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Study on operating performance and indicator diagram
of rod pump production system under fault conditions

LU Xiaoxiao, WANG Hanxiang, LIU Yanxin, CHEN Shengshan, SUN Bingyu

(College of Mechanical and Electronic Engineering in China University of Petroleum ( East China) , Qingdao 266580, China)

Abstract: The operating characteristic models of the pump valves under the conditions of normal case, gas influence, leak-
age influence and insufficient liquid supply were established according to the velocity of the well fluid sucked and discharged
of pump barrel and the variation of the hydraulic pressure in the pump barrel. Based on the coupling rod-tube-fluid model,
the simulation models of the rod-pump oil production system under fault conditions were obtained. The results show that sim-
ulation results are in good agreement with the measured surface dynamometer diagrams and the predicted average error of lig-
uid production rate is less than 6% . This verifies the accuracy of the fault simulation models. Compared with steel rods, the
absolute load of carbon fiber mixed rod is smaller, the loading and unloading lines are longer, and the harmonics are less and
smoother. The gas and traveling valve leakage will reduce the resonance of sucker rod string at the completion of loading,
while the gas, insufficient liquid supply and standing valve leakage will aggravate the resonance of the sucker rod string at the
completion of unloading. Based on the simulation models, the indicator diagram library of flexible sucker rod pumping system
under fault conditions can be obtained.
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Fig.9 Comparison of ground indicator diagrams and simulated pump diagrams under gas influence condition
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Fig. 10 Comparison of ground indicator diagrams and simulated pump diagrams under travelling valve leakage condition
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Fig.11 Comparison of ground indicator diagrams and simulated pump diagrams under standing valve leakage condition
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Fig.12 Comparison of ground indicator diagrams and simulated pump diagrams under liquid insufficient condition
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