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Development of a new on-line monitoring device for distribution network lines

TAN Weibin', ZHANG Wei’, QUAN Li*>, CHEN Yong', SONG Guobing?, ZHANG Min'
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Xi’an 710049, China; 3. State Grid Shaanxi Electric Power Research Institute, Xi’an 710054, China)

Abstract: In order to solve the problem that the traditional fault indicator in distribution network can’t distinguish and
locate the single-phase grounding fault in small current system, a model identification method based on transient zero
sequence network is introduced, and a new on-line monitoring device for distribution network is developed. The
three-phase probes obtain energy from the line to provide power for their own use through its self power module, use
Roche coil to acquire the circuit, and measure voltage by the non-contact sensors, and realize the recording of fault
waveform through distributed synchronous recording method based on short distance wireless communication. The
communication terminal summarizes the fault waveforms and makes zero sequence vector synthesis. It automatically
completes the identification and alarm instruction for single-phase grounding fault, and provides a new solution to solve
the problem of the single-phase grounding fault location and improve the coverage rate of distribution network
automation. The field experiment results show the practicability of the device and the accuracy of the detection and
location of the single phase grounding fault in small current system.

This work is supported by Science and Technology Project of State Grid Corporation of China (No. 52020116000F)
and Science and Technology Project of Guangdong Province (No. 2015B010128006).
Key words: distribution network; on-line monitoring; model identification; synchronous recording; single-phase

grounding fault

0 3l

T 10 kv LR 40 SRR 2 vk mi AR
17 etz 4777 M JRGEER I, 10 kV M R4

HEEME: B REMaa A4 8 F8h (52020116000F) ; J~
ZE AT R R 8 K85 (2015B010128006)

H 25 70% LA E ARl 5 LA A ph AR Mt e
T ROVEAMRRARGH, AT R R A
I, 2B AR LN, B ME ST R 7S 2R
A TR %R T HL, ARSI R R
N =AM AT 2, TE AR K At . 0t
b, YPORBEA BRIy o, WA R A&
TP BER ., Bt ok



W, 55

Tl PR P O 7 s 0 2 PO AT - 159 -

PR 5 A E & SRR FE <RI (P
A IR N R R A s Lk, R S
FENET SR 28, TSNS 5 R AEREE,
AT L R LR A 2015 A1 52 ) A m) R
TUH (e T Fi o e b P RE ) R S BRI
TFRD) &SR A S A N R ], e
BRI SRR Rl A A e AR
MR TR 5 DX BRSO T
R B, Bevh T iR R I o AR 2 R
PR E N B T P SR RO A S PR, 4R
J CT L5 KRR R iR, SR 2 T e 2
AR, AR, JE& IR GBI A SV R
PER DI B, RSN RAEAR o R F R,
TLA LR Fvh, SCOLERE SN AL I, R
BESRPIIRE, FEME AR, A = AR SR
TR PR AR AR R T

ERRR.
1 /R BERE A RN R IR

A E R H S T A EER S H0
YEXS /NI R G R A ) R e e e A T G A
P, B HIEA AT A 41 o

FETZ ARk O TR 2 e TR 50 ) 4%
TUFSER IR /0 4% N 54 ST e R4 ) 4
A TUFSEAE s 5 AN B, s TTES
BULE O 11 I A AR AR AL o DR kg T i O 2 B B A TR
JIT CATC FEL D0 82 3 — s ey PN TR ) B 2R ] AR
s ROV TS R o T T 2R R 25 P LT o R
oo HEAEIE A, 75 150~1 000 Hz 45
W, HBRMEERI T 20, H S AR R B
FA G R M I i K I PR 2 Y 4% P DL R A
R i B 2 M i 1 R

wlfa Ry Lo [EE
INCTAN R io =Con = Con
Lk J_ﬂf v 3
~ C . = B N
I 0T | m n we.
=C =C,
K . =
i Ry, Lon AL n
L y
0n2

Cox

1 EFMEENESEFEEE L EEE
Fig. 1 Zero sequence network equivalent diagram and zero

sequence equivalent simplified circuit diagram
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Fig. 2 Application of the on-line monitoring device
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Fig. 3 Schematic diagram of the on-line monitoring
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Fig. 4 Schematic diagram of the probe overall design
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Fig. 5 Schematic diagram of integrating circuit design
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Fig. 6 Schematic diagram of the principle of capacitance

partial voltage in measurement module
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Fig. 7 Schematic diagram of CT power-taking and energy management system
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Fig. 8 Program flow diagram of the distributed

time-synchronous recording
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Table 1 Results of current measurement accuracy

JOAWTE/A  HHREY SRR EA AR R %
0 0.000 0.000 0.0
3 0.013 3 3.3406 0.056 8
9 0.0373 9.3513 0.058 6
15 0.061 4 15.380 7 0.063 4
24 0.097 5 244500 0.0750
30 0.1213 30.3979 0.066 3
90 0.360 3 90.316 5 0.052 8
150 0.599 5 150.297 7 0.049 6
240 0.957 5 240.050 1 0.008 3
360 14365 360.137 8 0.0230
450 1.7953 450.078 3 0.013 1
540 2.1545 540.144 1 0.024 0
600 2.3933 600.000 0 0.000 0
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Table 2 Results of C1’s voltage measurement accuracy
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5.995 0.631 5981 -0.144
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8.015 0.837 7.982 -0.334
9.040 0.945 9.023 -0.167
10.015 1.048 10.026 0.112
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Fig. 11 Wave record figure of single-phase grounding fault
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