¥37% HW
200044 H16 H

eAEABY ERHN

Power System Protection and Control

Vol.37 No.8
Apr.16, 2009

— BB & (A SE R AR T RO 7 %

x R, B, Euk

(AT KFE, L& 200237)

RE: RETHEATHEVAZHMBASRELT LA ERE FRERGHFE, RATEEEREBATE,
BRGBFHEFHEEBREA BA— KR EER, MREET OB R T ETHARN 6§ ZAHRKBATH R R kAo
—RBGEER, REFREOFERE. B4, GELRRN, MRIFRSEA NS L NITAHGEL, FRLLRT
Teager R B A F HiAst R A AR L oySUEMN, EH AN T LeTin,

XiE: HFEHAE; 46D fEHTF, AWK

A novel real-time detection of voltage flicker

WU Hao, DAI Ben-qi, JU Ji-tao
(East China University of Science and Technology, Shanghai 200237,China)

Abstract: In this paper, a novel method based on mathematical morphology average filter and energy operator is developed for
voltage flicker detection. Compared with other algorithms, the improved mathematical morphology filter preserves only addition,
subtraction and one division. Furthermore, the energy operator uses only three samples of the signal and requires only three arithmetic
operations per each time shift, which makes the algorithm concise and quick. The simulation results indicate that the idea presented
has excellent time resolution and overcomes Teager energy operator insensitive to noise and break, therefore it fits to real-time

detection.
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Fig.2 Comparison of EO arithmetic and TEO arithmetic
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Fig.3 Analysis under different noise background

MTEERTLUEN, AmBARNT 40°
W, RZEFEAS DEFFAERKKT, SAEHE—PH
R, REFFRZKR, HfwBHEENLE 90° &,
RERZBCRB PG U . BTLL, FESEFRNA
B, FTLURIEREAF AR s, BB,
0° ~40° Z[AEFHFEERIME A,

4 (HREEZR

HATHE A 2 &3, EO BEIANREBRH
—E RSB, BTUAASCRY T ETHARSERN
BEBBEERE . B4 XANE 2 HRKES,
KESHERERS 415, RNE%, KIUESIT
IR ERER, B B, BE
BRI, BEBANNE, REZS ERHIEL2%
LLA .



RR, % RNk -33-
L BT % SHE S ELHTIRIN, EHTRENZHESN
‘ .
E T M e ™ T N
2 S H
0.5 57 5 L L L n . n ,
2007400600800 twﬁﬁ%&@;m 14001600 1800 [1] Srinivasan K.Digital Measurement of the Voltage
P " — e Flicker[JJ.JEEE  Trans on  Power  Delivery,
T T 1991,6(4):1593-1598.
05 . L L [2] Huang S J, Lu W C. Enhancement of Digital Equivalent
200 400 600 800 ‘aﬂ(}%ot 1200 1400 1600 1800 Voltage Flicker Measurement via Continuous Wavelet
0. 02F T T L Transform[J]. IEEE Trans on Power Delivery,
g}' o | 2004,19(2):663-670.
ool (3] Girgis A A, Makram E B. Measurement of Voltage

L L L i L L L L L
200 400 600 800 1000 1200 1400 1600 1800

R fEle
4 BIRE T REEET
Fig.4 Dectection under bad noise background
®JG, A TR MEARE AN, A0l
AT HEAFRNZGE FEERERE: 25RH &%
8 f % 1+0.1sin(aw,) » & 9 2% 58 %5 1 £ 4%
1+0.1(t,,1,Isin(a,@,) +0.1(t,,t, Isin(a,@, ), &%
MAEMEELL D g, sin(ba,), SEERENE
£ 1+0.1[z,,1,Isin@a) +0.201,,2, 1sin(acy ), B
%4 7/0.05pu (9075, iEiE Matlab (7L, % RinE

2 FiR:
R2 SMHRESEERTEEEEN

Tab.2 Analysis under various flicker background

WL % RERE
WExm | wmas | ” MR
L 4% Tk
EERE 0.0057 0.006 1 0.005 6 0.006 2
BHTIRE 0.007 8 0.008 5 0.007 7 0.008 3

B 2, AR, AXFrRBMEERFER
RAFRIE A, RIS S N RIS RIFIIAL
R, HAEAK.

5 B

SN A

HETH, WIEES OB T kME, BE
FONEREBUT MRS, SFEUHEAD, BT
W, RESHTHREREF KL, Hisut
KIRERH T 7 EEO)VERRF TEO ML AIMATIR T,
AR TR T HX e A A R HUR AN ES
Rit—P&RMY, PrRMEIERAR. M. S

Flicker Magnitude and Frequency Using a Kalman
Filtering Based Approach[A]. In: IEEE Canadian
Conference on Electrical and Computer Engineering[C].
1996.659-662.

{4] Girgis A A, Stephens J W, Makram E B. Measurement
and Prediction of Voltage Flicker Magnitude and
Frequency[J]. IEEE Trans on Power Delivery,
1995,10(3):1600-1605.

(5] Dash P K, Pradhan P K, Salama M M A Estimation of
Voltage Flicker Magnitude and Frequence Using Fourier
Linear Combiners to Improve Power Quality[J].Elect
Power Components Syst J, 2001,29:1-13. ]

(6] BT, BFX. HT Teager EBH FHHERENR
FHSLRPR I 75 VAD] L BOR#4R, 2007, 6: 154-158.

[7] SHU Hong,WANG Yi. Detection of Voltage Flicker
Based on Mathematical Morphology Filter and Teager
Energy Operator[A]. In: 2006 International Conference
on Power System Technology[C].2006.

[8] JI Zhen, LI Hui-hui, LI Qi, et al. A Novel Mathematical
Morphology Filter and Its Performance Analysis in Noise
Reduction[J].Chinese Journal of Electronices, 2005,
14(1).

[9] Teager H M. Private communication[Z].1985.

[10] Kaiser J E On a Simple Algorithm to Calculate the
Energy of a Signal[A]. In: Proc Acoustics Speech, and
Signal Processing{C].1990.381-384.

Ug#= EH: 2008-06-05
EEBN:
£ R1982), F, Mt A, AERFEHLER

& . E-mail: wuhao_wuritian@126.com



