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MNpepgncnoBne

Llenn, ocHOBHble NpUHLMNbI 1 06LWMe npaBuna npoBefeHus paboT Mo MeXrocyfapCTBEHHOW cTaHaap-
Tn3aunm yctaHosneHol TOCT 1.0 «MexrocygapcreeHHaa cucrema craHgaptnsaunm. OCHOBHbIE MOJTOXEHNA»
n rOCT 1.2 «MexrocygapcTBeHHaa cucrema craHgaptusaunn. CtaHgapTbl MeXrocygapCcTBeHHble, npasuna
N pekomeHgauumnm no MexrocyfapcTBeHHOW cTaHgapTusaunun. Mpasuna pas3paboTku, NPUHATUSA, 0OHOBIEHUA
N OTMEHbI»

CeefigHns1 O cTaHgapTe

1 NOArOTOBNEH Hay4yHO-NpOU3BOACTBEHHbLIM pecny6/iMKaHCKUM YHUTapHbIM npeanpuatnem «beno-
pycckuii rocyfapCTBEHHbI MHCTUTYT cTaHgapTmsaunn u ceptudumkayum» (benfMCC) Ha ocHoBe COHBCTBEHHO-
ro nepesofia Ha PYCCKUI A3bIK aHI/1053bI4YHON Bepcuu cTaHgapTa, ykasaHHOro B nyHkre 5

2 BHECEH ®epgepanbHbiM areHTCTBOM MO TEXHUYECKOMY PeryinMpoBaHuio U MeTponornm

3 MPUHAT MexrocygapCTBEHHbIM COBETOM MO cTaHAapTusauum, MeTposiorum u ceptudukaumm (npo-
Tokon oT 31 AHBaps 2024 r. Ne 169-)

3a NpuHATUE nporosocoBanu:

KpaTKoe HanMmeHoBaHne CTpaHbl KO,CI, CTpaHbl COKpaLLlEHHoe HanMeHoBaHNe HalMoHa/IbHOTo opraHa
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 no ctaHgapTusauun
ApmeHus AM 3A0 «HaunoHanbHbIA opraH nNo cTaHgapTU3aumn 1
mMeTponorum» Pecnyb6nunkun ApMmeHns
Benapycb BY lFoccraHpapT Pecnybnvku Benapycb
KasaxctaH KZ FoccTraHgapT Pecny6nmkn KasaxcTaH
Knprusuns KG KbipreisctaHgapT
Poccua RU PocctaHaapt
TagxukmuctTaH TJ TapxukcTaHgapT
Y36ekncTaH uz Y36eKcKoe areHTCTBO MO TEXHUYECKOMY PerysiMpoBaHuio

4 TMpukazom PefepanbHOro areHTCTBa N0 TEXHUYECKOMY peryimpoBaHuio U MeTposorun ot 13 Hosa6ps
2025 r. Ne 1376-cT MexrocyfapcTBeHHbln ctaHgapT TOCT IEC 60079-29-2—2024 BBeAeH B felicTBME B Ka-
yecTBe HauMWOHanbHOro ctaHgapta Poccuiickoit depgepaynn ¢ 1 aHBaps 2027 1. ¢ NpaBOM A0CPOYHOr0 MNpu-
MeHeHus

5 Hactosawmwmii ctaHgapT MAEHTUYEH MexayHapoaHomy cTaHgapTty IEC 60079-29-2:2015 «Cpegabl B3pbl-
BoonacHble. YacTb 29-2. [leTekTopbl ra3oB. Bbi6op, MOHTaX, MCNOJ/Ib30BaHWE U TeXHUYeckoe 06CyxumBaHue
0eTeKTOpOoB ropwyunx rasos u kucnopoga» («Explosive atmospheres — Part 29-2: Gas detectors — Selection,
installation, use and maintenance of detectors for flammable gases and oxygen», IDT).

MexayHapoaHblli cTaHgapT pasdpabotaH TexHuyeckum kommtetom TC 31 «O60opyaoBaHue Ans B3pbiBO-
onacHbIxX cpea» MexayHapoAHON afekTpoTexHuvyeckoir komuccum (IEC).

HanmeHoBaHue HacTosAWero craHgapta U3MEHEeHO OTHOCUTENbHO HaWMEeHOBaHWA YKa3aHHOro mexay-
HapoAHOro ctaHgapTa Ans npusefeHus B cooTseTcTBue ¢ FTOCT 1.5—2001 (nogpasgen 3.6).

Mpn NpuMeHeHWN HaCTOALWEro cTaHgapTa PEKOMeHAYeTCs UCMOoNb30BaTb BMECTO CChbINTIOYHbIX MeXAy-
HapoAHbIX CTaHAapPTOB COOTBETCTBYIOLIME UM MEXrocyAapCTBEHHble CTaHA4apThl, CBEAEHUA O KOTOPbIX Mpu-
BeJeHbl B AONO/IHATE/IBHOM NPUAoXeHUn A

6 B3AMEH I'OCT IEC 60079-29-2—2013
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WHdopmaunsi o BBefeHUn B AelicTBMe (NpekpalieHun AeicTBuUS) HACTOSWEro craHgapTa 1 nsme-
HEHWI K HEMY Ha TeppuTOpUM YKa3aHHbIX Bbllle rocyfapcTB NybanKyeTCs B yKazaTenax HalMoHabHbIX
cTaHapToB, N3jaBaeMbiX B 3TUX rocygapcTBax, a Takke B ceTu VIHTepHeT Ha caiiTax coOOTBeTCTBY-
HOLLUX HAUVOHA/IbHbIX OPraHoB No cTaHAapTu3auuu.

B cnyyae nepecmoTpa, M3MEHEHUS UM OTMEHbl HACTOSLLEero cTaHgapTa cCooTBeTCTBYLWAas UH-
opmauns 6ygeT onybsvMkoBaHa Ha oduunanibHOM UHTeEpPHeT-caliTe MexXrocyaapcTBEHHOrO coBeTa no
cTaHjapTu3auum, MeTponorum u cepTudukauum B kKaTanore «MexrocygapcTBeHHble CTaH4apTbi»

© IEC, 2015
© OdopmneHne. ®IrbY «NHCTUTYT cTaHgapTmnlaumm», 2025

B Poccuiickoii ®efepalmm HacToAWMIA cTaHAAPT HE MOXET OblTb NMOMIHOCTLIO WK
YaCTMYHO BOCMPOU3BE/EH, TUPAXMPOBAH M pPacnpocTpaHeH B KayecTBe ohuuMaibHOro
nsgaHua 6e3 paspelleHuss deaepasibHOro areHTCTBa Mo TEXHUYECKOMY PEerynnpoBaHuio
U MEeTposoruun
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BBegeHune

[aszoaHanusaTtopbl ropYmnx ra3oB npefHasHayeHbl 418 UCMNOMb30BaHUA B CUTYaLMAX, Korga cyliecTsyeT
PUCK O/151 XXU3HW U/IM COBCTBEHHOCTU, BbI3BAHHbI BO3MOXHbIM CKOM/IEHUEM TFOpHOYEil ra3oBO3AYLIHOW CMECH.
[a3zoaHanmsaTopbl ropoYMx rasoB AalT BO3MOXHOCTb CHU3UTb PUCK NyTeM OGHapyXeHuUs ropryero rasa wu
Bbl4ayM COOTBETCTBYHLLEro 3ByKOBOrO WM CBETOBOroO npegynpexgatwuiero curHana. OHM Takke MOryT npu-
MEHATHCA AJ1 MHULUMPOBAHMA Mep NpeaynpexneHns aBapuu, Takux Kak ocTaHOBKa paboT Ha npeanpuaTtuu,
3Bakyauma nepcoHana v AeicTBus No NpegoTBpalLeHN0 noxapa.

[a3o0aHann3aTopbl ropYMX ra3oB MOryT 6bITb UCNO/b30BaHbI 419 ONpeAeieHns A0B3PbIBOONACHOW KOH-
LeHTpauuy roptoymnx rasoB B YCNOBUAX, KOrga BO3MOXHO YBe/IMYEHUE cOoAepXaHUsA ropryux rasoB A0 B3pbl-
BOOMACHOro ypoBHA. O6LWne TexHnyeckue tTpeboBaHUs K razoaHanusatopamMm roproyMx rasoB yCTaHOB/IEHbl B
IEC 60079-29-1 un IEC 60079-29-4. Tpeb6oBaH/s kK 6€30MaCHOMY MCNO/Ib30BaHUKD CTalLMOHapPHbIX ra3oaHanun-
3aTopoB npusepgeHsl B IEC 60079-29-3.

OpHako oA4HO NAUWb COOTBETCTBME rasoaHasiM3aTopoB 3asAB/IEHHbIM TEXHWYECKUM XapakTepucTtukam
He MOXeT rapaHTMpoBaTb TOr0, YTO WX UCMNONb30BaHWE [O/HKHbIM 06pasoM 3aWUTUT XU3Hb UM COBCTBEH-
HOCTb B MecTax, I4e BO3MOXHO MPUCYTCTBUE TOpHYMX ras3oB. Hagnexaumnii ypoBeHb 6€30MacHOCTU 3aBUCUT
B 3HAUYMTE/IbHOI CTeneHn OT NpaBWILHOTO BbiGOpa rasoaHannsaTopa, MecTa ero ycTaHOBKM, MeTO40B rpafy-
MPOBKN 1N MEPUOLMNYECKOr0 06CNYXMBAHMUS B COYETAHUM CO 3HAHMAMWU OTrpaHWYeHuii NMpUMeHsieMOoro MeTtoga
onpegesieHsa. JOCTUTHYTb 3TOM0 BO3MOXHO /Wb MPU Ha/IMYUM OTBETCTBEHHOrO, KBaNU@UUMPOBAHHOIO pYy-
KOBOASLLEro nepcoHana.

LononHnTeNbHbIA PUCK AN XU3HU NpeacTaBnisieT TOKCUYHOCTb HEKOTOPbIX Fa30B M NMapoB BCEX XUAKO-
cTeldl, Kpome BoAbl. Kak npaBunno, He y4nuTbiBAeTCS, YTO BCE rOplYMe napbl TOKCMYHbI MPU UX COAEPXAHUN B
BO34yXe B ropasfio MeHbllUeM KOMMYECTBE COOTBETCTBYIOLLEI0 HKHErO0 KOHLEeHTPaLMOHHOro npejena pacnpo-
cTpaHeHnsa nnameHu (HKIMP). MasoaHann3aTopbl ropoymx rasoB, Ha KOTOpble pacnpocTpaHseTcs fgeincresue
IEC 60079-29-1 n IEC 60079-29-4, He npefHa3HauyeHbl cneuuasbHO AN o6Hapy>XXeHUs TOKCUYHbIX BELLEeCTB
W, KaKk NnpaBuao, NPy BO3MOXHOM BO34EACTBUM TOKCUYHbIX BELLECTB TPEOYOTCA AOMNOHUTENbHbIE Mepbl Npe-
[OCTOPOXHOCTM A1 3alMUTbl TEXHUYECKOTO nepcoHana.

MepeHOCHbIE razoaHa/n3aTopbl, Ha KOTOpPble pacnpocTpaHsaeTcs AelicTBMEe HacTosWero craHgapTa u
IEC 60079-29-1 u IEC 60079-29-2, 06bIYHO CHabXeHbl AOMNOMHUTENbHBIMU AaTyMkaMu ANs ob6HapyxeHus
KOHKPEeTHbIX TOKCUYHbIX rasoB, a Takke ANA OnpefeneHna HepocrtaTka kucropoga. lMosib3oBaTenn LONXKHbI
NMOMHWTb, YTO AaXe He3HauUTesibHbli HefOoCTaTOK KUMCAopoAa MOXeT ObiTb Bbi3BaH MPUCYTCTBMEM APYrOro
TOKCUYHOIO rasa uauM napa, Kotopble Hesb3sl JOCTOBEPHO onpefennTb NPUMEHSAeMbIMU razoaHannsaropamu.

B HacToAwwi cTtaHgapT, a Takke B IEC 60079-29-1 n IEC 60079-29-4 BkNtoUYeHbl 06liMe TpeboBaHuUs
K coAepXxaHuio pyKoBOACTBa MO 3Kcnayatayum razoaHanm3aTopoB roptoymnx ra3os. [laHHble cTaHgapTbl cofep-
XaTt Takke cBefeHUsA O BbllWeyNnoMAHYTbIX 06/1acTAX 3HAHUSA.

HacTosAwwmii cTaHgapT paspaboTaH crneunasnbHO Aaa Toro, 4Tobbl OXBaTUTb BCe AelCTBUSA, Heobxoan-
Mble O/19 yCNeLwHoro onpeaeneHnsa roproymx rasos, BKIYaa perynspHoe npoBefeHue TexHU4yeckoro obceny-
XuUBaHUA. B Apyrux pasfgenax Hactofilero crtaHgapTa ycTaHoB/eHbl TpeboBaHWA K MeTogaMm onpefesneHus
roploymx rasoB. TpeboBaHUA KaxXAoro nyHKTa npegHasHavyeHbl 4719 KOHKPEeTHOro npuMeHeHus. B cBA3K ¢ aTum
HEeKOTOpble CBeLEeHNs NOBTOPAKTCA B pa3fIMyHbIX MYHKTaX, HO pacCMaTpuBalOTCA C pa3HbiX CTOPOH.

B tabnuue 1 npuBefeHbl pekOMeHAauuu Nno 3Ha4YMMOCTU cofepXaHus OoTAesNbHbIX pa3fenoB ANns Tex
WU UHBbIX BUOOB AEATENIbHOCTH.

B HacToAWeM cTaHAapTe npuBefeHbl peKkoMeHaaLuun 018 yCTaHOBKM CPOKOB NPOBeAeHUss TEXHUYECKOro
o6CcnyXnMBaHUa 1M Nepuoanyeckoin rpagynpoBku. Heobxoanmo Takke yunTbiBaTb AEWCTBYyHOLWME OTpac/ieBble
HOPMbI U NpaBuia, KoTopble ABNAKTCA 0653aTes/IbHbIM MUHUMYMOM.
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Tabnuuya 1— OCHOBHble 3a4a4M U NPUHLUMNGLI peLleHus
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M E X T OCVYAAPG CTUBETHH HBDB 1 CTAHOAPT

B3PbIBOOMACHbIE CPEAbI
YacTb 29-2

Ma3zoaHannsaTtopsobl.
TpeboBaHMA K BbIOOPY, MOHTaXY, MPUMEHEHUNIO N TEXHNYECKOMY OBCNYXVBaHWNIO ra3oaHasin3aTtopoB
roproumx ra3oB U Kncraopoga

Explosive atmospheres.
Part 29-2. Gas detectors.
Requirements to selection, installation, use and maintenance of detectors for flammable gases and oxygen

Jata BBegeHua —2027—01—01
C rpaBoM [OCPOYHOro MpUMeHeHus

1 O6nacTtb nNpUMeHeHus

HacToAwwmin cTaHAapT cOAepXMUT yKka3aHua 1 pekomeHgauuy ansa Bbibopa, ycTaHOBKM, 6€30nacHoro umc-
NONb30BaHNA U TEXHUYECKOro 06CNyXnBaHua anektpuyeckoro obopyposanusa Il n | rpynn — rasoaHannsaro-
pOB, CMrHaA/M3aTOpPOB W razoaHasinTUYECKUX CUCTEM, COOTBETCTBYKLWMX TpeboBaHuam IEC 60079-29-1 wnn
IEC 60079-29-4, ncnonb3yembix Assi o6ecneyeHnss NpOMbIWIEHHO 6€30NacHOCTM M NpefHa3Ha4YeHHbIX A5
oBHapyXXeHUsa roprynx rasoB 1 onpefeneHns ux cogepxaHusa®.

HacToAwwnii ctTaHfapT pacnpocTpaHsaeTcs Takke Ha rasoaHann3aTopbl KMC/IOpoAa, NPpUMeHAeMble B TeX
cnyvasx, Korga sawmura oT B3pbiBa obecneymsBaeTca npefoTBpalieHnemM NOCTYNNEHUA KAcopoaa, a He ¢ no-
MOLLbIO ONpefeneHns CoAepxXaHna NPUCYTCTBYIOLLMX TOPOYNX ra3oB UM Mapos, a Takke Ha rasoaHanusarto-
pbl KMC/IOpoAa, NpUMeHseMble 41 U3MEPEHUSI COLEepPXaHMa Kucnopoga B NOA3EMHON YroflbHOM LiaxTe.

HacTtoAwwnin ctaHgapT npeacTtasnser cob6oil cobpaHne npakTMYECKMX 3HaHWA B MOMOLWb MO/Mb30BaTe-
N0, NpUMEHsAEeMOe K raszoaHanusartopam, curHanmsaropam, cuctemam u BCcnomoratesnibHOMY 060pyAOBaHuio,
KOoTopble OGHapyXuBalwT W ONpPefensaoT cofepxaHue ropwoyeil UAM MNOTEHLMA/IbHO B3PbIBOONACHON cMecu
rasa Wim napa c BO34yxXOM, npeobpasys 3/1eKTPUUYECKUiA CUrHan OT YYBCTBUTE/IbLHOIO 3/1leMeHTa B nokasaHus
NHAWKaTopa, BK/IOYEHVE CBETOBOI WAN 3BYKOBOW CUrHanusauuu, Wav UCMOMHUTENBHOIO YCTPONCTBA, UM nX
KOMOUHaLNK.

Fa3oaHanusaTopbl, CUTHAIN3ATOPbI U CUCTEMBI MOTYT 6bITb UCMONL30BaHbl KakK CPefCTBO CHUXEHUA pu-
CKa A/19 XU3HW UM COBCTBEHHOCTMW, BO3HMKAKOLWLEr0 BCNeCTBME CKOMNMIEHUA TOPHOYERn ra3oBo3ayLLHONW CMecH,
nocpefcTsoM obecneyeHs CBOEBPEMEHHOIO npeaynpexaeHus. Takke oHM MOryT ObiTb MCMOMb30BaHbl A1
MHULMNPOBAHUA OonpejeneHHblX Mep npefoTepalleHns asapum (HanpumMmep ocTaHoBKa NMPOU3BOACTBA, 3BaKy-
auus nepcoHana, npegynpexzeHue Bo3ropaHus).

HacToAwwnii ctaHgapT pacnpocTpaHAeTca Ha cTayMoHapHble M NepeHoCHble rasoaHanusaTtopsl. B pas-
HOIi cTeneHn OH pacnpocTpaHaeTcs Ha 6e30nacHoe MCMNofIb30BaHWe HOCKMMbIX MOPTATUBHbLIX razoaHanusaTo-
poB. OCKO/IbKY MHOTVie COBPEMEHHbIE ra3oaHann3aTopbl U CUTHAIN3aToOPbl YKa3aHHbIX TUMOB MMEIT B CBOEM
cocTaBe faTyuku A5 OonpefeneHns HepocTaTka kucnopoga v (Mnn) AaTyvkM HEKOTOPbIX TOKCUMYHBIX rasos,
HeKOTOpble JOMNO/IHUTENIbHbIE YKa3aHUA NPUBEAEHbl U AN HUX.

* HaCTOFlLLI.VIVI CTaHOapT pacnpocTpaHAeTCA Ha BHOBb pa3pa60TaHHb|e CTauyMoHapHble, NepeHoCHble, nepegBnxHble
N MHblE rasoaHa/In3aTopbl, CUTHaUIN3AaTOPbI K ra3oaHa/IMTUYEeCKMe CUCTEMbI, a B pAae C/iydaeB U Ha paHee BbiMyLEeHHbIE.

M3gaHne opuuynanbHoe
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B HacTofwem cTaHgapTe TEPMUH «roployne rasbl» nogpasymMeBaeT Takke W roprume napbl, €cniu He
yKasaHo WHoe.

[JelicTBne HacTosAwero ctaHfapTa He pacnpocTpaHseTcs Ha cpefbl, coAepxaliMe roproyuve BeliecTBa
B BUAe TymaHa, M3-3a MUCMOoJIb3yeMbIX B HACTOSLLEEe BPeEMA METOA0B U3MEepPeHUS.

HacToswmii cTaHgapT NPUMMEHSOT K ra3oaHanusartopam, oTHocawumcs ko Il u | rpynnam 3nekTpoo6o-
pyfoBaHusa (T. e. afekTpoobopynoBaHus, npefHasHavyeHHOro An8 WCNOJ/1b30BaHWUA B LENAX MNPOMbILLIEHHONR
U KOMMepYecKkoil 6e30nacHOCTW, MpefHa3Ha4YeHHOro A/ NPMMEHEHUS BO B3PbIBOOMACHbIX 30HAaX COMacHo
Knaccudukauum, npueegeHHon B IEC 60079-10-1).

B HacToslWeM cTaHgapTe pacCMOTPEHbI:

a) cTaunmoHapHble rasoaHanuMsaTopbl, B TOM 4YuC/Ne razoaHanm3atopbl, YCTAHOB/IEHHbIE Ha TpaHCnopT-
HbIX cpefcTBax;

b) nepeaBMXHbIE 1 NEPEHOCHbIE ra3oaHann3aTtopbl U CUTHaNM3aTopbl;

C) noptatuBHble (NepPeHOCHbIE) ra3oaHann3aTopbl U CUTHANN3AaTopPbI.

HacTtosawmin ctaHgapT He pacnpocTpaHsaeTCsa Ha HKenepeyncneHHble ra3oaHanmsaTopbl (HO MOXeT COo-
AepXaTb nofie3Hble CBeAEeHUs O HUX), NpeAHa3HavyeHHble As:

a) onpefeneHns HeroprYnx TOKCUYHbIX ra3os;

b) gNa nabopaTopHbIX N HAY4YHbIX UCCNeA0BaHWNIA;

C) TONbKO A/15 KOHTPONSA TEXHO/IOTMYECKNX NPOLECCOB;

d) AnA NnpuMeHeHMsa B npoueccax nepepaboTkM U NPOU3BOACTBA B3pPbIBYATHIX BELLECTB;

€) ANna onpejenieHns B3pbIBOONACHbIX cpef, 06pa3oBaBLUMXCA B pe3ynibTate MPOHUKHOBEHUSA B BO34YX
nbiAn UM ob6pasoBaHua B BO3AyXe TymMaHa.

2 HopmaTuBHbIE CCbIJIKA

B HacTosiwem cTaHgapTe MCNosb30BaHbl HOPMATUBHbLIE CCbIJIKA Ha criefdylowue ctaHfapTbl [4na gatu-
pOBaHHbIX CCbI/IOK MPUMEHSAIOT TONbKO YKa3aHHOe M3faHue CCbIJIOYHOro ctaHjapTta, ANA HeJaTUPOBaHHbIX —
nocnegHee nsgaHve (Bknw4yaa Bce U3MeEHeHUA)]:

IEC 60079-0, Explosive atmospheres — Part 0: Equipment — General requirements (B3pbiBoOnacHble
cpenbl. Yacte 0. O6opypoBaHne. O6wume TpeboBaHns)

IEC 60079-10-1:2008*, Explosive atmospheres — Part 10-1: Classification of areas — Explosive gas
atmospheres (B3pbiBoonacHble cpeabl. YUacTb 10-1. Knaccudpmkaymsa 30H. B3pbiBoonacHblie ra3oBble cpefpbl)

IEC 60079-10-2, Explosive atmospheres — Part 10-2: Classification of areas — Combustible dust
atmospheres (B3pbiBoonacHble cpefbl. YacTtb 10-2. Knaccudunkaumnsa 3oH. BapbiBoonacHble NblfieBble cpefbl)

IEC 60079-13, Explosive atmospheres — Part 13: Equipment protection by pressurized room “p” (3a-
wuta obopyfoBaHNs NomMelleHneM noj U3bbITOYHbIM AaBNEHUEM «P» W UCKYCCTBEHHO BEHTWMPYEMbIM NO-
MELWLEHNAM «V»)

IEC 60079-17, Explosive atmospheres — Part 17: Electrical installations inspection and maintenance
(B3pbiBoONnacHble cpedbl — YacTb 17. KOHTPO/sib U TEXHUYECKOEe 06CNyXnBaHue aneKkTpoobopynoBaHns)

IEC 60079-19, Explosive atmospheres — Part 19: Equipment repair, overhaul and reclamation (9nek-
Tpoob6opyfhoBaHue B3pblBO3alwmuieHHoe. YacTe 19. PeMOHT 1 npoBepka 3/1€eKTPo060opyA0BaHUA, UCMOJb3Y-
€MOro BO B3pPbIBOOMACHbIX ra3oBbix cpefax (KpoMe MoA3eMHbIX BblpaboTOK WM MPUMEHEHWUA, CBA3aHHbIX C
nepepaboTKoil 1 NPOU3BOACTBOM B3PbiBYaTbIX BEL,ECTB)

IEC 60079-29-1:2007**, Explosive atmospheres — Part29-1: Gas detectors — Performance requirements
of detectors for flammable gases (B3pbiBoonacHble cpegbl. UacTb 29-1. Ma3oaHanmsatopbl. O6wmne TexHmye-
Ckne TpeboBaHMA U MeToAbl UCNbITAHUIA ra3oaHann3aTopoB ropHYMX ras3os)

IEC 60079-29-4, Explosive atmospheres — Part 29-4: Gas detectors — Performance requirements of
open path detectors for flammable gases (B3pbiBoonacHble cpegbl. YacTb 29-4. a3zoaHannsatopbl. O6ume
TexHunyeckme TpeboBaHWsA M MeTOoAbl UCMbITAHWI ra3oaHann3aTopoB rOPHYNX ra3oB C OTKPbITbIM OMNTUYECKUM
KaHanom)

IEC 61285, Industrial-process control — Safety of analyser houses (YnpaBneHve TeXHONOrMYeckumu
npoueccamun. be3onacHOCTb aHaN3aToOPHbIX NOMELLEHWN)

* NeictByeT IEC 60079-10-1:2020. OfHako A1 0AHO3HAYHOrO co6ofeHUst Tpe6oBaHMSA HACTOSILLEro CTaHaapTa,
BbIPaXKEHHOrO B AAaTMPOBAHHON CCbl/IKE, PEKOMEHAYETCS MCMNOMb30BaTh TO/IbKO YKa3aHHOE B 3TOW CCbISIKE U3faHue.

* 3ameHeH Ha IEC 60079-29-1:2016. OaHako Ans 04HO3HAYHOro coboaeHnsa TpeboBaHNs HACTOSLLEro cTaHAapTa,
BbIPaXKEHHOrO B aTMPOBAHHOM CCbI/IKE, PEKOMEHAYETCS MCNOMb30BaTh TO/IbKO YKa3aHHOE B 3TOW CCbISIKE U3AaHMe.
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3 TepmMuHbI 1 onpeaeneHns

B HacToswem ctaHpgapTe npuMeHeHbl TepmuHbl o IEC 60079-0. MNockosbKy HacTosAWwMmMi cTtaHgapT Mo-
XeT OblTb NPUMEHEH CaMOCTOATENbLHO, onpefeneHns, npuseeHHble B IEC 60079-29-1 n IEC 60079-29-4, B
HEM NOBTOPAIOTCA.

MpumeyaHne — [oONONHUTENbLHbIE ONpPedenieHus, NPYMeHMbIE K B3PbIBOONACHLIM aTtMocdepam, coaepxar-
ca B MexayHapofHOM afnekTpoTexHuyeckom cnosape (IEV), IEC 60050-426.

3.1 CeoiicTBa 1 hm3nveckme xapakTepuCcTUKN rasos

3.1.1 okpyXawowmnii Bo3gyx (ambient air): ATMOcepHblii BO34yx B HenocpencTBEHHOI 6/1130CTU OT
rasoaHanusaropa.

3.1.2 uncTbln BO3ayx (clean air): Bo3gyx, B KOTOPOM OTCYTCTBYIOT rasbl ¥ napbl (BOCM/IaMeHSIOLWNXCS,
TOKCUYHBIX WIN BPeAHbIX ANA OKpyXallei cpefbl BeWwecTB), K KOTOPbIM razoaHanvM3atopbl MUMeKT YyBCTBU-
TeNbHOCTb WM KOTOPbIE B/IMSAIOT Ha XapakTepucTUKM ra3oaHann3aTopos.

3.1.3 KoHUeHTpauuna (concentration): KosnvyecTtBo onpefenseMoro rasa way napa B yCTaHOB/IEHHOM
KonnMyecTBe BO3AyXa WaM APYroro rasa, BbipaXeHHOe B COOTBETCTBYKOLWNX efnHMLAX N3MEPEHNS.

MpumeyaHne — Yauye BCero BCTPeUarTCs caeayowme eamHiLbl 3MepeHnin: oo6bemHas aons, % (cm. 3.1.19);
MonsipHas gons, %; % HKMP (4na KOHKPETHOro BEWECTBA); MUAMOHHASA Aons (MaH-1); munnnapgHaa gons (mnpa-1).

3.1.4 posa (dose): O6uiee konmyecTso abcop6GMPOBAHHOIO WM MOIMMOWEHHOrO BeLLeCcTBa 3a onpeje-
NleHHOoe BpeMms; A03a NponopuuoHanbHa CoAePXaHWo BelecTBa U NPOAO/HKUTENBHOCT BO3AENCTBUS.

3.1.5 B3pblBOOMacHasa rasosaa cpepna (explosive gas atmosphere): Cmecb ¢ BO34yxXOM npu aTmo-
chepHbIX YCNIOBUAX TOPIOYMX BELLECTB B BUAE rasa wav napa, B KOTOPOW nocsie BOCN/JaMeHeHUs nNpoucxoanT
camonofepxusaLieecs pacnpocTpaHeHue naaMeHu.

3.1.6 AMana3oH B3pbIBOOMACHbIX KOHLUEHTpaumnii (explosive range): Junana3oH KOHLEHTpauuin ropto-
yero rasa WaM napa B BO34yXe OT HMXHEro KOHLUEeHTPaLWOHHOro npejena pacnpocTpaHeHua naameHu Ao
BEPXHEro KOHUEeHTpPaLWOoOHHOro npegena pacnpocTpaHeHUs naamMmeHu.

3.1.7 pyaHuUHbIii ra3 (firedamp): Foptoyas cMecb rasoB, NPeUMYL,ECTBEHHO cocTosilasi M3 MeTaHa,
BCTpeyawlasaca B eCTECTBEHHOM COCTOSHWUWN B LLaxTax.

3.1.8 roptounin ras (flammable gas): a3 wnu nap, KoTopble NPV CMELWMNBAHUM C BO3YyXOM B onpeaeseH-
HOM COOTHOLWIEHMN 06pasyloT B3PLIBOOMNACHYIO cpeay.

MpumeyaHne — B HacToOAWEM CTaHAapTe Nof TEPMUHOM «TOPHOUMIA ra3» NMOHMMAKTCA Takke napbl roprUnx
XUAKoCTel (fanee — roproyve napbl).

3.1.9 Temnepatypa Bcnblwkn (flashpoint): MnHMManbHaa TemnepaTypa XUgKocTu, Npu KOTOPOW B pe-
rmamMeHTUPOBAHHBIX YCNIOBUAX Haf ee NOBEPXHOCTbI0 06pa3ylTcsA napbl, cnocobHble 06pa3oBbiBaTh BOCMaA-
MEHSAEeMYI0 NapoBO34YLIHY0 CMECh.

3.1.10 HWXKHWIA KOHUEHTPaUWOHHbI/ npenen pacnpocTpaHeHMs namMeHn [BocnsiameHeHus];
HKIMP; (lower flammable limit, LFL): KoHUueHTpaumna roprwyero rasa uam napa B BO34yXe, HMWKe KOTOpOi raso-
Bas cpefa He sABNSeTCA B3pbIBOOMACHON, BblpaxaeTcsa B npoueHTax (cm. IEC 60079-20-1).

MpumevyaHne — JaHHbIA TEPMUH TaKKE HA3bIBAETCS «HWDKHWIA NMpPeaen pacnpocTpaHeHus naameHu» (lower
explosive limit, LEL).

3.1.11 onTn4yeckoe u3ny4veHune (optical radiation): K onTuyeckomy u3syyeHuU0 OTHOCATCA ynbTpaduno-
nertosoe, BUAMMOE U MHpaKpacHoe nsnyyveHue.

3.1.12 oTHOCUTeNIbHasA MNJIOTHOCTL (relative density): OTHOWeHMe NAOTHOCTU rasa wWau napa K nnot-
HOCTW BO3AyXa MpW OAMHAKOBbIX 3HAYEHUAX faB/IEHUs U TeMnepaTypsbl.

MpnmeyaHne — TI10THOCTL BO3gyxa npuHATa 3a 1

3.1.13 MHTEHCMBHOCTbL YTeuku (release rate): KonuuecTBo roproyero rasa uam napa, BbiIcBob6oxgaemoe
B €4VHNLY BPEMEHU U3 MCTOYHMKA YTeUkM (KOTOpPbIA caM MOXET 6biTb MOBEPXHOCTbH XUAKOCTK).

3.1.14 NCTOYHUK yTeuku (source of release): Touka uaM MecTo, U3 KOTOPbIX MOXET NPON30ATK Bblgene-
HMe B aTMocdiepy rasa, napa Wam XnAKocTu, YTO NpuBeAeT K 06pa3oBaHNi0 B3PbIBOONACHO ra30BOi cpeabl.

[MCTOYHUK: IEC 60050-426:2008 (426-03-06), moaucukauma: UCKNOYEHO npumedaHue]

3.1.15 TOKCUYHBbIN ra3 (toxic gas): a3, okasbiBalLNiA BpeaHOe BO3AelicTBME Ha 3[0poBbe U (Mu) pa-
60TOCNOCOBGHOCTL YenioBeKa B CUTY CBOUX PU3NYECKUX MU PU3NKO-XUMUNYECKUX CBOMNCTB.
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3.1.16 BEPXHWUA KOHUEHTPAaLUMOHHbLIA Mnpeaen pacnpocTpaHeHus nnamMeHn [BocnsiaMeHeHus];
BKIMP (upper flammable limit, UFL): KoHueHTpauus roptoyero rasa wam napa B BO34yXe, Bbille KOTOPOW raso-
Basi cpefa He ABNAETCS B3PbiBOOMACHOI, BbipaxaeTcsa B npoueHTax (cm. IEC 60079-20-1).

MpumMeyaHne — [aHHbIA TEPMUH TaKkKe Ha3bIBAEeTCS «BEPXHWUIA Npeden pacnpocTpaHeHus nnameHun» (upper
explosive limit, UEL).

3.1.17 nap (vapour): Na3oo6pa3Hoe COCTOSAHME BellecTBa, KOTOpoe MOXeT AOCTUTHYTb paBHOBECUS CO
CBOUM XWAKAM WNN TBEPAbLIM COCTOSHMEM B paccMaTpuBaeMblxX AuMana3oHax TemnepaTtypbl U faBneHus.

MpumMedyaHue — 3TO yNpoLleHMe HaydyHOro onpeaeneHus. ONs ueneil HacTosLLero ctaHgapTa A40CTaTouyHO
3HaTb, YTO XMAKOCTb HAXOAMUTCS B COCTOSIHUM HWXE Temnepatypbl KUMEHUS NpU OKPYXatoLLMX TeMnepaType v AaBfeHuu.

3.1.18 BeHTUNAUUA (ventilation): MepemelweHne Bo34yxa W ero 3amelleHne CBEeXUM BO3L4YXOM NO[,
JeicTBnem BeTpa, nepenaga Temnepatypbl WM € NOMOLWbIO UCKYCCTBEHHbIX CPeACTB (HanpuMep NPUTOYHbIX
NN BbITSXHbBIX BEHTUIATOPOB).

3.1.19 o6bemHada gonsa (volume fraction v/v): OTHoWeEHNE 06beMa KOMNOHEHTa K 06beMY MHOTOKOMMO-
HEHTHOI ra3oBOl CMecK Npu onpefeneHHol TemnepaTtype n gaBneHun.

MpnmeyaHne — TaKkKe U3BECTHO Kak 06bEMHOE coaepxaHue.

3.2 Twunbl o60pynoBaHns

3.2.1 razoaHanusaTop, npeaHasHayeHHbI TONbKO A1 CUrHanu3auuu; curHanmsaTop (alarm-only
equipment): MasoaHanusaTop, MMeKLWNA YCTPONCTBO aBapuiiHO! CUrHanM3aunn, HO He OCHAalLEHHbI/ Noka-
3bIBAIOLWMM YCTPOWCTBOM WM HE MMEILMNA BbIXOAHOTO CMTHaMa, NPONOPLMNOHANbHOTO U3MEPEHHOMY 3HAYEHUIO
cofepXxaHus onpefensieMoro KOMNOHeHTa.

3.2.2 rasoaHanmMsaTop C NpUHyAuUTeNbHbIM crnocobom oTb6opa npobbl (aspirated equipment): la-
30aHann3aTop, B KOTOPOM OT60p Mpo6bl M Mofaya ee Ha AaTyYMK OCYLLECTB/ISAOTCA C NOMOLWbIO PYYHOrO WAn
3N1eKTPMYEeCcKOro Hacoca.

3.2.3 rasoaHanmsaTopbl HENPEPbIBHOIO AeAcTBUSA (continuous duty equipment): Fa3oaHanmsartopsl,
KOTOpble CMOCOGHbI PYHKLMOHNPOBATb NPOAO/KNTENBHOE BPEMS, NPU 3TOM AaTUHMKU razoaHanusaropa moryt
paboTaTb Kak B HEMPEPbIBHOM, Tak ¥ B NPEPLIBUCTOM peXMMe.

3.2.4 razoaHanusatop ¢ AN AY3NOHHbIM crnocobom oTbopa npobbl (diffusion equipment): Maso-
aHanuMsatop, B KOTOPOM ra3 M3 aHa/M3MpyeMOi rasoBOi cpefbl NOCTynaeT B rasoBblii AaTyMK C MOMOLLbIO
andpdysnn, 6e3 ncnosib3oBaHUA CPpeacTB MPUHYAUTENBHOrO oT6opa npoobbl.

3.2.5 B3pblBO3alnLEeHHOe ob6opyaoBaHue (explosion protected equipment): O6opynoBaHue, BK/IO-
yalwllee BMAbl B3pbIBO3aLWMTEl 060pyA0BaHusA, NpefycMoTpeHHble cTaHgapTamu cepumn IEC 60079.

3.2.6 B3pbIBO3awunTa (explosion protection): Mepsbl, o6ecneunBarLiMe B3pbiBO6e30NacHOCTL 060pyA0-
BaHWA ANa paboTbl BO B3pbIBOOMACHbIX cpejax.

3.2.7 cTauMoHapHbI rasoaHanmsatop (fixed equipment): FazoaHann3aTop, BCe YacTu KOTOPOro npeg-
Ha3HayeHbl ANA MOCTOAHHOW YyCTAHOBKM MO MeCTy aKchayaTtayuuu.

3.2.8 razoaHanM3aTopbl, OTHOCSALLMECS K 3NeKTpoobopyaoBaHuto rpynnbl | (group | equipment): Ma-
30aHanun3aTopbl, NpegHasHayYeHHble ANA NPUMMEHEeHUA B NMOA3EMHbIX BblpaboTkax WaxT U UX Ha3eMHbIX CTPO-
€HUAX, OnacHbIX N0 PYAHUYHOMY rasy v (Mu) roproyeli nbian.

3.2.9 razoaHa/nsaTtopbl, OTHOCALWMECA K anekTpoobopyaoBaHuto rpynnbl Il (group Il equipment):
FazoaHanunsatopbl, NpegHasHayeHHble 4719 NPUMEHEHUS B MecTax C NOTeHuMasibHO B3PbIBOOMACHON ra3oBoi
cpefoi, KpoMe NoA3eMHbIX BbIpaboToK WaXT M UX HA3EMHbIX CTPOEHMIA, ONACHbIX MO PYAHWYHOMY rasy u (unu)
roprYeEn nbinu.

3.2.10 nopTaTMBHbIe rasoaHann3saTopbl (portable equipment, portable apparatus): FasoaHanunsartopsl,
npucnoco6sieHHble 4158 ObICTPOro NepeMeLleHnss ¢ MecTa Ha MecTo M npefHa3HayeHHble 419 KPpaTKOBPeMeH-
HOr0 UM NOCTOSHHOTO MCMNOJIb30BaHUA BO BPeEMS NepeMelleHns.

MpumeyaHune — TIMTalOTCA OT 3/IEKTPUYECKON 6aTapen W AensTcs Ha crnegylowme Buabl YCTPOCTB (HO
HEe orpaHnuMBatoOTCS UMK):

a) MasiorabapuTHble razoaHa/IM3aTopbl MAccoii, Kak NpaBuio, MeHblue 1 K, Ans paboTbl C KOTOPbIMK AOCTATOYHO
NCMNOJb30BaHNS TOIbKO OAHON PYKY;

b) MHAMBUAYa/IbHbIE (HOCKUMbIE) ra3oaHa/IM3aTopPbl, pasMepamy U Maccoli NOXoXMe Ha MasiorabapuTHble, C Henpe-
PbIBHLIM PEXVMOM PaboTbl (HO HEOGSI3aTe/NIbHO C HEMPEPLIBHLIM PEXMMOM M3MEPEHWUS!), NpeAHasHaYeHHbIe /151 3aKpe-
nneHns Ha paboyein ogexae nonb3oBatesns; u

C) rasoaHanM3aTopbl 60/bLUMX Pa3MepoB, KOTOPbIMW NO/Ib30BaTE/lb MOXET YNpPaB/isTe MPU NEPeHOCKe B pykax, Ha
peMHe Yepe3 M/1evo WM Ha NsIMKax Ans NePEHOCKN, CHaGXEHHbIE UM HET PyYHbIM MPOGOOTOGOPHLIM 30HAOM.
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3.2.11 cuctema oTtbopa npobbl (sample (sampling) system): Cuctema, npegHasHadyeHHaa gna oT60-
pa nNpo6bl U3 6051ee YeM OA4HOWN TOUKM KOHTPO/IS, NPpOBeAEeHNS NPO6OMNOATOTOBKM W Mogadun npobbl K AaTynky
(6noky faTunkoB).

MpumMmeyaHne — Kak npaBuio, TePMUH yNoTpebsieTcsl B OTHOLIEHWM CTaLyMOHApHOrO 060pyL0BaHuUs, B KO-
TOPOM MHOrO4MC/IeHHble 06pasLbl NPoGbl, OTOGPAHHLIE U3 PAa3/IMUHBIX TOYEK KOHTPO/IS, MOCMeAoBaTeNIbHO MOCTynakT
K OAHOMY W/ HECKO/TbKUM AaTUMKaM.

3.2.12 rasoaHasiM3aTtopbl aNM304M4YECKOro AeNCTBUSA (spot reading equipment): FasoaHann3arTopsbl,
npegHasHayeHHble 4158 UCMOMb30BaHUSA B KOPOTKUE, Nepuognveckue UM HeperynsipHble NpoMexyTku Bpeme-
HW B 3aBUCMMOCTU OT He06xoaMMOCTU (Kak NpaBuno, B TeYeHUe 5 MUH UM MeHee).

3.2.13 nepenBWXHOIM razoaHasim3aTtop (transportable equipment, transportable apparatus): MasoaHanu-
3aTop, HE OTHOCALLMIACA K NOPTATMBHbLIM, HO OTHOCUTE/IbHO JIEFKO NMepeMelLaeMblii ¢ 04HOro MecTa Ha gpyroe.

3.3 [Oatyukn

3.3.1 TepmoKaTanMTUYECKNIA gaTumnk (catalytic sensor): JaTumk, npuHUMn AelicTBUS KOTOPOro ocHoBaH
Ha OKWC/IEHWW FOPHOYEro rasa npu KOHTakTe C MOBEPXHOCTbI0 3/1EKTPMUYECKN HarpeBaemoro katanmsaropa.

3.3.2 3/1eKTPOXMUNYECKUNIA JaTuuK (electrochemical sensor): JaTuuk, NpuHUMN AelicTBUA KOTOPOro OC-
HOBaH Ha W3MEHEeHUN 3M1eKTPUUYEeCKNX NapamMeTpOB 3/IEKTPOAOB, HAXOAAWMXCHA B KOHTaAKTE C 3/1€KTPOSIMTOM,
B NPUCYTCTBUWN onpeaensemoro rasa.

3.3.3 n/1aMeHHO-NOHU3aUWOHHbIN gatuuk; MU (flame ionization detector FID): [AaTuuk, npuHUuUn
[efcTBMA KOTOPOro OCHOBaH Ha MOHM3auMy MOJIeKyn onpejensemMblX BewecTB B MAamMeHu Bojopofa c no-
cnegylwwmm onpegeneHneM Toka MOHM3auuu.

3.3.4 aHanusaTop TemnepaTtypbl naamMeHun; ATI; gaTuuk TemnepaTypbl BocniameHeHusa (flame
temperature analyser FTA): laTunk, NpyHLMN AEeACTBMSA KOTOPOro OCHOBAaH Ha MOBbIWEHMW TemnepaTypbl nna-
MeHun Bogopoga (Wan Apyroro ropitoyero rasa) npyu Haauuuy B Nnpobe BO3AyXxa ropyux npumMmeceil.

3.3.5 nHpakpacHbln gaTtyunk; WK-gatumk (infrared absorption sensor): faTuuk, nNpuHLMN geicTeus
KOTOPOro OCHOBAH Ha MOrNOWeHMN MoJieKy1amMu onpeaensieMoro rasa 3Heprum CBeTOBOrO NOToka B ynbTpa-
moneToBoOli, BUAUMOI UM MHdpakpacHoi obnacTax cnekrpa.

3.3.6 NapamarHuUTHbIA gatuuk kucnopoga; NMM/[ (paramagnetic oxygen detector): JaTumk, npuHLMN
[eNcTBMA KOTOPOro OCHOBaH Ha MarHWTHbIX CBOMNCTBaxX Kucnopogaa.

3.3.7 POTONOHM3AUNOHHBIN gaTunk; W[ (photo ionisation detector PID): JaTuuk, NpuHUMN AeicTBuUs
KOTOPOro OCHOBAH Ha MOHMU3aLWUN MOJIEKYN onpefenseMoro rasa ynbTpamoneToBbiM U3yYEHUEM.

3.3.8 BbIHOCHOW [aT4yuK (remote sensor): [aTyuk, He ABASOWMICS HEOTbEM/IEMOM YacTbi kopnyca
rasoaHanusaTopa, a CBA3aHHbl/i C HAM MpW NOMOLWM Kabens nuTtaHna v ynpasieHus.

3.3.9 NoNynpoBOAHUKOBLIN AaTyuKk (semiconductor sensor): [aTtuuk, NpUHUUN AeliCTBUA KOTOPOro
OCHOBaH Ha 3aBUCUMOCTW 3/1EKTPONPOBOAHOCTM MOAYNPOBOAHUKA OT XemMocopbLuuy onpeaensiemMoro rasa ero
NMOBEPXHOCTbIO.

3.3.10 paTt4yuK (sensor): C60poyHas eauHnLLa, B KOTOPO PacrnosioXXeH YyBCTBUTE/bHbIN 3N1€MEHT, KOTO-
pas Takke MOXEeT cofepXaTb 3/IEMEeHTbl 3/IEKTPUYECKON CXEMbI.

3.3.11 yyBCTBUTE/NbHbIN 3/1EMEHT (sensing element): YacTb gatuuka, B KOTOPOW B MPUCYTCTBUU TO-
ptoyeli ra3oBoil cMecu NPOUCXOAAT (husnueckme UM XMMmumyeckme npesBpaLlieHns, KoTopble, B CBOK o4vyepefb,
MOTYT 6bITb MCNO/Mb30BaHbI AN Lenein n3aMepeHunini n (Mnm) curHannsayum.

3.3.12 paTyuvK onsa n3MepeHust B o4HOWM Touke (single point sensor): JaTuuk, NnpeAHasHauyeHHblil ans
onpejeneHns rasa B OAHON TOUKE — MeCTe ero yCTaHOBKW.

3.3.13 TEpPMOKOHAYKTOMETpMYECKnin gatumk; TKM[ (thermal conductivity sensor): JaTunk, npuHuun
[eiCcTBNSA KOTOPOrO OCHOBAH Ha M3MEHEHWW pasHULbl MexXAy TemnepaTypoil 3/1eKTPUYECKM HarpeToro asne-
MEeHTa, NOMELLEHHOTO B KOHTPO/IMPYEMYIO Cpeay, U TemnepaTypoli Takoro e afieMeHTa, NOMELLEeHHOro B Ka-
Mepy C ra3oM CpaBHEHMA, MU3-3a pa3HbiX TEN/JIONPOBOAHOCTEN ONpeaensieMoro KOMNOHeHTa 1 rasa CpaBHeHNS.

3.4 lMopauva razoB kK 060pya0BaHUNIO

3.4.1 To4Ka U3mMepeHua (measuring (measurement) point): MecTo ycTaHOBKM gatuyvka, npefHasHauvyeH-
HOro ANs onpefesieHUsi ra3a B OAHOM TOUKe, UMerLWero AMPY3NOHHbIA UM NPUHYAUTENbHbIA cnoco6 OT-
6opa npoosl.

3.4.2 ra3zoaHasin3aTop 4Ns n3MepeHnii B ogHOM Touke (point detection equipment): MazoaHanunsaTop,
npeAHasHauYeHHbl ANa onpeaeneHns rasa ToNbKO B OfHON TOUKE — MeCTe ero YCTaHOBKW.
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MpnmeyaHne — 3ITOT TEPMUH OTHOCUTCHA UMEHHO K rasoaHasiM3aTopam, a He K Toukam 0T6opa I'Ip06bl, Tep-
MWH C NMPOTUBOMNOJI0XXHbIM 3HAYEHNEM — «TpPacCCOBblEe rasoaHa/IM3aTopPbI».

3.4.3 ninHnsa npobooTbopa (sample line): YcTpoiicTBO, C NOMOLLbIO KOTOPOro razoBasi npo6a noctynaet
K JaTumnky.

Mpumep - ®UAbTPbI MEXAHWYECKO OUNCTKN, (PUNbTPbLI-BNArooTAEIMTEN U T. 4,

3.4.4 Touka oTbopa nNpobbl (sampling point): MecTo, 13 KOTOPOro NPOMUCXOAUT OTGOP aHaIM3NPyeMon
raszoBoii CMecK Ha rasoaHasm3aTtop C NPUHYAUTENbHbIM cnoco6om oT6opa nNpobbl.

MpumeyaHune 1— OB6bIMHO TEPMUH MPUMEHSETCS MO OTHOLUEHWIO K CTaLMOHAPHbIM razoaHasv3aTopamM U ra-
30aHaNIUTUUYECKUM CUCTEMAM C NPUHYAUTENbHBIM CNOCO60M OT6opa NPoobbI.

MpumeyaHune 2 — B Touke oT6GOpa NPo6bl 06LIYHO pasMeLLaeTca OUILTP MEeXaHUYECKO! OUMUCTKA WU UHOEe
o6opyaoBaHne, npeaHasHavyeHHoe A/1si Npo6onoAroToBKM.

3.4.5 Npo6o0T6OpPHUK (sampling probe): O6opyaoBaHue, NogKIOYaEMOE K rasoaHanu3atopy v npeg-
HasHayeHHoe 4/ NPUHYAUTENIbHOrO oT60opa NPobbl; MOXET BXOAUTL B COCTaB rasoaHanmsaropa Wiu nocras-
NATbCA Kak oTAes/ibHOe un3genue.

MpumeyaHne — [1pobGOOTEOPHMK OObIYHO NpeAcTaBAseT cob60i KOPOTKyO, A/IMHOM OKOMO 1 M, XeCTKyto Tpy6-
Ky, 4acTO UMEILLYI Te/IeCKONMYECKY KOHCTPYKLMIO, KOTOpas MPUCOEAVHSAETCS K ra3oaHain3aTtopy npy NOMOLLUM TGKOiA
TPYGKU.

3.5 CwurHanmsauuva v cUrHasabl HeMcnpaBHOCTU

3.5.1 ycTaBKa cpabaTbiBaHUs aBapuiiHOW curHanmnsayum (alarm setpoint): MoporoBoe 3HayeHue na-
pameTpa, onuchbiBalLl,ee HenpepbIBHOE WM AUCKPETHOE COCTOSIHME TEeXHO/I0rMYecKoro npouecca, KoTopoe
MHULMMPYET MHAMKAUUIO aBapuiiHON curHanmnsaumm (CBETOBbIM, 3BYKOBbIM CUTHa/IOM WX CUTHA/IOM APYroro
™mna).

3.5.2 aBapuiiHbIi curHan (alarm signal): 3ByKOBOI1, CBETOBOI, 3/IEKTPUYECKUI WM CUTHAN APYroro
TMNa, BblgaBaeMblli rasoaHannM3aTopoM, Korja U3MepeHHOe 3HayeHue cofepXkaHus onpefensaemMoro Komno-
HeHTa goCTUraeT ycTaBKM aBapuinHON curHanmsaunu.

3.5.3 HenpepbIBHbIE UK KBa3NUHENpPepbIBHbIe N3MepeHuns (continuous or quasi-continuous sensing):
Pexum paboTbl rasoaHanusaropa, nNpyv KOTOPOM HENPEPbLIBHO OCYLLECTB/IAETCA 3/1eKTPOoNuTaHne nepBuYHO-
ro npeo6pasoBaTesis, a NOKasaHWs CYMTbIBAIOTCA HEMNPEPbLIBHO M NEPUOANYECKN Yepe3 KOPOTKME MHTepBasbl
BPEMEHMN.

3.5.4 curHan HeucnpaBHOCTKU (fault signal): 3BykoBOW, CBETOBOW MAW CUTHAN APYroro Tuna, oTauyaro-
Wuiica OoT aBapuinHOro 1 n3BeLwarnwWwmii NPAMO UM KOCBEHHO O HEMCNPABHOCTN 060pyAOBaHNS.

3.5.5 NokasblBatollee ycTpoicTBo (indicating device): YcTpoincTBO 0TOGPaXEHUSI N3MEPEHHBIX 3HAue-
HUA AN COCTOSIHUIA rasoaHanmsaTopa B aHasiorosol mam undposoii hopme.

3.5.6 curHasn octaHoBa (inhibition signal): 3BykoBOI, CBETOBOI WM CUTHAN APYroro Tuna, n3BeLarLmii
0 TOM, 4To paboTa razoaHanmn3aTopa B HOPMasbHOM pexume MPUOCTaHOB/IEHA.

3.5.7 uuknnyeckue namepeHusa (intermittent sensing): Pexum paboTbl razoaHanusaropa, Npu KOTOpom
9NeKTPoNMTaHne WM rasoBblil NOTOK NOAANTCA K AaTUMKy nepuogmyeckn nubo nokasaHmsa gartymka cYMTbiBa-
I0TCA nepmnoanyeckm B COOTBETCTBUM C NpeayCcTaHOB/E€HHbIM LUK/TOM.

3.5.8 6nokupylowasaca aBapuintHass curHanusaumsa (latching alarm): ABapuiiHasi curHanusauus, ans
OTK/I0YEHUNA KOTOPOW nocse cpabaTbiBaHUs TpebyeTca NPUHATL cneyuanbHble Mepbl.

3.5.9 hyHKumna 6e3onacHocTum (safety function): ®yHkuus (HauMHas oT oTGopa NPoGbl U 3akaH4uBas
BblJayeil BbIXOAHbIX CUTHANOB rasoaHasv3atopa), peannsyemasi ra3oaHaMTU4ECKUM 060py[OBaHUEM, Cry-
Xawas ans obecneyeHus 6e30MacHOro COCTOSIHUS npouecca.

3.6 TMepuoanYHOCTbL NPOBEPOK U PEXUM paboTbl 060pyA0BaHMS

3.6.1 gpeid nokasaHwuii (drift): N3meHeHMe nokasaHWii razoaHanusaTopa BO BPEMEHU MNPU KOHTPO-
ne thukcMpoBaHHOW KOHLEHTpauuu uam npu UKCUPOBAHHOM pacnpefeneHnn cofepXaHua onpenesnsieMoro
KOMMOHEeHTa Mo BCeli A/IMHE ONTUYECKOTO NYTU NPY HOPMasibHbIX YCIOBUAX OKpyXatkLlieli cpeqbl.

3.6.2 npoBepka pabotocnocobHocTu (functional check): KoHTponbHasi onepayusi, npooanMasn ¢ npu-
MEHEHWEM MOBEPOYHbIX Fa30BbIX CMECER WM UHbIX CPEeACTB ANA NMPOBEpKM paboTocnocobHOCTM razoaHanu-
3atopa, B TOM 4yucre u oas nposBepku cpabaTbiBaHWUSA CUTHanun3aLuu.
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MpumevyaHne 1— lMpoBepka paboTOCNOCOOHOCTM MPOBOAUTCSA 6€3 KOPPEKTUPOBKM YYBCTBUTENBHOCTU U Hy-
NeBbIX MOKa3aHWil razoaHasmsaTopa.

MpumedyaHune 2— lNpoBepka paboTOCNOCOBHOCTM MOXET 0603HaYaTLCA CAeAYHLWMMM TEPMUHAMU: «MPOBEpP-
ka cpabatbiBaHna» (response check), «ygapHblii TecT» (bump test).

3.6.3 nepBuYyHaa rpagyvpoBka (initial calibration): Bbibop onpegenseMoro KOMNOHEHTa W AnanasoHa
n3mepeHuid, NnpoBefieHne KOPPEKTUPOBKM YYBCTBUTENLHOCTM U HYNEBbIX NOKa3aHWn rasoaHanmsaTopa ¢ UCMoJib-
30BaHMEM MOBEPOYHbLIX Fra30BbIX CMeCel Mpu BbiNyCke U3 NPOU3BOACTBA WM MPU BBOAE €ro B 3KCNayaTauuio.

3.6.4 BellecTBa, oTpaBndwoWwmMe gatymkm (poisons <for sensors>): BeuwecTBa, KOTOpble NPUBOAAT
K BPEMEHHOW WM NOCTOSIHHOW MoTepe YyBCTBUTE/IbHOCTU AATUYMKOB.

3.6.5 nepnogmnyeckasa rpagynpoBka (recalibration): Mepuoanyeckas KOppekTUPOBKa, a Takke nposep-
Ka 4YyBCTBMTENIbHOCTU W HY/EBbIX MOKa3aHwii razoaHanusatopa, NPOBOAMMbIE C UCNO/Ib30BAHMEM MOBEPOY-
HbIX TA30BbIX CMECEi; nepuoanyeckas rpagynpoBka He 3aTparmaeT NpaBuUbHOCTb YCTAHOBKM onpeaensiemMmo-
ro KOMNOHEHTa ¥ AManasoHa U3MepPEHU, NPpoBeAEHHbIE NPWU NEPBUYHON rpagynpoBKe.

3.6.6 BpemMsi BOCCTaHOBJIEHUA (recovery time): Bpemsa mexay MOMEHTOM, Korja Ha BXo4e AaTyuka
OTMeYaeTcs MFHOBEHHOE CHUXEeHWEe KOHLEeHTpauuu rasa, ¥ MOMEHTOM, KOrAa BbIXOAHOW cCuUrHan gartumka fo-
cTUraeT yCTAHOB/IEHHOIO 3HAYEeHMUs.

3.6.7 CeneKTUBHOCTb; W3bMpaTenbHOCTb (selectivity): COOTHOWEHNE MeXay YYBCTBUTENIbHOCTbIO
AaTynka K onpeaensieMomMy KOMMOHEHTY U YyBCTBUTE/IbHOCTbIO AaTyMKa K APYrMM rasam.

MpumMmevyaHne — EC/M razoaHanvsatop XapakTepusyeTcsl BbICOKOW W36MpaTeNbHOCTbIO, €ro YyBCTBUTE/Ib-
HOCTb K MHbIM rasam, COAepXallMmcs B aHaNM3pyemoii npo6e, GyaeT MeHbLUE, YeM YyBCTBUTEILHOCTL K onpeaensieMo-
My KOMMOHEHTY, a nokasaHus ero 6yayT 6051ee [JOCTOBEPHbLIMU.

3.6.8 UyBCTBUTENBLHOCTbL (sensitivity): OTHOLWEeHNEe BbLIXOAHOIO CUrHana raszoaHanusarTopa K cogepxa-
HUIO TOplOYero rasa.

MpumeyaHune 1— B psage cnyyaeB nof YyBCTBUTENbHOCTbIO NOHUMAETCA MUHMMasIbHOE CoAepXaHue onpe-
[e11eMOro KOMNOHEHTa, KOTOPOe MOXET ObITb U3MEPEHO ra3oaHaIn3aTopoM, B 3TOM C/lyvae npaBWibHee roBOpUTL O Mo-
pore oGHapyXeHus.

MpumeyaHune 2— BbicoKasi YyBCTBUTENbLHOCTb MNOAPA3yMEBAET, UTO ra30aHa/IM3aTOP MOXET U3MEPSATb HIU3Koe
cofepxaHue rasa un napa.

3.6.9 npegenbHble NoKa3aHUA (span): MakcuMasibHO BO3MOXHOE 3HayeHue nokasaHuii raszoaHanusa-
Topa, NpeBblllaklliee BEPXHIOKW rpaHuLy Avana3oHa n3MepeHuid, npu nogaye rasoBoii cMecu, cojepxallei
onpepensemMblii KOMMOHEHT.

3.6.10 BpemMs ycTaHOBNEHUS NokKaslaHwuii (time of response tx): MHTepBan BpeMeHU, M3MepsieMbIid no-
cfne nporpesa rasoaHanusaTtopa, Mexay MOMEHTOM CKa4ykoo6pa3HOro M3MeHeHUs KOHLeHTpauuu onpegens-
€eMoro rasa (MHTerpasbHON KOHUEeHTpauuu ANs TPacCOBbIX ra3oaHasM3aTOpoB B OTKPbITOM ONTMYECKOM Ka-
Hase) 1 MOMEHTOM, KOrga mnokasaHusi rasoaHanu3atopa AOCTUIHYT YCTAaHOBJIEHHON A0MM X B NpoueHTax oT
YCTaHOBUBLLEIOCHA 3HAYEHUs.

MpumeyaHne — Bpems YyCTAHOB/IEHUSI NOKAa3aHWIi He HOPMUPYETCH A8 ra3oaHasIM3aTopoB 3NN30ANYECKOro
nelicteus.

3.6.11 HyneBoii ras (zero gas). PekoMeHA0BaHHAs MPOU3BOAUTESIEM ra3oBasi CMeCb, B KOTOPOWN OTCyT-
CTBYIOT roptoyme rasbl 1 rasbl, BAMSAIOLUME HA NOKAa3aHWA, a Takke BELLeCTBa, 3arpsAsHsoWmMe aaTunk razoaHanu-
3aTopa, npefHasHavyeHHas Ansi NPOBeAEHNSA TPafyMPOBKM HY/IEBbIX NMOKa3aHM U HACTPOWKM rasoaHanusatopa.

3.7 Ocobble TEPMUHbI AN TPACCOBbIX razoaHasin3aTopos

3.7.1 anbbeno (albedo): XapakTepucTuka oTpaxaTesibHO CNOCOGHOCTU MOBEPXHOCTU, BblpaxXeHHas
B BMJE OTHOLIEHUS CBETOBOrO NOTOKa, pacCcesiHHOro MOBEPXHOCTbK BO BCEX HanpaBieHusX, K MOTOKy, najato-
LWeMy Ha 3Ty MOBEPXHOCTb.

3.7.2 aBapuiiHbIi curHan 6nokmpoBku (beam blocked signal): 3BykoBoii, CBETOBOW WM KaKoi-Nnn6o
APYroil BbIXOAHOW CWUrHan, CBMAETENbCTBYHOLWMIA O TOM, YTO ONTUMYECKNIA MyTb G/IOKMPOBAH WAW CUTHAN MNpu-
€MHMKa C/INWKOM cfliab Ansa HopMasibHOro QYHKUMOHMPOBaHWSA razoaHanusaropa.

3.7.3 noBepoyHasa rasosas KioBeTa (gas calibration cell): FTepMeTWUUHbIA KOHTEHEpP C ONTUYECKU Mpo-
3payHbIMN OKHaMUW, NpefHa3Ha4YeHHbI A8 3an0/IHEHUS NOBEPOYHLIMU Fa30BbIMU CMECAMM.

3.7.4 nHTerpanbHasa KoHUeHTpauua (integral concentration): CymmapHoe cofepxaHue onpegessemo-
ro KOMNOHEeHTa BAO/Ib ONTUYECKOTO MyTHU.
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MpumeyaHune 1— WHTerpanbHaa KOHUEHTpauus BblpaXkaeTcs B eAuHMLAX KOHLEHTpauun, YMHOXEHHON Ha
pacctosiHue (Hanpumep, HKIMP-m ans roprounx ra3oB wWin MH_1-M ANsi TOKCUYHBIX ras3oB).
MpnmeyvyaHne 2— 100%HKMP- 1m=1HKMP-m; 10 % HKMP « 10m = 1 HKMP-Mm.

3.7.5 meTeoposiornyeckasa ontnyeckasa ganbHocTb; MOJ (meteorological optical range, MOR): Anu-
Ha ONTMYECKOro MyTn B aTMocdiepe, NpU NPOXOXAEHUU KOTOPOW KONMMMWUPOBAHHbLI CBETOBOW NOTOK Namnbl
HakanmBaHuA ¢ LBETOBON TemnepaTtypoii 2700 K ocnabnsetcsa o 5 % oT cBoero nepBoHayasibHOro 3Ha4YeHus.

3.7.6 OTKpPbITbI ONTUYECKWI KaHas; Tpacca (open path): MpoTsxeHHas o6aacTb NpocTpaHcTBa, Npo-
xoaawas yepes 06nacTb UAM YacTb 06/51acTM aTMocepbl, B KOTOPOI MPOBOAUTCSA onNpefesieHne UHTerpanb-
HOM KOHLEHTpauumn n yepes KOTOPYH rasbl MOryT CBOOGOAHO NnepemMelyaTbes.

3.7.7 onTuyeckasa ocb (optical axis): CpefHAA NUHUA ONTUYECKOTo NyTU.

3.7.8 onTuyeckuin NyTb (optical path): MyTb, KOTOPbLI/i ONTUYECKOE W3/TyYEHWE MPOXOAUT OT UCTOYHMKA
N3Ny4yeHnsa A0 NPUEMHUKa.

MpumeyaHne — W3nyyeHne MOXET MPOXOAUTb Yepe3 OTKPbIThIA ONTUYECKWIA KaHan OAVH, ABa WM 6onee
pasa, B 3aBWCUMOCTY OT KOHCTPYKLMM ONTMYECKOro 6/10Ka.

3.7.9 npuemMHuK (receiver): KOHCTPYKTMBHO 3aKOHYEHHOE YCTPOWCTBO, coAepxXallee NpUeMHNK onTuye-
CKOr0O M3Ny4yeHus, a Takke Npu HeobXxoAUMOCTU CBA3AHHbIE C HUM ONTUYECKNE N 31EKTPUYECKME KOMMOHEHTHI.

3.7.10 cBeToBO3Bpawaresns (retroreflector): Yronkosbili oTpaxartenb, OAVUHOYHbIA WAN COCTOALWMIA K3
MHOXeCTBa CEeKLWA, oTpaxalwLwWwmnii nagatwoLiee n3siyyeHne CTPoro B HanpasaeHUN UCTOYHMKA.

3.7.11 paTtuuk rasa (gas detection transmitter): CTaunoHapHbllii razoaHanusatop, nepegawwinii name-
puTencHy MHdopmauuto B oopme, yaoOGHONM Ana nepegayvn, B COOTBETCTBMM C OOLLENPUHATLIM MPOMbILL-
NIeHHbIM CTaHgapToM (Hanpumep, LMAPOBON WM AUCKPETHbIA CUTHAbI, BbIXOAHON CUrHAA NMOCTOSHHOTO TOKa
oT 4 go 20 MA), npeAHa3Ha4YeHHbIl 419 UCNOMb30BaHUA C BHELWHUMU 6/10KaMy ynpaBieHuns, cuctemamu c6o-
pa AaHHbIX (LEHTPa/IM30BAHHOIO MOHMTOPMHIA U aHa/IOTMYHbIMUK), KOTOPble 06bIYHO O06pabaTbiBaOT MHAOP-
Maunio, NoCcTynawlLLyo U3 pasiMyHbiX MECT U UCTOYHWKOB, B TOM YUC/IE€ U OT ra3oBbiX AATUMKOB.

3.7.12 npuemonepenatymnk; TpaHcuBep (transceiver): KOHCTPYKTUBHO 3aKOHYEHHOE YCTpPOWCTBO, CO-
Jepxalwee 0o4HOBPEMEHHO UCTOYHUK U NPUEMHUK ONTUYECKOTO M3MYyYEeHUS, a Takke npu Heob6xoaMMOCTU CBS-
3aHHbIE C HUMW ONTUYECKUE N 3N1eKTPUYECKNE KOMMOHEHTHI.

3.7.13 koadhhmymeHT nponyckaHua (transmittance): [ons CBeTOBOro noToka, o6pasylowero napasn-
NenbHbIA Ny40K, NOC/e NPOXOXAEHWA onpeaeneHHOro oNTMYeckoro nyTu B atmocdepe.

3.7.14 nepepatyuK (transmitter): KOHCTPYKTMBHO 3aKOHYEHHOE YCTPOMCTBO, coAepxalliee UCTOYHUK ONTK-
YeCKOro U3nyyeHus, a Takxe npy Heo6xo4MMOCTY CBSI3aHHbIE C HUM ONTUYECKME W 3/IEKTPUYECKNE KOMMOHEHTHI.

4 OcHoBHasi MHopMaLMsi O CBOICTBAX, XapaKTepuUcTUKax 1 BO3MOXHOCTU
onpeaesieHnsl ra3oB 1 NapoB

4.1 OnpepfeneHvie rasos 1 Napos

4.1.1 Obwume cBefeHnA

B HacTodWweM pasgene onnmcaHbl paszintiuna Mexnay rasamu, KOtopblie OCTaldTCA B ra3006pa3HOM COCTO-
AHUN Npn 06bIYHbIX 3HAYEHUAX AaBneHna n temnepartypbl Opr)KaiOLL[,eVI cpeabl, n napamMmu, KOTopble MOryT
Cyl,ecTBoBaTb B XWAKOM COCTOAHUWN MPW paccMaTpuBaeMblX 3HAYEHUAX AaB/eHUA U Temnepartypsbl.

3(1)(*)6KTVIBH&H pa60Ta rasoaHann3atTopoB ropYnx rasoB 3aBUCUT HE TOJIbKO OT UX TOTOBHOCTU K pa6o-
T€, HO U OT I'IpaBVII'IbHOVI aKcnayartaunn.

XapaKTepVICTVIKVI razoaHann3atopoB, UX TOTOBHOCTb K UCNO/1b30BaHUO, Kak 1 3HAKOMCTBO NoJsib3oBaTesis
C orpaHn4eHnAamMmun, cBA3aHHbIMW KakK C npuHUumnnamm ,quICTBI/IFl AaT4ynkKoB, TaKk U C 0COOBEHHOCTAMM KOHKpETHOVI
KOHCTPYyKUWNN, HE MOryT camun no cebe AaTtb rapaHTuio, 4To UCNOoJIb30OBaHMe rasoaHann3atopoB AOJIKHbIM 06-
pasom 3aWnTUT TEXHUYECKMI nepcoHan, paboyme 30HblI UK MecTa, B KOTOPbIX BO3MOXHO MPUCYTCTBUE FOpto-
4YMX rasoBs uUanm napos. YpOBeHb ,CI,OCTVIFHyTOVI 6e30nacHOCTN TakXe 3aBUCUT OT CaMOro nosnb3oBaTtend, KOTOprVI
A0J/1KeH 06ﬂa,anb OCHOBHbLIMW 3HAHMAMM O CBOWCTBAX rasa u napa un CBA3aHHbIX C HUMW ABNTEHUAX.

TN 3HaHUA NO3BONAT NOMb30BaTENIO onpenennTb, Kakne rasbl TaXXesiee Wiy nerye Bosgyxa, Korga napbl
TAXenee Bo3ayxa UM UMEKT Ty Xe MJIOTHOCTb W, c/sieaoBaTtesibHO, KakK MOTyT 06pa3OBaTbCﬂ NX CKonneHuA.
Ecnn un3BecCTHbI HanpaB/1ieHMe " CKOPOCTb ABWXEHUA BO3AyXa, MOXHO paccuyntaTb, KakK 6y,qu nponcxoanTb
pacnpocTpaHeHne B3pbIBOOMACHOW cMecu. Takke MOryT Cyl,ecTBOBaTb MPUYMHLI (PU3NYECKOTO UM XUMU4Ye-



FOCT IEC 60079-29-2—2024

CKOTo xapakTtepa, HaknagblBallne orpaHUYeHnss Ha MCNoMb30BaHWE rasoaHasM3aTopoB B KOHKPETHOM Chy-
Yyae, HanNpMmep 0COOGEHHOCTU rPasyMpOBKH.

CnepyeTt NpuUHMMaTh BO BHUMaHWeE He TOJIbKO Te rasbl 1 napbl, MPUCYTCTBME KOTOPbIX HEOOGXOANUMO onpe-
AenuTb, HO U Te, KOTOpble onpefensaTb He TpebyeTcs, HO OHM TakKXke MOryT NMpUcyTcTBOBaTh B aTMocdepe.

Cnepyet Takxe NpUHMMaTb BO BHUMaHWe BO34EWCTBME BIAXHOCTU M KoNebaHuii TemnepaTypbl, 0COGEH-
HO KOorga MCcnob3ylT NPO600TOOPHbIE IMHUWM WU, YTO 6OMee BaXHO, eCQN NPUCYTCTBYIOT MHble Mapbl, Kpome
napos BOApbl.

He3HaunTesibHble M3MEHEHMWA YCMIOBUI OKpyXalleih cpefbl, Takne Kak NOBbIWEHWE WAW NMOHUXEHWEe
TemnepaTypbl, B 60/IbLUMHCTBE C/ly4yaeB He yuuTbiBAeMble, MOTYT CU/IbHO NOBAUATbL Ha pe3ynbTaTt onpegene-
HUA, B YaCTHOCTM, NPV Ha/IMuUKN XUAKOCTEel, BblAeNsALIMX Napbl, KOTOPble MOTYT KOHAEHCMPOBATLCS B BUAe
TymMaHa CHapyXu 1 BHYTPU ra3oaHasiMTuyeckoro o6opynoBaHus.

MpeHebpexeHne 3aTMMK CBOICTBAMM ra3oB M NapoB Ha N060M 3Tane Bbibopa, YCTaHOBKM, BBOAA B 3KC-
nnyatayuto, obyyeHus, paboTbl 1 Nepnogmyeckoro o6¢cnyxmeaHua no6oro, camoro NPoOcToro razoaHanunsaTo-
pa MOXeT MPMBECTM K Bblgaye OWMNOOYHbIX NOKa3aHWUil. TakMe MnokasaHWMs MOTyT Bbl3BaTb, C OHOI CTOPOHbI,
N0XHOe cpabaTbiBaHWe CUTHanM3auun AN HenpasBwu/bHOEe AelcTBUe, a C Apyroli — OTCyTCTBUE CUTHaNuM3a-
LM 1 He06X0AMMBbIX BbIXOAHbIX CUTHAOB. MNMofgo6HbIE hakTopbl MOTYT NPUBECTUN K BO3HUKHOBEHUIO pucka Ans
XW3HW U COBCTBEHHOCTN.

HekoTopble rassl WM napbl MOTYT Bbl3BaTb KOPPO3UO UK ApyTMe NOBPEXAEHUA OnpeAesieHHbIX BUAOB
[aTUYMKOB. Y HEKOTOPbIX AaTYMKOB OrpaHUYeH CpoK cnyx6bl. CoO BpEMEHEM Y HUX MOXET U3MEHUTLCSA YYyBCTBU-
TE€/IbHOCTb. DTO OTHOCUTCA K HEKOTOPbIM TUNaM AaTUMKOB TOKCMUYHBIX Fa30B U KNCMOpOAa, a Takke BEPHO ANs
[aTYMKOB roprymnx razoB. OTO OCHOBHAasA NpuU4YMHa, MO KOTOPOA HEo6XOAMMO 4YacTo NPOBEPSATb YYBCTBUTE/b-
HOCTb AaTtumka. O6bIMHO NPOBEPKY OCYL,ECTB/ISOT C MOMOLUbIO MOBEPOYHOI rasoBoli cmecu, nogaBaeMol
yCTaHOBJIEHHbIM crnoco6oM. O6opyaoBaHMe AN NPOBefeHUs MPOBEPKM/TpagynpoBku, noaxoasiiee ANs of-
HOro TUMNa CUrHaIM3aToOPOB, MOXET He MOAXOAUTb A4a APYroro Tuna, No3Tomy, Kak npaBusio, TpebyeTcs cneuu-
anbHoe 0Gy4yeHne nepcoHana.

C yyeToM TOrO, YTO CMeCb, KOHLEHTpaLuus KOTOpPOi npeBbillaeT BEPXHUIA Mpeaen BOCM/aMeHsIeMOCTH,
He siBNseTca B3pbIBOOMACHON, cnegyeT MOHMMAaTb, YTO Mpu pasbaBfeHWM BO3LYXOM OHa CTaHeT B3PbIBOO-
NacHoi, U No3TOMY Llenecoo6pasHo cuMTaTb €ro B3pbiBHbIM. CrieAyeT Takke OTMETUTb, UTO OH MOXET ObITb
TOKCUYHBIM NpK ropasfo 60s1ee HU3KMX KOHLEeHTpaLusx.

4.1.2 MpaBuia 6e30nacHOCTM Npu onpeAesieHNN CoLepXaHUsS ToprYMX ra3oB B MecTax NpuUCyT-
CTBMSA TEXHUYECKOro nepcoHana

Mpu Bxofe B NMOTEHLMA/IbHO OMACHYK 30HY HEOOXOAMMO 4acTO NPOBEPSATL NOKa3aHUsA rasoaHaan3aTo-
pa. MoTeHUManbHO onacHasi 30Ha MOXEeT YXe COoAepXaTb B3pblBOONACHbIE Tasbl WK OblTb HENPUTOAHONW ANS
AblXaHUsA, B TakUX cnydvasx nepcoHany notTpebyeTcsi COOTBETCTBYOWEE NpeAynpexaeHue.

FazoaHanusaTop BblgaeT NnokasaHWs TOJ/IbKO A8 TOro MecTa, r4e OH YCTaHOBJEH, WX A1 TOYKA B Ha-
yasie Npo600TOOPHON NUHMK, ecnn TakoBasi MCMONb3yeTcs. B3pbiBoonacHas cpega MoXeT ob6pa3oBaTbCs B
HECKO/IbKMX MeTpax OT TOUYKM oT6opa npob6bl. CnegoBaTtesibHO, HEO6X0AMMO NMPOBECTU HECKOSIbLKO M3MepeHUi
CO BCeX CTOPOH paboyei 30Hbl, YTOObI YA4OCTOBEPUTLCSA, YTO B HE OTCYTCTBYHOT CKOMMEHMUS B3PbIBOOMNACHOIO
raza unau napa.

Ecnu npeanonaraeTcs, 4TO NPUCYTCTBYHOT roptoumne napbl, To c/fedyeT NpoBecTn oT6op npobbl Ha pac-
cToAHMM 1 mam 2 cm OT nona. Takne AeicTBUS MOryT 06HapyXuTb npo6aemy (Hanpumep HEOOMbLUY yTeuky
XNAKOCTU) HA paHHeM 3Tane ee BO3HMKHOBEHMS. B Takom criydyae HeoOGX0AMMO MPOBEPUTH BCe Gamxanwume
K UCTOUYHUKY YTEUKMN YINy6/ieHuns.

Moka3aHnsa rasoaHannMsaTopa AelCTBUTE/NbHbI TO/IbKO HA TOT MOMEHT, KOTf4a OHU cuuTbiBarTCs. O6CTOSA-
TeNbCTBa MEHATCSA. PeKOMeHAYyeTCsl NepuonYeckn NOBTOPSATbL UBMEPEHNST, 0COBEHHO ecnu npeanosaraeTcs
npucytcTeue napos (cM. 4.3.3) 1 NoBbllWAETCA TemnepaTypa.

Ecnu B paboueil 30He MOXEeT MPUCYTCTBOBATH LUMPOKUIA CNEKTP ra3oB M NapoB, TO C y4eTOM pa3HOW 4vyB-
CTBMTENILHOCTU razoaHanmnsarTopa K KOMMNOHEHTaM ra3oBoOii CMecu Heo6X04UMMO YCTAHOBUTb HM3KOE 3HaYeHne
nopora aBapuiiHOl cUTHanM3aumu.

Ecnu cywecTByeT BEPOATHOCTb NPUCYTCTBMA BELLECTB, OTPaBAAKLWMUX AaTYNK (HANpUMep CU/IMKOHOB,
3TUNNPOBAHHOTO GEH3MHa, KACMIOT U T. 4.), He06X04MMO Yalle NPOBOAUTbL MPOBEPKY YYBCTBUTENBHOCTU raso-
aHanM3aTopoB C TepMOKaTa/IMTUYECKUMUN UK MONYNPOBOAHUKOBLIMU gaTymkamu.

KoHTponupysi cpefly Ha KOHLEHTpaLUI roproYnx rasoB 1 napos, caegyeT Takke yuynTblBaTb TOT hakT, 4To
MHOTMEe M3 HUX, B TOM 4YMC/ne BCe Mapbl, 3a UCKIKOYEHNEM NapoB BOAbl, TOKCUYHbI. MoOryT notpeboBaTbCs Kak
[OMNOMHUTE NbHbIE faTYMKM Ha Takue rasbl U napbl, Tak U A4OMNOSIHUTE/IbHbIE MepPbl NMPEeAOCTOPOXHOCTM.
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Ecnn B cocTaB rasoaHasin3aToOpOB TFOpPHOYMX ra3oB BXOAAT TakkKe BbICOKOYYBCTBUTE/IbHbIE AAaTUMKM Ha
OTAEeNbHble TOKCUYHbIE Ta3bl, TO TakMe faTynku MOryT o6HapyXumBaTb TOMIbKO 3T KOHKpeTHble rasbl. Kak npa-
BWJ/1I0, OHM HE CMOCOGHbLI 06HAPYXUTb NPUCYTCTBME B aTMOcdiepe Kaknx-1mbo ApYyrux BpeAHbiX BeLecTB.

KoHTponb HepgocTaTka Kuc/opofa TEeCHO CBA3aH C M3MEpPEHUEM TOpHYMX ras3oB, nogpobHee 3To byaer
onucaHo B 4.4.1. YacTo 3ta hyHKUMA gobaBnsetcs B rasoaHanmsatopbl. Cyuw,ectByeT MHOXECTBO BO3MOXHbIX
NPUYNH BO3HUKHOBEHMWS HepocTaTka kucnopoga. B HEKOTOpbIX cnyyasx 4yacTUYHON MPpUYMHON aeduunTa Knc-
nopoja fABNAeTcs NPUCYTCTBUE B aHa/IM3MPYyeEMOI cpefie TOKCMYHOro BeLLEeCTBa, YTO caMo no cebe npeacras-
naeT 3HauYUTeNbHY ONacHOCTb. B 3TOM cnyyae Takke HE06X0AMMO MCNONb30BaTb AONOSTHUTE IbHbIE AAaTUYNKN
N NPUHUMAaTb AONOSIHUTENbHbIE Mepbl NPeLOCTOPOXHOCTH.

Mepep npoBefeHneM paboT BO B3pbIBOONACHOI 30HE PEKOMEHAYETCSA B NPUCYTCTBUM NnLa, OTBETCTBEH-
HOro 3a 6e3onacHoOCTb NpoBefeHus paboT, cneumanncTa No oxpaHe TpyAa WM APYroro nuua ¢ Nofo6HbIMU
NO/THOMOYMAMMW ONpefennTb NepevyeHb TOKCMYHbIX BELLeCTB, NPUCYTCTBME KOTOPbIX BEPOATHO B MecTe Mpo-
BeAeHusa paboT, n Npyu npoBegeHnn paboT NPUMEHATb razoaHann3aTtop, NO3BOAAKLWMNIA onNpeaenisiTh Kak ropto-
une, Tak U TOKCUYHbIEe BellecTBa.

MpumeyaHne — B pasHbIXx CTpaHax MPUWHATbI pas3Hble 3HAYEeHWs, OnpedernsllmMe MakcyMaslbHble O0My-
CTUMbIE YPOBHW MPUCYTCTBUA BPeAHbIX BelecTB. bonee noapobHyH MHopMaunio MOXHO MOyYnTb B aMepUKaHCKMX
nepeyHsax USA’'s ACGIN book of TLV's (Threshold Limiting Values) n BEIs, rae npuegeHsl 3Havenusa MAK (npegensHo
[ONyCTMas KOHLUEHTpaumnsi BpeAHbIX BELLECTB B BO3AyXe paboyein 30Hbl), WM MOXHO 06paTuTbCs 3a Heli B EBponelickyto
KOMUCCUIO MO BOMPOCY OMACHbIX AJ151 XN3HWU XMMUYECKNX COEAVNHEHWI B MPOMbILLNIEHHON 30HE, KOTOpas MyGnKyeT CMMCOK
pekomeHaoBaHHbIX MAK. O6e opraHM3aumMn exerogHo 06HOBASAKT AaHHblE NepeyHn. B gpyrmx ctpaHax 06bIYHO MCMOSb-
3yHOT OAHY M3 3TUX 6a3 AaHHbIX KaKk OCHOBaHME A/151 BbiMyCka COOCTBEHHbIX HALVOHA/IbHbIX AOKYMEHTOB, KOTOpbIE Takke
MOXHO MCMo/b30BaTh B paboTe.

4.2 HekoTopble 06lyMe CBOWCTBA ra3oB U NapoB

Bce rasbl 1 napbl NOSIHOCTbHIO CMELUNBAKTCA MeXAy co60i ¢ noMoLwbio Anddy3nn v npu nepemeLlu-
BaHMN. CMellaBLlWmNCb, OHW 6oNblle He pa3fensoTcs. O4HaKo HeKOTopble rasbl U napbl Npyu CMELWeHUn MoryT
BCTynaTb Mexay c0o60li B XMMUYECKYI peakuuio.

Ecnu copepxaHue Kakoro-to rasa wuam napa yBenmunmBaeTcs B O4HOM MecTe, TO 3TO 06bsACHAETCA TeM,
4yTO faHHOe BelecTBO MPOoAO/IKAeT OTKyAa-TO MocTynaTtb, a He SAB/SEeTCS CNefCcTBMEM TOro, 4Yto fpyroe Be-
LLecTBO ocaxaaeTcs.

Kak To/IbKO MPOM30LW /10 CMeLleHNe ra3oB M NapoB, OHW OCTAKTCA HepasAe/leHHbIMU, €C/IN TO/IbKO OAWNH
M3 KOMMNOHEHTOB CMECU He yfanserca XMMUYECKUM MyTeM WaW He MnoraowaeTcs, Hanpumep, YrofibHbiM unb-
TpoM. B cnyyae c napamu XxuakocTell yganeHne napa M3 CMecu MOXeT NPOoM30iNTW Takxke Mpu ero KoHAeHca-
Luun BCNenCTBMUE MOBbLIWEHUA AaB/EHUS U (UN) CHUXKEHUA TeMnepaTtypbl.

MAOTHOCTbL YMCTLIX rasosB W NapoB NPONopuMoOHasibHa UX MOJIEKYNAPHON Macce. [pn cMeleHun rasos
M NapoB He NMPOUCXOAUT U3MEHeHUs ux obbema. CnepoBaTesibHO, NJIOTHOCTbL CMeceli rasoB U NapoB MOXeT
6bITb MPOCTO BbiBEAEHa U3 06bEMHbIX A0/1Eli U MOIEKY/IAPHbBIX MAcC UX KOMMNOHEHTOB. Ecnn nMmetoTcs fgaHHble
06 OTHOCWUTENbHOW MAOTHOCTM KOMMOHEHTOB, TO OTHOCUTENIbHASA NMJIOTHOCTb CMECKM MOXEeT OblTb paccumTaHa
Ha OCHOBaHWUN 06BbEMHbIX A0/E U OTHOCUTENbHbBIX NIOTHOCTEN KOMMNOHEHTOB.

Bo3ayx MMeeT OTHOCUTE/IbHYI MOJIEKYNSAPHYO Maccy, NpubanM3nTenbHO paBHY 29, COOTBETCTBYIOLLYIO
OTHOCUTE/NIbHOW MAOTHOCTKU, paBHOW 1. Hanpumep, rasbl C MOAEKYISIPHBIMU MaccaMy MeHblue 29 6yayT nMeTb
OTHOCWUTENbHYIO MIOTHOCTb MeHblue 1 n 6yayT nerye BO3gyxa.

