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NNUHY-UHTEI'PAIIUA UHTET'PALIUA BJIOKA
KATAJIUTUYECKOI'O PUOOPMUHI' A
HA YCTAHOBKE JI-35-11/600

B pabore BbInoaHEHA THHY-UHTErpalys OJI0Ka KaTaJuTHUECKOro puopMHuHTa Ha yctaHoBke JI/35-
11/600. C mnomMoup METOAOB MNHUHY-MPOCKTUPOBAHHUS MOCTPOEHA CETOYHAs JuarpaMma
MPEATIOKEHHOTO TMPOEKTa PEeKyINepaluy TEmIoBo sHepruu. Ha ocHOBe ceTOYHOM AMarpamMmbl
CHCTEMBl PEKylepaluu IMpeasioKeHa DSHEPro-TeXHOJOrHYHasi cXeMa OJIOKa KaTaJIUTHYeCKOro
pudopMuHTa, B KOTOPOW 3HAYUTENHHO YBEJIMYEHA MOIIHOCTh peKymnepanuu. Taxke B pabore
OIUCAaHBI 3aTPaThl HA MPOSKTUPOBAHKUE M CPOK OKYIIAEMOCTH JAHHOTO IIPOEKTA.

KiroueBble ci1oBa: MUHY-MHTETpaLsl, pU(QOPMUHT, TEIII000MEH, MUHY-aHAJIH3, CETOYHAas
quarpamma, YTHIUTBL, CPOK OKYIIaeMOCTH.

IloctanoBka mnpoOJjieMbl B 001IeM BHIE€ M €€ CBAA3b € BAaKHBIMH
HAYYHBIMHU HJIH MPAKTHYECKUMH 32IaHUSIMH.

OHeprusi — HEOOXOAUMBIM AJIEMEHT [JIi JKUBOTO OpraHu3Mma,
coo0IecTBa, a TaKXKe N JII000 XuMuueckol u (usmdeckoit cuctemsl [1].
Jns  monmHsiTUsE  OOIIETr0 >KU3HEHHOTO YPOBHS  HACEJICHHS  IUIAHETHI,
JOCTUTHYTOTO B pa3HbIX CTpaHax, MOTpeOyeTcss MOYTH JECITUKPATHOE
YBEIIMYEHUE PHEPTreTUUECKOr0 MPOU3BOICTBA, PEaIbHO ATO HEBO3ZMOXKHO HM3-3a
OTPAHUYEHHOCTH M YCIOXHEHHS JOOBIYM OCHOBHBIX SHEPropecypcosB, a
TaKK€ H3-3a TYOUTEIILHOTO BO3JICUCTBUS DSHEPreTUYECKUX OOBEKTOB Ha
okpyxarouryto cpeny. I[loaTtomy HE0oOXoauM Tniepexo] K JAeATeIbHOCTH,
o0ecrnieunBaloNIe! yMEHbIIEHUE MNOTPEOJICHUS HEPrUM MO OTHOIICHUIO K
BAJIOBOMY HAIlMOHAJIBHOMY MPOAYKTY, M CO3lIaHME€ HOBBIX Ooliee
3 PEeKTUBHBIX CIOCOOOB MONYUYEHHUS] PHEPTUHU. B 3TOM miaHe BO3MO>KHOCTHU
xumuu Benuku. [lepBoe HampaBiieHUE, I€ XUMUS MOXKET ObITh 3(PHEeKTUBHOM
— pa3paboTKa TEXHOJOTUM, 00ECIEYNBAIOIINX YMEHBIIEHUE 3aTpaT IHEPTrUU
Ha €IWHUIBI TpoaykTa. BTopoe — co3maHue HOBBIX BHAOB TOIUIMBA,
o0ecrneunBalOINX JHEPreTUUEeCKyI0 M JKOJOTMYecKyr0 3((PEKTUBHOCTS.

Tpetbe — HOBbIE 3(PHEKTUBHBIC TEXHOJIOTUM TOJNy4YeHUs 3Heprur. OgHuM U3



BaXHBIX HaIPaBIECHUH pecypcocOepeKeHUs B XUMUYECKON MTPOMBIITICHHOCTH
SBJISIETCSL SHEProcOepeKeHHeE.

Ha nepBoHauanpHOM »JTame pa3pabOTKU METOAOJOTUM  CO3JIaHUS
pecypcocOeperaronmx XuMHUKO-TEXHOJIOTHIECKAX CUCTEM OBLITH MPEI0KEHBI
METO/Bl CHHTE3a PEKYMepaTUBHBIX TEIUIOBBIX cucTeM. OMHUM W3 HanOoliee
W3BECTHBIX METOJOB CHHTE3a ONTHUMAJbHBIX PEKYMEPATUBHBIX TEIUIOBBIX
CHUCTEM SBJISICTCS THUHY-METOJ] C HWCIOIb30BAHUEM COCTaBHBIX TEIJIOBBIX
KpUBBIX. JIuTepaTypHbie TaHHBIC, ONMYOJUKOBAHHBIC B PA3IMYHBIX UCTOUHUKAX
[2—5], roBOpAT O TOM, YTO MOPH HUCIOJIb30BAHUU METOJIOB NUHY-aHAIIN3A,
MOKHO COKPATHTh YHEPrOMOTPeOICHNE IPEATPUITHS MPAKTHIECKH B 2 pasa.

