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Fault location algorithm based on state estimation in tree distribution network
with distributed generation
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Abstract: Fault location of distribution network with multi-generation is of great significance to exclude the fault and
improve the power supply reliability. The research in this paper is based on interval location of tree distribution network
with distributed generation. The distribution network is divided into two power sections and single power sections
according to the interval characteristics, the fault equivalent circuit with its corresponding differential equation and
optimal estimation of discrete model are established. The method takes voltage and current of the power supply port and
FTU current as output quantity, and the fault distance as state quantity. A strongly tracking Calman filter algorithm is used
to solve the optimal estimation of discrete model and track the fault location of interphase short circuit. By building a tree
distribution network with DG, the effect of load and transition resistance on fault location is analyzed. The simulation
results show that the tracking speed of algorithm is fast and less affected by the initial value. It is not affected by the
location or quantity of DG and transition resistance. It is also less affected by the load and tree topology. The location
accuracy can meet the engineering accuracy requirements.
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Table 2 Average error under different fault

resistances and fault types
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Table 3 DG access scheme
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Table 4 Average error with different DG numbers

DG #A PRI ZERE BY/km
15 P LR X B TR B
UED 0.007 0.007
k) 0.005 0.009
UEX 0.007 0.008




EHiky, &

HET ARV 20 A 2 LSRRI R I e % - 65 -

H# 4 B vl #3, B DG HNALE . HAKL
AR, WERIRZECREE AR H 45 R B E T 52k
bR R, RWEVEARZ DG N B A
(RREM, Rk T B8 73 BT IR IER o
3.2 PR 5 ST EE M X BEHE FE B9 #2000

(1) ANt 7y SRR T2 2URC HL A

& 1 P DG C L R 45 1 32 T2 g EA T 04T
DG FEALLEAL, SUHEAR A . BCE b
AR 5 Q, B BECRALRIE DL, A
SR APRSMT IHE T A S (. fis S
Jor fon Sor frr ROMTRIEEBRIERSE R, GEvt 0 2
SRR TS ORI IR ZE AR 5 TR .

F5 ABETUNTFEEBMANEEIRE
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different load ratios
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Table 6 Location error of tree distribution network

with different load ratios
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Table 7 Location results
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