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MpeancnoBue

3ajayun, OCHOBHble MPUHLMNBI U NpaBuna NpoeBejeHns paboT No rocyaapcTBeHHOl cTaHgapTM3auum B
Poccuiickoli ®epgepaummn yctaHoBneHbl TOCT P 1.0 — 92 «focyfapcTBeHHas cuctema ctaHgaptmsauunm Poc-
cuiickoii ®epepauynn. OCHOBHbIe NofoXeHusi» uTOCT P 1.2 — 92 «focyfpapcTBeHHas cuctema ctaHgaptmsa-
uun Poccuiickoit ®egepauyunmn. NMopagok pa3paboTkn rocygapCcTBeHHbIX CTaHAapToOB»

CeBefileHnAa o cTaHgapTe

1MNOATOTOBNEH BcepoccMicKMM Hay4YHO-UccnefoBaTenbCKUM MHCTUTYTOM cTaHdapTu3aunm n ceptu-
dukauymm B MmawnHoctpoeHnn (BHUMHMALL)

2 BHECEH YnpaBneHuem ctaHgaptnsaunun frocctaHgaprta Poccuun

3 YTBEP)XOEH W BBEAEH B JEWCTBWE MoctaHoBneHnem lrocctaHgapta Poccum oT 10 gekabps
2003 r. No 362-cT

4 HacTosAwmnii cTaHfapT ABAAeTCAa MOAMMPULMPOBAHHBIM NO OTHOWeEHMWIO K MpaBunam EQK OOH No 49
(Bkntouvasn nonpasku cepuii 03 n 04) «<kEguHoo6pas3Hble NpegnucaHmna, Kacawlwmecs opuLnanbHOro yrsepxae-
HUS gBUrateneil c BocnaiaMeHeHWeM OT CKaTusa v gBurateneii, pabéoTtalWwmnx Ha NPUPOJHOM rase, a Takxe
aBurateneil ¢ NPpUHyAUTENbHBIM 3aXuraHnem, paboTtalLWwmnx Ha CKMKEHHOM HedTAHOM rase (CHT), n TpaHc-
NOPTHbIX CPEACTB, OCHALLEeHHbIX ABUTraTeNsIMWN C BOCMAAMeEHEeHNeM OT cxKaTus, geurarenamu, padotamowmnmm
Ha NPUPOAHOM rase, 1 BUTATENSAMU C NPUHYAUTENbHBIM 3aXXUraHvem, pa6otaowmmm Ha CHI. B OTHOLWEHUHN
BblAensieMblX UMun 3arpasHaownx sewects (Regulation No 49 «Uniform provisions concerning the approval of
compression ignition (C.l.) and natural gas (N.G.) engines as well as positive-ignition (P.l.) engines fuelled with
liquefied petroleum gas (LPG) and vehicles equipped with C.I. and N.G. engines and P.l. engines fuelled with
LPG. with regard to the emissions of pollutants by the engine». MOD). MNMpx 3TOM AONONHUTENbHbLIE CNoBa
(bpasbl, NnokasaTenun, nx 3Ha4yeHus), BKIOUYEHHbIe B TEKCT cTaHAapTa Ans yyeTa notpebHOCTen HaLuMoHanbHOM
3KOHOMUKUN U/Unn 0cCo6eHHOCTEN HaLMoHaNnbHOW cTaHjapTu3aummn Poccuiickoii ®egepaumnu, BblgeneHbl Kypcu-
BOM

5 B3AMEH TOCT P 41.49 — 99

MHhopmauns 06 n3ameHeHusX KHacTosiweMy cTaHgapTy ny6nimkyeTcs Byka3sartene «HauuoHanbHble
CTaHfapTbl», @ TEKCT 3TUX U3MEHEHUI - B MH(POPMALMOHHBLIX yKa3zaTensax «HaunoHanbHble cTaHgap-
Thl». B cnyyae nepecMoTpa MM OTMEHbI HACTOSILLEero CTaHjapTa COOTBETCTBYIO LW as uHopmauus 6y-
4eT ony6/MKoBaHa B MHPOPMAaLMOHHOM yKa3aTene «HaunmoHanbHble cTaHgapTbl»

© UMK M3pgatenscTtBo cTaHgapTos, 2004

HacToswWwmnii cTaHAAPT HE MOXET 6bITb MONHOCTLIO UMM YACTUYHO BOCMPOU3BEAEH, TUPAXKUPOBAH U pac-
npocTpaHeH B KayecTse ouuManbHOrO usgaHus 6e3 paspeweHus FfocctaHgapta Poccun
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HALWOHAINDBbHGUBI N CTAHOAPT POCCUUMCKOWN PEOLEPALKNM

EAVHOOBPA3HbBIE MPEAMNCAHNA. KACAIOWMECA CEPTU®UNKALUNN
OABUTATENEN C BOCNAAMEHEHWEM OT CXATUA U ABUTATENEN.
PABOTAIO LWL, NX HA MPUPOLHOM TA3E. A TAKXE ABUTATENEN
CNPUHYAWTENBbHBIM 3AXUTAHUEM, PABOTAIO WL NX HA CXKUXEHHOM
HE®PTAHOM FTA3E. U TPAHCMNOPTHbBIX CPEACTB. OCHALW EHHbBIX
OBUTATENAMWM C BOCMNITAMEHEHWEM OT CXKATUA. ABUTATENAMMN,
PABOTAO WL NMWN HA MPUPOAHOM TA3E, WABUTATENAMMN
CMNPUHYANTENbHBIM 3AXWUTAHWEM. PABOTAKO LMWK
HA CXWXEHHOM HE®TAHOM TA3E,

B OTHOWEHWWN BbIBPOCOB BPEAHbLIX BEW ECTB

Uniform provisions concerning the certification of compression ignition and natural gas
engines as well as positive-ignition engines fuelled with liquefied petroleum gas
and vehicles equipped with compression ignition and natural gas engines
and positive-ignition engines fuelled with liquefied petroleum gas. with regard
to the emissions of pollutants

[aTa BBegeHus — 2004— 07— 01

Hactoawuii ctTaHgapT BBOAUT B aAeiicTBue MpaBuna EQK OOH Ne 49.
1 O6nacTb NpUMMeHeHus

Hactoawunini ctTaHAapT NPUMEHAIOT KABUTaTensam c BOCMAaMeHeHeM OT cxkaTtus, gpuratensm, pabortato-
LWK1M Ha npupogHom rase (MI), ngsuratenam € NPUHYyAUTENbHbIM 3aXUTraHMeM, paboTalo LM Ha COXUXKEHHOM
HedpTAHOM rase (CHT), ycTaHOBNEHHbIM Ha MexaHW4YeCKUX TPaHCNOpPTHbIX cpeactBax (TC), pacyeTHas cKo-
pPOCTb KOTOPbIX NpeBbiwaeT 25 KM/4 1 KOTOpble OTHOCATCA K Kateropuam n 2'M, obuwei maccoli 6onee 3.5T.
M2. M3, N,, N2n N3 BOTHOLWEHNN BbIGPOCOB BPEAHbIX BELWECTB 3TUMU ABUTATENAMMN.

lJaHopMaTWBHbIE CCbINKK

B HacTosAwWwemM cTaHfapTe UCNOoAb30BaHbl HOPMATUBHbIE CCbINKN Ha cnefylouime cTaHfapThbl:

FOCT 33— 2000 (MCO 3104— 94)HedTenpofyKTbl. [Ipo3payHble N HEMpo3payHble XXngkoctn. Onpe-
feneHne KNHeMaTn4yeckoli BA3KOCTU npacyeT JUHaMU4eCcKoi BA3KOCTN

FTOCT P 41.24— 2003 (MNpasuna ESQK OOH N9 24) EgnHoo6pa3Hble npejnucaHus, Kacawlwmecs:
| CepTudmkaynm gsurateneli c BoCnnaMmeHeHneM o0 T CXKaTus B OTHOWeHNU AbIMHOCTH: [l CepTudunkauymmn
aBTOTPAHCMNOPTHbLIX CPEACTB B OTHOLWEHUN YCTAHOBKWN Ha HUX ABUraTteneli c BOCN1aMeHeHneM o T CXa-
TNA. cepTUOULMPOBAHHbIX NO TUNY KOHCTpyKuuun: Ill CepTudmnkaumm aBToTpaHCNOPTHbIX CPEACTB C
ABUratensimMu c BOCNnaMeHeHNeM O T CXKaTus BOTHOWEHUN AbIMHOCTU: |V M3MepeHns MO HOCTU ABuUra-
Tenew

FTOCTP 41.83— 2004 (MpaBuna E3K OOH Ne 83) EgMHOOGpasHble npeanncaHmns, Kacarowmecs cepTm-
(hukaumn TpaHCNOPTHLIX CPeACTB B OTHOLEHNWN BbIGPOCOB BPEeHbIX BELLECTB B 3@aBUCUMOCTUO T TONNN-
Ba. HEO6X0AMMOTO ANA ABUTaTenel

Kateropum TC — noFOCT P 52051.

21 Asuratenn, ncnonblyemble Ha TC kateropwii N,. fd2, 1 M2, He noanexkat cepTudukaLm B COOTBETCTBUMN C HACTO-
AWYIX» CTaHAAPTOM MpU YCNoBUK, 4To 3T TC cepTuduumpytoT norOCT P 41.83.

N3paHne opuumanbHoe

11~



FOCT P 41.49— 2003

FTOCTP NCO 5725-1— 2002 TO4YHOCTb (NPaBUNbHOCTb N NPELN3NOHHOCTb) METOAOB MpPEe3yNbTaToB
n3mepeHunii. Hactb 1. OCHOBHbIE NONOXKEHNA N onpejeneHns

FTOCTP NCO 5725-2— 2002 TO4YHOCTb (NPaBUNbHOCTb M NPELN3UOHHOCTb) METOAOB MpPE3YNbTAaTOB
n3mMepeHuii. YacTtb 2. OCHOBHO MeTOoJ onpejeneHnsa NoBTOPSAEMOCTU M BOCMPON3BOAMMOCTM CTaHAApPT-
HOro MeTofa N3MepeHnit

FTOCTP NCO 5725-3— 2002 TOYHOCTb (MPaBUNbHOCTb U NPELN3NOHHOCTL) METOAOB UPE3YNbLTATOB
n3mepeHuin. YacTb 3. [poMeXXyToUyHble NnoKasaTenn NpeLyn3noHHOCTU CTaAHAAPTHOTO MeToa N3MepeHnii

FTOCTP NCO 5725-4— 2002 To4YHOCTb (NTPaBUNbHOCTb M NPELN3NOHHOCTb) METOAOB MpPE3yNbTaToOB
n3mepeHuii. Yactb 4. OCHOBHble MeTOAbl ONpeAeneHns NpaBuNbIlOCTN CTaAHJAPTHOTO MeTo4a usmepe-
HUIA

FTOCTPWNCO 5725-5— 2002 TOYUHOCTb (MPaBUNbLIOCTb U NPELN3NOHHOCTL) METOAOB UPE3YNbLTATOB
n3mepeHuii. YacTtb 5. AnbTepHaTUBHbIEe MeTO/bl ONpeAeneHnsa Npeyn3noHHOCTM CTaHAAapPTHOTo MeToja
n3MepeHunii

FTOCTPUCO 5725-6— 2002 TOYHOCTb (NpaBUNbIOCTb M NPELN3NOHHOCTb) METOAOB MpPe3yNbTaToB
n3mepeHuii. YacTtb 6. icnonb3oBaHWe 3HAYEHUN TOYHOCTU Ha NpakTnke

FOCTP 50460— 92 3HakCcOOTBETCTBMSA NpMobazatensHo cepTuukaynmn. dopma, pasmepbl MTe X -
Hu4yeckne TpeboBaHuA

FOCTP 50468— 93 (MCO 1388-4— 81) CnupT 3TUNOBbI AN NPOMbILWNEHHOTO NPUMEHEHUSA. MeTo bl
aHanusa. OnpegeneHne KapboHUMNbI<bIX COEAUHEHWI, COAepPXKaLLUXCSA B MablX Koanyectsax. TurpumeTtpu-
UBCKMAMETOA

FTOCTP 50779.75— 99 (MCO 8422— 91) CtaTuctuueckme metoabl. [locnepgoBaTtenblle nniaHbl Bbl-
60pPOYHOro KOHTPO/IA MO aNbTEPHATUBHOMY NPU3HaKy

FOCT P 52051— 2003 MexaHun4YecKne TpaHCNOPTHbIe cpefcTBa unpuuensl. Knaccuhukaumna v onpe-
fenexHus

MpumMeuvaHue — [py NOAL30BAHUM HACTOALWMM CTAHAAPTOM LEnecoo6pasHo NpoBepuTL Aeiicteue
CCbINOYHbIX CTAHAAPTOB MO yKasaTento «HalyoHabHble CTaHAAPThbI». COCTABNEHHOMY MO COCTOSIHMIO Ha 1 AHBaps
TeKyLL,ero roga, ¥ no COOTBETCTBYHOLLUM MH(OPMALMOHHBLIM YKa3aTtensam, ony6iMkoBaHHbIM B TeKyLLeM rogy. Ecim
CCbINIOYHbIN JOKYMEHT 3aMEHEH (M3MEHeH), TO MPU Mob30BaHNUN HACTOSALWMM CTaHAAPTOM chefyeT pyKOBOACTBO-
BaTbCs 3aMEHEHHbIM (U3MEHEHHbIM) JOKYMEHTOM. ECAM CCbINOYHbIV JOKYMEHT OTMEHEH 6€3 3aMeHbl, TO MONOXKEHNE,
B KOTOPOM JlaHa CCbIKa Ha HEro, NPUMEHSIETCSA B 4aCTK, He 3aTparmsatoLLeli 3Ty CCblKy.

2 TepMUHbI, onpeaeneHmns, 0603HaYEHNS 1 COKpaLLEHNs

2.1 B HacToAlWeM cTaHAapTe NPUMeEHeHbI cneayloLine TEpMUHbI C COOTBETCTBYO LW UMY ONpefeneHnaMmu:

2.1.1 ncnbiTaTenbHblli UMKA: MocnegoBaTenbHas cepus UCNbITAHWIA, BbINOAHAEMbIX C ONpeAeneHHbl-
MW YacTOTOW BpalLeHUA N KPYTALKUM MOMEHTOM ABUTaTeNs B yCTaHOBUBLUEMCS pexxnme (ucnoitaHne ESC) u B
nepexoAHbIxX pexumax (mcnoiTaHna ETC. ELR).

2.1.2 cepTudunkauna geuratenna (cemeiictsa gesuratenei): Ceptupukaumsa tuna geuratens (cemei-
cTBa ABuraTtenei) B OTHOLIEHNN YPOBHA BbIGPOCOB BpeAHbiX Bel,ecTB (BpeAHblIX razoobpasHbiX BeLLecTB U
BpeAHbIX Yactuu).

2.1.3pBUratenb ¢ BOCNAaMeHeHUEM 0T cxXaTus: [1Buratenb, paboTaroWnii No NnpuHLUNY BocniamMmeHe-
HUA OT cXaTtna (Hanpumep, AM3eNnbHbIN gBUraTens).

2.1.4 ra3oBblii jBUratens: isurarens, pabotatowmini Ha Ml nam CHT.

2.1.5 Tun geBuratena: Kareropusa geuratenei, He UMeKLWUX MeXy CO60i cylwecTBEHHbIX pas3nnyni B
OTHOLWUEHWUUN, B HACTHOCTU, XapaKTepuUCTUK ABUraTens, NnpuBefeHHbIX B MPUIOXKEHNN A KHacTosILWeMy cTaHaap-

2.1.6 cemeiicTBo AgBuUrateneii: O6begnHeHHasa NPejNPUATUAMUN-U3TOTOBUTENSAMMN B TPYNNYy Kateropums
ABuUrateneii, KOTopble N0 KOHCTPYKLMWN COrNacHO AONONMHEHMNIO 2 KNPUNOXEHNIO A UMeIOT OAMHAaKOBble Xapak-
TEPUCTUKMN B OTHOLIEHUN BbIGPOCOB BpefHbIX BeliecTB. Bce uneHbl cemelicTBa JONKHbLI COOTBETCTBOBATbL YyC-
TAHOBNEHHbIM N9 HEro npefefbHblM 3HAYEHNAM BbIGPOCOB BPeHbIX BELLeCcTB.

2.1.7 6a30Bblli AgBUratTenb: iBuratenb, oTo6paHHbIN M3 ceMeicTBa gBurateneli tTakum obpasom, 4To
ero xapakTepucTUK/ B OTHOLLIEHNN BbIOPOCOB BPEAHbIX BELECTB ABNAOTCA penpe3eHTaTMBHbIMU 4NA AAHHOTO
cemelicTBagBurartenei.
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2.1.8 BpeaHble ra3oobpas3Hble BelwecTBa: Bxogaume B BbI6GPOChl BPeHbIX BEL,ECTB COeJUHEHNSA:

- oKcug yrnepogaa;

- yrneBOAOPOAbI CYCNOBHOW Monekynoii CH, B5ana gusenbHoro tonamea. CH2525— gnsa CHI m CH30 05
ANA aTaHona, NpefjHa3Ha4YeHHOoro 4N AU3eNbHbIX ABUraTtenei;

- YyrneBOAOPO/bI, He cojeprkaline meTaH, CycnoBHoO monekynoli CHre5 gna gusensHoro tonanea. CH252%5
— ana CHIrmnCH2Bgna NT;

- MeTaH C ycnoBHOl monekynoii CH4pna NI un

- oKcufabl asoTa.

MpnmeyvyaHne — OKcuabl a3oTa BblpadKeHbl B 9KBMBaNeHTe guokcnga asora (N02).

2.1.9 BpeAHble yacTuuybl: Bxogawue B Bbi6poChl BpefjHbIX BelwecTB cybcTaHLnm, ynaBnmBaemble Ka-
KUM-TM60 KOHKPETHO YKa3aHHbIM (hUAbTPYOLWNM MaTtepnanom nocne pasbasneHns otpaboTaBLUNX ra3osB ync-
TbiM OT(UNLTPOBAHHBLIM BO3/lyXOM /1/151 TOTO, 4TO6GbI TeMnepaTypa pa3basBieHHbIX ra3os He npesblwana 325 K
(52 °C).

2.1.10 abIM: YacTunubl, B3BELIEHHbIe B MOTOKe 0TpaboTaBLIMX ra3oB fNU3eN1bHOM0 ABUraTens, nornouato-
wue. oTpaxatrolwme nan npenomnatoLLmne ceert.

2.1.11 none3Has MOLWHOCTb: MOWHOCTb, Bbipa>KeHHas B KunosaTtrax, NojflyyeHHas Ha UcnbitateNbHOM
CTeHJe Ha XBOCTOBMKE KO/eHYaToro Bana WUiu ero aKeMBajseHTa u nsmepsemas B COOTBETCTBUU C METOAOM
N3MepeHNss MOLHOCTU, yCTaHOBNEeHHbIM BTOCT P 41.24.

2.1.12 3aABNeHHaa MakKcumanbHass MOWHOCTL (PTM): MakcumanbHass nonesHass MOLWHOCTb, Bblpa-
>)KeHHasa B Kunosattax, n nusmepsaemas no rOCT P 41.24. ykasaHHas npejnpuatTMemM-u3rotoeutenemM B 3asaBKe
Ha cepTuduKaumio.

2.1.13 npoyeHTHada Harpy3ka: [lons makCMmManbHOro KpyTdwero MoOMeHTa, pa3supaemMas gsurartenem
npv onpegeneHHol yacToTe BpalleHNsa, BbipaXKeHHas B npoueHTax.

2.1.14 ncnbiTaHne ESC: VcnbiTaTenbHblli LUKA, COCTOALWMNA N3 13 yCTAHOBUBLLUUXCA PEXUMOB, Npume-
HSAAEMbIX B COOTBETCTBUMK C 5.2.

2.1.15 ucnbiTaHne ELR: VicnbiTaTenbHbIN LMK, COCTOALWMA U3 NocnefoBaTeNbHbIX CTYNEeHel Harpy3ku
ABUraTens Npu NOCTOAHHbIX YacToTax Bpal,eHns, NpUMeHsAeMbIX B COOTBETCTBUN C 5.2.

2.1.16 ucnbiTaHne ETC: McnbiTaTenbHblli UUKA, cocToAwmnii n3 1800 nocnegoBatenbHblX NOCEKYHAHbIX
nepexoAHblIX PEXXUMOB, NPMEHSAEMbIX B COOTBETCTBUM C 5.2.

2.1.17 fnana3oH 3KcnayaTayMOHHbIX 4acToT Bpal,eHusa: juana3oH 4acToT BpalijeHus asurartens,
Hanbonee 4acTo MCNOMb3yeMbIX NMPWU €ro aKcnayataunm, HaxogAaLWnnca Mexxay HU3KOM 1 BbICOKOW YyacToTamu
BpalileHuns, onpegensieMbiMn B COOTBETCTBUN C NpUioXeHuem [.

2.1.18 Hu3Kaa yactoTa BpauweHusa (n]0: MuMHUManbHas yacToTa Bpal,eHUa gBUraTens, nNpu KoTopoi
pocturaetca 50 % 3anaBAeHHON MaKCManbHOW MOLWHOCTH (PUCYHOK 1).

2.1.19 BbicOKas yacTtoTa BpauweHus (nm): MakcumanbHas yactoTa BpaleHuna Asuratens, npu Kotopor
pocturaetcsa 70 % 3aABNEHHOW MaKCUMaNbHOM MOLHOCTA (PUCYHOK 1).

2.1.20 yacToThbl BpaweHus geuratens A, B n C: HacTtoTbl BpaleHUs ABUratens B gnanasoHe 3KCNay-
aTalMoHHbIX HacTOT BpalleHns, ncnonb3yemble B npouecce ncnoltaHnii ESC MELR nonpegensemsbie B COOT-
BEeTCTBUM C fononHeHnem 1 K npunoxeHuto [ (pMcyHok 1).

2.1.21 KoHTpONbHasa obnactb: O6n1acTb MeXay yacTtoTamu BpauweHus gsuratens/\ n Cu BpananasoHe
Mexfay 25-npoueHTHO’ n 100-NpoLEeHTHOW Harpy3kamu.

2.1.22 ncxopgHas 4yacTtoTa BpauweHus (nret): YactoTa Bpalw,eHus, npuHnmaemas 3a 100 % n ncnonb3sye-
Mas 4NA feHopManu3aunm OTHOCUTENbHbIX 3HAYEHWN YacToT BpalleHus B npouecce ucnoiTaina ETC B cooT-
BETCTBUM C AOMONHEHUEM 2 KNPUIOXKeEHUO [.

2.1.23 abimomep: Mpnbop, NnpegHasHavYeHHbIn 4NA M3MepeHns cBeTonornowatLein cnocobHocTn yac-
TVL AbIMa, UCNONb3YO WU NPUHLMN 3aTyxaHusa ceeTa.

2.1.24 rpynna npupofHbiX ra3os; rpynna Ml: OgHa u3 rpynn H nnn L, onpegensemMblX eBPONeNcKnm
cTtaHgapTtom EH 43711).

2.1.25 camonpucnoco6nsemocTb: CBONCTBO Nt060r0 ycTpoiicTBa ABuratens noagfep>xxmpatb NOCTOSAH-
CTBO cocTaBa pabouei cmecu.

2.1.26 noBTOpHana Kannbposka: TouHas peryampoBka gsurartens, pabortatouiero Ha M. o6ecneyumBato-
Las oinHaKoBble XapakKTepucTMKn (N0 MOLLHOCTU, pacxojy Tonnmea) Nnpu ncnonb3osaHuu Ml pasHbix accop-
TUMEHTOB.

1.2—1396 3
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Xnnoon/1 b A B C M
Yountl npm/Huitf— weH

PrcyHOK 1— XapakTepHble 3/eMeHTbl UCMNbITaTeIbHOIo LMKna

2.1.27 uncno Bo66e W (Hn3wee ymcno Boo66e Wtwn Bbicwee yncno Bobb6e WJ: KoathduumeHr,
onpegensiemMblili o cneayrowein dopmyne (TP 0ANHAKOBbIX NCXOAHBLIX YCNOBUAX):

w a JpZ~~v T.

roe H y— TennoTBopHas cnocob6HOCTb raza. MIx/m™,
pAr — NNOTHOCTbL BO3fyxa, Kr/mM3
Pgu— NAOTHOCTH rasa, Kr/m\

2.1.28 koappuymneHT X*cmeweHnsa (S ): BolpakeHne, ncnonblyemoe gna onncaHne Tpebyemoi npu-
cnoco6naemMocTu cMcTeMbl ynpaBieHUs ABuUratenem K M3MeHeHuto KoadduumeHTa n3bbiTOYHOTo BO3jyXa B
paboueii cmecun. ecnm gBuratens pabotaeT Ha ra3oBoli CMecu, a He Ha YNCTOM MeTaHe (MeTog pacyeTa S, —
B npunoxeHun K).

2.1.29 EEV (Enhanced Environmentally Friendly Vehicle): YcoBeplweHCcTBOBaAHHOE NO 3KONOTUYECKNM
nokasartensam TC, oTHocsiweecss KTuny TC ¢ NpMBOAOM OT ABUTaTens, BbIGPOChl BPEAHbIX BEL,ECTB KOTOPbIX
He NpeBbIWAaKT UX NPpejeNbHblX 3HAYEHWI, NPpUBEAEHHbIX B cTpokax C ta6namy 2 mn 3 B 5.2.1.

2.1.30 Hea(phtheKTUBHOE YyCTPONCTBO: YCTPONCTBO, M3MepstoLee, cHuTbiBatolLee nepemMmeHHble pa6o-
yne nokasaTenn UNu pearvpyloliee Ha aTm nokasartenu, Takoe, 4To 3PPEeKTUBHOCTb CUCTEMbI CHUXKEHUS Bblb-
pPOCOB BpefHbIX BELECTB YMEHbLIAETCA B YCNOBUSIX, BOZHUKAKOLWMX NPU HOpManbHOM akcnayatauum TC. ecnu
TO/NbKO UCMNONb30BaHNEe 3TOro yCTPOMCTBA B 3HAUYNTENbHOW Mepe He NpeayCMOTPEHO METOAUKONW UCNbITaHWUiA,
npumeHsemMoli ana ceptudunkaynmn geurateneii nTC B OTHOWEHUN BbIGPOCOB BPeAHbIX BELLECTB.

MpumeuyaHunue — [og NepeMeHHbIMM PabOUMMKN MOKA3ATENSIMU 3[AEChb MOHMMAIOT CKOPOCTb TC. yactoTy
BpalleHus gBuratens, BKIOUEHHYIO nepegady, Temneparypy, faBneHve Bnycka unu nio6oii Apyroi napametp, ciyxa-
WM 415 NPUBEAEHUS B AeliCTBME, PETY/IMPOBaHNS 3aepXKKN CpabaTbiBaHUs UM OTKIOUYEHUS IHO60T0 KOMMOHEHTA Win
(PYHKLMU CUCTEMbI CHUXKEHUSI BbIBPOCOB BPEAHbIX BELLECTB.

2.1.31 BcnomoraTenbHOe ynpaBnstowee ycTtpolicteo: Cuctema, PyHKLNA Nan meTod ynpaBneHus,
ncnonb3yemblie Ha gBuratene nnu TC Ans 3awmnTel gsuratens n/wam ero BCnomMmoratenbHoro o6opygosaHus ot
BO3/leicTBUA yCNOBUI aKcnayaTaumm, cnocobHbIX Bbl3BaTb NOBPEXAEHUE UAN BbIXOJ U3 CTPOA, U Ans 06-
neryeHunsa 3anycka gsuratens. BcnomoratenbHblM ynpaBasitOWUM YCTPOWCTBOM Tak)Ke MOXeT 6bITb MHOW Me-
TOA UnAn cnocob, ecnu ybeanTenbHO NPOAEMOHCTPUPOBAHO, YTO OH HE MOXET 6biTb OTHECEH K Hea(h(PeKTuB-
HbIM yCTpoOlicTBam.

2.1.32 HepayuMoHanbHbIli MeTo[ OrpaHNUYeHUss BbIGPOCOB BpefHbIX BelwecTB: /Ilo60oih MmeTon Unm
cnoco6, KoTopbIii Npy akcnayaTaumm TC B HOPMaibHbIX YCNOBUAX YyMeHbLlUaeT 3 heKTUBHOCTb CUCTEMbI Orpa-
HUYeHUA BbIGPOCOB BPefHbIX BeLWEeCcTB 4O YPOBHA HWKe npejnonaraemMoro npu Mcnonb3oBaHUM npejnucax-
HbIX METOJ0B ONpejeneHna KOoHUeHTpauum BbiI6poCoOB BpeAHbiX BelecTB.

4
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2.2 B HacToslleM cTaHAgapTe NpYMMeHeHbl creaylou e 0603HaYeHNS U COKpaLLeHns:
0O603HavYeHNsa N efNHNLBI U3MEPEHNA Nnoka3saTenei, onpegeniemMblX B UCNbITAHUAX

2.2.1
O6o3HaueHne
eVHNLbI
rokasarens M3MEPEHN
nokasarens
Ap M2
AT M2
CEe —
CE, -
c, -
conc M/H'1nnn
obbeMHas
nons, %
Do m3¥c
DF —
D _
E —
Ez /(KBTY)
" c*
bH -
Fs -
GAIRW Kr/4
Gaird K/
Gdilw K/4
GEDFW /4
GEXHY K/4
Gfuel K/4
GTOW K/
H MDD/ M3
Href /i@
"a r/«
Ho /e
!—ITCART MONb/MONb
i _
K —
K M-’
*H.D -
V ¢ -
K,
V.
V o
V o -
v,
L %
M
m
mass rfavnn r

HavmeHoBaHue nokasarens

Mnowaab nonepeyHoro cevyeHns N30KNMHETNYECKOro Npo60oT6opHNKa

Mnowagb NONepeyHoro cevyeHns BbIMyCKHOWN Tpyobl

A heKTBHOCTb MO 3TaHy

3pheKTUBHOCTb NO MeTaHy

YrneBofopofbl, 3KBMBaNEHTHbIe yrnepoay C,

KoHueHTpauus. YKkazaHHOe 0G03HayYeHne NCnosb3yeTcs B KaYecTBe HUKHEro MH-
fekca

OTpe30K, oTceKaeMblii Ha KOOPAMHATHOM OcK KannmbpoBOYHOWN tyHKLUMM PDP
KoathduumeHT pasbaBneHns

KoHcTaHTa dyHKunn Beccens

KoHcTaHTa thyHKuUun beccens

MNHTepnonnpoBaHHbI BbIGPoCc NO, B KOHTPO/NbLHOW TOUukKe

NabopaTopHbIli aTMocthepHbIi KO3hrLuneHT

YacToTa, oTcekaemas ¢unbTpom beccens

YaenbHbli KO3PPULMEHT TONIMBA ANA pacyeTa BAaXXHOIO COCTOSAHMSA N0 CyXoMy
COCTOSIHWIO

CTexnomMeTpuyeckuini KoahpuumneHT

MaccoBblii pacxoj Bo3dyxa Ha BMycke BO BNaXXHOM COCTOSHUMN

MaccoBbIii pacxof Bo3gyxa Ha Brycke B CyXOM COCTOSHUM

MaccoBbiii pacxof pa36aBneHHOro Bo3/fyxa BO Ba>KHOM COCTOSHUM
SKBMBaNEHTHbIN MaccoBblii pacxof pas6aBneHHbIX 0TpaboTaBLLMX ra30B BO BadXK-
HOM COCTOSIHUW

MaccoBblii pacxog oTpaboTaBLUMX ra30B BO BIAXKHOM COCTOSHUU

MaccoBbiii pacxoj Tonavea

MaccoBblii pacxog paz6asneHHbIX 0Tpa6oTaBLLMX Fa30B BO BAXHOM COCTOSIHUN
TennoTBopHas cnocobHOCTb

McxofgHas abcontoTHasn BnaxkHocTb (10,71 r/kr)

A6contoTHasa BNaXKHOCTb BO3/yXxa Ha Bnycke

A6contoTHaa BAaXXHOCTb pa3basnatowero Bo3ayxa

BogopoaHo-yrnepogHoe 4mcno

HwKHWUIA nHaeKe, 0603HaYatoLWmni /i peXxkum

KoHcTaHTa Beccens

KoathduumeHT ceetonornoweHns

MonpaBoyHbIli KO3MLMEHT Ha BnaxkHOCTb 4N NO, an3enbHoro gsuratens
MonpaBouyHbIli KO3thdULMeHT Ha BnaxkHocTb 4nA NO, ra3oBoro gsurarens
KannbépoBoyHas yHKuuns Tpy6ku BeHtypmn CFV

MonpaBoyHbIli KO3hPULMEHT Npu Nepexoie 13 Cyxoro COCTOSIHUA BO BNaXHOe
ANA BO3fyXa Ha Brycke

MonpaBoyHbIli KOIPHULMEHT NPU Nepexoie N3 Cyxoro COCTOSIHUA BO BNaXHOe
ANna pa3basnalroLero Bo3gyxa

MonpaBoyHbIli KO ULMEHT NPU Nepexoie U3 Cyxoro COCTOSTHUA BO BNaXHoe
AnA pasbasneHHbIX 0TpaboTaBLIMX ra3os

MonpaBouHbI KOIULMEHT NPU Nepexoie U3 Cyxoro COCTOSTHUA BO BNaXHoe
LNA Hepa3baBneHHbIX OTpaboTaBLUNX ra3oB

KpyTALMI MOMEHT B NpOLLeHTax MaKCUMaibHOro KpyTALEro MoOMeHTa ucnbITye-
MOro agsurarens

AphekTnBHaa 6a3a abiImomepa

KoathdunumeHT HaknoHa KanmbpoBOYHOWM yHKUUKM Hacoca PDP

MaccoBblli pacxof (MHTEHCUBHOCTb NOTOKA). YKa3aHHOe 0603HayeHue MCnosb-
3yeTcsl B Ka4ecTBe HIKHero nHaekca
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0O60o3HaueHve
enHILBI HavimeHoBaHve nokasarens
rokasarens v3vepeHust
nokasarens
KT Macca npobbl pasbaBnstoLero Bo3ayxa, npowlejlieii yepes punbTpbl AN oT60pa
npo6 BpeAHbIX YacTuL,
y mr YnosneHHan macca npo6 BpefHbIX YacTul B pasbasnaioliemM Bo3gyxe
y Mr YnoBneHHasi macca npo6 BpefHbIX YacTuL,
Up mr Macca npo6 BpefHbIX YacTuL, yNoBNeHHasA Ha OCHOBHOM (PuibTpe
U Mr Macca npo6 BpegHbIX YacTul, yNOBNEeHHasA Ha BCMOMOrarenbHOM puabTpe
Msam K Macca npobbl pa3basneHHbIX 0TpaboTaBLLMX ra3os, NPOLIeALNX Yepe3 PUibTpbl
AN oT6opa BpPeAHbIX YacTuL,
Yec KT Macca BTOpMYHOro pas3b6aBsnsitoLLero Bo3gyxa
4 otw K O6was macca npobbl CVS 3a UMK BO BNaXXHOM COCTOSIHUM
4 otw 1 KT MrHoBeHHast Mmacca npo6bl CVS BO BNaXXHOM COCTOSAHUMN
v % [bIMHOCTb
- Ob6uwee yncno ob6opoToB Hacoca PDP 3a uukn
— Yuncno ob6opoTtoB Hacoca PDP B TeueHne onpefeneHHOro npomexyTka BpemMeHun
n MUH-1 YacToTa BpalleHuns gsuratens
np crl YacToTa BpaleHus Hacoca PDP
nm MUH" Bbicokas yacTtota BpalleHusa gsurartens
nii MUH- * Huskas yacToTa BpalleHus asuratens
nre MUH-1 McxofgHaa yactoTa BpalleHus asuratens Ans ucnbitaHua ETC
Pa KMa [laBneHune HacbllLeHVa napa Ha Bnycke Bo3ayxa B ABurartesb
Pa KMa A6CO/IIOTHOE AaBneHmne
Pb KMa MonHoe paBneHve
Pd KMa [aBneHune HacblleHUs napa pasdasnaoLero Bo3gyxa
Ps KMa Cyxoe atmocdepHoe gaBneHue
P, KMa CHmXeHVe flaBieHnsa Ha BXoje B Hacoc
Pfaj KBT MoLHoCTb, nornowaemas BCromorartebHbIMU YyCTPOCTBaMm, ycTaHaBIMBaeMbl-
MU Npy NPOBEAEHUN UCMbITAHW
KBT MoLHoCTb, nornowaemas BCnomMorarebHbIMU YyCTPONCTBaAMM, JEMOHTUPYEMbBIMN
npu NPoBeAEHUN UCMNbITaHWSA
Pfnj KBT HekoppekTnpoBaHHasa nonesHast MOLHOCTb
P(m) KBT MoLHOCTb, U3MepeHHas Ha UcnbiTate/lbHOM CTeHe
il - KoHcTtaHTa Beccens
Qs m3/c 0O6beMHbIli pacxof Bo3gyxa B Tpy6ke BeHTypu CFV
Q _ KoathduumeHT pasbaBneHns
r _ OTHOLLEeHWe nnowageli NonepeyYHoro ce4eHnst N30KUHETUYECKOro NPO600TE0PHU-
Ka 1 BbINYCKHOWN Tpybbl
R> % OTHOCUTENbHAasA BNaXXHOCTb BO3fyxXa Ha Brycke
*< % OTHOCUTeNbHasa BNaXXHOCTb pa3basnsitowero Bosgyxa
s, nril MrHoBeHHOe 3HaueHue AbIMHOCTU
— KoahuumeHt n-cmeleHuns
T K AbcontoTHaa Temneparypa
ft - KoathdunumneHT yysctButensHoctn FID
p K/VB MnoTHoCTb
s KBT MOLLHOCTbL, Ha KOTOPYHO OTperynMpoBsaH AMHaMmoMeTp
K AbconoTHas Temnepartypa BO3fyxa Ha Brycke
t c Bpemsa namepenns
c Bpemsi cpabaTbiBaHUS aNeKTPUYECKOro curHana
s c Bpems peakumun unbTpa Ans pyHkuun beccens
" c dursnyeckoe BpemMs peakumm
m c BpemeHHoli nHTepsan Mexay nocnefosartefibHbIMY MOMEHTaMU CUUTbIBaAHNA JaH-
HbIX O IbIMHOCTM (= 1rYactoTa ot6opa npo6)
4 c BpemMeHHol nHTepBan Mexay 3HayeHNsIM1N MIHOBEHHbIX pacxofoB B TPyOke BeHTy-
pn CFV
T % Mpo3payHocTb gbiMa
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0O60o3HaueHve
eVHULbI HavmeHoBaHWe nokasarens
nokasarens V3MEPEHVIA
nokasarens
\o M3/06 Kann6poBoyHas yHKLMA 06beMHOro pacxoga Hacoca PDP B akcnnyataunoHHbIX
ycnosusx (Ha 1o060poT Bana Hacoca)
w - Yucno Bobbe
wact KBTY ®dakTnyeckan pabota 3a UMKA ncnbitaHus ETC
- KBT-4 McxopHas paboTa 3a uMKn ucnbitaHna ETC
WF - KoathdurumneHTt BecomocTtn
WFB - AhheKTUBHbI KO3HULMEHT BECOMOCTA
x0 m3/06 KannbpoBoyHas hyHKLMA 06beMHOro pacxofa Bo3fyxa Hacoca PDP (Ha 1 o6opot
Basa Hacoca)
v, M- CpegHee 3HaueHne KoahduumeHTa cBBTONOMOLWGHNA 3a 1 ¢ no Beccento

2.2.2 0603HaYeHNSA XUMNYECKNX KOMMOHEHTOB

CH4 -
C2H6 -
C2HeOH —
c3H8 -
Cco —
DOP —
COr —
HC -
NMHC —
NOt -
NO —
NO2 -
PT -
THC —

MeTaH,

3TaH;

aTaHon;

nponaH;

oKcugyrnepoga;

ANOKTUNdTanat:

avokcupg yrnepogaa;

yrneBofopoabl;

(non-methane hydrocarbons) yrnesogopogbl, He cogepXaline MeTaH;
OKCcuabl a3oTa,

oKcupg asoTa;

avokcupg asoTa;

(particulates) BpegHble yacTuubl.

(total hydrocarbons) o6uee KonnyecTBo yrneBoL0pOA0B.

2.2.3 CokpaleHuns

CFV -
CLD -
CVs -
ELR —

ESC —
ETC —
FID —
GC -
HCLD —
HFID —
LPG —
NDIR —
NG -
NMC —
PDP -
PSS -

(critical flow venturi) Tpy6ka BeHTYpu ¢ KpUTUYECKMM pPacxogom;

(chemiluminescent detector) xeMUNOMUHECLEHTHbIN LeTEeKTOP;

(constant volume sampling) oT60p Npo6 Npu NOCTOSAHHOTO 06beme:

(European load response test) eBponelickuii LMKN UCNbITAHWUI peakunn gBuratens Ha U3MeHeHune
Harpysku;

(European steady state cycle) eBponeiickuii UMKN UCNbITAHUI B YyCTAHOBUBLLUXCA peXunmax;
(European transient cycle) eBponeiickunii LMKN NCNbITaHNi B NepexXoAHbIX pexumax;

(flame ionization detector) nna3mMeHHO-MOHU3ALNOHHbI AeTeKTop;

(gas chromatograph) ra3oBbiii xpomartorpag;

(heated chemiluminescent detector) HarpeBaeMblii XeMUNKOMUHECLEHTHbI LEeTEKTOP;
(heated flame ionization detector) HarpeBaeMblil N1a3MEHHO-MOHN3ALMOHHbI AeTeKTop;
(liquefied petroleum gas) cXXM>XeHHbIi HEPTSAHOW ras;

(non-dispersive infrared) HegucnepcuMoHHbIN NHPPaKpacHbI aHannsartop:

(natural gas) npupoaHbIi ras;

(non-methane cutter)oTgenntenb pakumii, He cogepKalmx MeTaH;

(positive displacementpomp) Hacoc c 06BOMHbLIM peryiMpoBaHueMm.

(particulate sampling system) cuctema ot6opa npob BpeAHbIX YacTul,.
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3 3asBKa Ha cepTuurkaunio

3.1 3asiBKa Ha nonyyeHune cepTuumkata CoOoTBEeTCTBUSA Ha ABUTaTeNb KaK OTAENbHbI i TEXHU-
yeckui arperat

3.1.1 3asBKYy Ha nonyyeHue cepTudurkKarta COOTBETCTBUSA TUNa ABUTaTens B OTHOLWEHUN BbIGPOCOB
Bpe/HbIX razoo6pasHblX BelWecTB U BpeHbIX YacTul npejcrasnsaer npeanpusaTne-n3roToButeNnb gsurarens
WM ero ynoJfHOMOUYEHHbI npeacTaBuTens.

3.1.2 K 3aABKe npunaratoT HUXKenepeuncneHHble JOKYMEHTbl B TpeX aK3emnasapax. B 3aaBke AOMKHbI
6bITb yKasaHbl, N0 KpaliHeli Mepe, OCHOBHble XapakTepucTUKy ABUratens, nepeyncieHHblie B NpunoXXeHun A K
HacToAweMy cTaHjapTy.

3.1.3 UcnbiTaTenbHoli na6opatopuu, yNnoNHOMOYEHHO NPOBOANTL CEPTUPUKALNOHHBLIE UCNbITAHUS,
npefycmMoTpeHHble B pasgene 5. 40MKeH 6bITb NpejcTaBNeH gBUraTenb, COOTBETCTBYOL NI XxapaKTepuctukam
TMna asuraTtens, nepeyncieHHbIM B NPUIoXeHnm A,

3.2 3asBKa Ha nonyvyeHune cepTuukara COoTBETCTBUSA Ha TPAHCNOPTHOE CPEACTBO B OTHO-
WeHnn ero gsurartens

3.2.1 3asBKy Ha nojyyeHue cepTudumnkata cooTBeTcTBUSA Tuna TC B OTHOLWEHNUN BbIGPOCOB €50 4B Y-
ratenem BpefHbIX ra3oobpa3HbIX BELW,ECTB N BPefHblX HacTUL, npeAcTaBndaeT npeagnpusatne-n3rotosntens TC
MW ero ynoNfHOMOUYEHHbI NnpeacTaBuTeNb.

3.2.2 K 3anaBKe npunaraloT Heo6XoANMble JOKYMEHTbl B Tpex ak3emnaapax. OHU AO/MKHbI BKAOYaTb B
cebs, No KpaliHeit mepe:

- OCHOBHble XapaKTepucTUKN ABuratens, nepeyncneHHble B NpunoxeHun A.

- onMcaHue CBAA3aHHbIX C ABUratenem yacteil TC, ykasaHHbIX B TPUNOXKEHUN A.
aTakXXe 3K3eMnnsap Konum ceptudmkata COOTBETCTBUSA Ha ycTaHaBiMBaeMblil gBuratenb (npuno-
XeHune b).

3.3 3afBKa Ha nonyvyeHune cepTuumkarta COOTBEeTCTBUSA Ha TpaHCNOPTHOE CPeACTBO C CEPTU-
drunpoBaHHbIM fBUTATENEM

3.3.1 3asBKy Ha nonyyeHne cepTumnKata CooTBeTCcTBMA TMNaTC B OTHOLWEHUN BbIGPOCOB BPeAHbIX
ra3oobpasHblX BeL,eCTB U BPeAHbIX HacTuL, ero cepTUPnUMpoBaHHbIM JU3eNbHbIM ABUraTtenem Wnu cemei-
CTBOM fiBUrateneii u B OTHOWEHUN BbIGPOCOB BPefHbIX ra3oo6pa3HblX BELECTB ero cepTunLnpoBaHHbIM
rasoBbIM fjBUratenemM uan cemeincTtsom gBurateneii npegcrasnser n3rotosutens TC nan ero ynoafHOMOYeH-
HbIli NpefcTaBuTeNb.

3.3.2 K 3aaBKe npunaratoT Heo6Xx0ANMble JOKYMEHTbI B TPEX 3K3eMnaapax u cnefyroline jaHHble:

3.3.2.1 OnucaHue Tuna TC un cBsi3aHHbIX c ABUratenem vacteli TC ¢ ykasaHnem ocobeHHoOcCTeil, nepeync-
NEHHbIX B MPUNOXKEHUN A N NPUMEHUMBIX ANA JAHHOTO Cayyas, U IK3eMNasp Konun cepTudurnkKkara cooTBeT-
CTBUSA (npunoxxeHue bB) Ha ABUTraTenb B KA4ecTBe OTAENbHOT0 TEXHUYECKOTO arperata uim ceMencTBo geura-
Tenei cooTBETCTBEHHO, ycTaHaBAnBaeMbix Ha TC gaHHOro tuna.

4 MNpepfocTtaBneHue cepTugurkaTa COOTBETCTBUA

4.1 MpefocTaBneHne cepTuukarta cCooTBeTCTBMA 4N paboThl Ha TONNMBE paclIMPeHHOro
accopTumeHTa

CepTndunKaTt cooTBETCTBUSA Ansi paboTbl HA TONNMBE PaCLIVPEHHOIO aCCOPTUMEHTA NPEAO0CTaBAAOT
B Cleflylo L nxX cnyyasx:

4.1.1 B cnyyae ncnonb3oBaHuA u3senbHoro tonnmea. Ecnm B cootsetcteum ¢ 3.1,3.2 nnm 3.3 HacToAwe-
ro ctaHgapTta gsuratens uan TC cooteeTcTByeT TpeboBaHnam pasfenos 5,6 n 7 npu paboTe Ha 3TalOHHOM
Tonauee, onpejeneHHoM B NPUNOXeHUN E KHacToswemy cTaHgapTty, TO JaHHOMY Tuny geuratens mam TC
AOMKEH ObITb MpefocTaBNeH CeEPTURUKAT COOTBETCTBUSA.

4.1.2 B cnyyae ucnonb3oBaHus NI 6a30BbIii gBUraTenb 40MKEH NPOAEMOHCTPMPOBATL CNMOCOGHOCTL ajan-
TMpoBaTtbcs K MT nto60oro coctaBa, KOTOPbIA MOXeET UMeTbCA Ha pbiHKe. Ha pbiHKe, Kak npaBuno, umeetca Mr
OBYX FPYNN — C BbICOKOIM TeNNOTBOPHOIM cnocob6HOCTbi (H-ra3) M ¢ HU3KO TenNOTBOPHOI CNOCOGHOCTbIO
(L-ra3). — 0OfHAKO OHM CYL,eCTBEHHO pa3NMyaloTCA N0 IHEProcofepXKaHuio, XxapakTrepndyemMmomy ynciom Bo6-
6e. nno KoahpurumneHty /.-cmeweHuna (SJ. dPopmynbl pacyeTta yncna Bob66e n npuseefeHbl B2.1.27 n npuno-
XeHun K cootBeTcTBeHHO. MT ¢ KoadduumeHTom ~.-cmeweHnsa ot 0,89 go 1,08 (0.89 < S. < 1,08) oTHOCAT K
rpynne H, a Ml ¢ koaddrnyneHtom /.-cmeweHua ot 1.08 go 1,19 (1.08 < S, < 1,19) — krpynne L. CocTtas
3TaNlOHHbIX TON/NB OTpaXaeT SKCTpeMal/bHble 3HavyeHus S,.
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Ba3o0BbIil gBUraTenb [OMKEH COOTBETCTBOBATbL Tpe6GOBaHMAM HacToAWwero ctaHgapTa npu pa6ote Ha
3TanoHHbIX TONAMBax GR (Tonimeo 1) n G25 (TONAMBO 2). XapaKTepPUCTUKN KOTOPbIX NPUBE/AEHbI B NpuUnoxe-
HUM XK. 6e3 Kakux-nmbo AONONHUTENbHbIX PErynMmpoBOK ANA ajantaynm K MCnofb3yemMomMy TOMIMBY Mexay
ABYMS UcnblTaHnsMun. OgHaKo nocne 3amMeHbl TONANBA fOoNyckaeTcsi NpoBecT 6e3 n3MepeHnini ognH aganTta-
LMOHHbI/ NPOroH B Te4eHne ofHOro unkna ETC. o npoBefeHnNs ncnbiTaHnii 6a3oBblli fBUraTenb JOMKEH ObiTb
nojBeprHyT o6KaTke C UCNONb30BaHMEM NpoLeaypbl, yKa3aHHOl B pa3jene 3 4ONOAHEHUSA 2 KNPUNOXKeHUo [.

4.1.2.1 Mo 3anpocy NpegnpuATUA-U3roToBUTENA JONYCKAETCA UCNbITbIBATL ABUraTeb C UCNONb30BaHN-
eM TpeTbero tonnmea (tonnmea 3). ecnn 3HavyeHne KoaduuneHta /.-cmeweHns (S;) pacnonaraeTcs, Hanpwu-
mep. mexay 0,89 (T.e. HWKHUM nNpegenom gnanasoHa GR) n 1.19 (T.e. BepxHMM npegenom gvanasoHa G25).
Korfja Tonameo 3 ABNAETCA PbIHOYHbIM. Pe3ynbTaTbl 3TOr0 UCMNbITAHUA AONYCKAEeTCSa UCMOoNb30BaTh B KavyecTse
OCHOBbI 1191 OLLEHKN COOTBETCTBUSA NPON3BOACTBA.

4.1.3 B cnyyae, ecnu gBuratenb, pabortatowunii Ha M. cnocobeH caMOCTOATeNbHO aganTupoBaTtbCca K
razam rpynn H n L n moxeT 6bITb NepeBefeH U3 pexxnma paboTbl Ha rasax rpynnbl H B pe>kum paboTbl Ha rasax
rpynnbl L n o6paTtHO ¢ nomoLlblo nepekntoyartens, 6a3oBblil ABUratenb JOMKEH 6bITb UCMbITAH NPU KaXAOM
NONOXEHUN NMepeKntyaTensd Ha KOHKPETHbIX 3TalloOHHbIX TOMNWBAX, Kak onpejeneHo B npunoXkeHuun X gna
ra3oB Kaxkol rpynnbl. ATMMK TonamBamm saBasitotcst GR (tonnameo 1) u G23 (tonnmeo 3) 4ns rasos rpynnbi H u
G25 (tonnmeBo 2) nG23 (Tonnneo 3)AnA rasos rpynnbl L. ba3oBblii gBUratens 4oMkKeH oTBeyaTtb Tpe6oBaHNAM
HacTosiLero ctaHaapTa npu o60Mx NonoXeHWAxX nepeknoyatens 6e3 Kakoin-nmbo JONOAHUTENbHO peryau-
POBKM NS agantauun KTONAMBY B MepUoOj MeXay ABYMS UCNbITAHUSAMMW NPU COOTBETCTBYIOLWEM MONOXEHUN
nepekntoyartens. OgHaKo nocne 3amMeHbl TONNMBa fjonyckaeTcs npon3sectn 6e3 nsmMepeHnii oguH agantaym-
OHHbI NPOroH B Te4eHne ogHoro umkna ETC. 1o npoBeAeHns ncnbiTaHua 6a30Bblli ABUTaTeNb JONKEH ObiTh
nofBeprHyT o6kaTke c UCMONb30BaHWEM NpoLleaypbl, OnucaHHol B pasgene 3 LONONHEHUSA 2 K NPUNOXKEHNUIO [.

4.1.3.1 Mo 3anpocy NpeAnpuUATUA-U3TOTOBUTENA ONYCKAETCA UCNbITbIBaTb jBUraTeNlb C UCNONb30BaHMN-
em TpeTbero Tonnmea (Tonamea 3) BMecTo G23. ecnn 3HayeHue koaduuymneHta /.-cmeweHns (S.) HaxoanTca
Mexay 0.89 (T.e. HWKHUM npefenom gnanasdoHa GR) n 1,19 (T.e. BepxHUM npejenom gunanasoHa G25), Hanpu-
Mep. Korfa Tonnmeo 3 ABNSAETCA PbIHOYHLIM. Pe3ynbTaTbl 3TOr0 UCMNbITAHUSA JONYCKAeTCA UCNO0Nb30BaTh B Ka-
YecTBEe OCHOBbI 151 OLLEHKN COOTBETCTBUA NPOMU3BOACTBA.

4.1.4 CooTHOWeEHNE pe3ynbTaToOB U3MepeHNsa BbI6poCcoB /-aBurarenamu, pabotarowmmm Ha Mlr. onpepge-
NAKT ANA KaXKA0ro BpeHoro Beljecrsa cnefyolumnm o6pasom:

Pe3ynbTarbl n3amepeHus Bbl6p0COB AN 3TANOHHOro Tonauea 2

Pe3ynbTarbl U3MepeHus BbIGPOCOB ANA 3TANOHHOro Tonavea 1

nnm
PesynbTaTbl U3MepeHus BbIGPOCOB A1 3TANOHHOro Tonanea 2
@ Pe3ynbTaTbl U3MepeHus BbIGPOCOB 4151 3TaNOHHOro Tonamnea 3
n
b Pe3ynbTatbl U3MepeHns BbIGPOCOB A4/1s1 3TAIOHHOIO Tonavea 1
r -

Pe3ynbTaTbl N3MepeHVsi BbIGPOCOB /151 3TANOHHOIOo Tonavea 3

4.1.5 Ecnv gBuraTtenu npefHasHaueHbl 4na pa6otel Ha CHI, 6a30Bbiii fBUraTeNb AONXKEH NPOAEMOHCT-
pupoBaTb CNOCO6GHOCTL aganTupoBaTbCa K NI060OMY cocTaBy TOnNaMBa, KOTopoe MOXeT MMeTbCSA Ha pblHKE.
Cyu,ecTByloT pa3nnumsa B coctaBe tonaue C3¥C4, otHocawmuxcsa K CHI. 3T pasnnums oTpaxkeHbl B cocTaBe
3TaNoOHHbIX TONAUB. Ba3oBbI ABUTaTeNb JOTBKEH COOBETCTBOBATH TPe60BaHNAM B OTHOLIEHUN BbIGPOCOB Bpej-
HbIX BellecTB Npu paboTe Ha 3TaNOHHbIX TonAnBax A 1 B. ykasaHHbIX B npunoxkeHun 1, 6e3 kakoi-nn6o no-
BTOPHOW peryinpoBku 4NA ajantaynm KTONAMBHOW CMecu MexXxay ByMs ucnbiTaHnamun. OgHako nocne 3ame-
Hbl TONMBa fonyckaeTcsa Npon3sBecTu 6e3 namepeHunii ouH afantalMOHHbIi NPOroH B TeYeHne 0HOTO LuKna
ETC. lo npoBeAeHNa ncnbitTaHnsa 6a30Bblil gBUratenb JoMKeH 6biTb NOABEPTHYT 06KaTKe C MCMONb30BaHNEM
npouegypbl, ONUCaHHOW B pa3djene 3 JONONHEHUSA 2 KNPUNOXEHWo [.

4.1.5.1 CooTHOLWEHNE pe3yNbTaTtoB U3MEPEHUSA BbIGPOCOB I ONPeAeNnsatoT 1A KaXA0ro BpeiHoro setye-
cTBa crefyrowum o6pasom:

Pe3ynbTaTbl U3MepeHns BbIGPOCOB A4/1s1 3TAIOHHOIO Tonavea B
r-

Pe3ynbTarbl n3amepeHus Bbl6p0COB AN 3TaNoHHOro Tonauea A
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4.2 MpegocTtaBneHne cepTudmrnkata CooTBeTCTBUSA AN paboTbl HA TON/MBE OrPaHMYEHHOTO

accopTumeHTa

CepTMMKaATCOOTBETCTBUA 4N paboThbl HA TONNMBE OFPAHNYEHHOIO acCOpPTUMEHTA NPejoCTaBNAT
B CNeAyo WX cnyyasx:

4.2.1 NpepgoctaBneHne cepTudurnkarta cooTBeTCTBUA ABuratento, paéortatowemy Ha Ml v npegHasHa-
YeHHOMY AnA paboTbl Ha ra3ax rpynnbl n1M60 L. nn60 H. B OTHOWEHWN BbIGPOCOB BpeAHbIX BeLEeCTB

Ba3oBblii gBUratenb [JOMKEH NPOKTU NCNbiTaHWE Ha COOTBETCTBYHOLEM 3TalOHHOM TOMAMBE COrnacHo
npunoxeHuto X s cCOOTBETCTBYIOLWEN rpynnbl ra3oB. 3TMMu Tonameamu asnattca GR (tTonameo 1) n G23
(tonnneo 3) gnsa rasos rpynnel H 1 G25 (tonnnmeo 2) 1 G23 (tonaneo 3) anA rasos rpynnbl L. ba3osblli gBura-
Tenb JO/MKEH COOTBETCTBOBATL Tpe6OBaHMSAM HacToALWero ctaHjaprta 6e3 Kakoi-nm6o fononHUTENbHOI pery-
NUPOBKM ANA agantaumn KTONNMBY MeXay ABYMSA UCMbITAHUAMMN.

OfHaKo nocne 3aMeHbl TONNMBA AONyCcKaeTca Npon3secT 6e3 n3mMepeHnii oaMH aganTauMoHHbIi NPOroH
B TeyeHue ofHoro uymkna ETC. [lo npoBefeHUs uUcnbiTaHna 6a30Bbil ABMratenb Ao/MKeH 6blTb NOABEPTHYT
o6KaTKe C UCMoNb30BaHMEM MpoLeaypbl, ONMCaHHOW B pasjene 3 4ONONHEHUS 2 KNpUNoXxeHuwo [.

4.2.1.1 Mo 3anpocy NpegnpuUATAA-N3TOTOBUTENSA JONyCKaeTCA NCNbITbIBaTb BUTaTeNb C UCNONb30BaHN-
eMm TpeTbero Tonnuea (Tonnuea 3) BMecto G23, ecnu 3HavyeHne KoaduumeHTta n-cmeuweHus (SJ pacnonara-
etca mexgy 0.89 (T.e. HWKHUM npefenom gnanasoHa GR) n 1.19 (T.e. BepxHuM npegenom gnanasoHa G25),
Hanpumep, Koraa TonAnBo 3 ABNSIETCHA PbIHOYHBLIM. Pe3ynbTaThl 3TOr0 UCMbITAHUA fONYCKAeTCA NCNONb30BaTh
B KayecTBe OCHOBbI A1 OLEeHKN COOTBETCTBUSA NPOU3BOACTBA.

4.2.1.2 CooTHOLWEHNe pe3ynbTaToB M3MepeHnsa BbIGPOCOB ronpeaensitoT ANSA KaXKA0Oro BpejHoro sewe-
cTBa cnefyrowum obpasom:

Pe3ynbTaTbl M3MepeHus BbIGPOCOB ANA 3TANOHHOIO TonaMBa 2

Pe3ynbTaTtbl U3MepeHNs BbIGPOCOB A4/1s1 3TANOHHOMO TonavMea 1

nnn
ra= Pe3ynbTaTbl M3MepeHMs BbIGPOCOB ANA 3TANIOHHOTO TonAMBa 2
Pe3ynbTaTbl n3amepeHus Bbl6p0COB AN 3TanoHHoro Tonnuea 3
n
b Pe3ynbTaTbl n3amepeHus Bbl6p0COB AN aTanoHHoro Tonnuea 1
rb =

Pe3ynbTaTbl U3MepeHus BbIGPOCOB ANA 3TANOHHOIO TonaMeBa 3

4.2.1.3 Ha gBuratene, noctaBNgeMoOM 3aKasuuKy, JO/KHA MMeTbCca Tabnnuka (cm. 4.11) ¢ ykasaHuem
rpynnbl ra3os, 4151 pa6oTbl HA KOTOPOIi BblgaH CeEpTU(UKAT COOTBETCTBUSA Ha ABUTaTeNb.

4.2.2 MNpegocTaBneHne cepTuukarta CooTBeTCTBUA gBurarento, pabortarowemy Ha M nam
npegHasHavyeHHOMY 418 paboTbl HATONNNBE OfHONO KOHKPETHOro cCocTaBa, B OTHOLEHNN BbIGPOCOB BPeHbIX
BelecTs

4.2.2.1 ba30Bblii fBUraTenb JOMKEH COOTBETCTBOBAaTh TPe60BaAHUAM HACTOSALWEro ctaHjgapTta npu pabo-
Te Ha aTaNoHHbIX Tonameax GR n G25 (B cnyyae MIN) unm Ha aTanoHHbIX Tonnmeax A n B (B cnyyae CHT),
XapaKTepUCTUKN KOTOPbIX NpuBeaeHbl B npunoxexHunn U.

MeXxay ucnbiTaHUSIMU JONycKaeTCca TOYHas peryanpoBKa TOMNWBHOM cucTeMbl. Takas TouyHas perynu-
poBKa 3ak/to4aeTcss B HOBOW KannbpoBke 6a3bl JaHHbIX TOMMBHOW cucTeMbl 6€3 Kakoro-nmbo n3MmeHeHus oc-
HOBHOW KOHUENuUN ynpasneHusi U1n OCHOBHOW CTPYKTYpbl 6a3bl JaHHbIX. [Ipy HeE06Xx0AMMOCTH pa3peluaeTtcs
3amMeHa yacTteli, UMerLWNX HenocpeacTBEHHOE OTHOLWEHNEe KNPON3BOAUTENbHOCTM TONANBHOW cuctemMsbl (Ha-
npumep. conen poOpPCcyHoOK).

4.2.2.2 Mo 3anpocy NpeanpuAaTMA-M3roToBMTENS JONyCKaeTCsa UCNbITbIBaTb BUratenb C NCNONb30BaHM-
€M 3TaNoHHbIX TONAUB GR 1 G23 unn atanoHHbIX Tonane G25 n G23. B aTom cnyyae cepTuukar cooTBeT-
CTBUSA felicTBUTENEH TONbKO ANA ra3oB rpynnbl H nan rasos rpynnbl L COOTBETCTBEHHO.

4.2.2.3 Ha gBuratene, noctaBnaemMomMm 3akasuuky, JO/MKHA MMeTbcs Tabnmuka (cM. 4.11) c ykasaHuem
cocTtaBa rasos, 418 paboTbl Ha KOTOPOM 6bin KanMbpoBaH BUraTenb.

4.2.2.4 OnvcaHHble Bbillle BapuaHTbl NpefocTaBieHns cepTudnkarta CooTBeTCTBUSA gBUraTensim,
pa6oTatowmum HaMT n CHI. cBegeHbl B cxemy (Tabnuua 1).
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4.3 MNpepgoctaBneHne cepTndmrkKkarta CooTBETCTBUSA B OTHOWEHUMN Bbl6POCOB BPEAHbIX BELLECTB
HafjBuratenb u3 cemelictea gsuratenei

4.3.1 3a UcknYeHnem cnydasi, ynoMmsHytoro 84.3.2. cepTuumnkar cootBeTCcTBUSA Ha 6a30BbIii gBUTa-
Tenb [O/MKEH pacnpocTpaHATLCA Ha BCexX YNeHOB cemMelicTBa ABurarteneli 6e3 JONONHUTENbHOTO UCMbITAHUS
HaTonAuBe N 60Oro cocTaBa M3 acCoOPTUMEHTA, ANs paboTbl HA KOTOPOM 6bIN BblfaH CEPTU(HMKAT COOTBET-
CTBVA Ha 3TOT 6a30BbIii ABUTaTenb (B cnyvae gBuratenei, ynomMmsaHyTbix B 4.2.2). nn60 Ha TonAnBe aHanoruny-
HOro accopTuMeHTa (B cnyyae gBuratenei, ynomMmsHytbix B 4.1 unu 4.2). ona pa6oTbl Ha KOTOPOM 6blN BblfaH
cepTumnkar cooTBeTCTBUS Ha 6a30BbIli ABUTaTENb.

4.3.2 iBuraTtenb 4nA LONONHUTENbHOTO UCNbITAHUSA

B cnyyae 3asBKU Ha cepTudukauuto geuratens uam TC B OTHOLWIEHWUWN ero ABuraTens, npuHagnexatyero
KcemelcTBy ABUrateneii, necnnm KOMNeTeHTHbIN opraH, yNnolHOMOY€EHHbII NPOBOANTL Takylo cepTudunkayuto,
HaxoAuT, 4YTO NPUMEHUTENbHO K OTO6paHHOMY 6a30BOMY ABuUTaTento nojaHHasa 3asBKa He B MONHOW mepe
npejcraBnsieT ceMeicTBo gBurateneii, onpegensieMoe B ONONHEHUN 1. 3TUM KOMNETEHTHbIM OPraHoOM MOXeT
6bITb BblGpaH M NOABEPrHYT NCMbITAHUIO aNbTePHAaTUBHbINM, & NPU HEOBXOANMOCTU JONONHUTENbHbI 3TANOH-
Hblli ABUTaTENb.

4.4 Kaxxgomy ceptudnuympoBaHHomy tmuny TC nan gBuratens sbijatoT cepTudmMkaTt cooTBeTCTBUA,
B KOTOPOM YyKa3blBaloT 0603HayeHne HacTosAwero ctaHgapta (TOCT P 41.49) n cepuio nonpaBoK, COOT-
BETCTBYIO LY CaMbIM NOCNELHUM TEXHUYECKNM U3INEeHEeHNsIM. BHeceHHbIM B [TpaBuna EQK OOH Ne 49 k
MOMEHTY cepTuukaynm (B Hactosaw,ee spems 04).

CepTudunkKat COOTBETCTBUSA JOMKEH BKIOYATb B cebs MHpopmaLumio (B Ka4ecTBe NPUIoXKeHUs) No
dopme, NpuBefeHHOl B NpunoXxXeHnsax b n B. npeacrtasnsaemyto npegnpuatnem, cgenaslinm 3asaBKy Ha cep-
Tnunkaumto. Ecnm K 3asaBKe npunararT YepTexun, To nx gopmart jomkeH 6biTe A4 (210 297 MmM) uan
KpaTHbIi 3TOMY hopmarty.

45 0AMH N TOT Xe cepTudukaTr COOTBETCTBUA HEe MOXET O6bITb BblgaH Ha gpyroii Tun TC unm
aAsuraTens.

4.6 Ha Kaxjom gBuratene, cCoOoTBeTCTBYIOLWEM TUNY ABUratens, CEPTUPULUPOBAHHOMY HA COOTBET-
CTBME HacToAWweMy cTaHAapTy, unym Ha Kaxzgom TC. cooTBeTcTByOWEM Tuny TC. cepTuduumnpoBaHHoe
HacoOTBEeTCTBME HacTosAWwemMycTaHjapTy, AomkHa 6bITb NpocTaBieHa MapKnpoBKa, BKalovatoLwas B ce6s:

4.6.1 3HakcooTBeTCcTBMA NOTOCT P 50460.

4.6.2 O603HaveHne HacTosuwero ctangapta (TOCTP 41.49).

4.6.3 O603HaYeHMe cepumn NonpasokK, ynoMsaHyTo B 4.4 (04).

4.6.4 lononHnTenbHoe o603HaveHne, ykasbiBalolee Ha npejenbHble 3Ha4eHns BbIGPOCOB BPejHbIX Be-
LWEeCTB. 415 NOATBEPXAEHUA KOTOPbIX ObIN BblAaH CEPTUHOUKAT COOTBETCTBUS.

Ona cepTM(UKATOB COOTBETCTBUSA, BblaHHbIX AN NOATBEPXK/AEHNS COOTBETCTBUSA NpPefenbHbIM 3Ha-
YEeHUAM. yKa3aHHbIM B COOTBETCTBYIOL el CTPOKe (CTpoKax) Tabnuubl (Tabnunuy) 2 nnm (1) 3 8 5.2.1. Ha Mapku-
pOBKe o/MKHa 6bITb NpOCTaBneHa puMmcKasa yugppa:

-ANA 3HAYEHWI, yKa3aHHbIX B CTPOKe (CTpOKax):

A— I

B1 — 1I;

B2 — 1II;

C — Iv.

4.6.4.1 Ana gBurateneii, pa6otatownx Ha Mlr, Ha MapKUpPoBKe NPOCTaBNAOT 0603HaYeHNEe aCCOPTUMEH-
Ta rasos, 4N pa6oTbl HA KOTOPOM 6blN BblAaH CEPTUMMKAT COOTBETCTBUSA. B 3TOM 0603Ha4Y€HUN UCNONb-
3yloT cnefytowme CUMBObI:

H — B cnayyae gBuratens, Ha KOTopblii BblgaH cepTUGUKAT COOTBETCTBUA 1 KOTOpbIii KannéposBaH
Ansa paboTbl Ha rasax rpynnbl H;

L — B cnyyae ABuratens, Ha KOTOPblii BbljaH cCepTU(MKAT COOTBETCTBUSA 1 KOTOpbI/i KannbpoBaH
Ana paboTbl Ha rasax rpynnsl L;

HL — Bcny4yae gBuratens, Ha KoTopblii BbljaH CEPTUMMKAT COOTBETCTBUSA U KOTOPbIA KanuépoBaH
ana paboTbl Ha rasax rpynn H u L;

Ht— B cnyyae gBuratensi, Ha KoTopblii BblgaH cepTUdKAT COOTBETCTBUSA 1 KOTOPbIN KannbpoBaH
AnsA paboTbl HA KOHKPETHOM cocTaBe rasa U3 rpynnbl H. HO MOXeT 6bITb a4anTUpPOBaH 418 4PYroro KOHKpeTHo-
rorasa u3 rpynnbl H nocpefcTBOM TOYHOW pPerynmpoBKu TONAUBHOW CUCTEMbI ABUTATENS;

LI — B cnayyae gBuratens, Ha KOTopblii BbljaH cCepTUGUKAT COOTBETCTBUSA 1 KOTOpbIli KannbpoBaH
ANnA paboTbl HA KOHKPETHOM COCTaBe rasa u3 rpynnbl L. HO MOXeT 6bITb aanTUpoBaH NS 4PYTrOro KOHKPETHOro
rasa u3 rpynnbl L nocpejcTBOM TOYHOW pPerynmpoBKU TONNUBHOI cucTeMbl ABUTaTENS;
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HL,— Bcny4yae gBuratensi, Ha KOTOpbIii BbijaH CEPTUPUKAT COOTBETCTBUSA 1 KOTOPbIi KanmbpoBaH
anA paboTbl HA KOHKPETHOM cocTaBe razannb6o u3 rpynnbl H, nn60 n3 rpynnbl L. HO MOXKeT 6bITb aganTupoBaH
ANA APYroro KOHKpeTHoro rasa nm6o u3 rpynnbl H. AM60 13 rpynnbl L nocpeAcTBOM TOYHOW perynmposku Ton-
NMBHOI cuCTeMbI gBUraTens.

4.7 Ecnn TC unn gBuraTenb COOTBETCTBYET TUNY, MMerowemy cepTummkaTr COOTBETCTBUSA, Bbl-
[aHHbIN HA OCHOBAaHUY pYrMX cTaHAapToB, TO 0603HavYeHune, npeanncaHHoe B 4.6.1. NOBTOPATbL He cnegy-
eT. B aToM cnyyas o603HaveHne HacToALWero ctaHjapra v A0NONHUTENbHbIe 0603HaYEeHNS BCEX APYTUX
cTaHjapToOB, BCOOTBETCTBUM CKOTOPbLIMU GbINN NPefilocTaBNieHbl CeEpTUPUKATLI COOTBETCTBUSA, AON-
XXHbl 6 bl Tb PACNONOXXEHbI B BEPTUKANbHbIX KOMOHKaxX cnpaea 0 T 0603Ha4YeHus, npegnucaHHoro B 4.6.1.

4.8 MapKknpoBKy no 4.6pa3mMeLLatoT pagom c Tabnnyukoi, yctaHaBnMBaemoli Ha ABuraTtene npegnpu-
ATUEM-U3TOTOBUTENEM. NN HAHOCAT Ha Hee.

4.9 B npunoxxeHnun I npvBefeHbl B Ka4eCcTBe NMPUMEpPOB CXeMbl Pa3/iNyHbIX BapnaHTOB MapKUpPOBKY No
4.6.

4.10 Ha gBUraTene, Ha KOTOPbIW BbljaH cepTUUKaT COO*NBETCTBUA KAKHAa TEXHUYECKUI arperar,
KpOMe MapKMpOBKM M0 4.6 fJOMKHbI 6 bl Tb HAHECEHbI:

4.10.1 ®abpuyHasa nnm Toprosas MapkanpeanpuAaTUA-n3roTosuTens:

4.10.2 KoMmMepyecKoe Ha3BaHne npeanpuAaATUA-n3rotosuTens.

4.11 B cnyyae agBurateneii, pa6otatowmx Ha NI n CHI 1 nony4YuBLlIMX OrpaHUYEHHbIN cepTudukar
COOTBETCTBUSA TUNa 4nA paboTbl HA COOTBETCTBYIOLLEM aCCOPTUMEHTE TONNNB, UCMONb3YIOT TabANYKK, ONn-
CaHHble HIKe.

4.11.1 Copep>xxaHue tabnnuek

Ha Tabnnyke fOoMKHbI 6bITb yKa3aHbl cnegytolme cBefeHns:

B cnyyae, ykaszaHHOM B 4.2.1, fonKHa 6bITb HaHeceHa cnegytouwas Haanucb: «TONIbKO A1A PABOThI
HA MPUPOAHOM FA3E TPYNMNbl H». Ecnu gBuratens npegHasHayeH gnsa pabotsbl Ha MT rpynnbl L, 6ykBy H
3amMeHsAlT 6yKBOI L.

B cnyvyae, ykazaHHOM B 4.2.2, pomkHa 6bITb HaHeceHa cnegytowasa Hagnuck: «TONTbKO ANA PABOThI
HA MPNPOOAHOM FTA3E BCOOTBETCTBUWN C TEXHUYECKUMW YCNIOBUAMMN .............. » unm «TONbKO
ANna PABOTbl HA CXXVWXEHHOM HE®TAHOM TABEBCOOTBETCTBUUN C TEXHUYECKUMMN YCNOBUA-
MU ... » — B 3aBUCUMOCTM OT BMAA UCNOAb3yeMOro Tonanea. Bce Heo6xognmble B KaXKAOM KOHKPETHOM
cnyyae csegeHus (M. Tabnmuy(bl) B npunoXXeHum X nnn M) fonkHbl cogepxXaTtb faHHble 06 OTAeNbHbIX KOM-
NOHeHTax U NpefeNbHblX 3HAYEHUAX, yCTaHaBANBaeMblX U3rOTOBUTENEM ABUraTens.

BbicoTa 6YKB 1 LMdp — He MeHee 4 MM.

MpumeyaHune — Ecnm gna pasMelleHus 3TUX CBeAeHUii Ha TabaMuke HefoCcTaToOuHO MecCTa, fonycKaeTcs
Mcnonb30BaTb YNPOLLEHHbIA Kob. B 3TOM cnyvae NOsiCHEHWS, cogepykallime BCe BbILIEUN3N0XKEHHbIE CBEAEHWS, [OMKHbI
6bITb pa3MeLLeHbl B MecTe, 1erKOAOCTYNHOM ANS MHPOPMUPOBaHUS NO6GOro nuua, 3anonHAIoLLero TonIMBHbIN 6ak unm
OCYLLLECTBASAIOLLENO TEXHUYECKOE O6CNY>XMBAHWE WM PEMOHT BUTaTENsl U €50 YacTeld, a TakKe 4151 COOTBETCTBYHOLLUMX
KOMMETEHTHbIX OPraHoB. MecTO PacnonoXeHNs U copepykaHue 3TUX NOSICHEHWI ONpefensitoT No COrNacoBaHUo MeXay
N3roToBUTENEM U KOMMETEHTHLIM OPraHoM, MpejocTaBsAIOWNM CEPTUPUKAT COOTBETCTBUA.

4.11.2 CsolicTBa

JonroBevyHOCTb TabNnUeK JoNKHa ObITb HE MeHee Cpoka aKcnayatauuun gsuratens. Tabnmuku JO/KHbI
6bITb yjo60UMTaEMbIMU, YKa3aHHble Ha HUX 6YKBbI U LUMPbI AO/MKHBI 6bITh HECTUPaeMbiMU. KpenneHne Tab-
NIMYEK JOMKHO 6bITb MPOYHBLIM Ha MPOTAXKEHUN CPOKa 3KCNayaTauum gsuratens n Takum, 4To6bl 3Tn Tabnnuku
HeNb3A 6bIN0 yAanuTb 6€3 UX NOBPEeXAeHUA NN paspyLleHns.

4.11.3 PasmeweHne

Tabnnuku JOMKHbI 6bITb 3aKpenneHbl Ha Tol YacTu ABuraTtens, kotopas Heob6xoauma Ans HopManbHON
aKcnayatauuu ABuratens u, Kak npasuno, He TpebyeT 3aMeHbl Ha NPOTSXXEeHUN cpoka ero akcnayartaumn. Kpo-
Me TOr0, 3TN TabNNUYKN AO/MKHbI 6bITb PACMONOXEHLI TaM, 1€ OHU XOPOLLO BUAHbLI AaXe Hecneuuanucty nocne
YKOMMNEKTOBaHUA BUTaTENA BCEMU arperataMmn, Heo6XoAMMbIMU ANSA €ro aKcnayarayuu.

4.12 B cnyyae 3aaBKM Ha cepTudukaymio tTuna TC B OTHOWEHUM ero BuraTenss Mapknuposka, npeanuchbi-
Baemas B 4.11, gonkHa 6bITb pasmelieHa B61M3n 0TBEPCTUA ANA 3anpaBku TONAmBa.

4.13 B cnyyae 3asBKM Ha cepTudmkauuto tuna TC ¢ cepTUhULNPOBaHHbLIM BUTaTeneM MapKMpoBKa,
npeanuceiBaemas B4.11, fo/mkHa 6bITb TaKXe pasMelleHa 613 oTBEPCTUA ANSA 3anpaBKu Tonamsea.
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5 TexHunyeckue Tpe6OBaHI/IFI n MeToibl NCNbITAHW

B kauecTBe anbTepHaTuBbl Tpe6OBaAHUAM, U3N0XKEHHBIM B HACTOALLEM pa3sjene, NpeanpuaTna-
narotosutenn TC wn gBuraTteneii, BbiMyckalolwme B obpalyeHre Ha pbiHOK Poccuiickoii ®egepaumu 6onee
20000 TC wunu gBurateneli B rof. MoryT noayyaTb cepTUPMKAT COOTBETCTBUSA HAa OCHOBAHUMN TE€XHMN-
yeckmx TpeboBaHuii, ykasaHHbix BAnpekTuse EC 88/77 «<Mepbl, KOTOPble A0MKHbI 6bl Tb MPUHATHLI N0 Orpa-
HMYEHMIO BbIGPOCOB BPefHbIX ra3006pa3HbIX BEL eCTB M BPefHbIX YacTuL 3 ABuraTteneli c BocniaMeHeHu-
eM 0T cXaTus, npefgHasHayeHHbIX NS YCTAHOBKW Ha TPAHCNOpPTHbIE cCpeAcTBa, M BbIGPOCOB BpeaHbIX
rasoob6pasHbIX BeWecTB U3 gsurateneli ¢ NpUHygUTENbHbIM 3aXkKuraHnem, paboTarLWwmnx Ha NpupoLHOM
ra3e n CKWKEHHOM He(TAHOM rase, npefHasHayYeHHbIX 4N YCTAHOBKW Ha TPaHCMNOPTHbIE cpefcTBarl,
nocnefHee n3MeHeHne KOTOPOW NPUHATO AnpekTusol EC 2001/27*1.

5.1 O6wWwmne NnonoXxeHns

5.1.1 O6opyaoBaHue ANa orpaHM4YeHns BbIGPOCOB BpeAHbIX BELECTB

5.1.1.1 KOMMNOHEHTbI, CNOCO6HbIE BANATL Ha BbIOPOCHI BPEefHbIX ra3006pa3HbIX BEW,ECTB U BPeAHbIX Ya-
CTUL AN3€eNbHbIMU ABUTATENAMWN U HA BbI6GPOCHLI BpeAHbIX ra3006pasHbiX BELWECTB ra3oBbIMU ABUTaTENAMMN,
[OMKHBbI 6bITb CKOHCTPYWPOBAHbBI, N3FOTOBNEHbI, CO6PaHbl N yCTaHOBAEHbI TAKMM 06pa3om, 4To6bl B yCNOBUAX
HOpManbHOW aKcnayatauum ABuratenb COOTBETCTBOBAN Tpe60OBaHNSIM HaCTOsILLero ctaHgapra.

5.1.2 dyHKUMN 060pPYy[OBaHNA ANA YMEHbLUEHNSA BbIGPOCOB

5.1.2.1 Ncnonb3oBaHue HeaPPEKTUBHbIX YCTPONCTB MU (MNN) HEpPaALMOHANbHbBIX METO0B OrpaHNyYeHns
BblG6POCOB 3anpeLjaeTtcs.

5.1.2.2 HagBuratene nnn Ha TC fonyckaeTcs ycTaHaBAMBaTb BCNoMoraTenbHoe ynpaBnstoliee ycTpoii-
CTBO MpMW YCNOBUW, YTO 3TO YyCTPOMNCTBO:

-nelicTByeT TONIbKO NPU OTCYTCTBUM YCNOBUIA, yKa3aHHbIX B 5.1.2.4, unun

- ero NpMBOAAT B AelicTBME TOAbKO Ha OrpaHW4YeHHblli Nepuoa BpeMeHW NpU yCNoBUAX, YKasaHHbIX B
5.1.2.4. na Takux uenei, Kak 3awmrta jBuratenss ot NoOBpeXXAeHus, 3aliuta ycTpoiicTea Ana nojayn Bosgyxa
B ABUTaTeNb, KOHTPO/b fbIMHOCTW, XONOAHbI 3anycK AW NPOrpeBs, Un

- eronpuBoOANAT BAeNCcTBME TONbKO CMTHanaMmu 60pToBbIX YCTPOCTB 418 Takux Lenei, kakobecneyeHne
6e30MacHOCTM 3aKcnayataynum n Bo3BpalleHne CBOUM XO40M B ciyyae MOAOMKW.

5.1.2.3 lonyckaeTcs MCNonb3oBaTh yCTPOCTBO, (OYHKLMIO, CUCTEMY UMM CNOCO6 ynpaBneHus gesurarte-
nem. KoTopble [eliCTBYIOT NPU YCNOBUAX, yKa3aHHbiX B 5.1.2.4, n cnefctBmem fAelicTBUA KOTOPbIX ABNAeTCA
VHOW nin Moan@rLMpOBaHHbIN MeTo ynpaBneHns gBuratenem no cpaBHEHU0 C MeTOA0M, 06bIYHO NMPUMEHS-
eMbIM Mpu NPOBEJEHNN COOTBETCTBYIOLMNX LLMKAOB UCNbITAHWI NO ONpefjeneHunto BbIGPOCOB BPefHbIX BELLECTB,
ecnu, Npu ycnosuu cobnofeHns tpe6osaHunini 5.1.3 n (Mnun) 5.1.4, B NONHOI Mepe NPOAEMOHCTPUPOBAHO, 4YTO
Takoe NpMMeHeHne He ymeHblwaeT 3h(PeKTUBHOCTb CUCTEMbI OFpaHNYeHns BbI6POCOB BpejHbIX BelecTs. Bo
BCEX IPYIMNX Cnyyasx Takue ycTpoicTBa cuntatoT Hed(h(heKTUBHLIMMK ycTpolicTBaMu.

5.1.2.4 inAa yenei 5.1.2.2 ycTaHOBNEHHbIMW YCNOBUAMMN UCMONb30BAHUA YCTPOWNCTBA B YyCTOWYNBOM U
nepexoAHOM pexumax aBnaTca:

a) BbicOTa Haj, ypoBHeM Mops He 6onee 1000 m (Mnn akBUBaneHTHoe atmocepHoe gasneHue 90 kMa);

6) TemnepaTtypa okpyxatuieli cpegbl o1 283 o 333 K(10 °C — 30 °C),

B) TemnepaTtypa oxnaxkgatoueri xxngkoctn ot 343 o0 368 K(70 °C — 95 °C).

5.1.3 CneyunanbHble Tpe60BaHNA K3NEKTPOHHbIM CUCTEMAM OrpaHMYeHuns BbIGPOCOB BpeHbIX BELLeCTB

5.1.3.1 Tpe6oBaHUa KLOKYMeHTaLnun

Mpeanpuatne-n3roToBuTeNb NpejocTaBnAeT KOMMNEKT JOKYMEHTOB, cojepXaliux nHhopmauyuto o 6a-
30BOIi KOHCTPYKL MW CUCTEMbBI U CPEefCTBAX, C MOMOLLbIO KOTOPbIX 3Ta CUCTeMa ynpaBaseT CBOUMU BbIXOAHbIMYU
napamerpamMu He3aBUCUMO OT TOTO, ABNAETCA NN ynpaBNeHne NPAMbIM UNN KOCBEHHbIM.

[JOKYMEeHTbl NpefoCcTaBiAaAOT B IBYX KOMMEKTaxX:

a) oruManbHbIi KOMNNEKT JOKYMEHTOB, KOTOPbIV NpejocTaBnsioT OpraHy no ceptudukaymm npu no-
fave 3asBKM Ha cepTuduKaLunto Tuna, JOMKeH BKAOYATb B Ce651 NONHOE ONMcaHNe CUCTEMbI. DTN JOKYMEHTbI
MOTyT 6bITb KpaTKMMM NPU YCNOBUMW, YTO OHU C O4EBUAHOCTbLIO JEMOHCTPUPYIOT Hannune BCcex xapakTepuciuk,
faBaeMblx paboyeli kKapToli BbIXOAHbIX XapaKTepUCTUK B Anana3oHe ynpaBieHus BXOAHbIMU BO3aelicTBUAMM
Ha KOHKpeTHbI/ arperart. 3Tn cBejeHnsa npunaratoT KAOKyMeHTaMm, npejnmcbiBaeMblM pa3genom 3 HacTosLe-
ro ctaHgapTa;

T'Oony6nnkosaHo B Official Journal Ne L36 ot 09.02.88.
2|ony6nmkoBaHo B Official Journal Ne L107 oT 18.04.2001.
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6) [ONONHUTENbHbIA KOMNNEKT MaTepuanos, B KOTOPbIX YKa3blBalOT NapameTpbl, U3MeHsieMble N0 6biM
BCMOMOrarte/bHbIM YNpaBaaoWmnmM yCTpONCTBOM, U rpaHUYHbIe YCNOBUSA, B KOTOPbIX 3TO YCTPOCTBO AelicTBY-
eT. lononHNTeNnbHble MaTepuanbl JOMKHbI COAepXKaTb ONMUCaHNe NOrMYecKo CXeMbl CUCTEMbI, Peryanpyto-
e nogayy TonnMea, MeToAbl pacnpefeneHns No BpeEMeEHU U MOMEHTbl NEPEKIIOYEHUA C PEXUMA Ha PeXxnm
BO BCEX YC/NOBUAX aKcNnyaraumm.

B AOMNONHNUTENbHOM KOMMJEKTe MaTepunanos JO/MKHbI CoAep)XaTbca 060CHOBaHWE UCNONb30BaHMNA NtO -
6bIX BCMOMOraTte/bHbIX YNpaBnsoWmnx yCTPONCTB, a TakXke JONONHUTENbHblIe MaTepuanbl U AaHHble ucnbiTa-
HUIA AN feMOHCTpaLmnn BO3AencTBUSA, oKa3biBAEMOro Ha BbIGPOChI BpefHbIX BelecTB c oTpaGoTaBwW My rasa-
MW N0 6bIMU BCMOMOTaTebHbIMUW YNPaBAAWUMN yCTPONCTBAMU, YCTAHOBNEHHbIMY Ha ABUratene nam HaTC.

