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Mpeancnoeue

1 PASPABOTAH AkumoHepHbiM 0buiectBoM «HayyHo-vccrnefoBaTenbCKUA  MHCTUTYT — OXpaHbl
atmocdepHoro so3gyxa» (AO «HWWM Atmocdepan)

2 BHECEH TexHu4eckum komuteToM no ctangaptusauunm TK 457 «KavecTBo Bo3ayxa»

3 YTBEPXOEH M BBEAEH B OEWCTBWE [pukasom defepanbHOro areHTCTBa Mo TEXHUYECKOMY
perynupoBaHuio u metponorun ot 16 Hoabpsa 2023 . Ne 1402-cT1

4 BBEJEH BINEPBbIE

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHsl 8 cmamse 26 @edepanbHO20 3aKOHA
om 29 uwoHsa 2015 2. Ne 162-®3 «O cmaHdapmus3ayuu 8 Pocculickol ®edepayuu». MHpopmayus ob u3-
MeHeHUsX K HacmosuwieMy cmaHO0apmy rnybrnukyemcs e exes00HOM (M0 COCMOSAHUK Ha 1 AHeaps meKyuieao
2o0a) uHghopmayuoHHOM yKazamene «HayuoHansHble cmaHOapmbiy, a oguyuanbHbil MeKkcm usmMeHeHul
U ronpasoK — 8 eXeMecAaYyHoM UHOPMayUOHHOM ykaszamerne «HayuoHanbHbie cmaHdapmel». B cryvae
nepecmompa (3aMeHbl) unu ommMeHbl Hacmosuje2o cmaH@apma coomeemcmeyrouwee ygedomneHue bydem
onybnukogaHo 8 6ruxalwemM 6bINyCKe eXeMecsyHO20 UHGOPMAaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsl». Coomeememaeyiow,as UHGhopMayus, yeedoMIeHUe U MeKCmbl pasMewalomcs makxe 8 UH-
gopmayUuoHHOU cucmeme 06wea0 Noab3o8aHUss — Ha oghuyuansHoM calime PedepasibHO20 azeHmcmea fno
MexHUYecKoMy peaynuposaHuro U Memponoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuaayuuy», 2023

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OCbMLI,I/‘IElJ'IbHOFO n3naHua bes pa3pelieHunsa G)e,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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BeegeHue

HacTosiumin cTaHOapT npegHasHadeH:

- ONs U3MEepPEeHUs U KONUYECTBEHHOIO OnpeaeneHns Belbpocos napHukoebix rasoe (M7 B oTpacnu anto-
MWHWEBOW MPOMBbILLMEHHOCTH;

- OLleHKW BbIBpOCOB MapHUKOBLIX FA30B BO BPEMS NMPOU3BOACTBEHHLIX NPOLECCOB Ha paboynx nnowagkax;

- NpegocTaBneHus HafleXHoW, TOYHOW U Ka4yeCcTBEeHHOM MHoOpMaLKUKU Ana OTYETHOCTU U NPOBEPKU.

HacTosilwmin ctaHgapT cnefyeT MCNONb30BaTk A5 OLEHKU, NPeqoCTaBNeHusa OTYETHOCTM U CPaBHEHUS
BbIOPOCOB NMAPHWKOBLIX A30B Ha NPeanpuUATUM MO NPOWM3BOACTBY antoMuHus. [laHHble no oTaensHbIM 00b-
eKTam, nnowiagkam unu npoleccam MoryT 6buiTe 06beanHeHb! AN OLeHKU (cM. [1]), OTYETHOCTM U CPaBHEHUSA
BbiGpocos M ona npeanpusiTus B LENOM.

Mpsimble BbIBPOCHI OT CXKWraHWsi TOMMMBa B HACTOsILWEM cTaHaapTe He paccmaTtpusatoTcs. [aHHble
BblbpoChkl paccunThiBaTca B cooTBeTcTBUMM ¢ TOCT P MCO 19694-1.

HacTosimin ctaHoapT KacaeTcs oTpacneBbiX acneKkToB onpeaeneHnsi BbiOpoCoB NapHUKOBLIX ra30B Npu
NPOW3BOACTBE antOMUHUS 1 OCHOBaH Ha pykoBogawumx npuHumnnax MIT3MK [2] v npukaze MuHnpupogs! [3].

v
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

BblapOCbl CTauMOHapPHbLIX AICTOYHUKOB

ONPEOENEHWE BbIBEPOCOB NAPHUKOBBLIX FTFA30B B SHEPTOEMKUX OTPACINAX
NMPOMbILUNEHHOCTH

YacTtb 4

AnwoMuHueBan NMPOMbLILLUNEHHOCTE

Stationary source emissions. Determination of greenhouse gas emissions in energy intensive industries.
Part 4. Aluminium industry

Data BeepeHusa — 2024—02—01

1 O6bnacTtb NpUMeHeHunA

Hactosawmn CTaHOapT ycTaHaBnmBaet COrnacoBaHHbIA MeTod KONMUYeCcTBEHHOIO onpegeneHna (pacqe-
Ta) TEXHONOTMYECKNX BbIGDOCOB NapHWUKOBbLIX ra30B:

- Mpyv NpoM3BO4CTBE NEPBUYHOIO arntoMMHNA C NCMNOJNb30BaHWEM MNPOoUECcCa 3NeKTponmaa;

- Mpon3BoacTee 0D0XOKEHHbIX aHOOOoB.

B CTaHgapTe npuBeeHbl pekoMeHgaunn no onpeeneHnio MHOMKaTUBHbIX yOelbHbIX nokasarenewn Bbi-
6|DOCOB NapHWKOBbLIX ra30B AnA npoBedeHnA GEH‘-IMapKVIHFa npon3BoacTea antMUHKNA (CpaBHVITEJ'IbHOFO dHa-
J'IHSEI) 1 onpeneneHnd ero rpaHunl.

2 HopmaTuBHbIe CCbINKU

B HacToslweM cTaHgapTe MCnofib30BaHbl HOPMaTUBHbBIE CChISIKM Ha CNeaylLlmMe cTaHgapThl.

MOCT P 113.00.11 Haunyywwre gocTynHblie TexHonormu. MNopsagok npoBedeHns GeHYMapKuHra yaens-
HbIX BbIOPOCOB MNapHMKOBLIX ra30B B OTPaCNsX NPOMbILLNEHHOCTH

MOCT P NCO 14064-1 asbl napHukoBbie. Hacte 1. TpeboBaHWs 1 PyKOBOACTBO MO KONUYECTBEHHOMY
onpeaeneHno U 0TYeTHOCTM 0 BbiBpocax 1 NOrMOoLLEHWN NapHMKOBbIX ra30B HAa YPOBHE OpraHu3auuvm

FOCT P NCO 19694-1 Boibpockl cTauMoHapHbIX UCTOYHMKOB. OnpegeneHne BolIOpOCOB NapHUKOBLIX
ras3oB B 3HEProeMKMX OTpacaAX NpoMblLNeHHoCTH. YacTb 1. ObLMe NonoXeHus

MOCT P EH 15259 KadvecTBo Bo3gyxa. Beibpockl cTaumoHapHbIX MCTOYHMKOB. TpebGoBaHua K BbiOoOpy
M3MEPUTENbHBIX CEKLMIA U MECT M3MEPEHWIA, LENW W NNaHy U3MEPEHUI U COCTaBNEHWIO oTYeTa

MpumeyaHue— lNpu Nonb3oBaHWKM HACTOSALMM CTaHAAPTOM LienecoobpasHo NPOBEpPUTL AEACTBIME CChINOYHBIX
CTaHAapTOB B MHDOPMALIMOHHOI crcTeMe 0BLLero NonL30BaHNa — Ha ouLuansHoM caTe PefepansHOro areHTCTBa no
TEXHMUYECKOMY PETYNUPOBAHWUI0 U METPOMOTUW B CETU VIHTEPHET UMK No exerogHoMy UHgopMauMoHHOMY ykazaTento «Ha-
LMOHarbHbIE CTAHOAPTBI», KOTOPLIA ONYBNMKOBAH MO COCTOSHWIO Ha 1 AHBApSA TEKYLLEro rofa, W Mo BbiNyckaM exemMecsy-
HOro MHOPMALIMOHHOIO yKkasaTens «HalWoHanbHble cTaHaapThl» 3a TEKyLLMiA rof. Ecnv 3ameHeH cebinoyvHbIi cTaHaapT,
Ha KOTOPbIM JaHa HedaTUpOBaHHAS CChINKa, TO PEKOMEHOYETCH WMCMOoMNb3oBaTh ASWCTBYIOLLYH BEPCUIO 3TOTO cTaHdapTa
C YYETOM BCEX BHECEHHbIX B JaHHYI0 BEPCUI0 U3MEHEHWIA. ECni 3amMeHeH CCbINOYHbIiM CTaHOapT, Ha KOTOPbIW JaHa aaTu-
pOBaHHas CChIMNKa, TO PEKOMEHAYETCA UCTMONbL30BaTh BEPCUI0 3TOTO CTAHOAPTA C YKa3aHHLIM BhIlE MOAOM YTBEPKAEHUS
(NpuHaTUA). ECnun nocne yTBepaeHUs HACTOALLEro CTaHAAPTa B CCbINOYHbIA CTAHAAPT, Ha KOTOPLIA AaHa A4aTUpoBaHHas
CCbINKa, BHECEHO U3MEHEHWE, 3aTPArvBaloLLEe MonoXeHWe, Ha KOTOPOE AaHa CChINKa, TO 3TO MOMOKEHUE PEKOMEeHOYeTCs
npumeHsTs Be3 yyeTa 4aHHOrO U3MeHeHUsl. ECnv cebiNnoYHbIA CTaHOapT OTMEHeH 6e3 3aMeHbl, TO MOMNOXKeHUe, B KOTOPOM
[laHa CChINlKa Ha Hero, PeKOMeHAyeTcA NPUMEHSITb B YacTu, He 3aTpar1BatoLLei aTy CChIIKy.

MapaHune ochbuumnansHoe
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3 TepMuHbI U onpepeneHun

B HacToswem ctaHgapte npumMmeHeHbl TepMuHbl 1 no FTOCT P MCO 19694-1, TOCT P NCO 14064-1,
FMOCT P 113.00.11, a Takke cnegyiowme TEPMUHBI C COOTBETCTBYIOLLMMK ONpeaeneHnsmMu;

3.1 NnepBUYHbLIA anOMUHKUIK: HenernpoBaHHbIM antOMWHWA, NMPOU3BEAEHHbIN NOCPEACTBOM 3MEeKTPOo-
n13a M3 OKcKAa antoMUHKUS B MeTannmM4ecknin antoMrMHUA, NPOTEKaoLWero B 3N1eKTPONM3HLIX S4eikax.