B kauyecTBe npumepa MOXHO NMPUBECTW Creayllnii cnyyali. MeTaH ¢ MOJIEKY/ISIPHO Maccoii, paBHOIA
16, 6ygeT nerye BO3A4yxa, a YrNeKUCnbliA ra3 ¢ MOJIEKY/IAPHOA Maccoi, paBHOW 44, — Tshkenee Bo3gyxa.
Cmecb 3Tux ABYX rasos, obpasylowascsa, Hanpumep, Ha MecTe CBasikKu OTXOAOB, WAM ras3, coAepxalunincsa B
WaxTHOW nopoje u cocTosAWwmiA n3 npuMepHo 53 % 06beMHO Aonn mMeTaHa M 47 % 06beMHOM A0MN yIieKnc-
Noro rasa, 6yfeT UMeTb Takyr Xe NJO0THOCTb, Kak U NJIOTHOCTb BO34yXa.

CmecKn 4McToro BO3AyXa C YWCTbIMK ra3amu WM rasoBbiIMU CMECSMW, KOTOpble nerye Bosgyxa, byayt
Takxe fierye Bo3gyxa, HO pasHuLa B OTHOCUTE/IbHON MAOTHOCTM 6yAeT MeHblle, YeM A8 YUCTbIX ra3oB U na-
poB. Cmecu 6yayT CTPEMUTLCS MOAHATHLCS BBEPX A0 TEX MOp, NoKa He CTaHyT HaCTO/NIbKO pa3baBsieHbl YACTbIM
BO34YyXOM, YTO pasHuLa B OTHOCUTENbHOW NMOTHOCTU OKaXeTCsH He3HauyuTesbHOM.

Cmecun 4ncToro Bo3gyxa C YMCTbIMU rasaMmy WaM napamu, KoTopble Tshkenee BO3fyxa, byayT Takke TA-
Xefnee BO3Ayxa, HO pasHMLa B OTHOCMTE/IbHOM MAOTHOCTM 6GyAeT MeHblue, YeM A/ YMCTbIX ra3oB W Napos.
OHu 6yayT CTPEMUTLCA NepemMecTUTbCA B MeCTa, Pacno/iOXeHHble HKEe YPOBHSA 3eMau (Hanpumep, Konogubl,
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SIMbl, BnaguHbl), 4O TeX NOp, NMOKa He CTaHyT HACTO/IbKO pa3baBfeHbl YUCTbIM BO34YXOM, YTO pasHuua B OT-
HOCWUTENbHOI NJIOTHOCTW OKaXeTCs He3Ha4YuTesNbHO.

ECnn NCTOYHMK yTEUKM 1 BO34YyX BOKPYT HEro 3HAYMTENbHO TEMN/Iee OKpyXaloLw,ero Bo3ayxa, Bolgensemas
CMeCb MOXET cHayana NofAHMMaTbCH, AaXe ec/iM ee OTHOCUTEesibHass MAOTHOCTb Bbiwe 1. JkcnepumeHTaslb-
HbIM MyTEM YyCTAHOB/IEHO, YTO NOBblWeHNe TemnepaTypbl Ha 30 K* yMeHbllaeT OTHOCUMTENIbHYI NIOTHOCTb Ha
10 %. BepHa n obpaTHas 3aBMCMMOCTb, KOrga Temnepartypa MCTOYHMKA YTEYKM MeHblle, Yyem TemnepaTtypa
OKpyXXawLjero so3gyxa.

Bcneacteme pasHuubl TeMnepaTtyp B 30HE YTEUYKUM U BIMAHWUS €CTEeCTBEHHOW TypOyneHTHOCTM rasbl u
ra3oBble CMeCU C OTHOCUTENbHOW MNJIOTHOCTbIO B AMana3oHe oT 0,8 fo 1,2 BeayT cebs Kak rasbl, paBHble Mo
NAOTHOCTM BO34yXYy, W cnefoBaTesibHO, CMOCO6HbI pacnpoCTPaHATLCA BO BCEX HamnpaB/IEHUAX.

Bce roptoume rasbl 1 napbl 06nafalT TakKuMy XxapakTepucTukaMm, Kak HUKHUA KOHLEHTpPaLMOoHHbIA npe-
pen pacnpocTtpaHeHuss nnamenun (HKMP) n BepXHWl KOHLEHTPALMOHHbLIA Npegen pacnpocTpaHeHns naameHu
(BKMP). 2T npefensl ycTaHaBMBAOTCA ONbITHbIM NYTEM, AaHHble 06 3TUX nNpegenax ANs MHOIMMX BeLLecTB
MOXHO HaliTn B IEC 60079-20-1. 3Tn gaHHble He MOryT 6bITb Npejcka3aHbl C OnNpefeneHHon TOYHOCTbIO.

MpumeyaHune — TIOCKOMbKY 3TO 9KCMEPUMEHTASIbHBIA METOA, pasHble CTpaHbl yCTaHaBMBAKOT pasHble 3Ha-
yeHus ansa 3HaveHnin HKMP n BKIMP, koTopble NMEKT HpUANYECKYHD culy. B kayecTBe ABYX MPYMEpPOB:

- NFPA 30 — ny6nvkauus, ncnonsdyemas B CLUA;

- GESTIS — obwenoctynHas 6a3a AaHHbIX, UCnosiblyemMasi B F'epmaHin.

Bce napsbl, 3a UCK/IOYEHVEM NapoB BOAbl, B TOW WAW WHOWN CTeneHun ABAAIOTCA TOKCUYHbIMKU. Bce ropto-
yme napbl TOKCUYHbI NpU cofepXaHuu ux B Bo3gyxe Huxe 25 % HKIMP, mHOrMe TOKCUYHLI Npu cofepXaHuu
MeHee 1 % HKMP. B nto6om cny4dae rasbl (Kpome BO3dyxa WM Kucropoga) ABAsTCA ygywawwmmn (T. e. ux
BO3J€eNCTBME HA TEXHUYECKNIA MepcoHas Bbi3BAHO TO/IbKO TEM, YTO OHM YMEHbLUAKT COAEpXaHne Kucaopoga
B BO34yxe). TOKCUYHOCTb APYINX rasoB MOXeT BapbMpoBaTbCA OT CPefHeN A0 BbICOKOW.

MprumevyaHne — AcHUKCUAHT NPEACTaBAeT COO0/ HETOKCUYHBIN WM OYeHb YMEPEHHO TOKCUYHBIA 1 (B OC-
HOBHOM) MHEPTHbIN ras, KOTopbIii paGoTaeT MyTeM BbITECHEHUS! KUCMIOPOAA U3 NErKMX. TOKCUYHbINA ra3 MOXET Bbi3blBaTb
3HauUTe/NIbHbIE OCTPblE NOC/EACTBUS A1 340PO0Bbs AAXE NPU HU3KUX KOHLEHTPALMAX.

Mpy onpeaeneHun KOHKPETHbIX Fa3oB WM MapoB HEO6XOAMMO UMEeTb NpeAcTaBfeHWEe O TOKCUYHOCTM
LPYTUX Ta30B WM NapoB, KOTOPble MOryT NPUCYTCTBOBATb, HO HE MOTYT 6biTb ONpeAeseHsbl.

4.3 OTAnunTesibHble 0COBGEHHOCTMN onpefenieHns rasos 1 Napos

4.3.1 O6uwme NOMOXeHUsA

Huxe npvBefeHbl OCHOBHbIE OT/INYMA MeXy onpefeneHnemM rasos v napos.

4.3.2 OnpepgeneHue rasos

4.3.2.1 O6wmne nonoxeHus

BewecTBa, coxpaHsolnme razoobpasHoe COCTOAHWE MPU 3HAYEHUAX TemnepaTypbl WU AaBNeHUsA, Npu
KOTOPbIX OHN MOTYT 6bITb OGHAPYXeHbl, CTPOrO0 NOAUYMHAKOTCA ra3oBbIM 3aKkOHaM U BeAyT cebs npepckasyemo.
B Takmx cnydasx, Kak npaBuso, 4OCTATOYHO NPOBECTU MPOCTOM MHCTPYKTaX nepcoHana.

la3bl MOTyT 6bITb YACTBIMU UN 06Pa30BbIBATHL Fa30Bble CMECU, NPU YCIOBUW YTO OHWU He BCTYNnarwT B XU-
MUYECKYI0 peakuunio. VismeHeHusa Temnepartypbl WK AaBNE€HUA He B/IMSAIOT Ha COCTaB ra3oBOW CMecH.

4.3.2.2 TpagyvpoBka. O6Llime NonoxeHus

Ona rpagyvpoBkn TpebyeTca rasosas CMeCb, PeKOMeHAOBaHHas usrotosutesieM. CofepxaHue onpe-
[ensaeMoro KOMMoOHeHTa B CMecu 06bIYHO aTTeCTOBAHO C OTHOCUTE/IbHOW NOrpewHocTblo He 6onee 5 %. AnA
npoBepkn paboToCNOCOBHOCTM MOXET MCMOb30BaThbCA ra3oBas CMeCcb C XyAWWMU XapakTepucTukamun, ecnu
Takas BO3MOXHOCTb OTOBOpEHa W3roTOBUTEJIEM.

KomnnekTbl ANA Nepuogvyeckol rpafyvupoBKM W NMpoOBepkn paboTocnocob6HOCTU rasoaHannm3aTopos,
npegHasHayeHHbIX 418 KOHTPONA B OAHOI TOYKEe, NOPTATMBHbLIX W NepeaBVXHbIX ra3oaHannm3aTopoB COCTOAT,
Kak npasusio, U3 NepeHOCHOro 6asnsioHa C NOBEPOYHOWA CMeEChbI0 NoA faBsieHneM, cpefcTBa perynmposaHus
pacxofa v agantepa AN nojayu NOBEPOYHOW CMecu Ha rasoaHanusartop. [Ana razoaHanInTUYECKUX CUCTEM,
NCNO/Mb3YILWMNX MHOTOTOYEUYHY0 cucTemy oTbopa npobbl, 6an0oHbI C NMOBEPOYHOM CMeCbi MOryT pacnona-
ratbCsl B HemocpefCcTBeHHON 6/M30CTN OT rasoaHanm3aTtopos. B nocnegHem cnyyae ansa obecneyeHns asTo-
MaTWyeckoil rpagyvMpoBKM 6annoHbl MOryT 6biTb NPUCOEAMHEHBI K cucTeMe oTbopa npoobsl.

* lcnonb3yloT nepecynTaHHble 3HaYeHUs eanHuL, BEIMYMH, ecnm 3T1o Heobxo4umo.
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Cyuw,ectByeT BO3MOXHOCTb U3rOTOBJ/IEHUSA U XPaHEHUS MOBEPOYHbIX CMECEN, a TakKe KOHTPOJIbHbIX ra3o-
BbIX cMeceli B 6annoHax nog AaBneHneM, NOMHOCTbI0 OTBeYawLwmx TpeboBaHUAM ra3oBoro aHanusa. MHorue
CMecu MOryT 6biTb NPUrOTOB/IEHbI C NPUMEHEHUEM CYXOr0o WM CUHTETMYECKOro BO34yXa B KayecTBe rasa-Ha-
NOJIHUTENSA, YTO BAXHO ANA TEPMOXUMMUYECKUX U APYrnxX AaTYMKOB, AN HOPManbHOTo (PYHKUMOHUPOBAHMUA
KOTOpbIX TpebyeTca Bo3ayX. CylWecTBYIOT OorpaHnyeHuns, HaknagblBaembole Tpe6oBaHMAMM 6e30NacHOCTU, OT-
HOCUTE/IbHO BO3MOXHOCTU WM3rOTOB/IEHNSA ra30oBblIX CMeceli B BO3JyXe C COAepXaHuem roptoyero rasa 60/b-
wem, yem 50 % HKIMP.

[na ra3oBbiX cmecei, cofepxaliux arpeccuBHble rasbl, CPOK XpaHeHWs yBenn4nBaeTCcs, eCcnay OHU npu-
rOTOB/MIEHbl Ha OCHOBE cnelunasibHO OCYLWEHHOro a3oTa, B 06WeM cnyyae 370 06blYHAA NpakTvka A4S nofo6-
HOro poja rasoBbiX CMeCeli, ec/in oHa COBMEecTUMa C NPUHLUNOM U3MEPEHMUSA AaTYNKOB.

[Ana npoBepkn paboTOCMNOCOGHOCTM TPacCCOBbLIX raszoaHann3aTopoB HEOOXOAMMO B ONTUYECKUI NyTb
NOMEeCTUTb NOBEPOYHYK ra3oByH KOBeTy. Ha npakTuke cogepxaHue roptoyero rasa B NOBEPOYHOW rasoBoi
ktoBeTe npesBbiwaeT 100 % HKMP (cm. 4.5), ogHaKko NMOBepOUYHble ra3oBble CMecu ANA UHGPaKpacHbIX raso-
aHanM3aTopoB MOryT OblTb M3rOTOBJ/IEHbI HA OCHOBE a30Ta, a He BO34yxa, 4To obecneynmBaeT MX B3pbIBO6E30-
NacHOCTb.

Ona rpagyvpoBKM raszoaHanm3aTopoB, onpefensoumnx HEeCKONbKO KOMMOHEHTOB, O6bIYHO MPUMEHSAIOT
ra3oByld CMeCb, COAEPXALLY TOMbKO MOBEPOYHbIVi KOMMOHEHT, U MCNO/Mb3YHT AaHHbIe MO OTHOCUTENbHOW
YYBCTBUTE/NILHOCTU razoaHanuisatopa KocTasbHblM onpefensemMblM KOMNOHeHTaM. oapo6HOCTM nNpuBeaeHsl
B 4.3.3.2.

[nsa 6annoHOB € ra3oBbIMM CMECAMU NOJA AaB/eHMEM BO M3bexaHne KoOHAeHcaunn KOMNOHEHTOB CMeCcKu
Heobxoanmo cobnwatb MUHUMAlbHY TeMNepaTypy XpaHeHus, NpMBeAEHHYH U3roTOBUTE/IEM CMeCeid.

4.3.2.3 PacnpocTpaHeHune ropwo4nx razoB u otébop npoobbl

[asbl MOryT MMeTb NJIOTHOCTb MEHblUe MAOTHOCTM BO3Ayxa (Hanpumep BOAOPOL M MeTaH). HekoTopbie
ob6nafaloT NpakTUYeCcKn Takol Xe MNOTHOCTbI, Kak BO3AyX (Hanmpumep okcuj yrnepoja, cepoBofopog, Cu-
HU/bHas KMCNOTa, 3TaH, 3TWIEH U aueTuneH). HakoHel, MX NJIOTHOCTb MOXET ObiTb 60/blI€ MAOTHOCTM BO3-
Ayxa (Hanpumep y xaopa, Auokcuga yrnepoga, ANoKcmaa cepbl, COKUKEHHOro HedTAHOrO rasa, nponaHa, npo-
nuneHa n 6ytaHa).

Mpuctynas Kk oT60py npobbl, HEOH6XOAMMO NMPOBECTU HECKO/IbKO M3MEPEHUN B KOHTPOSIMPYEMOI 30HE,
NPUHMMas BO BHMMaHWe OTHOCWUTE/IbHYI NJIOTHOCTb ra3oB. JTO TakXe MOXEeT NOMOYb O6HAPYXUTb UCTOYHWUK
YyTEUKMN.

4.3.2.4 TOKCMYHOCTb rasos

HekoTopble roptoymne rasbl, 0CO6€HHO aMMuMak, CepoBOAOPOS, CUHUIbHAA KUCOTa, OKCup yrnepoga, me-
TnNamMmuH n popmanbaerns, ABAATCA BbICOKOTOKCUYHBIMW faXe Npu MX O4eHb HU3KOM COoAepXaHuu B BO3AY-
Xe, KOTOpoe He onpejenseTca razoaHanuMsaTtopamu roploymx rasoB, HECMOTPSA Ha TO YTO 3TU rasbl NPUBEEHbI
B IEC 60079-20-1 u MOryT 6bITb OGHApPYXeHblI TEMM Xe razoaHanMsaTopaMmun npu ycaoBuUn, YTO UX coaepxxaHue
conoctaBumo ¢ HKIMP. Ecnm ecTb BEPOSATHOCTb NPUCYTCTBUSA Takux rasoB, TO A58 UX 06HapyXeHus noTpeoby-
H0TCA n3bnpaTenbHble 4aTYMKN HA KOHKPETHbIE TOKCUYHbIE Tasbl K, BO3MOXHO, AONO/IHUTE/IbHbIE MEpbl Npeao-
CTOPOXHOCTW, €CNn B AaHHOW 30HEe NMPUCYTCTBYET nepcoHarn.

Heo6xo4MMO NPUHATL BO BHUMMaHWe, YTO HEKOTOpble Heropkoume rasbl Takke 061ajaloT BbICOKOW TOK-
CUYHOCTbIO (Hanpumep Xxaop, AMOKCUA cepbl, OKCUA asoTta n gnokcupg asora). Ecnm ecTb BEpOATHOCTb NPUCYT-
CTBMSA TaKuX rasos, TO AN1A MX OOHapYyXeHUs Takxe NoTpebyTcsa nsbupartenbHble AaTUMKU TOKCUYHBIX rasos
W, BO3MOXHO, AONOSIHUTE/IbHbIE Mepbl NPefoCTOPOXHOCTH.

[pyrue roptoumne rasbl (HanpMmep NponaH, UukonponaH, 6yTaH u CXMKEHHbIN HeTAHON ra3) obnagarT
cpefHeli TOKCMYHOCTbI MW HAPKOTUYECKUM AENCTBMEM Mpu coAepXaHun B Bo3ayxe, meHbwem HKIMP. Takue
Heroptouue rasbl, Kak AUOKCU yrnepoga n 3akMCb a30Ta, TOKCUYHbLI MPW KOHUEHTpauusaX, KOTopble He MOryT
NPMBECTU K 3HAUYUTENbHOMY Aedununty kucnopoga (cm. 4.4.4).

4.3.2.5 BnnaxHne napos BOAbI

XoTs B JaHHOM pa3sfefnie paccMaTpuBaeTcs onpefesieHne TOMbKO FroplYnx raszos, 06bIYHO HEBO3MOXHO
UTHOpPMPOBAaTb MPUCYTCTBME NapoB BoAbl. OHM MOryT co3gaBaTb NPo6/aeMbl, HANpPUMeEpP, KOrga OXJaX4eHHbIN
razoaHanmsatop 6bICTPO NepemMelLaeTcsa B TENAYI U BAAXHYIO atmocdepy. Takaa cuTyauunsa cknajbiBaeTcs,
Korga rasoaHanusaTtop M3 NpoxnafHoro Mecrta NepeHOCAT B HOpMasibHble YC/I0BUSA WKW KOrha OH M3 nomelle-
HUS1 C KOHAMUMOHUPOBAHHBIM BO34YyXOM NonajaeT BO BMIAXHYK TPOMUYECKYH MM Cyb6Tponuyeckyt aTmocde-
py. Boga MOXeT KOHAEeHCMPOBAaTLCA BHYTPW AaTyMKka WU Ha ero NOBEePXHOCTU, Bbi3biBAs BPEMEHHYIO NOTEpPHO
YYBCTBUTENLHOCTU WM KaKyl-n1mbo UHY HeWcnpaBHOCTb, MOKa rasoaHann3aTtop He HarpeeTcs v Boa CHoBa
He ucnaputcsa. OCOBGEHHO 3TO XapaKTepPHO AJ/1 3/1IEKTPOXUMUYECKUX AaTUYUKOB: OUYEHb OGbICTPOE YMEHbLUIEHNE
nokasaHuii gaTuymka KMCAopoja MOXEeT MPOM30iTM OT HOPMasibHOro 3HavyeHuss 06bemHoin gonm 20,8 % wu
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20,9 % 0o 16 % 1 HUXEe TO/IbKO M3-3a 06pa3oBaHWs MAEHKU BOAbl, CKOHAEHCMPOBABLUENCSA Ha XO/04HON MeM-
6paHe pgaTtuymka. B Takom cryyae 4yBCTBUTE/IbHOCTb AaTyMKka MOXET BOCCTaHaB/MBATbCA Me[J/IEHHO, B Teye-
HMEe HEeCKONbKUX MWHYT, MO Mepe TOro Kak OH nporpeBaeTcs [0 TemMnepaTtypbl OKpyXawLlein cpefbl, a Bnara
ucnapsietcs.

Mapbl BOAbI TAKXE MOTYT MOCAYXUTb MNPUYMHON N3MEHEHMA MoKa3aHWi rasoaHaan3aTopoB, UCNOJb3Yio-
WNX OTAeNbHblE MEeToAbl onpefeneHns, npuBefeHHble Hke (CM. pasgen 5 n npunoxexune A).

4.3.3 OnpegeneHne napoB roprYnNX XNAKOCTEN

4.3.3.1 O6uwme nonoxeHus

CgoiicTBa NapoB ONMCbIBalOTCA 60/1€€ CMOXHbIMW 3aBUCUMOCTSAAMU, YeM CBOMCTBa ra3os. lMapbl o6pasy-
0T BELLeCTBa, B KOTOPbIX XNAKOE WM TBEPAOE COCTOSAHME MOXET HaXOAUTLCA B paBHOBECUM C ra3006pasHbiM
COCTOSIHMEM MPU HOPMAbHbIX UIW HE3HAUYMTENIbHO OT/AINYaloLWMXCA OT HOPMasibHbIX 3HAYEHUIA Temnepartypbl
n gasneHuns. Mapbl BegyT cebs nHave, HEXenNu rasbl, M1 OHWM MOTYT Bbi3BaTb 60/blUe Npo6aemM. Korga B paboueii
30HE BEPOATHO MPUCYTCTBME NapoB, HEOH6XOAMMO AONOSIHUTENBHO 03HAKOMUTbL MEPCOHAsT C UX CBOWCTBaAMM.

CKOpOCTb MCNapeHus XWAKOCTM BO3pacTaeT C yBe/MyeHnem TemnepaTtypbl, U MakcumasabHas o06beM-
Has [0onsa napa, kotopasi MOXeT 06pa3oBaTbCs B 3aMKHYTOM 06beme (HacblWEeHHbI nap), Takke Bo3pacTaeT
c yBeninyeHuem Temnepartypbl. O6beMHasa Ao 06pa3yrowerocs napa 3aBUcuUT oT TeMnepartypbl U gaBieHus
N HWKaK He cBA3aHa C KOIMYEeCTBOM XUAKOCTH, ocTaluweincs B o6beme. MakcumanbHas o6beMHas gons napa
TakXe He 3aBUCUT OT NPUCYTCTBMSA NOOOro ApPyroro rasa B BO3gyxe, ec/iv OH o6nagaeT TOW Xe Temnepartypoii
W faBfieHVEM U HE PacTBOPSAETCS B XUAKOCTWU.

MakcumanbHOe 3HavyeHne 06BbEMHON AONM napa, KOTOPOe MOXHO AOCTUIHYTb MpuW 3afaHHOoN Temnepa-
Type (06bemMHas f0NA HaCbIWEHHOro napa), o6paTHO NponopuMoHaabHO abCoNTHOMY AaBneHuto. B cBsasn ¢
3TVM MOBbIWEHNE AaBMEHNA MOXET MPUBECTU K KOHAEHCALMM Napos.

OKCnepuMeHTaslbHbIM NYyTEM YCTAHOB/IEHO, YTO NPX MOCTOSAHHOM AaB/ieHUM 06beMHas 40N HacCblLWeH-
HOro napa ysenuuusaetcs B 1,5—2 pasa Ha kaxgble 10 °C npu NoBbIWEHWUN TemnepaTypbl XULKOCTU U CHU-
XaeTca B 1,5—2 pasa Ha kaxgable 10 °C npu yMeHbLIEeHUN ee TeMmnepaTypbl.

Odhekt yaBoeHMsAs abCOMTHOIO AaBfeHWs paBHOCUIEH 3PMEKTY yYMeHblleHns TemnepaTtypbl
Ha 10 °C— 17 °C npu NOCTOAHHOM AaB/NIeHUN. YMEHbLUEeHNe faB/IeHUA Hamno/I0BMHY PaBHOCWUJ/IbBHO TakoMy Xe
NOBbIWEHNIO TEMMEPATYPbI.

TemnepaTtypa, Npu KOTOpPOW 06bEeMHas A0Ns HacCbIWEHHOro napa MoxeT AOCTUrHytb 100 % npu Hop-
MasibHOM aTMOCHEepPHOM AaBNeHnn, Ha3biBaeTCsa TemnepaTypoi KuneHus.

Mpu aTmocthepHOM gaBneHMn ob6beMHas fonsa napa, paBHas 100 %, MoXeT 6biTb AOCTUIHYTa TOMbKO
npu paBHOW unun 6onbliel TemnepaTtype kKuneHus. Hmwke Temnepartypbl KMNEHUSA XUAKOCTU MaKCMManbHO BO3-
MOXHasi o6beMHas 40N napa B BO34yxe WAW B Apyrux rasax byget meHbwe 100 %.

[elicTBnTeibHOE 3HavYeHWe cofepxaHus napa byaeT MeHblle pacyeTHOro npu ABWXEHUM aTmocdep-
HOro BO3Ayxa Hajg MNOBEPXHOCTbK XWAKOCTWM WM MpU HefocCTaTKe BPEMEHW [/ YyCTaHOB/EHUS paBHOBeCUS
«nap — XWAKOCTb». MakcumanbHOe KOMIMYecTBO Mapa MOXEeT CKOMUTbCA B 3aMKHYTOM O6beme, 0COGEHHO
ecnu AnuTesibHOoe BPeMs OTCYTCTBYET MPUTOK CBEXEro BO34yxa, a NepemellBaHMe napoBO3A4YLUHOW CMecK
NPOVNCXOAUT MEeANEHHO NYTEM KOHBEKLUN UAN MeXaHU4YecKu.

Foptoume XMAKOCTM UMEKT TemnepaTypy BCMbIWKK, KOTOpas onpejensercsa cnocobom, OT/IMYHbIM OT
cnocoba onpegeneHnsa HKIMP. Co6CcTBEHHO roBOps, 3Ta TemnepaTtypa paBHa TemnepaType, Npu KOTOpPOR co-
AepXaHune napa Haf NOBEpPXHOCTbIO Xuakoctu gocturaet 100 % HKIMP.

Bce aTu cBoiicTBa HaknajbiBalOT OrpaHWYeHUs Ha CofepXaHue napoB XWMAKOCTU B CMECW C rasamm.
Mpu nwboin 06bLEMHOI [0/€e Napa B ra3oBoii CMeCH YMeHbLIEHME TemnepaTypbl UAU NOBbIWEHNE AaBeHus
Ha onpefeneHHOM aTane npuBeAeT K LOCTUXEHMI0 TOYKM HAaCbIWEHUS, HUXE KOTOPOUM nap HayHeT KOHAEHCU-
poBaTbCsA B BUAE TymaHa WAu Kanenb XuAKocTu. Korga peyub uget o BOAAHOM nape, 3Ta Touka o603HavaeTcs
Kak Touyka pocbl. [JaHHbI TEPMUH 4acTO NPUMEHSETCA U K opyruMm Bugam napa. CnefoBaTesibHO, HUXE TOYKU
pocbkl cocTaB N060I Napora3oBoil cMecn AO/MKEH M3MeHUTbeA. Ecnn KoHgeHcauusa napa npousowsia BHYTpU
razoaHasnTUYeCcKOn CMCTEeMbl UM Ha NOBEPXHOCTM AaTymka, TO 3TO MOXET NPUBECTU K JIOXKHbIM, MEHbLUINM OT-
HOCUTE/IbHO AECTBUTENIBHOIO 3HAYEHUSA NMOKasaHUAM razoaHasnn3aTtopoB. Kpome TOro, npu ucnapeHun paHee
KOHAEHCMPOBAHHOIO Napa C rasoaHanvM3aTopoB NPy BO3BpaLLEHMM ra3oaHanM3aTopoB Ha «YUCTbIA» BO34YX
BO3MOXHO MOSAIBNIEHME JIOXHbIX 3@BbllEHHbIX NOKasaHuii 06opyaoBaHns.

4.3.3.2 'pagynposka

MomMMmMo orpaHnyeHuii Ha rasoBble CMecKu, ykaszaHHbiX B 4.3.2.1, CcywWwecTBYIOT NpakTuyeckme orpaHu-
YeHUa AN MPUMEHEHWS MNOBEPOYHbIX CMECel, cojepxawmx ropwoyve napbl, B YCNOBMAX 3KcnayaTtauum,
06yC/IOB/IEHHbIE MWHUMAaNbHOW TemnepaTypoli, NpM KOTOPOI 3T CMECUM MOTyT 6biTb MCMOIbL30BaHbI, UK
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LaBneHNneM MOBEPOYHOI CMecKu, KOTopoe HeobxoAuMO co3faTb Ha BXOLe B razoaHanu3aTtop, Wiv AaB/EHUEM
B 6ann0He co cmechlo.

MakcumanbHOe cogepXaHue LesieBoro KOMMNOHEHTa, KOTOPOe MOXHO co34aTb B 6assioHe noj fAaBneHu-
eMm oT 2 go 3 MlMa, — He 6onee 50 % HKMP ana n-neHtaHa (Temnepartypa kuneHus 36 °C), okono 10 % HKMP
ONs n-rekcaHa (Temnepartypa kuneHus 68 °C). Ewe 60n1ee HU3kMe KOHLEHTpauMnm MOXHO co3gaTb AN APYrux
BELLECTB CO CXOAHbIMM Temnepatypamn kuneHus v ewe 6onee HM3kMe — AN BelwecTB ¢ 6051ee BbICOKMMNU
TemnepaTtypaMmun KuneHus.

Kak npaBuno, noBepoYHble ra3oBble CMEecu C LieN1eBbiM KOMMNOHEHTOM MEHTAHOM U reKCaHOM NpUMeHs-
10T B HEPTAHOM NPOMbILWIIEHHOCTW, T4e 3TU napbl MOTYyT 6biTb OCHOBHbIMW KOMMOHEHTaMM B3PbIBOONACHbIX
napos. OgHako B ApYrMx OTpac/isix NPOMbILW/IEHHOCTM pPeAKo yAaeTcs MPUroTOBUTb ANA MPUMEHEHUS BHE
nabopaTopuii NOBEPOYHYH ra3oByl0 CMeCb, KoTopas 6yAeT NO/IHOCTbIO COOTBETCTBOBATL Napy onpeaensiemoin
roproYen XngKocTu.

UTo6bl pewunTb 3Ty NpobsieMy, YyBCTBUTE/ILHOCTbL 060PYAOBaHUA K pas/fIMyHbIM raszam W napam OTHO-
CUTENbHO YYBCTBUTE/NIbHOCTU K L,eNeBOMY KOMMOHEHTY (OTHOCUTEsNIbHas YyBCTBUTE/IbHOCTb) ONpefensiT B
nabopatopuun. MonyyeHne Takoro poga AaHHbiX TpebyeT GOMbLIOIO pacxoga BPEMEHW U CPeACTB, U 0ObIYHO
3Ha4YeHNs OTHOCUTE/IbHON YyBCTBUTENIbHOCTW ONpefesisiioT TO/IbKO ANS KOHKPETHON MoAenu rasoaHanusarto-
pa, a He ANnSA Kax4oro npubéopa B OTAENbHOCTU. B Takmx ciyyasx Mexay pasnyHbiMK rasoaHannsatopamu
OfHOI 1 TOI Xe mogenn ByayT cyw,ecTBOBaTb HEKOTOPbIE pasainuuns.

B cBA3M C 3TMM rpagyvpoBKy crieqyeT NpoBOAWUTL OAHUM U3 ABYX CNOCO6OOB:

a) nogaTb NOBEPOYHYH rasoByto cMmech (MIMC), ycTaHOBUTbL 3HAYEeHNE NMoKasaHuii razoaHannlaropa pas-
HbIM COJEPXaHWK MOBEpPOYHOro KomnoHeHTa B IMIC, ganee npu npoBefeHUN U3MepeHuii Heob6xoaMmo uc-
Nnosib30BaTb 3HAYEHUA KO3(PPULUNEHTOB OTHOCUTE/IBHOW YYyBCTBUTE/IBHOCTU A1 MepecyeTa nokasaHuii raso-
aHanusatopa B cofepXaHue onpenensaemMoro KomnoHeHTta (B npnbéopax co BCTPOEHHbIM MUKPOMNPOLECCOPOM
3TOT NepecyeT OCyLW,ecTBAAETCA NPOrpaMmHoO);

b) NogaTb NOBEPOYHYH Fa30BYH CMECb, YCTAHOBUTb 3HA4YE€HWE MOKa3aHWil raszoaHanu3atopa C y4eToMm
OTHOCUTENIbHOM YYBCTBUTENLHOCTM Taknm o6pa3om, 4ToObl NpyU M3MEPEHMAX NOKa3aHWSA COOTBETCTBOBA/IN CO-
AepXaHunio onpepenseMoro KOMNoHeHTa (rasa wav napa) uim CyMmbl KOMMOHEHTOB.

MoryT oTMeuyaTbCA M3MEHEHWS OTHOCWUTE/IbHOW 4YyBCTBUTENILHOCTW [AATYMKOB C TEYEHWEM BPEMEHMU,
NPeMMyLLeCTBEHHO 3TO OTHOCUTCHA K AaTyMKam C OrpaHMYeHHbIM CPOKOM CNyXO6bl WAM K gatuyvkam, nogsep-
XEHHbIM «OTpaBfieHnto» (noTepe YyBCTBMTENbHOCTW BCNEACTBME XMMWUYECKOTO BO34ENCTBUA), B YACTHOCTH
3/IEKTPOXUMUYECKUM Y TEPMOKATANIUTUYECKUM AaTUMKaM.

Hanpumep, B cnydyae ¢ TepmokaTasMTUYECKUMU AaTyMKaMy YYBCTBUTE/IbHOCTb K MeTaHy 6yaeT YMeHb-
warbca bbicTpee, YemM K ApyrMM rasam unu napam. Ecnu 310 npoucxoawT v rasoaHanmsaTtop 6yget cHoBa
oTrpalyMupoBaH Mo NOBEPOYHOl ra3oBOil CMecKH, cogepxalleil meTaH, TO NS APYrMX ra3oB M NapoB OH 6yaeT
[aBaTb 3aBbllWEHHbIE NMOKa3aHWs, YTO He CHMXaeT ypoBeHb 6e30nacHOCTM, obecneynBaeMblit 3TUM 060pyao-
BaHMeEM.

Mo 37Ol NpuMYMHE MpU UCNOMb30BaHWUM TEPMOKaTaIMTUYECKNX AATYMKOB B MOTEHUMaslbHO B3pbiBOONac-
HOl cpefe, B KOTOPOI B YMC/Ne NPOYMX ra3oB M NapoB Takke NPUCyTCTBYeT MeTaH, Npu rpajynpoBke u noBepke
pekoMeHAyeTCs MCNosb30BaTb NOBEPOYHYH ra3oByl CMeCb C Le/ieBbiIM KOMMNOHEHTOM MEeTaHOM, faxe ecnu
hakTnyeckn mcnonb3oBasiacb gpyras cmecb. Bo Bcex ocTanbHbIX CryyYasix ANs rpagyvpoBKN pekomMmeHayeTcs
MCMNONb30BaTb NOBEPOYHbIE TA30Bble CMECU C LieNeBbiIM KOMMOHEHTOM MNPONaHOM, MEeHTaHOM W/ TeKCaHOoM,
NMOCKO/IbKY YYBCTBUTE/IbHOCTb K HUM HauyMHAeT CHMXKATbCA paHblue, YeM KO BCEM APYrUM BeliecTBam.

Cnepyert Takke OTMETUTb, YTO YYBCTBUTE/IbHOCTb TEPMOKATA/IMTUYECKUX AaTUNKOB K MeTaHy (% HKMP),
Kak npasuno, Bbllle, YEeM YyBCTBUTE/IbHOCTb K OCTas/ibHbIM BellecTBaMm, kKpome Bogopoga. CnenosaTesnbHO,
npu npumeHeHum cnocoba rpagyvpoBKM, ONMCAHHOrO B NepedyunucsieHMn a), Heobxoammo 3ajaBaTb 6osee
HU3KOE 3Ha4YeHue nopora aBapuiiHON CUrHanu3auuun; Npu NpPUMEHeHWM cnocoba rpagympoBKM, OMUCAHHOTO
B nepeuncneHnn b), nokasaHusa rasoaHanmsatopa AO/DKHblI O6biTb YCTAHOB/EHbI 6GOMbLWIMMU, YEM MACMOPTHOE
3HayeHne ob6bemHomn gonn metaHa (% HKIP) B noBepO4YHOli ra3oBOi CMECHU.

[na razoaHanm3aTopoB BOAOPOAa B KayecTBe MOBEPOYHON rasoBoil cMecu ANA rpagyvupoBKM criegyet
MCMNONb30BaTb TOJ/IbKO BOAOPOAHbIE CMECH.

Ecnv nosepoyHas rasoBas CMecb, MpUMeHAemMas ANA rpagynpoBKu, COAEPXUT He onpeaensiemMblii KOM-
MOHEHT, a Kakoin-nnbo WHON, pekoMmeHayeTcs ycTaHaB/iIuBaTb 60/ee HU3KMe 3Ha4YeHUs NOpPOroB aBapuiiHOW
cuUrHanusaymm, 4tobbl yyecTb pasbpoc 3HaYEHUA OTHOCUTESIbHOI YYBCTBUTE/IbHOCTU.
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4.3.3.3 PacnpocTpaHeHue roptoumx rasos u otéop npobbl

Tonbko napbl BOAbl fierye Bo3gyxa. CyliecTByeT BCEro /Wb YeTblipe Buga napa (Tpy n3 KoTopbiX ropto-
yne), MeroLmne NNOTHOCTb, NPUMEPHO PaBHYH NJIOTHOCTY BO3AyXa, 3TO — MeTaHOo/1, TMAPOKCUNaMUH, rngpa-
3MH 1 nepokcupi Bofopoja, Nnpuyem nocrefHue Tpu BCTpPeyalTCcsa pefko.

Bce gpyrue napbl Taxesnee Bo3fyxa, npuyem 60sblias MX 4acTb 3HAUYUTENbBHO TAXesee. PacnpocTtpa-
HASICb OT MecTa yTeukn, B OTCYTCTBME WCTOUYHWKOB TeMsa OHW cHavana yCcTpeMmATcs B 60/siee HU3KME yyacTku
3eM/IM UK PacTeKYTCA MO MOBEPXHOCTU. [MOKa OHM XOPOLLO He CMeLlarTCs C BO34YXOM, OHU ByayT AepxaTbecs
61mxe K 3emsie, BO3MOXHO, Ha PaCCTOAHUN BCEr0 HECKOJ/IbKNX CAHTUMETPOB — WMEHHO 34eCb BO3HWKAET Hau-
60/1bLWINIA PUCK BOCN1aMeHeHus. Hanbonee onacHa Takas cutyauus, Korga uMerTcs KONoAubl, AMbl U TYHHe-
NN, KOTOPble CTaHYT 3aMo/IHATLCA OT AHa Mo HanpaB/IeHWI0 BBEPX U MOTYT CNoco6CTBOBATL PACMPOCTPAHEHUIO
napoB Ha PacCTOAHWM B COTHWM METPOB. DTO TaKXKe MOXET Bbl3BaTb CEPbE3HYK OMacHOCTb OTpaBfeHus AN
TEeXHMYEeCKOro nepcoHasna, BXOAALWEro B KOOALbLI U TYHHENN.

Mpo6bl roplynx NapoB B CMOKOWHOM BO34yxe criegyeT 6paTb Ha O4YeHb HU3KUX YPOBHAX, He 6onee uem
Ha CaHTMMEeTpP OT NOBEPXHOCTU Mosia WUan 3eMaun.

Kak TO/IbKO 3TV napbl CMelawTca C M3ObITOUYHbIM KO/IMYECTBOM BO3AyXa, OHM MOTYT HaxXo4WUTbCA Ha
no6oli BbICOTE M gaxe Npu cofepxaHun B BO3Ayxe, MeHblwem HKIMP, 6yayT npeactaBnAaTb ONacHOCTb OT-
pasneHus.

Map roptoyeli XnAKoCcTn C BbICOKOM TemnepaTypoi BCMbIWKA HEBO3MOXHO OOHApPYyXUTb, ecnAn Temne-
paTypa OKpyxXalLwero Bo3fyxa 3HauyMTeNIbHO HWXe TeMmrepaTtypbl BCMbIWKA. Hanpumep, NpUMeEHUB aMNupu-
yeckoe npasuno, ynomsaHytoe B 4.3.2, MOXHO BbIYUC/INTL, YTO MPU TEMMNEpaType OKpyxatliero so3gyxa, Ha
60 °C meHblen TemMnepaTypbl BCMbIWKK, 06bEeMHaa A0S napa CMOXEeT AOCTUTHYTb MaKCMMa/lbHOro 3Hauve-
H1s oT 1 % po 8 % HKIMP, npuyem ee yBesinyeHne NpouUCXOAUT OYEHb MEAJIEHHO Yy CaMO MOBEPXHOCTU XUA-
KOCTW, NpW YC/I0BUM 4YTO Map He paccemBaeTcs BO3AYLUHbIMWU NOTOKaMMU.

W Hao6opoT, ec/in Temneparypa nosbIWaeTcs, 0CO6EHHO B 3aKpbITOM MPOCTPAHCTBE, CofepxXaHue napa
MOXeT pe3ko Bo3pacTu. Eule pa3 npMMeHUB aMNUPUYECKOE Npasunio, yCTaHOBUM, YTO coepXaHue napa B 3a-
KpbITOM MpPOCTpaHcTBe OyfeT yBenumuusatbcsa Ha 8 % HKIMP npu nosbliweHnn Temnepartypbl Ha Kaxablie 30 K,
BbI3BAHHOM, Hanpumep, nonagaHuemM COJIHEYHbIX /lyYeil Ha NOBEPXHOCTb pe3epsyapa. KonuuyecTtso napa, Ko-
TOpoe npexge, korga pesepsyap 6bi71 XO/TI04HbIM, HEBO3MOXHO Obl/10 06HAPYXUTb, MOXET CTaTb CyLieCTBeH-
HbIM, KOrga pesepByap HarpeeTcs.

Mpu nosbilWeHNN TeMnepaTypbl U3MEPEHUS COAEPXaHUA napa Heob6xXxoAUMMO NPOBOAUTHL Yalle.

JononHntenbHble NPo6/1eMbl MOTYT BO3HUKHYTb C BeLLeCTBaMMK C BbICOKOW MOMEKyNsipHOW maccoi. Ans
3TMX BeLecTB cnpaBei/iMBO NpaBuao: YEM Bbille MOIEKysSipHas Macca, TeM Hmke KoadhpuyneHT guddysnn.
JTO MMeeT 3HavyeHue Ana rasoaHann3atoposB ¢ AU Py3MOHHbIM OT6OPOM NPo6GbI, B KOTOPOM MCMNOMb3YITCA
rasonpoHuuaemMble OrHenperpaguTenu, a Takke 4158 HEKOTOPbIX AaT4yMKoB. DTa 0COOEHHOCTb MOXET HeraTmB-
HO MOBJ/INATHL Kak Ha CKOPOCTb cpabaTbiBaHWsA, TaK 1 HA 3HAYEHMEe YyBCTBUTE/IbHOCTN B TEPMOKaTAIMTUYECKNX
Aatymkax, 0Co6eHHO ANa «CTOMKUX K OTPaBMEHMIO» WUCNOTHEHNA.

Mpu onpegeneHnn napa BCAeACTBME BO3MOXHOW KOHAEHcauum camoi npobbl Ha gatuvke nav B npobo-
OTOOPHOW NIMHUM HYXHO MMeTb B BUAY, YTO AaTynku 6yayT onpefenaTb TOMbKO rasbl 1 napbl, KOTOPble He CKOH-
JeHcupoBanucb. [laTink He CMOXeT OBHapyXuTb TymaH, HaxoAsAWwWiAcA B ra3oBOM KaHasle rasoaHanms3aro-
pa unn B Npo600TGOPHOM NMHWW, a Takxe KanenbHyl Brary, 06pa3oBaBLUYlOCSA B pesyfnbTaTe KOHAeHcauuu
napos, B c/lyyae ecnu Temnepartypa rasoaHamTuyeckoro obopyaoBaHNsA 3HAUYUTENIbLHO HWXE Temnepartypsbl
cpefbl, U3 KOTopoli 6epeTcsa npoba.

Ecnu rasoaHanusatop wam npo6ooTbopHas ANHUA 3arpsA3HeHbl KOHAEHCATOM WKW 3arpsi3HeHbl nonas-
WMMU B HAX BpbI3ramun roproyveli XMaKocTu, To rasoaHanusarTop 6yaeTt BblfgaBaTb HEBEPHbIEe NokasaHus. Kpome
TOro, nocsie o6pasoBaHMA KOHAeHcauun Npon3oinfeT NoBTOPHOE UcnapeHue npu Bo3BpaTe Kk 6o/s1ee YncTtomy
BO34yXY, YTO MOXET NPMBECTW K CO34aHWi0 NPeanocbi/IoK A1 ONacCHOW CUMTyauun U HEBEPHbIM MOKasaHusaM
(cm. 4.3.3.1).

4.3.3.4 TOKCUYHOCTb Napos

Bce napbl (3a MCKIOYEHVEM NapoB BOAbl), B TOM YMC/le BCE HEropioyne napbl, TOKCUUYHbI B TOW WA MHOM
cTeneHun. Bce roptoune napbl TOKCUYHbI MpU COAEpPXaHUM MX B BO3Ayxe 60s1ee HU3KOM, yem 3HauvyeHune HKIIP.
MHorve napel, B TOM 4Yucse Hanbosiee 4acTo BCTpevalLWwmecs B MPOMbILIEHHOCTU, TOKCUYHbI NPpU UX copep-
XaHun B Bo3ayxe meHee 1 % HKIP, korga ux npakTuyeckn HEBO3MOXHO onpefeniuTb C NMOMOLLbI rasoaHa-
nn3aTopoB, MMELWMX BEPXHUIA npeden Anana3oHa M3MepeHus, MeHbwnin 100 % HKMP, noatomy TpebyoTca
JONOJSIHUTENbHbIE MEePbl NMPeAOCTOPOXHOCTH.
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4.4 HepocTaToK Kucnopoga

4.4.1 O6wwme NosioXeHns

Mpu paboTe B 3aMKHYTbIX MPOCTPAHCTBAX W YrO/bHbIX LWaxTaX Heo6Xxo4MMO NPUMEHATb CTalMoHapHbIe
Ny NepeHocHble rasoaHannsatopbl kncropoga. O6bIYHO B NEPEHOCHbIX razoaHanmnsaropax gaTtyuk KMCcaopo-
[la coyeTaeTcs C AaTUYMKOM rOproYMX rasos, a 4acTo Takxke C faTyMKamu TOKCUYHbIX ra3os.

HekoTopble pa3HOBUAHOCTUN KAC/IOPOAHbIX AaTHMKOB YYBCTBUTEbHbI K Mepenagam AaBfeHUs 1 no3aToMy
TpebyloT NPOBEPKM NOKa3aHWin B YACTOM BO3AyXe W, BO3MOXHO, PEryiMpoBK1 nepes KaxgblM MCMOMb30BaHU-
eM, a Takxe Mnpu 3Ha4yuTesIbHOM M3MEHEHUWN BbICOTbl HaJ YPOBHEM MOPS MPU UCMOJ/Ib30BaHWUM rasoaHanns3arto-
poB, HanpumMmep Npu NogbeMe Ha 3HauyuMTesIbHYH BbICOTY WM MPU CycKe NO CTBOJY LUAXThI.

O6beMHasn [oNnsa Kucnopoga B CyxXOM BO3ayxe coctaBnsert npnbnnsutensHo 20,9 %. ABapuiiHasa curHa-
nusaymn, coobularowan o HegocTaTke Kucnopoga, o6blYHO cpabartbiBaeT B gnanasoHe oT 17 % go 19,5 %.

Mpu 3HayYeHUn nopora, paBHOM 06bLEMHON Aone kucnopoga, Hanpumep 19 %, curHanusaums cpabotaet
npu HegocTatke kucnopoga 1,9 % o6beMHON AONM UKW KOTAA OTHOCUTE bHBLIN AeduunT Kucnopoga coctaBuT
10 %. B HekoTOpbix 06CTOATENBCTBAX (MPUCYTCTBME TOKCUYHBIX FA30B) 3TON0 MOXET OKa3aTbCA HefoCTaTOYHO
ANnA 3awnTel NnepcoHana.

AHanorn4yHo Npu 3HavyeHWyn nopora, paBHOM 06beMHOI gone kucnopoga 19,5 %, curHanusauus cpabo-
TaeT npu HepocTatke kucnopoga 1,4 % 06bEMHOW AONM UK KOTAa OTHOCUTENbHbLIA AeduunT Kucaopoga co-
CcTaBuT 7 %. B onpefesieHHbIX Cayyasx 3TOr0 Takke MOXeT okasaTbCa Hef0CTaTO4YHO A4/18 3alWnTbl nepcoHana.

YacTo gaHHbIX MO COAEPXaHWio FoplYMX rasoB M KMcaopoja HejocTaTO4HO ANA BbiBO4Aa O 6e3onac-
HOCTW OKpyXatouieli cpefbl. HegocTaTok KMciopoAa MOXeT O6biTb CBA3aH C Ha/MuMemM B BO3[yXe TOKCUYHbIX
BelecTB, COAepXaHue KOTOpbIX Takke TpebyeTca onpenensatb.

CyliecTByeT TPM OCHOBHbIX (PU3NYECKUX N XMMUYECKNX MEXaHU3Ma, KOTopble MOryT Bbi3BaTb HefocTa-
TOK Kucnopoga. 3t MexaHu3mbl onucaHbl B 4.4.2—4.4.4, B KayecTBe OTNPaBHON TOUYKM UCMNONb3yeTCsa npuBe-
[JEeHHbIN Bbllle NpUMep C yCTaHOBKOW nmopora aBapuinHON curHanmsauun, paBHOro o6bLeMHON gose kucaopoga
19,5 %.

4.4.2 Xnmmnyeckas peakuus kKnciopoga ¢ o6pasoBaHneM TBEPAbIX BELWECTB

CambiM M3BECTHbIM NPUMEPOM TakOW XMMWYECKON peakuun ABASETCA KOPPO3uUs cTann v gpyrux metan-
nos. Kucnopoa BO3gyxa XMMMWUYECKM CBSA3bIBAETCA MpPWU OKMCNeHuMM meTanna. Kak npaBusio, 3TO xapakTepHo
ONSA 3aKpbITbIX NOMELWEHWI, NOCTPOEHHbIX U3 MeTasnna.

Korga aBapuiiHas curHanusaums cpabaTbiBaeT Mpu CHWKEHUM COAepXaHus kucaopoga Ao 06beMHOol
gonn 19,5 %, To ycnoBua cpefbl N0 IM3MONOTMYECKMM NoKasaTensam COOTBETCTBYHT YyC/NOBUAM paboTbl Ha
BblCOTE NpPUMepHO 650 M Hafj ypoBHemM Mops. O6bIYHO 3TO He NMpefcTaB/sAeT ONnacHOCTU ANA 3[40POBbA TEX-
HMYecKoro nepcoHana.

4.4.3 Xummnyeckas peakuus kmcropoga c o6pasoBaHneM razoobpasHbiX NPOAYKTOB peakuumn

Mopob6Has xnumnyeckas peakumss B GONbLIVHCTBE C/lyvyaeB ABMSAETCHA C/eACTBUEM [AblXaHWs, OeicTBuA
aspo6HbIX GakTepuil (HO He ABAsAeTCA cnefcTBMEM aHa’pOBHOro npouecca) UM NOJSIHOTO CropaHusl. YMeHb-
weHne o6beMHON fonu kucrnopoda Ha 1,4 %, Heobxogumoe Ana cpabaTbiBaHWMA CUTHaNM3auuu, MoOXeT Co-
NPOBOXAATbCA YBE/IMYEHMEM COfepXaHus Aguokcupa yrnepoga npumepHo Ha 0,8 %, yto He npeacrtasnsgeT
3HAYMTEIbHON ONacHOCTU NPY KPaTKOBPEMEHHOM BO3AENCTBUM U HE NpuBeAeT K KaKUM-NMb0o KpaTKOCPOYHbIM
NNy 40ATOCPOYHBbIM NOCNEACTBMAM 418 340POBbS YesioBeka.

OpfHako ecnn HefoCcTaToK Kuciopoja SABWUCA pe3ynbTaTOM HEeMnosIHOro CropaHus, Hanpumep, ApeBecu-
Hbl, Bymaru, yrns, HepTv U T. 4., TO faxe nocne Toro, Kak AbiIM pacceeTcs, cpega c 06beMHon fonei ocTaBlue-
roca kucnopoga 19,5 % moxeT oKka3aTbCA CMepTesibHO ONacHOW M3-3a NPUCYTCTBUSA B Heil okcupa yrnepoga,
obpasyiolLeroca nNpyM HENoOsIHOM CropaHunm OAHOBPEMEHHO C AMOKCUAOM yrnepoga, C cofepXxaHuem okcupa
yrnepoga 0,2 % (2 000 mnH %) u 6onee.

Mpu ropenun nnactmacc, Hanpumep [BX, nonvypeTtaHa u T. 4., cpefa CTaHeT CU/IbHO TOKCUYHOIA
BCNeACTBUE [OMNOMHUTENIbHOTO BblAENEHUA Takux NpoAYyKTOB CropaHus, Kak XJ10pucTblii BOAOPOS U CUHUIb-
Has kucnoTa.

4.4.4 PasbaBrsieHne BO3ayxa MNyTeM 3aMeleHnsa ero gpyrmm rasom wuam napom

OnpegfeneHve KOHUEHTpaLUM Kakoro-nnbo rasa nyTeM KOHTPONS yMeHbLleHUs 06BbEMHON J0NU KUCNOo-
poja pekoMeHAyeTCs NPOBOAMTb TO/IbKO NPW CTPOr0 KOHTPO/IMPYEMbIX YC/OBUAX, B NPOTUBHOM criyyae npu-
6eratb K aTOMy MeTOLy He peKkomeHayeTcs.

HepocTtaTok 06bemMHol gonu kucnopoga B 1,4 %, KoTopblii TpebyeTcsl, 4To6GblI cpaboTasa curHanmsa-
Lns, MOXeT 6bITb Bbi3BaH yBennyeHnem 06beMHON A0NM ApYroro rasa wav napa Ha 7 %. Takum obpasom,
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HEO6GX0AMMO BbISICHUTb, KaKoil UMEHHO ra3 WAy nap Bbi3Bas HeJocTaTok kucnopoga. CywecTByeT HECKO/bKO
pasnInYHbIX cUTyaumii:

a) NHepTHbIe rasbl, HETOKCUYHbIE

Bonee nofpo6HO onucaHve NpPMBEAEHO B cleAyllwmnx pasgenax. Ecnm npuyMHOn HejocTaTka Bo3gyxa
ABNAeTcA pasbaBsieHne BO34yXa UHEPTHbIM HETOKCUYHbIM ra3om, TakMM Kak as3oT, aproH, resinin, HeoH unn Bo-
ASHON nap, TO yBennyeHne o6bLEMHOM 40NN MHEPTHOrO rasa B BO3gyxe A0 7 % coBepleHHO 6e3onacHo. 3Ta
cuTyauma nogobHa onucaHHol B 4.4.2.

MpumMmeyaHne — B HeEKOTOPbIX NOMELLEHMAX CreunasibHO CHMKAETCA codepxaHue kucnopoga o 12 % wim
15 % pas6aBfieHMeM BO3Ayxa MHEPTHbIM ra3oM A/151 CHUXEHNS pPUCKa BO3HUMKHOBEHMS MoXapa. Takme NoMeLLEHUs MOXeT
nocewats 06CNyXumBatLuii nepcoHasn. B aTom cnyyae npu ncnosb30BaHUM NEPEHOCHbIX ra3oaHaIM3aTopoB He06xoaMMO
YCTaHOBWTb AJ151 HUX COOTBETCTBYOLWMI NOpor cpabaTbiBaHUs cUrHanusaummn. ns goctyna B NOMELLEHNS C MOHKEHHbIM
cofiepXaHuem kucnopoga Tpebyetcs cneunasibHoe MeauLMHCKoe ob6cnefoBaHne nepcoHasia B COOTBETCTBUMU C TpeboBa-
H/UAMW HaUMOHasIbHOTO 3aKOHOAATE NbCTBa,;

b) roptoume rasbl, HETOKCUYHbIE

PasbaBnieHne BO3Ayxa ropoUNM HETOKCUYHbIM Fa30M, TakMM Kak BOAOPOA, MeTaH (MPUPOAHLIWA ras) uiu
aTaH. Cpefia MOXeT ocTaBaTbCa 6e30nacHoi AN AblXaHUA B TeYeHWe HENPOLO/IKUTEIbHOTO BPEMEHW, HO Npu
npesbiweHnn HKMP oHa cTaHeT B3pbiBOOMACHOW. [laTuMK roproymnx rasos, Tak Xe Kak 1 gaTymk Kucnopopaa, Bbl-
[acT aBapuiiHbIl curHan A0 TOro, Kak okpyxakliaa cpefa CTaHeT OnacHol;

C) roptoumne rasbl, TOKCUYHbIE

Pa36aBneHue Bo3gyxa ropouMMy TOKCUYHbIMU ra3amMu, TaKUMWU Kak aueTuneH, 3TUIeH, NPoNaH, CXMKEH-
HbI YTNEeBOA0OPOAHbINA a3 nam 6ytaH. HenoBek CMOXET BbDKMTb MPU HaxX0XeHUW B Takoli cpefe He 6osee He-
CKONbKUX cekyHA,. Mpu atom npw npesbiweHnn HKMP cpefa cTaHOBUTCA B3pPbIBOOMACHOW, U AaTuyuK ropoyvmx
rasoB BblAAcCT aBapuiiHy0 CUrHanmMsaymio;

d) pasbaBneHne BO3gyxa HEropHYMMN TOKCUYHLIMU BeELLECTBAMMU

OnpegeneHve HegocTatka KMCAopoja HUKorga He LO/MKHO MPUMEHATLCS A1 KOHTPO/A TOKCUYHbIX ra3oB.

MpepocTtepexeHne — Hukorga Henb3sA UCMNOb30BaTb KMCMOPOAHbIE AATUYMKM O/19 KOHTPO/ISt 06beMHO
ponn C02, 3amewaroLero Kkucnopog B atmocgepe!

Micnonb3oBaHWe KUCNOPOAHbLIX AATYMKOB ANA KOHTPO/IA YI/IEKUCNOro rasa nNpuBeno K rmbenun niogei.

4.5 CneuyvasbHble NPUMEHEHUSA

4.5.1 KoHTpO/ib cofepXaHnA ra3oB Kak CpeACcTBO YMEHbLIEHNA pUCKa BO3HMKHOBEHUA B3pbliBa

4.5.1.1 Ob6wuKe NonoxeHuns

Ma3oaHann3aTopbl Npu rPpaMoOTHbLIX AEACTBUAX NepcoHana npepcTaBisalnT coboil cpencTBo A1 YMEHb-
WeHNss BEPOATHOCTM BO3HUKHOBEHWSA B3pbiBa NYyTEM yCTPaHEHUA UCTOYHUKA B3pbiBa (Hanpumep, BbIKOYEHNA
HeB3pbIBO3aLL ML EHHOTO 060pYyA0BaHNSA, KOTOPOE MOXET ObiTb PACNO/IOXKEHO BO B3pbIBOONACHON aTMocdepe)
WM CHUXEHNA COLAEepXaHUs roproyero rasa A0 KOHUeHTpauuum meHble 25 % HKIMP.

Haganexalliee ncnonb3oBaHne rasoaHannM3aTtopoB N CPeACTB BEHTUAALNM NO3BOJISAET YCTAHOBUTL 3/1EK-
TpMyeckoe N MexaHnyeckoe HeB3pbiBO3al UL eHHOe 060pyaOBaHe B 30Hax, rae BO3MOXHO NOSABMIEHUE ropo-
Ynx rasos.

®yHKUMN 6Ge30nacHOCTU, peannm3yemble rasoaHannsaTopamu, U UHALUUPYEMbIE UMW AENCTBUS:

a) BbIK/IOYEHNE HEB3PbIBO3ALLMLEHHOIO 060pyAOBaHMS Npu cpabaTbiBaHNUU aBapuUiiHON curHanusauyum
3arasoBaHHOCTHU;

b) yBenMueHne pacxoga npuToyHOro sosgyxa (nosbilleHne 3PP EKTUBHOCTU BEHTUNALNKN) ANA HeJony-
LeHna co3faHna KOHLUEeHTpauunn roptoyero rasa csbiwe 25 % HKIP;

C) Bblgaya curHana B cucteMy 6e30MacHOCTM Ha BbIK/IIOYEHME TEXHOMNOTMYECKOro 060pyfoBaHus, ecnu
NPUCYTCTBUE TOPHOYEro rasa CBMAETeNbCTBYET O NoTepe repMeTUYHOCTN 060pyA0BaHUS;

6)4NA NOMELWEeHNn, HaxoaaAWNXca nog repMeTusannein, 3akpblTne BEHTUNALUOHHbBIX 3aC/TIOHOK 415 npe-
AoTBpalieHna nonagaHus rasa. Cm. takke IEC 60079-13 OTHOCUTE/NIBHO M30/1ALUM HEB3PbLIBO3ALNLL,EHHOTO
ob6opyaoBaHNs BHYTPY NOMELLEHUS;

€) ANs aHanM3aTopHbIX NOMELWeHNA — TpeboBaHNsA ycTaHoBneHbl B IEC 61285, BaxHOW YacTbio KOTO-
pbiX ABNAIOTCA rasoaHanmsaTopsbl.

3HaueHune ycTaBk/M aBapuiiHO CUrHanM3aLnmn 3ara3oBaHHOCTU AO/HKHO 6bITb 20 % HKMP unn meHee.

Bo Bcex cnyyasix npu cogepxaHuu roprouyero rasa cebiwe 20 % HKIMP gomkHa cpabaTbiBaTb 3BYyKOBas
1 cBeTOoBas CUrHanusauus.
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Mpwn perncrpaymm HaMyMsa rOpYero rasa B KOJIMYECTBE, He MPEBbIWAKLEM YCTaBKy aBapuinHoOi curHa-
nnsaunmn 3arazoBaHHOCTM (He3aBMCMMO OT TOro, UCNOMb3yeTcs npeaynpeguTenbHas CUrHaAn3aunsa uam Her),
LOJDKHbI BbIMOMHATLCA cneayluwmne eiicTBUA:

- MOMWCK HEMCNPABHOCTEW M Ha4yano PEMOHTHbIX paboT;

- BK/IlOYEHUE CUCTEMbl BEHTUIALUN WAWN YyBENYEHMNE NPUTOKA YXKEe BKIHYEHHON CUCTEMbl BEHTUNALNN
ONA npefoTBpalleHnsa BblIK/TIOYEHNA HEB3PbIBO3aLLMLLEHHOIO 060pyA0BaHUS;

- OTK/IIOYEHUE MPOLLEeCCOB, KOTOPble MOTyT MPUBECTWN K 3HAYUTE/IbHbIM YyTeuykam 1 cpabaTbiBaHMKO aBa-
PUIAHON CcUrHanM3auum 3ara3oBaHHOCTH.

[a3o0aHanu3atopbl ropyYmx rasoB LO/MKHbI cooTBeTcTBOBaTh IEC 60079-29-1 mnnm IEC 60079-29-4.

4.5.1.2 Dh(peKTUBHOCTb BEHTUNALNK

EcTecTBeHHas 1 UCKYCCTBEHHAs BEHTUMALUA BbINONHAET cregyouime QyHKLUn:

a) yBe/In4eHne CKOpoCTU pacTBOPEHMS M pacCemBaHWsA roploYvero rasa 3a npegesibl 0NacHol 30HbI;

b) UCKMOYEHME cuTyauun, NpyM KOTOPOI B3pblBOOMAcHasi CMeCb B 30HE MPUCYTCTBYET MOCTOSIHHO; 3TO
BNIMSIET Ha Knaccugukaumio B3pbIBOONACHON 30HbI.

CuutaeTcs, 4YTO AN AOCTMXKEHUSA TPebyeMoro ypoBHsS 6e30nacHOCTM Heob6XxoAuMO, 4TOOblI MpU MaKcu-
MasnibHON 3O (PEKTUBHOCTM BEHTUAALMM COAEpXKaHMe ropryero rasa B N06omM csiydae He npesBbiwano 25 %
HKMP. Vcnonb3oBaHue raszoaHann3aTopoB Npu 3TOM HeobGs3aTeslbHO, HO pekoMeHAayeTcs AAs Toro, 4tobbl
rapaHTMpoBaThb BbICOKMI YPOBEHb 6€30NaCHOCTW NPU BbIXOAE CUCTEMbl BEHTUIALUN U3 CTPOS.

Ecnv agpheKTMBHOCTb BEHTUISALMM HELOCTATO4YHA, TO ANA BbINOSHEHUA TpeboBaHuMiA 6€30MacHOCTM He-
06X04MMO OAHOBPEMEHHOE WCMO/Ib30BaHMWE KaK CUCTEMblI BEHTUASALMM, Tak M rasoaHanu3aTtopoB, a Takxe
HEOOXO4AMMO BbINOMHATL PEKOMEHAAUMWN, N3N0XEHHbIE HUXE.

No6ol pacxon NPUTOYHOTO BO34yXa AO/HKEH CPaBHUBATLCH C OXUAAEMON MHTEHCUBHOCTbI YTEUKW TO-
proyero rasa npu pasHbiX YCNOBUAX aKcnayaTauum obopyaosaHmsa. OTHOCMTENIbHOE CpaBHEHME pacxoga npu-
TOYHOTO BO3AyXa M MHTEHCUBHOCTMN YyTEUYKN rOproYero rasa 6yaet onpefensatb TO, Kak 4O/MKHbI B3auMMO4eincTBO-
BaTb rasoaHanuTmyeckoe ob6opyaoBaHue U cucTemMa BEHTUMALUMU.

PykoBogcTBO nMO  ycTaHoBke u  onpegeneHnio  3MEMEKTUBHOCTM  BEHTUAALUM  COAEPXUTCA
B IEC 60079-10-1:2008 (npunoxeHune B).

4.5.1.3 MpruMeHeHNe razoaHannM3aTopoB B 30HaX C BbICOKON 3(h(PEKTUBHOCTLI BEHTUAALMN

B 30Hax ¢ BbICOKOW 3 (PEKTUBHOCTLIO BEHTUNALMM OCHOBHOM 3alLMTON OT HAKOM/IEHUS FOpHOYEro rasa
ABMIAETCHA BbICOKMI pacxof NMPUTOYHOro Bo3gyxa. Pacxos mpMTOYHOro BO3Ayxa paccyuTbiBaeTcs Takum 06-
pa3om, 4ToObl B BEHTU/IMPYEMOW 30HE COAEPXaHMEe ropryYero rasa (UNn napa ropryen XnaKocTn) He NpeBbl-
wano 25 % HKIMP.

Pacxog npuTo4yHOro Bo3gyxa ycTaHaB/NMBaeTCAa M3 pacyeTa MakCUMalnbHOW OXWAaeMOW YyTeuKu.

B 30Hax ¢ BbICOKOI 3(pPEKTUBHOCTbIO BEHTUIALUM Fa3oaHann3aTopbl ropryux rasoB NpeacTaBasoT Co-
601 BcnoMoraTenibHOe CPeACTBO 3alMThl HA Crlyvyail BbIXOoAa CUCTEMbl BEHTUMASALUM U3 CTPOS.

Ecnu cuctema BeHTMNAUUM BbllWa M3 cTpos (aBapuiiHas cuTyaums), TpebyeTcsi Bblk/lOUEHNEe BCEro He-
B3pbIBO3aLLULLEHHOTO 060pYyA0BaHNSA, KOTOPOE MOXET CAYXUTb MCTOYHUKOM B3pbiBa.

4.5.1.4 MpyMeHeHne rasoaHaIn3aTopoB B 30HaxX CO cpegHen 3a(hPeEKTUBHOCTbIO BEHTUNALMNN

Ecnv oueHnUTb MakCcyMasnbHYl0 MHTEHCUBHOCTb yTEYKM HEBO3MOXHO, TO Npu pacyeTe pacxoja MpuTou-
HOro BO34yxa 3afalTcs 0XKugaeMo MHTEHCUBHOCTbLIO yTeukn. Mpy 3TOM B BEHTU/IMPYEMOW 30HE HEOGXOA4MMO
KOHTPONUpoOBaTh, YTOObLI COAEepXaHe FroprYMX ra3oB 1 NapoB He npeBbicuio 25 % HKMP. Henb3s ucknwyatb
Takoro cnyvas, Korga MHTEHCUBHOCTb YTEUYKM MOXET MPEBLICUTL pacyeTHOe 3HayeHue, B 3TOM Criydae BEHTU-
NAUMA He MOXeT cama no cebe obecneynTb COOTBETCTBYKOLWMNI ypOBEHb 6€30MacHOCTH.

Mpn BbIGOPE MUHMMANBHOTO pacxofa NPUTOYHOrO BO3AyXa W Npu Bbl6Ope MecT pasMelleHUs BEHTU-
NALNOHHOrO 060pyAoBaHNSA [O/MKHA MPUHUMATLCA BO BHMMaHMWE HEO6X0A4MMOCTb MUCKMYEHUA BO3MOXHOCTU
HaKOMN/IEHUSA TOPHYEro rasa B yriax v 3a CTeHKamu 060pyLoBaHus.

B 30Hax co cpegHel 3a(hPeKTUBHOCTLIO BEHTUMAUMM razoaHann3atopbl B COYETAHUN C CUCTEMOW BEH-
TnNAaunm obecneunBarT AONOHUTEbHbIN YPOBEHb 3aLUTbI ONACHOW 30Hbl U AO/DKHbI paccMaTpmBaTbCa Kak
OCHOBHasi 4YacTb cuctembl 6e3onacHocTu. asoaHanusaTopbl AO/DKHbI ob6ecrneynBaTb yYBeNMUYeHWe pacxoja
NPMTOYHOrO BO34yXa Npu cogepXaHuu roptoyero rasa, MeHbwem mnm 6nmskom k 20 % HKMP. Ecnn ysBenunue-
HWe pacxofa NPUTOYHOrO BO3AyXa He MOXEeT YMEeHbLUTb COAepXaHue roptoyero rasa, To Heobxoanmmo obe-
CNeynTb BKIOYEHNE aBapUIHON CUTHaIM3aLnn 1 BbIK/IlOYEHNE BCET0 HEB3PbIBO3ALLULLEHHOTO 060pyA0BaHUS.

B 3aBMCUMOCTM OT KOHKPETHbIX YC/IOBUI 3KCnayatauuy 3HauyeHue ycTaBku npepynpeauTesibHOW cur-
Ha/au3auMn 3ara3oBaHHOCTM 3afaloT B AnanasoHe oT 5 % o 20 % HKIP, npu cpabaTtbiBaHUN CUTHaNM3auum
3arasoBaHHOCTU criegyeT yBe/IMYUTb NPUTOK BO3ayxa.
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Ecnv ogvH 13 3TUX 3/IEMEHTOB cMCTEMblI 6€30NacHOCTU BbINAET U3 CTpos (razoaHanmMsaTop Wim cuctema
BEHTUNALMM), [OMKEH ObiTb Bbl4aH CUrHan «oTka3 obopygoBaHua». Ob6opynoBaHne, KOTOPOE MOXET CNYXUTb
WUCTOYHWKOM BOCN/IaMEeHEeHNs, MOXeT 6biTb OCTAB/IEHO BO BK/TIOYEHHOM COCTOSIHUM elle HEKOTOpOe HenpoLos-
XUTesibHOe BpeMms, ecniv HeMe/lIeHHOe WM aBTOMaTuyeckoe ero BbIK/II0YEHNEe MOXEeT NPUBECTU K BO3HUKHO-
BEHMIO elle 6osiee onacHoi cutyauum, Npu YCA0BUU YTO NPUHATbI Mepbl K MPOBEAEHUID PEMOHTHBLIX U APYTUX
paboT AN BOCCTAHOB/EHUSA HOpPMalbHOM 3KcnayaTauum obopygoBaHus.

4.5.1.5 MNprUMeHeHNEe ra3oaHannM3aTopoB B 30HaX C HU3KOW 3(hheKTUBHOCTbI BEHTUISALUN

Ecnu nputok Bo3ayxa, obecneynBaemblii CUCTEMOW BEHTUAALMW, HELOCTATOYEH AN CHMKEHUS KOHLEeH-
Tpayumn roptounx rasoB meHee 25 % HKIMP, To ahpeKTUBHOCTb BEHTUMALMN CHATAETCA HU3KON. B 30HaX C HU3-
Koli 3a(p(heKTUBHOCTbID BEHTUNALUN pa3baB/ieHne BO3AyXa MOXET ObiTb TakMM He3HauyuTeslbHbIM, YTO NoTpe-
GyeTcsi nepecMoTpeThb Knaccuumkaymo onacHon 30HblI (HanpumMmep, yCTaHOBUTbL 1-i K/acc 30Hbl BMECTO 2-T0).
[na Toro 4to6bl MCNONb30BaThb B 3TUX 30HaX 060pyJAOBaHME C NOBbILWEHHON HaLEXHOCTbI MPOTUB B3pbiBA,
Heob6xo4nmMo o6ecneynTb NPOBEAEHME MOCTOSAHHOIO U HENMPEPbLIBHOTO KOHTPOJSA COAEPXaHWs FoOpHYnx rasos
npv NOMOLM CTauMOHAPHbIX rasoaHann3aTopos.

B 30Hax ¢ HM3KOI 3O (PEKTUBHOCTBI0O BEHTUIALMM CUCTEMA BEHTUNALUM U ra3oaHanni3aTopbl npepcras-
NnAwT coboi cpeacTBo obecnevyeHus 6e30MacHOCTM. YPOBHU CUTHaNM3auum n AelicTBUS, KOTOpble HEOO6Xo4u-
MO NpeAanpuHMMaTh B TOM UAN UHOM cny4dae (yBesiMyeHue pacxoja NpuTOYHOro BO34yXa, OTK/IIOUYEHME HEeBpbI-
BO3alLML,EHHOTO 060pyA0BaHNA), AOMKHbI ObiTb TAKMMU, KaK ykazaHo B 4.5.1.4.

4.5.1.6 MprMeHeHNEe razoaHanM3aTopoB B BEHTU/IMPYEMbIX 30HAX C peuunpkynsuunei

MpumMmeHeHne BEHTUMIALUM C peunpkynsumen (NPUTOK HapY>XHOro BO3a4yxa MeHble Tpebyemoro pacxoga
NPUTOYHOTO BO3A4yXa, YacTb BbITSXHOIO BO34yXa NOBTOPHO Nojaetcs B NomelweHue) TpebyeT BbINOSHEHUSA
cnepyrwLmnx ycnoBuii:

1) BeHTUIMpyemas 30Ha HeENpepbIBHO KOHTPOAMPYETCHA Npy NOMOLLM razoaHann3aTopoB roploynx rasos;

2) copepxaHue ropoymMx rasoB KOHTPOMMpyeTCA B BO3Bpal,aeMOM B MOMELLEHME BO3AyXe Ha BXxofe
B BEHTUNALMOHHYIO CUCTEMY;

3) o6wumin pacxon NPUTOYHOrO BO3AyXa MPWU UCNOMb30BAHUW PELUPKYNALUN HE YMeHbLlaeTCs;

4) razoaHanuTuyeckas cuctema ocTaHaB/AMBaET PeLupKynAaLMio Npy NOBbILLWEHWN KOHLEHTpauuu ropto-
yero rasa B Bo3ayxe o 20 % HKIP v ogHOBpeMEeHHO yBe/inyMBaeT pacxol HapyXHOro NPUTOYHOro BO3AYXa;

5) pacxop HapyXHOro NpUTOYHOrO BO3Ayxa AOCTaTovyeH ANA NoAAepXaHus B BO3AyXe KOHLeHTpauuu
roptoyero rasa meHee 25 % HKIMP;

6) Npy KOHUEHTpauuu roptoyero rasa, 6nm3skoit kK 20 % HKIP, HeB3pbiBO3alW ML EHHOE 060pyAOBaHue
[O/DKHO ObITb BbIK/HOYEHO;

7) Npn BbIXOAE M3 CTPOS BEHTUMSALMOHHON CUCTEMbl B CUCTEMY 6e30MacHOCTM AO/DKEH ObiTb BblAaH
CUTHaN «O0TKa3 BEHTUAALMW», NPU 3TOM BbIK/IHOYEHME HEB3PbIBO3aLLULLEHHOTO 060pyAOBaHUA He sABNsAeTCcs
o6s3aTenbHbIM, €C/I NPUHATBI Mepbl K BOCCTAHOBJ/IEHNIO PabOTOCNOCOOHOCTM CUCTEMbI BEHTUAALMUNU U raso-
aHanuTuyeckaa cuctema pabotaet HOpMasnbHO.

45.2 Pa3pelwleHne Ha npoBefgeHne paboT B ONacHOI 30He Npu OTCYTCTBMW rasa B BO3AYLUHON
cpepne

4.5.2.1 O6wWmne nonoxeHnsa

O6opypoBaHne, 3kcnayaTMpyemoe B ONacHOlM 30HE U MMelollee COOTBETCTBYHLW WA BUA U YPOBEHb
B3pblBO3aluTbl, TpebyeTcsa nepuoamyecku ocTaHaBNMBaTb A/19 NPOBELEHUA TEXHMYECKOro ob6cnyxumBaHus
n pemoHTa. [nsa nposepeHnsa nogobHoro poga paboT TpebyeTcs MonyyvyeHwe paspelleHus Ha npoBefeHue
paboT npu OTCYTCTBMU rasa B BO3AYLIHONM cpefe. 3T paboTbl MOryT ObITb NPOBEAEHbI B ONACHON 30HE C UC-
nosib30BaHNEM [OMONMHUTENILHOTO 060pyA0BaHUA ANA OonpefesieHnsa roploymnx rasoB M AO/KHbI BbINOSHATHCA
NOAroTOBMIEHHbLIM MEPCOHAIOM.

MpumevyaHne — [nsa nogobHoro poda paboT MOryT NPUMEHSITbCA NOpTaTMBHbIE (HOCMMbIE), MEPEHOCHbLIE U
CTalMoHapHbIe razoaHa/IM3aTopsl.

[ns nposefeHus paboT, CBA3AHHbIX C TEXHUYECKMM O6CNyXMBAHMEM U PEMOHTOM 060pyn0BaHNA U Bbl-
NOJSIHAEMbIX B ONACHOW 30HE, AONYyCKaeTCs NPUMEHATb 1l06ble NepeHOoCHble Npubopbl WM o6opyaoBaHue, KO-
TOpble MOTYT CNYXWUTb UCTOYHUKOM BOCMIaMEHeHUs (3a UckatveHneMm o60pyAoBaHMS 31EKTPOAYrOBON cBap-
Kv). YCnoBusMM UCNONb30BaHNA NoAO6GHOro poga 060py[0BaHUA ABNAETCHA KOHTPO/b COAEPXAaHUS ToprUnX
rasoB, OCYL,eCTBMSiEMbI/i 06YYEHHbIM MEpPCOHaNoM.

JononHutenbHoe o6opyAoBaHne, UCNOMb3yeMoe ANS KOHTPONA COLEepXaHWs ropoyux rasoB B onac-
HOI 30He, rae nNpoBoaATca paboTbl, [O/MKHO cooTBeTcTBOBaTh IEC 60079-0 n IEC 60079-29-1 n AOXKHO
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6bITb MpefHa3Ha4YeHo ANA ONpefeneHns UMEeHHO TeX FrOpKYMX rasoB M NapoB, KOTOPbIE MOTyT MPUCYTCTBO-
BaTb B ONaCHOW 30He.

4.5.2.2 Topagok agencrteuii

JononHnTenbHoe rasoaHanuTuyeckoe obopyaoBaHue, UCMOIb3YyeMOE AN KOHTPO/S COAEPXaHUs ro-
prounx rasoB B ONacHoOl 30He, rae npoBoasaTca paboTbl, B MeCTe M BO BPEMEHU, KOTOPble yKa3aHbl B paspe-
WeHUn Ha npoBegeHve paboT, AO/MKHO ObiTb NpeAHa3Ha4YeHO U oTrpagympoBaHo AN onpefeneHns UMEHHO
Tex ropouymx rasoB 1 NapoB, KOTOpPbIE MOTYT NPUCYTCTBOBaTh B 30HE MPOBeAeHNS paboT B TEUEHUE BPEMEHMU,
yKa3zaHHOro B paspelleHun Ha nposegeHue pabort.

Ycnosuem Ansa npoBefeHus TeEXHUYECKoro o6cnyxmBaHnsa n peMoHTa B3pbiBo3alyuueHHoro obopyaosa-
HWS1 B OMacHOW 30HEe, NMpU KOTOPbIX BPEMEHHO OTK/KYAKTCS BCE WAW OTAE/IbHblE BUAbI €0 3aluThbl, AOMKHO
ObITb BbINOJIHEHME CreayoWnX eiCcTBUIA:

a) O Havyana paboT B COOTBETCTBMM C MOJIYYEHHbIM paspelleHMemM A1 BCeX NePEeHOCHbIX, HOCUMbIX
(nopTaTMBHbLIX) razoaHaN3aToOpoOB AO/DKHA ObiTb BbINOJSIHEHA NMpoBepka paboToCNOCOGHOCTM C UCMO/b30Ba-
HMEM MOBEPOYHbIX (KOHTPO/IbHbIX) ra30BbIX CMECEN, CofAepXallMX N3BECTHYH KOHUEHTPaLWUK rOpHYero rasa;

b) WTaTHbIMN CpeAcTBaMM KOHTPOASA AO0/KHO ObiTb YyCTAHOBAEHO OTCYTCTBME TFOPHOYUX ras3oB Mo Bcel
TEeppMTOpPUM 30HbI NPOBeAeHUa paborT;

C) ANA HEenpepbIBHOrO MNOATBEPXAEHUS OTCYTCTBMS TFOPHOYMX Fa30B KOHTPOJIb MX COAEPXaHUA [0JDKEH
OCYLLEeCTBNATLCA HEMPEPbLIBHO;

d) o6cnyxuBaHne M UCNOMb30BaHNE razoaHanM3aToOpPOB AO/MHKHO OCYLW,ECTBAATLCA TOMIbKO cneynasnbHO
06y4YEeHHbIM MepCcoHasnom;

€) B TeyeHne BCero BpeMeHu NnpoBefeHns paboT no TEXHUYECKOMY O0O6CAYXMBaHWID N PEMOHTY [OMXK-
Hbl 6bITb NPUHATHI AONO/THATENbHBIE U afeKBaTHblE Mepbl, KOTOpble o6ecneynBaldT YBEPEHHOCTb B TOM, YTO
nepcoHas B c/lydae BO3HWKHOBEHMWSI ype3BblyaliHON cuTyauun npu o6HapYXeHUW roproyero rasa cnocobex
NpaBun/IbHO BbINO/IHUTbL CBOM 06A3aHHOCTU.

[lo nonyyeHns paspelleHns Ha npoBefeHue paboT B 30He, CBOGOAHON OT rasa, AO/HKHbI ObITb YCNELWHO
BbINOJIHEHbI AEWCTBMS COFNacHO nepevncsieHnsam a) u b), 4na Toro 4ytTobbl YA40CTOBEPUTLCS, YTO 30HA paboT
OencTBMTENbHO cBOGOAHA OT rasa. OTU AelicTBUA AO0J/IKHbl ObiTb YCMEWHO BbINOSIHEHbI A0 TOro, Kak 6yayT
BPEMEHHO OTK/IOYEHbI BCE WAN OTAENbHbIE BMAbI 3aliMThl, U A0 TOro, Kak Ha 06opyAoBaHNe, KOTOPOE MOXET
CNYXWUTb UCTOYHUKOM B3pbiBa, 6yAeT NONyYeHO paspelleHne Ha pa3MelleHne ero B ONacHOMn 30He.

4.5.3 KOHTpPO/Ib MPUTOYHOrO BO3AyXa

Mpn HeJonycTMMOCTU MPUCYTCTBMA B MPUTOYHOM BO3AYyXEe TFOpHYMX ras3oB M NapoB, Hanpumep B BO3-
Ayxe, HarHeTaeMOM B MOMeLLEeHMNe WAW A7 NUTaHusa ABuratens BHYTPEHHEro cropaHus, pacnofioXeHHbIX BO
B3pbIBOONACHON 30HE, HEO6XOAMMO KOHTPO/IMPOBAThL COAEpXaHue roplynx rasoB B NPUTOYHOM BO3AyXe Mpu
nomMoLM rasoaHann3aTtopoB. B aTom cnyyae npu o6HapYXeHUM ropymMx ra3oB HE06X0AUMO BbINOHUTbL Cle-
aywouime gencremnsa:

1) 3aKpbiTb 3a4BUXKN U BbIK/TIOYNTb 3/1EKTPUYECKOE NUTaHWe BEHTUNATOpa Npu Heo6X0AUMOCTH;

2) oCTaHOBUTb TEXHOJIOTMYECKMI MNpouecc, ANA TOro 4Tobbl NpekpaTuTb pacnpocTpaHeHWe TroplYero
rasa n noAroToBUTb 060pyaoBaHMe K 06eCToUnBaHuUI;

3) 06eCTOUNTb CUCTEMY 3/1EKTPOCHAGXEHMNSI HEB3PbIBO3ALLMNLLEHHOIO 060pyA0BaHUSA M UHCTPYMEHTOB.

TpebyeTcss 6bITb OCTOPOXHbIM NPY YCTAaHOBKE rasoaHa/n3aTOpoB rOPHYMX Ta30B B BO34YyXOBOAbl WU
WUHble MecTa C TypbyneHTHbIM MOTOKOM Bo3ayxa. MogobHoe o6opyaoBaHMe AO/MKHO ObiTb cleynasibHO CNpoek-
TMPOBAHO, NPOBEPEHO 1 ObITb CNeUManbHO NpefgHas3HayeHo 415 onpejenieHns MasblX YPOBHEW 3ara3oBaHHOCTH
B YC/1I0BUAX TypOY/IEHTHBIX NMOTOKOB BO3A4yXa. TO/IbKO B 3TOM C/ly4ae MOXHO ObiTb YBEPEHHbIM B TOM, YTO Bbille-
YNOMSAHYTble AeliCTBUA OyAyT BbIMOSIHEHbI, KOrAa B BEHTUNALWOHHYIO CMCTEMY MONagyT roployune rasbl v napbl.

MomeweHna n 060/104KM, pacnosioXeHHble B 30He 1 unn 2 n ucnonb3ylowme B3pbIBO3aWNUTY BUAa
«p» — «3arojlIHeHne WaM npogyeka 060/104KM NoA4 M3ObITOYHLIM AaBNEHWEM pP», 4O/DKHbI COOTBETCTBOBATb
TpeboBaHmam IEC 60079-13 u (nnu) IEC 61285. NICTOYHMKM YMCTOro BO3ayXa, UCNOb3yeMble A1 HarHeTaHus
N36bITOYHOTO AaB/IEHNS B Takme MOMeLeHns 1 060104KN, AO/MKHbI KOHTPONMPOBAaThLCA Ha npegmMmeT obHapy-
XEHUNSA TOPHYMX ra3oB 1 Napos.

4.6 EOVHUUBI (PU3MYECKON BesINYMHBI, UCMNOSIb3YEMbIE MPU U3MEPEHUSX COAEPXKAHUS
KOMIMOHEHTOB B ra3oBbIX cpeAax, U crneymasibHble eguHULbI, NPUMEHsIEMble O/ TPACCOBbIX
rasoaHasiM3aTopoB

B HacTosaweM pasfgene ucnosb3yTca cnegyoowmne efuHmlbl U3NYECKON BETMUNHBI:
a) o6bemMHasa gons B npoueHTax (percentage volume fraction, % v/iv);
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b) HUXHWMIA KOHLEHTPaLMWOHHbLIA Npeden pacnpocTpaHeHusa niameHu (BocnnameHeHus) (HKMP), Bbipa-
XEHHbI B NPOLEHTax.

