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Abstract

At present, because of the low yield of single well (3.0-50.0 m3/d), the beam pumping oil mechan-
ical system has been used for oil production in the most of domestic low permeability oilfields.
The main problem was low efficiency of the mechanical system (21%-28% on average) with se-
rious energy loss. By analyzing the key node movement of rod pumping system and the feature of
power curve, 3 key points are summed up to improve the pumping system efficiency, and 3 specif-
ic technical measures are put forward, the key technology of field experiment effect of high effi-
cient driving on switched reluctance motor and flexible movement of the pumping unit is obvious,
it provides a new idea and reference for improving the efficiency of oil pumping system for oil-
fields.
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Figure 1. The structure diagram of beam pumping unit system
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Figure 2. The motor output torque, speed and power curve (t as the rotor rotation angle)
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Figure 3. The operation efficiency curve of three phase asynchronous motor
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Figure 4. The pumping unit polishing rod and counterweight torque curve in the horsehead in pumping unit
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Figure 5. The comparison of motor speed curve with constant speed and variable speed with polishing rod
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Figure 6. The contrast curve of measured output power before and after variable speed control in Well Qi 07-28
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Figure 7. The histogram of application effect of motor speed control technology
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Figure 8. The picture of stator and rotor in the switched reluctance motor
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Figure 9. The histogram of application effect of switch reluctance motor
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