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1 O6wme cBegeHUnNA

B 3TOil KaTeropMv WCTOUYHMKOB PACCMATPUBAIOTCA BbIGPOCHI M3  KOKCOBLIX Me4eil (To/bKOo
HeopraHn3oBaHHbIe BbIGPOCHI, BK/IOYas BbIGPOCH! OT 3arpysku, B pesy/ibTaTe yTeuek Yepes ABepb U
KPbILLKM, yTeUYeK W3 OTBOAALIMX Tpyb, 3akasky, MpoTajnkMBaHUs, O06e3yriepoxmnBaHns
M MPOV3BOACTBA TBEPAOro 6e34bIMHOr0 TOMAMBA). BbIGPOCHI OT BLITAXHbLIX TPY6 CKUraHus
1 nogorpesaTteneli BkatoueHbl B TA1c MPOM3BOACTBO TBEPAOIO TOMIMBA U ApPYrve 3HepreTudyeckue
OTPaCAV MPOMBILLIEHHOCTY 1 BbIGPOCHI OT MPOV3BOACTBA TBEPAOro 6€3/6IMHOMO TOMINBA (BO BPEMS
06e3yrnepoxmBaHus yras).

B o6LLeM, NPOM3BOACTBO KOKCA MOXHO Pa3fennTb Ha CTaAuy XpPaHEeHWst N TPaHCMOPTUPOBKM YIS,
3arpy3km KOKCOBbIX Meuyel, ralleHusi KoKCa W O4YMCTKU KOKCOBOro rasa. llpouecc okuraHus B
KOKCOBOI mneyn paccMmatpuBaeTcs B rnase 1.A.1.C; HeOpraHW30BaHHble BbIGPOCHI B pe3y/bTaTte
yTeuyek Yepes fBepb U ralleHns onucaHbl B 3TOW rnaBe. YTeuku 1 ralieHve npuBoAnUT K Belbpocam
BCEX OCHOBHbIX 3arpsi3HsIHOLLIMX BELLEeCTB, BK/toYas Tsxenble MeTanibl n CO3.

B nmpownom TBepAbiM 6e3jbIMHBIM TOMAVBOM ANIA Meyeidl C OTKPbITbIM OrFHeM AOAroe BpeMms
nonb3oBanncb gomosnagenbubl (Parker, 1978). HeopraHnsoBaHHbIe BbIOPOCHI, 0bpasyoLLmecs BO
BpeMa KapboHu3auuwn yrnsa Ansi NPOW3BOACTBA TBepAoro 6e34bIMHOr0 TOMAMBA, CUYMTAROTCS
He3HauMTeNbHbIMU. VIMeeTcs oueHb orpaHnYeHHas MHGopMaLms.

OXMAAETCS, YTO 3TW BbIBPOCHI BKItOUatOT okcugsl cepsl 1 asota, JIOC (HMJIOC (HemeTaHoBble
NeTyurie OpraHuyeckre COeAMHEHWs), a Takxke MeTaH), JeTyume Taxenble Metannbl u CO3,
obpasyloleca U3 yras. Ha MecTHOM YpOBHe YCTaHOBKa MO KapboHM3auuu Yras MOXeT
NpPeACTaBATb CEPbe3HbI CTOUHK 3arpPA3HEHNA BO3AyXa.

2 OnncaHvie NCTOYHVKOB

B 3TOM pasgene onucbiBaeTcs TEXHONOMMS KOKCOOBPAa30BaHWUS, a Takxke MpoLecc Mpon3BOACTBA
TBepZOoro 6e3/bLIMHOrO TONAMBa.

2.1 OnwucaHwe npouecca

2.1.1 Kokcoeas neys

Okono 90% kokca, noTpebngemoro cTpaHamu EC, ncnonb3syetcs Ans MPOU3BOACTBA MEPBUYHOrO
yyryHa. bonbluas yacTe pacxofyeTcs B AOMEHHbIX Meyax, 3a KOTOPbIMU CNefyroT YyryHonuTernHoe
NPOV3BOACTBO, MNaBW/bHble Meyn MO TMPOU3BOACTBY LBETHbIX MeTa/IoB U XMMUYeckas
NMPOMBbILLNEHHOCTb.

Ha pucyHke 2-1 npeacTaBfieHa yrnpoLLeHHas TexXHoMornyeckas cxema, otobpaxatroLlas Bblb6poch! B
pesynbTaTe KOKCOO6Pa3oBaHMS.

PykoBoacteo EMEIN/EAOC no mHBeHTapu3auMum Bbli6pPOCOB 3arpsA3HAIOLWMX BeLllecTB
2016 3



1.B.1.b HeopraHusoBaHHbIe BbI6pOCbl, 06pa3yrowmecs B
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aea 1.A.1.c

ObpaboTka

TpaHcnop- KokcoBas
TUPOBKa

nevyb

08uuLo |

PucyHok 2-1 TexHonornuyeckas cxema /i KokcoobpasoBaHUs, Hanbonee BaXkHbI NpoLiecc,
OTHOCALLMIACA K KaTeropum uctoyHmkoB 1.B.1.b MMpeo6pasoBaHme TBepporo
TonnMBa; BbIGpOChl, O6GpasylMecs MNpU COKUTaHUUM B KOKCOBbIX Mevax,
paccmaTpuBatoTcs B rnase 1.A.1.c.

Kokc 1 KokcoBble MoBOYHble MPOAYKTbl (B TOM UMC/ie KOKCOBBIA Fa3) MoJly4atoTcss € MOMOLLbHO
nMponv3a (HarpeB NpW OTCYTCTBUWM BO34yxa) MOAXOAALLMX COPTOB yras. K 3ToMy npoueccy Takxke
OTHOCUTCH  nepepaboTka KOKCOBOrO rasa AN yjajeHus CMof, aMMuaka  (06bl4HO
BOCCTaHaB/IMBAEMOro Kak cynbpaT aMMoHust), deHona, HadTanrHa, nerknx HeGTenpoaykToB U cepbl
[0 NCNONb30BaHNSA B KayecTBe TOMAMBa Anst Harpesa nedveli (World Bank Group, 1997).

B Liensx KokcoobpasoBaHUA HEOHXOAMMO MU3MEeNbUNTb, MepemeLlaTh U NPOCesaTb KAMeHHbI yrosb.
Yronb TPaHCMOPTUPYIOT B KOKCOBYIO Meudb, KOTOpas 3arpyxeHa cmecbto. [locie Harpesa B TeyeHne
14-36 yvacos npu 1 150 -1 350 °C 1 OTCYTCTBMN KMCNOPOAA 3Ta KOKCOBaHHaaA CMeChb BblAaBNVBaeTCA
N3 Kamep ANA OTAEeNeHVA KOKCa B CneuuanbHO MpejHasHadeHHble Anf 3TOoro BaroHel. B
JanbHenLeM pa3orpeTblil KOKC MOABEepratoT raleHuto.

Bbl6pochl, MpuUCyLLiMe KOKCOO6Pa3oBaHWMI, MOXHO OTHECTU K 4eTblpeM BCMOMOraTesbHbIM
npoueccam:

*  TPaHCMOPTMPOBKA M XPaHEHWE YIs: BeIBPOC KOKCOBOW Mbln;

*  KOKCOOb6pasoBaHMe U rallieHue: BbI6poC YrofbHOW 1 KOKCOBOW MbINK, a TakKe KOKCOBOIO rasa;

*  TPaHCMOPTMPOBKA M OUNCTKa KOKCOBOrO rasa: Belbpoc beHsona, Tonyona, kcunona, peHona, NMAY
(monuuuknmyeckx apoMaTnyecknx yrnesogopozos), H2S, HCN v NH3;
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*  OKMraHue KOKCoBOro rasa: Belopoc CxHy, SO2, NOx, CO, CO2, HF n caxmn.

KoKCOBbI Fa3z MOXHO WCMOMb30BaTb ANA HarpeBa KOKCOBbIX neyen mnam TPaHCNOPTNPOBAaTb 3a
npegesnbl HpOMBBOACTBeHHOVI naowaaknm (Hanp., B CeTb pacrnpegeneHnda nprpogHoro rasa),
yI'IOTp66I'IF|F| B KayeCTBe NCTOYHKKa SHEPTUn.

2.1.2 Teepdoe 6e30bIMHOE monnueo

KapboHusaumsa yrns gnsa npon3BOACTBa TBEPAOro 6e34bIMHOro TOMIMBa MPOUCXOAMT MpPU BbICOKOWA
TemnepaTtype, gocturatowiern 1 000 °C. imeeTcs Tpy MeToAa KapboHM3aUMK YIS, KOTopble Apyr OT
Apyra 3HauuTeNbHO OTANYaloTCA. B nepBoM MeToje yrofib KapbOoHU3NPYIOT B TPYOHbLIX Xene3HbIX
peTopTax, HarpeBaeMblX V3BHe C MOMOLLbIO MoayyYaemMoro rasa. l1pu MCNoNbL30BaHUM BTOPOro
MeTOo/a Yrosb HaxoAMTCA B 6ONLLLONM KaMepe 1 HarpeBaeTcs NnyTeM HernocpeCcTBEHHOro KOHTakTa ¢
NpoAyKTaMy TrOpeHWs nofyyaemoro rasa. B o06oux ciyydasx TOBapHbIA pPeakTUBHbLIA  KOKC
NpoCenBatoT, YTObbl MOAYUNTb MOAXOAALLME pasMepbl A1 UCNOAb30BaHUS B Mevax OTKPbITOro v
3aKpbITOro TMna. B TpeTbem MeTode yrofib KapboHU3NPYHOT NyTeM MCeBAOOXMKEHNS C MOMOLLIbIO
ropsiyero rasa, MPOM3BOAMMOro B pesy/bTaTe OKWUraHuWAa MOJlYYeHHOro YrofibHOro rasa, W
OTHOCUTENIbHO HebOoJbLINE YaCTUYKN NMPeccyrT Anst obpasoBaHus 6pukeToB (Parker, 1978). Huxe
npeAcTaeneHa obLlas TexHonornyeckas cxema.

n pOLIECC Teepaoe 6e3gbIMHOE
KapOOHM3aLUMNET L

—
o
=]
=
=
o
o

PucyHok 2-2 TexHo/IorMyecKasi cxema Npon3BOACTBA TBEPAOro 6e34bIMHOIo TonMBea
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npouecce Mcnosib3oBaHuA TBepaoro tonamea: NpeobpasoBaHue
TBEpAOoro TorJimsa

Takxe ANa MPOW3BOACTBA TBEPAOro 6e34bIMHOr0 TOMAMBA WCMOMb3YHTCS CUCTEMbl, B KOTOPbIX
NPUMEHSIIOT ONPeAeNneHHbIA TUN YIAs, HanpyMep, aHTPaLUTHYH Mblib, 6PUKETUPYEMYIO C LUATOM
NPV NoAXOAsILLE TeMNepaType 1 3aTeM NoABepraemMyto KapboHU3aLmu.

