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AHHOTANUA

Pabora mocesmieHa pa3paboTke TMHAMUYECKON MaTeMaTHYECKOH MOJENN MHOTOCTQAUHHON a0COPOIMOHHOM
CHCTEMBI, IPeIHA3HAUYCHHON ISl aHaJIM3a MEPEXOAHBIX MPOLECCOB U 00yUeHHs OIEpPaTHBHOTO MEpCOHaNa B
cpene moaenuposanust RTsim. [IpeqmeToM uccie1oBaHus SIBISETCS THHAMAYECKOE OBEICHHE y371a aMUHOBOM
OYHCTKH I'a3a, B KOTOPOM JUISl CO3JaHMs IaBJeHHs B abcopOepe UCTIONb3yeTcs KUAKOCTHO-KOJIBLIEBONH KOMIIPECCOP
C MCHOJIb30BaHUE B KaueCTBE padouei KHUIAKOCTH BOIHOTO PACTBOPa MOHO3TaHONAMMHA. [l cocTaBiIeHUs TUHA-
MHYECKOW MOJIEIIH MPOLIECCa MCTIONB30BAICS OTEYECTBEHHBIN MPOrpaMMHBI poxyKT RTSIiM, npeaHa3HaueHHbIH
JUTSL CO37IaHUSI KOMITBIOTEPHBIX TPEHAXKEPOB JJIsl HEPTEra30BOro ceKTopa, a B X0j€ MCCIIe0BaHMs POBECHA
KOJINYECTBEHHAS OLIEHKA TIEPEXOJIHBIX XaPaKTEPUCTHK CUCTEMBI. Y CTAHOBJICHO, YTO OTPEACIISIFONIINM (PakTOpoM
JMHAMUYECKON YCTOMUYMBOCTH TIpoIiecca SIBISICTCS XUMUUecKasi abcopOIys, KOTOpasi CYIIECTBEHHO YBEIUYUBACT
BpPEMEHHBIE 3aJIEPKKH MPH CTaOMIIM3AIMKM COCTaBa OYMIIEHHOTO ra3a M0 CPaBHEHHIO C THAPABIMYECKUMH
napamerpamu. Konnentpaiuss HoS Ha Beixone u3 abcopOepa CTaHOBUTHCS PaBHOW TPEOyeMOMY 3HAYCHUIO
yepe3 40-60 MuHyT nocine nogayu raza B abcopOep, py 3TOM OCTaIbHBIE CTaANH (CO3AaHNE UUPKYJIISLHH, TyCK
KoMIIpeccopa B paboTy W T.[.) 3aHUMaroT He Oosiee 25 MuHYT Kaxnas. Ha ocHoBe paspaboTaHHO# Momenu
COCTaBJIEH IIJIaH ITycKa 0Jioka B padoTy, KOTOPBIM COCTOUT U3 IISITH 3TAIIOB, a TAKXKE ONPEAETICHbl BO3MOKHbIE
OTKJIOHEHHS OT HOPM TEXHOJIOTHUECKOT0 PEKUMA U MEPONPHUSITHSA 110 X ycTpaHeHHIo. PazpaboTanHas Moaenb
MO3BOJIIECT MIPOTHO3UPOBAThH MOBEJACHNE XMMHUKO-TEXHOJIOIMYECKON CHCTEMbI B HECTAIMOHAPHBIX U aBapUIHBIX
peXnMax, MOBBIIIAS YPOBEHb ONTHMH3AIMK U MPOMBINIICHHON Oe3omacHocTH. [IprBeieHHbBIE BpeMEHHBIE TTOKa-
3aTeNH TIOTyYCHBI C YYETOM CIelM(DHKU U BBIYUCIUTENBHON cKopocTH miatdopmbl RTSIM, Ha 6a3e koTopoii peasu-
30BaHa MaTeMaTHYeCKas MOJIEIb.
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Abstract

This study presents the development of a dynamic mathematical model for a multi-stage absorption system,
specifically designed for transient process analysis and operator training within the RTsim simulation
environment. The investigation focuses on the dynamic behavior of an amine-based gas sweetening unit,
wherein a liquid ring compressor employs an aqueous monoethanolamine solution as the sealing/working fluid
to maintain absorber pressure. The dynamic process model was constructed using RTSim, a domestic simulation
platform designed for developing computer-based training simulators for the oil and gas industry. Furthermore,
a quantitative evaluation of the system’s transient response characteristics was conducted. Results indicate that
chemical absorption governs the dynamic stability of the process, introducing significant time lags in the
stabilization of the purified gas composition relative to hydraulic parameters. The H2S concentration at the
absorber outlet reaches the target specification within 40-60 minutes following gas introduction. In contrast,
auxiliary startup phases-including establishing liquid circulation and compressor commissioning — each require
< 25 minutes. Leveraging the developed model, a five-stage startup procedure was formulated. Additionally,
potential deviations from standard operating conditions were identified, along with corresponding corrective
mitigation strategies. The proposed model enables accurate prediction of the chemical-technological system’s
behavior under both transient and emergency conditions, thereby enhancing process optimization and industrial
safety standards. The reported temporal metrics account for the computational architecture and processing speed
of the RTsim platform, which serves as the foundation for the implemented mathematical model.
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