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MpeaucnoBue

Lenu 1 npuHumnbl cTangaptusaumm B Poccuitickon ®eaepaumm yctaHosneHsl deaepanbHbiM 3akOHOM
oT 27 nekabpsa 2002 r. Ne 184-$3 «O TexHU4YeCcKOM perynmpoBaHum», a npasuna NpUMeHeHUA HaLMoHarbHbIX
ctangaptoB Poccuiickon ®epepaunm — FMOCT P 1.0—2004 «Cranpgaptusaums B Poccuinckon ®Peaepauumu.
OCHOBHbIE NOMOXEHUA»

CeeaeHus o cTaHgapTe

1 NOArOTOBNEH deaepanbHbiM rocyfapCTBEHHLIM YHUTApPHBLIM npeanpuatuem «Bcepoccuitckuin
Hay4Ho-UcCnegoBaTeNbCKUA LEeHTP cTanAapTusaumn, nigopmauum n ceptudnkalnm coipbsa, MaTepuanos u
BeuecTBy (PIrYMN « BHULUCMB») coBMecTHO ¢ 3aKpbITbiM akLMOHEpHBLIM 0bLecTBoM « MHHOBaLMOHHBIA 3KO-
norudeckuii poHa» (BAO0 «MHIKO»)

2 BHECEH YnpaBneHuem pa3suTtus, nHdopmauuoHHoro obecnedeHus n akkpeautaummn deaepanbHo-
ro areHTCTBa Mo TeXHNYeCKoMy perynnupoBaHunio U MeTporsiornm

3 YTBEPXOEH W BBEAEH B JEVCTBUE lMpukasom deaepansHOro areHTCTBa MO TEXHUYECKOMY
perynuposaHuio U metponoruu ot 23 aekabps 2010 r. Ne 982-ct

4 HacTosimin ctaHgapT paspaboTaH ¢ y4eToM OCHOBHbIX MOfioXeHW CnpasoyHuka EC no Hamnyywmm
AOCTYNHbLIM TexHonornam «Eeponeiickas komuccusl. KomnnekcHoe npegynpexaeHue U KOHTPosb 3arpsasHe-
HUA. CNpaBoYHOE PYKOBOACTBO MO HAWUMYYLLIMM AOCTYNHLIM TEXHOMOrMsAM. CuraHue TONNMBa Ha KpYMHbIX
NMPOMBILLNEHHBIX MPeanpuaTuax B 3aHepreTudeckux uenax. WMionb 2006 r.» («European Commission.
Integrated Pollution Prevention and Control. Reference Document on Best Available Techniques for Large
Combustion Plants. July 2006»)

5 BBEAEH BIMEPBbIE

UHebopmayus 06 USMeHeHUsIX K Hacmosiemy cmaHOapmy rnybriukyemcsi 8 exe200Ho uzdasaeMoMm
UHGbopMayUOHHOM yKka3amere «HayuoHarnbHble cmaHdapmbi», @ MeKcm usMeHeHUll U rornpasok — 8 exe-
MecsIYHO u30asaeMblx UHGDOPMaUUOHHBIX yKasamensx «HayuoHanbHbie cmaHOapmei». B criyyae nepe-
cMompa (3aMeHbl) unu omMeHbl Hacmosuweeo cmaHdapma coomeemcmsylowjee ysedoMmneHue 6ydem
orybrnuKkosaHo 8 exxeMecsiHO usdasaeMoM UHGDOpMaUUOHHOM ykasamere «HayuoHanbHbie cmaHdapmabi».
Coomeemcmsyrowasi UHGhopMayusi, yeedoMIIeHUe U meKcmbl pasMeLjaromces makxe 8 UHgopMayUuoHHOU
cucmeme 0bLezo 10/1b308aHUsT — Ha oguyuansHom calime dedepasibHO20 a2eHmcmea 1o MexXHUYECKOMY
peaynuposaHuro U Memposoauu 8 cemu IHmepHem

© CrangapTuHdpopm, 2011

HacToswwuid cTaHgapT He MOXET BbITb MOHOCTbIO UMW YacTUYHO BOCNIPOU3BEAEH, TUPaXKMPOBaH 1 pac-
MPOCTpaHeH B KauecTBe oduLMansHOro 3aaHus 6es paspelueHnsa deaeparnsHOro areHTCTBa No TEXHUYECKo-
My perynupoBaHuio U MeTponorm
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BBegeHne

B ocHoBYy HacTosiLero ctaHaapTa nonoXxeHel AaHHbIe, NpeAcTaBneHHble B CnpaBoyHuke EC [1], npea-
cTaBnswLLeM coboil pykoBOACTBO N0 NPUMEHEHNIO HaUMyYLLIMX AOCTYNHbIX TexHonorui (HAT) npu cxurasum
B SHEpreTM4ecknx Lensax rasoobpasHblX TONMB Ha YCTaHOBKaX KPYMHbLIX NPOMBILLIIEHHBIX NPEANPUATURA.

Mpu paccmoTpeHun BEIBPOCOB/COPOCOB 1 NOTPebneHns chipbst U 3Heprnn, ceasaHHbix ¢ HAT, cnegyet
NMOHUMAaTb, YTO OHU XapaKTEPUIYIOT SKOMOTMYECKYHO pe3yrbTaTMBHOCTb, KOTOPYIO MOXHO OXWAATb B pesynb-
Tate npumeHeHna HOT ¢ yyeTom GanaHca 3atpaT 1 SKkonornyeckux npeumyilects. OgHako aTu nokasartenu
BbIOPOCOB/COPOCOB M NOTPEBIEHUS ChIPbSA U SHEPTUN HE ABNSOTCA NpeAenbHbIMA U NO3TOMY He AOMKHBI pac-
CMaTpuBaTbCH B TakoM KavecTBe. B HEKOTOPBIX Cryyasix TEXHUYECKM BO3IMOXHO ynydlleHne nokasatenen
BbIGPOCOB/COPOCOB MM MOTPEBNEHNS ChIPbSA U 3HEPTK, HO 13-3a 3aTpaT, CBA3aHHLIX C UX BHeAPeHUeM, Unu
13-3a KOMMIIEKCHBIX BO3AENCTBUA Ha OKPYXKatoLyto cpedy OHW, Kak cuuTaloT akcnepTol, He asnaotca HAT,
NPUMEHUMBIMU A58 oTpacnn B LenoM. OgHako Taknme YpoBHU MoryT 6biTb onpasaaHsl B onpeaerieHHbIX criy-
yasx, T.e. Tam, rae ecTb ocobble NobyanTenbHbIe NPUYNHDI.

Tam, rae aTo BO3MOXHO, COBMECTHO € ONUCaHNEM TEXHOMOTMIA NpUBeAEHbl AaHHbIe, KacaloLwmnecs 3Ko-
HOMMYecKMX nokasaTtenen. OgHako peanbHble 3aTpaThl Ha BHeapeHUe TexHonorumn 6yayT saBuceThb OT onpe-
OeneHHON cuTyaunu, HanpuMep oT BENUYNHBI HANOroB U NnaTexen, TEXHUYECKUX 0coBEeHHOCTEN KOHKPETHOM
yCTaHOBKU. HacTosAWwMI cTaHaapT He CoAepXUT pekoMeHaaLUMi Nno oLeHKe 3TUX 3koHoOMUuYeckux s3atpar. [Npn
OTCYTCTBUM AaHHbIX O 3aTpaTax BeliBoAbl 06 3KOHOMUYECKONM LienecoobpasHOCTU TEXHOMOMUIA AOMKHbI BbITb
cAenaHbl Ha OCHOBE UCCeOBaHUA CYLLeCTBYOLLUX YCTaHOBOK.

Mockonbky crnpasoyHukn EC He coaepxaT topuandeckn obasatenbHble HOPMbl, OHU NpegHasHavYeHbl
Ans Toro, 4yTobbl AaTb OOLWYI PYKOBOAALLYIO WMHopMauuio Ana oTpacneid MPOMBILLNIEHHOCTU, FOocy-
AapcTB — uneHoB EC 1 06wecTBeHHOCTM 0 BbiGpocax/copocax U noTpebneHun coipbsi U 3Hepruu, OCTUXU-
MbIX MPU UCNOMbL30BaHUM onpeaeneHHblX TexHonorun. CooTeeTCTBYIOWME NpeAerbHble nokasatenu Ana
noboro KOHKPEeTHOro cryyas cnegyeT onpeaenaTe ¢ yyetom uenen Qupektusbl 2008/1/EC [2] U MeCTHBIX
YCNOBUN.

HacTosiwmin ctaHaapT AononHsieT AeUCTBYOLWME HauuoHanbHble cTaHgapTbl Poccuiickoin depepa-
unn B chepe CKUraHusi rasoobpasHbiX TONMUB B 3HEPreTUHECKMX Liensix Ha KPYNHBIX MPOMBILLNEHHBIX Npea-
NPUATUAX.
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HAUMWOHANBbHBIW CTAHAOAPT POCCUWUCKOW O®GEREPALMUM

PECYPCOCBEPEXEHUE
FA300BPA3HbIE TOMNNUBA

Havmyqume AOCTYMNHbIe TEXHONMOIMU CXXUraHusa

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

Aara BBegenmna — 2012—01—01

1 O6nacTb NnpuMeHeHUs1

HacTosawwin ctaHaapT yctaHasnuBaeT HOT aHeproaddekTMBHOIO 1 3k0b6e30nacHoro CxuraHus raso-
06pasHbIX TONNNB B 3HEpreTUIecKUX Lensx (qanee — cxuraHne razoobpasHoro Tonnmea).

HacTtoswuin ctaHaapT pacnpocTpaHsieTcsl Ha MEeTOAbl COBEPLUEHCTBOBAHUSI TEXHOMOTUIA CXUraHuUs
razoobpasHoro TOMMAMBa Ha NPOMBILLNEHHBIX NpeanpuaTUsX 3a cYeT nNpuMeHeHust cooTeeTcTBYOWMX HAT,
NMO3BOMSAKOLLMX CHN3UTbL HeraTUBHOE BIIUMSIHUE HA COCTOSIHUE OKpYXKalolleh cpefibl Ha TeppUTopuun U BBnusu
npeanpuaTUn.

HacTtosAwuin cTaHgapT He pacnpocTpaHsieTcsl Ha TEXHOMOTUK, CBSA3aHHbIe ¢ BMONOrnMYeckUuMmU, XuMudec-
KAMW 1 aTOMHBIMU NPeanpuUATAUSIMA.

HacToawuin ctangapT pekomeHayeTcsl UCMonb3oBaTh BO BCeX BUAAX AOKYMEHTaUUW U nuTepaTypsl,
oTHOoCcALWMXCS K cchepam obecnedeHust pecypcocbepexeHus, a3HeprodhekTUBHOCTI 1 akonorudeckon 6e3o-
MacHOCTW B NpoLeccax X03sANCTBEHHON OeATEeNbHOCTU NPU CXUraHnuM razoobpasHoro Tonnmea Ha NpoMbIL-
NeHHbIX NPeanpUaTUNaX.

2 HopmaTuBHbIe CCbISIKK

B HacTosiLem cTangapTe NCMoNb3oBaHbl HOPMATMBHbBIE CChISIKA Ha criefyowme cTaHaapThl:

rOCT P UCO 9000—2008 Cuctembl MmeHemkmeHTa kavyecTBa. OCHOBHLIE NMOMOXEHU U CMOBapb

FOCT P UCO 14050—2009 MeHemkMeHT okpyxkatoLuel cpeabl. Cnoeapb

FOCT P 51387—99 OHeprocbepexeHne. HopmaTueHo-mMeToaundeckoe obecnedeHue. OCHOBHble
NONOXeHNs

FOCT 30772—2001 Pecypcocbepexerue. ObpalueHue ¢ oTxogamu. TepMUHbI U onpeaeneHus

MpumeyaHune—py NONb30BAHMN HACTOSILLMM CTAHAAPTOM LienecoobpasHo NPoBepUTb AEVCTBUE CCbINOY-
HbIX CTaHOapTOB B MHPOPMALMOHHOW cucTeme obLLero nonb3oBaHus — Ha oduumanbHoM canTe PeaepanbHOro areHT-
CTBa NO TEXHNYECKOMY PeryrvpoBaHUio 1 METPOINOrMU B CETU VIHTEPHET MM NO eXerogHo n3gaBaemomMmy MHOOPMaLVOHHO-
My ykasaTento «HauvoHarbHble cTaHAapThl», KOTOPbIM ony6BrnvkoBaH No COCTOSIHWIO Ha 1 siHBapsi TEKyLLero roga, v no
COOTBETCTBYIOLLMM EXeMECAYHO n3gaBaembiM MHOPMALIMOHHBIM YKa3aTernsM, onybnukoBaHHbIM B TekyLlem rogy. Ecnm
CCbIMOYHbIN CTaHAAPT 3aMeHeH (M3MEHEH), TO NpW MoNb30BaHUM HACTOSALWMM CTaHAapTOM CriedyeT PyKOBOACTBOBaTLCS 3a-
MEHSIIOLLMM (M3MEHEHHBIM) CTaHaapTOM. Ecnn cebinoyHbIN CTaHgapT oTMeHeH 6e3 3aMeHb!, TO NONOXEHWe, B KOTOPOM Ja-
Ha CCbIfIKa Ha Hero, MPMMEHSAETCsI B YaCTW, He 3aTparvBaioLLel 3Ty CCbIMKY.

3 TepMuHBI, onpeaeneHNa U COKpaLweHus

3.1 B HacTosiwem cTaHaapTe npumeHeHbl TepMmuHel no FOCT P NCO 9000, FTOCT P NCO 14050,
FOCT P 51387, FOCT 30772, a Takke criegyroline TepMUHbl ¢ COOTBETCTBYIOLMMU onpeaeneHnaMu:

UzpaHne ocdmumnanbHoe



rOCT P 54202—2010

3.1.1 Haunyuywas aoctynHasa TexHonorusa; HAT: TexHonormvyeckuin npouece, TEXHUYECKUN MeToa,
OCHOBaHHbIA Ha COBPEMEHHBIX AOCTUXKEHUSIX HayKU U TEXHUKN, HanpaBneHHbIA Ha CHUKeHNe HeraTUBHOTO
BO3JENCTBNSA XO3ANCTBEHHOW AeATEeNbHOCTU HA OKPYXalolylo cpedy U UMELWNA YCTaHOBEHHbIA CPOK
NpaKkTN4eCcKoro NPMMEHEeHUs! C yHeTOM 3KOHOMMUYECKMX, TEXHUYECKMX, IKOMOrM4eCcKMX 1 counanbHblX akTo-
poB.

MpnmevaHusd

1 HAOT osHavaeT Hanbonee acheKTMBHYIO M NEpefOBYI0 CTAAMIO B pa3BUTUN NPOU3BOACTBEHHON AeATENbHOCTU
M METOZ0B 3KCryaTaumn ob6beKToB, kKoTopasi obecneumBaeT NPaKTUYECKYI0 NPUroAHOCTL OnpeaeneHHbIX TEXHONOrMI
ONA NpefoTBPAaLLEHUs UITK, €CIIN 3TO NPAKTUHMECKM HEBO3MOXHO, obecnevyeHmnsi obwero cokpauweHus BoiGpocos/c6po-
COB U 006pa3oBaHusi OTXOA0B. YUeT BO3AeNCTBUI HAa OKpYXKaloLLyIo cpefy NPOM3BOAUTCA Ha OCHOBE NpeaenbHO Aonyc-
TUMbIX BbIGpocoB/cOpoCoB.

2 MMpw peanmsaumn HAT, nmelowien yCTaHOBNEHHBIN CPOK NPAKTUHECKOTO NPUMEHEHUS C Y4ETOM 3KOHOMUYEC-
KMX, TEXHNYECKNX, SKONTOTMYECKNX U COLMarnbHbIX DaKTOPOB, JOCTUIAaeTCA HAMMEHBLUMI YPOBEHBb HETAaTUBHOTO BO3AEN-
CTBUS HA OKPYXaloLLYIo cpeay B pacyeTe Ha eauHuLY NPOn3BeAEHHON Npoaykumm (paboTsl, yenyru).

3 «Hauny4was» o3HauyaeT TexHomnommio, Hambornee agheKTMBHYIO ANsi BbiNycKa NpoAyKUMN C AOCTUXEHUEM
YCTaHOBIEHHOIO YPOBHS 3alMUThl OKpY>KaloLen cpeapbl.

4 «[JocTynHasa» o3Ha4YaeT TEXHONOMMIO, KoTopas paspaboTaHa HaCcTONbKO, YTO OHA MOXET 6bITb NpUMeHeHa B
KOHKPETHOWM OTpacnyv NpOMBILLITEHHOCTH MPU YCIOBUM NOATBEPXAEHUS SKOHOMUYECKOW, TEXHUHECKON, 3KOMOrMYECKON
M counanbHon uenecoobpasHocTn ee BHegpehnus. «JJocTynHas» npumeHuTensHo K HOT o3sHavaeT yqeT 3atpar Ha
BHEAPEHVE TEXHONOMMY 1 NPENMYLLECTB €€ BHEAPEHUS, a TaKKe 03HAYaEeT, YTO TEXHONOIUs MoxeT 6bITb BHeApeHa B
3KOHOMMYECKN N TEXHUYECKU peanmn3yeMblX yCNnoBUSX ANSA KOHKPETHOW OTpacny NpOMBbIWNEHHOCTH.

5 B oTAenbHbIX Criyvasix 4acTb TEPMUHA «JOCTYNHAA» MOXET BbITb 3aMeHeHa CMOBOM «CYLLECTBYIOWANA», €CNn
370 onpegeneHo 3akoHogaTenbCcTBoM Poccunckon Pegepaumn.

6 «TexHonorusa» o3Ha4aeT KaK MCMNOMb3yemylo TEXHOMOIMI0, Tak U cnocob, MeToa n Npuem, KOTopbiM O6beKT
CMPOEKTUPOBAH, MOCTPOEH, 3KCNNyaTUPYETCH U BIBOAUTCH M3 3KCNNyaTaunmn nepes ero nUKeUgaumen ¢ ytunusaumen
o6e3BpexeHHbIX YacTel 1 yaaneHWeM onacHbIX COCTaBNAOLNX.

7 KHAOT oTHOCAT, Kak NnpaBuio, ManooTxoaHble u 6e30TXoaHbIE TEXHOMNOMNK.

8 Kak npasuno, HOT eHocAT B rocyaapcTBeHHbin peectp HAOT.

[FOCT P 54097—2010, nyukr 3.1]

3.1.2 Tonnueo: MNMpoaykuna, npegHasHaveHHasl Ans BeIpaboTku TeNNoBo aHepruy B npoLecce ee
CKUraHWs.
[FOCT P 51750, nyHkT 3.1.6]

MpnmevaHusn

1 Mo cmanyeckomy COCTOSIHMIO PasnuualoT TBepAoe Tonnumeo — topd, Guomaccy, xuakoe ToNnMMBo — masyT, raso-
o6pasHoe TONNMBO — NPUPOAHLIIA ras, a Talkoke ras, BbiAensieMblil U3 0TXoA0B NoTpebrneHnst B npouecce ux 6poxeHusl.

