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Fig. 1 Structure schematic diagram of deep neural network
with three hidden layers
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Table 1 Data types of input layer of deep neural network
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Table 2 Optional configuration scheme of hyperparameters
to be optimized
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Table 3 Configuration scheme of fixed hyperparameters
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Table 4 Wind turbine performance model training results of reference wind turbine T, under different
hyperparameters configuration
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Table 5 Promotion verification of wind turbine performance model under different hyperparameters configuration
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SELECTION OF HYPERPARAMETERS FOR WIND TURBINE
PERFORMANCE MODEL BASED ON DEEP NEURAL NETWORK

Wu Sha', Wang Jian', Xie Xin’, Jiang Zixiao’, Deng Shaoping', Lu Sheng'

(1. POWERCHINA Hubei Electric Engineering Co., Ltd., Wuhan 430040, China;
2. Meteodyn Beijing, Beijing 100027, China)

Abstract: The construction of wind turbine performance models based on deep neural network technology
has attracted widely attention in the wind power industry. However, there is still a lack of systematic and in-
depth research on the influence of hyperparameter selection in neural networks on the performance model. This
paper attempted to study the effect of the hyperparameters values on the wind turbine performance model from
three aspects of the number of hidden layers, the shape, and the number of hidden neurons of the deep neural
network, to verify the optimal configuration and generalizability of the reference wind turbine through
actual operating data. The results show that the three deep neural network hyperparameters have a certain
impact on the final turbine performance model under different configurations. However, from the perspective of
industrial applications, they can be basically ignored, and the optimal hyperparameter configuration based on
the reference wind turbine is suitable to be promoted to all the same type wind turbines in the same wind farm.

Keywords: wind turbine performance model; deep neural network; hyperparameters; post-evaluation
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