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HapoAHbIX CTaH4apTOB COOTBETCTBYOLUIME UM HaLMOHANbHbIe CTaHA4apThl, CBEAEHNA O KOTOPbIX NPUBEAEHbI B
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M NMONPaBOK — B €XEMEeCAYHOM WHPOPMALMOHHOM yKasaTene «HauuoHanbHble cTaHfapTbi». B cnyvae
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BBepneHne

HacTtoawuii LOKYMEHT npeacTaBnisfeT co60/ COBOKYNHOCTb TPeX paHee NPUHATLIX CTaH4apToB, coaep-
Xalwmnx ceeleHna o kayecTse BOAOPOAHOrO TON/uBea.

B nocnepgHue roabl TOMN/IMBHbIE 3/1EMEHTbLI C MPOTOHOOOGMEHHON mMemb6paHoin (MOM) npeTepnenu cyue-
CTBEHHble WU3MEHEHUA: CHM3MNOCb cofepxaHue nnatuHbl (Pt), mem6paHbl cTanu TOHbLIE, MAOTHOCTb TOKa
yBenunymnnacb, nosiBusacb BO3MOXHOCTb 3KCMyaTauum B yCAOBUSAX HU3KOW BNaXHOCTU. B cBA3M C 3TUM BO3-
HMKNa Heo6X0AUMMOCTb NepecMoTpeTb AONYCKM MO NpUMeEcsAM BOoAOpoAa ANA TON/UBHbLIX 3/ieMeHToB ¢ MOM,
KOTOpble paHee 6bln yka3zaHbl B MCO 14687-2 1 NCO 14687-3.

HacTtoawwuii ctaHgapT NOArOTOB/IEH HAa OCHOBaHWM MOcC/AefHUX uccnegosaHuii n paspaboTtok B o6nactu
TONMBHbLIX 3/ilemeHTOB ¢ NMOM c yyeTom cnegytouwux gakropos [1], [3]—[15]:

- YCTOAYMBOCTb KaTann3aTopoB TOMAMBHbIX 371eMeHToB ¢ NMOM u Apyrnx 3/1eMeHTOB K MpuMecsaMm B
BOLOPOLHOM TOMNUBE;

- BAUAHWE npumeceli B BOLOPOAHOM TOM/IMBE Ha pabOTy 3HEProyCTaHOBKM M KOMMNOHEHTOB TOM/IMBHbIX
3/1EMEHTOB,;

- Hannyne MeTOA0B Ka4eCTBEHHOro M KOMMYECTBEHHOrO aHanu3a npumeceli npu nposegeHun nabopa-
TOPHbIX, NPON3BOACTBEHHbIX U MOJIEBbLIX U3MEPEHU;

- ONbIT 3KCNayaTauum TPAHCMOPTHBLIX CPEACTB Ha TOM/IMBHLIX 3/1eMeHTax U cTaunoHapHbIX aHeproycra-
HOBOK Ha TOM/IMBHbIX 3/1IEMEHTax.

BopgopogHoe tonnneo copta D n copTta E npumeHaeTca B TONAMBHbIX 3neMeHTax ¢ NMOM ans AOPOXHbIX
TPaHCNOPTHbIX CPEACTB M B CTALMOHAPHbIX 3HEpProycTtaHoBKax.

JTOT cTaH4apT oTpaxaeT COCTOSAHMeE Aen Ha gaTy ero nyb6aukauuu, HO, NOCKONbKY TpeboBaHMA K Kaye-
CTBY BOAOPOAHOrO TOMNMBa OGbLICTPO M3MEHAKTCH, HACTOAWMUKA cTaHAapT MOXeT noTpeboBaTb ganbHellWwero
nepecmoTpa B 6yayliem B COOTBETCTBUM C HAYYHO-TEXHOIOTMYECKMM MPOrPeccoMm.



MOCT P NCO 14687—2024

HALMWOHANDBHBLBI W CTAHAOAPT POCCUWMCKOW PEOLEPALUM

BOAOPOJHOE TOMN/NBO

TexHn4yeckne ycrnosud

Hydrogen fuel quality. Product specification

Jata BBegeHna — 2024— 03—01

1 O6nactb NMPUMeHeHus

HacTosiwuii ctaHgapT onpefensieT MUHUMalbHble KAYECTBEHHbIE XapakTepucTuku BoAOPOLHOIO TONN-
Ba, NpefHa3Ha4YeHHOro 419 WCNO/Mb30BaHUA B TPAHCMNOPTHbIX CPeACTBaX M CTaLMOHAPHbLIX YCTaHOBKaXx.

CTaHfapT NpuMMeHMM K cucTemam, paboTalwWwuUM Ha BOLOPOAHOM TON/UBE, KOTOPble YyKa3aHbl B
Tabnuue 1.

2 HopMaTuBHbIE CCbISIKU

B HacTosilleM cTaHAapTe WCNOMb30BaHbl CChIIKM HA chnefyluiMe CTaHfapThl [ANa A4aTUPOBAHHBIX CCbl-

NOK NPUMEHSAIOT TONbKO yKasaHHOe W3faHue CCbIZIOYHOTo cTaHjapTa, A1 HeJaTUpPOBaHHbIX — MocnejHee
n3gaHune (Bkaw4vas Bce n3MeHeHus)]:
ISO 19880-8, Gaseous Hydrogen — Fuelling stations — Part 8: Fuel Quality Control (Bogopogp

ra3oob6pasHblii. 3anpaBoyHble cTaHumMu. YacTb 8. KOHTpPONb KayecTBa Tonauea)

ISO 21087, Gas analysis — Analytical methods for hydrogen fuel — Proton exchange membrane (PEM)
fuel cell applications for road vehicles (Fa3oBbllii aHann3. AHanUTU4Yeckme MeToabl 4718 BOAOPOAHOro Tonanea.
MpvmeHeHNe TONMMBHbLIX 3/1EMEHTOB C MPOTOHOOGMEeHHOW Memb6paHoli (PEM) gna fOPOXHbIX TPAHCNOPTHbIX
cpeacTB)

3 TepMuHbI 1 onpegeneHnsa

B HacToAweM cTaHgapTe NpuMeHeHbl cnefylolwmne TEPMUHbLI C COOTBETCTBYOLWUMY ONpeaesneHnsamu.

ISO 1 IEC ncnonb3yT TepMUHOOrMYeckme 6asbl faHHbIX, NPUMEHAKWMECS B cTaHfapTM3aumm n pas-
MeLlleHHble No cneAywlWnmM agpecam:

- nnatpopma NCO gns oHnalH-npocmoTpa: focTynHa no agpecy https://www.iso.org/obp;

- 9/1eKTpOHHasa aHumknoneama M3K: gocTtynHa Ha http://www.electropedia.org/.

3.1 norpaHmnyHaa Touka (boundary point): Touka mexay obopygoBaHueM Ans nogayn BOAOPOAHOrO
Tonnuea (3.13) n 3HeproycTaHOBKOW Ha OCHOBE TOMMMBHbIX 3ieMeHToB ¢ NMOM (3.9), ana paboTbl KOTOPO
OOKHbI 6bITb ONpefesieHbl KaYeCTBEHHble XapakTepucTUKM BOAOPOAHOrO TON/nBa.

3.2 KOMNOHeHT (constituent): Bew,ecTBo (XMMUYeckoe coefilMHEHNE), KOTOPOEe MOXET O6biTb 0O6Hapyxe-
HO B BOAOPOAHOM TOMNJIMBE.

3.3 npumechb (contaminant): BewecTBO, KOTOpOe OKa3blBaeT HebaronpnuaTHoe BO3AeENCTBME HA KOM-
MOHEHTbl CUCTEMbl TOMJIMBHbLIX 3/1IEMEHTOB (3.8), 3HEpProyctaHoBKM Ha OCHOBE TOMJIMBHbLIX 3n1eMeHToB (3.9)
WM cucTeMbl XpaHeHus Bogopoaa.

MpumeuyaHune — HebnaronpuaTHoe BO3feCTBME MOXET GbiTb 06pPaATUMbIM UM HEOGPATUMBIM.

3.4 noTpe6uTenb (customer): /lInuo, OTBETCTBEHHOE 3a WCMO/Ib30BaHMe BOAOPOAHOr0 TonnuBa ANs
IHEepProycTaHoOBOK Ha OCHOBE TOMJIMBHbIX 3/71eMeHTOoB (3.9).

M3paHue ohuymanbHoe
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3.5 npegen o6HapyxeHusa (detection limit): HanMeHbliee KOMMYECTBO BewEecTBa, KOTOpOe MOXeT
O6bITb OGHAPYXEHO C yKa3aHHOW CTEeNeHb JOCTOBEPHOCTY.

3.6 npegen onpegenenna (determination limit): Camoe Hu3KOe 3Ha4YeHUe, KOTOpOe MOXET ObiTb U3-
MepeHo Npu 3agaHHOM NPUEMIEMOM YypPOBHE HeonpeaesIeHHOCTH.

3.7 TonnuBHbIK 3nemeHT (fuel cell): nekTpoxumuyeckoe ycTpoicTBO, Npeobpasykl,ee XMMUYECKYH
SHepru B 3/1eKTPMYECKYI0 SHEepPruio (MOCTOAHHbLIN TOK), TENIO U Apyrne NPOAYKTbl XMMWUYECKON peakuuu.

3.8 cuctema TonnuBHbIX aniemeHTOB (fuel cell system): DHeprocuctema, ncnonb3lyemasa gns Bbipa-
GOTKM 31€KTPO3HEPTMN B TPAHCMNOPTHOM CPEeACTBE Ha TOMJ/IMBHbLIX 3/1eMEHTax.

MpumMmeuyaHne — Cucrema TONUBHLIX 31EMEHTOB 06bIYHO COAEPXUT CrefyoLlmne KOMMNOHEHTLI: 6aTapeto To-
N/IMBHbLIX 3/IEMEHTOB, CUCTEMY OUUCTKW BO3AyXa, CUCTEMY OUUCTKU BOAOPOAHOrO TOM/IMBA, CUCTEMbI PEFY/IMPOBAHUS TEM-
nepaTypbl 1 nogauv BofAbl.

3.9 sHeproyctaHoBKa Ha OCHOBe TonnuBHbIX anemeHTOB (fuel cell power system): ABTOHOMHasa 6a-
Tapes TOMN/IMBHbIX 3/1EMEHTOB, UcNoab3yemMas ANS BblpaboTKM 3/1€KTPO3HEpPruu, yctaHoBAeHHas B onpepje-
NEeHHOM MecTe.

MpunmMeyaHuns

1 SHeproycTaHoBKka O6bIYHO COAEPXUT Crefylolme KOMMOHEHTbI: 6arapeto TOM/IMBHLIX 3N1EMEHTOB, CUCTEMY
OYNUCTKM W Mojayn BO3AyXa, CUCTEMY OYMCTKM BOLOPOLHOIO TOMMBA, CUCTEMY PerympoBaHUA TemnepaTtypbl U pery-
NMpOBaHNs nogayv BOAbl M CUCTEMY aBTOMAaTM3MPOBAHHOIO ynpasneHuns. MNMpumeHseTca B pacnpefeneHHoi reHepauum
3N1EKTPO3HEPrN, Pe3epBHO reHepauumn 3/1eKTPO3HepPrun, yAaeHHON reHepauun 3NeKTPO3IHeprnm, reHepaumm 3/1eKTpo-
3Heprum u tenna Anas 66ITOBOr0 U KOMMEPYECKOTO NPUMEHEHUS.