COBpEMeHHbIe YCTaHOBKW no Kap6OHI/I3aLlI/II/I yrna OCHalleHbl 3NeKTpoCTaTNYeCKnMn
NbiNeynoBuUTeNAMU, KOTOpble yAanAKT MUHVMYM 98% TBEPAbIX YaCTuL, BbIXO4ALLNX ra30B.

2.2 MeToankn

Bo Bpems nonyyeHus KOKCa KaMeHHbI yrofib HamnpasaseTcs (06blYHO nocne NMpou3BOACTBEHHbIX
onepauuii, KOTopble MO3BOMIAIOT KOHTPO/NMPOBATb Pa3Mep M KayecTBO Cbipbs) B CUCTEMY MeYei.
KokcoBas meub npeactaBnseT cOb6OM Kamepy, CAeNaHHYH U3 TePMOCTOMKUX KMpnM4Yen, obbluHas
wnpuHa kotopoii 0,4-0,7 M, BbicOTa - 4-8 M 1 AnvHa - 12-18 M. Ha kpblwe pacnonoxeHsl 3-5
3arpy3ou4HbiX OTBEPCTUMIA W1 ra3o0TBoj (‘BoCcxogdwiaa Tpyba’). O6biuHO ot 40 go 70 kamep,
yepeayoLLMXCa C HarpeBaloLMMIM CTeHKaMu, obpasytoT 6aTapeto KOKCoBbIX neyein (Dutch notes on
Best Available Techniques (BAT) 1997). OkuraHue rasa B ropeskax AbIMOXOAOB MexXay nedyammu
obecneymsaeT nogady Tenna Ana 3Toro npouecca. C uUenblo yaydweHua 3¢PekTUBHOCTA
NCMOIb30BaHNS 3HEPrun pereHepaTopbl PacnofioXeHbl HEMOCPeACTBEHHO MoJ neyaMu, Mo3BoAsAS
TennoobMeH AbIMOBBIX Fa30B 1 BO3AyXa ANS rOPeHns Uam Tonamea. KOKCoBbIV ras oT yCTaHOBKU A5
pereHepaLmm No6OYHbIX NPOAYKTOB ABNSETCA O6bIYHBLIM TOMNBOM A1 060rpeBa neyver ¢ HUXHUM
NoZBO/AOM ra3a Ha 60/bLUMHCTBE YCTAaHOBOK, OAHAKO TakXe MCMoJib3yeTcs JOMEHHbIA ras 1 MHOorAa
NPUPOAHLIV ras (AreHTCTBO MO OXpaHe okpyKatoLein cpeabl CLLUA (US EPA), 1985a).

Meun caenaHbl repMeTUYHBIMU 1 HarpeBaroTCs NMPU BbICOKMX TemmnepaTypax. Cpasy nocse 3arpysku
HaUMHaeTCst MPON3BOACTBO Mapa, ra3oB W OpraHNYecKX COeANHEHN, N UX BbIMYCK OCYLLEeCTBAAETCS
C MOMOLLbIO BOCXOAALUMX TPy B cucTeMy cbopa HeouMLeHHOro rasa. JleTyyne KOMMOHEHTI
noABepratTcs 06paboTke ANs U3BNEUEHUS FOPHOYMX Fa30B U APYrMx NO6OYHbIX NPoAykToB. Mocie
npouecca KOKCOBaHWS YAANATCA BepTUKasbHble ABEpPU C KaXAOro Topua Mneuu; AVHHbIN
TONKaTeNb BbITAAKMBAET KOKC W3 Meys B PesbCOBYHO TeNeXKy M MNepeBOo3UTC B GalleHHbIN
oxnagutesb. Tam AN OXaXAeHWst KOKCOBOMO MMPOra Ha Hero pacnblifioT 60/bLlUne 06beMbI BOABI,
yTObbl MPWU BO3AENCTBMM BO34yXa He MPOAOMXKANOCb ropeHve. B kauyecTBe anbTepHaATUBHOrO
BapvaHTa OX/IaXAEHUA MCNONb3YHT LMPKYASLUMIO MHEPTHOro rasa (asoTta), Takxke WU3BEeCTHOro Kak
cyxoe TyLleHne. KoKC MpocerBatoT 1 HanNpaesioT B AOMEHHYIO NMeyb UK Ha XpaHeHue.,

MpAMOI KOKCOBBIW ra3 BbIXOAUT Npu TeMnepaType okono 760-870 °C 1 6bICTPO OxNiaxjaeTcs nyTem
pacnblieHnss 060pPOTHOr0 MPOMBIBOYHOIO pacTBopa B S-06pasHyto TpyobKy. DTOT pacnbuinTeNb
oxnaxgaet raz ot 80 go 100 °C, ocaxzAaeT CMONbI, KOHAEHCUPYET pasfinyHble napbl U CAYXUT
HecyLell cpefoit AN CKOHAEHCUPOBAHHbLIX COeJUHEHWIA. B AekaHTaTope 3TW NPOAYKTbl OTAENSIOTCA
OT pacTBopa 1 3aTeM NnepepabaTbiBalOTCA B NPOM3BeSeHHbIe 1 NMPon3BoAHbIe cmosbl (US EPA 1985b,
van Osdell n ap.1979). 3ateM A5 AONOAHUTENBHOMO yAaneHus CMOJ 3TOT ras HanpasAseTcs Uan B
KOHEeYHbIVi 3KCTPaKTOp CMOJ, WM 31eKTpocTaTnyecknii nblieynosutens. Korga ras BbIXOAUT U3
3KCTPaKTOpa CMOJ, B HEM COAepXnTca 75% ammmaka n 95% nerkmx HedTenpoayKTOB, KOTOpble yXe
NPUCYTCTBOBAAN Ha BbIXOZe 13 nevn. AMMMaK N3BNeKatoT NGO B KayecTBe BOAHOMO pacTBopa nyTem
nornoLweHns BoAOW, NMBO Kak conb cynbdata ammMoHusa. a3, BbIXOAALIMIA K3 caTypaTopa npw
TemnepaTtype okosio 60 °C, HanpaBAseTcs Ha KOHeYHble OXNaAUTenu, rae ero 06bIYHO OxXNaxAaaroT
BOAOWN Npnbnn3snTensHo Ao 24 °C. Bo BpeMs 3TOro oxiaXAeHna OTAENATCA 1 BOCCTaHABNMBAOTCA
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HekoTopble HadTanVHbl, yBleKaemble CO CTOYHbIMU BoAaMW. OCTaTOYHbLIV a3 HanpaBnseTcs B
CKpybbep nerknx HepTenpoAyKTOB WAM 6eH30Ma, Haj KOTOPbIM LMPKYyAuUpyeT Taxenasa HedTAaHas
dpakums, HasblBaeMass MOrNOTUTENbHbIM MacnoM WAV KaMeHHOYrosbHOM CMOMoh. 3TO Macio
pacnbiifgeTcs Ha Bepxy abcopbLMOHHONM 6allHM € HacaAKoW, B TO BpeMs Kak vepes 6aLlHo NPOXoAnT
ras. [lornotutenbHoe Macao0 BAWUTbIBaeT oOkono 2-3% Beca Jerkux HedTenpoaykTos ¢
3$PeKTUBHOCTBLIO YAaNeHWs NapoB nerkux ¢pakumii Heptn B rase B npegenax 95%. HaceiweHHoe
NornoTUTe/IbHOE Mac/io HanpasAseTca Ha MPOTMBOTOYHYIO OTMAapHYH KOMOHHY. BogdHol nap w
napbl nerknx ¢pakumii HepT BOCXOAAT OT AUCTUANATOPA Yepes Ten00bMeHHVK K KOHAeHcaTopy U
BoAoOTAennTento. Jlerkne ppakumm HepTU MOXHO peannsoBaTb B KauecTBe CbIPOro MpoaykTa Uan
nepepaboTaTb ANA MU3BNeYeHUs 6eH301a, TONyona, Kcmaona n conbBeHT-HadThl (US EPA 1985b, van
Osdell v ap. 1979).

Mocne yaaneHus cMon, aMMmaka u nerknx ¢pakumnii HegpT 40 NCNOIb30BAHWSA 3TOrO rasa B kayecTse
TONAMBa OH HampaBfseTca Ha KOHeYHyk Adecynboypusaumio (Hanpumep, ¢ nomoubto Knayc-
npouecca) Ha KOKCOBbIX 3aBOAax. Y KOKCOBOrO rasa 0BOJIbHO BbICOKasi TenaoTa cropaHus, Nopsjaka
20 k[x/M3 (cTaHgapTHasi TemnepaTypa W pasneHue). O6bibvHO oT 30 go 40% 3Toro rasa
BO3BpalLLaeTcs ANA 3anpaBKy FOPHOYUM CUCTEMbl COKUFaHUS TOMAMBA KOKCOBbLIX Me4yeli, a 0CTaTok
NCMONb3yeTcs Ha YCTaHOBKe B ApYyrux Lensx Harpesa (US EPA 1985b, van Osdell n gp. 1979).

