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Poccuiickne nHHoBaLuoHHbIe

TexHonorvm gns HedphtenepepaboTki:
€eCTb /N LWaHC BbIXNTb?

RUSSIAN INNOVATION TECHNOLOGIES FOR OIL REFINERY:
IS THERE ANY CHANCE TO SURVIVE?

Yu. KITASHOV, A. NAZAROV, Gubkin Oil and Gas University,

= 2 given results of industrial tests of energy-saving

echnology of exchange resonance interac

A, ILINETS

at AVT instal-

men production.

K aK U3BECTHO, MybuHa nepepaboTku
He() T Ha OTEUECTBEHHbIX NPeanpu-
STWSX COCTAaBNAET B HACTOALlEe BpeMA B
“neo-=en nopAaaka 72%, npotue bonee 90%
= ozpemenHbix HMN3. Mpu aTom aHeproem-
05TE DOCCUACKON NPOMBILLMEHHOCTH B pasbl
Smil2. 4eM B PA3BUTBIX CTpaHax. Poccuiickuin
5% 2B1A6TCA OOHNM U3 Haubonee NprBneKa-
TEToHsiX CEKTOPOB ANA MCTIONb30BaHUA 3HEp-
“oecypcocbeperaiolmx TexHonornid. OpHako
23 TEH[AEHUMIA pasBUTUA KDYMHERLWNX
QECCWIRCKMX. KOMNaHWIA, BXOAALWMX B PENTHHT
~ =on2pT-400», NOKA3bLIBAET, YTO BeaylMe
SETTEra30Bble KOMNAHWW NPEANCYMTAIOT 3K-
IT==cBHbIA NYTb — MOKYNKY aKkTWBOB, a He
WETC=30BaHWE MHHOBALVIOHHBIX TEXHONOMHRA,
ECHONSKY, 3aHAB OOMWHMPYIOLLEE NONOXEHWe
2 DETVIOHANBHOM PhIHKE, MOXHO He NMpUkna-
===7s 0coBbiX YCWIMA AnNA MOAEpHU3aLMMA
TECM3E0/CTRA.

SONEWKMHCTBO TPAAUUMOHHBLIX TEXHOMOMMIA
EnskuA nepepaboTky HedhTu Npednonara-
T s2mANue IONrOCPOYHBIX UHBECTMLMA, YTO
= ==cToAlee BpemA B Poccun ABNAETCA Npo-
mew0i. HedTAHbIE KOMMNAHUW BbIHYXAEHbI
0= =2 HaXOOWTb BO3MOXHOCTW ANA PEKOHC-
Tt ceomx HIM3, nockonbky WX BeIHYX Aa-
I & STOMY HOPMbl HOBOTO TeXHVHECKoro per-
“=we=Ta Ha Tonnuea. [pw 9ToM cneayeT yqm-
“=E2Ts, 4T0 TpeboBaHWA AaHHOr pernaMeHTa
“ETCEsneHbl B KOHEYHOM CHETE, MMaeHbIM 0b-
JES0M. Ha DELUeHNe 3KONOMMHECKMX npobnem
WETEN0NMCOB NGO Ha NOBLILLEHWE 3KCMOPTHO-
= moresumana HMN3 u cnabo yuuTeIBaIOT Kak
JE=T=HY0 NOTPEGHOCTE B ONPeaeneHHbIX Bu-
I=¢ TONNMB, TaK W CETOAHALLHNE TEXHUHYECKWE
SIEMOXHOCTU HedhTenepepaboTku. U3 HedhTe-
SEEC0OCKMX NPOLIECCOB Ha NEpBLIi NNaH B 3Toi
SOTVELM BBIXOOMT MPOLECC MMAPOCHMCTKM,
Enesve nepepaboTky HedhTh CTaHOBUTCA
STODOCTENEHHOW 3aJaqen.

