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Inertial lifting method of an energy storage converter based on secondary system optimization

ZHANG Xingwei!, TAN Liping*, CHEN Wenhao?, LIU Yi!, LIU Mingshuang?
(1. Hunan Jingyan Electric Power Design Co., Ltd., Changsha 410000, China;
2. Shenzhen Sunwoda Integrated Energy Service Co., Ltd., Shenzhen 518101, China)

Abstract: In order to improve the virtual inertia of the energy storage and stability of power systems, an inertia lifting
method of an energy storage converter based on secondary system optimization is proposed. A complete state space model of
the energy storage converter is built, the dynamic performance of system with different controller parameters is analyzed, and
oscillation characteristics of the virtual synchronous machine are revealed. Then a linear quadratic optimal controller based
on a state observer is designed and the secondary system of the energy storage station is optimized. The method reduces the
adverse impacts of a conventional virtual inertia controller on stability. The accuracy of the proposed state space model and
the effectiveness of the controller are verified by the co-simulation of DIgSILENT/PowerFactory and Matlab.
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Fig. 1 Diagram of the energy storage secondary system
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Table 1 Parameters of the test system
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