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MpeaucnoBue

1 PASPABEOTAH ®egepansHeiM rocyaapcTBEHHBIM aBTOHOMHBIM yypexaeHnem «HayuHo-uccnenoera-
TENbLCKUA MHCTUTYT «LleHTp akonornyeckor npomMbliluneHHon nonutuku» (OGray « HUW «LU3MM»)

2 BHECEH TexHu4eckum komuTeTom no ctangaptusaumm TK 113 «Haunydwme gocTynHble TEXHO-
norum»

3 YTBEPXOEH W BBEJEH B JEMCTBWE lMpukasom defepansHOro areHTcTBa No TEXHUYECKOMY
perynupoBaHuio u metponoruun ot 21 Hoabpsa 2024 r. Ne 1728-ct

4 BBEJEH BINEPBbIE

lMpasuna npumeHeHuUss Hacmosweao cmaHdapma ycmaHosneHsl 8 cmamee 26 ®edepanbHO20 3aKoHa
om 29 urwoHs 2015 2. Ne 162-03 «O cmaHdapmu3zauyuu 8 Pocculickoli ®edepauuus. VHgopmayus ob us-
MeHeHUSIX K HacmosuwieMmy cmaHdapmy nybnukKyemcs 8 exe200HOM (Mo cocmosHu Ha 1 SHeapsa mekyueao
e2o0a) uHhopMayuoHHOM yKazamerne «HayuoHaneHble cmaHOapmbiy, a oghuyuanbHbIl Mekem usaMeHeHul
U MonpasoKk — 8 eXeMEeCIYHOM UHOPMAaUUOHHOM ykazamene «HauyuoHansHbie cmaHdapmsl». B cnyyae
nepecMompa (3aMeHsl) Unu omMeHb! Hacmosiueao cmandapma coomeemcemeyroujee yeedomneHue bydem
onybnukoeaHo 8 6ruxallleM 8bINycKe eXeMecsyHo20 UHOPMaUyUOHHO20 ykasamens «HayuoHansHbie
cmaHOapmebi». Coomeemcmayiowas UHhopMayus, yeedoMmeHue U MmeKCmbl pa3Mewarmcs makxe 8 UH-
hopmayuoHHoU cucmeme obuie2o rnoMb308aHUs — Ha oguyuanbHoM calime ®edeparnibHo20 azeHmemea no
MexXHUYeCKOMY pezynuposaHuto U Memposoauu 8 cemu MiHmepHem (www.rst.gov.ru)

© OdhopmneHune. ®IBY «MHCTUTYT cTangapTuaauuuy, 2024

HacToswmn ctaHgapT He MOXeT ObITb NOMHOCTLID UMW YAaCTUYHO BOCnpouniBeaeH, TMpaxXnpoBaH U pac-
NMPOCTpaHeEH B Ka4veCTBe OCbI/ILlMEJ'[bHOFD nagaHna 6es pa3peleHnsa fDe,u,epaanoro areHTCTBa Nno TeXHN4eCKo-
MY perynupoeaHui 1 MeTponorun
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BeepneHue

