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MpeancnoBune

1 NOArOTOBJIEH HekoMmepyeckum napTHepcTBOM «HauuoHanbHasa accoumanmsa BOAOPOAHON SHep-
retukn (HM HABOJ) Ha ocHOBe ayTEHTUYHOrO NepeBoAa Ha pyCCKUM A3bIK MEXAYHAPOAHOro AOKYMEHTA, yKasaH-
HOro B NyHKTe 4

2 BHECEH TexHu4yeckum komuTeToM no ctaHaapTusauum TK 29 «BoaopoaHble TEXHOMOrUm»

3 YTBEPXOEH W BBEAEH B AEMCTBUE [MMpukasom deaepansHOro areHTCTea o TeXHUYECKoMy
perynupoBaHuio n MeTposnorin ot 24 uions 2013 r. Ne 185-ct

4 Hacroawuin ctaHaapT uaeHTUdeH mexayHapoAHoMy AokyMeHTy ISO/TS 14687-2:2008 «Tonnueo
BogopoaHoe. TexHudeckue ycnosus Ha npoaykT. HacTb 2. NpumeHeHne ans TONMBHLIX SNEMEHTOB € NPOTO-
HoobmeHHon memb6paHoin (PEM) gopoxHbIX TpaHcnopTHbIx cpeacte» (ISO/TS 14687-2:2008 «Hydrogen
fuel — Product specification — Part 2: Proton exchange membrane (PEM) fuel cell applications for road
vehicles»).

Mpu npumMeHeHUN HacTosILLIero cTaHaapTa pekoMeHayeTCsl UCNofb30BaTh BMECTO CChINIOYHbIX MeXayHa-
pPOAHLIX CTaHAAapPTOB COOTBETCTBYIOLLIME UM HaLUMOHanNbHble cTaHAapThl Poccuiickon eaepauun, ceeaeHusa o
KOTOPbIX NPUBOAATCA B AONOMHUTENbHOM NpunoxeHuu [1A

5 BBEJEH BNEPBbIE

lpasuna npumeHeHusi Hacmosiwea20 cmarH0apma ycmadosnersl 8 TOCT P 1.0—2012 (pa3den 8).
Urchbopmayus o6 usmMeHeHUsIX K Hacmosiwemy cmarOapmy ry6nukyemcsi 8 exe200HOM (110 COCMOSIHUIO Ha
1 siH8apsi mekyuiezo 200a) UHGhOPMAaUUOHHOM yKasamerne «HayuoHaneHbie cmaH0apmely, a ouyuansbHbeIl
meKcm usMeHeHUl U rornpasocK — 8 eXeMeCsIHHOM UH(bOpMayUOHHOM yKasamene «HayuoHanbHbie cmaH-
Oapmei». B criydae nepecmompa (3aMeHbl) Ui OmmMeHbl Hacmosuwe2o cmaHoapma coomeemcemesyioujee yee-
OdomneHue Oydem oryb/lUKOBAHO 8 EXeMeCAYHO u30asaeMOM UH(hOPMaUUOHHOM yKazamerne
«HauyuoHanbHble cmaHdapmel». Coomeememsyroujas UHgbopMayus, ysedoMITeHue U meKkecmsi pasmewjaom-
€51 makxxe 8 UHGhopMayuoHHOU cucmeme obujezo nosb3os8aHusi — Ha oghuyuanbHoMm calime @edepanbHozo
azeHmemaea o mexHU4YecKkoMy peaynuposaHuio 8 cemu VMiHmepHem (gost.ru)
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HacTtoawui ctaHgapT He MOXeT 6bITb YACTUYHO UMK NOMHOCThIO BOCNpou3BedeH, TUpaXnpoBaH U pac-
npocTpaHeH B kavecTse oduuMansHoOro usgaHus 6es paspelleHuns ¢enepaanoro areHTCcTBa No TeXHU4YeCKo-
MYy perynmposaHuio 1 MeTponiorum
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BBepeHue

HacTtosawmuii cTaHaapT coaepkuT TpeboBaHUs K TOMMBY ANsl TPAHCNOPTHBLIX CPeACTB Ha TONMNBHLIX 3Ne-
meHTax (TCTQ3), B KOTOpPbIX MCMONb3yeTca NPoToHOOBMeHHas membpaHa (MOM). B HacTosiee Bpema TCT3
3KCNNyaTUPYOTCA B X0A4e AeMOHCTPaLMOHHBIX UCMbITaHWIA. HacToswmin cTaHaapT siBASIeTCSl HOPMaTUBHBLIM
OOKYMEHTOM, NpeAHasHavyeHHbIM Ans o6begnHeHns TpeboBaHuin K BOAOPOAHOMY TONMNUBY, NpeabsiBlAeMbIX
npoussogutenamn TCTO n BogopogHoro Tonnuea. B npouecce Takol akcnnyaTtauuy TpeboBaHus K Ka4ecTsy
Bogopoaa, ucnonbayemore anst TCT3, MoryT yTouHsATLCS. BBeaeHMe KOHTpONs kayecTBa Bogopoaa Heobxo-
ONMO AN TOro, YTOObl UCKMIOYNTL HEraTUBHOE BO3AENCTBUE Ha paboTy cucTeMbl TOMITMBHOTO 3fieMeHTa u/nunm
6OPTOBOI CUCTEMbI XPaHeHUs Bogopoda BpeaHbIX NpUMecei, KOTopble MOTyT NosIBMATLCS B TONNMBE B NpoLec-
ce ero Npovn3BoACTBa M XpaHeHusl. HacTosiwuia ctaHgapT onpeaensieT HopMaTuBHbIe TpeboBaHUsA K ABYM
Tunam BogopoaHoro Tonnuea: «Tun | copT D» u «Tun |l copt D». 37K copTa npegHasHayveHbl Anst TCTO ¢ NMOM
Ha cTagusiX, MpeALecTBYOWUX KOMMepPYeCcKoMy Ucnonb3oBaHuio. OHWM MOTYT UCMONb30BaTbCA B Npolecce
OEMOHCTPaLMOHHbIX 3KCTITyaTaLMOHHBIX UCMbITaHWIA B orpaHu4eHHoM Macitabe. Llenb HacTosilwero ctaHaap-
Ta — cnocobCcTBOBaTL OCYLECTBEHUIO BbicTpoi n addekTUBHONW pa3paboTkM AOPOXKHBLIX TPAHCMOPTHLIX
CpencTB, a Takke MHPacTPyKTypbl BoAOpOoAHOro Tonnuea. TpeboBaHus K Ka4ecTBY BOAOPOAa Ha 3anpaBoY-
HOW CTaHLMM UM B MIHOM MeCTe JOJPKHbI onpefenaTbcs Ha OCHOBE MUCbMEHHOTO COrnalleHust Mexay nocras-
LMKOM 1 NoTpebuTenem. YunTbiBas, YTo HauMoHanbHble U MeXayHapodHble cTaHAapThl HOPMUPYIOT copTa
BoAopoAHOro Tonnuea 6onee HU3KOrO KavyecTBa, a Takke, YTO HauMOHarbHbIA CTaHAapT Mo BOAOPOAHbLIM
3anpaBoYHbIM CTaHLMAM HaxoAuTcs B cTagunv paspaboTku, BaXKHO NPUMEHSATb npeaynpeauTensHble Mepbl,
4yTO6bI N36EXaTh 3arpsisHEHUs1 3TUX BUAOB TONNMNBA.

