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Multi-area power system with wind power and energy storage system load
frequency control based on sliding model control

MI Yang', HAO Xue-zhi, LIU Hong-ye, ZHANG Heng-yi, LI Zhan-qgiang, JI Hong-peng
(School of Electric Power Engineering, Shanghai University of Electric Power, Shanghai 200090, China)

Abstract: In this paper, a multi-area interconnected power system load frequency control (LFC) model with a wind
turbine and energy storage system (ESS) is established. Meanwhile, the system parameter uncertainties and the time delay
of control channel in the ESS and traditional generator are considered. In order to improve the robustness of the power
system and reduce the capacity of the ESS, a sliding model load frequency controller is designed for the LFC model with
the wind turbine and ESS, and a coordination control strategy for the sliding model load frequency controller and ESS is
proposed. The simulation result verifies that the proposed coordination control strategy can reduce the system frequency
deviation and area control error effectively under the increase of new energy penetration and system load fluctuation, and
decrease the capacity of the ESS, thus improve the economic performance of the power system.
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