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Abstract: In response to issues such as lengthy process flows, high energy consumption, and aging equipment at the
Gu Si Lian Station of Shengli Oilfield, a systematic optimization and simplification renovation plan was proposed. The
study introduced a novel process flow involving “high-efficiency water separation equipment + pressure buffer tank +
external transmission.” By replacing traditional three-phase separators with high-efficiency water separation equipment, the
comprehensive energy consumption of the process system was reduced by 86.27%, carbon emissions decreased by 2,312.83
t CO,e, staffing was optimized by 70.37%, annual operating costs were reduced by 7.829 million yuan, and economic
benefits improved by 45.17%. This solution not only addresses the current technical challenges faced by Gu Si Lian but also
provides an engineering reference for energy-saving and consumption-reduction retrofits in aging oilfield surface systems,
demonstrating significance in promoting green and low-carbon development in oilfields.
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