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Harmony Search Algorithm for Network Reconfiguration Problem
in Distribution Systems
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Abstract - This paper presents a application of new algorithm for feeder reconfiguration problem in distribution
systems. Harmony Search (HS) algorithm, which is motivated from the musical performance, is used to reconfigure
distribution systems so that active power losses are globally minimized with turning on/off the sectionalizing and the
tie-line switches. In optimization processing, the HS algorithm has searching ability for the global optimal solution,
simple coding of the iteration procedure, and fast convergence to get the solution. The HS algorithm is tested on 15
buses and 69 buses distribution systems, and the results prove its effectiveness to determine appropriate switching
options without the occurrence of any misdetermination in switching and get the minimum power loss.
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3 2-3 1380 58.80 0075 1.161
4 3-4 0.000 0.000 0022 0.048
5 4-5 3904 166.3 0340 | 0733
6 5-6 2144 91.40 0686 | 0979
7 6-7 1374 58.60 0478 | 0683
8 7-8 560.7 2389 0249 | 0356
9 8-9 2290 97.60 0476 | 0250
10 9 -10 454.2 1935 1401 1.100
11 1-11 2745 117.0 0.683 0975
12 11-12 4012 1710 0446 | 0636
13 4 -13 1515 64.60 1654 | 0535
14 7 -14 1901 81.00 0300 | 0.263
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17" 13-15 - - 1.500 1.000
FLAAMR
Case 2: 69 24 A%

Case 294+ 60R MG 2t 19 59 AgAE &8ty

o AT VIEdYS 1266(kV], A%Y fE, Fa ®Io
Z}zy 1007.908[kW], 897.31[kVarlelz AT +#
£42 208543kWleltt. y#A AFdHelHe
{10]ef vebuh Qlvt,

B ok
o
e o

1670

5 S bin A

4 S

1267 : T Limn #)
1420 1 TioLine 42
1870 T b B3
Al 48 ;e L 0L
28-55 Tl

______________________

Tie Lins#d

a8 56024 AMEAE
Fig. 5 69 Bus Test System

Adas #2Y, AFGEHE case 1, 244 27
39.60[kW], 11.72[kW1e] Zx9t AFY H42RG 2A7E A
AT 14 0915[pulal A 0.941[pulE, AT 29
AE 097%puld A 09827pulE FAANIE 29A =%
AFRE 4L F AU 53], AHET AEE AFELS
G, ZRH Hag, & FEIY &2 11898KW],
9.19615[kW]E 9€¢ = Ux 2937 FFo] &4t HS
gdugEe A93y HH& 118925[kW], 9.12125[kW]Z
A FHEse RS ‘%E}Wi’ii} E 2% ¥ 62
case 18] 1524 A+ % A oAd Aol A
TAF A FFEAIL LAE 74]%033*14 ke =
23] Aoz FFIAUES A & 5 Ydow 1Y
7& 69 =AY Aot 69mAe HiE AAH Rt 2dHAE
appendix®] FE&Fgom 1584 S} o] e Ea
d Ao B Hs3 Z2FHE &

e

£ 2 MM M F Mt (Case 1)
Table 2 Voltage of Pre and Post Configuration (Case 1)

Bus No. Pre Configuration Post Configuration
1 0.9641 09651
2 0.9603 0.9614
3 0.9579 0.9596
4 0.9572 0.9591
5 0.9476 0.9543
6 0.9338 0.9485
7 0.9252 0.9454
8 0.9223 0.9441
9 0.9200 0.9495
10 09150 09519
11 0.9599 0.9609
12 0.9583 0.9593
13 0.9556 0.9520
14 0.9240 0.9458
15 0.9231 0.9463

Mean V| 0.94523 0.95645
SD 0.02302 0.01339

$.D : Standard Deviation
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Table 3 HS Algorithm Resuits of Case 1, 2
Test Systems Case 1 {15-bus) Case 2 (69-bus)
(Lg’;ge['é‘)’,"s]tem) 158523 20.854
(ngfug‘a‘l’;’] 118.925 9.1213

N

i | B Bl
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Table 4 The Solution of Search Step by HS Algorithm
Power Loss Switch Operation
Step Change [kW] [Branch in-out]
Case 1 Case 2 Case 1 Case 2
1 13240 | 1127 16- 8 17-14 |79°66 71-20, 72°65,
2 12174 | 1098 16-10, 17-14 |79, 7121 7269,
3 11892 | 1083 16- 9, 17-14 (79766 71-19, 72-14
4 n/a 1063 n/a ;gj% 712, 72-63
70-10, 71-21, 72-15
5 - 10.00 - 73-47, 74-53
70, -71, 72-15
6 - 9.196 - 73-47, 74-52
-70, -71, 72-15
7 - 9121 - 73-45, 74-51
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