2 CyuwecTtByloT cnocobbl UCTONb30BaHUS TOMMMBA AJ1s1 MPSMOIO MOMNyYeHUsi SrEeKTPOIHEPTUU, HANPUMeEp NyTem
npsiMoro NpeoGpasoBaHus TONMMBa B 3MEKTPO3HEPruio Ha 6a3e TONNMMBHLIX areMeHToB (TJ).

3.1.3 BbIGpoC: KpaTkoBpemMeHHoe Unu npouclliefllee 3a onpeaeneHHoe BpeMs MOCTyNneHne B oKpy-
XKaloLLyo BO3AYLUHYI0 cpefy NoBbIX rasonbliieBbiX 3arpsasHeHuiA.

MpnmevaHusn

1 TepMuH «BbIOpPOC» 0ObeAUHSIET pa3nuyHble 3arpsi3HeHus, NocTynalLwme oT OTAENbHbIX MU FPYNNOBbLIX 06bek-
TOB 1 (UNK) cybbEKTOB NPUPOAHON, HANPUMEP BYNKaHUYECKOW, U (MNnN) TEeXHOreHHON AesTeNnbHOCTU, C NonagaHuemM B
6uocepy NobbIX 3arpa3HSIOLLMX BEWECTB MU MaTEPUATiOB B ra3onbilieBOM BuAe, KOTOpbie NIMKBUAMPYIOTCS, NOANEXaT
NVKBMAAUUW, BKIIOYAS YyTUM3AUMIo U (MNu) yaaneHme (C yHUUTOXEHUEM UMK 3aXOPOHEHUEM OMNACHbIX YacTel), B COOT-
BETCTBUM C NONOXEHVNSAMY HALMOHANBbHOIO 3aKOHOAATeNbCTBA.

2 Belbpoc npegctaensieT coboli NOCTYNNEHNE B OKPYXKalOLLY0 BO3AYWHYIO cpedy niobbix 3arpsi3HeHU, BO3HUK-
WKX B pe3ynbTaTe XU3HedesaTenbHOCTU YernoBeka (nogen), AesaTenbHOCTU NPeanpusiTUSS UMK Fpyninbl NPeanpusiTUin B
Te4YeHne KOpPOTKOro nepmoga BpeMeHn unv 3a onpegeneHHbil yCTaHOBNEHHbIW nepuog, (4ac, CyTku).

3 Pasnunuatot cnegytowme BeIOpock!: BbIBpOC U3 0TAENBHOrO UCTOYHWUKA, CYMMapHBLIA BbIOpOC Ha Nnowaamn Hace-
NEHHOro NYHKTa, PernoHa, rocyaapcTsa unu rpynnel roCyAapcTB, NNaHeTbl B LEMoM.

3.2 B HacTosilleM cTaHaapTe UCNONb30BaHbl criefyiolmne CokpalleHust:

Pl — rasoperynsitopHble NyHKTHI;

MP3C — rocygapcTeBeHHas panoHHas SnekTpuyeckas cTaHuma (Tennosas KoHAeHCaLMOoHHast 3M1eKTpo-
cTaHLms, Npon3BoasLLas TOMbKO 3MEKTPUYECKYIO IHEPTUto)

'Y — rasoTypbuHHas yCTaHOBKa;

OrA — geTaHaep-reHepaToOpHbIA arperar;
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KNA — koadduumeHT nonesHoro AeUcTens;

K3C — TennoBble KOHAEHCAUMOHHbIE 3MeKTpUYEcKUe CTaHUuK;

MY — naporasoBasi yCTaHOBKa;

MCY — napocuHTesrasosas ycTaHOBKa;

CKB — cenektusHoe katanutudeckoe soccTaHosrieHue NOy;

CHKB — cenektuBHOe HekaTanuTMyieckoe BocctaHoBneHue NOy;

CCKIM — cynepceepxkpuTuyeckue napameTpbl (napay);

THY — TennoHacocHas yCcTaHOBKa;

T3 — TONMUBHBIN 3NEMEHT;

TOC — Tennosas anekTpuyeckas CTaHUuus;

T3OL — TennoanekTpoLeHTpans;

CCGT — koMBWHMPOBaHHLIN Napora3oBbiv LMKIT ra3oBov TYPOUHLI (8 omiu4yue om fpocmozo YUkia),
sensirowulicss aHanulickum eapuaHmom MCY;

CHAT — nepcnekTuBHas rasoTypbuHHas ycTaHOBKa C KackaAHbIM yBRaXHeHNeM BO3ayXa;

CHP — koMBUHMpoBaHHOE NPOU3BOACTBO TENMOBON U 3NEKTPUYECKOW SHEPruu;

DLN — kamepa cropaHus ¢ HU3KUM CyX1UM BbIBpOCOM OKCMAOB a3oTa;

EMS — cuctema akonorn4eckoro MeHeKMeHTa;

FGT — 06paboTka OTXOASALMX a30B;

NMVOC — HemeTaHOBbIE NeTy4Me opraHudeckne coeguHeHus;

NOy — oblee o6osHaveHne okcuaa asota NO, 1 auokcuaa asota NO,;

NOxRED — cokpaliieHHbIl BbIGpoc NOy;

PEMS — napameTpuyeckas cuctema KOHTPOIsl BbIOpOCOB;

TOPHAT — T1ypbuHa, paboTatoLias Ha BNaXHOM BO3ayXe, rae Bo3ayX NoAaeTca B KOMNpeccop.

4 Hauny4wwue [OCTyNHbIe TEXHONOINMM Ha 3Tanax CXuraHus
razoo6pasHoro Tonnuea

4.1 O6WwmMe NonoxeHun

TexHonorun cxuraHusa rasoobpasHoro Tonnmea, cBA3aHHbIe ¢ 3TUM MnokasaTenu Bblbpocos/c6pocos
1 NoTpebneHus cbipbsl, 3HEPrMM UNKU AuanasoHbl Nokasatenein, NnpeAcTaBneHHble B HacTosilWeM cTaHgap-
Te, OLUeHMBanM ¢ MOMOLLbID MeToda nocnefoBaTenbHbIX NPUBAWKeHWUIA, BKIlovalowero B cebs cnepayio-
Wwme aTansbl:

- naeHTUdMKaLMIO KINKOYEBbIX 3KOorMyecknx Npobnem Ansa cektopa, B KOTOPOM 06pasyloTcsi BbIBpoChI
B aTMocchepy, cOpochl B BOAY, OCTaTKW MOCHe CKUraHua, NPOU3BOAAT TEMSIOBYIO 3HEPIUIO;

- 3KCMepTU3y TeXHOMOTUIA, Haubonee NpUeMEMbIX ANs PeLeHUs1 TEXHUYECKUX U KIloUeBbIX 3KOMOoru-
Yeckux npobnem;

- MAeHTUMOUKALMIO HaUIYYLIEero YPOBHS 3KOMOrM4eCcKon pe3ynbTaTUBHOCTU Ha OCHOBE perfiaMeHTupy-
IoLMX AoKyMeHTOB EBponeickoro cotosa [1—4];

- 3KCMepTU3y YCIOBUIA, NPU KOTOPLIX AOCTUranuch 3TN YPOBHU pe3ynbTaTUBHOCTU, TakMe Kak 3aTparThl,
BO3AEMCTBME Ha OKpYXKatoLLyto cpefly, OCHOBHbIE NoByauTenbHble MOTUBLI Ans BHeapeHua HAT;

- ot6op HAOT 1 cBA3aHHLIX C HUMK NokasaTenei BeiIbpocos/c6pocoB U NOTPebneHUs Chipbsa U 3HepPruu
NS NPOMbILLIIEHHON OTpaciv B LienoM B cooTBeTCcTBUM co CtaTbein 2 (11) u Mpunoxexuem IV Aupektussbl [2].

MokasaTenun BbIGPOCOB/COPOCOB U MOTPEONEeHUA Cbipbsi U 3HEPrnK, CBSI3aHHbIe C UCMONb30BaHNEM
HAT, cneayet paccmatpuBaTb BMecTe € APYrMMU cneuuanbHbiIMU YCNOBUSIMW (Harnpumep, nepuogamu
ycpeaHeHus).

Ecnu nokasatenu notpe6bneHns cbipbs U 3HEPTUN ONUCAHBI Kak AOCTWXKUMbIE NPYU UCNOMNb30BaHUN KOH-
KPETHON TeXHOMOrMn Ui KOMBUHALMN TeXHOMNOTUIA, TO 3TO O3HaYaeT, YTO OHU MOTYT BblTb AOCTUrHYTHI MO
NCTeYEeHUM CYLLIECTBEHHOIO NepMoaa BPEMEHU Ha NPaBUIbHO IKCMTyaTUPYEMOM N TEXHUYECKU obCcnyxusae-
MOW YCTaHOBKE UNN B NpoLecce, B KOTOPOM UCMOMb3YIOT 3TU TEXHOSOMMW.

B HacTosleM cTaHaapTe NpeacTaBneHbl TEXHONOTUU U MepOonpUaTUs, KOTOPbIe paccMaTpPUBAIOT Kak
HAT, npuMeHsiemMble ANg NpeaoTBPaLLEeHUs U CoKpaLLeHUs BbiIBpocoB, 06pasyloLnxcs NpyU CXUraHum raso-
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obpa3zHoro TonnMea, U AN NoBbIWEeHUA TennoBon acdpekTuBHOCTU. Bee 8T TexHonormm kommMmepumnanmsnpo-
BaHbI.

Hactoswumi ctaHaapT yctaHasnusaet HOT, koTopble LienecoobpasHo NPUMEHSITL MPK OLLEHKe TeKyLL el
paboThl CyLLIeCTBYOLLE YCTaHOBKN USA NPU OLEHKE HOBOW (MPOEKTUPYEMOI) YCTAHOBKM MO CKUTaHUIO raso-
obpasHoro Tonnuea.

HAT, npeacTtaBneHHbIe B HACTOsILLEM CTaHAapTe, ABMAAIOTCS OPUEHTUPOM NPU MOA4EePHU3aLUA CyLLECT-
BYIOLLIE YCTAHOBKU UM HAMEPEHUN NPoBpecTn HOBYIO YCTaHOBKY.

CnepayeT npegycmaTtpuBath, 4TO MOTYT BbITb pa3paboTaHbl HOBbIE YCTAHOBKMU, KOTopble ByayT cOOTBET-
cTBoBaTh o6wen HAT unu okaxyTca addekTnBHee ee. Takke NpegnonaraeTcs, YTO Ha CYLLECTBYOLUX yCTa-
HOBKax MOXHO AocTudb ypoBHsl HOT nnu gobutbes 6onbliero ycnexa B KaXAoM KOHKPETHOM criyyae.

Takum obpasoM, 3TU OPUEHTUPBLI NOMOTYT NpU onpeaeneHn CooTBETCTBYIOLMX YCIOBUIA ANA YCTAHOB-
KW, ocHoBaHHOW Ha HAT, unu npu yctaHoBneHun obmx obsasatenbHbIX npasun cornacHo Ctatbe 9 (8)
Aupektuebl 2008/1/EC [2]. CnegyeT umeTb B BUAY, YTO MOTYT BbITb paspaboTaHbl HOBble YCTaHOBKW AN 40C-
TUXKEeHUsi NpecTaBleHHbIX 30eck nokasatenei HAT. Heobxoanumo yunTtbiBaTh, UTO CyLLECTBYIOLIME YCTaHOB-
Ku MOTYT NpubnuxaTbes K 06wmm nokasatensam HAT unu npeeocxoaunTb UX, YTO 06YCNOBNEHO TEXHUYECKOW U
9KOHOMMWYECKON NPUMEHUMOCTbBIO TEXHOJIOMMIA B KaXKAOM KOHKPETHOM Criyyae.

Mockonbky cnpaBoyHukn EC no HAT He ycTaHaBnuBalOT topuandeckn obasaTtenbHble HOPMbI, OHU
npeAHasHaveHbl AN obecnevyeHus npeacTaBUTENe NPOMBILUIIEHHOCTN, rocyaapcTe — dneHos EC u
0obL1ecTBeHHOCTU CnpaBoYHON UHopMaLMen 0 JOCTUXKUMBIX NokasaTensx BblGpocos/c6pocos u noTpebne-
HWUX NPU UCNOMb30BaHUM KOHKPETHBIX TexHoMoruii. CooTBeTCTBYIOLME NpedenbHble nokasatenu ana noboro
KOHKpPETHOro crny4as cnegyet onpegensts ¢ y4eToMm uenein Jupexktussl 2008/1/EC [2] n MeCTHBIX yCNoBUNA.

4.2 Mogaya (NocTaBKa) M TPaHCNOPTUPOBaHUE razoo6pasHOro TONNUBa U NPUCaAOK

HAT npepoTBpalieHnsi BbIBpocoB/cbpocoB, CBsI3aHHBIX C Nogavei (NOCTaBkol) U TpaHCNOPTUPOBaHM-
eM rasoobpasHoro TonsmBea, a Takke ¢ XpaHeHMeM 1 TPaHCTMIOPTUPOBAHUEM NPUCAAO0K, HAMPUMep TakuX, Kak
aMMuak 1 T.4., cBeeHbl B Tabnuubl 1 1 2.

Tabnwnuya 1— HAT nogaym (nocTaeku) U TPAHCMOPTUPOBAHNSA razo06pa3HOro TONNWBa U NPUCcagoK

Bospeincreue Ha
Marepuan A HAT
OKpyatoLLyto cpedy
MpnpoaHbIv ras JleTyumne BbIGpOCHI Ncnonb3oBaHue cuctem obHapyKeHWs yTeHek ra3oo6pasHoro Tonnm-
Ba M MEXaHVN3MOB aBTOMaTW4ECKOWM CUrHanuaauum
ObhekTnBHOE NCMONb- Wcnonb3oBanue Typ6yHbl ApoccenvpoBaHmns Ans yTunusauuy sana-
30BaHVe MNpuPOaHbIX pe-|ca SHeprun (3Heprocoaepxanus) rasaoobpasHoro TonnvMea, NogaBaeMo-
cypcoB ro nog AaeneHvem.
MpepBapuTenbHoe HarpeBaHue raszoobpasHoro Tonnuea nocpea-
CTBOM MCMOMNb30BaHNS ra3oB, OTXOASLMX OT KOT/a UK ra3oBom Typ6u-
Hbl

MpumevyaHnue—MoryT ObiITb WCNONb30BaHbl Apyrve raszoobpasHble TOMnuBa, HanpuMep CUH-
Te3-ras3 — npoaykT rasudukaumum TBepabIX TONNMB, Groras, Nony4YaemMblii U3 OTXOA0B, & TaKKe Yrorb U TBEPAbIe TOMNm-
Ba, rae npobnema eoi6opa HOT cTout oco6eHHo ocTpo.

BecnpyvmecHbIn Puck gns 6esonacHoc- HanopHble pesepByapbl Ans GecnpyvMecHOro XMaKoro aMmuaka
XUOKUA aMMnak|TM W 300POBbSA Niodel, | BMecTuMocTbio cebile 100 M3, ncrnonbayembie Ansi TpaHCNopTUpOBa-
(ecnu MCnonb3y- | CBA3aHHbIN C aMMUAKoOM | HUSI M XpaHeHnsl GeCNPUMECHOr0 XMOKOro aMMUaKka, AoXHb! 6bITb CKOH-
eTcs) CTPYVPOBaHbI C ABONHLIMM CTEHKAMM U pacronaratbCs nog 3eMnei.

Pe3sepByapbl BMECTUMOCTbIO 100 M3 1 MeHee AOMKHbI GbITb 3roTOB-
NeHbl C UCMONb30BaHNEM NpoLIecca oTxura.

C To4kmn 3peHnsa 6e30nacHOCTM MCMoNb30BaHUe BOAHO-aMMUaYHOro
pacTBopa MeHee OnacHo, YeM KCMoNb3oBaHne 6eCrpYMECHOI0 XUAKOro
amMmMmaka




Tab6nwuuya 2—HOT ans nogayn (Noctaeku) 1 06paboTkM razoobpasHoro TonNnMea U NpUcagok

MprmeHumocTb
SKONOrNHecKmmn SKcnnyaT?- Bospencreue Ha SKoHOMU-
TexHonorus LIMOHHbIN . Mpumevanne
adpdekt OKpYXaIOLLIO cpealy | YeCKWUn acnekT
MogaepHusaums onbIT
MpoekTupyembie °
NpeanpUsTHR NencTByoLLero
npeanpuAaTnaA
Wcnonb3oBaHue TypGogeTaHgepa Aansi| bornee BoamoxHo BoamoxHo Bbicokum Het HeT gaHHbIX
yTunusaumm (UCnonb3oBaHns) rasa, no- | apdekTmeHoe
CTaBMNsiemMoro nog [AaerneHneM € NO-| UCMONb3OBaHWe
MOLLbIO Fa30MNpoOBOAOB 3Heprum
MpeagapuTenbHoe HarpeBaHue rasoob-
pasHoro TOMMMBa MNyTeM YyTUNM3auuu
(Mcnonb3oBaHWsA)  SHEeprocoaepKaHusi
OTXOASLUMX ra3os
PerynsipHbii KOHTPONb MOLWHOCTEN ANsi| YMeHbweHne
nopauvu rasa u TpybonpoeoaoB pucka  yrpoasl
BO3HVKHOBEHUS
noxapa
epmeTuYHbIE NMOBEPXHOCTU C ApeHax- | MNpegotepawe- | BoamoxHo BoamoxHo Buicokun Het 3atpatbl Ha| CobpaHHble ApeHax-
HbIMW cucTeMamu (BKIIOHan HehTsHbIE | HUe  3arpsisHe- obpaboTtky Hble BoAbl Heobxoau-
cenapartopbl AN NpegoTBpalLEeHUst 3a-| HUA  MOYB M CTOYHbIX BOA | MO obpabaTbiBaTh
rpsI3HEHVsI MOYB M FPYHTOBLIX BOA B pe- | MPYHTOBLIX BOA, B MNpygax-OTCTONHU-
3ynbTaTe WUCMNONb30BaHWsl CMA304YHbIX Kax
macen)
B cnyvae CKB xpaHeHne ammmaka B| Bbonee Bbicokasi| BoamoxHo BoamoxHo Buicokun Menbwe pucka,| Het gaHHbIX
BUAE BOOHO-aMMWAaYHOrO pacteopa 6e3onacHocTb YeMm Mpu XpaHe-
HUW CXWKEHHOTO
ammuaka noa
AaBrneHnem

¢0ZvS d 1001
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4.2.1 MNMpumeHeHue ArA npu ucnonb3oBaHUU TEXHONOrMYECKOro nepenaga AaBNeHUNA TpaHc-
nopTUpyeMoro NpupoaHoro rasa

B CLA, ctpaHax 3anagHoi EBponbl U KOro-BoctouHolt A3vv nony4yunu pacnpocTpaHeHue AeTaH-
Aep-reHepaTopHble arperaThl (AFA) — ycTaHOBKW, NO3BONSIOLLME BhipabaThiBaTh 9MEKTPO3IHEPIUIO, a B HEKO-
TOPbIX Chy4yasx Takke TEnnoTy U Xxonod MOcPeAcTBOM WCMONb30OBaHUS TEXHOMOrMUYecKoro nepenaga
OaBreHNiA TpaHCNopTUPYEMOro NpupoaHoro rasa. Ha cerogHsawHuMiA AeHb HacunTeiBaeTcs 6onee 200 ycTaHo-
BOK €AVHUYHOM MoLHocTeio oT 250 go 7000 kBT.

