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Mpeaucnosue

Llenu v npuHumnel ctaHgapTusaumu B Poccuiickoli ®egepaumnn yctaHosneHsl PegeparnbHbiM 3akOHOM OT
27 pexabps 2002 r. Ne 184-d3 «O TexHUYecKoM perynuposaHum», a npasuna npuMeHeHUs HaLWoHanbHbIX CTaH-
naptos Poccuiickoin Pegepaunn — FOCT P 1.0—2004 «CtangapTusaums B Poccuiickoin @egepauum. OcHOBHbIe
MOSIOXKEHNSI»

CeeaeHus o ctaHaapTe

1 N1OArOTOBMNEH ®IYI CroO «AHanuTnpubop» Ha 0CHOBE COBCTBEHHOrO ayTEeHTUYHOro nepesoaa Ha
pYyCCKuiA A3bIK MeXayHapoAHoro cTaHaapTa, ykasaHHOoro B nyHkTe 4

2 BHECEH TexHu4yeckum komuTeToM ro cTangapTtusauun TK 403 «O6opyaosaHue Ansi B3pbIBOONACHbLIX
cpea (Ex-o6opynosaHve)»

3 YTBEP>XOEH /1 BBEOEH B AENCTBUE Mpukasom deaepansHOro areHTcTsa No TeXHUHECKoMy perynu-
poBaHuto U meTposnorum ot 30 ceHTsI6ps 2010 r. Ne 290-cT

4 HacToswwuii ctTaHaapT ABNsSieTCA MOAUULIMPOBaHHBIM MO OTHOLLUEHUIO K MeXayHapoAHOMY cTaHaapTy
M3K 60079-29-2:2007 «B3pbiBoonacHble cpedbl. YacTb 29-2. MasoaHanunsaTopsl. Belbop, ycTaHoBKa, NpyUMeHe-
HWe 1 TexHWYyeckoe obCcrnyXrMBaHWe rasoaHannsaTopoB ropoydrx rasos u kucnopoga» (IEC 60079-29-2:2007
«Explosive atmospheres — Part 29-2: Gas detectors — Selection, installation, use and maintenance of detectors
for flammable gases and oxygen») nyTem BHECEHUSI TEXHUYECKUX OTKITOHEHWI, 06 bACHEHNE KOTOPbIX U3NOXEHO
BO BBEJEHWW K HacTosILLLeMy cTaHaapTy

5 BBEJEH BMNEPBLIE

UHghopmauusi 06 uaMeHeHUsIX K HacmosiueMy cmaHoapmy rybruKkyemcsi 8 exxe200H0 U30a8aeMoM yKa3a-
merne «HayuoHabHbie cmaHGapmbi», @ MeKcm U3MeHeHUU U ronpasoK — 8 eXXeMeCsIYHO U30agaeMbiX UHGOop-
MaUyUOHHbIX ykasamessix «HayuoHanbHbie cmaHOapmbi». B criydae nepecmMompa (3amMeHbi) uilu OmMMeHbl Ha-
cmosujeao cmarHOGapma coomeemcemsyioujee ysedomieHue 6ydem onybriuko8aHo 8 eXxeMecsiiHO UzdasaeMoM
UHGhopMauUoHHOM yKkasamere «HauuoHanbHbie cmaHdapmbiy. Coomeemcmsyiowjast uHgopmayus, yeedomie-
HUe U meKcmbl pasMelatomes makxke 8 uHghopmMauyuoHHol cucmeme obujeeo nosb308aHus — Ha oguyuars-
HoMm calime ®eleparsibHO20 a2eHmemea 1o MexXHUYeCKOMY pea2yriuposaHuio U Memporioauu 8 cemu ViHmepHem

© CranpapTuHdopm, 2011

HacToawwii cTaHAapT He MOXeT BbiTb MOMHOCTBIO UMM YaCcTUYHO BOCTIPOU3BEAEH, TUPaXKMPOBaH U pacnpo-
CTpaHeH B kayecTBe ouLmansHOro nsaaHusa 6es paspelleHus dedepansHoro areHTCTBa No TEXHUHECKOMY pery-
NMPOBaHWIO U METPOTIOTUN
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BBepgeHue

"asoaHanunaaTopbl roptoYMX rasos npegHasHadveHbl 4151 UCNOoMb30BaHWSA B CUTYaLMsIX, Korga cylwecTsyeT
pUCK AN XU3HWU UNIN COBCTBEHHOCTU, BbI3BAHHLIA BO3MOXHBLIM CKOMIEHWEM ropioYeii rasososayLLHol cMecu.
["azoaHann3aTopbl ropovMX razos 4aroT BO3MOXHOCTb CHU3WTL PUCK MyTeM 0BHapY>KeHWs roproYero rasa 1 Bblga-
Y/ COOTBETCTBYIOLLIErO 3BYKOBOIO UM CBETOBOTO NpeaynpexaatoLero curHana. OHu Takke MOoryT MPUMEHSATLCA
ANsi UHULMUPOBaHUS Mep NpeaynpexaeHus aBapum, Takux, Kak ocTaHOBKa paboT Ha NpeanpusaTumM, 3Bakyauns
nepcoHana v AeicTBKs No NpegoTBpaLLeHUto noxapa.

azoaHanusaTtopbl MOryT 6bITb UCMONL30BaHbLI 4N onpedeneHust 06 beMHON 40NN FOPOYMX ra3os, MeHb-
wer HKMP, B ycnoBusx, koraa BO3MOXHO YBenu4eHue cogepxkaHus roptodmx ra3os 4o B3pLIBOONACHOMO ypoB-
Hs. ObLLWe TexHUYeckve TpeboBaHWS K rasoaHannsaTopam roptodmx razos yctaHosneHsl B FOCT P 52350.29.1.

OpaHako 04HOo ML COOTBETCTBUE rasoaHanM3aTopoB 3asB/IeHHLIM TEXHUYECKM XapaKTepUCTUKaM He MOXeT
NOCAY)XUTb rapaHTUen Toro, 4To X UCMONb30BaHME NMOMOXET A0SKHBIM 06pasoM 3aLLUTUTb XKU3Hb UM COBCTBEH-
HOCTb B MecTax, rae BO3MOXHO NPUCYTCTBUE roprounx rasos. Hagnexawuii yposeHb 6e30nacHOCTU 3aBUCUT B
3HaYVTENbHOM CTENeHW OT NPaBKIIbHOrO Beibopa razoaHannsatopa, MecTa ero yCTaHoBKW, MeTO40B rpadynpoBKu
1 neproamndeckoro obcnyxnBaH1s B COMETaHUM CO 3HAHUSIMU OrpaHNYeHW MpUMeHsAemMoro MeToda onpegene-
HYs1. JOCTUMHYTb 3TOr0 BO3MOXHO JLLb MPU HANUYUK OTBETCTBEHHOTO, KBaNUMULMPOBaHHOrO PyKOBOASLLEro
nepcoHana.

JononHUTenbHbIA PUCK ANS XKU3HW NpeacTaBAsieT TOKCMYHOCTL HEKOTOPLIX rasoB U NapoB BCEX XUAKO-
cTei, kpome Boabl. Kak npaBuno, He y4uThIBAETCS, YTO BCE roptoumne napbl TOKCUYHBLI NPY COAEepXKaHUM MX B
BO34yXe, ropasfio MeHblleM 3Ha4YeHWiA cooTeeTcTBYOLWMX HKIP. MazoaHanusaTtopel, Ha KOTopble pacnpocTpaHs-
eTca geicteme FOCT P 52350.29.1, He NpeaHasHayeHbl cneunanbHo Ans 06HapYKEHNS TOKCUYHBIX BELLEeCTB, U,
Kak npaBsuno, TpebytoTca AoNONHUTENbHbIE Mepbl MPe4OCTOPOXHOCTY ANs 3aLUThI TEXHWYECKOro nepcoHana npu
BO3MOXXHOM WX BO3AEACTBUN.

MepeHocHble razoaHanuaaTopbl, Ha KOTOpble PacnpoCTPaHseTCA AelCTBME HACTOsALLero ctaHgapTa 1
FOCT P 52350.29.1, 06bl4HO cHabXeHbl A0MOHUTENbHBIMU AaTYUKaMU 41151 06HAPYXEeHUA KOHKPETHBIX TOKCUY-
HbIX rasoB, a Takxke AnNs onpegeneHns HegocTaTka Kucnopoda. Monb3oBatenu AOMKHbI MOMHUTL, YTO Aaxe
HesHauWTenNbHbIA HE4OCTaTOK KMCNopoda MOXeT BbITh Bbl3aBaH NPUCYTCTBMEM APYIoro rasa Unu napa, obnagatro-
LLlero TOKCUYECKUM AeACTBUEM, KOTOPLIA He MOXET BbITb onpeaeneH BoobLLe Ui He MOXeT ObiTb 4OCTOBEPHO
onpegerneH NnpuMeHsieMbIMy razoaHanuaaTopamu.

HacTosiwuii ctaHaapT paspaboTaH cneunansHO ANst Toro, YTobbl OXBaTUTL Bce AEUCTBUS, Tpebylolmecs
AOns yCNeLLHoro onpeaeneHns roploymnx rasos, BKNOYasa perynsipHoe nposegeHMe TexHUYeckoro obecnyxusa-
Hus. Mocnegytowme pasaensl HacToAWEro cTaHgapTa NocBsiLLeHbl ONUCaHUIo 3TUX AeACTBUIA. Kaxabii NyHKT
COCTaBSEH TaK, YTO6bl OH MOT UCNONBL30BATLCA CAMOCTOATENBHO. B CBA3K ¢ 3TUM HeKOTOpbIe CBeAEHUsI MOBTOPSI-
H0TCA B PasnUUHbIX NyHKTaX, HO pacCMaTpUBalOTCA C pasHbIX CTOPOH.

B Tabnuue 1 npuseaeHsl pekoMmeHAaL MU No 3HAYUMOCTU coAepXKaHns OTAENbHbIX pasaenos Ans Tex unu
WHbIX BUAOB AEATENbHOCTU.

B HacToAwWwwmIA cTaHAapT BKITHOYEHbI JONONHUTENbHBIE MO OTHOLLEHUIO K MeXayHapoaHoMy ctaHaapTy MOK
60079-29-2:2007 TpeboBaHuA, oTpaxarLLme NoTpebHOCTM HaumMoHanbHoM akoHoMKKK Poccuiickoi degepaumn u
0COBEHHOCTU POCCUICKON HaLMOHaNbHOW CTaHAapTU3aLuK, BbldeneHHbIe MOSTYXUPHLIM KYPCUBOM:

- B pasgen 2 nobasneHbl CCbIIKM Ha MEXIOCYAapCTBEHHbIE CTaHAapThI;

- BBEAEHO NpumedaHue k 3.16, onpeaensiowee NOHAITUE NOBEPOYHONM ra30BOM cMecH;

- BONONHeHo npumeyvaHue K 4.1.1 CCbKOW Ha MeXrocyapCTBEHHbIA cTaHaapT;

- BONONHEHbI NPU3HaKN OTPaBNEeHUS TEPMOXUMUYECKMUX AaTUnKoB B 5.1.4;

- UCKIOYEHO NpuMeYaHune K 7.1.3, Tak Kak NONoXKeHWs 3Toro NpuMedaHust oTHocsiTes K npoaykuuu CLUA n
FepmaHuK, a TEKCT 3TOrO NPUMEYaHUsI MOBTOPSIET TEKCT NpUMeYaHna K 4.2;

- BBEAEHO NpumeyaHue k 9.2.1 0 A0NYCTUMOCTU UCMONb30BaHUA BUHaPHLIX ra30BbIX cMecei Ans rpagyu-
POBKM MHOrOKOMMOHEHTHBIX ra30aHanM3aTopos;

- U3MEHEHO BEpXHEE 3HAYeHNe TemnepaTypbl XpaHeHUs1 B OTKNHOHYEHHOM cocTosHUM B Tabnuue B.1 npuno-
XeHus B ¢ +60 °C Ha +50 °C, kak oTBevaroLlee kKnuMmatuieckum u reorpacudeckum caktopam Poccuidckoid
depepaumn.
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MpumevaHwums

1 YkasaHa cTeneHb 3HA4YMMOCTW rMae Ansl o3Hakomnenus: «O» — obasaTtenbHo, «P» — pekomeHgyeTcs,
«lM» — none3Ho, «—» — He NpUMEHsIeTcs.

2 Pasgen 5 npepctaensieT coboi yNpOLWEHHbIA BapyaHT NpUIioxeHns A.

B HacToAlweM CTaHgapTe npueegeHbl peKoMmeHgaunn Ana yCtaHOBKKA CPOKOB NpoBeeHUA TEXHUYEeCKOro
O6CJ'Iy)KI/IBaHI/IF| n I'IepI/IOﬂI/ILIECKOI7I rpagynpoBKA. Heobxoanmo Takke Y4nUTbIBaTb ﬂeﬁCTByPOMMe oTpacnesble HOpP-
Mbl U NpaBuna, KOTopble ABNATCA obsazaTtensHbIM MUHUMYMOM.

\
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HAUUWOHANBHBIA CTAHOAPT POCCUUCKON EAEPALUMN

B3PbIBOOMNACHbIE CPEQbI
YacTb 29-2

Tpe6oBaHUs K BbIGOPY, MOHTaXY, NPUMEHEHUIO U TeXHUYEeCKOMY 06CnyXMBaHUIO
razoaHanu3aTopoB roplo4mnx rasoB U kucropoaa

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

Dara BBegeuna — 2012 — 01— 01

1 O6nacTb NpMMeHeHusi

HacTosiuuin ctaHgapT coaepXuT ykasaHusl M pekoMmeHaauuu ans Bbibopa, ycTaHoBKM, 6e3onacHoro uc-
Nonb30BaHUs U TEXHUYECKOro 06CnyXuBaHWSA anekTpuyeckoro obopyaosaHus Il rpynnebl — razoaHanvsaTopos,
CUrHanNU3aTopoB U razoaHalIMTUYECKUX CUCTEM, COOTBETCTBYIOWNX TpebosaHusim F'OCT P 52350.29.1, ncnons-
3yeMblIx Ans obecneyeHns TpeboBaHUiA NpoMbILLIIeHHOW 6e30MacHOCTU U NpegHa3HauYeHHbIX 4na 06HapyXeHus
roproYMX ra3os 1 onpeaeneHnsl ux cogepxaHust.

HacToswuii ctaHgapT pacnpocTpaHsieTcsl Takke Ha rasoaHanusaTopbl KUCropoaa, NPUMEHSIEMbIE B TeX
cnyyasx, korga sawuta oT B3pelBa obecneumBaeTcsl NpeaoTepaLLeHMeM NocTynineHus Kucnopoaa, a He nocpea-
CTBOM onpegeneHuns cogepkaHus TpUcyTCTBYIOLLMX rOpHOYUX ra3oB UM Napos.

HacToswumii ctaHgapT npeacTtasnsieT coboi cobpaHue NpakTUHecknx 3HaHUiA, KoTopble MOTyT NOMOYb NONb30-
Batento. OH NpUMeHSIeTCs K razoaHanusaropam, CurHanusaropam, cuctemam 1 BCcriomoratensHoMy obopyaosa-
HWIO, KOTOpble 0BHaPYXKUBAIOT 1 ONpeAeN AT coaepkaHue roptodert U NoTeHUUansHo B3pbIBOONAacHOK CMecK
rasa unu napa c Bo3gyxoMm, npeobpasys a1eKxTpuYeckuii CUrdan oT YyBCTBUTENbHOro afieMeHTa B NokasaHus
nHAUKaTopa, BKIOYEHe CBETOBON U 3BYKOBOW CUTHaNM3aUMm WNu UCNOMHUTENbHOMO YCTPOMCTBA, UK UX
KoMBuHaumw.

"azoaHanuaaTopsbl, cUrHanusaTopbl U CUCTEMbI MOTYT BbITh UCNONB30BaHbI KaK CPeACTBO CHKEHUS pUcka
ANS KU3HU UM COBCTBEHHOCTW, BO3HMKAIOLLEro BCNeACTBUE CKOMNMeHWS roptoYelt razoBo3gyLLHO cMecu, no-
cpeacTBOM obecrneyveHnsi CBoeBpeMeHHOro npeaynpexaeHns. Taioke oHU MOryT 6bITb MCMOMb30BaHbI AN UHULIK-
MpOBaHWA onpeaeneHHbIX Mep NpeaoTBpaLleHUsl azapum (Hanpumep, OCTaHOBKa NPOK3BOACTRA, 3BaKyaLus nep-
coHana, npeaynpexaeHne BO3ropaHus).

HacToswwwii cTaHgapT pacnpocTpaHsaeTcs Ha BCe BHOBbL pa3paboTaHHble CTaLoHapHble rasoaHannsaTops,
CUrHanmMsaTopbl U CUCTEMbI 1 B psiAe ClyYaeB Ha yxe cylecTByoLue. Takxe oH MprUMeHVM K razoaHanvsaTo-
pam, curHanusaropam 1 cuctemam, yctaHaenmeaemMbIM A1 BDEMEHHOTO UCMOMb30BaHUs!, — KaK K HOBbIM, TaK 1
K yXe CyLLeCTBYOLLMM.

B paBHoli cTeneHu oH pacnpocTpaHsieTcs Ha 6e3onacHoe UCMob3oBaHe HOCUMBbIX (MOPTaTUBHbIX), Nepe-
HOCHbIX 1 NepeaBKHbIX ra30aHanm3aTopoB U CUTHaIM3aTOPOB HE3aBUCHMMO OT UX CPOKa SKCryaTaLmm U Crox-
HOCTY KOHCTPYKLMK. MNOCKOMNbKY MHOTME COBPEMEHHbIE razoaHanu3aTopbl 1 CUrHanM3aTopbl ykazaHHbIX TUMNOB
UMetoT B CBOEM COCTaBe AaTunkui Ans onpedeneHus HegocTatka Kuenopoda v (MNu) AaTimkn HEKOTOPbIX TOKCUY-
HbIX ra3oB, HEKOTOpble AOMOMHUTENbHbIE YKa3aHUs NpuBedeHbl U AN HUX.

MpwumedyaHnue—azoananu3aTopsl, CUTHANU3aToOPbL! 1 ra3oaHanUTUYECKNe CUCTEMbI NPU UCNOMNb30BaHUK B
KnaceuULMpOBaHHLIX B3PbIBOONACHLIX 30HAX CriedyeT yCTaHaBIMBaTb U UCMONb30BaTh Tak, 4TO6bI OHU Camu He NOCMy-
XNIM UCTOYHUKOM BOCTMNIAMEHEHNs ra30BO3AYLHON CMECH, T.e. OHU AOIDKHbI COOTBETCTBOBAThL TpeboBaHMAM cTaHaap-
ToB cepwii FOCT P 51330, F'OCT P 52350 v FOCT P M3K 60079.

B HacTosiLem cTaHaapTe TEPMUH «roptodue rasbl» NogpasymeBaeT Takke U roproune napbl, eCnv nHoe He
orosopeHo 0co6o.

WzpaHve ocpmumanbHoe
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HacTosLWi cTaHaapT NPUMEHSIIOT TOMbKO K razoaHanusaTopam, oTHocawmumen ko |l rpynne anextpoobopy-
AO0BaHWs, T.e. NpeAHasHa4YeHHbLIM Al NPUMEHEHNA BO B3PLIBOONACHLIX rasoBbIX cpeaax, KPOMe LaxT, OnacHbIX
no pygHW4YHOMY rasy, B COOTBETCTBUM C Kaccudukaumein B3pbIBOONACHbLIX 30H, NpuBeaeHHon B FOCT P
M3K 60079-10-1.

B HacTosLWeM cTaHaapTe pacCMOTPEHbI:

a) cTaLyoHapHble rasoaHanMsaTopbl, CUrHanM3aTopbl U rasoaHanUTUYeckue CUCTEMbI;

b) nepeaBMXHbIE N NEePeHOCHbIE ra3oaHanM3aTopbl U CUrHanU3aTopbI;

C) NopTaTUBHLIE (HOCUMbIE) ra3oaHanMaaTopkl ¥ CUrHanU3aTopbl.

B danbHelwem 8 HacmosiujeM cmaHdapme MepMUH «2as3oaHanusamop» nodpasymeeaem maikoke
cuaHanusamop unu 2a3oaHanuMUYecKyro cucmemMy, ecsiu 3mo He 02080PEHO 0c060.

HacToawui ctanaapT He pacnpocTpaHAeTCA Ha HKenepevncrneHHble razoaHanusaTopbl, HO MOXET cogep-
XaTb NnonesHble cBeAeHNUs O HUX:

a) NpegHa3HavYeHHbIe AN onpeaeneHnsa HeroproHnX TOKCUYHbLIX ra3os;
b) nabopatopHele U Ans HAY4YHLIX UCCNeaoBaHUIA;

C) NpeAHasHa4YeHHbIe Ans MPUMeHeHUn B LWaxTax (dnekTpoobopyaosaHue | rpynnsi);

d) NpeaHasHavYeHHbIE TOSLKO 151 KOHTPONA TEXHONOMMYECKUX NPOLLECCOB;

e) NpeAHasHaYeHHble ANs NPUMEHeHWs B npoLeccax nepepaboTku U NPOU3BOACTBA B3PbIBYATLIX BELLECTB;

f) npearasHayeHHbIe ANs onpeaeneHus NoTeHLManbHo B3pbIBOONACHLIX cpefl, 06pa3oBaBLIMXCA B pe3yrib-
TaTe NPOHUKHOBEHUS NbIAN NN TYMaHa B BO3AYX;

g) TpaccoBble razoaHanusaTopsl.

2 HopmaTuBHbIe CCLIFIKN

B HacTosiLLeM cTaHAapTe UCMoNb30BaHbl HOPMATUBHBIE CChISIKW Ha cneaytoLme cTaHgapThbl:

rOCT P 51330.19—99 (M3K 60079-20—96) 3nekmpoobopydosaHue e3pbleo3aujulieHHoe.
Yacmsb 20. [JaHHbie NO 20PIOYUM 2a3aM U napaM, OMHOCAWUECs K aKcniayamayuu snekmpoo6o-
pydoeaHusi

F'OCT P 52350.19—2007 (M3K 60079-19:2006) B3pbieoonacHble cpedsbl. Yacmb 19. Pemonm, npo-
eepka U eoccmaHoeJsieHue 351ekmpoobopydoearHus

I'OCT P 52350.29.1—2010 (M3K 60079-29-1:2007) BapbieoonacHble cpedbi. Yacmsb 29-1. [azoaHanu-
3amopbi. O6wue mexHuyeckue mpeboeaHuss U MemoOdbl UCNbLIMaHUU 2a30aHaIU3aMopPOoe 20PYUX
2a3oe

FOCT P M3K 60050-426—2006 MexxOyHapoOHbI an1eKmpomexXHUYecKuli crioeapb. Yacme 426. Snek-
mpoo6opydoeaHue Ons 83pbl800NACHbIX Cped

FOCT P M3K 60079-0—2007 B3pwbisoonacHble cpedbl. HYacme 0. O60opydoearHue. O6ujue mpe-
6oeaHus

FOCT P M3K 60079-10-1—2008 B3pbisoonacHble cpedbi. Yacmb 10-1. Knaccudbukayusi 30H. B3pbi-
eoonacHble 2a3oebie cpedbl

FOCT 8.578—2008 NocydapcmeeHHasi cucmema obecnedyeHusi eQuHcmea usmepeHruil. F'ocydap-
cmeeHHasi nogepoYHas cxema 011s1 cpedcme usMepeHull codepxaHusi KOMNOHEHMO8 8 2a308bIxX cpedax

IrOCT 12.1.005—88 Cucmema cmaHdapmos 6e3onacHocmu mpyda. O6uwue caHumapHo-2u2UeHuU-
Yeckue mpeboeaHusi k 8030yxy paboyell 30HbI.

MpumedaHune—lpn NONb30BaHNM HACTOAWMM CTAHAAPTOM LenecoobpasHo NPoBEpUTL AeCTBME CCbINoy-
HbIX CTaHAAPTOB B MH(OPMALMOHHONM cucTeme oBLLEero nosb3oBaHnst — Ha odmuuanbHoM caiite degepanbHOro areH-
TCTBA NO TEXHUYECKOMY PETYyNMPOBAHMIO U METPONOTMK B CETU VIHTEPHET Ui No eXerofHo 1agaBaemMomy uHdopmaum-
OHHOMY ykasaTenio «HauvoHarnbHble cTaHaapThI», KOTOPLIN ONyBIMKOBaH Mo COCTOsHMIO Ha 1 siIHBaps TEKyLWero roga, u
NO COOTBETCTBYIOLMM EXEMECAYHO U3AaBAaeMbIM MHOPMALIMOHHBIM YKa3aTensim, onyBrMKoBaHHbIM B TEKyLLEeM roay.
Ecnu cChinoyHbIi CTAHAAPT 3aMeHeH (M3MeHeH), TO NMpyY NONMb30BaHUM HACTOSILLMM CTaHO4apTOM CreayeT PyKOoBOACTBO-
BaTbCS 3aMEHSOLLMM (M3MEHEHHbIM) CTaHAapTOM. ECrn cebinouHbli cTaHgapT OTMEHeH 6e3 3ameHsbl, TO MOMoXeHune, B
KOTOPOM [aHa CCbITKA Ha HEro, NPUMEHSAETCA B YaCTW, He 3aTparvBaloLen 3Ty CCbIMKy.

3 TepMUHBI U onpeaeneHus

B HacTosiLeM cTaHAapTe NPUMEHEHbI TEPMUHBI C COOTBETCTBYHOWUMM onpeaenieHnsIMU, NpuBeaeHHbIe B
FOCT P M3OK 60050-426, TOCT P M3K 60079-0. MockonbKy HAacTOSILLMIA cTaHAapT MOXeT BbITb NprMeHeH caMo-
cTosiITenbHO, psig onpeaeneHuin, npuseaeHHbIX B FOCT P 52350.29.1, B HeM NOBTOPSAIOTCA.
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3.1 nopor aBapuiiHoi curHanusawum (alarm set point): ®UkCMpoBaHHOE UMK perynupyeMoe Noporosoe
3HaveHve coaepXaHus onpeaensieMoro KOMNOHeHTa, NPu NpPeBbILLEeHUN KOTOPOro (MU NPYU CHUXKEHUN OTHOCK-
TenbHO KOToporo) cpabaTtbiBaeT aBapuiiHas curHanusaLys (CBeToBas, 3Bykosast UIM Apyrast BbixogHas hyHKUMSA).

3.2 okpyxaroLwwmin Bo3ayx (ambient air): ATmocdepHbIA BO3gyX B HEMocpeaCcTBEHHOK BNM30CTHM OT raso-
aHanu3artopa.

3.3 razoaHanusarop c NnpuHyaAnTenbLHOW nogayve Nnpobbl (aspirated apparatus): MNazoaHanusartop, B
KOTOPOM aHann3vpyemblil ra3 nogaeTcst U3 oKpyatoLLer cpedbl K 4aT4uuky NpuHyauTensHO, Hanpumep ¢ Nomo-
LLIbIO PYYHOTO UK 3MIEKTPUYECKOro Hacoca.

3.4 TepMokaTanuTM4Yeckui gaTuumk (catalytic sensor): aTuuk, npUHLMN AEACTBUS KOTOPOrO OCHOBAH Ha
KaTanuTUYecKoM OKUCIEHUW ra3oB Ha 3/1EKTPUYECKN HarpeBaeMoM SfieMeHTe.

3.5 ynctbin Bo3gyx (clean air): Bosgyx, B KOTOPOM OTCYTCTBYHOT roproune rasbl, a Takke BIUSOLWNE U
3arpsIzHsoLLMe BeLlecTBa.

3.6 copepxaHue (concentration): Konnuectso onpeaensieMoro rasa unu napa B yCTaHOBIEHHOM Konnye-
CTBe BO34yXa WiW OPYroro rasa, BblpaXKeHHoe B COOTBETCTBYHOLMNX eANHULAX M3MePeHUs!.

MpwumeyaHue—Yale Bcero BCTpeyaloTcs cneayoLwye eanHnL bl amepenns: obbemuas gons, % (cm. 3.57);
monsipHas gons, %; % HKMP (gns KOHKPETHOro BelecTBa); MUMINIMOHHAs 4oNs (MHH_1); munnuapaHas gona (mnpa).

3.7 razoaHanu3aTop HenpepbIBHOro aercTBUA (continuous duty apparatus): MazoaHanusaTtop, npeaHas-
HaveHHbI Ans paboTbl B TeYeHWe NPodoPKUTENIbHOTO BPEMEHW, NPW 3TOM ero nepeuyHbIe Npeobpa3soBaTenu
MoryT paboTaTb KaK B HENPEepPbIBHOM, TaK 1 B NMPEPLIBUCTOM PEXUME.

3.8 HenpepbIBHOE UNU KBa3UHeNpepbIiBHOE onpeaeneHue (continuous or quasi-continuous sensing):
PexvmM paboThl, TPy KOTOPOM HeMpepbIBHO OCYLLECTBNSAETCS 31eKTponMTaHWe nepBuUYHOro npeobpasosarens, a
roKasaHWsi CYUTLIBAOTCS HENPEpPLIBHO UM NEPUOANYECKN Yepes KOPOTKUE UHTepBasibl BpEMEHN.

3.9 razoaHanusatop ¢ auddysnoHHomn nogayen rasa (diffusion apparatus): MazoaHanusarop, B KOTOpOM
rogada rasa us aHanuanpyemon cpegpl B AaTUMK OCYLLECTBASEeTCA NOCPEACTBOM CRy4aiHOro ABUXKEHWUS Morie-
Kyn, T.e. NpUHyauTensHasi nogada npobbl OTCYTCTBYET.

3.10 po3a (dose): ObLLee KONUMYECTBO NOTMOLLEHHOro UMK 3axXxBa4eHHOro BeLLEeCTBa, NPONopLYoHansHoe
ero coepXKaHuio 1 NPOACIIKUTENBHOCTA BO3AEACTBUS.

3.11 ppend nokasaHuu (drift): CmelLeHWe NnokasaHWi razoaHanusaropa ¢ Te4eHnemM BpeMeHU Npu NocTo-
SIHHOW BenuynHe 06beMHO AONM ra3a (B TOM YACNE YUCTOro BO3AyXa) U HEU3MEHHbBIX YCMOBUSIX OKpYXKaloLLe
cpeabl.

3.12 anekTpoxuMunyeckut gaTuuk (electrochemical sensor): latumk, NpMHLUN AEACTBUS KOTOPOTO OCHO-
BaH Ha N3MEHEHW U SNEKTPUYECKMX MapaMeTpoB NOMELLEHHbIX B 3/1EKTPOSTUT 3S1EKTPOAOB, BbI3BAHHOM OKUCIIU-
TeNbHO-BOCCTaHOBUTENLHLIMW PeaKLMSMU ra3a Ha NOBEPXHOCTU SNEKTPOAOB.

3.13 B3pbIBO3aLMLIEHHOE 3MeKTpoobopyaoBaHue (explosion protected apparatus): ObopyaosaHue, nme-
lowee BAALI 3aluUThbl, NpegycMoTpeHHble cTaHaapTamun cepuii FOCT P 51330, FOCT P 52350 v TOCT P
M3K 60079.

3.14 B3pbIBOONacHas razoBas cpeaa (explosive gas atmosphere): Cmech ¢ Bo3gyxom npuv atmocdep-
HbIX YCIOBUSIX FOPIOYMX BELLECTB B BUAE rasa Unu napa, B KOTOPO Nocne BocnnaMeHeH s MPoMcXoanT camo-
nogaepXxusaroLLeecst pacnpocTpaHeHue niameHu.

MpumevaHus

1 [laHHoe onpeaeneHune, B YaCTHOCTM, UCKIIOYAET NPUCYTCTBUE B BO3AYXe B3BECH TBEPAbIX YaCTUL, NbINU U BONO-
KOH. TymMaH B HacTosILLEM CcTaHgapTe He paccMaTpuBaeTCs.

2 XoTs cpeaa, cogepkaHne roploydero rasa B kotopow npeebiwaeT BKIMP (cm. 3.54), He aBnsieTcst B3pbIBOONACHOW,
B psige crny4aes, B YaCTHOCTU NpU Knaccudumkaumm 30H, cnegyet paccMaTpuBaTh €e Kak B3PbIBOONACHYIO.

3 UNameHeHus atMocthepHOro AaBneHust U TEMNEepaTypbl OKPYXalolwen cpeabl BoiWe U HUXE CTaHAapTHOrO ypoB-
Ha 101,3 kMa n 20 °C oka3biBaloT He3HauMTenbHoe BrnnsHue Ha 3Havenns HKMP u BKMNP.

3.15 ananazoH B3pbIBOONACHBLIX KOHLeHTpauuit (explosive range): [inanaszoH KoHLEeHTpaLuWii roprodero
rasa unv napa B Bosgyxe ot HKIMP go BKIP.

3.16 npoBepKa o ra30BoM CMecH B NpoLiecce aKcnnyarauuu (npoeepka YyBcTBuTenbHocTH) (field
check with gas (response check)): Nogaya noBepo4HOI ra3oBoi cMecy Ha razoaHannsaTop AN NPOBEPKU ero
BbLIXOAHOIO CUrHasna unu cpabaTtbiBaHWs CUrHanM3aumn, 6es HaCcTPONKN HyNEBbIX NOKa3aHW, YyBCTBUTESIbHOCTU
Uy Nopora asapuUiHOW cUrHanuMsaLun.

Mpuwme yaHue— losepoynas 2azoeast cmecb — @ coomeemcmeuu ¢ FOCT 8.578 2ocydapcmeeHHbie
cmanHOapmHbie 06pa3ybl cocmaea 2a3oebix cMecel, Haxodsujuecs e 6annoHax nod daesieHUeM, ébinycKaeMbie
Poccutickoli ®edepayuu.
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3.17 pyaHn4HBIA ras (firedamp): Moptounii ras, nperMyLLeCTBEHHO COCTOSLLWA U3 MeTaHa, BCTpevaroLLuii-
CS1 B eCTeCTBEHHOM COCTOSIHAM B LUaXTax.

3.18 craumoHapHbI rasoaHanusaTop (fixed apparatus): [asoaranvsaTop, Bce 4acTl KOTOPOro NpeaHas-
HayeHbl Ans NOCTOSAHHOW YCTaHOBKM.

3.19 nnameHHo-NnoHM3auMoHHbIA gaTuuk (MAA) (lame ionization detector FID): JaTuunk, npvHumn aeit-
CTBUSI KOTOPOro OCHOBAH Ha MOHMW3aLMKW onpeaensieMoro rasa B niaMeHu BogopOaHON ropenkiu.

3.20 ananusartop Temnepatypbl nnameHu (ATI) (flame temperature analyser FTA): JaTuuk, npuHLmMn
AeCTBUS KOTOPOro OCHOBaH Ha M3MEeHeHWW TeMnepaTypbl N1aMmeHn, Bbi3BaHHOM onpeaensieMbIM ra3oMm.

3.21 roptouuii ras (flammable gas): Ma3 unu nap, KOTOPLIA NPU CMELLMBAHWM C BO3AYXOM B oripegenieHHOM
COOTHOLLEeHUW 06pasyeT B3pbIBOOMACHYIO cpeay.

MpwuMeyaHWe—B HacTosLeM cTaHaapTe Noa TEPMUHOM «rOpIOYMI ras» NOHUMAKTCA Takke Mapbl rOPIOYMX
XugkocTteri (ganee — roptoune napbi).

3.22 remnepartypa BenbiwkM (flashpoint): MuHrumanbHas TemnepaTtypa XMakocTu, Npu KOTOpoii B perna-
MEHTMPOBAHHbIX YCIIOBUSIX Haf, ee NMoBepXHOCTb0 06pasyroTes Napbl, cnocobHble 06pa3oBbLIBaTL BOCMIaMeHsie-
MY NapoBO3AYLLHYH CMECh.

3.23 razoaHanusaTopbl, OTHOCSLUUECA K anekTpoo6GopyaoBaHuto rpynnsl Il (group |l apparatus): Maso-
aHanvaaTopbl, NpeaHasHaveHHbIe AN MPMMEHEHWs B MecTax C MoTeHLanbHO B3pblBOONACHOW rasoBoi cpedol,
Kpome LaxT, onacHbIX Mo BbIAENEHUI0 PYAHUYHOrO rasa.

3.24 nndppakpacHbIn abcopbuMoHHBbIN aaTymk (infrared absorption sensor): Jatumk, npuHuMn aercTems
KOTOPOro OCHOBaH Ha MOrMoLLEeHW onpeaenseMbIM ra3oM UHppakpacHoro Usny4eHus.

3.25 nepBoHavanbHas rpagyupoBka (initial calibration): MpagyvpoBka gns onpeaeneHust KOHKPETHOro
BeLLeCcTBa, B 3a4aHHOM AuanasoHe U3MepeHuii 1 4ns KOHKPETHOro NMPUMEeHeHWs], ocyLLecTBnsemMas npoussoau-
Tenem 4o oTrpasky NoTpebuTento unm notpebutenem nepea Ha4yanom UCnonb3oBaHus.

3.26 nepuoguyeckoe onpegeneHue (intermittent sensing): Pexxum paboTbl, Npu KOTOPOM HanpsKeHne
NMTaHNa N aHanuanpyemas cpefa nodarTca Ha aT4MK Nepuoanyeckn B COOTBETCTBMU C NpeaBapuUTeNbHO
YCTaHOBMNEHHLIM UHTEPBaNoM UMK NMOoKasaHWsA CHUMaIOTCS B COOTBETCTBUU C NpeABapUTENbHO YCTaHOBIIEHHbIM
WHTEPBaNoM.

3.27 HMXKHWW KOHLeHTPaLMOHHbINA Npeaen pacnpocTpaHeHUs nnameHu (BocnnameHeHus) (HKMP)
(lower explosive limit, LEL): O6beMHas Aons roproyero rasa Unv napa B Bo3gyxe, Huke KOTOPOiA BapbiBoonacHas
rasoBas cpefga He obpasyeTcs, BbipaxkaeTcs B npoueHTax (cm. FTOCT P 51330.19).

3.28 TpaccoBbIii UHtbpakpacHbI gaTyuk (open path infrared sensor): JaTuunk, npeaHasHaYeHHLIR Ansg
ornpeaeneHys rasa s nobom Mecte, pacnonoOXXeHHOM Ha ONTUYECKOM MyTu, npoiaeHHoM UK-nyyom.

3.29 napamarH1UTHbIA AaTYUK KUcnopoaa (paramagnetic oxygen detector): aTuvk, NpUHLUMN AEACTBUSA
KOTOPOro OCHOBAH Ha MarHUTHBLIX CBOWCTBaX K1cnopoaa.

3.30 dhoTomoHusauuoHHbin aaTuuk (PUM) (photo ionisation detector PID): flatuunk, npuHumn geicteus
KOTOPOro 0CHOBaH Ha MOHW3aLMK MOMeKyn onpeaensiemoro rasa yrnstpaduonetossiM (YP) nanyyeHvem.

3.31 BelwecTBa, oTpaBnAwLWUe AaTYUKKU (poisons of sensors): BewecTea, BosgeincTBue KOTOpLIX Ha
AaT4vK NPUBOANT K BPEMEHHOW NN NOCTOAHHOW NoTepe YYBCTBUTENbHOCTY U (U1U) yeenuYeHUIo epeMeHU
ycmaHoeJ1eHuUs1 noka3zaHull.

3.32 nopTaTMBHbIe razoaHanusaropsbl (portable apparatus): NazoaHanusatopbl, NpegHa3Ha4YeHHbIe Ans
KpaTKOBPEMEHHOIO UM NOCTOSAHHOTO UCNONB30BaHUS, NpUcNocobneHHbIe Ans BbICTPOro NepemMeLLeHUsl c MecTa
Ha MEeCTO U UCMNOMNb30BaHWUA BO BpeMa nepemMellieHns. MNuTaoTcs oT anekTpuyeckoli 6atapeu 1 BKIYatoT creay-
roLMe yCTporcTBa (HO He OrpaHUunBaoTCA UMK):

- ManorabapuTHbIE razoaHanu3aTopbl MacCoi, kak NpaBuno, MeHbLue 1 Kr, ans paboTsl ¢ KOTOpPLIMU AOCTa-
TOYHO UCMONbL30BaHWUS TONBKO OAHOW PYKK;

- UHAMBUAYyarbHble (HOCUMBbIE) rasoaHanu3aTopbl, pasmepamMu U Maccol Noxoxue Ha ManorabapuTHele, ¢
HenpepbIBHLIM PEXMMOM paboTh! (HO HeobA3aTENbHO C HeNPEPbIBHBIM PEXUMOM U3MEPEHUs), NpeaHasHauYeHHbIe
AnA 3aKkpenneHnsi Ha paboyeli ogexae nonb3osartens; u

- razoaHanusartopbl 601bWNX pa3MepoB, KOTOPLIMU MOSIb30BATENb MOXET YNPaBMsTL NPU NepeHocke B
pyKax, Ha peMHe Yepes M1e4o UNn Ha NAMKax Ansi NepeHoCKM, CHabXeHHbIe UK HeT PYYHbLIM NPO60OTOOPHLIM
30HAOM.

3.33 noTeHuManbHO B3pbiBOOnacHas cpeAa (potentially explosive atmosphere): Cpega, koTopast MoxeT
CTaTb B3PbIBOOMACHOM.

MpumeyaHune— 3ITOT TEPMUH TaKKe OTHOCUTCSA K Cpede, B KOTOPOW COAEpPXaHNE roploYero ra3a B AaHHbIA
MomMeHT npessiwaeT BKIP, yto B cnyvae pasbaeneHna Bo3gyxoM caenaet ee B3pblIBOONACHON.
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3.34 nepuogunyeckan rpagyupoBka (recalibration): pagynpoBka ¢ UCMonb30BaHNeM NOBEPOYUHbIX ra3o-
BbIX CMecel, TpoBoAvMast Neproandeckn 4ns MPoBepKU 1 KOPPEKTUPOBKM YPOBHS HYNEBOTo cUrHana u YyBCcTBU-
TeNbHOCTM razoaHanuaaTopa, 6e3 Kakoro-nmbo N3mMeHeHUs ero XxapakTepucTuk, Tna NoBepPOYHON ra3oBoir cMecH,
AnanasoHa uaMepeHuii  ocobeHHOCTeR NPUMEHEHWS!, KOTopble BbINW YCTaHOBMEHb! BO BPeMsi NepBUYHON rpay-
NPOBKU.

3.35 BpeMs BoccTaHoBReHUs (recovery time): BpemeHHOM nHTepBan oT MOMeHTa, Korga Ha Bxode nep-
BUYHOro npeobpasoBaTtens 0TMeYaeTCsl MTHOBEHHOE CHIKEeHWe coepXKaHns onpeaensieMoro KOMnoHeHTa, 40
MOMEHTa, Korga ero BbIXO4HOW curHan 4OCTUrHeT 3a4aHHoro 3HavyeHusl.

3.36 oTHOoCcUTenbHas NNoTHOCTL (relative density): OTHoLLEHWe NNOTHOCTM rasa Unu Napa K NAoTHOCTK
BO34YyXa Npy 0AMHAKOBbIX 3HAYEHWSIX AaBMeHWs U TeMnepaTypbl (MNOTHOCTL BO3AyXa NpuHsaTa 3a 1).

3.37 MHTEHCUBHOCTB (CKOPOCTL) YTeUKH (release rate): Konvyecteo roptoyero raza unv napa, BbICBO-
B6oxgaemMoe B eANHNLY BPEMEHW 13 UCTOMHUKA YTEYKMN (KOTOPbIA caM MOXET BbITb MOBEPXHOCTbLIO XKMAKOCTH).

3.38 BbIHOCHOM AaT4uK (remote sensor): [JaTuuk, He ABNAIOLLUIACA HeOTbeMNEMON YacTbio Kopryca raso-
aHanusaTopa.

3.39 npoBepka 4HyBcTBUTENBHOCTM (response check): CM. npoBepka no ra3oBo CMecH B npolecce
akcnnyarauuu.

3.40 Bpems ycTaHOBMNeHUA NokasaHUi (response time): BpeMeHHo UHTepBar, U3aMmepsieMbli o OKOHYa-
HWW BpEMeHW NporpeBsa razoaHanusaTopa, 0T MOMEHTa MrHOBEHHOM 3aMeHbl YACTOro Bo3Ayxa Ha MoOBEPOUHYIo
rasoBYylo CMeCb Ha BXoAe rasoaHanusaropa (N1 HaobopoT) A0 MOMEeHTa, KOoraa BbIXOAHOW CUrHan AOCTUIHET
3aaHHOT0 YPOBHS (X), B NPOLieHTax OT YCTaHOBUBLLErOCs 3Ha4E€HWS BbIXOAHOIO curHana npy nogaye noBepoyHoM
rasoBol cMecu.

3.41 npo6ooT6opHasn nuHuA (sample line): Tpy6onposoa, NocpeaCTBOM KOTOPOro rasoBasi npoba nocTty-
naeT k AaT4uKy, BKIoYasi BComoraTenibHoe obopyaosaHue (Hanpumep, hunbTp, cenapartop Bnaru).

3.42 npo600oT60opHBI 30HA (sampling probe): HacTb nuHUM oT60pa Npobbl, NocTaBnsieMas oTAENbHO UNK
BMecTe ¢ razoaHanuaatopamu. OBbIYHO 3TO KOPOTKasA (0koNo 1 M) U XKecTKas (XOTsl OHa TalkKe MOXKeT BbITb pas-
ABWXKHON — Teneckonuyeckoi) Tpyba, npucoeanHaemas rubkoit Tpy6Kol K rasoaHanusaTopy.

3.43 nsdumparenbHocTb (selectivity): UHTeHCMBHOCTL cUrHana npu nogaye Ha BXod rasoaHanusartopa ra-
30BOW cMecy, cogepallei onpeaensieMblii KOMMOHEHT, MO CPaBHEHUIO C UHTEHCUBHOCTLIO CUrHana npu nogade
Ha ero BxoA, nobbIX APYruX ra3oBbiX CMecen.

MpumeyvaHue—Tlpn BbICOKOK M3GMPATENBHOCTU MO OTHOWEHUIO K ONPEAENSIEMOMY KOMMOHEHTY pe3ynbTaThl
namepeHwnii ByayT MeHee HeornpeaerneHHbIMU, a NEePEeKPECTHass YyBCTBMTENBHOCTL K APYIMM ra3am OKaXeTC HWU3KOIA.

3.44 nonynpoBogHUKOBbIX AaT4mk (semiconductor sensor): JaTunk, NpUHLMN AENCTBUS KOTOPOro OCHO-
BaH Ha 3aBMCYMOCTM 3/1eKTPOMNPOBOAHOCTU MOMYNPOBOAHMKA OT XeMocopbLumn onpeaensemMoro ra3a ero nosepx-
HOCTbIO.

3.45 yyBcTBUTENBLHOCTBL (Sensitivity): OTHOLEeHWe U3MeHEHWNA BbIXOAHOrO CUrHana rasoaHanusaTopa K
BbI3bIBAOLLEMY €70 U3MEHEHNIO U3MEePSIEMON BeSNIMYMHLI — U3BECTHOMY COAePXKaHUIo rasa unu napa.

MpumevaHnunsa

1 Heo6xoaumo paznuyats NOHATUSI YyBCTBUTENBHOCTH U NOPOra YyBCTBUTENBHOCTU (OBHapyXeHWs1) — MUHUManb-
HOroO M3MEHEeHUs1 CoAepXaHusi ra3a unv napa, onpeaensieMoro ra3zoaHannm3aTtopom.

2 Bebicokasi YyBCTBUTENBHOCTL NogpasymeBaeT BO3MOXHOCTb U3MEPEHUS HU3KOTO coAepXXaHuA rasa unu napa.

3.46 paTuumk (sensor): C6opoyHasi eanHMLa, B KOTOPOW PacnosnoXeH YyBCTBUTESIbHBIW 31eMeHT, KoTopast
TakkKe MOXeT cofepkaTb 3M1eMEHTbI 3M1EKTPUYECKOW CXEMBI.

3.47 yyBCTBUTENbLHLIN 3NeMeHT (sensing element): YacTb gaTtunka, B KOTOPOW B NPUCYTCTBUM roptoyei
rasoBol cMecun npoucxoasaTt husndeckne U XMMnYeckue npespaLleHus, KotTopble, B CBOIO ovepefb, MOryT
6bITb UCMONbL30BaHbI 41151 Lenei M3MepeHnst Unm curHanvaaumm, nnu obeunx.

3.48 paTuuK Ansa namepeHus B oaHoOM Touke (single point sensor): latuunk, npeaHasHaveHHbIV 4ns onpe-
AeneHunsi raza B 04HON TOYKE — MeCTE ero yCTaHOBKM.

3.49 ncTouHuKK yTeukm (source of release): AnemMeHT TexHoorM4yeckoro obopyaoBaHns, U3 KOTOporo
rOPHOYNIA ras, nap Unm XMakocTs MOTyT BbICBOGOANTLCA B aTMocdepy B o6bemMe, A0CTaTOMHOM AN 0bpasoBaHus
B3PbIBOOMACHON ra3oBoi CMeCH.

3.50 koHTponbHas Touka (span): Touka B6NM3W BEpXHero npedena ananasoHa n3MepeHui, cnyxatias
Ans NPOBEepKU YyBCTBUTENBHOCTM rasoaHanunaaropa.

3.51 razoaHanusatopbl anu3oguyeckoro aerncTBusA (spot reading apparatus): MasoananvsaTopel, npea-
HasHa4eHHble AJ151 UICTIONb30BaHUS B KOPOTKUE, NEpUoANYECcKUE UMK HeperynsipHblie NPOMEXYTKU BpEMEH! B 3a-
BMCYMOCTM OT HEOBXOAUMOCTY (KaK NpaBumno, B Te4eHe 5 MUH Ui MeHee).
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3.52 TepMmokoHAYyKTOMeTpUYeckni gaTymk (thermal conductivity sensor): atyumk, npuHLMn geAcTBIS
KOTOPOro OCHOBaH Ha U3MeHeHUU TeMMepaTyphbl 3M1eKTPUYECKU HarpeToro afieMeHTa, NOMeLLEeHHOro B KOHTPONN-
pyeMyto cpeay, Mo CpaBHEHWUIO C TEMMEPaTYpPO TaKoro e afiemMeHTa, MoMELLEHHOro B Kamepy C ra3om cpaBHe-
HWS1, U3-3a pasHbIX TEMI0NPOBOAHOCTEN orpeaensieMoro KOMNOHeHTa U rasa cpaBHeHMs.

3.53 nepeaBuXkHoOM razoaHanusarop (transportable apparatus): FasoaHanvsaTop, He OTHOCALLMIACA K Nop-
TaTUBHbIM, HO OTHOCUTENLHO NIerko NepemMeLLaemblii C 04HOro MecTa Ha Apyroe.

3.54 BepXHUIA KOHLEHTPaLMOHHBIM Npeaen pacnpocTpaHeHus nnaMmeHu (BocnnameHeHus) (BKIMP)
(upper explosive limit, UEL): O6beMHas gons roptodero rasa unuv napa B Bo3flyxe, BblLLie KOTOPOA B3pbiBOONAac-
Hasl razoBasi cpefa He obpasyeTcsl, BelpaXkaeTcs B npoueHTax (cM. FOCT P 51330.19).

3.55 nap (vapour): Ma3oobpasHoe cocTosiHME BeLLeCcTBa, KOTOPoe MOXET OCTUTHYTb PaBHOBECUSI CO CBOUM
XKUOKUM UNW TBEPALIM COCTOSIHWEM B paccMmaTpuBaeMblX AnanasoHax TemnepaTypbl U AaBneHus.

MpumeuyaHue— 3T0 yNpoweHne Hay4YHOro ONpeaerneHusl, Ansi Lenei HacTOsIWEro cTaHgapTa 4OCTaTouHO
3HaTb, YTO XUAKOCTb HAXOAUTCA B COCTOSIHUM HUXKE TEMMEPATYPbl KUMEHMST NMPU OKPYXKAIOLWMX TeMMNepaType v JaBMNeHnH.

3.56 BeHTUNALMA (ventilation): MepemelueHne Bo3ayxa 1 ero saMmellieHe CBEXMM BO3AYXOM noa Aeit-
CTBMEM BETPa, Nepenaga TemMmnepaTypbl UKW C MOMOLLbIO UCKYCCTBEHHbIX CPeACTB (Hanpumep, NPUTOYHBIX UK
BbITSDKHBIX BEHTUISITOPOB).

3.57 o6bemHan gons (volume fraction V/V): OTHolweHne o6bema koMnoHeHTa K 06bemMy MHOFOKOMMNOHEH-
THOI ra3oBOI CMecK Npu onpefeneHHbIX TemnepaType 1 AaBrneHuu.

3.58 HyneBo#u ras (zero gas): ['as, B KOTOPOM OTCYTCTBYIOT rOpIOUMeE rasbl, BIIMSIOLME U 3arpsasHaoLWmne
BeLLecTBa, CNyXallWii Ans peryrmMpoBKy HyneBbIX MoKkazaHWin rasoaHanusaropa.

4 OcHoBHasa UMH¢popMaLmA 0 CBOMCTBaX, XapaKTepUCTUKaX U BO3MOXHOCTHU
onpeaeneHus rasos v Napos

B aaHHOM pasgene onncaHbl pasnuums Mexay rasamu, KoTopble 0cTalTcs B ra3o06pa3HOM COCTOSIHUM NpK
O0BbIYHBIX 3HAUEHWSIX AaBMNEHUS U TeMNepaTypbl OKpyKaroLLen cpeapbl, U Mapamu, KoTopble MOTYT CyLLecTBOBaTb
B XKMOKOM COCTOSIHWU MpU paccMaTprBaeMblX 3HaUEHUSX AaBNeHUs U TeMnepaTypbi.

4.1 OnpeaeneHue rasoB U NapoB, o6Lwmne NonoXeHus

OdbbekTBHAA paboTa rasoaHan3aTopoB rOPHOYNX ra3os 3aBUCUT HE TONBbKO OT UX FOTOBHOCTU K paboTe, HO
1 OT NPaBUbLHOMO UCMOMb30BaHNS MO HA3HAYEHWIO.

XapaKkTepUCTHKN rasoaHann3aTopoB, UX FOTOBHOCTL K MCMONb30BaHUIO, KaK U 3HAKOMCTBO MOJ1b30BaTeNs ¢
OrpaHUYeHUsIMU, CBA3AHHBIMU KaK C NPUHLMNaMU AeACTBMS AaTYNKOB, TaK U ¢ OCOBEHHOCTSIMU KOHKPETHOW KOHCT-
PYKUMK, He MoryT camu no cebe Aatb rapaHTUio, YTO UCMONb30BaHWE razoaHanM3aTopoB AOMKHbLIM 06pa3om
3aLUMTUT TEXHUYECKUI NepcoHarn, paboyne 30HbI UM MecTa, B KOTOPbIX BO3MOXXHO NPUCYTCTBUE rOpHOYMX rasoB
unv napos. YpoBeHb 4OCTUrHYTOW 6e30MacHOCTM Takke 3aBUCUT OT CaMOoro Nnofb3oBaTtens, KOTOPbIA JA0KeH
obnagatb OCHOBHbLIMU 3HAHWUSIMW O CBOMCTBAX rasa U napa 1 cBsi3aHHbIX C HUMU SIBMEHUSIX.

OTW 3HaHUA NO3BOSIAT NOMbL3OBATENIO ONpPeAenvTL, Kakue rasbl Tskenee Unu nerde Bosgyxa, koraa napbl
TshKesiee Bo3dyxa Ui UMetoT Ty e NIIOTHOCTb U, cnedoBaTtesibHo, kak MoryT obpasoBaTkcs MX ckonneHus. Ecnu
W3BECTHbI HaMpaBieHne 1 CKOPOCTb ABMKEHUS BO3AYyXa, MOXHO paccyMTaTh, Kak BygeT npoucxoauTs pacrnpocT-
paHeHuWe B3pbIBOOMacHO! cMecu. Tatke MOryT CyLLLeCTBOBaTbL NPUYMHBLI (PU3NYECKOrO N XMMUYECKOro XapaKkTe-
pa, HaknagpslBaoLLe orpaHU4eHUs Ha UCTIoNb30BaHNe rasoaHanM3aTopoB B KOHKPETHOM criydae, Harpumep oco-
6EeHHOCTU rpaaypPOBKA.

CnegyeT NnpuHUMMaTh BO BHUMaHWe He TOMbKO Te rasbl 1 Napbl, MPUCYTCTBUE KOTOPLIX HeobxoAMMO onpeae-
NWTb, HO U Te, KOTOpble onpeaensiTs He TpebyeTes, HO KoTopble Takke MOryT MPUCYTCTBOBaTL B aTMocdepe.

CnepyeT Takke NpUHUMaTL BO BHUMaHWE BO3AENCTBIE BNAXXHOCTU U konebaHWi Temnepatypbl, 0COGEHHO
Koraa Ucnonb3ytoT NpobooT6opHbIe MUHUK U, YTO Bonee BaXXHO, eCnii MPUCYTCTBYHOT MHbIE Mapbl, KpOMe NapoB
BOAbI.

Takve HeaHauMTeNbHbIE U3BMEHEHUs YCNOBUIA OKpYXatoLLeid cpedbl, Kak NMoBbILUEeHWe UK MOHKEHNe Tem-
nepaTypbl, B 60MLLUNHCTBE Cly4aeB He yYMThIBaeMble, MOTYT CUMbHO MOBMUSITE HA pe3ynbTaT onpeaeneHus, B
YACTHOCTU, NPU HaNM4UM XUAKOCTEN, BbIASNAOLWUX Mapbl, KOTOPbIE MOTYT KOHOEHCUPOBATLCS B BUAE TyMaHa
CHapyXu 1 BHYTPU rasoaHanutuieckoro obopyaosaHms.

MpeHebpexeHne aTUMK CBOWCTBaMU ra3os U Napos Ha Ntobom aTtarne Bbibopa, yCTaHOBKW, BBOAA B 9KCIY-
aTauuto, obydeHus, paboTbl U Nepuoandeckoro o6cnyxmBanms Ntoboro, Camoro NPOCTOro rasoaHanmsaTopa Mo-
XeT MpUBECTU K Bblaaye onBOoYHbIX NnokasaHui. Takune nokasaHusi MOryT Bbl3BaTb, C O4HOM CTOPOHBI, TOXHOE
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cpabaTblBaHWe CUrHaNM3aLum U1 HenpasubHOE AeCTBUE, U C APYro — OTCYTCTBUE CUrHaNM3aLmMmn n Heobxo-
OVMbIX BbIXOAHbIX CUrHanoB. MogobHble hakTopbl MOTYT NPUBECTU K BOSHUKHOBEHWIO pUCKa A5l XKU3HWU U cob-
CTBEHHOCTU.

HekoTopekle rassl unu napbl MOTYT BbI3BaTb KOPPO3MIO MW ApYyrie NoBpexaeHUs onpeaeneHHbIX BUA0B
AaTYMKOB. Y HEKOTOPbIX A4aTYMKOB OrpaHndeH cpok crnyxbbl. Co BpeMeHeM Y HUX MOXET U3MEHUTLCS YyBCTBU-
TenbHOCTb. OTO OTHOCUTCS K HEKOTOPLIM TWUMam AaT4YMKOB TOKCUYHbLIX Fa30B U KUCNOpoaa, a Takke BEPHO Ans
AaTUMKOB ropHOYMX razoB. 3TO OCHOBHAS NpUYMHA, Mo KOTOPOR HeoBXoAMMO YacTo NMPOBEPATL YYBCTBUTENbHOCTb
Aatynka. OBbIMHO NPOBEPKY OCYLLIECTBISIOT C MOMOLLLH MOBEPOYHOW Fra30BO CMeCcH, NogaBaeMoi yCTaHOBEH-
HbIM cnocobom. OBopyaoBaHve Ans NpoBedeHWs NPoBepKW/rpagyMpoBKY, Noaxodsiuee Ans O4HOro TUNa curHa-
NN3aTOPOB, MOXET He MOAXOANTb AN1si APYroro Tuna, mo3aToMy, Kak npaeuno, TpebyeTtcs cneuunansHoe obyyeHune
nepcoHana.

4.1.1 MNpaBuna 6ezonacHoCTU Npu onpegeneHnUM cogepkaHUs roprYnx rasoB B MecTax NpucyT-
CTBUA TEXHUYECKOro nepcoHana

Mpu BxoAe BO B3pbIBOOMACHYH 30HY HEOBX0AUMO YacTo NPOBEPSITL MOoKa3aHUs razoaHanmaartopa. Cpega
MoxeT BbIThb yke B3pblBOONacHa, B TakoM criydae nepcoHany notpebyeTca cooTBeTCTBYIOLLEE NpeaynpexaeHue.

asoaHanuaaTop BbiAaeT NoKas3aHWs TOMbKO AN TOro MecTa, rae OH YCTaHOBIEH, UNK ANsl TOYKW B Havane
npo6ooTGOpPHOM NMHUK, ecnu TakoBasi Ucnonb3yeTcd. BapeiBoonacHas cpeja MoxeT 06pa3oBaThCsl B HECKOIb-
KMX MeTpax oT Toukn oTbopa npobbl. CnegoBartensHO, He06X0AMMO MPOBECTU HECKOILKO M3MEPEHUIA CO BCEX
CTOPOH paboyeit 30HbI, UTOOLI yAOCTOBEPUTLCS, YTO B HEl OTCYTCTBYIOT CKOMMEHUs B3pbIBOOMACHbIX rasa Unu
napa.

Ecnu npegnonaraetcs, 4To NpMCYTCTBYHOT roptoune napsbl, To crnegyeT npoBecty oTbop npobbl Ha paccTo-
SIHWW OQHOIO UMW ABYX CAHTUMETPOR OT nona. Takue AeACTBUSI MOTYT 0BHapyXuUTbk, Hanpyumep, HebonbLuyo yTey-
Ky XXMAKOCTW Ha paHHeM aTane. B Takom cnyvyae HeobxoaumMo NpoBepuThL BCe BrvKakLLmMe K UCTOUHUKY YTeUKU
yrny6neHusi, BbIGOMHbI.

MokasaHwsa razoaHanuaatopa AencTBUTENbHbI TOSILKO HA TOT MOMEHT, Korga oHu cuutbiBaloTes. O6cTos-
TenbCcTBa MeHstoTCcA. PekomeHayeTcs nepuoguyeckn NoBTOPSATL M3MepeHusl, o0cobeHHOo ecny NpegnonaraeTcsi
npucyTcTBKe Napos (CM. 4.3.2) 1 noBbIlWaeTca TeMnepaTypa.

Ecnu B pabouyeli 30He MOXeT NpUCYTCTBOBAaTb LUMPOKWUI CNEKTP ra3oB U NapoB, TO C y4eTOM pasHol YyB-
CTBMTENbLHOCTU rasoaHasimsaTopa K KOMNOHEHTaM ra3oBoi cMecy HEOBXOAUMO YCTaHOBUTL HU3KOE 3Ha4YeHue Mno-
pora aBapuiHOW CUrHanmMsauuu.

Ecnu cyLlecTByeT BEPOSATHOCTL MPUCYTCTBUSI BELLIECTB, OTPaBSIOLLUX AaTUMK (Hanpumep, CUNUKOHOB, 3TU-
nMpoBaHHoro 6eH3NHa, KUCAOT U T.4.), HeobX0oAMMO Yalle NPOBOAUTL MPOBEPKY YYBCTBUTESILHOCTU rasoaHasnvaa-
TOPOB C TEPMOKATAAUTUHECKUMW UM NOSYMNPOBOAHUKOBLIMM AATUMKaMMU.

KoHTponupys cpealy Ha Hanuuue roptouux rasoB U NapoB, creayeT Takke yuuTbiBaTh TOT (PaKkT, 4To MHOTMe
13 HMX, B TOM YUCAe Bce Nnapbl (3a UCKIHYEHWeM NapoB Bodbl), TOKCUYHbLL. MoryT noTpebosaTbca kKak AONONHU-
TenbHble AaTUYMKN Ha Takue rasbl U Napbl, Tak v AONONHUTENbHbIE Mepbl IPEAOCTOPOXHOCTU.

Ecnu B cocTas razoaHann3aTopoB ropHOUUX razoB BXOAST Takke BbICOKOUYBCTBUTESNbHbIE 4aTYUKW Ha OT-
AenbHble TOKCUYHBIE rasbl, TO Takue gaTymki MOryT obHapyXXUBaTh TONMLKO 3TU KOHKPeTHbIe rasel. Kak npasuno,
OHW He cnocoBHbI 0BHAPYKUTL NPUCYTCTBUE B aTMocdepe Kakux-nmbo Apyrux BpeAHbIX BELLECTB.

KoHTponk HegocTaTka KUCNIOpoAa TECHO CBSI3aH C U3MepeHneM roptourx rasoB. YacTo ata cpyHkuma gobas-
naetcs B razoaHanuaartopbl. CyLecTByeT MHOXXECTBO BO3MOXKHbIX MPUYUMH BO3HUKHOBEHMWSI HegocTaTka KUCnopo-
Aa. B HeKoTopbIX criydasix YacTUYHOM NpUYMHOA AeduumTa KUCNopoaa ABNSEeTCs NPUCYTCTBUE B aHANU3MPYEMON
cpee Bpe4HOro BeLlecTsa, YTo NpeAcTaBnsieT 3HauUUTenbLHyH onacHocTb. B Takom cnyyae Takke Heo6xoaumo
MCMNoMb30BaThb AOMOJIHUTESNbHBIE 4aTYUKX U MPUHUMATb AOMNOMHUTENbHbIE MePbl NPeaOoCTOPOXHOCTH.

CnepoBatenbHO, Koraa peyb uaet o pabote BO B3pbIBOONACHON 30HE, peKoMeHAyeTCs creLuvansHO Npose-
PATb NOTEHLManNbHY TOKCUMHOCTL Cpebl B NPUCYTCTBUM NALIA, OTBETCTBEHHOIO 3a 6e3onacHOCTb NpoBeAeHUs
paborT, cneumanvcTa no oxpaHe Tpyaa uiv gpyroro nuua ¢ nogo6HLIMU MOSTHOMOYUSAMM.

MpwumeyaHune— B pa3Hbix cTpaHax NPUHATEI Pa3Hbie 3HaYeHus1, onpeaensiowme MakcMmarnbHble JoMyCTU-
Mble YPOBHW MPUCYTCTBUSI BpeAHbIX BelecTB. bonee noapobHylo MHMOpMaLmMio MOXHO NMOJNyYUTb B aMEePUKaHCKUX fe-
peyHsix «USA’s ACGIN book of TLV’s (Threshold Limiting Values)» n «BEls», rae npueegenbl 3Hauenus MNAK (npegensHo
AonycTuMas KOHUEHTpauusl BpeAHbiX BeLecTB B BO3ayxe paboyeli 30HbI), unm obpatntecs B EBponeiickyio KOMUCCHIO NO
BOMPOCY OMNACHbIX A XN3HN XMMUYECKUX COEANHEHUI B NPOMBILLIIEHHOW 30HE, KOTopas NybnukyeT CNMCOK PEKOMEHA0-
BaHHbIX MNAK. Obe opraHnaaumm exxerogHo 06HOBNSIOT AaHHbIE NEpeYHn. B apyrmx cTpaHax 06bIMHO UCNONb3YIOT OAHY U3
3TUX 6a3 AaHHbIX B KA4eCTBE OCHOBAHWSA Af1s1 BbiMycka COBCTBEHHBIX HALMOHANBHLIX AOKYMEHTOB, KOTOPbIE TalKe MOXHO
ncnonb3oBaTth B paboTte. Ha meppumopuu Pocculickol ®edepayuu deticmeyem IOCT 12.1.005, ycmaHaenueaio-
wul obujue caHuMapHo-2u2ueHUYecKue mpeb608aHuUs K noKkasamesisiMm MUKPOK/IUMama u donycmumomy codepika-
Huo epedHbix seuwjecme 8 8o3dyxe paboyeli 30HbI.
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4.2 HexoTopble o6uiMe CBONCTBA ra3oB U NapoB

Bce rasbl 1 napbl NOMHOCTBHIO CMELLMBaOTCA Mexay cobol nocpeacTBoM Anddysun unu nepemelLmsa-
HuA. CMellaBLUInCh, OHU Bonblue He pasaensioTes. OgHaKo HeKoTopble rasbl U Napbl NpU CMeLeHn MOTyT BCTY-
naTb B XMMUYECKYIO PeaKL1Io.

Ecnu cogepxaHue Kakoro-To rasa unu napa ysenumumBaeTcsl B O4HOM MeCTe, TO 3TO O6BbACHAETCS TEM, YTO
AaHHOoe BelLLlecTBO NpodosmkaeT oTKyaa-To NocTynatb, a He SIBNSeTCs CIeACTBUEM OCaXKAEHUSI KOMMOHEHTA C
6onee BbICOKOW MONEKYNSPHOW MacCo.

Kak Tonbko Npor3oLLno cMelleHre rasoB U NapoB, OHU OCTaIOTCHA CMELUaHHBbIMU, €CNN TONBKO OAWH U3
KOMMOHEHTOB CMECH He yAansieTcs XMMUYECKUM NMyTeM WK He nornoLlaeTtcs (Hanpumep, YrofbHbiM hunbTpom).
B cnyuae ¢ napamu yaaneHve MoXxeT NPOU30NTM Takke Npu KoHAeHcauuu, BCneacTeve NOBbILLEHUS AaBNeHUs 1
(Mnn) cHWKeHWs Temneparypbl.

MnOoTHOCTL YMCTBLIX ra30B 1 NApPOB NPONOpLUUOHaIbHA UX MonekynsapHoi macce. Mpu cmeleHnn razos u
NapoB He MPOUCXOAUT 3HAUUTENBHOTO U3MeHeHUs B 06beme. CriegoBaTeNbHO, NNIOTHOCTE CMECeN rasos U NapoB
MoXeT ObITb MPOCTO BbiBefeHa U3 06beMHbIX AoNer U MONEKYNSPHBLIX Macc X KOMNOHeHToB. Ecnu nmerotcs
OaHHble 06 OTHOCUTENBLHOW MIIOTHOCTU KOMMOHEHTOB, TO OTHOCUTESbHAs MNOTHOCTb CMEeCU MOXeT BbITb paccunTa-
Ha Ha OCHOBaHWW 06 bEMHbIX 0NN U OTHOCUTENbHBLIX MNOTHOCTEN KOMMOHEHTOB.

Bo3gyx umeeT oTHOCUTENbHYIO MOSIEKYNISIPHYIO Maccy, MpUbnuanTenbHoO paBHyo 29, COOTBETCTBYHIOLLYHO
OTHOCUTENLHOWN NNOTHOCTU, paBHoW 1. Hanpumep, rassl ¢ MONEKYNSPHLIMU Maccamn MeHbLle 29 6yayT umeTb
OTHOCUTENbLHYIO MITOTHOCTL MeHbLe 1 1 ByayT nerdye Bo3ayxa.

Cmecu yicToro Bo3alyxa c rasaMmu Uiy rasoBbiMU CMeCsIMA, KOTopble nerye Bo3ayxa, no-npexHeMy ocTa-
HyTCA Nlerde Bosayxa, HO pasHuLa B OTHOCUTESbHOW NMIOTHOCTU ByAeT ymeHblueHa. OHu ByayT CTpeMuTbCa Noa-
HATLCS BBEPX A0 TEX MOP, NOKa HE CTaHYT HACTOS1bKO pa3baBrieHbl YACTbIM BO34YXOM, YTO pas3HuULA B OTHOCUTESb-
HOM NNOTHOCTU OKaXeTCsl He3HAYNTENBbHOM.

CmecK yucToro Bosayxa c razamv Uim napamu, KoTopble Tshkernee Bo3ayxa, No-nNpexHemy oCTaHyTCA Tshke-
nee BO3AyXa, HO pa3HUL@ B OTHOCUTENbHOM NIIOTHOCTY ByaeT ymeHbLueHa. OHY 6yayT cTpeMUTLCs NepeMecTUTb-
Cs1 B MecTa, pacnoflIoXeHHbIE HUXe YPOBHS 3eMNK (HanpuMep, KonoAubl, iMbl, BNaguHbl), 40 TeX Nop, Noka He
CTaHyT HacTomnbKo pazbaBneHbl YNCTbIM BO3AYXOM, YTO pasHUL@ B OTHOCUTENLHOMN MIIOTHOCTU OKaXKETCH He3Hauu-
TeNbHOM.

Ecnu ncTouHUK yTeuku 1 BO3ayX BOKPYT HEro 3Ha4nTeNbHO Tennee okpyxatollero Bo3ayxa, Bbigensiemas
CMeCb MOXET cHavyana noAHMMAaThbCsl, faXe eci ee OTHOCUTENbHasA NNOTHOCTL Bhille 1. SKkcneprMeHTanbHbIM
nyTem yCTaHOBMNEHO, UTO NoBbILLeHWe TemnepaTypbl Ha 30 K yMeHbluaeT oTHOCUTENbHYH NNOoTHOCTL Ha 10 %.
BepHa 1 06paTHas 3aBUCUMOCTb, Korga TeMneparypa UCTOMHUKa YTeYKU MeHbLUe, YeM TeMrnepaTypa oKpyxato-
LLero Bo3ayxa.

BcneacTeure pasHuLbl TeMnepaTtyp B 30He YTeUKU U BIMAHUA eCTECTBEHHOW TypOyneHTHOCTU rasbl U ra3o-
Bble CMecy C OTHOCUTENBLHOW MNOTHOCTLIO B AnanasoHe oT 0,8 Ao 1,2 seayT ceba kak rasbl, paBHble No NNOTHOCTY
BO34YyXY, 1, creaoBaTenbHO, CNOCOBHLI pacnpoCTPaHATLCA BO BCEX HAaNpaBneHUsX.

