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FOCT P 54202—2010
[lpeaucnoBue

Llenn n npuHumMnel ctaHaapTusauum B Poccunickon ®egepaunn yctaHoBneHsl PegepanbHbIM 3aKOHOM
oT 27 aekabdbps 2002 r. Ne 184-P3 «O TeXHUYECKOM perynmpoBaHnumn», a npasmna npuMeHeHns HauMoHanbHbIX
ctaHgapTtoB Poccunckon egepaunmm — OCT P 1.0—2004 «CtaHaapTusaunsa B Poccumnckon ®epgepanmin.
OCHOBHbIE NOMNMOXEHUAY

CBepneHUA o cTaHaapTe

1 NOAINOTOBJIEH ®epepanbHbIM rocygapCTBeHHbIM YHUTaApHBLIM NpeanpuatuemM «BcepocCUUCKUA
Hay4YHO-MccneaoBaTenbCKUU LEHTP cTaHaapTusaum, MHgopMaunum U cepTudukalm celpbsi, MaTepuarnos U
BelwecTtB» (PIYTN «BHULCMB») coBMeCTHO ¢ 3aKpbITbIM akKUUMOHEPHBLIM 0bLLECTBOM «AHHOBALIMOHHBLIN 3KO-
norndeckun doHa» (3A0 «MH3KO»)

2 BHECEH YnpasneHuem passutusa, uHdopmaunoHHoro obecneveHns n akkpegutaumm GegepanbHo-
ro areHTCTBa No TeXHUYECKOMY pPerynmpoBaHuic U MeTpOonornn

3 YTBEP>XXOEH W BBEAEH B JENCTBWE MMpukaszom PefepanbHOro areHTCTBa no TEXHUYECKOMY
perynupoBaHuio 1 MeTponornmn ot 23 aekabpa 2010 r. Ne 982-ct

4 HacTtosawmn ctaHgapT paspadboTaH ¢ y4eTOM OCHOBHLIX NonoxeHun CnpasovHuka EC no Hanny4wmm
OOCTYMHBIM TexHonornam «Epponenckaa kommuccus. KomnnekcHoe npeaynpexXxaeHne U KOHTPONb 3arpsisHe-
HMK. CnpaBoYHOE PYKOBOACTBO MO HAUMyYLIUM OOCTYMHBLIM TexXHonornam. CxXuraHme Tonnmea Ha KPYMHbIX
MPOMBILUNEHHBIX npednpUATUAX B 3HepreTudeckmx uenax. Mionb 2006 r.» («European Commission.
Integrated Pollution Prevention and Control. Reference Document on Best Available Techniques for Large
Combustion Plants. July 2006»)

5 BBEAEH BI'NEPBbIE

ViHgbopmauuss ob UsMeHeHUsIX K HacmosileMy cmaHoapmy nybrnukyemcs 8 eXea200HO u3dagaeMoM
UHpOopMalUOHHOM yKa3amerne «HayuoHanbHbIe cmaHoapmbi», @ mekcm U3MeHeHUU U rornpagok — 8 exXe-
MeCSYHO u30asaeMbix UHMOPMaUUOHHLIX yKalzamensix «HauuoHanbHbie cmaHOapmei». B cniyyae nepe-
cMompa (3aMeHbl) Uiu OmMeHbl Hacmosuweao cmaHoapma coomeemcmeyruee yeeooMrieHue byoem
onybruKo8aHO 8 eXXeMeCAa4YHO Li30asaeMoM UHOpMaUUOHHOM YKa3zamerne «HalyuoHanbHbie cmaHoapmabi».
Coomeemcmeyroujas UHpopMayus, yeeooMIIeHUe U meKcmbl pasMellaromcsi makxe 8 UHpopMalUuUoOHHOU
cucmeme obujea0o rnonb3oeaHuss — Ha ocbuyuanbHoM caume @eodepanbHo20 azeHmemea rno mexHuU4e cKoMy
pezaynuposaHuro U Mempornoauu e cemu VIHmepHem

© CtaHpgapTuHdopm, 2011

HacTtoawumn ctaHaapT He MoXeT ObITb NOMHOCTLIO UMM YacTUYHO BOCTNIPOU3BEAEH, TUPaXXNPOBaH U pac-
MpocTpaHeH B KayecTBe oduumanbHoro nsgaHmsa 6es paspeweHns PegepanbHOro areHTcTBa Mo TeEXHNYECKO-
MY PeryrimpoBaHuo 1 MeTpPoioru
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BBenoeHue

B OCHOBY HacTodulero ctaHgapTa NonoXeHbl AaHHble, NpeacTtaBneHHble B CnpaBodHuke EC [1], npea-
cTaBnsoLemMm cobon pykoBOACTBO MO NMPUMEHEHMI0 Haunydlnx AoCTynHbIX TexHonorin (HOT) npu cxxmraHnm
B SHEpPreTnyecknx Lensix razoobpasHbiX TOMMUB Ha YCTAHOBKAX KPYMHLIX NPOMBbILLUNEHHBIX NpeanpUsaTUn.

[Tpn paccMmoTpeHUn BLIOPOCOB/COPOCOB N NOTPeDbNEHUA Chipbsl U 3HEPTUKn, cBA3aHHbIX ¢ HOT, cneayer
NMOHUMATbL, YTO OHU XapaKTepUsyoT 3KONOMMYECKYHo pe3ynbTaTUBHOCTb, KOTOPYIO MOXKHO OXKMAATb B Pe3yb-
TaTe npumeHeHunst HOT ¢ yyeTomMm BanaHca 3artpaTt 1 3KoNMorndyecknx npenmylects. OaHako 3Ty NokasaTenu
BbIOPOCOB/COPOCOB N NOTPEDNEHNUA ChIPbS U BHEPTUN HE ABMAIOTCA NpeaenbHBIMU M NO3TOMY HEe AOTKHbI pac-
CMaTpuBaTbCsl B TAKOM KadyecTBe. B HeKOTOpbIX crnydasxX TeXHUYeCKU BO3IMOXHO YNydlleHUe nokasaTteneu
BbIOPOCOB/COPOCOB UM NOTPEBNEeHNs CbiPbA U 3HEPTK, HO U3-3a 3aTpaT, CBA3aHHbLIX C X BHeAPEeHUEeM, Unn
M3-32 KOMMMNEKCHbIX BO3OAENCTBMIA Ha OKpYyXaloLLyo cpealy OHU, KaK cHUTalT aKkenepThl, He asnsaoTca HAT,
NPUMEHUMBIMWX AN oTpacnu B uenom. OaHako Takme YPOBHW MOTYT ObITb onpaBdaHbl B onpeaeneHHbIX Chny-
yaax, T.e. TaMm, rage ectb ocobble nodbyanTenbHble NPUYMHBI.

Tam, rae 310 BO3MOXHO, COBMECTHO C ONUCaHUEM TEXHOMOrMU NpMBedeHsbl AaHHble, KacatoLMecs KO-
HOMUYeCKUX nokasatenen. OgHako pearbHble 3aTpaThl Ha BHeagpeHWne TeXHONorMm dyayT 3aBUCETb OT OMNpe-
OeneHHon cutyaumm, HanpmmMmep oT BENUYMUHBI HANOMOB U NnaTeXen, TEXHUYECKNX 0CODEHHOCTEN KOHKPETHOM
YCTaHOBKU. HacTodAlWMN cTaHaapT He CoAepPXXUT pekomMeHaaUnn No oLeHKe 3TUX 3KOHOMUYecKnx 3aTpar. [1pu
OTCYTCTBUWN OaHHbIX O 3aTpaTax BbiBOAbI 00 3KOHOMMNYECKOW LenecoodbpasHOCT TEXHONOMNMA A0MKHBLI ObITh
caenaHbl Ha OCHOBe UccneoBaHUN CYLLECTBYHOLWMNX YCTAaHOBOK.

[Tockonbky cnpaBoYHUKM EC He copgepaT ropuandeckn obasaTtenbHble HOPMbI, OHU NpeAHasHaYvYeHbl
Ons Toro, 4Ytobbl AaTb OOLWYH PYKOBOAALLYO WUHpOpMaUUI ANA oTpacfen MPOMbIWMEHHOCTU, TOCY-
napctB — 4neHoB EC 1 obLecTBEeHHOCTU O BbiDpocax/cOpocax n noTpedneHnn Cbipbsl 1 SHEPTUK, JOCTUXIN-
MbIX MPU MCNONb3OBaHUU onpegeneHHbIX TexHomnormn. CooTBETCTBYIOLWME NpedenbHble nokasaTtenu Ang
noboro KOHKpeTHoro cnydas cneayet onpegensatb ¢ ydetoM Uenen Oupektuebl 2008/1/EC [2] 1 MeCTHLIX
YCIOBUMN.

HacTtoawmn ctaHgapT AononHdaeT AeUCTBYOLWMe HauMoHanbHble cTaHgapTbl Poccuinckon Pepepa-
LK B coepe CKUraHusa rasoobpasHbiX TONMMUB B S3HEPreTUYECKUX LLensaX Ha KpYNHbIX NPOMBILLIEHHbIX npea-
NPUATUAX.

IV
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HAUUWOHANBbHBIN CTAHOAPT POCCUUCKOMWN PEOEPALNMN

PECYPCOCBEPEXEHUE
FASOOBPA3HbBIE TOINJIUBA

HaunyJwmne AoCTyNHbIe TEXHONOINMU CXXUraHus

Resources conservation. Gaseous fuel. Best available techniques in gaseous fuel combustion

Ilata BBeaeHna — 2012—01—01

1 Obnactb NpUMeHeHUA

HacTtoawmun ctaHaapTt yctaHasnuBaeT HOT aHeproadpdekTUBHOIO 1 3k0O6e30NacHOro CXXUraHus raso-
obpasHbIX TONMKMB B SHEpPreTU4ecKkux Lensax (aanee — cxuraHme rasoodbpasHoro Tonnuea).

Hactoawun ctaHgapT pacnpocTpaHAeTcsl Ha MeTodbl COBEPLUEHCTBOBAHUA TEXHOMOMMU CXUraHUS
ra3zoobpasHoro TonnmMea Ha NPOMBILLNEHHBLIX NPeanpUaATUaX 3a cHeT NpuMmeHeHua cooTeeTcTByowmnx HAT,
NO3BONAOWNX CHU3NTb HEraTUBHOE BIUSIHNE Ha COCTOSIHUE OKpyXKatollen cpegbl Ha TeEpPPUTOPUN U BONU3NK
npeanpuUaTUn.

HacToawmnn ctTaHaapT He pacnpocTpaHAeTCa Ha TEXHONOMMKU, CBA3aHHbIe ¢ BUONOrMYEeCKUMA, XUMUYEC-
KUMWN N1 aTOMHBIMW NpeanpUATUSIMMN.

HacTtoawmn ctaHgapT pekoMmeHayeTcs UCNOoMNb3oBaTh BO BCeX BMAaxX AOKYMEHTauunM 1 nutepaTypbl,
OTHOCALWUXCA K cdhepam obecneveHunst pecypcocbepexeHus, aHeproadPeKTUBHOCTU U 3KOMOTrM4eckon 6e30-
MAacHOCTU B npoueccax XO3sNMCTBEHHON AeATENbHOCTU NPU CXKUTaHUK ra3oodpasHoro Tonnamea Ha NPOMbILL-
NeHHbLIX NpegnPUATUAX.

2 HopmaTuBHbIe CCbINKN

B HacTodlleM cTaHOapTe UCNoNb30BaHbl HOPMATUBHBLIE CChINKX Ha crieaylolme ctaHaapThl:

[OCT P NCO 9000—2008 Cuctembl MeHepkMeHTa kavyecTBa. OCHOBHEIE NOMOXEHUA U CNOBapb

[OCT P NCO 14050—2009 MeHeKMeHT oKpyXKatollen cpeabl. CrnoBapb

[OCT P 51387—99 OJOHeprocbepexeHne. HopmaTuBHo-MmeToamdeckoe obecneveHne. OCHOBHbLIE
NONOXeHUS

[OCT 30772—2001 PecypcocbepexeHue. ObpalleHne ¢ oTxogamun. TepMunHbl 1 onpeaeneHus

[TpumeyvaHune—Ilpn noNnb3oBaHMM HACTOSAWMM CTAaHOAPTOM LEenecoodpasHo NpoBEPUTb AENCTBUE CCbINMOM-
HbIX CTaHAAPTOB B MHPOPMALMOHHON CUCTEME OOLLEro nonb3oBaHns — Ha ouumanbHomM cante PeaepanbHOro areHT-
CTBa Mo TEXHNYECKOMY PEryrnmpoBaHnIO U METPOIOrMKU B CETU VIHTEPHET NN Mo eXerogHo n3gasaemMomy MHPopMauUnoHHO-
MYy yKasartento «HaunmoHanbHble cTaHaapTbl», KOTOPbIW ONYONMKOBaH NO COCTOSAHUIO HA 1 AHBAps TEKYLWEro roga, u no
COOTBETCTBYIOLLMM EXEMECHAHYHO n3gaBaemMbiM MHOOPMALUMOHHBIM yKasartensam, onybnmkoBaHHbIM B TEKyLWLEM roay. Ecnu
CCbITOYHbIN CTAHAAPT 3aMeHEH (M3MEHEH ), TO MNP NOSIb30BAHMN HACTOSIWLMM CTAaHAAPTOM CreayeT PyKOBOACTBOBATLCS 3a-
MEHSIOWNM (M3MEHEHHLIM) CTaHAAPTOM. ECnn CCbINOYHbIM CTaHAAPT OTMEHEH 6e3 3aMeHbIl, TO NONOXEHUE, B KOTOPOM Aa-
Ha CCbINKa Ha HEero, NPUMEHSETCH B YacTu, He 3aTparnBatoLWen 3Ty CChISIKY.

3 TepMUHbI, onpegeneHna U coKpalleHus

3.1 B HacTodwem ctaHgapTte npuMmeHeHbl TepMuHbl no TOCT P NUCO 9000, TOCT P NMCO 14050,
[OCT P 51387, OCT 30772, a Takke cnegyowme TepPMUHbI C COOTBETCTBYIOLLMMK onpegeneHUsaMN:

U3paHune odbmumnanbHoe
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3.1.1 Hauny4dwaa goctynHaa texHonorua; HAT: TexHonornyeckun npouecc, TeXHUu4ecknn MmeToa,
OCHOBAHHbIN HAa COBPEMEHHBIX AOCTUXKEHUSAX HAYKNA U TEXHUKN, HanpaBneHHbIN Ha CHUXeHUe HeraTMBHOro
BO3AEUCTBUS XO3SINCTBEHHON OEATENbHOCTU Ha OKpYXarwLWy cpeaqy U UMeLA YyCTaHOBNEHHbIA CPOK
NPakTUYeCKoro NPUMeHeHUs ¢ y4eTOM 3KOHOMUYECKNX, TEXHUYECKUX, SKOMOTM4YeCKMX U coLlnanbHbIX aKkTo-
DOB.

[TpumevyaHwms

1 HOT o3HavaeT Hanbonee s HekTUBHYIO M NepeaoByO CTAANIO B PA3BUTUN NPOU3BOACTBEHHOW AEATENBHOCTH
N METOA0B 3KCNNyataunm obbeKkToB, KoTopas obecnevnBaeT NPaAKTUYECKYIO NPUTOAHOCTb ONpeaeneHHbIX TEXHOTOrNI
ONs NpeaoTBpaLlleHus Unu, ecnm 370 NPakTU4eckn HEBO3MOXHO, obecneveHns obwero cokpalweHusi BbiIbpocoB/cHpo-
COB M 00pa3oBaHUS OTX0A0B. YYET BO3AENCTBUN Ha OKPYXKatoLL Y0 cpeay NPoOn3BOANTCH Ha OCHOBE NnpeaenibHO A0nyc-
TUMBbIX BbiBpocoB/cHpoCcoB.

2 [lpn peanunsaumm HO T, nmeowen ycTaHOBIEHHbLIN CPOK NPaAKTUYECKOro NpUMeHeHns ¢ y4eTOM 3KOHOMUYEC-
KUX, TEXHUYECKNX, SKOTTOMMYECKUX N coUmanbHbIX PakTopoB, 4OCTUraeTCA HaMMEHbLLUNMN YPOBEHb HEFATUBHOIO BO34EN-
CTBUS HA OKPYXKAIOLWLYIO Cpeay B pacyeTe Ha eguHULY NPOon3BeAEHHON Npoaykunm (paboTsl, ycnyrin).

3 «Hauny4ywas» o3HavaeT TexHonormio, Hanbonee sPPEKTUBHYIO ANA BbINyCKa NMPOAYKUMU C JOCTUXEHUEM
YCTAHOBJITEHHOIO YPOBHS 3aLWUTbl OKPYXaloLWEN cpebl.

4 «JlocTynHasi» 03HaAvaeT TEXHONOINIG, KOoTopasl paspaboraHa HACTOMbKO, YTO OHA MOXET ObITb NPUMEHEHA B
KOHKPETHOW OTpac/iv NPOMbILLIEHHOCTU NPU YCITOBUN NOATBEPXKAEHNA IKOHOMNYECKOWN, TEXHNYECKOW, 3KONOITMYECKOW
N coumanbHOW LenecoobpasHoCcTU ee BHegpeHus. «octynHas» npumennTeneHo K HOT o3Havaert ydeT 3aTtpar Ha
BHEAPEHMNE TEXHONOMNU N NPENMYLLIECTB €€ BHEAPEHUSA, a TAaKKe 03HAYAET, YTO TEXHOMOINA MOXET DbiTb BHEAPEHA B
3KOHOMUNYECKN U TEXHUYECKN peanunayemMblX YCIoBUSAX A1 KOHKPETHOU OTpacnm npoMbILLUITEHHOCTW.

5 B otaenbHbIX cny4vasix 4yacTb TEPMUHA «QOCTYNHAA» MOXET BblTb 3aMEHEHA CITOBOM «CYLLECTBYIOWANAY, €CIN
3TO onpeaeneHo 3akoHogartenbctBoM Poccunckon @epgepaumm.

6 «TexHOnorms» 03HA4YaeT Kak UCMONb3yeEMYIO TEXHOMOIMUIK, Tak U Ccnocob, MeToa N NPUEM, KOTOPbIM ODBEKT
CMPOEKTUPOBaH, NOCTPOEH, 3KCNIyaTUPYeTCH N BbIBOAUTCSH U3 3KCMyaTtauum nepen ero NnMkBugaumnen ¢ ytunmsaumen
00e3BpPEXKEHHBIX YACTEN U yAANTEHNEM ONACHbIX COCTABIMSAOLLMX.

7 KHOT oTHOCAT, KAk NpaBuno, ManooTxoaHble n 6e30TX0aHble TEXHOMNOIUM.

8 Kak npaeuno, HAT BHOCAT B rocyaapcrteeHHbin peectp HAT.
[TOCT P 54097—2010, nyHkT 3.1]

3.1.2 Tonnueo: lNpoaykums, npeagHasHayveHHasi ANa BbIpabOTKM TENNMOBOW 3HEPTN B NpoLiecce ee
CXUraHus.

[FTOCT P 51750, nyHkT 3.1.0]

[TpumevyaHwms

1 T1o dmanyeckomy COCTOSIHUIO pasnuyatoT TBepaoe ToNMMBo — Topd), Buomaccey, Xnagkoe TonnMmMBo — Ma3syT, raso-
obpasHoe ToNNMBO — NPUPOAHLIN ras, a TakkKe ras, BblAensieMbiv N3 0TX040B notpebneHns B npouecce nx BpoxXeHus.

