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A Study on distribution system reconfiguration using
Genetic algorithms
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Abstract © This paper presents an optimization technique using
genetic  algorithms(GA) for loss minimization in the
distribution network reconfiguration. Determining switch
position to be opened for loss minimization in the radial
distribution system is a discrete optimization problem.

GA is appropriate to solve the multivariable optimization
problem and it uses population, not a solution. For this reason,
GA is attractive to solve this problem.

In this paper, we aimed at finding appropriate open
sectionalizing switch position using GA, which can lead to
minimum transmission losses.

1. A2

WAMY Wl A ) E(radial distribution system)ollA &Ao] A4
7t |58 ol AAF P 57\ (sectionalizing switch)S 71Ha)
of A& AR AL oA A BAZAN 42 4 9]
o

A2 FAXM(feeder)®) AT A(reconfiguration)e E§ Alm2
ol oig A7k #ers AY1208)w Qon ojg wiANEe
Edol A7t AR E HRE AFANERAN HZE YFAA
MAgstolol B 29A9 $48 HA2 = A 28§ FAo)
=3

WAA G M29 &4ol A7 HE R suteolol & )
A7 AR Wy g ge Py1-315] Agsioy
A¥Zo) vR gu FRAL% M7 48 YL Az ¢
=3

H2o] A9 4-A%H} Agfel2 L
Hauygel
A yyor

RoF GEEHN HAy
Az} g4Hevolutionary computation @ EC)[4]e] m.A

Aoj(5-91F &4HD At TH Aol@e 8y sz, 2
el wystel A%, dYP ANmde) AFE AFeolM %9
Sol 2 PRAY A7l AYsln Yok A Ywaze) B
e B3P AUl BREAA Foln BAE GuYzoz T
¥ 4 floel Atzdol 27E: ASAE LxEgole 2
Waiglo]l A grbsdnl @ MM S3%e gasN Fa o
AN FA ATHE G2 HAHAE 2L slAo) =
o EE 4% ulioly, A4 wAIRle] AMas 7o
F At

£ AcMe &4de) iyt HeE A% Ay A
719 A2 2437 4 A8 Aue] @ Ropa 44 Yy
F{genetic algorithms @ GA)& olg8h= W& Aotaldm
B oA AFIN A duASE olg MAAE Y7o

7Fe-& Algelold

= AARE] olele KA HA, AQHyw
2ol e, AR Avdge F4, JASE, 29 Ay @

& F3tq 3.
2. A gas

Zde] 4% 2 A Hald A fAGnAZS
S5 I A AAHY FRA$-E T FAFNE
AU 2 FARAG gdge 71 AAE HE dax
e H33 guaSeln) g e B4l vk
A doetelel s A3 1 AFAY M A (chromosome)
Q AEH(string)e) FAAY o2 REBE AL

43t 7k ol HHGE FAld @A HAAH
Haugolng INFYEY steyol A,

AR ZAYe ke R 9443 e ol ¥
gich

A &AL W& ol §-fidt

olst e G AMgah: ARG S} Ao}

Zo| ge B8 Mg J3eqq) 53 488

GAS2l 714 vt g el SGA(simple genetic algorithms)&
olg-sle] HAHE Tz AP g g
a) R F 8 coding) B 2718 : Fol EAle Aokxng 1y

do] WA NAe 8, & 2EyE A4 APoly

BE 27 mEF ol8-3le] R7] APV MUt R 12

F53 % 27 QA4 A5 Jebdc)

19z 2 27 4319

Parameter Qa8 Popu'latlon
Size
1 000001
5 000101
0 000000 N
63 111111 } Random
. . A )

b)%7Hevaluation) : 2+ 2EYPE vaGEe Foja =ZAY
ol w2t APEE Ao,

c)¥-A(reprodution) @ AAguiAel AzAgEe AAF ol g
T Aoz & HIYLE /A dANLSFE gL Ay
of %¥AE HEFol zon, ostA el A nF
roulette wheel sclection W& AHg-&t,

d) i 2Hcrossover), FEUWel(mutation) 2 WHA(inversion)
A F AR $E5E /NL 2EZE AMAA A=
& APE L A4gshe Aol RE wAdHAgs vA
MRS 06~09509A, EdYol WARES 0001

