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A faulted phase selection scheme using waveform cross-correlation coefficient of single-mode current
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Abstract: In order to quickly detect faulted phase in condition of voltage sags for distribution network, this paper
proposes a faulted phase selection scheme using waveform characteristic of single-mode current. It uses a novel phase
mode transformation matrix to achieve that mode 1 and 2 are not zero in all faulted types, and then taking mode 1 as
reference, adopts waveform cross-correlation coefficient characteristics of three-phase current and its combined current
and mode 1 current to achieve fault phase identification. PSCAD simulation results indicate that the proposed method is
correct and effective, and can quickly and accurately identify faulted types under different fault conditions such as
different fault locations, fault resistances and fault inception angles, which provides the basis of implementing phase
voltage sag compensation.
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Table 1 Current modes under different faults
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FEHUIE B R B LR AN ke A B = A
LR SATN 0 1 AR 2 AR A i i LA 5 vl
AR E, AR N A A S S
1 BRI R AT R R B D AEAE— AN ELE D 1, A
Uy o et s A TR e, 5 U A = AL B i o
A HARREC 1A 3, T AR b,
5 JU) Ay A ) g o 5 AR g . 4 AR OG RN

1A 5, DDA A ] e, 5 DU A A B e e

FERRE N AR S R T 1, o W R ATT )
G 1 BB IE S 480 WA %A
P s PO TN ) B 2 B AT bt e
FAUX EAFVER . R 0 PO BRI, 27 1
BRI AR STAADE, AL X B RAT A
PRI SE A, WA X N BT b s



RSB, 3

I F— RS R HAH R R B iR AT T 56 - 93 -

3 {HEWIE

N T B AEA ST b A VA I IE R PR
R, A SCIE ] SCRR[231 075 R P L R H s B R £
HAGBMBAT I, Wil 2 P,

| 200 k| R
OO 100
E, Ti ’11{. T2

K, Kj
Load

2 ECRR M B EE R ERE

Fig. 2 Simulation model of distribution network voltage sag
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Fig. 3 Calculation results of A phase to grounded fault
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Table 2 Fault phase selection results under various fault locations

WA . /km R P o Py o Ps Ps TEANZE R

AG 1.0000 0.2408 0.4354 1.0000 0.0272 1.0000 AG

3 BC 0.3138 1.0000 1.0000 1.0000 1.0000 1.0000 BC
CAG 0.7565 0.5058 0.6956 0.7571 0.6959 1.0000 CAG

ABC 0.5978 0.9884 0.4273 0.9349 0.9681 0.9474 ABC

AG 1.0000 0.2276 0.4408 1.0000 0.0388 1.0000 AG

6 BC 0.3175 1.0000 1.0000 1.0000 1.0000 1.0000 BC
CAG 0.7754 0.4986 0.6870 0.7560 0.6873 1.0000 CAG

ABC 0.5896 0.9882 0.4279 0.9334 0.9678 0.9469 ABC

AG 1.0000 0.2153 0.4465 1.0000 0.0490 1.0000 AG

9 BC 0.3203 1.0000 1.0000 1.0000 1.0000 1.0000 BC
CAG 0.7556 0.4903 0.6790 0.7562 0.6793 1.0000 CAG

ABC 0.5829 0.9880 0.4309 0.9332 0.9674 0.9464 ABC

% 3 NELIIEBE T EIRHESE R
Table 3 Fault phase selection results under various fault resistances
WL/ Q A A P2 P Py P Ps IR

BG 0.5963 1.0000 0.2391 1.0000 1.0000 0.0801 BG

0.001 AC 1.0000 0.4647 1.0000 1.0000 1.0000 1.0000 AC
ABG 0.9332 0.9922 0.2409 1.0000 0.9922 0.9332 ABG

ABC 0.8885 0.9981 0.7281 0.9887 0.9945 0.9905 ABC

BG 0.5508 1.0000 0.0297 1.0000 1.0000 0.3204 BG

10 AC 1.0000 0.4334 1.0000 1.0000 1.0000 1.0000 AC
ABG 0.8774 0.9860 0.1012 1.0000 0.9859 0.8774 ABG

ABC 0.8719 0.9982 0.8021 0.9888 0.9951 0.9918 ABC

BG 0.4793 1.0000 0.1558 1.0000 1.0000 0.4891 BG

100 AC 1.0000 0.1154 1.0000 1.0000 1.0000 1.0000 AC
ABG 0.8153 0.9762 0.0168 1.0000 0.9761 0.8156 AG

ABC 0.5896 0.9882 0.4279 0.9334 0.9678 0.9469 ABC
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Table 4 Fault phase selection results under various fault inception angle

WA /() kY ) o P Py Ps Ps PUREEEE
0 CG 0.1784 0.4892 1.0000 0.5049 1.0000 1.0000 CG
45 CG 0.1758 0.5195 1.0000 0.4775 1.0000 1.0000 CG
90 CG 0.1736 0.5931 1.0000 0.4336 1.0000 1.0000 CG
120 CG 0.0606 0.6677 1.0000 0.5278 1.0000 1.0000 CG
150 CG 0.1074 0.7341 1.0000 0.6318 1.0000 1.0000 CG
180 CG 0.2474 0.7345 1.0000 0.6743 1.0000 1.0000 CG
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