoTopble He cBsA3aHbl NpsiMo co 3HadeHusamu HKIMP. PekomeHayeTca ucnonb3oBaTh AaHHbIE NO OTHOCU-
TENbHON YYBCTBMTENLHOCTH, NPEAOCTABIIEHHLIE N3rOTOBUTENEM.

Ecnn KoHTponvpyeMas cpefia CoAepXKUT ras unu rasbl, KoTopble pa3baBnsioT UNKU 3ameLLaloT KUCIOopoA B BO3gyXe
(Hanpumep, a3oT UNKU guoKeusg yrnepoga), To TepMoKaTanuMTUYEecKUid AaTYUK MOXET BblAaTb cnabbiii Unu gaxe Hyrnesoin
curHan. Moxoxune npobnemsl MOryT BOSHUKHYTb M3-3a MPUCYTCTBUSI NApOB BOALI, KOTOPLIE, CKOHAEHCUPOBaBLLUCH, MOTYT
3aKpbITb MOPLI OrHENperpaguTens, npeaoTBpaTUB NPOHUKHOBEHUE ra3oB K TepMoKaTanuTuieckoMy aartyuky. MNpucyTcreue
B Npobe MHepTHOro rasa (HanpuMep, aproHa Ui renust) Takke MoOXeT HapyLUWTb TEMSTOBOE paBHOBECUE AaTyuKa, YTO NpU-
BeJET K Bbljaye razoaHanm3aTtopom oLUMBOUHBLIX NoKa3aHWiA.

A.2.5 OtpaBneHue

TepMoKaTanuTM4eckme gaTuuky YyBCTBUTENbHEI K OTPaBIIEHMIO BELLECTBAMU — KaTalnUTUMECKUMU sijaMu, MHOTUe
13 KOTOPbLIX AOBOSBHO LUMPOKO MPUMEHSIIOTCSA, YTO TpebyeT perynspHbLIX NpoBepoK YyBCTBUTENBHOCTU U IPafyUupOBKY.

MoTepsa YyBCTBUTENBHOCTM MOXET ObITb HeOBpaTUMOI UM BPEMEHHOW B 3aBUCUMOCTM OT (PU3UHECKMX U XUMUYe-
CKUX CBOWCTB TaKoro BellecTBa.

Heobpatumas noteps YyBCTBUTENBHOCTU, U3BECTHAS KaK «OTpaBliEHWE KaTtanu3atopay, BO3HUKAET B pe3ynbraTe
BO3[€ACTBUS CrieayHoLLMX BELLECTB:

- KpeMHUAopraHu4eckmx coeuHEHUA (HanpUuMep, BOAOOTarKUBAIOLWMX BELLECTB, KNeeB U KOMNAayHA OB, OTAENbHbIX
Macer 1 XUpoB, HEKOTOPLIX JIEKapCTBEHHLIX NpenapaTos),

- TeTpasTUNCBMHUA (HanpuMep, coaepXallerocs B 3STUNUPOBaHHOM 6eH3nHe, 0COGEHHO B aBUALMOHHOM);

- CepHbIX COeAMHEHUIA (HanpuMep, ANOKCUAa cepbl, CepoBoaopoaa);

- ranoreHcogepXalux coejuHeHuIA (HanpuMep, psaa ranoreHcogepXaLyux yrnesoaopoaoB);

- thocchopopraHU4ecknx coeauHeHuid (Hanpumep, repbuunaoB, UHCEKTULMAOB U 3UpOB HOCHOPHON KUCNOTHI
B OFHEYMOPHbIX MMAPaBANYECKUX XXUAKOCTAX).

B psape cnyyaes ranoreHcofepxallue yrneBoaopofbl U CepHble COeAUHEHUS MOTYT Bbl3BaTb TOSNIbKO BPEMEHHOe
CHWKEHUE YYBCTBUTENBHOCTU.

Tak HasblBaeMble «CTONKME K OTPaBIieHMIO» AaTUYUKK, NpeXAe YeM Y HUX nponageT YyBCTBUTENBHOCTb, CNOCOOHLI
nepeHocuTb Gonee BbHICOKME A03bl TaKUX BELLECTB, YEM TpaAULMOHHbIE AaTUUKU. Ha STOM sTane KpoMe CHUXEHUs YyB-
CTBUTENBHOCTN MOTYT YXYALUMTLCA APYrme Mx XxapakTepucTuKM, HarnpuMep, yBeNMUYUTCH BpeMS YCTaHOBMEHUS NOoKa3aHWUi.

Te AaTYMKKM, KOTOPbIE HE ABNSIIOTCA «CTOWKUMM K OTPaBIEHMWIO», B psfie criydaeB MoryT ObiTh 3alyuLleHbl oT Gonb-
LUMHCTBA KaTanmUTUYeCcKUX SA0B NPUMEHEHNEM (pUINBTPOB C UCNONb30BAHUEM aKTMBUPOBAHHOIO YITIS UK APYrUX Hanon-
HuTenen. OgHako HeoBX0ANMO NMOMHUTB, YTO OUNETPLI CriefyeT UCNONb30BaThk C BONbLUOK OCTOPOXHOCTHIO, NOCKONBLKY,
HECMOTPSA Ha TO YTO OHW MOTYT MOCHYXWUTb NMPEBOCXOAHOW 3aLUUTON OT KaTalMTUYECKUX S 0B, Takue OUNLTPLI, B YacT-
HOCTU C UCNOMNb30BaHWEM aKTUBMPOBAHHOIO YITIS, NPMBOASAT K MOHWXKEHWIO YYBCTBUTENBHOCTU K yrneBogopoaaM n MoryT
Aaxe NpensaTcTBoBaTL 0GHaPYXKeHWIO BLICLLUMX YINeBoAopofoB. Takke OHW MOMYT NOCAYXWUTb NPUYUMHON 3HAYUTENBHOrO
yBENUYEHNS BpEMEHMN YCTaHOBMEHWS Nnoka3aHWi ANs ApPYruX BelecTs, KpOMe MeTaHa U Bogopoga, U Takum obpasom
OrpaHUYUTL NPUMEHEHUE ra3oaHan1M3aTopoB A5 onpeaerneHus 3TUX rasos. PUNLTPLI UMEKOT OrpaHUYEHHBIN CPOK CYXObl
1 TpebytoT 3aMeHbl. Takke Ha ux paboTocnocoBGHOCTE MOXET NOBMMUATL YPOBEHb BNAXHOCTU U3MEpPSEMON cpeabl.

Hpyroi TexHU4eckuin Npuem, UHorAa UCNonb3yeMblil ANA YMEHbLUEHUA BAUAHUA KaTanUTUYECKUX AA0B, — Npepbl-
BUCTLI peXxuM paboThl AaTHnka. DTOT NpUEM TakKe UCMONb3YIOT ANA YMEHbLUEHUS NOTPEONeHna aNeKTPOIHEprun OT ak-
KyMynsaTopHoii 6atapen. OaHako rasoaHanu3aTophbl, MICMONb3yoLWMWe AaTYUKU B TAKOM PeXUMe, MOTyT BblaBaTb NOXHbIE
noKasaHWs, HanpuMep, NpU BHE3anHOM BO3AEWCTBUM ra3OBO3AYLHON cMecH ¢ GonblMM cogepXaHUeMm roprvero rasa
BO BpeMs da3bl OTKIMIOYEHUA NUTaHWA AaTunka. Tpebyetca ocoboe BHUMaHWE NpU UCNOSb30BAHUM TaKUX rasoaHanusaTo-
poB B peXuMe TedeuckaTensa unu B Apyrx NogobHLIX cny4asx.

Pesynkrar oTpaBnsiollero Bo3AeiCTBUS 3aBUCUT, B NEPBYIO OMepefb OT CaMoro KaTaiuTU4ecKoro sifa, oT onpe-
AensemMoro rasa U OT KOHCTPYKTUBHBLIX ocobeHHocTel AaTtunka. Cneayet o6paTTLCA K pyKOBOACTBY MO 3KCrnyaTaLum
rasoaHanusaropa, YTobbl BLIICHUTb, KakUe BELLECTBa MOMYT OTPaBUTb KaTtanu3aTop U Kak 3alUTUTb JaTuuK.

A.3 TepMOKOHAYKTOMETPUYECKUE AaTYMKN

A.3.1 Oowwme nonoxeHus

MpuHUMN AeidcTBUA TEPMOKOHAYKTOMETPUYECKUX AaTHUKOB OCHOBAH Ha WM3MEHEHWU TemnepaTypbl anekTpuye-
CKW HarpeBaeMoro pesuCTUBHOIO YyBCTBUTENLHOIMO 3neMeHTa (KOTOpblii MOXET GbiTb MPOBOMOYHBIM, TOHKOMIIEHOYHBIM
unu B BuAe BYCUHKM), MOMELEHHOr0 B KOHTPONUPYEMYIO Cpedy, MO CPaBHEHUIO C TeMMepaTypoil Takoro Xe aneMeHTa,
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NMOMELLEHHOTO B KaMepy C ra3oM CPpaBHEHWS, BbI3BaHHBIM PasnnyneM TEMNONPOBOAHOCTEH ONpeAensieMoro KOMMOHeHTa
W rasa cpaBHeHUs. UyBCTBUTENbHLIE 3IEMEHTLI MOMELLalT B MOTOK ra3oBOi Npobbl ¢ MOCTOAHHBLIM PacxofoM Unu B And-
hby3NOHHYIO Kamepy.

TemnepaTypa YyBCTBUTENbHLIX 3IEMEHTOB TaKoro JaTyuka 3Ha4UTeNbHO HiKe, YeM TepMoxumndeckoro. Kak cnea-
CTBME, TEPMOKOHAYKTOMETPUYECKUIA AaTHUMK MOXET CIYXWUTb OYEHb AOMroe BpeMs Npu OTCYTCTBUM KOPPO3UU UMK 3arpss-
HEHWS YyBCTBUTENBHLIX 3/1IEMEHTOB.

[aTynk He N3MeHsieT XMMUYeckoro coctaea Npobkl, Ans paboTsl emy He TpebyeTes kucnopoa. CnefoBaTtensHo, U3-
MEpPEHNA MOXHO NPOBOAWTL faxe MpW OTCYTCTBUM pacxopa npoobki.

TemnepaTypa sneMeHTa, 04HO3HaYHO CBA3aHHas C ero afeKTpUYECKUM CONpoTUBIIEHUEM, ONpeaenaeTcs noTepen
Tenna u 3aBUCWT OT MONEKYNAPHOA Macchl U ApYrux M3nNYecKnX CBOMCTB OKpy>KatoLero anemMeHT rasda. Korga nameHs-
€TCA COCTaB rasa, Temneparypa 3NeKTpU4eckn HarpeBaeMoro peaucTopa — YyBCTBUTEMBLHOMO 3nNeMeHTa U3MeHsaeTcs.
CoOTBETCTBYIOLLEE U3MEHEHWE AMEKTPUYECKOTO COMPOTUBIEHUS OMPESeNstoT TEM Xe CrocoboM, YTO U B ClyYae TepMoKa-
TanuTu4ecknx fatunkoB (cM. A.2). Kak npaBumo, B KOHCTPYKLUUM AaTyuka NpeaycMaTpuBatoT KOMNEHCALMOHHBIA SNeMEHT,
KOTOPpbI NOMeLLaloT B CpaBHUTENbHLIV ra30BbIA NOTOK UMW B repMeTUYeCKU 3anasiHHbIi 06beM, 3anofHEHHbIA Fa3oM cpaB-
HeHus. MNpUMeHeHWe KOMMNEHCALMOHHOro 3feMeHTa yCTpaHseT BNusHue konebaHuii TemnepaTypbl OKpyXatolel cpeabl
Ha MokasaHusi jaTymka.

TepMOKOHAYKTOMETPUYECKUE [aTYhKW NPUMEHSIOT AN ONpefeneHns Takux rasos, TEMnonpoBOAHOCTb KOTOPbIX
B XeflaeéMOM AunanasoHe U3MepeHUi 3Ha4YUTENbHO OTNNYaeTCA OT TernnonpoBOAHOCTU CpaBHUTENBHON cpeabl (06LIMHO
Bosgyxa). OfHako onybnukoBaHHble Tabnuubl TeNNONPOBOAHOCTA MOTYT NPUBECTU K OLUMOOYHBIM BbIBOfAM, NOCKOSBKY
Ha YyBCTBUTENbLHOCTb AaTyMKa TakKe BIMAIT UHble haKTopkl, HanpUuMep, KOHBEKLIMA UKW MacconepeHoc.

CkasaHHOe orpaHu4mMBaeT NPUMEHEHWE TEPMOKOHAYKTOMETPUYECKOrO METOAA onpeaerneHneM obbeMHOM [oMnu ro-
ptodmx raso., 06bMHO NpeBbiwatowen HKIMP. MazoaHanusaTtopbl ¢ TEpPMOKOHYKTOMETPUYECKUMU AaTiUKaMK He criefyeT
Mcnonb3oBaTh AN5 ONpeAerieHNa roptornx rasoB B guanasoHe namepenuii go 100 % HKIP, 3a ucknoveHneM Bogopoaa,
K KOTOPOMY 3TU JaTuuKn 0COBEHHO YYBCTBUTENbHbI.

CnepoBaTenbHO, YyBCTBUTENBHOCTD K ra3oBoi cMecu ByaeT HeonpefeneHHon A0 TexX Nnop, Noka HeU3BEeCTeH KOM-
MOHEHTHbIA COCTaB aHanM3upyemMoii CMecH, BKNKOMas rasbl, KOTopble HET HeobxogMMocTu onpefensTb. B xygwem cnyvae
CMeCb ra3oB C BbICOKOI W HW3KOW TeNNonpoBogHOCTLIO, 06pa3oBaBLUasics, HanpuMep, B pesynsrate U3MeHeHUs cocTasa
ra3oBoW cpefbl, MOXET CHU3WUTL [0 HYNA CUrHan oT onpeAensaeMoro KOMMNoHeHTa.

A.3.2 O6nacTb NpMMeHeHuUnA

[na npuMeHeHsa TepMOKOHAYKTOMETPUYECKUX AaTYMKOB He TpebyeTca Hanuuune kucrnopoga, u oHu o6ecnevunsatot
n3MepeHne o6bLEMHOIN JoNM rasoBoro KOMNoHeHTa BNNoTb 40 100 06beMHLIX goneit %.

[a3oaHanmaaTop MOXeT ObITb OTrpagyupoBaH Ha ntoboit BbIGpaHHbI AuanaszoH o6beMHOW fonu onpeaensemMoro
KOMMNoHeHTa, Bkitodasa 100 o6beMHbIX gonei %, B cpeae U3BECTHOrO KOMNOHEHTHOIO cocTaBa.

OTW AaT4MKN NpUrogHel Ans o6HapyXeHWs 04MHOYHOrO KOMMNOHEHTa — rasa, MMELOLLEro BLICOKYHO UMN HU3KYIO Te-
NMonpoBOAHOCTL MO CPaBHEHUIO C TEMNONPOBOAHOCTHIO BO3/lyXa, KOTOPbLIA CIY>XUT CpaBHUTENLHOW cpefioil. XapakTepHa
BbICOKas YyBCTBUTENbHOCTb T@PMOKOHAYKTOMETPUYECKUX AATYMKOB K MPUCYTCTBMIO B BO3ZlyXe TaKMX rasoB, Kak BOfOpOA,
renuii 1 HeoH, TENMONPOBOAHOCTL KOTOPLIX BEMUKA; YYBCTBUTENBHOCTL K METaHY TakkKe 0CTaTOMHO BLICOKA.

YyBCTBUTENBHOCTE METOAA OrpaHuyeHa, Ha NpaKTuKe BepXHUiA Npefen auanasoHa usmepeHuit obbiuHo Bhile 100 %
HKIMP, kpome cry4aes, Korga TENSONPOBOAHOCTb rasda JOCTaTOMHO CUMBHO OTIIMYAETCS OT TeMSONPOBOAHOCTU BO3Ayxa.