Tak kak pazpaboTku TCT3 1 conyTCTBYHOLLMX BOAOPOLAHBLIX TEXHOOMMIA pa3BuBaloTCs GbICTpbIMU TEMNa-
MW, HACTOSILLMIA CTaHAapT Hy>aaeTcsl B PerynsapHOM NepecMoTpe TeEXHUYECKUX TpeboBaHui No Mepe coBep-
LUEHCTBOBAHUS TaKUX TEeXHOMOruiA. TexXHOMorMyeckne HOBWUHKM Ha pPerynsipHoi OCHOBE OTCIIeXMBalTCs
TexHuuecknm komutetoM ISO/TC 197 «BoaopoaHbie TEXHONOTMN» U OQHOUMEHHBIM POCCUIACKMM TexHu4Yec-
KM KOMUTETOM Mo cTaHaapTusaummn TK 29, AeCTBYOWNM B paMKkax HaunoHasnbHOW cUCTeMbl cTaHAapTu3a-
unn. HacTosawmin ctaHaapT HanpaeneH Ha pa3BUTUE Kak TEXHOSIOMIN U3rOTOBNEHNSA AOPOXKHBIX TPAHCMOPTHBLIX
CpencTBs, Tak 1 COMyTCTBYHOLLEN NHDPaCTPYKTYpbI

[anbHellwee coBepLUeHCTBOBaHWe TpeboBaHUl K BOAOPOAHOMY Tonnuey GyAeT ocyllecTBNATLCA B
COOTBETCTBMUN C AoCTUXEHNsIMU B 06nacTtn HUOKP no cneaytowmm HanpaeneHusiM pa3BuTus:

- COBepLUeHCTBOBaHWE KaTanusatopos PEM, cBasaHHOe CO CHKeHUeM TpeboBaHU TONSMBHOIO ane-
MEHTa K Hanu4nio B BOAOPOAHOM TOMNNBE NpUMecel;

- U3y4veHne MexaHn3ma BO3AeNCTBUSA NpUMeceil Ha KOMMOHEHTbI TOMSIMBHOW CUCTEMBI B LIENOM;

- cosfaHue MeToAuK 0BHapyXXeHWUsi 1 U3MepPeHUs HanuMuusl NpUMecei B BOAOPOAHOM ToNnnuee B labopa-
TOPHbIX, NPOU3BOACTBEHHBIX W SKCMNyaTauMOoHHBIX YCMOBUSIX, TOM uYuciie Ha BOAOPOAHLIX 3anpaBO4HbIX
CTaHUUSIX;

- COBepLUeHCTBOBaHME TEXHOOrMN OOPTOBOro XpaHeHUsl BOAOPOAa;

- MCNonb3oBaHue pesybTaToB AeMOHCTPaLMOHHBIX 3KCNyaTauuoHHbIX UcnbiTaHun TCTO.

HaunonanbHbin ctangapT FTOCT P UCO 14687-2—2012 ugeHTUYEH MexayHapoAHOMY cTaHaapTy
ISO/TS 14687-2:2008, koTopblIli Bbin paspaboTaH TexHuueckum kommuteToM ISO/TC 197 «BogopoaHble TeXHO-
noruun» U ABMNSIETCA COCTaBHOM YacTbio cTaHAapTa ¢ 06LWmm HasBaHuem «BogopoaHoe Tonnneo. TexHudeckue
YCIOBWA Ha MPOAYKT», COCTOSILLEro U3 ABYX YacTeu:

- TOCT P UCO 14687-1—2012 Tonnueo BogopogHoe. TexHu4eckue ycrnoBus Ha npodykT. YacTtb 1.
Bce cniyyau npumeHeHusi, KpoMe WUCMOMNb30BaHUA AN TOMSIMBHBLIX 3NIEMEHTOB AOPOXHBLIX TPAHCMOPTHBLIX
cpefcTB ¢ NPOTOHOO6MeHHOM MeMBpaHoi

- TOCT P UCO 14687-2—2012 Tonnveo BogopogHoe. TexHU4eckue ycrnoBus Ha npodykT. Hactb 2.
VcnonbaoBaHune Anst TONMBHbIX 31IEMEHTOB AOPOXHbIX TPAHCMOPTHBIX CPEACTB ¢ MPOTOHOO6MEHHON Memb-
paHoiA.
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HAUWOHANBbHBIA CTAHBJDAPT POCCUUCKOW OSGEOEPALUWUMU