2 CylwecTBylOT Cnocobbl NCNONb3OBaHUSA TOMMUBA AN NPAMOro Nony4vYeHus 3MEeKTPOIHEPTUN, HANPUMEP NyTeM
NPAMOro npeobpasoBaHus TONNMMUBA B 3NEKTPOIHEPIUIO Ha Ba3e TOMNMUBHLIX 3NEMEHTOB (T13).

3.1.3 BbIOpoOC: KpaTkoBpeMeHHoe Unn npoucluejllee 3a onpeaeieHHoe BpeMs NocTynieHne B OKpy-
XKaoLLYo BO3AYLUHYHO cpeay MiobbIX ra3onbineBbiX 3arpa3HeHnn.

[TpyumMmevyaHNHs

1 TepMUH «BbIDPOC» 0DBEANHSAET pasnnyHbIe 3arpsi3HEHNs1, NOCTynatowme OT OTAENbHbLIX UMM TPYNMNOBbIX 00 bEK-
TOB N (MNN) CyOBEKTOB NPUPOAHON, HAaNpUMep BYINKAHUYECKOW, U (UMW) TEXHOrEHHON AEATENBbHOCTU, C NonagaHnem B
brnocdepy NobbiX 3arpsA3HAIOWNMX BEWECTB U MaTepmnanos B ra3onbineBoM BUAe, KOTOPbIE NIMKBUANPYIOTCS, nognexar
NMUKBMAAUMK, BKNOYas ytunmsauuio n (unun) yganeHmne (C yHUUTOXEHNEM UIMTN 3aXOPOHEHNEM ONACHbIX YacTen), B COOT-
BETCTBUU C MONOXEHNAMN HALMOHAIIBHOIO 3akoHO4aTeNIbCTBA.

2 Bbibpoc npeacraBnsetr cobon nocTynneHne B OKPYXaloLy BO3AYLWHYIO cpeay NtobbiX 3arpa3HeHnn, BO3HUK-
WNX B pe3ynbTaTe XU3HEeAEATENBbHOCTN YenoBeKka (Niogen), AeATeNbHOCTU NPeanpusaTus Unn rpynnesl NPeanpuaTumn B
TEeYeHnEe KOPOTKOro nepmnoga BpeMeHn unuv 3a onpeaenerHHbli yCTaHOBMEHHbIV nepuogd (Yac, CyTKN).

3 PaanuuyatoT cnegyowme BolDpOCH!: BbIOPOC U3 OTAENBHOINO NCTOYHUKA, CYMMapHbIW BeIDPOC Ha Nnowaan Hace-
NEeHHOro NyHKTa, pernoHa, rocygapcrea unm rpynnbsl rocygapcrts, NMaHeTbl B LENOM.

3.2 B HacToslweM cTaHagapTe UCNonb3oBaHbl criegylole cokpalleHUs:

[ PI'1T — rasoperynatopHble NMyHKThI;

[[POC — rocygapcTBeHHas panoHHas anekTpuyeckada ctaHuus (TennoBasi KoHAeHCcaUUOHHAas 3NeKTPo-
CTaHUKMA, NponsBoasilan TONbKO 3NeKTPUYECKYo 3HEepruto)

[TY — raszoTypbuHHaga ycTaHOBKA;

[I'A — pnetaHgep-reHepaTopHbIN arperar;
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KN — koadpdnumneHT nones3Horo AeUCTBUS;

KOC — TennoBble KoHAeHCaLUWUOHHbIe 3neKTpuyeckne CTaHLuu;

[1Y — naporasoBagd ycTaHOBKa,

[1CY — napocuHTesrasoBas yCTaHOBKA;

CKB — cenektuBHoe kaTtanutuyeckoe BocctaHoBneHne NOy;

CHKB — cenekTuBHOe HekaTanutuyeckoe BocctaHoBneHne NOy;

CCKI1 — cynepcBepxkpUTuieckne napamMmeTpsl (napa);

THY — TennoHacocHas yCTaHOBKa;

T3 — TOMMUBHBLIA 3NMEMEHT;

TOC — TennoBagd anekTpuyeckaa cTaHUUA;

TOL — TennosnekTpoueHTpanb;

CCGT — KOMOUHUPOBAHHLIW NApOorasoBLIN LUKN ra3zoBon TYPOUHBI (8 omauYue om rpocmozo Yukna),
gensaruuucs aHanuuckumM sapuaHdmom MNlry;

CHAT — nepcnekTuBHasi ra3oTypbUHHAga yCTAHOBKA C KAcKaaHbIM yYBNa)XXHEHUEeM BO3AYyXa;

CHP — koMmBbuH1UpoBaHHOE NPOU3BOACTBO TEMNSIOBOW U SMEKTPUYECKON SHEPTUN;

DLN — kamepa cropaHusi ¢ HU3KUM CYXUM BbIDPOCOM OKCUAOB a30Ta;

EMS — cuctema 3Konormieckoro MeHeXKMeHTa;

FGT — obpaboTka oTXoAsWNX ra3os;

NMVOC — HemMmeTaHOBbIE NeTy4ne opraHnyeckme coeanmHeHus;

NOy — obLlee obosHaveHne okcuaa asota NO, n gnokemaa asota NOo;

NOyRED — cokpalueHHbIn BbiIbpoc NOy;

PEMS — napameTpuyeckasi cuctema KoOHTpONs BbIOpPOCOB;

TOPHAT — TypbuHa, paboTatolas Ha BNaXXHOM BO3AyxXe, rae Bo3ayxX nogaeTcsi B KOMMNPECCcop.

4 Havny4ywwme OOCTYNHbIE TEXHONIONMM Ha 3Tanax CXXUraHus
ra3ooobpasHoro Tonnumea

4.1 O6wWMe nonoxeHUs

TexHonornn cK1uraHms rasoobpasHoroe Tonmnmea, CBA3aHHbIE C 3TUM MoKasaTenn BblbpocoB/cOpoCcoB
N NOTPEeObNEeHNNa CbIPbsl, SHEPrMA UMW AMana3oHbl Nokasarteneun, npeacrtaBneHHble B HACTOSILLEM cTaHaap-
Te, OLeHMBann ¢ NOMOLLBLIC MeToda nocneaoBaTenbHbIX NPUONMXKEHNA, BKMOYaloLWero B cebsa cnegyio-
LLiMe aTankbl:

- MAeHTUPUKaALMIO KNHOYEBLIX 3KOMOrndecknx npobnem aAnsi cektopa, B KOTOpoM 0bpasytoTcsl BbIOPOCHI
B aTMocdepy, cOpochkl B BOAY, OCTaTKM NOCMNE CKUraHUs, NPOoU3BOAAT TENMOBYIO SHEPTUIO;

- JKCNepTU3y TeXHOMNOornn, Handonee npuemMnemMsix Ans peleHnss TEXHUYECKNX U KIMHYEBLIX 3KOMOMN-
YecKnx npodbnem;

- MaeHTUdUKaumo Hanmnyywero ypoBHA 3KONOrM4eckon pesynbTatTMuBHOCTA Ha OCHOBE pernamMeHTUupy-
IOLLMX AOKYMeHTOB EBponenckoro cowsa [1—4];

- 3KCNepTu3y YCNOBUUN, NPU KOTOPLIX AOCTUTaNUCh 3TN YPOBHU Pe3ynbTaTUBHOCTU, TakMe Kak 3aTparThl,
BO3JEUCTBME Ha OKPYXKaloLLyo cpeay, OCHOBHbIE NobyanTensbHble MOTUBLI ANdA BHeapeHus HOT;

- o16op HAOT 1 cBA3aHHLIX C HUMUW NMoKasaTenen BuIbpocoB/COPOCOB U NOTPEONEHNUSA ChIPbS U SHEPTUNA
049 NpOMbILLNEHHOW oTpacn B Lenom B cooTBeTCTBUM co CTaTben 2 (11) ullpunoxeHuem IV upekTussbl [2].

[TokaszaTenn BbIOPOCOB/COPOCOB N MOTPEDNEHUA CbIPbSl U 3HEPTAN, CBSI3AHHLIE C UCMONb3OBaHUEM
HOT, cnegyet paccmaTpuBaTb BMecCTe C APYrMMKM crnieuvanbHbIMA YCNOBUAMUK (HanpumMmep, nepuocgami
ycpeaHeHUs).

Ecnn nokasatenu notpebneHns cbipbsa U 3HEPTMKN ONUCaHbI KaK ACCTUXKUMbBIE NMPU UCMOSTIb30BaHUMN KOH-
KPeTHOW TEXHOMOrMA UMM KOMOUHALUMN TEXHOMOTMIA, TO 3TO O3Ha4aeT, YTO OHU MOTYT ObITb AOCTUTHYTHI MO
NCTEYEHUN CYLLLIECTBEHHOTO Nepuoaa BpeMeHn Ha NpaBUibHO 3KCNNyaTUpyeMoun U TEXHUYECKMN ODCnyXnBae-
MOW YCTaHOBKE UMK B Nnpouecce, B KOTOPOM UCMONb3YIOT 3TU TEXHONOTUN.

B HacTodlweM cTaHaapTe npeactaBeHbl TEXHOMOTUMU U MePONPUATUA, KOTOPbIe paccMaTpuMBalroT Kak
HOT, npumeHsaemMsble anga npeaoTBpalleHns NN cokpalleHUs BbIOPOCOB, 00pasyoLLUXCA NPU CXUTaHUN raso-
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obpasHoro TonnMea, U Ang NoBblWeHN TennoBon apPeKTUBHOCTU. BCe 3T TEXHONOMMMN KOMMEPLIanmn3npo-
BaHHbI.

HacTosawmin ctangapT yctaHaBnmeaetT HAT, koTopble LenecoobpasHo NPUMEHATL NPU OLIEHKE TEKYLLIEW
PabOoThl CYLLECTBYIOLWEN YCTAHOBKA UMK NMPU OLEHKE HOBOWU (MPOEKTUPYEMOMN) YCTAHOBKN NO CXUMAHUIO raso-
obpasHoro Tonnuea.

HOT, npeactasneHHble B HAaCToALWLEM cTaHgapTe, ABNATCA OPUEHTUPOM NpyU MogepHM3aunn cyLecT-
BYIOLLEWN YCTaHOBKN U HAMepPeHU NpobpecTn HOBYHO YCTAHOBKY.

Cneayet npeaycmaTpuBaTth, YTO MOTYT ObITb pa3paboTaHbl HOBbIE YCTaHOBKU, KOTOPLIE ByAYyT COOTBET-
cTBoBaTb oOWen HOT nnn okaxytcsa adhdpekTUBHEE ee. TakKe npeanonaraeTcs, YTo Ha CYLLECTBYOLLUX YCTa-
HOBKaX MOXHO AoCTUYb ypoBHSA HOT nnmn aodbutbca 60nbLIEro ycnexa B KaXXaoM KOHKPEeTHOM clyJae.

Takum obpasom, 3TN OPUEHTUPLI NTOMOTYT NPKU onpeaeneHn COOTBETCTBYHOLLIMX YCITOBUN ANSl YCTAHOB-
KW, ocHoBaHHOW Ha HAOT, unu npu ycTaHoOBNeHUM obwmx obsisaTtenbHbIX npaBun cornacHo CtaTtbe 9 (8)
Oupektueel 2008/1/EC [2]. CheayeT UMETb B BUAY, UTO MOTYT ObITb pa3paboTaHbl HOBbIE YCTAHOBKW ANS A0C-
TUXKEHUS NpeacTaBneHHbIX 3aeck nokasatenen HOT. Heobxoanmo yuntbiBaTh, YTO CYLLECTBYHOLINE YCTAHOB-
K MOTYT Npndnmxatbea K oowmm nokasatensam HAT nnu npeBocxoanTb UX, YTO 0OYCNOBNEHO TEXHNYECKON W
3KOHOMMNYECKOU MPUMEHUMOCTLIO TEXHOIIOTMU B KaXXKAOM KOHKPETHOM Ccliydae.

[Tockonbky cnpaBovHukn EC no HOT He ycTaHaBnuBaloT topuandeckn obsisaTtenbHble HOPMbI, OHU
npegHasHaveHbl Ansg obecnedyeHUs npeacrtaBUTenen npPOMbILLNEHHOCTH, rocygapctB — uneHoB EC w®
OobOLEeCTBEHHOCTU CrpaBoYHON MHOPMaLMEN 0 OOCTMXKMUMbBIX NoKa3aTensax BbIOpocoB/cOpOCOB 1 NoTpebne-
HAW NMPU NCMOMNb30BAHNM KOHKPETHLIX TeXHoNornn. CooTBETCTBYIOLLME NpeaernbHble nokasartenu ans nodoro
KOHKpeTHOoro cnydasi cnegyer onpeaenats ¢ ydetom uenen Aupektuebl 2008/1/EC [2] n MeCTHBIX YCNTOBUNA.

4.2 MNMopava (nocTaBKa) U TPAaHCNOPTUPOBaHMe raz3oobpa3Horo TonnuMBa U NpUcagokK

HOT npeaoTBpalleHns BLIDPOCOB/COPOCOB, CBA3aHHbLIX C Nogadven (NOCTaBKOW) U TpaHCNOPTUPOBaHU-
eM rasocodpasHoro ToNnMBa, a TakKe ¢ XpaHeHUeEM U TPaHCNoOPTUPOBAHUEM NPUCAACK, HANMPUMEP TaKnUX, Kak
aMMUaK 1 T.4., cBeaeHbl B Tadbnuubl 1 n 2.

Tabnwua 1—HAOT nogaym (NOCTaBKW) N TPAHCMOPTUPOBAHUS ra3zo0bpasHoro Tonnmea U Npncagok

Boianeucreue Ha

HOT
OKpY>KatoLyto cpeny

MaTtepuan

[MpupoaHbIn ras NleTyumne BbIOPOCHI Mcnonb3oBaHmne cuctem 0BHaAPYXEHUS yTeYEK ra3oobpasHoro Tonu-
Ba N MEXaAHU3MOB aBTOMaTUYECKON CUrHanmn3aumm

SDPEKTUBHOE UCTIOSb- Mcnonb3oBanne TypOuHbl ApoccennpoBaHua Ans yTunm3aumm 3ana-
30BaHME MPUPOOHbLIX pe-|Cca SHEPrmm (3HEProcoaepXaHns) razaoodbpasHoro Tonnmea, NoaBaemMo-
CYpCOB ro noa AaBleHnemM.

[TlpegBapuTenbHOE HarpeBaHMe raloobpasHoro TonnuBa nocpea-
CTBOM UCMONb30BaHUSA ra3oB, OTXOASAWMX OT KOTNa UIn ra3zoBon Typou-
Hbl

[TpnmevaHne —MoryT OblTb MCNONb30OBaHbI Apyrve raszoobpasHble TOMNMBa, HaNpUMep CUH-
Te3-ra3z — NPOoOAYKT rasanpukaumm TBepabiX TONNUB, buoras, nony4vaembiv U3 OTX040B, a TaKXe Yrofib 1 TBEpAble TONMU-
Ba, rae npodbnema Bbibopa HOT ctont ocobeHHO oCcTpO.

becrnpnmecHbIn Puck ans 6e3onacHoc- HanopHble pesepByapbl Ans OecrnpuMecHOro XuAKoro ammmaka
XKUOKMA  aMMMak | TM U 300pOBbS  NoAen, | BMeCTUMOCTbIO CBbilwe 100 M3, ucnonb3yembie Ana TpaHCNOPTUPOBa-
(ECNU  UCNOSb3y- | CBA3AHHbIW C aMMUAKOM | HUSI M XPaHEeHUs DECNPUMECHOTO XNAKOro aMMmnaka, 40mKHbl ObITb CKOH-
eTcs) CTPYMPOBAaHbI C ABOVNHLIMWN CTEHKAMM U pacnonararbCs nog 3eMIeu.

PesepByapbl BMeCTUMOCTbIO 100 M3 1 meHee AOMKHbI BbITb N3rOTOB-
NEeHbl C NCMNONb30BAHUEM NpPoLEecca OTXUra.

C TOuKkM 3peHusi be3onacHoCTU UCNonb3oBaHue BOAHO-aMMUAYHOIo
pacTBOpa MeHee 0NacHoO, YeM UCMNOoNb30BaHne BDEeCnPUMECHOro XNAKOro
aMmmMmnaka




abnmua 2—HA

ans nogayun (NnoctasBkn) n obpaboTkm razoobpasHoro Tonnmea 1 NpUcagok

[TpMeHnMoCTb
y JKCnnyara- y
TexHONOMS SKONOrM4YeCcKnuu LVOHHBI Bo3neucreue Ha SI{Ol-IOMM- Movmedanme
sphekT OKPYXKAIOLLYIO cpeay | YeCcKUn acnekT
MoaepHusauus OnNbIT
[TpoekTupyemble -
DeANPUATHS OEUCTBYIOLLEro
npeanpuaTus
Mcnonb3oBanne Ttypbogetanaepa ansi| bonee BO3aMOXHO BO3MOXHO Bbicokun HeTt HeT oaHHbIX
yTUNM3aumm (MCnonb3oBaHusl) rasa, no-| sddekTnBHoe
CTaBNAEMOro noa AaBneHnem ¢ Mo-| UCNoNb3OBaHUE
MOLLbO ra30MnpoBOA0B SHEPrumn
[TlpeaBapuTenbHOe HarpeBaHme ra3oob-
pPa3HOro TOMMuBa MyTeM YTUIIN3auun
(MCMONBb30BAHUS)  SHEProcoaepX aHus
OTXOAALWMX ra30B
PerynsapHbin KOHTPOb MOLHOCTEN ANA | YMEHbLIEHNE
nogaymn rasa n TpybonpoBoaos pucka  yrpo3ssbl
BO3HWKHOBEHUSA
noxapa
[ epMeTndHbIE MOBEPXHOCTU C ApeHax-| [lpepoTrBpawe- | BoamoxHO Bo3mMoxXHo Bblcokum HeT 3atpaTtbl Ha| CobpaHHble gpeHax -
HbIMW CUCTEMaMKN (BKINtoYas HeDTAHbIE | HUE  3arpsi3He- 0bpaboTKy Hble BOAbl HEOBX0N-
cenapartopb! Ansl NpegoTBpalleHnst 3a-| HUSA  NOYB W CTOYHbIX BOA, | MO obpabaTbiBaTb
rPA3HEHUSA MOYB U TPYHTOBLIX BOA4 B pe-| IPYHTOBbLIX BOA B Npyaax-OTCTOUHU-
3ynbrarte WCMNonb30BaHUA CMa304HbIX Kax
macen)
B cnydyae CKB xpaHeHne ammunaka B| bonee Bbicokasi| BO3MOXHO Bo3moxXHo Bblcokum MeHnbwe pucka,| HeT gaHHbIX
BUAe BOOAHO-aMMMAYHOIo pacrteopa He3onacHoOCTb yeMm MpPpU XpaHe-
HUN CXUXKXEHHOIO
aMmMmaka noa
NaBrneHnem

¢0¢vS d 1001
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4.2.1 lNpumeHeHue OI'A npu Ucnonb3o0BaHUN TeXHONIOTMYECKOro nepenaga gaBreHUU TpaHC-
NopTUPYyEeMoro nNnpuUpogHoro rasa

B CLUA, cTpaHax 3anagHon Esponbl 1 HOro-BoctouHoM A3nn nonydyunu pacnpocTtpaHeHUe geTaH-
nep-reHepatopHble arperathl (A A) — yCTaHOBKA, MO3BONSOLLME BbipabaThbIiBaTb 3NEKTPOIHEPTUIO, a B HEKO-
TOPBLIX CrydasiXx Takke TemnnoTy WM Xonoa nocpeACTBOM MUCMONb30BaHUA TeXHONOrM4Yeckoro rnepenaga
OaBNEHNN TpaHCNoPTUPYEMOro NpUpoaHoro rasa. Ha cerogHslwHUA aeHb HacumnTbiBaeTcs bonee 200 yctaHo-
BOK eaAMHUYHOUN MowHocTbio oT 250 ao 7000 kBT.