OcobbIM criy4aeM MpUMEHEHUS TEPMOKOHAYKTOMETPUYECKUX AATYMKOB SABMAETCA NPOAYBKA «UHEPTHLIMY» ra3oMm
pe3epByapoB CO CKMXEHHbIM HedTAHbIM rasoM. B KkauecTBe «MHEpTHOro» rasa B 3TOM cryyae Ucronb3ayeTcs cmecb Ny
n CO,. Mcnonbaysa cBOWCTBO TEMMNONPOBOAHOCTM B KOMOMHALMN C KOHBEKLIMEA, MOXHO U3rOTOBUTL [ aTYMKU, KOTOPbIE He-
YYBCTBUTENbHBI K UAMEHEHUSIM cofepKaHnsA (hOHOBLIX ra3oB (HanpuMMmep, Bo3ayxa, BOAOpoAa U CMEeCH AUOKCuaa yrnepo-
fal/asorta). B To Xe BpeMA OHW pearnpytoT ¢ 4OCTATOMHON YyBCTBUTENBHOCTLIO HA HE3HAYUTENBbHOE COAepXaHUe NEerknx
npeaensHbIX YyrneBogopoAoB OT MeTaHa [0 MeHTaHa, HECMOTPSA Ha TO YTO faHHble MO TEMMOoNpPOBOAHOCTU YKa3blBaloT,
YTO 3TO HEBO3MOXHO.

A.3.3 OrpaHUyYeHHns No NpUMMeHeHuto

TepMOKOHAYKTOMETPUYECKUN A METOA MPUMEHUM B Criyyasx, Korga U3MEHEHUS BLIXOLHOrO CUrHana garduka ot ua-
MEHEHUA KOHLEHTpaLmn (hOHOBOrO rasa HesHa4uTeNbHbI N0 CPAaBHEHWIO C CUrHANoM OT onpejensaeMoro KOMNOHEHTa (ra3a
WK cMecU rasoB) B BbIGpaHHOM JuanasoHe U3MepeHMuid.

TepMOKOHAYKTOMETPUYECKNE faTuYMKN HensbupaTenbHbl K oTAeNbHbLIM radam. OHU pearupyroT Ha Bce rasbl (ropto-
Yue 1 Heroproume).

TennonpoBoAHOCTL FOPHOYMX ra3oB CUMbHO pasnuyaetcs. Bonee nerkue rasel (Hanpumep, METaH U BOAOPOA) Xapak-
Tepuaytotes 6orbLUel TENNoNpoBOAHOCTLIO, YEM BO3AYX, B TO BpeMs Kak bornee Tsxenele rasbl (Hanpumep, HenpeaernbsHble
YITIEBOAOPOALI) UMEIOT MEHbLLYIO TEMONPOoBOAHOCTL. CreaoBaTenbHO, HAYETO Henb3si ckasaTb O CUrHane AaTyvKa B raso-
BOW CMeCK [0 TeX Mop, NoKa He U3BEeCTeH KOMMOHEHTHLIA COCTaB 3TOW cMecu. B XyaLuem cryvae CMecy rasoB C BbICOKOM
¥ HU3KOW TENNONPOBOAHOCTLI0 MOTYT B3AaWUMHO KOMMEHCUPOBaTb TEMSIONPOBOAHOCTE U YMEHBLUUTE CUFHanM AaTyiKa 40 Hyns.

OwwnBoYHbIe NoKasaHUst MOryT OTMeYaTbCs TakkKe B CNEAYIOLUMX CrydasX:

a) Mcnornb3yeTcs TEPMOKOHAYKTOMETPUYECKNIA AaTUMK, YyBCTBUTENBHbLIA K CKOPOCTU NOTOKA NPoGkl, @ MOTOK rasoBoi
npobbl HecTabuneH UNK He BLIMOSTHAIOTCS YCIOoBUS Nofayn Npobkl, ykasaHHbIE B PYKOBOACTBE MO SKCMnyaTaLuu;

b) umetoT MecTo KonebaHWa TeMnepaTypbl OKpYXatoLero Bo3fyxa, KOTopble He KOMMEHCUPYIOTCS COOTBETCTBYH-
LLMM YCTPOWCTBOM Ha fJaTuuKe;

C) HenpasUrbHOE NPOCTPaHCTBEHHOE NOMOXEHWe razoaHanu3aTopa, 0CO6eHHO ecnu NpUHUMN AEACTBUSA faTynka
OCHOBaH Ha OfJHOBPEMEHHOM MCMOMb30BaHWM CBOWUCTB TENMOMNPOBOAHOCTU U KOHBEKLUMU (AaTYNKK C NOBLILUEHHOW KOHBEK-
TUBHOW coCTaBnALLEeN Tennonepeaqn).
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A.3.4 BnuaHue HeonpeaensieMblX KOMNOHEHTOB

MorpelHoCcTb OT BAMAHUA HeornpeaenseMblX KOMMNOHEHTOB BO3HUKaET, ecnu obopyfoBaHue NogBepraeTcs BO3geit-
CTBUIO ra3oB, Ha KOTOpble OHO He OTrPaAyMpoBaHo, UMK ero MbITalTCA UCNONL30BaTh ANS U3MEPEHUs Takux raszos. He-
orpegensemsle KOMNOHEHTBI, Takue Kak roptodne n Heroprodne rasbl, ¢ TENMONpoBOAHOCTLIO, OTITMYHOW OT TEMNONPOBO-
OHOCTU OKpyXatoLLiet cpefibl, MOryT BIUATL Ha TennonpoBogHOCTb ra3oBO cMecH B NII0BOM HanpaBneHun Tak, YTo cUrHan
OT faT4mKka MOXeT OblTb YMEHbLUEH 4O HyNS.

B GonblunHCTBE criydaeB cUnbHbIM BNMSHUEM oBrafatoT napbl BoAbl, TeM Gonee YTo UX cofepxaHue B BO3ayxe
CUMBHO Konebnetcsi, 0cobeHHO B KapKom KnumMarte. Mpn n3MepeHun HeBGonbLIOro CoAep)aHnsa onpeaernsieMoro Komno-
HeHTa, AN5 TOro YTo6bl UCKIIOYNUTL BIIMAHNE U3MEHEHWSA BNaXHOCTU, MOXET noTpeGoBaThCs ocyLueHne Npobki.

A.3.5 OTpaBneHue

OTpaenstolme BO3geACTBUS Ha JaT4UMK HEU3BECTHBI.

A.4 lHcbpakpacHble gaTumku

A4.1 O6wme nonoxeHus

MpyHUMN [eAcTBUA ONTUHECKMX UHIPaKpacHbIX AaTYMKOB OCHOBaH Ha NOFNOLEHU MoneKynamm onpesensemoro
rasa aHeprum cBETOBOro NnoToka B yNsrpaduoneToBoi, BUAMMOA Unu nHdpakpacHoi obnactu cnekrpa. CyujecTByioljue
rasoaHanuaatopbl NpenMyLLecTBeHHO paboTaloT B UHdpakpacHon (UK) obnactu cnekTpa.

MHorune rasbl nornoLjatT WHdpPaKpacHyo sHepru. UcknioveHneM SBRSIOTCA OfHOATOMHbIe (HanpuMmep, renuid,
HEOH 1 aproH) U CUMMETPUYHbIE ABYXaTOMHbIE Fa3bl (Hanpumep, BoAopoa U a3oT). Kucnopog otnmyaetcs cnabbiM normo-
WweHnem UK-nanyveHns Ha AnnHe BOMHb!, 06bIMHO He UCNONb3yeMoi AN onpeAeneHna Apyrux ra3os.

Bce apyrve rasel, ogHu B 6onblueit, Apyrne B MEeHbLUER cTeneHun, NOrNoLWaloT UHg paKpacHyo 3HEPrUIo B AUana3oHe
OMWH BOSTH, XapaKTepHOM ANs TUNa XUMUYECKUX CBA3eW WX Monekynsl. BelbopoM cooTBeTCTBYyIOLLEro AuanasoHa ANMH
BOIMH A5 OMPefeneHnst TOro UAn UHOro BellecTsa obecnednsaeTca U3BUpaTenbHOCTL €ro onpeaeneHus.

[aHHbIA METOS M3MEPEHNA HAXOAUT LUMPOKOe NPUMEeHeHUe AN onpeaeneHus 6oNbLIKHCTBA ra3os B BO3ayxe, Mo-
TOMY YTO TPW OCHOBHBIX KOMMOHEHTa CyXOro BO3AyXa — a30T, KUCNOPOA U aproH — He OKa3biBatoT CKONMbKO-HUOyAb 3aMeT-
HOro BMUSIHUS Ha HyMeBble NOKa3aHNA N YyBCTBUTENBHOCTL UH(PAKPaCHOro AaTynka B AnanasoHe 06blYHO UCNONb3yeMbIX
ANWH BonH MK-u3ny4yeHus.

Hanuuune B MK-cnekTpe nornoleHns kakoro-nu6o BewecTsa onpeaeneHHbIX XapakTepucTUHecKuX NoNoc NornoLLe-
HUs YKa3blBaeT Ha NPUCYTCTBUE B €70 MOMeKynax COOTBETCTBYIOLMX rpynn aToMoB. Kak cnefjcteune, Bce BELECTBa O4HOI0
FOMOSIOTMYECKOro psiia UMEKT NOXOXMWIA CNeKTp nornoweHns. Hanpumep, ncnonb3oBaHWe XapaKTepUCTUYMECKUX NOMoC
nornoLeHns B MIK-cnekTpe yrnesoaopoaoBs UNn Apyrx opraHN4eckux BeLwecTs 0co6eHHO None3Ho Npu o6HapyXeHuu ro-
PpIoYMX ra3oB, NMOCKOMbKY 060pyaoBaHNe, HACTPOEHHOE Ha 3TOT XapaKTepucTUYeckuil AnanasoH, cnocobHo obHapyxmBaTb
BCE 3TN COEAMHEHUS, HO C Pa3nNUYHOW YyBCTBUTENBHOCTHIO.

OpnHako cyllecTByeT MHOIO criyyaeB, Korga HabniofaeTcs YacTUYHOE HanoXeHNe XapaKTepucTUYeCcKMX Mosoc no-
rMOLLEHUs FOPHOYMX ra3oB U HErOpHHYMX BELLECTB UMK ApYruX BeLLECTB, onpeAerneHne KoTopbix He Tpebyercs, Yalle Bcero
3TO Napkl BoAbl U fuokeug ymepopa. Ecnu B K-aatiumke HEBO3MOXHO YCTPaHUTL HanoXeHUe nofoc nornoLeHus onpe-
LenseMoro n HeonpegenseMbiX KOMMOHEHTOB, To ByAeT HabnoaaTbCA BNUSHUE HeonpeAensieMbiX KOMMOHEHTOB Ha Mo-
KasaHus MIK-gatynka.

WHppakpacHele faTunku He uckaxatoT Npoby, n UM He TpebyeTcsa Ana paboTel NpUcyTCcTBUE KMCcnopoaa. BeixogHoi
curnan MK-gatymnkos B HanbonblLuel CTeneHn He 3aBUCUT OT CKOPOCTM MoToka Npobbl. Y Takux AaTYMKOB NPOAOIKUTENb-
HbIA CPOK CryXBbl NpK OTCYTCTBUM KOPPO3NK, 3arpsi3HEHNST UM MEXAHMYECKOIO NOBPEXEHNS.

BeneacTteue Gonbluoro pasHoobpasns KOHCTPYKTOPCKUX pELUEeHMiA, peann3oBaHHbIX B pasnuyHbix MK-gatuukax,
NpakTU4eCKN HEBO3MOXHO 060BLLUTL UX KOHCTPYKTUBHEIE 0COBEHHOCTU. OiHaKO OCHOBHbLIE 31I€MEHTLI KOHCTPYKLIUM OMK-
caHbl HUXe.

lazoananuaatopsl ¢ MIK-aatunkamu, HecMoTpsi Ha pasHoobpasune Mogenei, MoryT 6blTe KnaccudguumposaHsl cne-
Zaytomum obpasom:

a) crneuuWanuanMpoBaHHble ra3oaHannaaTopbl, CHabxeHHble cucTemoli npobooTbopa, KoTopas, B CBOK ovepesb, Mo-
XeT obecne4nBaTte oT6OP NPobbl OT HECKOMBKWX TOYEK KOHTPOSS,

b) ofHOTOYeYHBIE rasoaHann3aTopbl CO BCTPOEHHLIM MK-gaTunkom, npeagHasHavyeHHble AN YCTaHOBKW B NOTEH-
LnansHo B3pbiBoonacHblx cpefax. OHU MOTYT UMETb repMETUYHbIE OMTUYECKUE KIOBETHI CO BCTPOEHHLIM NobyauTenem
pacxoga, NMbo YacTUYHO OTKPLITHIE KIOBETHI, 3aLLULLIEHHbIE AUMDdY3NOHHEIM BapbepoM, MMBo B page cry4YaeB OTKPbITHIi
ONTUYECKMNiA KaHan PUKCUPOBaHHOIM ANWHBLI B aTMOocdepe (Tak HasbiBaeMble TpaccoBbI€ rasoaHanuaaTopsl). Kak npasuno,
LMWHa ONTUHECKOro MyTW COCTaBNAET MEHEe METPa;

C) rasoaHanumaartopsl, B koTopbiX MK-n3nyyeHune ncrouHmka ot 6noka ynpaeneHUss HanpasnseTcs Ha NPUeMHUK on-
TUYECKOro U3Ny4YeHnsa ¢ MOMOLLbIO CBETOBOAa — r’mbKoro ontuyeckoro kabens, obecnevnsasn TeM cambiM AUCTaHLMOHHOE
onpefeneHne roproymnx rasos,

d) TpaccoBble rasoaHannaaTopbl C NPUEMHUKOM W U3ny4aTerieM, pacrnonoxeHHsIMW No 060MM KOHLAM ONTUYECKOro
nyTW, ANINHA KOTOPOro MOXET OblTb PasfN4HOA U COCTaBNATbL O HECKOMbKUX COTEH METPOB Ha OTKPBITOM MPOCTPaHCTBE.

TexHUYecKue XapaKTepUCTUKMA ra3oaHanu3aTopoB, yKadaHHbIX B NMepequcrieHusix a), b) u ¢) pernameHTupyoTes
|[EC 80079-29-1, TeXHUYECKNE XapaKTEPUCTUKN TPacCoBbIX razoaHanuaatopos — B [EC 60079-29-4.

Bo Bcex crniydasx uanyvyeHue oT UCTOMHUMKA MPOXOAUT MO OMTUYECKOMY NMyTW U nocne punsTpauum ocTUraeT npu-
eMHUKa ONTUHECKOro U3NydYeHns. MICTOYHMKOM M3NyYeHUs MOXET CRYXUTb aMeKTpUYeckan namna HakanmsaHua unu cee-
TOAMOA, NanyYaroLmii B GrivdkHen MHpakpacHoit obracti cnekTpa. B TpaccoBbIX rasoaHanunaatopax MoryT NpUMeHATLCA
WHpakpacHsle nasepsi.
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Ans nonyyYeHWss TOYHOTO U3MEPEHHOrO 3HAYeHWS [OB3PLIBOONACHBLIX KOHLEHTpaLWil roprodmnxX ra3oB Ans rasoaHa-
nusatopos Tuna (a), (b) u (c) HeobxoaMMo, 4TOBEI B ONTUYECKOR KaMepe MeXay UCTOYHUKOM WU NMPUEMHUKOM U3NyYeHUs
Haxogunack ofHopofHas rasoBast cMeck. Jns aToro TMna rasoaHanM3aTopoB 3TO YCroBUe rapaHTUPOBaHHO BbIMOMHAETCA
BBUAY ManbIx paamepoB KaMepel. [1ns TpaccoBbIX razoaHanu3aTtopos ras Mexay WCTOYHUKOM U NMPUEMHUKOM U3NyveHus
pefKko GeiBaeT OAHOPOAHEIM, MOSTOMY TpacCcOoBbIE razoaHanMaaTopbl M3MEPSAIOT UHTErparnsHY UK CPefHIo KOHLEeHTpa-
Luto (eM. 4.5).

Ona Toro 4To6bl yCTpaHWTL HeXenaTensHoe BUsHUE TeMnepaTypbl OKpyXKatoLleil cpebl, HeonpeaensemelX rasos
W napoB ¥ T.4., @ ANSA TPacCOBbIX ra3oaHann3aTopoB — BMUAHUE OCaAKOB, NPAMOro U OTPa)XKeHHOro COMHEYHOro cBeTa
U UCKYCCTBEHHOrO OCBELLEHMNS, MPUMEHSETCA METOA ONTUYECKONR hunsrpaLum, Bo MHOMMX CyYasX, UCNonb3yoLwwuin aBa
UHppakpacHblX nyda. OAWH M3 HUX — paboynii, coBnafarolnin ¢ XapakTepucTU4ecKol NoNocon NOrmoLLeHns onpeae-
TNISEMOro BeLLecTBa, a Jpyrol — OMOPHLIA UKW CpaBHUTENbHLINA, BeIOWpaeMelil B nonoce npo3padvyHocTy, T.e. B obrnactu
WMK-cnekTpa, rae nornoterHne NK-usny4eHna MUHUMansHo.

