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ABSTRACT: In the process of oil production, the submersible
reciprocating pump is driven by linear motor, such pump
application is novel lifting method which has been considered
as with good controllability. On this background, an
optimization method for stroke frequency of submersible
reciprocating pump based on submergence depth forecasting
was presented. The submergence depth data in field was
measured pretreated to form submergence depth time series,
and then reconstruction phase space of input samples. The
submergence depth forecasting model was established based on
support vector machines (SVM). The economic benefit of
pumping unit was used as optimization objective and
submergence depth was used as parameters to optimize the
stroke frequency of linear motor. In order to meet the need of
field devices, the submergence depth and frequency of stroke
subinterval method was adopted to establish an improved
optimization method to further decrease computational
complexity and data quantity. The optimization method of
submersible pump can increase oil production and avoid long
time full load or overload of linear motor.

KEY WORDS: submersible reciprocating pump; linear motor;
submergence depth forecasting; optimization frequency of
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Fig. 1 Structure diagram of oil well
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Tab. 2 Forecasting sample of submergence depth
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Tab. 3 Error analysis of submergence depth forecasting
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Fig. 3 Curves of optimization frequency of stroke
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