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Faulted line location method for distribution systems based on the
equipment’s information exchange
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Abstract: In order to solve the fault location problem in the small-current grounding system, a distribution network fault
location method that utilizes the IEC61850 to exchange device information and compare the fault characteristic
waveforms is proposed. Different from the traditional method based on the difference discrimination between the
upstream and downstream low frequency waveforms, this paper extracts the characteristic frequency range of the
distribution network by analyzing the transient characteristics of small-current grounding fault. On this basis, the
improved EMD algorithm is put forward and the characteristic zero-module currents which can effectively filter the high
frequency interference are achieved. Thus the faults are able to be located by comparing the similarity and amplitude
difference degree of the characteristic zero-module currents of different sections. With the application of the method
above and the IEC61850, the realization of fault location proposed merely needs to excahnge device information, which
significantly reduces the communication pressure of master station and improves the location efficiency. The simulation
of the small-current grounding fault in distribution network based on Matlab/Simulink proves that the location method in
this paper is capable of dealing with the multiple access of distribution power and multiple faults. Moreover, the dynamic
simulation of designed power distribution device further indicates that the method is more accurate and practical.
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Fig. 1 Zero mode parameter model of distribution line
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Fig. 2 Line fault equivalent circuit of distribution network
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Fig. 3 Simplified equivalent circuit of small current

grounding fault of distribution network
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Fig. 4 Topology of distribution network by arc-suppression coil grounding
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Fig. 5 Characteristic waveform and FFT analysis of

fault line at 90° fault angle
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Fig. 6 Equivalent circuit of dynamic simulation test
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L/mH 15 10 30 3.0 1%4 18 18 18
CIuF 20 10 22 22 047% 1 1 1
I/km 100 50 11 11 9.4 5 5 5

T AT i 5 AN RO A B R AR,
SRAF 4 AN s ) B F A o A B A R A
ZEREIE 1) Z R L AR IR SR A L R T P 7 A
8 7o

Bic F 1 45 30 TEC61850 #4534 1 Bt & X 4 1)
FRAE R R, HH 2 (103) A5 e 2 1% 4% X B I
FHLEE AR 33K 5,
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— Line-5.sec3
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Fig. 7 Zero-module currents of two ends of fault

points at 90° fault angle
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Fig. 8 Characteristic zero-module currents of two

ends of fault points at 90° fault angle
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Table 5 Waveform similarity of zero-module currents and

characteristic zero-module currents of fault line

0° 30° 60° 90°
XB B OFHEFR THORET B RHER T OREE

U BEHAE R BRI WU BRI R B
Cl—C2 1.00 100 099 100 100 1.00 1.00 1.00
C2—C3 -0.68 -097 -0.56 -0.90 037 -0.76 -0.36 -0.60
C3—C4 047 096 041 092 -050 091 0.03 081

MFHRTA, R AR A ER N, mART
PAEfS C3—C4 X B R AU A%, 55
A T IE A B TR T30, g mT
MG R X BEHEA T )5

WAL, 2 R A SR 0] X B E A 45 R I
W, ARSCRAFANR FERAFE SRR IR 5l S i e AH
BUEE. P9 S5 10 43 B4 AN [FERAR R X B
TEARBLE , 3l ik [ 4 mT LA BT 43 B Bt A KA 2 (1)
s MEBL(C2—C3) ) T I BP-1, 2k TG
i S 1, AT SRR R S R 1S 45
RS, AR, LR B 25.6 kHz (R FERIRIG )
TR HL AL O 20 T LA A 6o 1 2R A H A 4
K, KT 25.6 kHz [ERAEAR IERAT W 3 i X o
o 55t S AN ], A S R A R R
SR KT 10 kHz, 1M 25.6 kHz SBAER ML 52 20T L
W R R, AR SO 1) T g T AR TR B 1%
mio T HEROGHIR A 22 BE S /N, B L 25.6
kHz RAERAFE S, THE AR T e 2 B
Wi 6 Fron. B3R 6 n Ak X B 2 1% W 23zt
KFAEMBEIX B, R W4 HAT 5 m i R AU

ISR RFE R R, AR SCRHF P E R
A R B, TR PR RAT 2 25.6 kHz,
W BIR [F 2 R 2510 78 s, T I B A7 £S5
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Fig. 9 Waveform similarity of different sampling
rates between C2 and C3
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Table 6 Amplitude difference degree of characteristic

zero-module currents of fault line

X B 0° 30° 60° 90°
c1—C2 0.00 0.01 0.00 0.00
2—C3 3.94 3.80 3.52 321
C3—C4 0.09 0.15 027 0.31
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