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AHHOTanusA. MoJCIMPOBaHNE TEXHOJIOTUYECKUX IMPOIECCOB M YCTAHOBOK B HE()TEra30XUMHICCKOM KOMIUIEKCE SBIISCTCS
OJTHOW W3 BaXHEHIINX W TIABHBIX 3314, TO3BOJISIONINX YIOCTOBEPUTHCS B IPABHIBHOCTH MPOCKTHBIX PEIICHUN U BBISIBHTH
MOTEHIMAIBHBIE TMPOOIEMBI €llle Ha CTaJHd MPOCKTHPOBaHUSA. B 3TOI B3pHIBOMOMXKAPOOMACHOI OTPACIH, MPUMEHSIIOIICH
JIOPOTOCTOSIIIIUE CHIPhE M MPOJYKTHI, KAXKJI0€ W3MEHEHHe TpedyeT 0co00T0 BHHMAHHS, MOJCIHPOBAHUS H ITOCIECIYIONIETO
BHEJIPCHUsI HA MPOMBIIUICHHBIX YCTAHOBKAX. Y CTaHOBKA MOATOTOBKH HE()TH — 3TO KJIIOYEBOE 3BeHO B He(TemoObiBarouieit
0Tpaciy, Belb IMEHHO OHa oOecIedrBaeT ynajieHue npuMecei u3 HedTH, obnerdaer ee TpaHCHOPTHPOBKY, MepepaboTKy U
YMEHBIIIAeT JAOMOJHUTENbHbIC 3aTPAThl HAa 0OCIYKUBaHHE 00OPYIOBAHHMS U YTHUIIM3ALHIO OTXOJO0B. YCTaHOBKA MMOJATOTOBKU
HeTH BKIIOYaeT B cebs Ooku 00e3BOKMBAHHUSA, 00ECCOIMBAHMSA, OYUCTKA OT MEXAaHMYECKUX MpHUMecel M cTaOWiIn3aIum,
npuBojsi He(Th K TPeOOBaHHSIM, YCTAHOBICHHBIM CTaHIapTamu. TakuM 00pa3oM, MbI MPEJOTBpAIIaeM KOPPO3UIO
TpyOOIIPOBOJIOB, pE3epPBYapoOB U 000pYyIOBaHMs, 00pa30BaHKE TUAPATOB H 3aCOPOB. B paMkax mudpoBoro MojeaupoBaHus
ycraHoBku moarotoBku Hetu B cpene PTCHUM. Kapnepa Obuia perieHa 3ajava aHaiM3a W ONTHMHU3AIMU Pa3IAIHBIX
mapamMeTpoB Mporecca B IENsIX JOCTHKECHHS MAaKCHMAILHOW MPOW3BOIUTEIBHOCTH W BBIXOJA IIEJIEBOTO MPOJYKTA IMPH
MUHHMAJIBHBIX 3aTpaTtax. [IpenMyIIecTBO 3TOro Croco0a 3akKIruacTcss B YIPOIICHHH HM3YYCHHUS! CIOXHBIX IPOIECCOB,
KOTOpPBIE TPYAHO HCCIISI0BATh IKCIEPUMEHTAIBHO.

KnioueBble cji0Ba: MoenpoBaHue, IOATOTOBKA HEPTH, 00e3BOKHUBaHIE, 00€CCONMBAHHE.
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Abstract. Modeling of technological processes and installations in the petrochemical sector is a crucial task that helps verify
the correctness of design decisions and identify potential problems at the design stage. In this industry, which is prone to
explosions and fires and uses expensive raw materials and products, every change requires special attention, modeling, and
subsequent implementation in industrial facilities. One of the key elements in the oil industry is the oil treatment plant. It is
responsible for removing impurities from oil, which facilitates its transportation, processing, and reduces additional costs for
equipment maintenance and waste disposal. The oil treatment plant consists of units for dewatering, desalination, purification
from mechanical impurities, and stabilization, which bring the oil to the standards required. This helps prevent corrosion of
pipelines, tanks, and equipment, the formation of hydrates, and blockages. Digital modeling of an oil treatment plant in the
RTSIM platform solves the problem of analyzing and optimizing various process parameters to achieve maximum productivity
and target product output at minimal cost. The advantage of this method is that it simplifies the study of complex processes
that are difficult to investigate experimentally.
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1. BBenenue

MonenrpoBaHuE TEXHOJOTHIECKIX MPOIECCOB HE()TEra30XuMHUIECKOT0 KOMIUIEKCa Ha
CGI‘O[[HSII_HHI/II‘/JI ACHb MPCACTABIIACT OCOGBIﬁ HHTCPCC U ABJIACTCA €ro HEOTBbEMJIEMOM YacCThIO.
Jlis Toro, 94TO00OBI ONTUMHU3UPOBATH MPOLIECC, HEOOXOAUMO CHayala MIPOBECTH HCIbITaHHE Ha
1M (poBON MOJIETH, @ TPH YCIIEIITHOM MOJETUPOBAHNHY IPUMEHUTH HABBIKM Ha TPOMBIIIIEHHON
YCTaHOBKE.