Tonnueo BogopoaHoe.
TexHU4YecKkue ycrioBus Ha NpoaykKT

YacTtb 2

NMPUMEHEHUE BOAOPOOA ANA TOMNMUBHBLIX 3JIEMEHTOB
C MPOTOHOOBMEHHOW MEMBPAHOW AOPOXHbIX TPAHCMOPTHbIX CPEACTB

Hydrogen fuel. Product specification.
Part 2. Proton exchange membrane (PEM) fuel cell applications for road vehicles

Data BBegeHnsa — 2014—01—01

1 O6nacTb NnpUMeHeHusA

HacTtosimin ctaHgapT ycTaHaBnmMBaeT TpeboBaHuMs K Ka4ecTBY BOAOPOAHOrO TOMMMBA, NpeaHasHayYeH-
HOro AN UCMONb30BaHUs B AOPOXKHbBIX TPAHCMOPTHLIX CPeACcTBax ¢ TONNMUBHbIMKU anemeHTamu (TCT3I) Ha 6aze
MPOTOHHOOBMEHHBIX MemBpaH (PEM)

2 HopmaTuBHbIe CCbINKH

B HacTosileM cTaHgapTe Ucnornb3yeTcs HopMaTUBHAA CCbINKa Ha crieayoLnia cTaHaapT:

NCO 14687-1—1999 Tonnueo BogopoaHoe. TexHuyeckue ycnosms Ha npoaykt. YacTe 1. Bce cnyyan
NpUMeHeHUs1, KooMe crnyvas NMPUMeHeHNs TONSIMBHOMO 3f1IeMeHTa ¢ NPOTOHHOW 0bMeHHo MembpaHoin (PEM)
551 QOPOXKHBIX TpaHcnopTHbIX cpeacTB [ISO 14687-1:2008, Hydrogen fuel — Product specification — Part 1:
All applications except proton exchange membrane (PEM) fuel cell for road vehicles]

3 TepmMuHbI 1 onpeaeneHns

B HacTosileM cTaHgapTe NpUMEHeHbl TEPMUHBI C COOTBETCTBYIOLLNMIN ONPeaAeneHnaMU.

3.1 uHrpepunenT (constituent): KoMnoHeHT (Unn coeamHeHne), UMetoLnincs (MmeroLLeecs) B cocTase
BOAOPOAHOro TOMMAMBa.

3.2 HeBopopoAHble UHrpeaueHThl (Non-hydrogen constituent): MpucyTcTeyloWwMe B BOAOPOAHOM TOM-
nMBe KOMMOHEHTHI (M CoeANHEHNs), He coaepalume Boaopos B CBO6OAHOM (HECBSA3AHHOM) COCTOSHUM.

3.3 npumecu (contaminant): BewecTsa, cogepxalimeca B BOAOPOAHOM TONNMUBE (Takue Kak cepa), ypo-
BEHb KOHLIEHTPaLMmM KOTOPBIX NPY AOCTWKEHUN UM NPEBbILLEHUN YCTAaHOBIIEHHOTO 3HAa4YEHNS MOXET NPUBECTU
K OTPaBIIEHNIO KaTann3aTopoB U HAaNMUYNE KOTOPLIX Takke MOXET HeraTUBHO BO3AENCTBOBATb Ha KOHCTPYKTUB-
Hble YacTN CUCTEeMbl TOMMUBHBIX 3[IEMEHTOB UM CUCTEMbI XpaHeHNsl Bogopoaa.

[MTpwumeyaHun e — HeratmBHoe BO3OeNCTBME MOXET ObiTb 00paTUMbIM MM HEOOPaTUMbIM.

3.4 vactuubl (particulate): TBepable NN aspo30oibHbIe YacTHLbl, B TOM YACIE MachsiHbIA TyMaH, coean-
HEeHWA Kanusa 1 HaTpu1s, KOTOpble MOryT NonagaTh B BOAOPOAHOE TOMNMMBO B NpoLecce 4OCTaBKWU, XpaHeHUs Unu
3anpasku

3.5 cucrema TonnueHbIx anemeHToB (fuel cell system): Cnctema, koTopas BkovaeT: baTapeto Ton-
MMBHbIX 311IEMEHTOB, NOACUCTEMbI NOAroTOBKN BO34yXa, NOArOTOBKN TONNMBA, perynmpoBaHus Temneparypel,
perynupoBaHns nogayv BoAbl 1 X 610kn yripasneHusl.

3.6 uHaekc BogopoaHoro Tonnuea (hydrogen fuel index): Mepa kavecTBa BOOOPOAHOTO TOMNNNBA,
oTpaxatoLlas Hanuyne B BOAOPOAHOM TOMIMBE NPUMECEN.

U3paHve opmumanbHoe
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3.7 HeobBpaTuMoe Bo3peicTBMe (irreversible effect): BosgelicTeue, Bbipaxaroleecs B yxyaleHm
pabounx XapakTepucTK sHepreTUHeckon yCTaHOBKN Ha TOMIMBHBIX 31eMeHTax, KOTopble He MOTyT BbITb BOG-
CTaHOBIEHbI 32 CHET M3MeHeHUI pabounx pexumos T3 W/unu coctasa rasa.

3.8 oBpatuMoe BozaencTBuUe (reversible effect): BosgeicTaue, BeipaxaloLeecs BO BpEMEHHOM yXy-
LeHnn paboymnx XapakTepucTUK SHePreTUIeCcKon YCTaHOBKM Ha TONSIMBHBIX 3/1EMEHTaX, KoTopble MoryT 6biThb
BOCCTaHOBMEHbI U3MeHeHneM pabouunx pexumos T3 U/unu cocTaea rasa.

4 TpeboBaHus

4.1 Knaccudukauun

BoaopoaHoe tonnuso Ans npumeHenus B TCTO Ha 6ase NMOM knaccudurumpyeTtcs no cneayrowmm
TMnam ncopTam:

- ™1n | (copT D): razoo6pasHblii BoAopOA

- tunll (copT D): xnakunin Bogopoa

4.2 Bugbl npuMeHeHus

Mo BMAam NpuMeHeHUs ykasaHHble copTa BOAOPOAHOrO TOMMMBA NPUMEHSIOTCS crieayroLwmnm obpasom:

Tun | (copT D) — rasoobpasHoe BogopoaHoe Tonnueo anst TCTS ¢ MOM;
Tun Il (copt D) — xuakoe BogopoaHoe Tonnueo ana TCTI ¢ MOM.