lMpeobnapatollaa TouKa 3peHXs 3KCNepToB B 0BnacTu knumaTta, oTpaxeHHas B matepuanax Mexnpa-
BUTENBLCTBEHHOW IPynMbl 3KCNEPTOB MO U3MEHEeHU KnumMmara [1], cBA3biBaeT BbICOKME TEMMLI pocTa cpes-
HeW TemnepaTypbl 3EMHOW MOBEPXHOCTU C YBENWYEHWMEM KOHLEHTpaLWWA NapHUKOBbIX ra3oB, BbI3BaHHbIX
aHTponoreHHbIMK akTopamu. OgHUM U3 Kntodesbix TpeboBaHMi MapuKcKoro cormawweHns no Knumarty
sABnsieTcs paspaboTka U peanu3auMs HALMOHAMNbHbLIX CTpaTermin AONrOCPOYHONO pa3BUTUS C HU3KWM YPOB-
HeM BbIDPOCOB MapHWKOBLIX FA30B ANA CHUXEHUS PUCKOB KIMMMATUYECKUX U3MEHEHWUW ONS HaceneHus u
3KOHOMUKK. K uncny OCHOBHBIX 3afad KNnuMaTU4eckoW nonutukM Poccuu, obo3HauveHHbIx B Knumatuue-
ckol gokTpuHe Poccuiickon ®efepaunu, OTHOCATCS CO34AHUE PETYNATOPHBIX U SKOHOMUYECKUX MEeXaHu3-
MOB AJ1s1 peanu3aunu Mep no COKpalleHWo W NpeaoTBpaLleHnio BblGpocoB NapHMKOBLIX ra3oB, a Takke no
yBenMYeHU ux nornoweHns [2]. OCHOBbI MPaBOBOro PerynmpoBaHus OTHOLWEHUWI B chepe XO3ANCTBEHHOM
OesATenbHOCTU, COMpPOBOXKaalLlenca BbiIbpocaMmM MapHMKOBLIX rasoB, onpegensawTcs 3akoHoMm «O6 orpa-
HMYeHUN BbiBpocoB napHuKoBbIX razosy [3]. Llenesoi cueHapuin CTpaterun coumnanbHO-3KOHOMUYECKOro
pa3euTtusa Poccuiickon Pegepaunn ¢ HA3KMM YpPOBHEM BbIOpoCOB napHukoBbix razoe Ao 2050 roga [4] B
KayecTBe OfHOT0 M3 UHCTPYMEHTOB CHUXEHWS BeIBPOCOB NapHUKOBLIX ra30B NpegycMaTpuBaeT BHegPEHWE
TE@XHOIOTMIA C HU3KMM YPOBHEM BbIOPOCOB MapHUKOBLIX ra30B WM BbICOKOW aHeproaddeKTMBHOCTLIO B yrie-
pPOAOEMKUX OTpacnsxX NPOMBLILSIEHHOCTH, a B Ka4ecTBe MexaHu3ma peanusaumm — paspaboTky 3akoHoga-
TenbHoW Dasbl CTUMYNIMPOBAHUA MPMMEHEHWS TaKMX TEXHONOTMIA, BKIOYas YCTAHOBMEHWE MHOMKATUBHbIX
nokasaTenen BbIBpOCOB NAapHUKOBLIX ra30B B MHHOPMaLUOHHO-TEXHUYECKUX CMPABOYMHMKAX MO HAUNYYLLM
[OCTYMHBIM TEXHOMOTUSIM.

B uensx peanusaunn Ctparteruu [4] u nopy4yeHuii NMpaeuTtensctea Poccuiickon ®epepaumm [5] B pamkax
aKkTyanuaaunn MHHOPMaLMOHHO-TEXHUYECKUX CMPaBOYHUKOR MO HAUMYYLIUM SOCTYNHBLIM TEXHONOMMSM npes-
ycmaTpuBaeTcs MpoBeAeHne HauMoHanbHoro oTpacneBoro 6eHYMapkuHra 4ns yCTaHOBMNEeHUs MHAWKaTUBHbIX
nokasartesiei yaenbHbiX BbIODPOCOB MapHUKOBLIX ras3os.

HacTosawmin ctangapT SBNAETCS METOAMYECKUM OOKYMEHTOM, B KOTOPOM COAEPXATCH PEKOMeHaALUN No
npoBefeHu0 BeHUMapKUHra yaensHbIX BbIBPOCOB NapHUKOBLIX ra3oB B HedTenepepabartsiBatoLLel oTpacnu.

v
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HAUMWOHANBbHBLIN CTAHOAPT POCCUMUCKOWN OEOEPALUMU

HAWMNYYLWWE OOCTYNHLIE TEXHONOIKUK

MpaeBuna npoBefeHUs 6eHYMapKUHra yaenbHbIX BbIGPOCOB NapHUMKOBLIX Fra3oB
Ans HedTenepepabaTbiBaloLeid oTpacnu

The best available techniques. Instructions for benchmarking of greenhouse gas emissions for oil refining industry

Data BBegeHua — 2025—01—01

1 OGnactb NnpMMeHeHusA

HacTosiuiA ctaHaapT ycTaHaBnuBaeT npasuna npoBeaeHns 6eHYMapKiHra yaensHbolX BbI6pocos nap-
HWKOBbLIX ra3oB B HedTenepepabaTtbiBalLLei oTpacnu ¢ Lenbil YCTAHOBMEHWA MHAMKATUBHLIX NokasaTenew
WX YAenbHbIX BEIOPOCOB B MHOPMaLMOHHO-TEXHUYECKOM CNPaBOYHMKE MO HAWUMYYLUMM OCTYMHLIM TEXHOMO-
ruam «MNepepaboTka HedhTh».