2 [ina noTpebuTenbCKnX Lenein aHeproycTaHoBKa Ha TOM/IMBHbLIX 3/1IEMEHTax He COAEepPXWUT cucTeMbl 06paboTku
TONAMBa M3-3a PacnosioXeHns NorpaHMyHon Toukn (3.1).

3.10 raszoo6pa3Hbini Bogopos (gaseous hydrogen): Bogopos B ra3006pa3HOM COCTOSHUMN.

MpumeyaHne — MnHMManbHas o6bemMHas KOHLEeHTpaunus Bogopoda B BOAOPOLHOM TOM/IMBE yKka3aHa B Tabnu-
Lax HacTosilero crtaHgapTa).

3.11 BopgopopgHoe TonnmeBo (hydrogen-based fuel): a3, cogepxawuini Bogopos, MCNonb3yemsblii Ans
TONNUBHBLIX 3/1eMeHTOB ¢ [MTOM B cTaLMOHapPHbIX 3HEpProycTaHoBKax.

MpumeuaHue — KoHUEHTpaUusa BoAopoAa ykazaHa B COOTBETCTBYIOLMX TabMLax HACcTOALWEro cTaHgapTa.

3.12 nHpgekc BogopogHoro tonnuBa (hydrogen fuel index): CogepxaHue Bogopoga B BOAOPOAHOM
TONNvBE, BbipaXeHHOEe B MOJIbHbIX AOAX WAW NpoOLeHTax.

3.13 o6opypoBaHue gna nogavm BogopogHoro tonnmea (hydrogen fuel supply equipment): O6opy-
JoBaHWe, ncnonb3lyemoe Ans TpaHCNOPTUPOBAHWSA BOAOPOAHOrO TON/AMBA K MeCcTy NMoTpeb/ieHns uam npous-
BOACTBA BOAOPOAHOIO TON/IMBA HAa MecTe noTpebneHus, a 3aTeM ANs A0CTaBKM B 3HEProycTaHOBKY Ha OCHOBe
TONUBHbIX 3/1eMeHTOB (3.9), BkAoYas o6opyaoBaHne A1 NPOMEXYTOUYHOIO XPaHEeHUs, NCnapeHus n perynu-
poBaHuUsA AaBneHus.

3.14 HeoOGpaTumbin adpdekT (irreversible effect): Bo3gelictBue, Bbipaxakwlleecs B yXyAWeHUU pa-
604YMX XapakTepUCTUK CUCTEMbI HA OCHOBE TOMMUBHbIX 3/71eMeHToB (3.8) MM 3HEpProyctaHOBKM Ha OCHOBE
TONUBHbIX 31€MeHTOB (3.9), KOTOpble He MOryT GbiTb BOCCTAHOB/IEHbI 3a CYET U3MEHEHU yCNoBUiA akcnnya-
Tauuu n/unm coctasa rasa.

3.15 xuaknn sogopog (liquid hydrogen): Bogopos CXWXEHHbIW, HAX0AAWMACA B XULKOM COCTOSAHUN.

3.16 guncnepcHble 4YacTuubl (particulate): TBepable UNM XWUAKME 4YacTulbl, B TOM 4ucie, MacnsHbIN
TyMaH, KOTOpble MOTYT YHOCUTbCS B CUCTEMY TOMMMNBHbIX 3/1€EMEHTOB (3.8) nnau cuctemy nuTaHus TONAUBHbIX
anemeHTOB (3.9) B Nnpouecce NpPovM3BOACTBa, AOCTaBKM, XpaHeHUs UAM nepefayv BOLOPOAHOro TOM/MBA.

3.17 o6paTtumbiin adpdekT (reversible effect): BosgeiicTtBne, KOTopoe NPMBOAUT K BPEMEHHOMY CHUXE-
HUI0O NMPOW3BOAUTENILHOCTU CUCTEMbI TOMNIMBHbLIX 3N1eMeHTOB (3.8) UnM aHeproycTaHoOBKM Ha OCHOBe TON/WB-
HbIX 3nemeHTOB (3.9), KOTOpOe ycTpaHAeTca C NOMOL b0 W3MEHEHUI yCNOBUI aKcnayaTauum n/mnmn cocrasa
rasa.

3.18 wyroo6pa3Hbin Bogopog (slush hydrogen): Bogopog, npeacrtaBnstwowmnii cobon cMecb TBEPAOTO
M XUAKOTO BOAOpOAa NPy 3BTEKTUYECKOW TemnepaType (TemnepaTtype TPOWHOWN TOUKM).

3.19 cucTtemHbli nHTerpatop (system integrator): CTopoHa, o6ecneynBarLias CUCTEMHY WHTerpa-
LM MeXAay 3HeproyctaHoBKOM Ha OCHOBe TOMNMBHbIX 3ieMeHTOB ¢ NMOM (3.9) u nocTaBWMUKOM BOAOpOAA.
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4 Knaccudpmkaums v npuMeHeHne BOA0OPO4HOrO TonimBea

4.1 Knaccudukayns

BopopoaHoe TONANBO KnaccUpuUMpyOT MO cAefylolWmnm TunamMm u coptam:

a) Tun I (copta A, B, C, D n E): ra3oo6pasHblii BOLOPOA M TONJINBO HA OCHOBE BOgoOpoAa.
b) Tun Il (copta C 1 D): Xuakuin Bogopoga.

¢) Twn lll: wyroo6pasHbiii BOAOPOL.

4.2 TIpMeHeHune
B ta6nuue 1 npuBegeHbl 06/1aCTU NPUMEHEHNA KaXAoro Tuna u copta BOAOPOAHOrNO Ton/unea.
Ta6bnuuya 1— Knaccudukaums BogOpOAHOrO TONAUBA U €r0 NPUMEHEHNE

Pasgen
Kate-
Tvn Copt roous O6nacTn npuMeHeHus HacToslero
P cTaHpapTa

| TazoobpasHoe A BofopogHoe TON/AMBO, MUCMOJIb3YyEeMOE B ABUTATE/NIAX BHYTPEHHe- 7
BOJlOpOAHOE ro cropaHusa TpaHcnopTa: B 6bITOBbIX/KOMMEpPYeCKMX npubopax, B
TONANBO KOTOPbIX OCYLLECTBNAETCA CXUraHue Tonavea (Hanpumep, KoT/bl,

nanTbl N T. N.)

B — BopgopogHoe TonanBO, NCNofb3yemMoe 4715 NPOMbILLIEHHOMO Npo- 7
M3BOACTBA 3N1EKTPO3HEPIUM Y Tenna, 3a UCKNYEHNEM NPUMeEHe-
HUA B TOM/IMBHbIX 3/1IeMeHTax ¢ NOM

C — BogopogHoe TOMAMBO, WCMOJSIb3yeMOe B CUCTEMax Ha3eMHOro 7
06CcNyXnBaHns BO3AYLIHOrO M KOCMUYECKOro TpaHcnopTa, 3a uc-
K/TIOYEHVEM MPUMEHEHUS B TOMIMBHBIX 3/1eMeHTax ¢ NOM

Da-b — Bo/lopo/iHOE TOMN/IMBO, UCMNO/b3yEMOE B TOM/IMBHbIX 3/IEMEHTaX C 5
MOM AN1a AOPOXHbLIX TPAHCMOPTHBLIX CPEACTB

E TonnveHble anieMeHTbl ¢ MOM Ans cTauMoHapHbIX 3HEeProyCcTaHOBOK 6

1 BogopofHoe TOnNnuBO Ans o6nacTteli NPYMEHEHMS C BbICOKAM
KMA/Hn3knm aHepronoTpebrieHnem

2 BofioposiHoe TonnmBo Ansi o6nacTeii NPUMEHEHUS| C BbICOKUM
3HepronoTpe6ieHnem

3 BogopogHoe TOnAuBO Ans obnactell NPYMEHEHWS C BbICOKAM
KMA/Bbicoknm aHepronoTpebsieHnem

Il )Knagkoe C — BopgopogHoe TonNMBO A1 60PTOBbIX CUMNOBbLIX YCTAHOBOK W A5 7
BOZOpPOAHOE obecneyeHns aneKTpoaHeprueli caMosieToB, KOCMUYECKUX anna-
TONANBO patoB M BHEAOPOXHbIX TPAHCMNOPTHbLIX CPEACTB

D3 b — BogopogHoe TON/MBO O/1 TOMAUBHBLIX 3/iemeHToB ¢ NOM ans 5
[OPOXHbIX TPAHCMOPTHBIX CPeACTB

Il Wyroo6pasHoe BopopoaHoe TonvMBO ANA ABUraTefibHbIX YCTaAHOBOK CaMOJ/1IeTOB 7
BOAOPOAHOE N KOCMWYECKNX annapaTos
TON/IMBO

a CopT D MOXeT MCMo/b30BaThCA B APYrMX TPAHCMOPTHbIX CPEACTBAX HA TOM/MBHbLIX 3/1IEMEHTaX, BKIYas npo-
MbILL/IEHHbIE MOTPY34MKK, €C/IM 3TO COrMIaCoBaHO MexXAy NoCcTaBLuKamy 1 NOTPEBUTENSIMU BOLAOPOLHOIO TOM/IMBA.

b CopT D MOXeT nucnonb3oBarTbCca AN CTaLMOHAPHbIX 3HEProyCTaHOBOK Ha OCHOBE TOMJ/IMBHbLIX 3/1eMeHTOoB ¢ NMOM
B KauecTBe asibTepHaTuBbl copTy E kateropum 3.

MpumeyaHne — Buonornyeckne UCTOYHMKM BOAOPOLA MOMYyT COAepXaTb AOMNOHUTE/IbHbIE KOMMNOHEHTHI (Ha-
npumep, CWUOKCaHbl UAW PTYTb), KOTOpble MOryT MOBMUSATbL HA PaboTOCNOCOBHOCTL TOM/IMBHBLIX 3/1IEMEHTOB, OCOBEHHO
TON/IMBHBLIX 3/1eMeHTOB ¢ NMOM. OfHako OHWM He BK/OYEHbl B HACTOSILMI CTaHAApT U3-3a HeAO0CTaTOUYHOrO Ko/mvecTBa
NHdopmaLlmn.
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5 TpeboBaHuA K Ka4eCcTBY BOAOPOLAHOrO Tornavea 419 NpUMeHeHus
B TOM/IMBHbIX 3/IEMEHTax C NPOTOHOOO6MEHHOW MemMbpaHoin (MOM)
ONA LOPOXHbIX TPAHCMOPTHLIX CPeAcTB

5.1 TlokasaTesin KayecTBa TonnmBea

Ons Bogopopa copta D (cm. Tabnuuy 1) kKauecTBO BOAOPOAA AOJSI)XHO COOTBETCTBOBAaThH Tpe6GOBaHUAM,
KoTopble ykasaHbl B Tabnuue 2. XapakTepucTukM TONSMBA He 3aBUCAT OT MpoLuecca NosyvyeHus Uan UCXOLHOTo
cbipbs. Takke OTCYTCTBYIOT AOCTOBEPHbIe AOKa3aTeNbCTBa TOT0, YTO BO3MOXHbIE NPUMECH, HE BK/IIOUYEHHbIE B

I'IpI/IBe,quHI:II7I nepeydyeHb, ABNAKTCA 6e3onacHbIMN.

