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Small signal stability assessment based on isolation forest with stochastic subspace
identification

HE Xiaorui
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Abstract: The stochastic response of power system under environmental excitation contains rich dynamic
information of the system, and the small signal stability characteristic parameters in the stochastic response can be
extracted by the stochastic subspace technique, but the extraction process is often easy to mix in abnormal data,
which leads to the inability to judge the real state of the system. To address this problem, a small signal stability
evaluation method based on random subspace and isolation forest is proposed, and the isolation forest algorithm is
used to detect outliers in the results of small signal stability characteristic parameters extracted by random subspace
technique, which effectively improves the accuracy of obtaining the characteristic parameters (oscillation frequency
and damping ratio) of the system. Finally, an example simulation is performed in the IEEE16 machine system, and

the simulation results show the feasibility of the method.
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Tab. 1 Analysis results of SSAT

K Hi# Hz FHJELL (%)
1 0.3876 11.12
2 0.5127 4.08
3 0.598 6 12.70
4 0.748 5 7.56
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Tab. 2 Identification results of SSI

Wi /Hz FHBEE (%)
HiE PRt BfE PRt
1 0.412 0.028 11.529 0.053
2 0.513 0.018 5.934 0.046
3 0.609 0.039 12.651 0.068
4 0.755 0.029 8.553 0.068
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Fig. 3 Data dispersion distribution chart of four modes
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Tab. 3 Identification results after anomaly detection

A% [Hz FHEEE (%)
B i
1 0.410 0.021 10.562 0.036
2 0.515 0.012 4.891 0.022
3 0.609 0.029 11.423 0.043
4 0.756 0.019 7.234 0.025
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