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1.A.1 DHepreTnyeckue oTpacsim NpoMbILLJIEHHOCTH

1 O6wwme cBepgeHUNA

B 37Ol rnaBe NpuBOANTCS OMUCAHWE METOAOB N AAHHbLIX, HEOBXOANMBIX A/1A OLLeHKN BbI6pOCOB B
pesynbTaTe BUfa AeATeNbHOCTW, cooTBeTcTBytowero rno kogy HO cektopa 1.A.1 SHepretnyeckue
oTpacn NPOMBbILLNEHHOCTU. 3TOT BUA AeATeNlbHOCTY BK/OUaeT B Cebsd OKuraHue 1 nepepaboTky
TonnvBa [A1A MNPOWM3BOACTBA 3HEPruv, HanpuMep, 31eKTPUYeckoin WaMm TennosBol, Korja
NCMoNb3yeMble /1 3TOro YCTaHOBKY PaccMaTPMBAOTCHA KakK TOUEYHble:

e 1A1a— lpon3BOACTBO 31eKTpUYecTBa 1 Ternaa obLLero nosib30BaHUA
e 1.A1.b — Ounctka HedTN N HepTeNPOAYKTOB
e 1.A1.c —Tpoun3BOACTBO TBEPAOrO TOMINBa

NHdopmaLms, npuBejeHHas B 3STOW r1aBe, Takxke MNOAXOAUT [ANA OLEHKM BbI6pOCOB OT
CTaLMOHApPHbIX YCTAHOBOK MO OKUraHWO B npejenax WHbIX KaTteropuii HO (Hanpumep, Ans
MPOMBbILLNEHHbBIX YCTaHOBOK MO OKuUraHwuto, cektop 1.A.2). CKuraHvne B MeHbLUMX MacliTabax
(06bluHO < 50 MBTT) paccmaTpuBaeTca B 1. 1.A.4.

Bbl6pocChl, BO3HMKaKLWe B pe3ynbTaTte XpaHeHWUs W TPaHCMOPTUPOBKW TOM/MBA, OCTaTKOB OT
OKUFaHNs, NCXOAHBIX MaTepuanoB, NCNOb3yeMblX NPy 6opbbe C 3arpsA3HeHreM, a TakKe OCTaTKoB
nocne nx NMPMMeHeHs, CloA4a He BKOYEHbl; OHU OTHOCATCH K HEKOHTPOAMPYyeMbIM BblOpocaM Mo
kogy HO 1.B. Cioga Takxke He BXOAMT PYKOBOACTBO MO OLleHKe BbIOPOCOB, 0bpasyembix B npoLiecce
OKUraHMs OTX0A0B (CM. OTAeNbHble M1aBbl, NOCBALLEHHbIE CKUraHuto otxoaoB: 6.C.a, 6.C.b, 6.C.c n
6.C.e). OgHaKo Npu MCNONL30BaHUM METOLO0B pereHepauunmn Ternnaa WAV NPOU3BOACTBA SHeprun B
npouecce MyCOPOCKUraHUS 3TOT BbIOPOC ChnefyeT MPUBOAUTL B OT4YeTe ANA COOTBETCTBYHOLLEN
KaTeropuv Bngos geatensHoctn 1.A.1.

[nana3oH BUAOB AEATENbHOCTW, OTHOCAWMXCA K ra. 1.A,  npuBOAUTCA Janee B pasjene 2;
nHdopMaums No cekTopam, KOTopble BKAKOUAIOT B Ceb5 AedATeNbHOCTb MO OKUraHWI, MPUBOANTCA B
npuaoxeHun A,

[nana3oH BWAOB AeATENbHOCTW, OTHOCAWMXCA K . 1.A,  nNpuBOANTCSA Janee B pasjene 2;
nHPopmaLMsa No cekTopam, KOTOpble BKAOYALOT B Cebsi AeATeNIbHOCTb MO CKUIaHWIO, MPUBOAUNTCA B
NpUNoXeHnn A.

Hanbonee BaxHble C TOUKM 3peHNS yUeTa, 3arpssHsoLLMe BeLLecTBa, BbibpackiBaeMble B aTMochepy
B pe3yfibTaTe 3TUX BUAOB AeSTeNIbHOCTY, NPUBOAATCS B TabA. 1-1.

Ta6nuua 1-1.  3arpssHaOLWME BeLeCTBa, NOTEHLMaNbHO noagxoasaLine AN BUA0B
[eATeNnbHOCTY Nno oXuraHuio no Kateropuvm 1.A.1, KotTopas paccmaTpmBaeTcs
KakK K/to4vyeBast
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[a30BbIX X X | X [ X X X X X
TYpP6UH

JAunzenbHbIX X X | X [ X X X X X X X X
yCTaHOBOK

JeatenbHoctn | X X | X [ X X X X X X X X X X
no
nepepaboTke

KokcoBblIx X X | X [ X X X X X X X X X X X
neyen

2 OnmcaHve NCTOUYHUMKOB

2.1 1.A.1.a - Mpon3BOACTBO I1eKTPpUYECTBa M Temnsia o6Lero Noib30BaHUA

OTOT BUY, AeATeNbHOCTY BKIKOYAET B Cebs BbIOPOCHI OT YCTAHOBOK /151 OKUTaHWS, paccMaTpmUBaeMbIx Kak
TOYeUHble NCTOYHUKM. B 06LLeM ciyyae 3TOI fesTeNbHOCTU COOTBETCTBYIOT BbIOPOCHI OT 60/1ee KPYMHbIX
YCTAaHOBOK MO CkMraHuto (> 50 MBTT). B pamkax EBpOCOI03a, NPUMEHSAIOTCH PasinyHble KpUTepUn npu
COCTaB/IEHNW OTYeTa Mo BblIbpOCaM YCTaHOBOK A1 OKUraHWs COracHo JupekTvBe O NMPOMbILLIEHHbIX
Bblbpocax - IED - 2010/75/EC [EC-IED, 2010].

BbI6poChI, yunTbIBaeMble Mpu 3TOM BUfe AeSTeNbHOCTY, OCYLLEeCTBISIOTCA B pe3ynbTaTte yrnpasiseMoro
npoLecca OKMUraHusa (BbIGpOChI KOTNOB, Medeli, ra3oBblX TYPOWH WUAWM CTauMOHApPHbLIX ABUratenen) u
rNaBHbIM 06pa30M XapaKTepusyroTcs TUMOM MCNo/b3yeMoro Tonavea. Kpome Toro, KaTteropmsaumio
NCTOYHMKOB BbIGPOCOB MPY CKUFraHUM MOXHO pa3paboTaTb UCXOASA M3 pa3MepoB U TUMOB YCTaHOBOK, a
Takke 13 NePBUYHbLIX UV BTOPUYHBIX MEP COKpaLLeHus BbIBPOCOB. HanpumMep, NCMnonb3yeTcs TBepoe,
XVAKOe WM rasoobpasHoe TOMIVBO W MPeAnpUHMMAETCS Lenblil P Mep MO CHYKEHWIO BbIOPOCOB
(HanpumMep, KoHTPOAb 3a TH, SO2 1 NOx).

BbIOpOCh! OT NpeAnpUATAY, NPON3BOAALLIMX SHEPTUIO ANt CBOUX HYXJ, (rOCyfapCTBEHHbIE UAW YacTHble
npeanpuaTYs, KOTOpble MPOU3BOAAT 31eKTPUYECTBO/TENN0 LEANKOM AN YacTUYHO ANS MOALEPXKaHNs
OCHOBHOIO B/Aa AeATeNIbHOCTY, Jafee - aBTOHOMHbIE NPeANpPUSTASA) A0/KHbI BbITb OTHECEHbI K CEKTOPY,
B KOTOPOM OHW BbIA MONYYeHbl, a He K cekTopy 1.A.1.a.

MpY MHOrOUNCIEHHBIX BUAAX AEATENBHOCTA 3aBOAA U B3aMMOCBSI3ei MeXAy HUMU MOXET N He 6biTb
UETKOro PasrpaHNYeHns Mexzay aBTOHOMHBLIMWU MPEeANPUATUSMN U NPEeANPUSTUSMA, OCHOBHOM BUZA
[eATe/IbHOCTM KOTOPbIX CBSi3aH WMMEHHO C MPOW3BOACTBOM 3Heprun. Hambonee BaxHas npobnema
COCTOWUT B TOM, YTODOblI BCE O6BEKTbI GbINM yUYTeHbl B Hanbonee MOAXOAALLUMX AN HUX KaTeropus,
MOMHOCTBIO U COrNacoBaHHbIM  0bpa3oM. JononHuTensHas WHGOPMauMst MO aBTOHOMHbIM
NpeanpuATUAM NpUBOANTCA B HopMaTtueax IPCC 2006 [IPCC, 2006]:

www.ipcc-nggip.iges.or.jp/public/2006gl/index.htm.

B 3aBucnmoctn ot KOHKPETHOro npuaoXeHna MOXKHO NPUMEHUTb PAL TEXHOIOTNMYECKNX CXEM AN1A TeX
WJIN NHBIX BUAO0B AeATeNbHOCTU. TUNMUYHBbIE TEXHOIOTNYecKne CxemMbl npmBeAeHbl Ha puc. 2-1,2-2wn 2-3.
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PucyHok 2-1 Cxema TexHosiorn4yeckoro npouecca gnsa T3, ocHoBaHHasA Ha IPCC Puc. 2.2. B
rnaBe OTpacnv aHepreTUYECcKoil NPOMbILLJIEHHOCTH

HeoprannsoBaHHble
BbIGpoOChI

aea 1B.1
HMIOC, PM,,

P
BN
\

Tonnueo e T Tenno -

PrcyHoK 2-2 CxemMa TeXHONI0rM4YeCcKoro npowecca Ans 3M1eKTPoCcTaHLMmn, 0CHoBaHHasA Ha IPCC
Puc. 2.2. B rnaBe OTpac/v s3HepreTU4eckoi NpomMbILL/IEHHOCTU

HeopraHnusoBaH

Hble BbIGPOCHI

aesalB.1

HMNOC, T4,
T°"""V'B° CxxuraHue |:> FeHepaTOp w
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1.A.1 DHepreTnyeckme oTpacsim NPOMbILLIEHHOCTH

PncyHok 2-3 Cxema TEXHOJIOTUYECKOro npouecca pAns KOMGMHUPOBAHHOW YCTaHOBKW,
NpPon3BOASLLEN 3/IEKTPOIHEPIMIO N Tenso, ocHoBaHHasA IPCC  Puc. 2.2. B rnaBe
OTpacnun sHepreTUYEcKoi NPOMbILL/IEHHOCTHN

HeopraHuzoBaH
Hble BbIOGpOCHI
nasa 1.B.1
HMIOC, TY,,

A

=N

Tonnueo CxuraHue [ iy leHepatop

B

AnekTpoaHeprua >

2.2 1.A.1.b Ounctka HepTU U HedTENPOAYKTOB

3TOT BUA AeATeNbHOCTM BKAOYaeT B cebs BbIGPOCHI OT MPOLLECCOB NMPOM3BOACTBA U OKUraHUsA npwu
ouncTtke. lpoueccbl CKUraHWsA BKIOYAKOT HarpeeBaHue Cbipoli HedTn 1 HedTenpogykTos 6e3
NPAMOro KOHTaKTa NpoAyKTOB C NnaameHeM. [esaTefisHOCTb Mo OKUraHuio, Kak npasuio, aHanornyHa
BUJAM JedATeNbHOCTM, onucaHHeiM B 1.A.1.a, HO BKAOYaeT B ceba TakuMe TOMAMBA, Kak
HedTe3aBOACKON ras. Mpouecckl MPOV3BOACTBA, TakMe Kak TEPMUYECKUI KPEKMHT 1 KaTanuTuyeckas
pereHepauusa, a Takxe CTpaBAvBaHWe, COKuUraHue B ¢akene 1 HeopraHW3oBaHHble BbIOPOCHI,
paccMaTprBaroOTCA B r1aBax, OTHOCALWMXCA K 1.B.2.

PrcyHoOK 2-4 Cxema TeXHOJI0OrM4eckoro npowecca ans HeprenepepaboTkm, OCHOBaHHasA Ha
IPCC Puc. 2.3. B rnaBe OTpaciuv s3HepreTU4ecKoil NPoMbILL/IEHHOCTH

HeopraHu3oBaHHbIe
M TeXHorormyeckue
Bblbpockl MMaBa
1.B.2

TexHonoru-
Cbipast HedbTb YeCKUMn MpoAaykT
npouecc
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1.A.1 DHepreTnyeckue oTpacsim NpoMbILLJIEHHOCTH

23 1.A.1.c NpomusBoACTBO TBEpPAOro TonjiuBa U Apyruve sHepreTunyeckme
OTpac/iv NPOMbILLJIEHHOCTUN

O6paTtnTe BHMMaHWe, YTo Aobblua yras 1 ero nepBMyHas o6paboTka mpusedeHbl B rnase 1.B. K
kaTeropun 1.A.1.C OTHOCUTCS AEeSTENbHOCTb MO W3rOTOB/IEHMIO KOKCA U BbIGPOCHI, CBA3aHHbIE C
ropeHMeM B KOKCOBOW Meyun. HeopraHM3oBaHHble BbIGPOCHI OT (HanpvMep) ralleHus (0Tkura) u
yTeUKUN Yepes ABepb, PacCMOTpeHb! B rnaBe 1.B. OCHOBHOe MCMO/b30BaHUE KOKCa MPUXOAMTCA Ha
MPOM3BOACTBO Xenesa 1 CTanu.

PucyHok 2-5 Cxema TexXHO/IOrm4yeckoro rnpouecca Aas M3rotoBeHUs KOKca, OCHOBaHHasA Ha
IPCC Pwuc. 2.3. B rnaBe OTpac/iiv 3HepreTuyeckoii NPpoMbILLIEHHOCTM

HeopraHusoBaHHbIe
BbIGPOCHI U OT TyLUeHUsl
Mnaea 1.B.1 PAH,
HMNOC, T4, H2S, NH3

TexHonoru-
Yronb Yyeckui Mpoaykr

npouecc

3 1.A.1.allpomnsBoacTBo
3NeKTpuyecTBa U Tensia oéLuero
nosib30BaHVA

3.1 MeTtoaunkun

MoapobHOe WM3NOXEeHWEe MeTOAMK, WCMOoMb3yeMblX MPU  OKUraHUW TBEPAOro, >KUAKOro W
ra3oobpas’HoOro TOMAMBaA, MOXHO HanTX B NpMMevaHun K Hanayywmm AOCTYMHbIM TEXHOAOMUSAM
(BREF) pnsi sHepreTnyeckmx ycTaHoBOK [EBponeirickoe 610po MO KOHTPOK W MpejoTBpaLLeHuto
KomnaekcHoro 3arpssHeHua (EIPPCB), 2015] n B PykoBogcTBe no Ko3ppuLMeHTaM Bbl6pOCOB
AreHTCTBa MO OXxpaHe okpyxaroweinn cpeabl CLUA (USE PA) (US EPA, AP-42). O6bl4YHO pa3mep
yCTaHOBKW 3Tol kaTeropun HO npeBbiwaeT 50 MBTT; pyKOBOACTBO MO OLleHKe BbIOPOCOB OT MeHee
KPYMHbIX YCTAHOBOK MOXHO HanTwn B ra. 1.A.4.

HekoTopble o6LuMe feTann TeXHONOTUi MPUBOAATCA 3feCb, HO, HECMOTPsi Ha OTHOCUTE/IbHO
Hebo/bLLIOe YMCIO YCTAaHOBOK, CyLlecTByeT 60/bLUION AManasoH TWMOB TOMAMBA, TEXHONOTMA UX
OKMIaHWs 1 NCNosb3yeMblX Mep Mo OrpaHNYeHunto BbI6POCOB.
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1.A.1 DHepreTnyeckue oTpacsim NpoMbILLJIEHHOCTH

3.1.1  CxuaaHue y2As u dpyaux eudoe monsnuea u3 meeposix MUHEPAs0e

Yronb LWMPOKO MCronb3yeTcs B GOpMe MblIeYroibHOro TOMMBa B TaHreHUMaAbHbIX rnevax, B rnevax ¢
ropesikamy, pacrosioKeHHbIMW Ha CTeHKe, a Takxke C ropesikamy, OPUEHTMPOBAHHLIMU BHW3.
CTauMoHapHbIA KOTen C Cyxum 3onoyganeHvem (DBB) 06bl4HO MMeeT Temnepatypy ropeHus
900 + 1200 °C, uTo NPUBOANT K BbIrpy3Ke 13 KaMepbl FOpeHs Cyxor 30/bl. OTOT TUM KOTAa B OCHOBHOM
NCNOAb3YeTCa ANA OKUraHNS TBePAOro 1 byporo Yras/AnrH1uTa 1 Mcnonb3yeTcs BO BCein EBpone.

CTauvoHapHbIi KOTen C MOKPbIM 3on0yjaneHnem (WBB) 06bl4HO MMeeT TeMrepaTypy ropeHus,
npesbiwatowyto 1400 °C, UTO BefeT K pasrpyske XMAKOro PacniaBfeHHOro Lwaaka u3 Kamepsbl
ropeHusi. OTOT TUM KOT/IIOB MCMO/b3YeTcs A KAMEHHOMO YIS C HU3KUM COAepXaHVeM JeTyunx
KOMMOHEHTOB 1 B OCHOBHOM MPUYMEHSIeTCs B FepMaHinu,

Mpn okuraHnm B nNceBfoOXMXeHHOM cnoe (FBC) ropeHwe TomavBa MPOUCXOANT C TMOMOLLbIO
BMPbLICKMBaHUSA BO3AyXa A1 FTOPEHNs Yepe3 HKHIOK YacTb KOTAa B TYPOYyNeHTHbIN c1oi. OBbIYHO
OTHOCUTENIbHO HU3KME BbIBPOCLI AOCTUrAlOTCA 3a CYeT MepemMeLleHUss Bo3jyXa, AobaBneHus
N3BEeCTHAKA W HWU3KOWM TemnepaTtypbl ropeHus, npmbamsntensHo B 750-950 °C. FBC ocobeHHO
NOAXOANT AN YINA C BbICOKMM COAEPXaHVEM Yrnekncioro Kanus. TONbKO HeCKOJIbKO KPYMHbIX
YCTaHOBOK A1l OKUraHWs OCHalleHbl TexHonorneli FBC; B 3TOM kaTeropuu MoLHocTK > 300 MBT, B
OCHOBHOM, NCMOJIL3YHTCH YCTAHOBKW FOPeHUs B LIMPKYAMpyroLLeM ncesaooxmkeHHom cnoe (CFBC).
Apyrve TMnbl Neyell MCNONb3YHT TakXke TEeXHONOrM ropeHns Ha pelletke (GF), HO OHW 06bIYHO
CPaBHUTE/NIbHO HEBONbLLIOrO pasmMepa.

3.1.2  Owu2aHue 6uomaccs!

CxuraHme bMomacchl (CONOMBbI, ApeBecuHbl, brorasa u T.n.) NnpnobpeTtaeT BCe bonbLUee 3HayYeHne
NS CTPaH, KOTOpble CTPEMSATCA K UCMOb30BaHMI0 BO306HOBAAEMbIX UM He OKa3blBaMOLLMX BpejHoe
BO3/elCTBME Ha OKPYXaloLyo cpedy WCTOYHUKOB 3Heprin. COBMeCTHOe OKuraHue c Apyrum
TOMINBOM MPeANpPUHMMAETCH Ha MHOIMMX TWMax YCTaHOBOK MO OKWraHuo, HO YCTaHOBKMW,
oKuraroume Tonbko bromaccy, 06biYHO ncnonb3ytoT FBC (Yawe CFBC) 1 cuctembl Ansi ropeHus ¢
ncnonb3oBaHveM petueTok (GF).

3.1.3  OxwueaHue mopga

CkuraHne Topdpa WUCMONb3YETCH B HECKONbKUX CTpaHax WM B OCHOBHOM OCYLLEeCTBAAETCS C
npvMeHeHneM r3menbyeHHoro Topda B FBC Ha coBpeMeHHbIX 06bekTax, HO UCMOob3YIOTCS Takxe U
Apyrvie TexXHoormu.

3.1.4  OxcuzaHue 2a3ad u Hepmu
Komaer u neqyu

DTV TEXHONIOrMM NCNOMBb3YIOTCA B AMana3oHe OT OTHOCUTENbHO HEeBO/bLUMX XKapOTPYOHbIX KOTI0B
(npou3BoaMTENbHOCTL 40 20 MBTT) 40 KPYMHbLIX BOAOTPYOHbLIX KOT/IOB C MOLLHOCTBIO 40 2000 MBTT.

razoesie myp6uHsl

la30Bble TYPOWHbI YCTaHABAMBAKOTCS C TEMIOBOM MOLLHOCTBIO B AMarnasoHe OT HeCKOJIbKMX COT KBT
20 1000 MBTT. B 0CHOBHOM MCM0/b3YOTCHA Takoe ra3oobpasHoe TOMANBO, Kak MPUPOAHbLI ra3s niu, B
HEeKOTOPbIX C/y4asX, TEXHOMOIMYECKUA ras WanM MpoaykTbl rasnéukaunn. Ncnonb3yoTca Takoe
XUAKOe TOMIMBO, KakK nerkne AUCTUANSATBI (Hanpumep, AUFPOWH, KEPOCUH WAW Trasoiib), HO
NpYMeHeHe XNAKOro TOMMBa OrpaHNYMBaeTcs cneunduyeckMmy obaacTamMm Uan Kak pesepBHoe
TOMNANBO.

FrasoBble TypbVHbI VMET aBMALMOHHYK KOHCTPYKLMIO (B OCHOBE KOTOPOM - KOHCTPYKLMS
MHOrOBa/bHOM YCTAaHOBKW, 3aMMCTBOBAHHOW Yy aBMALMOHHLIX ABUraTenei) WUanM KOHCTPYKLUMO
NPOMBILLUNEHHbIX MOLLHbLIX Ta30BblX TYp6WH, B OCHOBE KOTOPbLIX - OAHOBa/JbHAas KOHCTPYKLMS.
FasoBble TYpOGWHbI AN MPON3BOACTBA 31EKTPO3HEPTN MOTYT UMETb OTKPbITbIV (MPOCTO) LMKA, HO
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yalle yCTaHaBAMBAKOTCA Kak YacTb TypbUHbI C mapora3oBbiM Umkaom (CCGT). B ycraHoBkax CCGT
naporeHepaTtop C pekynepauuein Tenna (HRSG) ncnonb3yetcs 418 BOCCTAHOBAEHUS OTXOAALLEro
Ternna oT CropesLUMX rasos, obecneynsas nap Ans BpaLleHns NapoBo TypbUuHbI, KOTopas NPUBOAUT
B AleliCTBMe reHepaTop NepemMeHHOro ToKka, MpPon3Boas 60/bLLe 3NeKTPO3IHEPrun. PesynbTupytoLnia
ko3 PnumeHT nosesHoro genctens coBpeMeHHbIXx CCGT npeBbiwaeT 50 %.

Fa30Bble Typ6UHbLI YacTO MCMOL3YIOTCA Ha TEra03/1eKTPOCTaHLUMSX, NpU 3TOM ras3oBas Typ6rHa
HernocpeACTBEHHO COEAUHSIETCA C 3/1EKTPOreHepaToOpOM U SHEPTUS OT FOPSUMX BbIXOAALLIMX Fa3os
pereHepuipyeTcs B noaxogsdwieM HRSG (KOTne) man Mcnonb3yeTcs HanpsmMyto (Hampumep, 4ns
cywkwu). [ns  AOMOAHWTENBHOro MojorpeBa OTPabOTaBLUMX Ta30B  O6bIYHO  MCMONb3YHOTCS
BCMOMOraTe/ibHble FopPesKu.

la30Bble TYPOWUHbLI, NCMONL3YIOLME KOMOUHUPOBAHHBIA LKA MPOU3BOACTBA 3/1EKTPO3IHEPrnn 13
rasupuumposaHHoro yras (IGCC), MpYMeHSsoT TOMAMBHBLIV ra3 13 yras. ObpaTute BHMMaHMe, YTo
Ans yctaHoBOK IGCC efMHCTBEHHBIM MMERLWMM OTHOLLEeHMEe K BbIBpocaM 3/71eMeHTOM ABNsfeTcs
rasosas TypbuHa.

CmayuoHapHele dguzamenu

K cTaumoHapHbIM ABUratefiaiM OTHOCATCA ABUraTenn C WCKPOBbIM 3aXWUraHmem U ABuratennm c
BOCM/IaMeHEeHMeM OT OKaTus (2- N 4-TakTHbIe) C 31eKTPUYeCcKOo MOLLHOCTLIO Ha Bbixode oT 100 kBT
J0 6onee 20 MBT. Oba T1Na NpeACTaBAAtOT 3HaYMMble UCTOYHUKM BbI6POCOB. [M0A06HbIE MOAyn
06bIYHO WCMONL3YIOTCA Kak 060Cob6NeHHble reHepaTopbl (HaxoAalmecs BAAAWN OT MUTaloLLein
3neKTpoceTn), B HebONbLINX KOMOUMHMPOBAHHbLIX Tenao- K 3aekTpoyctaHoBkax (CHP), wan ans
COBMECTHOr0 Moy4YeHNs TeMnJ0BOM 1 31eKTPUYEeCKOlr SHepruy, a Takxke B KayecTBe pe3epBHOro namn
aBapUMHOro NCTOYHMKA NNTaHWSA.

3.2 Bbi6pochbl

Jlonto BbIGPOCOB OT YCTAaHOBOK AN OKMraHUS (paccMaTprBaeMblX Kak ToUeYHble NCTOYHUKM) Cpean
CYMMapHbIX BblIOPOCOB, MNPUBEAEHHYHO B OT4YeTax Ppa3AnYHbIX CTpaH Mo KoHBeHuun o
TPaHCrPaHNYHOM 3arpsAsHeHUN BO3dyxa Ha 6onblive pacctosHusa (KT3BEP), MOXHO HaliTh B 6ase
[JaHHbIX BbIOPOCOB , pa3meLleHHbIX ueHTpoM EMEN no mHBeHTapmsauuu 1 NMPOrHO3MpPOBaHMUIO
Bbl6pocos ()

OCHOBHble 3arps3HslOLMEe BELLECTBA OMMUCaHbl HUXe, a MOAPOBHbIE CBeAeHUs MpuBeAeHbl (13
npeAblayLuel pegakumm PyKoBOACTBA) B MPUAoXeH B.

CnegyeT OTMETUTb, UYTO METOAMKN WHBEHTapu3aumn BbIOBPOCOB MAaPHUKOBbLIX ra30B (ANOKCUA
yrnepoga, MeTaH 1 okuCb a30Ta) He BKoYeHbI, - M. pykosogctso MIMUK [IPCC, 2006].

Okucnel cepsi

Mpwn OTCYTCTBUM TexHonorum gecynbdypusaumm otTxoasimx razos (FGD) BbI6pOCkI OKUC/IOB Cepbl
(SOx) HanpsiMyto CBSi3aHbl C coAepXaHnemM cepbl B Tonavee. CogepxaHune cepbl B MPUPOAHOM rase
nocsie ero O4YNCTKN oYeHb Mano. OcHoBHOWM goneli SOx siBnfeTcs ABYOKUCH cepbl (SO2), XxoTa MoryT
NPOSABNATLCHA TakXke HebobLUMe A0AN cepHOro rasa (SOs).

Okucnel azoma

BbI6pOChl OKMCN0B a30Ta (OKMCK a30Ta 1 AByokmcy azoTa — NOx) NosiBAAIOTCA 13 a30Ta B TonvBee (B
OCHOBHOM, WMeloLLMe 3Ha4yeHVe Ansi TBepAOro U XWMAKOro TOMIMBA) U OT B3aUMOAENCTBUSA C
aTMochepHbIM a30ToM. PerynnpoBaHue npouecca ropeHnss MoxeT obecrneunTb BbICOKYH CTemneHb
cokpalleHuns BbibpocoB NOx (TeXHONorns ropenku ¢ HU3kKMM BblopocoM NOx) 1 3TO MOXeT 6biTb

1 Available here: http://www.ceip.at
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JOMOJIHEHO NPUMEHEHVEM TeXHONOTUN CeNIeKTVBHOrO KaTaJlnTnyeckoro socctaHosneHns (SCR) nan
CeneKTUBHOIo HekaTanutmyeckoro sBocctaHoBneHums (SNCR).

HememaHoebie nemy4ue opeaHuyeckue coeduHeHusa (HMJ/10C)

BbIOpOCbI HEMETaHOBbIX NeTy4YMX OpraHuyeckux coeagnHeHun (HMJ10C), Hanpumep, onedurHOB,
KEeTOHOB, anbjernZoB MNOSABAAIOTCA B pe3y/bTaTe HernojaHOro okxuraHus. Kpome Toro, moryt
BblbpackbiBaTLCS HernpopearnpoBasLU/e TOMANBHbIE KOMMOHEHTLI, Takune kKak 3TaH (C2Hs). Beibpocs!
HMJ/10OC 1 CH4 13 KOT/I0B, KOTOPbIe YacTo NpuBoAATcsa BMecTe kak JSIOC (feTydme opraHuyeckue
COe/MHEeHNS), OYeHb He3HaunTeNbHbl ANF KPYMHbIX YCTAaHOBOK AAS OKUraHws. Bbeibpocel J10C
06bIYHO YMEHBLLAKTCA C YBeIMUYEHNEM NMPON3BOACTBEHHBLIX MOLLHOCTel (Rentz et al, 1993).

OKuce yenepoda (CO)

Okuncb yrnepoga (CO) Bcerga MoOsIBASETCA Kak MPOMEXYTOYHbIA MPOAYKT MpoLecca ropeHus u
0ocobeHHO Mpu cybcTexnomeTpryeckmnx ycnosuax. OaHako Belopoc CO OT yCTaHOBOK ANS COKUTaHWs
He HacTo/bKo 60oNbLLON MO cpaBHeHMto ¢ CO2. MexaHu3Mbl 0b6pasoBaHma CO 1 JIOC aHanornyHbIM
obpa3oM onpegenstoTca ycnoBusiMn ropeHus. CyliectBeHHble Bbl6pockl CO MOryT MMeTb MecTo,
eC/IN YCNOBUS ropeHUs SBAAIOTCA HEMOAXOAALLMMMU.
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AMmmuak (NH3)

Bbi6pockl ammumaka (NH3) 06bI4HO He CBSi3aHbl C MPOLLECCOM FOPEHNS; OHW MOTYT BbITb 0BYC/10BEHbI
He3aBeplUeHHON peakuuneli NHs, AobasBnseMoro B CUCTeMbl OrpaHuyeHus BbibpocoB NOx —
CeNneKTUBHOIO KaTa/MTUYeCckoro n Hekatanntmnyeckoro socctaHosneHus (SCR n SNCR).

Teepdsie yacmuysl

BbIbpockl TBepAbIX YacTuy, (TH) OoT KpynHbIX yCTaHOBOK (> 50 MBT) Mo oKuraHuio TBepAoro TonamBea
06bIYHO HIMXe, YeM BbI6POCh OT Hoee Menknx yCTaHOBOK (B pacyeTe Ha eANHNLY BblpabaTbiBaeMoi
3Heprun);, pmusmyeckme N xMMmMYeckre xapakTepuctukm TY Takxke MOryT 6biTb pasAvyHbIMU. 3TO
CBSA3aHO C Pa3INYHBLIMU TEXHONOTMSMU FOPEHS N OrpaHNYeHNs BbIOPOCOB.

FfopeHve ToMAMBa MOXET CO34aBaTb TBepAble OCTaTKM, KOTOPble OCaXAAtTCA BHYTPU Kamepbl
ropeHns (30/1bHbIA OCTaTOK B Meyn) neyu, Ha MOBepPXHOCTAX KOTAa uUan TpybonpoBoga (30nbHas
MblNb) NIV Ha MOBEPXHOCTU TeM1006MeHHMKa (KOMOoTb 1 30/1bHas Mblb). Yrofb 1 Apyroe Tonjaneo co
3HaUNUTENIbHBIM COAepPXKaHVeM 30/1bl 0becrneynBatoT MakCcmanbHble BbI6pockl TY. B3BelueHHas 30na
B BbIXOAALLMX ra3ax MOXeT ObITb yAep>KaHa C MOMOLLbH CUCTeMbl MO OFPaHUYEHNI0 BbIGpPOCa YacTuL,
WAV APYTUM aHaNoOrMUYHbLIM 060pyA0BaHMEM (OrpaHYeHs OCTaTKOB Noc/e cropaHus). Matepuansi,
KOTOpble OCTalTCA B OTPabOTaBLUMX rasax nociae obopyAoBaHWSA MO OrpaHUYeHnto BbIOPOCOB U
NPOHMKalT B aTMocdepy, B OCHOBHOM OTHOCATCA K TH. BTopuyHble TH 06pa3ytoTcst B XMMUYECKUX U
dur3myeckmx npoueccax nocie nx Belbpoca B aTMocdepy, 1 34eCb paccMaTpuBaThCs He ByayT.

PasnnuHble ¢akTopbl BAUSIOT Ha W3MepeHVe U onpejefieHVe MepBUYHbLIX BbiGpocoB TH B
pe3ynbTate feATeNbHOCTW, a KonmyectBo TY, onpegensemoe npuv M3MepeHWU BbIGPOCOB, B
3HaYUTENBHOW CTEMEeHW 3aBUCKT OT YCI0BUIA M3MepPeHKs. TO 0COBEHHO CrpaBes/IMBO B OTHOLLEHWN
[esATeNbHOCTY, CBA3aHHOW C BbICOKOTEMMNEPATYPHLIMUN 1 MONYNeTYyUYMM KOMIMOHEHTaMW BbIOPOCOB-B
TakMX cayyaax Bblbpockl TY MOryT OblTb pasfenieHbl Mexgy TBepAoi/aspo3onbHolr ¢ason u
BELLLeCTBOM, KOTOPOe SIBASeTCS ra300bpasHbIM B ToUke 0T6opa Npob, HO MOXET KOHAEHCMPOBAaTbLCA
B atMmocdepe. Jons ébunbTpyemoro 1 KOHAEHCMpyeMoro maTtepuana byaeT BapbMpoBaTbCs B
3aBNCKMMOCTM OT TeMrepaTypbl AbIMOBbLIX Fa30B 1 060pyA0BaHUA Anst oT6opa Npob.

Pag meTofoB n3MepeHns GunbTpyeMbix TH NprMeHseTca no Bcemy MuUpy 06bI4HO € TemmnepaTypo
bunbTpa 70-160°C (TemnepaTtypa yCTaHaBAMBAaETCS NyTeM UCMbITaHWi). KoHaeHcpyeMble ¢pakumm
MOryT bbITb OMnpezeneHbl HenocpeACTBEHHO NyTeM M3B/eYeHMs KOHAEHCMPOBAHHOMO MaTteprana ns
OXNTAXAEHHOr0 UMMUHAXKEPA, PAaCNON0XEHHOro nocae ¢puaeTpa - cnegyet OTMETUTb, YTO B JaHHOM
c/lyyae MpoucxoanT  KoHAeHcauums 6e3 pasbaBneHus 1M MoxeT MoTpeboBaTbCsH AOMOAHUTENbHas
06paboTka ANA yAaneHusa norpewiHocTen oTbopa npob. ApyrMM MOoAXOAOM ANA CyMMapHbIxX TY
ABnseTca pasbaBneHvie, Korga OTbMpaemble [bIMOBblE WM BbIXJIOMHbIE Ta3bl CMELUMBAKOTCA C
OKPYXXatoLLMM BO3JYyXOM (NM60 C MUCMONb30BaHWEM CMECUTENIbHOro KaHana, iMbo C MOMOLLbHo
cucTembl pasbaeneHus npob), a PunbTpyemble U KOHAEHCMPYyeMble KOMIMOHEHTbI CObMpatoTca Ha
bunbTpe Npu 6onee HM3KMX TemnepaTypax (B 3aBUCUMOCTU OT MeToZa 3TO MOXeT bbiTb 15-52 ° C).
OfHako ncnonb3oBaHWe MeTOZ0B pa3baBfieHUs MOXeT ObiTb OrpaHWUYeHO Mn3-3a MPakKTUYeCKMX
OrpaHVYeHnin C BeCOM 1 / NN pasmMepoM 0bopyA0BaHWS.

KoadodunuymeHnTsl BoibpocoB TH (ana OKBY, TY10 n TH2.5) MoryT npeAcTaBnsATb O6LLYy0 MepBUYHYHO
asmmccnio TY mnu dunbtpyemyro dpakuyuto TH. OnmcaHa ocHoBa ko3dduumeHTa BbIGPOCOB (CM.
Tabnnubl MHANBUAYaNbHbIX KO3OULNEHTOB BbIOPOCOB).
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The PM emission factors (for TSP, PM1o and PMzs) can represent the total primary PM emission, or
the filterable PM fraction. The basis of the emission factor is described (see individual emission
factor tables).

YepHelii yanepod (H4Y)

CXKuraHue nCKornaemoro TorvBa 1 6roMaccel SBASETCS r1aBHbIM UCTOYHMKOM BbIBPOCOB YepHOro
yrnepoga (YY) (Diehl et al. 2012). YepHbIM yriepoAoM 0603Ha4atoT LMPOKMIA AMaNa3oH Yraepoaa,
KOTOPbIA COAEPXNT COAMHEHNS, OAHAKO OonpeenseTcs No oLeHKe ONTUYeCcKnX CBOMCTB COBPaHHbIX
TBepAbIX YacTuu,. B Hero BkOYaOT 6obLUVE NOANLMKINYECKME BUABI, OT 0BYrNNBLUNXCA PAaCTEHUIA
[0 CUNBHO  TPadUTU3MPOBAHHOW caxun. /[lpyrve obLienpuHsaTble  Knaccudukaumm  BKAOYAOT
3N1eMeHTapHbIn yraepos (3Y) n opraHundvecknin yrnepoa (OY), oTHocsAwmecs K BUAaM Yrnepoaa,
KOoTOpble MOryT 6bITb KnaccuuumpoBaHbl xumudecku. 3Y 1 OY Bcerga BblAeNsatoTca COBMECTHO, HO B
Pa3HbIX MPONOPLMSX, 3aBUCALLMX OT CBOWCTB TOMIMBA N YCIOBUIA FOPeHUS.

Mcnonb3ys 3tn knaccudukaumm, Yy mn 3Y (kak 6onee mornollatolime ceet / OrHeyrnopHble BUAbI)
4acToO paccMaTpMBaKOTCA Kak paBHble. Ha camMom gene MOryT CyLlecTBOBaTb HebOsbLUME pas3inymng
BO dpakumm TY YY n Y, Kak pesynbTaT UCMOb30BAHUSA PasNNYHbLIX METOAOB Kaaccubukaumm.
«YepHbIli yrnepos» 6bla BelbpaH B KavecTBe TepMuHa, onpegeneHHoro B [éTeboprckomMm NpoTokoe,
C TpeboBaHVeM 0 TOM, UTobbl CTOPOHbLI pa3pabaTbiBany KajacTpbl BbIGPOCOB 1 MPOrHO3bl 418 YY, n
npegnaraeTca BKAOYUTbL aHanormyHoe TpeboBaHWe B COOTBETCTBUM C HOBOW [MpekTVBON O
HaLMOHaNbHbIX NpejenbHbIX 3Ha4YeHUsIX BbIOPOCOB.

3HaueHNs Ko3¢PMLMEHTOB BbIGPOCOB AnA YY B AnTepaType 4acTo BbIBOAATCA TEPMUYECKMMU
XMMUNYECKMMN MeToAaMK, npeactasastowmmn 3Y. No3ToMy BaxHO, YTObbI COCTaBUTENM KagacTpa
NOHMManu, YTo K03 uLMeHTbl BbibpocoB YY YpoBHS 1 npeAcTaBneHHble B 3TOM PYKOBOACTBE,
CUMTAIOTCA paBHbIMU KO3ddULMEHTaM BbLIGPOCOB AnA 3Y, 1 MO3TOMY MOSIBASIETCH HEKOoTopas
HeonpejeneHHOCTb. TaMm, rAe 3TO BO3MOXHO, A1 OCHOBHbIX WCTOYHWUKOB MpeAyCMOTPEeHbI
NPUNOXeHUa MONHOW knaccudmkaumm yrnepoga. Tam, rae 370 BO3MOXHO, MPeAnouUTUTENbHBIMU
6yAyT XapakTepHble 4151 KOHKPETHOWM CTpaHbl (bonee BbICOKME MO YPOBHIO ) METOAbI.

Te e camble TeXHO0MMM KOHTPOASA BbIOPOCOB, KOTOPblE OrpaHMYMBalOT Bblibpoc TH, Takxke 6yayT
yMeHbLaTb Bblibpoc YY. OgHaKo AaHHble M3MepeHU KacaTeNbHO rnokasatenel 3dpdekTMBHOCTU
yCTpaHeHu s 3arpasHeHns YY orpaHmyeHbl. 3TO 3Ha4YMT, UTO B LLe/IOM MpeanosiaraeTcs, YTo Bblbpoc
Y MOXHO YyMeHbLINTb MpPOMNOPLUMOHaNnbHO Bbibpocy TY, nogaatowmxcd GuabLTPOBaHUIO,
B YacTHOCTK, Bbibpocy TYas. CnegoBaTenbHO, AAs Pa3BUTUS WHBeHTapmsaumm KoddPuumeHThbl
BbIOPOCOB YY BblpaxatTca B BuAe MNPOLEHTOB OT BblbpocoB TYas. CneayeT OTMeETUTH,
UTO N3MepeHue BbIBpOoCoB YY He aBAseTCA CTaHAAPTU3NPOBAHHBLIM METOAOM, N KOMYECTBO YacTuLy
WAN NAoWajb MOBEPXHOCTU MOryT ObiTb MOAXOAALMM KOMMYEeCTBEHHbIM MokasaTenem. OgHako
noAxo4, MPUHATBIN AN8 AAaHHOW NepBON nTepaummn NHBeHTapmsaumm YY, 3aknoyaeTcs B MacCOBOW
WHBEeHTapm3aLmmn, OCHOBaAHHOM Ha NHBeHTapm3aumm TYzs.

Memannsi

bosbluas YacTb paccMmaTpuBaeMblix Tsxenbix metannos (As, Cd, Cr, Cu, Hg, Ni, Pb, Se, Zn n V) 06bI14HO
BblOpacbIBaeTCsA B BUAE COeAMHEHUI (HanpyMep, OK1CI0B, XN10PUAOB) BMeCTe € YacTuuamum. TonbKo
Hg n Se, no kpaliHeli Mepe, YaCTUYHO MpeACTaB/ieHbl B MapoobpasHoM cocTosiHUM. CoaepxkaHue
TSKeNbIX MeTanNI0B B yrie 06bIYHO Ha NOPSAAOK BbiLLe, YeM B HedpTU (M3peska 3a nckatodeHmnem Nin
V B TAXeNOM AnN3e/1bHOM TOMInBe) U B NMPUPOAHOM rase. [na npupoAHOro rasa MMeroT 3HayeHve
BbIOPOCHI PTYTM U MblWbsAKa. [py ropeHun yras NpoXOAUT Uenbln psj WU3MeHeHU, KoTopble
NPUBOAAT K BblIMapvBaHUIO NeTydnx 3n1emMeHTOB. CTerneHb BbIMapMBaHUA COEAUHEHUA TAXenbIX
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MEeTaNIoOB 3aBUCUT OT XapakKTepucTVK TOMAMBa (Hanpumep, WX KOHUEHTpauuu B yrie, Aonu
HEOPraHNYeckMx KOMMOHEHTOB, TakMX Kak KanbLUWi) U OT TEXHONOMMUYECKUX XapaKTepucTmk
(HanpumMep, TUN KOT/a, PeXM paboTbl).

3.3 CpeacTBa perynnpoBaHusa

MoApobHble CBeAEHWS OTHOCUTENBHO 3HAYMMbIX TEXHONOMMIA COKpalleHWst BbIBPOCOB YCTaHOBOK
ANS OKUTaHWs MpuBejeHbl B npumedaHum k BREF Ans KpymHbIX YCTaHOBOK AN COKUTaHWUS
(http://eippcb.jrc.ec.europa.eu/reference/); HekoTopble CBeAEHUs MO MeTOoZaM  COKpaLLeHWs
BbI6pocoB NOx 1 SO2 NpPUBOASATCSH B NPUIOXKEHUN B. 3HaUMMble TEXHONOMMN CHUXKEHUSI BbIGPOCOB
AN OTAENBHbBIX 3arPA3HSAIOLLMX BELLECTB KPaTKO OMnCcaHbl Aanee.

3.3.1  Okucnel cepsi

B 3TOM C/lyyae NMPUMEHSAIOTCA MEeTOAbl CHUKEHUS, peannsyemble MPSMO B Meyvn U MUCNonb3yloLme
JobaBneHve abcopbeHTa (06bIMHO m3BecCTW). [pYMeHeHne Takmx CUCTEM  AOCTaTOYHO
pacnpoctpaHeHo B FBC, rge m3BeCcTb MOXHO [J06aBAATb B HWXKHWA CNOM WU MOBTOPHO ee
MCnonbL30BaTh.

Yale npumMeHseTcs Aecynbdypulaums oTpaboTaBLUero rasa, obpasyemMoro mnocsie OKUraHus,
KoTOopas npegHa3HayeHa AAa yaaneHus m3 Hero SO2. bonbliad 4yacTb MpoOLECCOB, TakMxX Kak
npYMeHeHne BAaXXHOW YncTkn rasa (WS), BnpbeicknBaHne copbeHTa aas cywku (SDA), gobasneHue
cyxoro copbenTa (DSI) n npouecc Walther (WAP) ocHoBbIBatoTCA Ha peakumn SO2 € LWEeNoYHbIM
peareHTOM, JobaBnsemMbiM B TBEpAOM BUAe WIXM B BWUAe CyCreH3uu/pactBopa B BoAdy ANs
06pa3oBaHMA COOTBETCTBYIOLLMX coneli. Bo BTOpPUUHBLIX peakuuax ygansatotca SOz, dTopuabl 1
xnopuapl. B HekoTopbix npoueccax SO2 BOCCTaHaBNMBAETCS B BUAE Cepbl WM CEPHON KMUCOThI.
MpumeHeHne npoueccoB FGD Takxe CMocobCTBYeT COKpaLLEeHWHO BbIOPOCOB YacTuy, 1 MeTasloB.
Hanbonee pacnpocTpaHeHHble TEXHOOIM M OMUChIBAOTCH HIXKE.

Mokpas oyucmka 2a3a (WS) useecmosro/uzgeecmHsaKkom

3arpssHsoLWmMe BellecTBa YAANATCS M3 oTpaboTaBLUero rasa XMMWYeckuMn peakumamm ¢
NPUMEHEHNEeM LLeI0YHOro LWaamMa (CycrneHsun coefuHeHnin Kanblnsa B BOAe). OCHOBHbIM
NPOAYKTOM 3TUX peakunin ssnsetca runc. MNpouecc WS npeactasnsieT cO60i OCHOBHYHO TEXHONOMUHO,
ncnonb3lyemyro B 060pyAoBaHHbIX FGD 3anekTporeHepatopax, YyCTaHaBAMBaeMblX B CTPaHax,
BXOAALLMX B EBponeinckyto OpraHmn3aLo 3KOHOMNYECKOro CoTpyAHnYecTsa 1 passutust (OECD). 3Tn
TEXHONOMN NCMOMb3YHTCA Ha YCTaHOBKaxX MO OKUTFaHWIO KAMEHHOro yras, 6yporo yras v Tonamsea ¢
cogepxaHuem cepbl oT 0,8 go 6onee yem 3,0 (MaccoBbix) %. dPPekTMBHOCTL BoCCTaHOBAEeHUS SO2
npessbiwaet 90 %.

Cywuska, pacnsinaruwjas copéeHm (nonycyxoii) (SDA)

Mpouecc SDA ypanseT 3arpsAsHAlOLME KOMMOHEHTbl 13 oTpaboTaBllero rasa B YCTaHOBKax Mo
OKUTaHWIO OpraHM4Yyeckoro TorJamMea C MOMOLbI BrpbickMBaHWA wnama Ca(OH)2. 3ToT npouecc
bopmupyeT Cyxoll MOBOYHbLIA MNPOAYKT, KOTOpbIA TpebyeT cbop TH B HanpaBneHUM MOTOKa
oTpaboTaBLUMX ra3oB. 3$deKTMBHOCTL BOCCTaHOBeHMA SO2 npeBbiwaeT 90 %.

Ao6aeneHue cyxozo copbenma (DSI)

Mpouecc DSI ocHoBbIBaeTCA Ha peakumyn ra3oB/TBepAbIX YacTuL, B oTpaboTaBLUeM rase u CyXoro
copbeHTa (0BbIYHO NMPUMEHSAIT W3BECTb, Ha HEKOTOPbIX HEe6ONMbLUMX YCTAaHOBKax WCMOAb3YHT
6ukapboHaT HaTpusa, NaHCOs).

3.3.2 Okucnel azoma
MepeuyHblie mepol

MepBUYHbIE Mepbl MUHUMU3MPYIOT 0bpa3oBaHe NOx B neym nim Kamepe ropeHust 1 BKAHYaoT B
cebsi ropesiku € HU3KMM ypoBHeM obpasoBaHus NOx (LNB) ¢ 30HanbHbIM pacnpegeneHnem Bo3ayxa,
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MOBTOPHOE NCMONb30BaHMe OTPaboTaBLUEro rasa, ocTpoe JyTbe B TOMKax, MOBTOPHOE COKMraHue,
BMpbICKMBaHME BOAbl/Mapa 1 aHajornyHble UM TEXHOOMMU. 3TN Mepbl MOXHO MCMOJib30BaTh AJIA
MOZEPHM3aLMN YyXe CyLLeCTBYHOLUMX KOT/IOB, TeM CaMbiM 0becreynBas MepeMeHHyr CTeneHb
BoccTaHoBNeHVs NOx. CoBpemeHHble rasoBble TypbWHbI MOryT ob6ecneynBaTb OYeHb HU3KWUI
ypoBeHb Bblbpoca NOx 3a CYeT WCMONL30BAHUSA TEXHONOrMW ropenky, paboTawLlein Ha
06e3BOXXeHHOM TOMJIMBe C HU3KMM BbIbpocoM NOx (DLN) 6e3 nprMeHeHNs BTOPUYHBIX Mep.

BmopuuHbie Mepbl — npoyeccel deHUMpuUPUKayuu

OCHOBHbIM ~ METOJOM  CHWXeHWs  Bbl6pOCOB  OKWC/IOB  a30Ta  SBNSETCS  CeleKTMBHOe
HekaTannTmnyeckoe BocctaHoBneHue (SNCR) 1 cenekTuBHOe Katanutuueckoe BocctaHoBneHume (SCR).
CHUXeHne cofepaHWsa OKMCNOB a3oTa B OTpaboTaBlLUeM rase OCHOBbLIBAETCH Ha M3bupaTenbHON
peakumm NOx. Mpouecc SNCR BktoUaeT B cebs BNPbICKMBaHME aMMKaka Uam MOYeBMHbI B 061acTb
B613K TOnKW. CoKpallieHne BbiI6poCoB NMpu UCnonb3oBaHM SNCR MOXeT 6bITb OrpaHNYeHHbIM (He
6onee 50 %) 1 ero 3¢pPeKTUBHOCTb HMXeE, YeM Npu ncnone3oBaHnmn SCR. Cnctema SCR 0CHOBBIBaETCA
Ha mM3bupaTenbHbIX peakumax C BrpbICKMBaeMbiMK JobaBKamuy B NPUCYTCTBUM KaTanusaTtopa. B
KayecTBe f06aBOK OObLIYHO WCMONBL3YOT amMMak (ra3oobpasHbii U B pacTBOpe), HO Takxe W
MoueBUHY. DddekTnBHOCTE BoccTaHOBNEH WS NOx MoxeT 6biTb B gnanasoHe 70 + 90 %.

3.3.3 Teepdsulie yacmuysl

OCHOBHOV MCMONb3YeMbIi METOZ CHUXEHWUS BbIOPOCOB TBEPAbIX YaCTUL, COCTOUT B NMPUMEHEHUN
371eKTPOCTaTM4eCcKoro ocaxaeHuns (EP); ogHako Takxke MCMONb3YHTCA U MaTepyaTtbie ¢unbTpbl (FF).
YaaneHve 4acTuL, NpUBOAUT eLle N K CHUXEHWIO BbI6pocoB 60sbluel YacTn TaXenblX MeTanos,
MOCKONbKY OHW, B OCHOBHOM, Npe/cTaBneHbl B BUAE TBepAbIX YacTul,. Kak coBpeMeHHble meTo/bl EP,
Tak 1 FF MOryT cumTatbecs HaunyyLwMmy 13 4ocTynHbeix MeTogos (HAT), HO chefyeT UMeTb B BUAY, YTO
3¢dekTMBHOCTE EP MOXeT 3HaunTenbHO 3aBuUCeTb OT TOro, Kakoe MCNob3yeTcs 06opyAoBaHMe,
ycTapeBllee uan coBpemeHHoe. Metog FGD MoxeT 6biTb Takxke 3ppekTMBeH An8 CoKpalleHWs
TBepAbIx Yactuy, TY; cnctembl DSI n SDA vacto npuMeHstoT FF ana yaaneHusa copbeHTa n TBepabIx
YacTuL, CUCTEMbl MOKPOM OYMCTKM FasoB Takxke MOryT JoCTUraTe YpoBHSA HAT B OTHOLEHWN
CHUXEeHNA Bbl6pOCOB TBepAbIX 4acTuy. MynbTULMKIOHHbLIE YCTPOMCTBA MblieynaBAMBaHNS
YyCTaHaBNMBAOTCA Ha HebonbLUMX, 6onee CTapbiX YCTAHOBKAX ANA OKUraHWA WU B Ha4vanbHOM
CTagnm 06paboTKu.

3.4 MeTOopabl

3.4.1 Bwi6op memoda

Ha puc. 3-1 npeacrtaBneHa npouesypa Bbibopa MeToZa ANS OLEHKW BblGpPOCOB MpU CKUraHuUu B
OTpaciAX 3HepreTMyeckon 1 nepepabdaTbiBatOLLE MPOMbILLIEHHOCTU. cMonb3yroTcs cegytoLimne
OCHOBHble Nnpoueaypbl:

e Ecnm goctynHa nogpobHas nHbopmMaums, He0bX0AMMO ee NCMOb30BaTh;

e Ecnm kaTeropusi UCTOUHUKOB SBASETCA K/OYEBOW KaTeropuein, npuMeHseTcss YpoBeHb 2 1au
NyYlInin MeTos, KpomMe TOro cobumparoTcs noApobHble BXoAHble AaHHble. [lepeBo pelueHuin
HarnpasAngeT MoJib30BaTeNIa B TakMX C/lydasix K MeTody YPOBHS 2, Tak Kak npegnonaraeTcd, uTo
nerye nofy4nTb HEOHXOAMMBIE BXOAHbIE AaHHbIe 419 AAHHOMO MOAX0AQ, YeM cobpaTb AaHHble
YPOBHSA 06bekTa AN oueHKM YpoBHS 3. O4HAKO COCTaBUTENO MHBEHTapu3aunn cnegyeT UMeTb
B BMAY, UTO 13-3@ CPABHUTENIbHO HEBOMBLUOr0o YMCAa NCTOYHMKOB BO MHOMMX CAyYasx AaHHbIe,
HeobxoAnMble ANA MeToAa YPOBHS 3, MOXeT 0Ka3aTbCsi MOly4YNTb HECKOJIbKO CI0XKHee, Yem ANA
MeToAa YPOBHSA 2;

e [logpo6HbIA NpoLecc MOAENVPOBaHUS B SBHOM BUAE He COAEPXUTCA B JaHHOM Jepese
NpPUHATUA pelleHnii. OgHako AeTasbHOe MOoJennpoBaHMe O06bIYHO BbINMOMHAETCH Ha ypOBHe
YCTaHOBKM U pe3y/bTaTbl TakKoro MOAENVNPOBAHMA MOXHO BWUAETb B ‘AaHHBLIX MO
NPon3BOACTBEHHOMY 06bekTYy' (YpoBeHb 3) Ha fepeBe peLueHuiA.
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Hauano

WmetoTca M aaHHble

He3aBMCUMBIX
MCTOYHNKOB?,

OcHosHoW
VCTOYHMK?

Pa3penutb faHHble no
OCyLECTBNNEMON

[a Wcnonb3oBatb
no 3amepam »| [TOnbko [aHHblg
OTAENbHbIX UCTOYHUKOB 7] no OG'beKTy
B KaTeropum YpoBHs 3
UCTOYHMKA?
Her
Nmetotcs nv Wcnonb3osath 3amMeps! Mo
AaHHbIe Mo fa YpoBHIO 3 B COYETaHNM C
"'C”g“"”"a”""o > ko3 hULMeHTaMmn
ocoboroTonMea BbIGPOCOB MO CTpaHe u3
[NS laHHOTO YposHs 2.
ICTOUHMKA
Her
Conocrasnsietcs
M CMOZEMMPOBaHHbI
WmeeTcs nn fa pacxoaTormsa co Oa Wcnonb3oBats
nOIJ,pOGHaF‘ oueHka > CTaTUCTUHECKUMU AaHHBbIMW MO > roAxo4 Mo
Mogenm? pacxoay Tonnmsa Ha YpoBHio 3
HauwnoHanbHOM ypoBHe OT

[esiTensHOCTU U
ko3aghuLmeHTbI BeIGpocos
No TEeXHOSOrnsaM

Wcnonb3oBatb AaHHble Nno
OCYLLECTBIINEMON
AesATEeNbHOCTV YPOBHS 2,
XapaKTePHbIE AT TEXHOMOTMN 1
k0ahbuLMeHTOB BbIGPOCOB

MpumeHUTL
ko3hpULMeHTbI
BbIGPOCOB YpoBHS 1
no yMosn4aHuio

Puc. 3-1. [lepeBo  peweHMiA ANA  OKUraHWUA B OTpaciaAX  3HepreTmyeckom
NPOMBbILLIEHHOCTU
3.4.2 IModx00 no ymon4aHur YpoeHs 1

Anropntm
B noaxoge YpoBHs 1 Anst BbIGPOCOB OT CKMraHMsa NCNONb3yeTcs obliee ypaBHeHMe:

E = AR x EF (M

3azpssHumens nompeﬁﬂenue monauea 3acpsA3Humenb

Esazpazrument exerogHble Bbl6pOCbI 3arpA3HALWEero sewecTsa

EFsaepazrumens K03 PnLMEeHT BEIBPOCOB 3TOro BeLyecTBa

ARnompe6nenue monusa LAeATeNbHOCTL, XapakTepulyemMas notpebaeHvem Tonamea

3T0 ypaBHeHMe MPUIMEHSIeTCs Ha HaLUMOHANbHOM YPOBHE, UCMOMb3ysi eXEerojHoe HalWOoHanibHoe
notpe6ieHve TornaMBa (AeTanM3MpPOBAHHOE MO TUMam Tonamea). MHbopmaums no notpebneHunto
TOM/IVMBA, MNOAXOASALLAA AN OLEHKM BbIBPOCOB MpPY KCMOJb30BAHWM YMPOLLEHHON MEeToANKM,
JOCTYMHA U3 CTaTUCTUYECKMX exerogHnkos OOH nan HauoHanbHOW CTaTUCTUKN.

KoapdunumeHTsl BbIGPOCOB YpoBHA 1MNpeAnonaraloT WCMob30BaHWEe CpejHer Wan TUTMNUHOW
TEXHONOMMN U Mep COKPaLLleH sl BbIBPOCOB.

PyKkoBOACTBO MO MWHBEHTapusauuMum Bbi6pocoB, 3arpasHAOWUX aTtMmocdepy,
EMEN/EAOC 2019 16



1.A.1 DHepreTnyeckue oTpacsim NpoMbILLJIEHHOCTH

B Tex cnyuasx, Korga yu4mTbiBarOTCS BMOSHE onpejesieHHble TeXHONOTMU CKUTaHWs 1 Mepbl Mo
COKPALLEeHNO BbIBPOCOB, METOZ YPOBHS 1 NMPUMEHATb Henlb3s, U Torda cinefyeT BOCMO/b30BaTHCS
MeTOAOM YPOBHS 2 WM YpPoBHA 3. HekoTopble AOMOAHUTENbHblE CBefeHWs Mo crocobaM u
3¢ deKTMBHOCTM cokpaLleHuns Bbibpocos NOx 1 SO2 NpUBOASATCS B NpUnoXeHUn B.

Koa¢ppuumeHTtbl Boi6pocoB (EF) no ymonyaHuio YpoBHs 1

KoadpdunumeHTtsl BbIBPOCOB MO yMON4YaHUIO YPOBHs 1, MOAy4YeHbl W3 AOCTYMHbIX JAaHHbBIX W
NHbopMaLmK, koTopas bbina NoaydeHa ANs KIOYEBbIX TOMAMBHbLIX rpynn (Tabn. 3-1), npuBeeHbl B
Tabn. 3-2 - 3-7.

Ta6nuua 3-1. Knaccuéwmkaumsa Tonamsa no YposHio 1

Twun Tonnmea no YpoBHio 1 CBsi3aHHble C 3TUM TUMOM Apyrvue Buabl TonimvBa

KameHHbIN yronb KokcyroLmiica yronb, Apyro GUTYMUHO3HbIM Yrofb, NOAYOUTYMUHO3HbIA Yronb, KOKC,
«3anaTeHToBaHHOEe» MPOMBbILLIEHHOE TOMANBO

BypbIii yrons NUrHunT, BUTYMHBI CnaHeL, «3anaTeHToBaHHOE» MPOMBbILLIEHHOE TOMANBO, Topd
la3006pasHble TUnbl | TNPUPOAHBIN ras, XWAKOCTU U3 MPUPOAHOro rasa, OKMXeHHbIA HedTAHON ras, ras
TonavBea HedTenepepaboTkn (KB ana rasa HedpTenepepaboTkn AOCTYMHbI B pasgene 4.2),

3aBO/CKOI ras, KOKCOBbI ra3, 4JOMEeHHbI ras

Taxenoe AnzenbHoe | OCTaTouHbI HedpTenpoaykT, cbipbe HedTenepepaboTky, HepTAHOM KOKC, BOAHO-
TOMANBO BUTYMHasA 3MyNbCUS, BUTYM

CBeTnble HedpTenpPoOAyKThI l'a3olin, kepocnH, HadTa, CraHLEeBoe Macio

Briomacca JpeBecrHa, ApeBeCHbI Yronb, 0TXOZ4bl 0BOLLE (C/X)

CnepyeT OTMETUTb, UTO COOTBETCTBYHOLLIME TUMbI TOMMBA, YKa3aHHble B Tabnuue 3-2, 0cHOBaHbI Ha
XapakTepucTkax BbIBPOCOB WM He AO/KHbI MCMOAb30BaTbCA ANSi KaTeropmsauuy TOmnavBa Mo
OCHOBHbIM TOMJMBHbLIM rpynnamMm (TBepAoe, >XWAKOe, rasoobpasHoe, 6romacca), KoTopble
NCMONb3YHTCSA B OTUETHOCTY.