MpumeyaHne — B NCO 19880-8:2019 (npunoxeHne A) npuBeaeHo 060CHOBaHNE BbiGOpa NpUMecei, ykasaH-

HbIX B Tabnvue 2.

Ta6nuua 2— Tpe6oBaHUA K KAYeCTBY BOJOPOAHOIO TOMMMBA A/151 AOPOXHOTO TpaHCMNopTa Ha TOM/IMBHbIX 3/IeMeHTax

c Nom
MokasaTtens3 Tun 3 Tun 1
Copt D
MHaekc BogopoaHoro tonamea (MMHUMasibHas 06beMHast KOHUeHTpauus)B 99,97 %
O6uiee MakcMmMasibHOe cogepXaHue Apyrux rasos 300 MKMOb/MOMb
MakcumanbHoe cofepxaHue OTAe NbHbIX NpuMeceii

Boga (H20) 5 MKMOJ1b/MOSb
O6buiee cogepxaHue yrnesogoponos, kpome metaHac (Cl-akBuBasneHT) 2 MKMOJIb/MONb
MeTtaH (CH4) 100 MKMONb/MONb
Kncnopog (02) 5 MKMOb/MOSb
lenwnin (He) 300 MKMOnb/MONb
A30T (N2) 300 MKMO/b/MOSb
AproH (Ar) 300 MKMOJ1b/MOJIb
Awvokeung yrnepoga (C02) 2 MKMO/Ib/MONb
MoHookcug yrnepoga (CO)d 0,2 MKMO/Ib/MOSIb
Cepocogepxalme coegnHeHns6 (S1-akBMBaieHT) 0,004 MKMOb/MONb
dopmanbgerng (HCHO)d 0,2 MKMONb/MOSb
MypaBbuHas kucnota (HCOOH)d 0,2 MKMO/b/MO/b
Ammunak (NH3) 0,1 MKMO/b/MONb
[anoreHcogepxale coefMHEHNA1(3KBUBAIEHT rasloreH 1oHa) 0,05 mMKmOnb/MOsb
MakcnmanbHas KoHueHTpauus yactmuy3 1 mr/kr

a ns KOMMOHEHTOB, NPEeACTaBAALWMX CYMMapHOe COAEepXaHWe COeAVHeHWid, Hanmpumep obliee cofepxaHve
YINEBOAOPOAOB WM CEPOCOAEPXKALLMX KOMMNOHEHTOB COEAUHEHUN, CyMMa KO/IMYECTBA KOMMOHEHTOB AO/MKHA ObiTb

MeHbLIEe NI paBHa onyCcTUMOMY 3Ha4Y€eHUIO.

b VIHAEKC BOJOPOAHOMO TOM/NBA ONPeAensioT NyTemM BblUMTaHUSi 06LLEro CoAepXaHusl Apyrux ra3os, BblpaXeHHOro

B MOJIbHbIX MpoueHTax, 13 100 MO/IbHbIX MPOLEHTOB.

c Obulee cogepxaHue YrneBOAOPOAOB, KPOME MeTaHa, BK/IOYaeT Takke W KUC/IOPOACOAEPXallMe opraHu-
ueckne coefuHeHusl. O6liee cojepxaHue YrneBoAOpPOAOB, KPOME MeTaHa, crefyeT BblpaxaTb "~-3KBUBA/IEHTOM

(MKMONb/MOSb).
d O6uwee copgepxaHne CO, HCHO n HCOOH He go/mkHo npesBbiwatb 0,2 MKMOb/MOSb.

e Obuwee cofepXaHne CEPHUCTLIX COeAUHEHNI BKIOYAET Kak MUHUMYM cogepxaHue H2S, COS, CS2 n mepkanTa-

HOB, KOTOpPbIE 06bLIYHO CoAEepXaTca B NPUPOLHOM rase.
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f Bce ranoreHcofepxaline coefvHeEHUs, KOTOpble NMOTEeHUUasibHO MOryT HaxoAuTbLCA B BOLOPOAHOM TOMnauBe [Ha-
npumep, xaopuctbiii Bogopog (HCI) nan opraHudeckme xnopugbl (R-Cl)], fLO/XHbI onpefensaTbCs B COOTBETCTBUU C
naaHOM KOHTPONS KayecTBa BOAOPOAHOrO TOM/MBA, KOTOPbIA npuBegeH B MMICO 19880-8. CogepxaHue ranoreHcoaep-
Xalnx coeguUHEHNI BbipaXaloT IKBMBA/IEHTOM rasioreHa noHa (MKMOJib/MOSb).

9 YacTuupl BKIOYAIOT B Ce651 TBEpAble 1 a3p030/ibHble YaCTULbl, B TOM YWCe, MacAsHbli TymaH. KpynHble yacTu-
Ubl MOTYT CTaTb NPUYUHON Npo6aeM C TPAHCNOPTHLIM CPEACTBOM, M MX HEOOXOAMMO yAansaATb C NOMOLWbI (UNbTPOB,
Kak ykazaHo B MICO 19880-1. B TonnmBe Ha 3anpaBOYHOM MUCTO/IETE HE AO0/MKHO ObiTb BUAMMBIX C/ie0B Macra.

5.2 MeToAabl aHanusa

MeToabl aHannm3a KOMMNOHEHTOB, yKa3aHHbIX B Ta6nV|u,e 2, BOMKHbI

MCO 21087.

5.3 OT6op Npob

cooTBETCTBOBATH TpeﬁOBaHI/IHM

PyKkoBOACTBO Mo mMetogam oT6opa nNpo6 BOAOPOAHOrO TOMNMMBA ANA 3anpaBOYHbIX CTaHuuii, pa6oTalo-

WnX Ha razoobpasHom Bogopopae, npeacrtasneHo B MCO 19880-1.

5.4 KoHTpoOnb KayecTBa BOAOPOAHOIO TOM/INBaA

O6ocHOBaHNA COOTBETCTBMA KayecTBa BOAOPOAHOro TonavMBa A0/MXKHbl OCHOBbIBaTbcs Ha WMCO 19880-8.

6 TpeboBaHMs K Ka4eCcTBY BOAOPOAHOro TON/MBa AN NpPUMEHeHMs
B TOM/IMBHbIX 351leMeHTax ¢ NOM ans ctauyoHapHbIX 3HepProycTaHoBOK

6.1 lMoka3aTenun KayecTBa TonauBa

KayecTBo BOAOPOAHOIO TOMMMBA, UCNOMb3YEMOIO B CTalMOHAPHbIX YCTAHOBKaX Ha TOMJ/IMBHbIX 3/1EMEH-
Tax ¢ NMOM, fo/MKHO coOTBETCTBOBaTb TpeboBaHUAM, KOTOpble yka3aHbl B Tabnuue 3; TONAWBO LO/KHO ObITb
0TO6paHO B NOrpaHMYHON TOuYke, KOTOpas AOJ/KHA pacnofnararbcsa Mexay obopyaosaHuem Ana nofjayv BOAO-
pPOAHOTO TON/AMBA M 3HEPTrOyCTAHOBKOW Ha OCHOBE TOMJ/IMBHbLIX 3/1EMEHTOB ¢ MOM.

MpumevaHnsa

1 MpunoxeHue A COBEPXUT PYKOBOACTBO MO BbIGOPY MecTa PacrnofiokeHnsi NorpaHnyHoi TOUKN.

2 B npunoxexnun B npmBefeHo 060CHOBaHWE BbiGOpa NpMMeceid, ykasaHHbIX B Tabnuue 3.

Boaopoa v BogopoAHOe TonAuBo Tun |, copT E ANA TONMUBHLIX 3neMeHToB ¢ MOM ANns npuMeHeHus B
CTalMOHapHbIX 3HEProycTaHoBKax MoApasAensioT Ha cneaylouwue nogkaTeropun B 3aBUCUMMOCTM OT Nokasa-

Tenew kavyecTBa:

- Twun |, copT E, kateropusa 1 (BogopofHOe TONNBO A8 o6aacTeil NpuMeHeHuns ¢ BblCoOkMM KM A/HU3KUM

aHepronoTpebneHnem);

- Tun |, copT E, kaTeropus 2 (BogopofHoe TONNMBO AN o61acTeli NPUMEHEeHUA C BbICOKAM 3Heprono-

TpebneHnem);

- Tun |, copT E, kaTeropusa 3 (razoobpasHblii Bogopoa ANna obnacteii npumeHeHua ¢ Bbicokum KM A/Bbi-

COKMUM 3HepronoTpebneHnem).

Ta6nuua 3— Tpe6oBaHWsl K KaUeCcTBY BOAOPOAHOMO TOMAMBA A/ CTALMOHAPHbLIX TOM/IMBHBLIX 3/1eMeHToB ¢ MOM

KOMMoHeHTbI3
MHaekc BogopogHoro tonamesa (MUHMManbHas
o6beMHasn KOHUeHTpauymsa)B
O6LLee MakcMMasibHOE CoAepPXaHue Apyrux rasos

Boga (H20)c

Kareropus 1

50%

50 %

OTCyTCTBME KOHAEH-
cauum npu no6bix
YCNOBUSIX OKpPYXato-
el cpefpl

Tvn 1 copt E
Kareropus 2

50 %

50 %

OTCyTCTBUE KOHAEH-
cauum npu N obbIX
YCI0BUAX OKpYXato-
el cpefpl

Kateropus 3

99,9 %

01 %

OTCyTCTBUE KOHAEH-
cauum npu nobbix
YCNOBUAX OKPYXato-
el cpefpl
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KoMMNoHeHTbI3

KaTteropusa 1

Tun |, copT E

KaTteropusa 2

MakcumanbHoe cofjepxaHue oTAesNbHbIX npumeceii*l

O6Lee cogepxaHne YrneBofopOAoB,
mMeTaHae (C"aKBUBAEHT)

Kpome

MeTtaH (CH4)
Kncnopog (02)

CymmapHoe cogepxaHme aszota (N2), aproHa
(Ar) n renua (He) (monbHasa gons)

Awnokeng yrnepoga (C02)

MoHookcug yrnepoga (CO)

Cepocogepxalime
BaJIEHT)

coefmHeHnad  (S1-akBu-

dopmanbgerng (HCHO)
MypaBsbuHas kucnota (HCOOH)
Ammunak (NH3)

ranoreHcogepxalme coeauHeHusll (akBuBa-
NEHT ranoreH MoHa)

MakcuMasibHas KOHLeHTpauus 4yactuy,

MakcuMasbHbI gramMeTp yactul,

10 MKMOnb/MOb

5%
200 MKMO/b/MONb

50%

BkntoyeHo B o6Liee
MakcMMasnbHoe
cofiepXaHue Apyrmx
rasos

10 MKmMOnb/MOb

0,004 mKMosnb/MoOb

3,0 MKMOnb/MOb
10 MKMO/b/MOSb
0,1 MKMOnb/Monb

0,05 MKMO/Ib/MONb

1 mr/kr

75 MKM

2 MKMOJIb/MO/b

1%
200 mMKMONb/MONb

50 %

BkntoyeHo B o6uiee
MakcumasnbHoe
cofepxaHue Apyrmx
rasos

10 MKmOnb/MOb

0,004 mkmonb/mMonb

0,2 MKMOb/MONb
0,2 MKMO/b/MONb
0,1 MKMO/b/MONb

0,05 MKMO/Ib/MONb

1 mr/kr

75 MKM

KaTteropus 3

2 MKMO/b/MO/b

100 mkmonb/monb
50 MKMOb/MONb

01 %

2 MKMO/b/MO/b

0,2 MKkmonb/Mmonbl

0,004 mMKMoOsb/MOb

0,2 Mkmonb/monbl
0,2 MKMosib/MOnbl
0,1 MKMonb/MOb

0,05 MKMO/1b/MOSb

1 mr/kr

75 MKm

a lns KOMMNOHEHTOB, NPEeACTaBAALWMX CYMMapHOe COAEepXaHWe COeAMHEeHWid, Hanmpumep obliee cofepxaHve
YINEBOAOPOAOB WM CEPOCOAEPXKALLMX KOMMNOHEHTOB COEAMHEHWN, CyMMa KO/MIMYECTBA KOMMOHEHTOB AO/KHA ObiTb