[lepBLIN ONBLIT 3KCNyaTauun Takoro poga arperatoBs B Poccum nony4veH Ha yCTaHOBKe, COCTOsALLEN U3
nByx arperatoB A A-5000 obwen mowHocTeio 10 MBT (aBa arperata no 5 MBT kaxabin) 1 6onee 10 ner
ycnewHo padoTatowen Ha TOU-21 OAO «MocaHepro». YcTaHoBKa HOMUHanNbHOW MoLlHoCcTL0 11,5 MBT BBe-
neHa B akcnnyaTtauuto Ha CpeaHeypanbckon NPOC. Heckonbko arperatoB paboTaloT HA 3NEeKTPOCTaHLUAX
Pecnybnukn benapycs, B ToM vucne Ha Jlykomnbckon MP3C.

4.2.2 Pusnveckue ocHoBbI U oueHKa achdekTUBHOCTU paboTtbl AINA

Kak M3BecTHO, NoA3eMHbIN NacT NPUPoAHOro rasa XapakTtepusyeTcd BbICOKMM AaBlTieHUEM, KOTopoe
NCMONb3YIOT ANA TPaHCNOPTUPOBAHUSA NPUPOAHOro rasa no MaructpanbHbiM TpybonpoBoaamM Ha 3HavYUTEb-
Hble PacCTOSIHUSA K MecTy noTpedbneHus. [Npun cxXnuraHum rasa B NPOMbILLINEHHOCTU UMK B ObITY ero aaBneHume
OOIMKHO ObITb 3HAYNTENbHO CHMXEHO MO CPaBHEHUIO C AaBNEHUEM B MarncTpanbHbIX TpybonpoBoaax. 3To
CHUXXEeHUE OCYLLLECTBNSAKT OObIYHO NYyTEM ApOCcCenMPoBaHUS.

OI'A npeactaBnsieT cobon YyCTPOUCTBO, B KOTOPOM 3HEPTUSI NOTOKA TPAHCNOPTUPYEMOro NpUpPOaHOro
rasa npeobpasyeTtcsl cHavana (C noTepen gaBneHnUs U TeMnepaTtypbl) B MEXaHUYECKYIO 3HEPruo B AetaHae-
pe, a 3aTeM B 3NEeKTPUYECKYIO 3Hepruio B reHepatope. CyllecTByeT Takke NpuHuMnuanbHaa BO3IMOXHOCTb
MNONEe3HOro UCNONb30BaHUSA Xonoaa, obpasyrollerocd B pesynbTaTe pacllMpeHnUsa NoToKa rasa B AeTaHaepe, a
TakkKe nonydyeHUa Tenna.

Takum obpasom, ecnu npupoaHbiv ras nocne AIA cpasy HanpaBnsieTcHa Ha CXuraHue, adpPekTUBHOCTL
ncnonb3oBaHma ANA ana nonyyYeHUs 3MeKTpo3Heprum Heobxoaumo onpeaensitb ¢ Y4eTOM TOro, Kak OH
TOBNMUAET Ha TeXHUKO-3KOHOMUYecKMe rnokasaTenld, B YacTHOCTU Ha pacxoq TOonNMBa BCEeW YCTAHOBKU B
1eNoM, BKNKYasi rasoucrnonbayoulee obopyaoBaHue, No CpaBHEHUIO C TEM ClydaeM, Koraa CHKeHne gaBne-
HUSA rasa npoucxoaunno nyTem apoccenMpoBaHus NoToKa.

[Tpn onpeaeneHnn apdpekTuBHOCTU paboThl AI'A, Koraa Henb3s He yUYnThIBaTb ero BIMAHUE Ha NoKasa-
Tenu paboThbl OCHOBHOIO 060pyaoBaHUA, cneayeT BblAeNsATb ABa BapuaHTa ero UCnonb30oBaHUS:

1) Ha NpeAnpPUATUN, NMPON3BOAALLEM 3MEKTPOSHEPTUID;

2) Ha nNpeanpuaTtn, He Npons3BoadaLLEM 3NEKTPOSHEPIUIO.

K nepBLIM OTHOCATCA BCe TennoBkle anekTpudeckme ctaHuyum (KOC n TOC), TonnMBOM AN KOTOPLIX
ABNAETCH ras, Ko BTOPbIM — BCe OocTallbHble NoTpedbuTtenn rasa Kkak tonnuea, umetowme cesoun PI1: oTonu-
TenbHbIe U NPOMBbILUNEHHbIE KOTEeNbHbIE, 3aBOAbl LIBETHOU U YepHOWU MeTannyprin, 3aBsoibl XUMUYECKOMN MPo-
MbILWNEeHHOCTU U T.M. Micnonb3oBaHue A A Ha 3NeKTpoCcTaHUMAX NO3BONAET NMOO YBENUYUTL pacnonaraeMyro
MOLLIHOCTb (cneaoBaTenbHO, N MPOU3BOACTBO 3NeKTpoaHeprnn Ha TOC), NMbo, ocTaBNAAa 0bOLLYIO BblIpabOoTKy
T3C nocToAHHOW, NPOU3BOANTL YacCTb 3MnekTposHeprin Ha [ A ¢ NOBLILLEHHOW NO CPAaBHEHUIO C NAPOTYPOUH-
HBIMW YCTAHOBKaMU 3P PEKTUBHOCTLIO, CHUXKasi NPOU3BOACTBO 3MEKTPOIHEPTUM Ha NapOTYPOUHHOM 0DOpY-
aoBaHun. [NepBbiN N3 pacCMOTPEHHLIX BapUaHTOB XapaKkTepeH Ansd AePULUTHBIX 3HEProCUCTEM.

B obounx cnyvaax apgekTnBHoCcTb Ucnonb3oBaHUa A Ha TOC MoXeT ObITh onpeageneHa no MSMeHe-
HAo Moo Kl snekrpoctaHuuM No NPOU3BOACTBY 3MEKTPO3HEpPrun, NMbo yaenbHOro pacxoga Tenna Ha
BblpabOTKy 3neKkTposHeprun, NMbo yaenbHOro pacxoia yCnoBHOMO TOMMIMBA Ha BbipabOTKy SNeKTPO3IHEeprnm
nocne BkntoveHus AMA. Ipn aTomM nokasaTtenu AomKHbl oTpaXaTb pabdboTy Bcen TOC B uenom.

4.2.3 BknrouveHue [I' A B TennoBble CXeMbl 3NTEKTPOCTaHLUUN

CyLIeCTBYIOT HeCKONbKO OCHOBHbLIX cXeM ucrnone3oBaHuda OI'A Ha anekTpocTaHuMax. B HacTodauwem
cTaHgapTe pacCMOTPEHbI criydan, Korga ras nogorpesaetcd Tonbko nepeg AI'A, BKIHOYEHHBIM B TENMOBYIO
cxemy TOL.

4.2.4 3nekTpocTaHLUUU KOHOeHCaAaLMOHHOro Tuna

[petowen cpeagon B QI A sBNsieTCA nap oAHOro U3 tTennogukaunoHHbIX oTOOPOB napa U3 TypOUHHI.

BOo3MOXHbI pa3nnyHble BapuaHThl UCNoNb3oBaHUsa AIA Ha SNeKTpoCcTaHUMAX ¢ TYpOMHaAMKN KOHOeHCa-

LIMOHHOTO TUMA, 3aBUCSILLKUE OT pexuma paboThl KOC, a Takxke oT pexmuma pabdboTbl 3HEPrOCUCTEMBI, B KOTOPYIO
OHa BxoauT. B HacTodlem cTaHaapTe onucaHbl ABa Hanbdbonee Ba)KHbIX U3 HUX.
B nepBom BapuaHTe nocne sknoYveHnda A B TeNNOBYIO cXeMy anekTpudeckada molHoCTb KOC ocTaeT-

csl HenameHHon. [ng 3Toro MOLWHOCTb NMapoBbIX TypOUH nocrne BktodeHua A gormkHa ObiTb CHMKEHa Ha
BEIMYMHY AOCMNONHUTENbHON MOLLHOCTU, BbipaboTtaHHon [AIA, 3a cHeT n3aMeHeHusa pacxoaa napa Ha TypOuHbl
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M COOTBETCTBEHHOIoC M3MEeHeHUd pacxoaa TonnmMBa B KoTnax. Takon BapuaHT ncnonb3oBaHua [l A xapakTe-
PeH ONs aneKkTpocTaHunMi, paboTaloLwmx B 3Heprocmctemax ¢ M3dbITOMHOMN MOLLHOCTbLIO.

Bo sBTopom BapuaHTe Al A BKITlovaeTca B TennoByto cxemy KO C npy NOCTOAHHOM (HOMUHAIBHOM) pac-
Xoae napa Ha TypbuHbl. Takon pexum ncnonbsosaHna I A xapakrepeH Anst 3NeKTpocTaHUnUn 1 3HEeprocuc-
TeM, padboTawowmx ¢ aePULNTOM 3NEKTPUYEeCKOU MOLHOCTU. [1pn 3TOM NPOn3onaEeT CHUXKEHNE BbIPaboOTKK
BNEKTPUYECKON BHEPrMK 3a CUET CoKpalleHUsa pacxoga napa yepes oTCekn TYPOUHBI, pacnonoXeHHbIE HUXKe
mecTa otbopa. OgHako npu atom A OyaeT BblpabaTteiBaTe ACMONHUTENBbHYIO 3MIEKTPUYECKYHO 3HEPTUID.
N3meHeHne obLuen BbIpaboTKMU SNeKTpoCTaHUUM ByaeT NONOXUTENBHBIM, €CNiA AONONHUTENbHASA 3NEKTPO3-
Heprus, BelpaboTaHHada A A, NpeBbICUT NOTEPU BbIpabOTKN NAapOTYPOUHHOW YCTAHOBKA.

Pac4yeThl, NpoBeaeHHble ANA 3Heprodbnokos ¢ TypdbuHammn K-300-240, nokasbiBatoT, UTO MPU BKITKOYEHNN
OI'A B TennoByto cxemy aHeprodbnoka yaenbHbIA pacxoq YCrnoBHOMO ToNmMBa Ha NpoOnU3BOACTBO 31EKTPOIHEP-
MU MOXET BbITb CHUXKEH NpUMEpPHO Ha 2—3 r/(KBT - 4).

4.2.5 TennoanekrTpoueHTpanu

[petowlen cpegon B TennoobMeHHNKe nogorpesa rascobpasHoro TonmMea ABNsSeTCH nNpamMas ceTeBad
Boaa TOL.

[Tocne TennoodbMeHHWKa noaorpeBa rasoodbpasHoro TonnMea npaMasl ceteBasi BoJa HanpasnsieTcs B
TpybonpoBoa obpaTHOW ceTeBOW Boabl. [Ansl obecneyeHnss NOCTOSIHCTBA TEMNMOBOM Harpysku T3L, a Takxke
ans cobnogeHns TemnepaTtypHoro rpaduka B 3ToM criydae Heobxoammo nnbo nogasath AONONHUTENbHOE
KONUYECTBO Napa B rofoBy TYPOUHLI, NMOO N3MEHATbL NONOXeHWUe anadparmei.

CornacHo npoBeaeHHbIM pacdetam yeenudeHue KM TOL no BeipaboTKe 3NeKTposHepPrn Npu BKHO-
yeHun I A B ee TeNNOBYIO CXEMY CUIbHO 3aBUCUT OT TOTO, NO KaKoMy rpadeuky (TenoBOU U 3NEeKTPUYEeCKON
Harpyskn) pabotaet TOU, n moxet coctautb 0,5 % — 0,8 %.

4.2.6 laporazoBble YyCTaHOBKMU

[nsa noBbILWEHNA 3KOHOMUYHOCTU BbIPabOTKN 3MEKTPOIHEPTUN N TENMOThI B HACTOSILLIEE BPEMS pac-
CMaTpUBaOT pasfnyHble BapMaHTbl UCMOMb30BaHUA NnaporasoBon TexHonornn. Ipn aTomM npegnonaraeTtcy
Kak ucrnonb3osaHue lN'Y B kavecTBe UCXOAHLIX 3neMeHToB TOC, Tak U NpUMeHeHe NaporasoBoU TEXHOO-
M1 Ang MoaepHU3aLUnMmn CyLLIeCTBYOLWMX SHEProbNOKOB NyTeM HAACTPOUKU X I'TY. DPPEKTUBHOCTb HEKOTO-
pbIX BapnaHToB cxeM [I'Y mMoxXeT ObITh NMoBbILLIEHA 32 cUeT BKMoYeHus B ux coctas Al A. Takumm moryT ObITb
CXeMbl, B KOTOPbIX B TOMKY KOTNa He TONbKO NoABOoAUTCHA Tenno AbIMOBLIX ra3oB ['TY, HO U AONONHUTENBLHO
CXKUraetcsl razoobpasHoe TONMNUBO.

OTU cXeMbl MOTYT ObiTb UCMOMb30BAHbI TakkKe MNMpUu MoAepHU3aLMn CYLLECTBYIOLMX 3HEProbriokos.
B gaHHOM BapuaHTe 4acTb razoobpasHoro tonnuesa nocrtynaet B [TY, a yacTb — 4yepes3 peayuupyroulee
YCTPOMUCTBO B KOTEN. YCTaHOBKa napannenbHo peayuupyrowemy yctponctsy OIA no3BonuTt BeipaboTaTth
OOMONTHUTENbHOE KONMUYECTBO 3NeKTPO3HEPIrMn 1 NOBLICUTL 3PP EKTUBHOCTL YCTAHOBKM B LenoM. O4eBuaHo,
YTO 40NN YTUNMNINUPYEMOTO TENMsa B obLeM noagBegeHHOM Tenne MOryT ObiTb PpasfUYHbIMU Y Pa3IUYHbIX Bapu-
AHTOB CXEM, U COOTBETCTBEHHO pa3nYHbIMK DyayT pacxodbl ra3oodbpasHoro Tonnmea, NPoXoasallero yepes
OIA, 1 MOLWLHOCT AeTaHaepa.

4.2.7 Ucnonb3oBaHUe TENNOBOro Hacoca Anda nogorpesa razoobpasHoro TonnMBa nepea AeTaH-
aepom

[TpegnoxeHHas cxema no3BoNdeT yCTaHOBKe paboTaTbh U B aBTOHOMHOM peXuUMe nNpu Hannm4vumm TonbKo
HA3KOMOTEHLUMAaNbLHOro UCToYHKKa Tenna. MNpuHunn padoTel TAKoOW YCTAaHOBKM ONMUCaH B [9].

[[a3 BLICOKOro AaBneHus no Tpybonposoay NocTynaeT B TENNOOOMEHHUK, rpetollen cpeaon B KOTOPOM
CINYKUT HUSKOKUNSILWAA XUAKOCTb KOHTYpa THY, HanpaBnsiemas B TenI00OMeHHUK KOMMNPECCOopoM, BpaLlae-
MbIM 3neKkTpoasuratenem. HU3KoKMNALWas XMAKocTb, OTAaB TEMNMO B TENNMOOOMEHHUKE, pacLUMPSIETCS B APOC-
cellbHOM BeHTWUIe, nocrne 4Yerc nocrynaeT B ucnaputenb, rae ucnapdeTtcd 3a cHeT HU3KONOTEeHUMNAaNbHOro
Tenna n NnogaeTcs BO BXOOHOW nNaTpyboK Komnpeccopa. HarpeTthid B TeNNO0OMEHHUKE ra3 BbICOKOro JaBre-
HAS NOCTynaeT B AetaHaep. [ocne coBeplleHnst MexaHn4eckon paboThl U pacluMpeHnss B geTaHaepe ras
nocTynaeT no TpydbonpoBoay HAIKOro AaBNeHUsa ANns AanbHenwero NCnofib3oBaHus, a MexaHmueckasa paborta
rasa, nonydyeHHasl B getaHgepe, npeobpasyeTcsl B 3NIEKTPUYECKYIO SHEPTUO B 3MeKTporeHepartope. Yacts
NONy4YeHHOW B 3SIeKTporeHepartope 3MeKTPUYecKon 3HepPrunm UCnonb3yetca Angd npueedeHns B AeUCTBUE
anekTpoapuratensa komnpeccopa. M3bbIToOK 3NeKTpo3IHEPTrnn, BeipaboTaHHOW 3NEKTPOreHepaTopoOM, MOXKET
ObITb UCMOMb30BaH ANS 3NeKTPOCHaADXKEHNS BHELLHUX NMoTpedbuTtenen.

4.3 lNepcnekTUBHbIE TEXHONOMNMU CXXUraHuUA ra3zoobpa3HoOro Tonnumea

4.3.1 Katanutun4deckoe ropeHue (becnnameHHoe ropeHue)
Katanutndeckoe ropeHue — ropeHue Tonnmea 6es3 nnameHmu.

3TOT NpoLecc gaeT To XKe caMoe KONMMYECTBO SHEPTUK, YTO U CUCTEMBI FTOPEeHNs, B KOTOPLIX NCNOMb3yeT-
cs nNnams, Ho npun Bonee HN3KOW NUKOBOW TeMnepaType, HaxodsALlencs HKe nopora, Ha KoTopoM hopMnpy-
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totea NOy. 3To gocTuraeTca nocpecTBOM ropeHna Ha KaTannTU4eckon NoBEepXHOCTU, N3rOTOBMIEHHOU Ha
OCHOBe nannaaus. ['ockonbky TemMnepaTypHbIM gnanasoH, B KOTOPOM KaTanus3aTop ABNSieTCA aKTUBHBIM,
orpaHuyeH Kak HKHUM npeagenom (HegocTtaTodHas akTUBHOCTL), Tak M BEpPXHUM Npedenom (aerpagauma),
npoLecc cropaHnuga COCTOUT U3 TpeX CTaaun:

- npeaBapuUTenbHoe ropeHne B UHTErpMpoBaHHOW KamMepe npeaBapUTEeNbHOMo ropeHusl noBbILLAEeT
TeMnepaTypy nNocTynarLlen CMecKn rasz/Bo3ayx 4o YPOBHSA, TpebyeMoro anst Tore, Ytobbl KatanusaTop cran
AKTUBHBIM. OTO NMPUMEHSAETCH rMaBHbIM 00pPa3oM B YCNOBUAX HU3KUX HArpysok. ObbIMHO B Kamepe npeaBapu-
TENbHOMo ropeHns UCNonb3yeTca TONbLKO Manas YacTb TONNMUBA;

- KaTanutudeckoe ropeHme npoucxoauT npu OTHOCUTENbHO HU3KUX TeMnepaTypax, npeaoTeBpallad
Taknm obpasom cpopmupoBaHmne NOy. Ho 3aech cxkunraetcsa He Bce TOMNUBO, NOCKONbKY 3TO MOXET CINULLKOM
BLICOKO MOAHATL TeMnepaTypy KatanusaTtopa, UTo NpUBedeT K ero noBpeXxaeHuo. TexHoNnorna katanmtuyec-
KOO ropeHuns siBnsieTcst Hanbornee nNepcrnekTMBHOW, ogHako MHdopmMmauns, npeaocTaBneHHast U3roTOBUTENS-
MW, DasnpyeTcsd B OCHOBHOM Ha AEMOHCTPaLMOHHbLIX obpasuax. Katanumtnyeckoe ropeHue dbino AoCTUMHYTO
TONBbKO Ha 3KCNepUMeEHTanNbHOW rasoBon TypobuHe mowHocTbio 1,5 MBT. NpumMeHeHne TeEXHONOMNK KaTanuT K-
YEeCKOro ropeHunst Ha rasoBoun TypouHe mowHocTbio 170 MBT HaxoaguTtca B ctaann passutud. [Npu ncnonbsoBa-
HUM 3TON TexHonornn yposHn NOy OyayT cocTaBnATh, Kak oXxungaetca, meHee 10 MI/HMS:

- ropeHue ogHOPOAHOU cMecK (OCTaBLUAsICA YacTb TOMNMMBA CXKXUraeTCHa B YCNOBUAX 6eaHON TONNMMBHOW
cMmecu). ckntovaeTcs HeyCTOMYMBOCTL NNaMeHU, NMOCKONIbKY TeMnepaTypa BXOAHOro 0TBEPCTUS 3TOU 30Hb
OOBONBHO BbICOKaA M3-3a NpeLllecTBYIOWEro npouecca Katanmtuyeckoro ropeHums.