Bce roptoune rasbl M napbl 06nagaloT Takumm xapakrepuctukamu, kak HKMP v BKMNP. 3ty npegenel ycta-
HaBMBaOTCS OMbITHBIM NYTEM, AaHHbIE O HUX 1St MHOTUX BeLLecTB MOXHO HarTu B FTOCT P 51330.19.

MpwumeuaHun e — lNockonbky Npeaensl YCTaHABMUBAIOTCA ONbITHBIM MYTEM, B Pa3HbIX CTPaHax yCTaHOBMNEHbI
pasnuyHble 3HaueHuss HKIP n BKIP, koTopble MMEIOT y3aKOHEHHbIM CTaTyC, Hanpumep:

NFPA 30 — naganue, npumensiioweecs B CLUA;

GESTIS — 6a3a gaHHbIx cBOGogHOrO AoCTYNa, NpuMeHsiiowasnca 8 repmanum.

Bce napsbl, 3a UCkMnioueHWeM NapoB BoAbl, B TOW UMK MHON CTENEHN ABNAIOTCA TOKCUYHBIMW. BCe roptovne
napbl TOKCUYHBI NPU coaepXaHum ux B Bosayxe Huke 25 % HKMP, MHorne TokCU4HbI Npy coaepxXaHun meHee
1 % HKIP. B niobom criyqae rasbl (KpoMe Bo3gyxa Uiy KUCrnopoaa) ABNATCA yaywaowmnmy (T.e. X Bosgen-
CTBUWE Ha TEXHUYECKWIA NepcoHas BLI3BaHO TOJLKO TeM, YTO OHU pa3baBnAloT cogepXaHue kucnopoga B Bosay-
xe). TOKCUYHOCTL ApYrMX ra3oB MOXET BapbUpOBaTLCS OT cpeHen A0 BLICOKON.

Mpwv onpeaeneHWn KOHKPETHBIX Fra30B UM NapoB He0bXoANUMO UMeTb NPeACTaBNeHNe 0 TOKCUYHOCTU ApY-
rMX rasoB UK NapoB, KOTOPbIE MOTYT NPUCYTCTBOBATL, HO HE MOTYT BbITb onpeaeneH.bl.

4.3 OTnnuynTenbHble 0cO6eHHOCTU onpeAeneHusl ra3oB U NapoB

OcHoBHble 0COBEHHOCTY onpeaeneHnsl rasos U MapoB NpUBEeAEHbLI HUXE.

4.3.1 OnpegeneHue ra3os

BelecTBa, koTOpble COXpaHsIlOT rasoobpasHoe CoCTosIHUE NPU 3HAYEHUAX TeMnepaTypbl U AaBNEHUA, NPU
KOTOPbIX UX HEOBXOAMMO OBHapPYXUBATL, CTPOro NOAYUHSAIOTCA razoBbIM 3aKoHaM 1 BeayT ceba npeackasyemo.
B Takux cny4asix, Kak npaBusio, 40CTaTOYHO 03HAKOMUTbL NEPCoHaN ¢ 3TUMMN 3aKoHaMM.

8



rocTt P 52350.29.2— 2010

"a3bl MOTYT BbITb YNCTLIMU UK BXOAUTb B COCTAB ra3oBOW CMECU, ECII OHW He BCTYNAOT B XMMUYECKYHO
peakumio. UameHeHVs TemMnepaTypbl Ny AaBneHns He BAKSIIOT Ha COCTaB ras3oBbIX CMece U3 He BCTynaroLwmx
Mexay coboit B XMUYECKYH0 peakLuio ra3os.

4.3.1.1 Mpagyunposka

MoBepoyHble ras3oBble CMecu 418 NpoBeAeHVs rpagyMpoBKW 1 APYrMX NPOBEPOK NPUroTaBIMBAIOT U XpaHAT
B 6annoHax nog gasneHnem. Muorne cmecn MoryT 6bITb NPUIOTOBMEHbI B CPeAe OCYLUEHHOrO UM CUHTETUYECKO-
ro Bosgyxa. OgHako XMMUYEeCcKn akTUBHbIe rasbl NpUroTaBNMBaloT B cpede OCYyLLeHHOro asoTta, obecneuvsaro-
Wei 6onee NpodorKXUTENbHBIA CPOK XpaHeHUs1 cMecy. Kak npaBuno, pekoMeHayeTca UMEHHO Takas cpeaa,
€CINU TONbKO OHa He MPUBOAUT K HapyLLeHWIo paboTocnocobHOCTY AaTumka.

B cnyyae HeobxoavmMocTu onpeaeneHus 6onee 04HOro roptoyero rasa (Mv napa) MoXHo UCMoSb30BaTh
eOVHCTBEHHYI0 MOBEPOUHYIO ra3oBYH0 CMechk A1 rpagy pPOBKU U 3HAYeHUS KOAhPULIMEHTOB OTHOCUTENBHON YyB-
cTBUTENbHOCTU. Bonee nogpo6Hyto nHbopMaLIMio MOXXHO HanTU B 4.3.2.1.

3HayveHus KO3 hpuyueHmMoes omHocumesnbHOU YyyecmeumesibHoCMuU GOIDKHbI 6bIMb NoOmeepx-
deHblI @ xo0e ucnbimaHull 2a3oaHasiuzamopoe 0 yeneli ymaepxdeHuss muna cpedcme usMepeHudl.

4.3.1.2 PacnpocTpaHeHne roptounx razos 1 oToop npobbl

["a3bl MOTYT UMEeTb MNOTHOCTE MEHbLLIE MIOTHOCTU BO3AyXa, Hanpumep Bogopoa v MetaH. HekoTtopble o6na-
AatoT NPaKTUYeCKN TaKoW e MIOTHOCTLIO, Kak BO3AyX (Hanpumep, okcua yriepoaa, cepoBoaopoa, CUHUIbHasA
KucroTa, aTaH, aTUMeH 1 aueTuneH). HakoHeL, nx NoTHOCTb MoxeT BbITk GonbLue NNoTHOCTU Bo3ayXa (Hanpw-
Mep, Y XI10pvHa, AMoKcuaa yrinepoga, CepHUCTOro rasa, CKMKeHHOro HedTAHOMo rasa, NponaHa, nponunexHa u
6yTaHa).

MpucTynas k oT6opy Npobbl, HEOBXOANMO MPOBECTN HECKOSTLKO M3MEPEHWNI B KOHTPONUPYEMOR 30He, NpU-
HUMas BO BHUMaHWE OTHOCUTENbHYHO NIOTHOCTL ra3oB. ITO Takke MOXKET NOoMOYb 0BHaPYXUTE MCTOUHUK YTEYKN.

4.3.1.3 TOKCUYHOCTb rOpHOYMX rasos

HekoTopble roptoune rasbl (0CO6eHHO ammuak, cepoBOA0POa, CUHUNBHASA KUCMOTa, OKCUA yrnepoaa, MeTu-
NamMuH 1 hopmarnbaerna) SBnsitoTCA BbICOKOTOKCUYHBIMK MPY O4EHb HA3KOM COodepXKaHun UX B BO3AyXe, KOTOpoe
He onpeaensieTcs razoaHanm3aTtopamMum roplodmx rasos, XoTd 3Tu rasel npuseaeHsl B FOCT P 51330.19 n moryT
ObITb 0BHAPYXeHbl TEMU Xe razoaHanmsaTopamMu, TONbKO Mpu nx cogepxaHuu, conoctasumom ¢ HKIMP. Ecnn
€CTb BEPOSTHOCTL MPUCYTCTBUSA TakUX rasos, TO ANs UX onpedeneHns noTpebyoTca usbuparenbHble AaTivki Ha
KOHKpEeTHbIE TOKCUYHbIE rasbl 1, BOSMOXHO, AOMONHUTENbHbIE Mepbl NPeA0CTOPOXKHOCTA, €CNN B AAHHOW 30He
npUCyTCTBYET NepcoHar.

HeobxoavmMo MprH1MaTe BO BHUMaHWE, YTO HEKOTOpLIE Heroptodre rassl Takke o0bnanaloT BbICOKOW TOKCUY-
HOCTbIO (HanpMMmep, XNOPWH, CEPHUCTLIA ras, okcuA asoTa 1 guokena asota). Ecnv ecTb BEPOATHOCTL NPUCYT-
CTBUS TaKNX ra3os, TO Ansi UX 0BHapyXeHWs Takke noTpebytoTcs n3brnpatenbHble 4aT4UKN TOKCUHHBIX Fa30B U,
BO3MOXHO, AONONHUTESbHBLIE MEePbI MPEAOCTOPOXHOCTH.

Opyrue roptoune rasel (Hanpumep, Npornatx, LMKionponaH, byTaH 1 oxukeHHbIn HedTaHOW ras) obnagaroT
cpegHel TOKCUYHOCTLIO UMW HAPKOTUYECKMM AeACTBMEM NPU coaepkaHum B Bosayxe, MeHbwem HKMP. Takve
Heroproyue rasbl, Kak gUoKcug yrnepoda 1 3akuUcb a3oTa, TOKCUYHbI MPU KOHUEHTpauUnaX, KoTopble He MoryT
NPUBECTM K 3HAYUTENBHOMY AechnLUTY Kucnopoaa.

4.3.1.4 BnusiHne napos Bogbl

XOTs1 B AaHHOM MyHKTe paccMmaTpuBaeTcs onpeaeneHne ToNbKo roprovnx rasos, 06bIMHO HEBO3MOXKHO UIHO-
pvpoBaTh NpUcyTCTBUE NapoB Bogbl. OHW MOryT cosgaBaTh NPobnemMsl, Koraa oxnaxaeHHbIN rasoaHannsaTop
BbLICTPO NepemMeLLaeTCs B TEMNMYIO U BNaxHYy0o aTMocdepy. Hanpumep, Takas cutyaums cknagsiBaeTcs, koraa
razoaHanusaTop U3 NpoxnagHoro Mecta MepeHoCcAT B HopMalbHbIe YCIOBUS UMK KOTAa OH N3 NOMELLEHUA ¢
KOHOWLIMOHMPOBaHHBLIM BO3AYXOM NonaaaeT Bo BNaXHYH TPONMYecKyto Unu cybTponuueckyto atmoceepy. Boga
MOXET KOHOEHCUPOBaTLCA BHYTPY AaTdrka Ui Ha ero rnoBepXHOCTU, Bbi3biBas BpEMEHHYIO NOTEPo YYBCTBUTE b-
HOCTW U KaKyo-NMBo UHYH HEUCMNPaBHOCTb, Moka razoaHanu3aTop He HarpeeTcsl U BoAa CHOBa He UCNapUTCA.
OcobeHHO 3TO XapaKTepHO A4S 3MEKTPOXUMUYECKUX AaTHMKOB: O4eHb BbICTPOE YMeHbLUEeHWe NokasaHui AaTyinka
KMcrnopoda MoXeT MPoM30ATU OT HOpMarbHOro 3HaveHns o6bemHol gonu 20,9 % ao 16 % u HWke TONbKO U3-3a
06pa3oBaHNA NNEeHKW Bodbl, CKOHOEHCUPOBaBLLUEACs Ha XonogHoh Membpare gaTuuka. B Takom cryvae uys-
CTBUTENbHOCTL AaTynka MeafeHHO BOCCTAHOBUTCS TOMbKO Yepes HECKONBKO MUHYT, MOCNEe TOro Kak OH HarpeeT-
€1 4o TeMnepaTypbl OKpyKatoLwweli cpedbl, a Bnara McnapuTcs.

Mapkl BoAbI Takke MOryT MOCNYXWUTb MPUYUHON USMEHEHUA NoKasaHWi rasoaHanvm3aTopos, UCNOMb3YHOLLUX
oTAenbHble MeToAbI onpedeneHus], NpuBeaeHHble HKe (CM. pasgen 5 1 npunoxeHue A).

4.3.2 OnpegeneHne NapoB ropHYUX XUAKOCTEN

CeolicTBa NapoB TpyaHee ANs NoHMMaHUs!, YeM CBOMCTBA ras3os. Mapkl 06pa3yloT BelecTBa, B KOTOPbIX
XNOKOE NN TBEPAOE COCTOSIHUE MOXET COCYLLIECTBOBATbL C ra3oobpasHbiM COCTOSIHUEM, NPU HOPMarTbHbIX U
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He3HauUMTENbHO OTIIMYAIOLLMXCSA OT HOPMAabHbIX 3HAYEHUSIX TeMnepaTypbl 1 gasnerHus. MNMapbl BeayT cebs nHade,
HeXenu rasbl, 1 OHU MOTYT BbI3BaTh Bonblue npobnem. Koraa B paboyeli 3oHe BepOSATHO NPUCYTCTBYE Napos,
Heo6xoAMMO AONOSTHUTENIbHO O3HAKOMWTL NepCcoHal co CBOMNCTBaMM 3TUX MapoB.

CKOpOCTb MCMapeHns XXUAKOCTU Bo3pacTaeT € yBenvyeHnem Temnepatypel. O6bemHast fons napa, kotopast
MoXeT 06pa3oBaTbCs B 3aMKHYTOM 06beMe (HacbILEHHbIR Map), Takke Bo3pacTaeT ¢ yBenmiyeHem TeMnepary-
pbl. O6bemMHas gons obpasyroLlerocs napa 3aBUcUT OT TemnepaTypbl U AaBNEHUS U HUKAK He CBsi3aHa C Konude-
CTBOM XMAKOCTHM, OCTawLeica B o6beMe. MakcumansHas o6beMHas fonsi napa Takxke He 3aBUCUT OT MPpUCyT-
cTBMA Nto6oro Apyroro rasa B BO3Ayxe, €civ oH obniagaeT ToW e TemnepaTypol 1 AaBreHnem 1 He pacTBopsieT-
CS1 B XXMOKOCTMW.

MakcrmanbHoe 3HaveHne 0GbeMHON 4o Napa, KOTOPYH MOXHO AOCTUMHYTh NPy 3adaHHoW TemnepaType
(o6bemHas aons HacbleHHoro napa), obpaTHo nponopLmoHansHo abcontoTHOMY AaBneHuto. B cBssK ¢ 3TUM
MoBbILLIEHWE AaBMEHNS MOXET MPUBECTU K KOHAESHCaLMN.

3KcnepMeHTanbHbIM MyTeM YCTaHOBMNEHO, YTO MPW NOCTOSIHHOM AaBreHWU 06beMHas 40N HaCbILLEHHOro
napa ysenunuuneaetca B 1,5—2 pasa Ha kaxaele 10 °C noBbILEHUsT TeMnepaTypbl XUAKOCTU U CHUXKaeTca B
1,5—2 pasa Ha kaxgple 10 °C ymeHblUeHMs ee TemnepaTtypsbl.

OdbekT yaBoeHWs abcontoTHOro AaBrneHus paBHocuneH adhdekTy ymeHbweHnsa TemrnepaTtypbl Ha
10 °C — 17 °C npwv NOCTOSIHHOM A@BMEHUN. YMEHbLUEHWE AaBneHUs HanoNOBUHY PAaBHOCUNBHO TaKOMY e MoBbl-
LUEHUIO TeMnepaTypbl.

TemnepaTypa, Npu KOTOpoli 06beMHasa 40N HaCkILLEHHOTo napa MoXeT AoCTUrHYTb 100 % npu HopMarb-
HOM aTMocthepHOM AaBneHW, ABNsIeTCS TeMnepaTypoi KUNeHus!.

O6bemMHas gons napa, pasHas 100 %, MoxeT 6bITb AOCTUTHYTa TONLKO NPU TemnepaType KUNEeHUsa unm
6osbLUel TeMnepaType Npu ToM e atMocepHOM AaeneHny. Huxe TemnepaTypbl KUMEHUS XXUOKOCTU MaKcu-
ManbHO BO3MOXHas 06 beMHasi 4oNns napa B BO3dyxXe UM B Apyrux rasax 6yaet mexbwe 100 %.

dakTudeckoe cogepxaHue napa dyaet MeHbLUIe pacyeTHOTo Npu ABMXKEeHUN aTMocepHOro Bo3ayxa Haj
MOBEPXHOCTLHO XMAKOCTW UNN NpU HegocTaTke BpeMeHW YCTaHOBIEeHWS paBHOBECUA Nap — XUAKocTb. Makeu-
MasibHOe KONMUMYECTBO Mapa MOXET CKOMUTLCS B 3aMKHYTOM o6bemMe, ecnu AnutensHoe BpeMsA OTCYTCTBYET Npu-
TOK CBEXEro Bo3gyxa, a nepemeLlBaHne NapoBO3AyLUHOW CMEeCU NPOUCXOAUT MyTEM KOHBEKLMN UK MeXaHu-
YeCKUM NyTeM.

oproyne XUAKOCTU XapakTepuaytoTcst TeMnepaTypoi BCMbILLKW, KOTOpas onpeaenseTcs Kak HaMMeHbLUast
TemnepaTypa XUAKOCTH, NPpY KOTOPO napbl, obpasyowmnecs Hag ee NOBEePXHOCTbI0, CNOCOBHbLI BCMbIXUBATL B
BO3AyXe OT UCTOYHUKA 3aXXUraHWsl; yCTOWYUBOE ropeHne Npu 3TOM He BO3HUKaeT.

Mpw nrobor 06beMHON AoNM Mapa B ra30BOA CMeCU YMeHbLUEHWE TeMnepaTypbl N NOBbILEHUE AaBleHUs
Ha onpefeneHHoOM aTare nNpuMBeaeT K AOCTMKEHMIO TOHMKU HACbILLEHUSA, HUXKE KOTOPOW Nap HauHeT KOHAEHCUPOo-
BaTbCS B BUAE TyMaHa Unu kanesns xuakoctu. Korga peys naet o BOASHOM nNape, 3Ta Tovka o6o3HavaeTca Kak
Touka pocbl. [JaHHbIA TEPMUH YacTo NPUMEHsIeTCS U K ApyrMm napam. CnegoBaTenbHO, HUXKE TOHYKU POChl COCTaB
no6ol naporazoBoi cMecy A0MKEH U3MEHNTLCA.

4.3.2.1 OcobeHHOCTU rpaflypoBKn

MprMeHeHVe NOBEPOUHbLIX CMeceli, coaepKallux roptodme napel, B YCIOBUAX 3KCnyaTauum orpaHu4eHo
MUHUMabHOW TeMnepaTypol, Npy KOTOPOW 3TN CMecK MOTyT BbITb UCMOMb30BaHLI, UKW AaBNEHWEM NOBEPOYHON
cMecw, KoTopoe HeobxoarMMo co3gaTh Ha BXode B rasoaHanusaTop, Unuv gasneHnemM B 6annoHe co cMecsio.

MakcumansHoe cogepkaHue LieneBoro KOMMNOHEHTa, KOTOpoe MOXHO co3fath B 6annoHe nog AasneHnemM
2—3 Mla, — He 6onee 50 % HKIMP ana n-neHTaHa (Temnepatypa kuneHus 36 °C), okono 10 % HKMP ana
n-rekcaHa (Temneparypa kuneHus 68 °C). ELe 6onee H13k1e KOHLEHTPpaLMY MOXHO co3aaTh ANs ApYrMX BeLLecTs
CO CXOAHLIMY TeMnepaTtypamu KuneHus 1 ellie bonee H13KUE ANs BeLLEeCTB ¢ boree BbICOKMMU TemrepaTypamm
KUMEHMS.

Kak npaBuno, noBepoyHbIe razoBble CMecU ¢ LieNeBbIM KOMMOHEHTOM NEHTaHOM 1 reKCaHOM MPUMEHSIIOT B
He TSIHOM MPOMBILLNIEHHOCTH, FAE 3TU Napbl MOTYT ObITb OCHOBHLIMU KOMMOHeHTamu. OgHako B ApYriX oTpacnsix
NPOMBILLNIEHHOCTY PeaKo YAAETCA MPUrOTOBUTE A415 MPUMEHeHWs1 BHe NabopaTopuii MOBEPOYHYHO ra3oByo CMEC,
KoTopas 6yaeT MOHOCTLH0 COOTBETCTBOBATL Napy — onpeaesniieMoMy KOMMOHEHTY.

UT06bI pelwnTb 3Ty NpobnemMy, YyBCTBUTENLHOCTL 060pYAOBAHUS K pa3nUYHbIM rasam 1 napam oTHOCK-
TENbHO YYBCTBUTENLHOCTM K LIENEBOMY KOMMOHEHTY (OTHOCHUTENLHAas YyBCTBUTENBHOCTL) ONpeaensitoT B nabopa-
Topuu. MNonyyeHne Takoro poda AaHHbIX TpebyeT 60NbLIOro pacxoga BpeMeHU U 4oporo 0bxoanTces, U 06bl4HO
3HaYeHNsi OTHOCUTENbHbLIX YYBCTBUTENBHOCTEN ONpeaenstoT TONBLKO AN KOHKPeTHOW Modenn rasoaHanunsaropa,
a He Ans kaxgoro npudopa. B Takux ciyyasx Mmexagy pasnuyHbIM1 rasoaHanusatopamm 04HOW U TOW e Mogenu
6yayT CyLLEeCcTBOBaTL HEKOTOPLIE pasnnyms.
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B cBs13u ¢ 3TUM rpagyvpoBKy criegyeT npoBoanTb 0OHUM U3 ABYX CMocoboB:

a) noaaTb NOBEPOYHYHO rasoByto cmeck (MFC), ycTaHoBUTL 3HaUeHWe NoKasaHWii rasoaHanusaTopa paBHbIM
cofepxxaHuto nosepoyHoro komnoHeHTa B MNIFC, ganee npu nposedeHU UaMepeHuii Heo6xoaMMo UCToNb30BaTL
3HaveHns ko3 PULIMEHTOB OTHOCUTENBHON YyBCTBMTENLHOCTU A15 NepecyeTa nokasaHuii rasoaHanuaaTtopa B
cofepxaHue onpenensieMoro KOMMoHeHTa (B npubopax co BCTPOEHHbLIM MUKPONPOLIECCOPOM 3TOT NepecyeT ocy-
LLecTBNAETCA NPOrpaMmHo);

b) nogats MNI'C, ycTaHOBWTL 3Ha4YEHWE NMoKasaHWii razoaHanmsaTopa ¢ y4eToM OTHOCUTENbHOM YyBCTBUTE b-
HOCTM Takum 06pasom, YTOBLI NpY U3MePeHUsIX NokasaHWsi COOTBETCTBOBAIIVM COAEPXKaHWIO ONpeaensieMoro Kom-
MoHeHTa (rasa unu napa) WM cyMmbl KOMIMOHEHTOB.

MoryT oTMeYaTbCsl UBMEHEeHWUSI OTHOCUTENIbHON YyBCTBUTENBHOCTH AaTYUKOB C TEYEHVEM BpeMeHw, npe-
UMYLLECTBEHHO 3TO OTHOCUTCS K AaTUMKaM C OrpaHUYeHHbIM CPOKOM CNyX0bl Uin K AaTYnKaMm, NoABEPKEHHbIM
«OTpaBneHuo» (NoTepe YyBCTBUTENbHOCTY BCIEACTBAE XMMWYECKOrO BO3AENCTBUS), B YaCTHOCTUN SNEKTPOXMMN-
YeCKNM U TEpMOKaTaNIMTUYECKUM AaTHNKaM.

Hanpumep, B criyqae ¢ TepMoKkaTanMTUYeCKMMU AaTyukamy YyBCTBUTENIbHOCTL K MeTaHy ByaeT yMeHb-
waTtbes bbIcTpee, YeM K ApYrMM rasam unv napam. Ecnu aTo npovcxogut u rasoaHanusatop 6yaert cHoBa
oTrpagyviposaH no MNIrC, cogepxalyeii MeTaH, To AN ApyrMx rasos U Napos oH 6yaeT AaBaTb 3aBbllUEeHHbIe
rokasaHus.

Mo aTol NpuYKHe Npu NCMOMNb30BaHUU TEPMOKaTaNIUTUYECKUX AaTUUKOB B NOTEHLMANBHO B3PLIBOONACHON
cpefe, B KOTOPOW B UKCre NMpoYyMX rasoB 1 NapoB Takke NPUCYTCTBYET MeTaH, Npy rpagyvpoBke U nosepke
pekomeHayeTcs ucrnonssosaTth MIC ¢ LenesbiM KOMNOHEHTOM MeTaHOM, Aaxe ecnu hakTU4ecKkn UCNonNbL3oBa-
nacbk gpyras cMecb. Bo Bcex ocTanbHbIX cnydasax Ansa rpagyvpoBku pekomeHgyeTca ucnonesosate MIC ¢
LienesbIM KOMNOHEHTOM NPOMaHoM, MeHTaHOM UMW reKCaHOM, NOCKONbKY HyBCTBUTENbHOCTb K HUM HaYHET CHU-
XaTbCsl paHbLlUe, YeM KO BCeM APYrM BeLecTBaMm.

CnegyerT Takke OTMETUTD, YTO HYBCTBUTESIbHOCTL TEPMOKaTaNUTUYECKUX AaTYNKOB K MeTaHy (B % HKIMP),
Kak npasuso, Bbllle, YeM YyBCTBUTENBHOCTL K OCTanbHLIM BelLecTsam, kpome Bogopoaa. CnegosaTesnbHoO, Npu
npyMeHeHun crocoba rpagynpoBKY, ONUCAHHOTO B NOAMYHKTe a), HeobxoanMo 3aaasaTh 6onee HU3Koe 3HaYeHue
ropora aBapuinHow curHanusawum; npu NpuMeHeHWn cnocoba rpagynpoBKKU, ONMMCaHHOIO B NOANYHKTe b), nokasa-
HWs1 rasoaHanusaTopa AOMkKHbI BbITb yCTaHOBNEHbI 6ONbLUNMMK, YHeM NacnopTHOe 3HavYeHne 06 beMHON 40NN MeTa-
Ha ( % HKIMP), s MIr'C.

Ons rasoaHanmaaTopos Bogopoaa B kavecTse INI'C ans rpagyvpoBKky criedyeT UCMoNb30BaTh TOMLKO BO-
AOPOAHbIE CMEeCH.

Ecnun MIr'C ans rpagyvwpoBku cogepXXvT He onpegensieMblil KOMNOHEHT, a Kakor-nMbo UHOW, pekomMeHAdyeT-
csl ycTaHaBnMBaTh 6onee HU3Kkne 3HaYeHWsi MoOPOroB aBapUHOW cUrHanM3aumm, YTobel yuyecTb pazbpoc 3HaueHWH
OTHOCUTENBHON YyBCTBUTESNLHOCTHU.

4.3.2.2 PacnpocTpaHeHune roptourx razos 1 oT6op npobbl

Tonbko napbl BoAabl Nerde sosgyxa. CyllecTByeT BCero NuLb YeTbipe BuAa napa (Tpu U3 KOTOpPbIX ropto-
yve), uMeroLLye NIOTHOCTb, NPUMEPHO PaBHYIO MIOTHOCTU BO3AyXa (MeTaHOs, TMAPOKCUIIaMUH, TMAPasuH 1 ne-
pokcua Bogopoaa, nocregHue Tpyu BCTpeyatoTcs pedko).

Bce apyrve napol TShkenee Bosayxa, npuyem 6onbluas UX 4acTb 3HAaUUTENBHO Tspkenee. BuiTekan u3 mecta
yTeuku, eCiv HeT UCTOYHMWKA Tenna, OHU CHavana ycTpemsaTcsl B 6onee HU3KWe y4acTKu 3eMIu Unn pacTekyTcs no
noBepxHocTsIM. [Toka oHU XOPOLWO He CMeLLaloTCsl C BO3A4yXOoM, OHY ByayT AepkaTtbcsa bnvke K 3eme, BO3MOX-
HO, Ha PacCcTOAHUN BCEro HECKOSbKMX CaHTUMETPOB — UMEHHO 3[1€Cb OHU HecyT B cebe HanbonbLuniA puck Boc-
nnameHeHusi. Hanbonee onacHa Takasi cUTyaUusi, Koraa MMeloTCs KONOALbI, IMbl U TYHHENM, KOTOpble CTaHyT
3anonHATLCS OT AHa Mo HanpaBeHWIo BBEPX U MOTyT cnocobCcTBOBaTL PacnpoCcTpaHeH!Io MapoB Ha PaccTOAHUM
B COTHM MeTPOB. 3TO Takke MOXeT BbI3BaTb CEPbe3HYI0 OMacHOCTbL OTPaBNeHUs Ansl TeXHUYEeCKoro nepcoHana,
BXOASLLEro B KONOALbI N TYHHENN.

Mpobbl roptovmx NapoB B CNOKOWHOM BO3ayxe criegyeT 6paThb Ha oYeHb HU3KUX YPOBHSIX, He 6ofee YeM Ha
CaHTUMETP OT MOBEPXHOCTM Mona UNN 3eMnu.

Kak Tonbko 3Tv napbl CMeLLaTCA € U3BLITOUHBIM KONIMYECTBOM BO34yXa, OHU MOTYT HaxoauTbest Ha NoGol
BbICOTE 1 Aaxe Npu cogepkaHuu B Bo3ayxe, MeHbLllem HKIMP, 6yayT npeacTaBnsiTb ONacHOCTb OTPaBneHus.

Map roptoyelt )kakocTu € BbICOKON TeMnepaTypoli BCTbILLKU HEBO3MOXHO 0BHapyXXuTb, ecnv Temnepartypa
OKpyXXaroLLero Bo3gyxa 3Ha4uTenbHO HKe TemnepaTypbl BCMbILWKW. Hanpumep, NnpyuMeHuB amnmpuyeckoe npa-
BWI10, YNOMSIHYTOE B 4.3.2, MOXHO BbIMUCIIUTb, H4TO NPU TEMNepaType oKpyxatoLero sozayxa Ha 60 K MeHbLuein
TemnepaTypbl BCMbILLKM 06beMHas 40N Napa CMOXeT AOCTUrHYTb MakcUMarnbsHOro sHadyeHus1 ot 1 % Ao 8 % HKIMP,
npuyem ee yBenmyeHue npomcxoanT odeHb MeaneHHo y caMoi MOBEPXHOCTU XXUAKOCTU NPU YCNOBUK, YTO Nap He
paccevBaeTcsl BO3AYLUHLIMU NMOTOKaMMU.
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M HaobopoT, ecnu TeMnepaTtypa nosbiwaeTcsi, 0cobeHHO B 3aKpbITOM MPOCTPaHCTBE, coaepXKaHue napa
MOXeT pesko Bo3pacTu. ELle pas nprMeHuB amnupuyeckoe Npasuno, ycTaHOBUM, YTO codepXKaHue napa B 3ak-
pbLITOM NpocTpaHcTBe byaeT yBenuumsatbest Ha 8 % HKMP npu nosbiweHny Temnepatypbl Ha kaxasle 30 K, Bbi3-
BaHHOM, Harnpumep, nornagaHnem cofiHeYHbIX Nyvei Ha NOBEPXHOCTb pe3epByapa. KonuyecTso napa, kotopoe
npexae, koraa pesepyap 6bli1 XOnoAHbIM, HEBO3MOXHO 6bI10 0BHAPYKUTb, MOXKET CTaTb CYLLECTBEHHbIM, Koraa
pesepByap HarpeeTcsl. [pu noBbILLIEHUM TeMNepaTypbl U3MepeHUsa coaepxaHusa napa Heo6xoauMo NPoBoAUTL
valiue.

HononHuTtensHble Npobnembl MOryT BO3HUKHYTL € BELLECTBAMMU C BbICOKOW MOMEKYNAPHOA Maccoii: Yem
BbILLIE MOJIEKYIISIpHAs Macca, TeM Hike KoaddurumeHT anddysun. 3To UMeeT 3HaueHVe AN rasoaHanu3aTopos
¢ andpby3noHHBIM 0OTEOPOM NPOBLI, B KOTOPOM UCNONBL3YIOTCA rAa30NPoHULI@eMbIe OrHenperpaguTeny, a Takke
[Nl HEKOTOPbIX AaTUNKOB. 3Ta 0COBEHHOCTb MOXET HEeraTMBHO NOBAUATL Kak Ha CKOPOCTb cpabaTbiBaHWsA, TakK U
Ha 3HauYeHue YyBCTBUTENLHOCTU B TepMOKaTanMTU4ecknx gaTumnkax, 0Co6eHHO B «CTOWKUX K OTPaBAEHUIO» UC-
NONMHEHUAX.

Mpu onpeaeneHu napa BCreACTBUE BO3IMOXHON KOHASHCAaLMN CaMoi Npobbl Ha AaTvuKe unu B Npo6ooT-
60OpHOI NINHAM HYXKHO MMETb B BUAY, 4TO AaTunky 6yayT onpeaensTb TONbKO rasbl U napbl, KOTOPbIE HE CKOHAEH-
cupoBanuck. flatiyuk He CMOXET 0BHapPYKUTb TyMaH, HaxoAsaLWWIACA B ra30BOM KaHane rasoaHanusaTopa unu B
Npo6ooTOOPHOW NTMHUW, a Takoke KanenbHyio Bnary, 0bpasosasLuyocs B pe3yfbTaTe KOoHAeHcaL M Napos, B Cy-
Yyae, ecnu Temneparypa rasoaHanuTuyeckoro 06opyaoBaHUs 3HauUTENBHO HUXKE TemnepaTypbl cpeapl, U3 KOTO-
poii 6epeTca npoba.

Ecnv rasoaHanusaTop unu npo6ooTbopHasn IMHWUA 3arpAsHATCA KOHAEHCATOM, NOTOMY YTO OHUW OKasanuch
CITULLKOM XOSI04HBIMU, UMW, YTO eLLe XyXKe, 3arpA3HATCS BCReacTBMe nonagaHns 6pbiar roprovent JXMakocTu, To
razoaHanusatop 6yaeT BbigaBaTb HEBEpHble MoKa3aHWUs, KOTOpble MOTyT MPUBECTU K CO3AaHWI0 NPeAnoChINoK
Ans onacHoW cuTyauuu, Ao TeX Nnop, noka 3arpsisHeHue He ByaeT NONHOCTLIO yaaneHo.

4.3.2.3 TOKCU4HOCTb NapoB

Bce napbl (3a UCKIioYeHUeM Napos BoAbl), B TOM YUCNe BCe HEeroptovune napbl, TOKCUYHbLI B TOA U UHOW
cteneHun. Bece ropioure napbl TOKCUYHLI MpU coaepxaHun ux B Bosayxe 6onee HU3KoM, Yem 3HadeHue HKIP.
MHorue napebl, B TOM Y/icre Hanbonee 4acTo BCTpevarowmnecs B NPOMbILLIIEHHOCTU, TOKCUYHbBI NPU UX COAepXa-
HUK B Bo3ayxe MeHee 1 % HKITP, korga nx NpakTuiyecku HEBO3MOXHO OnpeaernvTh C MOMOLLILIO Fra3oaHanm3aTo-
poOB, MEIOLLIMX BEPXHUIA Mpeden AnanasoHa u3mepeHusl, MeHbLunin 100 % HKTP, noatomy TpebytoTcs AononHu-
TernbHble Mepbl NPegoCTOPOXKHOCTH.

4.4 HepocTtaTokK Kucrnopoga

OaTunkun kMcnopoda YacTo BXOASAT B COCTaB rasoaHanv3aTopoB roplounx rasoB, Tak XKe Kak U gaTyuku
TOKCUYHBIX BeLLecTB. Takve KucnopodHble AaTynkm HeobxoanMbl 4ns paboTbl B OrpaHU4eHHbIX TPOCTPaHCTBaXx.

HekoTopble pa3HOBUOHOCTW KUCIOPOAHBIX 4aTYUKOB YyBCTBUTESbHBI K NepenagamM AaBneHns 1 No3aTomy
TpebyloT NPOBEPKX NOKa3aHUIi Ha CBEXeM BO3AYXe 1, BOSMOXHO, PerynnpoBky Nnepea KaxabM UCNoNb3oBaHu-
€M, a TaKke Npu 3Ha4nTeIbHOM U3MEHEHUIN BbICOTbI HaJ YPOBHEM MOPS NPU UCNOML30BaHUN razoaHaM3aTopos.

ObbemMHasn gons kuenopoda B CyxoM Bosgyxe coctasnsieT npubnuantensHo 20,9 %. ABapuiiHasi curHanu-
3auus, cooblaroLLlas o HegocTaTke kKucrnopoaa, obbiuHo cpabateiBaeT B MHTepBane mexay 19 % 1 19,5 %.

Mpwv 3HayeHWW nopora, paBHoM 06 bEMHOW Aone knucnopoga, Hanpumep, 19 %, curHanusaunsa cpabotaeT
npw HegoctaTke kucrnopoda 1,9 % obbemHon gonu, Unu, ApyruMu cnoBamu, korga gecpmynt kucnopoga cocra-
BUT 10 %. B HekoTopbIX 06CTOATENECTBAX STOrO MOXKET OKasaTbCsl HE4OCTAaTOYHO A/1s1 3aLlMThl epcoHana.

AHanoruyHo npuv saHaveHun nopora, pasHoM ob6bemHo gone kucrnopoga 19,5 %, curHanusauus cpabotaeTt
npw HegocTaTtke kucnopoda 1,4 % o6beMHol gonu, unu, Apyrumm criosamu, korga gecpmumt kucnopoga cocra-
BUT 7 %. B onpeaeneHHbIX Criydasx aToro Takke MOXeT okasaTbCsl He4oCTaTOuHO Anst 3aluThl nepcoHana.

Kak npaBuno, He NpUHMMaeTCsl BO BHUMaHWE, YTO oriepaTop, UCMONb3YHOLLMIA ra3oaHannsaTop roproymx
rasoB, UMEIOLLMIA JaTunK KUCNopoaa, OO/DKEH Takke 3HaTb BOIMOXHYIO MPUYNHY OBHapy>XKeHHOro HegocTaTka
Kucnopoga.

CyLecTByeT TpW OCHOBHBIX (hU3UYECKMX U XUMUYECKUX MEXAHN3Ma, KOTOPbIE MOTYT Bbi3BaTb HEAOCTATOK
Kucnopoaa. 3T MexaHWaMbl onucanbl B 4.4.1—4.4.3, B kayecTBe OTMPaBHON TOYKN UCNONb3YeTCA NPUBEeAEeHHbINA
BbILLE NMPUMEP C YCTaHOBKOR Nopora aBapUAHON curHanmnsaumm, pasHoro o6bemHoi gone kucnopoga 19,5 %.

4.4.1 Xumuyeckas peakuums kucrnopoga c TBepabiMu1 BelllecTBaMu

CambIMU U3BECTHBIMM NMpUMepamMiy Takoh XMMUHECKON peakLiMi SIBNSIETCA KOPPO3us cTanm v Apyrux meTan-
nos. Kncrnopog npocTo nsBnekaeTca 13 Bo3ayxa, okucnss Metann. Kak npasuno, 8To XxapakTepHO 4ns 3aKpbIThbIX
NMoMeLLeHWA, NOCTPOEHHbIX 13 MeTanna.
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Korga aBapuiiHasi curHanvsaums cpabaTtbiBaeT Npy CHMKEHUM coaepkaHns KUcnopoaa Ao 06beMHoi aonu
19,5 %, TO ycnosusa cpedbl No pU3NONIOrMYECKUM NokasaTesiM COOTBETCTBYIOT YCNOBUAM paboThl Ha BbiCOTE
npumepHo 650 M Hag ypoBHeM Mopsi. OBbIYHO 3TO He NpeAcTaBnAeT ONACHOCTY ANs 300POBbA TEXHUHYECKOro
nepcoHana.

4.4.2 XuMnyeckas peakuus Kucnopoga ¢ ra3oo6pasHbiMu BeljecTBaMm

MogoBHas xMMmnyeckas peakLmns B GONbLUKMHCTRE Cry4aes SBNSIETCA CNeACTBUEM AbIXaHuWsl, AeNCTBUS aspob-
HbIX 6akTepuii (HO He AIBNsIeTCA crie4cTBMEM aHaapobHOro npolecca) UM MOHOrO CropaHvs. YMeHblueHne
o6bemHol gonu kucnopoga Ha 1,4 %, Heobxogumoe Ans cpabaTbiBaHUS CUrHaNM3aLUUMm, MoOXeT CONPOBOXAAaTL-
CA1 yBenMYeHneM codepXkaHus guokcuaa yrnepoga npumepHo Ha 0,8 %, 4To He NpeacTaBnsAeT 3HaYUTENbHOM
OMAaCHOCTW NPW KpaTKOBPEMEHHOM BO3AENCTBUM U He MPUBEAET K KakUM-NMBO KpaTKOCPOUYHBLIM UK AONTOCPOM-
HbIM NOCNEACTBMSAM AN 340POBbs YeNoBEKa.

OpHako ecnv HegocCTaToOK KUCNopoda SABUMCS pesynbTaToM HEenosIHOre CropaHus, Hanpumep, apese-
CWHBI, Bymaru, yrns, HedpTu 1 T.4., Aaxe nocne Toro, kak AbiM paccesncs, cpeaa ¢ 06beMHol gonei ocTaBsLue-
rocsi kucnopoga 19,5 % MoOXeT oKkasaTbcsl CMepTenbHO ONacHoW K3-3a nNpucyTcTBust obbemHol gonu 0,2 %
(2000 mn H‘1) nnu 6onee okcuaa yrnepoaa, BhIAENSOLLErocs Hapsgy ¢ QUOKCMAOM yrnepoaa.

Mpw ropeHnn nnactmacc, Hanpumep MNBX, nonuypeTtaHa v T.4., cpeaa CTaHeT CUNMBLHO TOKCUYHOW BCnea-
CTBUE AOMNOSHUTENBHOIO BbIAENEeHWS! Taknx NPOAYKTOB CropaHusi, Kak XNopuCTbIA BOAOPOA U CUHUNBHAsA KUC-
norta.

4.4.3 PazbaBneHune Bo3ayxa nyTem 3amMmeLleHUs1 ero 4pyrum ra3om Unu napom

MpumeuyaHue— Onpegenexne coaepxaHvsi Kakoro-nubo raza NyTemM KOHTPOMS YMEHbLUEHNS COAEePKaHNA
KMcrnopoga pekoMeHayeTcs MPOBOAMUTE TOMNBKO NPU CTPOro KOHTPONMPYEMbIX YCIOBUSIX, B NPOTUBHOM cny4yae npuberatb
K 9TOMY METOAY HE peKOMeHAayeTCsl.

HepgocTtaTok o6beMHol gonu kucnopoda 1,4 %, koTopblii TpebyeTcs, uTobbl cpaboTana curHanusauus,
MOXeT BbITb BbI3BaH yBesmyeHnem o6beMHON 40U ApYroro rasa unu napa Ha 7 %. Takum obpazom, Heobxoau-
MO BbISICHWTb, K&KO UMEHHO ras 1nu nap BbI3Ban HegoCcTaTok kucnopoda. CyLecTBYeT HECKONBbKO pa3nuYHbIX
CUTYaLNIA:

a) ecnv NPUYNHON HelocTaTKa KUCopoaa ABNSeTCA pasbasneHne OAHNM U3 UHEPTHBIX ra3oB (TakuMm, Ha-
npuMep, Kak asoT, aproH, refiuin, HeoH) UK BOAsIHLIM MapoM, TO YBeNMYeHWe 06 beMHOM 40N MIHEPTHOTO rasa Ha
7 % coepLueHHo Be3onacHo. AToT crnyyaii nonobeH cuTyaumm, onucaHHom B 4.4.1;

b) ecnu razom, Bbl3BaBLUWM HEAOCTATOK KMCNOPOAA, SIBMSIETCS BOAOPOd, MeTaH (NpUpoaHbIi ras) unu ataH,
cpefa MoXeT ocTaBaTbCs 6e30MacHo ANs AblXaHUs B TeHeHWe HENPOAOKUTENILHOMO BPEMEHM, HO MY 3TOM
coaepxaHue roptovero rasa npesbicnT HKIMP, n, cnegosaTtenbHo, cpeaa cTaHeT B3pbiBoonacHoi. OgHako npu
Hanuynu gaTyvka roproYmnx rasosB U Xe KUCNOPOAHOrO AaTynka aBapUitHbIA curHan NocTynuT npexae, Yem
CUTyaLusa cTaHeT oracHou;

C) ec/v razaoMm, BbI3BaBLUMM HeJOCTaTOoK KUCTIopoaa, IBNSETCS aLleTWeH, STUNEH, LUKIoNponaH, npornax,
CKMKEHHbIA HePTAHOW ras nnun ByTaH, TO TEXHUYECKUIA MepCcoHar CMOXET BbDKUTL B TAKOW cpefe TOMNbKO B Teve-
HVe HeckonbKMX cekyHd. Ho npu aTom cogepykanue roptoumnx razos npesbicnT HKIMP, v npy Hannuun aatyuka
roptodrX razos cpaboTaeT aBapuiiHas curHanusaums;

d) ecnu rasom, BbI3BaBLUUM HEAOCTATOK KUCNOPOAa, ABMSIETCS AMOKCUA yriepoaa, TO YEeNoBeK NoYTH cpa-
3y e notepsieT cosHaHue. Jtoboi apyroi raz unu nap, NOCTyNMBLLWA B aTMocdepy ¢ obbemHolr gonen 7 % v
BbI3BABLUUIA HeJOCTATOK KUCOpOoAa, AenaeT aTMocdepy cMepTefbHO ONacHoO|, NpuBoasiLLelt K bbicTpold rnbenu
nepcoHana.

NMPEOOCTEPEXEHUE: Hu B koem cny4ae Henb3s MCNONb30BaTh KUCNOPOAHbIE AaTYUKU AN OLeH-
k1 o6beMHom gonun CO,, 3aMewatoLero kucrnopoa B atmocdepe!

3OTO MOXeT NPUBECTU K BOSHUKHOBEHWHO O4EHb OMACHOR CUTyaLyu. YBEPEHHOCTb B TOM, YTO cpabaTbiBaHue
cUrHanmsauum HegoctaTka KUCnopoaa Bel3BaHO NOSIBIIEHMEM AMoKcuaa yriepoaa, MOXKET NPUBECTU K NeTanbHO-
My ucxody. 3TO BbI3BAHO pasnunynemM cuTyauum, onncaHHow B 4.4.2, korga kucnopod Bo3ayxa CBsi3blBaeTcsl
XMMWUYECKOW peakuueli n curHanmsaunsa cpabaTtbiBaeT npu o6bemHon gone CO, npubnusutensHo 0,8 %, u obpa-
3oBaHvem CO, npv aHaspobHbIX NpoLieccax. B gaHHOM nyHKTe onucaHa cuTyauus, npu kotopoit CO, noctynaet
B cpedy 6e3 cBsA3bIBAHWA KMCnopoaa, Hanpumep, NPy NPOM3BOACTBE MUBA UK BUHA UNWU B aHaapobHOM ocagke
B kormogduax. B nogobHbix cnydasix Ta ke curHanusauusa He cpaboTaeT, noka obbemHas gons CO,
He pocTurHeT 7 %.

NMPEOOCTEPEXEHMUE: OononHMTeNbHON O0NacHOCTbIO B TaKOW CUTYaLuKU SIBNAETCA TO, YTO psf
KMCNOPOAHbIX AaTYNKOB BblAaloT 3aBblleHHbIe NOKasaHUs Npu BbICOKOM cogepxaHuu CO,!
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Ecnu paccmaTpuBaTth NpUBEAEHHbIN Bbile NPUMEp, TO 3TO 03HAYaeT, YTO NokasaHusa razoaHanusaTopa rno
KaHany usmepenus O, 6yayT BhilLe, YeM AelncTBUTEeNLHOe cogepxaHune O,, U CUrHanusaunsa HegocTtaTka KUCno-
poAa npu 3Ha4eHUK nopora, pasHom o6 bemHol gone 19,5 %, cpabotaeT npu o6vemHol gone CO,, 3HaUUTENBHO
npesbiwatolein 7 % (1, cnepgosarensHo, 6onee onacHow).

5 MpvHUKMNBLI N3MepeHunA

MogpobHoe onucaHne NPUHLMMNOB U3MepeHUsl NpuBedeHo B NpunoxeHun A. [laHHbIi pasgen coaepxuT
BbIAEPXKKN U3 NPUNOXEHUA A, LieNbio KOTOPLIX ABMsieTCA NpedocTaBeHne npakTmieckon nHdopmauum, Heobxo-
AVMOl ANA NpaBUbHOM 3KCNNyaTauun, TEXHUYECKOro 0BCnyXUBaHWS U TEKYLLLEro peMOHTa ra3zoaHan1M3aTopos.
3aronosku 1 HyMepauua NyHKTOB 5.1 — 5.9.4 naeHTUYHbLI 3aronioBkam 1 Hymepauum nyHkTos A.1—A.9.4 npuno-
xeHua A. MoapobHyo nHopmaLuuio CM. B NPUIoXKeHUU A.

XapakTepucTukn AaTYUKOB, OCHOBAHHbIX HA pasHbIX MPUHLMNAX U3MEPEHUIA, UX NpeumMyLLecTsa, TUNOBbIe
NPUMEHEHUA U orpaHUIeHUA Mo UCMOSIb30BaHMIO, BIUSIHWE HeonpeaensieMbIX KOMNOHEHTOB W BELLECTB, OTPaBns-
IOLLMX AaTUUKK, NpUBEaEHb! HUXE.

B Tabnuue 2 npepcTtaeneHbl kpaTkue cBeaeHUst 06 OCHOBHbIX MpUHLMNAax uaMepeHus. MogpobHoe o6bsicHe-
Hve cM. B 5.1—5.9 (A.1—A.9.4).

5.1 TepMoKaTanuTUdeckue AaT4mkKu

MpWHLMN AeACTBUS TepMOKaTaIUTUYECKUMX AaTUMKOB OCHOBaH Ha OKUCIIEHUW FOpLoYEero rasa npu KoHTakTe ¢
MOBEPXHOCTLIO KaTanusatopa, afekTpuieckn Harpesaemoro Ao Temnepatypbl 450 °C — 550 °C.

TepmMokaTanuTuyecke gatunkv crnocobHbl paboTaTb HENPEPLIBHO B TEUEHWE HECKOSbKUX NET NPpY Hanuyum
B BO34yXe He3HauYNTeNbHOro KoMyecTBa OTPaBSAOWMX BELLECTB, HO Y HUX MOCTENEHHO CMeLLIaeTCA HyneBowv
CUrHam 1 yMeHbLIaeTcsl HyBCTBUTENbHOCTL BC1eACTBUE CTapeHUsi U BO3AeNCTBUA CeaoBbIX KONUYECTB oTpas-
NALLWKMX BeLecTB. B cBSA3K € 3TUM He06X0AVMO NPOBOAUTL PerynsipHuIe NPOBEepKU HyBCTBUTENBLHOCTU U rpaay-
WPOBKY, YacToTa NPOBEPOK 3aBUCUT OT YCIIOBUIA KOHKPETHOTO NPUMEHEHMS.

B 6onbLlWMHCTBE CryvaeB B KOPMyc AaTyvka BMOHTUPOBaHO HerepMeTUiHOE MeTannu4eckoe yCTponcTeo —
orHenperpaguTenb, NO3BOSAIOWUIA razy 4OCTUYb YyBCTBUTESBHOIO 3f1IeMeHTa U rapaHTUPYIOLLIWIA, YTO ecnu co-
aepxxaHue roptodero rasa npesblcuT HKIMP 1, cnegosatensHo, ras BOCNNaMeHUTCA OT HarpeTbIX YyBCTBUTENb-
HbIX 3/IEMEHTOB, TO 3TO HE MpUBEeAET K BO3ropaHuio cpedbl CHapyxu kopnyca. OrHenperpaguTenb Takke 3alluu-
LaeT gatymk oT NblM, MexXaHWYecKUX MOBpEeXAeHWd 1 NOTOKOB Bo3dyxa.

Ta6nuya 2
Tepmoka- | TepmokoH- | WHdppa- | Monynpo- | Anektpo- | MnameH- | AHanu3a- | ®oTtouno- | Mapamar-
TanuTu- | OyKTomeT- KpaCHblﬁ BOAHUKO- XuMmuyec- HO- TOp HU3aLUnOH- HUTHBINA
YEeCKUN | puyeckun AaTyuk BbIV KW WoHM3auu-| Temnepa- HbIA paryuk
AaTvyuK nartyuk AaTHuK AaTvnkK OHHBbIN TYypbl AaTvyukK KUCNopo-
AaTHuK nnameHu aa
MogpobHocTn B 5.1 5.2 5.3 54 5.5 5.6 5.7 5.8 5.9
nogpasgene
HeobxogumocTb Oa Het Het (HeT) (Her) (Her) Oa Het He
npucytcteus Oy npume-
B ra3oBoMm HAeTcA
npotGe
TunnyHble <100 % (0— (0— <100 % | £100% | <100 % | <100 % | <100 % He
AnanasoHsbl HKMP |100) % 100) % HKMNP HKNP HKMP HKMNP HKMP | npume-
n3amepeHui HsieTcs
roprovnx
rasos
TunuyHblie He He (0— He (0—25) % He He He (0—
AnanasoHbl npume- |npumens-| 100) % npume- (0— npume- | npume- | npume- | 100) %
n3MepeHun HAeTCSl etca HaeTcs 100) % | HsieTca | wsietcs | HseTca
kucnopoaa
lopioyne rasel, |Bbonbwme| Cm. 5.2 H, Cm. 54 | Ankanel | Hy, CO | (Cm. 5.7) | Hy, CO; |lopioune
He nogaaiowme- | Moneky- CH, rasbl
CA M3MepeHnio nbl nn>xs
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OkornyaHue mabnuupb! 2

Tepmoka- |TepmokoH- | WUndppa- | Monynpo- | Snektpo- | Mnamen- | Anvanusa- | ®otouno- | MNapamar-

TanuTu- |AyKTOMeT- | KpacHbId | BOAHWKO- | XuUMMuuec- HO- Top HU3aUMOH-| HUTHBIN

YEeCKUW | pudeckui naTt4uk BbIN KWW WOHU3auu-| Temnepa- HbIA AaTtyunk

Aatyumnk Aatuuk partyuk naTyuk OHHBbIV TYpbI partuuk | kucnopo-
partyuk | nnamexu na

OtHocutensHoe | B 3aeBu- | CpegHee | (Manoe) | B 3aeu- | CpepHee | Manoe Manoe Manoe | Ot ma-

BpemAa yCTaHOB- | CUMOCTHU CUMOCTHN noro 4o
neHna nokasa- oT oT cpegHe-
Huii? Bell,ecTBa BelwecTea ro
Brnvsnune Het CO,, (Oa) [SO, NOy,| SO, NO, | CIHCs® | (dpeon) | Bewe- |NO, NO,
Herop4mnx (hpeoHbI H,O ranoH CTBO
rasos? nnN<xs
Otpaenenme?) |Si; (Hal);| Her Het Si; Hal¥); | (Her) (Si) Hert Het HeTt
(H,S); Pb SO,
HeobxogumocTtb Het Het Het Het Het Na ha Het (Oa/Her)

BHELWHUX ra3oB

Q) MpuBoauTCA Ka4eCTBEHHOE CPaBHEHWEe NpUHUMNOB u3mepenua. MNMpuBeaeHHbIE 3HAYEHUS He Y4YnTbIBaIOT
BPeMsi TPaHCMOPTMPOBaHUS NpU NPUHYAUTENBHOM 0T60pe Npobsbi.

2B Tabnvue npveegeHsl HanGornee TUNWYHBIE NPUMEPDI.

3) XnopvpoBaHHble YrneBoaopoasl.

4 OpraHuyeckne ranoreHHble UNn HeopraHuyeckne ranongHble CoeguHeHus.

5 UM — noHuaaumroHHbI noTeHUMan BelecTsa; X — sHepms Y®d-namnbl geTekTopa.

Mprumeyvanune— (Het), (0a) — ana nony4eHnsa nHpopmauum 0 AaHHbIX B CKOGKaxX CM. COOTBETCTBYIOLWINA
nogpasgen.

5.1.1 O6nacTb NpUMeHeHUusA

TepMoKkaTanuTU4ecKne aT4mKm NpUMEHSIOT:

- ANs onpeAeneHus NpakTUYecKn BCeX roptounX ra3oB, HO C pa3HOW YYBCTBUTENbHOCTLIO;

- Ans onpegeneHns cCMecew roptoumx raso B Bosgyxe npu ux cogepxaxHum go 100 % HKIP.

Bpemsi ycTaHOBMNEHUSA NOKa3aHNn U YyBCTBUTENBLHOCTL 3aBUCST OT CBOMCTB onpeaensieMoro rasa. Yem
Bonblle MonekynsipHas Macca 1 pasmep Monekynel raza, Tem npogonkutensHee yaeT BpeMsl ycTaHOBMNEHUs!
rnokasaHwii 1, kak NpaBuno, MeHbLUe YyBCTBUTENbHOCTb.

5.1.2 OrpaHunyeHus

MpWHUMN OeACTBMA TEPMOKaTaIMTUYECKOro AaTYMKa OCHOBAH Ha KaTanMTUYeCKOM OKUCIIEHUN, a OHO Mpo-
ncxXoauT TOMbKO Toraa, Koraa npuUCyTCTBYET AoCTaToOuHOE KonmMdecTBO kucrnopoga (He meHee 10 % o6beMHOM
aonu). HegoctaTok kKucnopoaa MOXeT 6bITh BbI3BaH 60NbLIMM cogepkaHUeM roptodero rasa, 3Ha4yMTenbHO npe-
solwarowmum HKIMP. CnegosaTensHo, AaHHbIA TUN AaTynka MOXET UCMONb30BaThCA TONLKO ANS onpeaeneHns
CcMecei ropro4ux rasos 1 napos ¢ BO3QyxXoM npu koHueHTpauusix Ao 100 % HKIMP.

NMPEOOCTEPEXEHME: Koraa cogepxxaHue roptoyero raza B Bozayxe npeBbiwaeT HKIMP, Tepmoka-
TanuUTMYeCcKUi 4aTyUK B CMNY HegocTaTka Kucrnopoda MoXeT BblAaBaTb OLUIMOGOYHbIW cCUrHan, a cnegoBa-
TenbHoO, NoKa3zaHUsl razoaHanusaTtopa MoryT 6biTb MeHbLe HKIMP.

CnepoBaTenbHoO, razoaHannMaaTopbl ¢ TepMokaTanuTuieckuMiu AaTynkamMu, cooTBeTCTRYOLMe TpeboBa-
Huam FOCT P 52350.29.1, AonkHbl UMeTb BROK/pYHOLLIMIACA CUrHan O BbIXOAe NokasaHvi 3a npegensl guanaso-
Ha n3mMepeHuii (MHANKaLMIo neperpyskn), UTobbl M3bexaTb Bblaaum oLIMGOYHbIX NokasaHuii. OgHako ctaumoHap-
Hble AaT4uKK (Hanpumep, AaTYUKU, €OUHCTBEHHbBIM BbIXOOHbLIM CUrHANoM KOTOPbIX SIBASIETCSl TOKOBLIV BbIXO4
4—20 MA) 1 paHee paspaboTaHHble razoaHanMsaTopbl MOTyT He UMEeTb Takoy (OyHKLMN.

MameHeHUs gaBneHvs, TeMmnepaTypbl U BNaXXHOCTU HE OKa3biBaIOT CYLLECTBEHHOMO BIMUSIHUS HA MOKa3aHuWs!
TepmoKaTanuTU4eckoro gatyuka B npegenax pabounx ycrosui akcrnyataumu. OgHako YemM HuxKe 3HaueHue no-
pora curHanusauuu, Tem 6onblue 6yaeT BNUSHWE U3MeHeHW TeMnepaTypbl U ApyrMX (hakTopoB OKpyxatoLLen
cpeapl.
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Ansa npegoTepalleHys NoXHOro cpabaTtbiBaHWsA CUrHanusauum He peKoMeHAYeTCs yCTaHaBNBaTh 3Hade-
Hue nopora curHanuaauumn Huxe 5 % HKIMP ana metaHa, 10 % HKIMP ansa nponaxa v 6ytana 1 20 % HKMNP ans
napoB 6eH3nHa MpK yCrnoBuK, YTo B NOCNEAHEM Criyyae NPUHSATLI COOTBETCTBYIOLLME Mepbl NPeaoCTOPOXKHOCTH
NPOTWB TOKCUYECKOTO AeACTBUSA NapoB.

Mocne Bo3geRCTBUS roptodMX ra3os Npu cogepXkaHnu, npesblLLatoLLEeM BEPXHUIA Npeaen ananasoHa name-
peHUiA, NN Nocne ANUTENLHOro UX BO3AEUCTBUA AaTYMKY MOXeT NoTpeboBaTbCs HECKOMBKO YacoB AN BoccTa-
HOBEHWS XapaKTepUCTUK U MOTyT HabntogaTbcst HeobpaTMble M3MEHEHUs HyNeBOTo cUrHana uyJyBCTBUTENb-
HOCTHM.

Mo ykasaHHLIM BblLLe MpUYMHaM TepMoKkaTanMTU4eckue gaTymky He NoaxoasaT Ans NpUMEHEeHW, B KOTO-
pbIX TpebyeTcs Bbicokasi YyBCTBUTENBHOCTb (HANPUMep, ANsl AMana3oHOoB W3MEPEHWIA 3HAUYUTENbHO HUXKeE
0 % — 10 % HKIMP), nockonbky yBenuyeHne koadduumeHTa yeuneHmsl ToNbKo YCUMT 3TU HexenaTtesbHble
CBOWCTBA.

5.1.3 BnusiHne HeonpeaensieMbIX KOMNOHEHTOB

TepmoKkaTanuTUYeckuii gaTuuk, Kak npasuno, He obecnevmsaeT n3bupaTenbHOCTb, MOTOMY UTO BCE ropio-
uve rasbl (B BO3AYXe) BbI3bIBAOT M3MeHeHWe ero curHana. CyLlecTyeT 3HauUTeNbHbIA pasbpoc YyBCTBUTENBHO-
CTU gaT4yumKa K pasnnyHbiM razam, KoTopbli He cBa3aH NpsiMo co 3HadveHuamn HKIMP. PekomenayeTcs ucnonb3so-
BaTb k03 PULMEHTLI OTHOCUTENBHON YyBCTBUTENBHOCTW, MPEAOCTaBEHHbIE U3rOTOBUTENEM.

Ecnu koHTponvpyemasi cpefa CoaepKuT ras unu rasbl, Kotopble pa3basnsioT Unu sameLaoT Bo3ayX (Ha-
nprvmep, asoT UK AMOoKCUA Yrnepoaa), TO TepMoKaTanUTUIECKUI AaT4UK MOXET BbldaTb cnabblii unu gaxe Hyne-
BOW curHan. Moxoxve Npobnembl MOryT BO3HUKHYTb U3-3a MPUCYTCTBUS NapoB BoAbl, KOTOPbIE, CKOHAEHCUPOBaB-
LUMCb, MOTYT 3aKpbITb MOpPbI NiameracuTesns, NpeaoTBpaTMB NPOHUKHOBEHWE ra3oB K TepMoKaTanMTUYeckoMy aat-
4KKy. Bbicokue KOHLIEHTPpaL WM MHepPTHOrO rasa (Hanpumep, aproHa Unum renus) Takke MoryT HapywuTe TensIoBow
BanaHc gaTunka, 4TO Takke Np1BeaeT K Bblgaqe ownBGoYHbIX NokazaHWiA.

5.1.4 OTpaBneHue

TepmokaTanMTMieckne aTunky YyBCTBUTENbHBI K OTPaBNEHWIO BELLLECTBAMU, MHOTE U3 KOTOPbIX AOBOMb-
HO LLIMPOKO MPUMEHSIIOTCS, YTO TpebyeT perynapHbIX NpoBepoK HyBCTBUTENLHOCTU U FPaayUpOBKU.

MoTepst YyBCTBUTENBHOCTU MOXET 6bITb HEOBPaTUMOR U BPEMEHHOW B 3aBUCUMOCTU OT NpUpoAbI Bellie-
cTBa.

lomepsi YyecmeumenbHOCMU Yacmo conpoeoxoaemcsi yeesludeHueM epeMeHU ycmaHoesIeHusi
nokasaHudl.

HeobpaTrmas noTeps 4yBCTBUTENIEHOCTU, U3BECTHAA KaK «OTpaBneHue katanusatopay, BO3HUKaeT B pe-
3ynbTaTe BO3AEWCTBUSA CriedyoLmux BELLLeCTB:

- KPEMHUROPraHUYECKNX COEAMHEHWIA (HAaNPUMEP, MMAPOU30NMPYIOLMX BELLLECTB, HEKOTOPbIX KNEEB U KOM-
nayHaoB, OTAEeNbHbBIX Maces Y XMPOB, HEKOTOPbIX NTeKapCTBEHHbLIX NpenapaTos);

- TeTpasTUNCBMHLA (cogepskallerocsi, Hanpumep, B 3TUNUpoBaHHOM 6eH3uHe);

- CepHbIX CoeAMHEHWI (Hanpumep, AMoKcuaa cepbl, CepoBoaopoaa);

- ranoreHcogepXxalnx coeauHeHuid (Hanpumep, psga ranoreHHbIX yrnesogopodoR);

- chocchopopraHnyeckux coeguHeHn (Hanpumep, repbuLnaos, MHCEKTULMAOB U 3cbnpos hochHOpHOM KNC-
NOTbI B OTHEYNOPHbIX TMAPABINYECKMNX XKUAKOCTSIX).

B psige cny4vaes ranoreHcoaepalyne yrinesogopoabl U cepHble coeanHEHNS MOTYT Bbi3BaTb TOMBKO Bpe-
MEHHOE CHWKEHWE YYBCTBNTESIbHOCTHU.

Tak HasblBaeMble «CTOMKME K OTpaBneHNo» AaTYNKN cnocobHbI NepeHocnThL 6onee BelCoKUe 403bl TakuUx
BeLLEeCTB, YeM TpaAuLMOHHbIe AaTHMKKM, MpeXae YeM Y HUX NponageT YyBCTBUTENbHOCTL. Ha 3ToM aTtane kpome
CHWXEHUSA YyBCTBUTENbHOCTA MOTYT yXYAWUTLCA APYrne UX XapakTepucTukK, Hanpumep, yBenmyunTcs spems
YCTaHOBMEHWS NoKasaHWiA.

Te gatunkn, KOTopble He SBMNAOTCSA «CTOMKUMM K OTPaBNeHWo», B psige crydaes MOryT BbiTh 3allyLLeHbl oT
60oNbLUMHCTBA KAaTANUTUYECKUX SO0B PUMNbTPAMU C aKTUBMPOBAHHBLIM yriem unv apyrumu. OgHako npuMeHsTb
unbTPLI criegyeT ¢ 60MbLLOA OCTOPOXHOCTLIO, MOCKOSBbKY, HECMOTPS Ha TO YTO OHW MOTYT MOCNY>XWUTb NPEeBoC-
XOAHOW 3aLUMTONM OT KaTanuTUYecKnX 408, TakMe (oUnbTPbI, B YACTHOCTM C UCMOSb30BaHUEM aKTUBUPOBAHHOMO
YIIsi, NPUBOAST K MOHMKEHWIO YYBCTBMTENBbHOCTM K YrIieBogopoAamM U MoryT Aaxe npensTcTBosaTh o6Hapyxe-
HUIO BbICLUUX YrNeBodopoaoB. Takke OHU MOTYT MOCNYXWUTb MPUYNHON 3HAYNTENbHOIO YBENTUYEHUS BPeMeH!
YCTaHOBMEHWS NoKasaHWiA A4N1s Apyrvx BelLecTB, KpoMe MeTaHa 1 Bogopoaa, U, TakuM obpasom, orpaHninTs
npUMeHeHWe razoaHan13aTopoB AN onpeaeneHns aTuX rasos. PUnbTPLI UMEOT OrpaHNYeHHbIA CPOK CryX6bl 1
TpebytoT 3aMeHbl. Takke Ha MX paboToCNocOBHOCTL MOXET MOBMWSTE YPOBEHb BNAXKHOCTU KOHTPONUpYyeMoi cpe-
Abl.

16



FOCT P 52350.29.2— 2010

PesynbTaT oTpaBnsioLLEero BO3AeNCTBUS 3aBUCUT B NEPBYIO o4epeab OT CaMOro KaTanuTudeckoro sga, oT
onpeaensaemMoro rasa u oT KOHCTPYKTUBHbLIX ocobeHHocTeln aatumnka. CnegyeTt o6paTtnTbCs K pyKOBOACTBY MO 3KC-
nnyarauum rasoaHanusaTopa, 4Tobbl BbIACHUTL, Kakne BelecTBa MOryT OTPaBUTL KaTanuaaTop U Kak 3aluTuTb
JaTumK.

5.2 TepMOKOHAYKTOMETpPUUYECKUE AATYUKU

MpuHUMN AeACTBUA TEPMOKOHAYKTOMETPUYECKUX AaTYUKOB OCHOBaH Ha U3MEHeHUM TeMnepaTypbl aNeKTpu-
YecKu HarpeBaeMoro pe3nCcTUBHOIO fieMeHTa (KOTOPbIA MOXET BbiTb MPOBOMIOYHLIM, TOHKONNEHOUHBLIM UK B
Buae 6yCcMHKM), MOMELLEHHOro B KOHTPONUPYeMyto cpeay, MO CPaBHEHUIO C TEMNepaTypoM Takoro e anemMeHTa,
NMoMeLLLeHHOro B KaMepy C ra3oM CpaBHEHWS!, BbI3BaHHOM PasfMuneM TEeMnonpoBoAHOCTEN onpeaensieMoro Kom-
NMOHEHTA 1 rasa CpaBHEHMUSI.

[aTuuk He nsMeHsIeT XMMUYeckoro coctasa nNpobbl, Ans paboTbl emy He TpebyeTcsa kucnopoa. Cnepgosa-
TenbHO, U3MepeHUs MOXXHO MPOBOAUTL AaXe NPU OTCYTCTBUM pacxoda Npobbl.

TepMOKOHAYKTOMETpUYECKUE AaTHUKN NPUMEHSIIOT AN onpeaerieHnst Takux ra3os, TEMONPOBOAHOCTb KO-
TOPbIX B XXelaeMOM AuanasoHe U3MepeHuid 3HaUMTeIbHO OTANYaEeTCs OT TENNONPOBOAHOCTM CPaBHUTENBHON cpe-
Abl (06bMHO Bo3gyxa). OgHako onybnukoBaHHble Tabnuubl TEMMONPOBOAHOCTM MOTYT NPUBECTU K OLLMBGOYHBLIM
BbIBOAAM, MOCKOMNbKY Ha YyBCTBUTENLHOCTb AaTUMKa Takke BAUSIOT MHble (hakTopbl, Hanpumep KOHBEKLIUS UK
nepeHoc Macchbl.

5.2.1 O6nacTb NpUMeHeHusl

[ns npuMeHeHNs1 TePMOKOHAYKTOMETpUYECKNX AaTYUKOB He TpebyeTcs Hanuume KUcnopoga u ¢ UX noMo-
L0 MOXHO U3MepsiTb 06beMHyto gornto raza go 100 %.

MasoaHanusatop MOXeT BbITb OTrpagynpoBaH Ha Ntboi BLIGpPaHHBLI AManaszoH U3MepeHUli B cpefie U3Bec-
THOrO KOMMOHEHTHOrO COCTaBa, BNJIOTb A0 BEpXHero npedena o6bemMHoR oy onpeaensieMoro KOMMoHeHTa
100 %.

3TV AaTumKn NpUroaHsl Ans obHapyXeHUa 0AUHOYHOTO KOMMOHEHTa — rasa, UMetoLLLero BLICOKYIO Unu
HW3KYI0 TEeMNONPOBOAHOCTb MO CPABHEHUIO C TENNTONPOBOAHOCTbLIO BO3AYXa, KOTOPbIA CIY>XUT CPaBHUTESBHOM
cpenoii. XapaktepHa Bbicokast HyBCTBUTENbHOCTb TEPMOKOHAYKTOMETPUYECKUX AaTYUKOB K MPUCYTCTBUIO B BO3-
Ayxe Takux rasos, Kak BOAOPOA, refnii U HEOH, TENNTONPOBOAHOCTL KOTOPLIX BENUKA; YYBCTBUTENBLHOCTL K METaHY
TakKe A40CTaTO4HO BbiCOKa.

YUyBCTBUTENBLHOCTE METOAa OrpaHUYeHHa, BepXHAS rpaHuua aAvanasoHa U3MepeHWi ODObiMHO Bbile
100 % HKIP, kpome criydaes, korga TenfonpoBOAHOCTL rasa 4OCTaTOYHO CUMBbHO OTNIMYAETCA OT TENSIONPOBOA-
HOCTV BO3AayXa.

Oco6bbIM cryyaem NpUMEHEeHUs TePMOKOHAYKTOMETpUYEeCKUX A4aTUMKOB SIBNSIETCS MPoayBKa pesepsyapos
CO CXUXKEHHbIM HedTAHLIM rasom cMmeckio CO,/N, B kavecTBe «MHepTHOro» rasa. cnonbsysa CBOMCTBO Tenno-
NPOBOAHOCTU B KOMBUHALMN C KOHBEKLIMEN, MOXXHO M3rOTOBUTL AaTHUKN, KOTOPbIE HEYYBCTBUTENbHbLI K UBMEHEHU-
M codepXaHvs hOoHOBLIX rasoBs (Hanpumep, Bosgyxa, Bogopoga u cmecn CO,/N,). B To e Bpemsi oHn 6yayT
pearvpoBaTh € 4OCTaTOUHOW YyBCTBUTENBHOCTLIO Ha HeBOoMbLLOE coaepXaHue Nerkix npeaenbHbIX YreBoaopo-
OOB OT MeTaHa Ao neHTaHa, HeCMOTPS Ha TO YTO AaHHble NO TEMIOoNPOBOAHOCTH YKa3blBaT, YTO 3TO HEBO3-
MOXHO.

