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Abstract

This study focuses on the optimization of blending in sequential transportation of crude oil pipelines,
aiming to reduce the energy consumption costs and carbon emissions of pipeline operations, thus
promoting the achievement of carbon peak and carbon neutrality goals. By establishing an optimiza-
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tion model for blending in sequential transportation of crude oil pipelines, the study comprehensively
considers the viscosity admissibility of the pipeline, the performance of the oil pump, and the refinery
acceptance requirements. It calculates the pour point and viscosity of the blended crude oil and uses
a linear model to compute other physical properties. The optimization model targets the minimum
weighted viscosity value for each batch, employing a genetic algorithm to optimize the blending ratios
of multiple types of crude oil into multiple batches of blended crude oil, thereby enhancing pump ef-
ficiency and reducing energy consumption. The application of the model in real-world scenarios
demonstrates its strong adaptability to different conditions and constraints, effectively solving com-
plex blending optimization problems and reducing transportation energy costs. The results indicate
that reasonable blending can significantly improve pipeline operation efficiency, reduce energy con-
sumption and carbon emissions, and provide strong support for the safe, economical, and efficient
operation of crude oil pipelines.
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Table 1. Study and analysis on optimization of some blended crude oil pipelines in China
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Figure 1. Pipeline viscosity access evaluation index calculation process
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Figure 2. Interstation pressure drop of a certain pipeline under different viscosities
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Figure 3. Efficiency characteristic curve of centrifugal pump
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Figure 4. Mathematical expression coefficient of efficiency characteristic
curve of centrifugal pump with different viscosity
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Table 2. Physical property calculation model of mixed crude oil
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Figure 5. The blending optimization model flow during the transport cycle
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Figure 6. Genetic algorithm calculation flow chart
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Figure 10. The proportion of energy consumption of each batch of refinery under different scenarios
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