4.3.2 OxnaxpgeHue napom

Lpyron nepcnekTMBHOU pa3paboTKon B 06M1aCT ra3oBbIX TYPOUH ABNAETCS oXNnaXxaeHne napomM BMeCTO
oxnaxaeHus sosayxom. OBObIMHO BO3AyX, U3BMEKAEMbIA U3 ra30oBOU TYPOUHBLI KOMMNPECCOPOM, NCMNOMb3YIOT
ONs1 oxXnaxgeHusa Bana 1 nonaTok TYPOUHBI.

KonnyecTBo oxna)aaruwlero sosgyxa coctasndaet Ao 20 % — 25 % noToka Bo3ayxa 13 KoMnpeccopa.
N3BneYeHHbIN BO3AYX HeAOCTyNeH AN npoLecca ropeHud, a Takke TepdaeT AaBneHne BO BpeMd NpoTekaHUd
yepes y3Kkme KaHanbl B nonaTtkax TypbuHbl, YTO NMPUBOANT K CHUXKEHNIO 3 DEKTUBHOCTU ra3zoTypPOUHHOMO Npo-
lecca. 9T HedoCTaTKM YCTPaHAT UCMOMNb3oBaHMEM Napa BMeCTO cxXaToro sosayxa. OxnaxaeHue napom
appeKkTUBHEE OXNaXKAEeHNs BO3QYXOM.

B TypOuHax, ynoMsaHyThIX Bbille, UCMONb3YIOT 3aKPbITYHO CUCTEMY OXNaXKaeHUs napoMm. Nap oxnaxaaer
ropsivyve aetanu, Takme Kak nonaTtky TypbuHbl, nepexoaHble anemMeHThl 1 Ap. icnonb3lyemMein nap He cMeLlun-
BAETCA C OCHOBHbIM MOTOKOM rasa, uaywum 4vepesd TypoOuHy (Kak B OTKPbITOM cUCTEME), a HanpaBnAeTCS
Hasad K NapoBOMN CUCTEME, ITAe OH MOXET pacLlUMPSATLCH Kak nap, Bo3spallaemMbiin U3 TYpOUHbI A8 BTOPUYHOTO
neperpeBa. [ap Anga oxnaxageHust U3BNeKarT U3 conma NapoBon TYPOUHBbI BLICOKOTo AaBneHus. ['ap noBTop-
HO HarpeBaloT 40 TeMnepaTypbl NPOMEXYTOYHOro neperpesa, 3ateM CMeLIMUBaloT C NapoM NPOMEXYTOYHOro
leperpeBsa 13 KoTna-yTunusartopa 1 HanpasnstoT B YacTb cpeaHero agaBneHusa TypobuHbl AN ganbHeuwero
paclumpeHusa. OxnaxaawLln nap He 3aTtparMBaeT rMaBHbIW NOTOK, NPOXOoAsLNNA Yepes3 rasoByo TYpPOUHY.
[Tpn 3TOM AOKHO ObITb UCKIOYEHO NOTpebneHne Boabl.

[Tpn NCNonNb30BaHNU OXNaXKaeHUS NapoM TeMnepaTypa BXOAHOMo OTBEPCTUA TYPOUHBI YBENMMYNBAETCH
0e3 Kakoro Obl HM DOLINO YBENUYEHUA TeMnepaTypbl cropaHus. B pesynbTate noBbllLIEHUSA 3¢ PEKTUBHOCTI
gocTuratot 6e3 ysenuyeHus BblopocoB NOy. OxnaxageHne napom BMECTO OXNaKAeHWA BO3OYXOM 3Hayu-
TeNbHO CoKpallaeT KONMMYeCTBO BO3ayXa, 3abUpaemMoro n3 Komnpeccopa, 1 Takum obpaszomM CHMXKAET NoTpeo-
NeHne 3Heprym KOMMNPEeCCopoM, UTO Takke NprUBoanT K noBbileHUo obwero KM razoson TypbuHel. C aTOU
HOBOW TEXHONOMMEN OXNaXKAEHNS MOXET ObITb AOCTUMHYTO NOBbILLEHUE 3PP EKTUBHOCTM NApOrasoBoro LmKna
Ha 2 %, n MmoxxHo oxxngatb KA, pasHbin 60 %.

4.3.3 MNpouecc ¢ ucnonb3oBaHnemMm TypouHbsl TOPHAT

B 3TOM npouecce BO3AyX YBNaXHAETCA Ha BXo4de B KOMNpeccop nocpeicTBOM BMPbICKMBAHUA BOAbI.
BripbickKMBaHne Takke BO3MOXHO Mocne KaXxXaou cTyneHn komnpeccopa. 31o noeiwaet KMNA rasoson Typobu-
Hbl 40 95 % Npu TemnepaTtype Ha BXOAHOM oTBepcTUn, paBHoM 1200 °C, YTo ABNsieTCA cCaMbIM BLICOKUM NOKa-
zatenem Kl anga umknoB, onucaHHbIX paHee. [JanbHeullee pas3BUTUE MpoLecca C UCNONb30BAHUEM
TypOuHbl TOPHAT BO3MOXHO Npu BBOAE BOALI MEXAY pasfNUYHbIMU CTYMEHAMN KOMMNpeccopa, No3ToMy BoAa
OoMKHa bbITb HarpeTa noa AasneHnem. [ns HarpeBaHUA BNpbICKUBAEMOW BOAbLI MCMOMNb3YHOT BbICOKYHO TEM-
nepaTtypy oTXoasiLLnX rasos.

4.4 Opyrue HanpaBneHUsa pa3BUTUA HaAaUNYyUYLWIUX AOCTYNHbLIX TEXHONOINMIA

HekoTopble apyrve NnoTeHUMansHO BaXKHble HanpaBfeHUs pa3BUTUS BKNHOYAKOT B Ce0S:

- yNyJdlleHne maTtepuanoB U ONTUMKU3ALNIC OXNaXaeHna Ans TeMmnepaTypbl BXOOAHOMO OTBEPCTUA, paB-
Hor 1500 °C anga razobiX TypbuH n 1700 °C ana aspognHaMmnieckn cBa3aHHbIX CUNOoBLIX [ TY;

- COKpalleHune KONMMYecTBa CXKaToro Bo3ayxa, UCNoNb3yeMoro aAnst cpedbl OXNaXXaeHus;

- OoXNnaxgeHue nonaTok ¢ NOMOLLbIO BHELLHEro NoToKa oxXnaxaeHuna (Boaon Unm napom);

- UCMNOSIb30BaHWUE MOHOKPUCTaNMMYECKMX NonaTokK (B NepCcnekTuBe);

- YNydlWEeHNne TeMnepaTypHOro nons Ha BXxoae B TYpOUHYy.
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5 O6opyaoBaHue, ncnonb3yemoe Npu BHeAPEHUU HanNy4LwwunX AOCTYMNHbIX
TeXHONOMMNm

5.1 TpaguUUOHHO NPpUMEHAEeMOe ObopyaoBaHue

Hanbonee OOCTYNHbI COBPEMEHHbLIE AM3ENbHbIE ABUraTENN C 3MEKTPOHHBLIM BAPLICKOM TOMNMBA Noa
BbICOKUM AaBrieHnem. Kpome Toro, obinm paspabotaHbl ONTUMU3UPOBAHHBIE KaMepbl CropaHust, YTO MOXET
MPUBECTU K MNOBbLILLIEHUIO 3KOHOMUN TOMNNUBA, YMeHbLUeHUo BbibpocoB NOy 1 apyrinx rasoobpasHbiX BbIOpO-
COB, COKpalleHuto obpasoBaHns gbiMa, 0cobeHHO BO BpeMs nycka. 1o BO3MOXHOCTU 0bopyaoBaHMe cnocob-
CTByeT MUHUMU3aLMKU BbIOpoCcoB, Takux Kak SO, n NOy. HToObl yMeHbLUUTbL BO3AEUCTBNE Ha OKpYXatoLlyto
cpeny MOPCKMX rasoTypOUHHBIX ABUratenen, B kavyecteBe cermeHToB HOT paccmaTtpuBaloT cneayrowme
MepPOonpPUATUSA:

- ANg HOBbIX ABUratenen — BbIOOP AN3enen, KOTopble MOTYT AOCTUraTh Kak Bbicokoro tennosoro KM,
TaK U HU3KOro crnekTpa BbIOpOoCcoB/COPOCOB;

- obecrnevyeHne NOCTaBKN M3 BEPXHEW TOYKU MnpoLecca, YTO MOXeT AaTb MUHUMAanbHbIE BbIOPOCHI,
Hanpumep, SO, TaMm, rae TeXHONOTMYECKUU ras NCNonb3yoT B Ka4ecTBe TONNBA,

- Ans bonbLMX ansenen cnegyeT y4UThIBaTh 3anpaBKy ra3omM ¢ pakensHbIM Macriom Ans BOCnnaMeHeHUs;

- ONTUMKU3aLMS BbIDOpA BpeMeHU BNPbICKA;

- aKcnnyatauma MynbTUreHepartopa Ui KoMnpeccopa B TeX ToYKax noaxknovyeHnUa Harpysku, Kotopble
MUAHUMU3NPYIOT 3arpsisHeHue;

- ONTUMMIaLUNA NporpaMmm TEXHUYECKOTro 0OCNyXMBaHUA U PEMOHTA.

B HacTodllee BpeMsa And MHOTMX ra3oBbIX OTONUTENbHBLIX arperatoB 1M KOTNOB AOCTYNHLI MaNOTOKCHY-
Hble ropenku (ropenkn ¢ HU3KUM BbixoaoM NOy ). OHu asnaoTca HOT MuHnmusaunmn BeiopocoB NOy, XxoTa KX
o PeKTUBHOCTL CreayeT oLeHMBaTb BMECTe C NoTpebneHmnem Tonnmea.

Mcnonb3yoT 1 gpyrne meponpusaTus No noBbliLEHUIO 3HeproddPeKTUBHOCTU MOPCKUX ra3oTYPOUHHBIX
YCTAHOBOK C 0QHOBPEMEHHLIM CHMXKEHNEM BbIDpOoCOB/COpPOCOB, HAaNPUMep Takme, Kak KoOMOUHMPOBaAHHOE NPO-
M3BOACTBO TEMNJIOBOU U 3MEKTPUYECKOUN 3HEeprun, KoTopele paccMmaTtpuBaloT B kKadectee HAT. TexHonorun,
KOTOpbIEe MOMOratoT ONTUMU3aLUN NCNONb30BaHUS 0bopyaOBaHUSA, HANPUMEP OCHOBaHHbLIE Ha NMPUMEHEHUN
METOO0B MPOU3BOACTBEHHOIO KOHTPONS, Takke oTHocAT K HAOT. B aToM cny4vyae razosasi TypbuHa sIBNsSIETCH
6a30BOW, U UCNONbL3YIOT NPOrHO3MpPYOLLEee NporpaMmmMmHoe obecnedvyeHue ansa pacderta BbIOPOCOB/COPOCOB.
ITO nporpaMmmMmHoe obecnevyeHmne MOXeET TakKe ObITb UCNONbL30BAaHO ANA OpUEHTaLUMK NepcoHana Ha 3Kcnya-
TAUNOHHBIA ONTUMYM AONS MPOCThIX TYPOUH U MYyNbTUTYPOUH. Takne cuctembl MOTYT NMOMOYb NepcoHany
bonee appekTUBHO yNpaBnsTb BCEN CUCTEMON CropaHus.

[pyrasa TrexHonorud, takasa kak PEMS, asnaetca HOAT ana npoekTnpyemeiX U 4eUCTBYIOLWNX YCTAHOBOK
CXKUTaHUS, 3KCNNyaTUPYIOLWKUXCA Ha pacCcToAaHUM OT bepera. Cuctema npegnaraet 3KoHOMUYeCckn s pekTUB-
Hble peLlleHUa AN KOHTPOoNS U pacyeTa BblopocoB/cOpoCcoB. KpoMe TOro, ee Takke MOXHO UCNoNb3oBaTh A4
OoNTUMKU3ALMN NPOLECCOB CropaHna N pernaMmeHTa TeEXHUYEeCKOro obcnyXmBaH1Ua rasoBbiX TYPOUH.

5.2 Na3zoBana TypOMHa c oxnaxageHueM pereHepupoBaHHbLIMU razamMin

bonblaga vyactb 3Hepruu, nNnponsseaeHHoON TypbuHoOW, AOMMKHA NPUBOAUTL B AEUCTBME KOMMPECCop.
Cnocob noBblWeHUA 3PPEKTUBHOCTU ra30BOU TYPOUHBI COCTOUT B TOM, YTODbBI YMEHbLLUUTL paboTy, 3aTpadn-
BaeMyl0 Ha cXaTue rasa B KoOMMNpeccope, oxna)xaas noToK Bo3ayxa, Maywmn yepes KoOMnpeccop. JHeprud
KoMnpeccopa nponopunoHansHa obbeMy NOToKa. TeopeTUYeckn oxnaXkaeHue nocne KaxXaou cTyneHm Kom-
npeccopa AO/MKHO JaBaTb 3HAYUTENbHOE coKpalleHne paboThl, 3aTpavyMBaemMon Ha cxXaTue rasa B KOMMpec-
cope, oHaKo Ha NpaKkTUKe BbIMNOJTHUMO TONbKO OrpaHUYeHHble KoONM4YecTBa cTaguin oxXnaXXaeHus.

Ecnn temMmnepaTtypa BbIXoasLWero n3 TypbuHel rasa Bellle TeMnepartypbl Bo3ayXa Ha BbIXo4e KOMMPecco-
pa, TO MOXHO YacTb Tenna OTXOAdALEero rasa nepeaaTb K BO34AyXy Ha BbIXo4e U3 KoMMpeccopa. ITO MOBbICUT
KA rasoBon TYypOUHBI, NOTOMY YTO NOTPebyeTCHA MeHblLUe TONNMBA ANS HAarpeBa rasa Ao reMmneparTyphbl, Tpe-
OyeMOun Ha BXOQHOM OTBEPCTUN TYPOUHBI. DTOT BUA PereHepauim MoxXeT ObiTb UCMOMb30BaH rMaBHbIM 0bpa-
30M ANs rasoBbIX TYPOUH C YMEPEHHOW CTEMEHbIO CXKAaTUs raza B KOMMNPeccope Unn Ang ra3oBbiX TYPOUH C
KoMnpeccopam, UMeLWMKN oxXnaxaeHue.

Kl npoeKkToB, BKIOYAOLWMX B ceDs NpUMeHeHune pereHepaunn, 1 KOMNpeccopoB, MUMEILLMX OXNaXKae-
HUAe, MOXeT gocTuraTtb 54 % npu TemnepaType Ha BXOAHOM OTBepCTUn TypbuHbl, pasHon 1200 °C.

5.3 TypbuHa, paboTtarLlan Ha BnaXXHoM Bo3ayxe

B TypbuHe, paboTatoLlein Ha BayKHOM BO3yXe, YBNaXKHEeHUe CxXaToro Bo3ayxa nocrie Bo3a4yLHOro KoM-
npeccopa rno3BonseT yMeHbllaTb TeMnepaTypy cxkaToro sBosayxa. B umkne TypobuHsl, paboTatowein Ha Bnax-
HOM BO34yXe, BECb BO3QyX HachklWaeTcs BOASAHbIM NapoM, YTO MO3BOMAET YyTUNU3UPOBaTh NOTEPAHHOE Tenno
13 OXJlTaguTensa Komnpeccopa U N3 oTXOAALLNX ra3oB TYPOUHBI.

C NOMOLLbIO 3TOrC LMKNa MOXHO UCMofb3oBaTb bonbluee KOMMYECTBO pereHepupoBaHHOro Tenna ums
OTXOAALLNX ra3oB MO CPABHEHUIO C MPOLLeCCOM NPOMEXYTOYHOro OXNaXKaeHUa 1 pereHepaunn. TpyaHOCTb
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peann3aLun 3TOro LMKa CoOCTOUT B TOM, UTO CTaHOapTHbIE rasoBble TYPOUHEI HENMb3SI UICNONB3oBAaTL AHA 3TO-
ro npoluecca, NOTOMY UTO MacCOBLIN pacxoa vYepes TypbuHy oUeHb BbICOK N3-3a HaChILWEHWUSA BOAOW NOMHOro
obbema Bcero Bosgyxa komrnipeccopa. Belcokoe cogepxaHne BOAAHOMo napa B BoO3gyxe ANs ropeHus Takxke
MOXET co3aaTh Npobrembl AN ropenok, XoTS NPy UCnonb3oBaHUM 3TOro npoLecca bonee HU3Kasa Kputnudec-
Kasi CTeneHb cxXatust kKomnpeccopa npusoanT K 6onee sBeicokomy KA. Jocturaetca KN4, paBHbIA Npndnnan-
TenbHo 53 % npu TemMnepaTtype Ha BXOAHOM OTBEPCTUM TYpbUuHbl, pasHon 1200 °C.

5.4 CHAT — nepcneKkTuBHas ra3zoTypobMHHanA ycTaHOBKa ¢ KacKagHbIM yBlTaXXHeHUeM Bo3ayxa

[TepcnekTuBHas ra3oTypOuHHast yCTaHOBKa C KacKkaQHbIM YBMNaXXHeHUeM BO3QyXa NO3BOMAET UCMOMb30BaTh
HU3KOE 1 BbICOKOE AaBNeHUs raza Ha oTaenbHbIX Banax (0CsiX) rasoBou TypOUuHLl. OHa COCTOUT U3 yXKe MCMNOMNb3Y-
eMbIX B MPOMBbILLIIEHHOCTN KOMMNPECCOoPOB N TYPOUH, YTO NO3BONSIET YBETIMYUTL MAacCOBbLIN NOTOK Yepes TYPOUHbI
3a cYeT HacbIWEHHOCTU Boaon. LInkn BkNoYaeT B cebsi NpoOMEXYToYHOE oxXnaxkaeHue Mexay oTaenbHbIMU KOM-
peccopamMu, a Takke NOBTOPHOE HarpeBaHue OTXoAALero rasa Mexay otaenbHbIMU TYPOUHaMM.

5.5 YcTaHOBKU, 3KcnnyaTupyeMble Ha MOpPCcKUX nnatdopmax

JKennyaTtauns sHepreTU4YeCcKMX YCTaAaHOBOK Ha y4acTKax KOHTUHEHTaNbLHOro wenbga — bonee cnox-
Has U onacHas Ans okpyXawwen cpeabl 3agada, YemM akcnnyaTtaunsa 6eperoBbliX anekTpoctaHumn. Kpome
TOro, 34ecb 0coboe 3HavyeHne MMeLoT rabapuTHele pasmepbl 1 Macca obopyaoBaHus. NosToMy 3gech Takue
TEeXHOMNOrMKU, Kak BNpbICKMBaHWe BOAbl N Napa, Tpebdbyllee Hannmyins BbICOKOKa4eCTBEHHOW YCTaHOBKU ANS
OUNCTKN CTOUHBIX Boa, unn CKB ¢ gononHuTenbHbIM XpaHUNUwiem Angd aMmMuaka, He paccMaTpuBatloT B
kadectBe HOT cokpalleHusa BbibpocoB NOy.