5.2.2 OrpaH1M4YeHusi NO NPUMEHEHUID

TepMOKOHAYKTOMETPUYECKWUIA MeTOA MPUMEHKM B Cry4asiX, Koraa U3MeHEHWsI BLIXOQHOTO CUrHana aatyvka
OT U3MEHEHWS KOHLeHTpaLMn (hOHOBOIO rasa HeaHaunTebHbI MO CPABHEHWIO C CUTHaNoM OT onpeaensemMoro
KOMMOoHeHTa (rasa Urv cMecu rasoB) B BbIGpaHHOM AvanasoHe NsmepeHus.

TepMOoKOHAYKTOMETPUYECKUE AaTHUKN Hen3BupaTesnbHbl K 0TAeNbHbIM razam. OHW pearvpyoT Ha BCe rasbl
— roptouve u Heroptouve.

TennonpoBoAHOCTbL FOPHOYUX ra3oB CUMLHO pasnuyaeTcs. bonee nerkue rassl (Hanpumep, MeTaH U Bodo-
poa) xapakTepuaytotcsi 6orblLUeil TeNNonpoBOAHOCTLIO, YEM BO3AYX, B TO BPEMS Kak 6onee Tsxkenble rasbl (Ha-
npuMep, HernpegenbHble Yresoaopoabl) UMerT MeHbLLYH TeNNonpoBoaHOCTL. CneaoBaTesibHO, HUYEro Hefb3s
ckasaTb O CUMrHane gaTt4yvka B ra3oBOi CMecK Ao Tex nop, noka He cTaHeT N3BECTEH KOMMOHEHTHBIR COCTaB 3TON
cMecu. B xyawem cnydae TennonpoBogHOCTb CMECK ra3oB C BbICOKOW U HU3KOW TENONPOBOAHOCTEIO MOXET
ObITb paBHa TEMMONpPOBOAHOCTY BO3AYXa, MPY 3TOM BbIXOAHON cUrHan AaTyuka 6yaeT oTcyTcTBOBaTh.

OWwnBoUHbIE NOKa3aHWA MOTYT OTMEeYaTLCS Takke B CredytoLmx crydasx:

a) Mcrnonb3yeTcsl TEPMOKOHAYKTOMETPUYECKUIA AaTuK, YyBCTBUTENbHbIM K CKOPOCTW NoToka Npobbl, a NoTok
rasoBoi Npobbl HecTabuneH N He BeIMOSHATCS YCNOoBKA Nodayuu npobbl, yKasaHHbIe B PYKOBOACTBE MO 3KCM-
nyartauuu;

b) nmetoT MecTo konebaHWsa TeMnepaTypbl OKPYKatOLLEro BO34yXa, KOTOPbIE HE KOMNEHCUPYIOTCA COOTBET-
CTBYIOLLMM YCTPONCTBOM Ha AaT4yuKe;
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C) HenpaBuWILHO MPOCTPAHCTBEHHOE NOIOXKEHNE rasoaHanumsaTopa, 0co6eHHO ecnu NPUHUMN AeVCTBUS aaT-
YiKka OCHOBaH Ha 0AHOBPEMEHHOM UCNONb30BAHUN CBOICTB TENNONPOBOAHOCTU U KOHBEKLMN (AaTUUKW C NOBbI-
LUeHHOM KOHBEKTMBHOI COCTaBnsAoW el Tenionepeaayn).

5.2.3 BnusiHue HeonpegenseMbIX KOMNOHEHTOB

MorpeLlLHOCTb OT BNMSIHWUSA HeoMpeaeAeMbIX KOMMOHEHTOB BO3HUKAET, ECAN razoaHanusaTop nogsepraeT-
Csl BO3AENCTBUIO ra3oB, Ha KOTOPLIE OH He OTrpagyypoBaH, UNK ero NbITaloTCA UCNONL30BaTh ANA U3MEepPEeHUs
Takux rasoB. Heonpeaensemble KOMNOHEHTbI, TAKUE, KaK roproune 1 Heroproumne rasbl, ¢ TenonNpoBOAHOCTLIO,
OTMWYHON OT TENSIONPOBOAHOCTU OKPYIXKatoLLer cpeabl, MOTyT BIMATL HA BENUYUHY TENSIONPOBOAHOCTU Fa30BOW
cMecH B NlobOoM HanpasreHnn Tak, YTO BbIXOAHON CUrHan Aatyvka MoXeT YMeHbLUTLCA A0 HYNA.

B 6onblunHCTBE criyyaes cuibHbIM BMsiHUeM obnagatoT napbl Bogbl, TeM 6onee 4YTo ux cogepxaHue B
BO3AYXe CUNbHO Konebnetcs, ocobeHHo B Xapkom knnmate. [Mpu nsmepeHnn HebonbLIOro cogepXxaHusa onpeae-
NSEMOro KOMMOHEeHTa BNUsIHUE N3MEHEHWS BNaXKHOCTU MOXeT noTpebosaTh ocyLleHUs Npobbi.

5.2.4 OTtpaBneHue

OTpasnsioLne BO3ASNCTBUS HA AaTYUK HEN3BECTHBI.

5.3 UHdppakpacHble AaTynKn

MpWHLMN AeRCTBUA ONTUHECKUX MHIDPaKPaCHbIX AaTYMKOB OCHOBaH Ha NOrNOLWeHUN MoneKkynamu onpeae-
JIIEMOTO ra3a dHepryv CBETOBOIO MOTOKa B YIbTPpadoNeTOBOW, BUAUMOM N nHdpakpacHoin obnactu cnexkrpa.
CyliecTByloLye rasoaHanvaaTopbl NpenmyLLecTBeHHo paboTatoT B HdpakpacHoh (UK) obnactn cnektpa.

WHdppakpacHble aaTumku He UckaxaloT npoby, 1 MM He TpeByeTca Ana paboTbl NPUCYTCTBUE KUCopoaa.
BeixogHot curHan UK-gaTtunkoB B HanbonbLUei cTeneHn He 3aBUCUT OT CKOPOCTW NoToka Npobbl. Y Takux gatin-
KOB NPOAOIIKUTENbHBINA CPOK CNYXObI MPY OTCYTCTBUU KOPPO3WU, 3arpAasHEHNS UM MeXaHUYeCKoro NoBpexae-
HUS1.

OTOT TN AaTYNKOB NPUHLMNUANBHO NO3BOSISIET UCMONB30BaTE CAMOANArHOCTUKY AN NPOBEPKN HyBCTBU-
TenbHOCTU K orpeaensieMoMy KOMNoHeHTY. [lpyrie npevmyLLecTsa Metoaa:

a) BblcoKasi CTabunbHOCTb;

b) oTcyTCTBME HEOQHO3HAYHOCTUW NOKa3aHWA NPK KOHLEHTpauusax, npesbiwatowwmx HKMP;

C) YCTONYMBOCTb K OTPaBIEHWIO;

d) MeHee YacToe TexHU4eckoe obcryxvBaHne Gnarogaps camogmarHocTuke. ABToMaTuieckast rpagyupoB-
Ka, BO3MOXHOCTb KOHTPOMA UCNPaBHOCTN UCTOYHMKA UH(PPAKpacHOro U3nyyeHusi U KoMneHcauun 3arpssHeHust
ONTUKU MOTYT NPOANUTE BpeMst paboTbl 6e3 obcnyxusaHus. OgHako ocoboe BHUMaHWe criegyeT yaensiTb CBOeB-
peMeHHOR oUNCTKe 3aLUTHBIX (PUNBLTPOB B ra30BOM KaHare, MOCKONbKY CPeACTBa CaMoanarHOCTUKU OBbIMHO He
oBHapY>KVBaOT UX 3arpsi3HEHNS.

5.3.1 O6nacTb NpUMeHeHUn

UK-gaTyukm rpagyvpytoT Ana onpeaeneHust oQMHOYHOrO KOMMOHEHTA U B HEKOTOPbIX CIy4asiX HECKOIbKUX
KomroHeHTOoB. [MpucyTcTBUE ApYruX ra3os He ByaeT obHapykeHo, ecnu Ux nonoca nornoweHus B UK-obnactu
nexuT 3a npegenamu nonockl nponyckaHus npueMHuka UK-uanydyenns. CnegosartensHO, razoaHanvsaTopbl ¢
TakvuMun gaTumkamu cnegyeT UCNonNb3oBaTh TOMLKO ANl 0BGHapy>KeHWs rasoBbIX CMecei, AN KOTOPbIX OHW BbLn
oTrpagynpoBaHbl.

UK-gaTunku He pearnpytoT Ha Bogopogd. OgHako X MOXHO UCMoNbL30BaTh AN onpedeneHns 6onswmMHCTBa
OPYIVX ropoyrx rasos, B It060M yCTaHOBNEHHOM AMana3oHe U3MEPEHUS OT HECKONBKUX COTLIX 06beMHOM Aonu
BMUTOTb A0 o6bemMHon Aonu onpeaenaemoro komnoHeHta 100 %. Yem agnuHHee ONTUYECKUIA MyTb, TEM BbILLE
6yaeT uyBCTBUTENBbHOCTL. [inanasoH usmMepeHuii u Apyrue TeEXHUYECKUe XxapakTepucTukv Heobxoammo BuIGupaTtb
B COOTBETCTBUMU C KOHKPETHOW 3aaajen.

5.3.2 OrpaHuyeHun No NPUMEHeHUIo

UK-paTuunkun He obHapyxusaloT Bogopoa.

M3ameHeHUa gasneHnsa aHanusnpyemoin cpefbl He BUSIOT Ha HyneBble nokasaHusl, HO YyBCTBUTENbHOCTb,
Kak npasuno, NponopLuoHansHa napuvansHoMy AaBMeHUI0 onpeaensieMoro KoMmnoHeHTa. MNockonbky aatyuk
YyBCTBUTENEH K AABNEHWIO, cneayeT UCKNIOUMTL M3MEHEHMsI AaBEHWs! B ra30BOM KaHare rasoaHanMsaropa.

HekoTopble TUMNbI AaTYNKOB, UCMIONbL3YIOLLME MOAYNsALMIO NoToka K-uanyyeHust unu ontukoakycTuieckuii
NPUEMHUK, YyBCTBUTENbHbLI K BUDpauuu.

HexkoTopble TUNLI 4aTYUKOB, B HaCTHOCTU AATYMKKU 4111 TPACCOBbIX ra3oaHann3aTopoB, YyBCTBUTENbHbI K
paccornacoBaHuio ONTUYMECKUX OCEN, BbISBAHHOMY TPSICKOW 1 BUBpaLmei.

BozgeiicTere Temnepatypbl 06bIMHO HE3HAYUTESNTIBHO, HO OHO MOXET NMPUBECTU KakK K YMEHbLLEHWIO, TaK U K
YBEIIMYEHMIO CUrHana aaTyuka.
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5.3.3 BnusiHue HeonpeaenseMbIX KOMNOHEHTOB

HeonpegensemMble KOMNOHEHTbI (FOproYMe U HEropkovMe rasbl) MOryT Bbi3biBaTb U3MEHEHWe CUrHana gartiu-
Ka. YyBCTBUTENIbHOCTb HEKOTOPbIX AaTUMKOB K TAKMM rasam, Kak Auokcua yrnepoaa, 4acTto NPUBOAUT K 3HAUU-
TENbHOM NOrpPeLLHOCTN MPU N3MEpPEHUK.

M3ameHeHWe KOHLeHTpaLum NapoB BoAbI B aHaNN3MPYyeMOii ra3oBO CMECU MOXET Bbl3blBaTb U3MEHeHWe
curHana MK-gat4nkos roptounx rasoB. OgHako razoaHanusaTtopbl, oTeevatoye TpebosaHuam MOCT P 52350.29.1,
6yayT UMETb MUHUMaIbHYH0 YYBCTBUMTENBHOCTL K Napam BoAbl.

Hanwnuune B npobe TBepAbIX YacTuL, U Kanesnb XXUAKOCTU, KOTOpbIe Taioke MOrnoLwaT MHPpakpacHyo SHep-
rvto, Bbl3bIBAET U3MEHEHWe crrHana aaTyuka unm noTepo YyBCTBUTENbHOCTU. BaxkHo NpeaynpeanTs 3arpssHe-
HWe ONTUYECKNX KOMMOHEHTOB (HanpumMep, OKOH U 3epkan), oco6eHHO 3arpsis3HeHue, BblaBaHHOE TBepAbIMU YacTu-
LamMu nunuv koHaeHcauver napos. Korga aAns 3awmthl 0T 3arpsis3HeHUs1 9NeMEHTOB ONMTUYECKOrO TpakTa UCMOoNb3yoT
bUNbTPLI TOHKOM OYMCTKW, cnegyeT UMeTb B BUAY, YTO dUbTPbl MOTYT 3aKynopuTbes, ecnv npoba cunbHo
3arpsisHeHa.

5.3.4 OTpaBneHue

OTpaensitoLLme BO34eACTBUSA HA AAaTUUK HEU3BECTHbI.

5.4 MonynpoBogHUKOBbIE AATYUKHU

MpuHLMN paboTbl NOYNPOBOAHUKOBLIX 4aTYUKOB OCHOBAH Ha M3MEHEHUN 311eKTPONPOBOAHOCTH, BbI3BaH-
HOM XemocopbLein MoneKyn onpeaensieMoro KOMNOHeHTa Ha NOBEPXHOCTU HAarpeToro YyBCTBUTELHOIO 3ne-
MeHTa, HaxodsLerocs B Bo3ayxe. CofepkaHue rasa onpegensercsi nyTem nsMepeHust UsMeHeHuUs ConpoTuBIe-
HUS1 YYBCTBUTENBHOMO afieMeHTa.

MonynpoBOAHNKOBLIA MaTepuar, HAHECEHHbIA Ha NOBEPXHOCTb KePaMUYECKOW MOAMOXKKA, SNEKTPUYECKA
HarpeBaeTcs 40 HECKOMLKUX COTEeH rpagycoB Lienscus. 3nekTpoabl HAHOCAT Ha NOBEPXHOCTL METOA0M UOHHOM
UMMMaHTaLMmn unm gpyrum cnocobom.

Bpems ycTaHOBNEHWS NoKasaHWi 3aBUCUT OT TEXHONOMU U3roTOBINEHUS! YyBCTBUTENIBHOIO 3N1eMeHTa, Co-
AepXaHusi onpegenisiemMoro rasa u cnocoba ero goctaBku k AaTumky (06bluHO nocpeacTeom Andidbysun, HO Takoke
MOXHO NMPUMEHATb MPUHYANTENbHYI0 Nogaqy).

5.4.1 O6nacTb NpUMeHeHUsi

MonynpoBoAHUKOBLIE AaTYUKM MPUMEHSIIOT 4N onpeaeneHns rasos B LUMPOKOM AWanasoHe KOHLEeHTPaLmi,
B TOM YUCIe 0YeHb HU3KUX, OAHAKO UX XapaKTep1cTuka npeobpasoBaHna HefIMHEHa.

OHwW npuroaHbI Anst UCMoNb30BaHUA B TeUencKaTensix, AaXe Npu oMeHb HU3KUX KOHLEHTpauusx onpeaens-
€MOro KOMMOHEHTA, U B CUrHanM3aTopax, He UMEeILLMX OTCHETHOTO YCTPOUCTBA.

5.4.2 OrpaHUy4YeHus1 Mo NPUMeHeHuIo

MonynpoBoAHUKOBLIE 4aTHYWMKW FOPIOYUX Fa30B, Kak NpaBuno, HensbuparenbHbl, YyBCTBUTENbHbI K U3MEHe-
HUSIM BN2XXHOCTU 1 HeornpeaensieMblM KOMMOHEHTaM, ANs HUX XapakTepHb! Apeid kak HyneBbiX NokazaHW’, Tak
1 YyBCTBUTENBLHOCTU. HekoTopble rasbl, Hanpumep NO,, BbI3bIBaIOT OTpULI@TENbHLIA NO OTHOLLEHWIO K CUrHany ot
roproYmx rasos curHan.

MpuMeyaHune—OB6bYHO NPOU3BOANTENb AAET PEKOMEHAALMM OTHOCMTENILHO BELLECTB, KOTOPLIE OKa3bIBalT
BrUSIHUE HA PaBoTy 4ATYMKA UM BbI3bIBAKOT NOXHLIE MOKA3AHMSI.

HoBbIM AaTymkam MoxeT noTpeboBaTbes AnuTensHasi npupaboTka (40 HeCKONbKUX Heaenb) Ana ctabunu-
3auuMn HyneBbIX NokasaHUi 1 YyBCTBUTENLHOCTM Nepes npoBeAeHnem rpagynpoBku. 3Ty NpupaboTky AonmkeH
npoBOAUTL U3roToBKUTENE. B aanbHelwem npupaboTka MoxeT b6biTh HeobxoanMa nocne NpoaockUTENbLHOro (60-
nee 1 gHA) npebbiBaHNA aTynKa B OTKIIOYEHHOM COCTOSHUM.

Ecnu cogepxaHve onpeaensieMoro KOMNoHeHTa NpeBLILLaeT BepXHUIA Npeaen agvanasoHa usMepeHuin, gat-
UMKy MOXeT noTpeboBaTbCs HECKONLKO YacoB Afsi BOCCTAHOBMNEHUSI XapaKTepUCTUK UMW MOTYT NPOU3OUATU Heo-
B6paTVMble U3MEHEHWs HyNeBbIX MOKa3aHUA U YyBCTBUTENLHOCTY.

5.4.3 BnusiHue HeonpegensieMbIX KOMNOHEHTOB

MonynpoBogHWKOBLIE A4ATUMKW HeM3bupaTenbHbl, Heroptoure rasbl MOryT Bbi3blBaTb Kak OTpULaTeNbHbIN,
TaK Y MONOXUTENbHbIA CUrHamn gaTiuka.

[aTumkm ogHoro TMnNa MMeLoT LUNMPOKUIA pa3bpoc HyBCTBUTENBLHOCTU K onpeaensieMoMy KOMMNOHEHTY, K TOMy
Xe OTHOCcUTENbHas YyBCTBUTENLHOCTb K APYTMM razaMm MOXeT 3HauMTenbHO OTIMYaTLCA OT OQHOro AaTvuka K
apyromy. OB6bIMHO 3HaYeHUs1 HYBCTBUTENBLHOCTU He CBA3aHbI MPSAMO co 3HauyeHnAMU HKIMP. KoHkpeTHble 3Have-
HUA NPUBOASAT B PYKOBOACTBE MO KCMyaTaumu.

MNameHeHNs cogepxkaHus kucnopoga, TeMmnepaTypbl, BMaXXKHOCTU UM CKOPOCTU ABUKEHUSI BO3AYXa MOTYT
oKasaTb CUIbHOE BIIUSHWE Ha YyBCTBUTENLHOCTb. KOHKpeTHbIe 3HaueHUsl NpUBOAAT B PYKOBOACTBE NO 3KCMnya-
Taumn.
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5.4.4 OTpaBneHue

Ha 4yBCTBUTENLHOCTL MOMYMPOBOAHUKOBbLIX 4aTYNKOB OKa3bIBaOT CUMbHOE BNUsiHWE (B 6OMbLUMHCTBE Cry-
Yaes MOHWXaloT ee, HO MHOrAa U NOBLILLAKT) BCE TE XKe BELLEeCTBa, KOTOpbIe OTPaBMsIOT TepMoKaTanMTMieckme
AaTYUKKN, HO NPU KOHLEHTpaLMsX 60MbLINX, YHEM KOHLIEHTpaLMK, BUSOLLME Ha TepMoKaTaiuTU4eckme aaTymku.
Mpumepbl TakMX BELLECTB:

- LLieNoYHbIe MU KUCIOTHBIE COeANHEHNS,

- CUIINKOHBbI;

- TETPa3TUIICBMHEL;

- CEPHbIe COEANHEHUS;

- ranoreHHble coegnHEHWsI.

CnepyeT 06paTUTLCS K PYKOBOACTBY MO AKCMyaTaLuun rasoaHannaaTopos, YTobbl BEIACHUTb, Kakue oTpaBs-
nsoLLmMe BeLecTBa MOryT NOBUSATL HA YYBCTBUTENbHOCTL U Kak 3alUTUTb AaTUKK.

5.5 OnekTpoxMmMmnyeckue gaTynKm

MpUHLMN erCTBUS 3NEKTPOXUMUYECKUX AaTYMKOB OCHOBAH Ha N3MEHEHUN 3reKTPUYECKUX NapameTpoB
3NEKTPOAOB, HAXOASALLUXCH B KOHTaKTe C 3NeKTPONUTOM, B MPUCYTCTBUU ONpeaesisieMoro rasa. MiameHeHve anek-
TPUYECKUX NapameTpoB SBMSIETCH CNeACTBUEM OKUCITUTENBHO-BOCCTAHOBUTENBHONM peaKkLMm onpeaensiemMoro rasa
Ha NOBepXHOCTU aNekTpoaa.

Hatdnkn TpebyoT perynapHoi rpaaypoBKY Yepes yCTaHOBMEHHbIE MHTEPBarbl BPEMEHU B LIENsIX Koppek-
TUPOBKM Apeidda HyMns 1 YyBCTBUTENLHOCTU U, B KOHLIE KOHLIOB, noanexaT 3ameHe. Cpok cnyx6bl B 6naronpusT-
HbIX yCroBusx obelvHo 6onee 2 ner.

5.5.1 O6nacTb NpUMeHeHUs

JNekTpoXMMuYeckne ssHenky He NOAXOAAT ANs 06HapYXXeHUs1 MHOTUX YrNeBoaopoaos (Hanpumep, anka-
HOB, MeTaHa, aTaHa, nponaHa u 7.4.). OgHaKko CylWwecTByeT orpaHU4YeHHOe YUCNO NPUMEHEHWIA AaHHOTO TUNa
AaTYMKOB ANs1 KOHTPOIS B3pbIBOOMACHbIX cped. VX npuMeHsIioT ans uamepeHus o6bemHon gonv sogopoaa unu
okeuaa yrnepoga snnots Ao 100 % HKIMP u kucnopoaa Ao 25 %. CyLiecTByoT Takke AaTYUKN AN USMEPEHUA
o6beMHoli gonu knucnopoaa Ao 100 %.

Kpome Toro, aTu gaTunki LUMPOKO NPUMEHSIIOT A5 UsMepeHUsi coaepXKaHns TOKCUYHBIX ra3oB, BMIIOTh 40
HEeCKONbKUX MUNMOHHLIX Aoneid. HocuMble razoaHannsaTtopbl roptounx rasos B ananasoHe 0 % — 100 % HKIP,
ucnonb3ayolme kakoi-nmbo M3 TUMOB AATYMKOB, ONUCAHHBLIX B HAcTOALWEM cTaHgapTe, 4acTo U3roToBNAT
B MHOrokaHanbHOM UCMOMHEeHUN, BKIoUast B UX COCTAaB SM1EKTPOXUMUYECKNE AaTUNKN TOKCUYHBIX ra3oB U KUCO-
poaa.

5.5.2 OrpaHu4YeHuUsi NO NPUMMEHEHUI

BpemeHHan noTepst HyBCTBUTENLHOCTU BCAEACTBUE KOHAEHCaUWm Boabl Ha MembpaHe aaTyvka Habnoaa-
eTcA n3-3a NepemMeLLeHMs XONoAHOro razoaHanMsaTopa B 6onee Tennoe MecTo ¢ NOBLILLEHHOW BAAXHOCTbIO. OTO
0CO6EHHO 3aMEeTHO Y KUCNIOPOAHBIX AAaTYUKOB, Y KOTOPLIX MO 3TON NpUYKHE NpU HOpMasbHOW 06beMHol aone
kucnopoga 20,9 % nokaszaHusi MOryT CHU3UTLCA U Fra3oaHanu3aTop MOXeT BblAaBaTb aBapuiiHbIA curHasn B Teve-
HWE HECKOSbKUX MUHYT. 3arpsisHeHe HeneTy4uMM XKUAKOCTAMU UK KNerkuMu TBepasbiMy BeLLecTBamMn MoXeT
oKasblBaTb Takoe e BO3AeACTBUE, TONBLKO MOCTOAHHOE.

Ona npoxoxaeHus anekTpoxuMuyeckon peakuumn Heobxoaum kucnopog. Mpu paboTe aatymka B obeckuc-
NOPOXEHHO cpeae KUCcnopos, pacTBOPEHHbIN B aNeKTponute, obecneunt Xo4 XMMUYeckon peakuun B TeHeHne
HenpoAoMKUTENBHOrO BpEMEHU B 3aBUCUMOCTI OT AaTyuka, HO AnuTenbHaa paboTa gaTtynka Npu OTCYTCTBUM
Kucnopoaa B aHanu3npyemoi cpege HEBO3MOXHA.

M3meHeHus, Npoucxodsiime B aeKTponuTe, a Takke Ha NOBepPXHOCTU OQHOTO UM HECKOMNbKUX 31EKTPO-
OB, COKpaLLAOT CPOK CNyXbbl AaTirka. HyBCTBUTENBHOCTL AaTYUKOB OBLIYHO NagaeT co BpeMeHeM, NPUBOAA K
Heo6X0AMMOCTU NEPUOAUYECKONA MPOBEPKU HYBCTBUTENBHOCTU U rPalyPOBKU.

B 3aBvcMMOCTM OT TUNa gaTuuka u onpeaenssemMoro KOMMoHeHTa y laT4nka MOXeT COKPaTUTLCA CPOK CAYX-
6b1 UNY YMeHbLUMTBCS BbICTpOASNCTBUE, €CNU cogepXKaHne onpeaernsieMmoro KOMNoHeHTa nNpeBbIiaeT BEPXHUNA
npeaen ananasoHa nsMepeHnii. ATo XxapakTepHoO ANa KUCNOPOAHbLIX 4aTUYMKOB, UCNONL3YIOLLUXCS NPU BLICOKOM
coaepXXaHuu kucnopogaa, Koraa CBUHLOBbIV 31eKTpoa pacxoayeTcs NponopLnoHanbHO 06beMHOI gone KUCNo-
poaa.

Cpok cny6bl MHOTUX TUMOB 3/1EKTPOXUMUYECKNX AaTYUKOB TakoKe 3aBUCUT OT BpeMeHU BO3OeNCTBUSA ApY-
rMX rasos, KOTOpble NPUBOASAT B HEFOAHOCTb 3MEKTPONUT. B 4aCTHOCTK, BbICOKUE KOHLEHTpaLWKW AMokcuaa yrnepo-
Aa MOTyT BbI3BaTk MOTEPH YYBCTBUTENBLHOCTU U COKPATUTb CPOK FOAHOCTU 3I1EKTPONUTA B HEKOTOPLIX KUCNOPOA-
HbIX AaT4YuKax.
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Mpw HM3KOW TeMnepaType UNu BNaXKHOCTU MOXKET NPOU30ATU CHWKEHMWE YYBCTBUTENBHOCTMW U YBENUYNUTLCS
BpEeMs1 yCTaHOBMNEHUsI NokasaHui aatuvka. [inutensHas paboTa npy 04eHb HU3KUX 3HAYEHUSIX BNaXKHOCTU MOXET
NMPUBECTY K BbICbIXaHUIO anekTponuta. OgHako Ansi npegoTBpaLLeHUA BbICbIXaHWUsl HEKOTopbIe AaT4nku cHabxe-
Hbl pe3epByapoM A5 yBRaKHEHWS!.

CgoiicTBa 3/1eKTponnTa orpaHAYMBaleT MUHUMarbLHOE (a B psie cryyaeB U MakcumarbHoe) 3HauyeHue pa-
Boueli TemnepaTypsl; NpedenbHbIe 3HaYeHWUs! yKasbiBaloT B pyKOBOACTBE Mo akcryaTtauumn. O6bIMHO MUHUMATb-
Hasi Temnepartypa orpaHuyeHa sHadyeHem MuHyc 15 °C BBUAY BO3MOXKHOTO 3aMep3aHust aNeKTponuTa.

Bpems ycraHoBneHust nokasaHwii t (90) cpaBHUTENBHO BENUKO, Kak NpaBuno, > 30 ¢ npu nepexofe ¢ MeHb-
LLIMX KOHLIeHTpaLuii Ha 6ornbLUune n HaobopoT.

5.5.3 BnusiHne HeonpegensieMbIX KOMNOHEHTOB

OneKkTpoxmMuieckne SiYekn MoryT pearmpoBaTb Ha Apyrue rasbl, BbijaBasi Kak NonoXUTENbHbIA, Tak 1
oTpyLaTenbHbIA curHar.

3a 1CKITIoYEHUEM KUCTTOPOAHBIX AaTYUKOB, YyBCTBUTENBHOCTL K HEoNpeaensieMbiM KOMMOHEHTaM B HEKO-
TOpPbIX Cy4Yanx MOXeT BbIThb BhILLE, YEM K OMpeJensieMomy.

[nst HEKOTOPBIX TUMOB ANEKTPOXUMUYECKMX AaTUAKOB YYBCTBUTENLHOCTb NPONopLyoHanbHa aTMmocgepHo-
My AaefeHuo. [ina gaTunkos Apyrvx TUNOB Nepenaabl AaBneHus co34aloT ONacHOCTb MOBPEXAEHUS, YTO A0SK-
HO ObITb yKa3aHO B pyKOBOACTBE MO 3KcryaTaulum.

CyLLecTBYIOT YaCTHbIe Cryyaun BUSIHWS HeonpeaensieMbIX KOMMOHEHTOB Ha KUCNOpoaHbIe AaTYUKW NPU UX
UCMOMNb30BaHUN HE B BO34YXE, @ B ra3oBbIX CMECSIX NPY OYEHb BLICOKOM COAEPXaHUU FOpHYMX rasos, Hanpu-
mep:

- MOJIEKyisipHasi Macca rasa B CMeci, B KOTOPOW U3MepsieTcsl coaepXKaHue KUCIopoaa, MOXeT oKasbiBaTb
CUIbHOE BIUSIHWE Ha YyBCTBUTENLHOCTbL AaTyrKa, Mo3ToMy Heobxoaumo nposecty rpagymposky no MFC, coaep-
Xallel Kucrnopoa B 3TOM Xe rase;

- CpOK cNyx6bl AaTunka MOXET YMEHbLUWTLCSA BCEACTBUE BbICOKOTO cogepkaHus B po6e opraHnyeckux
pacTBopuTenelt, BCTyNatoLLMX B XMMUYECKYHO pPEaKLUIO C 3MEeKTPOSIUTOM.

5.5.4 OTpaBneHue

Ha anekTponuT nnv anekTpoabl AaTYMKOB MOTYT BMUAITL pasnuyHbIe rasbl, cogepkawmecs B npobe, 4to
MOXeT NPUBOAUTL K NOTepe YyBCTBUTENbHOCTU AAaTYMKOB, O YEM AOSHKHO BbIThb YkaszaHO B pyKOBOACTBE MO 3KCN-
nyarauum.

Kpome crniyvaes 3arpsisaHeHus, onucaHHbIX Bbllle, AOCTYN Kucnopoaa kK MembpaHe gatumnka MoOXeT nocre-
NMEHHO YMeHbLLAaTLCA U CO BpeMeHeM 6bITb MONHOCTLIO NePeKpLIT NPoAYKTaMu peakLMu, Hanpumep, rMaponusa
TaKux ranioreHcogepxalimnx coeaguHeHuin, kak cotopug 6opa (1) (BF 3), TeTpaxnopcunan (SiCly) nT.4.

HekoTopble kncnopogHble AaTuukv MOTyT TEPSATL YYBCTBUTENBbHOCTbL U3-3a BonbLuoro cogepxanus CO, B
aHanmaupyemoi cpege, BCTYNarLLEro B peakLuio C 3NEKTPONUTOM.

5.6 MnamMeHHO-MOHN3ALUNOHHbIE AaTYUKU

MpuHumn paboTbl NNaMmeHHO-MoHU3aLMOoHHbIX gaTurkos (ML) ocHoBaH Ha MOHU3aLUWK B 351EKTPUYECKOM
none opraHNYecKMx coeanHeHWI, Korga oHU CKUralTcs B nnameHn sogopoaHoi ropenku. O6pasytoLieecs npu
3TOM WOHHOE 06naKo nepemellaeTcst o BO3AENCTBAEM PasHOCTU NOTEHLMAIOB B HECKOSILKO COTEH BOJbT, MOA-
AepXvuBaemoi Mexay af1eKTpoaamMn B KaMepe cropaHust. 1o nepemMelleHre co3gaeT oYeHb cnabblil anekTpu-
YecKuii TOK, NPONOPLIMOHaNLHLIN coaepKaHuio onpeaensieMoro KOMMoOHeHTa (raza Unu napa) B ra30BOM NOTOKE.

NHepTHLIe 1 peakue (BnaropoaHble) rasbl, okcuAbl a30Ta, ranoreHsl, a3oT, KUcnopog, Avokcua yrnepoaa,
YeTbIPEXXIOPUCTLIR Yriepoa 1 Boda He onpeaensitoTcsl AaHHbIM METOA0M.

5.6.1 O6nacTb NnpUMeHeHusl

MO ucnone3yeTen, koraa Heo6XoAUMbI BbICOKast YYBCTBUTENBLHOCTb, LUMPOKUIA Anana3oH usMepeHuiA, Manas
NOrpeLHoOCTb N3MePEHNs, YCTONYMBOCTL K OTPaBIIEHUIO U BLICTPOE BpeMsl YCTAHOBIIEHUS NoKasaHui (MOXHO
nobutbea BpeMeHu yctaHosneHust meHee 1 ¢). MWL npurogeH anst usmepeHust B gnanasoHax o1 eauHuL, MUnv-
OHHbIX gonet go 100 % HKIMP v aaxe Boile.

C nomoupto MO MoxxHO onpeaensiTe NOYTU BCE OpraHu4eckne coeguHeHust, 6onbLIMHCTBO U3 KOTOPbIX
roptoune. UcknioveHuem ssnsitoTcs hopmanbaeryg u MypaBbyUHas KucnoTa.

JaHHbIR TN AaTYUKOB NPUroAeH Anst U3MepPeHUiA NPu NMOBLILLEHHLIX TeMepaTypax.

5.6.2 OrpaHu4eHuUs1 N0 NPUMEHEHUIO

MpuHUMN aelicTBUS He obecneunBaeT M3brpaTenbHOCTb, Tak Kak, Kak MpaBuIlo, BCe opraHMveckue coeau-
HEeHWA BbI3bIBAIOT NOABEHUE cUrHana Agatyuka. Ecnu npeagnonaraetcs NpucyTcTBUe APYruxX rasos B MecTe
yctaHosku ML, Heobxoanmo NpoBecTU rpadyuMpoBKY AaTuMKa Ha TOT ra3, K KOTOPOMY OH HaMeHee YyBCTBUTE-
neH. OgHako ANA AaHHOTO MeToAa OTHOCUTENbHas YyBCTBUTENbLHOCTL Nyylle noaaaeTca pacyeTy, Yem ans
Apyrux MeToaos.
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MoMUMO yKe YMOMSIHYTbIX OpraHUYECKUX CoeaAUHEHUI, K KoTopbiM ML, He YyBCTBUTENEH, AaHHbIE AAaTYUKA
TaKke He NpUroAHbI Ans obHapyXXeHust roproUMx HeopraHU4eckux rasos, Bogopoaa, okeuaa yrnepoaa, ammuaa,
cepoyrnepoaa, cepoBogopoaa U LMaHUCTo-BOAOPOAHON (CUHUIBHOW) KUCTOTHI.

C nomouukio MU MoXHO Talkcke onpeaensiTs PAA HErOPHOUYNX OpraHUYecKMX CoeaUHEHWIA.

[nsa ropeHns BoAopoaHoOMN ropesku TpebyeTca nogaya nssHe sogopoaa v (06bIYHO) CUHTETUYECKOro BO3ay-
xa. CurHan gatumka cunbHO 3aBUCUT Kak OT pacxofa npobbl, Tak U OT pacxofa BoAopoaa U B MeHbLUel cTeneHn
OT pacxofa Bosayxa Ans ropeHusi. CnegosarensHo, Heo6xoaMMo nogaepXkmBaTh NOCTOAHHOE AaBNeHUe aHanm-
31pyemMoii ra3oBoi cmecu (Npobbl), Bo3ayxa n Bogopoaa, Npu 3TOM crnegyet OTMETUTb, UTO OrHenperpaguTeny,
ucnonb3yemble B TMHUM Npo6ooTBopa, MOTyT 3aCOPUTLCS, Y BOSHUKHYT TPYAHOCTU C COXPaHEHNEM HEU3MEHHOTO
pacxoga npobbl.

5.6.3 Bnusinne HeonpeAensieMbIX KOMNOHEHTOB

anoreHcoaepxaluue yrnesoAopoabl CHUKaT YyBCTBUTENBbHOCTb, €CAW ra3oaHanusaTop oTrpagymposaH
Ha u3MepeHue obLLero cogepxaHus yrinepoaa B razoBoi cMeci.

MU Henb3s NPUMEHSTL ANt UBMEPEHUIA B CMECSIX C BLICOKMM coAep)KaHWEM rasoB, KOTOpbIE racaT nnams,
Hanpumep GpPEOHOB.

5.6.4 OTpaBneHue

Kak npasuno, Ans AaHHbIX 4aTYMKOB HE XapakTepHO OTpaeneHne, Ho ecnu B Npo6e NpUCyTCTBYIOT Kpem-
HUopraHuyeckue coeguHeHUs Unu Apyrue BeLlecTBa, KoTopble 06pa3syroT TBepable NPoAYKTbI CropaHust, TO OHU
MOTYT BbI3BaTb 06pa3oBaHue HaneTa Ha anekTpoaax v Ha 3onsauun, KOTOPbIN NPUBEAET K CHUXKEHUIO YyBCTBU-
TEeNbHOCTU U, B KOHLE KOHLIOB, cAenaeT gaTtyuvMk HepaboTocnocobHbIM.

5.7 AHanusaTtopbl TeMnepaTypbl NnameHu

MpWHUMN AeCTBMS AaTUMKOB — aHanM3aTopoB TeMrepaTypbl namenn (ATI) ocHoeaH Ha NOBbILLEHWUN TEM-
nepaTypbl NIaMeHu, B KOTOPOM CXKUraeTcsl MOCTOAHHBIA MOTOK Bogopoaa (Unu Apyroro rasa). 3To NoBbILLEeHne
BbI3blBAETCA HanMuueM B nNpobe Bo3ayxa roptoumx npyuMeceit, noaaepxusarownx ropeHme nnameHu.

5.7.1 O6bnacTb NpUMeHEeHUsA

AT ncnonk3yoT 4ns uamepeHust obLLEero KonMyecTsa roplodnx rasos 1 NapoB Npu UX cogepXxaHuu B
npobe Hwke 100 % HKIP, koraa TpebyeTcs BuICTpoe Bpemsi ycTaHOBIEHUS NoKa3aHUin. MoXHO 4oBUTLCS BpeMe-
HW yCTaHOBNEHWUs NokasaHuii MeHbLue 5 c.

ATl npurogeH anst UaBMepeHnin NPy NOBLILLEHHBIX TeMnepaTypax.

5.7.2 OrpaHUy4yeHUs No NPUMEHEHUIo

AT He siBNsieTCA U3buUpaTenbHbIM, Tak Kak ero BbIXOAHON CUrHan 3aBUCKT TONBLKO OT TEMIIOTBOPHOW cno-
cobHocTM Npobel. Mpy BEICOKOM cogepXXaHUK onpeaensieMoro KOMNoHeHTa xapakTepucTuka npeobpasosaHus
HenwuHeliHa. Mogpo6Ho 06 orpaHWYeHUsX ykasaHo B pyKOBOACTBE NO 3KCnnyaTauuu.

He pekomeHgyeTcs ucnonb3osate AT Ana nsmepeHuii npy sHaveHnsIX o6beMHor 4onu onpeaenaemoro
KOMTMOHEHTa, COCTaBMNAOLLUX EAUHULILI MUMAUOHHBLIX AONENA.

Onsa paboTbl AT TpebyeTcst nogava U3BHE OAHOIO UK HECKOSbKUX rasos. [na nnameHn Heobxogum
BOAOPOA UM Apyroe roptovee BellecTso. [ina ropenku Heobxoammo obecneunTts Unv NpUcyTcTene B onpeaens-
€MOM rase Kucrnopogaa, Unv otaensHyo nogady Bo3ayxa. CurHan Kputuiecku 3aBucuT oT pacxoga npobebl, ropto-
Yero BeLLeCTBa W, eciin UCNonb3yeTcs, Bo3ayxa ansa ropeHusi. CnegosaresibHo, kak 1 B cnydae ML, Heobxoau-
MO yAepXunBaTh Ha NOCTOAHHOM YPOBHE AaBneHUe aHanM3vpyemol rasoBoi cmecu (Npobbl), Bosgyxa v roprove-
ro rasa, Ho criegyeT OTMeTUTb, YTO OrHenperpaguTeny, UCnosb3yemble B NIPo600TOOPHON NUHUK, MOTYT 3aCOPUTL-
s, co3aas TPYAHOCTU € NoaaepKaHnem nocTosaHHOro pacxoga npobwl.

5.7.3 BnusiHue HeonpeaensieMbIX KOMNOHEHTOB

lanoreHcogepxaluve yrnesogqopoasl, HanpumMep X1aaoHsl, NPU BbICOKUX COAEPXAHUAX YMEHbLUAKT CUr-
Han aaTyuka, Tak Kak CHUXKaloT TemnepaTypy nnameHu 1 gaxe MoryT 3aracuTb ero.

5.7.4 OtpaBneHue

OTpaensatoLime Bo3AeincTBMA Ha AaTYUK HEU3BECTHbI.

5.8 ®POTOMOHU3ALUOHHbBIE AATYUKU

MprHUMN aercTnA hOTOUOHU3ALMOHHBIX AaTynkos (PW) ocHoBaH Ha MOHW3aLUWK ra3oB NOCPEACTBOM Yilb-
TpaduroneTosoro (Y®) usnydeHus, ucnyckaemoro cneuyasnsHOW Namrom, ¢ M3BeCTHOW ANWHOW BONHLI U, cneao-
BaTenNbHO, aHepruei poToHa, 06bLIMHO BhIpaXXaeMoW B aneKTpoHBoNbTax (Hanpumep, 10,6 aB).

Bo3mMoXXHOCTM MeToAa Mo onpeaeneHno roptoYmx razoB orpaHUyeHsbl, U ¢ CambiMU PacnpocTpaHeHHbIMM
Y®-namnamu 3TM METOAOM He yaacTcs 06HapyXWTb BCe roptoumne rasbl.

MoHN3aUMOHHBI NOTEHLManN pasnnyHbIX BeLEeCTB MOXHO HaWTU B CPaBOYHON uTepaType Wnun NoslyunTb
nepeveHb y U3roToBUTENA razoaHanM3aTopos.

22



rocTt P 52350.29.2— 2010

5.8.1 O6nacTb NpUMeHeHUs

®NI nenonbaytoT, Koraa OCHOBHLIMY TpeBoBaHUSIMN ABMSAIOTCS BbICOKasA YYBCTBUTENBHOCTb, YCTONHUMBOCTD
K OTpaBrsAoLLM BELLeCTBaM U Manoe BpeMs yCTaHOBIEHUs NokasaHui, kak npasuno, oT2 a0 10c.

XoTs 3TOT MeTOoA NpeaHasHayYeH npevmyLLecTBEHHO Ans UCNOSb30BaHWUA B CTaLMOHAPHbBIX rasoaHanmaarto-
pax, HO NPUMEHSAETCH U B MEPEHOCHbLIX (PYUHbIX) UMW NepeaABMKHBIX razoaHannsaTopax anM3oauyeckoro gen-
CTBUSA 1 0B6BIYHO UMEET BCTPOEHHbIA Hacoc Ans NPUHYAUTesIbHOro oTopa Npobbl.

®W[ npurogeH Ans ornpeaeneHunsi cogepxaHuns ra3oB 0T HECKONbKUX MUNSIMOHHBIX 40Nel A0 NPUMEPHO
2000 mMnH~". Taknm 0BpasoM, MeToa NpuUroaeH Ans onpeaeneHns Kak TOKCUMHOCTU cpebl, Tak U ee B3pLIBoonac-
HOCTW.

Kpome Toro, PN 06bI4HO MCMONL3YIOT ANs U3MEPEHUs coaepXXaHWs ra3oB B HECKONbKO MUSTAIMOHHbIX
fonen B Te4eHe KOPOTKMX NPOMEXKYTKOB BpeMeHW, HanprMep Npu MoUcke yTeuku.

5.8.2 OrpaH1M4YeHUs NO NPUMEHEHUIO

MpuHLUMN n3mepeHns He obecriednBaeT nsbnpaTensHoe onpeaeneH1e ropiouunx razos. Jatunk oGHapyxuea-
eT BCe BeLLeCTBa, Y KOTOPbIX MOHU3ALMOHHbIV NOTEHLMan HUXe, YeM 3Heprus nanydeHnsa Y d-namnol, n He o6Ha-
pyXuBaeT coeguHeHWs, UMeloLLe NOHU3ALMOHHBIA NoTeHUMarn, NPesbIaoLWMA SHEPTUIO U3STYHEHUS NaMnbl.
BonblinHeTBO gaTymkos obopyaosaHo Y®-namnoii ¢ aHepruen uanyydexus 10,6 aB. Namnbl ¢ 6onee Bbicokoi
3Hepruer n3ny4eHns UMeLoT MOHWKEHHbIA CPoK CryXobl.

®U[ He moxkeT obHapyX1Tb OKCUA yriiepoaa, BOAOPOA UMW MeTaH B Bo3ayXe.

Takum 06pa3om, 3TOT MeToA He NoAXoAnT ANs 0oBHapYXXeHUst Nerknx NpeaenbHbIX YrieBogopoaoB U HEKO-
TOpbIX Apyrmx BewecTs. O4HaKo N3MEeHeHWe aHeprun n3nydeHus namnel ot 8,4 aB (4To uckniovaeT obHapyxeHne
MHorux BeLLllecTs) go 11,7 3B (npu onpegeneHum roptoumx BeLLECTB B BO3AYXE) NO3BONSAET 0GHAPYXUTh Gonbluee
KOJIMYeCTBO rasos (CM. pyKOBOACTBO MO 3KcnyaTaLumu).

®U[ He pekoMeHayeTCA NPYMEHATL Ans onpegerieHus cogepXaHunsa onpeaensieMoro KOMMoHeHTa ¢ o6beM-
Hoit foneii cabie 2000 MnH™" U3-3a HENMHEHOCTY XapaKTepPUCTUKM npeobpasosaHua. OrpaHnyeHna no avana-
30HaM M3MepeHNii CM. B pyKOBOACTBE MO aKcrnyaTaumm.

5.8.3 BnusiHne HeonpepensieMbIX KOMNOHEHTOB

KoshdmumeHT 4yBCTBUTENBHOCTU CUNBHO 3aBUCUT OT MOHM3ALMOHHOMO NOTeHLUMana rasa.

Mapbl BOALI MOTYT BbI3BaTL BIXOAHON CUrHaN AaT4UKa, 3KBUBANIEHTHbIN HECKOMBKMM MUITITMOHHBLIM OAM.
OTOT cUrHan He AIBNSAETCA pe3ynbTaToM MOHW3aLMK (MOHW3aLMOoHHbIA noTeHuman H,O coctaensieT 12,6 aB), a
BO3HWKaET B pesynbTaTe B3anuMOo4eiCTBIS BOAbI C MaTepuanamm, OKpy>KatoLLMMK SMEeKTPoabl.

Bhicokoe cogepkaHue MeTaHa B NPUCYTCTBUM ONpeaenisieMoro KOMNoHeHTa MOXET NMPUBECTU K yMeHbLUe-
HUWIO NoKasaHWiA U3-3a NodaBnNeHUs MOHU3aLIUN.

KoHaeHcaT, TBepAble YacTuLbl, NATHA OT NanbLUeBs U T.4. Ha Namne WY okHe AaTunMka MOryT U3MEHUTb
WHTEHCUBHOCTb YP-13nyueHuns u, crnegoBatesibHO, YyBCTBUTENbHOCTb.

5.8.4 OTpaBneHue

OTpasnsioLLme BO3AENCTBNSA Ha AaTUNK HEU3BECTHBI.

NamepeHne cogepxaHuns psaa CoeauHEHWA, Hanpumep CroxHbIX 3MPOB WU CTUPOIA, MOXET NPUBECTU K
pasnoXeHWto BeLLeCTB, MoABEPrHYBLLNXCS BO3AEACTBUIO YP-13nyUeHnsl 1 OTIIOXKEHUIO MX Ha konbe Y®-namnbl.
CnepoartenbHo, pekoMeHayeTcs perynsapHo ovuLaTte YP-namny (CM. pykoBOACTBO MO SKCMyaTaLum).

5.9 MNapamarHuTHbIe gaTynKkM Kucnopoga

Kvcnopoa obnagaet cunbHbIMU NapaMmarHUTHLIMU CBOMCTBaMU (BTSrMBaETCA B MarHUTHoe none). Fassl,
cofepxaLuue kucnopog, 6yayT cTpeMUTLCSA pasaenuTbes B CUbHOM MarHUTHOM Mosie ¢ CUITol, NponopuuoHans-
Ho o6bemHomy cogepxaruio kucnopoaa. NO u NO, pazgenstoTcs B IponopLmoHanibHO MeHbLUer CTeneHn, Ans
ApYrux rasoB addeKT NpakTUieckn OTCYTCTBYET, YTO AenaeT 9TOT MeTo oUeHb U3bmpaTenbHbIM K Kucnopogy
npy OTCYTCTBUU 3HAYMTENbHBIX KONMMYECTB OKCUAOB a30Ta.

5.9.1 O6nacTb NpPUMeHeHwUs

MapamMarHnTHbI AaT4YnK UCNONL3YIOT ANs onpeaesieHus Kucnopoaa B criyvasx, korga OCHOBHbIMU Tpe6o-
BaHWAMU ABNAOTCA U36UpaTenbHOCTL, AONTOBPEMEHHas CTabUIbHOCTb U YCTORYMBOCTL K OTPaBNAOLWMM BeLLle-
cTBam.

JaHHbIA gaTumk npurogeH 4ns onpeaenieHns o6beMHoO 4oNK KUCNopoda B AnanasoHax n3aMepeHuin ot
0% — 1% Ao 0 % — 25 %. BoamoxHo onpepeneHve obbemHoli gonum BnnoTb Ao 100 %. PasHuua mexay
HWKHUM U BEPXHUM Mpeaenamu ananasoHa uamepeHmnii o6bemHol 4onu kucnopoaa AorkHa npesblwats 0,5 %.

B 3aBncMMOCTM OT 0cOBEHHOCTER KOHCTPYKLIMM AaTumka BPEMS YCTaHOBNEHUSA NOKasaHUA MOXEeT Bapbupo-
BaTbCs 0T 6 go 40 c.
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5.9.2 OrpaHu4YeHUs NO NPUMEHEeHU o

B 3aBurcMMocTy OT 0coBeHHOCTENR KOHCTPYKLMM AaT4MKa rasoaHann3aTopbl MOTryT:

- UCNOMb30BaTh OAWH UMW HECKOMLKO BCMOMOTaTeNbHbIX ra3os;

- cogepXaTb UCTOYHWKM BOCMaMeHeHNs (HarpeTble YyBCTBUTENbHbIE 31EMEHTbI);

- ObITb YYBCTBUTENBHLIMU K yaapam v (i) subpauum.

B GonbluMHCTBE Cnyvaes Heobxoavma KoMneHcaums BIUSHAS USMEHEHWA 4aBneHns 1 TeMnepaTypbl.

5.9.3 BnusiHne HeonpeaensieMbIX KOMMOHEHTOB

3a nckntoveHreM NO 1 NO,, curHan ot KOTOpbIX MpX PABHOM C KUCIOpOOOM cogepaHuu paseH npnbnu-
3utenbHo 50 % 1 4 % COOTBETCTBEHHO OT CUrHana, BbI3BaHHOTO KUCOPOAOM, HE BbISIBNEHO CYLLECTBEHHOM
YYBCTBUTENLHOCTU K APYrMM rasam.

5.9.4 OTpaBneHune

OTpaensioLe BO3AEANCTBUA Ha AaTYMK HEU3BECTHbI.

6 Bbi6op razoaHanuTuyeckoro o6opyaoBaHus

B gaHHoM pasgene v pasgenax 8 19 paccMoTpeHbl NyTU MPUHSTUA peLleHnii Ha OCHOBe WHbopMaunn,
cofepalleics B JOKyMEHTaUUn U3rOTOBUTENS, a Takke AaHHbIX O MeCTe YCTaHOBKU rasoaHannTuieckoro obopy-
AoBaHus. JokyMmeHTauns MoxeT BbiTb AOBONBHO 06LLNPHOR, 0c0BeHHO Anst 6oMNbLUNX CTauMOHapHbIX CUCTEM, U
AOIMKHA BECTUCh B BUAE NErko NPOBEPSAEMOro KOMMeKTa AoKyMeHTauuun. BaxkHo, 4ToBbl OHa cooTBeTCTBOBaNa
BCEM U3MEHEHUsIM, NPON3BOAMMbIM B razoaHanutuyeckom obopyanosaHumn, U cogepxana ot4eThl 0 NpoBeaeH-
HbIX TEXHUYECKNX 0BCY)KUBaHUSX 1 rpagyupoBkax. B npunoxeHun C npeactasneH TUNOBOW ONPOCHLINA JTACT,
KOTOPbIA MOMOXKET NPUHSATL PeLLeHUs Ha MepBoHaYanbLHOM aTane.

MpumevaHnne —IrOCT P 52350.29.1, yctaHaBnueaowmin obwme TexHnyeckme TpeboBaHus K rasoaHanm3aro-
pam roploYux rasoe, BKIYaeT onpegeneHHbli MUHUMYM KNMMaTUHeCKuX UcnbiTaHuiA. [lnana3oH U3MeHeHus1 napameT-
POB OKpYXarwWwen cpeasl Ansa 3TUX UCTIbITaHWI NpuBeaeH B npunoxennn B. [ins o6opyaoBanus, otBevatowero tpebosa-
HUAM YKa3aHHOrO cTaHAapTa, UCMbITaHWA MOMYT MPOBOAUTLCS NPU YCNOBUSIX, BLIXOAAWMX 3a yKasaHHble npepgernsi.
B aTom cnyyae nogpo6Hyto MHMOPMaLUIO MOXHO MOMNy4YUTh Y U3roToBUTENs1 o6opyaoBaHusl.

6.1 O6wwue cBegeHUs

Mpu BEIBOPE rasoaHanUTUYeckoro obopyaosaHus 4s onpegeneHusa roprovmx rasos cnegyet yunTbiBaTb
XapakTepUCTUKN OKpYKaroLLelt cpebl Y TpeBoBaHWUA K MECTY ero YCTaHOBKM, a Takke LieNI KOHKPETHOro NpUMeHe-
Hus. CnegyeT obpaTuTb BHUMaHWE Ha 6e30MacHOCTb TEXHUYECKOTro NepcoHana, 0co6eHHO B NPUCYTCTBUM NApoB..
YkasaHusi npuBeaeHsl B pasgene 4. Takke HeobxoAUMO yunThIBaTk BCE XapaKTepUCTUKN ra3oaHanTuueckoro
obopyaoBaHus, koTopble MoryT noTpebosaTth 0co60I OCTOPOXKHOCTU BO BPEMS €0 UCMNOMb30BaHWA U UHTEepnpeTa-
Lun pesyneTaToB ero paboTsl. Kaxabld TMMN gatTinkos obnagaeT CBONCTBEHHLIMU NULWb eMy OrpaHUYeHUAMMU,
onucaHHbIMU B pasgene 5 1 bonee nogpobHO B NpUNoXeHuu A.

MpumMedaHue— Llenbio HacTosAWweEro craHaapTa He SIBMAETCA HanoXeHNe OrpaHNYeHni Ha UCNOSb3OBaHUe
razoaHanuaaTopoB, NPUHUUIMbI ERCTBUSI KOTOPLIX OTAIMYHBI OT ONUCAHHbIX B 5.1—5.9, unu npensatcTene pasBUTUIO HO-
BbIX MeToAoB onpegenerHus. OgHaKko kpaiHe BaXkHO, YTOObI BO3MOXHOCTU MeToga onpeaeneHns Gbinu Takoebl, YTO6bI
TEXHUYECKNE XapaKTepUCTUKM ra3oaHann3aTopoB COOTBETCTBOBAIM HAMEYEHHOMY MPUMEHEHWIO, a UX UCMONb3OBaHUe
Oblno 6e3onacHbIM.

[nsa rasoaHannsaTopoB roproYnX ra3oB U CBA3AHHOIO C HAM O60py,CIOBaHMﬂ CyuiecTByIOT iBE HE3aBUCU-
Mble KaTeropui UCNbITaHWIA:

- IpoBepKa TEXHUYECKNX XapakTepUCTUK — NPOBOASIT, UTOBLI yAOOCTOBEPUTLCA, HYTO rasoaHann3aTopbl Npu-
rogHbl 4115 onpeaeneHuns roploymnx rasos U X AnanasoH U3MepeHuia COOTBETCTBYET HasHa4YeHUIo.

MpwumeyaHune— OueHka razoaHanM3aTopoB ropioymx ra3oB Ha COOTBETCTBUE TEXHUYECKUM TpebGoBaHusIM,
npveegeHHbIM B FOCT P 52350.29.1, MoXeT NOCHyXuUTb OCHOBOW A1151 MPUHATUA PelleHnst 0 NPUMEeHeHUN ra3oaHanmaa-
TOpa KOHKPETHOro TMNa;

- BNeKTpnveckmne NCnblTaHUA — NPOBOAOAT, yTOo6bI yAOCTOBEPUTLCA, YTO CaMW rasoaHanusaTtopbl He CMOTyT
MNOCNYXUTb NCTOYHMKOM BOCMJTaMeHeHNA B3prBOOI'IaCHOI7I cpeabl.

MpumedaHue —Heob6xoaMmo COOTBETCTBUE METOAOB B3PbIBO3aWMTLI TPEGOBaHUAM cTaHgapTos cepuin FOCT
P 51330, FOCT P 52350 u FOCT P M3K 60079. TpeboeaHus pacnpocTpaHATCA Ha BCe YacTu rasoaHanuaaTopa, B TOM
yKcne Ha AaTYMKM TOKCUYHBIX FA30B W kucnopoga. Mcnbitanms, ceptudmkaumsa n MapkMpoBKa A0MKHbI COOTBETCTBOBATL
OEeNCTBYIOWUM HauuoHanbHbIM HOpMam.
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NMPEOOCTEPEXEHUE: CtaHaapTHas knaccudgmkauus 30H U COOTBETCTBYoLWas cepTudmkalus o6o-
pyAoBaHWUA HeaeUCTBUTENbLHBI AN cpea, o6oraweHHbIX KUCNOPOAOM, HaNnpUMMep B cryyae ra3oBbIX CMe-
Cer Ons CBapKu.

6.2 Kputepuu BbiGopa

6.2.1 O6wwume Kputepun

6.2.1.1 Kputepuu suibopa rasoaHann3aTtopoB

Mpu BLIGOPE ra3oaHann3aTopoB criegyeT yunTbIBaTb Creaytolwme KpUuTepuu:

a) NnepeYeHb ra3os, KOTOPbIE rasoaHaIM3aTopbl 4OMKHbLI ONPeAensTs, BO3MOXHOE COAepKaHWe AnNs Kaxao-
ro rasa, KoTopblAi MOXeT MPUCYTCTBOBATL, U, CiegoBaTenbHO, HeobxoanMble AnanasoHbl U3MepeHnii n Tpebye-
Masi TOMHOCTb;

b) npucyTcTBME HeONpeaensieMbIX KOMMOHEHTOB, KOTOPbIE MOTYT OKasbIBaTh BIUSIHWE Ha pesynbTaTkl UaMe-
PEeHWA;

C) LieNnb NPpUMEHEHUs razoaHanmMa3aTopoB, HanpuUMep: KOHTPOMb B3PLIBOOMACHOCTM cpeabl, 6e30MacHOCTL
TEXHWYECKOro nepcoHana, obHapyXeHue yTeukn Ui UHble Lienu;

d) Kakumu fOSMKHBI ObITb razoaHannsaTopbl — CTaLMoHapHLEIMU, NEPeaBMKHLIMU UM NepeHocHsIMK. [MNoa-
po6HO 0 NperMyLLLeCTBaX 1 OrpaHNYeHUsIX 3TUX TPEX BUAOB rasoaHann3aTopoB cM. B pasgenax 8u 9;

€) Kak npoucxoauT gocTaska Npobbl K AaT4nKy — nocpeacTBoM Andpy3ny Unu NpuHyaMTENbLHON nogayu.
MoapobHo o cnocobax gocTaBku NpobblicM. B 6.2.3 1 8.1;

f) knacc B3pbIBOOMACHOW 30HbI, rAe NpeanonaraeTcs ycTaHoBKa ra3oaHann3aTopos;

g) YCIOBMS OKpYXXatoLLen cpeabl B NpegrnonaraeMoM MecTe YCTaHOBKM U X COOTBETCTBME TEXHUYECKUM
XapakTepucTvkam npeanaraembix ra3oaHann3aTopos;

h) maTepuansl 4aTYNKOB U KOPMYCOB razoaHan“3aTopoBs U X COBMECTUMOCTb C XapaKTepPUCTUKaMM OKpYKa-
foLLel 1 KOHTPOMPYeMOol cpef (Hanuuune BelLLecTB, BbI3blBaOLLIMX KOPPO3Uo, BeTpa, 40XKASA, MPOMbIBKA CTPyei
13 WnaHra). He 4omkHbI NPUMEHSITECS B razoaHanMTuieckoMm o6opyaoBaHUn MeaHble He3alUWEeHHbIE YacTu,
€Cnv B cpefie MOXET NPUCYTCTBOBATL aLeTUIEH, TakK Kak BO3MOXHO 0bpa3oBaHue B3pbIBOOMNacHbIX aLeTUNeHnaoB
Meau;

i) Ntobble 0CoBEHHOCTN KOHKPETHOTO razoaHanunsaTopa, TpedytoLmne ocoboro BHUMaHUsS Npy UCNoSb30Ba-
HUM ero No HazHa4YeHUo UM UHTEPNPETaLMN ero BbIXOAHbLIX CUTHASOB;

j) BpeMeHHble COOTHOLLEHUs W B3anMogecTBMe rasoaHannsaTopa ¢ 3alluMTHLIMU U CUTHATNTU3UPYIOLLIMMMU
ycTpoiicTBamu (cM. 6.2.1.2 1 8.7);

k) Toe6oBaHUSA k rpagynpoBKe, B TOM Y/CHE K NPOBEPKE HYSIeBbIX MOKasaHWiA;

[) TpeboBaHWst oxpaHel TpyAa U NPpoMbILLNeHHOW 6e30MacHOCTY ANsl MOHTaXKHUKOB, onepaTopos, crneuvani-
CTOB MO rpaynpoBKe U TEXHUHECKOMY 06CNYXUBaHWIO U APYTUX WL, KOTOPbIE MOTYT HaXOAUTLCA B KATErOPUPO-
BaHHOW 30He.

He3zaBncrmo oT BbIGpaHHOro TMna gatduka pesynbTaT U3MepeHUst MOXeT 6bITb OLLIMBOYHBIM, ecnu:

- rasoaHanusaTop, rpagyMpoBka KOTOPOro NpoeedeHa no ogHOMY rasy, UCTonb3yT ANA onpeaeneHus
Apyroro rasa;

- razoBasi npoba He NoAroToBNEHa, B HEV NMPUCYTCTBYIOT BOASHON UMW WHbIE Napbl UMW rasbl, BAUsiOLLME Ha
rnokasaHusi, HeKOTopble 13 HUX MOTyT CBECTM K HYIH0 BbIXOOHOW cUrHan gatyuka;

- UI3BMEHEHWeEe YCMOBWIA OKpy>KatoLLe cpefbl (ECNU He MpeaycMOoTpeHa X KOMMeHcaUuUs) BAUSAET Ha BbIXOA-
HOIA cUrHan oTAenbHbIX BUAOB AaT4MKOB.

6.2.1.2 Bpemsi cpabaTbiBaHMs

MazoaHanuTMyeckas cuctema Ansa onpeaeneHus FoproYmnxX razos 4omkHa BbITb cnpoekTupoBaHa Takum 06-
pasom, 4Tobbl Bpems cpabaTbiBaHys Bceli cucTeMbl BbINo MeHbLLE, YeM MaKCManbHoe Bpemsi 3anasabiBaHus,
paspeLleHHoe Ans AaHHoro npumMeHeHus. CnedyeT NPUHATE BO BHUMaHWe, Mo KpaliHel mepe, cneaytoLiue dak-
TOpbI:

a) BO3MOXHYH MHTEHCUBHOCTb YTEUKW roproYero rasa;

b) Bpems TpaHcnopTUMpoBaHUs NPobbl K AaTuKKy;

C) BpeMsl yCTaHOBIEHUsI CUrHana gatiuka;

d) Bpems 3afepkKku B NIMHWSIX Nepeaayu AaHHbIX;

e) Bpemsi, Heobxoaumoe AN BKNHOYEHUs yCTPOMCTB CUrHanuaaLmy v nepekiioYaioLLmX cxem;

f) Bpems, HeobxoamMmoe UCnoHUTENbHLIM YCTPOUCTBaM, HanpuMep KnanaHam-oTcekaTensam, ans cpaba-
ThIBaHUS;

g) Bpems, Heobxoanmoe onepaTopy, HTOObI NPUHSATL PeLLeHUe U MPOU3BECTU PyYHOE BMeLLaTebLCTBO;

h) ypoBeHb kBanudukalm nepcoHana.
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6.2.2 OnpegensieMble KOMMOHEHTbI

lasoaHannsaTopbl AOMKHbI GbITb YYBCTBUTENBHBI K KXKAOMY U3 ra3oB, coaepkaHne KoTopbix Tpebyetcs
onpeaensaTs, a ux AnanasoHbl USMepeHuii No Kaxkaomy onpeaenaeMomMy KOMMOHEHTY A0MKHbI COOTBETCTBOBATb
hakTuyeckomy coaepkaHuio, BO3MOXHOMY B KOHTpoNMpyemMoi cpege. Heobxoaumo nayunts nHopmMaumio 3a-
BOAA-N3rotoBUTENS, YTOBLI cAenaThb 3aKn4eH1e O NPUrogHOCTU KOHKPETHLIX ra3oaHanmnsaTopos.

NMPEAOCTEPEXEHMUE: TepMokoHayKTOMeTpUYeckue, MHd pakpacHble, aneKTpoxuMmuieckue, go-
TOMOHU3ALIMOHHbIE U NONYNPOBOAHUKOBbLIE AATYUKM FOPIOYUX ra3oB MOTYT 6bITb YyBCTBUTENbHbI K HEKO-
TOPbIM HEropIOYUM rasam; apyruve TUnbl 4aT4YUKOB, HANPOTUB, MOTYT ObITb HEeYYBCTBUTENbHLI K pagy
roprouux rasos. Hanpumep, nonynpoBogHUKOBbIE AaTYUKU FOPIOYMX Fa30B MOTYT Takxke GbITb YyBCTBU-
TemnbHbI K Napam BoAblI UNWU NpoAayKTaM cropaHus. B kaxxaom cnyyae AOMKHbI O6bITb NONyYeHbl AaHHble
WU3roToBUTENSA NO BIUAHUIO HeonpeaensieMbIX KOMMOHEHTOB ANsi KOHKPETHOW MOAenu rasoaHanusaropa.

Kak npaeuno, HeBO3MOXHO onpeaesiMTe coaepXkaHue oTAeSbHbIX FopHUMX ra3oB B UX CMECU, UCMONb3ys
rasoaHanusaTopbl ¢ NpUHLMNaMW ASACTBUS, ONMUCAHHLIMU B HACcTOSILLEM cTaHaapTe. OBLIMHO rasoaHann3aTopsl,
NPUHUMMBI AENCTBUS KOTOPLIX ONUCaHb! B 5.1—5.9, pearvpytoT Ha 60MbLIMHCTBO UK Ha BCE roprovne KOMMOHEH-
Thl CMECU, He pasnuyas ux.

Koraa cyluecTByeT BEpOATHOCTL MPUCYTCTBMUS HECKOMBKUX ra30B B KOHTPOSIMPYEMOi cpefe, pekoMeHayeT-
cs1 BbIGMpaThL razoaHanmsaTop, rpagyvpoBKa KOTOPOro NpoBeaeHa Mo NoBepOUHOi razoBol cMecK, coaepalLiei
TOT ras, YyBCTBUTENLHOCTL K KOTOPOMY MUHUManbHa. OgHako cneayeT y6eauTLes, UTo YyBCTBUTESNLHOCTL Mpa-
AyVpOoBaHHOro Takum 06pa3omM razoaHanusaropa K Apyrim rasam, KoTopble MoryT NMpucyTCTBOBaTh, 40CTaToMHa
ANs Ux onpeaeneHust. Ecnv aTo He Tak, TO MOXHO NpUGerHyTh K anbTepHaTUBHOMY noaxoay: BuibpaTh razoaHa-
n3aTopbl PasHbIX TUMOB U NPOBECTU UX rpagyupoBky ro MIFC, cogepXallum Te rasbl, NPUCYTCTBUE KOTOPLIX B
KOHTpONMpyemoii cpeae BeposiTHO.

Korga Heo6Xxo4nMMo KOHTPONIMPOBATL ra30BYH CMECh C U3BECTHLIM KOMNOHEHTHBLIM COCTaBOM, PEeKOMeHay-
eTcsl, eCnit 3TO BO3MOXHO, UCTONL30BaTh ANs rpaayuposku MIFC Takoro xe coctasa. Ecnu coctas rasosoit
CMecH HeM3BECTEH, pekoMeHayeTcsl rpaayupoBaTh rasoaHanusatop no MNFC, coaepkallei ToT ras, YyBCTBUTENb-
HOCTb K KOTOPOMY MUHUMAanNbHA.

NMPEAOCTEPEXEHUE: YyBcTBUTENLHOCTL TEPMOKATANUTUYECKMX aTYUKOB K pasnU4HbIM Fropto-
YyMMmrasam cyliecTBeHHo pasnuyaeTtcs. KoacdduumeHT HyBCTBUTENBHOCTU K Pa3NMYHbIM rasam, ocobeH-
HO K MeTaHy UNnu NpUpoaHOMYy rasy, co BpeMeHeM MoXeT U3MeHUTbCA. Ecnu B koHTponupyemon 3oHe
BO3MOXXHO NMPUCYTCTBUE HECKONBbKUX ra3oB, crneayeT o6paTUTLCA K UrOTOBUTENIO rasoaHanusaropa ans
nony4yeHusn pekomeHaauun no Hanbonee noaxoasiyei NoBepPoO4HON ra3oBoil cMecu ANs rpagyvupoBKM.
Ecnu MeTaH siBnsieTcA ogHUM U3 onpeaenseMbiX KOMMOHEHTOB, HEO6X0AMMO UCNONb30BaTb METAHOBO3-
AYLWHYI NOBEPOYHYH ra3oBy cMechb (cM. 11.2).

Te yacTv razoaHannsaTopa, KoTopble YCTaHOBMEHbI BO B3PbIBOOMACHOM 30HE UN MOTYT BbITh NepemeLLieHb!
B Hee, 4OJKHbI ObITb cepTUdULMPOBaHbLI AN ra30B, NPUCYTCTBUE KOTOPLIX B 30He BeposaTHO. CepTudmkaums
AOMKHA NpeaycMaTpuBaTh NPUMeHeHne rasoaHanmsaropa B COOTBETCTBUK ¢ noarpynnoi no rasam (1A, 11B nnu
IIC) 1 TemnepaTypHbIM Knaccom B cooteeTcTBUM ¢ FTOCT P M3K 60079-0. iHcbopmaLys 06 OTHECEHNW KOHKpeT-
HOro rasa K Toih Unu uHoi noarpynne npuseaeHas FOCT P 51330.19.

NPEQOCTEPEXXEHME: MNasoaHanuTuyeckoe o6opyaoBaHue TeX TUMNOB, Ha KOTOPbIe pacnpocTpaHA-
eTcA AeCTBMUe HACTOSLLEero CTaHAapTa, Kak MpaBuUno, He NpeAHa3Ha4YeHo U He cepTudULUpoBaHo Ans
3KcnnyaTauum B cpefax, o6oraweHHbIX Mnu o6egHeHHbIX KUCIOPOAOM, U UCNONbL30BaTh €ro B TaKUX
cpefax He pekomeHayeTcs. CneayeT NposiBNsATbL 0CcOGY OCTOPOXHOCTb, Koraa B paGoyei 30He Bo3ne
MEeCT YyCTaHOBKM ra3oaHanuTu4Yeckoro o6opyaoBaHusi NpoBOAATCS aleTUNneHo-KMCNopoaHble CBapoyHble
paboTbl; ecnu cTpys aueTUneHa, o6oraleHHOro KUCNOPOAOM, ClyvYaiHoO NonaaeT Ha AaTHUK razoaHanm-
3aTopa, To MOXeT NPOU3ONTU HEKOHTPONMpYeMoe BO3ropaHue, Tak Kak HacbileHHbIA KACNOpoAoM aLie-
TUNeH npeacTaBnsAeT co60i 0COGEHHO ONacHy rasoByr CMeChb.

[aTumku HEeKOTOPbIX TUMOB, 0COBEHHO TepMOKaTaNMTUYECKUE, HEMPUIoAHb! AN 0BHaPYKEHWUS FopHOUMX ra-
308 B CUMbHO 06eHEeHHbIX KUCIOPOoAoOM UMM MHePTHLIX cpeaax.