MepBbIi ONBIT 3KCAMyaTaLUMu Takoro poaa arperaToB B Poccun nonyyeH Ha ycTaHOBKe, COCTOsILLIEN U3
asyx arperatoB AIA-5000 o6uwen mowHocTtbio 10 MBT (aBa arperata no 5 MBT kaxabiid) u 6onee 10 net
ycnelwHo paboTtatoweit Ha TOLU-21 OAO «MocaHepro». YcTaHoBKa HOMUHaNbHOM MoLHocThio 11,5 MBT BBe-
AeHa B akcnnyaTtauuo Ha CpegHeypanbckon FTP3C. Heckonbko arperatoB paboTaloT Ha 3neKTpocTaHLMsAX
Pecny6nukn Benapycb, B Tom uncne Ha Jlykomnbckon MP3C.

4.2.2 ®usnyeckue ocHOBbI U oLieHKa 3chdekTUBHOCTU paboTel ANA

Kak 13BecTHO, NoA3eMHbIN NacT NpUpOAHOro rasa XxapaKkTepusyeTcsl BLICOKAM [aBlEHUEM, KOTOpoe
MCNOMb3yT AN TPaHCNoOPTUPOBaHUS MPUPOAHOro rasa no MaructpanbHbIM Tpybonposogam Ha 3HauUTerb-
Hble paccTosAHUs K MecTy noTpebneHus. MNpu cxuraHum rasa B NPOMBILLIIEHHOCTU UK B GbITY ero gasneHne
OOMKHO ObITb 3HAYUTENbHO CHUKEHO MO CPaBHEHWIO C AaBleHNMeM B MaructpanbHbix Tpybonposogax. 1o
CHWXEHWEe OCYLLeCTBAT 0ObIYHO MyTEeM ApoccernnpoBaHus.

OrA npeactasnsieT coboil yCTPOUCTBO, B KOTOPOM 3HEPrusi MOToka TpaHCMopTUPYeMoro NpupogHoOro
rasa npeobpasyeTtcs cHayana (c noTepei AaBneHUs U TeMnepaTypbl) B MEXaHUYECKYIo 3Hepruto B AeTaHae-
pe, a 3aTeM B 3/1eKTPUYECKYIO 3HEPrui0 B reHepaTope. CyllecTByeT Takke NpUHLMNManNbHas BO3MOXHOCTb
Mone3Horo UCronb3oBaHus xonoaa, obpasyloLerocs B pesynbTarte pacluMpeHus NoToka rasa B geTaHaepe, a
Takke NonyveHus Tenna.

Takum obpasom, ecnu NpupogHbIv ras nocne [FA cpasy HanpaenseTcs Ha oxuraHue, 3 ekTUBHOCTb
ncnonbsoBanna JFA Ansg nonyyeHnst anekTposHeprum HeobxoauMo onpeaensaTb C y4e€TOM TOro, Kak OH
MOBMMSIET Ha TEXHUKO-IKOHOMWYECKUe nokasaTenu, B YacTHOCTU Ha pacxod TOnnMBa BCEW YCTAHOBKW B
Lerom, BKioyas rasoucnornbaytollee obopygosaHue, No CpaBHEHUIO C TEM CRyvaeMm, Koraa CHKeHve aasne-
HWs1 rasza NPOUCXOAUITo NyTeM ApOoCcCenMpoBaHuns NoTokKa.

Mpw onpegenenun addektueHocTh paboTel [iMA, koraa HenNb3sA He y4nTbIBaTb €ro BAUsIHWE Ha Nokasa-
Tenm paboTbl 0CHOBHOIrO 060pyA0BaHUA, cneayeT BbIAENATL [iBa BapuaHTa ero UCMonb30BaHus:

1) Ha npeAnpUATUN, NPON3BOAALLEM 3NEKTPOSHEPIUIO;

2) Ha npeanpusiTUK, He NPOU3BOAALLIEM SMEKTPOSHEPTUIO.

K nepBbIM OTHOCATCS BCe Tennosble anekTpuyeckue ctaHuum (KOC n TIOC), TonnMBoM ANst KOTOPbLIX
ABMAETCA ras, Ko BTOPbIM — BCe OocTalbHble NoTpebutenu rasa kak Tonnvea, umetowme ceou MPI: otonu-
TernbHble U NPOMBILUNEHHbIE KOTENbHbIE, 3aBOAbI LLBETHOW U YEPHOW MeTarutyprum, 3aBoibl XMMUYECKOM Npo-
MbILWeHHOCTM 1 T.M. Ucnonb3oBanue A A Ha anekTpocTaHuusIX No3sonsieT NMMbo yBenn4uTb pacnonaraemMyo
MOLWHOCTb (CregoBaTenbHo, 1 NPOU3BOACTBO 3MeKkTpoaHeprum Ha TAC), nubo, ocTasnasa obulyio BeipaboTky
T3C nocToAHHOR, NPOU3BOANTL HYacTb ANeKTPo3Heprumn Ha [IFA ¢ NOBLILLEHHON MO CPaBHEHWIO ¢ NApOTYpPOUH-
HbIMW yCTaHOBKaMU 3hPeKTUBHOCTbIO, CHUXasi MPON3BOACTBO SMIEKTPO3HEPIM Ha NapoTypObuHHOM o06opy-
AosaHun. MepBbI N3 PaCCMOTPEHHBIX BapUaHTOB XapakTepeH Anst AeULMTHBIX 3HEProCUCTEM.

B o6oux cny4vasx acpdhekTMBHOCTb Ucnonb3oBaHus [AFA Ha TOC MoxeT ObITb onpeaeneHa no u3MeHe-
Huto nnbo KM anekTpocTaHuumM Mo NPOU3BOACTBY 3MEeKTpoaHeprun, Nnubo yaenbHoro pacxoga Tenna Ha
BbIpaBOoTKY 3MeKTposHeprim, NMbo yaenbHoOro pacxoda YCrioBHOrO TOMMBa Ha BbIPABGOTKY 3NeKTpo3Heprum
nocne BkrtodeHus A, Mpu aTom nokasaTenu A0MKHbI oTpaxaTb paboTty Bcenn TOC B Lenom.

4.2.3 BknwdeHue [lA B TennoBble CXeMbl 3NMEKTPOCTaHLUN

CyLlecTBYIOT HECKOMbKO OCHOBHBLIX CXeM ucrnonb3oBaHusa [AIA Ha anekTpocTaHumsax. B HacTosiwem
cTaHAapTe pacCcMOTPeHbl Criydau, koraa ras nogorpesaeTcs Tonbko nepea AFA, BKNOYEHHBIM B TENNOBYHO
cxemy TOL.

4.2.4 JneKTPOCTaHLMU KOHOEHCALMOHHOro TUNa

petoweit cpedon B [AlA siBnsieTca nap ogHoro Us tennodukaumoHHeIX 0TOOPOB napa U3 TypouHbI.

Bo3MoxHbI pasnunyHble BapyuaHTbl Ucnonb3oBaHus AIA Ha afekTpocTaHuMAx ¢ TypbuHaMmu KoHaeHca-
LIMOHHOro TUNa, 3aBucsLme ot pexxuma paboTbl KOC, a Taioke oT pexvuma paboTbl 3HEprocucTeMbl, B KOTOPYHO
OHa BXoguT. B HacTosiLeM cTaHaapTe onucaHbl ABa Haubornee BaXHbIX U3 HUX.

B nepsom BapunaHTe nocne BkntoveHus [iFA B Tennosyo cxemy anekTpudeckan mowwHocTb KOC octaeT-
€Al HeM3MeHHoW. [na 3Toro MoLHOCTL NapoBbIX TypbuH nocne skmoveHusa AFA gomkHa ObiTb CHUXeHa Ha
BEMYMHY AOMOMHUTENBHON MOLLHOCTK, BblpaboTaHHou A, 3a cyeT usMeHeHus pacxoaa napa Ha TYpOuHbI
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N COOTBETCTBEHHOMO U3MEHeHUs pacxofa Tonnuea B KoTnax. Takol BapuaHT ucnonb3osaHus [FA xapakre-
peH ANs 3neKTpocTaHUui, paboTatolmx B dHeprocucTeMax ¢ U3GbITOYHOW MOLLHOCTbLIO.

Bo BTopom BapuaHnTe [IIA BknioyaeTtca B Tensosyto cxemy KOC npu nocTositHHOM (HOMUHaNbHOM) pac-
xofe napa Ha TypbuHbl. Takoil pexxum ucnonb3osaHus [IFA xapakTepeH Ans 3NeKTpocTaHLMA U 3Heprocuc-
TeMm, paboTalowmx ¢ AedULIMTOM 3neKTpuIeckorn MOLLHOCTM. Mpu 3TOM NPOU3oHAET CHUXKEHUE BbIPAGOTKN
3MEeKTPUYECKON SHEePrim 3a cHeT CoKpaLLeHUA pacxoda napa Yepes 0TCEeKU TYPOUHbI, pacnofoXeHHbIE HKe
MmecTa oT6opa. OaHako npu atom JIA 6yaeT BbipabaTbiBaTh AONONHUTENBHYIO 3NEKTPUYECKYIO 3HEPTUIO.
NameHeHWe obLien BbipaboTku anekTpocTaHumMn GyaeT NonoxuTesibHbiM, eCrnv 0NONMHUTENbHAs 3NEeKTPoa-
Heprus, BeipaboTanHas [FA, npeBbICUT NOTepu BbipaboTk NapoTypBUHHON YCTaHOBKU.

PacueTbl, NnpoBeaeHHble Ans sHeprobnokos ¢ TypbuHamm K-300-240, nokasbiBakoT, YTO NPU BKAOYEHUN
A B TennoByto cxemMy 3Heprobsioka yaebHblii pacxo/ YCIOBHOMO TONMUBA Ha NPOU3BOACTBO 3MEeKTPO3Hep-
TMK MOXeT BbITb CHUXEH NpuMepHo Ha 2—3 r/(kBT - u).

4.2.5 TennoaneKkTpoueHTpanu

Mpetowwien cpenoin B TennoobMeHHUKe noaorpesa razoobpasHoro ToNnuBa sSBNsieTcsl NpsiMasi ceTeBas
Boga T3U.

Mocne TennoobmeHHUKa noAorpesa rasoobpasHOro ToNnuBa npsiMasi ceTeBas Bofa HanpaBnseTca B
TpybonpoBsog obpaTHol ceTeBo BoAbl. [AnA obecneyeHusl NOCTOSHCTBA TEMNOBON Harpysku TOL, a Takke
Aans cobniogeHus TemnepaTtypHoro rpaduka B 3ToOM crnyyae HeobxoaMmo nubo nogaeath AONONMHATENbHOE
KONMMYeCTBO napa B rofioBy TYpOWHbI, MM60 U3MEHATL NoNoXeHue AuadparMbl.

CornacHo npoBeAeHHbIM pacyeTam ysenuyerne KIMNA TOL no BbipaboTke aneKTpo3Hepruu npu BKIo-
YeHun 1A B ee TEMMoBYIO CXeMy CUIIbHO 3aBUCUT OT TOTO, MO KakoMy rpacuky (TennoBon Uy aMeKTpudeckoi
Harpyaku) paboTtaet TOU, u moxeT coctaButs 0,5 % — 0,8 %.

4.2.6 MNapora3oBble yCTaHOBKU

[ns NOoBbILWEHNS 3KOHOMUYHOCTU BbIPabOoTKN 3NEKTPO3HEPTMU U TENNOTHI B HacTosllee Bpemsl pac-
cMaTpuBaoT pasfnyHble BapuaHTbl UCNOMb30BaHWA NaporasoBon TexHonoruu. Mpu aTom nNpegnonaraetcs
Kak ncrnonb3oBaHue MY B kayecTBe UCXOAHbIX anemeHToB TAC, Tak 1 NpUMeHeHUe NaporasoBo TEXHOIO-
M1 4ns ModepHn3aLUmmn CyLLecTBYIONX 3Heprob1okos nyTeM HaacTpoiku ux Y. O hekTUBHOCTL HEKOTO-
pbIX BapuaHToB cxeM MY MoxeT 6biTb NOBLILWEHA 3a cHeT BKYeHUs B ux coctas AFA. Takumu MoryT 6biTb
CXeMbI, B KOTOPBIX B TOMKY KOTMa HE TOMbKO NOABOAUTCA TENNO AbIMOBLIX razoB I'TY, HO U AOMNONHATENLHO
cKuraeTcs rasoobpasHoe Tonnmeo.

3TN cxembl MOryT GblTb MCMOMb3OBaHbl Talke NPU MOAEPHU3AUNU CYLLECTBYIOWNX 3HEProGnoKoB.
B panHoM BapuaHTe YacTb rasoobpasHoro Tonnuea noctynaet B [TY, a yacTb — Yepes peayuupyloulee
YCTPOMCTBO B KOTes. YcTaHOBKa mapannenbHo pegyuupylowemy yctpoictey A nossonuT sbipabotathb
AONOMHUTENbHOE KONUYECTBO 3M1eKTPO3HEPrU U NMOBLICUTL 3chEKTUBHOCTL YCTaHOBKM B LienoM. O4eBngHo,
YTO AOMW YTUNU3MPYEMOro Tenna B obem nogseAeHHOM Terie MOoryT ObiTb PasnnyHbIMA Y pasnnYHbIX Bapu-
aHTOB CXeM, 1 COOTBETCTBEHHO pasnuuHbiMu ByayT pacxoabl ra3006pa3Horo TonnuBa, NPOXoasaLero Yepes
OrA, n mowHocTH aeTaHaepa.

4.2.7 Wcnonb3oBaHWe TeNnoBOro Hacoca AnsA nogorpesa rasoo6pa3Horo TonnuMea nepea AeTaH-
Aepom

MpeanoxeHHasa cxema NO3BONSET YCTaHOBKE paboTaTb U B aBTOHOMHOM PEXUME MPU HANU4YMn TONbKO
HU3KOMOTeHUManNbLHOro UCTouHrka Tenna. MpuHumn paboThbl Takoi yCcTaHOBKM onucaH B [5).

a3 BbICOKOro AasneHust no Tpybonposoay noctynaeT B TENNOOOMEHHUK, rpetoLLeit cpeaoi B KOTOPOM
CMYXUT HU3KOKUNALWWASA XUAKOCTb KoHTypa THY, HanpaBnsiemas B TennoobMeHHUK KOMMPeccopoMm, Bpallae-
MbIM 3nekTpoasuraTenem. Huskokunsiwas XxuakocTb, oT4as TENo B TenoobMeHHNKe, paclumpaeTca B 4poc-
ceflbHOM BeHTWUNe, Nocne Yero nocTynaet B ucnaputens, rae ucnapsetcs 3a c4eT HU3KOMOTeHUManbHoro
Tenna n nogaeTca Bo BXoAHoW naTpybok koMmnpeccopa. HarpeTbii B TennoobmeHHUKe ras BbLICOKOro gasne-
HUA noctynaeT B AeTaHAaep. Nocne coBeplueHUs MeXaHU4eCcKON paboThl U pacluMpeHusl B geTaHaepe ras
noctynaet no Tpy6onpoBody HU3KOro AaBneHus Ans ganbHenlwero UCnob3oBaHus, a MexaHudeckasa pa6ota
rasa, nony4yeHHaa B geTaHaepe, npeobpa3syeTcs B 3MeKTPUYHECKYIO 3HEPruio B aniekTporeHepaTope. Yactb
MoJSTy4eHHON B 3MeKTporeHepaTope 3EeKTPUYECKOW 3HepPrun Ucnonb3yeTcsa AN npusedeHus B AenCTBUE
anekTpoasuratens komnpeccopa. M3bbiTok anekTpoaHepruum, BelpaboTaHHOW 3MeKTPoreHepaTopoM, MoXeT
6bITb UCNONBL30BaH ANs ANEKTPOCHabXeHUs BHELIHUX NoTpebuTtenei.

4.3 MNepcneKTUBHbIE TEXHOJIOTUM CKUTaHUA ra3oo6pasHoOro Tonnuea

4.3.1 Katanutuuyeckoe ropeHue (6ecnnameHHoe ropeHue)

KatanuTudeckoe ropeHne — ropeHue Tonnuea 6e3 nnameHu.

3TOT Npouecc AaeT TO Xe camoe KOMUYECTBO 3HEPTUK, YTO N CUCTEMbI FTOPEHUs, B KOTOPLIX UCNONb3yeT-
csl nnams, Ho Npu 6onee HU3KOW NUKOBOW TEMMepaType, HaxoAALWENCs HKe nopora, Ha KOTopoM hopMupy-
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toTcst NOy. 910 AocTuraeTcsl NOCPeACcTBOM ropeHUs Ha KaTanuTu4eckoin NoBepXHOCTU, U3rOTOBMEHHON Ha
OoCHOBe nannaaus. MNockonbKy TemMnepaTypHbIA AuanasoH, B KOTOPOM KaTanusaTop SIBMSIETCSl aKTUBHLIM,
OorpaHuUYeH Kak HWKHUM npeaenom (HeocTaTouHas akTUBHOCTL), Tak U BEPXHUM npeaenoM (aerpagauus),
npoLecc cropaHnsi COCTOMT U3 Tpex cTaauii:

- npegBapuTeNnbHOE ropeHWe B MHTErpMpoBaHHOW Kamepe npeaBapUTesflbHOro ropeHust NnoBsblllaeT
TemnepaTtypy noctynatwLlein cMmecu ras/Bo3ayx Ao yposHs, Tpebyemoro ansa Toro, 4Tobbl kaTanusaTop cran
aKTUBHBIM. OTO NPUMEHSAETCH rNaBHbLIM 06pa3oM B YCNOBUAX HU3KUX Harpy3ok. O6bIMHO B kKaMepe npeasapu-
TeNbHOro ropeHnst UCMonb3yeTcs TONbKO Manas YacTb TONNUBA;

- KaTanuTu4yeckoe ropeHue NnpoucxoauT Npu OTHOCUTENbHO HU3KUX TeMmnepaTtypax, npegoTeBpallas
Takum obpasom chopmuposarHme NOy. Ho 3aeck cxuraetca He Bce TONNUBO, NOCKOMBbKY 3TO MOXET CANLLIKOM
BbICOKO MOAHATb TemMnepaTypy katanusatopa, 4To npuseaeT K ero noppexaeHuo. TexHonorns katanutudec-
KOro ropeHus saBnseTca Hanbonee nepcnekTUBHOW, ogHako MHopMauua, NpeaocTaBnNeHHas U3roToBUTENs-
M, 6asupyeTcsa B OCHOBHOM Ha AeMOHCTpaLMOHHBIX o6pasuax. Katanutuyeckoe ropeHue 6bino 4OCTUTHYTO
TONbKO Ha 3KCNepUMeHTanbHOM razoBon TypbuHe mowHocTbo 1,5 MBT. MNpuMeHeHne TeXHONOrUU KaTanuTu-
YEeCcKOro ropeHust Ha razoBoi Typ6uHe MoHocTblo 170 MBT HaxoauTcs B cTaavu pa3sutus. Mpu ucnonbsosa-
HWK 3TON TexHornorum yposH NOy ByayT cocTaBnATb, Kak oxuaaeTca, meHee 10 Mr/HM3;

- ropeHue ogHopoAHoON cmecK (OcTaBLUasiCA YacTb TOMNMBA CKUraeTcs B yCnoBusix 6eaHon TonnaneHon
cMecn). VickniovaeTcs HeyCTONYMBOCTL NIaMeHn, NOCKONbKY TemrnepaTtypa BXOAHOMO 0TBEPCTUSA 3TON 30HbI
[JOBOMbHO BbiCOKas 13-3a NpeALlecTBYIOLEro NpoLecca KatanuTuieckoro ropeHusl.

