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Fault diagnosis integrated platform based on typical characteristics of

electrical signal on the low voltage side of distribution network
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Abstract: The medium and low voltage distribution network has a large number of faults with complex types. The low
level of fault monitoring makes it impossible to discover and clear the faults in time after a fault occurs. In response to
his problem, this paper analyzes the operating conditions of 10 kV distribution transformers at different load rates,
winding connection groups,three-phase unbalance rates,and system voltages. The changing law of electrical signal on
the low-voltage side is obtained for typical faults such as the disconnection of medium and low voltage lines, single-
phase loss of distribution transformers, and single-phase grounding of low voltage line. Then relevant fault diagnosis
rules are summarized and formulated to provide a basis for the judgment of medium and low voltage faults, On this
basis, a comprehensive fault judgment platform including the data integration, fault warning, fault research and other

functions is built and successfully applied in the actual operation and maintenance, repair and decision-making in Jian-
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gxi power grid. The results show that the platform can detect faults in low and medium voltage distribution network

timely, reduce user power outage time and improve power supply reliability.

Key words: disconnection; fault feature; judgment platform; low voltage electrical quantity; reliability
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Figure 1 Integrated platform framework for

distribution transformer fault judgment
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Figure 2 Integrated platform function for distribution

transformer fault judgment

2.2 HEERARTHER

A HURE 2 G T W) 0 (4R A0 A i R A A e
TRABAE A BB I A 18 , 15 B 37 1 & 1 2 o %
o 00 e AR S I A A S SR R R IR
T[] 422 B3040 T of T R A R 48 BT 2 A B Wi [ 28 R R AT
W5 .
2.2.1 MHEE—KFS

DR £R . XF T =48 /U & HIE R i R
Gi L, AE IR H BT, et SR B R

Uau Ya + Ubo Yb + Ucu Yc

Vo =y 7y Fv. . D
) 2 , & AR L AE R
7 Uaﬂ o Uﬂu’ . Ubu 7 Uo ol Uco 7 Uuo’
I, = oI, = .=
Z PAN Z
7iu :ia_’_jb—’_ic
(2)

1 H T TR IR o 2R e A R B DU 7 A
MR R, B EIHE A

Uau Ya + Ubu Yb + Ucu Yc
Ya + Yb + Yc

U, = (3)

MR U R R R L U, =
0, SHIBEBRIE VM. &S MR8 AT



B EFEH I, B TRERERSEMEBIENSBEHALZE S

93

BEEL LR WA, i Z, =R/2,Z, = Z. = R Ll
Uy, =U,/4,a A JE R U, = 3U../4, b A
Uy = 1. 145U, %, ¢ 41 B JE % U

1. 145U, ™%, KR S mE 3 Fiam. B boc 7
FIE R TH 5 o A A R A , 4 i JE (A e 35 A 2F

U

bV
3 THEAHNKZELZMARPHEL S THLELRE

Figure 3 Voltage vector diagram under neutral line

disconnection and three-phase unbalanced condition
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Table 1 Characteristics of electrical quantities on high and low voltage sides of distribution

transformer undersingle-phase short circuit fault
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Figure 4 Voltage vector diagram under neutral line

disconnection and three-phase unbalanced condition
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Figure 5 Diagram of Dyll connection winding distribution
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