MeHbLIe WM paBHa AOMNYCTUMOMY 3HAUYEHMIO.

b VIHOeKc BOAOPOAHOro TONAnBa onpeAenstoT nyTeM BblUMTaHUS OOLLEro CoaepXaHus Opyrux ra3os, BbIpaXXeHHOro
B MOJIbHbIX npoueHTax u3 100 MOJIbHbIX MPOLEHTOB.
¢ Ha kaxpoii nnowagke, rae Mcnosb3yeTcss BOAOPOAHOE TOMAMBO, HEOOGXOAMMO OnpeAenMTb COOTBETCTBYHLLEe
MaKkCcMMasibHOe COLEepXaHUe BOAbl HA OCHOBE CaMoii HW3KOI OXuaaemMoli TemnepaTypbl OKpyXatoLeli cpefbl U camoro

BbICOKOTO OXWAAeMOoro aB/ieHust B pesepsyape.

d MakcumasnbHy0 KOHLEHTpaumio npumeceii onpeaensiioT B NepecyeTe Ha Cyxoe BOAOPOAHOE TOM/UBO.
e O6Lee cojepxaHue yrneBoopoaoB, KPOME MeTaHa, BK/IoUaeT Takke U KMCMOoPOAcOoAepXalline opraHuyeckme
coefvHeHus. ObLLee cofepxaHue yrneBofopoA0B, KDOME MeTaHa, AO/MKHO BblpaxaTtbecs 0.,-9KBUBANEHTOM (MKMOJb/

MOSb).

f O6wee copgepxaHne CO, HCHO n HCOOH He gomkHo npesBbiwartb 0,2 MKMOb/MOSIb.

9 Obuwee cogepXaHne CEPHUCTLIX COEQMHEHNI BKIOYAET Kak MUHUMYM cogepxaHue H2S, COS, CS2 n mepkanTa-
HOB, KOTOpble 06bIYHO cofepXaTcA B MPUPOLHOM rase.

h FanoreHcogepxaline coefuMHEHUs BKYAKT, Hanpumep xaopucTtbiii Bogopog (HCI) n opraHuyeckue xnopuasi
(R-Cl). CogepxaHune ranoreHcoaepxalmx coefMHEHNI BblpaxaloT 9KBUBA/IEHTOM rasioreHa noHa (MKMO/b/MOSb).

6.2 OnpepesieHne nokasaTesieit kayecTBa

6.2.1 O6uwune pekomeHgaLnm

OnpepfenswoT KayecTBO BOAOPOAHOTO TOMAMBA B MOrPaHWYHOl TOYKE C UCMOSIb3OBAaHWEM METOLOB OT-

6opa nNpob, ykaszaHHbIX B 6.3.

Bbi6bop npumeceli, KOTOpble HEO6X0AMMO aHanusnposaTb (Tabnuua 3), cnegyeT NpoBOAUTL, OCHOBbIBA-

ACb Ha MeToAe NPoM3BOACTBA BOAOPOAA.

Bce namepeHun, onpegensieMmble HaCTOAWNM cTaH4ApPTOM, He06x0,q|/|M0 npoBoaAnTb C NCNOJIb30OBaHNEM
KaI'IVI6pOBO‘—IHbIX CTaHAapToB, UCNONTb3yeMbIX NPU KOJINYECTBEHHOM aHas/in3e rasoB (VII'IVI apyrunx KaﬂMﬁpOBOH-

6
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HbIX TEXHO/MOMNIA), KOTOpPble COOTBETCTBYIOT MexayHapoaHoii cucteme eauHuy (CM) u HaLuMOHaNNbHLIM CTaH-
fapTtam, ec/iu TakoBble MMeTCs.

MpumeyaHune — MCO 21087 cofepXnUT PyKOBOACTBO MO MeToAam aHasusa.

6.2.2 TpeboBaHMA K KBaTNPUKALNOHHBIM UCMbITAHUAM

MepnoANYHOCTb UCNbITAHWIA N TpeboBaHUA K KBaNU(UKALUOHHBIM UCNbITAHUAM ONpefensioT no corna-
COBaHWI0O Mexay nocTtaBlWMKOM N noTpebutenem BOAOPOAHOIO Tonauea. MNpu onpefeneHnn 4acToTbl UCNbITa-
HUIA N UCNBITYEMbIX KOMMNOHEHTOB HEOOGXOAMMO Y4YMTbiBaTb NOCTOAHCTBO nNogayn Bogopoga.

MpumeuyaHue — B npunoxeHun B npuBeseHbl pEKOMEHAALMM N0 06ecrneYeHnto kayecTBa NpPon3BoACTBa BOAO-
poZa C NoMOLLbi0 MApOBOro PUEOPMUHTA U KOPOTKOLMKIOBOW agcopbuuu.

6.2.3 OTyeT O pe3ynbTartax

Mpeaensl o6HapyxXeHWs n npegenbl onpefeneHns AN UCNOIb3yeMbIX METOAO0B aHannsa n aHanutTuye-
CKoro obopynoBaHusa [O/MKHbI OblTb yKa3aHbl BMeCTe C pe3ynbTaTamMu KaxAoro ucnelTaHus v gatoli otbopa
npoobl.

6.3 OT60p Npo6

6.3.1 O6bem nNpob, oT6MpaemMblX ANA aHanmsa

EmMKocTb ana oT6opa npob6 goskHa cofepxaTb AOCTAaTOYHOE KOJIMYECTBO BOAOPOAHOIO Tonjauea ANs
npoBegeHns aHann3oB NO onpefeneHWio kayecTBa BOAOPOAHOro TonnmeBa. Ecnm ogHa npoba He coaepxuT
[0CTaTOYHOTO KONMYecTBa BOAOPOAHOIO TONMBa A1 NPOBEAEHNSA BCEX aHA/IM30B, HEOOXOAUMbBIX AN1A OLEH-
KM KauyecTBa, cnepyeT oTob6paTbh AONOMHUTENbHbIE NPO6GbI, KOTOPble AO/MKHbI G6bITb 0OTO6pPaHbl U3 TOW Xe nap-
TUW U B aHaNIOTUYHbIX ycnoBuax. Ecnm Heo6xo0AMMO NMPOBECTU HECKOMIbKO MCNbITAHWA, MOXeT noTpeboBaThbCs
6onbWwasn no o6vemy npoba nnam npoba ¢ 6051ee BbICOKUM faBNEHUEM.

6.3.2 Bbi6oOp TOUkM oT6Opa Nnpob

Heo6x04MMO yCTAHOBUTbL NMOTPaHUYHY TOUYKY TakuM o6pa3om, 4YTo6bl cocTaB oT6upaemoli Npobbl COOT-
BETCTBOBAa/ COCTaBy BOAOPOAHOr0 TONNMBa, NOAABAEMOT0O K TOM/IMBHbIM 3/IEMEHTAM 3HEProyCcTaHOBKU.

MpumeuyaHue — MpunoxeHme A COgepPXUT PYKOBOACTBO, MOMoOraiLee onpefeninTb hakTopbl, BAMSIOWME Ha
KayecTBO BOZOPOAHOrO TOM/IMBA B MOFPAHWYHON TOUKE, a TakXe BbIGOP MOrpaHWYHON TOUKH.

6.3.3 OT60p Npob6

OTo6paHHble Npo6bl AO/MKHbI 6bITb penpe3eHTaTUBHbIMU. OTOOP NPOUCXOAUT B NMOrPaHUYHOW TOuke B
€MKOCTb COOTBETCTBYHOLWEro pasMmepa C UCNONb30BAHWEM CMeLManbHOro coeguHeHna. Mexay norpaHuyHom
TOUKOW M eMKOCTblo AnfA oT6opa npo6 He AONYCTMMO 3arpsA3HeHne BOAOPOAHOrO Tonnmea (MOXHO MCNOMb30-
BaTb MOAXOAALWMNI NPOAYBOYHbIV KnanaH).

HeobxoaMmo ygannTb ocTaTouyHble rasbl M3 eMKOCTM Ans oT6opa npob Ana npepoTBpalieHUs 3arpss-
HeHua npobbl BogOpOAHOrO ToNNMBa. AnA 3TON uenn Heo6XO04MMO UCMNOMb30BATbL BaKyyMUpOBaHUE eMKOCTU.
Ecnn BakyymupoBaHWe HEBO3MOXHO, TO €MKOCTb ANsA Npob cnepyeTr O4YUCTUTb, MCNOMb3YS MHOrOKpaTHble
LUWKAbl NPOAYBKW.

OTbupaemble rasbl SBASAKTCSA Jierkoropwoymmun. Heob6XoaMMO MNPUHATb Mepbl A8 NpepoTBpal,eHus
onacHbIX cuTyaunii B cootsetcteun ¢ MCO/TO 15916.

6.3.4 Yactuybl B razoobpasHom Bogopoge

Mpo6bl AnsA onpepeneHns yactuy B BOAOPOAHOM TOMN/MBE crefyeT oT6MpaTb B MNOrPaHUYHOW TO4Yke C
ncnonb3oBaHnem uabTpa, ecnm 3To uesecoobpasHo, Npu Tex Xe ycnoBuax (faBeHne n CKOpPOCTb NOTOKa),
KOTOpble UCNONb3YITCA B peasibHbIX YC/I0BUAX nofayn tonnvea. Heo6xoauMo NPUHATL Mepbl AN NPejoT-
BpaleHns 3arpsa3HeHns npobbl yacTuuamum, NocTynarwwmnumMmy U3 CoOeAMHUTENIbHOTO yCTPOMNCTBa N/MNn 3 okpy-
Xarwouwen cpeabl.

7 TpeboBaHMA K Ka4yeCcTBY BOLOPOAHOrO Ton/mea Ans apyrux
obnacTtein NPUMEHEHMSA 3a UCK/THOYEHNEM TOMNMBHbIX 3/1EMEHTOB ¢ TOM
ANA TPaHCNOPTHbLIX CPeACTB U CTalMOHAaPHbIX 3HEProyCcTaHOBOK

7.1 Tloka3aTenmnm kKadyecTBa TonjinBa

KauecTBO BOAOPOAHOrO TONNAMBa AN APYrMX o6nacTeil NpUMEHEHUs, 32 UCKIIOYEHUEM TONNUBHbLIX ane-
MeHTOB ¢ MOM Ana TpaHCNOPTHbLIX CPEeACTB W CTalLMOHaPHbIX 3HEProycTaHOBOK, AO/IKHO COOTBETCTBOBATH

7
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Tpe6oBaHUAM, KOTOpble yka3aHbl B Ta6nuue 4. Npo6en B Tabnuue ykasbiBaeT Ha OTCYTCTBME MaKCMMalbHOrMO

3HauveHua nokasartens. OTCyTCTBME MakKCMMabHOIO 3HAYEHUS nokasaTensd He o3HayaeT, YTO KOMMOHEHT Npu-

CYyTCTBYET UM OTCYTCTBYeT B BOAOPOAHOM Ton/anBe, a yKka3biBaeT Ha TO, YTO B OTHOLWIEHUN 3TOr0 KOMNOHEHTa

HeT orpaHMyeHunii B pamkax AaHHOro JOKyMeHTa.

