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BBepeHne

O6nacTb pacnpocTpaHeHusi HacTOsILLEero ctaHaapTa, pa3paboTaHHOro ¢ y4eToM NonoxeHuin Cnpasou-
Huka EC [1]. — cxuraHve B aHepreTMYeckux Lensx TBepAoro Tonamea {KaMeHHbIX 1 6ypbIX yrnei) Ha ycTaHOB-
Kax KpynHbIX NPOMbILWEHHBIX NPeAnpUAaTHiA.

EBponelickve cnpaBoOYHUKM MO HaWUy4YLlWWUM AOCTYMNHbIM TEXHOMOrMAM Oblin co3faHbl BO UCMOSIHEHVE
Tpe6oBaHuii AupekTusbl 96/61/EC CoBeTa EC 0T 24 ceHTAOpsA 1996 1. «O KOMMNIEKCHOM NpesynpexaeHnmi n
KOHTpOne 3arpsA3HeHuii». AupektuBa 96/61/EC BBena B HOPMbl €BPONECKOro npaBa MNOHATME «Hauayulue
JocTynHble TexHonornw» (HAT) n ycTaHoBWAa nmpouesypy BblAayn paspelleHuii Ha npaBo XO03sCTBEHHOMN
[eATeNbHOCTU C y4eTOM MOoAeNn TEXHONOrMYeCKOro HOPMNPOBaHHUS.

MpumeyaHne — B HacTosilLee Bpems 3Ta AvpekTvBa 3aMeHeHa KoavdmLMpoBaHHON Bepcveil — dupekTu-

Boin 2008/1/EC Esponeiickoro napnaveHta 1 Coseta EC ot 15 aHBapsi 2008 I. «O KOMMN/IEKCHOM NpeaynpexaeHun v
KOHTPO/1E 3arpsi3HEHN» [2).

Tam. rage ycTaHOB/EHbl KONMYECTBEHHbIE YPOBHU NOTPE6NEHNS ChIPbS U 3HEPTUW, a Takke COOTBETCTBY-
owme o6beMbl BbIGPOCOB/COPOCOB, CBA3aHHbIE C MCnonb3oBaHeM HAT Ha NPOMbILAEHHbIX NPEANPUATUNAX,
nogpasymMeBaeTCs, YTO YCTAHOB/IEHHbIV B HACTOSLLEM CTaHAapTe YpOBeHb 3KOMI0rMYecKoi pesynbTaTUBHO-
CTV gocTmxuM. OAHAKO HW YPOBHU BbIBPOCOB/COPOCOB. HK YPOBHW NOTPe6NEHNa HeMb3s paccmaTpuBaTb Kak
npegesnibHble nokasarenn. B KOHKPETHbIX CrlydasX MOXHO TEXHMYECKM AOCTUYb NyYLlInX nokasaTtenei.

TexHONorMmn 1 cBA3aHHble C HUMUK BbIOPOCKI/COPOCHI 1 (M1M) YPOBHWU NOTpebieHns NepBUYHOIO Cbipbs 1
3Hepruu criegyeT paccMaTpuBaTh Kak LIMKIVYeCcKWin npoLiecc, BKAYaLWwuii B cebs cneaytowme atanbi:

- ngeHTuuKauma KnioYeBbIX 3K0N0rMYecknx Npobnem 419 NPOMbILLIEHHbIX NPeANPUATUIA, Ha KOTOPbIX
B npoLiecce NpoM3BOACTBA TEM/IOBOIN 3HEpPruM ob6pasyoTcst BbIGpOCHl B aTMocdepy, Copockl B BOAy, OCTaTKM
nocrie CxuraHus;

- aKCcnepTV3a TEXHOMOIMIA, Hanbonee NpMemMaeMbIX A5 PeLeHNs TEXHUYECKNX 1 KoYeBbIX aKoornye-
CKunx npobnem:

- nAeHTUMKaLUS HauIyywero YpoBHSA 3KOSIOTMYECKOl pes3ynbTaTMBHOCTM Ha OocHoBe CnpaBoYHMKa
EC [1];

- aKcnepTV3a YCoBUIA, NPU KOTOPbLIX A4OCTUTAINCh 3TU YPOBHW Pe3y/bTATUBHOCTU, TakuX Kak 3aTpartsl,
BO3/le/iCTBME Ha OKPYXaloLLyl cpefy, OCHOBHbIE ABUXYLLME CUNbl ANA BHeApeHns HAT;

- oT60p HAT 1 oueHka cBA3aHHbIX C HUMU BbIGPOCOB/COHPOCOB 1 (MNK) ypPOBHEV NOTPe6IEHNS NepPBUYHO-
ro Cbipbsi M 3HEPIW 415 0TPAC/N NPOMBbILLIEHHOCTW.

KnoueBylo ponb B KaXAoM U3 3TUX 3TanoB U CNOco60B NpefcTaBeHns UHOopMaUuMn B HacTOALLEM
CTaHJapTe urpanau aKcnepTHble oueHkn EBponelickoro 610po Mo KOMNAEKCHOMY KOHTPOJIO 1 npegoTepalye-
HUI0 3arpa3HeHunii okpyxatouleli cpeapl (European Integrated Pollution Prevention and Control Bureau) v co-
oTBETCTBYHLLEN TexHnyeckoin paboueit rpynnel (Technical Working Group).

Ha ocHoBe aTuX OLEHOK B HacTosiLem cTaHgapTe npegctasnedsl HAT u (B MakcMMasibHO BO3MOXHOM
CTeneHn) ypoBHM BbIBPOCOB/COPOCOB 1 NOTPEGNEHUS CbIPbS U 3HEPINW, CBA3aHHbIE C UCnosb3oBaHnem HAT
MHOrooTpac/IeBOro Ha3HayeHus, KOTopble BO MHOTMX Cy4Yasix OTpaxaloT TeKyLLyto paboTy HEKOTOpPbIX yCTaHo-
BOK B KOHKpeTHOI oTpacnu. Tam. rae npefctaBnieHbl BbIGPOCk/COPOCHI MM YPOBHW NOTPeb1eHus], CBA3aHHbIe
¢ ucnonb3oBaHnem HAT. nogpasymeBaeTcs, UTO MOXET OblTb JOCTUTHYT KOHKPETHbIV YPOBEHb 3KOSI0rMYeCKOl
pe3ynbTatMBHOCTU. O4HAKO HM YPOBHU BbIGPOCOB/COPOCOB. HM YPOBHM NOTPEO6IEHNS HEMb3a paccMaTpuBaTb
Kak npefenbHble nokasarenu. B HEKOTOPbIX CyYasnX B KOHKPETHbIX YCIOBUAX MOXHO AOCTUYb TyHLLUNX TEXHU-
YeCKMX U IKONOTNYECKNX nokasarene.

Bbi6pocbl/cOpochkl 1 YpoBHW NOTpebeHNs, cBA3aHHble ¢ ucnosb3osannem HAT. 4O/MKHBI 6bITb paccmo-
TpeHbl BMECTe € ApYrumu cneunanbHbiMU YCI0BUSAMU (Hanpumep, ycpeaHeHne nepmosos).

MoHATNE «YpPOBEHb, CBA3aHHBIN C Mcnonb3oBaHnem HAT» cnepyeTt oT/iMyaTb OT TEPMUHA «AOCTUMKUMBIIA
YPOBEHb», Takke MPUMEHSIeMOro B cnpasoyHukax EC no Hawnyywumm AOCTYNHbIM TexHonorusm. Tam. rge
YPOBEHb ONUCAH KaK «AO0CTWXUMbIA», UCNOMNb30BaHNE OTAE/IbHON TEXHOMOMMN UM KOMOUHALMN TEXHOOTUIA
03HayaeT, YTO 3TOT YPOBEHb MOXET BObITb AOCTUTHYT NO UCTEYEHUN CYLLLECTBEHHOTO NepMoja BpeMeHU Ha npa-
BW/IbHO 3KCM/TyaTUPyeMOii yCTaHOBKE C UCMO/b30BaHNEM 3TUX TEXHOOTUIA.

Tam. rfe 310 661710 BO3MOXHO, BMecTe ¢ onucaHnem HAT npuBeAeHbl 3KOHOMUYeckne nokasatenun. Of-
HakKo peasibHble 3aTpaTbl Ha BHeapeHne HAT 6yayT 3aBUCETb OT KOHKPETHOM cUTyaummn, Hanpumep TexHuye-
CKMX 0COBGEHHOCTEl KOHKPETHOW YCTaHOBKW, BE/IMUMHBI HANOroB U nnatexei. HacToawmii ctaHaapT He pac-
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NpoCTpaHsAeTCs Ha OLEeHKy 3TUX (hakTopoB. Mpu OTCYTCTBMM faHHbIX O 3aTpaTax BbiBOAbl 06 3KOHOMUYECKO
L,enecoo6pa3HOCTM TEXHOMOMMI AOMKHbI GbITb CAEMaHbl HA OCHOBE MUCC/ef0BaHWA AeliCTBYOLMX YCTaHOBOK.

HacToswwmii ctaHgapT npeAHasHadyeH Ansa Toro, 4Tobbl ykasatb HAT. koTopble LenecoobpasHo npume-
HATb NpU OLEeHKe Tekyleli paboTbl AECTBYIOLLLEN YCTAHOBKN WU NPY OLLEHKe NPOEKTUPYEMOI YCTaHOBKM, Ha
KOTOPOi OCYLLECTBAAIOT CXUraHne TBepLOro Ton/MBa B 3HEPreTUYeCcKnx Lensx.

CnepyeT cuutaTb, 4TO MOTyT 6bITb paspaboTaHbl YCTAHOBKM, KOTOpble GyAyT COOTBETCTBOBATL yKa3aH-
HbiM HAOT unm okaxyTcs nydwe ux. Takke npegnonaraertcs, YTO Ha AeNCTBYHOLWMX YCTAHOBKaX MOXHO [0-
CcTuYb ypoBHA HAT nnn fobnTbea 60nbluero ycnexa B kaXAoM KOHKPETHOM criyyae.

CnpasoyHukn EC no HAT He cogepxart topuanyecku o6sa3atesibHbIX HOpbl, OHW MpegHas3HayeHbl ANns
TOro, Ytobbl faTh 06LLYy0 MHhopMaLuio AN oTpacieil NPOMbILWIEHHOCTH, rocyfapcTs — vneHos EC nobuye-
CTBEHHOCTM 0 Bblbpocax/cbpocax 1 ypoBHAX NOTPEO6IEHNS, LOCTUXXKUMbIX MPU UCNOMb30BaHUM ONpeAeIeHHbIX
TexHonoruii. CooTBETCTBYOLLME NpeaenbHble nokasaTenu Aas nboro KOHKPETHOro ciyyas cnegyeT onpege-
NATb ¢ yyeToM ueneit AupekTnsbl 2008/1/EC [2] n MECTHbIX YCNOBUIA.

HacTosawwmin ctaHAapT AONOMHAET AeicTBylolWMe HauMoHanbHble cTaHAapTbl Poccuiickoli degepauum
B chpepe CxuraHvua TBEPAOro TOMNMBA B 9HEPreTUYECKNX LieNiAX Ha KPYMHbIX NPOMBbILLIEHHbIX NPeAnpuaTUsX.
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HAUWOHANBbHbBIMN CTAHOAPT POCCUMWCKOWNW OSGEALEPALUNM

PECYPCOCBEPEXEHUE.
KAMEHHBIE VN BYPbIE YT

Hannyywuve 4OCTYyNHbIE TEXHOMOMNU CXUTaHUA

Resources conservation. Stone and brown coats. Best available techniques of incineration

fata BBefeHuns — 2012—01—01

1 O6nacTb NPYMEHeHUs

HactosAwwmi ctaHgapT ycTaHasBnvMBaeT Hawaydwne JoCTynHble TexHonornn (HAT) aHeproddekTuBHO-
ro 1 3Kosormyeckn 6e30MacHOr0 CXUraHWs KameHHbIX W BypbIX Yrniei Ha KpYMHbIX NMPOMBbILLMEHHbIX Npea-
NpUATUAX.

HacTosAwwmii ctaHgapT pacnpocTpaHAeTCa Ha MeTo/bl COBEPLUEHCTBOBAHWUA TEXHOOINI CXUraHus TBep-
[0ro Ton/MBa Ha KPYMHbIX NPOMbILWIEHHbIX NPeANPUATUAX 3a CHET NpUMeEHeHua cooTeBeTcTByowmux HAT. no-
3BOMISAOLMX CHU3NTbL HEraTUBHOE B/INSIHWE HA COCTOSTHUE OKpYXatoLleli cpefbl Ha TeppUTOpUK U BOAN3N 3TUX
npeanpusiTUiA.

Hactoswwmin ctaHgapT He pacnpocTpaHAeTcs Ha TEXHOJI0TMK, CBA3aHHbIe C BMOMOTMYECKMU, XUMUYe-
CKUMW 1N aTOMHbIMU NPeAnpUATUAMMU.

HacToswwmii cTaHgapT pekoMeHAyeTcs MCNo/b30BaTb BO BCEX BUAAX AOKYMEHTauuu U nutepartypsl,
oTHOCALLMXCA K cchepam obecneyeHns pecypcocbepexeHunst, 3HeproadpPeKTUBHOCTH 1 3KOOrMUYeckoin 6es-
0MnacHOCTU B npoueccax X03ANCTBEHHOW AeATeNbHOCTU NPU CXKUraHuy TBEPLOro TOM/MBa Ha KPYMHbIX Npo-
MbILLEHHBIX NPEANPUATUSAX B SHEPTreTUYECKUX LiensX.

2 HopMmaTuBHbIE CCbIIKK

B HacTosllem cTaHgapTe UCMOb30BaHbl HOPMATUBHBIE CCbISIKM Ha criefytolme cTaHdapThl:

FOCT 30772 PecypcocbepexeHue. ObpallieHne ¢ oTxogamu. TepMuHbl U onpeaeneHns

FOCT P NCO 9000 Cuctembl MeHemXmMeHTa kayecTBa. OCHOBHbIE NMOJIOXEHUS U CNoBapb

FOCT P NCO 14050 MeHeXMeHT okpyxatwein cpegbl. Cnosapb

FOCT P 513871> 3HeprocbepexeHne. HopmatuBHo-meToanyeckoe obecneyeHme. OCHOBHbIE MNOMOXEHNS

NMpumeyaHune — MNpu NONL30BAHUN HACTOAWMM CTaHAAPTOM Lies1Iecoo6pa3Ho NPoBepUTb AeNCTBUE CChIIOYHbIX
cTaHAapToB B MH(POPMALMOHHOK cucTeme O6LLEero Nosb3oBaHMa — Ha ohuumanbHOM caiite PegepasibHOro areHTcTBa no
TeXHUYEeCKOMY PerysimpoBaHUI0 U METPOJIOTUN B CETU VIHTEPHET WM MO eXerogHoMy nHopmMaunoHHoOMY ykasaTesnto «Ha-
LMOHasbHble CTaHAapThl», KOTOPbI ONyG/IMKOBAH MO COCTOSHMIO Ha 1 AHBapsl Tekylero roja, 1 no BbiNyckaMm exemecsiy-
HOro MHOpMaLMOHHOrO ykasaTens «HaunoHanbHble CTaHAAPTbI» 3a TeKywuii rod. ECiv 3amMeHeH CCbUIOYHbIN cTaHaapT,
Ha KOTOpblii faHa HeAaTUpoBaHHas CCbl/ka, TO PeKOMeHAyeTCsl UCMO/b30BaTh eiiCTBYIOLLYI0 Bepcuto 3Toro ctaHgapra
C Y4eTOM BCeX BHECEHHbIX B laHHYIO BEPCUIO U3MEHEHWNI. ECNM 3aMeHeH CCbIIOYHbIN CTaHAapT, Ha KOTopbIi faHa gaTtu-
poBaHHasi CCblfIka, TO PeKOMeH/AyeTCA UCMOob30BaTb BEPCUIO 3TOTO CTaHAapTa € yKasaHHbIM Bbllle r0[0M YTBEPXAEHMNS
(NpuHsATUA). ECnn nocne yTBepXAeHUs HacTOALWero cTaHgapTa B CCbIJTOYHbIN CTaHAAPT, Ha KOTOPbI AaHa AaTupoBaHHas
cCblnka, BHECEHO U3MEHEHMe, 3aTparmBalollee NosoXeHne, Ha KOTOPOE flaHa CCbl/ka, TO 3TO NOJIOXKEeHNe pekoMeHayeTcs
NpUMeHATb 6e3 yyeTa AaHHOTo N3MeHeHUs. ECn cCbIIOYHbIA CTaHA4apT OTMeHeH 6e3 3aMeHbl, TO NOT0XEeHWe, B KOTOPOM
[laHa CCbl/IKa Ha Hero, pekoMeHAyeTCcsl NPYMEeHsITb B YacTW, He 3aTparvsatolleli 3Ty CCbInky.

1» fevictByeT FOCT 31607—2012.

N3paHne opuynanbHoe
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3 TepMuHbl, onNpeaenieHns 1 CoKpalleHus

3.1 B HacToflleM cTaHgapte mnpumeHeHbl TepMmuHbl no FOCT P 51387, TOCT P MCO 9000.
FOCT P MCO 14050. TOCT 30772. a Takke cnegyoline TepMnHbl C COOTBETCTBYIOLWMMWN onpeaeneHnsaMun:

3.1.1 Haunyywas gocTynHasa TexHonorns; HAT: TexHonormyeckuii npouecc, TeXHUYECKUin MeTopa,
OCHOBaHHbIi HA COBPEMEHHbIX AOCTWKEHUAX HAYKWN U TEXHVKW, HanpaBeHHbIA Ha CHUXEHWEe HeraTyBHOro
BO3/EliCTBUA XO35ANCTBEHHON AEATE/IbHOCTW Ha OKPYXaloLylo cpegy U UMerowuii YCTaHOB/IEHHbIV CPOK
NPaKTMYecKoro NPUMEHeEHUs C Y4ETOM 3KOHOMUYECKUX, TEXHUYECKNX, SKONOTUYECKUX U COLManbHbIX dak-
TOPOB.