XoTA 6ONbLWMHCTBO 6eH30/10B MoAyvaloT U3 HedTW, HeKoTopble BOCCTAHABAMBAKOT MyTeMm
ANCTUANAUMN nerkuxX ¢pakumini HedTn KOKCOBbIX Meyelri Ha YCTaHOBKAx MOGOYHbLIX MPOAYKTOB
KOKcoBaHus. Jlerkme ¢épakumm HedTU NpeacTaBASIOT COBOM XeNTo-KOPUUHEBbIA HePpTenpoaykKT,
CoAepXallMin YyronbHbI/ ra3 ¢ Toukamm kuneHus mexay 0 m 200 °C (van Osdell n ap. 1979).
BONBLUMHCTBO YCTAaHOBOK MO MPOM3BOACTBY MOOOYHBIX MPOAYKTOB BOCCTAHaBAMBAOT fierkune
dpakynn HedTH, HO He BCe YCTAHOBKM MX NepepabaTtbiBatoT. Okosio 13-18 n nerkmux dpakumin HepTun
MOXHO MPOM3BOANTE B KOKCOBbIX Meyax, noaydast 1 Mr JOMeHHOro Kokca. Jlerkve ¢pakumm Hedtn
cogep>xart ot 60 o 85% 6eH30na (US EPA, 1985a; Loibl n gp., 1993).

2.3 Bbi6pochl

KokcoBasi neub npeAcTaBnsieT COOOM TNaBHbIA WCTOYHMK HEOPraHM30BaHHbLIX BbIOPOCOB B
atMocoepy. B pesynbTate npouecca KOKCOBaHUA BbIAENAOTCA okcuabl cepbl (SOx), okcuabl asoTa
(NOx), netyumne opraHuyeckne coegnHeHus (HemetaHoBsble JTIOC n meTtaH (CHa)), anokcna yrnepoga
(CO2), okuck yrnepoga (CO), ammmak (NHs), TBepable yacTuubl 1 TaXenble MeTannbl. Kak npasuno,
BbIOpOChl 3akmcy asoTa (N20) He cyuiecTBeHHbl. KOKCOBbIe Meuyn NpeAcTaBastoT cobol cepbe3HbIi
NCTOYHVK BbI6pOoCOoB MAY (moanumkanyeckmne apoMaTnyeckme yrneBogoposbl).

KOMMOHeHTbI KOKCOBOro rasa (MpsAMoro KOKCOBOro rasa) U Ux KoOHLUeHTpauusa npusejeHsl B Tabaue
2-1.

Ta6nuua 2-1 CocTaB NpsIMOro KOKCOBOro rasa (sammcreoBaHo 13 Winnacker, 1982)

KomnoHeHTbl KokcoBoro rasa| KoHueHTpauwnsa [06.-%]

H2 58-65

CHa 24-29
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TBEpAOoro TorJimsa

co 4.6-6.8
CxHy 2-4
CO2 1.5-2.5

Kpome 3Tmx KOMMOHEHTOB B COCTaB MPOV3BEAEHHOro KOKCOBOMO rasa Takxke BXOAAT ciefytouine
noboyHble MpoAyKTbl: cMOAbl, ¢eHon, 6eH3on, NupuanH, ammuak, HaS, HCN n CSz (cepHUCTbIR
yrnepog) (Winnacker 1982). B cekumMn BOCCTaHOB/IEHUS KOKCOBOW YCTaHOBKW (Hampumep,
nepepaboTka ammuaka, CMOj) MOTYT BbIAENSATLCA 3HauUMTeNbHble konndectBa HMJIOC, CHa, NHs n
TBepAble YacTuubl (OTHOCUTCS K chepe NnpumeHeHMs koga MIH3B 040201).

Bonee TOro, MoXxHoO aAnddepeHUNpPOoBaTL NOCTOAHHbIE AN Nepuoanyeckre BbIBPOCl B aTMochepy
(Dutch notes on BAT 1997):

+ [locTosiHHbIE BbIBPOCHI B aTMOChepy:

*  BbIOPOCHI N3 MECT XpPaHeHWS 1 TPAHCMOPTUPOBKM CbIPbS 1 MPOAYKLMN.
*  /ABepb Meuu 1 yTeuka yepes ynjoTHeHME KOHCTPYKLUN.

*  yTeuku BocxogsLuein Tpybbl,

*  YTeuKku yepes 3arpy3ouHble OTBEPCTUS,

*  06XMr B KOKCOBbIX Mevax,

*  CUCTeMbl BEHTUAALMM Ha rasonepepabaTbiBaroLLEen yCTaHOBKe,

*  yCTaHOBKa Aecynbdypusaumn.
HeperynspHble BbI6poCkl B aTMOCchepy:
. 3arpy3ka KOKCOBbIX neyen,

. Bblaya KOKCa,

. oxnaxjeHwe Kokca.

24 CpepcTBa perynvpoBaHus
3aepy3ka:

YacTuubl NbIAN 13-3a 3arpy3KM KOKCA MOXHO YAANATb C MOMOLLBIO CUCTEMbl MepenyckHbIX Tpy6 u
HarHeTaHuWs NMapa B BOCXOASLLYIO TPyOy WM perynmpoBatb, UCMob3ya TkaHeBble punbTpbl (World
Bank Group 1997).

KokcoeaHue:

YMeHbLlUeHe BbIGPOCOB yBenAWuYMBaeT pasMep Meden. bonblinve neyn yBennymMBalT 06beEM
3arpyskuy, Cokpallas HeobXOAMMYK 3arpy3ky W BbIFPYy3Ky, 4TO, B CBOK oOuyepesb, YMeHbLuaeT
KOMIMYECTBO COMYTCTBYHOLLUMX BbI6POCOB. Takke BbIOBPOCHI COKPALLAKOTCS BC/IEACTBME MOCTOAHHBIX
YCIOBUIA KOKCOBAHWSA, OUMNCTKU U KOHCTPYKLUMEN ABepeilt C HU3KOW BO3MOXHOCTBIO yTeuku, Hanp.,
raszoBoe ynnoTHeHue (Dutch notes on BAT 1997).

Bobiepy3ka:
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BbI6pOChl 13-3a BbIFPY3KM KOKCa MOXHO YMEHbLUUTb 3a CYeT NoAAepXXaHUA AOCTaTOYHOrO Nepuos
KOKCOBaHWsI, YTO MO3BOASAET m3bexaTb Tak Ha3bliBaeMOro ‘3eneHoro Bbixoda'. MOXHO ynpaBasTb
HeopraHM3oBaHHbLIMU BbIBPOCaMK C MOMOLLBI HAaBECOB, KPLITOrO TPaHCMopTa UAK nepemeLlaemMbIx
BbITSXKEK. XOPOLUen MpakTUKON SBAseTcs 06paboTka YNOBAEHHOro rasa B TKaHeBblX ¢uAbTpax
(World Bank Group 1997).

TyweHue:

Cyxoe TylleHVe MO CPaBHEHWUIO C MOKPbIM TyLLUEeHVEM Bbi3blBaeT MOHMXEHHbIe BbIbBPOChl. MOXHO
n3Bnekatb U GuIbTPOBaTb OCBOGOXAAMOLLMECH B pe3ysbTaTe CyXoro TylleHWs rasbl. B cnydae
MOKPOro TyLUEeHUs1 CnedyeT TMPUHSATbL Mepbl AN MpefoTBpaLLeHus MnepeHoca 3arpsAsHaHLLX
BeLLLeCTB 13 CTOYHbIX BOZA B Bo34yX (Dutch notes on BAT 1997).

BoccmaHoeneHue no60YHbIX NPOOYKMos:

Mpu nepepabotke nerknx ¢pakuynii HedTn, cMonbl, HadTanmHa, ¢eHona, aMmuaka MOXHO
MCNONb30BaTb CUCTEMbl YyNaBAMBaHWS Mapa. XBOCTOBble rasbl, MofyyYaemble B pe3ynbTaTe
Aecynbdypusaumm (yctaHoska Knayca), MOXXHO BEPHYTb B CMCTEMY KOKCOBOTrO rasa.

Oxcu2aHue KoKcoeo20 2a3a:

JblMoBble rasbl, Monyyaemble B pesynbTaTe 06XMra B KOKCOBbIX Medvax, cogepxaT NOx SO2 u
0COBEeHHO TBepAble YacTULbl Kak OCHOBHbIE 3arpsi3HstoLLMe BellecTBa. Bbibpockl SO2 3aBUCAT OT
cTeneHn gecynbdypursaynm KOKCOBOro rasa. Beiopocbl NOx MOXHO MOHU3UTbL C MOMOLLbIO METOA0B
OKUFaHNSA HN3KOro ypoBHSA 06pa3oBaHmst NOx.

3 MeToAabl

3.1 Bbi6op meToaa

Ha PucyHke 3-1 nokasaHa npouegypa Bbl6opa MeTOAOB ANsi OLEeHKU BbIBPOCOB B pe3y/ibTaTe
npeo6pasoBaHna TBEPAOro Tonnnea. OCHOBHasA MAes COCTOUT B CieAytoLLeM:

*  Ecam goctynHa nogpobHas nHGopmMaLms, HEO6X0ANMO ee NCMOob30BaTb;

+  Ecim kateropusi NCTOYHMKOB SIBAAETCA KNHOYEBOW KaTeropuei, npumeHsieTcs YpoBeHb 2
WA NydWwnii MeToj, KpoMe TOro, cobuparoTcd MnogpobHble BXOAHble AaHHble. [epeBo
peLleHWl HamnpaBfseT MoMb30BaTeNs B TakuMX Caydasx K MeTody YpoBHA 2, Tak Kak
npeanonaraercs, 4YTo jerye mnoay4ymuTb HeObOXOAVMble BXOAHble JaHHble AN AAHHOrO
noAxoAa, YeM cobpaTb JaHHble YPOBHSA 06bekTa ANsi OLEeHKN YPOBHS 3.