KoaddunumeHTsl BbIBpOCOB, NpuBefeHHble B Tabn. 3-3 - 3-8, 6biIM MofyyeHbl U3 JOCTYMHbIX
NCTOYHWNKOB C YYeTOM Pe3y/ibTaToB VX OLIeHOK, KOTOpble 6blan BKIOYEHbI B NpeabiayLieil peaakumm
3Toro PyKOBOACTBa, BK/tOYas 6osee cBexyto MHGOpMaUMIO U3 AOKyMeHTOB BREF no Hawnyudwmnm
TEXHO/IOMMSAM, UCMONb3YEMbIM Ha KPYMHbIX yCTaHoBKax Ana okuraHus (European Commission, 2006).
KoadduumeHTsbl BEIGPOCOB rpynnmpyroTCca MO OCHOBHbLIM TUMaM TonamBe. Mpu OTCYyTCTBUM NOAPOOHbIX
JAAHHBIX MO CPABHUTENIbHOMY MCMOMb30BAHNIO PA3INYHBIX TEXHONOTNIA COKUFAHUS UM COKPALLIEHNS
BbIOPOCOB, KOTOpbIE Pa3AN4YHbl B PasHbIX CTPaHax, NpesioxeHHble KO3GOULMEHTbI NPesCTaBNSIoT
CObOI cpejHee 3HayeHVMe AN BCero AmManasoHa WCMonb3yeMblX TexHonorui npu 95 %
[LOBEpUTENBHOM MHTEpBane Mo BblbpocaM B pacCMaTpUBaEMOM cekTope. TU KO3pPuumeHTsl byayT
NPeACTaBNATb OYeHb LUMPOKNIA AMANAa30H TEXHONOMNIA CKUTaHUS 1 COOTBETCTBYIOLLMX MM BOMPOCOB;
HO OHW He NpeAacTaBAatoT HAT 1 He OTHOCATCS K Heoc/1ab/ieHHble Bbibpocam.

ObpaTuTe BHUMaHWe, 4To KO3pPuLMeHTbl BbIopocoB NOx BbIpaXaroTcs kak Ko3dppuumeHTbl BbIBpOCoB
NO., un uto cooTBeTcTBylOLIME KO3OPULMEHTHl ans MXAL/P npeACTaBASOTCS Kak SKBUMBAJEHT
ToKCcnyHoCTU I-TEQ (NATO).

KoaddurumeHTbl BbIBPOCOB A5 OKUCNOB Cepbl MpuBejeHbl B Tabnnuax YpPoBHA 1, HO OHWU
npejnonaralT OTCYTCTBME Mep MO OrpaHnyeHno BblIopocoB SO2 M BMOAHe onpeAeneHHoe
coZiepXxaHvie cepbl B Torimee. B Tex cnyyasx, Korga cTpaHbl He nmetotT FGD 1 nsBectHo cogepkaHue
cepbl B TOMAMBE, TO UM PeKOMeHAYeTCs pacCcymUTbIBaTh KO3$PULIMEHT BbIOPOCa OKNCIOB Cepbl NCXOAS
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N3 N3BECTHOrO coAepXaHus cepebl, npegrnonaras 100 % nepexog B SO2 1 6e3 Mep MO yAepxaHWio B
30/1e.

EFso2 = [S]1x 20,000 / CVuuzw
rae:
EFso2  Ko3ddurumeHT Bbibpoca SO2 (/T Ax)
[S] cofep>XaHwvie cepbl B Tonmee (Maccosas fons, %)

CVhnsw  CV Tonnmea (F[Ax/T, HM3LWaA TennoTa)

Ans K03ddrUmMeHTOB BbIGPOCA NPU OKMUraHWM OTXOA0B cnejyeT obpaTntbcs K ra. 6.C.a, 6.C.b n 6.C.c,
B 3aBMCUMOCTM OT TMMa OTXOA0B, KOTOPbIE MOANEXAT CKUTaHWIO.

KoaddunumeHThl BoIbpoca YY, npmseseHHble B JaHHOM PyKOBOZCTBE, BblpaboTaHbl Ha ocHoBe DY, ”
No3TOMY NpUHMMaeTcs, Yto HY=3Y

Ta6nuua 3-2. KoadpdpunumeHTbl BbIGPOCOB YPOBHA 1 ANA KaTeropmm uctouHuka 1.A.1.a npm
MNCNo/Ib30BaHUN KaMEHHOrO0 yris

KoadduumeHTbl BbIGPOCOB N0 yMmon4aHuio YpoBHA 1
Kog, HassaHue
Kareropms ucrounnka HO | 1.A.1.a Mpor3BOACTBO 3/1EKTPUYECTBA U Ten1a 06LLero Nosb30BaHmMA
Tonnuso KameHHbI# yronb
He npumeHsetca
He oueHeHO NH3
3arpsasHutenb 3HayeHue EanHuubl 95% AoBepwuT. UHTEpPBan CcblIkn
HuKHWUIA BepxHuii
NOx 209 r/TOx 200 350 US EPA 1998, rnaBa 1.1;
co 8.7 r/TAx 6.15 15 US EPA 1998, rnasa 1.1;
HMN0C 1.0 r/TAx 0.6 24 US EPA 1998, rnasa 1.1
SOy 820 r/TOx 330 5000 Cm. npuMeyaHue
OKBY 11.4 r/TAx 3 300 US EPA 1998, rnasa 1.1
T410 7.7 r/TOox 2 200 US EPA 1998, rnasa 1.1
T42.5 3.4 r/TAx 0.9 90 US EPA 1998, rnasa 1.1
uy 2.2 % TYz25 0.27 8.08 CM. npumeyvaHue
Pb 7.3 mr/TOX 5.16 12 US EPA 1998, rnaBa 1.1
Cd 0.9 mr/TOX 0.627 1.46 US EPA 1998, rnasa 1.1
Hg 1.4 mr/Tax 1.02 2.38 US EPA 1998, rnasa 1.1
As 7.1 mr/Tax 5.04 11.8 US EPA 1998, rnasa 1.1
Cr 4.5 mr/TOX 3.2 7.46 US EPA 1998, rnaBa 1.1
Cu 7.8 mr/TOX 0.233 15.5 dKcnepTHasA oOueHKa, B3ata u3 EMEP/EEA
(EMEM\EAOC) (2006)
Ni 4.9 mr/Tax 3.44 8.03 US EPA 1998, rnasa 1.1
Se 23 mr/TOX 16 37.3 US EPA 1998, rnasa 1.1
Zn 19 mr/TOX 7.75 155 dKcnepTHaA oOueHKa, B3ata u3 EMEP/EEA
(EMEM\EAOC) (2006)
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NXB 3.3 Hr WHO-TEG/ 1.1 9.9 Grochowalski & Konieczynski, 2008
TOx

NonnxnopuaHblie 10 Hr IF-TEQ/T A 5 15 UNEP (2005); Kotbl, paboTatowme Ha yrne
OMBeH30MapaAMoKCUHbI U
dypaHbl (NXAL/O)

0.7 MKr/TOK 0.245 2.21 US EPA 1998, rnasa 1.1
BeHso(a)nupeH
Benso(b)pnyoparmet 37 mre/T 0w 3.7 370 Wenborn et al., 1999
Berso(k)payoparmen 29 MK/ 2.9 290 Wenborn et al., 1999
Whaeko(1,2,3-cd)nnpe 1.1 MKr/TOK 0.591 2.36 US EPA 1998, rnasa 1.1
X6 6.7 MKr/TOX 2.2 20.1 Grochowalski & Konieczyniski, 2008

MpumeyaHne:

KoadpdunumeHTbl BbIGPOCOB YPOBHA 1 MO YMOAYAHUIO OCHOBaHbI Ha Ko3¢duumeHTax BbIOPOCOB
YpoBHSI 2 4151 KOTNOB C CyxXUM 30noyfjaneHvem. [na npeobpasoBaHua faHHbix US EPA 6bina
MNCNOMb30BaHa TenJIOTBOPHOCTb, MNpUBeAeHHas B CMPaBOYHOM WHPOpMaUUM (26 MUANNOHOB
BTE/TOHHY). OHa 6blna NnpeobpasoBaHa B HTC ¢ nomoLbto koadduumenTa 0,95. MNMpu 3TOM egnHMLbI
n3mepeHus 61 NpeobpasoBaHbl ¢ nomoLbto 1 055,0559 Ax/BTE 1 453,59237 r/$yHT.

KB ana 6eHs3o(b)bnyopaHTeHa n 6eH30(k)dnyopaHTeHa MNpeobpasyroTca C MOMOLLBI CpejHero
3HaveHua HTC ana gpyroro kameHHoro yraa 24,1 IIX/ToHHy 13 PykoBOACTBa MO 3HepreTnyeckom
ctatuctuke (OECD/IEA, 2005).

KospduumeHt ana SOx npeanonaraer OTCYyTCTBME Mep MO COKpalleHuto BblibpocoB SOz U
OoCHOBbIBaeTcA Ha 1 % MaccoBOM cozepXaHun cepbl U npuMeHeHun pacyetoB EF n3 nogpasgena
3.4.2.2 HacTosiwel rnaBbl; 95 % foBepuTeNbHblE NHTEPBasbl PAaCCUUTLIBAIOTCH, UCMONb3Ya psaj U3
Tabn. C-1 B npunoxeHun C.

Jona YY paccumTbiBaeTcs Kak cpefHee oT AaHHbIX 13 Henry & Knapp (1980), Olmez et al. (1988),
Watson et al. (2001), Fisher et al. (1979), Griest & Tomkins (1984), Engelbrecht et al. (2002), Chow et al.
(2004) n Speciate (US EPA, 2011).

KoappuumeHTsl BoibpocoB OKBY, THqo, TY,s nNpeAcTaBnsioT BbI6pOChl GuabTpyembix TY M OCHOBBIBAKOTCS Ha
cogepxaHun nenna B 8,2%. CnepyeT OTMETUTb, 4TO  K03dduLUMeHTbl BbIBPOCOB KOHAeHCMpyembix TY

npegcrasnensl B US EPA (1998), nasa 1.1.

Ta6nuua 3-3. KoadpdpuumeHTbl BbIGPOCOB YpoBHSA 1 AN KaTeropum uctodHmka 1.A.1.a npm
ncnonb3oBaHUU Gyporo yrns

KoadduumeHTbl BbIGPOCOB N0 yMONAUaHUIO YPOBHA 1
Kog, HassaHue
Kareropms ucrounnka HO |1.A.1.a MpOn3BOACTBO 3/1EKTPUYECTBA M Tenia 0bLLEero Nob3oBaHUsA
Tonnuso Bypbiii yronb
He npumeHsetca
He oueHeHO NH3, NX6, N'Xb
3arpasHutenb 3HauyeHune EanHnubl 95% A0BEpPUT. UHTEpBAN Ccbinku
HW»KHUIA BepxHuii
NO« 247 r/TAx 143 571 US EPA 1998, rnasa 1.7
co 8.7 r/TAx 6.72 60.5 US EPA 1998, rnasa 1.7
HMI0C 1.4 r/Tox 0.84 3.36 US EPA 1998, rnaBa 1.7
SOx 1680 r/TOx 330 5000 CM. npumeyaHue
OKBY 11.7 /T ok 1.2 117 US EPA 1998, rnasa 1.7
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TY10 7.9 r/Tox 1 79 US EPA 1998, rnaBa 1.7

T42.5 3.2 r/Tox 1 32 US EPA 1998, rnaea 1.7

BC 1 %orT42,5 0.1 4 Kupiainen and Klimont, 2007

Pb 15 mr/TOAxK 10.6 24.7 US EPA 1998, rnasa 1.7

cd 1.8 mr/Tax 1.29 3 US EPA 1998, rnaea 1.7

Hg 2.9 mr/Tx 2.09 4.88 US EPA 1998, rnaea 1.7

As 14.3 mr/TOAxK 10.3 24.1 US EPA 1998, rnasa 1.7

Cr 9.1 mr/TOxK 6.55 15.3 US EPA 1998, rnasa 1.7

Cu 1.0 me/I 0.2 5 EMEP/EEA (EMEN\EAOC) (2006)

Ni 9.7 mr/Tax 7.06 16.5 US EPA 1998, rnaea 1.7

Se 45 mr/Tax 32.8 76.5 US EPA 1998, rnaea 1.7

Zn 8.8 mr/TK 0.504 16.8  |EMEP/EEA (EMEN\EAOC) (2006)

X6 3.3 He WHO- 1.1 9.9 Grochowalski & Konieczyriski, 2008
TEG/T

nxga/o 10 Hr I-TEQ/T A 5 15 UNEP (2005); Kotnbl, paboTatoLme Ha yrie

Benzo(a)nupeH 1.3 MKr/TOK 0.26 6.5 US EPA 1998, rnasa 1.7

Berso(b)payoparmen 37 e/ IDre 3.7 370 Wenborn et al., 1999

Benso(k)cpnyoparmen 29 e/ e 2.9 290 Wenborn et al., 1999

WhaeHo(1,2,3-cd)nmpen 2.1 —- 0.42 10.5 US EPA 1998, rnaea 1.7

X6 6.7 wke/T Ik 2.2 20.1 Grochowalski & Konieczyriski, 2008

MpumeyvaHne:

KoaddunumeHTbl BbIGPOCOB YPOBHA 1 MO YMOAYAHUIO OCHOBAaHbI Ha KO3QPuLMEeHTax BbIOBPOCOB
YPOBHS 2 4/151 KOT/IOB C CyXVM WJIN MOKPbIM 30/10yAa/IeHNEM.

Ans npeo6bpasoBaHua faHHbix US EPA 6blna mcnonb3oBaHa TennoTBOPHOCTb, MpuBeAeHHas B
cnpaBo4Hol MHPopmaumm (6 500 BTE/PyHT). OHa 6bina npeobpasoBaHa B HTC ¢ nomoLlibto
koapduumerta 0,95. lMpu 3TOM eaMHULbLlI M3MepeHns 6binn npeobpasoBaHbl C MOMOLLBIO
1 055,0559 Ix/BTE, 2 000 pyHTOB/TOHHY 1 453,59237 r/dyHT. KB ans Cu n Zn npeobpasyrorca ¢
nomotubto cpegHero 3Hadenus HTC 11,9 TAx/Mr n3 PykosoasaLumx npuHumnos IPCC (IPCC, 2006).

KospduumeHt ana SOx npegnonaraer OTCYyTCTBME Mep MO COKpalleHuto Bbibpocos SOz u
OCHOBbIBaeTcA Ha 1 % MaccoBOM cCozepXaHuwn cepbl U nNpuMeHeHun pacyetos EF n3 nogpasgena
3.4.2.2 HacTosieln rnaBbl; 95 % foBepuTeNbHblIE NHTEPBasbl PAaCCUUTLIBAOTCH, UCMONb3Ya psaj U3
Tabn. C-1 B npunoxeHunn C. KoadodunuymenTsl Boibpocos OKBY, TH 10, TH 2,5 npeacTaBastoT BbIGPOCHI
bunbTpyembix TY ©M OCHOBBIBAKOTCA Ha cogepXaHwun nenna B 5%. CnegyeT OTMETUTb, YTO
K03bdMLMeHTbI BbIBPOCOB KoHAeHCMpyeMbix TH npeactaBneHsl B US EPA (1998), Tnasa 1.7.
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Ta6nuua 3-4. KoadpoduLmeHTbl BbIGpocoB YpoBHA 1 Ans KkaTeropum NcToyHuka 1.A.1.a npn
Mncnosb30BaHUU rasoo6pasHoOro TonJnea

KoaddpuumeHTbl BbIGPOCOB N0 yMmONYaHUIO YPOBHA 1
Kop, HassaHue
Kateropusa ucrousnka HO [1.A.1.a Mpoun3BOACTBO 3NEKTPUYECTBA M TeMIa O6LLErO NONb30BaAHMA
Tonnuso [a3006pasHble TUMNbI TONANBA
He npumeHsetca
He oueHeHoO NH3, MXB, I'Xb
3arpasHutenb 3HaueHune EavHULbI 95% poBepuUT. UHTEPBaN Ccbinkun
HWxKHMWIA BepxHuit
NO« 89 /T 15 185 US EPA 1998, rnasa 1.4
co 39 /T 20 60 US EPA 1998, rnasa 1.4
HMANoC 2.6 r/TOx 0.65 10.4 US EPA 1998, rnasa 1.4
SO« 0.281 r/TOx 0.169 0.393 US EPA 1998, rnasa 1.4
OKBM 0.89 r/TOx 0.445 1.34 US EPA 1998, rnasa 1.4
TY10 0.89 /T 0.445 1.34 US EPA 1998, rnasa 1.4
TY2.5 0.89 /T 0.445 1.34 US EPA 1998, rnasa 1.4
vy 2.5 % T42.5 1 6.3 Cm. npumevaHue
Pb 0.0015 |mr/TOx 0.0005 0.0045 |Nielsen et al., 2012
cd 0.00025 |mr/TOx 0.00008 0.00075 |Nielsen et al., 2012
Hg 0.1 mr/TOx 0.01 1 Nielsen et al., 2010
As 0.12 mr/TOx 0.04 0.36 Nielsen et al., 2012
Cr 0.00076 |mr/TOx 0.00025 0.00228 |Nielsen et al., 2012
Cu 0.000076 |mr/TAx 0.000025 | 0.000228 |Nielsen et al., 2012
Ni 0.00051 |mr/rAx 0.00017 0.00153 |Nielsen et al., 2012
Se 0.0112  |[mr/TOx 0.00375 0.0337 |USEPA 1998, rnasa 1.4
Zn 0.0015 |mr/TOx 0.0005 0.0045 |Nielsen etal., 2012
nxpn/o 0.5 Hr I-TEQ/T Ok 0.25 0.75 UNEP (2005)
0.56 MKr/TOK 0.19 0.56 US EPA 1998, rasa 1.4 (3HaueHue "MeHee"
BeH3o(a)nupeH
ucxoga M3 MpeaenoB  AETeKTUPOBaHMA
metoaa)
Benso{b)dbnyopaHTeH 0.84 MKr/TOK 0.28 0.84 .L.JS us ) EPA 1998, rnasa 1.4 (3HayeHue
MeHee nexopaA n3 npesenos
[ETEKTUPOBAHMA MeToAa)
0.84 MKr/TOK 0.28 0.84 US EPA 1998, rmasa 1.4 (3HaueHue "MeHee"
BeHso(k)pnyopaHTeH
MUCXOJA U3 MpefenoB  [eTeKTUPOBaHMUA
meToaa)
WhaeHo(1,2,3-cd)nnpen 0.84 MKr/TOK 0.28 0.84 US EPA 1998, rasa 1.4 (3HaueHue "MeHee
MUCXOOA U3 MpefenoB  [eTeKTUPOBaHMUA
meToaa)

MpnmeyaHne:

Ans npeo6bpasoBaHua faHHbix US EPA 6blna mMcnonb3oBaHa TenaoTBOPHOCTb, MpUBeAeHHas B
cnpaBoyHo nHbopmaumn (1,02 BTE/cTaHaapTHbI Ky6. ¢yT). OHa 6bina npeobpasoBaHa B HTC ¢
nomotubto koadduumeHta 0,90. MNpy 3TOM eANHULLI N3MepPeHUs BbiAn Npeobpas3oBaHbl C MOMOLLBHO
1 055,0559 [Ix/BTY 1 453,59237 r/$yHT.
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KoadpduumeHT ana SOx 0CHOBBIBAETCS Ha KOHLIEHTPaLUK cepbl, Npnban3nTensHo pasHoi 0,01 r/m3.
KoadduumeHt Bbibpoca ana MXAL/®  npuMeHUM ANa Nerkoro AUCTUANATHOrO TomnamMBa W
NPUPOAHOro rasa, MCMo/ib3yeMOoro B KOT/JaxX 371eKTPOCTaHUMA, HO OCHOBbLIBAeTCS B OCHOBHOM Ha
JaHHbIX N0 okmraHmo HedTn. UNEP Takxe NpvBOANT BECbMa OrpaHNYeHHble AaHHble MO OKUraHuo
rasa B npomexytke 0,02 + 0.03 Hr TEQ/T X Anst KOTNOB, paboTatoLLMX Ha NPUPOAHOM rase.
KoaddumumeHT BoI6poCcOoB HY paccunTbiBaeTCs kak cpegHee OT AaHHbIX 13 England et al. (2004), Wien
et al. (2004) n 6a3bl gaHHbIX Speciate (US EPA, 2011).

KoappuumeHTsl Beibpocos OKBY, TH 10, TY 2,5 npeacTaBnstoT BbIOpoCkl punbTpyeMbix TH. Cnegyet

OTMeTUTb, UTO KO3PPULMEHTBI BbIBPOCOB KOHAeHCMpyembix T npegctaBneHsl B US EPA (1998),
lnaea 1.4.
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Ta6nunua 3-5. KoadpoduLmeHTbl BbIGPOCOB YpoBHA 1 AnA KaTeropmm ncroyHuka 1.A.1.a npn
MNCMOJIb30BaHNMN TAXXENOro An3eNbHOro TonJinea

KoapduumeHTbl BbIGPOCOB N0 yMmon4aHUio YpoBHA 1
Kog, HasBaHve
Kateropusa ucrousnka HO | 1.A.1.a Mpou3BOACTBO 3NEKTPUYECTBA M Tena ObLLEro NoNb30BaHWA
Tonnuso Taxenoe ansenbHoe TONIMBO
He npumeHsetca
He oueHeHo NH3, MXB, beHso(a)nupeH, NXb
3arpasHutenb 3HayeHue EavHuupbl 95% [0BEpUT. UHTEPBAN Ccbinkun
HukHMiA BepxHuii
NO« 142 r/Tox 70 300 US EPA 2010, rnaBa 1.3
co 15.1 r/TOx 9.06 211 US EPA 2010, rnasa 1.3
HM/I0C 2.3 r/TOxK 1.4 3.2 US EPA 2010, rnasa 1.3
SO« 495 r/Tox 146 1700 Cm. npumeyaHune
OKBY 35.4 r/Tox 2 200 US EPA 2010, rnasa 1.3
T410 25.2 r/Tox 15 150 US EPA 2010, rnasa 1.3
T42.5 19.3 r/Tox 0.9 20 US EPA 2010, rnaBa 1.3
vy 5.6 % T42.5 0.22 8.69 Cm. npumeyaHue
Pb 4.56 mr/TOx 2.28 9.11 US EPA 2010, rnasa 1.3
Cd 1.2 mr/Tx 0.6 2.4 USEPA 2010, rnasa 1.3
Hg 0.341 mr/TOx 0.17 0.682 US EPA 2010, rnasa 1.3
As 3.98 mr/TOx 1.99 7.97 US EPA 2010, rnasa 1.3
Cr 2.55 mr/TOx 1.27 5.1 USEPA 2010, rnasa 1.3
Cu 5.31 mr/Tx 2.66 10.6 US EPA 2010, rnasa 1.3
Ni 255 mr/TOx 127 510 US EPA 2010, rnasa 1.3
Se 2.06 mr/T O 1.03 4.12 US EPA 2010, rnasa 1.3
Zn 87.8 mr/TOx 43.9 176 USEPA 2010, rnasa 1.3
nxga/o 2.5 Hr I-TEQ/T A 1.25 3.75 UNEP (2005); Komnbl, pabortatowpe Ha
TAYKE/IOM IU3e/IbHOM TOMN/IMBe
Berso(b)dnyoparmet 4.5 mke/T [ 1.5 13.5 US EPA 2010, 2naea 1.3
Berso(k)cpnyoparmen 4.5 mke/T [ 1.5 13.5 US EPA 2010, 2nasa 1.3
WHpeHo(1,2,3-cd)nmpeH 6.92 MKr/TOK 3.46 13.8 US EPA 2010, rnaBa 1.3
MpnmeyaHne:

Ana npeobpasoBaHua AaHHbix US EPA 6bina Mcnonb3oBaHa TernIoOTBOPHOCTb, MpuBejeHHasi B
cnpaBoyHo nHbopmaumm (150 munnnoHos BTE/103 rannoHa). OHa 6bina npeobpasoBaHa B HTC ¢
nomotubto koadduumeHTta 0,95. MNpy 3TOM eANHULBI U3MepPeHUs Bbian Npeobpas3oBaHbl C MOMOLLBHO
1 055,0559 [x/BTY 1 453,59237 r/$yHT.

KoappuumeHt ana SOx npegnonaraer OTCYTCTBME Mep MO COKpalLeHuto BbibpocoB SOz U
OCHOBbIBaeTCcA Ha 1 % MaccoBOM CoZepXaHuUW cepbl U npuMeHeHun pacyetoB EF n3 nogpasgena
3.4.2.2 HacToswel rnaebl; 95 % foBepuTe/ibHbIE MHTEPBAabl PacCUMUTLIBAOTCA, UCNOAb3YA PSj U3
Tabn. C-1 B npunoxeHun C.

KoadpdunumeHT BbIGpOCOB YY paccumTbiBaeTCs Kak cpegHee OT AaHHbIX M3 Olmez et al. (1988),
England et al. (2007) n 6a3bl gaHHbIX Speciate (US EPA, 2011).
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KoadduuymeHTsl Boibpocos OKBY, Y 10, TH 2,5 npeacTaBnstoT BbI6pockl unbTpyemMbix TH 1 OCHOBbLIBAKOTCS Ha
cozepxaHun cepbl B 1%. CnefyeT OTMETUTL, UTO KO3ULIMEHTLI BbIBPOCOB KOHAEHCMPYeMblx TH npeacTaBneHsbl
B US EPA (1998), TnhaBa 1.3.

Ta6nuua 3-6. KoadpoduLmeHTbl BbIGPOCOB YpoBHA 1 Ans Kateropym uctodyHuka 1.A.1.a
npyv UCNOIb30BaHUIN ra3oins

KoaddpuumeHTbl BbIGPOCOB N0 yMmON4aHUIO YPOBHA 1
Kog, HasBaHve
Kateropusa ucrousnka HO | 1.A.1.a Mpon3BOACTBO 3NEKTPUYECTBA M Tena ObLLEro NoNb30BaHWA
Tonnnso la3 oiin
He npumeHserca
He oueHeHO NH3, MXB, beHso(a)nupeH, beHzo(b)dayopaHTteH, beHso(k)dnyopaHTeH, NXB
3arpasHutenb 3HaueHue EanHUUbI 95% A0BepuUT. UHTEPBan Ccbinku
HukHWiA BepxHuii
NOx 65 r/TOxK 22 195 US EPA 1998, rnasa 1.3
Cco 16.2 r/TOx 4 65 US EPA 1998, rnasa 1.3
HM/10C 0.8 r/TOx 0.48 1.28 US EPA 1998, rnasa 1.3
SOx 46.5 r/TOx 4.65 465 CM. NpumeyaHue
OKBY 6.5 r/TOxK 2 20 US EPA 1998, rnasa 1.3
T410 3.2 r/TOx 1 10 US EPA 1998, rnasa 1.3
T42.5 0.8 r/T Ok 0.3 2.5 US EPA 1998, rnasa 1.3
BC 33.5 % T42.5 28.9 38 Hildemann et al., 1981 & Bond et al., 2006
Pb 4.07 mr/TOx 0.41 40 US EPA 1998, rnasa 1.3
Ccd 1.36 mr/TOx 0.14 15 US EPA 1998, rnasa 1.3
Hg 1.36 mr/T O 0.14 15 US EPA 1998, rnasa 1.3
As 1.81 mr/T O 0.18 20 US EPA 1998, rnasa 1.3
Cr 1.36 mr/TOx 0.14 15 US EPA 1998, rnasa 1.3
Cu 2.72 mr/TOx 0.27 30 US EPA 1998, rnasa 1.3
Ni 1.36 mr/TOx 0.14 15 US EPA 1998, rnasa 1.3
Se 6.79 mr/Tx 0.68 70 US EPA 1998, rnasa 1.3
Zn 1.81 mr/T O 0.18 20 US EPA 1998, rnaBa 1.3
nxan/e 0.5 Hr -TEQ/T Ok 0.25 1 UNEP (2005)
WHaeHo(1,2,3-cd)nmupeH 6.92 MKr/TOK 3.46 13.8 US EPA 1998, rnasa 1.3

MpnmeyaHne:

Ans npeo6bpasoBaHua faHHbix US EPA 6blna mcnonb3oBaHa TennoTBOPHOCTb, MpuBeAeHHas B
cnpaBoyYHoOn nHpopmaumm (140 munnmnoHos BTE/103 rannoHa). OHa 6bina nNpeo6pasosaHa B HTC ¢
nomoLubto koagouumeHTta 0,95. MNpn 3TOM eANHULBI U3MepeHUs 6bin Npeobpa3oBaHbl C MOMOLLLHO
1 055,0559 [x/BTY v 453,59237 r/pyHT.

Koadounument pgns SOx npepnonaraeT OTCYyTCTBME Mep MO COKpalleHUo BblibpocoB SO2 u
ocHoBblBaeTcs Ha 0,1 % MaccoBOM Cofep>KaHnK cepebl.

KoadpuumeHTsl BIGpocos OKBY, Y 10, TH 2,5 npeactaBnstoT Boibpockl dunbTpyembix TH. CiegyeT 0TMETUTb, UTO

K03$dULMEeHTbI BbIOBPOCOB KOHAEHCMPYeMbIx TY npeactaeneHsl B US EPA (1998), Mnaea 1.3.
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Ta6nuua 3-7. KoadpoduLmeHTbl BbIGpocoB YpoBHA 1 ans KaTteropmm ncroyHuka 1.A.1.a npn
ncnonb3oBaHUN 6UoMacchl

KoaddpuumeHTbl BbIGPOCOB N0 yMmoN4aHUIO YPOBHA 1
Kog, HasBaHve
Kateropusa ucrousnka HO | 1.A.1.a Mpon3BOACTBO 3NEKTPUYECTBA M Tena 0bLLEro NoNb30BaHWA
Tonnuso Bromacca
He npumeHserca
He oueHeHO NH3
3arpasHutenb 3HaueHue EanHuupbl 95% A0BEpPUT. UHTEPBAN Ccbiku
HukHWiA BepxHuii
NOXx 81 r/TOox 40 160 Nielsen et al., 2010
co 90 r/TOx 45 180 Nielsen et al., 2010
HM/10C 7.31 r/TOx 2.44 21.9 US EPA 2003, rnasa 1.6
SO« 10.8 r/TOxK 6.45 15.1 US EPA 2003, rnasa 1.6
OKBY 172 r/Tox 86 344 US EPA 2003, rnasa 1.6
T410 155 r/Tox 77 310 US EPA 2003, rnaBa 1.6
T42.5 133 r/TAxK 66 266 US EPA 2003, rnasa 1.6
BC 3.3 % T42.5 1.6 6.6 Cm. npumeyaHue
Pb 20.6 mr/TOx 12.4 28.9 US EPA 2003, rnasa 1.6
Ccd 1.76 mr/TOx 1.06 2.47 US EPA 2003, rnaBa 1.6
Hg 1.51 mr/TOx 0.903 2.11 US EPA 2003, rnaBa 1.6
As 9.46 mr/T O 5.68 13.2 US EPA 2003, rnasa 1.6
Cr 9.03 mr/TOx 5.42 12.6 US EPA 2003, rnaBa 1.6
Cu 21.1 mr/TOx 12.6 29.5 US EPA 2003, rnaBa 1.6
Ni 14.2 mr/TOx 8.51 19.9 US EPA 2003, rnaBa 1.6
Se 1.2 mr/TOx 0.722 1.69 US EPA 2003, rnasa 1.6
Zn 181 mr/TOx 108 253 US EPA 2003, rnaBa 1.6
NX6 3.5 MKr/TOx 0.35 35 US EPA 2003, rnaBa 1.6
nxan/o 50 Hr -TEQ/T O 25 75 UNEP (2005) (a5 uncToit gpesecuHbl)
Benso(a)nupeH 1.12 mr/T O 0.671 1.57 US EPA 2003, rnaBa 1.6
Benso(b)dnyopaHTeH 0.043 | mr/TOx 0.0215 0.0645 |US EPA 2003, rnasa 1.6
Benso(K)dayopanTeH 0.0155 | mr/TOx 0.00774 0.0232 |US EPA 2003, rnaBa 1.6
MnaeHo(1,2,3-cd)nupen 0.0374 |[mr/Tax 0.0187 0.0561 |US EPA 2003, rnasa 1.6
rX6 5 MKr/TOxK 0.5 50 Bailey, 2001

MpnmeyaHne:
Ansi npeobpasoBaHns gaHHbIXx US EPA eanHuLbl n3mMepeHUs by Npeobpa3oBaHbl C MOMOLLBHO
1 055,0559 [Ix/BTY 1 453,59237 r/$yHT.
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KoappunumeHT BEIGpOCOB YY paccumTbiBaeTCs Kak cpefHee oT faHHbIX 13 Dayton & Bursey (2001) n
6a3bl AaHHbIX Speciate (US EPA, 2011).

KoadpuumenTsl Boibpocos OKBY, Y 10, TH 2,5 npeacTaBnstoT BoI6pockl punbTpyembix TH. CegyeT oTMeTUTb, UTO

K03$dULMEHTbI BbIOPOCOB KOHAEHCMPYeMbIX TH npeactaeneHsl B US EPA (1998), Mnaga 1.6.

[aHHble no BNAY AeATe/IbHOCTU YPoBHA 1

MHbopmaumio No noTpebiieHVo M MPOU3BOACTBY 3HEPriuv, KOTOPYH MOXHO MCMOMb30BaTh AN
OLEeHKM BbIOPOCOB, WUCMONb3yss 6ofee MPOCTYH0 MEeTOAMKY YPOBHA 1, MOXHO MOMy4uTb B
HaLMOHabHbIX CTaTUCTUYECKMX CnyXbax nnn B MexayHapoAHOM 3HepreTnyeckoM areHTcTBee (IEA).

JanbHenwne ykasaHusa cogepxatcs B MeTogmnyeckmx ykasaHusx IPCC 2006 o coctaBneHWUn
HaLMOHaNnbHbIX WHBEHTapM3auniA BbIOPOCOB MAapHWMKOBBIX ra3os, ToM 2, B CTauMoOHapHbIX
NCTOYHMKAX oKnraHus no agpecy
www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_2_Ch2_Stationary_Combustion.pdf

VNHTEHCMBHOCTb AeATeNbHOCTY 1 KO3$dULMEHT BbIBPOCOB AOMKHbI ONpeAensaTbCs Ha TOM Xe ypoBHe
arpervpoBaHus B 3aBUCUMOCTU OT UMELNXCA AaHHbIX. CTaTUCTNKA MHTEHCUBHOCTY AesiTe/IbHOCTU
JO/MKHA OnpeensitbCsd B PaMkax paccMaTpyvBaemoi CTpaHbl WM pervoHa C WCMoab30BaHUEM
COOTBETCTBYIOLLEN CTaTUCTUKWU. DTOT BUA AESATeNbHOCTM AO/MKEH COOTBETCTBOBAaTb MoTpebnsemori
3Heprum paccMaTpmBaeMbiX NCTOYHUKOB Bblbpoca (MoTpebaeHne nepepaboTaHHOMo AN UCXOAHOrO
Tonauea B [[4Xx]).

3.4.3 [Mo0x00 YpoeHs 2, 6a3upyrouyulics HA MexHo/102UsAX

Anropntm

Moaxon YpoBHA 2 aHanorndeH YposHto 1. Ans npuMeHeHus noAxoAa YpPOBHA 2 HeobxoAMMO
NCNOMb30BaTh KakK AaHHbIE MO BUAY AeSATENbHOCTY, Tak U KO3GdULUMEHTbI BbIBPOCOB B COOTBETCTBUN
C MCNoAb3yeMblM B paccMaTtpvBaemoW CTpaHe TOMAVMBOM U TEXHOAOrMAMU OKUFaHUSA. ITu
TEXHONOrMY MOTYT BKJIHOYaTb:

L] OTHOCUTENBbHbIE A0/IN PA3/INYHbLIX TOMN/IB B I/ICI'IOI'Ib3yEMOI7I cMmecn,

e TUMbl YCTAHOBOK MO CKUTaHN0.
Bo3MOXHbI ABa Noaxo4a:

1. - pasfenuTb MCNOMb30BaHWe B pacCMaTPUBaeMOl CTpaHe TOMAMBO A1 MOAENNPOBAHUSA
Pa3/INYHbIX TUMOB YCTaHOBOK CXKMIaHWs U OrpaHNYeHNs BoIBPOCOB B PEFUCTP C MOMOLLBHO

O Pa3fenbHOro 3ajaHus JaHHbIX MO BUAAM  AeATEeNbHOCTW, WCMOAb3ys KaxAbld U3
YCTaHOB/IEHHbIX TUMOB TEXHOOTMYeckMX MPOLECCOB (BCe BMeCTe B MPUBEAEHHON HuKe
dopmyne obo3HauvaeTcs ‘TexHonornu') n

o npvMeHeHUs Ko3bOULMEHTOB BbIGpOCa B 3aBUCUMOCTM OT UCMONb3YeMO TEXHONOTUN ANs
KaXgaoro Tuna npouecca:

3aepA3HuUmas = Z ARnpou330()cmo, 3aepA3HUmMab X EFmexnmozu}z 3aepA3HUMAab (2)
mexHoaocuu
2. pa3paboTaTb KO3IQPULIMEHTbI BbIBPOCOB, XapaKTepHble A5 KOHKPETHOW CTpaHbl, 1U3y4nB

cooTBeTCTBYHOLWME BKAaAbl pPa3iNyHbIX TEXHONOTNM B pPaMKax HauMOHa/IbHbIX AaHHbIX MO
YCTaHOBKaM And OKUTraHnA (W COOTBETCTBEHHO MCMONBL30BAHMIO TOMAMBA) U NMPMEHNTb
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XapakTepHbl  Ans cTpaHbl KO3GOULMEHT BbIBPOCOB A8 pacyeTa HaLMOHaNbHOIo
MCNoNb30BaHWA TONAMBA.

EchpaHa, sacpasnumas anocaqueaHuemewazoeuﬂx EFmexHoaozw: 3azpsa3HuUMas
mexnoonzuu 3)
E_ _AR X EF
azpA3HUmMas npou3800Cnso cmpana, 3azpsa3zHumas

Ob6a noaxoga c MaTeMaTLN4YeCcKor TOYKN 3PeHNA OYeHb MOXOXWN NN faXe NAEHTUNYHbI. Bbl60p TOro
nnn MHOro nojgxoga, B OCHOBHOM, 3aBUCUAT OT AOCTYNMHOCTUN AaHHbIX. Ecnn paHHble no BMnAay
LeATeNIbHOCTU AEACTBUTENBHO AOCTYMHbI, TO I'IepBbIVI noAaxoa KaxeTtcsa 6onee npeanoYyTnTE/IbHbIM.
Ecnn, ogHako, HeT NPAMbIX AaHHbIX MO BNAY AeATe/IbHOCTU, NCNO/Ib30BaHME Pa3/IMYHbIX TexHoornn
B npejenax paccMaTprBaeMblX 0Tpacne|7| NPOMBbILLNIEHHOCTM MOXHO OUeHWUTb M3 AaHHbIX MO
MOLWHOCTN, WIN WHbIX 3aMeHALWNMX J[aHHbIX, KOTOpPble 6bl oTpaxanan pa3mMepbl YCTaHOBOK,
NCNOoNb3yLWNMX pasindyHble TEXHONOTNI.

Koa¢p$puumeHTbl BbIGPOCOB B 3aBMCMMOCTY OT TEXHONIOMMU

B cnyyae npvMeHeHVs NogxoAa YPOBHS 2 AN OLLeHKM BbIOBPOCOB MpY MPOV3BOACTBE KOMMYHabHO
3N1eKTPO3HEPrUN 1 Temnaa HeobXxoAMMO 3HaHue KO3IPPULMEHTOB BbLIOBPOCOB B 3aBUCMMOCTM OT
ncnonb3yemon TexHonornn. OCHOBHOe pasnnyve Mexay TeXHOMOorMAMU O06YyC/NI0BEHO TUMOM
YCTaHOBOK MO OKWUraHWK (KOTeflbHble TEXHONOrMW, ra3oTypbuHHbIE, CTaLMOHapHble ABuratenu) u
TMnoM TonamBa. O6patuTe BHMMaHWe, 4YTO KO3IGPUUMEHTbl AN HebOoAbLUMX YCTAaHOBOK MO
okuraHuto (< 50 MBTT) npuBegeHsl B rn. 1.A.4, rae Takxe NpuBOAATCA KO3IPPMLMEHTbI AN KOTNOB B
3aBNCMMOCTM OT UX pa3mepa. MprMepbl onpegeneHns Ko3GPULMeHTOB NpuBeseHbl B 3TOM pasjene;
OZHaKo, cnefyeT 3aMeTUTb, YTO OHU He MOTyT OTHOCUTLCS KO BCEM COYeTaHMAM TOMAMBA, nNpoLiecca
OKUraHVsA 1 MepaM Mo OrpaHNYeHno BbIGPOCOB, KOTOPbIE MOMYT CyLLLeCTBOBaTb. Y1MCI0 UCTOUHVKOB
AN 3TOro BUAA AeATeNbHOCTU 06bIYHO CPaBHUTENBHO HEBONbLLOE, 1 COCTaBUTElb PErncTpa MOXeT
NPUHATE BO BHUMaHWe BCe CObpaHHble AaHHbIe 1 NCMO/b30BaTh MNOAXO YPOBHSA 3 Kak Hanbonee
MOMeXOYCTOMUMBbIV. 3HaHMe KOHLeHTpauuii BpeaHbIX MpuMeceil B Bbibpocax U npeaensHO
JOMNYCTUMble 3HayeHWs Bbl6bpocoB (ELV) faeT BO3MOXHOCTb BbIMOAHUTE MEPBUYHYH OLLEHKY
K03pPnLMEeHTOB BbIBPOCOB 6e3 AeTaNbHbIX CBEAEHU OTHOCUTENIbHO YCTAHOBKM MO CKUFaHUK U
NCMONb3YeMO TeXHONOTMN CHKEHUS BbIBPOCOB.

KoaddunumeHTbl BbIBPOCOB, MOMy4YeHHble N3 JOCTUXUMBIX YpPOBHe BbibpocoB (AEL), cornacHo
JAokyMeHTauumu BREF, ans cpaBHeHUst MpuBOAATCS B pa3gene 6.3.1. Kpome Toro, ELV ang BbIOpaHHbIX
CpeACTB OLeHKN BbIBPOCOB NPUBOAATCS B BUAE KO3$PULIMEHTOB BbIGPOCOB B MPUAOXeHU D.

Ta6nuua 3-8. KoadpPpunumeHTbl BbIGPOCOB YPOBHSA 2 B 3aBUCUMOCTU OT TEXHO/IO0MMU

TexHonornsa OKMraHms | 3Haummble BUAbI TOMNAMBA

KoTnbl, paboTatowme | KOKCytoWMncs yroab, NapoBUYHBIA Yroflb, MONYOUTYMUHO3HBIA Yronb,
Ha KaMeHHOM Yyrne c | 6ypblii yronb, IMTHAT, ApeBecunHa, Topd, KOKC, KOKC 13 neyer, HedTAHON
CYXUM 0CafoK, NPUPOAHbI ra3

3o010y4aneHem

KoTnbl, paboTatowme | KOKCytoWMncs yroab, NapoBUYHBIA Yrofb, MONYOUTYMUHO3HBIA Yrofb,
Ha KaMeHHOM Yyrnie c | 6ypblii yronb, NUTHUT

MOKPbIM
3o010y4aneHem

Koten C | KameHHbI yronb, 6ypblii yrons, speBecuHa, Topd
NCeBAOOXMKEHHbIM
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cnoem

la3oBas TypbuHa

MpVpOoAHbIV ras, rasoiin, HepTe3aBoACKON ras, AOMeHHbI ra3

CTaumoHapHBbIi
Auratesnb

MpupoAHLIV ras, rasomnn

B 3TOoM pa3gene npnBoAATCA cepnin KO3¢(I)I/ILI,I/I€HTOB Bbl6pOCOB 3arpAsHALWNMX BeLWeCTB, 3aBNCcALLNX

oT I/ICI'IOI'IbByeMOI\/'I TEXHONOTNN COKWUraHum4a, 3TN KOB(I)(I)I/ILLVIGHTbI npeacTtaBndar0T 6onee LIJI/IpOKI/II7I

Aana3oH TMNoB TOM/NB U TEXHONIOTUM CKUFaHNS, YeMm Tp66yeTCﬂ Ana noaxoda ypOBHﬂ 1. Ho npum

3TOM OHWM He MNpeAacCTaBNAT KaKyk-TO ornpeAeeHHYH TeEXHOOTNH OKUraHma unnm cokpalleHwus

BbI6POCOB (KOTOpble TPebytoTca AnA noAxoza YpoBHs 3), HO npegnaratoT 60/bLUy CTerneHb

pasykpyrnHeHUs, Yem Ans noaxoda YpoBHs 1. MoAxod YPOBHS 2 MOXHO MCMO/b30BaTh C YUYETOM

NCMOoNb3yeMOW TEXHOMOMMIN COKpaLLeHNs BbIbpocoB 6narogaps kKospduumeHTam, nosyyaembiM 13

JaHHbIX MO BbIBpOCaM.

KoaddumumeHTbl BbibpocoB YY B faHHOM PykoBOACTBe paspaboTaHbl Ha OCHOBe DY M MO3TOMY

NpUHMUMaeTcd, Yto Yy=3Y

Ta6nuua 3-9. KoadpdpunumeHTbl BbIGPOCOB YPOBHA 2 ANA KaTeropmm uctodyHumka 1.A.1.a,

KoTnsbl,
ncnonb3yroLime

pa6oTalome Ha KaMeHHOM Yrjle C CyXAM 30/0yAasieHneM,

KOKCyloLniics yronb, napoBUYHbIA yronb "

noNy6UTYMUHO3HbBIV YroJb

KoadduumeHTbl BbI6pOCcoB YpoBHA 2
Kopg, HasBaHue
Kareropms ucrousmka HO |1.A.1.a Mpor3BOACTBO 3/1EKTPUYECTBA U Ten1a 0bLLEero Nosb3oBaHuA
Tonnuso KoKcytoLwmiicsa yronb, NapoBuUYHbIiA Yrosib U NoNyeUTYMUHO3HbIN Yronb
MH3B (ecnm npumennmo) | 010101 IneKTposHepreTMKa obLLero nosib3osaHMA — YCTaHOBKM MO CxuraHuio >= 300 MBTT (KoTbl)
010102 INeKTpoaHepreTnKa obLLero nNoab3oBaHMA - YCTaHOBKM MO CKUraHuio >= 50 n < 300 MBTT
(koTnbl)
TexHonormmn/metognkn | Kot/ibl, paboTatoLime Ha KaMeHHOM YI/ie C CyXMM 30/10y4aNeHneM
PervoHanbHble yCnoBuA | He NPUMEHUMO
TexHonorMn  cHUKeHua | MpeanonaratoTca TEXHONOMMM COKpaLLeHMn BbIGpocos, Kpome SO2
3arpAsHeHuin
He npumeHsetca
He oueHeHO NH3
3arpsasHuTenb 3HaueHue EanHuubl 95% AoBepwUT. UHTEpPBan Ccbllkun
HuyKHWUIA BepxHuii
NOx 209 r/TOx 200 350 US EPA 1998, rnasa 1.1
co 8.7 r/T o 6.15 15 US EPA 1998, rnasa 1.1
HM/I0C 1.0 r/Tox 0.6 24 US EPA 1998, rnaBa 1.1
SOx 820 r/T 0K 330 5000 Cm. npumedaHmne
OKBY 114 |r/rox 3 300  |USEPA1998,rnasal.l
TY10 7.7 r/F O 2 200  |USEPA1998,rnasal.l
TY2.5 34 r/TOx 0.9 20 US EPA 1998, rnaBa 1.1
yy 2.2 % T42.5 0.27 8.08 Cm. npumeyaHue
Pb 7.3 mr/F O 5.16 12 US EPA 1998, rnasa 1.1
cd 0.9 mr/TOx 0.627 1.46 US EPA 1998, rnasa 1.1
Hg 1.4 mr/TaxK 1.02 2.38 US EPA 1998, rnaBa 1.1
As 71 mr/TOx 5.04 11.8 US EPA 1998, rnasa 1.1
Cr 4.5 mr/TOx 3.2 7.46 US EPA 1998, rnasa 1.1
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Cu 7.8 mr/TK 0.233 15.5 JKcnepTHas  oOueHKa, B3Aata wu3  EMEP/EEA
(EMEN\EAOC) (2006)

Ni 49 |mr/rox 3.44 8.03  |USEPA1998, rnasa 1.1

Se 23 mr/Tox 16 37.3 US EPA 1998, rnasa 1.1

Zn 19 mr/Tox 7.75 155 JKcnepTtHaa oueHKa, B3ata w3 EMEP/EEA
(EMEM\EAOC) (2006)

nx6 3.3 Hr WHO-TEG/ 11 9.9 Grochowalski & Konieczyriski, 2008

oK

nxpn/e 10 Hr I-TEQ/T Ok 5 15 UNEP (2005); KoTnbl, paboTatowme Ha yrne

Benso(a)nupeH 0.7 |mxr/TOx 0.245 221 |USEPA1998, rasa 1.1

Benso(b)dnyopaTer 37 K2/ 3.7 370 Wenborn et al., 1999

Benso(k)bnyopanTeH 29 MK/ 2.9 290 Wenborn et al., 1999

WHaeHo(1,2,3-cd)nnpet 11 mer/mox 0.591 236 |USEPA1998, rnasal.1

X6 6.7 mKr/TOK 2.2 20.1 Grochowalski & Konieczyriski, 2008

MpumeyvaHne:

Ana npeobpasoBaHus gaHHbix US EPA 6bina mcnonb3oBaHa TenJiOTBOPHOCTb, MpuBeAeHHas B
cnpaBo4YHo MHbopMaumun (26 muanmoHos BTE/TOHHY). OHa 6blna npeo6bpasosaHa B HTC ¢
nomolLlbsto koadduumeHTta 0,95. MNpn 3TOM eANHULIbI U3MepeHnsa bbinn Npeobpa3oBaHbl C MOMOLLEHO
1 055,0559 Ix/BTY u 453,59237 r/$oyHT. KB ana 6eH3o(b)pnyopaHteHa n 6eH3o(k)dnyopaHTeHa
npeobpasyoTca ¢ NOMOLLBIO cpeaHero 3HadeHns HTC ana gpyroro kameHHoro yras 24,1 IX/ToHHY
n3 PyKkoBOACTBa MO 3HepreTuyeckol cratuctnke (OECD/IEA, 2005). KoadouumeHT pns SOx
npeAnonaraet OTCyTCTBME Mep MO COKpaLLeHWo BbibpocoB SO2 1 0CHOBbIBaeTCd Ha 1 % maccoBoM
cofepXaHun cepbl U NpUMeHeHWM pacyeToB EF 13 nogpasgena 3.4.2.2 HacToawel rnasbl; 95 %
foBepuTeNbHble WHTEePBanbl PacCUUTLIBAKOTCSA, UCMNOAb3yA psaj 13 Tabn. C-1 B npunoxeHun C.
Jons YY paccunTbiBaeTca Kak cpedHee OT AaHHbIX 13 Henry & Knapp (1980), Olmez et al. (1988),
Watson et al. (2001), Fisher et al. (1979), Griest & Tomkins (1984), Engelbrecht et al. (2002), Chow et al.
(2004) n Speciate (US EPA, 2011).

KoaddumuymeHtsl BbibpocoB OKBY, Y 10, TY 2,5 npeactaBnsatoT BbI6poCchbl GuabTpyeMbix TH ©
OCHOBbIBAKOTCA Ha cojepXaHuu nenna B 8,2%.. ChefyeT OTMETUTb, UTO KO3IddUMLUMEHTbI BbIOpOCOB
KoHAeHcrpyeMmbix TH npegctasneHsl B US EPA (1998), Mhasa 1.1.

Ta6nuua 3-10. KoadpduumeHTbl BbIGpOCOB YpoBHA 2 Ans KaTteropum muctoyHuka 1.A.1.a,
KoTnbl, pa6oTaimouime Ha KaMeHHOM Yyrie ¢ MOKpPbIM 3o0/50yAaneHnem,
ncnonb3yroLme 6ypbiii yronb

KoadduumeHTbl BbI6Gpocos YpoBHA 2

Kog, HassaHue
Kareropusa ncrounnka HO | 1.A.1.a Mpon3BOACTBO 3/1EKTPUYECTBA M Tensia 0bLLEro Nosib30BaHuA
Tonnauso BypblIii yronb/nurHut
WH3B (ecnun npumennmo) | 010101 INEeKTpO3HepreTKa obLero Nonb3oBaHMA — YCTAHOBKKU NO CuraHuwo >= 300 MBTT
010102 (koTn1bt)
JneKTpoaHepreTnka obLLEero Nob3oBaHMA - YCTaHOBKM NO CxKUraHuio >= 50 n < 300
MBTT (KOT/1b1)

Texuonomulme'rop,uku Kotnbl, pa6malom,me Ha KaMeHHOM yrne € CyxuM 1 MOKpbIM 30/10yganieHnem

PernoHanbHble ycnoBua | He NpUMeHUMO

TEeXHONOTMU  CHUNKEHUA | He NPUMEHUMO
3arpAsHeHun

He npumeHsetca

He oueHeHO 4y, NH3

3arpasHutenb 3HaueHue EanHuLb! 95% posepwur. CcbINkKn
WUHTEepBan
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HuKHWIA | BepxHuiA
NOX 247 [o/rox 143 571  |USEPA 1998, rnasal.7
co 8.7 r/TK 6.72 60.5 US EPA 1998, rnaBa 1.7
HMNOC 1.4 r/F Ok 0.84 3.36  |USEPA 1998, rnasa 1.7
SOx 1680  |r/rOx 330 5000 | Cm. npumeuaHme
OKBY 11.7 r/TOx 1.2 17 US EPA 1998, rnasa 1.7
TY10 7.9 r/Tox 1 79 US EPA 1998, rnasa 1.7
TY2.5 3.2 r/TOx 1 32 US EPA 1998, rnasa 1.7
Pb 15 mr/Tox 10.6 24.7 US EPA 1998, rnasa 1.7
cd 1.8 mr/T0xK 1.29 3 US EPA 1998, rnasa 1.7
Hg 29 mr/TOx 2.09 4.88 US EPA 1998, rnasa 1.7
As 14.3 mr/rox 10.3 24.1 US EPA 1998, rnasa 1.7
Cr 9.1 mr/TK 6.55 15.3 US EPA 1998, rnasa 1.7
cu 1.0 |me/rom 0.2 5 EMEM\EAOC (2006)
Ni 9.7 mr/Tox 7.06 16.5 US EPA 1998, rnasa 1.7
Se 45 mr/Tox 32.8 76.5 US EPA 1998, rnasa 1.7
Zn 88  |mr/rOx 0.504 16.8  |EMEM\EAOC (2006)
nx6 3.3 ur  WHO-TEG/| 1.1 9.9 Grochowalski & Konieczyriski, 2008
ok
nxpn/® 10 Hr I-TEQ/T Ok 5 15 UNEP (2005); KoTnibl, paboTatowpe Ha yrne
Benso(a)nupen 13 Imkr/TOx 0.26 6.5 US EPA 1998, rnasa 1.7
Benso(b)dnyopaHTeH 37 mre/T [ 3.7 370 Wenborn et al., 1999
Benso(k)dnyopanTeH 29 MKe/T [ 2.9 290 Wenborn et al., 1999
ngero(1,2,3-cd)mpen | 21 | MKr/Tbx 0.42 10.5  |USEPA 1998, rnasa 1.7
X6 6.7 mre/T 2.2 20.1 Grochowalski & Konieczyriski, 2008

MpnmeyaHne:

Ans npeo6bpaszoBaHua gaHHbix US EPA 6blna mcnonb3oBaHa TennoTBOPHOCTb, MpUBeAEeHHas B
cnpaBo4YHoOn MHPopmaumn (6 500 BTE/yHT). OHa 6bina npeobpasoBaHa B HTC c nomoLybo
koadpduumenta 0,95. lMpu 3TOM eaVHULbLI M3MepeHUss 6bian npeobpasoBaHbl C MOMOLLBIO
1 055,0559 Ix/BTE, 2 000 pyHTOB/TOHHY 1 453,59237 r/dyHT. KB ans Cu n Zn npeobpasyrorca ¢
nomotubto cpegHero 3Hadenus HTC 11,9 TAx/Mr n3 PykosoasaLmx npuHumnos IPCC (IPCC, 2006).

Koadouuyment pgns SOx npepnonaraeT OTCyTCTBME Mep MO COKpalleHUo BblibpocoB SO2 u
OCHOBbIBaeTcs Ha 1 % MacCcoOBOM COAepXaHUW cepbl U NpUMeHeHUn pacyeToB EF n3 nogpasazena
3.4.2.2 HacTosiLel rnaBbl; 95 % AoBepuTeNibHblE UHTEPBAasbl PACCUUTLIBAOTCS, UCMONb3Ys pPsj U3
Tabn. C-1 B npunoxeHun C. KB pans MXB, 6eH30(b)dayopaHTeHa n
6eH30(k)pnyopaHTeHa 1 TXB OCHOBaHbl Ha AaHHbIX A5 CKUTAHWUM aHTPauMTa B KOT/JAaX C CYyXUM
30/10yfaneHnem.

KoadpduumenThl Boibpocos OKBY, Y 10, TH 2,5 npeactaBasatoT Bolopockl puabTpyemMbix TH 1 OCHOBLIBAKOTCS Ha
cojepxaHuvn nenna B 5%.. CnegyeT OTMeTUTb, UTO KO3QOULMEHTHI BbIOPOCOB KOHAEHCMpyeMbix TH
npegacrasnieHsl B US EPA (1998), nasa 1.7.
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Ta6nunua 3-11. KoadpoduLmeHTbl BbIGPOCOB YPOBHA 2 ANA KaTeropmm MUCTovyHMKa 1.A.1.a,
KoTnbl, pa6oTalowime Ha KaMeHHOM Yyrjie ¢ CyxXxum 3o5o0ypaaneHunem,
ncnonb3yrouime HepTAHOW 0Caf0K

KoadduumeHTbl BbIGpOCOB YPOBHA 2
Kop, HassaHue
Kareropmsa ncrounnka HO [ 1.A.1.a Mpor3BOACTBO 3/1EKTPUYECTBA U TeN/1a 0BLLEro Nosb3oBaHWA
Tonnuso HedtsHo ocagok
WH3B (ecnm npumeHumo) [010101 INeKTposHepreTMKa obLero nNoib3oBaHUA — YCTaHOBKM NO CxkuraHuio >= 300 MBTT
010102 (koTnei)

SNeKTpoaHepreTnka obLLEero Nosb3oBaHUA - YCTaHOBKM NO CxKUranuio >= 50 n < 300

MBTT (KOTAbl)
TexHonorum/merogukn | Kotibl, paboTatoLuye Ha KAMEHHOM yriie C CyXMM 30/10y4aneHnem
PervmoHanbHble yCnoBUA | He NPUMEHNMO
TexHONOrMn  CHWXKEHUA | He NPUMEHVMMO
3arpAsHeHut
He npumeHsetca
He oueHeHO NH3, MXB6, beHso(a)nupeH, NXb
3arpasHutenb 3HaueHue EavHMLbI 95% posepwuTt. MHTEpPBaN CcbInkun

HuykHWIA BepxHuii
NO, 142 r/T K 70 300 US EPA 2010, rnasa 1.3
co 15.1 r/T Ok 9.06 211 US EPA 2010, rnasa 1.3
HMNOC 23 /T 14 3.2 US EPA 2010, rnasa 1.3
SOx 495 r/T ok 146 1700 CMm. npyMmeyaHue
OKBY 35.4 /T 2 200 US EPA 2010, rnasa 1.3
410 25.2 r/TOx 15 150 US EPA 2010, rnasa 1.3
TY2.5 19.3 r/TOx 0.9 920 US EPA 2010, rnasa 1.3
yy 5.6 % TH2.5 0.22 8.69 Cm. npumevaHue
Pb 4.56 mr/T O 2.28 9.11 US EPA 2010, riasa 1.3
Cd 1.2 mr/TOx 0.6 2.4 US EPA 2010, rnasa 1.3
Hg 0.341  |mr/roxk 0.17 0.682  |USEPA 2010, rnasa 1.3
As 3.98 mr/TOx 1.99 7.97 US EPA 2010, rnasa 1.3
Cr 2.55 mr/TOx 1.27 5.1 US EPA 2010, rnasa 1.3
Cu 5.31 mr/Tx 2.66 10.6 US EPA 2010, rnasa 1.3
Ni 255 mr/T oK 127 510 US EPA 2010, rnaBa 1.3
Se 2.06 mr/TOx 1.03 4.12 US EPA 2010, rnasa 1.3
Zn 87.8 /IO 43.9 176 US EPA 2010, rnasa 1.3
nxan/o 2.5 Hr I-TEQ/T Ok 1.25 3.75 UNEP (2005); Kotnbl, paboratolme Ha
TAXKE/IOM TOn/IMBe

Benso(b)dnyoparmen 4.5 MK/ 1.5 13.5 US EPA 2010, enasa 1.3
Benso(k)ayoparmen 4.5 mre/T 1.5 13.5 US EPA 2010, 2nasa 1.3
WnaeHo(1,2,3-cd)nmpet 6.92 | mur/Tx 3.46 13.8  |USEPA 2010, rasa 1.3

MpnmeyaHne:

Ans npeo6bpasoBaHua faHHbix US EPA 6blna mcnonb3oBaHa TennoTBOPHOCTb, MpuBeAeHHas B
cnpaBoYHon MHbopmaumm (150 munanoHoB BTE/103 rannoHoB). OHa 6bina npeo6pasoBaHa B HTC ¢
nomoLubto koagouumeHTta 0,95. MNpn 3TOM eANHULIbI U3MepPeHUs bbinn Npeobpa3oBaHbl C MOMOLLEHO
1 055,0559 Ix/BTY n 453,59237 r/pyHT.
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KospduumeHt ana SOx npegnonaraer OTCYTCTBME Mep MO COKpalleHWto Bblibpocos SOz 1
OCHOBbIBaeTCd Ha 1 % MacCcoBOM COZepXaHUW cepbl U NpUMeHeHWn pacyeToB EF ns nogpaszena
3.4.2.2 HacToseln rnaebl; 95 % foBepuTeNbHblE NHTEPBasbl PACCUUTLIBAOTCH, UCMONBL3YA PAL U3
Tabn. C-1 B npunoxeHun C. KoaddunumeHT BoIbpoCcoB YY paccunTbiBaeTca Kak cpegHee OT
ZJaHHbIX 13 Olmez et al. (1988), England et al. (2007) n 6a3bl aHHbIX Speciate (US EPA, 2011).
KoappuumeHTsl Boibpocos OKBY, Y 10, TH 2,5 npeacTaBnstoT BeI6pOChl PuabTpyeMbix TH 1 OCHOBLIBAOTCH Ha
cogepxaHun cepbl B 1%.. CnesyeT oTMeTUTb, Y4TO KO3$dUMLMEHTbl BEIBPOCOB KOHAEHCMpPYeMbIX TH npeacTaBneHsb
B US EPA (1998), Mnasa 1.3.