MpumevyaHne — HKIP meTaHa coctaBnseT 4,4 % o6beMHoi aonn B Bo3gyxe (cm. IEC 60079-20-1);

C) BEPXHUIA KOHLUEHTPaLUMOHHbLIN Npeaen pacnpocTpaHeHus nnameHu (BocnnameHenusa) (BKMP) (upper
explosive limit, UEL);

d) o6bemHasn o5, BbipaXeHHasi B YacTAaX Ha MUAANOH (MAH-1), ncnonb3yeTtcsa Aas N3MepeHuii TOKCuu-
HbIX Ta30B U NapoB, a Takke ANS U3MEePEHWU roplYnx ra3oB ¥ NapoB NpPU MasiblX KOHLEHTpaLunsx.

MpuBefeHHbIE eANHNLbI (DU3NYECKO BENNYNHBI NMPUMEHUMbI K gaTynkam 1 o6opyaoBaHuio ans otbopa
npo6, npefHa3Ha4YeHHbIM ANA onpefeneHns KMciopoaa, roploymnx U TOKCUYHbIX ra3oB M Napos, Korga gaTtuuk
KOHTpO/IMpyeT cocTaB cpeabl B HENOCPEeACTBEHHON 6/1M30CTM OT AaTynka, HO onpejensemblli KOMMNOHEHT, Kak
nNpaBui0 B HEGONbLIMX KOHUEHTPaUMAX, pABHOMEPHO pacnpefeneH B okpyxawuiel gaTumk cpege.

CuTtyaums CTaHOBUTCHA COBEpLUEHO WHOWN [/19 TpacCoBbiX rasoaHann3aTopoB, rae A/inHa ONTUYecKoro
nyTW, T. €. paccTossHUe MexXay usnydyartesnemM u NpUueMHUKOM ONTUYECKOro WU3Ny4vyeHus, MoxeT ObiTb OoT 1 Ao
200 m. AHanunsmpyemas cpefa B 3TOM C/llyyae — 3TO BCe rasbl, Haxoaswmecs B 06beMe Mexay NpueMHUKOM
M usnyvyatesieMm. TpaccoBble razoaHanM3aTopbl He MOryT ONpefennTb, NPUCYTCTBYET /I B aHaIM3NPYeEMOW
cpefe eAVHCTBEHHbI MCTOYHMK Masioli NPOTSHXXEHHOCTU C BbICOKMM cCOAepXaHWeM roplyero rasa wam npo-
TSOKEHHOE CKOMJIEHME C MasibiM COAepXaHMem roptoyero rasa. MNMpu nomouiM TpaccoBbiX razoaHanvM3aTopoB
Takke HEBO3MOXHO onpefennTb NPUCYTCTBME OAHOTO WM HECKOJIbKMX MCTOYHMKOB rOPHOYEro rasa BAOJMb ON-
TUYEeCKOro nyTu. TpaccoBble rasoaHann3aTopbl MOryT U3MEPATb INO60 MHTErpanbHyl KOHLEeHTpaLuuni no Bcei
ONVIHE ONTUYEeCKOro NyTu, BbipaxeHHyw B HKIMP-M, kak noka3aHO Ha pucyHke 1, nn6o cpefHl KOHUEHTpa-
umMto, BblpaxeHHy B % HKIMP (cpepHee) no Bcei gnvHe ONTMYECKOro NyTW, Kak mokasaHO Ha pUCYHke 2.

100 % HKMP 50 % HKr1P

10% HKIP

PucyHok 1— WHTerpanbHast KOHUEHTpaUuMs no A/iMHe Nyt
Tpu MOHUTOPA C OTKPbITbIM KOHTYPOM, MOKa3aHHble Ha pucyHKke 1, noApo6HO NokasbiBalT, Kak TpU pas-

JINYHBIX UCTOYHMKA FOPHOYNX Fa30B Pas/IMYHOW MPOTAXEHHOCTU U C Pas3/INYHbIM COAEpPXaHMEM TFOplYero rasa
MOryT AaTb OAMHAKOBbLIA CUIHa/ TPAcCOBOro rasoaHanusartopa, pasHblii 1 HKMP-m.
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100 % HKMNP 50 % HKIP

10 m
20m

PucyHok 2 — CpefgHsaa KOHLUeHTpauus no AnnHe nytm

Tpy MOHMUTOPA C OTKPbLITbIM KOHTYPOM, NOKa3aHHble Ha pUCYHKe 2, NoApOOHO onucbiBaloT, Kak Tpu pas-
JINYHBIX UCTOYHMKA FTOPHYUX Ta30B Pas/IMYHON NPOTAXEHHOCTU W C Pa3/IMYHbIM COAEPXAHMEM TOPHYEro rasa
MOTYT AaTb O4MHaKOBLIN CUTHAA TPACCOBOro razoaHanusartopa, pasHbliii 5 % HKIMP (cpefHaa KOHUEeHTpaumns
nyTu).

5 lNpuvHUMNBLI N3MepeHns

5.1 O6ume NonoxeHus

Moapo6Hoe onucaHue MPUHLMNOB M3MEpPeHUs NpuBeAeHO B NpunoxeHun A. faHHblli pasgen copep-
XWUT BbIAEPXKN U3 NPUTOXKEHUA A, LeNblo KOTOPbLIX ABAAETCA NpefocTaB/ieHne npakTuyeckon nHdopmauum,
Heob6xoAMMON ANA MNpPaBWbHOW 3KcnnyaTauun, TEXHWYECKOro 06CNYXMBAHMA W TeKylwero peMoHTa raso-
aHanuM3aTtopoB. 3arosioBKM U Hymepauusa NyHKToB 5.2—5.10.5 nAeHTUYHblI 3arosioBKam W Hymepauum nyH-
kKToB A.5.2—A.10.5 npunoxeHus.

[na vHXeHepoB U pykoBoauTeneli npeactaBnsaeTcs nosfesHbIM 3HaHWe NPUHLMNOB U3MEPEHNS ra3oBblX
0AaTUMKOB U (MNK) YyBCTBUTESIbHBLIX 3/IEMEHTOB, KOrja OHW Moc/se pasrosopa c NPou3BOAUTENEM UMW MOCTaB-
LWMKOM 060pYyAOBaHUA NPUHUMAIOT pelleHne O TOM, OTBeYaeT /in BbIGOP TOr0 WM MHOTO rasoaHanmnsaropa
TpebyemomMy npumeHeHuto. OQHaKo TeXHUYeckne xapakTepucTukn n @yHKUMKU, BbIMOMHAEMbIe razoaHanusa-
TOPOM, OonpefensanTca He TONbKO TUMNOM AaTyMka WA YyBCTBUTENbHBLIX 3/1eMeHTOoB. lpu Bbibope o6opyno-
BaHWA [OJDKHbI ObITb NPUHATHI BO BHUMaHWE TeXHUYECKMEe XapaKTepUCTUKU W BbINMOSIHAEMble (PYHKLMK raso-
aHanM3aTopoB, paccmaTpvBaemblX B COBOKYNMHOCTM CO BCMOMOratesibHbiM 060pyfoBaHWEM U NPOrpamMMHbIM
obecneveHnem.

XapaKkTepucTuKN JaTYMKOB, OCHOBAHHbIX Ha pasHbiX NMPUHLMNAX U3MEPEeHUin, ux npemmMyliecTsa, TUMo-
Bble MPUMEHEHNSA W OTPAHUYEHUA MO UCMONb30BAHUIO, BAUAHUE HeonpepensaeMblX KOMMNOHEHTOB U BELLECTB,
OTPaBNALWMNX AaTYNKN, NPUBELEHbI HUXE.

B Tabnimye 2 npeactaB/ieHbl KpaTkMe CBeAEHUs 06 OCHOBHbIX MpuHUMNax namepeHus. NogpobHoe 06b-
ACHeHue cM. B 5.2—5.10 (A.2—A.10 (npunnoxeHune A)).
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Ta6nuuya 2— O630p razoaHa/IMTUHECKOr0 060PYA0BAHMS C PA3/IMYHLIMW NPUHLMNAMW N3MepeHUs
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Moppo6HoCcTU 5.2 53 54 55 5.6 57 5.8 5.9 5.10
B NyHKTe
HeobxoanmocTb Ja Het Het (HeT) (HeT) (HeT) JiF:] Het He npw-
npucytcTema 02 MeHsieTcs

B ra3oBoii npobe

TunuuHble gna- <100 % (0)—100 0—(100) <100 % <100 % <100% <100% <100% He npu-

nasoHbl U3Me- HKMP  06.40. % 06.4. % HKMP HKIP HKMP HKMP HKIMP  meHsieTcA
PEHWS TOPHOYNX

rasos

TUNUYHBINA He npu- He npu- 0—5 % He npu- He npu- He npu- He npn- He npu- He npwu-
AvanasoH uns- MeHAeT- MeHseT-  HKIMPM  MeHseTcs MeHSIeT- MEHSIeT- MEHSIET- MEHSIeTCH MeHsieTcs
MepeHuii ans cs cs cs cs (]

TpaccoBbIxX raso-

aHanM3aTopos

TunnyHble gna- He npu- He npu- 0—100 He npu- 0—25% He npu- He npu- He npn- 0—100
NnasoHbl M3MeEpPe-  MeHsAeT- MeHsieT- 00. 4. %  meHsieTca (0—100) MeHsieT- MeHsieT- MeHsieTcss  06. 4. %

HWIA pNst KMcno- cq cs (co cneym- 06. 0. % cA cA
poga a/IbHbIMU
YyBCTBU-
Te/TbHbIMU
aneMeHTa-
MI)
loptouvne rasbl, Bonblme (cm. 5.3) H2 (cm. 5.5) Ankanbl  H2,CO (cm. 5.8) H2,CO, T[optoune
He nopgjaroLume- MoOJIeKy- cud rasbl
CA N3MEepeHunto bl IP > Xe)
OTHOoCcuTE b- B 3aBu- CpegHee (Masioe) B 3aBu- CpegHee Manoe Maunoe Manoe or
Hoe Bpemsi cMmocTH CMMOCTH MaJsioro
cpabaTbiBaHMA3)  OT Bele- OT Belle- bo
cTBa cTBa cpegHero
BnvsHue Hero- Het CO02, (&) S02, S02, CIHCsc), (®peoH) Bewe- NO, N0O2
proymMx rasoBb) hpeoHs! NOx, H20 NOx  (hpeoHsl CTBO
IP < Xe)
OTtpasneHvned Si, (Hald)),  Hert Het Si, Hald),  (Hem) (Si) Het Het Het
(H2S), Pb S02
HeobxoanmocTb HeTt HeTt HeTt HeTt Het Ja Ja Het (Ja/Her)

BHELLHNX rasoB

a) KauecTBeHHOe cpaBHeHVE NPUHLMNOB M3MEPEHUS. [aHHble 3HAYEHUs He YUMTbIBAlOT BpeMsi cpabaTbiBaHust
rasoaHasM3aTopoB C NPUHYAUTENBbHBIM NPO600TE0POM.

b) B Tabnuue npuseaeHbl Hanboee TUNMYHbIe NpUMepbI.

C) XNopupoBaHHble Yrnesoaopoabl.

d) OpraHnyeckme rasioreHHbIe WM HeopraHuyeckue rasiongHble CoegMHEHNS.

€) N — noHn3aumoHHbIi NoTeHUuan BeLlecTsa; X — aHeprus ynbtpadrnoneToBoin navnsl (fanee — YP-navna)
JeTekTopa.

JaHHble B CKOBKax YC/OBHbI, CnefyeT CMOTPETb COOTBETCTBYHOLLWIA NOAMYHKT.

MpumeyaHune — A66peBmatypa «06. 4. %» 03HA4YaET «AmanasoH N3MEPEHU».
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CywecTBYOT a/ibTEPHATMBHbIE TEXHO/IOTUM OO6GHapYXeHUs onacHbiX cuTyauuin. CrepyeT oOUEHU-
BaTb OrpaHW4YyeHus 3TUX TEXHO/IOrUi, Kacawlimecs BO3MOXHOCTU aHanui3a rasoBoi cpefbl. JO/MKHbI ObiTh
ACHO OCO3HaHbl PUCKM AN cUCTeMbl 6e30MacHOCTU, CBAA3@aHHble C MPUMEHEHMEM TakMx MeToAoB O6GHapy-
XeHusa. TexHonornm, He COOTBETCTBYKLIME CcTaHgapTam, NPMMEHSIeEMbIM K razoaHanusatopam (Hanpumep,
IEC 60079-29-1 unmn IEC 60079-29-4), AO/HKHbI paccMaTpuBaTbCs TOMIbKO B KA4eCcTBe AOMO/IHUTE/IbHbIX METO-
[0B 06HapyxeHus. NMpuMepoM MOTyT CNYXWUTb y/IbTPa3BYyKOBble fAaTUMKM yTeyek U3 COCyA0B Noj AaB/ieHueM.
OpfHako XxapakTepUCTUKN yNbTPa3BYKOBbIX AaTYMKOB YTEYKM TaKOBbl, YTO CWUrHaN nNpu o06pasoBaHUM YyTEuKM
MOXeT NpeBblllaTb CUrHan OT chOPMUPOBABLLUENCA MHTEHCUBHON yTeuku. MO3TOMY yNbTPa3BYKOBbIe AaTunKn
yTeUKM AOMKHbI paccMaTpuBaTbCs Kak AOMOJSIHEHME K ra30BbIM gaTyMkam, HO HUKOrga Kak ux 3ameHa. [pyrum
NPUMEPOM MOXET CNYXUTb NPUMEHEHUE MHIPaKpacHbIX Kamep ANA 0O6HapYyXeHUs MecTa YTeUYKU U OLEHKU
pasmepa yTeuku, HO KOTOpble He AaloT MHOopMaLni0 O KOHLLEHTpaLMM onacHbIX BELLeCcTB.

5.2 TepmokaTanutuyeckme gatymku

5.2.1 O6wme NONoXKEHUSA

MpuHUMN feicTBUA TepMmoKkaTanuTUYecKnxX AaTYMKOB OCHOBaH Ha OKMC/IEHUM FOploYero rasa Ha noBepx-
HOCTW 3/1IeKTPUYECKM HarpeBaemoro kartasamsartopa.

TepmokaTtanuTmyeckme fatymkm cnocobHbl paboTaTtb HENPEpPbIBHO B TEYEHUE HECKONbKUX ST, HO Y HUX
NOCTENEHHO CMeLlLaeTCca Hy/eBOW CUrHan U yMeHbllaeTcs YyBCTBUTENbHOCTb BCNEACTBME CTapeHus n BO3-
LelcTBMSA CriefoBbIX KOSIMYECTB OTpaBNALWMUX BewecTs. B cBA3M ¢ 3TMM Heo6XxoAMMO NPOBOAUTbL perynsp-
Hble NPOBEPKM YYBCTBUTENIBHOCTU U FPagynpoBKy, YacToTa NPOBEPOK 3aBUCUT OT YC/IOBUI KOHKPETHOTo Mnpu-
MeHeHNus.

B 60/bWIMHCTBE C/ly4YaeB B KOpPNyc gatyvMka BMOHTMPOBAHO MPOHMUAEMOe MeTan/myeckoe yCcTpoi-
CTBO — OrHenperpagutesnb, NO3BOMAKLWMNIA rasy LOCTUYb YYBCTBUTE/IbHOIO 3/1IEMEHTa U rapaHTUPYOLWnn, 4To
ecnu cogepxaHue roptyero rasa npesbicuT HKIMP 1, cnegoBatenbHO, ra3 BOCM/IAMEHUTCA OT HarpeTbiX YyB-
CTBUTEJIbHbIX 3/IEMEHTOB, TO 3TO He NpuBeAeT K BO3ropaHul cpefbl cHapyxu gatyuka. OrHenperpagutenb
Takke 3awWuuiaeTt gaTynk OT MblIM, MEXaHUYEeCKNX NOBPEXAEeHW 1 NOTOKOB BO3AyXa.

5.2.2 O6nacTb NpUMeHeHuns

TepmokaTanuTuyeckne fatyvky NPpUMEHSIOT ANA onpeesieHus 40B3PbIBOOMNACHbIX KOHLEHTpauuin cme-
ceil roprounx rasoB 1 napos c Bosgyxom (HKIMP). TepmokaTtanntnyeckme gaTymkm onpegensitoT npakTtuyecku
BCe roptoyuve rasbl, HO UMEKT pasHyl YYBCTBUTENILHOCTb K Pa3/IMYHbIM TOPOYUM rasam.

BpemMs ycTaHOBNEHUSA MoKa3aHWn U YyBCTBUTE/IbLHOCTb 3aBUCAT OT CBOMCTB OMpeAensemMoro rasa. Yem
60nblle MOMeKyIApHaa Macca u pasmep MOJieky/bl rasa, TeMm NpoAomKuTensHee ByaeT Bpemsa yCTaHOB/EHUSA
nokasaHuin 1, Kak NpaBuio, MeHblle YYBCTBUTENbHOCTb.

5.2.3 OrpaHunyeHuns

MpuHUMN OelicTBMA TepMOoKaTa/iMTUYEeCKOro gatyMka OCHOBAH Ha KaTaJIMTUYEeCKOM OKWC/EHUMU, a OHO
NPONCXOAUT TONLKO TOrAa, Korga NpucyTCTBYeT AOCTaTOYHOe KOMMYeCcTBO Kucsopoja. HepocrtaTtok kuciopoga
MOXeT ObITb Bbl3BaH H60AbLWNM cOofepXaHNeM roproyero rasa, 3HauutenbHo npesbiwawwum HKMP, uam 60nb-
LWNM CcOofepXXaHeM WMHepPTHOro rasa.

MpepnocTtepexeHne — Korga cogepxaHue roptoyero rasa B Bosgyxe npesbiwaet HKMP, Tepmokatanu-
TUYECKWIA JaTumk B CU/ly HedocTaTka Kuciopoda MOXET BblAaBaTb OWMOGOYHbLIA CUrHan u, criegoBaTesnbHO,
nokasaHus razoaHanmsartopa MoryT 6biTb MeHblwe HKIP.

CnepoBaTenibHO, razoaHanM3aTopbl C TepMoKaTanuTUu4YeckKumuy gatunkamu, cCooTBeTcTBylmne TpeboBa-
Huam IEC 60079-29-1, fO/MKHbI UMETb G/IOKMPYIOLLMIACA CUTHAN O BbiIXOAEe Noka3aHuil 3a npegensl gnanasoHa
n3MepeHuin (MHAnKaUNK neperpyskn), 4Tobbl M3bexaTb Bblgayun oWMBOUYHbIX NMoKasaHuii. OgHako cTayuoHap-
Hble faTyuumkM (Hanpumep, faTyUKW, €4UHCTBEHHbIM BbIXOAHbIM CUTHANIOM KOTOPbIX SABASETCA TOKOBbIA Bbl-
xop 4—20 MA) 1 paHee paspaboTaHHble razoaHanm3aTopbl MOTYT HE NMETb Takol yHKUUU.

Ecnn patuMkm vnu raszoaHanusatopbl He obecneyuBalT PYHKUMIO ONOKUPOBKM CUTHanNa neperpysku,
610KMpPOBKa A0/KHaA obecneumBaTbcs 6/10KOM ynpasrsieHuMs B cooTBeTcTBuK ¢ IEC 60079-29-1.

lMocne BO34ENCTBMS TOPHOYMX FA30B NpU COAEpPXaHUK, NpeBbIlaWEM BEPXHUIA npeaen AnanasoHa us-
MEepPEeHWUn, nan nocne uUx AAMTENbHOrO0 BO3A4ENCTBUS [faTyMKy MOXeT noTtpeboBaTbCs HECKOSIbKO 4YacoB An4
BOCCTAHOB/IEHNA XapakTepucTuk, a Takke MOryT Habnwaarbca HeobpaTuMble N3MEHEHUS HYNEBOro curHana
N YYBCTBUTEJIbHOCTHU.

I3MeHeHUsa faBnieHuA, TemnepaTtypbl U BNaXHOCTU He OKa3blBalOT CYLLECTBEHHOIO BJIMAHUA Ha MokKa-
3aHNsA TepMokKaTanMTUYecKoro gartyvka B AuanasoHe pabouux ycnoBuil akcnnyatauumu. OAHAKO 4YeM Huxe
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3HayeHWe nopora curHanusauuum, Tem 6osblie 6yaeT BAUAHUE W3MEHEHUI TemnepaTypbl U ApYrMx hakTopoB
oKpyXatwueli cpegbl.

[ns npepoTepalleHns NOXHOIo cpabaTbiBaHWS CUrHaNu3aUum He pekoMeHAyeTcs ycTaHaBaMBaTb 3Ha-
yeHue nopora curHanusauum Huxe 5 % HKMNP agna metaHa, 10 % HKIMP gna nponaHa n 6ytaHa n 20 % HKIMP
ANna napoB 6eH3MHa, NpyM YCI0BUM YTO B NOCNEAHEM Cllydyae NPUHATLI COOTBETCTBYHOLWME Mepbl NPeaoCTOPOX-
HOCTM NPOTUB TOKCUYECKOro AelCTBMUSA Napos.

Mo yka3aHHbIM BbillE NPUYMHAM TepMOKaTa/inTMyeckue AaTymkm He NoAXOAAT ANA NPUMEHEHUR, B KO-
TOpbIX TpebyeTcs BbICOKas YyBCTBUTENbHOCTb (Hanpumep, AN AMANa30HOB U3MEPEHUW 3HAYUTESIbHO HUuXe
oT 0 % HKIMP go 10 % HKMP).

5.2.4 BnuaHue HeornpegenseMbiX KOMMOHEHTOB

Ecnu koHTponupyemas cpefa COLEPXWUT UHEpPTHble rasbl, HanpuMmep asoT WAW AUOKCMA yrnepoga, To
TepMokaTanMTuyeckue gatynku MOryT BblfaTb cnabblii UM pgaxe HyneBol curHan. MNMoxoxve npobnembl MO-
ryT BO3HUKHYTb W3-3a NPUCYTCTBMS MapoB BOZAbl, KOTOPble, CKOHAEHCUPOBABLIUCHL, MOTYT 3aKpbliTb NOBEPX-
HOCTb OrHenperpaguTens, NpefoTspaTuB NPOHWKHOBEHMWE Fa30B K TepMOKaTaIMTUYECKOMY AaTuuKy.

5.2.5 OTpaBneHune

TepmokaTannTUYECKMe JaTuMKM YYBCTBUTENbHbI K OTpaB/IEHNI0 BewecTBaMu. MNoTeps 4yBCTBUTE/IBHOCTH
B pe3y/ibTaTe OTpaBNEeHNS MOXET OblTb HEOOPaTUMON NN BPEMEHHON B 3aBUCMMOCTM OT NPUPOAbLI BelecTsa.

Heobpatumasa noteps 4YyBCTBUTENIbHOCTU, W3BECTHAA KakK «OTpaBfeHWe KaTanusatopa», BO3HMKaeT
B pe3y/sibTaTe BO3L4ENCTBMSA CNefyHLUnX BELWecTB:

- KpeMHWNopraHM4yecknx coeuHeHnin (Hanpumep, BOAOOTTA/IKABAKOLLNX BELLECTB, HEKOTOPbIX K/1EEB U
KOMMayHA0B, OTAE/IbHbIX Macesn U >XMPOB, HEKOTOPbIX IEKAPCTBEHHbIX NpenapaTtoB, HEKOTOPbIX MaTepuasnos,
NPUMEHSEMbBIX A1 XUMYUCTKN);

- TeTpasTuacBuHUa (Copepxalwerocs, Hanpumep, B 3TUINPOBAHHOM 6GeH3nHe, B OCO6EHHOCTM B aBua-
LMOHHOM GEH3unHe);

- COeAVHEHU cepbl (HaNpUMep AMOKCMAA Cepbl, CEPOBOAOPOAA);

- rasioreHcogepxXxalwmnx coegmHeHnin (HanpuMmep psga rasoreHHbIX yrineBoaopoh0B);

- dhocgopopraHmyeckmx coepuHeHuii (Hanpumep repoMuUnaoB, MHCEKTULMAOB U 3hmpoB dhocthopHoi
KMC/IOTbl B OTHEYMOPHbIX TMAPABINYECKUX XUAKOCTAX).

Tak HasblBaemble yCTOlUYMBbIE K Afam AaTynmku MOTyT BblAepxuBaTb 60/5iee BbICOKME [03bl Takux Be-
LWeCTB, YEM TPAAULMNOHHbIE AAaTYMKN, NPEXAe YEM Y HMX nMponafeT YyBCTBUTENbHOCTbL. Mpu 3TOM MOryT yxya-
WNTbCA APYrMe KX CBOMCTBa (HanpuMep, KPOME CHWXEHWS YYBCTBUTENbHOCTU, MOXET YBENMNYUTLCA BPEMS
yCTaHOBEHUSA MOKa3aHWUii).

Te faTumkun, KOTopble He ABNAIOTCA «CTOWKUMU K OTPaB/IeHNIO», B pAge cnyvyaeB MOryT 6biTb 3alMLLeHbl
OT 60OMbLIMHCTBA KaTaMTUYECKMUX ALO0B Npu nomowmn uabTpoB. OfgHako cnefyeT NOMHUTbL, YTO hunbTpamm
HEe06XxoANMO Nosb30BaTbCA € 60MbLLON OCTOPOXHOCTLI. HeobxoamMmo cnegoBaTb HGOPMaLMK, U3NOXKEHHON
B NpunoxeHun A.

CnepyeT 06paTuTbCs K PYKOBOACTBY MO 3Kchayatauuu razoaHanvsaropa, YTo6bl BbISICHWUTb, Kakue Be-
Lectsa MOryT OTpaBUTb KaTtanm3aTtop W Kak 3aluTuTb gaTyuk.

5.3 TepMOKOHAYKTOMETpuUUYecKne AaTtumkum

5.3.1 O6uwme NonoxeHUs

MpuHUMN gelicTBUSA TEPMOKOHAYKTOMETPUYECKMX AAaTUYMKOB OCHOBAH HA U3MEPEHUN pPa3HOCTK Temnepa-
TYp MeXAy 3NeKTPUUYEeCcKn HarpeBaeMbiM Pe3NCTUBHLIM 3/1IEMEHTOM, MOMELLEHHbIM B KOHTPOJIMPYEMYIO cpeay,
N Takum XXe 3/1eMeHTOM, NoMelleHHbIM B KaMepy C rasoMm cpaBHeHUA, BbI3BAHHOW pasnnymem B TEN/ZIONPOBO-
AHOCTM onpeAensieMoro KOMMNOHEHTa U rasa cpaBHeHUsA. [aTunk He U3MeHSIeT XMMUYEeCcKoro coctasa npoobsl.

TepMOKOHAYKTOMETPUYECKME AAaTUMKM NPUMEHSAIOT ANa onpeaesieHnss Takux raso, TENJIONPOBOAHOCTb
KOTOPbLIX B XeslaeMoM Aunana3oHe VI3Mep8HVII7I 3HayYnTesIbHO OT/ZIN4aeTCcA OT Ten/I0NpPoOBOAHOCTU CpaBHUTENb-
Hoi cpefbl (06bIYHO BO34yXa).

5.3.2 O6nacTb NpUMeEHeHUs

Ona npumeHeHns TEPMOKOHAYKTOMETPUYECKMX AATUMKOB He TpebyeTcsa Hanmuvme kucnopoga v ¢ Ux no-
MOLLbIO MOXHO M3MepPATb cogepxaHue rasa go 100 % ob6bemMHON fonu. Ha npaktuke BepxXHWin npegen gua-
nasoHa M3MepeHUin TePMOKOHAYKTOMETPMYECKOro gaTtumka npesbiwaeTt HKMP.

DTN fAaTyumMkn NPUrofaHbl ANst 06HapyXeHUs OAUHOYHOTO KOMMOHEHTa — rasa, UMeLero BbICOKYH Wn
HU3KYH TENn/IONPOBOAHOCTb MO CPaBHEHMIO C TEN/IONPOBOAHOCTbLIO BO34yXa, KOTOPbLIA CAYXUT CpaBHUTENb-
HOli cpefoli. XapakTepHa BbiCOKas YyBCTBUTE/IbHOCTb TEPMOKOHAYKTOMETPUUYECKUX AATUMKOB K MPUCYTCTBUIO
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B BO3JyXe Takux rasoB, Kak BOAOPOA, resinii U HEOH, TEMSIONPOBOAHOCTL KOTOPbIX BE/MKa; YyBCTBUTENILHOCTb
K MeTaHy Takxe cuutaeTcsi npuemaemoi.

5.3.3 OrpaHn4yeHua no rNMpUMeHeHnto

TepMOKOHAYKTOMETPUYECKNIA MeTOoL NPUMEHUM B TeX cnydyasx, Korga U3MeHeHWs BbIXOA4HOIo CuUrHana
JaTunka OT M3MEHEHUS KOHUEHTpaLMM (DOHOBOTO rasa He3HauuTe lbHbl MO CPABHEHUIO C CUTHA/IOM OT onpeje-
NsemMoro KOMnoHeHTa (rasa nanm cMecu rasoB) B BblIGpaHHOM Agunana3oHe U3MepeHus.

TepMOKOHAYKTOMETPUYECKME AATUNKN pearnpyroT Ha Bce rasbl — roproyne u Heroproume.

TennonpoBOAHOCTb FOPHOYMX ra30B CUNbLHO pasnnyaeTcsa. bonee nerkne rasbl (Hanpumep MeTaH U BOAO-
poa) xapakTepusyTcsa 60onblieli Ten10NPOBOAHOCTLIO, YeM BO34yX, B TO BpPeMsi kak 6onee Tshxenble rasbl (Ha-
npuMep HenpeaenbHble YrNeBoAopoAbl) UMET MEHbLLYIO TENSIONPOBOAHOCTL. CriefoBaTeflbHO, HAYETo Henb3s
cKkasaTb O CUrHase gaTunka B ra3oBoil CMecu A0 Tex Nnop, Nnoka He CTaHeT M3BECTEH KOMMOHEHTHbIN cocTaB 3TOW
cMecu. B xyawem cnydyae Tens0NpoBOAHOCTL CMECK ra3oB C BbICOKOW M HU3KOM TENONPOBOAHOCTbLI MOXET
6bITb paBHa TENIONPOBOAHOCTM BO34YyXa, NPV 3TOM BbIXOAHONM CUrHan gaTtyvka 6yaeT OTCYyTCTBOBATb.

5.3.4 BnuaHue HeonpeaendemMmbiX KOMMOHEHTOB

Kaxablh ra3 xapakTepu3yeTcs COGCTBEHHON Ten/IoNpoBOAHOCTbLI M, COOTBETCTBEHHO, N060N ras oka-
3bIBAET B/USIHME HA NokasaHWsi TEPMOKOHAYKTOMETPUYECKOTO AaTunka.

B 60MbLUNHCTBE C/y4YaeB CU/bHbLIM BAMSAHMEM 061agaloT napbl BoAbl, TEM 60/see 4TO UX cofepxaHue
B BO3/yXe CWU/IbHO KO/ebneTcsi, 0COH6EHHO B XXapkoM knmmate. MoxeT noTpe6oBaTbCsi OCylLeHne NpoobI.

5.3.5 OTtpaBneHue

OTpaBnsiolme BO34eliCTBUS Ha faTUYNK HEN3BECTHbI.

5.4 VHdpakpacHble fatyumkm

5.4.1 O6uwme NoONOXeHUs

MpuHunn gedictena ontuyecknx NK-gartynkoB OCHOBAH Ha MOI/IOWEHUN MOJIeKy/lamu onpenensemoro
rasa aHepruy CBETOBOro NoToKa.

MK-paTtumkn He nckaxaloT npoby, n uMm He TpebyeTcs A1 paboTbl NPUCYTCTBUE KUCNopoaa. 3TN faTtymku
UMET NPOAO/IKUTENbHBIA CPOK CAYXObI.

JTOT TMN JaTyMkoB NO3BOJISET MCMNOMb30BaTb CaMOAMArHOCTUKY, AaHHOe CBOWCTBO yBenuunBaeT WH-
TepBan TeEXHUYECKOro o6cnyxmBaHua gatymka. OgHako ocoboe BHMUMaHue cnepyeT yaenunTb 3aCOpPeHnto 3a-
WNUTHBIX (OUNBTPOB B ra30BOM TpakTe, Tak Kak Nnpu caMOCTOATesIbHOW AMarHocTuke 370, Kak npasuno, He 06-
HapyxusaeTcs.

5.4.2 O6nactb NPUMeHeHUs

VK-gatunkn rpafyvpyloT Ana onpepesieHns O4MHOYHOIO KOMMOHEHTa W B HEKOTOPbIX ciayydasax — AN
onpefesieHNa HecKo/IbKUX KOMNOHEHTOB. MpucyTCTBUE APYTUX ra3oB He OyfaeT o6HapyXeHOo, ecnn UX CNekTp
NOrNoWeHNa B MHQpakpacHoin obnactn NexuT 3a npegenamMmy cnekTpa nponyckaHua npuemMHuka uHdpakpac-
Horo nsnyyeHus (ganee — NK-nsnyyernne). CneposartesibHO, ra3oaHasn3aTopbl C TakuMu gatynkamu cnegyet
MCNO/b30BaTh TOMIbKO A1 06HAPYXEHNA Takux ra3oBbiX CMecei, A1 KOTOPbIX OHU 6blAn OTrpagynpoBaHsbl.

MK-paTtumkn He pearvpyloT Ha Bogopog. OAHAKo MX MOXHO UCNONb30BaTbh A4 onpejeneHns 60blUnH-
CTBa [pYrux roproymx rasos B /1I060M YCTAHOB/IEHHOM AMana3oHe U3MepeHUs — OT HECKO/IbKMX COTbIX Aonel
o6bemHol gonn % o 100 o6beMHbIX goneit %. YUemM AMHHEE ONTUYECKWIA NyTb, TEM Bbile OyaeT YyBCTBU-
TeNbHOCTbL AaTyuka.

TpaccoBble razoaHann3atopbl NPUMEHATCA ANA 0O6HAPYXEHWUS HU3LWNX ankaHOoB, aflKeHOB U CNUPTOB.
O6bIYHbIN gMana3oH uamepeHuin coctasnset oT 0 4o 5 HKMPwm.

5.4.3 OrpaHnyeHunsa no NpuMeHeHunto

MK-pgaTtumkm He 4yBCTBUTE/IbHbI K BOSOPOAY.

Vi3meHeHUs faBneHus aHanu3Mpyemoil cpefbl He BAWAIOT Ha Hy/neBble MOoka3aHWs, HO YyBCTBUTESb-
HOCTb, Kak npasuio, NPsAMO NponopuuoHasibHa napunanbHOMy AaB/ieHUI0 ONpeaensieMoro KOMnoHeHTa.

HekoTopble TUMbl AaTYMKOB, UCMNONb3yOLWMe MOAYyNALUI0 notoka VK-usnyyeHna wunm ontuko-akycTumye-
CKUI NpUeMHWK, YyBCTBUTEbHbI K BUbpauuu.

TpaccoBble razoaHannM3aTopbl YyBCTBUTE/IbHbI K PACCOr1acoBaHNI0 ONTUYECKUX OCEN.

5.4.4 BnunaHune HeonpepesisemMblX KOMMNOHEHTOB

HeonpegensemMble KOMMOHEHTbl (ropioyne M Heropluue rasbl) MOTYT Bbi3biBaTb W3MEHEHWEe curHana
garumka.

Mi3MeHeHne KOHUeHTpauuy napoB BOAbl B aHaNIM3MPyeMOli ra3oBoli CMeCcu MOXET Bbi3blBaTb M3MEHEHUEe
curHana. FasoaHanusartopsl, oTBevawwme TpebosaHuam IEC 60079-29-1, 6yayT MMETb MUHUMASLHYIO 4YyB-
CTBUTE/IbHOCTb K mapam BOAbl.
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Hanuuve B npobe TBepAbIX yacTuy W Kanefb XUAKOCTW, KOTOpble Takke NOrnowalT MHdpakpacHyto
3Hepruio, Bbi3biBAeT N3MEHEHME curHana gartynka uam noTepro YyBCTBUTENLHOCTU. BaxHo npepynpeanTs 3a-
rpsAI3HEHWEe ONTUYECKUX KOMMOHEHTOB rasoaHasnusartopa (Hanpumep OKOH u 3epkan). Korga gns sawutbl OT
3arpsA3HeHNs 3/1eMeHTOB ONTUYECKOro TpakTa MCNoNb3ylT UNbTPbl TOHKOW OYMCTKW, criegyeT MMeTb B BUAY,
4YTO (PUNBLTPLI MOTYT 3aKYNOPUTLCA NPU CUIBHOM 3arpsa3HeHumn npooéobl.

Bo3gelicTBne HeonpegensemMblXx KOMMNOHEHTOB M NapoB BOAbl Ha Noka3aHUs TPacCOBbIX rasoaHasnusa-
TOPOB CyL,eCTBEHHO 6o/blle, Yem y apyrux tunos VK-gatumkos. Kpome Toro, TpaccoBble razoaHanm3atopsbl
JOJ/DKHBI 6bITb Pab0TOCNOCOOHBLI NPV NonagaHuy B ONTUYECKUIA NyTb MbIIK, TyMaHa, AOXASA WK CHera, a Takke
npu Hasn4yMu ecTeCTBEHHOro0 M UCKYCCTBEHHOro OCBelleHus. TpaccoBble rasoaHasim3atopbl, COOTBETCTBYIO-
wue TpebosaHuam IEC 60079-29-4, noaBepXeHbl MUHUMA/IbHOMY YPOBHIO MOMeEX OT BCEX NepeynCcNeHHbIX
BO34elCTBUINA.

5.4.5 OTpaBrieHne

OTpasnsolime BO34elCTBMA HA AAaTYMKN HEN3BECTHbI.

5.5 TllonynpoBOAHWKOBbIE AaTUNKU

5.5.1 O6wme NonoxeHms

MpuHUMN paboTbl MONYNPOBOAHUKOBbLIX AAaTYMKOB OCHOBAH Ha W3MEHEeHUW 3/1eKTPONPOBOAHOCTU, Bbl-
3BaHHOM xemocopb6unein Monekyn onpegesiiemMoro KOMMNOHEHTa Ha NMOBEPXHOCTW HarpeToro YyBCTBUTE/IbHOTO
afemeHTa.

5.5.2 O6nacTb NpMMeHeHuns

MoNnynpoBOAHUKOBbLIE JATUMKN NPUMEHSIOT A/ ONpejesieHns ra3os B LUMPOKOM guanasoHe KOHLUeHTpa-
LuiA, B TOM 4YUC/ie OYeHb HWU3KUX, OJHAKO UX XxapakTepucTuka npeobpas3oBaHns HesvHelHa.

OHM NpurofHbl ANA UCMNOJb30BaHUA B Teyenckatensx, Aaxe rnpu o4eHb HU3KUX KOHLEHTpaumax onpege-
NIAeMOro KOMMOHeHTa, U B CUrHasmM3aTopax, He UMeLNX OTCYETHOIo yCTPOolCTBa.

5.5.3 OrpaHu4yeHus no NpUMeHeHuo

MonynpoBOAHUKOBbLIE AATUMNKM FOPOYUX rA30B, KaK Npasunio, HemsbupaTtesibHbl N0 OTHOLWEHUIO K OTAE b-
HbIM KOMMOHEHTaM, YyBCTBUTEJ/IbHbI K U3MEHEHUAM BJIAXHOCTW W HeonpegensemMblM KOMMNOHEHTaM, A4/1 HUX
XapakTepeH apeid kak Hy/leBblX MOKa3aHWii, Tak U YyBCTBUTE/IbHOCTY.

HoBbIM gaTtumkam mMoxeT notpeboBaTtbCsa gnutenbHas npupaboTka (40 HECKOMbKUX Heaenb) Ana crabu-
Nn3aunn HysieBbIX MokasaHuii 1 YyBCTBUTE/IbHOCTU Nepej NpoBefeHneM rpajympoBku (CM. NpuaoxeHue A).

Ecnu cogepxaHue onpefenseMoro KOMNOHeHTa NpeBblaeT BepXHUii npegen guanasoHa M3MepeHui,
JaTuynKky MOXeT noTpeboBaTbCsA HECKO/IbKO YacOB A1 BOCCTAHOB/IEHUA XapaKTepUCTUK AN MOTyT NPOU30NTH
Heo6paTuMble U3MEHEHUS HYJIEBbIX NOKa3aHUN N YyBCTBUTENLHOCTU.

5.5.4 BnvsaHne HeonpepgensaemMmbiX KOMMOHEHTOB

MonynpoBOAHUKOBbIE AATUMKN HeusbupaTesibHbl, OLHAKO Y/yUylleHHble faT4yuKu MOryT umeTb onpefe-
JNIEHHYI0 CeNnekTUBHOCTb. Heroptoyve rasbl MOTYT Bbl3blBaTb Kak OTpuULATENbHbIM, TaK U MONOXUTE bHbIA CUT-
Han gaTtunka. Hekotopble rasel, Hanpumep N O2, BbI3blBAOT OTpULATE NbHbIV CUTHAM MO OTHOWEHUWIO K CUrHany
OT roprYunX rasos.

JaTuyvkn ofHOro TMna MMewT LWUPOKUI pas3bpoc YyBCTBUTESILHOCTU K ONpefesiieMOMYy KOMMOHEHTY,
K TOMY Xe OTHOCWUTEeNbHAsA YyBCTBUTE/IbHOCTb K APYrMM rasam MOXeT 3HauyuMTesIbHO OT/AM4YaTbCA OT OAHOrO
AaTtuuka K gpyromy.

5.5.5 OTpaBrieHne

Ha 4yBCTBUTENBHOCTb MOYNPOBOAHUKOBbLIX AATYMKOB OKa3blBalOT CU/IbHOE BAUSAHWE (B 60MbLIMHCTBE
cniydyaeB NOHMXaKT ee, HO nHorga wm I'IOBbILIJaPOT) Takume XXe BellecTtBa, KOTOpble OTPpaBAKT TepMoKaTannTun-
yeckue fatymku, HO NPU KOHLEHTpauuax 60/blWNX, YeM KOHLEeHTpauuu, BAusALWmne Ha TepMmoKaTaanTuyeckme
fatumkun. MNMpumepbl Taknx BeLLecTB:

- Wesio4YHble NN KUCNOTHble coeANHEeHUA;

- CWJ/IVKOHBI;

- TeTpasaTuiCcBUHeL;

- CepHble coeAnHeHUs;

- ranoreHHble coefiuHeHus.

Cnepyet 06patuTbCs K pPyKOBOACTBY MO 3KCMayaTauun rasoaHanm3aTopoB, YTOObl BbIACHUTb, kakue OT-
paBndwuine Bewectsa MOryT noBnnATb Ha YyBCTBUTE/IbHOCTb U KaK 3allUTUTb AaT4UK.
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5.6 SnekTpoxXumMuyeckme gaTtumkum

5.6.1 O6uwme NoAoXKeHUA

MpuHUMN AEeACTBUSA 3/1EKTPOXMMUNYECKUX AATYNKOB OCHOBAH Ha M3MEHEHUWN 3/1IEKTPUYECKMX NapaMeTpoB
3/1eKTPOA0B, HAXOAALWMXCA B KOHTaKTe C 3/IEKTPOSIUTOM, B NMPUCYTCTBMU onpegensemMoro rasa. M3meHenue
3/1eKTPUYECKNX NapaMeTpoB sBNAETCA CNeACTBUEM OKUCINTEIbHO-BOCCTAHOBUTE/IbLHON peakuumn onpejense-
MOro rasa Ha NoBepxHOCTW 3nekTpoaa.

JaTunkn TpebyloT perynsapHoli rpajyupoBku Yepes yCTaHOB/IEHHbIE UHTEPBasibl BPEMEHU B LieNsiX Kop-
PEKTUPOBKN Apendda Hyns U YyBCTBMTENIbHOCTM U B KOHLE KOHLOB nognexart 3ameHe. Cpok cnyxbbl B 6naro-
NPUATHBLIX YC/I0BUAX 06bIYHO 6onee 2 nerT.

5.6.2 O6nacTb NpuMeHeHus

DNeKTpOXUMMYECKMe AaTyuku He NoAXOAAT A1 06HapyXeHWs MHOrMX yrnesofopogos. WX npumeHs-
0T ANA U3MepeHnss 06bEMHON JoNM BoAOpoAa UM okcupa yrnepoga BnioTb fo 100 % HKIMP u kucnopoga
00 25 % o6bemMHoNn fonun. CywecTBYOT TakkKe AaTUuku ANs n3MepeHus o6beMHon gonu kucnopoga fo 100 %.

Kpome Toro, atu AaTynku LWNPOKO NPUMEHAIOT ANA U3MEpPEeHUs CoAepXKaHnA TOKCUYHbLIX ra3os, BMAOTb A0
HECKOMTbKUX MUJIIMOHHbIX foneli. Hocumble razoaHanm3atopbl roplounx ra3os B gunana3oHe ot 0 % o 100 %
HKMP, ucnonb3yowmue kakonmb6o 13 TMNOB AaTYMKOB, OMWCAHHbIX B HAcTOSALWeEM cTaHgapTe, 4acTo U3roTos-
NAT B MHOTOKaHas/ibHOM WCMOJIHEHUU, BK/lOYass B X COCTaB 3/IEKTPOXMMUYECKMNE AaTUMKN TOKCUYHBLIX ra3oB
n Kkucnopoga.

5.6.3 OrpaHu4eHuns No NpUuMeHeHU

MoxeT HabnwaaTbCs BpeMeHHass NoTepsi YyBCTBUTE/IbHOCTU BC/IEACTBUE KOHAEHcauMn BOAbl HA MeM-
6paHe gaTtuuka.

[na npoTekaHusa 31eKTPOXMMMUYECKOW peakuun Heobxoaum kucnopog. MNMpu paboTe gatumka B obeckuc-
NIOPOXEHHOI cpefe KMCNopod, pacTBOPEHHbIN B 3neKTponnTe, obecneynTt npoTekaHne 3/1eKTPOXUMUYECKON
peakuuu B TeYeHUe HENPOLO/IKUTENIbHOTO BPEMEHW B 3aBUCMMOCTM OT AaTyuka, HO AnuTenbHasa paborta gart-
Yyuka npu OTCYTCTBUM KMCIOPOAA B aHaNU3Mpyemoli cpefe HeBO3MOXHA.

B 3aBMCMMOCTM OT TUNa gatyvka ¥ onpefensemMoro KOMMOHeHTa y JaTyuka MOXEeT COKpaTUTbCA CPOK
CNyX6bl WM YMEHbLNTbLCA GbICTPOAENCTBME, €eCcqiM cofepXaHue onpeaesiisemMoro KOMMOHEHTa MpeBbllaeT
BEPXHWI npegen guanasoHa M3MepeHuid. 3TO XxapaKTepHOo A/S KUCMOPOAHbLIX AAaTYMKOB, MCMNO/b3YHOLWNXCH
NMpu BbICOKOM COJepXaHuu Kucnopoga, Korga CBUHLOBLIA 3/1eKTPOA pacxofyeTca NponopunoHasbHO 06b-
eMHOli fone kucnopoga.

Mpu HWM3KON TemnepaType WAW BAAXKHOCTM MOXET MPOU30WATU CHMXEHWE 4YyBCTBUTE/IbHOCTW W YBEnwu-
UNTbCA BpPEMS YCTAHOB/IEHUA MoOKas3aHui patuvka. OnnTtenbHas paboTa nNpu 04eHb HU3KMX 3HAYEHUSAX BNax-
HOCTW MOXET NMPUBECTU K BbICbIXaHWIO 3/IEKTPONMNTA.

5.6.4 BnnaHune HeonpeesiseMblX KOMMNOHEHTOB

DNeKTpoxXuMnyeckne atymku MOryT pearmposaTb Ha Apyrve rasbl, BblAaBas Kak NMosioXUTeNbHbIN, Tak
N OTpULATE bHbIA CUTHa.

3a UCK/IIYEeHNEM KMC/TOPOAHbLIX AAaTYMKOB, YyBCTBUTENILHOCTbL K HEOMNpeesiieMblM KOMMOHEHTamM B He-
KOTOPbIX C/iydasax MOXeT ObiTb Bblle, YeM K onpefensemMbiM.

[na HeKOTOpbIX TUMOB 3/IEKTPOXMMUYECKUX [ATUMKOB YYBCTBUTENBHOCTb MPONOPLMOHasibHA aTMo-
cthepHoMy AaBneHuto. 119 0aTYMKOB APYrUX TUMOB nepenajbl AaB/IEHNA CO34al0T ONacHOCTb NOBPEXAEHUS.

CyLl,ecTBYOT YacTHble CryYyan BAWAHUA HeonpegensemMblX KOMMNOHEHTOB Ha KUCNOPOAHble AAaT4uKu
npu MUX UCMOMb30BaHUN HEe B BO3[yXe, a B ra3oBblX CMECAX NPW OYEeHb BbICOKOM COAEPXaHUW ropryYnX rasos
(cMm. npunoxeHue A).

5.6.5 OTpaBrieHne

Ha anekTpoxumuyeckue gatyvky MOTyT BAUATL pas/fiMyHble rasbl, codepxalimecsa B Npobe, YTO MOXeT
NPUBOANTL K NOTEepe YYyBCTBUTENLHOCTU AaTYUKOB.

HekoTopble KNCNOPOAHbIE AAaTUMKM MOTYT TEepsATb YYBCTBUTE/IbHOCTb M3-3a 60NbLIOr0 cogepxaHus C02
B aHanM3npyeMoi cpeje, BCTynaloLero B XMMUUYECKY0 peakuuio ¢ 3/1eKTPOSIUTOM.

5.7 MNMNamMeHHO-MOHU3aLNOHHbIe AATYNKW

5.7.1 O6wwme NosioxeHusd
MpuHuMn pa6oTbl NJIAMEHHO-MOHM3AUUOHHbLIX AaTtuukoB (MWJ[) ocHOBaH Ha MOHM3aLMU B 3/IeKTpUue-
CKOM ToJie OpraHnyecKnx CoeAUHEHNI, Koraa OHU CXUralTca B NIamMeHn BOLOPOAHON ropesiku.
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5.7.2 O6bnactb NnpMMeHeHUs

ML ncnonb3ylTcA, Korga HeobxoAnMbl BbiCOKas YyBCTBUTE/IbHOCTb, LIMPOKWUA Anana3oH M3mMepeHuii,
Manasi NorpelwHoOCTb U3MEPEHNIA, YCTONUYMBOCTb K OTPAB/IEHNIO N BbICTPOE BPEMS YCTAHOB/IEHUSI MOKa3aHuiA.
ML npurogHel 4NS N3MEPEHWIA B AManasoHax oT e4uHUL, MUIIMOHHbBIX goneit go 100 % HKIMP, n gaxe Bblwe.

C nomouwbto MN[ MOXHO onpefenaTb NOYTM BCe OpraHunyeckne coeguHeHus, 60bWMHCTBO N3 KOTOPbIX
roptouue.

[aHHbIA TUN AATYMKOB NPUrOAEH AJ1 U3MEPEHUI MPU MOBLIWEHHBIX TEMNEpaTypax.

5.7.3 OrpaHu4yeHusa no NpUMeHeHuto

MpuHuMn gecTBnA He obecneumBaeT U3bupaTenbHOCTb, Tak Kak, Kak npaBusio, BCeE OpraHmyeckue co-
elUHEeHNs BbI3bIBAOT MOSABAEHME cUTHana gatyuka. Ecnv npegnonaraeTcss NpUCyTCTBME pas/iMyHbIX ra3oB
B MecTe ycTaHoBku MNJ, HeobxoAMMO NpoBeCcTU rpajyMpoBKy AaTynmka Ha TOT ras, K KOTOPOMY OH HauMeHee
yyBCTBUTENEH. MpM JaHHOM MeTofe OTHOCUTEesibHas YyBCTBUTE/NILHOCTbL Nlyylle NoAgaeTcs pacyeTy, Yem npu
ApYrux Metogax.

[aHHble JaTyunku HenpurogHbl AN OOHApPYXEHUs ropyYnx HeopraHmyeckux rasos. OHM MOTyT Takxe
ob6HapyxunBaTb HEKOTOpPblE OpraHnyeckne BeL,ecTBa, KOTOpPble He ABAAITCA FOpYMMN.

[ns ropeHus BOJOPOAHOW ropesnku TpebyeTcs nogada u3BHe BogopoAda U (06bIYHO) CUHTETUYECKOro
Bo3ayxa. CurHan gatuvMka CubHO 3aBUCUT Kak OT pacxofa npobbl, Tak U OT pacxoja BOAOPOAA U B MEHbLUEN
CTeneHn OT pacxoda Bo3gyxa ANsi TopeHus (CM. NpusioxeHue A).

5.7.4 BnuaHne HeonpepgensaemMmbiX KOMMOHEHTOB

VHepTHble n peakne (6naropofHblie) rasbl, OKCUAblI a30Ta, rasoreHbl, a3oT, KUCNopos, AUOKCUA yriepo-
[a, YeTbIpexx/1I0pucTbIl yrnepog 1 Boga He onpeaensinTcsa AaHHbIM MeTO4OM.

FanoreHcogepxawme yrneBofopoabl CHMXAKT YYBCTBMTE/IbHOCTbL, €C/IM ra3oaHasnnsaTop oTrpagymvpo-
BaH Ha M3MepeHue obLiero cogepxaHnsa yrnepoga B rasoBoli CMecu.

ML Henb3sa NpUMeEHATb AN U3MEPEHU B CMECcsX C BbICOKMM COLepXaHuem rasoB, KOTOpble racaT
nnams, HanpuMmep peoHOB.

5.7.5 OTpaBneHne

Kak npaBnno, Ana AaHHbIX 4ATYMKOB He XapaKTepHO OTpaB/fieHue, HO ecnin B npobe NpucyTCTBYIOT KpeM-
HUliopraHn4yeckme CoeAMHEHUS UNU Apyrne BelLecTBa, KOTopble 06pas3yloT TBepAble NMPOAYKThbI CropaHus, TO
OHM MOTYT Bbl3BaTb O6pa3oBaHWe HaneTa Ha 3/ieKTpodax W Ha U30MAUUK, KOTOPbIA NpuBefeT K CHUXEHUI0
YYBCTBUTENLHOCTU W B KOHLe KOHLOB caenaeT AaT4Mk HepaboToCnOCOOHbIM.

5.8 AHasnmsatopbl TemnepaTrypbl NaamMmeHu

5.8.1 O6uwme NoNoXeHus

MpuHUMN fencTBUA [ATYNKOB — aHanM3aTopoB Temnepartypbl niameHu (ATI) oCHOBaH Ha NOBbILWEHWN
TemnepaTypbl NjameHu, B KOTOPOM CXUraeTcs NOCTOSHHbI NOTOK BogopoAa (Mnu apyroro rasa). 3To0 NOBbI-
WeHWe BbI3blBAeTCA Hannumem B nNpobe ropumx npuMecein, NoAAEPXUBAIOLWUNX TOPEHNE NNaMEHMN.

5.8.2 O6nacTb NpMMeHeHnA

ATIM ucnonb3yT ANA M3MepeHus ob6Liero KoauyecTtBa rOplYMX rasoB M napoB MNpu MX cCofepxaHuu
B npob6e Hmxe 100 % HKIMP, korga TpebyeTcsa 6bICTpOe BpeMsi yCTAHOBAEHUSA MoKa3aHWUi.

ATI npurofHbl ANA U3MEpPEeHUl Npy NOBbILEHHbLIX TEMNepaTypax.

5.8.3 OrpaHnyeHusa no nNpMMeHeHuto

AT He aABnaTCA M3bupatenbHbIMK, NPU BbICOKOM COAEPXaHUN onpeaenseMoro KOMNoHeHTa xapakre-
pucTuka npeobpaszoBaHUs He/NHeHa.

Onsa pa6oTtel AT TpebyeTcsa nogadvya U3BHE OAHOIO WM HECKONbKUX rasoB. [Ns naamMeHun Heobxogum
BOAOPOA MAN Apyroe roptoyee BewecTBo. [1s ropenkm Heobxoanmo obecneunTb UAn NpuUcyTCcTBUE B onpeje-
NAeMOoM rase Kucsopoga, unu oTAenbHy nogadvy Bodgyxa. CurHan KpUTu4eckys 3aBMCUT OT pacxoga npoobbl,
roproyero BewjecTsa W, ec/ivM UCNONb3yeTcs, BO3AyxXa ANA ropeHus (CM. npunoxeHue A).

5.8.4 BnvsaHue HeonpeaendaeMbiX KOMMOHEHTOB

FanoreHcogepxawue yrneBoAopoOAbl, HaNpMMep XAafoHbl, NPU BbICOKMX COLEPXAHUSAX YMEHbLUAWT
CUrHan gatyunka, Tak Kak CHMUXaT TemMnepaTtypy naamMmeHn 1 gaxe MOryTt 3aracutb ero.

5.8.5 OTpaBnieHne

OTpaBnswWwme BO3AENCTBUSA Ha AaTUMK HEU3BECTHbI.
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5.9 ®OoTOMOHU3ALNOHHbIE AAaTUNKU

5.9.1 O6wme NoAoXKeHUA

MpuHunn gelicTBusa poToMoOHM3aLMOHHbBIX AaTumkoB (®PU[) ocHOBaH Ha MOHU3ALMM Fa3oB C MOMOLLbIO
Y®-usnyyeHus.

MeTog, He ABNsieTCs cneundunyecknm No OTHOLWIEHUIO K TOPHOYMM rasam. [19 cambiX pacnpocTpaHeHHbIX
Y®-namn aTUM METOAOM He yaactca 06HapyXuTb BCe roptoyvie rasbl.

5.9.2 O6nactb NpUMeEHeHUs

®U[ ncnonb3yloT, Korga OCHOBHbIMU TpeboBaHUAMMU ABNAIOTCA BbICOKAs YyBCTBUTEJNIbBHOCTb, YCTONYU-
BOCTb K OTPaBNALWIMM BeLeCTBAM W Masioe BPeEMS YCTaHOB/IEHUS NOKasaHWid.

®UN npurogHbl AN onpegeneHns CoAepXaHus rasoB OT HECKO/IbKMX MUAMIMOHHBIX f0Nei 4o npumep-
HO 2000 MnH-1. Takum o6pa3omM, MeTog MPUrogeH AN onpefeneHns yTeuyku ropruyumx rasoB, onpegesieHuns
TOKCMYHOCTU Cpefbl 1 ee B3pbIBOONACHOCTH.

5.9.3 OrpaHuyeHuns No NpuUuMeHeHU

MpuHUMN n3MepeHusa He obecneynsaeT nsbuparenbHoe onpegeneHne roproynx razos. Okeug yrnepoaa,
BOAOPOL, MeTaH B BO3[yXe He MOryT ObiTb onpefeneHbl 3TUM MeTofoM. [laTuMk o6HapyxuBaeT BCe Belle-
CTB@, Y KOTOPbIX NOHN3ALMNOHHbI MOTEHLMAN HWXE, YeM IHepPrusa msnydyeHus YP-namnol, 1 He obHapyxunsaet
COefiINHeHNA, UMeLLne NOHN3AaLNOHHbIA NoTeHuWas, NpesblalkWwmii SHepruo n3yyeHns namnel. BonblnH-
CTBO A4aT4MKOB 060pyAoBaHo Y®-namnoli ¢ aHeprueii nsanyyenms 10,6 aB. Jlamnbl ¢ 6011ee BbICOKOW 3aHepruei
N3NYyYEeHNA UMEKT MOHWKEHHbIA CPOK CAYXObl.

5.9.4 BnvsaHne HeonpegensemMblX KOMNOHEHTOB

UyBCTBUTENBHOCTb AaTynka CUIbHO 3aBUCUT OT MOTEHLMana noHM3auum rasa.

Mapbl BOAbI MOTyT Bbi3BaTb BbIXOLHOW CUTHaNA AaTyvka, SKBUBA/IEHTHbIA HECKONIbKUM MUWASIMOHHbLIM
[0NAM.

Bbicokoe cofepxaHne meTaHa B NPUCYTCTBUWM ONpefensiemMoro KOMNoOHeHTa MOXET NPUBECTU K YMEHb-
WeHMI0 nokasaHWii u3-3a NofaB/ieHns NOHU3aLNN.

KoHaeHcar, TBepAble YacTulbl, NATHA OT NajbLeB W T. 4. Ha NaMne UIn OKHe AaTyumka MOryT U3MEHUTb
WHTEHCUBHOCTb Y®P-U3Ny4yeHna u, cnefosaTesibHO, YYBCTBUTENILHOCTbL AaTyuka.

5.9.5 OTtpaBneHue

OTpasnswoLwme BO3LeiCTBUA Ha AATYUK HEN3BECTHBI.

M3mepeHune cogepxaHusa psaga CoefuHeHWI, HanpuMep CAO0XHbIX 3MPOB WM CTUPOaa, MOXeT npuse-
CTU K OCaXAEHMWI0 Ha konbe Y®-namnbl NpoAyKTOB pacnaja.

5.10 MapamarHuTHble fatyukm Kucnopoga

5.10.1 O6wume NosIoXeHUs

Kucnopog obnagaet Cu/ibHbIMW NapaMarHuTHbIMW CBOWCTBamMMK (BTArMBaeTCs B MarHUTHoe nosne). lasbl,
cogepxatune kucnopog, 6yayT cTpeMnTbCA pasfenMTbCcs B CU/IbHOM MarHMTHOM nosie ¢ CW/OW, nmponopuumo-
HanbHOW 06beMHOMY cogepxaHuto kucnopoga. NO n NO2 pasgensoTca B MeHbllel cTeneHu, Ans Apyrnx
rasoB ayheKT npakTMYeckn OTCYTCTBYET, YTO AefiaeT 3TOT MeTOoh OYeHb u3bupaTesibHbIM K KMC/I0OPOAY npu
OTCYTCTBUWN 3HAYUTESIbHbIX KOSIMYECTB OKCUAO0B a3soTa.

5.10.2 O6nacTb NpUMeEHeHUs

MapamarHuTHbIl AaTynk UCNOMb3YIOT 418 ONpeAesieHnss KUCaopoga B Cryvyasx, Korga OCHOBHbIMU Tpe-
60BaHMAMMK ABNAKOTCA M36MpaTenbHOCTb, A0/ITOBPEMEHHAA CTabuNbHOCTb M YCTONUYMBOCTb K OTPaB/SALWUM
BellecTBam.

[aHHbIA paTunk nNpurogeH Ans onpegeneHnss 06bLEMHOW A0MM KMCAopoda B AuanasoHax M3MepeHui
oT 0 go 1 % o6bemHoin gonu n ot 0 go 100 % o6beMHOI Aonwn.

Bpems ycTaHOB/MEHUA NOKasaHWil 3aBUCUT OT 0OCOOEHHOCTEW KOHCTPYKUUN AaTunka.

5.10.3 OrpaHu4yeHna no NPUMeHEHMIo

B 3aBMCMMOCTU OT 0COGEHHOCTEl KOHCTPYKLUM AaTyrka rasoaHann3aropbl MOTyT COAepXaTb NCTOYHWUKM
BOCM/IaMeHeHNA (HarpeTble YYBCTBUTESIbHbIE 3/1IEMEHTLI), MOTYT ObiTb YyBCTBUTE/IbHBIMU K yaapam un (unu)
BMGbpauun, a Takxe TpeboBaTb A1 CBOEN pabOTbl OANH UM HECKOJSIbKO BCMOMOraTe lbHbIX ra3os.

5.10.4 BnusaHmne HeonpenenseMbiX KOMMNOHEHTOB

3a ncknwyveHnem NO 1 NO2, yyBCTBUTENBLHOCTb K KOTOPbIM cOcTaBnfeT NpnuéaunsntenbHo 50 % n 4 % no
OTHOLIEHUIO K YYBCTBUTENILHOCTW AaTyMKa MO KUC/0POAY, CYLLEeCTBEHHO YyBCTBMTELHOCTU K APYIMM rasam
He BbISIB/IEHO.
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5.10.5 OTpaBrieHne
OTpaBnswLlmne BO34eNCTBAS HA fAaTUYNK HEU3BECTHbI.

6 BbI6op rasoaHa/INTUYECKOro 060pya0BaHNS

6.1 O6wme NONOXKEHUSA

B HacTosauweM pasgene u pasgenax 8 u 9 paccMoTpeHbl NyTU NPUHATUS pelleHuid Ha ocHoBe MHGOp-
Mauumn, cogepxaleinca B AOKYMEHTaUUN M3roTOBUTENS, a TakKXe AaHHbIX O MecTe YCTaHOBKW rasoaHannuTu-
yeckoro obopygoBaHusl. [JOKyMeHTauMss MOXeT OblTb A0BO/IbHO 06bEMHOIN, 0CO6EHHO ANA 60abLIMX CcTaum-
OHapHbIX CUCTEM, W JO/HKHA BECTUCb B BUAE NErKkONpPoOBEPSIEMOro KOMMeKTa AoKyMeHTauun. BaxHo, 4To6bl
OHa cofepxana nHgopmaumio 060 BCEX N3MEHEHUAX, NPON3BOAUMbBIX B ra3oaHaIMTUYECKOM 060pyL0BaHuUM,
M cofepxasna oTyeTbl O MPOBEAEHHOM TEXHUYECKOM O06CYXMBAHWM U OTYETHI O NPOBEAEHHbIX FPagyMpoBKax.
B npunoxeHun C npegcTaB/fieH TUNOBOW ONPOCHbLIA NUCT, KOTOPbIA NOMOXET NPUHSTbL pelleHne Ha nepBoHa-
yasbHOM 3Tane.

MpumevaHne 1— IEC 60079-29-1 n IEC 60079-29-4, ycTaHaBnMBatoLme obLime TexHuyeckne TpeboBaHus
K razoaHanMsaropam ropitoymx rasos, BK/IOYAOT B cebs onpefeneHHblli MUHUMYM WCTbITaHWA Ha BO3AENCTBME pas/ivy-
HbIX BHELLHWX YC/IOBWIA cpefbl. JnanasoH U3MeHeHVs1 napameTpoB OKpyXatoLleid cpefbl 419 3TUX UCMbITaHuiA npueeseH
B npunoxeHun B. na obopynosaHus, oTBevatoLlero TpeéosaHusam IEC 60079-29-1 n IEC 60079-29-4, ncnbiTaHUSA MOryT
NMPOBOAUTLCA NPY YC/I0BUSIX, BbIXOAALLMX 3a YKa3aHHble npefenbl. B aTom cnyyae nofpobHyo MHopMaLMI0 MOXHO MOYy-
YnUTb Y M3roToBUTENS 060PYA0BaHUS.

Mpu BbIGOpe raszoaHasIMTUUYECKOro 060pyAOBaHUA A1 OnNpefefieHus roprynx rasoB creayeT YUYuUTbl-
BaTb XapaKTepUCTUKM OKpyXalLweih cpegbl n TpeboBaHMS K MECTY ero yCTaHOBKM, a TakKe e KOHKPEeTHOro
npuMmeHeHusa. Cnegyet o6paTuTb BHMMaHMe Ha 6e30MacHOCTb TEXHUYECKOro MepcoHasia, 0CO6EeHHO B MNpu-
CYTCTBUM MapOoB rOPHYNX XuUAKocTel. PyKkoBoACTBOBATLCA MOXHO yKazaHUMAMW, NpuBeAeHHbIMU B pasgerne 4.
Takxe He06X04MMO yunThIBaTb BCE XapaKTepPUCTUKN ra3oaHaMTM4eckoro ob6opyaoBaHuns, KOTopble MOryT no-
Tpe6oBaTb 0CO60I OCTOPOXHOCTW BO BPEMS €r0 UCMNO/Ib30BaHUA W MHTEpRnpeTauun pesysbTatoB ero paboThl.
Kaxablii Tun gatumMkoB 06/1afAaeT CBOMCTBEHHbIMU NINLWb €My OTPaHWYEeHUAMU, ONUCaHHbIMWU B pasgene 5 u
60/21€ee NOAPO6GHO B MPUIOXEHUN A.

MpumeyaHune 2 — Llenbio HacToAWEro cTaHAApTa He SIBASETCA HasIOKEeHWe OrpaHUYeHnii Ha UCMO/b30Ba-
HMe raszoaHasI3aTopoB, MPUHLMNGLI AEACTBUS KOTOPbIX OT/IMYHbLI OT ONMCaHHbIX B 5.2—5.10, Wi NpensiTcTBUE PasBUTUIO
HOBbIX METO/I0B onpeaeneHus.. OfHaKo ANsi MeToAa onpefeneHns KpaliHie BaxHO, YTOBbl TEXHUYECKUE XapaKTepPUCTUKM
rasoaHa/IM3aTopoB COOTBETCTBOBA/IM HAMEUEHHOMY MPUMEHEHUIO, @ UX UCMOJIb30BaHNE GblI0 6E30MACHBIM.

[Ona rasoaHann3aTtopoB roptyMx ra3oB 1N CBA3AHHOIO C HUMK 06opy,qosaHV|;| CywecTByT ABE He3aBu-
CUMblE KaTeropmun NCNbITaHWNIA:

- UCNblTaHNA Ha NPOBEPKY TEXHUYECKUX XapaKTepUCTUK — NpoBOAAT, 4YTOObI yAOCTOBEPUTBLCA, YTO ra-
30aHann3aTopbl NpuroaHbl AnA onpegeneHna ropruynx rasos U X ananasoH M3MepeHVIl7I COOTBETCTBYET Ha-
3Ha4YeHuio.

MpumeyaHne 33— OueHKa rasoaHannM3aTopoB rOPHYKX ra30B Ha COOTBETCTBME TEXHUYECKMM TpeboBaHUAM,
npuBefeHHbIM B IEC 60079-29-1 1 IEC 60079-29-4, MOXET NOC/YXWUTb OCHOBOI ANA NMPUHATUS PELLUEHUS O NPUMEHEHNN
rasoaHanMsaropa KOHKPETHOro Tvna,;

- MCMbITAHMA B3PbIBO3aLULLEHHOCTU — MPOBOAAT, YTOOLI YA0CTOBEPUTLCSA, YTO CaMW rasoaHann3aTopsbl
He CMOTyT NOCNYXUTb UCTOYHUKOM BOCMSIAMEHEHUS B3PbIBOOMNACHON cpepbl.

B3pbiBO3allMLEHHOCTL 060pYyA0OBaHUSA AO/MKHA NOATBEPXAATbCA €ro COOTBETCTBMEM TpeboBaHUAM
cTaHgapToB cepun IEC 60079. TpeboBaHUA pacnpoCTPaHAITCA Ha BCe YacTu rasoaHasn3aTtopoB, B TOM YuUC-
Jle Ha JaTyuKku TOKCUYHbIX rasoB W Kucnopoga. McneiTaHus, cepTudukauma m MapkuposBka [OJIKHbI COOT-
BETCTBOBaTb [EACTBYIOLWNM HaLMOHaNbHbIM HOpMaM. 3TO TpeboBaHue ABNsAeTCA 06a3aTesibHbIM AN BCeX
NPUMEHEHWIA.

MpepocTtepexeHne — CTaHfapTHas knaccuukauma 30H 1M COOTBETCTBYHOLWAA B3pbiBo3awuTa 060-
pyAOBaHUSA HeaelcTBUTENbHbI A5 cpef, 060raweHHbIX KAC/I0POAOM, HanpuMep B ciy4vyae rasoBbiXx cMecei
ONA cBapKu.
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6.2 KpuTepun Bbi6bopa o60pyaoBaHus

6.2.1 O6wme KpuUTepmnmn

6.2.1.1 Kputepuu Bbibopa razoaHann3aTopos

Mpu BbIGOpE rasoaHann3aTtopoB cnefyeT yuuTbiBaTb Creaylolue Kputepun:

a) nepeyeHb rasos, KOTOpble rasoaHanmMsaTopbl AO/DKHbI OnpefenATb, BO3MOXHOE cofepxaHue Ans
KaX4oro rasa, KoTopblii MOXeT NpucyTCTBOBaTb, W, C/iefoBaTesibHO, HE06X04MMble Anana3oHbl U3MEPEHU U
TpebyemMylo NOrpewHoCcTb U3MEPEHWIA;

b) NnpucyTcTBMe HeonpegensdemMblXx KOMMNOHEHTOB, KOTOPble MOTYT OKa3blBaTb BJ/IVSIHWE Ha pe3y/bTaTbl
N3MepEHNIA;

C) uesib NPMMEHEeHNA razoaHann3aTopos (HanpuMep KOHTPO/b B3PbIBOONACHOCTU cpeAbl, 6e30nacHoOCTb
TEXHNYEeCKOro nepcoHana, obHapyxeHue yTeukn Uanm nHele Lesnu);

d) KakMmMu [O/DKHBI 6bITb razoaHanusaTopbl — CTaLMOHaPHbLIMW, HOCUMbBIMU WU MEPEHOCHbIMU (Mop-
TatMBHbIMK). MOAPOGHO O NMpenmyLecTBax M OrpaHnYeHusax aTux Tpex BMAOB rasoaHasM3aTopoB CM. B pas-
penax 8 mn9;

e) metof oTbopa nNpobbl — AU Y3NOHHBIA WM NPUHYAUTENBLHbIA. MNoApo6HO O cnocobax AOCTaBKu
npo6bl cm. B 6.2.3 n 8.2;

f) knacc B3pbIBOONACHOW 30HbI, rhe npejgnonaraeTcs ycTaHOBKa ra3oaHasin3aTopos;

) ykasaHus no Bbl6opy cpefcTB B3pblBO3alWMThI, NpuBeaeHHble B IEC 60079-14;

h) ycnoBusa okpyxatolwiein cpefbl B npejnosiaraeMoM MecTe YCTaHOBKM M MX COOTBETCTBME TEXHUYECKUM
XapaktepucTukam npegnaraemMbix razoaHanm3aTtopos;

i) MaTepuasnbl faTynkoB 1 KOPNycoB razoaHan3aTopoB U UX COBMECTUMOCTb C XapakTepucTukamm oKpy-
Xarwwen n KOHTPoONpyeMoin cpepf (Hanumuue BeLECTB, BbI3blBAKOLWMX KOPPO3UIO, BeTpa, A0XASA, MPOMbIBKU
cTpyeii u3 wnaHra). He AO/MKHBI NMPUMEHATLCA B rasoaHaMTU4eckom 060pyA0BaHUMN MefHble He3alluleH-
Hble YacTu, ecnn B Cpefie MOXeT NPUCYTCTBOBATb aueTu/ieH, Tak Kak BO3MOXHO 06pa3oBaHne B3pbIBOONACHbIX
alueTuneHnaoBs meau;

j) nto6ble 0CO6EHHOCTM KOHKPETHOro rasoaHasmniartopa, Tpebylouime ocob60ro BHUMaHUA Npyv UCNOb30-
BaHMN €ro Mo Ha3Ha4YeHWo UM UHTeprnpeTauumn ero BbIXOAHbIX CUTHASOB;

k) BpeMeHHble COOTHOLWEHNS U B3auMoAeicTB/e razoaHannsartopa C 3alWuTHbIMKU U CUTHANIN3NPYoLW K-
MK ycTponcTeamm (cm. 6.2.1.2);

I) Tpe60BaHMA K rpagyvpoBKke, B TOM YUC/E K NPOBEPKE Hy/ieBbIX NOKa3aHWii;

T) TpeboBaHUA OxpaHbl Tpyha M NPOMbILWMIEHHOW 6e30mMacHOCTM ANA MOHTaXHWKOB, OnepaTtopos, cne-
L1asancToB Mo rpajynpoBKe U TEXHUYECKOMY OOCYXUBAHUIO U APYTUX NNL, KOTOPble MOTYyT Haxo4uTbCA B Ka-
TEeropnpoBaHHON 30He.

He3aBncumo OT BbIGpPAHHOro TMna gatynka pesynbTar M3MepeHuid MoXeT BbiTb OWNBOYHbIM, ecnu:

- razoaHanusartop, rpagyumpoBka KOTOpPOro nposegeHa no OAHOMY rasy, UCNOMb3YKT ANA onpeaeneHuns
Apyroro rasa;

- rasosas npob6a He NOArOTOBJIEHA, B HEW MPUCYTCTBYIOT BOASAHON WAN UHbIE Napbl WK rasbl, BAMSKOLWMe
Ha nokas3aHus, HeKOTOpble M3 KOTOPbIX MOTYT CBECTU K HY/I0 BbIXOAHOW CUTHaN AaTunka;

- Obl/IM U3MEHEHbI YC/I0BUA OKpyxatouieli cpefbl (eCin He NpegycMOTpeHa UX KoMneHcauus), KoTopble
MOTYT B/IMATb Ha BbIXOAHON CUrHaN OTAEesIbHbIX BUAOB AaTHMKOB.

6.2.1.2 Bpems cpabaTbiBaHMSI razoaHasIMTUYeCKol CUCTEMBI

FazoaHanuTMyeckas cucTema AN onpefeneHns roprymx rasos Jo/KHA GbiTb CNPOEKTMPOBAHA Takum
o6pa3om, 4Tob6bl Bpems cpabaTbiBaHUA BCeli cMcTeMbl 6blI/10 MEHbLUE, YeM MakcumanbHoe BpemMs cpabaTbiBa-
HWS, paspelleHHoe ANa AaHHOro npuMeHeHus. CnefgyeT NPUHATbL BO BHUMaHue no kpaliHe mepe cnegytowme
hakTopbl:

a) BO3MOXHYI0 MHTEHCMBHOCTb YTEUKW TOpHOYero rasa;

b) BpeMs TpaHCNOpPTUPOBaHUA NPOObI K faTUKKY;

C) BPEMS YyCTAHOBJ/IEHWUS MOKa3aHwuii gaTuvka,;

d) Bpemsa 3afepXKku B IMHUAX Nepefayn AaHHbIX;

€) Bpems, HeobxoaumMoe A5 BKAKYEHUS YCTPOWCTB CUTHANM3aLUN N NEePeKTYalOLLUX CXEM;

f) BpeMs, Heobxo4MMOe WMCNONHUTE IbHbIM YCTPOCTBaM, HanpuMep knanaHam-oTcekaTesnsam, Ansa cpa-
baTbIiBaHUS;

) BpemMs, Heob6xoammoe onepaTopy, 4TobObl NPUHATL pPeLeHne U NPOU3BeCTN PyyYHOE BMELLATENbCTBO;

h) ypoBeHb npodheccnoHanbHOW NOATOTOBKM NepcoHana.
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6.2.2 OnpepensieMble KOMMOHEHTbI

FazoaHann3aTopbl 4O/DKHbI ObITb YYBCTBMUTE/bHbI K KAXXAOMY U3 ra3oB, COAepXaHue KOTopbIX TpebyeTcs
onpeaensite, a UX AnanasoHbl U3MEPEHWNA NO KaXAO0MYy onpenenseMomMy KOMMOHEHTY LO/IKHbI COOTBETCTBO-
BaTb (DaKTMYECKOMY COAEPXAHMIO, BO3MOXHOMY B KOHTpPONIMpyeMoi cpege. Heob6xoaumo n3yunTb UHopMa-
LU0 U3rOTOBMTENSA, YTOOLI cAenaTb 3ak/tUYeHne 0 NPUroAHOCTU KOHKPETHbIX ra3oaHann3aTopos.

MpepocTtepexeHne — TepMOKOHAYKTOMETpUuyYeckue, wnHgpakpacHole, 3nekTpoxmmumyeckume, ¢GoTo-
MOHU3ALMOHHbIE W MOJIYNPOBOAHUKOBbIE AATYMKM TOPHUUX TA30B MOTYT GbiTb YYBCTBUTE/bHbI K HEKOTOPbLIM
HEropwymMM rasam; gpyrve Tunbl AaTYNKOB, HAMPOTMB, MOTYT ObITb HEUYYBCTBUTE/bHbLI K PAAY FOPHOYMX a30B.
Hanpumep, NosynpoBOAHWKOBbIE AAaTYMKW FOPHOYMX FA30B MOFYT Takke OblTb YYBCTBUTE/IbHbI K Mapam BOAbl
Ny NpoayKTam cropaHusi. B kaxgom criyyae A0/KHbl 6bITb MOMYyYEHbl AaHHbIE U3TOTOBUTENSI MO B/AUSIHUIO He-
onpefenseMblXx KOMMNOHEHTOB AJ/11 KOHKPETHON MoAenu rasoaHanusartopa.

Kak npaBnio, HEBO3MOXHO oNpeAennTb CoAepXaHne OTAeNIbHbIX TOPUYNX ra3oB B X CMECU, NCMO/b3YS
razoaHanusaTopbl C NpUHUUNAMKU AeACTBUS, ONMCaHHbIMKU B HacTosiem cTaHaapTe. O6GbIYHO razoaHanusa-
TOpPbl, MPUHUUNLI AECTBUSA KOTOPbIX onucaHbl B 5.2—5.9, pearnpyoT Ha 60MbWKWHCTBO WM Ha BCE roptyune
KOMMNOHEHTbI CMEecu, He pasfsimyasi ux mexay coboil.

Korga Heo6xo4MMO KOHTPO/IMPOBATb ra3oBYyl CMECb C U3BECTHbIM KOMMOHEHTHbIM COCTaBOM, PEKOMEH-
AyeTcs, ecnn 3TO BO3MOXHO, UCMOMb30BaTh 41 rpajyMpoOBKM MOBEPOYHYH ra3oBY CMEChb Takoro Xe cocTa-
Ba. Ecnm coctaB rasoBoii cMecu HenW3BeCTeH, PEKOMeHAyeTcsl rpafyvmpoBaTb razoaHanu3atop no MoBepou-
Holi ra3oBOli cMecu, cogepxallei ToT ras, YyBCTBMTENIbHOCTb K KOTOPOMY MUHMMasbHa. Cnepyet y6eantbes,
4yTOOblI TaKMM 06pa3oM rpajyvMpoBaHHbIe AaTYMKN OCTaBas/IUCb B AO/HKHOW Mepe YyBCTBUTE/IbHbIMU K APYTUM
rasam, KoTopble MOryT MPUCYTCTBOBaTb B aHanusupyemoli cpefe. Ecnm 370 HEBO3MOXHO peann3oBaTb Ha
NpakTUKe, TO MOXHO NPUGETHYTb K anbTepPHATUBHOMY MOAXOAY: Bbl6paTb HECKOMIbKO pasHbIX AaTUMKOB, OTrpa-
AYVWPOBAHHbIX Ha pas/inyHble rasbl, KOTOPblE MOTYT NPUCYTCTBOBATb B aHaM3MpyeMoii cpeje.

MpepocTtepexeHne — OnpegeneHne BelwecTBa, YYBCTBUTE/IbLHOCTb K KOTOPOMY rasoaHasn3aTopoB
MUHMMarbHa, SIBNAETCA HENPOCTOI 3afaveli M MOXeT NnoTpe6oBaTb 6ONbLWOr0 06beMa IKCNepUMeEHTaNbHbIX
pa6oT. B aTom cnyyae TpebyeTca NOAy4YnTb peKOMeHAauun N3roToBuTens.

MpunmevyaHne — KaJ'II/I6pOBKa B XygLlem cny4dyae OCHOBaHa Ha MCMNoJ/1ib30BaHUU rasa C HaVMeHbLLEeN 4yBCTBU-
TEJ/IbHOCTbIO NO OTHOLWEHNIO K Anana3oHy U3mMepeHus.

MpepocTtepexeHne — YyBCTBUTENBLHOCTb TEPMOKATAIMTUYECKNX AATUYNKOB K pas/fIMYyHbIM FoployYuM ra-
3aM CylecTBEHHO pasnuyaeTtca. KoaduuneHT YyBCTBUTENBHOCTU K Pa3/IMyHbIM razaM, 0COGEHHO K MeTaHy
NN NpUPoOAHOMY rasy, CO BpEMEHEM MOXET U3MEHUTbLCA. Ecnu B KOHTPO/MPYEMOI 30HE BO3MOXHO MPUCYT-
CTBME HECKO/NIbKMX rasos, crnegyeT o6paTuTbCA K U3rOTOBUTENIO rasoaHanusatopa 418 NoJlyYeHUs pPeKOMeH-
Jauunii no Hanbosnee noaxogswen NOBEPOYHOI ra3oBOil cmecu Agnsa rpagympoBku. Ecnm meTaH siBnsieTcs of-
HUM U3 onpeaenseMblX KOMNOHEHTOB, HEOOXOAMMO MCNO/Ib30BaTb METAHOBO3AYLIHYO MOBEPOYHYK ra30BYIO
cMmech (cm. 11.2).

Te yacTu raszoaHanmsaTopa, KOTOpble YyCTaHOB/IEHbl BO B3PbIBOONACHON 30HE UAN MOFYT 6bITb Nepeme-
LWEeHbI B HEe, AO/MKHbI ObiTb CEPTUHINLMPOBAHbI A/ ra30oB, NPUCYTCTBME KOTOPbIX B 30HE BepPOATHO. CepTu-
hvkauua goskHa npejycmatpusaTb NPUMEHEHWE rasoaHanu3atopa B COOTBETCTBMM C MOATPYNMOW Mo rasam
(1A, MB nnn HC) n TemnepaTtypHbiM kriaccom B cooTtBeTcTBuM ¢ IEC 60079-0. MIHopmayuua o6 oTHeceHun
KOHKPETHOro rasa K Toli unu uHoi noarpynne npuBegeHa B IEC 60079-20.

MpepocTtepexeHne — lasoaHannTuyeckoe obopyaoBaHWe Tex TUMOB, HA KOTOpble pacnpocTpaHseT-
CcA [feiicTBMe HacTOsLWero crtaHjapTa, Kak npaBuio, He npefHasHayeHO W He cepTUdPMUUPOBAHO ANA 3JKC-
nayatauum B cpefax, oboraweHHbIX ninm o6efHEeHHbIX KAC/IOPOAOM, U UCMO/Ib30BaTb €r0 B TakMx cpefax He
pekomeHayeTca. CnefyeT NposiBNATbL 0COOYH OCTOPOXHOCTb, Korga B paboueli 30He BO3/le MECT YCTaHOBKM
razoaHanuTuyeckoro obopynosaHnsa NpPoBOAATCHA aLeTUEeHOKACNOPOAHble CBapouyHble paboTbl; ecnu cTpys
aueTuneHa, oboraluleHHOro KMCaopogoMm, ciyvainHo nonajeT Ha AaTyuMK rasoaHanmsaTopa, TO MOXEeT Mpo-
N30T HEKOHTPOSIMpYyEMOe BO3ropaHue, Tak Kak HacCbIWEeHHbI KAC/IOPOAOM aleTuseH npeacrabnseT coboi
0CO6EHHO OMacHyl rasoByl CMeCh.

[aTunkn HEeKOTOpbIX TUNOB, OCOOEHHO TepMoKaTaUTUYECKNE, HENPUTOAHbI A1 OOHAPYXEHUS TOPHYMNX
ra3oB B CU/IbHO 0OEe[HEHHBbIX KUCNOPOAOM WAN MHEPTHbIX cpefax. [pyrne patyvMku, 0oCoO6eHHO MHgpakpac-
Hble, He 3aBUCAT OT COAEepPXaHuUsa Kucnopoga B aHanu3Mpyemol cpege.

Mpn KOHTpPONE [0B3PbLIBOOMNACHbLIX KOHUEHTpauuii, ecnm cojepXaHue Kucopoga MOABEPXEHO 3HA4Yu-
TeNbHbIM KonebaHuaM, HeEO6X0A4MMO AONONHUTENbHO onpefenaTb kucnopofd. CogepxaHue Kucnopoga KoH-
TPONMPYIOT ANA TOro, YTo6bI:
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- ObITb YBEPEHHbIM B TOM, YTO B aHa/IM3MPYyEMOIi cpefe NpUCYTCTBYET MUHUMA/IbHOE COAEPXaHUe Kuc-
nopopa, Heobxognumoe ANs NpaBUbHOM PaboTbl rasoaHasMlaTopa roptymnx rasos;

- OblTb YBEPEHHbLIM B TOM, 4YTO B aHa/M3Mpyemol cpefe cofepxaHue Kucnopoga He npesbillaeT Makcu-
Ma/ibHO paspeLlleHHOro 3Ha4YyeHus;

- oTcneanTb N6GOe yBennYeHne CcoAepXaHus KUCNopoAa, KOTOpPOoe MOXEeT NPUMBECTU K YBEIMYEHWUIo
BKIMP 1 yMeHbWNTb 3HEPIrnio BOCNJaMeHeHus;

- 3alWMTUTb TEXHUYECKMI MepcoHan.

BepxHUn 1 HMKHWI KOHLEHTPaLWOHHbIE NpeAenbl pacnpocTpaHeHns naamMmeHn A8 roploynx ra3os B BO3-
Ayxe 3aBUCAT OT TemnepaTtypbl OKpyXaluieli cpeibl, aTMOCEPHOro AaBNeHUs U COAepXaHusa Kucnopoga.
O6blYHble M3MEHEHUSA NapaMeTpoB OKPYXalLlel cpefbl HE OKa3blBAaKT CYW,ECTBEHHOTO B/IMAHUA HA TEXHU-
yeckne xapakTepucTuKu razoaHanntmyeckoro obopygosavunsa. OgHako ecnu npegnonaranTca 3Ha4YNTENbHbIE
N3MEHEHNs TemnepaTtypbl, AaBEHUA UM COAEPXaHUs Kucnopoaa, cnegyeT o6paTtuTbCs K M3roTOBUTENO ra-
30aHanuTM4eckoro o6opygoBaHus (cm. TpebosaHnsa IEC 60079-29-1 un IEC 60079-29-4).

