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Abstract: [Introduction] In order to reduce frequency disturbance caused by photovoltaic (PV) generation to power grid and further
improve the frequency modulation effect, an optimization strategy for collaborative frequency modulation of PVs-ESs based on MPC
(Model Predictive Control) is proposed. The basic principles, control flow, constraints, target function and weight coefficient of the
strategy are analyzed. [Method] A model of optical-storage network based on MPC was constructed and the nonlinear state space
equation was derived. In order to verify the frequency modulation effect of this strategy, four different simulation environments were set
up: no energy storage, battery storage, mixed energy storage and the strategy proposed in this paper. [Result] Simulation results show
that compared with other scenarios, the proposed strategy is optimal in terms of frequency modulation and the worst in the absence of
energy storage. In addition, the hybrid energy storage method is superior to the battery energy storage method. [Conclusion] The
effectiveness of the proposed strategy is validated on the MATLLAB/Simulink platform. In photovoltaic power generation system,
optimal control of energy storage and PV maximum power point tracking can make the grid frequency more stable and improve the

KisHEA: 2023-10-17 EEBHEA: 2023-11-14
BEEWH: | ARG IR 4 KR4 54100 H - W s WU ST A AT H OIS DX P T8 5030 S5 L A A e e S s e i e
(2020B1515130001)


https://doi.org/10.16516/j.ceec.2024.2.12
https://www.energychina.press/
https://doi.org/10.16516/j.ceec.2024.2.12

126 R RETR A I

H11E

stability of the whole system. The results of this study can be used as a reference for PV connection.
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