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Fig.5 Intra-day optimization results
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Table 2 Load error of different schemes
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Day-ahead and intra-day two-stage optimal control of photovoltaic-energy

storage charging station based on GRU-MPC
WANG Yang,LIU Xizhe

(School of Electric Power Engineering,South China University of Technology,Guangzhou 510641, China)
Abstract: The randomness of electric vehicle load and photovoltaic output brings severe test to the economic
operation of photovoltaic-energy storage charging station. In order to use the energy storage system more
efficiently and improve the robustness of control strategy,a day-ahead and intra-day two-stage optimization
model for photovoltaic-energy storage charging station is built. In the day-ahead stage,the variational mode
decomposition and gate recurrent unit neural network are combined to predict the charging load at 48
moments of a day,and an optimization model with the minimum daily charging cost as its object is estab-
lished. In the intra-day stage, the model predictive control is adopted to achieve rolling optimization with
the minimum deviation between the day-ahead scheduling plan and the intra-day practical operation results
as its object,in order to enhance the tracking ability of energy storage control strategy to uncertain sources
and loads, the day-ahead plan is updated combining with the results of ultra short-term source and load
prediction at the key intra-day moments, and the real-time scheduling based on staged optimal reference
trajectory is obtained. The simulation and calculation are carried out with a practical example,the effect of
different control strategies on the charging cost are compared,and results show that the proposed two-stage
optimal control strategy can save more charging costs and has higher economic value.

Key words:charging station;day-ahead optimization;intra-day control; VMD; GRU;MPC
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