6.2.3 lpumMeHeHMe cTauMoHapHoOro o6opygosaHus

6.2.3.1 O6wme nonoxeHus

CTaunoHapHble raszoaHanm3aTtopbl M razoaHanMTUYeckme cMCTEeMbl UCMOMb3YHT, Korga Tpebyetcsa obe-
CNeynTb NOCTOSAHHbIA KOHTPO/b A0B3PbIBOONACHbLIX KOHLEHTpauuii B OTAE/IbHbIX 30HAX NPOM3BOACTBEHHOrO
npeanpuaTMA UNM B NPOU3BOLACTBEHHbLIX COOPYXEHUAX. DTU 30Hbl MOTYT ObITb CTauMOHapPHbIMKU (Hanpumep
Ha NpPOM3BOACTBEHHOM MNPEANpPUATAN) WA MOOUBHBIMK (HanpUMep B CMCTEMax TPaHCMOPTMPOBAHUSA UK
cuctemax ropHogo6biBatoLLeli NMPOMbILLIEHHOCTH).

Kak npaBuno, ctaumoHapHble razoaHanu3atopbl M razoaHanMTuyeckme CUCTEeMbl COCTOAT M3 AATYMKOB,
TpaccoBbIX rasoaHan3aTopoB, ToUek 0oT6opa Npobbl, KOTOPblE pa3MelLeHbl BO B3PbIBOONACHOR 30HE, a Takke
CBSI3aHHbIX C HUMUK 6/10KOB yNpaB/ieHUs, KOTOPble MOTYT pasmelarbCsa Kak BO B3pbIBOONACHOW 30HEe, TakK U BHe
ee, Hanpumep B AMCNETYEPCKOM MNyHKTe. Bce yacTu cTaumoHapHbIX ra3oaHann3aTopoB WM CTaLMOHapPHbIX
CUCTEM YCTAHOB/IEHbI HEMOABWKHO.

[JomxHa ObiTb MpoBefeHa OueHKa COOTBETCTBMSA YC/IOBUSAAM KOHKPETHOTO0 NMPUMEHEHUS BCE CUCTEMBbI,
BK/t0YasA BbI6OP, MpYMEPHOE KOMIMYEeCTBO U pa3MmelleHue AaT4MKOoB, TOYek oT6opa nNpo6 unu TpaccoBbiX ra-
30aHanu3atopoB (cm. 8.3), NnoporoB cpabaTbiBaHWA CUTHaM3auuMm U BPEMEHU YCTAHOB/IEHUSA MNOKalaHWA n
cpabaTbiBaHMs curHanmsaumn. LilenecoobpasHo MoAyyYnTb KOHCY/NbTaUM0 M3roTOBUTENel rasoaHann3aTopos
NN KBanUMULMPOBAHHOIO crneuunanucra.

lMockoNbKy raszoaHanMsaTopbl M rasoaHajMTUYECKME CUCTEMbl ABAAKTCA CTaUUOHAPHbLIMW, OHU MOJY-
yalT afneKkTponuTaHne OT CeTu nepeMeHHOoro Toka. OAHaKo MCNosib30BaHne CUCTEMbl aBapUHOrNO 3/1eKTpo-
NUTaHNA OT akKyMynsaTopa NoBbiWaeT 3KCMayaTaunoHHY TOTOBHOCTb 060pyA0BaHUS.

CTaunoHapHble razoaHanm3aTopbl MOTYT BbINOSHATE OAHY WM HECKOIbKO M3 CneayrLwmux QyHKLWii:

1) MHAMKaALUIO N3MEPEHHOr0 3HaYeHMss 06BbEMHON AONN UNM MACCOBOI KOHUEHTpauun onpegensieMoro
rasa wam cymmbl rasos;

2) Bblgady 3BYKOBOW U1 (M11) CBETOBOW CUrHanu3auuu;

3) Bblgauy BbIXOAHOr0O CUrHana Ass Havana AelicTBUil N0 OCTaHOBKe TEXHOMNOMMYECKOro npouecca v npu-
HATUIO Mep 6e30nacHOCTV (Hanpumep BKAYEHWEe BEHTUNALUUKU, YCTPAHEHWE WCTOYHMKOB BO3ropaHus 1 T. 4.).

[na BbiNONHeHWS (PYyHKUMKU, YKa3aHHOW B nepeyncsieHun 3), MOXeT NMOHaf06uTbCA AONOHUTENIbHOEe
ob6opyaoBaHue.

Kaxaylo 3agadvy no BblI6Opy M MOHTaXy razoaHanvM3aTopoB cnefyeT paccmaTtpuBaTb Kak CaMOCTOATE Nb-
Hyl 3ajadvy, 03HaKOMUBLUMCb C PEKOMeHAAaUUusMU U3rotToBuTesns, TpeboBaHMSAMM HaA30pHbIX OpPraHoB B 06-
nacTu NpoMblW/IEeHHOW 6e30MacHOCTM, a TakKe B COOTBETCTBUM C MHCTPYKUMSAMU MO 6€30nacHOCTU, AEeNCTBY-
OLWMMN HA NpeanpuaTum.

B OCHOBHOM MPUMEHSAKTCHA YeTbipe OCHOBHbIX TUMNa CTalLMoOHapHOro 060pyAoBaHus:

- rasoaHanusatopbl Aas8 U3MepeHunii B 0O4HOM TOUKeE;

- BbIHOCHblE AATYMKM C LEeHTParn3oBaHHbIM 6/I0KOM ynpaBlieHus;

- cucTemMbl npo6ooTbopa C LeHTpasin3oBaHHbIM 6/10KOM AaTUYUKOB;

- TpaccoBble rasoaHann3aTopbl.

OCHOBHblE XapaKkTepUCTUKN KaxKAoro Tuna raszoaHannm3aTopoB NpuBeAeHbl B CNeayllwmnx pasgenax.

6.2.3.2 Na3oaHanmsatopbl 419 U3MEPEHWI B OAHON TOYKe

K Takomy Tuny o60pyfoBaHuUs OTHOCATCA razoaHanusaTopbl ¢ ANPPY3NOHHBIM U NPUHYAUTEbHbIM CMNO-
cob6om oTbopa Npobbl, KOTOPblIe camu U UX 670K 06paboTKM CUTHANOB pa3MmelleHbl B Nnpegenax B3pbiBoonac-
HOI 30Hbl. B gaHHOM cnyyae gatuuMk U 610K ynpaB/eHUss MOTyT NOCTaBMATLCA Kak eguHasi KOHCTPYKLMSA Wn
Kak oTAeNbHble KOMMNOHEHTbI, COeAMHEHHbIE KOPOTKMM Kabenem. DTOT Tun obopyaoBaHus TpebyeT BHELIHEro
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ycTpoiicTBa nuTaHusa (Hanpumep, oT 12 o 28 B NOCTOSAHHOIO TOKa) U MOXeT 6biTb OCHAaWeH CTaH4apTHbIM
BbIBOJOM aHasIoroBOro curHana (Hanpumep, oT 4 o 20 MA) c AByMs, TPEMSA WU YeTbipbMA NpoBojaMu B 3a-
BUCUMMOCTU OT TpeboBaHuii No nuTaHuioo. MNpyu HaNUuUMKW curHanusauuym oHa, Kak npasusio, COCTOUT U3 «KCYXUX»
KOHTaKTOB pefne, 0fHaKo TakKXe MOryT MpuCcyTCTBOBATb 3BYKOBbl€ WM CBETOBble BbIXOAHbIE CUTHasIbI B COOT-
BETCTBUN CO CBOUMMW TpebOoBaHMAMMK K B3pbliBO3aLLUTE.

ECnn MCTOYHMK NUTAHWUS W BbIXOAbl ra3oaHann3aTopoB NOAK/IOYEHbl K HEN3BECTHOMY 060pyA0BaHMIO,
pasmMel,eHHOMY BO B3pbiBO6€30NacHOW 30He, TpebyeTcsa NPUHATbL BO BHUMMaHwe MeToAbl M cpefacTea obe-
cnevyeHMsi B3pbIBO3aWMLEHHOCTU (HanpuMep Hasnuue OrHenperpagutenen, unckpobesonacHbiXx 6apbepos).
Kak npasusio, NpoekTMpoBaHWe CUCTEMbl B 4acTW ee COBMEeCTUMOCTU C NnoJo6HOro pofa obopyposaHuem
Haxo4MTCs B 30He OTBETCTBEHHOCTW pa3paboTyumka CMCTEMbl WU TOTO, KTO NPOBOAUT MOHTaX 060pyAOBaHUS.

MprMeHeHne NOBEPOYHbIX ras3oBbiX CMeceli, PerysiupoBKY HY/1eBbIX NOKa3aHWn M YYBCTBUTENIbHOCTH, a
Takxe NPOoBEPKY CUrHanmsaumm HeobXxoAMMO NPOBOAUTL A1 BCEX ra3oaHasiM3aTtopoB Takoro tuna.

6.2.3.3 BbIHOCHbIE AATUYMKN C LEHTPa/in30BaHHbIM 6/10KOM ynpaBieHus

BbIHOCHbIE faTUMKM O0ObIYHO ABAAKOTCA YaCTbl0 CUCTEMbI, COCTOSALLEN U3 OLHOrO WAW HECKOJIbKUX OT-
JeNbHbIX AaTynKoB, pasmMeLlleHHbIX BO B3PbIBOOMNACHON 30HE OTAE/IbHO OT UCTOYHUKA NUTAHWUS W ynpasisio-
LWMX YyCTPOWCTB, KOTOpblE, B CBOIO o4Yepefdb, pas3MelleHbl B 6e3onacHoii 30He. OCKoNbKy BCce 0b6opynoBaHue
npepctasnseT coboli UHTErpupoBaHHYIO CUCTEMY, TO KOHTPOJ/Ib YCTPOWCTB OCYLECTB/IAETCA U3rOTOBUTENIEM
Ha atane NpoekTupoBaHusA. Takme MYHKLMM CUCTEMbI KaK caMoguarHocTuka, LeHTpasn3oBaHHas curHannsa-
uns, NnpegycMOTpeHHble cpefcTBa B3pbiBO3aWMThl (Hanpumep nckpobesonacHble UCTOYHUKU MUTaHUA), KOTO-
pble npefcTaBNAT co60li pacnpocTpaHeHHble ONUMM CUCTEMbI, yNpoLLalT NPOLEeCC YCTAHOBKM.

HecMoTpA Ha TO 4YTO MPUMEHEHNEe NMOBEPOYHbIX ra3oB BCE ellle OCYLIEeCTB/IAETCA Ha KaXAOM BbIHOCHOM
JaTynMke, HEKOTOpble HaCTPOWMKMA, B OCOOEHHOCTU HACTPOWKM CUTHANM3auumn M faxe curHana, MOXHO MpPOBO-
ANTb C MOMOLbIO YNpaBNALWNX yCTPOKCTB.

NMpumedyaHne — 370 Hambonee NOAXOAAWMA TUN 06OPYAOBAHMS A/1st GOJIbLUEN YacT NPOMBILLIEHHBIX NPW-
MEHeHWii, 0COGEHHO ecri TpebyeTcst KOPOTKOE BPeMsi cpabaThbiBaHUsl, MOCKO/bKY 060pyA0BaHUE BbINOSHSAET TOMILKO OfHY

3a7auy.

6.2.3.4 CucTtemMbl Nnpo6ooT60Opa C LEeHTpaM3oBaHHbIM 6/10KOM AAaTYMKOB

[aHHbIA TMN 060pyAOBaHNs, Kak NpaBnao, BKAOYAET OT 04HONM A0 ABajuaTu 1 gaxe 6onee Touyek otbopa
Npo6bl, pa3MeLLeHHbIX BO B3PbIBOOMACHOW 30HE M CBA3aHHbIX ¢ 6/10KOM faTunkoB (060pyAoBaHMe C NPUHYAKN-
Te/lbHbIM CNoco60M 0T60pa NPo6bl HACTO KOMM/IEKTYETCSA HE OAHUM, & HECKOJIbKMMMW AaTyukamu) ¢ NOMOLLbIO
NIMHWIA NPUHYANTENBHOIO NPo600T6Opa, KOTOpble cAaenaHbl U3 MaTepmanoB, COBMECTUMbIX ¢ Npoboii (cm. 8.5).

NnHum npo6ooT6opa 06bLIYHO NepekyalTcsa Ha 6/10K gaTynka nocsiefoBaTesibHO, BpeMS MOAK/IHYe-
HWUS1 BbIGMpaeTCs TaknM, YTOOGbl OHO 6bIN0 AOCTATOUYHbIM A8 NOSTYyYEHUA pPe3y/bTaTOB U3MEPEHUIA MO KaXAoMy
AaTunKky n gna cpabatblBaHUA CUrHanumsauum (aBapuinHoi curHanuMsayuu, curHanunsaumm otkasa). bnokm gat-
YMKOB C NpeABapuUTENIbHO YCTAHOBJ/IEHHLIMU B HUX CEHCOpaMu, NobyaAUTEeNnsMU pacxoga, CUCTEMON nepeknto-
YyeHusa NMHWIA oTbopa Npobbl NpeacTaBnAT cobOl cTaHAapTHoe, AOCTYNHOe obopyaoBaHue.

OueHKy BpemMeHUn 3anasfgblBaHus, 06YC/NIOBAEHHOIO BpeMeHeM oT6opa npobbl, HEOGXOAMMO NPOBOAUTL
B pacuyeTe Ha cambllii He61aronpuATHbIA Criyvaidl ¢ y4eTOM BCEro BPeEMEHW, Heob6xoaMmoro A/ oTéopa npoobbl
Nno BCEM NUHUAM npob6ooTb6opa. NMoMMMO BpeMEHM YCTaHOB/IEHUA MOKa3aHWii gaTynka, HeEOOGXOAMMO MPUHU-
MaTb BO BHMMaHMe BpPeMs TpaHCNOpPTMPOBaAHMUSA NPO6bLI NO IMHMKM Npo6ooT6opa. OBLIYHO CKOPOCTb ABMKEHUS
npo6bl BapbupyeTcsa B gnana3oHe oT 3 4o 10 m/c, B 3aBMCUMOCTU OT TOTO, HACKO/IbKO KPUTUYHO Obls1 BbiGpaH
BHYTPEHHMUII AnameTp TpybOoK NuHMM npobooT6opa.

Ona npo600T6OpPHbIX NMHUIA OIMHON HECKONbKO AEeCSTKOB METPOB MOXeT notpeboBaTbCs 605ee yco-
BEpPLIEHCTBOBaHHaA cuctema. B Takoin cucteme oT60p Npobbl OT nocneaywowen nan AByx nocnefywmux am-
HWIA, NpegHa3Ha4YeHHbIX 419 NofAayn Ha faTtymk NpPo6bl MO OKOHYAHUM aHa/nu3a Ha Tekyllel SIMHUK, OCyLlecT-
BNsieTcA BTOpbIM nobyagutenem pacxoga. Takum obpa3om, nocse nepeknryeHus kaHana otb6opa npobbl ras
MOXeT aHa/IM3nmpoBaTbCs B G/IOKE AaTUYMKOB cpasy Xe, 6e3 0XugaHusa BpeEMEHU TPaHCNOPTUPOBAaHUS.

OTOT MeToA, NpoLLe C TEXHUYECKOW TOYKM 3PEHUSA U MPUMEHUM AN paboTbl Ha 6OMbLINX PACCTOSAHUSAX,
Korga oT6op Npo6 € NOMOLLbI MOLLHOTO nobyautensa pacxofa NpoucxoauT cpasy no BCEM NIMHUAM, Kpome
TOl, KOTOpasi HEeMOCPeACTBEHHO MOAK/OYEHA K 6/10Ky AaTyMKa B HACTOALWMIA MOMEHT BpeMeHU. B aTom cry-
yae, ec/iM HeT OrpaHUYeHnin Ha BpeMs 3anasfblBaHWs, TO HET MPakKTUYECKUX OrpaHWYeHuidi Ha OJIUHY JTMHUK
npo6ooT60pa, Npu yCAOBUN YTO BHYTPEHHUI AnameTp TpyOKM COOTBETCTBYET XapakTepucTukam Hacoca.

MpumeyaHnme 1— lpoekTMpoBaHWe NOAOGHOro poda cUCTeM — 3agadva 0Co60i CAOKHOCTU. CyllecTByHOT
NpYMepPbl MHOTOTOYEUHbLIX CUCTEM C JIMHMSMU OT6opa NPo6bl ASIMHON 7 KM 1 BPEMEHEM 3anasfblBaHUsi NPUGIN3NTENIbHO
95 MMWH, KOTOpble YCMNELUHO NPUMEHSIOTCA /11 aHa/IM3a CPef, B Yro/lbHbIX LUaxTax.
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Takoii TN cUCTEMbI MOXET OkasaTbCA 6osee NOAXoAALMM, YeM ABa Npeabliaywmx Tuna s KOHTPO-
NS NPOLECCOB CO CPaBHUTENIbHO CTabuNbHbIMW MapameTpaMmu cpefbl WAW ANA KOHTPOAS Npoueccos, npu
KOTOpbIX B TOUYKe OTO6Opa MPoOGblI YC/IOBUSI OKPYXalWen cpedbl MAn ycnoBusa gocTyna Kk o60pyAoBaHUO He-
6naronpusaTHbI 418 YCTAHOBKM B HUX OTAE/bHbIX razoaHanu3atopos. MNMpumepamyn nofgo6GHOrO poga orpaHuye-
HWIA MOTYT CNyXWTb 60MbLIOIA Anana3oH TemnepaTypbl OKpyXxaluwei cpeibl, 60nblwaa BMbpauns, Hanmune
B OKpyXallleM BO34yxe OTPaB/SAOLIMX BEWeCTB U T. 4.

B/IOK 4aT4YMKOB MOXET BK/OYaTh B cebs faTymMKy, NpefHa3HayeHHble A5 KOHTpPonsA 60/iee Yem OAHOro
Tuna rasa wau napa, pabortawwume napannensHo. Takum obpa3oM, NOMUMO BecbMa pefKUX MOBEPOK SIMHUNA
npo6ooT6opa, B TOM YUC/Ae U C UCMONb30BAHNEM MOBEPOYHBLIX Fa30BbIX CMECeN, BCe TeKyliMe NpOBEpKU Bbl-
NOJTHAKTCA TONbKO ANna 6noka gatyMkoB. Kpome TOro, B paboTy cucTeMbl MOXET ObiTb BK/HOYEHA (PYHKLUSA
aBTOMaTN4eCcKol rpagynpoBKu.

B cnyyae ecnu 610K JaTyuMKOB npefHa3HayeH A1 MCNOMb30BaHUA BO HEB3pbiBOOMNAacHas cpeje,
BCE 3/1EKTPUYECKME 4YacTu Takoil CUCTEMbl MOTyT ObiTb pa3MelleHbl 3a npefesiamum B3pbIBOONACHON 30HbI.
B aTom cnyuae, 3a WUCK/IOYEHMEM MWCNOMb30BaHUA OrHenperpaguTeniein, pasMelleHHbIX B MecTe nepexoga
NMHNIA Npo6ooT6opa M3 B3PbIBOONACHON 30HbI B HEB3PbLIBOOMACHYK 30HY, BCe 060pyAOBaHMEe MOXET ObiTb
HEeB3pbIBO3aLLMWEHHbIM. OTO MO3BONSAET UCMNO/Ib30BaTb METOAbl OGHAPYXEHWSA TOPKYMX rasoB, OMWCaHHbIE
B pasgene 5, koTopble TPYAHO BbINO/IHATH BO B3PbIBO3ALULULEHHOM WMCMO/IHEHUM, @ TakkKe MCNoNb30BaTb Me-
ToAbl O6HApPYXeHNA NCTOYHMKOB BHeLWHUX rasos M4, ATH.

Cuctema MHOroTo4e4yHoro otéopa npob6 no3BonasfeT NpUMeEHATbL 060pyAoBaHMe, obnajakrwee BbICOKOM
YyBCTBUTE/NIbHOCTbLIO, KOTOPOE caMo Nno cebe ABASETCA AOPOrMM U 3aTpaTHbIM NpU 3KCnjayaTtauum ero B kaue-
CTBE raszoaHanm3aTtopoB, NpefHa3Ha4YeHHbIX 419 U3MEPEHUA B OLHON TOUKe.

OrHenperpaguTenu Ao/HKHbl 6biTb M3rOTOB/IEHbI BO B3pPbIBO3aLMLWEHHOM MCNO/HEHUN. OrHenperpagu-
TeNnn MOryT COCTOATb M3 CMeYeHHbIX (MOPOLIKOBbLIX) MeTan0B, KanuansapHblX Tpy6OK Uam apyrux TOHKONOpu-
CTbIX MaTepuanos. Takue ycTpoiicTBa MOTyT yBe/IMUUTbL BpeMs cpabaTbiBaHWS ra3oaHauTUYeCKONn CUCTEMBbI,
KOppOAUpOBaTb M 3aCOpPATbCA B pe3y/ibTaTe OCaXAEHUS Ha HUX NblUW UKW BbiNafeHus koHaeHcaTa. OrHe-
nperpagutenn TpebyloT NpoBeLeHUA perynspHbIX NPOBEPOK U TEXHUYECKOTO 06CIYyXUBAHUA, O4HAKO Nepuo-
OVWYHOCTb 3TMX onepauunii MoXeT ObiTb YBENIMYEHA MPU PErynsapHOM TEXHUYECKOM 06CnyxunBaHue uabTpoB,
pacnosioXeHHbIX B MecTax oTéopa, U caMux /iMHUin otéopa npobel (cm. 8.5).

Ecnv ecTb BO3MOXHOCTb UCMO/1b30BaTb CUCTEMY C LLEeHTPa/n30BaHHbIM G/10KOM AaTyYMKOB, OHA MOXeT
oKasaTbCs MeHee A0pPOron n Tpebylowein MeHbLUX 3aTpaT Npy TEXHMYECKOM 06CAYyXMBaHUM, YeM [Be npe-
AblAyuie cUcTeMbl, 0COGEHHO €c/in cucTeMa COCTOUT M3 60/bLIOr0 KOMYecTBa Tovek otbopa u TpebyeTcs
60MblLIOEe KOMNMYECTBO Pas3/INYHbIX TUMOB AaT4YNKOB.

MpumedaHue 2 — OnMcaHHble BbIlLE CUCTEMbI 1 060PYAOBaHME CliefdyeT OT/MYaTh OT 060PYA0BaHUSA U CU-
CTeM, NpeAHasHaYeHHbIX AN YNPaB/eHyst TEXHOSIOMMYECKUMI MPOLIECCAaMM, Ha KOTOPbIE He PacnpocTpaHsieTcs AeicTeue
[AaHHOTO cTaHgapTa.

6.2.3.5 TpaccoBble razoaHasinsaropsl

TpaccoBble rasoaHann3aTopbl UMeEKT MNPAMOJIMHENRHBIR ONTUYECKUIA KaHas, A/IMHA KOTOPOro MOXeT
6bITb 40 200 M. B KOHEYHbIX TOYKax ONTUYECKOTO KaHajna pacnonaralTcsa udsyvyatesib U NPUEMHUK OnTuye-
CKOro nsnydyeHunsa. Hanbonee pacnpocTpaHeHHbIM TUMOM NOAO0BGHOIO poja rasoaHann3aTopoB ABNAKTCA Chek-
TpohoTOMETPUYECKME TPACCOBbIE rasoaHann3aTopbl, NPUHLMN OEACTBUA KOTOPbIX OCHOBAH Ha MOI/10LWEeHUN
9HEPrun 31IeKTPOMAarHUTHOIO U3sy4yeHns B ynbTpadnoneTosoi, BMAUMONK UM nHpakpacHoin ob6iacTax cnek-
Tpa. Hambonblwee pacnpocTpaHeHne Moayyunu rasoaHanusatopbl, paboTawoume B MHdpakpacHoh obnactu
cnektpa (cm. 5.4 n A.4 (npunoxeHne A)).

VICTOYHWK W3/TyYeHUS U NPUEMHUK U3YYEHUA MOTyT OblTb KOHCTPYKTUBHO O06beAuHeHbl B ogHOM 6s10-
ke, Ha3biIBaeMOM TpaHCuBepoM. TpaccoBble raszoaHannM3aTopbl TAKON KOHCTPYKLMM MCNOMb3YIOT oTpaxarenb,
06bIYHO BbINOJIHEHHbI B BUAE CBETOBO3Bpallatesis, oTpaxarlLero yy B HanpasieHuun, napasnseslbHoOM na-
Jatowemy nydy. MNpn He6ONbWKX A4AMHAX ONTUYECKOro KaHasa /iyd MOXeT OTpaxaTbCs, NPOoXo4sa yepes OonTu-
YeCcKMin KaHan HeCcKOoJsIbKO pas.

TpaccoBble rasoaHann3aTopbl NMPUMEHAITCA ANA KOHTPOJISA B3PbIBOONACHOW cpefbl MO NepuMeTpy He-
P TAHBIX NNaTopm 1 APYrnX yCTaHOBOK, B NPOU3BOACTBEHHbBIX 30HAaX, B MecTax TEXHNYECKOro 06CcnyxmBaHus
BO3A4YLIHbIX CYA0B, BOAN3M BbIXTOMHbIX TPY6O, BEHTUNALWOHHBIX KAHA/I0B 1 B MOAMNOTONOYHbIX MPOCTPAHCTBAX.

MpuHUMN hopMMpPOBaHUS BbIXOAHOIO CUrHasia TPacCoBbIX razoaHann3aTtopos OT/IMYAETCsA OT paccMo-
TPEHHbIX Tpex npeablgywmnx TUNOB ra3oaHann3aTtopoB U ra3oaHaMTUYeCKuX CUCTEM, NMOCKO/IbKY BMECTO M3-
MepeHUsa cofepxxaHusa rasa WM napa TpaccoBble rasoaHasn3atopbl M3MepPsAT UHTerpasibHoe cofepxaHue
rasa wan napa BLOJIb ONTUYECKOTo MyTU MeXAy usnyyarenem u npueMHuKom usnydeHusa (cm. 5.4).
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Mo cpaBHEHWIO C APYTMMU TpacCoBble razoaHann3aTopbl UMEKT TpM NpenMyLLecTBa:

- pacwupeHHas o651acTb KOHTPO/S rasa, NpUYeM TOYHOCTb pe3y/ibTaToB NPakTUYecKkn He 3aBUCUT OT
HanpaB/ieHus BeTpa W, cnefoBaTesibHO, razoaHanm3atopbl galT 60n1ee JOCTOBEPHYI0 KapTUHY BE/IMYMHBI Bbl-
6poca BHe 3aBUCUMOCTU OT €0 MHTEHCUBHOCTY;

- nN3-3a 60/bLWOI MNPOTSXKEHHOCTNU ONTUYECKOro NyTW raszoaHanmsaTopbl 06n1agatoT BbICOKOW YyBCTBU-
TeNbHOCThIO;

- TpaccoBble razoaHanM3aTopbl MO3BONAKT ycTaHaB/AMBaTb 3HAYMTENIbHO 60/1e€ HU3KME 3HAYEeHUS Mo-
poroB cpabaTbiBaHMS CUTHanM3aLumn, Yem razoaHanm3aTopbl AN8 U3MEepPeHUs B OAHON TOYKe.

MomMnMO perynMpoBkM curHana, Ass TPacCoBbiX rasoaHanu3aTtopoB TpebyeTcsa npoBefeHue TOYHON
YCTAHOBKM B3aMMHOIO PacnosioXXeHUs OnTU4Yeckux 6/10koB. N8 3TOro B KOMMEKT MOCTaBKU BXOAUT Cneuun-
anbHas MOHTaxHas apmaTypa, a Takke B OONbLUMHCTBE C/iydyaeB MOXET NOHafobuTbcsa AONOSHUTENbHOe
obopynoBaHue (Hanpumep Teneckonbl) A5 AOCTUXKEHUA TOUYHOrO COBMELLEHUSI BUSUPHON ANHUN ONTMYECKOW
ocu. Kpome Toro, ansa yctpaHeHus BO3AeincTBusA Bubpauuu, KOoTopass MOXET cTaTb MPUYMHOWA CMELWeHus oT
3a/aHHOro MoJI0XEeHUs, 0COOBEHHO MPU NPOTSAXKEHHON ONTUYECKO OCK, HEOBXOAUMO MCNOb30BaTb cneynanb-
Hble ONnopbl M YCTAHOBOYHbIE YCTpolicTBa. ANs (pyHKLMOHUPOBAHUA rasoaHaIn3aTopoB HEO6XoAMMO, YTOObI
Ha ONTMYECKOM MyTU OTCYTCTBOBa/IM ABUXYLLMECH 06bEKTbl U Kakas-nmbo yenoBeyeckas AeATesibHOCTb. AN
TpaccoBbIX ra3oaHasM3aTopoB MCNO/b3YTCA cneynanbHble cpeacTBa rpagympoBkm (cm. 8.11.1, 8.11.2).

TpaccoBble raszoaHann3atopbl YCTONYMBLI K BO3LENCTBMIO €CTECTBEHHOINO U UCKYCCTBEHHOIO OCBeLlle-
HWUS, NblAW, TymMaHa, LOXASA W cHera (CM. mpunoxeHue A), O4HAKO NpW CUMbHLIX TYMaHe U ocajkax Bce Xe
MOryT Habnwpgatbcs cboum B paboTe ob6opyaoBaHusA. [azoaHanusaTopbl, COOTBETCTBYHLWME TpebGOBaHMAM
IEC 60079-29-4, B N0f406HbIX CAy4Yasx BblAalT CUrHasA O 6/710KMPOBKe ny4vya. B npunoxeHun E npuBegeHa WH-
dopmauus o BO3MOXHOM BO3LENCTBMN aTMOCHEPHBIX AB/IEHWNIA HA NOKa3aHUsA TpacCOBbIX ra3oaHann3aTopos.

6.2.4 TepeaABWXKHbIE N NEPEHOCHbIE razoaHanmn3aTopsbl

6.2.4.1 O6WMe NooXeHUs

BaxHbIMK hakTopamu, KOTOpbIMUK C/iegyeT PyYKOBOACTBOBATLCS Npu BbibOpe MepefBUXHbIX U NepeHoc-
HbIX rasoaHann3aTopoB, ABNAKTCA: rabapuTHble pasmepbl, Macca, NPOYHOCTb KOHCTPYKUumM, notpebnsemas
MOLLHOCTb, TUM NOKa3blBaloLWEero ycTponcTea, Hanmume CBETOBOIN W 3BYKOBOW CUrHanuMsauuu.

6.2.4.2 TepenBuxHbIE razoaHasn3arTopsl

MepeaBmxHble rasoaHann3aTopbl 06bIYHO BbiOMpaOT ANA TakuxX 3afady, Kak BpeMeHHbI KOHTPO/b BO3-
ayxa paboumnx 30H (Hanpumep Npu yCTpaHEeHUW NOCNeAcTBUIA aBapuun) UAWM 30H, Yepe3 KOTopble TPaHCMOopPTU-
pYHOT roproume XuaKkocTu, rasbl uam napbl. O6bIYHO NepeaBUKHbIE ra30aHanIn3aTtopbl HE UCMOb3YOT CUCTEMY
oT6opa Npob6bl NM60 NPUMEHST NPOBOOTOOPHYID CUCTEMY YNPOLLEHHON KOHCTPYKLUWN.

K nepegBmxHOMY 060pyA0BaHNI0O MOTYT OTHOCUTBLCA W TPpaccoBble rasoaHanan3aTopbl, 04HAKO valle Bce-
ro TpaccoBble raszoaHanun3aTopbl NpeacTaBnsalT co60l cTauMoHapHble NpubopbI.

6.2.4.3 MNepeHoCHble (NOpTaTMBHbIE) razoaHanm3aTopsbl

MepeHocHble (NOpTATUBHbLIE) FrazoaHann3aTopbl 0ObIYHO BbIGMPAKT A4NA Takux 3agad, Kak o6HapyxeHue
MECT yTeUKkU, NOATBEPXKAEHNE OTCYTCTBMS B3PbIBOONACHbLIX CMECEN M TOKCUYHbIX Ta30B B aTMocdepe u apyrux
NoA06HbIX NPUMEHEHMWIA.

Bo MHOrmx cnyvyasx Heb6onbllMe NepeHOCHble razoaHann3atopbl, NpuKpennsemMble K ogexage wam o6o-
pyZ£OBaHUK, BbINOTHAT (PYHKUUIO NMEPCOHaIbHbIX CPEACTB OMOBELLEHNSA NpU cpabaTbiBaHUU CUTHANM3ALNN.

B nepeHOCHbIX razoaHanmsatopax 4acTo MCNONb3yT AN PY3NOHHBIA cnocob oTbopa nNpobbl. B Takmx
cnyyasx npy Heo6xoAUMOCTM Moucka MecTa yTeuku unu gns obHapyXeHus rasa B OrpaHMYeHHOM MpOCTpaH-
CTBE BHE MpejesioB AOCAraemMocTu onepartopa MOryT notpeboBaTbcs Npo600TOOPHLIA 30HA, PYYHOE WM Me-
XaHn4yeckoe yCTPOMCTBO nogayn npobbl.

B cocTtaB Apyrux BUA0B NEPEHOCHbIX ra3oaHannm3aTtopoB MOXET BXOAUTb 3NEKTPUUYECKNIA MUHUATIOPHbIN
HacoC HenpepbIBHOTO AeicTBusA, oTbumpawwmii npoby B HeENOCPeACTBEHHO 61M30CTM OT CamMOro rasoaHanu-
3aTopa, HO TakXe CNOCO6HLIN f0CTaBNATbL NPOB6Y Yepe3 NPO600TOOPHY NMHUIO OT NPO6OOTHOPHOrO 30HAA.

Mpo600T6OpHbIE 30HAbI, NpUAarakLmnecs K nepeBuxHbIM UM NEPEHOCHbIM rasoaHanusaropam, obbly-
HO KopoTkue (okoso 1 m) nxecTkue, coefuHsouimecs c 06opyaoBaHNeEM C MOMOLLbIO TMOKO TPY6OKN, HO MOTYT
OblTb pa3gBMXHbIMU (TENEeCKoONMYecKnmmn).

C oco6oii TwaTenbLHOCTLIO cneayeT BblbupaTb rasoaHannsaTop, ecniv npeanonaraeTca HanuuMe B aHa-
NM3NPYeEMON cpege cofepXXaHus roprynx ra3os u napos 6osbwe 100 % HKMP.

Heobxogmmo usberatb KoHAeHcaLUn BOAbl UAWM NapoB, coAepxalinxcsa B npobe, B ra3oBOM kaHane ra-
30aHanmM3atopa M B JIMHUM TPpaHCNOPTUPOBaHWA Npob6bl, 0OCO6EHHO Korga XONOA4HbIA raszoaHanu3aTtop nepe-
MeljaeTca B cpefly ¢ 60/1ee BbICOKOW TeMnepaTypoii.
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Korga rasoaHanv3atopbl NepeHoCcATCA U3 OAHOW KOHTPO/AMPYEMOR 30Hbl B APYryt0, OHW MOTYyT noasep-
ratbCA BHe3anHblM U3MEHEeHUAM TemnepaTtypbl U asfeHns. 3T0 MOXeT NPUBOANTL K BDEMEHHOMY NOSAB/IEHNIO
OWMNBOYHbIX MOKasaHuii (HanpMmep y 3/1eKTPOXMMUYECKMX OaT4ynKOB kucnopoga). Msrotosutenu pawoT cBOU
peKkoMeHAaunmn no 3HaYeHno Taknx BPEMeEHHbIX OIMOBOYHBIX MOKa3aHWii 1 No TOMY, KakK 3TV fnokasaHus MoryT
6bITb YYTEHbI NPW UCNOMb30BAHUN Fa30aHann3aTopoB B PeXuMe «cunTan nokasaHus u 6eru» (cm. 9.3.9).

Mpn paboTe ¢ nopTaTMBHbLIM raszoaHanM3aTOpoM HeOo6XoAuMOo creguTb 3a Tem, 4YTOoObl NNHMA oTbopa
npo6 6blna npaBuNbHO nogcoefnHeHa. Heobxoammo yb6eauTbcs, YTO NMHUA oT6opa Npob nofAcoefuHeHa Ko
BXOJly Hacoca, a He K BbIxoay.

CyLlecTBYIOT TakXe MepeHOCHble TpPacCoBble rasoaHanuM3atopbl, COCTOAWME TO/bKO W3 TpaHcuBepa.
B aTom cnyyae rasoaHanvMsatopbl UCNOJb3YIOT OTpaxatwLlmne cBOCTBa NOBEPXHOCTEN B MH(pakpacHoM Auna-
nasoHe. [linHa oNTUYECKOro NyTW AN1A Takux ra3oaHann3aTopoB OrpaHMyeHa HeCcKONIbKMMU MeTpamu.

6.3 lMpoune hakTopbl, BAMsAOWME HAa BbIGOP razoaHain3aTopoB

6.3.1 YCTONYNBOCTb K 3/1EKTPOMarHUTHbIM BO34eCTBUAM

HekoTopble TUNbl ra3oaHanM3aTtopoB rOpPHYNX ra3oB YYBCTBUTENbHbI K BHELWIHUM PafnoyacTOTHbIM MO-
mMexaM, KOTopble Bbi3blBalOT cbou B paboTe, yxoh Hy/eBblX NoKasaHWn n N0XHoe cpabaTbiBaHWe cUrHanaunsa-
uuun. ins npepoTBpal,eHna nofob6HbIX Npobnem cnepyeTt BblbupaTbh raszoaHanu3artopbl, AO/MKHbIM 06pa3omM
3alW M eHHble OT 3/1eKTPOMAarHuTHbIX noMmex (cMm., Hanpumep, EN 61326-1).

6.3.2 ilcnonb3oBaHMe rasoaHasin3aTopoB BO B3PbIBOOMACHbIX 30HaX

Mocne 3aBepleHnsa knaccudgukaumm 3oH B cootsetcteum ¢ IEC 60079-10-1 un IEC 60079-10-2 rasoaHa-
nn3aTopbl AO/MKHbI BbITb NPaBUbHO BbiOpaHbl C YHETOM KOHKPETHON knaccumukaumm 30H.

7 XapaKTepuUCTUKU ra3oBbIX yTeuek

7.1 Mpupopaa yTeukn

7.1.1 O6uwme NoNoXEeHUS

Pasmep yTeuku u (MM) CKOPOCTb HaKOMJEeHUA B3PbIBOONACHOW CMecuM B OCHOBHOM OMpeAensawTcs onu-
CaHHbIMWN HWXe PU3NYECKUMU N XUMUYECKMMMN CBOWCTBAMM, OAHU M3 KOTOPbIX SIBAAKTCS XapaKTepuctrkamm
roptoyero BeL,ecTBa, ApYyrve xapakTepusylT TEXHOIOTMYeckuii mpouecc A MecTo akcnayaTauuu. Janee
AN NPOCTOTbI U3/I0XKEHNA MPUHATO A0MNyLeHne, 4To Npu U3MEHEeHUW OAHOTO napameTpa BCe oCTasibHble na-
pameTpbl He M3MEHSATCS.

7.1.2 VIHTEHCUBHOCTb YTEUKWU rasa uauv napa

UeMm Bbille UHTEHCUBHOCTbL yTeukun, TeM 6osblie pasMep B3PbIBOOMNACHONW 30Hbl U CKOPOCTb HAKOMN/IEHUS
B3pbIBOONACHOW CMecH.

WHTEHCMBHOCTb YyTeUKM onpefensercsa ciegyowmnumy CBONCTBAMU UCTOYHUKA YTEYKN:

a) reoMeTpMa UCTOYHMKA YTEUKM

Mop reomeTpuein nmeoT B BUAY DuU3NYeckne xapakTepucTUKM UCTOUYHMKA YyTeukn (Hanpumep niowafb
OTKPbITO/ NMOBEPXHOCTM XWAKOCTW, HENOTHOe (daHLeBoe coeguHeHne v ap.);

b) CKOPOCTb MCTEYEHMA FOPHYEro BelecTsa

[NA KOHKPETHOro MCTOYHMKA YTEUYKM MHTEHCUBHOCTb YTEYKM BO3pacTaeT C yBe/IMYEHUEM CKOPOCTU WC-
TeyeHus ropryero BellecTsa. Ecnm roptoyee BelecTBO HAXOAUTCA BHYTPU TEXHOIOTMYECKOTO 060PYA0BaHNS,
TO CKOPOCTb WCTEYEeHMs 3aBUCUT OT AasfieHna pabouero npouecca v reoMeTpuym UCTOYHUKA YTEUKMU.

3HaunTesibHasA MHTEHCUBHOCTb YTEYKN B COYETAHUN C BbICOKOV CKOPOCTbIO UCTEYEHUA NPUBOAUT K BO3-
HMKHOBEHWIO KOHYycO06pa3Hoil cTpyu, KoTopas 6yaeT BO34elicTBOBATb Ha NOBeAeHVe BbiTEKalLWero rasa, no
KpaiHeli Mepe B HEMOCpPeACTBEHHOW 6/1M30CTU OT UCTOYHMKA.

a3, nocTynawwnii U3 NCTOYHMKA YTEYKM C BbICOKOW CKOPOCTbI0 (Hanpumep yTeuyka U3 Haxogsuwencsa nog,
JaBneHnem Tpybbl UAM €MKOCTU), BHayane 6yneT MMeTb BWJ KOHYCOOOGpa3HOW CTpyu, HanpaBieHHON OT uc-
TOYHMKA yTeukun. o Mepe TOro Kak paccTosiHMe OT UCTOYHUKA YyTEeYKN YBeNnymBaeTCs, KUHeTUYecKass aHeprus
CTPYM YMeHblLuaeTcs, noka B UTOre ra3 He paccenBaeTcs nof BrvMsHuMeM BeTpa bnarogaps pasHuue B NoT-
HOCTM C BO3AYXOM W B MeHblleli cTeneHun m3-3a anddysun;

C) cofepxaHue roptyero Bewecrsa

Ha MHTEHCMBHOCTb yTEUYKU BAIMSET COAEPXaHUe ropryero rasa waM napa B BbiTEKaKLWen cmecy;

d) ncnapsemMocTb roptoyein XmakocTu

VicnapsaeMocTb 3aBUCUT OT AaB/IEHUSA HACbIWEHHbIX NAPOB M TEM0Tbl Napo06pa3oBaHNs ropYen Xua-
KocTu. Ecnu paBneHne HacblWeEHHOro napa Hew3BeCTHO, TO criedyeT pyKOBOACTBOBATbCA Temnepatypamu
KAMEHUA U BCMbILIKW.

38



FOCT IEC 60079-29-2—2024

B3pblBOONacHass CMecb He MOXeT cyl,ecTBOBaTb, €C/iM Temnepatypa BCMbIWKUW 3HAYUTENIbHO MPEBbI-
WwaeT MakcumasibHyl pabouylo TemnepaTtypy roptoyen xumgkoctu. Uem Hmke TemnepaTtypa BCMNbIWKA, TEM
60nblle pa3Mepbl B3PbIBOONACHOW 30HbI Y CKOPOCTb HAKOMN/EHMS B3PbIBOOMACHOW CMecH.

He Bce xuakoctu (HanpuMmep HeKOoTOpble ranoreHcogepxaliMe yrneBonopofbl) XxapakTepusyTcsa Ta-
KAM napameTpoM, Kak TemnepaTypa BCMbILWKW, XOTA U MOryT o6pa3oBaTb B3pbIBOONACHYIO ra3oByl CMeCb.
B nopo6HbIX cnydasx cnegyeT cpaBHMBaTh YyCTAHOBMBLUEECHS 3HayeHue TemnepaTypbl XWAKOCTU, COOTBET-
CTBYHLLEE KOHLEHTpPaUMM HacbliweHHoro napa npu HKIP, ¢ MakcMmanbHOW TeMnepaTypoii X1UAKOCTH.

XXunakoctu cnepyet npuHMMaTth B pacueT, korga ux Temnepartypa Bblwe (TF - x), K, rae TF— temne-
paTypa BCMbIlWKK, aX — 3anac 6es3onacHocTu. 3TOT 3anac 6e3onacHOCTU NpMMEpHO pasBeH 5 K* onsg uncteix
XMUMUYECKNX BEeLLecTB, HO AO/MKEH ObITb MOBbIWEH A0 15 K* ana cmeceii.

MpumedaHune — EC/M ropiouee BELECTBO NOCTyNaeT B BO3AyX TakMM 06pa3oM, 4To 06pasyeTcst TymaH (Ha-
npymep NyTeM pachblfieHnst), TO 06pasoBaHNe B3PbIBOONACHOW CMECH BO3MOXHO Npu TeMnepaType, KoTopasi HUXe Tem-
nepatypbl BCTbILKY;

e) Temnepartypa XWUAKOCTU

[laBneHve HacbllWEeHHOro napa Bo3pacraeT C yBe/IMYeHUEeM TemnepaTypbl, yBenuumBass UHTEHCUBHOCTb
yTeuku BC/EeLCTBME NCnapeHus.

Temnepartypa XuAKOCTU NOCne yTeuku MOXeT BO3pacTu, HanpMmep 3a CYeT HarpeToil noBepxHocTu o6o-
pyAoOBaHUs, B KOHTaKTe C KOTOPOW OHa Haxo4MTCH, WKW BbICOKOW TemnepaTypbl OKpyXalLero Bo3gyxa.

7.1.3 MNpepnenbl pacnpocTpaHeHUs rnjameHn (BocrnJjiaMeHeHus)

Uem Huxe 3HavyeHue HKIIP roptoyero rasa wim napa B Bo3gyxe, TeM 60/blie pa3mepbl B3pbiBOONac-
HOIi 30Hbl W CKOPOCTb HAKOM/IeHUA B3PbIBOONACHOW cmecu. [pn 0ANHAKOBbIX UHTEHCMBHOCTAX yTeYek rasbl €
60nee HM3kMMK 3HavyeHusasmn HKIMP co3gagyT B3pbiBOOMACHYH KOHLEHTpauutk ObiCcTpee, 4Yem rasbl ¢ 6osnee
BbICOKMMU 3HavyeHuamn HKMP.

Kak HKMP, Tak n BKIMP 3aBuCAT OT TemMnepaTtypbl OKpyXarwlwen cpefbl 1 aTMOChepHOro gaBneHuns, HO
B npejesiax 06bl4HbIX U3MEHEHWNIA 3TO BAWSAAHWE HE3HAUYUTENbHO. [lonoNHUTeNbHas nHdopmaums npusegeHa
B IEC 60079-20-1.

MpumeyaHne — T1OCKOMbKY 3TO 3KCNEPUMEHTA/IbHBIM METOZ, pasHble CTPaHbl yCTaHaBNMBAKOT pasHble 3Ha-
yeHns ansa 3HadveHnin HKIMP n BKMP, koTopble NMEKT topuanyeckyro cuiy. B kauecTse AByx NpMMeEpOB:

- NFPA 30 — ny6nukauus, ncnonb3lyemas B CLUA;

- GESTIS — o6uweaocTtynHas 6a3a AaHHbIX, UcnonblyemMasi B FepmaHum.

7.1.4 BeHTUnaymnA

Mpu noBblWeHUN 3 HEKTUBHOCTN BEHTUAALUMN pa3Mepbl B3PbIBOONACHOW 30HbI Y CKOPOCTb HAKOMNIEeHMUs
B3pbIBOONACHOW cMecK ymeHbliatloTca. O6bekTbl, NPenAaTCTBYOWME NPOBETPUBAHUIO, MOTYT YBENNYNTL pas-
Mepbl B3PbIBOONACHOW 30HbI M CKOPOCTb HAaKOMMEHWUS B3pPbIBOONACHOW cMecu. Takue nNpensiTCTBUS, Kak CTEHbl
UM NOTOJIKA, MOTYT OrPaHWYMTb pa3Mepbl B3PbIBOONACHOM 30HbI M CKOPOCTb HAKOM/EHMS B3pPbIBOONACHOW
cmecu.

7.1.5 OTHOCUTEeNbHaA NNOTHOCTL rasa Wau napa npu yteyke

MoBefeHne rasa, KOTOPbI BbiTEKAET C HE3HAUYUTE/ILHON HavanbHOM CKOPOCTbK (Hanpumep nap, Bbl-
Aenawwmniica npu pasnumee XUAKOCTA), NOJUMHSETCSA 3aKOHY MaByvyecTU M 3aBUCUT OT OTHOCUTENbLHOW NNoT-
HOCTW rasa Nno OTHOLWIEHUIO K BO34YXY.

Ecnu ras 3HaunTenbHO nerye Bo3fdyxa, TO OH 6yaeT nepemeuiatbcs BBepx. Ecnm ras wnm nap 3Hauu-
TEeNbHO TsKenee, OH OyAeT ckaniMBaTbCs Ha YpPOBHE 3eMu. MPOTSHEHHOCTb 30HbI B TOPU3OHTa/IbHOM Ha-
npaB/ieHUN Ha YyPOBHE 3eMJIM WU CKOPOCTb HaKOM/JEeHWs B3pPbIBOOMNACHON cMecu y 3eMan 6yayT Bo3pacTaTb C
yBeNIMYEHNEM OTHOCUTE/LHON NIOTHOCTW, @ NPOTAXEHHOCTb 30HbI B BEPTMKA/IbHOM HanpasfeHUW Haj UCTOY-
HUKOM YTEUYKM U CKOPOCTb HaKOMMEHWS B3PbIBOOMACHOW CMecu Haj WCTOYHMKOM YyTeuku 6yayT Bo3pacTaTb C
YyMEHbLUEHNEM OTHOCUTESIbHOW MMOTHOCTW.

MprmevyaHne 1— Ha npakTvke rasbl v Napbl, OTHOCUTE/IbHASI NJIOTHOCTL KOTOPLIX HUXe 0,8, cumMTaroTcs nerue
BO34yXa (Hanprmep MeTaH, BOAOPOA WM ammuak). Ecim xe oTHocWUTEesNbHas NIOTHOCTL rasa Wi napa npesbiwaeT 1,2,
TO CUMTAETCS, UTO OHM TshKesiee Bo3ayXxa.

MpumevyaHue 2— lNAOTHOCTb CMECH TSHKESbIX W IETKUX rA30B UMEET CPeAHee 3HaueHne 1, OfHaK bl CMellaB-
LuMCh, OHK 6onee He GyAyT pas3fensiThCs, a CMOryT TO/IbKO Pa36aB/ATbCs BO3LYXOM.

Mpwn H606XO,IJ,VIMOCTM ncnonb3oBarb nepecynTaHHble 3Ha4YeHUA eanHnL, BEJTMYUH.
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7.1.6 TemnepaTtypa n (Wnun) gaBnexHue

Ecnu ras nav nap Ao yTeuyku vMen TemnepaTtypy v (Mau) AasBfieHue, 3HauMTeslbHO OT/Auvaklmnecs oT
TemMnepaTypbl OKpyXatlLeli cpefbl 1 aTMOCEPHOro AaB/ieHNS, TO MHTEHCMBHOCTb YTEYKN U, CNief0BaTeNbHO,
ee noeBefeHue, No KpaiHeil Mmepe B HeENOCpPeACTBEHHON 6/M30CTU OT UCTOYHMKA, BYAYT UHBLIMU.

a3, BbiTeKalLWMii Nog BbICOKMM AaB/ieHWEM B aTMOcCKepy, MOXeT CU/IbHO Ox/saxgaTbcs BCNeACcTBME
agnabaTmnyeckoro pacwupeHuss. NMogobHbIM e 06pasoM yTeuka CXWMXEHHOro rasa (Hanpumep CXMKEHHO-
ro He(YTAHOro rasa WA amMmuaka) NpuBeAeT K ero OXJaxXAeHW A0 TOYKM KMNEeHUs, KoTopas 3HauuTeslbHO
Huxe 0 °C.

Nio6oli Bbi3BaHHbLIN pasHULEn TemnepaTyp NOTOK (HanpumMep KOHBEKTWBHbIE MOTOKM OT HaArpeTtbiX Wun
XONOAHbIX NOBEPXHOCTEN 34aHWiA UM TEXHONOIMYEeCKoro 060pya0BaHuns), 0COGEHHO ec/ii OH 6/IM30K K MCTOM-
HWKY YTEUYKM, MOXET NOBAUATL Ha pacnpocTpaHeHVe ra3oBO3A4YLIHOW CMecu 1 ee pacnpefesieHne no BbiCOTe.

7.1.7 JononHuTenbHble (pakTopbl, KOTOPble HEOO6XOANUMO YUUTbIBATb

Heo6x04MMO Takxe MpuUHUMAaTb BO BHUMaHWe Takne pakTopbl, Kak KnumaTtuyeckue ycnoBus um Tonorpa-
onsi MECTHOCTMW.

Mpu 3HAYUTENbHBIX ABMKXEHUSAX HAPYXHOIO BO34yxa WM yTeuyke BHYTPU MOMELLEHWI WM COOPYXEHWI
pacnpocTpaHeHue rasa 6yfeT oTAMYaTbCs OT TOr0, Kak ykasaHo Bbiwe (CM. 7.2 un 7.3).

7.1.8 HapyxHble nnowankm v oTKPbITble COOPYXXEHUSA

Ha HapyXHbIX naowajkax u B OTKPbITbIX COOPYXEHUSAX HA pacCeuBaHue rasa nocse yTeyku MoryT BAu-
ATb CKOPOCTb W HanpaB/ieHWe BeTpa. Ha HapyXHbIX nnoujagkax pacnpocTpaHeHWe rasa B rOpM30oHTasIbHOM
Hanpas/ieHUN NPOTMB BeTpa 3aMen/IieTcsl, a B HanpaB/ieHWM No BeTpy yckopsieTcs. ITOT ahdekT TeM CUMb-
Hee, YeM Bblle CKOPOCTb BeTpa. Bosiee crnoxHble TpaekTopun BO3AYLHbIX NOTOKOB 6yayT HabnwgaTbcsa BO-
Kpyr 34aHuii u coopyxeHuii. B Takux cnydasx HanpaBneHue BeTpa okasbiBaeT OO/blIee BAMAHUE, Tak Kak
HEeo6X0AMMO YUMTbIBaTb BO3MOXHOCTb CKOM/IEHUA rasa B 3aKpbITbiX OT BETpPa MecTax Wau Tam, 4e CKOpoCTb
ABWXEHNA Bo3ayxa Mana. B 0co60 OTBETCTBEHHbIX C/yvasx LesecoobpasHo MCMonNb30oBaTbh Ha CTajuu npo-
€KTMPOBaHMA MaTeMaTuyeckoe MOoJeNMpoBaHUe pacnpocTpaHeHWs rasa, a Takke MPOBECTM UCNbITAHWUA MO-
aeneii coopyxeHuii B aspoanHaMmumyeckoli Tpybe.

MecTHble TeMnepaTypHble BO34ECTBMS MOTYT U3MEHSTb HanpaB/eHUss BO3AYLWHbIX NOTOKOB W, cnepfo-
BaTes/IbHO, NOBMMATbL Ha pacnpocTpaHeHue rasa. Hanpumep, 6onblive nepenagbl TemMnepaTyp MOryT 6bITb
B6/1M3M HarpeTbix NOBEPXHOCTEW 060pyaoBaHns. KpoMe TOro, oTHOCUTEIbHASA MJIOTHOCTb rasa 3aBWCUT Kak OT
TemMnepaTypbl CaMoro rasa, Tak ¥ oT TemnepaTtypbl OKpyXatLL,ero sosayxa.

7.2 3paHnsa U COOpPYXeHUs

7.2.1 O6wme NONOXKEHUSA

BHYTpU 34aHUt 1 COOpYXEHUi BEPOSATHOCTb CKOMJIEHUS B3PbIBOOMNACHOM CMECU MNOC/ie YTEUYKU 3Hauu-
Te/IbHO BbiWE, YEM Ha OTKPbITOW naouiagke. Korga nmpoucxoguT yTeuyka rasa B 3aKpblTOM MPOCTpaHCTBE, OH
CMellnBaeTCs C BO34YXOM NoMeleHns, 06pa3ysi ra3oBo3gylWHy0 cMecb. O6pa3oBaHne B3pbiBOONACHON cMme-
CM 3aBUCUT OT CKOPOCTWU YTEUKM rasa, pacnosioXeHUs UCTOUYHMKA YyTeuyku, NAOTHOCTU rasa, 3(PEeKTUBHOCTM
BEHTUAALMMN N UMEILLNXCSA TEMOBbIX NOTOKOB. Mpy onpefeneHnn onTMManbHOro MecTa pacrnosioXeHus gat-
YMKOB c/legyeT yuuTbiBaTb 3TV (DaKTOPbI.

7.2.2 HeBeHTUNMpPyeMble 34aHNA 1N COOPYXEeHUs

TeopeTnyeckn npum OTCYTCTBUM BO3AYLUHbLIX MOTOKOB, CO34aBaeMbliX BeHTuAAuueln, n (Mamn) TensoBbiX
BO34eliCTBMI BbiTEKAKLWNIA N3 MecTa yTeuykn ras, ecnm OH fierye Bo3dyxa, ob6pasyeT razoBo3gyLlHYH CMECh,
pacnpocTpaHsoLWYyCca OT YPOBHS, HA KOTOPOM pacrnosiaraeTcs MecTo yTeuku, A0 NnoTosika. Ecnu ras taxenee
BO34yXa, TO, BbiTeKkasa M3 MecTa yTeuyku, OH obpasyeT C/0i ra3oBO34YLUHON CMecu, pacnpocTpaHsoLlwencs ot
YPOBHSA, Ha KOTOPOM pacnofiaraeTcs MecTo yTeuku, BHU3 40 nofa.

Ecnu BbiTekawuwmnii nog AaBrneHnem ras3 MMeeT (DOPMY KOHYycoo6pasHoli CTpyu, CNoit ra3oBo3AyLIHON
cMmecun popmupyeTcs nHade. Hanpumep, ecnm cTpys 6osiee nerkoro, 4eM BO34yX, rasa HanpaBsieHa OT UCTOY-
HWKa YyTEeYKM BHW3, TO C/I0l ra30BO3AYLUIHON CMEcU MOXET pacnpocTpaHUTbLCA OT NoToJsika A0 6osiee HWU3KOro
YPOBHS, YeM YPOBEHb MCTOYHMKA yTeuku. MofobHbIM e 06pa3om, ecnu cTpys 60/1iee TAXENOro, YeM BO3AyX,
rasa HanpaB/sieHa BBEPX OT MCTOYHMKA YTEYKW, TO C/AON ra3oBO3AYLWHONW CMECU MOXET pacnpoCTPaHUTbLCS OT
nona o 6osiee BbICOKOrO YPOBHS, YEM YPOBEHb UCTOYHMKA YTEYKMU.

Ecnu B 34aHUSIX WIN COOPYXEHUAX NPUCYTCTBYET NOTEHUMAsbHbI UCTOYHUK YTEUYKM rasa, BEHTUNALUS
[O/MKHa obecneynBaTb NPOBETPMBAEMOCTb 30H pacnpocTpaHeHUs ra3oBO3AYLIHbIX CMeCceil.
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7.2.3 BeHTUNmMpyemble 30aHUSA N COOPYXEHUSA

7.2.3.1 O6uwme nonoxeHus

BeHTuNupoBaHue 34aHN U COOPYXEHUI ocyliecTBAsAeTCAa NyTeM NMB0 «eCTeCTBEHHOW» BEHTUNALMMN,
NGO «NCKYCCTBEHHOM» BEHTUNAUMMN (MPUHYAUTENBHO), NGO NP NMOMOLLU UX KOMBUHALUMK.

MpumeyaHne — Korga cogepxaHue roproumx rasoB npu yteuke sHaumtesisHo Hwke HKIMP, ras 6yger nepe-
MeLLaTbCs BMECTe C MOTOKOM BO3fyXa BCMeAcTBMe HeGOosbLUMX OT/IMYMIA B NIIOTHOCTM ra30BOM CMECU U YACTOrO BO3Ayxa.

7.2.3.2 EcTecTBeHHasa BeHTUIAULMNA

EcTecTBeHHasa BEHTMNALMA — 3TO NOTOK BO3A4yXa BHYTPb WAW U3HYTPU 34aHUA UM COOPYXEHUN, Lnp-
Kynupyuwinii yepes cneunasnbHO npegHasHavyeHHble A7 3TOro OTBEPCTUA WM Nbble gpyrue nmerwune-
CA B 34aHUM WM COOPYXEHWUW NpoemMbl. ECTecTBEHHble BEHTUAALMOHHbIE BO3AYLIHbIE MOTOKA BO3HWKAKT
no ABYM NpuuMHam: BO-NepBbiX, 6narogaps nepenajy faB/fieHWS B NOMELWEHUAX, BbI3BAHHOMY BETPOM; BO-
BTOPbIX, 6narogaps nogbEMHON cune, AeiCTBYOLWEN Ha BO3AYX B MOMELWEHNN U3-3a pasHuLbl Temnepatyp (u,
cnefoBaTtesibHO, NJIOTHOCTU) BO34yXa BHYTPM MOMELLEHMS U HAPYXHOTo BOo3ayxa. Korga Temnepartypa BHyTpu
34aHUS NN COOPYXEHUSA Bbille HapPYXHOW TemnepaTypbl, byaeT hopmMmnpoBaTbCa BOCXOAALWMNIA BO3AYLIHbINA
noTok. Hanpotue, ecnu Temnepartypa BHYTPU HUXE HapPYXHON TemnepaTypbl, 6yaeT )OpMMpOBaTLCA HUCXO-
AAWNiA BO34YLIHbIA NOTOK.

YTeuka rasa unam napa B 34aHUN UM COOPYXEHUU C eCTECTBEHHON BeHTunsauueln npueenet Kk obpasosa-
HWI0O CMEeCU rasa C BO3AYyXOM, TakK Xe Kak 3T0 6b1J10 OnncaHo B 7.2, C TEM OT/INYMEM, YTO MPU PABHON MHTEHCUB-
HOCTMK YTEYKM coAepXaHne ropryero rasa B ra3oBo34yLLIHON CMECH OKaXeTCs HUXe BCreAcTBue pasbaBrieHuns
NPUTOKOM CBEXEro Bo3gyxa.

Ecnv B nomeLleHnn ¢ eCTeCTBEHHOWN BeHTUAALMEN CywecTByeT BOCXOAALMIA NOTOK BO34yxa, TO B CNy-
yae yTeuku rasa uam napa, 6onee TSHKENbIX, YEM BO34yX, ra3oBo3fyllHas CMeCb MOXET pacnpoCcTpaHUTbCSA
Kak Bbllle, Tak W HUXEe YPOBHA, HA KOTOPOM pacroflIoXeH WCTOYHUK yTeukn. HaobopoT, ecnm B NomelLeHuun
C eCTeCTBEHHOW BEHTUAALMEN CylecTByeT HUCXOAALWMA NOTOK BO34yXa, TO B C/yyae yTeuyku rasa wunm napa,
6051€ee Nerkmx, YeM BO3A4YyX, ra3oBO34ylWIHAasA CMECb MOXET pacnpoCTPaHUTbLCA Kak HWKe, Tak U Bbille YPOBHS,
Ha KOTOPOM PacnofioXXeH WCTOYHUK YTEeUKN.

MpumevyaHne — [ononHutenbHas MHQOPMaLMS, Kacalolwascs ecTeCTBEHHON BEHTUNSAUMW, npuBefeHa
B IEC 60079-10-1.

7.2.3.3 VickyccTBeHHas BeHTUAALUA

TepMUH «NCKYCCTBEHHAA BEHTUNALUSA» NMPUMEHAIOT ANA ONUCAHMA BO3AYLIHOrO NoToKa, co3faBaeMoro
MeXaHWYeCKUM NyTeM, T. €. BEHTUNaTopaMmu. BosaywHele NoToku, co3jaBaeMble MeXaHUyeckuMm nyTem, MoryT
6bITb BECbMA 3HAYUTENIbHLIMW, KPATHOCTb BEHTUIALUKN, HANpMMep, MOXeT 6biTb 60/blue 12.

MpumevyaHne 1— MexaHnyeckass BEHTUNALNA — 3TO METOA, I/ICI'IO]'Ib3yeMbIIz A8 KOHTPO/IA YPOBHA MeTaHa U
obecneyeHns YncToro BO34yXa B YroJibHbIX LUaxTax.

CopepxaHue rasa B BO34yxe BHYTPU 3aMKHYTOrO NOMELLEHUSI C UCKYCCTBEHHO BEHTUASALMENR, Kak npa-
BW/O, TOpa3fo MeHblle, YeM COAEepXaHue rasa npu nofo6HON xe yTeuke B MOMELLEHUN C eCTECTBEHHON BEH-
Tnnaynen.

MpumeyaHne 2— Ecnu B pesynbTare yTeuku co3fanacb O4eHb BbICOKAsA KOHLEHTPaLUWs roproyero rasa (Bbie
100 % HKIMP) nnm nmeeTcs NOBEPXHOCTb roptoyeli XUAKOCTU C HU3KON TemnepaTypoli BCMbIWKW, TO UHTEHCUBHASA BEHTU-
NAUNA MOXET NPUBECTU K YBENTMYEHMIO 06BbEeMa B3PbIBOONACHON CMECH.

B xopowo CI'IpOGKTVIpOBaHHOVI CUCTEME BEHTUNALUUN BECb 06BHLEM BO34yXa B NoMelweHnn 3ameuliaeTcq
NPUTOKOM CBeXero so3ayxa. Ecnn nnaHvpoBKka NOMeL,eHNA COAEPXUT YYacTKM CO cnabbim ABMXEHNnemM BO3-
Ayxa Unm «MepTBble 30HbI», TO B HUX MOXET HakannMBaTbCA B3pblBOONacHasd cmecb. CnefoBaTesibHO, B TaAKUX
MecTax H606XO,D|VIMO yCTaHaB/nBaTb rasoaHasim3aTtopsbl.

MpumeyvaHne 3 — Onpegenutb NyTU ABWXEHUSA BO3AyXa B MOMELLEHUU U MPUCYTCTBUE «MEPTBbIX 30H», B
KOTOPbIX MOXET HakanmBaTbCA rasoposayliHasd cMecCb, MOXHO C MOMOLLbIO AaTYNKOB AbiMa.

Ecnu patuuk rasoaHanusaTopa yCTaHOBMIEH B MPUTOYHOM WM BbITSDKHOM KaHasie CUCTEeMbl MPUHYAW-
TeNbHOW BEHTUASILMM (B 3aBUCMMOCTM OT TOTrO, FAe MOXEeT MpPou3oiT yTeuka), TO aBapuiiHas curHanusayus
[LO/XHA OblTb YCTAHOB/IEHA HA MUHUMAJIbHOE, MPaKTUYECKN NpUemMsieMoe 3HauYeHue.

HekoTopble AaTuMKyM WCMOMb3YIOT OTHENperpaguTenu, CrneuvyeHHble U3 MeTasl/InYeckoro nopouwka. Ha
CNoCcOGHOCTL ra30BO3AYyLWHON cMecu AU PYHAMPOBATL Yepe3 OrHenperpaguTesib kK YyBCTBUTE/IbHOMY 3fe-
MEHTY He6naronpuaTHO BANUAIOT OYEHb BbICOKME CKOPOCTU BO3AYLUHOIO MOTOKA, KOTOPbIe MOTYT BO3HUKHYTb B
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BO3/yxoBoge. B aTOM cnyyae MOXeT MOMOYb AOMOMHUTENBHbIA KOXYX Ha faTymMke (Hanpumep BeTpoO3aliuT-
HbIA KOXYX).

7.3 Ycnosusa okpyxatowei cpeabl

XapakTepuctmkun paboumx ycnoBuii okpyxawuweli cpegbl A0/KHbI 6biTb NpUBEAEHbI B PYKOBOACTBE MO
akcnayaTaumm o6opynoBaHus.

Korga ycnosusi okpyxatrouieli cpefbl B npegnosiaraeMoM MecTe 3KchjyaTauuy BbIXOAAT 3a npegensi
3HAYeHWUI, yCTaHOBEHHbIX U3rOTOBUTE/IEM, HEOOXOAMMO CBA3aTbCA C U3rOTOBUTE/IEM 060pyAOBaHNS A5 CO-
rnacoBaHWsa C HUM BO3MOXHOCTU MPUMEHEHMA 060pyA0BaHMA B MOAOGHbLIX YC0BUSX.

8 rlpOeKTI/IpOBaHI/Ie N yCTaHOBKa CTauMOHapPHbIX ra30aHaJIMTUYECKNX CUCTEM

8.1 O6uWme NoNoXeHUs

CTaumoHapHas rasoaHanMTuyeckas cucTema [OJ/DKHA BblAaBaTb paHHee npejynpexieHne Kak o npu-
CYTCTBUW, TaK U 0 XapakTepHbIX MecTax CKOMNJ/IeHUA roptoyero rasa, 415 Toro 4tobbl MHULMMPOBATbL aBTOMAaTu-
YecKkn UNN B PYYHOM pEeXMMe BbINOSIHEHME OLHOI0 WU HECKOJbKUX feiCTBWiA:

a) 6e3onacHylo aBakyauuio nepcoHana u3 noMeLeHuii;

b) Mepbl NO TYLWEHWIO NoXapa v Apyrrne npoTuBoaBapuiiHbie MeponpuaTus,;

C) ycTpaHeHue OnacHoCTK;

d) ocTaHOBKY TEXHO/IOTMYECKOro mpouecca uav npeanpusaTus;

€) nosblleHne 3P PEKTUBHOCTN BEHTUNALUN.

MocneacTteusa gna 6e30nacHOCTU nNepcoHana U 3KOHOMWYeckue Noc/AeAcTBMA OT BO3MOXHOrO yuiepba,
BbI3BAHHOTO HEOGHAPYXXEHHOI YyTeUKOW, AO/KHbI BblTb r1aBHON npobnemoli, Tpebylowei peweHns. 3To Mo-
XeT MpuMBECTM K NepecmoTpy TpeboBaHWn K COCTaBy CUCTEMbI, BONpocaM pe3epBUPOBAaHMUSA, YCTONYMBOCTHU
CUCTEMbI 3N1E€KTPONUTaHUA, HafexXHolW paboTe cucTeMbl NpU OTKase OTAE/bHbIX 3/IEMEHTOB U T. 4.

CnepoBaTesibHO, Ype3BblyaiHO BaXHO, 4TO6bl rasoaHanuTuyeckoe 060pyaoBaHWe ycTaHaBMBanu U
MCMNONb30BaIN Takum o06pa3om, YTOObl TOMbKO KBaNUMUUMPOBAHHBIA MNEepPCcoHan UMen AOCTYNn K MYHKLUAM
ynpasieHua 3TuM o60pyaoBaHneM.

BaXKHbIM BOMNPOCOM SiBNSieTCA BbIGOP KOAMYECTBa M MECT pacnosiokeHus AaTynkoB v Touek otbopa npo-
6bl UM TpaccoBoro ob6opyfoBaHMA. Ha npakTtuke npu Takom BbiGope HEeo6XO0AMMO Yy4YMTbiBaTb MHOXECTBO
hakTopoB, BkAYaa TpeboBaHUA HOPM WM NpaBun B 061acTU NPOMbILIIEHHON 6€30NacHOCTH, YCIOBUS OKpY-
Xatwowen cpegbl M TpeboBaHUA TexHWKM 6e30macHOCTW, W, criefoBaTesibHO, HEe06X04MMO MPOBECTU MHOXe-
CTBO pa3Ho06pa3sHbIX 3KCNEPTU3.

8.2 OCcHOBHble pekoMeHpauuy no yctaHoBKe cTayMoHapHbIX CUCTEM

8.2.1 O6LIre NoIoXeHUs

Ecnu razoaHanusatopbl U BcnoMoratesibHoe o60pyfoBaHMe ycTaHaB/AMBalOT BO B3PbIBOONACHOW 30He
(T. €. B 30HEe, KOTOPOiI1 NpUcBOEHa COOTBETCTBYOLW A KaTeropusi CornacHo ycTaHOB/IEHHON knaccudmkauum),
TO WX YPOBEHb W BW/A B3PbiBO3aLMUTbl A0/KHbI COOTBETCTBOBATb KATEropuu 30Hbl M OHWM AO/DKHbI ObiTb MPO-
MapKMpOBaHbl COOTBETCTBYIOLLMM 06pa3oM.

O6bIYHO MPUMEHSIETCA YeTblpe OCHOBHbIX TUMA CTaLMOHAPHbLIX CUCTEM:

a) cucTeMbl, COCTOSIWME U3 ra3oaHaAn3aTopoB A/ M3MEepPEeHUn B O4HOIN Touke. Takme razoaHanm3aTopsbl
ABNAKTCA aBTOHOMHbIM 060pyA0BaHMEM, TPEBYIOT TO/IbKO NOABOAA 3/1EKTPONUTAHUA OT BHELWWHETO UCTOUYHUKA
N CHaGXeHbl aHANOroBbIMUN BbIXOAHBIMU CUTHAIAMUN U (MIN) «CYXUMU» KOHTaKTamu pene Ansi NoAcoeAnHEHNS
K curHanunsaumm n 610Ky ynpaB/ieHUsi C MOMOLLLbI0 3/IEKTPUYECKOro Kabens;

b) CUCTEMbI, COCTOSILLNE U3 BbIHOCHBIX AATUMKOB C LLEHTPasM30BaHHbIM G/0KOM YNpaB/ieHUs U CUTHa-
nnsauum;

C) cucteMbl nNpob6ooT6Opa C LeHTpan3oBaHHbIM 6G/I0KOM AaTYMKOB, B KOTOPbIX rasoBas npob6a no nu-
HUsAM npo6ooT6opa NocTynaeT B LEHTPAsIM30BaHHbIi 610K AaTYMKOB, CBA3aHHbLIA C 6/10KOM CUTHanM3auum u
ynpasneHus;

d) cuctembl, Ncnonb3yloL e TpaccoBble razoaHann3aTopsl.

CTaumoHapHble CUCTEMbl AO/KHbI, Kak NpaBu/o, ycTaHaBMBaTbCA Tak, YTo6bl OCYLLECTBNATbL Henpe-
PbIBHbIA MOHUTOPUWHI KaXA0i yacTu nNpeanpuaTus UAn Apyrux NomeLlLeHnin, rae MoryT criyyaHo CKONMUTbCS
roptoumne rasbl. OHM A0/KHbI BblJaBaTb paHHee npegynpexaeHne 06 yTeuke uam cKonseHun rasa B npegenax
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CBOEWA 30Hbl KOHTPO/SA, KOTOpPast Ha NpPakTUKe OrpaHMYMBaETCS KOSIMYECTBOM U PACMNOJIOKEHNEM AATYMKOB WU
TpaekTopueli ONTUYECKOro NyTu TPacCOBbIX ra3oaHann3aTopos.

8.2.2 MazoaHanM3aTopbl A1 USMEPEHUI B OAHOW TOYKE U BbIHOCHbIE AaTUYMKU

MazoaHanusaTopbl A/18 U3MEPEHUA B OAHON TOYKE U BbIHOCHbIE AATYMKM AO/DKHbI OblTb MOAK/OYEHbI
K CBOMM 6/10KkaM ynpaB/ieHUss ¥ CUrHanm3saumm B COOTBETCTBUM C HALMOHaIbHbIMU TPEe60BaHMAMMN K yCTaHOBKE
anekTpoobopypoBaHusa. atumkm n nwobbie gpyrme 4yactu CUCTEMbl, KOTOpble pa3MelleHbl B ONacHO 30He,
[O/DKHbI 6bITb B3pblBO3alLULLEHHbIMU. By 1 ypoBeHb B3pbiBO3aLLMTbl 3TOr0 060pyA0BaHUA (B COOTBETCTBUM
c cepueli ctaHgaptos IEC 60097) fo/mKHbI COOTBETCTBOBATb KaTeropuym 30Hbl, B KOTOPOI npegnosiaraeTcs
pasmelats obopygosaHune. 3gecb cnegyet OTMETUTb, YTO 3TO NPOLLE BbINOJIHUTbL AJ1 BbIHOCHbIX SATYMKOB.
B 3TomM cnyyae 610k ynpaB/ieHUs, pacnosiokeHHble B 6€30NacHOi 30He, A0/DKHbI COOTBETCTBOBaTb TpeboBa-
HuAM cepun cTtaHgapToB IEC 60079 gna obecneyeHnss COBMECTUMOCTU C BbIHOCHbIMW gaTyMkamu B OTHOLWe-
HUW 3N1EKTPUYECKOro NUTAHUS U BbIXOA0B.

MpumeyaHune — Tlpn OYEHb BbLICOKMX WM OYEHb HU3KUX TemnepaTypax OKpyXatoLlei cpegbl BO3MOXHA CU-
Tyaups, korga AaTyvk MOXeT NoABeprHyTbCs BO3LEWCTBUMIO TEMMepaTypbl, BbIXOASLLEA 3a Avana3oH ero YC/0BWIA 3KC-
nayaTaumm, YCTaHOB/IEHHbI N3roTOBMUTENIEM 060PY0BaHKS. B 3TUX 06CTOATEIbCTBAX 060PYAOBAHME HE CUATAETCS COOT-
BETCTBYIOLLMM CBOEMY BUAY 1 (MIn) YPOBHIO B3PbIBO3ALLWTbI, NOATBEPXAEHHOMY CEPTU(UKATOM O B3PbIBO3ALLMLLEHHOCTH
(cepus ctaHpgapTtoB IEC 60079).

8.2.3 Cuctembl Npob60o0TOOpPA C LEeHTPasIM30BaHHbIM 6/10KOM AaTUMKOB

Takue cucTeMbl UCNOML3YIOT, KOoraa napaMmeTpbl TEXHOMIOTMYECKOTO Npouecca M3MEHSIIOTCA CPaBHUTENb-
HO MeAasiIieHHO N MOXHO AONYCTUTb oonbluee BpemMsa Cpa6aTbIBaHVIF| CUCTEeMbl, Hanpumep MOHUTOPUHI Ha4dYana
npouecca yTeuku.

OCHOBHble NpeumylLecTBa Takux CUCTEM:

- OHM NO3BONAKT pa3MecTUTb BCE 3/1eKTPUYECKMe 4acTu 060py[0BaHMA BHE B3PbIBOONACHOW 30HbI,
pasmelian BHYTPU 30HblI TO/IbKO JIMHWM JOCTaBKM NPOGbI, PUALTPLI U T. M., U TPEOBYIOT TONbKO NPUMEHEHUS
orHenperpaguTens npu BbiXxofe BO B3PbIBOGE30MACHYO 30HY;

- OHU MOTYT NPUMEHSTLCA B C/lyyae, KOrAa TOYKU, B KOTOPbIX HEOGXOAMMO MPOM3BECTU 3aMep, OTHOCHU-
Te/IbHO HefOCTYMHbl WM HaxodAaTcs Nog BAUSIHUEM 3KCTPeMasibHbIX YCNOBUIA OKpyXatowein cpepbl;

- NpU PYHKLUOHMPOBAHUN LLEHTPasIbHOro 6/10Ka AATYMKOB MOTYT UCNOMb30BATLCA KpaliHe YyBCTBUTE b-
Hble WU C/IOXHbIe MeToAbl 06HAPYXEHUs, B TOM Yuc/e Tpebyolime NnpuMeHeHNs BHeWHux rasos (MAA), 4TN
(cm. 5.7 n 5.8);

- MpuW 3KcnayaTauuy LeHTpasbHOro 6,10Kka 4aT4MkoB MOXHO NPUMEHSATb (PYHKLMIO aBTOMaTUYeCcKol rpa-
OYVNPOBKM, a Takke aBTOMaTU3MPOBaHHOE TEXHUYECKOe 06CyXMBaHUE;

- OAMH 6N0K AATYMKOB MOXET MCNOMb30BaTbCs A4Ns1 Noc/efoBaTenbHOro otéopa npob6 oT 6O/IbLIOF0 KO-
NiMyecTBa TOYEK U3MEpPEHUIA U COCTOSATb M3 AaTynKoB, o6nagaoWnx YyBCTBUTE/TIbHOCTLIO K Pa3fIMYHbIM rasam.

B nocnegHem cnyyae MHTepBasl BPEMEHUW MeXAy W3MEPEHUAMU K3 ABYX S0ObIX TOUYEK JO/DKEH ObiTb
TakuM, 4YTOObl B TEYEHWEe 3ITOr0 MHTepBasia He MPOU3OLLI0 HAKOMMEHUA TOPHYMX Ta30B A0 MOTEHUMUaNbHO
onacHbIX KOHUeHTpauuii. JnnHa npo600T6OPHOIN NMHUKM K pacxod Npo6bl TakKe AO/KHbI 6biTb TAKUMU, YTOOBI
3a Bpems A0CTaBkM Npob6bl OT TOYKM OTBOpa K AaTyMKy He MPOU30LLI0 HAKOMJIEHUSA TOpPKYMX rasoB A0 No-
TeHUManbHO ONacHbIX KOHUEeHTpaLuuid. Mo 3Toil NpuunHe TpyGKU ANs oT60pa NPobbl AOMKHbI BblITb KaK MOXHO
60n1€ee KOpPOTKUMMU.

[na npo600TOGOPHbLIX NNHUIA A/IMHOW HECKO/IbKO AEeCcATKOB MeTpOB MOXeT noTtpeboBatbca 6osee yco-
BepLlUeHCTBOBaHHasA cuctema. B Takoi cucteme oT60p npoGbl OT nocnenyrollein nnm gByx nocnegyrouimx au-
HWli, NpefgHa3Ha4YeHHbIX AN NofAa4Yn Ha AaTymk Npobbl MO OKOHYAHWMM aHanM3a Ha Tekyllei nuHuKM, ocyliecT-
BNSieTCA BTOpPbIM NobyauTenem pacxoga, 06bIYHO obecneymBaloWwyMm 6ONbLIYID MPOU3BOAUTENBHOCTL. NS
nepeoro TpebyeTca 60nee npocToe o60pyAoBaHNeE, HO HAcoc 6oMblIero pasmepa.

8.2.4 Cuctembl, ncnonb3yloume TpaccoBble rasoaHasinzatopsbl

Mopo6Hble CUCTEMbI 06LIYHO MCMNOMNb3YIOT MHIPAKPACHbI/i MeToh, NP KOTOPOM MCTOYHUK U NPUEMHUK
N3/yYeHns YCTAaHOBJ/IEHbl Ha MPOTMBOMOJIOXHbLIX KOHLUAX «/IMHUU BU3NPOBAHUSA» — ONTUYECKOro MyTu, nepe-
cekawL,ero 30Hy. MOXHO Ha OAHOM KOHLE 30Hbl YCTAHOBWUTbL CBETOBO3BpaliaTe/lb, Npy 3TOM M3ay4dyatenb U
NPUEMHUK ByAyT pPacnosioXeHbl PAAOM APYr C APYFOM Ha APYrOM KOHLLE 30Hbl, BO3MOXHbI W APYrue KOH(Ury-
pauuu.

Mpu ycTaHOBKE HEOGXOAMMO, YTOGbI HUKAKME MPENATCTBMS He nepecekann ONTUYECKMIi NyTb rasoaHa-
nn3atopoB. Heo6XxoaMMbIM YC/TOBUEM Takxke sIBASETCS OTCYTCTBME BUOBPaLMM B TOYKAX pasmMelleHus 6/10KoB
TpaccoBbIX razoaHannM3aTtopoB. [/1a 3TOro NPUMEHSIOTCA YyCTONYMBbLIE NAATOPMbl U MOHTaXHas apmaTtypa.
Bpemsi cpabaTbiBaHUA TpacCOBbIX ra3oaHasiM3aTopoB HEBENIUKO W B ONpejesieHHO CTeneHn He 3aBUCUT OT
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HanpaBneHus BO3AYLWHbIX NOTOKOB. TakuM 06pasom, TpU Unu Gofiee Takux rasoaHanusatopa, pPacnosioXeH-
Hble MO NepuMeTPy KOHTPOJSIMPYEMOW 30HbI, JOJ/IKHbI PErMcTPUPOBaTh YTEUKY B Il060W TOUKe BHYTPU nepume-
Tpa, ecnn NpouUcxXoanT HEKOTOopoe ABWXKeHUe Bo3ayxa. Boku raszoaHann3aTopoB AO/MKHbI pacnosaratbcs Ta-
KUM 06pa3om, YTo6bl He co3aaBaTb NOMEXU APYT APYry, 0CO6eHHO npu paboTe B YCNOBUSAX TyMaHa Unu 4oXAs.

8.3 PacnonoxeHune TOUEK KOHTPO/IA

8.3.1 O6uwme NoNoXeHus

MpuHUMNManbHbIM TEXHUYECKUM TpeboBaHMEM SIBNSEeTCA yC/NOoBMe, YTOObl AaTyuMKu, TpaccoBble raso-
aHanusatopbl M TOYKM OT6Opa NpPobbl pasmelianncb Takmm o6pa3om, 4TOObI CKOMeHMe rasa OGHapyXuBa-
Nocb A0 TOT0O MOMEHTa, Korga 3To ckonseHwe 6yaeT NpPeAcTaB/isiTb ONacHOCTb. HenpaBunbHas ycTaHOBKa
rasoaHann3aTtopoB M To4Yek oT6opa Npobbl MOXET MOJIHOCTbH 06ecUeHUTb 3P PEKTUBHOCTL M LLENTOCTHOCTb
CUCTEMbI KOHTPOSIS.

JaTunkn 1 Touknm ot6opa nNpPob6bl HEOBXOAMMO pasmellaTb B MecTax, BblGpaHHbIX Mocne KOHCy/bTauun
CO cneyunanucrtamm, 3HawLWMMM OCOOEHHOCTU pacnpocTpaHeHWs rasoB, TEXHOMOTMYECKWiA nmpouecc Npowus-
BOACTBa U yCTaHOBMEHHOe 060pyAoOBaHuWe, B COTPYLHMYECTBE CO CheunanucTtaMy No NpoMbILIEHHOW 6e3-
onacHocTw.

Mpu NPUHATAN pelleHnss O pa3MelleHWM LaTYMKOB U TOYek 0TO6opa Npob6bl HEOGXOAUMO NPUHMMATb
BO BHMMaHue cnejytwouiee:

a) MecTa pacnosioXeHua npegnosaraemMmblX MCTOYHWMKOB YTEUKM W YC/IOBUIA pacnpocTpaHeHus (cMm. pas-
aen 7);

b) rae MOryT Haxo04UTbLCA UCTOYHMKN YTEUYKM — BHYTPU WM CHAPYXU COOPYXEHWUR, 3aaHuii v ap.;

C) 4TO MOXET NMPOU30NTU B TaKMX MecTax NpPoxoAa, Kak ABepu, OKHa, TPaHLIEeN, KOT/IOBaHbI 1 ap.;

d) MecTHble KAMMaTuyeckme ycnoBus;

€) 340p0Bbe M 6e30MacHOCTb TEXHMYECKOTO NepcoHana;

f) BOBMOXHOCTb A0CTyna ANA TEXHUYECKOTO 06CNYXMBAHUS, BKIOYAsA rpafyvupoBKy, MOBEPKY U 3aluTy
CUCTEMbI OT BO3MOXHOI0O NOBPEXAEHNS NPU HOPMAJIbHOM pexume paboTbl TEXHONOTMYECKOro 060pyaoBaHus.

PelweHunsa, NpuHATbIE NO BOMNPOCY O pa3MelleHnn AaTYMKOB M Touek oTbopa npobbl, cnepyeT AOKYMEH-
TMpoBatb (cm. 8.12).

MpumeuvaHue — [ns onpefeneHnss MecT pasmeLleHnsl 1 KOJIMYECTBA JATUMKOB MOXET noTpe6oBaThCs aHa-
N3 PacnpoCcTpaHeHus rasa.

8.3.2 O6uwme pekomeHaauMm No BbIGOPY MECT PacnosIOXeHUs1 TOUEK KOHTPOS

Ecnvn Heo6xoauMO 06HapYXWUTb YyTEeUKY rasa TO/IbKO HA KOHKPETHOM yyacTke, TO AaTuyuMkv UM TOYKM OT-
60pa Npobbl MOXHO pasMelyartb Mo NepuMeTpy 3TOro yyacTka. B aTom xe cnyyae BO3MOXHO MCMNOJSIb30BaHue
TpaccoBbIX razoaHann3artopoB. OfHAKO Takoe pasmelleHne ToYek KOHTPONA MOXeT He obecneunTb CBOEBpe-
MEHHOro npeaynpexgaeHus ob yteuke. Henb3s orpaHMuMBaTbCA TakMM pasMelleHMeM aTUMKOB, eC/n yTeuka
npeAcTaB/isieT 3HaYNTENIbHYI0O ONacHOCTb AN1A NepcoHana uaM CO6CTBEHHOCTU BHYTPW CaMOro nepumMetpa.

