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C.JI. @apynyes (DI'AOY BO «Omckuii 2ocyoapcmeeHHblil mexHu4ecKull yHusepcumemy)

Or lIPI(l)pOBOl"O I[BOﬁHPIKa K CUCTEMAM UHTEC/VIEKTYAJIBHOI'0 YIIPABJICHUA.
Cunres rnﬁpnaﬂoﬁ MOJ€/IN YIIPABJICHUA TENVIOTCXHU1CCKUMU 00beKTaMH YCTAaHOBOK MOATOTOBKHA He(an

Ilpeonooiceno paccmompems u aKmyaiu3upo8ams poib KOHYenyuu Yyugposwix 080UHUKOE 8 NPOYeccax NOCMpoeHUs
cucmem MOHUMOPUHEA, ONEPATNUSHOU OUASHOCIIUKIL, (UHMENTEKMYATbHO20» YNPAasNeHus 00bekmami YCmaHo80K
no02omoexu Hepmu Hepmeazo8vix Mecmopodicoenul. B kauecmee 6azucrnozo memooda nocmpoerus yugppogozo
080UHUKA 01151 Yellell YNpaeieHus npediaeaemcs NPUHAMs H00X00 CUHmMe3d 2UOPUOHOU AHATUMUKO -
IKCnepUMeHmanbHol mooeau. Onucana memooonro2us GopmMuposanus u UOeHMUPUKayuu napamempos Cmamuyeckux
U QOUHAMUYECKUX MOOeell MeNI0MeXHUYeCKUX 00beKmoeg ¢ npUMeHeHUueM MamemMamuuecko2o NPUHYUNa A4eeiHo2o
modenupoganuu. Ha npumepe npomsiuinennoeo nooocpesamens negpmsanoii smynvcuu I1111,6 onucanvl cnocobwsi
paspabomxu Mooenu, uoeHmuguKayuu eé napamempos u noCMpOeHUs CUCIEeMbl YCOBEPUIEHCIMBOBAHHO20 YNPAGTIeHUS
O0aHHBIM 0OBEKMOM C NPUMEHEHUEM WUPOMHO-UMNYIbCHOU MOOYIAYUY YNPABNAIOUE20

cuenana.

Kouesvie cnosa: yugposotl 060UHUK, 2uOPUOHASE MOOETb, MENIOMeXHUYecKue 00beKmbl YNPasieHus,
MamemMamuueckasn aueeunas Mooeb, N00ospesament HeQMAHOU IMYIbCUU, CUCTHEMA YCOBEPULEHCIBOBAHHO20
YNPAGNeHUs, UCKYCCMBEHHASA HEUPOHHAS CeMb, UWUPOMHO-UMNYIbCHAS MOOYIAYUS.

Dapynuyes Cepeeii Imumpuesuy — kano. mexu. HayK, ooyenm Kageopvl «Aemomamuzayus u pooOMOMexHUKAy,
®@I'AOY BO «Omckuti 20cy0apcmeeHtblil MeXHUYeCKUll YHUGEPCUMEN.
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Faruntsev S.D. From digital twin to intelligent control systems. Synthesis of a hybrid control model for thermal
facilities of crude oil heating units

The paper suggests to examine and update the role of digital twin concept in the design monitoring, on-line diagnosis,
and intelligent control of thermal facilities of crude oil heating units at oil and gas fields. The synthesis of a hybrid
analytical and experimental model is offered as the basic digital twin design method. The methodology of development
and identification of static and dynamic model parameters of thermal facilities with the help of network modeling is
described. With the example of PP1,6 industrial crude emulsion heater, the paper describes the methods for

model development, parameter identification, and advanced process control design with the help of pulse-duration
modulation of the control signal.

Keywords: digital twin, hybrid model, thermal control objects, network mathematical model, crude emulsion heater,
advanced process control system, artificial neural network, pulse-duration modulation.



