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Abstract: In off-grid photovoltaic storage microgrids, the DC-side bus voltage amplitude is easily affected by the

fluctuation of photovoltaic (PV) output power and load power, the system may experience DC bus voltage oscillation

and long voltage recovery time under the traditional control strategies. In order to improve the dynamic stability of bus

voltage, a fuzzy-proportional integral (PI) control method based on nonlinear disturbance observer (NDO) power

feedforward is proposed. Firstly, the system state equation in storage discharge mode is established, and the disturbance

observation link is designed to observe the disturbance power of the PV and load in real time and add it to the current

inner loop as a feedforward quantity after correction. Then, a fuzzy-PI controller based on bus voltage deviation is

designed to improve the structure of voltage outer loop, and the design process of disturbance observer and controller is

given. Finally, the simulation and experimental results verify that the strategy can have good dynamic stability of DC

bus voltage under load impact.

Keywords: Photovoltaic-storage microgrid; DC bus voltage; nonlinear disturbance observer (NDO); voltage

dynamic stability; fuzzy-proportional integral (PI) control
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Fig. 1 Structure of off-grid photovoltaic-storage microgrid
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Fig. 12 Bus voltage waveforms under photovoltaic droop

constant voltage control
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