4.3.2 OxnaxpeHune napom

Opyroi nepcnekTnBHOM pa3paboTkon B 06nacTu rasoBbIX TYpOUH siBNsieTCs oxnaxaeHue napom BMECTO
oxnaxaeHunsa sosgyxom. OBblYHO BO3OyX, U3BMEKaeMbI U3 ra3oBOM TypOUHBI KOMNPECCOPOM, UCMOMb3YIOT
ONs1 OXNaXAeHNs Bana 1 fionaTok TYPOuHbI.

KonuyecTtBo oxnaxgatollero sosgyxa coctasnseT Ao 20 % — 25 % noTtoka Bosayxa U3 Komnpeccopa.
M3BneyeHHbIn BO3AYX HEAOCTYNEH AN NpoLuecca ropeHus, a Takke TepsieT aBrneHue BO BpeMsi poTeKaHus!
yepes y3kue KaHarbl B rionatkax TypOuHbl, 4TO NPUBOAUT K CHXKEHUIO 3hheKTUBHOCTM rasoTypOUHHOrO Npo-
uecca. OTM HeJOCTaTKM YCTPaHSOT UCTIONL30OBaHUEM NMapa BMECTO cXKaToro Bosgyxa. OxnaxaeHue napom
achdekTMBHEE OXNaXAEHUA BO3OYXOM.

B TypbuHax, ynoMsHyTbIX BbilLe, UCTIONb3YHOT 3aKPbITYI0 CUCTEMY oxnaxaeHus napom. MNap oxnaxaaet
ropsiune getanu, Takve kak nonatkv TypbuHbl, nepexoaHble anemeHThl U ap. Ucnonb3yemblii nap He cMeLun-
BaeTCsi C OCHOBHbIM MOTOKOM rasa, ugayuum yepes TypOuHy (kak B OTKPLITOW cuUcTeme), a HanpasnseTcs
Hasag K NapoBoi cMCTEME, FAe OH MOXET PacLLUMPATHLCS Kak Nap, BO3BpaLlaemMblil U3 TypbuHbl 4rist BTOPUYHOIO
neperpesa. Map 415 oxnaxaeHusi 3BNeKaT U3 cona Nnaposoun TypbuHbl BbICOKoro agasneHust. MNMap nostop-
HO HarpeBaloT 4O TeMnepaTypbl NPOMEXYTOUYHOro Neperpesa, 3aTeM CMeLnBaT C NapOM NMPOMEXYTOUYHOIo
neperpesa U3 KOTNa-yTUIM3aTopa U HanpaensaloT B YacTb cpeaHero AasneHus TypbuHbl Ana ganbHenwero
paclumpeHunsi. Oxnaxaatowmnii nap He 3aTparMBaeT rMaBHbIA NOTOK, NPOXOASALNA Yepes ra3oBylo TypouHy.
Mpu aTom AoMKHO BbITb UCKMOYEHO NOTpebneHne Boabl.

Mpu ncnonb3oBaHUM OXMaXaeHUs NapoM TeMnepaTypa BXOAHOro oTBepcTusi TypbuHbl yBenMumMsaeTca
6e3 Kakoro 6bl HY ObINO yBENMYEeHUsT TeMnepaTypbl cropaHus. B pesynbTate nosbiweHnst apdeKTUBHOCTU
aoctuiraloT 6es ysenndeHus eelbpocos NOy. OxnaxaeHne napoMm BMECTO OXNaXOAEeHUs BO3[yXOM 3Haum-
TeNbHO coKkpallaeT KONIMYeCcTBO Bo3ayxa, 3abupaeMoro us komnpeccopa, U Takum obpasom cHuxkaeT noTpeb-
neHne aHeprum KOMNPECCopPoM, YTO Takke NPUBOAMUT K NoBbiweHuto obiero KM razosoit TypbuHbl. C aToi
HOBOW TEXHOMOMMEN OXMaXKAeHUst MOXKET BbITb JOCTUTHYTO NOBbIWEHUE 3D(PEKTUBHOCTU NApOrasoBoro Lykna
Ha 2 %, 1 MoxHo oxunaaTb KIMA, paeHbin 60 %.

4.3.3 Mpouecc ¢ ucnonb3oBaHnem TypouHsl TOPHAT

B aTom npouecce Bo3gyXx yBraxHAETCS Ha BXo4e B KOMMAPeccop MocpeACTBOM BMPbLICKUBaHWUA BOAbI.
BnpbickuMBaHWe Takke BO3MOXHO NMOCe kaxaol cTyneHu komnpeccopa. 7o nosbiwaet KM raszosoit Typ6u-
Hbl A0 55 % npu TeMnepaTtype Ha BXOQHOM OTBEPCTUM, paBHoN 1200 °C, 4To siIBNSIeTCA CaMbiM BbICOKUM NoKa-
s3atenem KO ana uuvknos, onucaHHbIX paHee. [danbHelwee pasBuTUE rpouecca € UCNONb3OBaHUEM
Typ6uHbl TOPHAT B03MOXHO Npun BBOAE BOALI MEXAY PasfMyHbIMU CTYNEHSMU KOMMNpeccopa, Mo3ToMy BoAa
JomkHa 6bITb HarpeTa noa AaenexHveM. [Ina HarpeBaHUs BrpbICKUBAEMOW BOAbI UCTIOMb3YIOT BLICOKYIO TEM-
nepaTtypy oTXO4sILLMX ra3os.

4.4 [Ipyrue HanpaBneHus pa3sBUTMSA HauyylMX AOCTYMHbIX TeXHONOrUN

HekoTopble Apyrie NoTeHUMansHo BaxkHble HanpaBneHus passuTUs BKIoYarT B cebs:

- ynydlieHue matepuanos 1 ONTUMU3ALIMIO OXIaXAEHUS ANs TemnepaTypbl BXOAHOIo OTBEPCTUS, paB-
Hot 1500 °C gns rasoBbiX Typ6uH 1 1700 °C gnsa aspognHammuyeckin cBA3aHHbIX cUNoBbIX [TY;

- coKpalleHue KonM4ecTBa CxKaToro Bo3ayxa, UCrofb3yeMoro Ans cpeibl oXnaxaeHus;

- oXNnaxgeHue fonaTok ¢ NOMOLLbIO BHELLHEro noToka oxnaxaeHusa (BoAoN unn napom);

- WCNONb30BaHWe MOHOKPUCTANNMYEeCcKMUX NonaTok (B nepcnexkTuse);

- ynydleHue TeMnepaTypHOro noss Ha Bxoae B TYpOUHY.
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5 O6opyapoBaHue, UCNONb3yeMoe NpyU BHeAPEHUN HaUMy4LWnX AOCTYMNHbIX
TexHonormm

5.1 TpaguuMoHHO NpUMeHsieMoe o6opyaoBaHue

Haunbonee [ocTynHbl COBPEMEHHbIE AN3efbHble ABUraTeNn C SMEeKTPOHHBIM BMPbLICKOM TOMMMBa nog
BbICOKMM AaBneHnem. Kpome Toro, 6binn paspaboTaHbl ONTUMU3NPOBaHHbIE KaMepbl CrOpaHusi, YTO MOXeT
MPUBECTU K MOBBILIEHNIO 3KOHOMUW TOMNMBA, YMeHbLueHWo BbibpocoB NOy 1 Apyrnx razoobpasHbix BbIGpO-
COB, cokpallleHno 06pasoBaHus abima, oco6eHHo BO BpeMs nycka. Mo Bo3amMoxHoCcTH o6opyaoBaHue cnocob-
CTBYeT MUHMUM3aLWK BbIBPOCOB, Takux kak SO, 1 NOy. UToGb yMeHbILUTL BO3ASNCTBME Ha OKpYXKatoLlyo
cpedy MOpCKMX rasoTypbuHHbIX ABuraTenei, B kayecTBe cermeHToB HOT paccmaTpuBaioT crnegyowume
MepOonpuUsTUSA:

- Onsi HOBbIX ABMraTenei — BbIGOP Ansenen, KoTopble MOryT 4OCTUraThb Kak Bbicokoro Tennosoro KA,
Tak 1 HU3KOTOo cnekTpa BbIGpocoB/cOPOCOB;

- obecreyeHne MOCTaBKM U3 BEepPXHEN TOYKM MpoLecca, YTO MOXET AaTb MWHMMAsbHblE BbIGPOCHI,
Hanpumep, SO, TaM, rae TeXHOMOrMYecKniA ra3 MCnonb3ytoT B Ka4ecTse TOMMUBa,;

- Onsi bonbLUMX Au3enen criegyeT y4uTeIBaThb 3arnpasKy rasom ¢ hakernbHbIM MaciioM A1 BOCNIaMeHeHUs;

- onTMMUM3aLua Bbibopa BpeMeHW BNpbIcKa;

- 9KcnnyaTtauusa MynbTUreHepaTopa UM KoMmrnpeccopa B TeX ToYKax MOAKMHOYEeHNs Harpysku, KoTopble
MUHUMUINPYIOT 3arpsisHEHUE;

- ONTMMU3ALMS NPOrPaMM TEXHNYECKOrO 0BCMYKUBaAHNA N PEMOHTA.

B HacTosilee BpeMs ANA MHOTUX ra3oBblX OTOMUTENbHLIX arperaTtoB 1 KOTMOB AOCTYMHbLI ManoToKCUy-
Hble roperku (ropenku ¢ HU3KUM Bbixoaom NOy). Onu sisnsitoTca HOT MuHimusaumm Beibpocos NOy, XoTs 1x
ahpeKTUBHOCTL CreayeT oLeHuBaTb BMecTe ¢ noTpebneHnem Tonnuea.

UcnonbaytoT U gpyrie MeponpusiTUs Mo NoBbILEHWUH0 3HeproadheKTUBHOCTU MOPCKUX ra3oTypOUHHbBIX
yCTaHOBOK C 0HOBPEMEHHbIM CHIKEHWEM BbIGpocoB/c6pocoB, HanprMep Takue, kak KoOMGUHUpoBaHHoe Npo-
N3BOACTBO TEMN/IOBOW N 3MEKTPUYECKON aHeprum, Kotopble paccmatpusaloT B kadectse HAT. TexHomnoruum,
KOTOpble NOMOralT ONTUMMU3ALMN UCMONb30BaHUSA 06OPYAOBaHNA, HanpUMep OCHOBaHHbIE Ha MPUMEHEHUU
MEeTOOOB MPOWN3BOACTBEHHOrO KOHTPOMSA, Takke oTHocAT K HAOT. B sTom cnyyae rasosas TypbuHa siBnsieTcs
6230801, 1 NCMONL3YIOT NPOrHO3NpYyloLLee NporpammHoe obecnevyeHue Ans pacyeTa Bbl6pocos/cO6pocoB.
310 NporpaMmMHoe obecrneyeHne MoXeT Takke GbiTb MCMOMb30OBAHO ANA OpUeHTaLUMKU NepcoHarna Ha aKkcnsya-
TaUWOHHBIA ONTUMYM 47151 NPOCTBIX TYPOUH N MyNbTUTYpOUH. Takne cuctembl MOryT NOMOYb NepcoHany
6onee achdekTMBHO yNpaBNsATb BCE CUCTEMOI CropaHusl.

Opyras TexHonorus, Takas kak PEMS, ssnsaetca HOT ans npoekTupyembix 1 AeUCTBYIOWUX YCTaHOBOK
CKUraHus, SKCNyaTUpYoLWMXCs Ha paccTosiHuM oT 6epera. Cuctema npeanaraeTt akoHoMu4eckn adpdekTus-
Hble peLleHus ANs KOHTPOons 1 pacyeTa Beibpocos/cbpocoB. KpoMe Toro, ee Takke MOXHO UCNOMb30BaTb ANA
ONTMM3aLMM NPOLECCOB CropaHnsa 1 perfiameHTa TEXHUYECKOro 06Cny)XMBaHUS ra3oBbIX TYPOUH.

5.2 MasoBas Typ6uHa c oxnaxaeHUeM pereHepMpoBaHHbLIMU razamu

Bonblwas 4YacTb 3Hepriu, nNpousseaeHHon TypObUHOM, AOMKHa NPUBOAUTL B AENCTBUE KOMNPEccop.
Cnoco6 nosblweHUA 3chpeKTUBHOCTU rasoBoi TYypGUHBI COCTOUT B TOM, YTOGbI yMeHbLNTL paboTy, 3aTpaqu-
BaeMyto Ha cxaTue rasa B KOMnpeccope, oxnaxaas MoToK Bo3gyxa, uaywmin 4yepes komnpeccop. SHeprus
KoMmnpeccopa nponopunoHasnbHa obbemy notoka. TeopeTuueckn oxnaxgeHue nocne kaxaon cTyrneHn Kom-
npeccopa A0JPKHO AaBaTh 3HauUMTeNbHOEe cokpalleHue paboThl, 3aTpauMBaemMomn Ha cxaTue rasa B KoMnpec-
cope, 04HaKO Ha NpaKkTuKe BbINOMHAMO TOMbKO OrPaHNUYeHHbIe KONMYecTBa CTaAnuin OXnaXaeHus!.

Ecnu TemnepaTypa BbiIxoasLero U3 TypbuHel rasa Bbille TemnepaTypbl BO3AyXa Ha BbIXoe KoMrpecco-
pa, TO MOXHO YacTb Tensa oTXoAsLlero rasa nepefarthb K BO34yXy Ha BbiXxoAe U3 komnpeccopa. 3TO MoBbICUT
KMNA razoeoi TypbuHbl, noToMy 4To NoTpebyeTcst MeHbLUEe TONMNMBA AMsl Harpesa rasa Ao TeMnepartypbl, Tpe-
GyeMoi1 Ha BXOOAHOM OTBepCTUM TYPOUHBIL. DTOT BUA pereHepaLm MOXeT ObiTb UCNONb30BaH rMaBHbIM 06pa-
30M 49 ra3oBbIX TYPOWUH C YMEpEeHHOWN CTeneHblo CKaTusi raza B KoMnpeccope Win ANs rasoBbiX TypbuH ¢
KoMnpeccopamMu, UMeLLMMN OXNaXAEHWe.

KNA npoekToB, BKNoYaOLWMX B ceba NpUMMeHeHne pereHepaLuun, 1 KOMNPeccopos, UMEIOLLIMX OXTaxae-
HUe, MoXeT gocTuratb 54 % npu TeMmnepaTtype Ha BXOQHOM OoTBepcTuM TypbuHebl, pasHon 1200 °C.

5.3 Typ6uHa, paGoTalowas Ha BNaXXHOM Bo3ayxe

B Typ6uHe, paboTatoLein Ha BNaXKHOM BO3Zyxe, YBaXKHeHUe cxkaToro Bosayxa nocne Bo3ayLUHOro Kom-
npeccopa No3BosisieT yMeHblaTh TeMrepaTypy ckaTtoro Bosayxa. B uukne Typ6uHbl, paGoTatollein Ha Bnax-
HOM BO34yXe, BECb BO3AYX HAChILAETCS BOAAHBIM NapoM, YTO MO3BOSIAET YTUNM3UPOBaTh NOTepsiHHOE TeNso
13 oxnaguTensa KoMNpeccopa 1 U3 oTXOAALMX rasoB TYpOUHbI.

C nomoLLblo 3TOro LMKNa MOXHO UCTIONb30BaTh Gonbllee KONMMYECTBO pereHepupoBaHHOro Tenna us
OTXOAALMX rasos No CPABHEHWUIO C NPOLIECCOM MPOMEXYTOYHOIO OXNaXAeHUA U pereHepauun. TpyaHoCTb

9



rocCT P 54202—2010

peanuaaunmn 3TOro LiMKna COCTOUT B TOM, YTO CTaHAAPTHLIE rasoBble TypBUHbI HeMb3si UCMOMb30BaTh ANs 3TOo-
ro npouecca, NoToOMy YTO MacCoBbIil pacxod Yepes TypOuHY o4eHb BbICOK M3-3a HACbILLEeHNA BOAOW NOMHOro
obbema Bcero Boszyxa komnpeccopa. Boicokoe cogepxaHue BoAsAHOro napa B BO3AyXe AN rOpeHUst Takke
MOXeT co3aaTb Npobnembl Ans roperiok, XoTsl Npu UCMoNb3oBaHMM 3TOro NpoLuecca Gornee H1M3kas Kputudec-
Kasi cTeneHb cxatusi komnpeccopa npusoanT k 6onee seicokoMy KMNA. Aocturaetcs KMNA, pasHbIA npnbnvsn-
TenbHO 53 % npu TemnepaTtype Ha BXOAHOM OTBepcTUn TypOuHbl, pasHoit 1200 °C.

5.4 CHAT — nepcnekTuBHas rasoTyp6uMHHas ycTaHOBKa C KacKkafHbIM yBNaXHeHUEM Bo3ayxa

MepcnekTnBHasa Fa30Typ6|/IHHaﬂ yCTaHOBKa C KaCkagHbIM YBNaXKHEeHWEeM BO3yXa NO3BONAET MCNONb30BaTh
HM3KOe U BbICOKOE AaBMNeHWs rasa Ha oTAerbHbIX Barax (0csiX) ra3oBoi Typ6I/IHbI. OHa cocTouT 13 yxxe ncnonb3ay-
€MbIX B NPOMbILLUNEHHOCTX KOMNPEeCcCopoB 1 Typ6I/IH, YTO MO3BONIAET YBETMYNTDL MaccoBbI NMOTOK Yepes Typ6I/IHbI
3a CYeT HacCbILLEHHOCTN BOAOM. LlVIKJ'I BKItOYaeT B cebs NMPOMEXYTOUHOE OXNaXKaeHne Mexgy otaesibHbIMU KOM-
npeccopamMu, a TakkKe NoOBTOPHOE HarpeBaHne oTXoAdALlero rasa Mexxay otaeibHbIMn Typ6VIHaMI/I.