MpumeyvaHuns

1 HAT o3HavaeT Hanbonee aphekTMBHYIO 1 NepefoBY0 CTaAuU0 B Pa3BUTUM NPOU3BOACTBEHHON AeATe/IbHOCTU
1N MeToAO0B 3KcnyaTauum o6bekToB, koTopas o6ecneynBaeT NPaKTUYECKY NMPUTOAHOCTL OnpesesieHHbIX TeXHONorni
ANSA npefoTBpaleHns UAW. eCn 3TO NPakTUYeCcKn HEBO3MOXHO, ob6ecneyeHns o6Lero cokpalleHmsa Bblbpocoe/c6po-
coe 1 o6pa3oBaHNA OTXOA0B. YUeT BO3AENCTBUIA Ha OKPYXaloLylo cpeay NpovM3BOAUTCS Ha OCHOBE MpefesibHO Aony-
CTUMbIX Bbl6pocoB/c6pocoe.

2 Mpwu peanunsauum HAT. nmetoweit yCTaHOBNEHHbI CPOK MPaKTUYECKOro NPUMEHEHNS C YYETOM 3KOHOMUYECKUX,
TEXHUYECKNX, IKONOTNYECKNX N COUNanbHbIX (hakTopoB, AOCTUTaeTCAa HaMMeHbLLNA YPOBEHb HEFraTUBHOMO BO3AeNCTBUA
Ha OKpyXaloLlyo cpefy B pacyeTe Ha eAUHULY NPOM3BeAeHHOol npoaykumn (paboTbl, ycnyru).

3 «Haunyuwas» o3HayaeT TEXHONOrM0, Hanbonee ahPeKTUBHYIO AN BbINyCKa NPOAYKLUN C AOCTUXEHNEM yCTa-
HOBJIEHHOTO YPOBHS 3alMThl OKpYXatoLiei cpegbl.

4 «[locTynHas» O3HaydaeT TEXHO/I0TMI0, KOTopaa pa3paboTaHa HacTO/IbKO, YTO OHa DKIXeT 6bITb NpUMeHeHa B
KOHKPETHOIW OTpac/in NPOMbIL/IEHHOCTU NPU YC/I0BUM NOATBEPXAEHUA 3KOHOMUYECKOWN, TEXHNYECKON, SKONOrnyeckoi
N coumanbHOW LenecoobpasHOCTM ee BHeApeHUA. «[ocTynHasa» npuMmeHutenbHo K HAT o3HavaeT y4yeT 3aTpaT Ha
BHeApPEeHNe TEXHOMOrMN N NPEUMYLLECTB ee BHeAPEHUS, a TakKe 03Ha4yaeT, YTO TEXHOOTNSS MOXEeT ObiTb BHeApeHa B
3KOHOMUYECKN N TEXHNYECKN peann3yembiX YC/I0BUAX A1 KOHKPETHOW OTpac/iv NPOMbILI/IEHHOCTH.

5 B oTAeNbHbIX C/lyyasx 4acTb TEPMUHA «AOCTYMHasA» MOXeT 6biTb 3aMeHeHa C/IOBOM «CyLiecTByloLlas», ecnm
3TO onpejeneHo 3aKoHoAaTeNbLCTBOM Poccuiickon degepauuu.

6 «TexHOMorms» o3HayaeT Kak MCMoJIb3yEMYH TEXHOMOIMIO, Tak U CNOCOo6, MeToA 1 NpueM, KOTOPbIM 06BEKT CMpPOo-
eKTMpOBaH. MOCTPOEH, IKCMNNyaTUPyeTCa U BbIBOAUTCA U3 IKCNyaTaumMn nepej ero nuksngauneii c ytnnmsaumneii obes-
BPEXEHHbIX YacTeli 1 ygasnieHnem onacHbIX COCTaBAIOLWNX.

7 KHAT oTHOCATCA, Kak NpaBu/io, MasloOTXOA4Hble 1 6e30TX04Hble TEXHOMIOrMN.

8 Kak npaBuno. HAT BHOCSAT B rocyfapcTBeHHbI peecTp HAT.

[FTOCT P 54097—2001. nyHkT 3.1]

3.1.2 Tonnueo; Mpoaykuusi, NnpeaHasHauyeHHas Ans BblpaGOTKM TEM/I0BOV aHeprun B mnpouecce ee
CKUraHus.
[FTOCT P 51750. nyHkT 3.1.6]

MprumedyaHue — Mo GU3NYECKOMY COCTOSIHMIO Pas/iualoT TBEpAoe TOM/IMBO — Topdy, Griomaccy, XuaKkoe To-
M/IMBO — MasyT, ra3006pasHoe TOM/IMBO — MPUPOAHBIN 1a3. a Taloke ras. BblaensiemMblii 13 OTXOA0B NOTPeG/IeHNs B Mpo-
Liecce UxX 6poXeHVs.

3.1.3 B HacTtosuem cTaHAapTe UCNoJb30BaHbl CleayloLine cokpalleHus:

XMK — xumunyeckoe notpebneHne Kuciopoaa;

BFBC — cxuraHvie Tonavea B Ny3blPpbKOBOM KWMALLEM CII0€;

CFBC — cxuraHue Tonavea B LMPKYNNPYIOLLIEM KUMALLEM C/IOE;

DBB — KkoTen ¢ TBepAbIM LuiakoyjaneHneM (C NblaeyronbHol TONKON 1 yaaneHneM Linaka u3 Tonku B
TBEPLOM COCTOSHWN);

dsi — BBOf, cyxoro cop6eHTta (B cuctembl gecynbypusaumm gbIMoBbIX razoB TAC Wan B TONKY KoTna
npu UCMNO/b30BaHNN CyXoro agauTMBHOIO MeToaa):

ESP — anekTpoctatuueckuii ounbTp,

FF — pykaBHbI dunbTp;

FBC — cxuraHue B KunsLem crioe;

FGD(dsi) — pecynbgypu3auns AbIMOBbIX Fa30B C NMOMOLLbI BBOAA CYX0ro copbeHTa {B cuctembl ge-
cynbypusanmmn AbiIMOBbIX razoB TOC MM B TOMKY KOT/1a MPU UCMOMb30BaHWM CyX0ro agAnuTMBHOIO MeToaa):

FGD(sds) — pecynbypumsaums AbIMOBbIX ra3oB C MCMONb30BAHNEM MOKPOCYXOro pacnblIMTENbHOro
ckpy66epa;
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FGD(wet) — Mokpas gecynbypumsaumsa AbIMOBbIX ra30B:

PC — cxuraHue yronbHoli nbinu;

PFBC — cxuraHve nog naBfieHUEM B KANSALLEM Crl0e€;

Pm — nepBuyYHbIe MEPONPUATUSA MO COKPaLLEeHWIO BbIGPOCOB OKCUA0B a30Ta;
SCR — ceneKTUBHOE KaTa/IMTUYeCcKoe BOCCTaHOB/IEHNE (OKCUAOB a3oTa);
sds — nonycyxoi;

SNCR — cenekTnBHOE HekaTannTuyeckoe BOCCTaHOBIeHNe (OKCUAOB a3oTa);
WBB — KOTen C XUAKMM LunakoyganeHuem;

wet — MOKpbIi.

4 Haunydwme fOCTYyNHblEe TEXHOMOIMMM Ha 3Tanax CKUraHUs KaMeHHbIX 1 BypbIX
yrnein (TBepaoro Tonsanea)

4.1 O6wme NoNoXeHusa

LNsi oKUraHus KaMeHHbIX 1 BYpbIX Yreid Ha NMPoeKTUPYEMbIX U AEACTBYOLWMX NPeANpUATUAX B KaYecTBe
HAOT MoryT 6bITb MPUMEHEHbI TEXHOOTUN CXUraHNA:

- YrONbHON MbINW:

- TONAvBa B LMPKYNNPYIOLLEM KUNALLEM C/I0€:

- TOMn/vBa B My3bIpbKOBOM KUMALWEM C/10€:

- TonvBa noj AasfieHNeMm B KUMALLEM CII0E;

- TON/IMBA Ha KOJIOCHUKOBOW peLueTke.

CxuraHve Ha KO/IOCHUKOBOW pelueTke MOXeT 6biTb MPeAnoyTUTEeIbHbIM TOMbKO MPY NPYMEHEeHUN Ha
NPOEKTUPYEMbIX NMPeANPUATUAX C HOMUHA/IbHLIM TEM/I0BLIM BXO4OM MeHee 100 MBT.

HAT cxuraHnsa TBepAoro TonmMBa BKIOYAOT cneayloLme aransl;

- npeAsapuTenibHas NoAroToska:

- npuMeHeHvne HAT nosblweHns athdeKTMBHOCTU UCNO/b30BaHMS TBEPAOro TonvBa.

4.2 MpeasaputenbHaa NoAroToBka TBEPAOro Tonamsa

Ha sTane npeaBapuTenbHON NOArOTOBKN KaMEHHbIX U BypbIxX yrieli B kauecTBe anemeHToB HAT ucnonb-
30T MPOLIECChl CMELUNBaHNA pa3/INyHbIX BUAOB TBEPAOro TONavBa AnA obecneyeHuss cTabusibHbIX yCNoBUi
rOPEHMUS N COKpalLLeHNsI NMUKOBbLIX BbIGPOCOB B aTMOCepy. 3aMmeHa 04HOro TonavMea ApyruM, Hanpumep nepe-
X0[, C OLHOTO BUAA YrNs Ha Apyroi, o6nagarowmii Ny4MMm 3K010TMYECKUMU XapakTepPUCTUKaMU, MOXET ObITb
npvpasBHeHa Kk HAT. laHHasA TeXHONOrusA npefBapuTenbHON NOATOTOBKM TBEPAOrO TOM/IMBA HapSAAy € APYTUMH,
oTHocAwwmmMmnca k HAT, npeactasneHa B Tabnuue 1.

4.3 TIpuMeHeHWe HauIy4LWmnx AOCTYNMHbIX TEXHOMOTUIA NOBbIWEHUs 3 (PEeKTUBHOCTM
Mcnonb30BaHUs TBEPAOro TONAUBa

B kauectBe HAT nosbiweHns adhekTUBHOCTM NCMNONb30BaHNA TBEPAOro TONANBa MOryT 6bITb UCMOSb-
30BaHbl HanpaB/leHNs 3HEepreTUYecKon M PecypcHO onTUMM3auuu Ha NPeanpuaTUU, NpeacTaBfeHHble B
Tabnuue 2.

Mpy NPOEKTMPOBAHNM HOBbLIX KOT/I0B UM UX MOAUMMKALMKN Ha AeliCTBYOLWNX NPeAnpuaTuax Haunyu-
LUMMKN CYUTAIOT Takne TEXHOIOTNYECKME peLLeHNs, KOTopble 06ecneynBatoT BbICOKY0 3d(PeKTUBHOCTb KOT/I0B
1 BK/IOYAIOT B Ce65 NepBuYHbIE MEPONPUATUA NO COKpalleHno obpa3oBaHns BbIGPOCOB OKCUAOB a3oTa —
okcupga asota (NO) n guokenga asorta (N02), coBmecTHO o603Havaembix NOX. B kauecTBe nNprMepoB MOXHO
ykasatb:

- CTyneHyaryto nogady sosfyxa u Tonsimsa:

- UCMOJ/Ib30BaHNE COBPEMEHHbIX MA/IOTOKCUYHBIX TOPEsIoK C NOHWXEHHbIM BblgeneHnem NOX;

- TPEXCTyneH4yarToe cxuraHve Tonamea (C NepBUMYHON 30HOI FOPEHUs, 30HON BOCCTAHOB/IEHNA W 30HOW
[OXUraHns).

Mcnonb3oBaHne COBPEMEHHOW aBTOMATU3MPOBAHHOW CUCTEMbI YNpaBieHns AN AOCTUXEHNSA BbICOKON
pes3ynbTaTMBHOCTM PaboThl KOT/1a C Y/y4LlEHHbIMU YCIOBUSAMU CXUraHus, obecneynsarolMMm cokpalleHune
BbIOPOCOB, Takke paccmarpusaloT B kayectse HAT.

HanpaBneHnsi noBblleHNsA 3(hPEKTUBHOCTN UCNO/b30BaHNA TBEPAOrO TOM/IMBA 3a CHET MEeponpuUATHii
N0 TEXHOMIOTMYECKO ONTMMU3aLUM NapamMmeTpoB CXUraHWsa Ha NpeanpuaTUM NpeacTasieHbl B Tabnmue 3.
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4.4 TepcnekTUBHbIE TEXHOMOTUMN CXUTAHNA BYPbIX yrnei

TexHonorna npeABapuTeNibHON CyLiKu BypbIX Yrnei, Kak oxugaeTcs, npuBegeT K TeopeTnyeckomy no-
BbILLEHWNIO 3HEProaththekTUBHOCTU NpeanpuaTiAi NpubnusnTensHo Ha 4 %—5 %. Llenb gaHHOl TexHono-
TN — CyLLKa BNaXHbIX OYpbIX Yrneid, KoTopble NOCTynaloT ¢ MeCT A06bIYM OTKPbITbIM CNOCO60M, C MOMOLLbIO
HM3KoTemnepaTypHoro Harpesa (120 °C—150 °C) BMeCTO MCMONb30BaHWA ropsiyero oTpaboTaBLUero rasa
¢ Temnepatypoli 1000 °C. Kpome TOro, uenbk TEXHOSI0MUN SIBASIETCS BO3BPAT 3HEPruu, notpayeHHon ans
06e3BOXMBaHUA BypbIX Yrnei, nocpeAcTBOM KOHAEHcaLUMM napa. 3ajaya cocToMT B TOM, YTOObI 3Heprus, Tpe-
6yemas AN ncnapeHusa Bnaruw, cogepxatieica B 6ypbIx yrnsax, Bo3spalyanacb B Npouecc Ana KoHAgeHcauum
napa. 34ecb HaunyyWwmnMy 4OCTYNHbIMU ABASIOTCA ABa Pa3/INyHbIX TEXHOMNOTMYECKMX MpoLiecca:

- NepBbIi NpoLecc — MexaHUKo-TepMuyeckoe 06e3BOXMBaHME — HaXOAMTCA B HacTosiLee BpemMs B
cTagun pas3paboTku. SKCnepuMeHTasbHbIN 3aB0OJ, HA KOTOPOM MCMO/bL3YIOT 3TOT Npouecc, npoussoaunt 12 /4
Cyxux BypbIx yrnei c BnarocogepxaHvem, pasHbiM npubamautensHo 22 %. bypble yram HarpesatlT nog Aas-
neHuem 60 6ap 1 npu Temnepatype 200 X ans oTaeneHns sBnaru. B koHue npouecca obpaboTaHHble Bypble
Yr/IM MOBTOPHO HarpesaloT:

- BTOPOi1 npouecc, npefHasHavyeHHbIn AN CyWKn 6ypbiX yriein, ceiiyac HaxoguTtcs B 6onee nospgHen
cTaann paspaboTtkn. Cyluky 6ypbix yrnei ocyw,ecTBASIOT B annaparax KAMALWEero cnosi ¢ BHYTPeHHeW yTu-
nu3aymei Tenna oTxoawmx rasos. Map. paccemBaeMmblil OT CYLUM/IKU, OTAENAIOT OT COAEPXALUMXCA B HEM
yacTuy, 6ypbIx yriiein ¢ NOMOLbI0 31EKTPOCTATMUECKOro ocaanTesnis. 3aTeM ero CHoBa CXMMatoT C MOMOLLbIO
Komnpeccopa, KoTopblii paboTaeT B OTKPbITOM NpoLecce € TeN/I0BbIM HACOCOM, NOC/e Yero nap KoHAEeHCUpy-
eTcs B Tpy64aTOM 3MeeBUKe, UCMOMNb3yeMOM A1 HarpeBaHUsi MOBEPXHOCTEW B cyluuke. KoHgeHcauoHHas
TennoTa Takum 06pa3oM nepefaeTcs B KMNALWMI CNON 418 CYLWKN BypbIxX yraein. YacTb 06ecnbi/IeHHOro napa
MCNONb3YIOT AN pa3xmxeHus BypbiX yriein n nogaloT B annapar C MOMOLbI BEHTUNATOpa. SKCnepuMeH-
TasbHbIl 3aBOA, paboTalolwmii Mo 3TON TexHoormmn, npoussoanTt 90 T/4 cyxux BypbIX yriei ¢ cogepxaHuem
Bnarn 12 %.

5 Oxupgaemas ahPEKTUBHOCTb NPUMEHEHUS HAUNYYLIMX AOCTYMHbIX
TEXHONOINA

5.1 O6uwure NoioxeHus

PaLunoHanbHoe ncnosb3oBaHe NpuUpoAHbIX pecypcos M adhekTuBHOEe noTpebneHne aHeprun — asa
OCHOBHbIX Tpe6oBaHusa [Aupektnsbl EC 2008/1/EC (2). B 3TOM cMbicie 3¢pheKTUBHOCTb, C KOTOPOA MOXeT
6bITb MPOM3BEEHa SHEPIUS, ABNSETCA BaXHbIM MHAVKATOPOM Bbibpocos C 02, BO3AENCTBYIOLWNX Ha KIMMaTK-
yeckme nsmeHeHus. OanH U3 cnoco6oB cokpatleHust BbiopocoB C 02 Ha eAVHNLY NPON3BEAEHHON IHEPrMn —
onTYMU3aLua NpPoLEeccoB BbIpaboTKN SHEPrun 1 ee NCnonb30BaHuUs.

Mpumexexnne HAT, Kak Npasunio, CONPOBOXAAETCA NOBbILIEHNEM SHEPro- U TeNI0BON apheKTUBHOCTY,
a Takke CHKEHNEM YPOBHS BO3AECTBUS HA OKPYXAIOLLLYIO0 cpesly U 3KOHOMUWEl pecypcoB.

