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Multi - objective Reconfiguration of Distribution Network Based
on Improved Binary Particle Swarm Algorithm

Zhang Ke Shi Jun Wang Lei
(State Grid Sichuan Technical Training Center Chengdu 611133 Sichuan China)

Abstract: As an important part of distribution automation system distribution network reconfiguration can effectively improve
the economical efficiency and reliability of the operation of distribution network. The multi — objective mathematical model of
distribution network reconfiguration is constructed by network active power loss and network voltage offset. The indicators are
normalized according to the initial state of the system and the multi — objective reconfiguration problem is converted into a sin—
gle — objective problem by weight coefficient method. In order to overcome the problem that the binary particle swarm algorithm
( BPSO) is easy to fall into local optimum and difficult to jump out the inertial weight coefficient of nonlinear dynamic adjust—
ment is introduced into the particle velocity update formula to improve the global search efficiency and convergence speed of bi-
nary particle swarm algorithm. Results of calculation example show that the proposed method is effective.

Key words: distribution network; multi — objective reconfiguration; nonlinear inertia weight; improved binary particle swarm

o 3
° o 4
( distributed generation DG)
DG 113 b4
2, DG . 5
DG
; 6 NSGA - 1

o1



41 5
2018 10

Vol.41 No.5
Sichuan Electric Power Technology Oct. 2018

1.1

CP.. in
vk, i k=1
o L 'R
2)
n Uy =U
Vo = ’;' INU IN |
U,.. ym
U, l s Ui
Uy=15
3)
minF =@, * P::o +w, *
F v Pl

; Ubi‘ds()
w;

w, +w, =15

1.2
1)

Py =Py + U 5U,(Gyeosd, + Bysing,)
. (4)
Q,=0,+ Uzj; U;( Gysind;; — Bjicos;)
o (PN, l
; Pdl‘le l
s Gy~ By, IN .

3)
U[min = Ul = Ulmax ( 6)

U l

Imin

U U

Imax

N o

4)

( particle swarm optimization

PSO) Kennedy

1977 ( binary particle

swarm optimization BPSO) .

BPSO (7)
Vil = x V!, +¢, xr, X (X Gy pew =X a) +y X1y X
(X e =X ) (7)
CViNX, i t d
) 1 CiNCy
N 0 1 ; Xﬁd_phm
(3)
i t d :
Xflfghesl i d
O o
BPSO X, 0
1 1 o



41 5
2018 10

Sichuan Electric Power Technology

Vol.41 No.5
Oct. 2018

" 1 r<S(VY)
o r=s(vy)
T 0 1

(x) Sigmoid

S(x) =

1+e

BPSO

o

ZHYILE

FEAE WA BE, TR
AR B & B A
(9) 1
i E
P bestX,, pbestF;,
g bestX, g bestF

!

A oL P R AL

THiw,

RIS, MM
o UL FNAE AR dp

BPSO

ik F o K AR R 2

0(1) =@y — (@ — @) xe(175) (10)

s W YW i

1 ULWBPSO

S

0.4~0.95: 11, 2)

o

BPSO

( ULWBPSO) 1 .
2.2

1)

