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C.JI. @apynyes (PI'AOY BO «Omckuii 2ocyoapcmeentbili mexHu4ecKutl yHusepcumemy)

MopeabHasi HACTPOIiKa ABYXKOHTYPHOM CHCTEMbI YIIPABJICHHUSI YPOBHEM TPex(a3HOro cenapaTopa 3MyJabCHHI
He(TH ¢ HCIOJIL30BAHNEM HUCIIOJTHUTEIBHOI0 MEXaHU3MAa MOCTOSTHHOM CKOPOCTH

Ipeonosiceno akmyanuszupogams npodiemy nOSbIULEHUSL KAYeCHEd CUCTEM A8MOMAMUYECK020 Pe2yIupoSanus
YCMAHOBOK NOO2OMOGKU Hehmu 3a cuem moYHOCU NOOOEPIHCAHUSL PE2YIUPYEeMbIX NAPAMEMPO8, HENOCPEOCHEEHHO
BIUAIOWUX HA CBOUICMBA MOBAPHOL Heghmu nepeo eé coauell 8 MaucmpanbHvle mpyoonpogoosl. Paccmompensl
U38eCmmble MeMoObl ROCIPOEHUSL CUCTHEM AGIMOMAMUYLECKO20 PE2YIUPOBAHUSL C UCTIONb30BAHUEM UCHOTHUMETbHbIX
MEXAHUZMO8 NOCMOSIHHOU CKOPOCMU. YKa3anbl HeOOCmMamKu cnocob08 0OHOKOHMYPHO2O pPe2yIupo8aHus u
NPeO0ACEHO PACCMOMPENb 068d BaPUAHMA NOCMPOEHUST 08YXKOHMYPHOU CXeMbl YNPABLEHUs C UCHOIb308AHUEM
PENeHO-UMNYIbCHO20 Pe2yNamopa U WUpOMHO-UMNYIbCHO20 MoOYasmopa. Ilpusedensl modenu 0t Kanicoo2o u3
8APUAHTNOS, NPEOLOANCEH MEMOO PACHEema ONMUMATILHBIX HACMPOEK ¢ UCNONb308AHUEM CXEMbL 3AMEUjeHUsL U 8bINOTIHEH
CPABHUMENbHBII AHANU3 KAYeCMBA Pe2yaupo8anus 0l pACCMOMPEHHbIX sapuanmos. IIpodemoncmpuposano
DYHKYUOHUPOBAHIUE UMO208OU MOOENU O8YXKOHMYPHOU CUCTIEMbL ABMOMAMUYECKO20 PE2YIUPOBAHUSL YDOBHS KAMePbl
8bIZPY3KU MPeXpasHo2o cenapamopa 6 cocmage cekyuu npedsapumenbHo20 00e3604CU8AHUSL YCMAHOBKU NOO20MOBKU
Heghmu. Memoo modicem 6vblmb UCHONBL308AH OISl HACMPOUKU PEATIbHbIX CXeM, GKIIOUAIOWUX UCHOTHUMETbHbLE
MEXAHUZMbL ROCIOSHHOU CKOPOCHIU.

Kniouegvie cnosa: ycmanoska noo2omoexu negpmu, mpexgaznulii cenapamop, 08yXKOHMYPHAS CUCIeMA YNPAGIEHUsl,
UCNOIHUMENIbHBILL  MEXAHUSM NOCMOSHHOU CKOPOCMU, PenelHO-UMNYIbCHLIL  pe2yiamop, WUpOmHO-UMNYIbCHbLU
MOOYISIMOp, CXeMd 3amMeujeHusl, paciem OnMUMAaiIbHbIX Napamempos MamemMamuyeckux mooeuetl.
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Faruntsev S.D. Model-based tuning of a double loop control system for a three-phase oil emulsion separator using a
constant-speed actuator

The paper proposes to improve regulatory control performance in oil treatment facilities by controlling more precisely
process parameters, which affect crude oil’s properties at the trunk pipeline inlet. It reviews the known methods of
automatic control system design using constant-speed actuators. The drawbacks of single loop control are listed, the
variants of a double loop control system with an impulse relay controller and a pulse-width modulator are proposed.
Models are offered for both variants. A technique of optimal settings calculation using equivalent circuit is developed,
comparative analysis of control performance is undertaken. The operation of the resulting model of a double loop
control system for three-phase separator’s discharge chamber within the preliminary dehydration section of a crude oil
treatment unit is demonstrated. The method can be used for tuning real-life control systems, which comprise constant-
speed actuators.

Keywords: oil treatment unit, three-phase separator, double loop control design, constant-speed actuator, impulse relay
controller, pulse-width modulator, equivalent circuit, calculation of optimal model parameters.