Kak npasuno, noToK Usny4eHns npepbiBaeTcs ¢ onpefeneHHoi YacToToih A4Nna Nony4eHna MoAYNUPOBaHHOMO CUr-
Hana ¢otonpueMHuka. Punsrpauyma NK-nsnydeHna obecneunBaeTcs yCTaHOBKOW dunsTpa MEXAY UCTOYHWUKOM U Npu-
€MHWKOM n3nyyeHns. OnTudeckne pUnLTPbl NPEACTaBMSAT COOON KOHCTPYKLMIO HA OCHOBE TBEPAbLIX ONTUYECKUX MaTe-
pvarnoB, KOTopkle, B CBOIO Ovepefb, MOAPA3AENAT Ha CreKTpalibHO-CENeKTUBHbIE U OTpesatollime (C KOpOTKOBOITHOBOWM
W SMMHHOBOSHOBOW rpaHuLen). CyLLecTBYHOT Talkoke uUnsTpbl, NpefcTasnsaowne coboi repMeTUYHYIO KIOBETY € ONTUYe-
CKU MpOo3padHbIMWN OKHaMW, 3aMOfTHEHHYO ra3oM, CNEKTP NOrMOLLEHNS KOTOPOro NepekpLIBaeTCsA CO CNEKTPOM MormoLeHust
onpeaensemMoro Belectsa. Takoi TUN ONTUYECKOro punsTpa NPUMEHSIIOT A8 YMEHbLUEHUS BAUAHUA HeonpeaensemblxX
KOMMOHEHTOB.

B kayecTBe hOTONPUEMHUKOB MOTYT BbITh MCMONb30BaHbl POTOANOALI, POTOYMHOXUTENN, (POTOPE3UCTOPEI, BaKy-
YMHble hOTO3MEeMEHTHI, NOMYNpPOBOAHUKOBLIE POTONMPUEMHUKK, ONTUKO-aKyCTUYECKNE NPUEMHUKUN, TEPMOOMTUYECKNE EM-
KOCTHblE cucTeMBl (0BbIMHO C HeraTuBHOW ounsTpaumeit), NMpoanekTpu4eckme NPMEMHUKN U T. 4. B KOHCTpyKUuK onTuye-
CKOW KIOBETbI MHOrga npefycMaTpuBaroT ONTOBONOKOHHbIE KOMMOHEHTHI, NPEAOoXpaHsIloLLMe OT MOBPEXAEHUSA U KOPPO3UK
YyBCTBUTENbHbIE ONTUYECKUE 3MIEMEHTLI U oBecnedmBaloLLme 3alUTy aHanmM3MpyeMoid cpefibl OT HarpeTbiX OMTUYECKUX
N 3NEeKTPUYECKUX ANeMeHTOB rasoaHanuaaropa.

UTo KacaeTcsa TpaccoBbIX ra30aHanMaaTopos, TO MOMEXU OT BOASHOIO Napa 1 YrmieKcrnoro rasa nponopLuoHansHbl
LANVHe ONTMYEeCcKoro NyTu U, Takum 06pa3oM, B HECKOSIbKO COTEH pa3 MpeBbILLAT BIUAHUE STUX NMOMEX Ha rasoaHanusa-
TOpbl, NpefHa3Ha4YeHHble ANA U3MePeHUiA B 04HOM TouKe. Takke MOryT BO3HUKHYTL NOMEXU NMPU Hanu4yum nbiru U KOHAEH-
CUpOBaHHOW BoAbI B BUAE TyMaHa, AOXASA UNW CHera.

MoaToMy TpebyeTcs MCMonb3oBaHWe cneyuanbHbIX METOA0B, B TOM YMCNE UCNOMb3oBaHUe ANUHbI BONHbI MK-
U3fy4YeHus, paBHOW 2,2 MKM, MPW KOTOPOI NOrnoweHne onpeaensemoro rasa cnabee, yem npu obbIYHOW ANIUHE BOMHBI
3,3 MKM, HO MpKW KOTOPOW BIMAHWE BOABI CYLECTBEHHO MeHbLUe. [na aToro TpebyeTcs NPUMEHSAT Takue MOLHbIe UCTOY-
HUKW M3NYy4eHUsT ¢ Manoi YrnoBoid pacxoAUMOCTLIO, Kak nasepbl. B TpaccoBbiX rasoaHanusaTopax Takke UCnonb3yeTca
Pa3HOCTHbIW CUrHan, MorlydeHHbliA Ha ABYX pasnu4HbIX AnuHax BonH UK-uanydenuns. OgHa ANUHA ONTUYECKOro Maryde-
HWA — pabodasi, oHa CoBMafaeT ¢ XapaKTepuCTUYECKOA MOMocoi NOMMoLLEHUs onpeaensaeMoro BewecTsa, a gpyraa —
OMopHas UNu cpaBHUTENbLHas, BolbMpaeMas Takum obpa3oMm, 4ToObl KOMNEHCMPOBaTh BIUSHUE HeXenaTenbHbIX addek-
TOB — BNUSHWA BOAbI, CONHEYHOro CBETa, TYMaHa W Nbinu. Mcnonbaya Ans onpefeneHns OTHOLWEHWe CUrHanoB Ha STUX
ABYX ANMHAX BOJTH, BO3MOXHO YMEHbLUUTL BIIUSTHUE HexenaTenbHbX addekToB. CyliecTBytoT TpeboBaHUSA No MUHUMATb-
HOMY 3Ha4YeHWIo cUrHana, KoTopble HaKajblBaloT OrpaHUYEeHNs] Ha MakcumarbHoe 3Ha4eHne ONTUYECKOro NyTu Tpacco-
BOro rasoaHanusaropa.

B npunoxeHumn E ans nonb3oBarteneii TpaccoBbiX ra3oaHanu3aropoB NpUBE eHbl AONONHUTENbHBIE laHHbIe MO BU-
AVMMOCTM B aTMocdepe.

KoHcTpykuusa MK-gaTuMkoB No3BoOnsAET UCMoNb30BaTb CaMOAUArHOCTUKY AN NPOBEPKM YyBCTBUTENBHOCTU K onpe-
L enseMoMy KOMNOHeHTY. [lpyrumu npenmylLlecTBaMn MeTofa SABNATCA:

a) BblCcOKasi cTabunbHOCTE;

b) oTcyTcTBUE HeOfHO3HAYHOCTU MOKa3aHWi NpU KOHUeHTpayuusx, npesbiwatowmux HKIP;

C) YCTOMYMBOCTb K OTPaBIIEHUIO;

d) MeHee yacToe TexHuYeckoe obcryxuBaHue bnarofapsi camofgmarHocTMke. ABToMaruieckasi rpagympoBka, Bo3-
MOXHOCTb KOHTPONS MCMPaBHOCTU UCTOYHMKA MK-U3ny4eHmns 1 KoMNeHcaLmm 3arpasHEHNs ONTUKA MOTYT NPOASUTL BpeMS
pabotbl 6e3 o6cnyxuaHusa. OgHako ocoboe BHUMaHWe creayeT yaensTb CBOEBPEMEHHOW OUMCTKE 3aLLMUTHBIX UNETPOB
B ra30BOM TpaKTe, MOCKONbKY CPeACcTBa CaMOANarHoCTMKN 06blMHO He 0BHapyXUBaIOT X 3arps3HeHuUs.

A.4.2 O6nacTb NpMMeHeHunA

MK-paTunkmn rpagyvpytot Ans onpeaeneHns ofMHOYHOro KOMMOHEHTa U B HEKOTOPLIX Cry4asix HECKONbKUX KOMMO-
HeHTOB. MpUcyTCcTBUE ApPYrUX ra3oB He By eT 0BHapyXeHo, ecrin ux nonoca nornowleHnsa B MK-obnactu nexuT 3a npege-
naMu nonocel NponyckaHusa npuemHuka UK-usnydenusn. CneposarenbHo, ra3oaHanuaaTtopbl ¢ TakKUMU AaTymkaMn MOXHO
“cnonb3oBaTh TOMBKO AN 06HapyXeHWs ra3oBbiX cMecel, AN KOTOPLIX OHW GbINKU OTrpagympoBaHbl.

NK-pgatumnku He pearupyioT Ha Bogopoa. OaHako UX MOXHO Ucrnonb3osaTh A5 0bHapyxeHUs 6onbLUMHCTBA APYruX
ropto4mx rasoe, B NobOM yCTaHOBNEHHOM AUanasoHe U3MepeHuii 06beMHON AONN OT HECKONbKUX MUSIIIMOHHBIX Aoneit
Brnotb 4o 100 %. YeM AnnHHEe oNTUYECKUM NYTb, TEM BhILLE BYAET YYBCTBUTENBLHOCTb.

CooTBeTCTBYIOLMM BLIGOPOM ANWH BOMH WU ANWUHBI OMTUYECKOrO NYTU MOXHO NONYYUTh rasoaHanu3arophbl ANs:

- U3MepeHUs CyMMapHOro cofepXaHus YrnesogopoAoB, 4acTo UCNonb3yeTca oBnacTb ASINH BOSH, COOTBETCTBYIO-
was konebarensHoMmy nepexogy C-H (okono 3,3 Mkm);

- n3bupartenbHOro onpeAeneHns ofHOro KOMNOHeHTa (B cMecH);
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- onpegeneHns o6beMHON AONK B fWana3oHe [0 HECKOMbKUX MUMMUOHHBIX JoSei;

- onpegeneHusa o6LeMHOI 4ONU roptovunx rasos B guanasoHe go 100 %;

- onpegeneHns obLeMHOR fonun kucnopoga B gnanasoHe 4o 100 %.

B HacToslLee BpeMsA NPMMEHeEHNe TpaccoBbIX rasoaHanM3aTopoB OrpaHW4eHo TakuMy obnacTsamu, Kak onpeaerne-
HWEe HU3LLUWX anKaHoB, HU3LLKUX anKeHOB W HWU3LIMX CNUPTOB. Kak npaBuno, Auana3oH U3MepeHWid TpaccoBbIX rasoaHanm-
3aTopoB cocTaenseT 0-5 HKIMP-m.

[nana3oH nsmepeHnin n TeEXHUYeCcKne XapakTepUCTMKN ra3oaHan3aTopoB cregyet BelbupaTs B COOTBETCTBUM C Lie-
TNAMU KOHKPETHOTO MPUMEHEHUS.

A.4.3 OrpaHuuYeHUA No NpUMeHeHuto

NK-faTtumkm He obHapyxusatoT BOSOPOS.

Bpewms, HeobxogumMoe, 4Tobbl cofepxaHue rasa Ha BCEN ANMHE OMTUYECKOro MyTW HOCTUITIO TOMO Xe 3HaYeHus,
YTO U B KOHTPONUPYEMOIA cpefie, orpaHnYMBaeT BpeMs yCTaHOBMNEHUS NokasaHWui rasoaHanuaatopa. 310 BpeMs HEBEMUKO
B rasoaHanusaTopax ¢ NpUHyauTenbHeIM 0T6opoM Npobbl. B razoananusartopax ¢ guddy3noHHLIM 0TGOpOM Npobbl ycTa-
HOBKa KOXyXa AN 3aluThl OT aTMOCdepHbIX BO3AeACTBUIA, razoBbiX punsTpoB U rugpodobHeix Gapbepor yBenuunsaeT
BpeMs YCTaHOBMNEHUA NoKasaHWui.

N3ameHeHUs faBneHnsa aHanuanpyemMon cpefbl He BIMSIOT Ha HyneBble NoKa3aHWs, HO YyBCTBUTENbHOCTb, Kak npa-
BWUNO, MponopuuoHansHa napuvanbHoOMY AaBfeHUo OnpefensemMoro KOMMoHeHTa. [OCKOMbKy AaTdiuK YyBCTBUTENEH
K A@BMeHuto, crefyeT UCKITIOHUTb M3MEHEHNS AaBMNeHUs B ra30BOM KaHare rasoaHanusaropa.

HekoTopble TUMbl AaT4MKOB, UCNONb3YIOLWMe MOAYNALMIO NoToka NK-U3ny4eHna unu ontTukoakycTUHECKUA npuem-
HUWK, YyBCTBUTEMbHbI K BUGpaLmu.

HekoTopble Tkl MHPaKpacHbIX JaT4YMKOB, B YacTHOCTW AaTYMKU ANSA TPAcCOBbIX rasoaHann3aTopos, YyBCTBU-
TeMbHbI K paccorfiacoBaHuio ONTUYECKUX OCEN, BbI3BaHHOMY TPSACKOW U BUGpaLueil.

BosgeiicTBre TemnepaTypbl 06bIMHO HE3HAYUTENBHO, HO OHO MOXET MPUBECTU KaK K YyMEHbLUEHUIO, TaK U K yBenu-
YEeHWIo CUrHana gatvumka.

A.4.4 BnuaHue HeonpeaensieMblX KOMNOHEHTOB

HeonpepenseMble KOMMOHEHThI (rOpHOYUe U Heroprovue rasbl) MOryT BbI3bIBaTb U3SMEHEHUE CUrHaNa AaTyuka. Yys-
CTBUTENBLHOCTbL HEKOTOPLIX [aTYMKOB K TaKUM rasam, Kak AWOKCHA yrnepoaa, 4acTo NPUBOAUT K 3HAYUTENbHOW norpeLu-
HOCTW MPW U3MEpEHUN.

N3aMeHeHne KOHLEHTpaL NapoB BOALI B aHaNU3upyemMoin rasoBo CMecu MOXET Bbl3biBaTb U3MEHEHNe curHana
WK-paTumnkoB roptounx rasos. OfHako razoaHanmsatopbl, oteeqatowjue TpeboaHuam IEC 60079-29-1, GyayT UMeTb MUHK-
MarbHY YyBCTBUTENBHOCTL K BOAE.

Hanwune B npobe TBepAbIX YacTuL, U Kanenb XUAKOCTU, KOTOpbIE TaKKe NOTMOLWAT WHMPaKPacHYo SHEPTUIo,
Bbl3bIBAET U3MEHEHWE CUrHana AaT4uka unu gaxe notepro YyBCTBUTENbHOCTU. BaxHO npeaynpeaunTs 3arpasHeHne onTu-
YeCKUX KOMMOHEHTOB (HanpuMep, OKOH U 3epkarn), ocobeHHO 3arpssHeHune, Bbi3aBaHHOE TBEPAbIMU YacTULi @MU UK KOH-
feHcalueii napoB. Korga AnA 3aluThl OT 3arpsA3HEHUs] AMEMEHTOB OMTMYECKOro TpakTa MCMoNb3YIoT (UNTPEl TOHKOM
O4UCTKM, CNeayeT UMETb B BUAY, YTO PUNLTPLI MOTYT 3aKynopuThLCs, ecrin npoba CUnbLHO 3arpsisHeHa.

BosgeiicTBre HeonpeaensemMbiX KOMNOHEHTOB U MapoB BOALI Ha MoKa3aHWsl TPaccoBbIX ra30aHanmM3aTopoB Cylle-
CTBEHHO Gornblue, YeM Ans Apyrux Tunos MK-patumkoB. KpoMe Toro, TpaccoBbie razoaHanusaTopbl JomkHbl 6biTs pabo-
TOCNoCoBHbLI MpU NonagaHui B ONTUHECKWIA MYTb NbINK, TyMaHa, AOXAS WU CHera, a Taloke NPU HalnMMuuKu eCTECTBEHHOTO
1 UCKYCCTBEHHOrO OCBeLLeHWA. TpaccoBble razoaHanM3aTophbl, COOTBETCTBYIOLMe TpeboBaHusm IEC 60079-29-4, nopBep-
XeHbl MUHUMansHOMY YPOBHIO MOMEX OT BCEX NEpeYNCTIEHHbIX BO3eACTBIIA.

A.4.5 OTpaBneHue

OTpaBnsolme Bo3geicTeuns Ha MK-gatumk HeUsBeCTHbI.

A.5 MNonynpoBoAHUKOBbIE AaTYMKU

A.5.1 O6wme nonoxeHuns

MpuvHUMN paboTbl NONYNPOBOAHUKOBLIX AaTYNKOB OCHOBaH Ha U3MEHEHWUU ANEKTPONPOBOAHOCTH, BbI3BAHHOM XEMO-
copbuueii Monekyn onpegensaemMoro KOMNOHeHTa Ha MOBEPXHOCTU HArPeToro YyBCTBUTENBHOMO AMeMeHTa, HaxoasLerocs
B Bo3aayxe. CoaepxaHve rasa onpegensioT nyTeM U3sMepeHuss U3BMEHEeHNs1 CONpPOTMBIEHNS YYBCTBUTENBLHOMO SfieMeHTa.

