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Mpeancnoeue

1 MOOTOTOBINEH AkunoHepHbIM obliecTBOM «HayuHo-UccnenoBaTenbLCKUA MHCTUTYT OXpaHbl aTMOC-
depHoro Bozgyxa» (AO «HWW Atmocdepa») Ha ocHoBe cOBCTBEHHOIO MepeBoda Ha PYCCKUIA A3bIK aHrmno-
A3bIYHOW BEPCUU CTaHAapTa, YKa3aHHOro B NyHKTe 4

2 BHECEH TexHn4eckuMm koMuTeToM no cTaHgapTtusaumn TK 457 «KayecTtBo Bo3gyxa»

3 YTBEPXIEH W BBENEH B JEWCTBWE Mpukaszom deaepanbHOro areHTCTBA MO TEXHWUYECKOMY
perynupoBaHuio U metpornorum ot 29 asrycta 2023 r. Ne 751-cT

4 HacTtosilymin cTaHgapT MAeHTUYEH MexayHapogHoMmy ctaHgapty MCO 10849:2022 «Bwibpockl cTaumo-
HapHbIX MCTOYHMKOB. OnpegeneHne MaccoBOW KOHLEHTpaLMM OKCMA0B a3oTa. XapakTepUCcTUKM aBToMaTuye-
CKUX UameputeneHbix cuctem» (1ISO 10849:2022 «Stationary source emissions — Determination of the mass
concentration of nitrogen oxides in flue gas — Performance characteristics of automated measuring systems»,
IDT).

Mpu NPUMEHEHWKM HACTOALLEro cTaHaapTa peKoMeHAyeTCA UCMOMb30BaTh BMECTO CChINTOYHBLIX Mexay-
HapOOHbIX CTAHAAPTOB COOTBETCTBYIOLME UM HaLWOHaNbHbIE CTAHOAPTHI, CBe0eHUsI O KOTOPbIX NpUBEaeHb] B
JOMNOMNHUTENBHOM npunoxeHu A

5 BBAMEH IoCT P MCO 10849—2006

lNpasuna npumeHeHUss HacmosAweao cmaHdapma ycmaHoeeHbl 8 cmambe 26 @edepanbHO20 3aKoHa
om 29 uwoHs 2015 2. Ne 162-®3 «O cmaxdapmu3sayuu 8 Pocculickoli ®edepauyuuy. MHgopmalus o6 u3-
MeHEeHUsX K HacmoswemMy cmaHoapmy nybrnukyemcs e exe200HOM (M0 COCMOSHUK Ha 1 aHeaps mekyueao
200a) uHghopMayUOHHOM ykazamene «HayuoHansHsle cmandapmel», a oghuyuansHbil mekcm uameHeHul
U MoNPaeoK — 8 eXeMeCHsYHOM UHGOpMaUyUOHHOM ykalamene «HayuoHanbHbie cmaHOapmbl». B cny4yae
nepecMompa (3aMeHbl) Uu OMMeHbl HacmosAweao cmaxdapma coomeemcemeyroujee ysedomieHue bydem
onybnukosaHo & brnuxaluwieMm 6bINycKe eXeMecsyHo20 UHEOPMayuOoHHO20 yKkasamesns «HayuoHanbHble
cmaHOapmsi». Coomesememaeyiolasl UHGhopMayus, ysedoMIeHUE U MEeKCMbl Pa3Mewalomcs makxe 8 UH-
ghopmauuoHHoU cucmeme obLezo nonk3oeaHus — Ha oguuuansHoMm calime @edepansHo20 azeHmcmea rno
MEeXHUYECKOMY peaynupogaHuro u Memponoauu 8 cemu MHmepHem (www.rst.gov.ru)

© IS0, 2022
© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuaayuuy», 2023

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO MMM YACTUYHO BOCMNpPOU3BEOEH, TUPaXXMNPOBaAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OC*)MLI,MBJ'II:HOFO n3naHua bes pa3pelieHunsa <De,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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BeegeHue

Oxkcuabl asota 06pasyoTea B GONbLUNMHCTBE NPOLEcCoB ropeHus. MNpu cxuraHum TBephoro TonnvMea B
pes3ynLTate OKMCNEeHWst a30Ta, BXOAALLEro B COCTAB TOMNMUBA, a TaKKe NPW OKUCMEeHWM a30Ta BO3AYXA, UCNonb-
3yemoro B npouecce ropeHus. Konnyecteo obpasyolmxca OKCMO0B a30Ta 3aBUCUT OT COoAepXKaHua asoTa B
TONNUBE, KOHCTPYKLWN CTALUMOHAPHOMO UCTOYHWUKA BbIOPOCOB U PEXWMOB FOPEHMUS.

Okecuabl a3oTa, coaepKalluecs B OTXOOALIMX rasax cTaHAapTHbIX NPOLIECCOB ropeHus, CoOCcToAT Npubnu-
3uTensHo Ha 95 % un3 moHookcuaa asota (NO). OcTaBlwuminca okeug npeactaenseT coboi NpenmyLLecTBEHHO
avokeng asota (NO,), obpasytowuitcs B pesynstate okucnenus NO npu cHUXeHWN TemnepaTypbl rasa B ra-
soxoge. 3tn aea okcupa (NO + NO,) obbiuHo obosHauarTea kak NO,. Crieqyer 0TMETUTB, YTO B OTXOAALWMX
rasax HeKkoTOpbIX MPOLIECCOB MPUCYTCTBYHOT ApYriue OKCUAbI a30Ta, YTo nameHset oTHolweHne NO k NO,,.

CopepraHve OKCUO0B a30Ta B OTXOAALLMX ra3ax yCTaHOBOK AN CKUraHWs ONpeaensioT PpazHbIMU XUMA-
YyecKMMu/aHaNnMTUYECKNMK, a TakKe MHCTPYMEHTanbHbIMKM METO4aMM.

v
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

BblBPOCbI CTAUMOHAPHbIX ACTOYHUKOB

Onpep,eneHue MaccoBOM KOHUeHTpauMMn OKCMAoB a3oTa.
xapal{TepHCTHKM aABTOMAaTU4YeCKUX USMepPUTENbHbLIX CUCTEM

Stationary source emissions. Determination of the mass concentration of nitrogen oxides in flue gas.
Performance characteristics of automated measuring systems

Oarta BeepeHna — 2024—01—01

1 O6bnacTb NnpUMeHeHUs

HacTosawwii ctaHgapT ycTaHaenueaeT Tpeb0oBaHUS K OCHOBHLIM 3KCMyaTaluWMOHHLIM XapakTepuMcTUKam aB-
TOMaTUYeCKUX U3MepPUTENbHLIX CUcTeM okcuaos asota (NO,) B 0TXoAALLMX rasax CTauvoHapHbIX MCTOYHWKOB.

MeToa no3eonsieT NpoBOAWTb HEMpPepbIBHbIA MOHWTOPWMHI C MOMOLLBK CTalMOHAPHO YCTaHOBMEHHbIX
cuctem namepeHus seibpocos NO,.

HacToawmi ctTaHaapT COAEPKUT ONUCAHUE IKCTPAKTUBHLIX CUCTEM U in Situ (HE3KCTPaKTUBHLIX) CUCTEM,
BKIMHOYAHLLUX ra3oaHanu3aTopsl, MPUHLWN AEACTBUS KOTOPbIX OCHOBAH Ha OAHOM U3 CNeaywmx MeTodoB:

- xemunoMmuHecueHumm (XI1);

- HegucnepcuoHHon uHpakpacHoi cnektpockonum (HOWK);

- MK-cnektpockonum ¢ npeobpasoBaHnem Pypoe (MKMP);

- HegucnepcuoHHon Y®-cnektpockonun (HOYD);

- oudbdepeHunansHoW onTudeckon abcopbumnoHHon cnektpockonuu (OOAC).

JonyckaeTca Ncnonb30BaHWe 3KBMBANEHTHLIX MHCTPYMEHTANbHLIX METOLOB, TAKUX KaK MeTogbl nasep-
HOW CNEKTPOCKOMWK, MPU YCMOBUW, YTO OHW COOTBETCTBYHT MUHUMAMNbHLIM TpeboBaHWAM, N3NOXEHHbIM B
HacToAWEeM cTaHaapTe. MiamepuTenbHas cucTemMa MOXeT ObiTb MpoBepeHa ¢ UCMoNb3oBaHUeM cepTuduun-
POBaHHbLIX CTaHOAPTHLIX 0OpPa3LOoB rasoBbIX CMECEeN B COOTBETCTBUM C HACTOSALWMM CTaHAapTOM MMM aHano-
rMYHBIMM MeTodaMMu.

MpuMepbl XapakTepUCTUK aBTOMaTUYECKUX naMmepuTensHeix cuctem (AMC), ocHOBaHHLIE Ha Bbileyka-
3aHHbIX NPUHUMNAX, NpUBeaeHbl B npunoxeHun F.

2 HopmMmaTuBHbIE CCbINKK

B HacToslem cTaH4apTe MCNoMNb30BaHb6I HOPMATUBHbLIE CChIMKW Ha Creaytowme cTanaapTsl [ona gatu-
POBaHHbIX CChIFIOK MPUMEHST TOMBKO YKasaHHOe M34aHWe CChIFIOYHOro cTaHgapTa, ANs HedaTUpoBaHHbIX —
nocrnegHee usgaHue (BKNoYasa Bce U3MeHeHus)]:

ISO 9169, Air quality — Definition and determination of performance characteristics of an automatic
measuring system (KauecTBo Bo3gyxa. TepMMHONOrUS 1 onpegeneHue pabouynx xapakTepucTuk agTomatmye-
CKUX M3MEPUTENbHBIX CUCTEM)

ISO 14956, Air quality — Evaluation of the suitability of a measurement procedure by comparison with
a required measurement uncertainty (KadecTtso Bozgyxa. OueHka NpUrogHoOCT METOAMKN M3MEepeHus nyTem
cpaBHeHus ¢ Tpebyemoil HeonpeaeneHHOCTBI0 U3MEepeHNs )

3 TepmuHbI 1 onpegeneHns

B HacTodawem ctaHgapTe npuMeHeHbl cnegywune TepMUHblI C COOTBETCTBYKOLLMMUK onpedeneHnamMn.

MapaHune ochbuumnansHoe
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MCO n M3K BegyT TepmuHonoruyeckne 6asbl AaHHbIX AMS UCMONb30BAHWA B CTaHA4apTU3aUMm no cne-
OyIoLWMM agpecam:

- nnaTtdgopma oHnanH-npocmoTpa MCO: pocTynHa Ha https://www.iso.org/obp;

- Onektponeaua M3K: noctynHa Ha http://www.electropedia.org/.

3.1 razoaHanuzaTtop (analyser): AHanuTudeckuin Bnok asmomamuyeckol u3MepumernsHOU cucme-
Mbi (3.2) ona aHanuaa oTXofsLlero rasa.

[MCTOYHUMK: MCO 12039:2019, 3.1]

3.2 aBToMaTuyeckana namepuTtenoHas cuctema; AVC (automated measuring system, AMS): Mamepu-
TernbHasa cUcTeMa, KoTopasi B aBTOHOMHOM PEeXUMe Mpu KOHTaKTe C uccregyemMbiM OTXOASLWM ra3om BO3Bpa-
LL{aeT BbIXOAHOW CUrHan, NponopLMOHanbHbIA (hU3N4eCcKon eanHuLe uaMepsemMol eennuduHbl (3.9).

[MCTOYHUMK: MCO 9169:2006, 2.1.2, Mmoand1LMpoBaHO — NpUMeYaHme yaaneHo]

Mpumeuvanme 1 — B HacToswem craHgapte AVC — aTto cucTema, KOTopas MOXeT ObiTb YCTAHOBNEHa Ha
razoxope Wnn AbIMOBOIA Tpy6e ANs HENPepbLIBHOTO UM NEPUOANYECKOTo M3MepeHNA MaccoBoii koHueHTpauun NO, NO,
v NO,.

3.3 in situ AWUC (in situ AMS): HeakcTpakTuBHble cucTeMbl 6e3 oTbopa npob oTxogsLero rasa, KoTopble
U3MePSIOT KOHLEHTPaLUUo HENOCPEACTBEHHO B ra3oxofe Mnu asiMoBoi Tpy6e.

MpumedvaHue 1 — Cuctembl MamepeHns 6es otbopa Npob MaMepslT KoHUeHTpauuio nubo B nonepevyHoM
cevyeHun TpyBbl UnK rasoxoda, NMbo B ToUKe BHYTPK razoxona unu Tpyool.

3.4 napannenbHble naMmepeHus (parallel measurements): MamepeHusi, BLIMNONMHEHHbIE B OOHOM U TOM
»Ke ra3oxofe B OHOM 1 TOK e NNocKocTU oThopa npob 3a TOT Xe Nepuo BpeMEeHU C NMOMOLLLH TECTUPYEMOTo
AWNC u pechepeHmHbivM memodom (3.14) B Toukax, pacnonoXeHHbIX Ha HeBonbLLIOM paccTOAHUKA APYr OT Apyra,
C Nony4YeHneM nap U3MepeHHbIX 3Ha4YeHWUA.

MpumeyaHne 1 —Cm. 3.21.

3.5 otgenbHbIW OTKNMK (independent reading): MNokasaHue, NONy4YeHHOe Yepes WHTepBan BPeMeHM,
COOTBETCTBYHOLLWNA He MEHee YeM YeTbipeM BpeMeHaM OTKITNKE.

3.6 mewarwulee BNMAHME; NepeKkpecTHaA YyBCTBUTENbHOCTL (interference cross-sensitivity): Otpu-
LuaTtensHoe Mnu MonoXuTensHoe BAWSHWE Ha OTKIWK W3MEPUTENbBHON CUCTeMbl M3-3a TOro, YTO KOMMOHEHT
npobkl He ABNSETCA N3MEPAEMON BENMHUHON.

3.7 mewlaollee BNUAHME; Mellarolee BewecTBo (interferent, interfering substance): Belwectso, npu-
CYTCTBylOLLlEE B MCCregyemMoM OTXOOSILEeM rase, cCoaepXaHue KOTOPOoro He ABMAEeTCA u3MepaemMol eenuyu-
Hou (3.9), HO KOTOpOe BNUSAET Ha BbIXxogHOW curHan AMC (3.2).

3.8 HecooTtBeTcTBME (lack-of-fit): CucTtemaTnyeckoe OTKNOHeHWe B Npegenax AvanasoHa KanvOpoBKK
Mexay pesynsTaTamu M3MepeHWin, paccunMTaHHbIMU MO KanMBpPoBOYHOM PYHKUMMW, NMOCTPOEHHOW C NPUMEHEHW-
eM cepTUdULNPOBaHHbBIX CTaHAAPTHLEIX 06pasuUoB, N COOTBETCTBYIOWMMM aTTeCTOBaHHbIMY 3HAYEHUSAMU 3TUX
CTaH4apTHbIX 06pa3uos.

MpumeyaHue 1— HecooTBeTCTBME MOXKET 3aBUCETL OT PEIYNLTaTa U3MEpPEeHUa.
MpumeyaHne 2— BblpakeHWe «HECOOTBETCTRME» YACTO 3aMEHSIETCA B NMOBCEAHEBHOM fA3bIKe AN NMHERHbIX
OTHOLLUEHWA HA «NMMHEWHOCTbY» UMW «OTKNOHEHWE OT NMUHENHOCTUY.

[MCTOYHWMK: MCO 9169:2006, 2.2.9, moandvunpoBaHo — NpuMedaHue 2 yoaneHo]

3.9 uamepseman Benu4inMHa (measurand): BenuuuHa, nognexaiias U3MepeHuHo.

[MCTOYHWK: Pykoeopcteo MCO/M3K 98-3:2008, B.2.9, MmognduLMpPOBaHO — MPUMEP U NPpUMeYaHue
yaaneHsbl]

3.10 achpekTneHOCTL KoHBepTepa NO,/NO (NO,/NO converter efficiency): 3¢ dektuBHocTb, € KOTO-
pon npeobpasosatenbHblin 6ok aHanusatopa NO, BocctaHasnmeaeT NO, o NO.

3.11 akcnnyaTauMoHHble xapakTepucTuku (performance characteristic): TexHu4eckne xapaktepucTu-
K 0BopynoBaHus, onpeaensiowme Ka4ecTso ero paboTol.

Mn purMeEHaAaHME 1 — SKCHJ'IyaTaLWIDHHb[e XapaKTepPUCTUKKN MOTYT ObITb ONMCaHbI 3Ha4eHnAaMn, gonyckamum mnu
Anana3oHamu.

3.12 nepuog aBToHOMHOM paboThkl (period of unattended operation): MakcumankeHeIn MHTepBan Bpe-
MEHU, B TEHEHWE KOTOPOro 3KCNNyaTalNOHHbIe XapakTepPUCTUKK OCTalOTCA B 3a4aHHOM AManasoHe 6e3 BHeLw-
Hero obcnyX1MBaHWs, HaNnpUMep 3anpaeka, perynupoBka.

[MCTOYHUMK: MCO 9169:2006, 2.2.11]

M puMeEHaHME 1— ['Iepmo,q ABTOHOMHOW DaGOTbI 4YacCTO Ha3biBakwdT MHTEPBANomM TEXHUM4YECKOro OﬁCJ'Iy}KHBaHMH.
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3.13 aTTecToBaHHbLIA cTaHOapTHbIW oOpa3sel, cepTudUUMPOBaHHbLIA CTaHBapPTHbIW o6pa3sey
(reference material): CTaHgapTHbIA 0Dpa3sel, ¢ CONMPOBOAUTENBHOW AOKyMEHTaluel, BbIJAaHHON aBTOpUTET-
HbIM OpraHoM, B KOTOPOW yKa3aHo 04HO My bonee 3Ha4YeHnin onpeeneHHoro CBONCTBa C COOTBETCTBYIOLLMMUA
nokazaTensmu TOMHOCTU (HeonpeaeneHHOCTAMM) U3MEPEHMIA U MPOCNEXUBAEMOCTLIO, KOTOPLIE YCTAaHOBMEHDI
C UCNonb3oBaHneM 0OOCHOBAHHbLIX NPOLERYP.

Mpumedyanue 1 — OBbLIMHO WMCMOMb3YIOTCA KANMOPOBOYHLIE ra3oBblie CcMecy B GannoHax nog AaeneHuem,
OMhpaKkUMOHHBIE PELLETKK UMM ONTUYECKUE OUMBTPLI.

[MCTOYHMK: MCO 14385-1:2014, 3.20]

3.14 pedhepeHTHanA MeToguka uamepeHun (reference method): Metoguka namepeHuin, NpuHsaTaa ons
nony4eHWsi pe3ynsTaToB N3MepPeHUi, KOTOpbie MOTYT BbITh MCNONb30BaHbl 151 OUEHKM NPaBUMbHOCTU U3Me-
PEHHbIX 3HAYEHWIA BENMWYUHBI, NOMYYEHHbIX MO APYrUM METOAMKaM W3MEepPEeHUIA BENMWYMH TOTO Xe poaa, a Takke
0151 KanMBpOoBKM N ANA onpefeneHnsa XxapakTepucTUMK CTaHdapTHbix 0bpasyos.

MpumeyaHue — Cm. 3.4.

3.15 Bpemsa TpaHcnopTUpoBaHus Npobbl B uameputenbHon cucteme (transport time in the measuring
system): MNMepwon BpeMeHM ANs TpaHCNOPTUPOBaHNUA Npobkbl 0TBMpaemMoro rasa oT Npo6ooTOOPHOIO 30HAA 40
BXOOa aHanuTuyeckoro bnoka akcTpaktuesHom ANC.

3.16 BpemMsa oTknuka (npu ckaykoobpazHoM Bo3aeMcTBUM) (response time): MIHTepBan BpemMeHuM oT
MOMEHTA, KOraa 3Ha4YeHne BenM4MHbl Ha BXO4e cpeacTBa U3MepeHUin UnuM MaMepuTenbHOW CUCTEMbl CKa4Ko-
0bpasHo M3MeHsieTca 40 onpeAeneHHoro YpoBHS (3HaveHus), 10 MOMEHTA, Korda COOTBETCTRYHOLLEE NOKa3a-
HWe cpeacTBa U3MepPEeHU UMK U3MEpPUTENBHOW CUCTEMbI OCTUIaeT YCTaHOBUBLLETOCS KOHEYHOTO 3HAYEeHUs 1
ocTaeTcs B 3afaHHbIX Npegenax.

[MCTOYHMK: MCO 9169:2006, 2.2.4]

Mpumevanune 1 — Bpema 3agepxku, Bpemsi HapacTaHus 1 Bpemsi cnafa onpeaenexsl B MCO 9169:2006.

3.17 ra3 gns KOHTPOMNLHOW TOYKHM (Span gas): [a3 unu rasoBas cMecb, UCNoMb3yeMble 48 HACTPONKK
1 MPOBEPKN OTKINMKA M3MEPUTENbHOW CUCTEMbI.

MpumedvaHue 1 — KoHTponbHy ToYKy BelGupatoT B AnanasoHe ot 70 % no 90 % oT nonHoii wkankol.

3.18 KoHTponbHas To4YKa Auana3oHa (span point): 3Ha4yeHne BLIXOAHOW BENUYUHBI (M3MEPEHHOT0 CUr-
Hana) aBToMaTUYeCcKOW M3MEepPUTENBEHOW CUCTeMbl, NpeacTasnsalolee cobol NnpaBunbHOe U3mMepeHHoe 3Ha-
YyeHue, MonyyYeHHOEe C MOMOLLbI0 CEepTUQULMPOBAHHOIO cTaHdapTHoro obpasua, crnyxaliee ANns npoBepKu
HacTPOWKK, KarnMbpoBKK 1 T. A.

3.19 cTaHpapTHaa HeonpedeneHHocThk (M3MepeHuid) (standard uncertainty): HeonpegeneHHocTb u3-
MepeHWin, BbipaxeHHas B BUAE CTaHA4apPTHOMO OTKITOHEHWS.

[MCTOYHUK: Pykoeoacteo MCO/M3K 98-3:2008, 2.3.1]

3.20 HeonpepgeneHHOCTb (M3MepeHus) [uncertainty (of measurement)]: HeoTpuuaTensHbIA NapameTp,
XapakTepusyoLmnin paccesiHne 3Ha4eHnn BeNUYMHbL, NPUNUCbIBaeMbIX M3MepsaeMol BENMYUHE Ha OCHOBaHUM
n3aMepuTensHon nHopmMaymn.

[MCTOYHMK: Pykoeogcteo MCO/M3K 98-3:2008, 2.2.3, mogudmumpoBaHo — npumedanma 1, 2 n 3
yoaneHsbi]

3.21 Banupgauma aBToMaTU4ecKo nameputenbHou cuctemsl (validation of an automated measuring
system): lNpoueaypa npoBepkyn CTaTMCTUHECKOW B3aMMOCBA3N MeXAy 3Ha4YeHUAMU N3MEepPAEMON BennYuHbI,
NoKasaHHbLIMK aBTOMaTUYECKON U3MepUTENbHOW CUCTEMONW, U COOTBETCTBYIOLWMMW 3HAYEHUAMM, NONYyYeHHbI-
MU C NMOMOLLbI HE3aBNCUMOro pedepeHTHOro MeToaa u3MepeHusi, peanusoBaHHOro OAHOBPEMEHHO B TOW Xe
TOYKe UaMepeHus unmn otbopa npob.

3.22 HyneBo# ras (zero gas): a3 unu cmeck razos, NCNONb3yeMbIA(asn) ANA HACTPOWKW HYnegol moyku
(3.23) Ha rpacdmke kanMbpoBOYHOW XapakTepUCTMKM B Npefdenax 3afaHHoro guana3oHa KoHUeHTpauuu.

