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1. BararoninboBa onTUMI3aLlisl yCTaJ€eHUX PEKUMIB POOOTU €J1IeKTPOIIPUBOIHNX HACOCHUX CTaHIIii MariCTpajbHUAX
Ha(pTONPOBOAiB

2. Multiobjective optimization of steady operation modes of electric drive pumping stations of the main oil
pipelines

Pedepar:

1. lucepTaliis nmpucBsYeHa MiJBUIEHHIO e(peKTUBHOCTI Ta HaJilfHOCTi pOOOTH HACOCHUX arperaris
HaToNnepeKayyBaJbHUX CTAHIil LJISIXOM PO3PO0JIEHHS CTPYKTYPH i€papxiuHOi aBTOMAaTHU30BaHOi CUCTEMU
BM3HAYEHHSI ONTUMAJIbHOTO PEXXUMY POOOTHU IiISTHKA MariCTpajbHOr0 HA(TOMPOBOLY i3 3aCTOCYBaHHSIM METOLIB
GaraTouinpoBoi onTuMiszanjii. [IpoaHani3oBaHO CyyacHi aBTOMATHU30BaHi CUCTEMHU PETYJIIOBAHHS PEKUMIB po60TH
HACOCHUX arperariB HagTonepekayyBajbHUX CTaHIIii, BU3BHAaY€HO OCHOBHI KpuTepii onTuMizalii ixHpoi poboTy.
P0o3p0671€HO KOMIIJIEKCHY MaTEMAaTUYHY MOJI€JIb €JIEKTPOIIPUBOLHOTO HACOCHOTO arperaTa Ha OCHOBI METOLY
€JIEKTPOTiJPaBJIivHOI aHAJIOTI, [0 YMOSKJIMBUJIO ITIOE€IHATH MOJEJI IepEeTBOPIOBAYiB €HePril pi3HoI Pi3nyHO]

IIPUPOJY Ta OIIEPATUBHO [lepepaxyBaTi XapaKTepUCTUKU e(PEeKTUBHOCTI i HaAIMHOCTI BiILlEeHTPOBOro Hacoca Ta



€JIEKTPOIPOBiIHOTO ABUTYHA 3 BPaXyBaHHSIM IXHbOTO TEXHIYHOIO CTaHy. [IpoBelleHO napaMeTprU4Hy ifleHTudikalio
[IJISIXOM BU3HAYEHHSI METOJIOM HalMEHIINX KBaZpaTiB KoedillieHTiB MOJIiHOMIB Mofiesiel e(peKTUBHOCTI Ta
HAZIilHOCTI HACOCHUX arperariB 3aJIEXHO Bifl IXHbOT'O BUTPATHOI'O HABAHTAKEHHS SIK OCHOBHOT'O PEKMMHOTO
napameTpa QyHKUiOHyBaHHS HadTonposoay. PopmasnizoBaHo LinboBi QYHKIII OAHOLINIBOBOI onTHMIzaLii Ta
r706a/bHy LibOBY (PYHKIiI0 6araToOKpUTepianabHOI 3a4a4i [J151 BU3HAYEHHS ONITUMAJIbHUX PEXUMIB po60TH
HeperyJabOoBaHOTO Ta PEryJibOBAHOTO HACOCHOTO arperarta HagTonepeKkayyBajbHOI CTaHIlii 3a KpuTepismu
eeKTUBHOCTI Ta HaflilHOCTi. Po3po6sieHo MeTo  Bizyasisallii mpoueaypu ckasipusallii 3a JOIIOMOT0I0 PO3IIsay
KYTiB «HEY3rOJ)KEHOCTI» IPOCTOPOBUX BEKTOPIB LiJIbOBUX (PYHKLiH BiTHOCHO OCi KOPUCHOCTI, 10 YMOXKJIUBUIIO
CIIPOILEHHS NPOLeCy IPUIHSITTS KOMIIPOMiCHOTO pilleHHs. Po3po6yieHO CTPYKTYpy iepapXiuHOi aBTOMATU30BaHO]
CHCTEMU BU3HAYEHHS ONTUMAJbHOIO PEKUMMY POOOTU LiJISHKY MariCTpajbHOIO Ha(TOIIPOBOAY [JIs1 PETYJIIOBAaHHS
aBTOMAaTH30BaHy CUCTEMY KEPYBaHHS TEXHOJIOTIYHMM INIPOLECOM MepeKadyBaHHS, 0 a0 3MOTY y3rOOUTH

Kepyoui IporpamMu IUCIEeTYePChKOro MyHKTY Ta 3a6e3Me4UuTy ixHIo Oe3nepebiiiny poboTy.

2. The thesis is devoted to increase of efficiency and reliability of work of pumping units of oil pumping stations by
developing the structure of hierarchical automated system for determining the optimal mode of operation of the
main oil pipeline section with the use of multiobjective optimization methods. The analysis of modern automated
systems of regulation of operating modes of pumping units of oil pumping stations has been carried out, the main
criteria of optimization of their operation have been determined. The complex mathematical model of the electric
pumping unit on the basis of the method of electrohydraulic analogy has been developed, which made it possible
to combine the models of energy converters of different physical nature and efficiently recalculate the
characteristics of the efficiency and reliability of the centrifugal pump and the electric conducting engine, taking
into account their technical condition. The parametric identification was carried out by means of the method of
the least squares of the polynomial coefficients of the models of efficiency and reliability of pumping units
depending on their flow rate duty as the main operating mode parameter of oil pipeline. The functions of one-
objective optimization and the global target function of the multicriterial task for the determination of optimal
operating modes of the unregulated and regulated pumping unit of the oil pumping station according to the
criteria of efficiency and reliability were formalized. The method of visualization of scalarization procedure was
developed by considering the angles of "inconsistency" of spatial vector of target functions with respect to the
utility axis, which made it possible to simplify the process of making a compromise solution. The structure of the
hierarchical automated system for determining the optimal mode of operation of the main oil pipeline section for
controlling the flow rate duty of pumping stations with the possibility of its integration into the existing automated
control system of the pumping process has been developed, which made it possible to reconcile the control
program of the dispatching station and ensure their uninterrupted operation.
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