YcraHoBka IIOATOTOBKHN He(bTI/I ABJISACTCA Ba)KHEUIITUM 3TaroM nepen
HEIOCPEICTBEHHOW TepepaboTkoii HedTH W HEPTENpOAYyKTOB, Ha3HAYCHUE KOTOPOU B
pasra3upoBaHuH, 00€3BOKHBAHUU U 00€CCONMBAHUU HEPTH, a TAKKE MOATOTOBKHU BOA JUIS
CUCTCMbI NOAJACPKaHUA IIACTOBOTO OABJICHUS, HAKOIUICHUU W OTKAYKU TOBapHOfI He(bTI/I.
MopnenupoBaHue 3TOrO Mpolecca SBISETCS aKTyalbHOW 3afaueil W TMO3BOJIAET MOJYYUTh
toBapHyto He(dTh 1 rpynmel kadectBa coriacHo 'OCT P 51858-2002 wa CUKH, cHu3uTh
MaTepuaibHble 3aTPaThl HAa MPOBEACHUE CXOXKHX IKCIEPUMEHTOB, ITPOBECTH HCCIIEAOBAHNE B
0€30MacHOCTH, HAaXOJSICh 32 KOMIBIOTEPOM M, CaMoOe€ TIJIaBHOE, M30eXaTh 4Ype3BbIYAiHBIC U

aBapuiiHble cutyanuu [1-4].

2. IlocranoBka 3agaun (Ileab uccaenoBanmus)

[Tpu uudpoBOoM MOAETUPOBAHUM YCTAaHOBKH NOATOTOBKM HepTH B cperne PTCHUM.
Kapnepa pemaercss 3amaua 0€301mMacHOrO MCCIIEOBAHUS TAaKUX IPOLIECCOB KaK cemaparus,
00e3BOKMBaHUE, O00ecCOMMBaHME HEPTH W  YCTAHOBJICHHS paboOdYMX  IapaMeTpoB
TEXHOJOTHYECKOT0 pexkuma [5-6].

Heo6xonuMocTh MOATOTOBKM HE(TH TVIABHBIM O0pa3oM 3aKIJIIOYAaeTCs B TOM, YTOOBI
CHHU3HUTH KOJIMYECTBO HEXKeENATEeIbHBIX KOMIIOHEHTOB B HE(PTAHOM IMYIIbCHU.

biok OTCTOMHMKOB M 3JEKTpoJeruapaTopa IMpeaHa3HaueH [Ulsl yAaJeHUs BOJIbI, B
KOTOPOH COEp)KaTCsl MUHEPATIbHBIE COJIM, BBI3BIBAIOIINE KOPPO3HIO 000pyRoBaHMs. Beicokas
O0OBOJIHEHHOCTh HE(PTHU NPUBOAUT K YCIOKHEHMIO Ipolecca NnepepaboTKH, Tak Kak UMeEeT
OO0JIBIIYIO TEMIIEPATypy CrOPaHHUS.

bnok cemapauuu mnpenHazHadyeH JUIs pa3/ieIeHUs ra3a W JKUAKOCTH, KOTOpBIE
IIPOMCXOIUT 3a CUET Nepenaia JaBJIeHUs] MEXy BXOJIOM U BBIXO/IOM U3 cenapaTopa. Y gajeHue
IOy THOTO HE(PTSIHOTO ra3a BEI3BAHO HEOOXOJMMOCTBIO YMEHBIIIEHUS THIPABIMUECKUX YAAPOB

U UCTTapCHUA B IPOLUCCCC XPAaHCHUA U TPAHCIIOPTUPOBKHU.
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3. MeToabl 1 MaTepHUAJIbI HCCJIEI0BAHUS

Jns uccnenoBaHus W LM(POBOro MOAETUPOBAHMSA Mpoliecca MOATOTOBKM HedTH
UCTONB30BaTOCh mporpammuoe obecrieuenne PTCHUM. Kapeepa. B aroit  mporpamme
ycraHoBka mnoarotoBku Hedtu (YIIH) mnpexacraBieHa Kak COBOKYMHOCTb pa3iIMYHBIX
JJIEMEHTOB: He(Tera3ocenapaTopoB, TEMIOOOMEHHUKOB, OTCTOMHUKOB, JIEKTPOJIErUapaTopa

U pe3epByapoB IS XpaHeHus (PUCYHOK 1).

OB30P YMH

e

Pucynok 1. O6mwmii Bug YITH.