HacTtosiwuiA cTaHgapT npegHasHadeH ONs CPaBHUTENbLHOTO aHanusa ageKTUBHOCTM NMPUMEHSEMbIX
TEXHONOMMI Ha NpeanpuATUAX HedhTenepepabaTkiBatoLLen OTpachu.

2 HopmaTuBHbIe CCbINIKK

B HacToslWeM cTaHgapTe UCMNoNMb30BaHbl HOPMATUBHBIE CCbIMNKW Ha cnegyrle cTaHaapThl:

FOCT P 113.00.11 Haunyywwme pocTynHele TexHonoruu. MNMopagok npoBeneHna beHYMapkvHra ygenb-
HbIX BbIDPOCOB NapHUKOBLIX rA30B B OTPACMAX NPOMbILLNEHHOCTH

FMOCT P NCO 3534-1 Cratuctuyeckre Metodbl. CnoBapb v ycrioBHble 0003HaqeHus. YacTte 1. Obwme
CTaTUCTUYECKNE TEPMUHBI U TEPMUHBI, UCNONb3YEMbIE B TEOPUN BEPOSITHOCTEN

MpumeuyaHue — [py NonNb3oBaHUW HACTOALLMM CTaHAAPTOM LenecoobpasHo NPoBepUTL AENCTBUE CCbIMOY-
HbIX CTAHOAPTOB B MH(MOPMALMOHHOR crcTeme obLero nonb3oBaHua — Ha ouumansHoMm cainTe denepansHoro areHT-
CTBA MO TEXHWYECKOMY PErynMpoBaHUIO U METPONOMUW B ceTh VIHTEPHET UnK No exerogHomMy UHopMaLMOHHOMY yKa3a-
Tento «HaunoHanbHblE CTaHAAPTLI», KOTOPbIA ONYGNMKOBaH MO COCTOAHUKO Ha 1 SHBapA TEKYLLEro roga, U no Bbinyckam
eXeMeCAYHOro MHOPMaLMOHHOTO yKadaTtensa «HaunoHaneHble cTaHaapThl» 3a TEKYLWA rog. Ecnv 3amMmeHeH ceblNoYHbIA
CTaHOapT, Ha KOTOPbLIA JaHa HeJATMPOBaHHAA CCbifka, TO PEKOMEHOYETCA UCMOMNb30BaTh AENCTBYIOLLYI0 BEPCUK 3TOrO
cTaHdapTa C y4eTOM BCEX BHECEHHbIX B JaHHYIO BEPCUIO M3MeHEeHWA. Ecriv 3aMeHeH CCbINOYHbIA CTaHOapT, Ha KOTOPGI
[aHa JaTMpOoBaHHas CCblfka, TO PEKOMEHAYETCA UCMOMNb30BaTh BEPCUIO 3TOT0 CTaHAapTa C YKasaHHbIM BhIle rofoM yT-
BepxaeHus (npuHaTus). Ecnu nocne yTBepxXAeHUs HACTOSLIEro CTaHAapTa B CChINMOYHLIA CTAaHAapT, Ha KOTOpbIA AaHa
[aTVpOBaHHAasA CChINKa, BHECEHO U3MEHEHWE, 3aTparvBatoLLee NonoXeH1e, Ha KOTOpPoe AaHa CChirKa, TO 3TO NMOMNoXeHne
peKkoMeHIYyeTCs NpUMeHATL 6e3 yyeTa 0aHHOrO U3MeHeHUs. ECnu cCbiNoYHbIA CTaHaapT oTMeHeH 6e3 3ameHbl, To Nomno-
XEHWe, B KOTOPOM [1aHa CCbIMKa Ha Hero, PEKOMEHAYETCHA NMPUMEHSATbL B YACTU, He 3aTparvBaioLLen 3Ty CCbINKY.

