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A Selection of an Optimal Mother Wavelet for Stator Fault
Detection of AC Generator

koo |t
{Chul-Won Park)

Abstract - For stator winding protection of AC generator, KCL(Kirchhoff's Current Law) is widely applied. Actually a
CRDR(Current Ratio Differential Relay) based on DFT(Discrete Fourier Transform) has been used for protecting
generator. It has been pointed out that defects can occur during the process of transforming a time domain signal into a
frequency domain one which can lead to loss of time domain information. Wavelets techniques are proposed for the
analysis of power system transients. This paper introduces an algorithm to choose a suitable Mother Wavelet for
generator stator fault detection. For optimal selection, we analyzed db(Daubechies), sym(Symilets), and coif(Coiflects) of
Mother Wavelet. And we compared with performance of the choice algorithm using detail coefficients energy and
RMS{root mean square) error. It can be improved the reliability of the conventional DFT based CRDR. The feasibility

and effectiveness of the proposed scheme is proved with simulation using collected data obtained from ATP (Alternative
Transient Program) package.
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Comparisen between wavelets in terms of reconstruction
(Internal fault, A phase, faglt angle : & degree)
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Fig. 4 Comparison between in terms of reconstruction during
internal three phase short fault

Comparison between wavelets in tenns of reconstruction
(Internal fault, A phase, fault angle : 30 degree}
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Fig. 5 Comparison between in terms of reconstruction during
internal three phase short fault
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Comparison between wavelets in terms of reconstruction
(External fault, A phase, fault angle : 0 degree)
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Comparison between wavelets in terms of reconstruction
(Extemal fault, A phase, fault angle : 90 degrec)
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Fig. 7 Comparison between in terms of reconstruction during
external three phase short fault
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Fig. 8 Comparison between in terms of detail coefficients
during internal three phase short fault

Comparison between wavelets (Internal fault, A phase, 90 degree)
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Comparison between wavelets (Internal fault, A phase, 90 degree)
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Fig. 9 Comparison between in terms of detail coefficients
during internal three phase short fault
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Fig. 10 Comparison between in terms of detail coefficients
during external three phase short fault
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Comparison between wavelets (External fault, A phase, 90 degree)
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Table 1 Total energy of detail coefficients in several mother

wavelet (Internal fault, fault angle : 0 degree)

e A% B i
z3 2y [ 23 | 33 [ 23 | 29 | =27
AANELER L.EE . AR LEE NN
db2 3541 20033 2859 19390 4463 19372
db4 879 6178 642 8376 1022 12636
db5 892 5172 282 10208 896 12517
symd 1971 7714 322 9369 1886 6716
sym§ 1270 6070 121 10104 1153 10468
coif4 1157 5260 108 9787 1052 10878
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Table 2 Total energy of detail coefficients in several mother

wavelet (Internal fault, fault angle : 90 degree)
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° Cal il 2 Chal 2H S
db2 3541 26311 2859 20898 4463 19326
db4 879 9618 642 5504 1022 6883
dbb 892 6678 282 5249 896 4438
Ssymbd 1971 13493 322 10761 1886 3583
sym3 1270 8680 121 7383 1153 2560
coif4 1157 7589 108 6355 1052 2824
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Table 3 Total energy of detail coefficients in several mother

wavelet (External fault, fault angle : 0 degree)
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PENL A | wd | dd | wd | dd | g

db2 3541 3850 2859 3823 4463 3571
db4 879 1399 642 2295 1022 3352
dbb 892 765 282 2613 396 3176
Symbd 1971 720 322 1733 1886 1338
sym8 1270 236 121 2270 1153 2423
coif4 1157 303 108 2315 1052 2592
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Table 4 Total energy of detail coefficients in several mother

wavelet (External fault, fault angle : 90 degree)

A A% BY C%

EX-) AR kg A4 % A %
e el el A e el el
db2 3541 5853 2859 5190 4463 4135
db4 879 2087 642 1008 1022 1726
db5 892 1190 282 1163 896 973
sym5 1971 3072 322 2370 1886 857
sym8 1270 1890 121 1636 1153 452
coif4 1157 1664 108 1503 1052 537
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