Mpw KOHTPOIE A0B3PbIBOONACHBIX KOHLEHTPALWA, eCrnM cogepkaHue KMcriopoaa NoaBepKEHO 3HaUMTENb-
HbIM kone6aHusam, HeoBxoarMo AONONHUTENBHO oMnpeAensiTh Kucriopoa. MaMepeHus cogepxaqus kucrnopoga
MPOBOASAT AN TOro, UTOBbI:

- rapaHT1poBaTh MUHUManNbHOE COAepKaHue Kucropoaa, HeobxoavMmoe Ans npaBuribHOM paBoThl razoaHa-
n3aTopa roproYmX rasos;
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- rapaHTUpOBaTh, YTO MakCMarnbHO OOMYCTUMOE coaepKaHne Kucnopoaa He NpeBbILLEeHo;

- oTcneauTh Noboe yBenmueHne cogepkaHuns Kucrnopoaa, KoTopoe MOXeT NpUBeCTy K ysenuueHuto BKIMP
N YMEHbLUNTL SHEPT W0 BOCTINIaMEHEHWS;

- 3aLUMTUTb TEXHWYECKMIA NepcoHarn.

BepXHWIA 1 HXKHWA KOHLEHTpauUMoHHbIe Npeaerbl pacnpocTpaHeHs NnamMmeHun st ropHoYKX ra3os B BO3AY-
Xe 3aBWCSAT OT TEMMNepaTypbl OKpYXKatoLLen cpeabl, aTMocepHOro AaBneHnst U cogepxkanHus kucnopoaa. Obbiy-
Hble N3MEHEeH s NapamMeTPOB OKPYXatoLLiel cpeibl He OKa3blBalOT CYLLECTBEHHOIO BIUSAAHUS HA TEXHUYECKUE Xa-
paKTepPUCTMKU razoaHanmTndeckoro obopygosarus. OgHako ecnu npeanonaratoTcst 3Ha4YMTENbHbIE M3MEHEHNS
TemnepaTypbl, AaBNEHWUS UMK coaepKaHus KUCnopoaa, cneayet obpatuTbCs K M3roTOBUTENO razoaHanuTuiecko-
ro obopynosaHus (cm. Tpebosarmsa FOCT P 52350.29.1 ans anekTpoobopygosanus |l rpynnbi).

6.2.3 Tpe6oBaHUA HazHa4YeHUsA

6.2.3.1 CTaunoHapHble razoaHannaaTopbl U razoaHanuTuieckne cucTemsl

CrauuoHapHble rasoaHan13aTopbl U rasoaHanMTU4eckue cMcTeMbI UCMONL3YHIOT, Korda TpebyeTcsa obecne-
YWTb MOCTOSIHHbBIV KOHTPOIb AOB3PbIBOOMACHbBIX KOHLIEHTPaLWIA B OTAEMbHbIX 30HaX NPOU3BOACTBEHHOrO Npeanpu-
ATUSI UM HA MPOU3BOACTBEHHbIX COOPYXKEHWUAX. TN 30HbI MOTYT ObITh CTAUMOHAPHBLIMU, HAMPUMEP Ha MPOU3BOA-
CTBEHHOM MPeanpusaTUN, UNu MOBUMLHBLIMKM, HaNpUMep B cUCTEMax TPaHCMOPTUPOBaHUS.

Kak npaBuno, ctauyoHapHble razoaHannsaTopbl U rasoaHanMTUuIeckne CMCTeMbI COCTOSIT U3 AaTYNKOB UM
Toyek oTbopa Npob, KoTopble pasMeLLeHbl BO B3PLIBOOMACHOW 30HE, @ TakKe CBSA3aHHbIX C HUMK 6r10KOB yrnpaBsne-
HUS1, KOTOPbIE MOTYT pasMelLiaTbCsl Kak BO B3PbIBOONACHOW 30HE, TaK U BHE ee, Hanpumep B AUCMETYEPCKOM
nyHkTe. Bce yacTu Takux ra3oaHanvM3aTtopoB UM CUCTEM YCTaHOBEHbI HEMOABUXKHO.

HormkHa 6bITb NpoBeAeHa oLeHKa COOTBETCTBUS TpebOBaHUSAM KOHKPETHOTO MPUMEHEHUS BCER CUCTEMBI,
BKJtOYAs BbIGOP, NPUMEPHOE KOMMYECTBO M pa3MelLieHe AaT4MKOB UK Touek oTbopa npob (cm. 8.2), noporu
cUrHanusawumm 1 Bpemsi ycTaHoBNeHWs nokasaHuii. LienecoobpasHo nonyyYnTb KOHCYMbTaLMIo U3roTOBUTENEN ra-
30aHanmM3aTopoB UK KBaNUULIMPOBAHHOIO crieumanucTa.

MockonbKy razoaHannaaTopbl 1 razoaHanUTUYeCcKne CUCTEMbI ABMNSHOTCS CTaLMOHapHBIMU, OHU NonyYatoT
3NeKTponnTaHne oT ceTh NnepeMeHHoro Toka. OgHaKko NCNoMb30BaHWE CUCTEMbI aBaPUIHOTO 3/1EKTPONUTAHMS OT
aKKyMynsiTopa MoBbILAaeT IKCryaTaLMOHHY0 roTOBHOCTL 060pyA0BaHNS.

B OCHOBHOM NPUMEHSIHOT TPY OCHOBHBIX TWMa CTaLMOHAPHbIX razoaHanM3aTopoB U razoaHanuTUHecknx cuc-
Tem:

a) raszoaHanmaartopbl (CUCTEMbI), 4ATYUKL U BIOKU yNpaBneHUst KOTOPbIX pa3MeLLeHbl BO B3pbIBOONACHOMN
30He. B gaHHoOM cniydae Aatumk U 6noK ynpaeneHus MoryT 6bITb KOHCTPYKTUBHO 06 beANHEHbI U NOCTaBNATHCS
KaK OTAenNbHbIE KOMMOHEHTbI;

b) rasoaHanu3aTopbl (CUCTEMBI), UMEtOLLME B CBOEM COCTaBE OAUH UMM HECKOMNBKO AaTUNKOB U OTAESbHbINA
6nok ynpaeneHus. JaHHbli TN 060pyaoBaHWs, Kak MpaBuo, COCTOUT U3 OTAENbHBIX 4aTUMKOB, PasMeLLeHHbIX
BO B3PbIBOOMACHOW 30HE, 1 CBSI3aHHOIO C HUMK 06begnHeHHOro 61oka ynpaeneHusl, pasmeLLeHHOro BO B3pbIBO-
©6e30nacHol 30He.

MpumeyaHwune— 10 Hanbonee nogxoaawuini TN o6opyaoBaHMA Ans GONbLWKMHCTBA NPOMBILWMEHHBIX
npumeHeHuii, ocobeHHo ecnu TpebyeTcsi Bbicokoe GbicTpoaeicTBue;

C) razoaHanunsaTopsbl (CUCTEMBI) C MPUHYAUTENBHBIM OTOOPOM NPoGbI. [aHHbIA TUM, Kak MpaBuIio, BKoYaeT
OfHY UNN HECKONBKO Todek oT6opa Npobbl, pasMeLleHHbIX BO B3PbIBOOMACHOW 30HE 1 CBSI3aHHbIX C gaT4uKamMm
Npo6ooTOOPHBIMU IMHUAMU, BEINOMTHEHHLIMUW 13 MaTepunarnos, COBMECTUMbIX ¢ Npoboli (cM. 8.4). OToT Tun raso-
aHanm3aTopoB (CUCTEM) MOXKET okasaTbcs bonee noaxoasiliym, Yem Tunbl @) U 6), Anst KOHTPONS CPaBHUTENbHO
MeZAfIeHHbIX TEXMPOLLECCOB, KOraa YCnoBUs OKpyXatoLLel cpeabl HebnaronpuaTHbI ANa gatyvka Unv orpaHude-
Ha BO3MOXHOCTb AOCTYMa K AaT4KKy, Hanpumep, TemMnepaTtypa U3sMeHsieTCsl B LUMPOKMX npedenax. pyroe npe-
MMYLLECTBO 3aKNoYaeTCsi B BOIMOXHOCTW pa3MeLLeHNs 3NEKTPUYECKUX HacTen cUCTeMbI BHE B3PLIBOOMACHOM
30HbI, M B TAKOM cry4yae, 3a UCKITI0YEHNEM MCMOSb30BaHNs OrHenperpaguTenei npy Beixoge NpobooT6opHoni
JIMHWK N3 B3PbIBOONACHOM 30HbI, MOXET He TpeboBaTbcs cooTBeTCTBUE 060pyaoBaHUs TpeboBaHUsIM B3pbIBO3a-
wnTel. OrHenperpaguTenu MoryT ObiTe U3rOTOBIEHBI U3 CMEYEHHOTrO METaIMYECKOro NopoLLIKa, KanunsipHbIX
TPYBOK 1NK ApYrMxX TOHKOMOPUCTbIX MaTepranos. MNpu npuMeHeHUn orHenperpaguTened MoxeT BO3pacTy BpeMmst
YCTaHOBIEHWS NOKa3aHUA, OHM NOABEPKEHbI KOPPO3UW W CKITOHHBI K 3aKyNopKe MbIfblo U KoHaeHcaToMm. Bee
aTo TpebyeT NpoBeAeHNst cneLmanbHbIX OCMOTPOB U TEXHUYeCKoro obenyxkmeaHus. OrHenperpaguTeni AoMmKHbI
OblITb UCMNbITaHbI U MPONTU cepTUUKaLMIO, MOATBEPXKAAOLLYIO X FTOAHOCTb K MPUMEHEHWIO.

MpumeyaHue— OnucaHHble B MYHKTE C) ra3oaHanu3aTopbl U CUCTEMBI HE CriedyeT CMelLnBaTh C razoaHanm-
3atopaMmun n cuctemamu, npegHasHa4eHHbIMU Ona ynpaeslieHusa TEXHONOrM4YeCcKMMK npoueccammn, Ha Takue razoaHanu-
3aTOpbl U CUCTEMBI AEWCTBUE HACTOSILLErO CTaH4apTa He PacnpoCTpPaHsIeTCs.
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azoaHanusaTopbl MOTYT BbIMNOMHATL OAHY MW HECKOMBKO U3 CrieaytoLmX hyHKLMIA:

1) UHANKaLWIO M3MEPEHHOro 3Ha4YeHUA 06BEMHO A0NW UM MACCOBOM KOHLIEHTPaLIMK onpeaensemMoro rasa
WX CYyMMBbI Fa30B;

2) Bblgaqy 3BYKOBOW U (UNK) CBETOBOWM CUrHANU3aLmu;

3) Bblgavy BLIXOAHOIO CUrHaNa Ansa Havana AecTBUIA N0 OCTAHOBKE TEXHONMOMMYECKOro npoLecca v NPUHS-
Mo Mep 6esonacHoOCTU (Hanpumep, BKOYEHWUS BEHTUALWK, YCTPaHEHWS UCTOYHMKOB BO3ropaHusa n 7.4.).

Ona seinonHeHus byHKUMKM 3) MOXeT NoHaaobuTbLCA AoNoNHUTENLHOE 06opyaoBaHue.

Kaxxayto 3agaqy no BIGOPY 1 MOHTaXY ra3oaHann3aTopoB creayeT paccMaTpyBaTh B COBOKYMHOCTM, O3Ha-
KOMUBLUMCH C pEKOMEHAALMAMMU U3roTOBUTENSA, HAA30PHBLIX OpraHoB B 06nacTy NpoMbILLINEHHOW 6e3onacHoCcTy, a
TaKkKe B COOTBETCTBUM C UHCTPYKLMAMU NO 6e30NacHOCTW, ASNCTBYIOWMMM Ha NPEANPUSATUN.

6.2.4 NepeaBWXKHbIE razoaHanU3aTopsbl

MepeaswxHble rasoaHanmaaTopbl 06bIMHO BLIBUPAIOT ANA TakUX 3agad, Kak BpeMeHHbIN KOHTPOSIb BO3ayxa
pabounx 30H (HanpyuMep, Npu ycTpaHeHUW NOCNeACTBUIA aBapuK) UK 30H, Yepes KOTopble TPaHCNOPTUPYHOT FOpHo-
yme XXNAKOCTK, rasbl UK Napsbl.

6.2.4.1 MNepeHoCcHbIe razoaHann3aTopbl

MepeHocHble razoaHanusaTopbl 06bIMHO BLIGUPAOT ANA TakMX 3aaad, kak obHapyXeHWe MecT yTeuku, nog-
TBEPXXAEHWNEe OTCYTCTBUS B3PLIBOOMACHBLIX CMeCel 1 TOKCUYHBIX ra3os B aTMocdepe, 1 Apyrnx NnogobHeIX npume-
HEeHWIA.

B nepeHoCHbIX rasoaHanuaaTopax 4acto Ucnonb3yoT anddy3noHHbIA cnocob otbopa Npobel. B Takux
cny4asix, Nnpy¥ HeoBXoAMMOCTU NMoMCKa MeCTa YTeUKN Uik Ans 0BHapyXeHUsI ra3a B OrpaHNYeHHOM NPOCTPaHCTBe
BHE Npeaenos AocsraeMocTy onepartopa, MoryT notpe6osatbest NPo600TEOPHLIV 30HA U PYHHOE UK MEXaHUYec-
Koe YCTPOCTBO Nogayun npobsi.

B cocTas agpyrux BMaoB NepeHOCHbIX ra30aHanM3aTopoB MOXET BXOAUTL 3NEKTPUIECKUIN MUHWUATIOPHbINA
Hacoc HenpepbIBHOro AercTBus, 6epyLimin npoby B HenocpeACTBEHHON BU30CTU OT 060pYAOBAHUS, HO TaKkke
cnocoBHbI AoCTaBNATL NPobyY Yepes NpobooTEOPHYH NUHUIO OT NPOB6OOTHOPHOrO 30HAA.

MpoBooTOOpHbLIE 30HABI, NpUNaralLMecs k nepeaBmkHbIM UK NEPEHOCHLIM razoaHanMsaTopam, — 0bbly-
HO KopoTKKe (okono 1 M) 1 kecTkue, coeguHsoLmecs c obopyaosaHnem nocpeacTBom rubko Tpybku, Ho MoryT
ObITb PasgBUXKHLIMU (TENECKONMUYECKUMN).

C ocoboli TLWaTenbLHOCTLIO creayeT BblbupaTh razoaHanusarop, ecnv npegnonaraeTcs Hanuune B aHanu-
3UpyeMon cpeie cogepxxaHua ropoumx razos 1 napos cebiwe HKIP.

Heobxognmo nsberatb kKoHAeHCcaLuUW BoAbl UNW NApOoB, cogepXalumxcs B npobe, B ra30BOM KaHarne raso-
aHanusaropa 1 B IMHUW TpaHCMOPTUPOBaHWs Npobbl, 0COBEHHO Korda XonogHbIN rasoaHanusaTtop nepemMeLlaeTcs
B cpeay ¢ 6onee BLICOKOW TeMnepaTypoil.

6.2.4.2 KOHCTPYKTUBHbIE 0COBEHHOCTU

BaxkHbIMu hakTopamMm Npu BeIBope NepeHOCHbLIX UK NepeaBMKHBLIX rasoaHann3aTopoB SABMSIOTCA UX pas-
Mepbl, Macca u MexaHu4eckas NPOYHOCTb, TPeBOBaHUA K aNeKTponuTaHuio, Tpebyemblili TUN UHAUKaLUWK, a Takke
SIPKOCTb CBETOBOM U IPOMKOCTb 3BYKOBOW CUTHaNU3aLUni.

6.3 Mpouue dakTopbl, BAUAIOLME Ha BLIGOP razoaHanu3aTopoB

6.3.1 YCTOMUMBOCTDb K 3NEeKTPOMarHUTHbIM BO3AeUCTBUAM

HekoTopble TUMNbl ra3oaHan3aTopoB roptoYKX ra3os YyBCTBUTENbHbI K BHELUHUM paguo4acToTHbIM nome-
Xam, KoTopble Bbi3biBaloT cbou B paboTe, yxoa HyneBbIX NokasaHui U noxkHoe cpabatbiBaHue curHanusaumu. 4ns
npeaoTBpaLleHns nogobHbix Npobnem crnegyeT BuIGUpaTh rasoaHannsaTopsbl, A40SKHBIM 06pa3oM 3alyLLeHHbIe
OT 3MIEKTPOMArHUTHbIX MOMEX.

6.3.2 Ucnonb3oBaHue BO B3PbIBOOMNACHbIX 30HaX

MazoaHanuTnyeckoe 06opyaoBaHVe BO B3PbIBO3ALUMLLEHHOM UCNOSTHEHUU OBLIHO MPUMEHSIIOT BO B3PbIBO-
onacHbIx 3oHax (knaccos 0, 1, 2). Fa3oaHannaaTopbl ¢ MapKUPOBKOW B3pbIBO3aLWWTLI «EX ia» MOTyT 6bITh UCNonb-
30BaHbI B 30HaX BCeX Tpex Knaccos. [asoaHan1aaTopbl ¢ MapKUPOBKOW B3pbIBO3aWUTbl «EX d» MOryT 6bITb
ncnonb3oBaHbl B 30HaX knaccos 11 2. 3Tn ABa B1Aa B3PLIBO3aLLUTEI TaKKe NPUMEHSIIOT K noarpynnam o6opyao-
BaHua (lIA, 1IB nnm 11C) u cooTBeTCTBYIOWMM TEMNepaTypHbIM knaccam (oT T1 4o T6 B 3aBUCMMOCTM OT KOHTPONU-
pyeMmblX BeLLEeCTB) — 3TW XapakTepuUCTUKK NpusedeHbl B hopme Tabnuy, B FOCT P 51330.19. OgHako Bce Bbilue-
ckasaHHOe NPUMEHUMO TOMBKO K onpeaeneHuto rasa B 06bIMHOM Bo3ayxe, o6beMHas A0S Kucnopoaa B KOTOPOM
coctasnsieT npumepHo 21 %, UNKU B BO3ayxe, coaepkaHne KUCNopoaa B KOTOPOM HECKONbKO CHMKeHo. Ecnu
BO3AYX 3HAUUTENILHO oboralleH KUCNIopoaoMm, Takoe 06opyaoBaHWe NPUMEHATL Herb3sl.

Onsa nonyyeHusi ceegeHWin 0 Mepax 6esonacHoCTU Npu SKkCNNyaTauun U NnpeanonaraemMom U3MEeHEHUN YyB-
CTBUTENBHOCTU rasoaHanM3aTopoB B YCNOBUAX HeQocTaTka UNn u3bbiTka KUCNOopoaa B OKpyXKatoLLein U KOHTPOonu-
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pyemoii cpeaax HeobxoanMMo oBpaTUTLCA K PYKOBOACTBY MO 3KCNAyaTaLMK UK MONYUnUTL pekoMeHaaLMu UaroTo-
BUTENA razoaHan3aTopos.

7 XapaKTepUCTUKM ra3oBbIX yTeuek

7.1 Npupopa yteuku

7.1.1 O6Lwue nonoxeHun

Pasmep yTeuku 1 (M) cKOPOCTb HAKOMMEeHUs1 B3pbIBOONACHOK CMECH B OCHOBHOM ONpeaensoTca onMcaH-
HbIMU HKE (PU3UYECKUMU Y XUMUHECKUMWN CBOMCTBAMU, HEKOTOPbLIE U3 HAX ABNSIOTCA XapakTepucTUKamn ropio-
Yero BeLLeCTBa, Apyrne XxapakrepuayoT TEXHONOrMYECKUI NPoLEece Un MecTo akcnnyaTtauun. flanee ans npo-
CTOTbI U3MOXKEHMS MPUHATO AONYLLEHUE, YTO NPY U3MEHEHUN OQHOTO NapaMeTpa Bce ocTaslbHble NapaMeTpbl He
N3MEHSIOTCS.

7.1.2 UHTeHCMBHOCTb YTE4KU rasa unu napa

UeM BblLLEe MHTEHCUBHOCTL YTeukW, TeM BonbLUe pasmep B3pLIBOONACHON 30HbI U CKOPOCTb HAKONNEeHUs
B3PbIBOOMACHOM CMECH.

MHTEHCUBHOCTb YTEYKM onpeaensaeTca crieqyoLMMn CBONCTBaMU UCTOUHUKE YTEUKN:

a) reoMeTpueil UCTOUHMKE YTEUKH.

Mog reomeTpuein MetOT B BUAY huanyeckne xapakTepUCcTUKN UCTOYHUKA YTeUKN (Hanpumep, OTKPbITYHO
MOBEPXHOCTb XMAKOCTK, HEMNOTHoe chaHLeBoe coeguHeHne 1 ap.);

b) ckopoCTLIO UCTEYEHUs FOptOYero BeLecTBa.

s KOHKPETHOrO UCTOYHMKA YTEYKN MHTEHCUBHOCTb YTEUKM BO3pacTaeT C yBeSIMYEeHNEM CKOPOCTU UCTeve-
HWs roptovero BellecTBa. Ecnu roptovee BeLeCcTBO HaXoAMTCsl BHYTPU TeXHonormdeckoro obopyaosaHus, To
CKOPOCTb UCTEYEHMWS 3aBMCUT OT AaBfeHus paboyero npouecca u reoMeTpuy UCTOUHUKA YTEUKU.

3HauMTenbHas UHTEHCUBHOCTL YTEUKW B COMETaHUU C BbICOKOW CKOPOCTBIO UCTEUEHWS] NPUBOAWT K BO3HUK-
HOBEHWIO KOHYCcooBpasHoi CTpyu, KoTopas ByaeT Bo3AeiCcTBOBaTL Ha NOBeAEHWE BbiTeKatoLLero rasa rno kpaHein
Mepe B HernocpeaCTBEHHOM BrIM30CTU OT UCTOYHUKA.

a3, nocTynatoLWMii N3 UCTOYHMKA YTEYKN C BEICOKOW CKOPOCTLIO (HanpuMep, yTeuka U3 Haxogsawmxcs nog,
AaBrneHvem TpyGbl U eMKocTK), BHavane 6yaeT MeTb BUA KOHYCcooBpasHOW CTpyW, HanpaeieHHON OT UCTOYHW-
Ka yTeuku. o Mepe Toro kak paccTosiHie OT UCTOYHMUKA YTEHKWN YBENUYNBAETCS, KWUHETUYECKan 3Heprua cTpyu
yMeHbLUuaeTcs, Moka B UTore rasz He pacceuBaeTcsl Nof BAUSIHUEM BeTpa, 6narogapa pasHuue B NIIOTHOCTU C
BO30YXOM 1 B MEHbLLEN cTeneHn ns-3a guddyaunu;

C) cogepXxaHMeM roptoYero BeLLecTsa.

Ha MHTeHCHBHOCTb YTEUKM BNUSIET COAEepKaHWe roptodero rasa unv napa B BelTekaroLeri cMecu;

d) ncnapsieMoCTb0 roptoYer XXUOKOCTU.

McnapsieMocTb 3aBUCUT OT AaBMIEHNUS HACKILLLEHHBIX NapOB U TENNOTLI Napoo6pa3oBaHUs roproven XXMaKo-
ctu. Ecnu gaeneHre HacbILLeHHOro napa HeM3BecTHO, TO CliegyeT pyKOBOACTBOBATLCA TeMNepaTypamu KUNneHuns
1 BCTIbILLIKK.

B3pbiBoonacHas cMech He MOXEeT CyLLEeCTBOBaTb, €CNN TeMmnepaTypa BCrbILLKWA 3Ha4YUTeNsHO NpeBsbilaeT
MaKcUMarnbHyo pabouyto TeMnepaTypy roproden XXnakoctTu. Yem Huke TemnepaTypa BCbIWKY, TeM bornbLue
pasMepbl B3PbIBOOMACHOM 30HbI M CKOPOCTL HAKOMIIEHWS B3PLIBOOMACHOW cMecu.

He Bce XnakocTu (Hanpumep, HekoTopble ranoreHcoaepXallne yrinesoaopoibl) XapakTepuayTcs Takum
napamMeTpoM, Kak TeMnepaTtypa BCrbILLKW, XOTS 1 MOryT 06pa3oBaTh B3pbIBOOMACHYHO ra3oByto cmeck. B nogob-
HbIX CIy4asiX crieyeT CpaBHMWBaThb YCTAHOBMBLLEECS 3Ha4YeHUe TeMnepaTypbl XKUAKOCTA, COOTBETCTBYIOLLIEE KOH-
LieHTpaL/1 HacbILLIEHHOro Napa npy HWXXHEM KOHLLEHTpaLUOHHOM Npeaerne BocraMeHeHWs1, C MakCMMarbHON TeM-
nepaTypon XMaKocTu.

XKugkocTu criegyeT NpMHUMaTL B pacyeT, koraa ux Temnepatypa Bele (Tg—AT), K, rae Tg — Temnepa-
Typa BCMbILWKK, @ AT — 3anac 6e3onacHocTy. 3T0T 3anac 6ezonacHocT MprMepHo paseH 5 K Ans YACTbIX XMU-
YeCKMX BeLLLeCTB, HO OH AomKeH BbiTh NoBbILLeH Ao 15 K ans cmeceld.

MpumeyaHue— Ecnu ropiovee BeWeCcTBO NOCTyNaeT B BO34yX Takum obpas3om, 4To obpasyetcs TymaH
(Hanpumep, nyTem pacnbineHnst), To o6pasoBaHne B3pbIBOONACHOW CMeCK BO3MOXHO MpW TemnepaTtype, KoTopasi Huxe
TemnepaTypbl BCMbILLKY;

€) TemMnepaTypoi XUAKOCTH.
[JaBneHue HacblLLEHHOro Napa Bo3pacTaeT ¢ yBe/IM4eHneM TeMnepaTypsbl, YBENUYMBAS NHTEHCUBHOCTb
yTeuku BCrieCTBME UCTIapEHWSI.
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TemnepaTypa X1AKOCTU NOCHe YTeUKU MOXET BO3pacTu, HarnpumMep, 3a cHeT HarpeToin NoBepxXHOCTN 06opy-
AOBaHNS, B KOHTaKTe C KOTOPOW OHa HaXoAWUTCS, UK BICOKOW TeMMNepaTypbl OKpyXatLero Bosayxa.

7.1.3 lNpeaensl pacnpocTpaHeHUNA NnameHu (BocnnameHeHus)

Yem Huxe 3HaveHne HKIP roptodero rasza unv napa B so3gyxe, TeM 6onbLue pasmepbl B3pbIBOONACHON
30HbI 1 CKOPOCTb HaKoMNeHWs B3pbiBOONAcHOW cMec. MNpu 0aMHAKOBLIX UHTEHCUBHOCTSAX yTeuek rassbl ¢ 6onee
HU3KMMU 3HadeHnamy HKTTP cosaaayT B3pbIBOOMACHYHO KOHLEHTpauuo BeicTpee, YeM rasbl ¢ 6oree BbICOKUMU
3HaveHuamn HKIMP.

Kak HKIP, Tak 1 BKIP 3aBucaT oT TemnepaTtypbl OKpyxatoLer cpeabl U aTMochepHOro AaBneHuns, Ho B
npeaenax obbI4YHbIX USMEHEHWIA 3TO BNSIHWE He3HauuTenbHOo. MonesHyto nHopmMauuio No 3TOMY BOMPOCY MOX-
Ho HanTn B FOCT P 51330.19.

7.1.4 BeHTUnauus

MpK NOBLILLIEHUN YPOBHSA BEHTUNALMMK pa3Mepbl B3pbIBOONACHOW 30HbI U CKOPOCTb HaKOMIIEHUs B3PbIBOO-
nacHoi cMmecu ymeHbluatoTes. O6bekThl, NPensTCTBYIOWME NPOBETPUBAHUIO, MOTYT YBENNYUTL pasmepbl B3PbIBO-
OMNacHOM 30HbI U CKOPOCTE HaKoMNeHWs! B3pbIBOONacHo! cmecu. Takue nNpenaTcTeus, Kak CTeHbl Uu NOTOMKK,
MOTYT OrpaHNYUTbL pa3mepbl B3PLIBOOMACHOM 30HbI M CKOPOCTb HaKOMSIeHUs B3PLIBOONACHOW CMECU.

7.1.5 OTHOCUTeNbHasA NNOTHOCTL ra3a UNu napa Npu yteuke

MoBeaeHWe rasa, KOTOPbLIY BbITEKAET C He3HAUUTENLHOW HavarnbHOW CKOPOCTLIO (Hanpumep, nap, Bolaensio-
LLMACS NPUW pasnuBe XUAKOCTK), MOQUUHSIETCS 3aKOHY NNaByyeCcTy U 3aBUCUT OT OTHOCUTENbHOM NNOTHOCTY rasa
MO OTHOLLEHUIO K BO3AYXY.

Ecnu ras s3HaunTenepHo nerde Bo3ayxa, To OH byaet nepemelyarscs BBepX. Ecriv ras unv nap sHaumtensHo
Tskenee, oH 6ygeT ckannmMBaTbes Ha ypoBHe 3eMni. [NpoTsSXKeHHOCTb 30HbI B FOPU3OHTaNbHOM HanpasieHUn Ha
YPOBHE 3eMIN K CKOPOCTb HaKoMMeHUs B3pbIBOOMAaCcHOW cMecu y 3eMmnu 6yayT Bo3pacTaTth ¢ yBenn4eHueM oTHO-
CUTENbLHON MIIOTHOCTH, @ NPOTSHKEHHOCTL 30HLI B BEPTUMKaNIbHOM HanpasiieHUN Hag UCTOYHUKOM YTEeUKU U CKO-
POCTb HAKOMMEHWS B3PbIBOOMACHOW CMecU Ha UCTOYHUKOM YTeuku 6yayT Bo3pacTaTh C YyMeHbLIEeHWeM OTHOCU-
TeNbHON MOTHOCTK.

MpumevaHus

1 Ha npakTuke rasbi 1 napbl, OTHOCUTENbHAs! MMOTHOCTb KOTOPbIX HUe 0,8, cuntaloTcs nerde Bosgyxa (Hanpumep,
MeTaH, BOAopoAa unu ammuak). Ecnm xe oTHocuTenbHas NNOTHOCTL ra3a Unu napa npeesiwaeT 1,2, To npeanonaraeTcs,
YTO OHW THXenee Bo3dyxa. Ecnm oTHOCMTENbHas NMOTHOCTBL rasa UNKM napa HaxoauTCA B NMPOMEXYTKE MEXAy STUMM
3Ha4YeHnsiMKn, TO cneagyeT yunTbiBaTh oba BapuaHTa.

2 MNoTHOCTE CMECU TSKENMBIX M NETKUX Fa30B UMEET CpeaHee 3HauYeHne, U, OAHaXabl CMeLaBLUnCh, OHn Gonee He
pasgensTcs, a MOryT TONbko pa3baenaTbCA BO3QYXOM.

7.1.6 Temnepatypa u (unu) pasneHue

Ecnv ras unv nap go yTeuku umen temnepartypy v (Wnu) AasneHne, sSHauMTenbHO oTinyaloLmecs oT TeM-
nepaTtypbl oKpyxarLlel cpeabl U aTMOCepHOro AaBneHns, TO UHTEHCUBHOCTbL YTEUYKU U, CriefoBaTenbLHO, ee
noBeaeHWe, No KpaiHeln Mepe B HENOCPEACTBEHHON 6IU30CTU OT UCTOUHUKA, BYAYT UHBIMMA.

a3, BbITEKAOLLMIA MO BLICOKUM AaBneHneM B atMocdepy, MOXET CUMNBbHO OXNaxaaThcsl BCeaACcTBUe aan-
abaTuyeckoro pacumpeHus. NoaobHbIM Xe 06pa3omM yTeuka CKUXKEHHOro rasa (Harnpumep, CKWKeHHoro HedpTa-
HOTO rasa unv amMuaka) NpuBeaeT K ero OXNaXaeHUIo 40 TOUYKM KUMeHWs], koTopas 3HauuTeNbHo Huxe 0 °C.

JTroboli BeI3BaHHbIV pasHULelr TeMnepaTyp NOTOK (HanpuMep, KOHBEKTUBHBIE MOTOKW OT HarpeTbIX Un Xo-
NOAHbIX MOBEPXHOCTEN 30aHWA UK TEXHONOrn4Yeckoro o6opyaosaHust), 0co6eHHO ecnm oH 6aN30K K UCTOUHUKY
YyTEUKM, MOXeT NOBNUATb Ha pacrpocTpaHeHWe rasoBo3ayLLUHON cCMecu 1 ee pacnpeaerneHue no BeicoTe.

7.1.7 QononHuTenbHble hakTopbl, KOTOPblEe HEO6XOAUMO YYUTLIBATL

HeobxoanmMo Takke NprHUMaTh BO BHUMaHMWE Takue hakTopbl, Kak Knumatudeckue ycnosus n tonorpadus
MECTHOCTW.

B oTnuumne oT yTeukn Ha OTKPbITOM BO3AyXe, MpU Hanu4uu BeTpa, Npu yTeuke B 3aKpbiTOM NOMeLLEeHUN
noBeAeHUe BbITeKaroLwero rasa 6yaeT UHbIM, 0 Yem ckasaHo B 7.2, 7.3.

7.1.8 HapyxHble nnowagku U oTKpbITbIe COOPYXeHUsA

Ha HapyXHbIX NnoLwaakax U B OTKPbIThIX COOPY>KEHNAX Ha paccenBaHue rasa nocne yTeuku MoryT BAUATb
CKOPOCTL 1 HanpasneHWe BeTpa. Ha HapyXXHbIX nioLlaakax pacnpocTpaHeHne rasa B ropusoHTansHoM Hanpas-
JNleHUn NPOTUB BeTpa 3aMeanseTcs, a B HanpasneHun no BeTpy yckopsieTcs. AToT achdpekT TeM cunbHee, Yem
BbILLE CKOPOCTL BeTpa. Bonee crioxkHble TpaekTopun Bo3ayLLHbIX NOTOKOB ByAyT HabnoaaTLCA BOKPYT 3AaHUA U
COOPYXKeHWiA. B Taknx cnyyasx HanpasrneHne BeTpa okasbiBaeT bonbluee BAUsIHAE, TaK Kak He0BX0ANMO YUUTbI-
BaTb BO3MOXHOCTb CKOMIEHMS rasa B 3aKpbITbIX OT BETpa MecTax UNu Tam, rae CKopocTh ABMKEHUS Bo3ayXa
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Mana. B ocobo oTBeTCTBEHHbIX CyYasiX LienecoobpasHo NCnonbL30BaTh Ha CTaaun NMpoekTUpoBaHsa MaTeMaT-
yeckoe MoJenunpoBaHve pacnpocTpaHeH s rasa, a Takke NPOBECTU UCTbITaHUS B adpognuHaMmyeckor Tpybe.

MecTHble TemnepaTypHble BO3AEACTBUS MOTYT M3MEHSATbL HanpaseHWs BO34YLLHbIX MOTOKOB U, criegosa-
TenbHO, NOBMNUATL Ha pacnpocTpaHeHune rasa. Hanpumep, 6onbLuve nepenadbl TemnepaTyp MoryT 6biTb B6M3M
HarpeTbIX MOBEPXHOCTEN 0bopyaoBaHust. Kpome Toro, 0THOCUTENBHAsA MNOTHOCTL rasa 3aBUCUT Kak OT Temnepary-
pbl camMoro rasa, Tak 1 OT TeMnepaTypbl OKpyKatoLLero Bo3ayxa.

7.2 3gaHuA 1 oropoXeHHble nnowaaku

7.2.1 O6wWue nonoxeHunA

BHyTpY 30aHWii 1 OropoeHHbIX MNoLLad0K BEPOATHOCTL CKOMNJIEHUsI B3pbIBOOMACHOW CMeCcH ra3oB nocne
YTEUKM 3HAYMTENbHO BbILLE, YeM Ha OTKPbITON Nnoluaake. Koraa npoucxoauT ytedka rasa B 3akpbiTOM NPocTpaH-
CTBe, OH CMELLMBAETCsI C BO3AYXOM NoMeLLeHus, ob6pasys razoBosayLuHyto cMeck. ObpasoBaHue B3pbiBOOnac-
HOWM CMecH 3aBUCUT OT CKOPOCTW YTEUK rasa, pacnonoXKeHUsl UCTOYHMKA YTeUKM, MNOTHOCTU rasa, ypoBHsSI BEHTU-
NALMM 1 UMEIOLLIMXCS TeMNOoBbIX NOTOKOB. [py onpegeneHn onTMaribHOrO MecTa pacrnonoXeHsa AaT4uKoB cre-
OYeT yunTbIBaTh 3TW hakTopsbl.

7.3 HenpoBeTpuBaeMble 34aHNUA U OropoXxeHHble NnoLaaKku

TeopeTnyeckn Npu OTCYTCTBUM BO3AYLLUHBIX MOTOKOB, CO3AaBaeMbIX BEHTUNSAUMEN, U (Unn) TEMNOBbLIX BO3-
AeNCTBUIA BbITEKAOLWMA N3 MecTa yTeuKku ras, eciv oH fierdye Bosayxa, obpasyeT rasoBosfyLUHy0 CMecCh, pac-
NPOCTPaHSOLLYIOCA OT YPOBHS!, Ha KOTOPOM pacnonaraeTcs MecTo yTeuku, Ao notonka. a3 Tskenee Bosayxa,
BbITEKAs N3 MecTa yTeuku, 06pasyeT Croii rasoso3gyLLHON CMeCcK OT YPOBHS, Ha KOTOPOM pacronaraeTcst Mecto
yTeuku, 4o nona.

Ecnu BbiTekatoLWMii Nog gasrneHneM ras umeeT hopMy KoHycoobpasHoi CTpyu, CNo rasoBo3AyLLHON cMe-
cu chopmupyeTcst UHade. Hanpumep, ecnu cTpys 6onee rnerkoro, YeM BO3AyX, rasa HanpassieHa OT UCTOYHMKA
YTEYKWN BHU3, TO CMOM razoBo3ayLLHOW CMEeCcH MOXET pacrpocTpaHUTLCS OT NOTorKa Ao 6onee HU3KOro yPoBHS,
yeM ypoBeHb UCTOYHMKA yTeukU. MogobHbIM e obpasom ecnu cTpys 6ornee TAXKenoro, 4em Bo3ayx, rasa Ha-
npaefieHa BBEPX OT UCTOYHUKA YTEUKM, TO CIION ra3oBO3AYLIHOW CMECU MOXET pacrnpoCTpaHUTLES OT rnona Ao
6oree BLICOKOTO YPOBHS, YEM YPOBEHb UCTOYHUKA YTEUKM.

MpumeyaHune—Ecny B 3gaHnax unm Ha OropoXXeHHbIX NNOWAAKaxX NPUCYTCTBYET NOTEHUMANBHBIA MCTOYHMK
YyTe4Kn rasa, To cneagyet obecrneuntb Haanexaly BeHTUNAUMIO.

7.4 MpoBeTpnBaeMble 34aHUA U OropoXKeHHbIe NNoLwaaku

MpoBeTprBaHUe 34aHNIA U OrOPOXKEHHBIX NIOLLAA0K OCYLLECTBNSETCA €CTECTBEHHBIM MyTEM, C MOMOLLILIO
WCKYCCTBEHHOW BEHTUMALK UITU UX KOMBUHaLMW.

MpwnmeyaHune—Koraa cogepxaHve ropioumx rasos B Bolopoce ewe 3HaumtensHo Huwxe HKIP, BoiGpoc byaet
nepemMewatbCa BMeCTe C NOTOKOM BO3ayXa BCneacTtene HeBOoNbWNX OTNUYUIA B NIIOTHOCTU raA30BOA CMECU U YNCTOrO
BO3ayxa.

7.5 EcTecTBEeHHas BeHTUNALMA

EcTecTBeHHasi BEHTUMSALMSA — 3TO MOTOK BO34yXa BHYTPb WU UHYTPY 34aHWUS UM OTOPOXKEHHOW NnoLag-
KW, LMpPKYIMPYIOLLWI Yepes creypansHo NpeaHasHadeHHbIe 418 3TOro OTBEPCTUst Unu robble Apyrue uMmetoLLme-
€Sl B 3aHMKM Npoembl. BeHTUNSILMOHHBIE BO3AYLLHBLIE MOTOKW BO3HUKAKOT NO ABYM NMpUYMHaM: Bo-nepsbIX, bnaro-
Aaps nepenagy AaBreHust B MOMELLEHNSIX, BbI3BaHHOMY BETPOM; BO-BTOPbIX, bnarogaps noabemHoi cune, aei-
CTBYIOLLEN Ha BO3AyX B NoMeLLeHUn brnarogaps pasHuue Temnepatyp (1, cnegoBaTtesisHO, MOTHOCTU) BO3ayxa
BHYTPY NOMELLEHUS 1 HapyxHoro Bo3ayxa. Korga temnepaTypa BHYTPU 30aHUsSi UM OFOPOXKEHHOW NIIOLLaaKu
BblLLIe HApPY>KHOW TemnepaTypbl, ByaeT popMMpoBaTLCS BOCXOAALMIA BO3AYLLHLIV MOTOK. HanpoTue, ecnu Temne-
paTypa BHYTPW HUXe HapyXHoi TemnepaTypsbl, byaet hopMmpoBaThCs HUCXOASALLMIA BO3AYLWHbBIA MOTOK.

YTeuka rasa unuv napa B 3gaHumn Unm oropoXXeHHoN nnoLlajke ¢ eCTeCTBEHHOW BeHTUNSILMEN NpuBeaeT K
obpasoBaHWio CMecu rasa ¢ Bo3QyxoM, TaK e Kak 3To 6bI10 onncaHo B 7.3, ¢ TEM OTNINYMEM, YTO MPU PaBHOWM
WHTEHCUBHOCTU YTEYKN coaepKaHne roptodero rasa B rasoBo3flyLLHON CMEeCU OKaXeTCA HUXKe BCeACcTBME pas-
6aBneHVs NPUTOKOM CBEXero Bo3ayxa.

Ecnv B nomeLLieHWUN C eCTECTBEHHOW BEHTUSAILMEN CYLLLeCTBYET BOCXOASILLMIA MOTOK BO3AyXa, TO B Cliy4vae
yTeuku rasza nnuv napa, 6onee TspkenbiX, YeM BO3AyX, ra3oBO3AyLUHAs CMEeChb MOXEeT PacrpoCTPaHUTLES Kak
BblLLe, TaK 1 HWXKE YPOBHS, Ha KOTOPOM PacronoXeH UCTOYHUK yTeukn. HaobopoT, ecni B NOMeLLeHUN ¢ ecTe-
CTBEHHOW BEHTUNSALMEN CyLLecTBYeT HACXOASALWMIA NOTOK BO3AyXa, TO B cliyyae yTeuku rasa unu napa, 6onee
nerkux, 4em Bo3ayx, ra3zoBo3fyLlHas CMeCh MOXET PacrpOCTPaHUTLCS Kak HKE, Tak U BblLLe YPOBHS, Ha KOTO-
POM pacronoXeH UCTOYHUK YTEUKN.

MpumeuyaHwue— [dononuuternbHas MHPOPMALUS, KACAIOWASCS eCTECTBEHHOW BEHTUNALMM, NPUBEAEHA B
rOCT P M3K 60079-10-1.
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7.5.1 UckyccTBeHHas BEHTUNALUS

TepMUH «MCKYCCTBEHHAas BEHTUNALMA» NMpUMEHSIIOT A5t onucaHus BO3AYyLWHOro NOToka, co3aaBaemMoro
MeXaHW4YeckuM nyTem, T.e. BeHTunsaTopamu. BozgyLiHele NoTokW, cosgaBaemble MEXaHUYeCKUM NyTem, MOryT
OblITb BEMWKW, KPaTHOCTb BEHTUNSLMK, HAaNpUMep, MOXeT GbITb 6onblue 12.

CopgepxaHvie rasa B BO3[yXe BHYTPW 3aMKHYTOro MOMeLLEHWs C UCKYCCTBEHHON BEHTUNALMEN, Kak NpaBu-
o, ropasgo MeHbLLUe, Yem cofepxaHue rasa npu nogobHoM xe yTeuke B NOMELLEHUU C eCTECTBEHHOW BeHTUNS-
Lve.

n pumevyaHune — Ecrn B pes3ynbTaTe yTedkun cosganachb 04eHb BbICOKaa KOHUEHTpauna roprovero rasa (BbIUJe

100 % HKIMP) unu nmeetcs noBepxXHOCTb FOPIOMEN XNAKOCTU C HU3KOI TEMNEPaTYPOR BCNbIWKW, TO UHTEHCUBHAsA BEHTH-
NAUMA MOXET NPUBECTM K YBENUYEHUIO 06bema B3pblIBOOMACHON CMECH.

B XopoLwlo CﬂpOeKTVIpOBaHHOﬁ cucremMme BeHTUNALMn BecCb obbem BO34yXa B noMeLleHnn 3aMmeLlaeTca npu-
TOKOM CBeXXero sosgyxa. Ecnu nnaHnpoBka nomeLLeHUst coaepXuT y4acTtkn co cnabbim ABuXeHneMm Bo3ayxa
NN «MepTBble 30HbI», TO B HUX MOXET HakannneaTbCA B3pbiBOONacHaA CMeCb. CnepoBaTtenbHO, B TaKUX MecTax
Heobxogvnmo yCTaHaBMBaTb rasoaHanusaTtopeobl.

MpunmedaHune— Onpegenutb nyTu ABuxeHna Bo3ayxa B nOMeWweHnn U nNpuUCyTCTBUE «MEpPTBbIX 30H», B
KOTOPbIX MOXET HakannmeatbCA rasoBo3gywHas cMeCb, MOXXHO C NOMOLWbIO 4aTYUKOB AbiMa.

Ecnv gatyunk rasoaHannsatopa ycTaHOBNEH B NPUTOYHOM UMW BbITSHXKHOM KaHasie CUCTEeMbl NPUHYAUTENb-
HOW BEHTUMALMK (B 3aBUCMMOCTU OT TOTO, rae MOXeT NPON3OITH yTeuka), TO ycTaBka aBapuiAHON curHanusaumm
AomMkHa BbITk YCTaHOBMNEHa HA MUHUMArbHOE, MPaKTUYECKU NpUeMnemoe 3HaveHue.

HekoTopble gaTynki NCMONb3YOT OrHENperpaauTenu, cneveHHbIe U3 MeTannmyeckoro nopotuka. Ha cro-
cobHOCTL razoBo3ayLlHoR cMecu anddyHaANpoBaTL Yepes orHenperpaguTersib K HyBCTBUTEIIbHOMY 3/IEMEHTY
He61aronpMsATHO BAUSIIOT OYEHb BbICOKWE CKOPOCTU BO3AYLLIHOMO NOTOKA, KOTOPbIE MOTYT BO3HUKHYTL B BO3AYXO-
Boge. B aTom criyqae MOXeT NoMoYb AONOAHUTENbHbBIN KOXYX Ha gaTunke.

7.5.2 YcnoBus okpycaroulen cpeabl

XapaKkTepucTuku paboumnx ycrnoBuii okpyxarowien cpeabl A0SHKHbI BbITb NpMBeAeHbI B PYKOBOACTBE MO 3KC-
nnyatauum obopyaosaHus.

Korga ycnosusi okpyxaroLeli cpeabl B NpegnonaraeMoM MecTe aKcrlyaTauun BeIXOAAT 3a npeaensl 3Ha-
YEHWUI, YCTaHOBIEHHbIX U3roTOBUTENEM, HEOBXOANMO CBA3ATLCS C U3roToBUTENeM 060pyaoBaHNA ANa cornaco-
BaHMWA C HUM BO3MOXHOCTU MpUMeHeHus1 06opyaoBaHusi B NOA0BHbLIX YCNOBUAX.

8 MNMpoeKkTpoBaHue n YCTaHOBKa CTaUMOHAPHbIX ra3oaHannTu4eCKmMx cuctem

CrauyuoHapHasi razoaHanMTuyeckasi cuctema 4oshHkHa BblAaBaTb paHHee NpedynpexaeHue Kak o npucyT-
CTBUWU, TaK N O XapaKTepHbIX MecTax CKOMNIEeHUsi roproYero rasa ansa Toro, YTobbl 3anycTuTs aBTOMaTUYECKA MU B
PYYHOM pPEXMME OfHO UM HECKONBKO U3 crieayowwmx AeNCTBUIA:

a) besonacHyto aBakyaLmio nepcoHana u3 NoMeLLeHui;

b) Mmepbl Mo TyLLeHWIo NoXapa v gpyrue NpoTUBoasapuiiHbie MeponPUATUSR;

C) ycTpaHeH1e onacHoCcTH;

d) oCcTaHOBKY TEXHOMOrMYECKOro npoLecca Unu NnpeanpuaTus;

€) NOBbILLEHNEe YPOBHS BEHTUALN.

MocnencTeums ansa 6e3onacHOCTU NepcoHana u 3KOHOMUYECKUe NOCNeaAcTBUst OT BO3MOXHOTO yuepba,
BbI3BAHHOrO HEOBHapPYKeHHOW YTEeUYKOR, A0KHEI 6bITh rNaBHON Npo6nemoit, TpebytoLuei pelleHus. 3TO MOXeT
NMPUBECTU K NepecMoTpy TpeboBaHWii K COCTaBy CUCTEMbI, BONPOCOB Pe3epPBUPOBAHUS, YCTONHUBOCTU CUCTEMBI
3NEKTPONUTaHKS, HaaeXHOI paboTbl cUCTEMBI NPY OTKa3e OTAENbHBLIX 3NEMEHTOB U T 4.

CnepgoBaTenbHO, Ype3BblvaiHO BaXXHO, YTOOLI razoaHanuTudeckoe obopyaosaHue yctaHaBnuesanu u uc-
nonb3oBanu Takum obpasom, 4Tobbl TONbKO KBanMbULMpoBaHHbIR NepCcoHan UMen AoCTyN K (hyHKUUAM ynpasne-
HUS 3TUM 06OpyaOBaHNEM.

BakHbIM BOMPOCOM SIBMSIeTCS BLIGOP KOMIMYECTBA U MECT pacnonoXeHWs AaTiMKoB U Tovek oTbopa npobebl.
Ha npakTuke npu TakoM BbiGope HeoGX0ANMO YYNThIBaTL MHOXECTBO (haKTopoB, BKIloHas TpeboBaHWA HOPM U
npasui B 06nacTi NpoMblILLIeHHOM 6€30MacHOCTH, YCNoBUst OKpyXatoLuei cpeapbl U TpebosaHUA TeXHUKK 6e30-
nacHocTU, 1, cnegoBaTtefibHO, He0BX0AMMO MPOBECTM MHOXECTBO pasHO0BpasHbIX IKCNePTH3.

8.1 OcHOBHbIe peKoMeHAaL U No yCTaHOBKe CTalMOHapPHbLIX CUCTEM

Ecnu razoaHanunsaTtopbl 1 BcrioMoraTensHoe 06opyaoBaHue yCTaHaBNMBaloT BO B3PLIBOONACHOW 30He (T.€.
B 30He, KOTOPOW NPUCBOEHA COOTBETCTBYOLLASH KATEropusi CorfacHo yCTaHOBIEHHOW knaccudukauum), To nx
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XapakTepuCcTUKN AOMKHbI COOTBETCTBOBATbL KaTeropum 30Hbl U BbiTb NPOMapKUPOBaHbl COOTBETCTBYIOLUM
obpaszom.

OBbIYHO NPUMEHSIFOT TPU OCHOBHBIX TUMNA CTaUUOHAPHBIX ra30aHaNTMTUYECKUX CUCTEM:

a) CUCTeMbl, COCTOSILLME U3 BLIHOCHLIX AaTYUKOB, CBSI3aHHbLIX ¢ 6nokamMy ynpaeneHus U curHanusauum
anexkTpuyecknm kabenem.

Takue cucteMbl Havbonee noaxoaaT Anst 60NbLUMHCTBA NPOMBILLIIEHHbLIX NPUMEHeHUA. CUcTeMy AaHHOro
Tvna cnegyerT, Kak NpaBuno, ycTaHaBNMBaTh TaK, YTOObI OCYLLLECTBAATL HENPEPbIBHbIA KOHTPOSIb KaXKA0ro y4acT-
Ka NpeanpusaTUs 1 Tex NoMeLLeHNA, rae MOXeT NMPOU3oNTU ckonneHue B3pbiBoonacHoi cMecu. OHa gonxkHa
BblaBaTb KaKk MOXHO 6ornee paHHee npeaynpexaeHne o NpoucLleLlei yTeuke Ui o CKOMNeHWU rasa ¢ yHeTom
NPaKTUYECKUX OrpaHUYEHUIA, CBA3AHHLIX, HAaNpMMep, C PacnosioXeHUeM AaTUNKOB U UX KONTMYECTBOM.

BbIHOCHbIE aTuMKu U OTAENbHbIE rasoaHanMaaTopbl cregyeTt NoAcoeAUHSIThL K CBSI3aHHLIM C HUMU 6nokam
ynpaeneHusi U CUrHanMaawmm B COOTBETCTBUM C HALMOHabHbIMU TpeBoBaHWSIMU K yCTaHOBKe arekTpoobopyaoBsa-
Hus. JaTtimku 1 nobble Apyrue YacTu CUCTEMbI, pa3MeLaemble BO B3PbIBOONACHON 30He, A0MKHbI ObITb B3pbIBO-
3alUMLLEHHBIMW, YPOBEHb U BU B3PbIBO3aLLUTLI AOMKHBI COOTBETCTBOBATL KATErOpUM 30HbI, yCTaHaBNMBaeMOM
ctaHgapTamu cepuid FOCT P 51330, FTOCT P 52350 ur'OCT P M3K 60079.

MpwumeyaHune— Ecnm gatumk unu razoaHanuaatop 3KCNyaTtMpyioT BHE NpeAernnoB AnanasoHa paGoumx
Temneparyp, yCTaHOBNEHHbIX NPeanpusaTUEM-U3rOTOBUTENEM, TO OHM He ByayT COOTBETCTBOBATbL TPEGOBAHUAM 3NEKTPO-
GesonacHocTH, a cregoBaTenbHO, cepTudmrKaTty COOTBETCTBUS;

b) cuctembl, cnonbaytoLue NPUHYAUTENbHbIA 0T6Op NPoBbI.

Takne cncTeMbl UICMOSB3YIOT, Koraa NapamMeTpbl TEXHOIOMMYECKOTo NpoLiecca M3MEHSIIoTCS CPaBHUTENBHO
MeANeHHO U MOXHO 4onycTuThb 6osbLuee BpeMsl cpabatbiBaHUsi cucteMbl. OCHOBHOE NpenMyLLEeCTBO TakuxX CUC-
TEM B TOM, YTO OHW MO3BONSIOT PA3MECTUTL BCE aNeKTpUYeckue YacTu o6opyAoBaHUs BHE B3PLIBOOMACHOMN 30HbI,
OCTaBIMSASA BHYTPY 30HbI TOMBKO NIMHUKN JOCTaBKU NPobbl, (UnbTpbl U T.1., U TPEBYIOT TONMLKO NPUMEHEHUS OTHe-
nperpaguTens npu Boixode Bo B3pbiBoBe3onacHyto 30Hy. Koraa cuctema BiiovaeT oAuH razoaHanusaTop, Ha
KOTOpLIN NocrnegoBaTensHo nogaeTcs Npoba oT HECKONbKUX ToUek 0TOopa, UHTEpPBas BpEMEHU MeXay U3MepeHU-
AMU 13 ABYX NIOOLIX TOYEK A0MKEH BbITh TakMM, YTOObI B TEUEHUE 3TOro MHTepBaria He NPoM3oLUINO HakonneHust
FOPIOYNX rasoB A0 MNOTEHLMaNbHO ONacHbIX KOHUEHTpauui. inuHa npobooT6opHOI NMHUK 1 pacxog Npobbl Takke
[OIMXKHbI 6bITb TAaKUMU, 4TOGEI 32 BpEMS A0CTaBKM NPobbl OT TOUKU 0TEOPA K AaTYUKY HE NMPOU3OLLIIO HAKOMSIeHNS
ropHOYMX ra3oB A0 NOTEHLMANBHO ONaCHbIX KOHLEeHTpauui. Mo aTol npudnHe Tpybky Ana otéopa Npobbl A0MKHBI
6bITb KaK MOXXHO Bonee KOPOTKUMU;

C) CUCTEMbI, UCMONL3YIOLLME TPACCOBbIE AATHUKM.

3TK cuCTEMBI MOQUUHSIIOTCS CneLmanbHbIM TpeboBaHMAM, UMEIOT CBOU XapakTepUCTUKA U OrpaHUYEHNUs 1
He ABMSATCA MPeaMeToM PacCMOTPEHUS HAcTOSILLEro cTaHAapTa [CM. Takke NpuMeyaHue B koHue A.3 (Npunoxe-
Hue A)]. MogobHble cuctembl 06bI4HO MCNOMNB3YIOT MHGPaKPaCHLIA MeToA, NPU KOTOPOM UCTOYHUK U NPUEMHUK
U3MyYeHns yCTaHOBMEHbI Ha NMPOTUBOMONOXHbLIX KOHLIAX «TMHUW BUSUPOBaHUA» — ONTUYECKOTO NyTH, Nepeceka-
tolero 3oHy. MoXHO Ha OHOM KOHLIe 30HbI YCTaHOBUTL 3epKano, NpuU 3TOM uanydyatenb U NPUEeMHUK 6yayT
pacnonoXeHbl PAAOM ApYr C APYTOM Ha ApYroM KOHLE 30HbI, BO3SMOXHbI U ApYrue koHdburypauuu.

8.2 PacnonoxeHue To4eK KOHTpons

BHUMAHUE:

1 MpuHUUNNaNbHbLIM TEXHUYECKUM TpebGoBaHUEM ABNAEGTCA TO, YTO pa3sMelleHUe OaTYUKOB U TO-
yek oT6opa Npobbl 4oMmkHO 06ecnevunBaTh 0GHapYyXeHUe CKONNeHUs ra3os A0 TOro, kak oHu 6yayT npea-
CTaBnNsATb ONAacHOCTb.

2 [laTumkn 1 To4ku oT60pa Npobbl Heo6x0AMMO pa3MelllaTb B MeCTax, BbIGpaHHbIX NOcNe KOHCYNb-
Tauuu co cneunanucTamu, 3HarLWMMHU 0co6eHHOCTU pacnpocTpaHeHUs ra3oB, TEXHONOMMYeCckun npo-
Lecc Nnpou3BoOACTBa M yCTaHOBINeHHOe 06opyaoBaHue, B COTPYAHUYECTBE CO cneluanucTamu no npo-
MbliLWneHHoW 6e3onacHocTu.

Mpw NPUHATAN peLLeHsl 0 pasMeLLeHUM AaT4YMKOB U Touek oT6opa Npobbl Heo6Xx0AMMO NPUHUMATL BO BHU-
MaHue:

a) COBMECTHOe BSIMsIHME MeCT pacrofnoXeHWs npeanonaraembIX UCTOYHUKOB YTEUKU U YCNOBWIA pacnpocT-
paHeHus (CM. pasnen 7);

b) rae MoryT HaxoAMTLCS UCTOYHUKM YTEUKU — BHYTPU UM CHaPYXXWU COOPY)KEHWUIA, 3aaHUA 1 Ap.;

C) 4TO MOXET NPOU3OWTU B TAKUX MECTaXx, Kak IBEpU, OKHa, NPOX0Abl, TPaHLLEK, KOTNIOBaHbLI U Ap.;

d) MeCTHble KnMMaTUYeckue ycroBus;

e) 300poBbe 1 6e30MacHOCTb TEXHUYECKOro NepcoHana;
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f) BO3MOXHOCTb 4OCTYNa Anst TEXHAYECKOro obcrnykMBaHus, BKoYasi rpagyvpoBKy, NoBepKy, U 3aluuTy
CUCTEMbI OT BO3MOXHOIO NOBPEXAEHUS NPU HOPManNbHOM pexxume paboTbl TEXHONMOrMYeckoro o6opyaosaHus.

PeLuenusi, npuHATLIE NO BOMPOCY O pasMeLLeHUM AaT4YMKOB 1M Touek oTbopa Npobl, cnegyet AOKYMEHTUPO-
BaTb (cM. Taioke 8.10).

8.2.1 O6wwme pekoMeHAALUU K BbIGOPY MecTa yCTaHOBKMU 4aTYUKOB

Ecrnn HeobxoanMmo obHapyXuTb YTEUKY rasa TONbKO Ha KOHKPETHOM ydacTke, TO AaT4UMKK UK TOYKK oTBopa
Npo6bl MOTYT BLIT pasMeLLieHbI Mo NepuMeTpy 3Toro ydactka. OgHako Takoe pasMeLleHe MoXeT He obecnednTb
CBOEBPEMEHHOrOo rnpeaynpexaeHus o6 yreuke. Henbasi orpaHMunBaThCs Takum pasmeLleHMeM AaTYUKOB, €Cnu
yTeuka npeacTasnseT 3HauMTesbHyH0 ONacHOCTb AN1A NepcoHana unm cobCTBEHHOCTW BHYTPU CaMoro nepumeTpa.

Hatumkn unu Toukn otbopa Nnpobbl cnedyeT pazMeLaTs BONMan nioboro NoTeHUMansHOro UCTOHMHUKa Kpyn-
HOI yTeuKku rasa, Ho, YTOBLI n36exaThb NOXKHLIX cpabaTbiBaHUIA cUrHanU3aLun, TOMKU KOHTPONA HeNb3s pasme-
LaTb B HenocpeAcTBeHHON 65IM30CTU K TEXHONOrnyeckoMy o60pyoBaHuio, B KOTOPOM MOTYT MPOUCXOANTL He-
3HaYuTeNbHbIE YTEYKN B HOPManbHOM pexume paboTel. Kak Nnpasuno, Ha OTKPLITOM MeCTe He3HauUTeNbHble yTeu-
Ku pacceuBatoTcsl, He 06pasys B3pbIBOOMACHOW CMECHU.

Hatuukv Takke cnegyeT pasMelLiaTh BO BCEX BO3IMOXHbLIX MecTax, B KOTOPLIX MOTYT CKannuBaTbCA rasbl B
onacHbIX KOHLEHTpaLmsxX. ITU MecTa HeobsisaTenbHO A0MKHBLI pacnonaratbes B6n13n NOTeHUManbHbIX UCTOUHU-
KOB YTEYKM, HO MOTYT, Hanpumep, ObITb yHacTKamu ¢ orpaH1YeHHbIM ABXeHnem Bo3ayxa. Masebl 6onee Taxensle,
yeM BO3QyX, MMEIOT CBOWCTBO NepeTekaTh, Kak XXUAKOCTb, U CKannMBaTbCa B Noasanax, konoauax, TpaHwesx,
sIMax W KOTIIoBaHax, ecnu Takosble nMetoTcs. [NoaobHbIM e 06pa3oM rasel 6onee nerkue, Yem Bo3ayx, MoryT
cKannmMBaTbCsl B MOMOCTSIX MO, KPbILWEN.

a3, pacnpocTpaHsIoLWLMACA N3 MecTa yTeuku, BeaeT cebs No-pasHoOMY Ha OTKPLITOM BO3AyXe Npu BO3AeiR-
CTBWM BETpPa UMM B 3aKPLITOM NoMeLLieHnn. lNoBeaeHWe rasos, pacnpoCcTPaHAIOLWMXCA U3 MecTa yTeYKU, CAIOXHOe
1 3aBUCUT OT MHOTMX napameTpoB. OAHAKO Ha NpakTUke HeQOCTaTOYHO OAHOMO TOSIBKO MOHUMAaHUA TOrO, Kak
BNVSAKOT 3TV NapameTpbl, YToBbI NpeAckasaTb pasmepbl B3PbIBOOMACHON 30HbI U (MK) CKOPOCTb HAKOMNEHNA B3Pbl-
BOOMAaCHOW cMecu. Takol MPorHo3 MoXeT BbIThb yyulleH 3a cyeT:

1) NprMeHeHKs 0BLLLENPUHATLIX MMUPUYECKUX NPaBuUI, paspaboTaHHbIX cneupanMcTaMu Ha OCHOBe UX NPo-
LLIOro OMbITa;

2) npoBeaeHUs 3KCNIEPUMEHTOB Ha MecTe Ans Toro, 4Tobbl cMoAenNMpPoBaTh U TOYHO onucaTh NnosedeHne
rasoB. [111s1 3TOro NPUMEHSIOT UCTOYHUKX AbiMa AN onpedeneHrsl HanpasieHUsl BO3AYLUHbIX NOTOKOB, aHEMO-
MeTpbI AN onpegeneHnst UX CKOpocTn u Apyrue TEXHUYECKUE CpeaCTBa;

3) uncneHHoro MogenMpoBaHna pacnpocTpaHeHus rasa.

Kak npaBeuno, gaTyvku cneayeT pasmeLlaTth: Bbille YPOBHS, Ha KOTOPOM HaxoAsATCsl BEHTUMSILMOHHbIE OT-
BepCTUs; brivke K NoTonKy A4ns obHapyxeHua razoB 6onee nerkux, Yem Bo3ayxX; HUXKe BEHTUNSALMOHHBIX OTBEp-
CTUiA 1 Bnuke K nony anst obHapyxeHus razos 6onee TsXenNbIX, YeM BO3yX.

Korga HeobxoanMmo 06HapyXuTb BO3MOXHOE NMPOHUKHOBEHUE ra3a UK Napa B 3gaHve Unv noMelleHe us
BHELLUHEero NCTOYHUKa, AaTYNKN cnegyeT pasmellaTb B6NU3u BEHTUNALMOHHBIX OTBepCTUi. K TOMY ke 3TV AaTiuku
MOTYT NoHaaobuTbLCA Ana onpeaeneHnst yrevek, NpoucLleinx BHYTPU 34aHUsI UM B MOMELLLEHUN.

Ecnu noTonku unu nonel pasgeneHbl Ha 0TCeku 060pyaA0BaHWEM UMK UHLIMU 3arpaXgeHusimu, cnegyeT
YCTaHOBUTbL AATHUKU B KXKAOM TaKOM OTCeke.

8.2.2 YcnoBus okpyxaroulen cpegbl

CrauuoHapHble razoaHanu3aTopbl U CUCTEMbI M 0COBEHHO BEIHOCHBIE AaT4MKU MOTYT NoABepraTbCs BO3AEH-
CTBUIO OKpYXatoLLeli cpeapl B TeHeHUe oYeHb ANUTENbLHOTo BpemeHu. Heobxogumo TwatensHo Bbibupats Tur
rasoaHannM3aTopoB U MecTa UX pacronoXeHUA ¢ y4eToM Bo3AercTBUS (DakTOPOB OKpyKatoLLe cpefibl, Npy KOTo-
pblIX razoaHanusaTopbl A0MKHLI paboTaTte B HOPManbHOM U aBapUiHOM peXvMaXx.

8.2.2.1 HebnaronpuaTHble MeTeoposiornieckue ycrioBus

Oatunku, pazMelleHHbIe Ha OTKPbITLIX NSIOWAAKaX U Ha OTKPbITLIX COOPYXKEHUSIX, MOTYT NnoaBepraTbCst K-
MaTU4YeCKUM BO3AENCTBUAM, O YeM Bcerga Heob6xoaumo NoMHUTL. Hanpumep, cunbHbIi BETEP MOXKET BbI3BaTh
Apelic HyneBbIX NokasaHUi. CUnbHbIA BeTep MOXET AaXe Bbl3BaTb KPaTKOBPEMEHHYIO MOTEPH YyBCTBUTENBHOC-
TV BO BpeMsA NpoBeAeHUA rpaaynpoBku BcneacTsue pasbasnenus NIC, nogaBaeMoi Ha AaT4nK, OKpyXaroLwum
BO3AYXOM, eCNu NpUMeHsIoT obbiuHoe 06opyaoBaHue Ans rpagyupoBKy, NocTaBnsieMoe usrotosutenem. [ns
NpUMEHEeHUA AaT4nKa B YCNOBUSIX CUMbHBIX BETPOB HE06X0AUMO NPOKOHCYNbTUPOBATLCS C U3rOTOBUTENEM ra3o-
aHanusaTopa.

C ocoboit TLWaTenbHOCTLI0 HYXXHO NMOAXOAUTL K pasMELLEHUIO AaTUYMKOB B MeCTaXx, NOABEPraroLLMXCsi BO3-
AelCTBUIO OKpyxXatoLweln cpeapl, YTobbl 0becnevunTs 3almTy OT 3TUX BO3AeWCTBUA. BoasiHow nap, nponuBHoOM
AoXab, CHer, e, Nbb U T.4. Takke MoryT HebnaronpusaTHO BNUATL Ha paboTy AaTunka. HekoTopble MaTepua-
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Ibl, BO BCEM OCTanbHOM NpurogHble Anst npobooTOOPHBIX IMHUIA UMW B KavecTBe 3aLlUTbl OT METEOPONorM4eckux
BO31€MCTBUI, MOTYT OKa3aTbCA HECTONKUMU K COSTHEHHOMY CBETY UNW APYrM NapameTpam oKpyXaroLLei cpefbl.

Hdatiukun, pasmeLyeHHble B 30aHUSIX MW OrOPOXKEHHBIX MIToLLiaaKax, kak Npasurio, He noasepXXeHsbl Bo3aen-
CTBUIO HEBNAroNPUATHLIX METEOPOSIOTMYECKUX YCIIOBUNA.

8.2.2.2 NpeaenbHble 3Ha4YeHUs TeMnepaTyp OKpyKatoLLei cpeabl

Bce patuunku, Toukn otbopa Npobbl U razoaHanuaaTopbl cnedyeT ycTaHaBNMBaTh B MecTax, KoTopble obec-
NnevnBsaloT COOTBETCTBUE TemMnepaTypbl aKCnyaTauum 3HaueHUsIM, yCTaHOBNEHHbIM U3rOTOBUTENEM.

Mpw akcnnyaTauuy 3a rpaHLamy guanasoHa 3HadueHuiA paboyeli TemnepaTypbl, yCTaHOBMNEHHOTO M3roTOBM-
Tenem, AaTyMK MOXeT BblAaBaTb OLUMBOYHbIE NOKa3aHWs, Takke MOXeT CHUXKaTLCS ero Cpok cryx6bl. K Tomy xe
Kak npv NnpegenbHO BbICOKMX, Tak U MpedenbHO HU3KMX 3HaUYeHUax TeMnepaTtypbl obopyaosaHue 6onblue He
ByaeT coOTBETCTBOBATL cepTUdMKaTy AN NPUMEHEHS BO B3PLIBOOMNACHbLIX 30HaX.

Hanpumep, 3neKTposMT BO MHOMMX 3NEeKTPOXMUYECKUX AaTHuKax, paboTaroLwmx npy TeMnepaType, 3Hauu-
TenbHO MeHbLUeli MUHyC 10 °C, MoxeT 3amep3HyTb. Mpu MCNonb30BaHUM NEPEHOCHOro rasoaHanuaaropa gaHHoe
orpaHuyeHne MOXHO 0B6OTH, eCni XPaHUTL ero B TEMIIOM NMOMELLEHNN.

Kak npasuno, He pekomeHayeTCsl pasMeLlaTte AaT4UKU HeMOCPEACTBEHHO Haa UCTOUHUKaMW Temnna, Takumu,
Kak neyun unm KoTnel, 1 HeobxogumMo BelbpaTh Noaxodsiiee MecTo BAanu OT UCTOYHMKA Temnsa Ha Takow xe
BbICOTE.

asoaHanunsaTopbl ¥ BbIHOCHEIE AaTUNKU B TPOMMYECKOM UCMOMHEHUN, NpeaHa3HaYeHHble Ans HapyXHO
YCTaHOBKM, OOMKHbI BbITb 3aLUULLEHbI OT NPSIMbIX COJTHEYHbIX JTYYei, KOTOPbIe MOTYT HarpeTb UX 4o TemMnepaTy-
pbl, NpesbiWatoLLelt 65 °C, aaxe ecrnv okpyxxatoLLas Temnepatypa okono 40 °C. O6bMHO MakcuMansHasi TeMmne-
paTypa npuv cepTugurkaumm Ans B3pbIBoonacHom 3oHbI cocTasnseT 40 °C, a MakcumanbHasa TemnepaTtypa ans
aKcnnyaTauuy B cootseTcTBUU ¢ FTOCT P 52350.29.1 coctaensiet 55 °C, ecnu B cepTUUKaLWOHHOW AOKYMEHTa-
LN Ha KOHKPETHbIA TUM ra3oaHanu3aTopoB He YCTaHOBMEHO NHOe.

8.2.2.3 Bubpauvs

Ecnu npegnonaraeTcs BosgencTeune subpaLun, ocobeHHo Ans razoaHann3aTopos, YyCTaHOBEHHbIX Ha
MexaHuamax, cregyeT y6eamTbes, YTO rasoaHanmaaTop cnocobeH BblaepXkmBaTs BUbpaLmo nnm umeeTcsa Haane-
Xalasi BMbpounsonsaums.

8.2.2.4 Vicnonb3oBaHe AaTYUKOB B KOPPOSUOHHO-aKTUBHLIX Cpeaax

Heobxoanmo 3alwmMTnTb AaT4UKK OT NOBPEXAEHWs BCie4CTBME BO3AENCTBUSI KOPPO3UOHHO-aKTUBHbLIX cpeq,
(Hanpumep, NapoB aMMuaka, KUCNOTHLIX TymaHoB, H,S 1 T.1n.). CneayeT npuHaTL ocobble Mepbl NpeaoCTOPOXKHO-
CTW, 4TOBbLI 3aLLUTUTE MPOBOAA (M COCTaBHbIE HacTU U3 MEeAN UNW NATYHW), €CNU BO3MOXHO NPUCYTCTBUE aMMuUa-
Ka, MOCKOJSbKY OH MOXET BbI3BATb CUIIbHYIO KOPPO3UIO U 3M1EeKTPUYECKUe HEUCTIPABHOCTMY.

8.2.2.5 MexaHu4ecKas 3awuTa

BbIHOCHbIE AaTYMKKM, YCTAHOBMEHHbIE B MeCTax, rae CyLecTByeT ONacHOCTb MeXaHU4eCcKUX NoBpexaeHui
(B x0a4e 0BbIYHEIX PabOT HA NPeanpPUSTU UNK B peaynbTaTe UCMNONbL30BaHMWS MOABWKHOrO 060pyAoBaHUs, HaNpu-
Mep BUMOYHOIO NOrpy3yuka), HeobxoAMMO 3aLMTUTL TakUM 06pasoM, YToBbI He NPensaTCTBOBaTL CBO6G0AHOMY
ABWXEHUIO BO3yXa BOKPYT HUX. B cnyyae Heo6xoauMocCTu cneayeT nonyuutb pekoMmeHaaumMm oT U3roToBUTENS.