[MCTOYHMK: NCO 12039:2019, 3.20]

3.23 HyneBas Touka (zero point): 3agaHHoe 3Ha4YeHWe BbIXOOHOW BENUYMHbLI (M3MEpPEeHHOro curHana)
AWNC, koTopoe B OTCYTCTBME M3MEPAEMOW BEMUYMHEI NpedcTaBnsdeT coboi nepecevyeHne Hyns Ha rpaduke
KanMBpOBOYHOW XapaKTepUCTUKK.
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4 O603Ha4YeHNA U COKpaLLleHHbIe TEPMUHbI

e; — napamMeTp, XapakTepu3yrLlWii HeCOOTBETCTBME ANS /- TOYKM AManas3oHa, paBHbIA pasHo-
cTn Mexay nokazaHuamu AVC n 3HaveHusmun ANC, paccYMTaHHBIMK MO KanubpoBOYHOMN
pyHKLUMK;

K KoathpuuMeHT oxeaTa;

N — KOMUWUYEeCTBO U3MEPEHUN;

S, — CTaHgapTHOEe OTKINOHEeHWe NOBTOPSEMOCTH;

u(y,) — CyMMapHasi HeonpeaeneHHOCTb MaccoBOW KoHUeHTpauum x (rae x — NO unn NO,);

U(Yx) — paclwunpeHHas HeonpeaeneHHoCTb MacCoBOM KoHLeHTpaummn x (rge x — NO unu NOZ);

M, — MonsipHas Macca komnoHeHTa x (rae x — NO unu NO,, r/monb);

Vi — MonspHbIn 0bbem (22,4 am3/Mons npy cTaHgapTHbix yenosusx, 273,15 K; 101,325 klMa);

®, — obbemHas gons komnoHeHTa x (rae x — NO vnm NO,, %);

Ty — MaccoBasi KOHUeHTpauus komnoHeHTa x (rae x — NO unu NO,) npu cTaHaapTHbLIX YCrOBMSIX
(273,15 K; 101,325 «la), mr/m3:

YR — MaccoBas koHueHTpaumnsa NO unu NO2 npu cTaHaapTHeix yenoeusax (273,15 K; 101,325 kla;

C nonpaekon Ha coaepxaHue H,0), Mr/m:

X — Cpe[iHee 3HaYeHne U3MepPeHHbIX 3Ha4YeHN X;

X — W3MepeHHOEe 3Ha4YeHue f;

X — cpegHee 3Ha4yeHWe U3MEPEHHOIO 3HAYEeHWS Ha YPOBHE
Xi — 3Ha4eHWe, oUueHMBaeMoe NUHUEN perpeccun Ha YpoBHE |;
AMC  — aBTomaTmdeckas M3MepuTenbHas cUcTeMa;

WKMN® — WNK-cnekTpockonua ¢ npeobpasoBaHneM Pypbe;

HOWK — HegucnepcuoHHasa MK-cnekTpockonus;

HOY® — HegoucnepcuMoHHaa YP-cnekTpocKonus;

AJOAC — paudbdbepeHumanbHasa onTuyeckasa abcopbLUMOHHAsA CNeKkTPoCKonus;
OK — OLEHKa Ka4ecTBa,;

KK — KOHTpOIb KadecTea.

5 OCHOBHbIE NPUHLUNI

HacTtosilwmin cTaHgapT ycTaHaBnueaeT TpeboBaHMSA K aBTOMATUYECKUM WU3MEpPUTENBHBIM CMCTEMAaM C
oTbopom Npob (3KCTPAKTUMBHLIM), €e NOATOTOBKOM M Be3 oTbopa npob (cucTeMsbl in situ) u onpefeneHus co-
aepxaHna NO u NO, unu NO, B 0TXOAALLMX rasax ¢ UCMOMb30BaHMEM UHCTPYMEHTambHbIX MeTodoB (raso-
aHanuM3aTopoB).

CyuwecTByeT Ba TMNa aBTOMaTUYECKMX M3MEPUTENbHbIX CUCTEM:

- 9KCTPaKTMBHbI® CUCTEMDbI;

- cUCTeMsl in Situ.

B akcTpakTUMBHBIX cucTeMax npefcraBuTenbHas npoba oTxogdaulero rasa oTéuMpaeTcsa U3 razoxona ¢ rno-
MoLLbio NpoBooT6opHOro 3oHAa W NepedaeTcs B aHanusaTop Yyepes NuMHUI oTbopa npob 1 cuctemy nogro-
ToBKM npob raza.

Cwuctembl in situ He TpebyoT oTbopa M NoAroToBKK Npob, a orpaHnynBaloTcs AMPdY3MOHHBIM KOHTaK-
TOM M3MEPUTENbHOM AYENKM C MOTOKOM OTXOASLLEro rasa HenocpeacTBEHHO B raszoxode. [ns yCTaHOBKKU 3TUX
cucteM Heobxogumo BbIGpaTe onpepgeneHHoe MecTo Ha rasoxofe, obecneuymBarollee NpeacTaBUTENBHOCTb
cocTaga rasa, nornagaroLlero B s4eriky.

HacTtosilwmin ctaHgapT onpegenseT MUHUManbHble TpeboBaHUs K 3KCMMyaTaLlMOHHBIM XapaKTepucTukam
ANC.

B BonblunHCTBE Cny4Yaes cHMTalT, YTO N3MepaTh HyxHo Tonbko NO, Tak kak cogepxaHne NO, HamHoro
meHblie. OgHako B HekoTopblx crydasax NO, moxeT npucyTcTBoBaTh B BONbLIMX KONUYecTBax, U ero Heob-
XOAUMO Y4nTbIBaTL NGO MyTem npsMoro usmepexus, nubo ¢ nomoubio npeobpasosanusa NO, 8 NO. Ot6op
npob npu aTom Bonee CNOXHbIA.

4
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6 OnucaHue adBTOMaTU3UNPOBAHHLIX N3MEePUTENBHbLIX CUCTEM

6.1 Cuctembl oTGopa U NoaroToBKKM Npob rasa

Cuctembl oTbopa npob 1 noarotoBky Npob rasa AnA 3KCTPAKTUBHLIX U iN Sifl METOO40B OOMKHBLI COOT-
BeTcTBOBaThH MCO 10396.

B akcTpakTuBHbIX cucTemax npobbl 0OTXoAsLWero rasa noasepratot obpaboTke ¢ yaaneHnem asposonen,
TBEPObIX YacTUL, U APYrMX MeLawLLMX BELecTB nepe nogaden B npubopsl. CyllecTByOT TpM BMAA SKCTPak-
TUBHbIX CUCTEM:

a) XonogHo-cyxue;

b) ropsiue-BnaxHeble;

c) ¢ pasbaBneHuem npobel. MNpu HeakcTpakTMBHOM oTOOpe npob uamepeHus NPoOBOOATCH Henocpea-
CTBEHHO B rasoxofe; cnegosaTensHo, He TpebyeTca noarotoBka npobbl.

MoopoGHblie cBeaeHns o cuctemax oTbopa 1M NOAroToBKKM Npob rasza npuseaeHsl B NpunoXxeHun A, a osa
Tuna cucTtem in situ NnokasaHbl B NpUnoxeHun B.

6.2 OcHalleHWe razoaHanMsartopa

MpuMepbl TUNMUYHBIX OOCTYMHBLIX aHANUTUYECKUX METOA0B NPUBEOEHbI B NpunoxeHun A v B.

Konsepraumna NO, B NO Heobxoauma, ecrin NO, HyXHO M3MepsTb ¢ nomoubio aHanusartopa NO (Tpe-
OyeTcsi TONbKO B COMETAHWUW C 3KCTPaKTUBHBIMKU cucTemamu). [etann KoHBepTauum 1 METOA UCTbITAHWIA 3KC-
nAyaTauMoHHbIX XapakTepucTUK NpuBeaeHsbl B npunoxeHum C.

ANC gomnkHbI COOTBETCTBOBATL IKCNIyaTaLMOHHBIM XapakTepUCTUKaM, ONMCaHHLIM B pasgene 7.

7 KcnnyaTauMoOHHbIe XapaKTepUCTUKM U HOPMaTUBHbIe TpeGoBaHUs

71 HOpMaTHBHbIe TPESOBaHHﬂ K 3KcnnyaTauyuoHHbIM XapaKTepucTukam

B tabnuue 1 npuBeaeHbl OCHOBHbIE 3KCMyaTalMOHHbIE XapakTepUCTMKN U HOpMaTUBHbIE TpeboBaHms K
HWM ONs razoaHanusaTopa U U3MEepPUTENbHON CUCTEMbI. JKCMNyaTauMOHHbIE XapaKkTepPUCTUKM OLEHMBAIOT Mo-
CPEOCTBOM MOCTOSIHHOTO KOHTPONSA KayecTBa uamepeHun ¢ nomoiybio AVC. Mpoueaypbl oUeHKU NpUBELEHbI
B NpunoxeHun E.

Tabnuuya 1 — OcHoBHble akcnnyataunoHHble xapaktepuctikm AWMC 1 HopmaTMBHble TpeboBaHUA ANA U3MepPeHUn
NO 1 NO,

JkcnnyaTauuoHHbIE XapakTePUCTUKIA Kputepui achekTusHoCTH Mpoueaypa oueHkn

Bpema oTknuka <200c E.2

CraHpapTHOe OTKINoHeHwe nosTopsemMoctn | £ 2,0 % BepxHero npegena HavmeHblero | E.3.2
B nabopaTopun B HyNeBoi TouKe WCMONbL3yeMoro avanasoHa uamepeHus

CrangapTHoe oTknoHeHue Bocnpou3sogu- | £ 2,0 % BepxHero npegena HavmeHbluero uc- | E.3.3
mocTui (NO 1 NO,) B nabGopatopuy B Touke | Monb3yemoro auanasoHa uamepeHmns

ananasoHa

HecooTtBeTtcTBue < 2,0 % BepxHero npegena HaumeHslwero uc- | E4
nonb3yemoro gvanasoHa uaMepeHus

[peid HyneBon TOUKN B TeveHne 24 4 < 2,0 % BepxHero npefena HaumeHblwero uc- | E.5
nonb3yemoro Auana3oHa U3MepeHns

[pend Toukn gnanasoHa B TedeHne 24 4 < 2,0 % BepxHero npegena HaumeHbwero uc- | E.5

none3yemoro guana3oHa namepeHuA

Opeiid Hyneson To4kK B TedeHue nepuoda | < 3,0 % BepxHero npegena Haumedbliero uc- | E.6
aBTOHOMHOW paboTel nonb3yemore gvana3oHa U3MepeHus

[Opeidp Todku guanasoHa B TedeHue nepuo- | < 3,0 % BepxHero npefena Haumedbllero uc- | E.6
a2 aBTOHOMHOWN paboThbl ronbL3yemMoro AvanaszoHa U3MepeHus

YyBCTBUTENBHOCTL K Temnepatype okpyxatw- | £ 5,0 % BepxHero npegena HaumeHnswero wuc- | E.7
el cpedpl Npu u3MeHeHun Ha 20 K B gnanaso- | monb3yemoro guManasoHa usmepeHus
He TeMneparyp, ykasaHHOM NPoU3BOAUTENEM
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OkoHYaHue mabnuuysi 1

JKcnnyaTaunoHHbIE XapakTepucTUKK Kputepuii adbdekTnBHOCTH Mpoueaypa oueHku

YyBCTBMTENBHOCTL K AaBneHvto namepaemo- | < 3,0 % BepxHero npegena HaumeHblwero wc- | E.8
ro rasa rnpu naMeHeHun gaeneHws Ha 3 klMa | Nonb3yemoro guanasoHa U3MmepeHus

YyBCTBUTENBLHOCTL K NOTOKY aHanuaupye- | < 2,0 % BepxHero npegena HaumeHbwero uc- | E.9
MOrO rasa Ans akcTpaxkTueHon ANC noneL3yemMoro avanasoHa U3mepeHus

YyBCTBUTENLHOCTL K anekTpuyeckoMy Ha- | < 2,0 % BepxHero npefena Haumedsllero wc- | E.10
npsxeHnio B npegenax ot 15 % HwKe v | Nonb3yemoro guanasoHa M3MepeHns
oT 10 % Bbllle HOMWHAmNLHOIO Hanpsxe-
HWA, YKa3aHHOro Npou3BOANTENEM

[MNepexkpecTHas YyBCTBUTENBHOCTb < 4,0 % BepxHero npegena HaumeHsbllero we- | E. 11
nonb3yemoro guanasoHa n3mepeHus

MoTtepu v yTedku B npobootbopHoi nuHumn | < 2,0 % namepeHHOro 3Ha4YeHuA E12nEA3
M cUCTEME KOHOWLMOHMPOBAaHKA

OTKNOHEHWE U3MEPUTENBHOIO MoToka no- | < 2 % W3MepeHHOoro 3Ha4yeHna HaumeHsluero uc- | E.14
nepeyvHoro cedeHus in situ yctaHosku AVC | nonb3yemoro guanasoHa M3aMepeHns

AhheKkTUBHOCTL KoHBepTepa NO,/NO 295 % Mpunoxexune C

7.2 Onpenenel-me JKCNNnyaTauyMOHHbIX XapaKTepUCcTUK

7.2.1 OueHKa NpoU3BOOUTENLHOCTH

JkcnnyaTtauunoHHble xapakTepuctukn AVIC onpenensitoT BO BpeMs OLEHKM Npon3BoanTensHocTu. Onpe-
JereHHble 3Ha4YeHUs AKCNNyaTaunoHHbIX XapakTepuUcTUK JOMKHbI COOTBETCTBOBATbL KPUTEPUAM, YKa3aHHbIM B
Tabnuue 1. MNpouenypbl onpefeneHust XapakTepucTUK NpUBeAEHbI B NpunoxeHun E.

[Mpw onpeneneHnn akCnnyaTaLuuoHHbIX XapakTepUCcTUK OUKCUPYIOT YCNOBUA OKpPYyKaloLen cpeabl.

HeonpegeneHHOCTb M3MepeHHbIX 3HadeHnin AVC paccuunTeiBaloT B cootBeTcTBUKM ¢ MCO 14956 Ha oc-
HOBE JKCNMyaTauWOHHbIX XapakTeEpPUCTUK, ONpeaeneHHbIX NPy OUeHKe NPOU3BOOUTENbHOCTKM, M OHA OOMKHA
COOTBETCTBOBATbL 3Ha4Ye€HWKD HEONpPEeAeneHHOCTU B pamkax npeanonaraeMoro UCnofib3oBaHusA. Xapakrepu-
CTMKK MOryT BbITh onpefenersl Nnbo nponssoauTenem, nbo nonb3oBaTenem.

7.2.2 NMOCTOAHHLIN KOHTPOINb Ka4YecTBa

[Monb3oBaTenb OOMKEH NPOBEPATb KOHKPETHbIE 3KCMNyaTauMOHHbIE XapakTepUCTUKN BO Bpems Henpe-
PEIBHOW paboTbl MU3MEPUTENBHOW CMCTEMBI C MEPUOANYHOCTBIO, YKa3aHHOW B Tabnuue 2.

HeonpegeneHHoCTb M3MEPEHWUA NPW NMPUMEHEHUU B YCIOBUSAX NMPUMEHEHUS LOMKHa OonpegensTbes
norns3oBaTenemM U3MepMUTErnbHON CUCTEMbI B COOTBETCTBUU C NMPUMEHUMbBIMU HALUWOHaNbHbIMKU CTaH4apTaMu.
[nsg MoHUTOpWHIa NpoLlecca (HeperynvpyemMoe NpuMeHeHre) 3Ha4eHe HeonpeaeneHHoCcTM OMKHO COOTBET-
CTBOBAThL NpegnonaraemoMy Ucnone3oeaHuio. Ero onpenensatoT NpsiMbiM UMY KOCBEHHBIM MOAXOA0M K OLeHKe
HeonpedeneHHocTu B cooTBeTcTBUM ¢ CO 20988. HeonpegeneHHOCTb M3MEPEHHBIX 3HaYEHWIA NPU 3KCMny-
aTaumn B YCroBUAX NMPUMEHEHMWSA 3aBUCUT HE TOMbLKO OT 3KCNITyaTaLMOHHLIX XapakTepUCTUK caMoro aHanuaa-
TOpa, Ho U OT (PaKTOPOB HeonpeaeneHHOCTU, CBA3aHHbIX

- C NUHUe oTbopa Npob U cUCTEMbI KOHAVULWOHUPOBAHUS;

- cneundryeckMMy ycnoBmMsamMK MecTa otbopa;

- UCNOMb3yeMBIMWU CTaH4apTHEIMK obpasuamu.

8 Bbi6op npoueanypbl U3MEpPEHUSA

8.1 BblIGop U3aMepUTENbLHOW CUCTEMbI

Ons Bbibopa nogxogawero aHanusatopa, npobooTbopHoOM NMHUK K BNoKka KOHOMUWOHMPOBAHUSA Heob-
XOOUMO [0 Hayana U3MepeHust yunTbIBaTh CreayrLe XapakTepUCTUKU ObIMOBLIX ra30B:

- Onanas3oH TeMNepaTypbl OKPYKaLLen cpeab;

- Temneparypy AbIMOBbIX ra30B;

- coOep)aHue BoOSHOro napa B AblMOBbIX rasax;

- 3anNbINEHHOCTb AbIMOBbIX ra30B;

- OXXMO3aeMbl oManasoH KoHueHTpauuin NO, NO2 unu NOX;

- OXWOAEMYH KOHLUEHTPaLUK NOTEHLUMANBHO MELLAKLWMX BELLECTR.
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Y106kl M3bexaTh ONMTENbLHOrO BpeMeHW OTKNYKa U 9eKToB naMsaTu, nuHuA otbopa npob gomkHa
OblTb Kak MOXHO Kopoye. [pn HeobxoanMocTu cregyeT ucnonb3oBaTk GaMnacHblM Hacoc. Ecnu B aHannan-
pyemomMm raze copepxutcs Bonbluoe KONMYecTBO MbINKW, criefyeT UCNoNb30BaTe COOTBETCTBYIOLWMA nogorpe-
BaemMbl huneTp.

Mepen MOHUTOPUHTOM BbIBGPOCOB MOMb30BaTENL AOMKeH ybeanTbes, YTo Bbiny BeINOMHEHb! Heobxoaun-
mbie npoueaypbl OK/KK.

MpumedaHue — WMHbopmaums o npouenypax OK/KK npeactaenera B ICO 14385-1 n NCO 14385-2.

8.2 OT6op npob

8.2.1 MecTo oTt6bopa npob

MecTo oTbopa npob JomkHO ObiTb AOCTYMHLIM MPOCTPAHCTBOM ANS pa3MelleHuss obopyaoBaHus ans
oTbopa npob n aHanusaTopa. Kpome Toro, Mecto oTbopa npob cnegyet Beibupath ¢ y4eTom 6e30MacHoCTy
nepcoHana.

8.2.2 NpegcraBuTenbHbIR OTOOP NpPob

Heobxoanmo ybeauTbCsi, 4TO M3MEpEeHHble KOHLEHTpauun rasa sBMNsTCA NpeacTaBUTeNbHbIMK Afs
CpegHWX YyCrnoBuiA BHYTPW ObIMOX04a.

MpnmeyaHue — Bbibop Todek Ana npenacTaBUTENbHOMO oTbopa ¢ y4eToM cTpatudmkaumuy rasa, konebaHus
CKOpPOCTM rasa, Temnepatypsl 1 Apyrux daktopos npuseneH B MCO 10396.

8.3 Pacuer
8.3.1 KoHBepTupoBaHue 06bEMHON KOHLEHTpauumu B MaccoByo ansa NO

Peaynbstatel nameperust NO BbipaxaloT B eQUHULAX MACCOBOA KOHLUEHTPALMKM NPU CTaHOAPTHLIX YCIOBUSIX.
Ecnu koHueHTpauus NO npefctaBneHa kak o6bemMHas KOHUeHTpauus, cnegyeT UCnonb3oBate opMy-
ny (1) ans npeo6pasoeanns o6bemHoit gonun NO (1079), ®no» B MaccoBble koHueHTpauum NO, vy

YNo = @No - Mo/ Vi (1)
rae Yo — Maccosas koHueHTpaums NO B mr/m3 (273,15 K; 101,325 «lMa);
Pno — ObBbemHas gona NO (no obbemy, 10-6);
Myo — monsipHasa macca NO (30,0 r/monb);
V) — MOnsipHbIRA obbem (22,4 ,|:|,M3/Monb npun 273,15 K; 101,325 «la).

KoHueHTpauwmsa NO, nsmepeHHas BO BNaxHOM rase, fomkHa BbiTb CKOPPEKTUPOBaHa A0 KOHLEHTpaLum
NO npw cTaHAapTHbIX YCNOBKAX (CYyX0i ras) ¢ ucnonb3oBaHneM Gopmynbl (2)

3 100 % )
TR = TNO 100 % —h’
rhe Y — Maccosas koHueHTpaumsi NO npy cTaHaapTHLIX YCOBUSX B Mr/m3 (273,15 K; 101,325 klMa);

h — abconTHoe cofepxaHne BoasHoro napa (no obwemy), %.

KoHueHTpauuio NO,, namepeHHyio BO BaXXHOM ra3e, MOXHO CKOPPeKTUpoBaTh A0 KoHUeHTpauuu NO,
MpU CTaHAAPTHBIX YCMOBUSX (CYXOii ra3) ¢ MoMolLLbio hopMynel (2), 3ameHns NO, Ha Yyg,-

8.3.2 PacyeT KoHueHTpauun NO, n NO,

NO 1 NO, nsmepsiioT HeaaBMCMMO OpYr OT Apyra ¢ nomobio HOY® n UKMo.
Korna aHanuaupyemeiit ras npoxoauT yepes kouseptep (NO, 8 NO) k ananutnueckum npubopam, Takum
kak X1 n HOWK, obiee KonMyecTBO OKCUAOB a30Ta NONy4awT cneaylwum obpasom:

[NO,] = [NO] + [NO]NOZ,

roe [NO]Noz npegcTtaensiet cobon koHueHTpaunto NO, obpasyrowerocs us NO2 B aHanusnpyemom rase. KoH-
ueHTpaumio NO, onuceiBaloT Kak koHueHTpauuio NO, nockoneky NO, B ObIMOBbLIX rasax OOblYHLIX CMCTEM
CXUraTenbHbeIX neden npumepHo Ha 95 % coctout na NO.
Koraa konBeptep obxoasT, obpasyetca Tonsko [NO]. Takum obpasom, konndectso NO, MOXHO paccumTath Kak
[NO,] - [NO] = [NO,],

roe [NO,] nonydeH kak [NO]NOZ-(MNOZIMNO).
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9 OGecneveHne Ka4ecTBa U Npoueaypbl KOHTPONA KavecTBa

9.1 O6wKMe nonoxeHUnA

ObecneueHue kavecTBa M KoHTponk kavecTBa (OK/KK) BaxHbI Ansi TOoro, YTobbl rapaHTMpoBaTh, 4YTO He-
OnpefeneHHoOCTb n3MepeHHbIx 3HadeHnin NO unu NO, coxpaHsieTcs B npefenax, yCTaHOBMNEHHbIX ANS 3aAa4u
namepenus. Pesynstatel npoueayp OK/KK gomkHbl 6bITh 3840KYMEHTUPOBAHI.

9.2 YacToTa npoBepok

AWNC cnepgyeT perynvpoBaTk U NPOBEpPsTh NOCMNE YCTAaHOBKK, a 3aTeM BO BpeMs HenpepblBHOW IKCnNy-
ataumun. B Tabnuue 2 nokasaHbl MUHMManeHO HeobxoguMmble NMpoueaypbl UCMbITAHWA K YacToTa NPOBEPOK.
Monb3oBaTtene SOMKEH peanvs3oBaTe COOTBETCTBYIOWME Npouedypbl ANA onpefeneHns aKcniyaTauMoHHbIX
XapakTepuCTMK UNKu npouenyp, cogepxalmecs B HacTosAWweM pasgene u npunoxeHun D. Pesynstartbl npo-
uenyp OK/KK nomkHbl BbiTb 3240KYMEHTMPOBAHbI.

