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Capacity Optimization of Hybrid Energy Storage Systems in Isolated Microgrids Based on

Discrete Fourier Transform

LI Longyun'?®, HU Bo', XIE Kaigui', JIANG Zefu®, MA Chong*

(1. State Key Laboratory of Power Transmission Equipment &. System Security and New

Technology (Chongqing University), Chongqing 400044, China;
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3. Power Grid Planning Research Center, Guizhou Power Grid Corporation, Guiyang 550002, China)

Abstract: Firstly, imbalance power in isolated microgrids has been analyzed. Based on discrete Fourier transform (DFT), the

imbalance power is decoupled into day and hour components, which can be balanced by compressed-air energy storage and

sodium-sulfur cell, respectively. In order to obtain the optimal components, the DFT segmentation principle is studied. By

considering investment and operating cost including energy storage, loss of load and wind abandoning penalty comprehensively,

the capacity optimization model of hybrid storage systems for isolated microgrids is built. This model can simultaneously

optimize the DFT segment point and the hybrid energy storage capacity. And its solving complexity has been greatly simplified

as the model can thoroughly decouple the configuration optimization of compressed-air energy storage and sodium-sulfur cell.

Finally, the correctness of the model and the method has been verified in a certain practical microgrid.
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