MonynpoBofHUKOBLIA MaTepuan, oBblMHO OKCUA MeTanna, Hanpumep, oKCUA ofoBa, HAaHECEHHDIA Ha NoBEpXHOCTb
KepaMudecKoi NOANOXKM, SMEeKTPUYECKN HarpeBaeTcs [0 HECKOMNBKUX CoTeH rpagycoB Llenbcus. Snekrpoabl HaHOCATCA
Ha NOBEPXHOCTb METOAOM MOHHOW UMMNaHTaLumM UK 4pyrum cnocobom.

[ns o6HapyXeHWs ra3os B LUIMPOKOM AManasoHe KOHLEHTPaL WA UCob3yHoT NoNynpoBOAHUKOBLIE AaTYNKKU, OfHAKO
3aBUCMMOCTb MEXAY KOHLEHTpaLueil onpeaensaemMoro KOMNOHeHTa U CUrHanom gaTtynka HenuHeHa, YyBCTBUTENBHOCTb
L aTYNKOoB YMeHbLLIaeTCs ¢ yBENUYeHeM KoHLEHTpaLun. Bo MHorux cnydvasx, Ans paboTsl NOMynpoBofHUKOBLIX AaTYMKOB
TpebytoTca NpucyTCTBUE Kiucropoga B npobe, a konebaHus BNaxXHOCT aHan3npyemoii cpefibl U U3MeHEHWUs cogepxaHus
Kucrnopofa MoryT NoBnuATb Ha UX YYBCTBUTEMBHOCTb.

HekoTopble NonynpoBOAHWKOBbLIE AaT4MKW MOMUMO FOPIOYMUX Fra30B W NapoB pearnpyroT Takke Ha Apyrue BelyecTsa.
HaTynkm, kak npaeuno, He ABNSAOTCA N3bupaTensHbIMU Y NOABEPXKEHbBI BNUSAHWIO BHELLHUX DaKTOpoB W Heonpeaensaemblx
KOMMOHEHTOB. YyBCTBUTENBHOCTL JaTYMKOB K Pas3nnyHbIM ropro4iM rasam CyLeCTBEHHO pasnuyaercs.

MonynpoBofHUKOBEIE AaTYNKKM 0BnafatoT BLICOKOW YyBCTBUTENBHOCTLIO K Bogopody. CUrHan npu Bo3geincTBUmn He-
KOTOpbIX ApYrUx rasos (Hanpumep, NO,) MOXET ObiTb NPOTUBOMOMOXEH MOMAPHOCTU CUrHana npu BO3AeicTBUM BOLO-
poda, NosTOMY BIMsiHUE HeonpeenseMblX KOMNOHEHTOB Ha NoKasaHUsa gaTynka HEOBXOAWMO aHannanpoBaTh B KaX40M
KOHKpETHOM cryyae.
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B ¢BS31 ¢ 3TUM MOMYNPOBOAHUKOBEIE JaT4nKki OBBIYHO MCMOSb3YIOT ANA 0BHapyXeHWsS KOHKPETHOrO rasa B 3af,aHHOM
fvnanasoHe KOHLeHTpaLuii 1 Npu Apyrnx ocob0 OroBopeHHbIX YCIoBKSX, KOrAa peLlatolliee 3Ha4eHne MMeeT CTOMMOCTb Npu-
Gopa.

BpemMs ycTaHOBneHns nokasaHuii 3aBUCUT OT TEXHOITOrMU M3rOTOBIIEHUA YYBCTBUTENbLHOMO SIEMEHTa, CofepXaHus
onpefensemMoro KOMNOHeHTa B aHanusnpyeMomn rasoBoi cMecn 1 crnocoba ee JOCTaBKN K AaT4uKy (06bIYHO ¢ NOMOLLLHO
AN DyY3nm, HO TakKe MOXET NPUMEHATECA NPUHYANTENBHasA nogaqa).

A.5.2 O6nactb NnpuMeHeHus

MonynpoBoAHUKOBbLIE JaTYMKN NPUMEHSIOTCA 415 ONpefeneHns rasoB B LUMPOKOM JWana3oHe KOHLEHTpaumii, B TOM
yucne odeHb HU3KUX, OT eaunHUL, ppM, BnnoTe o 100 % HKIP, ogHako ux xapakrepuctuka npeobpasoBaHWs HeMuHelHas.

MonynpoBoOAHUKOBbLIE AaTUYMKM UCMOMNb3YIOTCA B TeYeUcKaTensx gax)e npyu o4eHb HU3KWX KOHLEHTpaLWsaxX onpeaens-
€MOro KOMMOHEHTa 1 B CUrHanu3artopax, He MMeLLUX OTCHETHOrO YCTPOACTBA.

A.5.3 OrpaHuyeHuns No NpMMeHeHuto

MonynpoBoOAHUKOBLIE AATYUKM FOPIOYMX ras3oB, Kak NpaBuno, HeusbupaTenbHbl, YyBCTBUTENbHbLI K W3MEHEHUSM
BNaXHOCTU U HeonpeAensaeMbIM KOMMNOHEHTaM, ANA HAX XapakTepHbl Apeid Kak HyneBbIX NoKasaHui, Tak U YyBCTBUTENb-
HocTu. HekoTopele rasel (HanpumMep, NO,) Bbi3blBatOT OTPULIATENbHBIA MO OTHOLLUEHWIO K FOPHOYMM rasaM CurHan.

M puMmeyvyaHNe— OO6bI4HO npoun3BoaunTeslb NpMBOAUT peKoMeHgaulun OTHOCUTENBHO BELLECTB, KOTOPbIE OKa3dbl-
BakT BNUAHWE Ha pa60Ty AaTynKka U BbI3blIBAKT JTIOXHbIE NOKa3aHUA.

HoBbIM paTumkam MoxeT noTpeboBaTbes AnNuTenbHasi NpupaboTka (40 HECKONBKUX Hefenb) ANs cTabunusauyuu
HYNsi M YyBCTBUTENBHOCTW Nepes NpoBeAEHUEM rpagympoBku. 3Ty NpupaboTKy 4OMmKeH NPOBOAUTE N3roTOBUTENMb.

B panbHeliwemM npupaboTka MOXeT BbITb HeoOxogMa nocne NpogomKkuTensHoro (6onee 1 aHSA) NnpebbiBaHUs faT-
YnKa B OTKMHOUYEHHOM COCTOSTHUN.

Ecnu copepxaHune onpefensemMoro KOMNoHeHTa NpeBbILIAET BEPXHUIA Npefen AnanasoHa UsMepeHuit, aT4nky Mo-
XeT NoTpeboBaTbCsA HECKONBKO YacoB A1 BOCCTAHOBMNEHNS XapaKkTepUCTUK UMK MOTYT NPOU30IATU HeoBpaTUMble U3MeHe-
HUSI HYNEeBbIX NMOKa3aHWi 1 YyBCTBUTENBHOCTHU.

MpumMeyaHue— ITOT 3PDEKT OT BO3LEACTBUSA NOBLILLEHHOW KOHLEHTPaLMM MOXET OblTb UCKITOYEH NpU No-
MOLLIM CrieLManbHON KOHCTPYKLMM AaTyuKa.

KonebaHua KoHUeHTpauuu Kucrnopoga, TeMnepaTypbl, BIaxXHOCTU UK CKOPOCTW BWKEHUA BO3AyXa MOryT oKasaTb
CUMbHOE BWSIHWE Ha YyBCTBUTENMbHOCTb. B 3THX crnyvasx Heobxogumo obpaTuThes K pyKOBOACTBY NO aKCMnyaTaLuun.

A.5.4 BnuaHue HeonpeaenseMblX KOMNOHEHTOB

MonynpoBofHWKOBbLIE AaTUYMKKN HensbupaTenbHbl, HeropioUne rasbl MOryT Bbi3biBaTb Kak OTpuLaTenbHBIn (Hanpumep,
NO,), Tak 1 NonoXuTeNbHbIA cUrHan gatiunka. Jatinkin CoBpeMEHHOR KOHCTPYKLIMN MOFYT UMETD NyuLLYI0 U3bupaTensHOCTb.

[aTynkv ogHOro TUNa UMEKT LWMPOKUIA pa3bpoc HyBCTBMTENBHOCTU K ONPEASNAeMOMY KOMMOHEHTY, K TOMY Xe OT-
HOCUTEeNbHast YyBCTBUTENBHOCTL K APYrM rasam MOXET 3HaYNTENbHO OTAINYaTBLCA OT OAHOMO AaTyuka K gpyromy. O6bMHO
3HaYeHUsa YyBCTBUTENBHOCTU He CBA3aHbl NPAMO co 3HaYeHUAMM HKIMP. KoHKpeTHble 3HaYeHUA NpMBOAAT B PYKOBO/ACTBE
no aKcnryaTauum.

A.5.5 OTpaBneHue

Ha 4yBCTBUTENBEHOCTL NONYNPOBOAHNKOBLIX AATHYMKOB OKa3bIBaKOT CUNbHOE BNUSAHUE (B 6OMbLUIMHCTBE cryyaeB no-
HUXAIOT, HO UHOTAA W NOBLILLAIOT) OTPABNSAIOLLME BELLECTBA, HO MPU KOHUEHTpaumnax 6onblinx, YeM KOHLIeHTpaLum, Bnusi-
owmne Ha TepMoKaTanuTUYeckne aaTiunku. Mpumepsl Takux BeLecTs:

- LWENOYHbIE UNN KNCNOTHBIE COEAUHEHNS,;

- KpeMHUAopraHuyeckne coeiuHEHNs,

- TeTpa3aTunceuHel;

- CepHble COeANHEHNs,

- ranoreHcopepxalyne coejuHeHUS.

Cnepyet 06paTUTLCA K PYKOBOACTBY NO 3KCNNyaTauun ra3oaHanu3aTopos, 4ToObl BLIICHATb, Kakne oTpaBnsiolme
BelljecTBa MOrYT NOBMUATL Ha YYBCTBUTENLHOCTL U KaK 3alUTUTL AaTHuK.

A_6 dneKTpoxummnuyeckune AaTuyuKu

A.6.1 O6Wwme nonoxeHua

MpUHUMN AEACTBUS 3NEKTPOXMMUYECKUX AaTYMKOB OCHOBaH Ha W3MEHEHUM ANEKTPUYECKMX MapamMeTpoB 3NEKTPo-
[l0B, HAXOAALMUXCA B KOHTaKTe C 3NEKTPONUTOM, B NPUCYTCTBUM ONpeaenseMoro rasa. MaMeHeHue aneKkTpuqeckux na-
paMeTpoB SIBMSAETCA CNeACTBUEM NPOTEKAHUA OKUCITUTENBHO-BOCCTAHOBUTENBHOW peakUun ¢ yHacTUeM OnpeaensieMoro
rasa Ha NMOBEPXHOCTU 3neKTpoaa.

OneKTpoAbl U ANEKTPONUT 06LIYHO pasMeLLEHbI B KOPMYyCe ANEKTPOXUMUYECKOW AHENKI, 3aKpLITOM MONyNpPOoHULIaeMoi
MeMOpaHoi1, HeNPOHUL@EMOW ANS XKUAKOTO ANEKTPONMTA, HO MO3BONSAIOLWEH Monekynam rasa guddpyHanpoBaTh CKBO3b Hee
K MoBepXHOCTU pasaena a3 anekTpoa — aNeKTponuT. B GonbluMHCTBE cny4vaes paGo4nil aNekTpoa, Ha KOTOPOM NpoTekaeT
peakuusi ¢ y4acTUeM onpeaensemoro rasa, opMUpYeTC HENOCPELCTBEHHO Ha BHYTPEHHENW NOBEPXHOCTU NOMynpoHuLUae-
MO MeMBpaHLl. 3neKTpoabl MOryT 6biTb NOKPLITHI aKTUBUPYIOLLMM CITOEM, KOTOPbIi BLI3LIBAET NPOTEKaHNe peakLuu.

BHYTpUY aneKTpoXUMUHecKon SHeiikn UMEETCA, NO KpaiHeil Mepe, elle OAWUH 3NEKTPOA M COAESPXUTCA ANEKTPOSUT.
M3bupaTtenbHOCTL K pasnuyHbiM rasaM JOCTUraeTcs BbIGOpOM MaTepranoB SNEKTPOLOB U ANEKTPONUTA, NONAPU3YIOLLEro
HanpsXeHWUs!, CXeMbl BKITIOUYEHUA 3NEKTPOXMMUYECKOH SHEKM.
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HekoTopble anekTpoxuMu4yeckue AaTinku MOryT UCNOb30BaTh NPpeABapUTENbHYIO XUMUYECKYIO peaKLUIo C y4acTu-
€M onpeAenseMoro KOMNOHeHTa, NPOAYKTbl 3TON peaKuun yxe HenocpeACTBEHHO AETEKTUPYIOTCS SNEKTPOXUMUYECKOM
AYENKON.

Kak npasuno, onpeaensiemblil ras pacxogyeTcsi B npoLecce NpoTeKaHUs OKUCITUTENbHO-BOCCTAHOBUTENBHON pe-
aKkuun Ha NoBepxHOCTW pabouero anekTpofa, a NPoAyKTHl peakumn anddyHanpytoT B 06LeM anekTponuTa K Bcromora-
TenbHOMY anekTpogy. [Mockonbky Tonbko HeGonbLIoe KONMUYECTBO OMNPEAENSEMOro rasa MOXET NpopearnpoBaTtb Ha Mo-
BepxHOCTU paboyero anekTpoaa, Auddy3nto rasa MOXHO OrpaHU4MTb, MOMECTUB MNepef nornynpoHuLaemoil Mem6paHoit
AunadhparMy Unu Kanunnap, YTo NPeAoTBpaTUT NeperpysKky (HacbileHWe) SNEKTPOXUMUYECKON SUYErKN.

Kak camu anekTpoabl, Tak U 3NEeKTPONUT AMEeKTPOXUMUYECKUX AATUMKOB MOTYT NMOCTENEHHO U3MEHATLCS UIU Aaxe
pacxofoBaTbCA B X04e NPOTEKaHUA XUMUYECKUX peakuuid. [aTunkn TpebyloT perynsipHoi rpagyupoBKU Yepes YyCTaHOB-
NEeHHble MHTepBanbl BpEMEHU B LENSAX KOPPEKTUPOBKU Apeiida Hynsa U YyBCTBUTENBLHOCTM U B KOHLIE KOHLIOB NoAnexar
3ameHe. Cpok cnyx6bl B 6naronpuaTHbIX yenosusix obbi4HO Gonee 2 ner.

BpeMsa cpabaTbiBaHWs CUrHanu3auun 1 Bpemsi yCTaHOBNEHMS nokasaHuii {(90) cpaBHUTENbHO BEMUKO U 0ObIMHO
npesbiwaet 30 ¢, oco6eHHO nocne neperpysku U B KOHUe cpoka cnyX6bl. CyLecTBYIOT orpaHU4eHus Mo sKcnnyatauum
ANEKTPOXUMUYECKNX aTYUKOB B YCNOBUSAX HU3KUX TeMnepaTyp U HU3KOA OTHOCUTENbLHOW BMaXHOCTU.

A.6.2 Obnactb NpUMeHeHnA

ONeKTpOXUMUYECKUe AYENKN KOMNAKTHLI, NOTpebnsAlT Mano aHeprun U obrnajgaloT BbICOKOW YyBCTBUTENbHOCTHIO
K ornpefenseMblM razam.

SnekTpoxummuyeckas a4enka He MOXeT BbITb Ucronb3oBaHa ANA obHapyXeHUs 6oNbLUMHCTBA YINEeBOAOPOAOB (Ha-
npumep, ankaHoB — MeTaHa, 3TaHa, NponaHa u T.4.).

CyLLlecTBYeT OrpaHU4eHHOe YMCNO NPUMEHEHUIA AaHHOMO TUNa A aTyuMKOB Arsi KOHTPONS 40B3pbIBOONACHBIX KOHLIEH-
Tpauuii. OHW npurogHsl ANs onpeaeneHUa [OB3PbIBOONACHLIX KOHLEHTpaLUuUi Bogopofa UInv okcupa yrmepoga, a Takke
obbeMHoii fornu kucrnopoaa Ao 25 %. CyllecTBYHOT Takke AaTuUMKK A11s onpegenelusi o6beMHol gonu kucropoga go 100 %.