Tabnuua 2— MunumaneHasa vyactota npoeepok OK/KK Bo Bpema paboTel

MapameTpsbl MuHUManbHas YacToTta Mpouenypa oueHkn

Bpems oTknuka Pa3a B rog E.2

CraHgapTHOe OTKNOHeHWe nosTopaemo- | Pas B rog E.32
CTU B HYNEBOW TOYKe

CraHgapTHoe OTKNoHeHWe nosTopsemMo- | Pa3 B rog E-33
CTW B TOYKE AnanasoHa

HecooTBeTcTBUHE Pa3s B rog v nocne kaxgoro pemoHta AVC, cno- | E.4
coBHOro NOBNUATL Ha peaynbTaThl M3MepeHnst

Cuctema otbopa npob 1 npoeepka repme- | Paa B roa E.12nEA3

TUYHOCTU

BelpaBHMBaHWe notoka (Tonbko Ans AVMC | Pas B roa CornacHo TpeboraHu-
in situ) M NPON3BOANTENA

OcnabneHne WHTEHCMBHOCTM cBeTa 3a | B cooteetctBum ¢ TpeboBaHuamMW npous3Bo- | CornacHo TpeboBaHm-
CYET YNCTOTHI 1 3anbINEeHHOCTH (TONBKO in | AUTENSA WMW CPOKOM, YCTAHOBMNEHHBIM HauUWo- | M NPoOU3BOAMTENS
situ ANC) HanbHbLIM CTaHOAPTOM

Ounctka unm 3ameHa unsTPoB duneTpel Ana otbopa TBepabix YacTtuy Heob- | CormacHo TpeboBaHu-
XOOWMO NEPUOONHECKU MEHATE B 3aBUCMMOCTU | SM NPOU3BOAUTENS

OT 3anbieHHoCT B MecTe oTbopa npob. Bo
BpeEMSA 3amMeHbl unsTpa HeobXoauMo oYu-
waTe Kopnyc dunstpa

Opend HyneBow To4kn™ OawvH pa3 B nepvod aBTOHOMHOW paboTel unu B | E.6
nepwog, yKasaHHbIN B HAaLWMOHaNLHOM CTaHaapTe
Opeiich Toukn gnanasoHa™ OouH pas B nepwod aBTOHOMHOW padoTtel unu | E.6
B Nepwog, ykasaHHblA B HALMOHaNbLHOM CTaH-
aapte
PerynapHoe obcnyxmanne aHanunsaropa | CornacHo pekoMeHgauvam npou3BoguTens CornacHo pekomeHga-

UmMAM npon3soguTens

* raSOaHaJ'IMEaTOpr MOXHO NpoBepPATh C NOMOLLBID BHYTPEHHMX rNA30BbIX A4eeK MNK ONTUYECKUX CbI/IJ'IprOB.

Monb3oraTtens OO/MKEH peann3oBaTtbh npouenypy, rapaHTUpyrLYH, YTO UCNonb3yeMble CTaHOAAPTHLIE
OGDaSLIbI COOTBETCTBYIOT TDEGOBaHMHM HeonpeneneHHoOCTHU, yKasdaHHbIM B NPUNOXEeHWK D, Hanpumep no
CpaBHEHUWIO C 3TaroHHbLIM ra3om fonee BLICOKOrO KayecTea.

9.3 KannbpoBka, Banugauunsa U HeonpegeneHHOCTb U3MEepPeHun

KanuBpoeky 1 npoesepky ANC crieayeT BbIMOMHATL Yepes perynspHble NPOMEXyTK BpeMeHu 1 nocne
peMoHTa aHanM3aTopa B COOTBETCTBMU C MPUMEHMMbIMK HALWOHAMNbLHBIMU CTaHaapTaMu.
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CraunoHapHo yctaHoBneHHas AVNC ansa HenpepbiBHOTO MOHWUTOPUHra gormkHa BbiTh oTkannbposaHa u
yTBEPXKAEHA MYTEM CPaBHEHUS:

a) C He3aBMCUMbIM METOO0OM M3MEPEHUS UMK

b) cepTMhMLMPOBaHHBLIM CTaHOaPTHEIM 0BpasyoMm.

B nobom crniyyae Banuaauunsa JoMKHa BKNKOYaTb onNpegeneHne HeonpeaeneHHoCTU U3MepeHHOro 3Have-
HWs, nonyyeHHoro nytem kanubposkn AVC. MNepeg kaxaon kannbposkon AWNC gomkHa nogsepraTbCs perynu-
pOBKaMm W UCMbITAHWAM NPOM3BOANTENBHOCTM B COOTBETCTBUM € 9.2, DTO rapaHTUPYET, HTO HeonpeaeneHHOCTb
N3MEepPEeHNA ABNAETCA NpeacTaBUTENbHON ANA NPUMEHEHUA Ha KOHKPETHOM NpeanpusaTum.

Banupgauumsa gomkHa BKNHOYaTL ONpefeneHue HeonpeaeneHHoCTU UBMEPEHHBLIX 3HAYEHWIA, MONMYyYeHHbIX Ny-
TeM CpaBHeHUsA onpefeneHns 3TanoHHOro rasa UNn ctaHgapTHoro obpasua ¢ MaMepeHHbIM 3HadeHnem AVC.

MpumedaHue — OnpeneneHne HEONPEAENeHHOCTM M3MEPEHHbBIX 3HAYEHWUA, NOMNYYEHHbIX CTaUKMOHapHO ycTa-
HoBneHHoW ANC ans HenpepbIBHOrO MOHMTOPKUHIA, HA OCHOBE CPaBHEHWs! C HE3aBMCUMbIM METOAOM W3MEpPeHUs Npuee-
neHo B MCO 20988.

HeonpepeneHHoOCTb M3MepPEeHHbIX 3HaYeHW OO/MKHa COOTBETCTBOBATH KPUTEPWUIO HEOMPEedeleHHOCTH,
YCTaHOBMEHHOMY ONA Uenu NaMepeHnA.

10 MpoTokon ucnbiTaHUA

[MpOTOKON UCNBITAHUIA SOMKEH COOTBETCTBOBATL HACTOALLEMY HALMOHANBLHOMY cTaHaapTy. Ecnu He yka-
3aHO MHOE, OH JOMMKEH BKMK4YaTh, N0 KpalHen mepe, cnegyoLyo uHopMmaumo:

a) CCbIMKY Ha HAaCTOSALNA CTaHOApT;

b) onucanvne uenu namepeHus;

c) npuHumn otbopa npob rasa;

d) uHcpopmanuio 06 ANC, nuHum otbopa npob 1 KOHAULMOHUPOBAHWUS;

e) naeHTudrKauMoHHbIe AaHHble ncnonb3yemoi AVMC n ee akcnnyataunoHHble XxapakTepucTuku, nepe-
YucreHHele B Tabnuue 1;

f) AnanasoH nsMepeHuii;

g) TemnepaTypy v OaBfeHne U3MepseMoro rasa, a Takke OfMHY NyTW Yepes ONTUYecKyr sdeiiky (Tpeby-
€TCA TONbKO ANS U3MepeHus in situ);

h) noopo6Hele cBefeHusl 0 Ka4ecTBe W KOHUEHTPaLMW NCMNOoNb3yeMblX MOBEPOYHbLIX ra30BbiX CMecel;

i) onucaHne ycTaHOBKW W NpoLecca, AManas3oH KOHLEHTpaUWiA 3arps3HALWMX BELWECTB M NoTeHUManb-
HOro MeLUatoLLero BAUSHAUS;

j) naeHTudMKaLMIo N pacnonoxeHue nnockoct otbopa npoob;

k) npouenypy otbopa npencrtaBUTENbHbLIX NPOO;

|) onucaHne pacnonoxeHnsa Touku (Touek) oTbopa Npob B MAOCKOCTH,;

m) onucaHne pabo4yumx ycrnoBuiA NPOM3BOACTBEHHOIO NpoLuecca;

n) uameHeHus B paboTe NpeanpyaTMa BO BpeMs oTbopa npob;

0) Aarty, BpeMs U npogomkuTensHocTb otbopa npob;

p) BPEMEHHOE YCpeaHeHWe Mo COOTBETCTBYIOWMM Nepuogam;

g) U3MEpEeHHbIe 3Ha4YeHWs;
r) HeonpeaeneHHOCTb U3MEepeHNs;
s) peaynerathl Mobbix npoeepok OK/KK, npoBeaeHHbIX B COOTBETCTBUK C Tabnuuen 2;
t) ntobble OTKNOHEHWA OT HACTOSLEro cTaHdapTa.
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MpunoxeHune A
(o6azaTtenbHoe)

JKcTpaKkTUBHbIE cucTeMbl uamepeHust NO, NO, unu NO,

A.1 O6Lwwme nonoxeHuUs

A.1.1 Cuctema aKkcTpakTMBHOro otéopa npob c UCnonb3oBaHWEM OXNaAWTeNsA UNKU OCYLUUTENA

CyLLecTBYET MHOXECTBO BApUaHTOB NoAoOHOM cucTemMel, U pucyHok A.1 a) ABnSeTcs NULLb NPUMEPOM TUMUYHOTO
pacnonoxeHus nornHon nameputensHon cucteMbl NO. 3Ta cuctema nogxoauT ANA UCNOMNb30BaHWA CO BCEMU rasoaHanu-
3atopamu, onucaHHeiMu B 6.2. Ecrnin HeoBxoammo namepute NO,, ¢ nomousio aHanusartopa NO, cnegyeT nenonb3oBath
koHBepTep NO, B NO, kak nokasaHo Ha pucyHke A.1 (b).

OT6op npob raza gomkeH ObITb NpeacTaBUTENBHLIM, T. €. MecTo oTbopa nNpob AoMKHO BbiTb TUMWYHBIM ONA BCEro
rasoxoga B COOTBETCTBMM C pekoMeHAaumsmMu, npueegerHHbiMn B MCO 10396. Toukn oTBopa npob Anst uamepeHus Tpeby-
10T NPOBEpPKN HA ogHopoaHocTk. MNepen ycTaHoBKoW HEOGX0AMMO NPOBEPUTE PABHOMEPHOCTL ra30BOro NMoToKa.

)
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b) Tun NO-NO,

1 — npobootBophuk; 2 — duneTp; 3 — cuctemMa HarpesaHusa (nNpu HeobxogumocTun); 4 — nuHus otbopa npob (nogorpeeaemas

npu HeobxogumocTun); 5§ — cuctema oxnaxpgeHua C OTBOAOM Bnarv; 6 — Hacoc; 7 — BTOPWYHBIA (uneTp; 8 — wronsYaTbli

knanaH; 9 — pacxogomep; 70 — rasoaHanuaatop; 17 — BbIxogHOe oTBepcTue; 12 — Bxof ANA HYNEeBoro U kanubpoBO4HOro rasa

(enaTtensHO Nepeq conmnom) AnsA NPoOBEpKW BCel cucTembl; 13 — BXOA ANA HYNeBoro v KannBpoBoYHOro raza Ans NpoBepPKU CUCTEMbI

KOHAWLMOHMPOBAHWA 1 razoaHanuaaropa; 74— BxoA AN HYNeBoro U KanMbpoBOYHOTO rasa Ansi NPOBEpPKM razoaHanuaaTopa; 15 — knanak;
16 — konseptep NO,/NO

PucyHok A.1 — Cuctema akcTpakTMBHoro otbopa npob ¢ ncnonb3oBaHUWeM OxnaguTens Unu ocylumnTens (npumep)
KomnoHeHTsl, onucaHHele B A.1.2.1—A.1.2.8, Hanpumep, gokasanu cBolo 3(peKTUBHOCTL NPU M3MEPEHUSAX Ha

rasoBbIx, HEhTAHLIX W YrOMbHBIX ANeKkTpocTaHumax (Heobxogumo cobrnioaaTte Mepbl NPenOCTOPOXKHOCTU M3-33 BhICOKOW
KOPPO3MOHHOW aKTUBHOCTU KOHOEHCMPYtoLenca Kuenotel, Hanpumep HCI, SO; nnu NO,).
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A.1.2 KoMNoHeHTbI CUCTEMbI XONOAHOM MU CYXOM 3KCTPaKUUmU

A.1.2.1 NpobooTbopHbIv 30HA

3oHA ans otbopa npob nomkeH BbITe U3rOTOBNEH W3 NOAXOAALLEND KOPPO3UOHHO-CTOWKOrO MaTepuana (HanpumMep,
U3 HepxaBsetollen ctanu 6e3 monubaeHa, BopocUnNUKaTHOro CTekna, kepaMuku; nonutetpadTopatuned MNTO3 nogxoaut
TONbLKO Ana TeMmnepaTypbl AbiIMOBbIX razos Huxe 200 °C). Mpu TemnepaTypax Boiwe 250 °C HepxKaBelowas cTanb U HeKo-
TOpbIE ApYrYe Matepuarbl MoryT UaMeHaTs cooTHoleHne NO:NO,. Ecnin HeoBxoaumo onpeaenuTe COOTHOLLIEHNE, PEKo-
MEHZYETCA UCMONb30BaTb KePaMUYECKUIA UITM CTEKNSAHHBIA MaTepuan. [na nogaepKaHna KoHUEeHTpaLmMu onpenensemMoro
COEeOMHEHWUS B AbIMOBLIX ra3zax NpMMeHSAT OXNaxaeHue.

A.1.2.2 duneTp

®GuneTp Heobxooum ANs yaaneHus TBepAblX 4acTul, YTobbl 3aWwmuTUTe cucTeMy oTbopa npob v razoaHanusaTop.
PUNETp JomKkeH ObITh M3rOTOBMNEH M3 Kepamuku, MNMTP3, BopocunmMkaTtHOro cTekna uinmn MetannokepaMmmki. Punstp gon-
)KEH HarpeBaTbCA BhILLE TOUKM pOChl BOAbI UIM KUCTIOThI B 32aBUCMMOCTH OT TOrO, YTO Bbille. PEKOMEHOYEeTCA MCNONb30BaTh
UnbLTP, 3a4epKMBaoLLMIA YacTuubl pa3amepom bonee 2 MkM. Paamep chunbTpa gomkeH onpenensaTtbcsa ucxoas U3 tpeby-
eMoro pacxofa npobbl M AaHHBLIX M3rOTOBUTENS O pacxode Ha eauvHULy nnowaau.

TemnepaTypa npobooTbopHOro 3oHAAa ¥ hUnkTpa AOMKHA ObITh BLILLE TOYKM POChH! FA30B MO BOAE UMK KUCNOTe, Mo-
CKOIbKY To4ka oT6opa npob obebI4HO pacnonoxeHa nocne Boixoda 13 cuctem deNO, .

A.1.2.3 Nunna otbopa npob

INnHua ot6opa npod gomkHa BbITe M3roToBrneHa U3 MNTPI, NPA nnu HepxkasetLwen ctany 6e3 Mo. Tpybonpoeoab!
OomkHbl paboTtate Npy TemnepaTtype Ha 15 °C Bblle TOYKM POChl KOHAEHCUMPYeMbIX BellecTB (0Obl4HO TOYKW pochl AN
BOAb! UMW KMcnoThl). Juametp Tpybku fomkeH BbiTh COOTBETCTBYIOLLErO pasmepa, YTobbl 06ecne4nTs CKOpPOCTL MOTOKA,
HeoBXoaMMYLO ra3zoaHanMaaTopy npy BeIGpaHHOW ANWHE NMMHUK U CTENEHW NageHus AaBneHUs B NIMHWK, 8 TakKe Npou3Bo-
OUTENBLHOCTW UCMONb3YEMOro Hacoca Ana otbopa npob.

A.1.2.4 Cuctema yganeHus snaru (oxnagutens Npobbl UNu ocyLunTenb)

Cwuctema yoaneHvsa Bnarv JormkHa UCNonb30BaThCA ANA OTAENEeHWA BOAAHOrO napa oT AbIMOBOro rasa. Toyka pochl
JOmKkHa BbITe 3HAYUTEMBHO HUXE TEMMNEepaTypbl OKPYXKalLen cpedbl U TemMnepaTtypbl Npobkl. PekoMeHOyeTca OTHOCU-
TenbHas BNaXKHOCTb, 3KBMBaNeHTHasa TeMnepaType oxnaxaeHus ot 2 °C go 5 °C. OxnaxgeHue npuMeHaoT Ana obtema
oTbrMpaemoro rasa c y4eTOM COAEepXaLleroca B HEM BOQAHOIO napa.

KOHCTpyKUMA CUCTEMbI yAaneHusa Bnarm aHanuaupyemoro rasa gorkHa GeiTe Takoi, 4tobbl abeopbuua NO, B KOH-
AeHcarte Bbina ceefeHa K MUHUMYMY. 3TO obecneunBaeT MuHUMarnsHsie notepu NO,, pacTBOPEHHOTO B KOHOEHCaTe, KO-
TOpbIl yaanaetcsa u3 oxnagutens npo6. MuHumansHele notepu NO, MoxeT obecnednTb UCNONb3oBaHKe NPOHKMKALLEro
ocyLnTens.

A.1.2.5 Hacoc ong ot6opa npo6 (Koppo3MOHHO-CTONKWUIA)

Hacoc ons ot6opa npob ucnoneayetca ans otbopa npobbl M3 KaHana Yepes cucteMy otbopa npob. 310 mMoxeT
ObITb MeMBpaHHbIf HAacoc, HAacoC C METaNMMYECKUM CUMbCPOHOM, KEKTOPHBIW HAcCOC UNu Apyrue Tunel. Hacoc gomkeH
ObITb M3roTOBMEH M3 KOPPO3WMOHHO-CTOWKOrO MaTepuana. [Mpon3BoauMTENbLHOCTE HAcoca A0MKHA ObiTh TakoW, 4Tobbl OH
MOr nofaeaTtb B aHanuaaTtop TpebyeMblld NoToK raza. Ytobbl cokpaTtuTe BpeMs TpaHcnopTupoBaHusa B npobooT6opHon
TNUHUKU 1 pUCK DUNKO-XUMIUYECKOTO Npeobpa3oBaHma Npobel, NOTOK raza MoxeT ObiTh Bonblle, 4em TpebyeTcs ona raso-
aHanusatopa, U JorKeH 6eiTe 6e3bIMMybCHBIM, YTOOLI 06ECNE4UTE NOCTOAHHBIA U PABHOMEPHbIA MOTOK.

[na xonogHoW M cyxol aKkcTpakTMBHOWM cucTembl (A.1.3) Hacoc gomkeH pabotate nNpy TEMnNepaType He MeHee
180 °C wnu Ha 10—15 K Bhblille TOYKM pPOCkl KUCNOTHBIX Ta30B.

A.1.2.6 BTOpUYHbIN pUNbTp

BTopw4yHbIA hyvnbTp Heobxooum Ana yoaneHwus OCTaBLUMXCHA TBEpPAbIX YacTWL C LEnbH 3allMThl Hacoca M raso-
aHanusatopa. PekomeHayeTcs ucnonb3osaTth GUNLTP, 3a0EpKUBAOLLMIA YacTulbl paamepomM 6onee 1 mMkMm. Mpuemnembi-
Mu Matepmnanamu asnaitea [NTOS, BopocunukaTHoe CTEKNO UMK Kepamudeckue Matepuansl. Pasmep dunsrpa gonxeH
onpenenaTbea ncxoaa u3 Tpebyemoro pacxona npobbl M AaHHBIX NPOM3BOAUTENS O PacXo4e Ha edVHULY MoLaan.

A.1.2.7 Perynsatop pacxoga v pacxoaoMmep

Ina yctaHoBKM HEOBXOAMMOrO pacxofa UCMONb3YKTCa perynatop pacxoga u pacxogomep. OHU OOMKHBI BbiTh 13-
rOTOBMEHbLI U3 KOPPO3MOHHO-CTOWKOrO MaTepuana.

A.1.2.8 Konseptep NO,/NO

Konseptep NOo/NO neobxogum, ecrin Tpebyetca namepnute NO, ¢ nomousio rasoaHanusatopa NO (Bo3MOKHO
TOMNBKO B COYETAHWMM C IKCTPAKTUBHLIMK cucteMamu). [leTanv KoHBepTepa u MeTog UCMbITAHWIA 3KCMyaTalUMOHHbIX Xapak-
TEPUCTMK NMpUBEAEHLI B NpunoxeHun C.

A.1.3 Cuctema aKcTpakTUBHOro otbopa npob ¢ ucnonb3oBaHWeM HarpeBaTena

Mpwn McnonbL30BaHWK ra30aHanM3aTopoB C ropsaYvel KIOBETOM Ana Npod NpUMEHSAIOT aBTOMATUYECKYD U3MEepUTENb-
HYI CUCTEMY, NMOKa3aHHYI Ha pucyHKe A.2.

B pononHeHue K cucTeMe XOnogHoN 1 CyXoi 3KCTPakLMK UMEETCA TaKKe aBTOMaTUYeckasn U3MepUTensHas cuctema
ana namepenuns NO, , koTopas HarpeBaeT M3MepAeMbIii ras [0 TOYKM POCh! BhilLe TEMMNepaTypbl BOAbI W KMCMOTbI (Ui Tou-
K POChI APYIMX KOHOEHCUPYEMbIX BellecTs), 4Tobbl n3bexate notepe NO,. B aToM cnyyae cuctemy MOXHO YNpOCTUTh.
BaxHo, 4ToBbI BCE KOMMOHEHTHI, TDAHCMOPTMPYIOLLME aHanM3UpYeMbINA ra3 K ra3aoaHanvMa3aropy, TakkKe Harpeeanuch Bbille
TOYKM POCHI BOABI M KUCMOTHI.
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71— npoBooTbopHuK ¢ nogorpesom (Npu HeobxoaumocTh); 2 — uneTp (BHYTPW UK BHE CeYEeHNA); 3 — BXOA4 HYNEBoro U KanubpoBoYHOro
rasa; 4 — nuHusa otGopa npob c nogorpeeoM; 5 — Hacoc ¢ NoJorpeeomM; 6 — razoaHanvaaTop ¢ nojorpeBaemMoi Aa4enkon Ans npod

PucyHok A.2 — Cuctema akcTpakTMBHOro otbopa npob ¢ Mcnonb30BaHKWeM Harpeeatens (NpUMep: ropaYe-BnakHbIA TUM)

A.1.4 3kcTpakTUBHaA cuctema pazbaBneHmsA

MeTon pa3baBneHus SBNAETCA ansTEPHATMBOW MOHWTOPWUHIY FOPSIYEro rasa WnuM OcyLlUKe aHanua3npyemoro rasa.
[biMoBoi ras pazbaBnseTca YACTLIM ra3om, KOTOPbIA HE JOIMKEH CodepaTb n3aMepsemMblx BellecTs [3].

KoadhcpuumenT pasbaenenns gomkeH ObiTe BoibOpaH B COOTBETCTBUM C LENAMWU M3MEPEHUSA U COBMECTUM C Oua-
nasoHoM namepeHus. Pa3baBneHne O0OMKHO OCTaBaTLCA NMOCTOAHHBIM B TEYEHME BCEro NEpMoaa UCMbITaHWUS, NOCKOMNbKY
YyacToTa KanubpoBKW eQUHWL, M3MEPEHUS 3aBUCUT, B TOM 4Yucrie, 0T cTabunsHocTu KoadduumeHTa pasbaeneHns. Touka
pOChbl JOMKHA BbITE CHIKEHA, YTODBI YMEHBLLIUTL pUck 06pa3oBaHusa KOHOEHCaTa B CUCTEME KOHTpOnNs raza. MiamepeHHbie
3Ha4YeHusl BCeraa OTHOCATCS K BNaxHOMY raasy.

MHorne Tunbl YCTPOMCTB NOAXOOAT ANA UCMONb30BaHWA B cUCTEMax pasbaBneHns, Hanpumep:

- KanubpoBaHHbIe anuKBOTLI (KaNWMMspbl, Conna, UronbyaTbie KnanaHsl U Ap.);

- pacxogomephbl No 06LeMy UM Macce;

- PErynaTopbl AaBrneHus u/unu pacxoga.

[Mpumepkl guarpamm npeacTaBneHsl Ha pucyHke A.3.

MpumedvyaHne — KosthdpuumeHTol paszdaeneHns 3aBUCAT OT U3MEHEHWMM MNNOTHOCTM ObIMOBbLIX ra3oB. Mame-
HEeHWs TemnepaTtypbl AbIMOBLIX ra30B, MONEKYNAPHOW Macckl M 00LWero AaBneHns B AbIMOBOW TpyGe MOryT NoBnuaTb Ha
COOTHOLUEHWE W PE3YIETUPYIOLLME U3MEPEHWSA KOHLEHTPALIMK, NO3TOMY BCE M3MEHEHUS] HEOBX0AMMO 3anuceIBaTh B Mpo-
TOKOMe UCMbITaHWUNA.

2 7 1 3
(@2) 4
2
7
] |Dilution probe 7ot} 5( -
6
L @ + Q)

Flow rate (Dilution air) = Q1
Flow rate (Sample gas) = Q2

Dition ratio =31 * G2
2 Q1+ Q2 .
Original source concentration = ——=—— x Measured concentration

Q2

Flue gas
Heranu pas6asneHns npobki

1 — npoba rasza (Q2: pacxopn); 2 — dunNsTp AN TBEpAbIX YacTUL; 3 — KPpUTMYECKDe OTBepcTue; 4 — BakyymmeTp; 5 — pasbaBnsoluni
Bo3ayx (Q1: pacxopn); 6 — pa3baeneHHsIi aHanu3npyemeli raz (Q1 + Q2: pacxon aHanuaumpyemoro rasa)

PucyHok A.3 — Cxema aBToOMaTM4eCckon U3MEPUTENEHOW cMcTeMbl (MpuMep: pazbaBneHne aKCTPaKTUBHOMC TUNa)
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A.2 MpUHUMNBLI N3MepeHnsa

A.2.1 XeMUNIOMUHECLEHTHBIA MeToA

MpYHUMN XEMUMIOMUHECLEHTHOTO METOAA ONPEeAEnNeHUs MacCoBOW KOHLEHTPaL UM OKCYAOB a30Ta B OKpPYXKaloLLem
Bo3ayxe nogpobHo onucaH B MCO 7996 [5].

