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1. InenTudikaris Ta KOHTPOJIb NapaMeTpiB ABOCTYIIEHEBOIO HarHiTa4a IPUPOAHOrO ra3y i3 BAKOPUCTAaHHSIM METO[IiB

LITYYHOTO iHTEJIEKTY

2. Identification and control of parameters of the two-stage centrifugal compressor of natural gas using artificial
intelligence methods

Pedepar:

1. lucepraliito pucBsiYeHO PO3pOOJIEHHIO METOLY KOHTPOJIIO IapameTpiB fBocTyneHeBoro BIIH npupoaHoro rasy
i3 BUKOPMCTaHHAM MOro MaTeMaTUYHOI Moei, peasnisanis ssikoro y ckiagi CAK KC mae smory onepaTtyuBHO
BigcaimkoByBatu poboty BIIH, ananisyBatu i BifcTexXyBaTy epeaBapiiiHi cuTyallii, o npusene 40 CKOPOYEHHs
BTPAT rasy 3aBJsIK CBOEYACHOMY BTPY4aHHIO B po60Ty BIIH, a TakoK CKOpOU€HH$ KiJIbKOCTi aBapiliHUX 3yIIMHOK
3aBISIKM BIIPOBAI)KEHHIO HOBUX aJITOPUTMIB i3 3aCTOCYBaHHSIM METOZiB IITyYHOTrO iHTeNeKTy. Po3pobsieHo
MaTeMaTU4Hy MOZEJIb ABOCTYIIEHEBOr'O BiILIEHTPOBOIO HarHiTa4a NpUpoOLHOro rasy, 1o BUpakae 3a1eKHiCThb
[IPOAYKTUBHOCTI Har"iTaya rprupogHOro rasy Bifl 10r0 TEXHOJIOTITYHUX Ta FEOMETPUYHUX TNIapaMETPIB i BpaxoBye

BTpaTU Ha BUTOKH a3y Ta TE€pTs AUCKIB. YIOCKOHAJIEHO METO/, 100y 10BY eMIlipn4yHoi Mmoaesi BLIH ontumanbHOi



CKJIATHOCTi 3 BUKOPUCTAHHSAM F€HeTUYHOTO MiZX0Ay Ta IapajeabHOro aJIrOPUTMY PO3B'SI3KY CUCTEMM JIiHINHUX
anrebpaiyHUX piBHSHD i3 3aCTOCyBaHHSAM MeToqy 'aycca, 110 1ae MOXJIMBICTD MiABUIINTY ePEeKTUBHICTD
004KCII0BaIbHOTO Ipolecy. Po3pobyieHo MeTog, napaMeTpuyuHoi ifeHTudikalii napameTpiB MaTeMaTUYHOI MOJieJli
IBOCTYIIEHEBOT'O HarHiTaya NpUPOJHOro rasy, sSIkiil jae 3MOry po3paxyBaTy [1apaMeTPU HarHiraya Ta ixHe
BiIXWJIEHHS Bif] TOYaTKOBUX 3HA4Y€Hb, 10 BiAMNOBIZa0Th yMOBaM po6oTu HoBoro BLIH a6o miciisg H0ro KamnitajabHOro
PeMOHTY. Po3p06JieHO NpUKIIafHUI TPOrPpaMHUIl MPOAYKT MiTTPUMKHU 33/1a4i KOHTPOJIIO TapaMeTpiB

I BOCTYIIEHEBOT'O HarHiTaya NpUpOJHOro rasy, 1o Jae MOXKJIMBICTb IHTETPyBaTH HOro B iCHYI0U€e IpOrpaMHe
3abesneueHHs1 SCADA-cucremu Citect, a iioro peasnizalist J1ae 3M0OTy 3MEHIIUTHY 3aTPaTy ra3y i cobiBapTiCTb

PEMOHTHO-TIPODITAKTUIHUXK POOIT.

2. The thesis is dedicated to the development of the control method of parameters of the two-stage centrifugal
compressor of natural gas using its mathematical model. Implementation of the method in the automatic control
system of the compressor station gives the opportunity to watch the operation of the centrifugal compressor and
to keep track of pre-damage situations throughout timely interruption of operation of the centrifugal compressor.
In addition, it is possible to reduce the number of unrequested stops due to the implementation of new algorithms
using methods of artificial intelligence. The mathematical model of the two-stage centrifugal compressor is
developed, which shows the dependence of the centrifugal compressor productivity on its technological and
geometrical parameters and considers losses in gas flow and friction of disks. The method for the optimal
complexity empirical model building is improved based on genetic algorithms and the parallel algorithm for solving
linear equation systems by the Gauss, which gives an opportunity to increase the computation efficiency. The
parametric identification method for the mathematical model of the two-stage centrifugal compressor is
developed which makes it possible to determine its parameters and their deviation from the initial values, which
corresponds to conditions where the centrifugal compressor is a new one or after its overhaul. Application
software for the control of parameters of the two-stage centrifugal compressor is developed, which gives the
opportunity of its integration into existing software SCADA system Citect and allows to reduce gas losses and the
cost of repair or preventive maintenance.
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