MpumevaHusn

1 Tunl(coptaA,BuC), unll(copt C)u tvn lll, KOTOPBLIE NPUrOAHBI A4NA APYIVX BUAOB NPUMEHeHus, kpome TCTI ¢
MOM, onncanbl B TOCT P UCO 14687-1.

2 CoproBAwuB gnatunall He cywecTByeT.

4.3 XapaKTepuUCTUKU TONNUBa

XapakTepucTuky Tonnmea npuseAeHsl B Tabnuue 1. OHn onpeaensioT TpeGoBaHNUA K yNOMAHYTHIM Bhilue
copTam BoAopoaHOro ToMnnmsa.

5 MopTBepxaeHWe KavyecTBa

5.1 MpoBepka ka4ecTBa BOAOPOAHOIO TONNUBa

5.1.1 O6wwme TpeboBaHUA

TpeboBaHWs Kk TOMNMBaM U MeTOAaM NPOBEPKU UX KAYECTBA AO0MKHBI ONpeAensaThes, UCX0As U3 YCNOBUiA
sanpaskn TCT3 Ha 3anpaBoYHON CTaHLUN UM B UIHOM MECTe, Ha OCHOBaHWUMU NMMCbMEHHOTO COornaLleHUs Mexay
nocTaBLLMKOM 1 noTpebuTtenem.

5.1.2 MeTtoabl npoBepKu

TpeboBaHus K kKa4ecTBY TOMMMBA U MeToAaM NMPOBEPKN AO/DKHBI YCTaHaBMNMBATLCA MyTeM cornatleHna
Mexay nocTasLUMKoM 1 noTpebuTenem.

5.1.3 PesynbTaTbl oTYETa

YcTaHoBMEeHHbIE 3Ha4YeHWs, HOPMbI U cBeAeHUs 00 UCToNb3yeMbiX B X04e NPoBepKU kayecTsa Nnpubopax
OOJKHBI OTpaXaTbCsl B 0OTYETE BMeCTe C pe3ynbTaTaMy KaXaoro UCnbiTaHUA. 3HayeHns A0MMKHbI ObITb HUKe
NopOroBoro Npeaena Ans KaXaon CocTaBnsiloLWen.

XapakTepucTukn BOAOPOAHOIO TOMMMBa AOMKHBI COOTBETCTBOBATL TPeGOBaHNAM, YCTAHOBINEHHBLIM B
Tabrmue 1. B HekoTopbIX Cryvasix B 0T4ETE 0 pe3ynbTaTax NPoBepkM KayecTsa BOAOPOAHOIO TOMMMBA MOXET
oTpaxaTtbCs Hannyne npumecei, okasbiBaroLWMX BpegHoe BNuAHUe Ha paboTocnocobHOCTb TOMMMBHBIX 3fie-
MEHTOB, HO He yKa3aHHbIX B Tabnuue 1.

MpwumeyaHwue— BnpunoxeHun A npeacTaBneHo ONMCaHNE BNUAHNS XMMUYECKNX HEBOAOPOAHbLIX MHIPEANEH-
TOB (He cogepallyx BoAOPO4 B HECBA3AHHOM COCTOSIHMM) HA PaBoTOCNOCOGHOCTL TOMMMBHBIX 3fIeMeHTOoB, o6ycrnasnmea-
loLLee BKIIKOHeHMe nx B Tabnuuy 1.

5.2 KpuTepum oueHKU KauecTBa ToNnNuBea

TpeboBaHWs K MPUEMOYHBIM UCTILITAHUAM NapTUA AOMKHBI ONPeAensaTbCA NyTeM CornalleHust Mexay
MOCTaBLLMKOM W NoTpebutenem.
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Tab6nwuua 1— KpuTepnn OLEHKM KadecTBa BOAOPOOHOrO TOMNMBA, BKIOYAlOWME 3HAYEHUS MPeAerbHbIX XapakTe-

pUCTUK
Tun | Tun Il NaGopato e ncnbiTatenbHble
XapakTepucTuk (Npo6a) Cov;;: b Co”p”T 5 par P::aelml;bﬂl;” Tenk
MHgekc BOAOPOAHOIO TOMNIVMBA 99,99 % 99,99 %
(MMHMManbHan obbeMHas KOH-
ueHTpaums)®
lMapa-eopopoa (MMHMManbHas He onpepgensetcs 95,0 %

o6beMHas KoHUeHTpauusi)

MakcumanbHble 3HAYEHUSI KOHLUEHTPAUMN HEBOAOPOAHBIX UHIPEANEHTOR

O6wee cogepaHme rasos®

100 Mkmonb/monb

100 mkmonb/monb

Boaa (H20)

5 MKMOnNb/Monb

5 MKMOnb/MOnb

ASTM D6348 [5], ASTM D5454 [6]
ASTM D1946” [1,ASTM D5466"
[21,JIS K0225 [7]

Bcero yrnesoaopoaos” (Ha oc-
HoBe Cy)

2 MKMOSb/MONb

2 MKMONb/MONb

EPA TO12, EPA TO15, ASTM
D1946"” [1], ASTM D5466" [2],
ASTM D6968 [3], JIS K 0114 [8]

Kucnopog (O.)