3TOT AOMONHUTENbHbI MaTepuan fOMKeH 6biTb CTPOTro KOH(UAEHUNANbHBIM U XPaHUTbCA Y npeanpus-
TUA-N3TOTOBUTENA. OAHAKO OH [O/MKEH ObiTb NpefcTaBneH 4N WHCNEKTUPOBaHWUA Npu cepTudukayum nam B
nto60e Bpems B Nepuog geictensa ceptuumkara cooTBeTCcTBUA Tuna.

5.1.4 YT106bI yCTAHOBUTbL, CUMTATb KakKoe-nMb0o yCTPOICTBO, Kakoii-nn6o meToa unm cnocob HeadheKTuB-
HbIM YCTPOICTBOM MU HEPaLMOHaNlbHbIM METOAOM MM CNOCO60M OrpaHUyYeHns BbIGPOCOB BPeAHbIX BELLECTB
B COOTBETCTBUM C onpepeneHnsimmn 2.28 n 2.30. opraH no ceptumKaLum, npegocraBnatoumnii ceptnumkart
COOTBETCTBUSA TUNA, MOXKETA0NONHUTENbHO NoTpe6oBaTb NPOBEAEHNA CKPUHUHT-TecTa Ha cogep>kaHne NOi
B ucnbiTaHum ETC, KOTOpOe gonyckaeTcs NPOBOAWUTb B COYETAHUN UK C CEPTUDUNKALUOHHBIMU NCNbITAHUAMU,
Uan c npouegypamMmu NpoBepPKM COOTBETCTBUS NPOU3BOACTBA.

5.1.4.1 KakanbTepHatusy Tpe6oBaHNAM AONONHEHUA 4 KNPUNOXEHUIO [l fonycKaeTcsa B KayecTBe Npoob
ANA CKPUHUHTr-TecTa Bbi6pocoB NO” B ucnbiTaHum ETC ncnonb3oBaTtb HeouuleHHble oTpaboTaBlume rasbl 1
cnefoBaTth NpeAanMcaHMaM MeXjyHapogHoro ctaHgapta MCO 16183 [2].

5.1.4.2 Kpome TOro, npyv NPUHATUN pelleHnsi No 5.1.4 He06X0ANMO YUYUTbIBATb JONONHUTE IbHbI A LONYCK
10 % cooTBeTCcTBYlOLWEro NpeaenbHoro saHavyeHns NOXx.

5.2 Ana ceptudukayum B COOTBETCTBUN €O cTpokamn A Tabnmny 2 n 3 B 5.2.1 ypoBeHb BbIGPOCOB Bpefa-
HbIX BELWECTB JO/MKEH BbITb ONpejenieH no pe3dynbrtatam ucnbitTaHuii ESC n ELR 06bIYHbIX JU3€NbHbIX ABUTA-
Tenei. B TOM Yncne ocHallleHHbIX 060pyjoBaHNeEM N5 9NeKTPOHHOrO BMpbICKa TONANBA, CUCTEMON peuunpky-
naunm otpabotaBwnx raszoB (POT) 1 (MAN) OKNCNUTENbHBIMW KaTanuTuyeckKuMmn HeliTpannsaTopamu. fnsenb-
Hble ABUTaTeNn. OCHaleHHble yCOBEPLUEHCTBOBAHHbIMM CUCTEMaMM AONONHUTENBbHOI 06paboTkn oTpaboTas-
LWKNX ra3o., BKAOYasA KatanMtmyeckme HelTpannsatopbl Ans yganeHuns NOXu (Mnn) caxxeBble QUNbTPbI, AOMK-
Hbl 6bITb JONOAHUTENBbHO NOABEPTHYTbLI UCMbITaHWO ETC.

Mpun npoBeAeHUN CeEPTUPUKALMOHHBIX UCNbITAHUI B LLeNAX NOATBEPXKAEHNS COOTBETCTBUSA NPeAebHbIM
3HauYeHusaM, cogepxxawmmcs B ctpoke B1. B2 unn C ta6nmny 2 m 3 85.2.1. BbIGPOCHI BPeAHbIX BELW,ECTB AOMKHbI
6bITb ONpegeneHbl B ncnbitaHnax ESC, ELR M ETC.

Ansa rasoBbix ABUrateneii Bbi6pocbl BpeAHbiX ra3006pa3HbixX BeLW ecTB AOMKHbI 6biTb ONpeAeneHbl € nUc-
nosb3oBaHnem npouegypbl ucnoitaina ETC.

OnucaHue ucnblTaHnii ESC n ELR cofep>XuTcs B LONONHEHUM 1 K NpunoXxeHuto 1. a ucnoitaHnss ETC —
B IONONHEHMAX 2 1N 3 K NpunoxexHuto [.

KonnuyectBo BpefHbIX razoobpa3HbiX BewWecTB U BPefHbIX YacTul B Bblbpocax NpeAcTaBAeHHbIX 415
ucnbiTaHUA fABuratenei, ecam 3aTo NPUMEHUMO, JOMKHO 6bITb UI3BMEPEHO METOA0M, ONMUCAHHbIM B NPUIOXKe-
HUM 1. B gononHeHUn 4 KNpUNoXXeHuto [l cogepkXntca onmcaHve peKoMeHayeMblX CUCTEM aHann3a Bbl6pocos
BpefHblX ra3o006pa3HbiX BEL,eCTB 1 BPEAHbIX HacTUL, U PEKOMEeHAyeMblX cuctem 3abopa npob BpefHbIX Yac-
Tny. OpraH no ceptuuKayunm MoxeTt paspelwnTb NCNONb30BaHUe APYrnx cCMCTEM UNN aHanM3aTopoB, ecnun
6yfeT ycTaHOBNEHO, YTO OHM AaloT aKBMBANEHTHble pe3ynbTaTbl. Pe3ynbTaTbl, NONy4YeHHble B Kakoii-nn6o oT-
feNbHO ucnblTatenbHOM nabopaTtopuu, cUMTaloT IKBMBANEHTHbIMW, €CNY OHK coBMNajatoT B npegenax 5% c
pesynbTataMu UCNbITAHWUI, NOAYYEHHbIMW NPU NMPUMEHEHUN OLHON M3 ONMCaHHbIX 34€Cb 3TANOHHbIX CUCTEM.
[na BbIGPOCOB BpefHbIX YacTUL, B Ka4yecTBe 3TaNOHHO cMCTeMbl NPU3HAatOT TONbKO CUCTEMY NONHOTO pa36as-
neHns noToka. BkaoueHne B HacToALWMI cTaHfapT Kakoli-nnbo HOBO cMCTEMbl BO3MOXXHO, TONbKO ecnu onpe-
feneHne 3KBMBANEHTHOCTU pe3ynbTaToB 6bINIO OCHOBAHO Ha pacyeTe MHOTOKpPaTHOCTU U BOCNPON3BOAMMOC-
TW. BbINOMIHEHHOM B XO0Ae MeXnabopaTopHbIX UCMbITAHWUI, onucaHue KoToporo npueegeHo BFOCT P UCO
5725-1, TOCT P NCO 5725-2.TOCT P UCO 5725-3,TOCT P NCO 5725-4.TOCT P NCO 5725-5nrocCtT P
NCO 5725-6.

5.2.1 MpepgenbHble 3HAYeHUA

3HauyeHuAa y[enbHbiX Macc OKcuga yrnepofa, scex yrneso0poAoB, OKCM0B a3oTa 1 BpeAHbIX YacTul,
onpejensiemMmble B UcCnbiTaHun ESC. ngbIMHOCTH, onpejensemMble B UCnbiTaHu ELR. He OMKHbI NnpeBbiWwaTth
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3Ha4YeHus, ykasaHHble B Tabnuue 2. Ans gusenbHbiX gBurateneii, Kotopbie 4ONOAHUTEIbHO NOABEPraT nc-
nbiTaHuio ETC. 1. 0cO6€HHO, 4N ra30BbIX ABUTATENEN 3HAUEHUS yAeNbHbIX MacC OKCUga yrnepoga, He cogep-
almx MeTaH yrneBogopojoB, MeTaHa (B COOTBETCTBYHOLUX Clyyasx), OKCUAOB a3oTa U BpedHblX Yactuy (B
COOTBETCTBYHO WX Cyyasx) He 4OMKHbI MPEBbIWATL 3HAYEHUSA, YKa3aHHble B Ta6niuue 3.

Tabnnua2 — lNpeaenbHblie 3HadyeHnss (ucnbitaHusas ESC u ELR)

0O60o3HaueHne Hauano Macca. r/(kBtu) [JbIMHOCTb.
CTPOKUN [nevictBuK, rog M
oKeuga YIMEeBOJOPOAOB ~ OKCUAOB asota  BPeAHbIX YacTuLy
yrnepoga (CO) (HC) NO* (PT)
A 2004 21 0.66 5.0 0.10 0.8
0.131
Bl 2005 1,5 0.46 35 0.02 0.5
B2 2008 1,5 0.46 2.0 0.02 0.5
cz — 15 0.25 2.0 0.02 0.15

NAns peurateneii pabounm o6bemMoM MeHee 750 cM3 Ha LUAVHAP W YacTOTOl BpaLLEHUs NPY HOMUHa/IbHOM
MoLHocTn 6onee 3000 MuH"1
21ina TpaHCNOpTHbIX cpeacTB EEV (cm. 2.1.29).

Ta6nunuya3 — lNpepenbHblie 3Ha4YeHUs (McnbiTaHne ETC)

O6o3HaueHne Hauvano Macca. r/(kBr-y)
CTPOKM nevicteuA, rog,
okenga He cofepaLLyx MeTaHa OKCWOB a3oTa BpeaHbIX
yrnepoga (CO) MeTaH <CH4>> (NO.) vactuy, (PT)ZL
YrNeBogoposoB
(NMHC)

A 2004 5.45 0.78 16 5.0 0.16
0.21>

B1 2005 4.0 0.55 11 35 0.03

B2 2008 4.0 0.55 11 2.0 0.03

C % — 3.0 0.40 0.65 2.0 0.02

>TonbKo ans auratenei, pa6otarowmx Ha Mr.

2>He npumeHsieTcs 4nA ABurateneil, paboTaroLumx Ha rase, Ha ctagnax A. Bl n B2.

3>0na gBurateneii pabounm o6bLeMoM MeHee 750 cM3 Ha UWAUHAP M YacTOTOW BpaLLeHUsi NpyM HOMUHabHOM
mMoLyHocTn 6onee 3000 MUH-1 .

“'OnA TpaHCNOPTHbIX cpeacTs EEV (cm. 2.1.29).

5.2.1.1 YcnoBus NpoBepKnN NpMMeEHMMOCTN ucnbitTaHna ETC (cm. 3.9 gononHeHus 2 K npuioXkeHuto [f)
npuonpejeneHnn KonnyecTsa BpefHbIX BeW,ecTs B Bbibpocax gsurateneii, pabotaloumux Ha rase, no oTHow e-
HUIO KNpejeNbHbIM 3Ha4YEHUAM, YKa3aHHbIM B CTPOKe A. J0/KHbI 6bITb MEPecMOTPeHbl . Npy HeobXoaMMOocCTH,
M3MeHeHbl B COOTBETCTBUW C NpoLeAypoii, n3noxkeHHol B nogpasgene 1.3 CBOAHOI pe30ntoLunmn 0 KOHCTPYK-
LN TPAHCNOPTHbIX CpeacTs [3].

5.2.2 OnpegeneHne KoNMyecTBa yrneBogopoL0B B BbIGpOCaX AU3ENbHbIX U ra30BbIX ABUTATENEN

5.2.2.1 W3roToBuUTeNb B Xx0fe UcnbiTaHns ETC mMoXeT No cBoeMy Bbl6Opy onpejenatb maccy obuero
KonuyecTtBa yrnesofopogos (THC) BMecTo mMacchl yrneBogopofoB, He cogepxalmx metadH (NMHC). B atom
cnydae npefefbHble 3Ha4eHNA Macchl 06LLero KonmyecTsa yrneBoj0po/0B JOMKHbI COOTBETCTBOBATL 3Have-
HVUSAAM. yKa3aHHbIM B Tabnmue 3 AN Macchbl yrneBojOpo0oB, He cojepXalnux MmeTaH.

5.2.3 0cobble Tpe6oBaHUS KAN3eNbHbIM ABUTATENSAM

5.2.3.1 3HauyeHus ygenbHOl MacCcbl OKCUAOB a30Ta, MOAyYeHHble B NMPOM3BONbHO BblGPaHHbIX TOYKaXxX
NpoOBEepKN B Npefenax KOHTPONbHOW o6nacTn B xofe ucnbitaHna ESC. He JONKHBI NpeBbiWwaTe 60nee Yyem Ha
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10 % 3Ha4YeHus, MHTEPNONNPOBaHHbIE HA OCHOBE CMEXHbIX PEXUMOB MUCNbITaHusa (CM. 4.6.2 n4.6.3 gononHe-
HUA 1 K npunoxkeHuto f1).

5.2.3.2 3HayeHue 4bIMHOCTV NPU NPOU3BONbLHO BbIGPAHHONM YacToTe Bpal,eHus B xoae ncnbitaHua ELR
He JO/KHO npeBbiwaTe 6onee yem Ha 20 % Haubonblee U3 3HAYEHWUI AbIMHOCTU, NONYYEHHbIX B XOA€ UCMbI-
TaHusA Npu ABYX CMeXHbIX YactoTax BpalieHus, nn6o 6onee yem Ha 5 % npegenbHoe 3HayeHWe AbIMHOCTU B
3aBUCUMOCTM OT TOTO, KakKoe N3 3TUX 3HavYeHunin 6onblue.

6 YcTaHOBKa Ha TpaHCNOPTHOE CPeACcTBO

6.1 YcTtaHOoBKy ABUratensa HaTC nNpoBOASAT B COOTBETCTBUM CO CNeAyOLWUMN TpeboBaHUAMMN, OTHOCALLN-
MuUcs KCepTudurnkaty COOTBETCTBUSA Tuna gBuUratens:

6.1.1 YMeHblIeHMe laBNeHNA BMyCcKa He [JO/KHO NnpeBbllWaTtb YMeHbLleHUs jaBleHuns, yCTaHOBNEHHOro
B NPUOXeHun b gns gBurartens, umetowero cepTuurKar CooTBeTCTBM A Tuna.

6.1.2 NpoTMBOAaBieHME BbINyCKa He [JO/IXKHO NpeBblWwaTte NPOTUBOAABNEHUSA, yCTAHOBNEHHOTO B NPUO-
XeHuun b. fna gBuratens, UMeroLero cepTudurukar cooTBeTCTBUA Tuna.

6.1.3 MowHoCTb, NoTpebnaemasn BCnomoratenbHbiMK arperataMmu, Heo6xoanMbiMun 4na paboTbl gBura-
Tensi. He AO0MXHa NpeBblWaTb MaKCMManbHONW MOLLHOCTHN, YCTAHOBNEHHO B npunoXeHun b. gna gsuratens,
nmMerouLero cepTnurMKkaTt cooTBeTCTBMSA TuUNa.

7 CemelicTBO ABUraTeneii

7.1 NapameTpbl, onpejenstoluime ceMeicTBo gBuratenei

CemelicTBO gBUratenei cornacHo onMcaHUo U3roToBUTENA ABUTaTeNss MOXeT 6biTb ONpefjeneHo ¢ no-
MOLLbIO OCHOBHbIX XapaKTepucTuK, KOTOPbIM A0/KHbI COOTBETCTBOBATbL BCE iBUraTenn cemeicrea. B HekoTo-
pbIX cnyyasax MoXKeT UMeTb MeCcTO B3aMOBANSHUE napaMmeTpoB. 3TU haKTopbl Takke He06Xo0ANMO NpUHUMAaTL
BO BHUMaHue, 4To6bl 06ecneymnTb BKIIOUEHNE B CEMENCTBO TONbKO Tex ABuraTteneii, KOTopble NMeT CXOfHble
xapaKTepucTuku, o6ycnoBamBatoLwme BbIGPOChl BpefHbIX BewecTB ¢ oTpaboTaBlIMMM razamMu.

ABuratenn oTHOCAT KOJHOMY U TOMY XXe CeMelcTBy ABuraTteneii MCxoaa n3 cnefytolw,ero nepeyHs oc-
HOBHbIX NapamMeTpoB:

7.1.1 Pa6ouunin umkn:

- ABYXTaKTHbIN:

-4eTblpexTaKTHbIN.

7.1.2 Oxnaxpatwas cybcraHumns:

- BO3A4yX;

- Boja:

- macno.

7.1.3 1nqA ra3oBbIX gBUrateneil ngsurateneii c nocneaytouein o6paboTkoii otpaboTaBLUNX ra3os:

- 4NCNO UUAVMHAPOB (ApYyrue Au3enbHble ABuUratenn ¢ MEHbWWM YUCAOM UWAMHAPOB NO cpas-
HeHWo c 6a30BbIM ABUTaTenemM JonyckaeTcs OTHOCUTb KTOMY Xe cemMelicTBy ABUratenei npu ycnoBuu, 4to B
TONNMBHOI cuctemMe NpefycMOTPEHO yCTPOIiCTBO, AO3MpYylolLee Nojadvy TONNMBa B KaXKAbli OTAENbHbIA Lun-
NMUHAP).

7.1.4 Pa6ouunini 06bEM OQHOTO LUAMHApPA:

- pa3bpoc 3HayYeHuii No BCeM ABuUraTensiMm He AO0/HKeH npesblwartb 15 %.

7.1.5 Bnyck Bo3gyxa:

- 6e3 HagnyBa;

- C HagayBOM;

- C HagAyBOM M OXnagnMTenemMm HarHetaemoro Bo3jgyxa.

7.1.6 Tn (KOHCTPYKLMSA) KaMepbl CrOpaHuns:

- Nnpeagkamepa:

- BUXpeBas Kamepa,;

- HepasjeneHHasi Kamepa CropaHus.

7.1.7 KnanaHbl 1 rHe3ja KnanaHoB — KOHMUrypaumsa, pasmepbl U1 YMUCNO:

- ronoska yunnHapa(oB);

- 6nok unnuHapa(os);

- KapTep.
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7.1.8 Cuctema Bnpbicka TonanBa (418 AN3enbHbIX fBUratenei):

- Hacoc — Maructpanb — WHXEeKTop;

- PAAHBIA HAcOC NIYHXepHOro Tuna.

- Hacoc pacnpejennMtenbHoOro Tuna:

- BefjuHOM arperarte;

- Hacoc-(hopcyHKa.

7.1.9 TonnneBHasa cuctema (ANs rasosbixX gpurarenei):

- cMecuTenb;

- BNYCK/BNPbICK ra3a (0AHOTOYEUYHbIi, MHOrOTOYeYHbI);

- BMPbICK XXNAKOCTU (O4HOTOYEYUYHbIN, MHOTOTOYEYUHbIN).

7.1.10 Cuctema 3axunraHusa (A rasoBbix gpuratenen).

7.1.11 Apyrue xapakTepuUCTUKMU:

- peumnpkynauua otpabortaBLlLUX rasos;

- BNPbICK BOAbI (3MYnbCUN);

- BNPbICKAOMNONHUTENBHOTO BO34yXa;

- cuctema oxnaxuieHus sapsaga.

7.1.12 Nocnepytouwan o6paboTka oTpaboTaBLLMX ra3os:

- TPEXKOMMOHEHTHbI HellTpannsartop;

- OKUCNNTEeNbHbIW HeliTpanusarop;

- HeliTpann3saTop, yMeHblualoWmnii TOKCUYHOCTb;

- joxkuratensb;

- ca)xeynoButenb.

7.2 Bbl6op 6a30BOro gBUratens

7.2.1 ln3enbHble agBuraTtenu

Ba3oBbIil ABUratens cemelictBa gBurateneli BbiGupalwT, UICNONb3YS B Ka4yeCTBe OCHOBHOro Kputepus
Hau6onblylo nogayy Tonamea 3a LUKA Npu 3adABNEeHHOW YacToTe BpalleHns, COOTBeTCTBYlOW el Makcumanb-
HOMY KpyTAlleMy MOMeHTY. B cnyyae, ecnu gBa nnvn 6onee gsuratenss MMelT OfMHAKOBble 3HAYEHUS Bbllle-
YyNOMSAHYTOIro OCHOBHOTO Kputepus, 6a3oBblil ABMuratenb Bbi6MpatoT, NCNONb3YySA B Ka4yecTBe AONONHUTENbHOTO
KpUTepus Hanb6onblUylo nogayy TonaMBa 3a LMK NpuM YactoTe BpalleHWs, COOTBeTCTBYytOWeli HOMUHANBbHOW
MOLLHOCTUN. B HEKOTOPbIX CUTYaLMAX OpraH, yNToNHOMOY€EHHbIN NPOBOAUTL CepTUDMKALNIO, MOXET pelnTb, YTo
Hanbonblas NHTEHCMBHOCTb BbIGPOCOB BPe/HbIX BELW,eCTB C oOTpaboTaBWMMK razaMu s gBuratenein fjaHHo-
ro cemeicTea MoXeT 6bITb MONyyYeHa Mpu UCMbITAHUW APYTOro ABUraTensi. B aTom cnyyae opraH, ynoiHomMmo-
YeHHbIt NPOBOAUTL CEPTUdUKALUIO, MOXET 0TO6paTh JONONHUTENbHbI ABUTaTENb AN UCMbLITAHUA C y4eToM
ero ocobeHHOCTe, KOTOpble NOKa3bIiBalOT, YTO 3TOT iBUTaTeNb MOXeT MMeTb HauBbiCLUME YPOBHU BbI6GPOCOB
BpefHbIX BEL,ECTB cCpeaun ABurarteneii fjaHHOro cemeincraa.

Ecnu gBuratenun, Bxoasine B fjaHHOe CeMeiicTBO, UMeIOT Apyrue cneumgunyeckme oco6eHHOCTU, KOTO-
pble. KakK cHMTalT, MOryT OKa3sblBaTb BAUAHUE HA BbIGPOCHI BpeAHbIX Bel,ecTB C oTpaboTaBWIMMN razammu, To
3TV 0COBEHHOCTUN TaKXe Heo6xX0ANMO yyecTb Npn Bbibope 6a30BOro gBuraTtens.

7.2.2 Ta3oBble gBUrarenu

Ba3oBblii ABUraTtenb COOTBETCTBYlOLEro ceMmeiicTBa He06X0AMMO BblGUpaTh, MCNONb3YA B KayecTBe OC-
HOBHOTO KpuTepus Hanbonbwnii pabounii o6bLem. B Tom cnyyae, ecnu gsa nnm 6onee gsuratens umetoT ogu-
HaKOBble 3HAYEHUA OCHOBHOTO KpUTEpUs, 6a30BbIi fBUTaTeNb BbIGUPAIOT, UCMONb3YsA AONONHUTENbHbIW KpUTe-
puii B nocnegoBaTtenbHOCTH:

- Hambonblwan nojava TonaMBa 3a LMK Npy YyacToTe BpalleHus, CooTBeTCTBYtoLW el HOMUHANbHOW MOLL-
HOCTW;

- HaMbGoNbLW NI yron onepexeHnsa 3aKnraHuns;

- HauMeHblas cTeneHb POT;

- OTCYTCTBME KOMMpeccopa UinM KOMMpPeccop ¢ HanMeHbll e NMPON3BOANTENbHOCTBIO.

B HEKOTOpPbIX CUTyaLMSAX OpraH, yNoAHOMOYEHHbIi NPOBOANTL CEPTU(hUKALNIO, MOXET pelnTb, YTO Hau-
60NblIas UHTEHCUBHOCTb BbIGPOCOB BpeAHblX Bel,ecTB Cc oTpaboTaBWw MMM razamu N8 ABurateneil fjaHHoro
cemMeiicTBa MoXeT 6bITb NONyYeHa MpU UCMbITAHWUW APYroro ABurartens. B atom cnyyae opraH, ynonHOMOUYEH-
HbI NPOBOANTL CEPTUDUKALMIO, MOXKET OTOGpPaTh JONONHUTENbHbIW ABUTATENb NS UCMbITAHNA UCXOASA U3 ero
ocobeHHoOcCTell, KOTopble NOKa3blBaloT, YTO ATOT ABUTATENb MOXET UMEeTb HanBbICLLVE YPOBHU BbIGPOCOB Bpef-
HbIX BELWECTB Cpeau ABUratenei fjaHHoro cemelictaa.
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8 CootBeTCcTBME NMPOU3BOACTBA

8.1 Kaxablii cepTumnumMpoBaHHbIi gBuratens unm TC fomkeH (4ONKHO) 6bITb M3roTOBNEH(0) TAKUM 06-
pa3oM. 4To6bl COOTBETCTBOBATL TUMNY, HAa KOTOPbI/ BblfjaH CEPTUMNKAT COOTBETCTBUSA, ONUCaHNE KOTOPOro
COAepPXXUTCHA B NPUNOXKEHUN KCePTUDUKATYy COOTBETCTBMA. PopmMa 3TOro onucaHua npusepeHa B npuio-
>XeHun b.

8.2 Kak npaBuio, cooTBeTCTBME NPOM3BOACTBA B OTHOLEHNN OFrpaHN4YeHns BbIOPOCOB BPeHbIX BELeCcTB
NpoBEpPSAOT HA OCHOBE ONUCAHWUs, NpunaraeMoro KcepTudumnkaty CooTBeTCTBUA.

8.3 Ecnm Heo6Xx0AMMO ONpefennTb KONMYeCcTBO BbIOPOCOB BPpe/jHbIX BeELW eCcTB U ecn o6nactb pacnpoc-
TpaHeHns cepTudurKaTa COOTBETCTBUSA paHee OfMH UK HECKONbKO pas pacwupsnachk, ucnbiTaHne NpoBo-
AAT Ha ABuratene (4Buratensix), onncaHne KOoToporo (KOTOpbIX) COAEPXKUTCSA B KOMMNNEKTE JOKYMEHTOB, OTHO-
CALWMNXCA KCOOTBETCTBYHOLLEMY pPaclUMpeHnto o6nactu pacnpocTpaHeHus.

8.3.1 CooTBeTCTBME BUTATENA, MOABEPraeMoro NCMbITaHUIO AN ONpejeneHnsa KonmyecTsa BbI6poOCOB
Bpe/HbIX BeLLecTB

Nocne npejcTaBneHuns gBuratens opraHy no cepTu@uKaLnum n3roToBuTeNb He JONXKEH NPOBOAUTbL HU-
KaKux perynmpoBoK oTo6paHHOro gsurarens.

8.3.1.1 U3 cepun gBurateneil Npon3BOAbHO BbIGUPAIOT TpU ABUTraTens. [lsuratenn, Kotopble npu ceptu-
dunkaumn nogseprarT TONbKO ucnbiTaHnam ESC n ELR nn60 Tonbko ncnbitaHnto ETC gna noatBepXAeHns
COOTBETCTBMA NOKa3aTensam, yCTaHOBNEHHbIM B CTpoke A Ta6nuuy 2 un 3 B 5.2.1, noagBepratoT TeM UCNbITaAHUAM,
KOTOpble NMPUMEHUMbI K HUM NS NPOBEPKU COOTBETCTBUA Npou3sofcTea. Mo cornacosaHuto ¢ opraHom no
cepTuukaynm sce gpyrue gsuratenn, cepTMULMPoOBaHHbIe NO NoKasaTensimMm, ycTaHOBNEHHbIM B CTpOKe A,
B1.B2 unn C tabnny 2 n3B85.2.1. nogBepraroT B LLeNiX NPOBEPKN COOTBETCTBUSA NPOM3BOACTBA NNBO ncnbiTa-
HMaM ESC n ELR, nm60 ucnbiTaHuto ETC. MNpepgenbHble 3HaYeHUA ycTaHoBneHbl B 5.2.1.

8.3.1.2 NcnblTaHA NPOBOAAT B COOTBETCTBUMU C JONONHEHNEM 1 K HacToalwemMy ctaHaapTy, ecnn oprad
no cepTuuKaLnum cuntTaeT ya0BNeTBOPUTENbHbBIM yKa3aHHOe U3roTOBUTENEM CPEeAHEKBALPATUYHOE OTK/O-
HeHWe nokasaTenei N3roTOBNEHHOW NPOAYKLUN.

McnbiTaHna NpoBOAAT B COOTBETCTBUN CJONONHEHNEM 2 KHaCTOoALWEeMY cTaHjapTy, ecnm opraH no cep-
TUPMKaLNN He cunTaeT yL0BNeTBOPUTENbHbIM NpejcTaBleHHble N3TOTOBUTENEM CpefHeKBaApaTUUYHbIe OT-
KNOHEeHWNA nokasaTteneil N3roToBAEHHON NPOAYKLNN.

Mo 3anpocy n3rotosBuTeNs JONycKaeTcs NPOBOAUTL UCMbITAHUA B COOTBETCTBUM C JONONHEHNEM 3 K Ha-
cTosiWwemMy cTaHaapTy.

8.3.1.3 Mo pe3ynbTatamM McnbITaHWS NPON3BONLHO BbIGPAHHOIO ABUraTenss cepuitHoe Npon3BOACTBO Npu-
3HaloT 0TBEYaloLW M YyCTaHOBNEHHbIM TpeboBaHUAM, ecan No BCEM BpeAHbIM BeljecTBaM, BXOAAL UM B Bbib-
pOCbl. NPUHUMAIOT MNONOXNTENbHOE peLlleHne, N He OTBEYaloLW MM yCTaHOBNEHHbIM TpeboBaHNAM, eCnu XoTs
6bl N0 KAKOMY-1M60 OHOMY BPEeJHOMY BeLLeCTBY MPMHUMAIOT OTpULaTeNlbHOE peLLleHne, COrNacHO KpUTepmnsam
MCMbITAHNA, YyCTAHOBNEHHbIM B COOTBETCTBYIOLEM JOMNONHEHUN.

Ecnn no ogHoOMy BpejHOMY BeLeCcTBY y>XXe NPUHATO NONOXNTEeNbHOE pelleHne, To 3TO pelleHne He Mo-
»KeT 6blITb U3MEHEHO noc/e N 6bIX APYIMX JONONHUTENbHbIX NCMbITAHWUA, NPOBOAUMBIX ANA BblHECEHUS pelle-
HUA NO APYTUM BpPefiHbIM BeljecTBam.

Ecnn He npuHMMAIOT NONOXUTENbHOE pelleHne No BCeEM BPeAHbIM BELeCTBaM 1 €Cin He NpUHUMaloT
oTpuuaTtenbHoe pelleHne No Kakomy-1m6o ofHOMY BpeJHOMY BeleCcTBY, TO UCNbITAHNE NPOBOAAT Ha AAPYTOM
asBuratene (CM. pUCyHOK 2).

Ecnvn He NpUHMMAIOT HUKAKOrO pelleHus, TO U3roToOBUTEb MOXKET B NI060 MOMEHT NPUHATL pelleHne o
npekpaueHnm ncnbiTaHuii. B takom cnyyae B NpoTOKO/e 3annCbiBalOT OTpULaTenbHoOe pelleHune.

8.3.2 McnbiTaHnsa NPOBOAAT HA BHOBb U3TOTOB/IEHHBIX ABUTATENAX. [lBuratenn, npefgHasHayeHHble 415
paboTbl Ha rase, JOMXKHbI NPOTN 06KATKy B COOTBETCTBMM C NpoLeAypoii cornacHo pasjeny 3 fONoNHeHUs 2 K
npunoxxexHuto .

8.3.2.1 Mo 3anpocy nsrotosuTens Aonyckaercs NPOBOANUTb UCMbITAHUA HA IM3ENbHbIX NN HA ra3oBblX
ABuraTensax, Kotopble Npownn obkaTky B TedueHne 6onee 4AMTENbHOTO Nnepnoja, Yem ykasaHHblli B 8.3.2. HO He
6onee 100 4. B aToM cnyyae ob6kKaTKy ocyliecTBAsieT M3roTOBUTENb, KOTOPbI/ AOMNKEH B3ATb Ha ceba o6na3a-
TeNbCTBO He NPOBOAUTb HUKAKNX PETyNNPOBOK ABUraTene.
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PucyHok 2 — Cxema ucnbiTaHMa Ha COOTBETCTBME NPOU3BOACTBA

8.3.2.2 B cnyyae, Korga n3arotosutenb NpoCcUT NponM3BecTy o6KaTKy BcooTBeTcTBMM € 8.3.2.1. aTa npoue-
fypa MoxeT 6bITh OcylyecTBieHa:

- Ha BCex noaBepraemMblX UCNbiTaHUO ABUratTenax nméo

- Ha NepBOM UCMNbITYeMOM ABuUraTene, Npu 3TOM NONPaBOYHbI KO3IPHULUEHT oNnpeaensatoT cneaytowmnum
obpasom:

- KONMYeCcTBO BbIGPOCOB BpeHbIX BELWECTB U3MEPSAIOT HA NEPBOM UCNbITYEMOM ABuUratene B HayanbHbIN
MOMEHT 1N Yepes X Hacos,

- NONPaBOYHbI KO3 (PULMEHT 32 NEPUOS MEXAY HaYalbHbIM MOMEHTOM UCMbITAHWS U MOMEHTOM Yepe3s
X 4ACOB PaccUMTbIBAIOT 4151 KAXKAOT0 BPEeAHOTO BeljecTBa Kak OTHOLWEHUE BENNYNH!

Konnyectso BpefjHOro BeLecTsa Yepes X YacoB UCTbITaHUSA

KonnyecTtso BpefHOro BellecTsa B HayaNbHbI/i MOMEHT MCNbITAHUS
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3HauyeHne 3Toro KoapuryuneHTa MoxXeT 6bITb MEHEE eANHULbI.

Mocnepytolne ncnoiTyeMble ABuratenn He nogsepratoT obkaTke, ogHaKo NoNyyeHHOe Ha HUX Konu4e-
CTBO BbI6POCOB BpefHbIX BEL,ECTB B HayYanbHbl/i Nepnoj KOPPEKTNPYOT C MOMOLLbIO NONPaBOYHOro Koadhdu-
umeHTa.

B 9TOM cnyyae UCXOAAT U3 CNeAYIO LW NX BEeANUYNH:

- KOMYecTBO BbibpacbiBaeMOro BpeHOro Belectsa Yepes X HacoB 06KaTkKu — [ NepBOro Asurartens;

- KONNYecTBO BbIGpacbiBaeMoOro BpeHoro Beliectsa B Havane o6kaTky, yMHOXXEHHOEe Ha NonpaBoYHbIii
KoaphULNeHT. — AN APYTUX gBUTATENEN.

8.3.2.3 na gu3enbHblX AgBUrateneii nasuratenei, pabotatowmx Ha CHI. aTu ncnblTaHua fjonyckaeTcs
NPOBOAUTbL HA TONNNBE, UMeEtOLWEeMCA Ha pblHKe. O4HAaKO NO 3anpocy M3roToBUTENA AOMycKaeTcs MCMOoNb30-
BaTb 3TaNOHHbIEe TONNNBA, ONMCaHHbIe B NpUnoXXeHun E nnn N. NMpu aTomM ncnbiTaHWs, oNnucaHHble B pasjene 4.
NpoBOAAT C MCNONb30BaAHNEM HE MeHee [[BYX 3TalOHHbIX TONAUB 1A KaX[oro ra3oBorojgsurartens.

8.3.2.4 ins gBurateneii, paéotarowmx Ha M. aTm ncnblTaHUA LONyCKaeTCcs NPOBOAUTL HA TONNNBE, NMe-
lowemMcs Ha pbiHKe, cnefytowmnum o6pasom.

a)ana gBuratenei ¢ MmapkMpoBkoin H — Ha TonnMee n3s H-accoptnmeHTa (0,89 < S, < 1.00);

6) ans gBurateneli c MapknupoBkoli L — Ha TonnuBe m3 L-accoptumeHTa (1.00 < Sx < 1.19);

B) ANA ABUrateneli ¢ mapkuposkoii HL — Ha tonnuee, KO3t puuneHT X-CMeLLeHNsT KOTOPOro HaxoamTcs
B AnanasoHe MeXay KpaiHuMu 3Ha4yeHnsiMun 3Toro KoadduuymneHTa (0.89 < Sx< 1.19).

Mo 3anpocy M3roToBUTENS fONYyCKaeTCa MCNONb30BaTb 3TaNOHHbIE TONNMBA, YKa3aHHble B NPUNOXKEHUN
X. 3To npegnonaraet NpoBejeHNe UCNbITAHWA B COOTBETCTBUN C pasfenom 4.

8.3.2.5 MNpwu BO3HNKHOBEHUW pa3Hornacuii B pelleHnn o cCooTBeTCcTBUYM TpeboBaHnAM gBuratenei, pabo-
TaloLWmx Ha rase, B ciyvyae UCNoNb30BaHUA TONNMBA, UMEIOLLErocsi Ha pblHKe, HEO6X0AMMO NMPOBECTU UCNbITa-
HUA Ha TOM 3TANOHHOM TON/NMBE, HA KOTOPOM paHee Obin UCMbITaH 6a30BbI ABUratenb. lonyckaetcsa Takke
ncrnonb3oBaHWe 4ONONHUTENBLHOTO ToNAMBa 3. Kak 3To yka3aHo B 4.1.3.1 n 4.2.1.1, ecnn Ha HeM paHee 6bIn
ncnbiTaH 6a30BbIi ABUTaTENb. 3aTEM pe3ynbTaT KOPPEeKTUPYOT C MUCNOAb30BaHUEM COOTBETCTBYHOLLEr0 KO-
puyneHTa (koadpuumenTtos) I, ra unu rb, Kaj ykasavo 8 4.1.4. 4.1.5.1 1 4.2.1.2. EcAu 3Ha4YeHus I, raunm rb
MeHee eiMHNLbI, TO He cnejyeT NPOBOANTb HUKaKYl0 KOPPEKTUPOBKY. Pe3ynbTaTbl M3MepeHunii n pesynbTaTthbl
pacyeToB [OMKHbI CBUAETENbCTBOBATb O TOM. YTO ABUTraTeNb YAOBNEeTBOPSAET NpeAeNbHbIM 3HAYEHUSIM Npu
paboTe Ha BCex COOTBETCTBYHLWMNX Tonnneax (Tonamee 1. TonaneBe 2 1, eCAn 3TO0 NPUMEHMMO, Tonnnee 3 B
cnydyae gBurarteneii, pabotaowux Ha MNlr. ntonnmBax A u B Bcnyyae gsurartenei, pab6ortatrowmx Ha CHTI).

8.3.2.6 VicnbiTaHNA Ha cOOTBETCTBME NPON3BO/ACTBA ra30BOro AgBurarens, npejHadHadyeHHoroana pa6o-
Tbl HATONNVBE OAHOIO KOHKPETHOTo coCTaBa, JO/MKHbI 6bITb NPOBEeHbl HA TONAMBE, AN KOTOPOro 6bin Kannb6-
poBaH flaHHbI ABUraTenb.

9 Mepbl, NpUHNMaeMble Npn BblABIEHNN HECOOTBETCTBUA NPON3BOACTBA

9.1 CepTuhmnkat cooTBeTCTBUA TUna gsuratens unm TC, npesocTaBieHHbl# HA OCHOBaHWUN HacToA-
wero craHgapTa, MOXeT 6biTb aHHyNMpoOBaH, ecnu He cobntogeHbl TpeboBaHua 8.1 unm ecnm oTo6paH-
Hbli(Hbl€) ANS CNbITAHUIA fBUTATENb(M) UAN TPAHCNOPTHOE CPEeACTBO (TPAHCNOPTHbIE CpefcTBa) He Bblaepka-
N NMPOBEPOK, NpejycMoTpeHHbIX B 8.3.1 1 8.3.2.

9.2 AHHyNMpoBaHue cepTudurnkaTta cCooTBeTCTBUSA NPOBOAAT COrNacHo npouegypam, ycTaHOBNEH-
HbIM B «[TopsfKe NnpoBeAeHnsa cepTudurkaLmmn npoaykumm B Poccuiickon degepaynm»1l

10 N3meHeHUe Tuna, MMel LW ero cepTu@UKAaT COOTBETCTBUSA, Mpacwupe-
Hue o6GnacTwu pacnpocTpaHeHus

10.1 Nllo60€e nsMeHeHne Tuna asuratens uam TC, UMeIOWEro cepTUPUKaT CoOoOTBETCTBUSA Tpebo-
BaHWSIM HACTOALLEero cTaHgapTa, JOMKHO 6 bl Tb JOBEAEHO 40 CBeAeHWs opraHa no ceptugunkaymu, npego-
CTaBMBLUETO CEPTMHUKAT COOTBETCTBUS. D TO T OpraH MOXerT:

10.1.1 A NpUATU K 3aKNKOUYEHUIO, YTO BHECEHHbIE N3MEHEHUs He 6y Ay T UMEeTb 3HAUYUTE/NbHbIX O T-
puuatenbHbIX NOCNEACTBUA Y U3MEHEHHbIN TN N 6yAeT YyL0BNeTBOPSATL TPe60BaHUSAM, NPpeAbABASeMbIM
K AaHHOMY TU Ny gBuratens uam TC.

BMNpuHAaT NMoctaHoBneHnem FocctaHgapta Poccum 0 T 21 ceHTA6pA 1994 r. N9 15.
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10.1.2 nn noTpeboBaTb NpeAcTaBNeHNs HOBOro NPOTOKONA UCNbITaHW O T nabopaTopun, ynon-
HOMOUYEHHOW NPOBOANTL TaKMe UCMbITAHUS.

10.1.3 OpraH no ceptudunkaymnmn, ofo6pUBLLINIA pacluMpeHe o6nact pacnpocTpaHeHus cepTudumnka-
Ta COOTBETCTBMSA, NnpejocTaBnsaeT cepTudmnkaTt cCooTBeTCTBUSA CO CBOMM NOPALKOBLIM HOMEPOM KaxK-
JOMYyTakKoMy cepTudukary.

11 OkoHuyaTesfbHOE NMpeKpaljeHne NPon3BoACcT Ba

Ecnu Bnafeney ceptudumkarta CooTBeTCTBUSA NONHOCTbLIO NpeKpaljaeT NponM3BOACTBO ABUTraTe-
nevi unn TC Tuna, Ha KonopbliipacnpocTpaHseTcs cepTuunKaT COOTBETCTBM A HacTosAlWemMy cTaHjap-
TY. OH JO/MKEH NHDOpMUMpoBaTb 06 anIOM opraH no ceptTudmnkauum, npefocTaBUBLLNIA yKa3aHHbI cepTu-
hmkKaTt cooTBeTCTBUA.

OpraH no cepTutnkaumy HanpasnsieT B focygapCTBEeHHbIipeecTp Konvio cepTuukarta cooTseT-
CTBMSA TUNa, Ha KOTOPOW BHU3Y KPynHbIMK BykBaMmn genaet oTmeTKy «MPON3BOACTBO MNMPEKPALLE-
HO» nnpoctasnseT nognucb n gaTy.
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flononHeHune 1

Mpouejypa MCNbITAHWS Ha COOTBETCTBME NPOM3BOACTBA B Ciyyae YAOBNETBOPUTENbHOTO
CpefHEKBAAPATUYHOTO OTKIOHEHUS

1 B HacToAlEeM AOMOJHEHUN OMnucaHa npoueaypa, KOTopykt creayeTt NMPUMEHAThb [ NMPOBEPKU COOTBETCTBUA
NPOV3BO/CTBA B OTHOLUEHUWN BbIGPOCOB BPEHbIX BELLECTB B Cly4aB Y0BNETBOPUTENLHOIO CPegHEKBaAPaTUYHOro oT-
KINOHEeHUS noKasatenei N3rotoBneHHOW NPoayKuun.

2 Mpn MUHMMaNbHOM pasmMepe BbIGOPKM, PABHOW TpeM ABuratensim, NpYMeHsIoT Takyto npoLeaypa otéopa, 4Tobbl
BEPOSITHOCTb MPOXOXXAEHUSI UCNbITaHWA NapTueid, cogepkalleii 40 % HeucnpasHbIX ABUrateneit, coctasnsna 0.95 (puck
narotoButens 5 %). a BEPOSATHOCTb MPUMHATMA NapTuun, cogepxkawein 65 % HencnpasBHbIX ABuratenei, coctasnana 0,1
(puck notpe6utens 10 %).

3 ina Kaxaoro 3 BpefHbIX BELeCTB, YKa3aHHbIX B 5.2.1, NPUMEHSAIOT cneaytoLLyto npoueaypy (CM. pUCYHOK 2).

3agaHo:

L — HaTypanbHbIli norapudm npegenbHOro 3HadeHus JonycTMMbIX BbIGPOCOB 151 AaHHOTO BPEHOro BelecTsa;

X — HaTypaNbHbI/i norapum M3MepeHHOro 3Ha4eHns1 BbIBPOCOB BPefHOro BelecTBa AN HO ABuUrartens Bbl6op-
K1,

S — OLEHOYHOEe 3Ha4eHVe cpefHeKBaApPaTUYHOro OTKNOHEHUS AaHHOro nokasaTens A4S U3roToBAEHHON Npoayk-
unn (nocne NonyvyeHns HaTypanbHOro norapuhma n3MepeHHbIX BEIUYUNH);

N — u4ucno gsurateneil B jaHHOl BbliGOpKe.

4 1N KaXKaoi BbIGOPKN CYMMY HOPMaIM30BaHHbIX OTKNOHEHWIA OT 3HAYEeHUs NpejeNbHOl BENNYMHbI PacCUnTbiBa-
10T No chopmyne

11 *
g

5 Torpa:

- ecNn cTaTUCTUYECKUA pe3ynbTaT UCMbITaHUSI NPEBbILWAET 3HaYeHMe, YCTaHOBNEHHOe B Tabnuue 4 Anst NONOXu-
TeNbHOro peLlueHns Npu JaHHOM pa3mMepe Bbl6OpKM, TO ANA AaHHOIO BPEAHOro BellecTBa NPUHMMALOT NONOXKUTENbHOE
peLueHue;

- €CNN CTaTUCTUYECKUIA pe3ynbTaT UCNbITaHWUA MEHbLLE 3HAYEHWs, YCTAHOBNEHHOTO B Tabnuue 4 ana otTpuuatens-
HOro peLlueHns Npy JaHHOM pa3mepe Bbl6OpKM, TO ANA 4AHHOTO BPefHOro BeljecTBa NpYHMMAlOT oTpuuarenbHoe peLle-
Hue:

- BMPOTUBHOM ClyYas MUCMbITbIBAKOT AONONHUTENbHbIV BUraTeNb B COOTBETCTBMM € 8.3.1 M NPOBOAST pacyeT AN
BbIGOPKM, YBENNYEHHOW Ha OAVH ABUTaTenNb.

Tabnunuya 4— 3HayeHWUa CTATUCTUHECKMX NapaMeTpoB AN NPUHATUASA NONOXUTENBHOrO U OTPULATENBHOTO peLleHWiA
B COOTBETCTBMU C MNAHOM BbIGOPOYHOr0 KOHTPONSA MO AONOAHEHUIO 1 (MUHUMaNbHbIV pa3mep BbIGOpKK - 3)

COBOKYIMHOE U1CiO 3HaueHVie ANA MPUHATAA peLLeHV COBOKyTHOE YMCNo 3HauEHWe A5 MPUHSTUS peLLeHis
VCTIbITYeMbIX VCTIbITYEMbIX
pBuraTeneli (pasvep  MONOKUTENLHOTO OTPULATENLHOTO  jgyrareneii (pasvep  MOTOKUTENBHOO OTPULATENLHOTO

BbIGOPKY) N BbIGOPKY) M An Bn
3 3.327 - 4724 18 2.337 -5.713
4 3.261 - 4.790 19 2.271 -5.779
5 3.195 - 4.856 20 2.205 -5.845
6 3.129 - 4,922 21 2.139 -5.911
7 3.063 - 4.988 22 2.073 -5.977
8 2.997 - 5.054 23 2.007 -6.043
9 2.931 -5.120 24 1.941 -6.109
10 2.865 -5.185 25 1.875 -6.175
1 2,799 - 5,251 26 1.809 -6.241
12 2.733 -5.317 27 1.743 -6.307
13 2.667 - 5.383 28 1.677 -6.373
14 2.601 - 5.449 29 1.611 -6.439
15 2.535 -5.515 30 1.545 -6.505
16 2.469 -5.581 31 1.479 -6.571
17 2.403 - 5.647 32 -2.112 -2.112
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JAononHeHne 2

Mpoueaypa UcnbiTaHWsA Ha COOTBETCTBME NPOU3BOACTBA B ClyYyae HEYJOBNETBOPUTENbHOTO
cpefHEeKBajpPaTUYHOTrO OTKIOHEHUS UK B cNyyae, KOrfja ero 3Ha4yeHWe HeEM3BECTHO

1 B HacTosiLeM JONONHEHNN OnucaHa npoueaypa, KOTOpyto crnefyeTt NPUMEHSTb AN NPOBEPKN COOTBETCTBUS NPO-
N3BO/CTBA B OTHOLUEHNMN BbIGPOCOB BPEeHbIX BELLECTB B C/lyyae HeyA0BNeTBOPUTENbHOIO CpejHeKBagpaTMyHoOro oTKo-
HeHUsi nokasateneli N3roToBNEHHOW NPOAYKLMN NN OTCYTCTBUS CBEAEHWI O TaKOM OTKIOHEHWUN.

2 Mpy MUHYManbHOM pa3mMepe BbIGOPKW, PaBHOV Tpem ABuratensim, NPUMEHSIOT Takyto npoueaypy oTéopa, 4Tobbl
BEPOATHOCTb MPOXOXAEHMSA NCMbITaHUS nNapTuei, copeprkalleli 40 % HeucnpaBHbIX ABurartenei, coctasnana 0.95 (puck
nsrotoBuTenst 5 %). a BEPOATHOCTb MPUHATUA NapTuK, cofepkallein 65 % HeucnpasHbIX gBurateneid, coctaensna 0.1
(puck notpebutena 10 %).

3 3HayeHus BbIGPOCOB BpefHbIX BeLLecTB, yKa3aHHble B 5.2.1. cunTatoT MMELLMMN HOpMabHOe norapugmunyec-
Koe pacnpejeneHue, n nx cnegyet npeobpasosaTb C NOMOLLbIO HATypPalbHOro norapnumMrposaHms.

Jonyckatot, uto TO UM T o0603HAYAOT MWHUMATbHBIA W MaKCMMabHbIli pa3Mepbl BbIOOPKM, COOTBETCTBEHHO
(Mo=3unT =32). 1N o60o3HA4YAET pa3mMep JaHHOI BbIGOpkM (Tas5n5 T).

4 Ecnun HaTypabHble noraputmbl 3Ha4eHWi Bb6POCOB JaHHOrO BPeHOro BELLEeCTBa, N3MEPEHHbIX B Cepun, pas-
Hbl X,. X2, .... X, U L— 3T0 HaTypanbHbIii norapndm npeaenbHOro 3HayeHust BbIGPOCOB AaHHOr0 BPefHOro BellecTsa, To
Torga:

5 B Ta6nuue 5 ykasaHbl 3HaYeHVs 48 NPUHATUS NONOXKMUTENbHOro (/1) u oTpuuatensHoro (8 pewueHuii B 3aBucu-
MOCTU OT pasmepa flaHHOW BbIGOPKW. CTaTUCTUUECKUIA pe3ynbTaT UCMbITaHUs, NPeAcTaBNAaoWmni coboii cooTHoWeHne

<h/Vn. vcnonb3yroT ANA onpejeneHns nonoXXUTenbHOro AN OTpULaTeNnbHOro peLleHns Nno UCNbITaHNAM ﬂaHHOIZ cepun

cnefyroLiMM 06pa3om:
Mpn TOS N s m ceputo cUnTaloT:

- npolejweit ncnbitanus, ecam dnivnz An:

- He npoluefweri ucnbitTaHnsa, ecnn <il 8v

Mpwn n/ Br, HEO6XOAMMO MPOBECTU JOMONHUTENbHbIE U3MEPEHUSI.

6 [na nogcuyeTa nocnefgoBaTeNlbHbIX CTATUCTUYECKUX pe3ynbTaToB UCMbITAHWIA MOXHO NCNONb30BaTh PEKYPPeHT-
Hble hopMynbl:

raen=2.3...r d =df; W=0
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Ta6nnyab — 3HAYEHWsI CTATUCTUUECKMX NapameTpoB ANsl MPUHATUS NMOAOXKMUTENBHOIO U OTPULATENBHOTO PELLEHNI
B COOTBETCTBUM C NIAHOM Bb/OPOYHOTO KOHTPO/SI MO AOMONHEHUIO 2 (MUHUMaTbHBINA pasmep BbIGOPKU — 3)

COBOKYMHOE YnCo 3HayeHvie Ana NPUHATUSA peLLleHvs COBOKYIMHOE YunCo 3HaueHvie ANna NPUHATUA peLLeHns
MCTbITyeMbIX UCTbITyeMbIX
pevrateneii (pasvep  NOOKATENBHOTO OTPULATENBHOTO  noyrareneii (pasvep  OMIOKUTENBHOTO oTpuuarenbHoOro

BbIGOPKY) N BN BLIGOPKM) N An *n
3 -0.80381 16,64743 18 -0.38266 0.45922
4 -0.76339 7.68627 19 -0.35570 0.40788
5 -0.72982 4.67136 20 -0.32840 0.36203
6 -0.69962 3.25573 21 -0.30072 0.32078
7 -0.67129 2.45431 22 -0.27263 0.28343
8 -0.64406 1.94369 23 -0,24410 0.24943
9 -0.61750 1.59105 24 -0.21509 0.21831
10 -0.59135 1.33295 25 -0.18557 0.18970
11 -0.56542 1.13566 26 -0.15550 0.16328
12 -0.53960 0.97970 27 -0.12483 0.13880
13 -0.51379 0.85307 28 -0.09354 0.11603
14 -0.48791 0.74801 29 -0.06159 0.09480
15 -0.46191 0.65928 30 -0.02892 0.07493
16 -0.43573 0.58321 31 -0.00449 0.05629
17 -0.40933 0.51718 32 0.03876 0.03876
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flononHeHne 3

Mpouegypa ncnbiTaHWs HA COOTBETCTBME NPOM3BO/ACTBA MO 3anpocy M3roToBUTENSA

1 B HacTosiLLeM A0NONHEHUN NPUBEAEHO onuncaHve npoueaypbl, KOTOpyto cnegyeT NPUMEHSTb 41A NPOBEPKU COOT-
BETCTBMA NPON3BO/ACTBA 8 OTHOLLUEHNN BbIGPOCOB BPEAHbIX BELLECTB N0 3anpocy U3roToBUTeNs.

2 Mpu MUHYMaNbHOM pasmepe BbIGOPKU U3 Tpex ABuraTeneil NPYMEHsIOT Takyto npoLeaypy otéopa, 4To6bl Bepo-
ATHOCTb NPOXOXAEHUA napTueli ncnbitaHnsa npu 30 % HeucnpasHbIX ABUratenei coctasnana 0.90 (puck npoussoauTens
10 %). a BEPOSATHOCTb NPUHATUSE NapTUM Npu 65 % HewcnpasBHbIX ABUraTenei coctasnana 0.10 (puck notpebutens 10%).

3 1N KaKaoro U3 BpefAHbIX BELLECTB, ykasaHHbIX B 5.2.1. MPUMEHSIIOT cnegytoLLyto npoueypy (CM. pUCyHOK 2).

3apjaHo:

L — HaTypanbHbIli norapudm npeaenbHoro 3HadeHus JonycTuMbIX BbIGPOCOB f/151 JaHHOTO BPEAHOro BELLEeCTBa;

Xt — HaTypanbHblli norapum U3MEpPEHHOro 3HayeHus BbIGPOCOB BPEfHOro BellecTBa ANA HrO ABuratens
BbIGOPKY;

N — uucno gBurarteneii B jaHHON BbIGOPKeE.

4 Heobxoanmo onpefennTb ANS JaHHON BbIGOPKW CTATUCTUYECKWI pe3ynbTart, paBHblii Yncny gsuratenei, no ko-
TOPbIM B UCMbITAHWAX NONyYeHbl pe3ynbTaTbl, HE COOTBETCTBYHOLUME NpeAbABAseMbIM Tpe6oBaHWAM, T.e. 418 KOTOPbIX

X2L

5 Torga;

- €C/IN CTaTUCTUYECKINI Pe3y/bTaT UCMbITaHUSt MEHbLUE 3HAYEHVS, HEO6XOAMMOTO AN MPUHATUS MONOXKNTENBHOMO
peLueHus Npy pasmepe BbIGOPKY, yKa3zaHHOM B TabauLe 6. unm paseH emy, To 4151 JaHHOTO BPEAHOro BeLlecTsa NpuHuma-
10T MONOXUTENbHOE PeLLeHUE;

- €CNN CTATUCTUUYECKMIA pe3ynbTaT UCTbITaHUs NPEBbLILAET 3HAYEHWE A1 MPUHATUA OTPULATENBHOMO PELUEHNs NpK
pasmepe BbIGOPKY, yKazaHHOM B Tabnuue 6. Wim paBeH emy, TO 4/s JaHHOTO BPegHOro BewecTBa NpuUHMMAtoT 0TpurLa-
TenbHoE peLueHue.

B NPOTUBHOM C/lyyae WCMbITLIBAIOT JOMONHNUTE/NbHbIN ABUTaTelb B COOTBETCTBUM C 8.3.1 1 NPOBOAAT pacyeT Ans
BbIGOPKM, YBEMUYEHHOI Ha OAVH ABUraTEb.

B Tabnuue 6 ykasaHbl 3HAYEHUs 47151 MPUHATAS NONOXKMUTENBHOTO U OTPULLATENIbHOTO PELLEHWIA, pacCUUTaHHbIE B
cooTBeTcTBUM ¢ Tpe6oBaHusimu TOCT P 50779.75.

Ta6nmuyab — 3HaYEHUs CTATUCTUUECKMX NapamMeTPOB /151 NPUHSTUS MONOXKUTENLHOTO U OTPULLATENLHOTO PeLleHNit
B COOTBETCTBUM C MNAHOM BbiIOPOYHOTO KOHTPOASA MO AOMONHEHWIO 3 (MUHUMANbHBIA pasmep BbIGOPKM - 3)

COBOKyTHOE UCro 3HaueHre 4NN NPUHSTUAS PeLLeHVS COBOKYTIHOE YMCro 3HaveHVie ANs NPUHSITUS PeLLIeHMs
UCrbTyeMbIX VCbITyeMbIX
Aurarteneit (pasMep  nopoxTeNbHOrO oTpuLatensHoro  ABUrareneii (pasvep  nonosurensHoro OTPULIATENLHOD
BbIGOPKM) M BbIOOPKY) M
3 - 3 12 4 8
4 0 4 13 4 8
5 0 4 14 5 9
6 1 5 15 5 9
7 1 5 16 6 10
8 2 6 17 6 10
9 2 6 18 7 11
10 3 7 19 8 9
11 3 7

4—1396 27
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MpunoxkeHne A

(o6a3aTenbHoe)

OCHOBHble XapaKTepucTuku (6a3oBoro)aBuratens u cBegeHnUs OTHOCUTENbHO
nposBefeHns ncnbolTanunsa <

Al OnucaHue gsuratens

A 11 MpeanpusTne-n3rotoBuTeNb

A 12 O603Ha4veHune aBuratensi, NPUCBOEHHOe U3roToBUTENEM

A.13 Pabounii LMKN: YeTbipexTaKTHbIN\IBYXTaKTHbIA 2)

A.14 Konunuyectso v pacnonoxxexHve LUAVHAPOB

Al.41 [AvameTp yunnHapa MM
A. 142 Xop nopLuHA MM

A.1.4.3 Mopspok paboTbl LUANHAPOB

A.15 Pa6ounii o6bem aBurarens cm3
A.1.6 CTeneHb coxkartus

A.17 UepTex(1) Kamepbl CropaHust 1 roNOBKWN MOPLUHS

A.1.8 MuHUManbHOe nonepeyvyHoe cevyeHne ByCKHbIX U BbIMYCKHbIX KaHa/ioB MM2
A.1.9 YacTtoTta BpalleHusi XonocToro xoaa MUH 1
A.1.10 MakcumanbHas nonesHas MOLHOCTb KBT npu MUH-1
Al111 MakcumansHas gonyctmmas yacrtota BpalleHusa gsurarens MUH~'

A.1.12 MakcrMasibHbIli NONE3HbIA KPYTALLMA MOMEHT Hm npu MUH' 1
A.1.13 MpuHUMN paboTbl: C BOCNAAMEHEHNEM OT CXXAaTUAM MPUHYAUTENbHbIM 3adkuraHnem 2L

A.1.14 Tonnueo: gnsenbHoe/CHI/MI rpynnbl H/MC rpynnbl L/AT rpynn H n L/3taHon 2

A.1.15 Cucrtema oxnaxkjeHus:

A.1.15.1 YXunpkocTHas:

A.1.1511 Bug >xugkoctn

A.1.15.1.2 LInpKynaumoHHbIli(ble) Hacoc{bl): nMmeeTca/oTcyTcTByeT 2L

A.1.15.1.3 XapaKTepucTnkn nnm mapka(u) u tun(el) (Npn HaaMymMm Hacoca)
A.1.1514 MNepepatouHoe(ble) yncno(a) (NpyM HaMuUM Hacoca)

A.1.15.2 BosgywiHas:

A.1.15.21 Komnpeccop: nmeetcs/otcyTcTByeT 2>

A.1.15.2.2 XapaKktepuctnku nnn mapka(u) n Tun(bl) (Npy HanM4MmM KomMnpeccopa)

A.1.15.2.3 MNepepaTtouHoe(bie) uncno(a) (Npu HanMuYMM KoMNpeccopa)

A.1.16 Temnepatypa, ycraHaBiMBaemasa U3rotoButenem:
A.1.161 XXnaKocTHoe oxnakaeHve: MakcumMalnbHasi Temnepartypa Ha Bbixoge K
A.1.16.2 Bo3pgylHoe oxnaxkaeHue:

BasucHasa Touka
MakcnmanbHas Temnepatypa B 6a3MCHOW Touke K
B cnyyaB gsurateneit n cucteMm, BbiNyCKaeMbIX HECEPUIHO. M3rOTOBUTENb AO/MKEH MPEeACcTaBUTb NOAPOGHbIE

CBe/leHUs1, pacKpbiBalowyie NepeUncieHHbIe HKE XapaKTepUCTUKN.
21 HeHy>KHOe 3a4epKHYTb.
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A.1.16.3

A.1.16.4

A.1.16.5

A.1.16.6

A.1.16.7
A.117

A.1171
A.1.17.2
A1.17.3

A1.17.4
A.1.18

A.1.19

A.2
A2.1

A2.2

A221
A2211
A221.2
A.2.2.13
A2.2.14
A.2.2.15
A2.2.1.6
A.2.21.7
A.2.2.18
A.2.2.19
A.2.2.1.10
A22.11

A2.2.2

FOCT P 41.49— 2003

MakcmMasbHas TeMneparypa BryCKHOIO BO3fyXa Ha BbIX04e U3 NMPOMEXYTOUHOro oxnaguTens (npu Hanu-
unn) K

MakcumanbHasi Temnepatypa oTpaboTaBLUMX Fa30B B TOUKE BbIMYCKHOM(bIX) TPY6bl (TPY6) psSiAOM C HapyX-
HbIM”) naHuem(@amu) BbIMYCKHOrO(bIX) Konnektopa(oB) wuavM TypboHarHetatensa (TpyboHarHeTta-
Tenewn) K

Temneoatyoa Tonamea: MuvH. K. makc. K (ans gusenen — Ha
BXOfie TON/MBHOIO Hacoca, 4N ras3oBbIX fBUrateneil — Ha nocnegHen ctyneHun perynatopa gaBneHus)

[laBneHue TonaMBa: MWH. KMa. makc. K/la Ha nocnepgHel CTyneHn OBrynsitooa gaBneHus
(ToNbKO AN1A ra3oBbIX ABUrareneli, padorarowmx Ha Mr)

Temneoartyoa cMasku: MVH. K. maxc. K
Typ6oHarHeTtatenb: umeetcs/ortcytcreyeTr -

Mapka

Tvn

Onucaxne cucteMbl (Hanpumep, MakcUMainbHoe AaBneHne HajfyBsa, Haamune pefyKUMOHHOTO KnanaHa,
ecnm npumeHuma)

MpOMEeXyYTOuHbI oXnaguTens: nMmeetcs/oTcyTcTeyeT >

Cuctema Brycka:
MakcMManbHO [OonycTMMOe paspeXeHne Ha  BfyCKe npu  HOMMWHaNbHOW 4vacToTe BpalleHus

asurarens. 100-npoueHTHO Harpyske u yCNnoBuAX paboTbl B COOTBETCTBUM c
FOCT P41.24 KMNa
Cuctema Bblinycka:

MakcumansHoe npotusojasneHune. fonycTMMOe  Ha  BbINyCKe, NpU HOMWHaNbHOW 4acToTe
BpalleHus  gsurarens, 100-npoLeHTHOW Harpyske 1 ycnosusx paboTbl B COOTBETCTBUU C
FOCT P 41.24 KMa

O6BbEM cHCTEMbI BbiNycKa am3

CpepctBa, NpUMeHsieMble ANA OrpaHnyYeHns BblﬁpOCOB BpeAHbIX BeuwecTs

YCTPOICTBO ANS PELMPKYNALUN KapPTEPHBIX ra30B (ONMUCaHNE N HepTeXu)

JononHuTenbHble YCTPOICTBA, OrpaHnymBatoLye BbIGPOCH! BPeAHbIX BELLECTB (ECNN TakoBble MMEIOTCS U
He yNoMsiHyTbl B APYrom pasgene)

KatanuTtnueckuii HeliTpanmsaTop: umeetcsi/oTcyTcTByeT ' >
Mapka(n)

Tun(bl)

KonnuecTBo KataiMTMYyecKMx HelTpannu3atopoB U 3N1eMeHTOB
Pasmepsbl, hopma 1 06beM KaTannTnieckoro(nx) Helitpanmsaropa(oB)
MpuHUMN geiicTBus Katannsaropa

CymMapHasi 3arpy3odHas fo3a gparoueHHblIX MeTannoB
OTHOCUTeNbHas KOHLeHTpauus

Hocutenb katanmsatopa (CTPyKTypa v martepuan)

MNOTHOCTb fiYeeK HanonHuTens

Tun Koprnyca Kataiutuyeckoro(nx) Hentpannaatopa(os)

PacnonoxxeHve katanMTmueckoro(vnx) Hetpanusaropa(o) (MECTO M OTHOCUTENBbHOE MONOXKEHNE B BbIMYCK-
HOM TpakTe)

[latunk kucnopoga: umeertcs/otcyrcteyer 11

HeHy>kHOe 3a4epKHyTb.

de
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A2221 Mapka(u)
A.2.2.2.2 Tun
A2223 PacnonoxeHue
A2.2.3 Bnpbick Bo3gyxa: fa/HeT ">
A2231 Tun (NynbcupytoLwas nogaHa, KoMnpeccop n 1.4.)
A2.2.4 POT: ga/HeT ">
A2.24.1 XapaKTepucTukn (Npon3BoaUTENbHOCTb U T.[,.)
A2.25 CaxeBblil hunbTp: uMeeTcsi/oTcyTcTByeT 1
A2251 Pa3mepbl, hopMa 1 eMKOCTb CaxXeBOro unbTpa
A.2.25.2 TUN 1 KOHCTPYKLUNS Ca)KeBOro hnunbTpa
A.2.253 Pacnono>keHve (0THOCUTENbHOE NONOXXEHMWE B BbiMyCKHOM TPaKTe)
A.2.25.4 MeToa namM cuctema pereHepauuu, onucaHve n/umm yepTex
A.2.2.6 [Apyrve cuctembl: metotca/oTcyTCTByOT 11
A2.26.1 OnucaHne 1 NpuHLMN paboTbl
A.3 Mopgaya Tonnnea
A3.1 [u3enbHble gBurarenu
A3.1.1 TonnMBHBIN Hacoc
faBneHvne 2> KMa nnn xapaktepuctmka
A.3.1.2 Cuctema BNpbICKa,
A.3.1.21 TONNMBHBI HAcoOC BbICOKOIO laBNeHUS:
A3.1.2.11 Mapka(n)
A3.1.21.2 Twun(bl)
A.3.1.2.1.3 pon3BOAUTENbLHOCTb MMm3 5SL3a TakT npu YacTtoTe BpalleHus agsuratens MUH" 1
1 MaKCMMa/lbHOM BMPbICKE UMW XapaKTepucTmka Bnpbicka "> 21
YkasaTb UCMoNb3yeMblii MeTof onpefeneHns Nnpon3BoOAUTENbHOCTU: Ha ABUraTene/Ha HaCOCHOM CTeHfe 2>
Ecnun npegycmoTpeHa perynmpoBka AasBneHuns BNpbICKa, NPYBECTM 3aBUCUMOCTb Nogayu Tonnnea u jaene-
HUSA BNpbICKA OT YaCTOTbl BpaLLeHWs aBuraTens.
A.3.1.2.1.4 OnepexeHve BrnpbIiCcKa:
A.3.1.2.1.4.1 [narpamma onepexkeHusi Bnpbicka ”
A.3.1.2.1.4.2 Cratmyeckas perynuposka asbl Bnpbicka 11
A.3.1.2.2 NIvuna nogaun Tonnuea Noj AaBneHnem:
A.3.1.221 [AnuHa MM
A.3.1.2.2.2 BHyTpeHHUi gnametp MM
A.3.1.2.3 dopcyHka(u):
A.3.1.2.31 Mapka(n)
A.3.1.2.3.2 Tun(bl)
A.3.1.2.3.3 [laBneHve B HayasbHbll/i MOMEHT BrpbICKa KMa nnn gnarpamma U3mMeHeHus
nasneHnall2l
A.3.1.24 Perynsatop:
A.3.1.241 Mapka(n)
HeHy>kHOe 3a4epKHyTb.
2>YKa3saTb AOnycK.
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A.3.1.2.42 Tun{bl)

A.3.1.2.43 YacToTa BpaleHns B MOMEHT MOeKOoallleHUst nojayv TonaMeBa Mpu NOAHOW Harpyske

MWH'1
A.3.1.2.44 MaKcnmanbHas yactota BpaleHuns 6e3 Harpy3ku MUH-1
A.3.1.2.45 YacToTa BpalleHus X0N0CTOro xoga MWH-'
A.3.1.3 Crctema nycka XONofjHOro ABurarens:
A.3.1.31 Mapka(un)
A.3.1.3.2 Tnn(bl)
A.3.1.33 OnucaHne
A.3.1.34 BcnomorartenbHoe cpefCcTBO obneryeHus nycka:
A.3.1.341 Mapka
A.3.1.34.2 Twun
A.3.2 [ABuratenu, pa6oratolimMe Ha Ta3oBOM Tonnmee ">
A321 TONNUBO: NPUPOAHBINA ras/CHI 2*
A3.2.2 Perynatop(bl) gaBnenns nam ucnaputens perynatop(bl) gaBneHms 2
A.3.221 Mapka
A.3.22.2 Tun(bl)
A.3.2.2.3 Yuncno ctyneHeli CHUXEHUsI faBneHus
A3.2.24 [laBneHune Ha nocnefHen CTyneHu: MuH. K/la. makc. KMa
A.3.2.25 YnCcno OCHOBHbIX TOYEK PeryimpoBKu
A.3.2.2.6 Yncno Tovek perynmpoBKY XONOCTOro xoaa
A.3.2.2.7 Homep cepTuunkarta coorsetcTBua tpebosaHmsam FrOCT P
A.3.23 TonnuBHas cucTema: CMecuTeNnbHOe YcTpoiicTBo/nogaya rasa'BnpbICK >KUAXOCTU/HEeNocpeacTBEHHbIN
BMNPbICK 2>
A3.2.3.1 PerynupoBaHue coctaBa cmecu
A.3.2.32 OnucaHune cuctemMbl U/ gnarpaMmma n YepTexxn
A.3.2.3.3 Homed ceoTo&ukaTta cooTBeTCTBUA TpeboBaHNAM TOCTP
A3.2.4 CMecuTenbHOe yCTPOMCTBO:

A.3.241 Konnuectso
A.3.24.2 Mapka(n)
A.3.24.3 Tun(bl)

A3.2.4.4 PacnonoxxeHve

A.3.245 BO3MOXHOCTU perynmpoBKu

A.3.2.4.6 Homep cepTugurnkara cootBetTcTBusa TpeboBaHnsm rOCTP
A.3.2.5 BnpbICK BO BMYCKHOW KONNEKTOP:

A.3.25.1 BnpbICK: OAHOTOYEYHbIA'MHOTOTOUEYHbIA 21

A.3.25.2 BnpbicK; HenpepbIBHbI/CMHXPOHHbIR/NocnegoBatenbHbIl 21

A.3.25.3 O6opyfoBaHue 45 BrpbIcKa:
A.3.253.1 Mapka(un)

1>B cnyyaB cuctem, CNpoeKTUPOBaHHbIX NHbIM 06pa3omM, HEO6XOAUMO NPeACTaBUTb PaBHO3HAYHbIE CBEAEHUS.
21 HeHy>KHOe 3a4epKHYTb.
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A.3.25.3.2 Tun{bl)

A.3.2.5.3.3  BO3MOXXHOCTW PeryinpoBKu

A.3.2.5.3.4 Homep cepTutmkaTta cootsetcTBus TpeboBaHamrrOCTP

A.3.2.5.4 Mogatowuii Hacoc (ecnu umeeTcs):

A3.254.1 Mapka

A.3.25.4.2 Tun(bl)

A.3.2.5.4.3 Homep cepTudunkara cootsetcTBums TpeboBaHnsm roCT P

A3.255 dopcyHKka(u):
A3.25.5.1 Mapka(n)
A.3.2.5.52 Twun(bl)

A.3.2.5.5.3 Homep cepTudmkara cooTBeTcTBus tped6osaHnam rOCT P

A3.2.6 HenocpeacTBeHHbI BAPbICK:
A3.2.6.1 TonnuBHbI HacocYperynatop gaBneHuns le

A.3.2.6.1.1 Mapka(n)

A.3.2.6.1.2 Tun(bl)

A.3.2.6.1.3 PerynupoBka BrpbiCKa

A.3.2.6.14 Homep cepTudurkara cooTseTcTsus tpeéosaHuam roCT P

A3.2.6.2 dopcyHKa (n):
A3.26.2.1 Mapka(n)
A.3.2.6.22 Twun(wbl)

A.3.2.6.2.3 [laBneHue B HaYalbHbl/i MOMEHT BNPbICKa, KMa nnn gnarpamma n3mMeHeHus gasne-
Hus 1k 3

A.3.2.6.24 Homep cepTucunkaTta cootBeTcTBUSA TpeboBaHusasm FOCT P

A.3.2.7 ANEeKTPOHHbIV ynpasnsoLWmnii 6nok (YB):

A3.2.7.1 Mapka(u)

A3.2.7.2 Tun(bl)

A3.2.7.3 BO3MOXHOCTU perynmposku
A.3.2.8 O6opyfoBaHue, npegHa3HauyeHHoe HenocpeiCTBEHHO A5 paboTbl Ha M
A3.2.8.1 BapuaHT 1 (TonbKO 4151 cnyyas Bbljaun CepTU(MKaToB COOTBETCTBUSA Ha ABUratenu, npejHasHayeH-

Hble ana paﬁOTbl Ha TonnMBe HECKO/IbKNX KOHKPEeTHbIX COCTaBOB)

A3.281.1 CocTtaB Tonnuea
MonspHas gons. %
KoMnoHeHT

mcxopaHasn MakcumanbHas MUHUManbHan

MeTtaH (CHJ

3taH (CrH.)

MponaH (C.H,)

BytaH (C HJ

C5/C5+

Kncnopog (0:)

WHepTHbI ras (N,. He, nt.n.)
1 HeHy>XXHOe 3a4epKHyTb.
2*YkasaTb [JonycK.
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A.3.2.8.1.2
A3.2.8.1.21

A.3.28.1.2.2

A.3.2.8.1.3

A.3.2.8.2

A4
A4l

A.4.2

A5
A.51

A.5.2
A5.21
A.5.2.2
A.5.3

A.54

A.55
A.5.51
A55.2
A.553
A.5.6
A5.6.1
A.5.6.2
A.6

A6.1

A.6.2
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dopcyHKa(n):
Mapka(n)__

Tun(bl)
Mpouee {ecnn npumeHnMO)
BapuaHT 2 (TonbKo B ciyyae Bblfauu CepTURPUKATOB COOTBETCTBUA ANsi paboThbl HA TONAMBE HECKO/b-

KNX KOHKPETHbIX COCTaBOB)

lasopacnpefgenexve

MaKcMMa/bHbIA X0 KnanaHoB U (ha30Bble YIMbl OTKPbLITUS 1 3aKPbITUS, ONPEAensieMble OTHOCUTENbHO
«MEPTBbIX» TOUEK NN IKBMBANEHTHbIE JaHHble

Hopmupyemble W.'wnn ycTaHaBNMBaEMblE AMANa30oHbl 3HAYEHWI 1)

Cuctema 3axuraHumsa (TOﬂbKO ABuUratenn ¢ NpUHyanTEeNbHbIM 3a)KVIFaHVIeM)

TN cUCTEMbI 3a>KUraHUs:
obLLasn KaTyllka 1 CBeun 3axkKnraHus|'otgenbHasn Katyluka 1 cBeun 3adkuranus/karyllka Ha cBeuve/pgpyroe
(ykasartb)

YCTPOIACTBO ynpaBneHus 3akuraHnem:
Mapka(n)
Tun(bl)

[Junarpamma onepexxeHus aaxkuraHna/MHoronapamMeTpuyeckas xapakrepucTika yrna onepexkeHns 3axura-
Hus ' > 2>

PerynuooBka MoMeHTa 3axkuraHuna 21 rpagycos Ao BMT nov yacTtote BpaLlieHus MWH
NOHWKEHUN JaBNeHUs Brycka KMa

n

CBeun 3akuraHus:
Mapka(n)

Tun(bl)

YctaHOBKa 3a3opa
KaTywka(n) 3axkuraHus:
Mapka(u)

Tun(bl)

O6opygoBaHue, NpMBOANMOeE OT ABUTaTENSA

[Buratens fO/MKeH 6bITb NPefCTaBNeH Ha UCMbITaHNMe CO BCNoOMoOrarte/bHbIM 060pyJOBaHNEM, He-
06xoAuMbIM A paboTbl ABUraTens (Hanpumep, BEHTUAATOPOM, BOASHbIM HACOCOM M T.M.), COCTaB KOTOPO-
roykasaH B TOCT P 41.24, n B COOTBETCTBMM C yCTaHOBNAEHHbIMN B TOCT P 41.24 ycnoBusimu paboTtbl.

BcnomorarensHoe oﬁopy,qosaHme, yCTaHaB/IMBaemMoe Anda nposefeHnsa UcnblitTaHUA

Ecnn nofgo6Hoe BcrnomorarensHoe 060pyjoBaHne HEBO3MOXXHO U/ Hellenecoobpas3Ho ycTaHaBu-
BaTb Ha UCNbITaTeNbHbIN CTeHpA, TO cnegyet onpenenntb n0Tpe6nﬂemyro MM MOLLHOCTb U Bbl4eCTb ee U3
MOLLHOCTU ABUTraTensi, U3MepsieMoi Ha MPOTSHKEHNN Bcel ero paboTbl B XO4e MCNbITaTeNbHOro umkna (Mc-
nbiTareNbHbIX LUKNOB).

BcnomorarensHoe 060pyaoBaHve, JEMOHTYPYEMOE Ha BPEMS NPOBEAEHUS UCTIbITAHWS

BcrnomorarenbHoe 060pyfoBaHme, Heo6XoAuMoe ToNbKo ANst paboTbl co6eTBEHHO TC (Hanpumep,
BO3[YLUHbI KOMMPEccop, CUCTEMA KOHAWLMOHWPOBAHWSA BO34yXa), HA BPEMS MPOBEAEHMWSI WCMbITaHWS
LOMKHO 6bITb 4@MOHTUPOBaHO. ECM 060pyfoBaHne HEBO3MOXHO AeMOHTUPOBaTh, TO crejyeTt onpege-
NTb NOTPE6ISIEMYHO UM MOLLHOCTb 1 406aBUTL €e K MOLLHOCTY BUTATENS, UBMEPSIEMOI HA NPOTSXEHUN
BCEr0 MCMbITAHWSI B XO4€ WCMNbITATENbHOMO UMKAA (MCMbITATENbHbIX LMKIOB).

11 HeHy>HOe 3a4epKHYTb.
21 Yka3aTb [JOMyCK.
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[ononHnTeNnbHble CBEJEHUSA OTHOCUTENLHO YCNOBUI NPOBEAEHUS UCNbITAHWUIA

MoLUHOCTb, MOTPe6nsieMyto BCMoMorate/lbHbiM 060pyAOBaHEM, OMpefensitoT TONbKO B Chegyto-
- ecnu BcrnomorarensHoe 060pydoBaHue, Tpebyemoe 415t paboThl ABUraTeNs, He YyCTaHOBNEHO Ha

- ecnm  BCcnomorarenbHoe 060py,qOBaH|/|e, HeTpeﬁyemoe AnA paGOTbI Asuratensd, yctaHOBEHO

ykasaTb NMPOLEHTHOE COAEpXaHMe mMacna ocmecw,

Pexu1m nposefieHnsi ucnblTaHWs

Bbicokas
yactoTta
BpaLleHus

YacToTa
BpaLeHus
A o

A7
A7.1 MNprmeHaemMas cmaska:
A7.11 Mapka
A7.1.2 Tun
A7.2 O6opypoBaHue, NpMBOAMMOE OT ABUratens (ecnm nmeeTcs).
WX cnydasx:
asurarene n/vunu
Ha aBurartene.
A721 MepeueHb 1 naeHTUhULMPYIOLLME NPU3HaKK
AT7.2.2
asurartensi, MuH-1
Mokasartesnb
XonocToii Huskan
xon yacToTa
BpaLleHus
P<a)

MowWwHOCTL BCNOMO-
ratenbHoro o6opyposa-
HUA. Heo6Xx04MMOro ANA
paboTbl gBuratens 3.
cm. A6.1

-

MouHoCTb BCNOMO-
ratenbHoro o6opygosa-
HUA. HeTpebyemoro Ans
pab6oTbl gBuratens 41
cm. A.6.2

A.8
A8.1

XapakTepucTuku gsuratens
YacToTbl BpauieHus gsuratens S

Huskasa yactoTa BpalleHus (na)
Bbicokast yacTtoTta BpaleHus (Nb)

- Ans ncnbitaHuii ESC n ELR:

XONOCTON X0p
yactoTa BpatieHus A
yacToTa BpallieHus B
yacrora BpaueHusa C

MUWH-1
MUH 1

MWH-1

MUH-1

MUH-1

MUWH-1

- Ana ucnbitaHua ETC:
MCXOfHas yacToTa BpalieHus

1'B ucnbitaHnn ESC.

21ToNbKo B UcnbiTaHun ETC.
3LBbluMTaloT U3 U3MEPEHHOW MOLLHOCTY ABUraTens.
41 106aBNSIOT K U3MEPEHHOV MOLLHOCTMN BUraTenNs.

5lYka3aTb flOoNyCTUMbIe OTKIOHEHUSA, KOTOPbIE A0MKHbI HAXOAUTLCA B AnanasoHe +3 % 3HaYeHui, YCTaHOB/NEHHbIX

n3rotosuTenem.

34

MUH*1

YacTtoTta
BpalleHus
B1

YacToTa
BpaLLeHust
C'>

ecnnm MCNoNb3yl T CMeChb TONANBA W CMA3KK

MoLyHocTb. KBT. noTpe6nsiemas BcnoMoraTtenbHbIM 060pyioBaHueM Npy pa3inyHbIX YacToTax BpalleHust

VcxogHas
yacTtoTa
BpalLleHuns
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A.8.2 MNMoTpebnsaemas MOLLHOCTb. KBT. n3MepeHHas B cooTBeTCcTBUM € TpeboBaHmamun TOCT P 41.24 npu pasnuny-
HbIX YacToTax BpalleHus gsuratens, rmmHl

Pe>x/M NpOBELAEHNIS UCTIbITaHs

Mokasarenb .
XonocToit YacTtoTa YactoTta YacTtoTa Viexopras

yacrota
XO, BpaLLleHus A BpalleHus B 11 BpaleHus C **
A P P BpaLLEeHVs
P(T)
MOLLHOCTb, U3MepeHHasi Ha ucnbiTa-
TeNbHOM CTeHje

P(a)
MoLuHoCTb, NoTpebnsemas Bcromora-
TenbHbIM 060pyAOBaHNEM, yCTaHaBAVBa-
eMbIM 4N ucnbiTaHnsa (cMm. A.6.1):
- ecnun obopyfoBaHNe yCTaHOBNEHO;
- €CNN He yCTaHOBNEeHOo 0 0 0 0 0

P(b)
MoluHocTb, noTpebnsemas Bcnomora-
TeNbHbIM 060pyAOBaHNEM, AEMOHTUpPYe-
MbIM Ha BpeMs UCnbITaHus (CM. A.6.2):
- ecnu obopyfoBaHNe YCTaHOBNEHO;
- eCNN He ycTaHaBNeHo 0 0 0 0 0

P(n)
MonesHas  MOLIHOCTb /[BuUratens;
P{n)=P[1)-P{a) + P\b)

A.8.3 PerynupoBku guHamomeTtpa
PerynmpoBku guHamomeTpa ansi ucnbitaHuii ESC n ELR 1 gna ucxofHoro umkna ucnbitaHms ETC
[OMKHbI GbITb OCHOBaHbI HA NONE3HOW MoLHOCcTU ABuratens P(n), ykasaHHoli B A.8.2. PekomeHpyeTtcs
ycTaHaBnuBaTb ABUraTeNb Ha UCMbITaTeNbHOM CTEH/Ee TakvM 06pa3om, 4TO6bl OH pa3BuBan NONE3HYHO MOLL:
HOCTb. B aToMm cnyyae P (T) u P (n) ngeHTuHbI. ECnmn Takas ycTaHoBKa HEBO3MOXHA UM HeLenecoobpasHa,
perynnupoBKu cnefyeTt KOppeKTMpoBaTb AN NPUBEAEHUS 3HAYEHWUIA, NONYYEHHbIX MPU U3MepeHUusX, K 3Ha-
YEHVAM MONE3HOW MOLLHOCTM, paccyMTaHHbIM Ha OCHOBE yKa3aHHol B A.8.2 thopmynbl.

A.8.3.1 McnbitaHusa ESC MELR

[vana3oHbl n3MepeHuii Ana guHamomeTpa. KBT, paccunTbiBatoT B COOTBETCTBMM C hopMynamu, yka-
3aHHbIMM B 1.2 gononHeHnsa 1 K npunoxxeHuto [.

Pexxm NpoBeAeHNS KCTbTaHus!
Harpyska B npoueHTax
XonocToii xof YacTota YacroTa Yacrora
BpaLLeHns [ BpalLlieHusa B BpaLleHus C

10 —
25 -
50 —
75 -
100

A.8.3.2 Wcnbitanne ETC
Ecnu agBuraTtenb UCNbITLIBAIOT B YCNOBUSIX, HE 06eCcneunBaroLnX N3MepPEHNE ero Nofe3Ho MOLLHO-
CTW, TO MonNpaBoYHble (POPMYNbI ANA NMPUBEAEHNSA 3HAYEHWIT N3MEPEHHOW MOLLHOCTU AN U3MEPEHHON pa-
60Tbl 3a LUK/ K3HAUYEHUSIM NONE3HON MOLLHOCTU MW NOoNe3HOoI paboThl 3a LMK, Kak 3TO onpefesieHo B
COOTBETCTBMM C pa3fenom 2 JONONHEHUS 2 KNpunoXeHuto [l. Ao/MKHbI 6bITb NpeAcTaBNeHbl M3roToBUTE-
neM aBuratensi s BCEro LMKia u 6biTb 0A06pEHbI OPraHoM No cepTutmkalmn.

1>B ncnbitaHnn ESC.
21 TonbKo B ucnblTaHum ETC.

5- 1396 35
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flononHeHne 1
(k npunoXkeHunto A)
XapaKTepuctnku yacteii TpaHCMOPTHOTO CPeACTBa, CBA3AHHbIX C ABUratenem

PasperkeHne B cMcTeMe Brycka Npu HOMUHa/IbHOWM YacToTe BpalleHusi asuratenst 1 100-NpoLeHTHOI  Harpyske
KMa

MpoTuBOAABNEHME B CUCTEME BbiMycka MNpPY HOMWHaNLHOW 4acToTe Bpallewuss gsuratens u 100-npo-

LLlEHTHOW Harpy3ke KMa

O6beM cUCTEMbI BbiNyCcKa ovB

MouHocTb, KBT, noTpebnsemas BcnomorarenbHbIM 060pyAoBaHNeM, HEO6X0ANMbIM A4NA PaboTbl ABUraTens npu
pa3nnyHbIX YacToTax BpalleHus asuraTtens, MuH-*. (CoctaB ob6opyaoBaHus ykasaH B TOCT P 41.24 B cooTBeT-
CTBUM C ycTaHaBnmBaeMbiMu B TOCT P 41.24 ycnoBusimmn pabotbl.)