*  AbTepHATMBHbLIA BapuaHT AN  MeToga YPOBHA 3 nMnpu  MNOMOLWM  AeTanbHOro
MOAeNVpOoBaHNSA Mpolecca He BK/IOYEH B JepeBo pelleHwi. OgHako JeTajbHoe
MOZenvpoBaHMe Bcerja BbIMOMHSAETCA Ha YpoBHe 06bekTa, MNpy 3TOM pesynbTarthl
MOZENNPOBaHNA MOXHO YBUAETb B BUAE AaHHbIX 06beKTa JepeBa peLueHuii.
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Henonbsosats
Wmetotea rm Oxgauensl eoe TOMBKD AEHHBIE
nEsHEE Mo ropezIe paboTsl K obnexa
obwekry? Ypoera 3
Hecnonbsosams
TOMBKO [IAHKBIE
obbexTa M
FHCTPANDNALMK
YpoBrA 3
Menonbsosats gastbie
Vieeca TexonoT Ao
pmengmff OERTENEHOCTH 0bLexTa
METOMKM : ypoBHA 2 w koatdl. BhiGpocod
MonyumTs pazbueky 4aHHbIX
Kntousaoi neTousue? mp,enrens:zncﬁ:m
roatdHyHaEHTOE BRIbpOCOE
Wenonsaosats
IHEMEHMA
knadbMUMEHTOR
BwifipocoE no
ymonEHu Yposea 1
PucyHok 31 AepeBo pelueHunin KaTeropmu NCTOYHUKA 1.B.1.b

MNpeo6pazoBaHue TBepgoro Toninea

3.2 TMopxop no ymonyaHuio YpoBHs 1

3.2.1 Anzopumm

Moaxod ypoBHsi 1 A pacyeTa BbIGBPOCOB MO Npeobpa3oBaHUIO TBePAOro TornaMea npegrnonaraet
MCnosib30BaHMe 06LLEero ypaBHeHs:

E3al'p9l3HVITE‘ﬂb = ARnpom3Bo,qCTBo x EF3aI’pH3HVITeJ'Ib (1)

rae:
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E3a|’pHBHVITeI'Ib = Bbl6p0C YKa3aHHOTI 0 3arpAsHnTend,
ARnpovBBop,CTEo = MoKa3aTe/lb akTUBHOCTU ANA npeo6pa3OBaH|/|9| TBEPAOro Tornanea
EF3aI’pF|3HVITenb = KOB(I)(I)I/ILI,I/IeHT Bbl6pOCOB ANA JaHHOr 0 3arpAsHnTena.

370 ypaBHeHME MnprMeHAeTCAd Ha HauMOHa/lbHOM YpPOBHE, MCMO/Ib3yA MNONHOE npeo6pasoBava
TBEPAOro ToniMBa (O6b|‘~IHO BblpaXKaeTcd B MacCe KOKCOBAHHOIO yrnda nam npomnssegeHHoro KOKca).

KoaddnumeHTbl BbIGPOCOB YPOBHA 1 AOMYCKAlOT YCPeAHEHHYH WM CTaHAAPTHYH TEXHOMOMUO U
BHeApeHMe 60pbbbl C 3arpsisHEHMEM OKpyXatoLlel cpefbl B CTpaHe U O6beAMHST Bce
BCMOMOraTe/bHble MPOLIECChl ANt MpoLiecca Npeo6bpasoBaHNs TBepAOro TOMNBaA.

B Tex ciyyasix, Korga y4uTbIBAlOTCA onpejeneHHble Mepbl MO COKPaLLeHU0 BblIOPOCOB, MeTOj
YpoBHS 1 NPUMEHATL HeNb34, U Toraa c/iefyeT BOCMNo/1b30BaTbCA METOAO0M YPOBHSA 2 N YPoBHSA 3.

3.2.2 Kos¢ppuyueHmsl 8616p0CcOE NO YMONYAHUIO

B 3ToM pa3gene npegcrtaBneHbl KO3GPuLMeHTbl BbIBPOCOB YPoBHSA 1 419 Npeobpa3oBaHNs TBEPAOro
Tonnvea. B 3To KaTeropum WMCTOYHWKOB MPOM3BOACTBO KOKCa, CYMTaeTca Hambosee BaXHbIM
NMpoLeccoM 1 NMo3ToMy UCMONb3YeTCH Kak noaxos YposHA 1. B nogxose YpoBHSA 2 TakxXe yunTbiBatoT
NPOWN3BOACTBO TBEPAOro 6e3/bIMHOro TONANBA.

KoaddunumeHTbl BbIGPOCOB MO YMOAYAHMIO ANA OCHOBHbIX 3arps3HSAIOLLMX BELLEeCTB U TSXenblX
MEeTaJiNoB, MpUYMeHsemMble B MPOV3BOACTBE KOKCA, 3aMMCTBOBaHbl U3 jJokyMeHTauun BREF anqa
Npou3BOACTBa YyryHa v ctaam (European Commission, 2012) n US EPA (2008).

KoaddumumeHTbl BbIBPOCOB COrnacHoO AokymeHTaumu BREF B OCHOBHOM MpuBefeHbl, UCXOAA WX
ornpegeneHHbIX Npeaesnos. 3TOT ANaNa3oH NHTePNpPeTnpyoT Kak 95% aoBepunTeNisHOro NHTepBana, B
TO BPeMs Kak cpefHee reoMeTpuyeckoe JaHHOro AmanasoHa BblIOpaHO B KayecTBe 3HayeHWUs AN1s
k03P PnLMEHTOB BbIOPOCOB, MPMBEAEHHbIX B TabauLe HuxXe.

KoaddunumeHTbl BoIBPOCOB uy' no ymosnyaHuto B3aTbl 13 Kupiainen & Klimont (2004) n ocHoBaHbI
Ha NpeanonoXeHnn, uTo YY/THas = YY/TH.

KoaddunumeHTbl BbIGPOCOB MO YMOAYAHUIO OLIEHMBAKOTCA Kak cpejHee reometpuyeckoe KB
n3 Theloke et al. 2008, Passant et al. (2002), European Commission (2012), Wenborn (1999), CITEPA
(2011), Weitkamp et al. (2005), US EPA (2011) n US EPA (2008) n HaumoHanbHOro LueHTpa no
ynpasneHuto Beibpocamum (2011).

' [ns ueneli paHHoro PykoBoAcTBa Ko3pduLUMEHTHl BbIGpocoB YY MNpUMHMMAOTCS paBHbIMU
koadodumumeHTam anemMeHTapHoro yrnepoga (3Y). bonee MofHyt0 MHPOPMALMIO MOXHO HalTn B
nase 1.A.1 SHepreTryeckmne oTpacIv MPOMbILLNEHHOCTH
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Ta6nuua 3-1 Kod3pdpuumeHTbl BbIGpocoB YpoBHA 1 1.B.1.b [Mpeo6pasoBaHme TBEpAOro

TonJimBa
KoaddpuumeHTbl BbIGPOCOB N0 ymonyaHuio YpoBHsA 1
Kog, HasBaHue

Kateropusa ncrounnka HO 1.B.1.b MNpeobpasoBaHue TBEPAOro TON/IMBA

Tonauso HET JAHHbIX

He npumeHsetca

He oueHeHO NXb, N'Xb

3arpasHutenn 3HaueHune EanHULbI 95% poBsepur. Ccblnku

MHTepBan
HuxHuii | BepxHui

NOx 0.9 |r/Mryras 0.2 4.6 |USEPA (2008)

Cco 460 r/Mr yrns 103 2110 |European Commission (2012)

HM/10C 7.7 r/Mryrna 0.6 77 US EPA (2008)

SOx 0.8 r/Mr yrna 0.21 3.5 European Commission (2012)

NH3 3.7 r/Mr yrna 1 10 European Commission (2012)

OKBM 347 r/Mr yras 75 1666 |European Commission (2012)

TYy10 146 r/Mryras 31 714 European Commission (2012),
Klimont et al. (2002)

T4Y2.5 61 r/Mryrns 13 290 European Commission (2012),
Klimont et al. (2002)

gy 49 % T42.5 33 74 Kupiainen & Klimont (2004)

Pb 0.38 r/Mr yrna 0.053 1.2 1)

cd 0.007 [r/Mryras 0.002 0.05 1)

Hg 0.012 [r/Mryras 0.004 0.03 1)

As 0.013 r/Mr yrns 0.002 0.1 1)

Cr 0.17 |r/Mryrna 0.003 0.32 1)

Cu 0.048 |[r/Mryraa 0.007 0.09 1)

Ni 0.12 r/Mr yraa 0.003 0.3 1)

Se 0.016 [r/Mryras 0.0016 0.16 1)

Zn 0.22 r/Mr yrna 0.072 0.551 |1)

nxan/o 3 MKr-TEQ/ Mr yrna 0.3 10 UNEP (2005)

BeH3o(a)nupeH 0.16 r/Mr yras 0.011 7.4 Wenborn (1999)

BeHso(b)dnyopaHTeH 0.2 r/Mr yras 0.01 9.1 Wenborn (1999)

BeHnso(k)pnyopaHTteH 0.1 r/Mr yraa 0.01 4.7 Wenborn (1999)

NHaeHo(1,2,3-cd)nupeH 0.07 r/Mr yrna 0.01 3.4 Wenborn (1999)

1) CpeaHee reomeTpuuyeckoe 3HauveHue KB n3 Theloke et al. 2008, Passant et al. (2002),
European Commission (2012), Wenborn (1999), CITEPA (2011), Weitkamp et al. (2005), US
EPA (2001), US EPA (2008) n HaunoHanbHOro LueHTpa no ynpasneHuto Beibpocamu (2011).