5 MKMonb/monb

5 MKkMonb/monb

ASTM D1946" [1], ASTM D5466"
[2], JIS K 0225 [7]

Fenui (He), asot (N,), aproH
(Ar)

100 mkmonb/monb

100 mMKmonb/monb

ASTM D1946" [1], ASTM D5466"
[2], JIS K 0114 [8]

Oeyokuck yrnepoga (CO,)

2 MKMONb/MONb

2 MKMOIb/MOnNb

ASTM D1946" [1], ASTM D5466"
[21, JIS K 0114 [8], JIS K 0123 [9]

Okuck yrnepoga (CO)

0,2 mkmonb/monb

0,2 MKMOnb/Monb

EPA 25C, ASTM D1946" [1], ASTM
D5466" [2], JIS K 0114 [8], JIS K
0123 [9]

Bcero coeauHeHuit cepbi®

0,004 mkmonb/monb™

0,004 mkmonb/mMonb™

ASTM D1946" [1], ASTM D5466"
[2], ASTM D5504 [6], JIS K 0127 [10]

dopmansaerng (HCHO)

0,01 Mkmonb/mMonb

0,01 mkmonb/monb

EPA metoa 11, NIOSH 2541, EPA
T015, ASTM D1946" [1], ASTM
D5466" [2], JIS K 0114 [8], JIS K
0124 [11],JIS K 0123 [9]

MypaebuHasi kucnota (HCOOH)

0,2 MKMOnb/Monb™

0,2 MKkmonb/mone™

ASTM D1946" [1], ASTM D5466"
[2], JIS K 0123 [9], JIS K 0127 [10]

Ammmak (NHs)

0,1 Mkmonb/monb™

0,1 MKkmonb/mons™

ASTM D1946" [1], ASTM D5466"
[2], EPA T015, JIS K 0127 [10]

Bcero ranoreHMpoBaHHbIX coe-
OWHEeHUN

0,05 MKkmonb/mMonb

0,05 mkmonb/mMonb

EPA 200.7, JIS K 0101 [12]

MakeumanbeHbIv

pasmep uac
u®

10 MKMm

10 MKmM

SCAQMD metop 301-91

MakcumanbHas KOHUEHTpaumsi
wactuy®

1 mkr/n npm 20 °C
n 101,325 kla

1 mkr/n npun 20 °C
n 101,325 klMa

paBumeTpuyeckuin
625/R-96/010A)

metonq (EPA

MpumeuaHns

KOHUEHTpauun.

1 Ha paHHOM aTane NnpuaHaHo, YTO MOXET UMETb MECTO HECOITIACOBAHHOCTb MeXay Npeaeriom o6HapyXeHUs HeKo-
TOPbIX HEBOAOPOAHLIX WHIPEOUEHTOB U YPOBHEM MPUEMIMEMOCTU UX KOHLUEHTPAUuW, CBA3aHHbIX ¢ paboTtocnocob-
HocTblo TCTO c MOM, o0bycnoeneHHasi OTCYTCTBUEM ONbITa BHEAPEHUS TEXHOMOIMIA TONMUBHLIX aremeHToB PEM Ha
MOMeEHT pa3paboTkm HacTosiLEero craHgapTa.

2 [ns nHrpegueHToB, siBNsilOWmMXcs ao6aBkamy, HANpPUMep, AN COeANHEHWIN YINEBOAOPOAOB U AiNsi COeANHEHUI
cepbl, CyMMa COCTaBsIIOLMX AOMKHA BbITb MeHblUEe Npeaena, yCTaHOBNeHHOro B Tabnuue, nnbo paBHa emy. flonycku,
UMelLWmMe MECTO NPU U3MEPEHUN KOHLEHTPALMU MHIPEAUEHTOB, HE AOMNXHbLI BbIXOAUTL 3a NMpeaenbl KOHUEHTPauui.
YCTaHOBNEHHbIX HACTOSALMM CTaHAAPTOM

a) MeToab! ucnbitanui (Hanp., ASTM, EPA, SCAQMD, JIS) eeibupanuce Takum o6pas3om, 4tobbl oHM JaBanu BO3-
MOXXHOCTb OGHaPY>XEeHUs1 HEBOQOPOAHbBIX UHIPEANEHTOB HA YPOBHAX YKa3aHHbIX NPeaenoB KOHUEHTpauun nubo Huxe
HUX. BO3MOXHO Takke NMpUMEHEeHue APYrmx MeTO4OB U3MEPEHUs, NPUHATLIX B HAUMOHANbHBIX UNN MEXAYHAPOAHbIX
cTaHgapTax, NPy YCINOBWK, YTO OHU COINacoBaHbl Mexay notpebutenem n NOCTaBWMKOM U YTO BbiGpaHHbIe anbTepHa-
TUBHbIE MeTOAbl MPUroAHbI Ansi O6HaPYXEHUSI M U3MEPEHUS YKA3aHHBIX MHIPEAUEHTOB HA TOM Xe YPOBHE NpeaenbHbIX
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Okonyarue mabnuypst 1

® MHaekc BogopogHoro ToNnNMBa onpegenseTcs nyTeM BblYMTaHUS 06LLLEero NPOLEHTHOIO COAEPKaHNA HEBOAOPOI-
HbIX ra3oobpasHbiX MHIPEeAMEHTOB, ykasaHHbIX B Tabnuue 1 (oblwee cogepxaHue rasoe) ua 100 %. Ero sHaveHue
AOMKHO ObITb MEeHbLUE CYMMbl MaKCHMarbHbIX 4ONYCTUMbIX NPpeaenoB BCeX HEBOAOPOAHLIX COCTABRMSIOWMX, NPUBEAEH-
HbIX B Tabnuue 1.

%) Oblee aHauYEHNe KOHLEHTPALMM HEBOAOPOAHbBIX MHTPEANEHTOB NpeacTaBnsieT COBOi CyMMY 3HAaYeHWil BENUUMH
HEBOAOPOAHLIX COCTaBNAOWMX, YKa3aHHbIX B Tabnuue 1, 6e3 yveTta yactmu,.

"' B obluee cogepxanne YrNeBoAopOACR BKITKOYAIOTCH KMCNOpogcoaepXallme opraHnyieckme coeguHermns. Obiee
copepxaHue yrnesogopoace U3MepsieTcs Ha yrnepoaHoi ocHoBe MKMonb/Monb. ObLee cogepxaHue yrneBogopoaos
MOXeT NPeBbIWaTe 2 MKMOMNbL/MONb TOMNBKO B pe3yrnbTaTe HanuM4usi MeTaHa, Npu aToM obliee cogepxaHne HEBOAOPOA-
HbIX Fa30B He JOMKHO npeBbiwaTh 100 MKMOMb/MONb.

