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1. HayKoBO-MeTO10JI0TiYHi OCHOBY aBTOMAaTH30BaHOI'O IIPOEKTYBAaHHS 00J1alHaHHS LITAHTOBOI CBEPJJIOBUHHO]

HaCOCHOI yCTaHOBKM

2. Scientific and methodological bases of computer-aided design of equipment for a sucker rod pumping unit

Pedepar:

1. Incepratist npucBgI4Y€Ha BUPIIEHHIO aKTyaIbHOI HAyKOBO-METO0JI0TiYHOI TP061eMu €(eKTUBHOTO
IIPOEKTYBaHHS 00JIaJlHaHHS KOMIJIEKCHO-TTpale3/1aTHOI ITaHTOBOI CBEPIJIOBUHHOI HACOCHOI ycTaHOBKY (LIICHY).
O6’exT mociIpKeHHs — IpoeKTyBaHHs obsanHanHs IICHY. Po3puHyTi npuHLMIN I0OY0BU CTATUCTUYHUX MOJelel
BiZIMOB LITAHTOBOi KOJIOHH Ta iMiTalilHAX NapaMeTpUYHUX Mogesen obnagHaHHs HICHY, 30kpeMa: KOMIIOHEHTHO-
opientroBanux mogesen HICHY moBamu Modelica ta Python; ckiHueHHO-esleMeHTHUX MOJiesiel pi3bOOBUX 3'€JHAHD
CBEP/IJIOBUHHOTIO 00JIaIHaHHSI, IPECOBOr0 3'€JHAHHS CKJIONJIACTUKOBOI LITAHTH, ITAHT Ta TPY6 3 nedeKkTamu i
CKJIOIJIACTUKOBUM 0aHAQKeM; TiIpOJMHAMIYHUX MOZEJIEN IPOTEKTOPa HACOCHUX MITAHT Ta KJlalaHa
CBEPIJIOBMHHOTO Hacoca. Ha OCHOBI MDKAMCLMILIIHAPHOTO aHaIi3y 3aKOHOMIPHOCTEN CKJIQIHUX CUCTEM

PO3p0o6JieHO abCTpaKTHY MOZesib iHPpOpMalliliHOI crucTeMu [1J1s IPOeKTyBaHHS OOJIaiHAHHS 1 MiIATPUMKY KUTTEBOTO



nukiy HICHY ta 3anmponoHoBaHO NpUHLKNY {i peasnizallil y BUT/IsSAi 6araToare HTHOI CUCTEMU 3 MOZEJISIMU Ta 623010
3HaHb. 3aIIPOIIOHOBAHO IIISIXY JOCJIiIKEHHS i ymockoHaneHHs obiaanHanHs LICHY, ontuMizauii Ta parnjionanbHOro
BUOOpY 3HaueHb Horo napamerpis. HaykoBa HOBU3HA OTPMMAaHUX PE3YyJIbTATIB [10JISITA€ B PO3BUTKY METOOJIOT I
aBTOMAaTM30BAHOTO MTPOEKTYBAHHS 00JIalHAHHS KOMIUIEKCHO-Tpaue3aarHoi IIICHY, sike onnpaeTbest Ha NPUHLIANU
Teopii cucrem Ta iHTerposati B iHpopmaniitHiii cuctemi iMiTaniiiHi Moziesni o61afHaHHS, CTATUCTUYHI MOTei
BiZMOB i 6a3u 3HaHb. [IpakTUYHE 3HAUYEHHS OTPMMAaHUX PE3yJIbTATIB [10J1sIra€e B pO3p06JIeHHI KOMIIOHEHTIB
iHpopmaLiiiHOi cucTeMU Ta pEKOMEH ALl A0 YaoCcKoHaeHHs obnanHaHHs IICHY. Indopmauiiia cucrema
nigTpumMku xuttesoro nukiy IHICHY, sk BinkpuTe nporpamHe 3abe3nedyeHHs, BipoBamkeHa B HI'BY
"NonunaHadroras" [TAT "VkpHadTa" 3 MeToI0 mifgBuIneHHs sKocTi ekcrtyaranii [IICHY Ta KOMIIJIEKCHOTO

3abe3nevyeHHs ii mpale3laTHOCTI.

2. The dissertation is devoted to solving the current scientific and methodological problem of the effective design
of the equipment of a sucker-rod pumping unit (SRPU) with integrated operability. The object of research is the
SRPU equipment design. The principles of constructing statistical models of sucker rod string failures and
parametric simulation models of SRPU equipment have been developed, in particular: component-oriented models
of SRPU in Modelica and Python languages; finite element models of threaded connections of downhole
equipment, press connection of a fiberglass rod, rods and pipes with defects and fiberglass bandage; hydrodynamic
models of a sucker rod protector and the downhole pump valve. Based on the interdisciplinary analysis of
regularities of complex systems, an abstract model of the information system for equipment design and SRPU life
cycle support has been developed and principles of its implementation in the form of a multi-agent system with
models and a knowledge base have been proposed. The ways of research and improvement of SRPU equipment,
optimization and rational choice of the values of its parameters are proposed. The scientific novelty of the results
consist in the development of a methodology for the computer-aided design of equipment for a SRPU with
integrated operability, which is based on the principles of systems theory and integrated in the information system
simulation models of equipment, statistical models of failures and a knowledge base. The practical significance of
the obtained results consists in the development of information system components and recommendations for
improving the equipment of SRPU. The information system for the SRPU lifecycle support, as open source
software, was introduced at "Dolynanaftogaz" Oil and Gas Production Department in order to improve the quality
of the SRPU's operation and ensure its integrated operability.
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