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A Recursive Wavelet-Based Algorithm for Phasor Measurement
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China

Abstract:

Due to asynchronous sampling, traditional Fourier transform algorithm may cause fence effect and
spectrum leakage, which bring large error in the phasor measurement, while power system is in
instable condition. However, wavelet transform processes information in the form of frequency band,
so it possesses good identification ability. Owing to structural feature of recursive wavelet, after the z-
transform the recursive operation can be performed and it is convenient for the implementation of
phasor estimation. For this reason, a method that can adaptively adjust the scale factor of wavelet is
proposed to solve the phasor measurement of power signal by recursive wavelet. The proposed
method is mainly used to deal with the frequent conditions of power network, including harmonic
interference, frequency deviation and power signal involving DC attenuation component during fault
occurred in power system. Utilizing ideal signal and simulation signal of PSCAD/EMTDC the
performance of the proposed algorithm is verified. A lot of simulation results show using the proposed
algorithm the phasor measurement of power signal can be accurately measured under the frequency
deviation of power network; it is of good adaptability, so it possesses good measurement ability for
power signal involving various interferences.

Keywords: Fourier transform phasor measurement wavelet transform recursive
algorithm scale factor

R H 1 2010-08-11 & 5] H # 2010-10-06 M %% Rk & 4 H #1 2011-04-12
DOI:
FHEIH -

R AEE - Tk
fE& i
YEZ Email: 2520061621@163.com

5% 3Lk -
[1] VERSRE, /o, 5T D AR R SR 1) 3 B AR Ge N IR S R T 5t [9]. "BMEAR, 2005, 29

(2): 44-49. Xu Shukai, Xie Xiaorong. Present application situation and development tendency of
synchronous phasor measurement technology based wide area measurement[J]. Power System
Technoloayv, 2005, 29(2): 44-49(in Chinese). [21 H£iag, #HYT %, BEEMiAE. 20034F [H B2 112 iy 2504 A

F Supporting info
F PDF(473KB)
F [HTML4 3]
b 2% CHR[PDF]
b 27 30K
b AEA S 45 A
B IR
BN T B A
b SIASC
F Email Alert
b SO Bt
b DN S A S
AR SCRBE AR IS
b A A
b AH I
b /NBAR B
kBB
F RERF

ARSCAEE A OGS
PubMed




F[3]. R AL, 2004, 28(3): 1-4. Gan Degiang, Hu Jingyi, Han Zhenxiang. Thinking of
many international blackouts in the year of 2003[J]. Automation of Electric Power Systems, 2004, 28
(3): 1-4(in Chinese). [3] flVL, FIGPH, EWIME. | 3OS0 & HRSE R Ge i b i N O] BB,
2009, 33(15): 16-19. He Jiang, Zhou Jingyang, Wang Mingjun. Application of wide area phasor
measurement technology in smart grid[J]. Power System Technology, 2009, 33(15): 16-19(in
Chinese). [4] F¥§F, Mgy, JeT [mAH & 1N o 2 B bsall B8 504 0], BBk, 2010, 34
(5): 154-160. Wang Zengping, Lin Fuhong. A new fault location algorithm for n-terminal
transmission lines based on synchronized phasor measurement[J]. Power System Technology, 2010,
34(5): 154-160(in Chinese). [5] Wilson R E. PMUs[J]. IEEE Potentials, 1994, 13(2): 26-28. [6]
Belega D, Dallet D. Frequency estimation via weighted multipoint interpolated DFT[J]. Science,
Measurement Technology, IET, 2008, 2(1): 1-8. [7] &K, KGR, EED. FET05 5 AR ) m ks
BESTER MR SEE[I]. MR, 2007, 31(23): 83-86. Yu Yongzhi, Zhang Zhongmin, Xi Zhihong. A
high-precision algorithm for frequency and phasor based on fourier transform [J]. Power System
Technology, 2007, 31(23): 83-86(in Chinese). [8] T &, fhiw. LT DFTHIH N RGA S L ThRN
BN B RS AL, 2005, 29(2): 20-24. Wang Maohai, Sun Yuanzhang. A DFT-based
method for phasor and power measurement in power systems[J]. Automation of Electric Power
Systems, 2005, 29(2): 20-24. [9] Nguyen C T, Srinivasan K. A new technique for rapid tracking of
frequency deviations based on level crossings[J]. IEEE Transactions on Power Apparatus and
Systems, 1984, PAS-103(8): 2230-2236. [10] Sunghan Kim, Mc Names J. Tracking tremor
frequency in spike trainsusing the extended Kalman smoother[J]. IEEE Transactions on Biomedical
Engineering, 2006, 53(8): 1569-1577. [11] MAGK, ¥ —FrASAT SR Zm M R 5575 [].
o B34, 2003, 23(2): 66-67. Zhou Shuibin, Yang Min. A voltage measurement algorithm
uninfluenced by signal frequency[J]. Electric Power Automation Equipment, 2003, 23(2): 66-67(in
Chinese). [12] #l5/A, XK. Fi & Morlet Z/NE T R GRS AL BRI 1. s &4 A Bhik,

