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( College of electronic information engineering Taiyuan University of Science and Technology Taiyuan 030024 Shanxi China)

Abstract: In order to solve the problem of mode aliasing in the extraction of power system sub-synchronous oscillation compo—
nents the synchrosqueezing wavelet transform is applied to the analysis of sub-synchronous oscillation. Combining the advantages
of continuous wavelet transform and empirical mode decomposition the refined time-requency distribution of sub-synchronous
oscillation is obtained by synchronously extruding the continuous wavelet transform values. At the same time the sub-synchronous
oscillation signal is decomposed into the fundamental component and each synchronous/supersynchronous harmonic component

and the parameters of each component are extracted by combining the Hilbert transform. In order to improve the analysis accuracy
of sub-synchronous oscillation a modulation operator is defined to modify the instantaneous frequency estimation to enhance the
time-frequency aggregation and reconstruction accuracy of sub-synchronous oscillation. Thus an improved synchrosqueezing
wavelet transform is proposed. Compared with continuous wavelet transform and empirical mode decomposition the proposed

method can obtain better time<frequency distribution of sub-synchronous oscillation and effectively suppress the mode aliasing
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and noise interference of sub-synchronous oscillation component extraction. Simulation examples and practical applications verify

the effectiveness of the proposed method.
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Fig.2 EMD decomposition of sub-synchronous oscillation

Fig. 3 SWT decomposition of sub-synchronous oscillation
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5

Fig. 5 Waveform of sub-synchronous oscillation current with noise
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Fig. 6 Time frequency distribution of sub-synchronous oscillation with noise
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9 ISWT

Fig. 9 ISWT decomposition of sub-synchronous oscillation with noise

1 EMD. SWT ISWT
Table 1 Detection results of sub-synchronous oscillation parameters with EMD SWT and ISWT

/Hz /A
1% 1%
88 88.005 5 0. 006 2 1 1.009 9 0.99
EMD 50 49.994 6 0.010 8 1 0.804 6 19. 54
12 11.996 0 0.033 3 1 0.969 9 3.01
88 88.082 4 0.093 5 1 0.992 3 0.77
SWT 50 50. 048 0 0.095 9 1 0.976 6 2.34
12 12.010 8 0.089 9 1 0.982 1 1.79
88 88.076 0 0. 086 3 1 0.999 3 0.07
ISWT 50 50. 046 8 0.093 5 1 0. 996 0 0.40
12 12.010 1 0.084 1 1 0.994 8 0.52
SWT ISWT  SWT
5
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Fig. 10 Structure diagram of Hami power grid
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11

Fig. 11  Current recording diagram of Hasan line

12

Fig. 12 Time frequency distribution of subsynchronous oscillation with noise
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Fig. 13 EMD decomposition of sub-synchronous oscillation
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Fig. 14 SWT decomposition of sub-synchronous oscillation
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15 ISWT

Fig. 15 ISWT decomposition of sub-synchronous oscillation

o 15 ISWT SWT
5 o
SWT  ISWT Hilbert

2 EMD

2
Table 2 Detection results of sub-synchronous

oscillation parameters

/ /
Hz A
IMT1 93.900 1 3.338 7
IMT2 73.989 7 2.645 2
SWT IMT3 50. 046 6 21.461 4
IMT4 32.378 7 1.869 1
IMT5 7.3911 0.352'1
IMT1 93.893 5 3.500 2
IMT2 73.017 6 3.027 3
ISWT IMT3 50.048 4 22.412 6
IMT4 30.877 8 1.848 8
IMT5 7.386 5 0.344 3
2 SWT  ISWT
5 50 Hz
94 Hz. 73 Hz
31 Hz. 7 Hz
100 Hz
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