Ta6nunua 3-12. KoadpoduLmeHTbl BbIGPOCOB YPOBHA 2 ANA KaTeropum wuctoyHuka 1.A.1.a,
KoTnbl, pa6oTalowime Ha KaMeHHOM Yyrjie ¢ CyxXxum 3o5o0ypaaneHunem,
ncnonb3yloLme NPUpPoAHbINA ras

KoadduumeHTbl BbI6pOCcoB YpoBHA 2
Kopg, HasBaHue
Kareropms ucrounnka HO | 1.A.1.a Mpon3BOACTBO 3N1EKTPUYECTBA M Tenia obLLEero Nob3oBaHusA
Tonnuso MpupoaHbIii ras
WH3B (ecnm npumennmo) (010101 dneKTpoaHepreTnka obLero nosb3oBaHMA — YCTaHOBKM NO CxKuUraHuio >= 300 MBTT
010102 (koTa1bt)

SneKTpoaHepreTnka obLWero NoNb3oBaHWA - YCTaHOBKM MO CKuraHuio >= 50 u < 300

MBTT (KOT/1bI)
TexHonorum/merogukn | Kotnibl, paboTaroLme Ha KAMEHHOM Yr/e C CyXMM 30/10yAaIEHNEM
PervmoHanbHble ycnoBua | He NPUMEHNMO
TeXHONOTMN  CHUNKEHUA | He NPUMEHUMO
3arpAsHeHut
He npumeHsetca
He oueHeHO NH3, NMXB, X6
3arpAsHutenb 3HaueHue EanHuubl 95% posepwuT. MHTEpPBan CcbInkun

HuyKHWMIA BepxHuii
NOx 89 r/TOx 15 185 US EPA 1998, rnasa 1.4
co 39 r/TOx 20 60 US EPA 1998, rnasa 1.4
HMI0C 2.6 r/Tox 0.65 10.4 US EPA 1998, rnasa 1.4
SOx 0281 |r/row 0.169 0393  |USEPA 1998, rnasa 1.4
OKBY 0.89 r/T K 0.445 134 US EPA 1998, rnasa 1.4
TY10 0.89 r/T O 0.445 134 US EPA 1998, rnasa 1.4
T4Y2.5 0.89 /T O 0.445 1.34 US EPA 1998, rasa 1.4
qy 2.5 % T4Y2.5 1 6.3 Cm. npumeyaHue
Pb 0.0015 | mr/rAx 0.0005 0.0045 | Nielsen et al., 2012
cd 0.00025 | mr/rax 0.00008 0.00075 |Nielsen et al., 2012
Hg 0.1 mr/Tx 0.01 1 Nielsen et al., 2010
As 0.12 mr/TOx 0.04 0.36 Nielsen et al., 2012
cr 0.00076 | mr/rmx 0.00025 0.00228 |Nijelsen et al., 2012
Cu 0.000076 | mr/rax 0.000025 | 0.000228 |Nijelsen et al., 2012
Ni 0.00051 | mr/rox 0.00017 0.00153 |Nielsen et al., 2012
Se 0.0112  |mr/rOx 0.00375 0.0337 |USEPA 1998, rnasa 1.4
Zn 0.0015 | mr/rax 0.0005 0.0045 |Nielsen et al., 2012
nxan/o 0.5 Hr I-TEQ/T [ 0.25 0.75 | UNEP (2005)
Benso(a)nnpeH 0.56 MKr/T O 0.19 0.56 US EPA 1998, rnasa 1.4 (3HaueHue "MeHee"
MCXopa U3 Mpefenos  AeTeKTUPOBaHMA
meToaa)
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Benso(b)byopaHTeH 0.84 MKr/TOx 0.28 0.84 US EPA 1998, rnasa 1.4 (3HaueHue "MeHee"
UcXodA M3 MpeaenoB  [AeTeKTMpOBaHMA
meToaa)

Benso(k)dayopanten 0.84 MKr/T I 0.28 0.84 US EPA 1998, rnasa 1.4 (3HaueHue "MeHee"
Mcxoos W3 MpedenoB  AeTeKTMPOBaHMA
meToaa)

Whaeko(1,2,3-cd)nnpe 0.84 MKr/T O 0.28 0.84 US EPA 1998, rnasa 1.4 (3HauyeHne "MeHee"
UcXodA M3 MpeaenoB  AeTeKTMpOBaHMA
meToaa)

MpnmeyaHne:

Ans npeo6bpaszoBaHMa faHHbix US EPA 6blna mMcnonb3oBaHa TennoTBOPHOCTb, MpuBeAeHHas B
cnpaBo4yHoi nHbopmaumn (1,02 BTE/cTaHaapTHbIN Ky6. ¢yT). OHa 6blna npeobpasosaHa B HTC ¢
nomoLubto koadouumeHTta 0,90. MNpn 3TOM eANHULbI U3MepPeHUs Bblnn Npeobpa3oBaHbl C MOMOLLBHO
1 055,0559 Ix/BTY v 453,59237 r/pyHT.

KoadpduumeHT ans SOx OCHOBBLIBAETCS Ha KOHLEHTPALMM cepbl, Npuban3nTensHo pasHoii 0,01 r/m3,
KoaddunumeHT Boibpoca ana MXAA/P npegnonaraetca NPUMEHUMbBIM ANS NErKOro AUCTUANASTHOrO
TonAvBa W MPUPOAHOrO rasa, MCNOAb3yeMOro B KOT/ax 3/1eKTPOCTaHUMiA, HO OCHOBbLIBaeTCs B
OCHOBHOM Ha AaHHbIX N0 okuraHuo HedTn. UNEP Takke coobLiaeT orpaHMYeHHble AaHHble A4
oKuraHua rasa B npomexxytke 0,02 + 0,03 ruopw TEQ/(I'AX) ANst KOTIOB, paboTakoLWMX Ha MPUPOLAHOM
rase.

KoaddumumeHT BoibpocoB YUY paccumTbiBaeTcs Kak cpefHee oT faHHbIX 13 England et al. (2004), Wien
et al. (2004) n 6a3bl gaHHbIX Speciate (US EPA, 2011).

KoappuupmeHTsl BEIGpocos OKBY, Y 10, TH 2,5 npeactaBnsatoT Bel6pockl punbTpyeMbix TH. CnegyeT oTMeTUTb, UTO
K03$dULMEeHTbI BbIBPOCOB KOHAEHCMPYeMbIx TY npeactasneHsl B US EPA (1998), Mnasa 1.4.

Ta6nunua 3-13. KoadpduumeHTbl BbIGPOCOB YPOBHA 2 ANA KaTeropum wuctoyHuka 1.A.1.a,
Kotnbl, pa6oTalowme Ha KaMeEHHOM Yyrne ¢ CyxuMm 3o0Ji0yjaneHuem,
ncnonb3yloLime ApeBecHble 0TX0Abl

KoadpduumeHTbl BbIGpOCOB YpOBHA 2

Kog, HassaHue
Karteropus ucroudmka HO |1.A.1.a Mpon3BOACTBO 3/1EKTPUYECTBA U Ten1a 06LLEero Nob3oBaHmUA
Tonauso [peBecrHa 1 ApeBeCHble OTX0Ap! (YMCTble APEBECHbIE OTXOAbI)
WH3B (ecnn npumennmo) (010101 INeKTpoaHepreTMKa obLLiero nosb3oBaHMA — YCTaHOBKM MO CxKUraHuio >= 300 MBTT
010102 (KoTnbI)
INEeKTpo3HepreTka obLLEro No/ib30BaHUA - YCTAHOBKM NO CxKUraHuio >= 50 n < 300
MBTT (KOT/1bl)

TexHonornm/metopukn | Kotsibl, paboTatoLupie Ha KAMEHHOM Yriie C CyXMM 30/10yAaneHnem

PernoHanbHble ycnosusa He NpUmMmeHnmo

TexHonorMn  cHUXKeHus | TeXHON0rMKU COKpaLLeHUa BbiIGpocoe neperuuHoro NOX — HET TEXHONOrMiA COKpaleHna TY
3arpAsHeHuin

He npumeHserca

He oueHeHO NH3
3arpasHutenb 3HaueHune EavHULbI 95% poBepuT. UHTEPBaN Ccbinkun
HuykHWIA BepxHuii
NOx 81 r/TOx 40 160 Nielsen et al., 2010
co 90 r/TOx 45 180 Nielsen et al., 2010
HM/I0C 7.31 r/TOx 244 21.9 US EPA 2003, rnasa 1.6
SOx 10.8 r/T O 6.45 15.1 US EPA 2003, rnasa 1.6
OKBY 172 r/TOx 86 344 US EPA 2003, rnaBa 1.6
T410 155 r/TOx 77 310 US EPA 2003, rnasa 1.6
T42.5 133 r/TAx 66 266 US EPA 2003, rnasa 1.6
vy 3.3 % T42.5 1.6 6.6 Cm. npumeyaHue
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Pb 20.6 /IO 12.4 28.9 US EPA 2003, raBa 1.6
cd 1.76 mr/TOx 1.06 2.47 US EPA 2003, rnasa 1.6
Hg 151 mr/T O 0.903 211 US EPA 2003, rnasa 1.6
As 9.46 /T 5.68 13.2 US EPA 2003, rnasa 1.6
Cr 9.03 mr/TOx 5.42 12.6 US EPA 2003, rnasa 1.6
Cu 21.1 mr/TOx 12.6 29.5 US EPA 2003, rnasa 1.6
Ni 14.2 mr/T O 8.51 19.9 US EPA 2003, rnasa 1.6
Se 1.2 mr/TOx 0.722 1.69 US EPA 2003, rnasa 1.6
Zn 181 mr/TOx 108 253 US EPA 2003, rnasa 1.6
nx6 3.5 mKr/TOx 0.35 35 US EPA 2003, rnasa 1.6
nxpn/® 50 Hr I-TEQ/T Ok 25 75 UNEP (2005) (a5 umcTol apesecuHbl)
Benso(a)nupet 112 \mr/rox 0.671 1.57  |USEPA 2003, masa 1.6
Benso(b)bayopaHTen 0.043  |mr/rox 0.0215 0.0645 | US EPA 2003, rnasa 1.6
Benso(k)bayopaHTeH 0.0155 | mr/T 0.00774 | 0.0232 |USEPA 2003, masa 1.6
Wnpeno(1,2,3-cd)npen | 00374 | mr/Tox 0.0187 0.0561 | US EPA 2003, rnasa 1.6
X6 5 mKr/TOK 0.5 50 Bailey, 2001

MpumeyaHne:

Ans npeobpa3oBaHua faHHbIX US EPA egnHMLLI U3MepeHns bblin npeobpa3oBaHbl C MOMOLLEHO
1 055,0559 [Ix/BTY 1 453,59237 r/yHT.

KoaddunumeHT BoIGPOCOB HY paccumThiBaeTCsa Kak cpejHee oT gaHHbIX 13 Dayton & Bursey (2001) n
6a3bl AaHHbIX Speciate (US EPA, 2011).

KoadduuymeHTsl BI6pocoB OKBY, Y 10, TY 2,5 npeactaBnsatoT Bel6pock! dunbTpyembix TH. CnegyeT OTMETUTb, YTO
K03$dULMEeHTbI BbIBPOCOB KOHAEHCMpPYeMbIx TH npeactaeneHsl B US EPA (1998), Mnaga 1.6.
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Ta6nunua 3-14. KoadpoduLmeHTbl BbIGPOCOB YPOBHA 2 ANA KaTeropum wuctoyHuka 1.A.1.a,
KoTnbl, pa6oTaimouime Ha KaMeHHOM Yyrie ¢ MOKpPbIM 3o/s0yAaneHnem,
ncnosnb3youime KOKcyloLwminca yrosnb, NapoBUYHbINA yronb 7
nosly6 NTYMNHO3HBIV Yrosib

KoadpduumeHTbl BbIGpOCOB YpOBHA 2
Kog, HasBaHue
Kareropmsa ncrounnka HO [1.A.1.a Mpor3BOACTBO 3/1EKTPUYECTBA U Ten1a 0bLLEro Nosb3oBaHmWA
Tonnuso KoKcyrowwmiica yronb, NapoBUYHbIN YroNb U NONYBUTYMUHO3HBIN Yrob
WH3B (ecnn npumenumo) |010101 SNeKTpoaHepreTMka obLWEro Nonb3oBaHWUA — YCTAHOBKM NO CxKuranuio >= 300 MBTT
010102 (koTnbI)

INEeKTposHepreTnka obLLEro Noib30BaHUA - YCTAHOBKM NO CKUraHuio >= 50 n < 300

MBTT (KOTAbl)
TexHonoruu/metogukn | Kotibl, paboTatoLime Ha KaMeHHOM Yrie C MOKPbIM 30/10ya/IeHUeM
PermoHanbHble yCnoBuA | He NPUMEHUMO
TexHonorun  cHUKeHua | MpeanonaraloTca TEXHONOMMU COKpaLLeHMA BbIGpocos, kpome SO2
3arpAsHeHuin
He npumeHsetca
He oueHeHo NH3
3arpasHutenb 3HaueHue EavHMLbI 95% AoBepwuT. UHTEpPBan Ccbinku

HuykHWIA BepxHuii
NOx 244 r/T ok 120 488 US EPA 1998, rnasa 1.1
co 8.7 r/Tox 6.15 150 US EPA 1998, rnasa 1.1
HMAN0oC 0.7 r/TOx 0.4 1.6 US EPA 1998, rnasa 1.1
SOx 820 r/T 330 5000  |Cm. npumeyaHme
OKBY 8.0 r/T ok 7.5 30 US EPA 1998, rnasa 1.1
Ty10 6.0 r/TOx 6 24 US EPA 1998, rnasa 1.1
TY2.5 3.1 r/TOx 3 12 US EPA 1998, rnasa 1.1
qy 2.2 % TY2.5 0.27 8.08 Cm. npumevaHue
Pb 7.3 mr/TOx 5.16 12 US EPA 1998, rnasa 1.1
cd 0.9 mr/TOx 0.627 1.46 US EPA 1998, rnasa 1.1
Hg 1.4 mr/F O 1.02 2.38  |USEPA 1998, rnasa 1.1
As 71 mr/TOx 5.04 11.8 US EPA 1998, rnasa 1.1
Cr 4.5 mr/Tox 3.2 7.46 US EPA 1998, rnasa 1.1
Cu 9.0 mr/Tox 0.233 15.5 JKcnepTHas oueHKa, B3sta u3 EMEP/EEA
(EMEM\EAOC) (2006)
Ni 49  |mr/rox 3.44 8.03  |USEPA 1998, rnasa 1.1
Se 23 mr/Tx 16 37.3 US EPA 1998, rnasa 1.1
Zn 90 mr/Tox 0.388 155 KcnepTHas oueHKa, B3aTa u3 EMEP/EEA
(EMEM\EAOC) (2006)

nx6 33 Hr WHO-TEQ/ 11 9.9 Grochowalski & Konieczyriski, 2008

TAx
nxan/¢ 10 Hr -TEQ/T A 5 15 UNEP (2005); Kotnbi, pabotatowpme Ha yrne
Benso(a)nupet 0.7 |mwr/rox 0.245 221 |USEPA 1998, maga 1.1
Bensofbjayoparmen 37 mKe/T [ 3.7 370 Wenborn et al., 1999
Benso(k)dayopanmen 29 K2/ 2.9 290 Wenborn et al., 1999
WaeHo(1,2,3-cd)nupen 11 mKr/TOx 0.591 2.36 US EPA 1998, rnaBa 1.1
X6 6.7 mKr/TOk 2.2 20.1 Grochowalski & Konieczyriski, 2008
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MpumevaHne:

Ana npeobpasoBaHua AaHHbIXx US EPA 6bina mMcnonb3oBaHa TemnIOTBOPHOCTb, MpuBefeHHas B
CNpaBoOYHON MHopMaumn (26 munamoHoB BTE/ToHHy). OHa 6bina npeobpasosaHa B HTC ¢
nomoLpeto koapduumeHTa 0,95. Mpr 3TOM efNHULIBI U3MepeHs BblN NPeobpPa3oBaHbl C MOMOLLbH
1 055,0559 [Ix/BTY u 453,59237 r/¢pyHT. KB ana 6enHso(b)pnyopaHTeHa u 6eHso(k)pryopaHTeHa
npeobpasyroTcsa C MOMOLLIbIO cpefHero 3HaveHus HTC gna Apyroro kaMeHHoro yrns 24,1 I'x/ToHHy
n3 PyKoBOACTBa MO 3HepreTunyeckol cratuctuke (OECD/IEA, 2005). KosdduumeHt pns  SOx
npeAnonaraet oTCyTCTBME Mep MO COKpaLLeHWo Bbibpocos SO2 1 0CHOBbIBaeTcH Ha 1 % maccoBoM
cofepXaHun cepbl U NpUMeHeHWM pacyeToB EF 13 nogpasgena 3.4.2.2 HacToawel rnasbl; 95 %
foBepuTeNbHble MHTEepPBanbl PacCUUTLIBAKOTCA, MUCNoAb3ya psaj u3 Taon. C-1 B npunoxeHun C.
Jons YY paccunTbiBaeTca Kak cpeAHee oT AaHHbIX 13 Henry & Knapp (1980), Olmez et al. (1988),
Watson et al. (2001), Fisher et al. (1979), Griest & Tomkins (1984), Engelbrecht et al. (2002), Chow et al.
(2004) n Speciate (US EPA, 2011).

KoappuumeHTsl Boibpocos OKBY, Y 10, TH 2,5 npeacTaBnstoT BeI6pOCkl PuabTpyeMbix TH 1 OCHOBLIBAOTCH Ha
cojepxaHuv nenna B Tonnuee. CnegyeT OTMeTUTb, YTO KO3GPUUMEHTbI BbIOGPOCOB KOHAEHCMpyembix TY
npegcrasneHsl B US EPA (1998), Mnasa 1.1.

Ta6nunua 3-15. KoadpduLmeHTbl BbIGPOCOB YPOBHA 2 ANA NCTOYHUKOB KaTeropum 1.A.1.a,
KoTnbl ¢ NceBAOCKMIKEHHBIM C/I0EM, UCMO/b3YHOLME KaAMEHHbIA Yronb

KoadduumeHTbl BbI6pOCcoB YpoBHA 2
Kog, HassaHue
Kareropms ucrounnka HO | 1.A.1.a Mpon3BOACTBO 3NEKTPUYECTBA M Tenia 0bLLEero Noib30BaHUA
Tonnuso KameHHbIi yronb
WH3B (ecnn npumenunmo) (010101 INeKTpo3HEPreTUKa Ob6LLEro Nonb3oBaHWA — YCTAHOBKM MO CUraHuio >= 300 MBTT
010102 (koTA1bI)

INeKTPO3HEPreTUKa O6LLEro No/b30BaHUA - YCTAHOBKM MO CKUraHuio >= 50 n < 300

MBTT (KOoTAbI)
TexHonorumn/meToguKn | KOT/ibl C NMCEBAOCHKMMKEHHBIM CI0EM
PermoHanbHbie yCnoBua | He NPUMEHUMO
TexHonorMn  cHUXeHuA | MpeanonaratoTcA TEXHONOMUU COKpaLLeHNA BbIbpocos, Kpome SO2
3arpAsHeHu
He npumeHserca
He oueHeHO NH3
3arpasHutenb 3HaueHue EavHMupbI 95% poBseput. uHTEPBan Ccbikun

HuyKHWMIA BepxHuit
NOXx 82.5 r/TOx 10 112 European Commission (2006)
co 313 |r/rox 150 600  |USEPA 1998, rnasal.1
HMI0C 0.9 r/Tox 0.6 24 US EPA 1998, rnasa 1.1
SOx 820 r/T O 330 5000 Cm. npumeyaHmne
OKBY 8.4 /T 7.5 30 US EPA 1998, rnasa 1.1
TY10 7.7 r/Tox 6 24 US EPA 1998, rnasa 1.1
TY2.5 5.2 r/Tox 3 12 US EPA 1998, rnasa 1.1
4y 2.2 % T42.5 0.27 8.08 Cm. npumeyaHue
Pb 7.3 mr/TAx 4.88 114 US EPA 1998, rnasa 1.1
cd 0.9 mr/Tx 0.59 1.38 US EPA 1998, rnasa 1.1
Hg 14 mr/Tx 0.97 2.25 US EPA 1998, rnaBa 1.1
As 71 mr/TAx 4.77 111 US EPA 1998, rnasa 1.1
Cr 4.5 mr/TAx 3.02 7.05 US EPA 1998, rnasa 1.1
Cu 9.0 mr/Tox 0.23 15.5 KcnepTHas oueHKa, B3ata us EMEP/EEA
(EMEM\EAOC) (2006)
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Ni 49  |mr/rox 3.26 7.6 |USEPA 1998, rnasa 1.1

Se 23 mr/rox 15.1 35.3 US EPA 1998, rnasa 1.1

Zn 90 mr/Tox 0.39 155 IKcnepTHaa oueHKa, B3ATa u3 EMEP/EEA
(EMEM\EAOC) (2006)

nx6 33 Hr WHO-TEQ/ 11 9.9 Grochowalski & Konieczyriski, 2008

rox

nxaa/o 10 Hr I-TEQ/T O 5 15 UNEP (2005); KoTnbl, paboTatolipe Ha yrne

Benso(a)nupeH 0.7 MKr/T I 0.245 221 |USEPA 1998, masa 1.1

Berso(b)payoparmen 37 MK2/T ] 3.7 370 Wenborn et al., 1999

Benso(k)cpnyoparmen 29 MKe/T D 2.9 290 Wenborn et al., 1999

Unaeno(1,2,3-cd)nupen 11 mkr/TAx 0.591 236  |USEPA 1998, rnaga 1.1

X6 6.7 MKr/TOx 2.2 20.1 Grochowalski & Konieczyriski, 2008

MpnmeyaHne:

Ans npeobpaszoBaHMa faHHbix US EPA 6blna mMcnonb3oBaHa TennoTBOPHOCTb, MpuBeAeHHas B
cnpaBoyYHoOn uHbopMauuun (26 MmuanmoHoB bBTE/ToHHY). OHa 6bina npeobpasoBaHa B HTC ¢
nomotubto koadouumeHTta 0,95. MNpn 3TOM eANHULbI N3MepeHUs bbinn Npeobpa3oBaHbl C MOMOLLBIO
1 055,0559 Ix/BTY u 453,59237 r/$oyHT. KB ana 6eH3o(b)pnyopaHteHa n 6eH3o(k)dnyopaHTeHa
npeobpasyoTca ¢ NOMOLLBIO cpeaHero 3HadeHns HTC ana gpyroro kaMeHHoro yras 24,1 IX/ToHHY
n3 PyKkoOBOACTBa MO 3HepreTuyeckol cratuctuke (OECD/IEA, 2005). KoadouumeHT pns SOx
npeAnonaraet OTCyTCTBME Mep MO COKpaLLeHWo BbibpocoB SO2 1 0CHOBbIBaeTCd Ha 1 % mMaccoBoM
coZepXaHun cepbl U npumMmeHeHUn pacyetoB EF n3 nogpasgena 3.4.2.2 Hactoswel rnasbl; 95 %
JOBepuTenbHble MHTepBasbl PacCUMUTLIBAIOTCA, UCMOAb3ys psag n3 Taon. C-1 B npunoxeHum C.
Jona YY paccumTbiBaeTcs Kak cpefHee oT AaHHbIX 13 Henry & Knapp (1980), Olmez et al. (1988),
Watson et al. (2001), Fisher et al. (1979), Griest & Tomkins (1984), Engelbrecht et al. (2002), Chow et al.
(2004) n Speciate (US EPA, 2011).

OcHoBa ans ko3¢ duumeHToB Bbibpocos OKBY, TH 10 1 TY 2,5 He MoxeT bbITb onpegeneHa.

Ta6nuua 3-16. Koa¢pPpunumeHTbl BbIGPOCOB YPOBHA 2 ANA UCTOYHMKOB KaTeropum 1.A.1.a,
KoTnbl ¢ NCEBAOCKMIKEHHBIM C/I0EM, UCMOJIb3YHOLLE 6YpbI Yyrob

KoadpduumeHTbl BbIGpOCOB YpoBHA 2

Kog, HassaHue
Kareropms ucrounnka HO | 1.A.1.a Mpon3BOACTBO 3N1EKTPUYECTBA M Tenia 0bLLEero Nob3oBaHus
Tonnuso Bypbliii yronb
MH3B (ecnn npumenumo) [010101 JneKTposHepreTMKa obLero Nonb3oBaHWA — YCTaHOBKM NO Curavuio >= 300 MBTT
010102 (KoTAbl)
JneKTpoaHepreTnKa obLEero Nob3oBaHMaA - YCTaHOBKM NO CxKUraHuio >= 50 n < 300
MBTT (KOoTAbI)

TeXHOIIOrVIVI/MeTOAMKVI KoTnbl ¢ nceBOOCKMMKEHHBIM ClI0EM

PernoHanbHble ycnoBua | He NPUMEHUMO

TeXHONOrMN  CHUXKEHUA | He NPUMEHVMO
3arpAsHeHut

He npumeHsetca

He oueHeHO 4y, NH3

3arpasHutenb 3HauyeHune EanHuubl 95% A0BEPUT. UHTEPBAN CcbInkun
HuxKHWIA BepxHuii

NOx 60 r/Tox 35 85.2 European Commission (2006)

co 13 r/Tox 0.1 26 European Commission (2006)

HM/I0C 1 r/Tox 0.2 5 US EPA 1998, rnasa 1.7

SOx 1680  [r/rAx 330 5000 | Cm. npumeuaHme

OKBY 102 |r/rox 3.4 30.6 |USEPA 1998, rnasal.7
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410 6.9 |r/rax 23 20.7  |USEPA 1998, rnasa 1.7

TY2.5 2.8 r/TOox 0.9 8.4 US EPA 1998, rnasa 1.7

Pb 15 mr/Tox 10.6 24.7 US EPA 1998, rnasa 1.7

cd 1.8 mr/Tx 1.29 3 US EPA 1998, rnaBa 1.7

He 29 |mr/rox 2.09 4.88  |USEPA 1998, rnasa 1.7

As 14.3 mr/rox 10.3 24.1 US EPA 1998, rnasa 1.7

cr 9.1 mr/T oK 6.55 15.3 US EPA 1998, rnasa 1.7

Cu 1.0 mr/Tox 0.08 0.78 IKcnepTHaA oueHKa, B3ata u3 EMEP/EEA
(EMEM\EAOC) (2006)

Ni 9.7 mr/Tox 7.06 16.5 US EPA 1998, rnasa 1.7

Se 45 mr/rox 32.8 76.5 US EPA 1998, rnaga 1.7

Zn 8.8 mr/Tax 0.5 16.8 IKcnepTHaA oOueHKa, B3sata u3 EMEP/EEA
(EMEM\EAOC) (2006)

nxs 3.3 Hr WHO-TEQ/ 11 9.9 Grochowalski & Konieczyriski, 2008

rox

nxan/e 10 Hr I-TEQ/Tx 5 15 UNEP (2005); KoTnbl, paboTatoliye Ha yrie

Benso(a)nupen 13 |mkr/TAx 0.26 6.5 US EPA 1998, rnasa 1.7

Benso(b)dnyopaHTeH 37 MK/ [ 3.7 370 Wenborn et al., 1999

Benso(k)dnyopanTeH 29 MKe/T [ 2.9 290 Wenborn et al., 1999

WhaeHo(1,2,3-cd)nmpen 2.1 mKr/TK 0.4 10.5 US EPA 1998, rnasa 1.7

X6 6.7 MKr/TOx 2.2 20.1 Grochowalski & Konieczyriski, 2008

MpnmeyaHne:

Ans npeo6bpaszoBaHMa faHHbix US EPA 6blna mcnonb3oBaHa TennoTBOPHOCTb, MpUBeAEeHHas B
cnpaBoyHon MHPopmaumn (6 500 BTE/yHT). OHa 6bina npeobpasoBaHa B HTC c nomoLybo
koadpduumenta 0,95. lMpu 3TOM eaVHULbLI M3MepeHUss 6blan npeobpasoBaHbl C MOMOLLBIO
1 055,0559 Ix/BTE, 2 000 pyHTOB/TOHHY 1 453,59237 r/dyHT. KB ans Cu n Zn npeobpasyrorca ¢
nomoLbto cpegHero 3HaveHus HTC 11,9 TAx/Mr n3 PykosoasaLmx npuHumnos IPCC (IPCC, 2006).

KoadpduumeHnt gna

SOx npeagnonaraeT OTCyTCTBME Mep MO COKpalleHuUto BblbpocoB SO2 u

OCHOBbIBaeTCcA Ha 1 % MaccoBOM COAepXaHWK cepbl U NpUMeHeHUn pacdeToB EF n3 nogpassena
3.4.2.2. HacTosiLei rnaBbl; 95 % fJoBepuTe/ibHbIE MHTEPBaNbl PAaCcCUUTLIBAIOTCH, UCNOAb3YS PAj 13
Tabn. C-1 B npunoxeHun C.

KB ansa MXb, 6eH3o(b)dnyopaHTeHa n 6eH3o(k)bnyopaHTeHa m XB OCHOBaHbl Ha AaHHbLIX ANA
OKWUFaHWM aHTpaLmMTa B KOTAaX C KUMALLMM CI0eM.

OcHoBa ans Ko3dpdurumeHToB Boibpocos OKBY, TH 10 1 TH 2,5 He MOXeT 6bITb onpegeneHa.

Ta6nnua 3-17. KoapduumeHTbl BbIGPOCOB YPOBHA 2 AN KaTeropym wuctoyHumka 1.A.1.a,
FasoBble TYp6MHBLI, NCNONb3yoLMe ra3oo06pasHoe TONJINBO

KoadduumeHTbl BbIGpOCOB YpOBHA 2

Kog, HassaHue
Kareropua ncrounnka HO | 1.A.1.a Mpon3BOACTBO 3/1EKTPUYECTBA M Tensia 0bLLEro Nosib30BaHuA
Tonamso [a3006pa3Hoe TONANBO
WH3B (ecnn npumenumo) (010104 LleHTpanun3oBaHHble 371eKTPOCTaHLMKN — [a30Bble TypOUHbI

TexHonorun/meToamnku

la3oBble Typ6UHbI

PernoHanbHble ycnosus

He NpUMeHnMo

TexHoNnorMm  CHWXKeHUA
3arpAsHeHun

He NpuMmeHnMo

He npumeHsetca

He oueHeHO

NH3, X6, NXA4/®, IXb

3arpasHutenb

3HaueHue | EanHULbI |95%p,osepm. WUHTepBan | CcbUIkKn
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HWxKHMWIA BepxHuii
NOx 48 /T 28 68 Nielsen et al., 2010
co 4.8 /T 1 70 Nielsen et al., 2010
HMNOC 1.6 r/Tox 0.5 7.6 Nielsen et al., 2010
SOx 0.281  |r/rox 0.169 0.393 | Cm. npumeyaHue
OKBY 0.2 /T Ok 0.05 0.8 BUWAL, 2001
410 02  [r/rox 0.05 0.8  |BUWAL, 2001
TY2.5 0.2 r/TOx 0.05 0.8 MpuHumaetca pasHbim TY2.5
vy 2.5 % T42.5 1 6.3 Cm. npumeyaHue
Pb 0.0015 | mr/rOxx 0.0005 0.0045 | Nielsen et al., 2012
cd 0.00025 | mr/rAx 0.00008 | 0.00075 |Nielsen et al., 2012
Hg 0.1 mr/TK 0.01 1 Nielsen et al., 2010
As 012 |mr/rox 0.04 0.36 Nielsen et al., 2012
Cr 0.00076 | mr/rOpx 0.00025 0.00228 |Nijelsen et al., 2012
Cu 0.000076 | mr/rox 0.000025 | 0.000228 |Nijelsen et al., 2012
Ni 0.00051 | mr/rax 0.00017 0.00153 |Nielsen et al., 2012
Se 0.0112 | mr/Tox 0.00375 0.0337 |USEPA 1998, rnasa 1.4
Zn 0.0015 | mr/rOx 0.0005 0.0045 |Nielsen et al., 2012
Benso{a)nupeH 0.56 MKr/T 0k 0.19 0.56 US EPA (1998), raBa 1.4 (3HaueHune
"MeHee" ncxoan n3 npegenos
[EeTeKTUPOBaHWA MeToaa)
BeHnso(b)dnyopaHTeH 1.58 mr/Tx 0.5 47 API, 1998
Benso(k)bnyopaHteH 111 /T 0.4 3.3 APl 1998
MUHpaeHo(1,2,3-cd)nupex 8.36 mkr/T ok 28 251 API, 1998

MpnmeyaHne:

HeobxoanmMo oOTMeTUTb, UTO cogepXaHuve Hg (U Apyrux TaXenblX MeTajinoB) MPUPOAHOro rasa
OTINYAETCA ANA Pa3NINYHbIX Fa30BbIX MecTopoxaeHun. OgHaKo cymMTaeTcsi, YTo nocsie obpaboTkm
NPUPOAHOIrO rasa pasnnunsa He UrparT 3HadeHus. US EPA (1998) paroT koaddunumeHT Bbibpoca B
0,1 mr/TAx. PekoMeHAyeTCsl, UTOObI CTPaHbl NOyYany KOHKPeTHble AaHHble 415 MPUPOAHOro rasa B
3aBUCMMOCTY OT €ro NPOUNCXOXAEHUS.

KoapopunumeHT anst SOx OCHOBLIBAETCA Ha KOHUEHTPAUUN Cepbl, MPUBAM3NTeNbHO paBHoi 0,01 /M3,
KoadpdunumeHT BoIGpOCOB SO2 Takke MOXHO paccumTaTh, MCMONL3YA pacyeTsl Ansa EF 13 nogpasgena
3.4.2.2 HacTosLLEeN rNaBbl.

KoadodumumeHT BoibpocoB YUY paccumThiBaeTcs Kak cpefHee oT faHHbIx 13 England et al. (2004), Wien
et al. (2004) n 6a3bl gaHHbIX Speciate (US EPA, 2011).

OcHoBa ans Ko3dpdurumeHToB BoIbpocos OKBY, TH 10 1 TH 2,5 He MOXeT 6bITb onpegeneHa.
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Ta6nunua 3-18. KoadpoduLmeHTbl BbIGPOCOB YPOBHA 2 ANA KaTeropum wuctoyHuka 1.A.1.a,
FasoBble TYp6MHbI, NCNOJb3YIOLLME Fra3oiin

KoadduumeHTbl BbI6GpOCcoB YpoBHA 2

Kog, HassaHue
Kateropusa ucrousnka HO [ 1.A.1.a Mpoun3BoACTBO 3NEKTPUYECTBA M TeMa OBLLEro NONb30BaAHMA
Tonnuso Fasoin
WH3B (ecan npumenumo) (010104 LleHTpann3oBaHHble 3neKTpocTaHUmMM — CTalMOHapHble ABUraTenm
TexHonorumn/metognkn | Fasosble Typ6UHbI
PervmoHanbHble ycnoBua | He NPUMEHNMO
TexHONOrMN  CHWXKEHMA | He NPUMEHVMO
3arpAsHeHUA
He npumeHsetca
He oueHerio NH3, As, Cu, Ni, Se, Zn, NXB, NXA4/®, beHso(a)nupeH, beHso(b)dnyopaHTeH, beHso(k)bayopaHTeH,
NHaeHo(1,2,3-cd)nupeH, NXB
3arpasHutenb 3HaueHue EavHMLbI 95% AoBepwuT. UHTEpPBan Ccbinku
HuykHWIA BepxHuii
NOx 398 /T 239 557 US EPA 2000, rnasa 3.1
co 1.49 r/T 0.89 2.09 US EPA 2000, rnasa 3.1
HMA0C 0.19 r/TOx 0.11 0.26 US EPA 2000, rnasa 3.1
SOx 46.5 r/Tox 4.65 465 Cm. npumeyaHve
OKBY 1.95 r/Tox 0.65 5.85 US EPA 2000, rnasa 3.1
Ty10 1.95 r/Tox 0.65 5.85 US EPA 2000, rnasa 3.1
TY2.5 1.95 r/TOx 0.65 5.85 US EPA 2000, rnaga 3.1
4y 33.5 % T42.5 28.9 38 Hildemann et al., 1981 & Bond et al., 2006
Pb 0.0069 |mr/TOox 0.0007 0.069 |Pulles et al. (2012)
cd 0.0012 |mr/rox 0.0001 0.12 Pulles et al. (2012)
Hg 0.053  |mr/TOx 0.005 0.53 Pulles et al. (2012)
As 0.0023 |me/Tam 0.0002 0.023 Pulles et al. (2012)
Cr 0.28 mr/Tox 0.23 0.30 Pulles et al. (2012)
Cu 0.17 me/Tn 0.14 0.20 Pulles et al. (2012)
Ni 0.0023 |me/Tm 0.0002 0.023 Pulles et al. (2012)
Se 0.0023 |me/I[xn 0.0002 0.023 Pulles et al. (2012)
Zn 0.44 me/I [ 0.37 0.51 Pulles et al. (2012)
MpnmeyaHne:

Ans npeobpasoBaHnsa AaHHbIX US EPA 3HaueHns 6binn npeobpasoBaHbl B HTC ¢ nomoLlbto
koapdpunumeHta 0,95. lMpu 3TOM eanHULbLI M3MepeHns 6blan npeobpasoBaHbl C  MOMOLLBIO
1 055,0559 [x/BTY v 453,59237 r/pyHT.

KoaddunumeHT ans SOx ocHoBbIBaeTcA Ha 0,1 % MaccoBOM CoZep>KaHnK cepbl.

MN3-3a HepocTaTka AaHHbIX KO3pPuULMEHT BbIOpOCOB YUY OTHOCUTCA K KOTAaM, paboTarolmm Ha
rasorine.

KoaddumumeHThl Bibpocos OKBY, Y 10, TY 2,5 npeactaBnstoT Bblbpockl dunbTpyembix TY. Cnegyet
OTMeTUTb, UTO Ko3bdMLUMEHTbI BbIBPOCOB KOHAeHCupyeMbix TY npeactaBneHsl B US EPA (2000),
lnaBa 3.1.
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Ta6nunuya 3-19. KoadpoduLmeHTbl BbIGPOCOB YpPOBHA 2 ANA KaTeropum wuctoyHuka 1.A.1.a,
MopLuHeBbIe ABUTraTeNN, NCNOJb3YIOLLME Fra3oiin

KoadduumeHTbl BbIGpOCOB YPOBHA 2
Kop, HassaHue
Kateropusa ucrousnka HO |1.A.1.a Mpoun3BOACTBO 3NEKTPUYECTBA M TeMIa OBLLErO NONb30BaAHMA
Tonnuso Fasonn
WH3B (ecam npumennmo) (010105 LleHTpann3oBaHHble aneKTpocTaHuum — CTaumoHapHble Asuratenm
TexHonorum/metoguku | KpyrHble CTaLmoHapHbIe MOpLIHEBbIE AU3e/bHbIe ABUraTen
PervoHanbHble ycnosua | He NPUMEHMMO
TexHONoOrMM  CHWXKEHUA | He MPUMEHNMO
3arpAsHeHUA
He npumeHsetca
He oueHeHO NH3
3arpasHutenb 3HaueHue EavHMLbI 95% posepwur. UHTEpBaN Ccbinku
HuykHWIA BepxHuii
NOx 942 r/Tox 500 1380 Nielsen et al., 2010
co 130 r/Tox 30 230 Nielsen et al., 2010
HMNOC 37.1 r/T o 18.5 55.6 US EPA 1996, rnasa 3.4
SOx 46.5 r/TOx 4.65 465 Cm. MpumeyaHue
OKBY 28.1 r/TOx 14.1 56.2 US EPA 1996, rnasa 3.4
TY10 22.4 r/TOx 11.2 44.8 US EPA 1996, rnasa 3.4
TY2.5 21.7 r/TOx 10.8 43.4 US EPA 1996, rnasa 3.4
yy 78 % TY2.5 63 93 Hernandez et al., 2004
Pb 4.07 mr/TOx 0.41 40.7 US EPA 2010, rnasa 1.3
cd 1.36 /IO 0.14 13.6 US EPA 2010, rnasa 1.3
Hg 1.36 /IO 0.14 13.6 US EPA 2010, rnasa 1.3
As 1.81 /IO 0.18 18.1 US EPA 2010, rnasa 1.3
Cr 1.36 /IO 0.14 13.6 US EPA 2010, rnasa 1.3
Cu 2.72 /IO 0.27 27.1 US EPA 2010, rnasa 1.3
Ni 1.36 /IO 0.14 13.6 US EPA 2010, rnasa 1.3
Se 6.79 /IO 0.68 67.9 US EPA 2010, rnasa 1.3
Zn 1.81 /IO 0.18 18.1 US EPA 2010, rnasa 1.3
nxaa/e 0.99 He I-TEQ/I [P 0.1 10 Nielsen et al., 2010
X6 0.22 K2/ [ 0.022 2.2 Nielsen et al., 2010
x6 0.13 H2 I-TEQ/I [ 0.013 1.3 Nielsen et al., 2010
Benso(a)nupeH 0.116 /IO 0.0582 0.116 US EPA 1996, rnasa 3.4 (3HauyeHue "MeHee
nexoga M3 Mpeaenos  AeTeKTMPOBaHWA
meToaa)
Benso(b)byopaHTeH 0.502 /IO 0.251 0.754 US EPA 1996, rnasa 3.4
Benzo(k)bayopaHTeH 0.0987  |mr/rox 0.0493 0.0987 US EPA 1996, rnasa 3.4 (3HayeHue "MeHee
nexoga M3 Mpeaenos  AeTeKTMPOBaHWA
meToga)
WhaeHo(1,2,3-cd)nnpen 0.187 /IO 0.0937 0.187 US EPA 1996, rnasa 3.4

MpnmeyaHne:

Ans npeobpasoBaHus gaHHbix US EPA 3HaueHust 6binn npeobpasoBaHbl B HTC ¢ nMomOLLbHO
koadpduumenta 0,95. lMpu 3TOM eaVHULbLI M3MepeHUss 6bian npeobpasoBaHbl C MOMOLLBIO
1 055,0559 [x/BTY 1 453,59237 r/$yHT.
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KoaddunumeHt ansa SOx He npegnonaraet UCNoAb30BaHUA CPeAcTB orpaHnyeHns BblIopocos SO2 u
OCHOBbIBAETCA Ha yAeNbHOM cogepxaHuu cepbl B 0,1 % (B MaccoBbIX A08X), MCMNONb3yA pacyeTsl EF
13 nogpasgena 3.4.2.2 HacTosiLen rnaBbl. KoapduumeHTsl Boibpocos OKBY, Y 10, TY 2,5 npeacTasnstor

Bblbpochl  dunbTpyembix TY. CnesyeT OTMETUTb, YTO KO3QOULMEHTbI BbIGPOCOB KOHAEHCMpyeMbix T4
npegactasneHsl B US EPA (1996), laBa 3.4.
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Ta6nunua 3-20. KoapduumeHTbl BbIGPOCOB YpPOBHA 2 ANA KaTeropum uctoyHuka 1.A.1.a,
MopLuHeBbIe ABUTaTeNN, NCNOJb3YIOLLME NPNPOAHbIA ras

KoadduumeHTbl BbI6GpOCOB YPOBHA 2
Kop, HassaHue
Karteropus ucroyHuka | 1.A.1.a Mpor3BOACTBO 3/1EKTPUYECTBA U Ten1a 06LLero Noab3oBaHuA
HO
Tonnuso MpupoaHbIii ras
WH3B (ecan npumenunmo) | 010105 LleHTpann3oBaHHble aneKTpocTaHuum — CTaumoHapHble Asuratenm
TexHonorun/metrogukn | CtaupmoHapHble NopLUHEBbIE ABUraTeny, paboTatoLme Ha rase
PervoHanbHble ycnoBUA | He NPUMEHUMO
TexHONOTUM  CHUXKEHUA | He NPUMEHUMO
3arpAsHeHui
He npumeHsetca
He oueHeHO NH3, NXb, NXb
3arpasHutenb 3HaueHue EanHUUbI 95% AoBepwuT. UHTEpPBan Ccbinku
HuykHWIA BepxHuit
NOx 135 r/Tox 65 200 Nielsen et al., 2010
co 56 r/Tox 20 135 Nielsen et al., 2010
HM/I0C 89 r/Tox 45 135 Nielsen et al., 2010
SOx 0.5 r/TOx 0.1 1 BUWAL, 2001
OKBY 2 r/TOx 1 3 BUWAL, 2001
T410 2 r/Tox 1 3 BUWAL, 2001
TY2.5 2 r/TOx 1 3 BUWAL, 2001
gy 2.5 % TY2.5 1 6.3 Cm. MpumeyaHune
Pb 0.04 mr/Tax 0.008 0.2 Nielsen et al., 2010
cd 0.003 | mr/rox 0.0006 0.015 |Nielsen et al., 2010
Hg 0.1 mr/Tax 0.02 0.5 Nielsen et al., 2010
As 0.05 mr/Tax 0.01 0.25 Nielsen et al., 2010
Cr 0.05 mr/Tax 0.01 0.25 Nielsen et al., 2010
Cu 0.01 mr/Tax 0.002 0.05 Nielsen et al., 2010
Ni 0.05 mr/Tax 0.01 0.25 Nielsen et al., 2010
Se 0.2 mr/Tax 0.04 1 Nielsen et al., 2010
Zn 291 mr/Tax 0.6 14.6 Nielsen et al., 2010
nxan/o 0.57 Hr I-TEQ/T 0.28 1.2 Nielsen et al., 2010
Benso{a)nupen 1.20 MKr/T O 0.24 6 Nielsen et al., 2010
Benso(b)dnyopanTen 9.00 MKr/T 0K 1.8 45 Nielsen et al., 2010
Benso(k)dnyopaHTeH 1.70 MKr/T O 0.34 8.5 Nielsen et al., 2010
WHaeHo(1,2,3-cd)nnpen 1.80 MKr/T 0K 0.36 9 Nielsen et al., 2010

MpnmeyaHne:

KoaddpuumeHT BoIbpoCcoB SO2 TakxKe MOXHO paccyMTaTh, UCNOMb3ysA pacyeTsl 418 EF ns nogpasaena
3.4.2.2. HacTosALLEeNM rnasbl.

KoaddumumeHT BoI6pOCOB HY paccunTbiBaeTcs kak cpegHee OT AaHHbIX 13 England et al. (2004), Wien
et al. (2004) n 6a3bl gaHHbIX Speciate (US EPA, 2011).

OcHoBa ans Ko3ddurumeHToB BIbpocos OKBY, TH 10 1 TH 2,5 He MOXeT 6bITb onpegeneHa.
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YcTpaHeHue 3arpsasHeHnii okpyskatoweii cpegbl

CywiecTByeT psif AOMONHUTE/bHBIX TEXHONOMUIA, KOTOpble HaleneHbl Ha CoKpalleHue Bbl6pocoB
onpeeneHHbIX 3arpsasHALLMX BelecTB. Pe3ynbTUpYHOLWMIA BbIGPOC MOXET 6bITb paccymTaH nyTem
3aMeHbl Ko3ddumumeHTa BbIBPOCOB AN KOHKPETHOM TeXHONOrMM Ha Ko3QUUMEHT COKpaLLeHHbIX
BbIOPOCOB, Kak yka3aHo B opmyre:

EF

MexHono0cUus ymeHbueHnal - ( nycmpaitenue3azp;lsueitu?

)X EFmeXHO.’lOZUﬂ Heym eHblenast (5)
OZHaKo 3TOT Moaxos TpebyeT cBefeHWin 0 Bbibpocax 6e3 NMPUMEHeHVs Mep UX COKpaLLeHUs Uau
COOTBETCTBYIOLLMX TEXHONOTUW ‘6a30BO MHWUW, a Takke 06 3GGEKTVBHOCTU OrpaHUYeHus, UTo
MOXET 0Ka3aTbCs HEMPOCTO MOJyYnTh,

XapakTepuCTUKN COKPALLEHNS PeaKo BbIPAXaloTCA B TepMUHax ee 3$PekTMBHOCTK, a Yalle BCero B
TePMUHaX AOCTVXKMMOWM WUAW rapaHTUPOBAHHOM KOHLEHTPaLMKM 3arpasHAIOLLMX BeLecTB B BbiIbpocax
(HanpuMep, Ans AOCTVXEHUS COOTBETCTBUA MpefefibHO AOMYCTUMbIM YPOBHSM BblbpocoB). OueHka
XapaKTePUCTUK COKPaLLEeHUA MOYTW BCerga Ornpefensiercs M3MepeHMeM KOHLeHTpaumn BellecTB B
Bblbpoce. [1n1s TOro 4tobbl MOAb30BaTENM MOV OLEHMBAaTb, MOXHO AU KO3GPUMLMEHTbI BbI6POCOB
YpOBHSA 2 4N1A TeXHONMOMMIA 060CHOBAHHO MPUMEHSITb A8 UX CTPaHbl, B nogpasgene 6.3 (Mposepka)
HaCTosILLEel rnaBbl NpUBEAEHO PYKOBOACTBO MO MepeBody KOHLeHTpauuii Bbibpoca (M3MepeHHble
KOHLeHTpauun nam npegenbHo AonyCcTMble 3HayYeHUst BbIOpOCOB) B KO3QPULIMEHThI BbIOPOCOB A5
BblGPaHHbIX TUMOB TOMBA.

[laHHbIE MO ocyLlecTBAsSIeMOVi AeATeNbHOCTU

MHbopmaLmo Mo NpOn3BOACTBY 3HEPruin, KOTOPYHD MOXHO WMCMO/Ab30BaTb ANS OLEHKWU BblIOPOCOB,
ncnonb3ys 6osiee MPoCcTytd MeToauky (YpoBeHb 1 MAW 2), MOXHO MOAYYUTb B HaLWOHaNbHbIX
CTaTUCTNYECKMX CNTyXXbax nnu B MexzayHapoAHOM 3HepreTn4eckoM areHTcTee (MDA).

JanbHenwne ykasaHusa cogepxaTca B MeTtogmueckmx ykasaHuax MUK 2006 o coctaBneHun
HaUMOHaNbHbIX WHBEHTapu3auuini BbIGPOCOB MapHWKOBbLIX rasoB, Tom 2, B CTauuoHapHbIX
NCTOYHMKAX OKMraHmus no agpecy Combustion

Www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2 Volume2/V2 2 Ch2 Stationary Combustion.pdf.

Ans noaxoga no ypOBHIO 2 3TN JAaHHble HYXXHbIl Ana pasgeneHna cornacHo npuMeHaemMbIM
TEXHONOINAM. CTaH/J,apTHbIMI/I NCTOYHUKaMWN  3TUX  AdHHbIX  MOTYyT 6bITb NPOMBbILLNEHHbIE
npeanpuaTa B npegenax CTpaHbl, NN KOHKPeTHbIE ONMPOCHbIE NNCTbI ANA OTAE/bHbIX YCTaHOBOK A1
OKnraHua.

3.4.4 MUcnonv3oeaHue 06vbeKMHbIX OGHHbLIX N0 YPOBHIO 3

Anropntm

B Tex ciyyasi, Korga fOCTyMHbI OCTaTOYHO KayecTBEHHbIE 06beKTHbIE JaHHbIe Mo BbiI6pocaM (CMm. . 3,
C60p AaHHbIX, B 4aCTW A), UM PEKOMEHZAYETCSt BOCMOb30BaThCs. CyLLecTByeT ABe BO3MOXHOCTU:

. OT4ETbI NO NPOUN3BOACTBEHHOMY 06'bEKTy OXBaTbIBAakOT BCE 3HA4YMMbIlE NMPoLeCChbl OKMraHnA B CTPAHE;

e  OTYeTbl MO BbIGPOCAM, OTHOCSLLMECS K YPOBHIO MPOU3BOACTBEHHOIO 06HEKTa, HE AOCTYMHbI A4S
BCEX 3HAUYMMbIX MPOLIECCOB CKMIaHWsi B paccMaTprBaeMoil cTpaHe.

Ecnv OCTYyMHbI AaHHbIe, OTHOCSLLMECS K YPOBHIO MPOU3BOACTBEHHOIO 06HEKTA, OXBAThIBaOLLME BCE
BWAbI ESTENBHOCTYW B 3TOV CTpaHe, To npearonaraeMble Ko3GdULMeHTbI BoIGPOCOB (0ny6/MKoBaHHbIe
BbIGPOCHI, MOAENEHHble Ha WCMO/b3yeMoe CTPaHOW TOM/AMBO) HEO6XOAMMO  CPaBHUTL  C
KoadpdULMEHTaMK BbIBPOCOB, MPUHMMAEMbIX MO YMONYAHWIO, NN KO3POULMEHTaMN, OTHOCALLMUCS
K onpeAeneHHON TexXHONorMn oOkuraHusi. Ecam nogpasymeBaemble  KO3GOULMEHTHI  BbIGPOCOB
HaxoasdTcs BHe 95 % J0BepuTENbHOrO WHTEpBana A1 3aAaHHbIX 3HaYeHWl, TO peKoMeHAyeTcs
06BACHUTL MPUUMHBI 3TOFO B OTYETE MO COCTAB/EHMIO PErMCTPa BoIGPOCOB.

B 3aBucmmoctn ot KOHKPETHbIX HauMOHaAbHbIX ocobeHHoCTEM 1n LLINPOTbl OXBaTa OTYETOB YPOBHSA
06BEKTHOro YPOBHA MO CpaBHEHUIO C O6LIJ,eHaLI.VIOHa}'IbeIM npomnsBoACTBOM CTanwu, Bbl6|/|paPOT
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K03ddMUMEHT BbIBPOCOB (EF) AN JAHHOMO YpaBHEHWS, UCXOAS W3 CedyroLumX BO3MOXHOCTEN B
nopsifke yMeHbLLEHWS MO NPeAnoYTEHMIO:

. K03¢¢VILI,VIEHTI:I TeXHoNorn4vyecknx Bbl6pOCOB, OCHOBaHHbIEe Ha 3HaHWM TUMNOB TEXHOJOMNA
P€ann3oBaHHbIX Ha 3aBO4aX, Ha KOTOPbIX OTYETHI MO Bbl6pOC8M Ha ypOBHE 3aBOJa OTCYTCTBYHOT,

e KO3QPMLMEHT MojpasyMeBaeMbiX BbIOPOCOB, KOTOPLIA MOMyYeH U3 MMERLLMXCA OTYEeTOB Mo
BblbpOCaM:

: : EOGbe;cm, 3azpA3HUmas

EF = O6vexmu (7)

z IIpoussoocmeo,,, ..

Obvexmol

e K030PULMEHT BLIBPOCOB YPOBHS 1 MO yMONYaHW0. [laHHbIN BapuaHT ciegyeT BblbMpaTb TONbKO
B TOM C/lyyae, ecaM OT4YeTbl MO BbI6pOCaM YPOBHs 3aBofa OxBaTbiBatoT 6onee 90 %
06LLeHaLOHaNbHOro NPOM3BOACTBA.

K ncrouHnkam no pykoBoACTBY ornpegeneHns Ko3oduumeHToB BbIbpoca 4189 06BbeKkToB oTHocATCcA US
EPA (US EPA, AP-42), BREF n pyKkoBOACTBO ANs1 MPOMbILLJIEHHOro cektopa (Hanpumep, Eurelectric
(Coto3 3neKTpoTexHUYeckol MnpoMblwaeHHoCTH), 2008). CocTaBuUTenn pernucTpa MOryT Takxe
MNCNo0Mb30BaTb AaHHbIe MO KOHUeHTpaumsaMm B Bbibpocax v MAB ans onpegeneHus KoapduLmeHTa
Bblbpoca (npunoxeHue E). bonee paHHMe pejakumn pyKOBOACTBA TakxXe MpPefoCcTaBaAstoT psj
K03 PnLMEHTOB BbIOPOCOB, KOTOPbIE MOXHO MCMO/b30BaTh, Y BCe OHU MpUBEAEHbl B MPUIOXKEHNN
F.

Ncnonb3oBaHMe 06BbEeKTHbIX AaHHbIX M0 YPOBHI0 3

MHoruve ycTaHOBKN ANS OKUFaHWS OTHOCATCS K 60bLUNM MPON3BOACTBEHHBIM 06beKTaM U AaHHble
no kos¢duumeHTam BbIBPOCOB OTAENbHbLIX YCTaHOBOK MOXHO MOAyyYnTb M3 PeecTpa BbI6GPOCOB U
nepeHocoB 3arpsizHuTeneit (PBM3) nam nHbIX HauMoHanbHbIX GOPM OTHETHOCTU MO Bbibpocam. [ns
3/1eKTPOTEXHNYECKOrO CekTopa PYyKOBOACTBO MO OLEHKe BbIOPOCOB elle HaXoAMTCA B CTagum
paspaboTkn (Eurelectric, 2008). Korga KkayecTtBO 3TUX JaHHbIX TrapaHTUPyeTCcda  XOpOLUO
pa3paboTaHHOW CUCTEMON obecrneyeHns/KOHTPONS KayecTBa M OT4YeTbl MO BbIbBpOCaM MpPOLLn
npoBepKy MO He3aBMCUMOWN ayAUTOPCKON CXeme, TO Takue JaHHble PeKOMeHZyeTcs 1CMob30BaTh.
Ecam pna nonHOTbl OxBaTa BCeX BUAOB JAEATEeNbHOCTM B TOW WAWM WHOM CcTpaHe TpebyeTtcs
3KCTPanonAUms, TO MOXHO BOCMONBL30BaTbCA MpeAnonaraeMbiMy Ko3dduLMeHTaMmn BbI6POCOB ANs
NPON3BOACTBEHHbLIX 06BHEKTOB, MPUBEAEHHbIX B OTUETe, U KO3dduLMeHTaMn BbIBPOCOB, KOTOpbIe
6b111 NprBeAeHbI Bbille (CM. nogpasaen 3.4.2.2).

[laHHbIE NO ocyLlecTBAsSIeMOVi AeATeNbHOCTU

Mockonbky B PBIM3 06bIYHO He coaepxXaTcs AaHHble MO OCYLLEeCTBASIEMON AesTesbHOCTY, Takue
JaHHble B OTHOLLEHWNW BbIBPOCOB 06bEKTHOMO YPOBHS, YKa3aHHbIX B OTUYETE, UHOMAA C/IOXKHO HanTu.
BO3MOXHbIM WCTOYHUKOM JesiTe/IbHOCTM OBBbEKTHOrO0 YPOBHS MOryT 6biTb peecTpbl TOProsau
paspeLUeHns MM Ha BbI6POCHI.

Bo MHoOrux crpaHax HauuoHanbHble 6OpPO CTAaTUCTUKN COBUPAT AaHHblE MO MPOW3BOACTBY Ha
ypoBHe 06bekTa, HO BO MHOMMX C/lydasix B KOHOUAeHUMansHoM nopsiake. OAHAKO B HEKOTOpPbIX
CTpaHax HauuMoHasbHble 6HPO  CTAaTUCTUKN  ABAAKOTCS  YacTbi  HaLUWOHANbHON  CUCTEeMB
WNHBEHTapm3aLuumn BelbpoCoB, 1, MPY HEOHBXOAMMOCTY, B BIOPO CTAaTUCTUKL MOXET BbiTb BbIMOIHEHA
3KCTPaNoNAUMS, UTO rapaHTUPyeT KOHOUAEHLMANBHOCTb AaHHbIX O MPOU3BOACTBE.
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4 1.A.1.b Ouncrtka HepTN N
HedTenpoayKTOB

4.1 MeToankmn

MoapobHoe n3noXeHe MeTOAMK, NCMOb3yeMbIX MPU OCYLLECTBNEHUN 3TOMO BUAA AEATENbHOCTY,
MOXHO HaTM B npuMedaHunm K Hawnyywmnm  goctynHeiM  TexHonormsMm  (BREF)  ans
nepepabarbiBatoLmnx yctaHoBok (EIPPCB, 2015).

4.1.1  3Hepaus, Heob6xodumas 815 MexHO/02U4ecKo20 npoyecca

HedTenepepabaTtbiBalolmM yCTaHOBKaM B 3HauuTeslbHOM obbeme TpebyeTcs dnekTpuyeckas u
TennoBas 3Heprua. dnekTpuyeckas M TernnoBas 3Heprus 06bIYHO MPOU3BOAATCH C MOMOLLBbIO
KOMBUHMPOBaHHbIX YCcTaHOBOK (CHP) man ycTaHOBOK COBMECTHOrO MPOM3BOACTBA TEMIO0BOWM W
3/1eKTPUYECKOn 3Heprun. TennoByrd 3Hepruo MOXHO MoJlydaTb HemnocpeAcTBEHHbIM 06pa3oM
(TexHonorvyeckne neyn Ha nNpeanpuATUSAX) WAM  C  MOMOLLbIO Mapa, MoJiy4aeMoro Ha
NMPOWN3BOACTBEHHbLIX MPEANPUATUN WAN Ha KOMMYHa/bHbIX MNPeAnpuATUAX. TexHonorun Anas
MPOM3BOACTBA SHEPIUM OT OKWUTaHUS MOTYyT 6bITb OTHeCeHb! K KaTeropun geatensHoctn 1.A.1.a, HO
BO MHOTMX C/ly4asix pa3HuLa C 3TO kaTeropuen bygeT B TOM, YTO UCMO/b3yeMbIMU TONAUBaMK ByayT
rasoobpasHoe 1 >XuAKoe TOMAMBO Mocie UX nepepabotku. [py  MCNONbL30BAHUN
HernepepaboTaHHOro ToOM/AMBa B Mpouecce OKUraHUS MOXHO WCMONb30BaTb WHGOPMaLMIo,
npuBeAeHHYIO ANA KaTeropumn gesarensHocty 1.A.1.a.