BoobLe Ans HOBbIX U NPOEKTUPYEMBIX MA30BLIX TYPOUH, KOTOPbLIE 3KCMYaTUPYIOT UMK NNaHUPYIOT SKCnya-
TUPOBaTb Ha MOPCKUX nnatgopmMax, cokpalleHne BblopocoB NOy nocpeacTBOM UCMONb30BAHUA NEPBUYHbIX
MeponpuaTtun, Takmx kak DLN, paccmaTtpuealoT B kadectee HO T, ecnu 3Ty TexHONormm AoctynHel. CBA3aHHLIN C
HOT ypoBeHb BeIGpocos NOy npu ucnonb3osaHun DLN Ha razoBbix Typ6uHax Huke 50 Mr/HMS. MockornbKy cTa-
OUMBbHOCTb NNaMeHn HeobXxoauMo NoaaepKMBaTbh BO BCEM AMaNascHe aKCnnyaTauUoHHbIX PEXUMOB, TO, BO3-
MOXHO, HepaluuoHanbHO noaaepXXmeaTtbk CTyneH4YaToe CKUraHue Ha HU3KUX Harpyskax, Hanpumep npu nycke u
paboTe ¢ YacTuiHOM Harpyskon. B aTn neproabl popmmpoBaHue NOy He yMeHbLUaeTcs, U, criegoBaTeribHO, Yac-
TOTa BO3HUKHOBEHUS N NMPOAOIBKUTENBHOCTb Taknx nepmogoB A0ITKHbI ObITb MUHUMMU3UPOBAHHI.

PeKOHCTPYKLUA AEUCTBYIOLWNX ra30BbIX TYPOUH Ha MOPCKUX NnaTdopmMax — 3Ha4YUTenbHO bonee Aopo-
"OCTOSLLMA NPOLECC MO CPABHEHUIO C PEKOHCTPYKLMEN HA3eMHbIX ra3oBbIX TYPOUH. BO3MOXHOCTL Nepexona
Ha DLN-TexHonorno Ha AeUCTBYOLWMX MOPCKUX rasoBbIX TypbOUMHaX orpaHnyeHa BbICOKMMKM 3aTpaTaMn U
HeJOCTaTKOM MecTa ANl HOBbIX TOMNSIMBONPOBOAOB UMW KamMmep cropaHus. Ana ['TY Ha base aspognHamMmumnyec-
KOro ABUraTens, 4acto UCMoNb3yeMbIX Ha ydacTKax KOHTUHeHTanbHoro wenbdga, nepexoa Ha DLN-TexHono-
U0 3HAYUTENIbHO COXKHee, YeM ANg NpoMbILNeHHbIX ['TY, Tak Kak NpuxoanTcst MEHATL BeCb DIOK KamMephl
cropaHus, N n3-3a 6onblIeroc BHELWHEro gnameTpa bnoka kamepsbl cropaHust npyu DLN-TexHonornn rasopas
TYypOUHA cMeLllaeTcsl N0 OCEBOWN NMUHUW. [103TOMY TEXHUYECKOE MepeBoopyKeHne dbyaeTt 3aBUCETb OT TUMNA
TYPOUHBI, CIOXXHOCTW paboT, cpoKa akennyartauun n 7.4. Ana AeUCTBYOWNX yCTaHOBOK ypoBeHb HOT cnegyer
onpenendats B MHQMBMAYalNbHOM Nopsake.

[ns ymeHbLIEeHNNA BO3AENCTBUA MOPCKUX ra3oBbIX TYPOUH HA OKpPYXXatoLyo cpeay B Ka4ecTBE CErMeH-
ToB HOT paccmaTtpuBaloT cneayrowme MeponpuAaTua:

- BbIOOp TYpOWH, KOTOpPLIE MOTYT AOCTUrath Kak Bblcokoro TennoBoro K[, Tak M HU3Koro cnekrtpa
BbIDPOCOB/COPOCOB, AN HOBLIX YCTAHOBOK,;

- ACNONb30BaHUE ABYXTOMMUBHBLIX TYPOUH TONLKO B TEX CNyYasaXx, €Cnn 3T0 HeobXoaMMO C TOUKU 3pe-
HUSA 3KcnnyaTauum;

- MUHUMKU3ALUUA BpallaloLlerocq pesepBa;

- obecrneyeHne NOCTaBKM ra3oobpasHOro TonMBa M3 BepXHEW TOYKM npouecca, YTo npeanonaraet
MUHUMAanNbHbLIA AMana3oH napameTpoB ropeHunsi rasocodbpasHoro Tonnmea, HanpuMep KanopunHOCTK;

- obecnevyeHne NOCTaBKM ra3oobpasHOro TonnMBa U3 BepxHero 6OpTOBOro CTRPOEHUS U ra3oBOro MNpo-
Llecca, KOTopbl npegnonaraet MUHUManNbHbIE KOHUEHTpauunm coeauHeHUU cepbl B Lenax MUHUMKU3aLUNUK
obpasoBaHua SO,;

- 3KcnnyaTtauna mynbTUreHepaTtopa UM kKomnpeccopa B ToUKax NoAKNoYeHNUa Harpyskiu, MUHUMA3UNPY-
FOLLMX 3arpsi3HEeHne;

- OMTUMMIaLUS NporpaMmm TEXHUYECKOro 0DCNYyXMBaHUA U PEMOHTA;

- ONTUMM3aLUS 1 noaaepaHnue B pabovyem COCTOSAHUN CUCTEM BIycKa U BbIXona, YTo NoaaepKmBaeT
nageHne gaBneHuUs HAacTONbKO HU3KO, HACKOMBbKO BO3IMOXHO;

- oNTUMU3aumMs npouecca Angd MUMHUMKU3aLUKA KONUYecTBa NOTPpebnseMon sHeprn U sarpasHeHun;

- YTUNU3aLUKMa Tenna oTpaboTaHHbIX ra30B ra3oBoU TYpPOUHEI B Lensx TennoodbecneveHus nnatgopmel.

TexHonornn, paccmatpusaemble npn onpeaeneHnn HAT anga npndbpeXHbIX COOPYXXEeHWUN, npeacTaBe-
Hbl B Tabnnue 3.
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abnwuua 3— TexHonormun, paccmartpuBaemsble npu onpeaenedHnn HOT ansa npnbpexXHbIX COOPYKEHUN

[TpMeHUMOCTL
Boazneucteue
TexHonorus IKONOrMYEeCKUn 3 ekT [poexTu- MoaepHusauus SKcnnyfaTa- Hd Smfl omMu- [TpumevaHue
pyeMble 3 LMOHHBLIW OMbIT | OKPY>KAIOLLYIO YEeCKUN acneKkT
- OEUCTBYIOLLEro cpeny
npeanpuaTUs
ATHUA
CHP [loBbilweHHaAA  ahpekTmB-| BO3MOXHO OrpaHn4eHo OrpaHuyeH KombuHnpoBaHHOE Npouns-
HOCTb BOZICTBO TEMNIOBOWN U 3I1EK-
TPUYECKOW SHEPIrum
ABIAETCH TaKKe NPUMEHU-
MbIM O COOPYXEHUS
MOPCKMX nnardpopm, HO
OOIMKHO ObiTb AOCTYIMNHbLIM
Tpebyemoe NpPOCTPaHCTBO,
M OOmKHa OblTb NPUHATA
BO BHUMaHWE [OOMOJTHU-
TernbHas macca
KombuHnposaHHoe npo-| bonee addektmBHoe wuc-| O4eHb cunbHO 3aBUCUT OT | OrpaHuyeH bonbline
M3BOACTBO 3HEPIrMM OT| NONb3oBaHue  0bopyaoBa-| KOHKPETHOrO NONOXEHUSA KannTanbHbIE
HECKONMbKUX MECTOPOX-| HUS  Ansl  MPOU3BOACTBaA| MOPCKOWU nnartdpopmbl U MecC- 3aTparsl
OEHUN UMK Nnatgopm SHEPrMn, OQHOBPEMEHHO CO-| TOPOXAEHUS
KpallatoLiee KONMU4YEeCTBO
BbIOPOCOB
Ontummnsaumst  aHepro-| MeHbliee notpebneHne | BoamoxHO BO3MOXHO Bbicoknin
notpebnsowero obopy-| 3HEpPrMn 03HA4YaeT MEHbLLEE
NOBaHUA KONW4YECTBO BbIOPOCOB
MoagenupoBaHne napa-| Ontummsauus npouecca| BoO3MOXHO Bo3MOXHO Bblcokun
METPOB akennyartaumm TypbuHbl, oa-
HOBPEMEHHO COKpallatoLlee
KONMW4YECTBO BbIOPOCOB
HenocpeaCcTBEHHbLIN CokpalleHune BblOpocoB | BO3mMOXHO BO3MOXHO Boaoa aomkHa nogaBaTbCH
BMNPbICK Napa NO, B KA4YecTBE NUTaTElbHOW
BOAb! AI151 KOTNOB, NogaBa-
HenocpeaCcTBEHHbLIN CokpalleHune BblOpocoB | BO3mMOXHO BO3MOXHO eMOW o4 AaBleHieM, 4
TAKOE€ Ka4YeCTBO W KOJIU-
BMNPbICK BOAb! NO,
YECTBO ODObLIMHO HEOOCTYI-
HO AN NPUBPEeXHbIX WU
MOPCKUX COOPYXEHUN
NOyRED-rasoBbix Typ-| CokpalieHue BbiOpoCcOB | BO3MOXHO Bo3moxXHO
OGuH NO,
PEMS YNydWeHHbIN  MOHUTOPUHI | BO3MOXHO BO3MOXHO Bbicokun
BbIOpPOCOB
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OkoH4yaHue mabnuupsi 3

[TPUMEHUMOCTL
Bosneucrteue
TeaxHonomms IKONOTMYeCKUU MpoekTu- MozepHI3aLmA SKcnngaTa- Ha Smflomm- MoumeuaHme
o PeKT pyeMble g LWOHHbBIX OMbIT OKPYXKAIOLLYIO | YeCKUM acnekT
i — OEUCTBYIOLLEro cpeny
npeanpuaTUs
ATHUA
Cheng-umkn ¢ Bnpbickom | OgHOBpPEMEH-
napa, Korga Tenno orxoas-| Hoe CoKpalle-
LLIMX ra3oB U3 ras3oBblX TYP-| HMe BbIOPOCOB
OBUH  wncnonb3yetcs AN NOy 1 noBbi-
NPOV3BOACTBA Napa Ha TOM | weHue addek-
XKe YPOBHE AaBl1eHUA, HTO | TMBHOCTH
B rasoBov TypbuHe
Kamepa cropaHmsa ¢ mano-| CokpalweHue CraHgaptHas | BoamoxHo, DLN peako npu- TexHonornm DLN vawe npnme-
TokcuyHow ropenkov (DLN) | BbibpocoB NO,, | TexHonorus OOCTYINHO B MEHsSeTCH  ans HAIOT HA MEXaHN4YeCKUX OBura-
OJ151 HOBbIX KayecTBe ra3oBblX  Typ- Tensx. 10 0ObSACHAETCH TeM,
ra3oBbIX Typ-| Maketa mMepo- OWH, 3KkcnnyaTm- uto 44 % rasoBbiX TYPOWH, 3KC-
GuH NPUATUN npu | pyembiX B MOPE nyatmpyemMmbiX Ha MOpe N B
PEKOHCTPYKUUN, NpubpPEXHON 30HE AN Bblpa-
HO He Ans BCeX DOTKN 3NEKTPOIHEPTUN, — TYP-
TUIMOB TYPOVH OWHbI ABYXTOMITMBHOIO TUNA
KoHuenuust 3KoHomMu4Horo | CokpalleHue BO3MOXHO HeBO3MOXHO Bbicokun «[1lpockok» | Cneundwmka
npurarenst BbibpocoB NO,, aMmMmnaka npeanpusTUs
CKB CokpaleHune Bcneactene nnowaan (raba-
BblOpocoB NOy, PUTOB) N MAacCCbl TaKNX CUCTEM,
a TakKe 4YacTU4YHO BCreacTBue
npobnem, CBA3AHHLIX CO 340-
POBbEM NtoAen U nx besonac-
HOCTBIO MPU  XpPaHEHUN W
MaHUNyNMpoBaHMM € amMmua-
KOM Ha MOPCKUX nnartgopmax,
3TU TEXHOTOMMWN HENBb3$ NPUME-
HATb W paccMmaTtpmMBaTb B Ha-
CTOSILLEE BPEMS KaK BapuaHT
Onst nNpubpexXHbiX U MOPCKUX
COOPYXEHUY
Cheng-umkn ¢ BnpbickoMm | OgHOBpPEMEH- Bo3amoxXHO

napa, Korga Tenno oTxoas-
LWLMX ra3oB U3 rasoBbIX TYp-
ODMH  uncnonb3yeTcs AN
NPOU3BOACTBA Napa Ha TOM
Xe YPOBHE AABMNEHUSA, YTO U
B ra3oBouv TypouHe

HOEe COKpalle-
HUe BblOPOCOB
NOy 1 noeblLLe-
HNe 3P dheKTUB-
HOCTW

¢0¢¥S d 1001

0L0¢



[OCT P 54202—2010

6 TennoBasa agpdpeKTUBHOCTL (TennoBou K1) npeanpuaTnn, Ha KOTOPbIX
CXKMUrarT rasooopasHoe ToONfMBO

6.1 O6bwme nonoxeHus

[lnsa cokpalleHns BbIbpOCOB NapHUKOBLIX ra3os, B YacTHocTU CO,, cbpasyomxca npu CXnraHnm raso-
obpa3Horo TonnMMBa Ha TakuUX YCTaHOBKAaX, KaK rasoBble TypOUHbI, ra3oBbie ABUratenn 1 ra3oBble KOTIbI, B
kadyectBe HOT BbICTYNnaOT TEXHOMOMN NOBbLILLEHUNA TEMNOBOU 3QPEKTUBHOCTU YCTAHOBKU U COOTBETCTBYIO-
LLiMe 3KcnnyaTauuoHHbIe MeponpUATUS.

BTopuyHble meponpuaTnsa, Hanpumep ynaesnusaHue 1 yaaneHme CO,, Noka HaxogdaTca Ha paHHeu cTa-
O Pa3BUTUA. DTN NEPCNEKTUBHBLIE TEXHOMNOMMU MOTYT CTaTb AOCTYMNMHLIMU B ByAyLLEM, HO B HACTOSILLIEE Bpe-
MSs1 UX HENb3s paccMaTpuBaTbh B KauectBe HAT.

OHeproaPekTUBHOCTL paccMaTpUBAalOT Kak yaenbHbIM pacxoq Tenna Ha 1 KBT - 4 anekTposHeprin
(OTHOLLUEHWE 3Hepr1 nogaBaeMoro TonmMBa K 3Hepruy Ha rpaHuue Bbixoga 13 3nekTpocTaHUMn) U Kak 3Hep-
roapPeKTUBHOCTb 3MEKTPOCTAHLUWUN, KOTOpasl 30ech ABNAETCA obpaTHOMN BENUYMHOW YOENbHOrO pacxoaa
Tenna, T. e. npeacraBnsaeT codbon oTHOLWEHUE NPON3BEOEHHOW BHEPTUA K SHEPTUN NoJaBaemMoro Tonnmea.
DHEPrno ToNmMBa N3MepAT Kak yaenbHYIo TeNmMoTy cropaHug.

[na npeanpuaTnia, Ha KOTOPLIX CXKUraloT razoobpasHoe ToNNMBO, KOMOUHMPOBAHHBLIN ra3oTYPOMHHLIN
Lk n CHP — ¢ TeXxHMU4YeCcKkon TOYKM 3peHnda camMble 3pdpekTUBHBbIE cpedcTBa NOBbILLUEHNA 3HEeProaPeKTUB-
HOCTU MCNONMb3OBaHNUA TONMMBA CUCTEMOW 3HEProcHabxeHus. NodToMy B Ka4vecTBe nepBoro BapuaHta HAT
cnegyeT paccMaTpuBaTb KOMOUHUPOBAHHBIN LUKITMYECKNN PEXM U KOMODUHUPOBAHHOE NMPOU3BOACTBO Ten-
NTOBOW U 3NEeKTPUYECKOU SHepruun, T. €. BO BCeX cny4dasax, Korga MecTHbIM CNpoC Ha TEMNMOBYIO 3HEPTUIO ABN4A-
eTcad [O0CTaToOYMHO BLICOKMM ANd CTPOUTENbCTBA TakKouW cuUcTeMbl. Wcnonb3oBaHMe COBPEMEHHbBIX
aBTOMaTU3UPOBAHHbLIX CUCTEM YNpaBIEHUA U KOHTPONA ANd AOCTMKEHUA BbICOKMX 3KcnnyaTauUMOHHBLIX
KAQ4YeCTB KOTMOB C VYNYYLWIEHHBIMA YCNOBUSIMUA CXUraHWUS, KOTopble obecnevynBaloT coKpalleHue
BbIOPOCOB/COPOCOB, Takke paccMmaTpuBatoT B kKadyectee HIAT.

[ToBbILWWEHNE 3HEProdPPEKTUBHOCTU MOXKET Takke ObITb AOCTUTHYTO NOCPeACTBOM NpeaBapUTenbHOro
nogorpeBaHns NPUPOAHOro rasa nepen ero nogaven B KaMepbl CropaHns Unu K ropenkam. Tenno MoXeT ObITh
NoNy4YeHo U3 HU3KOTEMNEpAaTYPHBLIX UICTOUYHUKOB, TaKUX KAk oTXodslme rasbl, obpasyromeca npu oxnaxae-
HUW OpYyrux NpoLEeccoB pereHepauni.

ONEKTPOCTaHLUWMM C ra30BbIMW ABUraTENSIMA YOOBNETBOPAOT Kak TpeboBaHnsam CHP, Tak n TpeboBaHu-
AM BbICOKMX 0a30BbIX Harpy3ok. HOT, cBsizaHHble ¢ obuwen aPpdPeKTUBHOCTLIO, HaxoOsTcsl B npegenax
060 % — 70 % ana npounsBoacTBa Tenna nog HU3KUM aasneHuem. [Npu goxuranum tonnmea, Hanpumep B NIy
(T.e. Koraa coaepxaHne Kncnopoaa B OTXOOSAWMX OT ABUraTensi razax AeUCTBYyeT B Ka4YeCTBE OCHOBHOIO BO3-
ayxa, NocTynaroLlero B 30Hy ropeHuns), MoXeT ObITb adppekTUBHO NponsBeaeHO DONnbLLIOE KONMMMYECTBO Nnapa
HMU3KOTO UM BLICOKOTro AaBneHud. B nponsBoacTee ropsaden sBogbl (Ha BeIXoge ¢ TUNUYHBIMKU TeMnepaTtypamMmi
B AnanasoHe 80 °C — 120 °C) obwasa apPeKTUBHOCTb ncnonb3oBaHuUs Tonnuea Ao 90 % npu ncnonb3oBa-
HAUW ra3ocodpasHOro TonnmMBa MoXeT ObITb pacueHeHa Kak HOT, XoTs 370 B 3HA4YUTENBbHOW CTENEHW 3aBUCUT OT
bnoka oxnaxageHua asuratens. [lopsivaa soga ¢ temnepatypoin Ao 200 °C moxeT ObITb Npon3BeaeHa nocpe-
CTBOM YTUNMMN3aLNN SHEPTUX OTXOASALWNUX ra30B U YaCTUYHO 3HEPrUn, NCNoNb3yeMOon Angd oxXnaXxgeHusa asura-
Tens. pyroe npenmyllecTtBo — BbicoKasd TennoBas appekTUBHOCTL ABUratenen (T1.e. HU3Koe noTpebneHue
TonnMBa W, cnegoBaTtesibHo, HU3kne Bblibpockl CO,). OnekTpuyeckaa apdektusHocTb HOT (B TepMuHanax
reHepaTopPOB NepemMeHHoro Toka) Bapbupyetcs B npegenax ot 40 % go 45 % (B 3aBUCUMOCTU OT rabapuTtoB
OBUraTens), U ee paccyMUTbiBaloT NO HXA3LWEW TennoTe cropaHna Tonnmea.