3 TepmuHbI U onpegeneHus

B HacToAwWwem cTaHgapTe npumMeHeHsl TepmiHbl no FTOCT P 113.00.11, TOCT P MUCO 3534-1, [3], [6], [7].

4 CokpaweHus

B HacTofleM cTaHOapTe NPUMEHeHb! CriegyLlLne CoKpaLLleHWs:
nr —  MNapHWKOBLIE rasbl;

M3paHue ochbnumnansHoe
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nTC —  WHMOPMaUNOHHO-TEXHUYECKWUIA CNPaBOYHUK;
HOT — Hawuny4wasa gocTynHas TeXHOMNOrUs;

H.Y. — HOpMarnbHble YCNOBUS,

un —  VHAWKaTWBHblE NoKasaTenu.

5 O6buwue nonoxeHus

Crtparterua couuanbHO-3KOHOMWYECKOro pa3euTtua PoccuM ¢ HUM3KUM ypoBHeM Bbibpocoe MMM go
2050 ropa [4], npeanonaraeT UHEPLUOHHBIN U LleneBoi (MHTEHCUMBHLIN) CLEeHapuu pasBuTHs.

WHepuMOHHbLIN cLueHapuin npegnonaraeT coxpaHeHWe TeKyLMX 3KOHOMUYECKUX YKNagoB U OTHOLUEHWI
npw NNaHoBOM MOAEPHU3ALIMN NPOM3BOACTBEHHOrO obopynosaHua. OgHUM M3 MEXaHW3MOB TEXHONOMMYEeCKO-
ro pasBuTuA ABNAETCH nepexoq Kk ucnons3osaHuwo HAOT. MNpy aTom He paccmaTpuBaeTcs yCTaHOBMNeHue no-
Kazarenen yaenbHbix Bbibpocos NI u ux gansHenwee npaBonpuMeHeHne. VIHepUMOHHBIA cueHapui 6e3 fo-
NOSTHUTENbBHBIX KOPPEKTUPYIOLLNX Mep He MO3BoNseT A0CTUYbL YINepogHoM HENTParnbHOCTH.

B pamkax ueneBoro (MHTEHCUMBHOIO) CLeHapust NnaHupyeTca pocT akoHoMukK K 2050 rogy Ha 60 % ot
ypoeHsa 2019 roga u Ha 80 % ot ypoeHs 1990 roga npu ymeHbLlueHMn BbibpocoB M ¢ gocTkeHnem BanaHca
Mexay amuccusamm N7 aHTponoreHHoOro NPOUCXOKAEHUA U UX nornoweHnem He nosgHee 2060 roga. [daHHbIA
cueHapui npegnonaraeTt BHegpeHue B Hambonee yrnepogoeMKUX OTPacnax NpoMbILUNEHHOCTU TEXHONOMMIA C
HW3KMM ypoBHeM BbiBpocoB lNIT 1 BbICOKOW pecypcHon 3 deKTUBHOCTbI0, BHeapeHue HAT, noggep Ky MHHO-
BaLMOHHbIX U KNMMaTUYeckn ahdeKTUBHBIX MPOEKTOB.

B UTC HOT Hapsgy ¢ nokazaTensaMu pecypcHOM U aHepreTuyeckon 3(ppekTMBHOCTN YCTaHABNWBAKTCS
WM yoensHbIx BoIbpocos M.

lMonoxeHna HacToALEero cTaHAapTa coepxar npasuna nposegeHua 6eHYMapKnHra yaenbHblX BeIOpo-
cos MI" 4N XMMUKO-TEXHONMOMMYECKKUX MPOLEccoB, NpMMEeHAeMbIX NpW NPOM3BOACTBE NPOAYKTOB HedTenepe-
paboTku.

6 Metopgonorusi npoBegeHUs 6eHYMapKUHra yaenbHbIX BbIOpoCcoB
NapHUKOBbIX ra3os

6.1 JTanbi npoeegeHnA EEH'-lMapKMHra yOoenbHbIX BbIGPOCOB NapHWKOBLIX ra3oB

BeHnumapkuHr yaenesHeix Beibpocos NI B HedTenepepabaThiBaloLLeid OTpacnu cregyeT BhIMONHATL C
yyeTom nonoxenun FOCT P 113.00.11.

