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Power restoration strategy based on weighted ideal point method

for distribution network
MA Jing,XU Dong, WANG Zengping
(State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University,Beijing 102206, China)

Abstract: A strategy of power restoration from distribution network fault based on weighted ideal point
method is proposed,which takes the power loss,voltage quality and load balance as the goal of
reconfiguration to establish the comprehensive evaluation function,adopts the rough set theory to determine
the weight coefficient of each sub-objective function,and then applies the ideal point method to obtain the
optimal solution of the comprehensive evaluation function. The results of verification show that,with faster
calculation speed,it avoids the uncertainty of weight setting depending on previous experience,more
corresponding with the power restoration requirement of actual distribution network.
Key words: electric power distribution; line fault; power recovery; optimization; rough set; ideal point
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Fig.2 Current information of a distribution system
acquired by its distribution automation system
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I AEEE || PG AfEEE | Uk AR

I

il
¥

[=]
—

e D1 Hde N~ x =
O OO O = = =

A= = I O=E0O® >
— —— o oo ocooo
< cH®n=OoO Yo Z=E-
- —_ 0 0 00O~ = = =

P2 T RN BT A B4 (0 T O T 3 )T

a. b S 5 A HESESEAMFA RN 2 12
& a AFFE Q)M W B(S)=B(S)+1=1,B(A) =
B(A)+1=1;

b. B 5E HEEEAMFEEN 2 H2 L o M
BHESALF G (2)MAH M B(B)=B(B)+1=1,
B(E)=B(E)+1=1;

c. Q5 U HEEZHAAMAEEW 2, HEZL § A~
PR (2) 2 TR LR y 25428 (2) I 29 3,
B(Q)=B(Q)+1=1,B(U)=B(U)+1=2,B(W)=
B(W)+1=2;

d. 2 5 W HIEZEZ BTG N 2 B2 n il y
FERXQ)WAR M B(Z)=B(Z)+1=2,B(W)=
B(W)+1=3,B(X)=B(X)+1=2,B(U)=B(U)+1=
3,B(V)=B(V)+1=2;

e. 0 5 X HILELHAFEIHEN 2, B4 x Al q &
FERXQ)MWAHR M BO)=B(0)+1=2,B(X)=
B(X)+1=3,B(L)=B(L)+1=2,B(Z)=B(Z)+1=
3,B(y)=B()+1=2;

f. 05 Y HEEEAMSFEEN 2, HEEZL N A
AR Q)MAR ML q AR Q) WA R M
Y BEA SRR A« A AR s ) B(d) =
B(®)+1=1,B(Y)=B(Y)+1=2;

g FH5LHBEEEZMBAFAEREN2M 5P H
B EARFAIEN 2.6 5 O HEEZEATS
JEW 2 K 5 T S ARG IR0 2,

AT a A HLIR A RIS BN ER 2 iR | B

K2 EIREFERERAXRE
BAX HEROAIEE
Tab.2 Confidence level of phase-a current for directly
connected switches after 1st ergodic analysis
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Fig.3 Results of 1st data correction
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Tab.3 Confidence level of phase-a current for
switches after 1st data correction

PP CIEGYE PP S CIEE PiP S GRS
A 1 L 4 W 3
B 1 M 2 X 3
C 0 N 2 Y 2
D 0 0 3 Z 3
E 2 P 1 0 2
F 1 0 1 I 2
G 0 R 0 r 1
H 0 S 1 Q 3
I 2 T 0 ® 2
J 2 U 3
K 2 \ 2

S RTE BE A 50, B BRI 33 K 4k 22 it T
A& IE .

a. B 5 E B 42 H 00 A 5 SR A A 45 (H 2
B(E)>B(B),Wl B(B)=B(E)=2;

b. F 5 L %% H e 5 A4 B2
B(L)>B(F) ,W B(F)=B(L)=4;

c. M 5 P B354 2 H 0 far B9 56 AR AH 45 H 2
B(M)>B(P), Il B(P)=B(M)=2;

d. Q 5 U H 4 000w 808 S A M 55 H 2
B(U)>B(Q),WM B(Q)=B(U)=3;

e. 05 G HEHEE BATM MM R A ER K
Z5, H B(Q)>B(G), W 1(G)=1(Q)=71,B(G) =
B(Q)=3;

f. 5EEZ S M 1Y I O 1 17 far B AS 75 A 2
()M H R AT B A AE B e ik, W R AT
154 Z FA I(R+T) =1(P)-1(Q) =46,

550 BRI IE G B 25 R E 4 T AMA R
i

- 30 244 160 46
S AMBES  PEFEIG) L MM PH46
MG p & mH >1<\_66 0o *(E*T
426467* 71 15 45 0 29 35%
71| 0 0 |65 *

B 0n B o °
IMEEK W M M Wz WE YV

31 1750 50 23
B4 E2oRBBBEERHER
Fig.4 Results of 2nd data correction
FRUCHEAT 1.4 7554l 4 19 B0 fr K I 07 fr L 15
BIEATFR a AHHL IR A AT AE BE QIR 4 BT
B RIEBE S 63, H B 50 K )4k 2 AT
BB IE HE2C A EREHmER T KW
IEIR Y,
P 4 JIT 718 il J2: e 25 W B A8 IE 25281, al L s

R4 F2RYFBREGEFX HERNATEE
Tab.4 Confidence level of phase-a current for
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Bad data identification and correction based on confidence level
for cable power distribution system
LIU Jian',CAT Mingwei*,ZHANG Zhihua',ZHANG Xiaoqing', DU Hongwei’
(1. Shaanxi Electric Power Research Institute,Xi’an 710054 ,China;
2. School of Electrical and Control Engineering,Xi’an University of Science & Technology,Xi’an 710054, China;
3. NARI Technology Development Co.,Ltd.,Nanjing 210061, China)

Abstract: According to the load balance constraint among the switches of a bus and that among directly

connected switches,three principles of confidence level appreciation are proposed and the procedure of data

quality evaluation is suggested,based on which,a method of bad data identification and correction based on

confidence level is proposed for power distribution network. It corrects bad data according to the confidence

level difference of bus data and takes the maximum overall confidence level of distribution network data as

its objective. Results of case study show that,when there are only a few bad data,they are corrected and

the confidence level is improved.

Key words: electric power distribution; cables; confidence level; bad-data identification and correction;

models
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