Pexxvm nposefeHns ncnbmaHus

Mokasarenb XornocToii Hvzkas Bbicokast Yacrora YacroTta YacTorta VcxopHas
xof Yacrora vacrora BpaLLEeHVs BpallieHns  BpaLLeHust yacrota
BpaLLeHVs opaLLieHns AY B" c" BpaweHus 11

P(a)
MowHoOCTb BCNO-

moratenbHOro o6opy-
foBaHWA, Heobxoan-
Moroansi pabotbl Bu-
rarens 3. cm. A.6.1

36

'm icnbiTaHne ESC.
2) TonbKo ucnbitTaHne ETC.
3> BbluMTaloT 13 M3MepPeHHOM MOLLHOCTY fBUratens.
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flononHeHne 2
(K npunoxxkeHuto A)

OCHOBHble XapaKTepuctmkumn cemeiictBa ABI/IFaTeJ'IeIZ

1 O6wue napameTpbl

11 Pa6ounii uukn

1.2 Oxnaxgarowas cpeja

1.3 Yucno unnmHgpos >

14 Pa6ounii 06bemM UnMAnHApa

1.5  MpuHuMn Bnycka BO3AyXa

1.6  Twi>'KaHCTPyKUMsi Kamepbl CropaHus

1.7  KnanaHbl 1 natpy6Kn — KOH(Urypauus, pasmepbl U KOAMYECTBO

18 TonnnBHas cuctema

1.9 Cuctema 3axkuraHus (4ns rasoBbIxX jBUraTeneit)

1.10 [pyrvue xapakrepucTuKu:
- cucTema oxnakjeHus sapsga 1>

- peunpkynauunsa otpaboTasLumx rasos (P O ')

- BMPbICK BOAbI/3Mynbeumn 11

- BMpbICK Bo3gyxa Y
111 Tocnegytowas ounMcTka oTpaboTaBLLIMX ra3oB

MoATBepXAEHWE UAEHTUYHOIO (MU HAMMEHbLLEro B cllydae 6a30BOro ABuraTens) COOTHOLWEHMs,, 06beM cucte-
MbP>'TIofiaua TONMBA Ha OAVH TaKT B COOTBETCTBUM C YKa3aHHbIM Ha uarpaMMe 3HauYeHeM (YKasaHHbIMY Ha guar-
paMme 3HauYeHusIMu)

2 MNepeyeHb cemeiicTe gBuratenei
21 HanmeHoBaHve cemelicTBa u3enbHbIX gBuratenei

2.1.1 TexHUYecKue XapaKTepucTuKu gBurateneii aToro cemencraa:

3HaueHvie ans ABUrateneil cemeictea
MNokazarenb 1 2 3 4 BazoBbii

asurarenb

Tun gBuratens

Yucno umnnHapos

HomuHanbHas yacrtota BpalleHus, MUuH-'

O6beM nogayn TonaMBa Ha OAWH TakKT Npu
HOMWHaNLHOW YacToTe BpalyeHus, Mm3

HomuHanbHasa none3Has MOLWHOCTb, KBT

YacToTa BpalleHns npu MakCMMasibHOM
KpyTAWEM MOMEHTE, MUH*1

O6beM nogayv ToNMBa Ha OAWH TaKT Npu
MaKCMMa/IbHOM KpYTALLEM MOMeHTe, MM3

MakcManbHbIli KPYTALWMA MOMEHT. H M

Hu3kas yacToTa BpaleHWss Ha XON0CTOM
xoay, MuH’’

Pa6ounii 06beM LUuAMHApPa (B MpoueHTax 100
ob6bema uunuHgpa 6a3oBoro gsurarens)

">Ecnn He nmeeTcs, ykasartb «<HeT».
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2.2 HavmeHoBaHWe cemelicTBa rasoBblIx gBuUratenei

221 TexHW4YeCKune xapaKTepUCTUKK ABUrateneli aToro cemeicrea

NokaszaTens

Tvn gsuratens

Yucno unnmHgpos

HomuHanbHasa yactoTa BpalleHns, MuUH'L

O6bem nogaun ToNnBa Ha OANH TakT nNpu
HOMUHanbHOl YactoTe BpalieHus, Mm3

HomuHanbHaa nonesHas MOLHOCTb, KBT

YacToTa BpalleHus npy MakCUMaslbHOM
KPYTALLEM MOMEHTE, MUH-’

O6beM nogayn ToNAMBa Ha OAUH TakT Npu
MaKCUMaNbHOM KpyTALEeM MOMeHTe, MM3

MakcManbHbIli KpyTAWMiA MOMEHT. H M

Hnskaa yactota BpalleHWs Ha XONoCTOM
Xo4y, M nH -1

Pa6ouunii 06bemM LUAMHAPA (B NpoLEHTax
obbema unanHapa 6a3oBoro gsuratens)

PerynupoBka MOMEHTa 3axkKuraHust

Motok POT

Bo3gyLuHbIli Hacoc: nmeerca/oTcyTcTByeT

PakTnyeckas Npon3BoOAMTENIbHOCTb BO3-
[yLIHOro Hacoca

38

3HauyeHue

2

Anu aBMraTeneii cemeiiciaa

3

4

basoBbl it

aBuratens



11

1.2

13

1.4
141
14.2
14.3
15

1.6

1.7

1.8

1.9

1.10
111
112
1.13
1.14
1.15
1151
11511
1.15.1.2
11513
11514
1.15.2
1.152.1
11522
11523
1.16
1161
116.2

1.16.3
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flononHeHne 3
(K npunoxxkeHuto A)

OCHOBHbIE XapaKTepuctnkn tnna asuratensd, BxXogdaulero B cemelictBo '*

OnucaHue gBurartens

MNpeanpuaTue-u3roToBuTeb

O603HauyeHve gBurartensi, NPUCBOEHHOE N3roToBUTENEM

Pa6ouunii UMKN: YeTbipeXTaKTHbIN/ABYXTaKTHbIA 2>

KonnyectBo 1 pacnonoxxeHve UiIMHAPOB

OnameTp unanHapa

Xoa nopLuHs

MNMopsgok paboTbl UMANHAPOB

Pa6ounii o6bem gsuratens

CteneHb cxxatua 3>

YepTexx(n) kamepbl CrOpaHna 1 rofoBKU NOPLUHA

MUVHUManbHOE NonepeyYyHoe CeveHmne BMyCKHbIX U BbIMYCKHbIX KaHaNoB

YacTtoTa BpalleHns X0MoCToro xoja

MakcumanbHasi nonesHas MOLLHOCTb KBT npu
MakcrmanbHas fonyctumas yactota BpalleHus gsurarens

MakcManbHbI NoNe3HbI KPYTALWMA MOMEHT H ™M npn
MprHUMN paboTbl: ¢ BOCNNAMEHEHNEM OT CXaTua/C NPUHYAUTENbHBLIM 3axkuraHnem 21
Tonnneo: gusenbHoe.'CHI /NI rpynnbl H/MT rpynnbl L/NT rpynn H v L/ataHon 2>
Cuctema oxnakgeHus:

XXungkocTtHas:

Buna >kngkoctu

LinpkynaunoHHbIli(ble) Hacoc(bl): nMeeTcsi/oTcyTcTByeT 2>

Xapaktepuctnkn nam mapka) n tun(bl) (Mpy HanM4uMM Hacoca)
MepegaToyHoe(ble) yncno(a) (Npy HaAMUYUKN Hacoca)

Bo3pgywiHas:

Komnpeccop: nmeetcaydrrcyrcreyet 11

XapaKtepuctuki unun mapka(u) n tmn(bl) (MpyM HaTMYnM KoMnpeccopa)
MepegaToyHoe(blie) Yyncno(a) (NpyM HanMYUM Komnpeccopa)

Temnepatypa, ycTaHaBnMBaemMas U3rotoButenem:

XXnaKocTHoe oxnaxKaeHve: MmakcumanbHas Temneparypa Ha Bbixoge

BosayliHoe oxnaxpaeHue:
Ba3ncHasa Touka
MakcrmanbHasi Temneparypa B 6a3vMCHON Touke

MM

MM

cm3

MM2
MUH" 1
MUH-1
MUH 1

MnH"1

K

MakcuManbHas TeMneparypa BryCKHOIO BO3fyXa Ha BbIX04e U3 NMPOMEXYTOUHOro oxnaguTens (npu Hanu-

unn)

MpeACTaBNSIOT 4NS1 KaXKAOTro ABUraTens cemeicraa.

2] HeHy>kHOe 3a4epKHyTb.
3> YKasartb Jonyck.

K

39
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1.16.4

1.16.5

1.16.6

1.16.7
117

1171
1.17.2
1.17.3

1.17.4
1.18

22

221

2211
22.1.2

22.13

2214
2.2.15
2216
2.2.1.7
2.2.18
2219

222
2221
2.2.3
2231

MakcrmanbHasi Temneparypa oTpa6oTaBLUMX ra30B B TOUKE BbIMYCKHON(bIX) TPY6bI(TPYD) PALAOM C HapyK-
HbIM”) hnaHuem(amu) BbINyCKHOro(bIX) KonnekTopa(oB) uan typboHarHetatens (TpyboHarHetareneil)
K

Temneparypa Tonnnea: MuH. K. makc. K
(ans guseneii — Ha BXofde TOMJMBHOrO Hacoca, AN rasoBbIX ABUrateneil — Ha nocnegHeli ctyneHu pery-
natopa AaBneHus)

[laBneHune Tonamea: MuH. K/la. Makc. klMa Ha nocnefHeli cTyneHn perynatopa gas-
NeHust (TONbKO ANSA ra3oBbIxX ABUrarteneii, paéotarowwmx Ha Mr)

Temnepartypa CMasku: MuH. K. makc. K
TypboHarHeTtatenb: nmeercs/oTcyTcTByeT

Mapka

Tvn

OnucaHmne cuctembl (Hanpumep, MakCUMaibHOe AaBneHve HafayBa, Hanuuve pefyKUMOHHOro KnanaHa,
ecnm NpUMeHNMO)

MpomexXyTouHbIii oxnaguTens: nmeertca/orcytcreyet 11

Cuctema Bnycka
MakcumManbHO AOMycTMMOE paspekeHue Ha Bhycke Mpyv  HOMUWHaNbHOW 4YacToTe BpalleHus gasurartens.
KOO-NpoLEHTHOI Harpyske 1 ycnoBusx paboTbl B cootBeTcTBUN ¢ TOCT P 41.24 KMa

Cnctema Bblinycka

MakcumanbHoe npoTuBoAaBneHne, [ONYCTUMOEe Ha BbINyCKe, NMPU HOMWHaNbLHOW 4acToTe BpalleHus

fAsuratens. 100-nMpoueHTHON Harpyske u ycnosmsx paboTbl B cootBetctBun ¢ [OCT P 41.24
KMa

0O6beM cuctembl BbINycka am3

CpeacTBa, NpUMeHsieMble ANsi OrpaHNYeHunsl BbIGPOCOB BPEHbIX BelecTs

YCTPOWCTBO ANS1  PELUPKYNSALMN  KapTEPHbIX ra3oB (ONUCAHWE U YEPTEXN)

[ononHnTenbHble YCTPOICTBA, OrpaHMumBatoLLMe BbIGPOCH! BpeHbIX BELLECTB (eCNM TaKoBble UMEIOTCS U1
He YNOMSIHYTbI B APYrOM MyHKTE)

KaTtanmtuueckwii HeliTpanm3aTop: umeetcs/otcyTciByet 1>

KonnyectBo Katanmtnyeckmx HeVITpaﬂM3aT0poB n 3n1eMeHToB

Pa3mepbl, hiopma 1 06beM KaTanmTMyeckoro(nx) Helitpanmsatopa(oB)

MpuHLUMN geiicTBUS KaTanmnsatopa

CymmapHas 3arpy3o4Has j03a gparoueHHbIX meTannos
OTHOCUTeNbHas KOHLUeHTpauus

Hocutenb katanmsaTtopa (CTpyKTypa u marepuan)
MNoTHOCTL fiYeeK HanonHuTens

Tn Kopnyca KatanurmyBckoro(ux) Kkentpanusaropa(os)

PacnonoxxeHve Katanutuyeckoro(nx) HeiTpanusatopa(oB) (MecCTo M OTHOCUTENbHOE MOMOXKEHME B Bbl-
NyCKHOM TpaKkTe)

[Jatunk kucnopoga: nmeetcsa/orcyrcreyet 1
U
Bnpbick Bo3gyxa: ga/HeT 1>

Tun (nynbcupytoLas nogada, KoMnpeccop v T.4.)

11 HeHy>XHO€e 3a4epKHYTb.

40



224
2241
225
2251
2.2.52
2253
2254
2.2.6
2.26.1

31
3.11

3.1.2
3121
31211
3.1.21.2
3.12.13

3.1.21.4
3.1.214.1
3.1.21.4.2
3.1.2.2
3.12.21
3.1222
3.1.2.3
3.1.231
3.1.2.3.2
3.1.2.33

3124

31241
3.1.24.2
3.1.243

3.1.24.4
3.1.2.4.5
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POT: pa]'Her 1L

XapaKkTepuctnku (Mpon3BOANTENBHOCTb NT.A.)

CaxeBblil hunbTp: uMeeTca/otcyTcTeyeT 11

Pa3mepsbl, thopma 1 eMKOCTb CaXkeBoro punbtpa

TN N KOHCTPYKUUA CaXeBOro unbtpa

PacnonoxxeHvne (OTHOCMTENbHOE MONOXEHWE B BbINYCKHOM TpakTe)
MeToa unu cucteMa pereHepauyun: onvcaHme U<uim Yyeprexx
[lpyrne cuctembl: UMeroTcsi/OTCyTCTBYIOT 1>

OnuvcaHne 1 NpUHUMN paboTbi

Mopaua Tonnnea

[u3enbHble gBuraTenu:

ToNAMBHbIN Hacoc
JaBnexHve 2> KMa nan xaoakteomctuka 11

Cucrtema Bripbicka

TONAMBHbBIN HAcoOC BbICOKOrO JaBNeHUS:

Mapka(u)

Tun(bl)

Mpoun3BoAnNTENLHOCTL MM3 2>3a TaKT Nou YyacToTe BpalleHusa asurarens MWH

N MakCMMalbHOM 3Ha4eHUn BNpbICKa NN XapakKTepuctnka BhnpbIiCKa 2

YKasaTb UCMOob3yeMblii METOA onpegeneHuns NPOM3BOANTENLHOCTU: Ha ABUraTene/Ha HaCOCHOM CTEeHfe M.
Ecnn npefycMoTpeHa peryiupoBKa flaBneHunst BNpbICKa, MPUBECTY 3aBUCHMOCTbL Nojayun TonavMea v gasne-
HUSA BNPbICKA OT YaCTOThbI BPaLLeHNs ABuratens

OnepexkeHvie BrnpbIcKa:

[unarpamma onepexxeHusi BripbicKa

CraTnyeckas perynposka hasbl BnpbIicKa 2

JInHnAa nogaun TonavMBea Nog faBneHnem:

OnnHa MM
BHyTpeHHUIA fuameTp MM
dopcyHKa(n):

Mapka(n)

Tun(bl)

JlaBneHue B HauanbHbIi MOMEHT BMpbiCKa KMa nnn gnarpamma nU3mMeHeHus
fasneHuna 1> 2>

Perynsatop:
Mapka(n)
Tun(bl):

YacToTa BpalleHusi B MOMEHT MPeKpaLLEHNs NMojayn TonaMBa npyu NOHOW Harpy3ke

MWH'1
MakcumarnbHas yacTtota BpalweHusa 6e3 Harpysku MWUH-1
YacTtoTa BpalleHusa XonocToro xoga MUH-'

11 HeHy>XHOE 3a4epKHYTb.
21 YKa3aTb JOnyCK.
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3.1.3 Cuctema nycka XoNnoAHoro gsuratens:

3.1.31 Mapka(v)

3.1.3.2 Tnn(bl)

3.1.33 OnucaHne

3.1.34 BcnomoratenbHoe cpefcTBO obneryeHus nycka:
3.1.34.1 Mapka

3.1.34.2 Tun

3.2 OBuratenu, paboratowme Ha ra3oBom Tonamee

321 Tonnueo: NpMpoOAHbIN ra3/CHI 1L

3.2.2 Perynatop(bl) saBneHus nnm ucnaputens'perynatop(bl) gaBneHuns 'h
3221 Mapka

3.2.2.2 Tun{bl)

3.2.2.3 Yncno ctyneHeli CHMKeHVs faBneHuns

3.224 [laBneHve Ha nocnefHel CTyneHn: MuH. KMa. makc. KMa
3.225 YnNcCno OCHOBHbIX TOYEK PErynnmpoBKu

3.2.2.6 Yncno Toyek perynvpoBKM XOJNIOCTOro xoja

3.2.2.7 Homep cepTugumkara cootsetTcTBusa TpeboBaHnam roCT P

3.23 TonnMBHasA cuctema:

cMecuTenbHOe ycTpoiicTBo/nofava rasa/BrpbICK XXUAKOCTU/HENOCPeACTBEHHbIN BrpbIcK 1L

3.231 PerynuposaHue coctaBa cMmecu

3.23.2 OonucaHve cuctemMbl W/ guarpamma n YyepTexm

3.2.33 HomBo cepTugumkara cooTBetTcTBusa tpeboBaHnam rOCTP
3.24 CmecuTenbHOe yCTPOMCTBO:

3.24.1 Konnuectso

3242 Mapkamu)

3.243 Tun(bl)

3244 PacnonoxeHve

3.245 BO3MOXHOCTN perynmpoBKu

3.2.4.6 Homep ceotuthnkara cootseTcTBmsa TpebosaHnamMIOCTP
3.25 BnpbICK BO BMYCKHOW KONNEKTOP:

3.251 BMpbICK: 04HOTOYEYHbI/MHOrOTOYEYHbIR *>

3.25.2 BrpbICK: HenpepbIBHbIA.'CUHXPOHHbBIV/NocnefoBatenbHbIn 11
3.253 O6opyfoBaHue gnsa BrpbICKa:

3.2531 Mapka(u)

3.25.3.2 Tun(bl)

3.25.3.3 BO3MOXHOCTU perynnpoBKu

3.2534 Homep ceptudumnkaracoorseTcTBusa TpeboBaHnasmM FrOCTP
3.254 Mopatowuii Hacoc (ecnu umeeTcs):

3.254.1 Mapka

3.254.2 Tun(bl)
> HeHy>KHOe 3a4epKHyTb.
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3.25.4.3 Homep cepTudmkarta coorseTcTBUsA TpeboBaHmam O CTP
3.255 dopcyHKa(n):
3.2551 Mapka(n)
3.255.2 Tun(bl)
3.2553 Howp ceptudmnkara coorsetcTBusa TpeboBaHamlOCTP
3.2.6 HenocpeAcTBEHHbI BMPbICK:
3.26.1 TonnueHbI Hacoo'perynatop faBneHusa
3.26.1.1 Mapka(un)
3.2.6.1.2 Tun(br)
3.2.6.1.3 Perynuposka BnpbIcKa:
3.26.1.4 Homep ceptudmnkaTta cootBeTcTBUSA TpeboBaHusm FOCT P
3.2.6.2 dopcyHxa(un):
3.26.21 Mapka(u)
3.2.6.2.2 Tun(el)
3.2.6.2.3 [laBneHne B Haya/lbHbI/i MOMEHT BNpbICKa, KMa nnu gnarpaMmma n3aMeHeHus fjaBneHuna >e 2>
3.26.24 Homep cepTtudmnkarta cootseTcTBus tpebosaHnsam FOCT P
3.2.7 ONEKTPOHHBbI ynpaBnsoLLuii 6nok (3YB):
3.2.7.1 Mapka(un)
3.2.7.2 Tun(bl)
3.2.7.3 BO3MOXHOCTU perynmpoBkKu
3.2.8 O6opypoBaHue, npejHadHayeHHOe HenocpeAcTBEHHO Ana paboTbl Ha M
3.28.1 BapuaHT 1 (TonbKo ANsi cnyyasi Bblgaun cepTuuKaTtoB COOTBETCTBUSA Ha ABUraTenu, npejHasHauyeH-
Hble 4151 PaboTbl HA TONIMBE HECKO/bKMX KOHKPETHBLIX COCTABOB):
3.28.1.1 CocrtaB Tonea
KOMIMOHEHT MonspHas gons. %
nexogHast MaKCcVMasTbHas MVH/MaIbHas!
MeTtaH (CHJ
3taH (CrHe)

MponaH (C.HY)

BytaH (C.HJ
C5/C5+

Kncnopog (O.)

NHepTHbIV ra3 (N.. He. nt.n.)

3.2.8.1.2

3.28.1.21

dopcyHka(un):
Mapka(un)

3.2.8.1.2.2 Twun(bl)

3.2.8.1.3

Mpoyee (ecnn NPUMEHNMO)

11 HeHy>KHOe 3a4epKHYTb.
2> YKa3aTb JonyCK.

B - 133B
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3.2.8.2

4.2

51

5.2
521
5.2.2

53

5.4

5.5

551
55.2
5.5.3
5.6

56.1
5.6.2

BapuaHT 2 (ToNbKO B ciyyas Bblgauu CEpTUHPUKATOB COOTBETCTBUA ANA paboTbl HA TONIMBE HECKO/b-
KX KOHKPETHbIX COCTaBOB)

rasopacnpegenexue

MakcmanbHbIiA X0[ KnanaHoB U ha3oBble Yrbl OTKPbITUS U 3aKPbITUSA, OnpejensiemMble OTHOCUTENbHO
«MepTBbIX» TOYEK W/IN 3KBUBA/IEHTHbIE laHHble

HopmupyeMble u/vunm yctaHaBnMBaemble Ananas3oHbl 3HaYeHi

Cuctema 3axuraHvs (TONbKO ABUraTenn ¢ NCKPOBbIM 3aXkKuraHvem)

Tun cucTeEMbI 3aXKUraHuS:
obLas KaTyllKa 1 CBeun 3aKuraHusi/oTaenbHas KaTyllka U CBeun 3adkuraHusi/Katyllka Ha cBeve/gpyroe
(ykasartb)

YCTPOMCTBO yNpaBieHUs 3aKuraHiem:

Mapka(un)

Tun(bl)

[unarpaMmma onepeXkeHusi 3akuraHvisi|’MHoronapameTpuyeckas xapakrepucTvKa yrna onepexkeHns 3axkura-
HUA e 2>

Perynuposka MoMeHTa 3akuraHuns 21 rpagycos o BMT npu yacTtoTte BpaLieHus MUH*1
1 MOHXEHUN JaBNEeHNA BNYCKa, KMa

Ceeun 3axkuraHus:

Mapka(u)

Tun(bl)

YcraHoBKa 3a3opa

Katywka(n) 3axxuraHms:

Mapka(un)

Tun(bl)

11 HeHy>XHOe 3a4epKHYTb.

2> YKa3sartb [lonycK.
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Mpuno>xeHvne b
(o6a3aTtenbHoe)

dopmMa NpuNoXKeHNa KcepTuurukaTy COoOTBeTCTBUSA TUNa ABUratensa c BOCNNaMeHeHnemMm o T
cxKaTtus, Tuna gBuratens, pabotat U, ero Ha NPUPOAHOM rase, UAM Tuna ABuratens
CNPUHYAUTENbHBIM 3aXuUraHmem, pab6oTatlo L, ero Ha CXXUXKEeHHOM He(pTAHOM rase,

Kak 0TAeNbHOTO TEXHMYECKOro arperata B OTHOWEHNN BbIGPOCOB BPeAHbIX BELW, €CTB

BnaHk cepTutnkara cootseTcTems Ne
Bcero ctpaHuy,
POCC »

NPUNOXEHWE

K cepTuurkaTty CoOoTBETCTBUSA ABUraTens aBTOTPaHCNOPTHOrO CpescTBa B OTHOLLEHMM BbIGPOCOB
BpeAHbIX BeL,ecTB Ha ocHoBaHun TOCT P 41.49 (04)

1Ton gBurartens

2 MpyHUKMN CropaHysi: BocniaMeHeHne o T
oXKaTns/NpuHyaMTENbHOE 3aXKUraHne 3>

2.1 Bug tonnnea

3 MaKkcvManibHOE paspeskeHre Ha BrycKe

4 MakcumanbHoe NpoTUBOJaBIeHEe Ha BbiNycke
5 MowHocTb, noTpebnsemas obopyfoBaHMEM, NPUBOAVMbIM O T ABUTaTens:
- B MPOMEXYTOUHBIX PEXKUMEX. ......coviieiiiiiriiiieisisss e KBT
- HOMUHa/IbHas
6 OrpaHnyeHns Ncnonb30BaHMA (ecnn NPYUMEHNMO)

7 YpOBHM BbIGPOCOB BpefHbIX BeLLeCcTB ABMraTens/6a3oBoro gsurarens:
7.1 cnbiTaHne ESC (ecnu npuMeHnmo):

[ O I r/kBt

....................................................... r/kBt

..T/KBT
.................................................... r/kBT
7.2 VcnbitaHne ELR (ecnv npyMeHnMO):
JBIMHOCTD ..ot m~1

7.3 cnbiTaHne ETC (ecnm npuMeHMMO):

C O et r/kBT
THC o r/kBT
NMHC ..o r/kBT
CHA .o r/kBT
NOX vt r/kBT
P T e r/kBt

8 [iBuratenb, NpeAcTaBAeHHbI 415 UCTIbITAHWIA:

PyKkoBOAWTENb OpraHa no ceptudukaunm

noanmnce wHuumanw, damunus

KcnepTt

noanuce WHuUMAnE  hamunun

Hoi/ep cepTudmkarta cooTBeTCTBUA NO [OCpeecTpy. NPUCBOEHHbIN cornacHo MoctaHoBNeHUIo foccTaH-
papta Poccum o1 24.10.2000 Ne71.
r] HeHy>kHOe 3a4epKHYTb.
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MpunoxexHne B
(o6a3aTtenbHoe)

dopmMa NpUNOXKEHNA KCepTudhNKaTy COOTBETCTBUSA TUNa TPAHCNOPTHOTO cpeAcTBa
BOTHOLW EHNN BbIGPOCOB ero ABMUratenemM BpejHbIX Bel,ecTB

BnaHk cepTudmnkarta coorsetTcTBma Ne
Bcero ctpaHuy,
POCC »

MPUNOXEHUNE

KcepTudukaTty COoTBETCTBUSA TPAHCNOPTHOIO Cpe/AcTBa B OTHOLLEHUN BbIGPOCOB ero Asuratenem
BpefHbIX BellecTB Ha ocHoBaHUM TOCT P 41.49 (04)

1 MakcrmanbHoe paspexkeHne Ha enycke .KMa

2 MakcMaiibHOE MPOTUBOAABIEHNE, HA BBIMYCKE. ........coueieiiaiiieiieieee e seeeeie e KMa
3 MoLHocTb, noTpebnsiemas o60pygoBaHMeM, NMPUBOAVIMbIM O T ABUraTens:
- B MIPOMEXKYTOUHBIX PEXKUMAEX . ......vvreerieeeieeresesieetseresesiseseeneees KBT
SHOMUHAUIBHASA ..ottt KBT
4 Mapka ntnn geurartens
5 YpoBHM BbIGPOCOB BpeAHbIX BELLLECTB Burarens/6a3osoro gsurartens:

5.1 VcnbiTaHne ESC (ecan NpUMEHUMO):

CO et r/kBt
THC e r/kBT
NO e r/kBT
P T e r/kBT

5.2 WcnbiTaHne ELR (ecav npymeHnmo):
JBIMHOCTb ..ot e e nr*

5.3 UcnbiTaHne ETC (ecav NpYMEHNMO):

CO i a(kBT
THC s r/kBt
NMHC...oo r/kBt
CHA. o r/kBT
|\ O TR r/kBT
P r/xBr

6 [lBuratens, npeacraBneHHbl 415 UCnbITaHuii

PyKoBOAWTENb OpraHa rno cepTupmKaumnm

noanuce WHuunanwe , hbamunus

akcnept

nognuce wHuunanu , hbamunus

Homep cepTudnkaTta cooTBeTCTBUA MO [OCpeecTpy. NPUCBOEHHbIN cornacHo MoctaHoBneHuto foccTaH-
fapTta Poccumn o1 24.10.2000 N9 71.
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Mpunoxexue I
(o6a3aTtenbHoe)

MapKI/IpOBKa 3HaKOM cooOoTBEeTCTBMUA

.1 MapkvpoBka BKIKO4YaeT B cebs:
.11 3Hak cooTtBeTcTBMA No FTOCT P 50460 ¢ HAHECEHHLIMW B HDKHEN €ro 4acTu NocnefHUMM YeTblpbMs

3HaKaMu 0603HaueHns opraHa no ceprTumrKaumm, BblgasLlero ceptTuuKar CooTBeTCTBUA.
I.1.2 YcnoBHoe 0603HaueHne pumckoii umdpoii (1, 1. [l nam 1V) npeaensHoro ypoBHS BbIGPOCOB BpeaHbIX Be-

uecTs B COOTBETCTBUM € 4.6.4 ntabnuuyei (tabamyamu) B 5.2.1.
r.1.3 Ana gsurateneid, pabotatowmx Hall. — ycnoBHoe 0603HaveHe B1Aa(0B) TONnBa, AN paboTbl Ha KO-

TOpoM(bIX) NpegHasHayeH cepTuduumpyembli Tun geuratens (TC) BcootBeTcTBUM C 4.6.4.1 (MCNONb3YIOT GyKBbI

naTUHCKOro andgasuta n nx kombmHaumm— H. L. HL. Hp L, n HLJ.
I.1.4 O6o3HaueHne HOpMaTMBHOIO JOKyrneHTa (B gaHHom cnydae — TOCT P 41.49). Ha OCHOBaHUN KOTOPOro

6b1/1 BbljaH CEPTURUNKAT COOTBETCTBUS.
I.1.5 CnpaBa 0 T 0603HaYEHVIsi HOPMATVBHOTO OKYMEHTa, B CKOBKax, 0603HauYeH e nocneHeli cepum nonpasok

k MNpasunam ESK OOH Ne 49 (B faHHOM ciyyae — nonpasok cepun 04). yuteHHoW BIOCT P 41.49.
I.2 MprMep MapKMpPOBKU ABUTaTenNs, npegHasHadyeHHoro ans pab6otbl HAMl. n TC. yKOMNIEKTOBaHHOTO TaKUM

ABuratenem, npusegeH Ha pUcyHke I 1

| HL TOCT P 41.49(04)
©
AS104

PucyHok . 1

Pumckasn uudpa | ykasbiBaeT, 4to gBuratenb/TC no npefenbHbIM 3HAYEHVSIM BbIGPOCOB BpeiHbIX BELLEeCTB
COOTBETCTBYETYPOBHIO | N0 4.6.4 (NpejenbHble 3HaYeHN KOHKPETHbIX BpeAHbIXBELLLEeCTB, COOTBETCTBYIOLLME aTOMY
YPOBHIO, YKa3aHbl B CTpokax A Tabnuy 2mn 3B 5.2.1).

CoueTaHue naTUHCKMX 6ykB HL B cooTBeTCcTBMM C 4.6.4.1 yKa3blBaeT, YTO gBuratenb npegHasHayeH ans
pa6otbl Ha Ml rpynn H n L.

.3 MpuMep MapKMpOBKKU ABUraTensl, npegHasHavyeHHoro Ans paboTbl Ha gusensHomM Tonanee wam CHI. n TC,
YKOMMNEKTOBAHHOrO TakuM Aguratenem, B cnydyae, Korga gBuratenb/TC ceptudmumpoBaH Ha COOTBETCTBUE
FOCT P 41.49 v gpyrMm HOpMaTtnBHLIM JOKYMEHTaM, NpuBeLeH Ha pucyHke I.2.

I FOCT P 41.49(04)

AA04 1,30 TOCT P 41.24(03)

PucyHok .2

Pumckas undipa Il B suelike, kpaliHei cneBa B BepxHeli CTPOKe, yKa3biBaeT, YTo ABuraTeab/TC No npegenbHbiM
3HauveHnsIM BbIGPOCOB BPefHbIX BeLLeCTB, ycTaHOBNeHHbIM TOCT P 41.49. cooTBeTcTBYeT yposHto Il no 4.6.4 (npe-
[leNbHble 3HaYeHVs KOHKPETHbIX BpeiHbIX BELLeCTB, COOTBETCTBYIOLNE 3TOMY YPOBHIO, yKa3aHbl B CTpOKe Bl 1a6-
any, 2 n 3 B 5.2.1). HesanonHeHHas sadelika cnesa o T 0603HaveHns TOCT P 41.49(04). yka3blBaeT HA TO. 4TO ABUra-
TeNnb npegHasHayeH 415 paboTbl Ha agv3ensHom Tonavee uam CHI.

B HWKHeli CTpoke MapkupoBky o60o3HadeHre TOCT P 41.24(03) yka3blBaeT, YTo gBuratens (u/wum TC) Takxe
cepTngmrLmMpoBaH No AbIMHOCTU oTpaboTaBLInX ra3oBHacooTBeTcTBUE TOCT P 41.24. B KOTOPOM yuTeHa nonpas-
ka cepumn 03 K Mpasunam ESK OOH Ne 24.

Yncno 1.30cneBa o T 0603Ha4eHnaT O CT P 41.24(03) ykasbiBaeT, YTO KOPPEKTMPOBAHHbI KO3(h(PULMNEHT CBB-
TonornoweHnsa coctasnaeTt 1.3 w1

NMpumeyvaHune — O603HAYEHNE OpraHa Nno cepTumKaLnm NpUBELEHO B KayecTBe npumMepa.

n Mpu nonyyeHnn odurumanbHOro yTBepXXaeHus Ha cootBeTcTBue MNpaBunam EQK OOH mMapKMpoBKy ocyLecTBas-
10T 3HaKOM O(hMLMaNbHOr0 YTBEPXKAEHMA No npunoxxeHnto 3 K NMpasmnam ESK OOH Ne 49.
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Mpuno>xeHve [
(o6a3aTtenbHoe)

Mpouenypa uvcnbiTaHWi

[.1 BeefeHue

[.1.1 B HacTosiLeM NPUNOXKEHUWN ONMcaHbl MeTOoAbl OnpejeneHus BpeAHbIX razoobpasHbIX BeLecTs, BPeHbIX
yacTuy 1 AbiMa, cogepXkallmxcs B Bblbpocax MUCMbITyeMbIx aurateneii. NpnBegeHbl onucaHus UcnbITaHW Tpex BUAOB,
KOTopble crefyeT NPUMEHsSTb B COOTBETCTBUM C 5.2:

[.1.11 WcnbiTaHne ESC, npeacTasastollee cO60M LMK, COCTOAWMI 13 13 yCTaHOBMBLUMXCS PEXMMOB.

0.1.1.2 NcnbitaHne ELR. cocTosiwee 13 nocnegoBaTefibHbIX CTyNeHYaTbliX U3MEHEHWI Harpy3ku npy pasanyHbIixX
yacToTax BpalleHUs, ABNAIOLNXCA COCTaBHbIMW YacTaAMU eAMHON npoLeaypbl UCMIbITAHUS U BbINONHAEMbIX OfJHOBPEMEH-
HO.

[.1.1.3 UcnbiTaHne ETC. npeacTaBnstowiee coboil NOCeKyHAHY0 NocnefoBaTebHOCTb NEPEXOAHbIX PEXVMOB.

[.1.2 VcnbiTaHns BbINOMHAIOT Ha iBUraTesne, yCTaHOB/IEHHOM Ha UCMbITatelbHOM CTeH[e U COEeJUHEHHOM C UHa-
MOMETPOM.

.1.3 MpuHUMNbI NpoBeAEeHUs N3MepeHnii

BbI6GpOChI BpeAHbIX BELECTB U3 ABUratens, ypoBeHb KOTOPbIX NOANEXUT U3MEPEHUIO, BKIOYAlOT B ce65 ra3oob-
pasHble BellecTBa (OKCUA yrnepoga; obliee KONMYecTBo yrneBoA0pOA0B — ANSi AU3eNbHbIX U ra30BbIX ABUrateneii Tob-
KO B ucnbiTaHun ESC; yrneBofopogbl, He cogepXkaliye MeTaH. — NS AN3eNbHbIX W ra3oBbiX ABUraTeneil Tonbko B
ucnbitTaHuy ETC: MeTaH — Ans rasoBbIX ABUrarteneii Tonbko B ucnbitaHnm ETC 1 okcugbl a3oTa), BpeaHble YacTullbl (ans
An3enbHbIX ABUrarenei, Ans rasoBbix gBurateneil Tonbko ansa ctpok C B Tabanuax 2 n 3 B 5.2.1) u gbiM (TONLKO AnA
An3enbHbIX ABurateneit B ucnbitaHnm ELR). Kpome Toro, B kavecTBe MHAMKATOPHOrO rasa s onpegeneHns Kosadhbuum-
eHTa pa3baBneHns B cMcTemMax NoaHOro U 4acTMYHOro pas3baBneHns NoToKa YacTo UCMONb3YIOT ANOKCUS yrnepoga. Kak
nokasana MH>xeHepHas npakTuka, n3MepeHne obLLero cogep>xaHna gnokcuga yrnepoga Moxet 6biTb 3th(heKTUBHbIM WH-
CTPYMEHTOM AN1S BbISBNEHMSA NPO6aeM, BO3HMKAIOLLMX NPU U3MEPEHMAX B MpoLiecce NpoBefeHns UCNbITaHuii.

[.1.3.1 VcnbiTaHne ESC

B npouecce BbINONHEHMA NpeAnMcaHHON NocnefoBaTebHOCTN PEXVMOB Ha NPOrpeToM ABuratene Heobxoanmo
NOCTOAHHO U3MepPSTb KONMYECTBEHHbIe 3HAYEHWNSA YNOMSIHYTbIX BbilLe KOMMOHEHTOB BbIOGPOCOB U3 ABMratens nyrem ot6o-
pa Npo6 HeouuLleHHbIX O0TpaboTaBLLINX ra3oB. McnbiTaTenbHbli LKA COCTOUT U3 HECKObKMX PEXMMOB, Xapakrepusye-
MbIX CO4YETaHUSAIMW Harpy3oK 1 YacToT BpalleHusl, KOTOpble MOKPbIBAIOT TUMOBOM AnanasoH 3KCMyaTalMoHHbIX PEXMMOB
AN An3enbHbIX ABUraTeneil. B TeueHne KaKgoro pexkuma n3MepsitoT KOHLEHTPaLMIO KaXKoro COCTaBstoLLLErO BPEeJHOTO
BelLlecTBa, MHTEHCMBHOCTb MOTOKa OTPa6oTaBLUMX ra30B U BbIXOAHYHO MOLLHOCTb. HE06X0AUMO TakKe onpeaensiTe Macchbl
BpefHbIX BellecTB. [Ipoby BpeAHbIX YacTuL, PacTBOPAOT KOHAMLMOHNPOBaHHbLIM OKPY>KatoLLWIM BO34yXOM. OTOUpatoT ofHy
npo6y nocne OKOHYaHWs MOAHOMO LMKAa UCNbITaHUIA U NPOMyCcKatoT ee Yepe3 COOTBETCTBYOLWME (UbTPpbl. Maccy Kakgo-
ro BpefHoro BelecTsa B BbIGpoOcax Burarens, OTHECEHHYIO K KunosartT-yacy [r/(KBT-u)]. paccunTbiBatOT Kak 37O Npeanu-
CaHo B [JONoNHeHNN 1 KHacTosweMy npunoxeHuto. Kpome toro, namepsotT NO, B Tpex TouKax, BbI6paHHbIX OpraHom no
cepTuduKaummn B npefenax KOHTPONbHOW 061acTu, 1 CPaBHMBAIOT U3MEPEHHbIE 3HAUYEHUSI C PacYeTHbIMW 3HAYEHUAMU
ANS TeX PeXMMOB UCMbITATENbHOrO LKA, COBOKYMHOCTb KOTOPbIX NepeKpbiBaeT Bbl6paHHble TOUKN N3MEPEeHWA.

MpumeyaHune — Touku ana nsamepenus NOXBbIGUPAIOT C NCMONb30BAHNEM CaHKLIMOHMPOBAHHbIX cTaTucTMYec-
KX METOAOB paH4oMMU3aLun.

[.1.3.2 NcnbiTaHne ELR

B npouecce ucnbiTaHus, Uefib KOTOPOro — OnpejenvTb peakuuio gsuraTtens Ha npeanuvcaHHyto Harpysky, AblM-
HOCTb NPOrpeToro ABuUratens onpefensitoT ¢ NOMOLLbLIO AbiMOMepa. VicnbiTaHne 3akntovaeTcs B nocnejoBaTtefibHOM no-
BbILLEHNWN Harpy3Ku Ha fBuratenb HauyvHasa ¢ 10 % snnoTtb o 100 % npu Tpex pasnyHbIX YacToTax BpalleHus gsurate-
na. Kpome Toro, Heo6xoAaMMO LOMOMHUTENBHO UCMNbITATb ABUraTeNb B YETBEPTOM HAarpy304HOM pexume, BblGPaHHOM
OpraHom o cepTuduKaunn, n cpaBHUTb MU3MEPEHHbIE 3HAYEHWSI CO 3HAYEHVSIMU, MOYYEHHbIMW HA paHee NCMob30BaH-
HbIX CTYNEHAX Harpy3ku. MMKOBOE 3HAYEeHWe AbIMHOCTM OMNPeSEeNsitoT, UCNONb3ys anropuTM YCPeAHEHMUS, ONUCaHHbI B
[OMONHEHUN 1 K HACTOALLEMY NPUNOXKEHWIO.

n pnmMmedyaHune — rC|10I'I0]1HI/ITe]1I>Hl>If/ll HarpySOHHbll‘fl pexum Bblﬁl/lpa}OT C ucnosnb3oBaHnemM CaHKUMOHUPOBaHHbIX
CTaTUCTN4eCKMNX MeToaoB paHaoMU3aunn.

[.1.3.3 VicnbiTaHne ETC

B npouecce BbINOMHEHNSA Ha NPOrpeTom Asuraresne npeanucaHHoro NepexoaHoro uMKia, OCHOBaHHOIO Ha BOCMPO-
n3BefeHNN 0COBEHHOCTEN aKCNNyaTaLMOHHbIX PEXXUMOB pPaboTbl MOLUHbIX iBUraTeneii, yctaHaBaMBaeMblX Ha rpy3oBble
aBTOMO6UAN 1 aBTOOYCbI, BbiLLEYNOMSHYTbIe BbIOPOCHI BPeAHbIX BELLLECTB ONpefenstoT nocne pa3basneHns BCero Konu-
YyecTBa O0TpaboTaBLUMX ra30B KOHAWLMOHMPOBaHHbIM aTMoc(epHbIM BO34yxoM. C NOMOLLbIO cUrHaNoB obpaTtHoli cBsA3N,
OTCNEXMBAIOLMX 3HAYEHUS KPYTALLEro MOMEHTa M YacToTbl BpalleHVs 1 NocTynarowmux ¢ juHaMmomeTpa, HeobxoaMmo
npovHTerpnpoBaTb MOLLHOCTb MO BPEMEHW LMKNa U B pe3ynbTaTte nonyyutb paboTy, BbINONHEHHYIO ABUraTtenem B Teye-
Hue umkna. KoHueHTpaumm NOxun HC 3a uukn onpefensatoT UHTerpyupoBaHnemM curHasna, noctynaroLwero oT aHanmsaropa.
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KoHueHTpaummn CO. CO02n NMHC moryT 6bITb onpegeneHbl NyTeM UHTErPUPOBaHUSA CUrHanNa, NOCTynaroLlero ot aHanm-
3aTopa. UAM UCMonb30BaHWA Npoueaypbl HakomneHus npobbl B pesepsyape. [N BPeAHbIX YacTul, COOTBETCTBYOLIME
KO/mMyecTBa Npo6 cobMparoT Ha NOAXOASLMX ANA 3TOW uenu punbTpax. Pacxon pastaBneHHbIX 0TpaboTaBLUMX Fa30B
onpeAensloT 3a YUK/, 4TO NO3BONAET paccumTaTb 3HaYeHNU Macc BbIBPOCOB BPeAHbIX BeLecTB. Maccy Kax/ioro BpegHo-
ro BelllecTBa B Bbibpocax cnefyeT OTHECTU KpaboTe, BbINOAHEHHOW ABUraTenem, Ana Toro 4Tobbl NONYYNTL B pe3ynbTaTe
Maccbl BCeX BPeAHbIX BELLECTB, BbIpabKEHHbIE B rpaMMax Ha KunosatT-uac [r/(kBT-u)], kak 3To npeAnmcaHo B AOMNONHEHNN
2 KHacTosiLeMy NPUNOXKEHNIO.

[.2 YcnoBus npoBefeHUs UcnblTaHuii

[.2.1 Ycnosus npoBejAeHunst UCNbITaHW aBurateneii

0.2.1.1 3mepstoT abcontoTHyto Temnepatypy (&) Bo3fyxa Ha BXoAe B ABUrateb, BbIpaXKaemylo B KeflbBUHaxX, U
«cyxoe» atmocepHoe fjasneHue (pb), Bblpaxxaemoe B kunonackanax (kfa). n onpegenatoT napametp F no cnegyrouum
opmynam:

a) ina gusenbHbIX gBurateneii:

[Asuratenn 6e3 HajgayBa U C MEXaHNYeCKVM HafLyBOM

[ABuratenu c Typ6oHaasyBOM (C OXNaXAEHMeM HarHeTaeMoro Bo3gyxa unu 6e3 oxnaxzaeHusi)

6) Ana rasoBbix ABUrarenei:

[.2.1.2 locTOBEPHOCTb MUCNbITAHWi

Yto6bl MCNbITaHUA GbINN NPU3HaHbI AOCTOBEPHbLIMU, 3HAYEHWUA napameTpa F AomkHbl HaxXoAUTLCA B Avana3oHe
0.96 SFS 1.06.

[.2.2 iBUratenu ¢ oxnaxigeHuem Bo3ayLLHOMo 3apsja

Heo6xoanmo pernctpmpoBsath Temnepartypy BO3AyLUHOrO 3apsja, KoTopas Npu YyacTtoTe BpalleHuWsi, COOTBETCTBYIO-
el AeknapmpyemMoii MakcManbHOM MOLLHOCTY U NOMHOM Harpyske, o/HKHA 6bITb paBHa MakcUManbHOW Temnepartype
BMYCKHOro BO34yxa, yKka3biBaemoli B 1.16.3 4oNonHEeHMA 3 K NPUIOXKEHNIO A. C JOMYCTUMbIM OTKNOHeHWeM + 5 K. Temne-
patypa oxnaxzaroulei cybctaHumMm LO/MKHA GbITb He MeHee 293 K

Ecnn ncnonb3yoT cuctemy CTaHumy A5 UCTIbITAHWIA gBUraTenei unn BHeLWHWUI BEHTUAATOP, TO TemMnepartypa Bo3-
AYLIHOro 3apsifa fio/kHa 6bITb paBHa MakKcMMaibHO TemnepaTtype BryCKHOro BO3Ayxa Ha BbiXOAe M3 NMPOMeXyTO4HOro
oxnagutensi, ykasbiaemoli B 1.16.3 foONONHEHUA 3 K NPUIOXKEHUIO A. C JONYCTUMbIM OTKIOHeHVeM * 5 K. PerynmpoBka
yCTpolicTBa 15 OXNaXAeHNs BO3AyLUHOro 3apaja, YAOBNeTBOpsAtoLas NnpuBefeHHbIM Bbille Tpe6oBaHNAM, fOMKHa 6bITb
CcOoXpaHeHa Ha NPOTSA>KEHUW BCEro UCMbITATENbHOMO LUKa.

[.2.3 Cuctema Bnycka Bo3jyxa B fBuratenb

CucTema Brycka Bo3dyxa B ABurartenb Jo/MKHa obecneumBaTb AaBneHne, paBHoe BepxHeMy npefjeny gaBneHus
Bnycka, co3faBaemMoro fsuratenem, paboTtaroLlmm nNpu yactoTe BpalleHUs, COOTBETCTBYIOLLEl AeKknapupyemMoli mMakcu-
ManbHOl MOLLHOCTM 1 MONHON Harpyske, ¢ JONyCTUMbIM OTKNOHeHneM +100 Ma.

[.2.4 Cuctema BbInycka fsuratens

CvcTema BbiMycka ABuratens fo/mkHa obecneyvBarb NPOTMBOAABAEHMNE BbiNyCKa, paBHOe BEpXHEMY npefjeny npo-
TUBOAABNEHMA BbIMycka, CO3/jaBaeMoro Asurarenem, pabotatoLwm npy Yyactote BpalleHusi, COOTBETCTBYIOLLEN fekna-
pypyemoli MakcyMaibHOW MOLLHOCTW 1 MONHOW Harpyske, ¢ AoNyCTUMbIM OTKNOHeHneM + OO0 Ma 1 numeTtb 06bEM, pas-
HbI AeKNapypyemMomMy M3roToBUTENEM, C AONYCTUMbIM OTKNOHeHMeM + 40 %. [lonyckaeTcsi UCnonb30BaHWe CUCTEMBbI
cTaHuuu A ucnbitannii IBC. ecnn oHa obecneumnsaeT peasnbHble YCNOBUS 3Kcnnyatauumn. Cuctema Bbimycka AOMKHA
cooTBeTCTBOBaTb TpeboBaHMAM 0T60pa Npo6 oTpaboTaBLLMX ra30B B COOTBETCTBUMN C 3.4 4ONONHEHUA 4 K NPUNOXKEHNO [
1 2.2.1 (koMnoHeHT EP) 1 2.3.1 (KOMNOHeHT EP) fononHeHunsa 6 K npunoxxexuto [.

Ecnun gBurartenb yKoMnieKToBaH ycTpOCTBOM OKOHYaTENbHOM OUYMCTKM OTpaboTasLUnX ra3os, TO BbiMyckHas Tpyba
[O/MKHA UMEeTb AnameTp TaKo Xe. Kak U. Mo MeHbLueli mepe. 4 fuameTpa Tpybbl, HanpaBneHHOW NPOTUB NOTOKa oTpabo-
TaBLUMX ra3oB W MPUMbIKAIOLLEN K BMYCKHOW YacTu paclumpuTenbHOro natpybka, cogepikallero ycTpoiicTBO OKOHYaTeb-
HOIi ounCcTKKN. PaccTosiHme oT hraHua BbINMYCKHOro natpybka unmn Bbixoga n3 TypboHarHeTaTens 40 ycTpoiicTBa OKOHYa-
TeNbHOW 04YMCTKN OTpaboTaBLUMX ra30B AO/MKHO ObITh TAKUM Xe. KaK U nNpy ycTaHoBke Ha TC. Uau ke B npegenax, ykasaH-
HbIX U3rotoBuTenem. NMpotTnsojaBneHne BbiNycKa 1 ero JonyCTMMble OTKNOHEHWUS, KOTOpbIe A0MKHbI Y0BNETBOPATL Tpe-
60BaHNAM, aHaNOrMYHbIM NPUBEAEHHbIM Bbillie, ONYCKAETCH perynmpoBath C NOMOLLbIO kKnanaHa. KoHTteliHep ¢ ycTpoii-
CTBOM OKOHYaTeNbHOl OUYNCTKM AONYyCKaeTCa JeMOHTNPOBATh B NpoLiecce npejsapuTebHbIX UCMbITAHUIA U CHATUA pabo-
YMX XapaKTePUCTVK ABUTaTENS N 3aMEHSATb 3KBUBAIEHTHbIM KOHTEHEPOM C HeaKTMBHbIM HOCUTENeM KatannsaTtopa.
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[.2.5 Cuctema oxnaxkgeHus

Heob6xo4MMo ncnonb3oBaTth CUCTEMY OXNaXKAeHWs, 06bem KOTOPOI focTaTtouveH Ans obecrneyeHns HopMaibHOMN
paboueii TemnepaTypbl iBUratens B COOTBETCTBUAM C NPeANUCaHNAMMN N3roTOBUTENS.

[.2.6 Macno gna geurartens

TexHn4yeckue TpeboBaHNA KMacny Ans Asuratens, Ucnoab3yeMomy B UCMbITAHUAX, AO/MKHbI ObITb 3aMKCMPOBaHbI
1 npefcTaBneHbl BMecTe ¢ pe3ynbTaTtaMu uchnbiTaHuii, kak npegnucaHo B A.7.1.

[.2.7 Tonnmso

Heo6x041MM0 ncnonb3oBaTb 3TaIOHHOE TOMINBO, TEXHUYECKME TpebOoBaHNsA K KOTOPOMY NMPUBEAEHbI B MPUNOXEHUN
E. XX nam W.

TemnepaTypa TonAvMBa 1 To4Ka N3MepeHus [OMKHbI 6bITb yCTAHOBAEHbI M3roTOBUTENEM B Mpejenax, ykasaHHbIX B
A.1.16.5 npunoxeHuns A. Temneparypa Tonnmea JomkKHa 6biTb He Hmwke 306 K (33 *C). Ecnn cneumanbHble ykasaHus
OTCYTCTBYIOT, Temnepartypa Tonamea Ha BXofe B NOAaroLnii TONIMBONPOBOS foMKHa 6biTh 311 K+5 K (38 'C +5 “C).

Lns peurateneii, pa6otatowmx Ha NI n CHI. Temneparypa ToninBa v Touka U3MepeHus JOMKHbI ObITb yCTaHOBNE-
Hbl B Npefenax, ykasaHHHbIX BA.1.16.5 nanxe B A.1.16.5 fononHeHna 3 KNPUIOXKeEHUIO A. B Cly4aB, KOrja UCMNbITyeMbliA
ABurartesib He ABNsieTCA 6a30BbIM.

[.2.8 VcnbiTaHna cuctemM OKOHYaTeNbHOW OYMCTKM OTpaboTaBLUMX ra3os

Ecnu agBuratenb o6opyfoBaH CMCTEMOV OKOHUYaTENbHON OUYMCTKM OTpaboTaBLUMX ra3oB, BbIGPOCHI BPeAHbIX Be-
LL|eCTB. M3MepeHHbIe B UCNbITaTeNbHOM LKNe, O/MKHbI COOTBETCTBOBATL Bbl6pOCaMm, NofyvyaeMbiM B YCNOBUSIX IKCnnya-
Tauuun. Ecnm ato He obecneyrBaeTca 3a OAMH OTAENbHO B3ATbIV UCNbITATENbHbIA LMK (Hanpumep, AN huAbTPOB, ynas-
NMBaloWMX BpedHble YacTuLibl, C NeproaNYECcKOil pereHepaumeii), He06X0AMMO NPOBECTU HECKONbKO MCMbITATeNbHbIX
LMKNOB U NOAYYnUTb 0606LLEeHHble pe3ynbTaTbl NM60 ycpegHeHneM, NM60 ¢ NOMOLLBI0 KO3D(HULNEHTOB BECOMOCTU. KOHK-
PeTHyIo NpoLeAypy U3roTOBUTENb ABUTATENA [O/MKEH COrnacoBaTb ¢ OPraHoM Mo cepTUtMKaLnm Ha OCHOBE NPOBepeH-
HOW UHXXEHEPHOI NpaKTUKU.
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JAononHeHne 1
(k npunoxxexuto fl)

WNcnbitatenbHble unknbl ESC n ELR

1 Kanu6poBKu gBuratens v guHamomeTpa

11 OnpepeneHue yactoT BpaweHus geuratensa A, Bk C

YacToTbl BpaweHus geuratens A.B\n1C gomkHbl 6bITb HA3HAYeHbl M3rOTOBUTENEM MO CnejytoLleil MmeToguke:

BbIcokyto YacToTy BpalleHusi nhi onpegenstoT ncxoaa ns pacyetra 70 % o6bABNEHHOV MaKCUMabHOM MonesHoi
MolHoctn P(M) [cm. A.8.2 (npunoxkeHune A)]. HanGonblueli 4acTOTON BpalleHWsl, COOTBETCTBYIOLLE 3TOMY 3HAYEHWo
MOLLHOCTM MO fnarpamme MOLLHOCTU, ABASETCA NT.

Hu3kyto yacToTy BpaljeHus nto onpeaenstoT Ucxoaa u3 pacyeta 50 % 06bABNEHHON MaKCUMasbHOV MONe3Ho
MotHoct P(n) [cm. A.8.2 (npunoxkeHune A)]. HaumeHbLUeil 4yacToToli BpalleHusi, COOTBETCTBYHOLLEN 3TOMY 3HAYEeHUHo
MOLLHOCTV MO AnarpamMmme MOLLHOCTU, ABASeTCA NA.

YacToTbl BpalleHuns fBuratens onpegenstoT rno cnefyrowmm gopmMynam:

YacTtota A - ntot0,25{nn - nt.

Yactota B = nto+0.50(nH - nto.

Yactota C = p0o»0.75(r™. - nj.

MpaBunbHOCTb BblGopa YactoT A, B 1 C MoXeT 6bITb NOATBEPXKAEHA OfHUM U3 HUKECNeAyoLNX METOAOB:

a) ina 6onee TOYHOro onNpeAeneHns 4acToT BpaleHns 1 NJANPoBoOAAT 4ONOAHUTENbHbIE U3MEPEHUS B NpoLiec-
ce onpefeneHna MolHocTy agsuratens no FOCT P 41.24. MakCUMa/ibHYO MOLLHOCTb, YacToTbl 1, U N1 onpeAensitoT no
AnarpamMmMe MOLLIHOCTY, a 4yacToTbl BpalleHus gsuratens A. B n C paccunTbiBatoT No BbllLENpMBeAEHHbIM (hopMmynam.

6) OnpepensloT gMarpaMmbl paboTbl ABUratens B NoiHOM gnana3oHe 3aBUCUMOCTM Harpy30K OT YacTOTbl BpaLlle-
HMA HauYMHasa OT MaKCUMabHOW YacToTbl BpaLLeHVs Npu HyNeBoli Harpyske 40 YacTOTbl BpaLLeHWss XONOCTOro Xo4a, uc-
nonb3ya pesynbTaTbl HE MeHee MATM M3MEepeHuin Ha Kakaom gnanas3oHe HOOO MuH-1 1 NMPoOBOAA M3MEPEHUss B TOUKax
+ 50 MWH-' OT 4acTOTbl BpaLleHusi, COOTBETCTBYOLLEV MaKCMMasbHOl MOLLHOCTM ABUraTens. MakCMmMabHYyH MOLLHOCTb,
yacToTbl Nb N,00NpeensatoT No gnarpamme paboTbl ABUraTens, a 4yacToTbl BpalleHus gguratensa A. B n C paccuntbiBa-
10T MO BblLLENPUBEAEHHbIM (hopMynam.

Ecnn nonyyeHHble pe3ynbTaTbl 3MepeHuii YacToT BpalleHuss A. B n C HaxoaaTcs B gnana3oHax 4acToT, cocTaBs-
IoWMX + 3 % COOTBETCTBYIOLLMX YACTOT, AeKNapupyeMblX U3roToBUTENEeM, AN N3MEPEHUsI YPOBHEN BbIGPOCOB BPefHbIX
BeLecTB cnefyeT MCMOb30BaTh 3TW eKNapupoBaHHbIe YacToTbl. ECN OTKNOHEHNS Mo60I 13 3TUX YacToT BbIXOAAT 3a
npefenbl yCTaHOBNEHHOTO BblilLe fnanasoHa, 418 U3MepeHusi ypoBHeli BbIGPOCOB BPeAHbIX BeLLLeCTB cnefyeTt ncnonb3o-
BaTb YacTOTbl BpaLLeHUs, NONy4YeHHble HA OCHOBE YNOMSHYTbIX BbILLE U3MEPEHWIA.

1.2 OnpepeneHve gmana3oHOB N3MeEpPEHNA gMHaMmomMmeTpa

Heo6xo0anMo aKcnepMMeHTaNbHO OnpeAennTb AuarpaMmy KpyTslero MoOMeHTa Npu NonHow Harpy3ske, YtTobbl pac-
cunTaTh 3HaYeHUst KPYTALEro MoMeHTa ANS BbleNeHHbIX PEXVMOB UCTbITaHW B YCIOBUAX U3MEPEHMS MONE3HOWN MOLL-
HOCTU, NpeanucaHHbIX B A.8.2 (MpunoxkeHune A).

Heo6xo4MMO yunTbiBaTb MOLLHOCTb, NOTPe6nsieMyto obopygoBaHueM, NPpMBOAUMBIM OT ABuUratens (ecnu Takoe
obopyfoBaHue nveetcs). luanasoH n3MepeHvs guHamomeTpa s. KBT, 41 KaXaoro pexxvma UcnbiTaHuii, 3a UCKIoYeHN-
€M XO0NI0CTOro Xo4a, onpejenstoT no popmMmynam:

€C/In UucnbiTaHna NPoBOAAT B YC/NIOBUAX, oﬁecneumsalom,mx nonyyeHue nonesHom MOLLHOCTU, U

s=P(n)-%-+P(a)-P(b).

eCnn UCNbITaHUA NPOBOAAT B YCNOBUAX, He o6ecneynBatoLmx nonyvyeHne none3Hol MoLLHOCTH,
rae P(N) — nonesHas MOLWHOCTb fiBUraTensi, B COOTBETCTBUM C A.8.2 ( nmpunoxeHuve A ). KBT;
L — Harpyska (cM. 2.7.1 HacTosiLLero AononHeHuns). %;
P(a) — mowHocTb, oT6upaemasi BcnomoratefbHbIM 06OpyAOBaHWEM, YycTaHaBAMBaeMbiM B COOTBETCTBUM C
A.6.1 (npunoxkeHwne A). KBT:
P(b) — MowHoOCTb, OTGMpaemas BCnomorateNnbHbIM 0GOpyAOBaHWEM, [AeMOHTUPYEMbIM B COOTBETCTBUM C
A.6.2 (npunoxxeHune A). KBT.

2 WcnbiTaHne ESC

Mo 3anpocy n3rotoBuUTens fonyckaeTtca NposefeHne npegsaputesbHbIX ncnbITaHUI ANnA NOAroTOBKWU ABUratena u
CUCTEMbI BbINyCKa K U3SMepuTebHOMY LUUKNy.
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2.1 MogrotoBKa (hnnbTPOB ANA oT60pa Npobd

Mo MeHbluei Mepe 3a 14 A0 Havyana UCMbITaHUS KaxKabli UAbTP (Napy unbTPOB) NOMELLAOT B 3aKpbITyto, HO
Hes3arneyataHHyto YallKy MeTpu 1 ycTaHaBAMBaloT B Kamepy 15 B3BELUMBAHUA Ha Nepuog ctabunmsaunn. Mo oKoHYaHum
nepvoga ctabunuaanmm Kaxabii hnnbTp (napy unbTPOB) B3BELUMBAIOT U MacCy Cyxoro unbTpa pernctpupytot. 3atem
punbTp (Napy hunnbTPOB) COXPAHAIOT B 3aKPbITOl Yallke MeTpu nan 3anevyataHHOM KOHTeliHepe Ans GpuibTpa 0 MOMEH-
Ta. Korga oH notpebyeTtcsa Ana UcnbiTaHus. Ecnn gpunbTp (Napy hnnbTPOB) He UCNOMbL3YIOT B TedeHne 8 4 C MOMeHTa Bbl-
eMKV 13 KamMepbl /151 B3BELUMBAHWSA, €ro nepej Ucrnonb3oBaHMEM NOBTOPHO MOAFOTOBASIIOT U B3BELUMBALOT.

2.2 YcTaHOBKa M3MepuUTeNnbHOi annapartypbl

Mpu6opbl 1 NPOGOOTEOPHUKN yCTaHaBAMBAIOT B COOTBETCTBUMN C NPEeAyCMOTPEHHbIMU Tpe6oBaHusimu. B cnyvae
npvMeHeHnsa 4ns pasbasBneHns oTpaboTaBLUMX ra30B CUCTEMbI pa3baBneHns NOAHOro NoToka KaToi cucteme nogcoeau-
HSIIOT BbIMYCKHYIO TPYyOGY.

2.3 Myck cuctemMbl pasbaBneHns n gsuratens

CucteMy pasbaBneHus U BUraTe/b 3arnyckatoT U NPorpeBatoT, Noka BCce 3HaYeHusi TeMneparyp v jaBneHuii He
CTabUnM3npyroTCa Npy MakCUMaibHOM MOLLHOCTM B COOTBETCTBUM C YKa3aHWsIMWU M3roTOBUTENSA M HA OCHOBaHWUW NpoBse-
PEHHOW NHXKEHEPHOI NPaKTUKW.

2.4 Tlyck cuctemMbl oT60pa Npo6 BpeAHbIX YacTuy,

Cuctemy oTbopa npob BpeaHbIX YacTuL, 3anyckatoT 1 obecneymBatoT ee paboTy No 06XofHOW cxeme. POHOBbIN
YypOBEHb KOHLEHTPaLMW BpefHbIX YacTul, B pa3basnisitoLleM BO3dyxe paspeluaeTcs onpefensitb, nponyckas pas6asnsio-
LMt BO3ayX Yepe3 puabTpbl A48 0T60pa Npob BpeAHbIX YacTuy,. Ecan ncnonb3yercs oTuabTPOBaHHbI pa3baBnsatoLLmi
BO3/yX, ONyCKaeTCs NPOBOAUTL OJHO U3MEPEHVE O UNK Nocne UcnbiTaHusA. Ecnun e pa3baBnsoLmii Bo3gyx He hunb-
TpyeTcs. TO fonyckaeTcsi NpoBefeHne 3MepeHuii 40 1 Nocne UCMbITaHWS C NOCNeayoWwnM ocpejHeHeM pe3ynbTaToB.

2.5 PerynupoBka KoahpuuneHta pasbaBneHuns

[lelicTBne pasbasnatoLLero Bosgyxa fJOMKHO 6bITb OTPErynMpoBaHo Tak. 4Tobbl Temnepartypa pasbasneHHbIX oTpa-
60TaBLUMX ra30B HEMOCPeACTBEHHO Nepej BXOAOM B nepsbli hnnbTp He npesbliwana 325 K (52 *C) B nt060M pexkume
ucnbiTaHnii. KoaduuneHT pasbasneHns g fOMKEH YA0BNeTBOPATb YCNOBUIO

ar4.

Ecnun cuctemamm npegycmoTpeHbl n3MmepeHust KoHueHTpauum C0 2 nnm NOXansa KOHTponsa KoadduumeHTa pas3bas-
NeHns. TO Heo6XxoAMMO n3mepsTb cogepkanme C02 nnm NOX B pasbasnatoliemM BO3fAyxXe B Havale N B KOHLE KaXoro
ucnbitaHns. ®oHoBas KoHueHTpaumsa CO2 nan NOXx B pa3basnsitolieM Bo3gyxe, U3MepeHHas 0 U Nocne UCMbITaHus, He
fomkHa npesblwatbe 100 MAH-11 oTanyaTbca 6onee 4eM Ha 5 MH-1B OAHOM U3MEpPEHUn OT APYroro.

2.6 NMpoBepka aHann3aTopos

AHannsaTtopbl BbIGPOCOB BPeAHbIX BELLECTB JOMKHbI ObITb YCTAHOBAEHbI HA HY/b, a U UX AManasoHbl N3MEPEHWI -

OoTperynimpoBaHbl.

2.7 icnblTaTenbHbI LWKN

271 Ha ucnbityemom Buratene Heo6xo4uMmMo BOCMPOU3BECTU MO JUHAMOMETPY NocnefoBate/ibHOCTb 13 pexku-
MOB:

Howep pexuma  ACTER S oty % jresaii o et
1 Xonoctoii XO[, - 0.15 4
2 A 100 0.08 2
3 B 50 0.10 2
4 B 75 0.10 2
5 A 50 0.05 2
6 A 75 0.05 2
7 A 25 0.05 2
8 B 100 0.09 2
9 B 25 0.10 2
10 C 100 0.08 2
n C 25 0.05 2
12 Cc 75 0.05 2
13 c 50 0.05 2

2.7.2 Tpouepgypa ucnbitaHui
VicnbiTaHns npoBogAT, cobnogas nocnejoBarebHOCTb PEXXMMOB B COOTBETCTBMY C UX HOMepamMu B Tabnuue, npea-
cTaBfeHHol B 2.7.1.

52



FOCT P 41.49— 2003

B ka>kgoM pexkume ABuratenb JO/HKEH paboTarb npejnncaHHoe BpeMsi, 3asepLuas N3MeHeHVs 4acToTbl BpalleHus
1 Harpysku B TeyeHve nepsbix 20 ¢. YacToTy BpalleHus crnejyeT nojaepxvsarb B npegenax + 50 MvH-1 npegnmcaHHoro
3Ha4YeHNs, a KpyTAWMA MOMEHT — B npeenax + 2 % MakCUMabHOrO KpPYTALWEro MOMEHTa A5 YacToTbl BpaLLeHus, Ha
KOTOpPOIi NPOBOAAT UCTbITaHVe.

Mo 3anpocy n3roTosmTens NocnefoBaTe/bHOCTb PEXVMOB UCMNbITAHUA MOXET ObITb NOBTOPEHa HECKO/MbKO pas. Tak
4YTO6bl HaKOMUTb AOCTATOYHO 60/bLLIOE KOIMYECTBO BPEAHbIX YacTul, Ha unbTpe. N3rotoButenb JOMKEH NpeAcTaBuTb
nofpo6Hoe onucaHne npoueaypbl NONyYEHNS pacyeTHbIX flaHHbIX 1 MeTogoB pacyeTta. OfHaKO Bbl6POCHI ra3006pa3HbIX
BELEeCTB N3MEPAIOT TONLKO 8 TeyeHne NepBoro Lukna.

2.7.3 MNMoka3aHuA aHann3aTtopos

MokazaHua aHaIM3aTopoB JOMKHbI ObITb 3apPerncTpYpPoBaHbl Ha TEHTOYHOM CaMOMMUCLLe AN NOMYYEHbI C MOMOLLIbIO
3KBUBANIEHTHOW CUCTEMbI C60pa JaHHbIX NPU NPOXOXKAEHUN NoToKa 0TpaboTaBLUMX ra30B Yepes aHaIM3aTopbl B UCMbITa-
TebHOM LMKne.

2.7.4 OT60p NPO6 BpeAHbIX YacTuL,

Ansa BbINONHEHWA NpoLeAypPbl UCTIbITAHUA HEO6XOAMMO MCNONb30BaTh O4HY Napy PuILTPOB (OCHOBHOW 1 BCMOMO-
ratenbHblli OUALTPbLI, CM. OoNONHEeHUe 4 KnpunoxeHuto [1). KoathduumeHTbl BECOMOCTH, YCTaHOBAEHHbIE AN KOHKpeT-
HbIX PEXXMMOB B NpoLeaype UCnbITaHWniA, JOMKHbI O6bITb YUTEHbI MyTeM 0T60pa Npobbl, MPONOPLVOHATBLHON NOTOKY 0Tpa6o-
TaBLUMX ra3oB, B NpoOLecce BbINONHEHUS KaXKOro pexxkvma McnbiTarenbHoro uukna. 1o obecneynsatoT, Kak npasunio,
perynupoBaHMeM pacxofa notoka npv otéope nNpobbl, BpemeHn oT6opa npobbl /nnn KoadhurumeHTa pa3daBieHns co-
OTBETCTBEHHO. TaKUTOObI YAOBNETBOPUTb KPUTEPUAM, ONpefenawmnm apheKkTBHbIe KO3(HOULNEHTbI BECOMOCTH, B COOT-
BETCTBMM C 5.6 HACTOALWETO JOMONHEHUSA.

Bpems ot60opa npobbl 151 OAHOTO peXxxvma AOMKHO COCTaBNATb He MeHee 4 ¢ Ha 0.01 KoaduuneHTa BECOMOCTH.
B kaxgom pexkvme oT60p Npo6 cregyeT NPOBOAUTL KaK MOXHO NMo3ke — npoLecc oT6opa npob BpeAHbIX YacTul, Heobxo-
[MMO 3aKaHuMBaTb He paHee YeM 3a 5 C [0 OKOHYaHUS KavK[oro pexxkviMa.

2.7.5 YcnoBus paboTbl fBUratens B npouecce MCNbITaHWUA

B npouecce BbINONHEHNSA KaDKAOrO pexrimMa He06X0AMMO 3anucbiBaTb 4acToTy BpalleHus ABUraTens u Harpysky,
Temneparypy BO3fyxa v paspexxeHvie Ha BNycke, TemnepaTypy oTpaboTasLUMX ra3oB 1 NPOTUBOJaBNEHNE BbiNycka, pac-
XO0[ TONIMBA 1 pacxof Bo3fyxa Uan pacxof otpaboTasLUnX ra3os, Temneparypy Bo34yLLHOro 3apsja, Temneparypy Ton-
NMBa M BNaXHOCTb. [IOMKHbI 6bITh Takke yuTeHbl TpeboBaHUA K YacToTe BpalleHus ABuratens u Harpyske (cm. 2.7.2
HacTosILEero A0NONHEeHNs), KOTopble HEO6XO0AMMO BbINONHATL B npouecce oTbopa nNpob BpefHbIX YacTuy U. B Nto6om
cny4dae, B NOCNEAHIOD MUHYTY KaXK4Oro pexxvma.

[lomkHbl 6bITb 3anncaHbl BCe ONONHUTENbHbIE laHHbIE, HEOOXOANMbIE /11 NPOBELEHNS pacyeTos (CM. pasjensbl 4
1 5 HacToAWEero AoNONHEHNSA).

2.7.6 MpoBepka cogep>kaHust NO_ B npefenax KOHTPONbHOI o6nactu

Mpoeepka cofepxarHnsa NO>B npegenax KOHTPONbLHON o6nacTn gomkHa 6bITb NpoBejeHa HenocpejCcTBEHHO nocne
3aBepLUeHust pexxuma 13. [Buratens O/MKeEH ObITh BblgepykaH B pexxrMe 13 B TeueHne 3 MUH Nepes Hayanom U3MepeHuii.
Heo6Xx041MO BbINOMHUTL TP U3MEPEHUSA B Pa3NNyHbIX TOYKaX KOHTPONbHOW 061acTu, BblGpaHHbIX OpraHam rno cepTu-
thrkauun > Bpems Kaxxaoro n3aMepeHus JOMKHO COCTaBNsATb 2 MUH.

Mpoueaypa n3mepeHunii, ngeHTnyHas npoueaype nameperns NOXB umkne 13 13 pe>kumoB, 0MKHa 6bITb BbINOMHE-
Ha B COOTBETCTBUN C 2.7.3. 2.7.5 n 4.1 HacTOALLEro JONO/HEHNA U pa3fenom 3 AoNoNHEHNA 4 K NpUnoXeHuto .

PacueTbl O/MKHbI 6bITb BbIMOMHEHbI B COOTBETCTBMMN C pa3fenom 4 HacTOALLEro JONONHEHNUS.

2.7.7 TloBTOpHasA nNpoBepKa aHann3aropos

Mo 3aBepLlUeHUn UCMbITaHUA Heo6Xxo4MMO AN MOBTOPHOW NPOBEPKW UCMONb30BaTbh HyneBOW MOBEPOYHbIN ras u
Kann6poBOYHbIV ra3. Pe3ynbTaTbl UCMbITAHUSE BYAYT NPU3HAHbI NPYEMNEMbIMW, ECAN PA3INYUSA MEXZY 3HAYeHUsIMU, Mo-
NYYEHHbIMW [j0 U NOCNE UCMbITAHUA, COCTABAT MeHee 2 % 3Ha4vyeHWsl, NoNy4YeHHOro ANA KalnbpoBOYHOrO rasa.

3 WcnbiTaHue ELR

3.1 YcTaHOBKa M3MepuTenbHoi annapartypbl

[biIMOMep 1 NPO60O0TOOPHUKM (€CAN NX UCNONb3YHOT) 4OMKHbI 6bITb YCTAHOBEHbI 3a MyLnTeNeM CUCTEMbI BbInyc-
Ka UAn yCTPOMCTBOM AN OKOH4YaTeNbHOM 06paboTKy OTpaboTaBLUMX ra3oB M060ro TMna (ecnu ero yctaHaBvMBaloT) B
COOTBETCTBMM C OGLMMMN MHCTPYKUMSAMU MO YyCTaHOBKe, pa3paboTaHHbIMU U3roToBUTENEM U3MepUTeNbHON annapartypsbl.
Kpome Toro, gomkHbl 6bITb YUTeHbl Tpe6oBaHusA pasgena 10 mexgyHapofgHoro ctaHgapta UCO 11614 [4] Tam. rae aTo
NPYMEHNMO.

MNepep no6bIMN NPOBEPKaMMN YCTAHOBKU Ha HY/lb 1 KaNMOPOBKM MOAHON LKa/bI AbIMOMEP JO/MKEH ObiTb NPOrpeT n
npuBefieH B CTabnnbHOE COCTOSIHME B COOTBETCTBMM C peKOMeHaumsamMm ero usrotosutens. Ecnm gbimomep o6opyposaH
CUCTEMOW ra3oBoli NPOAYBKW ANA NPefoTBPALLEHNS OCAXKAEHUS CaKN HA U3MepUTeNbHOl OMTUKe, 3Ty CUCTEMy Takke
Heob6xoAMMO NpPUBECTU B ileiicTBUE 1 OTperyampoBaTb B COOTBETCTBMU C yKa3aHWUsIMU U3roTOBUTENS.

3.2 MNposepka gbiIMomMepa

MpoBepKM YCTaHOBKW Ha HYNb Y KaIMOGPOBKN NONHON LUKabl HEOGXOAMMO BbINOMHATE B pEXMME rpagyupoBKy Ans
onpefgeneHuns bIMHOCTU, MOCKO/bKY LIKana [jbIMHOCTW npejnaraeT ABe JOCTOBEPHO onpejensiemble TOUKU NS Kanmb-
POBKW. @ UMeHHO, 0 % abIMHOCTM M 100 % AbIMHOCTU. KO3(h@ULUMEHT CBETOMOINOLWEHUSA. TeM CaMbiM, KOPPEeKTUPYOT

TOUKM M3MepeHuii cnefyeT BbliGMpaTb, UCMNONb3YS YTBEPXKAEHHbIE CTATUCTUYECKME METOAbI PaHAOMMU3aLUN.

7 53



FOCT P 41.49— 2003

pacyeToM Ha OCHOBE M3MEPEHHON bIMHOCTU 1 3DheKTMBHOW 6a3bl AbiIMOoMepa La, feknapupyemolii ero nsrotoButenem,
KOr4a MHCTPYMEHT BO3BpallaloT ANS TECTUPOBAHWA B PEXUM rPafyMpOBKM LIKabl NS onpefeneHnsa KoadduumneHta
CBETOMNOrNOLWEHNS K.

Mpn OTCYTCTBMM MPEnATCTBUIA ANA NPOXOXAEHUS CBETOBOro nyvya 4Yepes [bIMOMep MoKasaHue LKabl JOMKHO
6bITb OTperynMpoBaHo Ha 0,0 % + 1,0 % abIMHOCTW. [pM OTCYTCTBMM NOMajaHUs CBETOBOrO Nyya Ha CBETONpUEMHUK
nokasaHvie LwKanbl JO/HKHO ObITb OTperynnposaHo Ha 100,0 % +1.0 % AbIMHOCTW.

3.3 WcnbiTaTenbHbll LUKA

3.3.1 MNogrotoBka gsuratens

Heo6xoanmo nporpeTs gBUratesnb 1 CUCTEMY NPU MaKCUMa/IbHOW MOLLHOCTM, YTO6bI cTabunmanpoBaTtb napameTpbl
ABUraTens B COOTBETCTBUM C yKasaHuAMW usrotoBuTens. ®asa npeasapuTeNbHON NOArOTOBKM Heobxoguma Ans Toro,
4YTO6bI NPefoTBPaTUTL BAUAHME OT/NIOXKEHW B CUCTEME BbINyCKa, 06pa3oBaBLUMXCS B NPefblAyLinX UCIbITaHUAX, Ha pe-
3ynbTaTbl paboymx U3MepeHuii.

Mocne Toro Kak ABuratenb JOCTUTHET CTAbUNbHOIO COCTOAHUSA , UCMbITATENbHbIN LMK HEO6X0AMMO HavaTb B Teye-
Hue (20 + 2) c nocne okoHYaHuA hasbl NpeABapuTeNbHON NOAroTOBKY. Mo 3anpocy N3roToButens gonyckaeTtcsi 40 BbINon-
HEHUS U3MEPUTENbHOrO LMKAa AOMNOMHUTENBHO NPOBECTV NPO6GHOE MCMbITaHue ANA fanbHelilel NoAroToBKM.

3.3.2 MNMocnepoBaTtebHOCTb NPOBELEHUA UCMbITAHWUSA

VcnbiTaHne cocTouT 13 Tpex nocnefoBaTte/bHbIX CTyNeHYaTbIX yBeNMYeHWI Harpy3Kku Npy Kaokaoi 13 Tpex yactot
BpalleHuns asuratens: A (umkn 1). b (uukn 2) n C (umkn 3), onpefensieMbix B COOTBETCTBUM € 1.1 npunoxxenusa [. 3a
KOTOpbIMM CneayeT LKA 4 nNpu YacToTe BpalleHUsl B Npefenax KOHTPONbHOM o6nactu 1 npu Harpyske ot 10% o 100 %,
BbIGMPaeMbIX OpraHom no cepTndunkaunm K Kaxaplii LMK cCOCTOUT U3 TPeX CerMeHToB. B npouecce ucnbiTaHnii Heo6xo-
AUMO Mo AuHaMoMeTpy o6ecneynBaTtb NOCNef0BaTENbHOCTb BbIMONHEHUSI PEXUMOB, NOKa3aHHbIX Ha pUcyHke [.1.

PucyHok 1.1 — TllocnefoBarteNbHOCTb PEXUMOB B UcnbIiTaHun ELR

a) iBuratenb fomkeH npopaboTtatb Ha YacTtoTe BpaweHns A n npn 10 % Harpy3ku B TeueHue (20 + 2) c. YcTaHOB-
NeHHas YacToTa BpalleHWs He [O/MKHA BbIXOAUTb 3a Npegesnbl JOMYCTUMOro OTKNOHEeHUs + 20 MUH*\ a yCTaHOBNEHHbI
KPYTALYMIA MOMEHT — 3a npejenbl oMyCTUMOr0O OTKNOHEHUA + 2 % MaKCMMaibHOrO KpyTALLero MoMeHTa npyu Ucnonb3ay-
eMoli B UCMbITaHNM YacToTe BpalleHus ABuratens.

6) B MOMEHT OKOHYaHuA NpeAblAyLLEero cerMeHTa UCMbITaHUS pblyar ynpasieHns 4acToTol BpalleHnst Heo6xoaMmMo
6bICTPO NepefBrHYTb 1 3aTeM yAep>KnBaTb B MONOXEHUWN LLUMPOKOTO OTKPbITUS B TedeHne (10 + 1) c. Npu 3ToM Heobxoau-
MO NPUNOXKUTb KABUTaTeNto COOTBETCTBYIOLLYIO Harpy3Ky, 4To6bl NoAfep>KMBaTb HacTOTy BpalleHus ABuraTens B gnana-
30He + 150 MUH-" B TeuyeHue NepBbIX 3 C U B AuanasoHe + 20 MUH-" B TeYEHMe OCTaBLLUENCca YacTu cerMmeHTa.

B) NocnefoBaTenbHOCTb, ONMCaHHasA B nepeyvncneHmnsax (a) u (6), fomkHa 6bITb NOBTOPEHa ele jBa pasa.

r) Mo OKOHYaHWUN TPETbEro CerMeHTa NoBbILLEHUA Harpy3ku ABuratenb Heo6xoaumo B TeveHune (20 + 2) c oTperynm-
poBatb Ha YacToTy BpallieHus B npu 10 %-ii Harpy3ke.

4) Npu pa6oTe gBuratens Ha yactote B Heo6xoAMMO BbINONHUTL NOCNeA0BaTENbHOCTL AeCTBUIA OT (a) A0 (B).

e) o OKOHYaHWUK TPeTbero CerMeHTa NoBbILEeHNS Harpy3Kku jBuraTenb He06XxoAnmMo B TeyeHune (20 + 2) c oTperynm-
poBatb Ha YacToTy BpauleHuss C npy 10 %-ii Harpy3ke.

*STOUKU U3MEPEHWiA cnedyeT BbIGUpaTh, UCMONb3Ys YTBEPXKAEHHbIE CTATUCTUYECKME METOAbl PaHAOMU3aLMN.
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) [Mpwu pabote aBuratenst Ha yactote C HEOGXOAMMO BbINONHUTL NOCNef0BaTENbHOCTL AeNCTBUIA OT (a) fo (B).

1) Mo OKOHYaHUW TPeTbEero cerMeHTa NoBbILLIEHNS Harpy3Ku BuraTenb Heo6xoAMMO B TeueHue (20 * 2) c oTperynu-
poBath Ha BblGpaHHYH YacTOTy BpaLleHUs Npu NGO BbIGPaHHON Harpy3ke, npesblwatoLein 10 %.

K) Mpu paboTe gBurarens Ha BblbpaHHOM YacToTe HEO6XOAMMO BbINOAHUTL NOCNEeA0BaTENbHOCTbL AEACTBUI OT (a)
no (c).
3.4 OueHKa JOCTOBEPHOCTN pe3y/bTaToB
OTHOCUTENbHbIE CpeAHeKBaApaTUYHbIe OTKIOHEHUS CPefHUX 3HAYEeHW AbIMHOCTU Ha KaXkAoi YacToTe BpalleHus
vcnbitaHua SVA. SVB, SVQ. paccuntaHHble B COOTBETCTBMM C 6.3.3 HACTOALLLEro OMONHEHUS HA OCHOBE TPeX nocnejoBa-
Te/NbHbIX CETMEHTOB YBENMMYEHNS Harpy3ku Ha Kaxkgoi yactoTe BpalleHUs, JOMKHbI COCTaBnATb MeHee 15 % cpegHero
3HayeHus unn 10 % npeaenbHOro 3HavyeHws, NpuBeAeHHoro B Tabavue 2 (cMm. 5.2.1), B 3aBUCMMOCTM OT TOrO, Kakoe
3HayeHve 6onblie. ECNM OTKNOHEHUS MpeBbILAlOT YKa3aHHOe 3HauveHue, NnocnefoBaTeNlbHOCTb Harpy3ok Heob6xoanumo
NoBTOPUTb, MOKa TpU NocnefoBaTe/bHbIX CEerMeHTa yBEIMUYEHNS Harpy3ku He 6yayT y[0BNeTBOPSATL KPUTEPUIO JOCTOBEP-
HOCTW.

3.5 MoBTOpHas nposepka fbiIMoMepa

Opeli Hyns gbiIMmomepa nocne UcnbiTaHWi He JO/MKEH NpeBbIlwaTh + 5 % npefensHOro 3HauyeHust, NprBeeHHOro B
Tabnuue 2 (cm. 5.2.1).

4 PacueT BbIGPOCOB BPeAHbIX ra3006pa3HbiX BelecTs

4.1 OueHKa flaHHbIX

[na oueHkn BbIBPOCOB BPefiHbIX ra3006pasHbIX BeLLecTB HEOOXOAUMO YCPeaHUTb rpanuyeckre nokasaHus camo-
nucues 3a nocnefHue 30 ¢ paboTbl ABUraTeNs B K&OKAOM PeXXMMe U Ha OCHOBE 3TUX yCPEeAHEHHbIX NMOKa3aHuii 1 cooTBeT-
CTBYIOLLMX JaHHbIX MO KaMOpoBKe onpefenntb KoHueHTpauum (conc) HC. CO n NO, B Kakiom pexkume. [lonyckaetcs
1CNonb30BaHve Apyrmx MeToA0B 3anncuy JaHHbIX NPy YCI0BMM, YTO OHM 06ecneymBatoT IKBNBANEHTHYIO MONHOTY AaHHbIX.

Ons npoBepkun cogep>kaHna NO, B npefenax KOHTPONbLHON 061acTn U3noXKeHHble Bbille TpeboBaHUs NPUMEHUMbI
TONbKO AN NOX

Pacxop oTpa6oTaBLumx ra3oB GeXHW nnm pacxof pasbasneHHbix oTpaboTasLumnx ra3os GroTW, ncnonb3yemsblii kak
[ONYCTUMBII BapuaHT, ONpejAenstoT B COOTBETCTBUM C 2.3 AONONHEHUSA 4 K npunoxeHuto .