8.2.2.6 YCTOMUYUBOCTL K 311€KTPOMArHUTHbIM BO3QeNCTBUAM

Haanexaluume Mepbl NpeAOCTOPOXHOCTU (HaNnpUMep, UCNonbL30BaHWe aKpaHUpoBaHHOTO kabens) cnegyeT
NPUMEHsITb BO BpeMsl NPoKaaky cuctemol kabenew, B ToM uicne kabenei ynpasneHust BEeHTUNALMENR, UTODbI
rapaHTMpoBaThb, YTO BCSA CUCTeMa Haanexalym obpasom 3aLlmLieHa OT 3N1eKTPOMarHUTHbIX BO3AEACTBUIA.

MpumeuvuaHune — Heobxogumo Takke NPpUHATL BO BHUMaHME COOTBETCTBYHOWUE HAUUOHAlbHbIE HOPMbI
OTHOCUTENBbHO 3NEKTPOMAarHUTHON COBMECTUMOCTM.

8.2.2.7 Nonueka u3 WwnaHra

MpakTuka «NOMUBKU U3 LUNaHra» Ha NpeanpuaTAM MOXET NPUBECTM K 3HAaUYUTENbHBIM MOBPEXKAEHUSIM Bbl-
HOCHBbIX AaTYMKOB U 3arpsisHeHMI0 Mpob0ooT6opHbLIX NMHWI. CnegoBaTensHO, MPUMEHEHUS 3TOr0 MEeTOAa OYUCTKN
cnegyeT No BO3MOXHOCTU uzberatb. ECnu Takoi BO3MOXHOCTU HET, TO He0BX0AUMO 3aLMTUTL AaTYUKU OT BO3-
AeVCTBMA BOASIHBIX CTPYIA Takum obpa3som, UTobbl He co3aaTh NPEnsATCTBUS NOTOKaM Bo3ayxa, ob6TekatoLmm gar-
YUK, 3TO MOXKET 0KasaTbCsl CIIOXKHOW NpobrieMoiA.

8.2.2.8 B3BellieHHbIe YacTULbl M Apyrue 3arpsisHsiiowne BelecTsa

HaTunkv He AOMKHLI NOABEPraTbCs BO3AENCTBUIO NEPEHOCUMBIX BO3YXOM 3arpsi3HsItOLLLMX BELLECTB, KOTO-
pble MoryT HeGnaronpusiTHO NOBNUSITL Ha UX paboTy.

Hanpumep, BellecTsa, coaepxatime CUIIMKOHbI Un Apyrue UsBeCTHbIe KaTanuTuieckue aapl, He cneayet
UCNOML30BATL TaMm, rAe YCTaHOBIIEHbI TEPMOKaTanuMTU4eckue Ui NonynpoBOAHUKOBbLIE AATHUKW.
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YacTuubl Nbiny, BNaxHble, MacsIHUCTLIE UMK KINeikue a3apo3onin U TYMaHbl K Kannu KoHgeHcaTa MoryT
NpensiTCTBOBaTL MPOXOXAEHWIO NPObbI Yepes razonpoHULIaeMble MemMbpaHbl AaTYMKOB, NPOBOOTOOPHbLIE NMMHUK U
bunbTPbI, BbI3bIBast MOTEPH YYBCTBUTENLHOCTY UK c6ou B paboTe. CepbesHble OCNOXHEHUS co3aaeT NpucyT-
CTBUWe TBepAbIX HacTuL, BO BNiaxHol npobe, obpasytoLux nacty. Takue 3arpAasHeHWs TpebyioT perynspHoi ou1c-
TKW MW MHOTO TeXHUYeckoro obcnyxuneanus. MoxeTt noHagobutbes cneuvansHaa hunsTpaums.

MmeeTcst MHOXKECTBO NPMMEPOB TOTO, Kak HEGpeXXHoe pacnbiieHre UK YMbILWNEHHOE HaHeceHne Kpacku
NOCMYXXWUIO MPUYUHOK HEUCTIPABHOCTM AATYMKOB. [1ns npeaoTepalLeHnst TOA06HbIX CnyYaeB TEXHUYECKUIA nep-
COHar AOoJKeH NPOATU COOTBETCTRYIOLLIeE 0byueHue.

Heo6xoavmo npegoTBpallaTh KoHAeHcaUuio BNarv Ha rasonpoHvuaemor MembpaHe gatymka u B npo6ooT-
6GopHbLIX NUHWAX. B yCcrnoBmsiX NOBLILLIEHHOW BNaXKHOCTU Npobbl MOXET NoTpeboBaTbCsA NoA0rpeB OTAENbHbIX y3-
0B, MPUMEHEHUE cenapaTopoB UMW (pUNbLTPOB-NOIMOTUTENEN BNarm U T.4.

Ocobyto npobnemy NnpeacTaBnsieT cnyyau, korga onpegensieMblii KOMNOHEHT siBnsieTcs napom. 3arpsisHe-
HUs1 ra30BOro KaHarna, Bbl3BaHHbIE KOHAeHcauuer Napos (Unu nonagaHueM XuakocTu MHbIM cnocobom) B npo6o-
OTBOPHOM NUHUK, Ha hunbTpax UNK Ha ra3onpoHULaeMol MembpaHe AaTunka, 6yayT NPUBOAUTL K HETOUHBIM USTU
OLIMBOYHBIM NOKa3aHUsIM rasoaHanusaTopa 4o Tex rnop, noka nocnegHve cnefpl sarpsisaHeHns He byayT yaane-
Hbl. OTO MOXET OKa3aTbCsl Ype3BbMakHO onacHbIM. Ecnv BoamoykeH Nogo6HbIN TUN 3arpsi3HEHUS], TO e AUHCTBEH-
HbIM cnocobom nNpeaoTBpaTUTL ero 6yaeT NoAorpeB COCTaBHbLIX YacTel rasoaHanMTM4eckoro obopyaosaHus, ko-
TOpble HAaXOASITCA B KOHTaKTe ¢ NpoboiA.

8.3 flocTyn ans rpagyMpoBKU U TEXHUYECKOIro o6cnyXuBaHus

HaTtuunkun 1 Todku oTbopa Npobbl A0KHLI BbITL NErkoAoCTYMHLIMU A1 POBEASHUS Tepuoandeckon rpagy-
WPOBKU, TEXHUYECKOTO 06CNYXMBaHUS U NPOBEPKU BLINONHEHUSs TpeboBaHWi anekTpobesonacHocTu. [JomkHa 6biTb
obecneyveHa BO3MOXHOCTb NOAKITIOYEHUS K AaT4MKam NpUCNOCOBNeHNA 1 KOHTPOSbHO-U3MepUTENbHOro 06opy-
AOBaHWSA 4ns NpoBedeHNs yKadaHHbIX paboT Ha MecTe yCTaHOBKU AaTuuka.

Ecnu goctyn K gaTyuky 3aTpyaHeH (Hanpumep, Koraa AaTyvk pacnosioXeH BbICOKO Had NonoM Wnu Hag
MexaH/W3Mamm1), MOXXHO BOCMOSb30BaTLCsl CUCTEMON GNOKOB A4NA ero onyckaHWs v NPUMEHUTL MOBOPOTHYHO
wranry. O4eBuaHO, 4YTO B 3TOM crniydae Tpybkv Npo6ooT60pHON NNHUN AOMKHBLI BbITb TMBKUMK UMK COEAUHATLCA
Ha WwapHmpax. Takke xxenaTenbHO NPy rpagyupoBKe COXPaHATb TO NPOCTPaHCTBEHHOE NONOXeHWe gaT4uuka, B
KOTOPOM OH HaXo4WICsa Ha MecTe YCTaHOBKU.

Ecnv HeBo3MoXHO 0becneynTb HenocpeaCcTBEHHbIA A4OCTYN K AaT4uKy, TO, KaK MMHUMYM, HeobxoauMo
npegycMoTpeTh Kakue-nmbo npucnocobneHus ans ero ANCTaHLMOHHOW rpagyupoBKU.

8.4 ononHuTenbHble peKoMeHaaLum Ansi npo6ooTOOPHLIX NMHUA

Mpo6ooT6opHbLIE MMHUK, KaK NpaBuIio, MPoKadbIBaoT cTauuoHapHo. [laxe ecnu Tpybku caenaHbl U3 rmb-
KX MOSIMMEpHbIX MaTepnanos, oHW 06blMHO MeHee rMbkue, Yem NpoBoAa, U UX TpyaHee MOHTUMpoBaTh. Bo Bpems
YCTaHOBKU Heo6Xoa1MO NOMHUTb, YTO B OyayLLeM MoxeT noTpeboBaTLCsl X 3aMeHa, Hanpumep, ecrivi OHU CUSb-
HO 3acopsATCst UNK NoBpeasitcs. MecTa coeanHeHUst AOMKHbI BbITb AOCTYMHbI.

Mpo6ooT6opHbIE MUHWUKU AOMKHbLI BbITh Kak MOXHO 6o5iee KOPOTKUMMU, NOCKOMNbKY BPeMs1 YCTAHOBIIEHWUS NO-
KasaHWii 3aBUCUT OT UX ANWHBI.

UTo6bl 3aLLMTUTL AaTYNKM OT BO3AESHCTBUS NbW, HEONPEAENSIEMbIX KOMMOHEHTOB UK KaTannTu4eckux
008, Heobxognmsl bunbTpbl. Kak npasunio, B Kaxkgon Touke oTbopa npobbl Heobxogum oTAenbHbIA hunbTp
TBEpAbIX YacTuL, 4Tobbl NPpobooTOOpHan NMHUSI NOCTOSIHHO OcTaBanach YACTOW. [loNoNHUTENbHbBIE YCTPOUCTBA
HeobxoA4uMel NpyU Hanuykm B Npobe TymaHa. YacTo gononHuTenbHble YCTPOUCTBa hunbTpauumn NOCTaBnsaoT ¢
rasoaHanuTu4eckum obopygosaHnem.

PUNbTPLI YBENUYMBAIOT BPEMSA YCTAHOBMNEHUS MOKa3aHWA.

Cpok cny>6bl UnbLTPOB 3aBUCKT OT KoNMJecTBa B Npobe Mbiv unu HeonpeaensieMbiX KOMNOHEHTOB. Bonb-
LLIOe KOSTMYECTRBO 3arpsA3HSAIOLLMX BeLLecTB B Npobe MoXeT NPUMBECTU K COKPALLEHWUIO CPOKOB TEXHUYECKOro o6eny-
X1BaHWsA (NogpoBbHOCTM CM. B pyKOBOACTBE MO IKCTIyaTaLumm).

Heobxoarmo KoHTponMpoBaTs pacxof Npobbl Yepes NPo6oOTOOPHYIO NNHUIO.

MaTtepwan ans npo6ooT6opHLIX NNHWIA cnegyeT BuIGUpaTh Takum o6pasom, Utobbl n3bexats agcopbuuu,
abcopbLmm N XMMUYECKO peakLim ¢ onpegensieMsiM KOMMoHeHToM. Takke Heobxoaumo usberate pasbasne-
HWs NPoBkI MO NPUYUHE HErepMeTUYHOCTU B COeAUHEHNSX Unn anddy3nmn Yepes cTeHKU NPoBooTBOopHON TPpyBKu
(ans okpyxaroLLero Bo3gyxa Unn rasa — B HanpaeneHu BHyTpb TpyOku 1 ans roprovero rasa — B HanpasneHum
HapyXy TPY6KU).

KoHaeHcauwysa Bnaru MoXeT NpUBECTU K 3aKyrnopuBaHuio npobooTdopHoi nuHunu. MoryT noHagobutbes ce-
napatopsbl Bnark 1 c6opHNKK KoHAeHcaTa Ha HU3KUX yYacTkax Tpybonposoga Baonb Beew AnvHbl npo6ooToop-
HOW NnHKMKM. 3TO 0cOBEHHO akTyanbHO, Koraa NpobooTbopHasa NUHKUA NPOXoAUT Yepes yuacTku Gonee xonogtble,
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YyeM BO3/1e TOUYKM oThopa Npobbl (Hanpumep, y4acTKu € KOHAULMOHWPOBaHHbLIM BO3AYXOM B XXapKOM BNaXXHOM
Knumare). AnbTepHaTUBHbIA Noaxoa — nogorpes Npo6ooTOOPHOM NMMHUK, O YEM CKa3aHO HUXe.

Tarcke Heo6X0AMMO YUUTLIBATL KOHAEHCALMIO B MPOHOOTEOPHOM NMUHUKN MapoB XUAKOCTU, UMeOLLEeN BbICO-
Ky TeMnepaTypy BCMbILKW, TOCKOSbKY NPU 3TOM CHUXKAETCA coaepXaHue onpeaensieMoro KOMnoHeHTa B npobe
W, cnefoBaTenbHO, MoKazaHWA oKasblBaOTCS 3aHWXKeHbl. Cneayowasn npoba ¢ HA3KUM coaep>XaHueM nNapos,
noAaoLLascs Yepes 3Ty e NNHWI, MNO3BOMUT KOHAEHCaTy BHOBb UCMAapUTLCA, YTO NPUBEAET K Bblaaqe NOXHBbIX,
3aBblLUEHHbIX MOKa3aHWi razoaHanusatopa. YTobbl cBeCTU K MUHUMYMY 3TOT adhchekT, MoXeT noTpebosaTbes
nogorpes Npo60oT6opHON NMHUK. BO B3pbIBOONACHLIX 30HaX, €CNU NMHUA 06orpesaeTca anekTpudeckun, obopy-
poBaHuve ans oborpesa NPoboOTOOPHOW NTMHUM AOIMKHO OTBEYaTb TpeboBaHUAM COOTBETCTBYHOLLMX HOPM U CTaH-
AapToB. ANbTEepHATUBOW MOXET CAYXUTb 060rpeB NPobooTEOPHOW MMHUW NAPOM UNK FOpSAYEi BOAOW.

8.5 0606L1eH1e pekoMeHAALUN ANA BLIGOpPa MeCT yCTaAaHOBKU S4aTYUKOB UK Tovek oT6opa npo6bl

O6ocHoBaHWe BbIGOpa MECT YCTaHOBKW AATUMKOB AOSTHKHO BbITb OTpaXkeHo B TEXHUYECKOW AOKYMEeHTauun
(cm. 8.1 1 8.10).

Mpumeuanune—lNogpobHee o knaccuukaumm B3pbIBOONACHbLIX 30H U pasbaBneHuu rasza cm. FOCT
P M3K 60079-10-1.

Hwxke npeacTaBneH nepeveHb OCHOBHLIX (haKTOPOB, COCTaBIEHHLI HA OCHOBE NpeablayLLnX pasaernos (HO
He B nopsiake ybbiBaHua npuoputeTa), KOTopble cregyeT yunTbiBaTh NPy BbIGOpe MeCT, NoAXoAsILLMX ATl pa3Me-
WeHns gatumka. MepeueHb BkNoYaeT cregytoLime haktopbl (HO HE OrpaHUYIMBaETCA UMN):

a) BHYTPVY UM CHapyu NoMeLL,eHnin TpebyeTcsl YCTaHOBUTb razoaHanu3aTopel;

b) HeoBxoaMMO AaTk OLEHKY NOTEHUUANbLHOMY UCTOYHUKY BbIGpOCca — pacnonoXeHue U TUM BO3MOXHbIX
WCTOYHUWKOB yTeuek rasa (napa) [Hanpumep, NNOTHOCTL rasa (Napa), AasneHue B MecTe yTeUKku, KonNM4yecTBo rasa
(napa), BblTekatoLLero B eauHULLYY BpeMeHW, TeMnepaTypa UCTOUHUKA YTEYKW, paccTOsiHWE OT AaTumnka Ao UCTOY-
HuKal;

C) XMMUYeckue 1 usndeckme ceolicTea rasos (MapoB), NPUCYTCTBUE KOTOPbLIX BEPOSATHO;

d) >nakocTu ¢ Manoli neTy4ecTbio MOryT NnoTpeboBaTh yCTaHOBKW AaTUMKOB BGAN3M BO3MOXKHOIO MCTOUHN-
Ka yTeuku (a Takke yCTaHOBKM HU3KUX MOPOroB cpabaTtbiBaHUs cCUrHanusauum);

€) TUN BO3MOXHbIX YTEeYeK U BeposATHbIe KOHLieHTpaLum rasa (napa) (Hanpumep, CTpys nof BeICOKUM AaBre-
HWeM, MedJ/IeHHOe NpocavmBaHune, Pasime XUAKocTn);

f) Hanuuune yrnybneHwid (KoTNOBaHOB) Y rasoBoi CTPyU;

g) penbed MECTHOCTH;

h) aBuxeHune Bo3gyxa:

1) BHYTPY NOMELLIEHWA: eCTECTBEHHAs BEHTUNALUMA, UCKYCCTBEHHAsI BEHTUNSILMSA, KOHBEKLNSA;
2) CHapyXv NomeLLeHWA: CKOPOCTb U HanpaBneHWe BeTpa;

i) TemnepatypHble addeKTbI;

j) ycnoBus okpyxatoLLei cpeabl Ha NpeanpusaTum;

K) KonM4ecTBO 1 MecTa pasMeLLeHUs TEXHUHECKOro NepcoHana B 30He;

[) pacnonoxeHre NoTeHUMaIbHbIX UCTOYHUKOB BO3rOpaHus;

m) 0coBEHHOCTU NIaHUPOBKM CTPOEHUI (Takue, Kak CTeHbI, yrnyBreHust unv neperopoaku), Kotopble MoryT
cnocoGCTBOBATL CKOMMeHWIo napa/rasa;

n) NpeanMcaHHble MecTa yCTaHOBKW;

0) AaTyvKK criedyeT ycTaHaeNMBaTh Tak, YTobbl NPU HOpMaNbHOW 3KCMyaTauumn OHW He noAsepranvch
OMAaCHOCTW MEXaHUYECKOTO NOBPEXAEHUSA N 3arnMBaHWUSA BOAOW;

P) AATYUKM AOSMKHBI BbITE PAcNoNOXeHbl Tak, YToBbI X MOXHO BbIN10 Nerko o6cnyXxveaTe U rpagyupoBaTh.

8.6 MoHTaX BbIHOCHbIX 4aTYUKOB

Insa obecneyenns HagexHo paboTel cTauuoHapHON ra3oaHaNMTUHECKOR CUCTEMbI MECTO YCTaHOBKM KadK-
[0ro AaTyuka JOIMKHO COOTBETCTBOBATL 0COBEHHOCTAM ero NPUMEHEHUS, 3NI0KEHHLIM BbilLe.

Mepuoaunyecku Heo6xoaAMMO NPOBOAUTL C MOMOLLBIO KBaNUULIMPOBAHHOMO NEpcoHana OCMOTP U TeXHU-
yeckoe obcrnyxuBaHue, Bkovas rpagymposky no NFC. CnegoeatensbHo, Npy ycTaHOBKE AaTYMKOB Heobxoaumo
npegycMoTpeThb A0CTYMN K HUM 4N NpoBeaeHus aTux pabor.

BaxHo npegBapuTenbHO 03HAaKOMUTLCS C PYKOBOACTBOM MO 3KCnyaTauum 1 cnefosath NpMBedeHHbIM B
HeM peKoMeHAaLMSAM.

B psine cny4yaes pabovee nonoxeHue aaTtymMka oroBapnBaeTcsa U3roTOBUTENEM.

B cocTtaB cucTeMbl AOMKHLI BXOAUTL YCTPOUCTBA ANS 0TBOAA XKUAKOCTU U (MNK) Harpesa, YTobbl yMeHb-
LLIUTb CoAepXXaHue Bnarv 1 NpeaoTepaTUTb KOHAEHCALMIO BHYTPU rasoaHanuaaropa, B AaT4vke nnu npobootdop-
Hol TpybKe.
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IToBble roprouune rassl, npolleaLune yepes cuctemy otbopa npobdbl, AOMKHLI cbpacbiBaTbes 6e3onacHbIM
cnocobom.

Bce pe3bboBble coegnHeHNs AomMkHbI BbITb CMazaHbl, HO NpeABapUTENLHO HEOOX0AUMO YAOCTOBEPUTLCS,
YTO CMa3ka He COAePKNT BELLLECTB, OTPABMSIOLLMX YYBCTBUTESbHbLIE SNIEMEHTbI, — KaTanuTU4ecKkMx 408 (Hanpu-
Mep, KpeMHUS).

HaTtumkm fomkHbI BbITe COEAMHEHLI C COOTBETCTBYHOLMMI B10KaMUN YNpaBneHnsi CornacHo ykasaHUsM Ua-
roToBUTENS (C YH4€TOM MaKkcMalbHO AOMYCTUMOro CONPOTUBIEHWS XMlbl kKabens cBA3W, MUHUMATbHOIO ceve-
HUS Xunbl, TpeboBaHWI K M30nauUmUn 1 Ap.), C UCNONb30BaHMEM TUNOB NPOBOAOB, kKabenei n Tpyb, noaxoaawmx
Mo napameTpam, COOTBETCTBYIOLLUX TPEBGOBaHUAM K MEXaHWYeCKOW MPOYHOCTU U COrflacoBaHHbIX AN NpUMEHe-
HVS1 B COOTBETCTBUM C Krnaccudoukaumen 30Hbl.

Ecnu notpebuterb He B COCTOSIHUM PELUUTL 3TV 3ada4u, paboTy MOXeT BbINONHWUTL M3roToBUTENb 060pYya0-
BaHWS UK crielnanncT, obnaaaroLwyii COoTBETCTBYOLWEN kKBanudukaumen.

8.7 MopaepxaHue QOCTUIHYTOro YPOBHA 6e30nacHOCTU

8.7.1 O6Lwue nonoxeHus

Korga razoaHanutuyeckas cuctema Ui naMmeputesibHble KaHasnbl CUCTEMbl HEeUCNPaBHbI UITM HAXOAATCA B
peMoHTe, B pesysbTate Yero Npou3BoACTBEHHbIE yHacTKWU NPEANPUSATUS HE MOTYT KOHTPONMPOBATLCS A0HKHLIM
obpaszom, MoryT noTpeboBaTbCs A4OMNONHUTENbHBIE Mepbl ANA coXpaHeHUss 6e30NacHOCTW Ha NPeXHEM YpOoBHE.
Heobxogumo npegycMoTpeTb TakyH BO3MOXHOCTb 40 MOHTaXa CUCTEMBI.

Taike BaxHO, 4TOBLI 6e30MacHOCTbL coxXpaHAnack Ha NpeXxHeM ypoBHe, Koraa rasoaHanuTuyeckas cucte-
Ma UIn ee YacTb CTaHOBUTCS HepaboTocnocobHol BO BpeMs Nepuoaudeckon rpagynposku.

JononHuTenbHble Mepbl Mo COXpaHeHWIo YPOBHA 6e30MacHOCTU MOTyT BKNHOYATb:

a) cyrHanMaauuio HeMcrnpaBHOCTU rasoaHanMTU4eckoro 06opyaoBaHus;

b) ncnonb3oBaHne NepeHOCHOro U NepeaBUKHOIO razoaHanuTu4eckoro obopyaosaHus;

C) yCUNeHne BEHTUNALMHK;

d) ycTpaHeH1e UCTOYHNKOB BOCTINIAMEHEHUS;

e) npepbIBaHNe Nogaqn roproUumnx ra3os UK XMAKOCTeNn;

f) ocTaHoOBKY paboThbl NpeanpUsiTUsSt UMK ero Liexos;

g) oybnvpoBaHve Hanbonee BaXHbIX AaTHUKOB.

8.7.2 ly6nupoBaHu1e B cTayMOHapHbLIX cUCTEMAX

Kak npasuno, cTaumMoHapHasa cucTema gormkHa bbiTb CMOHTUpPOBaHa Takum 0bpasom, UTobbl 0Tkas oTaens-
HbIX 3/1EMEHTOB CUCTEMbI UK NX BPEMEHHOE U3bATUE AN NPOBEAEeHUA TEXHUYECKOro 06CnyXMBaHWA He NoBpe-
Annu 6e3onacHOCTU NepcoHana u KOHTponupyembix 06LeKToB. Ha BCcex ydacTkax, rae Heobxoamm HenpepbIBHbIN
KOHTPOMb, pekoMeHAyeTcs AyGnupoBaHWe Unu yTpoeHue KoNM4ecTBa BbIHOCHBLIX aT4UMKOB U 6110KOB ynpasne-
HUsi. MakcumansHo crnegyeT ncrnone3oBaTe 06opyAoBaHMe, BbIXOA KOTOPOro U3 CTPOS He BrieyeT onacHbIX no-
CrneAcTBUiA ANs BCEA CUCTEMBI.

8.7.3 3awuTa oT CHMKEHUA HanpshKeHUs1 B CETU NepeMeHHOro Toka

Mepbl 3aLLUTLI OT CHKEHWST HANPSKEHWUA B CETU NEPEMEHHOrO TOKa AO0SMKHBI BKITIOYATb!

a) Ans ceT! NUTaHUsi NepeMeHHOro Toka.

McTouHuK ceTeBOro NMTaHms JOSMKeH BbiTb CNPOEKTUPOBaH Tak, YTobbl rapaHTupoBaTh becnepe6oiiHyio
paboTy razoaHanuTM4eckoro obopyaosaHus U cpabaTtbiBaHNE aBapuUtHON CUrHanM3aLun.

OTkntoyeHne nnn HeucrnpaeHOCTL SIMHWK 3NeKTPocHabxXeHns AoMkHLI BbiTb 06HapyxuBaemol. Besonac-
HOCTb KOHTPONMPYEMOIA 30HbI JOMKHA COXPaHSITLCSA Ha MPEXHEM YPOBHE C NOMOLLbIO COOTBETCTBYHIOLLMX Mep.

Onsa nuTaHna oT ceTu NepeMeHHoro Toka AomkHa 6bITh BblgeneHa otaensHas dasa, ucnonb3yemas ToNbKo
AN razoaHanuTuieckoro obopyaoBaHus, co creluansHo NPOMapKUpoBaHHLIM NpefoxXpaHuTeneMm;

b) ans ceTv aBapuitHoro NUTaHKsA.

Ecnuv ansa coxpaHeHus pabotocrnocobHoCTM razoaHanuTudeckoro obopyaosaHus TpebyeTcs aBapuiiHoe
nuTaHue, TO ero MCTOYHKK AoMmKeH obecneynTs aBapuiiHoe NTaHue Ao TexX nop, rnoka He BO30GHOBUTCS NUTaHWe
OT CeTW NepeMeHHOro Toka Unv oTnageT HagobHOCTL B KOHTPOse NoTeHLuaneHoW B3pbIBoonacHoCTH cpepl. JTio-
60e BHeLLHee YCTPOWCTBO NUTaHUS OMKHO COOTBETCTBOBATL TpebOoBaHMSAM, YCTaHOBMEHHLIM 47151 30HbI ero npeg-
ronaraeMoro Ucronb3oBaHust (kak B YaCTU YCNOBUIA OKpyXatoLler cpedbl, Tak U knaccudukaumm B3pbiBoonac-
HbIX 30H).

B cnyyae oTkaza aBapWiHOro NUTaHUA oSkHa cpaboTaTh aBapuitHas curHanusaums.

HacTositensHo pekomeHayeTcst, 4To6bl 45 MHAUKALWMN OTCYTCTBUSI HANPSHKEHNUSA NUTaHUS 1 (M) Heucnpae-
HocTu 060opyAOBaHWS MPUMEHSITNCE KOHTaKThI (MeXaHUYeCcKo20 Unu 3J1IeKMPOHHO20 pesie), 3aMKHYTbIE B He-
aKTUBHOM COCTOSIHWW 1 pasMblKatoLLMECs NPW BOSHUKHOBEHUN HEUCNPABHOCTHY.
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8.8 BbI6op BpeMeHu Ans MoHTaxka A4aT4yMKoB BO BpeMsl NPpOM3BOACTBA CTPOUTENbHbIX paboT

MoHTa) A4aTYMKOB NpY CTPOUTENLCTBE HOBOrO 06beKTa, PEKOHCTPYKLUMN UMW PEMOHTE CYLLLECTBYIOLLEro
crnegyeT MPOBOAUTb KaK MOXHO Brive K OKOHYaHUIO CTPOUTENbHBIX PaboT, HO 40 TOro, Kak CTaHET BO3MOXHO
rosiBfeHne B3pbIBOOMACHLIX ra30B Y NapoB, C TEM YTOObLI NpeaoTBpaTUTL NOBPeXAeHe AaTUMKOB BCNEACTBME
npoBeAeHWs Taknx paboT, kak cBapka 1nu nokpacka.

Ecrnv gaT4uku yxke CMOHTMPOBaHbI HA MecTax YCTaHOBKU, HEOBX0AUMO 3aLLMTUTb UX OT 3arpsisHeHns], BO3-
MOXXHOrO MpK NPOBEAEHUN CTPOUTESBHLIX PaboT, C NOMOLLLI0 FepMETUYHOTO MaTepuana, a Takke cnegyet cHab-
ANTb UX YETKOW MapKNPOBKOW, MpedyrnpexaatoLLen, 4To AaTYMKN OTKIHOUEHbI.

8.9 Beoa B akcnnyaTauuto

8.9.1 OcmoTp

3aKoHYeHHyo rasoaHannTUYEeCKyro CUCTeMy, BKIOYas BCe BcrioMmoratensHoe o6opyaoBaHme, Heobxoam-
MO noggepraTb OCMOTPY A0 Havana UCronb30BaHWs, YToObl yAOCTOBEPUTHCS, YTO NMPOEKTHOE PeLUeHNe U MOHTaX
BbINOSHEHbI JOMKHBIM 06pa3om 1 YTO UCTIoNb3yeMble MEeTOAbI, MaTepuarisl ¥ KOMMOHEHTLI COOTBETCTBYIOT Tpebo-
BaHuaM FOCT P MK 60079-0. MNpu ocMoTpe Heobxodnmo 06paTuThb BHUMaHWe Ha criegytoLlee:

a) MPOBEPUTBL 3MeKTpUIECcKUe CoeaNHEHNS, YOeanTLCs, YTO BCE KpEMnIeHWs! Kak criegyeT 3aTaHyThI;

b) npoBepnTL OTCYTCTBUE yTeuek B NPOGOOTOOPHOM NIMHIK 1 YOOCTOBEPUTLCA B COOTBETCTBUM pacxoda
npobbl Tpebyemomy;

C) NPOBEPUTb, HE 3aKYMOPEHbI UK He 3arpsi3HUUCH M OTHeNperpaanTeniu;

d) NpoBepUTL COCTOSIHWE akKyMynsITOPHOW BaTapeun 1 HanpskeHre Ha Helt, NpoBecTW HeobxogumMoe obeny-
X1BaHWe Unn 3ameHNTL 6aTapeto (B COOTBETCTBUM C PYKOBOACTBOM M0 aKCMnyaTauum);

€) NPOBEPUTb UCMIPaBHOCTb Lienei curHanusawum 1 ynpasneHus BHeLUHUMK yCTPOACTBaMM.

Ha aToi cTagun Heobxo4MMo NPOBEPUTL HaNMYMe NOMHOTO KOMMEKTa 3KCnyaTauMoHHON AOKYMeHTauun
Ha cucTeMy B LIeSIOM — PYKOBOACTBA MO 3KCMyaTaLum, CXeM, a Takke NPOTOKONOB UCTbITaHWA. B 3Tol AoKymMeH-
Tauuu AosmkHa HaxoauTbes nogpobHas nHdopmaLms 060 BCex TodKax ycTaHOBKY AaTumkoB (cm. 8.2). Pykosog-
CTBO MO 3KCMyaTaLmm cucTeMbl A0SKHO cogepxaTb NogpobHyto MHbopmaLumio 06 NCNoNB30BaHWK NO Ha3HaYe-
HUI0, MpoBepke paboTocnocoBHOCTU, rpadyupoBKe CUCTEMbI, €€ pexMmax paboTbl; K HEMY A0SKHbI NpunarateCcs
BCE 3KCMyaTaLunoHHble OKYMEHTLI BXOAALLEro B cucteMy obopyaosaHus (cm. 8.10).

8.9.2 NepBoHavanbHas rpagynpoBka

Mocne MoHTa)a KaXablid AaTyUMK Ha MecTe aKcnnyaTauum Heobxoaumo noaseprHyTs rpagymposke no MFC
B COOTBETCTBUM C PYKOBOACTBOM MO 3KCMyaTauum, eCnu ToNbKO He UCTEK CPOK AeNCTBUS NEPBUYHOW NOBEPKM,
nposedeHHol Ha NpeanpUATUM-naroTosuTene. MpagyvpoBKy AoKeH NPOBOAUTL KBaNMULMPOBaHHbIA Nepco-
Han, obnagaroLunii COOTBETCTBYIOLMMMN SHAHUSIMA.

Mocne npoBedeHWs NepBoOHaYasibHOW rpagyMpoBKY CTaLMOHapHbIE CUCTEMbI AOMKHbLI aBTOMATUYECKU Bep-
HYTBCS B PEXUM M3MepeHWs Nnocrne sapaHee yCTaHOBIIEHHOro MHTepBarna, 6e3 HeobxoaMMoCTU AOMOSHUTENBHON
HacTpoiiky. B kayecTBe anbTepHaTUBbLI BO BpeMsl rpagyvpoBKY razoaHanu3aTop AOSDKEH BblaBaTb cneyuarbHbINn
curHan (Hanpumep, o TeXHUYEcKom obcnyxuBaHum), 4Tobbl NokasaHust 060pyAOBaHUS BO BPeMSA rpagyupoBKA He
NMPUHAMM OLLMBOYHO 33 MOKa3aHUA B PEXUME U3MEPEHUs].

Korga npeanonaraeTcs NpucyTCTBUE HECKOMbKWUX ra3os, criegyeT NPUHATL AONOMHUTENbHLIE Mepbl Npeao-
CTOPOXHOCTU, onucaHHble 8 4.3.2.1 1 6.2.2.

Ons o6ecrneveHns 6e30LLMB04HON paboThl razoaHanMTU4ecKo cMcTeMbl HeobxoaAUMO NPOBOAUTL NepUoaN-
YyecKne OCMOTPbI U FpadyVpOBKU.

8.9.3 YcTaHoBKa noporoe cpabdarbiBaHUs aBAPMWHOWU CUrHaNU3ayum

Ecnv razoaHanvsaTopbl FOPOYMX ra3oB He UMEIOT OTCHETHOIO YCTPOWCTBA, 3HaYeHUe Nopora aBapuiHon
curHanuaauum (WNn HaMMeHbLIero nopora, ecnm umeroTca Asa unu 6onee) HEOBXOANMO YCTAHOBUTbL HACKOSbKO
BO3MOXHO MaribIM, HO TaK, YTo6bl OTCYTCTBOBANM JIOXKHbIE cpabaTbiBaHUA cUrHanM3aumu.

[ns aToro Heo6xoAMMO YacTo MPOBOAUTL aHaNK3 paboThl razoaHanUTUYECKoro obopyaoBaHWs Ha paHHUX
aTanax paboTbl HOBOrO NPOM3BOACTBA WU HOBOW rasoaHasIMTU4ECKOW CUCTEMBI.

HacTpoliky noporos aBapuitHoli curHanuaaumm NpoBOAAT B COOTBETCTBUU C YKazaHUSIMU, U3NOXEHHLIMU B
PYKOBOACTBE Mo 3KCrnyaTauum.

8.10 PykoBoacTBa no akcnnyaraLuu, CXemMbl M NPOTOKOTbI

UHpopmaums 06 ucrons3oBaHnu no HasHavyeHuo, nposepke paboTocnocobHOCTU M paboTe cTaunoHapHoON
rasoaHanuMTU4ecKol cUCTEMbI A0SKHa BbITe 4OCTYNMHA U BXOAUTL B KOMIMIIEKT 3KCMyaTaLUoHHOW AOKYMEHTaumum
KcucTteme.

B koMneKT QoKyMeHTaLMm Takke SOMMKHbI BXOAUTb CXeMbl 311EKTPUYECKUX COeAUHEHWI, MOHTaXHbIE Uep-
TeXu, HeobxoanMble Ans NPoBeAeHNA TeXHUYECKoro obcnyXusaHusi cucteMbl. PacnonoxeHue Bcex YacTei cuc-
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TeMbl (610KOB yNpaBneHus, AaT4ymkoB, Todek oTbopa npobbl, KOPoBOK coeAnHUTENbHBLIX U ApP.) AOIKHO ObITh
npeacTaBneHo Ha cxeme BMeCTe ¢ MapLUpyTamu NPoKaaKkv v AnvHamuy Bcex kabenei, nposogos 1 npo6ootéop-
HbIX TMHUA. HeoBX0AUMO Takke BKITIOUATL B KOMIMIEKT CXEMbI KOPOOOK CoeANHUTENBHBIX U pacnpeaenuTenbHbIX
kabenen.

OcobeHHOo BaXHO, 4TOBbLI NOTpebuTens BHUMaTENbLHO NpoYUTan PyKOBOACTBO MO MOHTAaXY, COCTaBNEHHOe
M3roToBUTENEM razoaHanuTnydeckoro o6opyaoBaHusi, U MOMHOCTLIO CcrieoBar NpMBeaeHHbIM B HeM pekoMeHda-
umsaM. B komnnekTe AokyMeHTaLuy Ha cucTeMy Takoke crieflyeT XpaHUTb 9K3eMMsip pyKOBOACTBA MO MOHTAXY.

HeobxoanMO BHOCUTL MOMpPaBKU B AOKYMEHTaLMIO KaxKabliA pas nocre U3MeHeHUn, nponaseaeHHbIX npy
MOHTa)Xke CUCTEeMbI.

Mporpamma ncnbITaHWn razoaHanUTUYECKON CUCTEMbI — YpE3BbIMaHO BaXKHbI (hakTop, BNUSOLLMIA Ha ee
HageXxHocTb. ONTUManbHas akcnnyaTauusi cuctemel U 6e3oTkasHas pabota MoryT 6bITb 4OCTUMHYTHI TONBKO Bra-
rogaps COCTaBNEHWIO YeTKOW NPOrpaMMbl KOMIMSIEKCHbLIX UCTILITAHUA.

Bce Tvnbl razoaHanusatopos TpebyroT neproauyeckoin rpagynposku no NIFC. Ecnu ncnonb3yoT Aatymky ¢
orpaHW4eHHBLIM CPOKOM CAYXKObI U (UN) YyBCTBUTENbHBIE K OTPABMNEHUIO (HAarnpUMep, TepMoKaTanMTUYeckue, anek-
TPOXMMUYECcKUe, NoNYNPOBOAHUKOBLIE), TO TpebyeTcs perynsipHas rpagyvpoBKa razoaHan1M3aTopoB UK No Kpaw-
Hell Mepe NpoBepKa YyBCTBUTENLHOCTU. MNepruoanMyHOCTL NpoBedeHNUs rpagyvpoBKUM MOXET BblTb YcTaHOBMEHA
HOPMaTUBHBIMW AOKYMEHTaM1 HaA30pHbIX opraHoB. B 6onbLUMHCTBE criydaes pekoMeHaaummM MOXHO NoSTy4YnTb y
nsrotosutensa obopyaosaHusa. Taicke YacToTa NPOBEPOK 3aBUCUT OT YCIIOBUIA, B KOTOPbIX 3KCNNyaTupyeTca 06o-
pyaoBaHue, 1 nydlle Bcero onpeaensieTcsl Ha 0CHOBE CUCTEMATUYECKUX YacTbIX MPOBEPOK C AOKYMEHTUPOBaHU-
eM pesynbTaTos (KonuvecTsa TpebyeMbix nogcTpoek). MNeproanyeckuin aHanns nonyveHHbIX pesybTaTos NOMo-
raeT HalTV onNTUMasbHble HTEPBarbl MeXay NpoBeAeHNeM rpafyypOBKU UK NPOBEPKU YyBCTBUTENLHOCTU. Ecnn
onpeaeneHbl HECKONBLKO pasfNUYHbLIX UHTEPBANOB, TO creayeT BbibpaTb HAMMEHbLLUNIA U3 HUX.

asoaHanUTU4ecKyto CUCTeMy AOIMKEH YacTO NPOBEPSITL KBaNUULMpOoBaHHLIA cneuuwanucT. MNposepka Aon-
XHa MpoXoanTb B COOTBETCTBUN C UHCTPYKLIMSIMU U3roTOBUTENS M TpeBoBaHUAMU AeACTBYIOLMX HOPMAaTUBHbIX
AokymeHToB. CrnegyeT NpoBOAUTL BU3yaribHbIN OCMOTP BCeX 6r10KOB rasoaHanmnTU4eckoi CUCTEMbI, NPOBEPATL
BCTpPOeHHbIe cpeAcTBa TecTUpoBaHus 1 cpabaTbiBaHue asapuiiHoN curdanusaummn. Ocoboe BHUMaHWe cneayet
yAEnUTb NOUCKY 3arpAsHEHWI (Hanpumep, Nbiv Ui rpsiav) U KoHAEeHcaUuM Boabl N pacTBoputeneit B npobooT-
BOpPHBIX IMHUAX U B MECTaX YCTaHOBKM AaTHUKOB.

B xoge skcnnyaTauum npobooTbopHbIe NNHUM HEOBX0ANMO NPOBEPATL Ha HANUYME 3arpPA3HEHWIA U yTEYeK.
Cawmelin npocToi cnocob npoBepuTh Ha yTeukn — nogats MNFC ¢ noMoLso Npo6ooT6EOPHOTro MeLwKa UK ApyrumM
nytem, obecneunBatoLm aTMocepHoe AaBneHue B Touke otbopa npobbl (SAMNPELLAETCA MOOABATL A3
noa OABITIEHUEM!), n nocMoTpeTb, HAackos1bKo MoNyYeHHbIe peaysibTaTbl COBNaZatoT ¢ pesysibTatamu rpagyu-
POBKW, NPOBEAEHHOI COrnacHo ykazaHWAM pyKOBOACTBA Mo 3KCMnyaTtaLuu.

Heobxoanmo crnegoBaTh yKasaHWsIM, NpUBEAEHHbLIM B PYKOBOACTBE NO SKCMnyaTaumu, Ans Toro, 4tobsl:

- eproanyeckn ounLaTte UNbLTPLI, OKHa AaTYMKOB U Ap.;

- PerynsipHo MonosHATL pacxodyembele MaTepuansl, HanpyMep BCnoMoraTenbHbIi ras Ans HeKoTopbIX
YCTPOICTB;

- noaaepxveaTth paboTocnocoBHOCTL CUCTEMBI.

PesynbTaTbl BCex NpoBepok HeobXxoamMo hUKCHpPOoBaThL B XKypHane.

9 Ucnonb3oBaHue nepeHOCHbIX U NepeABMXHbLIX ra3oaHann3aTopoB

9.1 O6Wwune nonoxeHus

B pasgene 8 nokasaHo, uto TpebyeTcs 60NbLUOW NPaKTUUECKUIA ONbIT, YTOGLI CNPOEKTMPOBAaTL U NPOBECTU
MOHTaX CTalMOHapHON rasoaHanuTUIecKon CUCTEMbI.

Mpw¥ KaXXAOM NCNONb30BaHUN MePEHOCHbLIX U NepeadBKHLIX razoaHanM3aTopoB Nofb3oBaTesb, No cyLle-
CTBY, BbIMOMHAET MHOXECTBO TEX Xe caMbIX BaXHbIX paboT. OgHako oH, kak Npaswuio, He obnagaeT BCeMU
HeobXxoAUMBLIMU HaBbIKaMN.

BosHukaeT Heckonbko AononHUTeNbHbIX Npo6nem, korga nons3oBaTent apeHayeT unn 6epeT Bo BpemeH-
HOE Monb3oBaHWe NepeHocHbIe N NepeaBKHbIe razoaHanusaTopbl. CoOOTBETCTBYOLLME HYacTu pasgena 6 MoryT
NPUMEHATLCA HenpaBuibHO. Mons3oBaTento MoOXeT BbITb Hen3BecTHO, TpebyeTcs N NpoBeAeHNEe TEXHUYECKOTO
ob6CcnyXkMBaHWA 1 rpagyupoBKK, a Takke NPOCTO HE3HAKOM KOHKPETHbIA TMM razoaHanusaTopa, ¢ KOTOpbIM OH
uMmeeT Aeno.

JormKHOCTHbIE NLa, HecyLL e OTBETCTBEHHOCTb 3a NpaBMibHOE UCMONb30BaHWe NEPEHOCHBIX U NepeaBuk-
HbIX ra3oaHanva3aTopos, MOryT AeliCTBOBaTL ABYMS MY TSAMU, a UMEHHO:
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a) opraHusoBsaTtb 0byyeHue nosb3oBaTenei nepes Ha4vanoMm UCMONbL30BaHUsS ra30aHanNU3aTopoB, O3HaKo-
MUTbL MX C cofepXaHuem pasaenos 4 u 10 HacTosAwero ctaHaapTa, COOTBETCTBYIOW e YacTn pasgena 5 nnu
npunoxeHus A, a take obecneynTb AOCTYM NOSb30BATENA K PYKOBOACTBAM M0 3KCNlyaTaLmn KOHKPETHOro raso-
aHanuTu4eckoro 06opyaoBaHus;

b) npuaepxuBaTbcst MMHUMaNUCTCKOro Noaxoaa, onucaHHoro B 9.3.9 kak «CuuTtan nokasaHus u 6ern»
(“read and run”), nocne 06y4eH1s1 ocHoBaM paboTbl € KOHKPETHLIM ra3oaHaIM3aToOPOM U 03HAKOMIEHWS C MEpaMK
6e30MacHOCTH, KacaloLLMMMUCA KOHKPETHOIO CflyyYas UCMofb30BaHWUA rasoaHannsartopa U BO3MOXHOMO Hanmuuns
TOKCUYHbIX BeLecTB. [Npu TakoM noaxoae nposepky paboTocnoco6HOCTU, rpagynpoBKU U Apyrne onepawum Bbl-
MOJHAET He caMm Mosib3oBartesib, a ApYrve crneunanucTbl.

PasnuyHble TUMbI NepeHOCHBIX U NepeABWKHBIX ra3oaHann3aTopoB MOXHO NPUMEHSATE pasHbiMU cnocoba-
MW B 3aBUCUMOCTMN OT OCOBEHHOCTEN KOHCTPYKLUMM U TEXHUYECKUX XapaKTepUCTUK KOHKpeTHoro npubopa. BaxHo
TO, YTO UX HENb3SA MPUMEHSITL 6e3 AOMONHUTENBHBIX Mep NPEA0CTOPOXKHOCTU U 0BYHeHUA NoNbL3oBaTeNs, kKoraa
TOYHO U3BECTHO, YTO NPUCYTCTBYIOT 3HAYNTENbHBIE KOHLEHTpauuUK rasa, ocobeHHo ecnu BulbpaH BapuaHT aei-
CTBUI b) — «CunTan nokasaHus n 6erny». Heobxogumele Mepbl ANs yaaneHna rasa AokHbI 6bITb K STOMY MOMEH-
TY YKe NPUHATbI.

MpumeyaHue— EcTb HECKONBKO NPUMEPOB UCMONbL3OBAHNSA ra30aHaNM3aTOPOB B CPEAE C MOCTOSAHHBIM
NpyCyTCTBUEM ra3oB, HAaNPUMEP B YronbHLIX WaxTax. [ns ucnonb3oBaHus razoaHann3aTopos B Takux cpegax Tpebyerca
cneunansHoe oby4yeHne nepcoHana.

HebornbLUune, HocUMbIE rasoaHanuaaTopbl MOXKHO UCNOMb30BaTb ANA 06HAPYKEHUA yTeveK NN UHCNEeKUU-
OHHOTO KOHTPOSS, B TO BpeMsi Kak 6orbLumne no rabapntam nepeHoCcHbIe rasoaHanv3aTopbl, HEKOTOpbIE CO CBETO-
BOW 1 (MN1) 3BYKOBOW aBapuiAHOM cUrHanumaaumnen, MoXxHO UCNonb3oBaTh A1 MHOTUX Lienei, Bkovasa obHapy-
XKeHWe yTeyek, MHCNEKLMOHHbIA KOHTPOSb M KOHTPONb Bo3ayXxa paboyel 30HbI, B 3aBUCUMOCTUN OT KOHKPETHbIX
HYXJ Monb3oBaTens.

MepeaBwxHbIE razoaHanusaTopsl NpegHasHaveHbl 4519 BpeMEeHHOro KOHTPONsA Bo3ayxa paboyeli 30HbI, Kor-
Aa CyLLeCcTBYEeT BEPOATHOCTL CKOMIIEHUA NOTEHLMAaNbLHO B3PbIBOOMACHBIX CMEeCel rasa unu napa, Hanpumep, Bo
BpeMsl MOrpy3Ku UK pasrpysku LLUCTEPH ANs NepeBo3ky TONMBA UKW XUMUYECKUX BELLLeCTB UK Npy nposeae-
HUW OrHEBbLIX PaboT (B CBSA3U C TEXHUYECKUM 0BCNyXKnBaHuem obopyaoBaHUN) BO B3pbIBOONACHLIX 30HaX. Mepe-
ABWXHblE rasoaHanusatopbl He npegHasHavyeHbl 418 nepeHoca B pykax B TedeHWe ANMTEeNbLHOro BpeMeHu, a
cnyxar Ans UCcronb3oBaHWs Ha OgHOM MecTe B TedeHne HeCKomnbKMX YacoB 1 bonee.

MepeHoCHLIE U NepeaBUKHbIE ra3oaHanM3aTopbl NpU aKCNAyaTauum NoABEPrarTCsl LUMPOKOMY CTNIEKTPY K-
MaTu4eckux U MexaHu4ecknx Bo3gercTeuii. MNonb3osartesb AomkeH obpalatk ocoboe BHUMaHWe Ha chakTuyec-
Kve BO3AENCTBUSA, KOTOPLIM MOABEPraloTCsl ra3oaHanmM3aTopbl, YTo6bl peLnTb, YTO OHU NPUCMOCOGEHbI K TaKUM
BO3AEUCTBUAM, UM 3aLLUTUTL OT HUX. DTO OTHOCUTCA He TONBKO K paboTe ¢ rasoaHanMsaTtopamMu, HO U K nepepbl-
BaM B paboTe ¢ HUMU, HanpuMep, MeXaHU4ecKue yaapbl U TPSICKa, KOTOPLIM NOABEPraloTCs ra3oaHanu3aTopbl Npu
nepeBo3Ke, UK CUNbHbLIA HarpeB razoaHanuM3aTopa, fexatllero Ha noske 3a sagHUM cugeHbem asToMobuns,
NMpUMNapKoBaHHOTO Ha COHLLE.

PerynsipHble npoBepky paboTocnocobHOCTU rasoaHann3aTopoB ropiodnX ra3oB — BaXKHbIA hakTop, BAWsIO-
LLMIA Ha X HagexxHoCTb. Hannyuine akcnnyaTauuoHHbIe nokasareny u 6esotkasHasa pabota MoryT ObITe 4OCTUT-
HYTbI TOMbKO Bnarogaps CocTaBeHUIO YETKON NporpaMMbl Nposepok obopyaosaHus. YactoTa NpoBepoK 3aBUCUT
OT BO3MOXHOrO MPUCYTCTBUSA B aHANM3UpyeMon cpeae KatanuTu4ecknux aaoB U CTapeHusl, XxapakTepHoro Aansi
NpUMEHsIEMOro Tna A4aTyumMKkoB (CM. MpunoxkeHue A), U MoXeT BbITb onpeaeneHa Ha OCHOBE OfbITa 3KCryaTauum
KOHKpEeTHOro razoaHanuaaropa.

9.2 NMopsagok npoBeAeHUs1 NePBUYHON U NepuoanYeckon NPpoBepKU NepPeHOCHLIX U NepeABUKHbIX
razoaHanusaTopoB

MockonbKy NepeHoCcHbIe U NepeABUXKHbIE razoaHann3aTopbl 06bIMHO UCNONL3YIOT HEMOCTOSIHHO, NMepPBUY-
Hble 1 Nepuoguyeckme NPOBEPKM KpaiHe BaXHbI, 4TOObI NPOBEPUTL MOTOBHOCTL rasoaHanv3aTopa K UCnosib3oBa-
Huto. CnegyeT pasnuuatb KOHTPonb paboTocnocobHOCTU, NPOBOAUMBINA B NONEBLIX YCNOBUSIX (MPOBEPKa YyB-
CTBUTENBLHOCTH), KOrAa nonb3oBaTenb He JOMKeH HUYero HacTpaveaTh, U Nepuoanyeckyto rpagyvpoBKy, koraa
MO>HO MPOU3BOANTL HACTPOWKY, XOTS U B TOM, U B APYroM cry4yae UCnonb3yT cxogHoe obopyanosaHue. Mpu
nepuoanyeckor rpagyvpoBKe OTBETCTBEHHOCTL NONb30BaTeNs Bhilwe. Heo6xoauMo B TOUHOCTM crieqoBaTh UHCT-
PYKLMSIM U3rOTOBUTENS MPW NPOBEASHUM MPOBEPKU YYBCTBUTENBHOCTU U FPaayUpPOBKU.

Ins obecnevyeHusi GesonacHom U HagekHON paboTbl rasoaHann3aTopoB NeEpUOANYECcKM credyeTt NpoBoaANTL
rpagyvpoBKy, BHELUHUIA OCMOTP U TeXHUYeckoe obcnyxusaHvue cunamm ksanupumpoBaHHbIX CneuuanicTos.
311 paboTbl MOTYT BbIThb BbINOMHEHbI NOMb30BaTENEM, UIrOTOBUTENEM razoaHannu3aTopoB UMW Ha OrOBOPHOWN
OCHOBE VHXXeHepOoM Nno 06CnyXuBaHuio.
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9.2.1 OcMOTp U NpoBepKa Nepea UCNONb3oBaHUEM (MpoBepKa YYBCTBUTENbHOCTH)

OcmoTp rasoaHanusaTopa v ero npoeepka nepes Ucrnosib3oBaHneM npeaHasHadveHsl 45151 NoATBEPXKAEHUS]
paboTocnocobHOCTU rasoaHanmaaTopa. PekomeHayeTcsl, 4ToObl OCMOTPbI ¥ NPOBEPKM NPOBOANN NepcoHan, KoTo-
pbi BygeT 1 ganblie paboTaTh Ha 3TUX rasoaHanuaaTopax, a Takke HacToATesNIlbHO pekoMeHAyeTcs, UTobbl nx
NPOBOANNN KaXAbIV AeHb, 0COBEHHO eCcnu B COCTaB razoaHanv3aTtopoB BXOAAT TepMoKaTanMTuyieckue, anekTpo-
XMMUYECKUE UM NONYNPOBOAHUKOBbIE AaTUMKW U ra3oaHanM3aTopbl SKCMyaTUpYrTCs B TSXKEMbIX YCIOBUSIX.

MpumevaHus

1 PykOBOACTBO MO 3KCMyaTaumMn NepeHOCHbIX razoaHanvM3aTtopoB, cOOTBETCTBYWMX Tpe6oBaHuam FOCT P
52350.29.1, QONXHO cogepxaTb MeToauKy exedHeBHOM npoBepku paboTocnocobHocTM 060pyAOBaHWS NO rasoBbiM
CMecsiM nepepn Ucnonb30BaHNEM, YTO OFOBOPEHO B 4.4.

2 B oco60 OTBETCTBEHHbIX CryyYasix, koraa paspelueHve Ha paboTy BblgaeTcs nocne npoeepku pabotocnocobHoc-
™Y 060pydOBaHUsI MO ra30BbIM CMECAM, peKoMeHAyeTCsl, YTODbI MO OKOHYaHuM paboTbl Takke Gblna NpoBeaeHa nposep-
Ka YyBCTBUTENBHOCTY, a pe3ynbTaThl 06enx NpoBepokK Gbinu 3aHeCeHb! B XXypHar.

MpoBepka MOXeT BbITb MPOBEAEHa B TaKOW NnocneaoBaTernibHOCTU:

1) npoBepka HanpPsKeHWs1 akKyMysiTopHol 6aTapeu 1 (unn) coctosiHus 6atapeu;

2) npoBepka COOTBETCTBUSA BPEMEHW MPOrpeBa;

3) NnpoBepKa OTCYTCTBUS yTeveK B NPo60OTOOPHON NMUHUM 1 COOTBETCTBUS CO34aBaeMoro pacxoga ans
rasoaHannsaTopos ¢ NPUHYAUTENbHBIM OTE6OPOM NPo6LI;

4) npoBepka HyneBbIX NokasaHWin Ha YACTOM Bo3ayXe (CM. MpUMedaHue Huke);

5) npoBepka YyBCTBUTENbHOCTY.

MocrnegHWe ABe NPOBEPKM MOXKHO BbIMOMHWTL criegyoLymM obpazom.

MomecTuTb rasoaHanusaTop, Unu BbIHOCHOW AaTUWK, U NPoBoOTBOPHYIO NUHKIO B cpeay, CBOBOAHYIO OT
roproYnx rasos, NpokavaTb Npoby B AOCTATOYHOM KONUYECTBE, YTOBLI NPOAYTL MPOBOOTEOPHYIO NNHUIO (TONBKO
NS razoaHann3aTopos ¢ NPUHYAUTENbHLIM OTBOPOM MPobkl). Ecrin oTMevaeTes 3HaunTeNbLHOe OTKIOHEHUE No-
KasaHWi oT Hyns (CM. NpMMeYaHue), To HeobXoauMo NpPoBECTU rpadyMpoBKy rasoaHanusaTtopa (cm. 9.2.2).
B HekoTOpbIX razoaHanMsaTopax MMeeTCsi PEXXMM aBTOMaTU4eCKON MPOBEPKU HyNEBbLIX NOKa3aHWI, B KOTOPOM
aBTOMaTUYECKV NPOUCXOAUT HAaCTpoKa Hyns.

MpunmeyaHue—HecMOTpsa HA TO UTO B UNCTOM BO3AYXE FrOpPIOYME ra3bl MPaKTUYeCcKkn OTCYTCTBYIOT 1, CreaoBa-
TENbHO, AaTYMK FOPIOYMX ra3oB BbIAACT HYJIEBOM CUIHAr, CUTHanNbI OT APYMMX AaTYUKOBR, KOTOPbIE MOTYT NPUCYTCTBOBATH B
TOM 3Xe razoaHanusaTtope, HeobsizatenbHo 6yayT HyneBbiMK. [oka3aHna 06 BEMHON AONW KUCNOPOAA B YUCTOM BO3AyXe
GynyT paeHbl 20,8 % unmn 20,9 %. B aTmocthepHoM Boaayxe umeeTcs npubnuautensHo 360 mnH ! anokempa yrnepopa
CO, (60onblue Ha CMINBHO 3aCTPOEHHBIX TEPPUTOPUSX), KOTOPLIE BbIZOBYT COOTBETCTBYIOWME NOKa3aHWA ra3oaHanusaTo-
pa (Hanpumep, 0,03 % unn 0,04 % ob6bemuoi gonm CO,). Takke Ha 3aCTPOEHHbIX TEPPUTOPUSX MOFYT HabmnogaTben
obHapyxvmBaemble konuyectea CO.

UyBCTBUTENLHOCTbL rA30aHanM3aTopoB criedyeT NPOBEPATL C NOMOLLLIO KOMNSIeKTa AN rpagyupoBKuy, pe-
KOMeHA0BaHHOIo U3roTOBUTENEM U BKITIOHaIOLLLEro 6arnnoH ¢ rasoBovi CMeCbio M3BECTHOrO COCTaBa, K KOMMOHEeH-
TaM KOTOPOW HYyBCTBUTESbHBI BCe AaT4vKK, BXxoasime B Npubop. MonbaosaTens AOMKEH 3HATb UK ero AOMKHbI
MPOVHCTPYKTUPOBaTb, Kakue nokasaHus AOSPKEH BbidaTb rasoaHanusaTtop npu nogave rasosoun cmecu. Ecnu
nokasaHus rasoaHanusaTopa oTnv4aioTcs 6onee yem Ha + 10 % OT NacnopTHLIX 3Ha4YEeHUI coaepXkaHus onpeae-
NsieMbIX KOMMNOHEHTOB B bannoHe, HeobxoAMMO NPOBECTU ero rpagynpoBky (cm. 9.2.2).

MpumevyaHnusa

1 [nsa razoaHanu3aTopoB C TEPMOKATANIMTUUECKUMU AaTYMKaMKN coaepXXaHue KMcnopoaa B rasoBor CMecu Qonx-
HO ObITb He MeHee 10 % 06BbEMHbLIX Aonei.

2 Takme XMMWYECKN aKTUBHbIE rasbl, kak (OTOop, XNOPUCTLIA BOAOPOA UMW O30H, HE MOTYT GbiTb NPUIOTOBIEHLI B
BannoHax noj AaBneHneMm.

3 fJonyckaemcs ucnons3oeanHue GUHapHbIX 2a308bix cMmecel 05151 2padyupoeku MHO20KOMNOHEHMHbIX 2a30-
aHanusamopoe nocnedoeamesibHO NO KaHanam U3MepPeHuUsl.

Ons razoaHann3aTopoB, HE UMEIOLLMX OTCYETHOIO YCTPOWUCTBA U NpeAHa3HauYeHHbIX TONbKO AN CUrHanu-
3auuu, cogepXkaHue onpeaensieMoro KOMMoHeHTa B MOBEPOYHOM ra3oBov CMeCcH AN NPoBepKU HyBCTBUTENbHOC-
TV AOMKHO BbITb Ha 5 % HKIP Bbie HanbonbLuero ns noporos asapuinHon curHanusaumu. Bo Bpemsi nposepku
OOMKHbI cpaboTaTh BCe aBapuiAHbIe CUrHarbl, B NPOTUBHOM clyvae Heo6Xxoaumo NpoBeCTU rpagynpoBKy raso-
aHanusartopa (cm. 9.2.2).

9.2.2 lnaHoBLIe NPOBEPKU U rPaayUpOBKU

HeobxoamMmo perynsipHo NpoBoAWTL MpadyvpoBKY NEPEHOCHLIX U NepeaBUXKHbLIX rasoaHanu3aTopos, ANa
yero HeobxoaVMbl cneunanbHblli Lex (nabopaTtopus) U kBanupuumposaHHbId NnepcoHan. Manoucnonbayemble
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rasoaHaiM3aTopbl Takke HeobxoarMo noasepraTb PerynsipHoOMy OCMOTPY W rpagyupoBKe, YToBbI B cryyHae Heob-
XOAUMOCTY UMW MOXHO BbIIo HEMeaneHHO BOCMoNb30BaThes. 3T paboThl criedyeT NPOBOAUTL B COOTBETCTBUN C
WHCTPYKLMSIMU U3rOTOBUTENS U, KaK MPaBuUI1o, BKIOYAIOT CrneaytoLime sTanbi:

a) ycTaHOBKa MEXaHUYECKOTO HYJ1s1 aHaNOroBbIX 3MepUTESbHLIX TPUGOPOB;

b) npoBepka kpenneHus anekTpuieckux kabenewn (BbIHOCHOTO AaTyuka, MMTaHua 1 T.4.);

C) NpoBepKa COOTBETCTBUS BPEMEHM NPOTPeBa;

d) npoBepka OTCYTCTBUS yTeuek B NIPoB6OOTOOPHOM NMHAM N COOTBETCTBUS CO34aBaeMoro pacxoga Ans
obopyaoBaHus ¢ NPUHYAUTENbHBIM OTOOPOM NPobbI;

€) NpoBepKa 3arpsi3HeHHOCTMW OrHenperpaauTenei u OTCYTCTBUS UX 3aKyMnopKK;

f) nposepKa HanpsPKeHWs akkyMynsaTopHON 6aTapeu 1 (M) ee COCTOSIHWS, NPoBedeHe HeobxoanMbIX per-
NaMeHTHbIX paboT Unn 3aMeHa akkyMynsTopHon 6aTtapeu;

g) BbINOSTHEHWE BCTPOEHHbIX TECTOB MCNPaBHOCTM 060pYyAOBaHNS;

h) npoBepka Lieneli aBapuitHoN curHanmaawuu;

i) rpagyvpoBKa, COCTOsILLLast U3 KOPPEKTUPOBKM HYNEeBbIX NOKa3aHWii Npy nogade YUCTOro Bo3dyxa U Koppek-
TUPOBKM YYBCTBUTENBbHOCTY NpK nogade MNIFC, KoTopyo MOXHO NPOBECTM criegyowM obpasom.

MoMecTUTL razoaHannsaTop, M BLIHOCHOW AaTyuK, U NpoBooTGOPHYH NMUHUE B cpeay, CBOBOAHYI0 OT
ropoYKX rasoe, npokadatb Npoby B 4OCTAaTOUHOM KOSTMYeCTBE, YTOBLI NPoayTh NPOGOOTOOPHYIO NIMHUIO (TOMLKO
ANsi razoaHannsaTopoB ¢ NPUHYANTENLHON nogavei npobbl). Ecnv oTMevaeTcs 3HaYUTeNIbHOE OTKIOHEeHUe Moka-
3aHW OT HyNs (CM. MpMMeYaHns k 9.2.1), To 9Ty nokasaHws A0KHbI BbITh 3anucaHbl, nocne Yero Heobxoanmo
OTKOPPEKTUPOBATL HYNEBbIE MoKas3aHusl. B HekoTopbIx Npubopax MMeeTCst pEXUM aBTOMaTUHECKO NPOBEPKU Hy-
NeBbIX NoKasaHWUi, B KOTOPOM aBTOMAaTUYECKM MPOUCXOANT UX KOPPEKTUPOBKA.

YyBCTBMTEILHOCTL ra30aHaIM3aTopoB credyeT NPoBepPsITb C MNOMOLLLIO KOMINEKTa AN rpadyMpoBKY, pe-
KOMEeHZOBaHHOro M3roToBMTENEM U BKItoYatoLLero 6annoH ¢ MIFC, K KOMMOHEHTaM KOTOPO YYBCTBUTENbLHBI BCE
AaTyvky, Bxogsiwme B npubop. KoHueHTpauuto roptodero rasa B MNMC cnegyeT BoIGUpaTh Takol, 4Tobbl MokaszaHus
rasoaHanusaTopa cocTaBnanu 25 % — 75 % BepxHero npegena guanasoHa U3MepeHuin, eCnm U3roToBuTenem
He yKaszaHbl Apyrue 3aHavyeHus. Ecnu nokaszaHus rasoaHanuaatopa oTnmyaloTcsl oT AeWCTBUTENBHOTO 3HaUYeHUS
KOHLIEHTpaLMu onpeaensieMoro KoMnoHeHTa (ykasaHa B nacropte Ha [NI'C), To cnegyeT 3anucaTb 3Tu NoKasaHusl,
a 3aTeM NPOBECTU KOPPEKTUPOBKY YyBCTBUTENBLHOCTU. B HekoTOpbIX NpuGopax uMeeTcst aBToMaTuyeckast nof-
CTpOVika YyBCTBUTENBHOCTU, KOTOPasi NpaBunbHO paboTaeT ToNbKO NPy Nogade onpeaesieHHoN rasoBoi CMecH.

Mpumevannsa

1 [Ins raszoaHanu3aTopoB ¢ TepMmokaTanutuieckumu gatyamkamu MNFC gonmxHa cogepxate 06bEMHYI0 AONIO KUCNO-
poga He menee 10 %. B cocrae MNIMC gns COBPEMEHHbIX MHOTOKOMMOHEHTHBIX ra30aHanM3aTopoB MOXHO BKNOYaTh,
KPOME KMCNopoaa, HEKOTOPbIE TOKCMYHbIE rasbl Ansi obecneveHnss 0aHOBPEMEHHOW FpagyMpOBKN YyBCTBUTENBHOCTU
BCEX KaHanoB U3MepeHusi razoaHanusaropa.

2 MI'C, coaepxalme Takne XMMUYECKN aKTUBHbIE BEWECTBa, Kak (dTOp, XNOPUCTLIN BOAOPOA UMK O30H, HE MOTYT
ObITb NPUrOTOBNEHLI B GannoHax noj AaBneHWeM Arsl NPOBEPKN YYBCTBUTENBHOCTU HA MeCTe dKCcnnyaTauuu.

[nsi razoaHannsaTopoB, HE UMEILLIMX OTCHETHOTO YCTPONCTBA U NpeAHa3HaYeHHbIX TONLKO ANS CUrHanNu-
3auumn, obbemMHas fons onpeaensieMoro KOMNoHeHTa B ra3oBOi CMeCc AN NPOBEPKU YyBCTBUTENbHOCTU AOSHKHA
6bITb Ha 5 % HKIP Bbilwe HanbonbLlero U3 NnoporoB aBsapuinHon curHanusaunn. Bo spems nposepkn A0MKHbI
cpaboTaTh BCe aBapuiiHble CUrHasbl, B MPOTUBHOM cliydae Heob6XxoaMMo NPOBECTU rpagynpoBKy rasoaHanunsa-
Topa.

OT4eTbl 0 NpOBEpPKaXxX YyBCTBUTENBLHOCTU MOTYT BbITb UCMOSb30BaHbLI ANA aHann3a AoNroBpEeMeHHON cTa-
BUNBEHOCTY NOKa3aHWI ra3oaHann3aTopoB B LieNsiX onpedeneHns onTuMansHOW 4acToTbl NPOBEAEHUA rpagyvpo-
BOK.

9.2.3 TexHM4Yeckoe o6cnyxuBaHue U nepuoguyeckan rpagynpoBka

PaboTy no TexHu4eckoMy 06CnyXMBaHUIO MOXET NMPOBOAUTL TOSbKO KBannULMpOBaHHbI NepcoHan, npo-
LWeawmnin obyveHne Mo NCNOMb30BaHNI0, TEXHUYECKOMY OBCNY>XUBAHWUIO N PEMOHTY razoaHann3aTopoB roproYmx
rasoB. Ecnu akcninyatupytoLleli opraHusaumm ans NpoBepKN TEXHUYECKOro COCTOAHUA U NPOBEeAEHUA TEXHUYEC-
Koro o6CrnyX1MBaHKs B COOTBETCTBUM C pekoMeHaLmUsiMU U3roTOBUTENA HeAO0CTaTOMHO KOHTPOMbHO-U3MepUTE b=
Horo o6opyaoBaHus 1 (Unun) keanuguuMpoBaHHOro nepcoHana, To ANA NpoBeAeHUs ykazaHHbIX paboT cneayet
nepegarb razoaHanutmieckoe obopyaoBaHne N3roTOBUTENIO UMW B CTOPOHHIOK OpraHv3aLuuvio AN NpoBeaeHUA
KBanuguLmposaHHoro pemMoHTa. B crniydae pemoHTa cepTuhuLmMpoBaHHO B3pbIBO3aLLMLLEHHOTO 060pyaAoBaHUA
Heo6X0AMMO NPOKOHCYIbTUPOBATLCS Y M3rOTOBUTENSI OTHOCUTESIbHO 3anacHbIX YacTen.

MepeHoCHbLIE U NepeaBMKHbIE razoaHanM3aTopbl He0OXOAUMO LieNUKOM nepemMeLLaTh BO B3pbiBoGe3onac-
HYI0 30HY O115 NPOBEAEeHUsl OCMOTPa U TEXHUYECKOTO 06CNyXUBaHWS.
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Mocne ycTpaHeHWs HencnpasHOCTEl (PEMOHTA UM 3aMeHbI 3anacHbIX YacTel B CTPOroM COOTBETCTBUM C
yKasaHUsIMW U3roTOBUTENS) criedyeT NPOBECTU TeXHUYecKkoe obcnyXuBaHue U rpagyupoBky.

HewncnpasHbie 6nokn crnegyeT:

- BO3BpaLLaTh U3rOTOBUTENHD;

- BO3BpaLLaTh A5l PEMOHTA B aBTOPU3OBAHHbIA CEPBUCHBIN LIEHTP U3rOTOBUTENS;

- PEMOHTMPOBATL B CrielyanbHOM Liexe, OpraH13oBaHHOM NoTpebutenem Ansi TexHU4Yeckoro obenyxmsaHus
rasoaHanuTuyeckoro obopyaoBaHus.

Heobxoanmo OKYMEeHTUPOBaTL OTYETHI O TEXHNYECKOM 0BCIY>KUBAHUM U rpaayvpoBKe.

9.3 PekomeHaaLuu no NpuMeHeHUI0 NepeHOoCHbIX U NepeaBUXHBIX ra30aHanu3aTopos

9.3.1 OnekTpunyeckas 6e30NacHOCTb BO B3pbIBOONACHbIX cpegax

MepeHocHbIe 1 NepeaBKHbIE ra30aHanM3aTopbl A0SKHLI UMETb YPOBEHb U BUA B3PbIBO3aALLUTLI, COOTBET-
CTBYIOLLMIA Knaccy B3pbIBOOMNACHOW 30HbI, B KOTOPOW NiaHWpyeTcs X npumeHeHue. Bo Bpems ncrnonb3oBaHusi
nepeHoCcHbIe 1 NepeaBMKHbIE razoaHanu3aTopbl Hemnb3s nepemMellaTb U3 30Hbl C MEHbLUMM PUCKOM B 30HY C
60/IbLUNM PUCKOM, ECITV TOSTbKO OHW He 3aLMLLEeHbl ACMKHBIM 0B6pasom A/l NpUMeHeHUs B Takol 3oHe. K Tomy
e rpynna razoaHanvMsartopa 1 ero TemnepaTtypHblii Knacc A0SMKHbI COOTBETCTBOBAThL BCEM razam 1 napam, B
KOTOPbLIX ero MoXHo npuMeHsTb (cm. FOCT P 51330.19).