OcHoBHbIe 3Tanbl NpoBedeHUs BeHUYMapKUHra:

- thopMmpoBaHMe 3KCNepPTHON rPynnbI;

- onpeneneHue rpaHul NpoLeccoB ANA KOMUYecTBeHHOro onpegeneHua Bbibpocos I u Bbibop
meTonuk(n) pacdeta Bbibpocos [T

- paspaboTka aHkeTbl Ansa cbopa gaHHbIX, He0DXoaUMBIX ANs pacyeTa Bbibpocos M7
cbop 1 obpaboTka 4aHHbIX, HEODX0OUMbIX A4S pacyeTa yaenbHbix Beibpocos M7
pacyeT yaenbHbix Beibpocos MM
BepUhMKaLMa pesynbTaToB pac4eToB yaenbHbIX Beibpocos M1
NocTpoeHue KpMBoW BeHYMapKkuHra yaenbHblx Beibpocos M.

6.2 MpaHUUbI pacyeTa yAenbHbIX BbIGPOCOB NapHUKOBLIX ra3oB

Mpu nNpoBedeHWn BeHUMapKUMHIa KONUMYecTBEeHHas oLeHKa yaenbHblx Bbibpocos MM BeINONHAETCS ANs
TEXHONOrMYEeCKUX UMW NMPOU3BOACTBEHHBIX NPoLeccoB, onucaHHbix B UTC HAT «MepepaboTka HedTU» no
oxgaty 1 (amuccun NI, BO3HMKAKLINE HENOCPEACTBEHHO Ha 0bbekTe).

6.3 MeToguuyeckue noaxoabl K KONMU4YeCTBEHHOM oueHKe yaernbHbIX BblﬁpOCOB NapHUKOBbLIX
rasoBe

[Mpn NpoBegeHnM KONMMYECTBEHHOW OLEHKK YOENbHbIX Bbl6pOCOB M gna kaxgoro TEXHONOrMYecKkoro
npouecca y4YMTbliBaOTCA BblﬁpOCbl AWOKCWOa yrnepoja, o6paaoBaBu.|erocs:| B pe3yrnbraTte CXuraHna yrnepona-
cofepXxallero Tonnvea, (byFHTVIBHbIE BbISDOCbI OWOKCKHOa yrrepoaa n MmetaHa, BbEGDOCbI MeTaHa OT HeJoXora
yl'J'IBBO,D,OpO,ElHOI)'I CMeCHn Ha CbaKEJ'II::HbIX YCTaHOBKax (]'IpVI HaJ'II/I'-IVIM), a TaKXxe Bbl6pDCbl AWnOKCcKMaa yrnepona,
oﬁpaaosasmerocg B TEXHONOrnM4eCkKom npouecce (I'IOMVIMO BblﬁpOCOB OT CXKNraHUAa TONnMBea — npu HElJ'IM‘-IVIM).

2
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Bbibpockl onpegensawTcs 3a O4WH MOMHbIA KaneHaapHbIA rofd.
NMpumeuyanue — [Npu pacuere yaensHbix BEIOBPOCOB YYUTEIBAOTCA NONOXEHWA [8].
6.4 PacueT yaenbHbIX BbIOpOCOB NapHUKOBLIX Fra3oB B HedpTenepepabaTbiBatoLem

npouw3eoacTee

YaoenbHoe 3HadeHWe obpazoBaHua NI paccunTbiBAETCA ONS KaXOoro TeXHONOrM4ecKoro npouecca Kak
OTHOLWeHWe macchl obpasoBaHHbix M K Macce nepepaboTaHHOrO Chipbs MW BbINYLLEHHON NPOAYKUMM 33
KaneHgapHbld rog no dpopmyne

Mg,
E.. =——9%
g ' (1)
my
roe Eghg — yaenbHoe 3HadveHune obpasosanua M, T CO,-3KkB./T Nnu M3 npoaykuun unu nepepabortaHHo-
ro Cbipbs;
Mgpg — Macca obpasosanHbix Ml 3a kaneHgapHbn rog, T CO,-3KB.;
m_ — Macca nepepaboTaHHOro Cbipbs UK BbIMYLLEHHOW MPOAYKUMM 3a KaneHdapHbli rod, T.