A Kak MUHMMYM, MPOBEpKa KayecTBa TOMMMBA JOMKHA OXBaTbIBATb N3MEPEeHUe Hanuumsa Takux CoeanHeHU Kak:
H,S, COS, CS,, a Takke mepKanTaHOB, KOTOpble 0ObIYHO coaepKaTcsA B NPUPOAHOM rase.

® PekomeHgyemoe 3HaveHue cogepxaHus YacTul, AOMMKHO onpeaensTbesi nyTem oTbopa npob B yCnoBusix, cooT-
BETCTBYIOLLMX pearbHbIM YCIOBMAM SKCNyaTauum, a Takke ¢ UCNonb3oBaHNeM YCOBEPLUEHCTBOBaHHbIX CTaHA4apTU30-
BaHHbIX NpoLeayp.

*) Yka3aHHble 3HaYeHNs yCTaHOBNEHbI U3 YCNOBWI BO3MOXHOCTU CYLLECTBYIOLLMX NPUBOPOB M METOAOR U3MEPEHUS
KOHUEHTpaLuuii n cnyxaTt 6a3oi gns nocnegyowero yCoBepLUeHCTBOBAHUS] METOAOB UCTbITaHUIA. PekomeHdyemble Be-
TNVYMHBl NS 9TUX UHIPEAMEHTOB AOSMKHBI ONPeaensaThcs B X04e AONOMHUTENbHLIX NPoLeayp B peanbHblX paboumx
YCIOBUSIX.

" B HacToslee Bpems B cTagumn paspaboTkm HaxoguTcs HOBbIM cTaHaapT ASTM (WK4548), nossonsiiowmi o6be-
AVHWUTBE COOTBETCTBYIOLWME YaCTM ABYX YKa3aHHbIX METOAOB VCTbITAHWIA, KOTOPLIN NpedycMaTpuBaeT NPMMEHEHNe raso-
BOW Xpomatorpaduun/macc-cnekrpometpun (GC/MS) 1 no3sonsieT onpeenutb CrneaoBble KONMYecTBa UHIPEANEHTOB B
BOZOpOAe.
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Mpunoxexne A
(cnpaBouHoe)

OnucaHue BNUAHUA XUMUYECKUX HEBOAOPOOHBLIX UHIPEAUEHTOB (He cogepXxawux sogopon
B HeCBA3aHHOM COCTOHHMVI) Ha paGOTOCHOCOGHOCTb TOMNMUBHbIX INTeMeHTOB

A1 CopepxaHune BoAbl

Bogaa (H,0) 06b1uHO He OKa3biBaeT BNWSIHMS Ha paboToCNOCOBHOCTL TOMMMBHOTO 3NEMEHTA, O[JHAKO OHA yYacTByeT
B MeXaHu3me TPaHCMoPTUPOBaHUS TaKMX PaCTBOPUMbIX B Boge ariemeHToB kak K* uNa*, npucytcTByiowmx B Buae aspo3so-
nen. Pexomengyetcsi, 4to6bl KoHUeHTpaunsa K* n Na* He npesbiwana 0,05 mkmornb/mornb. Kpome Toro, oHa MoxeT GbiTb He
xenarenbHa anst 6oOpPTOBLIX CUCTEM NMTAHWUA TPAHCTNOPTHLIX cpeacTB. [py yCTaHOBNEHHON MakCMMarnbHON A40NyCTUMOMN
KOHLeHTpaumm Boga 6yaeT octaBaTbCsi B NapoobpasHoM COCTOSIHMM B NpoLiecce Bcero paboyero Lukna skennyaraumm Ton-
JNIVBHBIX 311IEMEHTOB.

A.2 O6wee copgepxaHne yrneBoaopoaoB

YrneeBoaopoaHble COeAUHEHNA B 3aBUCUMOCTH OT (DU3NKO-XUMUYECKNX CBOMCTB OKa3biBaIOT PasnMyHOe BIIUSTHNE Ha
paboTy TOMNMBHbLIX 31IEMEHTOB. ApoMaTudeckue yrnesogopoasl o6bIMHO Ha NOBEPXHOCTU KaTanuaaropa agcopbupytorcs
cunbHee, Hem napadmHOBLIE COBANHEHNS, TeM CambiM yxyawas nx paborocnocobtoctb. Metan (CH,) no oTHoweHmio K
TONMVBHBIM 3NTIEMEHTaM CHUTAETCA UHEPTHBIM ra3oM. OHAKO ero HanNu4Yne B BOAOPOJHOM TOMIMBE NPUBOAUT K CHYXXEHUIO
KOHUeHTpaumu Bogopoaa n 3 heKTUBHOCTU paboTkl CUCTEMBI.

A.3 CopepxaHue kucnopoga

Kucnopop (O,) B Manbix KOHLEHTPaLMAX CYUTAETCH MHEPTHLIM UHIPEANEHTOM, TaK KaK OH He OKa3blBaeT HeraTMBHO-
ro BO34eicTBUA Ha paboToCNOCOGHOCTL CUCTEMBI TOMIIMBHBLIX SNIEMEHTOB; TEM HE MEHEe, OH MOXEeT NPU NPEBbLILLIEHUK
AOMNYCTUMBIX KOHLEHTpaUWIi NpeacTaBnATL Npobnemy arnsi GopTOBbIX CUCTEM XPaHEHUS B OPOXKHBIX TPAHCMOPTHBIX Cpe-
AcTBax.