5.2 OHeproapekTUBHOCTb

OHeproaheKTUBHOCTb, COOTBETCTBYIOWAA YCN0BUAM npumeHenus HAT npu akcnayatauun gencTsy-
IOLWNX NpeanpuATUiA N0 KOMBGMHNPOBAHHOMY NPOU3BOACTBY TEMJIOBOW U 3NEKTPUYECKOW 3HEprMmn, MOXeT Co-
cTaBnATb 45 %—55 %, 4TO 3KBMBA/IEHTHO yAebHOMY pacxogy Tenna 1,1—1.3 B 3aBUCMMOCTHY OT cneuugukm
npeanpuaTtus. Npu cpaBHEHUN 3TWX NokasaTesnei ¢ aHeproadPeKTUBHOCTLIO HOBbIX NPeAnpuATWiA, paboTato-
LMX HA CKUraHUN KameHHbIX 1 BypbIX yrieid, yCTaHOBMEHO, YTO TOMIbKO KOHAEHCALNOHHbIE 3N1eKTPOCTaHLum
C a(phekTUBHOCTLIO 42 % — 47 % un yaenbHbIM pacxofoM Tenna 2.3 obecneynBaldT 3KOHOMUIO TOMMBA U
cokpaLieHune Bbiopocos C02.

CnepgyeT yunTblBaTb, YTO yKa3aHHble YPOBHU 3HEProadPekTMBHOCTU He MOryT 6biTb 4OCTUTHYTbI NpK
BCEX 3KCMyaTalMoHHbIX pexumax npuMmeHernnsa HAT. Oxungaemasn saHeproapeKkTUBHOCTb, 3akiajbiBaemas
npy NPOEKTUPOBaHUW NPeLNPUATURA, OTIMYAETCA OT (DaKTUYECKON aHeproathdekTMBHOCTN N MOXET BbITb HUXe
Ha BECb Nepuoj akcnayaTaumm n3-3a U3MEHeHU BENNUYMNH 3arpysky, kayecTsa ToNuBa 1 no psgy Apyrux co-
NyTCTBYHOLMX NPUYMH. DHEProsPEKTUBHOCTL TaKKe 3aBUCUT OT CUCTEMbI OXNTAXAEHNSA INEKTPOCTaHUuu, ee
reorpatuyeckoro MecTonoIoXeHnss 1 NnoTpebeHns aHeprum B CUCTEME ra3o0UUCTKN.

[na anekTpocTaHuuii aHeproahhekTMBHOCTb ONpeaensoT Kak yaenbHbll pacxod Tenna (nogsogumas
3Heprua Tonnunsa/sbipabatbiBaemas 3HepPrns Ha BbIXOAE U3 3NIEKTPOCTaHLMMN) U Kak 3P HEKTUBHOCTb 3/1€KTPO-
CTaHuMKn. onpefensemyto Kak 06paTHyl0 BeNNUMHYy yAenbHOro pacxoda Tenna, T. e. kak OTHOLIeHUe Npous-
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BEeleHHOW 3HEeprn K NoABOAVMOM IHEPrnn. SHEpPruio TONMBa U3MEPSAIOT Kak nokasaTesb Hu3wel TennoTbl
cropaHus Tonnvsa.

MprMeHsAs cBepXKpUTUYECcKMe napameTpbl napa, Takme Kak 4BONHON NPOMEXYTOUYHbI HarpesB napa u
caMble COBPEMEHHbIE BbICOKOTEMMEpPATYpPHble Matepuarbl, A8 NOBbILLEHUS 3HEProadEeKTUBHOCTN CTPOAT
3/1eKTPOCTAHLMN, HA KOTOPbIX CXUralT KaMeHHble 1 6ypble yrau ¢ yaesnbHbIM pacxogom Tenna 2.08 (48 %) u
C UCMoNb30BaHnem HernocpeACcTBEHHOrO BOAAHOIO OX/TaXKAEHUS.

[LoporoBn3Ha BbICOKO3(hEKTUBHBIX 3NEKTPOCTaHLUWI AenaeT UX HEKOHKYPEHTOCMNOCOGHbIMU C 3KOHO-
MWYECKOW TOYKWN 3peHus.

YBenuuyeHve napameTpoB napa (CBEPXKPUTUYECKWIA nap) — Apyroe CpeAcTBO NOBbIWEHNA ahdeKTnB-
HOCTUW. ecn KOMBGUHVMPOBaAHHOE MPOW3BOACTBO TEM/IOBON U 3NEKTPUYECKON 3HEPTUM NO KakUM-1M60 npuym-
Ham HEeBO3MOXHO.

Camoii BbICOKOW 3aHeproadheKTNBHOCTM AOCTUrAIOT NPY Ype3BblYaiHO BbICOKMX NapameTpax napa, uc-
nonb3yemMbIX Ha yCTaHOBKax, paboTalolmx B pexume 6a30B0I Harpysku.

YcTaHoBKU, paboTallie B pexume NMUKOBbIX HArpy3ok C 4acTbIMW LMKIaMu Mnycka, KOHCTPYWpYHT C
60n1€ee HN3KMMK NapameTpaMu napa, 4To NpUBOAUT K 60/1ee HU3KOW 3HeproadheKkTUBHOCTH.

5.3 TennoBas ahHeKTUBHOCTb

XapakTtep nosblLeHNs TeNN0Bol 3heKTUBHOCTH 3aBUCUT OT BMAA NPOM3BOACTBA, PEXMMOB Harpysku,
CUCTEM OXNTaXAEHUSA, NCNOMNb3yeMbIX BUAOB TONMBA, XapakTepa Bbl6pOCOB.

Kom6uHMpoBaHHOE NPOM3BOACTBO TEMNIOBOI U 3/1EKTPUYECKOI SHeprumn paccmaTpyBaloT B kayecTse ca-
Moro athcheKTMBHOrO BapuaHTa cokpalleHus obLiero kosmyecTsa Bbi6pocoB CO02, yto cnegyeT npvHUMaThb
BO BHVMMaHue npu CTPOMTENbCTBE BHOBb CMPOEKTUPOBAHHOW 3/1€KTPOCTaHLMKN, ecnn BbipabaTbiBaeMoe et
1 noTpebnsieMoe KOMYECTBO SHEPINU A0CTATOYHO BbICOKO, YTO6bI 3 EKTUBHO OKYNUTL 3aTpatbl Ha CTpo-
UTenbLCTBO 60see [OPOroro NPeAnpuATUS No KOMOGMHMPOBAHHOMY MPOM3BOACTBY TENIOBON M 3N1eKTPUYeCcKol
3Heprun BmecTo 60siee NPOCTbIX NPeAnpuUATAl No NMPOWU3BOACTBY TO/IbKO TEMI0BOW WAV TONBKO 3NeKTpuye-
CKOW 3Hepruu.

C COBPEMEHHOI TOYKM 3pEeHUs Hauayylmne AOCTYNHbIe BapuaHTbl — 3TO NPUMEHEHWE TEXHOJOMMIA 1
9KCNyaTaLMOHHbIX MEPOMPUATKI MO NOBbLILLIEHNIO TEMMOBOK 3(hhEeKTUBHOCTM U COKpaLLeHNo 06pa3oBaHus
NapHMKOBBIX ra30B, B YaCTHOCTM Bbl6pPocoB CO2 Npu CXUraHUM Ha PasNyHbIX NPefnpUATUAX KaMEHHbIX W
OYpbIX yrneit Ana NonyyeHns aHepruu.

BTOpuuHble MeponpuAaTMS NOo ynaenvMBaHuio v pasmelyeHnio C02 Takke MOryT cTaTtb AOCTYNHbIMU B
6yayLiem, HO B HaCTosILLee BPEMS UX He pekoMeHayeTca paccMaTpusath B kavectse HAT.

MpeanpuaTMa No KOMGUHVPOBAHHOMY MPON3BOLCTBY TEMN/I0OBOW W 9NEKTPUYECKOW aHeprun — Hambonee
TEXHUYECKN N 3KOHOMUYECKN 3D EKTUBHbIE CUCTEMbI UCNO/Ib30BAHUA TOMMBA W 3HEprocHabxeHus. Kom-
6UHMPOBaHHOE NPOM3BOACTBO TEMJIOBOW M 3NEKTPUYECKOW IHEepruM paccmMaTpuBaloT Kak camblii Ny4lumnin Ba-
pvaHT npumeHeHna HAT B Lenax cokpaweHusa konnyectsa CO02. BbIGpOLWEHHOTo B aTMocdepy, Ha eauHuLy
nNpon3BeAeHHON 3Heprmu.

Ecnv B MeCTHbIX YCNOBUAX CPOC Ha TEMNI0BY0 SHEPTNI0 OCTATOYHO BbICOK A/19 OKYynaemocTu CTpou-
TenbcTBa 60M1€€ AOPOrOoro NPeAnpuATUA Mo KOMOUHMPOBAHHOMY NPOW3BOACTBY TEM/IOBOW W 3/1IEKTPUYECKON
9HEeprun C y4yeTOM 3KOHOMMWYECKON Lienecoobpas3HoOCTU, BMECTO NPOCTOW TEnsoBOA 3NeKTPOCTaHUuM nam
3HEeproycTaHOBKM LenecoobpasHo NpoekTupoBaTb CTPOUTENBCTBO MPeAnpusaTMa AN KOMOGMHMPOBAHHOMO
Npov3BOACTBA TEM/IOBOIN W 3/1EKTPUYHECKON SHEPTUN.

MockonbKy CNpOC Ha Tensao BapbupyeTcsl B TeyeHue roga, NpeanpuaTua no KOMGUHMPOBAHHOMY NPOU3-
BO/CTBY TEM/IOBOW U 3NEKTPUYECKOW IHEPTMN AO/MKHBI TMOKO npucrnocabnuneaTbCs K nepexogy Ha BbipaboTKy
3M1EKTPO3HEPIUN U3 NOJSTYYEHHOW TEN0BON aHeprun. AT NpenpuaTUA Takke A0/DKHbI 06n1afaTb BbICOKOM
3)(heKTUBHOCTLIO MpY 3KCNyaTaumMn ¢ HenosHOM Harpy3koi. B 3TOM KOHTeKCTe cnefyeT OpueHTMpoBaTbCs
1 Ha NpeanpusaTys, aKkcnayaTupyloLiMe KOHAEeHCaUMOoHHble TYpOyHbI C OTBOAOM Napa, yunTbiBas, 4To addek-
TUBHOCTb MPeAnpUATUA, IKCINYyaTUPYIOLWMX KOHAEHCAUWOHHbIe TypOuHbI C OTBOAOM Napa, CpefHsAs B psagy
npeanpuATUiA N0 KOMGUHMPOBAHHOMY MPOW3BOACTBY TEMNIOBOW W 3N1EKTPUYECKOW IHEPIUU N KOHAEHCALMOH-
HbIX 31eKTPOCTaHLUIA.

Ans geicTeyloWwmx NpeanpuaThii, paboTaloLmx Ha KaMeHHbIX 1 BypbIX YIAaX, MPUMEHUMbI MHOTVE Tex-
HONOTUK NOBbILLEHNS TENN0BON 3thheKTUBHOCTU. [Mpu MOoAEPHM3ALUN INEKTPOCTAHLMMN C 3aMEHOV OCHOBHOIO
060pyAoBaHNsA (KapAnHabHOW PEKOHCTPYKLMUN C YCTAHOBKOM HOBbIX KOT/I0B) MOTYT GbiTb AOCTUTHYThbI CyLLe-
CTBEHHbIE MOMOXUTENbHbIE Pe3y/bTaTbl.
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B uenom Ans NoBbIWEHNS TENI0BOI 3P EKTUBHOCTY Lie1ecoobpasHo:

- YMeHbLIaTh NoTepu Tenna, BO3HMKalLWme B pesysibTate 06pa3oBaHNs HeCropesLUnX ra3oB U 3N1eMeH-
TOB B TBEPAbIX OTX0AAX M OCTaTKax, 06pasyoLuxcsa Npu CKMraHum TBEPA0ro TONMBa;

- MakC/MasibHO NoBbILATL AaB/IEHE U TemnepaTtypy napa, a Takke npMMeHaTbL NOBTOPHOE neperpesa-
Hue napa Ans nosbiweHnsa K,

- MaKcUMasibHO NOHMXaTb AaB/ieHne NapoBoi TypOuHbI MyTeM CHKEHUS TemnepaTypbl oxnaxaatoLuei
BOAbl (OXN@XAeHWe npecHoli Boaoi);

- MMHMMW3MpPOBAaTb NOTEpPU Tenna A/15 Bcex 6e3 NCKIYEeHNs AbIMOBbLIX ra3oB (MCNo/b30BaHWe ocTaTou-
HOro Tennaa wiv nofjava ero B TEM/IOLEHTpann);

- MMHMMUK3MpPOBAaTL NOTEePU Tensa yepes LWnaku;

- MMHMMU3MPOBaTb NOTEPU Tenaa ¢ NOMOLLbI U30MALMOHHbIX MaTepuasios;

- COKpaTUTb BHyTpeHHee noTpebneHvie 3Heprn nocpeacTBOM MPOBEAEHUS COOTBETCTBYHOLIMX Mepo-
npuaTWii (Hanpumep, okMCIUTeNbHoe paMHMpOBaHNe NCNapuTebHOM KOMOHHBI, UCNO/b30BaHWe Hacoca nu-
TaTenbHOl BOAbl C BbicokuM KIA):

- UCnoJib30BaTh NpeABapuTENIbHbIN HArpeB NapoM nuTaTesIbHON BOAb! A48 KOTNa,

- ONTMMU3NPOBATb reOMeTpUYeckme napameTpbl 10NaTOK TYPOUHBbI.

TexHnyeckne mMeponpuaTUs, ONUcaHHble B HACTOSALLEM pasfesie, MOryT 6biTb NPUHATLI BO BHUMaHWe Kak
HekoTopble BapuaHTbl HAT NoBbIWEHNS TEM/I0BOM 3(PhEKTUBHOCTY AENCTBYOLWMX NPEANPUATUNA.

PekomeHAaLMn OTHOCUTENBLHO NPUMEHEHMSI KOMOBUHNPOBaHHbLIX HAT Ha AeliCTBYHOLWMX U NPOEKTMpYye-
MbIX NPeAnpUATUAX 4151 NOBbILLEHNS TeN10B0M 3(EKTUBHOCTM NpeAcTaBfeHbl B Tabnuue 4.

Ta6nuuya 4 — MnaHUpyemble YPOBHU TernsioBoii apheKTMBHOCTU, CBSI3aHHble C NpuMeHeHneM HAT Ha npeAnpuaTusX,
MCnosb3yoLWMX B KayecTBe TBEPAOro TONNBa KaMeHHble 1 6ypble yrn

MnaHupyemble ypoBHU TenioBoii adhdeKTUBHOCTM (HETTO). %

TeepAce Tonmeo HAT AN17 MPOEKTVIPYEMEIX A AeliCTBYIOLLMX NpeanpuaTUin
npeanpusTUii AN oL pEANP!
KameHHbI Kom6rnHnpoBaHHOe  NPOM3BOACTBO
n 6ypblii yronb TEn/I0BOW 1 3/1EKTPUYECKOW IHEPTUMN 75—90 75—90
KaMeHHbI yronb PC (DBB n WBB) 43—47 [JocTuraemoe nosblleHNEe TENOBOW
3h(PEeKTUBHOCTU 3aBUCUT OT cneuu-
FBC Bonee 41 (VKM NpegnpusTUs, HO B KadyecTBe
PEBC Eonee 42 opueHTupa MO)KVHO paccmaTpuBaTb
ypoBeHb, paBHbIn 36 %—40 %. wn
BypbIi yronb PC (DBB) 42— 45 [0NO0NTHUTENbHOE NoBbIWeHKe 6onee
yeM Ha 3 % npu ucnons3osaHun HAT
FBC Bonee 40 ANS aelicTBYWOWNX NpeanpusaTuii
PFBC Bonee 42

6 OXnaaemoe CHUXeHNe HeraTuBHOro BO3JeNCTBUS Ha OKpYXaloLlyto
cpefy B pesynbTaTte NPUMEHEHUs HaUTYULINX AOCTYMHbIX TEXHOMOTUIA
Ha NpeanpuUAaTUSX, CKUTAIOWMX KAMEHHbIE U Bypble yrau

6.1 CHwmXeHue BbIGPOCOB NblN

Makpoyactuubl (Mbifb), BblbpacbiBaemMble BO BPEMS CropaHusi TBepAOro TOMAMBA, MOYTW MOSIHOCTbIO
06pasytoTca U3 ero MuHepasibHow dpakunn. na ob6ecnbiIMBaHUSA OTXOASALMUX ra3oB, 06pasyroLwmxcsa Ha npo-
eKTVpyeMmbIX ¥ fecTBYOLWMX NpeanpmsaTnax, B kayectse HAT pekoMeHayeTcs UCnonb30BaTb 3NeKTpocTaTu-
yeckme unm pykasHble UNbTPbI. VIcnonb3oBaHe pykaBHOTO thnnbTpa 06bIYHO MO3BOMSET AOCTUYL YPOBHEN
BbIOPOCOB MeHee 5 Mr/HM3. LINKNOHbI 1 MexaHnyeckne KOs/1eKTOpbl N30/IMPOBAHHO He paccMaTpuBaloT B Ka-
yectBe HAT, HO UX MOXHO MCMOMb30BaTb Ha 3Tane nNpeABapuTe/IbHOW OUNCTKM OTXOAALLMUX ra3oB.