4.1.2  Budsl npou3zeodcmeeHHol deamensHoCcmMu

MHorne BuAbl MPOU3BOACTBEHHON [JeATeNbHOCTU WCMOAb3YHT TeXHOAOorn4yeckne nedm Anas
HarpeBaHWs UCXOAHOMO CbIPbs; OHW MOFYT WCMNO/b30BaTb MepepaboTaHHOe TOMAMBO W
BOCCTaHOBNEHHble MO60OYHblIe MPOAYKTbI MNepepaboTKy, a 3TO MPUBOAUT K BO3HUKHOBEHUIO
BbIOpPOCOB OT OKUraHusa. OkuraHme Mycopa U dakenbHOro COKUraHus MOo6OYHbLIX MPOAYKTOB
nepepaboTKM OTHOCATCA K MPOYMM BUAAM AesaTeNbHOCTU N0 okuraHuto (cm. . 1.B.2c). Kpome Toro,
TexXHONornyeckne NCTOYHMKN BKIOYAKOT B Ce65 CUCTeMbl OKUCIEHNS BUTYyMa, MPOAYBKWM, YCTaHOBKY
ANS NoSyYeHns BOAOPOAA, MOAY/IN KOKCOBAHWUS B TeKkyyei cpeje, KpeKMHra ¢ nceBo0XMKEHHbIM
katannsatopom (FCC) n katanutmyeckoro pudopmuHra (see Chapter 1.B.2.a.iv).

4.2 Bbi6pochl

CnesyeT OTMETUTb, YTO METOAVKN WHBEHTapu3auMn BblGPOCOB MApPHUKOBLIX Fa3oB (AMOKCUA
yrnepoga, MeTaH 1 OKUCb a30Ta) He BK/KUeHbI, - cM. pykosogctso IPCC [IPCC, 2006].

Okucnel cepol

Bonbllasg 4YacTb BbIGPOCOB 06ycnoBAeHa PaboTOM TEXHONOrMYeckux Meden, KOTNOB, MoAynei
BOCCTaHOB/EHNs cepbl, pereHepatopos FCC, ¢akenos, YCTaHOBOK MO CXKWUraHWIO Mycopa W
KokcoyganeHusi. Npu OTCyTCTBUU TEXHONOTUN Aecynbdypu3aumm oTXoasLmx rasos (FGD) BbI6poChI
okncnos cepbl (SOx) HanpsAMyto CBA3aHbl C cojepxxaHveM cepbl B Tonavee. OCHOBHYHO 4YacTb SOx
NPUXOANTCA Ha ABYOKUCb cepbl (SO2), XOTS MOryT NPOSBAATHCA TakxKe Hebosblune JONAN CePHOro
rasa (503).

OKucnel azoma

Bbibpocbl okmcnoB asota (okmcn n asyokucs asota — NOx) 06yc/noBneHbl B MepBy0 ouepesb
npoueccaMmn ckuraHus m mogynem FCC. PerynupoBaHue npouecca ropeHus MoxeT obecrneyunTb
BbICOKYIO CTerneHb cokpaleHuns BblIopocoB NOx (TeXHONOrns ropenkn ¢ HU3KUM BbibpocoM NOx) 1
3T0 MOXeT OblTb AOMOMHEHO MNPUMEHEHNEM TeXHONOTUWN CeNeKTUBHOrO KaTalnTU4eckoro
BoccTtaHoBneHns (SCR) nnm cenekTMBHOIo HekaTanuTuyeckoro BocctaHoBneHnsa (SNCR).
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HememaHoebie nemy4ue opeaHuyeckue coeduHeHusa (HMJ/10C)

BbIOpOCHI HEMETaHOBBIX JIeTYyUMX OpraHuyecknx coeguHeHnin (HMJ10C), MoryT 6biTe 06yCI0BAEHbI
npoueccaMm OKMraHusa (Bkatodas dpakesbHOe) U TeXHONOrMYeckMM cucTeMaMm cbpoca oTXOZ0B,
TaKMMW KaK BEHTUAALMOHHBIE N NPOAYBOYHbIe c1ucTeMbl. OAHAKO MHOMME NCTOYHUKN BbIBPOCOB Ha
nepepabaTtbiBalOWMX 3aBOJAAX WMEKT CKJAOHHOCTb K HEOpPraHm3oBaHHbIM BbIGpOCaM  (CM.
rn. 1.B.2a.iv).

Okcuod yenepoda (CO)

MoMMMO COkuUraHust B ¢akenax u nedax, mogynm FCC n kaTanuTUYeckoro pudopMUHra MOryT
npounssoantb CO, Ho cogepxaT Tonku Ana CO (TepMmmuyeckne OKUCAUTENN) C LieNibio COKpaLLeHUs
BbIOPOCOB.

Ammuak (NH3)

BbI6poChl 3TOro BeLecTBa MOryT 6bITh Bbi3BaHbl He3aBepLUeHHON peakuuelt ¢ NHs, gobaBnsemoro B
CUCTEMbI CHUWXeHUs BblIbpocoB NOx — CefeKTMBHOrO KaTaJUTUYeCKoro WM HekaTaJUTNYeCcKoro
BoccTaHoBneHus (SCR n SNCR). PereHepaTtopbl ga1s mogynein FCC MoryT BblgensTe aMMmUaK, HO 3TW
BbIOPOCHI OrpaHNYMBalOTCa NpuMeHeHneM Tonok Aans CO. Kpome TOro, MCnosb3yoLlime ammuak
pedpukepaTopHble CUCTEMBI, TakXXe MOTYT 6bITb MCTOYHMKAM BbIBPOCOB.

Teepdsbie yacmuybl

Bbibpocbl TBepabix 4actuy (TH) npu paboTe nepepabaTbiBalOWMX YCTAaHOBOK OBYCNOB/EHbI
NpoLEeccoM OKUraHus, a Takxe onpeaeneHHbIMN MPOV3BOACTBEHHLIMW MOAYNAMU, BKIKOYAA MOAYIN
KOKCOBaHWSA 1 KPeKMHra € NceBA00XMXEHHbIM KaTaIn3aTOPOM.

CnepyeT OTMeETUTb, YTO K03ddULUMEeHTb BbibpocoB TY B JaHHOM PykoBOACTBE MNpPeACTaBASIOT
nepBuYHble BbIOPOCHI OT AeATeNbHOCTW, @ He 06pa3oBaHVe BTOPUYHbLIX B3BELUEHHbIX 4YacTuL, B
CNeACTBUN XMMUYECKMX peakuunii B aTMochepe nocse Boibpoca.

PasnnuHble ¢akTopbl BAUSIOT Ha M3MepeHWe W onpejeneHve MepBUYHbLIX BbibpocoB TY B
pe3ynbTaTe feATeNbHOCTW, a KonmyectBo TY, onpegensiemoe npuv M3MepeHUU BbIGPOCOB, B
3HaYUTENBHOW CTEMeHW 3aBUCUT OT YCII0BUIA U3MepPEeHUs. 3TO 0COBEHHO CrpaBeAIvBO B OTHOLLEHUWM
AeATeNbHOCTH, CBSI3aHHOM C BbICOKOTEMMNepaTypPHbLIMU 1 MOTYNeTYY MU KOMMOHEHTaMM BbI6POCOB-B
TakMX cayyaax Bblbpockl TY MOryT OblTb pasfeneHbl Mexay TBepAoi/aspo3onbHolr ¢ason u
BELLLeCTBOM, KOTOpOe SIBASeTCA ra300bpasHbIM B ToUke 0T6opa Npob, HO MOXET KOHAEHCMPOBaTbLCA
B aTMochepe. [Jons GuUNLTPYEeMOro M KOHAEHCMPYeMOoro MaTepumana 6yfeT BapblpoBaTbCA B
3aBMCMOCTM OT TeMMepaTypbl AbIMOBbIX ra30B 1 060pyA0BaHUA 415 OT6Opa Npob.

Psag MeTogoB namepeHus GunbTpyembix TH NpUMeHsieTcs No BCeMY MUPY OBbIYHO C TeMMnepaTypoi
dunbTpa 70-160°C (TemnepaTtypa yCTaHaBAMBAETCS NyTeM UCMbITaHW). KoHaeHcpyeMble ¢pakumm
MOryT 6bITb OnpejenieHbl HeNOCPeACTBEHHO MyTeM V3B/eYeHUs KOHAEeHCMPOBaHHOro MaTepuana 13
OXIAXAEHHOr0 UMMUHAXEPA, PacnonoXeHHOro nocne GunbTpa - cnegyeT OTMETUTb, UTO B JAHHOM
c/lyyae MpoucxoamuT KoHJAeHcauums 6e3 pasbaBneHus 1M MoXeT MnoTpeboBaTbCs AOMNOAHUTENbHas
obpaboTka AN yAaneHus norpeluHocTelri otéopa npob.. ApyrM NOAXOAOM AN CyMMapHbIX T4
ABnseTca pasbaBneHue, Korjga oTbupaemble AbIMOBblE WM BbIXIOMHbIE Fa3bl CMELUMBAKOTCA C
OKPYXXatoLLMM BO3JyXOM (NM60 C MCMONb30BaHWEM CMECUTENIbHOro KaHana, iMbo C MOMOLLbHo
cMcTeMbl pasbaBneHus Npob), a dunbTpyemble U KOHAEHCUpPyeMble KOMMOHEHTbI COBUPAtOTCA Ha
bunbTpe Npu 6onee HM3KMX TemnepaTypax (B 3aBUCUMOCTM OT METOZAA 3TO MOXeT bbiTb 15-52 ° C).
OfHako ncnonb3oBaHWe MeTOZ0B pa3baBfieHUs MOXeT ObiTb OrpaHWUYeHO Mn3-3a MPakKTUYeCKMX
OrpaHNYEeHNin C BECOM 1 / A pasmepoM obopyaoBaHus.
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JaHHoe PykoBOACTBO paszensieT NpeAcTaBAstoT M Ko3pduLmeHTbl BoibpocoB TY (a9 OKBY, TY10 n
TY2.5) obLuyto amuccuto TH, dunbTpyemble TH nam ocHoBa kKo3dduLmeHTa BbIBPOCOB HE MOXET bbIThb
onpejeneHa (cM. Tabavubl MHANBUAYaNbHBIX KO3GULIMEHTOB BLIOPOCOB).

Memannei

CornacHo BREF, K BaxHbIM TsXenblM MeTannaM B Cbipoli HedpTn oTHocaTca As, Hg, Ni un V.
Opranuzsauma Concawe (Concawe, 2015) Takxe npeactasnsgeT metogmkn ana Cd, Cr, Cu, Pb n Zn ¢
NCTOYHMKaMUN OT OKUTaHWS, FOPeHNst ra3006pa3HbiX MOTOKOB, pereHepaTtopoB FCC 1 KOKCOBaHWS B
Tekyyeli cpefe. [oBbilleHHOE COJepXaHVe HUKens W BaHaAWA XapakTepHO ANsS 0CajKoB OT
ANCTUNNSALNN.

4.3 CpeacTBa perynmpoBaHus

MoapobHble CBefeHNS OTHOCUTENBHO 3HaUMMbIX TEXHONOMMIA COKpaLLeHNs BbIBPOCOB NpuBeseHbl B
npuMedaHmax Kk BREF ans nepepabaTbiBalOWMX W KPYMHbIX YCTAHOBOK ANA  OKUraHus
http://eippcb.jrc.ec.europa.eu/reference/.. 3HauyMMble TEXHONOTMM CHUXEHUS BbIGPOCOB Npwu
OKUraHuu ana nepepaboTkm onmcaHbl B 1.A.1.a. B obLuem ciyyae Moaynn o4nCTKM B MecTe Bblbpoca
oT FCC 06bI4YHO aHaNorMyHbl MeTOAaM COKpaLLeHNs BbIOPOCOB, NCMO/b3yeMbIX AN YCTaHOBOK A5
OKUraHus.

44 MeToAabl

4.4.1 Bel6op Mmemoda

Ha pwvc. 4-1 npuBegeHa npouedypa Bblibopa MeToda OLEHKN ANsi TEXHONOrMYeCckKnX BbI6POCOB OT
ouncTk HedT. OCHOBHAsA MAEA COCTOUT B C/leAytoLLEeM:

e Ecnnm goctynHa nogpobHasa nHdopmMaLms, HeobxoANMO ee NCNoNb30BaTh;

e Ecnm kateropusi UCTOYHWKOB SIBASIETCA KAKOYEBOW KaTeropuein, npuMeHsieTcs YpoBeHb 2 Uan
NyYlwnin MeTo4, KpomMe TOro cobmparoTca nojpobHble BXoAHble AaHHble. [lepeBo pelueHuin
HanpaBAseT No/ab30BaTeNs B TakKMX Cy4asx K MeTody YPOBHSA 2, Tak Kak npegnonaraercs, Yo
nerye nofy4nTb HeOHXOAMMbIE BXOAHbIE AaHHbIE 419 AAHHOMo NoAxoja, YeM cobpaTtb AaHHble
YPOBHS 06beKTa ANs OLLeHKN YPOBHS 3.

e ANbTepHaTUBHbLIV BapuvaHT A1 MeToa YPOBHSA 3 Mpu NMOMOLUM AeTasbHOro MOAeNVpoBaHUS
npouecca He BK/OYeH B JepeBO pelleHWin. OgHako noApobHoe MogenvpoBaHve Bceraa
BbIMO/IHAETCA Ha YPOBHe 06bekTa, MPWY 3TOM pesy/bTaThl MOAENNPOBAHUS MOXHO yBUAETb B
BUAe AaHHbIX 06bekTa AepeBa peLleHunii.
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Hauano

WmetoTca nu AaHHble

VICTOYHUK? k03P hULIMEHTEI BEIGPOCOB

o TeXHOsorvaAM

Na Wcrons3osars|
ro 3amMepam Bcex | |Torbko AaHHbIg
OTAENb HbIX UCTOUHMKOB " o 06bekty
B KaTeropum YpoBHsa 3
MCTOYHMKA?
Het
I/Ir:e»on;n ’;"' Wcronb3osatk 3amepb! Mo
AaHHbIE N fa YpOBHIO 3 B COYETaHUN C
VCTIOSTb30BaHUIO > 0COBbIMM
°C°::m L‘;”?“Ba KkoabbuLMeHTaMM MO
AnA AaHHOTO BLIGPOCOB M0 YPOBHI0 2.
ICTOYHMKA
Her
ornocTaBnAeTcs
1M CMOAEMPOBAHHBIN
VimeeTcsi in na pacxoATonmmsa co Oa Vicronb3oBatb
nOAPOGHas OLieHka > CTaTUCTAYECKUMMN [JaHHBIMU N0 > OAX0A o
acxofly TornmBea Ha
mogenu? pacxopy YposHio 3
HaLMOHarbHOM YPOBHE OT
HE3aBUCUMBbIX
VICTOYHMKOB?
Het
Pasfentb AaHHbie no Wcrons3oBatk jaHHbIe Mo
ocylecTensieMon ocyliecTensemon
Kniouesoin nesTensHoOCTU U AesTenbHOCT YPOBHA 2,

XapaKTepHble 715 TeXHONOTUN 1
k03 hLMeHTOB BLIGpOCOB

MpymeHUTL
KoathhULIMEHTbI
BbIGPOCOB YpoBHs 1
o yMOMHaHMIo

Puc. 4-1. AepeBo pelueHuii ans OKUFaHUA NPU 0OUUCTKE HedpTn

4.4.2 [Modx00 no ymon4yaruto YpoeHa 1

Anropntm

B nogxoge YpoBHA 1 Ans BbIGPOCOB OT CKMUIaHWA MCMOAb3yeTcs obLlee ypaBHeHMe:

E = AR x EF (M

3az2pA3HUmMas nompeﬁﬂ EHle monjiusa 3aepA3HUmMAasb

Esazpasrument exxerogHbole Bbl6pOCbI 3arpAasHqaoLero seLlecTea

EFsazpassumens K03ddMLMEHT BbIBPOCOB 3TOroO BelLecTBa

ARnompe6renue monauea cTerneHb akTUBHOCTY MO NOTpebieHno ToNAvBa

3TO ypaBHeHMe MPUYMEHSIeTC Ha HAUMOHANbHOM YPOBHE, MUCMOMb3Yys eXerogHoe HalMoHanbHoe
notpe6ieHve Tornanea (4eTann3MpoOBaHHOE MO TUMNam Tonamea). MHopmaums no notpebieHunto
TOM/VBA, MNOAXOASALLAA AN OLEHKM BbIBPOCOB MpPY KCMOJb30BAHUM YMPOLLEHHON MEeToANKM,
LUMPOKO AOCTYMHA U3 CTaTUCTUYECKNX exXerogHnkoB OOH nan HauMoHaNbHON CTaTUCTUKN.

KoapduumeHTtsl BbIOPOCOB YpoBHA 1npeanonaratT UCMOMb30BaHWE CpPejHeR WAN TUMUYHOW
TEXHONIOTUN N Mep COoKpaLLleHUs BbIOPOCOB. TeM He MeHee, KO3dduLMeHTbl BbIBPOCOB 415 JaHHOM
rNaBbl OTPaXatT HEKOHTPOIMPYEMble BbIBPOCHI.
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B Tex c/yuyasix, KOr4a y4uTblBAlOTCS OMnpefjesieHHble Mepbl MO COKPALLEHWI0 BbIGPOCOB, METOZ
YpoBHS 1 NPUMEHSATb HeNb3s, Y TOrAa CefyeT BOCMO/Ib30BaThCs METOAOM YPOBHS 2 v YPOBHS 3.

Koa¢pdpunumeHTbl BbIGPOCOB MO YMOMYAHUIO

KoaddunumeHTbl BbIOPOCOB, UCMOb3yeMble MO YMOAYaHUIO 419 BUAOB AeATe/IbHOCTU NO CKUIaHMo B
YpoBHe 1, 0OCHOBbLIBAIOTCA Ha TUMax TONAMBA, BKAKOYAA TUMbl TOMNBA, KOTOPble ABAAKTCA 06LNMU C
kateropvenn geatenbHocT  1.A.1.a. [lOCKONbKYy OCHOBHOE OKWUraHue BbINOMHSAETCA B
TEXHONOrMYecknx neyax 6e3 CONPUKOCHOBEHMSA C HarpeBaeMbIM MaTepranom, To Ko3GOULUMEHTHI,
ncnonb3yemble B YpoBHeE 1 MO YMONYAHWIO 4151 OKUFaHNUS NMPU OYNCTKE MOXHO YacTo Moay4YnTb 13
knaccudumkaumm TonaMBa MeToAomM YpoBHS 1 ana kateropun 1.A.1.a (cm. Tabn. 4-1).

Ta6nuua 4-1. Knaccudpukaumsa Tonnmea ans metoga YpoBHs 1

Twn Tonnuea YpoBHA 1 CBfizaHHble C 3TMM TuUNoM Apyrue | ['ae npmBoaaTca

BUAbI TONMBA
MpupoAaHbIT ras MpupoaHbIl ras Cm. 1.A.l.a YpoBeHsb 1
Taxenoe AnzenbHoe | OCTaTouHbIN HedpTenpoayKT, cbipbe | Cm. 1.A.1.a YpoBeHsb 1
TOMNBO HedTenepepaboTkn, HePTAHOM KOKC
Apyrve Bugbl xuakoro | (a) Fasoin, kepocuH, HadTa, NpUPOAHLIA | (@) CMm. 1.A1.a YpoBeHb 1
TonAMBa OKVKEHHbIA a3, COKMXEHHbI HepTAHOM

ras, opuMy/nbcus, 6GWUTYM, CnaHLeBoe

Macno

(b) Tabn.4-3
(b) HedpTezaBoackoli ras

KoaddurumeHTsl BbIGPOCOB, NCMOAb3yeMble B YpoBHe 1 an1a HedTe3aBOACKOro rasa no yMoa4aHuwo u
npuBegeHHble B Tabn. 4-2, 661 nonyyeHbl 13 Ko3GOULMEHTOB BbIGPOCOB, ONy6aMKOBaHHbIX US EPA
(US EPA, 1998) 1 B Apyrnx UCTOYHMKAX, BKAOUaa K03GPuLmMeHTbl, OTHOCALLMECS K MPOMbILLAEHHOMY
cektopy (Concawe, 2015). T[lpn OTCyTCTBUM MNOAPOOGHBLIX JAAaHHBIX MO  CPaBHUTENbHOMY
MCMOMBb30BaHMNIO PA3INYHBIX TEXHOMOTMIA COKWUFaHUS WAN  COKpalleHWs BblIBPOCOB, KOTOpbIe
Pa3NnyYHbl B PasHbIX CTpaHax, npegnoxeHHble Ko3ddMUMEHTbI MNpeAcTaBAAT Cobon cpeaHee
3HaYeHue A1 BCero AnanasoHa MCNosib3yemblX TEXHOAOrNin npu 95 % AoBepuTeNbHOM MHTepBane
no BbIbpoCaM B paccMaTpBaEMOM CEKTOpe.

KoaddunumeHT BbIOpOCa ANA ABYOKUCU Cepbl NpMBeseH B Tabauue YpoBHA 1, OH OCHOBbIBaeTCs Ha
psge OnNybNMKOBaHHbBIX KO3IGPULMEHTOB, HEKOTOpble W3 KOTOPbIX MpeAcTaBAsloT BecbMa
OT/IYaloLLMeCs YPOBHW COAePXaHusA cepbl B AaHHOM Tornnmee. Korga n3BecTHO cojepxaHue cepbl B
TOMAMBE, TOrja PEeKOMeHAyeTcs paccuuTbiBaTb KO3QOMLMEHT BbIGpOCA Cepbl UCXOAA W3 €ero
cofiep>xaHus B TonnBe.
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Ta6nuua 4-2. KoadpdpunumeHTbl BbIGpocoB YpoBHA 1 Ana Kateropum wuctodyHmka 1.A.1.b
He¢TesaBoackoii ras

KoadpdpuumeHTbl BbIGPOCOB N0 yMONYaHUIO YPOBHA 1
Kog, HassaHue
Kateropua wuctouHuka|1l.A.1.b OuuncTka HedpTU 1 HedTENPOAYKTOB
HO
Tonnuso HedTesasoackoii ras
He npumeHsetca
He oueHeHoO NH3, NX44/®, rXb
3arpasHurenn 3HauyeHue EanHMUbI 95% posepwur. Ccbinikn
MHTepBan
HukHUiA | BepxHuii
NOx 63 r/Tox 31.5 84.4 US EPA 1998, rnasa 1.4
co 12.1 r/TOx 7.3 17 Concawe (2015)
HMOC 2.58 1.29 5.15 US EPA 1998, rnaBa 1.4
SOx 0.281 r/T O 0.169 0.393  |US EPA 1998, rnasa 1.4
OKBY 0.89 r/T O 0.297 2.67  |USEPA 1998, rnasa 1.4
T410 0.89 r/TOx 0.297 2.67 US EPA 1998, rnaBa 1.4
T42.5 0.89 r/T O 0.297 2.67 US EPA 1998, rnaBa 1.4
Yy 18.4 % TY2.5 52 36.3 US EPA, 2011
Pb 161 mr/Tx 12 2.1 Concawe Report 9/16
cd 2.19 mr/Tx 0.6 3.8 |Concawe Report 9/16
Hg 0.372 mr/T I 0.2 0.5 Concawe Report 9/16
As 0.352 mr/F A 0.3 0.4 Concawe Report 9/16
cr 6.69 mr/Tx 0.3 131 |Concawe Report 9/16
Cu 3.29 mr/Tx 24 4.2 Concawe Report 9/16
Ni 7.37 mr/F A 16 131 |Concawe Report 9/16
se 1.56 mr/F A 11 2.0 Concawe Report 9/16
Zn 17.0 mr/Tx 12.0 22.0  |Concawe Report 9/16
Benso(a)nupet 0.669 MK/ 0.223 2.01 API (1998, 2002)
Berzo(b)nyopanTen 114 mkr/T I 0.379 341 |API (1998, 2002)
Benso(k)payopaHTteH 0.631 mKr/T Ik 0.21 1.89 API (1998, 2002)
Wngeno(1,2,3-cd)mpen | 0631 MKr/T O 0.21 1.89 | API (1998, 2002)

MpnmeyaHne:

KoappunumeHT anst SOx OCHOBLIBAETCA Ha KOHUEHTPAUUKN Cepbl, NPUBAM3NTeNbHO paBHoi 0,01 /M3,
KoaddunumeHT BoIGpOCOB SO2 Takke MOXHO paccymTaTh, MCNONb3ya pacyeTbl Ansd EF 13 nogpasgena
3.4.2.2 HacTosLLEeN rnaBsbl.

JaHHble K03QdMUMEHTb BbI6pocoB TY npeAcTaBAsatT TONbKO GuabTpyemble TY (He BkIOYas Kakume-nnbo

KOHAeHCVpyeMble GpaKLmm).

Ecnn meToz YpoBHS 1 MCNonb3yeTcs AN TEXHONOrMYeckmx BblIopocos (rn. 1.B.2.a.iv), To BbI6pOCHI OT
OKWFaHWsA yXe BK/JOYeHbl M O HUX He cnedyeT coobulaTe cHoBa B . 1.A.1.b, nockonbky 37O
NPUBEAET K NX ABONHOMY yYeTy.
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AaHHble No BUAY AeATeNbHOCTY YPOoBHA 1

MHbopMaLMio MO UCMONb30BaHWIO  3HEPrMKM, MPUMEHVMYK  ANs  OLEHKM  BbIBpPOCOB  C
MCNoNb30BaHMeM 60/iee  MPOCTOA  METOAONOrMU  OLEeHKM YPOBHA 1, MOXHO MOfyunTb B
HawunoHanbHbIX cTaTUCTMYecKMX ciyx6ax (HCC) nam B MexXayHapoAHOM SHepreTnyeckom areHTCTBe
(M3A).

JanbHeiwne ykasaHus cogepxatca B MeToguueckmx ykasaHumax IPCC 2006 o coctaBneHuUn
HaUMOHaNbHbIX WHBEHTapM3aUWMii BbIGPOCOB MAapHWMKOBBIX ra3os, ToMm 2, B CTauMOHapHbIX
NCTOYHMKAX oKMraHms no agpecy
www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2 Volume2/V2 2 Ch2 Stationary Combustion.pdf

Bug peatenbHoct © koadoUUMEHT Bblbpoca ChnesyeT onpejensiTe Ha TOM Xe YPOBHe
rPYNnVpOBaHKs, 3aBUCSALLEM OT AOCTYMHOCTN AaHHbIX. CTaTUCTUKY MO BUAAM AeATENbHOCTU CneayeT
onpeAennTb B paMKax paccMaTprBaemoi CTpaHbl WM PervoHa, UCnonb3yst A1 3TOro NOAXOAsLLMe
CTaTUCTUYECKME JaHHble. ITOT BUJ AeATe/IbHOCTU AO/IXKEH COOTBETCTBOBATb NOTPe6ISeMOoit SHeprum
paccMaTpuBaeMbIX UCTOYHUKOB BblGpoca (MoTpebieHre nepepaboTaHHOro WM UCXOAHOTO TOM/IMBa

B [IAX]).
4.4.3 [Mo0x00 YpoeHs 2, 6a3upyrowulici HA MexHo/102UsAX

Anropntm

Moaxos YpoBHA 2 aHanormdeH YpoBHi0 1. Ans NpuMeHeHWs MNoAxoja YPOBHSA 2 HeobXoAMMO
NCNOMb30BaTh KakK JaHHbIE MO BUAY AeATeNbHOCTY, Tak U KO3 ULUMEHTbl BbIBPOCOB B COOTBETCTBUN
C MCNoAb3yeMblM B paccMaTpvBaemoW CTpaHe TOMAVMBOM W TEXHONOrUAMU COKUFaHUdA. ITu
TEXHONOrMY MOTYT BKJIHOYaTb:

e  TUMbl NepepabaTbiBatOLLMX YCTAHOBOK;
e MOLLHOCTM NepepabaTbiBatOLLMX YCTaHOBOK;
e NpUMeHsieMble B 3TOV CTpaHe MeTOAbl COKPaLLEeHNs BbIGPOCOB.

Bo3MOXHbI ABa noaxo4a:

JeTanv3oBaTb UMCMoNb3yeMoe B paccMaTpvBaemoli CTpaHe TOMAMBO ANS  MOZAeNMpPOBaHUS
Pas/INYHbIX TUMOB YCTAHOBOK CXKMUTaHWA U OrPaHNYeHNs BbIBPOCOB B PErMCTP C MOMOLLHO

O PpasfenbHOro 3afaHWs JaHHbIX MO BWAAM AEATEeNbHOCTW, WCMONb3ys KaxAbld K3
YCTaHOBEHHbIX TUMOB TEXHOMOrMYeCKMX MPoLLecCoB (BCe BMeCTe B MPUBEAEHHOW HuXe
dbopmyne obo3HaUaeTCs ‘TeXHONornn') n

o npuMeHeHUs K03$MLNEHTOB BbIbBpOCa B 3aBUCUMOCTM OT UCMOJIb3yeMOl TEXHONOMMIN 4SS
KaXzoro Tuna npouecca:

x EF

3aepsA3Humabs = Z ARnpaua‘godcmo, mexHoJlo2us MexHOoNL02Us 3a2pA3HUmab (2)
mexHoJlocuu
nonay4nTb K03GOULMEHTbI BbIGPOCOB A/t KOHKPETHOM CTpaHbl, 03HAKOMUBLUWCH C Pa3NYHbIMU
TEXHONOMUAMW CKUFaHUA Mycopa B paMKax HaLMOHaAbHbIX JaHHbIX MO YCTaHOBKaM A/1s CKUraHns (1
MCMoNb3yeMoro TOMAMBA) U MPUMEHUTb Ko3GPUUMEHT BbIBpOCa AS KOHKPETHOM CTpaHbl ANs
MCNO/b3yeMOoro B paccMaTp1BaeMoii CTpaHe Ton/vea.

E chpal-ta, 3azpsa3Humas = Z HpOCCl’iUGaHU@mexﬂwoeuﬂ xE FmexHoaozw: 3aepasnumas
mexnono2uu 3)
E3a2pﬂsnumab = ARnp()u;m()Ocmr) x EchpaHa, 3aepasHumas

O6a nogxoza C MaTEMATMUYECKOWN TOUKM 3PEHUS OUEHb MOXOXWN VAN Aaxe UAEHTUYHBI. Bbi6op Toro
WX WHOTO MOAXOAA, B OCHOBHOM, 3aBUCUT OT JAOCTYMHOCTW JaHHbIX. ECM JaHHble Mo Bugy
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AeATENbHOCTU AeI7ICTBVITe}'IbHO AOCTYMHBbI, TO I'IepBbII7I noAxoa Ka>XeTcd 6onee npeanoyTmTe/IbHbIM.
Ecnmn, ogHako, HeT NMPAMbIX AaHHbIX MO BNAY AEATENIbHOCTU, NCMNOJIb30BaHNE Pa3/TINYHbIX TexHonorumn
B npejenax paccMaTprBaeMblX 0Tpacne|7| NPOMBbILLNIEHHOCT MOXHO OUEeHUTb M3 AaHHbIX MO
MOLUHOCTN, WNAN WHbIX 3aMeHALWNX AdHHbIX, KOTOPble 6bl OoTpaxannm pa3Mepbl YCTaHOBOK,
NCNONb3YyLWNMX pasindHble TEXHONOTNI.

Koa¢p$puumeHTbl BbIGPOCOB B 3aBUCMMOCTM OT TEXHOJIOTUM

Mpw NprMeHeHUN NOAX0Aa MO YPOBHIO 2 419 06paboTKM BbIGPOCOB OT XMMNYECKOro NPOmn3BOACTBA
TpebytoTcs Ko3dPULMeHTbI BbIBPOCa, XapakTepHble ANf TexXHonoruu. MprumMepsl NprBeAeHbl B 3TOM
pasgene. JokymeHTaumss BREF pana nepepabaTbiBalolmx YCTaHOBOK AOCTyMHa Ha canTe
http://eippcb.jrc.ec.europa.eu/reference/ ©n  cOAepPXUT  UHCTPYKUMIO MO WCMOMb30BaHWIO
BAOCTUXKMMOTO YPOBHS BbI6pOCoB. KO3pPuLmeHTbl BbIOPOCOB, MONYyYEeHHbIE U3 JOCTUKMMBIX YPOBHEN
BbIOpOCOB (AEL), cornacHo gokyMeHTaumn BREF, ana cpaBHeHNst NpuBOAATCA B pa3gene 6.3.1.

B 3ToM pasgene npuBoAATcA cepun KO3PPULMEHTOB BbIOPOCOB ANIA 3arps3HAOLLMX BeLLecTs,
KOTopble 3aBUCAT OT WCMOAb3YeMON TeXHONOrMU CKUFaHWs, Hanpumep, ANA KOTIO0B, a Takxke
TEXHONOrNYeckUX HarpesaTtefieil U neyei; 3T KO3dPUUMEHTHI MNpeAcTaBaatoT 6onee LUNPOKUIA
ANanasoH TUMNOB TOMIMB U TEXHONMOTNI CKUraHus, Yem TpebyeTca Ana noaxoda YposHs 1. Ho npw
3TOM OHW He MNPeACTaBAAIOT Kakyto-TO OrnpejeneHHy TEeXHONOrMI0 COKUraHUa WA coKpalleHus
BbIOPOCOB, HO MpeAaratoT 60/bLUYIO CTeMeHb PasykpyrnHeHUs, Yem 418 noaxosa YposHs 1. MHorve
13 3TUX KO3GGUUMEHTOB OblNN BKIOYEHbI B MeToAMYeckMe YyKasaHua A8 OLeHKM BblbpocoB
NPON3BOACTBEHHbIX 06bekToB ANA E-PRTR (Concawe, 2015) 1 npeAcTaBAstoT cobol KO3dpduLmeHTbl
BbIOBPOCOB 6€3 NpUMeHEeHNs Mep MO UX COKPaLLEHUo.

KoaddunumeHTbl BbIOBPOCOB AN OKWUCIOB Cepbl MpuBefeHbl B Tabnuuax YposHA 2. Korga B
paccmaTpuBaemoli cTpaHe M3BEeCTHO O COAepXaHWW cepbl B TOMAMBE W MPUYMeHsSieMblX Mepax Mo
OrpaHu4eHuto BbIBPOCOB, TOTAa PeKOMeHAyeTcs pacCUnTbIBaTh KO3GULMEHT BbiIbpoca cepbl NCXOAS
13 ero coAepxaHuns B TOMNIMBe, yUnTbiBasi 3GPeKTMBHOCTE Mep Mo COKPALLEHMIO BbIGPOCOB.

MeToanka pacyeTa BblbpocoB NOx npueoantcs B Concawe, 2015 B KayecTBe pekOMeHOBaHHOro
NS 3TOrO CeKTopa MeToja ANa nepepabaTbiBalOLLMX NPeAnpUsTUn NPY UCMONB30BaHUN B OTYeTax
no Bblbpocam. OfHako obpasoBaHue NOx SBNSETCS CNOXHbIM MPOLECCOM U 3aBUCUT OT psAja
napameTpoB (Hanpumep, cofepxaHua BOAOPOAa, BAAXHOCTA, MOLLHOCTY rOpesiku), KOTopble MOryT
6bITb HeAOCTYMHbI AN NPUMEHEHNs B MeToje YPOBHS 2.

BO3MOXHO ycoBepLUEHCTBOBaHME MeTOAMKM YPOBHS 2, KOTOpPOe MO3BOASET BKAK4YaTb Mepbl Mo
COKpaLLEHNO BbIBPOCOB C MOMOLLbIO MCMOb30BaHUA KO3GPULMEHTOB, MOyYEHHbIX U3 AAHHbIX MO
Bblbpocam. [lna noayveHus ceeAeHUn o KO3dduUMeHTax BbIOBPOCOB, OTHOCALLMXCH K a3oBbIM
TypbuHam, cnegyet obpatutbca K 1.A.1.a, B nogpasgen 3.4.2.2, k Tabavuam ¢ koadduumeHTamm
BbIOPOCOB A/19 YPOBHS 2 B HaCTOsILLIeN rnaBe.

Ecnu ncnonb3yercst OKUXeHHbI HepTAHON ras, Npu oLeHKe BbI6POCOB HEOBXOANMO MNCMONL30BaTb
K03 PnLMEeHTLl BbIBPOCOB, NMPeACTaB/eHHble ANS NPUPOAHOro rasa.

Ceogka no koadoduumeHTam, NCNonb3yeMbiM B YPOBHE 2, COAEPXNTCA B Tab. 4-3.

Ta6nuua 4-3. KoadpPpunumeHTbl BbIGPOCOB YPOBHS 2 N0 YMOSTHAHUIO

TexHonorus oxuraHus CooTBeTCTBYIOLLME Tunbl | FAe MOXXHO HaWTUN KO3pPULINEHTBI
Tonaumea Ans YpoBHSA 2
TexHonornyeckmne rneyn OcTaTouHbIV HedTenpoayKT Ta6bn. 4-5
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lasolin Tabn. 4-6
HedTesaBoackoii ras CMm. YpoBeHb 1 (Tabn. 4-3)
MprpoAHbIN ra3 Tabn. 4-8

la3oBble TYp6UHBbI PasHoo6pasHble rasbl Cm. pasgen 1.A.1.a

la30BbIli ABUraTeNb MpuUpoAaHBbIN ras Tabn. 4-8

[Buratenb ¢ BocnnameHeHvem ot | Masoiin Tabn. 4-9

oKaTust

PyKkoBOACTBO MO MWHBEHTapusauuMum Bbi6pocoB, 3arpasHAOWUX aTtMmocdepy,
EMEN/EAOC 2019 54



1.A.1 DHepreTnyeckue oTpacsim NpoMbILLJIEHHOCTH

Ta6nuua 4-4. KoadpoduLmeHTbl BbIGPOCOB YPOBHA 2 ANA KaTeropum wuctodHmka 1.A.1.b,
TexHonornyeckue neym, NCMNosb3yloLle ocTaTouHble HepTenpoAyKTbI

KoadpdpuumeHTtbl BbI6POCOB YPOBHA 2
Kog, HasBaHue

Kateropua uctouHuka|1l.A.1l.b OuyuncTka HedpTn 1 HedTenpoayKTOB
HO
Tonnauso OcTaTouHble HedTeNPOAYKTbI (OuMLLEHHOE HedTAHOE TONANBO)
WH3B (ecnn|0103 HedTeounctutensHble yCTaHOBKM
NPUMEHUMO)
TexHonorun/meToamku | TeXHONOTMYECKME Neun, HarpesaTeny n KoTbl
PernoHanbHble ycnoBua | He NPUMEHUMO
TexHONOrUU CHUMKEHUA | HE TPUMEHUMO
3arpAsHeHui
He npumeHsetca
He oueHeHo NH3, BeHso(a)nupeH, beHso(b)dnyopaHteH, MHaeHo(1,2,3-cd)nupen, MX6, NXb
3arpasHurens 3HaueHune EanHMUDbI 95% posepwmr. Cebinkn

MHTEpBan

HukHUit BepxHuit
NOx 142 r/TOx 71 284 US EPA 1998, rnasa 1.3
co 6 r/Tox 3.6 8.4 Concawe (2015)
HMJI0C 2.3 r/T O 0.676 4.09 US EPA 1998, rnasa 1.3
SOx 485 r/T O 146 1700 CM. NnpumeyaHune
OKBY 20 r/TOx 12 28 Visschedijk et al (2004)
T410 15 r/T O 9 21 Visschedijk et al (2004)
T42.5 9 r/T O 5.4 12.6 Visschedijk et al (2004)
4y 5.6 % T42.5 0.22 8.69 Cm. NnpumeyaHue
Pb 4.6 mr/TOx 0.9 23 US EPA 1998, rnaBa 1.3
cd 1.2 mr/TOx 0.24 6 US EPA 1998, rnasa 1.3
Hg 0.3 mr/TOx 0.03 0.6 US EPA 1998, rnasa 1.3
As 3.98 mr/TOx 0.796 19.9 US EPA 1998, rnasa 1.3
cr 14.8 mr/T O 2.96 74 API (1998, 2002)
Cu 11.9 mr/TOx 2.38 59.5 API (1998, 2002)
Ni 773 |mr/TOx 647 900 | Concawe Report 9/16
Se 2.1 mr/TOx 0.40 10.5 US EPA 1998, 2nasa 1.3
Zn 49.3 mr/TOx 9.86 247 API (1998, 2002)
nxna/o 2.5 Hr I-TEQ/TOx 1.25 3.75 UNEP (2005); Kotnbl, paboTalowpme Ha
TAXKENOM TonuBe

Benso(b)pnyopaHmer 3.7 MmK2/[Inc 0.74 185 API (1998, 2002)
MpnmeyaHne:

KoappuumeHt ana SOx npegnonaraer OTCYyTCTBME Mep MO COKpalleHuto BbibpocoB SOz u
OCHOBbIBaeTCcA Ha 1 % MaccoBOM COoZepXaHuWn cepbl U npuMeHeHun pacyetos EF n3 nogpasgena
3.4.2.2 HacToswel rnaebl; 95 % foBepuTe/ibHbIE MHTEPBAabl PacCUMUTLIBAOTCA, UCNONb3YA PSj U3
Tabn. C-1 B npunoxexun C.

KoaddumumeHT BbIGpOCOB YY paccumTbiBaeTcd kak cpegHee OT AaHHbIX M3 Olmez et al. (1988),
England et al. (2007) n 6a3bl gaHHbIX Speciate (US EPA, 2011).

Ans 6eHs3o(a)nupeHa, 6eH3o(k)pnyopaHTeHa ©  uHAeHO(1,2,3-cd)nMpeHa Bce M3MepeHus,
npusegeHHble B API (1998), bl HXe npegena onpegeneHuns. MNpu NCNoNbL30BaHUN 3TUX JaHHbIX
KB 6yayT cootBeTcTBeHHO 0,60, 0,20 1 1,3 MKr/T .

PyKkoBOACTBO MO MWHBEHTapusauuMum Bbi6pocoB, 3arpasHAOWUX aTtMmocdepy,
EMEN/EAOC 2019 55



1.A.1 DHepreTuyeckume oTpacysiv NPoOMbILLSIEHHOCTHU
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Ta6bnuua 4-5. KoadpoduLmeHTbl BbIGPOCOB YPOBHA 2 ANA KaTeropum uctodHmka 1.A.1.b,
TexHonornyeckmne nevm, UCNosb3yoLLMe rasomn

KoadpdpuumeHTbl BbIGPOCOB YpOoBHA 2

Kog, HassaHwne
Kateropua uctouHuka|1l.A.1l.b OuyuncTka HedpTn 1 HedTenpoayKTOB
HO
Tonnuso [asowin
WH3B (ecnn|0103 HedTeounctutensHble yCTaHOBKM
NPUMEHUMO)

TEXHOHOI'MVI/METOAVIKVI TexHonornueckme neuu, HarpesaTtenu U KoT/bl

PernoHanbHble ycnoBuaA | He NPUMEHMMO

TexHONOrMn CHUMKEHUA | He NPUMEHUMO
3arpasHeHnin

He npumeHsetca

He oueHeHo NH3, NX44/®, benso(a)nupeH, beHso(b)pnyopaHmeH, Benszo(k)dayopaHteH, WHaeHo(1,2,3-
cd)nupeH, NXB, NX6
3arpasHurenn 3HaueHue EanHMLbI 95% posepwmr. CcbiNIkn
WUHTepBan
HUXKHUA BepxHuit
NO« 65 r/TOx 32.5 97.5 US EPA 1998, rnasa 1.3
co 16.2  |r/rox 5.4 50 US EPA 1998, rnasa 1.3
HMAOC 0.65 r/Thx 0.22 1.95 US EPA 1998, rnasa 1.3
SOX 46.1 r/T O 36.9 460 Cm. npumevaHmne
OKBY 6.47 r/TOx 1.29 323 US EPA 1998, rnasa 1.3
TY10 3.23 r/T 0.647 16.2 US EPA 1998, rnasa 1.3
925 0.808 |r/rox 0.162 4.04  |USEPA 1998, rnasa 1.3
qy 33.5 % T42.5 28.9 38 Hildemann et al., 1981 & Bond et al., 2006
Pb 4.07 mr/TOx 2.04 8.14 US EPA 1998, rnaBa 1.3
cd 136 |mr/TOx 0.68 272 |USEPA 1998, rnasa 1.3
Hg 1.36 mr/TOx 0.68 2.72 US EPA 1998, rnasa 1.3
As 1.81 mr/TOx 0.905 3.62 US EPA 1998, rnasa 1.3
cr 1.36 mr/TOx 0.68 2.72 US EPA 1998, rnasa 1.3
Cu 2.72 mr/TOx 1.36 5.44 US EPA 1998, rnaBa 1.3
Ni 136 |mr/TOx 0.68 272 |US EPA 1998, rnasa 1.3
Se 6.79  |mr/rOx 0.68 67.9  |USEPA 1998, rnasa 1.3
Zn 1.81 mr/TOx 0.905 3.62 US EPA 1998, rnaBa 1.3
MpnmeyaHne:

OcHoBbIBaeTcAa Ha yaenbHOM cogepxXaHun cepol B 0,1 % (MaccoBble fonn).

Ana  6eH3o(a)nupeHa, 6eH3o(k)dnyopaHTeHa ©n  uHAeHO(1,2,3-cd)nnpeHa BCe U3MepeHus,
npuBegeHHble B APl (1998), 6binn HMXKe npegena onpegeneHus. MNpu UCMOAbL30BaHUN 3TUX JaHHbIX
KB 6yayT cootBeTcTBeHHO 0,60, 0,20 1 1,3 MKr/TAX.

JaHHble K03QdMUMeHTb BbI6pocoB TY npeAcTaBAstT TOoNbKO GuabTpyemble TY (He BkIOYas Kakume-nnbo

KOHAeHCVpyeMble GpaKLmm).
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Ta6bnnua 4-6  KoadpoduumeHTbl BbIGPOCOB YPOBHA 2 ANA KaTeropum uctodHmka 1.A.1.b,
TexHonornyeckmne nevu, UCNosib3yLME NPUPOAHBLIVA ras

KoadpdpuumeHTbl BbIGPOCOB YpoBHA 2

Kop, HassaHwne
Karteropua wuctoyHuka|l1l.A.1.b OuyuncTka HedpTn 1 HedTenpoayKTOB
HO
Tonnuso MpupoaHbIii ras
WH3B (ecnn|0103 HedTeounctutensHble yCTaHOBKM
NPUMEHUMO)

TEXHOHOI'MVI/METOAVIKVI TexHonornyeckme neun, HarpesaTe/in U KOTAbl

PernoHanbHble ycnoBua | He NPUMEHUMO

TexXHONOrMN CHUXKEHUA | HE MPUMEHNMO
3arpasHeHnin

He npumeHsetca

He oueHeHO NH3, NXg4/®, NX6, X6
3arpasHurens 3HauyeHune EanHULbI 95% poBsepur. Ccblnku
MHTepBan
HuxHuii | BepxHuii

NO\ 63 r/TOx 315 84.4 US EPA 1998, rnasa 1.4

co 39.3 r/T O 23.6 55.1 US EPA 1998, rnaBa 1.4

HM0C 2.58 r/T O 1.29 5.16 US EPA 1998, rnasa 1.4

SOx 0.281  |r/rox 0.169 0.393  |US EPA 1998, rnasa 1.4

OKBY 0.89 r/TOx 0.297 2.67 US EPA 1998, rnasa 1.4

TY10 0.89 r/TOx 0.297 2.67 US EPA 1998, rnasa 1.4

TY2.5 0.89  |r/rox 0.297 2.67  |USEPA 1998, rnasa 1.4

vy 8.6 % T42.5 4.3 17.2 Wien et al., 2004

Pb 0.0015 |mr/rox 0.0005 0.0045 |Nielsen et al., 2012

cd 0.00025 | mr/rOx 0.00008 0.00075 |Nielsen et al., 2012

Hg 0.1 mr/TOx 0.01 1 Nielsen et al., 2010

As 0.12 mr/TOx 0.04 0.36 Nielsen et al., 2012

Cr 0.00076 | mr/TOx 0.00025 0.00228 |Nielsen et al., 2012

Cu 0.000076 | mr/rOx 0.000025 | 0.000228 |Nielsen et al., 2012

Ni 0.00051 |mr/rOsx 0.00017 0.00153 |Nielsen et al., 2012

Se 0.0112  |mr/TOx 0.00375 0.0337 |USEPA 1998, rnasa 1.4

Zn 0.0015 |mr/rox 0.0005 0.0045 |Nielsen et al., 2012

Benso(a)nnpe 0.56 MKr/TOx 0.19 0.56 US EPA 1998, rnasa 1.4 (3HaueHune "MeHee"
UCXOLA W3  NPEeAesnoB  AETeKTUPOBaHMUs
meToaa)

Benso(b)byopaHTeH 0.84 MKr/TOx 0.28 0.84 US EPA 1998, rnasa 1.4 (3HaueHune "MeHee"
MCXOAA W3 NPEeAenoB  AETeKTUPOBaHMA
meToaa)

Benzo(k)bayopaHTeH 0.84 MKr/TOx 0.28 0.84 US EPA 1998, rnasa 1.4 (3HaueHune "MeHee"
UCXOLA W3  NPEeAesnoB  AETEeKTUPOBaHMUs
meToza)

WhaeHo(1,2,3-cd)nnpen 0.84 MKr/TOx 0.28 0.84 US EPA 1998, rnasa 1.4 (3HaueHue "MeHee"
MCXOAA W3 NPEeAenoB  AeTeKTUPOBaHMA
meToaa)

MpnmeyaHne:
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KoadpduumeHT ana SOx 0CHOBBIBAETCS Ha KOHLIEHTPaLUK cepbl, Npnban3nTensHo pasHoi 0,01 r/m3.
KoaddunumeHT BoIOpOCOB SO2 Takke MOXHO paccymTaTh, MCMONb3ya pacyeTbl And EF 13 nogpasgena
3.4.2.2 HacTosLLEeN rnaBbl.

HeobxoanMo OTMETUTb, UTO cogepXaHuve Hg (U Apyrux TsXKesblX MeTannos) NPUPOAHOro rasa
OT/INYAETCA A8 Pa3/INYHBIX Fa30BbIX MeCTOPOXAeHNA. OfHAKO CUMTAEeTCs, YTO Mocie 06paboTku
NPUPOAHOrO rasa pasnyma He UrparT 3HadeHus. US EPA (1998) gatoT K03dpduLMeHT BbIOpoca B
0,1 mr/TAx. PekomeHAyeTcs, YTODObI CTPaHbI MOyYanu KOHKPeTHbIe AaHHbIe 415 MPUPOAHOro rasa B
3aBNCMMOCTW OT €ro MPONCXOXAEHVS.

JaHHble KO3pdMUMeHTb BbIOpoCcOB TY MNpeAcCTaBAAlOT TONbKO ¢uabTpyemble TY (He BkAtOYas Kakue-anbo

KOHAEeHCVpyeMble GpakLmn)

Ta6nuua 4-7. KoadpdunumeHTbl BbIGpoca YpoBHA 2 ANA KaTeropum wuctoyHuka 1.A.1.b,
CTauunoHapHble ABUraTenun, UCNosb3yloLMe NPUPOAHObIA ras

KoaddpuumeHTbl BbIGpOCOB YpoBHA 2

Kog, HasBaHwue

Kateropna ucTtouHuka
HO

1.A1b OuuncTka HedpT 1 HedTenpoayKTOB

Tonnuso MpupoaHbIi ras

WUH3B (ecnn|010305 OuuncTka HedpT 1 HedTenpoaykTos — CTaLMOHapHbIe ABUraTeNn
NPUMEHUMO)

TexHoNoOrMn/meToamKM |4-x TaKTHble ra3oBble ABUraTesIn cropaHus obeHeHHOM cmecu

PernoHanbHble ycnosua

He NpUmeHnmo

TexHoNorun CHUNKeHUA
3arpsasHeHnit

He NpUmMmeHnmo

He npumeHsetca

He oueHeHO NH3, NX44/®, NX6, rXs
3arpasHurenn 3HauyeHue EanHMLbI 95% posepwur. Ccblnku
WUHTepBan

HuxHuii | BepxHuii
NOX 405 r/TOx 200 810 US EPA 2000, rnasa 3.2
co 266 |r/TAx 130 530 |ys EPA 2000, rnasa 3.2
HMNOC 56 |r/rox 30 110 |ys EPA 2000, rnasa 3.2
SOx 0281 |r/TAx 0.169 0393 | ys EPA 2000, rnasa 3.2
OKBY 0.037 Ir/TAx 0.003 037 1us EPA 2000, rnasa 3.2
410 0037 |r/rfx 0.003 037 lus EPA 2000, rnasa 3.2
TY2.5 0.037  |r/rOx 0.003 0.37 US EPA 2000, rnasa 3.2
% 2.5 % T42.5 1 6.3 CMm. npumeyarue
Pb 0.04 mr/TOx 0.013 0.12 Nielsen et al., 2010
cd 0.003 mr/TOx 0.001 0.009 Nielsen et al., 2010
Hg 0.1 mr/TOx 0.03 0.3 Nielsen et al., 2010
As 0.05 mr/TOx 0.017 0.15 Nielsen et al., 2010
Cr 0.05 mr/TOx 0.017 0.15 Nielsen et al., 2010
Cu 0.01 mr/TOx 0.003 0.03 Nielsen et al., 2010
Ni 0.05 mr/TOx 0.017 0.15 Nielsen et al., 2010
Se 0.2 mr/TOx 0.07 0.6 Nielsen et al., 2010
Zn 291 mr/TOx 0.97 8.73 Nielsen et al., 2010

PykoBOACTBO MO MHBEHTapuM3auuMuM Bbi6poOCOB, 3arpsaAsHAWMX aTMocdepy,
EMEN/EAOC 2019 59



1.A.1 DHepreTnyeckue oTpacsim NpoMbILLJIEHHOCTH

BeHso(a)nupeH 16.2 mkr/T Ak 5.4 48.6 API (1998)
BeHnso(b)dpnyopaHTeH 149 mKr/Tfx 50 447 API (1998)
Benso(k)pnyopaHteH 241 mKr /T 80 723 API (1998)
WHaeHo(1,2,3-cd)nupen 4.5 | mkr/TAx 17.5 158 API (1998)

MpumeyaHne:

HeobxoanMo OTMETUTb, UTO cogepXaHuve Hg (U Apyrux TsXKesblX MeTannos) NPUPOAHOro rasa
OTNNYAeTCA 419 Pa3INYHbIX ra30oBbiX MecTopoxaeHuii. US EPA (1998) garoT KoadppuLMeHT BbIOpOCa B
0,1 mr/TAx. PekomeHAyeTCs, YTODObI CTPaHbI MOAyYanu KOHKPEeTHbIe JaHHble 419 MPUPOAHOro rasa B
3aBUCMMOCTI OT €ro NMPonNCXoXAeHns. Takxe KOAMYEeCTBO CMasOYHbIX BeLLeCTB, OKWC/IEHHbIX BO
BPEMS MCMO/b30BaHNS, MOXeT 0Ka3aTb 3HayuTenbHOe BAUSHME Ha KO3$PuumeHTbl BbIOPOCOB
TAXeE/bIX METas/10B.

KoapounumeHT anst SOx OCHOBBIBAETCA Ha KOHUEHTPaUUKN Cepbl, MPUbaM3nTenbHO paBHoii 0,01 r/m3,
KoadodumumeHT BoibpocoB SO2 TakKe MOXHO paccymTaTb, MCNOAb3ysa pacyeTsl And EF n3 nogpaszena
3.4.2.2 HacTosALLEN rnaBbl.

KoadodumumeHT BoibpocoB YUY paccumTbiBaeTcs Kak cpefHee oT faHHbIX 13 England et al. (2004), Wien
et al. (2004) n 6a3bl gaHHbIX Speciate (US EPA, 2011).

JaHHble KO3pdMUMEHTbI BbIOpoCcOB TY MNpeAcCTaBAAlOT TONbKO ¢uabTpyemble TY (He BkAOYast Kakume-nnbo

KOHZEeHcVpyeMble GpakLmm)

Ta6nuua 4-8. KoadpPpunumeHTbl BbIGPOCOB YPOBHA 2 ANA KaTteropmm uctodyHuka 1.A.1.b,
AuvsencHble ABUraTeNn, NCNonb3yloLMe rasoimn

KoadpdpuumeHTtbl BbIGPOCOB YPOBHA 2

Kog, HasBaHwue
Kateropus wuctouHuka|1l.A.1l.b OuyuncTka HedpT 1 HedTenpoayKTOB
HO
Tonnuso [asonn
WUH3B (ecnn| 010305 OuuncTka HedpT 1 HedTenpoaykTos — CTaLMOHapHbIe ABUraTeNn
NpPUMEHNMO)
TexHonorum/meroaukm |MopLiHesble gguratesin (KOMNPECCUOHHDBIN BMPbICK)
PernoHanbHble ycnoBua | He NPYUMEHUMO
TexHONOrMmn CHUMKEeHUA | He NPUMEHUMO
3arpsasHeHnit
He npumeHsertca
He oueHeHO NH3, NX44/®, Nxe, rxe
3arpasHurenn 3HaueHune EanMHULbI 95% posepwur. Ccbinkn
WUHTepBan
HuxHUi BepxHuit
NOx 942 r/TOx 500 1380 Nielsen et al., 2010
co 130 r/TOx 30 230 Nielsen et al., 2010
HMJ10C 37.1 r/TOx 18.5 55.6 US EPA 1996, rnasa 3.4
SOx 46.1 r/TOx 4.61 461 Cm. NnpumeyaHue
OKBY 28.1 r/T O 14.1 56.2 US EPA 1996, rnasa 3.4
T410 224 r/T O 11.2 44.8 US EPA 1996, rnasa 3.4
T4Y2.5 21.7 r/TOx 10.8 43.4 US EPA 1996, rnasa 3.4
vy 78 % T42.5 63 93 Hernandez et al., 2004
Pb 4.07 mr/T O 0.41 40.7 US EPA 1998, rnasa 1.3
cd 1.36 mr/T O 0.14 13.6 US EPA 1998, rnasa 1.3
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Hg 1.36 mr/T O 0.14 13.6 US EPA 1998, rnasa 1.3
As 1.81 mr/TOx 0.18 18.1 US EPA 1998, rnasa 1.3
Cr 1.36 mr/T O 0.14 13.6 US EPA 1998, rnasa 1.3
Cu 2.72 mr/T O 0.27 27.1 US EPA 1998, rnasa 1.3
Ni 1.36 mr/TOx 0.14 13.6 US EPA 1998, rnasa 1.3
Se 6.79 mr/TOx 0.68 67.9 US EPA 1998, rnasa 1.3
Zn 1.81 mr/TOx 0.18 18.1 US EPA 1998, rnasa 1.3
nxaa/o 0.99 Hr I-TEQ/TOX 0.1 10 Nielsen et al., 2010
X6 0.22 MKr/TOx 0.022 2.2 Nielsen et al., 2010
nxe 0.13 Hr I-TEQ/TOX 0.013 1.3 Nielsen et al., 2010
Bewso(a)nupeH 0.11  |mr/MAx 0.04 0.33  |API, 1998
BeHso(b)dpnyopaHTteH 049 |mr/Mfx 0.16 1.47  |API, 1998
Benso(k)bayopanTen 0.096  |mr/TOx 0.032 0.288 |API, 1998
WHpeHo(1,2,3-cd)nupen 0.18 mr/T Ak 0.06 0.54 API, 1998

MpnmeyaHne:

1. KoadopuumeHT ana SOx He NpejnonaraeT UCMONb30BaAHWSA CPeACTB OrpaHNYeHns BbiI6pocos SO2
1N OCHOBbIBAeTCA Ha yAenbHOM cogepxaHuun cepbl B 0,1 % (B MaccoBbIX AONSX), UCMOb3YS
pacueTbl EF 13 nogpasgena 3.4.2.2 HacTosLWel rnassbl.

2. KoadduumeHTbl BbIBPOCOB AN MEeTanN0B OCHOBLIBAKOTCA Ha KO3dduUMeHTax AN OKUraHus
HedTW B KOTNAX.

3. [aHHble k03¢pdULMeHTbI BoibpocoB TY npeacTaBasioT Tonbko ¢uabTpyemble TY (He Bkao4as Kakve-nmbo

KOHZAeHcMpyeMble pakumm).

[laHHbIE NO ocyLlecTBAsSIeMOVi AeATeNbHOCTU

NHdopmaLmio no nepepaboTke, KOTOPYHO MOXHO MCMOJbL30BaTb /19 OLeHKM BbIOPOCOB, UCMNO/b3YS
6onee NpocTyo MeToAMKY (YpoBeHb 1 nan 2), MOXHO MONyUYnTb B HALMOHANbHbLIX CTaTUCTUYECKNX
cnyxbax nnv B MexayHapogHOM 3HepreTnyeckom areHTcTee (MIA).

JanbHenwve ykasaHua cogepxaTtcs B MeToamueckmx ykasaHusax IPCC 2006 o cocTaBaeHuun
HaLVOHaNbHbIX WMHBEHTapu3auuii BbIOPOCOB MapHUKOBbLIX ras3oB, Tom 2, B CTauMOHapHbIX
NCTOYHMKAX OKUraHus no agpecy
www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2 Volume2/V2 2 Ch2 Stationary Combustion.pdf

Ona nopaxoza no ypOBHIO 2 3TN AaHHble HYXXHbIl Ana pasgeneHnma cornacHo npuMeHAaemMbIM
TeXHON0ornam. CTaHAapTHbIMI/I NCTOYHUMKaMWN  3TUX  AdHHbIX  MOTyT 6bITb NPOMbILLNEHHbIE
npeanpuaTa B npejenax CTpaHbl, Wi KOHKPEeTHbIE ONMPOCHbIE NNCThI A4NA OTAE/bHbIX YCTaHOBOK 415
OKNraHua.