Kpome TOro, aTM JaT4yuMku LUMPOKO MPUMEHSIOTCA AN ONpefAerieHUsl CoOAepXaHUsA ra3oB BMOTb A0 HECKONbKUX
MWITMOHHLIX AOMEW, HanpuMep, npu oBHapyXeHUW yTeuyek UNW MHAUBUAYANbHOM KOHTPOSIE MHOMMX TOKCUMHLIX rasoB
(Ho He napos), Hanpumep HoS, CO, HCN, NH5, PH3, SO,, NO, NO, 1 atuneHokcuga. [axe ecnu anekrpoxumMuyeckue
JaT4uK1 npeAHasHa4veHbl ANSA onpefeneHns of4HOro KOMMOHEHTa, OHU, KakK NpaBuIio, MMEIOT YYBCTBUTENBHOCTL K Heonpe-
JensieMblM KOMMNOHEHTaM.

MepeHoCHbIe rasoaHanusaTopsbl ropoYnX rasos ¢ AuanasoHoM usMepenus ot 0 % fo 100 % HKIP, ucnonsaytowue
Apyrue TUnbl 4aTYMKoB, OMUCAHHBIX B HAaCcTOSLLEM CTaHAapTe, YacTo BbiMycKaloT B MHOFOKaHaNsHOM UCNOSTHEHUU, BKITIO-
YaroLleM aNeKTPoOXUMUYecKne aTUUKn TOKCUYHBIX Fa3oB U KUCnopoaa.

A.6.3 OrpaHMyeHUs NO NPMMEHEHUIO

BpemeHHasa noTeps YyBCTBUTENBHOCTW HabnogaeTca BO Bpemsi NepeMeLleHUs XONOLHOro aneKTpOXUMUYECKOro
faTynka B Gonee Tennoe MecTo C MOBbILEHHOR BNaXHOCTLIO, BCEACTBME KOHAEHCaUUKn Bogbl Ha MeMbpaHe. 3To oco-
GEHHO 3aMeTHO Yy KUCINOPOAHBLIX AATYMKOB, Yy KOTOPBIX MO 3TOW MpU4MHe Npu HopmanbHoW o6beMHoOl fone kucnopoga
21 % nokasaHus MOryT CHU3UTLCA U NPUBOP MOXET BbifaBaTk aBapuiHLIA CUrHan B TEMEHWE HECKONbKMX MUHYT. 3a-
rPA3HEHWNE HENETYYNMU XULKOCTAMU WUIN KIEKUMU TBEPSBIMM BELLECTBAMU MOXET NPUBECTMN K MOCTOSIHHOMY CHUXKEHUIO
YYBCTBUTENBHOCTH.

[ns NpoxoxXaeHns aNekTpoOXMMUYeckor peakunn Heobxogum kucropog. MNpu pabote agaTunka B 06eCKUCNOPOXEH-
HOI cpefie KNCNOpPOoA, pacTBOPEHHbIV B SNEKTPONNTE, 06ecne4unT Xo XMMUIEeCcKoW peakuyumn B TeHeHUe HenpoAomKuTeNb-
HOro BpEMEHMW B 3aBMCUMOCTU OT A&TYUKE, HO ANUTeNbHas paboTa fJaTtymKa Npu OTCYTCTBUW KUCIOpPOAa B aHanu3npyemon
cpene HEBO3MOXHaA.

M3meHeHus, npoucxodsiine B SNEKTPONUTE, a TakKe Ha NMOBEPXHOCTU OJHOMO UMW HECKOMbKUX 3MNEKTpOAoB, CO-
KpaLLlatoT cpok cry>kbbl AaTynka. YyBCTBUMTENBHOCTE AaT4YMKOB 06bIUYHO NafiaeT co BpeMeHeM, NpUBoAsi K HeobxoauMocTH
NepuoaANYECcKO NPOBEPKN YYBCTBUTENBLHOCTU U IrpafynpoBKH.

B 3aBucuMOCTW OT TWNa AaTyuKa M OnpefensieMoro KOMMOHeHTa y AaTyMka MOXET COKpaTUTLCS CPOK CIyXObl
Unn yMeHbLUMTbCS BbicTpogeicTBIe, ecrv COAepXKaHe onpeaensieMoro KOMNOHeHTa NpeBbILLAeT BEPXHUIA Npeaen Aua-
nasoHa uaMepeHuin. OTo XapakTepHO ANA KUCMOPOAHBIX A4aTYAKOB, UCTOMNL3YIOLUXCA NPU BBICOKOM CofepXaHUu KUCno-
pofa, Korfa CBUHLOBLIW 3MEeKTPog PacxoAyeTcs NponopLuoHanbHo o6beMHoi gone kucnopoga.

Cpok cnyx6bl MHOrMX TUMOB 3MEKTPOXUMUYECKUX AaTHUKOB TaKXKe 3aBUCUT OT BPEMEHU BO3[eNCTBUSA [ipyruX ra3os,
KOTOpble MPUBOASAT B HEMOLHOCTE SMEKTPOSIUT. B YacTHOCTH, BBICOKME KOHLEHTPaUUW ANOKeuaa yrnepoaa MoryT Bbi3BaTb
noTepro YyBCTBUTENbHOCTU U COKPaTUTL CPOK FOAHOCTU ANEKTPONUTa B HEKOTOPLIX KNCAOPOAHLIX AaTyuKax.

B GonblUMHCTBE CriyyaeB BMAHME TeMnepaTypbl Ha YyBCTBUTENBHOCTL AaTYUKa XOPOLLIO U3BECTHO U BOCMPOU3BO-
VMO, YTO MO3BONSAET UCMOMB30BaTb NPOrpaMMHO-anmnapaTHyo KOMMeHcaLuio.

Hu3kne 3HadeHUs TemnepaTypbl UNU BNAXHOCTU MOTYT YMEHbLUUTb YYBCTBUTENLHOCTb U YBENUYUTL BpeMsi ycTa-
HOBIEHWA NokasaHuii fatuuka. AnutenbHas pabota NpyU 04YeHb HU3KMX 3HAYEHUSIX BAAXXHOCTU MOXET NMPUBECTH K BbIChIXa-
HWto anekTponuTa. YTobbl 3TOro n3bexaTh, HEKOTOpbIE AaTYUKN cHabXaloTcA pe3epByapoM ANS yBRaXHEHUs.

CBoiicTBa aMeKTponuTa orpaHU4MBaloT MUHUManeLHoe (a B psae criydaeB U MakcuMarbHOeE) 3HayeHue paboqeid
TeMmnepaTyphl; NpefenkHble 3Ha4eHUS yKka3biBaloT B pyKOBOACTBE No akcrnyaTtauun. O6bIMHO MUHUMarbHas TeMneparypa
orpaHuyeHa sHavyeHneM —15 °C BBuay BO3IMOXHOIO 3aMep3aHuns aneKkTponuTa.

Bpems cpabaTeiBaHnA U BpeMs ycTaHOBMEHUS NokasaHuii {90) cpaBHUTENBHO Honblune, 06b1MHO > 30 c.

A.6.4 BnusaHue HeonpeaenieMbiX KOMNOHEHTOB

OneKkTpoXMMUYECKUE AYEKU MOTYT pearupoBaTb Ha Apyrue rasbl, BbiAaBas KaK NMonoXuTenbHbIA, Tak U oTpula-
TenbHbIA curHan.
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3a UCKNIoYEHNEM KUCITOPOAHLIX AaTUYMKOB, YyBCTBUTENBHOCTL K HEONPEAENseMbIM KOMMOHEHTaM B HEKOTOPLIX Cry-
Yasx MOXeT ObITb BhILLE, YEM K OMPEAEnsAeMbIM, YTO AOMKHO ObiTb YkasaHo B PyKOBOACTBE MO 3KCMyaTaLuu.

[na HeKoTOpLIX TUMOB ANEKTPOXUMMUYECKUX AATHMKOB YYBCTBUTENLHOCTL NponopLUuoHansHa atMocepHoMy AaB-
nenuto. ina aaTtyumMkoB Apyrux TUMNOB Nepenazbl AaBNeHUs CO34aloT ONMAacHOCTb NOBPEXeHUs, YTO JOIDKHO ObITb yKazaHo
B PYKOBOACTBE MO 3KCrlyaTaluu.

CyLLeCTBYIOT YacTHbIE ClydYan BIIUSIHUS HEONpeAenAemMblX KOMNOHEHTOB Ha KUCIOPOAHbIE AATYMKKA NMPU UX UCTIONb-
30BaHWUM He B BO3lyXe, a B ra3oBbIX CMECSIX WU B NPUCYTCTBUN OMEHb BLICOKUX KOHLIEHTpaLMii FopoHKX rasoB, HanpuMmep:

- MonekyrnsipHas Macca rasa, B KOTOPOil U3MePAETCA coaepKaHne KUCNopoaa, MOXET OKa3blBaTb CUMbLHOE BIUSIHUE
Ha YyBCTBUTENBHOCTb fjaTynka, No3ToMy HeobxogMmo NpoBeCTU rpagyupoBKy No NMOBEPOYHON ra3oBOi CMecH, cofepxa-
Lei KUCIIopoA B STOM Xe rase,

- CpOK cryx06bl JaTyMKa MOXET YMEHbLUMTLCA U3-3a NPUCYTCTBUS B NpoGe BbICOKUX KOHLEHTpaLuii opraHu4eckux
pacTBopuTenei, BCTYNaloLMX B XUMUYECKYIO peakLuio C ANEKTPONMUTOM.

A_6.5 OtpaBneHue

Ha anekTponuT unu anekTpog AaT4ukoB MOTYT BNUATL pasnuyHble rasel, cogepxaliuecs B npobe, YTO MOXET Npu-
BOAMTb K NOTepe YyBCTBUTENBHOCTU AATUMKOB, O YeM AOSMKHO GbiTh YKasaHo B pyKOBOACTBE MO SKCMyaTaLyuu.

Kpome crnyyaeB 3arpsi3HeHUsi, ONUCaHHbIX Bbile, AOCTYN KUcnopoga K mMeMbpaHe Aariuka MOXET MocTeneHHo
YMEeHbLLIATLCA U CO BpeMeHeM ObIThb MOMHOCTHI0 NEPEKPLIT NPOAYKTAMU peaKLun, HanpuMep, rmapornunsa Takux ranoreHco-
Aepxallux coefilMHeHwiA, kak ptopua 6opa (Ill) (BF3), TeTpaxnopeunat (SiCly) n T.4.

HekoTopble KncrnopofHele AaT4UKM MOTYT TePATL HyBCTBUTENBLHOCTL U3-3a GonbLuoro cofepxanus CO, B aTMocde-
pe, BCTYNaloLLEero B peakLuio ¢ areKTporMToM.

A.7 NnameHHO-MOHU3aUMOHHbIe AaTunku (MUAQ)

A.7.1 Obwue nonoxeHus

MpuHUMM paboTbl NraMeHHO-MOHU3ALMOHHBIX AaTYUKOB OCHOBaH Ha WOHWU3ALMKU B ANEKTPUYECKOM Morie MOreKyrn
OpraHN4ecKkMx COeiMHEHMIA, CXUraeMbIX B MriaMeHn BogopoaHow ropenku. ObpasytoLyeecs Npu 3TOM MOHHOE obnako ne-
pemellaeTca noj BO3AeWCTBUEM pPa3HOCTM NOTEHLUMANoB B HECKOMBKO COTEH BOMLT, NOAAEPKMBAEMON MeXAY ANeKTpo-
LaMu B kamepe cropaHus. 3To nepeMeLLeHne co3faeT oHeHb cnabblil aNeKTpUHECcKnin TOK, NPonopLUoHarbHbIi cogepxa-
HWIO OMpefenseMoro KOMNOHeHTa (ra3a Unu napa) B ra3soBoM MNOTOKE.

[aHHbIA TMN faTyMkoB obnajaeT NpeBOCXOAHON IMHENHOCTLIO B AUana3soHe HECKONbKUX AeKah npu BennimHe 06b-
€MHOW A0Mn onpefenseMoro KOMMOHeHTa OT eANHUL, MUNNUOHHBLIX gonen Ao 100 % HKIMP. B nnameHu unctoro Bogopoaa
(1 Bo3ayxa) obpasyeTca He3Ha4YMTENBHOE KONMYECTBO MOHOB, KOTOpble 06ecnevnBaloT OCTaTOMHLIN TOK AaT4MKa MEHbLLNMA,
YeM 0,1 nA. 3T0 NO3BOMAET NPOBOAUTL UIMEPEHUA MACCOBOrO pacxofa opraHUYeckUx coeguHeHui BnnoTb go 10—15 nr/c.

B ka4ecTBe oTpuLaTenbHoro anekTpoaa o6bIMHO UCNONBL3YETCA COMNMO ropenku, B Ka4ecTBe NONOXUTENBHOrO — Ly-
TNIMHAP MU KOMbLO, pacrofioXeHHble Ha HeboNbLIOM pacCTOSIHUM BOKPYT MiaMeHM.

B patunke Takoke NPUCYTCTBYET MCTOUHWK PO3XWUra MrnamMeHu (Harnpumep, UCKPOBOI NPOMEXYTOK UMK cBeYa 3aXKuraHusl).

Pacxoa Bogopoga o6bl4HO yCTaHaBNMBAETCA paBHbIM HECKONBKUM AecATkaM MUNSIMIWTPOB B MUHYTY. Bogopoa
He LOMKeH cofepXaTb OpraHUYecKUxX COEAUHEHWA M ApYruxX NpUMeceil, HO MOXET coAepXaTb HEKOTOpPOe KONM4ecTBO
TakuX ra3o., Kak a3oT, Kucriopod, BoasHoi nap v T. 4. Pacxog npobbl Halle BCero yctaHaBnMBaeTCA paBHbIM HECKOSNBKUM
MUISIMNUTPaM B MUHYTY, ra3om-HocuTeneM npobbl He AormkeH ObITh BO3gyx, Npoba cMeluMBaeTcsl ¢ BOAOPOAOM HeMo-
cpefCTBEeHHO nepep nraMeHHON ropenkoii.

HeobxoauMblid Ans ropeHust Bo3ayx, obblvHO ¢ pacxogom 100 eM3/MUH unmn bonee, nogaetcsa Yepes KonbLeBbIE
npopean B kKamepe cropaHus. B Boaayxe, HeobxogMMoM ANSA ropeHust NNaMeHu, He JOIMKHO ObiTb opraHUYeckux npume-
cell. Horga B NepeHOCHLIX razoaHanusatopax, npefgHasHavyeHHbX ANA onpegerieHnsa ManblX KOHLUEHTpaLuuid opraHude-
CKWX ra3oB B BO3AYXe, B KauecTBe BO3fyxa 4S5l FOPEHUST UCMONb3yeTcs BO3AyX camoi Npobbl, UTO ycTpaHsieT Heobxoau-
MOCTb OTAEMbHO €ro nogayu.

Pacxop Bcex rasoB 1 TeMnepatypa B Kamepe cropaHusi 4omkHbl ObITb cTabUNMamMpoBaHbl.

Bpems ycTaHoBMneHWsA nokasaHuii M B 0cHOBHOM onpefensieTcs BpeMeHeM [ O0CTaBku Npobbl K MramMeHu; npakTu-
YECKU JOCTUXMMOE BPEMS YCTAaHOBIEHNSA NOKa3aHUA MOXET ObITb MeHbLUE, YeM 1 C.

Mpouecc MoHM3aLMK B NNaMeHW 3aBUCUT OT TUMa W CTeneHW OKUCMEHWS aTOMOB, BXOASLLMX B COCTaB MOJIEKY-
Nbl onpefensieMoro rasa. B cooTBeTCTBUM € 3MMUPUYECKUM NpaBUNoM WOoHU3UpytoTca C — H cBA3W, HeHachIeHHbIe
C — C cBsa3n u C — ranoreH cBssu. YyBCTBUTENBHOCTL K YrTEBOAOPOAAM NPUMONU3UTENBHO NponopUMoHanbHa obLeMy
cofepXaHuio yriepoga B Morekyrne rasa.

Takum 06pasom, OTHOCUTENbHasA YyBCTBUTENBHOCTL K pasnnyHbIM YrNeBoAopoaaM, BelpaxeHHasi B MOSSIPHBIX 40~
NsX, NPUGMM3NTENBLHO NPOMNOpLUMOHanbHa YUCTy aTOMOB yrriepoda B ux Monekynax. OfAHako Ansi KUCIOPOACOZ epXalLmx
coeMHEHUI 3TO NpaBuno nameHsieTca. Ceasn C — O B Monekynax He o6pasyroT nogjarouxca o6Hapy>KEHUIO MOHOB.
KonuyecTBO aTOMOB yriepoga, HeoBxoAMMoe 115 pacdeTa cUrHana, 4oSiXHo BbiTb COKpaLLeHO HanomoBUHY AN KaXA0ro
aTtoma kucnopofa B Monekyne. Hanpumep, MypaBbuHas kucnota HCOOH He onpegensetea NUO-getektopom (1 yrmepog
MUHYC 1/2 ANs KaXaoro Kucrnopoga paBHAETCA Hymto). [aHHbBIA adpdeKT CHUXaeT YyBCTBUTENBHOCTL AETEKTOPA B Cryyae,
ecnu MW nenonb3ytoT kak aHanusaTop obLero cofepxarus yrnepoaa B npobe.