MpumeuyaHune — [pyrue cywecteyrolive TpeboBaHUA MOTyT 6biTb B PaBHOW CTENEHW NMOAXOAAWMMU AN ITUX

NPUMEHEHWNIA.

Tab6nwuya

4 — Tpe6oBaHusl K kKauecTBy BOJOPOAHOrO TOMMMBA AN APYrMX 06nacTeil NpUMEHeHUst 3a UCKIOUYEeHUEM

TON/IMBHbLIX 9N1eMEHTOB ¢ NMOM ANna TPaHCNOPTHbLIX CPEACTB W CTaLMOHAPHbLIX 3HEProyCTaHOBOK

KOMMOHEHTHI

MHaekc BOAOPOAHOrO ToMAMBa
(MUHUManbHas o06bEMHas KOH-
LueHTpayms) a

MapoBogopos (MMHUManbHas
o6beMHasn KOHUeHTpaums)

O6uiee coaepxaHuie rasos 3a uc-
KNtoueHMeM Bogopoaa

Boga (H20) (monbHas pons, %)

Obuee copepxaHue yrnesofo-
ponos

Kncnopog (02)

AproH (Ar)

A30T (N2)

lFenuia (He)

[wnokenpg yrnepoga (C02)
MoHookcug yrnepoga (CO)
PTyTb (Hp)

Cepa(S)

Yactuubl

MNoTHOCTb

CopTA

98,0 %

He yctaHoB-
neHo

20 000
MKMO/1b/MOb

OTcyTcTBME
KOHAeHcauun
npu N0 6bIX
YyCNoBUAX
oKpyxatoLei
cpeablb

100
MKMOJIb/MO/b

1 MKMOb/MOSb

2,0
MKMOJ1b/MOJ1b

g

Tvn |
Copt B Copt C
99,90 % 99,995 %
He ycTaHOB- He ycTaHOB-
neHo neHo

MakcumarnbHoe cofiepxaHue oTAeNbHbIX npmmeceﬁ

1000 mKmosb/ 50
MO/1b MKMOJ1b/MOJ1b

OTcyTCcTBUE ¢
KOHAeHcauun
npu noobbIx
yCnoBusX
oKpyXatoLien
cpegpl

OTcyTCcTBUE ¢
KOHAeHcauun
npu no6bix
YCNOBUAX OKPY-
XawLwein cpegpl

100 d
MKMOJ1b/MO/1b
d
400 ¢
MKMOJ1b/MO/b
39
MKMO/1b/MO/b
e
e
0,004
MKMO/1b/MO/b
10
MKMOJ1b/MO/b

f f

Tun 1l Tun 1l

Copt C

99,995 % 99,995 %

95,0 % 95,0 %

50
MKMO/b/MO/b

[

39
MKMO/1b/MO/b

e

a MHaekc BoOPOAHOIo TONNBA ONpeAensiioT NyTeM BblYMTaHUA O6LLEr0 COAepXaHus APYTUX ra3os, BbIPAXEHHOMO
B MOJ/IbHbIX MpoLeHTax 13 100 MO/IbHbIX MPOLEHTOB.
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OkoHuyaHue Tabnuubl 4

b MakcumanbHas obbemMHas KOHLUeHTpauus BOAbl, KACNOpoAa, a3oTa W aproHa He Ao/hkHa npesbiwaTtb 1,9 %
(19 000 mMKMoONb/MONb).

c Obulee cofepxaHue a3oTa, BOAbl U Yr1eBO40POAa HE AO/HKHO NpeBbiwaTbh 9 MKMOb/MO/Ib.

d Obuee cofepxaHne KMCNOpPOLa M aproHa He AO0/MHKHO npesbiwaTb 1 MKMOJIb/MOSb.

e Obwee cogepxaHne C02un CO He AO/MKHO npeBbiwaTb 1 MKMOJIb/MOJIb.

f Mo cornacoBaHWio Mexay NOCTaBLMKOM U noTpebuTenem BOAOPOAHOrO TONAMBA.

9 Bogopon He JOMXeH cogepxaTtb Mblib, NECOK, PA3b, CMOMbI, Macna v Apyrue BewecTBa B KoAuMyecTse, A0-
CTaTOYHOM [/1A NOBPeXAeHns 060pyaoBaHMA 3anpaBOYHOM CTaHUMU WAM 3anpaBfisieMoro TPaHCMOPTHOIO CpeAcTBa
(aBuraTens TpaHCNOPTHOrO CpeacTsa).

7.2 OnpepeneHve nokasaTtesei kayecTBa

7.2.1 Ob6bwune pekoMmeHpgauumn
MocTaBLW MK AOKEH obecneuynTb aHannM3 KkayecTsa BOAOPOLHOIO TOMAMBA B COOTBETCTBUU C CYL,ECTBY-
louen npakTukon. Mpoueaypbl oT60pa Npob6 onucaHbl B 7.3.

MpumeuyaHune — MCO 21087 MOXHO UCMONbL30BaTbh B KauyecTBe PYKOBOACTBA ANs Bblbopa MeTOAOB aHanm3a
npumMecen, ykasaHHbIx B Tabnuue 4.

7.2.2 TpeboBaHUA K KBaNUPUKALNOHHBIM NCNbITAHUAM

McnblTaHMsA Ha COOTBETCTBME TeXHMYeCcKMM TpeboBaHUAM npefcTaBnsfAoT cob6oil pa3oBblii aHaNn3 wau
Cepuo aHa/IM30B, KOTOPbIM NoABepPraeTcss NPOAYKT ANA NOATBEPXAEHUS TOrO, YTO NPOU3BOLACTBEHHbI 06BEKT
nocTaBnseT BOAOPOA Hajgfexalero kayectsa. [laHHoe McChbiTaHNME MOXET O6biTb AOCTUTHYTO NyTemM MpoBep-
KA OTYETOB aHanu3a, NOJIYYeHHbIX OT NMOCTaBLiMKa WU, NPU HEOOGXOAUMOCTM, NYTEM MNPOBEAEHUS aHa/IM30B
o6pas3L0oB NpoAykTa ¢ 06bekTa yepe3 COOTBETCTBYWOLWNE MPOMEXYTKM BPEMEHU, COrlacoBaHHble Mexay mno-
CTaBLWUKOM U noTpebutesieM. AHannM3 Ha COOTBETCTBME MOXET NPOBOAUTHL MOCTaBLMK UK Xe nabopaTtopus,
yyacTue KOTOpOi 0406peHOo NocTaBLWMKOM M noTpebutenem.

7.3 OT60p NpPO6

7.3.1 O6bem npob, oTbMpaemMbIX 419 aHannsa

OTob6paHHan npoba fo/mKHa cofepxaTb AOCTaTOYHOE KONMYecTBO BOAOPOAHOro TonavMBa AN nposefe-
HMWA aHa/ M30B MO onpefefsieHN0 KayecTBa BOLOPOLAHOro tTonnuea. Ecnu ogHa npo6a He cogepXuT focTaroy-
HOro Ko/NM4yecTBa BOLOPOAHOrO TON/MBA ANA NPOBeAEHUSA BCEX aHasn30B, HEOOXOAWMbBIX ANA OLEHKN Kauye-
cTBa, cneayet otobpaTb AOMNOMHUTEIbHbIE NPOGLI, KOTOPble AO0J/IXKHbI 6bITb 0TOGPaHbl U3 TOW Xe napTuM 1 B
aHaNornYHbIX YCNOBUSAX.

7.3.2 Tazoob6pa3Hblie Npobbl

OTo6paHHble ra3oo6pasHbie Npo6bl AO/MKHbI 6biTb penpe3eHTaTUBHbLIMU NO OTHOLWEHMWI0 K nocTaBnse-
MomMy Tonnumey. Mpo6bl ANS aHann3a AO/MKHbI OblTb MOJIYYEHbl C YYETOM C/eAYHLWNX TPEOOBaHWIA:

- 0T60p Npobbl HEO6XO0AMMO NPOBOAUTL OAHOBPEMEHHO C HANOJIHEHWEM TPY30BbIX KOHTENHEPOB BOAO-
poga u3 ogHoro Tpy6onposoja C MCNONb30BAHWEM COMOCTaBUMbIX METOAOB;

- Ans otT6opa Npobbl U3 rPy30BOro KOHTeliHEpa B eMKOCTb A8 oT6opa npo6 Heo6X0A4UMMO MCNOb30BaTh
COOTBETCTBYKOLUNE COEQUHEHMNS.

C uenbi obecneyeHns 6e3onacHOCTU pacyeTHoe paboyee gaBneHUe eMKOCTU oT6opa nNpob U3 rpyso-
BbIX KOHTEIHEPOB AO/IKHO COOTBETCTBOBATb AAaB/IEHUI0 B FPY30BOM KOHTelHepe;

- coefnHeHne emkocTu Ans oTbopa npob c obopyfoBaHuMem ANA MX aHanu3a: Heo6Xo4MMO MCNONb30-
BaTb Takoe coeaunHeHue, KoTopoe ByaeT nNpenaTcTBoBaTb 06pa3oBaHWi0 M3BbLITOYHOrO AaB/iEHUS B aHANUTU-
Yyeckom o6opyLoBaHuU;

- Heo6xo4UMO BbIOMpPaTbL Hanbosiee penpe3eHTaTUBHbIA KOHTeNHep Ana oT6éopa Npob6 M3 cucTembl Xxpa-
HeHns Bogopoja.

7.3.3 Mpo6bl Xnuakoro sogopoaa

Mpo6bl XnUaKoro Bogoposa A0MXKHbI ObiTb penpe3eHTaTUBHbIMU MO OTHOLWEHWI0O K NOCTaBNSAEMOMY XUA-
Komy Bogopoay. O6pasubl A0/DKHbI 6bITb NOSyYEHbl OAHUM U3 CNeAyoLWmnx cnocobos:

- ucnapeHnem XuWAKkoro BOAOPOAHOIO TONAMBA U3 CUCTEMbl XpAHEHUA B €MKOCTb ANa oTb6opa npoob;

- oT6opoM npo6bl XMAKOTO BOAOPOAa M3 CUCTEMbl XpaHeHus C nocnepyuwmnm ncnapeHmem C LeNblo
npoeefeHNsa aHanunsa.
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MpunoxeHue A
(cnpaBoyHOE)

PykoBoACTBO Mo Bbl6OPY MOrpaHNUYHOM TOUYKM B CTaLMOHaAPHbIX 3HEProycTtaHoBKax
C TONJINBHbIMU 3n1eMmeHTamun ¢ NMNOM

Al Uenb

HacTosiee pykoBOACTBO NMOMOraeT B ONPeAeNEHNN NMOrPaHNYHON TOUKM 1 ML, OTBETCTBEHHOIO 3a KA4YeCTBO BOAO-
poZa B NorpaHuYHol Touke.