Pekomergauun no npumeHenunto HAT o6ecnbiMBaHWA OTXOAALLMX ra30B Ha KPYMHbIX TEMNI0BbIX 3/1eK-
TpocTaHuusAx (T3C), cxuraroLmx KaMeHHble 1 bypble yrnauv, npeactasneHsl B Tabnuue 5. Ana TOC, MOLLHOCTb
KOTOpbIX npeBbiwaeT 100 MBT «u. a ocob6eHHOo ana TAC. MoLWHOCTb KOTOpbIX NpeBbiwaeT 300 MBT 4. ypoBHM
BbIOGPOCOB MbIAN HUXE, MOTOMY YTO MeTOAb! AeCynbdypusaLm AbIMOBbIX Fa30B OJHOBPEMEHHO CHMXAIOT Bbl-
6pochkl MakpoyacTuL,.
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Ta6nuuya 5 — PekomeHgaunu no npumeHeHuntio HAT AnA o6GecnbliMBaHUA yXOASLWMX ra3oB Ha KPynHbIx TOC. cxura-
IOWKNX KaMeHHble 1 Bypble yriv

YpoBeHb BbIGPOCOB MbUM.

e crsema
MoOLLHOCTb, HAT poctvwkenus
MBT 4 Mpoextvpy-  [eiicTByto 3TOTO YPOBHSI KOHTPO/Tb MpyimMeHnMocTL MprmveyaHre
emble npef- Lo npex, (MoruTO-
npusTUA npusTUA PUIHT)
50— 100 5—20 5—30 ESP vnn FF MocTo- MpoekTupyemble CoOKpalleHne ypoBHs, CBsA3aH-
AHHbIN N peicTBylOWME  HOrO C MUCMNoOJib30BaHMem ESP,
npeanpuaTusa paccmaTtpualoT Kak 99.5 %
nnu Bblwe. CokpalieHne ypoBs-
100—300 5—20 5—25 ESP wnn FF B TocTo-  [poekTUpyemble g cBs3aHHOrO C MCNO/b30Ba-
KOMGMHaLUN C  SAHHbIA N AEACTBYIOWNE oy pykaBHBIX  (UABLTPOB,
FGD (wet sds npeanpnATnA paccmaTtpuBaloT Kak 99,95 %
wnn dsi) ansa WA BbIle
PCESP wmn
FF ana CFBC
Bonee 300 5—10 5—20 ESP vwnn FF B locTo- MpoekTupyemble  CoOKpalleHne ypOBHS, CBA3aH-
KOMOUHALUN C  sIHHbINA N peiicTBylOWMe  HOrO C Mcnosb3oBaHuem ESP,
FGD (wet) gnsa npegnpuaTus paccmaTtpuBaloT Kak 99.5 %
PC ESP wmm nnu Bblwe. CokpaljeHune ypos-
FF gna CFBC HSl. CBA3aHHOIO C MCMNOoJb30Ba-

HVWEM pYyKaBHbIX (UNbLTPOB,
paccmatpuBaloT Kak 99,95 %
WK Bbllle

MpumeuvyaHune — [NA O4YeHb BbICOKNX KOHLEHTPaLMWi Mbi/IM B HEOUYNLLEHHOM rase, KOTOpble BO3MOXHbI Npu
VCMO/b30BaHUN HU3KOKa/IOpUHbIX GypbIX Yrieid, cnonb3yeMblx B KauyecTBe TOM/MBa, paccMaTpuBaloT B KayecTse
HAT nokasaTtenb cokpalieHus, paBHblii 99.95 % ana snekTpocTatndyeckux unbtTpoB unmn 99.99 % Ans pykaBHbIX
(UNLTPOB, & He YPOBHW BbIGPOCOB Mbl/IM, YNOMSIHYTble B 3TOil Tabnuue.

Mpy CHWKEHNW YPOBHEN MbIN YYNTbIBAIOT HEO6XOAMMOCTL COKPALLLEHUS TOHKUX MakpoyacTul, (aTtMoc-
depHble 3arpsA3HUTENN C AVamMeTPOM HYacTul, 2.5 MKM Unn MeHee; aTMoctepHble 3arpsasHUTeNn ¢ AuamMmeTpom
yactuy, 10 MKM UK MeHee) 1 MUHUMU3aLMIo BbIBPOCOB TAXEsbIX MeTanoB (B YHaCTHOCTU, BbIGPOCHI HA, cBS-
3aHHble C MakpoyacTuuamu), nockosibKy OHY UMEIOT TEHAEHLMI0 HaKanIMBaTbCs NpeAnovTUTeNIbHO Ha bosee
TOHKUX MakpoyacTuuax nbiiu.

OueHKk/ ypoBHeil BbIGPOCOB, CBA3AHHbIX C NpumeHeHnem HAT. oCHOBaHbl Ha eXefHEBHOM yCpeAHeH-
HOM nokasaresie, CTaHA4APTHbIX YCN0BUAX 1 ypoBHe O 2, paBHOM 6 %. [115 nepruoAoB NUKOBLIX HArpy3okK, nycka
1 0CTaHOBa, a Takke B C/yyae akcnayaraunoHHbIX NPo61eM cUCTeM ra3oounCcTKM LenecoobpasHo paccmaTpu-
BaTb KpaTKOCPOYHbIE NpefesibHble nokasarenu.

6.2 CHwXeHne BbIGPOCOB TAXENbIX MeTanioB

BbIGpOChI TSXENbIX METas/I0B BO3HWKAIOT B pe3ysibTaTe UX Hannyusa B eCTeCTBEHHbIX KOMMOHEeHTax uc-
Konaemoro Tonanea. bosblWMHCTBO paccMaTpuBaeMsbix Tsxenblx metannos (As, Cd, Cr, Cu. Hg. Ni. Pb. Se.
V. Zn) 06bIYHO NPUCYTCTBYIOT B BUAE COEAUHEHN (Hanpumep, OKCUAbI, X/T0PUAbl) C MakpoyacTuuamu. Moato-
My B kayectBe HAT cokpalleHuss BbIOGPOCOB TAXeE/bIX MeTas/IoB 0ObIYHO MPUMEHSAIOT BbICOKOI((EKTUBHbIE
ycTpoiicTea A15 o6ecnbinBaHns, HanpMMep Takne, kak anekTpoctaTmyeckme Wamn pykaBHble OUNbTPBbI.

TONbKO PTYTb U CEMIeH YaCTUYHO NPUCYTCTBYIOT B NapoBoVi hase. PTyTu CBOWCTBEHHO BbICOKOE AiaB/ieHne
napa npu TUMUYHbIX 3KCNyaTauMoHHbIX TeMnepaTtypax, u ee c60p COBMECTHO C MakpoyacTuuamy 3aBUCUT
oT BUga punsTtpa. B cniyyae ncnonb3oBaHns 3N1eKTPOCTATUYECKUX UK PYKaBHbIX (OUIbTPOB B KOMOUHALMK C
TEXHONOTUAMU fecynbdypusanum AbIMOBbIX ra3oB, TaKMMU Kak MOKpbIV NblieynoBuTenb (C NCNONb30BaHNeM
n3ecTHsaka CaC03). MOKPOCYXOli pacnblIMTENbHbIA CKpyb66ep unu BBOA cyxoro copbeHTa (B cuctemax ge-
cynbgypusaunm AbIMOBbIX razoB TOC nau B TONKY KOTNa NpU MCMOb30BaHNN CYyXOro agAnTUBHOIO MeToga),
cpegHuii ypoBeHb yaaneHus pTyTu coctaBnset 75 % (50 % — npu MCNoib30BaHUU 3/1EKTPOCTATMYECKOTO
unbTpa 1 50 % — npu gecynbcypusalmn AbiIMOBbIX rasos), a 90 % MOryT 6bITb 4OCTUTHYTbI NPU AOMOJTHU-
Te/IbHOM UCMOMb30BaHNN YCTPOWCTB A1 CENEKTUBHOW KaTannTnieckoli 06paboTkn XBOCTOBbIX ra30B.
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MuvHepanbHoe coaepxaHue TonavMBea BKkNYaeT B Ce65 pa3nnyHble BELLECTBa, 3aBUCSALLME OT ero npouc-
XoxfeHus. Takue BuAbl TBEPAOro TONMBA, Kak KaMeHHble 1 Bypble Yrau, UMeloT onpefeseHHYo KOHLEeHTpa-
LMo paccesiHHbIX 3/1eMEHTOB (NMPUCYTCTBYIOLMX B OYEHb MasiblX KONIMYECTBaX), BK/IOYAsA TAXe ble MeTa//bl.
MoBefeHne TsXeNblX MeTas1/10B B NPOLECCe CXKUIaHNsa onpeaenseTcs CAOKHbIMU PU3NKO-XUMUYECKUMY NPO-
Lueccamu. BONbLIMHCTBO TAXESbIX METa//I0B B NPOLECCe CXUraHus TBEPAOro TOM/IMBa UCNapAeTca 1 3arem
KOHZ,eHCMPYeTCa Ha MOBEPXHOCTM MakpoyacTul, (T. e. neTyyeli 30/bl). BONbLWNHCTBO METAN/I0B UMEIDT Takke
[0CTaTOYHO HU3KME AaBneHus napa npu aKcnayaTauMoHHbIX Temnepatypax, COOTBETCTBYOLWMUX TUMUYHBLIM
yCTpOIiCTBaM KOHTPONS 3arpsA3HeHns BO3fyxa, YTO AenaeT BO3MOXHbIM MX KOHAEHCaL M0 Ha MakpoyacTulax.

HAT cokpalyeHnsa BbIGPOCOB TSHXEbIX MeTan10B U3 OTXOAALLMX ra3oB, 06pa3yoLmnXCs Ha NpeanpuaTu-
AX. e CKUraloT KaMeHHble 1 Bypble Yrn, Ao/KHA nNpejycMaTpuBaTb UCMNOb30BaHNE BbICOKOIMMEKTUBHBIX
aniekTpocTaTnyeckux punbLTpoB (YPOBEHb COKpaLLeHUs BbIGpocoB — 6onee 99.5 %) nnm pykaBHbIX uIbTPOB
(ypoBeHb cokpalyeHust BbibpocoB — 6osiee 99.95 %).

PTyTb nmeeT BbiCOKOE fJaBfieHe napa B YCTPOMCTBAX KOHTPONA U PErY/IMPOBKN NPU TUMUYHBIX SKCNY-
aTaunoHHbIX TemnepaTypax, 1 ee c60p B yCTPOCTBaX KOHTPO/SA U PerynpoBk1 3aBUCUT OT cTeneHn cbopa
MakpovacTumy,.

Ha KpynHbIX NPOMBILLIEHHBIX NPeANPUATUSX, FAe B IHEPreTUYeCcKUX Lensx cxuralT TBepaoe TonamBeo,
HAT cokpalleHusi BbiI6pocoB SO02 1 CHUXEHUSI YPOBHEW BbIGPOCOB PTyTW NpernonaralT Aecynbgypusanmnio
[AbIMOBBIX 2308 C MUCNO/Ib30BAHMEM MOKPOCYXOrO pacrhbl/IMTE/ILHOTO Ckpy66epa n npumeHeHne ckpyb6epa
MOKPOW O4YMCTKN C UCMO/Ib30BAHNEM M3BECTU/M3BECTHSAKA.

[ina cokpalleHns 1 orpaHnyeHns BbIGPOCOB PTYTY CrefyeT NPUMEHATb KAMEHHbIE YT/ XOPOLLEro kave-
CTBa. MMeloLLMe CPaBHUTENBHO HU3KOE cofepXaHue pTyTu.

Cawmble adppekTBHbIE pe3ynbTaTbl MO OYUCTKE OTXOAALUMX ra3oB OT PTYTU MOAyYaloT NP UCMNOsb30-
BaHWM PYKaBHbIX W 3MeKTpocTaTUYecknx (puabTpoB. Bbicokas MPoOU3BOAUTENLHOCTbL 3NEKTpocTaTUYeCKMX
dmnbTpoB 06ecneynBaeT AhheKTMBHOE yaaneHne pTyTu 13 CXnraemblX GUTYMUHO3HbIX KAMEHHbIX yriei npu
Temnepatypax meHee 130 °C. Kpome Toro, HekoTopble KOMGUHALMM CUCTEM Fa3004MCTKN MOTYT 4,0 U3BECTHOM
CTeneHn yaansTb OKUC/IEHHYIO ¥ YaCTUYHO CBA3AHHYI0 PTyTb. [l pyKaBHbIX WKW 3eKTpocTaTuyecknx puib-
TPOB. KOTOPbIE KOMOUHMPYIOT C TEXHOMOMMSAMM Aecybdypu3aLmm (B ckpybbepax MOKPO 04MCTKM C MOMOLLbHO
N3BECTHSAKA, MOKPOCYXUX pacnbliUTeNbHbIX CKpy66epax) unam npyu BBoAeE Cyxoro copbeHTta (B cuctemax ge-
cynbypusanmm AbIMoBbIX razos TOC) B TOMKY KOT/1a NPU UCMOMb30BaHNMN CYXOro agaMTUBHOIoO MeToaa, MoryT
6bITb MOJlyYEHbI CPeAHMe HOPMAaTUBLI yaaneHns pTytn ao 75 % (50 % — B anekTpocTatuyeckux unbTpax
n 50 % — npu gecynbdypusauun) nnm go 90 % npv AONONHUTENIBHOM CENEKTVBHOM KaTauTuyeckom BOC-
CTaHOB/IEHUN XBOCTOBbIX a30B.

YpoBeHb ynaBnAnBaHUs PTyTU MPU CKUTaHUWM CYBOUTYMUHO3HbIX UK BYpbIX Yr1ei 3HaUNTENbHO HUXE
n konebnetca B npegenax ot 30 % A0 70 %. Bonee HU3KME YypPOBHU ynaBnnBaHUSA PTYTU Ha NpeanpuaTusx,
MCNoMb3yLWMX CYy66UTYMUHO3HbIE UK Bypble YIKn, 06bACHAIT HU3KMM COAepXaHueMm yrnepoga B 30/1e U
605ee BbICOKMM COfepxaHnem razoobpasHoi pTyTu B AbIMOBbIX rasax, 06pasyowmxcs Npu CropaHum aTux
TONUB.

B kauectBe HAT MOXHO paccmaTtpvBaTb NEPUOAVNYECKNIA NPON3BOACTBEHHBIA KOHTPOMb (MOHUTOPUHT),
KOTOPbIA peKoMeHAyeTCAa NPoBOAWTL C YaCTOTOM OT eXerofHoro A0 OAHOro pasa B Tpu roja B 3aBMCHMOCTM
OT BuAa MCNonb3yemoro yrns. O6ume BbI6GPOChI PTyTU CriefyeT KOHTPOMPOBaTh HE TOIbKO Ha NPUCYTCTBUE
pTYTU, HO N HA ee Hannyne Ha TBepAblX HacTuuax.

6.3 CHuXeHue BbIGPOCOB AMOKcKMAa cepbl

Bobibpockl gunokeuga cepbl (S02) obpasyrotcs B pesynbTare NMpuUCyTCTBUSA Cepbl B TBEPAOM TOMNMBE,
noaToMy ANA NpPefnpuAaTUil CxKUraHve TBEpAOro TOM/MBA C HU3KUM COAEepXaHueM cepbl (MaslocepHUCTOro
ToMnAMBa) paccMmaTpusaloT kKak npumeHeHe HAT. OgHako MCMO/Ib30BaHMEe MasIOCEPHUCTOrO TONIMBA Ha Kpyn-
HbIX TOC. MOLHOCTb KOTOPbIX NpesbiwaeT 100 MBT my. Kak npaBuno, pacCMaTpMBaloT TOMbKO Kak AOMNOHU-
TenbHOe MeponpusaTe ANa CokpaleHns BbI6pocoB S02B KOMOGUHALMMU C APYTIMW MEePONpPUATUAMM.

Hapsagy ¢ ncnonb3oBaHWeM MasioCEPHUCTOrO TOMMBA K TEXHOMOMMAM, paccMaTpBaeMbiM B KayecTse
HAT. moryT 6biTb MPUYUCAEHbI T1aBHbLIM 06pa3oM cregylowme: aecynbypmnsayms ¢ NOMOLLbI0 MOKPOro
ckpy66epa (nokasaTenb cokpalweHus — 92 %—98 %) 1 MOKPOCYXOro pacnblnTesIbHOro ckpybbepa (nokasa-
Tenb cokpateHns — 85 %—92 %). 4oNA KOTOPbIX Ha pbiHKe cocTaBnseT 6onee 90 %.
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TexHonoruyM cyxoi aecynbyprsaLmmn AbIMOBbIX ra3oB MyTeM BBOAA CyXOro copbeHTa B TOMKy KoTna
npu UCMONb30BaHNMN CyXOro aAAnTUBHOIO MeTofa UCMOoNb3YIOT rMaBHbIM 06pa3oM Ha KpynHbIX TOC, Tennosas
MOLLHOCTb KOTOPbIX HXe 300 MBT my.

Mokpble ckpy66epbl AatoT Takoe NPenMyLLecTBo, kak cokpatieHune Bbiopocos HCI, HF, nbiav n TAxenbix
MeTas/iIoB, HO U3-3a BbICOKOW CTOMMOCTY MOKpble ckpyb6epbl He paccmaTpuBaloT B kayectse HAT ana npea-
npuATAIA MOLWHOCTbIO MeHee 100 MBT u.

Pasrpannuenne HAT MoxeT 6bITb CAeNaHO ANS KPYMHbIX NPeAnpUATUA N0 CKUraHWIO0 YroNbHOW Mbln 1
Mo CXUraHUo TBEPAOro TONMBa B KUMALLEM C/l0e, NOTOMY YTO UCMOJIb3YIOT pasfinyHble TeXHUYecKne BapunaH-
Tbl Aecynbdypusaumm.

