U ER TR

2020 4F 9 H

Electric Power Engineering Technology

398 £S5 204

DOI:10.12158/j.2096-3203.2020.05.029

LT R UL 0 Y 22 R R PR I E A7 T Tk

wEA, KK, RE', KR, k4R
(1. [ R PETTH A ) AT R HE R 43 7], TR 400060
2. PSR T AR, U1 U 610039)

i E:ATAREAREARE AT EN AR B RBEANNESRREZ BEZEMATREREMNZERE
FHRAKE MG L BET A TEAFSSTHLAKN SR NKERE AT &, §AMNREmES
T S0 RELE FHE LG RAFER LRI, RGBS LR ol SR B RRKEN G R E L AgE
2 BRGE R RAL R L A S A i & b R A L B A, SRS A AR R S AT R T Lk L 5 23R
B4R & R B, FAARIAR A A B R 2 MEAR T B FILR B R A5, it ETAP & ) & 445 A-F & #52E s it ¢4 IEEE
33 F SRR AL SN B, AR Matlab 4 £2 84748 5% 5T, BT 1345 RIBIE T 3% 7 69 EAH %

KT A B A X R SRR AT s WA A s A2t S

HE S ES TM744 SRR SRS : A

0 3§

A 2 HL YR (distributed generation, DG ) % 25 4
NCHR IR, 23 52 M 50 52 266 % 1L 38 1) 7 [ R )N
Xof 2 L DR AP 3 B [R) R B 1 S, S BORE TR 3 3
YRG0 1 A% S0 ik B 5 A3 J7 125 AN 8 S B0 ME 1 1 7 o
WFFCREE Y. DG $2 AN O T I 2 8 Jr kv ok
R K I3 RS RREIR B HAA S0

SCHRL 1] 4 H o 8% I G 2ok Vit 19 1, o P S A A
JRIRZAT T BERS X I3 2 e 42 A 19 di /)N L 9% P, 3
DG A ) d5c IS 1) 2 6 L UG L DT S 1 4% 58 i i
FENLRME (HZ T A R DG #e A% FTpit e 2 42
HEATRRE , 5T RE IR A& e Hohi s s SCER[ 2 1§24 =
BB R O, WAL AR 3R [l DLk 7]
Wi i, T B S A7, AH 52 e 1 v DR 1 AT O
Ffiro BEABCHL B S A H AR i U, R 15t 2k 2 i
BATE (feeder terminal unit, FTU) 438032 ABE M, #1)
SHEA AN 380 I I A2 g s e 1 R 1 1 S
LA AR B N T e . SR 3—6] 2
EE PR R R O Bk D BT B AR /N s SR [ 7—
UL ST T OC R 80 348 07 B8 eR S, N Y e 3R
AR RN I S AE B IR AF B de A A B 4
R BGEN . HIZE IS Z FTU EEFR
TH R B AR 520, 2 25 R AT E AN = o SCHR [ 12]
LT 0 v S A T 190 AL e 0, ) P e KR
RPN B A5 1 O, (BB 5 A3 B DG 2 i
ARG O SCHRL 13—14 R T8 S A7 ot A7

WoAS B 27 :2020-03-07 ;142 B 47 :2020-04-11
AR A BFHRAFELFT IR A (51877181)

X E S :2096-3203(2020) 05-0204-07

7, MRS RN 2% 03 SO AT AR 5 S 0™
L, A G POk, B B g i, AN B 5k
B SCHRL 15—18 T Bl L RE S I AG: I AR 0 s 57 1
FEL T R AR P, Rl B )5 1 s R R AT 0 A 52 B
OB E N, {H DG i AF A L e 23 il 2 IR 22K

0P L3R R, SCH 4 Y — i ASURI P A FE 3t A
DG iy 08 7y WL 30 £ 6 AR A i e S8 3 D7 3k ol ad
072 T S A% P YIS T S s i ) L 3 (L
7, 2 PR THAAT BB BE A A5l i 45 e 5
S P 3 14 BT, AR AR S 20 Ak o S
(65 BHS TR AT I Sk 20 A, M 5 2R e i HL
FHAREY 2 AT R ORI Y X BRIk e X B o i
WAL 5 EIGE 1% 76X 2 DG 2 A B 1Y 1
A o