A.2 TpousBoaCcTBO BOAgOpoaa

Boaopos 1 BoLOPOAHOE TOMMBO MOXHO NPOM3BOAWTL HECKOMbKUMK criocoGamu, BkYas nepepaboTky mckona-
eMbIX BUAOB TON/MBA WM APYrMX YINeBOLOPOAOB, 3/1IEKTPONN3 YACTON BOAbl WM LLENOYHOV BOAbl U MHOFOYMC/IEHHbIE
6uonornyeckme mMetofbl. Bogopos v BogopofHOe TOMMBO MOXHO NPOM3BOAWTL Ha MecTe MoTpe6rieHns, kak npasuno,
B OTHOCWUTE/IbHO HEBOMbLUMX KONMYecTBax Wnv B 6onee KpynHoM Macwitabe 3a npegenamy MecT noTpebneHus, a satem
TpaHCNopTMpOBaTh Mof, AaBMEHUEM WU B BUAE XUAKOCTU K MECTY UCMOJ/Ib30BaHUS.

A.3 OnpegeneHne CTOPOHbI, OTBETCTBEHHOI 3a KauecTBO BoJoOpoOJa B TOUkKe 0T6opa npob

B o6ecneyeHnn BOAOPOAHLIM TOM/MBOM CTaLMOHAPHbLIX 3HEPTOYCTAHOBOK MOMYT y4acTBOBaTb MHOMOYMC/EHHbIE
CTOPOHbI.

CneaytoLmii TEKCT U PUCYHOK coaepKaT NpUMepbl, KOTOpble MOTYT 6bITb UCMO/b30BaHbl B MH(OPMALMOHHbIX LENsX
M ABNAOTCA McuepnbiBalowmMn. CUcTeMbl Nofdaqdv BOAOPOJA BK/KOYAOT pasnnuyHoe o6opyaoBaHue, No3ToMy cremyet
1Cnonb3oBaTh 3TV NPUMEPLI B KAUECTBE OCHOBbI A/ ONpeaeseHns CTOPOHbI, onpeensiolleil kKauecTBo BOAOPOAHOrO
TON/IMBA B NOTPAHUYHOM TOYKE W, NPU HEeO6XOAMMOCTH, B AONOMHATE/BHLIX TOUKax oT6opa npoo.

Hwxe npuseaeHbl NpMMepbl CTOPOH, YY4aCTBYHOLIMX B MOCTaBKax BOAOPOAA:

- NocTaBLMK ra3006pa3HOro BOAOPOAHOMO TOM/MBA (Hanpumep, B 6as/loHax WM aBToLMcTEPHAX);

- MOCTaBLLMK XWAKOro BOLOPOAHOIO TON/NBA,

- NoCTaBLMK BOAOPOAHOIO TONMBA NO TPYyGONPOBOAY;

- NPOM3BOAMTENb BOLOPOAHOMO TOM/INBA MAPOBLIM PUOPMUHIOM;

- NPOV3BOAUTENb BOLOPOAHOIO TOM/IMBA 3/1EKTPO/IM30M BOfbI.

B 3aBMCUMOCTU OT (pOPMbI NOAAYM BOAOPOAA MOXET BO3HWUKHYTb HEOBGXOAMMOCTb MPUB/EUYEHUS CUCTEMHOIO MHTe-
rpatopa Mexgy MCTOUYHMKOM BOAOPOJA U BXOAOM B SHEProyCTaHOBKY Ha TOMMBHbLIX 31eMeHTax. CUCTEMHBbIN MHTerpaTop
MOXeT 061a/jaTh B 3aBUCMMOCTN OT 06CTOATENLCTE CNeayoLiMm 060pyaoBaHmemM (pUCyHoK A.1):

- perynsTopbl faBneHus;

- XpaHWuLLe XNAKOro BOA0POAa, KPMOTeHHbIE HACOChl U UCNapuTenu;

- ByhepHas eMKOCTb A/ XpaHeHusl ra3006pa3Horo BoA0poaa;

- AONONHUTEbHbIE KOJINIEKTOPbLI HA y4acTke OT MCTOYHMKA BOAOPOAA [0 9HEProyCTaHOBKM HA OCHOBE TOM/INBHbIX
3/1EMEHTOB.

CUCTEMHbIi MHTErpaTop HeceT OTBETCTBEHHOCTb 3a KauecTBO BOAOPOAA B MOrPaHWYHON TOuke HenocpeAcTBEHHO
nepes, BXOOM B 9HEProycTaHOBKY Ha TOM/IMBHbIX 3/1eMEHTaX. ECNM CUCTEMHBIW UHTErpaTop SBMSIETCS Takke onepaTopomM
3HEeproycTaHoBKM, TO NOAXOAsLME aNbTepHaTBHbIE TOUKM O0T6opa Npob6 Ans o6ecrneyeHnst COOTBETCTBUS KaueCTBEHHbIX
XapakTepucTMK BOJOPOAHOIO TOM/MBA ONPEAEnsoT COor/alleHnemM Mexay NocTaBUiMKOM W noTpe6butenemMm BoAOPOAHOIO
TONnNMBa.

B HeKOTOpbIX C/yYasix CUCTEMHbI MHTErpaTop MOXeT 6biTb M NOCTABLLMKOM BOAOPOAA, W B 3TOM C/llyyae OTBET-
CTBEHHOCTb 3a KayecTBO BOJOPOALHOrO TOM/IMBA B MOrPaHWYHON TOuke HeceT MOCTaBLLMK BOAOPOAA, EC/M WHOE He ycTa-
HOB/IEHO [OTOBOPOM MEXAY MOCTaBLYUKOM U NOTPeGUTENEM.

ECNM CUCTEMHbI MHTerpaTop M NocTaBLMK BOAOPOAA SIBAAIOTCS PasHbIMUM CTOPOHAMMW, TO OTBETCTBEHHOCTb 3a
KayecTBO BO/JOPOAHOrO TOM/MBA B MOrPaHWYHON TOUYKE NIEXWUT Ha CUCTEMHOM MHTerpaTope. B Takux c/yyasx NpoTOKO/
aHanu3a Ans nogaBaemoro BoAOPOAHOrO Tonanea (NepuoAnUYHOCTb M3MEPEHUIA, KOHLLEHTpaLMs NpuMeceil u nHTepdeiic
TOUKM 0TGOpa NPo6) creayeT ONpesenaTh COrfalleHnemM MexXay NocTaBLMKOM, CUCTEMHbLIM UHTErPaTopoM W noTpe6ute-
NeM BOJIOPO/IHOTO TOM/IMBA.

EC/M NoCTaBLiMK BOAOPOAA CAMOCTOATENIbHO BbINOMHAET (PYHKLMM CUCTEMHOTO UHTerpatopa Ha o6bekTe, HO He
B3aMMO/eiicTBYET HanpsiMylo C OMepaTtopoM 3SHEProycTaHOBKM HAa OCHOBE TOM/IMBHbLIX 3/IEMEHTOB, TO MOCTaBLMK BOAO-
pofa HeceT OTBETCTBEHHOCTb 3a KauecTBO BOAOPOAHOIO TOM/MBa B MOrPaHMYHON TOUKE Ha rpaHuLe B3aumoaeicTBus
nocTaBLMKa C AOMOSHUTENbHBIM 060PYA0BAHWEM, KOTOPOE MOAKIOYAETCA K IHEPrOyCTaHOBKE Ha OCHOBE TOMJIMBHbIX
3/1EMEHTOB, B TO BPEMS KaK UHTErpaTop, B3auMO/AeiCTBYIOLMIA C SHEPTOYCTAHOBKOW Ha TOM/IMBHLIX 3/1IEMEHTax, OTBeYaeT
3a Tpe6oBaHWA K KauecTBy BOAOpOJAa B MOrpaHu4Hoi Touke. TpeGoBaHUA (NepuoauyHOCTL U3MepeHuid, KOHLEeHTpaLus
npuMeceit) B N06GLIX AOMNOMHUTENbHbIX TOUkax oT6opa NPo6 AOMKHbI 6biTb YKasaHbl B COrMalIeHU MeXay CUCTEMHbIM
WHTErpaTopom 1 NocTaBLLMKOM BOAOPOAHOrO TOMMBA.

Ecnn TexHWueckoe 06GCAyXMBAHME CUCTEMbI AO/DKHA BbIMOSHATL AOMOMHUTENbHAA CTOPOHA, TPe6oBaHUs K 06e-
CMeyYeHnio KayecTBa BoAopoJa Nocne 3aBeplleHusl Takoro TEXHUYECKOro 06CAYXMBAHWUS LO/KHbLI ONpeaensTbcs corna-
LUEHNEM MEXAY CUCTEMHbIM WHTErpaTopoM, CTOPOHOI, OTBETCTBEHHOI 3a TeXHUYeckoe 06CNyXuBaHWe, U onepaTtopomM
3HEProycTaHOBKM Ha TOM/IMBHbIX 3/1EMEHTAX.

10
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| - nogaya Bogopoga Il - cucTemHbIli nHTerpatop Il - 3HeproyctaHoBka
Ha TONIMBHbIX
anemMeHTax
i— poctaBka Tpy6onpoBoAHbIM TpaHcnopToMm; N— gocTaBka B 6annoHax unv uucTepHax; ii — obecneyeHune cbipbem (NPUPOAHBINA ras,
3/71eKTPUYECTBO, BOJA U T. A4.); iV— NPON3BOACTBO BOAOPOAHOMO TON/IMBA; V — 3/1EKTPO/IN3; Vi— [OCTaBKa rpy30BbIM TPAHCMOPTOM (KUAKMNIA
BOA0POA); Vii — 610K perynuposaHusa faBneHus; vii — 6ydepHas eMKOCTb ANs ra3oobpasHoro BOAOPOAHOrO TOMIMBA; iX — XpaHeHue

XWAKOro BOAOPOAA, KPMOTEeHHbIe HACOChl, NCnapuTenu; X — norpaHuyHas Toyka (419 otéopa npob); Xi — aHeproyctaHoOBKa Ha TOMIMBHbIX
anemeHTax ¢ NOM

PucyHok A.1 — Mpumepbl CXeM opraHusauui nogaqv BoAopoAa B SHEPTOYCTAHOBKY HA TOMMBHbLIX 9/1EMEHTax
1 NONOXEHNE NOTPAHUYHOM TOUKM

A.4 Bbi6op ToUkM gns otéopa npob
B cnyyae eAMHWYHOI 3HEpProycTaHOBKM, Kak Moka3aHO Ha pucyHke A.2 a), morpaHuyHasi Touka AOJhKHa pacnona-

ratbCsi Kak MOXHO 6/IMKe K MecTy BBOAA BOLOPOLHOIO TOM/IMBA B 3HEPTOYCTAHOBKY HA OCHOBE TOM/IMBHbIX 3/IEMEHTOB.
B cniyyae HecKofIbkUX mapasnesibHo COeAMHEHHbIX 3HeproycTaHOBOK HAa OCHOBE TOM/IMBHbLIX 3/IEMEHTOB, Kak no-
Ka3aHo Ha pucyHke A.2 b), MECTONO/IOXXEHNE NOTPAHUYHOW TOUKM CrneayeT onpeaensiTh CornalieHueM MexXay CUCTEMHbIM

WHTErpaTopoM 1 onepaTopoM TOM/IUBHbIX 3/IEMEHTOB.