Macca obpasoeaslumxcs NI paccunTeiBaeTca no chopmyne
Mghg = Mco,gru * Mco i * Mco,n* Mco,bg * Mco,bor ¥ Meo,fe * MeH, ¥ Mo, (2)

e Mg,y — Macca obpaszoBaHHbix M 3a KaneHgapHbIA rof, T,

mcozgfu — MaccCa gnoKkcuaa yrnepoja, OGDEBOBEBLLIEFOCH OT CKUTaHWA ra3006pa3Horo yrnesooopoaHo-
ro TONMNMBA, BKITHOYAA TOMNSIMBO NeYer Joxura, T;

mcoz,,fu — MaccCa OWOoKCuaa yrnepoaa, OﬁpaﬁOBaBLIJEFOCFl OT CKUIaHWA XKNOKOro yrneBooopoaHOro T1o0-
nnwvea, T,

mco2ﬂ — MaccCa AWOKCKrAa yrnepoga, 06paSOBaBLUEFOCF| OT CXUraHWA yrneesogopoaHOro rasa, nogaH-
HOro Ha cpaKeanyro YCTaHOBKY B rpaHuuUax npouecca, 7 (ecnm HPMMEHMMO);

Mco,bg — Macca Anokeuaa yrnepopa, obpasoBaBLuerocs oT yrneBoA0pPOAHOr0 ra3a, MCnonb3oBaHHOIo
B MpoLecce B kKa4ecTBe TOMnuaa Npv BCoMoraTtenbHOM MonyYeHUW TENMO3HEePrMN UMK reHe-
pauuun aneKkTpoaHepruv (HanpuMep, KOTen, TENNO3NEeKTPOLEeHTpanb) B rpaHMuax npouecca,
T (ecnuv NpUMEHUMO);

Mco,p — Macca Anokcuaa yrnepoaa, obpa3soBaBLIerocs OT CHKUraHWUs KUOKOro YrneBoAopPoaHOMo To-
nnuea, MCNoNb30BaHHOMO NPKU BCMOMOrateibHOM MOy4YeHUn TeNSO3HEPTUX UK reHepauun
3NEKTPO3HEepPruv (HanpuMep, KOTen, TENNO3NeKTPOLEHTPanNb) B rpaH1uax npouecca, T (ecnu
NPUMEHUMO);

mcozfe — MaccCa guoKcuda yrnepopa, 06paSOBaBLIJeFOCF| B TeXHONOrM4eCKOM npouecce, T (FIOMMMO
AWOKCKWAa yrnepoaa oT CXKUraHvma Tonnvea v bel'VITVIBHbIX BI::IGDOCOB);

My, — Macca MeTaHa, obpazoBaBLerocs Ha hakenbHOW YCTAHOBKE WMMW B TEXHONOMMYECKOM Mpo-
uecce B cocTase (pyrMTUBHbIX BbIBpOCOB, T COZ—SKB.;

mCOZt — MaccCa gunoKcuga yrnepoja B coCcTtaBe beFMTI/IBHbIX BblﬁpOCOB, T.
Macca meTtaHa onpenenAaeTcsa ¢ y4eTomMm 3Ha4eHuAa notTeHunana rnobansHOro NoTENMNeHUs Nno cboplvfyne

Mcy, = 0.01pcy, - (Ng Vi + Ne gVikyp) - GWPey,, (3)
rAe Mgy, — Macca meTawa 3a kaneHaapHbin rog, T CO,-2kB.;
GWPCH4 — noTeHuuan rmobanbHOro NoTenneHns Ans MetTaHa, NpyHMMaemoe 3HavyeHne 25 B COOTBET-
cTBum c [8];
Ncﬂﬂ — MOMsipHana 4ons MeTaHa B YrMeBo40pOaHOM rase, NogaBaemMoro Ha hakenbHY YCTaHoBKY, %;
Ncwt — MonsipHas oona MeTada B YrneBoAOPOAHOM rase, NnogaBaeMoro Ha TEXHOMorM4eckme onepa-
unn (6es cxuraHns n 6es koHeepcum), %;
V; — obbem yrneBofopofgHOro rasa, NogaHHoro Ha akenbHyo YCTaHOBKY, ThIC. m3;
3
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V; — obbem yrnesoAopodHOro rasa, NoAaHHOro Ha TexHonoruveckne onepauyun (6es cxuranus u
Be3 KoHBepCcuK), TEIC. m3;
K, — Ko3adhpuLMeHT Hedoxora Ang pakenbHoW yCTaHOBKKU, MpUHMMaeMblid no ymonyaxuio 0,005 B
COOTBETCTBUU ¢ Tabnuuen 2.2 [8];
PcH, — MMOTHOCTb METaHa Mpu H.y. (0,7170 kr/m3).
MpvumeuyaHue — HY. — HopMmanbHble ycnosusi: gaenenue — 101,325 klNa w Temnepatypa — 273,15 K (0 °C).