2004, 28(9): 36-42. Su Pengsheng, Wang Huan. Discussion of the short-window morlet complex
wavelet algorithm on the power system signal process [J]. Automation of Electric Power Systems,
2004, 28(9): 36-42(in Chinese). [13] BiAfIl. SN ASHREEBCHA A B2 [3]. b L DR
1, 2007, 27(22): 8-13. Chen Xiangxun. Methods to extract phase information using real wavelet
transforms[J]. Proceeding of the CSEE, 2007, 27(22): 8-13(in Chinese). [14] f&ffi, #&REMW. LT
Morlet 2 /N (2 5 | W SsAR B Al v SLVE I 9E 0], TR 2:4), 2006, 21(2): 108-113. Cheng Wei, Xu
Guoqing. Study of morlet complex wavelet based phasor estimation algorithm for traction line[J].
Transaction of China Electrotechnical Society, 2006, 21(2): 108-113(in Chinese). [15] f[iFk, TH%
A, —FRBIH/DNE IS LN, B RS 81k, 2000, 24(10): 9-13. He Zhengyou, Wang
Xiaoru. Construction of a class of recursive wavelet and its application[J]. Automation of Electric
Power Systems, 2000, 24(10): 9-13(in Chinese). [16] iKALH, #AGE. Blribh U/ N AR Hofe A48 s g AR
PPN BT, B RG ANk, 1999, 23(17): 20-23. Zhang Chuanli, Huang Yizhuang. Study of
relaying protection for transformer applying IRWT[J]. Automation of Electric Power Systems, 1999,
23(17): 20-23(in Chinese). [17] De La O Serna J A. Reducing the error in phasor estimates from
phasorletsin fault voltage and current signals[J]. IEEE Transactions on Instrumentation and
Measurement, 2007, 56(3): 856-866. [18] fi/E4:. A TN (Al /EREAER) i ) RGP AR EL].
HARG K AL, 1995, 7(4): 33-40. Gao Houlei. Synchronized phasor measurements in
power system using satellite time reference[J]. Proceedings of the CSU-EPSA, 1995, 7(4): 33-40(in
Chinese). [19] KI5, T/, HIEMN KPR EAELN 5D WO RGN, 1998, 22
(10): 10-13. Min Yong,; Ding Renjie. Study of the algorithm for phasor measurment based on
adaptive sampling rate[J]. Automation of Electric Power Systems, 1998, 22(10): 10-13(in Chinese).
[20] Zsmbh, MIIEA. sha&&M4 T RRDEH SN S EER]. P E BV LR, 2009, 29(10): 52-58.
Mai Ruikun, He Zhengyou. Research on synchronized phasor measurement algorithm under dynamic
conditions[J]. Proceeding of the CSEE, 2009, 29(10): 52-58(in Chinese). [21] Tao Lin, Alexander
Domijian. Recursive algorithm for real-time measurement of electrical variables in power systems[J].
IEEE Transations on Power Delivery, 2006, 21(1): 15-22. [22] Ren J, Kezunovic M. Elimination of
DC offset in accurate phasor estimation using recursive wavelet transform[C]//IEEE Bucharest Power
Tech Conference. Bucharest, Romania: IEEE, 2009.

2 ) I A S E

1. 8wk, whEEl, o MSAERIR 5 R E R AR I PMURC & 7 v 1 gk [J]. R EIAR, 2006,30(11): 30-34
2. &P oA, K M, TG m L U, SV, RO, mACH, VFREE, 4 MR, WRUE, N
BGOSR I R IR i 3 0 ELESE []. AR, 2006,30(6): 41-47

3. kBRI ENE ENE SKEE £ L TPSIMAMatlab (A g s B[], LA, 2010,34
(3): 79-84

4. HfE MRV MR SR E HEE IR T RN IR I S N AR M R L R G R D VR[] HM R,
2009,33(17): 86-90

5. R FHE BRI T S ARSI di e e AT O R I R U v 3] R, 2009,33(3): 20-24
6. HIME|TRIK W7 BEPRERET SE N AR ORI JE RS I FLRE TP ) IR R AL [I]. H M EER,
2008,32(12): 51-55



7. VF B2 WIAE B oA R DA R R E R[] BB, 2008,32(16): 76-80

8. MET EAH XA LT 2 ST (1 A A (VA AE R e I D], BB, 2008,32
(18): 57-61

9. VEIEEL LT R AL i) e N PMUTE B 40 3], f k3R, 2009,33(1): 42-47

10. IRER ML F | SIS DX H IR S B G P T 7 5 A Ht 0 45 R R R TR SR AN [9]. FL P
K, 2008,32(3): 79-83

11, FRVEX|FERREE | F SRR |28 TRIZBRAS DR FL AR AN | SO 2SI A8 7R = s i Al -4
(14 % FH

[9]. ®MEAR, 2008,32(10): 94-97

12, RAEW R Bl AR EZE T ok /N A e R i s 4 SR e A D] R,
2008,32(17): 105-110

13, X B T e T bR A AR e R 2 N SRR R A BT R[] FEM AR, 2006,30(19): 76-79
14. NRRE VPYEME RATR T IR H B A R )0 SR A 1R IR I S IR I v [ R R,
2008,32(6): 14-18

15. KA, A, DEA, AR, KRR TNBOR R S B IS N IER 1 Gibbs LS B T B[], WL
K, 2006,30(14): 41-44

Copyright by HLFEAR