5.5 YcTaHOBKM, 3KCNNyaTUpyeMble Ha MOPCKUX nnaTtdopmMax

QkcnnyaTauna aHepreTUYecKNX YCTaHOBOK Ha ydYacTkax KOHTUHEeHTarnbHoro wenbga — bonee crox-
Has 1 onacHas Ans okpyXatwLwen cpedbl 3agada, Yem akcnnyaTauns 6eperoBbix anekTpocTaHumi. Kpome
TOro, 3aecb ocoboe 3HayeHne nMetoT rabapuTHele pasmepbl U Macca obopyaosaHus. [osTomy 3gech Takue
TEXHOMOrnK, Kak BrpbICKMBaHWe BOAbl U Napa, Tpebyolee Hannyus BbICOKOKAYEeCTBEHHOW YCTaHOBKN AN
OYMCTKM CTOYHbIX Bog, MM CKB ¢ OononHUTENbHLIM XpaHuiuweM Ans aMMuaka, He paccmaTpuBaloT B
kavectse HAT cokpalleHuns suiGpocos NOy.

BoobLue ans HOBbIX U MPOEKTUPYEMbIX Fra30BbIX TYPOWH, KOTOPbIE SKCNIyaTUPYHOT Ui MNAaHUPYIOT 3KCrya-
TUpoBaTb Ha MopckiX nnatdopmax, cokpalleHue Bbibpocos NOy MocpeacTsoMm WUCMONL30OBaHUSA MEPBUYHBLIX
MeponpuaTUin, Takmx kak DLN, paccmaTpusatoT B kadectBe HAT, ecnn 9T TeXHONOrMu AocTynHb!. CBSI3aHHbIA ©
HAOT yposeHb BbIGpocos NOy npu ncnonssosaHin DLN Ha rasoBbIx TypbuHax Himke 50 mr/Hm3. Mockonbky cTa-
6UNbHOCTL NTaMeHn HeoBXxoanMo NoAAEePXKMBaTb BO BCEM AManasoHe aKCyaTauMoHHbIX PeXUMOB, TO, BO3-
MOXHO, HepaLWoHanbHO NOAAEPXKMBATL CTyNeHYaToe CKUraHWe Ha HU3KUX Harpyskax, Hanpumep npu nycke u
paboTe ¢ YacTU4HoOW Harpyskoi. B aTu nepuoapl dhopmuposaHue NOy He yMeHbLIAETCS, U, CrieloBaTenbHO, Yac-
TOTa BO3HUKHOBEHMSI U NPOAOIKUTENBHOCTL TakMX NEPUOAOB AOIMKHbLI BbITb MUHUMU3VUPOBAHBI.

PekoHCTpyKLMS AeNCTBYOLMX Fra30BbIX TYPOUH Ha MOPCKMX NnaTdopmax — 3HauuTensHo 6onee gopo-
rOCTOSILLMIA NPOLLECC MO CPABHEHWIO C PEKOHCTPYKUMEN HazeMHbIX ra3oBblX TypbuH. Bo3aMoXHOCTL Nnepexoaa
Ha DLN-TexHonornio Ha OeMCTBYIOWMX MOPCKUX ra3oBbiX TypOUHaX orpaHMYeHa BbICOKMUMWU 3aTpaTtamu u
HegocTaTkoM MecTa A4 HOBbLIX TOMNMBONPOBOAOB UK kamep cropaHua. Ana MY Ha 6a3e aspognHamuyec-
KOro ABuraTtens, 4acTo UCMoNb3yeMblX Ha ydacTkax KOHTUHEHTanNbHOro wenbga, nepexon Ha DLN-TexHono-
TU0 3HAYUTENbHO CNOXHEee, YeM ANA NPoMbIWeHHbIX MY, Tak kak NPUXoANTCA MEHATL BeCb BNOK KaMepbl
cropaHus, 1 1n3-3a 6onbllero BHewWwHero guameTpa 651o0ka kamepbl cropanua npu DLN-TexHonorun rasosas
TypbuHa cMmellaeTcsl MO 0CeBON NMHUK. N03TOMY TexHUYeckoe nepeBoopyxeHne byaeT 3aBuceTb OT TUNA
TYPOUWHbI, CNOXHOCTU PaboT, cpoka aKkcniyaTauum u T.4. Ana AeNcTByoWMX ycTaHoBOK ypoBeHb HAT cneayet
onpeaenaTb B MHAMBUAYaNbHOM NopsAake.

[ns ymeHbLUeHUs1 BO3AEUCTBUA MOPCKUX rasoBbiX TYPOUH Ha OKpYyXaroLwyto cpeay B KauecTse cerMmeH-
ToB HAT paccmaTpusatoT cneayowime MeponpusTus:

- BblGop TypBUH, KOoTopble MOryT AocTuratb kak Bbicokoro Tennosoro KMA, Tak u HU3Koro cnektpa
BbIGPOCOB/COPOCOB, AN HOBBIX YCTaHOBOK;

- MCNONb30BaHNe ABYXTOMMBHBLIX TYPOUH TONBbKO B TeX Cry4asaXx, ecnm 3To HeobXoanumo ¢ TOYKK 3pe-
HUS 3KCnyaTauuu;

- MUHMMW3ALMA BpaLlaloLLeroca pesepea;

- obecnedveHne noctaeku razoobpasHoro TonNnMBa U3 BEpPXHEN TOYKM npouecca, YTo npegnonaraet
MWHUMarbHBIA AManas3oH napaMeTpoB ropeHust razoobpasHoro ToNnBa, Hanpumep KanopuiHoOCTU;

- obecneyeHne NocTaBkK rasoobpasHOro ToNnNMBa U3 BepxHero 6opToBOro CTPOEHUA N ra3oBoOro Npo-
Lecca, KOTOpbIA NpeanonaraetT MUHUMAanbHbIe KOHLEHTpauMKM coeauHeHW cepbl B LeNAX MUHUMU3ALUK
obpasosaHua SO,;

- sKcnnyaTauusi MynbTUreHepaTopa unm komnpeccopa B TouKax NoAKMoYeHUA Harpyskn, MUHUMU3NPY-
OLLMX 3arpsi3HeHME;

- ONTMMMK3aLMs NPOrpaMM TEXHUYECKOTO 0BCNYXUBAHUSA U PEMOHTA;

- onTMMU3auuMs 1 nogaepxaHune B paboyem COCTOAHUM CUCTEM BMyCKa W BbIXIONa, YTo nogaepXusaeT
nageHue AaBreHns HacTOMbKO HU3KO, HACKOSbKO BO3MOXHO;

- onTMMKM3aLuMsa npouecca AN MUHUMU3ALUMKN KoNM4ecTBa NoTpebnaemMon sHeprum u 3arpsasHeHui;

- yTURAu3auus Tenna oTpaboTaHHbIX ra3oB razoBon TypOuHbl B Liensax TennoobecneyeHuns nnatgopmel.

TexHomnorun, paccmatpusaemMble npu onpegenedun HAT ana npubpexHbIX COOPY>KEeHU, NnpeacTasne-
Hbl B Tabnuue 3.
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Tab6nwuuya 3 — TexHonorumn, paccmaTpuBaemsle Npu onpegeneunn HOT ans npuBpexXHbIX COOPYKEHWH

MpumeHumocTb
Bospencteue
. MpoekTu- Okennyara- Ha JkoHoOMU-
Textonorus SKonorueckui appext p’;eMble Mogepnuaauuﬂ LMOHHBIN ONBLIT | OKPYXaloWylo | Jeckun acnekt Mpumeyarine
OeWcTByloLLero
npeanpu- npeanpusTUs cpeny
ATUA
CHP MoBbiweHHan  addpexTne-| Bo3moxHO OrpaHnyeHo OrpaHnyeH KombuHnposaHHoe npowus-
HOCTb BOACTBO TENMOBOMN U 3Mek-
TpU4YECKOn 3Heprum
SIBMNSIETCS TAKKE MPUMEHN-
MbiIM AN COOPYXeHus
Mopckux nnaropm, HO
OOIDKHO 6bITb AOCTYNHBLIM
Tpebyemoe nNpocTpaHCTEo,
M gomkHa 6bITb NpuHATA
BO BHUMaHWE [AONONHU-
TeénbHas macca
KombuHuposaHHoe npo-| bonee addektmBHoe wuc-| OyeHb CUIBHO 3aBuMCUT OT | OrpaHuudeH bonbwwne
M3BOACTBO SHeprum OT| nonb3oBaHve 060pyaoBa-| KOHKPETHOro NOJOXEHNS KanutanbHble
HECKOMbKMX MECTOPOX-| HWS  Ansi  NPOW3BOACTBA| MOPCKOW nnardopmbl U Mec- 3aTpaThbl
AeHun unu nnatdopm 3HEPIUU, OAHOBPEMEHHO CO- | TOPOXAEHWS
Kpalawuee  KONUYeCcTBO
BbIGpocoB
OntMmnsaumst  aHepro-| MeHbluee noTpebnexnve | Bo3aMOXHO BoamoxHo Boicokun
notpebnsiolwero obopy-| SHeprMn o3Ha4aeT MeHbLLee
JoBaHus KONM4eCcTBO BbIGPOCOB
Mogenupoeanne napa-| OnTummusauus npouecca| Bo3amoxHO BoamoxHo Bbicokum
METPOB aKcrnnyataummu TypbuHel, oa-
HOBPEMEHHO CoKpallatowee
KONM4eCcTBO BbIGPOCOB
HenocpeacTBeHHbIN CokpalleHune BblIOpocoB | BoamoxHo BoamoxHo Bopa gomkHa nogaeartbesa
BMPbICK Napa Oy B Ka4yecTBe NMTaTenbHOW
BOAbI ANs KOTNOB, NoJaea-
HenocpeacTBeHHbIN CokpalleHune BblIOpocoB | BoamoxHo BoamoxHo éMou oA AaBneHuem, a
TaKOE Ka4YeCTBO U KOMW-
BMPbICK BOAbI Oy
4YecTBO 06bIYHO HegocTyn-
HO AnA npubpexHbiX WU
MOPCKMX COOPYKEHUM
NOyRED-razoebix Typ-| CokpaiieHue BbiGpocoB | BoamoxHo BoamoxHo
6vH NOy
PEMS YNyJlWeHHbIi  MOHUTOPUWHI | Bo3moxHO BoamoxHo Bricokui
BbIGpOCOB
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N OkonyaHue mabnuubi 3

[MpumeHuMocTb
Bospencreue
3konornyeckui MpoekTu- Okennyara- Ha OKOHOMM-
Texronorms adppexr pF;/eMHe MoPepnuaauuﬂ LIMOHHBIN ONbIT OKpY>KaIOLLYIO | YeCKUIN acnekT Npumeriarme
NEeUCTBYIOLLIErO
npennpu- npeanpusaTua cpeny
ATUA
Cheng-uvkn ¢ Bnpbickom [ OgHOBpeMeEH-
napa, korga Tenrno oTxogs-| Hoe cokpale-
WMX ra3oB U3 rasoBbIX TYP-| HUe BLIBPOCOB
6uH  uncnonb3dyetcA  Ans NOy, w noBbi-
Mpon3BoACTBa Napa Ha TOM | wenne addek-
Xe ypoBHe gaBneHuA, YTo N| tupHOCTU
B ra3oBou TypbuHe
Kamepa cropanust ¢ mano-| CokpauwieHue CraHpgaptHasi| BoamoxHo, DLN peako npu- Texnonormm DLN vawe npume-
ToKcnuHow ropenkoit (DLN) | BeiGpocos NOy [ TexHonomms DOCTYNHO B MeHsieTcsl  ans HAIOT HA MEXaHU4ECKUX ABUra-
Ans1 HOBbIX KayecTBe rasoBbix  Typ- Tensix. ATo obbsICHAETCA TeM,
rasoBbIX Typ-| nakerta mepo- 6uH, akcnnyaTtu- uT0 44 % rasoBbix TypbuH, 3Kkc-
6uH npusiTMA  Npy| pyembiX B MOpe nnyatMpyembix Ha Mope u B
PEKOHCTPYKLUK, npubpexXHON 30He Ans Bblpa-
HO He Ans BCeX 60TKM 3NEeKTposHepmn, — Typ-
TMNOB TYPOUH 6UHbI ABYXTOMIIMBHOIO TMNA
KoHuenuus askoHomu4Horo | CokpaleHue BoamoxHo HeBo3moxHO Bbicokum «lMpockok» | Cneunduka
asuvrarenst BbiGpocoB NO, aMmmmaka npeanpuaTusi
CKB CokpalueHue Bcneacteue nnowaam (raba-
BbIGpocos NOy PUTOB) N MacChl TaKUX CUCTEM,
a TaKke 4acTUYHO BCrieficTBUE
npobnem, CBA3aHHbLIX CO 370-
poBbeM niofen n ux 6esonac-
HOCTBIO MPU  XPaHEeHUn MU
MaHUNYNUPOBaAHUM C ammua-
KOM Ha MOpPCKMX MnaTtdopmax,
3TN TEXHONOIMMMW HENb3s NPUMe-
HATL W paccMmarpuBaTb B Ha-
cTosllWee Bpems Kak BapuaHT
ANA NpUBPEXHBIX U MOPCKNX
COOPYXEHUN
Cheng-uvkn ¢ Bnpbickom [ OpgHOBpeMeH- BoamoxHo

napa, korga Tenno oTxoas-
WMX ra3oB U3 rasoBbIX Typ-
6uH  uncnonb3dyetca  Ans
Npon3eoACTBa Napa Ha TOM
Xe YpOBHEe JaBNeHUs, 4TO U
B ra3oBov TypbuHe

HOe coKpaLlle-
HUWe BbIGpoOCOB
NOy 1 nosblwwe-
Hue addekTnBe-
HOCTH
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6 Tennosas achdekTBHOCTL (Tennosou KIN) npeanpmaTtiin, Ha KOTOpPbIX
CXMraloT razoo6pasHoe TOnnmBo

6.1 O6wue nonoxeHun

[na cokpallieHnst BLIBPOCOB NapHUKOBLIX rasos, B YacTHocTi CO,, obpasytowmnxca npu CXUraHum raso-
o6pasHoro TONMMBaA Ha TakUX YCTAHOBKAaX, Kak ra3oBble TypbuHbI, ra3oBble ABUraTeny n rasoBble KOTIbl, B
kadyectBe HAT BLICTYNalOT TEXHONOMMA MOBLILLEHUS TENOBON 3(h(PEKTUBHOCTN YCTAaHOBKU U COOTBETCTBYIO-
LiMe aKcnnyaTalMoHHbIE MEpPONpUSTUS.

BTopuyHble MeponpuaTus, HanpuMep ynaenusaHue u yaanesue CO,, noka HaxoAATCA Ha paHHen cTa-
Aun pasBuTus. DTN NepcneKkTUBHbIE TEXHOMOMMN MOTYT CTaTb AOCTYMHLIMK B 6yaylem, HO B HacTosLee Bpe-
Ms1 UX HEeMNb3sl paccMaTpuBaTh B kadectee HAT.

OHeproadpeKTUBHOCTL paccMaTpyBaloT Kak yAenbHbI pacxoq Tenna Ha 1 kBT - 4 anekTposHeprum
(oTHOLLEHME 3HEeprun NogaBaemMoro TOMIBa K SHEPrUK Ha rpaHuLE BbIXOAA U3 3NEKTPOCTaHUNUW) U KakK 3Hep-
roacheKTMBHOCTb 3MEKTPOCTaHLUMK, KOTOpas 34echb SABNsieTcss obpaTHOW BenUUYUMHON yAenbHOro pacxoaa
Tenna, T. e. NpeAcTaBnseT cobon OTHOLIEHUE NPOU3BEAESHHOW IHEPIUA K IHEprun nogasaemoro Tonnuea.
OHepruio ToNNMBa U3MEPSIIOT Kak yaerbHYo TEeNoTy cropaHusl.

[nsa npeanpuaTyii, Ha KOTOPLIX CXKUraloT razoobpasHoe TOMMBO, KOMOGUHUPOBAHHBIN ra30TYPOUHHBIN
umkrt u CHP — ¢ TexHU4eCcKor TOUKM 3peHnsi camble acbeKTUBHBIE CpefCcTBa NOBLILLEHUA 3HeproaddeKkTus-
HOCTU UCMONb30BaHUS TOMMMBa CUCTEMON 3HeprocHabxeHus. MoaTomy B kavecTBe nepBoro BapnaHta HAT
cnegyeT paccMaTpuBaTb KOMOUHUPOBaHHBINA LIMKITMYECKAA PEXUM U KOMBUHMPOBaHHOE NPOU3BOACTBO Ten-
NOBOW U 3NEKTPUYECKON 3HEPTUM, T. €. BO BCEX CIyvasix, Korga MecTHbIA CNpoc Ha TeNMoBYIo 3HEPruto ABNA-
eTcsl [O0CTaTovHO BBLICOKAM Ansl  CTPOUTENbCTBa Takoh cuctembl. Wcnonb3oBaHMe COBPEMEHHBIX
aBTOMaTU3NPOBaHHBIX CUCTEM YMpaBNEHUS! U KOHTPOMS AN OOCTWKEHUs] BbICOKUX 3IKCMyaTauUoHHBIX
KayecTB KOTMOB C YMYYWEHHbIMA YCMOBUSIMWA CXWraHusl, KoTopble obecneuvBaloT cokpalleHue
BbIBpOCOB/COPOCOB, Takke paccMaTpuBaloT B kadyecTse HAT.

MoBbiweHWe 3HeproadeKTMBHOCTA MOXET Takke OblTb AOCTUrHYTO NOCPEACTBOM NPeABapUTENbHOro
noaorpesaHns NpUpPoOHOro rasa nepes ero nogayei B kamepbl CropaHys Unu K ropenkam. Tenno moxeT 6biTb
MONy4eHo U3 HU3KOTEMMepaTyPHbIX UCTOYHUKOB, TakMX KaK OTXoasLme rasbl, obpasylowmecs npu oxnaxge-
HUW OPYrux NPoLLeccoB pereHepaLun.