OfHaKo CyLLECTBYIOT 3HAUYUTESNBHBIE OTKIIOHEHUS OT STOr0 3MMNMpPUYECKOro npasuna. B 4eNCTBUTENBHOCTM YYBCTBU-
TeNbHOCTb AETEKTOpa K pasfMyHbIM YrneBogopoAaM MOXET U3MeHATLCA B AnanasoHe oT 1:3 o Sonee yem 3:1 oTHocu-
TeNbHO YYBCTBUTENLHOCTU K METaHy. YyBCTBUTENBHOCTL AETEKTOpa 3aBUCUT OT KOHCTPYKTUBHLIX OCOBEHHOCTEN NnameH-
HOi FOpernku, pacxoa rasa, aNeKTpUIeckux napameTpos, JobaBneHust Npobbl K BOAOPOZY UIU OT UCTONbL30BaHWS NPobbI
B Ka4ecTBe rasa Ans ropenku, a Takxke ot Bbibopa raza-HoCuUTEnNs.
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Ecnwn B npobe copepxatbCcs KpeMHUlopraHuyeckne coeguHerus, Tpebyetca Bonee yactoe obenyxusarune MU,
TaK Kak AMOKCUA KpeMHWs, obpasyrowniics npu Ux cropaHun, MoxeT obpa3oBaTb Ha SMEKTPOAE W3ONMPYIOWMIA CNoiA,
YTO CHU3WUT cUrHan geTekTopa.

A.7.2 O6nacTb NpuMeHeHus

MO ucnonb3yeTtcs, Korga Heobxoguma BbICOKas YyBCTBUTENBHOCTL, LMPOKUIA AUana3oH U3MEpeHUin, manas no-
rPELUHOCTb U3MEPEHWS, YCTONYMBOCTL K OTPaBMeHUto U BbICTpoe BpeMs ycTaHoBMeHUs nokasaHuii. MU npurogeH ansa ns-
MepeHUs B uanasoHax oT efunHUL, MUMIMOHHBLIX gonei o 100 % HKIMP n gaxe Bhbiwe.

MNNO obnagaeT YyBCTBUTENBLHOCTLIO NOYTU KO BCEM OPraHUYECKUM COEAMHEHNUSAM, GONBLUNHCTBO U3 KOTOPLIX FOpto-
yne. MckntodeHnem saBnstoTcs dhopmanbaerng U MypaBbyHas kucroTa.

JaHHbliA TN AaTYMKOB NPUrofeH AN U3MEPEHWA NpU NOBLILWEHHO TeMmnepaType.

A.7.3 OrpaH1MyeHUs No NpMMEHeHUo

MpuvHUMN geidcTBuA He obecneqnBaeT M3BUPaTENbHOCTb, Tak Kak, Kak npaBuno, Bce opraHWYeckue CoefuHeHUs
BbI3LIBAIOT MOSABMEHUe curHana fartyuka. Ecnv npepnonaraeTca NpUCYTCTBUE APYrUx rasoB B MecTe yctaHosku MAA,
Heo6X0AMMO NPOBECTU rpafyMpoBKy AaTyiKa Ha TOT ras, K KOTOPOMY OH HauMeHee JyBcTBUTeneH. OfHaKko ANA AaHHOro
MeTofa OTHOCUTENbHAs YyBCTBUTENBHOCTL NyYile NOAAAETCA pacHeTy, YeM ANa ApYrux METOA0B.

MoMWUMO yKe YNOMSIHYTbIX OpraHUYeckUx CoeauHeHWiA, K koTopbiM ML He YyBCTBUTENEH, AaHHBIE AATHUKN TakkKe
HenpurogHsl ANa 06HapyXeHUs roproYnMx HeopraHMYeCcKUX rasos, BOAOPOAa, OKkcuaa yrnepoaa, aMmuaka, cepoyrnepoaa,
cepoBogopoja U LMaHucTo-BoA0POAHON (CUHUNBHON) KUCNOTLI.

MUO MOXeET TakKe ONpeaensaTb pAA HErOPHYNX OPraHUYECKUX COEAUHEHUIA.

[Ons ropeHWst BogopoaHoi ropenku Tpedyetca nogava ussHe Bogopoaa U (06bIMHO) CUHTETUYECKOTO Bo3ayxa. B psge
cryqyaeB cama npoba MOXeT ObiTb MCNonb3oBaHa B Ka4ecTBe BO3AyXa ANSA ropeHws. CurHan AaTyuka CUNbHO 3aBUCUT
KaK oT pacxofa npobbl, TaK 1 OT pacxoAa BOAOPOAA U B MEHbLLIEH CTENEHW OT pacxoAa Bo3ayxa AN ropeHus. CnegosaTensHo,
HeoBXoANMO NofAePXKMBaTL MOCTOSIHCTBO AaBNEHUI aHaNU3npyeMoii rasoBoii cmecn (Npobbl), Bo3ayxa W BOROPOAa, Npu STOM
crnepyeT OTMETUTb, YTO OrHenperpaguTeni, UCNosb3yemble B NPoBoOTEOPHON NIMHUKN, MOTYT 3aCOPATLCA, CO3A4aBasn TPYAHOCTU
C NogAepxKaHneM NocTosHHOro pacxoga npobbl.

A.7.4 BnusiHne HeonpeaenaeMbiX KOMNOHEHTOB

WNHepTHbIe 1 pefkve (BnaropoaHble) rasbl, OKCUALI a30Ta, ranoreHsl, BOAOPOA, KUCNOPOA, ANOKCUA YrNepoaa, YeTb-
pexxropucTLIi yrnepogd 1 Bofa He onpegenstotea MAL.

lanoreHcogepxalline yrmesofopoabl CHUXAOT YyBCTBUTENbHOCTb, €CNN rasoaHanu3aTop oTrpajyupoBaH Ha W3-
MepeHue obLuero cogepxaHus yrnepoaa B ra3oBoit CMeCHm.

MO Henb3a NPUMEHATb ANA U3MEPEHUS B CMECSAX C BbICOKUM COiePXaHUeM rasos, KOTOPbIe racaT nnamsl, Hanpu-
Mep XNajoHoB.

A.7.5 OTpaBneHue

Kak npaBwno, Ans AaHHbIX 4aTYMKOB He XapakTepHO OTpaBreHne, HO ecniu B Npobe NpUCYTCTBYIOT KpeMHWItOpraHu-
YecKkne CoeAnHEHNs Unu apyrue BelyecTsa, KoTopble 06pa3sytoT TBepAble NPOAYKTLI CrOpaHus, TO OHU MOTYT Bbl3BaTb 06-
pasoBaHue HaneTa Ha anekTpoAax U Ha U3OoNALMK, KOTOPLIA NPUBEAET K CHKEHUIO YyBCTBUTENBHOCTU U B KOHLE KOHLIOB
CAernaeT faTtumk HepaboToCnoCOBHLIM.

A.8 AHanusaTtopbl TeMnepatypbl NnamMeHu

A.8.1 O6Lwme nonoxeHun

MpuHUMN paboTkl AeTeKTOpOB-aHanM3aTopoB TeMneparypbl nnameHu (ATIT) ocHoBaH Ha NOBLILEHUN TeMnepaTypbl
nraMeHu, CXXUratoLLero NoCTOAHHBIA NMOTOK BogopoAa (Mnu Apyroro rasa). 3To NOBbILUEHWE BbI3bIBAETCA HaNM4MeM ropto-
4Yux npumMecein B npobe Bo3ayxa, NoAAEPXKUBAIOLLMX FOPEHUE NITaMeHU.

TemnepaTtypa nnaMeHn UsmMepsieTcs BHYTPU HeBONbLLIOW KaMepbl cropaHus. 3aBUCMMOCTb BLIXOZHOIO cUrHasna gat-
Yuka OT cofepxaHus onpesenaeMoro KOMNoHeHTa HeMnMHeHa.

BpeMms ycTaHoBneHus nokaszaHuii ATl B OCHOBHOM OMNpeAEnseTca BpeMeHeM 40CTaBkn Npobbl K NameHun; NpakTu-
YeCcKN JOCTWXMMOE BPeMs YCTaHOBMNEHWS Noka3aHWil MOXET ObiTb MeHbLUe, YeM 5 c.

a3 ansa ropenku (06b14HO BOAOPOA) AOMKEH UMETL NOCTOSAHHLINA cocTaB. [ANa Nony4YeHUa cTabunbHOro HynNneBoro
curHana ATl npy oTcyTCTBUM roprodux rasos B Npobe Bosfgyxa, NogaBaeMoro Ha ropesky, Heobxogumo nogaepxmearb
NMOCTOAHHYIO TemnepaTypy B Kamepe cropaHus U NoaAepXuBaTb NOCTOSAHHLIM pacxod Npobbl U roprodero rasa Ans ro-
penku.

Heobxofnmo 6biTe 0COGEHHO BHUMAaTENbHbBIM, €CN B aHanu3MpyemMoM rase NpUCyTCTBYIOT XnagoHsbl. MpucyT-
CTBUE B Npobe XNafoHOB MpU OTCYTCTBUU B HEl FOPHOYKX ra3oB NPYBEAET K YMEHbLUEHUIO TeMnepaTypbl NnameHn. Mopto-
Yue rasbl Ha poHe GONbLLOTO COAepXaHWsA XNaAoHOB B Npobe GyayT onpegenaTbea ¢ 60MbLlWoI NorpewHocTbio, Gonee
TOro, NNamsi MOXeT Aaxe NoracHyTb.

A.8.2 ObnacTb NnpUMeHeHus

ATT1 ucnonkayetca Ana naMepeHuns obLLero KonnyecTsa roprodnx ra3oB U NapoB Mpu WX cofepxaHun B npobe HUxe
100 % HKIP, korga TpebyeTcs ObICTpOE BpeMS YCTaHOBIEHWUSA NOKasaHuWii.

ATI npurogeH ANa n3aMepeHuii Npu NoBbILLEHHON TemnepaType.

A.8.3 OrpaHnuyeHUA No NPUMEHEHUIO

AT He siBNsieTCs M3bupaTenbHbIM, Tak Kak ero BbIXOAHOW CUrHam 3aBUCUT TOMBKO OT TEMMOTBOPHOI cnocobHocTU
npobebl. [pK BEICOKOM cogepxaHun ornpefensemMoro KOMNOHEHTa NnepeAaTovHas XapakTepucTka HennHeHa. Mogpo6Ho
06 orpaHn4eHUsX yKazaHo B PyKOBOACTBE MO aKChyaTaLluu.

He pekomeHnayetca ucnonb3osatb ATl N5 M3MepeHWs B AWanasoHe efuHUL MUMTTMOHHLIX fonei.
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Onsa pabotel AT TpebyeTcs OAMH UNU HECKONbKO BCMOMOraTernbHbIX ra3oB. [Ana nnamMeHu Heobxoaum Bopo-
poa wnu Apyroi roptoduii ras. Ans paboTel ropenku Heobxogmmo obecneunTb KU NPUCYTCTBUE B ONpeAENsieMoM rase
Kucnopoaa, unu oTaenbHyo nogavy Bosgyxa. CUrHan KpMTUYECKU 3aBUCUT OT pacxoaa Npobbl, ropioyero rasa u, ecnu
ncnonb3yeTcs, Bo3ayxa AN ropeHus. CnegosarenbHo, kak u B cnyyae MU, Heobxoaumo ctabunmsmposats AaBneHue
nNpo6bl, BO3flyxa W roployero rasa ANs ropenku, HO crefyeT OTMETUTb, YTO OTHENperpaguTeny, ucnosb3yeMblie B Npo-
600T6OPHOIA NMHUK, MOTYT 3aCOPUTLCS, U, KaK CrEACTBUE, MOTYT BO3HUKHYTb TPYAHOCTU C COXPaHEHUEM YCTOHUMBOro
pacxofa npobbi.

A.8.4 BnuaHue HeonpeaenseMbiX KOMIMOHEHTOB

lanoreHcogepxallue yrnesoaopoabl, Hanpumep peoHbl, NPU BEICOKUX KOHLUEHTpaUnax yMeHbLuatoT curdan AT,
CHWXas TeMneparypy nnamMeHu.

A.8.5 OrpaBneHue

OTpaBnaowme BO3ENCTBUA HA AAaTUMK HEU3BECTHBI.

A.9 doronoHusauuoHHble aaTunku (GU)

A.9.1 O6wme nonoxeHunsn

MpuHUMN AeircTBNA OTOUOHN3aLUOHHBIX AaTyukoB (PU]) ocHOBaH Ha MOHU3ALUUW ra3oB ¢ NOMOLLLIO YnkTpadu-
oneToBoro (Y®) usny4eHuns, Ucnyckaemoro criemarbHOR namroi, ¢ U3BECTHOW ANUHON BOMHLI W, CnefjoBaTenbHO, 3Hep-
rueii poToHa, 06bI4HO BbipaXKaeMoW B AneKTpoH-BonbTax (Hanpumep, 10,6 3B). KpoMe naMnbl B MOHU3ALMOHHOW Kamepe
pacnonaratoTca ABa ANEKTPoAa, K KOTOPLIM NPUINOXEHO HanpskeHne. B MOHM3aUWOHHOIR Kamepe Monekynbl onpeaens-
€MOro rasa, Yeil MoHU3aLUMoHHbI noteHuwan (UIM) Hwxe, YeM aHeprust pOoTOHOB, UCNyCKaeMbIX NamMnoi, NOHU3UPYIOTCA,
1 Mexay ABYMSA aNeKTpojamMu HauuHaeT NpoTeKaThb TOK. OTOT TOK NPONopLUUOHaneH coagepXaHuio onpeaenaeMoro Komno-
HeHTa B Anana3oHe KOHLEeHTPaLWii, OXBaTbIBalOLLUX HECKOSbKO NOPSAKOB.

OcHoBHble KOMNOHeHTHl D[] — Yd-namna ¢ reHepaTopom Bo3ByxaaoWmUX UMNYNLCOB (METOAAMMN BLICOKOrO Ha-
MPSHKEHUA UNU BBICOKOW YacToThl), ABa IMeKTpoAa-KonnekTopa ¢ ycunutenem W, Kkak npasuno, punstp u nobyautens
pacxoaa npobel. Ana pabotbl ®U[ kakoro-nmbo raza JononHUTENBHO He TpebyeTcs.

BelectBa ¢ 6onee BbicOkMMM 3HaueHUsIMU UMM, yeM sHeprus ¢oToHoB Yd-namnbl, He onpegensitotca PN, Ha-
rnpumep, Takne BelLLecTBa, Kak aTaH, nponaH, aueTuned unu metaxon, uMmetot UMM suiwe, 4em 10,6 3B — 3HaveHue, xapak-
TepHoe AN caMblx pacnpocTpaHeHHbix Y®-namn. [ipyrue selectsa, y KOTOpbIX 3Ha4eHUA UM HEMHOro HWXe (HanpumMep,
aTaHon u atuneH ¢ UM=10,5 aB), Bri3oByT cnabulii curHan .

MockonbKy M3MepeHue o6bLIYHO MPOBOAAT B BO3fyXe, BCe BewlecTBa, Y KoTopblX UM Bbilwe, 4eM y Kucnopopa
(MN=12,1 aB) (Hanpumep, BoAOPOA, OKCUA YrNepoAa U MeTaH), He nogaatotca onpeaeneHnto. MoatoMy HeT ocoboit He-
obxogumocTtu B YO-namne ¢ 6ornee BLICOKUM 3Ha4eHUEM 3Heprun poToHOB, Yem 12,1 3B.

BoamoxHoCTM MeToga No onpeseneHnto ropioymnx rasoB orpaHUYEHHbl, U 06HapYXWUTb BCe ropio4Me rassl cambiMm
pacnpocTpaHeHHbIMU Yd-namnamu He yaacTes.

