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Abstract: With the access of distributed generation(DG), the direction of fault overcurrent in the distribution
network is no longer unique, and hence the traditional method about fault section location will not be applicable. A
nonlinear complementary constrained smoothing model is proposed with a solution method for fault section
location in distribution networks with DG. Considering the deficiencies in numerical stability and decision
efficiency based on logical relationship of the indirect fault location method, a switch function is constructed based
on algebraic relationships that can adapt to multiple DG switching situations. Two simulation algorithms and
contrast experiments show that nonlinear complementary constrained smoothing method of fault section location in
distribution networks with DG has a high fault tolerance performance and can achieve exact orientation under
multi-information distortion, and so it can be seen that our algorithm is superior to intelligence algorithms in
numerical stability.
Key words: distributed generation; fault section location; distribution network; nonlinear complementary

constrained smoothing model

T £ I FEL R e A e e o7t R X B LA
PR b 8 i f ARG PR i, — B SR TS
P 22 4 AN R A SR 5 T FE AR EE rh 2 L B
KE A HEIRDG)HIHFEN , B 854422153 =
2%, UL S BCRGEILAT R Bg i e R T
AR, A5 C FEL IO 18RRI T 1 ) 31 R i e 5 A

ks BEA: 2019-10-10
BEEWHE: BEERERRIESEITH (51707057)

T 52 WK R o FRCEL A BB P A L DR B o 1 F 9 7
PR E LT 02 R 8 L DGH N EC B W AT 22
L1, FEDGHE W 5 X L AL G AL A AT

E FEL X A e B, E 5 T B 2 5 4 B DG A
B () i 4 283 B8 7T (Feeder Terminal Unit, FTU) ]
R0 380 B S P AL, A (LR S T 182 ) e e

TEB TN SRER(1995-), 55, B 7 Ak, EZF I 7 MO )RR 241847 51, E-mail: 798500473@qq.com



52 J7 R Tk R IR

TOEME, IBAFTUR 2 EAL Wb 5 B 2 5%
£ 5 WK L% 11 2 4t (Supervisory Control and Data
Acquisition, SCADA)™ . H i Fit. H 4 g o 52 57 1) 77 ¥
Z e TFTU R R (5 B 34T 0, SCik[14-
15142 HH 25T B 40 B 1A e e [X BB v V2, it it
e S0 % F T o SR AT R o i B SR AR W P it

2 IX B, AHAEFTUAS JE W A2 H I i 25 2 i ) I

SCER[16]FT A i R & — e e, (A R &
H &g e e AR S T L B, DG J5 A&
FH o STHR[17-181 & RGN 1 AR 4R 5C R4 I fic /i
WA W o o S A Y, it R R [X B A U7 2 AU
PR, F e P e, (H R A T8 4 ) SR e e S R T
L, DGEEN JG FFANE H - SCHik[19-23] 5 FEDG 2
N L 5] HL I 7 1) AR AR RS2 e, (EL T R ST I T
KERHCHR 2 T IO R, firia FH B 5748
PR, TR R EE G BN R i i AL, T
AT,

AT A DGC L (1) e [X B 6 7925 B
Jektgd 7T ARB i B IE N DG T K bR
%, 5IN T DGV RECRIADGI Y], I w5
DG 14 F ) e 5 X B 7 o7 1) AN SRS o ) BB
IR, Z I EAMUE A T 2 DGR IS L, &
FEFTU AL UAE B R AR AR I, A 36 5 A 2%

FAE ST AT A RIDGHAIE UL, K A S g 77k S
HRERERAT I, M B 45 AR A ST 7k A
A A 2R A A

1 ETREXFZIDGIEANRNT KB

L1 ETREXFERNERTBE

ARSCR I SCHR[1 8] R R AR, B AR AR AR H
[ 3t A2 L X I (1 e B i, L B BE AR ORE T AT
FTU AL H i IR A - H AR o8 Bost 2 3 T A il
Bri R RSB S A FTUSE PR B A% 3 B
WA EZE T e/, LA I T~V Iris S5 H
[ 2 D Tt G 2 o fELIZ B, FH BT X B i PR 4
SRR, IR MO~ B BUE BT AR B 4, H07
O 7 AR IR R X B Ia AT 1E H At e

AT 72 B0 e Y0 A R I P X DA 8 s DA
— IR RIT B AR 2 T ARAOR AR P F Pl e o s
BT RI(D)o

. N 2
min f (x) = ;1 (Is; = I5,(x))

X = [x(1), x(2),--- x(N)] (D
X(i)=0/1,i=1,2,--- N
XeRY

37 %
FTUSERS E A& 03 kA
S{L%Wﬁﬂ%mﬁﬁ
S0, Ko TRt S
s, . S,
(:::){:§§)~f44[::::}1‘ - Lo .road
s,

BEIX B sLbris i REH R
. {l,i%v%@%l&&ﬁiﬁﬂﬁ
C0, IR X AL TR

1 SRS RACE M
Fig.1 Single-supply radiation distribution network
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Table 2 Simulation results of example 2 using different algorithms
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Table3 Comparison of results of fault location methods based on

logical relationship
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Fig.5 Fault location results and iterative process using interior point
method for 30-node distribution network
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Table 6 Experimental results using the interior point method and the
bat algorithm for the 20-node distribution network
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Fig.7 Fault location results and iterative process of 20-node
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