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Battery energy storage-based power stabilizing control for grid-connected
photovoltaic power generation system
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Abstract: An energy storage-based grid-connected photovoltaic (PV) power generation system is proposed to overcome the
fluctuation of grid-injected power caused by the change of illumination intensity and temperature. On the basis of Maximum Power
Point Tracking (MPPT) and grid-connected DC/AC conversion, a battery-based energy storage control system is employed to smooth
the grid-injected power. Two-stage power conversion structure is adopted to minimize the capacity of switching devices and make the
MPPT and DC/AC control decoupling. A bi-directional DC/DC converter couples the DC link bus to control the charging and
discharging of battery bank, and double closed-loops improve the performance of energy storage system, where the inner loop
controls the battery current and the outer loop controls the grid-injected power normally or DC link voltage when the grid
disconnects. The proposed system not only has the function of MPPT and grid-connected generation, but also possesses the ability of
power stabilization. It can keep the DC-link voltage constant through storing solar energy in the battery during the grid fault, which
will improve the power generation efficiency greatly. The simulated model and experimental model of the whole system are
estabilished and the simulated and experimental results verify the feasibility and effectiveness of the proposed control system.
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Fig.8 Energy storage system simulation results
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Fig.9 Experiment results of power stabilization
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