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New model for diagnosing working conditions of adjustable—diameter and
variable—torque pumping wells based on power—displacement diagram

FAN Xiqun',MENG Hongxia’, ZHOU Ruiqi*, MA Hai ', ZHANG Kairui?
(1. Henan Oilfield Company,SINOPEC , Nanyang 473132, China;2. China University of Petroleum , Qingdao 266580, China)

Abstract: Based on the independently developed power-displacement diagrams of adjustable-diameter variable-torque pumping
wells in 8 typical working conditions, the characteristic values of the graphs were extracted through grey theory and curve moment
method, to establish the corresponding characteristic value library of the typical power-displacement diagram.After the measured
power-displacement diagram was normalized, the characteristic value was extracted,and the grey correlation analysis was performed
with the characteristic value library to diagnose the oil well working condition according to the maximum correlation degree.According
to the diagnostic test of 90 oil wells,the diagnostic coincidence rate of the grey theory diagnosis method was 84.4% ,the diagnosis
coincidence rate of the curve moment diagnosis method was 88.9% ,and the diagnosis coincidence rate of some working condition
types was relatively low.Based on the diagnosis results of the two methods, it was analyzed the coincidence rate of the single working
condition diagnosis of each method, the probability matrix was calculated, and it was established the power-displacement diagram joint
diagnosis model based on grey theory and curve moments.After the tests of 90 oil wells, the total coincidence rate was 92.2% ,and the
diagnosis coincidence rate of each working condition was improved to more than 90% ,which can provide technical support for
intelligent diagnosis and production optimization of adjustable-diameter and variable-torque pumping wells.

Key words : power-displacement diagram; comprehensive diagnosis model; grey theory; curve moment; adjustable diameter and
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