Kpome ncnosb3oBaHWs MasioCOPHUCTONO YIS Ha NPenpuaTuaX MO CKUraHUo YrosibHOW Nbin paccma-
TpuBatoT B Kayectse HAT creayloLine TEXHONOMMU: MOKPOCYXUe pacnblinTesnbHble CKpyb6epbl: Ana npegnpu-
ATWUIA C NPOU3BOAUTENBHOCTLIO HEe 250 MBT 4 — Takke BBOJ, Cyxoro copbeHTa (B cucTembl gecynbdypu-
3auUum AbIMOBbIX ra3os TOC unu B TOMKY KOT/1a NPY UCNO/b30BaHUN CyXOro aganuTuBHoOro metoaa) (T. e. BBOA,
Cyxoro copbeHTa ¢ HenocpeACcTBEHHO NPUMbIKAIOLLMM PYKaBHbIM (UILTPOM). 3TN TEXHOMOTMM 3aHUMAIOT Ha
pbiHke 60nee 90 % mMeToAOB Aecy/bypusauumn AbIMOBbIX ra3oB. COOTBETCTBYHLMIA YPOBEHb Aecynbdypu-
3auUum Ans8 MOKpbIX CKpy66epos coctasnseT oT 85 % 0 98 %. ANA MOKPOCYXMX pachbl/iMTesbHbIX ckpybbe-
poB — oT 80 % 40 92 % v o5 BBOAA CyX0ro copbeHTta (B cuctembl gecynbdypusanum AbIMOBbIX razoB TOC
WY B TOMKY KOT/Na Npu UCMosib30BaHUM CyxXoro agauTuBHoro metoga) — ot 70 % o 90 %. OgHako 3to ycso-
BUE He SIB/IAETCA He0OX0AMMbIM A4N1A NpoBeAeHns Aecynbdypusaunmn Ha npegnpuaTusax, ecnm Belbpockl S02
HUXXe YpOoBHell BbIGPOCOB, 06YCNOBNEHHbIX NpUMeHeHnem HAT.

MoKpbIii ckpy66ep AaeT BbICOKWI YPOBEHb COKpalleHus BblopocoB ans HF u HCI (98 %—99 %). Ans
060VX 3arpA3HALLWNX BELeCcTB Npu UCMoNb30BaHUN MOKPbIX CKpy66epoB YpOBEHb CBA3bIBAHUS BblGPOCOB
coctasnseT 1—5 mr/Hm3. ObopygoBaHue 409 fecynbdypusanny, OCHalleHHOoe BpallatlolmMMmucs Tensoob-
MEHHMKaMN C NepeKpecTHbIM MOTOKOM ra3oBbIX TEMNNOHOCHTE e, o6ecneynsaeT 60/1ee BbICOKNE YPOBHY Bbl-
6pocoB. Ans HF adh(heKkTMBHOCTb NOHOTO yaaneHns Hmwke, yem gns S02u HCI.

[lpyroe npenmyLLecTBO MOKPOro ckpyb66epa — ero Bknaf B COKpalleHne BbIOPOCOB NblN U TAXESbIX
meTannos (Bkitoyas pTyTb). CyllecTBytoLive 3aBOAbl, NPUMEHSIOLIME CUCTEMY MOKPOI Aecynbdypusauum,
MOTYT YMEeHbLINTb BbiGpockl S02 NOCpeACTBOM OMTUMM3aLMN CTPYKTYPbl NOTOKa B a6COPOLMOHHON Kame-
pe. MNpouecc MOKPOI OYMCTKM OLLYTUMO JOPOr ANA ManbiX NPeanpusTUii, NO3TOMY €ro He paccmaTpusaroT
B kKauyectBe HAT ans npeanpustuii MowHOCTb0 MeHee 100 MBT ¢ 4. OfHako B OT/IMYMB OT APYrMX CUCTEM
Jecynbhypursauuy Mokpble ckpy66epbl NPON3BOAST TUNC, KOTOPbIA MOXET 6biTb BTOPUUHBIM KOMMEPYECKUM
NPOAYKTOM, UCNOJIb3YyeMbIM B CTPOUTENLCTBE WA LLIeMEHTHOW MPOMbILLIEHHOCTH.

Ckpy66epbl, NCNONb3yOLLME MOPCKYIO BOAy, pacCMaTpuBaloT B KayecTBe afieMeHTa npumMeHenns HAT,
Tak Kak OHW OT/IMYAKTCA BbICOKOW HAAEXHOCTbI M XapakTepusylTCs CpaBHUTEIbHO MPOCTbIM NPOLECCOM
akcnayatauuu, He Tpebyowmm ob6paboTky Wwiama u He NPUBOAALLUM K 06pa3oBaHnio No6OYHbIX NMPOAYKTOB.
OpHako MecTHble YC0BUS, CBA3aHHbIe C UCNOMb30BaHWEM MOPCKOI BOAbI (Hanpumep, NPUIMBHOE TeYEHNeE),
[OMKHBI 6bITh TWATENbHO UCCeA0BaHbl ANA NPefoTBPaLleHns M6bIX HeraTUBHbIX IKOTOTMYECKNX BO3Aei-
CTBUA.

HeraTuBHble BO34ENCTBMNA MOTYT TakXe CTaTb pe3y/ibTaTOM CHMXEHWS YPOBHS pH B HenocpeAcTBEHHOWA
6/1M30CTU OT INEKTPOCTaHUUK, a TakkKe 13-3a NOCTYN/IEHNS OCTAKLUXCA MeTaslioB (TAXEeNbIX METal/10B, B
YacTHOCTW PTYyTW) W NeTy4yeid 30/bl. OTO OCOBEHHO OTHOCMTCA K NPeAnpUATUAM, PacnofIOKEHHbIM B fefb-
Tax pek.

[pyrve TexHonormn aecynbypusauymmn, Takme Kak KOMOUHUPOBaHHbIE TEXHOMOMMU AR COKpalleHus
BbI6pocoB NOx n S02. Hanpumep NPUMMEHEHMEe akTUBMPOBAHHOrO yras u npouecca DESONOX (npouecc
Degussa SOx — NOXx). paccmaTpusatoT B kadyectse HAT B cnyyae, eciv MecTHbIE YC/T0BUSA NO3BONSIOT UC-
no/sb30BaTb 3TU TEXHOMNOMMU UK KanUTasI0BNIOXEHNS ONpaBAblBAOTCA.

OdhekT ecTecTBEHHO Aecynbypusannm B COOTBETCTBUN C UCMO/Ib30BAHNEM Ma/lOCEPHUCTBIX BypbIX
yrneli ¢ HU3KUM COflepXXaHneM Cepbl U BbICOKON LLE/IOYHOM 30/1IbHOCTLIO Takke no3sonsfeT yaanate S02 Ha
ypoBHe 0 90 %, HO NPUBOAMUT (U3-3a HU3KOrO KayecTBa TOMAMBA) K 60MbLLIMM BbIGPOCAM MblIN U BbICOKOMY
06pa3oBaHNi0 OCTATOYHbIX BELLECTB.

TemnepaTypa ropeHus npu CKUraHum B KUnsLwem croe 6naronpusaTHa 419 pearnposaHus cepbl ¢ coeau-
HEeHVAMW KanbUUs UK Mardus, f4o6aBneHHbIMY B KUMAWWIA cnoit. MNpoayKTbl peakuuun, Takne Kak rumnc u He-
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npopearvpoBaBLUNii U3BECTHSIK, YAANAOT YaCTUYHO U3 KMMSLLEro C/10s BMECTE C AOHHOM 30101, YaCcTUYHO — C
NMOMOLLbI0 3/1EKTPOCTATNYECKOTO 0CaANTeNA UM PYKABHOTO (hMnbTpa BMeCTe C fieTyyeli 30/100.

Bbicokne cooTHoweHua Cal/S HeobxoAuMbl A1 3HAUYUTESIbHOTO COKpPAaLLEeHUS YPOBHSA Cepbl MpU CXWU-
raHuy B KMNSLWEM crioe B 6onblueil Mepe, YeM NPy MOKPOW 04YMCTKe Unu B CKpy66epe ¢ pas6pbi3rnBatoLLmM
ycTpoiicTBoM. OiHaKo gaxe npy oYeHb BbICOKOM COOTHOLIEHUN CalS cxuraHve B KUMALLEM C/10e He MOXeT
[OCTUTHYTb TakuX Xe BbICOKMX YPOBHE COKpalLeHns BbIGPOCOB, Kak Npu MOKPOI ouncTke.

Bonee BbicOKMe cTeneHu gecynbypusauny JOCTUXUMbI NPU CKUraHUM TONAMBA B KOT/IaxX C LLUPKYnpy-
IOWUM KUNALWMM cnoem. Mpy CKuraHmm KameHHbIX 1 BypbiX Yriei B KoTaax ¢ LMPKYUPYIOWUM KUMALWUM Ccno-
eM BO3MOXHa ap(peKTUBHOCTb yaaneHus, paBHas 80 %—95 %. npu cpefHeM COOTHoLeHun CalS (1. e. 2—4).
Ecnu B TONNMBe yBENMuuBaeTca cogepxaHue cepbl, TO Ca/S HEMHOTO CHUXAaIOT A5 onpefeseHHoro yaane-
HUA cepbl (Hanpumep. 90 %-Hoe yaaneHue). OgHako hakTUYeCcKuii yaenbHblli MaccoBbIli pacxof N3BecTHAKa
okasblBaeTcs 60/blle, YTO MPUBOANT K 06pa3oBaHmio OCTaTKOB.

CoBpeMeHHas TEXHOJIOMUSA CXUraHUs BbICOKOCEPHUCTOro Tonamea (4 %—6 % S) B LUPKy/MpYyOLLEM
KMNALLEeM cnoe Ao/mMKHa 06beAVHATD:

a) ynasnuBaHue cepbl N3BECTHAKOM B Neun.

6) ynaBnuBaHMe cepbl HA XO/I04HOM KOHLIE TEeM/I006MeHHMKa.

Korga yuTeHbl Bce acnekTbl, yaBiMBaHne cepbl Npu CXUraHuy TOMvBa B LMPKYIMPYOLWEM KANSALWweM
CNoe C BNPbICKOM U3BECTHSAKA B KUMALWWMIA CNOl MOXHO paccMaTpuBath B kavectse HAT A4ns ManocepHUCTOro
1 YMepeHHOo cepHucToro tonnuea (MeHee 1 %—3 % S).

Mpy cxMraHnm TonAnBa B My3biPbKOBOM KUMALLEM C/10€ COOTBETCTBYHOLWAA 3h(PEKTUBHOCTL yAaneHns
HaxoguTcs B MHTepBane oT 55 % o 65 %, 4TO 3aBUCUT OT KayecTBa KaMeHHbIX uan GypbIX yrien, a takke
0T KayecTBa 1 06bemMa NoTpeb/eHNa U3BeCTHAKa. V13-3a HWU3KOW cTeneHun gecynbgypusaunm npu CXMraHimn
TONAMBa B My3blPpbKOBOM KUMALWEM c/loe B kKayectse HAT HegonycTumo paccmartpusaTb BBeAeHWE U3BECT-
HAKa unu gonomMmuta. MNMpuUMeHNTENIbHO K KOT/1am A8 CKUTaHusa TOoMMBa B My3blPpbKOBOM KuMNsLWEM cloe, rae
CXUTratoT TO/IbKO KaMEHHbIE YI/IN, TEXHOIOTUN OUUCTKN YXOAALMX rasos, Yxe onucaHHble kak HAT cxuraHma
YronibHOl Nbinu, Takke ssnsoTca HAT ¢ COOTBETCTBYOLMMY YPOBHAMMW BbiGPOCOB.

PekomeHgaunm no npumeHeHuto HAT fecynbdypursanmm OTXOAALNX ra30B 1 CBA3AHHbIX C HUMU BbIGPO-
COB npejcTasBfieHbl B Tabnuue 7. YpoBHU BbIGpOCOB, cBA3aHHble ¢ HAT, 0OCHOBaHbI Ha eXxeHEeBHOM yCpeAHeH-
HOM nokasartene, CTaHAapTHbIX YCN0BUAX 1 ypoBHe 0 2. paBHOM 6 %, 1 NpeACcTaBNAlT TUMUYHYIO CUTYaLMIO.
[na nepvoAoB MUKOBbIX HArpy3oK, Mycka u OCTaHoBa, a Takke A1 NepuofoB 3KCNyaTaluMOHHbIX Npobiem
CMCTEM Fa3004MNCTKN AO/DKHbI ObITb PACCMOTPEHbI KPATKOCPOUHbIE NpefAesbHble nokasaTeny.

TexHonorun Ans npefoTepalleHns 1 KOHTpons Bbibpocos S02 npeacTtasneHbl B Tabnuue 8.

Ta6nuuya 7 — PekomeHgauun no npumeHeHunio HAT npepoTBpaleHUs n perynmpoBaHus BbibpocoB S02 Ha npea-
NPUATUAX. TAE CKUTAT KAMEHHbIE N Bypble yrnv

YpoBeHb BblGpocos S02,

COOTBETCTBYHOLLMIA HT. Mpou3son
MoLLHOCTb. Texo mrfm3 HIT AOCTVDKEHMS 33/1aHHBIX CTBEHMbIM
MBT -y . YPOBHEH BbIGPOCOB SO02 MprMeHmoCTb KOHTPO/1b
owranns  [poektn- [lelicTsyio- (MoHUTO
pyembie e pUHr)

NpeanpUsITUS  NpeanpUsTTUS

50—100 Konoc- 200-400 200-400 ManocepHucToe TonmeBo [poekTupyemble U paeit-  MocTo-

HUKOBas nnn FGD (sds) CcTByHOLWMe NpeanpusaTus SAHHbIN

pelweTka
PC 200—400 200—400 ManocepHucroe Tonameo [poekTupyemble u aei- [MocTo-
FGD (sds. dsi) cTByloWMe NpegnpusaTusa AHHbIN

FBC un 150—400 150—400 ManocepHucroe Tonnmeo.  lpoekTupyemble U paeil- MocTo-
PFBC BBefieHne n3BeCTHAKa cTBylOLWMe NpeanpuaTus AHHbIN

BFBC 150—400 150—400 ManocepHucToe TonmBo  lpoekTupyemble U fAeil-  MocTo-
FGD (dsi) CcTByHOLWMe NpeanpusaTms SAHHbIN
FGD (sds)
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OKOHuaHve Tabnuubl 7

MoLLHOCTb.

MBT 4

100-300

Bonee
300

16

YpoBeHb BbIopocoB S02
cooTBeTCTBYyHOLIA HAOT
TexHo MTVB
norus .
OKAraHMs MpoekTu- [Oevictyto-
pyembie ye
NPeanpuUsTUa  NpeanpusTus
PC 100— 200 100—250
CFBC n 100—200 100—250
PFBC
BFBC 100—200 100—250
PC 20— 150 20—200
CFBC u 100—200 100—200
PFBC
BFBC 20— 150 20—200

HAT poctwkeHnsa 3a0aHHbIX
ypoBHeli BbIopocoB S02

MasiocepHucToe TonanBo.
FGD (wet. sds).
FGD (dsi. He
200 MBT e« u).
Ckpy66epbl C MCMNONb30-
BaHWEM MOPCKON BOAbI.
KoM61HMpOBaHHble — Tex-
HOJIOTUKN ANA COKpaLeHuns
Bbl6pocoB NOx 1 S02

Bblwe

ManocepHucToe TonNnBo.
BBefeHVe n3BecTHsKa

ManocepHucToe TON/MBO.
FGD (wet. sds)

ManocepHucToe TonnBeo.
FGD (wet).

FGD (sds).

Ckpy66epbl C MUCNoOnb30-
BaHWEM MOPCKOW BOAblI.
KOoM6MHUPOBaHHblIe  Tex-
HOMOTUWN ANA COKpaLLeHuns
BblopocoB NOx 1 S02

MasnocepHuctoe TonAmBso.
BBefeHVe n3BeCcTHsKa

ManocepHucToe TonAuBO.
FGD (wet)

MpyMeHMMOCTb

MpoekTupyemble U paeii-
cTBylOLLME NPEANnPUSATUSE

MNpoekTupyemble © pgeii-
CTBylOLLME NPEANPUSATUS

MpoekTupyemblie n peii-
cTBylOLEe NPeanpuUaTUs

MNpoekTvpyemble © pgeii-
CTBYylOLME NPeAnpuaTus

MNpoekTupyemble u paeit-
cTBylOLiME NPEANPUATUS

MNpoekTupyemble n paei-
cTByIOLWME NPeAnpUaATUs

Mpovssog-
CTBEHHbIA

KOHTPOSTb
(MoHuTO-
PUHT)

MocTo-
SAHHbIN

MocTo-
AHHbIN

MocTto-
AHHbI

MocTo-
SAHHbI

MocTo-
AHHbIN

MocTto-
SHHbI
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6.4 CHwXeHune Bbi6pocoB/cOPOCOB PTYTH

[nsa cHxeHnst BbIGPOCOB/CHPOCOB PTYTU HEOBXOAMMO 06GecneUnBaTh BbINOSIHEHUE TPe6oBaHUA upek-
TmBbl 2008/105/EC [3]. cornacHo KOTOpOIi Npy OTCYTCTBUM NpefenbHbIX NokasaTenei ans EC. rocygapctea —
yneHbl EC fO/MKHBI YCTAHOBUTL CTaHAapThl A8 BbIGPOCOB/COPOCOB PTYTU CaMOCTOATENIbHO B COOTBETCTBUM
¢ AupekTuBoii 76/464/E3C [4]. Takne ctaHAaPTbl AO/DKHBI MPUHMMATL BO BHUMaHMe HAT v He AO0/MXKHbI 6bITh
MeHee CTpOorMMu, Yem conocTaBrMble NpefesibHbie nokasarenu, npueegeHHsle B Jupektuse 2008/105/EC [3].
Kpome Toro, oHU lO/MKHbI YCTaHOBUTL NpoLieAypbl NPOBEAEHNSA MOHUTOPUHIA COCTOSIHAA OKpYXatoLL e cpeabl.

