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Research on the Economic Operation of Wind/Solar/Storage Microgrid Based on Seagull
Membrane Optimization Algorithm

Li Junjie, Yu Wenping’, Qiu Ziyi

School of Electrical and Electronic Engineering, Chengdu Technological University, China Sichuan Chengdu 611730
Abstract: Renewable energy has attracted widespread attention in society due to its renewable, green, and low-
carbon characteristics, but problems such as poor stability, low economic efficiency, and low utilization rate still exist.
The standard seagull algorithm has the advantage of a simple and easy to implement mathematical model, but its
convergence speed is slow and it is prone to getting stuck in local optima. Membrane computing has the advantages
of high parallelism, flexible adaptation to different problem requirements, and powerful computing power. This paper
combines the Seagull algorithm with membrane computing, and proposes an improved Seagull membrane optimization
algorithm using the unique parallel structure of membrane computing. Three test functions are used to preliminarily
verify the correctness and feasibility of the Seagull membrane optimization algorithm. The seagull membrane
optimization algorithm is used to solve the economic operation problem of microgrids. The experimental results show
that the seagull membrane optimization algorithm is better in performance than the original seagull algorithm, with
significantly improved solution accuracy and convergence speed, reducing the overall operating cost of microgrids.
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