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Fig.2 Phase-frequency
characteristic curve
of single line
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Fig.4 Phase-frequency characteristic curves of
zero-sequence network of ungrounded system
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Fig.6 Model of simulation system
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Tab.1 Line parameters

ZH Ro/ (Q+km™) Lo/ (mH-km™) Co/(uF-km™)
s 2R % 0.23 5.4780 0.00800
HL 45 24 ik 2.70 1.0191 0.28000

ESSIi R,/ (Q+km™) L,/ (mH-km™) C,/(pF-km™)
s 2R ik 0.17 1.2100 0.00969
LA 2k i 0.27 0.2548 0.33910
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Tab.2 Results of faulty line selection for single-phase grounding

e s 2 % B 2% A N v
4}ﬁﬁ%ﬁéi’<fﬁi/km R/Q D/km o/(°) P Si/% AR AR
L.//20,35,18,17,30 5 10 0 BHM 0 1(-0.607),3(0.547),5(0.547) ,4(0.554),2(0.554)
L.//20,35,18,17,30 150 10 0 BH 0 1(0.178),2(0.713),4(0.713),3(0.717) ,5(0.717)
L.//20,35,18,17,30 15 155 90 AAHl 100  1(-0.530),3(0.519),5(0.519),4(0.532),2(0.532)
1.//20,35,18,17,30 15 255 90 AAM 0 2(-0.539),4(0.589),1(0.606),3(0.606),5(0.606)
1.//20,35,18,17,30 5 45 0 B 100 2(0.104),4(0.775),1(0.776) ,3(0.776) ,5(0.776)
1.//20,35,18,17,30 5 45 0 BAHM 50  3(-0.571),1(0.405),5(0.405),2(0.430),4(0.430)
1.//20,35,18,17,30 15 145 0 AM 100  3(-0.525),1(0.507),5(0.507),2(0.521),4(0.521)
L.//20,35,18,40,20 150  34.5 0 BH 0 4(0.224),5(0.787),2(0.789) ,1(0.798) ,3(0.798)
L.//20,35,18,40,20 5 45 0 AM 100 4(0.113),2(0.777),3(0.778),1(0.778),5(0.779)
1s//20,35,18,40,20 150 4.5 90 AM 0 5(0.057),2(0.528),4(0.544),1(0.618),3(0.618)
1s//20,35,18,40,20 150 10 0 BH 0 5(0.378),4(0.843),2(0.844),1(0.845),3(0.845)
2% //20,35,18,40,20 5 0 AM 100 H,4(0.963),5(0.982),1(0.986),3(0.986),2(0.987)
B2 //20,35,18,40,20 150 0 BHM 0  £},4(0.801),2(0.826),5(0.857),1(0.861),3(0.861)
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Selection of faulty line based on SFB and correlation analysis
for small-current neutral grounding system
WANG Yumei, DONG Yangyang,LIU Xingyan

(Electrical Engineering and Automation College,Henan Polytechnic University, Jiaozuo 454003, China)
Abstract: The B-spline wavelet packet is used to select the SFB(Selected Frequency Bands) with most
obvious fault transient characteristics and the integrated correlation between the transient waveforms of
feeders during single-phase grounding fault are analyzed. As the B-spline wavelets have the optimal time
-frequency window when order increases,it extracts the fault characteristics of transient zero sequence
current much better than the general wavelet decomposition does. The characteristics of each line are
analyzed with the correlation analysis and the correlation coefficient of faulty line is smaller than those of
healthy lines. The average correlation coefficient is calculated to remove the errors caused by asynchronous
sampling and the faulty line selection list is sorted according to the fault probability of line. Simulation
with  EMTP shows the proposed method selects the faulty line correctly and reliably under different fault
conditions.

This work is supported by the Henan Province Control Engineering Key Discipline Open Foundation(KG2009-20).
Key words: B-spline wavelet packet; SFB; correlation analysis; faulty line selection



