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Reconfiguration of distribution network based on improved particle swarm optimization

LU Zhi-gang, YANG Guo-liang, ZHANG Xiao-hui, WEN Ying
(Yanshan University, Key Lab of Power Electronics for Energy Conservation and Motor Drive of Hebei Province,
Qinhuangdao 066004,China)

Abstract: Distribution network reconfiguration for loss minimization is a complex, large-scale combinatorial optimization
problem. In this problem, ensuring a radiant network is the key. In the paper, the configuration of distribution network is predigested,
working with breaking-cycle-basis method to update the particles can gain 100% effective keys and greatly improve the speed of
calculation. An improved binary particle swarm optimization applied to solve the distribution network reconfiguration problem is
presented. Working with tabu search algorithm, this method can escape partial best key, improve the searching effect of basic PSO
and accelerate the speed of searching the best keys. The optimization calculations of sixty-nine-node IEEE testing system by the
presented method are conducted and the calculation results are compared with interrelated articles. Its compared results can show that
the presented method has fast and high efficient ability to find the best key.
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Fig.l Tllustration of predigesting the configuration of distribution network
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3.2 ETEeHERMERINH

MG R TRAE S 3 G LR, WG
xGH—#. K G HPIH, WHEFER e,
G-e 5%, X G-e R Ld#{E, BEEFHGH
TPl B I B —— L . sl g, X TR
Bl G AT LR it A [ o A 32 B 7 A5 BB L AR
B, LT IR B

WA S A EAR I, LR AR
s, RERBIEARER. WE 2%
C(bj—b,—b,—b,)~ C,(b~b,~b)~ Ciby—b,~b,—b,)
Cyb;=b;=by) ~ Cs(by=b,—b, —by, —by) » WA G B/‘J
—EAEEA. AG T MR C ~C TR
AT AR R R U G,

(1) HMEREE c, Kb, , Wk 207,
X8 b, FIBROUNEER T EIER ¢,, TEIEC . G-
Cov CUARZZm, {5382 G k.

(2) HMIBRFEIR C, b, 3B, WHE 2R,
HTy RETE®C . c,, Wa FMERRNBRT
B B c Moc , HHERT H WA K
Ci(b,—by—b,~b—b)) o TIEIEEC, C, M C,MAZFE
m, ARE G KBl

MR FETIHSE . EFERAIEE b XFTR
EARER C, HbABTRTHEARRR, Nixis
Al R4 AZS, b BN E T HAVEAER, Nk
C HixdseRt A B AT IR G £ R ARk, &
8 ke, HERERENIL. FHABERKHAR



FER % SOk R RS R M R E A P N A -33-

AT LAIERH, BEREVER — R, R SRR AE
RO 9, BT LU B 43 2 B3 2R SHIR M4
3.3 RS IKMEHT R

FiC E PP B A 1) B N R A R R T PR I O A
Ko HENEATED, X 4 0 MAELESETECH
MRS A ARSTIRMNE R BT

(1) ELHEMEEMERE 1), RIELAKXEG)
@B EIE A (r}FN{S};

(2) #£i min{r} B min{ S} HFFR, HEFFK
X X 4R 0, 2R 2() R H A A I
KB, RSB AT OO ) X SR 1, FF
PHBR IS B%, A B 2(a)ii > — D ER B

3) NTHDHEER, BRI FHSZ
B, HAEHEE EFTR OO NE X A E 1

(4) 8 LSRR B S BE ALE B BT R
R r 8RS MEEG {ry S} kR

5) EELED. 3). @), HIE 2FEE
E2N:®

(6) XFEREIN X e H o2 A MARIERC & K
AR
3.4 BEREEE_HEIR FEEEPMNAE

2 BEEE 5 IN—A R G B S M RO Y
WS HENR R FE R, CRRFREEER
BT B BEE AR SN R, T RERTRE
o, TR R SN BT A B R N
HTFHEENSR, &2, WEHRSNSR, 750Kk
EHERMNERBHER, ERNEREHR FE
BRALE, HFUASGEE, RERTERTME
FEE
3.5 EXRIE

(1) ¥IEEtk. ARG R, W RFEPIAERE,
RIS RBRAE MRS WIMRIL R
T, MHE RN RS, RER TR M A
HiksH, WEIET. EERES, REHEAE
RIxHT,, s

) ERKEL L, =1 &, FEFHI BT TERE A
BENLAER M Mg, BIAMEEREELRAIE M 4% S FE 5T
W A BEERESSMEN N AR HITSZ,
AT RMREE T BRI B AR R

(3) FIMT URETIEARIRER T A BB K&
L, B M MR ECh B ALAR, WRE, ZIERERF,
By =L +1o Lo =1 B, CRBARLETRFAE
Gio FBAKLF RN BAEAN R T BRARALE B,

(4) N>1 BF, F st —3E i 7 3L VA
AR TREENE, REREEESG R AL
B, RIFRARLT R RE A R SR M 48

6 BERTHNERGHREE, HE, EFEH
R AR HREEBIER T E; HAE,
BREUTDEK;

(6) FAT™ B RIEXT R RLT X B ) R 48 34T
5 PR HEFASE T AT 1 B b o U

(7) HLBORT 1Y) B b B B 5 A 4w B
PX N H BARE foe » FBAREDT fr» W
AU B UKL T H B HETRINE R . & £, T8
MEAE R B ATEAERE R 2 R B IUAF T R B bR e
B £ » FFERTRATTHERNE 7, ETH
8, HMT, EFHEINHG,, , HNREHE
BXER, BREBRI.

4 B4

AR F MATLAB 6.5 4af2, {1 HIEE H 3%
#, CPU 4 2.40 GHz, 512 MB WfF. EFIH AL
BR[12], Z3EE PG&E I 69 T ABHEMARLE, H
74 4378, 5 MBEH R, WHE 1@FTR. RS
FIEEEEN 12.66 kV, BHAMA 3 802.2 kW +
j2694.6 kvar.

WP TR R 50, %) F e M, 39K 2,
HIERE v, My, 558 4 f1—4, BRERKRE
4 100,

T 1 HARSCEEN S R A ST T &
g, ALHEEMEASEE RN REASMH
7], PIRAFNSCRR(131HIE SRARE], ELOCHRI8, 131145
R/

1 ReEREEMITEHILER

Tab.l Comparison of the distribution reconfiguration
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