4.4.4 HUcnonv3oeaHue 06veKMHbIX OAHHbLIX N0 YPOBHI0 3

Anropntm

B Tex ciyuasix, Korga AoCTyrnHbl AOCTAaTOYHO KayeCTBeHHble 06BbEKTHO-OPMEHTUPOBAHHbIE JaHHbIE
no BbibpocaM (cM. .3, C6op AaHHbIX, B 4YacTu A), PEKOMEeHAyeTcs 3TUMW  AaHHbIMW
BOCMONb30BaThcsA. CyLLecTByeT ABe BO3MOXHOCTU:
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e OTYeTbl MO MPOU3BOACTBEHHOMY O6BEKTY OXBaTblBAlOT BCE 3HAYMMble MPOLLECCHl CKUMaHNS B
CTpaHe;

e OT4YeTbl MO BbIGPOCAM Ha YpPOBHE MPOM3BOACTBEHHbLIX OOBLEKTOB He JOCTYMHbI ANS BCeX
TEXHONIOrMYeCkNX NepepabaTbiBatoLLMX NPeanpUsTUAA.

Ecnm JoCTynHbI faHHble, OTHOCALLMECS K YPOBHIO NMPOM3BOACTBEHHOrO 06beKTa, OXBaTblBatOLLMe BCe
BUAbl  JesTeNbHOCTM B 3TOW CTpaHe, TO npegnosnaraemble  Ko3pdULMEHTbl  BbIGPOCOB
(ony6nvKoBaHHbIe BbIGPOCHI, MOAe/NeHHble Ha WCMOAb3yemMoe CTPaHol TOMAMBO) HeOo6XOAMMO
CpaBHUTb C KO3bPULMEHTaMN BbIGPOCOB, MPUHUMAEMbIX MO YMOMYaHWIO, UK KoadpduLmeHTamu,
OTHOCALUMMUCS K OMNpeseneHHON TEXHONOMMN OKUraHus. Ecnn nogpasymeBaemMble KO3GPULIMEHTI
BbIGPOCOB HaxoAATcA BHe 95 % [AoBepuTeNbHOTO WHTepBana A1 3aAaHHbIX 3Ha4eHWi, TO
pekoMeHJyeTcst 06 bSACHUTL NMPUYMHbBI 3TOrO B OTYETE MO COCTaB/IEHMIO PErUCTPa BbIGPOCOB.

B 3aBMCUMOCTU OT KOHKPETHbIX HaLMOHAaIbHbIX OCOBEHHOCTEN U LUMPOTLI OXBaTa OTUYETOB YPOBHS
06bEKTHOr0 YPOBHSI MO CPaBHEHUIO C O6LLEeHALMOHANbHBIM MPOU3BOACTBOM CTanu, BblGMpaoT
KO3pdULMEHT BbIGPOCOB (EF) ANt AAHHOTrO YpaBHEHUS, UCXOAS W3 CefytoLmx BO3MOXHOCTEl B
nopsiZke yMeHbLUEeHWsi MO NpeAnoYTeHuto:

° KOB(I)CI)I/IU,I/IEHTI:I TEXHONTOTrNYEeCKnX Bbl6pOCOB, OCHOBaHHbIE HA 3HAHUN TUMOB TEXHOIOTUM
peann3oBaHHbIX Ha 3aBOA4ax, Ha KOTOPbIX OTYETbI MO Bbl6pOC3M Ha ypOBHE 3aBOJa OTCYTCTBYHOT,;

e KO3QdMUMEHT MoApasymMeBaeMbIX BbIGPOCOB, KOTOPbI/ MOMyYeH U3 VMMEHLLUMXCS OTYETOB MO

Bblbpocam:
Z EOﬁbeKm, 3aepA3HUmMAab
EF = O6vexme
Z IIpouseoocmeo,,, .,
Obvexmot (7)

e K030 dUUMEHT BbIBPOCOB YPOBHSA 1 MO yMONUYaHWMIO. JaHHbIA BapuaHT cnejyeT BblbnpaTb TONbKO
B TOM CJlydae, ecan OTYeTbl MO BbIBpOCaM YPOBHSA 3aBoja oOXxBaTbiBaloT 6onee 90 %
obLLeHaLOHaNbHOro NPOV3BOACTBA.

MogenupoBaHue BbI6GpPOCOB YPOBHSA 3 U NCMOJIb30BaHME 06 bEeKTHbIX AaHHbIX

MHorve ycTaHoBKM AN OKUFaHUSA OTHOCATCA K 60bLLUMM NPOU3BOACTBEHHBIM 06beKTaM 1 AaHHbIe
no koadodumumeHTam BbIOPOCOB OTAENbHbIX YCTaHOBOK MOXHO MOAyyYnTb M3 PeecTpa BbI6BpPOCOB 1
nepeHocoB 3arpssHuTenen (PBM3) nam mHbIX HauMOHanbHbIX GOPM OTYETHOCTU MO BblObpOCaMm.
Korgaa KkauyectBO  3TUX  [JaHHbIX  rapaHTMpyeTCcs  XOpOoLWOo  pa3paboTaHHOM  CUCTEeMOiA
obecneyeHNs/KOHTPONA KauecTBa, TO TakMe JaHHble peKOMeHAyeTcs MCNOoNb30BaTh. PyKoBOACTBO MO
oLeHKe BbIOPOCOB OT nepepabaTbiBalOLWMX NPeAnpUATUA Bbl10 ONyBANKOBAHO MPOMbILLAEHHbIM
cektopoMm [Concawe, 2015]. Ecan aAns NOAHOTLI OXBaTa BCEX BUAOB AE€ATENbHOCTU B TOW UAM NHOM
CTpaHe  TpebyeTcs  3KCTpanofAuMs, TO  MOXHO  BOCMONb30BaTbCA  MpejnonaraemMbimMu
KoapdnumeHTamn BbIBPOCOB ANS MPOU3BOACTBEHHBLIX OOBLEKTOB, MPUBEAEHHbIX B OT4eTe, Wn
ko3 duumeHTamn BbIBPOCOB, KOTOPbIE BbIIN MPUBeAEeHbI Bhille (CM. Nogpasgen 3.4.2.2).

[AaHHble no OcyLLl,eCTB.ﬂﬂeMOI‘/‘I AeAaTesIbHOCTU

Mockonbky B PBIM3 0BLIYHO He COAepXaTCs AaHHble MO OCYLLeCTBASEMOM AesTe/bHOCTY, Takue
JaHHble B OTHOLLEHNM BbIOPOCOB 06BEKTHOrO YPOBHS, YKa3aHHbIX B OTYeTe, MHOrA4a COXHO HanTu.
BO3MOXHbIM MNCTOYHNKOM AeATEebHOCTU O6BHEKTHOrO YPOBHS MOMyT ObiTb peecTpbl TOProBAn
pa3speLLeHNAMN Ha BbIBPOCHI.

Bo MHoOrux crpaHax HauuoHasbHble 6OpPO CTAaTUCTUKN COBUPAKT AaHHblE MO MPOW3BOACTBY Ha
ypoBHe 06bekTa, HO BO MHOMMX C/lyyasix B KOHOUAeHLMaNbHOM nopsagke. O4HAaKo B HEKOTOPbIX
CTPaHax HauWoHa/nbHble 6IpPO  CTAaTUCTUKM  SIBAAKOTCA  YacTbl  HAaUMOHAaNbHOM  cucTeMmsl
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WMHBEHTapu3aLuum Bel6poCoB, 1 Npu, HEOHBXOAMMOCTY, B BIOPO CTAaTUCTUKL MOXET BbiTb BbIMOIHEHA
3KCTPANOAALMNS, YTO rapaHTUPyeT KOHPUAEHLMANBHOCTb AaHHbIX O MPOU3BOACTBE.
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5 1.A.1.cllpounsBoAcTBO TBEepAoro
TOonJiuBa n gpyrvie
3HepreTuyecKvie oTpacau
NPOMbILLIEHHOCTU

5.1 MeToankmn

M3rotoBneHne Kokca B OCHOBHOM CBSI3aHO C MPOW3BOACTBOM YyryHa W CTanu, a MOAPO6Hble
cBefleHns 06 NCMOb3yeMbIX MPU 3TOM TEXHONIOMMAX MOXHO HaliTX B MpUMeYaHnn K Hanayymm ns
nmeroLLmxca TexHonoruii (BREF), n3 pykosoacTsa no npon3BoACTBY YyryHa v ctanm [EIPPCB, 2013]
pykosogctea US EPA.

M3rotoBneHne KOKCa SBASETCA rPyMnMnoBOM TexXHONOrnel W3roToBeHUS B KOKCOBOM Meuw,
ABNSAOLLIENC 6aTapeeil neyell. Yrofb HarpeBaeTcs B HeokucaawoLwen atmocdepe (Nruponms). Jletyuve
KOMMOHEeHTbl OTAEeNSATCH OT KOKCA, KOTOPbI/ 3aTeM BbITankMBaeTCa Mpu BbICOKOW TemnepaType u3
neyun B peibCOBYIO TENEXKY 1 MepeBOo3NTCA B HalleHHbI ox1aguTenb, YTOObl NpekpaTuTb OKMUCIeHe
B BO3jyxe. HarpeBaHue obecneuymBaeTcsa OKUraHMeMm MOPLUN BbIAENSIOLLMXCA ra3oB, Moc/ie 4yero
BbINONHAETCA 06paboTka C Uenblo yjaneHns amMMuaka, CepoBOfOpPOAad, CMOA U KOHAEHCUPYeMbIX
opraHu4ecknx mMatepranos. MPon3BOACTBO KOKCa C yTUAM3aUMen NoBOUYHbIX NPOAYKTOB NpUMeHseT
TeXHoMormyecke yCTaHoBKW ANS YTUAM3aUUK  KOHAEHCUPOBAHHBLIX OpraHMYecknx maTepuanos U
APYrvx Mo6o4HbIX MPOAYKTOB. M060OYHbIE MPOAYKTbI CrOpardT B KOKCOBbIX Meydax, B KOTOpPbIX He
NCNONb3yeTCsa YyTUAN3aLMSA MOBOUHbBIX MPOAYKTOB.

5.2 Bbl6pochl

CnegyeT OTMETUTb, YTO METOAMKN WHBEHTapM3auun BbIBPOCOB MapPHWKOBbLIX ra30B (ANOKCUA
yrnepoga, MeTaH 1 oKUCb a30Ta) He BK/KUeHbI, - cM. pykosogctso IPCC [IPCC, 2006].

Okucnel cepsi

Bbibpocbkl, 06yc10BAeHHblE OkKuraHneM kokcoBoro rasa (COG). a3 noasepraetca obpaboTtke Ans
yAaneHuns HaS, Ho ocTaTouHoe cogepxaHue HaS okncnsercsa ¢ obpasosaHmem SOz.

Okucnel azoma

Bblbpocbl okmcnoB asota (okmcn n AByokucs asota — NOx) 06ycnoBneHbl B MepBYy0 ouepesb
npoueccamu oxmraHmns COG.

HememaHoesle emyyue op2aHuveckue coeduHeHus (HMJ10C)

BbI6pOCbl HEMETaHOBbIX NETYUMX OpraHun4vecknx coegmHeHmnin (HMJ/10C), moryT 6biTb 06yCN0BAEHbI
npoueccaMm COKUraHUA W TeXHONOrMYeckMW cucteMamun cbpoca  OTXOAOB, TakMMKU  Kak
BEHTUNALMOHHbIE N MpPOJyBOYHble cuCTeMbl. OfJHaKO MHOrME WCTOYHMKM BbIOPOCOB VMeEoT
CKIOHHOCTb K HEOPraH130BaHHbIM BbIGpOCaM.

OKcuo yanepoda (CO)
3T1 BbIGPOCHI 06YCNIOBNAEHBI OKUTAHWEM U HEOPTraHW30BaHHbIMY BblgeneHmnammn COG.
Teepdsie yacmuysl

Bbibpocbl TBepAbix uYactuy, (TY) obycnoBneHbl CKUraHMeM B KOKCOBbIX Meyax W MOrpy3oyHo-
pa3rpy3o4HbIMi paboTamm ¢ MaTepranamu.
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5.3 CpepcTBa perynnpoBaHus

MoapobHble CBefeHNs OTHOCUTENBHO 3HaYMMbIX TEXHONOMMIA COKpaLLEeHNs BbIBPOCOB NpuBeAeHbI B
npumeyaHuax Kk BREF ans nponssogcTBa uyryHa v ctanm (http://eippcb.jrc.ec.europa.eu/reference/)..
CokpallleHne BblbpocoB SOz OCYLLeCTBASETCS yAaneHuem W3 TOMAMBHOMO rasa HaS u apyrux
cofepxallmx cepy coenHeHUn.

54 MeToabl

5.4.1 Bwi6op memoda

Ha puvc. 5-1 npeacTaBneHa npoueaypa Bbi6opa MeToda AN OLEHKW BblIBPOCOB MPU CKUTaHUW B
OTpacnax 3HepreTMYeckoll 1 nepepabaTbiBatoLlell NPOMbILLAEHHOCTM. OCHOBHas MAes COCTOUT B
cneayroLem:

e Ecan goctynHa nogpobHasa nHopmMaums, He06XoANMO ee NCMOob30BaTh;

e Ecim kaTeropmsi MCTOYHNKOB ABASETCA K/IHOYEBOV KaTeropuein, npYMeHseTcs YpoBeHb 2 uau
NyYlWnin MeTod, KpoMe TOro cobuparoTcs noApobHble BXOAHble faHHble. [epeBO pelueHWni
HanpasnseT NoJb30BaTeNs B TakKMUX CydasaX K MeTody YPOBHA 2, Tak Kak NpejnonaraeTcs, Yto
nierye Noay4nTb HEOH6XOANMbIE BXOAHbIE AaHHbIE 415 AAHHOMO MOAX0Aa, YeM cobpaTb AaHHble
YPOBHS 06BbeKTa AN OLEHKN YPOBHS 3.

e AnbTepHaTVBHbIA BapuWaHT 418 MeToAa YPOBHA 3 Mpu MOMOLUN AeTanbHOro MoAennpoBaHNA
npouecca He BKIKOYEH B JepeBO peweHnin. OgHako nogpobHoe moAennpoBaHue Bcerga
BbIMO/IHAETCA Ha YypPOBHe 06BbeKkTa, MPY 3TOM pesy/abTaTbl MOAENNPOBAHUA MOXHO YBUAETb B
BUAE JaHHbIX 06bekTa fepeBa peLueHUi.
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Hauano

Wwmetotcsi nn AaHHble
no 3amepam
OTAenNbHbIX UCTOYHUKOB
B Kareropuun
UCTOYHUKA?

Oa Wcnonbsosars|
TOMNbKO AaHHbIE

no o6bekTy
YpoBHs 3

Wmerorca nut

AaHHble N0 HeTt
MCNOMb30B aHNI0

ocoforo Tonnmea

[nst laHHOTO

ICTO4HMKa

Wcnonb3oBats 3ameps! no
YpoBHIO 3 B co4YeTaHum ¢
0coBbiMu
koachmumeHTamu no
BbIGPOCOB MO YPOBHIO 2.

onocTaB nAeTcs

T CMO/1ENVPOB aHHIN
acxop Tonsmea co
Wmeetca mm Ha P! A Ha Wcnonb3oBaTh
NoApOGHas oLeHKa CTaTMCTUYECKMMM JaHHBIMM 1O nomxon no
acxogy ToNmMBa Ha
mopienu? pacxony YposHio 3
HaLWMOHabHOM YPOBHE OT
He3aBUCHMbIX
MCTO4HUKOB ?,
Het
Pa3penuth AaHHble no Wcnonb3oBarh AaHHbIe Mo
OCYLECTB NieMoit ocyLecTBnsemMon
Knioueson [IeATenbHOCTH N AEATENsHOCTU YPOBHS 2,
VCTO4HMK? K03(hDULMEHTbI B bIBPOCOB XapaKTepHble [715 TeXHOmorun 1
o TexHomnoruam k03h(hVLIMEHTOB BbIGPOCOB

MpumeHnTb
k03(hPULMEHT bI
BbIGPOCOB YpoBHS 1
110 YMOM4aH1io

PncyHok 5-1. [lepeBoO pelueHU AN OKUFraHUA Npy NPOM3BOACTBE TBEPAO0ro TonJimea

5.4.2 Iodx00 no ymon4aHur YpoeHs 1

Anropntm

B noaxoge YpoBHs 1 Anst BIBPOCOB OT CKMraHWs NCMoNb3yeTcs obliee ypaBHEHMe:

E3a2p}z3lzumab = ARnompeﬁﬂeuw monﬂuaax EF3a2p}z3numeb (1)
rae
Esuepﬂwume/n, = eXerogHble Bbl6pOCbI 3arpsAsHALLEro sBellecTea
EFsaepazrumens = K03hdMLMEHT BbIOpOCa 3arpA3HAIOLLEro BeLlecTBa

ARnompe6nenue monauea = AEATENBHOCTb, XapakTepuayemasi notpebaeHnemM yrias npu nponsBoacTee
KOKCa Uan xenesa

3TO ypaBHeHVe MPUMEHSIeTC Ha HaLUMOHANbHOM YPOBHE, MCMO/Mb3ys eXerogHoe HauuoHasbHoe
notpebneHve yraa (4eTanvM3MpoBaHHOE MO TMPOMBILIEHHBIM cekTopam). WHbopmaumsa no
noTpe6ieHVto TOMINBA, MOAXOAALLAs 4SS OLIEHKU BbIBPOCOB MpU MCMOMb30BaHWM YMPOLLEHHOW
METOAMKK, LUMPOKO AOCTYMHA W3 CTaTUCTUYeCKMX exXerogHmkos OOH wuan HaunoHanbHou
CTaTUCTNKM,

KoaddumumeHTsl BbIOpOCOB YpOBHSA TnpeanonaratdT WCMOMb30BaHWE CpefHeirn WM TUMUYHON
TEXHONIOTUN N Mep COKpaLLEeHs BbIGPOCOB.
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B Tex c/yuyasix, KOr4a y4uTblBAlOTCS OMnpefjesieHHble Mepbl MO COKPALLEHWI0 BbIGPOCOB, METOZ
YpoBHS 1 NPUMEHSTb HeNb3s, 1 TOrAa CieflyeT BOCNO/Ib30BaThCs METOAOM YPOBHS 2 AW YPOBHS 3.

Koa¢pdpunumeHTbl BbIGPOCOB MO YMOMYAHUIO

Kos¢duumeHtsl BbIOPOCOB, uCMoNb3yemble B MeToge YpOBHA1 MO yMOAYaHWO  ANs
TEXHONOrMYecKmX BbI6POCOB 1 BbIBPOCOB NPW CKUraHUK, AaHbl B Tab. 5-1. OHM 6bIan NoAyYeHbl 13
Ko3$pPULMEHTOB BbIOPOCOB, MpuBeAeHHbIX B pykoBoacTBe US EPA. ITu  ko3dpduLMeHTsI
OCHOBbIBAIOTCA Ha MNPUMEHEeHUW YrAs, BbIPaXEHHOMo B TePMUHAX UYUCTOM 3SHEpProemKkocTu.
KoaddunumeHTbl BKAKOYAKOT BbIOPOCHI OT CKUFaHUIA 1 NPOV3BOACTBEHHbIE BbIOPOCHI OT KOKCOBbIX
b6aTapeli, BK/IOYas BbITAXHble TPybbl CKUraHWs W nojorpeBaTtenv. BblOpocbl OT ToMJeHWMS,
obe3yrnepoxXvBaHus, 3apagKku, yTeuek U3 JBeperi U KpblLLek, yTeuek U3 oTBOAALLMX TPYO, 3aKanku 1
npoTtankmeaHns BkAtodYeHbl B [nasy 1.B.1.b HeopraHusoBaHHble BbIGPOCHI, ObpasywLMecs B
npoLiecce NCNONb30BaHNS TBEPAOro TOMMBA: Mpeobpa3oBaHme TBepPAOro Tonamea. Npu oTcyTCTBUM
NOAPOOHBIX AAHHbIX MO CPaBHUTEBHOMY UCMONL30BAHWNIO Pa3NYHBIX TUMOB KOKCOBbIX Meyein nam
CNocoboB COKpalleHVs BblIBPOCOB, KOTOpble PasANYHbl B pPasHbIX CTPaHax, MpeaioXeHHble
Ko3bdULMEHTLI NpeacTaBsloT cobol cpejHee 3HayYeHWe NS BCEro AuanasoHa KCnosib3yemblX
TexHonornin Npm 95 % foBepUTENLHOM MHTEPBasie BbIBPOCOB B pacCMaTpBaeMOM CeKTope.
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Ta6nuua 5-1. KoadpdpunumeHTbl BbI6pocoB YpoBHSA 1 AnsA kateropmm ncrouHuka 1.A.1.c

KoaddpuumeHTbl BbIGPOCOB N0 yMmonyaHuio YpoBHA 1
Kog, Hassanune
Kateropma wucTouHmka|1.A.1.c MpousBoAcTBo  TBEPAOrOo  TOM/MBA WM ApYrMe  SHEpreTMyeckne  OTpaciu
HO NPOMBbILNEHHOCTH
Tonnnso Yronb
He npumeHsertca NXB, 'X6
He oueHeHo NH3, 4y
3arpasHutenn 3HaueHune EamMHULbI 95% poBsepwur. Cebinku
MHTepBan
HuKHMit BepxHui
NOx 21 r/TOx 11.5 42 Cm. MpumeyaHne
co 6 r/T ok 3 1 Cm. MpumeuaHue
HMIOC 0.8 r/TOX 0.08 8.1 Cm. Mpumeyarue
SOx 91 r/T o 60 120 1 em, Npumevare
OKBY 82 |r/rox 40 160 | cm. Npumevarne
TY10 79 /T 40 160 I cw. Npumevarmte
TY2.5 55 /T 28 10l em, Npumevarmte
Pb 28 mr/TOx 5.92 145 Cm. Mpumeyarne
cd 1.6 mr/TOx 0.32 9 Cm. MpumeyaHune
He 30 mr/Tax 6 150 Cm. MpumedaHne
As 11 mr/TOx 2.2 55 Cm. MpumeyaHune
Cr 5.7 mr/TOx 1.18 295 Cm. MpumeyaHne
Cu 25 mr/Tax 5 125 Cm. MpumeyaHne
Ni 5.2 mr/TOsxK 11 26 Cm. Npumeyanune
Se 2.9 mr/Tax 0.6 15 Cm. MpumeyaHne
7n 46 mr/TOx 9.4 235 Cm. MpumeyaHune
nXa/e 26 Hr I-TEQ/T Ok 5.2 130 Cm. Npumeyanune
Benso(a)nupeH 0.29  fmr/M % 0.066 165 lem. Mpumevarve
BeH3so(b)dnyopaHTeH 0.003 | mr/rfx 0.0006 0.015 Cm. Npumeyarue
Benso(k)pnyopaHTeH 0.001  mr/Topx 0.0002 0005 ¢y, MpumeyaHue
WHpeHo(1,2,3-cd)nupen 0.001  mr/Tox 0.0002 0:005 Jep, Npumeyaue

MpnmeyaHne:

KoapdunumeHTbl BbIBPOCOB YPOBHS 1 paccumTbiBalOTCA Kak cpeAHee 3HayeHuWe Ko3pPuumeHTOB
BbIOBPOCOB ypoOBHA 2. KoadduumeHTbl BbIOPOCOB YPOBHS 2 npeobpaszoBaHbl ¢ nomoupso HTC
28,2 T x/Mr.

OcHoBa ko03doduumeHToB BbibpocoB OKBY, TY10 m TY 2,5 He MoxeT 6bITb onpegeneHa B
CNPaBOYHOM JOKYMEHTE.
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AaHHble No BUAY AeATeNbHOCTN YPOBHA 1

MHbopMaLMio MO UCMONb30BaHWIO  3HEPrWKM, MPUMEHUMYID AN OLUEHKU BbIGPOCOB  C
MCNoNb30BaHMeM 60/iee  MPOCTOA  METOAONOrMU  OLEeHKM YPOBHA 1, MOXHO MOfyunTb B
HawumnoHanbHbIX cTaTUcTMYeckmx ciyx6ax (HCC) mnn B MexayHapogHOM 3HepreTMyeckom areHTcTee
(M3A).

JanbHeine ykasaHusa cogepxatca B MeToguueckmx ykasaHusax IPCC 2006 o coctaBneHuUn
HaUMOHanbHbIX WHBEHTapM3auuMii BbIGPOCOB MAapHWMKOBBIX ra3os, ToMm 2, B CTauMOHapHbIX
NCTOYHMKAX oKnraHus no ajgpecy
www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2 2 Ch2 Stationary_Combustion.pdf

Bua peatenbHocT u kosadduUmMeHT Bbibpoca cnejyeT onpefensaTb Ha TOM Xe YpoBHe
rpynnvpoBaHng, 3aBUCALLEM OT JOCTYMHOCTW JAaHHbIX. CTaTUCTUKY paccmaTpyBaemoro BuAa
LAeATeNbHOCTU CefyeT onpejennTb B pamkax TOW WM MHOW CTPaHbl UAW PernoHa, NCnonb3ysa Ans
3TOro MNoAxojdlme craTUcTUyeckme faHHble. STOT BUA AeATeNbHOCTU JOSKeH COOTBeTCTBOBaTb
notpebnseMol aHeprmm paccmaTprBaemMblX MCTOYHMKOB Bblbpoca (noTpebieHme nepepaboTaHHOMo
UAn ncxoaHoro tonamea B [IAX]).

5.4.3 IModxo0 YpoeHsa 2

Ana YpoBHSA 2 k03dduumeHThl BbIGPOCOB MpeAcTaB/ieHbl B 3aBUCUMOCTA OT MCMOAb30BaHWA YIS
ABYMSA pasinyHbeiMn MeTogamu. Obpatute BHMMaHWe, 4YTO KO3GULMEHTbl BbIGPOCOB MOXHO
npeobpasoBaTb B I/Mr Kokca, nonyyaemoro npespatleHnem 1 285 kr yraa B Mr kokca (13 BREF, npwu
M3roTOBJ/IEHNM Xefie3a N CTaan 3TOT AranasoH coctasnsaeT 1 220-1 350 kr yrnsa ans Mr kokca).

KoaddunumeHTbl BKAKOUAKOT BbIGPOCHI OT COKUFaHWA 1N NPOU3BOACTBEHHbIE BbIOPOCHI OT KOKCOBbIX
baTapeil, BK/IOYAA BbITSXHbIE TPybbl COKWraHWs U nogorpesBatenn. BbIOpocbl OT TOMAEHUS,
06e3yrnepoXxnBaHus, 3apagku, yTeuek U3 ABepeii 1 KpblLLek, yTevek U3 OTBOAALLMX TPYO, 3aKanku n
npoTankMBaHus BKkAOYeHbl B naBy 1.B.1.b HeopraHuzoBaHHble BbIGPOCH, ObpasyoLlMecs B
npoLecce NCMob30BaHVSA TBEPAOro ToManBa: NpeobpasoBaHne TBePAOro Tonamsa.

Ta6nuua 5-2. KoadpPpunumeHTbl BbIGPOCOB YPOBHS 2 N0 YMOSYaHNIO ANA KaTeropuu
ncrouHuka 1.A.1.c, MpomnsBoACTBO KOKCa C yTUn3aumueii N0604HbIX NPOAYKTOB

KoadpduumeHTbl BbIGPOCOB YPOBHA 2

Kog, HasBaHwue
Kateropua wuctouHuka|1.A.l.c MpousBoacTtBo  TBepAoro  TomAMBa M ApyrMe  SHepreTMyeckMe  OTpacau
HO NPOMBbILWIEHHOCTH
Tonnuso Yronb
WUH3B (ecnn|0104 YcTaHoBKM No npeobpa3oBaHuio TBEPAOrO TON/IMBA
NPUMEHNMO)

TexHosnorum/metoamkm |Kokcosas neub (c yTuansaumeit No6oyHble NPOAYKTbI)

PernoHanbHble ycnoBua | He NPUMEHUMO

TexHONOrnMn CHUXKEHUA | He MPUMEHNMO

3arpa3HeHnn
He npumeHsetca MXB, Hg
He oueHeHo NH3, Hg
3arpasHutenn 3HaueHune EanHULbI 95% posepwur. CcblnKku
WUHTepBan
HuKHUI BepxHuit
NOx 820 r/Mr yrnsa 530 1200 US EPA 2008, rnasa 12.2
co 340 r/Mr yrnsa 170 680 US EPA 2008, rnasa 12.2
HM/10C 47 r/Mr yrna 24 94 US EPA 2008, rnasa 12.2
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SOx 420 r/Mryrna 210 840 US EPA 2008, rnasa 12.2
OKBY 1914 r/Mr yras 955 3830 US EPA 2008, rnasa 12.2
TY10 1864 r/Mr yrnsa 932 3728 US EPA 2008, rnasa 12.2
T4Y2.5 1176 r/Mr yrnsa 588 2352 US EPA 2008, rnasa 12.2
vy 48 % ot TY2,5 5 95 Bond et al. (2004)

Pb 2.2 mr/Mr yras 11 4.4 US EPA 2008, rnasa 12.2
cd 0.1 mr/Mr yras 0.05 0.2 US EPA 2008, rnasa 12.2
As 1.6 mr/Mr yraa 0.8 3.2 US EPA 2008, rnasa 12.2
cr 3.6 mr/Mr yrasa 1.8 7.2 US EPA 2008, rnasa 12.2
Cu 1.7 mr/Mr yras 0.85 34 US EPA 2008, rnasa 12.2
Ni 0.9 mr/Mr yras 0.45 1.8 US EPA 2008, rnasa 12.2
Se 1.8 mr/Mr yras 0.9 3.6 US EPA 2008, rnasa 12.2
Zn 7.6 mr/Mr yras 3.8 15.2 US EPA 2008, rnasa 12.2
nxan/o 738 Hr  I-TEQ/Mr 234 2335 UNEP 2005

yrs

Benso(a)nupet 8.2 mr/Mr yras 1.64 41 US EPA 2008, rnasa 12.2
Ben3o(b)bayoparTen 0.1 mr/Mr yras 0.02 0.5 US EPA 2008, rnasa 12.2
Benso(k)dnyopaHTeH 0.03 |[mr/Mryrna 0.006 0.15 US EPA 2008, rnasa 12.2
WHaeHo(1,2,3-cd)nnpe 0.02 |mr/Mryrna 0.004 0.1 US EPA 2008, rnasa 12.2

MpumeyaHue: OcHoBa Ko3adduumeHTOB BbibpocoB OKBY, TH10 m TY 2,5 He MOXeT 6blTb onpejeneHa B

CMPaBOYHOM JOKyMeHTe (K03ddurLmMeHTbl BoIBPOCOB Ans GUALTPYEMBIX M KOHAEHCVpYeMbiX TY npescTaBieHsb

ANA psja NPoLLEeCccoB, HO He SICHO, Kakue 13 HUX Bblv BKIOYeHbl B KO3GULIMEHTbI BbIBPOCOB YPOBHS 2).

Tabnnua 5-3. KoapdpuumeHTbl BbLIGPOCOB YpPOBHA 2 NO YMOAYaHUIO A8 KaTeropum
ncrouHuka 1.A.1.c, MponssoacTBO KoKca 6e3 yTuamnsaumm no60UHbIX NPOAYKTOB

KoadpduumeHTtbl BbIGPOCOB YPOBHA 2

Kog, HassaHwue

Kateropua  uctouHuka
HO

1.Al.c MpoussoacTBo  TBEpgoro  Tom/imMBa M ApyrMe  3HepreTMdeckme  oTpaciau
MPOMBbILLIJIEHHOCTH

Tonnuso Yronb

WUH3B (ecnn|0104 YcTaHoBKM no npeobpa3oBaHuio TBEPAOro TON/IMBA
NPUMEHNMO)

TexHonorum/metoamkmn |Kokcosas neub (63 yTuansaumm no6oYHbIX NPOAYKTOB)

PernoHanbHble ycnosusa

He NpuMmeHnMo

TexHoNorMn CHUXKEHUA
3arpa3HeHnn

He NpUMeHnMo

He npumeHsetca MXB, 'X6
He oueHeHo HMNOC, NH3, beHao(b)dnyopaHTteH , benso(k)dnyopaHTteH , MHaeHo(1,2,3-cd)nnpeH
3arpasHurenn 3HaueHune EanHuubl 95% posepwur. Ccbinikun
WUHTepBan

HuKHUIA BepxHuit
NOx 360 r/Mr yrasa 250 590 US EPA 2008, rnasa 12.2
co 25 r/Mr yrasa 12,5 50 US EPA 2008, rnasa 12.2
SOX 4700 r/Mr yrns 2350 9200 US EPA 2008, rnasa 12.2
OKBY 2700 r/Mr yrns 1350 5400 US EPA 2008, rnasa 12.2
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T410 2618 r/Mryrna 1309 5236 US EPA 2008, rnasa 12.2
TY2.5 1913 r/Mr yras 957 3826 US EPA 2008, rnasa 12.2
vy 48 % o1 T42,5 5 95 Bond et al. (2004)

Pb 1600 mr/Mr yrasa 800 3200 US EPA 2008, rnasa 12.2
cd 90 mr/Mr yras 45 180 US EPA 2008, rnasa 12.2
Hg 1700 mr/Mr yras 850 3400 US EPA 2008, rnasa 12.2
As 630 mr/Mr yras 315 1260 US EPA 2008, rnasa 12.2
cr 320 mr/Mr yraa 160 640 US EPA 2008, rnasa 12.2
Cu 1400 mr/Mr yrasa 700 2800 US EPA 2008, rnasa 12.2
Ni 290 mr/Mr yras 145 580 US EPA 2008, rnasa 12.2
Se 160 mr/Mr yras 80 320 US EPA 2008, rnasa 12.2
Zn 2600 mr/Mr yras 1300 5200 US EPA 2008, rnasa 12.2
nxa0/o 738 |wr ITEQ/Mr| 234 2335 |UNEP 2005

yrna
BeHso(a)nupeH 0.5 mr/Mr yras 0.1 2.5 US EPA 2008, rnasa 12.2

MpumeyaHre: OcHoBa Ko3dduMLMeHTOB Bbibpocos OKBY, TH10 u TY 2,5 He moxeT 6biTb onpejeneHa B
CNPaBOYHOM JOKymMeHTe (Ko3dduLMeHTbl BbIBPOCOB AN GUABTPYEMbIX U KOHAEHCUpyeMbiX TH npeactaBneHsl

ANA psja NPoLLEeCccoB, HO He SCHO, Kakue 13 HUX Bblav BKo4YeHbl B KO3PPULIMEHTbI BbIBPOCOB YPOBHS 2).
5.44  WUcnone3oearHue 06veKMHbIX OGHHbIX YPOBHSA 3

Anropntm

B Tex cayyasx, Korga AOCTYMHbl JOCTaTOYHO KaydeCTBeHHble 06beKTHO-OPMEHTUPOBAHHbIE JaHHble
no Bblibpocam (cM. rn.3, C6Op AaHHbIX, B 4Yactu A), pekOoMeHAyeTCAa 3TUMU JaHHbIMU
BOCMNOJIb30BaThCA. CyLecTByeT 4Be BO3SMOXHOCTU:

L] OTYeTbl MO NPOM3BOACTBEHHOMY O6'beKTy OXBaTbIBakOT BCE 3Ha4YlMMble MpPoOLECCbl OKUraHnA B
CTpaHe;

L] OT4eThbl NO Bbl6pOC8M, OTHOCALLMECA K YPOBHKO NMPOnN3BOACTBEHHOIO 0bbekTa, He AOCTYNHbI ANA
BCEX 3HAYNMbIX MpOLEeCCOB OKUraHA B paCCManI/IBaeMOVI CTpaHe.

Ecnu AOCTynHbI AaHHbIe, OTHOCALLMECS K YPOBHIO MPOU3BOACTBEHHOrO 06'beKTa, OXBaTbIBatoLLIMe BCe
BUAbl AeATeNbHOCTM B 3TOM CTpaHe, TO npeAanosaraemble  Ko3dduUMEHTbI  BbIBPOCOB
(onybavnkoBaHHbIe BbIOPOCHI, MOAENEHHbIE Ha WCNOAb3yeMoe CTPaHOolM TOMANBO) HeOobXOoAMMO
CpaBHUTL € Ko3ddMUMeHTaMn BbIBPOCOB, MPUHMMAEMbIX MO YMOUAHWNIO, UAK KOIPPULIMEHTaMU,
OTHOCALLUMMNCA K OMNpeAeNeHHON TeXHOMOrMM OKuraHmua. Ecnv nogpasymeBaemble KO3GOULIMEHTDI
BbIOPOCOB HaxoAsaTcd BHe 95 % [0BepUTENbHOrO WHTEepBana ANA 33AaHHbIX 3HaYeHWl, TO
peKkoMeHAyeTCst OB BSCHNTb MPUYMHBI 3TOr0 B OTHETE MO COCTaBNEHMIO PerncTpa BbIbBpoCoB.

B 3aBUCMMOCTU OT KOHKPETHbIX HaLMOHaIbHbIX OCOBEHHOCTEN N LUMPOTHI OXBaTa OTYETOB YPOBHS
06BHEKTHOrO YPOBHSI MO CPaBHEHWKO C ObLLeHaUMOHa bHbIM MPOM3BOACTBOM CTanu, BblbUpatoT
Ko3pdrLUMeHT BbIGpPOCOB (EF) ANst AAHHOTrO YpaBHEHUS, UCXOAS U3 ClefytoLmx BO3MOXHOCTEl B
nopsiike yMeHbLUEHWs N0 NPeAnoYTeHNo:

o KOIQPULMEHTBI TEXHONOMMYECKNX BbIBPOCOB, OCHOBAHHbIE Ha 3HaHUW TWUMOB TEXHOOMUIA
peanv30BaHHbIX Ha 3aBOAAaX, Ha KOTOPbIX OTUYETLI MO BbI6pOCaM Ha YPOBHe 3aBO/a OTCYTCTBYHOT;

e K03dUUMEHT NojpasymMeBaeMbiX BblOPOCOB, KOTOPbLIA MOAYYEH U3 MMEIOLMXCA OTYeTOB Mo
Bblbpocam:
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Z E06bexm, 3azpasHumas

EF — Obvexmoi (7)

Zﬂpoweodcmeoogbm

Obvexmul

e K03bOMLMEHT BbIGPOCOB YPOBHS 1 MO yMOAYaHWI0. JaHHbIli BApUaHT cesyeT Bbl6MpaTh TONLKO
B TOM C/lyyae, e OTYeTbl MO BbIGPOCAM YPOBHA 3aBoja oOxBaTbiBatloT 6onee 90 %
06LLeHaLOHaNbHOMO NPOVN3BOACTBA.

ypOBeHb 3: icnonb3oBaHMe 06 bEKTHbIX AAaHHbIX

MHoruve ycTaHOBKN AN OKUraHWs OTHOCATCS K 60MbLUMM MPON3BOACTBEHHBIM 06beKTaM U AaHHble
no Ko3ddurLUMeHTaMm BbIOPOCOB OTAENbHbIX YCTAHOBOK MOXHO MOJyunTb M3 PeecTpa BbIOPOCOB U
nepeHocos 3arpasHuteneli (PBM3) manM MHbIX HauMOHaNbHbLIX GOPM OTUETHOCTX MO BblbpOCaM.
Korga KauyectBO 3TUX  [JAaHHbIX  FapaHTUPYeTCa  XOPOLIO  pa3paboTaHHOW  CUCTeMON
obecrneyeHNsA/KOHTPONA KayecTBa M OTYEeTbl MO BbIOPOCaM MPOLLAN MPOBEPKY MO He3aBUCKMON
ayAVTOPCKOM Cxeme, TO Takue AaHHble peKOMeHAyeTCs MCMonb30BaTb. ECAM AnA NMonHOTLI oxBaTa
BCEX BWAOB JeATeNbHOCTM B TOW WAM WHOW CTpaHe TpebyeTcs 3KCTpanonsiuMs, TO MOXHO
BOCMONBb30BaTbCA npeAnonaraemMbiMi  ko3douLumeHTaMn BbIOPOCOB AN  MPOU3BOACTBEHHbLIX
06beKTOB, NpUBeAEHHbIX B OTYeTe, UAn Ko3dduUmeHTaMn BblI6POCOB, KOTOpble BblI NpuBeseHbl
BblLLe (cM. nogpa3sgen 0).

[AaHHble no Ocyu.lECTBHHEMOﬁ AeAaATesIbHOCTU

Mockonbky B PBI3 06bIYHO He cogepXaTcs AaHHble MO OCYyLLeCTBISAEMON AesiTeNbHOCTY, Takue
JaHHble B OTHOLLEHNW BbIBPOCOB 06 BEKTHOMO YPOBHS, YKa3aHHbIX B OTYeTe, MHOrAa CIOKHO HalTu.
BO3MOXHbBIM WUCTOYHWKOM JAesiTe/IbHOCTVM O6BbEeKTHOro YPOBHS MOryT ObiTb peecTpbl TOProBan
pa3speLLeHNAMN Ha BbIBPOCHI.

Bo MHoOrux crpaHax HauuoHalbHble 60pPO CTAaTUCTUKL COBUPAOT AaHHbIE MO MPOW3BOACTBY Ha
ypOBHe 06bekTa, HO BO MHOMMX C/lydasx B KOHOUAeHLManbHOM nopsgke. OfHako B HEKOTOPbIX
CTPaHax HauWoHanbHble 610pPO  CTAaTUCTMKK  ABAAIOTCA  YacTblo  HaUMOHANbHOW  CUCTEeMb
WNHBEHTapM3aLMLM BbIBPOCOB, 1, NPY HEOBXOAMMOCTU, B BHOPO CTAaTUCTUKN MOXET BbiTb BbIMNOJHEHA
3KCTPanonALUMs, YTo rapaHTMpyeT KOHPUAEHLNANBHOCTE JaHHbIX O MPON3BOACTBE.

6 KauecTBO AAHHbIX

6.1 MonHoTa

HeT 0cobbix pa3Horiacuii, oAHaKO WMeEEeTCs pasjefieHne BbI6POCOB MPU CKUraHWM OT APYrux
BbIBPOCOB, CBA3AHHbLIX C PacCMaTPUBAEMbIMU BUAAMUW AESTENBHOCTM, YTO MOXET MOoTeHUMaNbHO
NPUBECTU K UCK/IIOHYEHNIO BbIGPOCOB.

6.2 MpepoTBpalleHVe A4BONHOIO y4yeTa C APYrMMU ceKTopamMm

Ecnm MOXHO pasbuTb gaHHble BbIGPOCHI, 3TO cnegyeT caenate. Of4HaKo HEOBXOAMMO NPUHATL Mepbl
ANst TOro, 4TOBbl He 6blN0 ABOMHOrO yyeTa BbIOGPOCOB (HampuMep, BbIBPOCLI OT CKUraHua U
TexHonornyeckme BbI6POChHI).
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6.3 [poBepKa AOCTOBEPHOCTM

6.3.1 Koappuyuenms! evi6pocoe npu UCNOML308AHUU HAUAYYWUX OOCMYNHLIX MexHono2uli
(HAT)

Ta6nuua 6-1. KoadpduumeHTbl BbIGpOCOB, npeanonaras wucnonbsoBaHve HAT, Aans
KaTeropmm uctoyHuka 1.A.1.a

3arpAasH- Tun Hosaa wuan yxe | MowHocTb CraHpapTHoe |[lManasoH KOHLEHTpaumii Koapdpuument
utennb TonAnBa cyLecTsyloLian KoTna wnm | copepkanme | AEL, mr/m® npm H. y. (02C, Bbl6pOCOB,
[1] yCTaHOBKa [2] TEXHO/Orn- 0 101,3 kMa), cyxas cpepa
yeckou npu CTaHAAPTHOM /T
YCTaHOBKM, cogepkaium O, (umcran TennoBan
MOLLHOCTb)
% (06.), cyxoi
MB1T BO34YX Huskuin Bbicokuit | Huskuii BbICOKMiA
OKBY yronb HoBas 50-100 6 5 20 1.8 7.2
yronb HoBasA 100-300 6 5 20 1.8 7.2
yronb HoBasA >300 6 5 20 1.8 7.2
yronb CyLLLecTByIOLAA 50-100 6 5 30 18 10.9
yronb CyLLLecTByIOLAA 100-300 6 5 30 18 10.9
yronb cyliecTBytowan >300 6 5 30 1.8 10.9
OpeBecuHa HoBasA 50-100 6 5 20 1.9 7.7
[OpeBecnHa HoBasA 100-300 6 5 20 1.9 7.7
ApeBecuHa HOBas >300 6 5 20 19 7.7
apeBecuHa CyLLLeCcTByIOLAA 50-100 6 5 20 19 7.7
[OpeBecuHa |  CyLecTBytoLLAA 100-300 6 5 20 1.9 7.7
OpeBecuHa |  CyLecTBytoLLAA >300 6 5 20 1.9 7.7
HedTb HoBas 50-100 3 5 20 14 5.7
HedTb HoBas 100-300 3 5 20 14 5.7
HedTb HoBasn >300 3 5 10 14 2.8
HedTb cyliecTBytowan 50-100 3 5 30 14 8.5
HedTb cyliecTBytoLan 100-300 3 5 25 14 7.1
HedTb cyliecTBytoLan >300 3 5 20 14 5.7
ras HoBas GT 15 5 43
ra3 cyLiecTBytoLan GT 15 5 43
NOx yronb HoBas 50-100 6 90 300 32.6 108.7
yronb HoBasA 100-300 6 90 200 32.6 72,5
yronb HoBasA >300 6 50 150 18.1 543
yronb CyLLLeCTByIOLAA 50-100 6 90 300 32.6 108.7
yrosnb CyLLLeCTByIOLAA 100-300 6 90 200 32.6 72.5
yronb CyLLLeCTByIOLAA >300 6 50 200 18.1 72.5
OpeBecuHa HoBasA 50-100 6 150 250 57.9 96.4
OpeBecuHa HoBasA 100-300 6 150 200 57.9 77.1
LpeBecuHa HoBas >300 6 50 150 193 579
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3arpasH- Tun HoBaa wam yxe | MowwHOCTb CraHaapTHoe |[lManasoH KOHLeHTpauui Koadpdpuumenr
utenb Tonauea cyuiecTeyowan KoTna unm | cogepxavune | AEL, mr/m3 npm H. y. (02C, BblGpOCOB,
[1] yCTaHOBKa [2] TEXHO/OrU- 0 101,3 kMa), cyxas cpepa
yeckoi npu CTaHAAPTHOM r/Thx
YCTaHOBKM, coaepxaHum 02 (umcran Tennosan
MOLLHOCTb)
% (06.), cyxoi
MB1T BO34YyX Huskuin Bbicokuit | Huskui Bbicokuit
ApeBecuHa CyLLLeCTByIOLAA 50-100 6 150 300 579 115.7
apeBecuHa CyLLLeCTByIOLAA 100-300 6 150 250 579 96.4
[peBecMHa |  CyLecTBytoLLAA >300 6 50 200 19.3 77.1
HedTb HoBasA 50-100 3 150 300 42.4 84.9
HedTb HOBaA 100-300 3 50 150 14.1 424
HedTb HoBas >300 3 50 100 14.1 283
HedTb CyLLLeCTByIOLAA 50-100 3 150 450 424 127.3
HedTb cyliecTBytowan 100-300 3 50 200 141 56.6
HedTb cyliecTBytowan >300 3 50 150 14.1 424
ra3s HoBan >50 3 50 100 14.2 28.3
ras CyLLLeCcTByIOLAA >50 3 50 100 14.2 283
rasosan
ras HoBas TypbuHa 15 20 50 17.2 43.0
rasosan
ras cyliecTBytowan TypbuHa 15 20 90 17.2 77.3
rasosbli
ras HoBasA Asurartenb 15 20 75 17.2 64.4
rasoBbli
ras cyliecTBytoLan ABuratesb 15 20 100 17.2 85.9
SO yronb HoBas 50-100 6 150 400 54.3 144.9
yronb HoBasA 100-300 6 100 200 36.2 725
yronb HoBasA >300 6 20 200 7.2 725
yronb CyLLLeCTByIOLAA 50-100 6 150 400 54.3 1449
yronb CyLLLeCTByIOLAA 100-300 6 100 250 36.2 90.6
yronb cyliecTBytoLan >300 6 20 200 7.2 725
OpeBecuHa HoBasA 50-100 6 200 300 77.1 115.7
LpeBecuHa HoBas 100-300 6 150 300 57.9 115.7
LpeBecuHa HoBas >300 6 50 200 193 77.1
ApesecnHa CyLLLeCTByIOLAA 50-100 6 200 300 77.1 115.7
OpeBecuHa |  CyLecTBytoLLAA 100-300 6 150 300 57.9 115.7
OpeBecuHa |  CyLecTBytoLLAA >300 6 50 200 19.3 77.1
HedTb HoBas 50-100 3 100 350 283 99.0
HedTb HoBas 100-300 3 100 200 283 56.6
HedTb HoBas >300 3 50 150 14.1 424
HedTb cyuiecTBytowan 50-100 3 100 350 283 99.0
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3arpasH- Tun HoBaa wam yxe | MowwHOCTb CraHaapTHoe |[lManasoH KOHLeHTpauui Koadpdpuumenr
urenb TonAuBea cyliecTByoLan KoTna unm | copepkavue | AEL, mr/m® npu H. y. (02C, BbI6pOCOB,
[1] yCTaHOBKa [2] TEXHO/OrU- 0 101,3 kMa), cyxas cpepa
yeckoi npu CTaHAAPTHOM r/Thx
YCTaHOBKM, cogepaHum O, (umcran Tennosan
MOLLHOCTb)
% (06.), cyxoi
MB1T BO34YyX Huskuin Bbicokuit | Huskui Bbicokuit
HedTb CyLLLeCTByIOLAA 100-300 3 100 250 28.3 70.7
HedTb CyLLLeCTByIOLAA >300 3 50 200 141 56.6
rasosasn
ras HOoBas TypbuHa 15 10 8.6
rasosasn
ras cyliecTBytowan TypbuHa 15 10 8.6
MpumeyvaHne:

1. HAT - AEL (ycoBepLUeHCTBOBaHHbIE YPOBHW BbIOBPOCOB) OCHOBaHbI Ha M3MepeHun GunbTpyembIx TH.

2. TonAmBo MPeACTaBAEHO TO/IbKO MO KNacCUPUKaLMM OCHOBHBLIX BUAOB; NpejesbHble 3HaYeHUs
MOryT 6bITb TOMLKO A1A ‘TBEpAOro TOMAMBA, a He AN yras Wan ApeBecuHbl. MpegenbHble
3HayYeHUst A8 razoobpasHOro TOM/AMBA OTHOCATCA TOABKO K MPUPOAHOMY rasy u He MoryT
NPYMEeHATLCSA K reHepaTopHOMY TOMJINBY.

3. HoBblen y>XXe CyLLecTBYyoLLMe YCTAaHOBKW pa3rpaHnyeHbl cornacHo IED (2010)..

B BREF ansi nepepabaTbiBatoLLX NPeAnpUAaTUA MPUBOAATCS HECKOIbKO boslee LUMPOKMe B3rNsaibl Ha
HAT ans  BbIGpoCOB npu B Tabn. 6-2 coAepXMTCS KpaTkoe W3oXeHue
npeacTtasneHHon TaM nHGopmMaumm. ObpaTuTe BHUMaHWeE, YTO B OTCYTCTBME MNOAPOOHbLIX CBEeHWN O
notpebneHNM rasoobpasHOro TomaMBa KO3IGOULMEHTbl BbIOPOCOB OObLIYHO MOAyYalOT U3
KOHLeHTpauuii B BbiIbpocax, npegnonaras MUCnofib3oBaHWe NPUPOAHOro rasa. Beibpocel HAT ans
NpoLLeccoB Noay4eHus, NnepepaboTKmn 1 MCMONb30BaHNA SHEPTUN 34eCb He NpeacTaBieHbl.

nepepaboTke.

Ta6nuua 6-2. KoadpdpuumeHTbl BbIGpPOCOB Npu wucnonb3oBaHum HAT ana nepepaboTkm
TonJinBa
TexHonorunyeckasa |3arpasHure |MNepuopg CraHpapTHoe | [inanasoH KoHueHTpauui | KoaddpuumeHT Bbibpoca,
yCTaHOBKa nb ycpeaHeHu | copeprkanue O, | AEL, mr/m? npu H.y. (02C,
a 101,3 kIMa) cyxas cpepa r/(TAx)
npu cTaHAapTHOM (4ncras Tennosas
copeprkaHuum Oz MOLLHOCTb)
% 06. cyxoi
BO34yX Huskuit BbicoKuit Huskuii Bbicokuit
Becb upkn SO: CYTKM 3 60 850 17 241
MNepepaboTka mecaw, 3 100 1200 28 340
roa, 3 1000 1400 283 396
NO« CYTKM 3 70 200 20 57
mecaw, 3 100 450 28 127
roa, 3 200 500 57 142
Katanutuyeckas
KPEKUHT-
yCTaHOBKa
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TexHonornuyeckas |3arpasHute |Mepuopg CraHpapTtHoe | [inanasoH KoHueHTpauuii | Koadduument Bbibpoca,
yCTaHOBKa nb ycpeaHeHun | copepikaHue O, | AEL, mr/m3 npu H.y. (02C,
a 101,3 kIMa) cyxas cpepa r/(TAx)
npu cTaHAapTHOM (uncras Tennosas
copepxaHum O MOLLHOCTb)
% 06. cyxoii
BO34YX Huskwuit Bbicokuit Huskui Bbicokuit
Koten gna CO Cco - 3 50 100 14 28
NOx - 3 100 500 28 142
bes kotna ana CO CcO - 3 50 100 14 28
(perynuposaxue
02) NOx - 3 300 600 85 170
SCR/SNCR* NO« - 3 40 150 11 43
OKBY - 3 10 50 3 14
FGD?/Huskoe S SOz - 3 10 350 3 99

1. CenekTvBHOe KaTaAUTU4YeCcKoe BOCCTaHOB/IEHME/ CeNleKTUBHOe HeKaTannTnyeckoe BOCCTaHOBNEHNe
2. YcraHoBKa AecynbdypmsaLmi BbIXOMHbIX Fra30B

B gokymeHTaumm no HAT AnA KOKCOBBIX Meyell  yKasbiBaeTcs, UTO MNpUMeHeHune
Aecynbdypr30BaHHONO KOKCOBOrO ra3a W TEeXHONIOTUI COKUraHus C HU3KUM BblgeneHnem NOx
npeactaenset HAT Ha HOBOWM MM COBPEMEHHOW yCTaHOBKe. YKasaHHble YPOBHU cogepxaHusa HaS B
500-1 000 Mr/m3 B TONAMBE COOTBETCTBYHOT YPOBHSM Noc/e Aecynbdypursaunn. O4HaKko Heobxoamma
JononHuTenbHas uHGopmMauma ana pacdeta koapoduumeHTa BbIOGPOCOB; OLEHOYHBIV AManasoH
Kos3pdunumeHTos Ans SO2 B 60-120 r/TAx 6bln paccumTaH B NPeAnonoXeHNN TeNA0Thbl CropaHns B
16,2 MIx/M3[DUKES, 2007].

OueHouHble K03ddMLUMeHTsl BoibpocoB HAT (Npesnonaras NpUpoAHbIV ra3 kak Tonameo) ans NOx
coctasnsatoT 140-220 r/T x.
6.3.2 CodepicaHue cepbl 8 monsuee

Ang TexHoMormyeckMx MnpOLECcOB, He WCMO/b3YHWMX Mep MO CoKpalleHWto BbibpocoB SOz,
cofepaHue cepbl B TOMJIMBE AaeT BO3MOXHOCTb paccymtaTb KoadduumeHT Boibpocos SO;.

EFso2 = [S1x20,000
cv

rae:
EFso2 - k03 duumeHT BoIbpoca SO2, r/TAx
[S] - yaenbHoe cofepxaHue cepbl (BecoBoe)
CV - HmM3wasg TennoTa cropaHus, FAx/T
2 ABNSeTCA COOTHOLLEeHEeM OTHOCUTENIbHOW MONeKynsapHO Maccel SO2 1 cepebl
3T0 ypaBHeHME MOXHO pacLLUpPUTL C Le/bio BKYeHUa koadduumeHTa cogepxanums SO2 B 30/1e.

Xugkoe tonameso B EC 3aBuCUT OT npefesnibHO fonyctmmoro cogepxaHwmsa cepel  (EC SCOLF,
1999/2005), kak nokasaHo B Tabnuue 6-3. KoadduumeHTsl BbibpocoB SO2 B Tabnuue 6-3 6bian
paccumTaHbl ncxoaa m3 100%-ro npeobpas3oBaHUsA cepbl B TOMAMBE U C MPUMEHEHNEM YUCTON
TenI0TBOPHON CNOCOBHOCTU HedTAHOro ToNMBa No HopmaTeam Beankobputanum (DUKES, 2007).
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Ta6nunua 6-3. KoadpduLmeHTbl BbIGPOCOB Cepbl, NOMYYEHHbIE N3 NpeAe/ibHbIX coAep>KaHniA
cepbl B TONINBE
AunsenbHoe | [aTa MakcumanbHoe | KoagppuumeHT | KommeHTapuia
TON/INBO BBegeHus cogep>xaHme Bbl6poca SO,
cepsbl r/TAx
Tsaxenoe 1.1.2003 1% 485 Mpeanonaraetr Huswyto CV
An3enbHoe TONIMBA, paBHyto
TOM/INBO 41,2 T /T
rasonn [Jlo 1.1.2008 0,2 % 92 Mpeanonaraetr Huswyo CV
TOMNVBA, PaBHYHO
Mocne 0,1 % 46 43,4 Tax/T1
1.1.2008

6.3.3 KoagppuyueHmesl 8bibpocoe om opyaux UCMOYHUKOB

AvpekTnBa No MpOMbIWAEHHBIM Bblbpocam , FeTeboprckuii npotokosn, PykoBoactBo USEPA no
ko3 dnumeHTam BbIBPOCOB 1 PyKOBOACTBO MO OLieHKe KO3ddULIMEeHTOB BbIBPOCOB B 3aBMCMMOCTU OT
cektopa (Eurelectric n Concawe) nNpeAoCTaBAAIOT AOMOAHUTENbHbIE WCTOYHUKA AN OLEHKMN
NPUMEHMMOCTN KO3POULIMEHTOB MO YMOMYAHWUIO, KOTOPble TakXke MOXHO MOAYYUTb U3 APYruX
NCTOYHMKOB A/19 X BK/IHOYEHWNS B OTYET MO HaLUMOHAaNbHOW MHBEHTapu3aumn.

MprMepbl KO3PPULIMEHTOB, NonyveHHbIX 13 ELV, npuBegeHHbIx B LCPD, a Takxe 13 FeTeboprckoro
nNpoToKoAna, npueejeHsbl B npunoxeHun D. KosdduumeHTsl Boibpocos 13 USEPA MOXHO HalTh Ha
cainte www.epa.gov/ttn/chief/ap42 ..

6.3.4  IonyyeHue Ko3pPuyueHmoe ebibpocoe u3 KoHyeHmMpayuii e ebibpoce epedHbix seujecms,

nosiyyaemMsix 8 npoyecce OxucaHusa

MeToa nonydeHusi Ko3QOULMEHTOB BbI6pOCa M3 KOHLUEHTpauui (Hanpumep, U3 OTYETOB MO
N3MEepPEHVISIM 1 NpeAeNibHO A0MYCTUMbIX 3HaYeHU BbIBPOCOB) NprBeAeH B MpuaoxeHun E.

6.4 PaspaboTka cornacoBaHHOro BpP€EMEeHHOro psija v NOBTOPHbIW pacyeT

Bbinyck BbIOpOCOB, He cogepxalymx COz, B pesynbTaTte CKUraHUsA TOMIMBa MEHAETCSH CO BPEMeHEeM,
Tak Kak obopyjoBaHMe U YCTPONCTBa MOAEPHU3IMPYIOTCA, WMAN NPOU3BOAUTCA 3aMeHa Ha MeHee
3arpa3HAOLLYIO0 3HepreTMyeckyo TexHonormwo. CoveTtaHne NCNofib3yeMolr TEXHONOMUN C KaXAbIM
BUZOM TOMAMBA ByAeT MEeHATLCA CO BPEMEHEM, 1 3TO UMeeT 3HaveHre 415 Bblbopa KoadpduumeHTa
Bbl6pOCOB. BO3MOXHO, 4TO 3TO MMeeT 60nbLIoe 3HadeHune Aas Ko3GPULUMEHTOB COBOKYMHbIX
BbI6GPOCOB YPOBHS 1 1 YpoBHSA 2. CO BpeMeHeM OLeHKM BbIOpOCOB MO YPOBHIO 1 CTaHOBATCA MeHee
3HaYNUMbBIMWA.

Ans YpoBHA 3, Ha KOTOPOM MCMO/b3YOTCH 0O6beKTHble AaHHble, MOXET NOYYNTHCA TakK, YTO PasHbIl
BbIOOp [JaHHbIX OOBEKTHOrO YPOBHA YKa3aH B pPasHbIX roAax. 37O MOXeT MpuBecTn K
HecornacoBaHHOCTM BpeMeHHbIX psfoB. bosee Toro, 06bI4YHO AOCTYMHbI TONBKO AaHHble PBIM3 ans
KOHKPEeTHbIX rofoB. MOXHO MpoOV3BecT! CcpalmBaHne MOJOOHbIX HeAaBHO OMybANKOBaHHBLIX
JaHHbIX 13 EBponerickoro peectpa BbIGPOCOB 1 NMepeHOCOB 3arpsasHuTenen (EPRTR)/EBponenckoro
peectpa BblbpocoB 3arpsisHuTenein (EPER) C apxvBHbIMU AaHHbIMU ANS TOro, 4TObbI A06UTLCA
COrflacoBaHHOCTU BPeMeHHbIX PAZOB. PacnpegeneHnie MOXHO MUCMONb30BaTb Kak AN AaHHbIX MO
OCyLLeCTB/IAeMOW AesATeNbHOCTY, Tak U A5 KO3PPULMEHTOB BbI6GPOCa, XapaKTePHbIX 418 CTPaHbI.