JaTtunkn wnm Toukm otbopa npobbl cnegyeT pasmeuiatb B6AM3KM N1060r0 NOTEHLMANbHOIO MUCTOYHUKA
KPYNHOI yTeuku rasa, Ho, 4TobObl M36exaTb NOXHbIX cpabaTbiBaHWn CurHanusauun, TOUYKM KOHTPONSA Henb3s
pa3mMeliaTtb B HenocpencTBEHHON 6/M30CTN K TEXHOIOTMYECKOMY 060pyA0BaHuIo, B KOTOPOM MOTYT npouc-
XO4UTb He3HauYUTeslbHble YTeYKM B HOPMasbHOM pexume paboTbl. Kak npaBuio, Ha OTKPbITOM MeCTe He3Ha-
YnTenbHble YyTEUYKN paccemBaroTcs, He 06pa3ys B3pbIBOONACHON CMeCH.

[aTtunkn nnm Toukn otbopa nNpobbl Takke cnefyeTt pa3MeliaTb BO BCEX BO3MOXHbIX MecTax, B KOTOPbIX
MOryT cKanauBaTbCs rasbl B OMACHbIX KOHLEHTpauuax. OTM mecTa Heobsi3aTeNbHO A0/DKHbI pacnofaraTbcs
B6/M3N NOTEHLMANbHbIX UCTOYHUKOB YTEYKU, HO MOTyT, Hanpumep, ObiTb y4acTkamu C OrpaHnYeHHbIM ABUXe-
Huem Bo3ayxa. ['asbl 6onee TAXenble, YeM BO3AYyX, UMEKT CBONCTBO nepeTekaTb Kak XXWAKOCTb WU CKananBaTb-
cA B nojBanax, konoguax, TpaHwesx, sMmax u KoTnoBaHax, ecnm TakoBble nMetoTcs. MNofobHbIM Xe o6pa3om
rasbl 6onee nerkie, 4eMm BO34yX, MOTYT CKanaMBaTbCA B MOSOCTAX MOA Kpbiei.

a3, pacnpocTpaHalWmMiica U3 MecTa yTeuku Ha OTKPbITOM BO3Ayxe Npu BO3AENCTBMWM BeTpa Wau B 3a-
KpbITOM nomelieHuun, BedeT cebs no-pasHomy. [MoBegeHue rasoB, pacnpoCTpaHAKLWMUXCA U3 MecTa YTEeUKW,
CNOXHOE M 3aBUCUT OT MHOrMX napameTpoB. OAHAKO Ha MpakTuKe HefOoCTaTOYHO OAHOr0 TOMbKO MOHWMAaHMWA
TOro, Kak BAMAIOT 3TM napamMeTpbl, 4TOObl NpeAckasaTb pasmMepbl B3PbIBOONACHOW 30HbI U (M1M) CKOPOCTb Ha-
KOMeHUs B3PbIBOOMACHON cmecu. Takoi NPOrHO3 MOXeT 6biTb Y/yylleH 3a CYeT:

1) NPUMEHeHNA 0O EeNPUHATBLIX IMNUPUYECKUX NpasBu, paspaboTaHHbIX cneynanincTamm Ha 0OCHOBE WX
NpoL/IOro onbITa;
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2) NnpoBeAEeHNs 3KCMNEPUMEHTOB Ha MecTe, A1 TOro 4tobbl CMOAENUPOBAaThL M TOYHO onucaTb NOBeAeHne
rasoB. [1/19 3TOr0 NPUMEHAT UCTOYHUKN AbIMAa ANA ONpeAesieHUs HanpaB/ieHns BO3A4YLIHbIX MOTOKOB, aHEMO-
MeTpbl 4719 onpefeneHns Ux CKOpoCcTu u Apyrue TexHmyeckue cpencrsa;

3) YMcneHHoe MoAenMpoBaHNE pacnpocTpaHeHns rasa.

Kak npasuno, gatuuku cnegyet pasmelyartb: Bbllle YPOBHSA, Ha KOTOPOM HaxXOAATCHA BEHTU/ALWOHHbIE
oTBepcTUs; 6anxKe K NOTONKY ANA OOHapYXeHUs ra3oB 60s1ee Nerknux, 4Yem BO3AYX; HUXE BEHTUAALUOHHBLIX OT-
BEpPCTUiA 1 6nXe K Nony Assi 06HapyXXeHns ra3oB 60siee TAXKENbIX, YEM BO3AYX.

Korga Heo6xoammo o6HapyXnTb BO3MOXHOE NPOHUKHOBEHWE rasa Wau napa B 3jaHue nam nomelieHve
OT BHELUHEro no OTHOLIEHUIO K HUM UCTOYHMKA, AaTunkn crepyeT pasmew,atb B6/IM3M BEHTUNALMOHHbLIX OTBEp-
CcTuiA. K TOMy Xe 3Tu faTuMkym MOTyT NoHafobuTbCca AN onpefeneHns yTeyek, Npouclefwnx BHYTPU 34aHUA
NN B NOMELLEHUN.

Ecnv noTonku nnu nonbl pasgeneHsl 060pygoBaHNEM WAW UHLIMW 3arpaXxAeHusAsMU Ha OTCeku, cnegyet
YCTaHOBUTb AaTuyMKM B KaXAOM TakOM OTCEKe.

8.3.3 YcnoBus okpyxaroLliein cpeabl

8.3.3.1 O6wue nNosoxeHus

CTauuoHapHble razoaHann3aTopbl, CUCTEMbI M OCOBEHHO BbIHOCHbIE AaT4YMKU MOTYT nofBepraTbCcs BO3-
OENCTBUIO OKpyXatlwen cpeibl B TEUEHME OYEHb A/INTENBHOTO BpeMeHn. HeobxogmMmo TwatenbHO BbliGMpaTth
TMN raszoaHanM3aTopoB U MecTa UX pacnosioXeHUs C y4eTOM BO3AEeNCTBUA (DaKTOPOB OKpyXalliel cpepabl,
Npu KOTOPbIX razoaHann3atopbl A0/MKHbI paboTaTb B HOPMa/lbHOM M aBapuiiHOM pexunmax.

8.3.3.2 HebnaronpusiTHble NorogHble yCnoBusi

[aTtunkn n TpaccoBble rasoaHann3aTopbl, pasMeLlleHHble Ha OTKPbITbIX Nowajkax M Ha OTKPbITbIX CO-
OPYXEHUAX, MOTyT NoABeprarbCs CYpOBbIM KIMMaTU4YeCKMM BO34EWCTBUAM, O YeM Bcerga Heo6xoAumo NoMm-
HUTb. Hanpumep, CUNbHbI BETEP MOXET Bbi3BaTb Apelid) HyneBbiX NokasdaHuii. CUNbHbI BETEp MOXET gaxe
BbI3BaTb KPATKOBPEMEHHYIO MOTEPK YYBCTBUTENILHOCTU BO BPEMS NPOBEAEHUS TpajyupoBK/ BCAencTBUe pas-
6aB/IEHNA NOBEPOYHONM ra30BON CMecu, NoJaBaeMOi Ha AaTyuK, OKPYXakLlWMM BO3AYXOM, €C/IM NPUMEHSIOT
o6blyHOE 060OpyAOBaHue A5 TpajfyupoBKW, NocTaBnsemoe msrotosutenem. [na npuMeHeHus paTtymka B yc-
NOBUAX CUMbHbIX BETPOB HEOOXOAMMO NMPOKOHCYNbTUPOBATLCA C U3roTOBUTENEM rasoaHanmsartopa.

C 0co601i1 TWaTeNbHOCTbI HYXXHO NOAXOANTb K pa3MeLLEeHNI0 4aTYMKOB 1M TPaCCOBbIX ra3oaHan3aTopoB
B MecTax, nogBeprawuimxcsa BO34ENCTBUIO OKpyXatlwein cpefbl, 4ToOObl o6ecneynTb UX 3awuTy OT 3TUX BO3-
pelicteuii. BogsHol nap, NPOSIMBHON A0XAb, CHEr, neA, Nbl/lb U T. 4. TaKKe MOryT He6/1aronpusiTHO BAMATbL Ha
paboTy gaTtuMkoB. HekoTopble maTtepuasibl, BO BCEM OCTa/ibHOM MPUroAHble ANS NUHUI oT60pa Npo6bl unn B
KayecTBe 3aWuTbl OT METEOPOSIOTMYECKUX BO3AENCTBMWIA, MOTYT OKa3aTbCsi HECTOWKMMMW K CO/THEYHOMY CBETY
UNu Apyrum napametpam OKpyxXatolwein cpepbl.

TpaccoBble razoaHann3aTopbl Takke MOTyT NOABEPraTbCs BblLLENEPEUYNCIEHHbIM (hakTopam, n3-3a 4ero
BO3HMKaeT BEPOSATHOCTb PacOKyCMPOBKN BCNeLCTBME CKOMMEHWUA Kanenb BOAbl HA ONTUYECKUX OKHaXx raso-
aHanusatopa. OgHako NpuUcyTCcTBME B BO3AYXE MblAN, TyMaHa, cnaboro foXAsA Oka3blBaeT MUHMMAaIbHOE B/N-
SIHME Ha OTKPbIThIA ONTUYECKWIA KaHa/ rasoaHaan3aToOpoB, COOTBETCTBYKLWMUX TpeboBaHuam IEC 60079-29-4.

Ma3oaHann3aTopbl, pasMelleHHble B 34aHNAX AW COOPYXEHUAX, Kak NpaBuio, He NOABEpPXeHbl BO3/ei-
CTBUK HEOBNAronNpUATHbLIX MOTOAHbLIX YCMTOBUIA.

Mpu paboTe B WaxTe cnegyet NpMHUMaTb BO BHUMaHWE BAUSHUE W3MEHEHUI aTMOCHEPHOro AaBneHuns
Ha BblOpOCHI rasa.

8.3.3.3 lMNpepaenbHble 3HaYeHUs TemMnepaTypbl OKpyXakluiein cpeabl

Bce pgatumkn, TOukum oTbopa npobbl M rasoaHanusaTopbl crefyeT ycTaHaB/MBaTb B MecTax, KOTOpble
obecneynBaloT COOTBETCTBME TemMnepaTypbl aKCcniyataunum 3HayeHUsaM, YCTaHOB/IEHHbIM U3rOTOBUTENEM.

Mpwn akcnayatauuy 3a rpaHnuaMmn gnanasoHa 3HavyeHuin paboyein Temnepartypbl, YCTAHOB/IEHHOTO U3ro-
TOBUTENEM, AaTUYMK MOXET Bbl4aBaTb OWNOGOYHbIE MOKa3aHUs, NpPU TakMX YC/IOBUAX TaKXe MOXET CHUXaTbCH
€ro cpok cnyx6bl. KToMy Xe Kak npu npefesibHO BbICOKMX, Tak U Npu npefenibHO HU3KMX 3HAaYeHMsax Temnepa-
Typbl 060pyfoBaHue 60/blie He OyAeT COOTBETCTBOBATb cepTudukaTy Ans NpMMEHEHMsT BO B3PbIBOOMNACHbIX
30Hax.

Hanpumep, anekTposnT BO MHOTUX 3NEKTPOXUMUYECKUX aaTumnkax, paboTalLwmnx npu remnepartype 3Ha-
YnTenbHo Hwke -10 °C, mMOXeT 3aMep3HyTb. [pn UCNoNb30BaHWU NEPEeHOCHOro rasoaHanusartopa AaHHoe
orpaHMyYeHne MOXHO 060liTW, eCNn XpaHUTb ero B TEMN/IOM NOMELLEHUN.

Kak npaBuio, He pekoMeHayeTcA pa3MellaTb AATYMKM HENOCPEACTBEHHO HaA MCTOYHUKaMW Tenna, Ta-
KMMW KakK neynm Unm KoT/bl, 1 He06X04MMO BblGpaTh NoAxXoAsllee MecTo BAANN OT UCTOYHMKA Tenna Ha TakoW
Xe BbIcOTe.
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[a3o0aHanu3aTopbl U BbIHOCHbIE AAaTYMKW, SKCMNAyaTupyeMble B TPONUYECKUX M CyOTPONUYECKUX yCcnoBu-
AX W NpegHasHavyeHHble ANS HAPYXHOW YCTaHOBKM, AO/KHbI ObiTh 3aliMeHbl OT NPAMbIX CO/THEYHbIX Ny4ei,
BO3/eCTBME KOTOPbIX MOXET HarpeTb MX A0 TeMnepaTypbl, Npesbiwawwein 65 °C, gaxe ecnm okpyxatuw,as
Temnepatypa okono 40 °C. O6bIYHO MakcumanbHas TemnepaTypa npu cepTudukauMy Ans B3pbIBOONACHONA
30HbI cocTaBnsgeT 40 °C, a makcumanbHas Temneparypa gaa akcnayartauum s cootsetcTeum ¢ IEC 60079-29-1
unn IEC 60079-29-4 cocTtaBnseTt 55 °C, ecnim MHOe He yka3aHO B cepTudukate o B3pbiBO3aLLMLULEHHOCTM 060-
pyZoBaHus.

Ecnn B TOUKax KOHTPOMA TemnepaTypa npesbillaeT 3HAYEHUs, ykasaHHble B JOKYMeEHTaLnmn Ha rasoaHa-
nn3aTopbl, peKOMeHAYeTCS UCNONb30BaTh CUCTEMbI C MPUHYANTENbHbIM Ccnoco6om oTb6opa npoobbl.

8.3.3.4 Bubpauus

Ecnu npepnonaraetca BO34eWCTBME Ha rasoaHanmsaTtopbl Bubpaumm (0COGEHHO Ha rasoaHasM3aTtopbl,
yCTaHOB/IEHHbIE HA MexaHu3max), cnegyet ybeanTbCcs, YTO rasoaHannlaTtop CNocobeH BblgepxuBatb Bubpa-
UV 1AM MMeeTcs Hagnexauas Bubpousonsyms. TpaccoBble razoaHanmM3aTopbl B NOA06GHbLIX cayvasax AosK-
Hbl UMEeTb BUOGPOYCTOUYMBYH YCTAHOBKY.

B Toukax KOHTPOAA, rae BO3MOXHO BO3HUKHOBEHMWE OCOBEHHO CU/IbHON BMOpauuyu nUnmn TPACKU, peKoOMeH-
AYyeTcs MCnonb3oBaTb CUCTEMbI C MPUHYAUTENbHLIM CNOco60M 0T60pa Npoo6bl.

8.3.3.5 Ncnonb3oBaHue faTt4ynMKoB B KOPPO3NOHHO-aKTUBHbIX cpefax

Heo6xoaMmMo 3aWuTUTb AaTynku OT NOBPEXAeHus BCeACTBME BO3LENCTBUA KOPPO3MOHHO-aKTUBHbIX
cpep (Hanpymep NapoB aMMMaka, KMCMOTHbIX TyMaHoB, H2S n T. n.). Cneayet NpuHATbL 0co6Gble Mepbl Npefo-
CTOPOXHOCTU, YTOGbI 3aWUTUTL NpoBOAa (M COCTaBHble YacTu U3 Mean UAuM naTyHu), ecim BO3MOXHO NMPUCYT-
CTBME aMMuaka, MOCKOJIbKY OH MOXET Bbi3BaTb CU/IbHYK KOPPO3WNIO U 3/1EKTPUYECKNE HEUCNPABHOCTU.

Takxe BO3MOXHO MPUMEHEHWE CUCTEM C NPUHYAUTENbHLIM Cnoco6oM oT6opa nNpobbl c hunbTpaymei
KOPPO3MOHHO-aKTUBHbIX KOMMNOHEHTOB B TOYKaX KOHTPONS.

8.3.3.6 DnekTpoxumunyeckas Kopposus

Heob6xoaMmo npegnpuHATbL Mepbl 415 3alUThbl 4ATYMKOB OT 3/IEKTPOXMMMNYECKOA KOPPO3nn, BbI3BAHHOM
KOHTaKTOM Koprnyca faTtyuka ¢ ApyrMmu matepuanamu.

8.3.3.7 MexaHun4yeckasa 3awuta

BbIHOCHbIE JaT4yuKu, YCTAHOBJ/IEHHbIE B MecTax, F4e CyL,ecTBYyeT ONacHOCTb MeXaHU4Yecknx noepexpge-
HWUIA (B X04e 06blYHbIX paboT Ha NpPeaAnpuATMM UAKN B pesysibTaTe MCNOo/b30BaHUA NOABUXHOIO 060pyaoBaHus,
HanpuMmep BW/IOYHOrO MOrpy3ynka), HE0O6X0AMMO 3alWUTUTbL TakuM 06pa3omM, 4YTO6bI He NpensATcTBOBaTb CBO-
604HOMY OBUXEHMWIO BO3Ayxa BOKPYr HUX. B cnydyae Heob6xoguMmocTu cnefyeTt nosiydnTb pekoMeHgauuu oT
N3roToBUTENSA.

8.3.3.8 YCTOIUMBOCTb K 3/IEKTPOMArHUTHLIM BO34E€lCTBUAM

Hapnexauwime mepbl NpefoCTOPOXHOCTM (Hanpumep MCnosib30BaHWe 3KpaHUMPOBaHHOro kabens) crnepy-
eT NPMMEHATb BO BpeMs MPOKIaAKu CUCTEMbl Kabenei, B TOM yncne kabenen ynpaBneHus BeHTUNAUNEN, UYTO-
Obl rapaHTMpoOBaTh, YTO BCA CMCTeMa Hag/exaulum ob6pa3om 3aluieHa oT 3/1IeKTPOMarHUTHbIX BO34ECTBUIA.

MpuMmeyaHue — HeobXoAMMO TaKKe MPUHSTb BO BHMMaHME COOTBETCTBYHOLME HALMOHa/IbHbIE HOPMbI OT-
HOCMUTE/BHO 3/1EKTPOMArHUTHOM COBMECTUMOCTMU.

8.3.3.9 MNMonueka M3 wWwnaHra

MpakTuka «nosIMBKM U3 WiaHra» (MCNosib30BaHue LWaHra nog Hanopom BbICOKOTO AaBJ/IEHMS) Ha npea-
NPUATUN MOXET MPUBECTU K 3HAYUTE/TbHBIM NOBPEXAEHUAM BbIHOCHbIX AaTYMKOB W 3arpsa3HeHunto npobooTtbop-
HbIX MHWIA. CnepoBaTesibHO, NPUMEHEHWE 3TOr0 MeTofa OYUCTKW criefyeT no BO3MOXHOCTM m3beratb. Ecnu
Takoli BO3MOXHOCTU HET, TO HEOO6X0AUMO 3aLUTUTL [ATYMKMA OT BO3AENCTBUS BOAAHbIX CTPY Takum obpasom,
4yToObl HE co3paTb MPEenATCTBUS MOTOKaM BO3Ayxa, O6Tekawwum AaTynmk. DTO MOXET OKa3aTbCs C/I0XHOW
npo6nemo.

8.3.3.10 B3BelleHHble YacTuubl 1 gpyrve 3arpsasHalolLMe BelecTsa

[JaTtunkn He JO/MKHbI MogBepraTtbCA BO3A4ENCTBUIO NEPEHOCUMMbIX BO3AYXOM 3arpsA3HALWUX BewecTs,
KOTOpble MOTyT He6/1aronpusATHO NOBAUATL Ha UX paboTy.

Hanpumep, BeliecTBa, cogepxalime CUMKOHbI WU ApyrMe N3BECTHbIE KaTa/inTuyeckne sabl, He crepgy-
€T MCnoab30oBaTb TaM, r4e yCTaHOBNEHbl TepMOKaTa/IMTUYECKME UAN NOMYNPOBOAHUKOBbLIE AATUNKN.

YacTtuybl Nbinuv, BAaxXHblE, MAacNsaHUCTbIe aspo3o/an, TyMaH WM Kanam KoHAeHcata MOryT npensaTcTBO-
BaTb MPOXOXAEHUI NPO6bLI Yepe3 razonpoHuLaemMbie MeMo6paHbl 4aT4YMKOB, NPO600TOOPHbIE NUHUKN U PUSb-
Tpbl, Bbl3blBasi MOTEPK YYBCTBUTENBHOCTU UM cO0M B paboTe. Cepbe3Hble OCN0XHEHUs co3haeT NpucyTCcTBme
TBEPAbIX YacTuUL BO BNaxHOW npobe, o6pasyrowmnx KawnuenogobHy rps3eBy0 CMecb. TakuMe 3arpsA3HeHus
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TpebyloT perynsapHoin 0UMCTKU UM UHOTO TEXHUUYECKOro o6CnyxusaHus. MoxeT NnoHago6buTbcs cneynanbHas
gunbTpayms.

MMeeTcsi MHOXECTBO MPMMEpPOB TOro, Kak HEGPEXHOEe pacnblIeHNne WAW YMbILW/IEHHOE HaHeceHue kpa-
CKW MOC/YXMW0 NPUUYNHOIN HEMCMPABHOCTUN faTyMKoB. [4NA npefoTBpalLeHns nofgo6HbIX C/lyYyaeB TEXHUUYECKMNIA
nepcoHas A0/IXKeH NPOMTU COOTBETCTBYHLLee 0bGyyeHune.

HeobxoanMmo npefoTBpalate KOHAEHCAUMIO BnarM Ha ra3onpoHuuaemoli membpaHe gaTtyuka u B nNpo-
600TOGOPHbIX IMHUAX. B yc/ioBUAX NOBbIWEHHOW BAaXHOCTM NPo6Gbl MOXET noTpeboBaTbCA NOAOrPEB OTAE/b-
HbIX Y3/10B, NpUMeHeHne huNbTPOB NOrI0TUTENEl NN KoanecCcLeHTHbIX (DUAbTPOB-BAArooTAeMTeNnen N T. 4.

Ocobyo npobnemy npeacTaBnseT cny4vai, korga onpegensemblii KOMNOHEHT MOXET KOHAEeHCMpoBaThbCs
(nnn nonagaTb MHbLIM CNOCO6GOM) Ha MOBEPXHOCTU ra3onpoHuLaemoli MeM6paHbl aTYNKOB, B NPO6GOOTHOPHYHO
NINHWIO, Ha UNbTpax WM ONTUYECKUX OKHaxX MpuemMonepesaTymkoB U NMPUEMHMKOB TPaCCOBbIX raszoaHanusa-
TOPOB. OTOT BWA 3arpsA3HeHnss 6ygeT NpMBOAUTL K HETOYHBIM WM OWMGOYHLIM MOKa3aHWsM rasoaHanusatopa
[0 Tex nop, noka nocnegHue crnegbl 3arpsisHeHna He 6yayT yaaneHbl. ITO MOXET oKasaTbCA 4Ype3BblyaliHo
onacHbiM. Ecnn BO3MOXeH Nogo6HbI TUN 3arpsa3HeHus, To e4MHCTBEHHbIM CNOCOGOM NpeaoTBpaTuTh ero byaer
noAorpeB COCTaBHbIX YacTel ra3oaHannTMyeckoro o6opyaoBaHusl, KOTopble HaxXoAAaTCst B KOHTaKTe C Npo6oii.

8.4 locTyn Ansi rpalyMpoBKN 1 TEXHUUYECKOro 06CyXUBaHUS

N3mepuTenbHoe o6opyfoBaHne AO/HKHO ObiTb JIETKOAOCTYNHLIM A/151 NPOBEAEHUSI NepUoANYECcKOi rpa-
AYVNPOBKMN, TEXHUYECKOTO 0GCNYXMBAHWS M NPOBEPKN BbINOMHEHUA TpeboBaHUn 31ekTpobe3onacHocTu. Lonx-
Ha ObiTb 06ecneyeHa BO3MOXHOCTb MOAKAYEHUS K AaTynkam NPUCnoco6/1eHNA U KOHTPObHO-U3MEPUTE b-
HOro 060pyA0BaHUA AN NPOBEAEHMUA YKa3aHHbIX paboT Ha MecTe YCTaHOBKM AaTtyuka.

Ecnu goctyn K gatymky 3aTpyAHEH, Hanpumep Korga gatymk pacrnonoXeH BbICOKO Hag Nosom unu pac-
MOJIOXEH Haj MexaHu3maMu, MOXHO BOCMO/1b30BaTbCsA cUCTEMOl 6/10KOB AN €ro ONycKaHus UAn NPUMEHUTb
NMOBOPOTHY wWTaHry. O4eBUAHO, YTO B 3TOM C/iyyae TPYO6KM Npo6OOTOOPHON ANHUM AO/DKHbI ObiTb TMOKMMU
NN CoeaMHATLCS Ha LWapHMpax. Takke xenaTenbHo Npu rpagynpoBKe COXpaHATb TO NPOCTPAHCTBEHHOE NO-
NloXeHne gaTyvka, B KOTOPOM OH Haxo4u/iC Ha MecTe YCTaHOBKM.

Ecnn HeBO3MOXHO 06ecneynTb HEMOCPEACTBEHHbIN AOCTYN K AaTYMKy, TO Kak MUHMMYM HE0o6XoAuMO
npeaycMoTpeTb Kaknennmbo npucnocobneHna ana ero AUCTaHUMOHHONM rpagynpoBKMy.

8.5 [lononHUTeNbHble pekoMeHgaunm gas npob60oo0TOOPHbIX SINHWIA

Mpo600T6OPHbLIE NIMHUKM, KakK MpaBuao, NpoKaaAbiBalT cTaunmoHapHo. [laxe ecnu TpybGku caenaHbl u3
TMBKNX NMOSIMMEPHbLIX MaTepuanos, OHN 06bLIYHO MeHee TnMbkne, Yem NPOBOAA, U UX TPyAHEE MOHTUpoBaThb. Bo
BpPEMS YCTAaHOBKM HEOOGXOAMMO MOMHUTb, YTO B ByayuwieM MOXeT noTpeboBaTbCsa MX 3aMeHa (Hanpumep, ecnu
OHMW CU/IBHO 3acopsATcs uUav noBpepatcs). MecTa coeAUHEHWI AO0MKHbI 6biTb A4OCTYMHbI.

Mpo600T6OPHbIE NNHWUK AOMKHLI ObIThb Kak MOXHO 6051ee KOPOTKMMMW, NMOCKO/NIbKY BPEMS YCTaHOBEHUSA
nokKasaHuii 3aBUCUT OT WX OJINHBbI.

UTo6bl 3alUTUThL AATYMKM OT BO3AEACTBUSA Mbl/IN, HEOMPEAENAEMbIX KOMMOHEHTOB UM KaTasuTUUYECKUX
AL0B, Heo6XxoAuMbI PUALTPbLI. Kak npasunno, B KaXxAoi Touke oTb6bopa npobbl HE06XoAWM OTAENbHbI UILTP
TBEPAbIX YyacTuy, 4Tobbl NPo60OTOHOPHAsS NMHUA NOCTOSAHHO OcCTaBasacb YUCTOW. [ONOSIHUTE bHbIE YCTPOW-
CTBa HEO6GX0AMMbI MpU Hanuuum B Npobe TymaHa. YacTo AONOMIHUTENbHbIE yCTPOlcTBa (hunbTpayum nocras-
NAT € razoaHanMTuyeckmum obopyaoBaHUEM.

PuNbTPbl YBENYNBAKT BPEMSA YCTAHOBNEHUSA NOKa3aHuii.

Cpok cnyx6bl hMnbTpOB 3aBUCUT OT KoSMyecTBa B Npo6Ge Mbliv AN HeonpegensieMblX KOMMNOHEHTOB.
Bofblioe KOMMYEeCTBO 3arpA3HAIOLWLMX BEWECTB B Npo6e MOXET NPUBECTM K COKpaLLEHWNI0 CPOKOB TEXHUYECKO-
ro o6cnyxmBanms (Nogpo6HOCTU CM. B PYKOBOACTBE MO 3KChayaTtauumn).

Heo6xo4MMo KOHTPO/IMPOBAaTh pacxog Npobbl Yepe3 Npo600TOOPHYH SINHUKD.

MaTepuan gns npo600TOOPHbLIX NHWIA cnedyeT Bblbupatb Takmm o6pa3om, 4TOOblI M3bexatb afcopb-
umm, abcopbumm uUaM XMMUYECKON peakuuyn c onpegenisieMblM KOMMOHEHTOM. Takke Heob6xoaumo usberatb
pa3baBneHus nNpob6bl N0 MPUYMHE HETEPMETUYHOCTU B COeAUHEHUAX unu auddysnmn yepes cTeHKM Npobo-
OTOOpHOI TPYyGKM (AN OKPYXalLero Bo3ayxa WM rasa — B HanpaBMeHWW BHYTPb TPYOGKM W ANS TOPHOYEro
rasa — B HanpaB/IEHUN Hapyxy Tpyoku).

KoHaeHcauus Bfarm MOXET NMPUMBECTM K 3aKynopuBaHUK NpPo600TOOPHON /IMHMK. DTO OCOBGEHHO akTy-
anbHO, Korga /IMHUA NPOXOAMT Yyepes yyacTkm 605ee X0no4Hble, YemM BO3/Me TOUYkM oT6opa npobbl (Hanpumep
y4yacTK/ C KOHAULMOHUPOBAHHbLIM BO3YXOM B XapKOM BJIaXHOM knumate). TpebyeTcsi ocob6ast OCTOPOXHOCTb
npu pa6oTe € NPOTSHKEHHbIMU JIMHUSAMMW OTH6Opa NpPobbl U C NMHUAMKU OTGOpa C BbICOKOM CKOPOCTbIO NOTOKa
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nNpo6bl, Tak OHWM MOTyT paboTaTb Mof 3HAYMTENbHLIM OTHOCUMTE/IbHLIM pas3psixeHneM. B nogo6Horo poga o6o-
PyLOBaHUN MOTYT 6bITb TakKXe WUCNOJ/Ib30BaHbl CUCTEMbI 06PATHO NPOAYBKM C 06paTHbIMK knanaHamu. Afb-
TepHaTMBHbIM NOAX04 — NOoAorpeB NPO600TOOPHON INHNUKN, O YEM CKa3aHO HUXE.

Takke Heo6XoAMMO yuuTbiBaTb KOHAEHcauuto B NMPo60OTOGOPHOM NUHUKM NapoB XUAKOCTU, UMELLEN
BbICOKYO TeMMepaTypy BCMbILWKN, NOCKOSIbKY MPU 3TOM CHUXaeTCcs COAepXaHue onpeaenseMoro KOMNoHeHTa
B Npobe u, crefoBaTesibHO, MOKa3aHMA OKa3blBalTCA 3aHwkeHbl. Cnegywowas npoba ¢ HU3KUM cogepxa-
HMEeM napoB, MogarLascs Yepes 3Ty Xe NIMHUI0, NO3BOMINT KOHAEHCATY BHOBb MCMapUTbCS, UTO NpuBedeT K
Bblaye NTOXHbIX, 3aBblWEHHbIX MOKa3aHWii raszoaHannsartopa. Utobbl CBECTU K MUHUMYMY 3TOT 3dpPeKT, MO-
XeT noTpeboBaTbCs Nogorpes Npo6ooTH6OPHON NMHUM. BO B3pbIBOOMACHbLIX 30HAX, €C/IN NIMHUA 06GorpeBaeTcs
anekTpuyeckn, o6opyaoBaHne ana ob6orpesa NHUN LOMKHO OTBeYaTb TPE6OBAHUAM COOTBETCTBYHOLWMX HOPM
N cTaHgapToB. ANbTEPHATMBON MOXET C/IYXXNUTb 060rpeB NPo600TOOPHONM NMHUM NapoOM WX ropsivyeil BOAOIA.

8.6 [lononHnUTeNbHble peKoMeHAaunun nNpu aKcnayartaumm TpaccoBbIX ra3oaHaM3aTtopos

TpaccoBble rasoaHannM3aTopbl UMEKT ONTUYECKME OKHA W OTpaxaTesin, KOHTaKTUPYHLLMe C OKpyXalo-
wen cpepoii. YactnyHasa sawmrta obecneuynBaetTcsi BCTPOEHHbIMW KOPOTKMMU Tpyb6Kamy vanM 3auiMTHbIMMK MO-
KPbITUAMMU.

KoHaeHcaTbl TymaHa M pocbl MOTyT NpeAcTaBnAaTb cob6oii npobaemy, B ciyyae ecny onTUYeckne 4yactu
He OCHalleHbl HarpeBaTefleM, He MO3BOMISANLWMM Temnepatype ONTUYECKMX 4acTeil rasoaHasnmMsatopa ony-
CTUTbCS HWXe TemMnepaTypbl TOUKM POCHI.

TpaccoBble razoaHann3aTopbl He 3aliMLLeHbl OT MPSIMOTO CO/IHEYHOrO CBeTa, OTPaXEHHOro CBeTa COJIH-
ua (B 0CO6E€HHOCTM OT BOAHON NOBEPXHOCTU) N OT €CTECTBEHHOr0 CBETOBOrO M3/ly4eHUS BbICOKOW WHTEHCUB-
HOCTW, MonajarliLero Ha pecuBepbl Nod MasbiM YriomMm K onTudeckoli ocu. Mpu ycTaHOBKE TakMx razoaHanu-
3aTOpPOB HEO6XO0A4MMO MPUHUMATbL BO BHMMaHWE HanpaB/ieEHWE COJIHEYHbIX JlyYell Ha paccBeTe U Ha 3akarte
B pasHoe Bpems roga, TPaekTOpuio ABMXKEHUS TpaHcnopTa B HOYHOE BPEMSI M BEPOSATHOCTb MPUCYTCTBUS
peknamMHOW WAu Kakoi-nnbo Apyroii NoACBETKM Ha 6/iM3nexawmx 34aHnsx.

Mockonbky oBHapyXeHue rasoB C MOMOLLbI TPACCOBbIX ra3oaHasM3aTopoB MOXeT OKa3aTbCA HEBO3-
MOXHbIM MPU OYEHb CU/ILHOM TyMaHe, 06W/IbHbIX Ocajkax Wan B criyvyae, Korga nepumeTp OKPYXeH Henop-
BWXHbIM BO3[YyXOM, PEKOMEHAYETCS coyeTaTb TpacCOBble rasoaHanu3aTopbl C radoaHanmsaTopamu gpyrux
TUNOB, Hanpumep ¢ AN PY3NOHHBIM NN NPUHYAUTENbHBIM Cnoco60oM oT6opa nNpobbl.

8.7 O606LWeHNe pekoMeHAauuii Ans BbIGopa MeCT YCTaHOBKWU TOUYeK 0T6opa UM TPacCoBbIX
rasoaHasM3aTopoB

O6ocHOBaHMe BbibOpa MeCT YCTaHOBKM TOYEK OT6Opa MM TPacCOBbIX ra3oaHan3aTtopoB AO/IKHO ObiTb
OTPaXEHO B TEXHUYECKOW fOoKyMeHTauum (cm. 8.2, 8.12).

MpumedvaHue — [loapo6Hee O kraccuchmkaLuym B3pPbIBOOMACHBIX 30H W pa3GaBfieHns rasa CcM. B
IEC 60079-10-1.

Hwxe npefcTtaBneH nepeyeHb OCHOBHbIX PakTOPOB, COCTAB/IEHHbI HA OCHOBE MpeAblayLnX pasaenos
(HO He B nNopsafke yb6biBaHUA npuopuTeTa), KOTOpble cneayeTt yunTbiBaTb Npu Bbl6Ope MecCT, NoAXoAALUX A/
pasmelleHns gatyuka. NepeyeHb BkAYaeT cnegyowme aktopbl (HO He orpaHMyYMBaeTCs UMU):

a) BHYTPM WM CHApyXu nomeLlieHnin TpebyeTcs yCTaHOBUTbL rasoaHannsatopsbl;

b) HEO6X0AMMO faTb OLEHKY NOTEHUMANbHOMY UCTOYHUKY BblGpOCa — PAacnoIoXeHNE U TUM BO3MOXHbIX
NCTOYHMKOB yTeuek rasa (napa) (Hanpumep NAOTHOCTb rasa (napa), AaBleHWe B MecTe YyTeuyku, KOMYEeCcTBO
rasa (napa), BbiTekalwLlero B e4VHNLY BpeEMeHU, TeMnepaTypa UCTOYHMKA YTeUKH, paccTossHue oTaartumnka o
NUCTOYHUKA);

C) Xumunyeckne n ousnyveckne CBONCTBa rasoB (NapoB), NPUCYTCTBME KOTOPbLIX BEPOATHO;

d) XugkocTu ¢ masnoli neTyyecTbio MOryT NoTpeb6oBaTb YCTAHOBKM AaT4YNKOB B6/IM3N BO3MOXHOIO UCTOY-
HUKa yTeukn (a TakkKe yCTaHOBKM HU3KMUX NMOPOroB cpabaTbiBaHUA curHanusauum);

€) TMN BO3MOXHbIX yTeyek U BEepoATHble KOHUeHTpauuu rasa (napa) (Hanpumep CTpys nog BbICOKUM
JaBneHnem, MejfieHHOe npocaynBaHue, passivB XUAKOCTH);

f) Hanuuune yrny6neHnin (kOT10BaAHOB) M ra3oBoi CTpyW;

0) penbed mMecTHOCTH;

h) nBuxeHne Bo3ayxa:

1) BHYTPM NOMELLEHUI: ecTeCTBEHHAA BEHTUASAUNSA, NCKYCCTBEHHAA BEHTUNALMSA, KOHBEKLUS;
2) cHapyXu NMOMELLeHNA: CKOPOCTb W HanpaB/ieHue BeTpa;
i) TemnepaTypHble 3P EKTHI;
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j) ycnosus okpyxatolieit cpefbl Ha NpeanpuaTum;

k) konnuecTBO M MecTa pa3mMeLLeHns TEXHWYECKOro nepcoHasia B 30HE;

I) pacnosiokeHne NOTeHUMaIbHbIX UCTOYHUKOB BO3rOpaHus;

T) 0COBEHHOCTM NAAHUPOBKM CTPOEHWUIA (Takme Kak CTeHbl, Yrny6neHus unu neperopogku), Kotopble
MOryT CMOCOGCTBOBATbL CKOM/IEHMI0 napa/rasa;

n) npegnucaHHble MecTa YCTaHOBKY;

0) AaTynku crefyeT ycTaHaB/AMBaTb Tak, YTOGblI NpY HOPMasbHOM 3KCnjyaTauuM OHW He nogBepranucb
0NacHOCTM MEexXaHW4yecKoro NnoBpexXAeHNUs UM 3a/MBaHUs BOLOWA;

p) AATYNKN AO/DKHbI ObiTb PACNOIOXEHbI TaK, YTO6bI X MOXHO ObI/1I0 JIETKO 06CAYXMBATb U rpagympoBath.

8.8 MoOHTax Touek oT6opa 1 TpaccoBbIX ra3oaHaIn3aToposB

Onsa obecneyeHnss HadexHoOl pabOTbl CTAUMOHAPHOWN raszoaHasIMTUYEeCKOW CUCTEMbI MECTO YyCTaHOBKM
KaX[oro gatymka, To4ku npo6ooT60pa nam 6710KOB TpacCoOBbIX razoaHannM3aTopoB AO/HKHO COOTBETCTBOBATb
0COBEHHOCTAM €ro NPUMEHEHUs, U3/T0XKEHHbIM BbiLUE.

Mepunognyeckn HeobXoAMMO MPOBOAUTH C MOMOLLbIO KBA/IM(PULUPOBAHHOIO NepcoHasna OCMOTP U Tex-
HUYeckoe 06CnyxXunBaHue, BKIKYaA rpagyupoBKY MO MOBEPOYHbIM Ta3oBbiM cmecsaM. CnepgoBaTesibHO, Mpu
yCTaHOBKe AaTuMKoB HEO6X04MMO NpeaycMOoTpeTb AOCTYN K HAM 418 NpoBeAeHns aTnx pabor.

BaxHO npeaBapuTenbHO 03HAKOMUTLCHA C PYKOBOACTBOM MO 3Kcnayatauuu v cnepoBatb NpUBELEHHbIM
B HEM pekoMeHAauusMm.

B 6onblwmnHCTBE cnyvyaeB paboyee NOMOXEHUE AaTyMKka oroBapvBaeTCs U3rOTOBUTENEM.

B cocTaB cucTembl AO/MKHbI BXOAUTb YCTPOWCTBA A1 OTBOAA XUAKOCTM K (MK) Harpesa, YTO6bl YyMEHb-
WNTb COAEPXaHMe Bnaru n NpefoTBpaTnTb KOHAEHCcCALWo BHYTPU razoaHanu3atopa, B AaTyuke, MecTax cpa-
WuBaHua kabeneii unm B Npo600TOOPHOI Tpy6Ke.

JNlio6ble roptoume rasbl, Npoweglwne yepes cuctemy oTbopa npobbl, AO/MKHLI copackiBaTbCa Ge3onac-
HbIM CNOCO6OM.

Bce pe3bboBble cOeAMHEHUA AO/DKHbI ObiTb CMa3aHbl, HO NpeABapuUTebHO HEOO6XOAMMO YAOCTOBEPUTL-
Cs, YTO CMa3Ka He COAEepPXUT BELWEeCTB, OTPABALWMX YYBCTBUTEIbHbIE 3/1EMEHTbI, — KaTaluTU4YeCckux sL0B
(Hanpumep CUIMKOHOB).

JaTtunkn fomkHbl 6bITb COEAMHEHBI C COOTBETCTBYHLWMMY 6/10KaMU ynpaB/ieHUs COMM1acHO yKa3aHusam
n3rotoButensa (C y4eToM MakcuMmasbHO AONYCTUMOrO COMPOTMBAEHMUSA XWUbl kabensa cBA3W, MUHUMASIbHOTO
CeyeHns Xusbl, Tpe6oBaHUli K N304 U Ap.) C UCNONb30BaHNEM TUNOB MPOBOAOB, kabeneii n Tpy6, noaxo-
ASAULMX N0 napameTpam, COOTBETCTBYIOLWMX TPe60BAHNMAM K MeXaHU4YeCKo NPOYHOCTM U COrnacoBaHHbIX A/
NPUMEHEHNSA B COOTBETCTBUMN C knaccudukauneli 30Hbl.

Ecnu notpebuTenb He B COCTOSAHUMN pelunTb 3TU 3adaun, paboTy MOXeT BbIMOAHUTL U3roTOBMUTE/b 060-
pygoBaHua unu cneunanuct, obnagarowmnii COoTBETCTBYOWEN KBanndukaymnen.

8.9 MopaepxaHue AOCTUTHYTOrO YPOBHSI 6e30MacHoOCTU

8.9.1 O6uMe NOMOXeHUA

Korga rasoaHanutnyeckas cuctema Uy ee yacTb HeucnpasHa WM HaxXo4UTCHA B PEMOHTe, B pesysibTare
4yero NPOM3BOACTBEHHbIE YHACTKM NPeAnPUSATAS HE KOHTPOIMPYOTCS AO/DKHbIM 06pa3om, MoOryT noTpeboBaThb-
CA AONOMIHUTENIbHbIE Mepbl A1 COoXpaHeHus 6e30nacHOCTU Ha npexHem ypoBHe. Heobxoaumo npegycmo-
TpeTb Takyld BO3MOXHOCTb JO MOHTaXa CUCTEMbI.

Takxke BaxHO, 4TO6bl 6e30NacHOCTb COXpaHAanachb Ha MPeXHeM YpOBHe, KOrga rasoaHanuTuyeckas cu-
cTemMa uanM ee 4yacTb CTAHOBUTCA HepaboTOCNoCOBHON BO BpemMs Nepuoanvyeckoin rpagyvpoBKu.

JononHutenbHble Mepbl N0 COXPAHEHUID YPOBHA 6€30MacHOCTM MOTYT BKKOYaTb:

a) cUrHanMs3auuto HencnpaBHOCTK raszoaHannTUYeckoro 060pyA0BaHNS;

b) NCNONb30BaHNE NEPEHOCHOIO M NEPEABXHOIO ra3oaHanmTUu4yeckoro o6opyLoBaHus;

C) yBenuyeHue ap(PeKTMBHOCTN BEHTUNALUN;

d) ycTpaHeHne NCTOYHUKOB BOCMN/IAMEHEHUS;

€) NpepbiBaHNe nogayn roprymx rasoB UanM XULKOCTEN;

f) ocTaHoBKY paboTbl NPeAnpuUATUS UK €ro LEexos;

n0) ayénnpoBaHne Hanbonee BaXHbIX AATUYNKOB.

8.9.2 ly6bnmnpoBaHue B CTayMOHapHbIX CUCTEMax

Kak npaBuno, ctaunmoHapHas cuctema fo/kHa 6biTb CMOHTMpPOBaHa TakuM o6pa3om, 4To6bl OTKa3 OT-
JeNbHbIX 3/1EMEHTOB CUCTEMblI UM UX BPEMEHHOE W3bATME ANA MPOBEAEeHUs TEeXHUYECKOro o6cnyxusaHus
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He noBpeaunn 6e30MacHOCTM NepcoHana UM KOHTPONIMPYEMbIX 06BEKTOB. Ha Bcex yyacTkax, rae Heobxoamm
HenpepbIBHbIA KOHTPO/Ib, pekoMeHAyeTcs Ay6/IMpoBaHNE WU YyTPOEHWE KOSIMYeCTBa BbIHOCHbLIX 4ATYMKOB U
6/10k0B ynpaBneHus. N5 NOBbIWEHUS MaKCUMasbHOrO YpOBHSA 6e30MacHOCTV TpebyeTcs NPUMEHEHME B CU-
CTEMe rasoaHann3aTopoB pas/INYyHbIX NPOU3BOANTENEI U AATUMKOB, MCMOMb3YKLWUX pPasfinYyHble NPUHLUNGI
n3mepeHuin. Tem cambiM JOCTUraeTcs YCTONYMBOCTb CUCTEMbI K BO3AENCTBUIO OOWMX MPMYMH OTKasa. Wc-
Nosib30BaHNe TPacCoBbIX razoaHann3aTopoB COBMECTHO C razoaHann3atopamu A1 KOHTPO/S B O4HOW Touke
MOXET CNYXUTb NPUMEPOM TaKoil cMCTeMbl. MakcuMasibHO criefyeT WCNoMb30BaTh Tak Ha3blBAeMOe 0TKaso-
ycToiiunBoe obopygoBaHue.

8.9.3 3aluTa OT CHWKEHNA HaNpsXXeHUsa B CEeTU NepemMeHHOro Toka

Mepbl 3alWKnTbl OT CHMXEHUS HANPSXXEHWUSI B CETU NEPEMEHHOI0 TOKa A0J/KHbl BKAKOYATh:

a) ANA ceTn NUTaHUs NepeMeHHOro Toka:

VICTOYHMK CETEBOr0 NUTaHUA AO/DKEH ObiTb CNPOEKTUPOBAH Tak, YToObl rapaHTupoBaTb 6ecnepeboiiHyto
pa6oTy razoaHanMTMyeckoro o6opyaoBaHns U cpabatbiBaHne aBapuiiHOW cUrHanusayum.

OTK/NOYEHNE UM HENCNIPABHOCTb IMHUWN 3/1IEKTPOCHABXEHMA AO/MKHbI 6biTb 06HapyXuBaeMbl. besonac-
HOCTb KOHTPO/IMPYEMOW 30HbI AO/IKHA COXPAHATHCS Ha NMPEeXHEM YPOBHE C MOMOLLb0 COOTBETCTBYIOLWMNX MeEp.

Ana nuTaHust OT ceT NMEepeMEeHHOro Toka Ao/sxHa 6biTb BblgeneHa oTAaenbHas asa, Ucnonb3yemas
TO/IbKO AN ra3oaHaIMTMyYeckoro o6opyaoBaHus, co cneumasbHO NPOMapKMPOBaHHbLIM NMPeAoXpaHUTeNemM;

b) 4NA ceTn aBapuinHOro NUTaHUS:

Ecnu gns coxpaHeHUss paboTocnoco6HOCTM rasoaHanuTuyeckoro o6opyaoBaHma TpebyeTcs aBapuitHoe
nuTaHne, TO ero NCTOYHMK AO/HKEH 06ecneynTb aBapuitHoe NuTaHWe 40 Tex Mop, Noka He BO30GHOBUTCS NuTa-
HWe OT ceTu NMepeMeHHOro ToKa WM He oTnajeT HaZOo6HOCTb B KOHTPOJIE NOTEHUMabHO B3pPbIBOOMNACHOCTHU
cpefbl. Jllo6oe BHeLHee YCTPOWCTBO NUTAHWUS A0/KHO COOTBETCTBOBATbH TPEGOBAHMAM, YCTAHOBIEHHbLIM A5
30Hbl €ro npejnosiaraeMoro Ucnoib3oBaHMA (Kak B 4acTu YC/MIOBUIA OKpYXaloleil cpeabl, Tak U B YacTu knac-
cnmrkaunum B3pbIBOOMACHbIX 30H).

B cnyyae oTkasa aBapuiiHOro nutaHuAa Ao/KHA cpaboTaTh aBapuitHaa curHanmsayus.

HacToATenbHO pekomeHayeTcs, YTobbl AN MHAUKALMW OTCYTCTBUSA HANPSHXXEHUA NuTaHusa n (Man) Heuc-
NpaBHOCTU 060PYAOBaAHNS MPUMEHAINCb HOPMAJIbHO 3aMKHYTble KOHTaKTbl (MEXaHWYECKOTo UM 3N1EKTPOHHO-
ro pene), pasmbikarolimecs npyu BO3HUKHOBEHUWN HEUCNPABHOCTU.

8.10 BbI60Op BpeMeHU O/1 MOHTaXxa JaTuMKOoB BO BpeMs MNpou3BOACTBa CTPOUTESIbHbIX paboT

MOHTaX rasoaHasiM3aTopoB MpPU CTPOUTENIbCTBE HOBOIO 06bEKTa, PEKOHCTPYKLUMM UNN PEMOHTE Cylle-
CTBYIOLLErO CriefyeT NPOBOAUTL KaK MOXHO G/IMKEe K OKOHYAHUI0 CTPOUTENbHbLIX PaGoT, HO A0 TOrO, Kak cTaHeT
BO3MOXHO MOsIBfIEHVE B3PbIBOOMNACHbLIX FAa30B 1 NapoB, YTOGbLl NpefoTBPaTUTL NOBPEXAEHNE AAaTUNKOB BCles-
CTBUE MPOBEAEHNSA TakMx paboT, Kak cBapka WM nokpacka.

Ecnv gaTumku yxe CMOHTUPOBAHbl Ha MecTax YCTaHOBKM, HEOGXOAMMO 3alUTUTb UX OT 3arpsi3HEHUs,
BO3MOXHOIO NMpU NPOBEAEHNN CTPOUTE/IbHbIX Pa6oT, C MOMOLLbID TEPMETUYHOTO MaTtepuana, a Takke cneayet
CHaGANTbL UX YEeTKOli MapKMPOBKOI, NpeaynpexapatwLeid, 4To AaTYmKu OTKTUYEHbI.

8.11 BBop B akcnyartauuio

8.11.1 lNepBUYHbI/ UHCMEKUNOHHbIA KOHTPOJ/Ib CMOHTUPOBAHHOIO 060pyA0BaHUSA

3aKoHYEeHHYI0 rasoaHa/IMTUYECKyl0 CUCTeMy, BK/llouyas BCe BCrnomoraTresbHoe o6opypoBaHue, He06Xo-
OUMO NMOABEPrHYTb MEePBUYHOMY MHCMNEKLWOHHOMY KOHTPOI A0 Havana MCcnosib3oBaHus, 4YTobbl yaocToBe-
pUTLCA, YTO NMPOEKTHOE pPEeLlEeHnEe U MOHTaX BbINOJIHEHbI AO/DKHLBIM 06pa3oM U YTO UCMNOJIb3YEMbIE METOAbI,
Martepuasibl U KOMMOHEHTbI COOTBETCTBYIOT TpeboBaHuam IEC 60079-0.

MpumeyaHne — T[paBuna MoHTaxa 060pyA0BaHNA BO B3PbIBOONACHbLIX 30Hax npueeeHsl B IEC 60079-14.

Mpy NEPBMYHOM MHCMEKUMOHHOM KOHTPO/SIe HEOGXOAMMO MPOBEPUTL Cneaylliee:

a) afieKkTpuyeckme coeguHeHns, y6eanTbCs, YTO BCe KPEMIEHUS Kak cneayeT 3aTsaHyThl;

b) oTCyTCTBUE yTeuyeKk B NPO600OTOOPHON NMHUM M YAOCTOBEPUTLCA B COOTBETCTBMM pacxoga npobbl Tpe-
6yemomy;

C) He 3aKynopeHbl UMK He 3arpsA3HUINCL N OTHENPErpaguTeny;

d) cocTosiHMe akKyMynAaTOPHON 6aTapen M HanpsHKeHUe Ha Heil, NPOBECTN HEOO6X0AUMOE 06CyXMBaHue
nnn 3ameHnTb 6aTapeto (B COOTBETCTBUM C PYKOBOACTBOM MO 3KCnayatauun);

€) NCNpaBHOCTb Lenei curHanmsaynm 1 ynpaBseHnss BHELWHUMU YyCTpPoOcTBaMM.
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Ha aToii cTagnn Heo6Xo4MMO MPOBEPUTHL Ha/MUYMe NOJIHOTO KOMMJIeKTa 3KCn/yaTaluMoHHON AOKyMeHTa-
UUM Ha cucTemy B LLe/IoM — pPYKOBOACTBA NO 3KCnsyaTauuu, CXeMm, a Takke NpPOTOKOMOB WUCNbiTaHWii. B aToi
[OKYMeHTauum Ao/MKHa HaxoamTbca nofapobHas mHpopMaums 060 BCcex TOYKax YCTaHOBKM [aTyMKOB U Tpac-
COBbIX razoaHannsaTtopos (cMm. 8.3). PykoBoACcTBO Mo 3kcnayaTauunm CUCTEMbI AO/DKHO COAEpPXaTh NOAPOGHYHO
nHchopmaymo 06 NCNOb30BaHNN MO HA3HAYEHUI0, NPOoBepke paboToCNOCOBHOCTHU, rpagynpPoOBKe CUCTEMBI, ee
pexumax paboTbl; K HEMY AO/KHbI NpuaaraTbCsa BCE 3KCMyaTauUOHHbIE AOKYMEHTbl BXOAALWEro B CUCTEMY
obopynoBaHua (cm. 8.12).

8.11.2 lMNMepBOHavYasibHaA rpagyvpoBka

Mocne MOHTaXa KaXAbll faTtuynk Ha mecTe 3kcniyartauum HeobxoAuMO NOABEPrHYTb rpagyupoBKe Mo
NOBEPOYHOI ra3oBOli CMecu B COOTBETCTBUU C PYKOBOACTBOM MO 3KCNMyaTauuun, €cnu TOMbKO He UCTEK CPOK
[elicTBMS NepBUYHON MOBEPKW, NPOBEAEHHON Ha npegnpuaTUM-usrotosutene. MpagympoBKy A0/KEH NPOBO-
AVNTb KBanuumuMpoBaHHbI nepcoHas, o6sagarownin COOTBETCTBYOLWMMN 3HAHUSAMMN.

FpagyvpoBKa rasoaHanm3aTopoB A1 U3MEPEHUs B OHOWN TOuke 0ObIYHO 3ak/yaeTcs B YCTaHOBKe
HyNeBbIX MOKasaHWn Npu nogaye Hynesoro rasa (MM 6e3 nogayun, ecnv yCTaHOB/IEHO, YTO OKpYXarwmnii BO3-
AyX He coAepXuT onpefensembiX U APpYrnx Melalwuwmnx KOMNOHEHTOB). Mocne KOPPEeKTUPOBKU HYMEeBbIX MO-
KasaHuii KOppekTUpyeTcs YyBCTBMTE/IbHOCTbL rasoaHann3aToOpoB Mpv nojaye rasoBOil CMecu, coepxallei
MOBEPOYHbIA KOMMOHEHT (cm. 11.8.1, 11.8.2.4 n 11.8.2.5).

FpagyvmpoBka TpacCoBbIX raszoaHanM3aTopoB CYL,ECTBEHHO OoT/iMyaetcs OT MeTOAMKU, NPUBEAEHHON
BbiWwe. 115 rpafyvpoBKN HY/IEBBIM Fa3oM HEOOGXOAMMO yAOCTOBEPUTHLCA B OTCYTCTBMU TOPHYEro rasa B cpe-
e Ha MPOTSXKEHUU BCEro ONTUYECKOro nyTu. [ns 3Toro, Kak npaBwusio, MCMNOJb3YIOTCHA NEPEHOCHbIe ra3oBble
patunku, Hanpumep ®UNM, koTopble 06/1a4alT BbICOKOM YyBCTBUTENLHOCTLIO (CM. 5.9). NS KOHTpons u pe-
ryJTMPOBKN YyBCTBUTE/MLHOCTU Npo6a MOBEPOYHOro rasa B repMEeTUYHOWN SYeiike C NpPo3payHbiMU OKHaMWU No-
MellaeTca Ha IMHWI0O ONTUYECKOro MyTW rasoaHasnusartopa.

MpumevyaHne — T[peaBapuTe/lbHO OTKA/IMOPOBAHHLIA ONTUYECKWA (hUNbTP NPUrOAEH AN NPOBEpKM pa-
60TOCMOCOGHOCTU ra3oaHa/M3aTopa, HO Ero WCMosib30BaHMe He pekoMeHAyeTcsl A1 MPOBEAEHUs TpajyvpoBKU
rasoaHasnusaTopa.

Mocne npoBefeHUs NepBOoHa4yasbHON rpagyMpoOBKU CTalMOHApPHbIe CUCTEMbl AO/HKHbI aBTOMaTUYeCKU
BEPHYTLCSA B PEXMM U3MEPEHU nocne 3apaHee YCTAaHOB/IEHHOrO MHTepBana 6e3 fONOMHUTENbHON HaCTPOWA-
k1. B kayecTBe asibTepHaTUBLI BO BPEMS TpafyupoOBKM razoaHann3aTop AO/DKEH BblAaBaTb CMelnasbHblii cUr-
Han (HanpuMmep O TEXHWYECKOM 06CNyXMBaHUM), 4TOOGbI NOKa3aHWs 060pyAOBaHUA BO BPEMS FpagyupoBKM He
NPUHANM OWNOOYHO 3a NMOKa3aHUsS B PeXUMe N3MepeHuii.

Korpa npegnonaraetcs NpUcyTCTBUE HECKOJIbKUX ra3oB, clefyeT NPUHATbL AOMNOSIHUTE/IbHbIE Mepbl npe-
[OCTOPOXHOCTU, OnucaHHble B 4.3.2.2 1 6.2.2.

[Onsa obecneyeHns 6e30WMO604YHON paboThl ra3oaHa/IMTUYECKON CUCTEMbI HEOBX0AMMO NPOBOAUTL NEepu-
0AVYEeCKNE OCMOTPbI U FpagynpoBKN.

8.11.3 HacTpoiika ycTaBOK cpabaTbiBaHUs aBapUiiHON cUrHanmsaunu

Ecnu rasoaHanunsaTopbl ropo4Mx ra3oB He OCHalLeHbl OTCYETHbIM YCTPOWNCTBOM, 3HAYeHWe yCTaBKu
aBapuiiHOl curHanusauyuym (MM HamMeHbllel yCTaBKu, ecnim MMerTcsa ABe nan 6onee) HeobxoAuMO 3ajaTb
HaCKO/IbKO BO3MOXHO MasibiM, HO Tak, YTOOGbl OTCYTCTBOBa/IM JIOXHbIEe cpabaTbiBaHUA cUrHanunsauuun. 3Haye-
HMe yCTaBKMW aBapWinHON CUrHanmsaunm AO/HKHO ObiTb 0653aTeNbHO OTPaXEeHO B AOKYMEHTauun Ha cuctemy
(cm. 8.12).

HacTpoliky ycTaBOK 1 KOHTPO/Ib cpabaTbiBaHUA aBapuimtHOW curHanusauyuy TpebyeTcs NpoOBOAUTHL valle
Ha HayanbHbIX 3aTanax paboTbl HOBOrO NPOM3BOACTBA WM HOBOW ra3oaHanMTUYEeCKOl CUCTEMBI.

HacTtpoliky ycTaBOK cpabaTbiBaHUA aBapuiiHOW CUrHan3aLnn npoBoAAT B COOTBETCTBUUN C YKa3aHUSAMMU,
N3/TI0XEHHbIMW B PYKOBOACTBE MO 3KcnayaTauuu.

8.12 PykoBogcTBa Mo aKcnayarayum, CXemMmbl ¥ NPOTOKO/SIbI

WHpopmauus 06 ncnonb3oBaHUMM MO Ha3HAYeHUIO, NpoBepke pa6GoTocnocob6HOCTU K paboTe cTauuo-
HapHOW rasoaHafMTUYECKON CUCTEMbI AOS/HKHA ObliTb 4OCTYNHA U BXOAWTb B KOMMJIEKT 3KCNAyaTaLMOHHOI A0-
KyMeHTauun K cucteme.

B KOMNeKT [OKYMEHTALUN TakkKe AOJIKHbl BXOAWUTb CXEMbl 3/IEKTPUUECKUX COELUHEHU, MOHTaXHble
yepTexu, HeobxoauMble A/ NPOBELEHUS TEXHUYECKOTOo 06CNYXMBAHUS cCUCTeMbl. PacnonoxeHue Bcex va-
cTeli cuctembl (6/10KOB ynpaBieHusl, 4aTUMKOB, ToYek oT6opa npo6bbl, KOPOBOK COEAUHUTENBHbBIX U ApP.) 40X~
HO GbITb NMPefCTaB/IEHO HA CXeMe BMeCTe C MapLipyTaMu MpokIajku u AnuHaMmy Bcex kaGeneii, NpoBOLOB 1
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NpPo600T6OPHbLIX NHUIA. Heo6XxoAUMO TakXe BK/IOUYNTb B KOMMEKT CXEMbl KOPOHOK COEAUHUTENBHBLIX U pac-
npefenutenbHbIX Kabenei.

OCc06€eHHO BaXHO, YTOObI NOTpPe6bMTENb BHUMATE/IbHO NpoYMTan pPyKOBOACTBO MO MOHTaXy, COCTaB/IEH-
HOEe W3roTOBMTENIEM ras3oaHa/MTMYecKoro o60pyaoBaHns, M NOJHOCTbIO criefoBas NPUBEAEHHBIM B HEM pe-
KoMeHzauuam. B koMnaekTe AOKyMeHTaLMM Ha CUCTEMY Takxe c/lefyeT XpaHUTb 3K3eMMnasap pyKoBOoACTBa nNo
MOHTaXxy.

Heo6xo4MMO BHOCUTb NOMpPaBKW B AOKYMEHTALUI0 KaXAblii pas nocne N3MeHeHUin, Npon3BeeHHbIX Mpu
MOHTaXe CUCTEMBbI.

MporpamMmma WCNbITAHWA razoaHanUTUUYECKON CUCTEMbl — 4pe3BblYaiHO BaXHbIi (hakTop, BAMSOLLWIA
Ha ee HagexHocTb. ONTMManbHasa 3Kcnayatauusi CUCTeMbl M 6e30TkaszHasa paboTa MOryT 6biTb AOCTUTHYTHI
TONbKO 6n1arogaps COCTaB/IEHUID YETKOW NporpamMmMbl KOMMAEKCHbIX UCMbITAHUNA.

Bce Tunbl razoaHanM3aTopoB TpebyoT NepPMOANYECKON rpagynpoBKMN MO NOBEPOUYHBLIM Fa30BbIM CMECSM.
Ecnv Mcnonb3yT AaTynuku ¢ OrpaHUYeHHbIM CPOKOM CAYXObl 1 (M11) YyBCTBUTE/bHbIE K OTPaB/IEHUD (Hanpu-
Mep TepMokaTanuTuyeckne, 3NeKTpoOXnmMmyeckne, NonynpoBOAHUKOBLIE), TO TpebyeTcs perynspHasa rpagyu-
pOBKa rasoaHaan3aTopoB UK NO KpaiHel mepe npoBepka paboTocnoco6HOCTU. MepnoanyHOCTb NpoBeAeHUs
rpafyvpoBKN MOXET 6bITb YCTAHOB/IEHA HOPMATUBHbLIMU AOKYMEHTaMW Haf30pHbIX OpraHoB. B 60/blIMHCTBE
clyyaeB pekoOMeHgauunm MOXHO MONyunTb Y M3rotoButens obopyposaHus. Yactota npoBepokK 3aBUCUT OT yC-
NoBWUIA, B KOTOPbIX 3KCMayaTupyeTcs obopyfoBaHue, U fiydwle BCEro onpefensetcs Ha OCHOBe cucTematuye-
CKMX YacCTblX NPOBEPOK C 4OKYMEHTUPOBAHUEM pe3ynbTaTtoB (KkosmyecTBa TpebyeMmbix nogcTpoek). Mepunogun-
YeCcKUin aHasM3 NOJIYYEHHbIX Pe3y/bTaToB NOMOraeT HaWTW ONTMMAasbHble MHTEpPBasbl MeXAy NpoBefeHUeM
rpafyvpoBKM MW MPOBEPKM YYBCTBUTENbLHOCTU. Ecnu onpepeneHbl HECKONbKO pas3/iMYHbIX MHTEpBasnos, TO
cnepyert BblbpaTh HAMMEHbLINI N3 HUX. [@30aHAIMTUUYECKYIO CUCTEMY AO/DKEH 4aCTO MPOBEPATb KBannduum-
poBaHHbIl cneynanuct. NMpoBepka AO/MKHA NPOXOAUTb B COOTBETCTBMU C MHCTPYKLMAMMN U3rOTOBUTENS U Tpe-
60BaHNAMN OENCTBYIOLLMX HOPMATUBHbLIX OOKYMEHTOB. CregyeT NpoBOAUTbL BHELWHWA OCMOTP BCEX 6GJIOKOB
razoaHa/sIMTUYECKON CUCTEMbI, MPOBEPATbL BCTPOEHHbIE CPeACcTBa TeCTMPOBaHUA U cpabaTbiBaHNE aBapuiiHONM
curHanusauunun. Ocoboe BHUMaHue cnegyet yaenuTb NOUCKY 3arpas3HeHuli (HanpuMmep nbian UAxM rpsasn) U KOH-
AeHcaunn BoAbl unn pacTsopuTenell B Npo600TOOPHbLIX IMHUAX U B MecTax yCTaHOBKM AaT4ynKOB.

B xone akcnnyaTtauuu npo600TOOPHbIE IMHUM HEO6XOAUMO NPOBEPSATH HA HaNu4ue 3arpsisHeHuii n yTte-
yek. CaMblii npocToli cnocob NpoBEPUTb Ha YTeYkn — nojaTb NOBEPOYHYHO ra3oByH CMeCb C MOMOLLbI Npo-
600T60OPHOIO Mewka uauM gpyrum nytem, obecneymBaruwmm atmocepHoe gaBneHne B TOUke oT6opa npobol
(BANPEWAETCHA NOAABATL A3 Noa OABAEHMEM!), n nocMoTpeTb, HACKOJIbKO MOJIyYeHHble pe3ynbTaThbl
coBnajgalT C pe3ynbTataMmy rpagyvpoBKu, NMPOBEAEHHON COrNacHoO yka3aHMsaM PYKOBOACTBA MO 3KcnayaTtauuu.

Heob6xoaMmo cnepoBaTh ykazaHusaM, NpuBefeHHbIM B PyKOBOACTBE MO 3Kcnayartauuu, Ans Toro 4tobbl:

- nepuogmyecku oumwate PUABLTPbI, OKHA AaT4YMKOB U Ap.;

- perynsipHo MOMOSHATbL pacxofyemble MaTtepuasbl, HanpuMep BCMOMOraTesibHbI ra3 Ans HEKOTOPbIX
YCTPOWCTB;

- noapepxunBatb paboToCNOCOBHOCTb CUCTEMBI.

Pe3ynbTatbl BCex NPOBEPOK HEOOXOAMMO PEerucTpupoBaTb B IKCMAyaTaUWOHHON AOKYMeHTauum Ha cu-
ctemy (Hanpumep B hopmynspe).

9 Vcnonb3oBaHMe NepeHOCHbIX 1 NepeaBMKHbIX ra3oaHa/In3aTopoB

9.1 O6uwme NoNOXeHns

Kaxablli pas, korga MCnonb3ylTcs NMepeHOCHbIe UKW NepefBUXHble rasoaHannM3aTopbl, OHW BbINOHSA-
10T Te Xe dyHKuMM no obecneyeHuto 6e30NacHOCTU, YTO U CTaLMOHapHble cucTeMbl (cMm. pasgen 8). OaHako
nonb3oBaTe/lb NEPEHOCHOr0 UM NepeaBUXHOI0 060pyA0BaHUsl He Bcerga o6n1ajaeT BCEMU HEOOXOAMMbIMM
HaBblKaMU.

Bo3HMKaeT HeCKO/bKO A0NOSHUTE bHbIX Npo6aem, korga nonb3oBatesb apeHayeT wau 6epeT BO Bpe-
MEHHOEe No/b30BaHNe NepPeHOCHbIE WM NepeaBUXHbIe razoaHanmsaTtopbl. COOTBETCTBYHOLME YacTK pasgena
6 MOryT NpUMEHSATbCA HenpaBuibHO. [oNb30BaTEN0 MOXET 6biTb HEU3BECTHO, TpebyeTcA N npoBegeHue
TeXHn4yeckoro OGCI'Iy)KI/IBaHI/IH n rpagynpoBku, a Takxe npocto He3Hakom KOHerTHbIVI T™"N razoaHanusatopa,
C KOTOPbIM OH UMEeT fefo.

[OMKHOCTHbIE NMLa, Hecyline OTBETCTBEHHOCTb 3a NpaBW/IbHOE WCMO/Ib30BaHWe NMEPEHOCHbLIX U nepe-
ABWXHbIX rasoaHann3aTtopoB, MOryT p'eVICTBOBaTb ABymMA nyTaMun, a UMeHHO:
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a) opraHusoBaTb 0by4yeHne Mofsib3oBaTesieil nepes Havyas oM MCNOJSIb30BaHUA razoaHanvM3aTopoB, O3Ha-
KOMUTb UX C cogepxaHnem pasgenos 4, 5, 9 n 10, npunoxeHnsa A, a Takke obecneuynTb 4OCTYN Nosib30BaTens
K pyKOBOACTBaM Mo 3KcnayatauMy KOHKPETHOro ra3oaHanmTuieckoro o6opyoBaHus;

b) NnpuaepxusarbCsd MUHUMA/IMCTCKOro nogxoga, onucaHHoro B 9.3.9 kak «CumTan nokasaHusa u 6ern»
(«read and run»), nocne oby4yeHuss oCHOBaM pabOTbl C KOHKPETHbIM rasoaHasin3aTopoM W O3HaKOMJ/IEHUSA
C Mepamun 6e30MacHOCTM, KacalLMM1NCa KOHKPETHOro cny4vyas UCnofib30BaHMsa razoaHannsatopa v BO3MOXHO-
ro Ha/IM4YMa TOKCUYHbIX BelecTB. [pu Takom noaxoAe nNpoBepkKy paboTocnoco6HOCTU, rpafyupoBKU U Apyrue
onepauun BbINOJIHAEGT He caM MoJib30BarTesib, a Apyrve cneunanuctbl.

PasnuyHble TUNbl NepPeHOCHbIX N NepenBUXHbIX ra30aHann3aTtopoB MOXHO NPUMEHATL pPas3HbIMWU CNOCO-
6aMy B 3aBMCUMOCTU OT OCOBGEHHOCTEN KOHCTPYKUMWU WM TEXHUYECKMX XapaKTEPUCTUK KOHKPETHOro npubopa.
BaxHO TO, YTO WX HeNb3A NPUMEHATb 6e3 AONO/HUTEIbHbIX Mep NPefoCTOPOXHOCTN U 0O6y4yeHns nosb3oBa-
Tens, Korga TOYHO M3BECTHO, YTO NPUCYTCTBYIOT 3HAYMTENIbHbIE KOHLEHTpaunu rasa, oco6eHHO ecnu BbibpaH
BapuaHT geictBmii «CumnTtan nokasaHus U 6erm», ykasaHHblii B nepeuncsieHun b). Heobxoaumeie mepbl ans
yAaneHus rasa A0/KHbl ObiTb K 3TOMY MOMEHTY yXe MPUHATHI.

MpumeuaHne — ECTb HECKO/ILKO MPUMEPOB UCMOML30BAHUSA A30aHA/IN3ATOPOB B CPEAE C NOCTOSAHHLIM Npu-
CYTCTBMEM rasoB, HanpuMep B YrofibHbIX WaxTax. [ UCMoMb30BaHUs rasoaHann3aTopoB B Takux cpeaax Tpebyetcs
crneumanbHoe 06ydeHne nepcoHana.

He6onblmne, HOCMMbIE Ta30aHaNM3aTopbl MOXHO MCMONbL30BaTb A1 0GHAPYXEHUSI YTEUYEK UNN UHCNEK-
LLMOHHOTO KOHTPONSA, B TO BpeMs kak 60sbluve no rabaputam nepeHocHble ra3oaHann3aTopbl, HEKOTOPbIe CO
CBETOBOl 1 (MKN) 3BYKOBOIW aBapuitHOW curHanuMsauuein, MOXHO MCNOAb30BaTbh OJ19 MHOTMX Lenei, BkIYas
06HapyXeHue yTeyek, MHCNEKUNOHHbI KOHTPO/Ib U KOHTPO/b BO3AyXa pabouyeli 30Hbl, B 3aBUCUMOCTUN OT KOH-
KPeTHbIX HYXJ Mo/sib30BaTtens.

MepenBuXHbIe razoaHannM3aTopsbl NpeAHasHavyeHbl 4511 BPEMEHHOTo KOHTPOA Bo3dyxa paboueli 30HbI,
Korga cylecTByeT BepOATHOCTb CKOMMEHUS MOTeHLMan ibHO B3pbIBOONACHbIX CMeceli rasa wau napa, Hanpu-
Mep BO BpeMsi MOrpy3ky WaW pasrpy3ku LUUCTEPH ANA NepeBO3KWM TONAMBA WM XMMWYECKMX BELLeCTB UM Npu
NPoOBEeAEHNN OFHEBbIX PaboT (B CBSA3U C TEXHMYECKMM OGCNYyXMBaAHUMEM 060pPYyAOBaHMSA) BO B3PbIBOOMACHbIX
30Hax. [epeaBMXHble razoaHanu3aTopbl He NpeAHasHayeHbl 4719 NepeHoca B pykax B TeYEeHWe AUTEsIbHOro
BPEMeHU, a cayxaT A/ NCMNO/Ib30BaHMsA Ha OAHOM MecTe B TeYeHMe HeCcKOo/IbKMX 4acoB n 6onee.

MepeHOCHble U NepefBWXHble raszoaHann3aTopbl MpU 3KcnayaTauuu MNOABEPrawTCs LWMPOKOMY chek-
TPY KIMMaTUYECKMX U MexaHU4eckux BOo3felicTBuil. Monb3oBaTenb A0MXeH obpaliaTb 0C060e BHUMaHME Ha
dhakTnyeckme BO3AENCTBUSA, KOTOPbIM MOABEPralTCa rasoaHannM3aTopbl B Npouecce akcnayartauuu, € Lenblo
fanbHeliwen oLeHKN 0Ka3blBAEMOro UM He 0Ka3blBAEMOro Ha HUX HeraTMBHOIO BO34ENCTBMA. ITO OTHOCUTCS
He TONIbKO K paboTe c razoaHanmsaTopamu, HO 1 K nepepbiBaM B paboTe C HAMU, HanpuMep Npu MexaHU4ecKux
yAapax v TpAacke, KOTOPbIM NoABeprarTcsa rasoaHannsatopbl Npu nepeBo3ke, WK MPU CUIBHOM Harpese raso-
aHanusartopa, siexaliero Ha nosike 3a 3afjHUM CUAeHbeM aBTOMOGUA, NPMNapKoOBaHHOTO Ha COJIHLE.

PerynsipHble npoBepkM paboTOCNOCOGHOCTM ra3oaHann3aToOpOB TOPHYMX Fa3oB — BadHbIM hakTop,
BAVAOWMNIA Ha MX HaAeXHOCTb. Hawnydwume akcnayaTauMoOHHble nokasaTenn u 6e3oTka3Has pabota moryt
ObITb AOCTUTHYTbHI TOMbKO 6Grarofaps CoCTaB/IEHWIO 4YeTKOl mporpaMmMbl NpoBepok ob6opyaoBaHusA. YacToTa
NPOBEpPOK 3aBUCUT OT BO3MOXHOIO NPUCYTCTBUS B aHaNN3NPYEMO cpefe KaTasMTUYecKux 0B U cTapeHus,
XapakTepHOro AN NPUMEHAEeMOro Tuna AaTynkoB (CM. MpuaoxeHne A), 1 MOXeT ObiTb ONpeaeneHa Ha OCHOBE
onblTa 3KcnayaTalnm KOHKPETHOro rasoaHanmsartopa.

9.2 Mopsaok NPoBeAeHUsT NEPBUUHON U NEPUOAMNYECKO NPOBEPOK NEPEHOCHbIX
N NepeaBWKHbIX razoaHanm3aTopos

9.2.1 OO6LWKe NONOXEHUS

nOCKOﬂbe nepeHoCHbIe N nepeanBuXHble rasoaHaan3aTopbl 00bIYHO NCNOJIb3YKOT BpeMsAa OT BpeMeHMN,
nepeBuYHble W Mepuoauyeckue NPOBEpPKM KpaiiHe BaXHbl, YTO6bl MPOBEPUTbH FOTOBHOCTb rasoaHanusatopa
K ucnosib3oBaHuto. CrneayeT pasnivyatb KOHTPOJSb paboToCnoCOGHOCTH, MPOBOAMMBIA B MOJIEBLIX YCNOBUSX
(npoBepka 4YyBCTBUTE/LHOCTN), KOrga nonb3oBaTeslb He A0/DKEH HMYero HacTpamBaTb, U NEepPUOANYECKYIO Tpa-
[YVPOBKY, KOTAa MOXHO MPOM3BOAUTbL HACTPOIKY, XOTS U B TOM, U B APYIOM C/lyyae UCNoNb3ylT cXogHoe 060-
pygoBaHue. Mpu nepuoanyeckoit rpafympoBKe OTBETCTBEHHOCTb MO/Mb30BaTesia Bbile. Heo6xoAnMo B Tou-
HOCTW cfief0BaTb MHCTPYKUUAM M3rOTOBUTEISA NPU NMPOBEAEHUN NMPOBEPKN YYBCTBUTE/ILHOCTU U TpagynpoBKu.

Ans obecneuyeHnss Ge3onacHoil U HadexHol paboTbl razoaHann3aToOpoB Nepuoanyecku cnegyet npo-
BOAUTb TPafyvpoOBKY, BHELIHMIA OCMOTP W TexHW4Yeckoe OO6CMyXUBaHWE CulaMyu KBanuguLMPOoBaHHbIX
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cneunanncToB. AU paboTbl MOTYT GbITb BbINOJIHEHBI NOMb30BAaTE/IEM, U3TOTOBUTE/IEM Fa3oaHasM3aTopoB Uan
Ha 4OrOBOPHOI OCHOBE MHXEHEPOM MO 06CAYXMBAHWUIO.

9.2.2 OcmOTp 1 NnpoBepka paboTocnoco6HOCTH

OcMOoTp rasoaHanusatopa M (PyHKUMOHasbHaa NpoOBepKa MpeAHasHauvyeHbl ANA NOATBEPXAEHUS €ro
paboTtocnoco6HoOCTN. PekomeHAyeTCs, 4TOObI OCMOTPbl U MPOBEPKM MPOBOAMA MepcoHasn, KOTopbid 6yaet un
Janblie paboTaTb Ha 3TUX razoaHanmusaTopax, a Takke HacTOATENIlbHO peKOMeHAYeTCs, YTOObl UX NPOBOANAN
KaxAbll geHb, 0COGEHHO eCcnM B COCTAB rasoaHasM3aTopoB BXOAAT TepMOKaTasiMTMUYeCKne, 3NeKTpoxXmMmye-
CKMe WM NoNynpoBOAHMKOBbIE AATUMKM M ra3oaHann3aTopbl 3KCMAyaTUPYHTCS B TSXENbIX YC0BUSX.

MpumevyaHune 1— PyKoBOACTBO MO 3KCMlyataumMn nepeHoCHbIX rasoaHaIn3aTtopos, COOTBETCTBYIOLLMX Tpebo-
BaHusiM IEC 60079-29-1:2007, AO/HKHO COAEPXKATb METOANKY EXEeAHEBHON NpoBepKM paboTocnocobHOCTU 060pyA0oBaHMUS
Mo ra3oBbIM CMecsIM nepep, UCnosib30BaHWeM, YTO OrOBOPEHO B 4.4.

B 0c060 OTBETCTBEHHbIX CNy4yasx, Korga paspelleHne Ha paboTy BblgaeTcs nocne npoBepku paboTto-
cnoco6HocTn 060pyfoBaHUA NO ra3oBbIM CMECsAM, peKOMeHAyeTCcs, YTOObl MO OKOHYaHUK paboTbl Takke bGbina
npoBefeHa NpoBepka YyBCTBUTE/IbLHOCTU, a pe3ynbTaTbl 06eMx NPOBEPOK OblIN 3aHECEHbl B 3KCN/yaTalnoH-
HYI0 fOKyMeHTauuw (popmynsap).

B npocTeiiwem cnyvyae npoBepka MOXeT 6bITb NpoBefeHa B TakOW NMocriefoBaTe/iIbHOCTU:

1) npoBepka HanNpsXXeHUs akkyMynATOpHOW 6aTapeu n (nnm) coctosHusA 6atapeu;

2) NnpoBepka BPEMEHU MPOrpeBa;

3) npoBepka OTCYTCTBMA yTeuyek B NPOO6OOTOOPHOI NIMHMKM 1 COOTBETCTBUSA CO3[4aBaemMoro pacxoga gns
rasoaHann3aTtopoB C NPUHYAUTENbHbIM OT6OPOM MPO6LI;

4) npoBepKa HYMEeBbIX NOKa3aHWl B YNCTOM BO3ayxe (CM. MPMMEeYaHue HUXe);

5) NnpoBepka YyBCTBUTENBLHOCTMU.

MocnepgHne ABe NPOBEPKM MOXHO BbIMOMHUTL ceaylwumMm obpasom.

MomMecTnTb razoaHannM3aTtop, WM BbIHOCHOW AaTuyuK, Wan nNpob60O0TOOPHYK JIMHUK B cpedy, CBOGOAHYIO
OT ropuYMx rasoB, nNpokavyaTb NpPoby B AOCTATOYHOM KO/MYeCcTBe, 4YTOObI MPoAyTb MPOOGOOTOOPHYH JINHUIO
(Tonbko ANA rasoaHanM3aTopoB C MPUHYAUTEsIbHbBIM O0T60pPOM Npobbl). Ecnn oTMevyaeTcs 3HA4YMTe/NlbHOE OT-
KNOHEHMEe MoKasaHuii OT Hyns (CM. NpuMedYaHue), To Heo6XxoAUMO MPOBECTM TPaAyMPOBKY rasoaHanusatopa
(cm. 9.2.3). B HeKOTOpbIX razoaHanuMsaTopax MMEeTCs Pexum aBToOMaTU4YeCKON NPOBEPKU HyNeBbIX nokasa-
HWiA, B KOTOPOM aBTOMAaTU4YECKN MPOUCXOAUT HACTpPOiika Hyns.

MpumevyaHne 22— HecmoTPA Ha TO YTO B YNCTOM BO3AYXE roprovMe rasbl NPaKTUHECKN OTCYTCTBYIOT W, C/efo-
BaTe/IbHO, AATUMK FOPIHOYMX ra3oB BbIGACT HY/1EBOW CUrHau1, CUrHasTbl OT APYIMX AaTYMKOB, KOTOPbIE MOTYT NPUCYTCTBOBATb
B TOM e rasoaHanvsatope, HeobsizaTe/lbHO 6yayT HysieBbiMU. okasaHus gatyuvka Kucaopoga B YMCTOM BO3ayxe ByayT
paBHbl 20,8 % o6bemMHol o nnn 20,9 % o6bemHol fonn. B aTMocepHOM BO34yxe COAepXaHue AMOKCuaa yrnepoga
C02 npubnnantenbHo paBHo 380 M/H-1 (60sblIe Ha MIOTHO 3aCTPOEHHbLIX TEPPUTOPUSX), MOITOMY MOKa3aHUS razoaHa-
nnzatopa C02 Ha atmocpepHoM Bo3ayxe 6yayT 0,03 % o6bemHoi gomm nim 0,04 % o6bemHoW gonu. Takke Ha 3acTpo-
€HHbIX TeppuTOpPMAX MOryT HabnaaTbca obHapyxmBaemble Konuyectsa CO.

UyBCTBMTENBHOCTbL rasoaHasn3aTtopoB crnefyeTt NPoBepPATb C NOMOLWbLID KOMMEKTa ANA rpagyvpoBKuy,
PEKOMEHA0BAHHOIO M3roTOBMTENEM U BKAKYAKLWEro 6asi0H ¢ ra3oBOii CMECbH U3BECTHOrO cocTaBa, K KOM-
NMOHEHTaM KOTOPOI YYBCTBUTEJ/IbHbI BCe AaTyuku, Bxogswme B npuéop. Monb3oBaTenb AO/MKEH 3HATb WM
€ro [l0/1XHbl MPOWHCTPYKTUPOBATh, Kakue MokasaHus AO0JIKEH BblgaTb rasoaHasunsaTop npu nojadye rasoBoii
cmecn. Ecnu nokasaHusa rasoaHanusartopa otamyakTca 6onee yem Ha 10 % OT macnopTHbIX 3HAYEHWUI co-
aepxaHua onpeaensieMblX KOMNOHEHTOB B 6asfioHe, He06X04MMO NPOBECTU €ro rpagyupoBky.

[na rasoaHanM3aTopoB C TepMokaTa/MTUYeckKuMy gatyukamy o6bemMHasi [0S KMc/aopoja B rasoBoW
cMecu gomkHa 6biTb He meHee 10 %.

MpumedaHune 3— TakvMe XMMUYECKN aKTUBHbIE Tasbl, Kak iTop, X/IOPUCTLI BOAOPOA UMM 030H, He MOTYT 6bITb
MPUroTOB/NEHbI B Ga/l/IOHax NMOf AaBfieHneM. B aToM ciiyyae Heo6X0AMMO MOMyuuTb PEKOMEHAALMN U3TOTOBUTE/IS O BO3-
MOXHOCTU MCMOJIb30BaHUA [i/151 NPOBEPKU paBGoTOCNOCOGHOCTY ra3a-aKBUBAIEHTA.