MpumMepbl PAcnofioXeHUs ToukM oTéopa npob:
- MorpaHnMyHas Touka A — noABoJ A1 3HEPTOYCTAHOBOK Ha TOM/IMBHbIX 3/1IeMeHTax ¢ 1 no m;

- eQUHCTBEHHaa norpaHnyHas Touka Mexay Blu Bn— HauxyAwuin cnyyain Touku ans otéopa npob;
- BCe norpaHnyHblie Toukn oT B1ao Bn

0 AGY
! K K K t

L

b) HECKONbKO napanfesibHbIX
9HeproycTaHOBOK Ha OCHOBE TOM/INBHbIX
3/1EMEHTOB

a) eAMHMYHas
3HeproycTtaHoBka Ha OCHOBe
TONIMBHBIX 3/IEMEHTOB

i— obopygoBaHve Ans nojaun BOLOPOAHOMO TONIMBA; U— 3HEProycTaHoBKa(M) Ha OCHOBE TOM/IMBHbLIX 3/1IEMEHTOB
¢ MOM; WW— norpaHnyHas Touka(n)

PucyHok A.2 — PacnonoxeHune Touyek oT6opa npob
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MpunoxeHve B
(cnpaBo4yHOE)

O60CHOBaHWe NepevHa onpegensieMblX NpumMecein B BOAOPOAHOM ToN/iMBe
ONs TONNWBHbLIX 3/iIeMeHToB ¢ NMOM NS cTauMoHapHbIX 3HEPTOyCTaHOBOK

B.1 CopepxaHune BoAbl

Boga (H20) o6bI4HO He BnvseT Ha paboTy TOMIMBHOIO 3/1IeMeHTa; 0f4HaKo oHa obecneyvBaeT NepeHoc BOA40PacTBO-
pUMbIX MpUMecel, HanpyMep coAepXallMX UOHbI HAaTPWUS U Kanus B BUAE aspo3ons. PekomeHayeTcs, YTo6bl KOHLEHTpa-
LM MOHOB HaTpus ¥ kanusa He npesbiwana 0,05 MKMosb/MO/b ANs kaTeropum 3. Kpome Toro, Boga MOXeT npeacTaBnsiTh
0nacHOCTb NpV oTpuLaTeNbHbIX TEMNepaTypax okpyXxatwLleli cpefbl U OKa3biBaTb BO3A4ENCTBME Ha knanaHbl. Boga gonx-
Ha ocTaBaTbCsi B ra3006pa3HOM COCTOSIHUM NpU NI06LIX TeMNepaTypHbIX YCNIOBUSIX OKpYXatoLei cpeabl.

B.2 CopepxxaHue yrnesonoponos

PasnuuHble yrnesofopo/bl No-pasHoMy BAMSIOT Ha paboTy TOM/IMBHLIX 371eMeHTOB. Kak npasuio, apoMartuyeckme
YIrneBofiopo/ibl CUbHee aacopbupyloTCs Ha MOBEPXHOCTY KaTasmsatopa, YeM askaHbl, TeM caMblM NPensaTcTBys AOCTYNy
BoZopoaa. MetaH (CH4) cunTaeTcsl MHEpTHLIM Fa30M, MOCKOJIbKY €ro BAWSIHWE HAa pa6oTy TOMJIMBHLIX 3/1IEMEHTOB 3aK/H0-
uaeTCcsl TO/IbKO B CHUWKEHWUU CofepXaHus BoAopoaa B TON/uBe.

B.3 CopgepxaHune kncnopoga

Kncnopop (02) B HU3KMX KOHLUEHTpaUMsX He OKasbiBaeT OTPULATEIbHOMO B/IMAHUA HA PaGoTy TOM/INBHLIX 3/1EMEH-
TOB, HO BbICOKasi KOHLEHTpaUUa KUC/opoAa Bbi3biBAeT U3HOC TOMIMBHOTO 3/1IEeMEeHTa.

B.4 CopepxaHue renusa, asota 1 aproHa

VIHepTHble KOMNOHEHTbI, Takne kak renuin (He), a3ot (N2) n aproH (Ar), He okasbiBalOT HE6NAronpuUsTHOrO BO3Aei-
CTBUS Ha paboTy KOMMOHEHTOB TOM/IMBHbIX 3/1IEMEHTOB W 3HEPrOoyCTaHOBKM Ha OCHOBE TOM/IMBHbIX 3/1eMeHTOB. OfHakKo
OHW CHMXAIT coiepXxaHne BoAopoAa B TONUBE.

B.5 CopgepxaHue gnokcuga yrnepoga

Ownokeng yrnepoga (C02) 06bI4HO He BAUSAET Ha paboTy TOMIMBHbLIX 3/1eMeHTOB. OH YMeHbLUaeT cofepxaHne BoAo-
poga B TOMMMBE, TEM CaMbiM BAUSET Ha 3h(PEeKTUBHOCTb PaboTbl IHEPrOYCTAHOBKM Ha TOM/IMBHbLIX 3/IEMEHTaX B LiE/IOM.
Kpome TOro, Anokcuga yrnepoga npu KoHueHTpauum 6onee 25 % 06. MOXeT ObITb kKaTanuTUyeckn npeobpasoBaH nocpea-
CTBOM 06paTHOI peakumMn KOHBEPCUU BOZASHOIO rasa B MOHOOKCWUJ Yrnepoja, KOTopblii, B CBOK ouepefb, OTpaBAsieT Ka-
Tanusatop. Npu HopMasbHbIX pabounx yC/noBUAX Takoe BbiCOKOe cogepxaHne C02 B aHOAHOM MpoOCTpaHCTBE MasoBe-
POSATHO.

B.6 CopoepxxaHne mMoHooOKcuga yrnepona

MoHookcug yrnepoaa (CO) SBNSETCS CUMbHLIM KaTa/IMTUYECKUM SIA0M, KOTOPbIA OTpULATENIbHO BAUSET Ha paboTy
TOM/IMBHBIX 3/IEMEHTOB, ¥ NO3TOMY €ro COAEPXAaHUE B BOAOPOAHOM TOM/IMBE HEOGXOAMMO NOAAEPXKMBATL HA OYEHb HU3-
KOM ypOBHe. HecMOTpsi Ha TO, UTO B/IUSIHWE HA NPOU3BOAUTENIBHOCTL MOXET ObITb YCTPAHEHO MyTEM M3MEHEHUS PaBoumx
YCNOBWIA UMK cocTaBa rasa, 3TM Mepbl MOTYT OKa3aTbCs Hea(heKTUBHLIMK. B ycTaHOBKaxX C UCMOSIb30BaHWEM puUdop-
MuHra (kateropun 1 v 2) BAUSIHUE U3HAYaA/IbHO 6osiee BbICOKMUX ypoBHeli CO yMeHbLIaeTcs 3a CYeT BbiGopa MaTepuasio
UMM KOHCTPYKLMW W YC/IOBUIA 3KCM/lyaTtaunm cUCTEMbI, TEM HE MeHee anunTenibHoe Bo3gelicTBue CO siBnsieTcs HeGnaro-
NPUATHBIM (PaKTOPOM, OCOGEHHO A1 TOM/IMBHbIX 3/IEMEHTOB C HU3KMM COAEpPXaHWeM KaTanusatopa.

B.7 CopepxaHune cepocogepxalimx coeanHeHnin

Cepocogepxalme coefHeHUs NPeACTaBIAT COO0W KaTaIMTUUYECKNE S4bl, KOTOPbIE faXe NPU 04EeHb MasiblX KOH-
LeHTpaumax MoryT oka3biBaTb HeobpaT/Moe BO3AeNCTBME Ha TOMUBHbIE 3N1EeMEHTbl. Heo6X04MMO MUHUMU3MPOBATL CO-
AepxaHne Taknx coefuHeHui cepbl, kak ceposogopoyg (H2S), kapboHuncynbgug (COS), cepoyrnepos (CS2), mepkanTa-
Hbl (Hanpumep, MeTU/IMepkanTaH), KoTopble MOryT NPUCYTCTBOBATb B BOAOPOAE, NOMYYEHHOM PUPOPMUHIOM MPUPOLHOTO
rasa. CnegyeT KOHTPO/IMPOBaThL obLlee cofepxaHne cepbl. INEKTPOAbl C HU3KMM COAEPXaHWeM KaTanm3artopa 0CO6EeHHO
YyBCTBUTE/IbHbI K KATa/IMTUYECKOMY OTPAaB/IEHNIO CEPOCOAEPXKALLUMN COeANHEHUAMM.

B.8 CogaepxaHue popManbaernga u MypaBbUHOW KUCNOTbI

®opmansperng (HCHO) n mypasbuHasa kuciota (HCOOH) oka3sbiBaloT Takoe Xe BAUSHWE Ha TON/IMBHbIE 3/1eMeH-
Tbl, kak n CO. BansHme HCHO n HCOOH Ha paboTy TON/IMBHbIX 3/IEMEHTOB MOXET ObiTb 60/1€€ 3HAYUTE/IbHbLIM, YEeM Yy
CO, n3-3a 6051ee MeA/IeHHON KWHETUKN BOCCTAHOBMEHUS, a Takke 13-3a 601ee HU3KNX npedesnbHbIX 3HavyeHuin, yem y CO.
DNeKTpoAbl C HU3KUM COAEepXaHneM KaTanusaropa 0cob60 YyBCTBUTE/bHbI K HAIMYUIO A@HHbIX COeANHEHNA.

B.9 CopepxaHne ammmnaka

Ammunak (NH3) okasbiBaeT HeobpaTumoe BO34eNCTBME Ha pPaboTy TOM/IMBHOIO 3/IEMEHTA, 3arpsA3Has MNPOTOHO06-
MEeHHYI0 MeM6paHy 1 BCTynasi B peakuuo ¢ NpoToHaMu B MembpaHe ¢ o6pa3zoBaHueM NH4+ 1OHOB. VcnbiTaHus Ha yCcTOM-

12



FOCT P NCO 14687—2024

YNBOCTb K aMMMaKy AOJ/DKHbI BKMKO4YaTb onpeaeneHmne NOHOOGMEHHOI CNOCOGHOCTYU MeMﬁpaHbl nnn 3/1eKTPOA0B. INek-
TpOoAbl C HA3KMM coAepXXaHUeM KaTaim3atopa 0C06EHHO YYBCTBUTEJIbHbI K KATa/INTUY4ECKOMY OTPpaB/NE€HUI0 aMMNaKOM.

B.10 CopeprxaHue rasioreHcoaepxalnx coegquHeHnn

ranoreHcogepxalle COefMHEHUS Bbi3bIBAOT HEO6PATUMOE CHUXEHWE MPOU3BOAUTENBHOCTU TOM/IMBHBIX 3/IEMEH-
ToB. MOTeHUMabHble UCTOUYHMKI BK/OYAIOT NPOLECCHI NPOM3BOACTBA X/10pa U LIEouMn, a Takke XnajareHTbl.

B.11 YacTtuupbl

MakcumasibHasi KOHUEHTpauua 1 pasMep 4yacTul, yKkasaHHble B HacTosieM CTaHgapTe, onpefenieHbl C y4eToM
TOro, YTO6bI UCMOMb3yEMblE (PULTPLI HE 3aCOPSINCL W/MAW TBEpPAble YacTWLbl He Nonaganyt B TON/IMBHO-3HEPreTUYECKYIO
cuctemy ¢ NMOM 1 He BAMSNKM Ha PaBOTy KNanaHoB WM APYTUX SNEMEHTOB. VOHbI Ka/iiMsi U HATpWsl, NPUCYTCTBYIOLME B
aspo30six, NPUBOAAT K HEOGPATUMOMY CHUKEHUIO NPOV3BOAUTENLHOCTM, 3arpa3Hss NPOTOHOO6MEHHY0 Mem6paHy. XKe-
ne3ocojepxallne 4acTulbl Aaxe B 0UeHb HU3KUX KOHLEHTPaLUAX Bbi3blBAIOT CUMbHbIA M3HOC MeMBpaHbl.