Coeav MeHeapkepoB poccuidckux HedTA-
S KOMNAHUA rOCMOACTBYET OWMBO4HHOE
W==-te, 4TO TONBKO 3apyBesxHbIe TEXHONOMKM
25ECTSYMBAIOT BbICOKYIO 3th(heKTUBHOCTL U
“E222%HOCTb NepepaboTku YrMeBoaopoaHOrD
S=D-A. Ha camom fiene gaxe y BecbMa aBTo-

SIFEHME W HEOTb 0572010

PUTETHBIX 3apyBeXHbIX KOMNaHWA BCTpeya-
IOTCA HELOCTATOYHO XOPOLLO NpopaboTaHHLIe
MpoEKThl U GonblUKMe TPYOHOCTW NpW WX pea-
NA3aLUMM, HECMOTPR HA OTNUHHYIO MaTepw-
anbHyo W aKcnepumeHTansHyto 6asy (06 atom
FOBOPWT AHANN3 OTEYECTBEHHOW W MUPOBON
HedTenepepaboTky, nposoauMblia BHAMA-
HedTb). KpoMe TOro, B NPeMMyLLECTBEHHOM
BbIGOPE OTEYECTBEHHBIMW MEHeLXepamu
3apyBexHbIX TEXHONOrUI NPOCMaTPUBAIOTCA
3MNEMEHT NEepPECTPAX0BKW 1 HEYMEHWE PasyMHO
pUCKoBaTL. B cnyyae Heyaauv npoekTa Beeraa
ynoBHee NPUKPLITLCA UMEHEM BeayLLen 3apy-
0eXHON WHXUHWPUHIOBOW KomnaHuu, [lo
CywecTBy, BOMbIWMHCTBO TEXHWHECKMX Cre-
LMaNUCTOR BEPXHEro 3BeHa HethTAHBIX KOM-
naHwia noBEKYPYT UMNOPTHBIE TEXHONOMMA B
ywepb oTeyecTBeHHbIM. OCHOBHble npobne-
Mbl MOCNEAHUX — HEAOCTaTOMHAA aganTauna
anA paboTbl Ha KpynHbix HI3 v oTeyTcTene
TaKux NpeLeaeHTos.

B ycnoBuAX OrpaHW4eHHbIX UHBECTULWIA
npeacTaBnAETCA LENecootpasHeiM 06paTuTL-
CA K OTe4eCTBEHHbIM paspaGOTKaM B obnac-
M HedhTenepepaboTKK Kak He3acnyxeH-
HO 3abbITbIM, Tak W HOBbIM. MATK Mo nyTw,
MPOAAEHHOMY 3anaaHbIMY KOMMaHWAMK, Npo-
6nemMaTyHO, NOCKONbKY Y HAac dhakThieckm
OTCYTCTBYET XOpOWaA WccneforaTensckan
6a3a, NoTepAHHAA B MOCTCOBETCKUIA NEpMoA,
W, KpOMe TOro, TpaguUMOHHBbIE TEXHONOrK,
BMAVMO, NOLOLNK K Npeaeny CBOEro noTek-
uuana. Ha Haw B3rnAg, ropasgo Gonblwmia
3hheKT MOrnu Bbl NPUHECTH OTEHECTBEHHLIE
WHHOBALIMOHHbIE paapaﬁorKn npu yCnosuun Ux
rpaMOTHOTO WCMOMNb30BAHWA HA POCCUIACKMX
HM3. MoxHC NpUBECTM LOCTATOYHO BOnb-
LU0 CMMCOK npegnaraemMblxX K MCNob30BaHWO
OPUrMHANBHEIX OTEHECTBEHHBIX TEXHOMOMUA:
BVMT, ueodopmuHr, anekTpokpekuHr (000
«BenHathTa»), MTTK (TepmokoHBEpCHA OC-
TATOYHOrO HEhTAHOTO ChipbA B NPUCYTCTBUK
opraHoMuHepanbHbix fobasok), KollP3K
(KonpoueccHHr NapoBoro U PE3OHaHCHOTO
3MeKTPOMArHUTHOMO KPEKWHTa), BUCOPEKWHT-
TepMakaT u ap. 3TW TEXHONOTUM HaxonATCA
Ha Pa3NUYHBIX CTaAMAX MOTOBHOCTW — NPoOMAA
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aHariiz 1 NporHo3