9.3.2 Be3zonacHOCTb TEXHUYECKOro NepcoHana

Mepea Havanom paboTbl BO B3pLIBOONACHOW 30He He0BX0AUMO crieLanbHO MPOBEPUTL COAepXKaHUe TOK-
CUYHbIX BELLECTB B BO3AYXE M NMPUUMHBLI BO3MOXHOIO HegocTaTKa Kucrnopoaa B NpucyTCTBUM NN, OTBETCTBEHHO-
ro 3a 6esonacHocTL NpoBeaeHUs paboT, ocobeHHo ecnu pedb aeT 06 orpaHNYeHHOM NPOCTPaHCTBE (CM. Takoke
pasgen 4).

Hepocratok kucnopoga MoXeT ObiTh BbI3BaH NPUCYTCTBMEM B BO3AyXe TOKCUYHBLIX BELLECTB B OMacHbIX
KOHLiEHTpauusiX.

HekoTopble roptoyuue rasbl (HanpyumMep, aMMuak, CepoBOAOPOA) U MOYTU BCe Napbl TOKCUYHbI U AaXe CMep-
TenbHO onacHkbl NpY 06 beMHOM cofiepXkaHum, He npeBbillaroLleMm Heckonbkux npoueHTos HKIP.

Ecnv razoaHanvaaTopbl roproUmX ra3os AOMONHUTENbHO OCHALLLEHbI BbICOKOUYYBCTBUTENbHLIMU AaT4MKaMm
Ha onpeaeneHHble TOKCUYHbIE rasbl, crnegyeT MOHUMaTh, YTO 3TW A4aT4MKM 06bIMHO HEHYBCTBUTENbHBI K APYTM
TOKCWYHbLIM BELLECTBAM.

asoaHanuaaTopel camu No cebe He ABMSOTCA AOCTATOYHOM 3aLUUTON OT TOKCUYHBIX BELLLECTB, KOTOpble
MOTYT MPUCYTCTBOBATL B Bo3Ayxe paboyeii 3oHbI. MNpu onpeaeneHHbIX 06CToATENLCTBAX MOMYT NOHaA06BUTLCA
npoTueoras v (M) Apyrie yctTpoicTsaa.

HeobxoamMmo BKMHOUNTL razoaHannaaTop, MPorpeTs U MPOBEPUTL €ro NnokasaHus Ha YACTOM Bo3ayxe (CMm.,
Hanpumep, 9.2.1) B 6e3onacHol 30He, HO MO Mepe BO3MOXHOCTU B TEX Xe YCMOBUAX OKpyXatoLLier cpeabl, 4To U
BO B3PbIBOOMACHOW, BO3AyX B KOTOPOI HEOBXOAMMO KOHTPONUPOBATb.

Mpu BXOAe BO B3PLIBOOMACHYH 30HY NOMb30BaTe b JOSMKEH YaCcTO CMOTPETL Ha NokasaHusa rasoaHanunaa-
TOpa, TaK KaK OH MOXET BOWTU B 30HY, KOraa onacHas CUTyaLuWs y)Ke BO3HUKNA.

9.3.3 UamepeHnna B ogHol Touke U oTGop Npobbl

MokazaHus rasoaranunsatopa 6yayT AeACTBUTENbHBI TONBKO ANSA TOrO MecTa, rae OH PacnonoXeH, Unu ans
TOYKM B HAYane NnpobooTOOPHON NNHUK, ecrv Takyto MUHUIO UCNonb3yoT. BapbisoonacHas cpeda MoxeT cdop-
MUPOBATLCS B HECKOSTbKUX METPaX OT TOUKM B3ATUSI Npobel. CnegosaTenbHO, HEO6X0AMMO caenaTth HECKOMbKO
U3MepEeHWI U B3AITb HECKONbKO NPob rasa co BCeX CTOPOH MnaHupyemol paboyeit 30Hbl, 4TobbI yAOCTOBEPUTL-
cs1, YTo B paboyeli 30He He MPUCYTCTBYHOT CKOMMEHWsA B3PLIBOONACHOrO rasa Unv napa.

Ecnu cylliecTBYeT BepOSiITHOCTb NPUCYTCTBUA MapoB, TO PEKOMEHAYETCs caenaTe HECKONbKO M3MePeHUi Ha
BbICOTE HECKOMBKO MUMTMMETPOB OT Mona, BKIoYas BCe pacnonoXeHHble no6nunsoctu yrinybrneHust, MCnonb3ays
pasaBuKHON NPO6OOTOOPHLIA 30HA UMK NPU HeobxoaMMOCTU NPoB6oOTBOPHYHO NMHMIO. Takue U3MepeHUst TOMOoryT
BbISIBUTb HeGombLUyto Npobnemy (HanpuMep, He3Ha4YUTENbHYIO YTEYKY XUAKOCTN) Ha paHHen cTaguu.

MpumeyaHue— CnegyeT UCMONb3OBaTb TONbKO PEKOMEHAOBaHHbIE U3roToBuTernieM Nnpo6ooTGopHbIe NMMHUK
(CM. NpUMeYaHusi OTHOCUTENBHO aacopoLUM U XUMUYECKUX peakuuli B 8.4).

AHanoruyHo, ecnv CylleCTByeT BEPOATHOCTb NPUCYTCTBUA NNErKUX ra3oB Ui NapoB (HaanMep, BoAopoaa,
MeTaHa, aMMI/IaKa), TO pekoMeHAyeTCA B3ATb HECKOJ1bKO npo6 Boane noToska nnu, No kparHen Mepe, Tak BbICOKO,
HaCKOJ1bKO 3TO NpaKTh4eCKM BO3MOXXHO.

MokasaHusa rasoaHanusaTopa AeACTBUTEbHbBI TOMBKO HA TOT MOMEHT, Korda oHW ciuTaHbl. O6cTaHoBKa
MOCTOAHHO UBMEHAETCA. PeKOMEHD,yeTCﬂ YyacToe CHATWNE nokasaHuii, ocobeHHo ecnn MOTYT NPUCYTCTBOBATbL XNA-
KOCTW 1N OTMeYaeTCA NoBblLLUeHe TeMnepaTypbl.
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Mpo60ooTBOpPHBLIA 30HA AOKEH BbITb M3rOTOBMNEH 13 N3ONSILMOHHOMO MaTepuana, v 3oH4, 1 npo6ooTbopHas
TIMHWA JOMKHbI BbITb CYyXUMU, ECIU CyLLecTBYeT BEPOATHOCTbL KOHTaKTa ¢ o6opyaoBaHneM, NOAKIIOYEHHbIM K
ceTn NepeMeHHoro Toka.

9.3.4 OT60p Npo6 Hag NOBEPXHOCTLIO XKUAKOCTU

Mpw B35ATVM NPOGLI Napa Had NOBEPXHOCTLHO XKUAKOCTY criegyeT uaberats KoHTakTa Npo6ooT6OPHOM NUHKK
WK AaTyvka C XMOKOCTbIO, MOCKOMbKY OHa MOXET NepeKpbITb AOCTYN rasa K rasoaHanusaTtopy, NoBpegunTb yCT-
poricTea oTBopa npobbl UK AaTHUK, YTO NpYBeaeT K OLUMBOYHLIM MOoKa3aHWsAM rasoaHanunsatopa. [ns npegotepa-
LieHus nonagaHusa BoAbl B 4aTYMK criedyeT UCMonb3oBaTh rMApodobHbIA (UNbTP UV APYroi, AalWni TOT Xe
athdekT. MprmMeHeHe Npob6ooTHOpHOro 3oHAa ¢ HOKOBEIM BXOAHBIM OTBEPCTUEM U MPOYHBIM HAKOHEUYHUKOM
npeaoTBpaTUT BTAMBAHUE XXUAKOCTU B NpoBOOTOOPHYIO NUHUIO.

Ecnv Ha razoaHanuaaTtop nniuv yctpoicteo oTbopa npobbl nonana XuWaKoCTb, UX CreayeT cuuTaTh HeroaHbi-
MU K MPUMEHEHUIO, MoKa XUAKOCTb He ByAeT MOMHOCTLI0 yaaneHa.

9.3.5 Mepbl No npegoTBpaLleHUI0 KOHAeHcauum

Mpy NepemeLLeHU NepeHOCHOro razoaHanusaropa U3 NnpoxnagHol cpegel B Tennyo Heobxoaumo aats
eMy JocTaTo4yHOoe BpeMsl, UTobbl ero TemrnepaTypa noBbicuiack, U Takum obpasom nsbexats KoHaeHcaumm napa,
KoTopasi MOXeT MOCNYXXUTb MPUYNHON 3arpsA3HEeHNst gaTtumka 1 (Un) NPUBECTU K OLLIMBOYHBLIM NOKa3aHWAM npu
N3MEpPEHNN.

HacebiLeHHbIA nap MOXeT 3aKynopuUTb OrHenperpaamTeni HEKOTOPbIX TUMOB AATYUKOB, YTO CAeNaeT raso-
aHanuaaTop HepaboToCMoCOGHbLIM.

9.3.6 OTpaBneHue 4aTYNKOB

Ecnv nepeHoCHO MHOTOKOMMNOHEHTHBIV rasoaHannaaTop COAEPXUT AaTUUKN ANs onpeaeneHnsa HU3KMX
KOHLeHTpaLWin TOKCUYHBIX ra3oB (HanpuMep, CepoBoAopoaa, aMmMuaka 1 xnopa), To rpagymposka AaT4MKOB TOK-
CUYHBIX ra30B MOXET BbI3BaTb YMEHbLUEHWE YYBCTBUTENLHOCTA HEKOTOPLIX TUMOB AATYAKOB rOpIOMUX rasos, B
YacTHOCTM TepMmoKaTanuTuieckux. Cnegyet npuMeHsiTe Tonbko MIFC 1 MeToanKy rpagyMpoBky, NpeanucaHHbIe
usrotosuTenem. Ecnv npu koHTpone Bosayxa paboyei 30HbI MHOTOKOMMOHEHTHLIM razoaHanusaTopom cpabaTtbi-
Bana aBapuitHasi curHanmaauus no Kakomy-nnbo 13 KaHanoB TOKCUYHBIX ra3os, TO HE06X0AUMO NPOBEPUTL HyB-
CTBUTESILHOCTb AaT4MKa roproYMX ra3oB nepes AanbHenLw M Mcnosib30BaHMeM rasoaHanusaTopa.

Ecnu BeposiTHO NpucyTCcTBME B aTMOCdhEpPE BELLECTB, OTPaBSIOLLMX AaTYNKN (HanpyuMep, CUITMKOHOB, 3TW-
npoBaHHoro 6eH3nHa, KUCnoT 1 Ap.), HeoBX04MMO YaLLle NPOBEPSITL UYBCTBUTENBHOCTL TEPMOKaTaNUTUYECKNX,
3MEeKTPOXUMNYECKNX 1 MOYNPOBOAHWNKOBBIX AATYMKOB (CM. 9.2.1).

9.3.7 UameHeHUn TeMnepaTypbl

Mpy NoBbILLEHUM TEMNepaTyphbl, KOraa UcnapseMocTb XXUAKOCTEN Bo3pacTaeT, Heo6XoaMMO MPoBOAUTL U3-
MepeHUus Yalle ¢ y4eToM Toro dakTa, YTo obbeMHoe codepxaHne napa B BO3ayxe MOXeT yaBanBaTbCcs Npu
MoBbILLEHUY TemnepaTypbl Ha kaxaele 10 °C.

9.3.8 Cny4aiHoe noBpexaeHue

Ecnu nepeHocHo nn nepeaBuKHON rasoaHannaaTop ynan Uiy nosyynn noBpexaeHus Apyrum nytem, To
MOTYT BbITb NOBPEXAEHBI 3EMEHTbI, 06ecneunBatoLLme ero B3pbIBO3aLLMLLEHHOCTb U (UNK) TEXHUYECKME Xapak-
TepucTvku. B aToM cnyvae cnegyeT HeMeAneHHO OTKIIOYNTL razoaHannsaTop, NPOBECTU ero TLaTesbHbIR oc-
MOTP, BbIMOMHWTL B criydae Heo6xoaWMOCTU PEMOHT W OTrpagyvpoBaTh nepea NnoBTOPHbLIM UCMNONb30BaHWEM.

9.3.9 MuHUManbHble AeAcTBUA — NpUMHUMN «CunMTan nokazaHus U 6ern»

BesonacHocTb Bo3pacTaeT, ecriv obpallaTh BHUMaHNe Ha He3HaunTernbHble U3MEHEHWS NoKasaHuii, a He
ronaraTbCs BCEL,eno Ha aBapuiiHyto CUrHanmnsawmio, KotTopas Bcerga cpabatbiBaeT npu HECKONbKO boree BbICo-
KMX 3HAYEHUsIX MoKa3aHWIA.

Monb3oBaTenb He AOMKeH NPOBOANTL M3MepeHUst B cpede, rae dhakTuyecky NpucyTCTBYHOT UMW OKUAaeTCs
NpPUCYTCTBME BbICOKOTO COAEepKaHWs roptovnx rasos UNu napos, 6e3 BCeCTOPOHHEN NoAroTOBKY.

MorpellHOCTb N3MepeHNst He BaxkHa, Noka obopyaoBaHWe yeneLwHOo NpoxXoauT NPOBEPKY YyBCTBUTENLHOC-
TW: 3agaya nonb3oBaTesnsi He NPOBOANTL M3MepPeHUs, ero Lernb — 6e30WnboYHO 0BHapyXuTk MPUCYTCTBME B
aTMocdhepe roptoyero rasa.

Monb3osatenb, paboTarLWwmii BO B3PLIBOONACHOW 30HE, MOXeT He BbITb XOPOLLO 3HakoM CO CBOWCTBaMU
B3PbIBOOMACHLIX ra3oB W BpeAHbIM BO3AENCTBMEM OKpyKatoLLel cpeabl. B nogobHbIx cnydasix nons3osaTterb
AOMXeH pPyKOBOACTBOBAaTLCA NPUHLMNOM «CuuTan nokasaHus u 6erny.

CornacHo aToMy NPUHLMMY OCHOBHLIMW AEACTBUAMU ABNSAIOTCSA:
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a) HabsloaeHVe 3a NokazaHUSIMU Ha YNCTOM BO3AyXe, B YCIOBUSIX, HACKOINBKO BO3MOXHO 6onee npubnu-
JKEHHbIX K YCTIOBUAIM, KOTOPbLIE BCTPETATCS B KOHTPONUPYEMOii cpefie, 0coBeHHO aTo kacaeTcs TemnepaTypbl 1
BINaXHOCTU OKpy>KatoLLeli cpeabl.

MpwumeuaHune— Takke BaxHa BbLICOTA HAJA YPOBHEM MOpS: U3MeHeHUe BbICOThl HA 100 M MOXET NpUBECTU K
W3MEHEHMIO NOKa3aHWii JaTumka KUCropoaa;

b) kKoppeKTUpoBKa HyNeBbIX NMoKasaHWii Ha YACTOM BO3YXe WUIK, ECIU STO He paspeLLeHO UK NpaKTUYEecKN
HEBbIMOMHUMO, 3aMUCh NOMYYEHHBIX B YUCTOM BO3/AyXe NoKasaHUi;

C) eCnu Mpu BXOAE B ONacHyo 30HY NokasaHUs razoaHannsaropa M3sMeHUNUCb OTHOCUTENBHO MoKasaHWUi B
UMCTOM BO3AyXe, TO 3TO U BYAYT «TOUHbIE NOKasaHUsI»;

d) ecnu Bbl yBMAENM Takue NokasaHUs — yXOAuTe U3 30HbI, 3TO U eCcTb «CunTan nokasaHua u 6ernr;

€) NocTaBbTe B M3BECTHOCTL OTBETCTBEHHOE NULID, KOTopoe obecneunT TLiartensHoe uccneaosaHue obera-
HOBKY Cynamm KBanupuLmMpoBaHHOro nepcoHana ¢ cobniogeHmemM HeobXoAUMbIX Mep NPeA0CTOPOXHOCTU.

10 O6yuyeHMe TexXHUYECKOro nepcoHana

10.1 O6WwmMe NonoXxeHus

O6y4yeHne AoMKHbI MPOUTU Kak cneuuanucTbl No TeXHUYeCKoMy 06CnyXMBaHUIO rasoaHann3aTopos, Tak U
nepcoHar, ucnornbayoLwuii B paboTe nokasaHua razoaHanusatopos. CylLecTBYeT pasfniuine Mexxay NnofaroToBKOM
nonb3oBarens (onepaTtopa) ¥ NOATOTOBKOW crieypanucTa no TeXHNIecKoMy obCnyXnBaHuio, MOCKOMNbKY NOMb30-
BaTenb 060pyA0BaHUs, KaK NPaBUNo, He HeCET OTBETCTBEHHOCTU 3a ero TexHudeckoe obenyxusaHue. Heobxoaun-
MO cpasy pasrpaHUyYUTL POSIN 3TUX CMIELIManUCTOB.

Tarke HeobxoaAMMO 0By4eHNe OCHOBHBLIM OfPaHUYEHUAM, AUKTYEMbIM YCITOBUSIMU OKpYXKatoLLien cpeabl 1
XapakrepucTukammu obopyaoBaHusi, U 0byHeHne ocHoBam 6e30MacHOCTU AnNa BCEX N, KoTopble camu paboTtatot
WIIM HeCyT OTBETCTBEHHOCTbL 3a paboTy Apyrux nioaeli Bo B3pbIBOONACHON 30HE.

OB6y4yeHVe MOXeT NPOBOAUTLCS KBANUMULMPOBaHHBIMU CNeLmManicTamm opraHusaLumm, sKkeryaTupyioLLen
rasoaHanuTuyeckoe obopyaoBaHue, UNu Ha ceMuHapax, NPOBOAUMBIX U3FOTOBUTENEM 3TOro 060pyAOBaHUS.

HonxkHbl 6bITb MpUoBpeTEeHbLI U AOCTYNHLI ANS 06yvaloLerocst nepcoHana nevYaTHble MaTepuasnbl U3roToBu-
Tens o6opyaoBaHus.

ObyueHune nepcoHana goMKHO oTpaxaTb hakTudeckyto pabouyio 06CcTaHOBKY 1 AaBaTb ACHOe NpeacTas-
neHne 06 OTBETCTBEHHOCTU 3aMHTEPECOBaHHBIX ML,

HacTogatensHo pekomeHayeTcs nepmognyecku NoBTOpATL obyyeHne nepcoHana n NPoBoAUTL NPOBEPKY
3HaHWUIA.

OTueTbl 0 NpoBegeHHOM 0BYYEHMU 1 pe3ynbTaTax NPOoBEPKU 3HaHUA cregyeT XpaHUTb B TeHeHUe YCTaHOB-
NIEHHOro BpeMeHN.

10.2 O6wasn nogrotoBka. OCHOBHbIe OorpaHUUYeHusi U 6e3onacHOCTb

Onsi npoBeaeHusi 0b6LLEl NOATOTOBKN MOXHO BOCMOb30BaTLCS B kavyecTBe Hasbl HEKOTOPLIMU YacTAMU
pasgena 4 HacTosilLero cTaHaapTa, OTHOCALLMMUCS K OCOBEHHOCTAM pasMeLLeHns U NpUMeHeHUs razoaHanuaa-
TOPOB, B COBOKYMHOCTW C pasdenamu aKcnayaTauMoHHOW 4OKYMEHTaUMK, OTHOCAWUMUCA K AeACTBUSIM nep-
coHana.

Ob6s3aTenbHbIR MUHUMYM UHDoPMaLWK 06 orpaHUYeHKsIX NpY NPUMeHeHWK rasoaHanuTuyeckoro obopyao-
BaHWS AOMXeH cogepxaTb crneayolme cBeieHns:

a) ra3oaHanunaaTopbl FOPHOYMX ra3oB cnocobHbI onpeaennTb TOMbKO Te rasbl MW napsbl, KOTOpbIe NPUCYT-
CTBYIOT B HEMOCPEACTBEHHOM B/IM30CTM OT AeTekTopa (UK Ha ONTUYECKO OCU TPaCCOBLIX rasoaHanM3aTopos);

b) razoaHannsaTopbl FoprOYNX razoB cnocobHbI 0BHAPYXUTb TOMBKO Te Napbl, KOTOpPble He KOHOEHCUPYIOTCA
npu paboyeli TeMnepaTtype Aatyvka unv obopyaosaHus Ans otéopa npobbl, ecrnv Takoe NpUMeEHSIETCS;

C) Korga TeMnepartypa BCrbILLK/ XXKUAKOCTU 3HAYUTENBHO NPEBbLILLAET 3HAYEHNE TEMMNEPaTypbl OKpYKatoLLen
cpefnpl, KOHLEeHTpauus ee NapoB ByaeT HU3KON, He Bonee eanHuL, npoueHToB HKIMP;

d) rasoaHannaaTopbl ropHUMX ra3oB He MOTYT 0BHaPYXKMThb KaK TAKOBbLIE FOpHOYME XXMOKOCTU UMK roprovne
TYMaHsl, Nbifb UV BOMOKHA;

€) MHOTWe TUMbl ra30aHanM3aTopoB roprYMX ra3oB UMEIOT pasHble 3HaYEHUS YYBCTBUTENBHOCTU K pasnmy-
HbIM razam. Ecnv rpagynpoBka razoaHanusaropa nposegeHa no MNrC ogHoro KOMNoHeHTa, a UCNosb3yeTcs OH
Ansi onpegeneHns apyroro, TO yBennyeHne nokasaHui rasoaHannsaTopa yKkaxeT Ha yBenuyeHve cogepkaHusi
rasa, Ho 3Tu nokasaHus He 6yayT COOTBETCTBOBATL €ro AeNCTBUTENbHOMY cofepXaHuIo;
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f) 6ecrnopsgovHble NokasaHWs MOryT CBUAETENbCTBOBATL O HEWCTIPABHOCTU razoaHanunsaTtopa Uim o Hanu-
Y aTMoCepHbIX BO3MYLLEHWIA. B cnyyae coMHeHus crneayeT nepenpoBepuTs AaHHbIe C MOMOLLbIO BTOPOro
rasoaHanmaaropa v (Unn) NPOBECTM NPOBEPKY paboToCnocoBHOCTN MEePBOro NPY KOHTPOMUPYEMbIX YCIOBUSIX Me-
pea Tem, Kak NpoaoIKUTEL UM MOSb30BAaTLCS;

g) peako crnyyaroLleecs Unm NoCTOsIHHOe NMPUCYTCTBUE ONnpeaensieMoro raza B HebonbLUMX KOHLEHTPaumsiX
BbI30OBET MOKA3aHWs, KOTOPbIE MOXHO NPUHATE 3a Apelid Hyns. B criyyae comHeHws cnedyeT NpoBepuThb Nokasa-
HYs 06opYyAOBaHNUSA Ha YACTOM BO3AYXeE;

h) ecnu nokasaHns NepeHOCHOro rasoaHanMaaTopa BbIXOAST 3a NpeAenbl AvanasoHa M3MepeHnid npu asu-
XeHuWW B NtoboM HanpasneHuu, To criegyeT NpeanosioKUTe NPUCYTCTBIUE NOTEHLMankHO B3pbIBOOMNacHOW cpebl
A0 Tex nop, noka He ByaeT agokasaHo obpaTHoe (HanprmMep, C MOMOLLILIO NPOBEPKY BTOPLIM NprBopoM unu npo-
BEPKW HYNeBbIX MOKa3aHWi Ha YCTOM BO34yXe 1 YYBCTBUTENBLHOCTY MO MOBEPOUHON ra3oBol CMecH);

i) HEKOTOpPbIE ropoYMe rasbl 1 BCe Naphbl (3a UCKITHOYEHNeM BOASIHOTO) TOKCUYHbI Y)Ke NMPU HE3HaYUTENbHOM
cogepXaHuu B Bosgyxe. Heo6xoamMmo yunTbiBaTh BOZMOXHYH TOKCUYHOCTb cpeabl U NPUHUMAaTb HeobxoanMmble
Mepbl NPeJoCTOPOKHOCTY;

j) B 3aMKHYTOM NpOCTpaHCTBE MOXeT HabnoAaTbcs HeAoCTaTOK KUCNopoaa, KOTOPbLIN, B CBOKO ovepeab,
MOXeT BbITb BbI3BaH HaNM4MeM TOKCMYHBIX BelLecTB. Bxoa B 3aMKHYyTOe MpOCTpaHCTBO ABMNSIETCA crieuvanusnpo-
BaHHO onepauuein n TpebyeT ocoboli NoAroTOBKY;

K) npv oT6ope Npobbl 13 3aMKHYTOro NPOCTPaHCTBa CUMbHBIA HeAOCTaTOK Kucnopoaa B Npobe MoXeT npuee-
CTV K TOMY, UTO Hanbosee pacnpocTpaHeHHbIe TUMbl Fa30aHaNM3aToOPOB rOpHOYKX ra3oB 6yayT BbliAaBaTh OLUMOOY-
Hble NoKasaHusl.

10.3 MoaroToBKa Nonb3oBaTenei (onepaTopos)

B npocTeliiem criyyae ans nonb3osaTesniei NepeHoCHbIX razoaHanMsaTopos AOCTAaTOMHO NPOUTN 06yye-
Hve AercTBUAM Mo npuHumMny «Cumtan nokasaHus n berny» (cm. 9.1 1 9.3.9). 3T0T Nnoaxod, oaHako, Tpebyer,
YTOGbI CNELManICT, PyKOBOASALLWA TakUMM Nonb3oBaTensiMu, 6bi 4OCTaTOHHO NOArOTOBNEH, YTOBbLI HECTU OTBET-
CTBEHHOCTb 3a UX Be3onacHocTb B 0coboi obcTaHoBKe, B KOTOPOIA NONb30BaTeNU, BO3MOXHO, ByayT pabotaTb.

Ons onbITHLIX NONb30BaTENe NEPEHOCHLIX ra30aHann3aTopoB U AN onepaTopos, paboTarowmx co cTauu-
OHapHbLIMK cUCTEMaMW, 0ByYeHKe A0MKHO BbITb MOCTPOEHO Tak, YTobbl 0becneunTb NoHMMaHWe NpuHUMNoB pabo-
Tbl 060pyAoBaHWs, HaBbIkM PaBoTbl C HUM, 3HaHNe Pabourx YCNOBUIA OKpyXKatoLLiei cpeabl U paboTbl CUCTEMbI B
uenom. Heobxoammo nokasats onepaTopy, Kak MpoBoANTL BU3yarbHbIA OCMOTP U NPpoBepKy paboTocnocobHOCTH,
cooBLLNTL eMy, K KOMY HeobXxoaMmo obpaLLaTbesl MPU BO3HUKHOBEHWUM NOA03PEHUI B HeUCrpaBHOCTM obopyaoBa-
Hus1.

OcobeHHo BaXHO, UTobLI onepaTtopy Ebin gaHbl UHCTPYKUMK NO AENCTBUAM B cnyyae cpabaTeiBaHus aBa-
PWIAHOI CUrHaNM3aLMn Npu NPEBbLILLEHNN YCTaHOBEHHbIX MOPOroB.

Mepunoanyeckn, Hanpumep pas B rog, Heo6xo0A4MMO NPOBOAMTE NMOBTOPHOE 06yHeHNe Y NPOBEPKY 3HAHWUIA.
3T0 KU3HEHHO BaXKHO ANs Tex 06beKkToB, rae cpabaTbiBaHWe CUrHanM3aLmMm NPOUCXoaunT peako.

[o BBOAA B 3KCMyaTauuio CTauMoHapHbIX CUCTEM UKW 0 Havana Ucnofb3oBaHUs NEPEHOCHbIX ra3oaHa-
1M3aTopoB A0SKHbI BbITb pazpaboTaHbl UHCTPYKLIMK, yCTaHaBNMBaloLLMe NOPAAOK ASNCTBUIA NepcoHana npu cpa-
GaTbiBaHUK aBapPUIAHON cUrHanuaaumm, Npy NoA03peHUN Ha HeucnpaBHOCTL 060pYAOBaHUA U Apyrve mepbl 6e30-
NacHOCTW.

10.4 NMoaroToBKa CNELManMcToB No TEXHUYECKOMY OGCNYXKMBaHUIO

MogroToBKa cneLmuanncToB No TeEXHNYEeCKoMy oBCnyXXMBaHMWIO NpegHasHavYeHa aAns nuu, oTeevarowmx 3a
npoBeAeHNe 0OCMOTPOB 060pyA0BaHMS, ero TexHUYeckoe obcnyxusaHue U rpagyvpoBky. [Ns BeINOMHEHUA 3TUX
3aad HeobxoarMa Bcsi MHDOpMaLUs, cogepKalliasicsl B aKCnyaTauuoHHON AOKYMeHTauuun, BkNoYas NoHMMa-
HWe NpWHLMNoB paboTbl AaTumkoB. JokyMeHTaumsa n3rotosuTens — ocHoBHas 6a3a y4ebHoro Kypca.

11 TexHM4ecKkoe 06CnyXMBaHue — NNaHOBble MepoOnpUATUA U obLlee
aAMUWHNCTPaTUBHOE PYKOBOACTBO

11.1 O6wWwme nonoxeHus

PerynsipHoe TexHu4yeckoe obcnyxmeaHue noboi rasoaHanuTUIeckon cUCTeMbl ABNAETCA Ype3BblHanHo
Ba>KHbIM (hakTopoM, BIUAIOLLMM Ha HaAEeXHOCTb OTAENbHBLIX BNTOKOB cMcTeMbl. Haunydlwme akcnnyaTaunoHHble
rokasaTenu cuctemsl 1 ee 6e3oTkasHas paboTa MoryT BbITb 4OCTUTHYThI TONbKO Gnarogapsi rpaMoTHOMY yrnpaene-
HWIO, CTaBsiLLieMYy BO rMasy yrna nporpamMmbl NofTHOrO, BCECTOPOHHEro TEXHUYECKOro 06CnyXUBaHUA.

PykoBoACTBO TaKoW NporpaMMoi 3aBUCUT OT YETKOro pacnpegeneHust 06s13aHHOCTEN Ha Beex aTanax (Ha-
npuMep, KTo 0TBEYaET 3a MPoBeaAeHVe MPOBEPOK HA MECTe aKCMnyaTauum, KTo — 3a Nepuoanyeckyto rpagyupos-
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Ky, KTO — 3@ TeXHU4Yeckoe 0bcnyxuBaHue) U oT rapaHTum TOro, 4To 3afeNcTBOBaHHBIA NEPCOHAN UMEET COOTBET-
CTBYIOLLYYIO MOArOTOBKY U NEpUoANYECKU NPOXOAUT NOBTOPHOE 06ydeHe 1 NpoBepky 3HaHWi. B 06s13aHHOCTM
PYKOBOZACTBa Talkoke BXOAUT YCTaHOBIEHUE 3KCTITyaTaLMOoHHbIX OrpaHudeHnid (HanpumMep, onpegeneHue aonyctu-
MOTO yXofa NokasaHuii Npy NpoBepkax B npoLecce aKkcnayatauun, Boille KOTOPOro NposeAeHue rpagynpoBKu
obssaTenbHo, ornpeaeneHne NepvoaoBs rpagyMpoBOK U TEXHUYECKOro obCnyXusaHna n T.4a.).

Heobxoaumo BeCTU y4eT BcexX OCMOTPOB, NMPoBEPOK paboTocnocobHOCTU, MOBEPOK U APYrMX paboT, NpoBo-
AVIMbIX C ra3oaHalIMTUYECKON cucTeMoi. KoMnbloTepHble NporpamMmMbl NpeaocTaBnsAoT NPeBoCXogHoe CPeACTBO
XpaHeHUs1 0TYEeTHOMW JOKYMeHTaLuW no paboTe CUCTeMbl, B YaCTHOCTU MHGOpMaLWK O NpoBEAEHHbIX rpadyvpoB-
Kax. B npunoxeHun D MOXHO HaiTK TUNMOBOW 0BpaseL, oT4eTa 0 TEXHUHECKOM 0BCNYXUBAHUN.

azoaHanusatopbl 40MkHBI 06nagaTe UHANBMAYaNbHLIMU NAeHTUDULMPYIOLWMMK Npu3HakaMu. Ha nepe-
HOCHBIX U NepeABMKHBIX razoaHanMsaTopax Heo6xoAUMO HAHOCUTL MapKUPOBKY (HanNpUMep, 3aKpenuTb 3TUKET-
Ky), cogepxallyto Aaty nocnegHen rpagyMpoBku U Aaty ovepeaHon rpagyupoBKU B COOTBETCTBUM C YTBEPXKAEH-
HbIM rpachnKoM.

"azoaHanuaaTopbl roproYMX ra3os U rasoaHanUTUYECcKue CUCTeMbl pasHOOBpasHbl— OT NepeHOCHbLIX Npubo-
poB, KoTopble 6epyT ¢ coboil B MecTa, rae npeanonaraeTca NPUCYTCTBUE B BO3AYXE FOPoYMX rasos, 40 CTaLmo-
HapHbLIX CUCTEM, NMPU NPUMEHEHUN KOTOPLIX BO3MOXHO, YTO B TEHYEHUE BCEro UX cpoka crnykbbl NoBbILLEHNE Co-
AepXXaHusi rToplounx ra3oB He byaeT 3adnkcMpoBaHo.

HeynosneTtsopuTtenbHoe TeXHU4eckoe obcnyxusaHve, HenpasunbHas HacTPoKKa HyneBbIX MOKasaHUA U B
criyqae nepeHOCHbIX ra3oaHanM3aTopoB pa3paXkeHHan akkymynsaTopHasa 6aTapes — Bce 3T0 NpUUMHbLI OLIMGoY-
HbIX MoKasaHuiA. BaxkHO NOMHUTb, YTO OLLIMGOYHbBIE MOKa3aHUA U HeMCNPaBHOCTU ra30aHaM3aTopoB UIY CUCTEM
MOTYT OKa3aTbCsl HeOYEeBUAHLIMMU, U, criegoBaTenbHO, 0BHapyXXeHWe rasos SIBNAETCS BCEro MNWLLIb YacTbio obLei
cTpaterMm 3awuTbl TeXHorormyeckoro obopyaosaHua 1 nepcoHana.

[ocToBepHOCTL pesynbTaToB M3MEpPEHU 3aBUCUT OT UCNONb30BaHHOW Npu rpagyvposke MNIC. Bee Tunbl
razoaHanusaTopoB — NepeHoCcHbIe, NepeaBukHbIe UNW CTauMoHapHbIe (BKHOYaA Kak rasoaHanu3aTopbl ¢ BbIHOC-
HbIMW JaT4YMKaMu, Tak U TPacCoBble rasoaHannsaTopbl) — cnegyeTt Nepuoauieckn rpagympoBaTh C UCMONb30Ba-
HMem MNIFC, pekomMeHAOBAHHOW U3rOTOBUTENEM.

Ecrnv Heobxoammo ornpeaenunTts NPpUCYTCTBUE B BO3AYXE HECKONBbKNX ra3os, TO YyBCTBUTENLHOCTL rasoaHa-
nvsaropa K 3TUM rasam criefyet nepuognyecku NpoBepATb C UCNONb3OBaHWEM cooTBeTCcTBYOLWMX MTC.

papyvpoBKy cneadyeT BLINOMHATL PerynsipHoO, 0TYEThI O rPagyUpoBKax KaX4oro rasoaHanusatopa uiu
U3MepUTENbHOro KaHana rasoaHaMTUIecKo CUCTEMbI HEOBXOAUMO COXPaHsITh.

Mepwvoa NpoBeAeHUs NPOBEPOK U rpaayVpPOBOK 3aBUCUT OT MHOTUX (hakTopOB, B TOM UMCAe OT TUMa razoaHa-
nn3aTopos (MepeHocHbIe, NepedBKHbIE U CTauMOHapHbIE), UCMoNb3yeMoro MeToga usMepeHus, npeobnagato-
LLMX YCITOBUIA OKpYXKatoLLell cpedbl, MMetoLLErocs onbiTa aKkcrnyaTauum v pakTuiecknx gaHHbIX Mo HAAEKHOCTH.

PekomeHgaumu, kacatoLmecs rpagyvipoBKu rasoaHann3aTopos:

1) rasoaHanmsaTopbl HEOGXOAMMO PETYNISIPHO OCMATPUBATh Ha HanM4e BO3MOXHBIX HeUCNpaBHOCTE, No-
BpeXAEeHWN N MHbIX AedeKToB;

2) rpagyvpoBKy rasoaHanM3aTopoB HeobXoAMMO MPOBOAUTL B COOTBETCTBUN C UHCTPYKLMSAMU U3TOTOBUTENS
C NMOMOLLIbIO peKoMeHA0BaHHOro Habopa nNprcnocobrneHnii U KOHTPOSbHO-U3MepUTenbHLIX NpuGopos (cMm. 8.10);

3) cTaumoHapHble razoaHannaaTopbl A0MKHbI ObITe OTrPady poBaHbl NPY MYCKOHaNago4uHbIX paboTax v Bnoc-
neacTBUM OOMKHBI NPOXOAWTL Nepruoandeckue rpagynpoBKin 1 nosepku. [ns BHOBb BBeAEHHOTo 060pyaoBaHMs
Heo6XoaMMO C OCTOPOXKHOCTbLIO MOAXOANTL K YCTaHOBIIEHMIO NePUOANYHOCTU rpagyvpoBKY, HaUUHAsA, MOXET BbITb,
C eXeHeaenbHOW rpagyupoBKY 1, BOSMOXHO, Mepexoas 3aTeM K eXXeMeCA4YHON, N0 Mepe TOro, Kak ¢ OMnbITOM
3KCNyaTauum pacTeT yBePEHHOCTb B yCTaHOB/IEHHOM 060pyA0BaHNWU Ha OCHOBaAHUKN OTYETOB O NPOBEAEHHOM
TEXHUYECKOM 0BCNyXMBaHUN;

4) ons nepeHoCHbIX ra3oaHann3aTopoB credyeT YacTo BbINOHATL MPOBEPKY HyBCTBUTENBHOCTU (CM. 9.2.1)
W rpagyvpoBky (M. 9.2.2). B TskenbiX yCIOBUSIX 9KCNyaTauuy v B cUTyauuu, koraa HensBecTeH BO3MOX-
HbIA cOCTaB aHanM3upyemon cpefbl, @ Takke B TOM clydyae, Korga razoaHanu3aTtopbl UCMONb3YIOT peako,
NpoBEepKY YyBCTBUTENIbHOCTY 1 MPpKY HE0BXOANMOCTH rpadyvpoBKy HeobxoauMo NPoBOAUTL HENOCPEACTBEHHO
nepeg KaxagplM criydaem ncnonb3oaHus. Korga Heobxogrnmo ocbopMuTh paspelleHune Ha paboTy BO B3PLIBOO-
MacHol 30He, CUMNbHBLIM apryMeHTOM CTaHOBATCA NpoBepka YyBCTBUTENLHOCTU NOCNe NpoBeAeHUA U3MepeHUA BO
B3PbIBOONACHOW 30HEe 1 JOKYMEHTUPOBaHUE NONyYeHHbIX pesynbTaToB. B MeHee XecTkux ycnoBusix criegyeT
ucnonb3oBaTh NprBeAeHHbIE B MyHKTe 3) pekoMeHaaLumn Ans cTaunoHapHbIX ra3oaHanM3aTopos.

MpwuMeyaHune— PykoBOACTBO MO 3KCMyaTaumm NEPEHOCHbIX ra3oaHann3aTopos, COOTBETCTBYIOWMX TpeboBa-
Huam FOCT P 52350.29.1, ponxHO cogepxaTb METOAUKY exeaHeBHON npoeepkn pabotocnocobHoCTU 06opyaoBaHus
No razoBblM CMECAM nepepn UCnonb30BaHMEM, HYTO OTOBOPEHO B 4.4;
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5) ecrniv BeposiTHO NPUCYTCTBUE B aHANU3UPYeMOoii cpede HEeCKOMNbKUX razos, rasoaHanusaTophbl A0MKHbI
6bITb OTrpagyvpoBaHbl no MIFC Toro rasa, k KOTOPOMY OHW HaUMeHee YyBCTBUTESbHbI.

M pwnmeyanune—[lonyckaetcs ucnons3oBatb Ans rpagympoekn MIFC, cogepxalyyto ropioyuii ras, OTNMYHbIN OT
onpegensieMoro KOMMOHEHTa, ecrin Npu rpagyMpoBKe MOXHO cAenaTb COOTBETCTBYIOLLYIO NONPABKY, YYUTLIBAIOLLYIO pa3-
HULYY B YyBCTBUTENBHOCTN ONPEeAErnsieMoro u nNoBepoYHOro KOMNoHeHToB. OgHako ecny 0gHUM U3 onpeaensieMbiX ra3oB
sIBNseTCs MeTaH, cnegyeT ucnonb3osark [1MC meTana B Bo3gyxe.

[ns Toro utobbl rapaHTUpPOBaTbL COOTBETCTBUE B3PbIBO3ALLMLLEHHOMO 06opyaoBaHUA cepTudmkaTy, No6oi
PEeMOHT UK TexHUYecKoe obenyKueaHue, saTparusaroLue cpeacTsa B3pbLIBO3aLLMTLI, CleayeT NpoBoAnTh B CO-
OTBETCTBUU C KOMIIIEKTOM UHCTPYKLIUIA U YepTexeit, Nony4eHHbIX oT Bnagensua ceptudukata. XKenatenbHo ne-
pefaBaTb rasoaHanusaTtopb! Asl peMoHTa Bnagensuy ceptudukara.

MpumevyaHus

1 Bo MHOMMX cTpaHax lopuanyeckasl OTBETCTBEHHOCTb 32 COOTBETCTBUE OTPEMOHTMPOBAHHOIO 060pyaoBaHUs Tpe-
6oBaHMAM cepTuchmKaTa NeXuUT Ha BnagernbLe (nons3oBartene) atoro o6opyaoBaHus.

2 JomnxHbl 6biTe BbINONHeHbl TpeboBaHusa FOCT P 52350.19.

lazoaHanusaTopsbl, NoAnexallme rpagympoBke UK TexHUYeckomy obcnyxvmBaHuio, cnegyet XpaHuTb OT-
AenbHO OT NPOoLUeALLNX TEXHUYeCcKoe 0BCMyXUBaHWE U rPaayVPOBKY U FOTOBLIX K UCMOSb30BAHMIO.

3anacHble YacTu Npu XpaHeHUM MOTyT NPUIATU B HEFOAHOCTL BCREACTBUE HAapYLLEHUS YCNOBUiA XpaHeHUs!
WM UCTEHEHUS CpOoKa XpaHeHWsl U UX Bcerga cnegyeT NPoBepsTb Nepea UCnosnb3oBaHWeM, B YaCcTHOCTU, HeoBXo-
ANMO € 0COGOIA OCTOPOXKHOCTbLIO OGpaLLaThCsl C MOBEPXHOCTAMU ONTUHECKUX AeTanen.

11.2 PernameHTHble NPOBEPKU

OnuckiBaeMble HUXe OCMOTPLI U NMPOBEPKU cneayeT perynsapHo NpoBoauTs ANA noaaepkaHWs HagexXHo
paboTbl razoaHanMTMieckoro 06opyaoBaHusl.

MpumeyaHnune—Ecnm Tekyllee coCTosHWE 060pyA0BAHNA HEM3BECTHO, TO OHO AOSKHO BbITb YCTAHOBNEHO A0
Havana rnpoBegeHust pernaMeHTHbIX paboT.

11.2.1 CtaunoHapHble cCUCTEMbI

a) PerynsipHblli BHELLHWUIA OCMOTP.

Heobxoanmo npon3BoanTb perynsipHelil OCMOTP NaHenu yrnpasneHus (HanpuMep, oauH pas 3a CMeHy).
OT4eThl, cOCTaBMNEHHbIE MPK KaXO0M NpoBepKe, BKIoUasi Bce 0bHapyXeHHble Npobnems!, AoMmkHbI BbITb noanu-
caHbl, 4aTUpoBaHbl 1 NogwuTsl. OBHapyXXeHHbIe HEeUCNPaBHOCTU crieqyeT HeMeANIeHHO YCTPaHUTb;

b) perynsipHas npoBepka yCTPOWCTB CUrHanNu3aumu.

Heobxogumo perynsipHo NpoBepsiTe NyNbT YNpaBieHUs v NynNbT aBapuMinHOW cUrHanusauum, BKovas ux,
yTo6bI yOEaMTLCS, UTO OCBELLEHWe, aBapuiiHas CUrHanusaums U COOTBETCTBYIOLWANA 3MeKTpoHHas annapartypa
paboTaloT AomMKHEIM 06pasom. O6LEM 3TUX NPOBEPOK CUNBHO 3aBUCUT OT TUNAa UCNONL3YEMOro 060pyAOBaHUS.
O6HapyXeHHble HencnpaBHOCTU crieayeT HEMEANEHHO YCTPaHUTb;

C) Nepuoguyeckast rpagynpoBka M nposepka paboTocnocobHOCTN CUCTEMBI.

OTu paboTbl ABNAOTCS XKU3HEHHO BaXHLIMW ANA obecneveHust HaaeXXHOCTU CUCTeMbl. B MHOrokaHanbHbIX
cucTemMax HeobxoAMMO NPOBECTU FPafyMpPOBKY KaXKAOro Aatyuka, NPoBepuB Npu 3TOM Nepegadvy CUrHanos oT
AaT4ukoB K 6riokam ynpasneHusi. PesynbTtaTel NpoBepku Heo6xoanMo AOKYMEHTUPOBaTb, YTOOLI UMEeTbL 4OCTO-
BepHbIe faHHbIe O KOHMIypauum cucTembl, ee 0COBEHHOCTAX, CPOKe CRYXObl KOMNOHEHTOB U T.A4. DTN AeNCTBUS
NoMOryT NpeoTBPaTUTL BO3MOXHbIE MPpobrieMbl 40 UX pa3pacTaHus.

B cuctemax, cCocToSILLMX U3 OAHOTO razoaHanusarTopa U HeCKONbKUX NPOB0OTOOPHLIX NUHWIA, Heobxoaumo
NpPoBECTU rpadyvpoBKy razoaHanusaTopa 1 NpoBepKy ero Lenei aBapuinHon curdanusauuy. JononHuTensHo He-
06X04MMO NPOBEPUTL LIENOCTHOCTL CUCTEMbl 0TGopa NPobbl 1 KaXaon No 0TAENbHOCTW NPO600TOOPHOK NINHWUK
nytem nogaum MNIrC (npu atMmoccepHom agasneHumn!) HenocpeacTBEHHO Ha BXOA KaXA0W MMHUK, ybeauBLUIMCEL NpU
3TOM, YTO NokasaHusi razoaHanu3aTopa npakTUYeckn He OTANYATCA OT NOoKasaHWin NpKU Nogade Tol Xe cMecK
HenocpeacTBEeHHO Ha BXxoA razoaHanusaropa. Camblili NpocToi cnocob noaats ras npu AaBneHny, paBHOM aT-
MocepHOMY, — UCMOSIb30BaTh TOHKWE NNacTukoBble Npo6ooTbopHbIe Mellku. Ma3 us 6annoHa noa AaBneHMeM
HeobxoaMMo nogaeaTtb Yepes perynsatop pacxoga, npu 3ToMm pacxog Hago yCTaHOBUTL 6onee BbICOKUM, YeM
pacxog npobbl, n3bbIToK raza copackiBaTb B aTMocdepy.

MpwumeyaHun e — 1o Hambonee BaxHas NPOBEpPKa CUCTEMbI, KOTOpas AOMKHA GbITb NpoBeAeHa Nepes BBOAOM
B 3KCMMyaTaumio 1 CMCTeMaTUYECKN NPOBOANTHLCSA NOBTOPHO. MeToavKy NPOBEPKM MOXHO NOMYYUTb Y N3rOTOBUTENS;

d) cocTaBneHue otyeTa 0 TEXHAUECKOM 06CaYKUBaHUN.
B npunoxeHun D MoxHO HaiiTh obpaseL, TUNOBOro NPOTOKONAa O TEXHUYECKOM 0BCNYXUBaHUN.
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11.2.2 NepeHoCHbIe U NepeABUXHbIE ra3oaHanU3aTopbl

a) BrewHuii ocmoTp:

1) npoBepuTL razoaHanMaaTopbl Ha HanuuMe HapyLieHuiA pabotocnocobHocTH: cbou B paboTe, Hencnpas-
HOCTb CUrHanNn3auum, OTCYTCTBME HYNEBbLIX MOKasaHWi Ha YACTOM BO3AyXe U T.4;

2) ybeanTbea, YTO rasonpoHvLaemast MembpaHa gaTyvka Uiv orHenperpaguTernb He 3arpsi3HeHbI, Ha HUX
HeT Kakux-nn6o NOKPLITUIA, KOTOPLIE MOTYT CO3A4aTh NPENATCTBUS 4151 40CTYNa rasa unv napa K 4yBCTBUTENLHOMY
aneMeHTy gaTyvka. Y6eanTbes, 4To 3HaUeH1e pacxoaa, co3gaBaemMoro ycTpoicTBoM oTbopa npobbl, cooTBET-
CTBYET YCTaHOBNEHHOMY 3HAUYEHMUIO;

3) B ycTpoiicTe oT60pa Npobbl 0CMOTPETH ra3oBble SIMHUK U UX coeanHeHust. TpyBku n UTUHM ¢ TpeLLmHa-
MW, BMSATUHaMU, FHYTble 1 C APYTVMM MOBPEXASHUSMU criedyeT 3aMeHUTb Ha 3anacHble YacTu, pEKOMeHA0BaH-
Hble M3roTOBUTENEM;

b) npoepka vyBCTBUTENLHOCTN.

Heo6x0a1Mo BLINOAHUTE MO KpaiHe Mepe NPOBEPKY YyBCTBUTESILHOCTU Ha MecTe akcnslyatauum (cMm. 9.2.1)
nnv rpagyvpoeky (cm. 9.2.2). Kaxxgas onepauusi npegycmaTtpyaeT BbIMOSIHEHUE criedyoLLmnX AeACTBUNA:

1) ybeautbesa, 4TO NpUY Nogade HyIEBOrO rasa nokasaHusi rasoaHanusaropa 6nMskuy K Hyo; Npu OTCYTCTBUM
HyIeBOro rasa B cfly4ae NPOBEPKU razoaHanuaaropa ¢ TepMoKaTanMTUYeCKUM AaTUMKOM AoMycKaeTcs BpeMeHHO
N30/1MPOBaTh YyBCTBUTENbHLIN 3NeMeHT OT foCcTyNa atMoctepHOro BO3AyXa;

2) nogaTb MNIFC Ha razoaHanusaTop, cneays MUHCTPYKLUSIM, MPUBEAEHHBIM B PYKOBOACTBE MO 3KCIyaTaLuu.

MpoBepka YyBCTBUTENLHOCTU HA MeCTe aKcnnyaTauuu oTinyaeTcs oT rpagyMpoBKU TeM, YTO B MEPBOM
cryyae onycTMMoe OTKNOHeHWe nokasaHuii npv nogaye MNIFC onpegensieT cneymanucT, NPoBOAsILLMIA NPOBEPKY,
npn 3TOM YyBCTBUTENBHOCTbL HE PerynmpyeTcs, XoTsl NOACTPOMKa HyNeBbIX MoKka3aHUiA MOXET BObITb paspeLleHa.
Takyto NpoOBEPKY C YCNEXOM MOXET NpOBEeCTU Nonb3oBaTesib (oneparop).

pagynpoBKy criegyeT BeINOMHATL NEPUOANYECKU, B COOTBETCTBUM C COCTaBIIEHHLIM rpadmKoM, a Takke
€CIn OTKITOHEHWEe MoKasaHWi Npy NPoBEPKe YYBCTBUMTENBHOCTM Ha MECTE 3KCTyaTaLMm NpeBbILLaeT AonycTu-
mMoe. OTBETCTBEHHOCTb 3a BbIMOJIHEHUE rpafdyMpOBKA MOXET ObiTb BO3/IOXKEHA Ha NepcoHari, 3aHUMatoLLMIACs
TEXHUYECKUM 0B CnyXnBaHMeEM;

C) cocTaBeHMe oT4YeTa O TEXHUYECKOM 06CnyKUBaHUN.

B npunoxeHun D MOXHO HainTK obpasel, TUNOBOro 0T4eTa 0 TEXHUYECKOM 0BCNYXNBaHUN.

11.3 TexHu4eckoe o6cnyxuBaHue

11.3.1 O6Gwme nonoxeHus

PaboTbl No TexHUYeckomy 06CnyXMBaHWIo He AOMKHbI CTaBUTL NOA Yrpo3y 6e30nacHOCTb B KOHTPONMpPYe-
MOW 30He.

K paboTam no TexHudeckomy obCnyXXuBaHuio rasoaHanM3aTopos AonyckalnTca nuua, npowealime obyye-
HWe NCMONB30BaHMIO MO Ha3HaUYeHUI0, TEXHUYECKOMY 0BCNYXXMBaHUIO U PEMOHTY razoaHannM3aTopos.

Ecrnu y nonb3oBaTens HegoctaTo4Ho 06opyaoBaHUS Unu kanuduuMpoBaHHOro NepcoHana ansa npoeeae-
HWS1 TEXHWYeCckoro 06CnyXMBaHUS B COOTBETCTBUN C peKOMeHAaLMAMN U3roTOBUTENs, He06XoAUMO 06paTUTLCA K
W3roTOBUTENH UK B KBATMDULMPOBAHHYIO CEPBUCHYIO CIYXOY.

MonHble 1 nogpobHbIe UHCTPYKLMK NO NpoBepke paboTocnoco6HOCTU rasoaHann3aTopoB U 3aMeHe CMeH-
HbIX 3TEMEHTOB MOXHO MOMYYUTL y U3rotoButens. MepeyeHb 3anacHbIX YacTeli NPUBOAAT B PyKOBOACTBE NO
aKcnyataumu.

Mocne ycTpaHeHus Nto6oi HeMCNPaBHOCTU (PEMOHTA UKW 3aMeHbl 3anacHbIX YacTew, BbINOSIHEHHbLIX CTPOro
B COOTBETCTBUM € UHCTPYKLIUAMU U3rOTOBUTENSA) HEOBXO0AUMO NPOBECTU KOPPEKTUPOBKY HYSIS U HYyBCTBUTENBHOCTH
no Nrc, kak onucaro B 11.8.

11.3.2 CtaunoHapHble razoaHanu3aTopbl

PeMOHT 1 TexHU4eckoe 06cnykmBaHne CTauMoHapHbIX razoaHanM3aTopoB (BKNOYAA CUCTEMbI C BbIHOCHbI-
MW gaTinkamu, TpaccoBble rasoaHanu3aTopsbl, UX KOMBUHaUWo, a Takke cucTeMbl oT6opa Npobel) cnegyeT NPoOBO-
AVTb nog KoHTponem. HencnpaeHoe 06opyaoBaHue A0MKHO BbiTe NepeaaHo Ans peMoHTa B LeX, pacrnosnoXeH-
HbIl 32 NpeaenaMun B3pbIBOONACHOW 30HbI. ECNK OTCYTCTBYET TOUHO TaKOW Xe razoaHanvsatop Ansa 3aMmeHbl
OTNPAaBIEHHOTO B PEMOHT, TO B Ka4eCTBE BPEMEHHO 3aMeHbl MOXXHO MCMONbL30BaThL NEPEABUKHONM rasoaHanu-
3aTop.

11.3.3 NepeHocHble U NnepeABUXHbIE Fa3oaHanU3aTopbl

Mpwv ncnonb3oBaHUK NEPEHOCHLIX U NEPEABWKHBIX Fra3oaHannM3aTopoB He06XoaNMMO MOMHUTL, YTO 4NSA pe-
MOHTa W NPOBEPKN UCMNPaBHOCTM BO B3pbIBOGE30MNaCHY0 30HY rasoaHannaatopbl AOMKHbI BbITb 4OCTaBNEHbI
KOMIIEKTHO.
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11.3.4 PeMOHT razoaHanu3aTopoB — o6Ljue NonoxeHus

HewucnpasHble rasoaHanusaTopsbl criegyeT:

- BO3BpaLLaTh U3rOTOBUTENIO;

- BO3BpaLLaTh B aBTOPU30BaAHHbIM CEPBUCHBIN LLEHTP U3roTOBUTENS;

- PEMOHTVPOBATh B CrieLManv3vpoBaHHOM Liexe, 060pya0BaHHOM Mosib30BaTeNeM Ansl TeXHUYECKOro 06-
CNYXXWBaHWA razoaHanuTUYeckoro o6opyaoBaHust;

- HaBcerga u3bsITb U3 aKCTTyaTauuu.

11.3.5 Mopsgok AecTBUIA NpY TEXHUYECKOM 06CnyXXuBaHum

11.3.5.1 O6Lwme nonoxxeHust

Beuay pa3Hoobpasuisi CyLLEeCTBYIOLLMX ra30aHann3aTopoB HeleniecoobpasHo B HACTOsLLIEM CTaHAapTe nof-
po6HO pacnuckiBaTh KaXablid 3Tan TEXHAYECKOro 0b6CnyXXuBaHusa, peMoHTa 1 rpagyvpoBku. [lanee npusegeH
N1Wb NepedeHb OCHOBHLIX AENCTBUIA, KOTOpbIe crieayeT BbINOAHATL NPpU NFOGOM TEXHUHECKOM 0BCNY>KUBaHUN.

11.3.5.2 NMopsigok AencTeum

Ecnu razoaHanusaTtopbl nepegaHbl B LieX Ans NpoBeASHUA NNAHOBOMO TeXHUYECKoro o6enyxmBaHus, me-
PONPUATUSA NO TEXHUYECKOMY 0BCNyXMBaHUIO AOMKHbI ObITh NPpoBeaAeHbI NONHOCTLID. Ecni npuunHoi nepegaun
razoaHanunsaTopa sBsieTcsl HEUCMPaBHOCTb, crieayeT 3achMKCUPOBaTb ONMcaHne HeMCNPaBHOCTU U MPOBECTU TONLKO
Te onepaLyn TEXHUUECKOro 0BCnyXMBaHuWsl, KOTOPbIE OTHOCATCS K 9TOW HencnpaeHocTW. Ho Bce rasoaHanmaatopbl
nocre peMoHTa AoMKHbI BbITh 0TrpagynpoBaHsl no MIFC o nepegayy B akcnnyartauuio.

11.3.5.3 OT4eTHOCTL

Mepen npoBedeHNeM TEXHUYECKOro 06cnyxmBaHusi He06X0ANMMO 03HAKOMUTLCS € 3anNUCAMU O paHee Npo-
BeJeHHbIX paboTax. B npunoxeHun D MOXHO HalTK oBpaseL, TUNOBOro oT4eTa O TEXHUYECKOM 06CNyXMBaHWUK.

11.3.5.4 HeucnpasHocCTb

Mpwv NoCTyNNeHUN Ha TeXHUYECKoe 0BCNyXMBaHWe HEMCMPaBHOro rasoaHasin3aTopa cHavana Heobxoaumo
NpoBEpPUTb, He SIBNAETCA N AedeKT IaNeKTponUTaHUs (Hanpumep, HenpaBWNbHas yCTaHOBKa perynmpyemMoro Ha-
NPsHKEHUS UM HEUCNPaBHOCTb 3apsiBHOrO YCTPOUCTBA ANsl akkyMynsATOpHbIX 6aTtapei) OCHOBHOM NPUYNHON He-
MCNPaBHOCTK, a 3aTeM NpoAomKkaTs paboThbl.

11.3.5.5 3ameHa (peMOHT)

Mocne npoBepky anekTponuTaHus cregyeT NPUCTYNUTL K NPOBEPKe YyBCTBUTENMbHbLIX 3/1IEMEHTOB AaTyu-
KOB, AaTUMKOB pacxofa B YCTPOUCTBe 0TOOopa Npobbl M YCTPONCTB CUrHANMU3aLmm, onpeaenss NpuHnHel Heucnpae-
HOCTU 1 ycTpaHsis ux. Heo6xoaMMo pykoBOACTBOBATLCA MHCTPYKLMAMU U3rOTOBUTENS, YTOOLI peLlnTb, 3aMeHUTL
1 BECb Y3€/1 UMK OTPEMOHTUPOBAaTL ero, 3aMeHNB NOBpeXAeHHYI0 AeTanb. NoBpexaeHHasa getanb AoMKHa
6blTb 3aMEHeHa Ha MOEHTUYHYI0, COOTBETCTBYHOLLYIO TEXHUYECKUM TPEGOBaHUAM U AONYCKaM Ha OPUTMHaNbHYO
aetarnb.

11.4 OaTyuku

11.4.1 O6GWwMe NonoxXeHUsn

HeobxoamMmo perynsipHo NPoBOAWNTL 3aMeHY YyBCTBUTESbHbIX 31eMEHTOB AaTunka, NpuaepKMBasch Cpo-
KOB, yKa3aHHbIX M3rOoTOBMTESIEM rasoaHanuaaTopa, ¢ y4eTOM BpeMeHW, Npolleallero oT nocnegHen 3ameHsbl,
BpEMEeHM UCMob30BaHWs 060pyAOBaHUA B NONEBbLIX YCIOBUSX, A TakKe OLEHKW YyBCTBUTENLHOCTU, NPOBEAEH-
HoW npu nocneaHeii rpagyvposke no MNIFC. Takke xenarenbHo, YTo6bl paboToCNOCOBHOCTL AATHYUKOB NPOBEPANN
rocne BO3AeiCTBUA FOpPHOYKX rasoB C BbICOKMMU KOHLEHTPaLUsAMK, CUSbHBIX YAapPOB MU MexaHu4Yeckol B1G-
paLuu.

11.4.2 OrHenperpaguTens

Ecnv orHenperpagutens SIBASETCA YacTbio KOHCTPYKLUMMW AaTymka, TO creayeT NpoBepsiTb HAAEXHOCTb ero
noacoeAMHEHUs1, NPU3HaKK KOpPOo3uKW, Nbinn unu snarv. MNpu ounucTke unn 3ameHe Heo6xoAUMO pyKOBOACTBO-
BaTbCS MHCTPYKLUAMU U3rOTOBUTENS.

11.5 YcTpoiicTBa oT60opa npo6bl

OTOT NYHKT NPUMEHUM TOSbLKO K razoaHannsaropam ¢ NpUHyanTenbHLIM 0T6OPOM NPoBbI.

11.5.1 O6wume nonoxeHUA

Heobxoaumo npoBepuTL YCTPOUCTBO 0TOOPa NPobbl Ha HaNUUMe yTevek, OTCYTCTBME NMOCTOPOHHUX Npeame-
TOB B TPYOKax UNK CyXkeHWi NonepevHoro ceveHns; NpasunbHyo paboTy rpyLLm Ar1si BCacbiBaHUS UMK NEKTpU-
yeckoro nobyautens pacxoga. OuUCTKY, PEMOHT UK 3aMeHy criedyeT NPOBOAUTL B COOTBETCTBUM C UHCTPYKLIM-
aMu nsrotosutens. MpUYMHOL yTeukn MOXeT okasaTbes Avadparma Hacoca, UMetoLLas TPeLLMHbI v apyrue
NOBPEXAEHUS!, UMW MOPLLHEBLIE KOMNbLA B 3aBUCUMOCTH OT TUMa NpUMEHSIEMOro Hacoca.

11.5.2 ®unbTpbl, NOBYLIKU ANA BOALI U OrHenperpaaurenu

Bce ounbTpbl, NOBYLLKA M OrHEeNperpaguTenn Heobxoanumo ocsBoboanTL OT COAEPXKUMOTO, O4UCTUTE UNK
3aMEeHUTb B COOTBETCTBUM C UHCTPYKUUAMMW U3FOTOBUTENS.
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11.5.3 NMpo600T6OPHLINA 30HA

Heo6xoammo ocMoTpeTh Npo600TOOPHbIV 30HA HA HAN4YNe OTANOXKEHUA NOCTOPOHHUX BELLECTB U NMPUHATL
Mepbl AN NPeAoTBPaLLeHUst UX AanbHenLWwero nosiBNeHns!.

11.5.4 CoeguHeHusn Tpy6onposoaos

Bce coeanHeHua TpybonpoBoaos A0MKHbI ObIThb MNOTHO 3aTAHYThI B COOTBETCTBUM C UHCTPYKLIUSIMUA U3TOTO-
BUTENS.

11.5.5 CbemHble geTanu

Bce knanaHbl U CbeMHble feTanu Hacoca criegyeT CMasblBaTb TONbKO B COOTBETCTBUU C MHCTPYKLIMSAMM
W3roTOBUTESA.

MpumeyaHune— Kak npaBuno, CUIIMKOHOBbIE CMa3kW HEe UCNONb3YIOT ANA 3TUX Lienei; AonyCcTMMOCTb
NPUMEHEHNS TeX UMM UHBIX CMa3ok HeoBX0aAMMO NOATBEPAUTL Y U3FrOTOBUTENS.

11.5.6 ABTOMaTU4eckme cCUCTeMbl 0T6opa Npobbl

HeobxoanMo ycTaHOBUTL 3aAaHHOe 3HaYeHne pacxoda B aBTOMaTUYECKUX CUCTEMaX, UCTIONb3YS PEKOMEH-
[A0OBaHHOE KOHTPOIbHO-M3MepUTenbLHOE 06opyaoBaHue.

11.5.7 CurHanbl 0 HeMcnpaBHOCTH

HeobxoanmMo npoeeputb paboTy cxeMm, Bbl4atoLLMX CUTHAS O CHWKEHUN pacxoaa Hke JOoNyCTUMOro 3Ha-
YeHus.

11.6 OTcuyeTHbIe ycTpOUCTBA

11.6.1 O6LMe NOoNnoXeHUN

[ns 06opygoBaHnUs C OTCHETHBLIM YCTPOUCTBOM HEOBX0AUMO BLINONHWUTL CrieaytoLLue AeiCTBUS:

a) OCMOTPETL OTCHETHBIE YCTPONCTBA Ha Hanuuue pasbuTelX UK TPECHYBLLUX CTEKOST;

b) ocMoTpeTb aHanoroBble 0TCHETHLIE YCTPOMCTBA Ha Hanu4une AedekTos (HanpumMep, UCKPUBIIEHHBIE CTPETTKU,
6onTatollanca Wkanau T.4.);

C) OCMOTpPETb LppoBLIE OTCYETHLIE YCTPONCTBA Ha Hanudue agedekToB (Hanpumep, HecBeTsLLMeCs Unu
cnaboceTsLwmecsa cermeHTbl M T.4.);

d) npoBecTy Apyrue snekTpruyeckme U MexaHmdeckue NpoBepKu OTCHETHLIX YCTPOCTB, KOTOPbIE U3rOTOBN-
Tenb cuMTaeT HeobxognMbIMU Anst obecneyeHnst paboTocnocobHOCTU razoaHanusaTopa.

11.6.2 [ipyrue oTtcueTHble yCTpOMUCTBA

Opyrve oTcyeTHble yCTPOCTBA UMW BbIXOZHbIE cUrHarnbl (HanpumMep, cUrHassl aBapuinHON cUurHanusaummn)
cnegyeT NpoBepsiTb B COOTBETCTBUU C UHCTPYKLUSIMUA N3rOTOBUTENS.

11.7 ABapuinHasa curHanusauus

PaboTy aBapuiiHoli curHanmaauum HeobxoaMmo NpoBepsATL MyTEeM CMeLLIEHUA 31eKTPUYECKOro Hya Ao cpa-
6aTbiBaHUsS cUrHanM3aumm (Unn gpyrum MeTogoM, peEKOMeHAO0BaHHbIM U3rotoButenem). Paboty camoguarHocTu-
KV HencnpaBHOCTEN criegyeT NPOBEPSTL MyTEM OTCOEANHEHWS COCTaBHbIX YacTen (MNKn Apyrux AeUCTBUIA, peko-
MeHA0BaHHbIX U3roTOBUTENEM) U HabntoaeHus, cpaboTaeT Unu HeET cUrHanM3aumsa HeucnpPaBHOCTU.

11.8 MpagynpoBka B NabopaTopHbLIX yCNOBUSIX U KOHTPONBLHO-U3MEpUTENbHbIe NPUGOPLI

11.8.1 O6opyaoBaHue 1 NpucnocobneHns Ans rpagyvupoBKU

Bce MI'C v BcnomoratensHoe o6opyaoBaHue ans nposegeHUs rpagyvpoBKU A0S KHLI 06nagaTte cooTeeT-
CTBYIOLLUMU XapaKkTepucTmkamu anst obecnedeHunst HagexHbIX pe3ynbTaToB rpagynpoBkin. OCHOBHBLIMU KOMMO-
HeHTamMu Habopa obopyaoBaHWs ANsi rpagyUpPOBKU SBNSIHOTCS:

a) Mr'C B 6annoxe nog AasneHveM. Kak npasuno, cogepxaHue onpegensieMoro komnoHeHTa B MNFC Haxo-
antea B npegenax ot 25 % o 90 % BepxHero npeaena gnanasoHa uamepeHus razoaHanusatopa. bannoH mo-
XeT UMeTb crielpansHyto 06paboTKy BHYTpeHHel nosepxHocTuH, ecnuv MIFC nmeeT MHOFOKOMMNOHEHTHbLIV COCTaB U
npegHasHayeHa Ans oAHOBPEMEHHOW rpagyvpoBKU A4aTYMKOB FOPIOUMX U TOKCUYHBIX, XUMUYECKN aKTUBHBIX,
rasos;

b) B psige cnyvaes Anga razoaHanvsaTopos, NpeAHasHaYeHHbIX 4 onpeaeneHns ropoYmnx napos, TpyaHo
obecneunTb cTabunbHocTb MIC B 6annoHax noa AaBNeHWeM UMK B COCYAE C HA3KUM  gaBneHueM. B Takux
Cry4asix U3roToBUTeNb JOMKEH NPeAoCTaBUTb AaHHbIE MO OTHOCUTENBHOW YYBCTBUTENBHOCTU, UTO NO3BONUT UC-
nonb3oBaTh 6onee AOCTYMNHbIE ra3oBble CMECU ATsi NPOBeAeHUs TpafyMpPOBKY;

C) ANs yMeHbLLeHUs AaBneHUs Ha BXxoae B razoaHanusatop Ha 6ansoH ¢ MNMF'C Heobxoavmo ycTaHasnvMeaTth
peaykTop, KOTOPbIA MOXeT BbITh Kak ¢ (DUKCUPOBaHHLIM, TaK U C perynupyemsiM gaBneHnem Ha Bbixoge. Bo
MHorux criydasx MNFC He cnegyeT nogaeaTth Ha razoaHanuaaTop npy U3BbLITOYHOM AaBneHUn, U Toraa AONONHU-
TelNbHO MOXeT NoHaaobuUTLCA perynaTop pacxoga ans Toro, Ytobbl yCTaHOBUTL 3HAYEHUe pacxoaa B COOTBET-
CTBUM C YKazaHWSAMUW U3rOTOBUTENS;
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d) Ans razoaHanu3aTopos ¢ NPUHYAUTENLHLIM 0TEOPOM NPObLI TPaAULIMOHHBIM MeTOAOM, obecneynBato-
LLMM nofavdy rasa npu atMocchepHOM AaBrieHUM, UTO COOTBETCTBYET YCITOBUSIM IKCTUTyaTauuu, ABNsieTCst npumMe-
HeHue MnacTUKoBoro NpobooT6opHOro MeLka, HanonHeHHoro MNIFC. B kayecTBe anbTepHaTUBbI MOXHO YCTaHO-
BUTb Ha BbIXoAe perynsitopa pacxog 6onblunid, yem oTbupaeT ycTpoicTBO oTGopa Npobbl, a uanuwek MIrC cbpa-
cbiBaTb B aTMocepy. B HacToswee Bpemsi AOCTYNHbI pErynsitopbl AaBleHUst CO BCTPOEHHbLIM PErynsiropom
pacxofa, 4To orosapvBaeTcs Npu 3akase;

e) ana nogauu NFC Ha razoaHanusatop ¢ AnddyavoHHbIM 0TEOPOM NPOBLI M HEKOTOPLIE rasoaHann3aTophbI
C NPUHYANTENbHLIM OTEOPOM UCNONL3YIOT PErynATopbl ¢ (PUKCUPOBAHHLIM PACXOAOM U MEXaHUYECKUM UHAUKa-
TOpPOM pacxoga Unv HacTpamBaemble perynsitopbl, 060pygoBaHHbIe AaTUMKOM pacxoaa;

f) kak npasuno, ans nogayv MIC Ha rasoaHanusaTopbl ¢ NIPUHYAUTENBHBIM 0T6OPOM Npobbl TpebyeTcst
Tonbko Tpybka. [ns razoaHanu3atopos ¢ anddy3uoHHbIM 0TOOPOM HeOBX0AMMBI crieLarnbHbIe YCTPoUCTBa Anst
noga4u NFC — agantepsbl. OHu paspabatbiBaloTCA M3roTOBUTENIEM ra30aHaNM3aTopoB U CnyXaT Ansl Toro, YTobbl
MIr'C okpy>xana gatumk (4aTinku) 1 He NO3BOJIsiNa NPOHUKHYTL OKpyXatoLLemMy Bo3ayxy. Ho, yto bonee BaxHo,
KOHCTPYKUMA apanTtepa B codeTaHuu ¢ onpeaeneHHbiM pacxogoM MNIFC cosgaeT ycnosust, Npy KOTOPbIX CUrHan
AaTuyuka oka3sblBaeTCsl B TOMHOCTU TaKoW e, kak 1 npy audpcbysnoHHom oT6ope Npobbl U3 aHanM3npyemon cpegpbl
COOTBETCTBYIOLLIEIO COCTaRa,;

g) NOBEPXHOCTY ra3oBOro kaHana 0bopyaoBaHus Ans rpagyvpoBKY U cOeaUHUTENbHbIE TPYOKU He AOMKHbI
ancopbuposaTtb KoMNoHeHTbl MITC 1 AoMkHBI 6bITb YCTORUMBLI K KOPPO3uK. [ns aTol uenu MoryT notpeéoBaTtbcst
cneLmanbHble MaTepuyarsl, 0CODEHHO Korda B COCTaB rasoaHanmnsatopa BXoASAT AaT4MKM TakuX XUMUYECKU aKTUB-
HbIX BeLllecTs, kak Hy,S unu Cly;

h) HekoTopble COBpEMEHHbIE NEPEHOCHBIE Fra3oaHanM3aTopbl CO BCTPOEHHBIMA MUKPOMPOLIECCOpaMn U Ka-
Hanamu nepegayn AaHHbIX KOMNIEKTYIOTCS cCneLuanuupoBaHHbIMU FPagyMpOBOYHBIMU YCTPOACTBaAMU, TaKkke
UMELLUMIY KaHan nepegayvn aHHbIX, Yepes KOTOPbIA Ha KOMMbIOTEp NepegalnTcsi cCoobLLeHNst 0 pesynbTaTax
rpagympoBki. OHW Takke MOTyT BblAaBaTh MNoKasaHusl, OCHOBAHHbIE Ha AaHHbIX MO OTHOCUTENBHOW YyBCTBUTE b~
HOCTK, Takum 0bpasom, obopyaoBaHue, rpagyvpoBaHHOE Mo METAHOBO3AYLLHOW cMecy, ByaeT nokasbiBaTb KOH-
LieHTpaLuto, Hanpumep, NeHTaHa;

i) B Apyrnx crnyyasix, 0cobeHHo 3To KacaeTcsl CTalMoHapHbIX rasoaHanusaTopoB, UCTIOSNb3YIOT MOPTaTUBHBINA
nynbT yNpasneHns ¢ kaHanom nepegayn AaHHbIX, C MOMOLLbIO KOTOPOro MOXKHO NOAKIMIOYUTLCS K rasoaHanusa-
TOPY M MPOBECTU HEOBXOANMbIE HACTPOWKY;

j) KOpPpPEKTUPOBKa YyBCTBUTENBHOCTU B NOCNEAHUX ABYX CIyvasx NPOUCXOANUT NPOrpamMMHO, NOSTOMY Heob-
X0AMMO NPUMeHSITb Tonbko MNMIC, ykazaHHyo N3roToBUTENEM rasoaHanusartopa, noaasas ee ¢ pekoMeHAoBaH-
HbIM pacxoaom.