13
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MpunoxeHne C
(cnpaBo4yHOE)

KopoTkouunk/noBas aacopbumns n NpUMeHMMOCTb COAEepXaHUsa MOHOOKcuAaa yrnepoga
B KauecTBe MHAMKATOpa NPUCYTCTBUS APYTMX NpUMecei

C.1 OCHOBHble NMpMMecKH B BOAOPOAHOM TOM/IMBE NPU NPOU3BOACTBE U OUUCTKE

Mpv npou3BoOACTBE BOAOPOAA NapOBbIM PUGOPMUHIOM C NOCNeAYOWNM BblAe/IEHNEM B NpoLecce KOPOTKOLMKIIO-
Boin agcop6uun (KLLA) CO MOXET CNyXWUTb MHAMKATOPOM Hanuumsa Apyrux npuMeceil, NepeymncsieHHblx B Tabnuue 3, no-
CKOJIbKY OH MMeeT HanboNbLUy BEPOATHOCTb NPUCYTCTBUA B TON/MBE, NOJIyYEHHOM TakuM obpasom. OnpegeneHune Toro,
yTo cogepxaHne CO MeHbLUEe YyCTaHOBJIEHHOTO Npeena, ykasblBaeT Ha TO, YTO Apyrne NpuMecu, KpOMe MHEPTHbIX rasos,
NPUCYTCTBYIOT B MEHbLUEM KOSIMYECTBE, YEM WX AONYCTMMAs KOHLEHTpauus.

MakcumMmanbHoe cofepxaHue MHEePTHbIX ra30B B NPOAYKTE MOXHO OLEHUTb, UCNOJb3yA MakCMMasibHoe cofepxaHue
WHEPTHbIX NpuMMeceil B Cbipbe, a Takxke Mno yBe/IMYeHUI0 NoToKa B yCTAaHOBKE NMapoBOro pUtHOPMUHIa M YMEHbLUEHUIO pac-
Xo4a Ha Bbixofe M3 yctaHoBku KLA. YBennyeHne noToka B yCTaHOBKE MapoBOro pUOpPMUHIa M yMeHbLUeH/e NoToKa Ha
BbIxoge 13 ycTaHoBku KLLA MOryT 6bITb paccumTaHbl Mo COCTaBy Cbipbs, COOTHOLUEHUIO Napa K yrnepoay u KoamuumeHTy
KOHBEpCUK BOAOPOAA.

C.2 OnepaTtuBHbIA MOHUTOPUHI NHAMKaTopa

Ananus cogepxaHus CO HenocpefCcTBEHHO B MpoLLecce MoyyeHns pekoMeHayeTcs 478 Toro, YTobbl nokasaTb, YTO
€ro cogepxaHve B BOAOPOAHOM TOM/IMBE MeHblUe J0NYyCTUMOro 3HayeHus. 3To ByAeT Takke CBMAETEe/bCTBOBATb O TOM,
YTO coAepXxaHue ApYrux 3arpsisHSALINX BELLECTB MeHbLUe A0NYyCTUMOro 3HadyeHus. [1na 3Toi LEenm MOXHO MCNob30BaTth
KOMMepueckn JOCTYNHble MHhpakpacHble aHanusaTopbl CO. B cnyyae npousBoAcTBa BOAOPOAA NapoBbiM PUROPMUHIOM
C nocnepywlueii 04MCTKOM B mpouecce KopoTkouuknoBol agcopbunn (KLA) aHanmsatop fo/mkeH ObiTb Ha Bbixoge M3
6noka KLUA BO n3bexaHve 3arpsasHeHns o60pyfoBaHns HdKe Mo MOTOKY.

C.3 AHanus naptumn

PekomeHayeTca npoBoguTb O0T60OP Mpo6 BOoAoOpoAa M MX NnabopaTopHbIi aHann3 Ha onpegesieHne Hanums BcCex
BMAOB MpUMeECei, nepedncneHHbix B Tabnuue 3, ¢ Lenblo KOHTpons cogepxanua CO. Mpoby naptum cnepyeT otéupaTb B
norpaHUYHon Touke. YacTtoTy oT60pa Npob n aHanns onpegensieT nocTasWuK Bogopoga. Cneayet NpUMEHATb aHanuTu-
yeckne MeTofbl, onucaHHble B 6.2 1 6.3.

MpunoxeHne OJA
(cnpaBo4yHOE)

CBefeHnsa 0 COOTBETCTBUN CCbIJTOYHbIX MeXxayHapogHblX CTaHOaApPTOB
HaluMOHa/IbHbIM CTaHAapTam

Ta6nuya [OA1

O603Ha4YeHne CCbI/TOYHOTO CTeneHb O603Ha4yeHne N HauMeHOBaHVe COOTBETCTBYIOLLEro HaLMOHa/IbHOTO
MeX/yHapo4HOro ctaHaapTa COOTBETCTBUA cTaHgapTa
*
1ISO 19880-8 —
ISO 21087 HOT FOCT P NCO 21087—2023 «la3oBblii aHanu3. MeTtodpl aHanmM3a BO-

[OpOAHOro TOM/IMBa 4151 TOM/IMBHbLIX 3/1EMEHTOB C MPOTOHOOGMEHHbI-
MU meMbpaHammn

* COOTBETCTBYHOLWUIA HaLMOHANbHBIA CTaHAapT OTCYyTCTBYeT. [Jo ero NpUHATUSA PEKOMEHAYeTCs UCnonb3oBaTb nepe-
BOJ, Ha PYCCKUIA A3bIK JAHHOTO MEeXyHapoAHOro craHaapTa.

MpumeyaHne — B HacToswwel Tabnuue UCNoNb30BaHO cneayloliee yC/i0BHOe 0603HavyeHue cTeneHn cooT-
BETCTBUA CTaHAAPTOB:
- FOT — nAeHTUYHbI cTaHaapT.

14



(1]
(2]
(3]

(4]

(5]

el

(7]

(8]

(9

(10]

(11]

(12]
(13]

(14]

(15]

(16]

(17]

(18]

FOCT P NCO 14687—2024

Bubnuorpadusn

ISO/TR 15916, Basic considerations for the safety of hydrogen systems
ISO 19880-1, Gaseous hydrogen — Fuelling stations — Part 1. General requirements

ISO 21087, Gas analysis — Analytical methods for hydrogen fuel — Proton exchange membrane (PEM) fuel cell
applications for road vehicles

SAE J2719, Hydrogen Fuel Quality for Fuel Cell Vehicles

Angelo M., Bender G., Dorn S., Bethune K., Hossain T., Posey D. et al., The Impacts of Repetitive Carbon Mono-
xide Poisoning on Performance and Durability of a Proton Exchange Membrane Fuel Cell. ECS Trans. 2008, 16 (2)
pp. 669-676

Angelo M.S., Bethune K.P., Rocheleau R.E., The Impact of sub ppm Carbon Monoxide and ppm Level CO/Toluene
and Methylcyclohexane/CO Mixtures on PEMFC Performance and Durability. ECS Trans. 2010, 28 (23) pp. 169—
181

Akai M., Uchida H., Tatsumi M., Watanabe S. Influences of Impurities in Hydrogen on Fuel Cell Performance,
15th World Hydrogen Energy Conference, 2004, 30C-05

Bender G., Angelo M., Bethune K., Dorn S., Thampan T, Rocheleau R., Method Using Gas Chromatography to
Determine the Molar Flow Balance for Proton Exchange Membrane Fuel Cells Exposed to Impurities. J. Power
Sources. 2009, 193 pp. 713—722

Hashimasa Y., Matsuda Y., Akai M., Effects of Platinum Loading on PEFC Power Generation Performance Deterio-
ration by Carbon Monoxide in Hydrogen Fuel. ECS Trans. 2010, 26 (1) pp. 131—142

Imamura D., Ebata D., Hashimasa Y., Akai M., Watanabe S. Impact of Hydrogen Fuel Impurities on PEMFC Perfor-
mance, 2007 JSAE/SAE International Fuels and Lubricants Meeting, 2007, First Issue, pp. 100-104

Imamura D., Hashimasa Y., Effect of Sulfur-Containing Compounds on Fuel Cell Performance. ECS Trans. 2007,
11 (1) pp. 853—862

ECS Trans. 2007. T. 11 (1). C. 853

Matsuda Y., Hashimasa Y., Imamura D., Akai M., Watanabe S., Accumulation Behavior of Impurities in fuel Cell
Hydrogen Circulation System. Review of Automotive Engineering. 2009, 30 pp. 167—172

St-Pierre J., PEMFC Contamination Model: Competitive Adsorption Followed by an Electrochemical Reaction. J.
Electrochem. Soc. 2009, 156 (3) pp. B291—B300

St-Pierre J., PEMFC contaminant tolerance limit—CO in H2. Electrochim. Acta. 2010, 55 pp. 4208—4211

Thampan T, Rocheleau R., Bethune K., Wheeler D. Effect of Trace Contaminants on PEM Fuel Cell Performance,
in Generation, Storage and Fuel Cells, edited by Anne Dillon, Charles Oik, Constantina Filiou, Jim Ohi (Mater. Res.
Soc. Symp. Proc. 885, Warrendale, PA), 0885-A01-05, 2005

Watanabe S., Motoaki Akai, Masahito Tatsumi. Hydrogen Quality Standard for Fuel of Fuel Cell Vehicles. Fuel Cell
Seminar Abstracts, 2004, pp. 248—51

Li H., Wang H., Qian W., Zhang S., Wessel S., Cheng T.T.H., Shen J., Wu S. Chloride contamination effects on
proton exchange membrane fuel cell performance and durability. Journal of Power Sources, 2011, 196, issue
15 August 1,2011, pp. 6249-6255

15



FOCT P MCO 14687—2024

YOK 355.695.1:006.354 OKC 71.100.20

KnioueBble cnoBa: BOAOPOAHOE TONAUBO, TpeboBaHWA K KauyecTBy BOAOPOAHOro Tonnumea, obecneyeHue
KayecTBa TOnaMBa, oT60p Npob, KNaccudukaLma BoOAOPOLHOIO ToNaMBa

Pepaktop H.A. ApryHoBsa
TexHunueckuii pegaktop W.E. Yepenkosa
Koppektop M.W. MepumnHa
KomnbtoTepHas Bepctka JI1.A. Kpyrosoii

CpaHo B Habop 07.02.2024. TognucaHo B neyaTb 11.03.2024. dopmaT 60x84%. [apHuTypa Apuan.
Yen. ney. n. 2,32. Yu.-usg. n. 1,90.

MoAroTOBMIEHO HA OCHOBE 3/1IEKTPOHHOI Bepcun, NpeaocTaB/eHHON paspaboTuMkom cTaHaapTa

Co34aH0 B eANHUYHOM UCNOoNHEHUN B PTBY «/HCTUTYT cTaHaapTusauum»
ANA KoMmnekToBaHnsa degepanbHoro nHopmalmoHHoro hoHga ctaHaapTos,
117418 MockBa, Haxumosckuii np-T, g. 31, k. 2.
www.gostinfo.ru info@gostinfo.ru


https://meganorm.ru/Index2/1/4293821/4293821326.htm
https://meganorm.ru/Index2/1/4293808/4293808620.htm
https://meganorm.ru/Index2/1/4293732/4293732121.htm