OneKkTPOCTaHLMM C ra3oBbIMU ABUraTeNAaAMn yaoBneTBOpAOT Kak TpebosaHuam CHP, Tak n TpebosaHu-
AM BblcokMx 6a3oBbIX Harpysok. HOT, cBsizaHHble ¢ obwen addeKTUBHOCTLIO, HaxoaATca B npeaenax
60 % — 70 % ansa npoussoAcTBa Tenna nof HA3KUM aasneHunem. MNpu aoxuraHuu Tonnuea, Hanpumep B MY
(T.e. Koraa cogepxaHue Kicrnopoda B 0TX04SAWMUX OT ABUraTens rasax AenUcTByeT B Ka4eCTBE OCHOBHOMO BO3-
Ayxa, NocTynatoLero B 30Hy ropeHust), MoxeT BbiTb 3 ekTUBHO NponsseaeHo 6osnbluoe KONMYECTBO Napa
HU3KOro UM BLICOKOTO AaBneHusl. B nponssoacTBe ropsiyeii Boabl (Ha BbIXxoAde ¢ TUNUYHBIMU TemnepaTtypamu
B AnanasoHe 80 °C — 120 °C) obwasn acpeKkTMBHOCTL ncnonb3oBaHua Tonnuea Ao 90 % npu ncnonebsosa-
HWUK rasoobpasHoro TonnMea MoXeT 6bIThb paclieHeHa kak HAT, XxoTs 3T0 B 3HAYNTENbHOW CTENEHU 3aBUCUT OT
6noka oxnaxaeHus gsuratens. Flopsyas Boga ¢ TemnepaTtypoit Ao 200 °C moxeT 6bITb NponsseaeHa nocpea-
CTBOM YTUMN3aLMNN SHEPTUW OTXOOSLLNX ra30B U YACTUYHO SHEPTUN, UCMOMb3YeMON ANA OXNaXaeHUA Asura-
Tens. Jpyroe npenMyLLecTBO — Bbicokasi Tennosas agpdekTMBHOCTL ABUraTenen (T.e. HU3koe notTpebneHue
TONMUBa 1, cnegosarensHo, HU3Kkue Bolbpockl CO,). AnekTpudeckas acdektusHocTs HAT (B TepmuHanax
reHepaTopoOB NepeMeHHOro Toka) BapbupyeTcs B npegenax ot 40 % o 45 % (B 3aBUCUMOCTU OT rabapuTos
ABUratens), U ee paccyYNTLIBAOT MO HU3LLIEN TENMOTE CropaHusi TONMMBA.

[nsa cylwecTByOLNX 3aBOAOB B LieNsIX NOBbILLEHUS TeNNoBOW a¢ppeKTUBHOCTM MOTYT ObITb MPUMEHEHDI
MHOT1e TEeXHOIoMMU MOAEePHU3aLIMN U PeKOHCTPYKUMKU. B kauecTBe BapnaHToB HAT cnegyeTt yunTbiBaTh TEX-
HUYecKMe MepornpuUsaTUs, HarpaBneHHble Ha NoBbiLeHWE 3 hEKTUBHOCTY CYLLIECTBYHOLLMX 3aBoA0B. [Nocpea-
CTBOM MPUMEHEHUSA TEXHOMOrMA U MEPONPUSTUA MO MOBbILEHUIO TennoBon adeKTMBHOCTH, HanpuMep
ABOMHOro NPOMEXYTOYHOro neperpesa napa U UCMofb30BaHUS COBPEMEHHBIX XXapOomnpo4vHbIX MaTepuanos
ONSA  U3rOTOBMEHWUsI Tal30BbIX TypOWH M KOTNOB, MOXeT ObITb OOCTUTHYTa 3HeproadeKTUBHOCTD,
cooTBeTCcTBYIOWAs yposHio HAT.

Kpome TOro, Ansi NoBbILWEeHUs1 3HeproaPeKTUBHOCTM TakKe AOIMKHbI ObITb NPUHSITHI BO BHUMaHMWeE cre-
aytowme akTopbl:

- MUHMMW3ALUS NOTEPb Tenna npu CXUraHnmM 13-3a HECropeBLUMX ra3os;

- MakcumarbHO BO3MOXHOE AaBrieHne 1 Temnepatypa pabodell cpeapl rasa unv napa;

- MakcuMaribHO BO3MOXHO€ MOHWXeHWe AaBNeHns Ha CTOPOHE HU3KOro AaBreHus NapoBoi TYpOuHbI,
BMNJIOTb A0 CaMOW HW3KOW TeMnepaTypbl OXraxKaatoLwen Boabl (oxnaxaeHue npecHon Bo4oN) AN KOTIIOB U
naporasoBbIX TYpPOuH;
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- MUHMMU3aLMA NOTepb Tensna ns-3a OTXOAALWMX rasoB (MCNoNb3oBaHNe OCTATOMHOrO Tenna unu Ten-
noueHTpanen);

- MWUHMMU3ALMSA NOTEepb Tenna ns-3a NpeBoaUMOCTU 1 pagnaLiin NnocpeacTBOM UCNONb30BaHUS U30NALNM;

- MUHMMU3aLNS BHYTpeHHero noTpebneHns aHeprum nocpeacTBOM MPOBEAEHUS COOTBETCTBYHOLLMX
MEepPOMnpUSATUA, HaNpUMep UCNoNb3oBaHUA ANA nogayvn nutaTenbHon Boabl 6onee achdeKkTMBHOro Hacoca;

- MpeaBapuUTenbHbIA Harpes razcobpasHOro TONMMBa 1 (MK) Nogada B KoTes nMTaTenbHoN Boabl BMec-
Te C Napom;

- ynydleHHble reoMeTpuYeckne XapaKkTepucTUKL fonaTok TypouH.

6.2 YpoBHU TennoBou 3achbdeKTUBHOCTU

PauunoHansHoe 1ucnonb3oBaHWue NpUpoaHelX pecypcoB 1 adpdekTMBHoe noTpebneHune aHeprum — aga
oCHOBHBIX TpebosaHus AupekTuebl 2008/1/EC [2]. B 2Tom cMbicne 3HeproadpeKTMBHOCTb ABMAETCA BaXHbIM
nHankaTopoM BeIGpocos CO,, BO3AENCTBYIOLIMX Ha KNMMaTu4eckue nameHeHns. OanH us cnocobos cokpa-
weHus seibpocoB CO, Ha eauHNLY NPOU3BEAEHHON 3HEePrMn — ONTUMU3ALIUS UCTIONBb3OBAHUS SHEPrun n
npoueccoB BbipaboTkv aHepruu. MoBbileHne TennoBol adeKTMBHOCTU BKloYaeT B ceba ycnosusi pexuma
Harpysku, cUCTem oxnaxaeHus, UCNoNb3oBaHNA onpedeneHHbIX TUNOB ToNNuea 1 T.4.

KombuHnpoBaHHOe Npou3BOACTBO TEMSIOBOM W 3MEKTPUYECKOW 3HEepPrun paccMaTpuBaloT Kak camblid
3hheKTMBHLIN BapuaHT cokpalleHus obliero konuyectsa Bbibpocos CO, 1 Bceraa yunTbiBaloT npu CTpo-
nUTenbcTBe N0GON HOBOW 3NEKTPOCTaHUUK, ecnu NoTpebnsemoe KONUYECTBO ABNAETCA AOCTATOYHO BbICO-
KMM, 4TOObI OKYNUTL 3aTpaTtbl Ha CTPOUTENbCTBO Gonee aopororo 3asoga (CHP) BMecTo npeanpusaTtuid no
NPOW3BOACTBY TOMBKO TEMIOBOW UMW TOMNBbKO 3NEKTpUdeckon aHeprun. Beisoasl oTHocuTensHo HAT noBbiwe-
HWs TennoBoi athbdeKkTUBHOCTA U YpOBHEN Tennosoln acdekTUBHOCTU, cBAsaHHbIX ¢ HOT, npeacTtaBneHs! B
Tabnuue 4.

Tabnwnuya 4 — YpoBHu TennoBow apdeKTMBHOCTH, CBA3aHHbIE C NPUMeHeHnem meponpuaTuin no HAT Ha npeanpus-
TUSIX, UCMONb3YIOLWKX razoobpasHoe TONNMeo

Bnekrpuyeckun KNA, % Ucnonb3osaHue Tonnuea, %
Tun ycTaHoBku
MpoekTupyembie Dencreytowue MpoekTupyemble
npeanpuaTUsA npeanpuaTUs W AercTByOWME NPeanpUNaTUN
rmy
rTy 36—40 32—35 —

[asoBbIN ABUraTernb

[a3oBbIN ABMraTens 38—45
[a30BbIN gBuraTenb ¢ KOTNOM-yTUNM3aTo- Bonee 38 Bonee 35
pom B TexHonorum CHP 75—85

[a30BbIV KOTEnN

[a30BbIN KOTEN 40—42 38—40 —

T3U ¢ razoTypbuHHON yCTAHOBKOM

[MaporasoBbIf UMK C QOXUIaHUEM TOMNMMBa
unv 6e3 OXUraHusi TONnuBea (KoTen-yTunm-
3aTOp) TONBKO A5 MPOU3BOACTBA 3MEKTPO-

3Heprum 54—58 50—54 —
Mapora3oBbivi UUKN 6€3 JoXuraHms Tonmnm- Menee 38 Menee 35

Ba (koTen-ytunusartop) B TexHonorum CHP 75—85
[MaporasoBbif UMK € QOXUIaHUEM TOMNMBa Menee 40 Menee 35

B TexHonormn CHP 75—85
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BoiBoabl oTHocuTensHo HAT noBblweHWsA TennoBoi 3pdeKTUBHOCTU 1 YPOBHEN Tennoson adekTus-
HOCTU, cBA3aHHbIX ¢ HAT, NnpeacTaBneHbl B Tabnuue 5.

Tab6nuua 5— SdPpheKTMBHOCTL YCTAHOBOK, HA KOTOPbLIX CXUraeTcsi razoobpasHoe Tonnueo, ceasaHHbix ¢ HAT

Jnekrpuyeckas
acpcpekTuBHOCTb, %

Wcnonb3oBaHue
Tonnuea, %

Tun ycTaHOBKM MNpumevanue
- EKTUpyemble
Mpoektupyemsle | Jencraytowme Mpo - Py
1 nencTeyloLue
YCTAHOBKU YCTaHOBKU
YCTaHOBKU
rty
rTy 36—40 32—35 —
[a3oBLIN gBUraTens

[a3oBbIN ABUraTenb 38—45 —
lasoBbit  gpuratens ¢| bonee 38 Bonee 35 LUmpoTta cnektpa 3HeproatPEeKTUBHOCTH
KOTNOM-YTUINN3AaTOPOM B npu CHP cunbHO 3aBMCUT OT KOHKPETHOW
TexHonornn CHP 75—85 CMTyalUun 1 MECTHOIO Crpoca Ha TENNOBYIO

W SNEKTPUYECKYIO 3HEPIVIIO

la3oBbIN KOTEN
a30BbIN KOTEN 40—42 38—40
MaporazoBasi TypbuHa

KomGrHupoBaHHbIi  (na-
pOrasoBbIi) LMKI1 C AOXU-
raHmem Tonnuea wunu 6e3
Hero ¢ KOT/IOM-yTUNnu3a-
TOPOM TOMNBKO Ars Bblpa-
BGOTKM 3MNeKTpOIHEpPrum 54—58 50—54 —
KomBuHupoBaHHeli (na-| MeHee 38 Menee 35 LUvpota cnektpa 3HeproaddekTMBHOCTH
porasoBbii) unkn 6e3 ao- npy CHP cunbHO 3aBUCWT OT KOHKPETHOW
XWUraHus  Tonnvea ¢ CMTyauum U MECTHOFO CNPOCa Ha TEMMOBYIO
KOTNOM-YTUIN3aTOPOM B M aneKTpuYeckyio sHepruto. MNpu akcnnyara-
TexHonorun CHP 75—85 UMM NaporasoBon TypOWHbI B TeXHONoruu

CHP 3HeproacdekTMBHOCTb BKIIOYaET B

cebs1 KonuuecTBo anekTpuyeckon sddek-
KomBuHupoBaHHeli (na-| MeHee 40 Menee 35 TMBHOCTU 1 BCErga MOXeT paccmaTpyBaTh-
pOrasoBbIi) LMK C JOXKM- Cs1 COBMECTHO C AOCTWXKEHUEM Haunyullen
raHvem Tonnuea B CYMMAapHOW 3HeproatHeKTMBHOCTH
TexHonorum CHP 75—85

TexHonorum nosbilleHnUsa adpdekTneHocTM (KMM) rasoBbix kKOTNOB U TypOWH NpedcTaBneHsbl B Tabnu-

Le 6.

15



-
o Tabnwuuya 6 — TexHonornu noebiwennn 3cpdektnBHocTu (KINM) rasoBbix KOTNOB M TYPOWH

[MpumeHuMocTb
Okennyata BO3.EIG:|MaCTBMe SKOHOMU-
i Mpoekru- . JecKuil Mpumeyanue
TexHonorus Okonorueckuin acphekt ool MognepHuzaLms LIMOHHBIN ONBIT oKpYKAIOLLYHO p
pyemMb - acnekT
AeicTByIoLLEro cpeny
npeanpy- npeanpusTuA
ATUA
Lnkn cxuvranns
CHP MoeblwerHHas  adbdbek-| BoamoxHo | OrpannyeHo | Boicokui
TUBHOCTb  (yTWnM3auus
TONNUBA)
MpepsapwTencHoe  HarpeBaHve | bonee addektuBHoe uc-| BoamoxkHo | OrpaHudeHo | Bbicokui Het Hert
rasoobpasHoro TOMnuBa MyTem | MONb30BaHWE 3HEPrUm OaHHbIX
yTunusaumm (MCrnosib30BaHus) Ten-
na OTXOASILLMX ra3oB
Vcnonb3oBaHve COBpeMmMeHHbIX | [NoBbiweHHas  addoek- | BoamoxkHo | HeBoamoxHo | lMpakTukyeTtcs Ha HO-| Hert Her Ucnonb3oeaHne co-
mMarTepvanoB Anst AOCTWKEHWSA Bbl- | TUBHOCTb BbIX NPeanpusiTusix JaHHbIX | BPeMEHHbIX maTepu-
COKMX 9KCMIyaTauuoHHbIX Temmne- anos nosponsieT
patyp ¢ OOHOBPEMEHHbIM MOBbI- BblOEPXKMBaTb BbICO-
WweHneM 3hPeKTMBHOCTM NApOBONA KOE [AaBNEHWe N Bbl-
TYpOUHBI COKMe Temrneparypbl
[BoHon npomexyToqHbin nepe-| lNMoBblweHHas  addek-| BoamoxHo | HeeoamoxHo | Mpaktukyetcs HaHO-| Het Her
rpes napa TUBHOCTb BbIX NpeanpuATUNAX AaHHbIX
PerenepatuBHbiii nogorpee nuta-| lMoBblweHHaa  3ddek-| BoamoxHo | WHoraa BO3- Het Het
TENbHOW BOAbI (KOTNA) TUBHOCTb MOXHO OAaHHbIX
CoBpeMeHHbIN KoMMbloTepu3oeaH- | MNoBbiweHHan  3addek-| BoamoxHo | BoamoxHo Boicokui Hert Cneun-
HbI KOHTPOMNb YCNOBUMN CXWIraHWsi| TUBHOCTb KOTNa duka
Ansi  cokpalleHusi BbIOpOCOB M npeg-
ynydweHusi paboTbl kKoTna npusTUs
AxkymynupoBaHue Tenna (renno- BosmoxHo | BosmoxHo Het YBenuueHne  sHep-
BOW akKyMyrnsiTop) JaHHbIX | MK, NPOU3BOAUMON
nocpeacteom CHP
MpepsaputensHoe  HarpeBanue | [oBbiweHHan  addek- | BoamoxHo | BoamoxHo Beicokui Het Hert Ecnu Temnepatypa
BO34yXa ANsi ropeHunst TMBHOCTb JaHHbIX | NpegBapuTEnbHOTO
HarpeBaHus  Bbllle,

yem 150 °C, TO ume-
eTcsl TeHAeHuus K
yBENWYeHuto BbIGpo-
coB NOy

¢0ZvS d 1001
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Okonyanue mabnuupi 6

MpumeHumocTb
Bospencteue
AKONornyeckui n _ Okennyara- Ha SKoromu-
TexHonorus poekru MonepHuaaLus 2 HecKuit NpumeyaHue
acbchext pyembie AepHusal LMOHHBIA OMbIT | OKpYXatowyio | -
_ aencreyowero cpeay
npeanpu npeanpuaTuAa
ATUA
rty
CoBpeMeHHbIi  KOMMbIOTEPU30BaH- | [1OBbIWEHHas! BoamoxHo | BoamoxHo Bricokuit Het Cneuun-
HbI KOHTPONb ['TY 1 gononHutens- | 3MeKTMBHOCTb dhuka
HOro KoTNna-ytunuaaTopa KoTna npeanpw-
ATNS
Vicnonb3oBaHue coBpeMeEHHbIX Ma-| [loBbllLeHHas BoamoxHo | HeB03MOXHO MpakTukyeTtcs Het Het pan-| Wcnonb3oBaHue COBpEMEH-
Tepuarnos Mo3BoMsieT 4OCTNYb BbICO- | 3(hhEeKTUBHOCTb Ha HOBbIX npea- HbIX HbIX MaTepuarnoB MO3BOMs-
KMX 3KCMIyaTauMOHHbIX JaBMNeHns U nNpuATUSX eT BbIAEPXMBaTb BbICOKME
TemrnepaTyp U TeM caMmbiM MOBbICUTb [JaBrneHus n Temnepartypbl
SHeproatdekTnBHoCTb Y

202vs d 1001
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CnepyeT y4yecTb, YTO yCTaHOBMEHHbIe B Tabnvuax 5 n 6 yposHu HOT Henb3sa cuntath 4OCTUXKUMBIMA
npu NobbIX YCIOBUAX aKCnnyaTaunni. OHeproaddekTMBHOCTL Myylle BCero nnaHnMpoBaTb Ha CTagumn Npoek-
TUPOBaHNSA yCTaHOBKU. PakTuyeckas aHeproadpdekTUBHOCTL BO BPeMsl nepuoaa aKkcniyatalum yCTaHOBKN
MOXeT Takke OblTb HUWXE 13-32 U3MEHEHW Harpysku B npoLiecce aKcniyaTaumm, kayecTsa Tonamea U T.4.
OHeproaddekTUBHOCTL MOXET 3aBUCETh OT CUCTEMbI OXITaXKAEHNS SIEeKTPOCTaHLUMN U NoTpebneHns aHeprum
B CMCTEMe OYUCTKN OTXOASLLUMX rasoB, KpOMe TOro, rasoBble TYpOUHbI C BLICOKOW MPOU3BOAUTENBHOCTbLIO
MOryT 6bITb MPUYNHON HEKOTOPLIX NPOBEM, HAaNPUMep Takux, Kak BUbpaLusi U NOBbILUEHHbIE KPaTKOCPOUHbIE
BbIGpockl NOy.