C yyeTom Bcero MHoroobpasus BapuaHToB npu Beibope MIFC 1 obopygosaHns, HeobxoaUMOro Ana rpagyv-
POBKU CTOMb CMOXHBIX Fra30aHan3aTopos, NepBbiM, U BOSMOXHO eAUHCTBEHHbIM, BapnaHToM 6yaeT obopyaosa-
HVe, peKoMeHOoBaHHOe N3roTOBUTENeM OIS KaXa0oWh KOHKPETHOW Mogeny rasoaHanusaropa.

11.8.2 NpoBeaeHue rpagynpoBKU B NabopaTopHbIX yCNOBUSIX

11.8.2.1 O6LLMe NonoxXeHUs

O6opyaosaHue Ans rpadyvpoBKU cnegyeT BelbrpaTh B COOTBETCTBUN C pekoMeHAaLUsiMU, NpUBEAEHHBIMA
B 11.8.1 HacTosiLero cTanadapTa.

11.8.2.2 Ma3oBble cMecH

MpoBepKy No razoBbIM CMecaM HeobXoaMMO NPOBOAWTL B NPOBETPUBAEMOM NOMELLEHUW, UCMONb30BaH-
Hble rasoBble cMecu cbpacbiBaTh 3a Npeaesibl TOMeLLeHUs.

11.8.2.3 Crabunumsauus

"asoaHanusaTopbl 4OMMKHBI BbITh BblAEpKaHbl B NOMeLLeHun, rae 6yayT NpoBoAnUTL rpagyvnpoBky, Ao A0C-
TWKEHWs TeMnepaTypHOro paBHOBECUS, NMOCIe Yero HeobXoArMOo NoAroTOBUTE razoaHanMaaTopsl K paboTte B cOOT-
BETCTBUW C PYKOBOACTBOM MO 3KCMyaTaLuu.

11.8.2.4 PerynupoBka HyneBbIX NokasaHui

PerynvpoBky HyneBbIx nokasaHuii 06bIMHO NPOBOASAT Ha YACTOM BO3AyXe UMW, KOrAa HEBO3MOXHO rapaH-
TUPOBaTb €ro YACTOTY, MNPU Nodaye HyNeBoro rasa (0bbIMHO 3TO Cyxor Bo3ayx) U3 6annoHa nog aasneHuem. Mpu
3TOM Ucnonb3aytoT obopyaosaHue, onucaHHoe B 11.8.1.

11.8.2.5 PerynupoBka 4yBCTBUTENLHOCTU

Heobxoavmo nogaTth MNIFC Ha razoaHanusaTop 1 3acdukeuposaTsk ero nokasaHus. Mpun HeobxoaumocTn ycTa-
HOBUTb 3HAYEHWA MOKasaHWi paBHLIMKA MNACMOPTHOMY 3Ha4YeHUI0 coaepXaHua uenesoro komnoHeHTa B MNIMC.
B psine cnydaes aTa ycTaHoBKa BbINOMHAETCS aBToMaTMiecku. NMocne atoro cneayeTt noaath HYNEBOW ras 1
y6eamnTLCA, YTO NoKasaHUst BEpHYNUCH K Hyro. MoXeT BO3HUKHYTbL HE0BX0AMMOCTL MOBTOPUTL ONepaLm perynu-
POBKM HYJSIS1 U YYBCTBUTESNBHOCTH, €CNK B 060pyA0BaHUN 3TW PEryNMPOBKX BAUSIIOT APYr Ha gpyra.
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11.8.2.6 MNMpoBepka aBapuitHoW cUrHan1aaLmm

Heobxoaumo ybeauTbesn, UTo aBapuiiHas curHanusauus cpaboTaeT, korga cogepXaHue onpeaensieMoro
KOMMOHEeHTa AOCTUrHeT NOpPOoroBoro 3HaveHusi. Heobxogumo cnegosaTh pekoMeHAauUsaM U3roToBUTENA NPU Bbl-
6ope MNIrC ans rpagyvpoBKM razoaHan1M3aTopoB, UMEIOLLMX aBapUinHyIo CUrHanu3aumio, Tak Kak cogepxaHue
onpeaensaeMoro koMmnoHeHTa B MNIFC gormkHO NpeBbilaTh YCTaHOBMEHHbIN NOpor cpabaTbiBaHWs aBapuitHOM cur-
Hanu3aauum (UTobbl rapaHTUpoBaTh ee cpabaTbiBaHue).

11.8.2.7 OT4eT 0 TeXHU4eCKOM 0BCNY>KUBAHWUM

panyupoBka siBNsieTcs nocneaHen onepaLyen, BoINONHAEMO Nnepea nepefayei rasoaHanusaTopa B aKc-
nnyaTauuio. PekoMeHayeTcsl, 4Tobbl AaHHbIe O rpalyMpoBKe 3aHOCUITUCH B OTHET O TEXHUYECKOM 06CnyXmBaHum
rasoaHanusatopa. OT4eT 0 TeXHUYECKoM 06CNY)XKMBaHUM (UIM 3aMEHSIOLLIA ero AOKYMEHT) AoskeH 6bITb Aonorst-
HEeH Npu cneaytoLLeli nepeaaye rasoaHanvsaTtopa Ans NpoxXoxaeHUs TexHudeckoro obcnyxusanus. B npunoxe-
HUK D MoXHO HaliTh o6paseL, TUNOBOro 0TYETa O TEXHUYECKOM OBCNyXUBaHUN.
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MpunoxeHne A
(o6a3aTenbHoOe)

MpuHUUNLI N3MepeHnsn

OnvcaHnsa NpUHLMMOB AeiCTBMA pasnUyHbIX TUNOB AATYMKOB MPUBEAEHbI B HAacTosWEM npunoxeHun 6Gonee
nogpobHo, Yem B pazdene 5, U npegHasHaueHebl ANs UHXEHEPOB U NWL, OTBETCTBEHHLIX 3a BblOoOp, pa3paboTky u ycTa-
HOBKY ra3oaHann3aTopoB, a Takke Ans nuu, npoBogswmx obyveHne. B HacTosWweM NPUNOXeHWN onncaHbl NpenmylLle-
CTBa, TUMNWYHbIE NMPUMEHEHWSA U OTPaHNYEHUs] OEBATW YHUBEPCarbHbIX TUMOB razoaHann3aTtopoB. OrpaHnyYeHus no npu-
MEHEHWI0 BKITIOYaAI0T BIUSIHUE HEOMNpeaerisieMblX KOMIMOHEHTORB, @ TakKe BELWECTB, BbI3bIBAKOLLMX MOTEPH0 YYBCTBUTEIbHO-
CTU AaTYMKOB (KaTanuTu4eckmx saoB).

TepMokaTanutudeckue gatumkm (cm. A.1) U aHanm3aTopbl TemnepaTtypbl nnameHn (cm. A.7) no cBoemy npuHLMny
OelCTBUA npegHasHadeHb! Ans onpeaeneHust ropoymx rasos. [pyrve gaTyuku, onvcaHHbie B HACTOAWEM NPUITOXKEHUN,
npegHasHaqeHbl Ans onpeaeneHnst Kak roproYvmx, Tak U HEropiYnx rasos, UX NPUHLMN AENCTBUS OCHOBAH Ha pasnnyHbIX
PU3NYECKNX U XMMUYECKMX CBONCTBAX 3TUX ras3os..

Ons ynoberBa untatenst gaHHble Tabnuubl A.1 NONHOCTBIO COOTBETCTBYIOT AaHHbIM Tabnuuel 1 pasgena 5, namexe-
Hbl NALb CCBINIKW HA MYHKTBI COMMAacHO HacTOSIWEMY NPUITOXEHMIO.

Ta6nuuyaA

Tepmoka- | TepmokoH- | WHdpa- | Monynpo- | Snektpo- | MNnamen- | AHanusa- | ®otowno- | Mapamar-

TannTu- |OYyKTOMET- KpaCHbII‘/'I BOOAHWUKO- XUumMun4ec- HO- TOp HU3aLUUOH- HUTHBIRA
HECKUI | pudecKui nar4vuk BbIN KNI MoHW3auu-| Temnepa- HbIN [ar4vuk
AaTHYUK AaTHYUK Aatyuk AaTHUK OHHBI Typbl AaTHUK KNCNopo-
Oatyuk nnameHu Aa
Moppoboctn B 4 A2 A3 A4 A5 A6 A7 A8 A9
nogpasgene ) ) " ) ’ ) i
HeobxoanmocTb He
npucytcTeus O, Ha Het Het (HerT) (Hert) (HerT) Oa Het npume-
B rasosoi npobe HsiIeTcs
TunudyHble gua- He
nasoHbl namepe- | < 100 % (0— (0— <100 % | <100 % | <100 % | <100 % | <100 % | npume-

Hus. [optoune HKMP  ]100) % 100) % HKMP HKNP HKIP HKMNP HKMP | naeTca
rasbl

TunuuHble aua-

NasoHbl U3mepe- He He (0— He (0—25) % He He He (0—
HUA ansa kucno-| npume- |npumens-| 100) % npume- (0— npume- | npume- | npume- | 100) %
poaa HAeTCcs eTcA HAeTCs 100) % | HseTca | HseTca | HAeTcs
[oploune rassl,
He nognawowme- | bonbwme | Cm. 5.2 H, Cm. 5.4 | Ankavel | Hy, CO | (Cwm. 5.7) | Hy, CO; |Topioune
ca onpepaene-| Moneky- CH, rasnol
HUIO nbl nn>x®
OTtHocuTensHoe | B 3aBu- B 3aBu- Ot ma-
BpeMﬂ1)C pabarei- | cumoctu Cpeanee | (Manoe) | ™M™ | cpepnee | Manoe | Manoe | Manoe | 71970 A°
BaHusl oT Belle- oT Belle- cpegHe-
cTBa cTBa ro
BnusiHne wero- SO,, NO,, 3) Belwe-
ploumx razos?) Her COy, (fia) H,0O S0z NOy | CIHCs™, ®peoHbl | ctBO  [NO, NO,
(peoHbl (hpeoHbl UN<x®

Otpaenenne? |Si; (Hal%); Si; Hal?; ,

(H,S); Pb Het Het SO, (HeT) (Si) Het Het Het
Heobxopumocte | o, Her Her Her Her Da Ja Het | (Da/Her)

BHELWHUX ra3oes
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OkonyaHue mabnuubi A.1

) KauecTBeHHOe cpaBHeHMe BpemeHu cpabaTbiBaHuA Ans OaTUMKOB, OCHOBAHHBLIX HA Pa3NUYHBLIX NPUHLMMAX
n3MepeHus. [laHHble 3Ha4YeHUs He YUNTBIBaIOT Bpemsi TpaHCNoOpTUpoBaHus Npobkl OT ToukM oT6opa A0 AaTumka.

2) B Tabrmue npuBeneHbl Haubonee TUNKMYHBIE NPUMEPHI.

3) Xnopcopepxaliue yrnesoaopospi.

4) OpraHuyeckne ranoreHcoAepXallue UMM HeopraHNYeckMe ranoreHcoepXKalme CoeauHEHUS.

5 UM — voHn3aLuoHHbIN noTeHyman BelecTea; X — aHeprusi hoToHoB Yd-namnbl geTekTopa.

MpumedaHune— (Her), (Qa) — ana nonyyeHnss MHopmMaLmm O JaHHbIX B CKOBKax CM. COOTBETCTBYIOLLMIA
nogpasgen.

A.1 TepmokaTanuTu4yeckue AQATYUKK

MpyHUMN geicTBMSA TEPMOKATANNTUYECKUX AaTYMKOB OCHOBAH HA OKUCITEHWI FOPIOHEro ra3a Ha MOBEPXHOCTH KaTa-
nmM3aropa, snekTpu4eckm Harpesaemoro go temnepartypbl 450 °C — 550 °C. Katanusatop, kak npasuno, umeet opmy
HUTW WK BbINOMNHEH B BUAe GYCUHKM W3 NOPUCTON KEpaMUKKM, NPONUTAHHOW BELLLECTBOM KaTanusaTtopa U 3akpenneHHOW
Ha HWTW Hakana.

OkucrneHne NpuBOAUT K MOBLIWEHUIO TeMMepaTypbl YyBCTBUTENBHOIO 3riemMeHTa, NpubnuantenbHo nponopumo-
HanbHOMY COLEepXaHUIo OnpeaensieMoro roptovero rasa. KOHCTPYKTMBHO AaTymK COCTOMUT U3 ABYX YyBCTBUTENbHLIX dNe-
MEHTOB, YCTaHOBINEHHbIX BNM3KO Apyr OT Apyra, OAVH 13 areMeHToB — pabouni, a gpyron — cpaBHUTenbHbIA. Pabovni
M CPaBHUTENbHbIA YyBCTBUTENBHBIE 3MIEMEHTHI SNEKTPUYECKU NOJO06HbI, OQHAKO CPaBHUTENbHLIN YyBCTBUTENbHLIN 3Ne-
MEHT He M3MEeHsIET CBOIO TeMnepartypy 1, cnegoBaTteribHO, CBOE 3MeKTpMYeckoe CONPOTUBNEHNE NPU KOHTAKTE C FOPIOYUM
razom. O6bIMHO YYBCTBMTEMNBHBIE 3NEMEHTHI BKIMIOYAIOT N0 MOCTOBOW cxeme. [1pn 9TOM BNusHWe BHEWHUX BO3QENCTBYIO-
WKUX haKTOPOB, TaKuX, KaK JdaBneHue, TemnepaTtypa U BNaXHOCTb OKPY>KAIOLWen cpedbl, KoMNeHcupyeTca B npegenax
paboumnx ycnoBuin skcnnyartauum aaTyumka.

MameHeHne conpoTveneHus pabodero 4yBCTBUTENBHOIO 3NEMEHTA NPUBOAUT K pa3banaHcupoBke MOCTOBON Cxe-
Mbl BKITIOYEHMA JaTqmka.

ToT thakT, YTO HA NOBEPXHOCTU HYBCTBUTENBLHOIO 3MEMEHTA NPOUCXOAUT Peakumsa OKMCNEHNSA roproYero rasa, o3Ha-
YaeT, 4To Kak cama npoba, Tak U Kucnopog pacxoaylotTca B npouecce npoBeaeHus namepennin. CnegoeartensHo, aHanm-
3upyemas npoba n Kucnopod AOMKHbI HENPEPBLIBHO NOABOAUTLCA, a NPOAYKTbI CrOPAHWA AOMKHBI YAANATLCA C NOBEPX-
HOCTU YYBCTBUTEINBHOIO 3MEMEHTa, 3TO yCnoBue BuinonHsaetcs nubo 3a cuet gudpdysumn, nnbo npuHyauTensHo, nytem
pasmeleHnsa YyBCTBUTENBHOIO arneMeHTa B N0Toke aHanuanpyemoro rasa.

Mockonbky ansi paboTbl TEepMoOKaTanUTUUECKMX AaTUMKOB TpebyeTcsl, KaKk MUHUMMYM, CcOoAepXaHue Kkucnopoga B
Bosgyxe 10 % obbemHoOn gonu nnu 6onblue, TO TEPMOKATANUTUYECKME JaTHUKU MOIYT MCMONb30BATLCA AN onpeaene-
HWS FTOPIOYMX FA30B NPU UX cogepxaHum B Bo3gyxe He 6onee 100 % HKIIP.

TepmokaTanMTuieckue gaTtivky NogBepKeHbl HeobpaTMMOMY MNU BpeMEeHHOMY OTpaBIieHUIO KaTanusartopa He-
KOTOpbIMW BellecTBamu (T.H. KaTarMTUYEeCKUMU siiaMu), B pe3ynbTare Yero YyBCTBUTENbHOCTb AAaTHYUKOB BPEMEHHO WUNK
Heo6paTUMO CHUXKAETCA, YTO NPUBOAUT K CHUKEHUIO CUrHarna JaTiMkoB B NPUCYTCTBUKM ra3a. Heobpatumoe otpasnexne
Katanusaropa TepMOoKaTanuTUYeCKOro AaTimka MoXeT ObiTb pe3ynbTaTtoM BO3AENCTBUA TakMX BEWECTB, Kak KPeMHUAOpP-
raHu4eckne coeguHeHusl, TETPa3TUICBUHEL, cepHble U chocchopopraHmyeckue coeguHeHus, kotopble nnbo obpasyiort
TBEPZbII CIOW NPOAYKTOB CropaHus Ha KaTanuTUYeCcKon NOBEPXHOCTU YyBCTBUTENBHOIO 3NeMeHTa, NGO N3MEHSIOT CTPYK-
TYpY ¥ nnowaab NoBepxHocTu. B psine cnyyaeB BpeMeHHOE OTpaBlieHUe MOXET BbI3bIBATBCA, HANPUMEP, HEKOTOPBLIMU
ranoreHcogiepXalmmm yrrnesogopogamm.

Tak Ha3blBaeMble «CTOMKUE K OTPABIIEHUIO» AAaT4MKKU CMocobHbI NepeHoCnTb Gonee BLICOKME AO03bl KaTanuTu4ec-
KUX S1[10B, YEM TPAAMLMOHHBbIE AATUUKU, NPEXKIE YEM B HAX HAYHETCSI NpoLece HeobpaTUMOro OTPaBNEHNA U CHUXKEHUSA
YyBCTBUTEIIbHOCTU.

TepMokatanuTUyeckne JaTymKu, YYBCTBUTEIbHBIN 3rEMEHT KOTOPbIX BbINOMHEH B BMAE KepamMU4Heckon GycuHKw,
cnocobHbl hYHKLMOHMPOBATL HENPEPLIBHO B TEYEHME HECKOIbKMX JET NMPU OTCYTCTBUW CKONBbKO-HUOYAL 3HAYUTENBLHOrO
KOIMYECTBA KaTanuTU4eCKUX si10B B BO3yXEe, HO OHW TEM HE MEHEE NMOCTENEHHO TEPSAIOT CBOIO YYBCTBUTENbHOCTL BCNEA-
CTBUE CTapeHusi U BO3AENCTBUSI CNefoBbIX KONUYECTB KaTanuTUieckux sigoB. B ceasmn ¢ atTum Heobxogumo nposBoanTb
pPEerynapHyio nNpoBepKy YyBCTBUTENBHOCTH, NEPUOAUYHOCTb KOTOPOW onpeaensieTcs 0CO6EHHOCTAMMN KOHCTPYKUMU KOHK-
PEeTHbIX TUMNOB AAaTYUKOB W YCITOBUSIMU UX 3KCNnyatayun.

Kak npaBurio, B Kopnyc AaTtyvMka BMOHTUPOBaAHO METarnnm4eckoe rasonpoHMLaeMoe yCTponcTBO — OrHENperpagu-
Tenb, obecneumBaloLUnii JOCTATOUHbIA rAa3000MEH MexXy aHanmM3upyemoi cpegor U NOBEPXHOCTBIO YYBCTBUTEIBHOIO
3NeMeHTa U NpU 3TOM UCKIIOYAIOLLMIA BO3MOXHOCTb NepefaYu BOCIITaMeHEHNsT OT HarpeToro YyBCTBUTENBHOTO 3NEMEH-
Ta B OKPYXaloLLYI0 cpefy, €Cnv coaepXaHue ropioyero rasa B aHanuaupyemoin cpege npesbicut HKMP. Orvenperpagu-
Tenb obecneunBaeT TaKxke 3aNTy YyBCTBUTESIbHBIX ANIEMEHTOB OT NbIITU, MEXaHNYECKUX nospem,quuﬁ nort BOS,qeﬁCTBMﬂ
NOTOKOB BO3Jyxa.

TepmokaranMTUYeckuin JaTiuK MOXeT ObiTb MCNONb30BaH B ra3oaHanu3arTopax:

- ¢ guhbdyamoHHbIM oT6opoM Npobbl;
- C NPUHYAUTENBHOW nogaden nNpobel, obecneumBaemMon pyHHbIM WU ANEKTPUHECKUM HACOCOM.
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A.1.1 O6nacTb NnpumMeHeHus

TepMokaTanMTuyeckue JaTtHuku NPUrogHbl 4ns:

- onpegenexHusl NPYHLMNMaNbLHO BCEX FOPIOYMX ra3oB, HO C PasHOW YyBCTBUTENBHOCTLIO;

- onpegeneHus ropoYnx rasos Npu Ux cogepkaHumn B sosgyxe Ao 100 % HKMP.

Bpemsi ycTaHOBNEHWS1 NOKa3aHWM U YyBCTBUTENBHOCTb AaT4YMKOB 3aBUCAT OT CBOWCTB onpeaensemoro rasa. Yem
bonblwe MonekynsipHasi Macca U pasmep Monekyn rasa, Tem bonbwe 6yaet Bpems yCTaHOBNEHUS! NOKa3aHUW W, Kak
NpaBurio, MeHbLLE HyBCTBUTENBHOCTD.

A.1.2 OrpaHu4eHns nNo NPUMEHEHUIO

MpyHUMN gecTBUsl TEpMOKaTanMTUYECKoro gaTHmnka OCHOBaH Ha KaTanutu4eckoM OKMCNEHWUU B NPUCYTCTBUM JOC-
TaTO4YHOro KonuyecTea kucnopoga. Hepgoctatok kucnopoga MoxeT ObiTb Bbi3BaH GONbluMM cogepXXaHuem roproHero
rasa, sHaumtenbHo npesbiwawwmm HKMP. CrnegoBaTtenbHo, AaHHBIR TMN AaTyMKa MOXHO MCNONb30BaTh TONLKO Ans
onpepeneHnsl cMecer roproYmx rasoB 1M Napoe Npu nx cogepkadun e eosgyxe ao 100 % HKMP.

NMPEAOCTEPEXEHME: Korga copepxaHue roproyero rasa B Bo3gyxe npeBbiwaet HKMP, Tepmokatanutu-
YeCcKMi AaTYMK BBMAY HeJocTaTKa KACIOpoAa MOXeT BblAaBaTb OWMNGOYHLIW CUrHan, a Noka3saHUA rasoaHanusa-
Topa moryT 6bITh MeHee 100 % HKIMP.

CnepgoearternbHO, razoaHanuaaTopbl ¢ TEPMOKaTaNMMTUHYECKUMM gaTHnKamm, COOTBETCTBYIOWME TPe6OBaHNAM CTaH-
papta FOCT P 52350.29.1, gonxHbl nMeTb GNOKMPYIOLWLMIACA CUrHaN O BbIXxoAe MOKasaHui 3a npeaensl gvanasoHa
M3MepeHuii (MHAUKaLumio neperpysku), YTobbl nabexats Belgaqm oWwnBOYHbIX NOKazaHWin. OgHako cTaunmoHapHbIE gaTyu-
Ky (Hanpumep, 4aTymkM, €AWHCTBEHHbIM BbIXOAHBIM CUIHAIOM KOTOPbIX ABNSAETCA TOKOBbIN Bbixog 4—20 MA) u paHee
paspaboTaHHble razoaHann3aTopbl MOTYT He UMEeTb Takor yHKUMW.

BnusiHme ckopocTu BO3QYyLIHOrO NOTOKa Ha TepMoKatanutuyeckuin patymk ¢ auddysmoHHsiM oT6opom npobel
AOIMKHO YCTPaHATBCA KOHCTPYKUMEN OaTyvKa U MPUMEHEHWEM rasonpoHMLAEMBIX SNEMEHTOB, USrOTOBMEHHbIX U3 cne-
YEHHOro MeTasIM4eckoro nopoLlKa.

MameHeHnsa gasnexus, TemnepaTypbl U BINAaXHOCTU HE OKa3biBAOT CYLWECTBEHHOIO BNUAHUA HA MOKa3aHUA TEPMO-
KaTanuTM4eckoro gatymka B npegenax pabounx ycnosuin. OgHako Yem HWxe 3HaueHne nopora curHanusaumm, Tem 6onb-
we 6ygeT BNMsHWE M3MeHeHWI TemnepaTypbl U ApymMx hakTOpOB OKpyXatolen cpeael.

Ans npepoTBpalLeHnss NOXHOro cpabaTtbiBaHUA CUrHaNU3auuM He peKOMEeHAYeTCA YCTAHABMMBATL 3HaYeHWe no-
pora curHanuaauum Huxke 5 % HKIMP gna metana, 10 % HKMP ana nponana n 6ytana n 20 % HKMP gna napoe 6eH3nna
(2ekcaHa) nNpu ycnoeum, 41O B NOCNegHEM CryHae NPUHATHI COOTBETCTBYIOWUE MEPbI NPEAOCTOPOXHOCTU NPOTUB TOKCU-
YeCcKoro AencTemsi Napos.

Ecrnv o6beMHas Jons ropiovmx razoe B BO3Ayxe NpeBbIWAeT BePXHU Npegen avanazoHa u3amepeHuil, o0cob6eHHo
npv AnUTenbHOM BO3AEWCTBUUN TakoW cpebl, MOXET NoTPeboBaThLCs HECKOIBLKO YacoB A1 BOCCTAHOBIEHUs1 XapaKTepu-
CTUK gaTtymka unu Moryt HaGJ'IIO,anbCFI HeoﬁpaTMMble U3MEHEeHUsA HyNeBoro curHana n 4yBCTBUTEINbHOCTU.

Mo npyurHam, NpMBEAEHHBIM B NOCreAHMX Tpex ab3auax, TepmMokaTanuTMueckue AaTtyiMky He NoaxoasiT Arsi npume-
HEHWUS B YCINOBUSIX, TPEDYIOLMX BbICOKOW YyBCTBUTENBHOCTY (HAanpuMep, Ansi AMana3oHoB U3MEPEHUIA 3HAYUTESIBHO HUXE
0—10 % HKIP), nockonbky yBenuueHue ko3duumeHTa YCUneHust ToNbKo YCUNUT 3TW HeXenaTernbHble CBOMCTRA.

A.1.3 BnusaHue HeonpeaensaeMbIX KOMINOHEHTOB

TepMokaTanuTUYECKUii AaTumK, Kak Npaeuo, He obecneunBaeT n3bupaTenbHOCTb, MOTOMY YTO BCE rOpoyne rasbl
(B BO3ayxe) BbI3bIBAIOT U3MeHeHue ero curHana. CyuiecTByeT 3HaUMTElNbHbIA pa3bpoc YyBCTBUTENBHOCTM AaTyMKa K pas-
TNIMYHBIM ra3am, KOTOpble He CBA3aHbl NPsiMO co 3HaveHusimu HKIP. PekomeHgyeTcs ncnonb3oBatbh AaHHbIE MO OTHOCU-
TenbHOM YyBCTBUTEIbLHOCTHU, NpeaoCcTaBl€HHbIE N3TOTOBUTEIEM.

Ecnu koHTponupyemas cpega coAepXuT ra3 unm rasbl, KOTopble pa3taensiioT unu saMmeLlaioT Bo3ayx (Hanpumep,
as3oT UnuM AMoKcuA yrnepopa), To TepMoKaTanuTUYecKuii AaTtyumk MOXeT BblgaTb cnabblii unum gaxke HyneBOW curHar.
[Moxoxwue I1p06]'leMbI MOryT BO3HUKHYTb U3-3a NPUCYTCTBUSA NAapoB BObl, KOTOPbIE, CKOHOEHCUPOBABLWUCL, MOIyT 3aKpbiTb
nopbl OrHenperpaguTens, NpeJoTBPaTUB NPOHMKHOBEHME ra3oB K TEpMOKaTanMTU4ecKkomy Aatuuky. [pucyTtcreue B npo-
6e nHepTHOro rasa (HanpyUMep, aproHa UK renust) TaKke MOXeT HapYLIUTbL TEMITOBOE PaBHOBECUE aTyuMKa, YTO MNpuBe-
OET K Bblgaye rasoaHann3aTtopom OWMOOYHbLIX MOKa3aHWiA.

A.1.4 OTpaBneHue

TepMOKaTaJ'IVITVIHeCKVIe AATYNKN YYBCTBUTETIbHbI K OTpPaBlieHNto0 BeweCcTBaMn — KatanutniecknuMmmn agamm, MHormne
13 KOTOPbIX JOBOSIBHO LIMPOKO NPUMEHSIIOTCA, YTO TpeDbyeT perynsipHbiX NpOBEPOK YYBCTBUTENBHOCTU U TPaAyNPOBKU.

MoTepst YyBCTBUTENBHOCTU MOXET GbITb HEOOPATUMON UMM BPEMEHHON B 3aBUCMMOCTU OT (PUINHECKUX U XUMU-
YEeCKMX CBOWCTB TaKoro BeLLecTBa.

HeoGpaTtumas notepst YyBCTBUTENbHOCTU, U3BECTHAs KaK «OTPaBrieHUe katanusaTopay, BOSHUKAET B pesyrnbrare
BO3eMCTBYS Cnegyowmx BELWEeCTB:

- KPEMHUIAOPraHUYECKUX COEAMHEHUIA (Hanpumep, MAPOU30INIUPYIOWLMX BELLECTB, KMEEB U KOMNayHAOB, OTAENb-
HbIX Macen u XMPOB, HEKOTOPbIX NEKAapCTBEHHbLIX NpenaparoB);

- TETPasTUIICBMHLUA (HAanNpuMep, COAEPKaLLErocsl B 3TUIIMPOBAHHOM GeHanHe);

- CEepHbIX COeMHEHWIA (HanpuMep, AMoKCcMaa Cepbl, CepoBoA0pOaa);

- ranoreHcogepXalmx cCoeiMHEHUI (HaNnpUMep, psiga ranoreHcoAepXalmx yriesogaopoaoe);

- chocchopopraHmyecknx coeiMHeHuin (Hanpumep, repbuumMaoB, MHCEKTULMAOB U adpnpoe HocHOpPHON KUCNOTHI B
OrHEeynopHbIX rMapaBiMyeCcKnx )KVI,E[KOCTFIX).
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B psige cnydyaee ranoreHcodepxalume yrnesoaopoabl U CepHble COeAUHEHUsl MOTYT Bbi3BaTb TONMbKO BpEMeHHoe
CHUXEHMWE YyBCTBUTENBHOCTH.

Tak HasblBaeMble «CTOMKME K OTPaBMeHMIO» AaTHMku cnocobHel nepeHocuTe Gonee BbICOKUE A03bl TAKUX BELLECTR,
YeM TPaAULUMOHHbIE AaTHMKY, MPEXAe YeM Y HUX nponageTt YyBCTBMTENbHOCTb. Ha 3TOM 3Tane KpoMe CHVXXEHWUSs YyBCTBU-
TEMNbHOCTM MOFYT yXyAWWTBCA APYrMe UX XapakTepucTukv, Hanpumep, yBenuyimMTcsi BpeMsl yCTaHOBNEHNS NOKa3aHWiA.

Te paTumkm, KOTOPbIE He ABMSIOTCA «CTOMKMMM K OTPaBMNEHUIO», B psife cliydaeB MOryT ObiTh 3awWwyileHsl oT 60nb-
LUMHCTBA KaTanuTu4eckmx a4oB npuMeHeHveM OUNbTPOB C UCMOMNb3OBaHWEM akKTMBUPOBAHHOIO Yrns unu gpyrumm. Op-
Hako cregyeT NMOMHUTb, YTO OMNbTPLI CrieayeT UCMONb30BaTh C GONbLUOW OCTOPOXHOCTBI, MOCKOMNbKY, HECMOTPS Ha TO
YTO OHWM MOTYT MOCNYXUTb NPEBOCXOAHOW 3alUTON OT KaTanUTUYeCKUX IA0B, Takme OUnbTpbl, B YaCTHOCTM C UCNONb30Ba-
HVWEM aKTMBMPOBAHHOIO YIIsl, MPUBOAAT K NOHMXEHMWIO YyBCTBUTENBHOCTM K YINeBo4opodam U MOryT Aaxe npensiTcTBo-
BaTb 06HapyXeHMWIo BbICWUKMX YINEBOAOPOAOR. Takke OHU MOMYT NOCMYXUTb NPUYNHON 3HAYMTENbHOTO YBENnu4YeHns Bpe-
MEHW YCTaHOBNEHWUs1 NoKasaHwui AnsA apyrvx BelecTB, KpoMe MeTaHa M Bogopoaa, U, Takum o6pasoM, orpaHuynTb Npu-
MeHeHWe rasoaHanu3aTopoB A5l ONpeAeneHns 3TUX ra3oB. PUnbTpbl UMEIOT OrpaHuYeHHbIR Cpok cnyx6bl 1 TpebytoT
3aMeHbl. Takke Ha ux paboTocnocoBHOCTb MOXET MOBNUATE YPOBEHb BNAXHOCTU M3MEPSIEMON cpedbl.

Opyroi TexHu4eckuii npmemM, MHOr4a UCNONb3yeMbli ANsl YMEHbLLEHUS BIMSAHUSA KaTanuTu4ecknx 408, — npepbl-
BUCTbIV pexum paboTbl gaTumka. STOT NpUEM Takke UCNONb3yoT ANs yMeHblueHUst NoTpebneHnsl SNeKTPoSHEPrun oT
akkymynsaTopHor 6atapen. OgHako razoaHanua3atopbl, UCMOMNb3YOWMe AaTUMKM B TAKOM PEXUME, MOTYT BblgaBaTb NOX-
Hble MoKa3aHwsl, Hanpumep, NPV BHE3anHOM BO3OEVCTBUM ra3oBO3gyLLlHON cMecu ¢ BoMnblKMM cogepXKaHWeM ropoYero
rasa Bo Bpemsi hasbl OTKIIOHYEHUS NUTaHuA gatyuka. TpebyeTcs ocoboe BHMMaHWe Npy UCMONb3OBaHUW TakMX razoaHa-
nM3aTopoB B PeXuMe Teuenckatens unm B 4pyrmx nogobHbIX crydasx.

PesynbTat 0TpaBnsioLero BO3AeiCTBUS 3aBUCUT B NMEPBYIO oYepeb OT CaMOoro KaTanuTu4Heckoro siga, ot onpeae-
NIEMOr0 rasa M OT KOHCTPYKTUBHbIX oco6eHHocTel gatumka. CrnegyeT obpatuTbes K PykOBOACTBY NO SKCRyaTauuu ra-
30aHanusartopa, YTobbl BbIsICHWUT, Kakue BelecTBa MOryT OTPaBUThb KaTanu3artop U Kak 3awuTuTb JaTquK.

A.2 TepMOKOHAYKTOMETPUYECKUE OATHUKN

MpyHUMN AeACTBUSI TEPMOKOHOYKTOMETPUYECKMX OaTYMKOB OCHOBaH Ha M3MEHEeHWM TEMNepaTypbl ANEKTPUECKN
HarpeBaeMoro pe3vwcTMBHOIO YYBCTBUTENBHOIO 3neMeHTa (KOTOPbI MOXET GbiTb MPOBONOYHLIM, TOHKONIIEHOUHBIM UNU
B Buae ByCuHKM), NOMELEHHOTo B KOHTPONMPYEMyIo cpedy, MO CPaBHEHUIO C TeMMepaTypol Takoro e 3nemeHTa, nome-
WEHHOIo B Kamepy C rasoM CpaBHEHWsl, BbI3BAHHOM pa3nuyuemM TennonpoBOAHOCTEN ONpeaensieMoro KOMNOHeHTa u
rasa cpaBHeHUsl. YyBCTBMTENbHbIE 31eMEHTbI MOMELLa0T B MOTOK ra3oBoi Npobbl ¢ NOCTOSIHHBIM Pacxogom unu B gud-
OYy3MOHHYIO Kamepy.

TemnepaTypa 4yBCTBUTENBHbIX 3IEMEHTOB TAKOIo AaT4MKa 3HaUMTENBHO HUXE, YEM TepMOXummnyeckoro. Kak cnea-
CTBME, TEPMOKOHAYKTOMETPUYECKNI JATHUK MOXET CNY>XUTb OYEHb JOMNTOe BPEMS NPU OTCYTCTBUMM KOPPO3UU UMK 3arpsia-
HEeHWs YyBCTBUTENbHbIX 3NTIEMEHTOB.

JdaTtumk He nameHsieT XuMmMyeckoro coctaea npobel, Ans paboTel emy He TpebyeTtcsi kucnopoa. CniefgosartensHo,
M3MEpEeHUs MOXHO MPOBOAUTL AaxKe Mpu OTCYTCTBMM pacxoda npobsbil.

TemnepaTypa anemeHTa, 04HO3HAYHO CBSI3aHHasi C €ro 3MeKTpUYeckuM CONPOTUBIEHWEM, ONpeaenseTca note-
pei Tenna v 3aBUCUT OT MOMEKYNSPHOW Macchl U APYrMx puanyecknx CBOIMCTB OKpyXalowero anemeHT rasa. Koraa
M3MeHsIeTCs1 COCTaB rasa, TeMnepaTtypa 3NeKTPUYECKU HAarpeBaeMoro pesucTopa — HYyBCTBUTENBHOIO SNEMEHTa N3MEHSsT-
€TCsl, COOTBETCTBYIOWEE U3MEHEHUE 3MEKTPUYECKOTrO COMPOTUBIIEHNS ONpeaensioT TeM xe cnocobom, 4To 1 B crnyqae
TepMOKaTanMTMYEeCKMX AaTumkoB (cM. A.1). Kak npaenno, B KOHCTPYKUMM AaTynKa NpeaycMaTpuBaloT KOMNEHCaUMOHHbIN
3MEeMEeHT, KOTOPbIi NOMEeLWaT B CPaBHUTENbHLIA ra3oBbIi NOTOK MMM B FEepMEeTUYECKN 3anasHHbIi 06beM, 3anonHeH-
HbI ra30M cpaeHeHus. MNpumeHeHne KOMNEHCALMOHHOIO 31eMeHTa ycTpaHsieT BnusaHne konebaHun temnepartypbl Ok-
pyxatoLei cpegbl Ha NokasaHusa gatyvka.

TepMOKOHAYKTOMETPUUECKME AaTHMKM NPUMEHSIOT Ans onpedeneHus Takux ra3os, TENNONPOBOAHOCTL KOTOPbIX B
XenaemoMm AvanasoHe M3MEpEHWid 3HaYMTENbHO OTNNYaeTcsl OT TEMMONPOBOAHOCTU CPABHUTENBHOW cpeabl {0BbIMHO
Bo3gyxa). OgHako onybnukoBaHHble Tabnuupel TENNONPOBOAHOCTM MOTYT NPUBECTU K OLWMOOYHBIM BEIBOAAM, NOCKONbKY
Ha YyBCTBUTENBHOCTb AaTyMKa Takke BNUAOT UHbIe haKkTOpkl, HANPMMEDP KOHBEKUWSA UMW NEPEHOC MacChl.

CkasaHHOe OrpaHuM4MBaEeT NpMMEHeHWe TePMOKOHAYKTOMETPUYEecKoro Metoda onpegeneHnem ob6beMHol aonu
roptounx rasos, o6bivHO npeBbiwaiowel HKIMP. Ma3oaHann3aTtopbl ¢ TEPMOKOHAYKTOMETPUHECKUMU AaTYMKAMU He Che-
AyeT UCMOonb30oBaTb Arsl ONpeaereHus roproYmx rasos B gnanasoxHe namepenunn go 100 % HKIMP, 3a ucknioveHnem
BOAOPOAA, K KOTOPOMY 3TW AaT4MKy OCOBEHHO YyBCTBUTENBHbI.

CnepoBaTenbHO, YYBCTBMTENBHOCTE K ra3oBoli cmecy ByaeT HeonpeaeneHHoW A0 TeX NOp, NOKA HEU3BECTEH KOM-
NMOHEHTHBI COCTaB aHanu3npyemon cMecw, BKNioYas rasbl, KOTOpble HeT Heo6XxoaMMOCTH onpeaenaTe. B xyawem cnyyae
CMeCh ra3oB C BbICOKOW M HM3KOI TENnonpoBoAHOCTLI0, 06pa3cBaBLUasics, HANPUMEp, B pe3ynbTate U3MeHeHWA cocTaBa
rasoBoi cpefgbl, MOXET CHU3UTb 4O HYINsl CUrHam OT ONpeaensieMoro KOMMNOHEHTA.

A.2.1 ObnacTb NpUMeHeHus

Ons npuMeHeHWs1 TEPMOKOHAYKTOMETPMYECKMX AAaTUMKOB HEe TpebyeTcsa Hannuune KUCnopoga, u oHn obecneunea-
0T n3MepeHne 06bEeMHON JONKM ra3oBOro KOMMNOHeHTa BnnoTh Ao 100 %.

lazoaHanmaaTop MoXeT BbITb OTrpaayupoBaH Ha Ntoboli BbibpaHHbIi Anana3oH 06bEMHON gonu onpeaensemo-
ro koMmnoHeHTa, Bknovast 100 % ob6bemHoi gonu, B cpede OroBOPEHHOro KOMIMOHEHTHOrO CocTaBa.

OTn AaTYMKM NpuUrogHel Ans oBHapyXeHWsl OAMHOYHOrO KOMMOHEHTa — ra3a, UMEIOWEro BbICOKYIO UNWU HU3KYIO
TENNonpoBOAHOCTL MO CPaBHEHUIO C TENIONPOBOAHOCTBIO BO3AyXa, KOTOPLIV CNYXWT CPaBHUTENbHON Cpedoi. Xapak-
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TepHa BbICOKasA YyBCTBUTENBHOCTb TEPMOKOHAYKTOMETPUYECKUX AaTHUKOB K NPUCYTCTBUIO B BO3ZIyXe TAKUX Fa3oB, Kak BOAO-
popa, renuii 1 HEOH, TEMNMONPOBOAHOCTL KOTOPLIX BEMNUKA; YYBCTBUTENBHOCTb K METaHy Takke JOCTaTOYHO BbICOKA.

UyBCTBUTENBEHOCTL METOAA OrpaHWYeHHa, BEPXHUWA Npeden auanasoHa uamepeHuit o0obiuHo Boiwe 100 % HKMP,
KpOMe Crny4aes, Korga TernonpoBOAHOCTL ra3a AOCTAaTOHHO CUIMBbHO OTNMYAETCA OT TENONPOBOAHOCTM BO3AyXa.

OcobbIM criy4aem NpUMEHEHNS1 TEPMOKOHAYKTOMETPUYECKUX JAaTUMKOB SIBIISIETCSI NPOAYBKa Pe3epByapoB CO CKM-
XEHHbIM HedTsAHbIM razom cmecbio COL/N, B kavecTBe «MHepTHOro» rasa. Micnonbays CBOMCTBO TENIONPOBOAHOCTU B
KOMOVHaLUUW C KOHBEKLWEN, MOXHO U3rOTOBUTL AaTYUKWN, KOTOPLIE HEYYBCTBUTESNBHBI K UBMEHEHUSIM COAepXaHNA HOHO-
BbIX rasoB (Hanpumep, BO3[yxa, BOAOPOAa U CMeCH Aauokeuaa yrnepoga/asorta). B To ke BpeMsi oHM pearvpylot ¢
[OCTaTOYHOW YYBCTBUTENBHOCTBIO HA HE3HAYUTENBHOE COAepKaHue Nerkmx NpeaerbHbIX YIeBogopoaoB OT MeTaHa 4o
NEHTaHa, HEeCMOTPSA HA TO YTO AAHHLIE NO TENNONPOBOAHOCTU YKAa3biBAIOT, YTO 3TO HEBO3MOXHO.

A.2.2 OrpaHu4eHUsi N0 NPUMEHEHUIO

TepMOKOHAYKTOMETPUYECKUA METOA NPUMEHUM B CryYasix, KOrga M3MeHeHUsi BbIXOAHOIO curHarna gatuvka ot
M3MEHEHNS KOHLEHTpaLuumu (pOHOBOIO rasa He3Ha4YMTEnNbHbLI NO CPaBHEHWUIO C CUTHAIIOM OT OMpPEAEerisieMOoro KOMMNOHEeHTa
(rasza nnu cmecwu rasoe) B BbiIBpaHHOM auanasoHe W3MepeHuii.

TepMOKOHAYKTOMETPUYECKME AATUMKN HEU3BUpaTenbHbl K OTAenbHbIM razam. OHM pearvpyloT Ha Bce rasbl, ropio-
yne 1 Heroptoune.

TennonpoBoAHOCTb TOPIOYMUX ra3oB CUNbHO pasnuyaetca. bonee nerkve rasel (HanpuMmep, MeTaH U Bogopoa)
xapakrepu3ayoTcs 6onblueid TENNoNpoOBOAHOCTLIO, YeM BO3AYX, B TO BpeMs Kak Goree Tshkernble rasbl (Hanpumep, Henpe-
JenbHble yrmeBogopodbl) MMEIT MeHbLYIO TENNONPOBOAHOCTL. CneaoBaTenbHO, HUUETO HEMb3sl cka3aTb O CUrHane
AaTynKa B ra3oBol CMeCu [0 TeX Mnop, Noka He U3BECTEH KOMMOHEHTHLIN COCcTaB 3Toi cmecu. B xygwem cnydae cmecu
rasoB C BbICOKOW W HW3KOW TEMMOMPOBOAHOCTBIO MOrYT B3aUMHO KOMNEHCUPOBATbL TEMNIONPOBOAHOCTE M YMEHBLUUTH
curHan garyvka o Hynsi.

Owwn60oYHbIE NOKA3aHUs MOTYT OTMEYaTBLCA Talkke B CNeayoWwmx Cny4vasx:

a) Ncnonb3yeTcsl TePMOKOHAYKTOMETPUYECKUI AATUNK, YYBCTBUTENbHLIA K CKOPOCTU NOTOKa Npobbl, a NOTOK raso-
BOW Npobbl HecTabuneH MU He BLINOMHSIIOTCA YCNoBMA NogayYm Npobbl, yKasaHHbIe B PyKOBOACTBE MO 3KCNIyaTauuu;

b) umetoT mecTo konebaHusi TemnepaTypbl OKPYXaloLWero Bo3ayxa, KOTopble He KOMMEHCUPYIOTCSl COOTBETCTBYIO-
MM YCTPOMCTBOM Ha [JaTuuKe;

C) HenpaewnbHOE MPOCTPaHCTBEHHOE NONOXeHWe rasoaHanusaropa, 0Co6eHHO ecny NPUHUMN AeCTBUA AaTymka
OCHOBaH Ha OQHOBPEMEHHOM UCMONb30BaHWN CBOMCTB TENMONPOBOAHOCTU WU KOHBEKLMM (AATUMKU C MOBLILUEHHOW KOH-
BEKTMBHOW COCTaBIsOWEN Tennonepeaaqm).

A.2.3 BnusHue HeonpeaensieMbIX KOMNOHEHTOB

MorpelwHocTs 0T BNUAHWA HeonpeaenseMblX KOMMNOHEHTOB BO3HUKAET, ecnu obopyaoBaHne noagepraeTcs BO3-
OENCTBUIO ra3oB, Ha KOTOPbIE OHO He OTrPaAyMpPOBAHO, UITK €70 NbITATCs UCMONb30BaTh ONA M3MEPEHUS TAKUX Fa3oB.
HeonpegensemMbie KOMNOHEHTLI, TAKWE, KakK roplovne U Heroprovme rasbl, ¢ TEMIONPOBOAHOCTLIO, OTNIMYHON OT Tennonpo-
BOOHOCTM OKPYXalowen cpedpl, MOryT BNUATH HA TEMMNONPOBOAHOCTL ra30BOW CMECcU B N0GOM HanpaeneHun Tak, 4To
CUrHamn oT AaT4YuKa MOXeT ObiTb YMEHbLUEH A0 HyIs.

B 6onbWwuWHCTBE criy4aeB CUNbHBIM BMSIHMEM 06MaaloT napbl Bofdpl, TemM Gonee 4To UxX coaepkaHvwe B BO3ayxe
CUINbHO KonebneTtcs, ocoGeHHO B xapkom knumarte. pu namepeHun HeGOMbLIOTO cogepXaHnsa onpeaensaemMoro Komno-
HEHTa BNUAHWE M3MEeHEHUs1 BNAXHOCTU MOXeT noTpeboBaTb OcylieHus npoobi.

A.2.4 OTtpaBneHue

OTpaensowme BO3AEHCTBUA HA AATHUK HEM3BECTHbI.

A.3 UHdbpakpacHble gaTYnKn

MpyHUMN AerCTBUSI ONTUHECKUX MHAPAKPACHBIX A4aTYMKOB OCHOBAH Ha MOIMOLWEHUN MONEKyNaMmn onpeaensiemo-
ro rasa sHeprum CBETOBOIO NOTOKA B yNbTPadMoNeToBOM|, BUAMMON unu nHdpakpacHoi obnactu cnektpa. Cyuectsyio-
lpMe razoaHanusaTopsl npeumywecTBeHHo pabotaiotr B uHdpakpacHoi (MK) obnactn cnektpa.

MHorve rasel nornowaiot uHpakpacHyo aHeprmio. VcknioueHnem SBNsilOTCS ogHOaATOMHbIE (Hanpumep, renvi,
HEOH W aproH) U AByxaToMHble Fasbl (Hanpumep, Bogopoa u a3oT). Kucnopog otnuuaetca cnabeim nornowenvem MK-
M3ny4YeHusi Ha AnVHe BOJHbI, 0OBIMHO HE UCNONBL3yeMON AAnsi onpeAeneHnst Apyrvx rasos.

Bce gpyrve rasbl, ogHm B 6onbluen, gpyrye B MEHbLUENR CTeneHu, NormowaoT uHdpakpacHyto 3Heprvio B Auanaso-
He ONWH BOIH, XapakTepHOM AN TMNa XMMUYECKUX CBA3el nx Monekyrbl. Boibopom cooTBeTCTBYIOWENO AManasoHa AfNvH
BOINH ANl onpeaeneHnst Toro UM UHOro BewecTea obecneumBaeTcsi U3bupartensHOCTb onpeaeneHust.

JaHHbll MeToa M3MepeHUss HaxXoaWUT WKUPOKOE NpUMEHeHUe Ansi onpegeneHus 6onbWWHCTBA ra3oB B BO3ayXe,
NMOTOMY YTO TPW OCHOBHBIX KOMMNOHEHTA CyXOro BO3gyxa — a3oT, KUCIOpOoZ, U aproH — He OKa3blBaloT CKOIbKO-HUOYb
33aMETHOro BIIMAHWS Ha HyNeBble NOKa3aHWs M YyBCTBUTENbHOCTb MH(paKpPacHOro Aartuvka B gvana3oHe oObluHO uc-
nonb3yembiX AnvH BonH UK-uanyyenus.

Hanu4ne B K-cnekrpe nornoweHnsa kakoro-nubo BelecTBa onpeaereHHbIX XapakTepucTUIeckux nosioc norrno-
LWEeHNs YKka3blBaeT Ha NPUCYTCTBUE B €r0 MOMeKynax COOTBETCTBYIOWMX rpynn atomoB. Kak cregcteue, Bce BELLECTBA
OJHOTO rOMOMOMMYECKOrO pPsija MMEIOT MOXOXUN CNeKTP nornoweHns. Hanpumep, ncnonb3oBaHue xapakTepucTUHECKNX
nonoc nornowenuns B MK-cnekrpe yrneeogopoaoB nnn Apyrmx OpraHM4eckux BelecTB 0COGEHHO norneaHo npu obHapy-
KEHUW TOPIOYMX ra3os, NOCKOIbKY 060pyAoBaHNe, HACTPOEHHOE Ha 3TOT XapakTepuCTUYECKUiA AUana3soH, cnocobHo 06-
HapyxuBaTb BCE 3TN COEUHEHWUS, HO C PA3NUYHON YYBCTBUTENBHOCTHIO.
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OpHako cywecTByeT MHOIO CIlyvyaeB, korga HabnogaeTcsl YaCTUYHOE HaroXeHWe XapakKTepucTUYECKMX Nomnoc no-
ITOLWEeHNA FOPIOYMX ra3oB U HErOPIoYMNX BELLLECTB UMW APYIMX BELLECTB, onpeAerneHne KoTopbix He TpebyeTcs, valle Bcero
3710 BoAa n guokevp yrnepoga. Ecnim B MK-gaTunke HEBO3MOXKHO YCTPaAHUTb HANOXeHWe NONoc NOrMoLEeHUs onpeaens-
€eMOoro 1 HeonpegensieMbiX KOMMOHEHTOB, TO ByaeT HabniogaTbCsl BNUsIHWE HeonpeaenseMbiXx KOMIMOHEHTOB Ha Nokasa-
Husa UK-pgatumka.

UHdpakpacHblie aaTumkmn He uckaxaioT npoby, u um He Tpebyertcsa ans paboTel NpucyTcTBME KMcnopoaa. Beixoa-
Howi curHan MK-patumkoB B HanGornbluei cTeneHn He 3aBUCUT OT CKOPOCTU NMOTOKa Npobbl. Y Takux AaTYMKOB NPOAOIIKU-
TenbHbIf CPOK CryXObl NpY OTCYTCTBUMU KOPPO3WK, 3arpA3HEeHUsl UITM MEXaHUYECKOTO NOBPEXAEHUS.

Bcneacteue 6onbLioro pasHoobpasnsi KOHCTPYKTOPCKUX peLleHWi, peann3oBaHHbIX B pa3nuuHbix MK-patumkax,
NpaKTM4eCckn HEBO3MOXHO 0606LWMTE X KOHCTPYKTUBHbIE 0COGEHHOCTU. OIHAKO OCHOBHbIE 3/1IEMEHTbI KOHCTPYKLIMKN ONU-
caHbl HUXe.

ManyyeHune oT UCTOYHMKA NPOXOANT NO ONTUYECKOMY NYTU M nocne hunbTpaummn 4oCTUraeT NPUEMHUKA ONTUYECKO-
ro unanyyeHusi. UCTOUHMKOM M3ryueHUsi MOXET CIy>XUTb 3neKTpuyeckas namrna HakanvBaHus Wnu ceetoauop, uanydaio-
wmin B GrivxHel nidpakpacHor obnactm cnekrpa. OnTudeckas KioBeTa, kak NnpaBuIio, umeeT HeGonbluylo anvHy. B psige
cnyyaesB [iIMHA ONTUYECKON kamepbl MoxeT 6biTb 6onbwe 30 cM, B 3TOM cnyvae Heobxoaumo oGecneunTb PaBHOMEPHbINA
NOTOK Npobbl BAOIb BCEW AJIMHBI ONTUYeckoro nyTu. KioBeta MoxXeT 6bITb OTKPLITON (MM 4acTUHHO OTKPbITOM, 3aLMLLeH-
Holi anddy3noHHbIM 6apbepoM) MK repMeTUYHON ¢ OTBEPCTUSIMKM ATl BXOAa U BbixoAa Npobbl. Takke B KOHCTPYKLMK
WK-gaTumka moxeT OblTb NpefycCMOTpeHa cpaBHUTENbHAA KioBeTa Hapsily ¢ paboueii.

®unbTpaumsa UK-nanydenna obecneumBaeTcs yCTaHOBKOW (hunbTpa Mexay UCTOYHUKOM W MPUEMHUKOM U3ryde-
Hus. OnTuyeckne hunbTpbl NpeacTaBnAT COOOM KOHCTPYKUMIO HA OCHOBE TBEpAbIX ONTUYECKMX MaTepuanos, KOTopble,
B CBOIO 0oYepefb, NoApa3zensioT Ha cnekTparbHO-CenekTMBHbIE U oTpesatolme (C KOPOTKOBOSTHOBOWM U ANTMHHOBOMHOBOM
rpanuuent). CylwecTByioT Takke hunbTpbl, NpeacraBnsaowme cobor repMeTUUHy0 KIOBETY C ONTUYECKM NPO3paqHbIMM
OKHamW, 3anofiHEHHYIO ra3oM, CNEKTP MOrMOLEHUS1 KOTOPOrO NEPEKPLIBAETCH CO CMEKTPOM MNOFNOLLEHUsT ONpeernsieMo-
ro BellecTBa. Takol TN ONTUYECKOro hunbTpa NPUMEHSIOT AN YMEHbLUEHUS BIUSIHUSI HeoNnpeaerisieMblX KOMIMOHEHTOB.

Kak npaeuno, NOTOK U3Mny4eHns NpepbIBaeTCsl C ONpeaeneHHon YacToTon ANs Nony4YeHus MoAyNMPOBaHHOIO CUr-
Hana doTonpremHuka. B ontudeckom gatumke o6bIMHO MCMONB3YIOT ABa Avana3oHa ANWMH BOMH, OOUH U3 HUX — pabo-
uniA, COBNaaoLWmi ¢ XxapakTepucTUHECKON MOMOCoK NOrnouleHus1 onpeaensieMoro BeLWecTea, a APyrol — OMOPHbIA, UNK
CpaBHUTEINbHbLIV, BoIOMpaeMblii B nonoce npospadHoctu, 1.e. B obrnactm UK-cnekrpa, rge nornowexne UK-usnyuenms
MWHMMAarbHO. B kadvecTBe POTONPMEMHUKOB MOIYT ObiTb UCNONb30BaHbl hoTtoanoabl, HoToymMHOXMTENN, hoTopesunc-
TOpbIl, BakyyMHble (hOTO3MEMEHTLI, NONYNPOBOAHNKOBEIE (DOTONPUEMHUKU, ONTUKO-aKyCTUYeCckme NpUeMHUKM, TepMoon-
TUYECKNE EMKOCTHblE CUCTeMbl (06LIYHO ¢ HEraTUBHOW (UnbTpaumeit), NMPO3NeKTpUYeckue NPUEMHUKN U T.4. B KOHCT-
PYKLUUM ONTMHYECKON KIOBETHI MHOMAA NpesycMaTpuBaloT ONTOBOMOKOHHLIE KOMMOHEHTLI, NMPeAoXpaHsiowme OT NoBpex-
OEHUA U KOPPO3WKM YyBCTBUTENbHbLIE ONTUUYECKUE 3MEeMEeHThl n obecneunBalowme 3awmty aHanm3npyemon cpeabl ot
HarpeTbIX ONTUYECKMX W 3NEKTPUYECKMX 3MNEMEHTOB rasoaHanusaropa.

asoarnanuaatopel ¢ MK-gatunkamm, HECMOTpA Ha pasHoobpasne mogenen, MOryT 6biTb  knaccuduumpoBaHsbl
crnegytowmm obpasom:

a) cneumanvuanpoBaHHble razoaHanM3arTopbl, cHabxeHHble cuctemort NpobooT6opa;

b) ogHoTOUeUHbIE razoaHanu3aTopbl CO BCTPOEHHbIM UK-gaTtunmkom, npegHasHaueHHble Ans yCTaHOBKW B MOTEH-
LUManesHO B3pbIBOOMACHLIX CPefax; OHU MOTYT UMETb repMeTUHHbBIE ONTUYECKUE KIOBETbI CO BCTPOEHHLIM nobyautenem
pacxoga, MMbo YacTUYHO OTKPbLIThIE KIOBETHI, 3awmueHHbIe Anddy3noHHbIM 6apbepom, NMbo B page cnyvYaeB OTKPbITHINA
ONTMYECKMIA KaHan (OUKCMPOBAHHOW ANWHbI B aTmocdepe (Tak Ha3biBaeMble TPACCOBbIE razoaHanu3aTopbl);

€) raszoaHanusatopskl, B KOTOpbix UK-uanyuyeHne ncrouHuka ot 6noka ynpaBneHus HanpaenseTcsa Ha NPUEMHUK
ONTMYECKOro U3Ny4eHUst C NMOMOLLLIO rTMOKOro onTudeckoro kabens, obecneunBas aMCTaHUMOHHOE OnpeaeneHne ropio-
YKX ra30B — Tak Ha3blBaeMble «CBETOBbIE TPYOKN».

KoHcTpykuusa VK-gaTtymkoB npuHUMNMANBEHO MO3BONSAET UCNONb30BaTh CAMOAWArHOCTUKY ANst NPOBEPKU YyBCTBU-
TENbHOCTU K onpegensieMoMy KoMnoHeHTy. [lpyrme npeumyuwiectea metoaa:

a) Bblcokasi cTabUNbHOCTD;

b) oTcyTCTBME HEOOHO3HAYHOCTU NOKA3aHWI NPU KOHUEHTpauusx, npessiwatowmx HKMP;

C) YCTOMUMBOCTb K OTPABIEHUIO;

d) meHee vyacToe TexHu4eckoe obcryxmBaHue 6narogapsa camoguarHocTuke. ABToMaTudeckas rpagympoBeka, Bo3-
MOXHOCTb KOHTPOIS1 UCMPaBHOCTU UCTOUHUKA UK-n3nyqYeHnsa n komneHcauum 3arpsasHeHns onTuKKM MOryT NpoanuTb Bpe-
msi paboTel 6e3 obcnyxmeanusa. OgHako ocoboe BHUMaHue cneayeT yaensaTe CBOEBPEMEHHOW OYMCTKE 3amUTHBIX hunb-
TPOB B ra3oBOM TpaKTe, NOCKOMbKY CpefcTBa CaMoaUarHOCTUKN 06bIMHO He 0BHapYXXMBAIOT X 3arpAa3HEeHUs.

MpwumedaHune— TpaccoBblie MK-razoaHannsartopbl, UMeIoWmMe OTKPbIThIN ONTUYECKUIA KaHan, OTNUYaloTcsl oT
Apyrux TunoB oGopyA0BaHUs], YMOMSIHYTbLIX B HACTOAWEM CTaHAAPTE, TEM, HTO OHU HE ONpPegensIoT coaepXaHve rasa B
KOHKPETHOW TOUYKE, a M3MEPSIIOT MHTErparnbHOe CogepXKaHne rasa Baorb BCEro onTu4eckoro nytu. CnegoBarenbHo, OHM
cnocobHbl 06HapyMBaTb NPUCYTCTBUE rasa Ha Gonbwen nnowaaw, Yem apyrue Tunsl radoaHanuaartopoe. OgHako no
CBOEV NMpUPOAE OHU HE Pa3nMualoT cUTyaumio, NPU KOTOPON BbICOKOE coAepaHue rasa Habniogaetcsa Ha KOpOTKOM
OTpe3ke ONTUYECKOro NyTU OT TOW, NPY KOTOPOWN Manoe coaepxaHune raza NpUCyTCTBYET Ha NPOTKEHHOM Y4acTKe ONnTU-
4YeCKOro nyTu, U, crieqoBaTernbHO, Takue razoaHanu3aTopbl He COOTBETCTBYIOT TpebosaHuam FOCT P 52350.29.1.
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A.3.1 O6nacTb npuMeHeHus

WK-paTumk rpagyvpytoT anst onpeaeneHns 0aMHOYHOrO KOMMOHEHTa M B HEKOTOPLIX Cy4asiX HECKONMbKUX KOMIMO-
HeHTOB. [pucyTcTBME Apyrnx rasos He ByaeT obHapyxeHo, ecrnv nx nonoca nornoulenns B MIK-obnactv nexwut 3a npege-
namu nonockl nponyckanusa npuemuvka NK-nanyyenuns. CnegoBartenbHo, ra3oaHanusaropbl ¢ TakKUMKU JaT4MKaMn MOXK-
HO UCMONb30BaTh TONMBKO A4Ns 0OHapYXeHWs1 ra30BbIX CMECe, Ansl KOTOPbIX OHU Bbinu OTrpagyMpoOBaHbI.

WK-gaTtumkm He pearvpytoT Ha Bogopod. OaHako Mx MOXHO UCMONb30BaTh Arisi 0OHapyxeHus GONbLUMHCTBA ApYMX
roptourx rasos, B No6om yCcTaHOBMNEHHOM guanasoHe uamepeHuii 06beMHON JOMM OT HECKOMBKUX MUINMOHHBIX Aone
BNnoTb A0 100 %. Yem gnvHHee onTuYecKuMii NyTb, TeM Boiwe ByaeT YyBCTBUTENBHOCTD.

CoOTBETCTBYOWMM BbIGOPOM AMWH BOMH U AMWHBLI ONTUYECKOrO MYTU MOXHO MOMY4UTb ra3oaHanm3aTopsl giisi:

- U3MEPEHUsI CyMMapHOro coaepXaHus yrieBogqopoaoB, YacTo MernonbayeTcsl 0bnactb A4nvH BOSNH, COOTBETCTBYIO-
wasn konebatensHomy nepexogy C-H (okono 3,3 mkm);

- n3bmpartenbHOro onpegeneHnsl OJQHOro0 KOMMOHeHTa (B CMech);

- onpegeneHusi o6bemMHOV AONM B AManasoHe 40 HeCKONbKUX MUMMMOHHBIX JOMNewn;

- onpegeneHus 06 bEMHOI J0NWN roploYMx ra3oB B gnanasoHe o 100 %;

- onpegeneHus o6bemMHOl JonM kucrnopoda B avanasoHe go 100 %.

[vanasoH U3aMepeHunin 1 TexHM4eckne XapakTepucTUKM razoaHann3aTopoB criedyer BolbupaTte B COOTBETCTBUM C
LensiMM KOHKPETHOrO NpUMEHEeHMs1.

A.3.2 OrpaHM4eHUsA No NPUMEHEHUIO

MK-gaTumkm He oGHapyxMBaloT BOAOPOA.

Bpewmsi, Heobxogumoe, 4Tobbl coaepkaHue rasa Ha Bcel AnvWHe ONTUYECKOro MyTU AOCTUINO TOFO XX 3HAYeHMs,
YTO M B KOHTPONMPYEMOIi cpede, orpaHuYMBaeT BpeMsl YCTaHOBNEHWUS NOKa3aHUi rasoaHanusaropa. 3To BpeMsl HeBenu-
KO B rasoaHanuaatopax ¢ npuHyauTenbHbiM oT6opom npobbl. B razoaHanusatopax ¢ anddy3amoHHbIM 0TGOpoM npobbl
YCTaHOBKa KOXyXa AN 3almThbl OT aTMOCHEPHBIX BO3AEHCTBUIA, rasoebix hunbTpoB U rmapodobHbIx 6apbepos yBenuum-
BaeT BPEeMS YCTaHOBMNEHWA NOoKasaHWi.

MameHeHus1 gaBneHvsi aHanmanpyemon cpegbl He BNUAIOT Ha HyneBble NoKasaHusl, HO YyBCTBUTENBHOCTb, Kak
npaeunio, NponopuMoHanbHa NnapuManbHOMy AaBNEeHWI0 onpeaensaemMoro KOMNoHeHTa. Mockonbky gaTymk YyBCTBUTENEH
K AaBMneHuno, cregyeT UCKITIoUUTb U3MEHEHUS aBNEHUs B ra30BOM KaHane rasoaHanusaropa.

HekoTopble TMNbI 4ATUYMKOB, MCNONb3YOWME MOoayNaUMIo noToka MK-nanyveHns nnm ontMKoakycTuHeckuii npuem-
HWK, YyBCTBUTEIbHbI K BUGpaLmm.

HekoTopble TWMbl MHPaKpaCHbIX 4aTHUKOB, B YaCTHOCTW AATYMKU AN TPAcCOBbIX ra3oaHanu3aTopoB, YyBCTBU-
TeNbHbI K PACCOINacoBaHNIO ONTUYECKMX OCEW, BLIBBAHHOMY TPACKOW n BMOpauven.

BO3,D,el7ICTBVIe TeMnepaTtypbl 06bIYHO HE3HAYNTEIbHO, HO OHO MOXET NPUBECTU KaK K YMEHbLUEHUIO, TaK U K yBenu-
YeHUI0 curHana paarduvka.

A.3.3 BnusaHue HeonpeaensieMbiX KOMMNOHEHTOB

Heonpe,qenﬂelvlble KOMMNOHEHTLI (roploque U Heropwo4yue ra3b|) MOIyT BbI3blBaTb U3BMEHEHME curHana gar4uvka.
quCTBVITeJ'IbHOCTb HEKOTOPbIX 4aTYMKOB K TAKUM ra3am, Kak gnokcua yrnepoaa, 4acrto npusoauT K 3HAYUTENbBHON norpeuw-
HOCTU MPU U3MEPEHUN.

MameHeHre KOHUEHTpauuy NnapoB BoAbl B aHANM3MPyeMon ra3oBo CMeCH MOXET Bbi3biBaTb MU3MEHEHWEe curHana
WK-gaTtuukoB roptoumx rasos. OgHako razoaHanusaropsl, oTBeqaowme Tpeboanusam FOCT P 52350.29.1, 6yayT umeTb
MWHUMarbHY0 YyBCTBUTEITbHOCTb K BOAE.

Hanvuve B npobe TBepablx YacTul U Kanemnb XWAKOCTWU, KOTOpble TakkKe NOrnowaioT MHMPaKpPacHylo SHepruio,
BbI3blBAET U3MEHEHNE CUITHana gatyuka unu gaxe notepio YyBCTBUTENbHOCTMU. BaxHo npeaynpeanTb 3arpsa3HeHue on-
TUYECKUX KOMMOHEHTOB (HamnpuMep, OKOH U 3epkan), 0COGeHHO 3arpsi3HeHue, Bbi3BaHHOE TBEPAbIMMU YacTULAMWU UNn
KoHaeHcaumel napoB. Korga ans 3awmtel OT 3arpsi3HEHNs 3M1€MEHTOB ONTUYECKOro TpaKTa UCMONb3YI0T hUNbTPbl TOHKON
OuUMCTKM, crieyeT UMETb B BUAY, YTO DUINBTPbLI MOTYT 3aKyrnopUTBCS, eCriv Npoba CUIbHO 3arpsisHeHa.

A.3.4 OTpaBneHue

OTpaBnsiowme BO3AeACTBUSA HA AaTUNK HEU3BECTHbI.

A.4 MonynpoBOAHUKOBLIE AATYUKN

MpuHuMn paboTel MONYNPOBOAHWKOBLIX AaTHYUMKOB OCHOBEH Ha M3MEHEHWUW 351EeKTPONPOBOAHOCTH, BbI3BAHHOM Xe-
mMocopbumein Mornekyn onpenernsieMoro KOMMOHEHTa Ha NOBEPXHOCTW HArpeToro YyBCTBUTENbHOMO 3remMeHTa, Haxoas-
werocs B Bo3gyxe. CogepxxaHve rasa onpegernsiiot nyTem M3mMepeHusi N3MeHEeHUsl CONPOTUBITEHNST YyBCTBUTEIIBHOTO
anemeHTa.

MonynpoBOAHWKOBbLIV MaTepuar, HaHECEHHbI Ha MOBEPXHOCTb KEPaMWUUECKO MOAOXKKN, 3MNeKTPUYecKn Harpe-
BaeTCsl 40 HECKONBKUX COTeH rpaaycoB Llenbcns. OnekTpogbl HAHOCATCS Ha MOBEPXHOCTb METOAOM WOHHOW MMNMaHTa-
LMKn unu apyrum cnocobom.

MonynpoBOAHWKOBbLIE AATUMKM UCTIONb3YIOT Arst 0OHAaPYXEeHWs ra3oB B LUMPOKOM Anana3oHe KOHLEeHTpauuin, ogHa-
KO 3aBMCUMOCTb MEXAy KOHLEHTpauumei onpenensemMoro KOMMNOHEHTa U CUrHarnoM Aartuvka HenvHerHa, YyBCTBUTEnb-
HOCTb AaTyMKOB yMeHbLUaeTcs ¢ yBernm4eHnem KOHUEeHTpauuu. Bo mHorumx cry4asx nonynpoBogHNKOBbIE OATHUKA ONA
cBoeli paboTel TpebyloT NpUCyTCTBUSI KMCnopoda B Npobe, a konebaHnsa BnaxHoCTU aHanuanpyemoi cpesl U U3meHe-
HUA coaepXXaHusa Knenopoga MoryT noBrvsATb HA X YYBCTBUTEIbHOCTDb.

