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Research on Three-Phase Voltage Unbalance Loss of Asynchronous Motor
Based on Attention Mechanism and Convolutional Neural Network

FU Jiajin', MENG Anbo', CAI Yongfeng', CHEN Shun', YIN Hao', WU Fei’, CHEN Zihui’
(1. School of Automation, Guangdong University of Technology, Guangzhou 510006, China;
2. Zhaoqing Power Supply Company, Guangdong Electric Power Company, Zhaoqing 526000, China;
3. Jiangmen Power Supply Company, Guangdong Electric Power Company, Jiangmen 529000, China)

Abstract: Three-phase voltage unbalance in distribution network will have a greater impact on the loss of
asynchronous motors. Using equivalent circuit formula to calculate motor loss under the influence of three-phase
voltage unbalance has the problems of unstable accuracy, too many parameters and too complex mathematical model.
In response to the above problem, an asynchronous motor loss assessment method based on the attention mechanism
and convolutional neural network (CNN) , namely Attention-CNN is proposed. This method takes the measured motor
data as input, and introduces the attention mechanism to assign different weights to motor features. The CNN
framework composed of the convolutional layer and the full connection layer is used to learn the measured data of the
asynchronous motor, thus completing motor loss assessment. Taking the asynchronous motor loss data obtained from

field experimentation as a practical example, the average error between the assessed loss of this method and the
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measured loss is only 0.717% and 0.549% . Comparing with the equivalent circuit and other typical machine learning

algorithms, the proposed method has better performance in loss assessment showed in experimental results.

Key words: three-phase voltage unbalance; asynchronous motor; loss assessment; attention mechanism;

convolutional neural network ( CNN)
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