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A High—Precision Algorithm for Phasor Measurement Based on DFT

WANG Chao, WANG Fang-zong
College of Electrical Engineering & Information Technology, China Three Georges University,
Yichang 443002, Hubei, China

Abstract A new phasor measurement approach based on conventional DFT algorithm has been proposed. Firstly,
with the fundamental signal, the equation of frequency deviation can be obtained by using of data derived from DFT
of two data windows in the proposed approach. Hence, the accurate frequency, amplitude and phase of fundamental
signal can be obtained after solving this equation, and there is no any approximate error in the process of derivation
of the proposed approach in which the operation amount can be effectively reduced and the measurement accuracy is
improved. Then, in order to improve the measurement accuracy with harmonics, it is applied by counteracting the
spectrum leakage of data derived from DFT of two data windows which stagger about half period of signal, the same
algorithm of measure phasor, tracking of sampling frequency, and measuring again. Finally, signals with harmonics
and noises are simulated respectively, and the results show high accuracy of this algorithm in all these situations.
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Tab.1 Simulated results of phasor measurement

BRERREL RESRHZ RV

ARG °

1 51.8344 0.9988 309000
2 51.9960 0.9999 300278
3 52.0000 1.0000 300002
4 52.0000 1.0000 300000
4
0.
S
x(t)=cos(2mf,t+30°)+ cos k(2mfit +30°) +y
=2 10k
v  50dB
f1=52Hz 2
2

Tab.2 Simulated results of phasor measurement

for a signal with noise

PREFIRER AT Hz R AV W AER
1 51.8567 0.9999 30.7999
2 51.9252 1.0008 30.3138
3 52.0491 0.99% 29.8013
4 51.9966 1.0000 30.0051
4
4
2 DFT
05N
16 °

- 16 -

(1]
[J]. 1998 22(10) 10-13.
MIN Yong DING Ren —jie HAN Ying —duo et al.Research on a new
online phasor measurement approach based on adaptive sampling interval
technique[J].Automation of Electric Power Systems 1998 22(10) 10-13.
[2] Sidhu T S Sachdev M S.An iterative technique for fast and accurate
measurement of power system frequency [J].IEEE Transactions on Power
Delivery 1998 13(1) 109-115.
[3] Yang J Z Liu C W.A precise calculation of power system frequency and
phasor{JJIEEE Transactions on Power Delivery 2000 15(2) 494-498.
[4]
[J]- 2004 32(17) 1-5.
WU Jie —-kang LONG Jun WANG Ji —xiang.An algorithm for parameter
estimation of power system based on numerical differentiation[J].Relay
2004 32(17) 1-5.
[5] .
[J]- 2008 32(12) 22-26.
MAI Rui-kun HE Zheng-you BO Zhi—gian.Research on Synchrophasor
Estimation Algorithm Based on Taylor Expansion [J].Automation of
Electric Power Systems 2008 32(12) 22-26.
[6] : 1.
2003 27(15) 40-44.
JIANG Dao —zhuo SUN Wei-hua CHEN Su-su.A new method of real
time and synchronous measurement on power network phase parameters
[J]-Automation of Electric Power Systems 2003 27(15) 40-44.
[7] Sidhu T S.Accurate measurement of power system frequency using a
digital signal processing technique [J].IEEE Trans on Instrumentation and
Measurement 1999 48(1) 75-81.
8] IEEE Working Group Report.Synchronized sampling and phasor
measurement for relaying and control [J].IEEE Trans on Power Delivery
1994 9(1) 442-452.
[9] . DFT [J]-
2005 29(2) 20-24.
WANG Mao—hai SUN Yuan-zhang.A DFT-based method for phasor and
power measurement in power systems [J].Automation of Electric Power
Systems 2005 29 (2) 20-24.
[10]
[J]- 2007 31(23) 83-86.
YU Yong —zhi ZHANG Zhong —min XI Zhi —hong.A High —Precision
Algorithm for Frequency and Phasor Based on Fourier Transform[]].Power
System Technology 2007 31(23) 83-86.
[11] . FFT [J].
2004 24(12) 13-17.
HU Hai-bing QI Cai—jun LV Zheng—yu.A novel FFT algorithm for
asynchronous sample [J].Proceedings of the CSEE 2004 4(12) 13-
17.

[12]

[J]. 2005 33(9) 1614-1617.
ZHANG Jie —qiu LIANG Chang —hong CHEN Yan —pu et al.Spectral
Leakage Canceling Algorithm for Improving 20



46 522
2009 06

Electrical Measurement &Instrumentation

Vol.46 No.522
Jun. 2009

Simulation Waveforms
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