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Electrical Performance Testing Method of Transformer Oil Based on Multi-frequency
Ultrasonic Technology and Grey Wolf-optimized Neural Network
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Abstract: To realize rapid and accurate detection of transformer oil’ s electrical performance, a detection method
based on the multi-frequency ultrasonic (MFU)technology and the grey wolf-optimized BP neural network (GWO-
BP)is proposed. This method makes use of the characteristics that the ultrasonic wave with different frequency has
different propagation speed and attenuation coefficient in transformer oil, hence has different particle size detection
effect. An this method combines the advantages of ultrasonic wave in nondestructive testing, the advantages of multi-
frequency ultrasonic technology in fast detection speed and comprehensive information acquisition, and the advantag-
es of grey wolf-optimizer in global optimization and high prediction accuracy. Firstly, the propagation velocity and at-
tenuation coefficient of ultrasonic wave in transformer oil are accurately obtained by using the propagation character-
istics of ultrasonic wave in inhomogeneous medium. The grey wolf-optimizer is used to optimize the traditional BP
neural network. Then, the grey wolf-optimized neural network is used to train the samples to establish the mapping re-
lationship between the ultrasonic propagation characteristic parameters and the transformer oil’ s electrical perfor-
mance parameters. Furthermore, the detection model of the electrical performance parameters is established to real-
ize fast and accurate nondestructive testing of multiple electrical performance parameters. The feasibility and effec-
tiveness of the method in detecting the electrical performance parameters of transformer oil are verified by experi-

ments.
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Fig.2 Structure diagram of the detection system
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Fig. 6 Algorithm flow chart in GWO-BP
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Table 1 Predicted results and errors of different models

g diFHE I B RL
MADIkV MAPE/% RMSE/KV MADI% MAPE/[% RMSE/!%
GWO-BP 2.536 5.15 2.874 0.003 4 9.6 0.003 9
PSO-BP 3.120 6.17 3.454 0.004 7 13.3 0.005 1
BP 3.383 6.82 3.800 0.005 5 15.5 0.006 1
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