7 3arps3HeHue OKpyXxatolen cpeabl NPU CXKUraHUM razoobpasHoro TonnMea

7.1 Bbi6pockl Nbinn 1 SO, Npu CKUraHMU rasco6pasHoro Tonnmea

BbI6pochl OKCMAO0B Cepbl MPOUCXOAAT B pe3ynbTaTe NPUCYTCTBUS cepbl B Tonnuee. MNpupogHbIi ras cun-
TaloT B OCHOBHOM ¢B0OBOAHLIM OT cepbl.

Ecnu B kayecTBe TOMMMBa MCNOMb3YIOT NPUPOAHBIA ras, To BLIBPOCH Nbv U SO, HUSKME. YPOBHU
BbIOPOCOB NbINW NPU UCNONb30BaHUW NPUPOAHOTO rasa B KayecTBe TOMMMBa OBObIMHO 3HAUMTENbHO HUXKEe
5 Mr/Hm3, a BbIBPOCH SO, 3HauuTenbHO Hiwke 10 Mr/HM3 (15 06. % O) 6e3 UCronb3oBaHWa MIOBLIX AONOHM-
TeNbHbIX TEXHNYECKUX MEPONPUATHIA.

Ecnu B kavecTBe razoobpasHoro TonnMea UCMonb3yoT Apyrie NpoMblsieHHbIe rasbl (Hanpumep, ras
HedTeneperoHHoro 3asoga 1nu ras3 4OMeHHol neyvu), To HeobxoAUMOo NPOBOAUTL NpeABapUTenbHbLIe Mepon-
pPUSTUS (UCNONb3YSA, Hanpuvep, pykasHble UNbTPLI) U paccMmaTpusaTb UX B kadectBe HAT cokpalieHus
coaepxaHua nbinn 1 konuyectsa SO, B OTXOASLLIMX rasax, KoTopbie B MPOTUBHOM Cly4Yae MoryT nospeauTb
rasoBble TypbuHbl unu asuratenu. CornacHo [6] HOT gorvkHa orpaHM4MBaTh B rase HedpTeneperoHHoOro 3aBo-
Aa coaepxkaHue H,S ao 20—150 Mr/HM3, npuBoasiLLero k BbiGpocam 5—20 Mr SO,/HM3. Takoii ras He o6pasy-
eT BblI6pocbl MakpoyvacTuu,. MoaTomy npu BbiGope HAT LenecoobpasHo obpatutbea k CnpaBoyuHuky EC [6].

7.2 Bui6pockl NOy u CO npu cxuranmm razoo6pasHoro Tonnuea

B kayecTtBe HAT ans rasoBbIxX TypOUH, ra3oBbIX ABUratenei n KoTnos, pabotawwux Ha rase, paccmar-
puBatoT cokpalleHue NOy.

[ns npoekTUpyeMbix raszoBbix TYpbuH B kavyecTBe HOT npumeHumbl DLN. BonbwMHCTBO ASNCTBYIOLINX
rasoBbIX TYPOWH MOryT BbITb NnepeBeaeHsbl Ha DLN, HO nHorga ny4ywm pelueHnemM MoxeT bbiTb UCMONb30Ba-
HWe BMNpbICKMBaHWA BoAbl 1 Napa. ITo pellaeTcs NHAUBUAYANbHO B KaXKOOM KOHKPETHOM chnyyae.

Ha HekoTopbIX rasoBbIX TYPOGUHAX 1 ra3oBbIX ABUraTensx, padboTtarowux 8 Espone, AnoHuu u CLUA, ana
ymeHbLUeHus BbIGpocos NOy Takke npumeHstoT CKB. Momumo DLN u BnpbickuBaHua soabl U napa CKB Tak-
Xe paccmaTtpusatoT B kavectBe HAT. Ha cTagum npokTupoBaHus rasosbix TypbuH DLN mMoxHo paccmatpu-
BaTb Kak cTaHAapTHYIO TEXHOMOrMIo, Tak YTo NpuMeHeHue AonosfiHuTenbHon cucteMbl CKB He saBnsieTcs
HeobxoanMbIM. [ns AanbHeMwero cokpatyeHus NOy MoryT 6eiTb paccMoTpeHsl CKB, ecnu MmecTHble cTaH-
[apThl Ka4ecTBa Bosayxa (aTtmoccepsl) TpebyloT AanbHeiilero cokpaleHns Beibpocos NOy no cpasHeHuio
C YPOBHSAMU, NPUBEAEHHBIMW B Tabnuue 7 (HanpumMep, akcnnyaTauus Ha NNoTHO 3acefeHHbIX ropoacKUX Tep-
puTtopusx). B Tabnuue 7 He yunTbiBaeTca o6opyaoBaHue Ans NUKBUAALNM YpesBblvaiHbIX CUTyaLMiA.

Ons OeACTBYHOLMX rasoBbiX TypOuH BNpbICKMBaHWE BoAbl U Napa unu nepexod Ha DLN-texHonorun
MOXHO paccMmaTpuBaTh B kadecTse HAOT. Ma30Bble TYpOUHbLI, MMetoLLME KOHCTPYKLMIO ANsi cTabunbHOro rope-
HUSA, HO C BbICOKMMUW TemnepaTypamn Ha Bxode (Bnycke), OTNNYaOTCH BbICOKON ahPEKTUBHOCTLIO U ONTU-
MasbHbIMK rokasaTensmu Beiopocos NOy.

TexHuyeckoe nepesoopyxeHue Ha CKB TexHuyeckn BEINONHNMO, HO HE 3KOHOMUYHO AN AeNCTBYHOLNX
TOU ¢ I'TY, ecnu B NpoekTe He BbINo npeaycMoTpeHo Tpebyemoe NpoCcTpaHCTBO AN KoTna-yTunusaropa, u
No3aTOMy He SIBMSeTCS AOCTYMNHbIM. TOYKN 3peHUsI pasnnyHbBIX CneLnanucToB NpuBeaeHbl B NpUnoxeHun A.

[nsa cTaumMoHapHbIX ra3oBbIx ABuraternen B kadectse HAT BbICTYrNaeT TEXHOMNOM s, aHanornyHas TexHo-
norun cokpatleHus Beibpocos NOy, ncnonb3yemoii B rasoBbix TypbuHax. TOT KOHCTPYKTUBHO NpeaycMoT-
peHHoe pelleHne He TpebyeT HWMKakMX AOMOSHUTENbHLIX peareHTOB UMW BoAbl, KOTopble HeobxoaMmo
nogasaTb K NPOM3BOACTBEHHOMY yyacTky Ansi cokpaileHuss NOy. MockonbKy rasosble ABuraTeny uHorga
ocHawatoT CKB, 3T TEXHONOMMN Takke MOXHO paccMaTtpuBaTth Kak YacTb HAT. B kavectse HAT ans cokpa-
weHua Beibpocos CO (NpU CKUraHNM MPUPOAHOTO rasa) BbICTYNAOT KaTanMsaTopbl OKUCMEHWS CO CBA3AHHbI-
MW YPOBHSAMW BbIBPOCOB, NpeacTaBneHHble B Tabnuue 8. B cnyyae cxuraHusa apyrnx Buaoe razoo6pasHoro
TONNMBA, TakMX Kak 6uoras vnv nonuroHHble rasel, Bolbpocbl CO MoryT ObiTb Bbile M3-3a cneumdukn
1Cronb3yemoro Tonnmea.
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Beibpocel NMVOC 0T ABYXTOMMAMBHbLIX ABUraTenei U rasoBbIX ABUraTenei c 3fekTposaxuraHuem,
paboTatowmx Ha o6eaHeHHbIX CMecsX, 3aBUCAT OT cocTaBa NPUPOAHOro rasa. B HekoTopbIx cnyyasx MoryT
6bITb HEODXOOUMBI BTOPUYHBIE MeponpusaTUsa Ans cokpaweHuss Bbibpocos NMVOC, 1 Torga moxeT 6biTb
NCNONb30BaH KaTanmsaTop OKUCNEeHWs Ansa ogHoBpeMeHHoro cokpaueHns CO n NMVOC. Beibpockl CO,
noaaepxvsaemble Hke 100 mr/Hm3 (15 06. % 0,), v BbIBpOCH hopmansaernia, nogaepkMsaeMble HKe
23 100 mr/Hm3 (15 06. % 0,), paccmatpusartoT B Kavectse HAT Ana rasosoro Asuratesns, 060pyaoBaHHOIO
KaTanusaTopoM OKUCNEeHUs.

HAT MmuHUMM3aLmm Beilbpocos CO — nosnHoe cropaHune Tonnmea, Ans KOTOpore HeobxoaUMbl NpaBUb-
HOe MpoeKTUPOBaHNE TOMKU, BBICOKNIA YPOBEHb TEXHOMOrMYECKOro KOHTPOSSA, yrpaBieHUs Npon3BoacTBeH-
HbIM MPOLLECCOM, TEXHUYECKOrO ODCHYXMBAHWUS CUCTEMbl CXUraHua Tonnusa. [Mpu yCnoBUAX CKUraHus
ONTUMU3NPOBaHHLIX A7 cokpalleHus Beibpocos NOy, yposHu CO 6yayT Hike 100 mr/HM3. JononHuTenbHoe
npUMeHeHWe KaTtannaaTopa okMcreHus MoxeT OblTb paccmoTpero kak HOT, ecnu akcnnyaTtauma ycTaHOBKA
OCYLLeCTBIISIeTCA B MJI0THO 3acereHHbIX FOpOoACKUX panoHax

HAT npenoTepatieHus n koHTpons Bui6pocoB NOy n CO 1 nokasartenn BeIGPOCOB, COOTBETCTBYIOLLE
HAT, npeactasnersl B Tabnuuax 7 1 8. OTxogswme rasbl OT ra3oBbiX TYpOMH 1 ra3oBLIX ABUraTenen cogep-
Xar, Kak npasuno, npubnmantensHo 11—16 06. % O, 1 N03TOMY YPOBHU BLIBPOCOB, CBA3aHHLIE C UCMOMNb30-
BaHuem HOT ana TypbuH 1 auratenein, nepecyutanbl Ha cogepkanue O, pasHoe 15 06. %, 1 cTaHaapTHbIE
ycnoBsua. [ns rasoBbIX KOTMOB AaHHble npuBedeHsbl AnA cogepxarus O,, paBHoro 3 06. %. lMNokasarenu
BbIGPOCOB, cooTBeTCTBYIOWME HOT, 0ocHOBaHbI Ha cpeaHecyTOUHbBIX NoKkasaTensix U CTaHAapTHbIX YCIOBUAX U
npedcTaBnaloT cobol TUMNUYHbIE 3HaYeHNs. [ NMKOBLIX HArpy3oK, NeprnoaoB Mycka 1 0cTaHoBa, a Takke Mpu
Henonagkax B CUCTEMax OYUCTKM OTXOAALUMX ra3oB KpaTKOBpeMeHHO MOryT Habnogatbcs 6onee BbicOKMe
MUKOBBIE 3HAYEHUSI.

Tabnwuua 7—HAT cokpawenus BoibpocoB NOx u CO gnsi HEeKOTOpbLIX NPeanpusiTUi, rae CKWrawT razoobpasHoe
TOMNNMMBO

YpoBHU BbIGPOCOB,
cooTBeTcTBytowme HAT, Mpou3ssop-
Tun ycTaHoBkm Mmr/Hm> ypOBeH; O 06. HAOT pgocTmxeHus sTux ypoBHen CTBEHHbIN
° KOHTPONb
NOy co
[[a30Bble KOTIbI
MpoekTpyemebie ra- ManoTtokeu4Has ropenka (ropenka ¢ Hus- | Henpe-
30Bble KOT/b 50—100" | 30—100 3 k1M BbIX0A0M NOy) unu CKB, unm CHKB | pbisiblit
Hencreylome raso- ManoTtokeu4Has ropernka (ropenka ¢ Hus- | Henpe-
Bble KOT/bl 50—100%) | 30—100 3 k1M BbIX0A0M NOy ) uim CKB, unm CHKB | pbistiblit
Mapora3zoBble TypGUHbI
MpoexTupyembie TexHonomms ¢ cyxum nopasnenmem NO, [ Henpe-
naporasosblie Typ- unn CKB PbIBHBIN
6uHbl 6e3  KoTna-
yTunusaropa 20—50 50—100 15
Hencreyowme na- Texnonorus ¢ cyxum nogasnennem NOy | Henpe-
porasoBble Typbu- WY BNpbIck Bogbl M napa, unu CKB, ecnu | pbiBHBLIA
Hol 6e3 kotna- 3annanHvpoBaHo Tpebyemoe npocrpa-
yTUnu3aTopa 20—90% | 5—100% 15 HCTBO ANs KOTNa-yTUNM3aTopa
MpoexTupyembie 3aenent o1 | TexHonomms ¢ cyxum nopaenexuem NOy | Henpe-
naporasosble Typ- cneunmkm u ropesnka ¢ Huakum Bbixogom NOy Ana| pbiBHbIA
OWHBI C AOXWUraHu- npeanpuatua | vactu kotnos, unn CKB, nnn CHKB
eM Tonnuea 20—50 30—100
Hencrteyowme na- 3aBucuT ot Texnonorus ¢ cyxum nogasnennem NOy | Henpe-
porasoBble Typbu- cneundukm WM BMNPLICKMBAHWE BOAbLI U Mapa W ro-| PbIBHLINA
Hbl C AOXWUraHUeM npeanpusaTis | pernka ¢ Huskum Boixogom NOy ans yac-
Tonnuea 20—90% | 30—1009 ™ KoTnoB, wnm CKB, ecim
3annaHvpoBaHo Tpebyemoe npocTpaH-
CTBO ANA KoTna-ytunuaatopa, unu CHKB
MpumeyaHue— MHenns cneumManmcToB npuBeaeHsl B npunoxenun A. O6osnauenusi 1), 2), 3), 4), 5) g ta6-
nuuax 7 n 8 COOTBETCTBYIOT KOHKPETHBIM MHEHUSIM CMIELMANUCTOB, NPUBEAEHHBLIM B NPUNOXeHUN A.
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Tab6nuuya 8 —HAT cokpawenusn BoiGpocoB NOx u CO ansi HEKOTOPbIX NPeAnpuUATURA, FAe oxuraloT rasoobpasHoe

TONIUBO

YpoBHM BLIOPOCOB,

cBsizanHble ¢ HAT, mr/um® | Yposens Mpoussoa-
Tun ycTaHOBKM 0,, HAT poctuxeHns aTux yposHen CTBEHHbIN
06. % KOHTPONb
NOy co
rmy
MpoekTupyembie TY 20—50 5—100 15 TexHonormsi ¢ cyxum nopasnenmem NO, | Henpe-
(cTaHpapTHOE ocHalleHWe Ansl HOBbIX Fa30-| PbIBHbIA
BbIX TypouH) unn CKB
DLN pna pgencreyio- Texnonorms ¢ cyxum nogaenexnem NOy B| Henpe-
LLMX ra3oBbIX TypOUH 20—75 5—100 15 KayecTBe MOAEPHU3UPOBAHHON TEXHOMNOITUW, [ PbIBHBINA
€eCcnv JOCTYIMHO
Devicteytowme I'TY 50—90" | 30—100 15 Bripbickueanmne Bofbl v napa unu CKB Henpe-
PbIBHbBIV
[a30BLIN gBUraTesb
MpoekTmpyemsie raso- OKOHOMUYHAasA KOHUENUMA HU3KnX BolbpocoB | Henpe-
Bble ABuraTenu 20—752) | 30—100%) 15 NO, 1 katanusatop okucnenusi anst CO unm | pbieHbIA®)
CKB v katanunsatop okucnenus gnsa CO
MpoekTpyemble raso- OKOHOMUYHAsI KOHLUENUUsl HU3KNX BbiIGpocoB | Henpe-
Bble ABUraTenu ¢ KoT- NOy n katanusatop okucnenns gnsa CO nnm pbiBHbINY
NOM-yTUIM3aTopoM B CKB v kaTanusaTop okucnenuna gna CO
TexHonormm CHP 20—752) | 30—100%) 15
Hencrteylolume  raso- Huzkune Bbibpockl NOy Henpe-
Bble ABUraTenu 20—1002) | 30—100%) 15 pbiBHBINY)

MpwumMedaHue— MHeHUs crneunanncTos NpuseaeHsl B npunoxennn A. O6oanauenmns 1, 2), 3), 4) g Tabnu-
uax 7 n 8 COOTBETCTBYIOT KOHKPETHBIM MHEHWSIM CMeunanmcToB, NPUBEAEHHbIM B NPUIoXeHun A.

