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Fig.2 Flowchart of proposed algorithm
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Research on frequency-shifting iterative filtering method for dynamic frequency

measurement of power system and its application
LUO Dan,WEN He, TANG Lu
(College of Electrical and Information Engineering, Hunan University , Changsha 410082, China)

Abstract : A new method of frequency-shifting iterative filtering for dynamic frequency measurement of power grid is

proposed. The frequency shift in time-domain is used to move the negative frequency components to zero-frequency,

then the high-frequency components and noise are filtered by iterative filtering method,and phase difference is used

to realize frequency estimation. The proposed method has the advantages of good anti-noise characteristic and low

computational complexity. The simulative and experimental results verify the effectiveness of the proposed algorithm.

Key words : frequency measurement of power system;frequency shift ;iteration; filtering ; digital signal processing
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Table B1 Comparisons of absolute errors of fundamental frequency measurement
under fundamental frequency fluctuation between two algorithms

A SRR B A xR 72

WIFFT S 564000 £ 4 5% 1% 7

fo/HZ

L=1 L=2 L=3 WIFFT2  WIFFT3  WIFFT4
495 1.30x10°  4.20x10° 3.14x10°  9.52x10°  1.04x10°  2.01x10°
496  6.12x10*  1.42x10°  2.32x10°  1.20x10*  1.33x10°  2.58x10°®
49.7  2.31x10%  3.05x107  1.34x10°  1.45x10*  1.64x10°  3.20x10°
498 521x10° 1.72x10%  3.00x10° 1.71x10*  1.97x10°  3.86x10°
49.9 2.25x107  1.65x10°"  9.95x10  1.97x10*  2.31x10°  4.54x10°
y AR SC B B A R N B e o AR 2 WIFFT 5509238 A ) B ) 438 22
o/ Hz

L=1 L=2 L=3 WIFFT2  WIFFT3  WIFFT4
50.1 2.53x10°  6.66x10° 1.49x10%° 245x10*  3.00x10° 5.96x10°
50.2  1.51x10* 546x107  2.07x<10° 2.67x10"  3.35x10°  6.68x10°
50.3  4.50x10"  2.07x<10°  1.05x10°  2.86x10*  3.69x10°  7.38x10°
50.4  9.90x<10* 553x10°  3.48x10%  3.03x10”  4.01x10°  8.07x10°
505 1.80x10°  1.20x10°  8.96x10°  3.17x10"  4.32x10°  8.73x10°

Fe B2 ESUREN T 2 MESERMERINRN EEITIREITEL
Table B2 Comparisons of absolute errors of fundamental frequency measurement
under harmonic and frequency fluctuation between two algorithms

AR SCIR IR ) B A X R

WIFFT S350 2 4 5k 22

fo/lHz

L=1 L=2 L=3 WIFFT2  WIFFT3  WIFFT4
495  350x10°  2.29x10°  3.86x10°  1.13x10*  8.77x10°  1.45x10*
496  210x10°  978x10°  373x10%  1.13x10*  9.46x10°  156x10*
49.7  1.00<10°  2.90x10°  3.09x10°  1.10x<10*  1.00<10*  1.64x10*
49.8  3.63x10°  2.87x<107  129x10-°  1.04x10*  1.04x10*  1.70x10*
49.9  661x10°  1.17x107  1.95X10°  9.58x10°  1.06<10*  1.74x10*

A SR B AT B A xR 2 WIFFT S50 AT 6 260 0] 1% 22

Ptz L=1 L=2 L=3 WIFFT2  WIFFT3  WIFFT4
50.1  1.10x<10°  261x107  218x10°  7.56x10°  1.08x<10*  1.76x10™
50.2  658x10°  846x107  1.66x10° 643x10° 1.07x10*  1.75x10*
50.3  3.79<10°  8.13x107  4.98x10°  527x10°  1.05x10*  1.75x10™
50.4  1.00<10°  1.40x10° 9.70x10%  4.14x10°  1.02x10*  1.68x10*
505  2.10%10°  7.62x10°  1.41x107  3.06x10°  9.77x10°  1.63x10*

* B3 EARRIERSENER T 2 MEER RSN e IRER L

TableB3 Comparison of absolute errors of fundamental frequency measurement between

two algorithms under high-order harmonic and inter-harmonic

RS BEVEFE S B 2 % R 7

WIFFT S350 4 R 72

1
L=1 L=2 L=3 L=4 L=5 L=6 WIFFT2  WIFFT3  WIFFT4
40 P 1.02x10°7  545%10°  2.69x107 5.90x107° 32310 270x102  2.09x10° 1.01x10° 1.05x10°
110. 160Hz
2.99x10% 530x10° 6.11x10% 591x10°  3.37x10° 1.11x10° 1.12x10* 9.01x<10° 1.76x10°

[i) 15 8
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Table C1 Parameters of harmonic analog signal

WA WREN A COO | RS WREN A C O
1 220 5 7 21 60
2 0.1 10 8 0 —
3 12 20 9 0.3 80
4 0.1 30 10 0 —
5 2.7 40 1 0.6 100
6 0.05 50
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Fig.D1 Equipment of experimental measurement
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