Mpw peakumn NO ¢ osoHom (O,) obpasyetcss NO,, npu aToM 4acTb aToro NO, HaxoauTes B hOTOXMMUYECKOM BO3-
BywaeHHOM cocToAHUN. [pn BO3BpaLLEHUN B OCHOBHOE COCTOAHME 3Tu Monekynbl NO, MOryT uany4arts CBET B AnanasoHe
AnuH BorH ot 590 go 3000 HM. MHTEHCMBHOCTL 3TOrO U3Ny4YyeHUs 3aBucKT oT cogdepxaHua NO 1 oT gaBrneHus 1 npucyT-
CTBWA APYrMX ra3os.

Ha pucyHke A.4 nokaszaHO OCHOBHOE YCTPOWCTBO XEMUMIOMUHECLEHTHOMO rasoaHanvaaropa.

10
1 > 2
A

10— 8 6 7 9
)
33— 4 5

1 — aHanuaupyembli ra3; 2 — Onok ynpasneHwWs pacxodom; 3 — KUCNOpoAcodepXalun ras; 4 — 6nok ynpaeneHWs pacxodom;
5 — reHepaTop 030Ha; 6 — peakuMoHHasa kamepa; 7 — doTogaTymk; 8 — Bnok pasnoxeHua 03oHa; 9 — curHan; 70 — oTpaboTaHHbIi ras

PucyHok A.4 — lNpuHUMNWansHas cXxeMa XeMUIOMUHECLEHTHOMO razoaHanuaartopa (npumep)

Pasnwn4atoT razoananuaatopel aTMOCepHOro U HA3KOro AaBneHus B 3aBUCMMOCTM OT AABMNEHWS B PeakLMOHHOW Ka-
Mepe. HekoTopbie rasoaHannsaTopbl UMEeIT BCTpoeHHble KoHBepTepsl NO,/NO 1 Bnarogaps cBoei KOHCTPYKLWW BelhaoT
curHansl ana NO, NO, n NO, nu6o onHoBpemeHHo, nnbo nocneqosaTtersHo.

Momexwm n3-za gmokcnga yrnepoaa (CO,) 1 napos BoAbl B @aHanMavMpyeMoMm rase BO3MOMHbI U3-3a ralleHUs XeMKITo-
MWHECLIeHTHOM peakumi. CTeneHb ralleHns 3aBnMcuT oT koHueHTpauuin CO, 1 H,O 1 Tvna ncnonkayemoro rasoaHanvsaropa.

A.2.2 MeTtog HegUCcNepCUOHHOW MH)PAKPacCHOMW CMEeKTPOCKONUKU

MeTon HeaAWCNEPCHOHHOM WHbpakpacHOW CNEeKTPOCKONWM OCHOBaH Ha TOM, YTO rasbl, COCTOALUME U3 MOMEKyn C
pa3HbIMW aToMami, NOrMoLaT UHGPAKPACHOE M3NYyYeHWe C YHUKaneHOW ANMHOW BonHel. MeToad namepeHusi conepxuT:

a) [iByxny4eBoi meToq

WManyyenune, ncnyckaemoe MIK-McTodHWKOM, pasgensaeTca Ha ABa ny4a, a 3aTeM MOAyNMPYeTCH: O4MH NyHOK NpoXogaunT
Yepes A4Yenky ¢ NpoboK, a Apyron — Yepes 3TarnoHHY AYelKy, cogepXallyto ras, He akTuBHbIl B MK-13ny4eHuu, obs14HO
asot. Ecnu npoba raza cogepxut NO, yacts aHeprum VMK-nanyyeHus nornowaerca U pasHuua B aHeprun MK-uanyyerus,
JocTUrarolLen geTeKkTopa, NponopuMoHaneHa konuyecTey npucyTeTBytolero NO. [leTektop paspaboTtaH TakuM obpa3som,
4YTO OH YYBCTBUTENEH TONBKO K ANMHaM BornH, cneuudmnydHeim anga NO. MNMpumep cxembl gByxnyyesoro aHanuaatopa HOWK
nokasaH Ha pucyHke A.5.

3

17 — WK-nctovHuk; 2 — npepeiBatens; 3 — uaMenbyarllee Koneco; 4 — s4eika ¢ npoboi; 5 — atanoHHas a4yelika; 6 — OeTekTop;
7 — aneKkTpoHWKa; 8 — gucnnei

PucyHok A.5 — Cxema asyxry4eBoro razoaHanusartopa HOWK (npumep)
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b) OgHonyyeBoi MeToq

CyLecTByeT kKak MUHUMYM TpW TUMNa OQHONY4YeBbIX METOA0B!

- Wcnonb3oBaHue WHTepdEPEHUMOHHLIX (OUMETPOB, NpUYeM OOMH MNETP MCMOMbL3yeTca B Monoce normoleHns
M3MepseMOro rasa, a Apyrol — B 3TanoHHOW AnvHe BOMHbI. Torga KoHUeHTpauus rasa aBnsetcs hyHKUMelh OTHOWEHUS
M3MEePEHHON 1 3TanoHHOW ANWH BONH. BMEeCTo HecKonbkux oMnbTPOB MOXKHO MCMONb30BaTh HAacTpansaemMbld unsTp ¢
W3MEHSALLENCA AMWHOM BOMHBLI NONOCHI NPONYCKaHWs.

- B meToge koppensauuu rasoeoro dwvnestpa unbTp M3MepUTEeNbHbIX NOMEX 3aMeHSeTCH ras’oBbiM (UMLTPOM; B
ocTaneHoM MeTod nogobeH npedblgywemMy. [asoaHannsaTop COCTOMT U3 ra30BblX KOPPENALUMOHHBIX PUNBETPOB, KOTOPLIE
COCTOAT M3 hunsTpa aHanuanpyemoro rasa, 3anofHeHHOro BbICOKUM ypOBHEM namepsaemoro rasa, Bknodas NO nnm NO,,
thvnkTpa aTANOHHOTO rasa, 3anoNHeHHOro KOPPEenALMOHHbIM HynesbiM razom (N,), 1 koneca npepsisatens. [ocne Beene-
HWUA aHaNU3MPYeMOro rasa B UaMepuTenbHYI0 S4eiKy KoppenauuoHHble unsTPel ras3a v Koneco npepbiBaTenst NOCTOAHHO
BpawatoTcs. [azoananuaarop namepset guddepeHumaneHoe VK-nornowexHve ny4a, KOTopbli NonepemMeHHo NpoxoauT
Yyepea unbTP aHanuavmpyemoro rasza v UnbTP aTanoHHOrO rasda. JTo AaeT NyYlyl YyBCTBMTENBbHOCTb M yMEHbLUaeT
adekThl NepekpecTHOM YyBCTBUTENBHOCTK. [pumMep guarpammel aHanusatopa HOWK koppensuMoHHOro Tuna ¢ ra3oBbiM
MNETPOM MNOKasaH Ha pucyHKe A.G.

g 4
D 5
6
NO | N,
2
10 |

1 — WK-UCTOYHWMK; 2 — razoBkIi KOPPENAUUOHHBIN (uUneTp; 3 — UNETP aHanuanpyemoro raza; 4 — 3TanoHHbIA ra3oebid OuUnsTp;
5 — namencuuntens; 6 — npepbiBaTens; 7 — oNTUYecKuin uneTp; 8 — 3epkano; 9 — s4elika gna npob; 710 — aeTekTop;
11 — ycunutens; 12 — BXOA aHanuavpyemoro rasa; 13 — BbIXOAHOW curHan

Pucyrok A.6 — Cxema razoananusatopa HOWK koppensuvoHHoro Tuna razoBoro punstpa

- HegucnepcuoHHbIn MHDpakpacHbIi ra3oaHanv3aTop C NepeKkpecTHOW MogyALVen ONnpenensaeT pasHily B Nornio-
LLIEHUN WHppaKpacHOro U3Ny4YeHUs, BbI3BAHHYIO MOOYEPEaHbIM BBEAEHUEM B M3MEPUTENbLHYIO AYEKY aHanM3nupyemoro
rasa v atanoHHOro rasa (Hampumep, Boaayxa ¢ yaaneHHsim NO/NO, 1 T. 4.). MiamepeHHas pasHoCcTe NpeactasnsaeT cobon
KOHLIEHTpaUWIO, OBYCrNOBNEHHYIO M3MEPAEMON BEMUYMHOW, M TakuM 0Bpa3oM yCTpaHAEeTCH BIMAHWE MELLALLMX KOMIMO-
HeHTOoB. Npumep cxembl aHanusatopa HOWK c nepekpectHon mogynauvei nokasaH Ha pucyHke A.7.

¢) MiHdpakpacHas cnekTpockonua ¢ npeobpasoaHuem Oypoe

B osyxnyyeeom nHTepdepomeTpe, 0bbi4HO ucnonsayemom ans MKMN®, ceet, nanyvyaembli MHppakpacHbIM MCTOUHK-
KOM, KOMIMMMPYETCA M HANpPaBNAETCA Ha CBETOAENNTENb. YacTb CBETA NPOXOAUT Yepe3 CBETOAENUTENb K 3epKarny, a ocTarnb-
HaA 4YacTb CBETa OTpaXaeTcHa B APYroM 3epkarne. B 3aBUMCUMOCTW OT KOHCTPYKUWKM MHTEpdepoMeTpa OOHO MMM HECKOMbKO
3epKan MoryT nepeMeLlaTbCsa, U B pesynsrarte ny4u NpoxXoasaT pasHble paccToaHuA. Korga gga nyda oTpaartca obpaTHo
B CBETOAENWUTENb, MEXAY HAMW BO3HMKAET pasHocTb has. KoMBMHUPOBaHHLIN BLIXOAHOW MY4YOK, BLIXOAALUWA U3 MHTepde-
pomMeTpa, ByAeT UMETh pa3HYK) MHTEHCUBHOCTL B 32BMCMMOCTI OT PA3HOCTU ONTUYECKUX NyTel (MonoXeHus 3epkana). 3ToT
CUrHan nepemMeHHoOW MHTEHCMBHOCTU Ha3blBAETCHA MHTEPEPOrPaMMOoii, M OH CBSI3aH CO CMEeKTPOM AMWH BOMH NOCPeaCTBOM
npeobpasosaHusa ®ypbe. CnekTp nonyyarT NyTem 3anncu MHTepgeporpaMMbl, MPUMEHEHUA K HEW HEKOTOPOW LMGPOBON
0bpaboTkn curHana (puneTpaumns, haszoeas KOppekumnsi) U BbluMcneHnst ero obpatHoro npeobpazoBaHusa Pypbe. [onyyer-
HbIIA CMEKTP CPaBHUBAKT CO CMEKTPaMKU W3 YCTaHORMEHHOW BMBNMOTEKM ONA ONpeneneHns KOHLUEHTPaUUM MHTEPECYHOLLIMX
razoB (NO v NO,). MNpumep cxeMbl MHbpakpacHoro aHanusatopa ¢ npeobpasosaHnem Pypbe NokasaH Ha pucyHke A.8.
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1
<) °
-'—<—|§§|2| 4
6
2
3

1 — WK-uctouHuk; 2 — sivenku ¢ npobon; 3 — vactu ans obHapyxeHus (onTU4eckuin ounesTp 1 AETEKTOP);
4 — SNeKTPOMarHUTHLIN Knanad; 5 — npoba rasa; 6 — KanvbpoBOYHbIN ras

PucyHok A.7 — Cxema razoaHanuaartopa HOWK c nepekpecTtHoin mogynauuen

3
2
6 5 >I4
—

1 — WMK-uctouHunk; 2 — ceetoaenurtens (nonycepebpuctoe 3epkano); 3 — HerogsmxHoe 3epKkano; 4 — ABMKYLLEecs 3epkano;
5 — aueiika ansa npobol; 6 — aeTekTop

PucyHok A.8 — Cxema vHdpakpacHoro razoaHanuaartopa ¢ npeobpasoBaHuem Pypbe (Npumep)

A.2.3 Metog HegucnepcUOHHOW YP-CneKTpocKonuu

MeTon HeaMCNepPCUOHHON Y®P-CNeKTPOCKONMM OCHOBaH Ha TOM MPUHUMWINE, YTO rasbl, COCTOSALIME U3 MOMEKYN C pas-
HBEIMK aToMaMu, NOrmnoLAaT ynbTpadMoNeToOBOE U3NyYeHWE C YHUKANBHOW ANWHOW BonHbl. MeToasl HeaMCNepCcUoHHON
Y®-cnekrpockonuun (HOY®) ncnonb3ytoT Te e NpuHUKMNEl, YTo 1 npuBeaeHHble B A.2.2 (a) n (b).

[azoaHanusatop HOY® 06bI14HO COCTOMT U3 CRedyoLWMX OCHOBHbIX KOMMOHEHTOB!

- UICTOYHWKA CBETa (OYroBoi AeiTeprueBOoi NaMnbl, PTYTHOI Namnbl BbICOKOro gaBneHusa 1 ap.);

- ONTUYECKUX /UMK ra3oBbIX (OUNETPOB;

- UBMEepPUTENBHON AYENKHY;

- (hOTONPUEMHMKA;

- KannBpPOBOYHOW AYENKX, UCNOMNB3YEMON ANA NPOBEPKM Apenda.
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MpunoxeHune B
(o6azaTtenbHoe)

Cucrtema namepeHwus in situ NO n NO,

B.1 MpuHUMN naMepeHUsi OCHOBaH Ha npaMom uamepeHun NO u NO, in situ ¢ nomowb
AudphpepeHUManbLHONW ONTUYeCKOW abcopbunoHHOK cnekTpockonuu (QOAC)

B.1.1 O6wue nonoxeHus

MpuHUMN aHanua3a OCHOBaH Ha W3MepeHN HekoHauumroHnpoeaHHbix NO u NO, B notoke. MaccoBbie KoHUeHTpa-
umm NO 1 NO,, onpefensaoTca NpaMbiM U3MEpeHUeM ¢ MOMOLLbI0 aHanwaaTopa AuddepeHLnansHOl onTUdeckon ab-
copbuuoHHon cnektpockonun (JOAC). [Ins nonpaekn Ha Cyxoe COCTOAHWE NpW CTaHAAPTHbIX YCIOBUAX PEKOMEHOYeTCA
M3MepATb BOAAHOM nap BMecTe ¢ koHueHTpauuein NO n NO,.

[MpumeyvyaHmnme — AHanuaaTopbl, OCHOBaHHLIe Ha NpuHumMnax HOWK, MKMN® n HOY®, Takke npegnaratotca ans
U3MepeHuid in situ.

B.1.2 AudpcpepeHumansHana onTudyeckon abcopbumoHHon cnekTpockonuu (OAC)

McnonbayeTca aHanuaaTop ¢ KCEHOHOBOW NaMIoi BLICOKOTO AaBNEHUs, KOTOPLIA M3MEPSIET NOMHbIA CNEKTP NOrmo-
LeHWst ObIMOBbIX rasoe B AbiMoBon Tpybe B ananasore oT 200 oo 2000 HM, 1 gaHHble COXpaHSATCA B NaMATU aHanuaa-
Topa (KomnbtoTep). CNekTp AenuTCH Ha «HYNeBOM» UMK CUCTEMHbIA 3TANOHHbIA CNEKTP, 3anncaHHbIN B YCNOBWAX, Koraa
OTCYTCTBYET MOMOLLUEHNE M3MEPAEMBIX Fa30B.

[eneHnem OByX CNEKTPOB MOXHO MOMY4YUTh MOMHOE NOrMOLLEHNE CBETA BAOMb CBETOBOMO Nny4va. 3T0 MOXKET ObITb
CBSI3aHO C razoobpasHbiMK 3arpa3HSIoLIMMUY BELLECTBAMIW B ra3e, a TaKkKe C MbiNbl UM KonebaHusaMu MHTEHCUBHOCTU
ceeTa. [NocKkonbKy TONMBKO MOMEKYIbl ra3a Bbi3bIBAKT BLICTPLIE UMW Y3KOMOMOCHLIE U3MEHEHWA B CNEKTpax MOrMoLeHus,
MeaneHHble MK LWMPOKOMNOMNOCHbIE M3MEeHEHWS, Bbi3blBaloLNe YBENUMYEeHWe rpagueHTa, MmateMaTUYeckn NCKIHYatoTCs.

[Mony4eHHbI cnekTp MaTemMmaTU4eCcKn CPaBHMBAETCA C COXPaHeHHbIM CMEKTPOM MCTOYHUKA cBeTa. PaccunTeiBatoT gudiche-
peHUManbHbIA CNekTp NOrMoLWeHNUs, W 3TOT pacyeT ABMNAETCS OCHOBOW ANA pacyeTa KOHUEHTpauWK coegnHeHns (CoeguHeHnin).
PaccunTaHHBIN CNEKTP COCTOUT M3 XOpoLlo cbanaHCcMpOBaHHOW CyMMbl 3TAMOHHLIX CNIEKTPORB AMA COOTBETCTRYHOLLErO aHanuaa.

Tunu4Hasa AnvHa BoMHbl aMepeHud, ucnonedyemad ana NO, coctaBngaet 215—226 HM, a Ang NO2 — 330—550 HMm.

B.2 CuctemMbl U3mMepeHUa in situ B nonepe4HoM ce4eHUM KaHarnos

B.2.1 O6wue nonoxeHus

Cuctema namepeHusa JOAC in situ cocToMT U3 nepedartynka U NnpuemHuka. [lsa brnoka ycraHaesnvBarTca Apyr Ha-
NpoTWB ApYyra HENOCPEACTBEHHO HA Tpybe wunu kaHane. Ha pucyHke B.1 nokasaHa TUNn4YHaa cxema CUCTEMbI U3MEPEHUS
in situ, ocHosaHHoi Ha [JOAC ana NO n NO,,

B.2.2 KomnoHeHTbI cuctemMbl uamepenuna [JOAC in situ (nonepeyHbIn TpyGonpoBoa)

B.2.2.1 [Nepenatymk 1 NpreMHUK

Brnok nepenaTtynka cooepKUT UCTOYHMK CBETA, TAKOW Kak KCEHOHOBAasA namna, a brnok npuemHmnka — oToaeTekTop.
Tly4 cBeTa ncxoguT OT Namnbl, pacrnonoXeHHoW B Bnoke nepegartyuka. YnsTpadMoneToBbIi CBET NPOXOAWUT Yepes ras u
nornagaeT Ha POTOLETEKTOP B NpUeMHOM Groke.

B.2.2.2 OuyncTka onTUYECKON S4erkn

®naHubl ANA NPOOYBKM BbIMOMHAT ABE OCHOBHLIX hyHKUMW. Bo-nepBbix, UCNonb3yoTes ANA KpenneHnst nepegar-
YyMKa UM NPUEMHUKA Ha Tpybe. Bo-BTOPbIX, NpOAYBOYHbINA hriaHeL UMEET LITYLEep ANA NPoayBKN.

Ecnu atoro tpebyeT npumeHeHne, NogaeTcs NpoayBOYHBIA ras, 4Tobbl NpenoTBpaTUTh 3arpAa3HEeHNE ONTUYECKUX
KOMMOHEHTOB AbIMOBLIM ra3oM. [TpombIBOYHAA cpeda NocTynaeT Ha NpoayBOYHbINA hraHel W TeYeT B HanpaeneHuu ra-
30xoga, rae CMeLIMBaeTCca ¢ ObIMOBbIMU rasamu. B kadecTBe npogyBO4HOW cpefbl 0ObIYHO MCMONB3YETCA HYNMEBOW ras.
Pacxop 3aBucuT 0T ycnoBui U obeldHo coctaenseT ot 20 go 50 OM3/MUH.

B.2.2.3 Avelka Banuaaumm

[Ons npoeepkn pabotocnocobHocTn nameputensHon cuctemsl JOAC Hy)XKHO perynsapHoO NpoBOAMTE Npouenypy Ba-
nnaauumu.

OpHWMM 13 METOLOB NPOBEPKK ABMSAETCHA MPUMEHEHUE BHELLHEN SYENKW, KOTOPYK YCTaHaBMNMBAKOT HA OMTUYECKOM
nyTu Mexay Tpyboi u BrokoM nepedaTtymka/npueMHuka. AnNbTepHaTUBHbBIA MeTo4 — WUCNOoNb30BaHWe razoHanonHeHHon
AYeliku co cTabunbHOW KOHUEeHTpaunen.

Bo Bpems npoueaypbl AYERKY NPOMbLIBAIOT CEPTUMMLUMPOBAHHLIM TECTOBLIM ra30M M BPEMEHHO NEpPEMELLAT Ha
ONTUYECKUIA NMYTb COOTBETCTBEHHO.

KoHueHTpauusa rasa, Heobxogumas ns 0boMx METOAOB, 3aBUCUT OT OTMHbLI ONTUYECKOTO NMYyTU U AYENKA NPOBEPKMY,
a TaKke guanasoHa namepeHusi. OBbIYHO UCNOMb3YHKT UCNbITaTENbHLIN ra3 C KOHUEeHTpauunein, akeuBaneHTHou oT 70 % Oo
90 % OoT nonHoro AvanasoHa.

B.2.2.4 latunk naeneHusa 1 TemnepaTypbl

WM3-3a ycTaHOBKW in Situ NIAMEHEHWE OABMNEHWA U TEMMNepaTyphl ra3a B AbIMOBLIX ra3ax MOXeT NOBMMATL HA cUrHan
namepeHus. Ecnu napameTpbl NpeBbIlLaoT MakCMManbHO A0NYyCTUMbIE OTKIIOHEHWS, MOXHO MCNONb30BaTh AaT4MKn Aas-
rnieHus nunu Temneparypsl, YTobbl 0BecnevynTs COOTBETCTBYOLLEE AABMEHWE UMW TEMMNEPAaTypy raza B U3MEpPUTENLHON
cucteme JOAC, 4yToObI CKOPPEKTUPOBaTL BIIMAHME M3MEHEHWMIA TEMMNEPaTYPLI U AaBNEeHUs.
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1 — nepegatuunk; 2 — npueMHUK; 3 — npofdysoqHbIA hnaHel; 4 — avenka Nposepku; 5 — TPexxonoBow knanaH; 6 — AaTyuk agasneHus
(Npu NOCTOAHHLIX YCINOBKAX B rasoxode He TpebyeTtcs); 7 — AaTymk TeMneparyphbl (Npy NOCTOAHHbLIX YCNOBUSAX B rasoxode He TpebyeTcs);
8 — npoayBOYHbINA ras; 9 — NpoayBOYHLIA, MOBEPOYHBIA MNKU HyneBol ras; 70 — obnacTb AbIMOBbLIX rasos; 11 — MaMepuTensHbIN NyTh;
12 — ONTOBONOKOHHbLIW kabenb; 13 — cnektpomeTp; 14 — getektop; 15 — 3nexkTpoHuka; 16 — koMnbioTep; 17 — perucTpaTop AaHHbIX

PucyHok B.1 — Cxema cuctembl namepenusa JOAC in situ (npumep)

B.3 ToyeuHble usmepuTenbHbIe CUCTEMbI in situ

B.3.1 O6wue nonoxeHusa
CucTtema ToveYHbIX N3MepeHWi in situ COCTOWT M3 NPUEMHUKA, NepedaTymka 1 3oH4a. Jly4 0bbIMHO NpoXoanuT Yepes
MOTOK U3MEPSIEMOrO ra3a M OTPa)XaeTcs 3epKarom Ha KoHYMKe 3oHaa. Ha pucyHke B.2 nokasaHa TunoBas cxema To4eqYHon

cucTeMbl U3MEPEHUS in Situ.
B.3.2 KomnoHeHTbI cuctemel namepenHunsa [JJOAC in situ (TouyeyHbIA MOHUTOPUHT)
B.3.2.1 MNMpubopHbIA npueMonepenaTyuk
[Mpnemonepenatyunk npeacraenseT coboi yCTPOMCTBO, COCTOSLLEE W3 Nepeaaryumka n npuemHuka. KomnoHeHT npu-

6opa BOCMPUHUMAET peakuunto MSMEDVITEJ'IbHOIﬁ AYENAKN 1N reEHEPUPYET SJ'IEKTpM‘leCKVIIﬁ CWrHanm, COOTBETCTByPOLLI,I/II?i KOHLUEH=

Tpauuy n3MepsieMoro rasa.
B.3.2.2 NamepuTtenbHasa avenka
Ayelika nnv nonocTe NOABEPraloTcA BO3AEMCTBMIO NOTOKA raza C LUenbi Co3AaHus 3aNeKTPOONTUYECKOrO OTKINMKA Ha

KOHUEHTPaUWo ra3a Ha KOHUE 30HOa.