HOT npepoTBpalleHus u perynuposaHus Beibpocos NOy n CO npeactasneHs! B Tabnuuax 9 u 10.
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Tab6nwnua 9—HAT npegoTBpaweHus n perynupoBanunsi BeiopocoB NOx n CO

[MpumMeHuMocTb
BospeicTteue
I'IpoeKTI/I SKCI'IJ'IyaTa- Ha OKOHOMU-
TexHonorus Jkonormyeckun acbdext - 7 M
PP pyemble MopnepHusaLms HIOHHEI | epysatoLLyto UECKMit acneKT Mpumetianue
AedcTByoLero onbIT cpe
fipeanpu- npeanpusTUs peny
ATUA peanp
[[a30Bble KOTIbI
Huakne un3bbitkn Bo3gyxa (mpu| Cokpawenve NOy nno-| BoamoxHo | BoamoxHo Bbicokuit Cneundmka
CXMUraHuu TOMMUBAa ANt CHUMXEeHWs | BbileHne  3hdeKTmB- npeanpusTus
Bbixoga NO,) HOCTK
Peumnpkynaumsa TONOYHbLIX ra3os Cokpawienne NOy BoamoxHo | BoamoxHo Beicokui Creundmka
npeanpusaTus
ManoTokenunas ropenka (ropenka | CokpaweHne NOy BoamoxHo | BoamoxHo Bbicokuii Ha ctapbix npegnpw-
€ Hu3kum Bbixogom NOy) ans non- ATUAX  MOryT  ObITb
HOCTbIO aBTOMAaTU3UPOBAHHbLIX Ta- npobrnemsl, CcBA3aH-
30BbIX KOTIOB 3aBOACKOW COOpKU Hble C BbICOTOW Mna-
MEHM Ha COBPEMEH-
HbIX MarnoTOKCUYHbIX
roperkax
CKB Cokpauwienne NOy BoamoxHo | BO3MOXHO Bbicokui «Mpockok» | Cneumndmka
aMmumaka npeanpusaTus
Ty
HenocpeactBeHHbIN Brpbick napa | Cokpauwerne NOy — BoamoxHo Buicokun
HenocpeacTteeHHbIl Bripbick Boabl [ Cokpawerne NOy — BoamoxHo Bbicokun Tabnuua 7 HacTo-
ALWEro craHgapTa
DLN Coxkpauerne NOy CraHpapt- | 3aeucut oT cne-| Bbicokuin Tabnuua 7 HacTo-| B Hactonwee epems
HO uncuknm  raso- AWEro cTaHgapTa | NodYTM  BCe  HOBble
BON TypOUHEI npomblWwneHHble ITY

OCHAWAITCA  CUCTe-
MamM C MarnoTOKCU4-
HbIMK ropenkamm
(DLN). B cny4ae ecnn
BO3MOXHA peKoH-
CTPYKUMSA OEeNCTBYIO-
wen [TY, 3atpatbl
MOryT OblITb  O4YeHb
BbICOKUMKM, A0 50 %
3aTparT Ha HOBYIO Typ-
6uny

0L0Z—202ZYS d 12041
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OkonyarHue mabnuusi 9

MpumenumocTb
Bospnenctene
MpoexTu Sxennyara- Ha BKOHOMU-
Te 7 B " 7 - MpumevaHue
XHOMOTUSA Skonorndecknn agdekt Dyemble Mouﬂepngaumﬂ LIMOHHbIN OKPYKAIOWYIO 4K acneKT pl
OEenCTBYIOLLEro onbIT
npeanpu- cpeny
npeanpuaTua
ATUA
CKB CokpawieHne NOy BoamoxHo BoamoxHo Bobicokuii «Mpockok» | Tabnuua 7 HacTo-| 3aBWUCKT OT KOHKPETHON Cu-
aMMmnaka SLLero cTaHgapTa | Tyauuu
Katanuaatop okucnenus CO | BoccraHoeneHue (koH-| BoamoxHo BoamoxHo Boicokui 3aBUCKT OT KOHKPETHON CU-
Bepcusi) CO B CO, Tyauum
KaTanutnueckoe ropeHve Cokpauierne NOy BoamoxHo — Het «Mpockok» | Tabnuua 7 HacTo-| TexHonorus KaTanuTuyec-
aMmMmnaka SILLlero cTaHgapTa | KOro ropeHvsi, kotopas se-
OTCyTCTBYET nsietca MHoroobewatoLuen

TEXHOMOrnewn, B HacTosiLee
BPEMS KOMMepLManmanpy-
etcsi B CLUA. MHdbopmaums,
npeaoccTaBneHHass npous-
BOAUTENSIMW, OCHOBbLIBAET-
Csl HA AEeMOHCTPAaLUOHHbIX
obpasuax. OTtmevaloTcsi
OYeHb HU3KMe BbIOPOCHI
NOy, nopsigka 5—6 mr/ium®

Tabnwuuya 10— HAT npepoTepalleHus u perynuposaHusi BbibpocoB NOy u CO

[MpumMeHuMocCTb
. Okennyarta- | Bospencreue Ha
3Konoruieckuin MpoexTu- N OKOHOMU-
TexHonorus MopepHusauus | LMOHHBIA OKpY>KaloLLyo o Mpumevanue
atpcpext pyembie ° YECKWIA acnekT
npeanpy- NencTByIoLLEero onbIT cpeny
TS npeanpusaTua
CraumoHapHbIe ra3oBble gBuratenu
CKB Coxpawenne NOy | BoamoxHo BosmoxHo Boicokmn | «[Mpockok» am-| Cneundmka
MUaKa npeanpuATHA
Konuenuus  skoHo-| Cokpauwenue NOy | BoamoxHo HeBoamoxHo | Bbicokui [a3oBble ABYXTONMMBHbIE ABUratenu ¢
MUYHOrO ABuratens ANEKTPO3AXUTaHMEM YaCTO OCHALLAITCA
KaTtanu3aTopomM OKUCNEHus1 Ansi yaane-
Husi CO. BbIBpochl NeTyUnX OpraHM4eCcKnx
coeaVHeHUN 13 ra3oBbiX OBYXTOMMUBHBIX
aBuraTenen ¢ SNEeKTpo3aKMraHneM 3aBu-
CAT OT COCTaBa NPVMPOZHOIo rasa

20Zvs d 1001
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7.3 3arpsAsHeHMe BOOHbIX cpef

KpynHble npeanpusitisa, Ha KOTOPbIX CXKUraloT pasnnyHble Buabl TOMNMBA, He TONbKO BbIGpackiBaoT B
aTMocdepy 3arpsisHsiloLLMe BELLEeCTBa, HO U IBNSIFOTCA CYLLECTBEHHBIM UCTOYHUKOM COPOCOB (OXMaXKOAEeHHbIX
1 CTOYHBIX BOA) B PEKM, 03€pa N MOPCKYIO cpeay.

Ha npeanpustusix, rge B ka4ecTse TOMMMBa UCNOSb3YHOT ras, 06pa3syloTcs pasfiniHbIe NOTOKA CTOMHBIX
BoA. YUTo6bl yMEHbLUNTL cOpPOCHI B BOAHYIO cpeay U NPeaoTBpaTTh 3arpsisHeHne BOAHbIX cped, Bce TEXHOMO-
ru, NpeacTasneHHble B Tabnuue 11, cnegyet paccmatpuBaTth B kadecTBe HAT npenoTBpallieHns 3arpssHe-
HWI BOOHLIX cpea.

WHoraa Ha anekTpocTaHumax o6pasyloTcsa Masble KoNMMYecTBa CTOUHBIX BOA, 3arpsisHeHHbIX HedhTenpo-
AyKTaMu, U B TaKOM cnyvae A0CTaTOYHbIM MPEBEHTUBHBIM MEpPONPUATUEM SABIISIETCA HanU4Me OTCTOMHWUKOB
ans HedpTesarpasHeHUN.

7.4 OtxoAabl ropeHun

TexHOMorumn yTunusaummn n NOBTOPHOTo UCNONb30BaHNUA OTXOAOB ropeHnUs (BMeCTO UX 3aXOPOHEHNA Ha
nonuroHax) Tawke paccmatpusatoT kak HAT.
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Ta6nwnua 11— HOT npegoTBpalLeHUst 3arpsi3BHEHIN BOAHLIX Cpes

TexHonorus

Jkonorndeckun achdexr

MpumeHumocTb
MpoexTun- MogepHusauus
pyembie OenCcTByIoLLero
npeanpusTus npeanpuaTUs

Skennyarta-
LIMOHHBIN
onbIT

Bospencteue Ha
OKpy>KatoLLyto cpeny

OKoHOMU-
YeCKUi acnekT

Mpumevanue

Perenepaumsa ounbTpoB rnybokoro o6ecconveBaHms 1 punbTPOB KOHAEHCATOOUNCTKU

Hewntpanusaums n cegumeHTaums | YMeHbLUEHHbIR BoamoxHo BoamoxHo Bbicokui LllnamoBbin ocagok| Cneuundumka
cOpoC CTOUHBIX BOA OOIDKEH 06e3BOXKN- | NpeanpusiTus
BaTbCS U pa3meLaTbesi

Cenapauus (NpombiBaHue, oTCTanBaHme)
Hewntpanuzauwms Tonbko B cnyyae wWenoYHbix | Bbicokun Cneuundumka

onepaummn npegnpuaTus

MpombiBKa KOTNOB, TYPOWH, BO3AYLLIHbIX KanopudepoB N OTCTOMHUKOB
HenTtpanuzauua w1 3aMKHYTbIVi | YMEHbLUIEHHbIN BoamoxHo BoamoxHo Bbicokum Cneumndumka
LMKIT SKCMyaTaumm unm, ecnm tex- | c6poc CTouUHbIX BOZ npeanpusTus
HUYECKM BO3MOXHO 3amelleHue
CYXVMMMW MeTodamMy O4NCTKM
[MoBEPXHOCTHLIN CTOK

CeaumeHTauusi UNu xumudeckasi| YMeHbLUEHHbIN BoamoxHo BoamoxHo Bbicokui Cneumndumka
o0paboTka M MOBTOPHOE WCMONb-| COPOC CTOYHLIX BOA npeanpuaTust

30BaHne

20eys d 1004
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MpunoxeHne A
(cnpaBo4Hoe)

MHeHuA 3apyb6exHbIX cneunanucToB

A.1 MHeHuA no Tabnuue 7

MpeacTaBuTeNb NPOMLILLNEHHOCTU YTBEPXAAT, YTO AMana3oHbl AOMKHbI ObiTb M3MEeHeHbI Ha:

1,2) pepxuwii npegen 120 mr/um3;

3) 80—120 Mr/Hm3,

NOTOMY YTO OCHOBHbIE XapaKTepUCTUKM ra3oBbIX KOTNOB 3aBUCAT OT TemnepaTtypbl CKUraHusi, Tuna ropenok, pasmepa
KOTNa, HarpeBaloLWmMXcs NoBepPXHOCTEN, TEMNepaTypbl BO3ayxa U dakropa Harpy3ku anektpoctaHuuu. B cnyyae ecnu
koTen obopyoBaH CMCTEMON YTUINIM3ALMM OTXOASILMX Fa308, BOSMOXHO CHM3UTbL BbiOpockl NOy 10 ypOBHS, paBHOIro
100 mr/um3. OgHako PEKOHCTPYKUMS AENCTBYIOLLMX KOTNOB C CUCTEMOMN YTUNU3ALMM OTXOASWMX ra3oB TpebyeT BbICOKUX
(HE3KOHOMMYHbBIX) KanMTarnbHbIX 3aTpar.

2) MpepncTaBuTens OAHOMO U3 rocyaapcTs — uneHos EC npeanoxun, ytobbl Ans AeACTBYIGILMX ra30BbIX KOTIOB,
KOTOpbie HeaBHO GbinNy NepeBeaeHbl C TSHKeNoro ToNNuBa Ha ras, nocne rNosiHoOM PEKOHCTPYKLMK C NEPBUYHBIMU MEpOT-
pUATMAIMK NO cokpaleHuio Bbibpocoe NOy (peumpkynaums oTXoaswmx rasos, CTyneHyaras nojaqa Bo3ayxa v Tonnvea)
BbIGpOCH!, cooTBeTcTBylowmMe HAT, 6binn 661 n3MeHensb Ha 10—150 mr/umS.

3% 4) NpeacTtasuTtens ogHoro us rocyaapcts — uneros EC yteepxaan, uro Bepxume yposum HOT ans TAL ¢
rasoTyp6UHHOM YCTAHOBKOM MOLHOCTBIO CBbilwe 50 MBT He MoryT 6bITh Bbiwe Yem 80 mr/im3, a ans TIL ¢ rasoTypbuH-
HOI# YCTAHOBKOWN MOLWHOCTLIO CBbile 200 MBT BepxHuii yposeb HOT aomkeH 6biTh Hke 35 Mr/HM3, noToMmy uTo 3Tm
YPOBHM y>ke Bbinn 3achukcupoBaHbl B Ka4ecTBe NpeaenbHbiX Nnokasartenei BblbpocoB/cOpocoB B paccMaTpMBagMoM rocy-
aapctee — vneHe EC.

4) MpepcTaBuTenb NPOMBILLNEHHOCTU YNOMSHYM, YTO U3-3a BONBLINX HACTEHHBIX FOPenoK, UCNOoMNb3yeMbiX Ans
AOXWUIaHWA TOMNMBa B KOTNE-yTunmaartope, oiopocs NOy rasosoli Typ6uHbl MOMYT yBenuuntbes ao 150 mr/um3. Takoe
yBENMYeHne MOXeT OblTb Bbl3BAHO MECTHLIMU BbICOKMMYW TEMMNEpPaTypaMmn 3TUX KaHanbHbIX ropesok. [MoaTomy ypoBeHb,
cBA3anHbIi ¢ HOT B criyqae AoXMraHus ToNnvea, AorKeH BbiTb pasHeiM 80—140 Mr/Hm3.

5) MpepacTaBuTens ogHOMO M3 rocypapcTe — urieHos EC yTeepxaan, uto BepxHue yposHu BoiBpocos CO ans TOL
€ rasoTyPBUHHOM YCTaHOBKOM MOLWHOCTLIO CBbiwe 50 MBT He MoryT 6biTh Bhile Yem 35 Mr/HMS, NOTOMY YTO 3TOT YPOBEHb
yxe Obln 3amkcMpoBaH B Ka4vecTBe NpedernbHbIX NokasaTtenew BblBGpocoB/cOpPOCOB B paccmaTpuBaeMom rocygap-
cTBe — vneHe EC.

A.2 MHeHunAa no Tabnuue 8

) MpepcraBuTernb NPOMBILLNEHHOCTV W MPeacTaBMTENb OAHOMO W3 rocyaapcTs — uneHoB EC yTeepxaanu, uto
KONUYeCTBO BOAbLI UNW Napa, KOTopoe MoXeT OblTb BBEAEHO B A4eNCTBYIOLLYIC ra3oByo TypOuHy, SIBNSAETCA OrpaHnyeH-
HblM. BBegeHue (BnpbICkMBaHue) 60NbLLIOro KONM4ecTBa BOAbI UMW Napa MOXET NPUBECTU K NOBPEXAEHUIO KOMMNOHEHTOB
rasoBbIx Typ6uH. MOSTOMY OHM YTBEPKAANM, YTO AMANAa3oH criefyeT 3aMeHuTb Ha 80—120 mr/umS.

2) MpeacTaBUTENb NPOMBILITEHHOCTH yTBEpx4an, 4To 3TW AuanasoHbl He cornacytotes ¢ nogxogom HAT. Mpuun-
HOW SIBUMNOCH TO, YTO AManasoH, NpuBeaeHHbIn B kadectee HOT, — aHanor amepukaHckoro noaxoga LAER (Hanbonee
HU3KMI JOCTUXUMBIN YPOBEHb BbIOPOCOB). MPOMBIWNEHHOCTE NPEAnoXMUia NOAX0A «KaYeCcTBO OKpYXalolen cpeab!»,
KOTOPbIV y4MTBIBAET OKpYXKatoWyLo cpeay (ropodckue/apyrme Tepputopumn). 3To 03HaYaeT, YTo Ha MarblX NpeanpusTusXx,
pacnonoXeHHbIX B CENbCKOW MECTHOCTM, AOMXHbI ObITb 6onee HU3kme ypoBHU HOT, Yem Ha KpynHbIX NpeanpusiTUSX, pac-
MOMNOXEHHbIX B FOPOACKON MecTHOCTU. MpeacTasnTenb NPOMBbILNEHHOCTY YTBEPXKAAN, YTO ypOBEHb, paBHbIi 190 Mr/Hm3
(1506. % O,), npeacTtaensieT co6oi NOMHbLIA ONTUMYM BbIGPOCOB, YHUTLIBAIOLWMI CAMOE HU3Koe NoTpebrieHne Tonnuea u
HeCcoXKeHHble razoobpasHele Beibpocsl CO, NMVOC u T.4. 4N ra3oBbix ABUraTenel ¢ 3nekTpo3aXuraHmem u ByxTor-
NVBHBbIX ABUraTenen.

3) MNpeacTaBuTenb NPOMBILLNEHHOCTM YNIOMUHAN, YTO MO TEXHUYECKUM NPUYMHaM (BO3AECTBME cOCTaBa TOMW-
Ba) nokasatens CO gonxeH 6biTh Ha yposHe 110—380 mr/um3 (15 06. % 0,), uTobbI cooTeeTcTBOBaTH HAT.

Opyrve npegcraBuTeny NPOMBbILLIEHHOCTU YTBEPXKAAMW, UTO gUanas3oHbl A0MKHbI GbiTb U3MEHEHb! Ha:

2) 90—190 Mr/HM3;

3) 100 mr/um3,

NOTOMY 4TO YPOBHU BbIGPOCOB, cBA3aHHble ¢ HAT, npumMeHnMbl Ans ra3oBbix ABUrateneil, npeaHasHaueHHbIX TONbKO A
CXXUraHusi NPUPOAHOTo rasa, a He Ans BO306HOBNSEMOro ra3oo6pa3Horo TONMMBa, Takoro Kak NoNUroHHbIN ras, 6uoras
unu rasbl ouUMcTkn. Kpome Toro, OHM yTBEPXAAnu, 4To Takue YPOBHM CO3AaAyT HeyaobCTBa 13-3a PbIHOYHOW HEKOHKYPEH-
TOCMOCOBHOCTU TakuUX rasos.
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4) OpwH NpeacTaBuUTENb MPOMBILLIEHHOCTU NPEANOXUN NPUMEHEHNE NEPUOAUUECKOTO NPOU3BOACTBEHHOTO KOH-
Tpons, NOTOMY YTO MOCTOAHHBIN KOHTPOSb BbIOPOCOB ABUraTenst He ABNAETCA OGLIYHONM NPAKTUKON [Nsi CTaUMOHAPHbIX
asuratenen BHyTPEHHEro CropaHusi.

A.3 MueHuna no Tabnuuam 9 mn 10

Y uneHoB paboqen rpynnel no nogrotoeke Cnpasoynuka EC [1] umenuce pasvornacus ¢ npeacraButensmm npo-
MbILNEHHOCTH, 3anABNAIOWMMM, YTO KOTEN-yTUNN3aTop A0IKeH 6biTb MognduuUMpoBaH B CnyYae naporasoBoro LUukna,
4YTO O3Ha4yaeT AEMOHTaX U MoaepHU3aumio, nossonsowme gobasuts CKB, gononHutensHo yBenuuusaiowme 6e3 Toro
BblcokMe nHBecTuuum Ha CKB. Kpome Toro, skcnnyataumoHHble 3aTpaThl onepaumm u 3atparthbl Ha TEXHUYeckoe o6cnyxu-
BaHue CKB oTHocHTENbHO BbICOKU, NO3TOMY ucnonb3oBaHne CKB HeaddekTMBHO (C TOUKM 3peHUsi 3aTpar) B CyLLeCTBY-
IOWEM MaporasoBomM uukie. peacraButenu NPOMBLIWNEHHOCTM TakkKe 3asiBUMNKM, 4YTO C TOUKM 3peHust 3aTpat CKB
HeaddekTMBHO B cryyae ra3oTypbuHHOro ABuraTensi NPocToro LMKNa, Tak Kak:

a) rasbl JOIDKHBEI OXnaxaartbesl. ATo TpebyeT HanMuns A4ONONHUTENBHONO OXNAaXAaloLWero annapara Ans CHUXe-
HUA TeMnepartypbl rasa Ao ypOBHsl, NO3BONsoWero akcrnnyatmpoearts CKB. 3T1oT oxnaxpalowmn annapar yBenuynT
KanuTanoBNOXeHUs1 N yAOPOXUT SKCNMyaTaunoHHble 3aTparh;

6) razoTypbuHHbBIN ABUraTenb NPOCTOro uukna B EBpone — ycrtaHoBka, paboTaiowasi Ha NMKOBLIX Harpyskax u
3KCNNyaTUpYIOLWAsicsl TOMNbKO B Ype3BblYaiHbIX CUTYaLmsiX.

Bbicokne kanuTanbsHble 1 SKChnyaTauuoHHbIe 3aTpaThl, a TaKKe BbICOKME 3aTpaThl HA TEXHUYEcKkoe 06CnyXueanne
AenaioT npumeHeHne CKB Ha ra3oBbix TypOMHaX SKOHOMUYECKU HEONPABAAHHBLIM.
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ap.; Mog o6w. pea. B.A. Nytunosa. — M.: MagaTtensckuii gom M3U, 2007. — 388 c.: vn.
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