HeoxuniaHHble HECOOTBETCTBUS BO BPEMEHHOM Ppsily MOryT MpPOWU30MNTY, KOrja KOHKPEeTHble
XMMUNYeCcKMe 3aBOAbl BBOAATCS B JeliCTBME WM 3aKpbiTbl B KOHKPETHbIM rog. Ecam Takoe
NPONCXOANT, CiefyeT AaTh YETKME yKa3aHWsi B apXMBe MHBEHTapu3auuu.
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6.5 OueHKa HeonpeaeneHHOCTHN

6.5.1 HeonpedeneHHocme 8 K03¢PuyueHmax esi6pocos

|_|OAO6HbIe HeonpeaeneHHoOCTN YaCcTN4HO OGyCﬂOBHEHbI TeMm, Kak bbian nony4yeHbl N NpMMeHANTNCb
K03¢¢I/ILI,I/IEHTI:I Bbl6pOCOB. CraTuctmnyeckne HeonpeaeneHHoOCT CKnaAablBakdTCA M3: pacxo>|<,qu|/n7|
MeXay yCTaHOBKaMu, B npegenax yCtaHOBKU (BKCI'IJ'IyaTaLLVIOHHbIE), a TakXe HEOHPEAEHGHHOCTEM,
CBA3aHHbIX C I/ICI'IO!'Ib3yEMOI7I METO,CI,I/IKOI7I I/I3MepeHl/Il7I n O6'be,£l,I/IHEHI/IeM AAdHHbIX.

TexHoMornyeckne W3MepeHus, U3 KOTOPbIX MojydatoTcs KoadOULMeHTsl BbIBPOCOB Ha YpOBHe
OTAENbHOro NPOU3BOACTBEHHOIO 06BEKTA, MOABEPXEHbI BAVSHUAM Kak CUCTEMaTUUeckuX, Tak U
ClyyaliHblX — OWMGOK B OMNpeAeneHVWM  MaccoBOM  KOHLEHTpauuW, MaccoBOoro BbIGpOCa,
pacrnpezeneHus no pasmepam 1 owmn60K, AOMYLLEHHbIX MNPV aHanwu3e.

Kpome TOro, koa¢ppuumeHTel BbIBPOCOB MOrYT ObiTb CMeLLeHbl, UTO OBOYCNI0BIEHO CAeNaHHbIMY
NpeAnoNOXeHVNAMUN OTHOCUTENbHO MCMO/b3yeMbIX Mep MO COKPALLeHUO BbIOPOCOB Ha ‘TUMUYHBIX'
NPOMBILLNEHHbIX YCTaHOBKax. Hanpumep, k0addurLmeHTbl BbI6POCOB ‘ycTapenn’, T.e. KoadPULIMEHTbI,
LUMPOKO ucCnonb3yeMble B PykoBoAcTBe U, Kak CneAcTeBve, MHOTMMK  CTpaHaMy B CBOWX
HaUMOHaNbHbIX perncrtpax no YMOAYAHUIO, CTann HeakTyanbHbIMW. HeAaBHO BbIMOMHEHHbIE
N3MepeHVs MO3BOMIAIT CAeNaTb MPeAnoioXeHe, YTO OHM MOTYT MepeoLeHMBaTh BbIOPOCHI OT
TEXHOMOrMYeCKNX  YCTaHOBOK,  KOTOpble  COOTBETCTBYIHOT  COBPEMEHHbIM  MPOMbILLEHHBIM
HopMaTVBaM Mo BblbpocaM. Mpu 3TOM AN 6onee CTapbiX 3aBOA0B, HEGONbLUMX MPeANPUSTAR NN
AN151 HU3KMX COPTOB TOMJIMBA OHU BCe eLLie BMoJiHe pernpe3eHTaTuBHbI.

6.5.2 HeonpedeneHHocmu 8 OaHHbIX N0 ocywecmenaemMoii desmenbHocmu

HeonpegeneHHOCT AnS  WCMOAb3yeMOro B paccMaTpuBaeMol CTpaHe TonavBa W B
NPOV3BOACTBEHHOIM CTAaTUCTMKE MHOrAa 6biBaeT CIOXKHO YCTaHOBUTb; MpoLeAypbl Xe OTYeTHOCTU
6L BBefeHbl B AelCTBME YyXe MHOro feT Ha3ah. HegaBHume paspaboTks B obnactm TOprosau
pa3spelleHnaMN Ha BbIOPOC 3arpsasHAOWMX BelecTB obecneymBaloT  ‘pasBMBatOLLytOCs’ ©
NPOBEPEHHY aNbTepHATUBY HAaLMOHANbHOW CTaTUCTVKE B HEKOTOPbIX CEKTOPaX.

HeOﬂpe,CI,GHEHHOCTb B OTHOLWIEHWNWN AaHHbIX, Ha OCHOBaHMW KOTOPbIX BbINONMHAETCA pacnpeaeneHme
BNAOB [AeATEe/IbHOCTU MO CEeKTOoOpaMm, MOXeT 6bITb AO0CTAaTO4YHO BbICOKOVA, MOCKONIbKY I'IO,D.O6HI3I€
AdHHbIE co6|/|pa+0Tc9| HeYacTo NN OCHOBbLIBAKOTCA Ha AONYyLEHNAX, a4€KBATHOCTb KOTOPbLIX MOXET
CyLeCTBEHHO MeHATbLCA CO BpEMEHEM.

.ﬂVILI,O, 3aHMarlLeeca coctaBneHnemM MHBeHTapmsaunmmn, JOKHO MMeTb npejcTaB/ieHne O TOM, Kak
VIMEHHO 6bINn nony4yeHbl JaHHble NOo pacnpeaeneHno BUAOB A4EATE/IbHOCTU MO CEKTOPAM.
6.6 O6ecne4vyeHne/KOHTpOJIb KayecTBa MHBeHTapusaunm OK/KK

Bbl6pOCbI npn OKUraHmm TonnBa B 3HAUNTENIbHOM CTeneHn CBfAZaHbl C nponsBoACTBOM
SNEKTPO3HEPTrnn. PeKOMEHAyETCﬂ npoBepATb CcornacoBaHHOCTb AaHHbIX npomsesoAacTBa
31EKTPO3HEPIrn C AaHHbIMUW, NpBEeAEHHBIMK B OTHETAaX MO MCMO/Ib30BaHWIO TOMMBA.

6.7 KapTupoBaHue

Mpon3BoACTBEHHbIE 06BbekThl kaTeropun 1.A.1 cresyeT paccMaTpuBaTb Kak TOUEUHbIE UCTOUHUKM
BbI6POCOB, €C/IN JOCTYMHbI JaHHbIE, OTHOCSLLMECS K OTAE/IbHbIM YCTaHOBKaM. B npoTuBHOM ciyyae
BbI6POCHI B HaLMOHabHOM MacliTabe cnedyeT pacnpejenvTe Ha OCHOBE CTaTUCTUKMA MO MOLLHOCTHU
3aBO/0B, KONNYECTBY Paboumnx Uan XXuTenei.

6.8 OTUYeTHOCTb U AAOKYMeHTauuns

Kakasi-To cneumduka oTcyTcTBYeT.
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7 Tnoccapun

TepmuH OnpeaeneHuve
Jlloboin  TexHuueckuin annapaT, B KOTOPOM MPOUCXOAUT
KoTten OKMC/IeHMe TOM/MBa C LieNbio NPOon3BoACTBa Napa.
TexHonornyecknin ~ Harpesatenb | JTl06O  TexHW4YecKnin annapat, B KOTOPOM MPOUCXOANUT
NIV NeYvb OKMCeHNe TOMMBa A5t MPOU3BOACTBA Ternsia, He0bX0ANMOro
[N19 TEXHONOMMYeCKNX Lienei.
Kokcyrowmrics yronb | [oakaTeropus TBepAoro yris, Ka4ecTso KOTOPOro rnossonseT

(HomeHKknatypa Ans 3arpsasHeHuns
BO3zyxa Tonansom (NAPFUE) 101)

MPOV3BOACTBO KOKCA, KOTOPbIA NOAXOAMT AN1A AOMEHHOIM neyun
(Meijer, 1995).

TennoanekTpocTaHUms OfHoBpemMeHHOe MPOM3BOACTBO 3M1eKTpUYecTsa 1 napa (1am
TEXHONOrMYeCcKoro HarpeBaHus).

la3oBast Typ6uHa c|lFa3oBas TypbuHa COBMeCTHO C MapoBoOW TypbuHon. KoTen

KOMBWHNPOBaHHbIM LMKSIOM | TaKkXXe MOXHO 3aMoIHATb TOM/IMBOM OTAE/bHO.

(ccam)

KameHHbIV yronb OTHOCMTCA K YrAW  C  BbiCWer TennoTol  cropaHus
npesblLatoLLen 23865 KXK/Kr, C BNaXHON 6€330/1bHON Macco
N CO CcpefHell BeNUNUUHON  ANdPy3HON  oTpaxatoLlen
CMOCOBHOCTLIO () BUTPUHUTA He MeHee 0,6. KaMeHHbI yrofb
BKItOUaeT B Cebs TakmMe MNOAKaTeropum Kak KOKCYHLLMIACS
yronb " NapoBUYHbIN yronb (3) [Meijer, 1995].

lasoBas TypbuHa c|MasoBas TypbuHa, NUTAIOLLAACA ra3oM, KOTOPbIA ABAseTCH

KOMOVHMPOBaHHOM CXeMOM | NpoAyKTOM npouecca rasmoukaynm yras.

BHYTPULMKIOBOV  rasuukaumm

yrns (IGCC)

JnrHnt (NAPFUE 105)

Hekokcyowmiics yronb € BbICLLEN TEMIOTOW CropaHua MeHee
17435 kx/kr c cogepxaHvem 6onee 31 % neTyumx
MaTepuanoB U Cyxol 6e3301bHOM Maccoii.

Cnnosas ycTaHoBKa

YcTaHOBKa UV NPON3BOACTBEHHbIA 06BHEKT A5 MPOU3BOACTBA
3/71eKTpUYecTBa.

Cra LUNOHapHbIE ABUTraTeNnn

[Buratenn ¢ NCKPOBbIM 3aXUraHeM U BOCNaMeHeHeM OT
oOKaTus (2- n 4-TakTHblE).

MaposunyHbIi yronb (NAPFUE 102)

Yronb nogkaTeropuyM  aHTpauuTa, UCNOoAb3yeMblii  ANns
NMpOoV3BOACTBA NMapa W OTonJeHns nomeLleHuin. Mogkateropus
NapoBMYHOrO YyrAs  BKAWO4YaeT B cebd  aHTpauuT wu
OUTYMUHO3HbLIA Yronb, KOTOpble He BOLWAM B KaTeropuio
KokcytoLmxcs yrnein (Meijer, 1995).

() CpeaHsis andoysHaa oTpaxaTenbHasi CMoCOBHOCTb: XapakTePUCTMYEeCKas BEIMYMHA, KOTOpasi OTHOCUTCS K
onpeAeneHHOMY COCTaBy Yrisi (MOAY/IbHLIM KOMIMOHEHTOM SIBAISIETCS, HANpUMep, BUTPUHWT).

(®) CneayroLme Kogpl knaccdukaLmm oxBaTbiBatOT Yrosb, KOTOPbIA NojoLlen 6bl K 3TUM nogkateropuam (Meijer,

1995)

MexayHapoaHble
Knaccndumkaumm
(UN, Geneva, 1995)

Kozabl

Knaccndumkauymsa CLUA
BputaHckas knaccndurkaums
Monbckas knaccnpurkaums

ABCTpanuinckas knaccudukaums

323, 333, 334, 423, 433, 435, 523, 533, 534, 535, 623, 633,
634, 635, 723, 733, 823

Il knacc, 2 rpynna ‘cpegHue GUTYMUHO3HbIE neTy4mne’
Knacc 202, 203, 204, 301, 302, 400, 500, 600

Knacc 33, 34, 35.1, 35.2, 36, 37

Knacc 4A, 4B, 5.
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TepMmuH OnpepeneHve

MonybUTOMUHO3HbIN yronb | HeKokcyrowmines yronb C BbICLLIE TennoTol cropaHus B

(NAPFUE 103) AnanasoHe 17 435 - 23 865 kx/Kr ¢ cogepxaHuem 6onee 31 %
NeTy4nx MaTepuanoB C Cyxoil 6e330/bHOM Mmaccon (Meijer,
1995).
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9 HaBepeHue cnpaBoOK

Bce Bompockl MO AaHHOW rfnaBe cC/efyeT HanMpaBAsaTb COOTBETCTBYHOLLEMY PYKOBOAUTENHO
(pyKkoBOAMTENSAM) IKCMEPTHOM TPyMMbl MO CKUFAHUKO U MPOMbILLNEHHOCTY, paboTaroLLeli B paMkax
LeneBoli rpynnbl MO WHBEHTapM3aUMM W MNPOrHo3y BbI6pocoB. O TOM, Kak CBA3aTbCsA C
conpeaceaatenamu LIMMB Bbl MoxeTe y3HaTb Ha oduumansHom carite LUMAMB B WNHTepHeTe
(www.tfeip-secretariat.org/).

PykoBOACTBO MO MHBEHTapuM3auuMuM Bbi6poOCOB, 3arpsaAsHAWMX aTMocdepy,
EMEN/EAOC 2019 83


http://www.epa.gov/ttn/chief/ap42/
http://cfpub.epa.gov/si/speciate/
http://www.tfeip-secretariat.org/

1.A.1 DHepreTuyeckume oTpacysiv NPoOMbILLSIEHHOCTHU

PykoBOACTBO NO WMHBEHTapu3auumum Bbi6pocoB, 3arpsisHsalWMUX aTMmocdepy,
EMEN/EAOC 2019 84



1.A.1 DHepreTnyeckue oTpacsim NpoMbILLJIEHHOCTH

NMpunoxeHne A. CBopaka no yCTaHOBKam ansi
cxuraHma v kogam HO

Ta6nuua A1: YcTaHOBKM A/t OKUTaHUSA U KOAbI ceKTopa

YCTaHOBKM ANA CKUFAHUA, PaCCMATPUBAEMble KaK TOYEYHbIe MU NNOLWAAHbIE UCTOYHUKMU
Kog Koabl KO/,
HO MH3B97 HOMEHKN
AT-YPbl
MCTOYHUK
OB
BbIEPOCOB
Tennos |KommyHan| LlenTpan |Mpombiwne [ KoTenbHbl [ KoTenbHbl [Cenbckoe| Masos | CraumoH
an bHble nso- HHble eB e B Xunbix|, necHoe | ble | ap-Hble
MOLLHO [371eKTpo- 1| BaHHOE | KOTeNbHble [ TOproBbix | Aomax [ xo3-Bo u | Typbu (asuraten
CTb  [Tennoanek|rennocHa 7 " pbl60noB| Hbl "
[MBTT] |TpocTaHum| 6:xeHne cneumantH | aamuHICT cTBO
" bl CEKTOP | pPaTUBHbIX
30aHUAX
1.Ala | 010101 101.01 X
1.Ala | 010201 101.01 X
1.A.1b | 010301 101.01 X
1.Al.c | 010401 101.01 2300 X
1.Alc | 010501 101.01 X
1.A4.a | 020101 101.01 X
1.A.2.a-f| 030101 101.01 X
1.A.1l.a | 010102 101.02 X
1.A.1.a | 010202 101.02 X
1.A.1.b | 010302 101.02 X
1.A.1.c | 010402 101.02 >50 X
1.A.1.c | 010502 101.02 n X
1.A4.a | 020102 101.02 <300 X
1.A.4.b.i| 020201 101.02 X
1.A4.c.ii| 020301 101.02 X
1.A.2.a-f| 030102 101.02 X
1.A.l.a | 010103 101.03 X
1.A.1.a | 010203 101.03 X
1.A.1.b | 010303 101.03 X
1.A.1.c | 010403 101.03 X
1.A.1.c | 010503 101.03 <50 X
1.A4.a | 020103 101.03 X
1.A.4.b.i| 020202 101.03 X
1.A4.ci| 020302 101.03 X
1.A.2.a-f| 030103 101.03 X
1.Ala | 010104 101.04 X
1.Ala | 010204 101.04 X
1.A1b [ 010304 101.04 X
1.Al.c | 010404 101.04 He X
1.A.l.c | 010504 101.04 [3HauwuT. X
1.A4.a | 020104 101.04 X
1.A.4.b.i| 020203 101.04 X
1.A4.ci| 020303 101.04 X
1.A.2.a-f| 030104 101.04 X
1.A1la [ 010105 101.05 X
1.A.1.a | 010205 101.05 X
1.A.1.b [ 010305 101.05 X
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YCTaHOBKMW ANA CKUraHUA, pacCMaTpuBaeMble KaK TOYeUHble UM NAOLWaAHbIE UCTOUYHUKK
Kog, Koabl KO,
HO MH3B97 HOMEHKN
AT-YPbI
MCTOYHUK
OB
BbIEPOCOB
Tennos [KommyHan| LleHTpan |lMpombiwne|KoTenbHbl | KoTenbHbl |Cenbckoe| Masos | CtaunoH
an bHble n3o- HHble es e B XWAbIX|, necHoe | ble | ap-Hble
MOLLHO [371eKTpo- 1| BaHHOe | KOTenbHble [ TOprosbix | Aomax [ xo3-o u | Typbu (asuraten
CTb |Tennoanek|rennocHa 7 " pbl6onos| Hbl "
[MBTT] |[TpocTaHum| 6:keHue | cneunansH [agMUHUCT CTBO
" bl CEKTOP | paTUBHbIX
3[4aHNAX
1.A.l.c | 010405 101.05 He X
1.A.1.c | 010505 101.05 [3HauwuT. X
1.A4.a | 020105 101.05 X
1.A4.b.i| 020204 101.05 X
1.A4.ci| 020304 101.05 X
1.A.2.a-f| 030105 101.05 X

MpnmeyaHne:

X = yKa3blBae€T Ha 3Ha4YNMYHO KOM6|/IHaL|,VIPO.
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NMpunoxeHne B. [JononHutenbHasa wHdopmauusa no
BblOpocam " cpeacTBam nx
COKpalleHus

JononHuTtensHas nHbopmaumsa B3aTa M3 PykosBoacTBa 2006 (rnasa B111), KoTopas MOXeT 6bITb
nosesHa npu oLeHKe BbIOPOCOB N CPeACTB UX cokpalleHus. Obpatute BHMMaHWe, 4Yto B BREF Mo
KPYMHBIM YCTaHOBKaM MO OKUTaHUIO NpuBeAeH NociefHnin 0630p No BbIGPOCAM U TEXHONOTUAM KX
COKpaLLeHus.

Bb16pochl

Bblbpockl BbIXOAAT yepe3 Tpyby. HeopraHM30BaHHBLIMU BbibpocaMun (Yepe3 Npokaajkyi 1 T.n.) Ans
YCTaHOBOK /151 OKUTaHUS MOXHO npeHebpeyb.

Bbibpockl okmcnos cepbl (SOx) MMeT HernocpecTBEHHOE OTHOLLEHVE K COAepP>KaHWIo Cepbl B TOMNNBE,
KoTOpOoe A/1A yrna BapbupyeTca B auanasoHe 0,3 - 1,2% (mo macce) (BnnoTb A0 MaKCUMasbHOro
3HayeHusa 4,5 % no macce), a Ana AM3eNbHOro TOM/MBA (BKIOYAs TaxXenoe ansenbHoe Tonameo) - 0,3 -
3,0 % (no macce).

Cepa BCTpeyaeTcsa B yrne B BUAE CEPHOro konueaaHa (FeS2), opraHM4eckoro CepHMCTOro CoeinHeHs,
CONW cepbl 1 3neMeHTapHol cepbl. OCHOBHAas YacTb Cepbl B yrie obyca0BAeHa CepHbIM KONYeAaHOM U
OpraHnyecknm cepHbIM CoeAnHeHVeM; 0be 3T Pa3HOBUAHOCT OTBETCTBEHHbI 3@ 0bpa3oBaHume SOx.

Ana okmcy asota (NO BmecTe ¢ NO2 06bI4HO 0603HauatoTca okncnamm asota, NOx) cyLuecTByeT Tpu
PasNYHbIX MexaHu3mMa 06pa3oBaHus:

obpaszoBaHue ‘TonameHoro NO' 13 Nnpeobpa3oBaHmA XMMNYECKM CBSA3aHHOro a3oTa B Tornavee (NOrona);

obpazosaHue ‘TepMmnyeckoro NO' 13 cBA3bIBaHWA aTMOCHEPHOro a3oTa, MoCTynaroLLero Npm OKUraHum
B034yXa (NOrepwm);

obpasoBaHue ‘MrHoBeHHoro NO'.

B paccmatprBaemMoM TeMnepaTypHOM AuanasoHe (Bnaotb 4o 1700 °C) obpas3oBaHMeM ‘MIHOBEHHOrO

NO’ MOXHO npeHebpeyb. OcHOBHas YacTb BblIopocoB NOx oT oxuranus yras (80 - 90 %) obpasyeTcs 13

TOMIMBHOrO a3oTa. B 3aBMCMMOCTM OT TeMnepaTyp ropeHus, Aons obpasoBaHus TepMuyeckmx NOx
06bI4HO HMXKe 20 %. Cosep>kaHue a30Ta B TBEPAOM TOMAVBE BapbupyeTcs:

e 1A TBEpAOro yrna B gnanasoHe 0,2 - 3,5 % (no macce);
e  ANd NUrHuTa B gnanasoHe 0,4 - 2,5 % (no macce);

e N5 KOkKca B gmnanasoHe 0,6 - 1,55 % (no macce);

e anaTopda B AnanasoHe 0,7 - 3,4 % (no macce);

e And gpeBecuHbl B Anana3oHe 0,1 - 0,3 % (no macce);

e And Mycopa B ananasoHe 0,3 - 1,4 % (no macce).

Cogzep>KaHue a30Ta B XMAKOM TOMANBE BapbyPyeTCs: AJIA TAXENOro An3e/ibHOro Torn/aMea B AnarnasoHe
0,1 -0,8 % (no macce), a agnst HedTAHOro ToNAMBa B AgnanasoHe 0,005 - 0,07 % (no macce). B npupoaHOM
rase He COJEPXMUTCA opraHuyeckn csBasaHHoro asota. CogepxaHve MONeKy/lspHOro asora B
NPUPOAHOM rase He BAMSET Ha obpasoBaHue TorBHOro NO; obpasyeTcs Tonbko TepMmudeckuii NO.

BbIOpOCbl HeMeTaHOBbIX NeTyunx opraHuyeckux coegmHeHuii (HMJ10C), Hanpumep, onedurHOB,
KETOHOB, anbjernfoB TMOABNATCA B pe3y/ibTaTe HEeMnoJHOro COkuraHms. Kpome TOro, Moryt
BblOpacbIBaTLCA HenpopearnpoBasLUie TOMMBHbIE KOMMOHEHTbI, Takne kak metaH (CHa). Beibpochl
HMJTOC 1 CHa4 13 KOTNOB, KOTOpble 4acTO MPUBOAATCA COBMECTHO Kak JIOC, MMEeKT oYeHb HK3Koe
3HaveHme AN KPYMHbIX YCTAHOBOK AN OKUTaHWSA.
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Bbibpockl JTOC 06bIYHO YyMEHbLUAKTCH C yBelnYeHneM MPOU3BOACTBEHHbLIX MoLLHOCTen. OKMUCb
yrnepoga (CO) Bcerga nosiBASIETCS Kak NPOMEXYTOUHBbIN MPOoAyKT NpoLecca ropeHunst 1 B 0CO6eHHOCTH
Npwv Cy6CTEXMIOMETPUYECKMX YCIOBUSIX.

MexaHn3mbl obpasoBaHust CO, Tepmmuyeckoro NO un JIOC aHanorMyHeiM 06pa3oM orpeAensoTcs
YCNOBUAMU FOPEHNS.

Beibpockl ammmaka (NH3) He o06ycioBneHbl MPOLIECCOM FOPEHUs; 3TW BbIOPOCHI MOSBAATCA B
pesynbTaTe He3aBeplUeHHOW peakuuu gobaskn NHs, ncnonbsyemoi B npouecce AeHUTPUPUKaLmm
(npocaumBaHuve ammuaka B mogynsx SCR 1 SNCR).

Bonbluas YacTb paccMaTprBaeMblx Taxenblx MeTannos (As, Cd, Cr, Cu, Hg, Ni, Pb, Se, Zn n V) 06bI4HO
BbIGpackbIBalOTCA B BUAE COeAVHEHWNIA (Hanpumep, OKUCIOB, XI0PUA0B) BMeCTe C YacTUuamun. ToNbKo
Hg 1 Se, o kpaiHen mepe, YacTUYHO, NPeACTaBNeHbl B Napo0bpasHOM COCTOAHUN. MeHee neTyuune
3N1eMeHTbl MMEeT TeHAEHLMI0 KOHAEHCMPOBATbCA Ha MOBEPXHOCTU HEeBONbLUMX YacTuL, B MOTOKe
oTpaboTaBLWMX ras3oB. VIMeHHO Mo3TOMy HabnwAaeTcs oboraileHve 3TMMK 31eMeHTaMK 4vacTu
Menbyanwmx epakumii. CojepxaHuve TaXenblXx MeTanioB B yrne 06bl4HO Ha HeCKoJsIbKO MOpsiAKoB
Bbille, YeM B HedTn (M3pegka 3a uckadeHnem Ni 1 V B TAXeNoM AM3enbHOM TOmnavMBe) U B
NpMPoOAHOM rase. [na NpUPOAHOro rasa MMeeT 3HaYeHme TOMbKO BbIbPOChl PTYTU.

MpwY ropeHnn yrna 4actTuLbl NPOXOANT PSi U3MEHEeHWI, KOTopble MPUBOAAT K BbINapUBaHMIO NeTy4YnX
anemeHTOB. CTeneHb BbiNMapvBaHWUA COEAUHEHUI TSXeNblX MeTannoB 3aBUCUT OT XapaKTepuCTUK
TonAvBa (HanpuMep, NX KOHLEHTPaLWK B yrie, JOAN HEOPraHNYeCKNX KOMMOHEHT, Takmx Kak KanbLinii)
1 OT TEXHONIOrMYECKNX XapaKTePUCTUK (HanpuMep, TUMe KOTAa, pexrme paboTbl).

Bce npeactaBngoLe nHTepec taxensie Metaanbl 13 DBB BbligenaroTca B BUAE TBEPAbIX YacTuL, 3a
ncknodeHnem Hg n Se. Beibpockl 13 DBB npu okuraHnm AMrHWTA, BEPOATHEN BCEro, Huxe, Yem npu
OKUTraHVN TBEPAOro Yris, NMOCKOJIbKY COAepXaHne MUKPO3/IEMEHTOB B JIMTHUTE 1 TemrepaTtypa ero
ropeHus Huxe. B cnyyae WBB, NOBTOpHOE MCMNOMb30BaHME MblAbHOM 30/1bl OTHOCUTCH K OBbIYHOMY
pexunmy paboTbl, MpU KOTOPOM MPOUCXOAUT CYLLECTBEHHOE CHVKEHME KOHLEHTPauun TaXenblxX
MeTannoB B HenepepaboTaHHOM KOKCOBOM rase. BbIGpochl Tsxenbix MeTannoB OT mogynein FBC
npeAnonaratTcs He3HaunTeIbHbIMK 61arogaps NOHVXXEHHOM paboyel TeMnepaType 1 6onee MenKoin
dpakumm TBEpAbIX YacTul. Kpome TOro, M3BecTHsAK B ycTaHoBKax ¢ FBC MOXeT MoHWxaTb BbI6GpOC
HEKOTOPbIX TAXe/bIX MEeTaNN0B, B COOTBETCTBUN C MOBbILUEHHbIM COKPALLEHNEM TAXeNbIX MeTasIoB B
30/IbHOM OCTaTKe. ITOT 3PpPeKkT MOXET 6bITb HACTUYHO CKOMMEHCUPOBAH yBeANYEHNEM AONN MENKUX
YacTuy, B OTPaboTaHHOM rase, UTo MPUBOAUT K MOBbILLEHHOMY BbIBPOCY YaCTUL, C BbICOKOW CTeNeHbo
oboraLleHns TsxXenbIM1 MeTannamu. Beicokre KoHLeHTpaLmn As paspyLUaroT KaTaamsaTopsl npoLecca
AeHnTpudurKaumm. NosToMy BblIbpaHHbIe YCTaHOBKM KaTannTU4eckoro BocctaHoBneHns (SCR) B CUIbHO
3anblUIeHHON KOHGUrypaumm MoryT TpeboBaTb AOMOJHUTENIbHBIX Mep (HanpuMep, peumypKynsLumoHHoe
CHV>XXEHWe 30/1bHO NbIAN).

CpefcTBa perynupoBaHus

Huke NpnBOAMTCSA KpaTKOe OMMCcaHme 3acyXXMBarLLMX BHUMAHNS TEXHONOTI COKpaLLeHVs BbIGPOCOB
SO2, NOx wn Taxenblx MeTannioB. MeTOAMKM COKpaLLeHWs BbIGPOCOB A1 ra3oBblX TYypouH U
CTaUMOHapHbIX ABUraTeneli paccMaTpuBaroTCa pasgenbHo. CpegHme nokasaTeny 3$GekTMBHOCTU U
JAOCTYMHOCTb TEXHONOMMYECKNX MeTOA0B COKpaLLeHs BbIbpocoB SOx 1 NOx 0606LeHbI B Tabn. B1-B3.

Okucnbl cepsi: npoyeccsl decynsPpypusayuu ompabomaewez0 2a3a (FGD)

Mpoueccel FGD npegHasHaveHbl Ans yaaneHns SOz 13 oTpaboTaBLUero rasa yCTaHOBOK A1 OKUraHus.
bo/nbluas 4acTb NPOLLECCOB, TakMX Kak MPUMEHeHne BAaXHOW 4ncTky rasa (WS), BrpbickMBaHMe
copbeHTa ana cywkm (SDA), pgobaBneHme cyxoro copbeHta (DSI) n npouecc Walther (WAP)
OCHOBbIBAIOTCA Ha peakumn SO2 € LWeNoYHBIM peareHToM, A0baBasieMbiM B TBEPAOM BUAe AU B
BUAe CycrneH3un/pacTBopa B BoAy A5 0b6pa3oBaHWSA COOTBETCTBYHOLLMX coneli. Bo BTOPUYHBLIX
peakumax yganatoTtca SOs, ¢Topuabl U xnopugel. Mpu ncnonb3oBaHum npouecca DESONOX, SOz
KaTanuTuyeckn okmcnsetcs Ao SOs 1 BCTynaeT B peakuuto C BOAOM, 0Opasys CepHyt KUCIOTY.
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Wcnonb3oBaHre akTMBUpPOBaHHOro yras 1 npouecca Wellman-Lord cnocobctytoT yganeHuto SOz 1
nosay4eHuto oboraleHHoro SO2rasa, KOTOpbIi B fanbHelLeM 06pasyeT cepy U CePHY KNCAOTY.

B BREF 4191 KpyrHbIX YCTAHOBOK AJ1 COKMUIaHUA YKa3blBaeTCH, YTO UCMO/b30BaHMe TOMIMBa C HU3SKUM
COAepXaHueM cepbl UM COBMECTHOe CKUraHne C rasoM AN MHbIM MOAOOHBIM TOMIMBOM ABASIOTCS
OCHOBHbIMM Mepamu  cokpalleHust Bbibpoca SOz. [lpouecc OYMCTKM  BAAXHOW WU3BECTbIO (C
obpa3oBaHVeM rmnca) ABsSeTcs OCHOBHLIM NpoueccoM FGD, ncnonb3yeMbiM Ans KOTI0B, paboTaroLLmX
Ha yrne n XWAKOM TOMAMBE, KOTOPbIA PefKo KCMO/b3yeTcsa B YCTaHOBKaX C MOLLHOCTbIO MeHee
100 MBTT. OuncTka MOpCcKoin Bogoin 1 SDA nepeuncieHsl Kak anbTepHaTuBHble FGD TexHonoruu ans
HOBbIX 1 MepeobopyAOBaHHbBIX KOT/NIOB. Takxke YyKasblBAETCA Ha BO3MOXHOCTb MpuMeHeHus DSI ans
yrna. [lpouvie TeXHONOrMM CUYMTAETCA BO3MOXHbLIM MPUMEHATL AJIA  HOBbIX YCTAaHOBOK, HO
NMPVIMEHAOTCH OHW PEAKO U VX MPUroAHOCTb 3aBUCUT OT TUMa UCMONb3YEeMOro KoT/a.

OKucsel a30ma: nepeuyHsie Mepbsl
lopenku ¢ HU3kum geideneHuem NOx (LNB)

Ana LNB xapakTepHO CcTyrneH4aToe pacrpejesieHve yAenbHOro CoAepXaHus BO3jyxa B TOMavse
ropenku. MprUMeHsTCa TPW pasnnyHble MoANGMKaLMN:

e LNB co cTyneHuaTbiM pacnpegeneHVeM BO3Ayxa: CybCTexmoMeTpuyeckasi 30Ha CO3ZaeTcs
TOM/IMBHO-BO3AYLLUHOM CMeCbd U MEePBUYHBLIM BO3JYXOM. 30Ha BHYTPEHHel peLyvpKyasLmmn
MOSIBNSIETCA 3@ CYET 3aBMXPEHUs MepBUYHOrO BO3Jyxa. 30Ha BbIFOPaHWA TOMAMBA CO3ZAETCs
6narozapsi BTOPMYHOMY BO3JyXy, NMOAAaBaeMOMYy BO3AyLUHbIMU GOPCYHKaMK, PacronoXeHHbIMA
BOKpYr ¢OPCYHOK C MePBMUYHbBIM BO3AYXOM;

e LNB co ctyneHuaTtbiM pacnpegeneHviem BO34yxa W PeuuvpKyavpyroLWMM OTpaboTaBLUMM ra3om
(FGR): ocHOoBHast PyHKLMS aHaNornyHa toi, utoy LNB co cTyneH4aTbIM pacrnpeeneHnemM Bo3ayxa.
PacctosHne mexay MnepBUYHBIMW U BTOPUYHBIMU $OpPCyHKaMu 6onbLlue; No3ToMy, 0bpasyeTcs
cnoit oTpaboTasLuero rasa. B pesysbTate 3T0ro BpeMsi NpebbiBaHNS B BOCCTAHOBUTENLHON cpeje
BO3pacTaeT, a KOHLIeHTpaLma KUCI0poa YMeHbLLaeTcs;

e LNB co cryneHuaTeiM  pacripejeseHvieM  BO34yxa/TOMnvBea:  JOMOJHWTE/IbHAs  30Ha
BOCCTAaHOBNEHWSA BOKPYr MepBWYHON 30HbI AOCTUraeTCs 3a CYeT YpesBblYaliHO NpeBbillatoLlel
CTEXVNOMETPUYECKN pexmM A06aBKoV BTOPUUYHOrO TOM/IMBA BOKPYT BTOPUYHOMO NAaMeHMU.

LNB MoxeT paboTtatb C A06bIM TUMOM TorvBa U ropenok. d¢dekTnBHOCTL CHMKeHUss NOx ans
KOT/N0B, paboTatoLwmx Ha yrne, Bapbupyetcs ot 10 go 30 %.

CmyneH4amas noda4a 8030yxa (SAS)

Mog 3TM NogpasymeBaeTcs Co3AaHne ABYX pasjeneHHbIX Apyr OT Apyra 30H FrOpeHns — NepBuYHON, C
HeXBaTKOV KNCNOPOZAA, U 30Hbl BbIFOPaHMS, C M3ObITOUHBIM COoAepXaHneM BO3Ayxa. SAS oxsaTbiBaeT
30HY HM3KOro wu3bbITka Bo3gyxa (LEA), HeobcnyxmBaemble ropenku (BOOS) n  TexHOMOrmo
HecTexXoMeTpmnYeckoro oxmraHms (BBF):

e TlOHATME HM3KOro 13bbITKa Bo3ayXa (LEA) 03Ha4aeT cokpalleHne CofepXaHus KMCI0poaa B 30He
nepBMYHOro ropeHus ropenok. Mpu ropeHUn TBepAOro yris, Kak rokasbiBaeT omfblT, YacTbiMU
OrpaHMYeHNs MM BbICTYMAlOT  3acopeHve U KOppOo3Ws, Bbl3BaHHbIE BOCCTAHOBUTENLHON
atMocdepoli 1 HemnosiHbIM  BblropaHvem Tonauvea. [py okuraHunM rasa  3¢¢PeKTMBHOCTb
COKpaLLeHWNs orpaHunymBaeTca obpasosasLimmcsa CO. LEA 6onbLue NOAXOANUT AN INTHUTA U 4acTo
NCMONb3yeTCs AR MOAEPHM3aUMM YCTAHOBOK ANS OKWraHus. [lnsa KOTa0B, paboTalolmx Ha
XNAKOM TOMIMBe, 6bl1a AOCTUTHYTA 3G PEKTMBHOCTL CHMXeHMSA Bbibpoca, paBHas 20 % ;

e HeobcnyxumBaembiMn ropenkamu (BOOS) HasbliBatOT FOpPenkM M3 HUSKUX PSAoB B KOTIe,
paboTatoLmx Mpu HejocTaTke KMUCI0poAa (oboralleHHble TOM/IMBOM); PAacroOXeHHble Bbille
ropenky Mpu 3TOM He UCMOJMb3YHTCA. OTa TEXHOOMMS OCOBEHHO MOAXOAUT ANs bonee CTapbiX
YCTaHOBOK, MPW 3TOM Terna0Bas MOLHOCTb KOTNa yMeHbLuaeTcs Ha 15-20 %;

e HecrexnomeTpuyeckoe cxuraHme (BBF) o3HauaeT, uTo HWXe pacnosioXXeHHble psfbl ropesiok B
KOTNe paboTaroT Npu HexBaTke KMcaopoa (oboralleHHble TOMMBOM), @ BEpXHME Psfbl FOPenok -
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npw 136bITke KNCI0poaa. IPPeKTMBHOCTL TaKMX KOT/IOB HMXeE, YeM Mpu 1cnonb3oBaHum BOOS,
Takxe Kak 1 3¢ppekTMBHOCTL cokpalleHns NOx. 3ddekTnBHOCTL cokpalleHns NOx AN KOT/OB,
paboTatoLmx Ha yrne, Bapbupyetcs oT 10 go 40%.

BmopuuHsili 8030yx (OFA)

Bce psgbl ropenok B KOT1e paboTaloT B pexvMe HeAocTaTka Kuciopoaa. Bosgyx ana okuraHus
yactnyHo (5-20 %) noctynaer yepes OTAe/IbHble OTBEPCTUS, PACMOSIOKEHHbIE Haj BEPXHUM PALOM
ropenok B kotae. OFA npumeHsieTca Ans 601bLUNHCTBA TUMOB TOMIMB U ANS 60/blUen YacTy TUMoB
KOT/IOB. /1151 KOT/IOB, PabOTalOLLMX Ha rase, bbina AOCTUTHYTa 3$PeKTMBHOCTL cokpalleHns B 10-30 %,
ANA KOTNOB, paboTaromx Ha XuakoMm Toramee, B 10-40 %. dddekTmBHOCTL cokpalleHuss NOx ans
KOT/10B, paboTatoLmx Ha yrne, Bapbupyetcs oT 10 o 40 %.

lMosmopHas yupkyaayus ompadomaswezo 2a3a (FGR)

MoBTOpHaa UMPKyNALMA OTpaboTaBLUero rasa B BO3jyXe AN OKUraHWs aBaseTcd 3$PeKTUBHbIM
CPeAcTBOM CoKpaLleHus BbibpocoB NOx MpuY BbICOKOTEMMEPaTyPHbIX PexrMax ropeHus, Takux Kak B
KOTNax C MOKpPbIM 30/10yAaneHnem, ocobeHHOo, B KOTax, paboTalolmx Ha rase n Xnakom Tonamse.
MOBTOPHO LIMPKYAPYIOLMIA OTPaboTaBLUNI ra3 MOXHO J06aBASTe BO BTOPUYHbBIA WUAW NEPBUYHBbIN
BO3JyX. B nepeBom ciyyae Ha S4pO ropeHuns He OKasblBaeTCs HMKAKOro BO3AeNCTBUS, M MpU 3TOM
CHWXaeTCa TOMbKO TemrepaTypa MAaMeHW, 4YTO SABAseTCA 6naronpuAaTHbIM A1 COKpaLLeHus
TepMmunyecknx NOx. BansHume, okasbiBaemoe Ha KOT/bl C CyXUM 30/10yAaneHneM, Takum obpasom, oUeHb
OrpaHnYeHHoe, yunTbisas To, YTo NpumMepHo 80 % obpasoBaHHOro NOx NPONCXOAUT OT TOMANBHOMO
asoTa; FGR MOXHO MCNonb30BaTb Kak AOMOAHUTeNbHyt0 Mepy. bonee 3ddekTBHBIM MeTOAOM
SBNAETCA Hanpas/ieHe oTpaboTaBLLUEro rasa B NepBUYHbIA BO3AyX HECTyNeHYaTon ropenku. Beicokas
s¢pekTnBHOCTL FGR B nepsuyHOM noToke (15-20%) 6blna NpPoOAEMOHCTPUPOBAHa B KOTNax,
paboTaroLLLx Ha rase 1 xunakom tonamee. IodekTMBHOCTL cokpalyeHns NOx 41 KOT/I0B, paboTaroLLmx
Ha yr/e, Bapbupyetcsa oT 5 go 25 %.

Pa3deneHue nepgu4Ho20 homoka (SPF unu noemopHoe Cxu20HUE)

PasgeneHve nepBMYHOro MOTOKa O3Ha4aeT CTyreH4YaToe pacnpejeneHvie TOMvMBa B Meyn. ITa
TEXHONOTMSA NMPUMEHSIeT BMNPbICKMBaHWe TOMMBA B NeYb Bbllle OCHOBHOV 30HbI FOPeHUs, TeM CaMbIM
06pasys BTOPYHO Cy6CTEXMOMETPUYECKYO 30HY ropeHus. B mepBrYHOI 30He KOT1a OCHOBHOE TOMIMBO
roput B YCIOBMAX K3ObITKA OKMCAUTENns. 3a 3TOM 30HOW cnejyeT BTOpPUYHAs 30Ha C
BOCCTaHOBUWTENbHOI aTMOCPepori, B KOTOPYHO BMPbICKMBAETCA BTOPUYHOE TONAMBO. W, B 3aBepLUeHue,
B 30HY BbIrOPaH s BNPbICKMBAETCH BTOPUYHbBIA BO3AYX. OTa TEXHONOMS MOBTOPHOrO CKMraHUs MOXeT,
B MpVHUMME, MPUMEHSATBCA A8 BCEX TUMOB KOT/IOB, PaboTarolMx Ha MPUPOAHOM TonavBe U B
COYEeTaHWUN C TEXHONOTMEN CKUTaHWs C HU3KMM YpoBHeM 06pa3oBaHusa NOx A1 NepBUYHOMO TOM/MBA.
Korga asoT cofepXuTcs B MOBTOPHO CKWraemMoM TOMJMBe, 4YacTb €ro B 30HEe BbIrOpaHWs
npespawiaetrcs B NOx. [103TOMy, MCMONAb30BaHWE MPUPOAHOrO rasa obecrneymBaeT HaubONbLLYO
BO3MOXHOCTb [J19 COKPALLieHWA Bblbpoca. McnbITaHNS Ha KPYMHbIX KOTAax MokKasanan BO3MOXHOCTb
cokpateHusa NOx go 50-70 %.

B BREF pns KpymHbIX YCTAaHOBOK ANA COKUraHWSA nepednciieHbl aHanornyHble Mepbl A1 KOT/I0B,
paboTaloLyX Ha yrie 1 XXUAKOM TOMAnBe, BKIYas:

e HU3KNIA N36bLITOK BO3AYXa;

e  CTyneH4aTas nogada sosgyxa (OFA n aHanorv4yHbsle Mepsbl);
e LNB;

e TOBTOPHOE CKUraHwve.

MoBTOPHOE CXMraHKe He NCMoAb3yeTcst B KOTAaX, paboTatoLyx Ha MPUPOAHOM rase.
lpoyeccel 00HOBPEMEHHO020 yOaseHUsA OKUC/08 a30Md U cepbl

lpumeHeHue akmueuposaHHo20 yens (AC)

PykoBOACTBO MO MHBEHTapuM3auuMuM Bbi6poOCOB, 3arpsaAsHAWMX aTMocdepy,
EMEN/EAOC 2019 90



1.A.1 DHepreTnyeckue oTpacsim NpoMbILLJIEHHOCTH

Mcnonb3oBaHme AC OTHOCUTCA K CyXmM npoueccaMm ogHoBpeMeHHOoro yaaneHus SOz n NOx, KOTopbli
OCHOBbIBAeTCA Ha MOMMOLWEHUN 3arpsasHAoWmMX BewecTs B MOABUMXHOM cnoe  buasTpa u3
aKTVBMPOBAHHOIO yrns. [IByoKUCb Cepbl MNoABepraeTcs KaTtaanmTu4eckoMy OKUCIIEHUIO B NMPUCYTCTBUN
BAary B 0TpaboTaBLUEM rase C 0bpa3oBaHMeM cepHol KUcnoTbl. NO2 NOAHOCTLIO BOCCTaHABAMBAETCA
80 Nz NO pearvpyeT kaTaamTUyecku C BrpbICKMBaeMbiM ammmakoM K obpasyet N2 n H20. AC
NCMONBL30BaNCA Ha YeTbipex 3HepreTuyecknx ycraHoskax B FepmaHun (B AByx ciydasx nocine SDA-
npouecca). CogepxxaHue cepbl B UCMO/b30BAHHOM TOMJIMBE He A0J/KHO npeBbiwaTth 2,3 % (no macce).
S PexTBHOCTL BOCCTaHOBAeHWs SO2 coctaBmna > 95 %, a BocctaHosneHns NOx - 6onee 70 %.

Mpoyecc DESONOX /npoyecc SNOX (DESONOX)

Ounctka oTpaboTaBLUero rasa € nomolypto npouecca DESONOX ocHoBaHa Ha OAHOBpPEMEHHOM
KaTanuTn4eckoM BoccTaHoBNeHUM okucnoB asota (NOx) go asota (N2) m Bogbl (H20), n Ha
KaTaANTUYeCKOM OKMCIeHUN AByokucn cepbl (SO2) Ao cepHoro rasa (SOs). MoboYHbIM NPOAYKTOM
SBNAETCA CepHas KMC0Ta. OTOT NPOLecc NCNoAb30BaaCs Ha SHepPreTMYeckon yctaHoske B FfepMaHmy,
rae NpUMeHSIeTCA yrofib € cofepxaHnemM cepbl NpuMepHo 1% (no macce). HeobxoamMMo yunTbiBaTb
KOHLEHTPaLMIo KaTaJIUTUYECKOro TOKCMYeCKoro BellecTBa (Yalle BCero MblLlbsKa, HO TakXe Xpoma,
ceneHa 1 T.N.). dPdekTMBHOCTL BocCTaHOBAeHMA SOz npesbiwana 95 %, a NOx gocturana 95 %.
Mpouecc SNOX paboTaeT Ha TOM Xe OCHOBHOM npuHUune, yto n DESONOX, ¢ ocHOBHOW pa3sHuLeli B
TOM, YTO BOCCTAHOB/IEHME N OKUC/IEHNE MPOUCXOAAT B OTAENIbHbIX peakLMOHHbIX ballHaX. lNpouecc
SNOX npuMeHsincd Ha ofHol JaTckol 3HepreTnyeckol YycTaHoBKe. Ho Bce elle He 6bi10
OonybANKOBAHO HUKAKUX AaHHbIX OTHOCUTENbHO 3PdeKTUBHOCTN BOCCTaHOBAeHMH. Mpouecc SNOX
TaKXe n3BecTeH Kak coveTaHue npouecca WSA-2 komnaHum Topsge u npouecca SCR.

Tsxensie Memannsl: MopuYHeie Mmepol

BbIOpOChl TAXeNbIX MeTasnoB B OCHOBHOM COKPALLAKTCA C MOMOLLbIO 060pyAOBaHUA MOAaBAeHUA
neiv. K cuctemMaMm  orpaHuYeHVss BbIOPOCOB TBepAbIX 4YacTul, KOTOpble MPUMEHSIOTCA B
3HepreTMyecknx YCTaHOBKaX, NCMONb3YHOLLUMX Yrofib, OTHOCATCS LIMKNOHHbIE MNblNey10BUTENN, MOKPble
CKpy66epbl, YCTaHOBKW 3/1eKTPOCTaTUYeCKoro ocaxaeHusa nolnv (ESP), a Takke TkaHeBble GUAbTPLI. B
60/1bLUMHCTBE YCTaHOBOK 99 % TBepAbIX YacTuL, yAANSHTCA 13 0TpaboTaBLUMX Fa3oB ¢ nomMoLsto ESP
NN TKaHeBbIX GUNbLTPOB. MNocneaHne 6onee 3ddEKTVUBHbLI NPU YIaBANBAHUN MEKUX YacTUL, MOKpble
CKpy66epbl 1 LMKNOHHbIE MblaeynoButen meHee 3dpPpekTnBHbI. IPPEKTUBHOCTL CHUXKEHWNS BbIGPOCOB
nelan ot ESP npu ycnoBuW, UTO OCHOBHAs 4acCTb 3/IEMEHTOB HaxOAWUTCS B TBEPAOM COCTOSHUW,
npe.biwaeT 99 %. Tonbko ANS HeKOTOpbIX H6osee neTyymx snemeHToB, Takmx kak Cd, Pb, Zn n Se,
30 deKTMBHOCTL COKpalleHUss BbIOGPOCOB MblAN  MeHblUe, HO OHa YyaepxmaeTca okono 90 %.
S dEKTUBHOCTb CHXKEHUS C NoMoLLbio ESP B oTHOLWweHnn Hg 3aBUCKT OT paboyein Temnepatypsbl ESP.
XonogHass cTopoHa ESP, pa6otatowas npu ~ 140 °C, oueHMBaeTca Kkak obnajarollas cpeaHei
30 deKTUBHOCTBIO CHVXXEH S codepaHnsa Hg, mpumepHo Ha 35 %.

BnnsHue mogynen FGD n DeNOx Ha BbIOpPOCHI TSXENbIX METanioB OblIM NCCAeAO0BaHbl M1aBHbIM
06pasoM B pamkax 1sy4veHnst banaHca macc. Moaynm WS-FGD yaansatoT cnegytoLLyto dpakumio TBepabix
4acTuL, B OTpaboTaBLLEM rase JONOAHUTEBHO K CpeAcTBaM COKPaLLeHMs BbIBPOCOB MblIN. DeMeHThbl,
CBsI3aHHble MeXJay CObol YacTuuei, yaansatotcsa mogynem FGD ¢ adpdekTBHOCTLIO npriMepHo 90 %. B
mMogynax FGD, ocobeHHo B WS-MOAynsix, rasoobpasHble COeAMHEHUS MOryT [OMOAHUTENbHO
KOHAEHCMPOBATBCA Ha TBepAplX 4acTULAX, KOTOpble YAANATCA FNaBHbIM 06Pa3’oM YCTPOMCTBOM
npesBapuTeNbHOM OUNCTKA. B OTHOLLEHMNM ra3006pa3HbiX 31EMEHTOB Pa3/INUHBIMU NCCAEA0BAHVAMM
6blna ycTaHoBNeHa 3PPeKTUBHOCTL CHUKEHUSA codepXaHusa Hg B Bbibpoce B 30-50 % 1 Se - B 60-75 %.
V3BecTb BHOCUT 6onee 90 % Bknaga B FGD ans As, Cd, Pb u Zn.

Ha cokpalleHure BbI6pOCOB Hg KOCBEHHO OkasbiBatoT Bo3gelicTBue moaynu DeNOx. Mpu cunbHOR
3anblneHHocTy MmoAynb SCR ynydliaet yganeHve Hg B ciegyowim mogyne FGD, ncnonbsya cucremy
0UNCTKN n3BecTbio. Mogynb SCR yBennumBaeT gonto MoHoB pTyTh (HgCl2) o 95 %, KoTopble MOXHO
BbIMbITb B YCTPOIWCTBE MpejBapuTeNnbHOM oumncTkn mogyna FGD. WccnepoBaHusl, NMpoBeAeHHble B
Huaepnargax, He o6Hapyxuav BansHUA LNB Ha BbIOpOCHI TAXeNbIX MeTanioBs.

razoesie myp6utsi
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[Ansi ra3oBbIX TYpOUH Hanbonee 3HaUMMbIMU SBAAIOTCS BbI6pockl NOx. K nepBocTeneHHbIM MepaM Mo
cokpatyeHnto NOx OTHOCATCS:

e Cyxve  MeToAbl cokpaleHua  (Hanpumep, ropeHne B pexvme,  TPeBbILWAIOLWEM
CTEXMIOMETPUYECKNI; MCMONb30BaHMe ropesky, paboTatolleii Ha 06e3BOXEHHOM TOMvBe C
H13KMM obpasoBaHrem NOX); n

e BlaXHble MeETOAbl COKpalleHWsi (BrpbiCKMBaHWE BOAbl W/WAW napa) AN PeryavpoBKM
TemrepaTypbl FOpeHus.

CmaL{UOHaprle deuzamenu

Ana aurateneli C MCKPOBBLIM 3aXWraHMEM OCHOBHbLIMW 3arpA3HALWMMY BellecTBaMn B Bbibpoce
asnaotca NOx, CO n Hecropeswwue yrnesogopodbl (JTOC). [na Am3enbHbiX ABuratenein ciegyet
YyUMTbIBaTb TakXe BbI6pOCbl ABYoKMUCK cepbl (SO2). BbIBpochl caxu Takke BHOCAT CBOM BkIaj B
BbIOPOCHI TSXKENbIX METa//IoB U CTOMKUX OpPraHM4eckux BeLLeCcTB, HO OTHOCUTENbHO HUX HeT
JOCTaTOYHOM NHPOopMaLmN.

K nepBMYHBIM MepaM OTHOCUTCSH BbIGOP ONTUMAJbHBLIX YCI0BUIA FOpeHus (OTHOLLeHMe BO3Ayxa K
TOMAVBY, CHWXEHHAas Harpyska, BMpbICK BOAbl, MOBTOPHOE WCMOMb30BaHMe OoTpaboTaBLUero rasa,
ONTMMM3aUMA Kamepbl ropeHus 1 T.n.). Monydaemas 3$deKTMBHOCTL CHUXKEHWS, Hanpumep, npu
MOBTOPHOM WMCMOMb30BaHUM OTpaboTaBLUero rasa, coctaBuna 6,5 - 12%, a Ans BHYTPeHHero
NMOBTOPHOrO MUCMObL30BaHNA OTpaboTasBLLero rasa - 4 - 37 %. MoBTOpHOE NCMONL30BaHWeE BHeLUHero
oTpaboTaBLUero rasa (Mogenu ¢ TypboHaALyBOM) MOXeT obecneuntb cokpawieHne NOx Ha 25 - 34 %.
BTopuuHble mMepbl (NSCR, SCR) MCNONb3YOTCS, €CNv MOPOroBble 3HAYEHUs! BbIBPOCOB He MOTyT BbiTb
obecrneyeHbl TO/IBKO HACTPOMKOW CaMOoro ABuraTens.

Ta6nuua B1 3¢pPeKTUBHOCTL M  [OCTYNHOCTb TEXHOJIOTMYECKUX METOA0B COKpaLLeHusA
BbI6pOCOB C NnpMeHeHnem FGD

Ne Tun 3¢PekTMBHOCTL | JOCTYNHOCTb
BTOPUYHBIX | COKpalleHus
me BIl
p
HCeK[]
1 WS 0.90 0.99
2 SDA 0.90 0.99
3 DSl 0.45 0.98
4 LIFAC 0.70 0.98
5 WL 0.97 0.99
6 WAP 0.88 0.99
7 AC 0.95 0.99
8 | DESONOX 0.95 0.99
MpumevaHve:
WS- ouncTka BNAXKHOWN U3BECTHIO/3BECTHAKOM

SDA-  BrpbICKMBaHMe abCopOLIMIOHHOMO ra3ocyLumTens

DSI-  pobaBneHue cyxoro copbeHTa
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LIFAC - cucTtema DSI ¢ 4ONONHUTENBHBLIM BMPLICKMBAHNEM BOAbI
WL-  npouecc Wellman Lord (pereHepupyemblii npouecc FGD)

WAP - npouecc Walther

AC - npoLiecc ¢ akTMBMPOBAHHbLIM Yyriiem (04HoBpeMeHHoe nprimeHeHue npoueccos FGD 1 DeNOx)

DESONOX - o6begnHeHume npoueccoB FGD 1 DeNOx.

PyKkoBOACTBO MO MWHBEHTapusauuMum Bbi6pocoB, 3arpasHAOWUX aTtMmocdepy,
EMEN/EAOC 2019 93



1.A.1 DHepreTnyeckue oTpacsim NpoMbILLJIEHHOCTH

Ta6nuua B2.3¢pPeKTUBHOCTL NEPBNYHBIX Mep Mo coKpalleHUo Bbi6pocoB NOx

¢ dexTuBHOCTL cokpamenust DBB n[]

¢ PeKTUBHOCTH COKPALIEHUS
WBB n[]

TV nepemMyHLIX Mep? KameHnHblii yroan Nnruunt KamenHblii yroin
anManasoH | sHavenmed | nmanason | 3Hadenned AMAna3oH 3Hayenued)

HeT mep ¥ 0 0 0 0 0 0
LNB 0.10-0.30 0.20 0.10-0.30 0.20 0.10-0.30 0.20
SAS 0.10-0.40 0.30 0.10-0.40 0.30 0.10-0.40 0.30
OFA 0.10-0.40 0.30 0.10-0.35 0.25 0.10-0.35 0.25
FGR 0.05-0.15 0.10 0.05-0.20 0.15 0.10-0.25 0.20
LNB/SAS 0.20-0.60 0.45 0.20-0.60 0.40 0.20-0.60 0.45
LNB/OFA 0.20-0.60 0.45 0.20-0.55 0.40 0.20-0.60 0.45
LNB/FGR 0.15-0.40 0.30 0.15-0.45 0.30 0.20-0.50 0.35
SAS/OFA 0.20-0.65 0.50 0.20-0.60 0.40 0.20-0.60 0.40
SAS/FGR 0.15-0.50 0.40 0.15-0.50 0.40 0.20-0.55 0.45
OFA/FGR 0.15-0.50 0.40 0.15-0.50 0.35 0.20-0.50 0.40
LNB/SAS/OFA 0.30-0.75 0.60 0.30-0.75 0.60 0.30-0.75 0.60
LNB/SAS/FGR 0.25-0.65 0.50 0.25-0.70 0.50 0.30-0.70 0.55
LNB/OFA/FGR 0.25-0.65 0.50 0.25-0.65 0.50 0.30-0.65 0.50
Crapas yctaHoBKa
/onTumMM3nMpoBaHa 0.15 0.15 0.15
Crapas yctaHoBka /
MOZAepHU3MpoBaHHas 2 0.50 0.50 0.50
HoBas ycTaHoBka ? 0.40 0.40 0.40

MpumeyaHe:

1) Bbibopka 13 6a3bl gaHHbIX DECOF pa3spaboTtaHa 1 nMeeTcs B Hannumm B IHCTUTYTe MPOMbILLIEHHOMO

npowussogctsaa (IIP).

2) PeKOMeHAyeMbIe 3Ha4yeHuna npum OTCYyTCTBUN |/|H¢opma|_u/||/| OTHOCUTENIbHO MCNOoAb3yeMOro TunNa

nepBUYHBbIX Mep.
3) 3HauveHus no YMONYaHNIO, NCNOSIb3yeMbIe B KOMI'IbIOTepHOI7I nporpamme.

4) nepBI/ILIHbIe Mepbl HE YCTaHOBNEHbI. ,ﬂ,aHHbII7I Cﬂy‘-lal‘/‘l B OCHOBHOM OTHOCUTCA K CTapbIM YCTaHOBKaM.

Ta6nuua B3 3¢p¢PeKTMBHOCTbL U AOCTYNHOCTb BTOPUYHLIX Mep MO COKpalieHUIo Bbi6poCoB

NOx
Tun I¢pdexTUBHOCTH Jloctynmocts
Ne. | BTOpHYHBIX COKpaIeHHst B 11
Mep nll
1 SNCR 0.50 0.99
2 SCR 0.80 0.99
3 AC 0.70 0.99
4 DESONOX 0.95 0.99
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MpunoxeHue C. CoaepxaHue cepbl B TONNMBE

CoaepxxaHus cepbl B TONMBE ObII0 B3ATO U3 NpegblayLlero Beinycka PykoBoacTBa (rnasa B111).