Tensio3HepreTuyeckasi HHTErpaus.

Panee B pabore [6] OBIO HaAYaTO pemICHHWE MPOOJEMBI TIO
AHEProcOepeKEHUI0 Mpoliecca KaTaJTuTUYECKOro pu(OpMHUHTa HA YCTAHOBKE
JI-35-11/600.

Ha ocHoBanuu o0OcneqoBaHus CYIIECTBYIOIIEH TEXHOIOTHYECKOU CXEMBI,
KOTOpasi Takke ObllIa pacCMOTpeHa B paboTe [6], Obla MOCTpOeHA CeTOYHAas
JIuarpamMma CyliecTBYIOIIEro mpoiecca (puc.l).
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Puc. 1 — Cerounast quarpamma CyIiiecTBYIOIIETO Mpoiecca



Jnss Toro, 4TroOBl CHUHTE3UPOBATH HMHTETPUPOBAHHYID  CHUCTEMY
TEIUIOOOMEHAa  pPacCMaTPUBAEMBIX  MPOLECCOB, IMOCTPOUM  CETOUYHYIO
JUarpaMmy TEXHOJIOTUYECKMX IMOTOKOB M OTMETHM HAa HEW JIOKAIH3ALHIO
MAHYA, & TAKXKE C MOMOIIBIO METOJOB MUHY-IPOEKTUPOBAHUS PA3MECTUM Ha
Hel TeriooOMeHHble amnmapatbl. Ha pucyHke 2 mpeacraBlieHa CeTOYHas
auarpaMma Jijisi IpoeKTa PEKOHCTPYKIIMU TEerIooOMeHHOUM ceTu. TeroBas
VMHTETPALUS BBIIOJHAECTCA 3@ CUET CO3JAHMS JBYX HE3aBHCHMBIX IMOJICHCTEM
BBIILIE U HUXKE MMUHYA.
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Puc. 2 — Cerounasi quarpaMMa HHTETPUPOBAHHOIO Mpoliecca

Mpb1 BUIUM, YTO MHUHY JOKAJU3yeTCs Ha TeMIIepaType s TOpsuux
MOTOKOB, paBHOW 92°C, M COOTBETCTBEHHO ISl XOJOJIHBIX MOTOKOB — 84°C.
[Nopsiune ytunutel npuodpeTaroT 3HaueHue paBHOE Oumin = 13 MBT, uTo Ha
59% MeHblile, 4eM MpPOIeCC MOTy4aeT OT YTHIMTHOM CUCTEMBbI B HACTOSIIIEE
BpeMsl. 3HAUEHUE XOJOAHBIX YTHIUT COCTABIAECT Ocmin = 4,8 MBT ut0 Ha 33%
MEHBbIIIE, YeM MPOLIECC MOTyYaeT OT YTUINTHON CUCTEMBI B HACTOSIIIEE BPEMSI.

MomHoCcTh peKyrnepaluuu TEIIOBOM SHEPrMM B HHTETPUPOBAHHOMU
cucreMe ¢ AT, = 8°C gocrurder 3HadeHus Q.. = 29,2 MBrt. Takum
o0pa3oMm, ¢ TOMOIIbI YriayOJNeHUs] TEIIOSHEPIeTUYECKOW HWHTErpaluud B



npoiiecce KaTanuTudeckoro pudopmunra Ha ycraHoBke JI-35-11/600 moxHO
YMEHBIIIUTH 3HEpronoTpedenue Ha 8,2 MBT.

brnarogaps pacdeTy THMHYA W TOCTPOCHHIO CETOYHOW JHArpaMMBI
CYIIECTBYIOMIETO W WHTETPUPOBAHHOTO MPOIECCa MOXKHO CO3/1aTh IMPOCKT
PEKOHCTPYKIMK OJIOKa KATAIUTUYECKOTO PU(DOPMHUHTA  TEXHOJIOTHYECKOU
cxeMbl ycraHoBkH JI-35-11/600, kak nmokazaHo Ha puc. 3.

