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Power system optimization analysis considering power prediction of PV power station
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Abstract: The indirect prediction method is used to forecast the PV power, and the solar irradiance forecast is combined
with the light-to-electric model to predict the PV output. In order to solve the shortcomings that the traditional BP
algorithm in the short-term solar irradiance prediction is easy to fall into the local optimum and has slow convergence rate,
the adaptive adjustment learning rate and the steepness factor are introduced to establish the solar irradiance prediction
model. In the bipolar Sigmoid function, the steepness factor is added to improve the convergence speed of the BP
algorithm, the normalized input data is limited to [~1, 1] to facilitate data processing, and the adaptive adjustment learning
rate is introduced to adjust network weight and to improve convergence performance. In order to study the optimization of
power system with PV power station, a double objective optimization model to minimize daily composite cost and daily
waste gas emission of system is established. And the two-target bacterial population chemotaxis algorithm is used to
optimize the system. Examples show that the improved BP neural network algorithm can effectively improve the
prediction accuracy and enhance the generalization ability of the neural network model, and it has good practicability.
Forecasting the PV output can arrange the unit output and rationally absorb the PV resources.
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Fig. 1 Structure diagram of BP neural network
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Table 1 Comparison of prediction results of solar irradiance
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Table 2 Photovoltaic cell parameters
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Fig. 2 Comparison of output power values of

photovoltaic power plants
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Table 3 Comparison of optimization results
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