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Fault Diagnosis Method of Distribution Network Based on Unified Feature

TAN Yanghong', YANG Bo, HUI Lingli, GUO Xiaoxiao, LUO Qionghui
(College of Electrical and Information Engineering, Hunan University, Changsha 410082, China)

Abstract: Most current distribution network fault diagnosis schemes need to be supported by a large number of
fault simulations. With the continuous expansion of the scale of the distribution network, the fault probability
increases year by year. This kind of method can easily be limited by different fault types and numbers, resulting in a
sharp increase in the amount of simulation calculation and difficulty in diagnosing quickly. Therefore, this paper
proposed a fault diagnosis method based on unified features. Firstly, it used the voltage increment relationship of
sparse measuring points to deduce the unified fault characteristics of the distribution network and introduced a neural
network to build the fault diagnosis model. Combined with an example, the unified feature diagnosis method is
tested, and its computational advantage is analyzed. After that, it extended the unified feature diagnosis method to a
large—scale distribution network and realized the parallel diagnosis of each sub—network through the partition
method. The results of several diagnosis examples show that the proposed method can diagnose effectively by using
the sparse voltage increment value. The simulation times are independent of the fault type and number but only
depend on the number of branches, which greatly reduces the amount of calculation, and has no strict
synchronization requirements for the measured data.
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Tab.1 Fault diagnosis results of L, branch
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Fig.2 Distribution of b, under partial branch failure

T PR R s 1507 KA A M2 o8 T3 T4
PIs AT, JCSCEEAR AL i) AN 7 B A AT i
A 25 S A S LB R I8 A T, A h—g SR M, R

R 1)t o 5 B0 2, 2,7 ) D

n] LI ARARE T
2.3 G—HHESE AR EES
HRWASO EA R & ERid, 53
AW T, S5 RN 2 s
A RUR B —T7 1, A DT R R D, A
R Fh S BB, A AR R % KOs B — U R a] 12
W7 5 HANTR LRI A, AR 1 R > S BU2 W X
SR KA IR AL 575 — T T, R R S BB SR
FEL S R (ELSR A, J0 20 [) 25 45 A, SRAE 3T R 4 kHz ]I
AT AT ) AR s R 2 R L IRC A OK




2

TRLFHZLAS BT —HRE Y C H I B2 7 5 vk 153

K2 RRETFEREFEERUR R

Tab.2 Comparison of fault simulation times of
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