4.2 MonpasBKa Ha cyxoe/BnaxHoe COCTOsAHME

M3MepeHHy0 KOHLLEHTpaLMo HeE06X0AMMO NPUBECTU K BNaXKHOMY COCTOSIHWIO MO cneaytoLen hopmyne, eCnn Kok-
LeHTpauus He 6bl1a yXke n3MepeHa Ha OCHOBE B/IaXKHOr0 COCTOSHUSA.

conc(wet) = KiY - conc(dry),

rae conc(\vet) — KOHUEHTpauusi BO BNaXXHOM COCTOSTHUU;
conc(dry) — KOHUEHTpaumsa B CYXOM COCTOSIHUW.
Ansa Hepa3baBneHHbIX OTPaboTaBLUMX ra30B:

Ansa pa3baBneHHbIx 0TpaboTaBLUNX ra3os:

(. MTCART CO02*><wet))
[1 N3

Kw.«.i = 1* *wi
mm
1-KW,
Kw.<2 = |iTCART CO2£ <dryi =
200
Ons pa3baBsowWwero Bosayxa Ona BO3yxa Ha BrycKe (ec/v ero cCocTosiHie OTIUYHO OT
pa3baBnstoLLero BO3ayxa)
Kw<j = 1~Kw KWa = 1- KRkv/2.
1.608 Ha 1608 Ha
W1 1000 +(1,608 Hay KW2 1000 *(1.608 «a) *
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n 6220 Rapd 6220 /7apa

PB  Pa Ra 10 PB  Pa H 10°

rae Ha Ha— macca Bofbl Ha 1 Kr cyxoro Bo3gyxa, r/kr. B pasbasnstoliem Bo3ayxe/Bo3Jyxe Ha BryCKe;
Ra, Ra— oTHocuTenbHas Bna>kHoCTb pasbasnstolero Bo3ayxa/so3ayxa Ha Brnycke. %;
pa, pa — [aBneHue HacblleHHbIX NapoB pasbasnsatowero Bo3ayxa/Bo3gyxa Ha Bnycke. Klla;
p8 — obuwee 6apomeTpuyeckoe aasneHune, Kra.
4.3 TonpaBKa Ha BNa)xHOCTb 1 Temnepartypy gna NOx
Tak Kak Bbl6pocbl NO< 3aBUCAT OT Hapy>kKHbIX aTMOC(EPHbIX YCNOBUIA, KoHLeHTpaumio NOXHeo6X0AMMO KOppeKTy-
poBaTh C y4eTOM TemnepaTtypbl N BAaXKHOCTV OKPY>KatoLLLero Bo3jyxa, NCnonb3ys NonpasoyHbIi KO3hMULMEHT, BblUnCAS-
eMblii no hopmyne

KH®e = 10,71)+B<la 298)’

rae N1 =0.309 Gfuel”®airo — 0.0266;
B= -0.209 Gfuel/Gaird+ 0,00954;
Ta— Temnepartypa Bosgyxa. K;
Hn— BnakHOCTb BO3Jyxa Ha BMycke, Macca BOfbl Ha 1 KT Cyxoro Bo3gyxa, I/kr. onpegensieMas Kak

6220 /3Pa

PB Pa «a 10

roe Ra— oTHocuTenbHas BNaXKHOCTb BO34yXa Ha Brycke. %;
pa— [aBfeHne HacbILEeHHbIX NapoB BO3Ayxa Ha Brycke. KMa;
Pa — o6Llee 6apomeTpuyeckoe gaBneHue. Ka.

4.4 PacyeT MaccoBblX pacxojoB BbI6GpPOCOB BpeAHbIX BeLLEeCcTB

MaccoBble pacxofbl BbI6pocoB BpeaHbix BelecTs NOxmeag, CO ffjaa, HCnmeaa r/u, 4na KaxKaoro pexxvma paccumTbl-
BaloT MO NPUBEAEHHbIM HKe hopMynam, NprH1UMas NI0THOCTb OTpaboTaBLUMX ra3oB paBHoN 1.293 k/M3npu Temnepary-
pe 273 K(0 "C ) npgaBneHun 101.3 kMNa:

N O*~” =0.001587M O~ Kwn , ®exniir
COrTaaa = 0,000966 COmnc Gexhw;
HCTtabl = 0.000479 HCcene GexHW,

rge NOx coc, COogn,.. HC™n,,» — cpefHue, ¢ NOMPaBKoN Ha (POH. KOHUEeHTpauuu, MAH- \ BpefHbIX BELLeCTB B
HepasbaBneHHbIX 0TpaboTaBLUMX ra3ax B KaKAOM pexxume, Kak onpegeneHo B 4.1 HacTosLEero JONONHEHNSA.

Ecnun, hakynbTaTMBHO, KOHLEHTpaLuuy BbI6POCOB ra3o06pasHbIxX BELLECTB ONpefenstoT B CUCTEME C MONHbIM pas3-
6aBneHnem noToka, To Heo6Xx0A4MMO BOCMONb30BaTLCA CredytoLnMmn opmynamu:

NO* Tam = 0.001587 NOxconc KHo GTorw;

COm = 0.000966 CO.Q. ®TOTW
He.  =0.000479 HCoo @roma-
roe NOx.onc, COfne. HCococ' — cpegHue, ¢ NornpaBKoii Ha (hOH. KOHLEHTpauuu, MAH-1, BpeAHbIX BELLEeCTB B

pasb6aBneHHbIX 0OTpaboTaBLUNX rasax B KaK4OM pexume, Kak onpefeneHo B 4.3.1.1 AoNoAHeHNs 2 K NpunoXkeHuto [.
4.5 PacueTyfieflbHbIX BbIOPOCOB BPe/jHbIX BeLLECTB

YaenbHble Bbibpocbl no X CO.. HC. r/(kBTu). paccunTbiBatoT 18 BCeX ra3006pa3HbIX BPeAHbIX BELLECTB cre-
ayowmmM obpasom:

n _ I NO*Tan WwWF{
K~ 1P(n\ WFt

— 1C O maasw”

>Ha ocHoBe C,-aKBuBaneHTa.
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- XHCm W Ft
IPIN\WFt =

KoathduuymeHTtbl BecomocTn (IMF). ncnonb3yemble B NPUBELEHHbIX Bbllle pacyeTax, BbloupatoT B COOTBETCTBUN C
2.7.1 HacToAWEro AonofHeHuns.
4.6 PacuyeT napamMeTpoB KOHTPO/bHOI o6nactu
[N Tpex KOHTPO/bHbIX TOYEK, BblGUPaeMbIX B COOTBETCTBUMN C 2.7.6 HACTOSLLEro JONONHEHNS, yienbHble BbIOpo-
cbl NO, n3mepsoT 1 paccunTbiBatoT B COOTBETCTBUMN C 4.6.1 HACTOALLErO AOMOMHEHUSA, a TaKKe ONpeensdtoT UHTepnons-
uueli pesynbTatos, NOAYYEHHbIX B peXMMax UCNbITaTeNbHOro UuKaa, 6amxaiumnx K CooTBETCTBYOLLEe KOHTPONbHOW TOou-
Ke . cornacHo 4.6.2 HactosAwero JononHeHns. 3aremM n3MepeHHble 3Ha4YeHns cpaBHNBAlOT C UHTEPMNONNPOBAHHbIMUY 3Ha-
YEHUSAMWN B COOTBETCTBUM C 4.6.3 HACTOALLEro JOMO/HEHMS.
4.6.1 PacueT yaenbHbIX BbIGpPOCOB
Bbi6poc NO, Ansi KaXAoi KOHTPONbHOM TOUKN Z BbIYMUCASIOT N0 cegytowmm hopMynam:
NO, mMS* = 0.001587 NO, Mne.z K» D GEXHW;
NO~ =NO
4.6.2 OnpejeneHne BbIGPOCOB BPEAHbIX BELLECTB B UCMbITATENbHbIX LMKNax
YpenbHblit BbI6poc NO, B KaXKoli KOHTPONLHOM TOUke onpefenstoT uHTepnoasuueii Ha ocHoBe YeTblipeXx 6anxai-
LUNX PEXXMMOB UCTbITATeNbHOrO LKA, pacnonararoLnXcs B OKPECTHOCTY 3TOV TOUKM (TOUKM Z Ha pucyHKe [1.2). fna aTnx
pexxumos (ft, S. T n U) ucnonb3aytoT cnegyroLine onpegeneHus:
YacTtoTa BpaLieHus (R) = YactoTa BpaueHus () = nKT.
YacTtoTa BpalleHus (S) = YactoTa BpauweHus (If) = nsu.
Harpyska B npoueHTax (ft) = Harpyska B npoueHTax (S).
Harpy3ka B npoueHTax (7) = Harpy3ska B npoueHTtax (U).
YpaenbHblli Bbibpoc NO, B BbIGpaHHON KOHTPONbHON TOUKE Z paccyMTbIBaIOT MO cnefyowmm hopmynam:
Ez=£rs+ (ETo- a g *Wz- MrsV(Mtu- MRS)
ETM =ET +<€EN" £7) *<12" "rtJH u" nur>
Ers =Er *(Es- Er) *<nz- "rtV  Asu- nRT):
MTU = M- + (Mu—M-) «(nz—nR7)'(nsu— nRT):
Mrs = MR + (Ms — Ms) = (nz— nRr)/(nsu— nRT),
rae Er.Es,Ej.Eu — ygenbHble Bbi6pockl NO, B peXxumax B OKPECTHOCTU TOUKM Z. paccymTaHHble B COOTBETCTBUU

C 4.6.1 HacTOALLEro JOMONHEHWS;
Mr. Ms. MT. MU — KpyTALWMI/ I MOMEHT B peXunmax B OKPECTHOCTUN TOUKN Z.

PucyHok 1.2 — VHTepnonauus ygenbHoro Bbi6poca NO, 451 KOHTPO/BbHOM TOUKW Z

11Ha ocHoBe C,-aKBUBaneHTa.
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4.6.3 ConocTaBfieHne 3HauYeHuli yaenbHblX BbIGPocoB blOa
M3mepeHHOoe 3HauyeHne yaenbHoro Bblibpoca NOt B KOHTPONbHOM Touke Z (NO™ 2) conocTaBnstoT C UHTEPNONMpPo-
BaHHbIM 3Ha4YeHvWem Ez no chopmyne

Ne *«-100(110,r~ ErYEr

5 PacueT BbIGPOCOB BpefHbIX YacTuy,

5.1 OueHkKa flaHHbIX

[ns oueHKM BbIGPOCOB BPeAHbIX YacTUL, HEOOXOAUMO ANl KaxK4Oro Hro pexkvima 3anucartb o6Lyto Maccy npobbl
JH3AM  nonyyeHHylo nocne nNpoxoXgeHns oTpaboTaBLUNX ra3os uyepes GunbTpbl.

dunbTPLI BHOBL NOMELLAIOT B KaMepy 15 B3BeLUMBAHUA U BblAep>KMBalOT TaM He MeHee 14. Ho He 6onee 80 4, a
3aTem B3BeLUMBAIOT. 3annCbiBaIOT MOJHYIO MAcCy PUNLTPOB W BbIUUTAIOT U3 HEe Maccy Cyxux (unbTpos {cM. 2.1 HacTos-
Lero gononHeHus). Macca BpefHbIx YacTuy, M, — 3To cymma mMacc BpefHbIX YacTuL,, CO6paHHbIX HA OCHOBHOM 1 BCMOMO-
ratenbHOM unbTpax. B cnyvyae npumeHeHus nonpasky Ha (hOH 3anucbiBalOT Maccy pasbasnstoLlero Bosgyxa Moll, npo-
wefwero vepes MuUbTPbI, U Maccy BpefHblx Yactuy, Ma Ecnnm npoBoaat 6onee 0fHOro U3MepeHus, TO ANS KaxKAoro
n3mepeHust onpegensatoT otTHoweHne MJIMQnu nonyyatoT cpefHee 3HayeHve.

5.2 Cuctema c 4aCTU4HbIM pasbaBneHnem noroka

OKOHYaTe/bHble yKasbiBaeMble B OTYeTax pe3ynbTaTbl UCMbITaHNA, NPOBOANMBIX AN OLEHKN BbIOPOCOB BPeAHbIX
yacTtuy, nonyyaroT BbIMONHEHNEM pacyeToB N0 5.2.1 — 5.2.4. MOCKO/bKY BO3MOXXHO UCMO/b30BaHNE PasnyHbIX MeToL0B
yrnpasneHus cTeneHblo pasbasneHuns, NPUMEHSAIOT 1 pa3inyHble MeTodbl pacyeTa Ansa onpeaeneHns GEDFW. Bce pacue-
Tbl JO/DKHbI 6bITb OCHOBaHbI Ha CPEeAHUX 3HAYeHUsIX, NONYyYeHHbIX B KOHKPETHbIX /-X pexkumax B npoiecce otéopa npob6.

5.2.1 V30KMHETU4eckKne cucTembl

gedfwi = "ExTy./l-

_ Goiiwt »<Gexhw />
<'BXHV/i ">
rae r— OTHOLUEHME MNOLLAAM NOMNEPeYHOro ceYeHNs N30KMHETUYECKOro NPO600T60PHIKa Al K NNOLWaAN BbIMycK-
HOUi TPyObI A,

5.2.2 CucTtembl ¢ nsmepeHnemM KoHueHTpaunii C02unm NO,
Gedfv/..= Gexhw .. <A

concgj mconca,

“~ conco; - concy j

rae concE — BraXHas KOHUEeHTpauus Npo6bHOro rasa B HepasbaBneHHbIX oTpaboTaBLUNX rasax;
concD — BnaxHasi KOHLEHTpauus NpPo6HOro rasa B pasbasneHHbIX oTpaboTaBLUnX rasax;
CoMch — BhaKHas KOHLEeHTpauus NpobHoro rasa B pasbasnsioliemM Bo3gyxe.
KoHUeHTpauun, nsmepeHHble B CyXOM COCTOSIHUW, AO/MKHbI ObiTb Npeo6pa3oBaHbl B KOHLEHTpauMn BO BNaXKHOM
COCTOSIHUN B COOTBETCTBMM C 4.2 HACTOALLEro JONONHEHNS.
5.2.3 Cuctembl ¢ namepeHnem COz 1 ncnonb3oBaHMeM MeToja yrnepogHoro 6anaHca '>

206,5 Gfuel,

~ DFWI co2D, co2A1-

roe C020— koHueHTpaumsa CO0 2 B pa3baBneHHbIX OTpaboTaBLUMX rasax:
C025— koHuUeHTpauusa CO02B pa3basnsioLLeM BO3AyXe.

NMpumMeyaHne — KoHUeHTpaumsa gaHa B NpoLeHTax o6beMa Ha BNaXKHOI OCHOBE.

3T1a (opmMyna BbiBEAEHA B MPEANONOXEHNM CYLLECTBOBAHNS YINIEPOAHOro 6anaHca (atoMbl yriepoga, noctynve-
WKe B aBuratens, BbibpacbiBatoTcsa U3 gBuratens ¢ Monekynamu C02) u noayyeHa 13 paBeHCTs:

Gedfw.. = Gexh'/Tl G

*’MonyyeHHoe 3HauYeHVe 4eliCTBUTE/IbHO TO/LKO A/ 3TANIOHHOTO TOM/IMBA, TPE6OBAaHMS K KOTOPOMY YCTaHOB/EHbI
B npunoxeHusx E. XX 1 U KHacTosLemy cTaHgapTy.
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206* GpUEL]
Gex HWh(C020.i - CO2A.i)

5.2.4 Cwucrtembl C U3MEPEHNEM MOTOKa
4EOFWJ = ®EXHWJ 9]-

Gtotw i

GTOTW) m'bILW |

5.3 Cuctema ¢ nonHbIM pa3baBneHnem notoka

YKasblBaeMmble B OTYeTax pe3ynbTaTbl UCMbITAHUM, NPOBOAVMbIX NS OLEHKM BbIGPOCOB BPefHbIX YaCTUL, AOMKHbI
6bITb OMpPefeeHbl B HMKECTEAYIOLLMX aTanax. Bce pacueTbl JOMKHbI 6a3MPOBATLCS HA CPEAHNX 3HAUEHMSIX, MONYUYEHHbIX
B KOHKPETHbIX AX pexxumax B npotiecce ot6opa npo6.

®EDFW.I ~ ®TOTWYV
5.4 PacueT pacxofa no noTtoKy BpefHbIX YacTtul,
Pacxof no NoToKy BpefHbIX YacTUL, paccYMTbIBAIOT CNedytoLMM 06pa3om:

p T Qeofw
m“« « 3am 1000 =
roe
~DFW = EADFW.l Wfj,
11
n
M3AM = £ SAMP*
/1
/=1 2.0

3TN BENMUYUHBI ONPEAENSIOT 3a UCMbITATENbHbIN LKA CYMMUPOBAHNEM CPEHMX 3HAYEHWI NO OTAENbHBIM LyKnam
B npouecce oT6opa npoo6.

MaccoBblii pacxof BpefHbIX YacTUL, MOXET ObITb KOPPEKTUPOBAH N0 (DOHY CNeAyoLM 06pasoMm:

PT Qeofw
” 1000

Ecnu npoBefeHo 6onee OfHOTO U3MepeHusi, oTHolieHne MalMO,L Heo6x0aMMO 3aMeHNTL Ha CpefHee 3HaueHve
oTHoweHwuii MafMDILno Bcem n3mepeHusim.

DE, = 13.4/[conc C 0 2+(conc CO+conc HC)10~4] — ans OTAENbHbIX PEXNMOB
nm

DF:= 13.4/conc CO2— pANns OTAENbHbIX PEXMMOB.

5.5 PacueTyfenbHblX 3HAYEHU BbIGPOCOB
BbI6pOChI BPEAHbLIX YaCTUL, paccunTbIBatOT No hopmyne

pr= pr-

5.6 O(pheKTUBHbI KO3I(PPULNEHT BECOMOCTU
AhdheKkTnBHbIN KoadhduuneHtT Becomoct WFE t Ansi KaOKLOro pexknuma paccyvTbIBalOT crefytowmm o6pasom:
MSAM, ~OFW

W SE i = oo ~ oo
M3AM “EDFWJ

3HaYveHnsa ahPheKTNBHbIX KOIPHMLMEHTOB BECOMOCTU He JOMKHbI BbIXOAWTb 3a Npejenbl gnanasoHa +0.003 (+0.005

AN51 XONOCTOro X04a) 3HayYeHuli KoahPpULMEHTOB BECOMOCTH, NEPEUNCTEHHBIX B 2.7.1 HACTOALLErO JONONHEHUS.
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6 PacueT 3HAYEHUI AbIMHOCTU

6.1 Anroputm beccens

CpefjH1e 3Ha4yeHns MrHOBEHHbIX Nokasatenei AbIMHOCTK 3a 1c¢, npeobpa3oBaHHbIX B COOTBETCTBUM C 6.3.1 HacTo-
ALLEro fJONONHEHUSA. pacCcuUnTbIBAIOT C UCNONb30BaHWeM anroputMma beccensd. Anroputm BbINOMHAET yHKUMIO hunbTpa
HU3KMX YacTOT BTOPOro nopsfjka, u ero npuMeHeHve TpebyeT MHOTOKpPaTHbIX NOBTOPSIOLMXCA pacyeTos Ana onpejene-
HUA KO3(DPULMEHTOB. 3TN KO3PULUMEHTbI NPeACcTaBnAaoT cob0i (PYHKUMIO BPEMEHN peakuun cucTeMbl AbiMOMepa u
4acToTbl BbIGOPKW. CnefoBaTtenbHO, pacyeTsbl, NpejnucaHHble B 6.1.1 HacTosALero A0NONHEHWS, JOMXKHbI 6bITb NpoBeje-
Hbl 3aHOBO BCSIKMIA pa3. Korga MeHSI0TCA BPEMS peakuun cucteMbl U/Unm YyactoTa BbIGOPKW.

6.1.1 PacueT BpemeH/ peakuun hnnbTpa U KOHCTaHT Beccens

Mckomoe Bpemsa peakuun ansa anroputma beccensa npegcTasnsAlowee coboin MyHKUMIO BPeMEHW NpoTeKaHns
(hr3nyeckoli 1 aneKTpUYecKoli peakumin cucTembl AbiIMOMepa. Kak onpegeneHo B 5.2.4 oNonHeHns 4 K npunoXxenuto [.
paccunTbiBatoT no opmyne

rae Jp— Bpems um3nyeckoi peakumu, c;
£ — Bpems aneKTpu4eckoi peakuuu, c.

PacueTbl fns onpejeneHns OTCEKaeMoi 4acToTbl (hMNbTpa OCHOBaHbl Ha ware utepauum sS 0.1 npu pacuete
peakuun Ha cTyneH4aToe BXOofHOe BO3fjelicTBue, nameHsioLleecs ot 0 4o 1 (cM. npunoxeHue K). Bpems peakuuu onpege-
NAOT KaK OTPEe30K BPeMeHU, NPOoLLeALIniA ¢ MOMeHTa, Korga dyHKuns beccena gna atoro wara gocturaet 10 % (/10). n go
MOMEHTa, Korga oHa gocturaet 90 % (t"). 3To JOMKHO 6bITb 0GecneveHo ntepaumeii no € fo momeHta — fIOm
Mepeyto ntepauuto ans fz onpegensitot no popmyne

'c=*/dO0 t).
KoHcTaHTbl Beccens £ n K paccuntbiBatot no popmynam:

nnr"3070un2

K = 2E{Dil2-1)-1.
rae 0 = 0.618034:
12 = 1//gn/ o) n
Af = 1/yacTtoTa BbIGOPKW.
6.1.2 Pacuet anroputma beccens
MofcTaBnasa 3HaveHus KoHcTaHT £ u K. nonyyeHHble No NpvBefeHHbIM Bbille (DOpMynaM, CPeAHIo peakuuto no
Beccento Y Ha cTyneH4yarblii UMnynbC S, paccunTbiBatoT Mo hopmyne
Y=Y ,-£(S+2S, +S -4y )+KY_ -Y ),
1 1-1 1 M 1-2 12 -1 1-2
roe S"2=SM =0:
S =1

y-2 =ym =°-

MowmeHTbI BpemeHu /10 n /90 Heo6XoAMMO UHTEPNoNNpoBaTh. Pa3HoOCTb Mexay 3HadeHusimu A0 n <10 onpegenseT
BpeMs peakuun 7/, Ana faHHOro 3HauveHus fc. Ecnm 310 Bpems peakuum HeAoCTaTOYHO 6/1M3KO K TpeGyeMoMy BpemeHu
peakuun, utepauuio cnejyet npojoMKNTb JO MOMEHTA, KOrfja peanbHoe BPeMs peakLuun OKaKeTcs B AnanasoHe = 1 %
TpebyeMoro BpeMeHu peakuuu, T.e. 6yJeT BbINONHEHO yCroBue

Ko-<,0M |sa01,i-
6.2 OueHKa faHHbIX
VI3mepeHns AbIMHOCTM cnejyeT NPOBOAUTL C YacToToli He MeHee 20 I,
6.3 OnpefeneHne AbIMHOCTU
6.3.1 [peob6pa3oBaHue AaHHbIX
MOCKONbKY NPUHLMN AeACTBUA BCEX bIMOMEPOB OCHOBaH Ha M3MEPEHUN NPO3PaYHOCTU, 3HAUEHUS bIMHOCTM Mo-
nydyatoT nyTemM npeo6pasoBaHUs NPO3payHOCTV I B KO3PULMEHT CBETOMNOrNoLWEeHNs K no opmynam:

C= ATk >

iV=100-r.
rae K— KoauuMeHT CBETONOINMOoWEeHNsA. M-1 :
La — adekTnBHas ontuyeckan 6asa gbiIMomMepa. M:
N — gbIMHOCTb. %;
I — npo3payvyHocTb. %.
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Mpeo6pasoBaHve LOMKHO 6bITb MPOBELEHO 0 TOrO, Kak 6yAyT NpefnpuHATLI Ntobble AanbHelilme waru no o6pa-
60TKe AaHHbIX.

6.3.2 PacyeT AbIMHOCTU, OCpefHeHHOI no Beccento

CooTBeTcTBYtOLas OTcekaemas yactoTa Tt aBnsieTca ogHUM 13 hakTopoB, thopMupytoLmx Tpebyemoe Bpems pe-
akummn punbTpa tr Ecnmn ata yactota yxxe onpegeneHa ntepatmBHbIMU BblYUCNEHUSAMY B COOTBETCTBUM € 6.1.1 HacTosLe-
ro AONONHEHMNS, HEOOXOAVMO BbIYMCAUTL COOTBETCTBYIOLIME KOHCTaHTbl E u K anroputma Beccens. 3atem anroputm
Beccens Heo6X04MMO NPUMEHUTL K MTHOBEHHBIM 3HAYEHUAM CNef0B AbIMHOCTY (3HAYEHUAM Ko3dduLumeHTa K), Kak on-
pefeneHo B 6.1.2 HACTOALLEro AOMNONHEHNSA:

vf= X-1*E(S.*2s,,+s 2-4Y 2)+KCv;., - y; 2).

Anroputm beccensa pekypcvBeH no cBoeli npupoge. CnefjoBatenbHO, OH Hy>KAaeTcsl B NEPBUYHBbIX BXOAHbIX BENN-
YnHax SUJ 1 S 2, a Takke B NEPBUYHBIX BbIXOAHbIX BEMUMHAX Y. , U Y_2 0N 3anycka arroputMa. 3Tu BeNnYMHbI MOryT
6bITb NPUHATBI PaBHLIMU HYHO.

[N Kadk[oro wara Harpysky npy Tpex yactoTtax BpalleHus A. 8 n C MakcuManbHoe 3HadeHne YTaxana 1c fomKHO
6bITb BbIOPAHO M3 NHAVBUAYATbHBIX 3HAYEHUA Y ANA KaDKAOro U3MepeHns AbIMHOCTH.

6.3.3 OKoHuarte/bHble pe3ynbTarbl

CpepgHue 3HadyeHus fbIMHOCTM (SV) B kadkgoM uukne (npy yactotax BpatweHus A, B n C) paccunTbiBatoT cnegyto-
Lym obpasom:

405 UCnbITaTenbHOM yacTotel Al SVA = (YTal(1 A + YTan.A + Yrax2A);
ANA ucnbiTatenbHoOM YacToTbl B: Sya = <fraxl B * YraupB+ yT1«3B)/3;

4Nna ucnbiTatensHol yactotel C: SV - =(YtaxW/1 - Yran.c +yra*3.c)/3-

roe YTaxl, YTanl. YT/i»3 — MakcuMaibHoe cpejHee O4HOCEKYHAHOe 3HaueHve No Beccento AbIMHOCTY ANs KaXKao-
0 U3 Tpex CTyneHuYaTbIX Kone6aHuii Harpy3ku.
OKOHYaTeNlbHOE 3HAYEHWEe MONYYaloT CedyoLuM 06pasom:

SV = (0.43SyA)+ (0.56SVb)+ (0.01SVfc).
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flononHeHne 2
(k npunoxxkeHunto 1)

McnbiTatensHbi unkn ETC

1 Mpoueaypa NOCTPOEHUS KapTbl XapaKTePUCTUK ABUTaTens

1.1 OnpejeneHve gnanasoHa 4acToT BpalWeHUsa ANA NOCTPOEHUA KapTbl XapaKTepucTmk

[ns nposegeHuns ncnbitaHua ETC B ucnbitateNibHOM 60KCe HEO6XOAUMO NpeABapuTeNibHO NOCTPOUTL KapTy Xapak-
TEPUCTUK ABUTATENSA C LieNbio onpeenunTb rpadurk 3aBUCMMOCTU YacTOTbl BPALLLEHUA OT KPYTALWEro MoMeHTa. MuHumans-
HYIO 1 MaKCUMaJ/lbHYIO YaCcTOTbl BpaLLEHUS 151 MOCTPOEHNA KapTbl OMNpefensioT ciefyoLlmnm obpasom:

- MYHUM&/IbHasA YacToTa BpalleHus AN NOCTPOEHMA KapTbl = YacToTe BpalleHWsa XOI0CTOro Xoaa:

- MakcnMasnbHas YyacTtoTa BpalleHusa 419 NOCTPOeHUa KapTbl = nbl=1.02 nam

- MakcumaibHasi YacToTa BpaleHus 418 NOCTPOEHUS KapTbl = YacToTe BPaLLEHWUs, MPU KOTOPOI 3HAaYeHne KpyTs-
LLlero MOMeHTa Npu MakcMMalbHOIM Harpyske nagaeT 4o Hyns.

1.2 NocTpoeHne KapTbl MOLWHOCTM ABUTraTens

[iBuratenb NporpeBatoT B peXkMMe MaKCUMasbHOM MOLLIHOCTU, YTOGbI CTAGUAN3NPOBATL €ero NnapameTpbl B COOTBET-
CTBUM C yKa3aHWAMMN U3rOTOBUTENA U HA OCHOBaHWW MPOBEPEHHON VHXXEeHEpPHOW npakTuku. Korga gsuratenb JOCTUTHET
CTabWnNbHOro COCTOSHUSA, MOCTPOEHNE KapTbl XapaKTepucTuK gsurarens oCyLecTBAAOT B NocnefoBaTebHOCTH:

- C ABUraTens CHMMaloT Harpy3Ky 1 obecneumBaloT ero paboTy Ha X0NOCTOM XOfy:

- ABUraTenb NepeBoAsT Ha paboTy Npu peryampoBKe TOMAMBHOIO Hacoca Ha MOMHYI0 HarpysKy Npu MUHUMasbHOM
yacToTe BpalleHUs /15 NMOCTPOEeHUA KapTbl:

- 4YacToTy BpalleHusi ABUraTens perynmpyroT Takum o6pas3om, YTo6bl OHa yBenmymnBanachb 00 cpeaHeit MHTEHCMBHO-
CTbiO (8 + 1) MUMH-VC B gvanasoHe 0T MUHUMaNbHOM 0 MaKCUMa/IbHOM 4acToThl BpalleHus, YTo HeobxoaMmo A4Nna nocT-
poeHnsa KapTbl. TOYKN KapTbl, COOTBETCTBYIOLLME KOHKPETHLIM COYETaHNAM YacTOTbl BpalleHUs ABUraTens nu KpyTawero
MOMEHTAa, JOMKHbI ObITb 3anMcaHbl C YaCTOTOW U3MEPEHW HE MEeHee OfHOI TOUKU B CeKyHAy.

1.3 NMocTpoeHne KpUBOIi Ha KapTe

Bce Touku KapTbl, 0OTO6padkatoLme gaHHble, NoyYeHHble B COOTBETCTBUM C 1.2 HACTOALWEro JONONHEHWS, COeJUHS-
10T MeXay co60i C NOMOLLbIO NMHERHON UHTepnonAunM Mexay Toukamu. MonyyeHHasi B pedynbTate KpuBas siBNsieTcs
XapaKTepUCTUKON KapTbl ABUratens, u e HeobX0AMMO MONb30BaThbCs A4NA Npeobpas3oBaHns NpUBEAEeHHbIX 3HaYeHWl
KPYTALLLEro MOMEHTa [iBUratens B UMKIe B peaibHble 3HAYEHUs1 KPYTALLLero MOMEHTa 1A UCTNbITaTeNbHOro LMKna B CooT-
BETCTBUWN C pasfenom 2 HacTOAWEro AoMno/HEeHUS.

1.4 AnbTepHaTuUBHOE NOCTPOEHue KapTbl

Ecnn narotoBuTens yTBepikaaeT, uUTo BbilleonucaHHas MeToAnka NocTpoeHns KapTbl Hebe3onacHa unn Hepenpe-
3eHTaTMBHA N KaKoro-Nimbo KOHKPETHOro ABuUrarens, JonycKaeTcs UCNob30BaTb albTepPHATUBHbIE METOANKMN NOCTpOe-
HUA KapTbl. 3TN anbTepHaTVBHblE METOAVKMN AOMKHbI pellaTtb 3ajadvy, CTOSLLYy nepej o060 KOHKPETHON MEeTOAMKOW
NOCTPOEHMS KapTbl. — ONpefensTb MakCManbHbIi pa3BvBaeMblii ABuratenemM KpyTawuii MOMEHT Npu BCex YactoTax
BpalleHnsi B UCMblTatebHbIX UMKax. OTKIOHEHUS OT METOAMKM MOCTPOEHUSI KapTbl, yCTaHaBNMBaeMoOl B HacTosLeMm
pasgene, no npuMyMHam, CBA3aHHbLIM C 6€30MaCHOCTbLIO WX penpe3eHTaTBHOCTLIO, JO/MKHbI 6bITb 0406PEHBI OPraHom no
cepTurKaunm ogHoBpeMeHHO ¢ 060CHOBaHNEM UX NpUMeHeHus. OfHaKo ANa aBurateneii c perynatopom mnm Typ6o-
HaA4yBOM MCNONb30BaHWe MOCTOSAHHO YMEeHbLUALLMXCA pa3MaxoB KonebaHuii YacToTbl 060pOTOB fBUraTens He gonyc-
KaeTCsa HU B KaKVX Cnydasnx.

1.5 MoBTOpPHbIE UCMNbITAHUA

[Buratenb He HyXpaeTcsi B KapTorpatumpoBaHUW XapakTepuUCTUK nepej KakabIM UChbiTaTeNbHbIM LUKIoM. Mo-
BTOpHOE KapTorpadupoBaHue NpoBOAAT nepef UcnbiTate/bHbIM LUKIOM B CefytoLmx cnyyasx:

- nocne CHATUA NocnefHei KapTbl NPOLUNO CAULIKOM MHOrO BpeMeHu (onpegensietcs KBannuumpoBaHHOW UHKe-
HepHoOW OLEeHKOoWN) nnn

- 6bIM Npou3BefeHbl Takne (U3NYecKne U3MEHEHUs camoro ABuratens Unn ero peryampoBOK, KOTOpble MOrnu
NOB/VATb Ha €ro XapakTepuUcTUKM.

2 [NoCTpOEHMEe UCXOAHOro UCMbITATENIbHOrO LMKna

MepexodHbI ncnbiTaTenbHbIA LMK ONncaH B ONONHEHUN 3 K HACTOSILLLEeMY NPUNoXKeHuto. MpuBefeHHble 3Have-
HUA KPYTALLETO MOMEHTa U YacTOThl BPaLLLEHNA 3aMEHSAIOT Ha UX peasibHble 3HAYeHUs], KaK ON1CaHo Hke, Y4Tobbl Npeo6-
pa3oBatb 3TOT LMK B UCXOAHbINA.

2.1 PeanbHas yacToTa Bpal,eHus

YacToTy BpalleHus ABurarens npeo6pasytoT U3 NpuBefeHHol B peabHyt0 C MOMOLLBbIO ClefytoLero paBeHcTBa:

nnoim<nro! ' r~dlo) . ,,
Too +a -

rge naii— peanbHas yactoTa BpalLeHusi, MUH-1;
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nmis — npvBejeHHas YacToTa BpalleHus. %;

nao — yactoTa BpalleHUsi XON0CTOro Xxoaa, MuH-":
n[E — ucxopHasa yactoTa BpalleHus, MuH-1.
VcxopHan yactoTa BpaeHus nnf cootsetcTByeT 100 %-M 3HAYEHUAM YacTOTbl BpalleHWst Ha rpaduke nokasaHuii
AvHamMoMeTpa, NpMBefeHHOM B JONONHEHUN 3 K HACTOoALEeMY NpunoXeHuto. Ee onpeaenstoT cnegyowmm o6pasom (Cm.
pUCYHOK 1):

nret=no+ 095K - nto)-
rae Nbin Ow— onpefeneHbl BCOOTBETCTBMM C pa3fenom 2 HacTosLLero crtaHaapTta uav B COOTBETCTBUM € 1.1 fononHe-
HMA 1 K HACTOALLEMY NPUNOXKEHNIO.

2.2 PeanbHblil KPYTALWMA MOMEHT

MpuBeaeHHbI KpyTALWMI MOMEHT OnpejenatoT B NPoLEeHTax MaKCUManbHOro KpyTALEero MOMeHTa npu CooTBeT-
CTBYIOLLE YacToTe BpaLleHns. 3Ha4eHUs NPMBEAEHHOrO KPYTALLEro MOMEHTa B MICXOAHOM LMKie npeobpasytoT B peasb-
Hble 3Ha4YeHNs C 1CMONb30BaHNEM KapTbl XapakKTepuctuk, onpegensiemoii no 1.3 HacTosLWero JONONHEHNS, CnefyoLuum
ob6pasom:

M nonri
M,0\ = 100

roe Mn/l—  peanbHbIil KpYTALWMIA MOMEHT. KH-M;

MriaetT — npuBefeHHbIV KPYTALWMA MOMEHT, % ;
MTax — MaKCUMa/bHbI KPYTALLMIA MOMEHT (NpKW TOl >Xe YacToTe BpalleHus ABuUraTens, 4to u Mregl, B COOTBETCTBUM
€ 2.1 HacToALWero AoNoNHeHUSR). KH-m.

LnA NOCTPOEHUs1 UCXOAHOro LUuKAa cnefyet NpUHUMAaTb BO BHUMAaHWE OTpuLaTe/lbHble 3HAYEHUs KPYTSLLEro Mo-
MeHTa B Toukax T. rje NPOMCXOAUT NPOKpPYTKa ABuratens. PeanbHble 3HaYeHWs KPYTALWEro MOMeHTa nNpu 3Tom onpeje-
NAKT OLHUM U3 CesyroLmx cnocoboB:

- MPUHATUEM 3HAYEHUS KPYTALLEro MOMEHTa, PaBHOro MUHYC 40 % 3Ha4yeHWst MONOXKUTENbHOIO KPYTALLLEro MOMEH-
Ta. JOCTMXXKMMOTFO MPU COOTBETCTBYHOLLEN YacTOTe BpalleHUs ABUraTens;

- NOCTPOEHVEM KapTbl 418 OTPULATENBHOTO KPYTALLEro MOMeHTa, HEO6XO0AMMOrO ANA NPOKPYTKM ABUraTens B gna-
nasoHe 4acToT BpalleHus ABuratens, TpebyemMblx 415 NOCTPOEHUS KapTbl, OT MUHMMa/bHOW O MaKCUMa/IbHOM:

- onpefeneHnemM otTpuuaTenbHOro KpyTALero MoMeHTa, TpebyemMoro ansi MpoKpyTKW ABUraTens npv yactote Bpa-
LLLEHMS XONOCTOTO X04a M UCXOAHOI YacToTe BpaLLeHUsl, U IMHERHOI MHTepnonaunein Mexxay aTMMN ABYMSI TOUKaMMU.

2.3 Tpumep npoueaypbl NONyYEeHUA peanbHOro 3Ha4eHUs U3 NPUBEAEHHOro

B kauecTBe npumepa B3Tbl ClefytoLe NcnbiTateNbHble TOUKM:

- NpuBefeHHas vyacTtoTa BpalweHus geuratena — 43 %;

- NPUBEAEHHbIV KPYTALWNA MOMEHT — 82 %.

3agaHHble 6a30Bble 3HAYEHUS:

- ucxofHasa yacrtoTa spaweHns — 2200 mMuH-’;

- yacToTta BpaleHust XonocToro xoga — 600 mMuH"1

B pe3ynbTaTte nonyyeHbl:

- peanbHas yacToTa BpalleHus

m43(2200 eoo> 600= 1288
100 + = MWH-

- peanbHblii KpyTAWMA MOMEHT

82 700 c,, .,
M-'=“A =574 HM-

Tak Kak MakCUMabHbI KPYTALLMIA MOMEHT ANA YacToTbl BpalleHus gsuratens 1288 MuH-1. HalijeHHbIl No XapaKTepucTu-
Ke. B3ATOM c KapTbl. — 700 H *M™m .

3 Tpoueaypa NpoBeAeHUs UCNbITAHUI 19 OLEHKN BbIGPOCOB BpeAHbIX BELWEeCTB

Mo 3anpocy N3roToBUTENs 40 Havana N3MepuTenLHONo LKA JoNycKaeTcs NpoBejeHune npefBaputenbHbIX UCTbI-
TaHWA 4NA NOArOTOBKM fBUTaTens N CUCTeMbI BbiMycka oTpaboTaBLUMX ra3oB.

[Asuratenu, pabotatowme Ha NI n CHI, AOMKHbI NPONTN 06KaTKy B unkne ETC. iBuratenn JomKHbI BbIMOMHUTL He
MeHee ABYX UMknoB ETC n npogomkaTb paboTaTb, noka Bbi6pockl CO. M3MepeHHble B TedeHne ogHoro uukna ETC. He
6yayT npesblwath BbI6pockl CO. n3MepeHHble B NpefbiayLiem uukne, meHee yem Ha 10 %.

3.1 MopgrotoBka hunbTpoB A5 oT6opa Npob (B cnyvyae npuMeHeHns GunbTpoB)

He meHee yem 3a 14 10 Havana UCMbITaHWI KaxkabIi PUabTP (Napy puabTPOB) NOMELLAIOT B 3aKPbITYO, HO He3ane-
yaTaHHylo Yallky MeTpu 1 yctaHaBAMBaloT B Kamepy A5 B3BeLUMBAHUS Ha Nepuog ctabunnsaumn. Mo oKoHYaHUM nepumo-
fa cTabunnsauun Kakabii punbTp (Mapy puabTPoB) B3BELLMBAIOT M 3aMMCbIBAKOT Maccy Cyxoro gunbtpa. 3atem punbTp
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(napy p1nbTPOB) COXPaHAIT B 3aKpbITOli Yallke MeTpu 1AM 3anevyataHHOM KOHTeliHepe Ansa (puabTpa 4O MOMEHTA, Korja
OH noTpebyeTcs ANs UcnbiTaHwii. Ecan dunbTp (Napy puabTPOB) HE NCNOML3YIOT B TeYeHne 8 4 C MOMEeHTa BbleMKV 13
Kamepbl 415 B3BELUVBaAHWSA, €ro nepej Ucnoab3oBaHMeM NOBTOPHO MOArOTOBAAIOT U B3BELUMBAIOT.

3.2 YcTaHOBKa M3MepuTenbHoro o6opygosaHuns

Mpunbopbl 1 NPO60OTOOPHMKN yCTaHaBNMBAKOT B COOTBETCTBUM C NPeLyCMOTPEHHbIMU TpeboBaHusmu. K cucteme
pa3baBneHnsi NOHOro MOTOKa NOACOEAVNHSIOT BbINYCKHYIO TPYOY.

3.3 Myck cuctembl pasbaBneHun n gpurarens

Cuctemy pasbaBneHus u gBuraTtenb 3anyckatoT U NporpeBaloT, Noka BCce 3HaYeHVsi Temnepatyp U gaBneHuii He
CTabUNM3NPyHTCA NpY MakCUMasbHOV MOLLHOCTV B COOTBETCTBUUN C YKa3aHUAMW U3rOTOBUTENSA U HA OCHOBE MPOBEPEeH-
HOW MH)KEHEePHOW MpaKTWKM.

3.4 MNyck cuctembl otbopa Npob BpeAHbIX YacTul (B cnyyae NPUMEHEHUS CUCTEMbI)

Cuctemy oT6opa npob BpeAHbIX YacTul, NPUBOAAT B felicTBME U obecneynBaloT ee paboTy no 06Xo4HOW cxeme.
®OHOBBbIi YpOBEHb KOHLEHTPaLUMW BpeAHbIX YacTul, B pa3baBnsiowemM BO3jyXe paspeluaetcs onpegenstb, npornyckas
pasb6asnstowuii Bo3gyx yepes hnnbTpbl 48 oT6opa Npob BpeaHbIX YacTuy,. B cnyyae ncnonb3oBaHns oTPuNbTPOBaHHO-
ro pas6asnsoLLero Bo3gyxa fionyckaetcs NpoBOANTb O4HO U3MeEpPEeHMe A0 NN nocne UcnbiTaHnsa. Ecnm ke pasbasnsito-
LA BO3AYX He (hUnbTPYHOT, TO JONyCKaeTca NpoBejeHVe U3MepeHnii 40 1 NOCNe UCMbITaHUs C NOCNeayloLnM ocpeaHe-
HUeM pe3ynbTaToB.

3.5 PerynnpoBka cuctembl pa3baBieHns NONHOro Notoka

CymMMapHbIii pa3baBneHHbI MOTOK 0TpaboTaBLUMX ra30B JOMKEH GbITb OTPEryIMPOBaH Tak. YTOGbl UCKNOUYNTL BO3-
MOXHOCTb KOHAEHcaLun BoAbl B CUCTEME 1 06ecneynTb MakcUMallbHyto TeMnepaTtypy Ha noBepxHOCTU hunbtpa He 60-
neB 325 K (52 *C) (cm. 2.3.1 (komnoHeHT DT) gononHeHns 6 K npunoxxenuto A].

3.6 NMpoBepka aHann3aTopos

AHanusatopbl BbIGPOCOB AOMKHbI ObITb YCTAHOBMEHbI HA HY/b, @ WX AMana3oHbl NU3MEPEHWI - OTPerynnpoBaHbl.
MeLukmn ana ot6opa Npob oTpaboTaBLUMX ra30B (B Clyyae MX MCMONb30BaHUS) HEOOXOAMMO CHSTb.

3.7 Npouepgypa nycka geurarens

[Buratenb, COCTOSIHME KOTOPOro npejBapuTeNbHO 6bIN0 CTA6UAN3MPOBAHO, 3amycKatoT B COOTBETCTBUN C Npo-
Lefypoli. peKOMeHAOBaHHOW M3roToBUTENEM W U3NOXKEHHON B PYKOBOACTBE MO aKcnayatauuu. MNpu 3ToM MOXeT 6biTb
1CMnonb30BaH cTapTep ABuratens unm guHamomertp. [lonyckaeTcs Takke HavaTb UCMbITaTeNbHbIN LUK HeNocpeACcTBEHHO
nocne OoKoH4YaHusa hasbl NpefBapuUTeNbHON NOArOTOBKU 6e3 rnyLlueHus gsuratens, Korga asurarens 6yget pa6oratb B
peXxxmme X0NocToro xofa.

3.8 VicnblTaTeNbHbIN LUKN

3.8.1 MocnefoBatenbHOCTb 3TANOB WCMNbITaHNSA

MNMocnepoBaTeNbHOCTb 3TANOB UCMbITAHUA HAYMHAIOT BbIMONHATL MOCNe TOro, KaKABuUrarenb nepeigeT K paéote B
peXxxmme X0N0CcToro xofa. MicnbiTaHne NpoBOASAT B COOTBETCTBMM C pa3feNom 2 HacTosLLero AononHeHuns. Yactorta Bblja-
4/ KOMaH[, Ha YyCTaHOBKY YacTOTbl BPaLLeHWs U KPYTsLLLEero MoMeHTa Buratenst fomkHa 6biTb He MeHee 5 'L, (pekoMeHay-
emasn yactota — 10 ly). YactoTa peructpauunm faHHbIX 06paTHON CBSA3M O peabHbIX YacTOTe BPaLLLEHUA U KpyTALem
MOMEHTE — He peXXe OfJHOro pasa B CeKYH/Y Ha NPOTSHXKEHUU UCMbITaTeNbHOrO UMKAa. lonyckaeTcst aneKTpoHHas hunb-
Tpauus CUrHanos.

3.8.2 MNoka3aHus aHanu3aropa

Mpw nycke gBuratenst UAM B Ha4a/lbHbIi MOMEHT UCMbITATENBbHOIO LMKAa (ECAN LMK Havancs HenocpeacTBeHHO
nocne tasbl npejBapuTeNbHON NOArOTOBKU) HEO6XOAMMO NPUBECTU B AelicTBMe n3MeputenbHoe o6opyaoBaHne, CUHX-
POHHO BbINOMHWB CneaytoLine AeicTBUs:

- aKTMBM3MpOBaTb NOTOK pa36aBnstoLLero Bo3gyxa s otéopa npob unn aHanusa pe3ynbTaros:

- aKTMBM3UpOoBaTh NOTOK pa3basneHHbIX 0TpaboTaBLUNX ra3os 415 cb6opa Npo6 nnn aHannsa pesynbTaToBs:

- HayaTb KOMYeCcTBEHHble n3MepeHus pasbaBneHHbIX oTpaboTaBLLMx ra3oB (CVS) 1 3ajaBaeMbiX 3HAYEHWUI Tem-
neparypbl 1 jaBneHus;

- HayaTb 3an1chb JaHHbIX 06PaTHOW CBA3M C AUHAMOMETPA O pealbHbIX YacToTe BpalLeHUs U KpyTALeM MOMEHTe
asurartens.

KoHueHTpauun HC 1 NO, cnefyeT M3MepsTb B CMECUTENIbHOM KaHane HenpepbIBHO ¢ yactotoli 2 y. CpefgHue
3HAYEHUA KOHLeHTpauuii onpefensatoT NyTeM VMHTErpupoBaHusa CUrHaNoB OT aHanM3aTopa B TeYeHWe MCNbITarenbHoro
LuunKna. Bpemsa 3afep>ku cpabarbiBaHUS CUCTEMBI HE JO/HKHO npeBbiwaTth 20 ¢ 1 JOMKHO 6bITb COrNacoBaHo, Npn He06Xo-
LMMOCTW, CO CMELLEHNSMUN N0 BpeMeHu | uuky diykTyaumini notoka npu CVS u ot6ope npob. KoHueHTpauumn CO. CO2.
NMHC n CH4onpeaenstoT MHTErPUPOBaHMEM WU aHAIM30M KOHLIEHTpaLMii 3TMX BelLecTB B oTpaboTaBLUMX rasax, Hako-
NVBLUNXCS B MeLlke ANl 0T60opa Npo6 B TedeHne OfHOro umkna. KoHueHTpaummn razoobpasHbix BpeAHbIX BELLECTB B pas-
6aBnsioLeM BO3Ayxe OnpefenstoT MeTOAOM MHTerpauvMu UM HakonneHnem B Meluke Ans (hoHOBbIX BKIOUEHMiA. Bce
Apyrvie nokasaHus Heo6XxoAMMO 3anncbiBaTb C YacToTOl He MeHee 1T,

3.8.3 OT60p Npo6 BpeaHbIx YacTuy, (B cnyyae NpMMEHeHns 3TOro npoiecca)

Mpy nycke gsuratens Wan B Havane UCMbITATENbHOIO LMKNa (€CAN LMK HauyMHaeTcs HenocpeAcTBEHHO nocne
OKOHYaHWsi NpeABapuTEeNbHOM NOArOTOBKM BUTraTens) cucteMy ot6opa npo6 BpefHbIX YacTul, nepeknoyatoT ¢ 06XoaHO-
ro TpakTa Ha peXkM HaKoMnneHus BpedHbIX YacTul,.

Mpn OTCYTCTBMN KOMMNEHCAaL MM NOTOKa Hacoc(bl) 4na oT60pa Npob6 JOMKEH (LOMKHbI) 6bITb OTPErynnpoBaH(bl) Tak.
4YTO6bl OTKNOHEHUA pacxofa NoToka Yyepes NPoO60OTOOPHMK NN NepefaTtouHyto Tpyby He npeBblwamm + 5 % pacxoga
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N0TOKa, YyCTAHOB/NIEHHOTO PEryIMPOBKONA. MPU HANMYMKU KOMMEHCALMM MOTOKA (T.€. NPONOPLUOHANILHOM YNPaBEHUM MNOTO-
KOM Yepe3 NPo600TEOPHMK) LOMKHO GbITh NPOAEMOHCTPUPOBAHO, YTO OTHOLLEHME MOTOKA, WAYLLEro no 0CHOBHOMY Tpy6o-
NpPOBOfY. KMNOTOKY Yepes3 NPO600TE0PHUK AN BPEAHbIX YACTHL, HE JO/KHO OTK/IOHATLCA 60/1ee YeM Ha + 5% OT 3HauYeHust
3TOr0 OTHOLLEHWS, YCTAaHOBNEHHOTO PEryINPOBKOI (3a MUCKItoUeHeM nepBbix 10 ¢ npouecca oT6opa npoo).

NMpumeuaHune — B cayyae paboTbl Npu ABOWHOM pa3baBneHny pacxoj notoka yepes Npob60o0TOOPHUK paBHS-
eTcs pa3HOCT! MeX[y pacxofoM MnoToka yepes uibTpbl NPO600TO0PHMKA U PACXOLO0M NOTOKa BTOPUYHOIO pa3basBnsto-
Lero sosgyxa.

[omKHbI 6bITb U3MeEpeHbI CpefHne Temnepartypa 1 jaBineHve Ha BXoje NoToKa B rasoBblii(e) cueTunk(n) uam apy-
rylo n3mepuTenbHyto annapatypy. Ecnn 3afaHHblli pacxod notoka HEBO3MOXXHO MOAJAEpP>KUBaTb Ha BCEM MPOTSXEHUU
uMKna (C OTKNOHEHNAMMN He 6onee + 5 %) n3-3a MHTEHCMBHbIX OTNIOXKEHWUI YacTuL, Ha punbTpe, NonyyeHHble pesynbTaTbl
cnefyeTt aHHYIMpoBaThb U NOBTOPUTL UCMbITAHWE, UCMONb3YSA MOHVKEHHbIV pacxof notoka n/uanm guabTp yBeamyeHHoro
nnamertpa.

3.8.4 [lelicTBMA B Cny4as, eCAu 3arnox gsuratens

Ecnu B npouecce BbINOAHEHUS UCMbITATENbHOrO LMKAa 3arnox gBuraTtenb, ero cnefjyet 3aHOBO NOATOTOBUTbL K
MCNbITAHWSIM 1 NOBTOPUTL UCMbITaHne. Ecnn B NCNbITaTENbHOM LMKNE BO3HWKAA HEMCNPaBHOCTbL B NHO6G0OM M3 YCTPOICTB,
HEeobXoAVMbIX AN NPOBEAEHUSA UCNbITAHWIA, NUCMbITaHNe NPU3HAOT HeAelCTBUTENbHBIM.

3.8.5 PaboThbl, BbINONHAEMbIE NOCNe UCMbITaHUSA

Mo 3aBepLUeHN UCMbITaHNSA HEO6X0AMMO NpeKpaTuTb N3MepeHns obbema pasbaBneHHbIX OTpaboTaBLUNX ra3os,
ra3oBOro NoTokKa, HanpasNsSieMOoro B HaKonuTebHblE MELLKM, a Takke OCTaHOBUTbL Hacoc Ansi oT6opa npob. UTo KacaeTcs
VHTErpupyoLwmx CUCTEM aHaniM3aTtopoB, TO 0T60P NPo6 JOMKEH NPOAOMKATLCA A0 MOMEHTa NEPEKPbITUS BPEMEHU 3a-
NEepPXXKn cpabaTbiBaHVsA CUCTEMBbI.

KoHueHTpauun BpefHbIX BELECTB B HAKONUTE/bHbIX MeLlKax {Npu UCNONb30BaHN TaKMX MELLKOB) JO/KHbI ObITb
noABeprHyTbl aHan3y Kak MOXHO 6bicTpee, B 1l060M cnyvae He nosgHee yem yepe3 20 MUH NOCNEe OKOHYAHWUA UCMbITa-
TeNbHOro LyKna.

Mocne ncnbITaHUA, NPOBEAEHHOro C LeNbio N3MepUTb BbiOpPOChbl BPeAHbIX BellecTs, He06X0AMMO NPoOBeCTU No-
BTOPHYIO NMPOBEPXY aHann3aropa ¢ NOMOLLbIO NPOBHOro (HyNeBOoro) ra3a 1 Toro e camMoro KaimbpoBo4YHOro rasa. Pesy b-
TaTbl UCNbITaHUA 6YAYT NPU3HaHbI NPUEMIEMbIMU, €CAN PAa3HOCTb MeX[y pe3ynbTatamu NMpPoBepKW aHanm3aropa, nony-
YeHHbIMWU Nepef, NPOBeAEHUEM WCMbITaHUA, U pe3ynbTaTtamu, MNoNyYeHHbIMU MNocne ero NpoBefeHns, He nNpeBblaeT
+ 2 % 3Ha4YeHWin, NONyYeHHbIX AN KanMbpOBOYHOIO rasa.

B cnyyaB ucnbITaHUs AU3eNbHbIX ABUrateneil unbTpbl N8 ynaBNMBaHUA BPefHbIX YacTul, Heo6xoaMmMo Bo3Bpa-
TUTb B Kamepy 4NA B3BELUMBaHWA He No3fjHee YeM yepes3 14 nocne 3aBepLUEeHNs UCMbITaHUS, U TaM OHW JO/MKHbI ObITb
BblAepyKaHbl B 3aKpbITOI, HO HerepmeTu4Hol Yallke MeTpu He MeHee YeM 14, HO He 6onee 80 4 Nnepep B3BeLUVBAHNEM.

3.9 T[poBepka LOCTOBEPHOCTU X0f4a UCNbITaHWUI

3.9.1 CaBur faHHbIX N0 BPEMEHN

YT06bl CBECTM KMUHUMYMY 3(h(EKT CMELLEHNSA 13-3a 3a[eP>KKN N0 BPEMEHN MeXay 3ajaBaeMbIM1 1 NonyvYaeMbl-
MW 3Ha4YeHUsAMW NapameTpoB UMKIAa, BCA NocnefoBaTeNbHOCTb CUTHANOB, MOKa3blBaOWWX peasbHble Nnonyvyaemble Ha
fBuUratene 3HayeHus 4acToTbl BpaLLLeHNS 1 KPYTALWEro MOMeHTa, MOXeT 6bITb CABMHYTA NO BPEMEHU BNepes nnn Hasag
Mo OTHOLLEHWIO K UCXOAHO nocnegoBaTelbHOCTU 3HAYEHWIA YacTOTbl BpallleHUs U KpyTswero MmomeHTa. Ecnm nonyvae-
Mble OT fBUTATENSI CUTHA/IbI UMEIOT CABUWT, TO CABUT MO YACTOTE BPaLLEHNs 1 KPYTALLEMY MOMEHTY Jl0/KEH UMETb OuHa-
KOBO€ 3HaueHue 1 HanpasneHuve.

3.9.2 PacyeTt paboTbl 3a LUK

PeanbHas paboTa 3a LMKA B KMnoBaTT-4acax Ao/MkKHa 6biTb paccumtaHa C UCNoMb30BaHMEM BCEX 3anncaHHbIX pe-
aNnbHbIX Nap 3Ha4YeHUii YacToTbl BPALLEHWS U KPYTSLLEro MOMeHTa, NonyyYeHHbIX Ha aBuratene. Ecnm 6bin BbIGpaH Takoim
BapuaHT, TO ero cnefyeT BbINONHATL KaKAblii pa3 nocne Toro, kak 6yeT MeTb MecTO CABUT MO BPeMEHU aHHbIX, NOCTy-
naroLimx ot gBuratensi. PeanbHyto pa6oty 3a unkn Wad ncnonb3ytoT Ansi cCpaBHEHNUsA ¢ UCXOAHOW paboToli 3a umkn Wnt n
ANA pacyeTa yAenbHbIX 3HaYeHW BbIGPOCOB BpeAHbIX BellecTB (CM. 4.4 1 5.2 HacToALWEero JONoNHeHNs). AHanormyHas
MeToA0M0rnst fOMKHa 6biTb UCMNONb30BaHAa ANA NOAYHEHNA NHTErpaNbHbIX 3HAYeHUl 3afaBaeMoii U peanbHOW MOLLHOCTH
fBuratens. Ecam Heobxognmo onpeAennTb 3HaYeHUs napamMeTpoB MeXXAy COCefHVMMMN 3afaBaeMbIMW WU COCeAHUMM
VN3MepPEeHHbIMW 3HAYEHUAMMU, TO cnefyeT UCNONb30BaTh IMHEVHYIO NHTEPNONALMIO.

Mpun nHTErpauymmn NCXoaHoM 1 peanbHOW paboTbl 3a LMK BCe OTpuLaTebHble 3Ha4YeHVs KPyTALLEero MOMeHTa f0/-
>KHbI ObITb MPUHATLI PaBHBIMU HYIO U y4TeHbl. ECAN MHTerpaums BbINOAHAETCS C YacToTol MeHee 5 'l 1 ecnu B TeyeHne
oTpe3Ka BpeMeHN MeXay N3MEePEeHNAMU KPYTALUMA MOMEHT MeHSIeT 3HaK, TO oTpuuaTebHYyo YacTb KPyTALLEero MoMeHTa
Heo6X04MMO NPU BbIYNCNEHUAX MPUHATL PaBHON HYNHO. MONOXKUTENbHAA YaCTb KPYTSALLLEro MOMeHTa o/MKHa 6bITb yuTeHa
B MHTErPMPOBaHHOM 3HayYeHUn paboTbl.

Wad gfomkHa HaxoauTbeca B fuanasoHe oT MuHyc 15 % fo natoc 5 % W(e(.

3.9.3 Ctatuctnyeckme Kputepumn JOCTOBEPHOCTU MCMbITATENBHOMO LMKia

JInHeliHan perpeccusi peabHbIX 3HAYEHWA, NONYYEHHbIX OT ABUraTens, No UCXOAHbIM 3HAYEHUAM [JOMKHa ObITb
BbINOMHEHA 4N YaCTOTbl BpaLLEHNs, KPYTALLEro MOMEHTa 1 MOLLHOCTU. 3Ty onepauuio cnefyeT NPoOBOANTL Kaxkiblli pa3
nocne Toro, kak 6yet nmeTb MecCTO CABUI NO BPEMEHW faHHbIX, MOCTynatoLmnX OT ABUraTens, ecnu Takoin BapmaHT 6yaeT
BblOpaH. [lomkeH ObITb NPYMEHEH MEeTO/ HauMeHbLUMX KBafpaToB, OPUEHTVPOBAHHbLIN Ha ypaBHEHWe, onpejensioliee
CTaTUCTMYECKN Hanbonee BEPOSITHYIO 3aBUCMMOCTb

y=TX +b
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rAey — nonyvyeHHoe OT ABuUratens (peanbHoe) 3HaYeHWe YacToTbl BpalleHns, MAH*1, KpyTawero MomeHta, H m. uam
MOLLHOCTW. KBT.
T — KO3(pUUMEHT HaKNOHa NIMHUN perpeccuu;
X — WCXOAHOE 3HaueHue YacTOoTbl BpaLLeHns, MUH-1, KpyTALWEro MoMeHTa, H-M. nan MoLLHOCTW. KBT;
b — oTcekaemoe Ha 0cu y 3Ha4YeHUe NTMHUN pPerpeccum.
Ana Kadkaov NMHWUK perpeccun Heo6xXoAMMO paccumnTaTb CTaHAapTHYHO NOrPeLLHOCTb oLeHkn SE noy n x n koaddu-
LMEHT CMeLUaHHOl Koppenauum r2
PekomeHfyeTca BbIMONHATL AaHHbI aHann3 ¢ yactoToli 1 M'y. Bce oTpuuatenbHble 3HaUYeHNs1 UICXOAHOTO KpyTALle-
ro MOMEHTa 1 CBA3aHHble C HUMW 3HaYeHWs1 peaslbHOro KPyTALLEero MoMeHTa, Noly4eHHOro Ha ABuratene, AomkHbl ObITb
UCK/OYEHbI N3 pacyeTta CTaTUCTUYECKNX XapaKTePUCTUK AOCTOBEPHOCTU KPYTALLEro MoMeHTa. [ins Toro 4tobbl ncnbita-
HWe 6blN0 NPU3HAHO JOCTOBEPHbIM, HEO6XOAMMO COOTBETCTBUE KpuTepuam Tabnuubl [.1.

Ta6nunuya [A.1 — [Jonycku napaMmeTpoB perpeccun

HavmeHoBaHvie 1 0603HaueHVie
napameTtpa perpeccuiv

CtaHfjapTHas MorpeLiHocTb
oueHkM noocsimy nx SE

KoahuuymeHT HaknoHa nu-
HWUM perpeccumn T

KoathdnumeHT cmelsaHHomn
Koppenauuu r2

OTcekaemoe Ha Oocu y 3Ha-
YeHue NMHUK perpeccun b

3HaueH1e OTKIOHEHUW MapamMeTpa perpeccumn Ans napamMeTpoB ABurarens

4acToTbl BpaLleHVA

He 6ones 100 MUH~’

0.95 — 1.03

He meHee 0,9700
(He meHee 0.9500)
+ 50 MUH-'

KPYTSILLEro MOMeHTa

He 6onee 13% (15%)
MaKCUMa/IbHOTO KPYTALLErO
MOMeHTa Mo KapTe MOLLHO-
cTn

0.83— 1.03

He meHee 0.8800

(He meHee 0,7500)
+20 HM wm 2%
(£ 20 H-m nm £ 3 %) mak-
CYManbHOro KpyTSLLLero Mo-
MeHTa B 3aBMCMMOCTW OT
TOro, KaKkoe 3HayeHne 60/b-

MOLLHOCTN

He 6onee 8 % (15 %)
MaKCMMa/IbHOW MOLLIHOCTW
no Kapte MOLLHOCTU

0.89— 1,03
(0.83 — 1.03)
He meHee 0.9100
(He meHee 0.7500)
+4 KBT nm 2%
(£ 4 kBT nan £3 %) makcu-
Ma/bHO/ MOLLHOCTU B 3a-
BWCUMOCTW OT TOTO, Kakoe
3HayeHue 6onbLue

e

MpruMeyaHne — 3HauyeHUs, yKasaHHble B CKOOKaX, ONycKaeTcs UCNoNb30BaTb ANA CePTUDUKALMOHHBLIX
MCNbITaHUI ra3oBbIx gBUrateneii 4o 1 okt6psa 2005 r.

LlonyckarTca UCKIOYEHMSI TOUYEK U3 PEFPECCMOHHOIO aHanm3a B COOTBETCTBUM ¢ Tabanueit [.2.

Ta6nuua [.2— YcnoBus Anst UCKNOHYEHUS TOYEK U3 PEFPECCUOHHOMO aHanm3a

Ycnosue, npu KOTOPOM jonyckaeTca WCKNOYeHue Wcknioyaemblit napameTp

PeanbHbIA KPYTALMIA MOMEHT NpPX MOMHOW Harpyske, NoayYyeHHbIn KpyTAwmiA MOMEHT U/ MOLLHOCTb

Ha ABUratene, He paBeH UCXOAHOMY KPYTALLEMY MOMEHTY

PeanbHblli KpyTALWMIA MOMEHT NpU OTCYTCTBUW HarpysKu, nonyveH- KpyTALWMIA MOMEHT N/UNM MOLLHOCTb
Hblli Ha ABUraTene He B PEXUME XONOCTOro XoA4a, NPeBbILLaeT NCXOf-
HblIlA KPYTALWMIA MOMEHT

YacTtoTa BpalweHus geuratens wu/wm
MOLLHOCTb

PeanbHas yactoTa BpalleHVsi Ha ABUraTene Npy OTCyTCTBUM Harpys-
KV 1 3aKpbITOM Jpoccene B pPexKvMe XON0CTOro xoja npeBblwaeT uc-
XO[JHYHO 4acTOTy BpaLlleHus

4 PacueT BbIGPOCOB BpefHbIX ra3006pa3HbliX BELW,EeCcTB

4.1 OnpefjeneHue pacxoja notoka pas6aBieHHbIX 0TpaboTaBLIMX ra3oB

CymMMapHbIii pacxog notoka pasbasneHHbIX 0Tpa6oTaBLUMX ra30B 3a LMK/ B KUIOrpaMmax 3a LUK/ onpejenstor Ha
OCHOBE 3HAUEHW, N3MEPEHHBIX B LWKIE, I COOTBETCTBYIOLLMX JAHHBIX O KANIMBPOBKE YCTPOCTB 4151 M3MEPEHNst pacxoaa
(VGansi PDP wnn ana CFV. B COOTBETCTBMU C pasfenomM 2 AoMofHeHusi 5 K npunoxkeHuio ). Ecnu Temneparypa
pa36aBneHHbIX 0TPAGOTaBLUMX ra30B MOAAEPXKMBAETCSH MOCTOSIHHOM B TEUYEHWE BCEro LKA C NMOMOLLLIO TENN006MEHHM-
Ka (C LOMNYCTUMbIMU OTKNOHEHUsIMU + 6 K Ansi cuctembl PDP — CVS, + 11 K gns cucteMbl CFV— CVS B COOTBETCTBUM C
2.3 [ONONHeHUs 6 K NPUNOXKeHUo [l), TO 4N pacyerta UCMoNb3yHoT credytowne GopmMyIb:
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Ona cucremsl PDP — CVS:
MTonv = 1,293 VONp (PB- p,) 273/(101.3 7).

rae MTOTW — macca pa3baBneHHbIX 0TpaboTaBLUMX ra30B Ha BNaXKHOV OCHOBE 3a LMK/, Kr:
VO — o6bem rasa, nogasaemoro 3a OAvH 060pOT B YCNOBUAX MUCNbITaHWsA. M3/06;
Np — cymmapHoe 4ncno 060poTOB Bana Hacoca 3a UcnbiTaHue;
Pn — atmocdepHoe gaBneHue B ucnbitatenbHom 6okce. Kfla:
P, — YMeHblUEHWe AaBAeHNs Mo CpaBHEHNIO C aTMOCHePHbIM Ha BXoAe B Hacoc. Kla:
T — cpepfHaa Temneparypa 3a UMKN pa3basneHHbIX oTpaboTaBLUNX ra3oB Ha Bxoge B Hacoc, K.

AOna cuctembl CFV — CVS:
MroTW=1.293/Kv pA/7°5,

roe MTo T — mMacca pasbaBneHHbIX 0TpaboTaBLUMX ra30B Ha BNaXKHOV OCHOBE 3a LMK/, Kr;
t — NpoAoMKNTENBHOCTL LUKAA, C;
KV — KanMbpoBOYHbIN KO3hULMEHT ANsi TPyOKM BeHTypu ¢ Kputuueckum pacxogom (CFV) npu ctaHaapTHbIX
YCNoBUAX;
pa — abcontoTHoe AaBneHune Ha BXxofe B TPy6Ky BeHTypu. kMa;
T — abconotHasa Temneparypa Ha Bxofe B Tpybky BeHtypu. K.

Ecan npumeHstoT cuctemy ¢ KomneHcauveli notoka (r.e. 6e3 1ennoo6MeHHMKa), TO HeO6XOANMO paccyUTbIBaTb
MrHOBEHHbI€ 3HAaYeHMs Macc BbIOPOCOB BPeAHbIX BELLECTB M MHTErpMpoBaTb MX 3a UWKA. B 3TOM cnyvyaB MrHOBEHHOe
3HayeHve maccbl pasbaBneHHbIX 0TpaboTaBLUNX ra3oB ONpefensatoT no cnegyowmm gopmynam:

AOna cuctembl PDP — CVS:

«toTUM = 1-293 voNp, (P8 - P,)273L101,3 T),
rae AfTOTV, ,— MrHOBEHHOe 3HauyeHue Macchl pa3baBneHHbIX OTpa6oTaBLLMX ra30B HA BNaXKHOI OCHOBE, K
NP — cymmapHoe 4yncno o60poToB Bana Hacoca 3a [-ii BpEMEHHOW nHTepBan.
AOna cucrembl CFV — CVS:
WTOm,= 1.2934"pg/T0",

rae MToto ,— Mn40BeHHOe 3HaueHue mMacchl pa3baBneHHbIX OTpaboTaBLUMX ra30B Ha BNaXKHOI OCHOBE, Kr;
0/ — i BpeMeHHoli nHTepBarn, C.

Ecnn cymmapHasa macca oto6paHHol npobbl BpeAHbIx YacTuy, (MSAM) u BpeaHbIX ra3o06pa3Hbix BELLLeCTB NpeBbl-
waet 0.5 % cymmapHOro 3HavyeHuns maccbl notoka CVS (MTOTW). To notok CVS cnepyeT KoppektupoBatb no M3amn unm
NOTOK BPeAHbIX YacTul, uaywuii Ha oTéop nNpob, cnegyeT coefuHNUTbL ¢ noTokom CVS o ero Bxoga B yCTPOWCTBO Ans
n3mepeHus notoka (POP uan CFV).

4.2 Koppekuua NO, no BnaKHOCTU

Tak Kak Bbi6pocbl NO, 3aBUCAT OT COCTOSAHUSA Hapy>HOro Bo3ayxa, KoHueHTpaumio NO, HeEO6X0AMMO KOPPEKTUPO-
BaTb C Y4ETOM BNaXKHOCTW HapY>XHOrO BO3/yXa C NOMOLLbIO KO3(D(PULMEHTOB, pacCunTbiBaeMbIX N0 CreaytoLmm hopmy-
nam:

a) ANnA gu3enbHbIX ABUratenei:

v .
Ho 1-0.0182 (Hn - 10.71)

6) 4NA rasoBbiX ABUTaTENEN:
1 0.0329 (Ha 1071)"

rage Hn— BnadkHOCTb BO34yxa Ha Brycke (B rpammax Ha Kr Cyxoro Bo3fyxa),

6220 R, pn
Pe~pa Ra 10 2~
rae Ra— oTHocuTenbHas BNaXXHOCTb BO3fyXxa Ha Brnycke. %:
pn— pAaBneHue HacblIWeHHOro napa Bo3gyxa Ha Brycke. Klla;
p8 — obulee 6apomeTpuueckoe fasneHune. Kia.
4.3 PacyeT MaccoBOro pacxoja noToka BbI6pPOCOB BPefHbIX BeLLecTs
4.3.1 CuncTembl C MOCTOAHHLIM MAacCOBbIM PacXo4oM
[na cuctem ¢ Ten1006MeHHMKOM MacCoBble pacxofibl BPe/HbIX BELLECTB B rpaMMax 3a LUK/ onpejenstoT rno cne-
[AYIOLWNM YpaBHEHUAM:
NO, Tanm =0.001587 NO, conc KO M70MNY (gnsi an3enbHbixX gBurateneii):
NO, =0.001587 N O ."j. MroTW (ana rasoBbix fBUrarenei);
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coTau =0.000966 COcoc MTOT/< (ana Bcex aBuratenei);

HCness = 0,000479 AfrOTW (gnsa an3ensHbIX ABUratenen);

HCness = 0,000502 MTOTW (ansa asuratenei, pabotatowmx Ha CHT);

HC mess = 0.000552 HC conc AfTOTV/ (ana aguratenei, paéotatowmx Ha Mr);
NMHC”a” = 0.000479 NMHCOOnc AfTOTW (ans gnsenbHbIX gBUratenei);
NMHC[rabl = 0.000502 NMHCOQOnc MTOTW (ans gsuratenei, pabotatowwmx Ha CHT);
NMHCmabi = 0.000516 NMHCMnc MTOTW (ans gsuratenei, pabotatowwmx Ha Mr);
CH4Tta.5= 0.000552 CH, ccr. MTony (ans gBuratenei, pabotatowmx Ha Mr).

rfleNOxoonc.C O conc.H C@ft 1,,NMHCaoos.CH4ococ— cpefHMe  KOHLUEHTpauun 3a LUK/, KOPPEKTMPOBAaHHbIE NO (POHY.

nonyvyeHHble MeTOLOM UHTerpauum (o6asarenbHo Ana NO*
1 HC) unm n3mepeHHble B HAKONMUTENBHOM MeLlKe, MaH"";

MTOTIC— CyMMapHasi Macca pacTBOPEHHbIX 0TPa6oTaBLUNX ra30B 3a LWKI, Kak onpegeneHo B 4.1 HacTosLLero 4onon-
HEHUSI. KT;

KHO — nonpaBoyHbIii KO3MMULMEHT HA BNAXKHOCTb A8 AU3E/bHbIX BUraTenei, Kak onpegeneHo B 4.2 HACTOs-

Lero  Jono/fHEeHus;
KHg — nonpaBoYHbIii KO3(PHNLNEHT HA BNaXKHOCTb ANS Fa30BbIX fBUraTtenei, Kak onpejeneHo B 4.2 HacToALWEero
[ONONHEHNSA.

KoHueHTpauun NO, conc, COcenc. HCcooc. NMHCtooc. CH, coric, UI3MepeHHble Ha Cyxoii ocHoBe, cnefyeT npeo6pa-
30BaTb B KOHLIEHTPaUUnN Ha BNa>KHON OCHOBE B COOTBETCTBMU C 4.2 AONONHEHUSA 1 K NPUNOXKeHnto [.

OnpegeneHne NMHC QO'Cu CH, mMnc 3aBUCUT OT UCMONb3yeMoro metoja (cM. 3.3.4 4ONONHEHUS 4 K PUNOXKEHUIO
[1). O6e KOHUeHTpauun JOMKHbI ObITb ONpeAeneHbl Kak yKa3aHo Hke, TeM cambiM, 4na onpegenedns NMHC,A,. KOHUeH-
Tpauuto CH, cnefyert BblYeCTb U3 KOHUEeHTpaummn HC;

a) metop GC:

NMHCconc = HCcone-C H 4conc:
6) metog NMC:

HC<w /o Cutter)(1 CEu)-HC (w /Cutter)
NMHC ¢onc

Cfe - CEM
HC<w / Culler) - HC(w / 0o Cutter)<l- C£E)
CH4 conc
CEE C£EM
roe HC(w/Cutter) — KoHueHTpaumss HC npu npoxoxaeHuu rasa, npegHasHauyeHHoro pAns  ot6opa

npo6.4yepe3 NMC;

— KOHueHTpauus HC npu npoxoXkaeHun rasa, npejHasHa4yeHHoro Ana otéopa npob, B 06xoa NMC:
— 3(heKTMBHOCTb MeTaHa B COOTBETCTBUU C OnpefeneHnem, jaHHbiMm B 1.8.4.1 gononHeHusa 5 kK
npuno>keHnto [i:
CEe — 3(hdeKTnBHOCTbL 3TaHa B COOTBETCTBUW C OonpefeneHneM, faHHbiM B 1.8.4.2 gononHeHus 5 K
npuno>xexuio [.
4.3.1.1 OnpepgeneHne KOHUEHTpauUuii, KOPPEKTUPOBAHHbIX N0 (hOHY
CpegHve (hoHOBblE KOHLEHTPaLun BbIGPOCOB BPeAHbIX ra3006pasHbIX BelecTB B pa3basnsiolleM Bo3gyxe Heob-
XOAVMMO BbIYECTb M3 U3MEPEHHbIX KOHLEHTPaLUiA, YTOGbl MONYYNTb «YUCTblEN KOHLEHTPauun rasoobpasHbix BbIGPOCOB.
CpepgHve 3HauveHusi POHOBBLIX KOHLEHTpaunii MOXXHO onpedenvTb C MOMOLLbIO HAaKOMUTENbHOrO MeLlKa Uan Henpepbis-
HbIM M3MEPEHUEM C NOCNeAyloLei nHTerpaynein. Heo6xoAMMo Nonb3oBaThCA HOPMYyNo

conc = conc e - conc d £1— (1/0E)],

HC(w/o Cutter)
CEM

rie Conc— KOHLEHTpauns COOTBETCTBYHOLLEIO BPEAHOIO BeLEecTBa B pa3baBneHHbIX 0TpaboTaBLUMX rasax, KoppeKTmpo-
BaHHasi C y4eTOM KO/IMYECTBA 3TOr0 BELLECTBA, COAEPXKALLErocs B pa3taB/sitolLeM BO3yXe, M/H-";
comnc e — KOHLeHTpaLuusi COOTBETCTBYHOLLENO BPEAHOr0 BELLECTBa, N3MepeHHas B pa3baBneHHbIX 0TpaboTaBLUNX rasax.
MNH'L
concd —

KOHLIeHTpaLysa COOTBETCTBYIOLLEro BPefHOro BELLLeCTBa, U3MepeHHas B pa3baBnsiowem Bo3gyxe, MH-;
DF — koadumumeHT pasdasneHus.

KoathdmumeHT pasbasneHns DF onpegenstoT cnegyowmm o6pas3om:

C0O2c00ce *<HC<B(XK.*C O cBlles>10-4 '

rae CO2 concB — KoHueHTpaumsa CO0 2 B pa3baBneHHbIX oTpaboTaBLUnX ra3ax, o6bemMmHas gons. %;
HC coneB — KoHUeHTpaumsa HC B pa36aBneHHbIx oTpaboTaBLlmMX rasax, MnH-1Ha ocHoBe C,:
CO MK C — KOHUeHTpauma CO B pa3baBneHHbIX OTpaboTaBLUMX ra3ax, MaH-1:

N Ha ocHose yrnepoga C,.
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A3 — cTEXMOMETPUYECKU KOIDPULNEHT.
KoHueHTpauun, n3aMepeHHble Ha Cyxoi OCHOBE, A0MKHbI 6bITb Npeobpa3oBaHbl B KOHLEHTPaLMN Ha BNaXKHOW OCHO-
B€ B COOTBETCTBUN C 4.2 LONONHEHNA 1 KNpUnoXxKeHuto M.
CTexnoMeTpuyecknini KoaPPULUMEeHT paccunTbIBatoT Cneaytowmm obpa3om:

FS = 103x +{*17a: (x-t-34 ‘

rge X. y — cocras tonamsa C,Hy.

Ecnn coctas TonnMBa Hen3BeCTEH, J0MyCKaeTCa UCMONb30BaTb ClefytoLline 3Ha4eHuss CTEXMOMETPUYECKUX KO-
prymeHToB:

A5 = 13.4 (an3enbHble gBuratenn);

An = 11.6 (gBuratenu, paéotatowme Ha CHT);

A= 9.5 (aBurarenu, paéotatowme Ha Mr).

4.3.2 CwncTeMbl C KOMMeHcauuen pacxoga

Ana cuctem 6e3 Tenn006MeHHMKaA 3Ha4YeHNst Macc BbIGPOCOB B rpaMmax 3a UMK (r/uMKn) nonyyaroT Ha OCHOBe
pacyeta MrHOBEHHbIX 3Ha4YeHWI Macc BbIOGPOCOB U MHTETPMPOBAHUSA 3TUX MIHOBEHHbIX 3HAYEHWI Ha NPOTSHXKEHUN LKAa.
Kpome Toro, Heo6x0MMO BbINONHNUTL POHOBYHO KOPPEKLMIO, MPUYEM 3Ty KOPPEKLUMIO ClieflyeT NpoBOAUTbL HENOCPECTBEHHO
MO MFHOBEHHbIM 3HAY€HVAM KOHLEHTpauun. BeluncneHnss Heo6xoaMmo NpPoBOANTL MO CefyoLNM hopMynam:

ANA fu3enbHbIX ABUraTeneii:

NO, MM = £ K otw) NOxconc Q,0.001587 K ~)-]M IOTW NO, QUE a(1-1/051]0.001587 K ~];

ANA rasosbiX p,eraTenel‘h:

NO. mabi = £(MTOTWi. NO,eone  0.001587 Khg)-[mtotw NO, cone ,(1-1/05)0.001587 KHG];
N5 BCEX fBUTaTENeil:

COmfiss = £ (WTOmi COconc,, 0.000966) - [m totw COcoiic ,,(1-1/051)0,000966;

ANs AU3eNbHbIX gBuratenei:

“mais = XjATOTWi Y”cooc 0 10000479)-| mtotw HCcooca(1-1/04)0.000479];
ans pBurateneid, paéotarowmx Ha CHI:
HCTa« = 2I(” totw . Mconc B 10000502 ) — [WTOTW HCcooca(1-1/051}0.000502];
AnA fBurateneid, paéotatowwmx Ha Mr:
HCmBts = £ (« TOTWI HCcooce ,0.000552 ) - [ mtotw HCoooc a(1-1/04)0.(X)0552];
ANA fu3enbHbIX ABUrateneii:
NMHCmaib = £(WTom, NMHCcono#il 0.000479)-[(UTom N M H C " a(1-1/041)0.000479];
ans pBurateneid, paéotarowmx Ha CHT:
NMHC”,. = £(MTOTW, NMHCcoooel 0.000502)-[mroTY, NMHCconca(1 -1/05]0,000502];
AnA fBuratenei, paéoratowmx Ha Mr:
NMHCA., = £(MT0 T, NMHCcooo., 0.000516) - [mtotw NMHCconcd| 1-1/05]0.000516];
AnA fBurateneii, paéotatowmx Ha Mr:
CH4m,, e=J Ko ™ , CH4cone<sm 0.000552)-[MTOTW CH4conc<1- 1/D F>0.000552].
rfe comnc e — KOHLEHTpaLusi COOTBETCTBYIOLLEro BPEAHOro BeLLEecTBa, M3MepeHHas B pa36aBieHHbIX 0TpaboTaBLLmMX
rasax, M/H*’;
cone d — KOHLEHTpaLums COOTBETCTBYIOLLEro BPeJHOro BellecTBa, U3MepeHHas B pasbasnsioLiemM BO3fyxe, MH-";
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Mronv , — MrHOBEHHOE 3HayYeHVe Maccbl pa3baBneHHbIX 0TpaboTaBLUMX ra3os (CM. 4.1 HaCcTOALLEr0 JONONHEHUS), KT;
WTOtw — cymMmapHoe 3HaveHne mMaccbl pa3baBneHHbIx 0TpaboTaBLUNX ra3os (CM. 4.1 HacTOSLLEro JONOAHEHNSR), KT;
KH D — nonpaBoYHbli KO3HULNEHT HA BNXKHOCTb AN151 AM3€e/bHbIX ABUrateneii (CM. 4.2 HacTosLLero AonosHe-
HWA), OCHOBaHHbIN Ha CpefHeli 3a UMK BNa)KHOCTN BO3[yXa Ha BnyCKe;
Kn Q — nonpaBouHbIli KO3(ULMEHT HA BNAXKHOCTb AN Fa30BbIX ABUraTeneit (CM. 4.2 HacTosILLEro 4ONONHEHMS),
OCHOBaHHbI Ha cpefHeli 3a LKA BNa)KHOCTN BO3/yxa Ha BryCcKe:
DF — koadduumeHT pasbaBneHums (cM. 4.3.1.1 HACTOSILLLErO AOMONHEHUS).

4.4 PacueTyjenbHbIX BbIGpPOCOB

YpenbHble BbIGPOCHI B FpaMMax Ha KuioBaTT-4ac paccuuTbIBatOT ANS1 KaKAOT0 OTAENbHOrO KOMMOHEHTA Cneayto-
LM 06pa3om:

NO, =NOxTma tWax (g4na gn3enbHbIX 1 ra3oBbIX ABurarteneii);

CO =COmess /W.... (ana an3enbHbIX 1 ra3oBbIX ABUratenei);

HC = HCmass /Wacf (ans gn3enbHbIX 1 ra3oBbIX ABUraTenei);

NMHC = NMHCmMe /Wac, (an19 An3enbHbIX U ra3oBbIX ABUratenei):

CH4 = CH4 mest | yyacl (gnsa ra3oBbix gBurarteneli, paéotatowmx Ha Mr),
rae W™, — peanbHO BbINONHEHHaA paboTa 3a uMKna (cM. 3.9.2 HacTosLWwero AoNoAHeHNs), KBT u.

5 Pacuet BbI6GPOCOB BpefHbIX YacTul, (€CAn 370 NPUMEHUMO)
5.1 Maccy BpefHbix Yactuy, PTTaun, m'Uuukn. paccunTbiBalOT ClefyowmnmM obpasom:

PT,
« Bam 000

rge Mt— macca BpefHbIx Yactul, oTobpaHHas 3a LKA, Mr;
MJOTW— cymmapHasi macca pa36aBieHHbIX 0Tpa6oTaBLUMX ra3oB 3a LMK (CM. 4.1 HACTOSILLEro OMNONHEHUS), KT;
Magm — macca pas6aBneHHbIX 0TpaboTaBLUMX ra3oB, B3ATbIX U3 CMECUTENbHOIO KaHana Ans otéopa npo6 BpeaHbIX
yacTuy, K,
M, = Mtr,+ M, b, ecnv B3BelUMBaHUE NPOBOAAT Pa3feNbHOo, M.
rae Mt p— macca BpefHbIX Yactul, CO6paHHbIX HA OCHOBHOM (hUAbTpe, M,
M, b — Macca BpeaHbIX 4acTul, cobpaHHbIX Ha BCNomoraTenbHOM uabTpe, Mr.
Ecnun ncnonb3yoT cuctemy ¢ ABOWHbIM pa3baBneHnem, Maccy Bo3ayXa i1 BTOPUYHOro pas6asneHunst Heo6xo4umo

BblYeCTb M3 06LLeli Macchl ABaxKAbl pa3baBneHHbIX 0TpaboTaBLUMX ra3oB, MPOMYLLEHHbIX Yepe3 (uabTpbl Ans oT6opa
npo6 BpegHbIX YacTuy;

rae Mrot — macca iBaxk/ibl pa3basfeHHbIX 0TpaboTasLUNX ra3oB., Kr;
M3ec ~ Mmacca BO3fyxa, UCMOMb3yeMoro A5 BTOPUYHOro pa3basBneHus, Kr.
Ecnu doHOBbI ypoBEeHb BpeAHbIX YacTuL, B pa3baBnsioLiemM Bo3ayxe onpeAeneH B COOTBETCTBUM € 3.4 HacTosLLe-
ro AOMOMHEHNS, Macca BPeAHbIX YacTUL, MOXeT 6bITb KOPpeKTMpoBaHa no hoHy. B aTom cnyyae maccy BpefHbiX yactul,
P Tmess. r/umkn, onpegensitoT N0 ypaBHEHUO

rge Mr MaAU, MTOrw— cM. BbLLE:
ADJL— macca nepBn4HO pa3baBneHHOro Bo3ayxa, NponyLweHHOro Yepes Npo600T60PHNK ANA BPEAHbIX YacTuLl;
MO — macca otob6paHHbIX (DOHOBbIX BPefHbIX YacTuL, B NeEPBUYHOM pa3basnaiolLeM BO3fyXxe, K,
DF — koaddmumeHT pasbaBneHuns (cM. 4.3.1.1 HACTOSILLLErO JOMNMONHEHUS).