B.3.2.4 ®unbTp 30HaOa
MopucTasa kepamuyeckas unu cneveHHasa metannuyeckasn Tpybka unm akpaH CBOOAT K MUHUMYMY BITUSHUE TBEPAbIX
yacTuy Ha uamepeHue raza. Ecnv oxumpaeTtca HeGonbLioe BNMSHWE TBEPALIX YACTUL HA U3MEPEHME, MOXHO MCMNONbL30BaTh

30Hg be3 uneTpa.
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b) Tun 6e3 unsTpa (BUAO cOOKY Ha 30HA)

1 — npvemonepenaTyuk; 2 — 3o0H4; 3 — uneTp; 4 — dnadey 3oHaa; 5 — 3epkano; 6 — gaTtyuk AaBneHus (NpU NOCTOSAHHBIX YCNOBUSX

B rasoxofe He TpebyeTca); 7 — gartyMKk TeMnepatypbl (MpU NOCTOSAHHBLIX YCNOBMAX B razoxofde He Tpebyetcs); 8 — Adeiika NpOBepKU;

9 — kanubpoBO4HbLIN UMW HYNEBOW ra3; 10— TpexxofoBol knanaH; 17 — NpoAyBOYHbIN ra3, NOBEPO4HbLIA UMK HYNeBoW ras; 12 — obnactb

ObIMOBbIX ra3oe; 13 — namepuTensHasa ayerka unyv nonocTe; 74 — cnektpomeTp; 15 — aetekTop; 16 — aneKkTpoHuka; 17 — KOMMbIOTEP;
18 — pernctpartop AaHHbIX

PucyHok B.2 — lMNMpumep cuctemel namepenns JOAC in situ (TOYEYHBIA MOHUTOP)
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MpunoxeHune C
(ob6AzaTenHoe)

Koneeptep NO,-NO

C.1 O6wme nonoxeHusa

Ecnun Heobxogumo usmepnts NO, ¢ nomouwlbio ananusatopa NO, cnegyeT vcnons3osats koHeepTepel NO, B NO.
MeTog ucnblTaHWs 4718 OUeHKW 3hdeKTUBHOCTH KOHBEPTEPa ONUCaH HUXe.

C.2 MNpuHUMN KOHBepTepa

CyLLEeCTBYKT pa3nuyHLIe TUMbI KOHBEPTEPOR, HANpPUMEp:

- KOHBEPTEPbI YIMEepoaa;

- KOHBEPTEpPbI YINepoa-MonuOaeHOBLIE;

- KOHBEPTEPLI N3 HEPXAaBEKLLEN cTanw;

- TepMonpeobpasoBarenu.

B HekoTopbIX cuTyauusx (Hanpumep, Korga B U3aMepaeMoM rase npucyTCTBYeT aMMuak) MoryT BO3HUKaTL NOMEXU B
3aBucuMocTH oT paboyen Temnepartypbl KOHEepTepa. B atux cnyyasx HeobXoaMMO yYMTBIBATE TAKME BO3MOXHOCTU MpU
BbibOpe TUna KoHBepTepa.

KoHBepTep MOXHO 0BOWTM C MOMOLLBLID TPEXXOAOBOrO KranaHa. Ecnv aHanuanpyembli ra3 npoxoamT Yepes KoH-
BepTep, obpasyeTcs obuiee konmyectso (NO + NO,); korga oH He 3aTparMeaertca, onpenenaT coaepxaHue Tonsko NO.
KonuuecTtso NO, MOXHO paccuutaTh kak pasHuly mexay NO, 1 NO.

C.3 Nposepka acpcpekTueHoCcTH KoHBepTepa NO, k NO

C.3.1 Oowwme nonoxeHun

KoneepTep gomxeH umets KM > 95 %, koTOpbIf MOXHO MPOBEPUTL C MOMOLLBIO NMPOBEPOYHLIX FA30B, COAepPKaLLUX
NO, B CUHTETMYECKOM BO3AYXE, UMK C MOMOLLbH TecTepa adhheKTMBHOCTM KoHBEpTEepa. 3TOT MeTod NogpoGHo onncaH B
MCO 7996 v He noaxoowmT, ecnu aHanuaatop NO nogsep»eH BNMAHUIO 030Ha.

C.3.2 UcnbiTaHune 3ch(hpeKTUBHOCTU KOHBEPTEpa C UCMONbL30BaHUEM 3TanoHHOrO rasa, cogepxauwero NO,

[lna aHanu3aTopoB C ABYMS PeakUMOHHbIMK Kamepamu perynupytoT aHanuzatop NO, Ha kaHane NO 1 NO, ¢ koH-
ueHTpaunern NO, Bnnskoi k npegensHOMY 3HaveHWo BbiIBpocoB. Heobxoaumo ybeautecs, 4To oba kaHana aakT OgHo U
TO e 3HAYEeHWe, W 3anucbiBaTb 3HAYEHUSA.

BHocat B aHanuszatop ras, cogepxawyuii NO,, ¢ u3BecTHOM KoHUeHTpauuei (kak ykasaHo B D.5).

3anuceisatoT koHueHTpaumio NO, u NO. OxuaatoT He MEHEe LECTW M3MEepMTENbHLIX NEPUOL0B MEXay NnokasaH!s-
MU KoHUeHTpaumil NO, u NO. MamepeHue JOMmKHO NPUHUMMATLCS Kak CpefHee 3HaveHue nepuofa BpeMeHu, COCTaBnsio-
LLlero He MeHee Tpex oTKNuKoe AMC.

Paccuutrieatot Kl koHBepTepa no dpopmyne (C.1)

(NO,), -(NO)

Conv.EFff.(%) = NG;) “.100, (C.1)
2

1
roe Conv.Eff. (%) — koadduumneHT npeobpa3oBaHusa KOHBEPTEPa B NpOLEHTaXx;
(NO,), — sHaveHune NO, ans rasa, cogepxaiero NO,;
(NO), — snadenne NO gns raza, cogepxawiero NO,;
(NO,); — koHueHTpauua NO, cogepxauiero NO, rasa, nogasaemoro Ha aHanusaTop.

BeinonHstoT onpegenexve K koHBepTepa TpW pasa W 3anucbiBaloT cpedHee 3HaveHue Tpex onpedeneHui. 3Ha-
Yyenue KINO gonkHO COOTBETCTBOBATEL KPUTEPUID MPOM3BOAMTENBHOCTH, YKasaHHOMY B Tabnuue 1.

C.3.3 Npoeepka ach¢eKTUBHOCTU KOHBEPTEpa C NoMoLbI0 TecTepa 3chpeKTUBHOCTU

MpuHuKMn paboTel TecTepa adhhekTUBHOCTM NokasaH Ha pucyHke C.1. MNocToaHHbIR noTok kanubpoo4dHoro raza NO
CMEeLUMBAETCS C NOCTOAHHLIM NMOTOKOM BO34yXa WUINW KMCNOPOAA, KOTOPbIA COAEPHKWUT Pa3rnuYHOe KONMWMYECTBO 030Ha, Npo-
M3BOOMMOTO perynvpyemsim reHepartopomM o3oHa. OsoH pearnpyet ¢ NO ¢ obpasosaHunem NO,. Takum obpasom, obuiee
konu4ecTso okcuaos asota (NO + NO,) ocTaeTca noctoaHHbIM, a cooTHoweHue (NO:NO,) namenseTca.

Ecnu KN4 koHueeptepa bonee 95 %, curHan aHanu3atopa B COMETAHWMKW C TECTUPYEMBIM KOHBEPTEPOM OCTAETCA
NOYTK NOCTOAHHBLIM. CUrHan ka)gow KOHUEeHTpauun cpaBHMBAETCH C CMTHaNoM ra3oBoin cmecu, cogepallei Toneko NO
(Npw BBIKMHOYEHHOM reHepaTope 030Ha). [pu KaxaoW pasnUYHON KOHLUEHTpaLKMK 030Ha onpeaensaioT KoHueHTpauuo NO
1 (NO + NO,) B rasosoit cmecu.
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10

1 — kanubpoeoyHbid ras NO; 2 — perynaTop notoka; 3 — pacxogomep; 4 — BO3[AyX UMK KUCNopogd; 5 — reHepaTop 030Ha; 6 — NWHKA
nogauu kK uameperuio NO,; 7 — niMHWA NoToka K n3mepeHuto; 8 — konseptep NO,/NO; 9 — Tpexxogosoi knanaH; 10 — aHanusatop NO

PucyHok C.1 — lNMpuHumn pabotel TecTepa adpdhekTmeHOCTH KoHBEpTEpa NO,L/NO
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MpunoxeHune D
(cnpaBo4yHoe)

Pabouue rasbli

D.1 O6wure nonoxeHusa

I'Ipm ncnorne3oBaHWKU HACToALWEro ctaHgapra Tpe6yeTc;| npuMmeHeHne paﬁo‘-mx rasos.

D.2 HyneBo# ras

Hyneson ra3 He JoOMKeH cofepaTk CoedMHEHUIA, BNNAIOLWMX Ha 3eKTMBHOCTE M3MepeHus npubopoB. [Ang Bcex
aHanu3aTopoB credyeT MCMofb30BaTh YACTHIA a30T (Mapka 5,0 ¢ cogepxaHuem npumMecei M3aMepseMblX KOMMOHEHTOB
HIDKE aHanUTUYecKoro npeaena obHapyKeHns), O4NLLIEHHbIA aTMocepHbIn Boaayx unu apyrve cMmecu O, u No.

KoHueHTpaums WHTEpPECYOLWMX BELLECTR B HYNEBOM rase He JOMmKHa npesblwaTte 1,0 % vcnone3yemMoro gvanasoHa
n3MepeHus.

D.3 NoBepo4yHan razoBasl cMechb

MoBepoyHasa razoBas cMech AomkHa cocToaTb U2 NO B ynctom azoTe. OHa A0MKHA MMETb M3BECTHYHO KOHLIEHTpa-
UM C MakcMManbHO OOMYCTUMOW pacluMpeHHoW HeonpegeneHHocTelo 2,0 % OT ero HoMMHanbHOro 3HadeHus. KoHueH-
Tpauus NOBEPOYHOM ra3oBoM cMecu gomkHa coctaenats ot 70 % go 90 % eepxHero npegena BeibpaHHOro guanasoHa
N3MepeHUIA.

D.4 3tanoHHbLIW ras

OT1anoHHbIR raz gomxkeH coctosaTs U3 NO B yuctom azote. OH JOMKEH MMETb U3BECTHYIO KOHLEHTPaLMIO C MaKcu-
MarnsHO OONYCTMMOW pacluMpeHHON HeonpeneneHHocTbo 2,0 % OT ero HOMMHaNbLHOIO 3HaYeHWA, MPOCIEXUBAEMYHO MO
NPUMEHUMbLIM CTaH4apTam.

D.5 3tanoHHbIW ras ona nposepky adpeKTMBHOCTU KoHBepTepa NO,/NO

3TanoHHbIN raz ansa Nposepkn aptheKTBHOCTM KOHBEPTEPa AomkeH cocTonaTb 13 NO, B CMHTETUHYECKOM BO3AYXE.
KoHueHTpauua JoMmKHa HaxoauTeCa B AuanasoHe oxugaembix koHueHTpaumii NO/NO,,.
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MpunoxeHue E
(cnpaBo4Hoe)

I'Ipoue,qypbl onpeaeneHUA IKCNNyaTauMOHHbLIX XapakKTeEPUCTUK

E.1 Obwure nonoxeHus

Mepen npoBenernem nobbix UCNBITAHWIA HEOBXOANMO yYecTb BpeMs NporpeBsa, ykasaHHoe npoussoguTenem. Ecnu
Bpemsi Mporpeea He ykasaHo, cnegyeT NnaHMpoBaTe MUHUMYM 2 Y.

Mepen onpedeneHneM aKkcnnyaTaLMOHHbIX XapakTepucTtuk AVC npubop aomnxeH GbiTb HACTPOEH B COOTBETCTBUM C
TpeboBaHWAMM NPOM3BOAMUTENSA M B COOTBETCTBMM C NPOLEeaypoi, onncaHHom B 9.3.

B ycrnoeuax ucnelTaHnii Ans KaxOon oTAensHON XapakTepUCTUKW NPOU3BOAUTENEHOCTA 3HAYEHWA CNneayrowWwmux na-
paMeTpoB A0MKHLI BbITh NOCTOSAHHBIMU B MPeAenax ykasaHHoro HUuXe auanasoHa:

- OKpyXawLlan Temnepatypa — 12 °C;

- naBnexne otbopa npo6 — £0,2 kMa;

- HanpsxXeHWe nNuTaHna — +1 % OT HOMWHAaNBHOTO HanpPSHKEHWS CETW (KPOME MCNbITaHWa 3aBUCMMOGTM OT Hanps-
KeHUs).

[ns onpegenerHnst pasnuyHblX 3KCNyaTauMOHHBIX XapakTepUcTUK HeoBXoauMo MCMOMNb30BaTh 3TANOHHLIE raskl ©
W3BECTHOW HEONPELENEHHOCTEI0 3HAYEHNA KOHLEHTPaLWK.

MpumeyaHue — Bpema OTKNMKA, NMOBTOPAEMOCTL MPU HyMNe M B TOYKE AManasoHa, NpoBepka NUMHENHOCTMH,
nepeKkpecTHas YyBCTBUTENLHOCTL, Apeid HyNeBoW TOMKWA M TOMKW OuanasoHa, YyBCTBMTENLHOCTL K TEMMNEPATYPEe OKpy-
XKallen cpenbl, YyBCTBMTENBEHOCTD K ANEKTPUYECKOMY HaMpsKeHUo cUCTeM in situ MoryT BbITe M3MEpeHbl C MOMOLLLIO
BHELUHEN UCMbITATENBHOW AYEHKN.

E.2 Bpems oTknuka

UTo6bI YyCTAHOBUTL BPEMS OTKMWKA, BPEMS 3anasgblBaHusA, BPEMSl HApacTaHusa U BPEMSA Crnaga, B HEMPEpPLIBHYIO
ABTOMaTUYECKYI0 W3MEPUTENBHYK) CUCTEMY BBOOAT CTYNEH4aTyH QYHKUMIO U3MEPAEMON Benu4uuHbl. Ecnu B TexHWye-
CKOM 33[aHWMW He yKa3aHOo MHOoe, CTYNeHb, Co3gaBaemMas UCMbITaTeNbHON YCTaHOBKOW, JOMKHA UMETL BPEMSA HapacTaHus
(o1 10 % po 90 % uameHeHus cTyneHu) meHee 10 % OT BpemMeHW ycpeaHeHUs, NPUMEHAEMOro BO BpeMs UCMbITaHWUM.
CTyneH4yaToe M3MeHeHWe UCMbITAaTENLHON YCTAHOBKM OOMKHO COOTBETCTBOBATL He meHee 60 % AvanasoHa uamepeHus
(cm. pucyHok E.1). Ecrniv Bpems HapacTaHvsa W BpeMs cnaja pasnuyaroTcd, AN BbIMUCNEHUA BPEMEHW OTKNMKA Heobxo-
OMMO Mcnonb3oBaTk Bonbluee BpeMms.

[na npubopoB, B KOTOPbLIX NEpexoaHble KonebaHns BO3HUKAKT No Mepe NpubrmKeHua K OKOHYaTeNnbHOMY BbIXOA-
HOMY CUrHany, KOHEYHbI BbIXOAHOW CUrHan CYMTaeTca OOCTUIHYTLIM, Korga konebanua nonagakT B npegenst 10 % Bxoa-
HOro wara.

MpumevyaHmne — CyulecTBeHHOe pasnuynue Mexdy BpeMeHeM HapacTaHua 1 BpeMeHeM chafa nokasbiBaeT
adhpeKkTbl NAMATH, T. €. 3aBUCMMOCTL B Pe3ynsTaTte M3MEepPEHUIA Ha 3HAYEHUS U3MEePAEMON BeNYMHbl BO BpeMSA Npeablay-
Lero MamepeHns(i).

E3 BOCI’IpOH:iBO,DMMOCTb npy Hyne U B TOYKe guana3oHa

E.3.1 OGwme nonoxeHus

YTobbI ONpeaenuTs BOCMPOM3BOAMMOCTL Ha HYMNE W B TOYKE AnanazoHa, NpoBOAAT HECKOMNBbKO U3MEPEHUIA MPU Hyne
M KOHUEeHTpauuu auanasoHa B COOTBETCTBUM C nNpouenypamMu, onucaHHeiMu B E.3.2 1 E.3.3. CTaHgapTHOE OTKNOHEHUE 1
BOCMPOM3BOAMMOCTL pacCYMTBIBAOT AnA 00eux cepuii M3MepeHuii (HyrneBoe 3Ha4yeHue U 3Ha4eHUe TOYKK JManasoHa) B
cooteeTcTeumn ¢ MCO 9169.

E.3.2 CtanpapTHOE OTKNOHEHWe BOCNPOM3BOOMMOCTU B NabopaTopun B HyNeBOW TOUYKe

CTtaHaapTHOE OTKITOHEHWE BOCTIPOV3BOAMMOCTM B HYJIEBOW TOYKE A0MKHO ObiTh ONpeaeneHo NyTeM HaHECEHUA aTa-
TNOHHOTO MaTepuana B HyneByto ToYKy (Hynesor ras). CHavyana HacTpauBaloT HyMNeByH TOMKY aHanM3saTopa. 3artem nogaroT
HyNeBOW ra3 Ha BNycKe HyNeBoro 1 NoBepoYHOro rasa.

Ecnu ctaHgapTHOe OTKNOHEHWE BOCMPOM3BOAMMOCTM B HYNEBOW TOUKE OMNPEMensioT BO BPEMS UCTbITAHWA HA HECO-
OTBETCTBMWE, UCMOMbL3YIOT CTaHOapTHBIA obpa3sel ¢ HyNeBo KOHLEHTpaUneiln, NpUMEHAEMBINA BO BPEMSA UCMLITAHMS.

M3mepeHHble 3Ha4eHust AVIC B HyneBoi TOUKe LOMKHLI ObiTb ONpeaeneHsbl Nocne HAHECEHUS STANOHHOMO MaTepu-
ana nyteMm OXWAaHWs BPEMEHW, 3KBMBANEHTHOrO OAHOMY HE3aBUCUMMOMY MOKa3aHuio, a 3aTeM BBECTW HYNEBOW ras unm
BEPHYTLCA K AbIMOBLIM rasam, a 3aTemMm U3MepuTb NOBEPOYHYIO ra3oByo cMeck He meHee 10 pas.

[Mony4yeHHble M3MepeHHble 3Ha4eHWUs UCNoNb3YHT ANs onpeaeneHns cTaHaapTHOro OTKIMOHEHUS BOCNPOWM3BOAMMO-
CTWU B HYNeBOW ToYKe no copmyne (E.1)
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C,— 3HaueHne N3MepaemMoli BENWYMHbI B CTAHOAPTHOM Matepuane i; Y;— BbIXOAHOW CUTHaT, NONy4eHHbIV NyTeM N3MEpEHNs M3MEepAemMoii
BENWYMHLI B CTAHAAPTHOM MaTtepuane i — BpemMs 3adepiku, ., — Bpemsa HapacTaHus; i, — Bpema nageHus; f — Bpems

r.'ag resp
OTKNUKa curHana

PucyHok E.1 — MnniocTpauys BpeMEHHbLIX XapakTePUCTUK aBTOMATUYECKON M3MEPUTENBHON CUCTEMBI, U3MEHEHME
BbIXOHOrO curHana Y (Bbixod) nocrne U3MeHeHWss onopHoro 3HadeHus C (BXod) Kak oyHKUKUS BpeMeHn t

s, = (E.1)
roe s, — CTaH4apTHOE OTKMOHEHWE BOCNPOU3BOAUMOCTH;

X; — I-€ U3BMEPEHHOE 3HAYEeHE;

X — cpefHee 13 N3MEePEeHHbIX 3HaYeHWi X; ;

n — KONMMYECTBO M3MEPEHUIA.

CraHgapTHOe OTKIIOHeHWE BOCMPOW3BOAVMMOCTM B HYNEBOW TOYKEe [OMKHO COOTBETCTBOBATb KPUTEPUMIO KavecTea,
ykasaHHomy B Tabnuue 1.

E.3.3 CTaH.D,apTHOB OTKNOHeHWMe BOCNpPON3BOAMMOCTHN B naﬁopaTopmq B TO4YKe AMana3oHa

CraHgapTHoe OTKNOHeHWe BOCNpOoW3BOAMMOCTH B TOHKE Avana3oHa onpeaensioT nyTemM NpUMEHeHUs 3TanoHHoro ma-
Tepuana (NoBepoYHON ra3oBoi cmecw). KanubpoBodHbIi ra3 OOoMmKeH NogaBaThCsa Ha BXOAE HYNEBOTO M KanwbpoBoYHOro rasa.
Ecnu ctaHgapTHOe OTKNOHEeHKe BOCNPOW3BOAMMOCTM B TOMKE AManasoHa onpegensioT BO BpeMs WCMbITaHWA Ha HECOOTBET-
CTBWe, HeoBXxoaMMOo UCNONbL30BaTk HAUBLICLLEE 3HAYEHWE CTAHAAPTHOrO MaTepyuana, NPUMEHEHHOTO BO BPEMA UCTLITAHWA.

MamepeHHble 3HaveHus AVC B Touke AnanasoHa cnegyet onpedenuThb Nocne HaHECEHWA 3TanoHHoro Matepuana ny-
TEM OXWAAHUS BDEMEHW, SKBMBANEHTHOMO OOAHOMY HE3aBMCUMOMY NOKa3aHWIo, a 3aTEM BBECTW HYNEBOW ra3 unu BEPHYTLCH
K ObIMOBbBIM rasam, a 3aTeM W3MepuTb NOBEePOYHYH ra3oByo cMech He meHee 10 paa. [Nony4veHHble 3MepeHHble CUrHanbl
MCNONb3YIOT ANs ONpegeneHns cTaH4apTHOMO OTKNOHEHWS BOCMPOW3BOAMMOGCTH B TOHKe Auana3oHa no dopmyne (E.1).

CraHgapTHOe OTKIIOHEHWE BOCMPOM3BOAUMOCTI B TOYKE AMana3oHa JOMMKHO COOTBETCTBOBATEL KPUTEPUMIO Ka4eCTBa,
yKkasaHHomy B Tabnuue 1.
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E.4 HecooTBeTcTBME (MMHENHOCTD)

HecooTseTcTBUE (MMHENHOCTE) HEOBX0AMMO NpoBepUTE B nabopaTopum nyTeMm NoAayun HYMEBOTO rasa U HE MEHee
YeTbIpex NOBEPOYHLIX ra30BbIX CMECEN C KOHLEHTPaLWAMM, paBHOMEPHO pacnpeaeneHHbIMW No BbibpaHHoMy Ananas3oHy
naMepeHus. PasnunyHble KOHUEHTpaL MK rasa MoryT BbiTe MONyYeHbl C MCNOMb30BaHMEM CUCTeMbl pasbaBneHus.

[MoBepoyHble ra3el cneqyeT nogaeath B Takom nopsgke, 4Tobel nsbexare adpdekTos rmctepesunca.

[ins Kaxporo TeCTOBOrO rasa C NPUHATLIM 3HAaYeHUeM C; BbIMNOMHAKT He MeHee TPeX MocneaoBaTernbHbLIX uaMepe-
HWUIA, KaXKO0€e M3 KOTOPLIX YCPedHAETCA No MeHbLUel Mepe 3a 0OHO BPeMs OTKIMKa.