3.2.3  /faHHble no ocywecmensemoii deamensHocmu

B oTHOLLEeHWW AaHHbIX O MPON3BOACTBE KOKCA NUCMOJb3YHOTCSA CTaHAAPTHbIE CTaTUCTUYeCcKne JaHHble,
Kacalowmecs MNpomM3BOACTBa KOKCa W pacxoja Tonavea (Hanpumep, MexayHapojHoe
3HepreTnyeckoe areHTcTBO, OpraHmsauma ObbefnHeHHbIX Hauwmin, EBpoctat, MexayHapoaHbIl
WNHCTUTYT YyryHa n ctanu u T.4.).
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3.3 MNopaxop YpoOBHSA 2, 6a3mpyoLLMIACA HA TEXHONOTMU

3.3.1 Anzopumm

Moaxoa YpoBHA 2 aHanorvyeH YposHio 1. [lna npuMeHeHWsa noAxofa YpPOBHA 2, W AaHHbIE MO
OCYLLIeCTB/IAEMON AeATeNbHOCTU U KO3IPPULIMEHTbI BbIBPOCOB HEOHBXOAMMO pPasfeNinTb COrnacHo
pasHbIM MeTOAMKaM, KOTOPble MOTYT MCMO0/b30BaTbLCA B CTPaHe.

MoaXoZ Mo YPOBHHO 2 BbINONHSAETCS CefytoLLnM 06pasomM.

PasgeneHne Hp606pa3OBaHI/IF| TBEpAOro TonamBa B CTpaHe C Uelbo MOAeNnpoBaHWA pPasHbIX
NMPOAYKTOB U TUMOB MNMPOoLeCCoB, MPONCXoAALLNX B HaLUMOHaNbHOM NPOMBbILLINIEHHOCTU MO CANCKY:

*  onpejeneHVeM MPOW3BOACTBA, WUCMOMb3Ys KaXAbli OTAENbHbIA MAPOAYKT W/VAW TUMbI
npoLeccoB (B popMynax janee BMeCTe Ha3bIBAKOTCA «METOANKM») OTAENBbHO; 1

*  MpUMeHeHus KO3GPMLMEHTOB BbIGPOCa B 3aBMCUMOCTU OT UCMO/b3YEeMOM TEXHONOMUN ANS
Kaxzaoro Tuna npotecca:

Esaep}BHumeflb = Z AR 1D 160, Mexi X EE, X (2)

mexHonocuu
rae:

AR NpPOV3BOACTBO,METOAMKA = Nnpon3BOANTENBHOCTb B paMKax KaTteropmnm MCTtoYyHmka, C
MCNosib30BaHEM xapaKTepHon TexHosormn

EFrexnonorus,zarpsizhurens = kKo3pPunLUMeHT BbIBPOCOB ANA JAAHHOW TexXHonormm u
3arpsAsHuTens.

B cTpaHe, B KOTOPOW BHeApsieTCs TONbKO OfHa MeTOoAMKa, KO3IpPUUMEHT MPOHMKHOBEHMWS byseT
100 % v anropnT™ yMeHbLLaeTcs A0:

B = AR semao, mesosoeun * EF pecuosocin, sapmamen 3)
rae:
EBaI'pHBHVITeJ'Ib = Bbl6pOC YKa3aHHOrI0 3arpAasHnTend,
ARnpoussoacteo = nokasaTe/ib aKTUBHOCTU A/ Npeobpa3oBaHus TBEPAOro TOM/mMBa
EFsarpashnrens = K03bbMLMeHT BbIBPOCOB A8 JaHHOrO 3arpsa3HUTens.

KoaddunumeHTbl BbIOPOCOB B JaHHOM Moaxode OyayT BKIOYaTb BCMOMOraTefbHble MpoLuecchl A5
npeo6bpasoBaHWs TBEPAOro TOMMBaA.

3.3.2 Kos¢pgpuyueHmeol 8bi6pocoe e 3a8UCUMOCMU OM MexXHO/02UU

B aToM pa3gene npegcrtaBneHbl KO3GPuLMEHTbI BoIBPOCOB YPOBHS 2 A5t Npeobpa3oBaHns TBEPAOrO
TonAmBea. PasnnyaeTcs BoceMb OTAE/bHbIX MPOLIECCOB:

*  YronbHas 3arpyska (tabnuua 3-2)
*  YTeuku yepes ABepu 1 KpbILKK (Tabnuua 3-3)
*  YTeuku 13 oTBOAALLMX TPY6 (Tabnnua 3-4)
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«  TyweHue Kokca (Tabamua 3-5)

+ [lpoTankmBaHue Kokca (Tabanua 3-6)

+  OTmauumBaHue (Tabnmua 3-7)

+  ObesyrnepoxuBaHue (Tabavua 3-8)

+  [pon3BOACTBO TBEPAOro 6e34bIMHOI0 Tonamea (Tabnnua 3-9)

KoaddunumeHTbl BEIBPOCOB NpurBeAeHbl B Tabanue Huke. PykoBOACTBO MO BbIGpOCaM OT CKUraHus,
BK/OYAs BbIGPOChl OT BbLITAXHbIX TPY6 OKUraHus v nogorpeBaTenel, npuBeAeHbl B KaTeropumm
ncroyHmkon 1.A.1.c.

MpeAnoYTUTENBHO MCMOB30BaTh KO3QPULMEHTb BbIOPOCOB ANA MPOLLECCOB B KOKCOrasoBbIX
3aBojax, npeactaBnsemble EBponelickoli Komuccurein (2012). Koraa koadoduLmeHTsl BbIGPOCOB ANs
APYrvX 3arpsaA3HSOWNX BeLecTB WUan npoueccos AoctyrnHel B US EPA (2008), OHW BK/IHOYEHbI B
Tabnuubl Ko3pduUmMeHTOB BbIGpPOCOB ypoBHA 2. EBponelickas Komuccua (2012) BkatoyaeT ypoBHU
BbIOBPOCOB A/1A KOKCOra3oBbIX 3aBOJOB B rocyjapcreax-uneHax EC Ha ocHoBe gaHHbIx 2005r., a
BEPXHME W HWKHME npeAenbl OTPaXalT pPasAnNyHble YpPOBHW 60pbbbl € 3arpsA3HeHuneMm.
KoadoumuymenTsl BbibpocoB 13 US EPA (2008) oTHocATCA K cpeAcTBaM perynvpoBaHua 4o NESHAP
(HaumoHanbHble CTaHAapPTbl Ha BbIOPOCHI OMACHbLIX 3arps3HUTENe BO34yxa), ecnu Apyroe He
0603HayeHo B TabimLax, YTo, No-BUAMMOMY, XOPOLLO COrnacyeTcs C gnanasoHamu Ko3$¢dmumeHTos
Bbl6pocoB B EBponelickoin Komuccum (2012) B ciayydasx, korga KB 4ocTynHbl AnS 060X MCTOYHWKOB U
CpaBHeHMe BO3MOXHO.

KoaddunumeHTbl BbIBPOCOB COrnacHoO AokymeHTaumn BREF B OCHOBHOM npuBeAeHbl, UCXOAS WX
onpejeneHHbIX NpeAenos. OTOT AMana3oH NHTePrpeTUpYIoT Kak 95% AoBepuTenbHOro MHTepBana, B
TO BpeMs Kak cpejHee reoMeTpuyeckoe AaHHOrMO /jManasoHa BbIOpaHO B KayecTBe 3HayeHus Ans
ko3¢ PnuMeHTOB BbIBPOCOB, NprBeAeHHbIX B Tabnuue Huxe. Korga koaddunumeHTsl Bbibpocos OKBY
JocTynHbl B EBponeiickon Komuccmn (2012), pacnpegeneHune yactuy no pasmepy ns US EPA (2008)
NCNOIb30BaNoCh A1 OLeHKM KoadpPunLmeHToB BbIopocoB TH1o 1 TH2s.

Ans  npou3BoacTBa TBepAoro 6e3AbIMHOrO TOMMBA AOCTYMHO O4YeHb Mano  MHbopMauuu
no koapdumumeHTam BbibpocoB. B pabote Parker (1978) yka3biBaeTcs, UTO OTpaboTaHHble rasbl B
pe3ynbTaTe HarpeBa psja peTopT, KapboHusupya 1 000 TOHH yrng B CyTku, OyayT cogepxaTb
KONUYeCcTBO ANOKCUAA Cepbl, paBHOE 0KOJO 2,5 TOHH B CyTKW.

Tabnnua 3-2 KoapouumeHTtbl Bbl6pocoB YpoBHA 2 1.B.1.b MpeobpasoBaHme TBepaoro
TON/INBA, YroJsibHas 3arpysKka

KoadpduumeHTtbl BbI6pOCOB YpOBHA 2

Kog, HasBaHwue

Karteropua uncrouHmka HO 1.B.1.b MNpeobpasoBaHue TBEPAOro TONMBA

Tonnuso He npumeHnmo

WH3B (echn npumeHumo)

TexHosnorum/metogmkm YronbHasA 3arpyska

PernoHanbHble ycnosus

TexHonorumn CHUXeHuA | Hecokpaly,.

3arpsA3HeHnin

He npumensetca

He oueHeHo NOx,4Y,Pb, Cd, Hg, As, Cr, Cu, Ni, Se, Zn, beH3o(a)nupeH, bBbeH3o(b)bnyopaHTeH,
Benso(k)dnyopaHTeH, UHaeHo(1,2,3-cd)nupenH, NXA4/®d, NXB, TXB
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1.B.1.b HeopraHusoBaHHbIe BbI6pOCbl, 06pa3yrowmecs B
npouecce Mcnosib3oBaHuA TBepaoro tonamea: NpeobpasoBaHue
TBEpAOoro TorJimsa

3arpasHutenn 3HauyeHue EanHMUbI 95% posepwmr. Ccbinku
MHTepBan
HuxkHuii | BepxHuii

co 2.7 r/Mryras 0.1 71 European Commission (2012)
HM/10C 7.7 r/Mr yras 0.55 77 US EPA (2008)
SOx 0.1 r/Mr yras 0.01 1 European Commission (2012)
NH3 0.3 r/Mryras 0.003 0.3 European Commission (2012)
OKBY 1.7 r/Mr yrns 0.3 10 European Commission (2012)
PM10 3.7 r/Mryrns 0.15 49 European Commission (2012),

US EPA (2008)
PM2.5 29 r/Mr yras 0.12 39 European Commission (2012),

US EPA (2008)

Ta6nuua 3-3 KoapodpuumeHTbl BbI6pocoB YpoBHA 2 1.B.1.b [Mpeo6pasoBaHme TBEpAOro
TON/INBA, YTEUKMN Yepes ABepU 1N KPbILLKKN