1 ZHEEENTHEERENBRSH

MR LA 2 DG 5 A, i G 4% L T 1
IR R LA AN I ERL L DAL 1 TR 2L
V| L, 90 4% g {9 % 50 5 A L SR A T4, 1D+ DG,
FAEP AR DG, KB HLA K, E, L E, T,
Lo 1o 5350 £ DG, DG, {1 F 5 H 3R i
It L L 5 Z,— 7, R BB 1, ot
SR R, WAt PR, AR RS, AT &
R e L T A 21 AL Y S (8 oL B, 4% 2 (T L
5 e b FRL T 968 A 3, SEL i Fh 3 5 R T K L 4
A% L Y 0 T AR AT, 5 (8 B A ] 2
fim. Bz, , 2, Z, 80, 0, 1, 55
L DG, DG, 11 H T4 S K% HL oot/ F T 1o
A A LR



205 U A5 LT A 20tk 14 25 YR C H e 5 15

E1 ZEERENNHEER
Fig.1 Multiple power supply failure conditions

(©) D(:}2$5E1’|5}5ﬁ
B2 BEERRMERASZHE
Fig.2 Equivalent diagram of each power supply alone
1.1 ERRERERTET
LA P R R B R B BTHR 1

I £k = In:f,k[h = 4 I, (1)

m,k

e B, ps LS A {8, AL JFE K 1.05 pou.,
b AR K AE; 1, B E R, AR S A
FIFEMER AR E 5 X, 9 EHIE m B R B A b 22 18]
ST, AT

Z, + 7,
e+ 7, + 7,
WRAr (D) A (2) , Iy A3 b e T 32
FEL YT LI FEL O 19 DT RR
TASE T e v 72 R BE ME F TR I, s ofE VR O
SE 111 AL AR PR R 4 (L O S Y, R
PR JRONS AR e PR 5 P OAE DR 2 R T v U5 3

Xl:,k:Zm-l_Zl +7Z, + + R, (2)

ke REABEAT b AR 1% SR BT o
1.2 ZiR=RE DG GBIk i

H1 T DG A B 1 L s — AN 2 B v e
TEVHE DG L % L U SRR, A DG 28 i A
BEACHEAT I o DG XS5 B B S A DR 1,

Ipf,/c =Xp*,k[si,DGllb (3)
N ; Py per
[s;,l)m = knnIN,I)Cl =k, S (4)
b
X', =Z +Z, +7Z 4t 2 R, (5
=7 AL AL+
p,k p 6 7 Zl +Z2 +Z3 f ( )

P 10 e 9 DG IR L IRAR Z {8 X, A p
?}E(DGI ) EU@%/@\ k ZI‘E_'J H/‘J%gilgﬂjﬁ’ PN,])G] j"j DGI
MR KA TR S, NEEMER T b, N2 Tiide B
DG (YRR AR, R B 1.2~ 1.55 1 po, A DG AR A
Py per THAAT BN REASHR AL 14 R R B i AR X {HL
1.3 HEHE DG Ek iRk

DG, B A P X R 6 P ) K L, 9

Inf,/r = X:,/c[st,DCZIh (6)
1 Sy
Isc,DGZ = 7" (7)
Xbe S,
X =2, +7Z,+Z; + R, (8)

it':':' I:.,D(;z j’ﬂ DGz Eﬁ@%%ﬁﬁz{ﬁ, SN,Dcz j"j
DG, HYHUE AR 5 Xyeo W DG, IIRETS L X, A
n LR (DG, ) BRI AL b 22 18] 9 558 BHATT
ey GRS IR R RRCTE GRS =N

FNASAI AL | IO T3 2% HL X ik Bt v O 119 5T
TRAS 5 PR Y 1) B A, K 18 S5 R T A a9 v LA
Ko WORRE AT b R AEALE AN ] 45 R OGS R A A
ALl kA 2% R UG R X B 8 2 A i A2
o MK —HEAE , 2565 70 B 45 i A Y50 o 5 P
TR o BRI, AT LASE BB X BEE AL