A.4 CopepxaHue renua, a3oTa n aproHa

Takue cocrasnsiowme, kak renuin (He), asot (N,) n aprou (Ar), ABNAIOTCA MHEPTHBIMK M OBLIMHO HEe pearnpyioT ¢
MaTepuanamMmm KOMMNOHEHTOB CUCTEM Ha TOMITMBHbIX 3NemeHTax. OgHako oHM pa36aenaoT razoobpasHuii Bogopoa U Hera-
TUBHO BMUAIOT Ha 3 MDEKTUBHOCTL PAbOThl CUCTEM TONSIMBHBIX 3NEMEHTOB B LIEMNOM.

A.5 CopepxaHue AByOKNCH yrnepoga

Oeyokuck yrnepoaa (CO,) He OkaabiBaeT CYLWECTBEHHOIO BNIMAHNA Ha paGoTOCNOCOGHOCTL TOMNSIMBHbIX 3/1EMEHTOB.
OpgHako oHa MOXeT Oka3blBaTb HEraTMBHOE BO3gencTBue Ha 60pToBbIe CUCTEMBI XpaHeHUs BOAOPOAA, B Cry4ae, ecnu B
HUX NCMONb3yTCA MeTannornapnaHolie coeanHeHna.

A.6 CopepxaHue oKncw yrnepopga

Oxuce yrnepopga (CO) siBNsieTCs CUINbHLIM 3arpsAsHUTENEM KaTanu3aTopoB TOMNMUBHLIX 3nemeHToB. OgHako ata
peakuusi cumTaeTcs oopaTMMON.

A.7 Ob6wee coaepxaHne coeMHEHNN cepbl

CoeaMHEHUS!, CoAepXKaLLUe CEPY, CUMTAIOTCA CUNbHBIMU 3arpA3HUTENSIMKY, Bbi3bIBaOWWMMK HeobpaTumoe yxyawe-
Hue pabounx xapakTepUCTUK TONNMUBHOTO aneMeHTa. MMHUManbHbIE 3HaYeHWs cogepxaHna coeauHeHnn cepol Heobxoau-
MO KOHTPONMPOBaTh OCOGEHHO TLLATENBHO B X04€ NPOBEPKN KayeCcTBa BOAOPOAHOIO TONNMBa Nony4aemMoro Ha OCHoBe
KOHBepcun npupoaHoro rasa. K takum coeguHeHusm oTHocaTes: ceposogopoa (H,S), kapGonuncynedmng (COS),
ancynecup yrnepoaa (CS,), metun-mepkantan (CH,SH). Mpn aTom pekomeHayeTca oTcnexumeats Take obuwee cogep-
XXaHune coeagnHeHn cepbl.

A.8 CogepxaHuna cbopmanbgernan MypaBsbMHON KNCIOTbI

dopmanbgerma (HCHO) u mypasbuHasi kucnota (HCOOH) okasbiBaoT Ha paboTy TONNMBHOIO 3neMeHTa BO3aeun-
CTBME, aHaIOMM4YHOE 3arpsi3HEHNIO KaTanma3aTopoB okuckio yrnepoaa (CO). OHu Takke cuntalnTea 06paTtmmel My 3arpasHun-
Tenamu. OaHako, n3-3a 6onee MeNeHHOW KMHETUKN BoccTaHoeneHus uHrpegueHtel HCHO n HCOOH okasviBaloT Ha
paboTy TonnMeHoro anemeHTa 6onee xecTkoe Bo3gencrene, yem CO.

A9 CopepxaHne ammnaka

Amwmunak (NHy) BoiabiBaeT HeobpaTumoe yxyaweHue pabounx xapakTepucTuk TONNUBHOTO 31eMeHTa n3-3a 3arpss-
HEHUS1 NPOTOHOOOMEHHON MeMOGpaHbLI/MOHOCOAEPXKALLETO NONMMEPa ¥ pearmpoBaHus ¢ NPOToOHaMN B MembpaHe/noHoCo-
Aepxalluem nonmmepe ¢ obpasobaHuem noHoB NH,*. YcTaHOBNEHHas HACTOAWMM CTaHAAPTOM NMOPOroBasi BENUYMHA

5
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OCHOBbIBAETCS HA UMEIOLLMXCA anpobMpoBaHHbIX MeToamnKax. Mpu HanMuYMM yTOUHEeHHbIX nccneaoBaHni BnnaHns NH, na
paboTocnocoBHOCTE CUCTEM TOMMUBHLIX 3NTEMEHTOR, YKa3aHHble TpebGoBaHMA Mo CogepKaHuto 3TOr0 MHIPeaMEHTa MoryT
ObITb NEPECMOTPEHBI.

A10 CopepxaHne ranoreHMpPOBaHHbIX COeAUHEHN N

"anoreHMpOBaHHbIE COEANHEHUS BbI3bIBAIOT HEOGpaTUMOE yXyaLweHne paboumnx XapakTepuCTUK KOMNOHEHTOB CUC-
TEM TOMIUBHBIX 3M1EMEHTOB. CylLeCcTBYET psig NPOM3BOACTBEHHBIX MPOLECCOB CNPYMEHEHVEM LLLENOYHOrO Xnopau xnaga-
rEHTOB, KOTOPbIE YYACTBYIOT B TEXHOMOIMYECKOM LMKIE UCMNOMNb30BaHUA BOAOPOAHOIO TOMMUBA M KOTOPbLIE MOTY ObITb
MCTOUYHUKOM 3arpsi3HeHus.

A.11 Yactnubl

MakcumanbHbIli pasMep 4acTuL, 4OMKEH HOPMUPOBATLCS HA TOM OCHOBAHWU, YTO OHW NPEACTaBMAI0T ONacHOCTb
ANs yNnOTHUTENbHbLIX COeAMHEHUI B pe3epByapax. MakcumanbHasi KOHLUEHTpauus YacTul ycTaHaBNMBaeTCs U3 YCIOBUS
obecneveHns paboTocnocoGHOCTU PUNBTPOB /MK OTCYTCTBUSI BO3AENCTBUS HA paboTy KnanaHoB B TOMIMBHON CUCTEME.
WNoHbl Kanusi u HaTpws, NPUCYTCTBYIOWME B a9P030isaX, Bbi3bIBAOT HeobpaTMMOe yXyAleHne paboyumnx XxapakTepucTyk,
3arpsi3Hss NPOTOHOOBMeHHYH0 MeMGpaHy/MoHoCoAepPKaLLMI NONUMEP.