5.2 PacueTyfenbHblX Bbi6pocoB
YpaenbHble Bbl6poCkl BpeAHbIX YacTuy, PT r/(KBT u). paccuntbiBatoT cnegytowmm o6pasom:

PT=PTT1B</1
rae WM — peanbHO BbINoNHeHHas paboTta 3a uuki. KBT 4, kak onpegeneHo B 3.9.2 HACTOALLEro JONONHEHUS.;
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[JononHeHne 3
(K npunoxxeHunto )

MporpamMma 3afaHus pexxrva paboTbl ABUraTens
Ha IMHAMOMETPUYECKOM CTeHJe B UCMbITaTeNbHOM Lukie ETC

Ta6bnunya A.3

MpuBeaeHHas MpuBeaeHHbI i MpueegeHHasn MpuvBeaeHHbI i MpusBepeHHasn MpuBejeHHbI
Bpems, c yacTtoTa KpyTsu Uit Bpems, c yacrtoTta KpyTAW Mt Bpems, C yacTtoTa KpyTALW Mt

BpaweHunsa, % MOMEHT. % BpaweHuns. % MOMEHT, % BpaweHus. % MmomeHT. %
1 0 0 50 0 0 99 0 0
2 0 0 51 0 0 100 0 0
3 0 0 52 0 0 101 0 0
4 0 0 53 0 0 102 0 0
5 0 0 54 0 0 103 0 0
6 0 0 55 0 0 104 0 0
7 0 0 56 0 0 105 0 0
8 0 0 57 0 0 106 0 0
9 0 0 58 0 0 107 0 0
10 0 0 59 0 0 108 1.6 4.8
11 0 0 60 0 0 109 0 0
12 0 0 61 0 0 110 27.2 74.8
13 0 0 62 25.5 11.1 111 17 76.9
14 0 0 63 28.5 20.9 112 36 78
15 0 0 64 32 73.9 113 59.7 86
16 0.1 1.5 65 4 82.3 114 80,8 17.9
17 23.1 21.5 66 34.5 80.4 115 49.7 0
18 12.6 28.5 67 64.1 86 116 65.6 86
19 21.8 71 68 58 0 117 78.6 72.2
20 19.7 76.8 69 50.3 83.4 118 64.9 m
21 54.6 80.9 70 66.4 99.1 119 44.3 m
22 71.3 4.9 71 81.4 99.6 120 51.4 83.4
23 55.9 18,1 72 88.7 73.4 121 58.1 97
24 72 85.4 73 52.5 0 122 69.3 99.3
25 86.7 61.8 74 46.4 58.5 123 72 20.8
26 51.7 0 75 48.6 90.9 124 72.1 m
27 53.4 48.9 76 55.2 99.4 125 65.3
28 34.2 87.6 77 62.3 99 126 64 m
29 45.5 92,7 78 68.4 91.5 127 59.7 m
30 54.6 99.5 79 74.5 73.7 128 52,8 m
31 64.5 96.8 80 38 0 129 45.9 m
32 71.7 85.4 81 41.8 89.6 130 38.7 m
33 79.4 54.8 82 47.1 99.2 131 32.4 m
34 89.7 99,4 83 52.5 99.8 132 27 m
35 57.4 0 84 56.9 80.8 133 21.7 m
36 59.7 30.6 85 58.3 11.8 134 19.1 0.4
37 90.1 m 86 56.2 m 135 34.7 14
38 82.9 m 87 52 m 136 16.4 48.6
39 51.3 m 88 43.3 m 137 0 11.2
40 28.5 m 89 36.1 m 138 1.2 2.1
41 29.3 m 90 27.6 m 139 30.1 19.3
42 26.7 m 91 21.1 m 140 30 73.9
43 20.4 m 92 8 0 141 54.4 74.4
44 14.1 0 93 0 0 142 77.2 55.6
45 6.5 0 94 0 0 143 58.1 0
46 0 0 95 0 0 144 45 82.1
47 0 0 96 0 0 145 68.7 98.1
48 0 0 97 0 0 146 85,7 67.2
49 0 0 98 0 0 147 60,2 0
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Bpewms, c

72

148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203

NpuseaeHHasn
yacTtoTa
BpaweHns. %

59.4
72.7
79.9
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Bpems, ¢
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261
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76.6
79
52.9
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59
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65
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54.
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0
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99
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MpuesepeHHas  MpuseperHbl it NpueepeHHas NpueefeHHbI i NMpueegerHas [puBejeHHbI
Bpewms, ¢ yacTtoTa Kpy TS it Bpemsa, c yacTtoTa KpyTawnit Bpemsa, ¢ yacTtoTa KpyTaunii
BpaweHuna. % momeHT. % BpaweHunsa. % MOMEHT. % BpaweHus. % momeHT, %

318 50.7 m 374 47.8 10.3 430 51.8 99.9
319 41.8 m 375 46.8 15.9 431 51.3 100
320 34.7 m 376 46.9 12.7 432 51.1 100
321 28.7 m 377 46.8 8.9 433 51.3 100
322 25,2 m 378 46.1 6.2 434 52.3 99.8
323 43 24.8 379 46.1 m 435 52.9 99.7
324 38,7 0 380 45.5 m 436 53.8 99.6
325 48.1 319 381 44.7 m 437 51.7 99.9
326 40.3 61 382 43.8 m 438 53.5 99.6
327 424 52.1 383 a1 m 439 52 99.8
328 46.4 47.7 384 41.1 6.4 440 51.7 99.9
329 46.9 30.7 385 38 6.3 441 53.2 99.7
330 46.1 23.1 386 35.9 0.3 442 54.2 99.5
331 45.7 23.2 387 335 0 443 55.2 99.4
332 45.5 31.9 388 53.1 48.9 444 53.8 99.6
333 46.4 73.6 389 48.3 m 445 53.1 99.7
334 51.3 60.7 390 49.9 m 446 55 99.4
335 51.3 511 391 48 m 447 57 99.2
336 53.2 46.8 392 45.3 m 448 61,5 99
337 53.9 50 393 41.6 31 449 59.4 5.7
338 53.4 521 394 44.3 79 450 59 0
339 53.8 457 395 44.3 89.5 451 57.3 59.8
340 50.6 221 396 43.4 98.8 452 64.1 99
341 47.8 26 397 443 98.9 453 70.9 90.5
342 41.6 17.8 398 43 98.8 454 58 0
343 38.7 29.8 399 42.2 98.8 455 41.5 59.8
344 35.9 71.6 400 42.7 98.8 456 44.1 92.6
345 34.6 47.3 401 45 99 457 46.8 99.2
346 34.8 80.3 402 43.6 98.9 458 47.2 99.3
347 35.9 87.2 403 422 98.8 459 51 100
348 38.8 90.8 404 44.8 99 460 53.2 99.7
349 41,5 94.7 405 43.4 98.8 461 53.1 99.7
350 47.1 99.2 406 45 99 462 55.9 53.1
351 53.1 99.7 407 42.2 54.3 463 53.9 13.9
352 46.4 0 408 61.2 31.9 464 52.5 m
353 425 0.7 409 56.3 72.3 465 51.7 m
354 43.6 58.6 410 59.7 99.1 466 51.5 52.2
355 47.1 87.5 411 62.3 99 467 52.8 80
356 54.1 99.5 412 67.9 99.2 468 54.9 95
357 62.9 99 413 69.5 99.3 469 57.3 99.2
358 72.6 99.6 414 731 99.7 470 60.7 99.1
359 82.4 99.5 415 77.7 99.8 471 62.4 m
360 88 99.4 416 79.7 99.7 472 60.1 m
361 46.4 0 417 82.5 99.5 473 53.2 m
362 53.4 95.2 418 85.3 99.4 474 44 m
363 58.4 99.2 419 86.6 99.4 475 35.2 m
364 61.5 99 420 89.4 99.4 476 30.5 m
365 64.8 99 421 62.2 0 477 26.5 m
366 68.1 99.2 422 52.7 96.4 478 225 m
367 73.4 99.7 423 50.2 99.8 479 20.4 m
368 73.3 29.8 424 49.3 99.6 480 191 m
369 73.5 14.6 425 52.2 99.8 481 191 m
370 68.3 0 426 51.3 100 482 13.4 m
271 454 49.9 427 51.3 100 483 6.7 m
372 47.2 75.7 428 511 100 484 3.2 m
373 44,5 9 429 51.1 100 485 14.3 63.8
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Bpewms, c
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Bpewms, c
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MpuBepeHHasn MpuBeaeHHbI i MpueegeHHasn MprvBeaeHHbI A Npusegennans [puUBEfEHHbIN
Bpems, ¢ yacTtoTa Kpy TS it Bpemsa, ¢ yacTtoTta KpyTawnit Bpemsa, c yacToTa KpyTAWnii
BpaweHna. % mMmomeHT. % BpaweHunsa. % MOMEHT. % BpaweHus. % momeHT. %

1326 63 22.1 1382 59.4 13.1 1438 61.9 17.2
1327 63.1 20.3 1383 59.7 22.3 1439 61.5 6.1
1328 61.8 19.1 1384 60.7 10.5 1440 61 9.9
1329 61.6 17.1 1385 59.8 9.8 1441 60.9 4.8
1330 61 0 1386 60.2 8.8 1442 60.6 11.1
1331 61.2 22 1387 59.9 8.7 1443 60.3 6.9
1332 60.8 40.3 1388 61 9.1 1444 60.8 7

1333 61.1 34.3 1389 60.6 28.2 1445 60.2 9.2
1334 60.7 16.1 1390 60.6 22 1446 60.5 21.7
1335 60.6 16.6 1391 59.6 23.2 1447 60,2 22.4
1336 60.5 18.5 1392 59.6 19 1448 60.7 31,6
1337 60.6 29,8 1393 60.6 38.4 1449 60.9 28.9
1338 60.9 19.5 1394 59.8 41.6 1450 59.6 21.7
1339 60.9 22.3 1395 60 47.3 1451 60.2 18
1340 61.4 35.8 1396 60.5 55.4 1452 59.5 16.7
1341 61.3 42.9 1397 60.9 58.7 1453 59.8 15.7
1342 61.5 31 1398 61.3 37.9 1454 59,6 15.7
1343 61.3 19.2 1399 61.2 38.3 1455 59.3 15.7
1344 61 9.3 1400 61.4 58.7 1456 59 7.5
1345 60.8 44.2 1401 61.3 51,3 1457 58.8 7.1
1346 60.9 55.3 1402 61.4 71.1 1458 58.7 16.5
1347 61.2 56 1403 61.1 51 1459 59,2 50.7
1348 60.9 60.1 1404 61,5 56.6 1460 59.7 60.2
1349 60.7 59.1 1405 61 60.6 1461 60.4 44

1350 60.9 56.8 1406 61.1 75.4 1462 60,2 35.3
1351 60.7 58.1 1407 61,4 69.4 1463 60.4 17.1
1352 59.6 78.4 1408 61.6 69.9 1464 59.9 13.5
1353 59.6 84.6 1409 61.7 59.6 1465 59.9 12.8
1354 59.4 66.6 1410 61.8 54.8 1466 59.6 14.8
1355 59.3 75.5 1411 61.6 53.6 1467 59.4 15.9
1356 58.9 49.6 1412 61.3 53.5 1468 59.4 22
1357 59.1 75.8 1413 61.3 52.9 1469 60.4 38.4
1358 59 77.6 1414 61,2 54.1 1470 59.5 38.8
1359 59 67.8 1415 61.3 53.2 1471 59.3 31.9
1360 59 56.7 1416 61,2 52.2 1472 60.9 40.8
1361 58.8 54.2 1417 61.2 52.3 1473 60.7 39
1362 58.9 59.6 1418 61 48 1474 60.9 30.1
1363 58.9 60.8 1419 60.9 41.5 1475 61 29.3
1364 59.3 56.1 1420 61 32.2 1476 60.6 28.4
1365 58.9 48.5 1421 60.7 22 1477 60.9 36.3
1366 59.3 42.9 1422 60.7 23.3 1478 60,8 30.5
1367 59.4 41.4 1423 60.8 38.8 1479 60.7 26.7
1368 59.6 38.9 1424 61 40.7 1480 60.1 4.7
1369 59.4 32.9 1425 61 30.6 1481 59.9 0

1370 59.3 30.6 1426 61,3 62.6 1482 60.4 36.2
1371 59.4 30 1427 61.7 55.9 1483 60.7 32.5
1372 59.4 25.3 1428 62.3 43.4 1484 59.9 3.1
1373 58.8 18.6 1429 62.3 37.4 1485 59.7 m

1374 59.1 18 1430 62.3 35.7 1486 59.5 m

1375 58.5 10.6 1431 62.8 34.4 1487 59.2 m

1376 58.8 10.5 1432 62.8 31.5 1488 58.8 0.6
1377 58,5 82 1433 62.9 31.7 1489 58.7 m

1378 58.7 13.7 1434 62.9 29.9 1490 58.7 m

1379 59.1 7.8 1435 62.8 29.4 1491 57.9 m

1380 59.1 6 1436 62.7 28.7 1492 58,2 m

1381 59,1 6 1437 61.5 14.7 1493 57.6 m
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MpusepenHas MpuBeaeHHbI MpueegeHHasn MprvBeaeHHbI A Npueegennan [puUBEfEHHbIN
Bpems, c yacTtoTa Kpy TS it Bpemsa, c yacTtoTta KpyTawnit Bpemsa, c yacTtoTa KpyTAW N
BpaweHna. % MmomeHT. % BpaweHunsa. % MOMEHT. % BpaweHus. % momeHT. %
1662 61.7 17 1709 59.6 13.8 1756 58.8 11.8
1663 61.7 2.5 1710 59.5 13.9 1757 58.3 8.1
1664 61.5 5.9 1711 60.1 18.9 1758 58.3 5.5
1665 61.3 14.9 1712 59.4 13.1 1759 59 4.1
1166 61.5 17,2 1713 59.8 5.4 1760 58.2 4.9
1667 61.1 m 1714 59.9 2.9 1761 57.9 10.1
1668 61.4 m 1715 60.1 7.1 1762 58.5 7.5
1669 61.4 8.8 1716 59.6 12 1763 57.4 7
1670 61.3 8.8 1717 59.6 4.9 1764 58.2 6.7
1671 61 18 1718 59.4 22.7 1765 58.2 6.6
1672 61.5 13 1719 59.6 22 1766 57.3 17.3
1673 61 3.7 1720 60.1 17.4 1767 58 11.4
1674 60.9 3.1 1721 60.2 16.6 1768 57.5 47.4
1675 60.9 4.7 1722 59.4 28.6 1769 57.4 28.8
1676 60.6 4.1 1723 60.3 22.4 1770 58.8 24.3
1677 60.6 6.7 1724 59.9 20 1771 57.7 25.5
1678 60.6 12.8 1725 60.2 18.6 1772 58.4 35.5
1679 60.7 11.9 1726 60.3 11.9 1773 58.4 29.3
1680 60.6 12.4 1727 60.4 11.6 1774 59 33.8
1681 60.1 12.4 1728 60.6 10.6 1775 59 18.7
1682 60.5 12 1729 60.8 16 1776 58.8 9.8
1683 60.4 11.8 1730 60.9 17 1777 58.8 23.9
1684 59.9 12.4 1731 60.9 16.1 1778 59.1 48.2
1685 59.6 12.4 1732 60.7 11.4 1779 59.4 37.2
1686 59.6 9.1 1733 60.9 11.3 1780 59.6 29.1
1687 59.9 0 1734 61.1 11.2 1781 50 25
1688 59.9 20.4 1735 61.1 25.6 1782 40 20
1689 59.8 4.4 1736 61 14.6 1783 30 15
1690 59.4 3.1 1737 61 10.4 1784 20 10
1691 59.5 26.3 1738 60.6 m 1785 10 5
1692 59.6 20.1 1739 60.9 m 1786 0 0
1693 59.4 35 1740 60.8 4.8 1787 0 0
1694 60.9 22.1 1741 59.9 m 1788 0 0
1695 60.5 12,2 1742 59.8 m 1789 0 0
1696 60.1 11 1743 59.1 m 1790 o] 0
1697 60.1 8.2 1744 58.8 m 1791 0 0
1698 60.5 6.7 1745 58.8 m 1792 0 0
1699 60 5.1 1746 58.2 m 1793 0 0
1700 60 5.1 1747 58.5 14.3 1794 0 0
1701 60 9 1748 57.5 4.4 1795 0 0
1702 60.1 5.7 1749 57.9 0 1796 0 0
1703 59.9 8.5 1750 57.8 20.9 1797 0 0
1704 59.4 6 1751 58.3 9.2 1798 0 0
1705 59.5 5.5 1752 57.8 8.2 1799 0 0
1706 59.5 14.2 1753 57.5 15,3 1800 0 0
1707 59.5 6.2 1754 58.4 38
1708 59.4 10.3 1755 58.1 15.4

NMpumMeyaHne — T — NPOKpPyyMmBaHUe fBUTATENSA HA JUHAMOMETPUYECKOM CTEHfE.
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Ipathmyeckoe n306padkeHNE pexxuma paboTbl ABUraTens, 3ajaBaeMoro Ha AMHaMOMETPUYECKOM CTEH/e B UCTIbI-
TatenbHoM umkne ETC. npusefeHo Ha pucyHke [1.3

PucyHok [.3 — [uHamomeTpuyeckuii rpaduk ncnbitaHust ETC
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JfononHeHne 4
(k npuno>kenuto )

Mpoueaypbl n3mMepeHuii n otéopa npo6

1 BBegeHue

KoHLeHTpaummn razoobpasHbix BpefHbIX BELLECTB 1 BPeAHbIX YacTul, NpUCYTCTBYIOWMX B BblGpocax AgBuratenei,
npeAcTaBNeHHbIX Ha UCMbITAHUSA, a TaKkke AbIMHOCTb 3TUX BbIGPOCOB AOMKHbI ObITb U3MEPEHbI MEeTOAaMU, ONUCaHHLIMU B
[OMNoNHeHnn 6 K npunoxxeHnto [l. CooTBETCTBYIOLWME pa3fesbl 4ONONHEHNA 6 K NPUNOXKEHUIO [ onncbIBalOT peKoMeHaye-
Mble aHaNMTUYeCKMe cucTeMbl 415 BbIGPOCOB BpefHbIX ra3o06pa3HbIx BelecTs {pa3gen 1). pekomMeHgyemble cucteMbl
pasbasneHunsa n otbopa Npob Ans BpedHbIX YacTuy (pasgen 2) u pekomeHgyemMble AbIMOMEPbI 4NA U3MEPEHUS bIMHOCTY
(pa3gen 3).

B ucnbitaHun ESC ra3oobpasHble KOMMNOHEHTbI cnefyeT onpefenstb B Hepa3basieHHbIX OTpaboTaBLUMX rasax.
[onyckaeTca TaKkke onpeAensiTb 3TM KOMMNOHEHTbI B pa3baBneHHbIX 0TpaboTaBLUMX ra3ax npu ycnosuu, Yto 4Na onpeje-
NeHns BpPefHbIX YacTul, AO/MKHA ObITb NCNOMb30BaHa CMCTEMA C MOMHbIM pa3basneHneM MnoToKa.

B ucnbitaHun ETC gna onpegeneHns ra3oo6pasHbix KOMMOHEHTOB 1 BPeAHbIX YaCTUL, AO/MKHA 6bITb NCNONb30BaHa
TONbKO CMCTeMaA C MOJHbIM pa36aBneHnemM noToka, KOTOpyH CHUTAOT OCHOBHOW cuctemoli. OgHaKo fonycKaeTcs yTBepXK-
fieHne opraHom no cepTUUKaLnmM CUCTEM C HaCTUYHLIM pa3baBneHeM NoToKa, eCn UX KpUTEPUN IKBUBAIEHTHbI NpU-
BeAeHHbIM B 5.2 HACTOSILLEro CTaHgapTa v ecnu B OpraH no ceptudmkKanmmn npegcrasneHbl Nogpo6HbIe onucaHus Npo-
Lefyp OLEHKU laHHbIX 1 pacyeTa.

2 lnHamomeTp 1 ucnbiTatenbHblli CTEHA

2.1 AuHamoMmeTp ANA ABuUrartens

[nHamomeTp ans Asuratens Jo/MKeH MMeTb XapaKTepucTuku, obecneuymsatolime BbIMONHEHWE UCMbITATeNlbHbIX
LMKNOB, ONMCaHHbIX B AOMONHEHMAX 11 2 KnpunoxkeHuto [l. Cuctema naMepeHust 4acTtoTbl BpalleHUs Ao/mKHa obecneym-
BaTb TOYHOCTb CUMTbIBAHWS MOKa3aHWii C MOrpellHOCTbI0 He 6onee + 2 %. CucteMa M3MEpeHUs KpyTsLero MoMeHTa
[omKHa obecrneynBaTb TOYHOCTb CHMTLIBAHUSI NOKa3aHWii C NOrPELUHOCTBIO He 6onee £ 3 % B Agnana3oHe, OXBaTbiBatoLWEM
6onee 20 % MONHOW LUKabI.

2.2 N3meputenbHaa annapartypa (Kpome guHamomeTpa AN gBuratens)

Ecnn notpebyetcs, Ao/mkHa 6bITb UCNONb30BaHa N3MepuTeNbHas annapartypa gna onpejeneHuns pacxoga Tonau-
Ba. pacxofa BO3dyxa, Temneparypbl oOXxnakjarolleli cybcTtaHuMyM 1 cMmasku, npoTMBOAABNEHUSA OTpaboTaBLUMX ra3os,
paspexxeHusi B cucTeMe BlycKa, Temrneparypbl oTpaboTasLUMX ra3os, TeMnepatypbl BO3/[yXxa Ha BycKe, aTMOCHepHOo
[aBNeHns, BNaXXHOCTU, TemMnepaTtypbl Tonavea. dTa annapatypa AO/HKHa YA0BNeTBOPATb Tpeb6oBaHNAM, yKa3aHHbIM B
Tabnuue 4.4.

Ta6nunya [.4— To4YHOCTb N3MepUTENbHON annapatypbl

Vi3mepsiemblii nMapameTp (CBOVICTBO) Jlonyckaemasi norpeLLHocTb, He 6onee
Pacxop Tonnmsa +2 % MaKCMMaNbHOro 3HauYeHus
Pacxop Bo3gyxa +29% MaKcMManbHOro 3HaueHus

I+

Temnepartypa He 6onee 600 K (327 "C ) 2 K (B abCONOTHbIX BENNYMHAX)

I+

Temnepatypa 6onee 600 K (327 'C ) 1% cumTbiBAEMbIX MOKa3aHWii

ATMOC(epHoe faBneHne + 0.1 kMMa (B abCONOTHbIX BEINYNHAX)
MpoTuBogaBneHve otpaboTaBLUMX ra3os + 0.2 klMa (B abCONOTHbIX BEANYNHAX)
Pa3pe>xeHne BO BMYCKHOM TpakTe + 0,05 klMa (B abCONOTHbIX BENNYMHAX)
[laBneHue BApyTUX cnyyvasx + 0.1 kMa (B abCONOTHbIX BENMYMHAX)
OTHOCUTENbHAA BNaXHOCTb + 3 % (B abCONMOTHbLIX BENNUYNHAX)
ABCONOTHAA BNAXKHOCTb +5 % cuuTbiBaeMbIX NokasaHui

2.3 Pacxop oTpaboTaBlunx ra3os

[ns pacueTta KOHUEHTpauuii BpeHbIX BELLECTB, CoAepKalnxcsa B Hepa3basneHHbIX oTpaboTasLumx rasax, Tpeby-
eTca onpefenntb pacxoj otpaboTaslunx ra3os (CM. 4.4 fononHeHus 1 Kk npunoxkexuunio fl). na onpegeneHus pacxoga
oTpaboTaBLUMX ra3oB NPYMEHSIOT NH060I 13 cnefyroLmMx MeTof0B:

- NpsiIMOe n3MepeHne pacxoja oTpaboTaBLLMX ra30B C MOMOLLbHO MEPHOrO COMAa NN 3KBUBANIEHTHON N3MepuTenb-
HOli cUcTeMbl,

- U3MepeHune pacxoja Bo3jyxa 1 pacxoja Tonnnsa COOTBETCTBYIOLWMMU U3MEPUTENbHLIMI CUCTEMaMu 1 nocnegy-
IOLWWIA pacyeT pacxoga oTpaboTaBLUKNX ra3os no hopmyne
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Gexhw = "ajrw + GFUEL (4151 Maccbl 0TpaboTaBLUKX ra30B BO BNXKHOM COCTOSIHUM).

MorpelHoCcTb pe3ynbTaToB onpejeneHnsa pacxoja oTpaboTaBLUNX ra30B He JOMKHa nNpeBblwarhb + 2.5 % cunTbiBa-
eMbIX MOKa3aHuii.

2.4 Pacxop pasbaBneHHbIx oTpaboTaBLINX ra3os

Mpe>kae yem paccumTaTb KOHLEHTpauMn BpeAHbIX BELLECTB, COAepXKalmxcsa B pa3baBneHHbIX oTpaboTaBLunX ra-
3ax Npu Ucnonb30BaHUM NONHOIO pa3baBneHusi NoToka oTpaboTasBLUNX ra3oB (06583aTeNbHOro 4Na ucnbiTalusa ETC), cne-
LyeT onpejenvTtb pacxof pasbaBneHHbIX 0TpaboTaBLIMX ra3oB (CM. 4.3 JONONHEHUA 2 K npunoXkeHuto [1). CymmapHbIii
MaccoBbIii pacxoj pasbasneHHbIX oTpaboTaBLumx raszos (G TOTW) unm cymMmapHyto maccy pasbasneHHbIX oTpaboTaBLUnX
rasos 3a unkn (MTOTW) namepstoT ¢ nomoulbto PDP nan CFV (cm. 2.3.1 fononHeHus 6 K npunoxkeHuto [1). MNMorpelHoctb
N3MepeHuii He [o/MKHA NpeBbIwaTh + 2 % CcUUTbIBaeMbIX NokasaHuii. OHa go/mkHa 6bITb onpejeneHa B COOTBETCTBUMN C
2.4 pononHeHus 5 K npunoxkexuto f.

3 OnpegeneHuve ra3006pa3Hb|x KOMMOHEHTOB

3.1 O6wme TpeboBaHMA K aHann3aropam

AHanM3saTopbl JOMKHbI UMeTb Anana3oH M3MepeHuid, COOTBETCTBYIOLWNI TOYHOCTU, TpebyeMoli Ans usmepeHus
KOHLEHTpauuii KOMMOHEHTOB, BXOAAWMX B oTpaboTaslive rasbl (cM. 3.1.1 HacToswero JononHeHus). PekomeHayeTtcs
1Ccnonb3oBaTb aHaIM3atopbl TakMM 06pa3oM, 4YTO6bl U3MepseMble KOHLUEeHTpauuu pacnonaranmchb B guanasoHe
15% — 100 % NOMHOW LUKa/bl.

Ecnu cuntbiBatolme cuctembl (KOMNbIOTEPDbI, PErNCTpaTopbl Noka3aHuii) cnocobHbl o6ecneynBatb [OCTATOUHYHO
TOYHOCTb M pa3spelleHve B AnanasoHe Hwke 15 % nonHoW LWKanbl, pe3ynbTaTbl U3MepeHuii B 3TOM AnanasoHe Takke
cumTaloT npuemMnemMbiMy. B aTom cnyyae NpoBOAAT U3MePeHUs B OTAE/bHbIX TOUKax A5 o6ecneyeHns TOYHOCTN Kanmno-
POBOYHBLIX KpUBbLIX B cooTBeTCTBUN € 1.5.5.2 flononHeHns 5 K npunoxenuto [.

3neKTpoMarHuTHas coemecTumocTtb (3MC) 060pyAoBaHNS JOMKHA HAXOAUTLCA Ha YPOBHE, CBOAALLEM K MUHUMY-
My JOMONHUTENIbHbIE MOrPEeLUHOCTH.

3.1.1 lMorpewwHoCcTb N3MepeHns

CyMmapHas norpeLHocTb U3MepeHus, BKItoYas YyBCTBUTENIbHOCTb KNPUCYTCTBUIO ApYruX ra3os (M. 1.9 fononHe-
HUA 5 K NpunoXkeHnto []). He fomKHa npeBblwaTth + 5 % cunTbiBaeMbIX NOKa3aHWii nnu = 3.5 % MOMHOW WKaibl B 3aBUCK-
MOCTU OT TOro, Kakoe 3HaueHue MeHblue. [Ina KoHueHTpauuii MmeHee 100 MNH-' NOrpeLHOCTb U3MEPEHW He [o/MKHA
npesbliWarts + 4 MIH *

3.1.2 BocnpoussoAMMOCTb

Bocnpon3BoamMmocTb, onpejensdemMasn Kak yBenmyeHHoe B 2.5 pasa cpefHeKBajpaTuyHoe OTKNoHeHne 10 nosTo-
pEeHWi peakuun Ha faHHbI KanMGPOBOYHbLIA UNN NOBEPOUHBINA ra3, He JO/MKHA NpeBbllwaTth + 1% BEpXHEro 3HauveHus
KOHLEHTpaLum1 No NonHol LWwkane Ans nto6oro guanasoHa KoHUeHTpauumii cebiwe 155 MaH-1 (Mam MaH-" C) u =2 % ans
noboro guanasoHa Hwke 155 MAH-1(unn mnH-’ C).

3.1.3 NMomexu

YyBCTBUTENBHOCTb aHaAM3aTopa o nofiHoOMy pa3mMaxy nokasaHuii K HyneBoMy, NoOBEPOYHOMY UM KannBGpOBOYHO-
My rasy B TeyeHve nto6oro 10-CeKyHAHOro nepuoga He fo/MKHa NpeBbllaTth 2 % MONHON LWKaibl BO BCEX UCMOAb3yeMbIX
AnanasoHax U3MepeHuii.

3.1.4 fpeiic HynA

[Apeiid Hyna BTeyeHne 14 He OMKEH NpeBblwaTh 2 % NOMAHON LWKaibl B CAMOM HVDKHEM M3 NCMONb3YeMbIX Arana-
30HOB N3MepeHNii. HyBCTBUTENbHOCTb K HY/IO ONPeAensitoT Kak CPeAHIo YyBCTBUTENbHOCTb, BKIOYasi MOMEXM, KHYNeBo-
My rasy B TedeHue 30-CeKyHAHOro oTpe3ka BpeMeHu.

3.1.5 fipeiith KanMbpoBKM

Apelid KambpoBkM B TeyeHne 14 He [OMKEH npeBblwaTb 2 % MOMHOM LKalbl B CAMOM HVDKHEM M3 NCMOMb3YeMbIX
AnanasoHoB n3MepeHwii. ipeiidh KanMbpoBKM onpefenstoT Kak pasHOCTb MeXay YyBCTBUTENbHOCTbIO K KannbpoBke u
YYBCTBUTENbHOCTbIO K Hy/MtO. YyBCTBMTENBHOCTb K KaUIMOPOBKE ONpefenstoT Kak CPefHIo YyBCTBUTENbHOCTb C y4EeTOM
nomex K KanmbposoyHoOMy rasy B TeyeHune 30 c.

3.2 Cywka rasa

dakynbTaTVBHOE YCTPOIACTBO AN CYLLKW rasa o/MKHO OKa3blBaTb MVHUMabHOE BNUSIHWE Ha KOHLEHTPaLMIO U3Me-
psieMbIX rasoB. XMMUYeCKve OCyLUNTeNN He ABASOTCS NpYeMneMbiMn cpeacTBamMu yaaneHus Bogbl U3 npobbl.

3.3 AHanusartopsbl

B 3.3.1 — 3.3.4 HacTosiLero AONONHEHUA ONWCaHbl MPUHLMMBLI MPUEMNEMbIX METOLOB M3MepeHWid. MogpobHoe
onuncaHne CUCTeM M3MepPEeHUs NPpUBEAEHO B AONONHEHUN 6 KNpunoxKeHuto [l. Masbl, nognexkalme nsmepeHnto, Heobxoau-
MO U3MepATb C MOMOLLbIO MEePEYNCNIEHHOIO HWKe UHCTPyMeHTapus. [Ins HenMHelHbIX aHaiM3aTtopoB JonycKaeTca npu-
MEHEHME NMHeapu3yoLLNX CXEM.

3.3.1 OnpepgeneHune okcuaa yrnepoga (CO)

AHanuMsaTtop okcuga yrnepoga Lo/mKeH ObiTb HegucnepcMoHHoro nHgpakpacHoro (NDIR) abcop6umoHHOro tuna.

3.3.2 OnpegeneHne anokeunga yrnepoga (C02)

AHanusaTop gMokcuga yrnepoga LomkeH 6bITb HegncnepcnoHHoro nHgpakpacHoro (NDIR) a6cop6unoHHoro tuna.
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3.3.3 OnpegeneHune yrnesogopogos (HC)

Ana gn3enbHbIX ABUrateneli u rasosbIx gBurateneii, padotarowmx Ha CHI. aHanu3atop yrneBofopo/AoB [OMKeEH
6bITb TMNA «HarpeBaeMblil NNa3sMeHHO-UOHMU3aLNOHHbIN feTekTop» (HFID) ¢ fgeTeKTopoM, KnanaHamu, Tpy6amu v T.n.,
HarpeBaeMbIMU Tak. 4To6bl o6ecneynTb Temnepartypy rasa 463 K + 10 K (190 "C + 10 “C). jns ra3oBbIx gBurarenei,
pabotatowmx Ha MI. B kayecTBe aHanM3aTopa yrneBoAopoAoB MOXeT 6biTb UCMOAb30BaH HEHarpeBaeMblii nnasmeHHo-
VMOHM3aUMOHHbIV feTekTop (FID) B 3aBMCMMOCTM OT MCNoONb3yemMoro metoga (cm. 1.3 fononHeHns 6 KNpunoXkeHuto f).

3.3.4 OnpefeneHne KOHLUEHTpauUMmM yrneBoAopooB, He cogepkalux metaH (NMHC), — (Tonbko ans ABuratenem,
paboTatowmx Ha Mr)

KoHUeHTpaumio yrnesofopoJoB, He cogepXalliux MeTaH, onpefenstoT O4HUM U3 Cnejyrowmnx MeToios:

3.3.4.1 MeTog rasooii xpomartorpagum (GC)

KoHUeHTpaumio yrneBogopofioB, He cogepxXallmx MeTaH, onpefenstoT BbluntaHmeM KOHLEHTPaLun MeTaHa, BbisiB-
NEHHOrO C NOMOLLBLO ra3oBoro xpomarorpada (GC) npu Temnepatype 423 K (150 "C), U3 KOHLEeHTpauun yrneBogopoios,
N3MEpPEHHbIX B COOTBETCTBUM C 3.3.3 HACTOALLEro AOMNONHEHUA.

3.3.4.2 MeToga, ucnonb3yloLwunin otTaenntens pakumii, He cogep>xawmux metaH (NMC)

OnpegeneHne pakunm yrneBogopojoB, He cofepXKalimnx MeTaH, BbINONHAKT ¢ NoMoLLbio nporpetoro NMC. pa6o-
Taroulero nocnegosarenbHo ¢ FID (cm. 3.3.3 HacToALWEero AOMOMHEHUS), MyTEM BblUMTAHWUA (hpaKuuy MmeTaHa ns dhpakumm
yrnesofopoAoB.

3.3.5 OnpegeneHne okcaoB asorta

AHanM3aTop OKCUAOB a3oTa JOMKEH 6biTh TUNA «XeMUNOMUHECLEHTHbIW geTekTop» (CLD) nan « HarpeBaemblit
XeMUNIOMUHeCLeHTHbI geTekTop» (HCLD) ¢ koHBepTtopom NCyNO. ecnu namepeHve NpoBoOAAT HA OCHOBE OCYLLEHHOro
rasa. Ecnm namepeHune npoBoAAaT Ha OCHOBE BNaXHOro rasa, T0 Heo6xoaMmo ucnonb3oBatb HCLD ¢ KOHBEPTOPOM nNpu
TemMmneparype, nogaep>xmsaemMoii Ha ypoBHe cBbliwe 328 K (55 “C), 1 npu ycnoBun ocyLL,ecTBNeHNs y40BNeTBOPUTENbHOIO
KOHTpONA ypansemMoi Bogbl (cM. 1.9.2.2 nononHeHns 5 K NpunoXxxeHuto [).

3.4 OT60p Npob6 BbLIGPOCOB BpefHbIX ra3006pa3HbIX BelecTB

3.4.1 Hepa3sb6aBneHHble oTpaboTaBLume rasbl (TONbKO ANA UcnbiTaHnsa ESC)

AnameTp Npo600TOOPHUKOB A5 BbIGPOCOB BPefHbIX ra3006pa3HbIX BELLECTB AO/MKEH COCTaBNATb He MeHee 0.5 m
1M 6bITb He MeHee YeM B 3 pasa 6onblue AnameTpa BbiNyCKHOW TPy6bl (B 3aBUCMMOCTU OT TOTFO, Kakoe 3HaveHue 60/b-
we). MPo600T60PHUKMN AOMKHBI 6bITb MAaKCUMabHO (B AONYCTUMbIX Npejenax) yaaneHbl OT ABUraTens u. B TO e BPems,
[OCTaTO4YHO 6M3KN K HEMY, YTOObl 06ecneynTb Temneparypy oTpaboTaBLUMX ra3oB B Npo6ooT60pHMKE He MeHee 343 K
(70 °C).

B cnyyaB MHOrouMnnMHAPOBOro ABUraTens ¢ passeTBNeHHbIMU BbIMyCKHbIMY NaTpybkamMu BXOf B MPO600TO0PHMK
[O/MKEH 6bITb PACNONOXKEH Ha JOCTATOYHOM yAaneHUn no noToky, YTobbl 06ecneyunTb penpe3eHTaTBHOCTb OTOBPaHHbIX
npo6 No OTHOLLEHMIO KYyCPeAHEHHbIM BbIGpPOCaM BPe/HbIX ra3006pa3HbIX BELLECTB N0 BCEM LUanHApamM. B MHoOroumnmnH-
APOBbIX ABUraTensx, Takmx kak V-obpasHble ABurateny, MMeloLyX pa3HeceHHble rpynnbl NaTpy6bKoB, 4OonycKaeTcsa oTou-
paTtb Npobbl U3 Kadkgol rpynnbl NaTpy6KoB OTAENbHO U paccynTbIBaTh yCpeAHEeHHble 3HAaYeHUs BbIGPOCOB BPeAHbIX Be-
uiecTs B oTpaboTasLunX rasax. [lonyCTMMO Takke 1UCnonb3osBaTb 1 Apyrne Metofbl, €CN NMPOAEMOHCTPUPOBAHO, HYTO OHU
KOppenmpyroTcst ¢ MeTogamu, ynoMsaHyTbIMK Bblle. [l pacyeTa cCoAepXXaHusa BpeHbIX BelecTs B 0TpaboTaBLUmMX ra3ax
Heo6XxoAMMO MCNoNb30BaTh CyMMapHbIi MaccoBblIli pacxog oTpaboTaBLUMX ra3os.

Ecnu gBuratesnb YKOMMNIEKTOBaH CUCTEMOL LOMONHUTENbHOM 06paboTKN OTpaboTaBLLMX ra3oB, Npoby oTpaboTas-
LIMX ra3oB cnejyeT oTbmpaTtb Ha BbIXOfe U3 3TOW cuCTeMbI.

3.4.2 Pa3baBneHHble oTpaboTaBlune rasbl (06s13aTenbHO Ana ucnbitaHusa ETC. dakynbTaTtuBHO ANS UCMbITAHMSA
ESC)

BbinyckHas Tpyb6a mexgy ABuratenem u cuctemoli nonHoro pas6asneHus NoToKa oTpa6oTaBLUMX ra3oB [O/MKHA
cooTBeTcTBOBaTh TpeboBaHusAm 2.3.1 (KOMMNOHeHT EP) pgononHeHns 6 K npunoxexuto .

Mpo600T60PHUK(M) AN BbIBPOCOB BPEAHbIX ra3006pa3HbIX BELWECTB AOMKEH(HbI) 6bITb yCTAHOBNEH(HbI) B pa36as-
naloLem TyHHene B Touke, rae obecneunsBaeTcs y0BAeTBOPUTENbHOE CMELLMBaHNe pa3baBnsioLLero Bo3ayxa v otpabo-
TaBLUNX ra3os.

Ans venbitaHua ETC npo6bl, B OCHOBHOM, OTOMpatoT BYyMS cnocobamu:

- B MeLoK 5 oT6opa nNpob B TeYeHne BCEro LnKaa 1 npoBOAAT N3MEePeHUsi NOCNe 3aBepLUEHUS UCTbITaHNs;

- HenpepbIBHO N VHTErpUPYIOT B TEYEHNE BCEro LMKNa: 3ToT cnocob obasateneH ana onpegenenna HC n NOx

4 OnpepeneHne BpeAHbIX Yactul,

Ana onpefenexHns BpeaHbIX HacTuy TpebyeTca cuctema pasbasneHns otpaboTasLumX ra3os. PazbaBneHne moxet
6bITb OCYLL,ECTBNIEHO C MOMOLLIbIO CUCTEMbI YHACTUHYHOTO pa3baBneHns NoToka (ToNbKo Ansi ucnbitTaHms ESC) nan cucremsl
nonHoro pas6asneHus noTtoka (o6s3atenbHol Ans ucnbitaHmsa ETC). MponyckHas cnoco6HOCTb cucTeM pasbaBneHus
[O/MKHA BbITb JOCTATOYHO BbICOKA, YTOGbI MONHOCTLIO YCTPAHUTL KOHAEHCALMIO BOAbl B cUcTEMax pa3basneHuns n otéopa
npo6 1 noggep>xuBaTtb TemnepaTtypy pas3baBneHHbIX oTpaboTaBLUMX ra3oB He 6onee 325 K (52 "C) HenocpefCTBEHHO
nepeg dunbTpogepxaTenimu.

JonycxaeTca ocylleHve pasbasnsiowero Bo3dyxa fnepej BXO4OM B cucTemMy pas3baBneHusi, 0CO6eHHO npu
BbICOKOW BMaXXHOCTU pasbaBnstollero Bo3fyxa. Temnepartypa pa3tasfsitollero Bo3gyxa JoMKHa 6biTb 298 K+ 5K
(25 'C £ 5 *C). MNpwn Hapy>xkHOW TemnepaTtype Hmke 293 K (20 "C) pekomeHayeTcsa npejBapuTenbHO nogorpesarb pasbas-
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nsoWMiA Bo3yx o Temnepartypbl, npesbiwatoweli 303 K (30 "C). OgHako Temneparypa pasbaBnstollero Bosgyxa He
fomkHa npesblwartb 325 K (52 “C) nepef noctynneHmemM oTpaboTaBLUMX ra3oB B pa36aBnstoLwmii TYHHEe b,

CucteMa 4acTUYHOro pa3baBneHusi NoToka npefHasHavaeTcs Ans pasgeneHus notoka oTpaboTaBLUMX rasoB Ha
[BE YacTu, U3 KOTOpbIX MeHblUas pa3basnseTcs BO3[yXOM W. COOTBETCTBEHHO, WCMONb3yeTcs ANS ONpejeneHns Bpes-
HbIX YacTuL,. B 3TOM cnyyae cylecTBEHHO, YTOObI KO3((uMLMeHT pasbaBneHus 6bin onpefeneH ¢ 60NbLION TOYHOCTLIO.
MoryT 6bITb NCMNONb30BaHbl Pa3nyYHble CNOCO6bI pasfeneHuns notoka, u, TeM cambiM, OT cnocoba pasjeneHns B 3Hauu-
TENbHOW CTeneHn 3aBUCAT cocTaB 060pyAoBaHUs A5t 0T6opa rpo6 1 NpuMeHsieMble npoueaypbl (CM. 2.2 AoNOAHEHUS 6
K Npuno>keHuto []). NMpo60o0T60PHMK ANA BPefHbIX YacTuL, JOMKEH ObiTb YCTAHOBNEH B HEMOCPEACTBEHHOW 6An30CcTn OT
npo600T60pHMKA ANA BbIGPOCOB BPEeAHbIX ra3006pa3HbIX BELLECTB, 1 ero ycTaHOBKa A0/KHa COOTBEeTCTBOBaThL TpeboBa-
HUAM 3.4.1 HacToALWero 4ONONHEHUS.

[ns onpepeneHna Maccbl BpefHbIX YacTul, HEO6X0AMMO Hanmyme cuctembl oTbéopa nNpob BpeaHbIX YacTul, hub-
TPOB AN5 OCaXAEHUA BPeHbIX YacTUL, BECOB C MOrPeLLHOCTbIO He 6onee 10-® r. Kamepbl 41 B3BELUMBAHNSA C KOHTPONEM
BNAXXHOCTW 1 Temnepatypbl. OT60p Npo6 BpefHbIX YacTuL, 4O/MKEH 6biTb NPOBEAEH METOLOM C HedaMeHsAeMbIMU hUNbT-
pamu. T.e. Npy NCNONb30BaHUM OfHOW Napbl hUAbTPOB AN BCEro NcnbiTaTenbHoro uyukna (cm. 4.1.3 HacToALero 4onon-
HeHus). B ucnbitaHnm ESC cnegyeT yfenaTh NoBbILLEHHOE BHUMAHWE NepuojamM BpeMeHU, B TeHeHne KOTOPbIX NPOBOASAT
oT60p 06pasLoB, N pacxofam Nno NOTOKy B 3TOW ha3e McnbITaHus.

4.1 dnnbTPbl 4NA OCaXAEHUA BPEAHbIX YacTul,

4.1.1 TpeboBaHus K hunbTpam

Heo6xo0a1Mmo ncnonb3oBatb PUNbTPbI U3 CTEKNOBONOKHA C (hTOPYrNEPOAHBIM MOKPbLITUEM UAN (DUNLTPbI MeMOpaH-
HOro TMna Ha (PTopyrnepofHoi ocHose. PUNbTPbI BCEX TUMOB JO/MKHbI UMETb KO3PULIMEHT ynaBIMBaHnsa YacTuL, JUOK-
Tnngranata gnametpom 0.3 MKM He MeHee 95 % npu CKOPOCTM NpoTeKaHusa rasa yepes hunbTp oT 35 0 80 cwm/c.

4.1.2 Pa3smepbl punbTpoB

®UNbTPbl A4NA BpeAHbIX YacTUL, AOMKHbI UMETb AnameTp He MeHee 47 MM (anameTp NsATHa ocadkfaeMblxX YacTul,
37 mm). lonyckaeTcs ucnonb3oBaHne unbTPoB 60/bLUero guameTtpa (cm. 4.1.5 HacToALLEero JONONMHEeHS).

4.1.3 OCHOBHO/A 1 BCrioMoraTtebHblii punbTpbl

Mpo6bl 0T6MpatoT U3 oTpaboTaBLUMX ra3oB, NPOXOAALLMX Yepe3 napy GpuabTPOB (OCHOBHOW 1 BCMOMOraTte/bHbIi),
pacnonoXkeHHbIX NocnefoBaTeNbHO, B NpoLiecce nocnefoBaTenbHOro BbINOAHEHUS (Pa3 ncnbiTaHus. BcnomorarenbHbil
PuUALTP AOMKEH BbITb PACMONOXEH HIDKE MO NOTOKY Ha PaccTossHUN He 6onee 100 MM OT OCHOBHOFO M HE UMEeTb KOHTaKTa
C HUM. PUNbTPLI AoNycKaeTcs B3BelUMBaTb N0 OTAENbHOCTU UK B Nape. B nocnefHem cayvae nATHa ocaxjaeMblx vac-
TUL, OMKHbI 6bITb 06paLLeHbl O4HO K pyromy.

4.1.4 Heo6xo4MMO NOAAEpP>KMBaTb CKOPOCTb NPOXOXKAeHUA rasa yepes punbtp ot 35 4o 80 w/c. MNageHne gasne-
HVA B Nepuoj oT Havana A0 OKOHYaHWS MCMbITaHNs He AO/MKHO npeBsbiwaTth 25 Ka.

PekomeHgyemas MUHMManbHasa Harpyska Ha punbTp — 0.5 Mr/1075 Mm2 naowaan natHa ocaXkaaeMblX YacTuL,.
Ansa punbTpoB Hanbonee pacnpocTpaHeHHbIX pa3mMepoB PeKOMeHJyeMble Harpy3ku npveefeHbl B Tabnuue [.5.

Tabnuya [.5— PekomeHayeMmble Harpy3ku Ha punbTp

Lvametp dunbTpa, MM PeKoMeHAyeMblii anamMmeTp naTHa PekomeHayemMasa MWUHUMaNnbHas
' ocax/JaeMbIX YacTuly, MM Harpyska, mr
47 37 0.5
70 60 1,3
90 80 2.3
110 100 3.6

4.2 Tpeb6oBaHMA K Kamepe ANA B3BeLVBaHUA W aHAIUTUYECKUM Becam

4.2.1 YcnoBus B Kamepe /15 B3BeLUMBaHNA

TemnepaTypa B KaMepe (M1 B KOMHaTte), rage guabTpbl 418 OCaXKAEHUA YacTul, JOBOAAT A0 COOTBETCTBYOLLEl
KOHAMLMM 1 B3BELUMBALOT, JOMKHA 6bITb 295 K + 3 K (22 "C + 3 "C) B TeUeHne BCEro BpeMeH BblAep>KNBaHUA 1 B3BELUU-
BaHuA (hunbTpa. BnaxkHOCTb cnefgyeT nogjaep>kmBatb B gnanasoHe Touku pocbl 282.5 K + 3 K (9.5 'C + 3 "C) n otHOCK-
TelNbHYIO BNaXXHOCTb — B fnana3oHe 48 % + 8 %.

4.2.2 B3BelUMBaHMe 3TaNOHHbIX (PUNLTPOB

MpocTpaHCTBO Kamepbl (KOMHaTbI) He JOMKHO cofeprkaTb HUKaKMX B3BELUEHHbIX YacTul, (TakuX, Kak Mbiib), KOTO-
pble MOryT ocaxgaTtbCsi Ha hunbTpax B npouecce KX BblAepXXuBaHus. OTKNOHEHUA OT YCNoBWiA, NOAfEPXXUBAEMbIX B
Kamepe 4na B3BELUMBAHWA B COOTBETCTBUM C 4.2.1 HacToALero AONOAHEHUSA, [OMYCKAalOTCA, €CNn ANMNTENbHOCTL 3TUX
OTKNOHEHUIA He npeBbiwaeT 30 MVH. Kamepa fna B3BeLUVBaHWA AOMKHA BbiTb NPYBEAEHa B COOTBETCTBUE C NPefbaBAs-
emMbIMM TpeboBaHUSAMY 10 TOFO, Kak NnepcoHan BoijeT B Kamepy. He MeHee [1ByX paHee He UCMO0/Ab30BaHHbIX 3TANOHHbIX
PUNLTPOB MM Nap ATANOHHbLIX PUNLTPOB JOMKHO 6bITh B3BELLEHO B NEPUOJ BPEMEHU, HE NPEBbILLAIOLLWIA 4 4 0 B3BELUK-
BaHVA unbTPoB (Nap unbTpoB), NpefHa3HauYeHHbIX AN 0T60pa Npob. Mpn aTom NpegnoyTuTeNbHee BCe B3BELUNBaAHUSA
NPOBOAUTbL OAHOBPEMEHHO. ITaNOHHbIE PUNLTPbI (Mapbl PUNLTPOB) LOMKHbBI ObITb U3rOTOBNEHbI U3 TOFO XXe MaTtepunana,
470 N UNbLTPBI (Napbl PUALTPOB), NpefHa3HauYeHHble Ana oT6opa Npob, U UMEeTb Te Xe pasmepbl.
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Ecnu cpefHsAs mMacca 3TaloHHbIX (PUNLTPOB (Napbl 3TaNOHHbLIX PUNBTPOB) U3MEHAETCA MeXZY B3BeLUMBaHUAMU
MnbTPOB, NpeAHa3Ha4YeHHbIX AnA oTbopa Npob, 6onee yem Ha +5 % (+ 7.5 % Ana yacten GUNbLTPOB COOTBETCTBEHHO)
PEKOMEH0BaHHON MUHUMA/IbHOM Harpy3ku Ha unbTp (CM. 4.1.5 HacTOALLErO ONONHEHMS), TO BCE (PUNbTPLI, NpeaHas-
HaueHHble AN oTbopa Npob, Heo6XxoANMO AEMOHTUPOBATb, @ UCMbITaHWe, Lenb KOTOPOoro — M3MepuTb BbIGPOCHI Bpes-
HbIX BELLEeCTB, — MOBTOPUTH.

Ecnn Tpe6oBaHns K cTabuibHOCTN YCNOBUIA B Kamepe NS B3BELUVBAHWA He BbIMOMNHAKOTCA, HO pe3ynbTaTbl B3Be-
LUMBAHUS ATANOHHBIX (PUNLTPOB (Nap 3TaNOHHbIX (PUNLTPOB) COOTBETCTBYIOT NMPVBEAEHHBIM BblILLE KPUTEPUSAM, U3rOTOBU-
Tenb ABuUratens MoxxeT AM60 NPUHATL pe3ynbTaTbl B3BELUNBAHUA (PUNLTPOB, NPefHa3HaYeHHbIX 451 UCNbITaHuiA, 6o
OTBEPrHYTb UX. OTPErYIMPOBaB CUCTEMY MOAAEP>KAHUS HEOGXOAMMbIX YCNOBUI B KaMepe, 1 MPOBECTU UCMbITAHNE 3aHOBO.

4.2.3 AHaIMTMYeCcKne BeCbl, NPUMEHSiEMbIe N8 onpejeneHns Macc Bcex (hunbTPoB, fOMKHbI UMETb NOrPeLLHOCTb
(cpepHekBagpatuyHoe OTKNOHeHue) 20 Mr 1 paspeLueHne (LeHy geneHunsa Ha wkane) 10 mr. Ansa punbTpoB AMameTpom
MeHee 70 MM MOrpeLIHOCTb 1 paspeLleHne AoMmKHbl ObiTb 2 MF 1 1 MF COOTBETCTBEHHO.

4.2.4 YcTpaHeHune ctatMyecKkoro anekrpuyecrsa

Ana ycTpaHeHUs cTaTMueckoro anekTpuyectsa uabTPbl Nepes B3BelUVBaHeM A0MKHbI O6biTb HETPaNIn3oBaHbl C
NOMOLLbIO IGO0 NONOHMBBOrO HeliTpanusartopa, MM60 APYroro ycTpoiicTBa aHaorM4yHoro aelicTeus.

4.3 [JononHutenbHble TpeboBaHUA K U3MEPEHNIO BpeHbIX YacTul,

Bce aneMeHTbl cUcTeMbl pas3baBneHnst U cUcTeMbl 0TGopa NPO6 Ha yyacTke OT BbINyCKHO TpyGbl 40 hUAbTPOAEP-
xaTens. Haxogsalmecs B KOHTakTe ¢ Hepas3basieHHbIMW 1 pa36aBieHHbIMU 0TPaboTaBLLIMMU ra3amu, JOMKHbI ObITb CKOH-
CTPyMpOBaHbI TaK. YTO6bI CBECTU K MUHUMYMY OCaKAEeHWe BPefHbIX YacTuL, UM N3MeHeHne Ux XxapakTepuctuk. Bee ane-
MEeHTbI JO/KHbI ObITb N3rOTOBNEHbI U3 3N1I€KTPONPOBOAALLNX MaTepUaioB, He BCTyNaloWmnX B peakLyo C KOMMNOHeHTamu
oTpaboTaBLUMX rasos, 1 6bITb 3a3eM/eHbl 418 NpejoTBpaLLeHns 06pa3oBaHnsa CTaTMYECKOro aneKTpuyecTsa.

5 OnpepgeneHve gbIMHOCTU

Hactoawwmii pasgen yctaHaBnuBaeT TpeboBaHUs K 06s13aTeNlbHOMY U (haKyNbTaTUBHOMY 060pYyA0OBaHMIO, UCNO/b-
3yeMoMmy B ucnbiTaHun ELR. [JbIMHOCTb HEO6XOANMO N3MEPATb AbIMOMEPOM, paboTalOLMM Kak B PeXXume, N3MepstoLem
3HaYeHVs AbIMHOCTUN, TaK U B peXuMe, M3MEPSIIOLLEM 3HaYeHUs KoadhurumeHTa CBETONOrNOLWEHUs. PeXum Henocpea-
CTBEHHOrO0 U3MepeHVs bIMHOCTU AO/MKEH ObITb NPUMEHEH TONbKO AN KaNMBPOBKM U MOBEpKM AbiIMOMepa. MNokasaHus
AbIMHOCTU B UCNbITATENBHOM LMKIe cnefyeT onpefensiTb TONbKO No pe3ynbtataM nsmepeHuin koaddrymeHTa ceetonor-
noweHuns.

5.1 O6wune TpeboBaHnnA

Ana nposefeHus ncnbitTaHua ELR TpebyeTtcs cucteMa n3mepeHus bIMHOCTU 1 06paboTKu AaHHbIX, BKIKOYaroLas
B ceba Tpu hyHKUMOHaNbHBLIX 6n10Ka. BNOKM MOryT 6bITb 06beAMHEHbI B arperar Uau BbINONHeHbI B BUAe CUCTEMbI COeau-
HEHHbIX MeX/ly CO60/ KOMMOHEHTOB. 3TN TpU (YHKLMOHANbHbIX 6/10Ka NepeyncneHbl HDKe:

- AbIMOMeEp, oTBevarowuii TpeboBaHMAM pasgena 3 4ONONHEHUSI 6 K NPUNOXEHUIO [1;

- 610K 06paboTKN AaHHbIX, (BYHKLMN KOTOPOro YCTaHOBNEHbI B pa3jene 6 fononHeHns 1 K npunoxenuto [:

- MPUHTEP U/VNN ANEKTPOHHbIA HAKONUTENbHbIM GNOK A4AA 3anucy U Bblfauu HEOGXOAUMbIX 3HAYEHWUIA bIMHOCTH,
onpejeneHHbIX B 6.3 fONONHEHNA 1 K NpUnoXXeHnto [.

5.2 CneynanbHble TpeboBaHns

5.2.1 /InHeliHOCTb JOMKHA HAXOANTLCA B AnanasoHe + 2 % (B aGCONOTHbIX 3HAYEHNAX AbIMHOCTH).

5.2.2 ipelic Hyns

Apeiic Hyns B TeueHre 14 He fomkeH npesblwaTth = 1 % (B a6COMNOTHLIX 3HAYEHUAX AbIMHOCTH).

5.2.3 MNoka3aHns Ha 3KpaHe [bIMOMepa 1 UxX guanasoH

[mana3oH nokasaHwuii bIMHOCTW, OTOBpaXKaeMbIX Ha 3KpaHe AbIMOMepa, AoMKeH cocTaBnsATb 0 % — 100 % Abim-
HOCTW MpW NOTPeLUHOCTU cunTbiBaHuA 0,1 % AbIMHOCTW. [Insi KO3dhduLMeHTa CBETONOINOLWEHNSA NOKa3aHUa Ha 3KpaHe
LbIMOMepa JOMKHbI 6bITb OTOOpaKeHbI B Arana3oHe 0 — 30 M-1 npuv norpeLwHocTn cuntbiBaHmsa 0,01 m-1.

5.2.4 Bpems peakuun nprubopa

Bpems rsnueckoli peakummn gbiMomepa He AOMKHO npesbiwarb 0,2 ¢. Bpems dusnyeckoil peakumm — 370 pas-
HOCTb MeXJy MOMEHTaMu BPeMeHU, Korja peakuus NpueMHoro yctpoiictea 6bICTPOro pearmpoBaHust AbiIMoMepa [OoCTu-
raet 10 % v 90 % NONHOrO OTKNOHEHWUSA CUrHana npu ToK», 4YTO U3MepsemMas JbIMHOCTb ras3a U3MeEHAEeTCA 3a Nepuof
BpemMeHn meHee 0,1 c.

Bpems anekTpuyeckoii peakuum agbiIMmomepa He 0/MKHO npesbiwarb 0,05 c. Bpems anekTpuyeckoi peakumm — 3T1o
pa3HOCTb MeXy MOMEHTaMM BpEMEHH, Korja peakums abiMomepa gocturaet 10 % 1 90 % NONHOI WKanbl Npy TOM, YTO
MCTOYHUK CBETa NepekpbIBAeTCA UM NOMHOCTbLIO 3aTyxaeT 3a nepuog BpemeHn meHee 0,01 c.

5.2.5 ®uUnbTpbl HENTpaNbHOU ONTUYECKOl NAOTHOCTU

Bce hnbTpbl HEWTpanbHOW ONTUUECKOW NNOTHOCTU, UCNO/b3yeMble NPU KanMbpoBKe AbIMOMeEpa. U3MEPEHUN Nn-
HeliHOCTM NAK yCcTaHOBKe Anana3soHa, A0MKHbI UMEeTb N3BECTHYIO ONTUYECKYHO NNOTHOCTL B Npeaenax 1% AbIMHOCTW. [ins
obecrneyeHns TOYHOCTM pe3ynbTaToB HOMWHAIbHOE 3Ha4YeHVe ONTUYECXOoW MAOTHOCTU GuabTpa cnefyeTt NPoBepATb He
MeHee pasa B rofi B COOTBETCTBUM C HALMOHANbHBIM UM MEXAyHapOoAHbIM CTaHAAPTOM, Ha KOTOPbIi AenatoT cCbinky.

®uUnbTPbI HETPanbHOM ONTUYECKON NNOTHOCTN NPeACcTaBnsAtOT CO60M YCTPOCTBa BbICOKOM TOUHOCTU U MOTYT ObITb
NoBpeXXfeHbI B NpoLiecce 1Ucnonb3oBaHusA. KOHTaKT ¢ puabTpamm gomnkeH 6biTb CBejeH K MUHMMYMY, . eCin OH TpebyeT-
cs. He06X0AMMO NPOSABASATL OCTOPOXKHOCTb BO U36€XKaHNe HaHeCeHUs LapanuH Ha (unbTp v ero 3arpss3HeHus.
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fononHeHne 5
(k npunoxxexunto f)

Kann6poska
1 KannbpoBka aHanuTnyeckux npubopos

1.1 BeefeHue
Nto6oii aHanMTUUeCKnii NPUGOpP AOMKEH ObITb NOLBEPrHYT KAIMOGPOBKE TaK 4acTo, Kak 3TO Heo6xoanmo ans obec-
neyeHns TOYHOCTW, TpebyeMoi HacTOALMM CTaHfapToM. B HacToswem pasjgene onvcaH MeToj KaaMbpoBKM aHanUTu-
YecKMX NprMbopoB, YKasaHHbIX B pasjene 3 ononHeHnsa 4 n B pasjgene 140M0NHEHNSA 6 K NPUIOXKeHNo [.
1.2 KannbpoBoYHble rasbl
Heobxoanmo cobntofatb CPOKU rOAHOCTU BCEX KanMBPOBOYHbIX ra3oB. CPOKM FOAHOCTM KanMbpOBOYHbIX ra3os,
yCTaHOB/NEHHbIe N3roToBMUTENEM, AOMKHbI 6bITb 3adUKCMpPOBaHbI.
1.2.1 XMMUYECKU YuCTble rasbl
Tpebyemas ynctoTa rasoB 3aBUCUT OT NPeAenbHOro CoAepXXaHusi MpUMeceil, ykasaHHbIX Hke. [1na nposBefeHuns
UCMbITAHWIA JOMKHBI UMETBCS B HAMYMK crefytoLlme rasbl:
YNCTbIN as3oT,
npumecu, He 6onee:
yrneBofopo/bl, 3KBUBaNEHTHbIE yrnepogy C,. — 1 MAH-,
okcug yrnepofa — 1 MnH'L
avokeug yrnepoga — 400 mMnH 7
okcug azota— 0.1 maH-1
YUCTbIN KNCNOPOA!
cogep>kaHve Knucnopoga — obbemHas fons He meHee 95 %.
cmecb Bogopoga nrenmsa (40 % + 2 % — BOAOPOS, OCTanbHOE — renui):
npumecwu, He 6onee:
YrneBoAopo/bl, 3KBMBaNEHTHble yrnepogy C,. — 1 MAH*L
avokeug yrnepoga — 400 mnH-1
UUCTbIi CUHTETUYECKUIA BO3aYX:
cogepkaHune kucnopoga — obbemHas gons 18 % — 21 %.
npumecu, He 6onee:
YrneBofopOfbl, 3KBMBaNEHTHbIe yrnepody C,. — 1 MAH*L
oKcug yrnepoga — 1 mMnH'lL
avokeug yrnepoga — 400 mnH-1;
okcug azota— 0.1 mMaH*1,
- YNCTbIN NponaH uAn okeng yrnepoga (CO) gna nosepkn CVS.
1.2.2 KaimbpoBOUHble 1 NOBEPOUHbIE rasbl
[na npoBefeHVs UCMbITaHWUIA JOMKHbI UMETbCA B HANMYUM CMecH rasoB, COCTOSILLME U3 CNeAyoLLNX XMMUYECKNX
COeANHEHNIA:
- C3HS 1 unCTbIN CUHTETUYECKMT BO3ayX (CM. 1.2.1 HacTOSLWEero AONOAHEHUS);
- CO nuunCcTbIi a3oT:
- NO, nuncTblii a3oT (konnyectso NO2. cogeprkallerocs B aToM KaimbpoBOYHOM rase, He l0/KHO npeBbiwarb 5 %
cogepxxaHuns NO):
- COT 1 uuUCTbIi as3oT;
- CH, v 4nCTbIli CMHTETUYECKUI BO3AYX;
- C2H6 1 unCTbIi CUHTETUYECKWMTE BO3aYX.

MpumedyaHune — [JonyckaeTcsi UCNONb30BaHWE U pYyrX KOMGUHaUWIA ra3oB Npy YCNOBUK, YTO rasbl, COCTaBs-
lowpye KoMOMHauuMIo, He BCTyNaloT B peakuuio Mexy coboii.

PeanbHas KOHLUEHTpauus KaimbpoBOYHOrO rasa fio/HKHa COOTBETCTBOBATb €B HOMWHA/bHOMY 3Ha4yeHuto = 2 %.
Bce KOHUeHTpauun KannbpoBOYHOIO rasa Ao/MKHbl 6biTb YKa3aHbl B 06bEMHbIX f0NAX (% UAn MAH '). Tasbl, NpuMeHsie-
Mble 4151 Ka/IMOPOBKU, MOXHO Takoke NOMy4nTb C MOMOLLBIO ra30BOr0 pasfenntens, UCnonb3ys B KayecTBe pa3basnsio-
weli cy6cTaHUMm YACTbIN a30T UAN YNUCTbI CUHTETUYECKUI BO3ayX. TOUHOCTb, 06ecneymBaemasi CMeLUVBatoLLMM YCTPOi-
CTBOM. JO/MKHA 6bITb TAKOW, YTOObI KOHLIEHTPAaL IO pa36aBieHHbIX KaiMbpOBOYHbIX Fa30B MOXHO 6bIN0 6bl ONpeAensits C
NoOrpeLIHOCTbIO, He MNpeBbILatoLLei + 2 %.

1.3 TlMpoueaypa ncnonb3oBaHUa aHaAM3aTopoB M cucTemMbl oT6opa Npob

Mpoueaypa Mcnonb30BaHWs aHaIM3aTOPOB J0/MKHA COOTBETCTBOBATL MHCTPYKLMSIM U3roTOBUTENS NPUGOPOB MO X
3anycky u akcnayatauuun. Npy 3ToM HEO6XOAMMO YUUTbIBATb MUHMMa/bHbIe TpeboBaHusA 1.4— 1.9 HacTosLLero gononHe-
HUS.
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1.4 icnbiTaHNe Ha repMeTUYHOCTb

Heo6x041MMO NPoOBECTN UCMbITAHNE CUCTEMbI HA FEPMETUYHOCTb. 1151 3TOro NPo600T6OPHMK OTCOEANHAIOT OT CUC-
TeMbl BbINycKa 1 ero BXofHoe oTBepcTne 3akpbIiBatoT MPO6Ko. BKaoyatoT Hacoc aHanmsaTopa. [Mocne 3aBepLueHus nepu-
ofia NepBMYHON cTabuimsaumm Bce pacxofoMepbl JOMKHbI NOKa3biBaTb «HYNb». ECnv TpeboBaHMe He BbINOMHAETCH, TO
Heob6xoAMMO NpoBepuTb MarncTpanb NPo600TEOPHUKA W YCTPaHUTL HEUCNIPABHOCTb.

MNpepaensHoO fonycTumasn CTeneHb yTeukn Ha CTOPOHE paspeXkeHns Ao/mkHa cocTtaBiaTh 0.5 % peasbHOro pacxoaa
B NpoBepsieMoi YacTn cucTembl. [lonyckaeTcs onpegensiTb 3Ha4eHWs1 pealbHOroO pacxofa no pacxofam MoTOKOB, MAy-
WX Yepe3 aHann3aTtop 1 No 06XofHOMY TpakTy.

[Apyroii meTog 3aKnoyaeTcs B CTyNeH4aToM U3MEHEHVN KOHLEHTpaLun Ha BXOfe B Marucrpanb Npo6ooT60pHMKa B
pe3ynbTate nepekntoyeHUst ¢ HyNeBoro Ha KaimbpoBOYHbIA ra3. ECAn nocne cooTBETCTBYIOLLEro Nepruofa BpeMeHu Ha-
6nogaetcs 6onee HN3Kasi KOHLEHTpaLUus, YeM HenocpeACcTBEHHO NOC/e NepektoYeHns, To 3TO yKasbiBaeT Ha NpobnemMbl
C KaIMBPOBKOI NN repMeTUYHOCTbIO.

1.5 Npouegypa KanMbpoBKn

1.5.1 KomnnekT npu6opos

KomnnekT npnbopoB HeobXoANMO NOABEPrHYTb KanMbpoBKe, KambpoBOYHbIE KpUBbIE NPOBEPSIOT CTaHAAPTHbIMMN
razamu. Mpu ot6ope nNpob oTpaboTaBLUNX ra30B HEOOXOAMMO MCMONb30BATHL TE XXe pacxofdbl NOTOKa, YTO M NpU Kanuo-
poBKe.

1.5.2 Bpems nporpesa

Bpems nporpesa [O/MKHO COOTBETCTBOBATL yKa3aHWAM U3rotosutens. Ecan cooTeBeTcTByloLME yKa3aHNA OTCYT-
CTBYIOT. PEKOMEHyeMOe BpeMs nporpesa aHaiMsaropa — He MeHee 2 4.

1.5.3 Ananmsartopsl NDIR n HFID

AHann3atop NDIR gomkeH 6bITb HACTPOEH, ecnn 3TO Heobxoanmo. B aHannsatope HFID Heo6xoAuMo onTMU3n-
poBaTb NHTEHCUBHOCTL ropeHns (cm. 1.8.1 HacToALLEro JOMnoNHEHNS).

1.5.4 KanmbpoBka

KannbpoBKy HE06X041MMO NPOBOANTL ANA KaXKAOro NCNONb3yeMOro B HOPMa/lbHbIX YCIOBUAX paboyero gnanasoHa.

Anannzatopbl CO. C02 NO, n HC gomKHbl 6biTb YCTAHOBMEHbI Ha HYNb C MOMOLLBID YUCTOrO CUHTETUYECKOro
BO3/yXa Ui asora.

CooTBeTCTBYIOLME KAIMOPOBOYHbIE ra3bl HEOO6XOAMMO NPONYCTUTL Yepes aHan3aTopbl, 3aPMKCpoBaTb Nokasa-
HUA 1 onpejennTb KambpoBOYHYIO KPUBYIO B COOTBETCTBUM C 1.5.5 HaACTOALLEero 4ONoNHeHUs.

Heo6xoanmMo BHOBb NPOBEPUTL YCTAHOBKY Ha HY/b WU. eCin Heo6XxoanmMo, NOBTOPUTL NpoLeaypy KaMopoBKW.

1.5.5 OnpepeneHne KanMbpoBOYHON KPVBOW

1.5.5.1 O6wme ykasaHus

KannmbpoBoUHYyIO KpVBYIO aHanmMsaropa CTPOAT He MeHee YeM Mo NSATU KaIMOPOBOYHbLIM TOUKaM (He cuutas Hyns),
pacnpefeneHHbIM Kak MOXXHO 60nee paBHOMepPHO. HavBbiCLlas HOMUHaNbHaA KOHLEHTpaums Ao/mkKHa COOTBeTCTBOBaTb
He meHee 90 % NOMHOW LWKanbl.

KannbpoBoUyHytO KpUBYIO paccunTbiBaloT METOOM HavMeHbLUMX KBagpaToB. Ecnn nonyvyeHHas B pesynbtarte pac-
yeTta cTeneHb NoavHoMa 6onee Tpex (3). TO YNCNO KaMBPOBOUHbIX TOUEK (BKHOUAsA HY/b) O/MKHO, N0 MeHbLUE Mepe,
6bITb PABHO CTEMEeHN NoAvHOMAa nAkoc 2.

Kann6poBoyHas KpuBas He JO/MKHA OTKNOHATLCA 60nee YeM Ha + 2 % OT HOMUHANbHOTO 3HAYEHUS B KabKAON Ka-
NMOPOBOYHON Touke 1 6onee YeM Ha = 1% OT 3HAYEHUS BEPXHEN rpaHuLibl MONHOW LWKasbl B HYN€BOW TOUKE.

Mo KanMbpoBOUHOI KPUBOI N KaNMBGPOBOUYHLIM TOHKAM BO3MOXHO MPOBEPUTHL NPaBUIbHOCTL BbINONHEHNS Kannb-
poBkW. [lo/mKHbI 6bITb YKa3aHbl pasiMyHblie napameTpbl aHanm3aropa, B TOM yucne:

- AvanasoH U3MepeHuii;

- YYBCTBUTENbHOCTb;

- jaTta KanmbpoBKM.

1.5.5.2 KannbpoBka B AnanasoHe Hwke 15 % nonHol LiKanbl

KannbpoBOUHYIO KpUBYIO ONpeAensitoT C MOMOLLbIO He MeHee YeM YeTbIpex JONONHUTENbHbIX KalnbpOoBOYHbIX TO-
YekK (MCKNoYas HyNb), PacnonoXeHHbIX NPaKTUYeckn paBHOMEPHO B Anana3oHe Hbke 15 % MOonHOW LiKanbl.

KanmbpoBOUHYHO KPVBYIO pacCUUTbIBAOT METOAOM HaVMeHbLUNX KBa4paToB.

Kann6poBoyHas Kpusas He JO/MKHA OTKNOHATLCA 60nee Yem Ha * 4 % OT HOMWHaNbHOIrO 3Ha4YeHUst B KaXaoi Ka-
NMOPOBOYHON Touke N 6onee yemM Ha + 1% OT 3HAYEHUS BEpPXHEeN rpaHnLbl MONHOW LWKa/bl B HYN€BOW TOUKE.

1.5.5.3 AnbTepHaTnBHblE MeETO[blI

Ecnn ypgaetca npofeMOHCTPUpOBaTh, YTO albTepHaTUBHbIE MeTOAbl (KOMMbIOTEP, Nepekntovarenb AnanasoHoB C
3NEeKTPOHHbIM ynpaBneHneMm 1 T.n.) obecneynBatoT 3KBMBANTEHTHYIO TOYHOCTb, TO MPUMEHEHNE TaKnX MeTOA0B fonyckaeT-
ca.

1.6 TpoBepka KannbpoBKM

Kaokblii ncnonb3yemblii B HOPMasbHbIX YCN0BUSX paboumnii fuanaszoH Heo6Xo4MMO NPOBePAThL Nepes KakabiM aHa-
NIM30M B COOTBETCTBUM C HIDKECNefytoLel npoLeaypo;

KannbpoBKy NpoBepsAtoT HyNeBbIM NOBEPOUHbIM Fra30M ¥ KaAMOPOBOYHbLIM ra3oM, HOpMa/lbHOe 3HaYeHne KOHLEHT-
paumu kotoporo npesblwaet 80 % NOMAHON LWKanbl 3MEPUTENbHOTO Anana3oHa.

Ecnn ana aByx Bbl6paHHbIX KaIMOPOBOYHbLIX TOYEK HalifjeHHble 3HaYeHus oTan4varoTcs He 6onee yem Ha + 4 %
NOMHOW LWKa/bl OT AEKNapUPOBaHHbIX UCXOAHbIX 3HAYEHWN, TO foNycKaeTcsi U3MEHeHVe perynnupyembix napametpos. B
NPOTUBHOM C/lyyae HeobXOAMMO MOCTPOUTb HOBYIO KaMGpOBOYHYIO KpuBytO B cooTBeTcTBUM ¢ 1.5.5 HacTosiero go-
NoNHeHs.
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1.7 TMpoBepka ahpeKTMBHOCTMN KOHBepTopa NOX
AhdheKTUBHOCTb KOHBEPTOPA, Npeobpasytowero NO, B NO. npoBepstoT B cooTBeTcTBUN € 1.7.1— 1.7.8 (CM. pucy-

PucyHok [1.4 — Cxema ycTpoicTBa 415 NPpoBepPKun apheKTMBHOCTA KoHBepTopa N02

1.7.1 3h(heKTUBHOCTL KOHBEPTOPA MOXET 6bITb NPOBEPEHA HA UCNbITATENLHOWN YCTAHOBKE, NOKa3aHHO! Ha PUCYH-
ke [.4 (cm. Taoke 3.3.5 LONONMHEHMA 4 KNPUNOXKEHUIO []). B COOTBETCTBUM C NPOLEefyPOii, N3N0XEHHON HIDKE, C MOMOLLbIO
o3oHaropa.

1.7.2 KanmbpoBka

[HetekTopbl CLD nHCLD Heob6xoanmo kKannbpoBaTb B Hanbonee 4acto ncnonbyemMom paboyem guanasoHe, pyKo-
BO/ACTBYSICb TPe60BaHNAMMN N3rOTOBUTENA U UCMNONb3YSA HyNeBOl NMOBEPOYHbIN U KanMbpoBOUHbIN ra3 (cogepxanHne NO B
KOTOPOM [J0/1)KHO COOTBETCTBOBATh, NpnbamM3nTensHo, 80 % paboyero fuanasoHa, a KoHueHTpaums N O 2B ra3oBoil cMmecun
LO/MKHa cocTaBnATb MeHee 5 % KoHueHTpauun NO). B aHannsatope NO, Ao/mKeH ObiTb YCTAHOBAEH PEXMM U3MepeHns
NO Tak. 4To6bl KaNMGPOBOUHbIV ra3 He NPOXOAMN Yepe3 KOHBepTop. Moka3aHus KOHLEHTpauuy npu aTom LOMKHbI ObITb
3ahMKCupoBaHbl.

1.7.3 Pacuet

AdhdekTnBHOCTL KOHBEpTOpa NO,. %. paccuuTbiBaloT No popmyne

AdpekTnHoCTb = (I-*-*— "jlO0.

rae a — KoHueHTpaums NO, B COOTBETCTBUN € 1.7.6 HACTOSALLLErO AOMNONHEHUS;
b — KoHueHTpauusa NO, B cooTBeTCTBUM C 1.7.7 HACTOALLEIO JONONHEHUS;
¢ — KoHueHTpauuss NO B cooTBeTCTBMM C 1.7.4 HACTOALLEro JONONHEHUS;
d— KoHueHTpauust NO B cOOTBETCTBMM C 1.7.5 HACTOALErO JONOMHEHNS.
1.7.4 lobaBneHne kucnopoga
C NomOLLbIO TPOVHMKA KUCNOPOJ NN YACTbIA BO3[yX HenpepbiBHO J06aBnAI0T B NOTOK rasa fjo MOMeHTa, Korja
nokasaHus KOHLeHTpauun CHU3ATCS, NpuéansnTenbHo, 4o 20 % (MUHMManbHO — 10 %) nokasaHuii KannbpoBKM, NONyYeH-
HbIX B COOTBETCTBUM C 1.7.2 HACTOALLLEro JONOMHEHMS (aHanM3aTop f4OMKeH 6biTb B pexknume namepenus NO). MNMokasaHve
KOHLEHTpaumum ¢ Heob6xoAMmo 3adukcnposaTtb. O30HaTOp JOMKEH ObITh OTKIOYEH B TeYeHUe BCero npolecca.
1.7.5 AKTMBM3aunAa o3oHaropa
Tenepb HEO6XOAMMO aKTMBU3NPOBATL 030HATOP, YTOObI reHepMpoBaTh AOCTATOYHOE KONNYEeCTBO O30HA A1 CHU-
>KEeHUA KoHueHTpauun NO. npnbnusutensHo, 4o 20 % (MyHMManbHO — 10 %) nokasaHwii KaiMbpoBKW, MOAYHYEHHbIX B
COOTBETCTBUM C 1.7.2 HACTOSALLEr0 AJONONHEHNS. [ToKa3aHWe KoHLeHTpaumn d Heo6XxoaMMo 3aduKepoBaTk. (AHanm3artop
[O/MKEH ObiTb B pexxume namepermns NO.)
1.7.6 Pexxum namepeHns NOx
3atem aHanmsatop NO nepekntoyatoT B pexkum namepennss NO,, Tak 4tobbl rasoBas cMecb (cocTtoswas m3 NO,
N02,02u Nz) Tenepb Npoxoaunna yepes KOHBePTOp. MoKa3aHNs KOHLEeHTpauumn a Heo6xoAMMo 3admkenuposaTtb (AHann3a-
TOp AO/MKEH 6bITb B pexkume namepenns NO,.)
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1.7.7 OTKNOYEeHNe o30HaTopa

3arem 030HaTOp OTKNOYaoT. CMech ra3os, onvcaHHas B 1.7.6 HACTOALLLEro [ONONHEeHNA, MPOXOAUT Yepe3 KOHBEP-
TOp B AeTeKTop. MokasaHus KOHLUEHTpauumn b Heo6xoanmo 3admKcnpoBatb (AHanM3aTop AOMKEH GbiTb B peXXume Usme-
peHna NO,.)

1.7.8 Pexxum namepexusa NO

Mpu nepeknoyeHnn Ha pexkum nsmepeHnst NO € OTKIKOYeHMeM O30HaTopa NOTOK KNCNOPOAa MU CUHTETUYECKOro
BO3/yxa Tarke oTKnoyaetcs. MNokasaHne NOX Ha aHam3atope He [OMKHO oTanyaTbes 6onee yem Ha 5 % OT 3HauveHus,
Nnoay4eHHOro B COOTBETCTBUM C 1.7.2 HACTOALLEro 4oNnoAHeHns. (AHanu3atop JomKeH 6biTb B pexxume nsmepenuns NO.)

1.7.9 NepnognYHOCTb MUCNbITAHWUIA

AhheKTMBHOCTL KOHBEPTOPa CrefyeT NpoBepsiTb Nepef Kaxaoi kanmbposkoli aHannsatopa NOx

1.7.10 Tpe6oBaHns Kah(PeKTMBHOCTMN

A heKTUBHOCTb KOHBEPTOPA [JO/MKHA 6bITb He MeHee 90 % , 0OHaKO HacToATe/NIbHO peKomeHayeTcs 6onee BbICo-
Kas ahheKTMBHOCTb — 95 %.

NMpumeuaHune — Ecnv npu perynmpoeke aHanusaTopa Ha Hanmbonee 4acTo UCNoNb3yeMblli pabounii suanasoH
paboTa o30HaTOpa He MokasbiBaeT yMeHbLUeHne KoHLUeHTpaumu ¢ 80 % Ao 20 %. Kak npeagnucaHo B 1.7.5 HacTosiLero
[OMNONHEeHUs!, He06X0AMMO MCNo/b30BaTh Hanbonee BbICOKWIA AMana3oH, NMOoKasbIBaOLWLMI TaKOe YMEeHbLUEHE.

1.8 PerynnpoBKa nna3MeHHO-MoHn3aunoHHoro getektopa (FID)

1.8.1 ONTMMMU3aLMSA YYBCTBUTENBHOCTMN eTekTopa

[leTeKTop perynvpytoT B COOTBETCTBUN C TPEBGOBaHNSIMUW €ro U3rotoBuTens. [1nsa ontuMm3auum 4yBCTBUTENBHOCTU B
Hanbonee 4acTo ncnonb3yeMoM paboyeM granasoHe cnefyeT UCMONb30BaTh Kann6pOBOYHYIO ra3oBy0 CMeCh U3 YACTOrO
BO3/yxa W nponaHa.

Mocne perynMpoBKM pacxofoB TOMAMBA W BO3fyXa B COOTBETCTBUM C yKa3aHWsSIMW M3rOTOBUTENSI B aHanM3atop
HanpaBAOT KanMbpPoBOYHbINV ra3 KoHueHTpauun 350 MAH'LC + 75 MaH'1C. YyBCTBUTENBHOCTb NPU KOHKPETHOM 3Hauye-
HWUM pacxoga TonnMBa onpeaenstoT Kak pasHOCTb MeXay YyBCTBUTENbHOCTbIO Ha KaaMGPOBOUHbIN ra3 U YyBCTBUTENBHOC-
TblO Ha HyneBoOli ra3. Pacxoj Tonnuea CTyneH4YaTo perynvMpyloT B juanasoHe OT 3HauyeHusl, NpeBbllatoLero guanasoH
3Ha4YeHWl, 3aaHHblii N3roToBUTENEM, U A0 3HAYEHWUS, MEHbLLEro, Yem 3TOT Auanas3oH. YyBCTBUTENbHOCTU Ha Kannbpo-
BOUYHbIVi U HyNeBOW rasbl Npu 3TUX 3HAYEHUAX pacxoda Tonansa PUKCUPYIOT. Pa3HOCTb MeXay 3HauYeHUsAMN YyBCTBUTE b-
HOCTU K KaNMGPOBOYHOMY M HYyNeBOMY rasam HaHOCST Ha rpaduk, 1 pacxoj Tonnusa peryavpytot no CTOpoHe KpYBOMA,
cooTBeTCTBYylOLLeli 6onee 6oratoil cmecu.

1.8.2 KoathhpnumeHTbl HyBCTBUTENBHOCTU Ha YINeBOLOPOLbI

AHannsatop KaamoépyoT C NOMOLLIO BO3/YLLHO-NPONaHOBOV CMeCcK 1 YNCTOro CUHTETUYECKOro Bo3ayxa B COOTBET-
cTBUM C 1.5 HacToALWEro JONONHEHNS.

KoaghthunumeHTbl 4yBCTBUTENLHOCTM ONpeaenatoT Npu BBOAE aHanMsatopa B SKCnyatauuio U Nocie OCHOBHbIX
aTanoB pa6oTbl. KoadhhurumeHT yyBCcTBMTENBHOCTU (R,) ANSi KOHKPETHLIX YINeBOAOPOAOB OMNpeAensitoT Kak OTHOLLUEHWe
nokasaHus fetektopa FID. BbIpaXXeHHOro B MAH*1C,, K KOHLUEHTpauun rasa B LUANHAPE, BbIpaXKeHHOW B MAH-1Cr KoH-
LeHTpauus rasa, ucrnonb3yemMoro B UCMbITaHWAX, AOMKHA ObITb HA YPOBHE YyBCTBUTENbHOCTU, COOTBETCTBYIOLLEN, Npu-
6n13uTenbHo. 80 % MNonHoW LKanbl. KOHUEeHTpaumsa fomKHa 6biTb U3BECTHA C MOrPELUHOCTbIO + 2 % MO OTHOLLEHWUIO K
rpaBMMETPUYECKOMY 3TaNIOHY, BbIPaXKEHHOMY B 06bEMHbIX f0N5IX. KpoMe Toro, rasoBblii LMANHAP HEOGXOAUMO Bblgep-
»XaTb B TeyeHne 24 4 npu Temnepartype 298 K + 5 K (25 "C +£5 “C).

[asbl, UCnonb3yemble NpU UCMbLITAHUAX, N PEKOMEHyeMble OTHOCUTENbHble KO3PMULMEHTbI HYyBCTBUTENBHOCTYN
yKazaHbl HuKe:

- MeTaH 1 YUCTbI cuHTeTNYeckuii Bo3gyx: 1.00 £/?,£ 1.15 (gns gusenbHbIX jBUratenein nasurateneii, paborato-

Wwyx Ha CHI);

- MeTaH M YUCTbIA CUHTETUYECKUI BO3ayX: 1.00 1.07 (gna gBuratenei, pabotatowmx Ha CHI):

- NPOMNWUAEH N YACTbIN CUHTETUYECKNIA Bo3ayx: 0,90 SR,S 1,10;

- TONYON W YUCTbIi CUHTETUYECKIN BO3AYX: 0.90 <R, £ 1.10.

OTW 3HAYEHUSI JaHbl M0 OTHOLLEHUIO K KO3 (PULIMEHTY YyBCTBUTENBHOCTM R, ANsi cMecu nponaHa v YMCToro CUHTe-
TUYECKOro BO3fyxa, npvpasHeHHoMy K 1.00.

1.8.3 lNpoBepKa BIMAHUA Kucnopoga

BnnsHWe Kucnopofa NpoBepstoT Npu BBOAE aHanu3aropa B 9KCM/lyatauuio 1 nocne OCHOBHbIX 3Tanos paboTbl.

KoahhmumeHT YyBCTBUTENBHOCTY ONPeAenstoT B COOTBETCTBUN C 1.8.2 HACTOSALLEro AOMNONHEHMS.

Fa3. ncnonb3yemblit Npy UCMbITAHUAX, N AManas3oH 3HavyeHuli peKOMeHAyeMOoro OTHOCUTeNbHOro KoadduumeHTa
YyBCTBUTENbHOCTU:

- nponaH u asot: 0,95 SR,S 1.05.

JTW 3HAYEHUSI JaHbl M0 OTHOLLEHUIO K KO3 (PULIMEHTY YyBCTBUTENBHOCTM R, ANsi cMecu nponaHa v YMCTOro CUHTe-
TUYECKOro Bo3gyxa, npmpasHeHHOMy K 1.00.