HekoTopble NONyNnpOBOAHUKOBbLIE AATYMKM MNMOMMMO FOPIOYMX ra3oB M NapoB pearvpyloT Takke Ha Apyrve Belle-
cTBa. [aTumku, Kak NpaBwumno, He SABNAOTCS U3bupaTtensHbIMU U MOABEPKEHbI BIUSIHUIO BHELWHKUX hakTOPOB M Heomnpe-
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Aensembix KOMNOHEHTOB. YyBCTBUTENBHOCTL JATUUKOB K PA3MYHbIM FOPIOYMM Fa3am CyLecTBEHHO pasnu4yaeTcs. Mony-
NPOBOAHWKOBbIE AAaT4MKN 06NagaloT BLICOKON YyBCTBMTENBHOCTBIO K BOAOpOAy. CurHan npu BO3QeACTBUU HEKOTOPbIX
Apyrux rasos (Hanpumep, NO,) moxeT 6biTb MPOTUBONONOXEH NOMSIPHOCTU CUTHaNa Npy BO3AECTBMU BOJOPOAA, NO3TO-
My BMUSIHWE HeonpeaensieMbiX KOMMNOHEHTOB Ha MOKa3aHusl AaTyvka Heo6Xxogumo aHanuMaupoBaTh B KaXAOM KOHKpeT-
HOM criyqae.

B cBA3M ¢ 3TMM NONYNPOBOAHUKOBbLIE AAaTUMKM OBLIMHO MCNONb3YIOT ANs 06HapyXeHWs1 KOHKPETHOro rasa B 3afaH-
HOM AWana3oHe KOHLIEHTpauui U Npy gpymmx ocobo OroBOPEHHbIX YCNOBUAX, KOrga peluaioliee 3HaveHue UMeeT CTo-
MMOCTb Npubopa.

Bpemsi ycTaHOBNEHWs NokasaHuiA 3aBUCUT OT TEXHOMOIMM U3FOTOBNEHWS YyBCTBUTENBHOIO 3NIEMEHTa, codepxa-
HWUA ONpeaernsieMoro KOMMOHEHTa B aHAaNM3npyeMoil ra3oBoi cMecy U cnocoba ee AOCTaBKU K AaTumky (0ObIMHO nocpea-
cTeoM anddy3nmn, HO TaKke MOXET NPUMEHATBLCA NPUHYOUTENBHAA NoAadqa).

A.4.1 O6nacTb npUMeHeHun

MonynpoBogHWKOBbIE AATUMKU NPUMEHSIIOT ISl ONpeAieNieHns ra3oB B WWMPOKOM AMana3oHe KOHLEHTpaLUWid, B TOM
4ncne OYeHb HU3KMX, OZIHAKO MX XapakTepucTuka npeobpasoBaHusa HenuHenHa.

OHu npurogHbl Orisi UCMONb30BaHUA B TeYenckarensix Aaxe npu o4eHb HU3KMX KOHLUEHTpauusix onpeaensiemMmoro
KOMNOHEHTa W B CUrHanu3arTopax, He UMeIoLMX OTCYETHOTO YCTPONCTBA.

A_ 4.2 OrpaHn4eHusi NO NPUMEHEHUI0

MonynpoBOAHMKOBLIE JATYUKM FOPIOYMX ra3oB, Kak NpaBuno, HemsbupatenbHbl, YYBCTBUTENbHbI K U3MEHEHUSIM
BNaXHOCTU U HeonpeaensieMbIM KOMMNOHEHTaM, Ansl HUX XapakTepHbl Apeid Kak HyrneBblX NOKasaHuid, Tak U YyBCTBU-
TenbHocTu. Hekotopele rasbl (Hanpumep, NO,) BbI3bIBalOT OTpULATENBHBIA MO OTHOWEHUIO K FOPIOYMM ra3am curHarn.

MpumedyaHwue— O6bYHO NPOU3BOAUTEND NPUBOAUT PEKOMEHAAUWMN OTHOCUTENBbHO BELLECTB, KOTOpble
OKa3blBaloT BNUsIHWE Ha paboTy AaTYMKa UMK BbI3LIBAIOT MOXHbLIE NOKa3aHWs.

HoBbiM gatunkam moxeT notpeboBaTtbes AnutensHasa npupaboTtka (A0 HECKONbKMX Heaenb) Ansa ctabunusauwm
HyNS M YYBCTBUTENbHOCTW Nepes NpoBEAEHUEM rPagynpoBKn. ATy NpupaboTky AOMKEH NPOBOAUTL M3TOTOBUTENb.

B panbHeriwem npupaboTtka moxeT 6biTb Heobxoguma nocne npogomkutensHoro (bonee 1 gHs) npebbiBaHua
Jaruvka B OTKITIOYEHHOM COCTOSIHUM.

Ecnn copepxanue onpeaensemoro KOMMOHEHTa NPeBbIaeT BEPXHWUIA Npeaen guanasoHa W3MepeHun, JaTyuky
MoxeT noTpeboBaTbCA HECKOMBbKO YacoB AN BOCCTAHOBIEHWS XapaKTEPUCTUK WU MOTYT NPOW3OWTH HeobpaTumble
M3MEHEHUS HYIEBbIX NMOKa3aHUA U YyBCTBUTENBHOCTH.

A.4.3 BnusHue HeonpeaenaeMbIX KOMINIOHEHTOB

MonynpoBOgHWMKOBbLIE AaTYMKM Hen3buparenbHbl, HEroOpIOYMe rasbl MOTYT Bbi3biBaTb Kak OTpPULIATENbHBIA, TakK M
NONMOXUTENBHbIA CUTHAN AaT4mKa.

JdaTuvky ogHOro TMNa MMEIoT WKNPOKUIA pa3bpoc YyBCTBUTENBHOCTU K ONMPEQENsiEMOMY KOMMOHEHTY, K TOMY Xe
OTHOCUTEIbHAA YyBCTBUTENBHOCTB K APYIVIM ra3aM MOXET 3HAUUTENBHO OTNINYaTLCA OT OAHOIO AaTyunka K Apyromy. O6biu-
HO 3Ha4YeHWUA YYBCTBUTENBHOCTU HE CBA3aHbI NPAMO €O 3Ha4YeHnsamm HKIP. KoHkpeTHble 3HaueHnst npuBoasaT B PyKOBO-
CTBE MO 3KCnnyarauum.

MameHeHns copepkaHns KUCrnopoaa, TeMnepaTyphbl, BITaXXHOCTU UMM CKOPOCTU OBVXEHUS BO3AyXa MOTYT OKa3aTb
CUINBHOE BNUSIHWE Ha YyBCTBUTENbHOCTL. KOHKPETHbIE 3HAYEHUs1 NPUBOASAT B PYKOBOACTBE MO 3KCMnyaTauuu.

A.4.4 OtpaBneHue

Ha 4yBCTBUTENBHOCTH NONYNPOBOAHMKOBLIX ATHYMKOB OKa3blBaloT CUilbHOe BnvsiHWe (B BONbLUMHCTBE Cry4aeB no-
HUXaI0T, HO MHOTAA W MOBLILIAT) OTPaBMsOLME BEWECTBA, HO NPW KOHUEHTpauusix Gonblumx, Yem KOHUEeHTpauuu, Bruv-
A0WUe Ha TepMokaTanuTuyeckme gatyumky. MNprumepsl Takmx BELWECTB:

- LWEeMNOYHbIE UMW KUCITIOTHBIE COeANHEHWS;

- KPEMHUIAOpraHnyecknue CoeanHeHus;

- TEeTPasTUICBUHEL;

- CepHble coeauHeHWs;

- ranoreHcozepxXaliue CoeguHEHUs.

CnegyeT 06paTUTLCA K PYKOBOACTBY MO 3KCNyaTauun razoaHann3aTopoB, YToObl BbISICHUTb, Kakue oTpaBnsiowme
BELLLECTBa MOTYT MOBIMUATL HA YYBCTBUTEIBHOCTb U KaK 3aLLMTUTb AaTHUK.

A.5 SnexkTpoxumuyeckue AaTHuKu

MpuHLMN AelicTBMSA 3NEKTPOXMMUYECKMX AaTYMKOB OCHOBaH Ha M3MEHEHUW 3MEKTPUYECKUX NapaMeTpoB 3NeKTpo-
OB, HAXOASILLMXCS B KOHTAKTE C 3M1eKTPONUTOM, B MPUCYTCTBUM OMNpeaernsiemMoro rasa. MiameHeHue anekTpuveckux napa-
METPOB SABISAETCSA CrneacTBUEM OKUCINTENBHO-BOCCTaHOBUTENbHBIA peakuum onpeaensieMoro ra3a Ha NnoBepxXHOCTU SreKT-
poaa.

OnekTpodbl U 3NeKTPONUT 0BbIYHO pa3MeLleHbl B KOPMyCce 3NEeKTPOXMMUYECKON SIHeKK, 3aKpbITOM NOnynpoHuLa-
emoin MmembpaHoii, HeNnpPoHULAeMol 45 XUAKOro 3MeKTponvTa, HO NO3BONsAIOWEN Monekynam rasa auddyHaupoBaTb
CKBO3b HEe K MOBEPXHOCTU pasferna anekTpos — anekTponuT. B 6onblumMHCTBE criyyaeB pabounii aneKkTpod, Ha KOTOPOM
npoTekaeT peakuusi C yyacTueM onpegensiemMoro rasa, hbopmmpyeTtcsl HeNnocpeACTBEHHO Ha BHYTPEHHEN NMOBEpXHOCTU
nonynpoHuuaemoir membpaHbl. OnekTpoabl MOryT ObiTb NOKPLITHI aKTUBMPYIOWUM CITOEM, KOTOPbIV Bbi3biBAeT NpoTeka-
HUe peakuuu.
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BHyTpy 3nekTpOXMMUYECKON SIHErkN MMEeTCA NO KparvHen Mepe ele OAWH 3NEeKTPod U COOgepXUTCs 3NeKTPonuT.
M3brpatenbHOCTb K pa3nyYHbIM ra3am 4oCTUraeTcsl BbIGOPOM MaTepuarioB 3/1eKTPOA0B U 3MEKTPONUTAa, NonsipuayoLLe-
rO HanpsbKeHWUsl, CXeMbl BKITHOYEHUS 3MEKTPOXUMUYECKON AYEliKN.

HekoTopble 3nekTpoXMmMmnyeckme gaTtumky MoryT UCNosb30BaTh NpeaBapuTENbHYI0 XMMUHECKYH0 PeakLmIo ¢ y4acTu-
€M onpeaensieMoro KOMMNOHEHTa, NPOAYKThI 3TOW peakumun yxe HenocpeACcTBEHHO AETEKTUPYIOTCH 3MeKTPOXMMUYECKON
SYENKON.

Kak npaeuno, onpegensiemblli ra3 pacxogyeTcsi B NPOLEcce NPOTEKaHUS OKUCINUTENbHO-BOCCTaHOBUTENBHOW pe-
aKuMu Ha NoBepXHOCTU pabovero anekTpoaa, a npoaykTbl peakuun audyHaAMpYOT B 0GbeM 3rekTponmTa K Bcnomora-
TenbHOMY 3nekTpogy. [lockornbKy TONbkO HeDOnbLIOE KONMUYECTBO ONpederiieMoro raza MOXeT fnpopearMpoBaTb Ha
NnoBepxHOCTK pabouero anekrpoaa, Anddy3aunio raza MOXHO OrpaHUYUTb, MOMECTMB Nepes NonynpoHuLaeMon mem6-
paHoii gvadparMy unm Kanunnsip, YTo NpegoTBpaTUT Neperpysky (HacblWeHne) 3NEeKTPOXUMUYECKON SAYEKU.

Kak camu anekTpoabl, TaK W 3reKTPOnuT 3MeKTPOXMMUHECKUX AaTYUMKOB MOTYT NMOCTENEHHO U3MEHSATBCS UK Aaxe
pacxofoBaThCs B XOAE NPOTEKaHWS XMMUYECKUX peakumii. [atumku TpebytoT perynsipHon rpagympoBK1 Yepes yCTaHoB-
TNEHHblEe UHTEpBarbl BPEMEHW B LIENsIX KOPPEKTUPOBKM Apeitha HyNs 1 YyBCTBMTENBHOCTU U B KOHLE KOHLUOB noanexar
3ameHe. Cpok cnyx6bl B GnaronpusitTHelx ycrnoBusix obbi4vHO Gonee 2 ner.

Bpems cpabatbiBaHusi curHanusaumm u Bpemsl YCTaHOBMeHUs nokadanuii { (90) cpaBHUTENBHO BEMWKO U 0ObIYHO
npeebiwaeT 30 ¢, 0coOGEHHO NOcre Neperpy3ku U B KOHLE cpoka cnyxObl. CyLLecTBYIOT OrpaHnyeHust no aKkcnryatauum
3MEeKTPOXUMUYECKUX AaTHMKOB B YCMOBUSIX HU3KMX TEMMNEPATYP U HU3KOW OTHOCUTENBHOW BAXHOCTK.

A.5.1 O6nacTb NnpUMeHeHunA

ONeKTPOXUMUHECKUE AYEKN KOMMaKTHbI, NOTPEGNAT Mano sHeprum 1 06nagatoT BbICOKON YYBCTBUTENBHOCTLIO K
onpegensieMblM  rasam.

OnekTpoxmmuyeckasl sidelika He MoXeT ObiTb UCMNonb3oBaHa Anst oGHapyXeHusi 6ONbLUMHCTBA YINeBOAOPOAOR
(Hanpumep, ankaHoB — MeTaHa, 3TaHa, nponaHa u T1.4.).

CyuiecTByeT orpaHu4eHHoe YUCIo NPUMEHEHWUI A A4aHHOMO TUMa 4aTYMKOB AN KOHTPOISsl JAOB3PbIBOOMACHBIX KOH-
ueHTpauuii. OHKM NpUrogHsbl ANs onpegeneHusl AOB3pbLIBOONACHBIX KOHLEHTpaUMiA BOAOPOAA UnW okcuaa yrnepoaa, a
Takke 06beMHol gonu kncrnopoga Ao 25 %. CywecTByioT TakKe gaTHMKK anst onpegeneHs oGbeMHON JonW Kucrnopoga
8o 100 %.

Kpome Toro, aTm garymku WMpOoKO NPUMEHSIIOT Arst onpedeneHnst CoAepaHns ra3os BMiOTh 40 HECKONBbKMX MWI-
NWOHHBIX Jonew, HanpuMmep Npu oBHapyXeHUU yTevek UM UHAWBMAYANBHOM KOHTPOMe MHOMMX TOKCUYHBLIX Fa3oB (HO He
napog), Hanpumep H,S, CO, HCN, NH3, PH3, SO,, NO, NO, 1 atuneHnokcuga. axe ecnm snekrpoxvMuyeckue gatimim
npegHasHaveHbl Ans onpegeneHns 0gHOro KOMNOHEHTA, OHW, Kak NPaBumio, UMeT YyBCTBUTENbHOCTL K Heonpeaensie-
MbIM KOMMOHEHTaM.

MepeHoOCHbIE rasoaHanm3aTopbl FOPKYMX ra3oB ¢ AnanaszoHoM uamepenus ot 0 % go 100 % HKMP, ncnone3yio-
Wpne gpyrve TUMbl GaTHYMKOB, ONMMCAHHBIX B HACTOSILLEM CTaHAapTe, 4acTo BbIMYCKAOT B MHOTOKaHAaNbHOM UCNOMHEHUN,
BKITIOHAIOLLEM 3MEKTPOXUMMYECKNE AaTHUKM TOKCUYHBIX Ta30B M KUCIopoaa.

A.5.2 OrpaHU4eHus No NPUMEHEHUIO

BpemeHHasa noTeps YyBCTBUTENBHOCTK HabnogaeTcss BO BPEMsl NEPEMELLLEHNUST XOMNOAHOTO 3NEKTPOXUMUYECKOTO
JaTtuvka B 6onee Tennoe MecTo C NOBbIWEHHONW BNaXHOCTbIO, BCeACTBUE KOHAEHCaUuuMu Bodbl HA MembBpaHe. 310 oco-
6EHHO 3aMETHO Y KUCIOPOAHbIX JATHYUKOB, Y KOTOPLIX MO 3TOM NpUYMHE Npu HopmarbHoW o6bemMHON gone kucnopoaa
21 % nokasaHusi MOryT CHU3UTLCS M NpMOOP MOXET BbiiaBaTb aBaPUIHBIA CUrHar B TEYEHME HECKONBKUX MUHYT. 3arpsas-
HEHUE HEeNeTyYUMMN XNAKOCTAMU UMK KIEVKUMK TBEPALIMA BELLECTBAMW MOXET MPUBECTU K MOCTOAHHOMY CHUWXEHUIO
YYBCTBUTENBHOCTH.

Ins npoxoxaeHus aneKTpoOXMMUYECKOn peakumm Heobxoamm kucnopog. Mpu pabote gatyumka B o6eckmcnopo-
JKEHHOW cpefie KUCMOPO/, PACTBOPEHHbIN B 3MeKTponute, 06ecneunT Xxo XMMUYECKOH peakumm B TEHEHNE HENPOROMKU-
TENbHOro BpEMEHU B 3aBUCUMOCTU OT Z1aTumka, HO ArmTtenbHasi pabora gartumka npy OTCYTCTBUMM KUCNOPOAa B aHaNu3un-
pyemoii cpeie HEBO3MOXHA.

MameHeHus1, nponcxogsilupe B 3NeKTPONuTe, a Takke Ha NOBEPXHOCTU OAHOIO UITN HECKONBKMX 3NEKTPoAoB, COKPa-
WaloT cpok cryx6bl garumka. UyBCTBUTENBHOCTL AaTUYMKOB 0ObLIYHO MajaeT co BPEMEHEM, NpuBOAsA K HeobBXxoanMocTu
nepuoanyeckoi NPOBEPKN YyBCTBUTEINBHOCTU U rPafyMpoOBKN.

B 3aBucMMOCTM OT TMNA AaTYMKa U ONPEAENSIEMOro KOMMOHEHTA Y [aTUMKa MOXET COKPaTUTLCA CPOK CryX6bl nnm
YMEHbLUMTBCS ObICTpOAECTBIE, ECNN coAepKaHue onpeaensemMoro KOMMNoHEHTa npeBbIlaeT BEPXHUI nNpegen guana-
30Ha M3MEpPEHUiA. DTO XapakKTepHO Ansi KUCTNIOPOAHbIX AATHUKOB, UCMONb3YIOLMXCS NPU BbICOKOM COAEPXKaHUNU KMCNOpo-
Ja, Koraa CBUHLUOBbLIW 3NEKTPOZ, pacxoayeTrcsi NponopumnoHansHo 06bEMHON Jore Kucropoga.

Cpok criy>k6bl MHOTMX TUIMOB 3N1EKTPOXMMMUYECKMX AaTHMKOB Takke 3aBUCUT OT BpEMEHU BO3AENCTBUSA APYIUX rasos,
KOTOpbIE NPUBOASAT B HEFOQHOCTb 3MeKTponuT. B yacTHOCTH, BbICOKME KOHLIEHTpaUMK AuoKcuaa yrmnepoaa MoryT Bbi3BaTb
NnoTepIo YyBCTBUTEIILHOCTU U COKPaTUTb CPOK FOAHOCTU 3M1EKTPONUTa B HEKOTOPLIX KUCIOPOAHbLIX AATYWKaX.

B 6onblMHCTBE CriyyaeB BusiHME TeMNepaTypbl HA YYBCTBUTENBHOCTb AATUMKA XOPOLLO 3BECTHO U BOCNPOU3BO-
AUMO, YTO MO3BONSAET UCMNOMNb30BATb NMPOrPAMMHO-aNNapaTHy0 KOMMEHCALMIO.

Hu3skasa Temnepartypa unvm BNaXHOCTb MOXET NOHU3UTL YYBCTBUTENBHOCTb U YBENUYUTL BPEMS YCTAHOBNEHUA NO-
KasaHuii pgatuuka. [inutenbHasi paboTta npu o4eHb HU3KUX 3HAYEHUAX BAXXHOCTU MOXET MPUBECTU K BLICHIXAHUIO dMek-
TpormTa. YTo6bl 3TOro n3bexartb, HEKOTOPbIE AAaTYMKN CHabXaloT pe3epeyapoM Ansl yBIaXKHEHUSI.
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CBolCTBa SneKkTponvTa orpaHNYMBaloT MUHMMAanbHOe (@ B psige CryyYaeB U MakCcuMarnbHOe) 3HaveHue pabouer
TeMnepaTypsbl; NpedenbHble 3Ha4eHWA YKa3biBaloT B PYKOBOACTBE No akcnnyataummn. O6bIMHO MMHUManbHan Temnepary-
pa orpaHunyeHa 3HaveHmem mMuHyc 15 °C BBMOY BO3MOXHOIO 3amMep3aHusl 3M1eKTponuTa.

BpemeHa cpabaTbiBaHust M BpeMsi yCTaHOBMNEHUA nokasaHuii ¢ (90) cpaBHuTenbHO 6onblume, o6biMHO = 30 C.

A.5.3 BnusHne HeonpeaensaemMbIX KOMNOHEHTOB

OnNeKTPOXUMMYECKNe AYeriku MOryT pearvpoBaTtb Ha Apyrve rasbl, BbiaBasi Kak MoroXxutenbHbli, Tak U oTpuua-
TenbHbIA curHan.

3a UCKIOYEeHNEM KUCIOPOAHbIX AATHMKOB, YYBCTBUTEIIBHOCTH K HEONPEAErnsieMblM KOMMOHEHTAM B HEKOTOPbIX
cnyyasix MoxeT BbITb BbllLe, YEM K onpedensieMomy.

[nsa HeKoTOPbIX TUMOB 3MEKTPOXUMUNYECKMX OATUMKOB YYBCTBUTENBHOCTb NPONOPUMOHaNbHa aTMochepHOMY AaB-
nexwo. [insa gaT4nkoB ApyrMx TUNOB nepenagel AaBNeHWs CO30aloT ONAacHOCTb NOBPEXAEHUSA, YTO AOMKHO ObITh yKa3aHo
B PYKOBOACTBE MO 3KCNyatauuu.

CyLwecTByHT YacTHbIe Criydaun BIIMAHWUA HEONPeaersieMbIX KOMIMOHEHTOB Ha KUCITOPOAHbIe A4aTHUKW NPU UX UCNOSNb-
30BaHWU HE B BO34yXe, a B ra30BbiX CMECHX UMW B NPUCYTCTBUN OUYEHb BbICOKMX KOHLIEHTpauuiA FopiovMx razos, Hanpumep:

- MONEKynspHasi Macca rasa, B KOTOPOW U3MepsIeTCA cofiepKaHue KMCINopoaa, MOXeT OKasbliBaTb CUNbHOE BNusi-
HVMe Ha YyBCTBUTENbHOCTB AaTyMka, No3aTomy Heobxoaumo npoBecTu rpagympoBky no MNIC, cogepxawei kmcnopoa B
3TOM Xe rase;

- CPOK Cry6bl AaTUMKa MOXET YMEHbLUMTBLCS M3-3a NPUCYTCTBUSI B NPOGE BLICOKUX KOHLEHTpaUnUi OpraHnHecknx
pacTBOpUTENEN, BCTYNALWMX B XUMUYECKYIO PEaKLMIO C 3IEKTPONUTOM.

A.5.4 OtpaBneHue

Ha anekTponuT unu anekTpoa AaTYMKOB MOIYT BMUSITb Pa3fnuuHbie rasbl, coAepxawmecss B npobe, 4to mMoxer
NpUBOAUTL K NOTepe YyBCTBUTENBHOCTU AATHUKOB, O YEM AOIMKHO BbITb YKa3aHO B pYKOBOACTBE MO JKCMnyaTaumn.

Kpome crny4yaeB 3arpsis3HeHWsi, ONMCaHHbIX Bbille, AOCTYN KUcrnopoaa k membOpaHe gatymka MOXeT NOCTeneHHO
YMEHbLLATBCA U CO BpEMEHEM ObITb MONTHOCTBIO NEPEKPLIT NPOAYKTaMU peakuun, Hanpumep rmMaponnaa Takux ranorex-
cofepxalumx coeguHenui, kak dptopug 6opa (lll) (BFs), TeTpaxnopeunan (SiCly) n 1.4,

HekoTopble kucnopogHele AaTHMKM MOryT TEpPSATh YYBCTBUTENBHOCTL U3-3a Gonbloro cogepxanns CO, B aTmMoc-
tbepe, BCTYNaloWero B peakumio ¢ 3MeKTPOrMTOM.

A.6 MnameHHO-MOHU3ALIMOHHBbIE AAaTYUMKU

MpuHuMn paboTbl NNamMmeHHO-MoHM3aUMoHHbIX aatumkoB (ML) ocHoBaH Ha MOHM3aUMKN B 3NEKTPUHECKOM Mone
MOIneKyn OpraHW4eckux CoeauMHeHWN, CKUraeMbiX B NNaMmeHn BoAopoaHon ropenku. O6pasyioweecs Npu 3TOM MOHHOE
obnako nepemellaeTcs Nog BO34eNCTBMEM PA3HOCTW NOTEHLMANoOB B HECKOMBKO COTEH BOMNbLT, NOAAEPKUBAEMON MeEXay
3MeKTpoAamMmn B kaMepe cropaHusi. To nepemelleHre co3aaeT oueHb cabblil SNEeKTPUYECKUid TOK, MPONOPLMOHANBHLIN
CoAepXaHnio onpeaensemMoro KOMNOHeHTa (rasa unu napa) B rasoBoM MOTOKeE.

HaHHelii TMN gaTtyuMkoB 06nagaeT NPeBOCXOAHOW MMHERHOCTBIO B AMana3oHe HEeCKONbKMX OeKaf, Npu BenuuuHe
o0bemMHol Jonu onpeaernsieMoro KOMNOHeHTa OT eauHUL MUIMNMOHHBLIX goneit 4o 100 % HKIMP. B nnameHu uucrtoro
Bopopoda (1 Bosgyxa) obpasyeTcs He3HauMTenbHOe KONMMYECTBO WOHOB, KOTOPblE OGECNeYMBaloT OCTaATOUHLIA TOK
Aartymka meHbwmnin, Yem 0,1 nA. 3T0 No3BonsAeT NPOBOAMTE M3MEPEHMSI MaCCOBOI0O Pacxoia OpraHNYeckUX coeanHeHnin
BnnoTb go 10—15 nr/c.

B kavecTBe OoTpUULATENLHOrO 3MekTpoaa O6bIYHO UCNOMB3YIOT COMMO rOpPerikk, B Ka4ecTBe MONOXWUTENbHOro —
LUMNUHAP UK KOMbLUO, pacnonokeHHble Ha HeBonNbWOM PaccTOsAHMN BOKPYT NaMeHu.

B paryvke Takke npucyTcTBYET UCTOYHMK PO3XKMra nnaMmeHu (HanpyumMep, NCKPOBOW NMPOMEXKYTOK UMK CBeYa 3aXu-
raHus).

Pacxog Bogopoaa 06blMHO yCTaHABNMBAETCA PaBHLIM HECKOMbKUM AecaTkaMm MUNNUIMTPOB B MUHYTY. Bogopoa He
OOIMKEH CoaepXKaTb OpraHNYecKnx COeauHEHN U ApYMMX NPUMECEn, HO MOXET CoAepKaTb HEKOTOPOE KONMUYECTBO TaKuX
rasoe, kak a3oT, KMcrnopog, BoasHoii nap u 1.4. Pacxog npobbl Yallie Bcero yctaHaBNMBaeTCs paBHbIM HECKONBKUM MWUI-
nMnuTpam B MUHYTY, ra3oM-HocuTenem Npobel He AomkeH BblTb BO3ayx, Npoba cMeluMBaeTCsl ¢ BOAOPOAOM Henocpen-
CTBEHHO Mepes NnaMeHHON Foperikomn.

Heobxoavmbiii Ana ropeHus Boaayx, o6bluHO ¢ pacxogom 100 cmi/mMuH unu Gonee, nogaeTcs Yepes KoMbLiEBble
npopeaun B kamepe cropaHusi. B Bo3gyxe, Heo6XoagMMOM A4S rOpeHuA NnaMeHun, He JOMKHO GblTb OpraHUYeckux npume-
cell. MlHOoraa B nepeHoCHbIX razoaHanusaTopax, NpegHasHa4YeHHbIX 4715 onpefeneHuss ManbiX KOHUeHTpauuii opraHu-
YeCKMX rasoB B BO3ayxe, B Ka4ecTBe BO34yXa ArNf ropeHns Ncnonb3yeTcs Bo3ayx camoin npobel, 4To ycTpaHsieT Heobxoau-
MOCTb OTAENbLHOW ero nogadu.

Pacxop Bcex rasoB u TemnepaTypa B Kamepe CropaHusi 40MmKHbl ObiTb cTabMNM3NpoBaHbI.

Bpemsi yctaHoBnenusi nokasanuin ML B ocHOBHOM onpegensieTcsi BpeMeHeM JOCTaBkW NpoObl K NramMeHu; aoc-
TUXMMO BpEMSl YCTaHOBINEHUSI Noka3aHuii MeHee 1 C.

Mpouecc noHnsaumm B NNameHn 3aBUCKT OT TMNa U CTENeHU OKMCIIEHUs1 aTOMOB, BXOAALLMX B COCTAR MOMEKyIbi
onpegensiemMoro rasa. B cooTBeTCTBUM € 3MNMPUYECKMM MpaBunom nonuanpytotess C—H cesAan, HeHacblWweHHble C—C
cBa3n n C—ranoreH ces3u. YyBCTBUTENBHOCTb K Yrnesogopoaam npubnuantensHo nponopumoHansHa obwemy cogep-
XaHuio yrnepoga B Morekyrie rasa.

Takum 06pa3om, OTHOCUTErNbHAst YyBCTBUTENBHOCTE K PA3NUYHLIM YINEBOAOPOAaM, BbipaXKeHHAs B MOMSIPHbIX
Aonsx, NpubnuanMTensHO NPONopLMOHaribHa YMCIy aToOMOB yrnepoga B ux monekynax. OgHako ons KMCrnopoacoaepxa-
WUX coedMHeHW 3TO Npaemno uamensietcsi. Ceasm C—O B monekynax He obpasyioT noggatrowmuxcsi obHapyXeHuto
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MoHoOB. KonnyecTBo aToMOB yrrepoaa, Heobxogumoe A5 pacyeTa curHana, JomKHO ObiTb COKPaLLEHO HaNornoBuHy Ans
Kaxgoro atoma kncnopoga B mornekyne. Hanpumep, mypasbnHas kncnota HCOOH He onpegensietcsa NMU-getekropom
(1 yrnepoa munyc '/, ans kaxagoro kuecnopoaa pasHAeTes Hynmio). [lanHbIii 3¢hheKT CHUKAeT YyBCTBUTENBHOCTb AETEKTO-
pa B cny4ae, ecnu MU ncnonbayloT Kak aHanuaaTop obLero cogepxxaHus yrnepoaa B npobe.

OpHako cylwecTBYIOT 3HaUMTENbHbIE OTKITOHEHWUSI OT 3TOr0 3MNUPMYECKOro Npasuna. B AedcTBUTENbLHOCTU YYBCTBU-
TeNbHOCTb AeTEKTOpa K pPasnnyHbIM YINeBOAOPOAaM MOXET U3MEHATLCS B Avana3oHe oT 1:3 go 6onee yem 3:1 oTHOCK-
TeNbHO YYBCTBUTENIBHOCTM K MeTaHy. YyBCTBUTENBHOCTb AeTEeKTOpa 3aBUCUT OT KOHCTPYKTUBHbIX 0COGEHHOCTEN NnameHx-
HOVi rOpenku, pacxoda rasa, 3reKkTpuyeckux napameTpos, Ao6aBneHns npobbl K BOAOPOAY UM OT UCNONb30BaHUsi NpoGbl
B KA4YeCTBE ra3a Aans ropesku, a Takke oT Bolbopa raza-HocuTensi.

WHepTHble 1 pegkme (6naropogHbie) rassl, OKCUAbl a30Ta, ranoreHsl, BOAOPOA, KUCNopoh, AWOKcUa yrnepoga,
YeTbIPEXXITIOPUCTLIN yrnepog 1 Boga He onpegensitotesa MAL.

Ecnu B npobe copepkaTcs kpeMHUiiopraHnyeckue coeauHenusi, Tpebyetcsa bonee yactoe obenyxuBanmne MAQ,
TaK Kak Avokeua kpemHusi, obpasytowmiics Npyu Ux cropaHumn, MoxeT o6pasoBaTh Ha 3NEKTPOAE U3ONUPYIOLLMIA CMOK, HTO
CHU3WT curHan geTekropa.

A.6.1 O6nacTb NnpUMeHeHunA

MAO wcnonb3ytoT, koraa HeobxoayMa BbICOKas YyBCTBUTENBHOCTL, LWMPOKUIA AMana3oH U3MepeHuid, manas no-
rPELIHOCTb M3MEPEHWS], YCTOWHYMBOCTb K OTPaBMeHUto 1 ObICTpoe Bpemsl ycTaHOBMNeHUsi nokasanuid. M npurogen ans
M3MepeHus B gManasoHax oT eauHuL MUNIMOHHbIX goner o 100 % HKIMP n gaxe Bbiwe.

M obnapaet YyBCTBUTENIBHOCTBIO MOYTU KO BCEM OPraHUYeCKMM COEAMHEHUSIM, GONBLUMHCTBO U3 KOTOPLIX FOpIo-
yne. VcknoveHnem saenswoTces dopmanbdervg v MypaebuHas kucnota.

JaHHbIn TMN gaTyvMKOB NpUrogeH AN u3MepeHun Npu MoBbILLEHHOW TemnepaType.

A.6.2 OrpaHn4eHus No NPUMEHeHUo

MpuHuMn gercTBus He obecneunBaeT U3BMpaTeNbHOCTb, Tak Kak, Kak NpaBuio, BCe OpraHNYeckue coeauHeHus
BbI3bIBaIOT NOSIBIIEHWE curHana gatyuka. Ecnuv npegnonaraetcs npucyTcTBUe Apyrux rasoB B mecre yctaHosku ML,
Heo6XxoaMMO NPOBECTU rPaAyMPOBKY AaTHMKa Ha TOT ras, K KOTOPOMY OH HaumeHee YyBcTBUTENeH. OaHako Ansa A4aHHOTO
MeToa OTHOCUTENbHAS YYBCTBUTENBHOCTL yylle NOAAaeTCs pacyeTy, YeM N5 ApYrixX METOAOB.

MoMUMO yxe YNnOMSHYTbIX OPraHnYecknx coeguHenni, K kotopeim MIAL He YyBCTBUTENEH, AAHHBIE AATYMKU TaKKe
HenpurogHel Ansi obHapy»eHns roproYnX HeopraHMYeckux rasos, BoAopoaa, okcuaa yrnepoaa, aMmMmmaka, cepoyrnepoaa,
CepoBoAopoaa M LMaHUCTO-BOA0POAHON (CMHWUIMBHOM) KUCMOTLI.

MO moryT Takke onpegenstb psig HErOPHUNX OPraHNYeckMx CoeauHEHWIA.

Onsa ropeHusi BOAOPOAHON ropenkyu TpebyeTcs nogaya u3BHe Bogopoda v {(06blMHO) CUHTETUYECKOrO Bo3ayxa. B
psge cnydaee cama npoba moxeT ObiTb MCMONb30BaHa B Ka4vecTBe BO3dyxa Ansl ropeHus. CurHan aatumka CUnbHO
3aBUCUT KakK OT pacxoga npobbl, Tak M OT pacxoda BOAOPOAa M B MeHbLUEl CTENeHU OT pacxoga BO3Ayxa Arst FOpeHusl.
CnegoBaTenbHo, He0bXx0AUMO NoaaepXMBaTh NOCTOSIHCTBO AaBMNEHUI aHanmanpyemoli ra3oBo cmecy {(Npobbl), BO3ay-
Xa v Bogopoaa, Npu 3TOM cnegyeTt OTMeTUTb, YTO OrHenperpagutenu, ucnonb3dyemMmble B NpobooT6OpHON NUHUK, MOTYT
3acopsaTbCsl, co3aaBas TpyAHOCTU C NoadepaHmemM MOCTOSIHHOrO pacxoaa npobbl.

A.6.3 BnusaHue HeonpegenaeMbIX KOMMOHEHTOB

["anoreHcogepxalue yrnerogopoabl CHUXalT YyBCTBUTENBbHOCTb, €CMW ra3oaHanv3aTtop oTrpagyvpoBaH Ha U3-
mMepeHue oblero cogepXaHus yrnepoga B ra3oBoii cMech.

MO Henb3s NpUMEHATb ANsi UBMEPEHUs1 B CMECSIX C BbICOKMM COAEPXaHWeM ras3oB, KOTOPblE racsiT nnams,
Hanpumep XrnagoHOoB.

A.6.4 OTpaBneHue

Kak npaeuno, ana AaHHbIX 4aTYMKOB HE XapakTepHO OTPaBeHne, HO ecrn B Npobe NpUCYTCTBYIOT KpEMHUAOPraHu-
Yeckme coedvHeHust UNu Apyrve BelecTBa, koTopble 06pasyloT TBepable NpoAyKTbl CropaHusl, TO OHW MOTYT Bbi3BaTb
obpasoBaHue HaneTa Ha 9MeKkTpodax M Ha M30nsuuW, KOTOPbI NPpMBeAeT K CHUXEHUIO YYBCTBUTENBHOCTU U B KOHLE
KOHUOB caenaeT aTyuk HepaGoTocnocoGHbIM.

A.7 AHanusaTopbl TemMnepaTypbl NnNamMmeHu

MpuHUMN paboTbl AETEKTOPOB-aHaNM3aTopPoB TemnepaTypsl nnamenn (ATI) OCHOBaH Ha NOBLILWEHUW TeMMNepaTy-
pbl MITAMEHK, CXUIaloLWero NoCTOAHHbIA MOTOK BogopoAda (Mnv gpyroro rasa). 3TO NOBbIWEHWE BbI3LIBAETCS HaNUYUEM
ropro4Ymx npumecei B npobe Bo3gyxa, NoAAEPKMBAIOLLMX FOPEHWE MITamMeHM.

Temnepatypa nnaMeHv namepsieTcsl BHyTpu HeBonbWoi KaMmepbl cropaHunsi, 3aBUCUMOCTb BbIXOQHOIMO curHana
Jartynka OT CoAepXaHusi onpeaensAeMoro KOMMNOHEHTa HenMHerHa.

Bpems ycTtaHoBneHust noka3anHuii ATl B OCHOBHOM onpeaenseTcs BpeMeHeM AoCTaBku Npodbl K nriameHun; Joc-
TUXMMO BpeMs YyCTaHOBIIEHUS MOKa3aHWin meHee 5 c.

a3 ans ropenku (06bIMHO BOAOPOA) ACIXEH UMETb NOCTOSAHHBINA cocTar. [nsA nonyueHns ctabunbHOro HyrneBoro
curHana ATl npy OTCyTCTBUM ropioYMX ra3oB B Npobe BO3gyxa, NO4ABAEMOro Ha ropernky, Heobxoaumo nogaepxuBaTb
NOCTOAHHYIO TEMMepaTypy B kamepe CropaHvsi 1 nogfepXuBaTe MOCTOSAHHBIM pacxon npobbl U roptoyero rasa gns
roperkv.

Heobxoanmo 6biTb 0CO6EHHO BHMMAaTenNbHbLIM, €CNY B aHanuaupyemMoM rase npucyTCTBYIOT XnagoHbl. [pucyT-
ctBue B npobe xnNagoHoOB MpW OTCYTCTBMM B HEWl roptouMx rasoB NpUBEAET K YMEHbLIEHWUIO TEMNEPATYpPbl NiaMeHu.
loptoune rasbl Ha hoHe GonbLIOro codepXaHus xnagoHoB B npo6e ByayT onpeaensitbes ¢ GONbLUOK NOrpeLuHOCThIO,
Bonee Toro, Nnams MOXeT gaxe NoracHyTb.
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A.7.1 ObnacTb npuMeHeHUn

ATl mncnonb3ayioT ANs uamepeHust 06LEero KonmyecTBa roployumnx ra3oB v Napos NPy MX cogepaHum B npobe Huxe
100 % HKIIP, korga Tpebyetca GbicTpoe BpeMsi YCTAHOBIEHUS NMOKa3aHWUA.

ATI npurogeH ansa namepeHWr Mpu NOBLILEHHOW Temnepartype.

A.7.2 OrpaHnyeHus No NPUMEHEHUI0

ATI He siBnsieTcst 3GUpaTenbHbIM, Tak Kak ero BbIXOQHOW CUIHarn 3aBUCUT TONBKO OT TENMOTBOPHOM CnocoBHOCTU
npo6bl. Mpu BLICOKOM coAepXaHUM ONpeAensieMoro KOMMOHEHTa nepeAaToYHasl XxapakrepucTuka HenvHeiHa. Moapo6b-
HO 06 OorpaHMyYeHusiX yka3aHo B PyKOBOACTBE MO IKCnnyaTauum.

He pekomeHngyetcs ucnonbsoBate ATl ansa uamepeHnsa B aguanasoHe eguHUL, MUMNINMOHHLIX AOMen.

Ona pabotel ATl TpebyeTca oAWMH MNKM HECKONBKO BCMOMOraTenbHbIX razoe. [ns nnamenn Heobxogum Bogopop,
Wnu Apyron ropiouni ras. fina pabotel ropenku Heobxogumo obecnevnTs Mnu NPUCYTCTBUE B ONpeaensieMoM rase Kucro-
poaa, unu oTAenbHyI0 nogaqy Bo3gyxa. CurHan KpuTUHeckn 3aeucuT oT pacxoga npobbl, FOpIOYEro rasa u, ecrnm UCNorb-
3yeTcs, Bo3gyxa Ans ropeHms. CnegoBartenbHo, kak v B cnyyae MNUL, Heobxogumo ctabunuanposate gaBneHue npobel,
BO3/yXa U ropioyero rasa gns ropenku, Ho crnegyeT OTMETUTb, UTO OTHENPerpaauTenu, ucnosb3yemsle B Npo6ooT60pHOIA
TIMHWK, MOTYT 3aCOPUTLCS, U, Kak CNeACTBUE, MOTYT BO3HWUKHYTb TPYAHOCTW C COXpaHEHMEM YCTOWYMBOro pacxoda npobuil.

A.7.3 BnusaHue HeonpeaenaemMbiX KOMNOHEHTOB

"anoreHcoaepkawme yrneeogopogsl, Hanpumep peoHsbl, NPU BbICOKUX KOHLUEHTPauuax yMmeHbwaiot curdan AT,
CHWXXasl TemMneparypy rnjiameHm.

A.7.4 OtpaBneHue

Otpasnsowme BO3ASNCTBUA HA AATHYNK HEM3BECTHbI.

A.8 POTOUOHU3ALMOHHbIE AaTYUKKU

MpuHumn gencreusa HOTOMOHU3aAUNOHHBIX AaTqukoe (PU[]) ocHoBaH Ha WOHM3AUWKM ra3oB NOCPEACTBOM ynbTpa-
dmoneToBoro (Y®) nanyuenus, ncnyckaemoro cneupansHor Namnon, ¢ M3BECTHON ANWHON BOMHbI U, cCneaoBaTenbHo,
aHeprvei poToHa, 06bIYHO BbipaXxaemoi B dnNeKTpoH-BonbTax (Hanpumep, 10,6 3B). Kpome namnel B MOHW3aLWMOHHOM
Kamepe pacnonaraiotcsl ABa 31eKTpoaa, Mexgy KOTOPbIMU NPUITOXKEHO HanpshkeHue. B MOHW3aUMOHHOW Kamepe mone-
KyIbl ONpeAensiemMoro rasa, Ye noHn3aunoHHe noteHuman (UMM) Hnxe, 4em aHeprmsa pOTOHOB, MCNYCKAEMbIX amnon,
MOHU3NPYIOTCA, N MEXAY ABYMS 3NEKTPOAAMU HAYMHAET NpoTeKkaTh TOK. OTOT TOK NPONOPUUOHANEH COAEPXKAHNIO Onpe-
AErnsemMoro KOMMOHEHTa B AManas3oHe KOHUEHTPaLUWi, OXBaTbIBAIOWMX HECKOIIBKO MOPSAAKOB.

OcHoBHbIE KOMNOHEHTE PU[] — Y®P-namna ¢ reHepaTtopoM BO36yXAAOWMUX MMNYNBCOB (METO4AMU BbICOKOTO
HanpPsPKeHWS UMW BbICOKON YacToThl), ABA ANEKTPOAA-KONNeKTopa ¢ yeunurenem 1, kak npasuno, ounetp u nobyaurtens
pacxoga npobbl. Ana pabotel PUL kakoro-nubo raza gononHUTensHO He TpebyeTca.

BelecTea ¢ 6onee BbiCOKMMM 3HaYeHUsiMu UM, yem sHeprua cdotoHos Yd-namnel, He onpegensiotca ®PU. Ha-
npuMmep, Takve BelecTBa, Kak 3TaH, NponaH, auetuneH wnu metadon, umeiot UM eviwe, yem 10,6 3B — 3HauveHwue,
XapakTepHoe Ans cambiX pacnpocTpaHeHHbix Yd-namn. [dpyrne sewectBa, y kOTopbiX 3Ha4eHnsa UM HemMHOro Huxe
(Hanpumep, aTaHon u atuneH ¢ UMM = 10,5 aB), BbIzoByT cnabeiii curHan ®UL.

B npvHumMne, nockoneky namepeHve o6bIMHO NPOBOAAT B BO3AyXE, BCE BEWECTBA, Y KOTopbiX UM Boiwe, Yem y
kmcnopoga (UM = 12,1 aB) (Hanpymep, BOZOPOA, OKCWA yriepoda u MeTaH), He noaaaloTcs onpeaenexHuto. Mostomy Hert
oco6oii HeobxogumocTn B Y®-namne ¢ 6onee BbICOKUM 3Ha4YeHUeM SHeprum ¢oToHoB, Yem 12,1 3B.

BoamoxxHoCTM MeTogda no onpedeneHnio ropiloYmx ra3oB OrpaHuYeHHbl, U ¢ cambiMU pacnpocTpaHeHHbIMU Y-
namnamuy 3TUM MeTOAOM He yaactcsl oBHapyXWTb BCe roptoyune rasbl.

3Ha4YeHns MOHU3aUWMOHHOIO NoTeHuMana 4nsA PasnuyHbIX BEWECTB MOXHO HalTK B CMPaBOYHOW nNuTepartype unm
Mony4nTb y M3roTOBMTENS razoaHanv3atopoB. K coeamHeHnsIM, KOTOPbIe MOXHO OBHapyXuTb, OTHOCATCS:

- OpraHM4eckne Monekynbl, cogepx)alme HeCKonbKo aToMOB yrnepoga v (Mnu) gpyrmx aroMoB (Hanpumep, knucno-
poaa, cepsl, 6poma);

- HEHacbIWEHHble U apoMaTuyeckue yrieeroaopoasbl;

- aMVHbI;

- PAA rOpHYMX HEOPraHNYeckMX coedMHeHul (Hanpumep, amMmak, CepOBOAOPOA U CepoyITepoa);

- HEeKOTOpbIE Heroptouve rasel (HanpuMep, AMOKCUA a30oTa, OKCWUA, a30Ta U TPUXITOPITUMEH).

OTHOCMTEenbHas vyBcTBUTENBHOCTE PU[] K paznuuHbiM razam, Kak npasBuio, XOpowo U3BECTHA, YTO MO3BONseT
y4YecTb 3TW OaHHble B nporpaMmHoM obecnedeHun raszoaHanusatopa. [Monb3ysicb NpeaBapuTeENbHO YCTaHOBMEHHbIMU
3HaYEHUSIMW OTHOCUTENBHON YYBCTBUTENBHOCTU, MOXHO, NPOBEAst rpagyupoBKy rasoaHanuaartopa no ogHow MrC, npo-
BOAUTL 3aTeM OnpeaeneHne Apyrnx M3BECTHbIX ra3oB, HEMOCPEACTBEHHO CUMTLIBAsI NMOKasaHusl rasoaHanmvsaropa.

Bpems ycTaHoBreHWs NokasaHuii onpeaenseTcs TONbLKO BpeMeHeM, HeobxoauMbIM Ans 4ocTaBku npobsl k G,
TunnuHoe 3HavYeHne BpeMeHW yCTaHOBMeHMA nokasanmini — ot 2 ao 10 c.

A.8.1 ObnacTb npumeHeHus

@M wncnonbaytoT, koraa OCHOBHbIMK TPeBOBaHUAMM ABMSIOTCS BbICOKas YyBCTBUTENBHOCTb, YCTOWYMBOCTL K OT-
PaBrAOLLMM BELLECTBaM 1 Manoe Bpemsi yCTaHOBMNEHUs MOKa3aHWid.

XoTa 8TOT MeToA NpegHasHa4eH NPeuMyLLeCTBEHHO ANSA UCMONb30BaHUS B CTaLMOHAapHbLIX razoaHanusatopax, Ho
NPUMEHAETCA U B NEePeHOCHbLIX (PYYHbIX) UMM NEPEABUXKHBLIX rasoaHanmM3atopax 3nM3oauyveckoro AencTBusl, 06bIYHO
MMeIoLLMX BCTPOEHHbIN nobyauTene pacxoga Ans NpUHyAuTensHoro ot6opa npobbl.

&N npurogen ans onpeaeneHns cogepKaHus rasoB OT eAMHWL, MUMIMOHHBIX goned Ao npumepHo 2000 mnH—".
Taknm o6pa3om, MeToq NpPUrodeH Ans onpeaereHns Kak TOKCUYHOCTM CPefbl, Tak U ee B3PbIBOONAaCHOCTU.
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Kpome Toro, ®U[1 o6b1MHO MCMONBL3YIOT ANS U3MEPEHUS COAEPKaHWs ra30B B OMAna3oHe HEeCKOMNbKUX MWUINNOH-
HbIX [JONeN B TEHEHNe KOPOTKMX NPOMEXYTKOB BPEMEHW, Hanpumep Nnpu NOUCKE YTEYKM.

A.8.2 OrpaHu4eHusi N0 NPUMEHEHUIO

MpuHunn n3mepennii He obecneunBaeT nsbupaTtenbHoe onpeaeneHue ropoyunx rasoe. Jatumk obHapyxusaet
BCE BELWEeCTea, y KOTopbix MM Huxe, yem aHeprua nanydenmns Yd-namnbl.

®UL He moxeT oBHapyXWUTb OKCUA, YINepoaa, BOAOPOA WU MeTaH B BO3AYXE.

®UL He obHapyxuBaeT coeauHeHusi, umetowme UMM, npeeblwaowme 3Hepruio UanyveHns namnsl. bonbwnHCTBO
Aatumkoe obopyaosaHo Y®-namnoii ¢ aHepruer nanydenna 10,6 aB.

Takum o6pa3om, 3TOT METOA He NoAXoAUT ANa 0BHapyXXeHUsl Nerkux NpeaernbHbIX YINeBOAOPOAOB U HEKOTOPLIX
Apyrvux sewects. OgHaKo U3aMeHeHne 3HepMKU usnydeHus namnol ot 8,4 aB (uTo uckniouaet o6HapyxeHne MHOTUX Be-
wecTe) go 11,7 3B (npu onpegeneHUn ropiloumx BEWECTB B BO3AYXe) NO3BONsIeT 06HapyuTb Gonbluee KONMMYECTBO ra3os
(cm. pyKOBOACTBO MO 3KCnyaTaumm).

Namnbl ¢ 6onee BbICOKOW 3HEPIrUEn U3nNy4YeHUs UMeoT Manblii CPOK CryXObI.

®N He pekoMmeHayeTCs MPUMEHATbH NS onpeAeneHus cogepXaHusi onpeaensieMoro KOMMNOHEHTa CBbiwe
2000 MnH~" n3-3a HENWHENHOCTN XapaKTepuCTUKM NpeoBpasoBanns. OrpaHUYeHNs o AUanasoHaM U3MepeHUi yKasa-
Hbl B PYKOBOACTBE MO 3KCIyaTaumMm KOHKPETHOrO razoaHanusatopa.

A.8.3 BnusiHue HeonpeaensieMbIX KOMNOHEHTOB

®U[ obnapaeT YyBCTBMTENBHOCTLIO KO BCEM BeLecTBaM, y KoTopbix UM Huxe, uem aHeprua oToHoB Yd-namnel,
06b14HO 10,6 3B. Ho koadmumeHT YyBCTBUTENBHOCTM CUNBHO 3aBMCUT OT MOHU3ALMOHHbLIX CBOMCTB BELLECTBA.

Mapbl BogblI MOTYT BbI3BaTh CUrHAr, SKBUBANEHTHBIN HECKOSNIBKUM MUITIIMOHHBLIM AONSM. DTOT CUrHan He ABNAETCA
pesynbtatom nonmsauum (LN H,O coctaenset 12,6 3B), a Bo3HukaeT B pe3ynbTate B3auMogencTeusl Bogbl C matepua-
NaMu, OKpyXKaloLWmmMK 3reKTpoabl.

Beicokoe cogepxaHue meTaHa B NPUCYTCTBMU ONPEAENSAEMOr0 KOMMOHEHTa MOXET NPUBECTU K YMEHBLLIEHWNIO
NokasaHuil u3-3a NOAABNEHUS UOHW3ALMMN.

KoHgeHcar, TBepaple yactuubl, NAITHA OT NanbUeB W T.4. HA NTaMMe UK OKHe AaTymKa MOryT U3MEHUTb MHTEHCMB-
HOCTb Y®-nanyueHus u, crnegoBaTensHO, YyBCTBUTENBHOCTD.

A.8.4 OTpaBneHue

OTpaBnsiowme BO34eUCcTBMA HA AaTHUNK HEN3BECTHbI.

MN3mepeHne copgepxaHusa paga coeauHeHun, Hanpumep CrnoXHbIX 3bUPOB UMM CTUPONA, MOXET MPUBECTU K
Pa3noXeHuio BELLECTB, NOABEPIHYBLUMXCA BO3AENCTBUIO YP-n3nyveHusi, n oTrnoxeHuio ux Ha konbe Yo-namnbl. Cnego-
BaTelnlbHO, PEKOMeHAyeTCsl PerynsipHo ounwate Y$-namny B COOTBETCTBUM C YKa3aHUSIMU, NPUBEAEHHBIMU B PYKOBOACTBE
no 3Kcnnyaraumm.

A.9 MapamarHuMTHbIA gaT4yuK KUcnopoga

Kvecnopog obnagaet cunbHbIMU NapamMarHUTHBIMK CBOMCTBaMKW (BTATMBaEeTCs B MarHuTHoe none). asbl, coaep-
Xawme kucnopogd, 6yayT cTpeMuTbCsl pa3aenuTbes B CUNIBHOM MarHWTHOM None C CMNOM, NPONOPLMOHANBHONW 06bem-
Hoin gone kucnopoga. NO n NO, pasgensioTcsi B NponopLMOHanbHO MeHbLUEW CTeneHu, Ans Apyrux rasoe 3ddekr
NpaKkTU4eCcKN OTCYTCTBYET, YTO denaeTt 3TOT MeTOoA OYeHb M3bmpaTenbHbIM K KMCNOPOAY NPU OTCYTCTBUW 3HAYMTENBbHBIX
KOIM4eCTB OKCMOOB a30Ta.

Mcnonb3oBaHue napaMarHMTHbIX CBOMCTB KUCMOPOAa BO3MOXHO HECKONbKMMU cnocobamu. B patunke marHuto-
MEXaHU4YeCKOro TUNa UCMOmNb3yeTCsl O4EHb JIErkUii U ManeHbKUii POTOP C TOPCUOHHOM NMOABECKON, MOMELEHHBIN B CUINb-
HO€ HEeOQHOPOOHOE MarHUTHOE Nore, POTOP BLINOIHAETCS B BUAE raHTeNbky M3 guaMmarHMTHOro martepuana. Bpauwexue
poTopa, BbI3BAHHOE MPUTSKEHUEM MapamarHWTHOroO rasa B MarHWTHOM none, obHapyXuBaeTcsl ONTUYECKW, B MarHMTo-
MEXaHUYeCKMX JaTHMKax KOMMEHCaLUMOHHOro tuna uenb o6paTHOl CBSI3W 3MeKTpOMexXaHU4Yecku Bo3BpallaeT poTop B
ncxogHoe coctosHve. CnegosaTtensHO, TOK B Lenyu o6paTHOM cBsA3u ByaeT NponopuUMoHaneH yriy 3akpyunuBaHus ynpyroro
nogeeca poTopa u, cregosartensHo, OyaeT nponopumnoHarneH coaepxXkaHuto napamarHuTHoro rasa. Heobxoammo obec-
neYnTb KOMMEHCaUMIO BMNWAHWSA JaBEeHWs M TeMNepaTypbl Ha curHan gatyvka. MarHutomexaHndeckme gatHuku Takke
YyBCTBUTENbHbI K yAapam u BUGpaLun, TeM HE MEHEE UX BO3MOXHO CAenaTtb YCTOWYMBLIMM K TPAHCNOPTUPOBAHWIO.

B gatunke TepmMomMarHWTHOro TMnNa UCNonb3yeTcs TemnepaTypHasa 3aBUCMMOCTb YAeNbHON MarHUTHON BOCMPUUM-
UMBOCTH, kKOTOpasi o6paTHO NponopLMoHanbHa Temnepatype. MNoTok razoBoli Npo6bl pasgenseTca Ha aAee YacTu. [Mpo6a
B OJHOM NOTOKe HarpesaeTcs npumepHo Ha 100 K Beile TemnepaTypbl OKpyxatowei cpeasl. B HeogHOpoaHOM MarHuT-
HOM none Gnarogapsa pasHuLe B MarHWTHOW BOCMPUMMYMBOCTU NapaMarHUTHOIO rasa Mnpu ABYyX pasHblX 3HAYEHUsIX
TeMmnepaTyp co3gaeTtca ABuxeHue npobbl («MarHUTHLIA BeTep»). OTOT NoToK obHapyxuBaeTcs bnarogaps cBoemy
oxnaxgarwoliemy BO3OENCTBUIO Ha HarpeBaTerbHbI 3NeMeHT, BKIIOYEHHbI B MOCTOBYIO cxeMy. CurHan pasbanaHca
MOCTa SIBISIETCS MEPON CoaepxaHus kucnopoaa. lNokasaHusi razoaHanusaTopa o6bIMHO 3aBUCHAT OT MONOXEHUsI B MPO-
CTpaHCTBe, CrefoBaTenbHO, AaHHbI MEeTOA NPUMEHUM Ansi CTauMOHapHbLIX razoaHanu3aTopos.

Jdatumkn marHMTONHEBMaTUYECKOro Tuna namepsiiotT auddepeHumansHoe AaBneHne, Bbi3BaHHOE NOTOKOM napa-
MarHUTHOro rasa, BTSHYTOr0 B HEOAHOPOAHOe MarHuTHoe norne. [Ans Hux TpebyeTcs UCNoNb3oBaHWe ra3a CpaBHEHWS,
HanpvMep asoTa, NoAaBaeMoro ¢ OYeHb MarbiM pacxogom. [nsi nony4yeHus curHana AaeneHusi, NponopuMoHansHOro
codepXaHuio kucrnopoaa, 06bIYHO UCMONB3YIOT MOAYNALMI0O MAarHUTHOIO MOIs.

A.9.1 O6nacTb NpUMEHeHunA

MapamarHWTHbIA AaT4YWK UCTIONB3YIOT Anst onpeaeneHunst Kucnopoaa B criyyasix, Korga OCHOBHbIMK TpeGoBaHUsAMM
ABNAOTCA M3bupaTenbHOCTh, 4ONTOBPEMEHHAsH CTAOMIBHOCTb M YCTOMYMBOCTE K OTPaBRsIlOWLMUM BelLeCTBaM.
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JaHHbI gaTuvk npurogeH ans namepeHns obbemHon gonu kucnopoaa B gananasoHax ot 0% — 1% go 0 % —
25 %. BoamoxHo onpepenenne snnote go 100 % obvemHon gonu. PasHuua mexay HWKHUM M BEPXHUM npeaenamm
AnanasoHa m3mepeHuii o0bemHON AoNM Kucrnopoaa AomkHa npesbiwatb 0,5 %.

B 3aBMCUMOCTM OT 0COBEHHOCTEN KOHCTPYKUMWN AaTHMKa Bpemsi YCTAHOBMEHWs1 NOKa3aHuii MOXeT BapbuMpoBaTbCsl
ot 68040 c.

A 9.2 OrpaHuyeHUs NO NPUMEHEHUIO

B 3aBucumoctn o1 0CO6eHHOCTEN KOHCTPYKUUM AaTymKa rasoaHanm3aTopbl MOTyT:

- UCNONb30BaTh OAVH WM HECKONBbKO BCMOMOraTerbHbIX ra3os;

- coaepXarb UCTOYHUKW BOCNNAMeHeHWs1 (HarpeTble YyBCTBUTENbHbIE 3NIEMEHTDI);

- 6bITb YyBCTBUTENBHBIMK K YAapam u (unu) subpavuum.

B GonblwunHcTBE criydyaeB HeobGxoaMma KOMIMEHcaUusl BIMSIHAA U3MEHEHWUI AaBINEHUs U TeMnepaTtypbl.

A.9.3 BnusHue HeonpeaenaeMbiX KOMMNOHEHTOB

3a ncknovennem NO n NO,, curHan oT KOTOPbIX NP PaBHOM C KWCNOPOAOM COAEPXKaHUW paBeH NpubnuantensHo
50 % un 4 % cOOTBETCTBEHHO OT CUrHara, BbI3BAHHOTO KMCIIOPOAOM, HE BLISBNEHO CYLLECTBEHHOW YyBCTBUTEIIBHOCTM K
Apyrum rasam.

A.9.4 OtpaBneHue

OTpaensiowme BO3AeHCTBUA HA JATUNK HEM3BECTHbI.
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MpunoxexHue B
(cnpaBo4Hoe)

XapaKTepucTUKKN OKpYXKaloLein cpeabl

B tabnuue B.1 npuBeaeHbl MUHUMarbHble TpeGOBAHNA K BHEWHUM BO3AENCTBYIOWMM (DakTOpam, HOPMUPYEMbIE
FOCT P 52350.29.1. NMoapobHas nHdopmauus no MeToAam UCNLITAHUIA W NpaBunaMm NPUEMKN NpuBegeHa B YNOMsIHY-
TOM CTaHpapTe.

Ycnoeuna okpyaiollei cpefbl Ha MecTe aKcnnyaTauun Bcerga goNXHbl COOTBETCTBOBATL MPUBEAEHHLIM B PYKO-
BOACTBE MO akcnnyaTaumn. Ecnu ol BeixoasT 3a npegensl pabounx ycnosuin, yCTaHOBNEHHbIX U3rOTOBUTENEM, criegyeT
COrnacoBaTtb C HUM BO3MOXHOCTb MUCMOINb30BaHUs ra30aHanMTUHeckoro 060pyaoBaHns B TakMX yCIIOBUSIX.

Tabnuuya B.A
XapakrepucTtuka 3Havenue cornacHo FOCT P 52350.29.1
XpaHeHue B OTKMNIOYEHHOM 24 4 npu Kaxgon Temneparype, nocnegoBartensHo:
COCTOAAHUM MuHyc 25 °C
nnioc 20 °C (Ha okpyxaiowem Bo3gyxe)
nnioc 50 °C

nnioc 20 °C (Ha okpyxalowem Bo3ayxe)

HnanasoH pa6Goynx Temnepartyp | MNMepeHocHblie/nepeaBnXHbIE

rasoaHanu3aTtopbl ot munyc 10 °C po nnioc 40 °C
BbIHOCHbIE AATHYUKM oT muHyc 25 °C go nnioc 55 °C
Bnoku ynpaenexus or5°Cpos55°C
CraumoHapHble razoaHanusaropbl
CO BCTPOEHHLIM 4aTHNKOM oT muHyc 25 °C go nnioc 55 °C

Avnana3oH aTmocdepHOro O1 80 po 120 kMa

OaBreHus

AvnanasoH OTHOCMTENbHOW O1 20 % 8o 90 %

BMNaXHOCTU OKpyXatoLwero

BO3ayxa

CkopocTb Bo3gywHoro notoka | flo 6 m/c

Bubpauus FazoaHanu3aTtopbl CO BCTPOEHHBLIM AaTYUKOM:

- yactora 10—30 Ny, amnnntyaa cmewwenuns 1 mm;

- yactota 31—150 'y, amnnuTyaa yckopeHus 19,6 m/c2.
azoaHanu3aTopbl ¢ BLIHOCHBIMU JaTHUKaAMM:

- vyacrota 10—30 Ny, amnnutyga cmewenna 1 mm;

- yactota 31—150 Ny, amnnutyaa yckopenus 19,6 m/c2

UcnbiTaHne rasoananuaatopos | MopTtaTuBHbIE (HOCUMbIE) — BbICOTa NageHust 1 M.
c6GpacbiBaHuem MepeHocHble, maccon MeHee 5 kr — BbicoTa nagenusi 0,3 m.
MepeHocHble, Maccol bonee 5 kr — BbicoTa nagenus 0,1 m
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MpunoxeHne C
(cnpaBoyvHoOe)

TunoBasn cbopma ONMPOCHOro NMCTa No ycnoBuUAM aKkcnnyaTaumu
N TeXHU4eCKUM TpeGOBaH UAM K ra3oaHanusaTtopam roprovux rasoB

1 Kpatko onvwmTe 3agady, kotopasi TpebyeT onpeeneHusi roploYnx rasoe (C ykasaHnem metoga orbopa npobbi,
0COObIX YCMOBUI 3KCTNyaTauum, MecTa yCTaHOBKM rasoaHanu3aropa).

2 YKaxuTte pacctosiHne oT brioka ynpaeneHus 40 BbIHOCHOMO AaTumka

3 Mepeuncninte roptoune rassl 1 (Unn) napel, kKOTopble TpebyeTcst onpeaensitb, U NPUMEPHbI COCTaB aHarNuaupy-
eMoi cpegbl.

a3 unn nap* CopepxaHue Mpumevanus
(eAnHWLbI M3MepeHunst)

Ecnv npegnonaraetcsi NpUCYTCTBUE HECKONbKUX FOPIOYNX ra3oB, YKaXKuTe, HEO6X0AUMMO onpeaensTe WX CyMMy v
Kaxablli KOMNOHEHT B OTAEMNbHOCTU.

4 B kakoW cpege Heobxogumo onpeaensaTb ropioyumne rassl — ¢ HopmarnbHbiM (21 % O;), NOHMXEHHBIM UK NOBbI-
LWEeHHbIM cogepXXaHnem kucnopoga?

MpuMepHoe 3HaueHne OOBEMHON OONW KMCNOPOAa B aHANU3Upyemol cpeae:

oT % ao %.

5 Tpebyemelii(ble) Ananas3oH(bl) M3MEepeHNA razoaHanu3aTopa, OTNWYHbLIA(bIe) OT AManas3oHa AOB3PbIBOONACHLIX
KOHUEHTpaLuui.

6 [uana3oH 3HaueHuii TemnepaTypbl OKpyxatoLlwen cpeabl Ans 6noka ynpaesneHust:

oT °C MWMHUMYM [0 °C makcumym

[Mpegnonaraemoe HOMWHaNbHOE 3Ha4YeHMe Temneparypbl: °C

7 OvanasoH 3Ha4YeHUn OTHOCUTENbHOW BNAXHOCTM OKPYXaloLWen 1 aHanuanpyemon cpep;

oT % MWHUMYM [0 % mMakcumym

8 [uanasoH 3HaueHWli JaBMeHUst aHanManpyemon cpepbl:

oT MMa muHumym po MMa wmakcumym

* XenaTteneHo Hapsdy ¢ HA3BaHWEM BELLECTBa NPUBECTU €r0 XMMUYECKYI0 hOpMYny.
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9 NuHeHasa cKOPOCTb BO3QYLWHBIX MOTOKOB B aHaNU3MpyemMmon cpege:
oT M/C MWHUMYM OO M/C MakcumMyM

10 Apyrve enmswowme dakTopsl (MPUCYTCTBUE MbINK, KOPPO3UMOHHO-AKTMBHBIX BELWECTB, AbIMa, TYMaHOB U T.4.).
MoxanyrcTa, ykaknte TUM 1, €Cny BO3MOXKHO, KONMYeCTBO.

11 YkaxnTe, UMEIOTCS N B aHanu3MpyeMoi cpefle KpeMHUN, CBUHEL, ranoreHcoaepxawme coeguHeHusa unu
Apyrve BelLecTBa, KOTOpble MOryT NOBMAWATL HA YyBCTBMTENbHOCTb ra3oaHann3aTopa U Ha ero TeXHMYeckue xapaktepmc-
UK.

12 XapakrepucTuka mecta yCTaHOBKM rasoaHanuaaropa:

[[aszoBas rpynna: 3oHa:
[azoBas rpynna: 3oHa:

13 Tpebyemoe gononHuTensHoe obopyaoBaHue:
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MpunoxeHue D

(cnpaBo4Hoe)

Tunosas cbopma npoTOKoNna npoeegeHNA TeXHUYECKOro O6Cl1y)KI/IBaHI/I$I

rasoaHanu3aTopoB ropro4ynxrasoB

NaroToBuTens:

HanmeHoBaHne mogenu:

Hara 3akynku:

[Jata noctynneHus Ha Texo6CnyxuBaHue:

3aBoacKon NopsaKoBLIA HOMEP:

MaeHTudurkaumMoHHble JaHHble Nonb3oBaTens:

[MoeepoyHasi razoBasi CMeCh:

MecTto ycTaHoBKu:

TexHudeckoe obcnyxvBaHue (KpomMe Nepuoanyeckoii rpagyvpoBkm)

Oarta MprunHa noctynneHus
- CoaepxxaHue paboTt u
flaHoeoe HeuncnpashocTb Mepepnan: OB6enyxmMBaHUE | sgmeHenHble 3anacHble
TexHu4eckoe npoBen: GacTH
obcnyxvBaHue
Mpumevanns:
Mpumevanuns:
Mpumevanuns:

OTMeTKM O NPoBeAeHUN rpagyvpoOBKU

Dara

MpumevaHus
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Mpunoxenune QA
(cnpaBo4Hoe)

CBeaeHus1 0 COOTBETCTBMU CCbINOYHbIX HAUUOHaNbHbIX
CTaHAApTOB MeXAyHapoAHbLIM cTaHA4apTaM, UCNONb30BaHHbLIM B Ka4eCTBe CChINO4YHbIX
B NpUMeHeHHOM MeXXAyHapoaAHOM cTaHaapTe

Ta6nwuya OAA

OB03Ha4YeHne CChINOYHOro CreneHb O6o3HaYeHne 1 HAMMEHOBAHUE CCbINOYHOrO
HaLMOHANLHOro cTaHgapTa COOTBETCTBUA MeXayHapoOHOro cTaHgapra craHgapra
FOCT P 51330.19—99 MOD MO3K 60079-20:1996 «3nekTpoobopyaoBaHve Ans B3pPbIBOO-

nacHbIX rasoBblx cpeg. Yactb 20. [laHHble MO roploYmm rasam m
napam, OTHOCALLMECH K IKCnryaTaumm 3anekTpoobopyaoBaHusi»

FOCT P 52350.19—2007 IDT M3K 60079-19:2006 «B3apbiBoonacHsle cpepbl. Yacte 19. Pe-
MOHT, NPOBepKa U BOCCTAHOBNEHUe anekTpoobopyaoBaHusy

FOCT P 52350.29.1—2010 MOD M3K 60079-29-1:2007 «BapbiBoonacHble cpegpl. YacTte 29-1.
azoaHanuaaTopbl. TpeboBaHUA K 3KCNNyaTaLMOHHLIM XapakTe-
pUCTUKaM rasoaHanuaaTopoB roprYnx ra3oBy»

FOCT P M3K 60050-426—2006 M3K 60050-426:1990 «MexayHapoaHbliA aNeKTPOTEXHUYEC-
IDT kuih crnoBapb. naea 426. 3nekTpoobopygoBaHne Ons B3PbIBOO-
nacHbIX cpea»

FOCT P MOK 60079-0—2007 IDT M3K 60079-0:2007 «BapbiBoonacHbie cpegbl. HYacte 0. Onex-
Tpoobopyaosanne. Obwune TpeboBaHWA»

FOCT P M3K 60079-10-1—2008 IDT M3K 60079-10-1:2008 «B3apbiBoonacHbule cpeabl. Yacte 10-1.
Knaccudukaumsi 30H. BapbiBoonacHbie rasoBble cpegbl»

MpumeuyaHue— B HacTosweih Tabnuue NCNoNb3oBaHbI criedyiolme ycnoBHble 0603HaveHns crenexn
COOTBETCTBUS CTAHOAPTOB:

- IDT — ngeHTu4YHble cTaHaapThl;

- MOD — moancuumpoBaHHbIe CTaHgapThbl.
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YK 621.3.002:05—213.34:006.354 OKC 29.260.20 nes3 OKI142 1510

KrtoueBble croBa: razoaHan“3aTopbl FrOpHoYMX rasos, rasoaHanusaTopbl KUCNopoda, rasoaHanuTMYeckue cucTte-
Mbl, 3NeKTPooBopYAOBaHNE B3PbLIBO3ALLMLLEHHOE, TPUHLMMLI USMEPEHR, BLIGOP rasoaHanaaTopoB, Xapakrepu-
CTUKM ra3oBbIX yTeuek, BbIBop MecTa yCTaHOBKM AaTYNKOB, MPOBGOOTEOPHBIE NUHUM, OTPaHUUEHNS MO MPUMEHEHNO
rasoaHann3aTopoB, BMsIH/E HeonpeaenseMbiX KOMMOHEHTOB, MOPSAOK NpoBeAeHNs MPOBEPKM (rpadynpoBKM)
rasoaHan13aTopoB, NMoAroToBka Nonb3oBaTenei rasoaHannsaTopoB, MOAroTOBKa CNeLManiCToOB No TEXHUYECKOo-
My 06CNyKMBaHMIO ra3oaHann3aTopoB
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