OTknoHeHve e; (HEeCOOTBETCTBME) OOMKHO OMNPedenAThCa Ha OCHOBE NUHERHOW perpeccun, Kak OnucaHo B
MCO 9169. B aTon npoueaype ncnblTaHMa yCTaHaBNMBAKT NMHUIO perpeccny Mexxay nokasaHuamm npubopa ANC (3Hadve-
HWA X) U 3HAYEeHWs TECTOBOTO ra3a (3HadeHus c). Ha cneayiollem atane BblYMCNAIT CpeaHee 3HaYeHue ?r- nokasaHun ANC
ANA Kax[doW KOoHUeHTpauuu TecToBoro rasa. 3atem no copmyne (E.2) paccyuTbiBaOT OTKINOHEHWE (HECOOTBEeTCTBUE)
CPE/HEro OT COOTBETCTBYIOLLETO 3HAYEHUA X;, OLEHEHHOE NUHUEN Perpeccui

& =|xi - % (E.2)

OTKMNOHEHNA €; MPU K40 KOHUEHTPaLW MCNbITATENbLHOTO rasa AoMkHbl COOTBETCTBOBATL KpUTEPWMIO 3cpcekTus-
HOCTHW, yKaszaHHoMy B Tabnuue 1.
Ecnu kpuTepuid akcnnyaTauMoHHBIX XapakTepUCTMK He cobrirogaeTcs, OTKNUK Nnpubopa AomKeH BbITs CKOPPEKTUPOBaH.

E.5 [peid HyneBou TOYKM U TOYKMU AManasoHa AnNs NPoBepKU NPpoU3BOAUTENLHOCTH

Lpeid HyNneBor TOYKM M TOYKW AMana3oHa OUEeHMBAKT nyTeM npuMmeHeHusa He meHee 10 nocnegoBaTenbHOCTER
HYNA 1 TOYEK JMana3oHa, paBHOMEPHO pacnpeneneHHbiX B TeYeHne 24 Y4, 11 pacyeTa AN Kax oW KOHLUEeHTpauny HaknoHa
nuHeriHon perpeccun B cooteeTcTBMU € CO 9169.

HyneBoil ras n noBepoyHy ra3oByl0 CMech crieayeT nogasatbk B AVIC B Hayane ucnbiTaHWa, a 3aTeM MoBTOPHO
rnogaeaTh B Te4eHue 24-4acoBOro Nepuoaa, Kak OnucaHo BbILWE, U OTKIOHEHUS MEXOY U3MEPEHHBLIMU 3HAYEHUAMU B Hyne-
BOW TOMKE W B TOUKE AManasoHa U HOMWHAMNbHbLIMKW 3HAYEHUAMMW OOIMKHbI COOTBETCTBOBATb KPUTEPUKD SKCMITyaTaLUOHHbIX
XapaKkTepucTyK, ykasaHHomy B Tabnuvue 1.

E.6 [peid HyneBon TOYKM M TOUYKM AManasoHa Ans Nepuoauyecknx UCNbITaHUN

Perynupoeky npubopa ¢ NOMOLLLK HYNEBOMO M MOBEPOYHOrO rasa Wnu Apyrux cTaHoapTHeix oBpasuoB cnegyet
NPOBOOWTL HE PEXE OOHOTO pasa B Nepuof aBTOHOMHOW paboTbl. McnbitaHua npubopoB Ans nepuoduyecknx u3aMepeHuii
HeoBX0aMMO NPOBOAMTL B HAYane Kax4on cepumn amepeHni.

Hynegoi ras, noBepo4Has rasoBasi CMeCbh UNv Apyrie cTaHgapTHele 00pa3aLbl JOMKHbI MICMONMb30BaTLCA NpU TEX XKe
YCMNOBUAX NOTOKA M AABMNEHWA, YTO W ANS YCNOBUA U3MepeHus. [Ina HyneBoro v NoBEpOYHOro rasa cnegyet UCnonb3oBaTh
nopT oT6opa npobel Nnpubopa MnNu Npoueaypy B COOTBETCTBMM C MHCTPYKUMSMU Npou3BoguTens. OTKNOHEHWS Mexay na-
MEPEHHBLIMU 3HAYEHWUAMUW B HYTNIEBOM TOYKE U B TOUKE OMAanNasoHa M HOMMHAMNbHLIMW 3HAYEHUAMMW OOMKHLI COOTBETCTBO-
BaTb KpUTEPUIO paboumx XapaKTepUCTUK, YKasaHHOMY B Tabnuue 1.

E.7 YyBCcTBUTENLHOCTL K TEMNEpaType oKpyXarwen cpefbl npyu nameHeHun Ha 20 K B gnanasoHe
TeMmnepartyp, yKa3aHHOM WU3roToBUTENeM

McneiTatensHas nabopaTopusi 4OMKHA ONpedenunTb, Kak Ha 3Ha4YeHust Hyns 1 auanasoHa ANC BnvAT U3MEHEHWA
Temnepatypbl OKpYKaloLLen cpefbl, UCNOMb3ya KNMMaTUYECKYH KaMepy, KOTopas MOXEeT KOHTPONMpoBaTh TeMneparypy
okpyxatoLler cpeasl oT MmuHyc 20 °C go 50 °C B npegenax £1,0 K.

B cny4yae yctaHoBkm AVC Ha OTKpPbLITOM BO3QyXe B KIIMMATUYECKOW KaMepe OOMKHbI ObiTb YCTAHOBMEHbI CNeayto-
Lne TeMnepaTypbl B 3a4aHHOM NOPAAKe MocnefoBaTensHOCTY:

20°C —-0°C - -20°C — 20°C — 50°C — 20 °C.

B cnyyae yctaHoBku ANC B MecTax ¢ perynupyemMoi TeMnepatypoi 4OMmKHbI B6bITb YCTaHOBMNEHbI crefyolme TemM-

nepaTypbl B 3a4aHHOM NocnegoBaTernbHOCTH:
20°C—-5°"C—20°C —40°C — 20 °C.

Mocne goctaToyHoro NEpMoAa BpEMEHM BbIXOAA HA PEXUM M3MepeHHbIe curHansl AVC B HyneBon TOYKe 1 B ToYKax
AmnanazoHa OOoMmkHbl ObiTb ONpedeneHsbl NpKu Kaxaon Temnepatype NyTem OXuaaHWa BpEMEHW, 3KBUBAINEHTHOrO OQHOMY
HE3aBMCMMOMY MOKa3aHWIo, a 3aTEM 3anucu Tpex NocnefoBaTenbHbIX MHOMBUAYANbHLIX NoKaszaHuid. Tpy oTaenbHbIX Mo-
KasaHWa JOMKHbI ObITb YCpPeaHEeHbI.

McneiTatensHas nabopaTopus OMKHA BbKAATH HE MeHee 6 4 MeXOy KaxabiM M3MEHEHMEM TEMNepaTypbl B K-
MaTuyeckol kamepe, 4Tobbl No3BonuTL ANC BBINTH Ha PEXUM, NPEXOE YEM CHUMAaTbL AanbHeNlune nokasaHus.

B kauecTBe ansTepHaTMBLI UCNEITaTENLHAA NabopaTopua MOXET KOHTPONMpoBaTh nokasaHua AVC nocne kaxgoro
n3MeHeHus Temneparypbl. Ecnu npubop ctabunuanpyetca MeHee yem 3a 6 4, ucneliTatensHas nabopaTtopus MOXeT Co-
KpaTWTb BPeEMs Bbixoda Ha pexum. OgHako ucnbiTatensHas nabopatopus AoMmkHa perncTpupoBaTh OOBLEKTUBHEIE U MOa-
nawLmecs NpoBepKe CBUAETENLCTRA, NOATBEPHOAILWUE 3TO.

AWC pormxeH ocTaBaThCA BKIMOYEHHBIM NMPY M3MEHEHWUW TEMMEPATYPLI OKpYKatoLLel cpeabl B KMMMaTUYECKOW Kamepe.

Heobxogumo onpegennTs OTKNOHEHWA MEXOYy CPEAHWM MOKasaHWeM MpW KaK4oN TEMMNepaType W CPegHuM ro-
kasaHueM npr 20 °C. OTKNOHEHWA OOMKHbI COOTBETCTBOBATL MPUMEHUMBLIM KpUTEPUAM 3(MEKTUBHOCTH, YKa3aHHbIM B
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Tabnuue 1 Ans Bcex TeMmnepaTtyp. McnbiTaHue crnedyeT NOBTOPWUTL TPU pasa B HYNeBOW TOMKe M TPK pasa B TOYKe aua-
nasoHa. Ecrnn AMC cooTBeTCTBYeT KpUTepUio NPoM3BOQUTENBHOCTM B ABa Uin Gonee pasa 4ns nepsoro Tecrta, To noboe
nocrnegylollee TECTUPOBAHMUE MOXET BbiTk NPOMYLLEHO.

[omkHbl 6bITh YKasaHbl OTAENbHbIE MOKA3aHWA, CpeaHUe 3HaYeHWa M OTKMOHEHUA NpU Kaxgoi Temnepartype, a
TaKke MakCUMarbHOE OTKIOHEHUE B HyTIeBOi TOUYKE M B TOHKE AManasoHa.

E.8 HyBCTBUTENbLHOCTL K JaBNEHWUH U3MepsaeMoro rasa npuy ero uameHeHuu Ha 2 klla

VMcneiTatensHaa nabopatopua AomkHa onpenennTs BnuaHve konebaHui gasneHua rasa npobel Ha peakyuo AKC.
O6pasey gomkeH npegctaBnaTe cobol a30T, cogepKallMii M3aMepseMblil KOMNOHEHT B koHUueHTpaumu ot 70 % o 80 %
BEPXHETO Npeena auanasoHa U3MepeHus.

MpumeyaHune — BnuaHwe aasneHus npobel raza obbI4MHO OTHOCKTCA K AVC B yCrnoBUAX NPUMEHEHUS, HO He K
akcTpakTrBHoW AVC, nockonbky npoba raza KOHAWLMOHUPYETCS M 06bIMHO HE NOABEPraeTcs 3Ha4YUTENbHLIM U3MEHEHUSAM
TemMnepaTypbl U LABNEHUS B aHAaNn3aTope.

[ns oueHkn vyyBcTBUTENLHOCTU AVC in-situ K AaBneHuto rasza ansa otbopa npobel 06bIMHO MCNONBL3YyETCH TepMopery-
nupyemas a4eika (B 6onblUMHCTBE CryYaeB Co CTaH4apTHOW ANUMHOW ONTUYECKOoro NyTh 1 M), kKoTopas NpodyBaeTcs Hyne-
BbIM UNW KanuBpoBOYHLIM ra3oM, U AaBMNeHWE rasa B AYerke MoxeT BbiTb M3MEHEHO C MOMOLLBIO NOAKMIOYEHHOIO Hacoca.

VMcneiTatensHan nabopatopua gormkHa MsMeputs BeixogHow curHan AVC, korga naeneHve rasa npobel coctaBnaeT:

- aTMochepHOoe JaBrneHne OKpyxatoLlen cpegpl,

- NpuMepHo Ha 2 kla eeiwe aTMmoctepHoro AaeneHusa B npenenax 0,2 klMa u

- NpUMepHOo Ha 2 kla HMxe aTMocdepHoro AaeneHns B npegenax +0,2 kla.

B TeuyeHve nepvoga uamepeHus TemnepaTtypy Heobxoaumo nogaepvBaTe cTabunsHoW ¢ TouHocTeio £1,0 K.

WamepeHrHble curHanel AVC cneayeT onpenensaTe Npy KaXaom AaBREHWU NyTeM OKUAaHUA BPEMEHW, SKBUBANEHT-
HOMO OZHOMY HEe3aBUCUMOMY MNOKa3aHuio, a 3aTeM 3anucy Tpex MocrnefoBaTenbHbIX MHAWBUAYaAmMbHbIX NOKa3aHWi. Tpu
OTAEMNbHbIX NOKa3aHus JOMKHbI BbiTh YCpEQHEHDI.

Heobxoavmo onpeaennTe OTKNOHEHWSA MeXdy CPeAHUM NoKasaHWeM Npuy KaxaoM AaBneHWu v cpeaHUM noKa3aHu-
eM npu atMocepHOM AaBneHun okpyxatowen cpegbl. OTKNOHEHWA AOMKHBI COOTBETCTBOBATE NPUMEHUMbBIM KpUTEPUAM
achdbexTMBHOCTH, yKaszaHHbIM B Tabnuue 1.

Heobxoavmo 3aperncTpupoBath OTAEMNBHBIE NOKA3aHWA, CPEAHWE 3HAYEHWUA M OTKNOHEHWUA NPU KaXA0M AaBMNEHUN,
a TaKKe MakcrManbHOE OTKMOHEHWE.

E.9 BnuaHMe noToKa aHanu3npyeMoro ra3a Ha aKkcTpakTuBHyto AUC

ﬂepBOHaHaﬂbHO AWNC gomxkHa paﬁDTaTb C pacxonom, yKkadaHHbIM U3roToBuTenem. 3aTem ero cnegyetr KAMeHWTb Ha
Ccambl HU3KKIA pacxoa, yKaaaHHbil?I MN3roTOBUTENEM.

MpumeyaHue — BnuaHue notoka aHanusmpyemoro rasza obblYHO OTHOCKUTCS K akcTpakTueHoMmy AUC, nockonk-
Ky Ha ANC in situ ckopocTb NOTOKA B OCHOBHOM He BrWseT.

Ecnu gokymeHTauUMa W3roToOBUTENSA AOMYCKAET NWULIb HE3HAYNTENBHbIE JOMYCKW, OHU ABNATCA 06A3aTenbHBIMA U
He OOMKHbI PacLUMPATLCS.

MamepeHHble curHanel ANC B HyNeBoOW TOYKE M TOYKE YYBCTBUTENbHOCTM AOMKHLI BbITh onpeaeneHs! ansa oboumx
3HA4YEeHUI pacxoda NyTeM BLIAEPKKM BPEMEHM, 3KBUBANEHTHOTO OOHOMY HE3aBUCHMOMY MOKA3aHWIO, M NocreayoLLein
3anvcK Tpex nocrnegoBaTenbHbIX OTAeNbHLIX NoKa3aHWin. Tpu OTAENbHbIX MNOKazaHWA JOMmKHbI BbITh yepeaHeHsbl.

Heobxogrmo onpegenvTe OTKNOHEeHWEe MeXay CpeaHUMK nokasaHusaMu npy obomx sHauveHusx pacxoga. OTKnoHe-
HWE OOMKHO COOTBETCTBOBATL MPUMEHUMBIM KPUTEPUAM 3ChEKTUBHOCTM, YKa3aHHbIM B Tabnuue 1.

370 UcnbITaHWe JOMKHO ObITh MOBTOPEHO TPW pasa B HYMNEeBOW TOMKe W TpW pa3a B TouKe AuanasoHa. Ecnv AUC
COOTBETCTBYET KPUTEPUIO NPOM3BOAMTENLHOCTU B ABa UNK Bonee pasa [na NepBoro UCneiTaHuA, To Nioboe nocneayLlee
UCMbITAHWUE MOXHO HE MPOBOAWTD.

Heobxonvmo 3aperncTpupoBaTh OTAENbHLIE NOKAa3aHWUs, CPeaHNE 3HAYEHWSA U OTKIOHEHUS, a TaKKe MakcuManbHoe
OTKITOHEHUE.

B aT0 Bpems gomkHa OblTb NpoBepeHa paboTta nboro cMrHana cocToAHWSA HEMCMPAaBHOCTM B OTHOLLEHWUM pacxoda.

E.10 YyBCTBUTENBHOCTL K 3NEKTPUYECKOMY HanpsiKeHUo

3nekTpudeckoe HanpsbkeHwe AWC OOMKHO U3MEHATLCH C MOMOLLBK W30NUPYIOLWEro TpaHcdopMmatopa ¢ Liarom
5 % OT HOMUHAMNBHOTO HAMNPSKEHUA MUTAHKA [0 KaK MUHUMYM BEPXHETO 1 HWXHEro NPeAenoB, yKa3aHHbIX U3roTOBUTENEM.
WNamepetHsle curiansl AVC B HyneBoW TOUYKE M B TOYKE AManasoHa HeoBXO4MMO OMPefensTs NPy KaWO4oM HaMpsKeHUK
nyTeM OXUAAHUS BPEMEHW, SKBMBANEHTHOrO OLHOMY HE3aBMCMMOMY NMOKa3aHWIo, a 3aTeM 3anuncu Tpex nocneaoBaTenb-
HbIX MHAMBUAYAMNbHbIX NMOKa3aHWii. TpW OTAENbHbIX NOoKa3aHWs AOIKHbE BbiTh YCpeaHeHbI.

MpumevaHune — llocne nameHeHnA HanpsbkeHna AWNC moxeT notpeboBaTtbcs Bpems ana crabunmnsauun.
HomkHbl 6bITe ONpeaeneHsl OTKNOHEHNA MEXAY CPEOHMM NoKa3aHWeM NMpu KaXaoM HanpsKeHu v CpeaHUM noKasaHueM
MPY HOMMHANBHOM HanNPSKEHUU NMUTaHKUSA.
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OTKNOHEHWA OOMKHLI COOTBETCTBOBATL NPUMEeHUMbIM KDUTEPUAM Sq)d)eKTMBHOCTVI, YKa3aHHbIM B Tabnmue 1 ansa
BCeX Hal'lpﬂ}i(EHVIIﬁ. 37O UChbITaHWE crnegyet NOBTOPWUTL TpW pasa B HyJ'IEBOI‘/'I TOYKE WU TPpW pas3a B TOHKE OManas3oHa. Ecnu
ANC COOTBETCTBYET KPUTEPUWIO NPOWU3BOONTENBEHOCTW B ABa UNKA Gonee pasa onA nepeBoro Tecrta, To noboe nocnenywouiee
TECTUPOBaHWE MOXET ObITh nponyweHo.

,D,OJ'I)KHbI BbITb YKa3aHbl OTAeNbHbIE NOKA3aHWA, CpegHne 3Ha4YeHnA U OTKIMOHEeHWA NPpK K&aXO0M HanpaXxXeHun, a tak-
Ke MaKCnmMmanbHOE OTKNOHEHWE B HyJ'IeBOﬁ TOYKE W B TOHKE OMana3oHa.

E.11 MNepekpecTHaA 4yBCTBUTENLHOCTb

BrnusiHve noTeHuManbHO MeLawLlMX BELLECTB, TAKKe NPUCYTCTBYIOLWIWX B ABIMOBOM rase, Heobxogumo onpene-
nN&aTL NyTEM Noaaqdy CMecel ucnbiTatensHoro rasa Ha Bxog AMC (nepeg oxnaguTenem UCMbITaTenbHOrC rasa, ecrnv oH
nMeeTcs). [asoBble cMecy A0MKHbI NPOU3BOAUTLCA C MOMOLLBK CUCTEMbI CMELLMBAaHWSA, B KOTOPOW K ra3am gobaensetca
MeLlaKLlee BeLWeCcTBO ANs HYMNeBon TOUKM M TOYKM AnanasoHa. Cuctema CMellnMBaHns OOMKHa COOTBETCTBOBATbL HALKMO-
HanbHbLIM CTaHAApTaM M UMETb MaKCUMAanbHYI0 pacluMpeHHylo HeonpedeneHHocTs 1 %. CtaHgapTHele obpasubl (Hanpu-
Mep, rasbl) OOM¥HbI ObITe CEpPTUULIMPOBAHEI (MPOCNEXKMBATLCA A0 HALMOHANBHLIX CTAHAAPTOB) M UMETL PaclUUMpPEeHHYIo
HeonpegeneHHocTe He Gonee 2 %.

Meluatowme BellecTsa U UX KOHUEHTPaLMK onpeaensioT B 3aBUCHMOCTI OT NPUHLUMNA U3MEPEHWA 1 nNpeanonarae-
MOW Lenun namepeHus. MccrnenyoT mellatoLLme BewecTsa, nepevmcrieHHsie B Tabnuue E.1.

McnbiTaTenbHbl ra3 nogatot 6e3 MellatowMx BELLECTB, a 3aTeM C HUMWU. MamepeHHble curHansl AMC Heobxogumo
onpeaenaTb ANS KayKOoro UCMbiTaTeNbHOro raza nytemM OXuaaHusa BpeMeHW, 3KBMBaneHTHOro 0gHOMY He3aBMCHUMOMY Mo-
KasaHWio, a 3aTemM 3anuncy TPEeX MocnefoBaTenbHbIX UHAMBUAYaNbHBIX NokaszaHuid. Tpu OTAEnbHbIX MoKasaHus OOMKHbI
BbITb yCpeaHeHs.!.

OTKNOHEHWs MeXaY CpedHUM MoKa3aHWeM C Yy4eTOM W CpedHWMM MnokasaHueM Be3 mellalolmnx BeLecTB, NpucyT-
CTBYIOLUMX B HYNEBOW TOYKE M TOYKE AManasoHa, creayeT onpedensTh AN KaXO4oro UICTOYHWKA MELLAaLWMX BELEeCTB.

Bce nonoxutensHele oTKNoHeHUs Boiwe 0,5 % OT KOHUEHTPALMK NOBEPOYHOIO ra3a OOMKHbI BbITe CYMMUPOBaHBI,
a BCe OTpuMuaTensHble OTKNOHEHUS HUxke MUHYC 0,5 % OT KOHLEHTPaLMK NOBEPOYHOIO ra3a A0MKHLI ObITb CYMMUPOBaHLI
Kak B HyNeBOW TOYKe, Tak U B TOMKe AnanasoHa. MakcumanbHoe 13 abConMTHBIX 3HaYeHMIA YEThIPEX CYMM JOIMKHO COOT-
BETCTBOBATL KPUTEPUSIM Ka4ecTBa, yKkaszaHHbIM B Tabnvue 1.

HeobxoOonmo ykasbiBaTb OTAEMbHbIE NOKa3aHWs, CpedHWe 3Ha4YeHUs W OTKIIOHEHWsT B HYMNEeBOW TOMKe W ToYKe Aua-
rnasoHa 1 Ans BCeX MCTOYHMKOB MellatkolLMX BeLeCcTB, a Takke MakCcMMarnbHOe OTKINOHeHWe.

Tabnuua E.1— KoHueHTpauuM MellakLMX BeLIecTB, UCMOMb3yeMbIX BO BPEMA WCMLITAHWA Ha NEPEKPECTHYHO YyB-
CTBUTENBHOCTL

Maccosas nnmn obLeMHasa KOHLEHTpauus
Mewwarolee sewecTso
3Ha4yeHne En. nam.
0, 32m 21 %
H,O 30 %
co 300 mr/m3
CO, 15 %
CH, 50 mr/m3
N,O 20 mr/m>
N,O (cxuramue) 100 Mr/m3
NH, 20 mr/m3
SO, 200 Mr/m3
S0, (yronbHble anekTpocTaHunm 6e3 CepoovnCTKM) 1000 Mr/m3
HCI 50 mr/m®
HCI (yronbHble anekTpocTaHLUK) 200 Mr/m3
2 BmecTto ucnbiTaHns 6e3 MellallmX BeLecTB NPOBOASAT UCMbITAHUE C KOHUeHTpauuei kucnopoaa 3 %.

E.12 MNpoeepka noTepb B NpobooT6OPHOW NUHMUA U CUCTEME KOHAULMOHUPOBAHUA
MoTepu B Npob00oTGOPHOW NMHKMK U CUCTEME KOHAWMLMOHUPOBAHUA MPOBEPAIOT MyTEM NOAaYM HYNeBoro rasa v nose-
POYHOrO rasa B aHanuaarop yepes cuctemy otbopa npob kak MoxHo bnvxe Kk conny (nepeg unsTpoM, ecri BO3MOMHO) U,
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BO-BTOPbIX, HEMOCPEACTBEHHO K aHanv3aTopy. BoaMmoXHble NpUMecK BO BCel CUCTEME MOTYT NPUBECTU K adpdpekTy naMaTu
u3-3a agcopbuun unu gecopbuumn Ha NOBEPXHOCTM MUK € NOBEpXHOCTU. Pasznuumna gomkHel 6biTe meHee 2 %.
3TanoHHbIN ras fomkeH MMeTh KoHueHTpauurio NO (NO,) ot 70 % no 80 % AvanasoHa U3MepeHust Unu KoHUEeHTpa-
umu NO, (npu koHTpone NO, ¢ nomoLsio koHeepTepa NO,/NO). B cnyyae moHutopuHra NO, ¢ UCMonb3oBaHueM KoHeep-
Tepa NO,/NO npu koHueHTpauum NO,, npeeblwatoein 5 % NO,, paznuung ons NO, nonxHo coctaenath mexee 20 %.