KoHLUeHTpauus Kucnopoga B Bo3fyxe ropenku getekropa FID gomkHa 6biTb paBHa KOHLEHTPaLMW KUCNOPOAa B
BO3/yxe ropenku, MeBLLeli MecTo Npu NpefblayLleli NpoBepke BANSHUSA KUCNOPOAa, C MOrpeLlHOCTbio + 1% MONspHOWA
[onu Kucnopoga. Ecnu oTknoHeHVe npeBbIlaeT 3T0 3HAaYeHVe, BAUsiHUE KUCNopofa HeoGXoAMMO NPOBEpUTb 3aHOBO, a
aHanm3artop, npu Heo6xoAMMOCTU. — OTperynnpoBaTtb.
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1.8.4 AhheKTUBHOCTb OTAENUTENA (PpaKuuii, He copepxkalmx MeTaH (NMC), — TONbKO AnsA ra3oBbIX ABUraTenei,
paboTatowwmx Ha Mr

OTtpenntens NMC NpuMEHSIOT 4NA yAaneHus yrneBofgopoaos, He cogepxkawimx metadH (NMHC). n3 rasa B npo60ooT-
60OpHMKE NyTEM OKWUCNEHWs1 BCEX YINeBOAOPO/0B, 3a NCKIOYeHeM MeTaHa. B ngeane okucneHne metaHa fOMKHO 6bITbh
0 %. a ocTanbHbIX YINEeBOAOPOLOB, NpeAcTaBAeHHbIX 3TaHOM. — 100 %. [ins o6ecneyeHnss He06X0AUMOM TOYHOCTU U3-
mepeHuss NMHC oueHuBatoT athpeKTUBHOCTb OTAENNTENA MO MeTaHy U 3TaHy U UCMOMb3YHOT NONYyYEHHble 3HAYeHNs N5
pacyeTta MaccoBoro pacxoga notoka Bbi6pocoB NMHC (cM. 4.3 LONONHEHUA 2 K NpuioXeHuto [).

1.8.4.1 3dhPeKTMBHOCTb NO MeTaHy

Cogep>xaluii MeTaH KannmbpoBOUHbIi ra3 nponyckatoT yepes feTekTop FID ¢ npoxoaeHvem rasa yepes oTAenu-
Tenb NMC 1 MyHys ero. KoHueHTpauun hnkcmpytoT B 060ux cnydanx. OpheKTMBHOCTb onpeaenstoT no gopmyne

O0Cy

C5*«1-
ooncwla

rge concw— KoHueHTpauus HC npu CH4, npoxogsiiem uepe3s NMC:

concat> — KoHueHTpaumsa HC npu CH4. nayuwem B o6xon NMC.
1.8.4.2 3hPeKTMBHOCTb NO 3TaHy
Cogep>xaluii aTaH KambpoBOYHbIl ra3 NponyckKatoT Yepes getektop FID ¢ NpoxoXaeHneM rasa yepes oTaenurens
NMC n MuHys ero. KoHueHTpaunn uKcupyrot B 060mx cnydasax. d(heKTMBHOCTb onpejenstoT no gopmyne
n conc(w)

cekE .
conclwi'o) "’

rge conc(w) — KoHueHTpauma HC npu C 2H6, npoxoasuiem yepe3s NMC;
conc(w/0)— KoHueHTpauua HC npu C2H6, ngyuiem B o6xof NMC.

1.9 Bo3sgeiicTBMe Ha nokasaHusa aHanmszatopoB CO. C02u NOx

la3o006pa3Hble cocTaBnsAloLle oTpaboTaBLUMX ra3oB (3a UCKIIOUYEHMEM COCTaBAsloWei, nognexatieli aHanmsy)
MOTYT pas/IM4yHbIMU MYTAMU BAUATb HA NOKa3aHusa aHannsaropa. MNonoxxmTenbHoe BANSIHME Ha MoKa3aHusi aHann3aropos
NDIR nmeeT mMecTo, Korga NoCTOPOHHWI ra3 OKasblBaeT Takoe e BO3AeiCTBMe, Kak 1 U3MepsieMblil ra3, HO B MeHbLUei
cTeneHn. OTpuuatenbHoe BAMsIHUE Ha NokKa3saHust aHann3atopoB NDIR nMeeT MecTo, Korja NoCTOPOHHUIA ra3 paclumpsiet
nonocy abcopbuun U3mMepsemMoro rasa, a Ha nokasaHus jetektopos CLD — Korfja NoCTOPOHHWIA ra3 nogasnseT nsnyye-
Hue. MNpoBepkn Bo3gelicTBMA, onucbiBaeMble B 1.9.1 1 1.9.2 HacTosILEro AONOAHEHUS, AOMKHbI ObITb OCYLLECTBNEHbI
nepej BBOAOM aHanm3aTtopa B 9KCMyatauuio 1 nocne OCHOBHbIX 3TanoB paboTbl.

1.9.1 MNpoBepka Bo3AelicTBUS Ha NokasaHus aHanm3aTtopa CO

Boga 1 C02 moryT Bo3gelicTBoBaTh Ha paboty aHannsatopa CO. MNoatomy kanmbpoBoYHbIl ra3. cogeprkaumii C0 2
N MMeloLWWii KoHueHTpaumo o1 80 % Ao 100 % nonHOl WKanibl MakCUMMa/bHOrO paboyero guanasoHa, NPUMEHSIEMOro B
UCMbITaHUAX, JOMKEH BbITb MPONyLLEH Yepes BOAy NPV KOMHATHON Temnepatype. YyBCTBUTENbHOCTb aHanusatopa huk-
cupytoT. YyBCTBMTENbHOCTL aHanM3aropa He foMKHa npesbiwaTth 1% MOAHOW LiKaibl 4NA AUana3oHOB, COOTBETCTBYHO-
Wwyx nnn npesbiwarowmx 300 MaH*1, nnn 3 MH-1 4nA gnana3oHos meHee 300 MnH-1.

1.9.2 Nposepka aHannsatopa NOX Ha nogaBneHne nsnyyeHus

Ha pa6oty aHanm3aTtopoB c getektopamu CLD n HCLD otpuuatensHo BansoT C0 21 BoAsHON nap. YyBCcTBUTENb-
HOCTb K MOAaBNEHNIO N3/TyYeHUs 3TUMW ra3amu NPonopunoHasibHa X KOHLUEHTpauusam, W. cnegosatenbHo, Tpebyetcs
ucnbitTatenbHoe 06opyAoBaHNe Ana onpeAeneHns NogaBneHns n3nyyeHns Npu Hanbonee BbICOKUX KOHLEHTpaLUWsX, npes-
nonaraemMbix B UCMbITAHWSIX HA OCHOBE MPOBEPEHHOWN UHXXEHEPHOW NPaKTUKU.

1.9.2.1 TpoBepka nojaBneHuns nanyyeHus nog sosgelictemem CO0 2

UYepes aHanmsatop NDIR nponyckarT KanMb6poBOUHbIi ras, cogepxxatumii C0 2 n garowmii nokasaHus ot 80 % Ao
100 % nONHOW LWKanbl B HavBbICLLEM paboyem avanasoHe. MonyyeHHoe 3HayeHne anst CO2 dumKeupytoT Kak A. 3ToT
Ka/MGpPOBOYHbI ra3 3aTeM pa36asnsitoT, NPpUbIM3NTENLHO, Ha 50 % KanmbpoBOUHBLIM ra3oM, cogepykawim NO. 1 nponyc-
katot yepe3 aHannsatop NDIR v getektop CLD nnn HCLD. MNony4yeHHble 3HaveHusa ana CO02un NO dmkcupytoT kak 6 n C
COOTBETCTBEHHO. locne 3Toro nepekpbiBatoT nogavy C0 2 u uepes getekTtop (H)CLD nponyckarT KanMbpoBOUHbIA ras.
cogepxxatmnii Tonbko NO. 3HadveHne ansa NO dukcmpytoT Kak O.

MofaBneHne n3nyyeHus, %. KOTOpoe He JONMXKHO npeBbiwaTth 3 % MNOMHOM LKanbl, paccyMTbiBatoT No hopmyne

MNopaBneHne =

rae A — KOHUeHTpauus Hepas6asneHHoro rasa 00 2. usmepeHHast B aHannsatope NDIR, %;
B — koHueHTpauus pasbasneHHoro rasa C0 2. nsmepeHHan B aHanmsarope NDIR. %;
C — KoHueHTpauusi pasbasneHHoro rasa NO. nsxiopeHHas B getektope (H)CLD. mnH'lL
D — KoHUeHTpauus HepasbasneHHoro rasa NO. namepeHHasn B getektope (H)CLD. mnaH'l
[lonyckaeTcs Ucnonb30BaTth anbTepHaTMBHbIE MeTO/bl pa3dbaBneHns U KONMYECTBEHHOTO OnpefeneHns KOHLEHT-
pauun KanmbpoBOoUHbIX ra3os, cogepxkalumx C02un NO. Takve kak cMelumBaHue u gobaBneHne npucajiok.
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1.9.2.2 T[poBepKa NojasneHUsa U3nyvyeHust Nog Bo3LeicTBUEM Bnarn

3TO0T MeTo/ NPOBEPKN NMPUMEHUM TONbKO K M3MEpPEeHUI0 KOHLEHTPaLun BoAsHOro napa. MNpu pacyete nogaBneHuns
n3ny4yeHns noj Bo3geicTBMEM Bnaru cnegyeT NpUHMMaTb BO BHUMaHWe pasbaBneHne KannbpoBOYHOrO rasa, cofjepxa-
wero NO. BOASHbIM MapoMm, 1 NPOBECTU NepecyeT KOHLEHTpaLMmn BOASHOrO nNapa B CMeCcH, OPUEHTUPYACh Ha 3HaveHus,
oXufgaemble B npoLecce UCMbITaHWIA.

KannbpoBouHbIii ras. cogepxxawnini NO 1 nmetowmii KOHUeHTpaumio, cootTBeTcTBytoLlyto 80% — 100 % nonHol
LwKanbl B HOpMasibHOM paboyem gnanasoHe, nponyckatoT yepes getektop (H) CLD. 3HaveHune koHueHTpauun NO dumken-
pytoT kak D. 3aTem KambpOBOUHbIA ras. cogeprkaimii NO. nponyckatoT yepes BoAy Npu KOMHaTHOW TemMnepatype, nocne
yero oH npoxoauTt yepes getektop CLD (HCLD). 3HaueHne koHueHTpaumm NO dmkcupytoT kak C. Heobxoanmo onpege-
nnTb abconoTHoe paboyee gaBneHne B aHanusatope v Temnepatypy Bofbl. 3TV 3HaveHus puKcupytoT kak E n F coot-
BETCTBEHHO. OnpefAensatoT AaBneHne HacbILEeHHOro napa cMecu, COOTBETCTBYIOLLLee TemnepaType BoAbl F npu nponycka-
HUM Yepe3 Hee KannMbpOBOYHOrO rasa. 310 faBneHve uKcupytoT Kak G. KoHueHTpauuio BogsHoro napa H, %. B cmecu
paccunTbIBatoOT Kak

H = 100iG /£).

Mpeanonaraemyto KOHUEHTPaLWio pa3baBneHHOro KanMbpoBO4YHOro rasa (B BogsHoM nape) De onpegenstoTt no

tdopmyne
De = D(1—-H/100).

Ana oTpa6oTaBLUNX ra30B AN3eNbHOrO0 AABMUraTens HeobXxoAnMO yCTaHOBUTb MaKCHMalbHYO KOHLEHTpaLuio BoAs-
HOro napa B oTpaboTtaBLunx razax HT , %. okugaemyto B UCMbITAHUSIX, MNpefgrnonaras, 4To aTOMHOE OTHOLLeHWe TonavBsa
H/C = 1.8 : 1 npn KOHUEHTPaLun KanmbpoBOYHOrO rasa, cogepxkatero C0 2. pasHoit A (cM. 1.9.2.1 HacTosLLero fononHe-
HUSA):

HT =0.9A.

MogaBneHne usnyyeHus nog Bo3gelicTBueM Bnaru. %. KOTOpoe He [JOMKHO npeBblwath 3 %. paccuuTbiBatOT MO
tdopmyne
MNopaBneHve =100((De-C)l De](Hm/H),

roe De — npegnonaraemas KoHUgHTpauus pastasneHHoro NO. MAH'L

C — KoHuUeHTpauus paszbaBneHHoro NO. MaH-1:
HT — makcumanbHas KoHLUeHTpauus BoAsHoOro napa, %;
H — peanbHas KOHUEHTpauus BoAsaHOro napa. %.

NMprumeyaHne — CylecrBeHHO. YTOObl KaIMGPOBOYUHBLIN ras. cogepxkawnini NO. MMen npu JaHHOW NpoBepKe
MUHUMa/bHYIO KoHUeHTpaumio N0 2, nockonbKy nornoweHne NO-, BOAOl He yunTbIBaOT NpU pacyeTe nogaBneHus uany-
YeHus.

1.10 YacToTa BbINONHEHUNA KanmbpoBOK
AHanusartopbl KanMbépyoT B COOTBETCTBUM € 1.5 HaAcCTOSILLEro AOMONHEHNS HEe peXke YeM OfUH pa3 B TpU Mecsaua
WM Nocne NpoBefeHNs Taknx PEMOHTOB UM 3aMeH B CUCTEME, KOTOPble MOTYT HapyLLUTbL Ka/MOPOBKY.

2 Kanubposka cuctembl CVS

2.1 O6wune TpeboBaHunA

Cuctemy CVS KanmbpytoT C NOMOLLbIO TOYHOrO pacxofomMepa, COOTBETCTBYIOLLEro HaLOHaNbHbIM NN MeXayHa-
POAHbIM CTaHAapTam, U OrpaHMYUTENbHOrO yCTpoiicTBa. Pacxod yepes cucteMy M3MepPSsIHoT NpU YCTaHOBKE Pas/yHbIX
OrpaHNymnTeNbHbIX YCTPONCTB. M3MepsIoT Takke KOHTPO/bHbIE NapameTpbl CUCTEMbI U COOTHOCSIT X C COOTBETCTBYHOLLU-
MW 3HAYEHUAMW pacxopa.

JlonyckaeTca ncnonb3oBaHMe pacxofoMepoB PasNnyHbIX TUMOB, & UMEHHO KanmbpoBaHHOW Tpybku BeHTypwu, Ka-
NM6pPOBaHHOrO NaMUHAPHOro pacxogomMepa, KanmbpoBaHHOro Typbopacxogomepa.

2.2 KannbpoBka Hacoca ¢ 06beMHbIM perynmposaHuem (PDP)

Bce napameTpsbl, OTHOCALMECS K HACOCY, U3MEePSOT OAHOBPEMEHHO C napamMeTpamMu, OTHOCSALLMMUCS K pacxofo-
Mepy. KOTOpbIiA COeAUHAIOT C HACOCOM MocneAoBaTeNbHO. 3HaueHne pacyeTHOro pacxoja B Kybnuieckux metpax B MUHYTY
(M3¥'MMH) Ha BXOAe B HAcocC Npu gaHHOM abCoNtOTHOM AaBNeHUM 1 TeMnepaType HaHOCAT Ha rpark 3aBUCUMOCTU pacxo-
fia OT KOpPensaunoHHON hyHKUMW, NpeAcTaBastoLleii CO60M YCN0BOE 3HAYEHME OnNpefeneHHon KoMbrHaumm napamert-
poB Hacoca. 3atem onpeaenstoT AMHeHoe ypaBHeHWe, OnvcbiBatoLLee B3aMOCBA3b pacxofa Yepes Hacoc 1 Koppensum-
OHHOW thyHKUMK. Ecnm cnctema CVS rMeeT MHOTOPeXXUMHbIV NPUBOJ, KanMbpoBKY BbIMONHAIOT ANA KadK4Oro gnanasoHa
3HayeHuli pacxofoB. B npouecce KanM6poBKN NOAAEPXKMBAIOT CTAbWbHbIV TeMNepaTypHbI PeXUM.

2.2.1 AHanu3 jaHHbIX

Pacxop Bo3gyxa (QS) npy Kaxkgom yCTaHOBNEHHOM ohaHnyuTene notoka (KOTopbIX AOMKHO 6bITb HE MeHee Luec-
TW) paccunTbIBalOT B CTAHAAPTHbIX eAnHULAax — Kybuyeckmx meTpax B MWHYTYy — Ha OCHOBE NoKasaHuii pacxofjomepa,
ncnonb3ys MeTog, NpeAnvcaHHblii M3rotToBrUTENEeM. 3aTeM pacxof Bo3fyxa npeobpasytoT B pacxog Hacoca VO, M3/06. npu
abCconoTHON Temnepartype 1 abCconoTHOM AaBNeHUN Ha BXOAe B Hacoc no opmyne
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roe Qs— pacxof Bo3fyxa npu ctaHgapTHbIX yenosusax (101.3 kMa; 273 K);
T — Temnepatypa Ha Bxoge B Hacoc. K;
pA — abconoTHOe faBneHne Ha Bxofe B Hacoc. (pB— p,) Kla;
N — vacTtoTa BpaweHus, c*1
[N OUEeHKN B3aMMOBNSHUA U3MEHEHW flaBNeHUsA B Hacoce 1 KoadhduLmeHTa HakNoHa Hacoca onpeaensitoT Kop-
pensuMoHHyo QyHKLMI0 X QMeXxy HacToTOW BpalleHns Bana Hacoca, Pa3HOCTbIO AaBNeHN Ha BXOAe B HAcoc 1 BbIXoje
13 Hero n abcontoTHbIM JaBNeHneM Ha BbIXOfe U3 Hacoca no popmyne

roe /Ipo — pasHOCTb faBfeHuii Ha BXOAE B HACOC W BbIXOAE U3 Hero. KMa;
ps — abconoTHOe jaBfeHune Ha BbiXoge u3 Hacoca. Kila.

JIHeliHOE ypaBHEHME ANs KaNMGPOBOYHOW (yHKLUM MOy4YatoT C MOMOLLEH METoAa HaMMEHbLUMX KBapaToB. IT0
ypaBHeHne nmeeT BUJ

\g=Dg—m Xq.
rae DOMm— 370 OTPe30K, oTcekaeMblil Ha ocu opanHAT, U KO3(MULUMEHT HaKIOHA, COOTBETCTBEHHO. — KOHCTaHThI,
onpejenstowme AMHNN perpeccuu.

[NA MHOTOpPeXUMHbIX cuctem CVS KannbpoBoUHble (yHKLMM, MOCTPOEHHbIE NS Pa3MYHbIX Anana3oHoB 3Haue-
HWIA pacxoga, AOMKHbI pacnonaratbcs, NPU6IM3NTEeNbLHO, NapannenbHo OfHa APYroli, a OTpes3Ku, oTcekaeMble Ha ocu
opguHat DO, AOMKHbI yBENNYMBATLCA NPU Nepexoje OT AuanasoHa ¢ 60bLMMK 3HAYEHUAMU pacxoaa K gnanasoHy C
MEHbBLUMMMN 3HAYEHVAMN.

3HayeHusi, paccyuTaHHble MO YPaBHEHWIO, HEe O/DKHbI OTAMYaTbCsi OT U3MepPeHHbIX 3HadYeHuin VO 6onee yem Ha
+ 5 %. 3HayeHus m 6yayT M3MeHSATbCA Npu nepexoje OT OfHOro Hacoca K/pyromy. 3acacbiBaHne BpefHbIX YacTul, co
BpeMeHaM npuBefeT KyMeHbLUEHUIO KO3hdULMeHTa HaKNoHa KaimbpoBoYHoOM yHKUUM T. CnefoBaTenbHO, Kanmbpos-
Ka Heobxoavma npy BBOJE Hacoca B 3KCnnyarauuto, nocne KanutaibHOro PeMOHTa 1 B Clyyas, KOrja nofHas nposepka
cuctembl (CM. 2.4 HacTOSLLEro AONONHEHUS) NoKa3blBaeT yMeHbLUeHNe KoadhuumneHTa HaknoHa.

2.3 KannbpoBka Tpy6kn BeHTypu c kputnyeckum pacxogom (CFV)

Kannéposka CFV ocHOBaHa Ha ypaBHEHMUN KPUTUYECKOro pacxoga Tpyoku BeHTypu. Pacxop rasa, 3aBUCALMIA OT
faBNeHNs 1 TeMnepaTtypbl Ha BXOAe, ONUCbIBAOT ypaBHEHUEM

03 =

roge Kj — KanmbpoBoYHbIli KOIh(ULMEHT:
pa — abconoTHoe faBneHne Ha Bxoge B TPyoKy BeHTypu. klla;
T— Temneparypa Ha Bxoge B TpybKy BeHTypu. K.

2.3.1 AHanu3 faHHbIX

Pacxog Bo3gyxa Qs npu KavkioM YCTaHOBNIEHHOM OrpaHuymTene notoka (Kotopbix 0/KHO 6bITb HE MeHee BOCbMMU)
paccunTbIBalOT B CTaHAAPTHbLIX efuHMLax — Kybuyeckux mMeTpax B MUHYTY — Ha OCHOBEe MoKasaHuii pacxogomepa, uc-
nonb3yst MeTof, NpefnucaHHbIN n3rotosutenem. KoapuumeHT KanmbpoBKY pacCcUnTbIBAlOT HA OCHOBE [jaHHbIX Kann6-
POBKM N5 KabKAOro YCTaHOBNEHHOrO OrpaHnyuTens notoka no opmyne

Pa
rge Qs — pacxof Bo3fyxa npu ctaHgapTHbix yenousx (101.3 kMa; 273 K);
T — Temneparypa Ha BXxoge B Tpy6Ky BeHTypu;
pA — abcontoTHOe AaBneHne Ha Bxoge B TpyoKy BeHTypu.

Ytobbl onpeAennTb guana3oH KpUTUYeckoro pacxofa. Ky HaHOCAT Ha rpadmnk kak PyHKUMIO AaBNeHNss Ha BXOfe B
TPy6Ky BeHTypu. Mpu kputndeckom pacxofe (npu 3akynopke) Kv 6yaet uMmeTb cpaBHUTENbHO NOCTOSIHHOE 3HaveHwue. Mpu
yMeHbLUEHUN AaBneHns (YBennveHumn pasperkeHus) 3akynopka Tpybku BeHTypu paccacbiBaeTcs u Kv ymeHbluaeTcs, a
cnefosatensHo. CFV yHKUMOHMPYET 3a npegenamu JonycTMMOoro gnanasoHa.

CpefHee 3HauyeHve 1 cpefiHeKBajpaTuyHoe OTKNOHeHne K_, B fuana3oHe KpUTUYeCKOro pacxofa paccumTbiBatoT
He MeHee 4YeM Mo BOCbMU TouKaM. CpefHeKBajpaTU4HOe OTK/IOHEeHUe He Jo/KHO npesblwatk = 0.3 % cpefHero 3Have-
HuA Ky.

2.4 O6lan npoBepKa cucCTeMbl

CymMMapHY0 NOrpeLLIHoCTb cuctemMbl oT6opa Npob CVS 1 aHanMTUYeCKON crcTeMbl onpefenstoT nyTemM BBeAeHUs
3apaHee U3BECTHOW MaccChbl BpeAHOro razoobpasHoro BellecTBa B CUCTEMyY B polecce ee paboTbl B HOPMaslbHOM PeXXu-

n Cm.22.1.
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Me. BBeieHHOe BpefiHOe BelLeCTBO MNOABEPratoT aHann3sy. n ero Maccy paccynTbiBaloT B COOTBETCTBUM C 4.3 JONONHEHUSA
2 KNpunoXkeHuto [l. Kpome ciay4yas ¢ nponaHom, Korga ansa HC npumeHstoT koadduuneHT 0.000472 Bmecto 0.000479.

[Jlonyckaetcs ncnonb3osaHne Nt060ro us AByx nsnaraeMblx HWKe METO/O0B.

2.4.1 VI3mepeHne ¢ NOMOLLbIO BCTaBKW, CO3[atoLeil KpUTUYECKMi NoTok

3apaHee M3BECTHOE KO/MMYECTBO YNCTOrO OAHOPO/HOrO rasa (oOKcuja yrnepoja wunu rnponaHa) BBOAAT B CUCTEMY
CVS uepes KambpoBaHHYIO BCTaBKy, CO3AaloLLyl0 KPUTUYECKWI NOTOK. Ecnn faBneHne Ha BXofe AOCTaTOYHO BbICOKOE,
TO pacxof, perynupyemsblii C NOMOLLbIO BCTABKW, CO3AatoLleli KpUTUYECKWi MOTOK, He 3aBUCUT OT AaBNEeHUS Ha BbIXO4e 13
BCTaBKM (UTO XapakTepusyeT KpuUTuyeckuii notok). Cuctema CVS fomkHa paboTtatb B TeuyeHune, NnpubnmsnTtensHo, ot 540
10 MWH KakK Npy HOpManbHOM WCMbITaHWK, MPOBOAUMOM ANSi ONpeAeneHns CoAepXKaHus BblGPOCOB BpeAHbIX BELLECTB.
Mpo6y rasa aHa/IM3NPYIOT C NOMOLLIO O6LIYHO NPUMEHAEMOro 060opyaoBaHnsa U npouesypbl (MeLlka ana otéopa npob
W MHTErPaLMoHHOro MeToAa) U paccunTbiBalOT Maccy rasa. HalijeHHas Takum cnocobom macca rasa He Jo/mKHa oTnu-
yaTbcsi 6onee Yem Ha + 3 % OT 3apaHee U3BECTHOW MaccChl rasa, BBEJEHHOro B CMcTemy.

2.4.2 /I3mepeHne ¢ NOMOLLbIO rpaBMMETPUYECKON TEXHNKN

Maccy He60onbLIOro LUMANHAPUYECKOrO KOHTeliHepa, 3ano/HEHHOro OKCUAOM yrnepoja vam nponaHom, onpegens-
0T C NOrpeLHocTbio + 0,01 1. B TeyeHune, npnbamsntensHo. 5— 10 MyH cuctema CVS gomkHa pabotaTb Kak npu HopMasb-
HOM VCMbITaHNN, NPOBOAVMOM NS ONpeAeneHns cojep>XXaHus BbI6poCoB BPefHbIX BELLECTB, B TO BPEMS Kak OKCWA yrie-
pofa v nponaH BBOAAT B cucTtemy. KonmyecTso BBEI@HHOrO OHOPOAHOIO rasa onpejenstoT ¢ NOMOLLbIO AuddepeH-
LManbHOro B3seLunBaHns. Npoby rasa aHanM3npyrT C NOMOLLbIO 0ObIYHO MPUMEHSIEMOr0 060pyA0BaHNA UV NPOLeAYPbI
(mewwka gna otéopa Npob6 uNM MHTErpaLvoHHOro MeToda) U paccyMTbIBalOT Maccy rasa. HalijeHHas Takum cnoco6om
mMacca rasa He [lo/pKHa oTmyaTbcs 6onee yem Ha + 3 % OT 3apaHee M3BECTHOW MaccChl ra3a, BBEJ€HHOro B CUCTEMY.

3 KannbpoBka cncteMbl U3MepeHnss BpeAHbIX YacTul,

3.1 BBegeHune

KaokabIi KOMMOHEHT KannbpytoT Tak 4acTo, Kak 3TO HEO6XOAMMO AN MOAAEP>KAaHUS TOUHOCTU N3MEPEHWHA, ycTaHaBs-
MBaeMOI HaCTOSLMM CTaHfapToM. B HacTosiem pasgene onvcaH MeTof KannmbpoBKW, KOTOPbIA NPUMEHSIOT 4NS KOM-
NOHEHTOB. YKa3aHHbIX B pa3jene 4 AoNONHeHUs 4 KNpunoXenuto [l u B pasgene 2 JONONHEHUS 6 K NPUNoXKeHuto [.

3.2 l3mepeHne napameTpoB NoToka

Kannbposka pacxofoMepoB rasa WM MHCTPYMEHTa/bHOro 060pyAoBaHna NS U3MepPeHUss napamMeTpoB MOTOKa
[O0/HKHa COOTBETCTBOBaTbL TpeboBaHMAM MeXAyHapoAHbIX U/WUN HauMoHaNbHbIX CTaHAapToB. MakcumanbHas norpetu-
HOCTb M3MEpPSIEMbIX BEIMUMH He [OMKHa NpeBbIaTth + 2 % CUUTbIBAEMbIX MOKa3aHWiA.

Ecnn pacxop ra3oBoro notoka onpegenstot gnddepeHumnanbHbiM (Pa3HOCTHbIM) U3MEpPeHneM pacxoja, Makcu-
Ma/lbHas MOrpeLlHOCTb Pa3HOCTU [OMKHA ObITb TAKOW, YTOOLI MOrPeLIHOCTb pacxofa pasbasneHHbIX oTpaboTaBLUMX ra-
30B Gedf He npeBblwana =4 % [cm. Takke 2.2.1 (KOMMNOHeHT EGA) fononHeHnsa 6 K npunoxkexuto [1]. 3Ty norpewHocTb
MOXXHO BbIYUCINTL MO CPpefHEKBaAPaTUHHOMY 3HAYEHMIO NOrPELLHOCTEN KaK4oro U3 UCMoAb3yeMbIX UHCTPYMEHTOB.

3.3 MpoBepKa ycnoBuii NPOXOXAEHNS YAaCTUUYHbIX NOTOKOB

[unana3oHbl cKopocTel oTpaboTaBLUMX ra3os 1 konebaHwii gaBneHns Heob6xoaMMOo NPoOBEPUTL U OTperyamposaThb B
COOTBETCTBUU C TpeboBaHMAMN 2.2.1 (KOMNOHEHT EP) fononHeHUA 6 K NPUNOXKEHUIO [l. ecnn 3T0 NPUMEHUMO.

3.4 NepnofnNYHOCTb KanmbpoBKHM

O6opyaoBaHue 151 U3MEPEHUsI PACX0O0B KaNnbpytoT He pexke Yem pas B TpU Mecsla Uin npu nposefeHnn Takmx
PEMOHTHbIX paboT 1 3aMeH B cUCTEME, KOTOPbIe BAUSAIOT HA KanMbpOBKy.

4 KannbpoBka 060pyf0BaHNA 4N U3MEPEHUS AbIMHOCTH

4.1 BeepeHune

YacTtoTa KaIMbpoBKU AbIMOMEPa A0/MKHA ObITb Takol, YTO6bl 06ecnevnTb TOYHOCTb, TPebyeMyo HACTOSILLUM CTaH-
fapTom. B HacTosilem pasfene onucaH MeToj KaimbpoBKM, MPUMEHAEMBIN N5 KOMMOHEHTOB, YKa3aHHbIX B pa3jene 5
[loNoNHeHnA 4 K npunoXkexuuto 1 n pasgene 3 JONONMHEHUA 6 K NpUIoXXeHuto [.

4.2 Mpouepypa KanmbpoBKn

4.2.1 Bpems nporpesa

[AbiMOoMep nporpesatoT 1M AOBOAST O CTabUIbHOrO COCTOSIHMSA B COOTBETCTBUM C yKasaHUAMN nsrotosutens. Ecnu
AblMOMep 060pyAOBaH CUCTEMOi BO3AyLLHON NPOAYBKU AN NPefoTBPaLLEHNS 0CaKAEHNS KOMOTU HA UHCTPYMEHTaIbHOW
ONTUKE, 3Ty CUCTEMY TaKKe criefyeT 3anyCTuTb 1 OTPEerynnpoBaTb B COOTBETCTBUMN C YKa3aHUAMMW U3rOTOBUTENA.

4.2.2 YcTaHOBKA NMHEWHOM YyBCTBUTENbHOCTN

JInHeHOCTb AbIMOMEpa NPOBEPSIOT B PEXXUME OnpejeneHns nokasaHui AbIMHOCTA B COOTBETCTBUN C yKa3aHUAMU
n3rotosuTens. B gbiIMomep ycTaHaBAMBalOT TpU hunbTpa HeilTpanbHO NNOTHOCTM C 3apaHee U3BECTHbIMWN 3HAaYeHNAMU
Ko3(hhuumeHTa nponyckaHusi, COOTBETCTBYOLME Tpeb6oBaHNsAM 5.2.5 fononHeHns 4 K npunoxxeHnto 1. NonyyeHHble no-
KazaHusi (UKCUPYIOT. PUNbTPbI HEWTPanbHON NNOTHOCTU AOMKHbI UMEeTb HOMUHA/bHbIE 3HAYEHWUS AbIMHOCTY, B Cpef-
Hem. 10%. 20% n40%.

InHeliHan 3aBMCUMOCTb He [OMKHA OTKIOHATbCA 6onee yem Ha *+ 2 % AbIMHOCTM OT HOMWHA/BLHOIO 3HaYeHus
punbTpa HeliTpanbHOW NNOTHOCTU. Jllo6as HeAMHENHOCTb, NpeBbILLAaoLLAn 3TO 3HaYeHUe, foMKHa 6bITb KOppeKTpoBaHa
[10 Havana ucnbiTaHus.

4.3 TMepunognMYHOCTbL KanmbpoBKHM

[biIMOMep KanmbpytoT B COOTBETCTBMM C 4.2.2 HACTOALLEro JONONHEHUA He pexxe YeM pa3 B TpM Mecsua uam npu
NpoBeAeHNN Taknx PEMOHTHbIX paboT 1 3aMeH B CUCTEME, KOTOPble BAUSAIOT Ha KaM6pOBKY.
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JfononHeHne 6
(k npunoxxexunto f)

Cuctembl aHanu3a 1 otbopa npob
1 OnpepeneHne BbI6POCOB ra3oobpa3HbiX BpejHbIX BeLlecTB

1.1 BBegeHwne
MNogpa3sgen 1.2 HacTosAWEro JOMNOAHEHUA U pucyHKU O.5 n 1.6 copepykar getanbHble ONMcaHus peKoMeHayeMbIX

cuctem otéopa npo6 1 aHanm3sa. MoCKo/bKY NPy Pas3iNyHbIX KOHMUIypauusx Takux CUCTEM MOTYT 6bITb JOCTUTHYThI CO-
Bnajatolive pesynbTathl, TOHHOE COOTBETCTBME pucyHKam 4.5 n [1.6 He Tpe6yeTcsa. JonyckaeTcs UCNonb30BaHue 4oNnos-
HUTE/IbHBIX KOMIMOHEHTOB, TaKUX Kak U3MepuUTe/ibHas annaparypa, BEHTUN, CONEHOM I, HACOCHI, NepeKIYaTeny, As
nonyyeHvsi 4ONONHUTENbHON MHOPMAaLMK 1 KOOPAMHALMN Pa6oThl B3anMOAECTBYIOLLMX CUCTEM. [lpyrme KOMMOHEHTbI,
(PYHKLMOHVPOBAHNE KOTOPbIX HE BbI3BAHO HEOBXOAMMOCTHIO 06ECMEUUTb TOUHOCTb PaboThbl OTAENbHBLIX CUCTEM, MOTYT

ObITb UCKNIOYEHBI, €CNN UX UCKIOYEHNE OCHOBAHO Ha HpOBepeHHOVI I/IH)KeHepHOﬁ npakTuke.

PucyHok [1.5 — Cxema ycTaHOBKM Ana aHanM3a HepasbasieHHbIX oTpaboTasBLUnX ra3os
c onpegeneHnemM KoHueHTpauuii CO. C02. NOx HC (Tonbko gnsa ucnbitaHusa ESC)

96



FOCT P 41.49— 2003

PucyHok [1.6 — Cxema ycTaHOBKM /11 aHann3a pa3basneHHbIX 0TpaboTaBLUNX ra3oB
C onpefgeneHnemM KoHueHTpaumii CO. C02. NOx HC
(ana ucnbitanus ETC. dakynbTatuBHO — Ansi ucnbitaHns ESC)

1.2 OnucaHue aHanUTUYECKUX CUCTEM

AHanntuyeckas cuctema Ana onpegeneHuns razoobpasHbix BbIGPOCOB BPeAHbIX BELLLECTB B Hepa3baBneHHbIX (pu-
CYHOK [1.5, TonbKo ANna ucnbiTaHust ESC) nnn pasbasneHHbIX (pUcyHoK [.6. ana ncnbitaHnii ETC n ESC) oTpa6oTtaBLumnx
rasax, NPYBOAMMAs HIDKe, OCHOBAHa Ha UCMNOMb30BaHNM:

- aHanu3atopa HFID gna nsmepeHus KoHUeHTpauun yrneso0po/os;

- aHanusatopa NDIR gna namepeHns KoHUeHTpaumm okcuga yrnepoja un guokcuia yrnepoga;

- aHanu3saTtopa HCLD vnnu saKBMBaseHTHOro aHanmM3aropa Ans U3MepeHns KOHLEHTpaLmMm OKCUoB a3oTa.

OT160p NPo6 AN aHanNM3a BCEX KOMMOHEHTOB A0MYyCKaeTCA NPOBOANTL C MOMOLLbIO OAHOMO 30HAA UW ABYX 30HAOB.
pacnonoXkeHHbIX B HENOCPEeACTBEHHOM 6/1M30CTW OfMH OT APYroro 1 MMetoLLMX BHYTPEHHee pasfeneHune s coeanHeHns
UX C pa3HbiMW aHain3atopamu. HeobxogmMmo obecneunTb OTCYTCTBUE KOHAEeHcauuu BelecTB U3 oTpaboTaBLUnX ra3osB
(BKNtOYAS BNary n CepHyto KMCNoTy) BO BCEX TOUKaX aHAIMTUYECKON cucTeMsl.

1.2.1 KOMMOHEHTbI aHaIMTUYECKOl CUCTeMbl, N306padkeHHble Ha pucyHkax [.5 n [.6;

EP — BbinyckHas Tpy6a (pucyHku .5 n [.6).

SP1 — npo600T6OPHMK ANSi OTpaboTaBLUMX ra3oB (PUCYHOK [1.5).

PekomeHgyeTcs npsimMoli NPO600TGOPHMK U3 HepXKaBetoLLel CTann C HeCKONbKUM OTBEPCTUSIMU U 3aryLUueHHbIM
TOPLOM. BHYTpeHHUiA anameTp Npob0ooTO0PHNKA He JO/MKEH MpeBbIaTb BHYTPEHHWUI AnamMmeTp Npo600TO6OpHON MarucT-
panu. TonwmHa cTeHoK Npo600T6opHMKa fOMKHA ObITb He 60nee 1 MM. B Nnpo600TO0PHMKE AOMKHO ObITb HE MEHee Tpex
OTBEPCTMIT B TPEX pas/MuHbIX pafguanbHbIX NIOCKOCTAX, UMEIOLMX pa3mepbl, obecneyvBatolie oT60p NOTOKOB C Npu-
6/11M3NTENBHO OAMHAKOBbLIMKU pacxofamMmu. [lnameTp Nnpo600TOOPHMKA AO/MKEH COCTaBNATb He MeHee 80 % fuameTpa Bbl-
NyCKHOW Tpy6bl. [lonyckaeTcs ycTaHOBKa OAHOMO UAN ABYX NPO600T60PHNKOB.
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SP2 — npo600oT60pHUK Ans aHann3a HC B pa3basneHHbIX 0TpaboTaBLLmX rasax (PUCyHOK [1.6).

MPO60OTOOPHMK [OMKEH:

- ObITb PacMnonoXXeH B HaYase noforpeBaemMoilt NPo600T6opHON Marnctpannm HSL1 n 3aHMMaTb ee OTPe30K ANMHO’
oT 254 f0 762 MMm;

- UMeTb BHYTPEHHUI anameTp He MeHee 5 Mv;

- ObITb BCTaBNEH B TYHHeNb Ans pa36asneHus (DT) (cm. 2.3 HACTOALLEro JONONHEHWS, PUCYHOK [1.18) B TOukKe, rae
obecneyeHo xopollee nepemMelLnBaHne pa3baBnsaloLlero Bo3gyxa v oTpaboTaBLIMX ra3oB, a UMEHHO, Ha pacCTOsHUK,
npn6nmanTensHo, 10 AnameTpoB TYHHENS! NO HanpasBneHUIo NMOTOKa OT TOYKW, B KOTOPOW oTpaGoTaBLuue rasbl BXOAAT B
TYHHeNb Ana pasbasneHus;

- ObITb pacrnonoXeH Ha AOCTATOYHOM PacCTOSAHWM NO paguycy OT APYrMX NPO600TOOPHNKOB M CTEHOK TyHHens,
4YTO6bI He ObITb NOABEPrHYTbIM BO3AECTBUIO TYPOYNEHTHbIX NOTOKOB U 3aBUXPEHWIA;

- 6bITb NOAOrpeBaeMbIM Tak. YTO6bI TeMMnepaTypa ra3oBoro notoka nosbiwanacb o 463 K + 10 K (190 "C + 10 "C)
Ha BbIXoge 13 Npo6ooT60pHUKA.

SP3 — npo6oot6opHuK gna aHanm3a CO. C02 NOxB pa36aBneHHbIx oTpaboTaBLUMX rasax (PUCyHOK [.6).

Mpo600T60PHUK LOMKEH:

- HaXoAWTbLCA B TOM >Xe NNOCKOCTK, 4To 1 SP2:

- 6bITb PacnonoXeH Ha AOCTATOYHOM PAacCTOSAHWM NO pafguycy OT APYrMx NMPOO6OOTOOPHUKOB M CTEHOK TyHHens,
4YTO6bI He 6bITb NOABEPrHYTbIM BO3AEWCTBUIO TYPOYNEHTHbIX NOTOKOB U 3aBUXPEHWIA;

- 6bITb M30IMPOBaHHBLIM 1 NOAOrpeBaeMbIM Mo BCeli AnnHe Ao Temnepatypbl 328 K (55 'C) ans npegoTeBpalieHuns
KOHZeHcauumn snaru.

HSL1 — nopgorpeBaemas npo6ooT6opHas marncrpans (pucyHkmn 4.5 v [1.6).

Mo npo6ooT6opHOI MarnuctTpanu npoba rasa nepetekaeT U3 efMHOro NPo600T60PHMKA K TOUKe pasjeneHus noto-
KOB 1 B aHanu3atop HC.

Mpo6ooT6opHas marnctpanb Jo/mKHa:

- UMEeTb BHYTPEHHUI anameTp oT 540 13.5 MM,

- 6bITb U3rOTOBNIEHA M3 HepXaBetoLleli cTann nan TednoHa:

- noafep>kvBaTb Temneparypy cteHok 463 K = 10 K (190 *C + 10 "C) npy u3MepeHun B KaXKA0M OTAENIbHO KOHTPO-
nupyemoli noforpeBaemMoli cekuumn npu temneparype otpaboTaBLUNX ra3oB B Npo600T60pHMNKE He 6onee 463 K (190 "C):

- nogfep>xuBaTb TeMnepaTypy CTeHOK Bbiwe 453 K (180 'C) npu TemnepaType oTpaboTaBLUnX ra3oB B Mpo600T60p-
HUKe Bblwe 463 K (190 “C);

- NoAJepXKMBaTb TeMnepaTypy CTeHOK Bbile 463 K+ 10 K (190 'C + 10 “C) HenocpeACTBEHHO nepef nogorpesae-
MbIM (hnnbTpoM F2 n getektopom HFID.

HSL2 — nopgorpeBaemas npo6oot6opHas maructpanb gna NOX (pucyHkn 4.5 n [1.6).

Mpo6ooTbopHas Marncrpasnb [JOMmKHa:

- nogfep>kmBarb Temneparypy cteHok oT 328 K go 473 K (o1 55 "C go 200 "C) BnnoTb 4O KoHBepTtepa C. rge
NCNoNb3YHOT OXNaXjaroLlyto BaHHy B. 1 aHanusartopa, rae oxnakaroLlyto BaHHy B He UCnonb3ytorT;

- 6bITb U3rOTOBNIEHA N3 HepXaBeloLlel cTann unm TednoHa.

SL — npo6ooTtbopHas maructpanb ans CO n COr (pucyHkmn 4.5 n [1.6).

Mpo6ooT60pHas MarmcTpanb 4o/MKHA ObITb N3roToBNEHa U3 TehIoHa UMK HepxKasetoLwelt ctann. OHa MOXeT 6bITb
KaK nogorpesaemoli, Tak 1 HenogorpesaeMoii.

BK — mellok ans onpegeneHns OHOBOW KOHLEHTpauuu BpeaHbIX BelwecTs (paKyibTaTuBHO, TONbKO Ha PUCYHKe
-6).

Ana ot6opa npob ¢ POHOBOV KOHLUEHTpaurein BpeaHbIX BELLECTB.

BG — Mewokana or6opa npob (hakynbtatmBHo, Tonbko ans CO 1 CO 2, pucyHoK [.6).

Ansa ot6opa Npob n onpeaeneHns KOHUeHTpauuii BpeAHbIX BELLEeCTB.

F1 — noporpeBaeMblii NePBUYHbIA PUNbTP (PUCYHKM A.5 n [1.6. haKy bTaTUBHO).

TemMnepatypy cnejyet NoALep>XUBaTb TaKyto Xe. Kak U Ansi Npo600T6opHOI Marmctpanu HSL1.

F2 — noporpeBaemblii hunbTp (pUcyHkn 4.5 n [.6).

dunbTp AOMKEH OcaXkaaTb BCe BPefHble YacTulbl U3 Npobbl rasa A0 ee nonajaHus B aHanusartop. TemnepaTtypy
cnefyet NOAAEPXKMBATL TaKyHO Xe. Kak U A Npo600T6opHON Maructpan HSL1. ®unbTp NOANEXUT 3aMeHe npu Heo6xo-
AMMOCTU.

P — noporpeBaemblii Hacoc Ana nepekayvkn Npob (pucyHku 4.5 un [.6).

Hacoc cnepyet nogorpeTtb 4o TemnepaTtypbl Npo600T60pHON Maructpanm HSL1.

HC — HarpeBaeMmblii Nna3mMeHHO-MOHM3aUNoHHbIN feTekTop (HFID) Ans onpefeneHns KOHUEeHTpaumm yrnesojopo-
noB (pucyHku [.5 v [1.6).

Temnepartypy cnegyet noggepxusatb B gnanasoHe 453 K- 473 K (180 "C - 200 'C).
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CO. C02— ananusatop NDIR ans onpefeneHns KOHUEHTpaUWii okcuga yrnepoja v avokecuga yrnepoga (akynb-
TaTVBHO. ANA onpejeneHns KoaduureHta pasbasneHnsa Npyu U3MEPEHNN KOHLEHTpauun BpeAHbIX YacTul, pucyHku 4.5
nf.6).

NO — aHanuzatop CLD mnnn HCLD gna onpefeneHns oKcuios asota (pucyHku [.5 v [1.6).

Mpwn ncnone3osaHun aHanusaropa HCLD Temneparypy cnegyet noajep>uvsarb B guanasoHe 328 K- 473 K (55 "C
-200 "C).

C — koHBepTep (pucyHkun .5 n [.6).

KoHBepTep ncnonb3yoT AN KaTanutnyeckoro npeobpasoBaHns NO2B NO nepef aHaiM3om B aHannsatope CLD
vnn HCLD.

B — oxnaxpgatouwias BaHHa (pakynbtaTuBHO, pUcyHkun 1.5 n [.6).

Ana oxnakAeHUs MU KOHAeHcauuu Bnarum m3 npobbl oTpaboTaBlUMX rasoB. B BaHHe Heo6x0AMMO Mojfep>kvBaTb
Temneparypy B gnanasoHe 273 K— 277 K (0 "C - 4 'C) ¢ NOMOLLbIO IbAa UM MCKYCCTBEHHOrO oxnaxkaeHus. icnonb3oBa-
HWe BaHHbl (hakynbTaTMBHO, ecnn Ha paboTy aHanim3atopa He BAWAET BOAAHON nap (cm. 1.9.1 n 1.9.2 gononHeHusa 5 K
npunoxxenuto ). Ecan Bnara ygansietca ¢ NOMOLLbIO KOHAeHcauum, To Heo6XoA4MMO OTCeXXnsaTb Temneparypy rasa B
npo6e nnm To4Ky pocbl IM60 BO BrarooTenvrene. 1M60 HKe No HarnpasneHuto NoToka. Temnepatypa rasa s npobe unm
TOuKa pocbl He JoMKHa 6bITh Bbilwe 280 K (7 °C). MpMeHeHne XMMUYeCKUX ocylumTenein NS yaaneHus snarn n3 npoobl
He jonyckaeTcs.

T1, T2, T3 — patyuk temneparypbl (pucyHkn 4.5 n [4.6).

[nsa n3mepeHnsa Temnepartypbl ra3oBoro noToka.

T4 — paTuMk Temneparypsbl (pucyHku 4.5 v [1.6).

[na otcnexxvnBaHnsa Temnepatypbl B kKoHBepTope NOz — NO.

T5 — partuuk Temnepartypbl (pucyHkn 4.5 v [.6).

[na oTcne>kmeBaHus TeMnepaTtypbl B OXnaxjaroLuei BaHHe.

G1.G2. G3 — patuuk gasneHus (pucyHku [.5 n [.6).

[nsa namepeHus gasneHns B NPO60OTOOPHLIX MarucTpansix.

R1, R2 — perynatop gaBneHuns (pucyHkn 4.5 n [.6).

[na perynuposaHva faBleHs NOTOKOB BO3JyXa 1 TONINBa, COOTBETCTBEHHO, NocTynarowmx B aHannsartop HFID.

R3, R4. R5 — perynatop gasnexnuns (pucyHku 1.5 n [j.6).

Ans perynnpoBaHns gaBneHUs B NPO600TOOPHbLIX MarncTpansix n NoTokax, HanpasnsieMbIX B aHaM3aTopbl.

FL1. FL2. FL3 — pacxogomep (pucyHkn 1.5 n [.6).

[na otcnexxusaHusa pacxofa B 06X0AHbIX KaHaiax aHaM3aTopos.

FL4, FL5, FL6 — pacxogomep (thakynbTatuBHO, pUcyHkn 4.5 n [.6).

[na oTcnexxnBaHus PpacxofoB Yepes aHann3aTopbl.

V1. V2. V3. V4. V5 — cenekTopHbIil kKnanaH (pucyHkn .5 n [1.6).

YnpasnseT nogadyeli B aHanm3atopbl (N0 BbIGOPY) NOTOKOB Npo6bl 0TpaboTasBLUNX ra30B, KaIMOPOBOYHOIO UK Hy-
NneBoro rasa.

V6. V7 — aneKTpoMarHuTHbI KnanaH (pucyHku 4.5 n [.6).

[na nepenycka notoka no o6xogHomMy KaHany B 06xop koHBepTopa C (koHBepTopa NO2- NO).

V8 — wuronbuatblii knanaH (pucyHku 1.5 n [.6).

Ana ypaBHVMBaHUA NOTOKOB Yepe3 KoHBepTop C 1 06X04HOW KaHan.

V9. V10 — wronbyartblil knanax (pucyHku [1.5 n [1.6).

[nsa perynuposaHns NOTOKOB, UAYLLUX KaHaim3aTopam.

V11, V12 — pbluaxHblii KnanaH (pucyHku 4.5 un [.6).

Ana ypaneHna KoHgeHcata U3 BaHHbI B.

V13 — cenekTopHbIil knanaH (thakynbTaTUBHO, PUCYHOK [1.6).

HanpaBnseT notok B mewwok BG unn BK (npu Hanuuum).

1.3 AHanu3 NMHC (TonbKoO AnA ra3oBbix ABuUrateneit, paéortatowmx Ha Mr)

1.3.1 MeToga ra3oBoii xpomartorpapum (Metog GC, pucyHok [1.7)

Mpu npumeHeHnn metoga GC nNpoby He6ONbLIOrO 3apaHee N3MePeHHOro obbemMa BBOAAT B KOMOHHY, r4e oHa 3ax-
BaTbIBAETCA NHEPTHBLIM TPAHCMOPTUPYIOWMM ra3oM. B KONOHHE pas/nyHble KOMIMOHEHTLI Pa3fjeNnatoTcs B COOTBETCTBUN C
VX TOYKaMWN KUMEHWs, B pe3ynbTaTe Yero OHW BbIMbIBAIOTCSA M3 KOMOHHbI B pPas/iMyHble MOMEHTbl BpeMeHn. 3atemMm aTu
KOMMOHEHTbI NPOXOAAT Yepes feTeKTop, KOTOPbIi BbipabaTbiBaeT INEKTPUYECKUA CUTHAN, 3aBUCSLLMIA OT UX KOHLEHTpa-
uun. NMocKonbKy 3aTOT METOA He NpeAHasHauveH 4na HenpepbIBHOTO aHain3a, ero NPYMEHSIOT TObKO COBMECTHO C MeTO-
foM oT6opa npo6 B MeLLOK, onucaHHbIM B 3.4.2 fONONHEHUS 4 K NpunoXeHuto [.
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PucyHok [.7 — [lnarpamma NoTOKOB Npu aHannse npobbl 0TpaboTasLUMX ra3oB
Ha cofiep>kaHne metaHa (no metogy GC)

Ana NMHC ucnonb3ytoT aBToMatn3npoBaHHblii Metog GC ¢ feTektopom FID. OTpa6oTaBlune rasbl HakanmsaroT-
cA B MellKe Ans oT6opa Npob, M3 KOTOPOro 4acTb ra3oB OTGUpAOT W HanpasAsIOT B ra3oBblii xpomarorpad. Mpoby B
KoNoHHe lMNopanaka pa3fensitoT Ha ABe yactu (ogHa yactb — CH4. CO. Bo3gyx, gpyras — NMHC. C0 2. Boga). KonoHHa ¢
MonekynspHbiM cutom otgensieT CH4 ot Bo3gyxa n CO nepep noctynneHmem npo6bl B getektop FID, rae nsmepsitor
KOHUeHTpauuto CH4 (meTaHa). MonHbli LMK OT BBOAA OAHOW Npobbl 40 BBOAA ApYyroli 3aHumaeT 30 c. [1ns onpegeneHus
KoHUeHTpauun NMHC KoHueHTpauuto CH4 BbluMTaloT U3 cymMapHoi KoHueHTpauum HC (cm. 4.3.1 fononHeHns 4 K npu-
noxkeHuio f).

Ha pucyHke [1.7 nokasaHa tunosast yctaHoBka GC ans onpepgenenus CH4 Hanbonee pacnpocTpaHeHHbIM MeTo-
foM. [lonyckaeTcs npyMeHeHve Apyrux meTogos GC. 6a3npytowmxca Ha NPOBEPEHHON NHXEHEPHON MpaKTuke.

KOMMOHEHTLI, NOKa3aHHbIe Ha pUcyHKe [1.7:

PC — konoHHa Mopanaka.

KonoHHa Porapak N. 180/300 mkm (sueliku 50.'80), gnnHa 610 MM. BHYTPEHHWIA anameTp 2,16 MM. AO/DKHA HavaTb
paboTy 1 6bITb Bbigep>KaHa C TPaHCMOPTMPYIOLW MM ra3om He MeHee 12 4 npu 423 K (150 "C) nepes BBOLOM B aKcnnyarta-
upto.

MSC — KONOHHa C MONEeKYNAPHbLIM CUTOM.

Tun 13X. 250/350 MKM (sueiikn 45160). gninHa 1200 MM, BHYTPEHHUI AuameTp 2.16 MM. JonKHa HavyaTb pa6oTty u
6bITb BblgepXkaHa C TPaHCNOPTUPYIOLLMM ra3om He MeHee 12 4 npu 423 K (150 "C) nepeg BBOLOM B 3KcnayaTauuio.

OV — neyb.

Ansa noaaep>kaHna ctabunbHOro TemnepaTtypHoOro pexkvima KonoHH 1 BeHTuneli (knanaHos) Npu paboTe aHannsaro-
pa 1 Ans npefBapuTeNnbHOTO BbIAEPXKMBaHMSA KONMOHH npu Temnepatype 423 K (150 "C).

SLP — neTtneobpasHblii KaHan 4na npo6bl rasa.
Tpy6a u3 Hep>kaBetoLLeli CTanu 4OCTaToOUHOW ANUHbI Ansi o6ecneyeHmns o6bema, NpubAN3nTENbHO. 1 cM3

P — Hacoc.
Ana nogaun npobbl B ra3osbllii xpomarorpad (GC).
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D — ocywutens.

OcywinTtens, cogepXxallnii MoneKynspHoe cuto, NPUMEHSIOT AN OTAENeHUs Bnaru u Apyrux npumecei, Kotopble
MOryT cofiepykaTbCs B TpaHCNOPTUPYIOLLLEM rase.

HC — nnasmMeHHO-MOHM3aLMOHHBI feTekTop (FID) NS U3MEPEHUS KOHLEHTpaUMM MeTaHa.

V1 — knanaH gns Brycka npo6bil.

[ns Bnycka npo6bl, 0TO6paHHOW U3 MeLlka 4na oTéopa nNpob u npolleweri Yyepes npob600T60pHY0 MarmcTpanb SL
(cM. pucyHOK [1.6). KnanaH Ao/mKeH UMeTb Masiblii «<MepTBbli» 06beM, GbITb rA30HENPOHULLAEMbIM U CNIOCOGHBLIM K HarpeBy
o 423 K (150 'C).

V3 — cenekTopHbI Knanax.

Ana nogayn no BbI6oOpy KaNM6pPOBOYHOrO rasa, Npobbl oTpaboTaBLUNX ra3oB MW ANA NePeKpbITUA NoToka.

V2. V4. V5. V6. V7. V8 — uronbuartblii knanaH.

[na ynpaBneHus notokamu B cucteme.

R1. R2. R3— perynatop gaBneHus.

Ana ynpaBneHus notokamu Tonavsa (TpaHCnopTMPYIOLLIEro rasa), Npobbl ra3a v Bo3jyxa COOTBETCTBEHHO.

FC — kanunnapHas Tpybka B NoToKe.

[na ynpaBneHus pacxofom Bo3sgyxa, noctynatouiero B HC (aetektop FID).

G1, G2. G3 — pgatyuk jaBneHus.

[ns ynpaeneHns notokamu Tonanea (TpaHCNoOpPTMpPYIOLLIEro rasa), Npobbl rasa v BO3Jyxa COOTBETCTBEHHO.

F1.F2. F3. F4. F5 — dwunbTp.

MeTannokepamuyeckue hunbTpbl ANS NpeoTBpaLleHns nonajgaHns abpasmBHbIX YacTul, B HAcoC 1 Npu6opbl.

FL1 — pacxogomep.

Ana n3mepeHust pacxofa npobbl, NPoxoasLeii No 06xoaHOMY KaHany.

1.3.2 MeTopa oTaeneHns dpakumii, He cogep>kamx metaH (NMC, prcyHok [.8)

Hynmc$ noMpayHbIii nu

SL (w . pmcpkn 1B)
Men>s oTt6opa rpo6 ¢ NoMoLLBE Merka 4/ otéopa rpo6

B atmocdepy

B atvocepy

H8L1 (cm. pnaytesai/l)
VHTedAumaobIn meToq,
PucyHok 1.8 — [lnarpamma NoTOKOB NpWU aHannse npobbl 0TpaboTaBLUMX ra3oB
Ha cogep>kaHve mMeTaHa C MOMOLLbIO OTAenuTens gpakunii,

He cogepxxawmx metaH (NMC)
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OTaennTenb OKUCASIET BCe YINeBOAOPOAbl, 3a UCKNtoyeHreM meTaHa (CH4), npespawas ux B C02 n H2<Q tak uto
npv NpoxoxgeHun npobbl yepe3s NMC getektopom FID onpegensietcsa Tonbko CH4. Ecam Mcnonb3ytoT MELLOK AN HaKor-
neHns npo6, To B Mmaructpanb SL (cm. 1.2 HacTosiLwero 4ONONHEHNS, PUCYHOK [1.6) ycTaHaBNMBatOT CUCTEMY OTKIOHEHUSA
noToKa, C MOMOLLbIO KOTOPOI MOTOK MOXET 6bITb HanpasneH nM60 B oTaennTtens, n1Mb6o B 06xof ero (CM. pucyHok [.8.
BEPXHSAS YacTb). Jns namepeHuns yrneBogoposoB, He cogepxkalmx metadH (NMHC), getektopom FID fomkHbI 6bITb yuyTe-
Hbl 1 3adMKCcMpoBaHbl 3HadeHns kak HC. Tak u CH4. Ecnn ncnonb3ytoT MHTErpauvoHHbIn MeTof, To napannenbHo 06bI4HO
ycTaHaBnmBaemomy agetektopy FID B npo6ooT6opHyto marnctpans HSL1 yctaHaBnmBaroT oTgenntens NMC nocnegosa-
TeNbHO CO BTOPbIM AeTekTopoM FID (cM. 1.2 HacToALLero JONOMHEHUS, PUCYHOK [1.6 1 pUCYHOK [].8, HWKHASA YacTb). Ans
n3meperHna NMHC Heo6xoanmo HabntogaTb U hukKcnpoBaTtb NokasaHuss 06oux getektopos FID.

Mpe>kae yem nMcnonb3oBaTh OTAENUTENb B UCMbITAHNAX, HEOGXOAMMO Mpu TemnepaTtype He MeHee 600 K (327 "C)
NoNy4YnUTb XapaKTEPUCTUKN KaTa/IMTUUYECKOro Bo3elicTBMSA Ha nokalaHus CH4un C2H6 npucyTcTBUsSt BNarM B KOAMYecTBe,
TUNUYHOM AN NOTOKa OTpaboTaBLLMX ra3oB. Heo6xoanMO Takke 3HaTb TOUKY POCbl U YPOBEHb COAepXaHus Kucnopoga
(0 2) B noToke oTpaboTaBLUMX ra3oB Npobbl. Kpome Toro, He06Xo4MMO 3aluKcmpoBaTb YyBCTBUTENbHOCTL fgeTekTopa FID
KCH4 (cm. 1.8.2 gononHeHus 5 K npunoxxeHuto f).

KOMMNOHEHTLI, Noka3aHHble Ha pucyHKe /[1.8:

NMC — oTaenutenb pakumii, He cofep>kalinx MeTaH.
[NA oKMCNeHusi BCex yrneBojopoO/oB, 3a UCKIIOHEHNEM MeTaHa.

HC — HarpeBaemblli N1a3aMeHHO-MOHN3aLUMOHHbIN feTekTop (HFID).

Ana un3mepeHus KoHueHTpauuii HC n CH4. Temnepatypy npu 3TOM clegyeT MNOAAEpXuWBaTb a fjumanasoHe
453 K— 473 K (180 *C— 200 *C).

V1 — cenekTopHbI/ KnanaH.

Ana nepeknoyeHns (Mo BbIGOPY) HA peXxnM noga4vv Npobbl oTpaboTaBLUNX ra3oB, HyN1eBOro UM KaiMbpoBOYHOIO
rasos. KnanaH V1 naeHTnyeH knanaHy V2 Ha pucyHke [.6.

V2. V3 — 3neKTpoOMarHuTHbIN Knanax.
[ns HanpaBneHua notoka no o6xoAgHOMY KaHany B 06xop otaenntens NMC.

V4 — uronbyartblii KnanaH.
[ns B3aUMHOW peryimpoBKu NMoTokKoB yepes otaenntens NMC 1 no o6xXogHoOMy KaHaiy.

SL — npo6ooTt6opHas maructpanb ansa CO nC02.
HSL1 — nogorpeBaemas Npo600TGOPHAs MarncTpanb 4Ns YrneBojOPOAOB.

2 Pas6aBneHune oTpaboTaBLUMX ra3oB W onpeAeneHne cofjepXXaHusi B HUX BpeAHbIX YacTul,

2.1 BeepeHue

Moppasgenbl 2.2 — 2.4 HacTOSIWEro AONONHEHUA N puUcyHKM [.9 — [.20 copepxkar geTa/bHble OnucaHus peKoOMeH-
fyeMbIx cuctem pasbasneHus n otéopa npob. MOcKonbKy Mpy pasnnyHbIX KOHMUIypauusx TakMx cucteM MoryT ObiTb
[OCTUTHYTbI 3KBUB&A/EHTHbIE pe3ynbTaTbl, TOHHOE COOTBETCTBUE 3TUM pUCyHKaMm He TpebyeTcs. [lonyckaeTca UCnonb3o-
BaHWe ONOMHNTENbHbIX KOMMOHEHTOB, TaKUX Kak M3MepuTenbHasa annaparypa, KnanaHbl, HacocCbl 1 nepeknoyareny, ns
nony4YeHna JONONHUTENbHOW NHpOpMaLMK U KOOPANHaLMN paboTbl B3auMOAENCTBYOLLMX cucTeM. KOMNOHEHTbI, NCNOo/b-
30BaHVe KOTOpbIX Heobsi3aTtenbHO AN obecnevyeHns HeobXoAMMON TOYHOCTU (BYHKUMOHMPOBAHNS CUCTEM, MOTFYT ObITh
UCK/OYEHbI, €CIN NX UCKNIOYEeHNEe OCHOBAHO Ha NPOBEPEHHON NHXEHePHO! NpakTuke.

2.2 CuctemMa 4acTU4YHOro pasbaBneHus notoka

Cuctema pasbaBneHusi, n3obpakeHHas Ha pucyHkax [1.9 — [1.17. ocHoBaHa Ha pa36aBfieHun 4YacTu noToka oTpa-
60TaBLUMX ra3oB. Pa3geneHne notoka otpaboTasBLUMX ra30B 1 NocneayroLwmii npouecc pa3dbaBneHnss MoryT 6bITb OcyLLe-
CTBNEHbI C MOMOLLIO Pa36aBAAIOLLMX CUCTEM Pa3NNYHbIX TUMOB. [NA nocnegytoLlero otbopa BpeaHbIX HacTul, BeCb No-
TOK pasbaBfeHHbIX 0TpaboTaBLUMX Fa30B UM €ro YacTb HanpaBnseTcsa K cucteme orbopa npob BpefHbIX yYacTtul (2.4
HacToALero ONOAHEHUA, pUcyHokK [1.19). MepBblli MeTog— 3TO MeToZ NOSHOro oT6opa NPob, BTOPO — MeTOA YacTuy-
Horo ot6opa npo6.

Cnoco6 pacyeTa KoaduumneHTa pasbasneHns 3aBuUcuT OT UCNONb3yeMOii cucteMbl pasbasneHns. PekomeHaytoT-
ca cnegytoline cuctembl:

MN3oknHeTuyeckue cuctembl (pucyHkun 4.9. [1.10).

B aTux cuctemax CKOpOCTb U jaBfieH/e NOTOKa B OTBOASALLEM naTtpybke AO/MKHbI COBNajaTb C COOTBETCTBYHOLLMMN
napameTpamy OCHOBHOIO MOTOKa OTpaboTaBLUMX ra3oB W. NO3TOMy, TpebyeTcs obecneyeHne HEBO3MYLLEHHOIO 1 OAHO-
POAHOrO NoTokay BXxofa B NPO600T60PHUK. OB6bLIYHO 3TO fOCTUTaeTCsa MCNOAb30BaHMEM pe3oHaTtopa 1 Tpybbl C MPAMbIM
y4acTKOM nepef BXOAOM B NPO600TO60PHMK. KoathhurumeHT pasgeneHuns NoTOKOB B 3TOM CllyYae paccynTbiBatOT Ha OCHO-
BE /lerKoM3mepsieMbIX BENVMUYUH, TaKnX Kak gnameTpbl Tpyb. CrnefyeT OTMETUTb, YTO M30KMHE3UC UCMONb3YeTCH TONbKO
ANA  BblpaBHMBAHUS MapameTpoB MNOTOKa, HO He ANA  OnpefiefleHNs  COOTHOLUEHUS FeOMEeTPUYECKUX pasmepos.
MNocnefHee, Kak NpaBwo, He SIBNSETCA HEOOXOAMMbIM, TaK Kak pas3mepbl BPefAHbIX YacTul, JOCTATOYHO Maibl, U OHU
nepemMeLlatoTcAa BMeCTe C ra3oBbIMUN MOTOKaMU.

Cuctembl € peryimpoBaHnemM notoka 1 nsmepeHnem KoHueHTpauun (pucyHkm [.11— .15).
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B atnx cucremax npob6a otbrpaeTcs M3 OCHOBHOMO NOTOKa OTpaboTaBLUMX ra3oB 6narogapsa perynmpoBaHuio noTo-
Ka pa3baBnsAoLLero Bo3jyxa v nofiHoro notoka pasbasneHHbIX oTpaboTaBLunX ra3os. KoathduuneHT pasbasneHns onpe-
[eNsitoT. OCHOBbIBASCh HA KOHLEHTPALMN MHAMKATOPHbIX ra3os, Takmx Kak COT nnm NO(, ecTecTBEHHbIM 06pa3oM NpucyT-
CTBYIOLLMX B OTPaboTaBLUNX rasax ABurarens. amepsioT KOHUeHTpauun B pa3basieHHbIX oTpaboTaBLUMX ra3ax 1 B pas-
6aBnsoLWEM BO34yxe, B TO BpeMs KakK KOHLUEHTpauma B Hepa3baBneHHbIX oTpaboTaBLUMX radax MOXeT 6biTb n3MmepeHa
HenocpeACTBEHHO MM paccy/TaHa Ha OCHOBE pacxoja TOMnuBa U ypaBHEHUS yrNepoAHOro 6anaHca npu ycnoBuu, Yto
cocTaB TonAMBa u3BecTteH. KOHTPONb CUCTEM BO3MOXXEH MO pacyeTHOMY KOoadduuneHTy pa3basneHuns (pucyHkm 0.11,
[.12) nan no napameTpam NoToka B 0TBOAALWEM natpybke (pucyHku [1.10. 4.11. [.12).

CuctemMbl C perynmpoBaHMeM Notoka 1 namepeHvem pacxoga (pucyHkn .16 n [.17).

B atnx cuctemax npoba oTbémpaeTcs 13 OCHOBHOrO NOTOKa oTpaboTaBLLMX ra3os 6narofaps peryimpoBaHuIo noTo-
Ka pa3baBnsaloLLero Bo3yxa 1 nonHoro notoka pasbasneHHbIX 0TpaboTasLLmX ra3zos. KoadhuuymeHt pasbasneHns onpe-
AEenatoT. OCHOBbIBAsICb Ha Pa3HOCTM PaCXOA0B 3TUX [BYX MOTOKOB. Mpu aTOM TpebyeTcs TouHas B3avMHas Kanmbposka
pacxofoMepoB, NOCKO/bKY HETOYHOCTM B 3HAYEHUSIX PACXOf0B OfHOMO MOTOKA OTHOCUTENBHO APYroro MoryT NpMBecTU K
CyLLIeCTBEHHbIM OLUMOKaM Mpu BbICOKMX 3HaUYeHnaxX KoadduumeHTa pasdbasneHus (o7 15 u Bbllwe). YnpaBneHve notokamm
3HaYNTENbHO YNpoLLLaeTCs, ecnnm pacxof pa3baBneHHbIX 0TpaboTaBLUMX ra30B MNOAAEP>KMBATb NMOCTOSIHHLIM U U3MEHSATb,
no mepe Hago6bHOCTUN, pacxoj pa3basisoWwero Bo3ayxa.

Mpn NCnonb3oBaHMN CUCTEM C HACTUYHbIM pa36aBneHneM cnegyeT nsbexarb Npo6aeM, CBA3aHHbIX C 0OCaXAeHNeM
BpeAHbIX YacTuL, B OTBOAALLLEM naTpyoke, 1yA0CTOBEPUTLCS, YTO U3 OTPaboTaBLUMX ra30B ABUraTens n3snekaetcs npeg-
cTaBuTeNbHas No cocTtaBy Npoba. Heob6xoanmo Takke TwartenbHO onpefenstb KO3ahuuneHT pasgeneHms noTokos. Vc-
nonb30BaHne ONMcaHHbIX Bbille cucTeM TpebyeT NOBbILIEHHOr0 BHUMaHWSA K3TUM KNoUYeBbIM npobremam.

PucyHOK [1.9 — CucTema C 4acTUuHbIM pa36as/ieHneM MoTOKa, N30KMHETUYECKUM MPO600TGOPHIKOM
1 4aCTUUHbIM OTGOPOM NPO6. YNpasneHve ¢ NOMOLLBIO BbITSXHOIo Hacoca SB

Hepas6aBneHHble oTpaboTaBLUMe rasbl HanpaBsOTCS U3 BbINYCKHOM Tpy6bl EP B TyHHenb fna pas6asnexnusa DT
no oteoAsLeMy naTpybky TT yepes3 U30KMHeTUYeckuii NpobooT60pHKK ISP. Pa3HocTb AaBneHunii oTpaboTaBLUVX ra3os B
BbIMYyCKHOV Tpy6e 1 Ha BXxofe B NPo600TOOPHMK ynaBnnBaeTcs gatumkom gasneHust DPT. CurHan ot gatumka nepegaet-
ca Ha perynaTop pacxoja FC1, KOTOpbIii ynpasnsieT BbITSXKHbIM HacocoM SB ans obecneuyeHus HyneBoro nepenaja
flaBneHns y Bxoga B Npo600TO0PHMK. MNpy cO6MO4EeHNN 3TOr0 YCNOBUSA CKOPOCTU NOTOKOB OTpaboTaBLLEro rasa B BbINyc-
KHOW Tpy6e 1 Nnpo600T60pHUKe ISP ognHaKoBbI, 1 NMOTOK, NPOXOAALMA Yepe3 ISP no oTBogsAwemy natpybky TT. npeg-
cTaBnseT coboii NOCTOAHHYIO YacTb MOAHOIO NOTOKa OTpaGoTaBLUMX ra3oB. KOaddhMUMEHT paseneHus onpegenstoT oT-
HoLLUeHneM nonepeyHbIx nnowagen EP n ISP. Pacxog notoka pa36asnstolero Bo3gyxa n3mepsitot pacxogomepom FM1.
KoahdununeHT pazbaBneHnsa paccuntbiBalOT Ha OCHOBaHUM pacxofa pa3basnstollero sosgyxa v KoahduuneHTta pasge-
neHuns.
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PrcyHok [1.10 — Cuctema € YacTuyHbIM pa3baBneHnem notoka, N30KMHETUYECKUM NPo600TOOPHUKOM
1 YaCTUYHbIM OT60POM MpPO6. YNpasneHne ¢ NOMOLLbIO HarHeTaTtenbHOro Hacoca PB

HepazbaBneHHble oTpaboTasLUVe rasbl HanpasAsOTCS U3 BbIMyCKHOM Tpybbl EP B TyHHenb gna pas6asnexusa DT
no oteogsLeMy natpyoky TT yepe3 M30KMHETUYECKUI T MPOB00T60PHMK ISP. Pa3HOCTb AaBneHuin otpabotasBLUMX ra3os B
BbIMyCKHOV Tpy6e 1 Ha BXoge B NPO600TOOPHUK ynasnnsBaeTca fatinkom gasneHuns DPT. CurHan ot gatumka DPT nepe-
faeTca Ha perynsatop pacxopa FC1, KoTopblii ynpaBnseT HarHetateNbHbIM Hacocom PB, ciayalwmum ans obecneyeHus
HyneBOro nepenaga jasneHnsa y Bxoga B Npo600T60PHMK 3TO gocTuraetcs 3ab6opomM 4YacTu notoka pasbasnsitoLero Bos-
AyXxa, pacxo/, KOTOpOro y>ke n3mepeH pacxogomepom FM1, n HanpasneHnem ero B nogarowmii natpy6ok TT uepes conno.
Mpn cobntofeHnn 3TOTO YCNOBUSA CKOPOCTU MOTOKOB OTpaboTaBLUEero rasa B BbINyCKHOl Tpy6e u npo6ooT6opHuKke ISP
OfIMHAKOBbI, 1 NOTOK, NpoXxoAawwmi yepe3 ISP no oTBoAswemMy natpyoky TT. npegctaBnsieT cO60i NOCTOSIHHYIO YacTb
NOSHOro MOTOKa oTpaboTaBLUMX ra3oB. KoadduuneHT pasgeneHns onpefensitoT OTHOLUEeHWeM NonepeyHbIX nnoiagen
EP un ISP. PasbaBnaiowuii Bo3gyx U3Bnekaetca U3 TyHHena gna pasbasneHns DT ¢ NOMOLLbIO BbITSHXHOroO Hacoca SB.
Pacxof notoka pasbasnsitolero Bo3gyxa namMepstoT pacxogomepom FM1 Ha Bxoge B TyHHenb DT. KoaddumumeHT pas-
6aBneHns paccunTbiBaloT Ha OCHOBaHMWN pacxoja pa3tasnatoLiero Bosgyxa n KoahuuneHTa pasaeneHuns noTokos.

nibl
PucyHok [1.11— CucTema C YacTUyHbIM pa3baBneHnem notoka, YacTMyHbIM OTOOpPOM NpPo6
1 n3mepeHnem KoHueHtpauumn C0 2 unn NOX
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Hepas6aBneHHble oTpaboTaBLUME ra3bl HaNpPaBsOTCS U3 BbIMyCKHOW TpyGbl EP B TyHHeNb Ana pa36asneHus DT
yepes Npo600T60pHMK SP no oTBoAALLEMY NaTpybKy TT. KoHueHTpaumm nHankatopHoro rasa (C02wunn NOt) nsmepsioT B
Hepa36aBneHHOM 1 pa3baBNeHHOM MOTOKax oTpaboTaBLUMX TA30B, a TakkKe B pa3basnaiowemM BO3fyxe C NOMOLLbIO aHa-
nnsatopa”) orpabotaBlinx ra3oB EGA. COOTBETCTBYIOLLME CUTHANBI NepejatoTcs Ha perynsatop pacxoga FC2, koto-
pblii perynupyet pa6oTty 1M60 HarHeTaTenbHOro Hacoca PB. 160 BbITS>XXHOrO Hacoca SB ¢ Lenbio o6ecneymntb COOTBET-
CTByIOLLME pasjeneHne NnoToxos oTpaboTaBLLNX ra3oB 1 KoadhhuuneHT pasbasneHns B TyHHene DT. KoadduumneHT pas-
6aBneHUsi PpaccUMTbIBAOT MCXOAA M3 KOHLEHTpauuii MHAMKATOPHbIX ra3oB B Hepa36aBneHHbIX 1 pas6aBneHHbIx oTpabo-
TaBLUUX rasax v B pas3basnsioLiemM Bo3gyxe.

OTtpeCoTlW WO
Tbl

PucyHok [1.12 — CucTema c YacTuyHbIM pa3basBneHnem notoka, NofHbIM 0T60pomM npob,
n3mepeHnem KoHueHTpauun C02 1 ncnonb3oBaHMeM yrnepogHoro 6anaHca

HepasbaBneHHble oTpaboTaBLuve rasbl HanpaBAAOTCA U3 BbINMYCKHOW Tpyobl EP B TyHHenb gna pasbasneHus OT
yepes Npo600T60pHMK SP no oteogsAwemy natpyoky TT. KoHueHTpauun C0 2 nsmepsior B pa3basBieHHbIX oTpaboTaBLUmx
rasax n B pasbas/sioLLieM BO3Jyxe C NOMOLpO aHann3aTopa(oB) oTpaboTaBlnx razos EGA. CurHanbl, MHHOPMUPYHO-
wme o KoHueHTtpauun C 0 2 n pacxoge Tonamsa GFUEL, nepepatotca nmbo Ha perynatop pacxopa FC2. nn6o Ha perynatop
pacxopa FC3 cuctembl ot6opa npob BpegHbix yactuy, PSS (cm. pucyHok [l. 19). Perynatop FC2 ynpasnseT pab6oToii
HarHeTaTenbHoro Hacoca PB. perynatop FC3 — pa6oToii Hacoca P gnsi nogayun npobbl B cuctemy PSS (CM. pucyHOK
[.19). Tem cambIM perynupys pacxofbl NOTOKOB Ha BXOf€e B CUCTEMY M BbIXOJe U3 Hee, 4To obecneyrBaeT COOTBETCTBY-
lowme pasgeneHe noToKoB oTpaboTaBLUMX ra3os 1 Ko3hduuneHT pa3basneHusa B TyHHene DT. KoadduumneHT pasbas-
NleHUs paccunTbIBalOT Ha OCHOBE KOoHLUeHTpauun C 0 2 pacxoga tonnmea GFUEL B npeAnonoXXeHun Hanmuns yrnepogHoro
6anaHca.
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bl

PucyHok .13 — Cuctema ¢ YacTu4HbIM pasbaBneHnem rnoToka,
OofvHapHOW Tpy6Koli BEHTYpK, YaCTUUHBIM OTG0POM NMPO6 U N3MEePeHneM KOHLEeHTpauni

Hepasb6aBneHHble oTpaboTaBLUMe rasbl HANPaBASOTCA U3 BbINYCKHOV TPYObl EP B TYHHenb Ana pas6asneHuns DT
Yepes NPo6o0TEOPHMK SP Mo oTBOAsALLEMY NaTpy6ky TT nog BosgeiicTBMEM OTpULATENBHOTO JaBNeHNs, CO34aBaeMoro B
TpybKe BeHTypun VN. pacnonoxeHHoii B TyHHene DT. Pacxog ra3oBoro notoka B natpy6ke TT 3aBUCUT OT 06MeHa 3Hepru-
el B 30He pacronoXeHusi Tpyokn BeHTypy u. TeM cambiM, 3aBMCUT OT abCONMOTHOI TemnepaTtypbl rasa Ha BbixXode U3
natpy6ka TT. CnefoBatenbHO, pasgeneHune noToKoB 0Tpa6oTaBLLMX ra3oB /151 JaHHOr0 pacxoja B TYHHENe He siBnsieTcst
NOCTOSIHHLIM 1 KO3((ULMEHT pas6aBieHns Npu MasibiX Harpy3Kax HECKOMbKO HUXKE, YeM MpU BbICOKMX Harpy3kax. KoH-
LeHTpaumn nHamkatopHoro rasa (C 0 2unm NOJ usMepsitoT B Hepas6aBneHHbIX U pa3baBneHHbIX 0TPaboTaBLUMX ra3ax 1 B
pasbasnstoLemM Bo3gyxe C NOMOLLbIO aHann3aTopa(oB) oTpaboTasLumx ra3oB EGA. KoadhduumneHT pazdbaBneHus paccuu-
ThIBAOT HA OCHOBE NOMYYEHHbIX 3HAYEHWIA.

rMH
PucyHok [.14 — CucTema c 4YacTUyHbIM paszbaBneHnem noToka, AByMS Tpy6kamu BeHTypu nnam gByms connamu,
YaCTUYHLIM OTGOPOM MPOG6 U U3MEPEHVEM KOHLeHTpauuii
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Hepas6aBneHHble oTpaboTaBLUME ra3bl HaNpPaBsOTCS U3 BbIMyCKHOW TpyGbl EP B TyHHeNb Ana pa36asneHus DT
yepes Npo600T60pHUK SP no oTBoAALLEMY NaTPybKy TT C MOMOLLBIO pasjenvuTens, BKAOYaloLWero B ce6s1 KOMMNEKT Tpy-
60K BeHTypu (conen). Mepsas Tpy6ka (conno) FD1 BcTpoeHa B BbiNyckHyto Tpyby EP. Bropas FD2 - B naTtpy6ok TT.
Kpome Toro, AOo/MKHbI 6bITb YCTAHOBNEHDI Ba perynnpytowmx gpoccens PCV1 n PCV2. obecneynBatoLmx HEN3MEHHbI
ypoBeHb pasfeneHunst NoToKoB 6narofaps KOHTPOMO NPOTMBOAABNEHNSA B BbiNyckHOl Tpy6e EP 1 gaBneHus B TyHHene
DT. Apoccens PCV1 pacnonoxeH 3a npo6ooT6opHNKOM SP (No HanpaBneHuo NOTOKa) B BbIMYCKHOW Tpybe EP. a gpoc-
cenb PCV2 — mexgy HarHeTaTenbHbIiM Hacocom PB 1 TyHHenem OT. KoHueHTpauum niamkaTopHoro rasa (C 02 wunm NOX)
N3MepsIoT B pa3baBneHHbIX 1 Hepa3baBneHHbIX 0TpaboTaBLLMX rasax U pas3basnaioliemM Bo3Jyxe C MOMOLLbIO ra3oBoro
aHannsartopa(oB) EGA. Ero ncnonb3oBaHne Heo6xoaumMo AnS NPOBEPKU CTEMeHW pasjeneHus otpaboTaBLuMX rasos W.
BO3MOXKHO, 4151 perynmpoBku gpocceneit PCV1 n PCV2. ytobbl o6ecneunTtb 60nee TOYHOe ynpasneHne pasfgeneHvem
notokoB. KoathuuymeHT pa3baBneHns paccunTbIiBalOT HA OCHOBE KOHLEeHTpauuii MHANKATOPHbIX ra3oB.

PucyHok [1.15 — CucTema c yacTuyHbIM pa3basneHnem notoka, pasgeneHnemM notoka no HeCKoAbKUM Tpy6am,
YacTUYHbIM OTGOPOM NPO6 U N3MEPEHNEM KOHLIEHTpaLNiA

HepasbaBneHHble oTpaboTaBluve ra3bl HANPaBAsOTCA U3 BbIMyCKHON TPybbl EP B TyHHenb Ana pasbaBneHus no
oTBOAALEeMYy naTpybky TT uyepes pasgenutenb notoka FD3. cocTosAwmii U3 HeCKonbkuX Tpy6, MMEIOLMX OAMHaKOBble
reomMeTpuyeckue napameTpbl (AMameTpsbl, IVHbI, paguycbl TMO6KN) N BCTaBNEHHbIX B BbIMyCKHYIO TPY6y EP. Yepes ofHy 13
3TuX Tpy6 oTpaboTasLuMe rasbl HaNpaBnATCA B TyHHenb DT. a Yepes ocTa/lbHble MPOXOAAT B AeMNMMPYIOLLYIO Kamepy
ClO. CnepoBatenbHO, 3HaYeHne KoahuuneHTa pasfeneHuns noToKoB oTpaboTaBLUMX Ta30B 3aBUCUT OT 06LLEro yncna
Tpy6 B pasfgenutene FD3. MNogaepkaHne HeM3MeHHOro koathduumeHTa pasgeneHns NoTOKoB TpebyeT HyNeBoi pasHoCTH
MeXay AaBneHnammn Baemndupytollein kamepe DC 1 Ha Bbixoge 13 natpybka TT. 3Ta pa3HOCTb JaBNeHWn ynaBnnBaeTcs
fatuvkom fgasneHuii DPT. HyneBasi pa3HOCTb gaBneHus obecneuymBaeTcsi nojadveil ceexkero Bosfyxa B TyHHenb OT B
30HY 0KON0 BbIxofa 13 TT. KoHueHTpaumn nigmkaTopHbix razos (C 021 NOX) n3aMepstoT B Hepa3basneHHbIX 1 pa3basneH-
HbIX OTpaboTaBLUMX rasax 1 B pa3basnsatoLiemM Bo3gyxe C NOMOLLbIO aHann3aTopa(os) oTpaboTaBLumx razos EGA. Ero (1x)
1Cnonb3oBaHe HeobXxoanMOo 415 NPOBEPKMN pasjeneHns oTpaboTaBLUnX rasoB 1 BO3MOXHO A5 YNpaBieHns pacxofoM
nogasaemMoro Bo3gyxa, 4Tobbl 60nee TOHHO KOHTPONIMpoBaTb pasjeneHve NoToKoB oTpaboTaBLLMX ra3oB. KoadduuneHt
pasbaBneHnsa paccumTbiBatOT HA OCHOBE KOHLEHTpaumuii MHAMKATOPHbIX ra3oB.
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OtpiBaLuast
raabl

PucyHok [1.16 — CucTema ¢ 4acTuuHbIM pa36aBieHneM NoToka, MofHbIM 0T60POM NPO6 ¥ yNpaBNeHNEM PaCXOAOM

Hepas6aBneHHble oTpaboTaBLUME ra3bl HaNpPaBNsOTCS U3 BbIMyCKHOV TpyGbl EP B TYHHenb ana pal6asneHus DT
yepe3 Npo600T60pHMK SP 1 oTBOAALWMI NaTpyboK TT. MofHbI NOTOK B TyHHene DT KOHTpoOnMpyeTcs perynsatopom pac-
xofa FC3 u Hacocom AnfA nogaym npo6 P B cucteme otb6opa npob BpefHbix Yactuy PSS (cm. pucyHok [.19). MoTtok
pasbasnsowero Bo3jyxa KOHTponupyeTtcs perynatopom pacxofja FC2, KOTOpbIii [OXeT Mcnonb30BaTthk pacxoj oTpabo-
TaBwux rasos G ,, HW, pacxop Bo3gyxa GASRNunm pacxog TonnmBa GFUEL B KauecTBe ynpaBsiioLWEero curHana c Lenbio
obecneuntb Tpebyemoe pasgeneHvie MoTOKOB OTpaboTaBLUMX ra3oB. Pacxoj notoka 13 npo6ooT6opHrKa SP B TyHHene
OT onpefensitoT Kak pasHOCTb CYMMAapHOro pacxoja 1 pacxoga pasbasnstollero so3gyxa. Pacxop pasbasnatoLero sos-
Lyxa onpefenatoT pacxogomepom FM1, cymmapHbIii pacxog — pacxogomepom FM3 B cucteme PSS (cMm. pyucyHok [.19).
KoathuumeHT pazbaBneHns paccumntbiBatOT HA OCHOBE 3TUX ABYX PacXOAoB.

