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A Prony Method Based on Discrete Fourier Transform
for Estimation of Oscillation Mode in Power Systems

A A

“H R

(Kwan-Shik Shim - Hae-Kon Nam)

Abstract - This paper describes an improved Prony method in its speed, accuracy and reliability by efficiently
determining the optimal sampling interval with use of DFT (discrete Fourier transformation). In the Prony method the
computation time is dominated by the size of the linear prediction matrix, which is given by the number of data times
the modeling order. The size of the matrix in a general Prony method becomes large because of large number of data
and so does the computation time. It is found that the Prony method produces satisfactory results when SNR is greater
than three. The maximum sampling interval resulting minimum computation time is determined using the fact that the
spectrum in DFT is inversely proportional to sampling interval. Also the process of computing the modes is made
efficient by applying Hessenberg method to the companion matrix with complex shift and computing selectively only the
dominant modes of interest. The proposed method is tested against the 2003 KEPCO system and found to be efficient
and reliable. The proposed method may play a key role in monitoring in real time low frequency oscillations of power

systems.
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Fig. 4 Time signal and power spectrum
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Table 1 Spectrum average and standard deviation by
sampling
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1 0.0083 7200 1154.7872 84.1991 77.2085
2 0.0167 3600 638.0863 62.1279 53.5054
3 0.0250 2400 388.5032 51.9745 42.4817
4 0.0333 1800 328.0707 44,9597 35.9657
5 0.0417 1440 276.6226 41.6372 31.3890
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1000 8. dev. = 77.2085
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E |
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Fig. 5 Fourier spectrum with noise(100%)
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0.0417 1440 2358482 15.9801 30.8337
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Table 4 Estimated modes for shifting point

238 2=

Mode
No. h=4.0 h=6.0 h=8.0

real imag real imag real imag

1 -0.1995 | 41006 | -0.2512 | 6.2792 | -0.1492 | 8.7482

2 | -06776 | 22809 | -0.199 | 4.1006 | -0.2512 | 6.2792

3 | -0.2512 | 62792 | -0.1492 | 8.7482 | -0.5892 | 9.9581

4 | -0.3211 | 0.0000 j -0.6776 | 2.2809 | -1.2888 | 11.6639

5 | -0.1492 | 8.7482 | -0.5892 | 9.9581 | -0.1995 | 4.1006
Folzl wlA ¢ FRF RE=E AXStEzE vA 4 257t
2 o, Add 2F Ut A Az FEstA B3l £ E

3

4 9ltt. DFT-Prony ¥olM & DFTS 8%
2 Beg HdhR oz Aoz 29 Ead
& EZ44S ali-s}oq A4bd soll i@ AFAe] Eot

Y T wE B ¥IE Jeddle
b, e LR =377 10 ofdtm, AFAFI 5%0]8
gl Regk EAEYT MEY Fle] & A $-(T=0.0083),
#5129 REy} A3tk o] REE 28R =7 W3
s 712 F4==d, ARMAY 93 d¥dZgPe 7|z
& Prony B¢ 544 A& %Fo vF &g o, Fa¢
7} zuﬂfd zes 2AY £ Utk AEY FHE& 000839 3
W, 581<1 0.025, 0.04172 ML o, F ¢ =25 AL
A RE2g FATS & £ Utk ol2RH HAHE 4EY
27 0] o A A £ FaF 9LE ANFE 2
F it}

I¥ 145 39 129] JdEld 77e RES o] REEY
B AL 2 Vandermonde HBL FA3e FAHZ A3
Jeblz glch w$ AgsiA g 458 FAFe &
AT, FAgol A P AITE o9 o] AE AT
2% 4 AUtk dwrAEQl Prony HAAME vAFHE &
7t 40y g XF=E FAA Fd FolR NI EHE
2alA wgdstA £3)= =, DFT-Prony HelXe i3
¢ Fo4 ZHAA g FE g Adsizg Az
o mdg NETE R 5 gl

> o

ol -y mu ) e ok

O Sampling time T = 0.0250 : : *
i o Samplingtime T=00417 | ; :
: ; >
o :
S s H
A :
g of L
g :
E ; i
O i
o : {
; <]
ot R A
+
s i H H H H
0.26 0. 027 02 .18 0.8 014
Real
2 13 YE R g FHRE

Fig. 13 Estimated modes by sampling step

30t



BRPT RN S4A% 63 20054 68
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