[ns cywecTByOWMX 3aBOAOB B LENsIX NOBbILLWEHUS TENNMOBON 3 EKTUBHOCTU MOTYT ObITh MPUMEHEHHI
MHOTMe TEXHONOrMM MoaepHM3aLUmMn U pekoHCTPYKUKMK. B kadvecTBe BapuaHToB HOT cneayeT ydUThIBATh TEX-
HUYecKkne MeponpuUATUd, HanpasleHHbIe Ha NoBbileHWe 3 PeKTUBHOCTU CYLLLIECTBYIOLWKX 3aBoA0B. [locpea-
CTBOM MPUMEHEHUSA TEeXHONIOTUA N MepOornpUATUAM NO NOBLILWLEHUIO TennoBoN 3P PEeKTUBHOCTU, Hanpumep
OBOWHOIro NPOMEeXyTOUHOro neperpesa napa M UCNonb3oBaHUA COBPEeMEHHBIX XapornpoyHbIX MaTepuanos
ONs1 U3rOTOBNEHUSI TrasoBbIX TYpOUH WU KOTNOB, MOXET OblTb A0CTUTHYyTA 3HeproddPeKTUBHOCTD,
COOTBETCTBYKOLAaA ypoBHo HAT.

Kpome Toro, ansi NoBbILWEHUA 3HEProddPEeKTUBHOCTN TakKe AOMMKHbI ObIThb MPUHATEI BO BHUMaHWE che-
ayowmne oakTopbl:

- MUHUMKU3ALUA NOTEePb Tenna nNpu CXMraHm n3-3a HeCropeBLUNX ra3os;

- MaKcumarnbHO BO3MOXHOE AaBneHne 1 temnepartypa paboyen cpeabl raza Unu napa;

- MaKcuMarbHO BO3MOXHOE NOHMXKEHNE AaBMEHUSA HA CTOPOHE HM3KOro AaBnNeHns napoBon TYpOUHLI,
BNJIOTb A0 caMOW HU3KOWU TeMnepaTypbl oxnaxgarwLwen Boabl (oXnaxageHne npecHon Boaon) OAngd KOTIOB U
naporasoBbIiX TYPOUH;
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- MUHUMM3ALUNUA NOTepb Tenna ns-3a OTXoAALWMX rasoB (MCNoNb3oBaHWe OCTaTOYHOro Tenna unm Tenn-
noueHTpanen);

- MUHUAMKM3ALMA NOTEPL Tenna ns-3a npoBoANMMOCTU U pagunaLmMm NnocpeacTBOM UCNONb3oBaHUA M3ONSALUN

- MUHUMU3ALNA BHYTPEHHEro noTpebrneHnsa 3Hepruy nocpeacTsoM MNPoBeAeHUSI COOTBETCTBYOLLMX
MEPONPUATUIA, HaNpUMep UCNONb30BaHUA AN nogadun nutatenbHon Bogbl bonee apdeKTUBHOro Hacoca;

- NpegBapuUTenbHbIN HarpeB razoobpasHoro Tonnmea 1 (M) nogada B KOTen NMTaTenbHOW BOALI BMEC-
T€ C NapoM;

- YNyJYLWIEeHHbIE reOMEeTPUYECKNE XapaKTePUCTUKMA NONaToK TYPOUH.

6.2 YpoBHU TennoBoU 3hcpeKTUBHOCTI

PaunoHanbHoe NCNoNb3oBaHUeE NpUpoaHbIX pecypcoB U adpdekTuBHoe notpebneHne sHeprium — aABa
OCHOBHbIX TpeboBaHus dupektmnebl 2008/1/EC [2]. B aTOM CMbICE 3Heproap@ekTUBHOCTb SIBASIETCS BAXKHbLIM
MHAnKaTopoM BblbpocoB CO,, BO3AEUCTBYOLINX Ha KNUMaTudeckme nameHeHua. OgmnH U3 cnocoboB cokpa-
weHua BblbpocoB CO, Ha eanHULY NPOUSBEAEHHOWN SHEPrni — ONTUMU3aLNA UCNONb30BaHUA SHEPrnn 1
NPOLECCOB BIpabOTKM 3HeprnKn. lNoBelILLIEHUE TENNOBOU 3P PEKTUBHOCTN BKITHOYAET B CeDSA YCMOBUSA PEXUMA
Harpyskm, cUcTeM oxrnaxgaeHus, UICNonb30BaHUA onpegeneHHbIX TUNOB TonnMea U T.4.

KoMBUHMUpOBaHHOE NPOU3BOACTBO TEMOBOU U 3NEKTPUYECKON 3HEPrMA pacCMaTpUBalOT KakK cambly
3PPEeKTUBHbIM BapnaHT coKpalleHusa oblero konmvecTtsa BbiopocoB CO, 1 Bcerga y4uTbiBatOT MpU CTPO-
NTenbCcTBE NIOOOW HOBOW 3NEKTPOCTaHUMN, eCcrnn NoTpebnsemMoe KONMMYeCcTBO ABNAETCS A4OCTATOYHO BbICO-
KM, 4YTODBLI OKYNUTb 3aTpaThkl HA CTPOUTENLCTBO bonee aopororo 3asoga (CHP) BMecTo npeanpusaTuiA no
1POU3BOACTBY TOJbKO TEMNMOBOW UM TOMbKO 3MEeKTpuYeckon aHeprun. Belsoabl oTHocuTensHO HOT noBbile-
HUA TenNoBoU 3PPEKTUBHOCTMU U YPOBHEN TennoBoU adpdpeKTUBHOCTU, cBA3aHHbIX ¢ HAOT, npegctaBneHsl B
Tabnuue 4.

Tabnwuwya 4 — YpoBHu TennoBon 3ahdHeKTMBHOCTHU, CBA3aHHbIE C NpuMeHeHnem meponpuatn no HOT Ha npeanpus-
TUSAX, UCNONb3YIOLWMX ra3oo0dbpasHoe TONNMBO

anekrpudeckun KMo, % Acnonb3oBaHue tonnuea, %
Tun ycTaHOBKU
[lpoekTupyembie dencTteytouimne [IpoekTupyemblie
npeanpuATUs npeanpuATUs M OEeUCTBYIOLLME NPeanpuaTUs
[ TY
[TY 36—40 32—35 —

[ a30BbIM ABUraTeNb

[[a30BbIN ABUraTernb 38—45
[ @30BbIM ABUraTenb C KOTMOM-YTUNN3aTO- bonee 38 bonee 35
pom B TexHonorum CHP /5—385

[ a30BbIV KOTEr

[ a30BbIN KOTEN 40—42 38—40 —

T3U ¢ razoTypbuHHOM yCTaHOBKOW

[TaporasoBbiv LMKN C OXXUTAHUEM TOMNNMBA
nnn 6e3 JoOXUraHmsi Tonnmea (KOTen-yTuin-
3aTop) TONLKO AN NPON3BOACTBA 3NEKTPO-
SHEPrnn 54—58 50—54 —

[Tapora3oBbiv UMK 6e3 OOXUraHns TONun- MeHnee 38 MeHnee 35
Ba (koTten-ytunuaatop) B TexHonormm CHP [ 5—85

[laporasoBbiv UMK C JOXXUTAHUEM TOMNIMUBA Menee 40 MeHnee 35
B TexHonornn CHP /5—385
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BeiBoabl oTHocuUTenbHO HA T noBbilWeHUA TennoBoU 3P EeKTUBHOCTU N YPOBHEN TENNOBOU 3PEKTUB-
HOCTW, cBA3aHHbIX ¢ HOT, npeacrtaBneHbl B Tabnuue 5.

Tabnwuua 5— 3PPeKTMBHOCTb YCTAHOBOK, HA KOTOPbLIX CKUIraeTcs razoobpasHoe Tonnmeo, cBs3anHblx ¢ HAOT

SNeKTpuvecKas cnonb3oBaHue
3P hEeKTUBHOCTL, % Tonnuea, %

Tun ycTaHOBKU [TpumevaHune

[lpoekTupyembie
N OeUCTBYIOLLUE
YCTAHOBKU

[TpoekTupyemsbie | deucreyrouine
YCTAHOBKU YCTAHOBKU

[TY

[TY 36—40 32—35 —

[ a30BbIM ABUraTeNb

[ a30BbIM ABUraTenb 38—45 —
[azoBbln  aBuratenb c¢| bonee 38 bonee 35 UlnpoTta cnektpa sHepros®@meKTMBHOCTU
KOTNOM-YTUNN3aToOpOM B npy CHP cunbHO 3aBUCUT OT KOHKPETHOM
TexHonornm CHP /5—85 cuTyaumm n MeCTHOro crnpoca Ha TensmoByHo
N BNTEKTPUHECKYIO SHEPTUID
[ 230BbLIN KOTET
[ @30BbLIN KOTEN 40—A42 38—40

[Taporasosast TypouHa

KombuHupoBaHHbIM  (Na-

POra3oBbln) LUK C JOXMW-

raHmem Tonnuea mnu 6e3a

HEro C KOTIOM-YyTUNN3a-

TOPOM TOIBbKO AN Bblpa-

BOTKM BNEKTPO3HEPTUN 54—58 50—54 —

KombuHupoBaHHbin (na-| MeHee 38 MeHee 35 UlnpoTta cnektpa sHepros®@meKTMBHOCTU

porasoBbln) LMK Be3 Aa0- npu CHP cunbHO 3aBMCUT OT KOHKPETHOW

XUuraHmst  TonnmeBa C cuTyauum n MeCTHOro cnpoca Ha TENJIOBYIO

KOTNOM-YyTUNN3aTOPOM B N 3NEKTPUYECKYID aHepruto. ['lpn akcnnyara-

TexHonornn CHP 75—85 UMM Napora3oBon TypOMHbI B TEXHOIIOMNU
CHP asHeprosh®ektTMBHOCTL BKNIOYAET B
cebs KONMMYecTBO 3NEKTPUYEecKon adpdek-

KombuHupoBaHHbin (na-| MeHee 40 MeHee 35 TUBHOCTU U BCErga MOXeT paccMaTpuBaTb-

pPOrasoBbIn) LUK C JOXMW- CHl COBMECTHO C AOCTUXXEHNEM HaWUIyuLlEeN

raHnem TOMNMuBAa B CYMMapPHON IHEPTroddPPEKTUBHOCTHU

TexHonormmn CHP /5—385

TexHonorunn nosblieHUst apdpekTHocTU (KT) razoBbIX KOTNOB U TYPOUH npeacTtaBneHbl B Tabnm-
e o.
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o Tabnwunya 6 — TexHonormm noBblweHnst adodektnsHocTr (KIMMA) razoBbix KOTNOB U TYPOUH

[TPUMEHNUMOCTD
Bo3neucreue
Skennyara J:lHa JKOHOMU-
TexHONorms Skonoruvecknii agpdekt lpoektu- |, nepH13aLms Y HECKMIA NpumesaHue
EMBlE LIMOHHbIW ONbIT OKpYy»KatoLLyto
PY < acnekT
JEeUCTBYIOLLEro cpen
peAnpr- npeanpuaTus Pery
ATHUA
Linkn cxuranms
CHP [loBbilweHHas  adpek-| BoamoxkHo | OrpaHunyeHo | Bbicokun
TUBHOCTb  (yTUnusauus
TONNMBA)
[lpepBaputenbHoe  HarpeBaHue | bonee adhdektuBHoe ne-| BoamoxHo | OrpaHndeHo | BblcOKuM HeT HeT
ra3oobpasHoro TonnuBa NyTeM | NOMb30BAHUE SHEPIUU OaHHbIX
YTUNM3aunmn (MCNonb30BaHUSA) TEN-
na oTxoasWmx ra3os
Vlcnonb3oBaHUE coBpemMeHHbIX | [loBbileHHan  apdek-| BoamoxHo | HeBoamoxHo | [lpaktukyetcs Ha HO-| Hert HeT Vlcnonb3oBaHue Co-
MaTepuanoB AN QOCTUXEHUS Bbl-| TUBHOCTb BbIX NpeanpusaTUsX OaHHbIX | BPEMEHHbLIX MaTepu-
COKMX 3KCMryaTaunoHHbIX Temre- arnoB NO3BONSAET
patyp C OAHOBPEMEHHbLIM TOBbI- BblAEPXKUBATb BbICO-
LHEHNEM 3PPEKTUBHOCTU NAPOBON Koe OaBleHue U Bbl-
TYPOUHBLI COKue Temneparypol
[1BOnHON npomexyTodHbin nepe-| [loBbiweHHaa  adppek-| BoamoxHo | HeBoamoxHo | [lpakTukyertcs Ha HO-| Her HeT
rpeB napa TUBHOCTDb BbIX NpeanpusTUsX OaHHbIX
PereHepatuBHbln nogorpeB nuta-| [loBbllweHHas  3pdek-| BoamoxHo | Horga BOs- HeT HeT
TENBbHOW BOAbI (KOTNA) TUBHOCTDb MOXHO OAHHbIX
COBpPEMEHHbLIN KOMMbIOTEPU30OBAaH- | [loBbilweHHaa  adpdek-| BoamoxHo | BoamoxHo Bblcokum HeT Cneumn-
HbI KOHTPOINb YCIOBUN CXUIaHUsA | TUBHOCTb KOTINa dPuKa
NS COKpaleHUs1 BbIOPOCOB W npen-
ynydlwenms paboTel KOTNA NPUATUS
AKKyMynpoBaHune Ttenna (Tenno- BoamoxHo | BoamoOxHO Hert YBenn4eHne  3sHep-
BOW aKKyMYIATOP) OAHHBIX | TN, NPON3BOANMOWN
nocpeactsom CHP

[lpegBapuntencHoe  HarpeBanHue | [loBbileHHass  3ddek-| BoamoxHo | BO3MOXHO Bbicokun HeT HeT Ecrnin  Temnepartypa
BO34yXa Al rOpPeHns TUBHOCTDb OaHHbIX | NPeaBapUTENBHOrO

HarpeBaHNsA  BblLLE,
yem 150 °C, TO nme-
eTCA TeHaeHUuMns1 K
YBENUYEHUIO BbIDPO-
coB NO,
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OkonyaHue mabnuus! 6

TeMnepaTtyp n TEM CamMmbiM MOBLICUTL
sHeproadektmBHocTb [ TY

| PUMEHUMOCTDb
Bospeucteue
. JKOHOMMU-
IKONOrN4eCKnn MpoekTu- JKcnnyara- Ha y
TexHonorus MonaepHu3aums 4 HYEeCKUU [IpumevaHue
opekT DyeMble Aep LIWOHHBIW ONbIT OKpY>KaloLLyHo
NEeNCTBYIOLLEro cDe acCnexkT
peaAnpi- npeanpuATUA Pery
ATHUA PEANp
[TY
CoOBpeMeHHbIN  KOMMblOTEPU30BaH- | [loBbileHHAs Bo3amoxXHO | BO3MOXHO Bblcokum HeT Cneuu-
HblM KOHTPONb [ TY n gononHuTenb- | 3HOPEKTUBHOCTD dbuKa
HOro KoTna-ytunumasartopa KOTna npeanpw-
ATUS
Vicnonb3oBaHne CcOBPeMeHHbIX Ma- | [loBblleHHas Bo3amoxXHO | HeBO3MOXHO [lpakTukyeTcs HeT Het gan-| Vlcnonb3oBaHwe COBpPEMEH-
TEepPUanoB NO3BONsET AOCTUYb BbICO- | 3PPEKTUBHOCTD HA HOBbLIX MpPea- HbIX HbIX MaTepuarnoB Mo3BOIs-
KMX 3KCNNnyaTauynoOHHbIX AaBIEHNUSA U NPUATUSAX eT BblAEPXMBATb BbICOKME

AaBlieHnHd U TeMrepartypbl
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CneayeT y4ecTb, YTO YCTAHOBMNEHHbIE B Tabnuuax 5 n 6 ypoBHu HOT Henb3sa cuntaTh AOCTMKUMBIMU
Mpn NOLIX YCNOBUAX SKcnnyaTaumn. SHeprosdpekTUMBHOCTL Ny4lle BCero nnaHMpoBaTh Ha CTaaunm Npoek-
TUPOBaHUA yCTaHOBKU. dakTudeckaa aHeproadpekTMBHOCTL BO BpeMsa nepuoga akcniyartauum yCcTaHOBKM
MOXET Takke OblTb HUXe U3-3a U3SMEeHEeHUN Harpyskn B NpoLecce aKcnnyaTtauum, kadecTsa Tonnmea U T.4.
OHeproaPPeKTUBHOCTL MOXET 3aBUCETb OT CUCTEMbI OXNaXXOeHWNS SNeKTPOoCTaHLUK U NoTpebneHna sHeprn
B CUCTEME OYUCTKN OTXOASLMX rasoB, KpoOMe TOro, rasoBble TYPOUHBLI C BbICOKOW MPOM3BOAUTENBbHOCTLIC
MOTYT ObITb NPUYNHOW HEKOTOPLIX NPOBIeM, HanpUMep Takux, Kak BUopaLuns U NOBbILLUEHHbIE KpaTKOCPOYHbIe
BbIopochl NOy.

7 3arpsisHeHMe OKpyXawlLen cpenbl NpU CXXNraHumM rasoodopasHoro Tonnmea

7.1 Bbibpochkl nbinu n SO, Npu cxXuraHum razoobpasHoro Tonnuea

BuiBpochkl OKCUA0B cepbl NPOUCXOOAT B pe3ynbTaTe NpUCYTCTBUS cepbl B TONNUBE. [NprupoaHbIv ras cun-
TalOT B OCHOBHOM CBOBOAHBLIM OT CEpbil.

Ecnn B kadyecTBe TOonNnmMBa MCMONbL3YOT NPUPOAHBLIA ras, To BblIOpoCkl Nbinn N SO, HU3KUE. YPOBHU
BbIOPOCOB MbINX NPN NUCMOMNb30BaHNK NPUPOAHONO rasa B KadecTBe TOMMMBa ODObIMHO 3HAYUTEITbHO HUXKE
5 Mr/HM?, a BbIGpockl SO, 3HauMTeNbHO Hike 10 Mr/HmS (15 06. % O,) 6e3 ucnonb3oBaHUA NOGLIX AOMOMHU-
TeINbHbIX TEXHUYECKUX MEPONPUATUN.

Ecnn B Ka4ecTBe raszoobpasHoro Tonnmea UCNONb3yT ApyrMe NpoMbILUNEHHBIE rasbl (Hanpumep, ras
HedTeneperoHHOro 3agoaa Unu ras AOMeHHOM NeYvn), To HeobxoaMMo NPOBOAUTL NpeaBapUTENbHbIE MEPON-
PUATUA (UCMONMb3YA, HANpUMep, pykaBHble PUNbLTPLI) U paccMaTpuBaTbh MX B KadecTBe HIOT cokpalleHus
coaepXXaHua nbinuv n konuvectesa SO, B OTXOAALWNX rasax, KoTopble B NPOTUBHOM cllydae MoryT noBpenTh
rasoBble TypOuHbl nu asuratenn. CornacHo [6] HOT aomkHa orpaHnymMBaTh B rase HedpTeneperoHHOro 3aBo-
na cogepxaxue H,S o 20—150 mr/Hm3, npusoasiuero k Bbiopocam 5—20 mr SO,/HM3. Takoil ras He o6pasy-
eT BbIbpockl MakpodacTul,. Noatomy npu Beibope HOT uenecoobpasHo obpaTtutbed K CnpaBoyvHuky EC [6].