OTp6OonLuLLY
MHbI

PucyHok [1.17 — CucTemMa € YacTU4HbIM pa3basneHmem rnoToka, YacTu4HbIM OT60POM Npo6 1 ynpaBneHnem pacxofom
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Hepas6aBneHHble oTpaboTaBLUME ra3bl HaNpPaBsOTCS U3 BbIMyCKHOW TpyGbl EP B TyHHeNb Ana pa36asneHus DT
yepes Npo600T60pHUK SP 1 oTBOAALMI NaTpyboK TT. Pa3jeneHne NnoToKoB OTpaboTaBLUNX ra30B 1 UX PACXO[ B TYHHene
OT koHTponupyeT perynatop pacxoga FC2. ynpaBnsa pacxofamu (M1M CKOPOCTAMU), CO34aBaeMbIMN HarHeTarenbHbIM
Hacocom PB 1 BbITAXHbIM HAcOCOM SB cOOTBETCTBEHHO. 3TO BO3MOXXHO, NOCKO/bKY Npoba, oTénpaemas cucremoii ot6o-
pa npo6 BpefHbIX YacTuy, PSS. Bo3Bpallaetca B TyHHenb DT. BO3MOXHO MCNoONb30BaHMe pacxoja otpaboTaBLUnX ra3oB
Gexhw. pacxoga Bo3gyxa GA|[RWnnn pacxoga Tonnma GHJEL B kauecTBe ynpaBnsitoLLEero curHana ans perynaropa FC2.
Pacxog pa36asnsitoLlero Bo3ayxa U3MepsitoT pacxofoMepoM FM1. nonHbIn NoTok— pacxofoMepomM FM2. KoadduumneHT
pa3baBneHuns paccunTbIBalOT Ha OCHOBE 3TUX [IBYX PacxofoB.

2.2.1 KOMMOHEHTbI, NoKa3aHHble Ha pucyHkax .9 — [0.17:

EP — BbinyckHasa Tpy6a.

BbIMyckHyto TPYy6Yy MOXHO M30AMpoBaTh. [NA CHUXEHWS TeNN0BOW MHEPLMMN BbIMYCKHOW TPy6bl peKOMeHAyeTcs oT-
HOLLEHVe TONLWWHBI TPYObl Kee anameTpy He 6onee 0. 015. MNMpuMeHeHne rMbKNX CeKUMiA AOMKHO 6bITb OFPaHNYEeHo yyac-
TKaMy C OTHOLLEHWEM [/InHbI K AnameTpy He 6onee 12. Crmbbl HEO6XOAMMO CBECTU K MUHUMYMY, YTOObl YMEHbLUUTb
OTNIOXEHUs1 BHYTpU TpyObl. Ecnn cnuctema BKNtoYaeT B cebs rnywnTenb UCNbITATENbHOIO CTEHAA, TO €ro Takoke MOXXHO
n3onuposarb.

B BbINYCKHOW Tpy6e, UCNonb3yemMoli C N30KNHETUHYECKOWN CUCTEMOW, HE JO/MKHO 6bITb KONEH, N3TMO0B N PE3KNX 13-
MeHeHW gnameTpa Ha yyacTke, onpefensieMomM paccTOstHUEM He MeHee LUeCTU JuamMeTpoB BbiMyCKHOM TPY6bl O HAaKoO-
HeYyHuKa NMPo600T60PHMKA 1 TPeX fMaMeTpOB BbIMYCKHON TPyObl 3a HUM (MO HanpaBeHUIO NOToka OTpaboTaBLUKX ra3oB).
CKOpOCTb ra3oB B 30He NPO600TOOPHMKA AOMKHA coCcTaBnATb 6onee 10 M/C. 3a UCKNHOYEHNEM UX CKOPOCTU B peXnme
Xonoctoro xoga. KonebaHusi gaBneHns otpaboTaBLUMX ra3oB He [OMKHbI NpeBblwaTb + 500 MNa oT cpeAHero 3HayeHus.
Jllobble Mepbl MO CHWKEHUIO aMNAnTYAbl KonebaHuii jaBneHns, ONONHUTE bHbIE MO OTHOLLEHUIO K BbIMYCKHOl cucteme,
MCMnonb3yeMoli Ha Laccu JaHHOro Tmna (BKtoYvas ryLwmTenb U HeliTpann3aTop), He fOMKHbI BANATb Ha paboTy ABurare-
NA UK BbI3blBaTb OCaX/eHne BpeiHbIX YacTul,.

Ansa cuctem 6e3 N30KMHBTNHECKOro NPO600T60PHMKA PEKOMEH/YeTCA BbiMyCKHas Tpyba 6e3 n3rnbos 1 uamMeHeHus
ceyeHust Ha yyacTke, onpefensieMoM pacCTOsTHNEM He MeHee LUeCTU AnamMeTpoB BbiMyCKHOW TPy6bl 40 HAKOHEeYHVKa Npo-
600TO6OPHUKA 1 TPEX ANaMeTPOB BbiMyCKHON TPy6bl 3a HAM (MO HanpasneHWIo NoToKa 0TpaboTaBLUVX ra3os).

SP — npo6ooTbopHuK (pucyHkn A.11 — A.14. 0.16. .17).

BHYTpeHHWIi gnameTp npo600T60PHMKA JOMKEH 6biTb He MeHee 4 MM. OTHOLLEeHMe AnameTpa BbINyCKHOM TPY6bl K
anameTpy NnpobooT6opHMKa - He MeHee 4. NPo600T60PHMK AOMKEH NPeaCcTaBasATb CO60M NaTpybOoK C OTKPbITbIM TOPLIOM,
obpalleHHbIM MPOTUB HanpaBeHWA NOTOKAa U PACMONOXEHHbIM Ha OCU BbIMYCKHOV TPY6bl, UAn e Npo600T60PHMK A0 N-
>XEH VIMeTb HECKO/bKO OTBEPCTUI 1 COOTBETCTBOBATb onucaHuto B 1.2.1. KOMMNOHEHT SP1 HacToALero foNoniHeHns (CMm.
pucyHok [1.5).

ISP — wm30KuMHEeTNYecknii Npo600T60pHUK (prcyHku 4.9. [.10).

N30KnHeTMYeckunii Npo600TOOPHMK fOMKEH ObITb yCTAHOB/EH TaK. YTOObI ero Topew, 6b11 06paLleH NpoTUB Hanpas-
NeHMs noToxa W pacnofoXeH Ha OcW BbIMYCKHON TpyGbl B 30He, rAe obecneymBaroTcA yCnoBUS AN KOMMOHeHTa SP.
KOHCTpyKUma npo600T60pHNKA AOMKHA obecneunBaTb PpaBHOMEPHbIA NPOMNYCK Npo6bl Hepa36asneHHbIX 0TpaboTaBLINX
rasoB. BHyTpeHHUi1 suameTp Npo600TEOPHUKA JONMKEH GbiTh HE MeHee 12 MM.

[NnA N30KMHBTUYECKOro pasjeneHns notToka oTpaboTasLUnX ra3oB HeobxoAnma cucTema perynmpoBaHus, yctaHas-
NnMBaroLas HyNeBy PasHOCTb AABNEHUI MeXXay BbINyCKHOW Tpy6oi EP 1 npo600T60pHMKOM ISP. B 3TMX YCNOBUAX CKO-
pPOCT NMOTOKOB OTPaboTaBLUMX Fa30B B BbINYCKHON Tpy6e 1 Npo600TO0PHNKE OAVHAKOBLI 1 MAcCcOBbIi pacxoj Yepes npo-
600T6OPHMK ISP npeacTtaBnsieT coboii NOCTOSHHYIO A0 CYMMAapHOro pacxofa oTpa6oTaBLUMX ra3os. [Ipo600TGOPHUK
ISP gomkeH 6bITb NogcoefnHeH KpaTumky DPT, ynaBnvBatowemy pasHoOCTb faBneHuii. HyneBas pasHoOCTb faBneHui
MeXXaly BbInyckHoli Tpy6oli EP 1 Npo600T60pHUKOM ISP fo/KHA 6bIThb 06ecneveHa perynstopom pacxoga FC1.

FD1.FD2 — pa3sgenutenb NOTOKOB (PUCYHOK [.14).

KomnnekT Tpy60oK BeHTypu unm KanmbpoBaHHbIX OTBEPCTUI yCcTaHaBNMBaOT 8 BbIMyCKHytO Tpyby EP 1 B oTBOAHOM
natpy6ok TT ana OTBOAA COOTBETCTBYHOLLEN 4acTu MOTOka Hepa3baBneHHbIX 0TpaboTaBLUMX Ta30B B NPO6GOOTOOPHUK.
Perynupytouias cucrema, cocrtosias us gByx gpoccenen PCV1 n PCV2. perynupytowmx gaBneHue B BbINMyCKHOV Tpy6e 1
TyHHene ansA pasbasnenns DT, Heobxoguma N1 COOTBETCTBYIOLLETO pasfefneHns noTokos oTpaboTaBLUNX ra3os.

FD3 — paspenutens notoka (pucyHok [.15).

KomnnekT Tpy6 ycTaHaBnMBaloT B BbINyCKHYHO TPY6Yy AnS OTBOJA COOTBETCTBYIOLLEN YacTu NoToka HepasbaBneH-
HbIX OTpaboTaBLUNX ra3oB B NPO600TOOPHMK. OfHa u3 rpy6 nojaeT oTpaboTaslumve rasbl B TYyHHeNb Ansa pasbasnexus DT.
B TO BpeMs Kak Mo gpyrum tpy6am oTpaboTaBLuve rasbl BbIXOAAT B AeMndumpytoLlyto kamepy DC. Tpy6bl JOMKHbI MMETb
OfiMHaKOBble reoMeTpuyeckue napameTpbl (aMameTp, 4ANHY, paguycbl MMOKK), YUTOGbI COOTHOLLEHME PacXodoB pa3sjense-
MbIX MOTOKOB 3aBUCENO TONbKO OT 06Lero uncna tpy6. ina cooTBETCTBYHOLLEro pa3feneHuns NoTokoB Heo6xoaMma cuc-
Tema perynmpoBaHus, NoggepXXnearoLLasn HyneByto pa3HoCTb fJaBNeHnii MeXzy BbIxofom B kamepy DC Tpy6 komMmnnekra v
BbIXOAOM B TyHHenb DT natpy6ka TT. Mpu 3TOM yCNnoBMMN CKOPOCTM O0TpaboTaBLLMX Ta30B B BbINYCKHOM Tpy6e EP v pasge-
nutene FD3 coOTBETCTBYIOT OfHa APYro u pacxop B natpybke TT cocTaBnsieT HEM3MEHHYIO YacTb MOMHOrO MOTOKa
oTpaboTaBLUMX ra3oB. K gaTinmKy pa3HOCTU JaBNeHU JOMKHbI 6biTb NOACOEAMHEHbI BbIXO4 U3 natpybka TT u BXOA B
nemndupytoLlyto kamepy DC. MNMoaaepxaHne HyneBol pa3HOCTU faBneHuii obecneunsBaeT perynatop pacxoga FC1.
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EGA — aHanusartop otpabotaBLumx rasos (pucyHku .11 — [.15).

MoryT 6bITb MCMONb30BaHbl aHannsaTopbl COr 1 NO,. MNpy aToM MeToj yrnepofHoro 6anaHca NPUMEHSIIOT TONbKO
Ana aHanu3a C0 2. YKa3aHHble aHaIM3aTopbl KainobpyroT Tak XKe. Kak 1 aHann3artopbl 415 M3MepeHus BbIGPOCOB BpeHbIX
ra3oobpasHbix BellecTs. [JNA onpejeneHns pasnnunii B KOHLEHTPaLuusaxX AonyckaeTcs UCNob30BaTb OANH U HECKO/b-
KO aHa/IM3aToPOB. TOYHOCTb U3MEPUTENbHBIX CUCTEM AOMKHA BbITb TAKOW, YTOGbLI Gblna o6ecrneyeHa NOrpeLLIHoCTb N3me-
peHus pacxofa pasbasfneHHbIX 0TpaboTaBLUMX ra3oB * 4 %.

TT — oTBogAwmMi natpybok (pucyHkm A.9 — 0.17).

OTBOAALMNIA NATPYOOK AOMKEH:

- UMEeTb BO3MOXHO MEHbLLYIO A/TMHY, HEe NpeBbILLatoLLyo 5 M;

- UMeTb BHYTPEHHWIi juameTp He MeHee fnameTpa Nnpo6ooT6opHMKa, HO He 6onee 25 MMm:

- focTMraTtb CBOEW KOHLIEBOM YacTbio OCEBON MMHUW TyHHeNns Ans pas3basBneHns B HanpasAeHWW MO [BVKEHUIO
noTtoka.

Ecnn natpybok nmeert gnimHy He 6onee 1 M. ero Heo6xoAMMO U30AMpPOBaTb MaTepMaioM C MakCUMasbHOWM Tenno-
npoBogHocTbo 0.05 BT/(MK) 1 TonwmnHo (no paguycy), paBHoi anameTpy npo6ooT6opHuKa. Ecnnm  natpy6ok umeet
OANHY 60nee 1M, OH JO/MKEH OblTb W30AMPOBaH M HarpeT 4o TeMnepaTtypbl CTEHKN He MeHee 523 K (250 X ).

DPT — paTumk pasHoCTv faBneHui (pucyHku 1.9, A.10. 4.15).
[JaTtunk pasHOCTM AaBneHunii JOMKeH UMeTb fuanasoH n3mepeHuin He 6onee + 500 Ma.

FC1 — perynsatop pacxopa.

B n3okmHeTMyecknx cuctemax (pucyHku 4.9, [i. 10) ons noggep>kaHvua HyneBol pa3HOCTM AaBNeHUi MeXay Bbimyc-
KHOWA Tpy60ii 1 Nnpo6ooT6opHMKOM ISP TpebyeTca perynsitop pacxofa. PerynupoBaHune MOXeT 6biTb OCYLLECTBNEHO!

- ynpaBieHneM CKOPOCTbIO MM pacxoAoM MOTOKa, MAyLLero yepes BbITSHKHONM Hacoc SB, 1 noggep>xaHvem nocro-
SIHHbIX CKOPOCTW UMW pacxoja MoToka, UAyLLero yepes HarHeTaTeNbHbli Hacoc PB. BO BCEX MCMbITATENbHbLIX PEXUMAaXx
nm

- PErynMpoBKOI BbITSXKHOrO Hacoca SB Ha NOCTOSIHHbIVM pacxof no macce notoka pas6asneHHbIX oTpaboTaBLUMX
rasos 1 ynpasneHnem MOTOKOM, UAyL MM Yepes HarHeTaTeNbHbll Hacoc PB. 1. Tem cambIM, MOTOKOM Npo6bl oTpaboTtas-
LUMX ra3oB B 30HY OKO/IO HaKOHeYHVKa natpy6ka TT (pucyHok [1.10).

B cucteme c perynmpoBKOil fAaBneHWs ocTaToyHas olmnbka B KOHTYpe peryimpoBaHus fJo/mkHa 6biTh He 6onee
+3 MNa. KonebaHusa gaBneHnsa B TyHHene AnsA pasbaBneHus He AO/MKHbI npeBbiwartk + 250 MNa OTHOCUTENbHO CpeAHero
3HaueHus.

B cucteme ¢ Heckonbknmmn Tpyb6amu (pucyHok [.15) perynatop pacxoga obecneynmBaeTt COOTBETCTBYIOLLEe pa3je-
NeHune noToka oTpaboTaBLUMX ra3oB, CO3jjaBas HyNeBYy Pa3HOCTb jaBNeHUS Ha BbIXode U3 TPy6 KOMMIeKTa 1 Ha Bbixoge
13 oTBogsLLero natpybka TT. PerynmpoBaHue 3akitovaeTcsl B yNpaBieHUN pacxofoM NOTOKa BO3fyxa, MAyLero B TYH-
Henb DT. B 30HE OKOMO BbIXOAHOIO OTBEPCTUA naTpybka TT.

PCV1.PCV2 — pgpoccenb, perynvpyrowmii gaBneHune (pucyHok [.14).

Ana cuctembl € 4BYyMS yNpaBasioWmMn Tpybkamy BeHTypu (v fByMSA KannbpoBaHHbIMW OTBEPCTUSAMMU) HEOOXO-
OUMBbI ABa [IPOCCENS, Perynmpyowmx gasneHune, ns COOTBETCTBYIOLLEro pasjeneHuns notoka nytem ynpasneHus npoTu-
BOJaBNeHNeM B BbINyCckHOWM Tpybe EP un gaBneHnem B TyHHene ansa pasbasnenus DT. OguH fpoccenb JOMKeH ObiTb
pacnonoxeH B BbINYCKHOW Tpy6e 3a HaKOHEYHUKOM NPOo600T60pHMKa SP (Mo HanpaBneHWIo NOTOKa), a APYro — mMexay
HarHeTtateNlbHbIM Hacocom PB 1 TyHHenem ansa pasbasneHuns DT.

DC — pgemndumpytowas kamepa (pucyHok [.15).

Oemndupytowas kKamepa omkHa 6bITb YCTAHOBNEHA Ha BbIXOAE V3 KOMMNNEKTa Tpy6 418 MUHUMU3aLMN KonebaHni
faBNeHns B BbIMYCKHOW Tpybe EP.

VN — Tpy6ka BeHTypu (pucyHok [. 13).

Tpy6Ky BeHTypu ycTaHaBnmBaloT B TYHHene ana pasbasneHns DT, 4To6bl co3aaTh oTpuLaTenbHoe faBneHne oko-
N0 BbIXOJHOr0 HakoHeYHVKa natpybka TT. Pacxof razoBoro notoka yepes narpy6ok TT. onpegensieMblii 06MeHOM 3Hep-
rMn B 30He Tpy6KM BeHTypu, B OCHOBHOM MponopLuoHaneH pacxogy B HarHeTaTenbHoOM Hacoce PB, 4to cnoco6ctByeT
HEeN3MeHHOCTN KoaddumumeHTa pasbasneHns. MNockonbKy 06MeH 3Heprny 3aBnUcuT oT TemMnepartypbl y BbIXoga 13 natpyo-
kaTT 1 pa3HOCTM faBneHunii B BbIMyckHOV Tpy6e EP 1 TyHHene DT. peanbHblii KO3hdhULMeHT pas3baBneHns HeCKonbko
HWKe Npu Manoii Harpy3ke, 4YeM npv BbICOKOI Harpyske.

FC2 — perynaTtop pacxoga (pucyHku A.11, A.12. .16. [.17).

Perynatop pacxofa MoXeT 6bITb UCMOMb30BaH 4N yNpasB/ieHUs PacXofoM B HarHeTaresibHoM Hacoce PB u (unu)
B BbITS)KHOM Hacoce SB. K HeMy MoryT 6bITb MOABEAEHbI CUTHA/bI OT MOTOKOB OTpaboTaBLUMX ra3oB, BO34yxa Uy Tonamea
n (Mnn) otgensbHble curHanbl ot CO02unm NOX.

Mpw nogadve Bo3fyxa NoA faBneHnem (pucyHok [1.16) perynatop FC2 HenocpeAcTBEHHO ynpasaseT NOTOKOM BO3-
ayxa.

FM1 — pacxopomep (pucyHkn 4.9, 4.10. A.16. A.17).

Pacxogomep ans rasa unv gpyrve yctpoiicTea, n3Mepsitiolye NoToK/ v cryxxaliue Ansa U3MepeHus pacxoja pas-
6aBnsitoero Bo3gyxa. Pacxogomep FM1 siBnsietca thakynbTaTMBHbIM NPUG0OPOM, eCnn HarHeTarenbHblil Hacoc PB ka-
nMepoBaH ANA U3MepPeHns pacxofa.
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FM2 — pacxogomep (pucyHok O-17).

Pacxogomep Ansi rasa unu gpyrue ycTpoicTea, U3MepsitoLLime NOTOKM U CnyxKalime N5 U3MEpPEeHUs pacxoja pas-
6aBnstowero Bosgyxa. Pacxogomep FM2 siBnsietca (hakynbTaTUBHbIM NPMBOPOM, €CIN BbITSHKHOW Hacoc SB kanmbpoBaH
ANS M3MepeHns pacxopa.

PB — HarHertatenbHbIli Hacoc (pucyHku [.11— [O-14. 0.17).

Ansa perynnpoBaHuns pacxoja pasbasnsioLero Bo3fyxa Hacoc PB MoXeT 6biTb COeMHEH C perynsatopom gasne-
Hua FC1 unmn FC2. Hacoc PB He NpUMEHSIIOT, €Cnv UCNOMb3YyHOT NMOBOPOTHYIO 3aCNOHKY. HarHeTaTenbHblii Hacoc PB mo-
»XeT 6bITb NPUMEHEH 4NA N3MepeHNsa pacxoja pa3basnsiloLero Bo3gyxa, ecivm OH COOTBETCTBYHOLMM 06pa3om Kanmbpo-
BaH.

SB — BbITSDKHOI Hacoc (pucyHkun .9 — [.11. .14, 0.15. [.17).

Micnonb3yeTcsa ToNbKo ANsi YacTUYHOro ot6opa npob. Hacoc SB rnoxer 6bITb NPUMEHEH ANA U3MEPEHUs pacxoga
pa3baBneHHbIX 0TpaboTaBLUMX ra3os, €CAM OH COOTBETCTBYIOLMM 06pa3omM KaimbpoBsaH.

DAF — ¢unbTp pa3sbasnstoLero Bo3gyxa (pucyHkun .9 — [0-17).

PekomeHgyeTca hunbTpoBaTh M O4MLLATL APEBECHbIM yrnem pas6asnsitowuii Bo3ayx A ycTpaHeHUs hoHOBbIX
yrneBofopo/os. Mo Tpe6oBaHNio N3rotosuTeneli gsurateneil n B COOTBETCTBUW C MPOBEPEHHON UHXEHEPHON NpaKTUKo
[O/MKHA GbITh B3ATa Npo6a pa3GaBnsioLLero Bosgyxa ans onpeaeneHns GoHoBbIX KOHLEHTPaUuii BpeaHbIX YacTull, KoTo-
pble 3aTeM BbIUUTAIOT U3 3HAYEHWI, NONYYEeHHbIX NPU U3MepeHUN B pa3baBneHHbIX 0TpaboTaBLLMX rasax.

DT — TyHHenb Ans pas6aBneHus.

TyHHenb ANa pa3baBneHus:

- [OMKEH UMETb ANINHY, LOCTATOUHYO A1 NONHOIO NepeMeLlBaHnsa 0TpaboTaBLUMX ra30B ¢ pa3bas/siowmM BO3-
LyXOM B YCNOBMAX TYpOYNEHTHOro NOTOKa;

- LO/MKEH ObITb N3rOTOBNEH M3 HEPXXABEIOLLEN CTanu, UMEOLLEe:

OTHOLUEHME TONLWMHbI K AnameTpy He 6onee 0.025 4nsi TyHHenei BHYTPEHHUM AvameTpoM Gonee 75 M.
HOMVHaNbHYIO TONWUHY HE MeHee 1.5 MM Ana TyHHenel BHYTPEeHHUM uamMeTpoM He 6onee 75 mwm;

- [OMKEH MMETb AnaMeTp He MeHee 75 MM s CUCTEM C YacTUYHbIM OTGOPOM NPOG;

- peKoOMeHAyeTCsl U3roToB/ATb ANaMeTPoOM He MeHee 25 MM NS CUCTEM C MOMHbIM OTG0POM MNpPo6:

- MOXET 6bITb HarpeT 40 TeMnepaTypbl CTEHKN He 6onee 325 K (52 "C) HeNocpeACTBEHHO MM C NOMOLLBIO NpeaBa-
pUTENBHO HarpeToro pasb6baBnstoLLEero Bo3ayxa npy ycnoBun, 4to ero tTemneparypa He npesblwaeT 325 K (52 'C) nepepg
BBOZIOM OTpaboTaBLUMX ra3oB B TYHHe b ANA pa3basBneHus;

- MOXET UMETb U30MALMIO.

OTpaboTaBLune rasbl gBUraTens 4oMKHbl 6bITb TWATENbHO NepeMeLlaHbl C pa3baBastoLWmMM BO34yXoM. [ina cuctem
C YacTu4HbIM O0T6OPOM MPO6 Mocne BBOAA TYHHENA B IKCNyaTauuio cnefyeTt NpoBEPUTb KA4eCTBO NepemMeLlnBaHms ny-
TEeM M3MepeHust KoHueHTpauun C 0 2 npu paboTatoLlem gBurarene, No MeHblUen Mepe, B YeTbIpex paBHOMEPHO pacnono-
>KEHHbIX TOUKax TyHHens. Mpn Heo6XxoanMOCTM fJonyckaeTCcs NpMMeHeHe CMeCUTe NbHbIX conen.

MpumeyvyaHue — Ecnm Hapy>kHaa Temnepatypa OKono TyHHens gna pasbasnexus (DT) meHee 293 K (20 "C),
Heo6x0AMMO NpeAyCcMOTPeTb Mepbl, UTOObI N36eXaTb 0CaKAEHNS BPeAHbIX YAaCTUL, HA XONOAHbIX CTEHKax TyHHens. Cne-
foBaTtenbHO. PEKOMEH/YHOTCS HarpeB v (Mnun) nsonauns TYHHeNs B yCTaHOBNEHHbIX Bbille npejenax.

Mpu BbICOKMX Harpy3kax Ha fiBuratenb TyHHeNb MOXET 6bITb OXNaXAeH TakUMW HearpecCUBHbIMU CPeLCTBaMU, Kak
BEHTUNATOP, B NEPMOAbI BPEMEHU, KOraa TemMnepatypa oxnaxajarollei cybctaHumm He onyckaeTtcs Huke 293 K (20 “C).

HE — TennoobMeHHuK (pucyHku 4.14. [.15).

Tennoo6MeHHNK JOMKEH MMeTb 06beM. JOCTaTOUHbIV ANA MOAAEP>XKaHUS Temnepatypbl Ha BXOfEe B BbITS>KHOW
Hacoc SB B gnanasoHe = 11 K (11 "C) oTHOCUTENbHO cpefHel paboyeil Temneparypbl, HabMOAaeMOV B UCNbITAHUN.

2.3 CucTtema c NonHbIM pa3baBneHnem noToka

Cuctema, nokasaHHas Ha pucyHke /[l. 18. ocHoBaHa Ha pa3basneHnn BCero notoka otpaboTasLLMX ra3oB B COOTBET-
CTBUM C KOHUenuuen ot6opa nNpobbl NOCTOAHHOrO o6bema CVS. B aToM cnyyae HeO6X0AMMO U3MepSTb NOHbI 06bemM
cMecy oTpaboTaBLUMX ra3oB 1 pasbasnstowero Bo3gyxa. [lonyckaercs NpMMeHsTb Kak Hacoc ¢ 06beMHbIM perynmposa-
Huem PDP. Tak 1 TpybKy BeHTypu ¢ kputnyecknm pacxogom CFV.

Ana nocnepyrowero HaKonneHns BpefHbIX YacTuy, npoba pasbasneHHbIX 0TpaboTaBLUMX ra3oB JO/MKHA ObITb Ha-
npasneHa B cucteMy ot6opa npob BpeaHbIX YacTuy, (2.4 HacTOALEro fJONOoNHeHus, pUcyHkn 0.19 n [.20). Ecan ato
oCyLLecTBAsSETCA HenocpeAcTBEHHO, TO MMeeT MecTo OfHOKpaTHoe pa3sbasneHve. Ecnu npoby pasbasnaioT ele pas B
[ONOMHNTENLHOM TyHHene 4NA pa3baBneHns, TO Takyto CXxeMy OTHOCAT K CUCTEME C [jBOHbIM pa3basneHnem. 31a cxema
nonesHa B cay4yas, Korja TpeboBaHusa K Temneparype Ha NnoBepxXHOCTU huibTpa He MOryT ObITb BbINONHEHbI NMPU OLHO-
KpaTHOM pa36asieHnn. HecmMoTps Ha TOo. YTO cucTema C BOHbLIM pa3baBneHveM B OonpefeNeHHoN CTeneHn OTHOCUTCS K
cucteMaMm pasbaBneHusi, ee onucaHve jaHo B 2.4 HACTOSILLEro JONONHEHMA 1 Ha pucyHke [1.20. rge onucaHa cuctema
oT6opa Npo6 BpeAHbIX YacTuLl, MOCKOMbKY cucTeMa C iBOMHbIM pa3basneHnem ncnonb3yeT 60NbLUNHCTBO KOMMOHEHTOB
TUNOBOW cnucTeMbl 0T60pa NPo6 BpefHbIX YacTul,.
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PucyHok [1.18 — Cuctema pasbasneHns NONHOro NoToka oTpaboTasLUmMX ra3os

Becb NOTOK Hepa3b6aBfneHHbIX OTpaboTaBLUMX ra30B NepeMeLLnBaeTcs ¢ pa3baBnatoLLMM BO3LYXOM B TyHHene Ans
pasbasneHus. Pacxog pasbasneHHbIX 0TpaboTaBLLUNX ra30B N3MEPSOT C NOMOLLBIO IGO0 Hacoca ¢ 06beMHbLIM Perympo-
BaHnemMm PDP. nn60o Tpy6kn BeHTypu c KpUtndecknm pacxogom CFV. Ina coOTBETCTBYIOLLErO BblAeNeHMsA NoToKa Npoobbl,
MAYyLWEero B yCTPOWCTBO A1 ONpejeneHns BpeaHbIX YacTul, 1 ANs onpefeneHus pacxofa MOXeT 6biTb MCNonb30BaH
TENN006MeHHUK HE nnn aneKTpoHHbI KomneHcaTop pacxoga EFC. Tak Kak onpegeneHne Maccbl BpefHbIX YacTuL, OCHO-
BaHO Ha aHa/nn3e NONHOro NoToka pa3basneHHbIX 0TpaboTaBLUMX ra3oB, OTCYTCTBYeT HE06X0ANMOCTb pacyeTta Koahdu-
LumeHTa pasbaBneHus.

2.3.1 KOMMOHEHTHI, NOKa3aHHble Ha pycyHKe [1.18:

EP — BbInyckHas Tpy6a.

[nnHa BbINYCKHOW TPyGbl OT BbINYCKHOIO KONNEKTOpa ABUraTens, Bbixoja U3 TypboHarHetarenst Uam Katanutmyec-
KOro HeliTpanusartopa A0 BXofa B TYHHENb AnA pas3baBneHus JomkHa 6biTb He 60nee 10 M. Ecnn gavHa BbINyCKHOM
TPy6bl NpeBbIIAET 4 M. TO OHa. 3a UCKIIOYEHMEM yyacTKa ANHOM 4 M OT BbINYCKHOIO KONNEKTopa ABuUraTens, Bbixoga u3
TypboHarHeTtarens Unn KataiMtMyeckoro HeiTpanusaropa, JomkHa 6biTb N30AMpOBaHa. VIckitoueHne coctaBnseT Takoke
BCTPOEHHbIN B TPYOYy AbIMOMEpP. €cnv ero Ucnonb3ytoT. ToNwmnHa n3onaunm JomkHa 6biTb He MeHee 25 Mm. Tennonpo-
BOAHOCTb M30/MSILMOHHOTO Marepuana, MW3MepeHHas npu Temneparype 673 K (400 "C), pomkHa bbITb He 6onee
0.1 BT/(MK). Ans yMeHbLUEHMSA TENNOBOW MHEPLMU BbINYCKHOW TPyObl peKOMEHAYETCS OTHOLLUEHWE TONLWMHbI TpyObl K
anameTpy He 6onee 0.015. NpuMeHeHne rMbKNxX ceKLMn LOMKHO OrpaHNYMBaTbLCA OTHOLLIEHMEM WX A/IHbI K AnamMeTpy He
6onee 12.

PDP — Hacoc ¢ 06beMHbIM perynnpoBaHuem.

Hacocom PDP n3mepstoT pacxof BCero notoka pasbtasneHHbIX 0TpaboTaBLUMX ra30B, OCHOBbIBasACb Ha Yncne 060-
poTOoB Bana Hacoca 1 ero paboyem o6beme. MNpoTMBOAABNAEHNE CUCTEMbI BbIMyCKa He JOMKHO UCKYCCTBEHHO MOHMKATLCA
Hacocom PDP unu cuctemoii Brycka pasbasnstolero Bodgyxa. Ctatmyeckoe npoTMBOAaBAEHNE Ha BbINycke, U3MepeH-
Hoe npwu paboTatoliem Hacoce PDP. foMKHO HaxoanTbCs B AnanasoHe +1.5 klMa oTHOCUTeNbHO CTaTUYeCKOoro AaBneHus,
N3MEPEHHOro Npu OTCOEAUHEHHOM Hacoce PDP npu Tex ke yactoTe BpalleHus gBuratens u Harpyske. Temneparypa
rasoBoli CMecn HenocpejCcTBEHHO nepef BXo4oM B Hacoc PDP gomkHa 6biTb B fuanasoHe + 6 K oT cpefHeli paboueri
TemnepaTtypbl, HabngaemMoli B UCNbITaHUM NPU OTCYTCTBMM KOMMeHcaTopa pacxofa. KomneHcaTtop pacxoga fonyckaet-
€A NPUMeHATb TONbKO B TOM Cnyyae, Korja Temneparypa Ha Bxofe B Hacoc PDP He npesbiwaet 323 K (50 “C).

CVF — Tpybka BeHTypu ¢ KPUTUYECKUM PaCXOLOM.

Tpy6koii CVF n3mepsatoT pacxof Bcero notoka pasbasneHHbIx 0TpaboTasBLUNX ra3oB, ycTaHaBAMBas Pacxoj B ycno-
BUSAX ApoccenmpoBaHusi (Kputudeckuii pacxof). CTaTmyeckoe NpoTUBOAABAEHME Ha BbINyCKe, M3MepeHHOoe Npu Nog-
KtoYeHHol Tpybke CVF. JOMKHO HaxoguTbCcs B fnanasoHe +1.5 k/la OT cTaTM4ecKoro gaBneHus, U3MepPEeHHOro npu
oTcoeAnHeHHOW Tpy6ke CVF npu Tex ke yacToTe BpalleHus ABuratens n Harpyske. Temneparypa ra3oBoii CMecu Henoc-
pefCcTBEHHO nepef BXofom B Tpy6Ky CVF fomkHa 6bITb BnanasoHe +11 K oT cpegHeli paboyeil Temnepartypebl, Habnto-
faemMoli B UCMbITaHWM NPY OTCYTCTBMM KOMMEHcaTopa pacxofa.
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HE — Tennoo6bMeHHUK (haKynbTaTMBHO, €Cv NCNOoNb3YHT KomneHcartop EFC).
Tennoo6MeHHUK AOMKEH NMeTb 06beM. JOCTaTOUHbIV AN NOAAEePXKaHUs TeMnepaTtypbl B yKasaHHbIX BbllLe npeje-
nax.

EFC — 3neKTpOHHbI/ KOMMeHcaTop pacxoja.

Ecnu Temnepatypa Ha Bxoge B Hacoc PDP wan Tpy6ky CVF He nogaep>xuBaeTcs B npefenax, yCTaHOBAEHHbIX
Bbllle, TpebyeTcs cucTeMa KoOMMeHcaummn pacxoga, obecneumsarolas HenpepbIBHOE N3MeEPEeHre pacxoja v perynmposa-
HVe COOTBETCTBYIOLLEro pasjeneHus npob B cucteme otb6opa npob BpefHbIx YacTul,. C 3TOl Lienblo NCNOoNb3YH0T Henpe-
PbIBHO M3MepsieMble CUTHa/bl, KOPPEKTUPYIOLLME pacxof Notoka npobbl, NPOXogsaLero Yyepes hunbTpbl 418 OCaKAEHUS
BpefHbIX YacTuL, CMCTeMbl 0T6opa NpPo6 BpefHbIX YacTul, PSS (CM. 2.4 HacTOSILLEro 4oNOoAHEeHNs 1 pucyHkn [1.19 n [1.20)
COOTBETCTBEHHO.

DT — TyHHenb ans pasbasneHus.

TyHHenb Ans pa3baBneHuns JOMKeH:

- UMEeTb OCTAaTOYHO Masiblil fuameTp, YTo6bl co3faBath TYpGYNEeHTHbIN NOTOK (Yncno PeHonbaca — 6onee 4000).
1 focTaTouHYIO ANHY, 4TO6bl 06ecneumBaTb NMONHOE NepemellviBaHve oTpaboTasBLluMX ra3oB C pas3basnsaloLM BO3Ay-
XOM; ONyCKaeTcsi UCNo/b30BaHne nepemMeLuvsBaroLLmxX Hacajok;

- UMeTb fuameTp He MeHee 460 MM Npu cucTeme OAHOKPaTHOro pasbaBneHus;

- UMeTb fuamMeTp He MeHee 210 MM Npu cUcTeMe [BOMHOIo pas6aBneHus;

- 6bITb M30/MPOBaAH.

OTtpaboTaBLune rasbl gBUratens JOMKHbI NPU BXOAe B TYHHeNb 6bITb HaMpas/eHbl N0 NOTOKY U NONHOCTLIO Nepeme-
LaHbl.

B cucteme ofHoKpaTHOro pasbtasneHuns npoba n3 TyHHens ana pasbasneHns nepeTekaeT B CMCTEMY oT6opa npob
BpefHbIX YacTuy PSS (2.4 HacToALLero JONONMHEeHUA U PUCYHOK [.19).

B cucteme fiBoiHOro pas6asneHuns npo6a u3 TyHHens s pastasneHusi nepetekaet B JONONHUTENbHbIN TYHHENb
ANs fanbHelillero pas6asneHus, a 3aTem NpoxoauT B PUNbTPbI AN OCAXKAEHWA BpefHbIX YacTul, (2.4 HacTosLLero fo-
nosHeHns 1 pucyHok [1.20). MponyckHas cnoco6HocTb Hacoca PDP unu Tpy6kn CFV gomkHa 6biTb fOCTATOYHOM Ans
npotekaHus pasbaBneHHOro noTtoka oTpaboTaBLUMX ra3os Yepe3 TyHHenb DT npu Temneparype He 6onee 464 K (191 'C)
B 30He BX0fa B NPO600T60PHMK. CucTemMa AoNoNHMTEbHOIO pa3basneHns JomkHa obecneunsaTtb nogady oCTaTouHOro
KonnuyecTsa AONONHUTENbHOrO pasbasnstowero Bo3gyxa, Ytobbl noggepxusarb TeMnepatypy ABakabl pa3baBneHHoOro
notoka otpaboTasLunX ra3os He 6onee 325 K (52 "C) HenocpefCTBEHHO nepey nepBbiM hUAbTPOM AN OCAXKAEHUA BPea-
HbIX YacTuLl,.

DAF — ¢unbTp pa3b6asnsioLero Bo3gyxa.

PekomeHgyeTcs hunbTpoBaTh M oUMLLATbL APEBECHbIM Yrnem pa36asnsolmnii Bo3ayx A8 ycTpaHeHUsi OHOBbIX
yrneBofoposoB. Mo TpeGoBaHWIo n3roToBuTeneli ABuraTeneii U B COOTBETCTBMN C NPOBEPEHHON MHXEHepHOI NpaKTnKoii
[O/MKHA GbITh B3ATA Npo6a pa3GaBnsioLLero Bosgyxa ans onpeaeneHns GoHoBbIX KOHLEHTPaUuii BpeaHbIX YacTull, KoTo-
pble 3aTeM BbIUMTAIOT U3 3HAYEHWIA, NONYYEHHbIX NPU U3MEPEHUN B pa36aBieHHbIX OTPaboTaBLLMX rasax.

PSP — npo600T60pHMK ANA BPefHbIX YacTuL.

Mpo600T60PHMK — OCHOBHAs YacTb Nnatpybka oTBoAa BpeaHbiX Yactuy PTT. Mpo600T60PHUK;

- BO/MKEeH ObITb YCTAHOBNEH TaK. YTOObI ero Topel 6bin HanpasneH NPOTUB NOTOKa, B 30He, rae pasbasnstownii
BO3/lyX 1 oTpaboTaBsLUMe rasbl XOPOLLO NepPeMELLNBAIOTCH, & UMEHHO, Ha OCU TyHHens Ans pasbasneHnsa DT Ha paccTos-
HUKW, NpubansnTensHo. 10 fuameTpoB Mo HanpasNeHUI0 MOToKa OT TOl TOUKM, rae oTpaboTaBLumne rasbl BXOAAT B TYHHENb
ans pasbaBneHus;

- BO/MKEH UMEeTb BHYTPEHHUI anameTp He MeHee 12 mMw;

- MOXET O6bITb NOArOpeT. OAHAKO TemMneparypa ero CTeHOK He fo/mkHa npesbiwats 325 K (52 *C). MNogorpes MoxxeT
6bITb Kak HenocpeACTBEHHbIM, TaK 1 C MOMOLLbIO NpeABapuTenbHO HarpeToro pas6asnsatoLero Bo3gyxa npy ycnoBun, Yto
Temneparypa Bo3gyxa He npesbiwaeT 325 K (52 °C) nepej Bxogom B pa3baBnatowmii TyHHeNb oTpaboTaBLUMNX ra3oB;

- MOXET UMEeTb U30MAUMIO.

2.4 Cwuctema ot6opa npob BpeaHbIx Yactuy PSS

Cuctema oT60pa Npob BpeAHbIX YacTul, HeobxoanMa ANA UX OcaxAeHus Ha unbTpe Ana otbéopa BpefHbIX Yac-
™Mu. B cnyyae nonHoro otéopa npo6 u4yacTMYHOro pasbasneHns notoka oTpaboTaBLUNX ra3oB, KOrja YacTb NnoToka oTpa-
60TaBLUMX ra3oB, NogBeprHyTas pasbasneHunto, ABnsieTca Npoboli N LeNKoM NpPoXoauT Yepes unbTp, cucrema pasbas-
neHna (2.2 HacTosLLero AononHeHus, pucyHkn [.12 n [1.16) n cuctema ot6opa Nnpob cocTaBnAtoT, kak NpaBuio, eanHbIi
6nok. B cnyvae yactmyHoro otéopa nNpo6 v 4acTMYHOro UK MOMHOTo pas3basneHns NoToka oTpaboTaBLUMX ra3os, Korga
yepe3 PUNbTP NPOXOANT TONBbKO YacTb pa3baBneHHbIX OTpaboTaBLUMX ra3oB, cuctemMa pasbasneHns (2.2 n 2.3 HacTosLe-
ro JononHeHns u pucynkn 0.9 — A.11. 0.13 — [.15, A.17. [.18) n cuctema ot6opa npob6, Kak npasuio, COCTaBsAOT
oTAenbHble 6NoKN.

B HacTosem cTaHgapTe 670K NOBTOPHOro pas6asneHuns (PUCyHOK [1.20) cucTeMbl NONHOro pasbasneHns noToka
paccMmaTtpuBatoT Kak MOANpUKaLmUIo TMMOBOW CMCTeMbl 0T60pa NpPo6 BpeAHbIX Yactul, (CM. pucyHok [1-19). Cuctema fo-
NOMHUTENBHOIO pa3basneHns BKIOYaeT B Ce651 BCe OCHOBHbIE 3/1eMEeHTbl CUCTEMbI OT6Opa NPo6 BpefHbIX YacTul, Takue
KaK punbTpofep>Katenu. Hacoc Nepekayvkn Npoob, a Takke HEKOTOPbIE ANEMEHTbI, clyXKallme Ansa pas3basBneHuns, Takne Kak
fetann 4Na nogayun pasbasnsatolLlero Bo3fyxa 1 TYHHenb A5 JONONHUTENbHOro pa3basneHus.
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Bo mn3bexkaHve no6bIX NOMEX B KOHTYpax perynmpoBaHus peKoMeHAyeTcs, YTobbl HAacoC ANA nepekayky npob pa-
6oTan B Te4eHne Bcell npoueaypbl UCNbITaHWii. B cnyyae npumeHeHns meToga € ogHUM (MALTPOM cnejyeT UCMnoNb30-
BaTb CMCTEMY C OBXOAHbIM KaHaTOM, YTOGbl HanpasnATb NPobbl K hunbTpam AN oT60pa Npobd B COOTBETCTBYHOLME
MOMEHTbI BpeMeHW. BavsHue npouegypbl NepeknioveHnsi NOTOKOB Ha KOHTYPbl peryimpoBaHust HE0O6XoAnMO CBeCTU K
MUHUMYMY.

Mpoba pasbasneHHbIX 0TpaboTaBLUNX ra3os (CM. puCy-
HOK [1.19) oTbupaetcs u3 TyHHena ansa pasbasneHuns DT cuc-
TeMbl NOHOTO UMM YaCTUYHOTO pa3baBneHns 1 nponyckaeTcs
Yyepe3 NPo600T60PHMK BPeHbIX YacTul, PSP n natpybok oTBo-
fa BpefHbIX yactuy PTT ¢ nomoublo Hacoca Ana nepekayku
npo6bl P. NMpo6a npoxoauT yepes unbtpogepxxartens (hunb-
Tpogep>katenn) FH, cogepxxawmini unbTpbl 4NA OCAKAEHUS
npo6 BpefHbIX Yactul,. Pacxos notoka npobbl KOHTpoONnpyeTt-
cA perynatopom pacxofa FC3. Ecnv ucnonb3yroT 3NeKTPOH-
Hblli KOMMeHcaTop pacxoga EFC (cm. pucyHok [,.18). pacxop
pasbaBneHHbIX OTpaboTaBLUMX ra3o0B CAY>XWUT ynpasnsiowum
curHanom ana perynatopa FC2.
Mpoba pa3baBneHHbIX 0TpPaboTaBLUMX ra3oB (CM. pucy-
HOK [1-20) HanpaBnseTcsa U3 TyHHensa gna pas3basnexHma DT cu-
cTeMbl NONHOro pas6aBneHns nNoToka vepe3 NPO60O0TEOPHUK
BpeAHbIX yacTuy, PSP 1 natpybok oTBoAa BpeaHbIx YacTuy, PTT
B TYHHe/b ANs AONONHUTENbHOrO pasbasneHus SDT. rae oHa
pasbaBnseTcs BTOPMYHO. 3aTem npoba NnpoxoauT yepes huib-
TpogepxkaTens (hunbTpogepxxarenn) FH, rge yctaHoBNeHbI
punbTPbI AN OCaXKAEHMA BPeAHbIX YacTuy. Pacxop pa3bas-
nAloLLEero Bo3fyxa, Kak npaBuio, NocTosiHHbIM, NOCKONbKY pac-
XOA Npo6bl KOHTPONMPYETCA perynsaTopom pacxoga FC3. Ecim
MCNONL3YHOT 3NIEKTPOHHbI KoMMeHcaTop pacxoga EFC (cm. pu-
CyHOK [1.18). TO cymMmapHbIii pacxog pa3basneHHbIx oTpabo-
PucyHok [1.19 — Cuctema ot6opa npo6 BpesHbIX TaBLUMX ra30B CAYXXWUT yNpaBAsIoLLMM CUTHANOM AN PErynato-
yactuy (PSS) pa FC3.

PucyHok .20 — CucTtema gBoliHoro pastasneHus (DDS (TONbKO 4N CUCTEM C MOMIHbIM NOTOKOM OTPa60oTaBLUMX
rasos)]

2.4.1 KOMMOHEHTbI, NoKa3aHHble Ha pucyHkax [.19 v [1.20:

PTT — natpybok oTBOAa BpeAHbIX Yactul, (pucyHkn 4,.19 v [.20).

LnuHa natpy6ka oTBOja BPeAHbIX YacTuL, JOMKHA 6bITb MUHMMaNbLHOV U He npeBblwatb 1020 Mm. IAe 3To npume-
HUMO (HanpumMep, 4NA CUCTEM C YaCTUYHbIM pa3basBneHnem MoToka M C YacTUYHbIM 0T60POM NPO6 M CUCTEM C NOMHbLIM
pasbasneHmem notoka), AnMHa npoboot6opHMKa (SP, ISP, PSP — cm. 2.2 1 2.3 HacTosLWero ON0NHEHMUS) OMKHA ObITb
BK/IHOYEHA B 06LLYIO ANMHY naTpybka PTT.

[nnHy natpy6ka PTT onpegensor:

-4NA CUCTeMbl CHACTUYHbIM pas3basBneHnem noToka v YaCcTUYHbIM 0T6OPOM NPO6 1 CUCTEM C MONHLIM OAHOKPATHLIM
pasbaBneHmem NoToka— OT HaKoHe4YHMKa NpobooTbopHuKa (SP. ISP. PSP coOTBETCTBEHHO) O BXOAa B (hnnbTpoaepka-
Tenb;
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- AN CUCTEM C YaCTUYHbIM pa3basB/eHneM NoToKa 1 NoHLIM OT6OPOM NPO6 — OT OKOHYaHWA TYHHenNsa ansa pasbas-
neHnsa 40 BXoda B hnnbTpofepkartensb;

- 4N CUCTEM C NOMHbIM [BYKPaTHbIM pa3basneHnemM Notoka — OT HaKOHeYHuKa npo6ooT6opHuka PSP go TyHHens
N5 NOBTOPHOrO pa3baBneHus.

Natpy6ok oTBOAA:

- MOXXET 6bITb NOAOTPET, OAHAKO TEMMeparypa ero CTeHOX He fo/mkHa npesbiwaTtb 325 K (52 *'C). NMogorpes MoxeT
6bITb Kak HenmocpeACTBEHHbIM, TaK 1 NpeABapuTebHO HarpeTbiM pa36basnaioLLMM BO34yXOM NpU YCIOBUW, 4TO ero Temne-
patypa He npesblwaeT 325 K (52 "C) nepeg noctynneHmemM B TYHHeNb AN pa3basneHns oTpaboTasLUNX rasos;

- FNOXeET ObITb N30IMPOBaH.

SDT — TyHHenb 4N5 AONONHUTENbHOTO pasbasneHuns (pUcyHok [.20).

TyHHenb ANst 4ONONHUTENbHOTO pa3baBneHns Jo/MKEH UMETb fuamMeTp He MeHee 75 MM 1 6bITb 4OCTaTOYHON’ ANn-
Hbl 4151 TOTO, YTO6bI 06ecneynTb BpeMs 3aepXKn ABarkabl pazbasneHHoN Npobbl He MeHee 0,25 c. MNMepBUYHBIN PunbTPo-
fepxxatenb FH gomkeH 6bITb pacnonoXXeH Ha pacctosiHum He 6onee 300 MM OT BbIxoga U3 TyHHens SDT.

TyHHENb 4151 [ONONHUTENbHOTO pa3basBneHus:

- MOXET O6bITb NOJOrPET, OAHAKO TeMneparypa ero CTeHOK He fo/mkHa npesblwaTtb 325 K (52 *C). MNogorpes MoxxeT
6bITb KakK HENOCPEACTBEHHbIM, TaK 1 MpeABapuTenbHO HarpeTbiM pa36tasnsatow MM BO34yXOM Mpu yCNOBUK, YTO ero Temne-
patypa He npesblwaeT 325 K (52 "C) nepef nocTynneHnem B TYHHeNb ANS pa3baBneHns otpaboTaBLUMX ra3oB:

- MOXXET 6bITb N30IMPOBAH.

FH — dunbTpogeprkatens (hunbtpoaep>karenm) (prcyHku [.19 un [1.20).

[nA OCHOBHOIO N AONONHUTENLHOTO (PUNLTPOB MOTYT GbITb MCMONL30BaHbI 0OLME UK OTAebHble (PUNLTPOAEP-
»xarenn. lomkHbl 6bITb BbIMNONHEHbI TPeboBaHNA 4.1.3 [OMNOAHEHNS 4 K NPUNOXKEHWIO [1.

dunbTpogepxxatens (hunbTpogepkarenn):

- MOXET O6bITb MOAOTrPET, OAHAKO TemMneparypa ero CTeHOK He fo/mkHa npesbiwartsk 325 K (52 'C). MNogorpes MoxkeT
6bITb KakK HENOCPEACTBEHHbIM, TaK 1 MNpeABapuTenbHO HarpeTbiM pa36tasnsatow MM BO34yXOM Mpu yCNOBUM, YTO ero Temne-
patypa He npeBbiwaeT 325 K (52 °C) nepeg nocTynneHneM B TYHHeNb AN pa3basneHns otpaboTaBLUNX ras3os;

- MOXXET 6bITb N30IMPOBAH.

P — Hacoc gna nepekayku npo6 (pucyHku .19 n [.20).

Hacoc gna nepekauku npo6 BpefHbIX YacTul, AOMKeH ObiTb PacnonoXeH Ha pacCcTosHUKM OT TYHHensa Ans pasbas-
NeHns. [OCTaTOYHOM ANS NoAJepXKaHWs MOCTOSHHOW TemnepaTypbl Ha BXOAEe B HACOC C NpeAeNlbHbIMU OTKIOHEHVAMM
+ 3 K. ecnm He npegycMoTpeHa KoppeKkuus pacxoga ¢ NomoLLbio perynstopa FC3.

DP — Hacoc A5 nofayun pasbaBnstoLero Bosgyxa (pucyHok f.20).

Hacoc gns nogayn pas6asnsatoLlero Bo3gyxa fo/mKeH ObIiTb PACMONOXKEH TaK. YTOObl BO3AyX A5 AOMOAHUTENbHOTO
pasbasneHus umen temneparypy 298 K+ 5 K (25 "C =5 'C), ecnm OH He 6bin nogorpeT npegsaputensHo.

FC3 — perynaTtop pacxoga (pucyHku [.19 v [1.20).

Perynatop pacxoga NpUMEHSIOT NS KOMMEeHcaunn BANSHUSA Ha pacxof Npo6bl BPeAHbIX YacTul, U3MeHeHWli Tem-
neparypbl UNpoTMBOAABNEHNS B NPO6G00T60PHOI MarmcTpanu B ciyvyaB HEBO3MOXXHOCTU NCNONb30BaHUS ipYTUX CPeACTB.
Perynsatop pacxofa Heob6xoanm npu ncnonb3oBaHn KoMmneHcaropa EFC (pucyHok [1.18).

FM3 — pacxopomep (pucyHkn [1.19 n [1.20).

[a3oBbIii pacxofomMep MAM Apyroe ycTpoWcTBO ANA U3MEPeHUs pacxofa Npobbl BpeAHbIX YacTul, JOMKHO 6biTb
pacnonoXeHo Ha AOCTaTOYHOM PacCTOSIHUM OT Hacoca Ans nepekavkn Npob6 P. Tak 4Tobbl Temnepartypa rasa Ha Bxofe
ocTaBanacb MOCTOSAHHOW C NpefenbHbIMU OTKIOHEHMAMM £ 3 K. ecnn KoppeKuus ¢ MoOMOLLbIO perynstopa FC3 He npume-
HeHa.

FM4 — pacxogomep (pucyHok [1.20).

[a30BbIl pacxogomep uUan Apyroe ycTpOMCTBO AN U3MepeHusi pacxoja pasbasnaiollero Bo3fyxa pacnonaratot
Tak. 4To6bl TemMMepaTypa rasa Ha Bxoge cocTtasnsana 298 K+ 5 K (25 *C £ 5 “C).

BV — wwapoBoii 3aTBOp (haKynbTaTBHO, pUCYHKM [.19 1 [.20).

LLlapoBoii 3aTBOP AOMKEH UMETb BHYTPEHHUI AMamMeTp He MeHee YeM BHYTPeHHU AnameTp natpybka oTBoaa Bpes-
HbIX YacTuy PTT 1 BpemA nepekntoyeHna meHee 0.5 c.

MpnmeyvaHune — Ecnu HapyxHaa Temneparypa 0Kono npo6oot6opHuka PSP. natpy6ka PTT. TyHHenss SDT un
unbTpogepkareneit FH meHee 293 K (20 'C), He06X0AMMO NpeaycMOoTpeTb Mepbl, UCKIKOYAIOLLMEe OCabKAeHNE BPeHbIX
HYacThL, Ha XONOAHbIX CTEHKAX 3TUX YCTPOICTB. M03TOMY PEKOMEHAYIOT NOAOTPEB 1 (MK) N30NSALMIO YKa3aHHbIX yCTPOICTB
B rpaHuvuax, ycraHaBiMBaeMbIX COOTBETCTBYHOLUMMW NpefnucaHnsiMn. PeKoMeHfyeTcs Takoke, YTobbl Temnepartypa Ha
NOBEPXHOCTU (PunbTpa B MpoLiecce ocaxaeHns npobbl 6bi1a He meHee 293 K (20 *C).

Mpwn pa6oTe guraTens Npu BbICOKMX Harpy3kax BbiLleynoMsHYTble yCTPOCTBA MOXHO OX1aXkaaTb HearpecCuBHbI-
M1 CpeAcTBaMu, TakuMu Kak BEHTUASTOP, ecnu Temnepatypa OXnadKjalolweih cybcTaHuMM He OnycKaeTCs Hbke
293 K (20 *C).
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3 OnpepeneHne AbLIMHOCTHU

3.1 BBegeHune

Mogpasgensl 3.2. 3.3 HACTOALLEro JONONHEHUS U pUCYHKU [1.21 1 [1.22 copepykaT NoApO6HbIe onucaHns peKoMeH-
fyeMblX ibIMOMePOB. MOCKONbKY Ha AbIMOMEpax pasinyHbIX MOANMUKaLMA MOryT 6bITb NMONYyYEeHbl IKBUBANEHTHbIE pe-
3yNbTaTbl. TOYHOE COOTBETCTBME fbiIMOMepa pucyHkam .21 u .22 He TpebyeTcs. [lonyckaeTca ncnonb3oBaHve Aonon-
HUTENbHbIX KOMMOHEHTOB, TaKuX Kak MU3MepuTenbHas annaparypa, KnanaHbl, COneHoubl, HacoCbl U Nepektoyareny, Ans
nonyyYyeHns [ONONHUTENbHON WHDOpPMauMnM 1 ANS KoopauHauuu YHKUWA OTAenbHbIX cUcTeM. [lpyrne KOMMOHEHTbI,
(PYyHKLMOHMPOBaAHNE KOTOPbIX HEe BbI3BAHO HEOGXOAMMOCTbIO 06EeCcneynTb TOYHOCTb PaboTbl OTAENbHBLIX CUCTEM, MOryT
6bITb UCKIOYEHBI, €CAN UX UCKIOYEHe OCHOBAHO Ha MPOBEPEHHON NHXXEeHepHO npakTuke.

MPUHLMN N3MepeHVs bIMHOCTU 3aK/toYaeTcs B TOM. UTO NapaMeTpbl CBETOBOIO nyya, NPOXOAALLEro CKBO3b fjbIMO-
BOW CTONG onpejeneHHoW ANNHbI, N3MEepSoT 1 YacTb 3TOr0 NepBOHaYaNbHOro fyya, AOCTUrLLYIO CBETONPUEMHMKA, UC-
nonb3yloT AN OLEHKV NapaMeTpoB CBETOMOrNOWeHNs cpefbl. Cnocobbl N3MepeHUs bIMHOCTU 3aBUCST OT KOHCTPYKLK
annaparypbl, 1 3TO M3MepeHe MOXeT ObiTb NPOBEfEHO B BbIMYCKHOl TPy6e (MOMHOMOTOYHbIA BCTPOEHHbIV AbIMOMEP)
UMM Ha KOHLEBOI YacTu BbINYyCKHOW Tpy6bl (MONHOMOTOUHbIN KOHUEBO AibIMOMEp), UAKN NyTeM OTBOAA NPOGbI 13 BbIMyCK-
HOUi TPyObl (AbIMOMEp Ha YacTUYHOM MOTOKe). [lna onpefeneHnsa KoadduLeHTa CBETONOMOLEHNSA NO CUTHaNY 3aTyxa-
HUS N3rOTOBUTENb MHCTPYMEHTA AOMKEH yKasaTb ONTUYecKyto 6a3y AbiMomMepa.

3.2 [IONHONOTOYHbIV ibIMOMEP

MoryT 6bITb MCNONb30BaHbl MONHOMOTOYHbIE AbIMOMEPbI BYX OCHOBHbIX TUMOB (PUCYHOK [1.21). Mpu BCTPOEHHOM
AblIMOMepa U3MepsAoT CBETONOrNoLeHne MoMHOro AbIMOBOrO 3apsija, HaxoasaLLerocs B BbiMyCKHOW Tpyb6e BMecTe ¢ oTpa-
60TaBLIMMUN razamu. B gbiIMoMepe 3Toro Tuna aekTnBHan ontuyeckas 6asa onpegensieTcs KOHCTPyKUMe abiIMoMepa.

Mpn KOHLEBOM AbIMOMEpE CBETOMOrnoLweHne NoMAHOro bIMOBOrO 3apsja U3MepsloT Ha BbIXOAE W3 BbiMyCKHOW
Tpy6bl. B fbiIMOMepe 3TOro TMna 3 eKkTnBHaA onTuyeckas 6asa onpefensieTcs KOHCTPYKLUMel BbIMyCKHOW Tpy6bl 1 pac-
CTOSIHMEM MeXX[y TOPLOM BbIMYCKHOI TPy6bl 1 JbIMOMEPOM.

3.2.1 KOMMNOHEeHTbI AbiIMOMepa. U306paKeHHble Ha pu-
cyHke [1.21:

EP — BbInyckHas Tpy6a.
Mpn Mcnonb3oBaHMN BCTPOEHHOTO AbIMOMEpPa He [0/-
>KHO ObITb HMKaKNX U3MeHeHWUl i anameTpa BbINyCKHON TPyObl
Ha y4yacTKax fiIMHOW A0 Tpex AMamMeTpoB BbIMYyCKHOW TPy6bl
[0 BXO/ia B 30HY U3MepeHUii 1 3a BbIXOAOM U3 Hee. Ecnu gna-
MeTp 30Hbl M3MepeHuii Gonblue guamMeTpa BbINyCKHOW Tpy6bl,
peKoMeHayeTCsi NnaBHbIVi epexop OT BbINyCKHON TPy6bl K 30He
N3MepeHuii nepes BXOAOM B 3Ty 30HY.
B cnyyae mMcnonb3oBaHUA KOHLEBOrO [ibiIMOMepa KOH-
ueBasi YacTb BbIMYCKHOW TPy6bl ANNHOK 0.6 M foMmKHA MEeTb
Kpyrnoe nonepeyHoe ceveHve 1 Ha 3TOM yHacTKe He [JOMKHO
6bITb M3rMBOB 1 KONEH. TopeLl, BbINyCKHO TPYGbl JOMKEH ObITh
PucyHok [1.21 - MOAHOMOTOYHbINM AbIMOMEpP obpesaH NeprneHAVKyNsapHO K ocu Tpy6bl. [lbiIMOMep AO/mMKeH
6bITb YCTAHOBNEH MO OCU BbIXOAALLEro U3 TPy6bl AbIMOBOrO 3apsiia Ha paccTosiHum (25 + 5) MM OT TopLua BbIMyCKHOM
Tpy6bl.

OPL — onTtnyeckas 6a3a gbiMomMepa.

[nvHa nyTu, NPOXOAUMOro y4oM B fibIMOMeEpe Yepe3 3afbIMIeHHOe NPOCTPaHCTBO OT UCTOYHMKA CBeTa A0 CBe-
TONpueMHMKa. KOppeKTMpoBaHHas, ecnn TpebyeTcs, ¢ yHeTOM HepaBHOMEPHON NNOTHOCTU U KpaeBoro addekra. OnTu-
Yeckyto 6a3y AbiIMOMepa ycTaHaBIMBaeT ero N3roToBuTe/b C y4eToM N6bIX Mep. NPMHMMaeMbIX NPOTUB 06pa3oBaHus
caxkvi (Hanpumep, UCNoNb30BaHMsA NPOAYBOYHOrO BO3Ayxa). Ecnu ontnyeckasn 6asa gbIMomepa Henm3BecTHa, ee onpefe-
NAKT B cOOTBETCTBUU C [4]. NyHKT 11.6.5. 1N NnpaBu/bHOIO OnpejeneHns onTmyeckoi 6asbl AbiIMOMepa HeO6X0AMMO
obecneunTb CKOPOCTb NOTOKa He MeHee 20 m/c.

LS — wucTtouHuk ceeta.

MlcTouHMKOM cBeTa JoMmKHa 6bITb NaMna HakannBaHus C LIBETOBOM Temneparypoii ot 2800 K go 3250 K unu ceeto-
LVOf. n3nyyarowwmii 3eneHblin ceeT (LED) ¢ nukom cnekTpa B gnanasoHe oT 550 4o 570 HM. /ICTOUHUK cBeTa AO/MKEH ObITb
3aLMLLEH OT OTIOXKEHWI Caxkn CpefCcTBaMu, KOTOpble He BAMSIOT Ha ONTUYECKYIO 6a3y, BbIBOASA ee 3a nNpejenbl gnanaso-
Ha. yCTaHOB/IEHHOIO N3roTOBUTENEM.

LD — choTONpUEMHMK.

®OoTONPMEMHUKOM [0MKEH 6biTb (hOTO3NEMEHT UM oToamos (C unbTPoM, ecnm 3To Heobxoanmo). B cnyyae
MCMoNb30BaHWA Namnbl HAKIMBAHUSA B Ka4yeCcTBe UCTOYHMKA CBeTa CBETOMPUEMHWK JOMKEH MMETb NMMKOBYHO CneKTpab-
Hyl0 peakumto, Nogo6Hyto (hOTOTONNYECKON peakuMn YenoBeYecKoro rnasa (MakCumaibHylo peakuuio) B fuanasoHe oT
550 g0 570 HM C yMeHbLUEHNEM A0 3HAYEHWI, COCTaBNSAOLWNX MeHee 4 % MaKCcuManbHOM peakumu, B AuanasoHax CrnekT-
pa Hwke 430 HM 1 Bbile 680 HM. POTONPUEMHUK AOMKEH ObITb 3aLLMLLEH OT OTNOXKEHWUIA Caxkn CpefcTBaMm, KOTopble He
BANSAIOT Ha ONTMYECKYyto 6a3y, BbIBOAA ee 3a npefenbl AvanasoHa, YCTaHOBNEHHOIo N3roToBUTENEM.
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CL — KonnumaropHas nnH3a.
M3nyuyaemblii CBETOBOI My4OK OMKEH 6bITb KOHBEPTUPOBAH B NlyY. VMELWWi B CeYeHUN MakCUMaibHbIi guameTp
30 MM. PacxoxieHuve nyya He [O/HKHO BbIXOAWTb 3a Npefenbl KOHyca C YoM OTKIOHEHUSI OT ONTUYECKOon ocn 3.

T 1— patyuk Temnepatypbl ((pakynbTaTuBHO).
TemnepaTypa oTpaboTaBLUMX Fra30B [MOXET 6bITb N3MepeHa B NPoLecce UCMbITaHUS.

3.3 [bIMOMEpP Ha YaCcTUYHOM MOTOKE

B cnyyae fbiIMOMepa Ha 4acTM4YHOM NOTOKe (PUCYHOK [1.22) npefctaBuTeNnbHas npoba otpaboTasLUnX rasos, OTO-
6paHHas 13 BbINyCKHOM TPyObl, NPOXOANT Yepe3 OTBOAALLNIA NaTpy60oK B M3MepUTenbHyto Kamepy. B fbiMmoMepe faHHOro
™Mna sahMeKTUBHAA onTnyeckas 6asa 3aBUCUT OT KOHCTPYKUMM bIMOMepa. 3HaYeHuUs BpeMeHU peakuun, yKasaHHble B
cnefyollemM MyHKTe, NPMMEeHUMbI K MUHMM&aIbHOMY pacxofy rasoB, NPOXOAALNX Yepes fbIMOMep, yCTaHaBIMBaeMoMy
n3rorosutenem npubopa.

3.3.1 KOMMoHeHTbI, NOKa3aHHble Ha pUcyHke [1.22: OTpB6OLLbI M T LU

EP — BbInyckHas Tpy6a.

BbInyckHasa Tpy6a fo/MKHa GbITb NPAMOIA Ha y4yacTke Anum-
HOIi He MeHee LecTV AuameTpoB TPyObl O HAKOHEYHVKa Npobo-
OTOGOPHMKA M Ha yyacTKe [/IMHO He MeHee Tpex AnameTpoB Tpy-
6bl 32 3TMM HaKOHEYHMKOM (MO HanpaBAEeHUIO NOTOKa).

SP — npo600T60pPHUK.

Mpo600T60PHUK OMKEH UMETb OTKPbITLIN TopeL,, o6patLeH-
HbIl MPOTUB HanpaBNeHNA NOTOKa, PaCMnONOXKEHHbIN Ha OCU Bbl-
NyCKHOI Tpy6bl Unn B61M3n Hee. PaccTosiHne Mexay OTBOAALLMM
naTpybKoOM 1 CTEHKOI BbINYCKHO TPY6bl JOMKHO 6bITh HE MeHee
5 MM. [lnameTp oTBEPCTUS NPO600T60PHUKA JOMKEH obecneun-
BaTb OT6OP penpeseHTaTVBHON NPOo6bl N AOCTATOYHO WHTEHCUB-
Hblli NOTOK Yepes fjbIMOMep.

TT — oTBOAAWMIA NaTpy6OK.

OTBOAALLNIA NATPYOOK AOMKEH:

- UMeTb BO3MOXXHO MEHbLLYIO ANNHY 1 obecneynsarb Tem-
nepatypy otpaboTtaBuunx ra3os 373 K + 30 K (100 *C+ 30 'C) Ha
BXOfle B U3MEPUTENbHYIO Kamepy;

- UMeTb TemMneparypy CTEHOK Bbllle TOYKM pocbkl oTpabo-
TaBLUMX ra3oB Ha 3HaveHne, JocTaToyHOe AN NpeAoTBpaLleHuns

KOHAeHCaLMM; PucyHoK [1.22 — [IbiMOMEp Ha YacTUYHOM MOTOKe

- UMeTb MO BCEW fHe anameTp, paBHbIA fuamMmeTpy Npo600TO0PHUKA;

- UMeTb BpemMsa peakuun (CMm. onpegeneHune B 5.2.4 fononHeHns 4 K npunoxexuto [1) meHee 0,05 ¢ npy MMHUMab-
HOM MOTOKe, NpoXoAdLeM Yepes AbIMoMep;

- He OKasblBaTb CYLLIECTBEHHOIO BIUAHUA HA MakCMyM [bIMHOCTU.

FM — pacxopgomep.

Mpn6op ans onpefeneHns peanbHOro pacxoja B N3mMepuTenbHoi kamepe. MMHMManbHOE 1 MakCuMasibHoe 3Hauve-
HUA pacxofa [O/MKeH yCTaHaBIMBaTb N3rOTOBUTE/b PACXOLOMEPA, U OHW JOMKHbI 6bITb TaKUMU, YTOOLI Y0BNETBOPSATL
TpeboBaHNAM K BpeMeHU peakumun OTBOASALLEero natpybka u ontnyeckon 6ase. Pacxogomep MOXeT ObITb pacronoXxeH
OKOJ/I0 Hacoca /11 nepekaykm Nnpob P. ecnv ero NnpuMeHstoT.

MC — wun3meputenbHaa Kamepa.

M3meputenbHas kamepa AO/MKHA VMeTb He AaloLlyto OTPaKeHUsi BHYTPEHHIOO MOBEPXHOCTb WU OKpyXarolee
NPOCTPaHCTBO C aHaNOrMYHbIMU CBOCTBaMU. NonagaHne NoCTOPOHHEro ceeTa Ha (POTONPUBMHUK N3-3a BHYTPEHHUX OT-
61eckoB npu Auddy3nn ceeTa AOMKHO ObiTb CBEAEHO K MUHUMYMY.

[laBneHvie rasa B U3MepuTeNbHO Kamepe He AOMKHO OTAnyaTbCA OT aTMOoC(epHOro AaBneHus 6onee yem
Ha 0,75 kMa. Tam. rae 370 yC/0BNE HE MOXET ObITb BbINOIHEHO U3-32 0COGEHHOCTEN KOHCTPYKLMW, NMOKa3aHus fbIMoMepa
[OMKHBI 6bITb NPUBEAeHbI K aTMOCHEepHOMY fJaBNeHUIO.

Temnepatypy CTEHOK U3MepuTenbHOlM Kamepbl ciefyeT nojaep>kuBarb HenameHHon ot 343 K (70 'C) go 373 K
(100 "C) c OTKNOHEHMSAMM OT ycTaHaBAMBAEMOro 3HayeHus + 5 K. Ho B 1to6oM cny4vae Bbllle TOYKW pockbl oTpaboTaBLImnX
rasoB Ha 3HaueHwue, JOCTaToOYHOe A/ NPeAoTBPALLEHUSI KOHAEHCALMN.

M3meputenbHas kamepa fomkHa 6biTb 060pyf0BaHa COOTBETCTBYIOLLMMU yCTpONCTBaAMU ANSi N3MEPeEHNs Temre-
parypsbl.

OPL — ontnuyeckas 6a3a.

[AnvHa nyTu, NPOXOAMMOro Ny4oM B AbIMOMeEpe yepe3 3afbIMIeHHOe NPOCTPaHCTBO OT UCTOYHMKA cBeTa A0 CBe-
TONPUEMHUKA. KOPPEKTMPOBaHHas!, Npy Heo6XoAMMOCTHU, C YH4EeTOM HepaBHOMEPHOI NNOTHOCTU U KpaeBoro addekra.
OnTnyeckyto 6a3y biIMOMepa ycTaHaBiMBaeT ero U3rotoBuTeNb C yHeTOM No6bIX Mep. NPMHMMaeMbiX NPOTVB 06pa3oBa-
HUS cadku (HanpvMep, NCNoNb30BaHUA NPOAYBOYHOIO BO34yxa). Ecnun ontnyeckas 6asa fjbiMoMepa HeM3BecTHa, ee onpe-
LensioT B COOTBETCTBMM C [4]. nyHKT 11.6.5.
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LS — ucTtouHuK cBeTa.

MlcTouHnkom cBeTa flo/mKHa 6bITb NaMna HakanmBaHus ¢ LBeToBOW TeMmneparypoi ot 2800 Kgo 3250 K nan ceeto-
LVOJ. n3nyyarolwmii 3eneHblin ceet (LED) ¢ nukom cnekTpa B gnanasoHe oT 550 40 570 HM. VICTOUHUK CBeTa AO/MKEH ObITb
3allyLLeH OT OTNOXEeHWI Cadkv cpeAcTBaMm, KOTOpble He BAMAIOT Ha ONTUUYeckyto 6a3y, BbIBOAS ee 3a npejenbl juanaso-
Ha. YCTaHOBNEHHOrO U3roTOBUTENEM.

LD — doTonpuBMHUK.

®OoTONPMEMHNKOM [OMKEH 6bITb (hOTO3NEMEHT unn otoamnog (c unbTpoMm, ecnm 3To Heobxoammo). B cnyyvae
MCMOoNb30BaHNA NaMrbl HAKa/IMBaHUA B Ka4eCTBe MCTOYHMKA CBeTa CBETOMPUEMHUK fOMKEH MMeTb MUKOBYIO cneKTpasb-
Hyl0 peakumto, NofobHyr0 (hOTOTONNYECKON peakuMn YenoBeYveckoro rnasa (MakCUMasbHyl0 peakuuio) B fuanasoHe oT
550 10 570 HM C YMEHbLUEHUEM A0 3HAYEHWUIA, COCTaBAAOWNX MeHee 4 % MaKCUManbHOM peakuuy, B imanasoHax CrnekT-
pa Hwke 430 HM U Bbille 680 HM. POTONPUEMHUK JOMKEH ObITh 3aLUMLLEH OT OTNOXEHUA CaXkun CpeAcTBamMu, KOTopble He
BAMAIOT Ha ONTUYeCKyto 6a3y, BbIBOAA ee 3a npefenbl Ananas3oHa, yCTaHOBNEHHOro N3roToBuTeneMm.

CL — KonnumartopHasi imH3a.

M3nyuyaemblii CBETOBOI My4OK JOMKEH 6bITb KOHBEPTUPOBAH B /lyY. VMELWW B CEYeHUN MaKCUMabHbI uameTp
30 MM ¥ napannenbHblii ONTUHECKO ocn. OTKNOHEHMNSA FPpaHUL, yya OT 3TOV OCU He AO/MKHbI NpeBbiwaTs 3"

T1 — paTtumk Temneparypbl.

Ana oTcnexkmeaHusA TeMnepatypbl OTpaboTaBLIMX ra30B HA BXOAEe B U3MEpPUTE/bHYIO Kamepy.

P — Hacoc gna nepekayku npobbl (hakynbTaTuBHO).

3a n3mepuTenbHOW Kamepoli (Mo HanpaBfeHW0 MOTOKa) MOXKET ObITb YCTAHOBMEH HACOC AN Nepekayky npoobbl
yepes U3MepUTeNbHyI0 Kamepy.
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MpunoxeHue E
(o6a3aTenbHoe)

TexHuyeckne xapakTepucTukn aTaloHHOro tonamea Ans ,qamraTeneﬁ C BOCnnaMeHeHueM OT cxKaTtud,
npegHasHa4YeHHoOro gns CepTMq)VIKaLI,VIOHHbIX ncnbiTaHnm n noATBEP>XXAEeHNA COOTBETCTBUA NPON3BOACTBaA

Ta6nuya E1— [usenbHoe TONAMBO ‘e

NpepensHoe 3HaueHue

Mokasarens Eaunuua
mamepeHns N waxcn- MeTtog ucnblTavus
LleTaHoBOE yucno 3> 52 54 NCO 5165 [5]
MnotHocTb npu 15"C Kr/M3 833 837 NCO 3675 [6]
MeperoHka:
- Temnepartypa neperoHkn 50 % o6bema »C 245 NCO 3405 [7]
- Temneparypa neperoHks 90 % obbema °c 345 350 NCO 3405 [71
- Temneparypa KOHeYHOI TOUKN KUMNeHust "C - 370 NCO 3405 [7)
Temnepartypa BCNbILIKN »C 55 - NCo 2719(81
Touyka 3aKynopku XONogHoro gunbTpa °c — -5 EH 116 [9]
(CFPP)
BaszkocTtb npu 40 *C MV*/C 25 3.5 FOCT 33
Copep>xaHve NoAMUMKANYECKUX apomatu- % 3.0 6.0 JP 3914' [10]
YecKMX YrneBoopoAoB (maccoBas fons)
Cogep>xaHue cepbl 5> Mr/kr — 300 NCO 14596(11]
Koppo3uss mepgHoli nnacTuHbI — - 1 MCO 2160 [12]
YrnepoaucTtbiii ocafok no KoHpaacoHy. % — 0.2 MNCO 10370(13]
10 % DR (maccoBas fons)
CogepxxaHune 307bl % 0,01 NCO 6245 [14]
(maccoBas fons)
Copep>kaHve BOfbl % — 0.05 NCO 12937 [15]
(maccoBasi ons)
VNHpeKc HelTpanm3aummn (KOHLLEHTPUpoBaH- mr KOH/r — 0.02 ASTM D 974 [16]
Hasa Kucnora)
YCTOMUNBOCTb K OKMCNEHMIO B mMr/cm3 — 0.025 NCO 12205 [17]

T Ecnu TpebyeTca paccuntarb Tepmuydeckuii KMp gsurarens nam TC. T0 TENNOTBOPHYHO CNOCOBHOCTb TOMMBA
MOXKHO paccymMTaTb UCXOAA U3 CNefytoLLero:
YaenbHas aHeprus (HM3LWwas TennoTBopHas CnocobHOCTb) £ MIK/KT:

Eya = (46.423 - 8792072+ 3.170c/)[I-  (x+Y +S)J +0,09420s - 0,02499x.

roe d — nnoTHocTb npu 15 @C:

X — cogepXaHve Bofbl. % (MaccoBasi LONA);
y — cogepxaHue 305bl. % (Maccosas 40n1);
S — copepxaHuve cepbl. % (MaccoBas fons).

21 3HaueHVA nokasateneii, yctaHaBnveBaeMble B Tabnvue. — 370 «haKTuyeckme 3HayeHus». Npyn aTom ncnonb-
3yHOTCA CTaTUCTUYECKMe MeToAbl, ONcaHHbIe B MeXayHapoiHoM cTaHaapTe CO 4259 [18]. Npu ycTaHOBAEHUN MUHW-
ManbHOro 3HaYeHus nokasartens NpuHATa MUHMMaNnbHas pas3HocTb 2R OTHOCMTENbHO HYNeBOro 3HaueHus, Npu ycra-
HOBNEHUN MUHMMa/IbHOTO Y MaKCUMaNlbHOTO 3HAYEHUA — MUHMMaNbHasi pasHocTb 4R (rge R — BOCnpou3BoAMMOCTb).
OfHaKo, HECMOTPS Ha 3TN KpUTEpUW, KOTopble He06X0AMMbI MO CTATUCTUHECKUM COOBpaKeHNAM, N3rOTOBMTENb TONAN-
Ba [O/KEH CTPEMUTLCS K HYNeBOMY 3HAYEHWIO, ECN NPUHATO MaKcMManbHOe OTKIOHeHWe, paBHoe 2R. 1 K cpefHemy
3HAYEHWIO B CNyyae CCbIIKA Ha MUHUMabHOE U MaKCuMalbHOe npefenbHble 3HadeHus. Ecnu nossutca Heobxoam-
MOCTb  BbISICHATb, COOTBETCTBYET 1 TOMAMBO ycTaHaBN/BaeMbiM TpeboBaHWAM, TO cnefyeT NPUMEHUTb MeTOfbl,
onucaHHble B [18].
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OKoHYaHne Tab6auubl E. 1

3] Avanas3oH 3Ha4YeHuii LLeTaHOBOro YMcna He COOTBETCTBYET Tpe6oBaHUIO CO6MOAEHUS MUHUMANBHOTO Anana-
30Ha. paBHoro /1. OgHako B cyvyae BO3HWKHOBEHWUS pa3HOrnacuii Mexxay U3rotoBmutenemM u notpebutenem tonnmsa
LS VX paspeLleHns MoryT 6bITb NPUMEHEHbI MeToabl [18] nNpy ycnoBUU NOBTOPEHMSA U3MEPEHWI B 06bEME, ,OCTATOY-
HOM AN BOCTMXKEHUSI HEO6XOAMMOW TOYHOCTU pe3ynbTaToB, YTO NpeAnoYTUTeNbHEE OfHOKPATHOrO U3MepeHust.

41 Bonee COBepLUEHHbIVi MeTO4 MUCNbITaHWi N3N0XEH B eBponeiickomM cTaHgapTte EH 12916 [19].

5l PeanbHOe cogepykaHvie cepbl B TONMBE, NCMOAb3YEMOM B UCMbITAHMAX, AOMKHO 6bITb YKa3aHo. Kpome Toro,
cofiepXKaHve cepbl B 3TalOHHOM TOMAUBE, UCNOMbL3YEMOM ANs cepTudmkaumm TC unu gsuratens, no npejenbHbIM
3HaYeHNsM, yCTaHOBNEHHbIM B CTpoke B Tabmubl B 5.2.1 HacToswero ctaHgapTa, He fJO/HKHO npeBblwatb 50 MAH

6LHecMOTpSA Ha HaNMuMe KOHTPONSH YCTOMUMBOCTU K OKUCNEHUIO, YKeNaTebHO OrpaHnynTb CPOK XpaHeHus aTta-
NOHHOTO TonnuBa. MocTaBLMK AO/MKEH MPeACTaBUTb YKa3aHus No yCNOBMAM U CPOKY XPaHEHMS.

Ta6nuya E.2— 3TaHON ANsi AU3ENbHbIX ABUTaTENei ">

MpegensHoe 3HaueHve 2L

fokasarens mﬂ%ﬁﬁg Mertog ucnbraHna3
MMH- MaKcy-
MarbHoe MaylbHoe
CogeprkaHne cnvpToB % 92.4 - ASTM D 5501 [20]
(maccoBas fons)
CopeprkaHue cNUPTOB, OTIMYHbIX OT 3TaHO- % — 2 ASTM D 5501 [20]
na. B 06LEeM KonnyecTBe CNUpTOB (maccoBasi gons)
MnoTtHocTb npu 15 "C K/ML 795 815 ASTM D 4052 [21]
Cogep>kaHue 301bl % 0.001 NCO 6245 [14]
(maccoBasi gons)
Temnepartypa BCrbILLKN °C 10 NCO 2719 [g]
KncnotHoCTb, paccuntbiBaemMasn Kak cogep- % 0.0025 NCO 1388-2 [22]
>KaHne YKCYCHOW KMCNoTbl (maccoBas fons)
NHaeKc HeliTpain3aumm (CunbHasa Kucnorta) KOH mr/pv* - 1
et Mo wkane - 10 ASTM D 1209 [23]
Cyxoli octatok npu 100 “C Mr/kr 15 NCO 759 [24]
CopeprkaHve BOAbl % 6.5 NCO 760 [25]
(maccoBas gons)
CofiepXaHve anbfernaos, paccuyuTbiBae- % 0.0025 FOCT P 50468
MOe Kak cofiep>kaHune YKCYCHOM K1CNoTbl (maccoBas gons)
Copep>kaHue cepbl Mr/Kr — 10 ASTM D 5453 [26]
CopiepXkaHune CnoXkHbIx 3(hpoB, paccuunThbl- % 0.1 ASTM D 1617 [27]
BaeMoe Kak cofep>kaHue aTunayertara (maccosas gons)

K ataHON0BOMY TOM/MBY MO TPEGOBaHNIO N3rOTOBUTENS ABUraTeNss MOXET ObITb fJo6aBneHa npucagka, nosbl-
LaroLasn LetaHoBoe 4ncno. MakcumaibHo fonycTuMoe cogepxkaHue (no macce) — 10 %.

2) 3HaueHus nokasarteneii, yctaHaBiMBaemMble B Tabnvue. — 3T0 «hakTMyeckme 3HayeHus». Mpu aToM ncnonb-
3yHOTCA CTaTUCTUYECKNE METO[ibl, ONUCaHHble B MeXayHapofHoM cTaHgapTe MCO 4259 [18]. Mpw ycTaHOBAEHUN MUHU-
Ma/IbHOr0 3Ha4YeHUs1 nokasaTens NpPUHATa MUHUManbHas pa3HoCTb 27 OTHOCMTENbHO HYNEeBOro 3Ha4YeHus, nNpu ycra-
HOBNEHUN MUHUMAaNbHOIO N MaKCMMaNbHOMO 3HAYEHUA — MUHMMaNbHasA pa3HoCTb /19 (f4e 1 — BOCMPOM3BOAMMOCTb).
OfHaKo, HECMOTPS Ha 3TN KPUTEPUM, KOTOPble HEOOXOANMbI MO CTaTUCTUHECKUM COOBPadKeHNAM, U3rOTOBUTENb TOMAN-
Ba IOMKEH CTPEMUTLCA KHYNEeBOMY 3HAYEHUIO, eCAv NMPUHATO MakCMMabHOe OTKNOHEeHWe, paBHoe 2f1. N KcpegHeMy
3HaYeHNIO B CNlyyaB CCbIIKM HA MUHMMaIbHOE U MakcuMaibHOoe npefdesnbHble 3HaveHus. Ecan nossutca Heobxoan-
MOCTb BbISICHUTb, COOTBETCTBYET 1 TONANBO yCTaHaBAMBaeMbIM Tpe6oBaHUsIM, TO cnefyeT NPUMEHUTb MeToAbl, Onu-
caHHble B [18].

3l4nA onpefeneHns BCeX CBOMCTB, yKa3aHHbIX B Tabnuue, 6yayT NpMMeHeHbl 3KBMBaEHTHbIE MeTO/bl UCTbITa-
HWIA. ycTaHaBniMBaeMble MeXAyHapofHbiMu cTaHaaptamu MCO. no mepe BBefeHWs B AeliCTBUE COOTBETCTBYHOLLMX
cTaHaapToB.
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MpunoxeHne X
(o6a3aTtenbHoe)

FOCT P 41.49— 2003

TeXHUYEeCKNe XapaKTepuCTUKN 3TAVIOHHOIO NMPMPOAHOTO rasa, NpeAHasHaYeHHoro
NS CepTUBMKALMOHHBIX UCMbITAHUI U NOATBEPXKAEHUS COOTBETCTBUSA NMPOU3BOACTBA

Tun: npupogaHbIi ras (Mr)

EBponelickuii pbIHOK NnpegnaraeT M B ABYX rpynnax:
- rpynna H. npegenbHbIMU 3TANOHHLIMW TONAMBaMU N5 KOTopoli asnatotcs GR n G23:

- rpynna L. npegensHbIMU 3TaNOHHbIMK TOMAMBaMu 4Ns KOTopoi siBnstoTest G23 n G25.

XapaKTepuCTUKN aTaloHHbIX TonamB GR. G23 1 G25 npusefeHbl HKe:

Tab6nuya XJ1-— 3tanoHHoe Tonnmeo GR

Coctas

MeTaH
3TaH
BanaHc 1L

Copgep>xaHue cepbl 2

N WHepTHbIE ra3bl + C2.

Equnuua

namepeHus

%
(MonspHasa pons)
%
(MonsipHas gons)
%
(MonspHasa pons)
Mr/m3

Basosoe

3HauyeHue

87

13

NpeaenbHoe 3Hauenne

MUHY- MaKkcy-

ManbHOE ManbHOE

84 89
11 15
- 1

— 10

Metop

nenblTaHus

NCOo 6974 [28]

NCO 6326-5 [29)

2/ Moka3aTenb N3MePSIKOT NpU CTaHAaPTHbIX aTMOCHepHbIX ycnoBusx: Temnepatype 293 K (20 “C) n gaBneHun

101.3 kMa.

Tab6nunua X.2— OtanoHHoe Tonnmeo G23

Coctas

MeTtaH
banaHc ' >
n2

Copep>xaHue cepbl 21

Epunuua

namepeHus

%
(monsipHasa gons)
%
(MonsipHasa gons)
%
(MonapHasa pons)
mMr/m3

Basogoe

3HaueHue

92.5

7.5

*» /lHepTHbIe ra3bl (0TANYHbIE OT N2) + C2/C2_.