[na npegnpuatuii MowWHOCTLI0 MeHee 100 MBT ¢ 4 B kavecTBe HAT paccmatpuBatoT MCMO/b30BaHNe
MasioCepPHNCTBLIX KAMEHHbIX Yriein unun Beog, copbeHTa.

6.5 CHMXeHVe BbIGPOCOB OKCMUAO0B a3oTa

OCHOBHbIMM OKCMAAMKN a30Ta, BblOpacbiBaeMbIMU BO BPEMS CXWUIaHUA TOM/INBA, ABAAIOTCA MOMOOKCUZ,
asota (NO) n anokeng asota (N02). coBmecTHo o603Havaemble kak (NOXx). n okena gnasota (N20).

Ha npegnpuaTtusax, rge oxkuratT YroibHYIo Mbinb, cokpalieHne BbibpocoB NOX OCyLLeCcTBAST C MOMO-
b0 NEPBUYHBIX M BTOPUYHBIX MEPONPUATUI, Hanpumep Takux, kak SCR NOX. paccmaTpuBaemMoe B KayecTse
HAT. ecnu ypoBeHb CHMXEHMS BbIGPOCOB Npu ero NnpumMmeHeHun BapbupyeTcs B npegenax ot 80 % o 95 %.
Mcnonb3oBaHune o6opyaosanmsa ans SNCR NOx unm o6opygosaHuns ansgs SCR NOXx nmeeT Takoli HeJoCTaToK,
Kak BO3MOXHbIli BbIGPOC HENpopearvpoBaBLUEro aMMuaka («Mpockok» aMMuaka). [4ns manbix npeanpusiTuid,
paboTarLinx Ha TBEPAOM TOMIMBE CTabubHOro kavecTtsa, TexHonormio SNCR NOXx Takxe paccMaTpvBalT
kak HAT cokpalueHus Bbibpocos NOX.

Ha npeanpuaTuax, rae cxurawT 6ypblil yronb, B kayectse HAT NpUMEHSIOT KOMGUHALMIO PasnnyHbIX
NepBUYHbIX MEPONPUATUIA, K KOTOPbIM OTHOCAT UCMO/Ib30BaHNe COBPEMEHHbIX MasIOTOKCUYHbIX TOPesokK (rope-
NOK € HM3KMM BbiIxoAoM NOX) B coyeTaHum ¢ APYrMMU NEPBUYHBIMU MEPONPUATUAMU, HAMPUMEP TaKUMU, Kak:

- PeumpKyaLna TOMOYHbIX rasos;

- CTyNneH4yaToe CXuraHue 1am cxurasme co cTyneHyaToin nogayei sBosgyxa (myTeMm co3fgaHns NepBuUYHoN
30HbI C HE0CTATKOM KMCNOPOAa W 30HbI [OXUTaHWUA C U36bITKOM BO3[yXa; B 3aBUCMMOCTU OT TOM/IMBA U KOH-
CTpyKUMn koTsia obpasoBaHre NOx cHuxaeTcs o 10 %—40 %);

- foxwvraHve.

Vcnonb3oBaHne NepBUYHbLIX MEPONPUATUL MOXET cTaTb NPUYMHON HENOTHOTO CropaHuns, NPUBOASALLErO
K 60/1€€e BbICOKOMY YPOBHIO MEXaHN4YeCKoro HeoXxora (NoBbILLEHNIO BECOBOW A0/ FOPIOYei Macchbl TONNBaA,
ocTalLeiics B Wwnake n 301e-yHoce) 1 HeboNbLIOMY KONIMUYEeCTBY BbIGPOCOB OKCUAOB yrieposa.

B koTnax, 060pyAoBaHHbIX TOMKOW C KANAWMM cnoem, B kayectBe HAT paccmaTtprBaloT cokpalleHue
BblbpocoB NOXx, focTuraemoe nocpeAcTBOM BO3fyxopacnpegeneHns Wan peuupkynaumnm TOMOYHbIX rasos.
MmetoTca He3HauuTesbHble pa3nuumsa B Bblopocax NOX npu CXuraHum TonavMea B My3blPpbKOBOM KUMALLEM
C/I0€ Y NpY CXuUraHnm TONAnBa B LUPKY/IMPYIOLWEM KUMSALLEM C0e.

B uenom ans npeanpusATUiA, Ha KOTOPbLIX CKUralT KameHHble U Bypble yrau, cokpalieHne NOX npu
MCMob30BaHMN KOMOMHALMN NePBUYHbIX U (MNN) BTOPUYHBIX MeponpuaTuii paccmatpusatoT kak HAT. NaeH-
Tucpukaumio HAT Npon3BOAAT B COOTBETCTBUM C TEXHOJIOTVEN, NCNONb3YEMOV B KOT/E, T. €. CO CKUraHuem
YroflbHOWM MbIAW WU CKUTAHWEM B KWMSILLEM C/I0€ C MCNO/Ib30BaHWEM B KayeCcTBO TOMMBA KaMEHHbIX Wan
6ypbIX yriei.

Mpwy cxuraHum yronbHON Nbian cokpatyeHne BbiIopocoB NOX C NOMOLLBH0 NePBUYHbIX MEPOMNPUATUIA B KOM-
6UHaLUM CO BTOPUYHBLIMKU MeponpuaTuaMK, Takummn kak SCR NOX, paccmaTpusatoT kKak HAT. 3ddekTMBHOCTb
cokpateHuns BblibpocoB NOX ¢ nomoLbio o6opyaoBaHus a1 SCR NOx Haxogutest B npefenax ot 80 % go 95 %.

B HacToslee BpeMsa AOCTYMHbI pas/iMyHble Npouecchl AN pereHepauvm oTpaboTaBlunX KaTanusaro-
POB. YTO 3HAYNTE/ILHO YBENIMUMBAET XU3HEHHbIV LKA KaTam3aTopa U COOTBETCTBEHHO CHWXKaeT akcnayara-
LIMOHHbIE pacxogbl Ha npuMeHeHne SCR NOXx. DKoHOMMYeckas LenecoobpasHocTb npumeHeHnss SCR NOx B
[eNCcTBYIOLWMX KOTNax CBsi3aHa Npexge BCero ¢ NPOAO/IKUTENBHOCTLIO CYLLLECTBOBAHUSA NPeAnpuUsATAS, YTo He
06s3aTesIbHO onpefenseTcs CPOKOM CNyxObl koTna.

Wcnonb3oBaHne SCR NOX CBf3aHO C TakMM He61aronpuaTHbIM (hakTOpPOM, Kak «MpPOCKOK» amMmmaka.
UT0 KacaeTcsa KOHLeHTpauny aMmmuaka npu ncnosb3osaHn SCR NOX, TO ypoBeHb HMxe 5 Mr/HM3 paccMmatpu-
BaloT kak HAT. OTOT ypoBeHb Takke npefoTBpaliaeT npobaemMbl, CBsA3aHHble C NocneayoLlel ytunmsaymeni
neTyueii 30/bl 1 06pa3oBaHNEM HeraTVBHbIX 3anaxoB Ha NpuaeralLmx TeppuTopusx.

Kom6rHupoBaHHble TexHonorun gnsa cokpawenms NOx n S02, Takme kak NpUMeHeHne akTMBMPOBaHHO-
ro yrns n npouecca DESONOX (npouecc Degussa SOx—NOX). siBnstoTcs yactbto HAT. HO UX npeumyLe-
CTBa. HeloCTaTKV Y NPUMEHUMOCTb [O/TXHbI ObITb NMPOBEPEHbI HA MECTHOM YPOBHE.

TexHonornto SCR NOx paccmartpusatoT kak yactb HAT cokpalieHns BbibpocoB NOX. HO 13-3a OTHOCU-
TeNbHO HU3KUX BbibpocoB NOX Ha NpeanpuaTusaX, rae cxuratoT 6ypble Yrau, No CpaBHEHUIO C NPeAnpuaTUAMY,
rae oxvratoT kameHHble yrnn, SCR NOx He paccmaTpusatoT kak HAT cxuraHus 6ypbix yriei B o6Liem cMbicne.
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UT0 KacaeTcs UCMONb30BaHWSA COBPEMEHHbIX MasiOTOKCUYHBIX FOPenoK (ropefniok C HU3KUM BbIXOLOM
NOX) B A€CTBYIOLLMX KOTNAX, TO ObINIO BbIABMEHO, YTO NEYM ycTapeBLUVX KOHCTPYKLUNI 06bIYHO Manorabaput-
Hble (CKOHCTPYMPOBaHHbIE A1 BbICOKOMHTEHCUBUOTO CXMUraHusa). B CBA3M € aTUM Temnepartypa neun Moxet
6bITb CHMXEHA TO/IbKO B M3BECTHbIX Npeenax. Kpome Toro, raybrHa neun MoxeT 6bITb Npucnoco6neHa Tosb-
KO 4N5 HEMHOro 60n1ee A/IMHHOTO NMAaMeHN, HeXeNu Toro, Ha KOTOpoe MeYb Gblia NepBoHaYasIbHO CKOHCTPY-
nposaHa. [118 MOpanbHO yCTapeBLlNX neyeli NpUMEHeHNe COBPEMEHHbIX BUXPEBbIX TEXHOIOMUIA, Y KOTOPbIX
naaMsa He HaMHOTO A/IHHEe, YeM B OPUrMHAasIbHBIX ropesikax, pacueHmsaloT kak HAT.

BbicoTa B MOpasibHO ycTapeBLUUX neyax 06blYHO He3HaunTelbHasA 1 MOXET NPensaTCTBOBaTb yCTaHOBKe
KaMepbl 418 ABYXCTYNEHYaToro CxuraHusa Tonavea. [laxe ecnv ycTaHOBUTb kamepy A8 ABYXCTYNeH4YaToro
CXUraHusi TONNBa, BPEMS HaXOXAEHNA ra3006pa3HbIX NPOAYKTOB CTOPaHUsi B BEPXHEN 4acTu neyn, BO3IMOX-
HO, 6GyfeT He A0CTaTOYHO AOAMMM ANA MX MOSIHOTrO cropaHus. B koTnax 6onee no3gHWX rofoB NOCTPONKM,
Korga cTasno M3BecTHO 0 hopmmpoBaHum NOX, neun 06bIYHO OblIM KpynHOrabapuTHbIMK, Gnarofaps vyemy
focturanocb cHuxeHune yposHsa NOX. Jlydwine pesynbTaTbl NOJyYeHbl, KOrga CXUraHne ¢ UCrnosib3oBaHuem
MasIOTOKCUYHbIX TOPEsIoK NpeaycMaTprBasioch YXXe Npu npoeKkTMpoBaHumn KoTna.

Lna HeGonblKX NPeanpusATUA C HU3KOW BapnabenbHOCTbIO 3arpy3ku U C MOCTOSAHHbIM KayecTBOM TO-
navBa B Ka4ecTBe [JOMNOJIHUTE/IbHOTO MEepPONPUATUA A5 CoKpalleHns BblopocoB NOX MOXHO paccmarpusarb
TexHonornto SNCR NOx.

Mcnonb3oBaHne NepBUYHbLIX MEPONPUSATUI AR KAMEHHbIX WU BYpPbIX YIAei nmeeT TeHAEHUMIO BbI3bl-
BaTb HeMosiHoe cropaHve, YTo NPUBOAUT K BbICOKOMY YPOBHIO MeXaHM4Yeckoro Hefoxora (BeCOBOW A0MM TO-
ptoyeil maccbl TONAMBA, OCTalOLWENCs B LWNaKe U 30/1e-yHOCE) N HEOO/bLLIOMY KOIMYECTBY BbIGPOCOB MOHOK-
cupa yrnepoga. XopoLo npopaboTaHHbIli NPOEKT 1 peryiMpoBaHne CxuraHns obbl4HO NO3BONAIOT M3bexaTtb
yKa3aHHbIX HeraTMBHbIX BO3AEeWCTBUIA. KonmyuecTBO BECOBOI [0V roptoyeii Maccbl TONAMBA, OCTalolencs B
Liake v 30/1e-yHoce, U3MEHSETCA B 3aBUCMMOCTM OT TOM/MBa M 0ObIYHO GbiBAET HECKO/LKO Bbille, Yem 6e3
MCNOMb30BaHNSA NEePBUYHbLIX MeponpusaTuii. [ns 60NbLIVHCTBA BapuMaHTOB yTWAM3auuMn neTyyeli 30/bl 06y-
CNOBNEHHbIA NpumeHeHnem HAT ypoBeHb BECOBOI [0M rOpoYell Macchl TOMNBA, OCTatoLencs B LWake n
30/1e-yHOCe, HUXe 5 %. YPOBHM BECOBOI f,0NU roptoyeli Macchl TOM/IMBA, OCTalLeics B Wiake 1 30/1e-yHocCe,
HWXe 5 % MOoryT 6bITb JOCTUTHYTbI C HEKOTOPLIMU YINSIMU TOMbKO 3a cYeT 6osee BbICOKMX YPOBHEW BbIGPOCOB
NOX. MepBnYHbIE MEPONPUATUA NO COKpaLLleHno BbiI6pocoB NOX Takxke okasbiBaloT BO3feicTBMe Ha 00LLyto
3HeproadppeKkTMBHOCTL npouecca. Ecnn cropaHne ocTtaeTcs HenosiHbIM, TO 3HepProadeKTUBUOCTb HUXKE.
HopmasibHOe noBbIWeHe KoNMYecTsa HeCcropesLLero yriepoga ns-3a Hu3koro cropadns NOX umeeTt Heratms-
Hoe Bo3geiicTene npnbnmsutensHo 0.1 %—0,3 % Ha eguHULY 3DEKTUBHOCTU.

Mpu CKUraHUyM KamMeHHbIX U BYpbIX Yrieli B KANALWEM C/I0e CKUraHue co CTyneH4yaTtoi nogaveli Bosgyxa
paccmatpusatoT Kak HAT. B 3TOM cnyyae cxXuraHne HaunmHaloT Npu CTEXMOMETPUYECKUX YCIOBUAX NUPOSIN3OM
B Ny3bIPbKOBOM KWMSALEM C/0e TOMKW KOTNa C KMNALWWM C/I0EM WAW B My3blpbKOBOM Kunswiem cnoe 6onee
HW3KOW YacTu umpkynupytowero cnos. OcTanbHas YacTb BO3Ayxa A1s ropeHus gobasnseTcs noslxe nocre-
MEeHHO. YTOObl B KOHLIE AOCTUYb HEOOXOAMMbIX CTEXMOMETPUYECKUX YCMOBUA 1 3aKOHUYUTL ropexune. B uup-
KYNMpYIOLWEM KUNSLWEM Clloe maTepuasn LMpKyIMpYIOLLEro KUMNALWEro Cfos rapaHTMpyeT Takoe pacnpejene-
HVe TemnepaTtyp, KoTopoe 06bI4YHO NoadepxuBaeT TemnepaTtypy neun Huxe 900 X . 4To B 60/ILLLIONA cTEeneHu
npenatcTByeT hopmuposaHunio NOx. C Apyroli CTOPOHbI, HU3KNe TemnepaTypbl CTUMYNPYIOT obpa3oBaHve
N20 v yBenmumBaloT KONMYECTBO Hecropesllero yrnepoga. Moatomy cxuraHve B KUMALWEM C/oe ABnseTcs
aNlbTePHATUBHLIM MPOLECCOM MOAAepXaHUs paBHOBECUS MeX[y YacTUYHO NPOTMBOPEYUBbLIMU TpeboBaHK-
amu obpaszoBaHus NOx. N20, perynnpoBaHusi o6bemoB obpa3oBaHus S02 1 HECTOPBBLUMX Yr/1€BOA0POA0B
(CO). B koTnax, 060pyA0BaHHbIX TOMKOW C KUNSLLMM CMI0EM, BEIMUMHA YPOBHeN BbiGpocoB N20. paBHas 30—
150 Mr/HM3, 3aBUCUT OT MCMONb3yEMOro TBEPAOr0 TONMBA (KAMEHHbIE UK Bypble yran).

Mpy cxuraHum Tonanea B Ny3bIPbKOBOM KUMSLLEM C/10€ CropaHne NUPOsIM3HbIX ra30B MOXeT cTaTb npu-
YMHOW NoBbILWEHUST TemnepaTypbl Bbilwe 1200 X , uTo cTuMynupyeT chopmupoBaHne NOX.

Kak npasuno, copmuposanne NOX B NpasBu/ibHO CKOHCTPYMPOBAHHOM KUMSLLEM C/10€ MOXET OblTb CO-
XpaHeHo Huxe ypoBHs obpasoBaHus NOX, JOCTUraeMoro C NMoMOLLbI MasioTOKCUYHbIX Fopenok (ropenok c
HU3KUM BbixogoM NOX).

PekomeHgaumn oTHocUTENbHO NpuMeHeHns HAT gna npeAoTBpalleHns W perynnpoBaHus BbiIGPOCOB
NOX 1 cBA3aHHbIX C HUMW BbIGPOCOB A PYrMX BELLECTB NpefcTas/ieHbl B Tabnvue 9. YpoBHU BbIOPOCOB, CBS-
3aHHble ¢ NpuMeHeHeM HAT. oCHOBaHbI Ha eXxeHEeBHOM yCpeJHEHHOM nokasaTesie, CTaHAapTHbIX YC/I0BUAX
1 yposHe 0 2. paBHOM 6 %. 4TO NpeacTaBnseT co60l TUNNYHYIO NPaKTUYeckyto cutyauuto. ns nepuogos nu-
KOBbIX Harpy3okK, Mycka n octaHoBa, a Takke A5 Npo6aemM, CBA3AHHbIX C 3KCNyaTaumeli CCTEM ra3004nCTKM,
LienecoobpasHo paccMaTpuBaTtbh KpaTkoCpOUHble NpefesibHble nokasarenu.