— 488 —



~001SlaA Aok a3 1o &2, Edwel @ oA
#$4-& Jepiich

Crossover Site
ParenLI?OII[IOO Offspring © 011110
=>
Parentl?fllotllo Offspring ¢ 110100
Mutation Point
Parent : 01 0100 => Offspring: 010100
inversion
Parent @ 123654 => Offspring’ 456321
Iy 1 wa E¢wel 3 wAAA

SGAT 8% A3 oA SHQ 2], G4 "o, 3§
5, wal ? Edyel w4 EAYe] £ HAV do B
&, SGAE W93 ‘3‘3"1‘3‘3& B FHE /AR AAT Y
Azrel Zm, AAY 2AGM B £E3A g A% UG o
of w3} SGAE 7“"”36]'7 A% we WyEel drsda U
[4-9].

3. &AA248E A MAAE ATH 24 2 24 2
29 A8y

3.1 WMAAE A4 £A
&4 HANE 47 MAAS A4 EAE A58 2 A
23 AGRAL OHIUAN Sdel Ayt HEE ysiole)
3 AFT- Auzie 9AE Ay FAold. ol B
= AR 49 ter R¥Y £ o A B
min Ti*R n
A7IM, i: oA TEE AF
R: o}zel A

=¢ AF, A D}lh‘ ek
AsAF2 : (F FHA AF-T FAA9
ARLF) <0 2)
AgpAlokaz ¢ (A Fstel Fh-AsbAdEs) Aggh <0 (3)
olg,. A sk gl TFHolel s 2z yahE s
FAMNY AAGEE shdch

3.2 WAAE A4 &4 42
289
AAAM 714 wish Pol £49] A43E AT WMAAT A

T4 BAe Adzdr g0 ANEE ge B3 A48 £4

F 98 fAgngds

oich. 2y RALTYEL @A oy ol Y Az A

A RFEAN Yo AYE, & Mol HAv HE AT
A PEE PR 4 Uk 9, 2 AR Afwd Ty
TAT $ e FHE AT A ATAHY GANY 2EY
TARE AWE S AR MAATE 2 29 U

= Ay % sAlel Q) Al 4% 2 3 AN A%
o] ol el QA SIS ekl vo2 T4 4 o
29 2914 EE ANY + A(node) & ¥ AHH Ao
Aole) Joe ohza gt aam seln AFE A9 7ha)
(branch)®l & b, A #(AANYL TS nolat a4 »
AFVE Y3 WA HER e Agolop & An %

ﬂ m “zone”
Q,....._—-——-

EERELERRE REE S B
& bentlst gk &, Agsioler & Ayt AsAch 24
“E obzst 7+ ofaehAMle] AAVIE olfste] WAAT &4 &
a3t A% AP 2EJE FASE 29 3% P,

' arc 1's arc 2's arc n's

arciarci jarc jarcl o oo ali%in sectionalizing | isectionalizing
1{21 In-i|n switch sitig a switch switch
o pasition position
arc Vs arc 2's arc n's

arclarc| jarclarel o alizing secuor!aﬁzing . secﬁorgalizing
Lya | n-n switch position swst'ch sw'}tt_:h
position position
arc 1's arc Zis_ arc nts

arciarc| |arcjarc sectionalizing sectionalizing|  |sectionalizing
112 in-I|n switch position switch switch
3 o position position

ad 3 Ayas 4

B oQpelAt A Rl FAgle] Hetel Fslolot &
w2 HaE Hus fuMeRe Adel Fasie R
ARags. 4 TAAs AP Atzdd FAYAN
TaAFolol s A ARG WAgele} Bk B, 2
AEYE WA s} 2L VIASE HY=E YEN B
ol MR 4 U

D © A4Ased A{u-Agdss e Ay = 0 on
0, 7 FHN AFEF-4 FAHY APF At =0
A

fitness = m 4)

e7lM, o, fE AT
it omou say AF
: o}E el Ash

2 e F 23 F vax wESA 2 Ay

fitness = 7 6]
og2A, rv i e Beg

B ool AR wid AE &4 Has dnRe acksl
L= R a2
(1) &2 W& random3pA AL
(2y Zr e A& s AHvted AR5 "ot
(3 2% Aot Aol s &4E Wb
(@) AHS7HE @ diol dis) BazAe AAE, FA49 AFE