AnA rasoaHann3aTopoB, He MMENLLMX OTCYETHOrO YCTpOCTBa M NpefHa3HaYeHHbIX TOMbKO AN CUTHa-
nnsauumn, cogepxaHue onpegensemMoro KOMMOHEHTa B NOBEPOYHON ra3oBOW cMecu ANA NPOBEPKM YYBCTBU-
TENbHOCTU A0/HKHO 6bITb Ha 5 % HKIP Bbilwe Hanbonblero 13 NOporos aBapuitHoi curHanunsayuu. Bo Bpems
NPOBEPKN A0/HKHbI cpaboTaTb BCe aBapuiiHble CUrHasbl, B NPOTUBHOM Cllydyae He06X0AMMO MPOBEcCTW rpagy-
MpOBKY raszoaHanmsartopa (cm. 9.2.3).
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9.2.3 MNnaHoBble NPOBEPKU U TPafyNpPOBKU

Heob6xoamMmo perynsapHo NpoBOAMTL rPafyMpoBKY NEPEHOCHbIX U NepeaBuKHbIX ra3oaHann3aTtopos, 414
yero Heo6xoAnMbI crieynanbHbii Lex (nabopatopus) 1 KBannULMPOBaHHbIA nepcoHasn. cnonb3yembie pea-
KO razoaHasim3aTopbl Takke Heo6xoAMMO noABepratb peryaspHoMy OCMOTPY U rpagynpoBke, 4Tobbl B c/iyyae
HEo6X0ANMMOCT UMU MOXHO 6bl/I0 HEMEA/IEHHO BOCNOMb30BaThCA. AT paboTbl MPOBOAATCA B COOTBETCTBUMU
C MHCTPYKUMAMMN U3rOTOBUTENS U, Kak NpaBuio, BKNYaT B ceba cnepyolime aTansl:

a) yCTaHOBKY MEXaHWYECKOTr0 HY/si aHas/Ior0BbIX M3MEpUTEsIbHbIX NPMBGOPOB;

b) NPOBEPKY KpensieHns aNeKTpuyecknx kabenei (BbIHOCHOrO gaTtymka, NUTaHua u T 4a.);

C) NpOBEPKY BPEMEHMW NpoOrpesa;

d) npoBepky OTCYTCTBMS yTeUYeK B MPOGOOTOOPHON NMHMM 1 COOTBETCTBUSA CO34aBaeMOro pacxoga Ans
060pyAoOBaHUA C NPUHYAUTENbHBIM OTOOPOM NpPO6LI;

€) NpoBepKy 3arpsAA3HEHHOCTU U OTCYTCTBMSA 3aKynopku orHenperpagutenei (cm. 11.4.2) uam gbixatesb-
HOro yCTpONCTBa,;

f) NnpoBepKy HaNpsXXeHNsT akKyMynsTOpPHON 6atapen n (M1n) ee COCTOSHUSA, NpoBeAeHNe HeoOBX0AMMbIX
pernamMeHTHbIX paboT nan 3aMmeHy akkyMy/nsaTOPHON GaTtapeu;

) BbINO/IHEHME BCTPOEHHbLIX TECTOB UCMPaBHOCTU 060py[0BaHUS;

h) npoBepky uenein aBapuinHOW CUrHaNU3auuu;

i) rpafyvpoBKY, COCTOSALLYI0 U3 KOPPEKTUPOBKN HYMEBbIX NOKa3aHWii Npy nogaye YMcToro Bo3ayxa u Kop-
PEKTUPOBKM YYBCTBUTE/IbHOCTU MpY Nojaye MOBEPOYHON ra3oBoli CMEcK, KOTOPYH MOXHO MPOBECTU Clefyr-
wym obpasom:

MomecTnTb razoaHannlatop, WAN BbIHOCHOW AaTyuK, uaM Npob6oOoTOOPHYH NIMHMIKO B cpepy, CBOOGOAHYHO
OT ropruMX rasos, npokayaTb NpPoby B AOCTATOYHOM KO/AM4YeCcTBe, YTOObl MPOAYyTb NPOOGOOTOOPHY NUHUIO
(TonbKO ANA rasoaHann3aTopoB C NPUHYAUTENbHOW nogadveinn npobbl). Ecnm oTmevaeTcss 3HaUYUTENbHOE OT-
KNOHEeHWe nokasaHuii OT HyNs, TO 3TV NOKa3aHWs AO0MXKHbl OblTb 3aperncTpupoBaHbl, Nocae 4ero Heo6xoaMmo
OTKOPPEKTUPOBaTb Hys/ieBble Noka3aHus. B HEKOTOpbIX Npnbopax MMeeTCs pPexuM aBTOMaTU4YeCKON MPOBEPKU
Hy/ieBbIX MOKa3aHuii, B KOTOPOM aBTOMAaTUYECKN NPOUCXOAUT NX KOPPEKTUPOBKA.

UyBCTBMUTE/IBHOCTb ra3oaHann3aTopoB crieAyeT NPOBEPATb C NMOMOLLLIO KOMMAeKTa ANSA rpagynpoBKu,
pPEKOMEHAO0BAHHOIO N3rOTOBUTENIEM M BKIOYaAOLWeEro 6asis0H ¢ NOBEPOYHONM ra3oBOi CMECbIO, K KOMMOHEHTaM
KOTOPOW YyBCTBUTENbHbI BCE AATUYMKW, BXOASAWME B Npnoop. KOHUEeHTpaLuio roployero rasa B NOBEPOYHON ra-
30BOW cMecu crnedyeT BbibMpaTbh Takoi, 4TO6bl MOKa3aHMs rasoaHanmsartopa coctasnsnm ot 25 % go 75 % ot
BEPXHEl rpaHuubl Anana3oHa namepeHuii. Ecnv nokasaHua rasoaHannsaTopa OT/IMYAKTCA OT AENCTBUTENb-
HOr0 3HaYeHWs KOHUEeHTpauuu onpenensieMoro KOMNoHeHTa (ykasaHa B macnopTe Ha MOBEPOYHYH rasoByiO
CMmecb), TO crefyeT 3anucaTtb 3TU MOKasaHusa, a 3ateM MPOBeCcTVM KOPPEKTUPOBKY YyBCTBUTENbHOCTU. B He-
KOTOpPbIX Npubopax nMeeTcss aBToMaTmyeckas NOACTPOKa YyBCTBUTENbLHOCTU, KOTOpas NpaBubHO paboTaeT
TOMILKO NpW nogavye onpeaesnieHHol rasoBoil CMecu.

[ns rasoaHann3aTtopoB C TepMoKaTalMTUYECKMMWU JaTyMKamu MNOBepoYyHas rasoBas CMeCb [OJ/KHAa
cogepxaTb 06bEMHYH [0/ Kucropoga He meHee 10 %. B cocTaB NOBEPOYHbIX ra3oBblX CMeceil Ans co-
BPEMEHHbIX MHOTOKOMMOHEHTHbIX ra3oaHann3aTopoB MOXHO BKIWO4YaTb, KpOMeE Kucnopoda, HEKOTopble TOK-
CU4YHbIE Ta3bl 419 obecnevyeHnss OQHOBPEMEHHON rpagyMpoOBKN YYBCTBUTENBHOCTU BCEX KaHa/l0B U3MeEpPeHUs
razoaHanmsaropa.

MpumMevyaHune — Takve XUMUYECKM aKTUBHbIE rasbl, Kak oTop, X/I0PUCTbI BOJOPOA WU 030H, HE MOTYT 6biTh
MPUroToB/IeHbl B GaU1/IOHAxX Noj AaBfieHMeM. B 3ToM ciiyyae HEOGXOAVMO MOMYUYMTb PEKOMEHZALMN U3rOTOBUTENS O BO3-
MOXHOCTW UCMO/Ib30BaHVs /151 NPOBEPKM PaboTOCNOCOBHOCTU ra3a-aKBMBaJIEHTA.

[ns raszoaHann3aTopoB, He MMEKLWMX OTCYHETHOIO YCTPOCTBA U NpeAHa3HauYeHHbIX TONbKO ANS CUTHa-
nusauuu, o6bemHas fons onpefensemMoro KOMMNOHeHTa B rasoBOil cMecu 471 NPOBepKM YYBCTBUTESIBHOCTM
AO/MKHA 6bITb Ha 5 % HKIMP Bblwe Hanbonblero M3 Noporos aBapuiiHoi curHannsaumn. Bo Bpems npoBepku
[LO/KHbI cpaboTaTb BCe aBapuiiHble CUrHasbl, B NPOTUBHOM C/lyyae Heo6XoAMMO NPOBECTW rpagyvpoBKy ra-
30aHanusartopa.

OTuyeTbl O NpoOBepKax YyBCTBUTENbLHOCTU MOryT ObITb WCMO/b30BaHbl 478 aHanusa A0/roBpeMeHHOM
CTabnIbHOCTM NOKa3aHWuil ra3oaHanM3aTopoB B LieNiAX onpeAeneHns onTumanbHON 4acToTbl NpoBeAeHUs rpa-
AYyNpPOBOK.

9.2.4 TexHM4yeckoe ob6CnyxXuBaHue U nepmogmnyeckas rpagynpoBka

Pa6oTy no TeXHU4YEeCKOMY OG6CNYXMBAHUIO MOXET MPOBOAUTHL TOIbKO KBaNMMULMPOBAHHbLIA NepcoHan,
npoweawnii 06yyeHme no MCrnosb30BaHWI, TEXHUYECKOMY OOCNYXWBAHUIO U PEMOHTY rasoaHann3aTopoB ro-
plounx rasos. Ecnu akcnayatupylowein opraHmsauny A58 NPOBEPKM TEXHUYECKOro COCTOSIHUA W MpoBefeHus
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TEXHUYECKOTo 06CMYXMBAHUSA B COOTBETCTBMM C PEKOMeEHAALUAMWN U3rOTOBUTENS HEA0CTAaTOYHO KOHTPOJIbHO-
N3MepPUTENBHOrO 060pyA0BaHNsA 1 (MIKN) KBaNMKULMPOBAHHOIO NepcoHasna, To 419 NPoBeAeHNs YKasaHHbIX pa-
60T cnefyeT nepefatb razoaHainTUYEcKoe 060pyLOBaHNE U3FOTOBUTE/HO WM B CTOPOHHIOK OpraHusauunio ans
npoBeAeHns kBanuuuMpoBaHHOrO peMoHTa. B cryyae pemMoHTa cepTUPULMPOBAHHOIO B3PblBO3aLLULEHHOTO
060pyL0BaHNSA HEOHXOAMMO NMPOKOHCY/IbTUPOBATLCS Y M3rOTOBUTENS OTHOCUTE/IbHO 3anacHbIX YacTeil.

MepeHOCHbIE M NepefBMXKHble rasoaHannM3aTopbl HEO6X0A4MMO LLe/IMKOM nepemellatb BO B3pbiBO6e30-
NacHyl 30HY A1 NPOBeAEeHNS OCMOTpa U TEXHUUYECKOTO 06CNyXMBaHUs.

Mocne ycTpaHeHUss HEMCNpPaBHOCTEN (PEMOHTA WM 3aMeHbl 3anacHbIX YacTeil B CTPOTOM COOTBETCTBUM
C yKasaHWAMWU M3roTOBUTENSA) CnefyeT NPOBECTU TEXHUYecKoe 06CnyXMUBaHNE U TPagynpoBKy.

HewucnpaBHble 6510k cregyer:

- BO3BpawaTtb M3roTOBUTENIO;

- BO3BpauiaTb 4/19 pEMOHTa B aBTOPM30BaHHbIi CEPBUCHbI LLEHTP M3rOTOBUTENS;

- PEMOHTMPOBATL B cneyuasbHOM Lexe, OpraHM30BaHHOM MOTpebuTenem ANsi TEXHUYECKOro 06CNYXK-
BaHMA razoaHasiMTMyeckoro o6opyaoBaHus.

Heo6x04MMO LOKYMEHTMPOBATHL OTYETbl O TEXHUYECKOM 06CNYXMBaAHUW U TpasynpoBKe.

9.3 PyKOBOACTBO MO NMPUMEHEHUIO NMEePEeHOCHbIX U NepeaBMWKHbIX razoaHaIn3aTopoB

9.3.1 SnekTpunyeckas 6e30nNacHOCTb BO B3pPbIBOOMAaCHbIX cpeaax

lMepeHOCHbIE 1 NepeaBMKHbIE TazoaHanM3aTopbl AO/DKHbI MMETb YPOBEHb U BWUA B3pPbIBO3aALUTLI, CO-
OTBETCTBYIOLLME K/lacCy B3PbIBOONACHOW 30HbI, B KOTOPOIM NaaHUpyeTcsa WX npumeHeHwe. Bo Bpems ucnonb-
30BaHNA NepeHOCHble ¥ NepeaBMKHbIe rasoaHann3aTopbl HeNb3a nepemelarb U3 30Hbl C MEHbLUUM PUCKOM
B 30HY C 60/bLWINM PUCKOM, €C/IM TOJIbKO OHM He 3aliulieHbl AO/DKHBIM 06pa3oM Ans MPUMEHEHUS B TakoW
30He. KToMy Xe rpynna razoaHanu3artopa 1 ero TemnepaTypHbIil Knacc AO/DKHbI COOTBETCTBOBATb BCEM rasam
1 napam, ANs KOHTPO/IS KOTOPbIX €r0 MOXHO NpuMMeHAaTb (cm. IEC 60079-20-1).

9.3.2 be3onacHOCTb TEXHNYECKOIro nepcoHana

Mepepn Hayanom paboTbl BO B3pbIBOOMNACHON 30HE HEO6XOAMMO CneuunasbHO NPOBEPUTb cofepxaHue
TOKCUYHbIX BELLECTB B BO3AYXE M NPMUYMHbI BO3MOXHOrO HejocTartka kucnopoga B NpucyTcTBUM nuua, OTBeT-
CTBEHHOTO 3a 6e30nacHOCTb NpoBeAeHus paboT, 0COGEHHO ecnun peyvb uaeT 06 OrpaHMYeHHOM MPOCTPaHCTBE
(cm. Takke pasgen 4).

HepocTtaTok kucnopoga MOXeT 6biTb Bbl3BaH NPUCYTCTBMEM B BO3AYXe TOKCUYHBLIX BELECTB B OMNACHbIX
KOHUEeHTpayusx.

HekoTopble roptouve rasbl (Hanpumep ammuak, CepoBOAOPOA) M MOYTU BCe Napbl TOKCMYHbI U Aaxe
CMepPTEeNIbHO OonacHbl NPUM 06BEMHOM COAEPXAaHUU, HE MPEeBbIWALWEM HECKONbKMX npoueHToB HKIIP.

Ecnv rasoaHanunsaTopbl roplYUX rasoB LOMNOJIHUTEIbHO OCHALLEeHbl BbICOKOYYBCTBUTE/IbHLIMU AaT4yu-
Kamu Ha onpefesieHHble TOKCMYHble rasbl, cnefyet NOHUMATb, YTO 3TU AAaTYUKM OObIYHO HEYYBCTBUTESbHbI
K APYrMM TOKCMYHbIM BelLecTBaM.

[a3oaHanusaTtopbl caMy No cebe He ABMSAKTCA AOCTATOYHOW 3alMTOW OT TOKCUYHBLIX BELLECTB, KOTOpbIe
MOTYT MPUCYTCTBOBAaTb B BO34yxe paboueli 30HbI. [pn onpeaeneHHbIX 06CToATeNbCTBAX MOTYT NOHa406MTbCS
npotmeoras u (Mnu) gpyrne yctponcraa.

Heob6xoaMmMo BKIWOYNTL rasoaHanusaTop, NPOrpetb UM MPOBEPUTb €ro MoKasaHus Ha 4YNCTOM BO34yXe
(cm. 9.2.2) B 6e30nacHOi 30He, HO N0 BO3MOXHOCTU B TE€X € YC/OBUAX OKpYyXawL,eli cpefbl, 4TO U BO B3Pbl-
BOOMACHO, BO34yX B KOTOPOW HEOBXOA4MMO KOHTPO/IMPOBATh.

Mpn BXxo4e BO B3pPbIBOOMACHYK 30HY MOJb30BaTe/b AO/HKEH YACcTO CMOTPEThb Ha MOKasaHus rasoaHanu-
3atopa, Tak Kak OH MOXeT BONTU B 30HY, KOrja onacHas cutyauus yxe BO3HMKNA.

9.3.3 VI3amMepeHnsa B O4HON TOUYKe 1 OT6OP NPOO6bI

Moka3aHns rasoaHanusartopa 6yayT AelCTBUTENIbHbI TOMIbKO A1 TOTO MecTa, r4e OH PacroflIoXeH, uUmm
00151 TOUYKM B Havyane npobo0TO6OPHON NNHUK, €CNn MCNoAb3yeTcs NMHUA oTbopa npobbl. BapbiBoONacHas cpe-
Ja mMoxeT chopMMpoBaTbCA B HECKO/IbKMX MeTpax OT TOYKM B3ATUA Npobbl. CnepoBaTefnibHO, Heo6XxoAUMO
caenatb HECKOMTbKO U3MEpPEHUA N B3ATb HECKOJIbKO NPO6 rasa co BCEX CTOPOH MaHNpyemMoi paboyein 30HbI,
4YTOG6bl YAOCTOBEPUTLCA, YTO B paboyeil 30He He NMPUCYTCTBYIOT CKOMNJIEHMA B3PbIBOOMACHOrO rasa wuau napa.

Ecnu cywecTByeT BEPOATHOCTb MPUCYTCTBUSA MapoB, TO pPeKOMeHAyeTca chefnaTb HEeCKOJIbKO u3Mmepe-
HWIA Ha BbICOTE HECKO/IbKO MUWUIIMMETPOB OT Nofia, BKAK4YAsA BCE PacnosIoXeHHble Mo6M30CcTu yrnybneHus,
NCMONb3ya pasfBUXHON NPO600TOOPHLIA 30HA WAKM MPU HEOBXOAMMOCTU NPOGOOTOHOPHYH NINMHUID. Takue un3-
MepPEeHNs NOMOTYT BbIIBUTb HEGONbLUY NPo6/1eMy (HanpuMep He3HAUNTENbHYH0 YTEUKY XUAKOCTN) Ha paHHel
ctaguum.

56



FOCT IEC 60079-29-2—2024

CnepyeT ucnonb3oBaTb TO/IbKO PEKOMEHOBAHHbLIE U3rOTOBUTE/IEM MPOGOOTOOPHbIE NNHUM (CM. Npu-
MeYaHUa OTHOCUTENIbHO aAcopOLUMN N XMMUYECKNX peakuunii B 8.4).

AHanorMyHo, ecnu cylwectByeT BEPOATHOCTb MPUCYTCTBUSA NErkux rasosB WavM napos (Hanpumep BOAO-
poda, MeTaHa, amMuaka), TO peKOMeHAYeTCS B3siTb HECKOJ/IbKO NMP0o6 BO3/1e MOTO/MKA WU MO KpaiHel mepe Tak
BbICOKO, HACKOJIbKO 3TO NPakTU4yeckn BO3MOXHO.

Moka3aHua raszoaHanusartopa AeliCTBUTENbHbI TOIbKO Ha TOT MOMEHT, Korga OHW cuuTaHbl. O6CTaHOB-
Ka NOCTOSHHO M3MeHseTcsA. PekomeHAyeTcs 4acTo perncTpupoBaTh NOKasaHUs razoaHanvsartopa, 0COGEHHO
€ec/nn MOryT NPUCYTCTBOBATb XWAKOCTU U OTMeEYaeTcs NOBbIWEHME TemnepaTypsbl.

Mpo600TOOPHLIN 30HA AO/MKEH ObITb U3rOTOBMEH M3 3/1EKTPOU30ALNOHHOIO MaTtepuana, u 30H4, 1 npo-
600TH60OpPHAsA NMHUSA AOJ/DKHBbI ObITb CYXMMU, EC/IN CYLEeCTBYET BEPOATHOCTb KOHTakTa ¢ 060pyAoBaHMeEM, Noja-
K/IIOYEHHbIM K CETW NEepeMeHHOro Toka.

9.3.4 OT160p NPO6 Hag NOBEPXHOCTLIO XUAKOCTU

Mpn B3ATUM Npo6blI Napa Haj NOBEPXHOCTbHK XWMAKOCTW cnegyeTt usberatb KOHTakTa npo6ooT6opHOI
NVHUM WU faTymka C XUAKOCTbIO, NOCKOMIbKY OHa MOXEeT MepekpbiTb AOCTYN rasa K razoaHanusaTopy, no-
BpeAnTb yCcTpolicTBa oT60pa nNpobbl aAM AaTynk UaM NPUBECTU K OLIMBGOYHLIM MOKasaHMAM rasoaHanusaTtopa.
[ns npepoTBpalleHns nonajaHus BoAbl B 4aTyuk cnefyeT ucnonb3oBatb rmMapodo6HbIA unbTp UavM gpyrom,
Jawwmin 1ot xe agpdpekT. NpumeHeHne Npo600TOHOPHOro 30HAA C 60KOBbIM BXOAHbIM OTBEPCTMEM M MPOYHbLIM
HaKOHEYHNKOM MNpefoTBpaTuUT BTATMBAHME XULKOCTU B NPO600TOOPHYIO NHUIO.

Ecnn Ha rasoaHanu3aTtop Wiu YCTPOWCTBO oT6opa npob6bl monana XWAKOoCTb, WX criefgyeT cumTaTb He-
roOAHbIMY K NPUMEHEHUIO, NOKAa XWUAKOCTb He ByAeT MOMHOCTbI0 yaaneHa.

9.3.5 Mepbl No NpefoTBpaLLEHNIO KOHOEHCaL NN

Mpy NnepemeLleHnn NeEPEHOCHOro rasoaHanunlartopa 13 XoN04HON B TEN/YHO cpeay HEOOGX0A4MMO BbKAATb
[ocTaToyHOe BpeMms, 4Tobbl ero Temneparypa nosbicunachk, U, Takum obpasom, nsbexarb KoHAeHcaLun napa,
KOoTopas MOXeT NOCMYXWUTb NPUYNHON 3arpsa3HeHuns gatumka u (Mam) NpMBeCcTM K OLWMBOYHBIM NoKasaHnaM npu
N3MepPEHUSIX.

HacblLWweHHbI Nap MOXeT 3aKynopuTb OrHenperpaguTenn HeKOTOPbIX TUMOB AaT4YMKOB, 4YTO caenaeT ra-
30aHanM3aTop HepaboTOCNOCOOHbLIM.

9.3.6 OTpaBfieHVe faT4YMKOB

Ecnv nepeHoCHOW MHOrOKOMMOHEHTHbIN razoaHanm3aTop COAEPXUT AaTyuuku ANsS onpefeneHns HU3KnX
KOHLEeHTpauuini TOKCMYHbIX rasoB (Hanpumep CepoBOLOpOAa, amMMuaka u xaopa), T0 rpagyvmpoBka AaTuynKoB
TOKCUMYHbIX Ta30B MOXET Bbl3BaTb YMEHbLIEHUE YYBCTBUTENbLHOCTM HEKOTOPbLIX TUNOB AATYMKOB FOPHYMX ra-
30B, B YaCTHOCTM TepmokaTanutuyeckmx. CnegyeTt NPUMEHATb TONbLKO NOBEPOYHble ra3oBble CMecu U MeTo-
OVKY TpafyvpoBKW, NpeanucaHHble n3rotosutenem. Ecnvm npu koHTpone Bo3gyxa paboyeil 30Hbl MHOTOKOMMO-
HEHTHbIM raszoaHanm3aTopoM cpabaTbiBasia aBapuitHas curHaansauus no KakomMynmbo us KaHan0B TOKCUYHbIX
rasos, T0 HEO6X0ANMO NPOBEPUTbL YYBCTBUTENLHOCTb AaTuMKa roproYnx ra3os nepej fanbHellMm Ncnosnb3o-
BaHWeM rasoaHanusartopa.

Ecnv BepoOATHO NpucyTCcTBME B aTMocdepe BELLECTB, OTPAB/SAWWMX AATYMKM (HANPUMEpP CU/IMKOHOB,
3TMANPOBAHHOT0 6eH3MHa, KUCAOoT 1 Ap.), HeobXoAUMO Yalie NPoBEPATb YYBCTBUTENbLHOCTbL TEpMOKaTanuTu-
YECKUX, 3TEKTPOXMMUNYECKMX N MOYNPOBOAHUKOBbLIX A4aT4MKOB (CMm. 9.2.2).

9.3.7 N3meHeHNA Temnepartypbl

Mpn noBbiWeHWN TemnepaTtypbl, Korga ncnapsaemMocTb XWAKOCTeW Bo3pacTtaeT, Heo6Xxo4MMO NPoBOAUTb
N3MepeHns vale € yyeTom TOro pakta, 4To 06beMHOE cofepXaHne napa B BO3AYyXe MOXeT yABauBaTbCs Mnpu
NoBbIWEHNN TeMnepaTypbl Ha kaxable 10 °C.

9.3.8 CnyuaiiHoe noBpexaeHne

Ecnv nepeHOCHOl nnn nepeaBmXHOW razoaHannMsaTop ynaa uin noay4vymn noBpexaeHuns, To moryT ObiTb
NoBpeXAeHbl 3/1IeMeHTbl, obecneynBalne ero B3pbiBO3aALWNLEHHOCTb U (MIN) TEXHUYECKNE XapaKTepucTu-
kn. B aToM cnyyae crnefyeT HEMeA/IEHHO OTKIYMTb razoaHann3atop, NPOBECTU ero TuiaTesibHbli 0CMOTP,
BbINO/IHATbL B C/ly4ae He0O6X0AMMOCTM PEMOHT M OTrpajynpoBaTth nepes NOBTOPHbIM WCMNO/Ib30BaHNEM.

9.3.9 MUHUMaNbHble AecTBUS — NpUHUUN «CunTan rnokasaHus un 6erm»

BesonacHocTb Bo3pacTaeT, ecnu obpawatb BHUMaHWE Ha He3HauuTesbHble U3MEHEHWA NnokasaHwui, a
He nonaraTbCsA BCELLENO Ha aBapuilHyl curHanusauuto, kotopas Bcerga cpabaTtbiBaeT Npu 3Ha4YeHMsax noka-
3aHWiA Bblle Hy/A.

Be3 BCeCTOpOHHEN NOArOTOBKM MOMIb30BaTe b HE AO/DKEH NPOBOAUTL U3MEPEHUSA B cpefe, rae haktuye-
CKN MPUCYTCTBYET WM OXMAaeTcs NPUCYTCTBME BbICOKOrO COAEPXAaHWUA FoOpYMx rasoB uan napos.
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MorpewHoCcTb N3MEPEHUSI HE BaXHa, NMoka 060pyAoBaHMe YCMewHOo NPOXoAUT NPOBEPKY YyBCTBUTESb-
HOCTW: 3aja4a nosb3oBaTeniss He NPOBOAUTL U3MEPEHUS, ero uesib — 6e30WNH604YHO 0GHAPYXNUTE NPUCYTCTBUE
B aTMocdepe roptoyero rasa.

Monb3oBaTtesb, paboTaroLWmnii BO B3pbIBOOMNACHONM 30HE, MOXET He 6biTb XOPOLLIO 3HAKOM CO CBOWCTBaMM
B3PbIBOOMACHbIX ra30B U BpeAHbIM BO3AENCTBMEM OKpPYXawLen cpeabl. B nogo6HbIX cny4vyasix nonb3oBaTesib
[O/MKEeH PYKOBOACTBOBATLCS NPUHUMNOM «CunTan nokasaHus u 6erms.

CornacHo 3ToMy NMPUHLMNY OCHOBHLIMU AECTBUAMU SABMAOTCS:

a) HabnaeHne 3a NokasaHUAMUW Ha YUCTOM BO3JyXe B YC/IOBUAX, MaKCUMasibHO NPUOBIMKEHHbIX K yC-
NOBWSIM, KOTOpPble BCTPETATCS B KOHTPO/IMPYEMOWA cpefe, 0CO6EHHO 3TO KacaeTcsl TeMnepaTypbl U BI@QXHOCTU
oKpyXxatoulieli cpefbl.

MpumMevyaHne — Takke BaXHa BbiCOTAa Haf YPOBHEM MOPS: U3MEHEHVE BbICOTbI HA 100 M MOXET NMPUBECTU
K UI3SMEHEHMIO MOKa3aHWii AaTumka KUC/I0poaa;

b) KOPPEKTUPOBKA HYMEBbIX NMOKa3aHWii Ha YNCTOM BO3AYXE WU, EC/IN 3TO HE paspelleHo UAn npakTuye-
CKW HEBbLINOSTHAMO, 3aNUCb NOJIYYEHHbIX B YUCTOM BO3AyXe MOKas3aHWii;

C) ecnu npu BXoAe B ONacHyl 30HY NoKasaHus rasoaHasnnsatopa U3MeHU/IMCb OTHOCUTESIbHO nokasaHuii
B YUNCTOM BO3AyXe, TO 3TO U BYAYT «TOUHbIE MOKa3aHMA»;

d) ecnu Bbl yBUAENN Takne nokasaHuUsi — yXoAUTe U3 30Hbl, 3TO U €CTb TO, YTO Ha3bIiBAETCS NMPUHLUNOM
«Cuntan nokasaHumsa n 6ern»;

€) nocTaBbTe B M3BECTHOCTb OTBETCTBEHHOE /IML0, KOTOpoe ob6ecneynT TujaTeslbHoe uccnegoBaHue 06-
CTAaHOBKW culaMy KBaNM@uULUMPOBAHHOTO NepcoHana ¢ cobnoaeHnemMm Heo6XoANMbIX MepP NPeaoCTOPOXHOCTH.

10 O6y4eHMe TEXHMNYECKOrO nepcoHasia

10.1 O6LKe NOJIOXEHUS

ObyyeHune JOMKHbI NPONTU Kak cneumannucTbl N0 TEXHUYECKOMY O06CMYXMBaHWNIO ra3oaHann3aTtopos, Tak
M nepcoHan, Mcnonb3ywlmnii B pabote nokasaHnsa rasoaHanusatopos. CyuwecTByeT pasnuyne mMexagy nogro-
TOBKOW nonb3oBaTtensa (onepartopa) v NOArOTOBKONM cneunanncta no TeXHn4eckomy o6CnyXuBaHUo, NOCKO/b-
Ky nonb3oBaTtenb 060pyA0BaHusA, Kak npaBu/o, He HeceT OTBETCTBEHHOCTU 3a ero TexHuyeckoe obcnyxusa-
Hue. HeobxoauMmo cpasy pasrpaHuymTb Poan 3TUX CMeunanmcToB.

Takxe HE06X0AUMO 06YyYEHNE OCHOBHbIM OFpaHUYEHUsAM, AUKTYEMbIM YC/IOBUAMY OKpYXatoLein cpeabl
N xapaktepucTukamu o6opygoBaHus, n obyyeHme ocHoBam 6e30nMacHOCTW A1 BCeX NuL, KOTopble caMu pa-
60TaloT UM HecyT OTBETCTBEHHOCTb 3a paboTy APYrux niogeli BO B3pbIBOOMNACHON 30He.

Ob6yyeHne MOXeT NPOBOAUTLCA KBAIUPUUMPOBAHHbIMW CNeuuanmcTaMun opraHmsauum, aKkcnayaTmpy-
Iowei razoaHanMTuyeckoe obopygoBaHue, WM HA ceMuHapax, NPOBOAWMBbIX U3roToBuTesem 3Toro o06o-
pyLoBaHuA.

JomkHbl 6bITb NpUoBpeTeHbl M [OCTYNHbI A/ ob6yyalolwerocs nepcoHana nevyatHole matepuasbl U3ro-
ToBUTENA 060pyAOBaHUA.

ObyyeHue nepcoHana AO/DKHO OTpaxaTb (dakTMyeckyl pabouylo 06CTaHOBKY M faBaTb SCHOE npej-
cTaBsieHne 06 OTBETCTBEHHOCTW 3aMHTEPECOBAHHbIX JINLL.

HacToATenbHO pekomMeHAyeTCs nepuoanyvyeckn NoBTOpPATb 06yyeHne nepcoHana v NpoBOAUTb MPOBEPKY
3HaHU.

OTyeTbl O MPOBEAEHHOM 06y4YeHUU W pe3ynbTaTax NPOBEPKM 3HAHWI cnepyeT XpaHUTb B TeYeHue ycTa-
HOB/IEHHOIO BPEMEHMU.

MpuMeyaHne — HeKOTOpble HaLMOHa/IbHbIE HOPMbI TPEGYHOT, UTOBLI 0GYUYEHWE MPOBOAWUIOCH KOMMETEHT-
HbIMW NMLLAMW B COOTBETCTBUW C OMpPeAesieHNEM MOHSATUSI «KOMMNETEHTHOCTb», 3atMKCMPOBaHHLIM B HOPMATUBHBIX [JOKY-
MeHTax cUCTeMbl 06pa3oBaHusi Ha HaUWMOHa/IbHOM YPOBHE WK B FOCYAAPCTBEHHbIX cTaHaapTax. O6yyeHne, OCHOBaHHOE
Ha KOMMETEHTHOCTW AAHHOrO TUMa, NOMUMO MHCTPYKTMPOBAHUA U MPaKTUYECKOro OMbiTa, TPE6YeT ohnLMasibHON OLEHKM
KabK[oro obyvaroLlerocsi, Kotopasi BbICTaB/ISIETCS KBAIMIMLMPOBAHHLIM 3KCNEPTOM, OAHOBPEMEHHO BbICTYMNAIOLLMM B Ka-
YyecTBe KOMMETEHTHOTO MHCTPYKTOpA.
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10.2 O6was nogrotoBka. OCHOBHbIE OrpaHU4YeHUs U 6e3onacHOCTb

[ns npoBefeHns obuieli NOATOTOBKM MOXHO BOCMO/1b30BaTbCA B KayecTBe 6a3bl HEKOTOPbIMU YacTaMU
pasgena 4, OTHOCAWMUMUCSA K OCOBEHHOCTAM pa3MeLLeHNS U NPUMEHEHUSA ra3oaHann3aTopoB, B COBOKYMHOCTH
C pasgenamu akcnayaTtauMoHHOW AOKYMEHTaLUUW, OTHOCAWMMNUCS K AENCTBUAM NepcoHana.

0O6s3aTebHbIli MUHUMYM WHGOPMaUUKM 06 OrpaHUYeHUaxX Npu NPUMEHEeHUN razoaHasMTM4eckoro 060-
pyfoBaHUA OO/MKEH cofepXaTb cnegyluwne CBeLEHUs:

a) razoaHanm3aTtopbl FrOpHYNX ra3oB CNOCOGHLI ONpeAesnnTb TOMbKO Te rasbl WAW Napbl, KOTOpble MNpu-
CYTCTBYIOT B HEMOCPEACTBEHHONM 6/M30CTM OT geTekTopa (MM Ha ONTUYECKOW OCKM TPacCOBbIX raszoaHanmia-
TOpOB);

b) razoaHann3aTopbl rOpHYNX ra3oB CMNOCOOHbI 06HAPYXUTb TO/ILKO T€ Mapbl, KOTOPbIE HE KOHAEHCUPY-
I0TCS Npu pabouyeli Temnepartype gatyumka unm ob6opyaoBaHus Ansa otbopa npobbl, ecnan Takoe nNpuMeHsieTcs;

C) Korga Temnepartypa BCMNbIWKNA XUAKOCTM 3HAYNTE/IbHO NPEeBbILIAET 3HaYeHne TeMnepaTtypbl OKpyXato-
el cpefbl, KOHLEHTpaLMUA ee NapoB 6yAeT HM3KON, He 6osiee HeCKObKMX npoueHToB HKIP;

d) razoaHanusatopbl roplYMX ra3oB He MOryT O6HapyXUTb roployYne XULKOCTU WAW Toployne TyMaHbl,
NbiSIb AN BOJIOKHA,;

€) MHOrue TuMbl ra3oaHaan3aTopoB roOpHYNX ra3oB MMEKT pasHble 3HAYEeHWS YYBCTBUTE/ILHOCTU K pas-
NNYHbIM rasam. Ecnv rpafyvpoBka rasoaHannsatopa nposefeHa no noBepoyHON rasoBoii CMecu O4HOI0 KOM-
MOHEHTA, a UCNOMb3YEeTCA OH AN ONpeAeneHns APyroro, To yBeNMYEHUE NOKa3aHWi ra3oaHanMsaTopa yKkaxer
Ha yBe/NMyeHne COAepXaHus rasa, HO 3TW MOKasaHus He GyAyT COOTBETCTBOBATb €ro AeWCTBUTE/IbHOMY CO-
AepxaHuio;

f) 6ecnopsifoyHble Moka3aHWsS MOTYT CBUAETENbLCTBOBATb O HEWCMNPABHOCTW rasoaHanusatopa Wim o
HanMumm atmocdepHbIX BO3MYLLEHWIA. B crnyyae cOMHeHUs cnegyeT NepenpoBepuUTb AaHHble C NOMOLLbH
BTOPOro rasoaHanmsartopa u (Uin) NpoBecTM MPOBEPKY pabOTOCNOCOOGHOCTM NEPBOro MPU KOHTPOMUPYEMbIX
YCNOBUSX, Nepeq TEM Kak NpoAo/HKUTb MM NOb30BaTbCS;

0) pegko cnyvaruweecs WM NOCTOAHHOE NMPUCYTCTBUE OnpefesiiemMoro rasa B HeGOMbLINX KOHLEHTpa-
LUMAX BbI30BET NOKa3aHWsA, KOTOPble MOXHO NPUHATL 3a Apeid HynsA. B cnyyae cOMHeHWs criegyeT NpoOBEPUTH
nokasaHnsi 060py0BaHNs Ha YMCTOM BO3AYXE;

h) ecnn nokasaHus NMepeHOCHOro raszoaHasuM3aTopa BbIXOAAT 3a Mpejenbl gnanasoHa M3MepeHuin npu
OBWXEHUN B N0O6OM HanpasfieHuu, TO crefyeT NpeanosioXnuTb NPUCYTCTBME MOTEHLMaIbHO B3PbIBOOMNACHO
cpenpbl 40 Tex nop, noka He 6yaeT goka3aHO o6paTHOe (HanpuMmep C NOMOLLbK NPOBEPKM BTOPbIM NMPUGOPOM
WU NPOBEPKM HYJ/IEBbIX MOKa3aHUii Ha YNCTOM BO3A4yXe M YyBCTBUTE/ILHOCTM MO MOBEPOUYHOI ra3oBOli CMecu);

i) HeKoTOpble roptoyne rasbl U BCe Napbl (3a UCKIOYEHNEM BOLASAHOr0) TOKCUYHBI YXX€ NPU He3HauyuTe lb-
HOM cogepXaHuun B Bo3gyxe. Heo6Xxo4MMO yunTbiBaTb BO3MOXHYI TOKCUYHOCTb Cpeabl U MpUHMMaTb He06X0-
AVUMble Mepbl NPefoCTOPOXHOCTH;

j) B 3aMKHYTOM NpOCTpPaHCTBE MOXET HabaaTbCA HeJoCTaTOK KMcnopoga, KOTopbld, B CBOKO o4yepefb,
MOXeT 6biTb Bbl3BaH Ha/IMYMEM TOKCUYHbIX BeLLecTB. Bxog B 3aMKHYTOE NPOCTPAHCTBO ABNSAETCHA cneyunanun-
3MpOBaHHOl onepauunein n TpebyeT ocob0li NOATOTOBKY;

k) npn otbope npobbl U3 3aMKHYTOro NPOCTPAHCTBA CUJ/bHbIA HeAoCTaToK Kucnopoga B npobe MoxeT
NPUBECTK K TOMY, 4TO Hambonee pacnpocTpaHeHHbIe TUMblI ra30aHanM3aTopoB rOpKYMX ra3oB 6yayT BbligaBaTb
ownbOYHbIE NMoKa3aHus.

10.3 MoaroTtoBKa Nosib3oBaTesier (onepaTtopos)

B npocTeiiluem cnyyae Ana nosib3oBaTefieil NepeHOCHbIX razoaHanu3aTopoB AOCTATOYHO NpPoliTn 06y-
yeHue gelncTBMAM No NpuHUMNy «Cuutan nokasaHus n 6eru» (cm. 9.1 n 9.3.9). 3TOT Nnoaxon, ofHako, TpebyerT,
4yTOGbI creunanucT, pPyKoBOAALWMIA TakMMy MNONb3oBaTENAMU, Obll AOCTATOYHO MOAFOTOBJIEH, YTOObI HECTH
OTBETCTBEHHOCTb 3a KX 6e30nacHOCTb B 0c060O/ 06CTAaHOBKE, B KOTOPOI MOSb30oBaTenn, BO3MOXHO, OyayT
pa6oTaTb.

ANns onbITHLIX MoOSib30BaTesnieli MepeHOCHbIX rasoaHann3aTtopoB U A7 ONepaTtopoB, paGoTalwwux co
CTauMOHapHbIMK cUCTEMAMK, 0ByYeHNEe A0/DKHO ObliTb NMOCTPOEHO Tak, YTO6bl 06ecneYnTb NOHMMAaHWe MPUH-
LunoB paboTbl 060pyA0BaHUA, HaBblkM paboTbl C HUM, 3HaHWe paboumx yCNOBUI OKpyxallwei cpelbl U pa-
60Tbl cMCTEMbI B LenoM. Heob6xoAnMo nokasaTb onepaTopy, Kak NpoBOAUTbL BU3yaslbHblii OCMOTP W MPOBEPKY
paboTocnoco6GHOCTM 060pYyA0BaHUS, U COOGLLIUTL eMy, K KOMY HE06X0AMMO 06paLLaTbCa NpY BO3HUKHOBEHMWM
NoA03pPEHN B ero HEMCNPaBHOCTY.

Oco6eHHO BaxHO, 4TOOLI onepaTopy OblIM AaHbl UHCTPYKUUM NO AEACTBUSIM B c/llyvyae cpabaTbiBaHUS
aBapuinHO curHanusauum npu NpeBbllEeHNN YCTaHOBMEHHbIX NMOPOroB.
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Mepuogmnyeckn, Hanpumep pas B rog, He06GXOAUMMO MPOBOAUTL NOBTOPHOE O6Y4YeHMEe W MPOBEPKY 3HA-
HWiA. DTO XW3HEHHO BaXKHO A1 Tex 06bEKTOB, r4e cpabaTbiBaHUe CUrHanAM3auum NPpoMCcXoanT pesko.

[o BBOAA B 3KcMyaTauuto CTaLMOHapHbIX CUCTEM WM L0 Hayana MCMNO/Ib30BaHWS MEPEHOCHbIX raso-
aHann3aTopoB AO0/MKHbI 6bITb pa3paboTaHbl UHCTPYKUMKU, yCTaHaBNMBalLWIMe NOPALOK AecTBMIA nepcoHana
npu cpabaTtbiBaHUN aBapUNHON cUrHanmsauum, Npu No403PEHUM Ha HEUCMPABHOCTb 060pyAOBaHUA 1 Apyrue
Mepbl 6e30MacHoOCTH.

10.4 MoAarotoBKa creunanmucToB Mo TEXHUUYECKOMY 06Cy>KUBaHUIO

MoaroToBka cneunasMcToB Mo TEXHWYECKOMY O6CNYXUBAHUIO MpeAHasHayeHa Ans nuul, oTBevatowmx
3a NpoBejfieHe OCMOTPOB 060pPYAOBaHUS, Ero TeXHNUYEeCKoe 06CyXUBaHWe U rpagyvmpoBKy. Ans BbINOSHEHUS
3TUX 3a4ay Heobxoguma BCS MHpOpMaLUs, CoAepXallasics B aKCN/yaTaluuMoHHOW AOoKyMeHTauuu, BKIYas
MOHVMaHve MPUHLMNOB PaGoTbl AATUMKOB. [LOKYMeHTaLuMs M3rotToBUTeNnsi — OCHOBHasi 6a3a y4e6HOro kypca.

11 TexHuyeckoe 06CNyXnBaHNe — MnaHOBble MepPONPUATUS
1 obLlee aAMNHUCTPATUBHOE PYKOBOACTBO

11.1 O6wme NONoXeHUsN

PerynapHoe TexHnuyeckoe obcnyxuBaHne 6o rasoaHaNMTUYECKOW CMCTEMBI SIBISIETCA Ype3BblyaliHO
BaXKHbIM (DaKTOPOM, B/NSAKOLWIMM Ha HaAEXHOCTb OTAENbHbIX 6/10KOB cMCTeMbl. Hannydwne akcniyatayuoH-
Hble MokasaTenu cucTeMbl U ee 6e30Tka3Has paboTta MOryT 6bITb AOCTUTHYTHI TOMILKO G/1arofaps rpaMoTHOMY
ynpaB/ieHWI0, CTaBsALWEMY BO r/1aBy yria nporpaMmbl NOJSIHOrO, BCECTOPOHHEr0 TEXHUYECKOTO 06CNYXMBAHUS.

PykoBOACTBO Takoil nporpamMmoii 3aBUCUT OT YETKOro pacnpefeneHus ob6si3aHHOCTell Ha Bcex 3aTanax
(HanpumMep, KTO OTBeYaeT 3a NPOBefeHNE NPOBEPOK Ha MecTe 3KcnsyaTauumn, KTo — 3a Nepuoanyeckyto rpa-
OYVPOBKY, KTO — 3a TEXHMYECKOoe 06CNyXMBaHWEe) 1 OT rapaHTUK TOro, YTO 3afeiNCTBOBAHHbLIN NepcoHan nme-
€T COOTBETCTBYHLLY MOATOTOBKY W NepuoAMyeckn npoxoauT NMoBTOpHOe 06yyeHue M NpPoBepPKYy 3HaHUin. B
0653aHHOCTN PYKOBOACTBA TaKXe BXOAWT YCTAHOBJIEHME 3KCN/lyaTauMOHHbIX OrpaHuyeHnin (Hanpumep onpe-
[eneHne AoNnycTUMOro OTK/IOHEHUA MoKas3aHWl MpuM NpOBepKax B MPOLEecce 3Kcniayatauuu, Bbille KOTOPOro
npoBejeHne rpagyvpoBKM 065A3aTeflbHO, onpejesieHne NepuonoB rpagynpoBOK M TEXHUYECKOTo 06CcnyxuBa-
HMA U T. 4.).

Heob6xoaMmMo BECTU yyeT pe3ynbTaTOB BCEX OCMOTPOB, NPOBEPOK paboToCcnoco6HOCTU, MOBEPOK U ApPY-
rmx paboTt, MPOBOAMMbBIX C razoaHanTMUYecKoit cuctemoli. KomnbioTepHble NporpamMmMbl NpeocTaBAsOT npe-
BOCXO[HOE CpPEeACTBO XpaHEeHWs OTYETHON AOKYMeHTauuum no paboTe CUCTEMbI, B YAaCTHOCTM WHopmauun
0 MPOBEAEHHbIX FpagyupoBkax. B npunoxeHun D MOXHO HaiTu TunoBoii o6pasel, oTyeTa O TEXHUYECKOM
06CNyXnuBaHuu.

Fa3oaHanusaTtopbl AO/KHbI 06nagate WHAMBUAYANbHBIMU WAEHTUUUMpYyOLWUMY npu3Hakamn. Ha
NepeHoCHble 1 MepeaBMXHbIe razoaHasm3aTtopbl HEO6XOAMMO HAHOCUTb MapKMPOBKY (Hanpumep 3akpenuTb
3TUKETKY), coflepxallyto aaTy nocnegHeii rpafynpoBku 1 gaty oyepeaHo rpafynpoBku B COOTBETCTBUN C YT-
BEPXAEHHbIM rpaduKomMm.

Fa3oaHanu3aTopbl rOpHYUX ra3oB M razoaHanMTUYECKNE CUCTEMbI pa3HOO6pasHbl — OT MEPEHOCHLIX
npubopos, KoTopble 6epyT ¢ cobOn B MecTa, rae npegnosaraeTcs NpuUcyTcTBMe B BO34YyXe rOpHOUMX rasos, A0
CTauMOHapHbIX CAUCTEM, MPU NMPUMEHEHUN KOTOPbIX BO3MOXHO, YTO B TEYEHME BCEro MX CpoKa CNyXO6bl NOBbI-
LWEeHNEe cogepXaHnUs roplynx razoB He ByaeT 3addMKCMPOBAHO.

HeyposneTBopuTenibHOE TEXHMYECKOE O06CNYXMBaHUE, HeNpaBU/bHaAsA HACTpPOliKa HYy/ieBbIX MOKalaHui
W, B C/lydae MEPEHOCHbLIX ra3oaHann3aToOpoB, paspsXeHHas akKkymynsaTopHas 6atapes — BCE 3TO MPUYUHBI
OWMNHBOYHbIX NMoKa3aHWiA. BaXXHO NOMHUTb, YTO OWMOGOYHbIE MOKa3aHWs U HEWCNPABHOCTW rasoaHann3aTopoB
WUNN CUCTEM MOTYT OKa3aTbCsi HEOYEBUAHbIMU, U, CNefoBaTeslbHO, 06GHapYyXXeHWe ra3oB ABASETCS BCEro Nullb
yacTblo 06LLeli cTpaTerun 3awuTbl TEXHOIOTMYECKOTO 060pyA0BaHua 1 nepcoHana.

[JocToBepHOCTb pe3ynbTaTOB M3MEPEHU 3aBUCUT OT MCNOMb30BAHHON NpW TPagyupoBKE MOBEPOYHON
rasoBoil cmecu. Bce Tunbl ra3oaHannM3aTopoB — MEPEHOCHble, NepefBuXHbIe WM cTauuoHapHble (Bkovas
Kak razoaHanmsatopbl C BBIHOCHbIMU AaTyukamu, Tak 1 TpaccoBble rasoaHannsatopbl) — cregyeT nepuogunye-
CKM rpajyvpoBaTb C UCMO/Ib30BAHNEM MOBEPOYHOI ra30BOl CMECU, PEKOMEHA0BAHHON N3roTOBUTE/IEM.

Ecnn Heo6xoauMo onpefennTb NPUCYTCTBUE B BO3[YyXE HECKOJIbKMX ra3oB, TO YYBCTBUTE/IbHOCTb raso-
aHanusatopa K 3TUM rasam cregyeT Nnepuofuvyeckn MpoBepsTb C MCMNOJSIb30BAHMEM COOTBETCTBYHIOLIMX MOBE-
POYHbIX Fa30BbIX CMECE.
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FpafyvpoBKy crieflyeT BbINOMHATL PErynsipHo, OTYeTbl O rpagynpoBKax Kaxnoro rasoaHanusartopa unu
N3MepUTENIbHOTO KaHana ra3oaHasiMTMYeckoli cucTeMbl HEOOXOANMO COXPaHATh.

Meprof NpoBeAeHUS NPOBEPOK M rPajyMpoBOK 3aBUCUT OT MHOMMX hakTopos, B TOM 4ucnie OT Tuna
razoaHanm3aTtopoB (MNepeHOCHble, NepeaBMXHbIE UKW CTaLMOHAPHbIE), UCMNOMb3YyEMOro MeToAa W3MepPeHUs,
npeo6nagawlmnx ycnoBuiA okpyxatLlieid cpefbl, UMELWErocs onbiTa akcnayaTaynn v AeiicTBUTENbHbIX AaH-
HbIX MO HAAEXHOCTH.

PekomeHfauun, Kkacawlulimecs rpagympoBk/ rasoaHann3aTtopos:

1) ra3oaHanm3aTopbl HEOO6XOAMMO PErysisipHO OCMaTpMBaTh Ha HasMunMe BO3MOXHbIX HEMCNPABHOCTEMN,
NoBpeXAeHU N NHbIX AeeKTOB;

2) rpafyvnpoBKy raszoaHannM3aTopoB HE06X0AMMO MPOBOAUTbL B COOTBETCTBUM C MHCTPYKUMSAMU W3roTo-
BUTENSA C NOMOLLbI PEKOMEHA0BAHHOIo Habopa NMPMCNOCO6/1EHN N KOHTPObHO-N3MEPUTEIbHbLIX NPMG0POB
(cm. 8.10);

3) cTayMoHapHble raszoaHann3aTopbl AO/DKHbI BbITb OTrpagyMpoBaHbl NpU MycKoHanafouHbix paboTax u
BMOCNEACTBUN [0/HKHbI NMPOXOAMTb NEpUoANYECKMe TPagynpoBKA 1 NoBepku. 18 BHOBb BBEAEHHOro 060py-
[OBaHNA HEOH6XO4MMO C OCTOPOXHOCTbI0 MOAXOAUTb K YCTAHOB/IEHUIO NEPUOLAUYHOCTU TPAAYNPOBKM, HauyMHas,
MOXET ObITb, C eXeHefenbHOol rpagynpoBKM U, BO3MOXHO, NMEPEXOAs 3aTeM K eXXEeMeCs4HOW, no mepe Toro
Kak C OMbITOM 3KCnayaTtauun pacteT yBEPEHHOCTb B YCTAHOB/IEHHOM 060pyA0BaHMM HA OCHOBAHUW OTYETOB O
NPOBEAEHHOM TEXHUYECKOM 0OCNYXMBaAHUN;

4) ans NepeHOCHbIX rasoaHann3aTopoB c/ieAyeT 4acTo BbIMOJIHATL MPOBEPKY 4YYBCTBUTE/IbLHOCTHU
(cm. 9.2.2) nnn rpagympoBky (cm. 9.2.3). B Tshkenbix yCAOBUAX 3KCnayaTauum nam B cuTyauum, Korga Hemsse-
CTEH BO3MOXHbI/i COCTaB aHanM3npyemoii cpefbl, a Takke B TOM C/lyyae, Korga raszoaHanv3atopbl UCNOJb3Y-
I0TCS peAKo, NPOBEpPKY YYBCTBMTENbHOCTU W rpagyupoBKy HEOGXOAMMO NMPOBOAUTL HEMNOCPEACTBEHHO Mepej,
KaxgblM cnyyaeM ucnosb3oBaHus. Korga Heo6xoaumo ohopMUTb paspelueHue Ha paboTy BO B3pbiBOOMac-
HOli 30HEe, CU/IbHbIM apryMeHTOM CTaHOBATCS NpoBepka YyBCTBUTENLHOCTM MOC/ie NPOBEAEHUSI N3MEPEHMIE BO
B3pPbIBOONACHOW 30HE U [OKYMEHTMPOBAHWE MOJIYYEHHbIX PE3YNbTaToB. B MeHee XecTKUX ycroBusx cnepyet
ncnonb3oBaTh NMPUBELEHHbIE B NepeyncneHnn 3) pekomeHgauum gns ctayuoHapHbIX rasoaHann3aTopos.

MpumeyaHne 1— PyKOBOACTBO MO 3KCM/yaTauuy NMepeHOCHbIX ra3oaHasm3aTopoB, COOTBETCTBYOLUMX Tpe-
60BaHuaM |EC 60079-29-1, JO/MKHO codepXaTb METOAMKY MPOBEPKM paboTocnocO6HOCTU 060pYyAOBaHMS MO ra3oBbiM
CMECSIM eXe[JHEBHO, nepes Kaxk/abiM AHEM NPUMEHEHUs 060PYyA0BaHUs, Kak onvcaHo B 4.4;

5) ecnn BepOSAITHO NPUCYTCTBME B aHa/IM3UPYEMON Cpefe HECKO/IbKUX ra3oB, ra3oaHanm3aTtopbl AO/DKHbI
OblTb OTrpagyMpoBaHbl N0 MOBEPOYHON ra3oBO CMECK TOro rasa, K KOTOPOMY OHW HauMeHee YyBCTBUTESbHbI.

JonyckaeTcsa ucnonb3oBaTth 4/ FpajyMpoBKM NOBEPOYHYHO Fa3oBYH CMECb, COAEPXALLY FoOpruYunii ras,
OT/INYHBIA OT ONpefensemoro KOMMOHEHTa, eCcnu Mpu rpagyMpoBKe MOXHO cAenaTb COOTBETCTBYHLLYH MO-
npaBskKy, YYuTbiBalOLWY pasHULy B YyBCTBUTE/IbHOCTU ONpefeniaieMoro 1 noBepovyHoOro KOMNoHeHTos. OgHako
ecnivu OOHUM U3 onpejeriieMblX rasoB siB/SeTCA MeTaH, cnefyeT UCNo/b30BaTb MOBEPOYHYIO ra3oBYl0 CMeCh
MeTaHa B BO34yXe.

[nsa Toro 4to6bl rapaHTUpPOBaTb COOTBETCTBME B3PbIBO3ALLULLEHHOTO 060pyAOBaHUA cepTudmkarty, nio-
601 PEMOHT WM TeXHMYECKOe O06CMyXMBaHue, 3aTparvBalllime cpeAcTBa B3pbiBO3alUThI, cnegyeT NpoBO-
AVTb B COOTBETCTBUU C KOMMNJIEKTOM MHCTPYKUUI U YePTEXe, MONyYeHHbIX OT Bragesnbua ceptudukara. XXe-
natenbHO nepepasaTb razoaHanusaTopbl 4718 PEMOHTa Bnajenbuly ceptudukata. Heobxognmo cneposatb
TpeboBaHUaM, BkIOYeHHbIM B IEC 60079-17 n B IEC 60079-19.

MpumeyaHune 2— Bo MHOIMX CTpaHax lopuanveckass 0TBETCTBEHHOCTb 3a COOTBETCTBME OTPEMOHTUPOBAHHO-
ro o6opyaoBaHua TpeboBaHMAM cepTudmkaTa NexnT Ha Bnagesnsle (Nonb3osartesie) aToro 060pyA0BaHuS.

Fa3oaHanusaTopbl, NoAfnexaline rpafyupoBke WM TEXHUUYECKOMY OGCNYXUBAHWUIO, CrefyeT XpaHuThb
OTAE/IbHO OT NMPOLeALNX TEXHUYECKOe 06CyXMBaHMEe U TPafyupoOBKY U rOTOBbIX K UCMOJIb30BAHUIO.

3anacHble 4acTu Npu XpaHeHuu MOryT NpuiATM B HEFrOAHOCTb BCAEACTBUE HAPYLUEHUS YCMOBUIA UAN UC-
TEUEHNs CpPOKa XpaHeHUs U UX BCEraa crnefyeT NpoBepsTb Nepef WCno/fib30BaHUEM, B HACTHOCTM, HEO6XOAU-
MO c 0co60li OCTOPOXHOCTbIO 06palaTbCs C MOBEPXHOCTSAMU ONTUYECKUX AeTanei.

N3MeHeHUsi B TEXHONIOTMYECKMX Npoueccax, Npu KOTOPbIX MPOMCXOASAT Ko/ie6aHUsi KOHLUEeHTpauuu ro-
plouMX BelecTB M (UM) B NpoOLEcCe MOSB/AITCA pas/iMuyHble roplYne BelecTBa, MOryT cTaTb NPUUMHONA
BO3HWKHOBEHMSI OMAaCHbIX CUTyauuii. [lo NOsSIBNEHNS Takux U3MEHeHUh Heo6XoANMO MPOBECTU NMPOBEPKY [0-
MyCTUMOCTMW MCMO/Ib30BAHMA ra3oaHann3aTopoB U UX rpafympoBKY Npu HEOGXOAMMOCTMN.
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11.2 PernameHTHble NPOBEPKU

11.2.1 O6wme nonoxeHuns

OnucbiBaeMble HMKE OCMOTPbl U NMPOBEPKM CReAyeT PeryssipHo NpoBOAWUTbL A/ NOAAEPXaHUA Hafex-
HOli paboTbl razoaHasnTUYeckoro o6opyaoBaHus.

Ecnu Tekywiee cocTosHMe 060pyAOBaHWUs HEW3BECTHO, TO OHO AO/DKHO ObiTb YCTAHOB/AIEHO A0 Hadana
npoBeAeHNsA periaMmeHTHbIX paboT.

11.2.2 CtaumoHapHble CUCTEMBI

a) perynsipHblil BHEWHNA OCMOTP

Heo6xoaMMO NpOBOAUTL PErysisipHbIi OCMOTP NaHenu ynpassieHus. OT4YeTbl, COCTaB/IEHHbIE MPU KaX-
[0 NpoBepke, BK/HOUaa Bce 06HapYXeHHble Npo6/ieMbl, AO/MKHbI ObITb NOAMNMUCAHbI, 4AaTUPOBaHbl U NOALIMNTHI.
O6HapyXeHHble HeNCNpPaBHOCTU cnefyeT HEMEAJ/IEHHO YCTpaHuTb;

b) perynsipHas npoBepka paboTtocnocobHocTH

Heob6xoaMmMo perynsipHo NpoBepsTb Ny/bT yNpaBAeHUs U Ny/ibT aBapuiltHO CUTHaNM3auuu, BKYasa ux,
4T06bI Y6EaNTLCH, UTO OCBELLEHNE, aBapuitHas curHanmsaumns 1 CoOoTBETCTBYHOLLAA 3/1IeKTPOHHAA annapartypa
pa6oTalT fO/MKHbIM 06pa3oM. O6beM 3TMX NPOBEPOK CUIbLHO 3aBMCUT OT TMMNa MCNosb3yeMoro obopyaoBa-
HUSi. OBGHapYXEeHHble HENCNPABHOCTU CNeAyeT HEMEA/IEHHO YCTPaHUTb;

C) nepuognyeckuii NOBTOP rpagynpoBKN CUCTEMBI

3Tn paboTbl ABMAATCA KUIHEHHO BaXHbIMU A9 06ecneyeHns HafeXHOCTU cucTembl. B MHOrokaHanb-
HbIX cucTeEMax HeobXxoAUMO MPOBECTM FPafyMpPOBKY KaXAoro gatymka, NpOBEpPMB Mpu 3TOM Nepepavy CUrHa-
NI0B OTAATUYMKOB K 6/10Kkam ynpaBneHus. Pe3ynbtatbl NpoBepkM HEOOXOAMMO AOKYMEHTMPOBaTb, YTOObLI NMETb
[OCTOBEpPHbIE faHHble 0 KOHUTypauum cucTeMbl, ee 0COBEHHOCTAX, CPOKe CNYX6bl KOMMOHEHTOB U T. 4. OTU
AelicTBMS NOMOTyT NpefoTBpPaTUTh BO3MOXHbIe MPO6aeMbl A0 MX pa3pacTaHus.

[na TOYHOW NpoBepKM Hyns TPaccoBbIX ra3oaHann3aTopoB HE06X0AMMO yLO0CTOBEPUTLCSH B OTCYTCTBUM
ropryero rasa B cpefie Ha MPOTAXEHUU BCEro ONTUYECKoro nyTu. [11s 3TOro, kak mpasBuaio, UCMOJb3yHTCA
NepeHOCHbIe ra3oaHann3aTopbl C BbICOKOW YyBCTBUTE/NIbHOCTbLI. [/1S5 KOHTPONSA U PEryiMpoBKN YyBCTBUTE/b-
HOCTM Npo6a NOBEPOYHOrOo rasa B repMeTUUHOl s4elike C Npo3payYyHbiMy OKHaMMK MOMeLaeTcs Ha JIMHUIO ONTu-
4Yeckoro nyTu razoaHanusatopa. [ns npoBepkm paboToOCNOCO6GHOCTM rasoaHanm3aTtopa BO3MOXHO MpUMeEHe-
HUe npeaBapuTesIbHO OTKAIMBGPOBAHHOIO ONTUYECKOTO PUILTPA;

d) KOHTpONb paboTOCNOCO6GHOCTN CUCTEMBI

Mpn npoBepke paboToOCNOCOOGHOCTU CUCTEMbI AO/IKHO ObiITb NMPOBEPEHO BbINOJIHEHME BCEX (PYHKUUIA cu-
CTEMbI, HAYMHasA OT NPOBEPKU OTAE/bHbIX ra3oaHanM3aTopoB M TOUeK oT6opa NpPo6bl M 3akaHYMBast NPOBEPKON
BKNOUEHNS YCTPOWNCTB, obGecnevmBalUMx 6e3o0nacHoCTb. B xo4e 3TMX MPOBEPOK AO/MKHO ObiTb MPOBEPEHO
BpeEMS YCTaHOBJ/IEHUS MNOKa3aHWA W BpeMs cpabaTbiBaHWSA CUTHaNM3auumM A1 KaXAOoro rasoaHanusartopa.
AHanornyHble NpPoBEPKM AO0/MKHbI ObiTb NPOBEAEHbl ANA KaXAOW TOYkM oT6opa npobbl, BKAOYAA MPOBEPKY
BPEMEHWN TpaHCnopTMpoBaHUsA Npobbl. MonyyeHHble pe3ynbTaTbl A0/KHbI CONOCTaBAATLCA C TpeboBaHUAMMU,
yKa3zaHHbIMW B TEXHWYECKO AOKYMEHTaLMN.

B cuctemax ¢ MHOroTo4e4YHbIM MPO6GOOTHOPOM UM LEHTPanu3oBaHHbIM 6/10KOM AATYMKOB HEOGXOA4MMO
NPOBECTM rpagyupoBKYy rasoaHanmsatopa M NPOBEPKY €ro uenein aBapuinHom curHanmsayuu.

[JononHntenbHO HEO6X0ANMO MPOBEPUTL LENOCTHOCTh CUCTEMbI OT60pa NPO6bI U KaXA0N No OTAE/bHO-
CTV NPO6GOOTHOPHON NMHUM NYTEM MoAayM NOBEPOYHON ras3oBoli cmecu (Npy aTMocepHOM gaBneHuun!) Heno-
CPeACTBEHHO Ha BXO[, Kaxgol nuHuu, ybéeanBlINCh NMPWM 3TOM, YTO NOKasaHusa rasoaHanmsatopa npakTnyecku
He OT/IMYalrTCHA OT NMokasaHuii Npu nojave TOW e CMecu HenocpefCTBEHHO Ha BXOJ rasoaHanusartopa.

Camblii npocToli cnoco6 nofartb ras npu AaB/IEHMW, PpaBHOM aTMOC(EPHOMY, — WUCMOJ/Ib30BaTb TOHKME
naacTukoBble Npo600TOOpPHbIE Mewkn. a3 M3 6annoHa nog AaB/leHMEeM Heob6xoAMMO nogaBaTb yepes pe-
rynaTop pacxoga, npu 3TOM pacxoj Hafjo yCTaHOBUTb 6osiee BbICOKMM, YeM pacxof npobbl, M36bITOK rasa
c6bpacbiBaTb B aTMocepy.

MpumevyaHne 1— 3710 Hanbosiee BaxHasi NPOBEPKA CUCTEMbI, KOTOpas A0/MKHA ObITb MPOBEAEHA Nepes, BBO-
[JOM B 3KCnnyaTauuio 1 cucTematmyeckn noBTopATbCA. MeToavkKy NPOBEPKA MOXHO MOJYyYUTb Y U3roTOBUTENS.

MpumeyaHue 2— KOHTPO/b PaGOTOCMOCOBHOCTU CUCTEMbI C NPOBEPKOI BCEX (RYHKLMIA CUCTEMBI, 06ecneyn-
BatoLyx 6e30MacHOCTb, COOTBETCTBYET KOHTPO/ILHOM MPOBEpKe, 06513aTenibHol A5t cucTemM dhyHKLMOHa/IbHOM 6e3onac-
HocTu B cooTBeTcTBMM C |IEC 61508;

8) cocTaBnieHne ot4yeta 0 TEXHUYECKOM 06Cf|y)KI/IBaHI/II/I
B npunoxeHnn D MOXHO HanTn o6pa3eu TUNOBOIoO oT4eTa O TEXHNYECKOM O6C]'Iy)KI/IBaHI/IVI.
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11.2.3 MNepeHOCHbIE 1 NepeaBUMXHbIE razoaHaIM3aTopbl

a) BHELUHUA oCcmMOTp:

1) npoBepuTb rasoaHann3aTopbl Ha HaNM4yMe HapyweHuii pabotocnocobHocTn: cbomn B paboTe, HEUC-
NPaBHOCTb CMTHaNM3auuu, oTCYTCTBME HY/IEBbLIX MOKa3aHWii Ha YNCTOM BO3gyxe U T. 4.;

2) ybegutbca, 4TO rasonpoHuuaemas MembpaHa gartyuka WaW OrHenperpaguteslb He 3arps3HeHbl,
Ha HUX HEeT KakMxnMbo MOKPbITUIA, KOTOpble MOTyT co3gaTb MPensaTCTBMS 4Aa AOCTyna rasa wam napa K 4yB-
CTBUTE/NIbHOMY 3/1IEMEHTY AaTumka. Y6eauTbcsa, YTO 3HAUYeHUe pacxofa, Co3[aBaemMoro ycTpoicTeom ot6opa
Npobbl, COOTBETCTBYET YCTAHOB/IEHHOMY 3HAYEHUIO;

3) B ycTpoicTBe oT6opa Npobbl OCMOTPETb ra30Bble JIMHUU U UX COefuHeHUs. Tpybkn n UTUHIN
C TpewmuHaMmn, BMATUHAMM, THYTbIE U C APYTUMU MOBPEXAEHUSMU CrefyeT 3aMeHUTb Ha 3anacHble 4acTw,
peKkOMeHA0BaHHbIe N3rOTOBUTESNEM;

b) NpoBepka YyBCTBUTE/TBHOCTYU

MpoBepKy YyBCTBUTENBHOCTM NPOBOAAT Kak MUMHMMYM MNpu NpoBepke paboToCnoCOGHOCTU WM Npu rpa-
ayvwpoBke. Kaxgasi onepauusi npegycMaTpuBaeT BbINOJIHEHWE CAEAYOLWNX AeACTBUNA:

1) ybegnTbesa, 4TO NpU Nojave Hy/eBOro rasa nokasaHus rasoaHanusaTtopa 6/U3KM K HYN; nNpu oT-
CYTCTBUM HYNEBOro rasa B C/lydae NPOBEpKU rasoaHasmMsatopa C TEPMOKATAIMTUUYECKUM AaTUMKOM Jonycka-
eTca BPEMEHHO M30/IMpOoBaTh YYBCTBUTESbHbI 3/IEMEHT OT AOCTyNna aTMOC(EPHOro BO3AYyXa;

2) nogatb NMOBEPOYHYK ra30BYH CMECb Ha rasoaHanusaTtop, crefys WHCTPYKLUSIM, NPUBEAEHHbLIM
B PYKOBOACTBE MO 3aKcnayatauuu.

MpoBepka paboTOCNOCOGHOCTM OT/IMYAeTCA OT rPagyMpoBKM TeMm, YTO B NEpBOM c/yyvyae JOonycTumoe
OTK/IOHEHWEe MnoKasaHuil Npu nogavye NOBEPOYHON ra3oBOil cMecu onpegensieT cneunanunuct, NpoBoAALWNIA NPo-
BEPKY, NPV 3TOM YyBCTBUTE/IbHOCTb HE pPEerynnpyeTcsi, XOTs MOACTpOlika HyneBbiX MOKasaHWii MOXeT 6blTb
paspelweHa. Takylo NPOBEPKY C yCNEXOM MOXeT NMpoBecTu nofib3oBaTesib (oneparop).

FpafyvpoBKy crieayeT BbINO/HATbL MEPUOANYECKM, B COOTBETCTBUMN C COCTABNEHHbIM rpadpnkoM, a Takxe
€C/i1 OTK/IOHEHWE MoKasaHuii Npu npoBepke paboTocnoco6HOCTM NpeBbiWwaeT gonycTuMmoe. OTBETCTBEHHOCTb
3a BbINOJIHEHWE TPAAYNPOBKM MOXET OblTb BO3/IOXKEHA HA NEPCOHas, 3aHUMAaOLNACSA TEXHUYECKUM 06CAYXU-
BaHMeEM;

C) cocTaB/ieHNe oTyeTa O TEXHUYECKOM 06CTy)XMBaHUM

B npunoxeHnn D MOXHO HaliTu obpasel, TUNOBOro oTyeTa O TEXHMYECKOM O06CAYXUBAHUN.

11.3 TexHu4yeckoe 0b6CnyXMBaHme

11.3.1 O6wme NoNoXeHns

PaboTbl MO TEXHUYECKOMY OBCAYXMBAHUID HE AO/MKHbl CTaBUTb NOA yrpo3y 6€30nacHOCTb B KOHTPO/IN-
pyemoii 30He.

K paboTtam no TexHM4YeckoMy 06CAyXMBaHWUIO raszoaHanvM3aTopoB AonyckatlTcs avua, npoweawe 06-
yYyeHne UCNOMb30BaHNO MO Ha3HAYEHMIO, TEXHUYECKOMY 0OCNYXMBAHUIO U PEMOHTY razoaHanM3aTtopos.

Ecnu y nonb3oBaTensa HepocTaToO4yHO 060pyAOBaHWS UM KBaNMULUMPOBAHHOIO nepcoHana gJs npo-
BeEeHNS TEXHMYECKOro 06CNYXMBAHUA B COOTBETCTBUU C pPEeKOMEHAALUSMU M3rOoTOBUTENSA, HEOOX0ANMO 06-
paTuTbCA K U3TOTOBUTENO WM B KBATUMULMPOBAHHYH CEPBUCHYIO CNYXO6y.

MonHble 1 NogpobHble WHCTPYKUMM NO MpOBepke paboToCnoCO6HOCTM ra3oaHasnM3aTopoB U 3aMeHe
CMEHHbIX 3/1eMEeHTOB MOXHO NONY4YNUTb Y U3roTOBUTENA. I'Iepequb 3anacHbIxX vacTein npnBoanTCA B pyKoBOA-
CTBE MO 3KCnayaTayuu.

Mocne ycTpaHeHuss No6o HeUMCNpPaBHOCTU (PEMOHTA WM 3aMeHbl 3anacHbIX YacTei, BbINMOSHEHHbIX
CTPOro B COOTBETCTBUM C MHCTPYKLUAMU WU3roTOBUTENHA) HEOOBXOAMMO MPOBECTU KOPPEKTUPOBKY HYNSA U YyB-
CTBMTE/IbHOCTU NO MOBEPOYHLIM Fa30BbIM CMecsM, Kak onucaHo B 11.8.

11.3.2 CtauymoHapHoe obopypoBaHme

PeMOHT 1 TexHuueckoe o6cnyxvnBaHue cTalunoHapHoro o6opyposaHunsa (BkNYas CUCTEMbI C BbIHOCHbI-
MW gaTyMkamu, TpaccoBble rasoaHanmsaTopbl, UX KOMOMHaUWIO, a Takke cucTtembl oT6opa npobbl) cnepyeT
NPOBOAUTL B COOTBETCTBUMU C YCTAHOBJ/IEHHbIMU Mpoueaypamu. HeucnpaBHoe o60pyAoBaHWE AO/KHO ObiThb
nepegaHo AN PeMOHTa B LeX, PacnofloXeHHbli 3a npegenamMmy B3pbIBOONAcHOW 30HbI. Ecnu oTcyTcTByeT
TOYHO Takol Xe razoaHanmnsaTop AN8 3aMeHbl HanpaB/IEHHOrO B PEMOHT, TO B KA4eCTBE BPEMEHHOI 3aMeHbl
MOXHO MCNOJ/Ib30BaTb NepeaBUXHOM razoaHanmsaTop.
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11.3.3 lNepeHOCHbIE N NepeaBUXHbIE razoaHanIn3aTopbl

[Na nepeHOCHbIX 1 NepeABMKHbIX razoaHan3aTopoB HEO06X04MMO NOMHUTb, YTO AJ1 PEMOHTA W Npo-
BEPKM MCMPABHOCTU rasoaHann3aTopbl AO/DKHbI ObiTb AOCTaB/IEHbl BO B3pbIBO6GE30MACHY 30HY KOMM/IEKTHO,
6e3 pa3bopkn Ha cocTaBHble YacTu.

11.3.4 PeMOHT raszoaHasinzatopoB. O6LiMe NOJSIOXeHUA

HewncnpaBHble razoaHanusatopbl cnegyeT:

a) Bo3BpallaTb U3rOTOBUTENIO;

b) BO3BpallaTb B aBTOPM30BaHHbIi CEPBUCHbLIN LEHTP U3rOTOBUTENS;

C) PEMOHTMpPOBATL B CNeLMann3MpoBaHHOM Lexe, 060pyAOBaHHOM MOJb30BATENIEM A1 TEXHUUYECKOTO
06CNyXnBaHUA rasoaHasMTUYeCcKoro ob6opyoBaHus;

d) HaBcerga n3bATb M3 3KcnayaTayuu.

11.3.5 NMops[oK AeRCTBUI NP TEXHNYECKOM 06CAY>XMBaHUN

11.3.5.1 O6wuKe nonoxeHns

BBuay pa3Hoo6pasns CyLLecTBYHOLLMX ra3oaHann3aTopoB HeuesniecoobpasHo B HACTOSILLEM cTaHgapTe
noApo6HO pacnucbiBaTb KaXAbli 3Tan TEXHUYECKOrO 06CAYXWBaHWUS, PEMOHTa W rpagyvupoBku. Lanee npu-
BEefleH NNLWb MepeyvyeHb OCHOBHbIX AENCTBUIA, KOTOpble cneayeT BbIMOMHATbL NpU Nt060M TEXHUYeckoM o6cCy-
XuBaHuu.

11.3.5.2 MopsAfok geiicTeunin

Ecnu rasoaHanusaTopbl nepefaHbl B UeX 4NsS NPOBeAEHUs NNaHOBOT0 TEXHUYECKOro 06CnyXuBaHus,
MepOonpuUATUS N0 TEXHUYECKOMY OBCYXMBAHUIO AO/MKHbI ObITb NMPOBEAEHbI NOSIHOCTLIO. Ecnu npuymHoli ne-
pefayn razoaHanuMsatopa ABASETCA HEUCMNPaABHOCTb, crefyeT 3aperncTpupoBaTb ONucaHne HeUCnpaBHOCTU
M NPOBECTU TOMbKO Te onepauuy TEXHUYECKOTo 06CNYXMBaHUS, KOTOPble OTHOCSATCSA K 3TOW HEUCNPaABHOCTW.
Ho Bce rasoaHanusaTopbl Nocsie PeMOHTa AO/KHbI ObITb OTrpafynpoBaHbl MO NMOBEPOYHbLIM Fa30BbIM CMECSAM
[0 nepejaun B aKcnayatauuio.

11.3.5.3 OTYeTHOCTb

Mepen nNpoBefeHNEM TEXHUYECKOTO 06CNYXMBaHWS HEOBXOAMMO O3HAKOMMUTLCS C 3anucsMU O paHee
npoBefeHHbIX paboTax. B npunoxeHnn D MOXHO HainTu obpasel, TUNOBOro oTyeTa O TEXHUYECKOM 06CYyXu-
BaHUN.

11.3.5.4 HeucnpaBHOCTb

Mpu NOCTYNNIEHMN Ha TeXHU4Yeckoe 06CAYyXMBaHWE HEWCNPaBHOroO rasoaHasuMsartopa cHavana Heob6Xxo-
AUMO NPOBEPUTL, He ABNSETCA NN AedeKT 3NeKTponuTaHus (Hanpumep HenpaBuNbHas yCTaHOBKa pPerynu-
PYEMOro HanpsXeHusi UM HEUCNPABHOCTb 3apPAAHOro yCTpPoOMCcTBa ANA aKKyMYNSATOPHbIX 6aTapeil) OCHOBHOM
NPUYMHOIM HEMCNpaBHOCTM, a 3aTeM NPOAOXKATb PaboThl.

11.3.5.5 3ameHa (peMoHT)

Mocne NpoBepKW 3M1EKTPONUTaHMA cnepyeT NPUCTYNUTb K MPOBEPKE YYyBCTBUTESbHbLIX 3/IEMEHTOB AaT-
UYMKOB, AATHYMKOB pacxoja B ycTpolicTBe oTbopa npobbl 1 YCTPONCTB CUrHanM3auun, onpeaesnsas npuynHbl He-
MCNPaBHOCTU U yCTpaHAa ux. Heo6XxoANMO PYKOBOACTBOBATLCS MHCTPYKLUSIMU M3TOTOBUTESSA, UTOOLI pPeWnTb,
3aMEeHUTb /I BECb y3e/ WM OTPEMOHTUPOBATL €ro, 3aMeHNB NOBPEXAEHHYIO AeTanb. [oBpexaeHHas geTanb
JOMKHA OblTb 3aMeHeHa Ha UAEHTUYHYH, COOTBETCTBYHOLLYI0 TEXHUYECKUM TpebOoBaHMUSAM M ONyCKam Ha opu-
TMHaNbHYO geTanb.

11.4 [atymkn

11.4.1 O6uwme NONOXeHUs

Heobxogumo perynsipHo MNPOBOAUTb 3aMeHY YYBCTBUTE/IbHbIX 3/IEMEHTOB AaTyuka, NpuaepXxusBasiCb
CPOKOB, YKa3aHHbIX W3roTOBMTENIEM rasoaHanu3artopa, C yYeTOM BpeMeHu, npolwejwero oT nocnefHei 3a-
MEHbl, BPEMEHU MCMNOJ/Ib30BaHNWA 060pYyA0BaHWS B MOJIEBLIX YC/IOBUSAX, a TakXe OLEHKUM YyBCTBUTENLHOCTH,
npoBeAeHHOl Npu nocrefHein rpafyvpoBKe NO NMOBEPOYHON ra3oBoit cmecu. Takxe xenatesibHO, YTOGbl pa-
60TOCNOCOGHOCTbL AATYMKOB NPOBEPSANN NOCne BO3AENCTBUA TOPHYMX TA30B C BbICOKMMU KOHLLEHTPaLUAMM,
CU/IbHBIX YAAPOB WU MEeXaHW4YecKoi Bubpauum.

11.4.2 OrHenperpaauTenu

Ecnu orHenperpaguTenb siBASETCS YacTbl KOHCTPYKLMU AaTyuka, TO clleflyeT NpoBepsiTb HALEXHOCTb
€ro noAcoefuHeHusl, NPU3HaKU KOppo3uu, Nbiau Uam Bnaru. Npu o4ncTKe Uy 3ameHe HeoBXoAMMO PYKOBOA-
CTBOBATbLCS UHCTPYKUUSMU WU3TOTOBUTENS.
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11.5 YcTtpoiicTBa oT60pa NpobbI

11.5.1 O6uwme nonoxeHus

OTOT NYHKT NPUMEHMM TONbKO K rasoaHanusatopam C NpUHyAuTeIbHbIM 0T60pOM NpO6bI.

11.5.2 MNpoBepka

HeobxogMmo nNpoBepuTb YCTPOMCTBO OT60pa nNpobbl Ha Ha/MuMe yTeyek, OTCYTCTBME MOCTOPOHHMUX
npeamMeToB B TPy6Kax WaM CyXeHuii NoNepeyHoro cevyeHns; nNpaBuabHY0 paboTy rpywn Ansa BcacbiBaHUsA Wau
anekTpuyeckoro nobyautensa pacxoga. O4YMCTKY, PEMOHT UM 3aMeHy crefyeT NpoBOAWUTb B COOTBETCTBUU C
WNHCTPYKUMAMMN M3roTOBUTENSA. TNPUUMHON YyTeukn MOoXeT okasaTbCs guadparma Hacoca, umerowas TpeLuHbl
Ny gpyrue NoBpexaeHus, Wi NoplwHeBble KoMbla, B 3aBUCMMOCTM OT TMNa NMPYMEHAeMOoro Hacoca.

11.5.3 ®unbTpbI, NOBYLWKN AR BOAbl U OrHenperpaautenu

Bce hunbTpbl, NOBYLIKN U OTHENpPerpagMTenn Heo6xoAnmMo oCcBo60ANTL OT COAEPXUMOro, OUNCTUTL UK
3aMEeHUTb B COOTBETCTBUMN C MHCTPYKLUAMU M3rOTOBUTENS.

11.5.4 NMpo6OOTOOPHLI 30HA,

HeobxogmMmo ocMoTpeTb NPO6GOOTOOpPHbLIN 30HA Ha HanMyMe OT/IOKEHUA NOCTOPOHHUX BeLecTB U npu-
HATb Mepbl AN NpefoTBpalleHna Ux gasbHelwero nosiBAeHUS.

11.5.5 CoegunHeHus TpybonpoBog0B

Bce coeguHeHns Tpy60NpoBOAOB LO/DKHBI OblTb MOTHO 3aTAHYTbHl B COOTBETCTBUWN C UHCTPYKUUAMU W3-
rotoBuTEnNs.

11.5.6 ABmxyuimecsa getanu

Bce knanaHbl 1 ABUXYLWMeECA AeTann Hacoca cnegyeTt cMasbiBaTb TOJIbKO B COOTBETCTBUU C MHCTPYKLU-
AMU U3rOTOBUTENS.

Kak npaBn/i0, CUIMKOHOBbIE CMasKn He MCMNOMb3YKT ANSA 3TUX uenei; 4ONYCTUMOCTb MPUMEHEHUa Tex
NN NHBIX CMa30K Heo6X0ANMMO MOATBEPANUTL Y U3TOTOBUTESIA.

11.5.7 ABTOMaTn4eckne cuctemMbl oTéopa npobbl

HeobxoanMMo ycTaHOBUTbL 3afaHHOe 3HavyeHne pacxoga B aBTOMaTMUYeCKUX cucTemMax C MCnosb30BaHu-
eM peKOMeHA0BaHHOIO KOHTPOJ/IbHO-U3MepPUTEsIbHOro o6opyo0BaHuUS.

11.5.8 CurHasbl O CHMWXEHUN pacxoga

Heobxogmmo npoBepuTb paboTy yCTPOWCTB, BblAalLWMX CUTHAM O CHUXEHUW pacxofa Huxe AOonycTu-
MOr0 3Ha4YeHus.

11.6 OTCcUeTHble ycTpoiicTBa

11.6.1 O6WMe NONOXEHNS

[na o60pygoBaHusA € OTCYETHLIM YCTPOKWCTBOM HEO6XOAMMO BbIMOMHUTL Criefylwmne gelicTBus:

a) OCMOTpeTb OTCYETHble YCTPOWCTBA Ha HanMune pasbuTbiX AW TPECHYBLUMX CTEKOS;

b) OCMOTpeTb aHanoroBble OTCYETHblE YCTPONCTBA Ha Hanuume fedekToB (Hanpumep WUCKPUBIEHHbIE
cTpenku, 6ontawwancs wkana uT. 4.);

C) OCMOTpeTb LU poBble OTCUETHbIE YCTPONCTBA Ha Hannuve gedekTos (Hanpumep HecBeTALLMeCc Wan
cnabocBeTAlLMECA CETMEHTbl U T. 4.);

d) npoBecTu Apyrve anekTpuyeckne U MexaHuyeckme NPoOBEPKM OTCUETHbIX YCTPOWCTB, KOTOPble N3r0TO-
BUTE/Ib cunTaeT HeobxoanmbiMu Ans obecnedyeHns paboTocnocob6HOCTN razoaHanusartopa.

11.6.2 ipyrve oTCUYeTHble YCTpOIicTBa

[pyrne oTcueTHble ycTpolicTBa WM BbIXOAHblE CUTHanAbl (Hanpumep curHanbl aBapuiiHOW curHanusa-
uun) cnegyeT NPoOBepPsiTb B COOTBETCTBMU C UHCTPYKLUAMU U3FOTOBUTENS.

11.7 ABapwuiiHasa curHanmnsauuns

Pa6oTy aBapuiiHOli curHanusauum Heo6Xo4VMMO NPOBEPSITb NYTEM CMELLEHUS 3/1EeKTPUUYECKOTO Hyns
[0 cpabaTbiBaHus curHanusauyum (MM Apyrum MeToAoM, PEeKOMeHAO0BaHHbIM u3rotoBuTenem). Pa6oTy ca-
MOAMArHOCTUKM HencnpasBHOCTel creayeT NpoBepsATb NYTEM OTCOEAUHEHUS COCTaBHbIX yYacTeil (Mnu gpyrux
[elicTBUiA, pEKOMEHA0BaHHbIX N3rOTOBUTENEM) U HabaeHns, cpaboTaeT UM HeT CUrHanu3auus Heucnpas-
HOCTW.
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11.8 IpagyvpoBka

11.8.1 O6GopypnoBaHue u NpUcnocob6eHnsa oNsa rpagyupoBKu

Bce noBepoyHble rasoBble CMecu W BCnomoraTesnibHoe 060pyfoBaHWe O/ MPOBEAEHUS TpafyVpOBKU
LO/DKHbI 06N1ajaTb COOTBETCTBYHLWMUMU XapakTepucTMkamuy Ans obecneyeHnss HafeXxHbIX pe3ynbTaToB rpaay-
NpoBKN. OCHOBHbIMW KOMMOHEHTaMN Habopa o060pyAoBaHUA ANA rpagynpoOBKN ABNSAOTCA:

a) noBepo4Has rasoBasl cMecb B 6annoHe nop gaeneHvem. Kak npaBuso, cogepxaHue NOBEPOYHOro
KOMMOHEHTa B ra30BOi CMecu HaxoguTcs B guana3oHe oT 25 % o 90 % OT BepXHEeW rpaHuubl gManasoHa ums-
MepeHuin razoaHannsaTopa. OTHOCMTENIbHAA NOrPeLWHOCTb atTecTauum cogepxaHus NoBePOYHOr0 KOMMNOHEH-
Ta B ra3oBOii CMecu He JoshkHa 6biTb 60n1ee 5 %. Ban/ioH MOXeT UMeTb cneuunanbHyo 06paboTKy BHYTPEHHEN
NMOBEPXHOCTW, €CNn MOBepoYHas razoBas CMeCb MMEeT MHOTOKOMMOHEHTHbI cOoCTaB M npegHasHavyeHa Ans
OHOBPEMEHHO rpajyvpoBKN [ATYUKOB FOPOYMNX U TOKCUUYHbLIX XUMUYECKN aKTUBHbIX ra3o0B;

b) B psifie criy4yaeB ANA razoaHann3aTopoB, NpeAHas3Ha4YeHHbIX AN ONpeAeneHns ropymnx napos, TPy4-
HO o6ecneunTb CTaBWNBLHOCTb NOBEPOYHbIX CMeceil B 6annoHax noj AaB/ieHWEM WM B COCYAE€ C HU3KAM
JaBneHneM. B Takux cnydasx M3rotoBUTENb AO/DKEH NPeAoCTaBUTh AaHHbIE N0 OTHOCUTENbHOM YYBCTBUTE b-
HOCTM, YTO MO3BOJIUT UCMNO/IL30BaTh 60/1€€ AOCTYNHbIE Fa30Bble CMECU A/1 NPOBEAEHUSA TPafyUpPOBKY;

C) AN YMEHbLUIEHNS AaB/EHUS Ha BXOAE B razoaHasn3aTop Ha 6as/loH ¢ MOBEPOYHON ra3oBoi CMechio
Heobxo4MMO ycTaHaBMBaTb PeAyKTOpP, KOTOPbIA MOXET 6biTb Kak C PUKCMPOBAHHbLIM, TaK U C perynpyemMbiM
[AaB/IEHMEM Ha BbixoAe. Bo MHOrMx cnyyasx NOBEpPOYHYHO Fa30BYH CMECb He cnefyeT nogaBaTb Ha rasoaHa-
nn3aTtop npu M36bITOYHOM AAaBEHUU, U TOrAa AONOSTHUTENbHO MOXET NOHaA06MTLCA perynsatop pacxoga, ans
TOro YTO6bl YCTAHOBUTHL 3HAYEHME pacxoja B COOTBETCTBMU C yKaszaHUAMU U3roTOBUTENS;

d) ona rasoaHann3aTtopoB C NPUHYAUTENbHLIM OT6OPOM MPO6LI TPaAULMOHHLIM MeToAoM, obecneyun-
BaKLIMM nogavy rasa npyv aTMocepHOM AaB/ieHUM, YTO COOTBETCTBYET YC/I0BUAM 3KChyatauun, SBnsetcs
npMMeHeHMe NAacTMKOBOro Npo600TOOPHOro Melka, Hano/IHEHHOrO NMNOBEPOYHON ra3oBoli cmecbl. B kaue-
CTBE a/ibTEPHATUBbI MOXHO YCTAHOBUTL Ha BbIXOAEe perynstopa pacxof 60/blinii, 4eM oTOMpaeT yCTPOUCTBO
oT60pa nMpobbl, a M3NMWEK MOBEPOYHON cMecu cbpacbiBaTb B atmocdepy. B HacTosuee Bpems AOCTYMHbI
perynaTopbl faBneHns CO BCTPOEHHbIM perysiisTopoM pacxoja, 4to oroBapusaeTcs npu 3akase.