PekomeHgaunn no npumeHenuio HAT Ans npegoTBpalleHnsa u KoHTpons BbibpocoB NOx n N20 npea-
cTaBneHsl B Tabnvue 10.
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Cuctemy 06paboTku yXoAsLLMX ra30B, 06pasyoLMXCa NPU CKUraHUM UcKonaemoro Tonnea, ofHOBpe-
MEeHHO ynasnusatoLLyto cepy n NOX, Taxesible MeTa/sibl, BKIYasa pTyTb, NnpuMeHsoT B CLUA [1] (cM. Takke
npuioxeHve A).

6.6 CHWXeHue BbIGPOCOB hTOpMAa BOfOPOAa U XJT0pUAa BOgopoAa

Lna npegnpusaTuid, rae oxuratloT KaMeHHble 1 Bypble Yran, Mokpble ckpy66epbl (ocobeHHO ANs npegnpu-
ATWIA MOLLHOCTLI0 60/1ee 100 MB ¢ u4) 1 MOKpOCYXvO pacnblinTenbHble Ckpyb6epbl paccmaTpuBatoT Kak npu-
MeHeHne HAT ans cokpalieHns BbibpocoB S02. 3T TEXHONOMUN Takke AatoT BbICOKUIA YPOBEHb COKpaLLeHNs
Bbl6pocoB Ansa dropuaa sogoposa (HF) n xnopuga sogopoga (HCI) (Ha 98 %—99 %). MNpu ncnonb3oBaHun
MOKPbIX CKPy66epoB UM MOKPOCYXMX pachblinTefbHbIX CKpy66epoB COOTBETCTBYOLWMI npuMeHsemol HAT
ypoBeHb BbibpocoB HCI coctaBnset 1—10 mr/Hm3. a gna HF — 1—5 mr/um3. Ecnn gecynbypusauuio He
NPUMEHSIOT, HAaNpUMep, ecn CyXyto N3BeCTb A06ABNSIOT B KOTE/, 060PYA0BAHHbIN TOMNKOW C KUNALWMUM C/I0EM,
ypoBHU Bbibpocos kak HCI, Tak 1 HF mMoryT 6bITb HAMHOTO BbILLe.

Mpu nsmepenun yposHeit HF nnn HCI B AbiMOBOW Tpy6e npobnema MOXeT 6bITb CBA3aHa C BHYTPEHHU-
MW MOTEPSIMM OT yTeyek BO BpaliatoLlemcs Tens006MeHHMKE C NOTOKOM OTXOASALMUX ra3oBbIX TEMIOHOCUTE-
nei. B aToM ciyyae HeoumLeHHble ra3oo6pasHbie NPOAYKTblI TOPeHNs NoWAyT HenocpeCTBEHHO B AbIMOBYIO
TpyO6y, He ymeHbluas cogepxanna SOz. HF n HCI. MNMoaTomMy coBpeMeHHY KOHCTPYKLMIO TennoobmeHHuka (¢
NMOTOKOM OTXOAALLMX ra3oBbIX TEMN/OHOCUTENEN) paccMaTpmBaloT Kak YyacTb ocHaweHus HAT. OgHako m3-3a
3KCnayaTauMOHHbIX Y 3KOHOMUYECKUX NMPUYMH Lie1ecoo6pasHOCTb 3aMeHbl MOXHO paccMaTpuBaThb B TOM C/ly-
Yyae. ecnv TenI006MeHHWK fO/MKeH 6bITb Tak UK NHavye 3ameHeH. COBPEMEHHbIN Ten1006MeHHUK (C MOTOKOM
OTXOAALLMX Fa30BbIX TEM/IOHOCHTENER) MOXET 6bITb KOMOVHaUWEN TEeNI0BOro akcTpakTopa (MynbTUTPYOHbIiA
TENM0BOI 3KCTPAKTOP) C MPOMEXYTOUHbIM NaponeperpesareniemMm Uam UCnob3oBaHnem Tpy6 C BbICOKOWN Tem-
nepaTtypoii. B aTom cnyyae nyywuii BapuaHT — yAaneHve neTyumx rasos Yepes rpagvpHIo, eciv aTo TeXHU-
yeckn BO3MOXHO. B Takom cnyuyae He TpebyloTCA NPOMEXYTOUHbIV naponeperpesatesb U TEN006MeEHHVK (C
NOTOKOM OTXOAALLMX ra30BbIX TEN/IOHOCUTENEN).

[Lpyroii BapnaHT — MCNOMb30BaHNe BbICOKOKAYECTBEHHOIO KanaeynoBUTens U NPoXoxaeHue netyumnx
OTXOAALLMX ra30B Yepes KMCMOTOYNOPHYIO AbIMOBYIO Tpyby. B aToM cnyyae HeT Heo6X0A4MMOCTW B naponepe-
rpeBaHun 1 TENI006MeEHHMKE (C MOTOKOM OTXOAALLMX ra30oBbIX TENSIOHOCUTENEN).

[MockonbKy BBEAEHUE W3BECTHAKA NPU CKUTaHWU TOM/MBA B LIMPKY/MPYIOLWEM KUMSLWEM cnoe pacue-
HMBatOT Kak npumeHeHne HAT ans cokpalleHus BbibpocoB SO02 BMECTO MOKPOro ckpy6bepa npu cxuraHum
yronbHoi nbinv, yposeHb HCI. cooTBeTcTBytowmiA HAT. oueHnBatoT B uHTepBasne ot 15 go 30 Mr/Hm3.

6.7 CHmxeHune BbIGPOCOB aMMuaka

HepoctaTkn TexHonornii SNCR NOx n SCR NOx 3akntoualoTcs B Bbibpocax HenpopearvpoBasLLero
ammunaka (NH3) B Bo3ayx («nNpockok» ammuaka). KoHueHTpauusa aMmmuaka, CBA3aHHas C UCMOJSIb30BaHNEM
HAT. pomkHa 6bITb MeHee 5 Mr/HM3 BO n3bexaHve nNpo6aem, CBA3aHHbIX C yTUAN3aumeii 30/bl. 1. BO3SMOXHO,
NOsIB/IEHNSA HeraTVBHOIO 3anaxa Ha 61m3nexatinx TeppuTopusax. «MpocKkok» aMMuaka 4acTo ABAeTCs NTNMU-
TUPYOLWMM hakTOpoM npu Ucnonb3oBaHnn TexHonorum SNCR NOXx. YTo6bl nsbexaTb «NPOCKOKa» aMmuaka
npy UCMNOb30BaHNN 3TOW TEXHOMOMUW, HWXHWIA CMOI kaTannsaropa MOXeT ObiTb pasmelleH B 061acTn aKo-
HoMali3epa AN nofjorpesa nNuTaTesibHOM BOAbl KOT/A. MOCKO/IbKY 3TOT KaTtasn3aTtop yMeHbLUaeT «MPOCKOK»
aMMuaka, TaKke yMeHblLaeTca COOTBeTCTBYoLee komyecTso NOX.

6.8 CHmxXeHne BbIGPOCOB MOHOOKCUAA yrnepoga

Bbi6pockl MoHOOKeHAa yriepoga (CO) Bcerga nosiBNATCA B kayecTBe NPOMEXYTOYHOro NpoAykTa npo-
uecca oxuraiusa. HAT muHuMu3aummn Bblopocos CO Aos/mkHbl obecneunsaTb NOMHOE CropaHue TBepAoro To-
NvBa. Y4TO AOCTVMXMMO NPU XOPOLLER KOHCTPYKLMUW Neyun, NpUMEHEHUN COBPEMEHHbIX TEXHOIOTMI 1 METOA0B
ynpaBneHns Npou3BOACTBEHHbIM NPOLECCOM, @ Takke Npu Haaaexallem 06CnyXnBaHNn CUCTEMbI CXUTaHWA
TonauBa.

7 CHWmKeHne ypoBHA cOpocoB 1 npumeHeHue HAT 06paboTkM CTOUHBLIX BOA

KpynHble NpeanpusTis, Ha KOTOPbIX CKUralT pas/iMuyHble BUAbl TOM/MBA, HE TOJIbKO BbiGpachiBaloT B
aTMochepy 3arpasHsioLLMe BELLECTBA, HO U ABMAITCA CYLLECTBEHHBIM MCTOYHUKOM COPOCOB B peku, ozepa u
MOpPCKYyt0 cpeay, nouBy v Heapa.
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o6ble nuBHEBbIE BOApI, 06pasyoLmecs Ha NOBEPXHOCTAX CKNaA0B A1 XpaHeHUs TONAMBa, cofjepxar
4yacTuubl TOM/IMBA, NO3TOMY OHW [O/KHbI ObITb cObpaHbl U Haanexawmm obpasoM obpaboTaHbl nepep mx
c6poCcoM B BOJOEMbI.

MpumeHeHne HAT gecynbdypusaumm ¢ NOMOLLbI0 MOKPbIX CKpy66epoB OTHOCAT K cchepe NpuMeHeHus
TEXHOJIOTNIA OYNCTKM CTOUHbIX BOZ,. B Liexax npyu 04nCTKe CTOUHbIX BOA UCMOMb3YIOT pas/InyHble TEXHOMOMUN XK-
MMUYeCKo 06paboTKN CTOYHBIX BOA B LieNAX yAaneHNsa U3 HUX TSXeblIX MeTasl/IoB U COKpalleHWsa KonnyecTsa
TBEPAbIX OCTATKOB Nepes copacbiBaHWEM OUULLEHHbIX BOJ, B BOAOEMbI. B Liexax npy o4ncTKe CTOUYHBIX BOA OCY-
LLIeCTBNAT perynMposaHne ypoBHs pH. ocaxaeHune TsxXerbIX MeTas/I0B U yasieHne TBepAblX OCTATKOB.

Mpy CKMraHMM KameHHbIX 1 BypbIX yrneli 06pasyloTca pas/imyHble NOTOKM CTOYHbIX BOA. UTOObI cokpa-
TWUTb COPOCHI CTOYHBIX BOA, M NMPpefoTBpaTUTb 3arpa3HeHne BOAHbIX U NHbIX 06bEKTOB, BCE MeponpuaTUs, Npu-
BeJileHHble B Tabnuue 11. MOXHO paccMaTpuBaTh kak npumeHeHne HAT.

Ta6nunuya 11 — MpumeHeHne HAT 06paboTKM CTOUHBIX BOA,

Bo3mMoXHOCTb npumeHeHuns HAT

HAT Skonorunyeckunii acp ekt Ha NpoekTupy-
emMblX npeanpu- Ha fefcTBYOWNX NpeanpuaTnax
ATUAX

Mokpas gecynbypusauusi AbIMOBbIX ra3oB

O6paboTka CTO4YHbIX BOA MeTofda- YpaneHue pTopuaos, TS- HAT HAT
MU hoKyNnauMKN, cefUMEHTaLMKN,  XefblX MeTansioB, TBepablxX
cunbTpaymMm, MOHHOrO o6meHa M 4vacTtuy (Nbinuv), cokpalye-

HeliTpanusayum Hue XMK

CokpauweHne ammmnaka nocpea- CokpauieHue cogepxaHus HAT Tonbko B TOM Ccny4ae,

CTBOM OTFOHKM BO3/yXOM, OCax/je- amMmuaka ecnun cojiepxaHve ammuaka B

HMEM U BUOXMMUYECKNM pasno- CTOYHbIX BOJax BbICOKOE, NOTO-

XeHunem My 4yto SCFVSNCR ucnonb3o-
Ba/ioCb Bbllle MO MOTOKY, Yem

fecynbypusauns

JKcnnyaTtayms no 3aMKHyTOMY LM-  YMeHblUeHue KonuyecTBa HAT HAT

KNy COPOLLEHHbIX CTOYHbIX BOA,

CmewBaHve CTOYHbIX BOg ¢ [pejoTepaleHHbli  c6poc HAT HAT

YrofibHOW 3051014 CTOYHbIX BOJ,

MpoMbiBKa CTOYHbIX TPY6 M TpaHCMOPTUPOBaHME LLNAKOB

3aMKHyTas LMpKynsumsa Bogbl C UC-  YMEHbLUEHHbIi C6POC CTOY- HOT HAT
nosfib3oBaHnemM GUAbTPALUN WU HbIX BOJA
cefuMeHTaLMmn

PereHepauna unbTpoB rny6okoro o6ecconnBaHnsa 1 ubTPOB KOHAEHCATOOUNCTKMN

HeliTpanusauusa n cegumeHTaums YMeHbLUEHHbIi C6POC CTOY- HOT HOT
HbIX BOJ,

OTcTamBaHue
HeliTpanusaumnsa — HAT TO/IbKO CO LWe/I04HbIMY ornepaunsamm
MpoMbIBKa KOT/M10B, BO3AYLIHbIX KanopnuMeposB 1 OTCTONHNKOB

HeWTpanusauma 1 3aMKHYTbIi  YMeHbLUEeHHbIi c6poc CTOu- HAT HAT
UMK 3KChlyaTauuyM Wan 3amelle-  HbIX BOJ
HUe Ha cyxue MeTofbl O4YNCTKMN

MOBEPXHOCTHbINA CTOK

CeAUMEHTaUUSA WM XUMMYEecKass YMeHbLUeHHbI c6poc cTou- HAT HAT
o6paboTka W «BHYTPeHHee» MOo-  HbIX BOJ,
BTOPHOE UCNO/b30BaHne
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XpaHeHre KaMeHHbIX U 6YpbIX Yrei Ha YKpPbITbIX MOBEPXHOCTSAX C APEHAXKOM M COOPOM ApPEHAXHbIX BOS,
paccmaTtpuBatoT kak npumeHeHne HAT. /lo60i NOBEPXHOCTHbLI CTOK C NOBEPXHOCTU CKNAACKUX MAOLLaA0K,
KOTOPbI CMbIBAET YacTuLbl TONANBA, AO/MKEH ObiTb CO6PaH 1 06paboTaH nepef c6pocom B kaHanm3aLuuio (Ha
penbed mectHocTH). Copockl, cooTBeTCcTBYOWMEe HAT. B OUMLLEHHBIX CTOYHBIX BOAAX [OJDKHbI COAepXaTtb
meHee 30 mr/n.

Manble konmyecTBa BOfpl, 3arpsA3HEHHON HedTenpoAykTaMu, He AO/MKHbI OTBOAWUTLCS C 3/1EKTPOCTaH-
umin. Kak npaewno, gna npefoTepalleHns noboro akosornyeckoro Bpefa AoCTaTtouHo yCTaHOB/IEHUS OTCTOW-
HVKOB AN oTAeNneHus HedhTenpoayKToB.

MpumeHenne HAT MOKpoW Aecynbddypu3aumm AbIMOBbIX ra30B CBSA3AHO C OYMCTKOM CTOYHbIX BOA. YcTa-
HOBKa OYMCTKM CTOYHbIX BOA BK/OYAET B CebA pa3nnyHble BUAbI XMMUYECKO 06paboTkn ANA yAaneHus Ta-
XenblX MeTaslNIoB U COKpaLLeHUs KoNnyecTsa TBEPAbIX OCTATKOB nepef COPOCOM OUULLLEHHBIX CTOYHBIX BOA B
BOAOEeMbl. OCHOBHbIE€ (PYHKLUW YCTAHOBKM OUMCTKU CTOUHBIX BOA;:

- perynvposaHue pH:

- ocaXaeHue TXeNbIX MeTansos,

- yAaneHne TBepAOoro octarka U3 CTOYHbIX BOA,.

C NOMOLLbI0 COBPEMEHHbIX TEXHOIOTUI KOHTPOSIMPYIOT 1 PEFYNPYIOT creayioline napameTpbl (He Bce
3TN napameTpbl cnegyeT MPoBepsATb NOCTOAHHO): pH. NpoBOAMMOCTb, TemMnepaTypy, Haivune TBepaoe Co-
OEepXUMoro, cofepxaHue xnopa, KoHLeHTpaunmy Taxenbix MeTanios (Takux, kak As. Cd. Cr. Cu. Hg. Ni. Pb. V,
Zn). KoHUeHTpauuto cdTopa n XIK.

CTouHble BoAbl, 06pabaTbiBaeMble hubTpaLmei n HeliTpanusaunei nocne Mokpoli aecynbgypusaLuu,
HyXgatoTcs B AanbHeliwelt 06paboTke. KauecTBO CTOYHbIX BOZ, Noc/ne 06paboTkn MX Ha yCTaHOBKaX OUYMCTKM
CTOYHbIX BOA, MEHAEeTCS B 3aBMCMMOCTM OT KayecTBa TOMMBaA, CNOMb3yeMOro npouecca fecynbdypusanum un
cnocoba cbpoca CTOUYHbIX BOJ,. YPOBHU COPOCOB, CBSA3aHHbIE C UCMO/Ib30BaHemM HAT Ha ycTaHOBKax OUYUCTKU
CTOYHbIX BOJ,. CBeAEHbI B Tabnauuy 12.

Ta6nunuya 12— YpoBHU C6pPOCOB, CBA3aHHbIE C NpuMeHeHMeM HAT (MOKpoii aecynbgypusanumnm) Ha ycTaHOBKE OUYNUCT-
KM CTOYHbIX BOA (YyCpeAHeHHas npoba 3a 24 u)

COpOChI n» yCTAaHOBKM OUNCTKN CTOUHBIX BOA, 06pasyiouxcs

npn MOKPOI gecynbtypusayum YpoBu, Mrin
TBepable npurnacu 5—30
XMK MeHee 150
CoepguHeHnn asoTa MeHee 50
CynbaTbl 1000— 2000
Cynbutsbl 0.5—20
Cynbtugbl MeHee 0.2
dTopuabl 1—30
Cd MeHee 0,05
Cr MeHee 0,5
Cn MeHee 0.5
Hg 0.01—0.02
Ni Menee 0,5
Pb MeHee 0,1
Zn MeHee 1

PekomeHaauun no npumeHeHuto HAT npeAoTBpaLleHNs U KOHTPONS 3arpsa3HeHuss BoA NpuBefeHbl B
Tabnuue 13.
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Yoa sMHaHerdl1ee BUrodLHOY 1 BUHaMedaLloWadu | I7H oinHaHawndu ou nnne’Hamwodad —e1 ehwuuvoge |
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8 CxuraHne TBepAOro TonsMeBa COBMECTHO C OTX04aMu

Ha KpynHbIX npegnpusatusax, rae ocyLlecTBAT CKUraHne pasniMyHbIX BMAOB TOMMBA, CKOHCTPYMPO-
BaHHbIX 1 3KCNyaTUpyemMbiX Ha OCHOBe npuMeHeHus HAT. npumMeHsAoT adodhekTUBHbIE TEXHONOTMU U NPOBO-
OST MeponpuaTus no yaasieHuto BbI6GpOCOB NblAN (YaCTUUHO BKIOYas Tsxesble MeTabl). S02. NOx, HCI,
HF n gpyrnx 3arpsasHsoLWmMxX BELWECTB, a Takke peanusyloT MeToAbl, N03BOASKLWMEe NPefoTBpaTUTb 3arpsas-
HeHne MoyB 1 BoA. B uenom atu TexHonormm MoryT 6biTb paccMoTpeHbl kak HAT. npy NnpMMeHeHnn KOTOopbIX
COBMECTHO CXMWralT OTX0Abl 1 BTOPUYHOE TOMMBO.