3.2 npousBogcTBO 0603OKEHHbIX aHogoB: [1pOM3BOACTBO YroNbHbIX aHOL4OB AMs MCMNONb30BaHUS B
anekTponuaepax, paboTaowmnx No TEXHONOrMN C NPUMEeHeHWeM npeasapuTenbHO 060XKEHHbIX aHOAOB.

3.3 nepdTopyrnepog: a3, BbiAENAOWWACA NPU ANEKTPONU3E anioMuHna, coctoawmnin na CFy n C,Fg.

3.4

BbIGpockl NapHUKOBLIX ra3oB: Bribpockl B aTMocdepHbI BO30YX NapHUKOBLIX ra3oB, 00pa3yemMbix B
pe3ynsTaTe OCYLLEeCTBNEeHUS X03IMCTBEHHOW M MHOW AeATeNLHOCTM 3a onpefeneHHbId MHTepBan BpeMeH!.
[[4], cTaTbs 2]

3.5 aHoAHbIN 3cdhdpeKT: OTKNOHEHME TEXHOMNOIMYECKUX NapaMeTpoB NpoLuecca, KOTOpoe MPOWCXOOMT,
KOrOa B 3MEKTPONUTE pacTBOPEHO HEAOCTATOMHOE KONMMYECTBO MMUHO3eMa, YTO NPUBOAWT K NOBLILIEHUWIO Ha-
NPsKEeHUA Bbille HOPManbHOro TEXHOMOrMYECcKoro Npegena, B pesynsrarte 4yero o6pasyoTca BuiIGpoCkl ras3os,
coaepxalumx nepdTopyrnepoasl.

M punmevyaHmne — Takke npu4nHamm BO3HMKHOBEHWA aHOOHOIo Bq)dDEKTa ABNAKTCA KPUTUYECKand NIMOTHOCTb
TOKa W CHUXEHWe cnocobHoCTU ANeKTponnTa cMavyMBaTh NOBEPXHOCTb aHOAaA.

4 CokpalweHuns n o6o3Ha4yeHun

4.1 CokpauweHun

B HacTodwem cTaHgapTe NpuMeHeHbI cneagywuine CoKkpaweHus:

roy — YCTaHOBKa OMMUCTKM rasa;

nr — MNapHUKOBbLIN ras;

nrn — noTeHuman rnobanbHOro NoTenneHus;

MY — nepdropyrnepodsl;

CWPB — anekTponuaeptl, paboTaroLme No TeXHONOrMu ¢ NpuMeHeHneM npeaeapuTensHo 000XKeH-
HbIX aHOOOB;

HSS — anekTponuaepsl, paboTatwwme no TexHonorum Cogepbepra ¢ BOKOBBLIM TOKOMNOLABOAOM;

VSS  — anekTponuaepsl, paboTtawwme no TexHonorin Cogepbepra ¢ BepXHUM TOKOMNOABOAOM.

4.2 O6o3Ha4YeHUA U XUMKUYeckue hopmynbi

4.2.1 O603Ha4YeHun
B HacTosweM cTaHgapTe npUMeHeHbl cregytolne o6o3HaqveHus:

44 .
T — cTexnoMmeTpudecknid koahduuneHT nepecyeta yrnepoaa s CO,;
d, — [MaMeTp NyHKU (MPWHAT paBHbIM CPeAHEMY OWaMeTpy ydacTka LTbIps, 3anedeHHoro B
Tene aHoga), AM;
Feue, :
el — BecoBoe oTHoweHue C,Fg/CF 4, krC,Fg/krCF ;
CFy
Ny, — KOMU4YecTBO NepecTaBnaeMblX WTLIpen B pacyeTe Ha 1 TA,
SCF4 — yrnoson koadduumeHT ana CF, (krCF ,/TAl)/(MuHYTEI aHoOHOrO adhdrekTa/BaHHO-CYTKM);
Saom — MaccoBas 4ons cepbl B aHoAHOW macce, %;
Wﬁ — mMaccoBas gons yrnepoga B Kokce, %;
WgM — MaccoBas [ons yrnepona B CMOMUCTLIX BellecTBax, %;
L — MaccoBasi 4ons 30nbl B aHoAHOW macce, %;
2
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Nk — 3(h(heKTUBHOCTb YKPbITUS 3NeKTponn3epa, 4onu eg;
-~ — MMOTHOCTb KUAKON aHOAHOM Macchl, Kr/amS;
ECzFa — MaccoBbin Beibpoc C,F g oT npoussoacTtea anomuHns, TC,Fg;
ECF4 — MaccoBbIl BbIBpoc CF4 OT NPOW3BOACTBa antoMUHKA, TCF4;
ECO2y — Bbibpockl CO, 0T cTaunoHapHOro Cxuranus Tonnuea 3a nepuog y, TCO,;
n
ch;’ oxe — BblOpockl MY, TCO,, .
gMo — YAenbHbIA BEIGPOC OMOKCcKHAa yrrepoda nNpyv MOKPOWM OYMCTKE OTXOAALMX ra3oB COOOBbIM
CO, pacTteopom, T/TAI;
oa -
Ecc>2 — yAenbHbin BeiGpoc CO, OT anekTponu3epos ¢ 06oxkeHHbIMK aHofammn, TCO,/TAI;
Ecop,ﬁ . .
co, — yZenbHbin BbIBpoc Agnokenaa yrnepoga ot anektponusepos Coaepbepra, TCO,/TAI;
Mp — mMacca Npou3BefeHHOro antMUHUS (3NeKTponUTUYecKoro), T/roa;
M;ﬁ, — MoTepwn aHOQHOW Macchl C cepoil 1 3onoin, T/TAL;
M;M — noTepw aHOOHOW Macckl ¢ Bogopoaom, T/TAl,
MﬁeHa — MoTepw yrnepoga c yronsHon neHon, T/TAl;
Mfyn. — TOTEpW yrmepoaa c nbinbio, T/TAI;
MEM — MoTepw yriepoga co CMOMMUCTbIMK BelwecTBamMu, T/TA
My — MaccoBas [ons Bogopoaa B aHogHow macce, %;
HFI'ICz,:6 — noteHuuan rmobansHoro notennexnus ansa C,Fg;
MMeg, — noTeHuman rnobanbHoro notenneHus onsa CF4;
P802 — yOenbHOoe NocTynneHne guokcuaa cepbl, Kr/TAl;
P, — HeTTOo-pacxof 0DoXKeHHbIX aHodoB, T/TA,
PaM — pacxon aHodHo Maccsl, T/TA;
P, — pacxop cblporo Kokca, T/rof;
P2SX  — maccoBasi 4ons BbIXOAA YrONbHON NeHsl, Kr/TA;
P;hmb — yAenbHoe NocTynfneHue nbinu, kr/TAl;
P';.M — yOensHOoe NocTynneHne cMonUcTbIX BellecTB B FOY, kr/TAl;
pnu — MaccoBasi 4OMS CMOMUCTLIX BELLEeCTB, BbIAENAWLWMXCA B aTMocdepy nNpu nepectaHoBKe
eM LWTIpE Ana aNeKTPonM3epoB ¢ BEPXHUM TOKONOABOAOM, Kr/TAI;
P% — BbIGpPOC CMOMUCThIX BelecTB Yepe3 oHapsb, Kr/TAl;
¥ — yrap kokca, %;
AED — CpefHsasa NpoaoMmKUTENBLHOCTL aHOAHbLIX adhtheKkToB 3a nepuoa, MUH/LIT.;
AEF — CpegHAs YacToTa aHOoOHbIX athdheKTOB 3a Nepuoa, LWT./BaHHO-CYTKM;
c — MaccoBasi JoNns neka B aHOOHOW Macce, 3arpyxaemol nepef nepecTaHOBKOW LUThIpen,
nonwv en.;
GA — 06beM nponsBoacTBa HEOBOHKEHHBIX («3eNeHbiX» ) aHoAoB, T/rog;
3
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h — CpefHAA No INeKTponnaepy BbiCOTA JNTYHKN (BbICOTa WThIpA B 3ane4yHon 4actn aHo,qa), AM;
K — BbIXO[ KOKCa npu 6bICTDOM KOKCOBaHWKM NeKa, Oonu en.;

n — KOnNMn4eCTBO BULOOB TOMNMBA, MCNOMNb3yEMbBIX 3a Nepuom Y,

q — CTeneHb 3anolTHEHWA NYHKK, 00N ef.;

n = SqDCbEKTMBHOCTb ynaernnmeaHWUA ONMOKCKMOa cepbl, J0NK en.

4.2.2 Xumunyeckue chopmynbl
B HacToslleM cTaHgapTe NpUMeHeHbl criefyoLle XumMmdeckue opmynbl:

Al — antomuHui (CAS Ne: 7429-90-5);

Al,O;  — okeup anomuHus (rmuHosem) (CAS Ne: 7429-90-5);

Cc — yrnepoa (CAS Ne: 1333-86-4);

CF, — TeTrpadTopmetaH (CAS Ne: 75-73-0);

C,Fg — rekcadtopaTaH (CAS Ne: 76-16-4);

co — okcug yrmepoga (CAS Ne: 630-08-0);

COo, — pawokeung yrnepoga (CAS Ne: 124-38-9);

NasAlFg; — rekcadropoaniomuHar HaTpus (kpuonuT) (CAS Ne: 13775-53-6);
NaF — dpTtopug HaTpua (CAS Ne: 7681-49-4).

5 MeTtopgbl pacyeTta. Obuwme nonoxeHus

5.1 OCHOBHbIe NPUHLUMUNBI

HacTtosilwmin ctangapT cnegyet npumMeHaTe coBmecTHo ¢ TOCT P MCO 19694-1, kOTOpbIN COAEPHKUT
obwmne TpeboeaHua, onpedeneHua U npasuna, NpUMeHMbIe K onpegeneHuto Belbpocos NI ona Bcex aHep-
roemMKux oTpacifiei, cooepXuT obLue MeTogonorMyeckme BoNpochl U yTOMHAET AeTanyn NPUMEHEHWsA npaBui
(cm. [2]). MpyMMeHeHWe yka3aHHOTO CTaHgapTa C OTpacneBbiMW cTaHdapTaMmyu obecnednBaeT TOYHOCTb, npe-
LU3NOHHOCTB M BOCMPOU3BOAUMOCTbL pe3ynsTaToB.