7.2 Bbi6pocbkl NOy n CO npu cxxuraHuu razoobpasHoro Tonnuea

B kavectBe HOT ansi ra3zoBbiX TYPOUH, ra3oBbIX ABUraTenen n KoTnoB, paboTallmx Ha rase, paccmar-
puBatoT cokpalleHne NOy.

[Ons npoekTupyembix razoBbiX TYpouH B kadecTBe HOT npumeHnmel DLN. BONbLIMHCTBO ASUCTBYHOLLIKX
rasoBbIX TYPOUH MOryT BbITh NepeBeaeHsl Ha DLN, HO MHOrga nydnm pelueHnem MOXeT ObITb UCTMOMNb30Ba-
HMe BNPLICKMBaHUA BOAbLI M Napa. JTO pellaeTcs MHOMBUAYaANbLHO B KaXKAOM KOHKPEeTHOM chy4ae.

Ha HeKOTOpbIX ra3oBbIX TYPOUHAX 1 ra3oBbIX ABUratensax, padbotawowmx B EBpone, AnoHun n CLUA, ans
yMeHbLUeHnA BbibpocoB NOy Takke npumeHsatoT CKB. Nomumo DLN n BnpbickneaHmna sogbl U napa CKB Tak-
Xe paccmaTpusatoT B kKadectee HAT. Ha ctagum npoktupoBaHua rasosbixX TypouH DLN MoxHO paccmaTpu-
BaTb KakK CTaHAAPTHYIO TEXHOMNOrui, Tak 4YTo npuMeHeHue aononHutenbHou cuctembl CKB He aBngaeTtcs
HeobxoanmbIM. Ana AanbHenwero cokpatleHna NOy MoryT obiTb paccmoTpeHbl CKB, ecnn MecTHble CTaH-
AapTbl KayecTBa Bo3ayxa (aTMocdepbl) TpebyoT AanbHeullero cokpalleHnsa BbiopocoB NOy no cpaBHeHMto
C YPOBHAMMW, NpUBeAeHHbIMU B Tabnnue 7 (Hanpumep, akecnnyaTtauust Ha NnoTHO 3aceneHHbIX ropoaCKUX Tep-
putopusix). B Tabnuue 7 He yduTeIBaeTcs obopyaoBaHMe Ang nMKBMgaLnMm YpessblvanHbIX CUTYaLNA.,

[ns gencTByOWMX ra3oBbIX TYPOUH BNpbicKMBaHWE BoAbl U napa unm nepexon Ha DLN-texHonormm
MOXHO paccMmaTpuBaTh B KadyectBe HAT. Na30Bble TYpOUHbLI, MeloLne KOHCTPYKLMIO O4NA CTabUNBbHOMo rope-
HAA, HO C BbICOKUMM TemnepaTtypamMn Ha Bxode (BMycke), oTnn4aroTCa BbICOKOU 3PIPEKTUBHOCTLIO N ONTU-
MarnbHbIMW nokasatenamn BblopocoB NOy.

TexHunyeckoe nepeBoopyxeHue Ha CKB TexHnYeCcKku BbINONHUMO, HO HEe 3KOHOMUYHO ANA AeUCTBYOLWNX
T3U c I'TY, ecnn B npoeKkTe He BOLINO NpeaycMOTpeHo TpedbyemMoe NPoCTPaHCTBO ANS KoTNa-yTtunusaTopa, U
NO3TOMY He ABNSAeTCA AOCTYNMHbIM. TOYKA 3peHns pasnniHbIX CneunanncToB NpuBedeHbl B NPUoXeHun A.

[na ctaymoHapHbIX ra3oBbIX ABMratenen B kavyectse HAT BeICTyNnaeT TeXHONOrMA, aHanormiHas TexXHo-
noruu cokpatlueHna BbibpocoB NOy, UCNONMb3yeMou B rasoBbiX TYpOMHaX. OTOT KOHCTPYKTUBHO NpeayCcMoT-
PEHHOE pelleHne He TpedbyeT HUKaKUX AOMNONHUTENbHLIX peareHToOB UMK BOAblI, KOTOPpble HEeobXxoaumo
nogaBaTb K NMpou3BOACTBEHHOMY y4vacTky Ansa cokpaweHna NOy. [lockonbKy rasoBble ABuratenn MHorga
ocHawatT CKB, 3T TexHONorMm takke MoXXHoO paccMmatpuBaTb Kak yacte HAT. B kavyectBe HAT anga cokpa-
LeHns BeIbpocoB CO (nNpu CKUraHnum npupoagHoro rasa) BeICTynaroT KaTannsaTopbl OKUCNEHUS CO CBSI3AHHbI-
MW YPOBHSIMU BbIOPOCOB, NpeacTaBfieHHble B Tabnuue 8. B cnyyae cxuraHua apyrux BMaoB razoobpasHoro
TOMMNBA, TaKUX Kak Ouoras uUnm nonuroHHble rasbl, Bbldpocbl CO MoOryt ObiTb Bbille KU3-3a crneundukn
MCNONb3YEeMOro TOMnMBea.

18



[OCT P 54202—2010

Bribpockl NMVOC oT ABYXTOMNUBHBLIX ABUraTenen M ra3oBbiX ABUraTenen ¢ 3neKkTpo3aXuraHuem,
paboTatolmnx Ha obeHEHHbBIX CMECSIX, 3aBUCAT OT COocTaBa NPUPOAHOro rasa. B HeKOTOpbIX Cryvyasax MoryT
ObiTb HEODXOAUMEI BTOPUYHbLIE MeponpUATUA Anga cokpawleHust BelbpocoB NMVOC, 1 Torga MoxXeT ObITh
MCMNOMb30BAH KaTanusaTop oKucneHus ansa ogHoBpemeHHoro cokpaweHus CO n NMVOC. Bribpockl CO,
nogaepxvsaemslie Hke 100 mr/Hm® (15 06. % O,), 1 BbIbpoCkl hopManbaeruaa, noaaepXXmBaemble HUXe
23 100 mr/um3 (15 06. % O,), paccmaTpuBatoT B kavyectse HAT Ana rasosoro gsuratens, obopyaoBaHHOMO
KaTann3atopoM OKUCITEHUS.

HOT MmuHumMmmzaunm BelbpocoB CO — nonHoe cropaHue Tonnuea, Ans KoToporo Heodxoanmel NpaBUib-
HOoe NPOEKTUPOBaHME TOMKU, BLICOKAN YPOBEHb TEXHOMOMMYECKOro KOHTPOM4A, ynpaBneHUa Npon3BOACTBEH-
HbIM MPOLIECCOM, TEXHUYECKOro OBCNYyXUBaAHUA CUCTEMBbI CXKUraHUA Tonnuea. pun yCnoBUSAX CXUraHUS,
ONTUMU3MPOBAHHLIX AN cokpalleHust Bbibpocos NOy, yposHM CO 6yayT Hke 100 mr/HM3. JononHnTenbHoe
NPUMEHEHUE KaTanumsaTopa OKUCNEHUA MOXKET BbITb paccMoTpeHo kak HOT, ecnn akcnnyaTtaumns ycTaHOBKU
OCYLLEeCTBNAETCA B NJIOTHO 3aceneHHbIX ropoaCcKUX pancHax.

HAOT npepoTepaleHna n koHTponsa BbibpocoB NOy n CO 1 nokasaTenu BbIOPOCOB, COOTBETCTBYOLLME
HOT, npeactaBneHbl B Tabnuuax 7 n 8. OtxoasaLme rasbl OT ra3oBbiX TYPOUH 1 ra3oBbIX ABUraTeneun coaep-
XaT, Kak npasuno, npnbnnsutensHo 11—16 06. % O,, 1 N03TOMY YPOBHU BLIOPOCOB, CBA3aHHbIE C UCMNOMb30-
BaHneMm HOT ana TypbuH n asuratenen, nepecuyntaHbl Ha cogepxaHue O,, paBHoe 15 06. %, U cTaHAapTHbIE
ycrnoBua. [ina rasoBbIX KOTMOB AaHHble npuBedeHbl Ana cogepxaHua O,, paBHoro 3 06. %. [lokasaTtenu
BbIOPOCOB, cooTBeTCTRYIOWME HOT, OCHOBaHLI Ha cpeAHeCYyTOUHbIX NOKasaTensX U CTaHAapTHLIX YCIOBUSAX U
npeacTaBnaloT CODOU TUNMUYHBbIE 3HAYEHNS. [1Na NMKOBLIX HArpy3oK, NepruoaoB Nycka M OCTaHOBa, a TakxKe Npu
Henonaakax B CUCTEMaX OYUCTKU OTXOOSLMX ra30B KpaTKOBPEMEHHO MOryT HabntoaaTbca bonee BLICOKNE
NMMKOBbIE 3HA4YeHUS.

Tabnuwuya 7—HAOT cokpaweHus BbibpocoB NOx n CO ansa HEKOTOPbIX NPeanpusTUn, rae CXUratoT raszoobpasHoe
TONIIMBO

YpOBHU BbIOPOCOB,
cooTBeTcTByYowmne HAT, Moon3Bon-
/y 3 2 YpoBeHb O, 00. ! P A
Tun ycTaHOBKU MIHM o HOT QOCTUXEHUA 3TUX YPOBHEN CTBEHHbIU
° KOHTPOIb
NO, CO
[ a30BblEe KOTMbI
[lpoekTupyemsble ra- ManoTokcniHas ropenka (ropernka c Hu3- | Henpe-
30Bbl€ KOTIbl 50—100"Y | 30—100 3 kum Bbixogaom NOy ) unu CKB, nnn CHKB | pbiBHBIV
[lewncTeylowpme raso- ManoTokcn4vHas ropenka (ropenka c Hu3- | Henpe-
Bbl€ KOTMb 50—100% | 30—100 3 knm BbixogoM NOy.) unn CKB, nnn CHKB | pbiBHbIN
[Tapora3oBble TypPOUHbI
[lpoekTupyemebie TexHonorus ¢ cyxum nogaenenHnem NOy | Henpe-
naporasoBble Typ- nnn CKB DbIBHbIW
buHbl 6e3 koTna-
yTunuasaropa 20—50 50—100 15
[lencteylowme na- TexHonormns ¢ cyxum nogasneHnem NOy | Henpe-
porasoBble Typbwu- UMW BNPbICK BOAbI 1 napa, unm CKB, ecnn | pbiBHbIN
Hbl ©0e3  koTna- 3annaHnpoBaHo Tpebyemoe npocTpa-
yTunuaaropa 20—903) | 5—100°) 15 HCTBO ANS KOTNa-yTunmaaropa
[lpoekTupyemebie 3aBUCUT OT TexHonorus ¢ cyxum nogaenenHnem NOy, | Henpe-
naporasoBble Typ- cneununKkn N ropenka ¢ Hu3knm Bbixogom NOy, Ansi| pbIBHbIN
DUHbI C OOXUTaHW- npeanpusaTusa | 4vactm kotnos, unm CKB, nnn CHKB
eM TONnMBa 20—50 30—100
HencTteyowpe na- 3aBUCUT OT TexHonorus ¢ cyxum nogasnexHnem NOy | Henpe-
porasoBble Typbwu- cneundOuKmn UM BMPbICKUBaAHWE BOAbI U Mapa W ro-| PbIBHbIN
Hbl C JOOXUIraHUem npeanpuaTusa | penka ¢ H1U3kum Beixogom NO,, ans vac-
TONNVBAa 20—90% | 30—100°} ™  koTnoB, wunum CKB, ecnu
3anaHnpoBaHO Tpebyemoe npocTpaH-
CTBO Ans kotna-yrumnmnaartopa, nnn CHKB
MpumeyaHne— MHeHVS cneumanucToB NnpueeaeHsl B npunoxennn A. O6oaHavenns 1), 2), 3) 4) 9) g tab-
nmuax 7 n 8 COOTBETCTBYIOT KOHKPETHBIM MHEHUAM CNEUNanncToB, NPUBEAEHHBLIM B MPUIOXEHUN A.
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Tabnuwya 8—HAT cokpaweHuns BbibpocoB NOyx n CO ans HEKOTOPLIX NPEAnPUATUN, TAE CKUratT rasoobpasHoe

TOMNNUBO
YPOBHU BbIOPOCOB,
cBsizaHHble ¢ HOT, mr/um® | YpoBeHb [Tpounseoa-
Tun ycTaHOBKK O,, HOT noctuxeHus 3Tux ypoBHEN CTBEHHbIU
06. % KOHTPOINb
NO, CO
[TY
[lpoekTnpyembie [ TY 20—50 5—100 15 TexHonormss ¢ cyxum nogaeneHnem NO, | Henpe-
(CTaHOapTHOE OCHAaLWEHWE OJ15 HOBbLIX ra3o-| PbIBHbIW
BbIX TYpObuH) nnmn CKB
DLN agnsa pewncreylo- TexHonorma ¢ cyxum nogasneHnem NO, B| Henpe-
LLMX ra3oBbIX TypOuH 20—75 5—100 15 KayecTBe MOAEPHN3NPOBAHHOWN TEXHONOIMMW, | PbIBHLIN
eCIin QOCTYMNHO
NevictBytowpme Y 50—901) | 30—100 15 BnipbickvBaHme Bogbl n napa nnv CKB Henpe-
DbIBHbIW
[ 2a30BbIM ABUraTeENb
[IpoekTnpyemble raso- OKOHOMUYHAA KOHUEenuus HU3Knx BbibpocoB| Henpe-
Bble ABUraTENM 20—75%) | 30—100%) 15 NO, n katanuaatop okucnenusi anst CO unm | pbiBHbIRY)
CKB un katanuaartop okucnenHust ans CO
[IpoekTnpyemble raso- OKOHOMUYHAA KOHUEenuus HU3Kux BbibpocoB| Henpe-
Bble ABUraTenu € KOT- NOy 1 kaTanuaatop okucnexusi gns CO mnu DbIBHbIAY)
NOM-yTUNN3aTopoM B CKB un katanuaartop okucnenust ans CO
TexHonorvm CHP 20—75%) | 30—100%) 15
[HevcTtBylowpme  raso- Huskue BbIOpockl NO,, Henpe-
Bble ABUraTeNM 20—100%) | 30—1003) 15 DbIBHbINY)

MpuMmeyaHune— MHeHVS CNeuManucToB NpueeaeHsl B npunoxenun A. O6osHavenus 1), 2) 3) 4) g Tabnu-
nax 7 n 8 COOTBETCTBYIOT KOHKPETHBIM MHEHUAM CNeLnanmcToB, NPUBEAEHHbIM B NPUNOXeHnn A.

HOT npepoTBpalleHna n perynnposaHusa BelbpocoB NOy n CO npeactasnexbl B Tabnmuax 9 n 10.
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Tabnwua 9—HIOT npegotepawenns n perynuposaHus sBeldpocos NOx n CO

BOW TYPOUHbI

[1IPUMEHUMOCTD
Bospeucrteue
JKkennyara- Ha SKOHOMMU-
TexHonorns SKoNornyHeckuin ekt [poekTu- MonepHuaaLus LIMOHH bINA ) MpymMevaHmne
eMble OKPY>KaIOLLYIO YeCKUM acnekT
PY - ONbIT
OEUCTBYIOLLLEro cpe
peanph- npeanpuATUA PERY
ATUA PEANp
[ a30Bble KOTIbl
Huskue wu3bbiTkn Bozgyxa (npu| CokpauieHne NOy v no-| BosmoxHo | BoamoxHo Bblcokun Cneunduka
CXUraHMM TOMNNMBA AN CHUXEHWUS | BbllleHne  3hPEKTUB- npeanpusaTus
Bbixoga NOy) HOCTW
Peunpkynsayumsa TONOYHbIX ra3oB CokpaweHne NO,, Bo3amoxXHo | BO3MOXHO Bbicokun Cneundunka
npeanpusaTus
ManoTokcuyHas ropenka (ropenka | CokpaileHne NOy Bo3amoxXHo | BO3MOXHO BbicoOKuK Ha ctapbix npeanpwu-
C HU3kum Bbixogom NO, ) ans non- ATUAX  MOIyT ObITb
HOCTbIO aBTOMATU3NPOBAHHbLIX Ta- npobnembl, CBSA3aH-
30BbIX KOTNOB 3aBOACKON COOPKM Hble C BbICOTOWU MIa-
MEHW HA COBPEMEH-
HbIX MalOTOKCUYHbIX
ropernkax
CKB CokpaweHne NO,, Bo3amoxXHo | BO3MOXHO Bblcokunn «[1lpockok» | Cneunduka
aMMumaka npeanpusaTus
[TY
HenocpeAcTBEHHbIV BrpbICK napa | CokpauweHne NO, — Bo3moxXHO BblcOKuK
HenocpeacteeHHbIM Bnpbick BoAbl | CokpaweHne NO,, — BO3aMOXHO Bbicokun Tabnuua 7 HacTo-
FLWeEero ctaHgapTa
DLN CokpauieHne NO,, Cranpaprt-| 3aBuUCUT OT cne-| BbicoKun Tabnuua 7 HacTo-| B HacTosilee Bpems
HO UNPUKMN  Ta30- dWEero ctaHgapra | no4vtm BCE  HOBbLIE

NPOMbILLIEHHbIE [ TY
OCHaLLalTCA CUCTE-
MaMn C MaroTOKCUY-
HbIMW ropenkamm
(DLN). B cnyvae ecnu
BO3MOXHa PEKOH-
CTPYKUNA OENCTBYIO-
wen [TY, 3artpartsbl
MOryT OblTb O4eHb
BblCOKUMK, A0 50 %
3aTpaTt Ha HOBYIO Typ-
BuHy
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Okon4yaHue mabnuupsi 9

[TpUMEHNMOCTD
Boaneucrteue
M JKkennyara- Ha SKOHOMU-
TexHonormns IKONMOTMYECKUn 3 ekT POEKTU- MogaepHusauus UNOHHBIN y [TpumedaHue
pyemble g OKPY>KaOLLL YO YECKUW aCnekT
OEUCTBYIOLLLErO OlbIT
npeanpu- cpedy
npeanpuaTUS
ATHAA
CKB Cokpauwenne NO,, Bo3moxHo Bo3mMoOXXHO Bblcokun «[ 1pOCKOK» abnunuya 7 HacTo-| 3aBUCUT OT KOHKPETHOW CU-
aMmmMmaka Allero craHgaprta | Tyauun
Katannsatop okmcnennsa CO | BoccrtaHoBrneHne (KoH-| BO3MOXHO BoO3MOXHO Bblcokun 3aBUCUT OT KOHKPETHOWN CU-
Bepcus) CO B CO, Tyauuu
Katanntn4veckoe ropeHune CokpaweHne NO,, Bo3mMoxXHO — HeT «[pockok» | Tabnwuua 7 HacTo-| TexHONorMsa KaTtanuTu4ec-
aMmmMmaka AWEero ctTaHgapTa | KoOro ropeHus, Kotopas sB-
OTCYTCTBYET nsieTcss MHoroobelwatowen

TEXHOIMOMMEN, B HACTOSALWEE
BPEMS KOMMEpUManmnanpy-
eTcsd B CLUA. MHdopmaums,
npeaocraBneHHas Mnpon3s-
BOOAUTENSIMN, OCHOBbLIBAET-
CA Ha AEeMOHCTPALWNOHHbIX
obpasuax. OTmevarTcs
OYEeHb HU3KMEe BbIOpOCHI
NO,,, nopsigka 5—6 Mr/Hm>

Tabnwuua 10— HOT npepgoTtepaweHns un perynupoeanunst BelbpocoB NOx n CO

MN4HYHOIO ABUTATEIlA

[IpUMEHNMOCTD
y Jkcnnyara- | Bosgeucrteue Ha
eXHONOMMA JKonorMHecki lpoekTu- M LIMOHHBIN OKPYXAIOLLYHO IKOHOMM- IpUMesaHue
adppeKT DyeMble OflepH”Sa””ﬂ YECKUN acrnekT
— NeUCTBYIOLLEro OnbIT cpeny
npearnpruAaTngd
ATHA PEANP
CTaunoHapHble raszoBble ABUraTenm
CKB CokpauweHne NOy | BoamoxHo Bo3moxHo Boicokun | «llpockok» am-| Cneunduka
MUaKa npeanpusaTus
KoHuenuus  akoHo-| CokpauweHue NO, | BoaMoXxHO HeBO3MOXHO | BbliCOKkUN [[@30Bble AOBYXTOMNVBHLIE ABUratenu c

SNEKTPO3aAXKUTaHNEM 4acTO OCHALLAIOTCH
KaTanu3aTopoM OKUCIEHUA AONnA yaane-
HUs CO. BbeIbpochkl NeTyumnx opraHn4eCcKmx
COEAMHEHUN U3 Tra30BbIX ABYXTOMNNUBHBLIX
OBUraTernen ¢ snekTpo3axXmnraHnem 3aBu-
CAT OT cocTaBa NpupoaHOro rasa
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7.3 3arpsA3HeHue BOAHbIX cpen

KpynHble NpeanpuaTud, Ha KOTOPbLIX CKUratoT pasnuyHble BUAbl TOMMKMBA, HE TONLKO BbIOpacChIBAOT B
aTMocdoepy 3arpsasHstoLlnMe BelecTsa, HO U SIBNSIOTCS CYLLECTBEHHBIM MCTOYHMKOM COPOCOB (OXNa)XaeHHbIX
M CTOYHBLIX BOA) B PeKN, o3epa 1 MOPCKYIO cpeay.

