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ABSTRACT: The access of new energy power generation
equipment to the power grid is easy to cause sub-/super-
synchronous oscillation problems. The traditional oscillation
detection and identification algorithm faces the problems of
insufficient timeliness and difficult modeling. The existing
machine learning oscillation identification algorithm is based
on the data set after the oscillation occurs, which is difficult to
be applied online in real time. In this paper, an online
oscillation detection method based on short-time sliding
window sampling is proposed to realize the online rapid
identification of whether the oscillation occurs and the specific
time, which can be used to control the online input of machine
learning oscillation identification method or other oscillation
suppression strategy. The proposed method first constructs the
oscillation time-frequency feature extraction process based on
the Continuous Wavelet Transform (CWT) algorithm to capture
the oscillation information in the window. After that, a neural
network model based on Patch Time Series Transformer
(Patchtst) is constructed to analyze the results of CWT feature
extraction, judge whether the oscillation occurs in the window
and obtain the specific time when the oscillation occurs. Finally,
the effectiveness of the proposed method is verified by the
simulation of multiple direct-drive wind farms and the
experiment of grid-connected photovoltaic measured data. The
results show that the model based on the simulation data of part
of wind farms not only has high accuracy, also shows strong
versatility in the face of other wind farms data, data under the
condition of partial wind farm removal and field measured
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photovoltaic data, which has practical engineering value.
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Fig.1 Dominant identification frequency deviation of
oscillation and steady state samples
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oscillation online detection and timing
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Fig. 8 FFT results before and after oscillation
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Table 2 Comparison of calculation time between the
proposed method and FFT for online application

I T 7% B 16)/s
FFT 0.0256
Fries 0.1585
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Table 3 Calculation time required for online

application
R Jt i Ik 1 /s
CWT+Transformer 0.2238
JR A 0.1585
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Table 4 Comparison of detection and timing accuracy
with and without CWT process

SEIG K Ace/% SER MAE/s
Patchtst 90.02 0.0212
CWT-+Patchtst 99.75 0.0155
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Fig. 9 The distribution of oscillation and steady-state
sample characteristics before and after CWT
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Fig.10 Model output versus input feature gradient of two
type sample
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Table 5 Comparison of detection and timing accuracy
of different algorithms

75 SEB Kl Ace/% FERT MAE/s
1 DBN 81.28 0.0448
2 CWT+DBN 97.58 0.0404
3 Transformer 63.05 0.0446
4 CWT+Transformer 99.75 0.0223
5 Patchtst 90.02 0.0212
6 CWT+Patchtst 99.75 0.0155
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Table 6 Comparison of universality of other wind
farms in different models

5 T Kzl Acc/% SERT MAE/s
1 DBN 81.32 0.0455
2 CWT+DBN 96.69 0.041
3 Transformer 64.29 0.0448
4 CWT+Transformer 98.74 0.0239
5 Patchtst 87.17 0.0235
6 CWT+Patchtst 98.74 0.0162
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Table 7 Comparison of universality of different
models in the case of station resection

FFE K Bl dcc/% SEI MAE/s
1 DBN 80.75 0.0453
2 CWT-+DBN 87.95 0.0464
3 Transformer 64.29 0.045
4 CWT+Transformer 88.74 0.0258
5 Patchtst 89.98 0.0315
6 CWT+Patchtst 90.43 0.0214
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Fig. 11 The schematic diagram of photovoltaic field
measurement equipment
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Fig. 12 The waveform of the measured data and the CWT
feature extraction results of the two types of samples
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Table 8 Comparison of data detection and timing
accuracy of PV power measured data in different

models
i K I Ace/% SEHT MAE/s
1 DBN 85.71 0.0729
2 CWT+DBN 92.86 0.0781
3 Transformer 64.29 0.0479
4 CWT+Transformer 92.86 0.0467
5 Patchtst 35.71 0.0654
6 CWT+Patchtst 100 0.0246
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