B coBpemeHHOM 060pygoBaHuN peaykTop AaB/€HWS 4acTo KOMOMHMPYETCs C perynsaTopoM pacxoja,
KOTOpbIA MOXeT obecneunTb Tpebyembllii pacxo nNpobbl NPU MUHMMANbLHOM Pa3psXKEHUN Ha BbIXOAE;

€) ANS nogayv NOBEPOYHON rasoBOl CMecu Ha rasoaHanmsatop ¢ AN KY3MOHHBIM OT6OPOM NpPO6LI U
HEKOTOpble razoaHanM3aTopbl C MPUHYAUTENIbHLIM OTOOPOM MCNOJIL3YHT PETrYNATOPbl C QUKCMPOBAHHbLIM pac-
XO4,0M U MEXaHWYECKUM UHAMKATOPOM pacxoja Wan HacTpauBaemble Perynsatopbl, 060py[0BaHHbIe AaTYMKOM
pacxona;

f) kak npaBuso, ANA Nogayn NOBEPOYHON ra3oBOil CMECW Ha razoaHanuM3aTopbl C MPUHYAUTENbHbLIM OT-
60pom npobbl TpebyeTcsa Tosibko Tpybka. [na rasoaHanu3atopoB € AN PY3MOHHLIM OT6OPOM HEOO6XOoANMbI
cneuuanbHble yCTPOMCTBA 418 Nojayv NOBEPOYHON ra3oBoli cmecn — agantepbl. OHM pa3pabaTtbiBalTCA U3-
roTOBUTENEM Fa3oaHanM3aTopoB U CAyXaT A/s Toro, 4Tobbl NOBEpOYHas rasoBasi CMecb OKpyxasia gaTymk(un)
U He MO3BOMIANIa NMPOHUKHYTb OKpyXawuwemy Bo3ayxy. Ho, uto 60siee BaxXHO, KOHCTpyKUuMs ajantepa B CO-
yeTaHUM C onpejeneHHbIM pacxofoM MNOBEPOYHONM ras3oBOil CMecu co3faeT YC/N0BUSA, MPU KOTOPbIX CUrHanN
JaTuMKa oka3blBaeTCsA B TOYHOCTU TaKoil Xe, Kak u npu AndPy3MoHHOM OT60ope npobbl M3 aHa/IN3MPyeMOi
cpenbl COOTBETCTBYHLLENO COCTaBa;

) rpagympoBKa TpacCOBbIX rasoaHasiM3aToOpoOB B Mpouecce 3kcnayaTauum MOXEeT OCYLW,eCcTBNATbCA
C MOMOLLbI0O KOHTPOJIbHOI A4veikun. KoOHTponbHasa A4veiika 3ano/iHAETCS MOBEPOYHON ra3oBOil CMeChbl, COCTO-
Awell M3 roprwyero rasa v asorta. [NpounsBefeHne KOHLEHTpaLUM MOBEPOYHOrO rasa Ha AJINHY S4eilkun ecTb
UHTerpanbHas KoHueHTpaumsa. Yalwe Bcero nposepka paboTtocnoco6HOCTU perynsspHO OCYyLLeCTBASeTCA npu
nomMoLwu npeaBapuTesnibHO OTKaNIMbpoOBaHHOrO ONTUYECKOro hunbTpa, NOCTaBSIEMOro nsrotosutesnem. B o60-
X cny4vyasx CpeAcTBO rpagynpoBKM pacnosiaraeTcs Mexay TPaHCMUTTEPOM U PEeCUBEPOM WU MEeXAy TpaHc-
MBEPOM K CBETOBO3BpallaTenem.

Bcerga Heo6xo4MMo MpUHMMAaTbL Mepbl MPOTUB MOBPEXAEHWUS NpeABapuUTENlbHO OTKanMb6poBaHHOIO on-
Thyeckoro punbTpa. [axe Heb6oNbWNe LapanuHbl, ceibl Mbliv, OTNeYaTku nasblues, Apyrne 3arpsasHsawowme
BelwecTBa MOTyT NPUBECTU K 3HAYNTENIbHOMY MCKaXXEHUI0 noka3aHuii. He cnepyeT ucnonb3oBaTb nocrefoBa-
TENbHOCTb M3 HECKO/IbKMX OTKaIM6pOoBaHHbIX ONTUYECKNX (DUNbTPOB;

h) obopypoBaHue A5 rpafyvpoBKU U COeVMHUTEsIbHbIE TPYOKN HE AOMKHbI aAcop6MpoBaTh KOMMNOHEH-
Tbl NOBEPOYHOI ra3oBOi CMecK 1 A0/MKHbI BbITb YCTOWUYMBBLI K KOPpPO3uUKU. AN 3Tol uenu MoryT notpeboBaTbCs
cneyuanbHble MaTepuasnbl, 0COGEHHO Korga B COCTaB rasoaHanvsatopa BXOAAT AAaTUMKM TakKMX XUMUYECKM
aKTVBHbIX BELLECTB, Kak CEPOBOAOPOA WM X/10p;
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i) HEKOTOpblE COBpPEMEHHbIE MEPEHOCHbIE FazoaHanM3aTopbl CO BCTPOEHHbIMU MUKpONpoLueccopamu u
KaHanamy nepefauyv faHHbIX KOMMOMEKTYITCA Ccneunann3dmpoBaHHbIMU TpagynpoBOYHbIMUK YCTpONCTBaMU,
Takke MMeLWMM KaHan nepegayn AaHHbIX, Yepes3 KOTOpbli Ha KOMNbITep nepefalTcs coobuieHns o pe-
3ynbTartax rpagympoBku. OHU Takke MOryT BblgaBaTb Noka3aHWs, OCHOBaHHbIE HA faHHbIX N0 OTHOCUTENbHOM
YyBCTBUTENIbHOCTY;

j) BAPYrux cny4dasix, 0CO6eHHO 3TO KacaeTcs cTauMOHapHbIX ra3oaHann3aTopoB, UCMONb3YIOT NOPTaTUB-
Hblli MyNbT yNpaBMeHUSA C KaHa/IOM MepejadnM AaHHbIX, C MOMOLbID KOTOPOr0 MOXHO MOAKMIKUYUTLCA K raso-
aHa/nmsaTopy U NPOBECTM HEOOGXOAUMbIE HACTPOWKK;

k) KoppeKkTupoBka 4YyBCTBMTENBHOCTM B MOCAEAHUX ABYX C/ydYasx NPOUCXOAUT NPOrpaMmHO, MO3TOMY
Heo6X04MMO NPUMEHSTb TO/IbKO MOBEPOYHYH Fa30BYH CMECb, yKa3aHHYK W3roToBMTEsIEM rasoaHanmsaTopa,
nojaBsas ee C peKOMEeHAOBaHHbIM PacXxofoM.

C yyeToM BCero MHoOroobpasus BapvMaHTOB Npu BbiI6GOpe MOBEPOYHONM ra3oBOii cMecu M 06opyaoBaHuA,
Heo6Xxo4MMOro A5 rpajgyupoBKM CTOJ/Ib C/IOXHbLIX ra3oaHanvM3aTopoB, NEPBbIM U, BO3MOXHO, €AUHCTBEHHbIM
BapuaHTOM 6yaeT obopyaoBaHue, peKOMEeHA0BaHHOE U3rOTOBUTENIEM A1 KaXAO0W KOHKpPEeTHON modenu raso-
aHanusartopa.

11.8.2 TMpoBefeHue rpagynpoBKU

11.8.2.1 O6uwme nonoxeHnsa

O6opynoBaHne A5 rpajyvpoBku crnepyeT BblbupaTb B COOTBETCTBMM C peEKOMeHAauusamu, npuBefeH-
HbiMn B 11.8.1.

11.8.2.2 T'a3oBble cmecu

MpoBepKy Mo ra3oBbiM CMeCsAM Heo6XxoAUMO NPOBOAUTL B NMPOBETPMBAEMOM MOMELLEHUMN, NCMOb30BaH-
Hble ra3oBble CMecu criegyeT cbpacbkiBaTh 3a Npefenbl NOMeLLEeHNS.

11.8.2.3 Ctabunusauymusa

Ma3oaHann3aTopbl [O/MKHbI ObITh BblAepPXaHbl B MOMeLW,eHun, rae 6yayT NnpoBOAMTL rpagynmpoBky, A0 [0-
CTUXEHUSA TEMMNEepaTypHOro paBHOBECKS, NOC/e Yero Heob6xo4MMO NOArOTOBUTL razoaHanmsaTtopbl k pabote B
COOTBETCTBMN C PYKOBOACTBOM MO 3KchayaTauuu.

11.8.2.4 PerynmpoBKka HyneBbIX Noka3aHui

PerynnpoBKy HyneBbiX nMoka3aHWil 06bIYHO MPOBOAAT Ha YMCTOM BO3AYyXE WM, KOrAa HEBO3MOXHO ra-
paHTUpOBaTb €ro YMCTOTY, MPY nojaye Hy/neBoro rasa (06bIYHO 3TO CyXOil BO34yX) U3 6ansoHa nog faBneHu-
eM. Mpu 3TOM MCNoMb3yT 06opyaoBaHne, onucaHHoe B 11.8.1.

11.8.2.5 PerynupoBKa YyBCTBUTE/IbHOCTU

Heob6xoamMmo nofatb NOBEPOYHYIO Fa30BYH CMEChb Ha rasoaHanusaTop M 3aperucTtpupoBaTthb ero nokasa-
HUA. Npu HEO6XOANMOCTM YCTAHOBUTb 3HAYEHUS MOKa3aHWii paBHbIMW MNACNOPTHOMY 3HAYEHUIO COofepXaHus
LesieBOro KOMMOHEHTa B MOBEPOYHOI ra3oBoi cmecu. B psige cnyyaeB 3Ta yCTaHOBKa BbIMOJIHAETCH aBTOMa-
Tuueckun. MNocne aToro cnegyet nogatb Hy/NeBOW ras u y6eAnTbCA, YTO NOKasaHUA BEPHYNUCb K Hyn. Moxet
BO3HWKHYTb HEOOX0AMMOCTb NOBTOPUTHL ONepauun peryampoBK/A HyNs U YyBCTBUTENbBHOCTM, ecnu B 060pyao-
BaHWM 3TU PEryIMpoBKU BAUAKOT APYT Ha Apyra.

Ecnv noBepouHblii ra3 HepoCTyneH ANSA rpajyvpoBKM rasoaHanm3atopa, MOXHO UCNONb30BaTb 3ame-
waruwmnii ras. rpagympoBka 3aMeLwaloLiMmMm ra3som MOXeT 6biTb MEHee TOUYHONM M He obecneymBaTh Xesflaemyto
CKOpOCTb OTKAuKa. MpagyupoBKy 3ameljarlwero rasa ciefyeT Ucnosib3oBaTb B COOTBETCTBUM C PEKOMEHAA-
UMAMU MU3roTOBUTENA.

11.8.2.6 MNpoBepka aBapuiiHO cUrHanmnsauunm

Heob6xogumo y6eaunTbecs, 4TO aBapuiiHaa curHanmnsaynsa cpaboTaeT, Korga cogepxaHue onpeaensieMoro
KOMMOHEHTa LOCTUTHET MOPOroBOro 3HayeHus. Heobxoammo crefoBaTb pekoOMeHAauusam U3roToBUTENs npu
BbiGOpe ra3oBoi cMecu AN rpagyupoBKM ra3oaHann3aTtopoB, MMELLMX aBapuintHy0 CUrHanmMsaumioo, Tak Kak
cofepXxaHue onpenensieMoro KOMMNOHEHTa B NOBEPOYHOI CMECcU He JO/KHO 6biTb 60/iee yCTaHOBJIEHHOrO MO-
pora cpabaTbiBaHUSA aBapuiHOW CUrHanmsauum (YToObl rapaHTUpoBaTb ee cpabaTbiBaHue).

11.8.2.7 OTYET O TEXHUYECKOM 06CyXNBaHNN

FpagyvpoBka fIBNSeTCS nocnegHeli onepauveil, BbINOJIHAEMON nepej nepegadveil razoaHanusartopa
B aKcnnyaTauuio. PekomeHgyeTcs, 4ToObl flaHHble O rpafynpoBKe 3aHOCU/INCh B OTYET O TEXHMYECKOM 06Cny-
XUBaHUM rasoaHannszatopa. OTYET 0 TEXHUYECKOM OOCYXXMBAHUN (MM 3aMEHSIOWNIA ero 4OKYMEHT) AO/KEH
6bITb AOMNOJIHEH MpW criegylolleli nepegaye razoaHanuMsarTopa 4719 NPOXOXAEHUA TEXHUYECKOro o6CcnyXuBa-
HUA. B npunoxeHnn D MOXHO HaliTM obpasel, TMNOBOro OTYeTa O TEXHUYECKOM 06CNYyXMBaHUM.
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MpunoxeHve A
(o6s13aTesnibHoe)

MpUHUNNBI U3MepeHuns

A.1 O6LLUMe NONoXEHUS

OnncaHns NPUHLMNOB AENCTBUA Pa3/IMYHbIX TUMOB AaTYMKOB MPYBEAEHbI B HACTOALLEM MpUoXeHnn 6onee noa-
po6HO, YeM B pasgene 5, 1 npefHasHayeHbl A5 MHXEHEePOB W MWL, OTBETCTBEHHbLIX 3a BblI6OP, pa3paboTKy U yCTaHOBKY
rasoaHanmM3aTopoB, a Tawkke 418 UL, NPOBOAALMX 0ByyeHne. B HaCTOsALEeM NPUIOKEHNM OonucaHbl NpenmMyLlecTsa, Tu-
MWYHbIE MPUMEHEHUS W OFPaHNYEHNS OEBATU YHUBEPCA/IbHbIX TUMOB razoaHann3aTtopoB. OrpaHMyYeHUst no NPUMEHEHUO
BK/OYAIOT BNUSIHWE HeonpeaensieMblX KOMMNOHEHTOB, a Takke BELLECTB, BbI3bIBatOLMX NOTEPH YYBCTBUTENBHOCTU AaTuun-
KOB (KaTasIMTUYeCKnX S40B).

NHxeHepam 1 MeHemxepam NonesHo 3HaTb MPUHLMMBLI M3MEPEHNS ra3oBbIX AaTYMKOB U (MM) AAaTUMKOB rasa, Korga
OHW peLlaloT BbIbpaTb NOAXOAALMIA ra30BbIi AeTEKTOp AN1A npeanonaraeMoro NpYMEHeHWs nocne pasroBopa ¢ Npous-
BoauTenemM wuny npogasuom. OfHako pabouve xapakTepucTvku 1 oyHKLMKU ra3oBoro getekropa He 6yayT onpefensitbes
TOSIbKO ra3oBbIM AATYMKOM WU Fa30BbIM YYBCTBUTE/IbHLIM 3/IEMEHTOM, NPUMEHSIEMbIM K HEMY. o3ToMy crieqyeT UMETb B
BUIYy, YTO BbIGOP rasoBOro AeTeKTopa AO/KEH OCYLLECTBASATLCS C YYETOM OOLLEn NpOoM3BOAUTENLHOCTU U QOYHKUMIA, noa-
AepXvBaeMbix nepndiepuiiHbiMn annapaTHbIMU CPeACTBaMM U MPOrPaMMHbIM 0H6ecrneyeHnem.

Mo cBoeMy NpVHUMNY AENCTBUS TepMoKaTa/IMTUYeckue Aatyuku (cMm. A.2) 1 aHasim3aTopbl TemnepaTypbl MiaMeHn
(cm. A.8) npegHasHayeHbl o151 onpefesieHns roploYrX ra3oB NyTeM WX CKUIaHWs 1 NO3TOMY He MOTYT CAYXWUTb A8 onpe-
JeneHnss Heroprymx rasos ¥ Napos. [pyrve faTynku, ONMcaHHble B HACTOSLLEM NMPUIOXEHUW, NpefHa3HayYeHb! A1 onpe-
[ENeHnst Kak roproymx, Tak U HETOPHYMX rasoB, X NPUHLMN AEACTBMSA OCHOBaH Ha PasnyHbIX (OU3NUECKMX U XUMUYECKMX
CBOICTBax 3TWX ras3oB.

[ns ypo6eTtBa uitatens gaHHble Tabnuubl Al NONHOCTLI COOTBETCTBYIOT AaHHbLIM Tabauupbl 2 NyHKTa 5.1, nameHe-
Hbl NIVLLUb CCbI/IKA Ha MYHKTbl COTNMACHO HacTosLLEeMYy NPUIOKEHWUIO.

Tab6nunya Al — O630p razoaHaIMTUYECKOro 060pYA0BaHUS C Pa3/IMYHbIMK NPUHUMNAMN U3MEePEHNIA
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Moppo6HOCTH B A.2 A3 A4 A.5 A.6 A7 A.8 A.9 A. 10
pasgene
HeobxoammocTb Ha Het Het (Hem) (Hem) (HeT) Ha Het He npw-
npucytcteua 02 MeHAEeT-
B ra3oBoii Npobe ca
TunuuHble guana- <HKMNP 0—100 0—100 <HKMP <HKMAP <HKMNP <HKMP <HKMNP He npu-
30HbI U3MepeHus 06. 4. 06. o. % MeHseT-
roptoymx rasos % cA
TvnnuHbIR ana- He npu- He 0—5% He He He He He He npu-
NasoH M3MepeHwuit MeHseT- npume- HKIMPM  npume- npume-  npume-  npume-  npumMe-  MeHseT-
[ONA TpaccoBbIX (o] HAeTcA HAETCA  HAETCA  HAeTCA  HAeTCA  HAeTca cA
rasoaHanM3aTropos
TununyHble gnana- He npu- He 0—100 He 0—25 He He He 0—100
30HbI N3MEPEHWI MeHseT- npume- 06. 4. % npume- (0—100) npume- npume-  npume- 006. 4.
AnAa kucnopoga (o] HAeTCA HAeTcA 006. 4. % HAeTcA  HAeTCA  HAeTca %
['optouvre rasbl, Bonbuwme  (A.3) H2 (cm. 5.5)  Anka- H2,CO (cm. A8) H2, CO, lopto-
He noAgjawoLyecs Monexy- Hbl CH yne
n3mMepeHnto bl IP > Xe) rasbl
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OkKOHuaHne Tabnmupl A. 1
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OTHOocuTENbHOE B 3aBu- CpegHee (Manoe) B3aBu- CpegHee Masioe Manoe Manoe OT masno-
Bpems cpa- CUMOCTU cMMOCTHU ro fo
6artbiBaHNA3) OT BeLe- OT BeLle- cpefHero

cTBa cTBa
Bnunsaune HeTt C02, (da) S02, S02, CIHCsc), (®peo- Bewe- NO, NO2
HeroprYMx rasoBb) PpeoHbI NOX, NOXx PPEOHBI Hbl) CTBO

H20 IP < Xe)
OtpaBneHvned Si; (Hald)), Het Het Si, Hald), (Her) (Si) Het Het Het
(H2S), Pb SO

HeobxoanmocTs Het Het Het Het Het Jda Jir:} Het (Oa/HeT)

BHELLUHNX Ta30oB

a) KauecTBeHHOe cpaBHeHVEe NPUHUMNOB M3MepeHUs. [aHHble 3HaYeHUss He YYuTbIBaloT BpeMs cpabarbiBaHus
razoaHaIn3aTopoB C NPUHYAUTEbHBIM NMPOH600TE0POM.

b) B Tabnve npuBegeHbl Hanbonee TUNUYHbIE NpUMepbI.

C) X/10pvpoBaHHble Yrnesoaopoap.

d) OpraHuyeckune rasioreHHble WM HeopraHnyeckne rasiongHble CoegnHeHus.

€) M — noHM3aLUMOHHbIA NOTEHUMAaN BELLEeCTBa; X — 3Heprus Y®-namnbl geTekTopa.

JaHHble B ckobkax yc/ioBHbl. CM. COOTBETCTBYHOLLMIA NOAMYHKT.

Mpumeuyanne — CokpalleHne «06. 4. %» 03Ha4aeT «ananasoH U3MepeHui».

CyLLeCTBYIOT a/lbTEPHATUBHbIE TEXHOMIOMUM OBHAPY)XEHWS onacHbIX cuTyaumit. CnegyeT oueHVBaTb OrpaHnyeHnst
3TUX TEXHOOMWIA, KacatoLmecs BO3MOXHOCTY aHasiM3a ra3osoii cpefibl. [lo/kHbI BbITb ACHO 0CO3HaHbI PUCKW /1 CUCTEMbI
6e30MacHOCTY, CBA3aHHblE C MPYMEHEHVNEM TakMX METOLO0B OGHapYXeHWsA. TexHO/ormm, He COOTBETCTBYIOLWME CTaHaap-
Tam, nNpMMeHsiemMbIM K ra3oaHasimzatopam (Hanpumep, IEC 60079-29-1 v IEC 60079-29-4), [o/mMKHbI paccMaTpuBaTbCs
TO/IbKO B KA4YeCTBe AOMOJIHUTEbHbIX METOAOB 06HapYXXeHVs. MNpUMepoM MOTYyT CYXWTb Y/IbTPa3BYKOBbIE AATUNKA YTeuek
13 COCY[I0B MOf AAaB/IEHVEM.

OfHaKo XapaKTepUCTUKM Y/bTPa3BYKOBbIX JaTUMKOB YTEUKM TakoBbl, YTO CUrHaA Mpu 06pa30BaHUN YyTEUKM MOXET
npesbiwaTb cUrHaa oT c)OPMUPOBABLUENCA MHTEHCUBHOW yTeuku. [03TOMy y/bTpasByKOBblE AATUMKN YTEUKW AO/MKHbI
paccmartpmBaTtbCs Kak AOMOSIHEHNE K ra30BbiM JaTuukaM, HO HUKOrAa Kak vx 3ameHa. [pyrum npumepomM MOXET CITyXWTb
npyMeHeHne MHAPaKPaCcHbIX kamep A1 0OHapyXeHUs MecTa yTeukM W OLEHKM pa3Mepa YTeuku, HO KOTopble He fatoT
MHhopmaLmmn 0 KOHLEHTPaLMN ONacHbIX BELLECTB.

A.2 TepmMmoKaTasIMTUYeCKUe OaTHNKN

A.2.1 O6LMe NONoXKeHNs

MpyHUMN eACTBUA TepMOKaTa/IMTUYECKUX aTYMKOB OCHOBAH Ha OKMUCNEHUM TOPHOYEro rasa Ha noBepXHOCTU KaTta-
nnsatopa, 3M1eKTPUYECK/ HarpeBaemMoro Ao Temnepatypbl ot 250 °C go 550 °C. KatasmsaTop, kak npasuio, nmeeT hopmy
Cnvpany n3 KaTaIMTUYECKOro mMaTtepuana, Hanpuvep naatviHbl, WK BbINOMHEH B BUAE GYCWMHKM M3 MOPWUCTON KepamuKu,
MPOMNMTaHHON BELLECTBOM KaTasim3aropa W 3akpernsieHHOM Ha HUTW Hakana. Moc/efHio KOHCTPYKLMIO YYBCTBUTENBHOIO
3/1IEMEHTa YacTo HasblBaloT «MNefmcTop». B nocnegHue rogsl NenaMcTop CTas OCHOBHOW KOHCTPYKLUMEH TepMokaTannTy-
4yecKoro Jatuvika.

OKuMceHne NPUBOAUT K NMOBbILLEHUIO TeMNepaTypbl YyBCTBUTENILHOIO 3/1eMeHTa, NPMO/IN3UTENIbHO NPONOPLMOHASTb-
HOMY CoZiepXaHuto onpesensemMoro ropioyero rasa. KOHCTpYKTUBHO AaTUMK COCTOUT U3 ABYX YYBCTBUTE/IbHbIX 3/1EMEHTOB,
YCTaHOB/EHHbIX G/INM3KO ApYr OT Apyra, OAUH M3 3/1IeMeHTOB — pabounii, a Apyroin — cpaBHUTENbHbIA. Pabounii n cpas-
HUTENbHBbI YYBCTBUTE/IbHBIE 3/IEMEHTbI 3/1EKTPUYECKM NOAO06HbI, OJHAKO CPaBHUTE/bHbIA YYBCTBUTE/IbHBIA 3NIEMEHT He
M3MeHsieT CBOK Temneparypy W, c/iefoBaTeflbHO, CBOE 3/1IEKTPUYECKOe COMPOTUB/IEHME NPU KOHTAKTe C rOpHYMM rasoMm.
O6bIYHO YYyBCTBUTE/IbHbIE 3/IEMEHTbI BK/IHOUAKOT MO NO/TYMOCTOBON cxeme. MNpy 3TOM BAWSHAE BHELUHWX BO3AENCTBYHOLLMX
(haKTOpOB, TakMX Kak AaB/ieHne, Temneparypa 1 BNaXHOCTb OKpyXatoLLei cpefbl, KOMNeHcMpyeTcs B AnanasoHe paboumx
YCOBUIA SKCMyaTaummn gatymka.
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M3meHeHne conpoTuBeHNs paboyero YyBCTBUTENIBHOIO 3/IEMEHTA NPUBOAUT K pa3basiaHCpPOBKE MOCTOBOI CXEMb
BK/TIOUEHMS AaTumKa.

TOT ghakT, 4YTO Ha NMOBEPXHOCTU YYBCTBUTE/IbHOTO 3/1IEMEHTA NPONCXOAUT peakLmst OKUCNIEHNA FOproYero rasa, o3Ha-
YaeT, UTo Kak cama npoba, Tak 1 K1C/I0pOoA, PacXofyHTCs B NpoLecce NPOBeAEeHNs n3mMepeHuii. CnegoBatesnibHO, aHa/IM3u-
pyemast npo6a v K1copoa A0/HKHbI HENPEPLIBHO NOABOAWTLCS, @ NPOAYKTbl CrOpaHus AO/MKHbI YAANSATHCA C MOBEPXHOCTU
YyBCTBUTE/ILHOrO 371IEMEHTA. 3TO YC/I0BME BbINOMHAETCA 160 3a cyeT Anddy3nmn, MMbo NpUHYAUTENBHO NyTEM pa3meLle-
HWS1 YyBCTBUTENBHOIO 3/1IEMEHTA B NOTOKE aHaIM3MPyeMoro rasa.

B kepamMuueckux nenauctopax Avddysns ropoumx ra3oB M KAC/I0poaa, a Takke 0TBOA NPOAYKTOB CropaHusi ¢ Mo-
BEPXHOCTU OMpeAensieT CKOPOCTb Npouecca NpU BbICOKUX KOHLLEHTPALMAX FOPHYNX rasoB, YTO NPUBOAMT K HACBILLEHUIO 1
aHOMasIbHOMY MOBEAEHMIO AaTyMKa NPy KOHUEHTpauusx roptoyero rasa, 6onsiwmx HKIP.

Mockonbky A8 paboTbl TEPMOKATAIMTUYECKUX AaTYMKOB TPEOYEeTCA kak MUHUMYM, YTOObl 06bEMHAsA A0NS KMCMO-
poaa B Bo3ayxe 6biia 10 % wm 6onblue. Mo 3Tol NpuYnHE TepMOKaTa/IMTUYECKNE AaTUiKM MOTYT UCMO/b30BaThCs AJ/15
onpeaeneHnst roproyunx rasoB Npu UX cogepxaHun B Bo3gyxe He 6onee 100 % HKIP.

TepmokaTanMTMyeckue Aatymki NoLBEPXEeHbl Heo6paTVMOMY WM BPEMEHHOMY OTpaB/IEHWIO KaTasmsaTtopa He-
KOTOPbIMM BellecTBaMu (HanpyMep KaTa/IMTUYecKnMn saamu), B pesysibTare Yero YyBCTBUTENIbHOCTb JaTUMKOB BPEMEH-
HO WM HeobpaTMMO CHMXKAETCH, YTO MPUBOAUT K CHWKEHMK CUrHasia AaTyvKoB B MPUCYTCTBUMM rasa. Heobpatumoe oT-
paBneHne KaTasmsatopa TepMOoKaTa/IMTUYECKOro Aatyvka MOXeT ObiTb pe3y/ibTaToM BO3AENCTBUS TakUX BELLECTB, Kak
KpeMHUMopraHmyeckne CoefnHeHusi, TeTPasTUICBMHEL, CepHble 1 hocdopopraHMyeckne CoeguHeHusi, KoTopble Nnbo
06pa3yloT TBEpAbli CNOV NPOAYKTOB CropaHusi Ha KaTa/IMTUYECKO/ MOBEPXHOCTU YYBCTBUTE/ILHOTO 3/1IEMEHTA, 60 13-
MEHSIIOT CTPYKTYpY M nowasb NOBEPXHOCTW. B psae criyyaeB BPEMEHHOE OTpaB/iIEHME MOXET Bbi3blBaTbCA, Harnpumvep,
HEKOTOPbIMY rasioreHcoaepXxallimmy yrnesoopoiamu.

Tak Ha3blBaeMble CTOVKME K OTPaB/IEHMIO JaT4MK/A CMOCOOHbI MEPEHOCUTL 6GOee BbICOKME A03bl KaTa/IMTUYECKUX
A00B, YEM TPAZAMLUMOHHbIE AATUMKN, MPEXAE YEM B HUX HAYHETCS MPOLEeCcC HEOOPaTUMOro OTPABEHUS U CHUKEHNS 4yB-
CTBUTENBbHOCTN.

TepMokaTaiMTMyeckne Aatuunkn, YyBCTBUTE/bHbIA 3M1EMEHT KOTOPbIX BbINOSIHEH B BMAE KEPAMUYECKON OYCUHKM,
CNOCOGHbI (PYHKLMOHMPOBATL HEMNPEPBLIBHO B TEYEHWE HECKOSIbKUX NIET NPU OTCYTCTBUM CKOSIbKOHWMOYAb 3HAYUTENBHOrO
KONMYeCcTBa KaTa/IMTUYECKUX S00B B BO3AyXe, HO OHM TEM HE MEHEEe NMOCTENEHHO TEPSIOT CBOK YYBCTBUTENBLHOCTL BCNEA-
CTBME CTapeHusi 1 BO3LENCTBUA CNefoBbIX KOIMYECTB KaTaMTUYecKkmx s40B. B CBA3M € 3TUM HEO6X0AuMO MpOBOAUTL
perynspHyo npoBepKy 4YyBCTBUTENbHOCTW, NEPUOAMYHOCTb KOTOPOW Onpefensertcs 0CO6EHHOCTAMM KOHCTPYKLMMW KOH-
KPETHbIX TUMOB AaTYMKOB W YC/IOBUAMW WX 3KCNIyaTauun.

Kak mpaBwio, B KOpnyc fatyuvMka BMOHTMPOBAHO MeTasl/IMyeckoe rasonpoHMLLaeMoe YCTPONCTBO — OrHenperpa-
avTenb, obecneyvBaloLmii AOCTATOUYHBIA ra3006MEH MEXAY aHa/IM3MPYeEMO cpefoit U NOBEPXHOCTbIO YYBCTBUTE/ILHOMO
3/1IEMEHTA ¥ NpY 3TOM UCKTI0YALWMIA BO3MOXHOCTb Nepeaaqn BOCM/IaMEHEHNST OT HArpeToro YyBCTBUTE/IbHOTO 3/1eMeHTa
B OKpY>XXatoLLyt0 cpefly, eC/in COAEPXaHME FOpPHOYEro rasa B aHamsupyemoin cpege npesbicut HKIMP. OrHenperpagvTesb
ob6ecneyvBaeT Takke 3alUMTy YyBCTBUTE/IbHLIX 3/IEMEHTOB OT MbIIY, MEXaHUYECKUX NOBPEXAEHWI 1 OT BO3AEWCTBMS NO-
TOKOB BO3[yXxa.

TepmokaTaIMTUYECKUIA AaTUMK MOXET ObITb UCMO/Ib30BaH B ra3oaHa/m3aropax:

- € Anddhy31OHHBIM OTGOPOM NPO6HI;

- C NpUHYAUTENBHOW nojadein Npobbl, o6ecneynsaemMoli pyYHbIM WM 3/1EKTPUYECKUM HACOCOM.

A.2.2 O6bnactb NpUMeHeHNS

TepmokaTanMTuyeckme gaTuvki npefHasHadeHbl A5 onpefenieHns BCceX CMecei roproymx rasos C BO3AYXOM Mpu
KOHLUeHTpaumax, MeHblwmnx 100 % HKIP. B npyHumne TepmokatasiMTMyeckne gaTumkyn Y4yBCTBUTESIbHbI KO BCEX rOpHOYMM
rasam, HO MMEIOT pa3Hyto HyBCTBUTE/IbHOCTb K Pas/iMyHbIM rasam.

Bpems ycTaHOB/EHWSA MOKasaHWii 1 YyBCTBUTE/IbHOCTb AaTUMKOB 3aBUCAT OT CBOWCTB onpegensemMoro rasa. Yem
60/blUe MOMEKyNApHas Macca 1 pasmep MOJeKy/ rasa, Tem 6onblue byaeT Bpems YCTaHOB/IEHWA MOKa3aHWii 1, kak npa-
BW/I0, MEHbLLE YyBCTBMTE/IbHOCTb.

A.2.3 OrpaHnyeHus no nNpUMeHeHuo

MpuHUMN AeicTBUA TEPMOKATaUIMTUHECKOTO AAaTuMKa OCHOBAH Ha KaTayIMTUYECKOM OKWCNEHWW B NPUCYTCTBUAWU [,0-
CTaTOYHOro KO/IMYeCTBa kncnopoga. HepgoctaTok KMCiopoga MOXET 6biTb Bbi3BaH 60/1bLUMM COAEpXaHneM roproyero rasa,
3HaunTeNbHO npesbiwarowyM HKMP, nan 3HaunTeNbHbIM COAepXaHneM WHEPTHOro rasa. CnefoBartesibHO, AaHHbIA TuM
JaryvKa MOXHO WCMOo/b30BaTh TOMBKO /1A OnpefesieHnss CMecei ropioumnx ra3os 1 Napos B BO3Ayxe Npu UX COodepXaHun
[0 100% HKIP.

MpepocTtepexeHne — Korga cogepxaHue roproyero rasa B Bosgyxe npesbiwaeT HKIP, TepmokaTanMtnyeckuii
JaTuuk BBMAY HefocTaTka KvC/opofa MOXET BblAaBaTb OLIMOOYHbIVA CUTHaU, a NokasaHus rasoaHanmsaTopa MoryT 6biTb
meHee 100 % HKIP.

CnepoBarefibHO, rasoaHanM3aTtopbl C TepmoKaTa/IMTUYeCKUMK daTyvkamu, COOTBETCTBYWMe TpeboBaHWAM
IEC 60079-29-1, fO/MKHbI MMETb B/OKMPYIOLWMIA CUTHaUT O BbIXOAE MOKasaHWil 3a npefenbl AuanasoHa U3mepeHuid (MH-
AVKauuio neperpysku), 4Tobbl M36exaTb Bbifayun OLIMOGOYHbLIX NokasaHui. OfHaKo CTauumoHapHble AaTuuky (Hanpumep
JaTunKn, eAUHCTBEHHbIM BbIXOAHbLIM CUTHaUTIOM KOTOPbIX SIBMSIETCA TOKOBbLIN Bbixog 4—20 MA) 1 paHee paspaboTaHHble
razoaHann3aTopbl MOrYT HE MMETb Takoi doyHKLUK.

70



FOCT IEC 60079-29-2—2024

MpumeyaHne — B crayyasx ecim UCMOMb3YHTCA AaTUMKW, €AMHCTBEHHbIM BbIXOAHbIM CUTHA/IOM KOTOPbIX
SIBMISIETCA BbIXOAHON CUrHaU1 MOCTOSIHHOTO Toka 4—20 MA, UeHTpasibHbIli 670K KOHTPONS M CUrHa/iM3auuy B COOTBET-
ctBumM ¢ IEC 60079-29-1 fo/mkeH BblgaBaTb GMOKMPYOLWMIA CUFHaT O BbIXOAE MOKa3aHWi gaTynka 3a npeaesnbl gnanasoHa
N3MEPEHWIA.

BnunsHMe CKOpPOCTV BO3AYLIHOrO NOTOKa Ha TepmoKaTa/MTUYecKuid JaTtunk ¢ Anddy3noHHbIM OTOOPOM NPO6bI
[O/DKHO YCTPaHATLCA KOHCTPYKUMER fatyumka 1 NpYMEHEHNEM ra3onpoHULaeMbIX 3/1IEMEHTOB, U3rOTOB/IEHHbIX U3 CNeYeH-
HOr0 MEeTaUl/INYECKOrO MOPOLLIKA.

V3mMeHeHVa pfaBneHns, TemnepaTypbl U BI&XHOCTU HE OKa3blBAlOT CYLLECTBEHHOrO B/IMAHUS Ha MokasaHusa Tep-
MOKaTa/IMTYECKOro AaTunka B Ananas3oHe paboumx ycrioBuil. OfHAKo YeM HWKEe 3HauYeHue nopora curHanusauum, Tem
60/blUe OyAEeT BAVAHME M3MEHEHUIA TeMNepaTypbl U ApYrMx (hakToOpPOoB OKpYXaroLein cpeabl.

[na npefoTBpalleHnst I0OXHOTo cpabaTbiBaHusl CUrHaM3aumm He pekoMeHyeTcsl ycTaHas/MBaTb 3HAYeHWe Mo-
pora curHanusauum Huxke 5 % HKMP ana metaHa, 10 % HKMNP gnsa nponaHa v 6ytaHa 1 20 % HKIMP ana napos 6eH3uHa
(rekcaHa), Mpu yC/i0BUM YTO B MOCNEOHEM Crlydae MPUHATHI COOTBETCTBYIOLLME Mepbl MPELOCTOPOXHOCTA MPOTUB TOKCU-
4eckoro feiAcTBns Napos.

Ecnm o6beMHast Jo1S TOPHOYMX ra30B B BO3AyXe NPEBbILAET BEPXHWIA Npefen Auanas3oHa U3MepeHuid, 0co6eHHO
npu ANUTENbHOM BO3AEWCTBMM Ha AATUMK Takol cpefbl, MOXET NoTPeboBaTbCA HECKO/IbKO 4acoB A1 BOCCTAHOB/IEHUS
XapakTepucTuK AaTumka unm MoryT HabniofgaTbCsa HeobpaTtuMble 3MEHEHWA HY/IEBOTO CUTHauTa U YyBCTBUTESILHOCTY.

Mo npuunHam, NpuBELEHHLIM Bbille, TEePMOKaTa/IMTUYECKMe JaTyviky He MOAXOAAT AN NPYMEHEHUs B YCO0BU-
AX, TPeOYIOLWMX BbICOKOW YyBCTBMTENBHOCTU (Hanpumep A8 Anana3oHOoB M3MepeHuii 3HaunTenbHO Hwke ot 0 % HKIP
80 10 % HKIMP), nockosbKy yBenmueHme KoadhuumMeHTa yCUNEHNS TOMbKO YCUIUT 3T HeXeslaTes/lbHble CBOCTBa.

A.2.4 BnvisiHue HeonpeaensemMbIX KOMMNOHEHTOB

TepmoKaTaIMTUYECKUIA AATUMK, KaK MPaBK/o, He 06ecrneymBaeT U3bMpaTelbHOCTb, MOTOMY YTO BCE roptoymne rasbl (B
BO3/4yXe) BbI3bIBAIOT U3MEHEHME ero curHana. CylecTByeT 3HaYNTE/bHbIN Pa3bpoc 3HaYEHUA nokasartens YyBCTBUTE b-
HOCTM AaTuuKa K pa3nMyHbIM rasam, KOTopble He CBSi3aHbl MPAMO co 3HayeHusamu HKMP. PekomeHayeTcsi Mcnonb3oBaTb
[AaHHble M0 OTHOCUTE/IbHOW YyBCTBUTENBHOCTMW, NPeAOCTaB/IEHHbIE N3rOTOBUTE/EM.

Ecnn KoHTponupyemas cpega CoAepXuUT ras unn rasbl, KOTopble pa3baBastoT WK 3aMeLLaloT KUCNopoa B BO3ayXe
(Hanpymep as3oT WM AMOKCUA, YIIepoaa), TO TEPMOKaTa/IMTUYECKNI AAaTUMK MOXET BbligaTb CMabblii Wn faxe HyseBoi
curHal. Moxoxune nNpo6sieMbl MOTYT BO3HUKHYTb M3-3a MPUCYTCTBUA NapoB BOAbl, KOTOPbIE, CKOHAEHCUPOBABLUWCL, MOTYT
3aKpbITb NOpPbI OrHenperpaguTens, nNpeaoTspaTve NPOHUKHOBEHWE ra30B K TepMOoKaTa/IMTUYecKoMy Aatuuky. NpucytcTene
B Npo6e MHEPTHOrOo rasa (HanpyMep aproHa Wim renvsi) Takke MOXET HapyLUMTb TEM/IOBOE PaBHOBECKE JaTunka, YTo Npu-
BEJET K Bblgaye razoaHan3aTtopoM OLLUMOOYHbLIX MOKa3aHWiA.

A.2.5 OtpaBneHve

TepmokaTanMTUyYecKme faTunky YyBCTBUTE bHbI K OTPaB/EHNIO BELLECTBAMU — KaT/IMTUYECKMU S4aMWU, MHOTVE
13 KOTOPbIX AOBOJIbHO LUMPOKO MPUMEHSIOTCS, YTO TPEGYeT perynspHbIX MPOBEPOK YYBCTBUTE/ILHOCTY U rPagyVpOBKU.

MoTepsi UyBCTBUTENBLHOCTU MOXET ObITb HEOBPATUMOI UM BPEMEHHOI B 3aBUCUMOCTU OT (DU3NYECKMX U XUMUYe-
CKVX CBOICTB Takoro BellecTsa.

HeobpaTumasi noTepsi YyBCTBUTE/IbHOCTU, M3BECTHAs! Kak «OTpaB/iEHMNE KaTasin3aTopa», BO3HWKAET B pesy/bTare
BO3AENCTBUA CreayHOLLMX BELLECTB:

- KPEMHUIAOPraHNYeCKUX COeAMHEHWI (HanpuMep BOAOOTTA/IKMBAIOLWMX BELLECTB, KNEEB WM KOMNAyHAOB, OTAE/b-
HbIX Maces ¥ XUPOB, HEKOTOPbIX JIEKAPCTBEHHBIX Npenapartos);

- TeTpasTuACBMHUA (Hanpumep, CcoaepXallerocsi B 3TUIMPOBAHHOM GeH3nHe, 0CO6EHHO B aBMaLMOHHOM);

- CEpPHbIX COeAMHEHUIA (HanpUMep AMOKCUAA Cepbl, CEPOBOA0POAA);

- ranoreHcofepXalimx coeayHeHuin (Hanpumep paga ranoreHcogepXalimx yrneBoaopoaoBs);

- hochopopraHNYecKnx CoeamMHEHWn (Hanpumep repbuunaos, MHCEKTMUMAOB U 3hMpoB hOCOPHOI KUCIOTbI B
OFHEYNOPHbIX MMAPABINYECKNX XNAKOCTSX).

B page cnyyaeB rasioreHcogepxallime yrneBogopoasl U CepHble COeAMHEHMSI MOTYT Bbi3BaTb TOSIbKO BPEMEHHOE
CHWXEHVE YyBCTBUTE/TIbHOCTU.

Tak HasblBaeMble CTOWKME K OTPaBMIEHUIO AATUMKW, MPEXAE YEM Y HMX MPOnageT YyBCTBUTE/IbHOCTb, CMOCOGHbI
nepeHocuTb 6051ee BbICOKME [103bl TaKMX BELLECTB, YeM TpaAMLMOHHbIE AATUYMKA. Ha 3TOM 3Tane, KpOME CHUDKEHUSI YyB-
CTBUTENbHOCTU, MOTYT YXYALUUTLCS APYTUe MX XapakTepuUCTMKK, HanpuUMep YBENNYMTCSA BPEMSI YCTAHOB/IEHWS NOKa3aHWiA.

Te AaTunkn, KOTOpble He ABMSATCA CTOWKMMW K OTPaB/fEHUIO, B psfe C/y4yaeB MOryT ObiTb 3aliuilleHbl OT 60/b-
LUMHCTBA KaTa/INTU4YeCKnX A40B NpuMeHeHnem d)l/l}'lepOB C MCnosib30BaHNEM aKTUBUPOBAaHHOIO Yrida Unn apyrux Hanos-
HUTenein. OgHako HEOBX0AMMO MOMHUTL, YTO OUNLTPbI CRefyeT UCMONb30BaTh C GO/IbLLOIA OCTOPOXHOCTbIO, MOCKOSIbKY,
HECMOTPS Ha TO YTO OHU MOFYT MOC/YXWTb NPEBOCXOAHOM 3aLMTON OT KaTa/IMTUYECKUX S0B, Takne ubTpbl, B YacT-
HOCTM C MCMOMb30BaHNEM aKTMBMPOBAHHOIO YI/is, NPMBOASAT K MOHMXEHWIO YYBCTBUTENILHOCTM K YI/IEBOAOPOAAM W MOTYT
Jaxe NpensATcTBOBaTb 0GHAPYXXEHWIO BbICLUMX YrNeBOAOPOLOB. Takke OHWM MOTYT MOCAYXUTb MPUYUHON 3HAUYNTENIBHOrO
YBENIMYEHWS] BPEMEHW YCTaHOB/IEHNS MOKa3aHWn gna Apyrux BELLECTB, KPOME MeTaHa M BOAOPOAA, W TakuM 06pasoM
OrpaHuynTbL NPUMEHEHNE ra30aHa/IM3aToOPOB AJ15 ONpeseNieHnst 3TX rasoB. PUILTPbI UMEKT OrpaHNYEHHbI CPOK CYXObI
1 TPeByYOT 3aMeHbl. Takke Ha MX paboTOCNOCOOHOCTbL MOXET NOBANSTL YPOBEHb BXHOCTU M3MEPSiEMOl cpeapl.
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[Opyroii TexXHUYeCcKuUin Nprvem, VHOTAA UCMOMb3yeMblid /15 YMEHbLUEHWSI BAIMSHNSE KaTa/IMTUYECKUX Si10B, — NpepbI-
BUCTbI/i peXxuM paboThbl faTumka. STOT NPUEM Takke UCMOSb3YHT A/ YMEHbLUEHUS NOTPEG/IEHUs] 3NIEKTPOIHEPTUN OT ak-
KymynsiTopHoli 6atapen. OfHako razoaHasM3aTopbl, UCMOsb3yoLMe AATUMKN B TAKOM PEXUME, MOTyT BbiaBaTb JIOXKHbIE
rnokasaHusl, Hanpyumep Npu BHE3arnHOM BO3AEWCTBUM ra3oBO3/YLLUHON CMeCU C 6OMbLUMM COAEPXaHUEM FOPHOYETO rasa BO
Bpems ()asbl OTK/IOYEHUs] NUTaHWS faTumka. TpeGyeTcs oco6oe BHUMAHVE NpU UCMO/Ib30BaHUM TakMX ra30aHan3aTopoB
B pEXMME TeuenckaTens Wi B Apyrvx Nofo6HbIX Cydasix.

PesynbTaT OTPaB/IAIOWLEro BO3AENCTBUA 3aBUCUT B NEpBYH0 oYepeab OT CaMoro KaTasIMTUYecKoro siaa, oT onpeje-
NIIEMOrO Ta3a W OT KOHCTPYKTUBHbIX OCOGEHHOCTEN faTumka. CneflyeT 06paTUThCS K PyKOBOACTBY MO 3KCMIyaTaLum raso-
aHa/IM3aTopa, YTo6bl BbISICHUTL, KakKue BeLlecTBa MOryT OTPaBUTh KaTasiM3aTop U Kak 3alUTuTb AaTuuK.

A.3 TepMOKOHAYKTOMETPUYECKME AaTUNKA

A.3.1 O6uwme NonoxeHus

MpVHLMN OeACTBUS TePMOKOHAYKTOMETPUYECKUX OAATUYMKOB OCHOBAH Ha M3MEHEHUM TeMMepaTypbl 3NeKTPUYECKM
HarpeBaemMoro pe3ncTUBHOIO YyBCTBUTE/ILHOrO 3/1IEMEHTa (KOTOPbIi MOXET ObITb MPOBO/IOYHBLIM, TOHKOM/IEHOYHLIM WA
B BUAe GYCUHKM), MOMELLEHHOrO B KOHTPOMIMPYEMYIO Cpeay, Mo CPaBHEHMIO C TEMMEePaTypoil Takoro e afieMeHTa, nome-
LLIEHHOro B KaMepy C rasoM CpasBHeHWs, BbI3BAHHOM pas/inyvemM TensonpoBOLHOCTM OnpeaensemMoro KOMrnoHeHTa u rasa
CpaBHeHMsl. YyBCTBUTE/bHbIE 3/1IEMEHTbI MOMELLAIOT B MOTOK ra3oBoii Npobbl C NOCTOSHHLIM PacxoAom unn B auddpysu-
OHHYIO Kamepy.

TemnepaTypa 4yBCTBUTE/IbHbIX 3/IEMEHTOB TaKoro JaTumka 3HauuTesIbHO HUXe, YeM TeEPMOXMMMYeCKoro. Kak cnep-
CTBUE, TEPMOKOHAYKTOMETPUYECKNI AAaTUNK MOXET CMYXWTb O4eHb A0NToe BPeMs Mpu OTCYTCTBUM KOPPO3WW WK 3arpss-
HEHWNs YYBCTBUTE/IbHbIX 3/IEMEHTOB.

JaTunk He N3MeHsieT XMMNYecKoro coctasa npobsbl, 41 paboTbl eMy He TpebyeTcs kucnopopg. CrneposaresbHo, U3-
MEPEHNS MOXHO NPOBOAWTL AaXe Mpu OTCYTCTBUM pacxofa npobbl.

Temnepatypa 37eMeHTa, 04HO3HAYHO CBSI3aHHAsA C €ro 3/IEKTPUYHECKUM COMPOTUB/IEHUEM, ONpeaensieTcs notepei
Tensa u 3aBUCUT OT MOJIEKYNISIPHONM Macchl 1 APYrMX qiM3NYECKNX CBOMCTB OKPYXAKLLEro 3/1EMEHT rasa. Korga usmeHs-
eTCA CoCTaB rasa, Temrneparypa 3MeKTPUYECKN HarpeBaemoro pesnctopa — 4YyBCTBUTESIbHOTO 3/1IEMEHTa WU3MEHSAETCH.
COoO0TBETCTBYIOLLEE U3MEHEHWNE 3NEKTPUYECKOTO COMPOTUBNEHUS ONPELENIOT TEM Xe CNocoboM, YTO 1 B C/lyvae TEpMOKa-
Ta/IMTUYECKMX AATUMKOB (CM. A.2). Kak mpaBwio, B KOHCTPYKLUM faTyvka NpeaycMaTpuBatoT KOMMEHCALMOHHLIA 3/1EMEHT,
KOTOpbIi NOMELLAT B CPABHUTE/TbHbIN ra3oBbllii NOTOK UM B FEPMETMYECKU 3anasiHHbIA 06beM, 3arno/IHEHHbIV ra3oM cpas-
HeHus. MprMeHeHe KOMMNEHCAUMOHHOIO 3/1IeMeHTa YCTpaHseT BAMsSHUE KonebaHwin TemnepaTypbl OKpyxatwLeli cpeipbl
Ha MokasaHus AaTuumka.

TepMOKOHAYKTOMETpUYeCcKne OaTUMKN MPUMEHSIOT ANS OonpefefieHns TakMx rasos, TensI0NpoBOAHOCTb KOTOPbIX B
XenaeMoM Avana3oHe U3MEPEHW 3HaUMTE/IbHO OT/IMYaEeTCs OT TEMN/IONPOBOAHOCTU CPaBHUTENBHOW cpeabl (06bIYHO BO3-
ayxa). OgHako ony6/IMKOBaHHble Tabavubl TENAOMNPOBOAHOCTU MOMYT MPMBECTU K OWMOGOYHBLIM BbIBO4AM, MOCKOSLKY Ha
YyBCTBUTE/IbHOCTb AAaTuuKa Takke B/IMAIOT UHble (PakTopbl, HanpYMep KOHBEKUMS UM MaccornepeHoc.

CkazaHHOe orpaHuuMBaeT NpPYMEHeHVEe TEPMOKOHAYKTOMETPUYECKOTO METOAA OnpefeneHneM 06beMHON J0nu ro-
prouMx rasoB, 06bI4HO npesbiwatoweli HKMP MazoaHanm3atopbl C TEPMOKOHAYKTOMETPUYECKMY AaTUMKamMmn He cnegyet
MCMNoNb30BaTh A/151 ONpeAeneHnst ropoumx rasoB B guanasoHe nsmepeHunini 4o 100 % HKIP, 3a ncknoyeHmem Bogopoaa, K
KOTOPOMY 3TV AaTuMK/ OCOBEHHO YyBCTBUTESIbHbI.

CnepoBaTtenbHO, YyBCTBUTENBHOCTL K ra30BOl CMecu OyAeT HeonpeaesieHHOoW A0 Tex Mnop, Nnoka HeM3BECTEH KOM-
MOHEHTHbIN COCTaB aHaNM3MPyeMOl CMeCH, BK/KOYast rasbl, KOTOpble HET HEO6X0AMMOCTY onpeaensTtb. B xygwem cnyyae
CMECb ra30B C BbICOKOW W HWM3KOV TEMn0nNpoBOAHOCTLIO, 06pa30BaBLUAsCs, Hanpuvep, B pesy/ibTarte M3MeHeHNs cocTaBa
rasoBoili cpefbl, MOXET CHU3UTb A0 Hy/Ns CUTHas OT ONMpPeAeNISeEMOro KOMMOHEHTa.

A.3.2 ObnacTb NpUMeHeHUs

[na npyMeHeHWss TEPMOKOHAYKTOMETPUYECKMX AATUMKOB He TpebyeTcs Hamume KMCnopoaa, v oHW obecneyvsalot
n3MepeHne 06bLEMHO 40NN ra30BOro0 KOMNOHeHTa BNioTh A0 100 % o6beMHOR fonw.

la3o0aHa/IM3aToOp MOXET ObITb OTrpafyvpoBaH Ha NGOl BblOpPaHHbI Anana3oH 06LEMHONM 4O/M ONpeaensiemMoro
KOMMOHEHTa, Bktoyass 100 % 06BbEMHOW A0NW, B CPeAe M3BECTHOTO KOMMOHEHTHOIO COCTaBa.

OV JaTuvky NPUroAHbl AN 0GHAPYXXEHUS OAMHOYHOTO KOMMOHEHTA — rasa, MMEIOLEro BbICOKYH0 UM HU3KYHO Te-
N/I0NPOBOAHOCTL MO CPaBHEHMIO C TEM/IONPOBOAHOCTLI0 BO3AyXa, KOTOPbIV C/YXUT CPaBHUTENBLHOW Cpefoli. XapakTepHa
BbICOKasA YyBCTBUTE/IbHOCTb TEPMOKOHAYKTOMETPUYECKNX AATHYMKOB K MPUCYTCTBUIO B BO3AYyXE Takux rasoB, Kak BOAOPOS,
refnin N HeOH, TeNI0NPOBOAHOCTL KOTOPbLIX BE/IMKA; YYBCTBUTE/IbHOCTb K METaHY Takke [0CTATOYHO BbICOKA.

UyBCTBUTE/IbHOCTb METOAA OrpaHUyeHa, Ha NpakTuke BEPXHWI Npeaen ananasoHa n3MepeHuii 06bI4HO Boiwe 100 %
HKIP, kpoMe criyyaes, Korga TENSI0NPOBOAHOCTb rasa AOCTaTOYHO CU/IbHO OT/IMYaEeTCS OT TEM/IONPOBOAHOCTM BO34yXa.

OcCo6bIM CrlyyaeM MPUMEHEHNS TEPMOKOHAYKTOMETPUYECKMX AATUMKOB SIBMISETCA NPOAYBKA «WHEPTHbIM» Fa3oM
pe3epByapoB CO CXIMKEHHbIM HEdTAHbIM ra3oM. B KkauecTBe «MHEPTHOrO» rasa B 3TOM Crlyyae WCnosb3yeTcst cMecb N2
1 CO2. Vicnonb3ys CBOWCTBO TEMNIONPOBOAHOCTY B KOMOMHALUM C KOHBEKLMEW, MOXHO M3rOTOBUTb AATUMKM, KOTOpPbIE He-
YYBCTBUTE/bHbI K U3MEHEHMSAM CofepXXaHus (DOHOBbIX ra3oB (Hanpumep BO34yxa, BOAOPOAA M CMECH AuoKcuaa yriepoja
1 a3oTa). B TO e Bpems OHW pearvpyloT C AOCTATOYHOW YyBCTBUTE/IbHOCTLIO Ha HE3HAUMTENIbHOE COAEPXKaHue Nerkux
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npeaesibHbIX yrnesoaopoaos OT MeTaHa A0 NeHTaHa, HECMOTPA Ha TO YTO AaHHble MO Ten0npoBoAHOCTU yKa3blBakOT, YTO
9TO HEBO3MOXXHO.

A.3.3 OrpaHnyeHna no nNprUMeHeHuo

TepMOKOHAYKTOMETPUYECKUI A METOZ, MPUMEHUM B C/lyvasX, Korga U3MEHEeHWs! BbIXOAHOrO CUrHasia Aatymka oT u3-
MEHeHUs KOHLEeHTpaLum hOHOBOrO rasa He3HauMTesIbHbl N0 CPABHEHUIO C CUTHa/IOM OT OMpejensemMoro KOMMOHeHTa (rasa
WM CMecU rasoB) B BbIGpaHHOM AvanasoHe U3MEPEHWiA.

TepMOKOHLYKTOMETPUYECKME AATUMKN HensbrpaTesibHbl K OTAe/IbHbIM rasam. OHW pearvpytoT Ha Bce rasbl (ropto-
ume 1 Heropoume).

TennonpoBOAHOCTL FOPHOYMX FA30B CU/IbHO pasnunyaeTcs. bonee nerkve rasbl (HaNnpuMep MeTaH ¥ BOLOPOL) Xapak-
TepusytoTca 6osbLUe TeNI0NPOBOAHOCTLIO, YEM BO3[yX, B TO BPEMS Kak 6o/1ee Tsxesble rasbl (Hanpumep HenpegesbHble
YrN1eBOA0OPOALI) UMEIT MEHbLUYHO TensonpoBoAHOCTL. CriefoBaTeflbHO, HMYEro Hesb3f CkasaTb O CUrHasle fjatyvka B
rasoBoii cmMecy 0 Tex Nop, Noka He W3BECTEH KOMMOHEHTHbIA COCTaB 3Tol cMmecu. B xyAlem cnyyae cmecw rasos C Bbl-
COKOI M HN3KOI TenI0NPOBOAHOCTLIO MOTYT B3aMMHO KOMMEHCHPOBATb TEMMONPOBOAHOCTb M YMEHBLUNTL CUrHaN JaTymka
[0 Hyns.

OLWMBOYHbIE NOKA3aHUS MOTYT OTMeYaTbCs TakkKe B Crefyowmx cnyyasx:

a) NCnosb3yeTcs TEPMOKOHAYKTOMETPUYECKUI AaTUMK, YyBCTBUTE bHBINA K CKOPOCTM NOTOKa MPobbl, @ NOTOK ra3oBoW
NPo6bl HecTabuieH UM He BBINOJHAKOTCA YC/I0BUA nodayn npoobbl, ykasaHHble B PYKOBOLCTBE M0 3KCnyaraumu;

b) NMEIOT MEeCTO KonebaHuss TeMnepaTypbl OKPYXatoLLEero BO3/yxa, KOTOpble He KOMMEHCUPYHTCA COOTBETCTBYIO-
LLYIM YCTPONCTBOM Ha AaTuuke;

C) HenpaBWibHOE MPOCTPAHCTBEHHOE MOJIOXEHMNE ra3oaHa/IM3aTopa, 0COGEHHO ecn MPUHLMN AeACTBUA AaTumka
OCHOBaH Ha OJHOBPEMEHHOM UCMO/Ib30BaHUV CBOWCTB TEMMOMNPOBOAHOCTN U KOHBEKLMW (4AaTUMKM C NOBbILLEHHON KOHBEK-
TMBHOW COCTaB/IAOLLEN Tennonepegayn).

A.3.4 BnnsaHune HeonpenensieMbIX KOMMNOHEHTOB

MorpeLuHOCTb OT BAMAHUA HeonpeaensieMbiX KOMIOHEHTOB BO3HVKaET, ec/in 0bopyaoBaHue nogsepraeTcs Bo3aeid-
CTBWIO ra30B, Ha KOTOPblE OHO He OTrPajympoBaHO, WM €ro MbITAIOTCA UCMO/b30BaTh 419 U3MEPEHUs Takux rasos. He-
onpegensemble KOMMOHEHTBI, TakKMe Kak roproyvie u Heroprouune rasbl, C TENIONPOBOAHOCTbLIO, OT/IMYHONM OT TEn/I0MnpoBo-
[HOCTW OKpyXatoLLeld cpefbl, MOTyT BAVSATb Ha TEN/I0NPOBOAHOCTb ra30BOl CMecH B /1I060M HanpaB/IeHNM TaK, YTO CUrHasn
OT AaTyvKa MOXET 6blTb YMEHbLUEH [0 HYNA.

B 60/bUMHCTBE C/yYaeB CUbHLIM BAUsIHMEM 06n1afatoT napbl BOAbl, TeM 60/iee UTO KX COAEpPXKaHue B BO3ayXe
CUJIbHO KO/MebneTcs, 0COBEHHO B Xapkom Kiumarte. lMpyu n3mepeHun HebOosbLIOrO COAEPXKaHUS ONpeaersemMoro KoMmno-
HEHTa, 41151 TOro YTO6b! UCKHOUUTL B/IMSIHUE M3MEHEHUS BI2XKHOCTM, MOXET NoTpeboBaTbcs OCyLUeHWe npoobbl.

A.3.5 OtpaBneHne
OTpasnstowme BO3AECTBUS Ha [aTUMK HEN3BECTHbI.

A.4 VHdpakpacHble JaTumkn

A4.1 O6Lme NosoXeHNs

MpuHUMN geliicTBrA onTuyecknx MK-4aTuMkoB OCHOBaH Ha MOT/IOLEHWN MOJIEKYlaMU ONpeaensieMoro rasa aHeprum
CBETOBOTO MOTOKA B yNbTPadMoNeTOBON, BUAMMOWA 1n nHdpakpacHoi obnacTsax cnektpa. CyluecTBytoLme rasoaHanmsa-
TOpbl NPEeNMyLLLECTBEHHO paboTaloT B MHGIpakpacHoi 061acTi cnekTpa.

MHorme rasbl MOrMOWAT MHPPAKPACHYI0 3HEPTMO. VCKMOUEHMEM SABNAAIOTCA OAHOATOMHble (HanpuMmep renuii,
HEOH U aproH) U CUMMETPUYHbIE ABYXaTOMHbIE rasbl (HanprMMep BOAOPOZA U a3oT). Kucnopod oTmyaeTcsi cnabbiv normo-
weHvem VK-usnyyeHnst Ha A/MHE BOJHbI, O6bIYHO HE UCMO/b3yeMOoit A1 onpeaeneHnst Apyrux rasos.

Bce apyruve rasbl, 0gH/ B 60MbLUER, ApYrMe B MEHbLUEN CTENeHW, NOrnowatT MHPaKPaCHY SHEPrM0 B AnanasoHe
ANVH BOJH, XapakTepHOM A/sl TUMa XMMWUYECKMX CBSI3e UX MOseKysbl. BbiGOPOM COOTBETCTBYIOLLENO AnanasoHa AJjvH
BOJH A1 onpejenieHnst Toro Wi MHOro BelecTBa obecneurBaeTcs 13bupartesibHOCTb Ero onpeaeneHus.

JaHHbI MeToq, M3MEPEHNS HAXOAMT LUMPOKOE NMPUMEHEeHWe Ans onpefeneHns 60/bLUMHCTBA ra3oB B BO3adyXe, Mo-
TOMY YTO TPV OCHOBHbIX KOMMOHEHTA CyXOro BO34yxa — a30T, KUC/OPOA, U aproH — He OKasblBatoT CKOJIbKO-HWMOYAb 3a-
METHOTO B/IMSIHUA Ha HyneBble NoKasaHWa W YyBCTBUTENbHOCTL MK-AaTumka B guanas3oHe 06blYHO MCMOSb3YEMbIX AJIMH
BOSH VIK-n3nyyeHus.

Hannume B VIK-cnekTpe NorsoLwweHnst Kakoro-aimbo BelLecTBa onpeaeeHHbIX XapakTepucTUYeckmx nosaoc norioLle-
HUA yKa3blBaeT Ha NPUCYTCTBME B ETO MOJIEKY/IaX COOTBETCTBYIOLLMX FPynn aToMoB. Kak creAcTeue, Bce BELLECTBA OAHOIO
rOMOJIOTMYECKOr0 Psifa UMET MOXOXMIA CNeKTP NOrMoWeHns. Hanpumep, MCnosib3oBaHWE XapakTepucTUYecKUX Mnosioc
nornoLeHus B VIK-cnekTpe yrnesoLopoAoB Win ApYrnX OpraHNYeckux BeLecTB 0COOEHHO NOe3Ho Npu obHapyXeHun ro-
proYUMX ra3oB, MOCKO/IbKY 060pyAOBaHNe, HACTPOEHHOE Ha 3TOT XapaKTepuCcTMYeCcKuii ananasoH, CnocobHO 0GHapyXMBaTb
BCE 3TN COEAMHEHUS], HO C Pa3/INYyHOW YyBCTBUTE/IbHOCTbIO.

OfHaKo cyLlecTByeT MHOMO C/ly4aeB, Korga Hab/iogaeTcsl YacTUYHOE HATIOKEHUE XapakTepUCTUYECKUX Nosoc Mno-
[/IOLLEHNSI TOPHOUMX Fa30B U HErOPHOUMX BELLECTB WK ApYrMX BeLLecTB, ONpeAesieHne KOTopbiX He TpebyeTcs, valle Bce-
ro 3T0 mapbl BOAbl W Auokcug yrnepoga. Ecnm B VK-gatumke HEBO3MOXHO YCTPaHWTb HasIOKEHME MOJIOC MOr/IOWEHMSI
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onpefensemMoro u HeonpeaesnsieMbiX KOMMOHEHTOB, TO ByAeT HabnAaTbCA BAMSHUE HEONpPeAeNnsieMbIX KOMMNOHEHTOB Ha
nokasaHua UVK-gatuvka.

VIK-gaTumkm He uckaxkatoT npoby, 1 UM He TpebyeTcs A8 paboTbl NPUCYTCTBUE Kncnopoga. BeixogHoi curHan K-
[AaTYMKOB B HaMOO/bLUEA CTENEHN HE 3aBWCUT OT CKOPOCTU MOTOKA MPOGbl. Y TakMx AATUMKOB NPOAO/DKATESbHBIA CPOK
CNYXO6bl MPW OTCYTCTBUM KOPPO3UM, 3arpA3HEHNST WM MEXAHNYECKOTO MOBPEXAEHNS.

Bcnencrere 6071600 pa3HOO6pasns KOHCTPYKTOPCKUX PeLUeHuid, peasin3oBaHHbIX B pas/nuHbiX VK-patuvkax,
NpakTUYeCcKN HEBO3MOXHO 0606LUTL MX KOHCTPYKTUBHbIE 0CO6EHHOCTU. OfHAKO OCHOBHbIE 3/1IEMEHTbI KOHCTPYKLMMX Onu-
CaHbl HMXe.

laszoaHanmsatopsbl ¢ VIK-gaTunkamun, HECMOTPS Ha pasHoobpasvie Mogenei, MoryT GbiTb KaccuguLMpoBaHbl crie-
ayrowmm obpasom:

a) cneynannsMpoBaHHble ra3oaHasIM3aTopbl, CHabXeHHbIe CUCTeMO NPO6o0TOOPa, KOTOpasl, B CBOK ovyepedb, MO-
XeT obecneunBaTtb 0TOHOP NPO6bI OT HECKO/IbKUX TOYEK KOHTPOJIS;

b) OQHOTOYEUHble ra3oaHa/IM3aTopbl CO BCTPOEHHbIM WK-AaTumkom, npefHa3HayeHHble 4711 YCTaHOBKM B MOTEH-
LMasibHO B3pbIBOONACHbIX cpefax. OHWM MOryT UMEeTb FrepMeTUYHble OMTUYECKME KIOBETbl CO BCTPOEHHbLIM MOByAVTENEM
pacxoga, b0 YacCTUYHO OTKPbITbIE KIOBEThI, 3alUyLLeHHble Andddy3MOHHbIM 6apbepoM, IM60 B psAE CyvaeB OTKPbITbIA
ONTUYECKNIA KaHauT PMKCUPOBAHHOI AIMHBI B aTMOcdepe (Tak Ha3biBaeMble TPAcCOBble ra3oaHanm3aTopsl). Kak npasuso,
AJIMHA ONTUYECKOro NyTu COCTaB/ISeT MEHee MeTpa;

C) razoaHanM3aTopbl, B KOTOPbIX VIK-n3nyyeHne nctoyHmka OT 6/10ka ynpaBneHus HanpasnseTcs Ha NpreMHuK or-
TWUYECKOrO M3/Iy4EHUsT C MOMOLLIbIO CBETOBOAA — FMOKOro ONTUYECKOro kabens, obecneyvBas TEM caMbIM AUCTAHLMOHHOE
onpefeneHne roplynx rasos;

d) TpaccoBble razoaHasiM3aTopbl C NPUEMHUKOM N U3flydaTenieM, pacrnosiokeHHbIMU No 060MM KOHL@M ONTUYECKOro
nyTW, 4JIHA KOTOPOro MOXET ObITb Pa3/IMYHON M COCTaBNSATb A0 HECKO/IbKUX COTEH METPOB Ha OTKPbITOM NMPOCTPaHCTBE.

TexHn4Yeckne xapakTepucTUKU rasoaHaIM3aTopoB, yKasaHHbIX B MEPeYnC/ieHusIX a), b) u c), pernameHTupyoTcs
IEC 60079-29-1, TexHNYeCKne xapakTepuCcTKN TPaccoBbIX rasoaHannsatopos — IEC 60079-29-4.

Bo Bcex cryyasix usnyyeHne oT UCTOYHMKA NPOXOAWT MO ONTUYECKOMY NyTW 1 nocne uabTpauum AOCTUraeT npu-
€MHMKa ONTUYECKOr0 U3/Ty4eHUsi. VICTOYHUKOM M3/yHEHNST MOXET CYXXWTb 3/1EKTPUYECKAst NamMna HakasimBaHUst Un cBe-
TOAVOA, M3NyYatoLmnii B 61IKHEN MHAppakpacHoi ob1actu cnekTpa. B TpaccoBbIx razoaHanmsarTopax MoryT NpUMEHSITLCS
NHGopakpacHble nasepbl.

[na nonyyeHnst TOYHOTO M3MEPEHHOTO 3HAYEHMUS [OB3PbIBOOMACHBLIX KOHLEHTPpaLMA ropioumx rasoB 415 razoaHanu-
3aTOpPOB TUMOB, YKa3aHHbIX B NEpeYncneHnsx a), b) u c), HeobxoaMmo, YTo6bl B ONTUYECKOW KaMepe MEeXAY UCTOYHUKOM
N MPUEMHUKOM M3/TyYEeHUs Haxoawnacb OfHOPOAHAs rasoBas CMecCb. [1s 3TMX TUMNOB ra3oaHanIn3aTtopoB 3TO YC/l0BUE
rapaHTUPOBaHHO BbLIMOSIHAETCA BBUAY MaslbiX pa3MepoB kaMepbl. [/ TPaccoBbIX ra30aHasIM3aTopoB ra3 Mexay WUCToY-
HWKOM 1 MPUEMHUKOM W3/Ty4eHUS pPeako 6biBaeT OAHOPOAHbLIM, MO3TOMY TPacCOBble ra3oaHa/IM3aTopbl U3MEPSOT MHTe-
rPasibHY0 WM CPEAHIO KOHLEHTpauuio (M. 4.6).

[na Toro 4yto6bl YyCTpaHMTb HeXenaTesibHoe BAMSHWE TeMMepaTypbl OKpyXatoLeli cpefbl, HeonpeaensieMbix ra3os
M NapoB W T. 4., a /18 TPacCoBbIX ra30aHa/M3aTopoB — B/NSHME OCAAKOB, MPSMOr0 M OTPaXKEHHOTO COMIHEYHOrO cBeTa
N UCKYCCTBEHHOrO OCBELLEHUS, MPUMEHSAETCA METOZA, ONTUYECKON hunbTpauum, BO MHOMMX Clyvasix MCNosb3ylowuii agsa
UHgpaKkpacHbIX yda. OauH U3 HUX — pabounii, coBnafarwLnii C XxapaKTepUCTUYECKO NOMOCO MOrMOWeHMs onpege-
NISEMOrO BeLLeCcTBa, a Apyrovi — OMOPHbIA WM CpaBHUTE bHLINA, BblOMpaeMblii B NOf0Ce MPO3pavyHOCTH, T. €. B 061actu
VIK-cnekTpa, rge nornotiexHve VIK-u3nyyeHms MUHUMaILHO.

Kak npaBusio, MOTOK U3/ly4eHUsi MPepbIBAeTCA C ONpeAesieHHOW YacToTol AN MOyYeHUs MOAY/IMPOBaHHOMO Cur-
Hana doTtonpuemMHuka. dunbtpaums VK-n3nyyeHus obecneynBaeTcsi yCTaHOBKOW hunbTpa Mexay WCTOYHWMKOM W nNpu-
€MHUMKOM Mn3/lydeHnst. OnTudeckme uabTpbl NPEACTaB/AT COO0N KOHCTPYKLMIO HA OCHOBE TBEP/AbIX ONTUYECKUX MaTe-
pvianioB, KOTOpblE, B CBOK OYepeb, NOAPa3AensoT Ha CNEKTPa/IbHO-CENEKTMBHbIE 1 OTpe3atolime (C KOPOTKOBOJ/THOBOI 1
[OJIMHHOBOJIHOBOW rpaHuueid). CyLecTBYIOT Takke hubTpbl, NPeAcTaBsoLe cob0in repMeTUYHYIO KIOBETY C OMTUYECKN
NpPo3payHbIMM OKHAaMK, 3anOfIHEHHYHO ra3oM, CMEKTP MOrMOLWEHNA KOTOPOro NepekpbIBaeTCs CO CMEKTPOM MOroLWeHUs
onpefensiemMoro BellectBa. Takoil TMN ONTUYECKOro hunibTpa NPUMEHSOT AN YMEHbLUEHUS BINSHUA HeonpeaensieMblxX
KOMMOHEHTOB.

B kauectBe (pOTONPUEMHUKOB MOTYT ObITb MCMOMb30BaHbl HOTOANOAbI, DOTOYMHOXMTENN, (DOTOPE3NCTOPbI, Baky-
YMHble (DOTO3/1EMEHTLI, NOJTYNPOBOAHUKOBbLIE (DOTONMPUEMHUKW, ONTUKO-aKyCTUYECKE NMPUEMHKKMA, TEPMOONTUYECKME eM-
KOCTHbIE CMUCTEMbI (0ObIYHO C HEraTUBHOWN hmnbTpaumeii), NMPO3INEKTPUHECKUE MPUEMHVKM U T. 4. B KOHCTpyKUMKU onTude-
CKOW KIOBETbI MHOTAA NpeAycMaTprBardT ONTOBO/IOKOHHbIE KOMMOHEHTHI, NPeAOXpaHsoLLMe OT MOBPEXAEHNS U KOPPO3UM
YyBCTBUTE/IbHBIE ONTUYECKME 3/1IEMEHTbI U 06ecneymBatoLLye 3amUTy aHasIM3npyemMoin cpefpl OT HarpeTbiX ONTUYECKUX 1
3/1EKTPUYECKNX I/IEMEHTOB raszoaHanusaropa.

UTo KacaeTcs TpacCcoBbIX razoaHann3aTopoB, TO MOMEXM OT BOASHOIO rapa W Yriekucs1oro rasa nponopuyoHasibHbI
OJIHE OMTUYECKOro MyTW U, TakuM 06pa3oM, B HECKOJIbKO COTEH pa3 NPEBbILIAKT BAMSHME 3TUX MOMEX Ha razoaHanimsa-
TOpbI, NpefHa3HayYeHHble 4151 U3MEPEHUI B OAHOW ToUKe. Takke MOryT BO3HWKHYTb MOMEXU MPU HAIMYUA MbLIN N KOHAEH-
CMPOBaHHOW BOAbI B BUAE TyMaHa, AOXAA WK CHera.

Moatomy TpebyeTcsa WCMNo/Mb30BaHWe cneuvasibHbIX METOA0B, B TOM 4uC/le WCMNOMb30BaHWe [/MHbl  BOJTHbI
WK-n3nyyeHuns, paBHOIA 2,2 MKM, MPU KOTOPOIA MOF/IOLEHME ONpeaensieMoro rasa cnabee, Yem npu 06bIYHONM AMMHE BOS-
Hbl 3,3 MKM, HO MpV KOTOPOW BAMSIHWE BOAbl CYLLECTBEHHO MeHblue. [1A 3Toro TpebyeTcs MPUMEHSITb TakMe MOLLHble
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WCTOYHUKN W3/TyYEeHNsI C MasToli YII0BO pacxoAyMOCTbiO, Kak nasepbl. B TpaccoBbix razoaHanmsaropax Takke UCMosb-
3yeTCsl Pa3HOCTHbIA CUrHas1, MOJSIYYEHHbIV Ha ABYX Pa3nNyHbIX A/IMHAX BOMH VK-usnyyeHus. OpHa A/iMHAa ONTMYECKOro
N3Mly4yeHnss — paboyasi, OHa CoBMNajaeT C XapaKTepuCTUYECKONW MOMOCOI NOrNOLLEHNA onpeaensieMoro BellecTsa, a apy-
ras — OMopHasi Wi CpaBHUTE/IbHAS, BblbMpaemas TakuM 06pa3oMm, YTOObl KOMMEHCHMPOBATb B/IMSIHAE HeXenaTeslbHbIX
3hheKkTOB — BAMSAHWUA BOABI, COMIHEYHOTO CBETA, TyMaHa W Nbian. cnonb3ys Ans onpefeneHns OTHOLIEHWE CUrHas1oB
Ha 3TUX ABYX ANMHAX BOSH, BO3MOXHO YMEHbLUMTb BAMSIHUE HexenaTesbHbIX adicekToB. CylecTByOT TpeboBaHus no
MWHUMa/IbHOMY 3Ha4YeHUIO CUrHas1a, KOTOPble HakKaabiBaloT OrpaHN4YeHnsa Ha MakCuMasibHOe 3Ha4YeHne onTn4YecKoro nyTu
TPaccoBOro razoaHanmsaropa.

B npunoxennn E gns nonb3oBatesnieli TPaccoBbIX razoaHasM3aTopoB MPYBEAEHb! AONOHUTENIbHbIE AaHHbIE MO
BMAMMOCTM B aTmMocdhepe.

KoHcTpykuus MNK-gatymkoB no3BossieT UCNo/b30BaTb CaMOAMAarHOCTMKY A1 NPOBEPKM YyBCTBUTENILHOCTW K Onpe-
[ensieMoMy KOMMOHEHTY. [lpyrumn npenmMyLlecTsaMmn Metofa SBASTCS:

a) BbICOKasi CTabW/IbHOCTb;

b) OTCYTCTBME HEOLHO3HAYHOCTUN NOKasaHuii Npy KOHUEeHTpauusx, npesbiwarowmx HKIP;

C) YCTOMUYMBOCTb K OTPAB/IEHWIO;

d) MmeHee yacToe TexHM4yeckoe o6CnyxuBaHue 6rarogaps camogmarHoctuke. ABToMaTuyeckas rpafyvpoBka, BO3-
MOXHOCTb KOHTPOJIS MCMPABHOCTN UCTOYHMKA VK-n31ydeHns n KomneHcauum 3arpsasHeHns onTyUkM MOryT NPo4/IMTb BpeMst
paboTbl 6e3 o6cnyxmnBaHns. OfgHako 0coboe BHUMaHUe cnefyeT yaensiTb CBOEBPEMEHHOM OYMCTKE 3aLUMTHBLIX (OUILTPOB
B ra30BOM TpaKTe, MOCKO/IbKY CPEACTBa CaMOAMAarHOCTUKN 06bIYHO HE OBHAPYXUBAIOT WX 3arps3HEHNUS.

A.4.2 ObnacTb NPUMEHEHMS

VIK-patunku rpagyvpytot 418 onpeaesieHns oauHOUYHOro KOMMOHEHTa U B HEKOTOPLIX C/lydasaX HECKO/IbKMX KOMMOo-
HEHTOB. MpucyTCTBUE APYrMX ra30B He ByAeT 06HapYXeHO, eC/I UX MoJIoca MOrOWEHUS B MHADPaKPaCcHOW 06/1acTh NeXnuT
3a npegenamu Nosnockl NponyckaHna npuemHuka K-nanyuenus. CneposartesbHO, ra3oaHam3aTopbl ¢ TakMMK gaTynkamm
MOXHO WCMOJIb30BaTh TOSLKO [/151 OGHAPYXKEHUS Ta30BbIX CMECEN, ANA KOTOPbIX OHW GblIN OTIPaAyVMpPOBaHbI.

MK-gaTumkn He pearmpytoT Ha Bogopog. OfHakKo X MOXHO UCNOMb30BaTh 4/159 06HapYXeHUs1 60MbLUMHCTBA APYTX
roproyMx rasoB B Nt0GOM YCTAHOB/IEHHOM AManasoHe U3MepeHuii 06beMHOI AonM (OT HECKOSIbKUX MWUMMMOHHBIX Aonel
BN/10Tb A0 100 %). Yem A/IMHHEe ONTUYECKWIA MyTb, TEM Bbille GYAET YyBCTBUTE/ILHOCTb. [151 U3MEPEHUA COAEPKAHMS
kucnopoga B VIK-gatumkax ncnonb3yotcs npnoopbl TLS (CNeKTPOCKoNus NorIowweHns nepectpanBaembiX 1a3epHbIX 4M0-
[O0B) C AnanasoHaMy M3MepPEHNst OT HECKO/TbKUX % 06beMHol o go 100 % o6bemMHOR [oau.

COOTBETCTBYHOLLMM BbIGOPOM [/IMH BOSH M AJIMHBI ONTUYECKOro MyTW MOXHO NOMY4YNTh razoaHasM3aTtopbl gns:

- U3MEpPEHNs CYMMapHOro COAepXaHusl YrneBogopo0B, YacTo C 1CNoNb30BaHNEM 06/1acTV AJIMH BOSH, COOTBET-
cTBytoLLEl KonebaTensHomy nepexogy C—W.

MpumeyaHune — TMpn M3MEPEHUM OGLLETO KOMMYECTBA YI/IEBOAOPOAOB OTAE/bHbIE BELLECTBA, Hanpumep
aueTueH, MOTyT He YUUTbIBATbCS;

- M36bupaTensHOro onpeaesneHnst 04HOr0 KOMMOHEHTa (B cMechu);

- onpeaeneHns 06 bEMHOI 40NN B AnanasoHe A0 HECKOJSIbKUX MUIMOHHbLIX A0NEi;

- onpefeneHusi 06bLEMHOI 4O/ TOPYNX ra3oB B AnanasoHe o 100 %;

- onpegeneHns 06bLEMHOI 40NN KUCopoAa B ananasoHe o 100 %.

B HacToslLee BpeMsi NPMMEHEHME TPACCOBbIX ra30aHa/In3aTopoB OrpaHMYeHo Takumy 06/1acTaMKM, Kak onpegerne-
HME HU3LLMX a/IKaHOB, HU3LLUX a/IKEHOB U HU3LLUX CNPTOB. Kak npasunio, Avana3oH M3MepeHuil TpaccoBbIX rasoaHansa-
TopoB coctaenset ot 0 go 5 HKMP-m.

[vana3oH u3MepeHuii 1 TEXHUYECKME XapaKTEPUCTMKM ra3oaHa/M3aTopoB credyeT BblibvpaTb B COOTBETCTBUMU C
Le/iAMM KOHKPETHOro NpUMEHEHNS.

A.4.3 OrpaHnyeHns rno npuMeHeHuto

VK-gatunkn He 06HapyxmBaT BOLOPOS.

Bpewmsi, Heobxoanmoe, YTo6bl CoAepXaHme rasa Ha BCell A/IMHE ONTMYECKOro MyTW AOCTUI/IO TOTO Xe 3HAYEHUS], YTO
U B KOHTPO/IMPYEMOI cpefe, OrpaHuYMBaeT BPeEMS YCTAHOB/IEHUSI MOKa3aHWi razoaHanm3aTopa. 3T0 BPeEMSI HEBE/IMKO B
rasoaHasimsaTopax ¢ NpUHyAUTENbHLIM OTOOPOM NPO6LI. B rasoaHanmsaropax ¢ Anddy3noHHbIM OTOOPOM MPOGLI yCcTa-
HOBKa KOXyxa A/19 3alyTbl OT aTMOCHIEPHbIX BO3AENCTBUIA, ra3oBbix (hubTPOB M rMapodo6bHbIX 6apbepoB yBENMYMBAET
BPEMS YCTaHOB/IEHMS NMOKa3aHWiA.

V3MeHeHVs AaB/ieHns aHaIM3npyeMoii cpefbl HE B/NAIOT Ha Hy/IEBble MOKa3aHWsl, HO YyBCTBUTE/IbHOCTb, Kak npa-
BW/10, MPOMOPLMOHa/IbHA NapunasibHOMY [aBfIEHWI0 ONpPeAensieMoro KOMMOHeHTa. MOCKONbKY AaTyvK YyBCTBUTENIEH K
[aBneHuo, crieflyeT UCKUNTL M3MEHEHUS AAB/IEHNS B Fa30BOM KaHasie rasoaHasimsaTopa.

HekoTopble TUMbl AAaTUYMKOB, UCMOJb3YHOLME MOAYNSAuMo notoka WMK-usnyyeHuss wam OnTUKO-aKyCTUYECKWA npu-
€MHUK, YyBCTBUTESIbHbI K BUGpauum.

HekoTtopble Tunbl NK-gaTynkoB, B YaCTHOCTM AATuMKM O/1s1 TPACCOBbIX fa30aHa/IM3aToOpPOB, YyBCTBUTE/bHBI K pac-
COr/1acoBaHWK OMTUYECKUX OCEIA, BbI3BAHHOMY TPSICKOI 1 BUbpauueil.