2lMoka3aTeNb N3MEepSIoT NPU CTaHAAPTHLIX aTMOCHEPHbIX YCNOBUSIX

Hun 101.3 kMa.

NpeaenbHoe 3HaueHne

915 935
- 1

6.5 8.5
- 10

Metog

nenblTaHus

NCO 6974 [28]

NCO 63265 [29)

: Temnepartype 293 K (20 "C) n pasne-
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Tab6nuya X.3— OtanoHHoe Tonnmeo G25

Cocras EqvHuua Ba3oBoe MpegenbHoe 3HaueHne
U3MepeHUsi 3HaHEH/E MUHU- MaKC-
MarnbHoe MarnbHoe

MeTaH % 86 84 88
(MonspHasn pons)

BanaHc" % - - 1
(monspHasa pons)

n2 % 14 12 16
(MmonapHas fons)

Copep>xaHue cepbl 21 Mr/m3 - - 10

1 WHepTHbIe ra3bl (0TAMYHbIe OT N2) + C2/C2>.
2lMoka3artenb U3MepPSAIoT NPy CTaH4apTHbIX aTMOCHEPHbIX YCNOBUAX
Hun 101,3 kMa.
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(20 “C) n paBne-



FOCT P 41.49— 2003

MpunoxexHune N
(o6a3aTtenbHoe)

TeXHUYECKNE XapaKTepUCTUKIN STANIOHHOTO CXKWXKEHHOTO HedTSHOTO rasa, NnpeaHa3Ha4YeHHoro
ANA CePTUIUKALIMOHHBIX UCTMbITAHWI 1 NOATBEPXKAEHNSI COOTBETCTBUSA NMPON3BOACTBA

TUN: COKMKEHHbI HedTAHOM ras (CHTI)

Ta6bnuya W1

NpeaensHoe 3nauenue

EgnHuya
NokasaTens namepennn Tonnuso A Tonnueo B MeToag wucnbiTaHus
AN Makcu- MUY maKcu-
® O mansnwoe mannwoe wmanbHoe
OKTaHOBOE 4nCcno (M0 MOTOP- — 9251 — 92.5 — EH 589 [30)
HOMY MeToay) (npunoxeHune B)
CoctaB
Yrnesogopogbl C3 % 48 52 83 87 NCO 7941 [31]
(o6bemMHasn gons)
Yrnesogopogbl C4 % 48 52 13 17 NCO 7941 [31]
(o6bemHas gonn)
OnedunHbl % 12 14
(o6beMHasn gons)
OcrtaTtok nocne vcnapeHuns Mr/ke — 50 — 50 NF M 41-015 [32]
Obuee cogepxkaHue cepbl > MNH'1 — 50 — 50 NCO 4260 [33]
(maccoBas fons)
Cynbung sogoposa - — Het - Hert NCO 8819 [34]
Koppo3noHHoe Bo3peiicTeue Knacc — Knacc — Knacc NCO 6251 2>[35]
Ha MefHYy0 NNacTUHKY 1 1
Bopga npn 0 "C — — — — — BusyanbHblii ocmMoTp

Tl Noka3aTenb M3MepSOT NpU CTaHAapPTHbIX aTMocepHbIX ycnoBusax: Temnepatype 293 K (20 "C) ngasneHun
101.3 KMa.

21 3TOT MeTOo/, He rapaHTpyeT HeO6XOAMMYIO TOYHOCTb NPU ONpefeneHnn HalMynsa BELLECTB, Bbl3bIBAIOLLIMX
KOppO3uio, ecnn obpasel, ToNAMBa COAEPXKUT UHIMBUTOPbI KOPPO3WKN UK Apyrve XMMnyeckne npenapartbl, yMeHbLua-
loLLiMe KOpPPO3MOHHOE BO3zeiicTBe obpasLia Ha MefHyto NnacTMHKy. CnefgoBaTtenbHo, fo6aBneHne Takux coctaBns-
IOLLMX C €fUHCTBEHHOW LieNblo U3MEHUTb METOAMKY WUCTbITaHWUIA He JonycKaeTcs.
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MpunoxeHune K
(o6a3aTtenbHoe)

MNpumep pacyeta
K.1 NcnbiTaHne ESC

K.1.1 BbI6poChbl BpefHbIX ra3006pa3HbiX BeL,ECTB

[JaHHble, NonyYyeHHble B UCMbITAHWAX U UCNOb3yeMble ANA pacyeTa pe3ynbTaToB UCNbITaHWUli B OTAENbHOM KOHK-
PeTHOM pexxume, npusBefeHbl HWKe. B aTom npumepe kKoHueHTpauun CO 1 NOX nsmepeHbl B Cyxom cocTtosHun, HC — BO
BNIaXKHOM COCTOSIHUW.

KoHueHTpauma HC yka3aHa B nponaHoBOM akBuBaneHTe (C3). 1 ee HEO6XOAMMO YMHOXUTb Ha 3. 4TOObI NONYYNTb
pe3ynbTaT B 3kBuBaneHTe C,. MNpouefypa pacyera N5 PYTUX PEXUMOB ULeHTUYHA.

P. kBT r,. K Ha the Con. w <W » K HC. mnn-’ CO. M/H ’ NO,, MNH-’

82.9 294.8 7.81 563.38 545.29 18.09 6.3 41.2 495

PacueTt nonpaBoyHOro koaduumeHTa nepexofa U3 BNa>KHOro B cyxoe coctosiHne Km, (cm. 4.2 gononHeHuns 1k
npunoxxexuio f):

Ap = M -10058 n Km2=m MBS o010
/ 18,09 \ 1000 *(1.608 7.81)
K, = (1-19058 0.0124 =05239.

PacueTt KoHUeHTpauun BO BNaXKHOM COCTOSAHUN:

CO =412 0.9239 = 381 MNH-1,

NO, =495 0.9239=457 mnH '

PacueT nonpaBoyHoro KoahuuyneHTta Ha BnaxkHOCTb Ansa NOx KH D (cm. 4.3 gononHeHns 1 K npunoxxeHuto [):

A =0,309 18.09/541,06- 0.0266 = -0.0163,;
B =-0.209 18.09 /54106 ~ 0.00954 = 0.0026:

KH® = 1-0,0163 (791 - 10.71) * 0,026 <2949 298) =019625-

PacueT MaccoBbIX pacxofoB BbIGPOCOB BpeAHbIX BewecTs (CM. 4.4 gononHeHus 1 K npunoxenuto [):
NO, =0.001587-457-0.9625-563.38 = 393.27 r/y;
CO =0,000966 38.1 563.38=20.753 r/Y;

HC = 0.000479 6.3 3 563.38=5.100 /4 .

PacueT yfenbHbIX Bb6POCOB BpefHbIX BellecTs (4.5 gononHeHns 1 Knpunoxenuto [):

MpuBefeHHbIN HKe nNpyMep pacyeTa faH Ana CO; AnA ApyrMx KOMMOHEHTOB MpoLejypa pacyeta aHanornyHa.

MaccoBble pacxofbl BbIGPOCOB BpefHbIX BELLECTB B OTAENbHbIX PeXXMMaxX YMHOXAaIOT Ha COOTBETCTBYlOLLME KO3-
(hruMeHTbI BECOMOCTH, Kak NOKa3aHo B 2.7.1 AOMONHEHUST 1 K NPUNOXKeHWIO [l. CYMMUPYIOT 1 Nofy4atoT CpeaHuii macco-
Bblii pacxof BbIGPOCOB BPefHbIX BELLECTB 3a LMK

CO = (6.7 0,15)+ (24.6 008)+(20,5 0.10)+ (20.7 0,10)+ (206 0.05)+{15.0 0.05)+ (19.7-0.05)*
+(74.5 0.09) +(31.5 0.10)+ (81,9 0,08)+ (34.8 0,05)+(3Q,8 0jD5)+(27,3 0.05)= 30,91 r/u.

MowHOCTb ABUraTens B OTAENbHbIX PEXVMax YMHOXKatOT Ha COOTBETCTBYIOLME KO3IP(HULMEHTbI BECOMOCTHU, Kak
nokasaHo B 2.7.1 fononHeHns 1 K NpUioXeHuto [l. CyMMuUpyroT 1 nonyvaroT CPefHIO MOLWHOCTb 3a LMK

P(n) = (0.1 0.15) + (96.8 0.08)+ (55.2 0.10)+ (82.9 0.10)+(463 0.05) + (70.1-0.05)*(23.0 0.05) + (1143 0.09) +
+(27.0 0.10)+ (122.0 0.08) + (28.6 0.05) + (87.4 0.05) + (57.9 9,05) = 60,006 KBT.
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oo=S = BIF (G4

Pacuet yaenbHbix BblopocoB NOt B NpOM3BONbHO BblIOpaHHO Touke (CM. 4.6.1 fononHeHnsa 1 K npuioXkeHuto f):
MpegnonaratoT, YTO B NPOU3BONbHO BbIGPAHHOW TOUKe Z onpefeneHbl 3HaYeHUs Cnefyrowmnx BennymH:
nz = 1600 MuH*";

Mr =495 H m;

NOXx_Jl, z = 487.9 r/u (paccunTbIBalOT MO BbILLIENPUBELEHHON hopmyne);

P(m)2 ' =83 kB,

NOXx z = 487.9/83 = 5.878 r/(kBTu).

OnpejeneHne 3HauyeHUn BbIGPOCOB BPeAHbIX BELLLECTB 3a UCMNbITaTeNbHbIi UMKA (CM. 4.6.2 fononHeHusa 1 knpwuno-
>XeHuto [1):

MpegnonaratoT, 4TO pe3ynbTaTbl, NONYYEHHbIE B YeTbIPeX peXxvmMax, cocTaBnatowmx uncnbitaHne ESC, cnepyto-
wpe:

"su " M. "
1368 1785 5.943 5.565 5,889 4.973 515 460 681 610

ETu = 5.889+14.973 - 5B89) (1600 1868)/(1785 1368] =5.377 r/(KBT u);
Ers =5.943+(5565-5943) (1600 ’-368|/(1785 *-368)=5.732 r/(KBT u);

Muw = 6817-(601-681) (1600368)/(1785 '=368)=6413 H Mm;

M*s =515+ (460 - 515) (1600 1368)1(1785 * 368)=484.3 H Mm;
Ez - 5.732+(5.377- 5,732) (495- 484[,)/(6413 - 4843) =5.708 r/(kBr-u).

CpaBHEeHMe NoyYeHHOro MHTEPNONAUNE 3HaUYeHNs BbIGPOCOB NO, B TOUKE Z C HEMOCPEACTBEHHO M3MEPEHHBLIM

3Ha4YeHVeM 3TUX BbIGPOCOB B TOI e TouKe (CM. 4.6.3 JONONHeHNs 1 K NpuaoXKeHuto [1):

NO,"m= 100 (5.878- 5.708)/5.708 = 2.98 %.

K.1.2 BbIGPOCHI BPefHbIX YacTul,
M3mepeHne BbIGPOCOB BPeAHbIX YacTWL, OCHOBAHO Ha MpUHLMNE oT6opa Npo6 BpeaHbIX YacTul, 3a Lenblii LUK, HO

3aKnoyaeTca B onpejeneHnn, npu aTomM, Macc npobbl iINWSAM 1 3KBUBANEHTHbIX PACX0J0B MOTOKOB OTPab0oTaBLUMX ra3oB
Gedf s OTAENbHbBIX PEXMUMaX, U3 KOTOPbIX COCTOUT LMK/ PacyeT akBMBaneHTHoro pacxoga GEDF 3aBUcCUT OT ucnonb3ye-
MOWA cuctemMbl. B HMKecnefyowWwmx npuMmepax npuBeAeHbl pacyeTtbl AN cucTeMbl ¢ n3amepeHnem C 021 yyetom yrnepog-
HOro 6anaHca u CMCTeMbl C U3MepeHeM pacxofa NoToka. Ecnm ncnonb3ytoT cuctemMy € NonHbIM pas3baBneHnemM noToka,
pacxof Geof M3MepPSOT HENOCPEACTBEHHO annapartypoit CVS.

16

Cbl- G+ K4 Grmr «*e

Pacuet pacxofa GEDF (cm. 5.2.3 n 5.2.4 gononHeHusa 1 K npunoXxeHnto f):
MpepnonaratoT, YTO B peXvMe 4 nonyyeHbl cnefytoLlne NCXoaHble AaHHble:

coi0. % COA%

334.02 10.76 5.4435 6.0 0.657 0.040

a) metoj yrnepogHoro 6anaHca

_ 2065 10.76
<%OFW ~ 0857 0.040 “ 3601,2 KI/4:

6) MeToa u3MepeHus pacxoja

Py - = 10.78;
4 6.0 5.4435

Geofw =334.02 10.78 = 3600,7 Kr/u.
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Pacuet maccoBoro pacxoga notoka (cm. 5.4 gononHeHus 1 K npunoxxeHuto [):

Pacxogbl notokoB G EDFW B 0TAe/bHbIX pPeXknMax yMHOXat0T Ha COOTBETCTBYIOLLME KO3(PhULIMEHTbI BECOMOCTH, Kak
rnokasaHo B 2.7.1 fonNONHeHMA 1 K npunoXkeHuto [, CyMMUpYIOT 1 NoslydatroT cpefHee 3HadyeHne pacxofa GEOF 3a uukn.
CyMMapHBbIii MaccoBblii pacxog npobbl MaaM paccunTbiBalOT Kak CyMMy PacxofoB Npobbl B OTAENbHbIX peXxvumMax Lukna.

Gedfwv =(3567 0.15)+ (3592 0.08)+(3611 0.10)+ (3600 0.10)+ (3618 0,05)+(3600-0.05) + (3640 0.05)-
+(3614 0.09)+ (3620 0.10)- (3601 0.08)+ (3639 0.05)* (3582 0.05)+ (3635=0.05) = 3604.6 K/u.

M3AM = 0.226 + 0.122 + 0.151 + 0.152 + 0.076 + 0.076 + 0.076 + 0.136 - 0.151+ 0.121 + 0,076 + 0.075 = 1515 «r.

[JonyckatoT, 4To Ha hMnbTpax ocena Macca BpefHbIX yacTuy 2.5 Mr. Torga

2,5 3604,6
PT, =5.948 w/u.
1515 1000
Koppekuus no hoHy (thakynbTatuBHO):
JlonyckatoT, 4To BbIMOMHEHO OJHO N3MepeHVe (hoHa 1 NoNyYeHbl AaHHble, NPpUBEAEHHbIE HWwke. PacyeT koadhduum-
eHTa pasb6asneHuns DF aHanornyeH pacuyety B 3.1 HacTOSLLEro NPUIOXKEHUS 1 3eCb He NpUBeAeH.

Md =0.1 mr; Mdil=X5 «r.

Cymma DF = [(1-V119.15) =0.15]+[("/8,89) - 0.08]+[(1“¥14.75) =0,10]+((1-110.10) =0,10]+{(1"¥18.02) *0.05+
+((1-,/12.33) =0.05+K1-V/32.18) =0.05)+[(1-/6.94) =0.09]+((1-1/25.19) =0.10}+K1~VB1L2) =0.08)+1(1-/20,87) =0.05+
+((1-'/8.77) =0.05}+1(1-*/12.59) <0.05|=0.923;

PacueT yaenbHbIX BbIGPOCOB (CM. 5.5 gononHenns 1 K npunoxenHuto f):
P(n) = (0.1 0.15) +<96.8 0.08) * (55.2 0.10) +<825 0.10) + (46.8 0.05) + (70.1 0.05) + (23.0 0.05) +
+(1145 0,09) +(27.0 0.10) +<122.0 0.08),(28.6 0.05)+(87.4 0.05)-(57.9 0,05) = 60.006 KBT:

FI= S oo KB >

Ecnn Heobxoguma KOppekuusa no CbOHOBbIM 3Ha4YeHnaAM.

_ 5726 _
T= co.006 = 0095 /(KBT =u).

Pacuet athchekTMBHOrO KoahpmumneHTa Becomoctn (cM. 5.6 gononHeHnsa 1 K npunoxXkeHuto [):
B3ATbl UCXOAHbIE AaHHble ANS pexvuma 4. NpuBefeHHble Bbille, Toraa

0.152 3604.6

= 0.1004.
1.515 3600.7
JTO 3HayeHue HaxoauTcsa B AonycTMMbix npegenax 0,10 + 0.003.

K2 Ncnbitanne ELR

MockonbKy thunbTpaumsa no beccento ABnseTcs coBepLUeHHO HOBO ycpefHsatoLleli npoueaypoit ana oduunans-
HbIX JOKYMEHTOB, KacaroLmxca oTpaboTasBLUnX rasos, Hbke NprBeAeHbl 06bsicHeHne npoueaypsbl hunbTpauumn no becce-
N0. NpUMep NocTpoeHus anroputMma beccensi n npumep pacyeTa OKOHYaTeNbHbIX 3HAYEHWI AbIMHOCTU. KOHCTaHTbI anro-
putma beccens 3aBUCAT TONbKO OT KOHCTPYKLMM AbIMOMEPa U 3Ha4YeHVs1 pacxofa npobbl B NpYMeHAeMOoii cucteme nony-
YEHUA NCXOAHBIX flaHHbIX. PeKoMeHayeTcs, YTo6bl N3roToBUTENb AbIMOMEpPA NPEefOCTaBNAN OKOHYATEIbHbIE KOHCTaHTbI
thunbTpa Beccens 4NA pa3nMyHbIX 3HAYEHWI pacxoja npobbl, @ NoTpebuTenb MCNonb30Ban 3TU KOHCTaHTbl 418 NOCTPO-
eHVs anropuTma 1 pacyeTa 3HadeHuli AbIMHOCTY.

K21 06wue 3ameuanus no gpunbtpam Geccens

M13-3a BbICOKOYACTOTHbIX CKaOKEHWIT HeO6paboTaHHbI CUrHan AbIMHOCTU, Kak MpaBuio, NnokasbiBaeT Ype3BblyaiHo
pasbpocaHHble TpaeKTopuu. [lns ycTpaHeHns 3TUX BbICOKOYACTOTHbIX NCKaDKEHWIA Npu npoBejeHnn ncnbitaHusa ELR Tpe-
6yeTcs hunbTp Beccens. dunbTp Beccens npegcTtaBnseT co6ol PEKYPCUBHbBIN HU3KOYACTOTHBIN (DULTP BTOPOro Nopsij-
Ka. KOTOpbI rapaHTMpyeT Hanbonee GbICTPOE yCuUneHne curHana 6e3 UCKavkeHwuiA.
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Ecaun gonyctutb, 4To haken nepBrYHbIX BbIMYCKHbIX ra3oB B BbIMyCKHOV Tpy6e o6pasyeTcs B peasbHOM BpPeMEH!,
TO TPaAeKTopumM curHana AbIMHOCTU Y KabKAOoro AbiMomepa 6yayT pa3Hble 1 NOABAATLCS OHU BYAYT C 3a,eP>KKO. 3agepxka
TPaeKTopun CUrHana v ypoBeHb 3HaYeHWi [bIMHOCTU 3aBUCAT, MMaBHbIM 06pPa3oM, OT KOH(Urypauum nsameputensHom
Kamepbl AbIMOMepa. BKtoYas Npo600T60pHbIE MarncTpann Ans otpaboTaBLUUX ra3os, U OT BpEMEHW, He06X0AMMOro 415
06paboTKM cUrHana 3NeKTPOHUKOW AbiMOMepa. BenuuuHbl, onpegensiiowine 3T ABa akropa, HasblBaloT BpeMeHamu
Pr31UECKO 1 INeKTPUUECKON peakunii, xapakTepusylowmMn NHAMBUAYanbHbIA punbTp Beccens ana gbiIMomMepa Kavk:
foro Tuna.

Llenbto ncnonb3osanuns hunbTpa beccens sensaeTcs nonyvyeHne rapaHTMpPOBaHHbIX eAVNHbIX OBLLMX XapaKTepucTuK
¢punbTpa Ans Bceli cUcTeMbl AbIMOMEpPA. B YNCNO KOTOPbIX BXOAAT:

- BpeMs (hn3nyeckoli peakuum gbiMmomepa

- BpeMs aneKTpuyeckoli peakumu gbimomepa f,;

- Bpems peakuuu ucnonb3yemoro unbtpa beccens <.

O6uwee BpemMsa peakuumn cuctembl 1)K paccuntbiBaroT no hopmyne

<Avdf = ijtr +

npuUyYem OHO JOMKHO ObITb OAMHAKOBbLIM AN [bIMOMEPOB BCEX TUMOB, YTOObLI HblNa BO3MOXKHOCTb NOAyYaTh OAVHAKO-
BOE 3HaueHue bIMHOCTU. oaToMy hunbTp Beccensi HEOGXOAMMO CO3jaBaTh Tak. UTOObI BpeMsl peakuun unbtpa tF
BMecCTe CO BpeMeHeM (hr3nyeckoii tp n anekTpuyeckoii (Qpeakumm otaensHOro gbiMomMepa o6pasoBbiBano Tpebyemoe
obuwee Bpemsa peakuun Avef. NMockonbky A 1 fe ABNAIOTCA 3afaHHbIMWN BEMMUYNMHAMU ANA KaKAOrO OTAENbHOrO AbIMOMe-
pa u fAMOf B HacTosiLem cTaHAapTe npuHATo 3a 1,0 ¢. tF MoxkHO paccunTath cnefytoLmmMm o6pasom:

<F=~AVC

Mo onpegeneHvto, BpemMs peakuuu hunbtpa /- 3TOo BpeMs HapactaHust PUAbTPYEeMOro BbIXOAHOrO cUrHana ot
10 % po 90 % 3HayeHUss CTyneH4YaToro BXOAHOro curHana. Moatomy yactota unbtpaumm dunbtpa bBeccens gomkHa
NOBTOPATLCS TaK. YTOGbLI BpeMs peakuun hunbTpa beccens yknafbiBanocb B OTPe30K BPEeMeHU HapacTaHus curHana.

Ha prcyHke K1 nokasaHbl TpaeKTopuu CTyneH4aToro BXOAHOrO CUrHana v BbIXOAHOTO cunyana. (uibTpyemoro c
nomoulsto punbTpa Beccens, a Takke BpeMsi peakumun unbtpa beccens L.

PucyHok K1 — TpaeKTopuu CTyneH4aToro BXOAHOro curHana v unbTpyemMoro BbIXOAHOTO curHana

MocTpoeHre OKOH4YaTenbHOro anroputma unbTpa beccena npeacrtaBnseT coboil MHOrocTyneHyarbli npouecc,
LNS KOTOPOro TpebyrTca MHOroOYMCNEHHbIE NTEpPaLMOHHbIe LMKbl. CxemMa npouefypbl utepaumn npejcraBneHa Ha pu-
CyHke K.2.
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PucyHok K.2 — TowaroBoe noctpoeHue anroputma punstpa Beccens
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K2.2 Bbluncnenne anroputma Beccens

HacTtoawuii npumep nokasbiBaeT NOCTPOeHue anroputma beccens kak nocnefoBatenbHOCTV MHOMOUMCNEHHbIX
LIaroB B COOTBETCTBUM C UTEPALMOHHON NpoLeaypoii, NpeacTaBneHHON Ha pyucyHKe K.2 1 0CHOBaHHOI Ha NonoXKeHusx 6.1
fononHeHnsa 1 K npunoXxexuto .

MPUHATBI cnefytoLlne NCXoAHbIe AaHHble, XapaKTepusytoLive AbIMOMEpP U CUCTEMY NONYYEeHUS pe3ynbTaToB:

- Bpems dm3nyeckoin peakummn /. 0,15 c;

- BpeMs afeKTpuyeckoii peakummn £ 0.05 c;

- obwee Bpems peakumun J0HIC 1.00 ¢ (3HaueHune, ycTaHOBNEHHOE B HACTOSILLEM cTaHjapTe);

- yacToTta oT6opa npo6 150 Iy,

LWar 1. Tpebyemoe Bpemsi peakumm punbTpa Beccens If:

t+=71-(0,152+0.052) =0987421.
Lar 2. OnpeaeneHne YyacToTbl hunbTpaLnmn U pacyeT KOHCTaHT Beccens £ n K (nepas utepaums):
fe = 3.1415/(10 0987421)=0.318152 Iy,
N = 1/150 = 0,006667 c;

Q = 1/[tg(3.1415 0.006667 0318152)]= 150,07948:

S ———— , =7.07948 10 s;
1e 150.076644 ft 0.618034 ¢ 0618034 150.0766442

K =2-7.0948 10 s(0.618034-150.076644 -1)-1 =0.970783.

OTclofa nonyyeH cnegytowuii anroputm beccens:

Y=MW, +7.07948 10"5($ - 2 S,,+$_2- 4 \_2)+0970783 <X_, - X-2)=
rae S. paBeH 3HayeHWUto CTyneH4yaToro BxogHoro curHana (5=0 unm 5=1), a ¥, npeacTtaBnseT coboli hunbTpoBaHHbIe
3HaYeHNs BbIXOAHOTO cuUrHana.

LWar 3. MpumeHeHns hunbTpa Beccens K cTyneHYaTtoMy BXOAHOMY CUrHany:

Bpems peakuuu punbtpa beccens  onpejeneHo Kak BpeMs Bo3pacTaHus (punbTpoOBaHHOTO BbIXOAHOIO CUrHana

oT 10 % f0 90 % cTyneH4Yatoro BXo4HOro curHana. [ina onpegeneHns oTpe3koB BpEMEHU, 3a KOTOpble peakuusa fjocturaet
10 % (/10) 1 90 % (/90) BLIXO4HOTO CUTHAaNa, K CTyneH4YyatomMy BXOAHOMY CUTHany Heo6xoaumo npumeHnTs punbtp Becce-
NS, UCnonb3ys HalifjeHHble Bbille 3HadveHus T, £ n K.
Homepa nHAeKcoB, BpeMsi, 3HaYeHNs CTyNeH4YaToro BXOAHOro curHana u punbTpoBaHHOro no Beccento BbIXOAHOTO cUrHa-
na nepBoOil 1 BTOpPOI nTepauuii npusegeHbl B Tabnmue K.1. B Tabnuue K1 nepsas ntepaums (10 %-a peakuws) nmeet
MecCTO Mexay Homepamu nHgekcos 30 1 31. a 90 %-a peakums - Mexay HoMmepamu nHgekcos 191 n 192. na pacyeta
BpemeHu tF Ittf TouHble 3HadyeHus f,0 n /0 onpeaenatoT MMHENHOW MHTepnonsauMeli B NPOMEXYTKe MexXay Gavmkanummm
N3MepPEeHHbIMN NO3NLMAMY CneayoLnM 06pa3om:

o=W +u 01~ )'H W - - outlonef);
*PD = flawer f ~ Ou*to«o*) 1(ou,uppe< ~ Outlower)=

rae outup(<(M o ut”, — BepxHee N HWKHee 3HaYeHns PUNbLTPOBAHHOrO curHana beccens, cOOTBETCTBEHHO, M 17HO —
BpeMsi 6nvyKaiLLein TOUKN N3MEePEeHNs], KakK yKka3zaHo B Tabnunue K.1.

=0200000 +0.006667(0.1-0.0992081/(0.104794 - 0.099208) = 0200945 c.

N = 12733334 0.006667 (0.9 - 08991471/10901168-0899147) = 1276147 c.
LWar 4. Bpems peakuuu punbTpa B NEPBOM UTEPALUOHHOM LKIe

tFMr = 1276147 - 0200945 = 1.075202 c.

LWar 5. OTKNOHeHMe BpeMeHn peakumn unbTpa beccens, nony4yeHHOro B NepBoM UTepaunoHHOM LMKNe.
oT Tpebyemoro

N1 =(1075202 - 0987421) /0,987421 = 0.081641.
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Ta6nuuya K1l— 3HayeHus CTyneH4YaToro BXOAHOrO curHana u punbTpoBaHHOro no beccento BbIXOAHOTO cUrHana ans
nepBoro 1 BTOPOro UTePaLnoHHbIX LIUKIOB

CTyneHuaTblii BXOAHOMN O UNLTPOBAHHBIN BbIXOAHONW curHan ¥
Nupexe > Bpems, ¢ curHan
Nepsas uTepauus Bropas wutepauus

-2 -0.013333 0 0.000000 0.000000
-1 0.006667 0 0.000000 0.000000
0 0,000000 1 0.000071 0.000083
1 0,006667 1 0.000352 0.000411
2 0.013333 1 0.000908 0.001060
3 0,020000 0.001731 0.002019
4 0,026667 1 0.002813 0.003278
5 0,033333 1 0,004145 0.004828
24 0,160000 1 0.067877 0.077876
25 0.166667 1 0.072816 0.083476
26 0.173333 1 0.077874 0.089205
27 0.180000 1 0.083047 0.095056
28 0.186667 1 0.088331 0.101024
29 0.193333 1 0.093719 0.107102
30 0,200000 1 0.099208 0.113286
31 0,206667 1 0.104794 0.119570
32 0,213333 1 0.110471 0.125949
33 0,220000 1 0.116236 0.132418
34 0,226667 1 0.122085 0.138972
35 0,233333 1 0.128013 0.145605
36 0,240000 1 0,134016 0.152314
37 0,246667 1 0.140091 0.159094
175 1.166667 1 0.862416 0.895701
176 1,173333 1 0.864968 0.897941
177 1.180000 1 0.867484 0.900145
178 1.186667 1 0.869964 0.902312
179 1.193333 1 0.872410 0,904445
180 1,200000 1 0.874821 0.906542
181 1.206667 1 0.877197 0.908605
182 1.213333 1 0.879540 0.910633
183 1,220000 1 0.881849 0.912628
184 1.226667 1 0.884125 0.914589
185 1.233333 1 0.886367 0,916517
186 1,240000 1 0.888577 0.918412
187 1,246667 1 0.890755 0.920276
188 1.253333 1 0,892900 0,922107
189 1,260000 1 0.895014 0.923907
190 1,266667 1 0.897096 0.925676
191 1,273333 1 0.899147 0,927414
192 1,280000 1 0.901168 0.929121
193 1,286667 1 0.903158 0.930799
194 1.293333 1 0,905117 0,932448
195 1.300000 1 0.907047 0.934067
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Llar 6. MpoBepka KpuUtepues uUtepauuun:

Heob6xoanmo BbinonHeHne ycnosus: |a 150.01. Mockonbky 0.081641>0.01, ycnoBne OKOHYaHWUA npolecca utepa-
LM He BbINOMHEHO, U HEO6GXOAMMO HauaTb ClefytoLwmnii LMK utepauun. insa aToro UTepauMoHHOro LKA paccunTbiBatoT
HOBYIO HacToTy (hUAbTPaLUMN NCXOAA U3 MONYHEHHbIX 3HaYeHuid /. n [i:

4 ~w=0.318152(1-w0.081641) =0.344126 Ty,

3Ty HOBYIO 4acCTOTy (PUNbLTPALMM UCMONL3YHOT BO BTOPOM UTEPALMOHHOM LMK/E, HaYMHAIOLLEeMCS C Lwara 2 1 noBTo-
palowemM nocnegytowjme warn. Utepaymio Heo6xoAMMO NOBTOPSATL, NOKa pe3ynbTaTt He byfeT y0BNeTBOPATb KpUTEpUo
utepaumun. 3HaueHns napameTpoB, NOAyYeHHble B pe3ynbTaTte NepBoii N BTOPOI utepauuii, ceegeHbl B Tabnuuy K.2.

Lar /.0OkoHuatensHbI anroputm bBeccens:

Kak TonbKo Tpe6oBaHue Kputepus utepauun 6yAeT BbINONHEHO, PacCUUTbIBAKOT OKOHYaTe/bHbIe 3HAYEHWUA KOH-
cTaHT punbTpa beccens n oKoHuatenbHbI anroputm beccens B cOoTBeTCTBUM C Warom 2. B gaHHOM npumepe Tpe6osa-
HVe KpuTepus utepauun HaudvHaeT BbINONHATLCA nocne BTOpoli utepaumm (4 =0.00665750,01). Torga oKOHuYaTeNbHbI
anroputMm, nNpegHasHavYeHHbI 4NA onpejeneHnsa CpefHnX 3HaueHuin fbIMHOCTH, bygeT:

Vf = *827277710 '6 ($ *257?.,+$_2-4 X-2)+0968410 (VFf_, - X_2)

Ta6nunuya K2— 3HaueHus napaMeTpoB, NoMyYeHHble B pe3ynbTaTe NepBoii U BTOPOK utepaumii

MNapameTp MepBast UtepaLys Bropas urepauyis
ey 0.318152 0.344126
£ 7,07948 10'5 8272777-10'5
K 0.970783 0.968410
lo-¢ 0.200945 0.185523
vV e 1.276147 1.179562
If to, ¢ 1.075202 0.994039
hil 0.081641 0.006657
cnew A 0.344126 0.346417
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K.2.3 PacueT 3Ha4YeHUn AbIMHOCTM
Ha pucyHke K.3 npegctaBneHa obuwas npouegypa onpefeneHns KOHEeUYHbIX 3HaueHWUli AbIMHOCTH.

NA - yacTtoTa BpaueHuns N; £8 - uactoTa BpauweHns B; nc - wyactora BpauweHunsa C;
CTH 1- cTyneHb Harpy3sku 1; Ctn 2 - ctyneHb Harpy3km 2. CTH 3 - cTyneHb Harpysku 3

PucyHok K.3 — TMpouegypa onpejeneHnsi OKOHYaTeNbHOro 3Ha4YeHNs1 AbIMHOCTY
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Ha pucyHke K.4 nokasaHbl TpaekTopusi n3amepsseMoro Heob6paboTaHHOro curHana [bIMHOCTU, a TakKe TpaeKTopum
He(nNbTPOBAHHOIO U PUNLTPOBAHHOIO KO3(P(HNLMEHTOB CBETOMNOINOLWEHNS K. MONyYEHHbIE MPU BbINONHEHUN NEepBOW
CTyNeHW Harpysku B ncnbiTaHun ELR. Moka3aHo Takke MaKCMMaibHoe 3HaueHune Vimex, A (unbTpOBaHHOl TpaeKTopun
Ko3ahmumeHTa K

r 1.00

-0.80

-0 60

-0 20

PucyHok K.4 — TpaeKTopuu n3mepsieMbIX CUTHANOB bIMHOCTU N, He(UIbTPOBAHHOIO ¥ (hUNIbTPOBAHHOIO
KO3(P(PMLMEHTOB CBETOMNOrNOLWEHNS K

CooTBeTCTBEHHO, Tabnnubl K.3 1 K.4 cogep>kaTt YMcnoBble 3HAYEHWs MHAEKCA | MOMEHTOB BpeMeHU (Npw vacToTe
n3mepeHuii npo6 150 ly). HeobpaboTaHHOrO curHana AbIMHOCTU, He(UNbTPOBAHHOIO M PUILTPOBAHHOIO CUTHAIOB KO-
apduumneHTa cBeTONOrNMoLeHNs K. PUbTpaLmio BbIMONHAIOT C UCMONb30BaHNEM KOHCTaHT anroputma beccens, noctpo-
€HHOro B 2.2 HacTosLwero npunoxenus. 113-3a 6onbLoro o6bema gaHHbix B Tadbamuyax K.3 n K.4 npuBefeHbl TONbKO Te
3HaYeHUsa JbIMHOCTU, KOTOPble XapaKTepusyloT parMeHTbl TpaeKTopun curHana AbIMHOCTU, PacnonoXXeHHble B Havane
TPaeKTop1n 1 OKONO MaKCUM&aIbHOTO 3Ha4YeHUs.

MakcumanbHoe (MMKOBOE) 3HaveHune (Npu /=272) paccymMTaHO UCXOAA M3 AaHHbIX, NpefcTaBNeHHbIX B Tabnuue K4.
Bce ocTanbHble UHAMBUAYaNbHble 3HAYEHWS ibIMHOCTU PaccyMTbIBAOT aHaNOrMYHO. JnA HavyanbHOro MOMeHTa pacyeTa
anroputma ero cnaraembie SM . S,_2, YM 1 Y (2 NPUHMMAIOT PaBHbIMN HYNHO.

PacueT koadhduLmeHTa cBeTONOrNoLweHms K

La, w 0.430
Index / 272

N.% 16.783
Sztv m-1 0.427392
S270. m'1 0.427532
IO 0.542383
270" W - 0.542337

K=_ A~ m (l-i~ 1] =0.427252 m \
0.430 ( too

3TOMY 3HAYEHUIO COOTBETCTBYeT S272 B NPUBELEHHOM HbKe paBeHCTBe.
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Pacuet cpefHero 3HavyeHuss KoaduymeHTa cBeToNoTNoWeHNA nocne punbTpaymmn no beccento (cm. 6.3.2 gonon-

HeHusa 1 K npunoxxeHuto f):

B npuBefeHHOM HmXe paBeHCTBE MCMNONb30BaHbl KOHCTaHTbl beccena U3 2.2 HacToAwero fononHeHnsa. PeansHoe
3HayeHne HeuNbTPOBaHHOIO Ko3duLMeHTa K. paccuntaHHoe Bbille, COOTBETCTBYeT S272(S,). S271 (S~,) n SZI(S. 2)
— 3T0 ABa npeablaywnx 3Ha4YeHns HeunbTpoBaHHOro KoahuumeHTta K. Y271 (Y ,) n Y270 (Y. 2 — pABa npefblgyLmnx
3HayYeHus PuUIbLTPOBAHHOTO Ko3durLmeHTa K.

Y272 = 0.542383- 8272777 10-5(0.427252 +2 0.427392 +0.427523- 4 0.542337)+

370 3HaueHue cooTBeTcTBYET Yj,” 1/1B NpUBELEHHOWN HUXKe Tabauue.

+0.968410(0.542383 - 0.542337) = 0.542389 m"1.

PacueT KOHeYHOro 3Ha4yeHus AbIMHOCTU (CM. 6.3.3 gononHeHnsa 1 K npunoxkeHuto [):
M3 Kaxkaoi Tpacchbl cMrHana bIMHOCTU OTGMpatoT MaKcMasbHOe 3HaUYeHre (UIbTPOBAHHOIO KO3duLmeHTa cee-
TonornoweHns K. MpuHATLI 4N pacyeTa cnegytolime BenmyvHbl:

YacTtoTta BpaweHus

A
B
Cc

CpefiHve 3HayeHus AbIMHOCTU 6yayT:

SyA = (0.5254 + 03435 +05578) /3 =0.5482 m-":

SVB = (05596 +0.5400 +0.5389) 13 = 0,5462 m 1

SVC = (0.4912 +0.5207+0.5177)/3 = 0.5099 ™m'1;

Uukn 1

0.5424

0.5596

0.4912

SV = (0.43 0.5482)+ (056 0.5462)+(0.01 0.5099)=0.5467 M .

MNoATBEPXKAEHME JOCTOBEPHOCTU Pe3ybTaToB, NONyUYEeHHbIX B LIMKNE:

Uukn 2

0.5435

0.5400

0.5207

Unkn 3

0.5587

0.5389

0.5177

MNepes pacyetoM BeNUUMHBLI SV HEOGXOAMMO NOATBEPAUTL LOCTOBEPHOCTL LKA BbIUUCNEHUEM YAENbHbIX CPES-
HeKBafpaTUYHbIX OTKNOHEHWI 3Ha4YeHUii AbIMHOCTY NO TPeM LMKIaM Ha Kadkaoi yactoTe BpalleHus.

YacToTa BpaujeHus

A

c

SV. *’
0.5482
0.5462

0.5099

CpeAHee 3HauyeHue

Ab6cono THO e

cpepHewagpa*

TMuHoe OTKNIOHEHUE. bH*

0.0091

0.0116

0.0162

YaenbHoe cpeaHeksBajpaTtuiHoe
OTKNOHEeHue. %

1.7

2.1

3.2

B 3TOM npvMepe pacyeT yA0BNETBOPSET KPUTEPUIO 4JOCTOBEPHOCTM, paBHOMY 15 % Ansi KakAoW YacToTbl Bpalle-

HUsA.

Ta6nunya K3— 3HadeHus abiMHOCTM N. He(UNLTPOBAHHOIO M (PUNLTPOBAHHOIO KO3((PULMEHTOB CBETONOINOLLB-

HUSI K B HaYa/bHbll/i MOMEHT CTyneH4yaToro ysenn4eHus Harpysku

Wupexkc T Bpewms, ¢

000000
000000
.000000
.006667
.013333
.020000
.026667
.033333

OOR WN e O AN
O O O O o o o o
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OuimuocTts N. %

O o © o o o o o

.000000

000000

.000000

.020000
.020000

020000

.020000
.020000

KoatduuneHt ceetonornoweHna K m'1l

HehUNbTPOBAHHbI I

0
0
0
0
0
0
0
0

.000000
.000000
.000000
.000465
.000465
.000465
.000465
.000465

GunbTpOBaHHbI N

.000000
000000
.000000
.000000
.000000
.000000
.000001
.000002

©O o o o o o o o
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OKoHuaHve Tabnuubl K.3

KoatduuneHt ceetonornouweHmna k m"

NWHpekc i Bpems, ¢ AbimuocTts N. %
HepUNbTPOBAaHHbI GunbTpoOBaHHBI
6 0.040000 0.020000 0.000465 0.000002
7 0.046667 0.020000 0.000465 0.000003
8 0.053333 0.020000 0.000465 0.000004
9 0.060000 0.020000 0.000465 0.000005
10 0.066667 0.020000 0.000465 0.0G0006
11 0.073333 0.020000 0.000465 0.000008
12 0.080000 0.020000 0.000465 0.000009
13 0.086667 0.020000 0.000465 0.000011
14 0.093333 0.020000 0.000465 0.000012
15 0.100000 0.192000 0.004469 0.000014
16 0.106667 0.212000 0.004935 0.000018
17 0.113333 0.212000 0.004935 0.000022
18 0.120000 0.212000 0.004935 0.000028
19 0.126667 0.343000 0.007990 0.000036
20 0.133333 0.566000 0.013200 0,000047
21 0.140000 0.889000 0.020767 0.000061
22 0.146667 0.929000 0.021706 0.000082
23 0.153333 0.929000 0.021706 0,000109
24 0.160000 1.263000 0.029559 0.000143
25 0.166667 1.455000 0.034086 0.000185
26 0.173333 1.697000 0.039804 0.000237
27 0.180000 2.030000 0.047695 0.000301
28 0.186667 2.081000 0.048906 0.000378
29 0.193333 2.081000 0.048906 0.000469
30 0.200000 2.424000 0.057067 0.000573
31 0.206667 2.475000 0.058282 0.000693
32 0.213333 2,475000 0.058282 0.000827
33 0.220000 2.808000 0.066237 0.000977
34 0.226667 3.010000 0.071075 0.001144
35 0.233333 3.253000 0.076909 0.001328
36 0.240000 3.606000 0.085410 0.001533
37 0.246667 3.960000 0.093966 0.001758
38 0.253333 4.455000 0.105983 0.002007
39 0.260000 4.818000 0,114836 0.002283
40 0.266667 5.020000 0.119776 0.002587

Ta6nunuya Kd4— 3HauyeHuss agbiMHOCTM N. HE(IMIBTPOBAHHOIO N PUNLTPOBAHHOIO KO3 (ULMEHTOB CBETONOIOLe-
HVS K B OKPECTHOCTM MMKOBOro 3HauyeHust anroputma beccens Vmail g 11

Koathduuyment ceetonornouwcnmna K, m'1

WHpekc 1 Bpewms, ¢ AbIMHOCTb N. %
He(hUNbLTPOBAHHBI hUNbTPOBAHHBI
259 1.726667 17.182000 0.438429 0.538856
260 1.733333 16.949000 0.431896 0.539423
261 1.740000 16.788000 0.427392 0.539936
262 1.746667 16.798000 0.427671 0.540396
263 1.753333 16,788000 0.427392 0.540805
264 1.760000 16.798000 0.427671 0.541163
265 1.766667 16.798000 0.427671 0.541473
266 1.773333 16.788000 0.427392 0.541735
267 1.780000 16.788000 0.427392 0.541951
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OKoHuaHve Tabnuubl K4

VHgekc T Bpems, ¢ ObivHocTs N. % KoathdpmupeHT ceeTonormowonms *, v
HeMbTPOBaHHbIN (hnnbTpOBaHHbIA
268 1,786667 16,798000 0,427671 0,542123
269 1,793333 16.798000 0,427671 0,542251
270 1.800000 16.793000 0.427532 0,542337
271 1,806667 16,788000 0,427392 0.542383
272 1,813333 16,783000 0,427252 0,542389
273 1,820000 16,780000 0.427168 0,542357
274 1.826667 16,798000 0,427671 0,542288
275 1,833333 16,778000 0,427112 0,542183
276 1,840000 16,808000 0.427951 0,542043
277 1,846667 16,768000 0,426833 0.541870
278 1,853333 16,010000 0,405750 0,541662
279 1,860000 16,010000 0,405750 0,541418
280 1,866667 16,000000 0.405473 0.541136
281 1,873333 16,010000 0.405750 0,540819
282 1.880000 16.000000 0,405473 0,540466
283 1,886667 16,010000 0,405750 0,540080
284 1,893333 16,394000 0,416406 0,539663
285 1,900000 16,394000 0.416406 0,539216
286 1,906667 16,404000 0,416685 0,538744
287 1,913333 16,394000 0,416406 0.538245
288 1.920000 16,394000 0.416406 0.537722
289 1,926667 16,384000 0,416128 0,537175
290 1,933333 16,010000 0,405750 0.536604
291 1,940000 16,010000 0,405750 0,536009
292 1.946667 16.000000 0,405473 0,535389
293 1,953333 16,010000 0.405750 0.534745
294 1.960000 16,212000 0,411349 0.534079
295 1.966667 16,394000 0,416406 0,533394
296 1,973333 16,394000 0.416406 0,532691
297 1.980000 16,192000 0.410794 0,531971
298 1,986667 16,000000 0,405473 0,531233
299 1.993333 16,000000 0,405473 0,530477
300 2,000000 16,000000 0.405473 0,529704

11BblgeneHbl NOAY>XUPHBIM LLUPURTOM.

K.3 UcnbiTaHne ETC

K.3.1 Bblibpocbl BpeAHbIX ra3006pa3HbixX BelecTB (U3eNnbHble gBUraTenm)
MpeanonoXnTenbHo, NPU UCnonb3oBaHuu cuctembl PDP— CVS nony4yeHsbl cnegytowme jaHHble:

Mokasaresb Miﬁ/:'g ;‘;:;ﬂ 3HaveHe Mokasarens miﬁn "g;)";a : 3HaueHvie

Vo m3/06 0.1776 COOCA‘CO MAH-1 38.9

WP 06 23073 A®conc 0 MAH-1 1.0

Pe KMa 98,0 HCconce (6e3 otgenmutena NMC) MAH'1 9.00

Pi KMa 2.3 HCconca(6e3 otaenutenss NMC) MAH- 3.02

T K 3225 HCcorcO (c otaenmtenem NMC) MIH-" 1.20
r/« 12,8 HCconcd (c otgenntenem NMC) MIH- 0.65

N O *ccoeo MAH"1 53.7 C°2 «1c o % 0.723

N O x£0rtCd MaH-1 0,4 KBT-4 62.72
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Pacuet pacxoga pa36aBneHHbIX OTpaboTaBLUMX ra3oB (CM. 4.1 fONONHEHNA 2 K NPUNoXXeHuto [):

Mrom = 1293 0.1776 23073(98.0-23) 273/(1013 3225) = 42372 kr.
PacueT nonpaBo4yHOro KoaduumeHTa Ha BnadKHOCTb 4151 NOX (CM. 4.2 fONOMHEeHWA 2 K NpunoXeHuto [):
Kwo = 1-0.0162 <12.8 10,71) = 1039"

PacueTt koHueHTpauun NMHC no metogy NMC (cm. 4.3.1 fONONHEHNA 2 KNPUNOXKEHWIO 1) ucxoasn us athheKtus-
HocTu no meTtaHy CEV =0.04 n agpekTmBHOCTM No ataHy CEE = 0.98:

9,0 - 0/14>-12 1
NMHCooncB = — 0QB 004----=7.91 mnH

3.02 <1-0.04) 0.65
NMHCF 'T'i) ----------- =239 mnH
0.98 0.04

PacueT KOHUeHTpauuii, KOPPEKTUPOBaHHbIX MO (hOoHY (cM. 4.3.1.1 AONONHEHMNA 2 K NPUNOXeHWIo [1):
Ecnu cocTtas gn3ensHoro Tonamea onpejeneH kak0,11,8 1o:

=100-— e JRR— 17-135
1%(13/2)*{3,78[11(13/4)]|

DF = 12% ~=18.69;
0.723-t(9.00.38.9) «T 4

NOXx ,r,c =53.7- 04[1-(1/18.69)]=53.3 MnH'L;
COconc =38.9-1,0[1- (1/18.69)]=37.9 MnHI;
HCMOC = 9.00-3.02[1-(1/1859]]=6.14 MnH *;

NMHCoonc =7.91-2.39 [I-(1/18.69)]=5.65 MAH'L

PacueT maccoBbIx pacxofoB BbIGPOCOB BPeAHbIX BelecTB (CM. 4.3.1 AONOAHEHUSA 2 K NPUNOXKeHNto [):

NOxma, =0.001587 53.3 1.039 42372=372391 r/y;
COtaun =0.000966 379 42372=155.129 r/y
HCmun =0,00479 6.14-42372=12462 r/y

NMHQnas, =0.000479-5,65 42372 = 11467 r/u.

PacueT ygenbHbIX BbIGPOCOB (CM. 4.4 fONONHEHNA 2 K NPUNOXKeHWIo [1):

NO, =372391/6272=5.94 1 /(KBT u);
00 =155.129/6272=2.47 r/(KBT-u);
HC = 12.462/6272=0.199 r /(kBT u):

NMHC = 11467/62,72=0.183 r/(KBT u).

K.3.2 BbI6pOCbl BpeAHbIX YacTul, (4u3enbHble ABuUratennu)
MpefnonoXxunTensHo, Npu Ucnonb3oBaHUN cuctembl PDP— CV'S v ABoIiHOro pas6aBneHuns noayyvyeHbl cnegytouine
flaHHble:
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MTOTW W 4237.2

W wr 3.030
M, b. Mr 0,044
IWTOT. k 2.159
M SEC. 0.909
Mm,,. M 0.341
MDIL 1.245
DF 18.69
Wacl, KBT ¢4 62.72

PacueT BbIGPOCOB M0 MaeeB (CM. 5.1 JOMONHEHUs 2 K NPUNoXeHuto [):

M, =3.030+ 0.044 = 3.074 wmr;
Msas = 2.159- 0,909 = 1250 K;

3074 42372
PTn 1250' 1000 - *04% ©

PacueT BbIGPOCOB MO Macce, KOPPEKTMPOBaHHbLIX N0 (OHY (CM. 5.1 JONONHEHMNA 2 KNPUIoXKeHuto [):

pT _ 13474 [034171 __1 )H 42372_ 32
K Ta* 11250 1245V* 1869J|| 1000 r

PacueT ygenbHbIX BbIGPOCOB (CM. 5.2 ONONHEHNA 2 K NpUNoXeHuto [1):

NO, - 372.391/62,72-5.94 1 /<«B» u);
CO =155.129/62.72=2.97 r /(KBT u);

HC = 12.462/62.72=0.199 r/(kBT u).

K.3.3 Bbi6pocbl BpefHbIX ra3006pa3Hbix BelecTs (4Buratenu, paboratowme Ha CHI)
MpeanonoXunTtenbHo, npu ncnonb3osaHun cnuctembl PDP— CVS nonyuveHbl cnegylouine jaHHble:

Mtotw Kr 42372
/e 12.8
oonc «@ MH-1 17.2
oonc 4% MH-1 0.4
COconc « MAHrl 44.3
Cco«nc ¢ M/IH-1 10
HC cocO (6e3 otaenutens NMC), MnH-1 27.0
HC cooca (6e3 otaenutens NMC). mMnaH-1 2.02
HC cooc,, (c otaenntenem NMC).  MaH-1 18.0
HC conca (c otaenutenem NMC).  M/H-1 0.65
CH4C0o0C. MH-1 18.0
cone 4’ MAIH-1 11
¢ 0 2_coocs- % 0.723
KBTY 62.72
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PacueT nonpaBo4HOro KoahuuymeHTta Ha BnaxKHOCTb Ans NOX (CM. 4.2 4ONONHEHMNSA 2 K NPUNoXeHWto [1):

><na = 1 0.0329(12,8 « 10.71>= 074"

PacueT koHueHTpaumun NMHC {cMm. 4.3.1 fONONHEHNS 2 K NpUnoXeHuto [1):
a) no metogy GC:

NMHCoonco =27.0-18.0 =9.0 mnH'1L:
6) no metogy NMC:
MpuHnmasn apekTnBHocTb No meTtaHy CEn = 0.04 n achpekTBHOCTb No ataHy CE£=0.98 {cm. 1.8.4 gononHeHns
5 K npunoxenuto [). nonyvarot

27.0 (1 - 0.04)+ 18.0

NMHO, =8.4 MJIH
0.98 0.04
2.02 (1- 044) + 0,65
NMHCoonca = =137 MAH*1.
0.98 0X14

PacuyeT KOHLeHTpauun, KOppeKTMpoBaHHOM No @oHy (cM. 4.3.1.1 JONOAHEHUA 2 K NPUAOXKEHUIO [1):
Mpw ycnoBuun ncnonb3oBaHus aTanoHHoro tonamea G20 (100 % metaHa) coctaBa CH4:

Fs = 100 =95
1«(4/2b13,78[1«(4/4)H

s — Yol
0.7237(27.0+44[1 |10"4

Ana NMHC no metogy GC poHOBas KOHUEHTpauus onpeaensaeTcs pasHocTbio Mexy KOoHueHTpaumammn HCeoaicd n
®Vcenc &

NO, cone = 172 - 0.4(1-(1 /13.01)]=16.8 MnH*1:

COconc =44.3-1.0 [1-(1 /13.01)]=43.4 mMnH ':

NMHCconc =8.4-137 [I-(1/13.01)]=7.13 mnH'l (no meTtogy NMC);
NMHC?j,,,. =9.0-0.92 (1—(1/13.01)]= 8.15 mnH’ 1 (no meTogy GC):
CH4£0nc=18.0-U[1-(1/13,G1)]=17.0 man-1 (no meTOgy GC).

Pacuet maccoBbIx pacxofos (CM. 4.3.1 JONOAHEHNS 2 K NPUNOXKeHnto [);

NO, Tabl =0.001587 16.8 1074 42373=121.330 r/u=
COmess = 0.000966 43.4 42373=177.642 r/y;

NHMCn,asb = 0,000516-7.13 42372 = 15589 r/u (no metogy NMC):
NHMCmasj = 0.000516-8.15 42373 = 17.819 rM (no metogy GC):

CHdir,asil =0.000552-17.0 42373 = 39.762 r/u (no meTogy GC).

Pacuet ygenbHbIX BbIGPOCOB (CM. 4.4 fONONHEHNA 2 K NPUNOXXeHuto [1);

NO* =121.330/62.72=1.93 r/(kBT u);
CO =177.642/62.72 = 2.83 ey);

NMHC =15.589 /62.72 = 0.249 r/(kBT =4) (no meTtogy NMC);
NMHC =17.819/62.72 = 0.284 r1/(kBT =u) (no metoay GC);

CN7 =39.762/62.72 =0.634 r/(KBT =u) (No meTogy GC).
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K.4 KoathuueHT /.-cmeLleHns S,

K.4.1 PacueT koaguumeHTa n-cmewerms (S.J [36]. [37]

i
. T\ 02'
—w —JINX/ W

rae S — KoaPUUMEHT N-CMELLLEeHNS;
inert % — ob6beMHas JONA MHePTHbIX ra3os B Tonamee (N2. C02 He nap.). %;
02* — ob6bemHas 40NA KUCNOPoAa, NepBOHAYaIbHO CoAepXKallerocsi B tonnvee. %:
NANT — ortnocatca KCPEAHUM 3HAYEHVAM 3TUX BENMUMH B hopmyne CT Hn, npefcTasnsaioLLeil yrneBogoposbl npume-
HSIEMOro TOMNAMBa, & UMEHHO:

_ Ne2% iy t4 AE g
[ W 1,00 | >« 100 I 100 |
diluent %
100

roe CH4 — o6bemHas fons meTaHa B Tonamee. %;

C2 — ob6bemHas fona Bcex yrnesofopogos rpynnbl C2(C2Hg. C2H4 n 1.n.) B TONAmMBeE. %;
C3 — o6bemHas fjons Bcex yrnesogopogos rpynnbl C3(C3H8. C3H6 n 1.n.) B TONAmBe. %;
C4 — ob6bemHas fjons Bcex yrnesogopogoB rpynnbl C4(C4H10, C4H3 u 1.n.) B TonnmBe, %;
C5 — o06bemMHas fjona Bcex yrneBogopogos rpynnbl C5(C6HI12 C5H,0wm 1.n.) B TONmBe. %;
diluent % — ob6bemHas fona pacTBOpeHHbIX rasos (02* N2.C02 He u 1.n.) B TONmBe. %.

K.4.2 Mpumepbl pacueTta KoadduuymeHTta /.cmeLieHmsa S,
Mpumep 1— 3tanoHHoe TonamBo G25: CH4=86 %. N2= 14 % (06beMHble fonun)

1086 _ 0,86 r
. _14_ 086
100

MNpumep 2 — 3tanoHHoe TonamBo GR; CH4=87 %. N2=13 % (06beMHble gonun)
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Si :.Og)i~*)_a ( ==0.911.

Mpumep 3 — Tonaueo CLWA: CH,=89 %. C2H6=4-5 %. C3He=2.3 %. C6H,4=0,2 %. 02=0.6 %. N2=4 % (06beMHbIe
nonu)

N CH4» 1,3 °2H4 %]
[ 100 ] [ 100 1" " 10,69*2 0,045*3 0023* 4 0002 .
M=m . =ill;
diluent % (0.64 4)
100 100
¢ [4
-
4 069 *4 0,045 t 8 0,023 * 14 0.002

1 diluent % 0.6*4

" 100 100
Sd = = 096.

(-TATK-A-N'O-Ar 4y 1)"#

Mpunoxkenne N
(o6sA3artenbHoe)

CneynanbHble TexHUYeckne TpeboBaHUs, Kacatolmecs u3enbHblX geuratenei,
pa6oTatowmux Ha aTaHose

B cnyuyaB fn3enbHbIX ABUratenei, paéotatowmx Ha aTaHone, Heo6XoANMMO COOTBETCTBYOLLMM 06Pa3oM U3MEHUTb
cnefytoLine NyHKTbl, paBeHCTBa U KOah(rLmMeHTbl, OTHOCALLMECA K MeToAaM UCMbITaHNIA, onpejensieMbiM B NMPUNOXKEHUN
[l K HacTosWwemy cTaHfapTy.
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[lononHeHue 1 K npunoxxeHuto [:
4.2 NMonpaBKa Ha cyxoe/Bna>xHoe COCTOsiHNe

- 1877
1 I R —— [a—

1,2577 -F4EL
n 6ARW

4.3 MonpasBka Ha BNaXHoCTb 1 Temnepatypy 4ns NO,

1*A (He -10.71)» B(7a -298)"

rae A =0.181 G /G - 0.0268;
8 =-0.123 G FUEL/GA|RD+0.00954;
7a— Temnepatypa Bo3sgyxa. K;
H. — BnakHOCTb BO3fyxa Ha Brycke, Macca BOfbl Ha 1 Kr cyxoro Bo3sgyxa, r/ir.
4.4 PacuyeT MacCcoBbIX PacxoAoB BbI6GPOCOB BPeAHbIX BellecTB
MaccoBble pacxofbl BbIGPOCOB BpefHbIX BELWECTB B rpaMmax B Hac (r/4) 4Ns KaKAoro pexvma cnefyet paccyntbl-
BaTb MO NPUBEAEHHbIM HKe (hopMynam, NpUHMMas NI0THOCTL OTPaboTaBLUMX ra3oB paBHol 1,272 k/M3 npu Temnepary-
pe 273 K(0 "C )n paBneHun 101.3 kMa;

NO«maM =0.001613 NOx concHD G EXH«:
COmass = 0.000982 COeonc (% Xhw :

HCma*i = 0.000809 HCEEC KH,0 Gexhw.

rae NOciinc. COoconc. HCoone 11— cpefiHMe KOHUeHTpauumn (MaH 1) BpeaHbIX BELLECTB B Hepa3baBneHHbIX oTpaboTaBLLmnX
rasax, kak onpegieneHo B 4.1 HacTosILLEero LONONHEHUS.
Ecnu, hakynbTaTMBHO, KOHLUEHTPaUMy BbIGPOCOB BpeaHbIX ra3006pasHbIX BELLECTB ONpeaenstoT B cuctemMme C non-
HbIM pa3b6aBneHMeM NoToka, TO Heo6X0AMMO UCNONb30BaTh cnegytoLme hopMynbl:

NO,m, s =0.001587 N O xcoocKhO Gtotw:
COm« = 0,000966 COconc 6 TOTW;

HCng, = 0.000795 HCcono GyOVN.

rae NOICOOC. CO£onc. HCcon£,) — cpefiHue, ¢ NonpaBKoii Ha (DOH. KOHLEHTpaLumn (MAH”") BpeaHbIX BELLEeCTB B pa3baBneH-
HbIX OTPab0TaBLUNX ra3ax B KaKAOM pexxume, kakonpegeneHo B 4.3.1.1 fononHeHus 2 K
npuno>xexHuto .
JlononHeHne 2 K npunoXxexuio [:
O6nacTb pacnpocTtpaHeHus nyHkTos 3.1, 3.4, 3.8.3 u pa3gena 5 4onoONHEHUA 2 KNPUNOXKeHUIO [ paclumpsietca Ha
AusenbHble gBuratenu, paboralrole Ha ataHorne.
4.2 YcnoBus NpoBeAeHNs UCTIbITAHUIA JOMKHbBI GbITb TaKMMUK, YTOGbI TEMMepaTypa 1 BNaKHOCTb BO3fyXa, N3MepeH-
Hble Ha BXOJe B JBUrarteb, COOTBETCTBOBANN CTaHAAPTHLIM YCNOBUAM B TEYEHMEe BCEro nepuoja npoBefeHns ucnbita-
HUIA. CTaHJapTHbIE YCNOBUSA AOMKHbI BKIOUaTh B cebs TpeboBaHme ncnonb3oBarth (6 + 0.5) r Bogbl Ha 1 Kr cyxoro Bo3gyxa
npu Temnepartype (298 + 3) K. B aTux npegenax ganbHeliwas koppekumsi NO, He siBnseTca Heob6xoanmoii. Pe3ynbTaTtbl
UCMbITAHNSA He 3aCUMTbIBAIOT, €C/IN 3TN YCNOBUSA HE BbINOMHAIOTCS.
4.3 PacyeT MaccoBOro pacxoja noTtoka BbI6pOCOB BPefHbIX BeLlLecTs
4.3.1 CncTeMbl C NOCTOSAHHLIM MacCOBbIM PacXx0AoM
Ansa cuctem ¢ Tenn1006MeHHUKOM MacChbl BpeAHbIX BeLecTB B rpaMmax 3a UWKA (r/umkn) cnegyeT onpefenatb no
YPaBHEHNAM;
NOxra,s = 0.001587 NOioonc D MTQnv (ans gBuratenei, pabotarowmx Ha ataHone);
C O _ =0.000966 COw#c MTQTW (gnsa gBurateneii, paborarowmx Ha aTaHone):
HCwnam = 0.000794 HCOXE MTOTy, (419 ABurateneii, pabotaromx Ha aTaHone),
rae NO, O, COcoric. HCEQY,13 NMHCfonc. CH4ar> — cpefHue KOHUEeHTpauun 3a UuK/, KOpPPEKTMPOBaHHbIE MO
oHy, nonyyeHHble MeToAOM WHTerpauun (o6sasatenbHo
ansa NO, n HC) unn namepeHHble B HAKOMUTENbHOM MeLL-
Ke. M/H-1;
MTOTW — cymmapHas mMacca pacTBOpPeHHbIX 0TpaboTaBLUMX ra3oB 3a UMK/, kak onpegeneHo B 4.1 Hactosiwero
[IOMOJIHEHWSA, Kr.

Ha ocHoBe C, — 3KBMBaneHrta.
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4.3.1.1 OnpefeneHne KOHLEHTPALMIA, KOPPEKTUPOBAHHbLIX NO (POHY

CpefHue hoHOBble KOHLEHTPaLun BbIGPOCOB BPeAHbIX ra3006pa3HbIX BELLecTB B pa3basnsioLleM Bo3gyxe Heob-
XOAVMMO BbIYECTb 13 U3MEPEHHbIX KOHLIEHTPpaLMiA, YTOGbI NONYUNTb «H4UCTble» KOHLEHTpauuM Bb6pOCOB BpeAHbIX ra3oot-
pasHbix BelecTB. CpefHue 3HayeHns1 (HOHOBbIX KOHLIEHTpaLMii MOXHO onpeAenvTe C MOMOLLbIO HAKONMUTENbHOrO MeLlKa
VNN HenpepbIBHBbIM U3MEPEHMEM C NOcneaytoLei nHterpauyueli. Heo6xoamMmo nonb3oBatbest hopMynoii

cone=conce-concdjl-(1/DF]],

rfie CONc — KOHLeHTpaLusi COOTBETCTBYIOLLErO BPEAHOrO BeLLecTBa B pa3baBneHHbIX 0TpaboTaBLUMX ra3ax, KOppeKTupo-
BaHHas C y4eTOM KOMM4yecTBa 3TOro BeLLecTBa, cogepikallerocs B pasbasnstoliem Bosgyxe, MAH'L
conc e — KOHLEHTpauus COOTBETCTBYIOLLErO BPEeAHOrO BellecTBa, M3MepeHHas B pa36aBneHHbIX oTpaboTaBLumX ra-
3ax. MAH'L
conc d — KOHLEHTpaLus COOTBETCTBYIOLLErO BPEAHOro BELLECTBa, N3MepeHHas B pasbasnsioliemM Bo3ayxe, MH'L
DF — koathdmumeHT pazbaBneHus.
KoathdhmumeHT pa3basneHns onpegenstoT cnefyowmum o6pa3om:

DF =— 2 .
c 02 coric eHHCconc e'COcooco0)10

rae CO2 cornco — KoHueHTpaums CO2 B pazbaBneHHbIX 0TpaboTaBLUMX ras3ax. % (o6bemMHas fons):

HC c¢%,,..c — KoHueHTpauua HC B pa3baBneHHbIX oTpaboTaBLUMX rasax, MAIH*1, Ha ocHoBe C,:

C O conc0 — KoHueHTpaums CO B pa36aBneHHbIX 0TpaboTaBLUMX rasax, MIHr L,

Fs — ctexnomerpuyeckuii KOachPUUMNEHT.

KoHueHTpauun, n3aMepeHHble Ha Cyxoli OCHOBE, A0MKHbI 6bITb NPeobpa3oBaHbl B KOHLEHTPaLMN Ha BAaXKHOW OCHO-

BE B COOTBETCTBUM C 4.2 JONONHEHNSA 1 KNpUnoXxexuto [.

CtexvomeTpuyecknii KoatdunumeHT ana o6o6LieHHoro coctaBa tonamea CHeOj,N? paccuntbiBaloT cnegyowmm
obpasom:

/3 =100-

Ecnu coctas TonmBa Hen3BeCTeH, OMyCKaeTCsa UCMONb30BaTh CNeaytoLiee 3HayeHne CTeEXMOMETPUYECKOro Koag-

huymeHTa:
Fs (ataHon) = 12.3.

4.3.2 CucTeMbl C KOMMNeEHcauvein pacxoga

Ansa cuctem 6e3 Tennoo6MeHHUKa Maccy BbIGPOCOB BPEAHbIX BELLECTB B rpaMmax 3a LMK onpeaensioT pacyeTom
MFHOBEHHbIX 3Ha4eHWil Macc BbIGPOCOB U MHTErpypoBaHMEM MIHOBEHHbIX 3HAYeHWi 3a Luka. Kpome TOoro, BbIMOMHAIOT
(hOHOBYIO KOPPEKLMIO HENMOCPEACTBEHHO NO MIHOBEHHbIM 3HAYEHNAM KOHLeHTpaumun. BbluncneHus npoBOAAT MO Cnefyto-
Lwym hopmynam:

NO,~ =1K otw.. NOXXAC 0.001587)-[MTOTWNOX Mncd(1-1/DF|0fl01587];

COmess= £(MTOTW ,C O ~ , 0.000966)-[/WroTVWVCO£0rt.d(1-1/D F,0.000966].

HCme#i = £(MTOTW . HCMnc .., 0.000479)-[/WIOTIVHCCOGd| 1 -1/ DF|0,000479],

rae cone e — KOHLEHTpauus COOTBETCTBYIOLLEro BPeAHOro BeLLecTBa, n3MepeHHasl B pa3baBneHHbIX oTpaboTaBLImX ra-

3ax. M/H-1;
concd — KOHLEHTpaumsa COOTBETCTBYIOLLEro BPeHOro BellecTsa, n3MepeHHasa B pasbasnsatoliemM Bo3gyxe, MNH-1;
MrOTW I— MrHoBeHHOe 3HauyeHne Maccbl pa3baBneHHbIX OTpaboTaBLUNX ra3os (CM. 4.1 HACTOALLEro JOMNOAHEHUS), KT;
M-0oTyr — cymMmapHoe 3HaueHue Macchbl pazbasneHHbIX 0TpaboTaBLUMX ra3os (CM. 4.1 HACTOALWEro JONOAHEHUS), KT;
DF — koadduuneHT paszbasneHms (cm. 4.3.1.1 HacTOALLEro JONONHEHMNS).

4.4 PacueTypenbHblX BbIOGPOCOB
YpenbHble BbIGpockl. I/(KBT-4). paccuntbiBalOT 4NS1 KOKAOIO OTAE/bHOIN0 KOMMOHEHTa Cleayrowmm obpa3om:

CO =C O mjKS/Wacl;

HC = HCmaMAWadl,
rae Wad — peanbHO BbIMoNHeHHas paboTa 3a uukna (cM. 3.9.2 HacToALLLero fONOAHEHNS). KBT u.
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MpunoxxeHne M
(cnpaBoyHOE€)

CBeJieHNs1 0 COOTBETCTBUM CCbINOYHbIX MEXAYHAaPOAHbIX (PEMMOHABHBIX) CTAHLAPTOB
MEeXXrocyapCTBEeHHbIM (HaUMOHaNbHbIM) CTaHAApTaM, UCMOb30BaHHbLIM B HACTOSILLEM CTaHapTe

Ta6bnuya M1

0603HaYeHMe CCbIIOYHOTO
MEXXIOCy;apPCTBEHHOTO
(HaumoHanbHOro) CTaHaapTa
roCT 33— 2000

FOCT P 41.24— 2003

FOCT P 41.83— 2004

FOCT P UCO 5725-1—- 2002

rOCT P UCO 5725-2— 2002

FOCT P UCO 5725-3— 2002

FOCT P NCO 5725-4— 2002

roCT P UCO 5725-5— 2002

FOCT P UCO 5725-6— 2002

FOCT P 50460— 92
FOCT P 50463— 93

FOCT P 50779.75-99

FOCT P 52051—- 2003

B Ka4yeCTBe HOPMAaTUBHbIX CCbINOK

0603HaYeHVe N HaMMEHOBaHVIE CCbIIOYHOTO MEKIYHapPOAHOrO (PErvoHasIbHOro)
cTaHgapTa ¥ ycnoBHOe 0603Ha4eHVie CTeMeHN ero COOTBETCTBUA CCbITOYHOMY
MEXTIOCYAaPCTBEHHOMY (HALMOHaNBLHOMY) CTaHaapTy

NCO 3104 : 1994 «<HedTenpoayKTbl. Mpo3payHble 1 Henpo3payHble XUAKO-
cTn. OnpejeneHne KMHeMaTu4ecKoli BA3KOCTU U pacyeT AMHaMnyecKoli BA3KO-
cTu» (KOT)

MNpaBuna E3K OOH Ne 24 «<EgnHo06pa3Hble npeanucaHns, kacawowmecs: 1
ouLManbHOro yTBepXKaeHns Apuratenein ¢ BocniaMeHeHneM oT cxkaTtus B OT-
HOLLEHUV BbIGPOCOB BUAMMbIX 3arpA3HSIOWMX BewecTs: Il. opuumnansHoro yT-
BEPXKAEHUS1 aBTOTPAHCMNOPTHbIX CPEACTB B OTHOLLEHNN YCTAHOBKW Ha HUX ABU-
rateneil c BocnnameHeHVeM OT oxkaTtusi, ohuLManbHO YTBEPXKAEHHbIX N0 TUny
KOHCTPYKUmu; lll. ohmuymanbHOro yTBep>KaeHnss aBToTPaHCMOPTHbIX CPefCTB C
ABUratensiMu ¢ BocniameHeHnem OT CXKaTus B OTHOLLEHWUM Bblbpoca BUAVMBbIX
3arpsAsHAWMX BelecTs; |V. n3mepeHns MOLHOCTW ABuUraTenei c Bocnname-
HeHveMm oT cxkatus» (MOD)

MpaBuna ESK OOH Ne 83 «EgMHOOGpa3Hble npegnvcaHuns, Kacatolmecs
ouuManbHOro yTBepXAEHUs TPaHCMNOPTHbIX CPeACTB B OTHOLUEHMU BblOPO-
COB 3arpA3HAIOLLMX BELeCTB B 3aBUCMMOCTM OT TOM/uBa, Heo6XxoA4MMOoro Ans
asurateneii» (MOD)

NCO 5725-1:1994 «TOYHOCTb (4OCTOBEPHOCTb M CXOAMMOCTb) METOAOB U
pe3ynbTatoB M3MepeHuii. Yactb 1. O6ume npuHLumMnbl U onpegeneHus» (KOT)

NCO 5725-2:1994 «TOYHOCTb (AOCTOBEPHOCTb U CXOANUMOCTb) METOLOB U
pe3ynbTatoB M3mepeHuil. Yactb 2. OCHOBHOW MeTof onpefeneHns nostopsie-
MOCTV 1 BOCNPOU3BOANUMOCTU CTaHAapTHOro mMetoja uamepexus» (FOT)

NCO 5725-3:1994 «TOYHOCTb (f4OCTOBEPHOCTb M CXOAMMOCTb) METOA0B U1
pe3ynbTatoB n3MepeHuii. Hactb 3. MpoMeXXyTouHble nokasatenm CXoAMmMocTu
cTaHAapTHOro Metofa namepeHui» (I0T)

NCO 5725-4:1994 «TOYHOCTb (AOCTOBEPHOCTb U CXOANUMOCTb) METOLOB U
pe3ynbTatoB usmepeHuii. Yactb 4. OCHOBHble MeToAbl onpejeneHns AocTo-
BEPHOCTW CTaHAapPTHOro Metoaa uamepeHus» (KO T)

NCO 5725-5:1994 «TOYHOCTb (4OCTOBEPHOCTb M CXOAMMOCTb) METOAOB U
pe3ynbTatoB M3MepeHuii. Yactb 5. AnbTepHaTVBHble MeTofbl onpeaeneHuns
CXOAMMOCTU CTaHAapTHOro metofa namepenus» (HOT)

NCO 5725-6:1994 «TOYHOCTb (f4OCTOBEPHOCTb M CXOAMMOCTbL) METOAOB U
pe3ynbTaTtos 3mepeHuii. HacTb 6. Micnonb3oBaHne 3Ha4YeHNi TOYHOCTY Ha Npak-
Tnke» (HOT)

NCO 1388-4:1981 «3TaHON TexHU4eckuii. MeTodbl ncnbiTaHnii. YacTb 4.
OnpepeneHne cofepXXaHusi Kap6OHUIbHbLIX COeAMHEHWNI, NPUCYTCTBYIOLWMX B
60nbLIMX KonnyecTBax. TurpyumeTpuyecxuii metog» (FOT)

NCO 8422:1991 «MMnaHbl BbIGOPOYHOrO KOHTPOAS NO KayeCTBEHHbIM Npu-
3HaKam nocnegosarenbHbie» (KOT)

CBOjfHas pe3onouns 0 KOHCTPYKUMM TPaHCNOPTHbIX cpeacTts (CP.3). Mpu-
noxkenune 7(MepscmoTp 2 oT 16 anpens 1999 r. «KKnaccudmkauma n onpegene-
HUE MeXaHW4YeCKMX TPaHCMOPTHbIX CPeACcTB 1 npuyenos» (MOD)

NMpumevyaHune — B HacTosie Tabnnue ncnonb3oBaHsbl cnepyrouine ycnoBHble 0603HayeHnss CTENeHn CooTBET-

CTBWSA CTaHAapPTOB:

- OT — wnpgeHTUYHbIE CTaHAapThl;

- MOD — moguduumpoBaHHble cTaHAaPThbI.
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MeXayHapOoaHbIiA
ctaHgapT

MCO 11614:1999

MeXXayHapOoaHbIi
cTaHgapT
NCO 5165:1998

MeXkayHapOoaHbIii
cTaHgapT
NCO 3675:1998

MexxayHapoaHbI
ctaHgapT

NCO 3405:2000
Me>xxayHapoaHbIl
cTaHgapT

NCO 2719:2002
EBponelickuii
cTaHgapTt

EH 116:1997

JP 391:1995
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cTaHgapT

MCO 2160:1998
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ctaHgapT

MCO 10370:1993
MeXkayHapOoaHbIii
ctaHgapT

NCO 6245:2001
MeXayHapOLHbI
cTaHgapT

MCO 12937:2000
CraHpapTt

ASTM D 974— 02

Me>xxayHapoaHbIl
cTaHgapT
NCO 12205:1995
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Buénunorpadcpuns

la3bl, ncnonb3yemble AN UCNbITAHUIA, AaBNEHWE NPU UCTIbITAHUAX, KaTeropumn annaparos
(Test gases — Test pressures — Appliance categories)

JBuraTtenn 60nbLIOK MOLLHOCTU. VI3MepeHue BbIGPOCOB BPeAHbIX ra3006pasHbIX BELLECTB U3
HeouuLLEeHHbIX OTpaboTaBLUMX ra3oB 1 BbIGPOCOB BPeAHbIX YaCTUL, C MOMOLLbIO CUCTEM Hac-
TUYHOrO pasbaBneHns NoToka B HeYCTaHOBUBLUEMCS peXxnMe

(Heavy duty engines — Measurement of gaseous emissions from raw exhaust gas and of
particulate emissions using partial flow dilution systems under transient test conditions)
CBOAHaA pe3ontoumsi 0 KOHCTPYKLUM TPAHCMOPTHbLIX CPeACTB.

TRANS/WP. 29/78/Rev. 1 oT 11.08.1997 r.

[Buratenn BHyTPEHHEro cropaHusi ¢ BocniaMeHeHneM OT okatus nopluHesble. Mpubop ana
M3MepeHns NPo3pavyHoOCTN 1 NS onpefeneHnsa KoapguumneHTa nornoweHns ceeta otpabo-
TaBLUMX ra3oB
(Reciprocating internal combustion compression-ignition engines— Apparatus for measurement
of the opacity and for determination of the light absorption coefficient of exhaust gas)
HedTenpogyktbl. OnpefeneHne BocniaMeHseMoCTy JU3eNbHOro Tonamea. LietaHoBbli Me-
TO[,
(Petroleum products — Determination of the ignition quality of diesel fuels — Cetane engine
method)

HedTb cbipas nkngkve HehTenpoayKTbl. labopaTtopHoe onpegeneHune nioTHocTu. MeToq c
ncnonb3oBaHMEM apeomeTpa
(Crude petroleum and liquid petroleum products — Laboratory determination of density —
Hydrometer method)
HedTenpoaykTbl. OnpegeneHne AUCTUANALNOHHbIX XapaKTepucTMK Npu atMochepHoM Aas-
neHnn
(Petroleum products — Determination of distillation characteristics at atmospheric pressure)
OnpegeneHne Temnepartypbl BCNbIWKU. MeToA ¢ npuMeHeHneM npuéopa MapTeHc-lNeHckoro
C 3aKpbITbIM TUFNEM

(Determination of flash point. Pensky-Martens closed cup method)
[u3enbHble 1 6bITOBbIE XUAKVE Tonusa. OnpegeneHve npefenbHOro 3Ha4eHus Temnepary-
pbl UnbTPyEMOCTH
(Diesel and domestic heating fuels: determination of cold water plugging point)
ApomaTtnyeckve yrneBofopojbl B AN3eNbHOM TOMIUBE WU AUCTUANATax, onpejensiemble
NOMOLLHO YKUAKOCTHO XpomMaTorpagmmn BbICOKOro paspelueHus (HPLC)
(Aromatic Hydrocarbons in Diesel Fuels and Distillates by HPLC)
HedTenpoayktbl. OnpegeneHne cogep>kaHus cepbl. PeHTreHoBcKast hiyopecLeHTHas cnek-
TpOMeTpus ¢ gucnepcueit No AnnHe BOMHbI

(Petroleum products — Determination of sulfur content — Wavelength-dispersive X-ray
fluorescence spectrometry)
HedTenpoaykTbl. Koppo3voHHoe Bo3gelicTBUe Ha Mefb. VcnbiTaHne ¢ NpUMeHeHneM mej-
HOIi NNacTUHKM
(Petroleum products — Corrosiveness to copper — Copper strip test)

HedTenpoaykTbl. OnpejeneHne yrnepoamncToro octatka Kokca. Metos MuKpousmepeHuii
(Petroleum products; determination of carbon residue; micro method)

HedtenpogykTtel. OnpefenexHvie cogep>xaHns 30Mbl
(Petroleum products. Determination of ash)

HedtenpogykTtbl. OnpegeneHune cofepXkaHusi Boabl. MeTOf KyNOHOMETPUYECKOro TUTpoBa-
Hua no Kapny ®uwepy

(Petroleum products. Determination of water. Coulometric Karl Fischer titration method)
MeToa onpefeneHns KUCNOTHOIO W LLeNOYHOro Yncen ¢ NOMOLLbIO TUTPOBAHUS C LBETOBOM
VHAnKaumen

(Test Method for Acid and Base Number by Color-Indicator Titration)

HedTenpoaykTbl. OnpegeneHne ycToiunBOCTA K OKUCIEHWIO CPEAHUX HEMTAHBLIX AUCTUNNS -
TOB

(Petroleum products — Determinatio of the oxidation stability of middle-distillate fuels)
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131]

(32]

133

(34]

(35]

(36]
@37]

146

MeXayHapOoLHbI
ctaHgapT

NCO 4259:1992
EBponelicknii
ctaHgapT

EH 12916:2000
CraHpapT

ASTM D 5501— 94

CraHpapT
ASTM D 4052— 96

Me>xxayHapoaHbIl
cTaHgapT
MCO 1388-2:1981

CraHgapTt

ASTM D 1209- 00
MexxayHapoaHbIi
ctaHgapT

NCO 759:1981

MeXkayHapOoaHbIii
ctaHgapT

NCO 760:1978
CraHpgapT

ASTM D 5453— 00

CraHpgapT
ASTM D 1617— 90

MeXkayHapOoaHbIii
cTaHgapT
MCO 6974:2000

MexxayHapoaHbI
cTaHgapT

MCO 6326-5:1989
EBponelickuii
cTaHgapT

EH 589:2000
MeXkayHapOoaHbIii
cTaHgapTt

NCO 7941:1988
NF M 41-015:
1988
MeXayHapOoLHbI
cTaHgapT

NCO 4260:1987

MeXayHapOLHbI
ctraHgapT

MNCO 8819:1993

Me>XkayHapOoaHbIiA
cTaHgapT

NCO 6251:1996

CraHpgapT

SAE N1 829:1987
John B. Haywood

Hedrenpoayktbl. OnpefeneHne v npYMeHeHWe AaHHbIX O TOYHOCTU METOfOB WCMbITaHWM
(Petroleum products; determination and application of precision data in relation to mettrads of
test)

Hedrenpoayktbl. OnpegeneHne TMNOB apoMaTUyYecKUX YrneBoAoOpPOA0B B NMPOMEXYTOUHbIX
anctTmanaTax. BolCOKO3(MEKTUBHBIA MeTof XUAKOCTHOW Xpomarorpadun ¢ onpegeneHnem
KOo3athuumneHTa npenomneHns

MeTo/ onpegeneHns cogep>xaHus ataHona B ieHaTypupoBaHHOM 3TaHoe, UCMONb3yeMOM B
KayecTBe TOMNAMBa, C NOMOLLBIO ra3oBoli Xpomarorpadum

(Test Method for Determination of Ethanol Content of Denatured Fuel Ethanol by Gas
Chromatography)

MeTo/ onpeAeneHns NNOTHOCTU U OTHOCUTENbHOW NAOTHOCTU XXUAKOCTEW LMBPOBbIM 13Me-
putenem nAOTHOCTU

(Standard Test Method for Density and Relative Density of Liquids by Digital Density Meter)
3TaHON TeXHNYeCcKnit. MeTogbl UchbITaHuii. YacTb 2. BbiBNeHWe LWeno4yHoCT! nan onpege-
NeHne KUCNOTHOCTY No heHonTanenHy

(Ethanol for industrial use; Methods of test; Part 2 ; Detection of alkalinity or determination of
acidity to phenolphthalein)

MeTog onpefeneHuns uBeTa YMCTbIX XXMAKOCTEN (M0 NnaTtMHOBO-KO6aNbTOBOW LUKane)
(Standard Test Method for Color of Clear Liquids (Platinum-Cobalt Scale))

XXnakocTu opraHnyeckme netyumne TexHnyeckme. OnpejeneHmne cyxoro octatka nocne Bbina-
puBaHus Ha BogsiHOl 6aHe. O6Lwmii MmeToq

(Volatile organic liquids for industrial use. Determination of dry residue after evaporation on
water bath. General method)

OnpegeneHne cogep>xanus Bogbl. MeTtog Kapna ®uvwepa (06wmii metog)

(Determination of water. Karl Fischer method (General method))

MeTog onpegeneHns o6LLero cogep)xaHus cepbl B 1erkux yrneBogopogax, Tonivee gns Asu-
rateneii 1 macnax c NOMOLLbIO ynbTpaunonetToBoli tnyopecueHLmmn

(Standard Test Method for Determination of Total Sulfur in Light Hydrocarbons. Motor Fuels
and Oils by Ultraviolet Fluorescence)

MeTog onpegeneHns aMpHOro Yncna pactsoputeneii u pasbasuteneit

(Standard Test Method for Ester Value of Solvents and Thinners)

MpupogHbIii ra3. OnpegeneHune coctasa C 3afaHHON MOrPELIHOCTbI0 MEeTOA0M ra3oBoi Xpo-
martorpaguu. Hactm 1—- 6

(Natural gas — Determination of composition with defined uncertainty by gas chromatography
— Parts 1-6)

a3 npupofHbIi. OnpefeneHne cogepXXaHnst CEPHNCTbIX coeanHeHnin. Yactb 5. MeToa oxu-
raHus no JiuHruepy

(Natural gas; determination of sulfur compounds; part 5: Lingener combustion method)
TonnnBo Ana aBTOMOGUNEl. CKUXKEHHbI HETAHO ras. TpeboBaHMs U METOAbl UCTbITaHW
(Automotive fuels — LPG — Requirements and test methods)

MponaH n 6yTaH TexHn4Yeckne. AHanM3 MeTo[jOM ra3oBoi xpomartorpaguu
(Commercial propane and butane; analysis by gas chromatography)

HedTenpogyktbl — OnpeaeneHne octaTkoB OTPAbOTaHHOro napa CXKMXKEHHOro HeTAHOro
rasa

HedtenpogykTtbl 1 yrneBofopofbl. OnpeaeneHve cogepXaHus cepbl. MeTof CKuraHus no
Buk6ongy

(Petroleum products and hydrocarbons; Determination of sulfur content; Wickbold combustion
method)

la3bl OKMKEHHblE He(hTAHbIe. O6HapyXeHne cepoBogoposa. MeToj ¢ NnpuMeHeHnem aueTa-
Ta CBMHLUA

(Liquefied petroleum gases; detection of hydrogen sulfide; lead acetate method)

[a3bl OKMWKEHHbIe HeTsAHble. KOppo3noHHOe Bo3aelicTBue Ha Mefb. VcnbiTaHne ¢ npumeHe-
HVMeM MefHOl NNacTUHKM

(Liguefied petroleum gases — Corrosiveness to copper — Copper strip test)
Crexnomerpuyeckne KoahduumeHTbl BO34yxX/TONIMBO aBTOMOOWIbHbIX TONNNB
(Stoichiometric Air/Fuel ratios of automotive fuels)

Internal Combustion Engine Fundamentals. Chapter 3.4. '‘Combustion stoichiometry' (pages
68 to 72); McGraw-Hill. 1988
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KomnbloTepHasn BepcTka T. B. AnekcaHapoBori
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UMK Wagatenscreo crawpapros. 107076 Mocksa. KonoAgesHbsi i nep.. 14.
hitputovnw.standards.nj e-Ttam. mlo@standards.ru
Ha6paHo u oTneuaTaHo a Kanyxckoit Tunorpauu crawgapros. 248021 Kanyra, yn. MockoBckas. 256.
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