MpunoxeHne OA
(cnpaBo4Hoe)

CBefieHUA 0 COOTBETCTBUU CChINMOYHbIX MeXAYHapoAHbIX CTaHO4apToB
HaLMOoHanbHbIM cTaHgapTam Poccuinnckon depepauum
(n geAcTBYIOLWMUM B 3TOM KalyecTBe MeXrocygapcTBeHHbIM cTaHOapTam)

Ta6nwuuya JAA

OB603Ha4YeHne CCbINOYHOro CrteneHb

0O603Ha4YeHne U HaumeHoBaHue COOTBETCTBYOLLEro HaUMOHaNnbHOro ctaHaapTa
MeXOyHapOoaHOro craHaapTa COOTBETCTBUA

NCO 14687-1 IDT [OCT P NCO 14687-1—2012 «Tonnneo BOAOPOAHOE. TeXHUYeckue
ycnoBusi Ha npodykTt. YacTte 1. Bce cnyyan npumMeHeHusi, KpoMe NCnonb-
30BaHMsI B TOMMMBHBIX 3MIeMeHTax C NPOTOHHOOOMeHHOW membpaHon,
NPUMEHSIEMbIX B AOPOXHbIX TPAHCMNOPTHBIX CPeaCcTBax»

MpumeyaHne—B HacToswel Tabnuue NCNoNb3OBaHO crieayiolee yeroBHoe 0603Ha4YeHne cTeneHmn cooT-
BETCTBUS CTaHOAPTOB:
- IDT — ngeHTuuHble cTaHAapThbI.
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Bubnuorpadua

ASTM D1946-90 (2006) Standard Practice for Analysis of Reformed Gas by Gas Chromatography (CtaHaap-
THas meToAvKa aHanv3a npeobpas3oBaHHOIo rasa ¢ NOMOLLBIO ra3oBOW XpomaTtorpadum)

ASTM D5466-01(2007) Standard Test Method for Determination of Volatile Organic Chemicals in Atmospheres
(Canister Sampling Methodology) (CtangapTHble ncneiTatenbsHble MeToAbl A5 onpeaeneHnst NeTy4mx opraHu-
YECKUX XMMWNYECKMX BELLECTB B aTMocdepax (MeTOA0NOrMs KOHTEMHEPHbIX Npo6))

ASTM D6968-03 Standard Test Method for Simultaneous Measurement of Sulfur Compounds and Minor
Hydrocarbons in Natural Gas and Gaseous Fuels by Gas Chromatography and Atomic Emission Detection (CtaH-
AapTHble ucnblTaTenbHble METoAb! AN OAHOBPEMEHHOTO 3MepPeHWs COeAUHEHUI Cepbl U HEOCHOBHbIX YrneBo-
J0poAoB B NPVPOAHOM rase v razoobpasHbix TOMMMBaX C NMOMOLLBIO ra3oBoW xpomatorpadum n obHapyxenus
aTOMHOW 3MKCccum)

ASTM D5504-01 (2006) Standard Test Method for Determination of Sulfur Compounds in Natural Gas and
Gaseous Fuels by Gas Chromatography and Chemiluminescence (CtangapTHble CMbITaTeNbHbIE METOAbI Ansi
onpegeneHnsi CoeaMHEHNI cepbl B NPMPOAHOM rase 1 rasoobpasHblx TONMMBaXxX C NOMOLLbIO rAa30BOW XpoMaTor-
padum 1 xeMunioMmuHecLeHLun)

ASTM D6348-03 Standard Test Method for Determination of Gaseous Compounds by Extractive Direct
Interface Fourier Transform Infrared (FTIR) Spectroscopy (CTaHgapTHble ucnbiTaternbsHble MeToasl A5 onpeae-
NeHUs ra3006pasHbIX COSAMHEHUIA C MOMOLLBIO IKCTPaKTUBHON cnekTpockonuu FTIR (MHdpakpacHol cnekTpoc-
konun ¢ Pypre-npeobpaszoBaHnem) ¢ GNOKOM NMPSIMOro COMPSKEHMS )

ASTM D5454-04 Standard Test Method for Water Vapor Content of Gaseous Fuels Using Electronic Moisture
Analyzers (CTaHaapTHbIV UCMbITATENbHbIM METOZA A1 ONpeAerieHns coaepxaHns BOAsSHbIX NapoB B razoobpas-
HbIX TOMNUBAX, C UCNONb30BaAHUEM 3MEKTPOHHbIX aHaNM3aTopoB Braru)

JIS K 0225:2002 Testing methods for determination of trace components in diluent gas and zero gas (UcnbiTa-
TenbHble MeTodbl ANs onpeaeneHns CriefoBbiX KOMMOHEHTOB B PasXmkatoWwem rase u HyneBoM NpoBEPOYHOM
rase)

JIS K 0114:2000 Generalrules for gas chromatographic analysis (O6wwwre npagvna no aHanmay ¢ NOMOLLLHO ra-
30BOW Xpomarorpagmm)

JIS K 0123:2006 Generalrules for analytical methods in gas chromatography/mass spectrometry (O6wwune npa-
BWIa NO aHaNUTMYeCKMM MeToZam B ra3oBoi xpomaTtorpadun/ Macc-crnekrpomMeTpum)

JIS K 0127:2001 General rules for ion chromatographic analysis (O6wwe npaeuna no noH-xpomatorpaduyec-
KOMY aHarnmay)

JIS K 0124:2002 General rules for high performance liquid chromatography (O6wwne npaesuna no BbICOKO3M-
(DEKTVBHON XMAKOCTHOW XpomaTorpadum)

JIS K 0101:1998 Testing methods for industrial water (McnbiTaTenbHble MeTOAbl ANst TEXHUHECKOW BOAbI)
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