5.2 MeToabl pacyeTa TexHonorn4deckux Bbiépocos NI npy npousBoacTBe NepBUYHOIO
anrMHUHUA

KonndecTteeHHoe onpegenexnne (pacyeT) Boibpocos NI npoBognTcA ANs criefylolux NpoM3BOaCTBEH-
HbIX NPOLECCOB MPOM3BOACTBA MEPBUYHOIO anmoOMNHNASA;

- 3NeKTPONUMTUYECcKoe MonyyeHve anioMUHUA Ha anekTponuaepax, paboTtatowmx no TexHonorun Cogep-
Bbepra ¢ bOKOBLIM TOKONOABOAOM;

- 3NeKTPONUMTUYECKOE NonyyYeHve anioMUHUa Ha anekTponuaepax, paboTtatowmx no TexHonorun Cogep-
Bepra c BEpXHUM TOKOMOABOOOM:;

- 3NEeKTPONUTUYECKOE NOJyYeHWe antMUHUS Ha 3NeKkTponnsepax, paboTarwmux No TEXHONOrMn ¢ nNpu-
MeHeHMeM NpeaBapuTenbHO 0DOXKEHHBIX aHOO0B.

Ha pucyHke 1 npvBeAeHbl UCTOYHUKKM TEXHOMOMMYECKNX BbIBPOCOB M CChINMKW Ha CTaHOapTHbIe MeToab
pacuerTa.

TexHonoruyeckne Bbi6pockl CO, Ha COBPEMEHHbIX aniOMUHIEBbIX 3aBOAax CocTasnaoT okono 90 % ot
obwwmx npamMbIx Beibpocos B CO,-3KB, @ ocTanbHasa 4acTe BeiOpocoB cocTouT m3 Beibpocos CO, OT cxknranus
nckonaemoro Tonnuea 1 Beibpocos MY (cm. [5], [6]). PykoBoacTeo no pacyeTty BoiGpocos CO, npu cxuraHnm
TONNMUBA HE BKMIOYEHO B HacToAwwMiA cTaHaapt. Metoamka pacyeta Bbibpocos CO, OT TEXHOMOMMYECKUX npo-
LleccoB NpuBeaeHa B pasaene 6, a BbibpocoB MN®Y — B pasgene 7.
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[aHHble
0 AeATenLHOCTU/MCTONHWK
BbIGpoCoB
C CneayeT 06paTUTLCA K MPOTOKONY
TALMOHAPHOS = CO, sbibpocos Ml no MexoTpacnessiM
1nu moBunbHoe CxkUraHue ceKTopam

CnepnyeT ofpaTuTheA k pasgeny 6.5
«BbIGpockl NapHUKOBLIX ra30B OT NeYen
ana obxwra»

lMpowzBogcTBO aHOAOB co [NaHHele
¢ npeABapuTEnbHLIM 0BXUroM 2 0 npouecce

MpenBapuTenbHbIA 0Bxur
Cnepyet obpatnThcA K pasgeny 6.4
«Pacu4et Beibpocos CO.

OT NpOLECCOB NpeABapuTEnLHOMo

Bbi6pochl COZ, [OCTYNHbI nK obxura»
- CBA3aHHbIE faHHbIe
¢ notpebneHnem 0 npouecce?
aHopa Mpouecc Cogepbepra. Cnenyet

obpatuteca k pazgeny 6.5.5
«Pacuyert BriGpocos CO,
npw npouecce Conepbepra»

3nekTponus
anioMUHUA

Cobpartb gaHHble 0 npoueccax
Bbinw nu
nposegeHs.l
nsmepenus Mey
ANs KOHKPETHOro
obbekra?

Oa

—= oY

Cnepyet o6patuthes K pasgeny 7.3
«MeTtogonorus ypoBHa 2 Ans pac4yera
BbIGpocos MdY»

[JocTynHel nu
AaHHble
no aHOAHOMY
acbcpexty?

Cnepnyet o6patuThe k pasgeny 7.2
«MeTtoponorus ypoeHa 1 ans pacyeta
BblGpocos MNPY»

Cobpatbk gaHHbIe 0 npoueccax

PucyHok 1 — Cxema Bbibopa METOLOB pacdeTa TEXHONOrM4eckux BeibpocoB CO, u MDY npu Npou3BoACTBE NEPBUYHOMO
antoMmuHmna (cm. [1])

5.3 WUcTo4Huku BbiGpocos NI

5.3.1 3nekTponus
Bonblas yacTe Bbibpocos CO, BOZHUKAET B pesynbTaTe areKTponUTUYeCcKon peakumn YronbHoro aHoaa
C OKCMOOM antoMUHUA ¢ 0bpasoBaHUMeM MeTannM4ecKkoro anoMnuHms.

2A1,0, + 3C—4Al + 3CO,,. (1)

Ha npeaonpuatusx, paboTalwmx Ha TEXHOMOMMW C MUCMNOMb30BaHWEM NpeaBapuTenbHO 0BOMOKEHHbIX
aHOOOB, U3MepPSAT pacxod aHOAOB HETTO, a Ha npeanpuaTuax ¢ npoueccom Cogepbepra — notpebneHue
aHOOHOW Macchl.

[wvokcup yrmepoga Takke BblAENSETCA BO BPeMA peakuun 2MeKTporivia, NOCKOMNbKY YronbHbIA aHod
pearvpyeT C OpPYrMMW MCTOYMHMKaMK KMCnopoaa, npexae Bcero n3 sosgyxa. [lnokcug yrnepopa takxke obpa-
ayeTca B pesynbrarte peakuuv byayapa, korga CO, B3aMOAENCTBYET C YroNbHbIM aHOAOM C 0BpasoBaHuem
MOHOOKCMAa yrrepoaa, KoTopblil 3atem okucnsietcs ¢ obpasosaHuem CO,. Kaxxpas eguHuua CO,, yyactsyio-
was B peakuun byayapa, nocre okucneHus Bosayxom Aaet ase egunHuubl CO,:

CO, + C—2CO, (2)
5
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2C0O + 0—2CO0,, (3)

MpennonaraeTcs, YTo Becb 0bpasyoWNAcs MOHOOKeW yrnepoaa npeobpasyetca B CO,. Mpu aTom no-
npaBeka Ha HeaHa4MTenbHOe KONM4YecTso yrnepoaa, Beigensemoro kak Moy, a ue kak CO,, He seogutca. CO,
He oGpasyeTcsa npu noTpebrneHny Katoda, ecnu TOMNbKO He MPOWCXOAMUT ero cxuraHve Ha MecTe. Buibpochl
CO, npu fobasnexnn kapboHaTa HaTPUA B ANEKTPONMU3EPDI TAKKE He YYUTLIBAKOTCSA, TaK Kak kapboHaT HaTpus
nobaBnseTcs ¢ GONbLUMM BPpEMEHHbIM MHTEPBANOM W AaHHbLIN NPOLEce He ABMNSAETCA 3HAYMTEMNbHbIM MCTOY-
HUKOM BbIBPOCOB.

Takxe Npu NPOWM3BOACTBE NEPBUYHOTO antOMUHUSA B peaynbTaTe aHodHbIX 3hdekToB (OTKNOHEHUSIX TeX-
HOMOTUYECKMX NapamMeTpoB 3NEKTPONM3epoB) MoryT obpasoBbiBaThCA ABa razoobpasHbix MY: TetpadTop-
metaH CF, v rekcadtopatad C,Fg:

4NajAlF + 3C—4Al + 12NaF + 3CF,, (4)
4Na,AlFg + 4C—4Al + 12NaF + 2C,Fg. (5)

5.3.2 Mpou3BoAcTBO NpeaBapuUTenbHO 000X XKeHHbIX aHoO4oB

Opyrum nctouHmkom Beibpocos CO,, xapakTepHbIM A4S NPOM3BOACTBA NpeaBapuTenbHO 0BOXKEHHBIX
aHOJoB, ABMAETCS 0GKUT HEOBONKEHHBIX («3eneHbiX») aHoAoB, npu kotopoM CO, BhILENAETCS OT CropaHus
neTyunx KomnoHeHToB neka. Ewe sbibpockl CO, NponcxogaT npu Npokanke KOKca, KOTOPLIN BNOCNEACTBUK
MNCNOMb3YeTCs A5 NPOU3BOACTBA aHOOHOW MacChl MM 0BOMOKEHHBIX aHO4OB.

Takke Ouvokcupn yrnepoga BbiAeNnsAeTcst MPWM CKUTaHUW TOMMUBA, UCMOMb3yeMoro Ans NpouM3BOACTBA
aHOAHOW Macchl, U/MN 0DONOKEHHBIX aHOO0B.

5.3.3 BcnomoraTtenbHble NMpouecchl MNPy BbiNNaBKe antOMWHUA

Ewe ogHum mnctodHukom eeibpocos CO, SiIBNAETCA TOMMEO, UCMONb3yeMOoe B NIMTEMHOM Liexe Ans Ha-
rpeea MeTanna B npouecce obpaboTku nepen pasnUBKONM, a TakKe HEKOTOPOe KONMMYEeCTBO TOMMKUBA, KOToOpoe
MOKET MCMNOMNb30BaTbCa B nNpoLueccax opMUPOBaHMS KaTaHKN.

6 MBTO,D,I:I pacyeTa TeXHONMOrn4eCcKunx Bbl6pOCOB AWOKCUOa yrnepoga

6.1 OGwme nonoxeHnA

Mpsamble BeiGpockl CO, OT NPOM3BOACTBA ANOMWHUS PACCHMTHIBAIOTCA C UCMONb30BaHWEM OLHOTO 13
[BYX YPOBHEMN:

- yposeHb 1. Mcrnonb3osaHue opMyr, ONUCLIBAKLWNX KOHKPETHLIM NPOLECC C napaMerpaMu, Xxapak-
TEPHLIMKW 4K OTPACNK B LENoM (OTPacnesbLie napaMeTpsbi);

- ypoBeHb 2. McrnonbaoBaHue hopMyr, ONMUCLIBAKLWKMX KOHKPETHLIM NpoLece ¢ napaMetrpaMu, Xxapak-
TEPHBIMKW N8 KOHKPETHOTO NPOM3BOACTBEHHOIO yYacTka Ui NpeanpuaTusa (akTuyeckue AaHHble).