KoadpduumeHTtbl BbI6pOCOB YpOBHA 2
Kog, HasBaHwne
Kateropusa ucrounuka HO 1.B.1.b MpeobpasoBaHue TBEpAOro TOMNIMBA
Tonnuso He npumeHnmo
WH3B (echn npumeHumo)
TexHosnorum/meToamKm YTeUKM Yepes ABEPU U KPbILLKK
PernoHanbHble ycnosusa
TexHonoruu CHUXKeHuA | Hecokpalu,.
3arpAsHeHui
He npumeHsetca
He oueHeHo HM/OC,4Y,Pb, Cd, Hg, As, Cr, Cu, Ni, Se, Zn, beHso(a)nupeH, BeH3o(b)dnyopaHTeH,
Benso(k)dnyopaHteH, UHaeHo(1,2,3-cd)nmpen, MXA0/D, MXE, TX6
3arpasHurenn 3HaueHue EanHMLbI 95% posepwur. CcbiikK
WUHTepBan
HuHuii BepxHuit
NOx 0.9 r/Mryras 0.18 4.6 US EPA (2008)
co 10.4 r/Mryras 3 39 European Commission (2012)
SOx 0.7 r/Mr yrnsa 0.2 2.5 European Commission (2012)
NH3 0.6 r/Mryras 0.2 1.8 European Commission (2012)
OKBY 1.8 r/Mr yrnsa 0.5 7 European Commission (2012)
TY10 0.9 r/Mryras 0.24 3.4 European Commission (2012),
US EPA (2008)
TYz2s 0.7 r/Mryras 0.2 2.7 European Commission (2012),
US EPA (2008)
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1.B.1.b HeopraHusoBaHHbIe BbI6pOCbl, 06pa3yrowmecs B
npouecce Mcnosib3oBaHuA TBepaoro tonamea: NpeobpasoBaHue
TBEpAOoro TorJimsa

Ta6nuua 3-4 Ko3apdpuumeHTbl BbIGPOCOB YpPOBHA 2 ANA KaTeropym uctoyHukoe 1.B.1.b
Mpeo6pasoBaHue TBEPAOro TOMN/IMBA, YTEYKU U3 OTBOAALLUX TPY6

Koa¢pPpunumeHTbl BbIGPOCOB YPOBHS 2

Kog, HassaHue

Kateropusa ncrounuka HO

1.B.1.b MpeobpasoBaHue TBEpAOro TONINBA

Tonnuso

He npyumeHnmo

WH3B (echu npumeHumo)

TexHonorum/meToanku

YTeuKM 13 oTBOAALLMX TPYD

PernoHanbHble ycnosusa

TexHonoruu
3arpasHeHnin

CHUXXeHuA

Pre-NESHAP

He npumeHsetca

He oueHeHo NOx, CO, SOx, NH3, 4Y, Pb, Cd, Hg, As, Cr, Cu, Ni, Se, Zn HMJIOC, BeH3o(a)nupeH,

Benso(b)bnyopaHTeH, benso(k)dnyopaHteH, MHaeHo(1,2,3-cd)nupen, NXO4/P, NXB, TXb
3arpasHuTenb 3HauyeHne EAanHMUDI 95% poBsepwur. Ccblnku

MHTepBan
HukHUI BepxHuii

OKBM 7.7 r/Mr yrnsa 1.9 31 US EPA (2008)
TY10 3.8 r/Mr yrns 0.9 15 US EPA (2008)
TYzs 3 r/Mr yrns 0.7 12 US EPA (2008)
Ta6nuua 3-5 KoapdpuumeHTbl BoIGPOCOB YPOBHA 2 ANA KaTeropum uctouyHmkos 1.B.1.b

Mpeo6pasoBaHve TBepAOro TOM/INBA, TyLUEeHMe KOKCca

KoadpduumeHTtbl BbI6pOCcOB YpoBHA 2

Kog, HasBaHwue

Kateropusa ncrounuunka HO

1.B.1.b

NMpeo6pa3oBaHue TBEPAOro TON/INBa

Tonnuso

He npumeHnmo

WH3B (echn npumeHnmo)

TexHosnorum/metogmkm

TyweHune Kokca

PernoHanbHble ycnosua

TexHonoruun
3arpAsHeHUi

CHUXXeHuA

Hecokpalu,.

He npumensetca

He oueHeHo NOx, HMJIOC, SOx, 4Y, Pb, Cd, Hg, As, Cr, Cu, Ni, Se, Zn, bBbeH3o(a)nupeH,
Benso(b)bnyopaHTeH, benso(k)bnyopaHTeH, MHaeHo(1,2,3-cd)nupen, NXA4/d, NXB, TXB
3arpasHuTenb 3HaueHue EauHULbI 95% posepwur. Ccbiikn
WUHTEepBan
HuXHuii BepxHuit

co 447 r/Mryras 100 2000 European Commission (2012)
NH3 2.8 r/Mr yrns 1 8 European Commission (2012)
OKBY 22 r/Mryras 10 50 European Commission (2012)
TH10 5.1 r/Mr yrnsa 2.3 11 European Commission (2012),

US EPA (2008)
TYz2s 4.3 r/Mr yras 1.9 10 European Commission (2012),

US EPA (2008)
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1.B.1.b HeopraHusoBaHHbIe BbI6pOCbl, 06pa3yrowmecs B
npouecce Mcnosib3oBaHuA TBepaoro tonamea: NpeobpasoBaHue
TBEpAOoro TorJimsa

Ta6nuua 3-6 KoadppuumeHTbl BbIGPOCOB YPOBHA 2 ANA KaTeropymm wuctodyHukos 1.B.1.b
Mpeo6pasoBaHue TBepAOro TOMNJIMBA, NpoTafKMBaHUeE KOKca

KoadpduumeHTtbl BbI6POCOB YPOBHA 2

Kog HasBaHwne
1.B.1.b
He npumeHnmo

KaTteropusa ucrouHnka HO MpeobpasosaHue TBEPAOro TONAMUBA

Tonnuso

WH3B (echu npumeHumo)

TeXHOnOrMM/MeTOAMKM MpoTanknBaHne Kokca

PernoHanbHble ycnosus

TexHonoruun
3arpAsHeHuin

CHUXeHuA | KoHTponb BbITAXKKOI M TKAHEBbIM C])MﬂprOM

He npumeHsetca

He oueHeHO NOx, CO, HMNIOC, SOx, NH3, 4y, Pb, Cd, Hg, As, Cr, Cu, Ni, Se, Zn, BeH3o(a)nupeH,
Benso(b)bnyopaHTeH, benso(k)bayopaHteH, MHaeHo(1,2,3-cd)nupen, NXA4/®P, NXB, TXb
3arpasHuTenb 3HaueHue EanHMLbI 95% posepwur. Ccbiikn
WHTepBan
HuHuii BepxHuit

OKBY 314 r/Mr yrns 63 1568 US EPA (2008)

TY10 136 r/Mr yrnsa 27 680 US EPA (2008)

TY2s 52 r/Mr yrns 10 260 US EPA (2008)

Ta6nuua 3-7 KoapdpurumeHTbl BbIGPOCOB YPOBHA 2 A KaTeropum wuctouyHukoB 1.B.1.b
Mpeo6pasoBaHMe TBepAOro ToNAMBa, oTMaumMBaHme

KoadpdpuumeHTtbl BbIGPOCOB YPOBHA 2

Kog, HassaHwue
1.B.1.b
He npyumeHnmo

Kateropusa ucrounuka HO MpeobpasoBaHue TBepAOro TOMNMBA

Tonnuso

WH3B (echn npumeHnmo)

TexHonorun/metoamnkm OTmaumBaHue

PernoHanbHble ycnosua

TexHonorumn
3arpAsHeHui

CHUXXeHuA Hecoxpau.l,.

He npumeHsetca

He oueHeHo NH3, 4y, Pb, Cd, Hg, As, Cr, Cu, Ni, Se, Zn, BeH3o(a)nupeH, BeHso(b)dnyopaHTeH,
Benzo(k)dnyopaHTteH, MHaeHo(1,2,3-cd)nupen, X440/, NXB, TXb
3arpAasHutenb 3HaueHune EanHuLbI 95% poBepur. Ccbinikun
WHTepBan
HuxkHUI BepxHuii

NOx 0.5|r/Mr yrna 0.1 3| US EPA (2008)

Cco 1|r/Mryras 0.2 5|US EPA (2008)
HM0C 3|r/Mryrnsa 1 15| US EPA (2008)

SO« 50| r/Mryras 10 250|US EPA (2008)
OKBY 8[r/Mryrns 2 40| US EPA (2008)

TY10 8|r/Mryrna 2 40| US EPA (2008)
T42s 8|r/Mryrna 2 40| US EPA (2008)
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1.B.1.b HeopraHusoBaHHbIe BbI6pOCbl, 06pa3yrowmecs B
npouecce Mcnosib3oBaHuA TBepaoro tonamea: NpeobpasoBaHue
TBEpAOoro TorJimsa

Ta6nuua 3-8 KoapduLmeHTbI BbIGPOCOB YPOBHA 2 ANA KaTeropymm wuctovyHukos 1.B.1.b
Mpeo6pasoBaHue TBepPAOro TOMN/IMBA, 06e3yrnepo>KmMBaHme

KoadpduumeHTtbl BbI6POCOB YPOBHA 2

Kog HasBaHwne
Karteropusa ucrousmka HO 1.B.1.b MNpeobpasoBaHue TBEPAOro TONAMUBA
Tonnuso He npumeHnmo
WH3B (echu npumeHumo)
TexHosnorum/meToamKm Ob6esyrnepoxuBaHue
PernoHanbHble ycnosusa
TexHonoruu CHUXeHuA | Hecokpaly,.
3arpAasHeHunin
He npumeHsetca
rXur
He oueHeHo
NOx, HMNIOC, SOx, NH3, OKBY, TY2,5, TY10, 4Y, Pb, Cd, Hg, As, Cr, Cu, Ni, Se, Zn,
BeHso(a)nmpeH, beHso(b)dnyopaHteH, bBenso(k)dayopaHteH, WHaeHo(1,2,3-cd)nupeH,
nxaa/o, Nxs, rxe
3arpasHuTenb 3HaueHue EanHMLDbI 95% posepwur. Ccbiikn
WHTepBan
HuHuii BepxHuit
co 15000 r/Mr yras 3000| 75000 US EPA (2008)

