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Energy System Optimization and Benefit Analysis of QOilfield Gathering Station Coupled
with Produced Water Waste Heat Recovery and Photovoltaic Power Generation

Hu Zongyan (Dongxin Oil Production Plant, Shengli Oilfield Company, Dongying Shandong 257000, China)

Abstract: To tackle the problems of high energy consumption and high carbon emissions in oilfield gathering sta-
tions, this paper proposes an energy optimization scheme that couples produced water waste heat recovery with photovol-
taic power generation. By analyzing the energy consumption structure of gathering stations and the utilization potential of
the two types of energy, a coupled optimization model of “waste heat recovery - photovoltaic power generation - load
matching” is constructed, and a dynamic regulation strategy based on load forecasting is designed. Taking a certain oilfield
gathering station as a case, simulation verification is carried out by AspenPlus and TRNSYS softwate. The results show that
the system can reduce comprehensive energy consumption by 32.7%, cut catbon emissions by 35.2%, with an investment
payback period of 4.8 years. The proposed four-stage optimization path provides a feasible technical scheme and theoretical
support for the energy transformation of oilfield gathering stations.
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