Ta6nuua C-1CoaeprkaHue cepbl B TONUBE

Copep>xkaHue cepbl B TONMBeE

Twvn Tonnmea Koa 3HaueH
NAPFUE ne? AnanasoH eAVHNLbI
0,
he 101 0.4-6.2 % (no
KOKCOBaHue macce) waf
0,
he 102 0.4-62 % (no
nap macce ) waf
0
yronb he y 103 0.4-62 % (no
NoNy6UTOMUHO3HbIN macce ) waf
0,
be . 105 0.4-6.2 % (no
6ypbIit yroab/ ANFHAT macce ) waf
0,
be 106 0.25 - 0.4510 % (no
6puKeThl macce ) waf
0,
he 107 <1? % (no
KOKCOBasi neyb mMacce ) waf
Teepg 0
oe Koke b 108 0.5-12% % (no
KOKCOBasi neyb mMacce ) waf
6eH3MH 110
)
111 <0.03¥ % (no
JApeBecuHa macce ) waf
)
Briomacca 3 112 <0039 % (no
[lpeBecHsbIli yronb macce ) waf
Topd 113
6bITOBbIE 114
MPOMBbILLNEHHbIEe 115
OTxoabl
JApeBecrHa 116
CeNbCKOX03AMCTBEHHbIE 117
0
203 039-359 % (no
OcTtatouHas macce )
0
HedTb N 204 039 0.08-1.0 % (no
rasown macce )
0
205 039 % (no
KXnax [un3ensHoe TONANBO mMacce )
o€ KepocuH 206
6eH3VH 208 % (o
HadTa MOTOpHOE 210 <0.05% Macce )
YepHbIi 215
LenoK
ras? NPUPOAHbIV 301 0.0075” r/m3
a3
ICE] CXKUXKEHHBbI HepTAHON ra3 303 -
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KokcoBas neyb 304 8 r/m3
JlomeHHas neub 305 45-1037 r/m?
KokcoBas 1 JoMeHHas rneyu 306
OTX0Ab! 307
HedTenepepaboTka 308 <87 r/m3
6unoras 309
OT rasonepepaboTku 311

MpumeyaHe :
1) PexkomeHayemoe 3HayeHune

2)  JlMwb He3Ha4ynTeNbHOE KOINYeCTBO

3) Marutzky 1989

4) Boelitz 1993

5)  Mr. Hietamaki (PnHASHANS): NnUHOe obLeHNne

6) Cm. Pykoogctso NL 1988/99/ grnanasoH 2.0 - 3.5
7) Pykoogctso NL 1988

8) 87/219 CEE 1987

9) a;~0

10) Davids 1986
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NMpunoxeHne D. KoadhduumeHTol BblIOpPOCOB,
Nnosly4YeHHble u3 npeaenbHO

AONYCTUMbIX 3Ha4YeHUU BbIOpPOCOB

Ta6nnuya D1. OKBY
WUcTouHuK | Tun Tonausa [2] | HoBas unm yxe MouwHoctb | CraHgapTHoe Awnana3soH Koadpduumenr
cyuiecTeyiow,an KOTNa unn | copepxaHue KOHUeHTpaumii AEL, | Bbi6poca [4], r/TOx
(1 ycTaHOBKa [3] TEXHONOru- 0y, mr/m3 npu H. y.
yeckom % (06), cyxoi | (02C, 101,3 kMa), cyxas (4mcran rennosan
YCTaHOBKM, BO3AYX cpeaa npu MOLIHOCTD)
MBT CTaHAapTHOM
cogepkaHum O
Huskuii Bbicokuit | HusKkuii | Bbicokuii
BREF yronb HoBas 50-100 6 5 20 1.8 7.2
BREF yronb HoBasA 100-300 6 5 20 1.8 7.2
BREF yronb HoBaA > 300 6 5 20 1.8 7.2
LCPD yronb HoBaA 50-500 6 100 36.2
LCPD yronb HOBasA > 500 6 50 18.1
LCPD yronb HoBas 50-100 6 50 18.1
LCPD yronb HoBaA > 100 6 30 10.9
BREF yronb cyliecTBytoLwan 50-100 6 5 30 1.8 10.9
BREF yronb cyliecTsytowian 100-300 6 5 30 1.8 10.9
BREF yronb cyliecTsytowan > 300 6 5 30 1.8 10.9
LCPD yronb cyliecTBytoLan 50-500 6 100 36.2
LCPD yronb cyuiecTsytowan > 500 6 50 18.1
BREF LpeBecuHa HoBaA 50-100 6 5 20 1.9 7.7
BREF LpeBecuHa HOBas 100-300 6 5 20 1.9 7.7
BREF LpeBecuHa HOBas >300 6 5 20 1.9 7.7
BREF LpeBecuHa cyliecTBytoLan 50-100 6 5 20 1.9 7.7
BREF LpeBecuHa cyliecTBytoLan 100-300 6 5 20 1.9 7.7
BREF LpeBecuHa cyliecTByioLas >300 6 5 20 1.9 7.7
BREF HedTb HoBasA 50-100 3 5 20 1.4 5.7
BREF HedTb HoBas 100-300 3 5 20 14 5.7
BREF HedTb HoBas > 300 3 5 10 14 2.8
LCPD HedTb HoBas >50 3 50 14.1
LCPD HedTb HOBas 50-100 6 50 17.0
LCPD HedTb HOBas > 100 6 30 10.2
BREF HedTb cyliecTsytoLan 50-100 3 5 30 1.4 8.5
BREF HedTb cyliecTsytoLan 100-300 3 5 25 1.4 7.1
BREF HedTb cyuiecTsytowan >300 3 5 20 1.4 5.7
LCPD HedTb cyuiecTsytow,an >50 3 50 14.1
LCPD ras HoBaA >50 3 5 1.4
LCPD ras HoBaA >50 3 5 1.4
PykoBoACTBO NO MHBEHTapusauuMm BbI6pOCOB, 3arpsasHawWMx artmocdepy,

EMEN/EAOC 2019

98



1.A.1 DHepreTnyeckme oTpacsim NPOMbILLIEHHOCTH

ILCPD | ras cyliecTsytowas >50 3 l 5 | | 1.4 ‘ |

MpumeyaHne:

1. BREF 0603Ha4aeT CCbIOYHbIN JokymMeHT ¢ HAT Ana KpynHbIX YCTAHOBOK Anst okuraHmsa, LCPD
o603HauvaeT gnpektmBy 2001/80/EC.

2. TonAmBoO MpeACTaBAEHO TONIbKO MO KAACCUPUKaLMM OCHOBHbIX BUAOB; MpefjesibHble 3HaUYeHNs
MOTYT 6bITb TO/IbKO /S TaKWUX KaTeropuin Kak ‘TBepgoe TonAnBo', a He AN1st YINs AV ApeBecyHbI.
MpegenbHble 3HaYeHWs ANsi ra3006pPa3HOro TOMAMBa OTHOCATCSA TOIbKO K MPUPOAHOMY rasy 1 He
MOTYT NMPUMEHATLCS K reHepaTopPHbIM ra3am Uau ApyroMy razoo6pasHomy TOMAMBY.

3. O6patuTe BHMMaHME, UTO HOBble U YXe CyLeCcTByHLIMEe YCTAaHOBKA WMEKT BMOJHE
onpegeneHHoe 3HaveHve ana LCPD.

4. KoadpduumeHTbl BbIBPOCOB paccumTaHbl U3 KOHLEHTpauuii B Bblbpocax no MeTtogmke US EPA
(NoapobHbIe cBeAeHWS NpuBeAeHb! B NpuioxeHun E).
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Ta6bnuuya D2. Okwucnbl a3oTa

UctouHuk | Tun tonamsa | Hosasa unm yxe MouwHocTb CraHpapTtHoe AwvanasoH KoajpouumeHr
[2] cywecTeyowan KOT/1a unn copepaHue | KoHueHTpaumii AEL, |Bbi6poca [4], r/TOx
(1] ycTaHoBKa [3] | TexHonornuec- 02, mr/m3 npu H. y.
KOW YCTaHOBKM, % (06.), (02, 101,3 kMa), cyxaa (4mctas Tennosan
MBT cyxoii Bo3ayx cpeaa npu MoLLHOCTb)
CTaHAApPTHOM
copepaHum O
Huskuii | Bbicokuii | Huskuii | Bbicokuii
BREF yronb HoBaA 50-100 6 90 300 32.6 108.7
BREF yronb HoBaA 100-300 6 90 200 32.6 725
BREF yronb HOBasA >300 6 50 150 18.1 54.3
LCPD yronb HOBasA 50-500 6 600 217.4
LCPD yronb HoBaA > 500 6 500 181.1
LCPD yronb Hosasn 2016 > 500 6 200 72.5
Goburg yronb HoBaA 50-100 6 400 144.9
Goburg yronb HOBasA 100-300 6 300 108.7
Goburg yronb HoBas >300 6 200 72.5
BREF yronb cyLLecTBytoLan 50-100 6 90 300 32.6 108.7
BREF yronb cyLLecTBytoLan 100-300 6 90 200 32.6 725
BREF yronb cyliecTeytowas >300 6 50 200 18.1 72.5
LCPD yronb cyliecTBytoLas 50-500 6 600 217.4
LCPD yronb cyuiecTsytowan > 500 6 500 181.1
LCPD yronb Cyw. 2016 > 500 6 200 72.5
Goburg yronb cyliecTBytowas >50 6 650 235.5
BREF ApesecuHa HoBaA 50-100 6 150 250 57.9 96.4
BREF fApeBecuHa HoBas 100-300 6 150 200 57.9 77.1
BREF ApeBecuHa HoBasA > 300 6 50 150 19.3 57.9
LCPD ApeBecuHa HoBasA 50-100 6 400 154.3
LCPD ApeBecuHa HoBasA 100-500 6 300 115.7
LCPD ApeBecuHa HOBaA > 500 6 200 77.1
Goburg ApeBecuHa HoBasA 50-100 6 400 154.3
Goburg ApeBecuHa HoBasA 100-300 6 300 115.7
Goburg ApesBecuHa HoBas >300 6 200 77.1
BREF ApeBecuHa cylecTByoLas 50-100 6 150 300 57.9 115.7
BREF ApeBecuHa cylLecTByioLas 100-300 6 150 250 57.9 96.4
BREF ApeBecuHa cyliecTsytowas > 300 6 50 200 19.3 77.1
Goburg ApeBecuHa cyliecTsytowas >50 6 650 250.7
BREF HedTb HoBas 50-100 3 150 300 42.4 84.9
BREF HedTb HoBas 100-300 3 50 150 14.1 42.4
BREF HedTb HoBas > 300 3 50 100 14.1 28.3
LCPD HedTb HoBas 50-100 3 400 113.2
LCPD HedTb HOBaA 100-300 3 200 56.6
LCPD HedTb HOBaA >300 3 200 56.6
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UctouHuk | Tun tonnmea | HoBas unu yxxe MowHocTb CraHpapTHoe Awnana3oH Koadppuumenr
[2] cyuiecrsytouian KoT/a unm copepiaHue | KoHueHTpauwmii AEL, |Bbi6poca [4], r/TOx
(1l ycTaHoBKa [3] | TexHonornuec- 0y, mr/m3 npu H. y.
KOW YCTaHOBKM, % (06.), (o2, 101,3 kMa), cyxaa (4mctas Tennosan
MBT CyXoi BO3ayX cpeaa npu MOLHOCTL)
CTaHAAPTHOM
cogepkaHum O
Huskuii | Bbicokuit | Hu3Kuit | Bbicokuii
Goburg HedTb HoBas 50-100 3 400 113.2
Goburg HedTb HoBas 100-300 3 300 84.9
Goburg HedTb HoBas > 300 3 200 56.6
BREF HedTb cylecTBytoLan 50-100 3 150 450 42.4 127.3
BREF HedTb cylecTBytoLas 100-300 3 50 200 14.1 56.6
BREF HedTb CyLIecTByoLWwas > 300 3 50 150 141 42.4
LCPD HedTb cyLLecTBytoLan 50-500 3 450 127.3
LCPD HedTb CyLLecTByoLWasn > 500 3 400 113.2
Goburg HedTb CylecTBytowwas >50 3 450 127.3
BREF ras HoBaA >50 3 50 100 14.2 28.3
LCPD ras HoBasA 50-300 3 150 42.5
LCPD ras HoBasA >300 3 100 28.3
Goburg ras HOBasA 50-300 3 150 42.5
Goburg ras HoBas >300 3 100 28.3
BREF ras cyuiecTsytowan >50 3 50 100 14.2 28.3
LCPD ras cyLLecTBytoLan 50-500 3 300 85.0
LCPD ras cyliecTsyioLas > 500 3 200 56.6
Goburg ras cyliecTBytowas >50 3 350 99.1
MpnmeyaHne:

1. BREF 0603Ha4aeT CCbIOYHbIA JokymMeHT ¢ HAT Ana KpynHbIX YCTaHOBOK Anst okuraHms, LCPD
o6o3HauaeT gupekTmBy 2001/80/EC, Goburg o603HauaeT l'eTeboprckuii npotokon 1999r.

2. TonameBo MpejcTaBieHO TONIbKO MO KnaccudUKaumm OCHOBHBIX BUAOB; MpejefibHble 3HaueHus
MOTYT 6bITb TOIBKO /1St TAKUX KaTeropuii Kak ‘TBepAoe TONANBO', a He AN YIS UV APeBeCuHbI.
MpezenbHble 3HAYEHUSA 419 ra3006pa3HOro TOMAMBA OTHOCATCS TOBKO K MPUPOAHOMY rasy 1 He
MOTYT MPUMEHSITLCS K FeHepaToOpPHbIM ra3am UM ApyroMy ra3oobpasHoMy TOMANBY.

3. Ob6patnte BHMMaHWe, 4YTO HOBble U YyXe CyLlecTBylOLMe YCTaHOBKA WMeKT BMOJHe
onpegeneHHoe 3HaveHve ana LCPD.

4, Ko3dpduumeHTbl BbIOBPOCOB paccymTaHbl M3 KOHLEHTpauMin B Bbibpocax no metogamke US EPA
(moapobHbIe cBeAeHVS NpUBeAeHbl B NpUioXeHun E).

PykoBoacTteo no
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Ta6nuua D3. OKuchbl cepbl

UctouHuk | Tun tonaumsa | Hosasa uau yxe MouwHocTb CraHpapTHoe AwvanasoH Koapdpuumenr
[2] cywiecTByoLan KOT/1a unn copepKaHue KOHUeHTpaumii AEL, | Bbi6poca [4], r/TOx
(1] ycTaHoBKa [3] | TexHonoruuyec- 02, mr/m3 npm H. y. (02C,
KOW ycTaHOBKM, | % (06.), cyxoi 101,3 kMa), cyxan (4ncras Tennosan
MBT BO3AYyX cpepa npu MoLLHOCTb)
CTaHAAPTHOM
copepKaHuu O
Huskuii Bbicokuit | HU3KuiA | Bbicokuii

BREF yronb HoBaA 50-100 6 150 400 54.3 144.9
BREF yronb HoBaA 100-300 6 100 200 36.2 725
BREF yronb HOBasA >300 6 20 200 7.2 725
LCPD yronb HOBasA 50-100 6 2000 724.5

LCPD yrono HoBas 100-500 6 400 2000 144.9 724.5
LCPD yronb HoBaA > 500 6 400 144.9

Goburg yronb HoBaA 50-100 6 850 307.9

Goburg yrono HoBas 100-300 6 200 850 72.5 307.9
Goburg yronb HoBas >300 6 200 72.5

BREF yronb cyLLecTBytoLan 50-100 6 150 400 54.3 144.9
BREF yronb cyLLecTBytoLan 100-300 6 100 250 36.2 90.6
BREF yronb cyliecTeytowas >300 6 20 200 7.2 72.5
LCPD yronb cyliecTeytoLwas 50-100 6 2000 724.5 0.0
LCPD yronb cyLLecTBytoLan 100-500 6 400 2000 144.9 724.5
LCPD yronb cyuiecTsytowan > 500 6 400 144.9

Goburg yronb cyliecTBytowas 50-100 6 2000 724.5

Goburg yronb cyliecTByioLas 100-500 6 400 2000 144.9 724.5
Goburg yronb cyliecTeyioLas > 500 6 400 144.9 0.0
BREF ApeBecuHa HoBasA 50-100 6 200 300 77.1 115.7
BREF ApeBecuHa HoBasA 100-300 6 150 300 57.9 115.7
BREF ApeBecuHa HOBas >300 6 50 200 19.3 77.1
LCPD ApeBecuHa HOBas 50-100 6 200 77.1

LCPD ApeBecuHa HoBasA 100-500 6 200 77.1

LCPD ApeBecuHa HoBasA > 500 6 200 77.1

Goburg ApeBecuHa HOBas 50-100 6 850 327.8

Goburg ApeBecuHa HOBas 100-300 6 200 850 77.1 327.8
Goburg ApeBecuHa HOBas >300 6 200 77.1

BREF ApeBecuHa CyLLeCTBYOLWanA 50-100 6 200 300 77.1 115.7
BREF ApeBecuHa CyLLecTByOLWan 100-300 6 150 300 57.9 115.7
BREF ApeBecuHa cyliecTByioLas >300 6 50 200 19.3 77.1
Goburg ApeBecuHa cyLecTByioLas 50-100 6 2000 771.4

Goburg ApeBecuHa CyLLecTByOLWan 100-500 6 400 2000 154.3 771.4
Goburg ApeBecuHa cyliecTsytowas > 500 6 400 154.3

BREF HedpTb HoBas 50-100 3 100 350 28.3 99.0
BREF HedpTb HoBas 100-300 3 100 200 28.3 56.6

PyKkoBOACTBO MO MWHBEHTapusauuMum Bbi6pocoB, 3arpasHAOWUX aTtMmocdepy,
EMEN/EAOC 2019 102



1.A.1 DHepreTnyeckue oTpacsim NpoMbILLJIEHHOCTH

UctouHuk | Tun tonnmea | HoBasa uam yxe MowHocTb CraHaapTHOe Awnana3soH KoadpopuumeHr
[2] cyuiecTeyiow,an KoT/a unm coaeprKaHue KOHUeHTpauuii AEL, | Bbi6poca [4], r/TOx
(1l ycTaHoBKa [3] | TexHonoruuyec- 02, mr/m3 npm H. y. (02C,
KOW ycTaHOBKM, | % (06.), cyxoi 101,3 kMa), cyxan (4ncras Tennosan
MBT BO34YyX cpeaa npu MOLHOCTL)
CTaHAAPTHOM
coaepkaHum O
Huskuii Bbicokuit | HU3KuiA | Bbicokui

BREF HedTb HOBasA >300 3 50 150 14.1 42.4
LCPD HedTb HoBaA 50-100 3 850 240.5

LCPD HedpTb HoBas 100-300 3 200 400 56.6 113.2
LCPD HedTb HOBasA >300 3 200 56.6

Goburg HedTb HoBas 50-100 3 850 240.5

Goburg HedTb HoBas 100-300 3 200 850 56.6 240.5
Goburg HedTb HoBas > 300 3 200 56.6

BREF HedTb cyLiecTByoLas 50-100 3 100 350 28.3 99.0
BREF HedTb cyLiecTsyoLas 100-300 3 100 250 28.3 70.7
BREF HedTb cyliecTsytoLwas > 300 3 50 200 14.1 56.6
LCPD HedTb cyLLecTBytoLan 50-300 3 1700 481.0

LCPD HedTb cyLLecTBytoLan 300-500 3 400 1700 113.2 481.0
LCPD HedTb CyLLecTByoLWas > 500 3 400 113.2

Goburg HedTb cyliecTeytoLwas 50-300 3 1700 481.0

Goburg HedTb cywiectaytowan 300-500 3 400 1700 113.2 481.0
Goburg HedTb cylwiecTsytowan > 500 3 400 113.2

Goburg ras HoBas >50 3 35 9.9

LCPD ras HoBas >50 3 35 9.9

LCPD ras cyuiecTsytowan >50 3 35 9.9

Goburg ras cyuiecTsytowan >50 3 35 9.9

MpnmeyaHwve:

1. BREF 0603Ha4aeT cCbloYHbI fJokyMeHT ¢ HAT Ana KpynHbiX YCTaHOBOK Ans okuraHms, LCPD
o603HauvaeT gupekTmBy 2001/80/EC, Goburg o6o3HauvaeT l'eTeboprcknii npotokon 1999 r.

2. TonnnBO MpeACTaBeHO TO/bKO MO KNAacCUUKALUMN OCHOBHBIX BUAOB; NMpejesibHble 3HaueHus!
MOTYT 6bITb TO/IBKO A/151 TAaKUX KaTeropuii Kak ‘TBepAoe TOMAUBO', @ He ANst YIS UV APeBECUHbI.
MpeAenbHble 3HAYEHUS A/151 ra3006pa3HOro TOMMBA OTHOCATCS TOLKO K MPUPOAHOMY rasy 1 He
MOFYT MPVIMEHSITLCS K rTeHepaTOPHbIM raszam WUan ApyroMy ra3oobpasHoMy TOMIMBY.

3. O6patute BHMMaHMe, 4YTO HOBble W YyXe CyLlecTBYylOLIMe YCTaHOBKM WMEKT BMOAHE
onpegeneHHoe 3HadeHve ana LCPD.

4, KoapduumeHTbl BbIBPOCOB paccumTaHbl M3 KOHLEHTpauuii B Bbibpocax no meTtoamke USEPA
(moapo6bHbIe cBeAeHWA NpUBeLAEHbI B MPUIoXeHnU E).

PykoBoacTteo no
EMEN/EAOC 2019
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Ta6nuua D4. Tla3oBble TYPOUHBI N CTaLMOHapPHbIE ABUTaTeNN

UcTouHmn Tvn Hosasa nnu TexHonoru | CraHaapTHoe | 3arpAsHute AnanasoH Koadpouumenr
K Tonauea yxe a copepKaHue nb KOHUeHTpauuii AEL, | Bbibpoca [4], r/TOx
[2] cywecTeyowWwa 02, mr/m? npm H. y. (02C,
(1l fl yCTAaHOBKA o 101,3 kMa), cyxaa (4mctas Tennosan
131 % (06‘.'), cpepa npu MOLUHOCTb)
cyxon CTaHAAPTHOM
BO3AYX copepaHum 0,
Huskuii Bbicokui Huskuit Bbicokuii

[a3oBan

BREF ras HOBasA TypbuHa 15 OKBY 5 4.3
[a3oBan

BREF ras cywectsyowas | TypbuHa 15 OKBY 5 43
[a3oBan

BREF ras HoBas TypbuHa 15 SO, 10 8.6
[a3oBan

BREF ras cywectsyowas | TypbuHa 15 SO, 10 8.6
[a3oBan

BREF ras HoBas TypbuHa 15 NOx 20 50 17.2 43.0
[a3oBan

LCPD ras HoBas TypbuHa 15 NOx 50 75 43.0 64.4
[a3oBan

LCPD HedTb HoBas TypbuHa 15 NOx 120 103.0
[a3oBan

Goburg ras HoBas TypbuHa 15 NOx 50 75 43.0 64.4
[a3oBan

Goburg HedTb HoBas TypbuHa 15 NOx 120 103.0
[a3oBan

BREF ras cywiectsyowas | TypbuHa 15 NOx 20 90 17.2 77.3
[a3oBan

Goburg ras cywectsyowas | TypbuHa 15 NOx 150 128.9
[a3oBan

Goburg HedTb | cywecTsyowan | TypbuHa 15 NOy 200 171.7
[a3oBbIN

BREF ras HOBas nBuUraTenb 15 NOx 20 75 17.2 64.4
[a3oBbIN

Goburg ras HoBas Aswratens 5 NOx 250 500 79.7 159.4
[a3oBbIN

BREF ras CyllecTBylOWan | ABuraTenb 15 NOx 20 100 17.2 85.9

[v3enbHbin
Goburg ras HoBas aguratens 5 NOx 500 159.4
[uzenbHoli
Goburg HedTb HoBas nBuratenb 5 NO« 500 600 159.3 191.1

MpnmeyaHne:

1. BREF 0603Ha4aeT cCblo4HbIV fJokyMeHT ¢ HAT ana KpynHbIX YCTaHOBOK Ans okuraHus, LCPD
obosHauaeT anpekTturBy 2001/80/EC, Goburg o6o3HauaeT l'eTeboprcknii npotokon 1999r.

2. Tonnueo npeacTaBneHoO TOJIbKO Mo KﬂaCCI/Iq)I/IKaLI,I/II/I OCHOBHbIX BMAOB; NnpejesibHble 3Ha4deHnA
MOryT ObITb TONILKO ANA TakKnx KaTeropl/u7| Kak 'TBep,CI,OE TOMAVBO', @ He ANnd yrna nan gpeBecrHbl.
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MpesenbHbIe 3HAaYEHUS /1A ra3006pa3HOro TOMANBA OTHOCATCS TOMBKO K MPUPOAHOMY rasy 1 He
MOTYT MPUMEHSTLCSA K reHepaTopHbIM rasam WA Apyromy razoo6pasHoMy TOMIMBY.

3. O6patuTe BHMMaHWe, 4YTO HOBble W YyXe CyLlecTBYyOLWMe YCTaHOBKM MMEKT BMoJHe
onpegeneHHoe 3HaveHve aAna LCPD.

4, KoapduumeHTbl BbIBPOCOB paccuMTaHbl U3 KOHLIEHTpaLUuMii B Bbibpocax no metosauke US EPA
(noapo6bHbIe cBeAeHWA NpUBEAEHbI B MPUAOXeHWM E).
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NMpunoxeHne E. PacuyeTt koaddpuumeHToB BLIOPOCOB
M3 KOHUEHTpauum

E.1 Ko3a¢pdpunumeHTbl BbIGPOCOB A1 BUAOB AEATENIbHOCTU, CBA3AHHbIX
CO COKMraHmem

CTaHAapTVBaLI'I/Iﬂ KOHLI,EHTpaLI,I/II7I B Bb|6pocax, CBA3aHHbIX CO OKUraHnem

EXerogHble BbIOPOCHI, MHTEHCMBHOCTE BbIOPOCOB W MpefenbHO AOMyCTMMble 3HAYeHWs BbIGPOCOB
06bIYHO BbIPaXatOTCA B eAMHULIAX MacChbl 3arpasHUTens (Hanpumep, T/rog, Kr/uac, mr/m3). Obpatute
BHMMaHMe, YTO MaccoBas KOHLIEHTPaLMa He MMeeT CMbIC/a, MoKa He 3afaHbl 06beMHble YCI0BUS —
06bIYHO AN MPOLLECCOB rOpeHUst K 3TUM YCIOBUAM OTHOCUTCA 06 beM CyXOro Bo3jyxa Npy HOpMasbHbIX
ycnosusax (0°C, 101,3kMa) v CTaHAAPTHOM KOHLUEHTpaumm Kucnopoga. [na ropeHus Tonavsa
TeopeTnyeckn Tpebyetca MUHUMaNbHOE (CTeXMIOMEeTPUYECKOoe) KONMYeCcTBO BO3jyxa. Ha npakTuke ans
pexunma ropeHusa TpebyeTcs Bo3jyxa bosbLue, YeM NpeAycMOTPEHO CTEXMOMETPUYECKVMU YCIOBUSIMU.
Cogiep>xaHuve KMcnopoja B 0TPaboTaBLLMX ra3ax OT YCTaHOBKM OKUIaHUS ABAAETCS NoKasaTeneM obbema
N36bITOYHOrO BO3jyXa, MOAAMOLLIErocs B CUCTeMy ropeHus. MNprBejeHne K CTaHAaPTHOMY COAepXKaHuo
KNCI0pOoAa AaeT BO3MOXHOCTb CPaBHMBATL Pas/inyHble TEXHOIOMM, MOCKONLKY 3TO YCTPaHSAET BAAHNE
pasbasneHns (UK KOHLEHTPUPOBAHNSA) MPY Pa3INYHbIX YPOBHSAX NPeBbiLLleHWs BO34yXa/nocTynaroLero
BO3/yXa Ha KOHLEHTPaLMIO 3arpsA3HAIOLLIEro BeLLecTsa.

O6bIYHO MCMONB3YIOT CIeAyHOLLME KOHLIEHTPaLMMN KMCIOPOoAA A1t HOPMUPOBAaHWS BbIGPOCOB:

e  KOT/bl, paboTatoLLme Ha XMAKOM Tonamee uam raze — 3 % Oz

e  KOT/bI, paboTatoLLme Ha TBepAoM Tonamee — 6, 7 % Oz

e  KOTAbl, paboTatoLe Ha gpeBecnHe — 6, 10, 11 nam 13 % O

e MycopockuraHve — 11 % Oz

e rasoBble TypouHbl — 15 % O3

e  (CTaumoHapHsble gsuratenn — 5,15 % O3

e cywunknm — 17 % Oz

Apyrne cTaHAapTU30BaHHble KOHLEHTpaumn kucnopoaa, Bkatoyas 0 % Oy , 06bl4HO MCNONb3yeTcs npu

UCMbITAHVSIX KOMMYHAa/IbHbIX Fa30BbIX YCTaHOBOK. KOHLEHTPaLMM MOXHO MPUBOAUTL K CTaHAAPTHbIM
BE/IMYMHAM C MOMOLLHO BYOKMUCH YTepoAa (XOTS 3TO 1 MCMOSb3YeTCs O4eHb PEKO).

O6bIYHO JaHHblEe MO KOHLIEHTPALMAM BbIOpPOCOB MPOBOAATCH Kak MaccoBble KOHLEHTpauumM npwu
33flaHHOM cogepXaHun kucnopoga. OfHako Korga aHHble Mo BbI6pocam MPUBOAATCH B MHOM BUZE,
CnesytoLLyie ypaBHEHSt MOTYT MOMOUb MOJIb30BaTe/0 B MPVIBEAEHUN JaHHbIX K 6o/ee y106HOMY BUAY.

HEKOTOpre 3arpdasHarowme selectsa 661N M3MepPEHbI N NPUBOAATCA ANA BNaXXHbIX yCJ'IOBI/II7I, N MOXeT

I'IOTpE6OBaTbCH nxnpmeegeHne K yciosmam CyXOI7I cpeabl.

[Xld = Xw. 100

(100-[H20])

rae:

Xlw N3MepeHHas KOHLEHTpaUWs A1 BNAXHOro OTpaboTaBLUero rasa (MUIIMOHHas 4ons, Mr/m3, %
(no obBbemy));

[Xld N3MepeHHasi KOHLEeHTpaums Ans Cyxoro oTpaboTaBLuero rasa (Te xe eAuHuUbl, 4To 1 Ans

B/IAXKHOIO);
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[H20] sBnseTca copepXaHveM Bnary B oTpaboTaBlueM rase B BUAe O6BEMHOrO % Ans BAaXHbIX
yCnoBui.

MHorve 3arpasHdaume BewectBa N3MepAarTcda B BUAe 06BbEeMHbIX (MO}'IﬂprIX) KOHMEHTpaMMM.
anBEAeHl/Ie K MaccoBol KOHUEeHTpaunn npeanosiaraet r|p|/|6n|/|>|<eH|/|e naeanbHOro rasa wu
ﬂOApO6HO OMMCaHO HKXe:

[(XIm = [Xld MW
224
rae:
[X]d n3MepeHHas KOHUeHTpauus B pTY (MUAAMOHHAs Aons) no obbeMy ANd  CyXoro

oTpaboTaBLUero rasa;
[XIm M3MepeHHas KOHLEHTpaLus B Mr/M3 Mo o6bemMy A5 Cyxoro oTpaboTaBLUero rasa;

MW OTHOCUTE/IbHas MaccoBas KOHLEHTpauMsa 3arpAsHAroLero sewlectsa (Hanpumep, 64 ans
S02);

22.4 06beM, KOTOpbIli 3aHMMaeT 1 KuioMonb uaeanbHoro rasa npu 0 °C, 101,3 kMa (m3).

ObpatnTe BHMMaHMe, YTO KoHueHTpaumss NOx B Bblbpoce 1 KO3IQPULMEHTbI BbIGpOCa 3a4atoTcd B
TepMurHax NOz. OTctogia NoNy4vaeTcs, YTo OTHOCUTENIbHasA MONeKYNsapHasa Macca, ncnonbsyemas ans NOx
paBHa 46. KoHueHTpauua JIOC B Bblbpoce 4acTto 3afaeTcs B TepMuHax yrnepoga. OTcroaa
OTHOCUTENIbHas MOJeKkynsapHas Macca, mcnonbsyemas ansa JIOC, paBHa 12, HO 3TO MOMOXeHVe B
JanbHerilem 6yAeT YacTo nepecMaTpuBaThCa NPU UCMONB30BaHUN KanMbpOBOYHOMO rasa (Hanpumep,
MBT 419 KOHLeHTPaLWii, n3mMepeHHbIX kak nponaH CsHs, ‘skBrBaneHToM' 6yaet 3 x 12 = 36).

MpuBeseHMe K CTaHAAPTHOM KoHLeHTpauun Oz 3aAaeTcs CesyroLLM COOTHOLLEHMEM:

[X]ref = [X]m . ‘20.9- Oz]ref)
(20.9-[O2]m)
rape:

[Xlref  AIBNSETCS MpPUBEAEHHON KOHLleHTpauuMer 3arpAsHsaloLlero BewlecTBa MNpv CTaHAAPTHOM
cogepxaHum Oy;

[XIm n3MepeHHasi KOHLIeHTpaumsa B Mr/mM3 anst cyxoro oTpaboTaBLUEero rasa;
[O2lm  uv3MepeHHas KoHUeHTpauma Oz2 B % A15 Cyxoro BO3Ayxa;
[Oz2]ref  cTaHAapTHas KoHUeHTpaumsa O2 B % Ana cyxoro Bo3gyxa (Hanpumep, 3, 6 nnn 15 %).

3TOT pacyeT MOAXOAUT, eC/I KOHLEHTPaLMKM 3arpsasHstoLLero sellectsa U Oz M3MepPeHbl B CyXOM
BO34yXe.

PacueTt K03¢pPuLMeHTOB BbIGPOCOB

KoapduumeHT BbLIGPOCOB XapakTepu3ytoT 3arpsisHeHWe BeLeCcTBOM OT  TeXHOJ/I0rM4eckoin
AeATeNbHOCTU. NS MPOLECCOB COKUraHus Ko3dduLMeHTbl BbIBPOCOB 06bIYHO OMUCLIBAOTCA Kak
Macca 3arps3HsALLEro BELLECTBa, BbIBPacbiBAEMOro Npu OKUraHUm eAUHNYHON MaccChl TOMIMBA.

KoaddumumeHT BbIBPOCOB MOXHO paccymMTaTb pPasanyHbIMK Cocobamu; B MPUMEHAEMOM MOAXOo4e
NCMoNb3yeTcsl NpUBeAeHHas KOHLEHTPaLMsi 3arpsisHAIOWEro BellecTBa B Bblbpoce U yAeNbHbIN
TeopeTnyeckuii (cTexmomeTpuyeckmnin) obbem oTpaboTaBLUero rasa Al UCMob3yeMoro TomnanBa.
3TOT NOAXOZ NCKIOHaeT HeOBXOAMMOCTb N3MEPEHMS pacxoda oTpaboTaBLLUEero rasa, Kotopoe MOrao
6bl VMeTb BbICOKYK CTerneHb HeomnpeAeNeHHOCT W He MOr/0 6biTb NMPUMEHEHO Ha MHOMMX
YCTaHOBKaX 15 OKUTaHWs.
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B 3ToM noaxoge HEO6XO,£I,I/IMO 3HaTb NCNOJIb3yeMoe TONNMBO, KOHLUEeHTPaL o BpeAHOro BeLllectBa 1
cojep>xaHume Kmcniopoaa.

AHanu3 TOMIMBA, €CN ero MOXHO MPOBECTM, AAeT BO3MOXHOCTb pacCunTaTh YAebHbIA 06bem
OoTpaboTaBLUEro rasa M3 3/ieMeHTHOro aHanmsa. OgHako meToa-19 AreHtctBa CLUA no 3awuTe
OoKpy>atoLLleln cpeabl faeT obbembl OTpaboTaBLUero rasa Ans JH60ro WMPOKO MCMOAb3YEeMOro
Tonamea. Ans Apyroro TOnAvBa (Hanpumep, reHepaTopHbIX ra3os, 6Morasa, HeOYULLLEHHOro
NPUPOAHOro rasa MW raso., Nosy4aeMblX Npu nepepaboTke OTXOA0B) PEKOMEHAYETCS MPOBOAUTL
aHann3 gass MUHUMMN3aLUnn BO3MOXHbIX HeonpeaeieHHOCTeN.

Cnoco6 aHanvsa TOMAMBA: aHanM3 TOMAMBA W pacyeTbl MO Pexmmy ropeHns UCMOoNb3YKTCa ANs
onpegeneHns cTexmoMeTpmyeckoro TpeboBaHNsa K 06beMy BO3gyxa M Cyxoro oTpaboTaBLuero rasa
Ha eAVHMLY Maccbl Tonamea. ObpaTnTe BHUMaHME Ha TO, YTO BaXHO 3HaTb YC/I0BUSA MpPOBefeHNS
aHanun3a, JaHHble KOTOPOro MOryT 6bITb ONYy6AMKOBaHbI, 0COBEHHO AN TBEPAOro Tonamea. PacueTsl
npeanonararoT NUCNOoAb30BaHWE NPUBAMXKEHUS MAeanbHOro rasa. O6bem Cyxoro oTpaboTasLUero
rasa paccymTbiBaeTcs ANA CTaHAAPTHOM KOHLUeHTpaumm Oz, MCMONb30BaHHON AN HOPMUPOBAHUS
KOHLIeHTpauMn BbIBPOCOB 3arps3sHsatollero BellectBa. KoadduumeHT BbIGPOCOB 3arps3HAOLLEro
BelecTBa (EF) MOXeT 6bITb paccumMTaH YMHOXeHMEM MpUBeAEHHOM KOHLLeHTPaL MK 3arpsasHatoLLero
BellecTBa Ha 06beM Cyxoro oTpaboTaBLUEero rasa npu Tol Xe camoli NpMBeAEeHHOM KOHLEeHTpaLmn
Kncnopoga.

B obLeM cnyyae obbembl 0TpaboTaBLUErO ras, NMPOV3BeAeHHOro B pesynbTaTe COKUraHns TONAnBa,
MOXHO PaccynTaTh B COOTBETCTBUM CO CEAYHOLLMU COOTHOLLEHUSIMU.

CxHy  + (X+(Y/4)02 = X CO2 + (Y/2) H20

Ob6paTnTe BHMMaHMe, UTO HeKoTOopas 4acTb KUCI0pOoAa MOXeT 6biTb MofyyeHa 13 Tonamea. Ans
ropeHusi B BO34yxe Kax bl Kybun4ecknin MeTp KUCI0poja CBA3aH B oTHowweHunn (79,1/20,9) c asotom.

O6bem cyxoro oTpaboTaBLlero rasa npu crexvomeTpudeckmx ycnoBusx (DFGVsc) B pacdeTe Ha
efnHMLY Maccel Tonanea (MM obbema B C/lyvae rasoobpasHbIX TOMIMB) MOXHO paccuuTaTb, U
MO3TOMYy 06 beM Cyxoro oTpaboTaBsLUero rasa AN yCIoBUiA, NPMBeAEeHHbIX K HOPMaabHbIM YCI0BUSM
(DFGVrer) pana  TpebyeMoro CTaHA3APTHOIO COAEPXaHWS KUCI0POAa, MOXHO MOAy4uTb 13
COOTHOLLEHNS:

DFGVrer = DFGVsc . (20.9/(20.9-[Ozref]))

KoaddunumeHT BbIOpOCOB 3arpsasHatollero BewlectBa (EF) mMoxeT 6bITb paccymTaH YMHOXEHMVEM
npuBeAeHHON KOHLIEHTPaLMKM 3arpsa3HSALLEero BeLlecTBa Ha O0bbem Cyxoro oTpaboTaBllero rasa
npuv TOW e camol NpMBeAEeHHON KOHLeHTpaumm kncaopoga. Hanpumep, npu 15 % kncnopoga:

EF = [X]15% . DFGV1s

KoadpdurumeHTbl BbIGPOCOB NPUBOAATCS B Pa3fIMUHbIX BUAAX, U BCE OHU OBbIYHO MepecynTbIBatoTCS,
ncnonb3ys dusnyeckne AN Apyrme cBocTea Tonavea.

Hanpumep, koadduumeHT Bbibpoca Tenna (Tak, kak 3TO Aenaetcs B PyKoBOACTBE) MOXeT bbITb
nonyyeH geneHvem koadpouLmeHTa Bolbpoca, pacCHMTaHHbIM Bbille, Ha TEMAOTY CropaHus ToNauBa.
B PykoBoACTBe 3TO COOTBETCTBYeT Hu3Lwein CV TonnvBa.

EFthermal = E
v
rae:

EFthermal ABNsieTCs KO3GOULNEHTOM TEMNSOBOro BbIOPOCA, BbIPAXEHHOIO B eAnHULAX, NMOAXOAALLMX
ANS nonb3oBaTtens (Hanpumep, B r/Tax’;

CV siBNsieTcA HU3LLEl Tena0Tol CropaHunst TONANBA B COOTBETCTBYHOLLIMX eAMHULAX, MOAXOAALUMX ANS
ko3¢ PuumeHTa BbIOpOCa.
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MeTog 19: USEPA npnBOANT CTEXMOMETPUYECKNA 06bEM CyXOro O0TpaboTaBLUero rasa Ans XUAKoro
Tonaunea. JaHHble USEPA MoxHO HainTh B MeToge 19 USEPA (CBog PepepanbHbix HopmaTuBHbIX
AktoB CLUA, Pasgen 40, Yacte 60, MpunoxeHwe A). JaHHble US EPA no kos¢ouumeHty F
npeacTasneHbl Kak 06BbeM cyxoro otpaboTaBLuero rasa npu 20 °C, CBS3aHHOMO C BbICLUEN TeMN10TOoM
cropaHuva torimea. Yaiosmsa US EPA He coBnagaroT € UCNonb3yeMbiMy B PykoBoacTBe (Ha OCHOBe
HUM3Lel TenioThl CrOpaHnst) UK KOHLEHTpauumn B Belbpoce, 06bIYHO NpuBoAMMas B EBporne (cyxoii
ras npu H.y. — 0°C, 101,3 kla), 1, Kak cneaCcTBue, 3TV AaHHbIe TPEBYHT HEKOTOPLIX MPeobpa3oBaHUi.
Mpwn pacyeTax NCNOb3yeTcs NPUBAVXKEHME njeanbHOro rasa.

MeTtoa USEPA onuncaH Ha cainTe www.epa.gov/ttn/emc/methods/method19.html , a ko3$durumeHTsl F
NPUBOAATCA Aanee.

Fd" Fw? Fc
Tun
dscf/10°¢ wscf/10° scf/108
TOonM/iBa

dsem/fbi b.T.E. wsem/ bk b.T.E. sem/fbx b.T.E.
Yronb
Anmpayum? | 2.71-107 10100 2.83107 10540 0.530-107 1970
5:0”/7’{ MREIL 1 263107 9780 2.86-107 10640 0.484-107 1800
Juzrum 265107 9860 321107 11950 0.513107 1910
HedTo? 247107 9190 277107 10320 0383107 1420
a3
Mpupodneid | 2.34107 8710 2.85107 10610 0.287-107 1040
Mponar 234107 8710 2.74107 10200 0321107 1190
Byman 234107 8710 279107 10390 0337107 1250
[pesecura | 2.48107 8710 - - 0.492107 1830
fgs:ec”a” 2.58-107 9240 - - 0.516:107 1920
BbiToBbIe 2.57-107 9600 - - 0.488:107 1820
oTX0pbl
Teepable
oTXOAb! i 9570
MpumeyaHme:

1) onpegensetca B cTaHAAPTHLIX ycnosusax: 20°C (68°F) n 760 mMm. pT.cT. (29.92 4. pT. CT.)
2)  knaccndpuumpyetcs cornacHo ASTM D 388
3) Cblpas HedTb, OCTaTKM HePTENPOAYKTOB UM OUMLLEHHAA HeDTb

Ncnonb3ytoTca koadduumeHTsl Fd — OHWM NpeacTaBAsOT CTEXUMOMETPUYECKUA 0Bbem Cyxoro
oTpaboTaBLUero rasa B pacyeTe Ha eAuHULY noTpebnsemoit aHeprun. KoadoduumeHTsl Fw 1 Fe
npeacTaBasoT 06beM BlaXXHOro oTpaboTaBLlero rasa 1 o6bem CO2 COOTBETCTBEHHO.

Mpexae Bcero, rmnepecyMTbIBaeTcs 0bbem Ccyxoro oTpaboTtaBwero rasa USEPA  npwu
CTEXNOMETPUYECKUX YCNOBUSAX, 4TOBbl MONyunTb 06bem oTpaboTaBliero rasa (DFGVrer) ans
Tpebyemoro cogepxxaHusi KUCN0poaa Npu H.y. U AN HA3LWeN noTpebasemMor sHeprin.

Fd' = Fd . (273/293). ((CVBbICLLI)/CVHI/IBLLI))

34eck:
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Fd' - cTexvoMeTpuyeckmin o6bem Cyxoro oTpaboTaBLUero rasa fnpu H.y. B pacyeTe Ha eAuHWLY
yncToli noTpebnsemoli sHeprum - M3/x

Fd - koadpduumeHT US EPA (20 °C 1 0bLyasa notpebnsemas sHeprus)

273/293 -nonpaBka No 06beMy — OTHOLLUeHMe TemnepaTyp B KenbBUHaXx

O6paTnTe BHUMAaHME, YTO MPU 3TOM HYXKHO 3HaTb OTHOLLEHMEe BbICLUEl TeMNOThl CrOpaHns TOMAnBa
K Hu3wein. [MokasaTenbHble OTHOLUEHWS, MPUBEAEHHbIE HUXE, OCHOBBLIBAOTCA Ha  JaHHbIX
BenukobputaHum (DUKES 2007).

Tonnuso CVebicw CVinsw EavHMua usmepeHusa OTHOLUEHMe Bbicleii/Hu3wei
Yronb ona | 26,2 24,9 rox/t 1,05

3NEKTPOCTaHLUUN

MpomblIwNeHHbIN 26,6 25,3 TOs/T 1,05

yronb

[peBecuHa 11,9 10 TOs/T 1,08

Taxenoe amsenbHoe | 43,3 41,2 rOsx/T 1,05

TONANBO

Fasoin 45,6 43,4 TOsx/T 1,05

MpupoaHblit ras 39,8 35,8 MO/ M3 1,11

Tenepb MOXHO paccumTaTb 06beM CyXoro OoTpaboTaBLUero rasa npu CTaHZapTHOM COAepXKaHuu
Kucnopogaa:

Farer = Fd' (20.9/(20.9-[Oazref]))

KoappuumeHT BoIOpOCOB 3arpasHstoLLero BelecTBa (EFthermal) MOXET ObITb pacCUMTaH YMHOXEHNEM
npviBeAeHHON KOHLIEHTPaLMK 3arpsasHsOLLEero BellecTsa Ha 06beM Cyxoro oTpaboTaBLUero rasa
npw TO e caMoli NpUBeAEeHHON KOHLeHTpaLuun kncnopoga. Hanpumep, npu 15 % kncnopoga:

EFthermal = [X]1s% Fdis%

KoaddumumeHTbl BbIGPOCOB  BbIPaXalTCs  pPasAMyHbIMK - cocobamu, U BCe OHU  OBbIYHO
nepecynTbIBAOTCA, NCMONb3ys GU3NYecKne UaKn 4pyrie cBoMCTBa TOMAMBa.

Hanpvmep, ko3dpduLMeHTbl BbIGPOCa MacCbl MOXHO MOJYYUTb YMHOXeHWeM Ko3dduumeHTa
TENM0BOro BbI6POCa, PACCUNTAHHOIO BbILLE, Ha HM3LLIYHO TeMI0Ty CropaHus TonamBa.

EF = EFthermal CV
rae:
EFrenn - K03¢¢I/ILLI/IEHT TenaoBoro Bb|6poca, Bblpa)KEHHbII7I B eANHULAX, KOTOpble NoAXo4AaT And

none3osartens (Hanpumep, r/IAx;

CV - HM3LWas TenioTa CropaHns TOMIVBA B NMOAXOASALLMX eAMHMLAX, KOTOPble MOAXOAST K eAUHNLLAaM
Ko3pPurLmeHTa BbIOpOCa.
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PrUcyHKM ¢ npuMmepaMn AN KOPPensaumm KOHLEeHTpaumii Belbpoca ¢ KoaddurumeHTamm Beibpoca 13
meToza 19 USEPA meTog 19; koadduumeHTsl F npueegeHsl Ha puc. C1 un C2.
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Koad puumeH Tl BLIGpOCOB 1 KoHUEeHTpauvm

1000
900
800
=
g
Q2 700
Z
&
% 600
g — Yronb (6% 02)
3 500 — OpesecuHa (6% 02)
N3 TonmmBo, ras (3% 02)
a — Tonmwmeo, ras (15% 02)
£ 400
3
s
E
s
€ 300
k=3
o
o
=z
200
100
0 100 200 300 400 500 600 700 800 900 1000
KoHueHTpauus Bei6poca, Mr/M3 cyxoit B cT.ycnosusx (0'C, 101.3 KMa) npu cT.coaepxanuu 02
Puc. E1. Koa¢ppuumeHTol BblGpoca — Bbi6paHHble TOM/MBA W NpUBEAEHHbIE
KOHLeHTpauum go 1 000 mr/m3
200
180
160
=
E 140
=
Z
&
C 120
g' — Yronb (6% 02)
H — [pesecuHa (6% O2)
g 100
© Tonnuso, ras (3% 02)
é — TonmwBo, ras (15% 02)
£ 80
g
E
H
5 60
[
]
=
40
20
0 T T T T T
0 20 40 60 80 100 120 140 160 180 200
KoHueHTpauum BbiGpocoB, Mr/M3 cyxue B cT.ycnoBusx STP (0'C, 101.3 KMa) npu cT.conepxaHumn O2
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MpunoxeHwue F. KoadhcdunumeHTbl BIOpOCOB U3 60nee paHHUX BbinyckoB PykoBoacTBa
Fnasa B111

Ta6nuua 24: KoadpouumeHTbl Boi6poca NOx [F/TA>k] AN yCTaHOBOK A1 OKUraHns

Tennosas MOLLHOCTL koTna (MBT)
>=300%2 >=50 1 < 30032
Tvin Tonavea Koa Type of boiler® Type of boiler
NAPFUE DBB/koTten?” WBB FBC | DBB/koten?” WBB
CFBC

M. Tabnauuy M. Tabnuuy
s |yronb hc | KokcoBaHve 101 cM. Tabanuy 25 25 70" | cm. Tabnuuy 25 25

M. Tabnauuy M. Tabnuuy
s | yronb hc | nap 102 M. Tabnunuy 25 25 70" | cm. Tabnuuy 25 25

M. Tabnauuy M. Tabaunuy
s |yronb hc | nonybuUTyMMHO3HBIN 103 cM. Tabanuy 25 25 70" | cm. Tabnuuy 25 25
s |yronb bc | 6ypbllh yrons/AnrHnT 105 cM. Tabnunuy 25 70" | cm. Tabnuuy 25
s |yronb bc | 6pukeTsbl 106
S | KOKC hc | KokcoBas neyb 107
S | KOKC bc | Kokcosas neyb 108
s | kokc 6eH3nH 110 300"
s | 6uomacca ApeBecvHa 111 200M19)
s | bnomacca ApeBecHbIV yronb 112
s | 6uomacca Topd 113 300128 300"
S | oTXoAbl MyHULMNAaNbHblE 114
S | OTX0AbI NMPOMbILLNEHHbIE 115
S | oTxoabl ApeBecrHa 116
S | oTxoabl CeNbCKOX03ANCTBEHHbIe 117
I KnaKoe OCTaTOUHbIV HedTENPOAYKT 203 210079 260128, 155 - 150"29), 17029, 190139, 210130
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TOM/IMBO 296920
XUAKoe
| | Tonnnso rasowin 204 64 - 682" 100"
XunaKoe
|| Tonamneo AV3enbHOoe TONANBO 205
|| kepocuH 206
|| Tonanso MOTOpHOEe 208
| | HadTa 210
YepHbIi
|| wenok 215
g |ra3 NpVPOAHLI 301 170", 48 - 3332223 125129, 150"29), 48 - 33322)23124)
g |ras OKUXKEHHBI HedTSAHOI ra3 303 88 - 33323124 88 - 33323124
g |ra3 KOKCOBbIV 304 150", 88 - 3332324 110129, 130729, 88 - 33323)24)
g |ras3 JIOMEHHBIN 305 95", 88 - 3332324 65125, 80"26) 88 - 33323)24)
g |ra3 KOKCOBBbIVi 1 JOMEHHbI 306 88 - 33323124 88 - 33323124
g |ra3 oTpaboTasLunii 307 88 - 33323124 88 - 33323124
g |ra3 HedTe3aBoACKOM 308 88 - 33323124 140", 88 - 3332324
g |ras 6voras 309 88 - 33323124 88 - 33323124
g |ras 13 rasoBoro gerta 311
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Ta6bnuua 24: npopo/mKeHne

TennoBas MOLWHOCTb KoTna (MBT) HeT
550 1 <3003 <50 cneundukaumm
CORINAIR 90%9
Tun koTha Tun koTna [a3oBble Typ6UHbI CTaumoHapHble gBuratenn
FBC GF DBB/KkoTen?” WBB FBC GF
PFBC | CFBC PFBC | CFBC | AFBC SC ccC @] N|
150" | 70" |150" 180M31, 230129 70" 150" 54544
150" | 70" |150" 180M31, 230129 70" 150" 36.5- 7614
150" | 70" |150" 180731, 230129 70" 150" 20.5-1,683%
150" | 70" |150" 180131, 230129 70" 150" 180 - 380%
33.3-175%
300" 300" | 300"
200", 33 -
115" 200", 33-115" 200115 50 - 20044
160" | 100" 230" 280" 160" | 100" 150 - 2404
90 -
90 - 4630417 46310117) 220%
139 - 140'® 139-140'®
80 - 20044
88°) 1604
140"29, 18030 250%) 1,090-1,200% 24 - 3704
120 M39), 350"33), 38034,
80", 100" 780136 100 - 1,200%9 50 - 26944
100 - 7004, 30040 600"3742), 1,200"8) 1,000M4042), 1,800M3942)
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18044

20 - 4404
1000, 48 - 60013742 1,00014042),
33322:23)24) 150 - 360%) 1,200138)42) 1,80013942) 22 - 350%

1 884)'4” 1 874),41)

88 - 33323249 35-100%
901),23),24) 70 - 57144)
88 - 33323124 6.7 - 3304
88 - 33323124
88 - 33323249 35-3274
140123124 150-15149 35-140%
88 - 33323124 60
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15,

KOTeN 3HepreTMyeckoin yctaHosku: 1129, koTen B KoMmMmepueckom cekTope: 33, koTen B

" CORINAIR 1992 /80/, 6€3 NepBUUHbIX MeEP NpOMbILLIeHHOM cekTope: 1159
© KoTen aHepreTuyeckoli yctaHoBky (GF): 1409, koTen B KoMMepUeckoM cekTope: 463%), oTkpbiToe
2 Ratajczak 1987 /103/, Kolar 1990 /17/ OKMraHvie B KOMMep4eckom cekTope: 39 kr/Mr oTxo40B
3 Lim 1982 /91/, Kolar 1990 /17/ ™ GF:90-180%
'® NpoMbILLNEHHOe CKWraHwe (KpynHble Tonkum): 140%, NMpombilneHHoe OkuraHue (HeGonbluue
4 Mobley 1985 /96/, Kolar 1990 /17/ Tonku): 1399
S LIS 1977 192/ 9 DBB (anekTpocTtaHuun): 240", 2459, 2967, 2700
20 koTen 3HepreTU4eckoit yctaHoBkum: 2019, koTen B KOMMepueckom cektope: 1559, koTen B
® Radian 1990 /102/, IPCC 1994 /88/, 63 NepBUYHbLIX Mep NpPOMbILLIEHHOM cekTope: 1619
7 UBA 1985 /111/, Kolar 1990 /17/ 21) KoTen saHepreTMUecKol ycTaHoBKU: 68%, KoTen B KOMMepUeckom cektope: 649
22) KoTen 3HepreTMYeckoli YCTaHoBKM: 2679, koTen B KOMMepueckom cekTope: 48%, koTen B
8 Kolar 1990 /17/ NPOMBILLAEHHOM cekTope: 679
9 Bartok 1970 /75/, Kolar 1990 /17/ ) 3pekTpocTaHums: 160%, 170", 18510, 190, 2159, 33313
9 Kremer 1979 /90/, Kolar 1990 /17/ 29 npomblWwneHHoCTb: 88%, 100™
™ UBA 1981 /110/, Kolar 1990 /17/ %) 50-100 MBTT
2 LIS 1987 /93/ 26100 - 300 MBTT
'3 Davids 1984 /81/, Kolar 1990 /17/ 27) DBB N1t OKUraHUs yras; KoTen 415 ApYrnx TUNoB TOMnamnBea
' Ministry 1980 /95/, Kolar 1990 /17/ 28) CKUraHve ¢ HaCTeHHbIM PACMoOXEeHNEM Fropenok

29

OKnraHme C yrnoBbiM pacnosioXXeHneM ropenok
30;

OKUTaHne ¢ HaCTeHHbIM/HUXHUM pacnonoXeHmnem ropenok
31

OKnraHme c HaCTEHHbIM/yF}'IOBbIM pacnoioXeHneM ropesiok
32

KoadduumeHTbl BoI6pOCOB [/TAX] AaHbI CO 3HaYeHMeM MNONHOM MOLLHOCTL paboyero pexmnma.
33

HeT cneyndukaumm
34)

¢ Anddy3nOHHOM TONKOM
35,

COBPeMeHHbI C NpeABapuTebHbIM CMecuTeneM
36,

BblAeNnAaeTca OT aBNaUMNOHHbIX AeraTeneM
37

KamMepa BrnpbiCKa
38,

NPSMOI BNPbICK
39,

4-TaKkTHble ABUraTenu
40

2-TaKTHble ABUratenu

8033, 250133, 160 - 480739, 650136

100033

O6pasosaHne Tepmuyeckoro NO Hambonee cBA3aHO C TemrepaTypoil ropeHusi, 4em C

4

42

43
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YCTaHOBKOW TOMKW B KoTne /64/. CnejoBaTenbHO, KO3POULMEHTbI BbIGPOCOB He AaHbl Mpwu
Pa3nNYHON yCTaHOBKe TOMKM (Hanpumep, OKUraHme € yrioBbIM PacnooXeHnemM ropenok).

4 NaHHble CORINAIR90 06 ycTaHOBKaX 4Nt CKUFaHWS NMPEACTaBASIOT MX Kak TOUeYHble UCTOYHUKIA
C TENN0BOM MoLHOCTLIO > 300, 50 - 300, <50 MBT

4) NlaHHble CORINAIR90 06 ycTaHOBKaXx A1t CKUTraHUA NPeACTaBAAOT UX Kak TOYeUHbIE UCTOYHUKM

4 AP42 /115/
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Ta6nunua 25: KoadpoduumeHTsl Boi6poca NOx [r/TA>K] AN ©KUraHma yrasa cornacHo mogenu (cm. MpunoxxeHns 4 n 5)

TennoBas MOLLHOCTb KOoTNa [MBT]

>= 502
Tun Tonnmea CrtpaHa, rae Kog, Hu Twn koTna
fobbiBaeTcsi yrons | NAPFUE [MAx/kr] DBB WBB
(no macce)
T4yov 41 T4Y2 T43 T44 T40 1 T42 T43 T44
n=0 n=020 n=045 n=045 n=0.60| n=0 n=0.20 n=0.45 n=0.40 n=0.60
s | yronb | hc | ABcTpanus (101) 34 568 454 312 312 227 703 562 387 422 281
KaHaga (101) 33 500 405 278 278 202 627 501 345 376 251
Kutaii (101) 32 413 331 227 227 165 512 409 281 307 205
Konyméus (101) 32 535 428 394 394 214 662 529 364 397 265
Yexns (101) 34 483 387 266 266 193 598 479 329 359 239
PpaHumns 101 35 374 299 205 205 149 463 370 254 278 185
FepmaHusa RAG 102 35 384 307 211 211 154 476 381 262 285 190
lFepmanua  [Apyrune
KOMMaHnK 101 30 495 396 272 272 198 613 490 337 368 245
CHI (101) 32 308 247 169 169 123 382 305 210 229 153
BeHrpus 101 34 401 320 220 220 160 496 397 273 298 198
NHana 103 30 551 441 303 303 220 682 545 375 409 273
HOxHas Adppuika (101) 32 569 456 313 313 228 705 504 388 423 282
CLUA (101) 34 563 450 310 310 225 697 558 383 418 279
BeHecyana (101) 34 588 471 324 324 235 728 583 401 437 291

n=0 n=020 n=045 n=0.40 n=0.60

s | yronb | bc | Yexus 105 28 506 405 278 304 202

lFepmaHusa
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- paiioH PeliHa 105 27 325 260 179 195 130

- LeHTpanbHas

FepmaHus 105 25 504 403 277 302 202

- BoctouHas

FepmaHus 105 26 539 431 296 323 215
BeHrpus -1 105 36 379 303 208 227 151
BeHrpus -2 103 28 379 304 209 228 152
MonbLia 105 25 531 425 292 319 213
MopTyranuns 105 25 461 369 254 277 185
Typuwms -2 103 27 725 580 399 435 290

" KoadoduumeHTsl BoIGpocoB [/ ] AaHbl CO 3HaUEHNEM MOTHOW MOLLHOCTY paboyero pexuma.