MpumeyvyaHunme — YpoBeHb 1 1M YPOBEHL 2 B HACTOSALWEM CTaHOapTe COOTBETCTBYHOT YPOBHIO 2 U YPOBHIO 3 MO
TexHu4eckomy pykosogcTey MIMIUK (cm. [2]).

Mpw pacyeTe npsambix BeIbpocos CO, cneayeT pykoBOACTBOBATLCHA CXEMOA, MPMBEAEHHON Ha pucyHKe 1.
Ons pacyeTa MHOMKaTUBHLIX yOErbHbIX NoKasaTeneil BbIOpOCOB NapHUKOBLIX ra3oB UCTONbL3YHOT YPOBEHb 2.

6.2 YposeHb 1. MeToponorus pacyeta Bbi6pocos CO, Ha OCHOBe OoTpacneBbix NapameTpoB

MeTogornorua pacyera B COOTBETCTBMM C ypoBHEM 1 ans pacyeTta obwmx npambix Beibpocos CO, He-
06xoaMmMo ocHOBbIBaTL Ha pacyete Bbibpocos CO, Ha KaXxOoM OTAENbHOM 3Tane npouecca, KOTopbie 3atem
CYMMUPYIOTCS AN pacyeTa o6wwmnx BeiOpoCcoB.

®opmynbl B 6.4.2 onpegensoT pacyeT 002 ans texHonorny Conepbepra, a 6.4.3 cogepxut popMynel
ONsi TEXHONOIMK C NPpUMEHEeHMEM NnpenBapuTensHO 000XOKEHHBIX aHOAOB.

6.3 YpoeeHb 2. MeTogonorus pacyeta Bbibpocoe CO, Ha ocHoBe (paKTMYECKUX AaHHbIX
npeanpuaTun

Haunbonee ToYHblE aHHbIE WHBEHTApM3auuun COZ nony4arTcAa npu MCNonb3oBaHUKU CbaKTMLJECKVIX AaH-
HbIX MO KOHKPETHOMY NPOU3BOACTBEHHOMY YHaCTKy UK NpeanpuAaTrio. 3TK gaHHble MOryT ObITb nory4eHbl HA
OCHOBE U3MEpPEeHUI, COEeNaHHbIX Ha MeCcTe UMW Ha OCHOBaHWKM JAaHHbIX OT NOCTaBLUMKOB. CDODMyJ'IbI NOEHTUYHBI
ncnone3yemMbelM B METOQWUKE B COOTBETCTBUK C YPOBHEM 1. O,ElHaKO crnefyet NCnone3oBaTh AaHHbIE, XapaKTep-
Hble MMEHHO ONna obbekTa unu npeanpuaTud, a He anda oTpacn1 B LEenoMm.

6

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 10/ 24
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-71099-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67908
https://gostexpert.ru/gost/gost-71099-2023?utm_source=pdf&utm_medium=67908&utm_term=page

rOCT P 71099—2023

6.4 Pacuet BbiGpocoB CO, OT NpoueccoB 3MeKTPONuU3a U NPOU3BOACTBAa 0GONOKEHHBIX aHORO0B

6.4.1 O6wme nonoxeHns

WNcTouHukamm Beibpocos CO, B pesynsTate npumeHeHus TexHonorvu Cogepbepra u TeXHONoruu ¢ npu-
MeHeHWeM nNpedBapuTernbHO 000XOKEHHBIX aHOAO0B SIBNAETCH 3NEKTPOnM3, a Npy NPoU3BoACTBE aHOOHOW Mac-
Cbl M 0DOMIKEHHBIX @HOAOB — MpOoKarka KoKca U 00XKr HeODOXHOKEHHbIX («3eMeHbIX») aHO4OB.

6.4.2 PacueT Bbi6pocoe CO, oT anekTponu3epos, paboTatowux no TexHonornn Copepbepra

TexHonoruyeckue Boibpockl CO, ana texHonorun Cogepbepra (cm. [3]) paccumTbiBaloT no opmyne

copb H sz c & c 44 MO
E(302 =My '((Pam ~Manm —May - Moy — Mpgns — MneHa) 'E"‘Ecoz ; (6)
i Ecop,é .
A& Eco, — BbIBpoc AuokcKaa yrnepoaa oT 3NeKTPOonM3HbLIX KOpNycoR, T/roa;
Mp — obulee npon3BoacTBO MeTanna, T Al/rog
P, — pacxop aHogHOW macchl, T/TAI;
MgM — noTepu aHOAHOW Macchkl ¢ BoaopoadoMm, T/TAl;
Mgi, — noTepu aHOOHOW Macchkl ¢ Cepon 1 3onoi, T/TA,
MSM — NOTepu yrmepofa co CMOMNMMCTbIMK BelllecTBamMmu, T/TAI;
M, — NOTEpU yrrepoaa ¢ nbinbio, T/TAI;
MﬁeHa — MoTepu yrmepoaa ¢ yronsHon neHow, T/TAL,
E(";"c?z — yaenbHbIN BeIOpPOC gMoKkcuaa yrnepona npyv MOKPOW O4UCTKE OTXOASLUMX ra3oB COAOBLIM pac-
TBOpPOM, T/TAI;
44 5
1l CTEXMOMETPUYECKMIA KO3hhMUMEHT nepecyeTa yrnepoaa 8 CO,.

6.4.2.1 MNoTepwn aHOQHOW Macchl B CBA3W C codepxaHuemM B Hel Bogopoda (cM. [3]) paccyMTbIBAKOT No
dopmyne

Ho_ My
MaM—PaM'W’ (7)
roe MgM — NOTepW aHoOHOW Macckl ¢ BogopoaomMm, T/TAl,
M, — maccosas fonsa Bogopoaa B aHogHown macce, %.

6.4.2.2 MNoTepn aHOQHOW MaccChl B CBA3W C COAEpXKaHWeM B Hell cepel 1 3oMmbl (cMm. [3]) paccuuTeiBaOT
no dpopmyne

S,y t+Z
M5 —p . am am_ 8
am am 100 ( )
roe Mgfﬂ — noTepw aHOAHOW Macckl ¢ cepoit v 3onoi, T/TAI;
S,y — Maccosas Jond cepbl B aHOAHOW macce, %;
Z,,, — Maccosasi 1051 30/1bl B aHoAHOW Macce, %.

6.4.2.3 lMNoTepw yrmepoga co cCMOMUCTBIMU BellecTBaMu (cm. [3]) paccunTbiBaoT no dopmynam (9) n
(10).
[Mpy HAaNU4YUKM MOKPOW CTYNEHU ra3004UCTKN:

MgM — ’JC?\],‘I .W(;)M + Pch . Wé:M’ (9)
1000 100 1000 100
roe MgM — roTepwu yrnepoga co CMOMUCTLIMU BellecTBamu, T/TAI;
7
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Pccﬁ— BbIOpOC CMOMUCTLIX BEeLWecTB Yepes oHapb, Kr/TAI;
F’CFM— yaensHoe NocTynneHne cMonucThix BewecTs B [OY, kr/TAl;
chM— MaccoBasi A0oNs yrnepofa B CMOMNUCTLIX BelllecTBax, %.

[Mpw HAaNM4YMK CYyXOWN ra3o04UCTKN:

c Pcclgl .WCCM

M~ 1000 100’ (10)
roe MEM — MoTepu yrnepoga co CMONUCTLIMK BellecTeamu, T/TAI.
Mpwn aTom:
r nw
P$:(1_HK)'PCM+PCM’ (11)
rae 1, — 9M@DEKTUBHOCTb YKPbITUSA SMI@KTPOIU3epa, A0 ef;
Pg'h;"' — MaccoBasl Jons CMOMUCTLIX BELEecTB, BLIgeNnsaolWKnXcs B aTMocepy Npy nepectaHoBKe LUTLIPen

ONs anexkTponuaepos, paboTatowmx no TexHonorum Cogepbepra ¢ BEpXHUM TOKONOABOAOM, KI/TAI.

6.4.2.4 TloTepwu yrnepoga ¢ nbinbto (cM. [3]) paccumnTeiBatoT no dopmynam (12) u (13).
Mpy HANUYUKU MOKPOW CTYMEHMW rAa3004YUCTKK:

fos] c r c
Pnblnb X WI'IbIJ'Ib Pﬂhll"lb " WI'IbIJ'Ib

M =000 100"+ 1000 100" (12)
rae Mﬁbmb — MoTepu yrnepoga c noineto, T/TAl;
Pncfmh — BbIOpOC NbINK Yepes oHapsk, Kr/TAI;
Pl — yOenbHoe noctynnenue nbinu 8 FOY, kr/TAl;
WS ., — MaccoBas fons yrnepoga B noinu, %.
[Mpwn HAaNM4YMK CYyXOWN rasoo4UCTKN:
!sblnh :%'%’ (13)
1000 100
rae M§,,,, — moTepu yrnepoaa ¢ Abinbio, T/TAL
Mpwn aTom:
Pncgnb:(1_nK)'Pl'lrhlnb' (14)

rae 1, — 3MEKTUBHOCTL YKpPLITUA 3MNEeKTponuaepa, 4onm eq.

6.4.2.5 ToTepu yrnepoaa ¢ yronsHow neHor (cMm. [3]) paccumTsiBaOT No popmyne

(o] = Pnaebrli); . WnCeHa (1 5)

neHa = 1000 100 '

rae MSq.. — noTepw yrnepoga c yronbHoi neHon, T/TAl;
PESX  — BbIXOA YrONbHOM NeHbl, Kr/TAI
WS, . — Mmaccosasi pons yrnepoga B newe, %.
8
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6.4.2.6 Bribpochl guokcmaa yrnepoga npyu MOKpOW 04MCTKE OTXOAALLMX ra3oB COA0BbIM PacTBOPOM (CM.
[3]) paccunTbIBaOT MO hopmMyne

P 44
Mo _ "8S0p
Co, ~ 1000 ' 64 (16)
rae Eg‘g — y,CI,EJ'IbeH?I BbfﬁpOC OnoKCuOa yrnepona npu MOKDOﬁ O4YUCTKE OTXOOALLMX ra30B COO0OBbLIM pac-

TBOpOM, T/TAI;
PSO2 — yOdenbHoe NocTynneHne auokcuaa cepsbl, Kr/TAl;
N — 9P PEeKTUBHOCTb yNaBnMBaHna QUOKCKAA cepbl, 4ONK ef.