2 ETHRRFIENSEREMTZ

21 EMFERE

SCHP IR T HL ALY R I R E A T IA TR
FEANE 3 s o APBRANE

(1) HIERMAR LSO RARUES U
ZA G PRV FIHERA 1 , 12 2819 R BT R

(2) FEMIZE AR AL b R AR BB LI
A FL AU 1 25 LR BB (L

(3) s 2t 2R 48 ) SR 81 4% L W i o 15 20
I AR L I DN AT X R O A A 2 45
Vi g

(4) X ARG E A BT AT SR 73
B, b Py R G Y R



& AH) ALK 206

'
— T R A2 SR
RS A LA
= TR AT A
TR e
Al K R ET,=0
—
FER U1
-
I N S B R R R LT, KN
| W I B AR
LT
7 WP, TR TR
<SmI> P, IR B
= 5 R A
GR

B3 MEEMRE
Fig.3 Flow chart of fault location
(5) X HIHAR A5 R, AR OC 2 Kudm sy 171y R R A
BB A o
22 RHEZMERN
HY Tl e T 94 W 1 2 10 D] ey A A
S AR E 22 , HL T e 52 0 5 A H O et {22
WACAN SR A i ) 2 T I () RS W () 2D,
Aok 0 2 R BB % v T i S K L 3 0
I8, LA AR 1], B
Lo =1y, (¢ +T) —1,.,(1)
{Ia]wi,f = Uai,f [b;,,r Iu’,[]T
ﬁqjllabci,{ﬂg%% i E@E*Hﬁﬁﬁﬁ%(ﬁﬁg’ [ai,f ’
Loy Loy 200 IR @ B9 a, b, o AR i 20 i
L, (¢+ T) SgleRees T i 20 e 5yt i e vl AT
BUH 3 i (1) 2 ¢ I 220 50 HE T 6 B4 P AT 2K
{ELo o3y oo, A3 21 3xm Ao Y5 S (ELHE RS«

(9)

I, 0= [ocijo Licijo Iognjol"

Ly 1 = [oe g Togi g1 Tognji 1"

L, > = [ o Toeijn I ]"
(10)
A eom HEECE;0, 1,2 205l o B, U7, &

V¥ 5 B B ELAH
23 HEitEItE

SCHAE AN ik 1 L ) DR 3R LT 1 o A
THERL, HUUR S A A B SE AL BT TS DB 5% AL A T
TR EPEE, 51 R STk [ 19 142 4 19 7% DG fic f 1)
1A BRI T O T 05, A3 T B 45 L VR 4 A RURE O S
HLI, SRIGFE DG I W 43z F 3k /)R 8 R W i A 0
H Rt DG X i Fae o HL AL A SRR, A 4 T o

PAEFF R4 B, 1 o AN (1) R

I I, f

EQ EoeO| e

4 DG HRMRE
Fig.4 DG grid connection schematic diagram
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Multi-source distribution network fault location method

based on current sequence component
YUAN Jihe', ZHANG Xi', HUANG Hu', ZHANG Hao®, ZHU Jinlong®

(1. Shinan Power Supply Branch Company of State Grid Chongqing Electric Power Company , Chongqing 400060, China;

2. School of Electrical Engineering and Electronic Information, Xihua University , Chengdu 610039, China)

Abstract:In order to overcome the problem that the traditional distribution network fault location method has poor adaptability

to distributed power generation (DG ) access, and the need to configure a large number of measuring devices in the feeder to

cause cost increase, a fault location method for multi-source distribution network based on correlation coefficient of current

sequence component is proposed. Firstly,the superposition method is used to analyze the current characteristics and positioning

principle of the fault point of the multi-terminal power distribution network. Then, the power terminal measurement device is

used to obtain the amplitude difference of the output current of the power supply before and after the fault,and then assume that

the fault occurs at different positions and calculate the theoretical value of the fault current of each power supply output.

Finally,the correlation analysis method is used to calculate the correlation coefficient between the theoretical and measured

data,and extract the two adjacent nodes with the largest correlation coefficient to achieve segment location. The improved IEEE

33 node model simulation measurement value is built by ETAP power system simulation platform. The Matlab programming is

used to analyze the correlation. The result verifies the correctness of method.

Keywords : distribution network ; distributed generation ;fault location ; current sequence component ;short-circuit calculation
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