Bonbliee NocTynsieHne 3arpsi3HSILLMX BELLECTB B TONOYHOE YCTPONCTBO MOXET 6bITb cHanaHCMpoBaHo
B M3BECTHbIX Npejenax nocpeACcTBOM aganTtalm CUCTEMbl OUUCTKM OTXOAALLMX Fa30B UM NOCPeACTBOM orpa-
HUYEHUS NPoLEeHTa BTOPUYHOrO TONNBA, KOTOPOE MOXET ObiTh UCMO/Ib30BaHO A/151 COBMECTHOIO CXXMUraHus.

Uto kacaeTcsl BO34eNCTBMS COBMECTHOTO CXWraHWsi Ha KayeCTBO OCTaTOYHbIX (ppakuuii, OCHOBHas
npobnema HAT — coxpaHeHue (noggep)xaHune) kayecTsa rmnca, 30/bl, LWAAKOB U APYTNX OCTATKOB M NOGOY-
HbIX NPOAYKTOB Ha TOM Xe YPOBHE, KOTOPbI 0TMEeYaeTCs B 3TUX OCTaTKax B C/ly4yaB HEWCMONb30BaHNS BTOPUY-
HOTO TOMMBA B LENsX peunpkyasummn. Ecnm coBMeCcTHOe CXuraHne npMBoAnT K 3HAUYMUTE/TbHOMY YBE/IMUYEHUIO
06BbEMOB NOBOYHBLIX NMPOAYKTOB UM OCTATOYHbIX (PpakLMii, KOTOpble pa3mMeLLalT Ha NOSIMToHax, K AOMOJIHU-
TeNbHOMY 3arpsisHeHuto metannamu (Hanpumep, Cd, Cr. Pb) nnu guokcuHamu, AO/MKHbI O6biTb NPeAnpUHATHI
[ONONHUTENbHbIE MepPbI A8 NPefOoTBPALLEHNS 3TUX SIBNIEHUIA.

9 /lukBnpgaunsa oTxonos, o6pa3yrou.|,|/|xc9| nocne cxuraHna Teepaoro Ttonsinea

Bonblioe BHAMaHWe yaensioT NMMKBUAALNY OTXOL0B, 06pa3yoLLMXCsi MOCe CXUraHust TBepAoro Tonau-
Ba. ¥ NOGOYHbLIX NPOAYKTOB BMECTO Pa3MeLLEHNS UX HA NOMUroHax. Mo3aToMy IMKBUAALMUS OTXOLOB NyTEM yaa-
NEHUSI N3 HUX OMACHbIX YacTell UMK yTUIN3ALNS UHEPTHbIX YacTel NnyTem NOBTOPHOTO UCMO/b30BaHUA — Hau-
JIYYLINiA AOCTYNHbIA NPUOPUTETHLIN BapuaHT. B Tabnmue 14 npeActaBnieHo 60/bLIOE KOMMYECTBO Pas/NyHbIX
BapWaHTOB YTU/U3aLMU OCTATKOB, 06PAa3yOLLMXCA NOCNE CXKUIaHWsi KAMEHHbIX U BYpbIX Yriei, 1 No6OYHbIX
NpoAyKTOB.

Ta6nunuya 14 — MpuMmepbl yTUAN3aLUM OCTATKOB, 06pa3yloLNXCA NOCAEe CKUTaHUSA KaMeHHbIX U BypbIx yrnei, n no-
60YHbIX MPOAYKTOB

3ona Wnak
MpoAayKThl
OctaTkM|'"no6OYHbIe NPOAYKTHI KameHHbl e Bypeie KameHHbl e npoyecca rmnc
I copbumnn
yrnwn yTu yrnn
fo6aBku kK 6eTOHHbIM cMecsaM (6e3 yyeTa «Flual») X X
Jlerkve 3anonHuTeNnn Ansa 6eTOHHbIX cmecel X X X X
fueuncTblii 6€TOH, NOPUCTbI LLEMEHTOGETOH X X X
BeTOH BbICOKOro KayecTBa C MOBbIWEHHOVM yAo60yKnaabiBae- X X
MOCTbIO
MpounssoacTBo «Flual» X
fo6aBka B CMeCb B LLEMEHTHOM NMPOMbILLIEHHOCTN X X
KOMMOHEHT CbIpbeBOW CMeCU B LLleMEHTHO MPOMbILWIEHHOCTU X X
fob6aBka K LEeMeHTY ANA 3amefIeHNs CXBaTbIBaHUA LeMeHTa X X
N3015UNOHHbIE orpaxaeHus X X X
CTpouTenbHbIA runc X
CbIpbe A1 KepaMU4ecKoi NpOoMbILWIEHHOCTH X X X X X
JopoxHoe n naHawapTHOEe CTPOUTENNLCTBO X X X X
CTponTenbCTBO NAOTMH C NpUMeHeHnem TexHonorum ACC (6e- X X X X
TOH. YN/IOTHEHHbIN KaTKOM)
HanonHutenb Ans acanbTO6ETOHHbIX MOKPbLITUA, CBA3YHOLWMX X X

C/0eB W AONOMTHUTENBbHbIX C/I0EB OCHOBAaHWUSA AOPOXHON ofexabl
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OKOHuaHve Tabnuubl 14

3ona LLnak

MpoaykTbl
OcTaTki. NoGouMbIe MPoAYKTLI Bypble KameHHble Bypble KameHHble 'l%%"éi‘;(;a Func
yrm yrmm yrmm yum
Ctabunnsatopbl NoYBbl, HEOTBETCTBEHHbIE CTPOUTE bHbLIE Ma- X X X X X
Tepuanbl 4NA 3eMNAHbIX PaboT 1 AOPOXHOIO CTPOUTEIbCTBA
3arnyuweHue wyma X X X
MonnroHHble TexHONornu, obpatyeHmne ¢ oTxogamm X X X X
MonuroHbl X X X X X X
MIMMo6GUMNM3aLms onacHblxX cy6cTaHunii X X
Matepuan gns o6ycTpoiicTBa NOMIMIOHOB (BbICTUKA MOAOB) X X X
MoOBEPXHOCTHbIN UNLTP AN YN/IOTHEHWUA NOUTOHA X X
KoHanumoHnpoBaHne ocafikoB CTOUYHbIX BOJ, X
Cblpbe o151 6UONOrNYECKON OUNCTKM CTOUHBIX BOZ, X X
CtabunusnpoBaHHas 30710/ LeMeHTHas cMecb X X X
O6paTHas 3acbinka APeHaXHbIX TpaHLwei X X X
Apyrve metobl yTununsaummn X X X X
Vicnonb3oBaHve B ropHOA06bIBaOLWEN NPOMbILINEHHOCTH X X X X
Mpoun3BoACTBO LLEo/INTOB X X
MpousBoacTBO anba- n 6eta-nonyrugpartoe X
HanonHutenu B 6ymMmaxHol NpoMbILIEHHOCTN X X
MNpon3BoACTBO aHIMAPUTOB X
Mpouecc Mionnepa— KioHe X X X X X X
Tepmunyeckas ytuansaums X X
Jecynbdypunsaumna oTxoaawmx rasos X
MpumeyaHne — «x» 0603Ha4aeT BO3MOXHOCTb yTUIM3aLUN.

CyLlecTBYIOT A€CATKN Pa3/IMYHbIX BO3MOXHOCTEN YTUAM3aLMN Pa3IMYHbIX NOGOYHbIX NPOAYKTOB. Kax-
Ablii BapyaHT yTUAmM3aummn fo/KeH oTBeYaTb onpefesieHHbIM KpuTepursaM kadectsa 30/bl. Kputepum Kkavectsa
06bI4YHO CBSA3bIBAKT CO CTPYKTYPHbLIMW CBOWCTBAMU 30/bl U COAEPXaHNEM B Heil NiobbiX BpeAHbIX BELLECTB,
Taknx Kak HecropeBLUNii Yrofb, TAXesble MeTan bl U UX COeANHEHUS U T. 4.

BbicokoyrnepoaucTblie 30/1bl U LWAAKW MOTYT CHOBa MOCTynaTb Ha nepepaboTky, T. e. NnofasaTbCs B KO-
TeNn oNs ytunusauum aHepruu, copepxalleics B yrnepoge. Huskoyrnepoauctble 30/bl U LWNAKU UMET pag,
orpaHu4eHuit.

KOoHeuHbI npoAyKT MOKpOW Aecynbdypu3aummn — runc, ABAAIOLWMNIACA KOMMepPYeCckum NpoaykTom Ans
NPOMbILNEHHOCTN. OH MOXET ObITb NPOAAH M NCMNO/Ib30BaH B KayecTBe BTOPUYHOIO MaTepuasia BMecTo ecre-
CcTBEHHOro runca. Ocafkv nocne gecynbdypusauyuy MoryT 6biTb CBA3aHbl B MOOGOYHOM MpoAykTe npoiecca
fecynbhypusauun (runce) B 4onyctumbix npegenax. Ocagkm MoryT ObiTb MOBTOPHO BBEAEHbI B MNeyb, ecnv
NPUMEHSIIOT TexHoorun gecynbgypusaumm n SCR NOx. Ha npaktuke 607blUyt0 YacTb runca, npov3BefeH-
Horo Ha TOC, “Cnosb3ytoT B MPOMbILLIEHHOCTN NPWU NMPOU3BOACTBE MMINCOKaPTOHA. WTYKaTypKkn 1 np. Yuctota
runca orpaHuyeHa Ko/M4yecTBOM M3BECTHAKA, KOTOPOE MOXEeT nogasaTbCsa B npoLecc.

KOHeuHbI NpoAyKT NoAyCcyxyx NPoLeccoB AecyNbgypr3aLn NCNoAb3yOT B Pa3/TIMYHbIX CTPOUTENbHbIX
Liensx BMECTO eCTECTBEHHbIX NOJSIe3HbIX UCKONAEMbIX, & Takke B JOPOXHOM CTPOUTE/bCTBE, 3eM/ISHbIX pabo-
Tax npy KOMMNOCTMPOBAHWUM U CKNaAMpoBaHUM OTXOA0B, AJ/18 3aM0/IHEHUA LWaXTHbIX KONOALEeB, Npu CTPOUTE/1b-
cTBe Aamb B BOAOYNOPHbIX KOHCTPYKLMAX.
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MpunoxeHne A
(cnpaBoy4HOE)

EnnHoBpeMeHHoe ynpaBneHue Boibpocamu SOx, NOx u ptytu B CLUA

Cuctemy 06paboTKM OTXOASLNX ra30B, 06Pa3yoLMXCA NPU CKUTaHUN NCKOMAaeMoro Tonamea, O4HOBPEMEHHO yiaB-
nuBatoWwy SOx n NOXx, Tshkenble MeTasfbl, BKAOYasa pTyTb, npuMeHstoT B CLUA [4].

CuctemMa ynpaBneHus BblGpocamu, 06pasyowMMUcs Npu CXUraHUM TONIMBa, ¢ 60/1ee BbICOKMMU HOpMamu yas-
NnBaHNS GONbLUEro KONMYecTBa 3arpsisHAOWNX BelwecTB ¢ o6pa3oBaHNEM KOMMeEPYECKUX NO6OYHbIX NPOAYKTOB npea-
cTaB/isieT co60oii Npouecc okMC/eHNs ra3oBoi dasbl N5 eANHOBPEMEHHOTO ynaBnmeaHnsa Ao 99 % NOx n SOx. a Takxe
OCHOBHbIX NapoB u Tskenbix metannos (100 % pryTtu). CTeneHb ynasnveaHus Bblwe 99 % ans SOX v Bbiwe 98 % ans
NOXx 6blna NpogemMoHCTPMpOBaHa Ha N1abopaTOPHOM YpPOBHe B LUMPOKOM Aunana3oHe TemnepaTyp OTXoAswWmx rasos. 1o
[aHHbIM NPOV3BOAUTENEN, U3LEPXKN HA CTPOUTE/ILCTBO MOJIHOMACLITa6HOM anekTpocTaHumm mouwHocTbio 500 MBT Ha
30 %—50 % Huxe KanuTaNbHbIX 3aTpaT U cocTaBnAlT 1/6 akcnnyaTauMoHHbIX 3aTpaT Mo CPABHEHUIO C TEXHOMOTMEN «U3-
BeCTHAK/SCR NOXx*> OCHOBHOe NPUMEHEHUEe TEXHOMOTUN — CXMUraHue UCKonaeMoro Ton/sMBa, Takoro, Kak yronb u npu-
POAHbIN ras. AN1A BbIpabOTKM 3NEKTPO3IHePrun. Takke NPUMEHSAIOT B MeTaNlypru, yCTaHOBKaxX CXUTaHUsi MyHULUNaNbHbIX
0TXO,0B, MPOMbILWEHHbIX KOT/ax.

K npenmyliecTBaM CUCTEMbI OTHOCATCS:

BbiCcOKas (40 99 %) cTeneHb eUHOBPEMEHHOro ynasnmsaHusa SOx n NOX;

- ynaBnmBaHue TsXXesbIX METas/10B;

nosy4veHne No6GOYHbIX KOMMePYECKUX NPOAYKTOB, FOAHbIX K MPoAaxe Ha pbIHKe;

- 0TKa3 OT UCMO/Ib30BaHUSA U3BECTHSAKA/M3BECTH;

oTcyTcTBMe BbibpocoB C 02;

- 0TKa3 OT UCMO/Ib30BaHUs KaTann3aTopoB, NPMBOAALLMX K 06pa30BaHUI0 ONaCHbIX OTXOA0B;

BO3MOXHOCTb nepepaboTKn peareHToB:

- MCMNO/Ib30BaHVe MPOBEPEHHbIX TEXHOMOTUNIA, CBA3aHHbIX C MOGOYHLIMU NPOAYKTaMU;

BO3MOXHOCTb MCMNO/Ib30BaHNA TEXHOMOTUN NPU PEKOHCTPYKLUUN GOMbLUMHCTBA NPeanpUSATUiA;

- 60/1ee HM3KME KanuTasibHble 1 3KCNyaTalMOHHbIe 3aTpaThl MO CPaBHEHWUIO C TPAAULMOHHLIMU TEXHOMOTUSMU.
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[1]

@]

[4]
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Buénuorpaduus

CnpaBoYHMK EC no HaunyywuMm AOCTYNHbIM TexHonornsm «EBponeiickas komuccus. KomnnekcHoe npepynpex-
[EeHVe U KOHTPO/ib 3arpsi3HeHuii. CnpaBoYyHOEe PYKOBOACTBO MO HaWAYYLWWUM AOCTYMHbIM TeXHOMOrnsaMm. CxuraHue
TONAMBA Ha KPYMHbIX NPOMbILIEHHbIX NPeANPUATUAX B 3HEpreTuyecknx uensx. Mwone 2006 r.» («kEuropean Com-
mission. Integrated Pollution Prevention and Control. Reference Document on Best Available Techniques for Large
Combustion Plants. July 2006»)

Aupektnea 2008/1/EC

Ovpektnea 2008/105/EC

[AvipektuBa 76/464/EQC

AnpektuBa EBponeiickoro napnameHta n Coseta EC oT 15 AHBaps 2008 r. «<O KoM~
N/IEKCHOM  KOHTpoO/sie 1 npefoTBPalleHnn 3arpsisHeHUn  okpyxarwolen cpefbl»
(Directive 2008/1/EC of the European Parliament and of the Council of 15 January 2008
concerning integrated pollution prevention and control)

AunpekTusa EBponeiickoro napnameHta n Coseta EC ot 16 gekabpsa 2008 r. «O cTaH-
faptax KauyecTBa okpyxatwlleli cpefbl B 06/1aCTV BOJHOW MOMUTUKU», U3MeEHAOLWas
n BnocneacTtemu 3ameHswuwas AupektuBbl 82/176/E3C, 83/513/ESC. 84/156/E3C,
84/491/EQC, 86/28(X'EQC 1 nsmeHstowasn Aupektny 2000/60/EC EBponelickoro nap-
nameHTa n Coseta EC (Directive 2008/105/EC of the European Parliament and of
the Council of 16 December 2008 on environmental quality standards in the field of
water policy, amending and subsequently repealing Council Directives 82/176/EEC.
83/513,'EEC. 84/156/EEC. 84/491/EEC. 86/280/EEC and amending Directive 2000/60/EC
of the European Parliament and of the Council)

AupekTuBaCoBeTta EQC oT 4 mMas 1976 r. «O 3arpsi3HeHUN BoaHOM cpeabl CoobuecTBa
HEKOTOPbIMU c6pacbiBaeMbIMW B BOAHYIO cpefy onacHbiMu BeljecTtBamu» (Council
Directive 74/464,"EECof4 May 1976 on pollution caused by certain dangerous substances
discharged into the aquatic environment of the Community)
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