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Abstract: Aiming at the problems of current multi-energy collaborative optimization related research results
reduction and reliability to be optimized, a multi-energy collaborative optimization method based on chaotic leapfrog
algorithm for integrated energy systems was proposed. Taking the lowest total system cost, the strongest reliability
and the highest emission reduction rate as the objective function, the multi-energy collaborative optimization model
was constructed with the constraints of reliability, heat balance, equipment operation, energy storage and demand
response. The chaotic frog leaping algorithm was introduced to solve the target model. The fast optimization
performance of the chaotic frog leaping algorithm was gradually approached to the theoretical optimal solution. The
optimal solution scale was dynamically maintained according to the adaptive mesh density method. The chaos
optimization method optimized the optimal solution set diversity. Finally,the optimal update particle was selected for
the frog group by the optimal solution selection scheme. When the optimal solution or the maximum number of
iterations was satisfied, the algorithm stopped running and the output was optimal solution, a multi-energy
collaborative optimization scheme that meets the target model was obtained. Experiments show that this method can
effectively improved system reliability and has strong robustness in reducing environmental protection.
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Fig.1 Basic structure of integrated energy system
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Fig.2 Detailed operation flow chart of adaptive grid density method
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Fig.3 Comparison before and after electric load optimization
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