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Abstract

Relying on the embedded computer system and automatic control technology, the submersible
plunger pump is widely used in crude oil production, which improves the efficiency of crude oil
extraction greatly. The core of the submersible plunger pump is the submersible linear motor
which is located underground. The operation state, such as the impulse and the stroke, of the mo-
tor is controlled by computer on the ground, which can adapt the computer to the state of the oil
wells to achieve higher efficiency and save more energy in the production of crude oil. Currently,
the impulse control of the submersible plunger pump is based on the prediction and calculation of
the time series of dynamic liquid surface. Our paper presents a method for predicting dynamic
liquid surface on the basis of chaotic time series and analyzes its advantages compared with the
linear prediction method. By this way, the dynamic liquid surface prediction method can be ob-
tained to optimally control the submersible plunger pump impulse. Our research provides the
theoretical and practical basis for the computer control of the submersible plunger pump.
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Figure 1. Structure diagram of submersible reciprocating
pump _
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Figure 2. Producing fluid level of oil well 54-12
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Figure 3. The InC (r) versus ln(r) plots for producing fluid level time se-
ries
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Table 1. Largest Lyapunov exponent of producing fluid level time series
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Figure 4. Largest Lyapunov exponent of producing fluid level time series (i = 100)
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Figure S. Largest Lyapunov exponent of producing fluid level time series (i = 300)
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Figure 6. Error curve of forecasting value for producing fluid level
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Table 2. Errors analyze for producing fluid level forecasting
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