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Stability analysis of grid-connected photovoltaic inverter based on power
feedforward under weak grid condition

LIU Xin-rui’, SUN Hao-nan, CAO Chuan-chao, SUN Qiu-ye
(College of Information Science and Engineering, Northeastern University, Shenyang 110004, China)

Abstract: DC side voltage of grid-connected photovoltaic inverters usually fluctuates under the influence of the external
environment such as light intensity and temperature, which will affect the stability of grid-connected photovoltaic systems
under the weak current network. To solve this problem, a voltage control loop based on power feedforward is introduced
into the traditional control systems, and the design process of its structure and parameters is given. On this basis, the output
impedance of the grid-connected photovoltaic inverter is modeled, and the frequency characteristics of the corresponding
output impedance under different controllers are analyzed. The stability of the grid-connected photovoltaic system under
weak current is analyzed using the Nyquist stability criterion. Finally, the effectiveness of the proposed control strategy
is verified by simulation.
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