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Fig.1 Main circuit topology of photovoltaic—energy

storage microgrid
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Fig.6 Control structure of virtual oscillator with virtual inertia
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power under disturbance conditions
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Photovoltaic—energy storage microgrid control strategy based on
improved virtual oscillator and sliding mode control

Li Zhankai'?, Li Mingzhe'?, Zhang Fumin'?, Zhao Jian'?*, Tan Shihao'?, Bing Shaoyang'?’
(1.Hebei University of Technology State Key Laboratory of Reliability and Intelligence of Electrical Equipment,
Tianjin 300401, China; 2.Hebei University of Technology Key Laboratory of Electromagnetic Field and Electrical
Apparatus Reliability of Hebei Province, Tianjin 300401, China)

Abstract; Microgrid has problems such as poor dynamic response performance and large
overshoot when subjected to external disturbances under traditional droop control. In accordance
with the above issues, this paper proposes a control strategy for photovoltaic —energy storage
microgrid based on improved virtual oscillator and sliding mode control. The photovoltaic system
adopts a two—stage structure, and the front stage DC—DC converter adopts sliding mode control to
enhance the robustness of the microgrid against external interference; The back stage inverter uses
a virtual oscillator control with MPPT algorithm to achieve maximum power point tracking control
for photovoltaic cells, while improving the dynamic response speed of the microgrid. The energy
storage system uses a battery model, and the inverter uses a virtual oscillator control that
introduces virtual inertia. Inertia and damping characteristics are introduced into the virtual
oscillator control to provide reliable power and frequency support for the microgrid. Finally, based
on the Matlab/Simulink platform, a simulation model of the photovoltaic—energy storage microgrid
is built. By comparing the simulation results with traditional droop control strategies, the
feasibility and effectiveness of the control strategy proposed in this paper are verified.

Keywords: virtual oscillator control; sliding mode control; photovoltaic —energy storage

microgrid; energy storage
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