Cxema paameuienua obopynosatua OPB Ha ycranoske

1 - PEAKTOP, KONOHHa 1 T. 1.
2 - npremHuK (kamepa)

3 - pesoHatop

4 - MOgynaTop

50...100 M

Puc.1. Npumep peanuzauuu OPB-TEXHONOMMKW B NPOMBILACHHOCTH

0T NabopaTopHbIX [0 OMNbITHO-NPOMBILLNEHHBIX UCTBITAHMIA,
OOHABKO UX BHEAPEHWE B MPOMbIWNEHHBIX MacwTabax Ha
oTevecTBeHHbIX HIM3 npakTu4ecky He MOoeT W WaHcoB Ha
9TO Mano, YYWThIBAA CYWECTBYRWMWE ycnosuA. HaydHsle
nogpasaeneHna HeTAHLIX KOMMaHWA 3aHATHI pelueHuem
CBOMX TEKYLWX 3a[a4 W He rOpAT XenaHuem A0BOANTb Yy-
Xe paspaboTky A0 NPOMBILLINEHHON peann3aLmui.

YToBbl He NOTEPATE OKOHYATENBEHO €lle UMEIOLMIACA
HaY4HbIA MOTEHUWAN, KpaiHe BaxHO B Bnuxaliiee spema
OpraHu30BaTb POCCUACKWIA WHCTUTYT HemTH, KOTOPLIA Mor
bl KBANMUUMPOBAHHO M OGBEKTUBHO MCCREeaoBaTh, oue-
HUBATb, & BO3MOXHO, M OKA3bIBaTL COAENCTBME B PasBUTHM
Haubonee 3HaYMMbIX MEPCNEKTUBHBIX TEXHOMOMMA. 3aKnio-
YeHWe TaKoro MCTUTYTA O MEpCreKTUBHOCTU KakoW-nnbo
TexHonorun anA HedhTenepepaboTku Moo 6kl ABNATECA
OCHOBaHWEM [NA NpeaocTaBneHuA NPeanpuATWAM Hanoro-
BbIX M1brOT MPU BbINYCKE NPOAYKLUWW C UCTIONL30BAHUEM AaH-
HOW TEXHONoru,

Cpenn 0TeYeCTBEHHbIX WHHOBALMOHHLIX TEXHONOMMIA,
NPOAEMOHCTPUPOBABLUMX XOpPOLUIME pesynbTarhl Ha Mpo-
MBILLNEHHbIX 06beKTax, MOXHO OTMETUTL TexHonorno OPB
(0BMeHHbIX Pe30HaHCHBIX B3aUMOASNCTBMIA), NOKA3ABLIYIO
BbICOKYHK 3HEeproatpteKTUBHOCTL B PAE TEXHONOIUMYECKINX
npoueccos. TexHonorua OPB ocHoBaHa Ha Npueme aneKT-
POMArHATHBLIX BOMH OT annapaToB (KOMOHH, PEakTopoB), rae
MPOXOANT OCHOBHOM MPOLIECC, 1 Nepeaaqk 1x B crneLmanbHbIi
Pes0HaTop, CKOHCTPYMPOBaHHEIN Ha ocHoBe neHT Mebuyca. B
pesoHaTope CO34aeTCA CTOAYaA BOMHA, obnagarlas Temn
e HaCTOTHBIMW XapakTepUcTUKaMK, YTO W NepBOHaYansHoe
uzny4enne. CToAYan BonHa nepejaeTca B NpOCTPaHCTBO U B
peXuMe pesoHaHca BO3JENCTBYET HA NOPOAWBLLMI &€ Npo-
Lecc. Takum 06pa3om, aToMbl W MONEKY /bl BELLECTB, y4acT-
BYIOLME B NPOLIECCe, UMEIOT MOCTOAHHYIO SHEPreTUHECKYIO
NOAMUTKY W B KOHEYHOM MTOTe ferve npeosonesaloT Hep-
reTudeckne bapoepsl. C NoMOoLbI0 MOAYNATOPA, BXOAALLETO
B cocTas obopynosaHnA OPB, MOXHO MpoBOAMTL KOPPeKTH-
POBKY BO/HOBbIX XAPAKTEPUCTUK 3NEKTPOMArHUTHOMO U3ny-
YEeHUA 1 HANPaBNATb NPOLIECC B XENaTenkbHyIo ANA ONeparo-
pa cTopoHy. MpuHUMNansHan cxema pasMeLLeHwa annapa-
Typbl OPB Ha ycTaHoBKe NpyeeaeHa Ha puc. 1.

