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Online positioning method for grounding wire fault section in distribution
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Abstract: Due to the varying degree of correlation between the time-frequency characteristics of transient signals generated at different
measurement points during grounding faults in distribution networks, it is difficult to accurately identify the transient time-domain
characteristics of faults, resulting in large displacement differences in fault section positioning and poor positioning effectiveness. To address
this issue, a method based on GPRS network for online positioning of grounding wire fault sections in distribution networks is proposed and
designed. Firstly, by analyzing the current variation characteristics of the fault section in the distribution network when a ground fault
occurs, an equivalent transient circuit model is constructed, and the comprehensive time-frequency characteristic distribution correlation
coefficients of each measurement point are calculated. Combined with the indicators of the original transient signal and the signal
components of the fault section, the transient time-domain characteristics of the fault are excavated. Then, a fault location node deployment
model is constructed using GPRS network to obtain the transient current peak in the power supply section, and the transient current peak
mutation point is used as the fault deployment node. Finally, based on the fault location feature values, the distance between the
measurement point and the fault point is calculated to achieve online positioning of the fault section. The experimental results show that the
proposed method achieves a smaller difference in fault localization displacement and better localization effect, which has certain promotion
and application value.
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Fig. 1 Transient circuit diagram under equivalent circuit of
ground fault

IR g i, o, 0 3R iR L O P R P R R A
s R Ry ool 27 B L BHL5 S5 20 B 5 L (L 23 3l 3
BARBRGTFRIE; U, FoRim DR WRAEE 1A,
TiC FLL, X 55 1340 2 285 H B ASE T 5 3 Sy

di, 1 ¢

Uy = Uy(Ryi. + Ri,) 4Lyt + ffoiddt (1)
NS S

A @, FR7n il R A5 5 B R AR A3 B, DUk B2 15 5 1) i
W] RN A

(NS ng

AuzUi_ (2)

m

K, N FR TR SRR ; s, FORE AR .

DA T H AN [0 453 2 i £ 5 B B AR A ) SRR
AT 7 B 2 3 T 8 0 5 i A2 e AR
A5 AT ARG R 2, B

1 i

I o
K, y, FORBHUSHG S, Fon & Rl ; H, ZR il
JEZ A Hy o B E R A

SR B AR S MR SR X B (R 5004,
PR (R TR DR K S (A g N

m; X K,

M, = ——————/p, (4)
Vlk xgy |’

R, ko FoRIEHIL BRI ; b, FR F IR M5 S A5 br
5 g, RN BEIE R B p, FR/n BUREIX BS540

ZEAy LR A AT L P00 £ 022 R i X
Fy L O A e, A T 5 A 25 L IR SR L Iy i
Fil R JBUAC A5 5 AT, TR B 2 2 I S R A, SR R
K 1 5 A7 T T B A
1.2 MEEMTSEBE

T ] 32l 8 i s 194 1 28 2 {74 0 T 94 6 552 11
B, W GPRS 6%, i b s (3715 1 T Bl bl e
B AL s B L R G, [ R GE R S T i B 1
Bt 57 RIS R, Ay i B el A7 2 LR S
YA GPRS 3l {75 4555 5 BUC HhL 190 g o 5 5 3 58, L
AL A IO A 50038 15 T o A0 W B o™ 3 Tt A
R S Y A 1 B PR AN R 2 TR

GPRS {5 1.0

HEALE

e
[EE

I

B2 ETF GPRS BREMBET RAESEE
Fig.2 Deployment model of fault nodes based on GPRS
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Fig.3  Model of grounding fault line in distribution network
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Fig. 4 Experimental environment diagram
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Tab.2 Localization results of grounding fault sections in

distribution networks
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Fig 5 Grounding fault section localization results based
on different methods
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