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Wideband oscillation monitoring based on deep residual network and improved
temporal convolutional neural network
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(1. School of Electrical Engineering, Northeast Electric Power University, Jilin 132012, China; 2. State Grid Zhejiang
Electric Power Co., Ltd., Hangzhou Fuyang District Power Supply Company, Hangzhou 310000, China)

Abstract: Wideband oscillations pose severe threat to the safe and stable operation of power systems. To address this
issue, a wideband oscillation monitoring method based on deep residual network (ResNet) and improved temporal
convolutional neural network (ITCN) is proposed. First, the ResNet structure is used to convolve wideband oscillation
signals, capturing adjacent local features of the time series through sliding windows. The multi-scale features of the
oscillation signals are extracted and compressed by stacking the residual blocks. Then, the ITCN structure applies dilated
causal convolutions to expand the compressed features, introducing progressively larger receptive fields while
maintaining computational efficiency. This enables further extraction of medium- and long-term dependencies in the time
series, and the combination of both networks facilitates comprehensive global feature extraction. Finally, an attention
mechanism is embedded into the TCN structure to assign adaptive weights to important signal features, thereby improving
the capture of global patterns and long-term dependencies. Simulation and real-world measurements verify that the
ResNet-ITCN model can successfully detect wideband oscillation parameters and identify oscillation types, achieving
effective wideband oscillation monitoring.
This work is supported by the National Natural Science Foundation of China (No. U24B2084).
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Table 4 Oscillation type recognition accuracy
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F5 15~25 s X/ BRISIR MM R

Table 5 15~25 s sub/synchronous oscillation monitoring results

- W45 5
W s B 1 Bids 2
A% /Hz MEAE/A A% /Hz MEAH/A

15~17 26.88 18.66 74.91 25.14
16~18 26.66 19.47 73.67 27.06
17~19 26.56 20.08 74.32 29.31
18~20 26.14 23.38 74.67 31.52
19~21 26.94 23.53 74 33.6
20~22 27.11 25.19 73.94 345
21~23 26.47 26.78 74.75 37.06
22-24 26.05 27.06 75.82 38.38
23~25 26.11 28.48 75.91 38.47

& 6 15~25 s REsifRSH EM AR
Table 6 15~25 s medium-high frequency oscillation
monitoring results
LSRR
B3 & 4 BE 5
MMz WEH/A WE/Mz /A HIEMz lEH/A

W
B A)/s

15~17 103.21 11.36  251.56 8.24 355.42 15.92
16~18 104.72 11.47 24891 7.99 354.84 15.56
17~19 104.75 10.72  249.65 6.73 349.56 13.84
18~20 103.32 10.39 — — 345.23 13.62
19~21 104.06 9.36 — - 353.89 13.11
20~22 105.03 1027 252.69 5.27 354.92 12.27
21~23 104.43 12.08  247.64 7.08 347.32 10.8
22~24 104.75 13.02 24938 7.42 345.97 8.37
23~25 102.63 13.19 24731 8.19 348.56 8.69
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Table 7 Oscillation type judgment
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