6.4.2.7 Konn4ecTBO CMOMNCTbIX BELLECTB Pg\'f BblOENALWMXCA B aTMOcdepy Npu NnepecTaHoBKe LW Thl-
pew ans anekTponusepos, paboTtatwwmx no TexHonornn Cogepbepra ¢ BepxHuM Tokonoasogom (cMm. [3]), pac-
CYMTLIBAKOT NO hopmyne:

nw 2
P =0,785 -d5 -h-q- ¢ pseap - (1- k) Ny, (17)
roe dn — ANaMeTp INyHKKU (ﬂpMHHT paBHbIM CpegHeMy OMaMeTpy y4acTKa WTbIpA, 3ane4eHHOro B Tefie aHo-
na), am;
h — CpeOHAA No ANeKTpornna3epy BbiCOTA NYyHKA (BbICOTa LUTBIPA B 3ane4yHon YacTu aHo,qa), AOM;
G — CTerneHb 3anoJIHeHNA JNTYHKW, 005K ef.;

€ — MaccoBasi ofs Neka B aHOOHOW Macce, 3arpyKaeMoi nepes nepecTaHoOBKOW LUTLIPER, Aonu en.;
Pyay — TUIOTHOCTL XUAKOW aHOAHOW Macchl, kr/am>;
k — BbIXO4 KOKCa nMpu OLICTPOM KOKCOBaHMMW neka, Oonv eq.;
n, — KOMW4ecTBO NepecTaensieMbiX WTbipei B pacyeTte Ha 1 TAL

Ortpacneeble 3HaueHus napameTpos us copmyn (7)—(17) ans pacyerta soibpocoe CO, npu npumeHe-
Huu TexHonorum Copepbepra ykasaHbl B Tabnuvue 1.

Tabnuya 1 — WCTOYHMKKM OaHHBIX, HEONPEAENEeHHOCTW W OTpacneBble 3HaYEeHWs NapameTpoB ONA OnpeneneHus
Beibpocos CO, anexkTponuepos, pabotaiowmx no TexHonorun Cogepbepra Ha OCHOBE METOAOMNOTMIA YPOBHEW 1 1 2
MeTtogonorusa yposHs 1 MeTtogonorua ypoBHs 2
LR MCTOYHKMK AaHHBIX HeonpensneHHoCT: WCTOYHMK OaHHbIX HeonpeRsngHHOCT:
A DaHHbix, + % A OaHHbIX, = %
PaKkTUYeckne AaHHble npej- PakTUyeckne AaHHble npea-
Mg, t/ron A PER 2 A PEA 2
nNpuATHA NpUATKSA
daKkTu4ecKue gaHHele npeg- dakTuyeckne AaHHele npea-
P, TITAI A Reh 25 & PeA 2-5
npuaATUA npuaATUA
- TunuyHoe oTpacnesoe 3Ha- PakTuyeckne AaHHble npea-
My, % 20 10
yeHue: 1,4 npuaTuA
s o PaKTUyeckne OaHHble npea- 10 PakTuyeckne AaHHele npea- 10
5y /0
aM npyATHA npyvATKSA
7z daKkTuyeckne AaHHble nNpea- 10 dakTuyeckne gaHHele npea- 10
;s /0
HM npuaATHA npuaTHA
- PakTU4ecKne faHHble npea- PakTuyeckne AaHHble npea-
Pew» kr/TAl 10 10
&M npusaATUA MpUATAA
¢ o TunuyHoe oTpacnesoe 3Ha- PakTnyeckue gaHHole npeg-
W % 20 10
YyeHue — 95 nNpUATHA
on e daKTUyeckne OaHHble npea- 10 PakTuyeckne AaHHele npea- 10
e A i npuATHA npyMATKSA
PaKTUYeckne OaHHble npea- PakTuyeckne AaHHele npea-
P e KTITAI 2 Hea 10 i P 10
npuATHA npyMATSA

GostExpert.ru

https://GostExpert.ru/gost/gost-71099-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67908
https://gostexpert.ru/gost/gost-71099-2023?utm_source=pdf&utm_medium=67908&utm_term=page

rOCT P 71099—2023

OkoHYaHue mabnuuysi 1

MeTogonorus yposHs 1 MeTogonorus yposHs 2
MERENETP WcToYHUK gaHHbIX HeonpenenettocTs NCcTOYHUK AaHHbIX HeonpenenetHocTb
A OaHHbIX, + % A NaHHbIX, + %
dakTnyeckne gaHHble npeg- dakTnyeckne gaHHele npeg-
we o, 10 10
nbing: 70 NPUATNA NPpUATUA
dakTnyeckne naHHble npea- dakTryeckne AaHHble npea-
PR kr/TA & e 2—5 A P 2—5
neHa: npuATKA npuATUA
” dakTnyeckne gaHHble npeg- 10 dakTnyeckne gaHHble npeg- 10
0,
Whenar % NpuATUA npuaTUA
dakTyeckne gaHHble npea- dakTryeckne AaHHble npen-
Pso,, KrITAI i R 10 A P 10
2 npruaTnA npuaTuA
dakTrnyeckne gaHHble npen- daKkTuyeckne gaHHble npea-
1, 4onu eg. A Ped 10 A el 10
NpUATUSA npuATUS
dakTrnyeckne gaHHble npea- dakTnyeckne AaHHble npea-
d_.am A pea 25 o pen 25
n npuATKA npusATKA
dakTnyeckne gaHHble npea- dakTryeckne gaHHble npea-
h, am at pea 25 a Pen o5
NPUATNA NpUATUA
dakTnyeckne gaHHble npea- dakTryeckne gaHHble npea-
g, oonv ef. A PeA 2—5 A PeA 2—5
NPUATNA NPUATUA
dakTnyeckne gaHHble npea- dakTryeckne gaHHble npea-
¢, nonu en. A ped 2—5 A peA 2—5
NpUATKA NpUATUA
dakTnyeckne gaHHble npea- dakTryeckne aaHHble npen-
Po . KEOM3 A pen 25 A pea 25
Ham npuaTua npuaTKA
dakTrnyeckme gaHHble npea- daKkTuyeckne gaHHble npea-
k, nonu eq. A peft 2—5 A pen 2—5
NPUATUSA npuaTUS
dakTrnyeckne gaHHble npea- dakTryeckne AaHHble npea-
., Wt i HE 25 A PEA 2—5
w npuATKA npusATKSA

6.4.3 PacueT npamMbix Bei6pocos CO, , . OT aneKkTponusepos, pa6oTaloWmx NO TEXHONOMMU C
npUMeHeHUeM NpegBapuTeNbHO 060NOKeHHbLIX aHOAOoB

Texnonoruyeckne bibpockl CO, ANSA TEXHONOMMKU C NPUMEHEHeM NpeaBapuTenbHO 0BONOKEHHbIX aHO-
OB paccyMTbIBaoT no opmyne

oa 100-S, -7 c c 44
EC02 :Mp '([Pa 'W“Mnbmb _Mnenaj'mjl (18)
roe 58?32 — BbIGpPOC AMOKCKAA Yrnepoaa OT ANeKTponuMaHbix koprnycos, TCO,/roa;

o, — obluee nNpou3soAcTeo MeTanna, T Al/roa

M

P, — pacxon 0DOXOKEeHHbIX aHO4O0B HeTTo, T/TAI;

S, — wmaccoBas oons cepbl B 000dkeHHoM aHoae, %;
Z

— MaccoBas gons 3onsl B 060%0KeHHOM aHoge, %;

C S— -
M une noTepu yrnepoga c neinbio, T/TAl;
C o =
M feya — TOTEPU AMOKCWMAA YINEPOAA C YToNbHOW NeHOw, T/TAl

10

GostExpert.ru
https://GostExpert.ru/gost/gost-71099-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67908
https://gostexpert.ru/gost/gost-71099-2023?utm_source=pdf&utm_medium=67908&utm_term=page

C
rae Mpging

rOCT P 71099—2023

6.4.3.1 lNoTepw yrnepoga ¢ NbifbK PaccYUTbIBaOT No gopmyne

[es] fel
c Pl‘lbll‘lb . Wﬂblﬂb

r
Pm:lﬂh

M 4000 100 (19)
— MoTepu yrnepofga ¢ neinbko, T/TAI;
Prﬁ;’mb — BbIOpOC NbINK Yepe3 doHapsk, Kr/TAl,
WS . — MaccoBsas [ons yrnepoaa B nbinu, %.
MNpwn atom:
PI'ICEIJ'Ib = (1 = T]K) : Pi'll-blj'lb! (20)
rae 1, — 3MPEKTMBHOCTL YKPLITUS 3neKkTponusepa, 4onv ed.;
— y@enbHoe noctynnexve neinv B MNOY, kr/TAl;
6.4.3.2 lNoTepw yrnepoga ¢ yronbHOW NEHOW paccyYnTbLIBaOT No popmMyrne
BbiX c
e = s @)

c
roe M neHa

BblX
PI'IBHa

Cc
WI'IBH&

— MoTepu yrmepoda ¢ yronsHoW neHon, T/TAl
— BbIXO[ YrONbHOW NeHbl, Kr/TAI;

— mMaccoBasd gons yrnepoga B neve, %.

Ortpacneeble 3HaveHWs napameTpos 13 chopmyn (18)—(21) ana pacyera Boibpocos CO, npu npumeHe-
HWW TEXHOMOIMK C NPUMEHEHNEM MNPenBapuUTeSibHO O0OXOKEHHBIX aHOOO0B yKasaHel B Tabnuue 2.