3HayYeHnss MIOHM3aLMOHHOro NoTeHUUana Ans pasnuyHbIX BELLECTB MOXHO HailTU B CNpaBoYHOI NUTepaType Unu no-
NYYUTb Y U3roTOBUTENSA rasoaHanu3aTopo.. K coefMHEHUAM, KOTOPbIe MOXHO 0BHapyXuUTb, OTHOCSTCS:

- OpraHuyeckne Morekynbl, cofepxalle HecKosbko aroMoB yriiepoaa v (Unu) Apyrux atoMoB (HanpuMep, KUCro-
poaa, cepbl, Gpoma);

- HeHacblLLeHHbIe N apoMaTUYeckue yrieBofopoabl;

- aMWHbI;

- PSAL roproyYMX HEOPraHUYEeCKUX COEAUHEHNI (HanpMMep, aMMUak, CepoBOAOPOA U CEPOYITEPOA);

- HeKoTopble Heroptoine rasbl (Hanpumep, AMOKCUE asoTa, OKCUA a3oTa U TPUXITOPSITUIEH).

OTHocuTenbHas 4yBeTBUTENBHOCTE ODW K pasnuyHBIM razam, Kak MpaBuIio, XOPOLLIO M3BECTHA, YTO NO3BOSISET YYECTb
3TW AaHHble B MporpaMMHOM obecrneyeHnm razoaHanusatopa. Monb3ysick NpeABapUTeNbHO YCTAHOBMEHHBIMU 3HaUYeHUAMU
OTHOCUTENMBHON YYBCTBUTENBHOCTH, MOXHO, NPOBEAS rpazyvMpoBKy rasoaHanusaropa no ofHoi NoBepoYHOI rasoBoil cMecH,
NPOBOAUTL 3aTeM OnpeAeneHne ApyruX U3BeCTHBIX rasoB, HEMOCPEACTBEHHO CHUTLIBAA MOKasaHWs rasoaHanvaaropa.

Bpems ycTaHOBMEeHWS noka3aHuii onpefensieTcs Tobko BpeMeHeM, HeobXxoAUMbIM Ans focTaBku Npobbl k PUL.
TUnU4YHOE 3HaYeHne BpeMeHM YCTaHOBNeHUs nokasaHuid — ot 2 go 10 c.

A.9.2 O6nacTtb NpuMeHeHus

®UL ncnonb3ytoT, Korda OCHOBHBEIMU TpeOOBaHUSAMKU SBNSAIOTCA BbICOKAs YyBCTBUTENBHOCTb, YCTOMYUBOCTb K OT-
paBnsoLWKUM BeLLecTBaM W Manoe Bpemsi yCTaHOBIIEHUS NOKa3aHWi.

XOTsl 3TOT METoj npefHasdHayeH NpPeuMyLLEeCTBEHHO ANS WUCMONb30BaHWS B CTaUMOHApPHLIX rasoaHanusatopax,
HO MPUMEHSIETCA U B NEPEHOCHBIX (PYYHbIX) UM NEpPEeABUXKHLIX rasoaHanu3aropax anM3oauYeckoro feicTBus, obbIvHO
UMeIoLLMX BCTPOEHHbIN NoByAuTenb pacxoga ANsi NPUHYAUTENBHOTO oT6opa Npobbl.

®UL npuroaeH ANs onpeAeneHns CofepKaHUs ra3os OT eIMHUL, MUNTMOHHLIX 10Nel 40 NpUMepHO 2000 MiH .
TakuM o6pasom, MeTo, NpUroAeH Ansi onpeAeneHns Kak TOKCUYHOCTU Cpefbl, TaK U ee B3PbIBOONACHOCTH.

Kpome Toro, ®U[] 06b14HO UCNONBL3YIOT ANSA U3MEPEHUS COAEPXKaHUA ra3oB B AMaNa3oHe HECKONBKUX MUNSTMOHHBIX
foneil B Te4eHUe KOPOTKUX NPOMEXYTKOB BPEMEHU, HANpUMEP, MpPU NMOUCKE YTEUKH.

A.9.3 OrpaHuyYeHnA NO NPUMEHEHUIO

MpuHUMN n3MepeHwii He obecneunBaeT nsbuparernbHoe onpefeneHne ropioumnx ra3os. Jatunk oGHapyxXuBaeT Bce
BellecTsa, y KoTopbix UM HUXe, YeM aHeprua nanyyeHus Yd-namnol.

®U][] He obHapyxuBaeT coefuHeHmsi, umetowwue UM, npesbilLatoLMe SHEPIUIO U3NYYEHWUS Namnbl. BONbLUMHCTBO
AaTunkos obopyaoBaHo YO-naMnoit ¢ sHeprueit nanydeHus 10,6 aB.
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OpHako M3MeHeHWe 3SHepruu uanyyveHuns namnel oT 8,4 9B (4To uckmoyaeT obHapyxeHWe MHOrUX BellecTB)
fo 11,7 B (npu onpefeneHnm roploHmx BeLLEeCTB B BO3fyxe) N03BOMAeT 06HapyXuTb Gorbluee KoNM4ecTBo ra3oB (CM. py-
KOBOACTBO MO 9KCNyarauum).

®NA He MoxeT obHapyXuUTb oKcug yriepoaa, BOAOPOA UM MeTaH B BO3AyXe.

OUN He pekomeHAyeTCA MNPUMEHATL ANSA OnpefeneHns CofepxaHus onpejenseMoro KOMMOHEHTa CBbille
2000 MAH | 13-38 HEMUHEMHOCTU XapaKkTepucTuku npeobpasoBaHus. OrpaHW4eHUs No guanasoHaM U3MEpPEeHUid ykaszaHsbl
B PYKOBOACTBE MO 3KCMyaTaLMn KOHKPETHOro razoaHanusaropa.

Jlamnbl ¢ 6onee BLICOKOW 3HEPrueit Nsny4eHns MMeoT Manblii CPoK Cryx6ebi.

A.9.4 BnusHue HeonpepenseMblX KOMMNOHEHTOB

ON[ obnagaeT YyBCTBUTENBLHOCTLIO KO BCEM BellecTBaM, Y koTopblX UM Huxe, YeM aHeprus poToHoB YP-namnsl,
06b14HO 10,6 3B. Ho KoadhdULMEeHT YyBCTBUTENMBLHOCTU CUIMBHO 3aBUCUT OT MOHU3ALMOHHLIX CBOWCTB BellecTBa.

Mapbl BOALI MOTYT BbI3BaTb CUrHars, SKBUBANEHTHbIA HECKONBKUM MUNMMOHHBIM JOMSAM. OTOT CUrHan He siBnseTcs
pesynsratom nonusaumm (UM HyO coctasnseT 12,6 3B), a Bo3HMKaeT B pesyrnsraTe B3aMMOAeNCcTBUS BOAbI C MaTepuana-
MW, OKPYXatoLLUMKN AMEKTPOAbI.

Beicokoe cofiepxaHne MeTaHa B NPUCYTCTBUN OMNPEAEnAemMoro KOMNOHEHTa MOXET NPUBECTU K YMEHbLUEHUIO Mo-
Ka3aHWi n3-3a NoAaBrneHns NOHW3aLnu.

KoHaeHcar, TBepAble YacTulbl, NATHa OT nanbLUeB W T. 4. Ha famne Wnu okHe faTduka MOryT UBMEHUTb UHTEHCUB-
HOCTb YP-n3ny4eHus v, crefoBaTernbHO, YyBCTBUTENBHOCTb.

A.9.5 OTpaBeneHue

OTpaBnsoLne Bo3[eACTBUSA Ha faTUMK HEU3BECTHBI.

NamepeHune copepxaHnsa psga CoeAnHEHWUI, Hanpumep, CroXHbIX 3UPOB UMM CTUpona, MOXET MPUBECTU K pas-
TNOXEHUIO BELLECTB, NOABEPrHYBLUMXCS BO3AEACTBUIO YD-U3NYYEeHNs, N 0CelaHnIio NPOAYKTOB pasnoXeHUa Ha Konbe Y-
namnbl. CnefoBaTenbHO, pEKOMEHAYETCA perynspHo ovunwate YO-naMny B COOTBETCTBUM C YKasaHUAMU, NPUBEAEHHBIMM
B PYKOBOACTBE MO 3KCMnyaTaumu.

A.10 NapamMarH1THbIN gaTuynK Kucnopoaa

A.10.1 O6wme nonoxeHus

Kucnopop obnagaeT cunbHbIMA NapaMarHUTHLIMU CBOWCTBaMU (BTArMBaeTca B MarHUTHoe none). [asbl, cogepxa-
e kucnopogd, OyayT CTPEeMUTLCHA PasfenuTbea B CUNIbHOM MarHUTHOM none ¢ cunoi, NPonopLyMoHanbHoin 06beMHo
aone kucnopona. NO u NO, pa3fensiotca B NponopLMOHansHO MeHbLLIeH cTeneHu, AN Apyrix rasos adhekT npaktuye-
CKW OTCYTCTBYET, YTO AienaeTt STOT METoA oYeHb U3bupartenbHbIM K KUCHopoay Mpy OTCYTCTBUW 3HAYUTENbHBIX KONUYECTB
OKCUAOB asoTa.

Mcnonb3oBaHne napaMarHUTHbLIX CBOWCTB KUCITOpOoAa BO3MOXHO HeCcKorbkuMu cnocobamu. B gatunke marHutome-
XaHUYeCKoro TMNa MCNOMb3YETCH OYEHb NErKNA U ManeHbKN PpoTOp ¢ TOPCUOHHOIN NOABECKONA, MOMELLEHHBIA B CUNbHOE
HeOAHOPOAHOE MarHMTHOE Nore, poTop BbINONHAETCA B BUAE raHTENbKN U3 AUamarHMTHoro Matepuana. BpaleHnue poto-
pa, Bbl3BaHHOE NPUTAXXEHUEM NapaMarHUTHOro ra3a B MarHUTHOM none, o6HapyXuUBaeTCs ONTUYECKU, B MarHUTOMEXaHu-
YeCcKUX AaTynKax KOMMeHcaLWMOoHHOro Tuna Uenb o6paTHOMN CBA3KN ar1eKTpoOMEXaHUYeCKM BO3BpallaeT poTop B UCXOAHOe
cocTosHue. CnegoBarensbHO, TOK B Lienu obpaTHol cBA3n GyaeT NnponopLnoHaneH yrny 3akpy4ymBaHus ynpyroro nogseca
poTopa u, cneaoBaTenbHO, ByAeT NpoNopLUOHaneH cofep)XaHuio napamMmarHuTHoro rasa. Heobxoaumo obecnevnTs KOM-
neHcauuio BAUAHUA AaBreHUs M TemnepaTypbl Ha curHan gatyuka. MarHuToMexaHu4eckme gaTtimku Takke YyBCTBUTENb-
Hbl K yAapam n Bubpauum, TeEM HE MEHEE UX BO3MOXHO cAenaTb YCTONUMBBLIMMU K TPAHCMOPTUPOBAHUIO.

B AaTunKe TepMOMarHUTHOro TMNa UCNONb3yeTCA TeMnepaTypHasi 3aBUCUMOCTb YA EeNbHOW MarHUTHON BOCMPUUM-
4YMBOCTHU, KOTOpas obpaTHO nponopLuoHansHa Temnepatype. MoTok razoBoil Npobbl pa3aenaetcs Ha ABe yacTu. MNpoba
B OHOM NOTOKe HarpeBaeTcsi npuMepHo Ha 100 K Bbilwe TeMnepaTypbl OKpy»KatoLeil cpebl. B HeogHOpOAHOM MarHUTHOM
none Gnarogapsi pasHuLe B MarHUTHOW BOCNPUUMHYUBOCTH NapaMarHUTHOTO rasa npu ABYX pasHbIX 3HaYEHUsIX TemnepaTyp
cosfaetca ABuxeHuUe npobbl («MarHUTHLIW BETEP»). STOT NOTOK obHapyxuBaeTcs bnarofaps cBoeMy oxnaxgatowemy
BO3E€NCTBUIO HA HarpeBaTerbHbIA aNeMeHT, BKNIOYEeHHBIW B MOCTOBYLO cxeMy. CurHan pasbanaHca mocTa SBNSIETCA Me-
poW coagepxaHus kucriopoga. NokasaHus razoaHanusatopa o6bIYHO 3aBUCAT OT MOMOXEHUS B NPOCTPaHCTBE, crnefjoBa-
TENbHO, AaHHbLIN MEeTOZ NPUMEHUM ANl CTaLUOHapHbIX Fra3oaHann3aTopoB.

[aTunkn marHUTONHEBMaTU4ecKoro Tuna nusMepsaloT auddepeHuumansHoe AaBrneHne, Bbi3BaHHOE NOTOKOM Mapa-
MarHWTHOro rasa, BTSHYTOrO B HEOAHOPOAHOE MarHUTHoe rnone. [na Hux TpebyeTcA UCMonb3oBaHWE rasa cpaBHEHMS,
HanpuMmep asoTta, NoAaBaeMoro ¢ oYeHb ManbIM pacxofoMm. [na nonyvyeHns curHana AaereHuns, NponopUUOHanbHOro
coaepxaHuio Kucriopoaa, 06bI4MHO UCMONb3yeTcA MOAYNALUUST MAarHUTHOTO MOJS.

A.10.2 O6nacTb npuMeHeHusA

MapaMarHUTHbIA AaT4MK UCnonb3yeTca ANA oNpeAerneHns KUCnopoaa B cnyvasix, korja OCHOBHbIMU Tpe6oBaHNUAMM
ABNSAOTCA U3OUPaTENbLHOCTb, A0NTOBPEMEHHas CTabUNBHOCTE U YCTOWYMBOCTL K OTPaBISIOLMM BELLECTBAM.

[JaHHblIi faTink npurogeH Ans uamMepeHus o6vemHoili gonu kucropoga B AvanasoHax ot 0 % —1 % a0 0 % — 25 %.
Bo3moxHO onpefeneHne obbeMHol fonu kucnopoAa BnnoTh Ao 100 %. Pa3Huua Mexay HWKHUM U BEpXHUM Npegenamu
Anana3soHa uaMmepeHuii o6LeMHOI Jonu kucnopoga AomkHa npesbiwats 0,5 %.

B 3aBucuMOCTU OT 0COBEHHOCTEN KOHCTPYKLUWUMW AaTuyhKa BpeMSA YCTaHOBIEHUS NMoKa3aHUii MOXET BapbUpoBaThCA
oTr68040c.

A.10.3 OrpaHuuyeHus NO NPUMEHEHMIO

B 3aBMcuMoCTU OT 0COBEHHOCTEN KOHCTPYKLMW AaTyuKa ra3oaHanu3aropbl MOryT:

- UCNONb30BaTh OAWH UITN HECKONMBKO BCMOMOraTeNbHLIX ra3os,
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- cojepxaTb UCTOMHUKW BOCMNAMEHEHUS (HarpeTele YyBCTBUTENbHbIE SNEMEHTHI);

- ObITb YyBCTBUTENLHLIM K yaapam v (unv) Bubpaumu.

B 6orblUMHCTBE CryyaeB HeobOxo4MMa KOMMNEHcaLUWs BAMSAHUSA U3MEHEHW JaBneHust U TeMnepaTypbl.

A.10.4 BnuaHue HeonpepgensieMblX KOMMNOHEHTOB

3a uckntodeHnem NO 1 NO,, 4yBCTBUTENBHOCTL K KOTOPLIM COCTaBNAET npubnuantensHo 50 % v 4 % no oTHoLUe-
HUIO K YyBCTBUTENBLHOCTU AaTunKa Mo KUCMOPOAY, CYLLEeCTBEHHOW YyBCTBUTENBHOCTU K APYrIM rasaM He BhiSBIEHO.

A.10.5 OTpaBneHue

OTpaenstoLlne BO3LeACTBMSA Ha AaTYUK HEU3BECTHSI.
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MpunoxeHue B
(cnpaBouHoe)

XapakTe pUCTUKM OKpYXKalowen cpeabl

B Tabnuue B.1 npuseseHbl MUHUMarbHble TpeboBaHUsA K BHELLHUM BO3LEWCTBYIOWUM (hakTopaM, COOTBETCTBY!O-
wue /EC 60079-29-1. MNoapobHasa nHdopmaLmsa no MeTogaM UCnbITaHWA 1 NpaBunam NpUueMKu npusegeHa B ynomMsaHyTOM
cTaHpapTe.

YecnoBua okpyxatoLLein cpefibl Ha MecTe SKennyaTalun Bcerga JormKHbl COOTBETCTBOBATL YCIIOBUAM, NPUBEAEHHLIM
B PYKOBOACTBE NO aKCrnyatauun. Ecnv oHu BbIXoAAT 3a npepensl pabodnx ycrnoBWiA, yCTaHOBIIEHHbBIX U3rOTOBUTENEM,

crefyet cormacoBaTb € HUM BO3SMOXHOCTbL UCNOTB30OBaHUA rasoaHannTu4ecKoro oSopynoaava B TakKuUX yCrnoBUAX.

