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Research on matrix-based algorithm for single-phase-to-earth fault section location in distribution grid

QI Zheng', GAO Yu-hua?>, YANG Yi-han'
(1. School of Electric and Electronic Engineering, North China Electric Power University, Beijing 102206, China;

2.Langfang Power Supply Company, Langfang 065000, China)

Abstract: Due to the large amount of branches and high grounding resistance of distribution grid, the grounding fault location has not

been solved effectively. The matrix-based live location method is proposed for single-phase-to-earth fault section in distribution

grid. Fault message character matrix is designed according to the data measured by FTU. For neutral point insulation system, the

element of character matrix is the phase difference between zero-sequence voltage and zero-sequence current measured by FTU. For

neutral point grounded by arc-suppression coil system, the element of character matrix is the variant of zero-sequence-current

measured by FTU using the theory of remnant current increment. Through analysis of character matrix using united criterion, fault

section is determined and the solution is analyzed when fault information is not completed. The correctness and feasibility of this

technology has been fully approved by site experiments.

Key words: distribution grid; fault section location; fault information character matrix; arc-suppression coil; remnant current

increment; single-phase ground; on-line locating
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Fig.1 Structure of distribution grid
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Tab.1 Data of fault measurement
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DCBE | BAGSCH | SCERINE | XBOWRE
12 0
I 13 0 0
23 0

1I 24 -1 -1

1T 35 -1 -1

& 2 ar L, HAEXBCT I e, B
DB T AR X B, W IR

P T R SN R T 5K 28 Vi DIN: el 4 T 5
PIRE LT, A B IE AR PR IR TE A —2L,
DRI 6 SRR — 3, DRI RR A 4 — A48
2.2 WEEEANTERERSGE

WL DX BE 1 R AR, B 2 A X B
1, s s SRR P ST S i e A 1 48
—HHE AT, X B2 [FIRE L SR e . PRI R
WA AN TEHEIN, ) e X BEa 259K,
{HIEAS LR

ML S AN ACE FTU, 5E A FTU
B AN RE A 2040 A5 BN, ZETE R AR R
D VLIRS BRFIEHIRE PN I ey
A, B Dy P PANHERE 4R RO, bl s e




-162 - HEREP D EH

— AT ARG
B, B 1A, AR R AR T2, 4 20,
{HAT 4 2 BME AN, s S8

X =[1,*,-1,0,0]
B TECH 1 2, At Al
X =[1,-1,0,0]
HibE D, PHIAREIE 2,
1 1 0 O
0 -1 0 1
P =
0O 0 0 O
0O 0 0 O

AT LLHPE HOREAE T A 1 3 28], R E T
m2 G, SEERREXEMEEY KT, T
JEOR BT X B I, SRR IR o

3 TEMNEZXRE
g b, R AR AR A A B SRR
K 2 Fror.

T Dy P AR MR, DR R T
VAL BRI ], R R e T Ie SR .

IRAFFTUS

| Srbr s, Py |

R4 bR IX B
B2 BiEimiE
Fig.2 Algorithm flow
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Fig.3 Structure of distribution grid
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Fig.4 Waveform measured before remnant current increment
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Fig.5 Waveform measured after remnant current increment
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Tab.3 Zero sequence current of each node

R BNHI/A BNG/A /A
1 5.66 7.07 6.78
2 3.12 2.65 0.14
3 1.67 1.41 0.05
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