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Analysis of Collaborative Optimization Operation Characteristics of Pumped
Storage and Electrochemical Energy Storage Based on Anti-Regulation

Suppression

LI Haoliang'?, SUN Xun'?, ZHOU Cong', LIU Shenqi*, YE Bin'?,GU Tianwei*, CHEN Ke*, LI
Mingyu*
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Abstract: [Objective] To improve the primary frequency regulation capability of pumped storage units and strengthen
their support for the new power system, this paper proposes a coordinated optimal operation scheme for pumped storage
and electrochemical energy storage based on anti-regulation suppression technology, and analyzes its operating
characteristics. [ Methods ]  First, incorporating the complete characteristic curves of the pump-turbine, a primary
frequency regulation model for the turbine operation mode of pumped storage units is established, which considers the
saturation characteristics of the servo system; then, an electrochemical energy storage model is established, and a
coordinated optimal operation strategy for pumped storage and electrochemical energy storage is proposed in combination
with anti-regulation suppression technology; finally, a simulation analysis is carried out on the operating characteristics of
the combined system. [ Results ] The results show that with unchanged PID parameters, compared with independent
operation, the maximum frequency drop depth of the power grid where the combined system is located is reduced by
31.3%, and the fluctuations in flow and water head are significantly suppressed; after further optimization of the PID
parameters, the frequency drop depth of the power grid with the combined system is reduced by 75%. [ Conclusion ]
meanwhile, this strategy has strong robustness, and the combined system exhibits excellent regulating performance under
different water heads.

Keywords:pumped storage; electrochemical energy storage; coordinated operation; primary frequency regulation;

anti-regulation
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