2 TY0 ... TY4 = Hanbonee NCNob3yeMol CoUeTaHne NepBUYHbLIX Mep; 1N = 3GGeKTUBHOCTL coKpaLleHus [ ] THO - HeT NepBUYHBLIX Mep
TY1 - oAMH BapunaHT nepBuYHbIX Mep: LNB;
TY2 - ABa BapmnaHTa nepsuyHbIX Mep: LNB/SAS
TY3 - ABa BapmnaHTa nepsnyHbIX Mep: LNB/OFA

TY4 - Tpy BapraHTa nepsuYHbIX mep: LNB/SAS/OFA
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Ta6nuua 26: KoappuumeHTbl BbI6poca HMOC [r/TA>K] ANA YCTaHOBOK ANSl OKUraHUA

Tennosast MOLLHOCTb KoTAa (MBT) HeT
Tun Tonnvea >=50 <30 cggiTﬁlrllé{a;(;?
Kog lasosble | CTaunoHapHble
NAPFUE KoTen GF KoTen TYPOUHbI ABuraTtenu

s |yronb hc | kokcoBaHune 101 39,30% 502 600" 39
s |yronb hc |nap 102 39, 30? 502 600" 1-159
s |yronb hc | nony6uTyMMHO3HbI 103 39,30% 502 600" 1.5-159
s |yronb bc | 6ypblit yrons/nurHnT 105 3023 502 1.5-159
s |yronb bc |6pukeTb 106 150"
s | kokc hc | kokcoBasi nevb 107 120 5-158
S |KoOKC bc | kokcoBasi neub 108
s | kokc 6eH3UH 110 1.59
s |6uomacca ApeBecnHa 111 802 1009, 150", 4009 10 - 489
s |6buomacca ApeBecHbIN yronb 112
s |6uomacca TOpd 113 3023 302 3-489
S | OTXOAbI MyHULMNaNbHbIe 114 109
S |oTxoabl NMPOMBbILLNEHHbIE 115
s | oTxoabl ApeBecuHa 116 40 - 489
S | oTXoAbl Ce/IbCKOXO03AMCTBEHHbIE 117 509
| |>Xunakoe Tonameo 0CTaTOYUHbI HedTENPOAYKT 203 1023 37 507 1.5-47.6%
| |xnakoe Tonaneo rasoiin 204 52 15" 52,1.5-27|1.5-1007, 100? 1.5-9.39
| |>wakoe Tonameo AV3esibHOe TONAMBO 205
| |kepocyH 206 30
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| |Tonnmeo MOTOpHOE 208

| |HadTa 210 39

| | YepHbIi LWenok 215 39

g |ras NPUPOAHBIi 301 52 52,2.5-47 2002 2-49
g |ra3 OKUXKeHHbI HedTsaHOl ra3 303 2-2.6%
g |ras KOKCOBBIiA 304 2.5-1679
g |ra3 AOMEHHbI 305 1-2.59
g |ras KOKCOBBI 1 JOMEHHbIN 306

g |ra3 oTpaboTaBLUN 307 2.59

g |ra3 HedTe3aBoACKOM 308 252 2.57 2.1-109
g |ras 6vioras 309 2.59

8

ras

13 ra3oBoro gerrd

311

VLIS 1977 /92/ 2 CORINAIR 1992 /80/

CpaBHeHus /24/

3) Tonbko DBB

4 noTpebuTenn ¢ Manoii HarpysKkoii, Ana cpaBHeHus /24/

5)

SNeKTpoCTaHunn,

&) laHHble CORINAIR90 06 ycTaHOBKaxX ANst OKUTaHUA MPeACTaBASOT MX Kak TOYeYHble MCTOUHUKM C TEMI0BOM MOLLHOCTBI0 > 300, 50 - 300, <50 MBT

7) laHHble CORINAIR90, ToUeUHbIe NCTOYHWKN

ANnd
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Ta6nuua 28: KoadppuumeHTbl Bbi6poca CO [r/TAXK] ANA YCTaAHOBOK A1l OKUTaHNA

Tun oKMraHms

OxuraHvie B
KOMMepUYeCcKoM
OKMraHne Ha 31eKTPOCTaHLMAX cekTope CKUraHvie B NPOMBbILLIEHHOM CEKTOpE rasosble | CTaumoHapHble
Tun Tonnnea OUHBI BUraTenu
Koa |DBB/WBB/ o «oten | GF | DBB/WBB/ o R A
NAPFUE | kotnbl” koten"
cToKep cTOKEp
3abpacbiBaTesib | nepessIKHON 3abpackiBaTesib | NepessKHON
s |yronb hc | kokcoBaHwve 101 14?9 1212 1953 9.7%,13% 812, 1159 97.2%
s |yronb hc | nap 102 143 1213 1953 9.7%,13% 1159 9.7
s |yronb hc | nony6UTYM1UHO3HbIR 103 14?9 1212 1953 9.7%,13% 812, 1159 97.2%
s |yronb bc | 6ypeblii yrons/anrHmT 105 143 1213 1953 162,134 133%,115% 1607
S |yronb bc | 6purikeTbI 106
S | Kokc hc | kokcoasi neyb 107
S | KOKC bc | kokcoBas neub 108
S | Kokc 6eH3VH 110
s |6romacca JpeBecrHa 11 1,473% 1993 1,504%
s | bromacca JpeBeCHbI yronb 112
s | bromacca Topd 113
s |oTxoabl MyHULMNabHbIe 114 9836 199 199,963, 42 kr/mr3®
S |oTxoabl MPOMbILLIEHHbIE 115
S |oTxo4bl JApeBecnHa 116
s | oTxoAbl CeNIbCKOXO3ANCTBEHHbIE 117 58 kr/mr3®
xunakoe
| |Tonnveo OCTaToOuHbIN HedTenpoaykT [ 203 153 172 153 10-150 100"
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Xungxoe
| |Tonaveo rasoiin 204 15% 16 129 10-20"| 12-1,130"
20.6™
Xungxoe
| |Tonaneo An3eNibHoe ToNIMBO 205
| | kepocnH 206
| | Tonaneo MOTOpHOe 208
| |HadTa 210
YepHbIl
| | wenok 215
g |ra3 NpYPOAHbIA 301 19 9.6Y 179,139 10-20'9, 323
g |ra3 OKMXKEHHBIN HepTAHOM ra3 303
g |ra3 KOKCOBBI 304
g |ra3 JAOMEHHbI 305
g [ras KOKCOBBbI 1 JIOMEHHbIN 306
g |ra3 0TpaboTaBLUMi 307
g |ra3 HedTe3aBOACKOIA 308 10'9
g |[ras 6roras 309
g |ra3 113 ra30BOro JerTa 31
"' DBB/WBB ans cxuraHus yras; Koten Ans Apyrvx TUnoe Tonavea
2 EPA 1987 /85/, CORINAIR 1992 /80/
3 Radian 1990 /102/, IPCC 1994 /88/, 6e3 NepBUYHbIX Mep
4 OECD 1989 /100/, CORINAIR 1992 /80/
3 CORINAIR 1992 /80/, uacTb 8
® ropeHue Ha pelueTke 6e3 cneuuduKaLmi
7 manoe okuranve 19 r/TAx, KpynHoe cxuraHve 96 r/TAx
® OoTKpbITOE OKUraHne
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9 [aHHble CORINAIR9I0 06 ycTaHOBKaX ANs CKUFaHVS MPeACTaBASIOT UX KakK TOYeYHble MCTOUYHVIKM C TeMNI0BOM MOLLHOCTLI > 300, 50 - 300, <50 MBT
9 AaHHble CORINAIR90, TOUEUHbBIE UCTOUHUKM
" AP42 /115/
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rnasa B111(S1)TuUv1

Ta6nuua 8.2a. KoapduumeHTbI BbIGpOCa NPU CKUTaHUU KAMEHHOrO0 yras

Tonnuso NAPFUE Kogbl HO OnucaHue Bupga Moapo6Hble cBeaeHUA o Koadduument Bbibpoca MpumeyaHua
AeATeNbHOCTU AeATeNbHOCTU
KameHHbI# yronb OKBY TY10 TY2s
BUTYMUHO3HBIN yronb 101 PasnuuHble JneKTpocTaHums, TKaHeBbl GUNLTP 6 6 5 CEPMEIP ‘BAT’
TENN03NEKTPOCTAHLMA, s
TENN0Ban CTaHUmMA <20 mr/Hm
3N1eKTPOdGUALTP (MM TKaHEBbI 15 12 6 MacwTtabuposaHo u3 koabouumeHta ESP
dunbTp) CEPMEIP . OKBM npusegeHo K
HOMMWHa/NIbHOMY NPefeNbHOMY 3HAYEHUIO
3
<50 mr/ Hm 100 mr/ Hm?
3anekTpoPuUNbLTP 30 25 12 M3 CEPMEIP gna nonybUTYMUHO3HOrO yras
‘BbICOKOIPEKTUBHbIN anekTpodunbTp’,
3
<100 mr/ Hm OKBY  npuBegeHo K HOMWHANbHOWM
npesensHon BenndmHe
100 mr/ Hm?
anekTpoPunbTP 140 70 17 CEPMEIP
CTapblii/TPagnUMOHHBbIN
<500 mr/ Hm3
Mogaynb ¢ MHOTOLMKAOHHBIM 100 60 35 CEPMEIP
nblieynaBauBaHueM
Mopgynb, 6e3 mep cokpalleHus 500 250 100 CEPMEIP (Mpum.: Takas 6onbluas
BbI6GPOCOB MU C LUKNOHHBIM KOHLEHTpauma Bbibpoca NnpUMeHMMa NuLb
nblieynaBauBaHueM K HECKO/IbKUM  YCTaHOBKaM, ecnm
npumeHuma BoobLe
MonybUTYMUHO3HBIN 103 PasnuuHble JneKTpocTaHums, TKaHeBbIN GUNLTP 6 6 5 CEPMEIP ‘BAT’
yrono TENN03NEeKTPOCTaHLMA, 5
Tennosan CTaHumA <20 mr/ Hm
3NEKTPOPUNLTP (MM TKAHEBbBIN 15 12 6 HopmuposaHa no KoapdpuumeHty ESP
CEPMEIP (OKBY npvBeaeHo K
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Tonnuso NAPFUE Kogbl HO OnucaHue Bupga Moapo6Hble cBeaeHUA o Koadduument Bbibpoca MpumeyaHua
AEATENbHOCTU AeATeNbHOCTU
dunbtp F) HOMWHaNbHOW  NpegenbHOW  BeAUYUHe
100 mr/ Hm?)
<50 mr/ Hm3
3anekTpoduUNbLTP 30 25 12 MonybutymuHosHbit yrono CEPMEIP ¢
5 ‘BbICOKO3bPEKTUBHBIM 3/1€KTPODUABTPOM’,
<100 mr/ Hm OKBY  npvBegeHo K  HOMMWHa/NbHOMN
npeaensHoi seanumHe 100 mr/ Hw3
3anekTpoPUNbLTP 140 70 17 CEPMEIP
CTapbIii/TPagULMOHHBIN
<500 mr/ Hm?
Moaynb € MHOTOLMKAOHHbIM 100 60 35 CEPMEIP
nblneynaBnnBaHMem
Mogynb, bes3 mep no 500 250 100 CEPMEIP (MeHbLUniA n3 OBYX
COKpalleHnto BbIGPOCOB MAKN C koadpduumentos OKBY, 800 r/TAx ans
LMKNOHHBIM HebonbWMX ycTaHOBOK 6e3 mep no
nblneynasnusatenem COKpalleHuto  BbIGpPOCOB  Npu  TaKoW
BbICOKOW KOHLLeHTpaLum Bbibpoca, KoTopas
NPUMEHUMA  /MWWb K HECKONbKUM
yCTaHOBKaM, €C/iM NpUMeHUMa BoobLue)
Kokc 107 1.A1b MepepaboTka HedTH HeKoHTponupyembiii Bug, 500 250 100 Kokc Bpag nv 6ygeT MCNonb30BaH Kak

AEeATENBbHOCTN

nepeBuMYHOE TOM/IMBO, MPU COBMECTHOM
CKUraHUK cneayet MCnonb3oBaTh
K03pOULMEHT ANA NePBMYHOrO TONAKUBA
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Ta6nuua 8.2b. KoadppunumeHTbl BLIGPOCOB NpU CKUraHNM Gyporo yrns

Tonnuso NAPFUE Koabli HO OnucaHue Bupga Noapo6Hble cBepeHus o Koadduument Bbibpoca MNpumeyaHuna
AEATENIbHOCTU AEATENbHOCTU
OKBY TY10 TY2s
Bypbliit yrons 105 PasnnyHble JNeKTpocTaHLuma, CoBpemeHHble TKaHeBble 9 8 6 CEPMEIP ‘BAT’
TENN03NEKTPOCTaHLMA, unbTpsl < 20 Mr/ Hw®
TenNoBan CTaHUuMA
BblcOKOapPeKTUBHbIN 40 30 14 CEPMEIP
3NEeKTPOGUALTP (MK TKaHEBBbI
dunbTp)
TpagnumnoHHaa KpynHasa 100 60 35 CEPMEIP
YCTaHOBKA C MHOTOLMKIOHHBIM
nblaeynaBaAMBaHMem
Topd 113 PasnuyHble DNeKTPOCTaHLUMA, CoBpemeHHble cpeacTea 9 8 6 CEPMEIP
TENN03NeKTPOCTaHUMA, COKpaLleHua BbI6pOCOB
Tennosas cTaHuua (TKaHeBbI GuabTp) < 30 mr/ Hm?
3ddekTnBHBIE cpeacTea 20 15 10 OKBY HOpmMMpOBaHbl MO Mpeae/bHON
COKpalleHus BbIbpocos, < 50 mr/ BenYmMHe Bbibpoca B 50 mr/ Hm?
Hm3
3dbdeKTnBHbIE cpepacTea 40 30 20 OKBY HOpmMMpoBaHbl MO npeaesbHOWM
COKpaLlleHus BbI6POCOB, Be/numMHe Bbibpoca 8 100 mr/ Hm?
<100 mr/ Hm3
TpaguuMOHHas TexHoNormaA 120 40 20 CEPMEIP
TpagnunoHHas Hebosblas, 300 40 20 CEPMEIP
MHOTOLIMKIOHHasA
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Ta6nuua 8.2c. KoadpdpuumeHTbI BbIGPOCOB NPY COKUFaHMU NMPOYEero TBEPAOro ToNvBa

Tonauso NAPFUE Koabl HO OnucaHue Buga NoapobHble cBeaeHUA o KoaddpuumeHT Bbibpoca MNpumeyanus
AeATeNbHOCTU AeATeNbHOCTN
OKBY TY10 TY2s
boiToBble  TBepgple | 114 PasnuyHble dNeKTpocTaHuma, dddekTusHble cpeacTea 15 13 10 CEPMEIP  (Mpum.: 3TOT Ko3dduUMEHT cnepyeT
oTxXoApbl TENN03NeKTPOCTaHUMA, COKpaLLeHuA 8bI6pOCOB MCNoab30BaTb C OCTOPOXKHOCTbIO, MOCKONbKY
TennoBan CTaHumA (HAT) CMraHMe OTXOA4O0B 4YacTo  HaxoAuTcA  Nop,
KOHTpONem HaLMOHaNbHbIX/MEXAYHAPOAHbIX
HopmaTnBOB Npu 6onee cTpormx TY)
TpaAnUMNOHHbIE cpeacTea 100 70 55 CEPMEIP  (KOHTpoavpyemoe ONTUMMINPYyEMOE
COKpaLlleHus BbIbpocos ckuranue), (Mpum. aToT KoaddUUMEHT cneayeT
MCNO/Ib30BaTb C OCTOPOMKHOCTbIO, MOCKO/IbKY
CMraHMe OTXOAO0B 4acTo  HaxoAuTcA  Nop
KOHTponem HaLMOHaNbHbIX/MEXAYHAPOAHbIX
HOpMaTMBOB Npu 6onee cTporux TY)
MpomblwneHHble 115 PasnuyHble DNeKTPOCTaHLUMA, SddeKkTnBHbIE cpeacTea 15 13 10 CEPMEIP  (Mpum. 3TOT Ko3ddUUMEHT cnepyer
oTxXoAp! TENN03NeKTPOCTaHUMA, COKpaLleHna BbI6pOCOB MCNO/Nb30BaTb C OCTOPOMKHOCTHbIO, MOCKONbKY
TennoBan CTaHuuMA (HAT) CKUraHMe OTXOA0B YacTO  HaxoAWTCA  noj
KOHTpONem HaLMOHaNbHbIX/MEXAYHAPOAHbIX
HOpMaTMBOB Npu Bonee cTporux TY)
TpaAnuMOHHbIE cpeacTea 100 70 55 CEPMEIP (HeKoHTponupyemoe,
COKpalLeHus BbIbpocos ONTUMU3MpPOBaAHHOE CKuranue), (Mpum. 3TOT
KoabPpuumeHT cnepyet Mcnonb3oBaThb c
OCTOPOMKHOCTbIO, MOCKOJIbKY CXKWUraHWe OTX0A0B
vyacTto HaxoauTca nog, KOHTpONem
HaLMOHa bHbIX/MEXKAYHAPOAHbIX ~ HOPMAaTMBOB
npu 6onee ctporux TY)
Bonee paHHue, Hebonblume 600 350 210 CEPMEIP (HeKoHTpoNupyemoe,

6e3 cpeacTs  COKpalleHus
BblbpoCoB

ONTUMU3MPOBaAHHOE CKuranue), (Mpum. 3TOT
KoadduumeHT  cneayet MCNob30BaTh c
OCTOPOMKHOCTbIO, MOCKO/IbKY CXWraHue OTX0A0B

YyacTto HaxoauTca noag KOHTpO/IEM
HaLJ,MOHaﬂbeIX/Me)K,quapO,EI,HbIX HOpMaTunBOB
npu 6onee ctporux TY)

PykoBoacTBO NO MHBEHTapu3sauum Bbi6pocos EMEIN/EAOC 2019 107



1.A.1 DHepreTnyeckme oTpacsim NpoMbILLJIEHHOCTHU

Ta6nuua 8.2d. KoadpdpurumeHTbI BbIGPOCOB ANSi MPOLLECCOB CXKUraHUA C UCNO/Ib30BaHUEM NPUPOAHOro rasa

Tonnuso NAPFUE Koabl HO OnucaHue Bupga Moapo6Hble cBeaeHUA o Koadduument Bbibpoca MNpumeyanuna
AEeATEeNbHOCTU AeATeNbHOCTN
OKBY TY10 TY2s5
MpupoaHbIit ras 301 PasnunyHoble DNeKTpPOoCTaHuMA, fopenkn ¢ ONTUMaNbHbIM 0.1 0.1 0.1 CEPMEIP
TenA031eKTPOCTaHLMA, PEKIMMOM ropeHust
Tennosas CTaHumMA
TpaAnUMOHHbIE YCTaHOBKM 0.2 0.2 0.2 CEPMEIP
TpaAnUMOHHbIE YCTaHOBKM 0.9 0.9 0.9 USEPA nopgaatowwmiica dunbtpaumm
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Ta6nuua 8.2e. Koa¢pdpuumeHTbl BbIGPOCOB NPY CKUraHUM reHepaToOpHOro rasa

Tonnuso NAPFUE Koabli HO OnucaHue Buaa Moapo6Hble cBeaeHUA o Koadduument Bbibpoca MpumeyaHua
AeATeNnbHOCTN AeATeNnbHOCTN
OKBY TY10 TY2s
3aBO/CKOM ras 311 PasnunyHoble SNeKTPOoCTaHLmA, Yucroe Tonnmeo, 0.1 0.1 0.1 CEPMEIP
TENN03NeKTPOCTaHUMA, abdeKTMBHOE ropeHne
TennoBan CTaHUuA
Yucroe TONAuBO, 0.2 0.2 0.2 CEPMEIP (TpaavumoHHaA ycTaHOBKa)
TPagMLMOHHAA YCTaHOBKA
TpaAnUMOHHAA yCTaHOBKA 5 5 5 CEPMEIP (BbICOKMIA ypoBeHb uacTUL, U3-3a
Kauyectsa TONAMBa)
Opyroe 314 PasnuyHble DNeKTPOCTaHLMA, Yucroe Tonameo, 0.1 0.1 0.1 CEPMEIP
rasoobpasHoe TEeNA031eKTPOCTAHLMA, addekTUBHOE ropeHue
TONAMBO TennoBan CTaHumA
TpaAnUMOHHAA YCTaHOBKA 5 5 5 CEPMEIP
a3 wu3 Kokcosoi | 304 PasnuyHble DNEeKTPOCTaHLMA, Yucroe Tonameo, 0.1 0.1 0.1 CEPMEIP
neyu TENN031eKTPOCTaHLMA, abdeKTMBHOE ropeHune
Tennosan CTaHumA,
KOKCOBble neyun
Yucroe TONAUBO, 0.2 0.2 0.2 CEPMEIP (TpaavumoHHasA ycTaHOBKa)
TPaAMLMOHHAA YCTAaHOBKA
TpaAnUMOHHAA yCTaHOBKA 5 5 5 CEPMEIP
JoMmeHHbIN ras 305 PasnuyHble SNeKTPOCTaHLMA, Yucroe Tonameo, 0.1 0.1 0.1 CEPMEIP
TENN03/1EKTPOCTAHLMA, addekTUBHOE ropeHue
Tennosan CTaHuumA,
KOKCOBble neyun
Yucroe ToNAuBo, 0.2 0.2 0.2 CEPMEIP (TpaavumoHHasA ycTaHOBKa)
TPaAMLMOHHAA YCTAaHOBKA
TpagMUMOHHAA yCTaHOBKa 5 5 5 CEPMEIP
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Ta6nuua 8.2f. Ko3apdpuumeHTbl BoIGPOCOB NPY OKUFAaHUU TAXKENOro AN3eNbHOro Tonanea
Tonnuso NAPFUE Kogbl HO OnucaHue Bupga Moapo6Hble cBeaeHUA o Koadduument Bbibpoca MpumeyaHua
AEATENbHOCTU AeATeNbHOCTU
OKBY Tl T4z
OcTaTouHbIN 203 PasnuyHble DNeKTpOoCTaHuMA, Tonauso [« HU3KUM 3 3 2.5 CEPMEIP (npumepHo 10 mr/ Hm® uan HAT)
HepTAHOWN NPOAYKT TENN03N1eKTPOCTaHLMA , | copepkaHnem cepbl c
TennoBan CTaHumA ONTUMU3MPOBAHHOM
ropeskon u mepamu no
CHUXKEHUIo
TonAMBO C HU3KUM 14 12 10 CEPMEIP (npumepHo 50 mr/ Hm?)
cofiepKaHnem cepbl,
addeKTBHOE CropaHune
TonanBO € ymepeHHo 20 15 9 CEPMEIP (npumepHo 70 mr/ Hm? )
HU3KUM codeprKaHnem
cepbl, TPAAULMOHHAA
YyCTaHOBKa
Tonaneo ¢ ymepeHHO 60 50 40 CEPMEIP  (Haubonee  BbICOKMIA M3 ABYX
HU3KUM cofepKaHnem ncnonb3yembix Bxogos. MpumepHo 200 mr/ Hm?)
cepbl, TPAAULMOHHAA
yCTaHOBKa
TonAMBO C BbICOKMM 210 190 130 CEPMEIP  (HWXXHWMM 43 pgByX BXOAOB AO/A
cofiepaHunem cepbl ncnonb3yemoro Tonavea c BbICOKMM
coaepskaHmem cepbl (60/1ee BbICOKMM BXOAOM
240r/TOx  gna  OKBY). OuyeHb  BbiCOKas
KOHUeHTpauusa Bbibpoca (npumepHo 750 mr/
Hm3)
HedTaHoM Kokc 110 1.A1b YCTaHOBKM no | TpaAMLUMOHHbIe, 100 60 35 CEPMEIP. Koado. 6UTYMUHO3HOrO  yrAaA
HedTenepepaboTke MHOTOLMKIOHHbIe noaxoaut 6onblue.

PykoBoacTBO NO MHBEHTapu3sauum Bbi6pocos EMEIN/EAOC 2019

110




1.A.1 DHepreTnyeckme oTpacsim NpoMbILLJIEHHOCTHU

Ta6nuua 8.2g. KoagpouumeHTbl BbIGpOCa NPU CKMTraHUM NPOYEro XXUAKOro Tonamea

Tonnuso NAPFUE Koabli HO OnucaHue Buaa Moapo6Hble cBeaeHUA o Koadduument Bbibpoca MpumeyaHua
AeATeNbHOCTN AeATeNbHOCTN
OKBY Tl TY2s
[a3/pusenbHoe 205 PasnuyHble SNeKTPOCTaHLmA, OnTMMmm3npoBaHHas 2 2 2 CEPMEIP
TOMNANBO TenJ03/1eKTPOCTaHLMA, ropenka
TenaoBasn CTaHUmA
TpaaMuUMOHHAA ropenka 5 5 5 CEPMEIP
Hadta 210 1.A.1b HedrenepepabatbiBatowme Bce moaynun 5 5 5 CEPMEIP
YCTaHOBKM
CXKUKEHHbIN 303 PaznuyHble dNeKTpOCTaHLMA, OnTMMM3nMpoBaHHaA 0,1 0,1 0,1 CEPMEIP
HedTAHOM ra3 TENJ03/1eKTPOCTaHLMA, ropenka
TenaoBas CTaHUmA
TpaAnUMOHHAA ropesika 5 5 5 CEPMEIP
Hedresasoackom 308 PasnuyHble DNeKTPOCTaHLMA, OnTMMnM3npoBaHHas 0,1 0,1 0,1 CEPMEIP
ras TENJ03/1eKTPOCTaHLMA, ropenka
TenaoBas CTaHUmA
TpaaMUMOHHAA ropenka 5 5 5 CEPMEIP
Opyrve Buabl | 224 PasnnyHble DNeKTpocTaHumA, Tonaunso c HU3KNUM 3 3 2,5 CEPMEIP
TonAuBa u3 HedpTH TenJ03/1eKTPOCTaHLMA, coaepaHmem cepbl,
TenaoBas CTaHUmA ONTUMU3MpPOBaHHaA
ropenka
Tonaunso c HU3KUM 14 12 10 CEPMEIP ana HedtAaHoro ocagka. (MpvmepHo
coaepaHmem cepbl, 50 mr/ Hm3, npegenbHan BennunHa Oupektusbl EC
addeKTUBHOE CXKUraHne O KPYMHbIX YCTAHOBKAaX MO CKWraHWio Tonanea gna
CYLLLECTBYHOLLLE YCTaHOBKM)
TonamMBo € yMepeHHOo 20 15 9 CEPMEIP. (npumepHO70 mr/ Hm3)
HU3KMUM coep>kaHnem
cepbl, TPagULMOHHanA
yCTaHOBKa
ToniMBo € ymepeHHO 60 50 40 CEPMEIP (Mcnonb3yetcA camblii BbICOKMIA M3
HU3KUM cofeprkaHuem aHanornyHbix Bxogos ¢ OKBY B 35, 40, 50 n 60.
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Tonnuso NAPFUE Koabli HO OnucaHue Buaa Moapo6Hble cBeaeHUA o Koadduument Bbibpoca MpumeyaHua
AeATeNbHOCTN AeATeNbHOCTN
OKBY Tl TY2s
cepbl, TPagMLMOHHaA MpumepHo 200 mr/ Hm3)
YyCTaHOBKa
Tonaueo c BbICOKUM 210 190 130 CEPMEIP, Hanbonee HU3KWI U3 ABYX BXOLOB A/1A

coaepaHnem cepbl

BbICOKOTO  coZep»aHua cepbl. (ITO  O4eHb
BbICOKaA KOHLIeHTpauusa Bbibpoca, NPUMeEpPHO
750 mr/ Hm3)
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Ta6nuua 8.2h. KoadpdpunumeHTbl BIGpOCa Npy OOKUraHUn 6momacchl
Tonnuso NAPFUE Koabli HO OnucaHue Bupga Moapo6Hble cBeaeHUA o Koadduument Bbibpoca MpumeyaHua
AEATENbHOCTU AeATeNbHOCTU
OKBY Tl TY2s
[OpesecnHa 111 PasnuyHble DNeKTpOoCTaHuMA, CoBpeEMEHHbIN  Moaynb C 7 7 6 OKBY HOpmMpoBaHbl no 3TanoHHoi HAT,
TENN03NEeKTPOCTaHUMA, TKaHeBbIM dunbTpom, npumeHsemble  dpakumum OCHOBaHbl Ha
TensoBan CTaHUMA <20 mr/ Hm® OKBM 6UTYMUHO3HOM yrne
bonee paHHWe moaynu, 35 25 12 OKBY HOpmMpoBaHbl Mo 3TasoHHoM HAT,
< 100 mr/ Hm® OKBY npumeHsemble  dpakuum OCHOBaHbI Ha
6UTYMUHO3HOM yrne
TpaAnUMOHHbIE YCTaHOBKM 100 70 55 CEPMEIP (MHOrouvKn0OHHasA ycTaHOBKa, 6e3 mep
6e3 mep CoKpalleHus COKpaLLeHua BbIBpOCoB)
BblbpoCoB
TpaAnUMNOHHbIE, C 160 150 150 CEPMEIP pona TpaAMUMOHHbBIX YCTaHOBOK
MWHUMANbHBbIM
COKpalleHnem
[peBecHblit yronb 112 1.A2.c XvmuKaTbl KpynHblie, TpagnUMOHHbIE 100 60 35 CEPMEIP , ppeBecHblit yronb npumMeHsAeTca
moAaynmn ¢ OYeHb pesKo
MHOTOLMKNOHHBIMU
yCTaHOBKamu ana
nblneynaBnnBaHnA
400 100 35 CEPMEIP , ppeBecHblt yronb npuMeHAeTca
o4yeHb peaKo
YepHblIi WwWenok 215 1.A2f TekcTunb " KOXa | TpaAWUMOHHbIE YCTaHOBKM 160 150 150 CEPMEIP (Mpum.: Takune BbICOKME
(uenntonosa n bymara) KOHLEeHTpauuu Bblbpoca NPUMEHUMbI /UL K
HECKO/IbKUM,  €CiM  MPUMeHMMbl  BOOGLLE,
yCTaHOBKaM)
Buoras 309 PasnunyHble dNneKTpocTaHums, CoBpemMeHHble 3 3 2,5 (CEPMEIP , ouMLLLEeHHOE TOMN/NBO)
TENN03NEeKTPOCTaHLMA, ONTUMU3NPOBAHHbIE
TennoBan CTaHumMA YCTaHOBKM
TpagnUMOHHbIE rOpenkun 5 5 5 CEPMEIP
CoBpemeHHble, 20 15 10 CEPMEIP (rasuéuumpoBaHHanA yCTaHOBKA)
ONTUMU3NPOBAHHbIE
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Fnasa B111(S2)TUv2

Kos¢ppuyuenmer ebibpocos, ucnosb3yemeie No yMoAYAHUI NPU UCNO/b308AHUU yNPOWjeHHbIX Memoooe oyeHKU (YpoeeHs 1)

Tonnueo TexHonorus Koago. Bbibpoca, r/TOx Mpumeuanus (%)
OKBY TY10 TY2s5
KameHHbI yronsb, YronbHas nbiib, 3NEKTPOPUNLTP 30 20 9 OcHoBaHO Ha AP-42 — npegnonaraet 20 %
(npeanonaraetcs 20 % cofepkaHue 30/1bl U BbIBPOC TBEPABIX YACTUL,
3011b|) YronbHasa nblNb, 7,4 7,4 3,7 13 TBEPAOro MMHEPAZIbHOro TON/MBA, 06bIYHO
o NCEBAOOKMUMKEHHDIN cnon, QHANOTUYHbIX Y0
Bypblii1 yronb,
Apyrve TkaHesble GUALTPSI
[pyrve Tvnbl TBEPAOrO
Py P LlMKNOHHanA TOrMKa, 6,1 4,2 2,3
Tonauea
3N1eKTPOOUNLTP
Yrnenoaaya ¢ MHOTOUMKAOHHOM 330 230 27
YCTaHOBKOM
YronbHasa nblib, 31eKTPoGUNLTP 6 6 5 N3  paHHbix CEPMEIP (KoabPuLMeHTbI,
+ BNAXHbIN W3BECTHAK ANA ncnonb3yemole no ymonyaHuwo US EPA pana
YCTaHOBKM  AecynbdupoBaHua YCTaHOBOK BNIA*KHOM OUMCTKM, OYEHb BbICOKME)
BbIX/IOMHbIX ra30B
MpupoaHbIi ras 0,9 0,9 0,9 KoadpduumeHt AP-42 ana BbIBPOCOB TBEPABIX
YacTUL, NpPU  BO3MOMHOCTM  MPUMEHEHUA
dunbTpaumm
[eHepaToOpHbIe rasbl 5 5 5 [aHHble CEPMEIP , Hauxyawnii BapuaHT ana
reHepaToOpHbIX ra3os
Taxkenoe gusenbHoe Bes orpaHuuyeHus BbIbpocos 25 18 13 MNpeanonaraetca 1% cepbl, cornacHo
TONAMBO onpegenenuto B [upektmse  EC  no
(1%5) yCTaHOBKa  AecynbGuposaHmA 1,5 1,5 1,5 COZIEPaHMIO CEPbI B UAKOM TOM/INBE
(]
BbIX/IOMHbIX ra30B
Taxenoe gusenbHoe bes orpaHnyeHus BbIbpocos 64 45 33 MpegnonaraetcA 3%  copaep)aHue  cepbl

() ictouHmk: R. Stewart (2006); US EPA AP 42 (1996); CEPMEIP (2006).
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1.A.1 DHepreTnyeckme oTpacsim NPOMbILLJIEHHOCTH

Tonauso TexHonorus Koago. Bbibpoca, r/TOx Mpumeyanusn (%)
OKBY TY10 TY2s

TONAMBO yCTaHOBKa  AecynbdupoBaHus 3,8 3,8 3,7 (maKkcmanbHoO fonyctumoe B cTpaHax EC)
BbIX/IOMHbIX ra308

(3%5S)

[pyrve Tunbl Xnaxkoro CXKUKEHHbIN HedTAHOM ras 2,0 2,0 2,0

Tonauea

bruomacca TKaHeBbIN GUNbTP 51 38 33 AP-42 nnAa oTX0408B ApPEeBeCUHbI
3NEKTPOPUNLTP 28 21 18
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1.A.1 DHepreTnyeckme oTpacsim NpoMbILLJIEHHOCTHU

Ta6nuua 8.2a. KoapduumeHTbI BbIGpOCa NPU CKNFaHNN KAMEHHOrO0 yras

Tonnuso NAPFUE Koabli HO OnucaHue Bupga Noapo6Hble cBepeHus o Koadduument Bbibpoca Mpumeuanuna®
[eATeNbHOCTU aearenbHocTun®
KameHHbI# yronb OKBY TY10 TY2s
BUTYMUHO3HbIM yronb 101 PasnuyHble DNeKTpPOoCTaHuMA, YcTaHOBKa gecynbdupoBaHus 6 6 5 CEPMEIP
TENN03N1eKTPOCTaHLMA [bIMOBbIX ra308, 3NEKTPOPUNLTP,
TKaHeBbI GUNbTP
< 20 mr/ Hm? (HAT)
3NeKTPOPUNLTP (MK TKaHEBBIN 15 12 6 HopmuposaHo no KoadpduumeHTy ¢
dunbTp) anekTpodunbTpom us CEPMEIP
<50 mr/ Hm® (Oupektusa EC o
KPYMHbIX yCTaHOBKax no
CXKWUraHuio TonvBea)
anektpodunbtp < 100 mr/ Hm3 30 25 12 Ona  nonybuTymnmHO3HOro  yrna  u3
(AupektnBa EC 0  KpymHbIX CEPMEIP C  ‘BblcOKO3DEKTUBHBIM
yCTaHOBKax no CXUraHUto anekTpodunbTpom’, OKBY HOpmMMpOBaHbI
TONAMBA) no EU LCP [npekTrBa MO CyLLeCTBYOWMM
YCTaHOBKam A0 npeaenbHON BeAnyUHbI B
100 MBTT
PaHHWe/TpaanuUMOHHbIE 140 70 17 CEPMEIP
3neKkTpodunbTPbI < 500 mr/ Hwm3
KpynHble moaynm ¢ 100 60 35 CEPMEIP
MHOTOLIMKNOHHBIM
nbineynaBanBaHMem
KpynHble moaynu, 6e3 500 250 100 CEPMEIP (Mpum.:  Takue BbICOKME
nblaenoaaBneHusa unm KOHLLEHTpaLMn Bbi6poca NogonayT nunwb
LMKNOHHbIE K HECKOJIbKMM  yCTaHOBKaM,  ecau
nofoinayT Boobue)
Mony6UTYMUHO3HBI 103 PaznuyHble DNeKTPOCTaHLUMA, YcTaHOBKa necynbbumposaHua 6 6 5 CEPMEIP
yrono TENN03NeKTPOCTaHUMA, [AbIMOBbIX ra308, 3NEKTPOPUNLTP,
TEnnoBan CTaHUmA TKaHeBbl GuabTp <20 mr/ Hm3
(HAT)
3NEKTPOPUNLTP (MNU TKaHEBbIN 15 12 6 HopmupoBaHo no KoadpdpuumeHTty ana
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1.A.1 DHepreTnyeckme oTpacsim NpoMbILLJIEHHOCTHU

Tonauso

NAPFUE

Koabl HO

OnucaHue BuAaA
AeATeNbHOCTU

MoapobHble cBeaeHus o
aearenbHocTun®

Koadduument Bbibpoca

Mpumeuanua®

dunbTp)

<50 mr/ Hm® (Oupektusa EC o
KPYMHbIX yCTaHOBKax no
CXKUTraHuIo TonAuea)

anekTpodunbTpos n3 CEPMEIP

) K/IKOYbIE TEPMUHBI: FGD: gecynbdypusauma otpaboTasLluero rasa; ESP: anekTpocTatnyeckuii nolieocagntens; FF: TkaHeBbln ¢unbTp; HAT: Hannyywas m3
nMeroLmxcs TexHonornin; LCPD: ipekTnsa No KPYnHbIM YCTaHOBKaM Ans okuraHus; LCP - KpynHasa yCTaHOBKa A5 OKUTraHNS

(® NcTtouHnkn: R. Stewart (2006); US EPA AP-42 (1996); CEPMEIP (2006).
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1.A.1 DHepreTnyeckme oTpacsim NpoMbILLJIEHHOCTHU

ESP 30 25 12 Ona  nonybuTymMMHO3HOrO  yras  u3
5 CEPMEIP c ‘BbicokoaddpeKkTuBHbIM ESP’,

<100 mr/ Hw* (LCPD) OKBY HopmuposaHwbl no EU LCP
JAunpekTnsa no CYLLEeCTBYIOLMM
yCTaHOBKaM A0 NpeAesibHOM BeNNUYUHbI
8 100 MBT1T

PaHHWe/TpaanLUMOHHbIE 140 70 17 CEPMEIP

3neTpodunbTpbl < 500 mr/ Hm3

TpaguumnoHHbIe KpynHble 100 60 35 CEPMEIP

YCTaHOBKW C MHOTOLMKAOHHbIM

nblaeynaBaAMBaHMeM

TpagmumnoHHble mogynu, 6e3 mep 500 250 100 (Mpum.: TakMe BbICOKME KOHLLEHTpaLmu

COKpaleHuna Bbl6pOCOB 17
UMKNOHHbIM MblneynaBanBaHUEM

BbIGPOCA NOAONAYT Wb K HECKONbKUM
YCTaHOBKam, eciv nogonayT soobuue)

Kokc

107

Kokc Bpag, M 6yayT UCMoNb30BaTb Kak
nepBuYHOE TOM/IMBO, NPU COBMECTHOM
CKUTaHUU  UCNoNb3yiTe Ko3dPUUMEHT
[ANA NePBUYHOro TON/IMBA.
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1.A.1 DHepreTnyeckme oTpacsim NpoMbILLJIEHHOCTHU

Ta6nuua 8.2b. KoadppunumeHThbl BbIGpOCa Npy ©OKUraHUmn 6yporo yrns

Tonnuso NAPFUE Kogbl HO OnucaHue Buaa Moapo6Hble cBeaeHUA o Koadduument Bbibpoca MpumeyaHua
AeATeNbHOCTN AeATeNbHOCTN
OKBY Tl TY2s5
Bypbliit yrons 105 PasnuyHble DNeKTPoCTaHLmA, FGD, ESP or FF 9 8 6 CEPMEIP
TenJ03/1eKTPOCTaHLMA, 20 Had (AT
TenaoBasn CTaHUmA <20 mr/ Hw? (HAT)
BbicokoadpdeKTnBHOE ESP (Mnn FF) 40 30 14 CEPMEIP (Mpum.: Takue BbICOKKE
KOHUEHTpauuMn  Bblbpoca  nogonayt
NNWb K HECKO/NIbKUM YCTaHOBKaM, ecnu
nogoiayt soobue)
TpagMUMOHHAA KPyNHaA yYCTaHOBKA C 100 60 35 CEPMEIP (Mpum.: Takue BbICOKKNE
MHOTOLMKNOHHbIM KOHUEeHTpauun  Bblbpoca  nogonayt
nblaeynasnaMBaHMem VWb K HECKO/IbKUM YCTaHOBKaM, ecnu
noaonayT Boobue)
bonee paHHue ESP 160 80 20 CEPMEIP (Mpum.: Takue BbICOKKE
KOHUEeHTpauun  Bblbpoca  nogonayt
VWb K HECKO/IbKUM YCTaHOBKaM, ecnu
noaonayT Boobiue)
Bonee paHHWe ycTaHOBKM 6e3 500 250 100 CEPMEIP (Mpum.: Takue BbICOKKE
CPeACTB COKpalLeHUa BbI6pocoB nau KOHUEHTpauun  Bblbpoca  nogonayt
C LIMKOHHbIM YCTPOMCTBOM Wb K HECKO/IbKUM YCTaHOBKaM, ecnu
nogonayT Boobue)
Topd 113 Pa3nnyHble dNeKTpoCcTaHumA, HOT/HoBas LCPD, coBpemeHHblit 9 8 6 CEPMEIP
TenJI03N1eKTPoCTaHumA, meTtoga FGD npamo Ha mecte, ESP nnn
Tena0Basn CTaHumA FF. <30 mr/ Hw?
JddeKTnBHbIE Mepbl  COKpalLeHus 20 15 10 OKBY HopmMpoBaHbl MO npeaenbHbIM
BbIOPOCOB  KPYMHbIX YCTAHOBOK ANA Bbl6pocam u3 LCP 8 50 mr/Hm-3
CHUIAHUA AN KPYNHbIX O6BEKTOB,
<50 mr/ Hm3
JddeKTnBHbIE Mepbl  COKpalLeHus 40 30 20 OKBY HOpmupoBaHO No npeaenbHbIM

BbIGPOCOB KPYMHbIX YCTAaHOBOK A/1A
CKUraHua

< 100 MBT, < 100 mr/ Hm3

Bbl6pocam u3 LCP B 50 mr/Hm-3
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1.A.1 DHepreTnyeckme oTpacsim NPOMbILLJIEHHOCTH

Tonnuso NAPFUE Kogbl HO OnucaHue Buaa Moapo6Hble cBeaeHUA o KoaddpuumeHTt Bbibpoca MpumeyaHua
AeATeNbHOCTN AeATeNbHOCTN
TpaAnUMOHHAA TEXHONOTUA 120 40 20 CEPMEIP
300 40 20 CEPMEIP

TpaguumMoHHas  TexHosnorua — ans
HeBOoNbWMX, C MHOFOLUMKIOHHBIMU
YCTaHOBKaMM

PykoBoacTBO NO MHBEHTapu3sauum Bbi6pocos EMEIN/EAOC 2019

120



1.A.1 DHepreTnyeckme oTpacsim NpoMbILLJIEHHOCTHU

Ta6bnwuua 8.2c.

KoaddpuumeHTbl BbIGpOCa NpU COKUFraHMU NMpoYero TBEPAOro ToNINBa

Tonauso

NAPFUE

Koabli HO

OnwucaHue BUAA
AeATeNbHOCTU

MNoapo6Hble cBeaeHns o
AeATeNIbHOCTU

Koadduument Bbibpoca

MNpumeyanHuna

OKBY TYao TY2s

bbiToBble TBepAable
oTXoA4bl

114

PasnuyHble

JneKTpocTaHuus,
Ten03/1eKTPOCTaHLMA,
TenaoBas CTaHuuA

JddeKkTnBHbIE mepbl
CoKpaleHus Bbibpocos (HAT)

15 13 10

CEPMEIP  (Mpwum.: 3TOT KO3DOUUMEHT
cnepyet Mcnonb3oBaTb c
OCTOPOXHOCTbIO, MOCKO/IbKY CKUraHue
0TX0A0B KOHTpoAnpyeTca
HaLMOHANbHBIMU/MEXAYHAPOAHbIMU
HopmaTuamu no 6onee ctporum TY)

Teepable oTxoapb!

TpaguumnoHHbIe
COKpalLeHua Bbibpocos

mepbl

100 70 55

CEPMEIP (onTMmuanpoBaHHOE ropeHue,
6e3 mep cokpaweHus), (Mpum.: 3TOT
Ko3bPUUMEHT cneayeT MCNONL3OBATb C
OCTOPOMKHOCTbIO, MOCKOJIbKY —CKUraHue
0TX0A0B KOHTpoAupyeTca
HaLMOHaNbHbIMWU/MEXAYHAaPOAHbIMU

HopmaTuamu no 6onee ctporum TY)

MpomblwneHHble
oTXoAbl

115

PasnuyHble

DNEeKTPOCTaHLMA,
TENNO3NEKTPOCTAHLMA,
TenaoBas CTaHumA

3ddekTnBHBIE mepbl
COKpaLLeHus Bbibpocos (HAT)

15 13 10

CEPMEIP , (Mpum.: 3TOT KO3dOUUMEHT
cnepyet MCrnob30BaTh c
OCTOPOXKHOCTbIO, TMOCKO/bKY CUraHue
0TX0f08 KOHTpOAupyeTcs
HaLMOHabHBIMU/MEXAYHAPOAHbIMM
HopmaTtusamu no 6onee cTporum TY)

TpaAnUNOHHbIE
COKpaLLeHus BbIbpocos

mepbl

100 70 55

CEPMEIP (onTumusupoBaHHOe ropeHue,
6e3 mep cokpaweHus), (Mpum.: 3TOT
K03pdULMEHT cneayeT MCNOAb30BATb C
OCTOPOMHOCTbIO, MOCKOJIbKY —CKUraHue
0TX04,08 KOHTpOAupyeTcs
HaLMOHabHbIMMN /MeKaYyHapoaHbIMM
HopmaTtusamu no 6onee cTporum TY)
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1.A.1 DHepreTnyeckme oTpacsim NpoMbILLJIEHHOCTHU

Ta6nuua 8.2d. KoadppunumeHTbl BbIGPOCa NPU OKUFaHUN NPUPOAHOro rasa

Tonnuso NAPFUE Koabl HO OnucaHue Buaa Moapo6Hble cBeaeHUA o KoadpdpuumeHr Bbibpoca MNpumeyanHuna
AeATeNbHOCTN AeATeNbHOCTN
(kaTeropusa IPCC)
OKBY Tl TY2s5
MpupoaHbIit ras 301 PasnuyHble SNeKTPOCTaHLMA, [openka ¢ ONTUMWM3UPOBAHHbLIM 0,1 0,1 0,1 CEPMEIP
TeNJ03/1eKTPOCTaHLMA, peXnmom ropeHua
TenaoBasn CTaHUmA
TpaaMUMOHHAA YyCTaHOBKA 0,2 0,2 0,2 CEPMEIP
TpaaMUMOHHAA YyCTaHOBKA 0,9 0,9 0,9 USEPA AP-42 c BO3MOXHOCTb
npYMmeHeHuA duneTpos ana
TBEpAbIX YacTuy,  (Bce yacTULbl
cumTatoTca Kak TH1 )
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1.A.1 DHepreTnyeckme oTpacsim NpoMbILLJIEHHOCTHU

Ta6nuua 8.2e. KoapdpuumeHTbl BbIGpOCa NPY CKUraHUM reHepaTopHbIX Fa3oB

Tonnuso NAPFUE Koabli HO OnucaHue Buaa Moapo6Hble cBeaeHUA o KoaddpuumeHr Bbibpoca MpumeyaHua
AeATeNnbHOCTN AeATeNbHOCTN
(kaTeropma
IPCC)
OKBY TY10 TY2s
3aBoAcKoM ras 311 PasnnyHble DIeKTpOCTaHLMA, OunLLeHHOe TON/IMBO, 0,1 0,1 0,1 CEPMEIP
TENN03NeKTPOCTaHUMA, 3bdEKTUBHDBIV NpoLecc ropeHus
Tena0BasA CTaHUMA
OunieHHoe TonAMBo, 0,2 0,2 0,2 CEPMEIP (TpaguumoHHan
TPaAMLMOHHAA YCTAaHOBKA yCTaHOBKa)
TpaAnUMOHHAA YCTaHOBKA 5 5 5 CEPMEIP (Mpvm.:  BbICOKMIA
Bblbpoc  uactuy,  obycnosneH
KayecTBOM TOMN/IMBA)
Mpoyee 314 PaznuyHble dNeKTpOCTaHLMA, OuunueHHoe ToNnBO, 0,1 0,1 0,1 CEPMEIP
rasoobpasHoe TEeNN03NEKTPOCTaHUMA, 3¢bdeKTUBHbIN NpoLLecC ropeHus
TONAUBO Tena0Basn CTaHUMA
TpaAnUMOHHAA YCTaHOBKA 5 5 5 CEPMEIP
a3 u3 Kokcoson | 304 PasnuyHble SNeKTPOCTaHLMA, OuuLeHHoe ToNnBo, 0,1 0,1 0,1 CEPMEIP
neuu TEeNN031EeKTPOCTaHLMA, 3ddeKTUBHbBIV NpoLecc ropeHns
TennoBan CTaHumA
OuunLeHHoe ToNnBO, 0,2 0,2 0,2 CEPMEIP (TpaguumoHHasn
TPagMLMOHHAA YCTaHOBKa YCTaHOBKa)
TpaAnMUMOHHAA YyCTAaHOBKA 5 5 5 CEPMEIP.
[JoMmeHHbI ras 305 PasnunyHble dNeKTpoCcTaHLmA, OuunLeHHoe ToNnBO, 0,1 0,1 0,1 CEPMEIP
TENN031eKTPOCTaHLMA, 3bbEKTUBHDIV NpoLecc ropeHus
TennoBan CTaHUmA
OuunueHHoe ToNNBO, 0,2 0,2 0,2 CEPMEIP (TpaauumoHHasn
TPaAMLMOHHAA YCTAaHOBKA YCTaHOBKA)
TpaAnUMOHHAA yCTaHOBKA 5 5 5 CEPMEIP.
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1.A.1 DHepreTnyeckme oTpacsim NpoMbILLJIEHHOCTHU

Ta6nuua 8.2f. Ko3apdpuumeHTbl BoIGPOCOB NPY OKUFAaHUU TAXKENOro AN3eNbHOro Tonanea

Tonnuso NAPFUE Koabli HO OnucaHue Bupga Noapo6Hble cBepeHus o Koadduument Bbibpoca MNpumeyanuna
AEATENbHOCTU AEATENbHOCTU
(kaTeropma
IPCC)
OKBY TY10 TY2s
OcTaTouHbIN 203 PasnnyHble dNneKkTpocTaHumA, TonAnBO C HU3KMM COAEpKaHMEM 3 3 2.5 CEPMEIP (3KBMBANEHTHO MpPUMEpPHO
HebTAHON TenI09NeKTPOCTaHUMA, cepbl, c ONTUMU3MPOBAHHOMN 10 mr/ Hm? nam HAT)
NPOAYKT TennoBasn CTaHuuMA ropenko  wAM  Mepamu  no
COKpalLLeHuto BbI6pocos
TonAMBO C HU3KMM CoAepIKaHMeM 14 12 10 CEPMEIP , npumepHo 50 mr/ Hm3 (EU
cepbl, 3dPeKkTMBHAA cuctema LCPD npepenbHoe 3HayeHue gnAa
ropeHus CYLLLECTBYIOLLLEW YCTAHOBKM)
TonAneo ¢ ymepeHHO HU3KMUM 20 15 9 CEPMEIP (3KkBMBaneHTHo npumepHo 70
cofepKaHnem cepbl, mr/ Hmd,
TPagMUMOHHAA YCTaHOBKA
TonAneo € yMepeHHO HU3KMM 60 50 40 CEPMEIP , Haubonee BbICOKO
cofepKaHnem cepbl, PacroNOKeHHbI U3 ABYX  BXOZO0B,
TPaANLMOHHAA YCTAaHOBKA ncnonb3yowmx npumepHo 200 mr/ Hm3
TonAMBO C BbICOKUM CoAepKaHnem 210 190 130 CEPMEIP, camblii HUMHWI M3 BXOAO0B
cepbl NP1 UCNONb30BAHMUMN TOM/IUBA C BbICOKMM
cogepaHnem cepbl. (Mpum.: cTonb
BbICOKasA KOHLEHTpauua Bbibpoca B 750
mr/ Hwm® 6yaer npumeHuma avwb ais
HECKO/IbKUX YCTaHOBOK, ecin bypet
npMmeHnma BoobLe)
HedTtsaHOM KOKC 110 1.A.1b OuuncTka HedTH n | TpagMUMOHHAA yCTaHOBKaA C 100 60 35 CEPMEIP, Mpum. 3TO0T KO3QPUUMEHT
HedTenpoayKTos MHOTOLIMKNOHHBIM OYeHb BbICOKMW MO CPABHEHWUID C
nblneynaBavBaHMem Oupektusoit EC LCP ana ELV w HAOT
KPYMHbIX YCTaHOBOK. Bosiblie noaxoaat
K0adduuMeHTbl  gna  BUTYMUHO3HOTO
yrna.
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1.A.1 DHepreTnyeckme oTpacsim NpoMbILLJIEHHOCTHU

Ta6nuua 8.2g. KoagpouumeHTbl BbIGpOCca NPU CKMraHUM NPOYEro XXUAKOro Tonamea

Tonnuso NAPFUE Koabli HO OnucaHue Buaa Noapo6Hble cBepeHus o Koadduument Bbibpoca MNpumeyanuna
AeATeNnbHOCTN AeAaTenbHOCTU
(kaTeropusa IPCC)
OKBY TY10 TY2s
[a3/pusenbHoe 205 PasnuyHble SNeKTPOoCTaHLmA, OnNTMMM3MpPOBaHHAA ropenka 2 2 2 CEPMEIP
TON/MBO TENN03NeKTPOCTaHUMA,
TennoBan CTaHUuA
TpaAnumoHHan ropenka 5 5 5 CEPMEIP
Hadta 210 1.A.1b HedrenepepaboTka Bce moaynu 5 5 5 CEPMEIP
CXKUMKEHHbIN 303 PaznuyHble dNeKTpOCTaHLMA, OnNTUMM3NPOBAHHAA ropesnKa 0,1 0,1 0,1 CEPMEIP
HedTAHOM ras TENN031eKTPOCTaHUMA,
Tena0Basn CTaHUMA
TpaAnuMoHHan ropenka 5 5 5 CEPMEIP
HedTtesaBoackoi 308 PaznuyHble dNeKTpOCTaHLMA, OnNTUMM3NPOBAHHAA ropenkKa 0,1 0,1 0,1 CEPMEIP
ras TENN031eKTPOCTaHLMA,
Tena0BasA CTaHUMA
TpaanumoHHas ropenka 5 5 5 CEPMEIP
Opyrve Bugbl | 224 PasnunyHble dNeKTpoCcTaHLmA, TonAnBO C HU3KMM coaepKaHuem 3 3 2.5 CEPMEIP
Tonnuea u3 HedTH TENN031eKTPOCTaHLMA, cepbl, ONTUMU3NPOBAHHAA
TenJ0Ban CTaHUMA ropenka
TonAnBO C HU3KMM coAepiKaHuem 14 12 10 CEPMEIP gna octaToyHoro Tonauea. MpumepHo 50 mr/
cepbl, 3bdeKTMBHaA  cucTema Hm3 (MpepenbHas BeAMYMHA ANA  CYLLECTBYHOLLMX
CUraHUA ycTaHoBOK LCPD)
TonanBo € YMEPEHHO HU3KUM 20 15 9 CEPMEIP (3KBWMBANeHTHO NPUMEPHO
cogepKaHvem cepbl, N
TPaANLMOHHAA YCTAaHOBKA 70 mr/ Hm
TonaMBO C YMEPEHHO HU3KUM 60 50 40 CEPMEIP (Hanbonee BbICOKO pPaCMONOKEHHbIA U3
copepXaHuem cepbl, aHaNorMYHbIX BXOA0B € ucnonbsyembim TSP B 35, 40,
TPaANLMOHHAA YCTaHOBKA 50 1 60. NprmepHo 200 mr/ Hm3)
TonAMBO C BbICOKMM 210 190 130 CEPMEIP, camblil HWXHUI U3 AOBYX BXOAOB A4/a
copepXaHvem cepbl MCMONb3yeMOro TOM/IMBA C BbICOKMM COAEpXaHUeM
cepbl. (MPUM.: 3TO OYeHb BbICOKAA KOHLEHTpauus
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1.A.1 DHepreTnyeckme oTpacsim NPOMbILLJIEHHOCTH

Tonnuso NAPFUE Koabl HO OnucaHue Buaa Noapo6Hble cBeaeHus o KoaddpuumeHTt Bbibpoca MNpumeyanHuna
AeATeNbHOCTN AEeATEeNbHOCTN
(kaTeropusa IPCC)
OKBY TY10 T2
Bblbpoca ~
750 mr/ Hwd)
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1.A.1 DHepreTnyeckme oTpacsim NpoMbILLJIEHHOCTHU

Ta6nuua 8.2h. KoadpPpunumeHTbl BLIGPOCOB NPU CKUFraHNN GUOMacChl
Tonnuso NAPFUE Kogbl HO OnucaHue Bupga Noapo6Hble cBepeHus o Koadduument Bbibpoca MNpumeyanHuna
AEeATeNbHOCTN AEeATeNbHOCTN
(kaTeropus IPCC)
OKBY TY10 TY2s
[peBecnHa 111 PasnuyHble DNeKTpOoCTaHuMA, CosBpemeHHasa, mogyns HAT npu 7 7 6 OKBY HopmwupoBaHbl no 3TtanoHy HAT,
TenI09NeKTPOCTaHUMA, <20 mr/Hm-3 OKBM npumeHsemble  GpaKuMM  OCHOBaHbl  Ha
Tennosas CTaHumMA 6UTYMUHO3HOM yre
Bonee paHHne moaynu, 35 25 12 OKBY HOpmMMpOBaHbl MO  KOHLUEHTpauumn
<100 mr/Hm-3 OKBY Bblbpoca, dpakummn OCHOBaHbI Ha
6UTYMUHO3HOM yrie
TpaamumoHHas, 6e3 mep no 100 70 55 CEPMEIP (3kBUMBaneHTHO 6e3 mep no
COKpaLLeHMIo BbIbBpOCcoB COKpaLLeHWs BbIBPOCOB € MHOTOLMKIOHHbBIM
nbineynasavBaHuem)

[pesecHbli yronb 112 1.A2.c Xvimukanum TpaAMUMOHHbIV KPYNHbIA MOAyb C 100 60 35 CEPMEIP (Mpum.: MCnonb3oBaHue
MHOTOLMKNOHHbIM ppesecHoro yrna B LCP npepcraBnaeTca Kak
nblaeynaBaAMBaHMemM oueHb pegroe

YepHbili Wwenok 215 1.A.2.f TekcTunb " KOXa | TpaguuUMOHHAA yCTaHOBKA 160 150 150 CEPMEIP (Mpum.:  cTtonb  BbICOKas

(nynbna n 6ymara?) KOHLeHTpauma Bbibpoca nodonpeT Avwb K
HECKONIbKMM YyCTaHOBKaM, ecau nogouaer
Booblue)
Buoras 309 PasnnyHble dNneKTpocTaHumA, CoBpemMeHHasA ONTUMMM3NPOBaAHHaA 3 3 2.5 CEPMEIP (oyvwieHHOe ToNanBo)
TENN031eKTPOCTaHL A, KpYMHasA ycTaHOBKa
TennoBan CTaHuMA
TpaguumMoHHas ropenka 5 5 5 CEPMEIP
CoBpemMeHHas, ONTMMMU3NPOBaHHaA 20 15 10 CEPMEIP (rasudumKaumMoHHas ycTaHoOBKa),
npeacTasaferca BbICOKMM ana
razoobpasHoro Tonavea
TpagvuMoHHas ycTaHOBKaA 160 150 150 CEPMEIP (Mpum.:  cTonNb  BbICOKAA

KOHLeHTpauusa Bbibpoca nogonaeT Nulb K
HECKO/IbKMM YCTAaHOBKaMm, eciu nogoiaer
Boobue)
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1.A.1 DHepreTnyeckue oTpacsim NpoMbILLJIEHHOCTH

Fnasa B111(S3)TUv3

Koa¢ppuyuenmer evibpocoe, ucnons3yemeolie no yMON4YaHUK Npu ynpowjeHHoii Memoduke oyeHKU

(YpoeeHo 1)

Tonnueo TexHonorua Koadpdpuument sbibpoca, r/TAx? MpumeyaHue
OKBY TY10 TY2s
KameHHbI# yronb - - - He ncnonbsyetca
Bypbliit yrons - - - He ncnonb3yetca
Mpoyee TBEpAOEe - - - He ncnonb3yetca
TON/MBO
MpupoaHbIi ras la3oBas TypbuHa 0.9 0.9 0.9 US EPA
3axuraHne ot 18 18 18 US EPA [BYXTaKTHbIA 3KOHOMMWYHbIW,
MCKpbI YETbIPEXTAKTHBIN  KOHOMMUYHBIA  Npw
0,04 r/T O
[eHepaToOpHble rasbl [a3oBan TypbuHa 11 11 11 OcHosbliBaeTcA Ha US EPA gna rasa co
CBaNKM
Taxenoe ousenpHoe | [usenb 28 23 22 Koadoduument US EPA ana AusenpHbix
TONAMBO Aswuratenei
Mpoyee KugKoe | lasosas TypbuHa 2,0 2,0 2,0 Koadpduument US EPA ana TBepabix
TONAMBO yacTtuu, npUMeHUMo K apyrum
dpakymam
[Ouzenb 28 23 22 US EPA
Bbrnomacca [a3oBan TypbuHa 11 11 11 a3 co cBanok
la3oBan TypbuHa 5,7 5,7 5,7 a3 OT aHaspobHOro neperHmBaHms
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1.A.1 DHepreTnyeckme oTpacsiv NpPpoMbILLJIEHHOCTH

Ta6nuua 9.2a. KoapopuumeHTbI BIGpOCa A NPOLLECCOB CKNTaHNA OT ra3oBbIX TYPOUH

Tonnuso NAPFUE Koabli HO OnucaHue Buaa Noapo6Hble cBepeHus o KoagpdpuumeHT Bbibpoca r/T4x* MpumeyaHua
AeATeNbHOCTN AEeATeNbHOCTU
OKBY TY10 TY2s
MpupoaHbIit ras 0,9 0,9 0,9 Sierra (234 ncnbiTaHus),
npegnonaranuce Bce TYzs
lasoinn 3 3 3 Sierra (15 ncnbiTaHui),
npeanonaranuce sce THa s

Ta6nuua 9.2b. KoadppunumeHTbl BLIGPOCOB A5 NpoLecca COKUraHUsa Npyv BOCMJIaMEeHEHUM OT CKaTus

Tonauso NAPFUE Koabl HO OnucaHmsa Buaa | MoapobHocTn BUAA AeATEeNbHOCTU KoadpduumeHT Boibpoca, Ccbinku/KoMmmeHTapum
AeATeNbHOCTU
(kaTeropma r/TOx:
IPCC)
OKBY TY10 TY2s5
MpupoaHbIit ras [BYXTONAUBHBIN 11 11 11 LCP BREF, npegnonaratoTca Bce
ABuratens [« TY2,5
rmapomyodTon
Taxenoe [v3enbHbln ABUraTenb 50 41 39 Mcnonb3osancs npodpunb LCP BREF,
Ou3enbHoe ‘BAT US EPA
TONAUBO
[13enbHbl ABUratenb <64 53 50 Mcnonb3osanca npodunb LCP BREF,
US EPA, nopxoaut K 6onee
paHHemy obopyaoBaHuio
lasonn [M3enbHbl ABUraTenb < 0,02 % cepbl <26 21 20 Mpodwunb LCP BREF, US EPA
[u3senbHblli aBuratenb <17 14 14 Hebonblunme moaynu ¢ gu3enbHbIM
dunbTpOM oT MMKpoYacTuL,
npodunb US EPA
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