Tabnuya 2 — VICTOYHWMKM OaHHbIX, HEONPEAENEHHOCTW U OTPacneBblie 3HaYeHUs NapameTpoB AN onpedeneHns Bbl-
6pocos CO, anekTponuaepos, paboTalWwmx No TEXHONOMMK C NPUMEHeHUeM NpeaBapuUTenbHO 0BONOKEHHbIX aHOOB Ha
OCHOBE MeToaonorni ypoBHen 1 1 2

MeTtogonorua yposHs 1 MeTtogonorna yposHs 2
[NapameTtp
WCcTOYHMK OaHHbIX Heonpe,u,eneHa:OCTb MCTOYHMK OaHHBIX HBOI‘Ipe,D,BFIeH!:OCTh
AaHHbIX, *% [aHHbIX, +%
dakTuyeckne gaHHble npen- dakTUyeckne gaHHbIe npea-
Mp, T/rop A PeA 2 A Pen 2
npuaTuA NpUaTUA
P 1Al dakTU4eckue daHHble npea- 5 dakTuyeckue AaHHble nped- 5
ar npuaTuA NnpUaTUA
= TunuyHoE oTpacneBoe 3Ha- dakTuyeckue gaHHble npea-
S, % 50 10
yeHne — 2 NPUATUA
5 TunnyHoe oTpacneeBoe 3Ha- daKkTUYeckue gaHHble npea-
Zo 85 10
a yeHune — 0,4 NnpUATUA
dakTuyeckne gaHHble npea- dakTuyeckne gaHHbIe npea-
Pl .. KETAI & pEd 10 i P 10
npUATKA nprATKA
c g dakTuyeckme AaHHbIe Npea- dakTuyeckme AaHHbIe Npea-
W , % 10 10
Mbine MpUATUA NMpUATKUA
dakTuyeckne aaHHble npea- dakTuyeckne gaHHbIe npea-
1 Aonu en. A Pt 10 A PeA 10
npUATHA nprATUA
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OkoHYaHue mabnuupbi 2

MapameTp

MeTogonorus ypoBHsi 1

MeTogonorus ypoBHs 2

NcTOMHUK AaHHBIX

HeonpegeneHHocTb
NaHHbIX, +%

NcToUHUK AaHHbLIX

HeonpegeneHHoCcTb
naHHbIX, +%

BbIX
PneHas Kr/TAl

dakTuyeckme AaHHble Npea-
NPUATNA

2—5

dakTuyeckre AaHHble npeg-
NpUATHUA

2—5

c 0,
Whena: %

dakTnyeckme aaHHble npen-
npuaTnA

10

dakTnyeckne gaHHble npen-
npuAaTUA

10

6.4.4 Pacuet TexHonoruyeckux Bbibpocos CO, OT NpoKanku KoKca W Npou3BOACTBa OBONKeH-
HbIX aHOAOB

6.4.4.1 Pacuet Bbibpocos CO, OT npokanku Kokca

Ecnu npokanka Kokca OCyLLecTBrSeTca Ha anioMUHWeBsoM 3asofe, Bbibpockl CO, oT yrapa npu npo-
Karnke Kokca paccynTeiBaroTcs no dopmyne (22). Mpu Mcnonb3oBaHUKM NPOKANEHHOTO KoKca B NPOM3BOACTBE
aHOAHOI Macckl M NpegBapuUTENbHO 0DOXKEHHbLIX aHOAOB BbIOPOCHI OT MPOKANKW KOKCa He Yy4YUTLIBaTCA.

gen R Ye WE 44
COz 100 100 12’

(22)

Kn

roe E002 — BbLIOpPOC AMOKCKHAaa yrnepoada oT npokanku kokca, TCO,/ron;

P, — pacxof CbIporo Kokca, T/rog;
Y, — yrap kokca, %;
WS — maccosas nons yrnepoga B kokce, %.
6.4.4.2 Pacuert Bbibpocos CO, oT obxura aHonos
Mo())«
BeiGpoc auokcuaa yrnepoaa ot obxura HeoBoXKeHHbIX («3efeHbIX») aHO40B CO, PaccunTLIBaIOT MO

dopmyrne

M- GA 0,086 7, (23)
roe GA — obbem npou3BoacTBa HEODOXKEHHBIX aHOO0RB, T/rod;
0,066 — Ko3thPULMEHT, YUUTBIBAIOLLNIA NOTEPWN NETYHMX, CMOMNNCTBIX, NEPECLINKK Npu 06XxMre HeoboXoKeH-
HbIX aHOOB.
OTpacnesble 3HaueHWs napameTpos u3 hopmyn (22)—(23) ana pacyeta Boibpocos CO, npw npokarnke
KOKCa yKasaHbl B Tabnuue 3.

Tabnuua 3 — WcToYHMKM O@HHBIX, HEONPEAENEeHHOCTU M OTPAaCcEBbIE 3HAYEHUS NApaMeTPOB ATs ONpeneneHuns Bol-
Bpocoe CO, Npu Mpokanke Kokca v Npou3BoacTee 0BOMCKEHHbIX aHOA0B Ha OCHOBE METOAOMNOrMiA YpoBHei 1 1 2

MeTogonorus ypoeHs 1 MeTtoaocnorua ypoBHs 2
MNapameTp
WNCcTOUHMK gaHHbIX HeonpeﬂeﬂeHEOCTb NcToUHMK AaHHbIX HEDI'IDB,D.EHBHEOCTb
naHHbIX, +% NaHHbIX, =%
P, T/ron dakTU4eckne gaHHble npeg- 2 PakTryeckne gaHHble npea- 2
npuUsaTAA npusaTUA
Y % dakTndeckne faHHble npea- 2—5 dakTnyeckne JaHHble npes- 2—5
nprATUS npuaTUsS
WS % TunnyHoe oTpacneeoe 3Ha- 20 dakTnyeckne gaHHble npeg- 10
yeHne — 95 NpUATUA
GA, T/rog, dakTnyeckne gaHHble npeg- 2 dakTnyeckne gaHHble npeg- 2
npraTus NpUATUSA
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7 MeToabl pac4yeTa BeliM4MHbI BLIOpOCOB nepdTopyrnepoanos

7.1 O6wue nonoxeHUNA

Ona pacyeta BeiGpocos MNPY B CO,-3KB Npu NPOM3BOACTBE NEPBUYHOrO anioOMUHUA UCTONL3YeTCA cre-
Ayrolas nocnenoBaTerbHOCTb:

- CHavara paccHYuUTLIBAKT MHTEHCUBHOCTL BbIGPOCOB Kaxaoro us asyx rasoe MY (CF, u C,Fg) Ha ToH-
HY NMPOW3BELEHHOIO NEPBUYHOIO antOMUHUS;

- 3aTeM 3Ha4YeHWUs UHTEHCUBHOCTW BLIDPOCOR YMHOXAKTCH Ha 0B Ml 0O0bem Npou3BoACTBa aNKMUHAS
3a pacyeTHbli NepuoA Bpemeru. [lanee Ans nepesoga B eauHnLbl CO,-3kB. BeIGpockl MY ymHoXatoTca Ha
cooTBeTcTBylowme NITI.

nrn ana CF, n C,Fg onpenensioTcs B COOTBETCTBUM C MEPEYHEM MAPHUKOBbIX a30B, B OTHOLIEHUN
KOTOPbIX OCYLLECTBMNSIETCA rOCYAaPCTBEHHbLINA yYeT BoiIOpOCOB NapHUKOBLIX ra30B W BeAeHWe KagacTpa napHu-
KOBbIX ra3oB, yTBepXOeHHoro [5].

Hanee npuBeaeHbl ABa oTAeNbHbIX NOAXOAa AN pacdeTa BbiOpocos MNPY Ha TOHHY antoMUHUSA C OTHO-
CUTENbHOW HEONPEAENEHHOCTLIO, BAPbUPYIOLENCS OT HU3KOW 40 BHICOKOWN.

YpoBeHb 1 — MeTo4onorus, No3eonAKLas NPOBOAUTL pacyeTbl HA OCHOBE (DAKTUYECKUX OaHHbIX Npeg-
NPUSATMA U YIMOBbLIX KO3 (PULIMEHTOB, XapaKTePHbLIX AN JAaHHON TeXHONOrK.

YpoBeHb 2 — MeTOAOMNOorus, npeanonarakas ucnonk3oBaHme akTUYeckux aHHbIX O AesATEeNbHOCTH
1 (hakTUYeCKNX YrMOBbIX KO3OULMEHTOB, XapakTepHbIX ANA 4AaHHOTO NPeanpysTus.

[laHHbIE O NPOM3BOACTBEHHbLIX NPOLECccax W YIIoOBbIX KO3MULNEHTAX KOHKPETHbIX NPeanpusaTUiA cre-
OyeT onpefenaTs Ha OCHOBE METOAO0MNOruK YpoBHA 2 ¢ HeonpedeneHHocTed MeHee 15 %. YpoeeHb 1 noga-
XOOUT Ans pacyeTta Bbibpocos MNPY Tonbko B TOM crny4ae, ecrnv UCnonb30BaHUE YPOBHS 2 HEBO3MOXHO MO
9KOHOMWYECKMM UM TEXHUYECKMM MPUYMHAM.

7.2 Metogonorus ypoBHA 1 ana pacyeta Boi6pocoB MY

OTOT MeTo OCHOBAaH Ha pacdeTax C MCNoNb30BaHWEM OaHHbIX 00 aHOOHOM adhdheKTe, XapaKTepHbIX Ans
JaHHoro obbeKTa, HO C UCNONb30BaHUEM CPefdHUX oTpacreBbiXx KO3ddULUEHTOB BMECTO KO3 (ULNEHTOR,
pacCYUTaHHbIX Ha OCHOBE M3aMepeHui ra3os MNPY Ha KoHKpeTHbIX o6bekTax. KoadduuymeHTel Boibpocos MY
v Bbibpockl B CO,-3KB CrieqyeT paccynTbiBaTh, Kak B METOLE YPOBHSA 2, C UCMONb30oBaHneM gopmynbl (27) B
7.3.2. PekomeHayemble CcpeaHue yrnoeble koapuumneHTel NpuBegeHsl B Tabnuue 4.

Tabnuya 4 — YrmoBble KoahdUUMeHTbl Ana pacdeTa Bbibpocos NPY oT npou3BoacTBa antoMUHWUSA MO PasfuyHbIM
TEXHOMOTUAM — MEeTO[ YPOBHA 2

Yrnosoi koachchuument ) 2) (kr MY/ Al/(MAHYTHI o
aHofHOro adhpekTa/BaHHO-CYyTKH) Magcasad nans, G,Fg(0F . %
TexHonorum

S HeonpeaeneHHoCTs, Foorg HeonpegeneHHocTs,

CF4 +9% ﬁ +%

CWPB 0,143 6 0,121 11

VSS 0,092 17 0,053 15

HSS 0,099 44 0,085 48

1) NaHHbIe nonyyeHsl NOCPEACTBOM M3MEPEHUIT Ha HECKOMBKMX yyacTkax (cm. [1]).

2) B kawaom yrnoBoM KoadULMEHTE 3anoKeHO NPeanonoXeHe 0 COOTHOLLEHUN BLIGPOCOB MO Pa3HbIM TEXHO-
noruam anektponusa: CWPB — 98 %, VSS — 85 %, HSS — 90 %. 3Tn npoueHTh! BbInNn NpeanoxeHsl H2 OCHOBaHUU
namepenni opakumm NPY, namepeHwnin Beixoga no raszy oTopy 1 3aKMOYeHUA IKCNEPTOR.