Ha npeanpuaTtuax, rae B Ka4ecTBe TONMUBA UCMONb3YIOT ras, obpasyroTcst pasfindHble NOTOKU CTOYHBIX
BoA. UTobbl yMeHbLNTL COPOCHI B BOAHYO cpeay U NpeaoTBpaTUTb 3arpsisHeHne BoAgHbIX cpea, Bce TeXHOMNOo-
rMn, npeacrtaBneHHble B Tadbnuue 11, cneayet paccMmatpueaTh B KavectBe HOT npeaoTBpalleHns sarpsasHe-
HU BOOHLIX cpea.

MHoraa Ha anekTpocTaHUMsax 0bpasyroTcs Manble KONMMYECTBa CTOUHBIX BOA, 3arpsisHEHHbIX HedTenpo-

OYKTaMU, N B TakOM cliydae AOCTaTOYHbIM NPeBEeHTUBHBIM MEPONPUATUEM ABNAETCH HannM4ne OTCTOUHUKOB
Onga HeresarpasHeHUN.

7.4 OTX0oAbl ropeHUn

TexHonornm ytunmsauymm n NOBTOPHOTO UCMNONb30BaHUA OTXOO0B ropeHns (BMecTo UX 3aXOPOHEeHUA Ha
nonuroHax) Takke paccmartpusaroT kKak HAOT.

23



N
~

Tabnuwya 11— HAOT npepoTBpaweHns 3arpsa3aHeHnn BOOHbIX cpen,

TexHonorus

JKOSNOrMYeCKUn 3P pekT

[TpUMEHNMOCTDL
[1poeKTu- MoaepHusaumns
PyEeMbIe OeUCTBYIOLLEro
npeanpuATUA npeanpuAaATUs

JKennyara-
LLUOHHBIN
OnbIT

Bo3noeucrteue Ha
OKPY>KAIoLLYIO cpeny

JKOHOMMU-
JeCKNW acnekT

[TpumedaHue

PereHepauuns puneTpoB rnybokoro obecconmBaHmsa n GunbTPoOB KOHAEHCATOOUNCTKU

30BaAHUNE

Hentpanunsaumsa n ceaumedtTaumst | YMeHbLEHHbLIN BO3MOXHO BO3aMOXHO Bbicokun LinamoBbin ocaaok| Cneunduka
cbpoc CTOUHbIX BOA OOIMKEH 00e3BOXW- | NpeanpusaTUs
BATbCH U pa3MeLLaTbCH

Cenapauunsi (npombiBaHNe, OTCTAaNBaAHUE)
Heuntpanunsauuns TONbKO B Ccrny4vae WernoYHblX | Bblcokuu Cneunduka

ornepauum npeanpusaTUS

[TpOoMbIBKA KOTNOB, TYPOWH, BO3AYLWHbIX KANnopugpepoB 1 OTCTONHUKOB
Hentpanusauma w©n  3aMKHYTbIN | YMEHbLUEHHbIV B0O3MOXHO Bo3mMoxXHo Bblcokun Cneunduka
LIMKIT SKCNnyaTauum Unu, €Cnn 1ex- | ¢Opoc CTOYHbIX BOA npeanpusaTus
HUYECKM BO3MOXHO 3aMelleHne
CYXMU METO4AMU OYNCTKU
[loBEPXHOCTHBLIN CTOK

CeauMeHTauusa Unm XumMumdeckasi| YMeHbLUEHHbIN BO3MOXHO BO3MOXHO Bbicoknn Cneundunka
obpaboTka U NOBTOPHOE WMCMOMNb-| COPOC CTOYHbLIX BOA npeanpuaTUS
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[MpunoxeHwve A
(cnpaBo4HOe)

MHeHuna 3apybeXxHbIX cneyManucToB

A.1 MHeHMa no Tabnvue 7

MpeacrtaBuTenb NPOMBILLITEHHOCTU YTBEPXAAN, YTO ANana3soHbl AOKHbI BbiTb U3MEHEHbI Ha:

1), 2) BepxHun npegen 120 Mr/HmS;

3) 80—120 Mr/HmS,
NOTOMY YTO OCHOBHbIE XapaKTEPUCTUKN ra30BbIX KOTMOB 3aBUCAT OT TEMMNEPAaTypbl CKUraHUs, TMNa ropenok, pasmepa
KOTNa, HarpeBalLWMXCs NOBEPXHOCTEN, TEMMNEPATYPbl BO3AyXa N akTopa Harpy3ku anektpoctaHumm. B cnyyae ecnu
KoTen o6OpyaOBaH CUCTEMOW YTUNM3aLMKM OTXOASWMX ra3oB, BO3MOXHO CHU3UTL Bblbpockl NOy 40 YPOBHS, paBHOIO

100 mr/Hm3. O aHako PEKOHCTPYKUMS AENCTBYIOLWMX KOTIOB C CUCTEMON YTUINN3ALUNKN OTXOASWMX ra3oB TPEOBYET BbICOKUX
(HESKOHOMUYHBLIX) KanuTarnbHbIX 3aTpar.

2) MpeacTaBuTenb OAHOMO U3 rocygapcte — vnenoB EC npegnoxun, 4tobbl Ans AENCTBYIOLWMX ra30BbIX KOTIOB,
KOTOPbIE HEAABHO DObINN NepeBeAEHbI C TSXENOro TONNMMBA Ha ras, Nocne rnoriHON PEKOHCTPYKUMK C NEPBUYHBIMU MEPOTT-
pPUATUAMU NO cokpalleHnto BbibpocoB NOy, (peunpKynsauma oTXoaswux ra3os, cTtyneHyaras nogaqa Bosgyxa u Tonnmea)
BbIGpoCh!, cooTBeTcTByoWwme HAT, 6binm 66l nameHeHbl Ha 10—150 Mr/HM®.

3), 4} TpeacTtaBuTens oaHOro u3 rocygapcte — unenos EC yteepxaan, yro BepxHue ypoeun HOT ana T3U ¢
rasoTypOBUHHON YCTAaHOBKOW MOLLHOCTBIO cBbiwe 50 MBT He moryT 6biTh Bbiwe yem 80 mr/HmS, a ans TOLl ¢ razoTypbuH-
HOW YCTaHOBKON MOLHOCTbIO cBbilwe 200 MBT BepxHui ypoBeHb HAT gomxkeH 6biTb HUXE 35 MI/HMS, NOTOMY 4YTO 3TU
YPOBHMU yKe BbINn 3aOMKCUPOBaHbI B KAYECTBE NpeaernbHblX Nokasarteneun BeIbpocoB/cOHPOCOB B paccMaTpuBaemMom rocy-
napcrtee — dneHe EC.

4) MpepcTaBuTenb NPOMBILNEHHOCTU YNOMSIHY, YTO U3-3a BONbLKMX HACTEHHBLIX FOPEnoK, NCNOMNb3yembiX AnA
JOXUraHWs TONNMBa B KoTne-ytunuaartope, Bblbpocel NOy, razoBov TypbuHbl MOryT yBenuintbes o 150 Mr/HMS. Takoe
yBENNYEHNE MOXET ObITb BbI3BAHO MECTHBLIMU BbICOKUMW TEMMNEPATYPaMM 3TUX KaHamnbHbIX ropenok. [osTomy ypoBEHb,
cBs3aHHbI ¢ HOT B cnyvae aoxumradnsa Tonnvea, AomkeH 6bimb pasHbiM 80—140 Mr/HmS.

°) MpeacTaBuTenb 0QHOIO U3 rocygapcte — uneHos EC yTeepxpaan, 4To BepxHue ypoBHU Bbibpocos CO ana TOL
C rasoTypOVHHON YCTAHOBKOW MOLLHOCTBIO CBbiwe 50 MBT He MoryT 6biTh Bbile YeM 35 MI/HMS, MOTOMY YTO 3TOT YPOBEHb
y)Xe Bbln 3adoukCcnpoBaH B KadyecTBE MNpederibHbIX Mnokasartenen BbibpocoB/cOpOCOB B paccMaTpmMBaeMomMm rocygap-
cTBe — uvneHe EC.

A.2 MHeHunAa no Tabnuuye 8

1} MpepcraBuTens NPOMbBILLNEHHOCTV U NPEACTaBUTENb OO4HOMO U3 rocyaapcTe — uneHoB EC yTBepxaanu, uto
KONMYECTBO BOAbI UNW NMapa, KOTOPoe MOXET ObliTb BBEAEHO B AEUCTBYIOLLYIO Fa30BYI0 TYPOUHY, SIBNAETCH OrpaHUYeH-
HbiM. BBeaeHme (BnpbiCKMBaHME) BONbLLIOIO KONMYECTBA BOAbL! UMK Napa MOXeET NPUBECTU K MOBPEXAEHNIO KOMMNOHEHTOB
rasoBbIX TYpOuH. [03TOMY OHM yTBEpXAanW, YTO AManasoH cregyeT 3aMmeHnTb Ha 80—120 mr/HM®.

2) MpeacTaBUTENb NPOMbILWITEHHOCTY yTBEpXAan, 4To 3TW gnanasoHbl He cornacytotes ¢ nogxogom HOT. [Npuyn-
HOW SIBUITOCb TO, YTO AManai3oH, npuBeaeHHbin B kavectBe HAT, — ananor amepukanckoro noaxoga LAER (Hamnbonee
HU3KNN JOCTUXUMbIN YPOBEHb BbIOPOCOB). [1POMBLIWNEHHOCTL NPEANOXNNA NOAX04 «Ka4veCTBO OKpyXatowen cpeabi»,
KOTOPbIW YYUTBIBAET OKPYXKAIOLWYHO cpeay (ropoackme/gapyrne Tepputopumn). 310 03HAYaAET, YTO HA MarnblX NpeanpusaTUsX,
PaACNONOXEHHbIX B CENBbCKON MECTHOCTU, AOIKHBI DbITh Bonee HU3kne ypoBHM HOT, yem Ha KpyNHbIX NPeanpusaTUsIX, pac-
NONOXEHHbIX B FOPOACKON MeCTHOCTW. [peacTaBuTens NPOMbILLNEHHOCTU YTBEPXKAAT, YTO YPOBEHb, paBHbil 190 Mr/HM>
(15 06. % O,), npeacraenset cobon NOMHbIM ONTUMYM BbIBDPOCOB, YUUTbIBAIOLLUN CaMOe HU3KOE NOTpebneHne Tonnmea u
HECOMOKEHHbIe rasdoobpasHbie BbIbpockl CO, NMVOC v T.4. ANs ra3doBbiX ABUraTeNen ¢ SNeKTPO3IBKUTaHNEM U ABYXTOI-
NMUBHBLIX ABUraTenemu.

3) MpepctaBuTenb NPOMBILLNEHHOCTU YNIOMUHATM, YTO MO TEXHUYECKUM MpuyMHam (BO3AencTBUe cocTaBa Tonmm-
Ba) nokasatens CO pgomkeH 6biTb Ha ypoBHe 110—380 mr/um® (15 06. % O,), 4tobbl cooTBeTcTBOBaTHL HAT.

Npyrve npeacTaBuTeny NPOMBILITEHHOCTU YTBEPXKAAINMN, YTO ANaNasoHbl AOIKHbI BbiTb M3MEHEHbI Ha:
2) 90—190 MI/HM®:

3) 100 mMr/Hm®,
NOTOMY 4YTO YPOBHM BbIDPOCOB, CBAA3aHHbIe ¢ HOT, npyumeHnmMbl Ansi ra3oBbIX ABUratenen, npeaHasHa4veHHbIX TONMbKO ANS
CXXUraHWsA NPUPOAHOro rasa, a He AN BO30OHOBNAEMOro rasoodpasHoro TonnmBa, Takoro Kak MonmMroHHbIv ras, bumoras
NI rasbl OUNCTKN. Kpome TOro, OHM YTBEPXKAANN, YTO TaKMe YPOBHM CO34a4yT HEYyA0DCTBA N3-3a PbIHOYHOW HEKOHKYPEH-
TOCNOCODHOCTU TaKuX ra3os.
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4} OguH npegcTaBuTENb NPOMBIWMAEHHOCTU NPEaNOXNI NPUMEHEHNE NEPUOANYECKOrO NPON3BOLCTBEHHOIO KOH-
TPONsi, NOTOMY YTO NOCTOSIHHBIM KOHTPOIb BbIOPOCOB ABUraTens He ABNseTcs 0ObIYHON NPaKTUKOW Ansl CTaUMOHAPHbIX

ABUraTenen BHyTPEHHEro CropaHus.

A.3 MHeHua no tabnvuam 9 m 10

Y uneHoB paboden rpynnbel no nogrotoeke CnpasovHuka EC [1] umenuck pasHornacus ¢ npeactaBuTeNsiMmn npo-
MbILLTEHHOCTW, 3aABNAIOWUMHN, YTO KOTENM-YTUNN3ATOP AOIMKEH BbiTb MOANMDPUUMPOBAH B Cny4vae naporasoBoro Uukna,
YTO O3HA4YaeT AEMOHTAaX N MoaepHu3auuto, nossonswowme gobasute CKB, gononHUTENBHO yBENMumBatowme 6e3 Toro
BblCOKNE nuBectuumm Ha CKB. Kpome Toro, akcnnyartaunoHHbIe 3aTpaThl onepaunmn 1 3atpartbl HA TEXHUYECKOE ODCIYXU-
BaHne CKB OTHOCUTENBHO BbICOKM, NO3TOMY ncnonb3oBaHmne CKB HeahPeKTUBHO (C TOYKM 3pEHNS 3aTPaT) B CYLLLECTBY-
lowemM naporaszoBom uukne. [lpeacraBuTenn MPOMbIWLNMEHHOCTU TaKXe 3asiBUINK, 4TO € TOYKM 3peHust 3atpar CKB
He3MEKTUBHO B Criyvae rasoTypbuHHOro apuraTtenst NpocToro LMKNa, Tak Kak:

a) rasbl AOIKHbI OXNaxaaTbCs. ITO TPebyeT HaNMuUMs AONONHUTENBHOIO OXnaXgatouwero annapara ans CHUXe-
HUA TeMnepaTtypbl rasa oo ypoBHSA, no3ponswuwero akcnnyatunposarte CKB. 9TOoT oxna)xgawwuy annapart yBenmuiuuT
KannTanoBNOXEeHUA N yOOPOXUT 3KCNyaTaunoHHbIe 3aTpaThl;

6) razoTypbuHHbIM gBUraTenb NPOCToro umkna B EBpone — ycraHoBka, paboTatowas Ha NUKOBbLIX Harpy3kax wu
IKCNIMyaTUpyroLWasacs TONMbKO B YPE3BbIHaNHbIX CUTYyaUUSX.

BbicOKMe KanuTtanbHbl€ 1 3KCNNyaTaUWOHHbIE 3aTpaThl, 8 TAKXKE BbICOKNE 3aTpaThl HA TEXHUYECKOE 0bCNyXMBaHNE
aenatT npumeHeHne CKB Ha razoBbiX TypOMHaX 3KOHOMUYECKU HEOMPAaBOAHHbLIM.
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CnpaBo4vHnk EC no Hanny4wmnm goCTynHbIM TEXHONMOIMAM « EBponenckas kommcensi. KomnnekcHoe npeaynpexaeHue
N KOHTPOIb 3arpsiaHeHnin. CnpaBoyHOe PyKOBOACTBO NO HAUNYYLWNM OOCTYMNHbIM TEXHONormam. CxuraHuwe Tonnmea
Ha KPYMHbIX MPOMbIWSIEHHBIX NPeanpuaTnax B aHepretndveckux uensax. Awone 2006 r.» («European Commission.

Integrated Pollution Prevention and Control. Reference Document on Best Available Techniques for Large Combustion
Plants. July 2006»)

Hunpektuea 2008/1/EC Hupektnea EBponenckoro napnamerHta n Copeta EC 2008/1/EC o1 15 auBaps 2008 .
«O koMMnekcHoOM npeaynpexageHnn n koHtpone 3arpsasHeHmnn» (Directive 2008/1/EC of

the European Parliament and of the Council of 15 January 2008 concerning integrated
pollution prevention and control)

NupektuBa 2008/105/EC  HOupektnBa EBponenckoro napnamenta un CoBeta EC oTt 16 pekabps 2008 r.
2008/105/EC «O cTaHgapTax kKavecTBa OKpyXatoLewn cpeabl B 0061actv BOQHOW NONUTHK-
ku» (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)

Hupektnea 76/464/ESC Nupektnea Coseta EQC o1 4 mas 1976 r. «O 3arpsssHeHunn BogHoun cpeabl CoobwecTa

HEKOTOPbLIMK cOpacbiBaeMbIMM B BOAHYIO cpeay onacHeiMmu Bewecteammy» (Council
Directive 74/464/EEC of4 May 1976 on pollution caused by certain dangerous substances

discharged into the aquatic environment of the Community)

CoBpeMEHHbIE NPUPOAOOXPaHHbIE TEXHONOMMK B aneKkTpoaHepretuke: MudbopmaunonHbi cbopHuk/ B.B. AbpamoB u
ap.; lNoa odbuw. pea. B.A. Nytnnoea. — M.: MapgaTtensckun gom M3W, 2007. — 388 c.: vn.

CnpaeovHuk EC «EBponenckas kommccnsa. KoMmnnekcHoe npegynpexageHmne n KoOHTponb 3arpsasHeHnn. CnpaBodvHoe
PYKOBOACTBO MO HAaUNy4WwWmUM AOCTYNHbIM TexHonorusam. Hedrte- n razonepepabarbsiBatowme 3asoasl» («European
Commission. Integrated Pollution Prevention and Control. Reference Document on Best Available Techniques for
Mineral Oil and Gas Refineries. February 2003»)
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