Macca guokcuga yrnepoaa, oGpaaosaamamg B peaynbrate CKuUraHma raaoo6pasH0ro yrneeogopogHO-
ro Tonnuea, pacc4mUTeiBaeTCcHd no cbopmyne

Meo,gru = Vgt~ 0.01(Ngq + 2Ngp + 3Ny + 4Ngy + SNeg + BNgg, + Nog + Neo ) * Peo, (4)

e Mg gr, — Macca Auokcupa yrnepoaa, obpazoBaBLIEroca OT CXUraHWws raso-
2 o
o6pasHoro yrneeBogopoAHOro TONMNMBA, BKIKYas TOMMMBO neyen [o-
KWUra, 3a KaneHgapHbliA rofd, T;

ngu — obbeMm Tonnuea, nogaHHoro Ans obecneyeHws NofsoAa Tenna, Tbic. M3;
Nc1: Neo - Nggsr Neos NCO2 — MonspHasa gons cooTeeTcTByoWmMX yrnesogopogos unm CO, CO, 8

Tonnuee, %;
Pco, — MMOTHOCTL AMOKCMAR YIMePOaa Npy H.y. (1,9768 KF."IVIB).

Macca guokcupa yrnepoga, obpasoBaBLUerocsi 0T yrmeBoOOPOLAHOMO rasa, MCNoNb30BaHHOMO B Ka4ecTBe
TONSMBA NPV BCNOMOraTenbHOM NOSy4YeHWN TENNOIHEPTU UMK TeHepaLUK 3NEKTPOIHEPTUN PACCHUTLIBAETCS
nogo6HbIM obpaszom.

Macca guokcupa yrnepofa oT (hakeNbHbIX YCTaHOBOK paccyMTbiBaeTCs No opmMyne

Meo,n= Vo 0.01(Ngg, + (Ngq + 2Ny + 3Ngg + 4N, + SNeg+ BNeg, + No) - (1 - kp)) - Peg,,  (9)

e Meo,qn — Macca auokcuaa yrnepoaa ot hakenbHbIX YCTAHOBOK 3a KaneH4apHbIR
rog, T;
Vp — obbem yrmeBoLopoAHOro rasa, rnodaHHOro Ha (hakenbHyl yCTaHOBKY,
ThiC. M3:
Neq: Noo - Negys Negs NCO2 — MonsipHasa [dons COOTBETCTBYWOLWMX YrMeBOAOpOAOB WMKM AMOKCWAOAa

yrnepoga B Tonnuee, %;

k,, — Ko3thduuneHT Hegoxora Ans hakenbHOW YCTAHOBKM, NPUHUMAEMBbINA
no ymonuanuio 0,005 B cooTeeTcTBMM ¢ Tabnvuen 2.2 [8];

Pco, — TMNOTHOCTL AMOKCUAA YINEPOAA NPU H.Y. (1,9768 kr/md).

MNpn oTCYTCTBMU AaHHbIX OT NpeanpusaTUiA O cocTaBe YrNeBOAOPOAHOrO rasa WUCMNonbL3yeTcs ycpeaHeH-
HbIW COCTaB, 3Ha4YeHUA cogepaHWUs KOMMOHEHTOB MPUHUMAOTCS aKCNepTHOW rpynnon. [lonyckaeTcsa onpege-
neHue Bblbpocos NI B COOTBETCTEUMK C [8].