HeonpegeneHHocTH, ykasaHHble B Tabnvue 4, OTHOCATCA K onpedeneHvio cpefHeoTpacneBbiX Koad-
OULMEHTOB ANA KOHKPETHbIX TexHonormin. CneundundHblie ONa 3aBoga HeonpedeneHHocTn pacdyeta MY ¢
MCNonb30BaHUEM NOAX0AAa YPOBHA 1 C NpUMEHEHNEeM 3TUX KO3 PULNEHTOB MOTYT BbITe 3HAYUTENLHO BhILLIE,
YeM HeonpeneneHHOCTH, NoMy4YeHHbIE C MOMOLLBKD NOAX0Aa YPOBHA 2.
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7.3 MeToponorusa ypoBHA 2 gns pacyeta BbiGpocos M®Y

MeTogonorua ocHoBaHa Ha pacyeTax ¢ MCNoNb3oBaHWeM AaHHbiXx 00 aHoAHOM 3ddeKkTe ANs KOHKpeT-
Horo o6bekTa, AaHHbIX O MPOM3BOACTBE aniMUHUA 1 KO3 MULNEHTAX, OCHOBAHHbLIX Ha MPAMbIX MU3MEPEHUSIX
MY Ha obbekTax.

7.3.1 Pac4eT MHTEHCMBHOCTU BblGpocoB CF, n C,F; Ha TOHHY anoMUHuKA

Yrnosoit koadhruMeHT npeacTtasnseT cobon konnyectso krCF, Ha TOHHY NPOV3BEAEHHOTO anoMUHUA,
JerneHHoe Ha OTHOLWEeHWE MUHYT aHoAHOro 3chdpeKTa Ha BaHHO-CYTKU (YMCro paboTatoLwmx BaHH, YMHOKEHHOE
Ha konu4yecTBo pabo4ymx aHen). MNockonbky BbiBpockl MNOY M3mMepsATCs Ha TOHHY NPOW3BEAEHHOrO antomu-
HWS1, YIIIOBOWN KO3 (DMLMEHT BKITHOYaET BIIMSHKWE CUIbl TOKA Ha BaHHY (3MNeKTponM3ep) U BbIXo4 No TOKY — ABYX
OCHOBHbIX )aKTOpPOB, ONpedensLLnX KONMYeCcTBO antoMUHUA, MPOU3BEAEHHOIO B BaHHE (3MeKTponu3epe).

®opmynbl (24) v (25) cnegyeT Ucnonb3oBaTh, KOrga ycTaHOBNeHa CBS3b MeXAY TEXHONOrMYeCKMMM no-
KasaTensaMu aHogHoro adgdpekta u Bolbpocamu MAPY 1 npy 3TOM BegeTcs perncrtpaunsa aHogHoro addekTa
B MWHYTax Ha BaHHO-CyTKU. POpMynbl criegyeT MPUMEHATb A8 Kaxaon paboTalowein TMHUK 3neKkTponmsa
Ha nNpeanpuaTumn, YTobbl NONYy4YUTh yaenbHble BeIBPOCH HA TOHHY anMtMUHWS, NMPOU3BEAEHHOMO AN Kaxaon
TIMHUK 3MeKTponuaa.

MeToZ OCHOBaH Ha pacdeTax C WMCNonb30BaHWMEM OaHHbiX 06 aHogHOM adydpekTe, xapaKTepHbIX A4S
OaHHoro obbekTa, HO C UCNONb30BAHMEM CPEedHWMX OTpacrneBbiX KO3MMULMEHTOR BMECTO KO3 (ULNEHTOB,
paccyYMTaHHbIX HA OCHOBE M3MepeHUin rasor MPY Ha KOHKpeTHbIX 0ObekTax. YrnoBon KoadhduLmneHT Bbibpo-
cos CF, SCF4 33BUCKT OT UCMOMNb3YEeMOW TEXHOMOTMU MNONYYEHUS NEPBUYHOIO artoMUHUS U TEXHOIOTMYECKUX
napaMeTpoB npou3sBoAcTBa. CrnegyeT UCNonb30BaTh 3HAYEHWS YITOBbIX KO3 MULWEHTOB, NPUBEAEHHbIe B
Tabnuue 4.

OpraHusauun MOryT caMmoCTOATEeNbHO ONpedenaTh 3Ha4YeHus yrioBoro KoadduumneHTa SCF4 Ha ocHoBe
BbIMOMHEHHLIX UHCTPYMEHTAMNbHbLIX U3MEpPEeHUn. 3Ha4YeHWsA YIMoBbIX KO3 OULNEHTOB yCTaHABNMBAKTCA ANA
OTAENbHOro NpeanpUATUS U KOHKPETHON TEXHOMNOrMM NPOU3BOACTBA NEPBUYHOIO antOMUHUA C akTyanusauunen
He MeHee 0fHOro pasa B NATb NeT UMK NPU CYLLEeCTBEHHbLIX U3MEHEHUSX B TEXHOMOIMMM NPOU3BOLACTBA.

3HaueHne BecoBoro oTHoweHua C,Fg k CFy, (FCst ) NPUHUMAETCA B COOTBETCTBMM C AAHHLIMWU AN

CFy
pPa3nuUuYHBIX TEXHOMOrMIA NPOU3BOLACTBA NEPBUYHOTO aniMUHWA, NpUBeAeHHbIMUK B Tabnuue 4. OpraHusauum
TaKKe MOryT CaMoCTOATENbHO OnpeaensaTh 3HadeHns BecoBoro oTHoweHuna C,Fg k CFy (FCzFa ) Ha ocHoBe
CF,
BbIMOMHEHHbLIX UHCTPYMEHTaNbHbLIX M3MepeHunin. 3HadeHne Becosoro oTHoweHus C,Fy k CF, ycTaHasnueaert-
Cs1 4NS OTAENbHOro NpeanpuaTUS U KOHKPETHOW TEXHOMOrMK NPOU3BOACTBA NEPBUYHOIO antOMUHUA C akTyanu-
3alunen He MeHee OZIHOTo pa3sa B NSATb NEeT UMK NP CYLLEeCTBEHHbIX M3MEHEHUAX B TEXHONOIMMKW NPOM3BOACTRA.

Ec,ry =Ecr, Foufs (25)
A

rae ECF4 — yAenbHbIn MaccoBbli BeiGpoc CF 4 oT nponssoacTea antomuHus, TCF /1 Al;
ECst — yOenbHbln Maccoebli Beibpoc C,Fg oT nponasoacTea anoMuumns, TC,Fg/T Al;
CF, — yrnosoi koathuuneHT ana CF, (krCF4/TAl)/(MuH. aHogHoro agpgpekTa/BaHHO-CYTKN);

FC2F6 — BecoBoe oTHoweHne C,Fg/CF,, krC,oFg/krCF,.
CFy4
AEM — MuHyTbI aHogHoro addekTa Ha BaHHO-CYTKKM (MUH. aHodHOro adpdpekta/BaHHO-CYTKM).
AEM = AEF - AED, (26)

rae AEF — cpepHss yactoTa aHogHbIX 3hpeKTOB 3a Nepuoa, LWT./BaHHO-CYTKM;
AED — cpegHsas npogonKnTensHOCTe aHOAHbIX adhdheKkToB 3a nepuon, MUH/LWT.

7.3.2 PacuyeT 06wux BLIGpocos MNOY B T CO,-3kB

KonudecteenHoe onpenenenve Beibpocos nepdtopyrnepogos (CF,, C,Fg) ocyulecTenaetcsa opraHu-
3aUMAMM pacdeTHbIM MeTofgoM. PacyeT BeIBpoCoB nepdTopyrnepoaos BLINMOMHSAIT N0 OTAEMbHLIM Koprnycam
3MNeKTPonM3a ¢ y4eToM NPUMEHSEMO TEXHONOTUK NOMNyYeHUs NePEMYHOIO armoMuHKUs.
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CyMmapHbie 3Ha4eHMs BbIBpOCoB NepdTopyriepoaoB No opraHn3auum onpedensioTcsa nyTemMm CyMMUpo-
BaHVs BbIGPOCOB MO Kopmycam (cepusim) anekTporm3a. Mpon3BoACTBO ANEKTPOMUTUHECKOTO aniomMunns M,
BKMOYatoLLero HapaboTky NepBUYHOIO aniMWHKA B 3NeKTponvM3epax 3a OTYeTHbIN nepuof (cMm. [6]), onpe-
LOEensieTcs opraHu3auusaMn Mo Koprycam 3MeKTponu3a B COOTBETCTBUM C YTBEPXKOEHHBIMU Ha MPEeanpusaTUsix
TEXHOMOMMYECKUMI pernaMeHTamu.

ncpy _
Ecoy o = (ECF4 ‘AMcg, +Ecr, 'nrnczFﬁ)'Mp, (27)

ncpy .
roe Ecoz e — BBIOpOCH MOY, TCO-,
FIFI'ICF4 — noTeHuuan rnobanbHoro NnoTenneHus ans CF4;
I'IFI'ICZF6 — noTeHuuan rnobansHoro notennenus ans CoFg;

Mp — BbINYCK aniOMUHUSA (3NEKTPONMTMYECKOrO), T/rof.

[T gns nepgpTtopMeTaHa CF4 v nepTopataHa C2F6 onpeaensieTcs B COOTBETCTBUM C NepevyHemM nap-
HWKOBLIX ra30B, B OTHOLUEHWW KOTOPLIX OCYLLECTBMAETCA rocy4apCTBEHHLIA yYeT BbIOPOCOB MNapHUKOBLIX ra-
30B M BeJeHWe KafacTpa NapHWMKOBLIX ras3os, YTBEPXKOEHHOro pacnopsixkeHnem (cM. [5]).

7.4 MNMpoBepKa 4OCTOBEPHOCTU pacyeTa BbIGPOCOB NapHUKOBLIX ra3oB

7.4.1 NpoBepka AOCTOBEPHOCTH pacyeTa Boibpocos CO,

ViamepeHnss NnpoBOOMNKUCHL C NOMOLLBK MOBWMNBHOTrO MHpakpacHoro cnekTpoMeTpa ¢ Pypbe npeobpa-
30BaHueM. [Mocne npoBepkM OAHOPOLHOCTH NNockocTK oTbopa npob (cm. FTOCT P EH 15259) ©bin ycTaHoB-
NeH 30HA C NoforpesoM U BbiNM NpoaHanuMaMpoBaHbl BCe KOMMOHEHTH ¢ noaorpesom (CO,, CO u Bnara).
Tonbko kucnopopn Obln NpoaHanM3npPoBaH C NOMOLLLK NapaMarHUTHOW M3MepUTEeNbHOW CUCTEMBbI Ha BbIXOME
13 MHpaKkpacHoro cnekTpomertpa (cm. [7]).