Ta6nuua 3-9 KoadpduumeHTbl BbIGPOCOB YPOBHS 2 A1l KaTeropmm UctouHmkos 1.B.1.b
Mpeo6pa3oBaHue TBepAOro TonmBa, Teepgoe 6e3abIMHOE TOMNJINBO

KoadpduumeHTtbl BbI6pOCOB YpOBHA 2

Kog, HassaHwue
Kateropus ucrounuka HO 1.B.1.b MpeobpasoBaHue TBEpAOro TONNBA
Tonnuso He npumeHnmo
WH3B (echn npumeHumo) 040204 Teepaoe 6e3apIMHOE TONANBO
TexHonorum/meToauku Teepaoe 6e3abIMHOE TOMANBO

PernoHanbHble ycnosua

TexHonorum CHUXKEHUA
3arpAsHeHUi

He npumeHsetca
He oueHeHo NOx, HMJIOC,CO, NH3, OKBY, T42,5, T4Y10, 4Y, Pb, Cd, Hg, As, Cr, Cu, Ni, Se, Zn,
Benso(a)nupeH, beHso(b)bnyopaHteH, Benso(k)bnyopaHteH, WHaeHo(1,2,3-cd)nupeH,
nxa4/®, NXs, X6

3arpAasHutenb 3HaueHue EanHuubl 95% poBepwur. Ccbinkun
WUHTepBan
HuxkHUI BepxHuii
SOx 2.5 Kr/Mr  3aKOKCOBaHHOro 0.1 10 Parker (1978)
yrna

3.3.3 YcmpaHeHue 3az2psa3HeHuli okpyxcaroujeii cpedsl

SddeKTUBHOCTb YCTPAHEHUS 3arpsi3HEHWI OKPYXKatoLLen cpelbl OLeHVBaeTcs no koadduumeHTam
BbIOPOCOB ANS1 PasNNYHbIX METOAOB KOHTPOAS, BKAOUeHHbIX B US EPA (2008). T.K. KO3GOULIMEHTbI
BbIOPOCOB B TabnnLax ypoBHS 2 XOPOLLUO COrNacytoTcs € KoadpduLMeHTaMmmn BbIOPOCOB 19 CPesCTB
perynupoBaHua o NESHAP (HaumoHanbHble CTaHAapTbl Ha BbIBPOCHI OMACHbLIX 3arpAsHUTENein
Bo3gyxa) B US EPA (2008), 3¢deKkTMBHOCTb YCTpaHeHWs 3arpsisHEHW OKpyXatoLel cpeabl
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1.B.1.b HeopraHusoBaHHbIe BbI6pOCbl, 06pa3yrowmecs B

npouecce UCnosib30BaHUA TBepaoro ronnuea: NMpeo6pasoBaHue

TBepAaoro TtonJimea

OoLEeHMBaeTCAa Kak ynydileHne AaHHOI7I TEeXHOIOrMM No OTHOLLUEHWIO K CpeacTBaM perynmpoBaHuna A0

NESHAP.

Ta6nnua 3-10 3¢PeKTUBHOCTL

ycTpaHeHus

ANA KaTeropum ncTtoyHukos 1.B.1.b

TylleHMe KoKca

3arpAsHeHU

oKpY>KatoLLein

cpeabl 2

MNpeo6pasoBaHve TBepAOro TOMIUBA,

KoadpdpuumeHTbl BbIGPOCOB YpOoBHA 2

Koa, HassaHue
Karteropusa ucrousmka HO 1.B.1.b MpeobpasoBaHue TBEpAOro TONAnBa
Tonnuso He npumeHnmo
TexHonorum/meToauku TyweHune Kokca
TexHONOrMn CHUKEeHUA 3arpA3HEeHUN 3arpasHutenb | 9 PeKTMBHOCTD 95% poBsepur. CcblnKku
WUHTEpBan

BeanuunHa no HuxkHuii | BepxHuii

YMOIYaHUIO
Yucras BOAa, BbICOKas BbILLIKA, nnoxoe | OKBY 72% 60% 80% US EPA (2008)
obcnyKmBaHve
Yuctasa BOga, HOpPManbHasa BbIWKA, Haganexawee | OKBY 94% 85% 98% US EPA (2008)
obcnykmBaHve
pA3Has BOAQ, BbICOKasn BblLLUKa, nnoxoe | OKBY 47% 35% 55% US EPA (2008)
obcnyKmBaHue
lpA3Has BoAa, HOPManbHaA BbIWKA, Hagnexauiee | OKBY 90% 80% 95% US EPA (2008)
obcnyKmBaHue
Ta6bnuua 3-11 3¢PeKTMBHOCTL YyCTpaHEHUsi 3arpsisHeHWIA okpyXkawLlelh cpegbl 2

Ana kateropmvm ncrouyHukos 1.B.1.b
npoTanKMBaHue KoKca

Mpeo6pa3oBaHue TBEpAOro TONJMBaA,

KoadpdpuumeHTbl BbIGPOCOB YpOBHA 2

Kog, HasBaHue

Kateropusa ucrounuka HO 1.B.1.b MpeobpasoBaHue TBEpAOro ToNAnBa

Tonnuso He npumeHnmo

TexHonorum/meToauku MpoTanknsaHue Kokca

TexHoNornmn CHUXeHua 3arpa3ueuui’| KOHTpOﬂb BbITAYKKOMN U TKAHEBbIM ¢Mﬂpr0M

TexHONOrna CHUXKEHUA 3arpasHeHnn 3arpAasHutens | 3 deKTUBHOCTL 95% posepwur. Ccbinku
WUHTepBan
BeanuunHa no HukHuii | BepxHui
yMon4yaHuio
BbITAMKKa U CKpybbep OKBY 17% 10% 25% US EPA (2008)
HaBec v TKaHeBbIN GUNbTP OKBY 17% 10% 25% US EPA (2008)

3.4 MopgenupoBaHmne BbI6GPOCOB YPOBHSA 3 N UCMOJIb30BaHUE 06beKTHbIX
AaHHbIX

B aToM pasgene npeacTtaBreHa MHGOPMauLMa MO YPOBHKO 3 TOMbKO A/ KOKCOBbIX YCTaHOBOK.
Xopollass npakTuka 3akii4aeTcs B TOM, 4UTO6bl elle pa3 OTMETWTb, YTO B 3TOI KaTeropuu
NCTOYHMKOB [AO/IXKHbI 6bITb MpPeAcTaBieHbl TOJIbKO HEOpPraHW30BaHHble BbIGPOCH.. B kaTeropum
NCTOYHMKOB 1.A.1.C Takxe XOpoLUei NpakTMKoi 6yaeT oTyeT O Bbl6pocax, 06pasyroLLMXCH B
pe3ynbTaTe OKUraHWs B MpoLecce KOKCOobpa3oBaHUs.
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1.B.1.b HeopraHusoBaHHbIe BbI6pOCbl, 06pa3yrowmecs B
npouecce Mcnosib3oBaHuA TBepaoro tonamea: NpeobpasoBaHue
TBEpAOoro TorJimsa

3.4.1 Anzopumm

CyLLI,eCTByET ABa pa3HbIX cnocoba Mcnonb3oBaHWSA MeTOo40B OLEHKN Bbl6p0COB, KOTOpPbI€ BbIXOAAT 3a
npegenbl ONMCcaHHOroO Bbille NoAgxoa ANd KOHerTHOI7I TexHosornn:

*  JeTaNnbHOe MojennpoBaHue NpoLecca;
*  OT4YeTbl N0 BbIGBPOCAM Ha YpOBHE 06bekTa.

3.41.1 [eTtanbHoe MmoaesnmpoBaHmMe npotecca

OueHka BbIGPOCOB YPOBHS 3, UCMOb3ys 0CO6EHHOCTM MpoLiecca, BbIMOHAET OTAE/bHbIE OLIEHKY,
OTHOCSLLMECS K MOC/IeA0BaTe/IbHbIM 3Tanam npoLecca KokCoobpasoBaHus:

*  TpaHCNopTUPOBKA Yrns,
. npoLecc KOKCOBaHUSA (6e3 OKMraHns),

*  04NCTKa KOKCOBOrO rasa,

*  OKuraHme KOKCOBOrO rasa Ha dakene nam OkmraHve KOKCoBOro rasa.

B oTHOLeHWK BbIbpoca TBepAbIX YacTuL, A4OCTyNeH 6onee AeTann3npoBaHHbI/ npoLecc.

3.4.1.2 [laHHble 06BEKTHOr0 YPOBHSA

Tam, rae AOCTYyNHbI AaHHble O BbI6pOCax Ha YpOBHe 06bekTa AOCTaTOYHOro kayectsa (cm. [naBa 6,
«YnpaBneHne MHBeHTapm3aumen, a Takke ee yCOBepLUEHCTBOBaHME 1 obecneyeHne/KOHTPOSb ee
KayecTBa» B YacTu A), 3TO XOpoLUas NMpakTuKa AN AeNCTBUTEbHOMO NCNOAb30BaHWA 3TUX AaHHBIX.
CyLiecTByeT ABe BO3MOXHOCTH:

*  OTYeTbl N0 06beKTaM OXBATLIBAKOT BCE MPOM3BO/ACTBO, CBA3aHHOE C KOKCOO6pa3oBaHveM B
cTpaHe;

*  OT4eThbl MO BbI6POCAM, OTHOCALLMECS K YPOBHIO NMPOU3BOACTBEHHOIO 06LEKTA, HE AOCTYMHbI
4151 BCeX YCTaHOBOK MO KOKCO06pa3oBaHMio B paccMaTpuBaeMoi cTpaHe.