VicnibiTaHiA, nposeaeHHbIe Ha pAae oTeyecTBeHHbIx HM3
no BnuAHnio OPB-TexHONoru Ha yBenuyeHue Bbixoda CBeT-
NbIX 1 HA MHTEHCUEMKAUMIO NPOLIecca NonyYeHa OKUCIeH-
HbIX BATYMOB, NOKA3aNW, Y4TO NPU KPANHE HE3HAYUTENbHBIX
9Heprosarpatax (MeHee 0,5 kKBT) MOXHO A0CTaTOUYHO BbICTPO
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1 6e3 BONbLWMX MHBECTULMIA NOMYYaTh O4EHb CYLLECTBEHHbIE
achchekTbl ANA YMOMAHYTLIX NPOLECCOB.

Ha yctanoskax ABT oTMmedeHo yBenmu4eHWe BbIXOAE
cBeTNbIX Ha 2,5...4% v Gonee, B 3aBUCMMOCTM OT CBOWCTE
nepepabaTbiBaemoit HechTi (Tabn. 1). SdheKTUBHOCTE
OPB BbilWwe B Cnyvae TAXENbIX, CMONMUCTLIX HehTEn, Korag
B MasyTe B COCTABE HaAMONEeKYNAPHLIX CTPYKTYP OCTaeTCF
3HAYNTENBHOE KOMMYECTBO NErkux (hpakLmii.

CKOpOCTb OKUCNEHUA ChIPLA B BUTYMHOM MPOU3BOACTRE
npu BospencTeun OPB-TexHonorum BospactaeT BABOE, YTC
NMO3BOMAET CHA3WTL TemnepaTypy npouecca Ha 15...30°C v
nony4ats GUTYMbI BLICOKOTO KA4ECTBa NPW COXPaHEHUM Npo-
M3BOAUTENLHOCTW YCTaHOBOK. JhhexTnBHocTe OPB-Tex:
HOMOTWK MO «MATKOMY» OKUCMEHWIO ryapoHa Bbina npoae-
MOHCTpUpOBaHa Ha HoBOKYMOLILIEBCKOM U Bonrorpaackom
HetbTenepepabarbiBalowmx 3aBopax (Tabn. 2). Bo Bpems
3TWX AEMOHCTPaLMIA MOKa3aHo, YTO HAPALY CO CHIDKEHUEM
TemMnepatypbl OKucneHuA ryapoHa Ha 30°C v coxpaHeHuem
MPON3BOANTENBHOCTY OKUCTIMTENBHBIX YCTAHOBOK 3HAYM-
TeNbHO YNy4WaTCA HU3KOTEMNepaTypHble NOKasaTenu
MONYYeHHbIX JOPOXHbIX BUTYMOB, @ TakXe neHeTpauua u
pacTaxumocTs npy 0°C. Temnepatypa XpynkocTh CHU3MNAck
Ha 5 — 10°C no cpaBHeHMIO ¢ BUTYMaMMK, OKUCTIEHHBIMIA NPH
Temnepatypax B 250°C v BbIle, KCMOML3YEMbIX NPK CyLLEec-
TBYIOLMX TEXHOMOMMYECKUX pernaMeHTax Ha JercTBYIOLLMX
OKUCNNTENBHBIX YCTAHOBKAX.