11 L I 117 E 118

\‘ E 11

(axen
<

¢ 112

B

KaHaJTH3aIHuK

Puc. 3 — Cxema npoekTa peKOHCTPYKIUHU OJI0KA KaTaTUTHUYECKOTO puopMuHTa
TEXHOJIOTUYECKOW cxembl ycTaHoBkH JI-35-11/600



Jlitst

MHTETrPUPOBAHHOU

CXEMBbI

ObLIIH

paccyuTaHbl

napamMmeTphl

TEIJIOOOMEHHBIX arIrapaToB 1 KX OCHOBHBIC 9KOHOMHNYCCKHUC IIOKA3aTCIIM. OTHn

IMMOKa3aTcJii MOXKHO HArJIiIHO YBUICTDH B Ta6J'II/II_[€ 1.

Tabnuma 1 — [NapameTpsl TEMI000MEHHBIX alllapaToB

Temmoo6mennuk | Harpyska, kBt | Kox-Bo, mr [TImomane Llena, rpH
TIOBEPXHOCTH, M°
T-1/1 14898 1 5774 4627000
T-1/2 15015 1 5819 4663200
T-6/1 2330 1 166 140000
T-6/2 1848 1 70 64200
Cymma 34091 4 9494400 9494400
HarmssgHo  paccMOTpeTh  3HEProNOTEHLMAl  PEKOHCTPYUPOBAHHOU

BHCpFOTeXHOHOFH‘{CCKOﬁ CXCMbI U BO3MOXXHYIO 9KOHOMHIO SHCPTHUU MOIKHO C

OMOIIIBIO TAOIULIBI 2.

Tabnuma 2 — DuepronorpediieHne U peKyIepaiusi CUICTEMbl TEII000MeHa

IIpoekt I'opstune XoJioHbIE Pexynepa- | Llena sHeprumn
ytunuthl, MBT | yrunutel, MBT | ua, MBt 3a roj, rpH
CymecTByronui 20,8 12,7 21 47428430
NHTerpupoBaHHbIii 13 4,8 29,2 28968520
DKOHOMMUS 7,8 7,9 18459910

I/ICXOI[H N3 PacCdCToOB MOXKHO CACIAaTb BLBIBOJ, 4YTO IIPOCKT MABJIACTCA

9KOHOMHYCCKH BbII'OAHBIM, MW CPOK OKYINAaEMOCTHU IIPOCKTa COCTAaBUT 10

MECSIIEB.
BrniBoabl.

B pesynbTaTe npuMeHEHHS MHUHY-METOJNOB OblJa TMOJyY€Ha HOBas

cHCTeMa TeIUIoOOMeHa W TIpecTaBieHa paboTOCmOCOOHas, PKOHOMHYECKH

BBITOJIHASI  DHEpProTexHosiornyeckass cxema. llomydyeHa cpaBHUTeNbHas
XapaKTEPUCTHUKA CYIIECTBYIOIIETO MPOIECCa KATaTUTUYECKOTO pUdOpMUHTa U
WHTETpUpOBaHHOTO mporiecca. [loka3zaHo, 4TO IKOHOMHYECKHN MOTEHIIUAI
sHEprocOepexeHust, JTOCTYIMHBIM HMHTErpaluu mnpoueccoB, paBeH 18459910

rpH. CpoK OKynaemMoCTH MpekTa coctaBut 10 Mecsies.
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VY poboti BUKOHaHA MiHY-IHTErpaLis 0JIOKY KaTaJiTHYHOTO pUQPOPMIHTY Ha ycraHoBLi JI/35-
11/600. 3a pmomomMoror MeTOHNIB MIHY-TIPOEKTYBaHHS MOOyIOBaHAa CITKOBa Jiarpama
3allPONOHOBAHOTO MPOEKTY peKymneparil TemioBoi eHeprii. Ha ocHOBI CiTKOBOT AiarpaMu CUCTEMH
peKynepariii 3anpornoHoBaHa EHEProTEXHONIOT YHa cXxeMa OJIOKy KaTaliTHIHOro pu(OopMiHra, B AKil
3HA4YHO 301IbIIEHa TOTY)KHICTh peKymnepauii. Takox B poOOTi onrcaHi BUTpaTH Ha MPOEKTYBaHHS 1
TEpMiH OKYIHOCTi JaHOTO MPOCKTY.

Kirouosi ciioBa: miHu-iHTErpais, pudopMiHr, Temoo0MiH, MHY-aHalli3, CITKOBa JUarpama,
CHEeProBUTPATH, YTUIITH, TEPMiH OKYITHOCTI.

Pinch-integration of block of catalytic reforming is for unit of L/35-11/600 was made. The
grid diagram for of pinch-integration of system recuperation project was proposed in the paper. On
the basis of grid diagram of the system of recuperation the flowsheet of the block of catalytic
reforming is offered. The investment in process was calculated and payback period for this project
was defined.

Keywords: pinch-integration, catalytic reforming, grid diagram, pinch analysis, recuperation,
, utilities, payback period .



