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Research on the Fault Sample Expansion Method of Oil Pumping Wells Based

on the Synergistic GAN of Rod Pump Mechanism

LI XiangYu,YU Bo, YUAN ChunHua

( Shenyang Ligong University, Shen yang 110159, China)

Abstract; To address the issues of insufficient data on fault dynamometer cards for sucker rod
pumping wells and the imbalanced distribution of samples under different fault conditions, which

lead to unreliable state diagnosis, a sample augmentation method that synergistically combines a

mechanistic model with a generative adversarial network ( GAN) is proposed in this paper. Firstly,

dynamic analysis of the key structures of the pumping unit is conducted to establish a mechanism

model being capable of generating reliable dynamometer cards and improving GAN. Furthermore,
the mechanistic model is utilized to augment fault data,ensuring the authenticity and diversity of the
generated samples. Experiments conducted with actual oilfield data demonstrate that the proposed
method improved the average fault diagnosis accuracy to 98. 37% . Compared with GAN, WGAN-

UP

,and ACGAN, the average fault diagnosis accuracy was increased by 16.54,11.63,and 9. 58

percentage points, respectively.

Key words: rod pump;dynamometer card ; mechanism model; generative adversarial network ; sam-

ple expansion
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Fig.1 The principle of pumping well oil production technology
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Fig.2 GAN framework and its training process
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Fig.3 Improved generator structure
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Fig.4 Improved discriminator structure
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Table 1 Surface structural parameters of rod

pump wells
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Fig.5 Samples of indicator diagrams for insufficient

liquid supply
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