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Table 1 Eigenvalue analysis result of DSATools
AR MR/ BB/ ZHHT
2 Hz %) G1 G2 G3 G4
—0.7931 1.057 11. 85 0.79 —1.00 0.06 —0.03
—0.804 1 1. 089 11.67 —0.02 0. 06 0.67 —1.00
—0.1200 0.625 3.06 0.73 0.42 —1.00 —0.66
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Table 2 Identification results on power angle based on
moving window Prony method

KHEPL B 4 2%/ Hz BB H/ (%) WIF A/ ()
o 1 0.625 9 3,123 17. 39
” 2 1.061 0 11. 920 —80.18

1 0.625 9 3.129 28. 88
G2

2 1. 060 0 11. 760 100. 80
o 1 0.625 9 3,128 —157. 00
7 2 1.065 0 13. 080 —27.64

1 0.625 9 3,124 —158. 20
G4

2 1.087 0 13. 040 171. 40
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Table 3 Identification results on signal with noise based on traditional/moving window Prony method
Asng/dB ok - LSS - - - Bt 2 -
B/ He RELIELL/C5)  BIAHA/ (D HiA/ He FIELL/ (%) HIAfa/ ()
49.7 W B Bk 0.6257 3. 145 17.630 1.073 12.780 —85.15
e 5 vk 0.625 6 3.098 17. 680 1. 046 7.875 —100. 90
313 WAk 0.624 9 3.059 18. 620 2.240 21.420 33.04
(S 0.626 6 3.211 15. 300 1.798 2.127 63.13
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Fig. 1 Analysis results of G1’s angle with
different noises
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Table 4 Identification results of moving window
Prony method
Ll B A/ He FLEE/ (%) A/ O

1 0.502 2 3. 815 —89. 83

G35
2 0.906 1 3.396 —139. 30
1 0.500 5 3.803 99. 68

G39
2 0.885 9 2.752 —95. 34
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Table 5 Eigenvalue analysis results of DSATools

] M Wi/ He FELE Ee / (25)
—0.1354 3.415 4 0.543 6 3.96
—0.162 9 10. 889 4 1.733 1 1. 50
—0.182 2 11. 214 4 1.784 8 1.62
—0.171 3 10. 276 8 1.635 6 1.67
—0.155 4 9.620 2 1.5311 1.62
—0.158 1 8.959 8 1.426 0 1.76
—0.156 2 5.794 0 0.922 1 2.70
—0.169 7 7.568 3 1.204 5 2.24
—0.1530 6.971 6 1.109 6 2.19
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Table 6 Identification results on signal with noise based on traditional Prony and moving window Prony method
Asng/dB Bk - L - S - P 2 - .
WA/ He FEH/ (%) #IARM/ ) BiA /Hz BB EL/(%%0) WIS/ ()
95 BehE 0.499 3 3.723 106. 70 0. 880 2 2.934 —84.85
&4 5k 0.504 8 3.457 84.13 0.457 0 18. 930 171. 10
15 W Eh Bk 0.493 1 3.898 109. 80 0.874 8 3.375 —86. 87
(RS 0.503 1 2. 466 97. 85 0.451 3 9.380 136. 90
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A Moving-window Prony Algorithm for Power System Low Frequency Oscillation Identification

DING Lan', XUE Ancheng', LI Jin', WANG Jinping®, HAN Fukun®, WANG Maohai®
(1. Key Laboratory of Power System Protection and Dynamic Security Monitoring and Control of
Ministry of Education, North China Electric Power University, Beijing 102206, China;

2. North China Electric Power Research Institute Co. Ltd., Beijing 100045, China;

3. North China Electric Power Dispatching and Communication Center, Beijing 100053, China)

Abstract: Prony algorithm is an effective method to derive characteristics of power system low frequency oscillations. However,
the traditional Prony algorithms are very sensitive to noises and can only be applied to part of signal every time. This paper
proposes the moving-window Prony algorithm to the identification of low frequency oscillation of power system. With the
moving-window technique, the objective function of the proposed Prony method is changed into the least square error by
windows, which is different from the partial least square error corresponding to the traditional algorithms. Thus, the moving
window Prony algorithm has stronger adaptability to noise and could be applied to long time range signals. The simulation
results based on DSA Tools demonstrate that the moving window Prony algorithm has good and effective performance for
identification of power system low frequency oscillation, even in cases when the PMU’s data contains noises.
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