Echnm paHHble 06bEKTHOro YpOBHSI OXBaTblBAlOT BCe MPOM3BOACTBO KOKCa B CTpaHe, ciedyeT
CPaBHUTb MpUMeHsieMble KO3QPULMEHTbI BbIBPOCOB (3adUKCMpOBaHHbIE BbIOPOCHI, pasjeneHHble
HaLMOHaNbHbIM MPON3BOACTBOM) CO 3HAYEHUAMW MO YMOAYAHWUIO KO3GULIMEHTOB BbIBPOCOB AN
k03P PnLMEHTOB BbIOPOCOB, XapakTepHbIX 418 TexHonoruii. Ecnm nogpasymeBaemble Ko3ppuLmeHTsI
BbIOPOCOB HaxoAsaTcd BHe 95 % [0BepUTENbHOrO WHTEepBana ANA 3afaHHbIX 3HaYeHWN, TO
pekoMeHJyeTcst 06 bSACHUTL MPUYMHBI 3TOr0 B OTYETE MO COCTaB/IEHMIO PErUCTPa BbIGPOCOB.

Ecnn obwmii rogoBoli o6beM KOKCOOBpa3oBaHUSA B CTpaHe He BK/IKOUYEH B COCTaB BCeX OTHETOB Mo
06beKkTaM, HeobXoAMMO OLEHUTb HeAOCTalLWy 4acTb O6LMX HauMOHaNbHbIX BbIOPOCOB OT
KaTeropmm UCTOYHKKA, MOCPEACTBOM 3KCTPANONALUN:

EI/Imaeo, 3aepAzUment = Z EOﬁbeKm, 3aepAznument + [HaquHaﬂbHoe np 0”36000"160 - Z Hp Ou‘?goacmeoOﬁbeKm] x EF (4)

Obvexmot Obvexmot

rae:

E o6wee, sarpszimntens = obLMe BbIOpPOCHl 3arpa3HUTeNs 418 BCeX 06BHEKTOB B npejenax
JaHHOI KaTeropum NCTOYHIKOB.

E o6wee, sarpszimntens = BbIOPOCHI 3arpsA3HUTENSA COrNacHO oTyeTamMm 06beKTa,
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MpPOn3BOACTBOGLee = NPOV3BOANTENbHOCTb B JAHHOI KaTeropum NCTOYHMKOB,
MpPOn3BOACTBOoGLekT = MPOV3BOANTENbLHOCTL HA O6BEKTE,
EFsarpssturens = K03 OULMEHT BLIGPOCOB ANS AHHOIO 3arpA3HUTENS.

B 3aBMCMMOCTY OT OMpejeneHHbIX HaLUMOHaNbHBIX 06CTOATENLCTB U OXBaTa OTYETOB O6BHEKTHOrO
YPOBHS MO CPABHEHWIO C O6LLMM HaLMOHaAbHbIM MPOU3BOACTBOM KOKCa, KO3 dULIMEHT Bbi6poca (EF)
B JaHHOl ¢opmyne HeobXoAMMO BbiGpaTe U3 C/efytoLLMX BO3MOXHbLIX BapuvaHTOB B MOpsijKe
y6bIBaHWSA NPEANOUYTEHNS:

KO3QPULMEHTBI  TEXHONOIMYECKMX BbIOPOCOB, OCHOBAHHbLIE HAa 3HaHWKM TUMOB TEXHONOTUIA
peann30BaHHbIX Ha 06beKTax, Ha KOTOPbIX OTYETHI MO BbIOBPOCaM Ha YpPOBHE 06beKTa OTCyTCTBYHOT;

kKoapdpnumeHT noapasymeBaemblX BbIOPOCOB, KOTOPbIA MOAYYEeH W3 VMEILMXCA OTYEeTOB Mo
Bblbpocam:

Eo6vexm, sacprmumens

2
E F —Obvexmot (5)

z IIpou3e00cmeo g,

Obwexmot

* K03OOMLMEHTbI BbIGPOCOB YPOBHSA 2 MO YMOJTYAHUIO.

* K03$PMLUMEHT BbIOPOCOB YPOBHSA 1 MO ymMonvaHuto. [laHHbI BapuaHT cnejyeT BblbMpaThb
TO/IBKO B TOM C/ly4ae, ec/i OT4eTbl Mo BbIbpocaM ypoBHA obbekTa oxBaTbiBatoT 6os1ee 90 %
06LLeHaLOHaNbHOrO NPOM3BOACTBA.

3.4.2 YpoeeHs 3: MOOenuposaHuUe 8bI6P0OCOB U UCNO/Mb308aHUE 06bEKMHbIX OGHHbIX

Ans npyMeHeHnsa MeToja YPOBHA 3 K MOAENNPOBAHUIO NpoLecca pekoMeHAyeTcs UCNob3oBaHue
AP-42. bonee noApobHyH WHPOPMALMIO O npoueccax, Mepax Mo YCTPaHEHUI 3arpsisHeHWU
oKpyXxatoLlel cpegpl 1 koaboduumeHTax BolbpocoB cm. US EPA (2008) n Esponeiickoi Komuccum
(2012).3.4.3 JaHHble No ocyLLecTBASAeMOl AesTeNbHOCTH

JeTanbHoli MeToZonornn YpoBHs 3 HeobXoAMMa CTaTUCTLKA OCYLLEeCTBASEMON AesTeNbHOCTU ANs
KaXZAoro 13 oTAe/bHbIX BCMOMOraTesbHbIX MpoLeccoB. Heobxognma nogpobHas nHpopmauus o
CUTyaUMn Ha mMecTe.
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4 KauyecTBO AaHHBbIX

4.1 [MonHoTa
|_|pI/IMeHF|F| MEeTO/Abl YPOBHA 3, BaXHO yGEAI/ITbCﬂ, 4YTO BCe COOTBETCTBYHOLLME NpoLeCcChbl BKKYeHbI B
pacyeTbl BbIOPOCOB.

4.2 TpepoTBpaLLeHMe ABOVHOIO yyeTa C APpYrMMmn ceKTopamMm

CnesyeT NposBAATb OCTOPOXHOCTb, YTODObI He 0Ka3afoCh ABOMHOMO cYeTa BbIGPOCOB B pesy/ibTaTe
3TOro npouecca. O BbIbpoCcax B pe3ynbTaTe OKUraHMA Npu KOKCOobpasoBaHWM CiefyeT coobLaTte B
KaTteropun nctoyHmkos 1.A.1.c.

4.3 NpoBepka

431 KoappuyueHmesl ebi6pocoe npu UCNONb308AHUU HAUAYHUWIUX dOCMYNHbIX mexHono2uii

VHdopMaLmlo 0 Hauayylwnx JAOCTYMAHbIX TEXHOMOMUSAX ANS KOKCOOOPAas3oBaHWS MOXHO HanTu
B CMPaBOYHOM JOKYMeHTe MO0 HawayywmuMm JOCTYMHbIM TEeXHONOrMAM B  MeTaslypruyeckoi
npomsbliLneHHocTu (EBponerickas Komuccns (2012)).

JoCTVXMMble  ypOBHM BbIBPOCOB, CBSi3aHHblE C  WUCMO/Mb30BaHWEM  HAWAyYLIMX  AOCTYMHbIX
TEXHONOrNA, MpuBeAeHbl B 3TOM [JOKYMeHTe B OTHOLLEHWW BCMOMOraTe/lbHbIX MPOLEeCcCoB Mpu
KOKCOO6pa3oBaHUN.

4.4 Pa3paboTKa cornacoBaHHbIX BPEMEHHbIX PAAOB U MNOBTOPHbIV
pacuet

Kakasi-To cneynduka oTcyTcTByeT.
4.5 OueHkKa HeonpeaeneHHoCTU

4.5.1 HeonpedesneHHoCMb 8 KO3 PuyueHmMax evi6pocoe

HeonpeaeneHHocTb B Ko3ddumLMeHTax BbIOpOCOB oLeHMBaeTcs kak B-C. B rnaBe 06 06uimx
PYKOBOASALLUMX YKa3aHWAX MpeAocTaBneHa MHGopmaums no BorpocaM HeonpegeneHHOCTU - Kak
KONMYEeCTBEHHO OMpeaennTb 3TN OLEeHKM KavecTBa.

4.5.2 HeonpedeneHHocmu e aHHbLIX NO ocyujecmensaemoli desmenbHocMu

Kakasi-To cneumduka oTcyTcTBYeT.

4.6 O6ecne4yeHVe/KOHTPONb KayecTBa MHBeHTapm3auum OK/KK

Kakasi-To cneumduka oTcyTcTByeT.
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4.7 KoopanHaTHas npmBA3Ka

Kakasi-To cneundumka otcyTCcTByeT.

4.8 OTYeTHOCTb N AOKYMEHTauus

Kakas-To cneundrika oTcyTCTBYET.

5 Moccapun

KokcoBbili ras a3, 06pasytoLLmiics BO BpeMsi KOKCOBaHUS Yrs.

TyLUEHI/Ie KOKCa OxnaxpaeHve PackaneHHOro Kokca rnocse n3snevyeHma N3 KOKCOBbIX KaMep.

Kokcoobpa3oBaHue | HarpeBaHve cMecu Yrias Mpu  BbICOKMX Temmnepatypax W OTCYyTCTBUU
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7 HaBepeHwme cnpaBoK

Bce BoMmpockl MO JaHHOW rfnaBe cC/efyeT HanNpaBasaTb COOTBETCTBYIOLLEMY PYKOBOAUTENHO
(pyKkoBOAMTENSAM) IKCMEPTHOM TPYMMbl MO CKUTaHUIO U MPOMBILLIEHHOCTY, paboTatoLlell B pamMkax
LleneBoin rpynnbl MO WHBEHTapM3auMy W MNPOrHo3y BbI6pocoB. O TOM, KakK CBA3ATbCA C
conpeaceaatenamu LINMB Bbl MoxeTe y3HaTb Ha oduumanbHoM carite LIFMMB B WHTepHeTe
(www.tfeip-secretariat.org/).
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