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Tab.2 Optimization results of each model parameter

Y kS (S =44 T ] /s
DSCNN-LSTM-SA 0.000 9/0.000 64/0.000 65 77/145/145 0.079/0.243 0/0.243
CNN-LSTM-SA 0.000 5/0.000 63/0.000 53 77/126/117 0.089/0.320 0/0.311
DSCNN-LSTM 0.000 89/0.000 86/0.000 86 72/170/170 0.069/0.217 0/0.217
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CNN 0.000 618/0.000 68/0.000 40 0.12/0.370 0/0.370
LST™M 0.000 75/0.000 42/0.000 50 182/53/60 0.035/0.095 0/0.096
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Tab.3 Comparison of the accuracy of different models under various noise interference conditions
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Fig. 11

Classification results of DSCNN-LSTM-SA under 20 dB noise interference
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Fig. 12 Validation set iteration curves of each model under 20 dB noise interference
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On-load tap changer switch position recognition method based on
PSO optimized DSCNN-LSTM-SA

SHI Yanhui', RUAN Yanjun', LI Liangchuang', ZHANG Bo', XIA Mao?, LUO Zhao?,
YUAN Kaiwen?, HUANG Yichao?, LU Sizhao®**
(1. Guangzhou Bureau of EHV Power Transmission Company, China Southern Power Grid Co. Ltd.,
Guangzhou 510000, Guangdong, China;
2. Faculty of Electric Power Engineering, Kunming University of Science and Technology,

Kunming 650500, Yunnan, China)

Abstract: On-load tap changer (OLTC) plays a crucial role in power systems, and accurately identifying its
tap positions is important for the stable operation of the power grid, intelligent maintenance, and fault diagnosis.
This paper deeply analyzes the vibration signals generated by OLTC under normal operating conditions during
different tap position changes and proposes an OLTC tap position identification method that combines particle
swarm optimization (PSO), deeply separable convolutional neural network (DSCNN), long short-term memory
(LSTM), and self-attention (SA) mechanisms. The vibration signals from the OLTC top cover are first convolved
point-by-point to capture cross-channel characteristics, and local features are extracted using DSCNN. LSTM is
then used to extract the time-series features of the vibration signals, with the adaptive weighting capability of SA to
select key features for classification. Finally, PSO is employed to find the optimal model parameters. The results
demonstrate that the proposed method provides better noise resistance and higher tap position identification
accuracy compared to mainstream classification algorithms.

Key words: on-load tap changer; gear identification; intelligent operation and maintenance; convolutional
neural networks; long short-term memory network
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