Cripas HedTh OCTYIAET B MEPBBINA HedTerazocenaparop, rae NPOUCXOIUT pa3ieieHne
Ha )XHJKYIO ¥ ra3oByio (a3el. Jlasiee B MOTOK XKUIKOU (a3bl JOOABISETCS PeareHT, KOTOPHII
CIOCOOCTBYET paspylieHuto 3myibcun. [locme sToro HedTh NOCTymaeTr BO BTOPOH
HedTerazocenaparop.

3aTeMm ciiemyeT OJIOK ChIPhEBBIX Pe3epPBYyapoOB BepTHKAILHBIX cTaidbHbIX (PBC-3000). B
nepBoMm, PBC Ne 1, mpoucxoauT oTAelieHHe OCHOBHOTO KOJIMYECTBA BOJABI OT HePTH IyTemM
orcrauBanus. [locne sToro HedTh mocTynaer B Oydepuslit pezepyap PBC Ne2, On no3Boser
MOJJICP)KUBATh HEMPEPBIBHOCTH TpoIlecca W o0ecrednBaeT pe3epBHBIH 00BEM Ha ciayuait
HENpPEeIBUEHHOTO0 OCTAHOBA YCTaHOBKHU.

Janee neth momagaeT B 0JI0K TETUIOOOMEHHUKOB, T/Ie OHAa HAarPEeBAaeTCs 3a CUET TeIla,
OTBOJUMOTO OT TOBApHOU HEPTH, M HAIIPABIISETCS B TyTEBOU MOJOTPEBATENb, T/I€ TPOIOJIKAET
HArpeBaThCs Mepe]] mojadeil B OTCTOMHUKY Il 00€3BOKUBAHUSI.

B anexTpoaeruaparope npoucXoauT CHUKEHNE KOHIIEHTPAIlM MUHEPAJIbHBIX COJIeH B
HeTH Omaromapst pa3pymnieHU0 HEPTIHON AIMYIBCUH B AJIEKTPUUECKOM I10JI€. ITO TO3BOJISET

IPUBECTH MOKa3aTeNu B cooTBeTcTBUE ¢ TpeboBanusamu 'OCT P 51858-2020.
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4. IlosryyeHHbIE pe3yJIbTaThl

Jns wm3ydeHus BIMSHUS M3MEHEHHMS TEXHOJOTMYECKHX I1apaMeTpOB Ha MPOIECC
noxaroroBku Hetu B PTCUM. Kapbepa Obuid cMOAETHPOBAHBI JABE CUTYAllMH: YMEHbIIICHUE
TemIeparypsl B myTeBoM mojorpesarene 10 33 °C (pucyHok 2) u ysenuueHue o 42 °C
(pucynok 3). B mepBoMm cirydae Mbl HaOJIFOAaJId POCT OOBOJTHEHHOCTH TOBAPHOUW HE(PTH, UTO, B
CBOIO O4Yepelb, MPUBEIO K YBEINYEHHUIO COJCP)KAaHMS MHHEPATBHBIX COJeH (PHCYHOK 4).
HanpotuB, yBenuueHwe TeMIepaTrypbl CHOCOOCTBOBAJIO CHHKEHHIO OOBOJHEHHOCTH

(pucyHok 5).

TIRCA 010

“u1cno Touek Tasnuua

OuUUCTUTE

TIRCA010

TaGnuua

QuUNCTUTL

Pucynok 3. ['paduk n3meHeHus coaepkanus BOJbI B TOBApHOW HE(TH 110 BPEMEHHU.

AIR 005

Yucno Touek TaGnuua

OUUCTHUTE

Pucynoxk 4. I'pagux u3MeHeHUs COAepKaHUS BOJbI B TOBAPHOU HE(TH 110 BPEMEHHU.
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Tasnuua

QuUACTUTE

Pucynoxk 5. ['paduk n3meHeHus coaepkaHus BOJbI B TOBApHOW HE(TH 110 BPEMEHHU.

5. BoIBOJBI

[MudpoBas Momenb YCTAaHOBKM TMOATOTOBKM HEPTH OCYIIECTBIsET Oe30macHoe
W3y4YeHWEe JAHHOTO TEXHOJOTHYECKOro Iporecca. V3meHss TemmepaTypy, YCTaHOBHIH
3aKOHOMEPHOCTH U3MEHEHUS COJiepKaHus BoJibl B HeTH. MccaenoBanne mokasano, 4To mpu
CHI)KCHHU TEMIIEpaTyphl Ha 7 TPalyCcoB COACpkKaHUE BOJLI B HEPTH YBEIUUHBACTCS, a MPU

HC3HAYUTCIIbHOM IMOBBIIIICHUUN TCMIICPATYPLI HA 2 °C — cHmKaeTcs.
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