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Identification of the Operation State of Transformer On-load Tap-changer Based on Time-

frequency Characteristic Analysis

CAO Hong
(Henan Senyuan Electric Co., Ltd., Henan Xuchang 461500, China)

Abstract: In order to identify the operation state of the transformer on-load tap-changer, this study first summarizes
its operation state and fault characteristics, and uses the empirical mode (EEMD) to decompose the vibration sig-
nals generated during the operation of the tap-changer into Multiple intrinsic mode function components (IMF) are
combined with Hilbert transform and energy entropy extraction to obtain feature vectors based on time - frequency
analysis. The feature vectors are input into the BP neural network model optimized by the adaptive genetic algorithm
(AGA) for fault identification, and the data simulation is performed. The feature vectors are compared with the fea-
ture vectors (PPDC) extracted after phase space reconstruction, and the results are verified under different network
models. The recognition accuracy and convergence speed of the method are improved. The results show that when PP-
DC fault samples are used as the model input, the recognition accuracy of the BP neural network model before and af-
ter AGA algorithm optimization is 81.68% and 88.32%, and the number of convergence is 981 and 363. As the model
input, the recognition accuracy of the BP neural network model before and after the AGA algorithm optimization is
91.66% and 96.68% , respectively, and the number of convergence is 349 and 159. The AGA algorithm can signifi-
cantly improve the performance of the BP neural network model. It can be seen that the time-frequency feature extrac-
tion method can be combined with the AGA-BP neural network to realize the effective identification of the operating
status of the on-load tap-changer.

Key words: on-load tap-changer; time-frequency characteristic analysis; ensemble empirical mode decomposi-

tion; adaptive genetic algorithm; Hilbert transform
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Table 1 Common mechanical faults of the on-load tap-changer
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Fig.1 Fault recognition model based on neural network
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