Bo3zaeiicTBre Temnepartypbl 00bIYHO HE3HAUMTESIbHO, HO OHO MOXET MPUBECTM Kak K YMEHbLUEHWIO, TaK U K yBE/U-
YeHWIo CUrHasla gartumka.
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A.4.4 BnngaHve HeonpeaensieMbiX KOMMNOHEHTOB

Heonpegensemble KOMMOHEHTbI (roproyve 1 Heroptodre rasbl) MOryT Bbi3biBaTb U3MEHEHUE CUrHaa AaTumka. Yys-
CTBUTE/ILHOCTb HEKOTOPbIX AaTUMKOB K TaKMM rasam, Kak AMOKCWA yriepoja, 4acto MpuBOAUT K 3HAYUTENIbHOW norpeLu-
HOCTU MPU U3MEPEHUN.

N3meHeHne KOHUEeHTpauun napoB BOAbl B aHAM3NPYEMOW ra3oBOii CMECU MOXET Bbi3blBaTb W3MEHEHWe curHana
VK-gaTumkoB roproumnx rasos. OgHaKo rasoaHannsaTopsl, oTBevatolwme TpeboaHmam IEC 60079-29-1, 6yayT UMeTb MUHW-
MaUTbHYH0 YyBCTBUTESNIBHOCTL K BOAE.

Hanvune B npobe TBepAbIX YacTuL, U Kanesnb XUAKOCTU, KOTOpble Takke MOoroLwaoT MHpakpacHyo aHepruio, Bbl-
3bIBaeT U3MEHEHWE CUrHasia Jatyvka uim faxe noTtepro YyBCTBUTENIbHOCTU. BaxHO npedynpeauTh 3arpsa3HeHne ontuye-
CKMX KOMIMOHEHTOB (Hanpumep OKOH U 3epKast), 0COBEHHO 3arps3HeHne, BbI3BAHHOE TBEPAbIMU YacTULAMN UK KOHAEHCa-
Lmeit napos. Korga Ans 3awyTbl OT 3arpsA3HEHUs 3/1IEMEHTOB ONTMYECKOTO TPakTa UCNOMb3YHOT dUIbTPbI TOHKOW OUMCTKY,
cneflyeT UMeTb B BUAY, YTO OUIbTPbI MOTYT 3aKyNnopuTbCA, ecnv npoba CUMbHO 3arpsasHeHa.

Bo3geiicTBre HeonpenensembiX KOMNOHEHTOB M NapoB BOAbl Ha NMOKa3aHUs TPAcCOBbIX ra30aHa/IM3aTopoB Cylle-
CTBEHHO 6osbLie, YeM ans apyrux Tmnos UK-gatunkoB. Kpome Toro, TpaccoBble ra3zoaHanu3aropbl AO/MKHbI 6biTb pabo-
TOCMNOCOGHbI MpY NONagaHnn B ONTUYECKWIA NyTb MbUIM, TYMaHa, AOXAA WM CHera, a Takke Mpy Ha/iMuum ecTeCTBEHHOro
N UCKYCCTBEHHOIO OCBELLEeHMsA. TpaccoBble razoaHaM3aTopbl, COOTBETCTBYOLWME TpeboBaHmaM IEC 60079-29-4, noasep-
XEHbl MVHVMa/IbHOMY YPOBHIO MOMEX OT BCEX NEPeUnC/IEHHbIX BO3AEVCTBUIA.

A.4.5 OtpasneHve
OTpasnstowye Bo3aeicTena Ha VIK-gatuMk HEM3BECTHBI.

A.5 lNMonynpoBoaHNKOBbLIE AATUNKN

A5.1 O6Lme nosioxeHns

MpvHLMN paboTbl NONYNPOBOAHUKOBBIX AATYMKOB OCHOBAH Ha W3MEHEHWUN 3/1EKTPONPOBOAHOCTM, BbI3BAHHOM XEeMO-
copbumell MONIEKY/T ONPeAEsSeMOro KOMNOHEHTa Ha NMOBEPXHOCTU HAarpeToro YyBCTBUTE/IbHOTO 3/1IEMEHTA, HaXOAsLLEerocs
B Bo3ayxe. CofepxaHuve rasa onpegenstor nyTeM U3MepeHusi U3MeHEHUs1 CONMPOTUBNIEHUSI YyBCTBUTE/IbHOMO 3/1EMEHTA.

MonynpoBOAHUKOBBIA MaTepuas, 06bIYHO OKCWUZ, METasna, Hanpumep OKCWA, 010Ba, HAHECEHHBI Ha NOBEPXHOCTb
Kepamnyeckoli NMoAJ/TOKKM, SMEKTPUYECKN HArpeEBAETCS [0 HECKOJIbKMX COTEH rpafdycoB Llenbcus. DnekTpogbl HaHOCATCS
Ha NOBEPXHOCTb METOAOM WMOHHOM MMMIaHTaUMM WM APYruM Crocobom.

[ns 06HapyXeHWs1 ra3oB B LLMPOKOM AManas3oHe KOHUEeHTpauuii MCnosb3yoT NoslynpoBOAHMKOBbLIE AATUMKM, OAHAKO
3aBVCMMOCTb MeXAy KOHLEeHTpauueli onpeaensieMoro KOMMOHeHTa U CUTHaUIOM faTynka HefMHelHa, YyBCTBUTETIbHOCTb
AaTynNKoB YMeHbLIAeTCA C yBe/MyeHnemM KOHLeHTpaLunn. Bo mMHormnx cny4vaax ansa paGOTbI nonynpoBoOAHNKOBBLIX AaT4YMKOB
TpebyeTcsi NPUCYTCTBME KMCopoaa B Npobe, a kosiebaHns BIAXXHOCTU aHaIM3NpyeMoli cpeabl U UBMEHEHUS COAEPXaHNs
KMcnopoga MoryT NoB/MSTb Ha UX YYBCTBUTENIbHOCTb.

HekoTopble No/yNnpoBOAHMKOBbLIE AATUMKM pearvpytoT, MOMYMO FrOpHUMX ra3oB 1 NapoB, Takke Ha Apyriue BellecTsa.
JaTtunkn, Kak npaBuo, He SB/ATCA M3bMpaTesibHbIMU U NOABEPXKEHbI BIMSIHNIO BHELLHMX (hakTOPOB U HeonpeaensiemMbix
KOMMOHEHTOB. YUyBCTBMTENbHOCTb JATUYMKOB K Pas/iMYHbIM TOPHOYMM ra3am CYLLECTBEHHO pasfimyaeTcs. onynpoBoaHu-
KOBble AaTumky 06/1aat0T BbICOKON YyBCTBUTE/IbHOCTBLIO K BoAopoay. CuUrHaa npy BO3AENCTBUM HEKOTOPbIX APYTMX ra3os
(Hanpumep 1MJ2) MOXeT ObITb MPOTMBOMNOSIOKEH MOMASAPHOCTV CUrHana nMpv BO3A4EWCTBMM BOAOPOAA, MO3TOMY BMSIHME
HeonpeaensieMbIXx KOMNOHEHTOB Ha NokKasaHusi gaTynka Heo6GXO0AVMO aHasIM3MpPoBaThb B KaXKAOM KOHKPETHOM cryyae. B
CBSA3U C 3TUM NOJTyNPOBOAHUKOBbIE AAaTUMKN OGbIYHO UCMONbL3YHOT A1 06HAPYXXEHMSI KOHKPETHOTO rasa B 3afaHHOM Ana-
nasoHe KOHLEHTPaLUWii 1 Npu Apyrux oco60 OroBOPEHHbLIX YCMIOBUSIX, KOrAa peLlatollee 3HaueHne MMeeT CTOMMOCTb Npu-
6opa. Bpems ycTaHOBMEHWS NOKa3aHWUiA 3aBUCUT OT TEXHOOTMN U3rOTOB/IEHWS YYBCTBUTE/IbHOTO 3/1IEMEHTA, COAEPXaHWsA
onpeensiemMoro KOMMNOHeHTa B aHa/IM3UPYyeMOVi ra3oBoii CMecu 1 crnocoba ee A0CTaBKM K AaTymky (06bIYHO C MOMOLLbIO
Andbdpy3nn, Ho Takke MOXET NPUMEHSATLCS NPUHYAUTENbHAsA nojaya).

A.5.2 O6bnacTtb NpUMeHeHNs

MonynpoBOAHMKOBbIE AATUMKM MPUMEHSOTCS 418 OnpefesieHns ra3os B LUMPOKOM ApMana3oHe KOHLEeHTpauuii, B TOM
yncrie OYeHb HU3KUX, OT eauHuL, ppm Ao 100 % HKIP, ogHako vx xapakTepucTrka npeobpa3oBaHusi HesIMHeHas.

MonynpoBOAHMKOBbIE AATUMKM UCTIONB3YIOTCA B TEYeUCKaTensax Aaxe npu O4eHb HU3KMX KOHLIEHTpaumsAxX onpeaens-
€MOro KOMMOHEHTA Y B CUrHamM3aTopax, He MMeHLLMX OTCHETHOro YCTPOIACTBa.

A.5.3 OrpaHnyeHus no nNpUMeHeHuo

MonynpoBOAHMKOBbLIE [ATUMKM TOPHOYMX [830B, Kak Mpaswio, HeusbupaTesibHbl, YyBCTBUTE/IbHbI K M3MEHEHUSAM
BNI&XXHOCTU U HeonpeaensieMblM KOMNOHEHTaM, [/11 HUX XapaKTepHbl Apeiid) kak Hy/neBbIX nokasaHuii, Tak 1 4yBCTBUTESTb-
HocTu. HekoTopble rasbl (Hanpumep NO2) Bbi3biBAOT OTPULLATESbHbIN MO OTHOLLEHWIO K TOPHOYMM rasam CurHas.

MpumevyaHne 1— O6bIMHO NPOU3BOAMTESNb NPUBOAUT PEKOMEHAALMN OTHOCUTE/TbHO BELLECTB, KOTOpPblE OKa-
3bIBalOT B/MSIHUE Ha paboTy AaTyMKa WK BbI3bIBAIOT JIOXKHbIE MOKa3aHUs.

HoBbIM JaTuMkam MOXET noTpe6oBaThCs AMUTENbHAs NpupaboTka (40 HECKONbKUX Hefesb) AN cTabuimsauum
HyNS1 ¥ YyBCTBUTE/IBHOCTY Mepes NPOBeAEHNEM TPadyVpPOBKA. STy NpUpaboTKy AOKEH NPOBOAUTL U3rOTOBUTE b,
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B panbHeiweM npupaboTka MOXET 6biTb HeobxogyMa nocrsie NpPoao/MKUTENbHOro (6onee 1 gHA) npeb6biBaHUS
JaTuvka B OTK/IIOYEHHOM COCTOSIHUM.

Ecnun cofepxxaHve onpegensemMoro KOMNoHeHTa NpeBbIliaeT BepXHUIA npegen AvanasoHa n3MepeHuii, AaTinky mMo-
XeT NoTpeboBaTbCA HECKOSIBKO YacoB AJ151 BOCCTAHOB/IEHNS XapaKTePUCTUK WM MOTYT MPOU30ATU HeobpaTMble N3MeHe-
HUS HYNEBbIX NMOKa3aHWii 1 YyBCTBUTEIbHOCTMU.

MprmevyaHne 2 — ITOT 3pPEKT OT BO3LENCTBUS MOBBILLEHHON KOHLEHTPALMUM MOXET GbiTb WCK/HOUEH NpY
MOMOLLM CreLMasibHOW KOHCTPYKLMK AaTuuKa.

Kone6aHus KOHLEHTpauumn KMCc/iopoaa, TeMMNepaTypbl, BI&QXKHOCTM WM CKOPOCTYW ABWKEHUSI BO3AyXa MOTYT OKasaTb
CU/IbHOE BNMSIHME HAa UYBCTBUTE/IbHOCTb. B 3TVX c/lydyasix HeoGX0AMMO 06paTUTLCSA K PYKOBOACTBY MO SKCM/yaTauum.

A.5.4 BnnaHve HeonpegensaemMbIX KOMMOHEHTOB

MonynpoBOAHMKOBbLIE AATYMKU HEM3bMpaTesibHbl, HErOpHUME rasbl MOTYT Bbi3biBaTb Kak OTpuULaTeNbHbIA (Hanpu-
mep N02), Tak 1 NONOXMTENbHLIA CUrHaT AaTuvka. [aTymkyu COBPEMEHHON KOHCTPYKLMM MOTYT UMETH flyullyto n3bupa-
TeNbHOCTb.

[JaTunkn ogHOro Tuna MMET LUMPOKWIA pa3bpoc YyBCTBUTENLHOCTM K ONpPeAensieMoMy KOMMOHEHTY, K TOMY Xe OT-
HOCUTe/IbHasA YyBCTBUTE/IbHOCTb K APYTIM ra3am MOXET 3HaYMTEeNIbHO OT/IMYATLCA OT OAHOr0 Aatyvka K Apyromy. O6bIYHO
3HaYeHNsA YyBCTBUTENIbHOCTN He CBA3aHbl NPAMO CO 3HadyeHnAMn HKIP. KOHKpeTHble 3HauyeHus NPUBOAAT B PYKOBOACTBE
no aKcrisiyaTaumn.

A.5.5 OtpaBneHve

Ha 4yBCTBUTENLHOCTL MOJTYNPOBOAHMKOBbLIX AATHMKOB OKa3blBatOT CUbHOE BAUsHUE (B 6OMBLUMHCTBE C/lyYaeB no-
HWXaOT, HO MHOTAA 1 NOBbILLIAIOT) OTPAB/ISOLLME BELLECTBA, HO NPY KOHLEHTpauuUaX 60/bLMX, YEM KOHLEHTpaLun, Baus-
loLLve Ha TepMOKaTa/IUTUYECKME AATUMKL. [IpUMeEpbI Tak1X BELLECTB:

- LWefoYHbIe UM KUCMOTHbIE COeANHEHNS;

- KpemHuiiopraHnyeckne coeauHeHus;

- TETpasTWU/CBUHEL,

- CepHble COefVHEHMS;

- umaHugpl;

- rajioreHcogepxalime coeMHeHs.

CnepyeT 06paTUTbCA K PYKOBOACTBY MO 3KCM/lyaTaluy razoaHa/n3aTopoB, YT0Obl BbISACHATb, Kakue oTpaBnstowme
BELLEeCTBa MOTYT MOB/MATb Ha YyBCTBUTE/IbHOCTb M KaK 3alUMTUTL AaTuiK.

A.6 DnekTpoxmmmnyeckue gaTdumku

A.6.1 O6LLME NOSTOXEHNS

MpVHUMN AEACTBMSA 3NEKTPOXUMUYECKNX AATUMKOB OCHOBaH Ha M3MEHEHUM 31EKTPUYECKUX MapamMeTPOB 3/1EKTPO-
[0B, HaxoOsLWMXCA B KOHTaKTe C 3/1EKTPO/IMTOM, B MPUCYTCTBUM OMPEAENSEMOrO rasa. VI3MeHeHVe 3/1eKTpUYecknx na-
pamMeTpoB SBNSIETCS C/IeACTBMEM NPOTEKAHWS OKUC/IMTENIbHO-BOCCTAHOBUTE/IbHON peakuun ¢ y4acTMeM onpeaensemoro
rasa Ha NOBEPXHOCTW 3/1EKTPOAA.

OneKkTpoabl U 3M1EeKTPO/IMT 06bIYHO pasMeLLEHbI B KOPMYyCe 3MEKTPOXMMUYECKON AYeiki, 3aKpbITOM MOMyrnpoHMua-
€MOil MeMO6paHoii, HeNpoHMLUAEMOl O/151 XMAKOrO 3/1IEKTPOMTa, HO MO3BOJIAIOLLENA MosekynaMm rasa avddyHaMpoBaTtb
CKBO3b HEE K MOBEPXHOCTV pasfdena a3 «3NekTpos — 3M1eKTponuT». B 60MbLUMHCTBE c/lydaeB pabounii anekTpog, Ha
KOTOPOM NPOTEKaEeT peakumsi ¢ yyacTveM onpeaensiemMoro rasa, hopMmpyeTcs HenocpeAcTBEHHO HA BHYTPEHHEN NoBepx-
HOCTM MO/YNPOHNLLAEMON MeMbpaHbl. INEKTPOAbI MOTYT 6bITb MOKPLITHI aKTUBUPYIOLLMM C/TIOEM, KOTOpPbI BbI3bIBAET NPO-
TekaHve peakuum.

BHYTpY 3NEKTPOXMMMNYECKOI SUEKN MMEeeTCs MO KpaliHeli Mepe elle OAMH 3/1eKTPOo4, U COAEPKUTCS 3NEKTPOSUT.
M36mpaTenbHOCTh K pasnnyHbIM rasam JOoCTUraeTcsl BbIGOPOM MaTepuasioB 3/1IEKTPOAOB M 3/1EKTPONTA, MOSPU3YIOLLETO
HanpsHKEHUs,, CXEMbIl BK/TIHOUYEHUST 3NTEKTPOXUMUYECKON S4Yeliku.

HekoTopble 3/1EeKTPOXMMUYECKME AATUMKM MOTYT MUCMOMb30BaTh NPeABapuUTE/IbHYI0 XMMUYECKYHO peakLmio C y4yacTu-
€M onpeaensieMoro KOMMOHEHTa, MPOAYKTbl 3TOM peakuyn yxe HernocpeACcTBEHHO AETEKTUPYHTCS 3MEKTPOXMMUYECKON
SIYENKOIA.

Kak npaBwio, onpegensiembiii ra3 pacxofyeTcsl B MPOLECCe NPOTEKaHUS OKMUCNTENbHO-BOCCTAHOBUTE/IbHOW pe-
aKuM1 Ha NoBEpPXHOCTW paboyero 31ekTpoAa, a NPOoAyKTbl peakumm guddyHANPYIOT B 0OBbEM 3/1eKTPONTa K BCNoMora-
TeNbHOMY 371eKTpoAy. MOCKO/bKY TO/IbKO HEGOMbLLIOE KOSIMYECTBO OMPEAENIIEMOro rasa MOXET npopearvpoBaTtb Ha no-
BEPXHOCTU paboyero 3nekTpoga, AMdysnio rasa MOXHO OrpaHNYMTb, NMOMECTMB Nepes nosynpoHMuaemMoli MemopaHoi
Avadpparmy uam kanunasp, 4to NpeaoTBpaTuT neperpysky (HacbileHMe) 3/1eKTPOXMMUYECKO SUEKMN.

Kak camu ANEKTPOAbl, TaK N INEKTPONNUT I/TIEKTPOXUMNYECKMX AaTYMKOB MOIyT NOCTENEHHO U3MEHATLCA WK Aake
pacxofoBaTbCs B XOAE MPOTEKAHUS XMMUYECKMX peakuunid. JaTtunkn TpebyloT perynsipHoli rpafyvpoBKU Yepes3 yCTaHOB-
JIEHHbIE MHTEPBa/Ibl BPEMEHM B LeNISX KOPPEKTUPOBKM Apeiicha Hyns U YyBCTBUTENIbHOCTM UM B KOHLE KOHLOB nogsiexar
3ameHe. Cpok ciyx6bl B 61aronpusiTHbIX YCA0BUSAX 06bIYHO 6oee 2 neT.
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Bpems cpabaTbiBaHUsi CUTHA/IM3aLMKM U BPEMsl YCTAHOB/IEHUSI MOKa3aHWii CPaBHUTENBHO BEJIMKO U OObIYHO
npe.blwaeT 30 ¢, 0COGEHHO MOCMEe Neperpysky 1 B KOHLE CPoKa CyxGbl. CyLLEecTBYHOT OrpaHUYeHust Mo akcniyaTauum
3M1EKTPOXVMUNYECKMX AATUUKOB B YCOBUSAX HU3KMX TEMMNEpPaTyp U HU3KOW OTHOCUTENIbHOM BIIaXHOCTMU.

A.6.2 O6nacTb NpUMeHeHNA

DNEKTPOXMMUYECKUE SYENKN KOMMAKTHbI, MOTPEGASIOT Maslo 3HEPrU U 06/1a4at0T BbICOKOW YYBCTBUTENBHOCTLIO K
onpegensiemMbImM rasam.

DreKTpoxmmMmyeckas siueiika He MOXeT ObITb UCMONb30BaHa A/1s1 06Hapy)XeHus1 60/bLUMHCTBA Yr/1eBOA0POA0B (Ha-
npuMep asikaHoB — MeTaHa, 3TaHa, nmponaHa uT. 4.).

CyllecTByeT OrpaHUY4eHHOE 4YMC/0 NMPUMEHEHUI A AAHHOTO TNa AATYMKOB A1 KOHTPO/S [0B3PbIBOONACHBLIX KOH-
ueHTpauuii. OHM NPUrofHbl ANs onpejeneHns 40B3PpbIBOOMNACHbLIX KOHLEHTpauuii Bogopoaa Wiv oKkcuaa yrnepoaa, a Tak-
Xe o6beMHol gonn kncnopoga o 25 %. CywecTBYHOT Takke AaTuMku Ans onpefeneHms 06beMHol A0AM Kucaopoda
0o 100%.

Kpome Toro, atn gaTumku LUMPOKO NPUMEHSIIOTCA 418 ONpeAesieHns COAepXaHWs rasoB BMIOTb A0 HECKOIbKMX MUSI-
JINOHHbIX J0Ne, Hanpumep, NPy 0BHaPYXEHUN yTeuek WK UHAMBUAYA/IbHOM KOHTPOJIE MHOTMX TOKCMYHBIX ra3oB (HO He
napoB), Taknx kak H2S, CO, HCN, NH3, PH3, S02, NO, NO2 n aTuneHokcuga. Jaxe ecnv anekTpoxnMmmyeckme aTynku
npefHa3HavyeHbl A5 onpefesieHnsl OAHOTO KOMMOHEHTA, OHW, Kak MpaBwu/io, MMEKT YyBCTBUTENBLHOCTb K Heonpeaense-
MbIM KOMMOHEHTaM.

[MepeHoCHble razoaHanIM3aTopbl roprYKX ras3os ¢ gvanasoHoM nsmepeHus ot 0 % HKIMP go 100 % HKIMP, ncnonb-
3ylOLLME ApYrUe TUMbl fAaTUYMKOB, ONMCaHHBIX B HACTOSILLEM CTaHAapTe, YacTo BbIMyCKalT B MHOTOKaHa/IbHOM MCMOSTHEHUN,
BK/THOYAIOLLEM 3/IEKTPOXUMMUECKME AATUMKN TOKCUYHBIX Fa30B W KMC/I0POAa.

A.6.3 OrpaHnyeHns no NpUMeHeHuo

BpemeHHasi noteps 4yBCTBUTE/IbHOCTM HabG/MIO4AETCS BO BPEMS MepeMelleHUs XONI0A4HOro 3/1eKTPOXMMNYECKOTO
Jatuuka B 60/1ee Tennoe MecTo C NoBbILLEHHOR BNaXHOCTbIO BCNEACTBME KOHAEH ALK Bofbl Ha MembpaHe. 310 0CO6eH-
HO 3aMETHO Y KMUC/OPOAHbIX [aTYMKOB, Y KOTOPbIX MO 3TOW NpUYMHE NpU HOpMasibHOW 06beMHON aone kucnopoda 21 %
MoKasaHns MOTyT CHU3UTLCA U NPUOOP MOXET BblAaBaTb aBapuiiHbIi CUrHauT B TEYEHUE HECKOIbKUX MUHYT. 3arpssHeHue
HENETYUUMUN KUAKOCTAMU WM KNEAKMMU TBEPAbIMA BELLECTBAMMU MOXET MPUBECTU K MOCTOAHHOMY CHWXEHWIO YyBCTBU-
Te/IbHOCTM.

[Ns NPOXOXAEHUA 3N1EKTPOXUMUYECKON peakumm Heobxoaum Kucnopog,. Mpu paboTe gartyrika B 06eCKUC/TOPOXEH-
HO Cpefie KMCMoPOA, PacTBOPEHHbIV B 3M1EKTPO/IUTE, 06eCneumnT Xo4 XMMUYECKol peakuum B TeHeHne HENpPOLO/MKNTE b-
HOr0 BPEMEHW B 3aBUCHMOCTM OT JaTuunka, HO A/imTesnibHas paboTa fatumnka npu oTCyTCTBUW KUCIOPOAA B aHaIM3Mpyemoi
cpefile HeBO3MOXHa.

M3meHeHVs1, mpoucxogsalme B 3M1eKTPONUTE, a TakkKe Ha MOBEepXHOCTW OAHOTO WM HECKOJIbKUX 3/1EeKTPOA0B, CO-
KpaLLaloT CpoK Cyxobl AaTymka. UYyBCTBUTENILHOCTL AATHUKOB 06bIYHO MajaeT co BPeMeHeM, NpMBoAa K HE06X04MMOCTH
nepuoanyeckoli NPoBEPKN YyBCTBUTENILHOCTU U rPagyvpOBKM.

B 3aBMCUMOCTY OT TUMa JaTunka 1 onpefeniemMoro KOMNOHeHTa y AaTumka MOXET COKPATUTLCA CPOK CAYXObl W
YMEeHbLUMTLCA BbICTPOAENCTBIE, ec/in CofepXaHne onpeaenaemMoro KOMNoHeHTa NpesbILaeT BEPXHUIA npeden guanaso-
Ha M3MepeHuit. 3TO XapakTepHO ANA KACNOPOAHbIX AATUMKOB, WCMO/b3YHOLLMXCA NPY BbICOKOM COAEPXaHUW KUC0poaa,
KorJa CBMHLIOBbIA 3/1€KTPO/, pacxoayeTcs NponopLmoHasibHO 06 beMHON oNe KUCIopoaa.

CpOK Cry»6bl MHOMMX TUMNOB 3NEKTPOXUMUYECKUX AATUMKOB TaKKe 3aBUCUT OT BPEMEHW BO3AENCTBUS ApYriX rasos,
KOTOpblE MPUBOAAT B HETOAHOCTL 3MEKTPONUT. B YACTHOCTW, BbICOKME KOHLEHTPaLMM AVOKCUAa Yr/iepofa MoryT Bbi3BaTb
MOTepI0 YYBCTBUTENILHOCTM 1 COKPaTUTL CPOK FOAHOCTU 3/1EKTPOIMTA B HEKOTOPLIX KUCAOPOAHBIX AaTUMKaX.

B 60/bLUIMHCTBE CyyaeB BAMSHWE TemnepaTtypbl Ha YyBCTBUTE/IbHOCTb AaTyMka XOpOoLUO U3BECTHO W BOCMPOW3BO-
JMMO, 4TO NO3BOJIAET MCMOJIL30BaATL NPOrpaMMHO-annapaTHyo KOMNeHcaumio.

Hun3kne 3HavyeHnA TemMneparypbl Wi BNaXHOCTU MOTyT YMEHbLNTb YyBCTBUTE/IbHOCTb U YBE/IMYNTb BpeMsA yCTa-
HOB/IEHWA NOKa3aHuii aaTunka. JnntensHas paboTa npy OYeHb HU3KUX 3HAYEHWUSAX B/IAXKHOCTU MOXET NPUBECTY K BbICbIXa-
HUIO 3n1eKTponuTa. YTobbl 3TOro M3bexarb, HEKOTOpble AATHMKM CHaOXAaloTCA pe3epByapoM /1Sl YB/IaXKHEHUS.

CBolicTBa 3/1eKTpONMTa OrpaHMuMBaloT MUHUMasIbHOE (& B psfe c/lyyaeB ¥ MakCMmaslbHOe) 3HayeHue pabouyeit
TemnepaTypbl; npefesibHble 3Ha4eHNs1 YKa3blBaloT B PYKOBOZCTBE MO 3KCnyaTauum.

Bpemsi cpabaTbiBaHNA 1 Bpems YCTAHOB/IEHUS NOKa3aHWi CpaBHUTE/bHO 60/bLLKeE, 06bI4HO > 30 C.

A.6.4 BnvsHve HeonpeaensieMbIX KOMMNOHEHTOB

DNeKTPOXMMUYECKUE SYeikn MOTYT pearmpoBaTtb Ha Apyrue rasbl, Bbigasas Kak NnonoxuTesbHbIi, Tak u oTpuuaTesib-
HbIli cUrHasn.

3a NCKTIYEHNEM KUC/TOPOAHbIX AATUMKOB, YyBCTBUTENNbHOCTb K HEONPeAEeNAeMbliM KOMMNOHEHTaM B HEKOTOPbIX C/1y-
Yyasx MOXET 6bITb BblLle, YeM K onpegensaeMbiM, YTO JO/MKHO ObITb YKa3aHO B PYKOBOACTBE MO 3KChayaTauuun.

[na HeKoTopbIX TUNOB 3NIEKTPOXUMUYECKNX AATYUKOB YYBCTBUTENBHOCTL NPOMNOPLMOHaibHa aTMoctepHOMY [aB-
nexuio. [Ina gaTyvkoB 4pyrux TUMOB nepenagbl AaB/EHNS CO3LAt0T OMAaCHOCTb MOBPEXAEHNS, YTO AO/MKHO ObITh yKka3aHo
B PYKOBOZCTBE M0 3KCnyaTaumu.

CyLLEeCTBYIOT YaCTHbIe C/ly4an B/IMAHUA HEONpPeaeiaemMblX KOMMNOHEHTOB Ha KUCMOPOAHbIE JaTyMKL NPy UX UCMOSb-
30BaHUV He B BO3[yXe, a B ra3oBbIX CMECAX WM B NMPUCYTCTBUM OYEHb BbICOKUX KOHLEHTPaLW roplounx rasos, Hanpumep:
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- MOneKynspHasi Macca rasa, B KOTOPOW 13MepsieTcsl coAepXaHne KCNopoaa, MOXET OKasblBaTb CUMbHOE B/INSHUE
Ha YyBCTBUTE/ILHOCTb AAaTunKa, NO3TOMY Heo6XoAMMO NPOBECTU TPadyVpPOBKY MO NOBEPOYHON ra3oBOi CMecH, coaepxa-
LLEV KNCNOPOA B 3TOM Xe rase;

- CPOK CyX06bl faTuMKa MOXET YMEHbLUMTbCS M3-3a NPUCYTCTBMSI B NPOGE BbICOKMX KOHLIEHTPaUWii opraHnyeckmx
pacTBOpUTENEl, BCTYNAKOWMX B XMMUYECKYHO PEAKLMIO C 3/TIEKTPO/TUTOM.

A.6.5 OtpaBneHve

Ha 3nekTponut nm anekTpos AaT4nKoB MOTYT BAMSTL pas3/iMuHble rasbl, Cogepxalumecs B Npobe, YTo MOXET Mpu-
BOAUTL K NOTepe YyBCTBUTE/ILHOCTY AATYMKOB, O YEM [0/HKHO 6bITb YKa3aHO B PyKOBOACTBE MO 3KCM/yaTaumu.

KpoMe cnyyaeB 3arpsi3HEHWsl, OnMcaHHbIX Bbille, AOCTYN KUCNopoga K MembpaHe AaTuMka MOXET NOCTeneHHO
YMEHbLIATLCA M CO BPEMEHEM ObITb MOSIHOCTLID MEPEKPBLIT NPOAYKTAMU peakuyn, Hanpumep B pesy/bTarte ruaponusa
TakMx rasioreHcoAepxallmx coeguHeHnii, kak otopug 6opa (Ill) (BF3), TeTpaxnopcunad (SiCl4) n . a.

HekoTopble KMCNOPOAHbIE AATUUKMA MOTYT TEPSITb YyBCTBUTE/IBHOCTb M3-3a 60/IbLLIOTO coaepxaHna C02 B atmoche-
pe, BCTYMNatoLLEro B peakuyto C 3/1EKTPOSTUTOM.

A.7 TlNnaMmeHHO-NOHM3aLMOHHbIE JATUVKN

A.7.1 O6Lme NosoXxeHNs

MpuHUMN paboTbl ML, OCHOBaH Ha MOHU3ALMM B 3/IEKTPUYECKOM MOJIe MOJIEKY/T OPraHNYeCcKnX COEAUHEHNIA, CXKM-
raembix B NfiaMeHn BOAOpPOAHON ropenku. Obpasyroleecs npu 3TOM MOHHOE 06/1aK0 MepemeLLaeTcs nof BO3Ae/CTBMEM
pa3HOCTU NOTEHLMANOB B HECKO/TbKO COTEH BO/LT, MOAAEPKMBAEMON MeXay 3/1IEKTPOAaMMN B KaMepe cropaHusi. 1o nepe-
MELLEHME CO3[aeT OYeHb Crabblil SM1EKTPUYECKUIA TOK, MPOMOPLMOHANbHLIA COAEPXaHUI0 OnpeaensieMoro KOMNoHeHTa
(rasa wnn napa) B ra3oBOM MOTOKeE.

[JaHHbli TN AaT4YnKOB 06/1a4aeT NPEBOCXOAHON IMHEAHOCTLIO B nana3oHe HECKOJIbKMX AeKaz, Npyu BENMYUHE 06b-
€MHOl 101 onpefensieMoro KOMMNOHEHTa OT eAMHUL, MUINOHHLIX gonein Ao 100 % HKMP. B nnameHu 4icToro BoAo-
poda (1 BO3ayxa) 06pasyeTcs Hes3HauMTesIbHOe KOMMYECTBO WMOHOB, KOTOpble O6GEeCcneynBaloT OCTaTOYHbIA TOK AaTuvka,
MeHblWKiA Yem 0,1 nA. 3TO NO3BOMSET MPOBOAWTL MU3MEPEHWS MAaCCOBOr0 pacxofa OpraHMYecknx COeAVHEHW BnioTb
no 10—15 nr/c.

B kauecTBe oTpuLaTENIbHOIO 3N1eKTPOAA 0ObIYHO UCMO/L3YETCA COMNJIO FOPesikv, B KAYECTBE NOMOXUTENbHOTO — Lin-
NVHOP WK KOMbLO, PacrnosioXeHHble Ha HeOOMbLIOM PacCTOSHUM BOKPYT NiaMeHw.

B gaTunke Takke NpUCYTCTBYET MCTOYHUK POXKMra nnameHy (Hamprmep MCKPOBOI MPOMEXYTOK WK CBeYa 3axura-
HUSA).

Pacxop, Bogopofa 0ObIMHO YCTaHaB/MBAETCH paBHbIM HECKOMbKMM [EeCATkam MUNAWAUTPOB B MUHYTY. Bogopos
He OO/MKEH COAEPXaTb OpPraHUYecKUX COeAVHEHWUI W ApYrux MPUMECER, HO MOXET COoAepXaTb HEeKOTOPOoe KOMMYecTBO
TaKMX rasoB, Kak asoT, KAC/IOPOA, BOAAHOW nap v T. 4. Pacxop npobbl yallle BCero ycTaHaBMMBaeTCs paBHbIM HECKOSIbKUM
MUNMAATPAM B MUHYTY, ra3oM-HOcuTeneM npobbl He [O/MKEH ObiTb BO3AYyX, Mpoba CMellMBaeTcs C BOAOPOAOM Hero-
CpeACTBEHHO Nepes, NnaMeHHol ropeskoii.

HeobxoaumbliA Ans ropeHusi Bo3gyX, 06bl4HO ¢ pacxogoMm 100 cm3MuH mnm 6onee, nNoAaeTcs vyepes KosblLieBble
npopesn B kamepe cropaHus. B Bo3ayxe, HeO6XOAMMOM A/151 TOPEHUS NIaMEeHW, He AO0/KHO ObiTb OpraHMyeckux npume-
celi. ViHorga B NepeHOCHbIX rasoaHanm3aTopax, npefHasHayYeHHbIX 4719 onpefenieHns MasibiX KOHLEHTpauuii opraHuye-
CKVX ra3oB B BO3AyXe, B KA4YECTBE BO3fyxa OJ151 TOPEHNS MCMO/b3YETCA BO3AyX Camoi npobbl, YTO yCTpaHSeT Heobxoau-
MOCTb OTAE/bHOI €ro nojaum.

Pacxop, Bcex rasos v TemnepaTypa B Kamepe CropaHus fo/HkHbl 6bITb CTabnIM3NPOBaHbI.

Bpems ycTaHoBeHWs nokasaHuii ML B OCHOBHOM onpeaensieTcsi BpEMEHEM A0CTaBKV NMPOObI K NameHu; npakTu-
YECKM JOCTMKMMOE BPEMS YCTAHOB/IEHUS NMOKa3aHnii MOXET 6bITb MeHbLUIe YeMm 1 c.

Mpouecc noHnsaumy B njiameHn 3aBUCUT OT TUNa U CTEMNEHW OKUC/IEHUSI aTOMOB, BXOASLIMX B COCTaB MOMEKY bl
onpefensemMoro rasa. B cooTBeTCTBMM C 3MMUPUYECKMM MPaBUIOM MOHU3NPYOTCA CBA3M C—H, HeHachblleHHble CBS-
3n C—C u cBasm C—ranoreH. UyBCTBUTENBHOCTL K Yrn1eBoAopoAam npubnusutensHO NponopumoHasnbHa obliemy co-
[epxaHuto yrnepoaa B Mosekysne rasa.

Takum 06pa3om, OTHOCUTENIbHAA YYBCTBUTE/IbHOCTb K Pa3/IMyHbIM Yr/1eBOAOPOAAM, BbIPXEHHAA B MOMSPHbIX A0-
Nax, Npuenn3nMTenbHO NPONOPLUMOHaIbHA YMCTY aTOMOB yriiepoda B Ux Mosekynax. OfHako Ans KMCNopoAcoAepXaLmx
COeZIMHEHW 3TO NpaBwio M3MeHsieTca. CBasm C—O B Monekynax He 06pasyloT NoAfatolmxcs 06HapY)XEHVH WOHOB.
KonnuecTBo atomoB yrniepoga, Heobxoaumoe AN pacyeta CUrHasia, AO/MKHO ObITb COKpaLLEHO HANOMOBUHY /18 KaXKA0ro
aTomMa kKucnopoga B monekysne. Hanpuvep, mypasbuHas kucrinota HCOOH He onpepensietcs MUA-getektopoM (1 yrnepog,
MUHYC 1/2 ANsi KaXKAO0ro KMC/I0poAa PaBHSETCS Hy/0). JaHHblii 3ddDeKT CHMKAET YyBCTBUTEIbHOCTb AETEKTOPA, B C/yvae
ecnv MW, ncnonb3yoT Kak aHa/im3aTop 06LLero cogepxaHus yriepoga B npo6e.

OpfHako CyLecTBYHT 3HauuTE/IbHble OTK/IOHEHUSI OT 3TOT0 SMMNMPUYECKOrO NpaBuia. B aelicTBUTE/IbHOCTM YyB-
CTBMTE/IbHOCTb AeTeKTopa K pas/MyHbIM YINeBoLopoAaM MOXET M3MEHATLCA B Ananas3oHe oT 1: 3 go 6onee uem 3 : 1
OTHOCUTE/IBHO YYBCTBUTE/IbHOCTU K MeTaHy. UyBCTBUTENbHOCTb AETeKTOpa 3aBMCUT OT KOHCTPYKTMBHbIX OCOGEHHOCTEN
n/1amMeHHOW ropesiky, pacxofa rasa, 3/1eKTPUYECKX napameTpoB, fobasieHnst Npobbl K BOAOPOAY WM OT UCMO/Ib30BaHUS
npo6bl B KAYeCcTBe rasa /18 ropesku, a Taikke oT Bblbopa rasa-Hocutens.
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Ecnn B npobe cofepxatcs KpemHuiiopraHnueckue coefuHeHusi, Tpebyetcst 6osiee uactoe o6enyxuBarve ML,
Tak Kak AMOKCUZ, KPEMHUS!, 06pasyroLLmniics Npu 1x cropaHuy, MoXeT 06pa3oBaTh Ha 3/1eKTpoAe U30MPYIOLLUIA CMOIA, YTo
CHU3UT CUrHan feTekTopa.

A.7.2 ObnacTb NpUMeHeHNA

ML ncnonb3ytoT, Koraa HeobxoaMma BbICOKasi HyBCTBUTENbHOCTb, LUMPOKUIA Anana3oH U3MepeHuid, Manast norpeLw-
HOCTb M3MEPEHNS, YCTOMUYMBOCTb K OTPaB/IEHMIO M BbICTPOE BPEMS yCTaHOB/IEHUSA nokalaHuid. ML npurogeH ons usme-
peHns B AnanasoHax OT eAnMHUL, MUIMOHHBLIX gonein o 100 % HKIMP un gaxe Bbille.

M4 obnagaeT YyBCTBUTE/IbHOCTLIO MOYTU KO BCEM OpraHMyecKMM CoefMHEHUsAM, 60MbLUIMHCTBO U3 KOTOPbLIX FOpto-
yre. VcknodeHnem aBnsaTca hopMasibaerns 1 MypaBbUHas KUcnoTa.

JaHHbIli TN JaTYnKoB NPUrOAEH A1 U3MEPEHWIA NPU NOBbILLEHHON TeMneparype.

A.7.3 OrpaHn4yeHus rno npuMeHeHno

MpvHUMN OeliicTBusi He obecneumBaeT M3bMpaTe/IbHOCTb, TakK Kak, kak MpaBu/io, BCE OpraHnyeckne CoefuHeHust
BbI3bIBAKOT MNOSIB/IEHUE CUrHaNa AaTunka. Ecnm npegnonaraeTcs nNpucyTCTBME APYrnx rasoB B MecTe ycTtaHoBku ML,
Heobxo4MMO NPOBECTM TPaZyMPOBKY AaTyMKa Ha TOT ras, K KOTOPOMY OH HavMeHee 4yBCcTBuUTeNeH. OfHako 418 AaHHOro
MeToAa OTHOCUTENbHAS YyBCTBUTENBHOCTb ydlle NOAAAETCA pacyeTy, YeM A1 APYruX MeTOAOB.

MoMMMO yXXe YNOMSIHYTbIX OpraHU4ecKMX CoeMHEHW, K koTopbiM ML, He YyBCTBUTENEH, AAHHbIE AATUUKU TakkKe
HenpurogHbl A1 06HaPYXXEHNs1 TOpPKYMX HEOPraHMYECKUX ra3oB, BOAOPOAA, OKCuAa yrnepoaa, aMMuaka, cepoyrieposa,
cepoBoopoAa 1 LMaHUCTO-BOAOPOAHON (CUHWUABHOI) KUCAOTbI.

ML MOXeT Takke onpeaensitb pPsig, HErOPHUYNX OPraHNYeCcKNX COeAMHEHWIA.

[na ropeHvst BogopoAHON ropesnku TpebyeTcs nofada mM3BHe BOAOpPoAa M (0ObIYHO) CMHTETMYECKOro Bo3gyxa. B
psge cnyvaeB cama npoba MoXeT ObITb MCNOMb30BaHa B KauyecTBe BO3gyxa O/15 ropeHus. CurHan garumka CWibHO 3a-
BMCWT Kak OT pacxofa mpobbl, Tak M OT pacxofa BOAOpoJa WM B MEHbLUE CTeneHn OT pacxofa BO3ayxa O/1s1 TOpeHus.
CnepoBaTtefibHO, HE06X0AMMO MOAAEPXKMBATL MOCTOSHCTBO [AaB/IEHNIA aHa/IM3MPYEMOli ra3oBoii cMecu (Npobbl), Bo3ayxa
1 BOZOpOAa, Npu 3TOM CriefyeT OTMETUTb, YTO OrHEnperpaguTenu, Ucnosib3yemble B MPO60OTOHOPHOM NMHMKM, MOTYT 3aco-
pATbCA, co3faBas TPYAHOCTU C NoAfepXaHneM NOCTOSHHOro pacxoja npoobbl.

A.7.4 BnnaHve HeonpeaensieMbIX KOMMNOHEHTOB

NHepTHble 1 peakme (bnaropogHble) rasbl, OKCWAbl a30Ta, rasioreHbl, BOLOPOA, KUC/IOPOA, ANOKCUA yriepoaa, YeTbl-
pPexXx/IopuUCTbIi yrnepog 1 Bogda He onpegenstotcs ML,

[anoreHcogepxatime yrnesofopofbl CHUXAOT YyBCTBUTE/IbHOCTL, €C/IM rasoaHannsaTop oTrpagympoBaH Ha u3-
MepeHne 06LLEero CoAepxaHnsa yrnepoga B rasoBoii CMecu.

MW Henb3a NPUMEHATL A8 U3MEPEHUA B CMECAX C BbICOKMM COAEPXaHWEM ra3oB, KOTOPbIE racAT naams, Hanpu-
Mep X/1a40HOB.

A.7.5 OTpaBneHve

Kak npaBuno, ans faHHbIX AaTYVKOB HE XapakTepHO OTpaB/ieHre, HO eciv B Npobe NpUCYTCTBYIOT KpEMHUIOpraHn-
yeckme CoefHeHus WK apyrie BeLlecTsa, KoTopble 06pasyloT TBepAble NPoAyKThbl CropaHns, TO OHW MOrYT Bbl3BaTb 06-
pasoBaHVe HasleTa Ha 3/1eKTPOAax M Ha U30MALMK, KOTOPbIA NPUBEAET K CHUXEHWIO YyBCTBUTE/IbHOCTU U B KOHLIE KOHLIOB
cAenaet AaTyunk HepaboToCMNOCO6HbIM.

A.8 AHanusaTopb! TemMnepaTypbl NaamMeHu

A.8.1 O6ume NoONoXeHNs

MpuHUMN pa6oTbl AT OCHOBaH Ha NOBbILLEHMN TEMNEPATYPbI NIaMEHU, CXXUTatoLLLErO NOCTOSHHbLIA NOTOK BoAopoaa
(nnn gpyroro rasa). 3TO MOBbILIEHNE BbI3bIBAETCA Ha/IMUYMEM TFOPHOYMX MpUMeceli B npobe BO3Ayxa, MOAAEPXMBAOLLMX
ropeHune naameHu.

Temnepatypa niaMmeHun namepsieTcss BHyTpU HeGO/bLUIOV KaMepbl CropaHus. 3aBUCUMMOCTb BbIXOAHOMO CUrHasia aart-
yMKa OT COAEPXKaHUSI ONpeaensieMoro KOMMNOHEHTa HefMHeHa.

Bpewmsi ycTaHOBMEeHMA nokasaHuiA AT B OCHOBHOM OMNpeAensieTcs BPeMeHeM [JOCTaBKu NPobbl K N1iaMeHn; NpakTu-
YecKn AOCTMKMMOE BPEMSI YCTAHOB/IEHMS NMOKa3aHUiA MOXET ObiTb MeHbLUE Yem 5 C.

a3 ans ropesnku (06bIMHO BOAOPOA) AO/HKEH MMETH MOCTOSIHHLIA COCTaB. [/18 NOyYeHUst CTabuIbHOTO HyNeBOro
curHana ATT1 npy OTCYTCTBUW TOPHOUKX ra3oB B Npobe Bo3ayxa, NofaBaeMoro Ha ropesiky, Heo6xoAMmo NnoaaepxmnsaTb no-
CTOSIHHYH0 TemnepaTtypy B Kamepe CropaHusi 1 NoAAEePXNBaTb NOCTOSIHHLIM Pacxof, Npo6b! 1 rOPHOYEro rasa As1si ropesiku.

Heo6x04MMO 6bITb OCOGEHHO BHUMATE/bHLIM, €C/IM B aHA/TM3UPYEMOM rase NPUCYTCTBYIOT X1aAoHbl. MpucyTcTBue
B Npo6e x/1afj0HOB NPV OTCYTCTBUWN B HEI rOpHOUMX ra3oB NPUBEAET K YMEHbLUEHWI0 TeMnepaTypbl NiaMeHn. Foptouve rasbl
Ha choHe 60/bLLIOTO CoAepPXaHNsA XNaoHOB B Npobe ByayT onpeaenaTbcsi ¢ 60/bLUOI NOrpeLIHOCTLI0, 6o/1ee Toro, nnams
MOXET [laXe NoracHyTb.

A.8.2 O6bnacTtb NpUMeHeHNs

ATl ncnonb3yeTcs 418 n3MepeHns 06LLEro KosmyecTsa roproUmx ra3oB 1 NapoB Mpu UX COAEPXKaHNM B MPOGE Huke
100 % HKIP, korga TpebyeTcst 6bICTPOE BPEMSI YCTAHOB/IEHNS MOKa3aHWIA.

AT npurogeH Anst U3MepeHWin Npy NOBbLILIEHHOI Temneparype.
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A.8.3 OrpaHnyeHns no nNpUMeHeHUo

AT He ABNAeTCA M36uMpaTesibHbIM, TakK Kak ero BbIXOAHOW CUMrHa 3aBWUCUT TOJSIbKO OT TEMSI0TBOPHON CNOCOGHOCTU
npoo6bl. [Py BLICOKOM COAepXaHun OnpeesnsemMoro KOMNOHeHTa nepefaroyHas xapakrepuctuka HenvHeHa. Mogpo6Ho
06 orpaHuMyeHusx ykasaHo B PyKOBOZCTBE MO 3KCrayaraumm.

He pekomeHayeTcs ucnonb3osatb ATl 419 M3MepeHus B AuanasoHe eayHNL, MUIMOHHBIX AONe.

[nsa pa6otbl ATl TpebyeTca OAMH UM HECKO/IbKO BCMOMOraTesibHbIX ra3os. 15 nnaMmeHn Heobxoaym BOLAOPOL Un
[Apyroi roprounii ras. Ans paboTbl ropesikn HeobxoAumMo obecneynTs UK NPUCYTCTBME B ONpeaeiseMoM rase KMcnopoaa,
WM OTAENbHYI0 nogady Bo3gyxa. CUrHan Kputuyecku 3aBuUCUT OT pacxoga npobbl, roproyero rasa u, ey UCMosb3yeTcs,
BO34yxa AN ropeHuns. CneposaresibHo, Kak 1 B cnydae M, Heobxoaumo ctabuimsmposath Aas/fieHre npobbl, Bo3dyxa
1 roproYero rasa /19 ropesiky, Ho criefyeT OTMETUTb, YTO OrHenperpaguTesniv, UCnosib3yemMble B MPOGOOTOOPHON IMHUM,
MOTYT 3aCOPUTLCA W, KaK C/efiCTBME, MOTYT BO3HUKHYTb TPYAHOCTU C COXPaHeHMeM YCTOMYMBOrO pacxofa npoobsl.

A.8.4 BnnaHvne HeonpeaenseMbiX KOMMNOHEHTOB
lanoreHcogepxative yrnesogopoabl, Hanpumep OPeoHb], NPY BbICOKUX KOHLEHTPALMAX YMEHbLUAKT curHan AT,
CHWXas Temneparypy niaveHu.

A.8.5 OtpaBneHve
OTpaBI'IHIOLLI'I/Ie BOSAGIZCTBMH Ha OaTyMK HEN3BECTHbI.

A.9 ®POTOMOHM3ALMOHHbIE AATUVKN

A.9.1 O6wme NosioxeHUs

MpuHumn geictema ®K[ ocHOBaH Ha MOHM3AUMMW Fa30B C NOMOLBLI YD-U31yYeHnsl, NCNyCcKaeMoro cneunasibHom
NamMnoi, ¢ U3BECTHOW A/IMHOW BOJHbI W, CefoBaTesibHO, 3Heprueli (hoToHa, 06bIYHO BbIpaXKAeMON B 3/1EKTPOH-BOIbTax
(ranpumep 10,6 3B). Kpome namnbl B MOHU3AUMOHHON KaMepe pacrosfiaraloTcsl Ba 3/1eKTpoaa, K KOTOpPbIM MPUIOKEHO
HanpshkeHue. B MOHU3aUMOHHOI kamepe MOJeKy/bl ONpefensemMoro rasa, Yeli MOHU3aUMOHHbIA MOTEHLMAN HWXE, YeMm
3Heprusi )OTOHOB, MCMYCKAEMbIX 1aMMOi, NOHW3MPYIOTCS, U MeXAy ABYMSI 9/1EKTPOAAMUN HAauYMHAET NpoTekaTb ToK. JTOT
TOK MPOMOPLVOHANIEH COAEPXaHMIO ONpeaensieMoro KOMMNOHEeHTa B Anana3oHe KOHLEHTpauuid, OXBaTbIBAOLLMX HECKOBbKO
NopsAAKOB.

OcCHOBHble KOMMOHeHTbI P — YP-namna ¢ reHepaTtopom BO30YXAAOWMX UMNY/IbCOB (METOAaMU BbICOKOrO Ha-
NPSHXKEHUA WM BbICOKOM YacTOTbl), [Ba 3MEKTPOAA-KO/I/IEKTOpa C yCUuUTeNeM W, Kak npasuio, uasTp 1 nobyautesns
pacxoga npobbl. g paboTtsl P/, Kakoro-n1Mbo rasa [ONOHUTENILHO He TpebyeTcs.

BewecTtBa c 60/1ee BbICOKMMU 3HauveHuaMN UM, yem aHeprust poToHOB Y®-nlamnbl, He onpegenstoTca A, Ha-
npumep Takve BEeLLEeCcTBa, Kak 3TaH, npornaH, aueTusieH wivm metaHosn, umetot UM soiwe yem 10,6 3B — 3HaveHne, xapak-
TEePHOE A1 CaMbIX PacnpoCTpaHeHHbIX Y®-namn. Jpyrve BelwecTsa, Y KOTOpbIX 3HaYeHns WM HeMHOro Hwke (Hanpuvep
aTaHon v atuneH ¢ UM = 10,5 3B), BbI3oBYT cnabebliin curHan e/,

MocKonbky M3MepeHne 06ObIYHO MPOBOAAT B BO3[yXe, BCe BeLlecTBa, Yy KOTOpbIX WM Bblwe, yem y kucnopoga
1N = 12,1 3B) (Hanpumep BOAOPOA, OKCUA yriepoda v MeTaH), He MoaaatTcs onpedeneHnto. MoaToMy HET 0COo60l He-
obxoaumocTn B Y®-namne ¢ 6oee BbICOKMM 3HAYeHNeM 3Heprun ¢ooToHOB Yem 12,1 3B.

Bo3MOXHOCTM MeTofa Mo onpefesieHnio roproYmnx ra3oB OrpaHMyeHHb!, 1 OBGHAPYXUTb BCE roployve rasbl cambiMy
pacnpocTpaHeHHbIMY Y®-namnamn He yaacTcs.

3HaYeHNA MOHM3ALMOHHOTO NOTeHUMana ANs pasfnyHblX BELLECTB MOXHO HailTu B CpaBOYHON nutepaTtype wim
NoJlyunTb Y M3roTOBUTENSA ra30aHa/IM3aTopoB. K coefMHEHNAM, KOTOpbIE MOXHO O6HapPYXXWTb, OTHOCATCS:

- opraHuyeckme MOJIeKy/ibl, COAepXKalle HECKO/IbKO aToMOoB yriepoga v (unm) Apyrux atomoB (Hanpumep Kucno-
poga, cepbl, 6poma);

- HeHacblLLeHHble 1 apoMaTnyeckune yrnesonopoabl;

- aMuHbI;

- PS4 rOPHYNX HEOPraHWYECKUX COeAMHEHUIA (HanpyMep amMuak, CEpOBOAOPOA U CEPOYTIepPoa);

- HekoTOopble Heroproyve rasbl (HanpumMep AVOKCUA a3oTa, OKCUA asoTa U TPUXSIOPSTUSIEH).

OTHOCUTENbHAA YYBCTBUTENBLHOCTL PUJ, K pasnnyHbIM ras3am, Kak npaswsio, XOpOLUO WM3BECTHa, UYTO MO3BONSET
yyecTb 3TU [daHHble B NporpamMHOM Ob6ecrnedveHun rasoaHanmsaropa. [onb3ysAck npeaBapuTesibHO YCTaHOBIEHHbIMU
3HAYEHNAMMW OTHOCUTE/IbHON YyBCTBMTE/ILHOCTU, MOXHO, MPOBEAS rPafyVpOBKY razoaHanmsaTopa fno OAHOM NOBEPOYHON
rasoBoii cMecu, MPOBOAWTL 3aTeEM OnpejesieHne ApYrMx U3BECTHbIX ra30B, HEMOCPELACTBEHHO CUMTbLIBAs NokKasaHusi raso-
aHanmsaropa.

Bpems ycTaHOBMEHWS MOKa3aHWin onpefenseTca To/IbKO BPEMEHEM, HEOOXOAUMBIM A1 AOCTaBKuM Npobbl K P,
TunuyHoe 3HaYeHVe BPEMEHW YCTaHOB/IEHUS MokasaHuili — oT 2 go 10 c.

A.9.2 Obnactb NpUMeHeHUs

CDVlﬂ, MCNOJIb3ytoT, Korga OCHOBHbIMU Tpe6OBaHVIﬂMI/I ABNAKTCA BbICOKasA 4YyBCTBUTEJIbHOCTb, yCTOVILIMBOCTb K OT-
paBnArnLWMM BelecTBaM N Masioe BpeMA yCTaHOBEHNA nokasaHuii.

XoTa aToT MeTo npegHasHavyeH npenmyllecTtBeHHO ANA UCNob30BaHUA B CTaUMOHapPHbIX rasoaHasim3artopax, OH
NPpUMEHAETCA N B NEPEHOCHbIX (py'-IHbIX) nnn nepeaBmXHbIX rasoaHasim3artopax ann3ognyeckoro ,quICTBVIﬂ, 00bIYHO nMe-
IOLLMX BCTPOEHHbIV NobyanTeNb pacxoda AN NpUHyAUTENIbHOro 0T6opa npoobbl.
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N[, npurogeH Ans onpefeneHns CoaepXaHusl rasoB OT eAVHUL, MUIJIMOHHbLIX Aoneli Ao npumepHo 2 000 mH-1.
Takum 06pasomM, MeTof, NPUIoAeH A5 onpefeneHns Kak TOKCUYHOCTU Cpefbl, Tak U ee B3PbIBOONAacHOCTY.

Kpome Toro, @[ 06bIYHO MCNOSB3YIOT A1 U3MEPEHUsI COAEPXaHUs ra3os B Auana3oHe HECKOIbKUX MUIMOHHbIX
[J0nei B TeueHne KOPOTKMX NPOMEXYTKOB BPEMEHM, Hanpumep Mpu Noucke yTeuku.

A.9.3 OrpaHn4yeHus rno nNpuMeHeHNo

MpuHUMN n3vepeHuii He obecneunBaeT n3bupartesibHOe OnpeesieHne roprymx rasos. Jatumk o6HapyxnsaeT Bce
BeLLeCTBa, Y KOTopbIX UM HMKe, YemM aHeprua ussyvyeHus YP-namnbl.

®U He obHapyxuBaeT coefuHeHus, umerome WM, npesbilatowpe 3Heprui U3nyyeHus namnbl. BonbLIMHCTBO
AaTunkoB 0bopyaoBaHo Y®-namnoii ¢ aHepruein nanyydenns 10,6 3B. Ho aTo He noaxoguT AN HU3KOA/IKaHOB U psga apy-
VX NErKOBOCM/TAMEHSIOLLIMXCA BELLIECTB.

OfHaKo W3MEHEHWe 3HEePruy W3NyYeHuss namnbl oT 8,4 3B (4TO MCKIHOYaEeT O6HapYXXeHWe MHOTUX BeLecTs) [0
11,7 3B (npu onpefeneHuy roproyrx BeLLeCTB B BO3AYXE) NO3BONSET 0OHAPYXMTb 60MblUee KOIMYECTBO rasoB (CM. pyKo-
BOZCTBO MO 3KCr/iyaraummn).

DN/ He MOXET 06HAPYXWTb OKCWA Yrieposa, BOLOPOA WM MeTaH B BO34yxe Mpy MOMOLLM /1060l Kakoin-nnbo v3
BbILLEYNOMSAHYTbIX f1lamn.

®N[ He pekoMeHAyeTCA MNPUMEHATb A9 ONpefeneHns CcoAepXaHus OnpefensieMoro KOMMOHEHTa CBbllle
2 000 mMnH-1 n3-3a HENMHENHOCTU XapakTepuUCTUKN nNpeobpa3oBaHus. OrpaHMyeHns no granasoHam NU3MEepPEHUA yKasaHbl
B PYKOBOZCTBE MO 3KCr/lyarauum KOHKPETHOro rasoaHasimsaropa.

Namnbl ¢ 60n1ee BbICOKON SHEPruein U3lyyeHns UMeKT Masblii CPOK CNyXObl.

A.9.4 BnvsHne HeonpeaensieMbIX KOMMNOHEHTOB

®N[ obnanaeT YyBCTBUTE/ILHOCTLIO KO BCEM BeLLeCcTBaM, Y KOTopbIX UM Huke, Yyem aHeprus hOoTOHOB YP-namnbl,
06b14HO 10,6 3B. Ho Ko3thdmLMEHT YyBCTBUTEIBHOCTM CU/IBHO 3aBUCUT OT MOHM3ALMOHHbLIX CBOWCTB BeELLEeCTBa.

Mapbl BOAbI MOTYT BbI3BaTb CUrHas, SKBUBASIEHTHbLIA HECKO/IbKMM MW/IMOHHBLIM A0NAM. STOT CUrHan He siBnseTcs
pesynbtatom noHmnzauun (UM H20 coctaensieT 12,6 3B), a BO3HMKAET B pe3y/ibTaTe B3aMMOAeicTBMSA BoAbl C MaTepuana-
MU, OKPY>XalOLLMMW 3/IEKTPOLbI.

Bbicokoe cofepaHne metaHa B NPUCYTCTBMW OMpefessieMoro KOMMOHEHTa MOXET MPUBECTU K YMEHbLUEHWUIO Mo-
KasaHuil 13-3a NoAaBeHNss NOHU3aLMN.

KoHgeHcat, TBepble YacTulbl, MATHA OT NaUIbLEB U T. A HA flaMMne UM OKHE AaTuuka MOryT U3MEHWUTb WHTEHCUB-
HOCTb Y®-un3nyyeHns u, cnefosatesibHO, YyBCTBUTE/IbHOCTb.

A.9.5 OTpaBrieHne

OTpaBnsiolLmMe BO3AENCTBMS HA AaTUMK HEU3BECTHbI.

N3mepeHue cofepxaHuns psiaa coeauHeHuii, HanpuMep C/I0XHbIX CTUPOIOB UM akpuiaToB, MOXET NPUBECTU K pas-
NIOXXEHWIO BELLECTB, NMOABEPTHYBLUMXCS BO3AENCTBUIO YD-U3/TydeHUs, 1 OCeLaHMNI0 NPOAYKTOB Pas3/oXeHUsl Ha Konbe Yo-
namnbl. CnegoBaTesibHO, PEKOMEHAYETCS PEry/sipHO oumnwaTh Y®-nammny B COOTBETCTBUM C yKa3aHUAMM, NPUBEAEHHBIMU
B PYKOBOZCTBE MO 3KCM/lyaTaLmu.

A.10 MapamMarH1UTHbIV AaT4ymK Kucnopoga

A.10.1 O6LMe NooKeHNst

Kncnopog 06n1agaeT cubHbIMW NapamarHiTHbIMM CBOMCTBaMM (BTAMMBaeTCS B MarHUTHOE nose). [asbl, cofepxa-
Wwme kucnopog, 6yayT CTPEMUTLCS Pa3feniMTbCs B CU/IbHOM MarHWTHOM MOJie C CW/IOW, MPOMNOpLMOHaIbHON 0GBEMHOI
fone kucnopoga. NO 1 NO2 pa3gensiorcs B NPONOpLMOHaIbHO MEHbLUE CTeneHu, A1 ApYrux rasoB adddpekT npaktuue-
CKV OTCYTCTBYET, UTO fenaeT 3TOT MEeTOA OYeHb M3GMpaTesbHbIM K KUC/IOPOAY NPU OTCYTCTBUM 3HAUUTE/bHBIX KOIMYECTB
OKCUI0B a30Ta.

Mcnonb3oBaHue napamarHUTHbIX CBOWCTB KMC/I0poAa BO3MOXHO HECKO/bKMMM Croco6amu. B aaTumke MarHuTome-
XaHWYECKOrO TWMA MCMO/b3YeTCs OYeHb Ierkuii 1 MasieHbKUA POTOP C TOPCUOHHOM NOABECKONA, NMOMELLEHHBI B CUIbHOE
HeoaHopoaAHOe MarHUTHOe noJsie, POoToP BbINOMHAETCA B BUAE FAHTE/IbKN N3 AnaMarHUTHOro Marepuasna. BpaLu,eHme poTo-
pa, BbI3BAHHOE MPUTSHXKEHWEM MapamarHUTHOIO rasa B MarHUTHOM MoJie, 0GHAPYXXMBAETCS ONTUYECKW, B MArHUTOMEXaH!-
UECKMX JaTurKkax KOMMNEeHCALMOHHOro TUna Lenb 06paTHOl CBA3W 3/1IEKTPOMEXAHWNYECK BO3BPALLAeT POTOp B UCXOAHOE
cocTosiHWe. CrefioBaTesibHO, TOK B LiENi 06paTHOM cBsi3n GyAeT NponopLMOHANEH YIy 3aKpyunBaHus ynpyroro noaseca
poTopa W, crefoBartesnbHo, ByfeT NPONopLMOHaUIEH COAEPXaHMIo NapaMarH1THOro rasa. Heo6xoanmo o6ecneunTb KOM-
MeHcauyio BUSHUSA [aB/IeHUs U TEMMEPATYpbl Ha CUrHas AatumMka. MarHuToMexaHuueckme faTumky Takke YyBCTBUTE Tb-
Hbl K yapam ¥ BUGpauumn, TeM He MEeHee VX BO3MOXHO CAe/aTb YCTONUMBLIMU K TPAHCMOPTUPOBAHUIO.

B patunke TepMOMarHMTHOIO Tuna MCNosb3yeTcs TeMnepatypHas 3aByCMMOCTb YAeNIbHOW MarHWTHOW BOCNPUUM-
YMBOCTH, KOTOpasi 0GpaTHO NPONOopLMOHasIbHA TeMnepaType. MoTok ra3oBoii Npobbl pasaensieTca Ha Ase yacTtu. MNpoba B
OJHOM MOTOKe HarpeBaeTcs NpuMepHo Ha 100 K* Bbille TemMnepaTypbl OKpYXaloLei cpespi.

B HEOZHOPOAHOM MarHUTHOM nosie 6narofaps PasHULE B MarHUTHOW BOCMPUUMYMBOCTU NMapaMarHUTHOMO rasa npu
[BYX PasHbIX 3HAYEHUSX TEMMNEPATYP CO3L4AETCs ABVMKEHME NPOObl («MarHUTHLIA BETEP»). DTOT NOTOK 06HAPYXMBAETCS

* [Mpwn HeobxoaAnmMocTn VICI'IO]'Ib3yl7IT9 nepecynTaHHble 3Ha4eHnA eanHNL, BEJINYNH.
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6n1arofjapsi CBOEMY OX/1KAAI0LLEMY BO3AE/CTBUI0 HA HArpeBaTesbHbI 3M1EMEHT, BK/IHOUEHHbIA B MOCTOBYHD cxemy. Cur-
Han pasbanaHca MocTa SIB/IIeTCs Mepoii coaepxaHust kucnopoga. MokasaHus razoaHanmsaTopa 06blYHO 3aBUCST OT MO-
NIOXEHUs B MPOCTPAHCTBE, CrefoBaTeslbHO, AaHHbIA MEeToZ NPUMEHUM NS CTaLMOHAPHbIX ra30aHaI3aTopoB.

JaTuvky MarHMTOMHEeBMAaTUYECKOrO TMa U3MEPST AndihepeHLanbHOe AaBMeHNE, Bbi3BaHHOE MOTOKOM nNapa-
MarHUTHOTO rasa, BTSIHYTOrO B HEOAHOPOAHOE MarHWTHoe nosne. [lnsi HUX TpebyeTcs MCMosib30BaHWe rasa CpaBHEHUs,
HanpMmep as3oTa, NoJaBaemMoro C OYeHb MaslbIM PacxofoM. s MOyYeHWs curHana Aas/ieHusl, NPONopLYOHA/LHOMO
COAEPXaHUI0 KUC/I0POAa, 06bIUYHO UCMOSL3YETCA MOAY/ISILMA MAarHUTHOTO MONS.

A.10.2 ObnacTb NPUMEHEHNS

MapamarHUTHbIA JaT4nK UCMOb3yeTcs A1 ONpeAeseHnst KUCopoda B Criyvasix, Korga 0CHOBHbIMU TpeboBaHMAMY
ABNAOTCA M3bMpaTenbHOCTb, A0TOBPEMEHHAA CTAbWUNBHOCTb U YCTOMYMBOCTD K OTPaB/IAOWMM BELLECTBaM.

[aHHbIli gaTunk NpUrogeH ans nsMepeHnss 06beMHOI 40N K1caopoaa B AnanasoHax ot 0 %— 1% a0 0 % — 25 %.
BO3MOXHO onpefeneHne o6beMHON A0AM Kucnopoga BiioTh 40 100 %. PasHuua Mexay HKHMM 1 BEPXHUM npefenamm
Avana3oHa U3MepeHuin 06bEMHO A0/ KMCNOpoAa A0/MKHa npeBbiwatb 0,5 %.

B 3aBNCMMOCTM OT 0COBGEHHOCTEN KOHCTPYKLMM AaTunka BPEMS YCTAHOB/IEHWS MOKa3aHWUii MOXET BapbUpOBaTbCS
oTr6 8040 cC.

A.10.3 OrpaHu4eHus1 No NMPUMEHEHUIO

B 3aBMCMMOCTV OT 0COBEHHOCTEN KOHCTPYKUMM JaTymKa rasoaHaim3atopbl MOTyT:

- UCNOMb30BaTb OANH WM HECKO/IbKO BCMOMOraTe/ibHbIX a30s;

- cofepxXaTb UCTOYHMKM BOCMN/IaMEeHEHUs (HarpeTble YyBCTBUTE/IbHbIE 3/IEMEHTbI);

- ObITb YYBCTBUTE/bHbLIM K yaapam u (uim) Bubpauun.

B 60/bLUMHCTBE Cly4yaeB HEO6X0oAMMa KOMMEeHcaLUWsl BNSHUA W3MEHEHWIA AaBNeHUst 1 TemnepaTypsbl.

A.10.4 BnvisiHue HeonpeaensembIX KOMMNOHEHTOB
3a ncknoueHnem NO 1 NO2, yyBCTBUTENBHOCTL K KOTOPLIM cOCTaBnseT npnbnamsntensHo 50 % n 4 % no oTHoLle-
HUIO K YYBCTBUTE/IbHOCTU AaTtumKa Mo KMC/opoay, CYLLECTBEHHON YyBCTBUTENBHOCTY K APYTUM ra3aM He BbISIB/IEHO.

A.10.5 OtpaBneHve
OTpasnsiowpme BO3LENCTBMSA Ha AaTuMK HEN3BECTHbI.
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MpunoxeHve B
(cnpaBo4yHOE)

XapaKkTepuCcTUKN OKpyXxatolein cpeabl

B Tabnuue B.1 npvBegeHbl MUHUMasIbHbIE TPe6oBaHNS K BHELLUHMM BO34EACTBYHOLMM hakTopam, COOTBETCTBYIO-
wue IEC 60079-29-1. MoapobHasa nHdopmauus No METOAaM UCNbITaHWA 1 NpaBuiaM NpUeMKN NprBeAeHa B yNOMSHYTOM
cTaHfgapre.

YCnoBsus oKpyxatoLeii cpefbl Ha MecTe aKcrnlyaTtaummn Bcerga A0o/HkHbl COOTBETCTBOBATL YC/I0BUSAM, NPUBEAEHHbBIM
B PYKOBOACTBE MO 3KCryatauum. Ecnv OHW BbIXOAAT 3a npefesnbl pabouvx yCroBuiA, YyCTAHOBMEHHbLIX W3rOTOBUTE/NEM,
crieflyeT corsiacoBarb C H/M BO3MOXHOCTb UCMO/Ib30BaHUSA ra3oaHaIMTUYEcKoro o6opyaoBaHus B TakmMX YC/T0BUSX.

Tabnunuya Bl — MapaMeTpbl OKpyXaroLLein cpedbl
XapaktepucTtuka 3HaueHune cornacHo IEC 60079-29-1

XpaHeHune B OTK/IHOUYEHHOM COCTOSIHUU 24 4 npy KaxxOo Temnepatype, NOCnefoBaTesbHO:
-25 °C
+20 °C (BHELLHSA cpea)
+60 °C
+20 °C (BHELLHSIA cpea)

TemnepaTypa MepeHocHble/nepeaBMKHbIE ra30aHa/IM3aTopbI 0oT7-10 °C go +40 °C
BbIHOCHbIE JAaTYMKN oT-25 °C go +55 °C
Bnokun ynpaenenuns oT +5 °C pgo +55 °C
CrauvoHapHble razoaHanM3aTopbl
CO BCTPOEHHbIM [AaTUYMKOM 0oT-10 °C go +55 °C

JasneHve Ot 80 go 120 klMa
BriaxkHOCTb OKpyXatoLlero Bo3ayxa Ot 20 % po 90 %
CKOpOCTb BO3AYLLHOro NoToKa [o 6 m/c

Bubpauus ["a3oaHanm3aTopbl CO BCTPOEHHBLIM AaTHAKOM:
- yacrtota ot 10 go 30 'y, amnauTyga cMeLleHs 1 Mw;
- yactoTa ot 31 go 150 'y, amnauTyga yckopeHus 19,6 m/c2.
["a3oaHanM3aTopbl C BLIHOCHBIMU AaTyYMKaMu:
- yacrtorta ot 10 go 30 'y, amnantyga cmeLleHnsa 1 mw;
- yactota ot 31 go 150 'y, amnnutyga yckopeHus 19,6 m/c2

WcnbitaHne cbpacbiBaHneMm MopTatuBHble (HOCMMbIE) — BbICOTA NajeHus 1 m.
MepeHoCHble, Maccoil MeHee 5 kr — BbicoTa nagexHus 0,3 M.
MepeHocHble, Maccoil 6onee 5 kr — BbicoTa nageHus 0,1 m
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MpunoxeHue C
(cnpaBo4HOE)

TunoBasa chopma ONPOCHOrO /IUCTa Mo YC/I0BMAM OKpyXatoLeli cpefbl U TEXHUYECKUM TpeboBaHUAM
K ra3oaHasim3aTtopam roproymx rasoB (oTHocAwwmxca K | n Il rpynnam a/1ekTpoo6opyaoBaHnA)

1 KpaTko onuwimnte 3agady, KoTopasi TpebyeT onpeaesieHnst ropioumnx ra3oB (C ykasaHMem MeTtoga otoopa npoobbi,
0COObIX YC/I0BWIA 3KCMyaTauum, Mecta yCTaHOBKM razoaHam3arTopa).

2. YKaxute pacctosiHue oT 6110Kka ynpasneHna A0 BbIHOCHOIO gaTynka

3. MepeuncnnTe roptoure rasbl 1 (MNK) Napbl, KOTOpble TpebyeTcs onpeaensTb, U NPUMEPHbIA COCTaB aHaIN3nNpy-
emoii cpegpl

CopgepxaHue

ras wma nap (eanHnua n3mepeHnst)

MpumeyaHus

XXenatenbHo Hapsiay C Ha3BaHWEM BELLECTBA MPUBECTU €70 XUMUYECKYHD (HOpMYyITy.

Ecnv npegnonaraeTca npucyTCTBYE HECKOJIbKUX FOPHYMX rasos, YKaxuTe, HeOGXO,D'VIMO onpegendarb X Cymmy um
Ka)K'D'bIVI KOMMOHEHT B OTAE/IbHOCTU.

4. B Kakoii cpefie He06X0AMMO OMpeAensiTb roprUne rasbl — C HoOpMasibHbIM (21 % O 2), MOHVKEHHBIM W MOBbI-
LUEHHBIM coEepXaHvem kucnopoga?

MpumepHoe 3HavyeHne 06BLEMHON A0/M KAC/IOPOAa B aHa/IM3NPYeMOii cpeae.

oT % Ao %

5. TpebyeMblii(ble) Anana3oH(bl) USMEPEHMST Ta30aHa/IM3aTopa, OT/IMYHBIA(bIE) OT Avanas3oHa A0B3PbIBOONACHbIX
KOHLIEHTpaLUiA.

6. [mana3oH 3HauvyeHuii TeMnepaTypbl OKpyXatoweli cpeapl Ans 610kKa ynpasieHus:

oT °C MUHUMYM [0 °C Maxkcumym

MpeanonaraeMoe HOMUHA/ILHOE 3HAYEHVE TeMMepaTypsbl: °C

% OTH. BN&XXHOCTU MUHUMYM

% OTH. B/T&XXHOCTU Makcumym

7. [Avana3oH 3Ha4yeHuii OTHOCUTENBbHON BXHOCTU aHa/IM3NpyeMoli cpeapl:

oT °C MUHUMYM [0 °C Makcumym
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8. lnanasoH 3HauYeHWi faBneHus aHau3pyemoii cpegpl:

oT °C MUHVMYM [0 °C MaKkcumym

9. JInHeliHasi CKOPOCTb BO3/YLLHbLIX NOTOKOB B aHa/IM3Mpyemoli cpese:

oT °C MMHUMYM A0 °C MakcMmym

10. [pyrue Bauvstowye akTopbl (MPUCYTCTBUE MblM, KOPPO3MOHHO-aKTUBHbIX BELLECTB, AbIMa, TYMaHOB U T. 4.).
MoxanyiicTa, ykaxuTe TUM 1, eCnii BO3MOXHO, KOMIMYECTBO:

1. YKakuTe, MEeTCs /I B aHAIN3VPYEMOli cpefie KPeMHWI, CBUMHEL, TanoreHcoepxXallye CoeauHeHust un apy-
rme BELLECTBa, KOTOpble MOrYT MOB/IMSITbL HA YYBCTBMTE/ILHOCTb ra3oaHaIn3aTopa ¥ Ha ero TeXHUYECKne XapakTepucTukm

12. XapakTepucTvika MecTa YCTaHOBKM ra3oaHasinsaropa:

[a3oBas rpynna: 30Ha: Mpynna:

a3oBas rpynna: 30Ha: Mpynna:

13. Tpebyemoe [ononHUTEbHOE 060pyA0BaHNe
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MpunnoxeHue D
(cnpaBo4HOE)

TunoBas ¢hopmMa NPOTOKO/1a NPOBEAEHUA TEXHUUECKOTO OGCY>XUBaHUS

M3rotoBuTenb:

JaTa 3aKkynku:

3aBoAcKol NopsAKOBbIA HOMEP:

[oBepoyHasn rasoBast CMecCh:

rasoaHa/in3aTopoB roprymMx rasos

HanmeHoBaHne mopenu:
[Jata noctynneHus Ha TexobcnyxuBaHue:
NaeHTuhnkaumoHHble faHHbie Nonb3oBaTens:

MecTo ycTaHOBKM:

TexHunyeckoe obcnyxunsaHve (KpoMe Nepuogmyeckon rpagyvpoBKn)
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MpunoxeHne E
(cnpaBo4yHOE)

BngmumocTtb B atmocchepe

MornolieHne ceeTa BO3HWKAET B pe3y/ibTare paccesHus u abcopbumm. MornioweHre ceeta BblpakaeTCs 3akoHOM
Byrepa — lamb6epta — Bepa:

F =FO0exp(-e x),

rge X — A/INHa ONTUYEeCKOro nyTw;
F — 3HayeHne cBeTOBOro NOTOKa, NPMHMMAEMOE NOc/ne NPOXOXAeHUa B atmocdepe Nyt AAMHON X;
FO — 3HauyeHMe cBETOBOro NOTOKa NpwU g/iMHe MNyTu, paBHOW O;
€ — KOa(h(hMUMEHT NOrNoLWeHns, BKAYaOLWMA Kak abcopbLmio, Tak U paccesiHue.
M3 onpefeneHns MeTeoposiorMiyeckoil ontnyeckoii gansHoctn (MO/L), cm. 3.7.5:
F = 0,05F0, & To Bpems Kak X = MO/,
CnepoBatenbHo, MO/J, = —1/e)1n(0,05).
W3 onpepeneHus koahdmumeHTa nponyckaHus, cm. 3.7.13:

F=F/FO0=exp(-e x).
Takum 06pa3oM, UCKIIOUMB U3 YpaBHEHWS e, MoslydYaeM:
MOJ, = x (In 0,05)/(In7).

[JaHHble pacyeTbl NpeanonaratoT, YTO pasMepbl YacTuL, NpyM TYMaHoO6pasHbIX 0cagkax Uam Mbiv OCTaTOuHO Beu-
K/ MO CPaBHEHUIO CO BCEMU MOKasaTeslbHbIMW A/IMHAMW BOJH, NO3TOMY MNOI/IOWEHNE CBETA He 3aBUCUT OT AJ/IMHbI BOSHbI.
M3nyyeHne OT KanWibHOTO MUCTOYHMKA npu 2700 K, kak npu onpegenedun MO/, focTuraetT MakCUMaslbHOro 3HauveHus,
korga A/ivHa BOMHblI cocTaenseT 1 mkM. CriefoBaTenibHO, pacyeT Hambosiee NpUrogeH Ans YCTpoicTB, paboTalwmx B
BMOVMMOW 1 MHAhpakpacHoi obnactax cnekTpa. [is ycTpoiicTs, paboTarowmx B YO-ananasoHe, aksuBaneHt MO/, 6yaet
3aHWKEH, a ans paboTarlmx B cpegHein 1 ganbHel nHpakpacHbIX 06/1acTsX CrekTpa — 3aBbILLEH.
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MpunoxeHue A
(cnpaBo4HOE)

CBefeHNsA 0 COOTBETCTBMM CCbIJIOYHBIX MeXAYHapoAHbIX CTaH4apTOB
MEXrocyAapCTBEHHbIM CTaHAapTam

Tabnuuya [OA.1

O603Ha4YeHne CCbIJIOYHOro CreneHb O603HayYeHne N HaMMeHoBaHve cooTBeTCTBYHOLErO

MeXayHapogHoro ctaHgapTa COOTBETCTBUA MeXrocyaapCTBeHHOro ctaHgapTa

IEC 60079-0 MOD OCT 31610.0—2019 (IEC 60079-0:2017) «B3pblBOONacHble cpeabl.
Yactb 0. O6opynoBaHue. O6LLme TpeboBaHNS»

IEC 60079-10-1:2008 — M)

IEC 60079-10-2 HoT OCT 31610.10-2—2017/1EC 60079-10-2:2015 «B3pbiBOONACHbIE
cpedbl. YacTb 10-2. Knaccudmkaumsi 30H. B3pbiBoonacHble NblfieBble
cpeapi»

IEC 60079-13 MOD OCT 31610.13—2019 (IEC 60079-13:2017) «B3pbiBOONacHbIE

cpeabl. YacTb 13. 3awmTa 060pya0BaHNst MOMELLLEHNSIMU M0f,
N30bITOYHLIM JaB/IEHNEM «P» W MOMELLEHNSIMU C UCKYCCTBEHHOW
BEHTUNALMEN «V»

IEC 60079-17 — *2)

IEC 60079-19 MOD FOCT 31610.19—2022 (IEC 60079-19:2019) «B3pbiBoONacHble
cpedbl. YacTb 19. Tekylmii peMOHT, KanuTa/lbHblii PEMOHT 1
BOCCTaHOB/IEHME 060py[0BaHMNS»

IEC 60079-29-1:2007 — *3)

IEC 60079-29-4 MOD FOCT 31610.29-4—2023 (IEC 60079-29-4:2009) «B3pblBOONacHbIe
cpefpl. YacTb 29-4. MazoaHanmsatopbl. O6Lme TEXHUYECKME
TpeboBaHWsA U METOAbI UCMbITAHUI ra30aHaIN3aTOPOB FOPHOYMX ra3oB C
OTKPBITLIM OMTUYECKUM KaHau10M»

IEC 61285 —

* COOTBETCTBYHOLLMIA MEXTOCYAAPCTBEHHDIV CTaHA4aPT OTCYTCTBYET. [l0 €ro NpuMHATUS PEKOMEHAYETCS UCMOoSb30-

BaTb nepesos Ha pyCCKMVI A3bIK AaHHOIo0 MeXayHapoaHOoro craHgapra.
MpunmevyaHne — B HaCTOﬂLLI.eVI TaGﬂMLLe MNCNOJIb30BaHbl crieayroume yCcrioBHbIe 0603HaYeHNs CTeneHn co-

OTBETCTBUA CTaHAapTOB:
- KOT — nAaeHTUYHbIN cTaHaapT;
- MOD — mogudu1umpoBaHHble cTaHaapThbl.

1) fevicteyeT MOCT 31610.10-1—2022 (IEC 60079-10-1:2020) «B3pbiBoOnacHble cpefbl. Yactb 10-1. Knaccudom-
Kauumsl 30H. B3pbiBoONacHble ra3oBble cpefpbl», MOANMULMPOBaHHbIM No OTHoLeHMo K IEC 60079-10-1:2020.

2) feinctByeT TOCT IEC 60079-17—2013 «B3pbiBoONacHble cpefbl. YacTb 17. MNpoBepka 1 TEXHNYECKOe 06CyXU-
BaHWe 3/1eKTPOYCTaHOBOK», MAEHTUYHbIN prlIEC 60079-17.

3) feiictByeT FOCT IEC 60079-29-1—2013 «B3pbiBOoONacHsle cpeabl. YacTb 29-1. a3oaHanm3aTtopsl. TpeboBaHus K
3KCM/TyaTalUMOHHbIM XapakTepMCcTUKaM ra3oaHaIn3aTopoB rOPHUNX ra3oB», UAEHTUYHBIA prlIEC 60079-29-1.
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IEC 60050-426:2008

IEC 60079-14

IEC 60079-20-1

IEC 61326-1

IEC 60079-29-3

Bubnuorpadwusa

International Electrotechnical Vocabulary — Part 426: Equipment for explosive atmospheres
(MexayHapoAHbIii 3N1EeKTPOTEXHNYECKNIA cnoBapb. YacTb 426. dnekTtpoobopygoBaHne ans
B3PbIBOOMNACHbLIX Cpef)

Explosive atmospheres — Part 14: Electrical installations design, selection and erection (Cpe-
[bl B3pblBOONacHble. YacTb 14. MpoeKTrpoBaHue, BbIGOP U MOHTaX 3/1IEKTPOYCTAHOBOK)

Explosive atmospheres — Part 20-1: Material characteristics for gas and vapour classifica-
tion — Test methods and data (B3pbiBoonacHble cpefpl. YacTb 20-1. XapakTepucTuku mare-
prasioB 418 KnaccudmkaLmMmn ropioymx rasos 1 napos. MeTofbl UcnbITaHUii 1 MHopMauus o
mMatepuanax)

Electrical equipment for measurement, control and laboratory use — EMC requirements —
Part 1. General requirements (O6opygoBaH/e aneKTpuyeckoe Ans U3MepeHusl, ynpasieHus
1 NabopaTopHOro NpUMeHeHus. TpeboBaHWs 3M1EKTPOMArHATHOW COBMeCTUMOCTU. YacTb 1
O6Lwpe TpeboBaHus)

Explosive atmospheres — Part 29-3: Gas detectors — Guidance on functional safety of fixed
gas detection systems (B3pbiBoonacHble cpefbl. YacTtb 29-3. azoaHanm3atopbl. PykoBog-
CTBO MO (PYHKLMOHA/IbHOI 6€30MacHOCTM CTaUMOHAPHBIX ra30aHa/IMTUYECKNX CUCTEM)

NFPA30, Flammable and Combustible Liquids Code (Kog nierkoBocniaMeHsIOLMXCS U FTOPHOUNX XXNAKOCTEN)

GESTIS — Database on hazardous substances (publically available), www.dguv.de/ifa/gestisdatabase (ba3sa gaHHbIX 06
onacHbIX BellecTBax (06LenocTynHas))

GRIGGS D.J., D. W. JONES, M. OULDRIDGE and W.R. SPARKS. Thefirst WMO intercomparison of visibility measurements,
UK 1988,1989 (INepBoe B3aumMHOe conocTtaBneHne BMO n3aMepeHuii BUAMMocTu)

WORLD METEOROLOGICAL ORGANISATION. Report WMO/TD-No. 401 (BCEMWPHAA METEOPOJIOIMYECKAA
OPIrAHN3AUMA. OTtyeTr BMO/TD-No 401)
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KntoueBble cnoBa: rasoaHann3aTopbl, ra3oaHasMTUUYECKMEe CUCTEMbI, 3N1EKTPOo06opyAOBaHUE B3pbiBO3aLl M-
WEeHHoe, TeEXHUYeckoe 06CyXNBaHNE ra3oaHaM3aTopoB roploynx ra3oB U Kucnopoga
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