o

ULWBPSO

12

B SRR S
y BT I PRI
* L BT I T3 13 3

F

3

IEEE 33

12. 66 kV 33

37 5
(33 34 35 36 37)
kVA 2
sizepop =40
50 W =0.95
¢, =¢,=1.496 2,

ULWBPSO

(3715 +{2300)
. ULWBPSO

=0.4

w, =w, =0.5(



41 5 Vol.41 No.5
2018 10 Sichuan Electric Power Technology Oct. 2018
bow a2 4 o
~o |
RN ‘ ULWBPSO  ===m- 8PS0
A A S . ?]
TSRS SN S T S SR SRR
] I 20 4
|
1»—37—3,15—,0—0—0—0—0——————15———' f;ls
BX_-=""% N W » R :
- 37 et
B M % ﬁw 1
2 1EEE 33 b s 4
1
0
1 11 16 21 26 31 36 41 a6
I " ) EITECL/RIE:
W .u.
P i) 4
33 34 35 36 37 202.6762 1.7013 0.913 1 ULWBPSO
1 79142832 139.9767 1.0773 0.9413
BPSO., ULWBPSO.BP-
2 79142836 141.9163 1.0626 0.9378
1 SO 9. 06
\12.96
1 139.976 7 kW °
2 o
30.94% 1.077 3 p. u.
2
36.68% 0.941 3
13 14
p-u 3.09% .
19 7 5
2 141.916 3 kW
29.98% 1.062 6 p. u. 4
37.54% 0.937 8
p-u 2.71% -
1 2
2 1
1
o N 1. 2
3 o
1-
0.9 °
0.98
~ 057 4
~ 096
™05 4 1 Chen S Hu W Chen Z. Comprehensive Cost Minimiza—
E”‘ 1 tion in Distribution Networks Using Segmented - time
2091 Feeder Reconfiguration and Reactive Power Control of
Zzz ] Distributed Generators J . IEEE Transactions on Power
1 4 7 1w 13 18 15 22 25 28 3 Systems 2016 31(2): 983 —993.
WS 2 Srinivasa Rao R Narasimham S V L. Ramalinga Raju
3 M et al. Optimal Network Reconfiguration of Large —
( ULWBPSO) scale Distribution System Using Harmony Search Algo—
ULWBPSO BPSO IEEE 33 rithm J . IEEE Transactions on Power Systems 2011
50 26(3): 1080 —1088.



41 5 Vol.41 No.5
2018 10 Sichuan Electric Power Technology Oct. 2018
3127.
13 .
1 J . J. 2015 16(10) :92 —94.
2014 31(7):15 - 19. 14 :
2 ) J. 2017( 12) : 209 —209.
J. 2013 37(4) 1927 —935. 15 I
3 ' 2017(14) : 186 - 188.
7. 2016 52(2) : 43 - 45. 16
4 J.
] . 2011 2017 33(6):105 -108.
(1):224 —228. 17 ~
5 J . 2017(2) : 62 - 65.
J. 2015
35(2) : 287 —293. (1989) .
6 : ?
I 2014 38(12) :3305 - 3312. (1987) .
7 . ?
J. 2016( 11) : 98 —98. (1976) .
3 J . 95598 ;
2016( 12) : 59 - 60. (1987) .
9 N
I 2015 36(1):52-59.
10 ) (1984) N
J. 2015 39(11):3114 - '
3121. (1985) ?
11 ' (1987)
J. 2015 32(8):6-11. ;
12 . (1986) N
I 2015 39(11): 3122 - ° ( 12018 - 06 - 13)
( 4 ) 9 —
3 . D . : 2008.
J . 2017 41(11): 10 .
3624 -3631. J. 2014 29(8): 289 -293.
4 11
J . 2017 J . 2014 34
33(6) :82 -86. (9): 41 -46.
5 12 Zhu Jizhong Xiong Xiaofu Hwang D et al. A Com-—
J. prehensive Method for Reconfiguration of Electrical Dis—
2018 46(8) : 156 - 163. tribution Network C  // Proceedings of IEEE Power
6 . NSGA - 1I Engineering Society General Meeting 2007 Tampa FL
J. 2016 USA: 1-7.
44(23) :10 - 16. 13
7  Kennedy J Eberhart R. Particle Swarm Optimization C . J.
IEEE International Conference on Neural Networks 2012 36(3): 197 -203.
Perth  Australia 1995: 1942 -1948. 14 .
8  Eberhart R Kennedy J. A New Optimizer Using Particle J. 2009 35( 11): 2858 —2864.
Swarm Theory C . Proceedings of the Sixth Internation—
al Symposium on Micro Machine and Human Science (1990)
Nagoya Japan 1995: 39 -43. o ( 12018 - 05 -25)

« 0.