Tabnwunya B.A1

XapaKTepucTtuka

3HaveHue cornacHo IEC 60079-29.1—2012

XpaHeHme B OTKJTFOME€HHOM COCTOAHNN

24 4 npw Kaxgoi Temnepatype, nocnegoBaTensHo:
—25°C

+20 °C (BHelWHAs cpefa)

+60 °C

+20 °C (BHelWwHAs cpega)

[OnanasoH paBouux Temnepatyp

[MepeHocHbIe/NepeaBMKHbLIE razoaHanusaTopsl
BLIHOCHbBIE AaTYMKK

Brokun ynpaeneHus

CTaunoHapHble rasoaHanusaTophl

CO BCTPOEHHBIM AaT4YUKOM

oT -10°C go +40 °C
oT -25°C po +55 °C
oT +5°C po +55 °C

oT -10 °C go +55 °C

[vnana3oH atmMocdepHoro gasnexHus

Ot 80 go 120 kMa

[nanasoH 0THOCUTENLHOI BNaXHOCTH
OKpyXatoLLero Bosgyxa

Ot 20 % no 90%

CKOpOCTb BO3AYLLUHOrO NOTOKa

o 6 m/c

Bubpayus

[@a30aHanun3aTopbl O BCTPOEHHBIM AaTYUKOM:

- vactota 10—30 'Yy, amnnuTyga cMewerns 1 M,

- vactota 31—150 'y, amnnutyaa yckopeHus 19, 6 mM/c2.
[a3oaHanu3atophbl ¢ BLIHOCHBIMU AaTYUKaMu:

- vactoTta 10—30 'Yy, amnnuTyga cMeLweHns 1 MM,

- vacroTa 31—150 'y, amnnutyaa yckopeHus 19, 6 m/c?

WcnbiTaHne rasoaHannsatopos cbpa-
cbiBaHWeM

MopTaTuBHble (HOCUMBIE) — BLICOTa NageHnsa 1 M.
MepeHocHble, Maccoit MeHee 5 kr — BbicoTa NageHus 0,3 M.
MepeHocHble, Maccoii 6onee 5 kr — BeicoTa NageHnsa 0,1 M
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Mpunoxexue C
(cnpaBoyHoe)

Tunoeasa popma ONPOCHOrO0 NUCTa NO YCIIOBUAM 3KCNnyaTauuu
¥ TeXHU4YEeCKUM TPeGOoBaHUAM K rasoaHasiu3aTopam roproumx rasoB

1. KpaTtko onuwmute 3aaady, kKotopas TpeGyer onpeaeneHua ropioumx ra3os (C ykasaHmeM metoaa otoéopa npobu,
0co6bix YCNOBUiA 9KCNyaTauuu, MECTa YCTAHOBKM ra3oaHanm3aropa).

2. Ykaxxute paccrosHue ot Grnoka ynpasneHus A0 BbIHOCHOTO AaTumMKa.

3. MNepeuncnuTe ropioume rassi U (Mnu) napbl, KOTopble TpebyeTca oNPeaensiTb, U NPUMEPHbIN CocTaB
aHanusnpyeMmoli cpeabi.

a3 wnm nap’ Copepxatue MNpumeyaHus
(eanHULBI U3MepeHus)

" XKenarenbHO Hapsay C Ha3BaHWEM BELLECTBA MPUBECTU €r0 XMMUIECKYIO hopmyny.

Ecnu npeanonaraeTcs NpucyTCTBME HECKOMBKUX FOPIOYMX ra3oB, YKEKUTE, He0BXOAMMO ONpeaesnsiTb UX CYMMY Wu
KaXKabl KOMMNOHEHT B OTAENBHOCTH.

4. B kakoi cpege Heobxoaumo onpepensaTb ropioyme rasbl — ¢ HopmasbsHbiM (21 % O,), NOHWKEHHBIM UIn
MOBbLILLEHHLIM COAepXaHUeM kucnopoaa?

MpumMepHoe 3HavyeHne 06bEeMHON A0NU KUCNOPOAa B aHanusnpyeMoin cpeae:

oT % o %

5. Tpebyemblii(bie) AnanasoH(bl) U3MEPEHUS ra3oaHanMaaTopa, OTNMYHbIA(bIE) OT AManasoHa 4OB3PbIBOONACHBIX
KOHLEHTpaLuiA.
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6. [lnanasoH 3Ha4eHUi TemnepaTtypbl OKpyXaloLlei cpedbl 4Ans 6roka ynpaBneHus:

oT °C MUHUMYM [0 °C MaKCcUMyM

Mpeanonaraemoe HOMUHaNLHOE 3HaYEHUe TeMneparypbl: °C

% OTH. BMaXKHOCTU MUHUMYM

% OTH. BMaXHOCTU MaKCUMyM

7. OvanasoH 3Ha4YeHU OTHOCUTENbHOW BMaXXHOCTU aHaNIM3Mpyemon cpebl:

oT % MUHUMYM [0 % MaKkcumMym

8. lnanasoH 3Ha4YeHn faBneHUsi aHann3aupyemon cpeabl:

oT MMa muHumym po MIMa makcumym

9. JluHetHas ckopoOCTb BO3AYLUHBIX NOTOKOB B aHanM3MpyeMoi cpepe:

oT M/C MUHUMYM 10 M/C MaKCUMym

10. Opyrve enusiiowme thakTopbl (MPUCYTCTBMUE MbINK, KOPPO3MOHHO-AKTUBHBIX BELWECTB, AbIMa, TYMaHOB M T .4.).
MoxanyicTa, yKaKUTe TUM 1, €CI BO3MOKHO, KONTUMECTBO.

11. YkaxuTe, MMEIOTCA NN B aHanManpyemoii cpeae KpeMHWIA, CBUMHEL, raroreHcogepXaliue CoequHeH s unm
Opyrve BellecTsa, KOTopble MOryT NOBMUATL Ha YYBCTBUTENBHOCTL ra3oaHanusaTtopa U Ha ero TexHudeckue
XapaKTepPUCTUKN.

12. XapakrepucTuka MecTa yCTaHOBKM razoaHanusaropa:.

lasoBas rpynna: 3oHa:

lasoBas rpynna: 3oHa:

13. Tpebyemoe pononHuTenbHoe o6opyaoBaHue:
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MpunoxeHue D
(cnpaBouHoe)

Tunoeas ¢opma NPOTOKONA NPOBEAEeHUS TEXHNYECKOTro 0GCIyXKUBaHUSA
ra3oaHanu3aTopoB roplOYUX ra3os

WMarotoBuTEnb: HaumeHoBaHne mogenu:

[Hata 3akynku: [Hata noctynneHus
Ha TexobcnyxusaHue:

3aBogcKoil NopAAKOBLIA MaeHTudmrkaumoHHble faHHble
HOMep: nonb3oBarens:
MoBepoYHas rasoBasa CMechb: MecTo ycTaHOBKM:

TexHu4eckoe obcnyxuBaHue (KpoMe Nepuoguyeckoil rpagynpoBKu)

MpuynHa noctynnexHus
Hata lMnaHoBoe MNepegan Obenyxusarine Coﬁ igﬁz:gﬁ Hpjg o
TeXHUYecKoe Heucnpae- nposert 3anacHble YacTu

obcnyxusaHue HoCTb
[MpumevaHus:
[MpumevaHus:
MpumevaHus:

OTMETKM 0 NMpoBefeHUN rpagyvpoBKn

Hata [MpuMeYaHus
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MpunoxeHue E
(cnpaBouHoe)

Bugumoctb B atmocdepe

MornolleHne cBeTa BO3HUKAET B pe3ynbrate paccesHus u abcopbuuu. MNornolleHne cBeTa BbipaXaeTcsa 3aKOHOM
Byrepa-Jlambepta-Bepa

F = Fexp(—ex),

rge x — ANUHa ONTUYECKOro NyTu;
F — 3Ha4YeHWe cBETOBOrO MOTOKA Ha PacCTOSIHUM X,

F, — 3HauyeHue CBETOBOro NoToKa Ha paccTosHum O;

e — Ko3(PULMEHT NOrNOLLEHUS, BKIOYaloLWmMin Kak abcopbuuio, Tak U paccesiHue.

W3 onpegeneHna MeTeoporiornieckoi ontTudeckoi gansHoctu (MO[), cm. 3.7.2:
F =0,05F,, B TO BpeMs kak x = MO[]

CneposarensHo, MOl = —(1/e)In(0,05).
W3 onpegeneHus koadpdpuymueHta nponyckaHus, cm. 3.7.1:

T = F/F, = exp(—ex).

Takum o6pa30M, WUCKITIO4YUB U3 YpaBHEHUA e, nonyyaem:

MO/l = x(In0,05)/(InT).

[aHHble pacyeTsl NpegnonaratoT, YTo pasMepbl YacTUL, MPU TyMaHoo6pasHbIX 0cafKkax Ui MNbinn JOCTaTOMHO BENU-
KW MO CPpaBHEHWIO CO BCEMM MOKa3aTeNbHbIMU AfIMHAMU BOSTH, MO3TOMY MOMNOLWEHUe CBETa He 3aBUCUT OT ANUHbLI BOMHBbI.
ManydeHne oT KanunbHoro uctovHuka npu 2700 K, kak npu onpeaeneHun MO/, aocturaeT MakcUManbHOro 3HadeHus,
Korga ANHa BOMNHbBI COCTaBNAET 1 MKM.

CnepoBaTenbHo, pacqeT Hanbonee NpUrofeH Ans yCTpoicTe, paboTaloLwux B BUAUMON U UHpakpacHon obnacTax
crnekTpa. Ans yctpoicTs, paboTatowmx B Yd-auanasoHe, skeusaneHT MO[ 6yaeT 3aHuxeH, a Ans pabotatowux B cpea-
Hell n fanbHeit uHdpakpacHo oBnacTi cnekTpa — 3aBbiLLUEH.

JlnTepatypa:
[1] GRIGGS, D. J., D.W. JONES, M. OULDRIDGE and W.R. SPARKS. The first WMO intercomparison of visibility

measurements, UK 1988, 1989.
[2] WORLD METEOROLOGICAL ORGANISATION. Report WMO/TD-No. 401.
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(cnpaBouHoe)
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CBefileHUAl 0 COOTBETCTBUMU MEXIOCYyJapCTBEHHbIX CTAHAAPTOB
CCbUTOYHbIM MeXAYHAapPOAHbIM CTaHAAPTaM (MeXAyHapOAHbLIM 4OKYMEHTaM)

Tabnuya OA1

Obo3HaveHMe 1 HaumMeHoBaHue

YacTb 29-1. MazoaHanusatopbl. O6Wue TexHnqe-
ckue TpeboBaHWA 1 METOALI UCNBITAHWI rasoaHanu-
3aTOPOB ropHOYUX rasoB»

Obo3Ha4YeHne U HauMeHoBaHWe CCbINOYHOTO CTeneHb COOTBETCTBYHOLLET0 MEXTOCYAAPCTBEHHOTD
MeXayHapogHoro ctaHgapTa COOTBETCTBUA cTaHpapTa

IEC 60050-426. MexayHapoaHbIA aNeKTpoTEeXHUYe- — ’
CKui cnoBapb — [NaBa 426: OnekTpoobopyaoBa-
HWe AnNs B3pbIBOOMACHbLIX CPe
IEC 60079-0 BapriBoonacHble cpefbl. YacTs 0. — ’
ObopygoBaHue. Obwue TpeboBaHUA
IEC 60079-10-1 BapbiBoOnacHble cpegbl. IDT [OCT IEC 60079-10-1—2013 «BspniBoonc-
YacTb 10-1. Knaccudukaums 3oH. BapeiBoonacHble Hble cpefbl. YacTb 10—1. Knaccudukauma
rasosble cpefbl 30H. BapbiBoOnacHble rasoBble cpefbly
IEC 60079-14 B3pniBoonacHele cpegbl. YacTb 14. IDT [OCT IEC 60079-14—2013 «BspbiBoonac-
KoHeTpyKums, BIGOP 1 MOHTax anekTpoobopygo- Hble cpeabl. YacTb 14. MpoekTupoBaHue,
BaHWA BbIGOP M MOHTaX ANEKTPOYCTaHOBOK»
IEC 60079-17 «B3pbiBoonacHble cpeabl. YacTb 17. — [OCT IEC 60079-17—2013 «BspbiBoonac-
KoHTponb 1 TexHuyeckoe obcnyxuBaHWe anekTpo- Hble cpeabl. YacTb 17. MpoBepka n TexHu4e-
obopyaoBaHua» ckoe o6crnyxuBaHue SnekTpoyCTaHOBOK»
IEC 60079-19 «BnekTpoobopyfoBaHne B3pbl- — ’
Bo3aluLLeHHoe. YacTb 19. PEMOHT 1 npoBepka
3neKkTpoobopyaoBaHUsA, NCMNOMNb3YEMOro BO B3pbIBO-
OMacHbIX ras3oBbIX cpefax (Kpome nof3eMHbIX Bbl-
paboTOK Un NPUMEHEHWI, CBA3AHHLIX C Nepepa-
GOTKO M NPOM3BOACTBOM B3pbIBYATLIX BELLECTB)»
IEC 60079-29-1 «B3pbiBoonacHble cpeab. IDT [OCT IEC 60079-29-1—2013 «B3priBoonac-

Hble cpeabl. YacTb 29-1. Ma3oaHanusaTopsl.
TpeboBaHus K akcnyaraymoHHbIM Xapak-
TepucTUKaM razoaHann3aTopos roprodnx
rasoB»

|IEC 60079-29-4 «B3pbiBoOnacHble cpeabl.

YacTb 29-4. lasoaHanusatopbl. O6LYHUe TeXHUYe-
ckue TpeboBaHWA U METOALI UCTILITAHUIA ra3oaHanu-
3aTOPOB FOPIOYMUX ra3oB C OTKPLITLIM ONTUYECKUM
KaHanom»

*

OTBETCTBUSA CTaHAapTOB:
IDT — naeHTUYHble cTaHaapThl.

* COOTBETCTBYIOLMIA MEXTOCYAaPCTBEHHLI CTaHAAPT OTCYTCTBYET. [0 ero yTBepXAeHUs peKoOMeHAYETCA uc-
nonb3oBaTb NEPEBOZ Ha PYCCKUIA A3bIK JaHHOTO MEXAYHapOAHOro cTaHaapTa. MNepeBoa AaHHOTO MeXAYHaPOAHOro
cTaHAapTa HaxoguTtca B ®efiepansHOM UHGPOPMALMOHHOM POHAE TEXHNYECKUX PErfiaMeHTOB U CTaHAapToB.

MpunMeYaHUe— B HacToswWell Tabnuue UCMonNb3oBaHO criefytollee YCnoBHOe 0603HauYeHne CTeneHun co-
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rOCT IEC 60079-29-2—2013

Budnuorpadusa
IEC 60079-10-1 BspriBoonacHele cpeabl. YacTb 10-1. KnaccudukaLmsa 3oH. BapeiBoonacHble razoBele cpefbi
IEC 60079-14 B3pbiBoonacHble cpefbl. YacTb 14. KoHcTpykuus, BeIGOp U MOHTax anekTpoobopyaosaHus

IEC 60079-20-1 BspelBoonacHble cpeabl. YacTb 20-1. XapakTepUCTUKK BELLECTB ANA knaccudukaLlum rasa n napa. Me-
TOAbI UCTBITAHUIA W faHHbIe

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

YIOK 621.3.002:05—213.34:006.354 MKC 29.260.20 IDT

KnioyeBble CrnoBa: rasoaHanusaTopbl ropOYMX ra3osB, rasoaHanusatopbl KMCMOpoAa, rasoaHanuTuyeckue
CUCTEMbI, 3NeKTPo0BOpPYA0BaHNE B3PbLIBO3ALLMLIEHHOE, NMPUHLMNLI U3MEPEHUIA, BLIGOP rasoaHanu3aTopos,
XapaKTepUCTUKM ra3oBbIX yTeyek, BbIGOp MECTA YCTAHOBKU AaTYUKOB, NPOGOOTGOPHBIE NMHWUK, OTPAHUYEHNS
M0 NPUMEHEHUIO ra30aHanU3aTopoB, BMKUSIHUE HEOMNPEAENsAeMbIX KOMMNOHEHTOB, NOPSAOK NPOBEAEHUS NPO-
Bepku (rpasyvpoBKu) rasoaHanM3aTopos, NOAroTOBKA NOMNb30BaTeNeil rasoaHanu3aTopos, NOAroTOBKa creLu-
annucToB MO TEXHUYECKOMY OGCTYXXMBAHUIO rA30aHANM3aTopoB
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