DyruTnBHbIE BEIOPOCHI AMOKCKMAA yrnepoaa onpeaensTca no opmyne

Meco,t = 0.01Pco Neo,i Ve (6)
e Mgo, — Macca AWoKcUAa yrnepoaa B cocTase dyrMTUBHbLIX BEIBPOCOB, T;
Pco, — TMIOTHOCTL ANOKCUAA YIMEPOaa Npi H.y. (1,9768 kr/m3);
NCOZr — MonspHasa Jonsa AMoKcuaa yrnepoaa B yrneBogopoaHOM rase, nofaBaeMoro Ha TEXHONOru-

Yyeckue onepauuu (6e3 cxuranusa u 6e3 kKoHsepcuu), %;

V; — obbem yrnesoaopoaHoro rasa, NnoAaHHoro Ha TexHonornyeckme onepaumn (6es cxuraHms un

6e3 KOHBEPCUM), ThIC. M3.
Macca guokcupa yrnepoga, obpasoBaBLUErocsl OT CXWraHusl KWOKOro YrneBOLOPOAHOro ToMnvBa
(mCOEIfu)’ a TaKKe OT XWAKOro YrneBoAOPOOHOro TOMMWBA, WCMOMNb30BAHHOMC MPW BCMOMOraTenbHOM Mony-
YEHUW TENMO3HEePrMn UMW reHepauun 3neKTpoIHeprum (mcozb,), onpegensieTcsl ¢ UCMOMb3oBaHWeM OaHHbIX

oT ﬂpe,EI,I'IpMFlTVIﬁ 0 CXKnraemMom XnaKkom Tonnuee Unu ¢ NCnonb3oBaHeMm I{OSqu)MLI,VIE.‘HTOB nepeeoda pacxoga

4
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TOMMMBA B 3HEpPreTuyeckne eauHuLbl, KOaMULNEHTOB BbIBPOCOB AMOKCHMAA YIMEpPo4a U cogepxaHus yrne-
poaa no Bugam Tonnusa, NpuBeaeHHbIX B Tabnuue 1.1 [8].

Macca guokcuaa yrnepoga, o6pa3oBaBLUIErocsa B TEXHONOIMYECKOM npoLecce (mcozfe' NOMMMO OWMOK-
cuga yrnepofa oT CXUraHusi TonnuMea 1 pyruTUBHLIX BeIBPOCORB) onpenenseTca Ha OCHOBE OLIEHKU yrnepoa-
Horo GanaHca TeXHOMOrMYeCcKoro Npouecca ¢ y4eToM NonoxeHuw [8].

7 3aKn4YuTenbHbIe NONOXEeHUA

Ha ocHoBaHuM pesynbsTaTtoB oTpacneBoro beHumapKkuHra Ansa npouM3BOACTBEHHbIX MPOLECcCoB HedTene-
pepabatbiBatoLLen oTpacnu MoryT BbiTb ycTaHoBneHbl WM yaenbHbix Boibpocos M7 oByx ypoBHER.

BepxHuin ypoeHb WM (UMM 1) — moxeT MCnonb30BaTbCA B pamMKax NpaBoBOro perynMpoBaHUs OTHOLLE-
Hui B obnacTu Beibpocos Ml UMM 1 pekomeHayeTca onpefensTs No YPOBHKO AEBATOMO AeLuna (3aMbiKkatoLero
nepesie 90 %).

HwxHun ypoeers UM (UM 2) — MOXeT Ucnonb3oBaThCca NpU MPUHATUKM PELLEHUA O TocydapCTBEHHOMW
nopaepxke. UM 2 pekomeHayeTcs onpegenaTh Mo YPOBHIO MeauaHsbl (3amblkawLero 50 %).

[nsa oTOenbHbIX NPOM3BOACTBEHHbLIX MPOLECCOB C YY4ETOM MOMHOTbHI COBPaHHbIX AaHHbIX U 0COOEHHO-
CTeW TEXHONOMMKU IKCMEPTHOW rpynnoi MoxeT ObiTe NPUHATO peweHne 06 MHOM NOAX0Ae K YCTaHOBMEHWIO
MM 1 m UM 2 unn o6 ykazaHMM cNpaBoYHON WHCOpPMaUWKM No yaenbHbIM nokasatensam Bbibpocor M B
MTC HAOT.
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