~ 489 ~



F& a2 AP=E Bt

(5) A HAE wat GSAldejA] AbgE AT Mgt
olg AFwst A4 & My dd Adlel G wEA
Hajglolol F= elitisme AHE-%h

6) @A, ol 2 kA AAE 483

(N RZUNG AF F8714 (2~(6) FHE ¥4

4. A A7

B =goA AN e F848 A7 At 19 4
s} & (G oA AFe dE AAE PE-E 483 g,
4714 2 B3t AP ARF8Hconstant current load)e} 713 8
gk olmf AlgH ol o] ALE-E ASE E 29 #oh

E 2 Agdod A%
[string ol [l @] 7] [wa} Sglediviol Halwa #g
05 |

il

[ 24 bit | 150 [ o8 | o001 5
\2;\_)_- sie3 srs7
T3

Y toag 7' XIAAZS
o e 1 o
-— T 1 R S
:: X1
——p— l ——
1= 1 1 i H—

b4 A

Tr2 2O
Srsa sSIs2 i

29 4 oA A%

l 3
' A

ol 7t MUY o AR: 2 WF AFTE 23 5o el
W

4 T v v T v
3 best fitness
n
8
g2 '
1 4
average fitness
0 ;

1500 2000 2500 3000
generation

5 A % B Agwel ol

0 500 1000

B AZAdIAM ] Ansle] A5 29 60 UehgAch
5 72

£ A7 M.ﬂ*ﬂa A mMA Ag AT BA

i ANz BAeM HAAA%L Bold 4 A= FAYT
A5E 3Heau. 44 W-‘i“ﬂl At Py AR A9

'-v

H2oAe) &do] H4rl HE2 gslelor & AETZ s
719 Qg 24% 4 At

FFRE 23 MEA BE 42 nRE AR QL 24
ol 4zt HE= FAAA Wydl Ui AT BT Qe A
g

l " loag | XA
0 K
1L 1 i :.
. I I el
NN Tra Tr2 NN

>, : CB position
sSis2

sisa
a9 6 3349 Asvle A2
6 #ugd

[1] Chen-Ching Lin, S. J. Lee, Khoi Vu, " Loss Minimization
of Distribution feeders : Optimality and Algorithms”,. IEEE
Trans. on Power Delivery, Vol. 4, No. 2, pp. 1281~1290, April,
1989

[2] Mesat E. Baran, Felix F. Wu, ” Network Reconfiguration
in Distribution Systems For Loss Reduction and Load
Balancing”, IEEE Trans. on Power Delivery, Vol. 4, No. 2, pp.
1401 ~ 1407, April, 1989

(3] K. Aoki, T. Satoh, M. ltoh, H. Kuwabara, M. Kanezashi,
"Voltage drop Constainted Restoration of Supply by Switch
Operation in Distribution Systems”, IEEE Trans. on Power
Delivery, Vol. 3, No. 3, pp. 1267~1274, 19 [a, 1988

[4] David B. Fogels, * An Introduction to Simulated
Evolutionary Optimization ", IEEE Trans. on Neural Network,
Vol. 5, No. 1, pp. 3~14, Jan,, 1994

[5]1 David E. Goldberg, "Genetic Algorithms in Search,
Optimization, and Machine Learing”, Addison-Wesley, 1989.

[6) J. A. Miller, W. D. Potter, R. V. Gandham, and C. N.
Lapena, “An Evaluation of Local Improvement Operators for
Genetic  Algorithms”, IEEE Trans. on Systems, Man, and
Cybernetics, Vol. 23, No. 5, pp. 1340~1351, Sep./Oct. 1993

{7} V. Nissen, "Solving the Quadratic Assignment Problem
with Clues from Nature”, IEEE Trans. on Neural Network,
Vol. 5, No. 1, pp. 66~72, Jan., 1994

{81 X. Qi and F. Palmieri “Theoretical Analysis of
Evolutionary Algorithms with an Infinite Population Size in

" Continuous Spacc”, IEEE Trans. on Neural Network, Vol. 5,

No. 1, Jan,, pp. 120~129, 1994

[9] T. Bick, "Selective Pressure in Evolutionary Algonthms A
Characterization of Selection Mechanisms”, Proc. of the First
IEEE Conference on Evolutionary Computation, Vol. 1, pp. 57
~62, 1994

—490—



