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Diagnosis of the Degree of Wear of Oil Wells Based on
Improved Variational Mode Decomposition

LI Xiangyu, WU Yihan, YUAN Chunhua

( Shenyang Ligong University, Shenyang 110159 ,China)

Abstract; The current methods for analyzing the working condition of pumping wells and diagno-
sing issues in real-time are not yet flawless. This results in the inability to detect and address eccen-
tric wear problems in a timely manner, which places crucial components like the sucker rod and
pump at a significant risk of damage. Therefore,a diagnostic method for the degree of pump wear in
pumping wells based on improved variational mode decomposition(IVMD)is proposed. The central
idea is that changes in torque and axial force can cause variations in the degree of pump wear,
thereby affecting the frequency and amplitude of electrical parameter signals. Firstly ,the number of
decomposition layers and penalty factors of variational mode decomposition( VMD ) is optimized by
improving the artificial fish swarm algorithm. Subsequently , the electrical parameters of the oil well
are decomposed into multiple local vibration modes and perform characteristic analysis on the gen-
erated local vibration modes. Finally ,the RGB image is employed for diagnosing the degree of ec-
centric wear in the pumping unit. The research results show that this method can be used to effec-
tively judge the severity of eccentric wear.

Key words: oil pumping well ;improved artificial fish swarm algorithm ;improved variational mode

decomposition ; RGB image ; partial wear degree analysis
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Fig.1 Optimization results of parameters
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