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Research on the Control Method of Photovoltaic Grid-connected Inverter Based on BP Neural Network
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Abstract: Taking photovoltaic grid-connected inverter as the research object, in order to solve the problems of
slow dynamic response and large voltage fluctuation, an inverter control method based on BP neural network was
proposed. The main circuit structure and mathematic model of photovoltaic grid-connected inverter were discussed in
detail. A BP neural network controller was designed for the control of the inner loop of grid-connected current. On the
premise of ensuring the minimum output error, the gradient descent method was adopted to find the optimal value of
PID parameters and the real-time adjustment of PID parameters was also realized. By adjusting the network weight
and learning rate to eliminate the negative impact of load change and speed up the system response. The simulation
results show that under the BP=PID control strategy , the grid-connected current tracking speed is faster and the effect
is better, which can basically ensure that the current error is stable near zero and the grid-connected current tracking
is completed well , which verifies the reliability of the control strategy.
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Fig.1 ~ Main circuit structure of inverter
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Fig.2  Grid current closed-loop control structure diagram
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Fig.3 Grid-connected current and voltage waveforms
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Fig.4 Current tracking error under traditional PID control
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Fig.5 Current tracking error under the self-tuning PID
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