E.13 MpoBepka yTe4kn B NMHUK oTGopa Npob U cucTeMe KOHOWLMOHUPOBaHUSA

Cwuctema ot6opa npob gormkHa GblTe NpoBEpeHa Ha repMeTuyHocTh. [poueaypa NpoBepky Ha repMETUYHOCTL Crie-
OytoLas:

- cobupaloT Bclo cucTeMy oTbopa npob, BKNoYas 3anpaeky koprnyca unstpa u NornoTuTeneit;

- nporpeBatoT NpobooTbopHKK Ao pabovel TemnepaTyp.l;

- 3aKpLIBAKT BXOOHOE OTBEPCTUE (DOPCYHKK;

- 3aKpbIBalOT (POPCYHKY W BKIMOYAOT HAcoc(bl);

- nocne JOCTUXEHWA MUHUMANbLHOMO AaBNeHWs ONpenensoT pacxod.

E.14 OTknoHeHMe U3MepuUTENbLHOro Ny4ya nonepeyHoro ceyeHus in situ AUC

WMcneltatensHas nabopaTopusi AOMmKHa NOCTENEeHHO M TOMHO OTKMOHATL Y3Mbl Nepedatyuka v npuemHuka AVC B
rOPW30HTaNbHON M BEPTUKaNbHON NNOCKOCTAX, a 3aTeM 3anuncbiBaTbk U3MePeHHbIE CUrHamMbl ¢ UCMOoMb3oBaHWeM CTaHaapT-
HbIX 0Bpa3uoB.

MpumeuvaHnne 1— 370T TECT OOLIYHO NPUMEHAETCA K ONTUHECKUM METO4AM KPOCC-CYMMUPOBaHWe in situ. c-
NbITaHWe Takke NPUMEHUMO K 3KCTpakTMeHOMY AVC ¢ oToenbHbIMKU y3naMu nepeaarymika U npuemMHuka. JKCTPaKkTUBHbIE
CUCTEMBI, MCMONb3YOLME aHanM3aTop in situ, OMKHBLI OblTe HAAEXHO 3aKpenneHbl Ha ONTUYECKON YCTaHOBKe W, cnejo-
BATEMbLHO, HE NMOANEXAT ITOMY.

MpumeuvaHnune 2 — [Ona atoro ncnelitaHua TpebyoTca kanubpoBOYHbIE CTaHOApThl (HANpUMMEp, STaloHHbIE
OUnNLTPbI) U ONTUYECKWIA CTEHA.

MpumedyarHue 3 — KaknpaBuno, UCNbiTaHWe NMPOBOAAT NPU MaKCUManbHOW NPaKTUYECKON AMMHE NyTU.

OTKNOHEHWUA JOIMKHbI BBIMOMHATECA Kak AN NONOXeHWA HYNEeBON TOYKW, Tak W ANS TOYKW AManasoHa npubnuzu-
TensHo oT 70 % Ao 90 % BbIXOAHOTO AManasoHa Ha ABYX TUMWYHbBIX ANWHAX U3MepUTenbHoro nyTu. CHavana BhiNOMHAT
OTKINOHEHMWE nepedaTymka ¥ 3anucklBaloT AaHHble. 3aTeM cOpacklBaloT NOMOKEHNE, BbIMOMHAT OTKIIOHEHWE NPUeMHWKa
1 PUKCUPYIOT M3MeHeHWe. 3TU NPOoLEecChl MOBTOPSIOT.

IvanasoH oTKNOHeHWA AoMmkeH BbITb Kak MMHUMYM B ABa pa3a bonbLue yrna, ykasaHHoro uarotosutenem. OH Takke
JonkeH BbITe NpoBepeH Ao Npedena nporuba, Jonyckaemoro y3namu, — npu HeobxoaumocTu ¢ BonbLUIKMM Larom.

Heobxogrmo nccnegoBath 3heKTMBHOCTL N0BLIX CPEACTB PYYHOM ONTUYECKON HAacTporKK. [poueccel aBToMaTh-
YECKOW HacTPOMKN A0MKHbI BblTb aKTUBMPOBaHbI M BKITKOYEHbBI B UCTbITAHWE.

M3mepeHHble curHanel, NONyYeHHbIe Ha pa3nuYHbIX 3Tanax UCMbITaHWA, He0BXOAMMO BKMOYUTE B OTHET 06 ucnbITa-
HUAX B TabnuyHoi chopme. TU M3MEPEHHbIE CUIHanbl OMKHbI ObiTb CBSA3aHbI C YrMamy OTKIOHEHWS.

HomkHel ObITe YKa3aHbl MakCMMarneHO JONYCTUMbIE YIbl OTKNOHEHWs, B Npedenax kotopbix AVC yooeneTeopseT
kpuTepuio addekTMBHocTU. B cnyyae aBToMmatudeckon octuposku AVC HeoBxogumo onvcaTtb v NogTBEPOUTE NOPSOOK
paboThl C MOMOLLEHD PE3YNETAaTOR UCTLITAHWA.
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MpunoxeHue F
(cnpaBo4Hoe)

Mpumepbl XapaKTepUCTUMK aBTOMaTUHECKUX M3MepUTenbHbIX cucTem (AUC) ana ouenkn NO

F.1 Uamepenne NO 1 NO, (NO,)

PeaynkraTthl UCMbITaHW B COOTBETCTBUM C 3KCNNyaTaUMOHHBIMU XapakTepucTUKaMu npunoxeHus E ans namepexns
conepxanusa NO n/unu NO,, ¢ ucnonb3osaHnem METOL0B SKCTPAKLMM XOMOAHLIM CYXUM UMW TOPAYMM BaXKHBIM criocobom
(X1, HOWK, NKMP, HOY®) n metogoe in situ (JOAC) npuBeaeHs! B Tabnuuax F.1—F.4.

MpyumeyaHume — BONBWWHCTBO AaHHLIX, NepedncneHHblx B Tabnuuyax G.1—G.4, oTHocUTCA K pesyneratam

vcneiTaHnn [8].

Tabnuua F.1— JkcnnyataunoHHbIe XapakTepucTUki ans kocseHHoro uamepenns NO n/unmn NO, audcbeperumans-

HeIMU MeToaamu NO

JkecnnyaTaunoHHbIe XapakTepucTUkn

KpuTtepnia achhekTUBHOCTI

XonoaHo-cyxas 3KCTpaKkuus

Xn-1 XN-2
TUNWUYHBIA HU3KWIA AMana3oH NO 134 mr/m3 |NO 90 mr/m3 |NO, 90 mr/m3
Bpemsa oTknuka <200c 56 ¢ 140 ¢ 140 c
CTtaHpgapTHoe OTKNoHeHWe Bocnpo- | < 2 % BepxHero npegena HaumeHb- 0,0% 0,18 % 0,20 %
M3BOAMMOCTM B HYNEBOMN TOYKeE LWEero MCMofb3yemMoro nuanasoHa
n3MepeHus
CraHgapTHOe OTKMNOoHeHMe Bocnpo- | <2 % BepxHero npedena HaMMeHb- 0,1 % 0,30 % 0,0%
W3BOAMMOCTM B TOYKE AManasoHa LIero MCrosib3yemoro nuanasoHa
n3MepeHns
HecooteeTcTBUE < 2 % BepxHero npeaena HauMeHb- 0,82 % 0,70 % 0,80 %
LWEero MCMonb3yemoro nuanasoHa
M3MepeHns
Opeidh Hyneeol Toukn B nepuod | <3 % BepxHero npenena HanMeHb- 0,3 % 1,0 % 0,9 %
aBTOHOMHOW paboTbl Lero Mcnosib3yemoro nuanasoHa
N3MepPeHns
[pend Toukn ananasoHa B neprog | <3 % BepxHero npeaena HauMeHb- 3,0% 3.0% 2.7 %
aBTOHOMHOW paboTbl Lero MCrosib3yemoro nuanasoHa
n3MepeHna
YyBCTBMTENBLHOCTL K TeMnepatype | <5 % BepxHero npenena HauMeHb- -2,0 % 3.5% 4.5 %
OKpy:KaloLlei cpeabl Npy M3MeHe- | LWero WMCnonb3yeMoro auanasoHa
Huu Ha 20 K B guanasoHe Temnepa- | uamepeHus
TYp, YKa3aHHOM npoussoauTenem
YyBCTBUTENBHOCTE K AaBneHwio | <2 % BepxHero npegena HauMeHb-
WM3MepseMOoro rasa npy U3MeHeHWn | LWero WCnonb3yeMoro aAuanazoHa
paeneHud Ha 3 klMa N3MepeHna
YUyBCTBUTENBLHOCTL K MOTOKY aHa- | <2 % BepxHero npeaena HavMeHb- -0,7 % <2,0% <2,0%
NM3MPYEMOTO rasa AN 9KCTpak- | Wero Mcrosfibayemoro puanasoHa
TuBHON ANC n3MepeHust
YyBCTBUTENLHOCTE K anekTpude- | <2 % BepxHero npedena HavMeHb- 0,0 % -0,30 % 0,40 %
CKOMY HamnpspkeHWio B npegenax | Wwero Wcnonb3yemMoro auanaszoHa
oT 15 % Huxe nrv ot 10 % Bbilwe | n3mepeHus
HOMWHANBHOTO HanpPsKEHWs, yKa-
3aHHOrO NPOU3BOANTENEM
BnvsHue subpauuu < 2 % BepxHero npegena HaMMeHb- — — —
Lero Mcrnosib3yemoro nuanasoHa
n3MepeHns
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XonogHo-cyxas IKCTpakumus
3KcnnyaTauMoHHbIEe XapakTepucTUkm Kputepuii adhchekTMBHOCTI
XI-1 Xn-2

[NepekpecTHas YyBCTBMTENBHOCTE | <4 % BepxHero npegena HaumMeHb- 3.81% -0,13 % -2,7 %

LWero MCNonb3yemoro avanascHa

N3MepeHns
OTknoHeHue nameputensHoro | < 2 % naMepeHHoro 3HayeHus Hau- — —
nyya AMC in situ MEHbLLUEro MCMonbL3yemMoro auana-

30Ha N3MEpEeHUs
Knp konseptepa NO,/NO 100 % 96,9 %

Tabnwuya F.2— lNpuMepsl pesynsTaToB 3KCMNyaTauMoHHbIX McnbiTannii ans namepernunna NO n/unu NO, ¢ ucnons3so-
BaHWeM METOLOB XONOAHOM M cyxoi akcTpakumm HOWK n HOY®

3KcnnyaTtaumoHHble xapakTepu-
CTHKM

Kputepuir achcpekTneHoCTH

XonogHo-cyxas aKcTpakums

HOWK HOY®

TUNWYHBIA HU3KWIA OUana3oH NO, 100 mr/m® | NO 33,5 mr/m® [ NO, 125 mr/m3
Bpems oTknuvka <200c¢ 60 c 62c 58 ¢c
CTaHOoapTHoe OTKMoHeHWe Boc- | < 2 % BepxHero npegena Hau- 0,1 % 0,05 % 0,04 %
NPOU3BOAUMOCTK B HYMEBOW TOYKE | MEHBLUEro WMCMnonb3yemMoro gua-

nasoHa U3MepeHus
CtaHOoapTHOe OTKNOHeHWe Boc- | < 2 % BepxHero npegena camoro 0,2 % 0,07 % 0,13 %
NpPoOV3BOAMMOCTM B TOYKE Ama- | HU3KOro MCNofb3yeMoro Auvana-
nasoHa 30Ha M3MEpeHU
HecooTBeTcTBUME < 2 % BepxHero npegena caMoro 0,30 % 0,20 % 0,92 %

HW3KOrO MCMNOSb3yeMoro guvana-

30Ha M3MEpPEHMSA
[peid HyneBoW TOYKM B Tede- | <2 % BepxHero npegena camoro 0,12
Hue 24 y HU3KOrO MCNONbL3yeMoro Auvana-

30Ha U3MEPEHUS
[Opend Toukn ananasoHa B Tede- | < 2 % BepxHero npegena camoro -0,19
Hue 24 y HW3KOrO MCNOSb3yeMoro auana-

30Ha U3MEpEeHNA
[pend HyneBon ToukM B nepuog | < 3 % BepxHero npegena camoro 0,94 % 0,8 % -3,0 %
aBTOHOMHOW paboTbl HW3KOTO MCMOMb3yeMoro auana-

30Ha U3MEepeHns
Opeiid Toukn gmanasoHa B ne- | < 3 % BepxHero npegena camo- -2,81% -1,6 % 2,9 %
pvon aBTOHOMHOM paboTbl ro HW3KOro MCMNonb3yemoro gva-

nasoHa U3mMepeHus
YyBCTBUTENLHOCTL K Temnepa- | < 5 % BepxHero npegena Hau- 1,9 % 0,91 % -1,24 %
Type OKpyxalwllel cpegbl Npy | MEHbLUEro MCNonb3yemoro ava-
nameHeHunn Ha 20 K B gvanasoHe | na3oHa M3MepeHus
TeMnepaTtyp, yKkazaHHOM Mpou3a-
BOOUTENEM
YyBCTBUTENBHOCTL K gaBneHuio | < 2 % BepxHero npegena Hau-
V3MEPAEMOrO ra3a npu M3MeHe- | MeHbLUIEro WCnonb3yemoro gva-
HUK gaeneHus Ha 3 kla nasoHa U3mMepeHus
YyBCTBUTENBHOCTL K NOTOKY aHa- | < 2 % BepxHero npegena Hau- 0.4 % 0,21 % -1,31%
NM3NpyeMoro rasa Ons 3KCTpa- | MeHbLUero MCnonb3yemoro gua-
kTnBHon AVC nasoHa u3mMepeHus
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QOkoHYaHue mabnuuesi F.2

JkennyaTtaunoHHbIe XapakTepu- 2 XOnoaHO-Cyxas 3KCTpaKuus
PG Kputepuin acdeKkTUBHOCTH
HOWK HOY®

YyBCTBUTENBHOCTL K anekTpude- | < 2 % BepxHero npegena Hau- -0,9 % 0,23 % 0,19 %
CKOMY HanpspKeHWo B npefenax | MeHbLUero WCronb3yemoro aua-
oT 15 % Hwke unn ot 10 % BbiWwe | naszoHa namepeHus
HOMMWHanNLHOro HanpsAXKeHUs,
YyKa3aHHOro npou3BoaUTENEM
MepekpecTHas yyBCTBUTENL- | < 4 % BepxHero npenena Hau- 3,00 % 1,35 % 1,96 %
HOCTb MEHBLLEro MCMnonb3yeMoro aua-

nasoHa u3aMepeHus
OTknoHeHne  namepuTenbHoro | < 2 % W3MEepeHHOro 3Ha4YeHus — —
ny4a AUC in situ HauMeHbLIEro  UCMonb3yemMoro

OunanazoHa U3MepPEHUs
KIMA kousepTepa NO,/NO 97,6 %

Tabnuuya F.3 — lNpumepsbl pe3ynsraTtos aKCnMyaTauMoHHbIX UenbliTaHuA Ans namepednss NO w/unu NO, ¢ ncnons3so-
BaHvem metogoe MKM® ¢ akcTpakuymen B ropsyem M BNaKHOM COCTOAHUN

3KCnnyaTauMoHHbIe XapaKkTepucTHKK

Kputepuii acpdpekTuBHOCTH

[opsive-BnaHas sKcTpakums

WKM®

TUNUYHBIA HA3KWIA AManasoH

NO 150 mr/m?

NO, 80 mr/m®

ncnonb3yemMoro gnanasoHa namepeHusa

Bpema otknuka =200c 134 ¢ 172 ¢

CTaHOapTHOE OTKMOHEeHWe BOcnpou3Bo- | < 2 % BepxHero npegena HamMeHbLUEro 0,1 % 0,3 %

OMMOCTU B HYNEBOW TOYKE MCMONb3yeMOro AManasoHa U3MepeHus

CrtaHpoapTHOE OTKMOHEHWE BOCMPOM3BO- | < 2 % BepxHEro npenena HanMeHbLUEero 0,1% 1.4 %

OMMOCTU B TOMKE guanazoHa MCMOnNb3yemMoro AuanasoHa u3aMmepeHus

HecooTteeTcTBUE < 2 % BepxHero npegena HaMMeHbLLEro -0,27 % 0,10 %
UCMOonNb3yemMoro AuanasoHa U3aMepeHus

[Opeiidp HyneBol Touvku B nepuon asTo- | £ 3 % BepxHero npegena HauMeHbLIero 0,2% 1,0 %

HOMHOW paboTel MCMONb3YeMOro AuanasoHa M3aMepeHus

[peid Toukm gnanasoHa B nepuog aBsto- | < 3 % BepxHero npegena HavMeHbLero 1,3 % 1,3 %

HOMHOW paboTsl MCMONb3yemMoro AuanasoHa naMepeHus

YyBCTBUTENBLHOCTL K TEMMepaType okpy- | < 5 % BepxHero npegena HaMMmeHbLUEero -0.4 % -1.5%

)awllen cpeabl npu uameHeHun Ha 20 K | ncnonsayemoro avanasoHa uamepeHus

B [OManasoHe TemnepaTtyp, YyKasaHHOM

NPOU3BOAUTENEM

YyBCTBMTENBHOCTD K AaBMNeHWto nameps- | < 2 % BepxHero npegena HavMMeHbLUEero

€MOrQ ra3a npv U3aMeHeHUN AaBMNeHUs Ha | MCMoMNbL3yeMOoro AMana3oHa U3aMepeHus

3 kla

YyBCTBUTENLHOCTL K MOTOKY aHanusupy- | < 2 % BepxHero npegena HaumeHbLUEero -09 % -1,4 %

€eMoro raza ansi akctpaktusHon AUC UCMONb3YEMOro AuanasoHa U3aMepeHus

YUyBCTBUTENBLHOCTE K 3nekTpuyeckomy | < 2 % BepxHero npegena HaumeHbLUEero 0,5% 0,3 %

HanpsKeHuo B npegenax ot 15 % Hwke | Mcnonb3yemoro Auana3oHa N3MepeHus

unn ot 10 % BbllWe HOMWUHAMBHOMO Ha-

NPSXKEHUSA, YKa3aHHOTO NPoWM3BOaUTENEM

MepekpecTHas YyBCTBUTEMNBLHOCTL < 4 % BepxHero npenena HavMMeHbLLEro -1,67 % 295 %
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3KCI'IJ'IyaTaLI,MDHHbIe XapaKTepuCTUKK

Kputepui achpekTMBHOCTH

[opsiye-BnaxHas 3KCTpakumna

VKMo

OTKnNoHeHWe namepuTeneHoro nyda AUC
in situ

< 2 % W3MEPEHHOIo 3Ha4EHWUA HaWMEHb-
LIEro MCMoMb3yemoro AuvanasoHa W3Mme-
peHus

Knp kouseptepa NO,/NO

Tonos in situ (JOAC)

Tabnuuya F4 — [Npumepbl pe3ynsTaToB aKCMyaTauMoHHbIX UcnbiTaHnid ana namepeHua NO ¢ ncnonb3oBaHMeM me-

In situ
JKkcnnyaTauMoHHbIE XapakTepUCTUKA Kputepuin acpdpekTmBHOCTH OOAC OOAC
MepeKkpecTHbIN To4veuHbIn
nyy MOHWTOPUHT
TUNUYHBIA HU3KWUIA OUanasoH NO 70 mr/im3 | NO 70 mr/m®
Bpemsa oTknuka =200c 39c 39¢
CtaHgapTHOE OTKINOHEHWe BOCNPOM3BO- | < 2 % BepxHero npegena HanMeHbLUIEro 0,09 % 0,13 %
OUMOCTU B HYNEBOW TOYKE MCMNOMb3yeMoro guanasoHa U3amMepeHus
CraHoapTHOe OTKMNOHEeHWE BOCMPOM3BO- | £ 2 % BepxHero npegena HavMeHbLUEero 0,32 % 0,22 %
OUMOCTUK B TOYKE JManasoHa WCNOMb3yeMoro AuanasoHa U3MepeHus
HecooTteeTcTBME < 2 % BepxHero npegena HaMMeHbLUero -0,9 % -0,9 %
WCMNOMb3yeMOoro Auanas3oHa U3amepeHus
[pend HyneBol TO4YKM B nepuog aBTo- | < 3 % BepxHero npegena HavMeHbLIero 0,9 % 0,4 %
HOMHOI paboThl WCMNOMb3yeMoro guanasoHa U3mMepeHus
[pend Toukn gnanasoHa B nepuog aBto- | < 3 % BepxHero npegena HaMMeHbLUero -2,3% 1,6 %
HOMHOW paboThl WCMOMb3yeMoro guanasoHa U3amMepeHus
YyBCTBUTENBLHOCTL K TEMMEpaType OKpy- | < 5 % BepxHero npegerna HaMmeHbLIero 0,6 % 0,6 %
Xawlen cpenbl npyu nameHeHun Ha 20 K | ncnonbayemoro Avana3oHa U3MepeHus
B [uanasoHe TeMnepaTyp, YKazaHHOM
NpoV3BOANTENEM
YyBCTBUTENBHOCTL K AABNEHWK U3Meps- | < 2 % BepxHero npegena HanMeHbLUIEro -0,1 % -0,1%
€MOro ra3sa rnpu U3MeHeHUn JaBNeHUA HA | MCMOMb3YEMOro Avana3oHa U3MEPEHUSA
3 klMa
YyBCTBUTENBHOCTL K MOTOKY aHanuaupy- | < 2 % BepxHero npegena HanMeHbLUIEro
€MOro ra3a ans akctpaktnsHon AVC MCNOMb3yeMOro Ananas3oHa U3amMepeHus
YyBCTBUTENBHOCTL K 3MNeKTpuyeckomy | < 2 % BepxHero npegena HanMeHbLUEro 0,3 % 0,3 %
HanpskeHWo B npegenax ot 15 % Hwke | Mcnonb3yemoro Avana3oHa U3MepeHUs
unu ot 10 % Bblle HOMWHAMNBHOrO Ha-
NPSKEHWSA, YKA3aHHOIO NPOU3BOAUTENEM
BnusHue enbpaumm < 2 % BepxHero npeagena HaumeHbLUEero -0,9 % -0,9 %
MCMNonb3yeMoro Auanas3oHa uamMepeHus
MepekpecTHas YyBCTBUTEMBHOCTL < 4 % BepxHero npegena HavMMeHbLLUEero 3,6 % 3.6 %
MCMNonb3yeMoro Auanas3oHa namMepeHus
OtknoHeHve nameputensHoro nyda AUC | < 2 % rMamepeHHOro 3Ha4eHUA HauMeHb- -1,0% -0,1%
in situ LIero MCMonb3yemoro auvana3oHa Mame-
peHus
KMNAQ koHeeptepa NO,/NO
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MpunoxeHue G
(cnpaBo4Hoe)

Pacuyet HeonpenenenHocTu uameperusa NO, NO, unmu NO,

G.1 O6LwWmMe NonoxeHUnA

YpaBHeHUss MOOENM B 3TOM NPUMNOXKEHNN, @ TAKKE pacyeThl COCTABMNALWNX HEONPEAENEeHHOCTEN CBA3aHbl CO 3Ha-
YEHUAMU, U3MEPEHHBLIMU aHANM3aTOPOM W BbIPaXKEHHLIMM B Mr/M3 (NO, NO, um NO, ). MNpoueaypsl pacieTa cTaHaapTHOW
HeonpeneneHHoCTHU, CBA3aHHOM C M3MepeHuem, npueeneHsl B MCO 20988.

G.2 PezynbraTthl pacyeTa HeonpegeneHHOCTH

KonnyecTBeHHYI0 OUEHKY BNUAHWA BblIBpaHHbIX 3KCNNyaTaunoHHbIX XapakTEPUCTMK Kak CTaHdapTHY0 COoCTaBnsto-
LY HeONpeaeneHHoCTY paccunTeIiBaT B cooTBeTcTBUM ¢ MICO 14956.

O6Lyto cTaHAapTHYK HeoNpefeneHHOCTb U(Yyn) U PacluMpeHHyto HEONPEAENEHHOCTb LYy ) acCHUTBIBAKOT Crie-
AyoLmmM obpazom:

(G:1)
(G.2)

2 2 2 2 2 2 2 2 2 2
U(YNO) = JUr,o tUp g HUpr Uy +Ug s +Uinfp tUine T HUinsy T Uino +Ump
Ulyno) = k- ulyyo) = 1.96 ulvye),
roe k — koadpbdpuumeHT oxeata (= 1,96).

