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2. Estimation, forecasting and improvement of equipment reliability for sucker rod pumping units

Pedepar:

1. Ha ocHOBI 3i6paHuX CTaTUCTUYHUX JaHUX 10 BiIMOBaxX CBEPAJIOBUHHOTO 06J1aHAHHS ITPOBELEHO aHAai3
HaJiltHOCTi CBEPJIOBUHHUX HACOCIB, KOJIOH HACOCHUX MITAHI' Ta HACOCHO-KOMIIPECOPHUX Tpyd. OTpuMaHi
PiBHSIHHS perpecii, sIKi O3BOJISIIOTb BU3HAUUTU MMOBIpPHICTb 6€3BiIMOBHOI pOOOTH CBEPJJIOBUHHOTO 00JIaIHAHHSL.
Po3rygHyTO 0671aCTi 3aCTOCYBaHHSI HACOCHUX IITAHT 3 M0J1iIMEPHO-KOMITO3ULIMHUX MaTepiaiB, TEXHOJIOTIS ix
BUT'OTOBJIEHHS], TIOPiBHSJIbHI XapaKTEPUCTUKY 3i CTAJIEBUMHY, ITIEPEBary Ta HeJoJIiKY 3aCTOCYBaHHS. Po3pobyieHo
MaTeMaTU4HYy MOJeJib 3'€JHAHHS CTajeBOi I'0JIOBKU 3 [10JIiMEPHUM KOMITO3ULiTHUM TiJIOM HACOCHO] IITAHTU.
JocnipxeHo HacocHi mranryu 3 [IKM Ha cTaTU4HY MiLIHICTb, HA BUTPUBAJIICTh, HA 3HOLIYBaHHS. PO3p0o6yieHuit sIKiCHO
HOBUI1 IPOTrPaMHUI KOMILIEKC JiarHOCTYBaHHS CBEPAJIOBUH, 110 eKCIlyaTyoThes IIICHY. 3anpononoBaHo

aHaJIITUYHUY i TpadiyHu MeTO ], BU3HAYEHHS OIITUMAJIbHOTO MIXKpEMOHTHOTO I1epiofy, SIKUil OCHOBaHUM Ha



MiHiMi3aLii TMTOMUX BUTPAT Ha BifHOBJIEHHA paue3gatHoro crany IICHY y Bunagxy ii BiiMOBH, 110 J03BOJIUTD
PO3pobATH paljioHaNbHI IIaH-rpadiky peMOHTY 0b6J1afHaHHS. 171 IPOrHO3yBaHHS pecypcy pob0TH HACOCHUX

LITAHT 3alIPOIIOHOBAHO 3aCTOCYBAaHHS TEOPil JIaHIIOTiB MapKoBa.

2. Using a based on the collected statistical data on failures of well equipment, an analysis of the reliability of
standardized pumps, columns of sucker rods and tubing was conducted. The regression equations, which allow
determining the probability of failure-free operation of well equipment, were obtained. Recently, much attention
has been paid to the use of polymer-composite materials for the manufacture of sucker rods and tubing. Areas of
application of sucker rods and tubing made of polymer-composite materials, technology of their manufacture,
comparative characteristics with steel, advantages and disadvantages of application are considered. A
mathematical model of connection of a steel head with a polymer composite body of a sucker rod was developed.
The basis of research on the contact stresses of a cylindrical tube - a fiberglass rod - is the generalized theory of
shells of Tymoshenko, which takes into account the shear rigidity and anisotropy of the physical and mechanical
properties of the material. Experimental studies of sucker rods made of polymer-composite materials is given.
Tests were conducted on static strength under the action of tensile loads; on endurance under the action of cyclic
loads; to chemical and corrosion resistance under the influence of technological fluids with subsequent
mechanical tests; to wear in various environments. The analytical and graphical method of determination of the
optimal inter-repair period is proposed, which is based on minimization of specific expenses for restoration of the
working state of the SRPU in case of its failure, which will allow to develop rational schedules of repair of
equipment.The use of the theory of Markov chains is proposed to predict the work resource of sucker rod.
Industrial testing of pumping rods from fiberglass was carried out by IFNTUNG at the enterprise "Dolyna-
Neftegaz" fields on request of the Dnipropetrovsk branch of the Ukrainian Academy of Sciences of National
Progress. The technical specifications for the pumping rod made of fiberglass have been developed and approved.
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