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Research and application of deep pumping technology

through reservoir in thermal recovery oilfield

Peng-fei Luo
Liaohe Oilfield, Petrochina, Panjin 124010, China

Abstract: Steam injection thermal recovery technology is one of the important ways to develop heavy oil fields, and it is
also the process of step-down recovery. In the process of oil production and lifting, the formation pressure is low and the
dynamic liquid level is low, which leads to low pump sinking degree, low pump efficiency and insufficient drainage, and it is
difficult to meet the requirements of production and injection ratio. Therefore, THE research OF DEEP PUMPING technology
through reservoir in thermal recovery oilfield is carried out, and the pump is placed as deep as possible to maximize the
production pressure difference, improve the drainage intensity of oil Wells, further reduce the formation pressure, increase
the underground steam volume, and improve the displacement action and system thermal efficiency. Three key supporting
technologies have been developed, such as high temperature leakage reduction and loss improvement, suction pressure control
of the pump and sand control and burial of the lifting string. In steam injection thermal recovery, the underground steam
volume will be more sensitive to the pressure due to the phase transformation process of water and steam. This paper proposes
the dimensionless concept of reservoir deep pumping for the first time to measure the lifting technology level of different
blocks and different well conditions under the steam injection thermal recovery development mode. At present, 41 pilot
tests of this technology have been carried out in 10 blocks of 3 oil production plants in Liaohe Oilfield, and remarkable field
application results have been achieved. The longest production time is more than one year, and the average pump efficiency
has increased from 36.2% to 51.8% before the measures. Average oil production per well increased from 0.89t/d to 1.15t/d.
Research and application show that this technology can further improve the efficiency of heavy oil thermal recovery system,
achieve the purpose of reducing energy consumption, improving quality and efficiency, produce significant economic and
social benefits, and has broad application prospects.
Key words: Heavy oil thermal recovery; Deep pumping through the reservoir; Improve pump efficiency; Saving energy and
reducing consumption
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