Tatnwu ua G1— PESyJ'IbTaTbI pacyeTa HeonpeneneHHoCT pe3ynbraTtoB AKCNNyaTaunOHHbBIX UcnbITaHUM AnAa naMmepe-

HuA NO n/unmn NO,, ¢ ucrons3oBaHremM MeTOA0B XONOAHOM 1 Cyxomn akcTpakumm (XIT)

S ——— 3HaveHWe CTaHOapTHOW HeonpeaeneHHOCTH Ha BepxHem npeagene
SKCMNYaTALMOHHbIE XapaKTEPUCTHKY Wwas Heonpe- CaMOro HUXKHErO UCNOMNbL3YeMOoro AnanasoHa uamepeHus (Mr/md)
LEeneHHOCTK X1 XJ1-2

TUNWUYHBIN CaMbIi HA3KWIA aManasoH NO 0—134 mr/m® NO 0 — 90 mr/m* | NO, 0—90 mr/m3
CTaHgapTHOe OTKIOHEHWEe MOBTO- Urg 0,0% -134=0,0 0,18% -90=0,16| 0,20% -90=0,18
PSEMOCTW B HYNEBOW TOYKE
CTtaHfgapTHoe OTKMOHEHWE BOCMpO- Uy 0,1%-134=0,13 0,3%-90=0,27 0,0%-90=0,0
W3BOAWUMOCTU B TOUKE JManasoHa
HecooTeeTcTBUE u 0. o . o .

iof 0,82 % 134 - 0,63 0,70 %-90 - 0,36 0,80 %-90 0,42

V3 V3 V3

Opend HyneBol TOYKM Ha nepuog u o . o, . o .
Foek)s et 1o 0 | QHUTH 55 | LN g | 290X,
[peiid Toukn OmanasoHa Ha nepuos Ugs 3,0 %-134 3.0 %-90 ~2.7 %.90
aBTOHOMHOW paBoThi —5 2,3 —5 16 —5 1.4
UyBCTBUTENLHOCTE K TemnepaType Uinf T 2.0 %134 3.5 %-90 4,5 %90
OKpy>KalolWen cpedbl Npyu Ma3MeHe- T =15 T =18 T =23
Huu 20 K B AnanasoHe Temnepartyp,
yKazaHHOM Mpou3BOAUTENEM
YyBCTBUTENBLHOCTL K  OaBMEHWIO Uinfp
W3MEpAEMOro raza npu WamMeHeHun
paenenuna Ha 3 klMa
YyBCTBMTENBLHOCTL K pacxogy aHa- Uingf 0,70 %-134 2.0 %-90 2.0 %-90
MN3MPYeMOro rasa ANs SKCTPaKTUB- —a5 0,54 — 10 —h 1.0
HbIX ANC
YyBCTBUTENLHOCTL K  anekTpuye- Uing v 0,0 %-134 ~0.3 %- 90 0,4 %90
CKOMY HamnpsikeHWo B npegenax ot T =00 T =0,16 T =0,2
15 % Hwxe unu ot 10 % BbiWwe Ho-
MUWUHANBHOMO HanpsKeHUs, yKasaH-
HOro NPOM3BOAUTENEM
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OkoHyaHue mabnuus! G.1

rOCT P UCO 10849—2023

e — 3HadeHuWe cTaHOapTHOW HeonpeaeneHHOCTU Ha BepXHemM npeaene
SKCMAYATAUNOHHbIE XapaKTEPUCTHKN Wan Heonpe- CaMOro HUKHErO UCMOMNb3yeMoro AManasoHa uamepeHus (mrim®)

AENEeHHOCTH X-1 | X[]-2

[MepekpecTHasa YyBCTBUTENBHOCTL Uino 3.81%-134 0.13 %-90 —279%.90
' —=29 ——=0,07| ————=14
V3 V3 V3

[MepemeleHne U3MEepUTENbLHOIO Upp
nyya B in situ ANC
OdpdbekTMBHOCTL KOHBEPTEPA Ueo 0 (1 ~0,97)-90
NO,/NO anst NO, ANC T =16

G.2.1 XemunroMuHecUeHTHbIA Tun AUC

G.2.1.1 XN-1
NO

CymmapHyio HeonpeneneHHOCTh U(Yyo) PACCHMTLIBAIOT C UCMONB30BaHUEM ypasHeHus (G.1) v 3Ha4eHna Kaxaowm
Y4acTHOWM CTaHOapTHOW HeonpeaeneHHOCTH, NpueeaeHHon B Tabnuue G.1.1 B Ka4yecTBe npumMmepa:

u(¥no)=40,02+0,132 +.0,632 + 0,232 + 2,32 + 1,57 +.0,542 + 0,02+ 2,92 = 16,9 = 4,1 mr/m’

Taknm 0Bpasom, paclumpeHHyto HeonpedeneHHocTe Uy o) paccuuTeiBaloT kak 1,96 - 4,1 = 8,0 mrim3 (6,0 % aua-

nasoHa).
G.2.1.2 XN-2
NO

Ha ocHoBaHWW gaHHbIX, MepeYncneHHeIX B YeTBepToM cTonbue Tabnuuel G.1.1, cymmapHyo HeonpegeneHHoCTb Ha
BepxHeM npeferne HWKHero AuanasoHa uamepenus 90 mr/m3 ouenusatoT B 2,71 mMr/m3.
Takum 0bpa3om, pacliMpeHHyto HeonpefeneHHocTb U(yy ) PacCUnUTLIBAIOT kak 5,3 mr/im3 (5,9 % auanasoHa).

NO,

Ha ocHoBaHuy gaHHbIX, NpMBeAEeHHbIX B nAToM cTonbue tabnuubl G.1.1, cymmapHyto HeonpeaeneHHoCTb Ha BepX-
Hem npenene HWKHero ananasoHa uamepeHus 90 mr/m3 oueHuBaloT Kak 3,63 mr/m3.
Taxnum obpazom, paclimpenHylo HeonpeaeneHHocTe U(yyq) paccHnTeiBaoT Kak 7,1 mr/m3 (7,9 % auanasoua).

Tabnuuya G.2 — PesynbTathl pacyeTa HeonpeaeneHHOCTU peaynbTaToB IKCNTyaTaUuMOHHBIX UCNbITaHWK Ana uamepe-
Hua NO w/unu NO, ¢ ucnonb3oBaHneM MeTOA0B XONoAHOW 1 cyxon akcTpakuyuu (HOWK u HOY®)

GostExpert.ru
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CocTaBnsio- 3HayeHWe cTaHOapTHOW HeonpedeneHHoOCTH Ha BEPXHEM Npedene camoro
IKCNNYaTALMOHHbIE XapaKTEPUCTUKM | Lias Heonpe- HUKHETO MCMOSb3YEMOro AManasoHa namepeHna (Mrim?)
neneHHocTH HOVK HOY®

TUMWYHBIA CaMbI HU3KWA [na- NO 100 mr/m3 NO 33,5 mr/m® NO, 125 mr/m3
nasoH
CrtaHpapTHOe OTKMOHEeHWEe Mo- Uro 0,1% -100=0,1 0,05% -33,5=0,02(0,04 % - 125 =0,05
BTOPAEMOCTW Ha Hyne
CrtaHpapTHOE OTKINOHEHWE BOC- Urs 0,2% -100=0,2 0,07 % -33,56=0,02|0,13% - 125 =0,16
NPOU3BOAMMOCTM B TO4YKE Aua-
nasoHa
HecooteeTcTane u 0,3 %-100 0,2 %-33,5 0,92 %-125

of 08% 100 447 |02% 335 _ 00 |092%125 ) g5

V3 V3 3
[peid Hyneeoin Touku 3a 24 4 Ugo 0,12 %-100 0.07
[peiich To4kn granasoHa 3a 24 4 Uy o 0.19 %100
d — =011
J§ 1
Opeidp HyneBczﬁl TOMKM Ha nepu- Ugg 0,94 %100 _ 0.5 0,8 %-33,5 015 3,0 %125 _ -
o[, aBTOHOMHOW paboTel N ) 7 ; N )
33
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OkoHYaHue mabnuubi G.2

Cocrapnsio- | 3HaYeHVe CTAaHAAPTHOM HEONPEAENEHHOCTY HA BEPXHEM NPEAENe Camoro
SKCMNYATALMOHHBIE XaPAKTEPUCTUKA | LA HEompe- HIXKHEro UCMOMNbL3YeMOro AnanasoHa naMepeHus (mrim3)

[eneHHoCTH HOMK | HOY®
[pend To4KkM guanasoHa Ha ne- Uy s 2.81%-100 16 %-33,5 2.9 %.125
puoa aBTOHOMHOW paboThl T =16 T =0,30 T =21
l-*|yBCTB[/ITEJ'lI:|HOCTI:: K TemMnepartype umf,T 1,9 %-100 0,91%.33,5 1,24 %-125
OKpy>KatolLlen Cpedbl Npy U3MeHe- T =11 T =018 T =0,90
HuK Ha 20 K B ananasoHe Temnepa-
TYp, yKka3aHHOM Npou3BoavuTenem
YyBCTBUTENLHOCTE K [AaBMNeHUto Uint
M3MEepPAEMOro rasa npu uameHe-
HuK gaeneHus Ha 3 kla
HyBCTBUTENBHOCTE K pacxo- Uinf 0,4 %-100 0,21%-33,5 131%-125
Oy adHanuaupyemoro rasa nns T =0,23 T =0,04 T =0,95
3KCTpakTUBHbIX ANC
YyBCTBUTENLHOCTE K 3neKkTpu4e- Uinf v -0,9 %-100 0,21%-33,5 0,19 %-125
CKOMY HanpspkeHWIO B AManasoHe — B 0,53 B 0,04 — 5 0.14
HanpspKkeHWs, yKasaHHOM Mnpous-
BoauTenem
MNepekpecTHas HYBCTBUTENb= Uino 3,0 %-100 1,35 %-33,5 1,96 %-125
HOCTB _— =17 ——=026| ———=14

V3 V3 V3

[MepemeleHne MaMepuTensHOrO Uy
nyya B in situ AUC
A PekTUBHOCTL KOHBepTepa g 0,05(1-0 98) 100
NO,/NO gna NO, AUC - \/5 =0,06

G.2.2 AUC Tun HOUK

G.2.2.1NO,

Ha ocHoBaHuM gaHHbIX, NEPEYUCTIEHHbIX B TpETbeM cTonbue Tabnuubl G.1.2, cyMmMapHyo HeonpeaeneHHoCTs Ha
BEPXHEM Mpeaerne HkHero guanasoHa namepenns 100 mr/m3 ouenuBsaroT kak 2,70 mr/imd,

Takum obpazoMm, paclUMpeHHY HEONPEeaenNeHHOCTb U(YNOX) paccuMTbIBAIOT Kak 5,3 mr/m° (5,3 % ananasoHa).

G.2.3 AUC Tuna HOY®

G.2.3.1 NO

Ha ocHOBaHUM AaHHLIX, NEPEYUCTIEHHBIX B YETBEPTOM cTonbue Tabnuubl G.1.2, cyMMapHyo HeONpeneneHHoCTL Ha
BEPXHEM Mpeaene HWXHEro AvanasoHa uamepenus 33,5 mr/m® oueHusaioT kak 0,47 mr/m3.

Takum 06pa3omM, pacLUNPeHHYo HeompeaeneHHoCTb Uyy ) paccuuTsiBatoT kak 0,92 mr/m? (2,7 % auanasoHa).

G.2.3.2NO,

Ha ocHoBaHWMKM AaHHbIX, NPUBEAEHHBIX B NATOM cTonbue Tabnuubl G.1.2, cymMMapHy HeonpeaeneHHoCTb Ha BEpX-
HEM Npefene HWKHEro ananasoHa namMepeHns 125 mr/m® ouernsaloT kak 3,69 mr/m3.

Taknm 0Bpa3oM, pacllMpeHHyYHo HeonpeneneHHocTb U(YNOZ) paccunTbIBaloT Kak 7,2 mr/m? (5,8 % avanasona).

Tabnuua G.3 — Pesynbrarel pacyeTa HeONpeaeneHHOCTM pe3ynbTaToB AKCNNyaTauMOHHBIX UCTIbITAHWIA NS u3Mepe-
Hust NO u/unmn NO, ¢ ucnonb3oBaHnem MeTOA0B BRaxHOW akcTpakumm (MKMd)

3Ha4eHne cTaHgapTHOW HeonpeaeneHHoCTH
Cocrasnsto- Ha BepxHemM npegene camoro HWKHero mc-
JKcnnyataunoHHble XapakTepucTUKIA Lwas Heonpe- Nonb3ayemMoro ananasoHa uamepeHus (Mr/m3)
OeneHHoCcTU
WKMo
TUNUYHBIW CaMbliA HU3KWMIA JMana3oH NO 150 mr/m?3 NO, 80 Mr/m3
CraHgapTHOE OTKIIOHEHWE NOBTOPAEMOCTU B HYMEBOW TOYKE Uy 01%-150=0,15 | 0,3% -80=0,24
CTaHgapTHOE OTKINOHEHWE BOCTPOM3BOAMMOCTM B TOYKE 5 0,1%-150=0,15 1.4%-80=11
auanasoHa
34
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OkoHyaHue mabnuusl G.3
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3Ha4yeHWe cTaHAapTHOW HeonpegeneHHoCTK

CocTaensio- Ha BepxHeMm npefene camMmoro HUXHera uc-
JKcnnyaTauMoHHbIE XapakTepUcTUKKN uas Heonpe- Nonb3yemMoro AnanasoHa uamepeHus (Mrim?)
OEneHHOCTN
NKMN®
HecooTseTcTBME u o . %.
fof 0,27 %-150 ~0,23 0,10 %-80 ~0.05
3 V3
[peiich HyneBoi To4KKM Ha Nepuoa aBTOHOMHOM paboThl Ugp 0,2 %-150 e 1,0 %-80 e
B 3
[pelicp Toukn gnanasoHa Ha nepuom aBTOHOMHOW paboTkl Uy g 13 %.150 13 %80
’ A et | ——=—=0,60
V3 v3
YyBCTBUTENBHOCTL K TemnepaType OKpyXawlenh cpedbl Uinf T 0.4 %-150 -15 %-80
npuw nameHeHun Ha 20 K B guanasoHe TeMneparyp, ykasaH- T =0,35 T =0,69
HOM Mpon3BoaUTENEM
YyBCTBUTENBHOCTL K AaBMNEHWI0 U3MEePAEeMOro rasa npv us- Uinfp
MeHeHUn gaenednsa Ha 3 klMa
YyBCTBUTENBHOCTL K pacxody aHanuavpyemoro rasa Ans Unr s 0.9 %-150 14 %.80
3KCTPaKTUBHBLIX AUC 5 =0,78 — 5 =0.65
YyBCTBUTENBHOCTb K 3NEKTPUHECKOMY HanpsKeHWo B Ana- Uinf v 0,5 %150 0,3 %-80
nasoHe HanpsKeHWs, ykasaHHOM Npou3BoguTenem T =0,43 T =0,14
[NepekpecTHas 4yBCTBUTENBHOCTE U;no 167 %-150 210 %-80
' ——— =14 | ————=0,97
3 V3
MepemeleHne namepuTtensHoro nyya B in situ AUC Umb
SppekTuBHOCTL KoHBepTepa NO,/NO ana NO, AUC U,

G.2.4 AUC Tuna UKNoD
G.2.4.1 NO

Ha ocHoBaHUKM OaHHbIX, NEPEYUCTIEHHBIX B TPETeEM cTonbue Tabnuubl G.1.3, cymMmapHyo HeonpeneneHHoCTb Ha
BEpXHeM npefene HWKHero avanasoHa namepenus 150 mr/m3 ouermsaroT kak 2,05 mr/m3,
Taknm oBpasom, pacliMpeHHyto HeonpeaeneHHOCTbU(Yy ) paccunTeiBatoT Kak 4,0 mr/m3 (2,7 % amanasoHa).

G.2.42 NO,

Ha ocHoBaHUW JaHHbIX, NEPEeYUCTIEHHbIX B YETBEPTOM cTonbue Tabnuubl G.1.3, cymMMapHy HEONpeaeneHHoCTL Ha
BEpXHEM npefene HWKHEro AuanasoHa usmeperua 80 Mr/m® oueruBatoT kak 1,93 mr/m3.
Takim obpazom, pacluMpeHHY HeonpeaeneHHOCTb U(YNOZ) paccunTeIBalOT Kak 3,8 mr/m? (4,7 % onanasona).

Tabnumua G4 — Pe3y1'leaTbl pacyeTa HeonpeaerneHHOCTU pe3ynbraTtoB IKCNNyaTalNOHHbIX vCMbITaHWA ans nimepe-

Hua NO nunu NO, ¢ ucnonssosaHvemM metoaos in situ JOAC

3HayeHue cTaHaapTHOW HeonpeaeneHHoCTH
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Cocrtas- Ha BepXHeM npefene caMoro HUKHEero uc-
3
JkcnnyaTauuoHHbIE XapakTepPUCTUKA Hgg:;anl_ Monb3yeMOoro AuanasoHa uaMepeHms (Mrim)
NEeHHOCTH [OAC nepekpecTHble NOAC Touku
nyyn MOHWUTOPa
TUNKUYHBIA caMblid HU3KWIA AnanasoH NO 70 mr/im3 NO 70 mr/m3
CTtaHgapTHOe OTKITOHEHWE MOBTOPAEMOCTU B HYNEBOW TOYKE Uq 0,09% -70=0,06 | 0,13% -70=0,09
CTaHgapTHOe OTKMOHEHWE BOCMPOM3BOAUMOCTU B TOYKe s 032%-70=0,22 | 0,22% -70=0,15
avanasoHa
HecooTtBeTcTBUE u ~0.9 %70 0.9 %-70
lof s (o} =036 ) (s =0,36
Ng) V3
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OkoHYaHue mabnuybi G.4

3HayeHne cTaHAapTHON HeonpeaeneHHoCT

&

Cocras- Ha BepxHem npegene camoro HUXHero uc-
SKCNNyaTaLMOHHbIE XapaKTEPUCTIKM H’;z:_lo;‘;; _ MoNb3yemoro Auanasoxa usmepenns (mr/m>)
NEHHOCTH OOAC nepekpecTHble NOAC To4kM
Iyyn MOHWTOpa
[peiith HyneBoi TOUYKM Ha Nepuop, aBTOHOMHOW paBoThl Ugo 0,9 %70 _ 0.36 0,4 %70 016
V3 ’ V3 ’
[pei Toukn AnanasoHa Ha nepuos aBTOHOMHOW paboThl Uy o 2.3 %.70 0.93 16 %70 0.64
3 3
YyBCTBUTENBHOCTL K pacxody aHanuwavupyemoro rasa Aans Ut 0.6 %-70 0.6 %-70
3KCTpakTUBHbLIX ANC ' —F==024 —=024
V3 V3
YyBCTBUTENBHOCTL K TemnepaTtype OKpyxawllei cpefs Uine T —01%-70 ~0,1%-70
npn uaMeHeHnn Ha 20 K B guanasoHe Temneparyp, ykasaH- T =0,04 T =0,04
HOM MpoKU3BOAUTENEM
YyBCTBATENLHOCTL K AaBMNEHUI0 M3MEPSIEMOTO rasa npu ua- Untp
MeHeHun aaenedus Ha 3 klla
YyBCTBUTENLHOCTL K 3MEKTPUHECKOMY HaMpPsKeHWo B ava- Ujnf v 0,3 %70 _ 6.5 0.3 %70 _ 545
nasoHe HanpsKeHus, yKkazaHHOM Npou3soauTenem e : 5 '
Brnvanue subpauun uy, 0.9 %.70 0.3 %70
e DA e | 2250 g
V3 V3
MepekpecTHas 4yBCTBUTENBLHOCTb Uino 3,6 %.70 3,6 %-70
——=146 —=146
V3 V3
MNepemelleHune nameputensHoro nyya B in situ AUC Upb 0,62 %70 _ . 10 %-70 _ Bl

3

G.2.5 AUC in situ Tvna JOAC
G.2.5.1 lNonepeyHblin nyy

Ha ocHoBaHWM AaHHbIX, MepeYnciieHHbIX B 4eTBepToM cTonbue Tabnuusl G.1.4, cymmapHyo HeonpeneneHHoCTe Ha
BEPXHEM Npeaene HMKHEero AnanazoHa usmepenus 70 mr/m3 ouenneaioT kaxk 1,90 mr/m3.
Takm obpa3om, pacluMpeHHyro HeonpeaeneHHocTs U(yyg) paccumTeiBaloT Kak 3,7 mr/m3 (5,3 % guanazoHa).

(G.2.5.2 Touku gnanasoHa

Ha ocHOBaHWM AaHHbIX, NePeYUCrEHHbIX B TpeTbeM cTonbue Tabnuubl G.1.4, cymMMapHy HeonpeaeneHHOCTb Ha
BEpXHEM Mpefene HIKHEro AuanasoHa uamepeHus 70 Mr/m> oLeHuBatoT kak 1,73 mr/me.
Takum 06pa3omM, pacluMpeHHyto HeonpegeneHHocTb U(yyq) paccunTeiBaioT kak 3,4 mr/m® (4,8 % auanasoxa).
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MpunoxeHne OA
(cnpaBo4dHoe)

CBE,D,EHMH O COOTBETCTBMUU CCbINOYHbLIX MeXOYHAPOAHbLIX CTAaHAOAPTOB HAUNWOHANbHbLIM CTaHOapTam

Tabnuua OA.1

O6o3HaveHme CebinodHoro Crenetb O6o3HayeHue U HaMMeHoBaHue COOTBETCTBYHOLWEro HauMoHanbHoOro ctaHgapTa
MEXAYHAPOAHOIo CTaHAapTa | COOTBETCTBUA
ISO 9169 IDT [OCT P MCO 9169—2006 «KauyecTtBo Bo3gyxa. OnpegeneHne xapaktepu-
CTUK METOAMK BbINOMHEHUS U3MEPEHWIA»
ISO 14956 IDT OCT P NCO 14956—2007 «KayecTBo Bo3fyxa. OLeHKa NpuMeHUMoCTH
METOAMKM BbINOMHEHUS M3MEDPEHWIA HA OCHOBE CTEMNEHW €€ COOTBETCTBUSA
TpeboBaHMAM K HEONPEOENEHHOCTM N3MEDPEHUA Y
MpumevyaHune — B HacTosAwen Tabnuue ncnonb30BaHoO crneaylolee ycnoBHoe 0b603HaYeHe CTENEHN COOT-
BETCTBUA CTAHOAPTOB:
- IDT — ugeHTUYHbIe cTaHdapThl.

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-10849-2023
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[1] 1SO 12039:2019 Stationary source emissions — Determination of the mass concentration of carbon mon-
oxide, carbon dioxide and oxygen in flue gas — Performance characteristics of automated
measuring systems

[2] ISO/IEC Guide 98-3:2008 Uncertainty of measurement — Part 3: Guide to the expression of uncertainty in measure-
ment (GUM: 1995)

[3] 1SO 14385-1:2014 Stationary source emissions — Greenhouse gases — Part 1: Calibration of automated
measuring systems

[4] 1SO 10396 Stationary source emissions — Sampling for the automated determination of gas emission
concentrations for permanently-installed monitoring systems

[6] 1SO 14385-2:2014 Stationary source emissions — Greenhouse gases — Part 2: Ongoing quality control of
automated measuring systems

[6] 1SO 20988 Air quality — Guidelines for estimating measurement uncertainty

[7] 1SO 7996:1985 Ambient air — Determination of the mass concentration of nitrogen oxides — Chemilumi-

nescence method

[8] The references are TUV: www.qal1.de/en/index.htm MCERTS: www.csagroupuk.org/services/mcerts/mcerts-product-
certification/mcerts-certified products/
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KntoueBkle crioea: BbIBDOCbI CTaunoHapHbIX NCTOYHWKOB, AbIMOBLIE ra3bl, OKCUObI a30Ta, KOHBepTep, aBTomMa-
TUN4eckKkaa naMmeputenbHasa cucrtema

Pepaktop 3.A. flumaHckas
TexHuyeckni penaktop B.H. lNpycakosa
Koppektop E.[. dynebHeea
KomneloTepHas BepcTka E.O. AcmawiuHa

CpaHo B Habop 31.08.2023. [MoanucaHo B nedatb 13.09.2023. ®opmar 60x84%. [apHuTypa Apuan.
Ycn. ney. n. 4,65. Yu.-u3n. n. 4,18.

[MoaroToBNEHO HA OCHOBE 3NEKTPOHHOW BEPCUM, NpeaoCcTaBneHHol paspaboTymMkoM cTaHaapTa

CozpgaHo B egUHUYHOM UCnonHeHun B PIrBY «MHCTUTYT cTaHgapTulaumms»
Onsa KoMnnekToBaHua PegepansHoro MHQOPMAaUKWOHHOIO hoHAa CTaHAapToB,
117418 Mockea, Haxumogscknia np-1, 4. 31, K. 2.
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