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Fig.1 Data-driven model of wind farm
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network structures at training set
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Table 1 Mean square error of five kinds of network

structures at training set and testing set
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Fig4 Mean square error of modeling in test samples

before and after GA optimization
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Wind farm dynamic equivalent modeling by GA-optimized
GRU-LSTM-FC combined network
DING Xinhu,PAN Xueping, HE Dazhuang, LIANG Wei,SUN Xiaorong, GUO Jinpeng
(College of Energy and Electrical Engineering,Hohai University,Nanjing 210098, China)

Abstract: Aiming at the dynamic equivalent modeling of a wind farm depends on its operation mode and
specific disturbance, which is difficult to obtain a general equivalent model,a data-driven modeling method
based on gate recurrent unit-long short term memory-full connection (GRU-LSTM-FC) combined network is
proposed,and the genetic algorithm(GA)-based method is proposed to optimize the combined network model.
Firstly, the wind turbine is described as a set of differential-algebraic equations. The model input is the
wind speed,wind direction at the anemometer tower,and the time series of voltage at the point of common
coupling (PCC) , and the model output is the time series of the wind farm power. Then, by comparing the
similarity between the LSTM / GRU network structure with memory ability and the differential equation of
wind turbine, and the similarity between the FC network structure and the algebraic equation of wind tur-
bine,an equivalent modeling method of wind farm based on GRU-LSTM-FC combined network is proposed.
In order to optimize the combined model,GA is applied to optimize the number of FC layers and the num-
ber of neurons at each layer in the combined network. Finally,taking a wind farm as an example,the feasi-
bility of data-driven equivalent modeling with the proposed combined network is verified, and the proposed
method is compared with other neural network models,and the advantages of the proposed model are ana-
lyzed.

Key words:wind farms;dynamic modeling;deep learning; PCC;genetic algorithm
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Table A1 Parameters of wind farm
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