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Flexible operation strategy and cost optimization of methanol production
process driven by large-scale solar and wind power
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Abstract: Based on three green methanol production modes, namely off-grid, grid-connected, and bi-directional
cogeneration , this study proposes and systematically investigates the flexible operation and power supply strategies of this
process.A corresponding mathematical model for power dispatch is established, and an optimization method based on
artificial neural networks is applied to optimize the methanol production cost. Using the wind/solar power data from
Tongliao, Inner Mongolia, China, the economic and technical potential of methanol production is evaluated based on the
flexible operation strategies corresponding to the three production modes. The study shows that the off-grid mode is
significantly affected by the fluctuations of the wind/solar power, resulting in higher methanol cost and lower energy
utilization efficiency. The methanol and electricity cogeneration mode biaxially connected to the grid can reduce the
methanol production cost by 24. 6%, improve the overall energy utilization efficiency to 50% , and maintain a high
penetration rate of renewable energy.The relationship between hydrogen storage , methanol yield respectively and methanol
production cost, renewable energy penetration rate, energy utilization efficiency respectively is analyzed by using the
dispatch model to provide optimal operating strategies under different requirements and objectives.
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