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ABSTRACT : Focusing on the voltage fluctuation caused by large—
scale distributed photovoltaic access to the distribution network
under the background of photovoltaic in the entire Qujing county,
a distributed photovoltaic cluster voltage overrun prediction method
based on affinity propagation (AP) and Whale Optimization
Algorithm (WOA) optimized gated recurrent unit (GRU) is
proposed. Firstly, the geographical coordinates meteorological
characteristics and the location characteristics are added based on
the node density factors of the distribution network, and the
distributed photovoltaic cluster with approximate meteorological
characteristics and geographical characteristics is divided by the
neighbor propagation clustering method to improve the model
training effect and adaptability. Secondly, the whale optimization
algorithm is used to search for the optimal training parameters of the
GRU model globally to improve the training speed and prediction
accuracy of the model. Finally, the WOA-GRU combination model
is used to realize the correlation matching between the node voltage

of the distribution network with the ambient temperature and light
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intensity, and thus realize the overall prediction of voltage
fluctuation and voltage crossing in the regional distribution network.
The experiments show that the proposed method can effectively
improve the prediction accuracy and training speed, strengthen the
adaptability of the prediction model, and have good economy and
practicability.

KEY WORDS: voltage overrun; distributed photovoltaic;
Whale Optimization Algorithm (WOA) ; gated recurrent unit
(GRU); affinity propagation(AP)
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