M3amepeHus npoBooMNUCE B TEYEHME OQHOMO MeCsLIA Ha KaxaoM yyacTke oTbopa npob. MNpoeepka kadve-
CTBa NpOBOAUNACh A0 U3MePEHWUI (T. €. TMHEAHOCTL) U BO BpEMS M3MEPEHUI (KOHTPOILHBINA ra3, HyneBown ras).

7.4.2 MpoBepka JOCTOBEPHOCTHM pac4yeTa BbiGpocoB MY

AHanus gaHHbix uamepeHuii NPY Ha 38 obbekTax No NPOM3BOACTBY NEPBUYHOIO antOMUHWSA, BbINOMHEH-
HbIA nocne nybnukauunn B 2006 rogy oBHOBMNEHHbLIX KO3 ULMEHTOB ANA YypOBHSA 1, NOATBEPXAAEeT NpumMe-
HUMOCTb MeTofonorum yposHa 1 MUK pacueta Beibpocos CF, u CoFg, CBA3AHHBLIX C aHOOHLIM 3(DMEKTOM.
lMpoaHannanpoBaHHble JaHHble OXBaTbiBani BCE OCHOBHbIE TEXHONOMMW NPOM3BOLACTBA NEPBMYHOrO ankmMmmn-
HWS, BKMOYas 3NeKTPOnnM3 ¢ MCNonb3oBaHneM 000NCKEeHHbBIX aHOA40B 1M Banku npogasnvMBaHus No UeHTpy, ne-
pudpepuitHyo 0bpaboTKy 3MeKTPOnuM3epoB ¢ 0DOXCKEHHBIMWU aHogamu, TexHonorum Coaepbepra ¢ HOKOBLIM
M BEPXHMM TOKOMOABOAAMU. AHAINU3 OAHHLIX U3MEPEHUWIA Takke MOATBEPANUIN, YTO yrnoBble KO3thULUEHTBI
B ypaBHeHuu MITOUK ypoBHA 1 1 koadhdULMeHTsl NepeHanpsbxeHns ansa pacyeta Beibpocos MY Ha ocHoBe
AaHHbIX Mpouecca YyCTaHOBKM C aHoOHbIM 3docheKTOM COOTBETCTBYHOT CTATUCTUYECKMM OaHHbIM. [na Hanbo-
nee LWMPOKO MCNONb3yeMOR TEXHOMOIMI 3NeKTPONN3a C UCNONb30BaHNEM 0B0XOKEHHbIX aHoO0B 1 Banku npo-
OABMNVBaHWA MO LEHTPY pacluMpeHHbId Habop AaHHbIX M3MEpPEHWA MOLATBEPXKOAET, YTO HeonpedeneHHOCTb
uamepeHus napameTtpor ans ypoeHa 1 MIT3UMK 2006 roaa npeebiwaeT 6 %. AHanornyHsiM 06pa3om gaHHbIe
namepeHnn nocne 2006 roga noaTBepxaatoT 3a40KYMEHTUPOBaHHbIE KO3 dULMEHTbI YpoBHA 1 AN Apyrux
TEXHOMOMMIA, MCNOMb3yeMbIX A8 NPOM3BOACTBA NEPBUYHOIO anioMuHms (cm. [2]).

8 MH,qVIKaTVIBHbIe yOenbHbIe NOKa3aTenu BbISPOCOB NMapHWUKOBLIX ra3oB

[ns pacyeTa MHOMKATUMBHBIX YAENbHbBIX NOKa3aTeneil BbIOpOCOB NapHMKOBLIX ra30B criegyeT UCMnonb3o-
BaTb 3HAYeHMWs NOKa3aTernei, Nony4YeHHble Ha OCHOBE NPUMEHEHWS METOLONOMMU YPOBHSA 2, 38 UCKITIOYEHUEM
cny4aes, NpU KOTOPbLIX UCMOMb30BaHWe METOAONOMM YpoBHS 1 Ha OCHOBE OTpacneBLIx NapaMmeTpoB obecne-
4YnBaeT Donee BbICOKYH TOMHOCTb pacyeToB Bbibpocos [1PY.
MeToabl, KOTOpbLIE CriedyeT WCMNONb30BaTh ANS CPABHEHWS aHanOrMuYHbIX NPOW3BOACTE, NPUBEOEHLI B
Tabnuuax 5,6 n 7.
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Tadtnuua 5— Pacyer o6WMX NPAMLIX BEIDPOCOB OT aNeKTponuaa

Pesynerat pacqeta | CocTaenswume pacyeta KoMmeHTapum
DEE = ObLwme npsaMble BbIDPOCHI OT 3MEKTPONM3a, BLIpaXakTca B T
CO,-aks/T Al
ZESOZ Cymma Bbibpocos CO, oT pacxoda aHoAa Ha TOHHY Al
+ zE”CbV Cymma Boibpocos 1®Y, BeipaxkerHan B akeuBaneHte CO, Ha
Gly-anm TOHHY Al

Tabnuua 6 — Pacuyet 06wmx npsameix BeiBpocoB npu obxure aHOQoOB

Pesynbrart pacyeta | Cocrasnswwme pacyera KommeHTapuu

DAE = OB6wme npamMble Buibpockl 0T 0bxura aHogos (DAE), BelpaXeHHble B T
CO,-akB/T aHoAa

ZCO2 Cymma TexHonorudecknx seibpocos CO, npu o06xure aHo0B Ha TOH-
A HY OBONOKEHHLIX aHOAO0R

co Buibpocel CO, OT CKUraHma TOMmnuBa Ha TOHHY 0B0)OKEHHbLIX aHOA0B
+ 2,TONNMBO

Tatnuua 7 — PacyeTr 06LMX KOCBEHHLIX BbIDPOCOB OT 3MneKTponuMaa

Peaynetar pacyeta | CocTaenswume pacyeta KoMmeHTapuu
TIE = OB6wWue KocBeHHble BLIOPOCHI OT aMeKTponn3a, BblpaXeHHble B T
CO,-akB/T Al
Py MoTpebneHve anekTpoaHeprumn anekTponusom, MBT - 4/t
Eco2 an YoeneHeld koaduumenT Boibpocos CO, Ons anexkTpocetu, T
CO,/MBT - 4

Mpouecc BbIpaboTKU SMEKTPOIHEPrnu, T. €. TMOPOSHepPris, ras, yronk, agepHas aHeprus, ux komMoGuHa-
UMK, Takxke BnusaeT Ha Bbibpocsk! NI BeiBpockl NapHUKOBLIX ra30B OT MTMAPO3HEPreTUKN HAMHOIO HIKe, YeMm,
Hanpumep, OT 3NeKTPOIHepriu1, BoipabarbiBaemMoi Ha rase.

YaenbHbii koachduumueHT Beibpocos CO, aAns anekTpoceTy MoXeT GbiTh onpefeneH CneayoLWwuMmn Me-
TogaMu:

- pervoHanbHbI MeTon — MeTo[ KONMUMYeCcTBeHHOro onpedeneHdns KOCBEeHHbIX HepreTUHeckux Belbpo-
COB, OTpaXaeT CpeAHI MHTEHCMBHOCTL BbIOPOCOB MAapHUKOBLIX ra3oB Ha 06bLEeKTax, reHepuUpyloLLMX anek-
TPUYECKYI0 SHEepruo, KoTopasi noTpebnsercs npeanpusaTueM;

- PbIHOYHLIA METod, — METO KONMUYECTBEHHOTO onpeaeneHusl KOCBEHHLIX 3HepreTuyeckux Bolbpocos,
Ucronb3yeTcs Npu NoTpebneHun npeanpuaTUeM 3MeKTPUYECKOM SHePruK, NONyYeHHoW No ABYCTOPOHHUM [1O-
roBopam Kymnmu-npogaxy anekTPUYecKoin 3Hepruu, 3aknioYyeHHbIM B COOTBETCTBMM C NMpaBuiaMu ONTOBOro
PbIHKA 3NeKTPUYECKOoM 3HEePTr U MOLLIHOCTA UMK CEPTUGUKATAMN MPOUCXOXKOEHUS 3HEPTUN;

- (OM3NYECKUA MeToL — MeTOZ MCMOoNb3yeTCs Npy onpeaeneH KOCBEHHLIX 3HepreTM4eckux Bbibpocos
C y4eToM Joned NoCTYNMeHUs 3MNeKTPUYECKON SHEPTUM OT KaXA0ro KOHKPETHOrO BHELUHErO reHepUpYIoLLEro
o6bekTa B 06LLEM KONMUYECTBE SMNEKTPOIHEPTUM, MOTPEBNeHHON NpeanpuaTUeM. YKasaHHble O0Mnu onpeaens-
H0TCS BKNaO0OM KOHKPETHOTO BHELLHEro reHepupytolero obbekra B notpebneHnn 4na yana pacyeTHoi Mogenu
aNeKTPO3HEepPreTMHeckon CUCTEMbI, K KOTOPOMY OTHECEHO NpeanpusTue.

Ecnu npeanpusiTve, BbINOMHAKLIEE KONMUYECTBEHHOE onpedeneHne obbema KOCBEHHbIX aHepreTude-
CKMX BbIBpPOCOB MO PbIHOYHOMY MeToAy, NoTpebnseT aNeKTPUYECKYH 3HEePruio, MHopMaLMs O KOTOPOH He
Gbina 3asiBneHa ABYCTOPOHHUMM JOTOBOPAMMN UMK cepTUMKaTaMMU NPOUCXOXAEHUS SHeprim (ganee — He-
3asIBMEHHbIN OCTAaTOK ANEKTPUYECKON 3Heprim), To B 3TOM cryvae obbeM He3asBNeHHOro ocTaTka arnekTpuye-
CKOW aHeprum onpegensietcs nubo no perroHansHoMy, NMGo No dranydeckoMy MeToay.
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YOK 504.3:006.354 OKC 13.040.40

KnioyeBkble cnoBa: anwmuHuesas NMPOMBbILWLUNEHHOCTL, MNAapPHWMKOBbLIE Ta3bl, KOGde)MLI,MEHTbI Bbl6pOCOB,
OTYETHOCTb
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