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Study on application of Morlet complex wavelet on adaptive current protection

JIE Lin-ling', TANG Kun-ming', ZHANG Tai-qin’
(1. State Key Laboratory of Power Transmission Equipments & System Security and New Technology, Chongqing University ,
Chongqing 400044,China; 2. Chongqing New Century Electrical Co, Ltd.,Chongging 400030,China)

Abstract: Real-time calculating system equivalent parameters is one of keys of adaptive current protection. Full-wave Fourier
algorithm will cause high error because of the non-periodic component and unstable power frequency. A Morlet complex wavelet
based algorithm is presented which is better than general Fourier algorithm in stability and robustness and is unaffected by
non-integer harmonics, non-periodic component and fluctuant frequency. The algorithm is to choose proper parameters and filter out
fundamental frequency components of typical faults voltages and currents. The results of simulation show that the complex wavelet
algorithm is of high accuracy and can satisfy adaptive protection’s need, so it is highly valuable for engineering practice.
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Fig.2 Amplitude frequency response characteristics of Morlet

complex wavelet
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Fig.4 Results of simulation
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Tab.1 Results of simulation calculation

HRE% Morlet Hi%
ee

/¢ Zg AZ (%) Zg AZg (%)
0 10.997 9 5.3409 9.979 9 -4.410 3
30 9.794 7  -6.184 0  9.845 2  -5.700 2
60 9.854 7 -5.608 9  10.144 2  -2.8364

90 11.1435  6.7359 10659 1 2.095 8
120 12,987 2 24.395 0  10.868 8  4.104 1
150 12.891 6 23.478 8  10.479 2 0.372 9
180 10.997 9 53409  9.979 9  -~4.410 3

GE: 26,5 180° ~360° S, &R 0° ~180° X[,
AHEFIH.D

5 4t

FE BE N AR R R, RAMFREAST
EMMERASETERFELHTE, ENNHEHRS
BEEERE T RPHEREA. Morlet £/NEEIEE
A SRR E b g S Sk B AR
RIFVERREYE, MRS MES, MNBIRK
PEUGERKHIRE R, B E TEEERA
K, BERGSERWL B SN HUALE N R S5+ H
s SRR .
2230k

(1) B Haga iy 58ianERAESRARMLE
% PO A MRAL, 199.

(2] BREM TES B R RESEAMLIER: KFRE
FRAE, 1992

(3] BReE MRS BB REETEMLALR: FE®B T
fiAE, 2007

(4] BAW, KE —FEBRIERE RS B REFIE]).
4B 2%, 2004,32(6):6-8
HOU You-tao, ZHANG Ju. A Fast Algorithm for
Decaying DC Component Filtration[J]. Relay, 2004,32(6):
6-8.

(5] Eth, AR, HEXETRISHENEEDEWE

ERE®BDRGERESHH P ENAD 4S8
28,2001,29(5):1-4.
HUANG Qun-gu, REN Zhen, HUANG Wen-ying. The
Construction of Complex Wavelets Based on
Amplitude-frequency  Characteristics  and  their
Application for Fault Signal Analysis in Power
Systems[J]. Relay,2001,29(5):1-4.

(6] FMEH, TIIEE Morlet H/NEHTHENRGEESL
BRI RS HE1E,2004,28(9):36-42.

(T#E B8R

continued on page 48 )



_48- CHERMP BNM

4 it

FRIRZAMERE L AL, 5@ M
HEMHE, A THERRENEW, B8 THERS
B SRAREREE LS, BTE
EVIEE SRR T 2 AR, TEANREERED
R O(nlog(n)), BIMESERHEELT .

SEXM

[1] Phadke A G Thorp J S, Adamiak M G A New
Measurement Technique for Tracking Voltage Phasors,
Local System Frequency, and Rate of Change of
Frequency[J]. Trans TIEE Power Apparatus and Systems,
1983, 102(5): 1025-1034.

(2] Sachdev M S, Giray M M.A Least Error Squares
Technique for Determining Power System Frequency[J}.
IEEE Trans on PAS, 1985, 104(2):437-443.

(3] HKE, #&4 —HET CROSS FRIBHEIENSTER
BIAD). SRS H 3L, 2001, 23(3):34-35.

DU Yong-zhong, NIU lJin-cai. A Method of Frequency
Measurement Based on CROSS Algorithm[J]. Electrical
Drive Automation, 2001, 23(3):34-35.

(4] ZUEN, BWGE. ZET A ZERIE A FB PSR &R B

T[] 2kE28, 2005, 33(14):43-47.
HE Jian-min, HUANG Zhi-qing. Power System
Frequency High-precision Measurement Based on Phase
Different  Correction  Method[J]. Relay, 2005,
33(14):43-47.

(5] BB/, UNSE. — bk B I S 4 B e S .
HARGEFNL, 2003, 27(12):48-49.
MO Shao-qing, LI Xiao-cong. An Improved
High-accuracy Algorithm for Frequency Measurement
Based on Fourier Transform[J]. Automation of Electric
Power Systems, 2003, 27(12):48-49.

6] EARE, FEE, IR ZEBAMSBEWE FFT
TEEYE)). 4k E 58, 2008, 36(11):33-36.
WANG Shao-hui, KE Xian-hui, XU Min.  FFT
Interpolation Algorithm Considering the Effect of
Negative Frequency Component[J]. Relay, 2008,
36(11):33-36.

(7] X#EH, B —MEFHARRENGRETER
BIEFED. BHRZ B, 2008, 32(2):81-83
LIU Yi-qing, YUAN Wen-guang. Modified Method for
Virtual Vajue Measurement with Frequency Deviation[J].

of Electric Systems, 2008,

Automation Power

32(2):81-83.

YrFs B HR: 2008-11-26;
EE G

£R#(1983), F, HitHARAL, TEHRFEOHL
HERELELZB R, BEFZ; E-mail:zmjie@sjtu.edu.cn

ik AB0976-), B, HEHRA, #4, LiEd T
¥4, IEEE &R, T EMAFTOHRDAZHILERY. &
ARG ALY DB HEL

£ 3 (1978-), %, KA, TAEF, AFHLRPE
HRARER LM, ’

£E HHJ: 2009-01-08

(E#% 43 R continued from page 43 )
SU Peng-sheng, 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.

(7] &, %REW, £E4EET Morlet B/MERIZESI M

BEAE B M H AR D] B T8 A % ,2006,21(2):
108-113.
CHENG Wei, XU Guo-qing, MU Long-hua. Study of
Morlet Complex Wavelet Based Phasor Estimation
Algorithm for Traction Line[J]. Transactions of China
Electrotechnical Society, 2006,21(2):108-113.

(8] ZEhih. HEHELEBENRPRANEESEER
9T (A8 30) [D]. B/RIE: F/RETILRE,
2006.

(9] ZEIK3R, A4-1E4. HiEN BRUEN R P ENTHHERL

SHEEFR) LD BEERE, 2004, 24(9): 21-23,
34.

YUAN Zhao-giang, NIU Zu-heng. Algorithm Study of
Real-time Calculating System Parameters for Adaptive
Current Fast-tripping Protection{J]. Electric Power
Automation Equipment, 2004, 24(9): 21-23, 34.

Y. 2008-11-12
fEEE T

B (1982-), %, MEHMRLE, HKRFTOALAE
Y4k W 4R47 B £ $1L; E-mail: jielinling@126.com

R (1959-), B, SHMAR, LEMAFANLS
Rvesk BRI R A B

KA (1966-), B, HEIATF, TBNFLIEAL
W BRI B FHL T SRR T,



