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Optimization of Economic Load Dispatch in Power Systems Using an Enhanced Artificial Bee

Colony Membrane Algorithm

Tingjun Chen Maohao Wang Junjie Li’ Wenping Yu
School of Automation and Electrical Engineering, Chengdu Technological University, Chengdu, Sichuan, 611730, China

Abstract: To address the limitations of traditional optimization algorithms in solving the economic load dispatch problem in
power systems, such as susceptibility to local optima and slow convergence speed, this study proposes an enhanced Artificial
Bee Colony Membrane Algorithm (ABC-MA). The algorithm achieves collaborative optimization of global and local search
through a multi-layer membrane structure, significantly improving search efficiency and solution quality. Simulation results
based on standard test functions and 24-hour dynamic load scenarios demonstrate that, compared to the traditional Artificial
Bee Colony (ABC) algorithm, ABC-MA significantly reduces total generation costs while exhibiting superior convergence
speed and stability. This research provides improved solutions for complex power system optimization problems.
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