MocnegHue ucnbitaHma OPB-TexHonorum, npoBeneHHbLIe
H& CTEHJ0BOM YCTAHOBKE MO MONYYEHNI OKWUCNEHHBIX GUTY-

TaGn. 1. Ucnonbzosanre OPB-TEXHONOMMM AN NOBBILIEHNUS BbIXOAA CBET/bIX HeTENPOAYKTOB NPU NEPBNYHOI nepepaboTke HedTH

MecTo HenbiTaHua OPB-

exHonoruM.
AumHcKkuid HN3

y4eHHbIe pesynbTarhi

JIK-6Yc YBenu4enne Bblxoa CBETNbIX HehTenpoaykTos (HK - 360°C) Ha 3,7% (mac.)

TyancuHckuin HM3 ABT-3 YBenudeHve BbiXoaa CBETIBIX HehTenpoaykTos (HK - 360 C) Ha 3,1% (mac.)
OAQ «HOPCU>» ABT-3 YBennienue BbIxoaa ceeTbix HedTenpoaykTos (HK - 360°C) a 2,4 % (mac.)
OAQ «HOPCU» ABT-4 YBenuieHne Bolxoja ceeTnbix HethtenpoaykTos (HK - 360°C) Ha 2,9% (mac.)
OAO «Caparoeckuit HM3» |  3NOV-ABT6 YBenuuerue Bbixoaa ceeTnbix HedTenpoaykTos (HK - 360°C) Ha 3,7 % (mac.)

BYPEHWE MU HEDTh 05/2010
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- T25n. 2. XapakTepucTUK1 GUTYMOB, NONYYeHHbIX C Ucronb3osaHuem OPB-TexHonorum ia
Hoeoky#Geiweeckom HM3

BHAS0/130
Mokasarenu e Fint T R s
KoHTp. Jken. Koutp. | -3ken.
auma, amv npu 25°C 75 75 105 109,5
A, oMm npu 0°C 23 24 31 30
pa pasmArdequa, °C 51 51,1 48 46,5
SHOCTL, €M npw 25°C 88 103 93 90
5HOCTh, ¢M npu 0°C 4,2 5,8 5,2 6,3
pa xpynkocti, °C -19 -28 -20 -30
NeHeTpaymm 0,1 -0,1 0,2 0.1
€ TemnepaTypbl pasmaryenua, °C 3 24 5 3,1
pa okucnexua B K-3, °C 240-250 | 204 -223 | 240-250 | 204-223
pa u3z neun -1, °C 190-200 | 150-170 | 190-200 | 150-170
SB0OUTENBHOCTB, MP/M 12-16 12-20 12-16 12-20

= nabopaTopuy MOHUTOPUHIA NPOLIECCOB W YYHIWIEHUA
‘Fgecma npomykumm uexa Ne 11 Mockosekoro HM3 8 20081, nyywyio CTOPOHY). ABTOPbI CTONKHYMCEL OAHAXAbI C CUTYa-

BbIBPOCH BPEOHbLIX BELECTB B OK-
PYXKatoLLyto cpeay.

C nomowso TexHonorun OPB
M aHANOMMYHbIX OTEYECTBEHHbIX
pa3paboToK MOXHO C HeBONbLUMMM
3aTpatamu 3HaYWMTEeNbHO NOAHATL
KaueCTBEHHbII YPOBEHb POCCHIAC-
KOl HethTenepepaboTku U ee 3Hep-
roathPeKTMBHOCTb, OOHAKO 3TOMY
He BnaronpuATCTBYIOT WHepUMA
MbILLAEHAA MEHeIKMEHTa Komna-
HWA W CYLLECTBYIOLLME 3KOHOMUHEC-
Kie YCnoBuA, B YaCcTHOCTM Manan
3aWHTEPeCcOBaHHOCTL [JOPOXKHON
oTpacnu, a 0TCoaa 1 nepepaboTum-
KOB, B BbICOKOM Ka4ecTse GUTYMOB
¥ nepepaboTKa 3aBOfjaMu ChipbA Mo

AaBanbYecKoil cxeme (30eCh, NPaBAa, CUTYaLWA MEHAETCA B




