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Improvement of Voltage Profile in Radial Distribution Systems
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Abstract This paper presents an optimization
method which determines locations and size of
capacitors simultaneously while minimizing power
losses and improving voltage profile in radial
distribution systems. Especially, the cost function
associated with capacitor placement is considered as
step function due to banks of standard discrete
capacities. Genetic algorithms(GA) are used to obtain
efficiently the solution of the cost function associated
with  capacitors which is non-continuous and
non-differentiable function. The strings in GA consist
of the node number index and size of capacitors to be
installed. The length mutation operator, which is able
to change the length of strings in each generation, is
used.

The proposed method which determines locations
and size of capacitors simultaneously can reduce
power losses and improve  voltage profile with
capacitors of minimum size. Its efficiency is proved
through the application in radial distribution systems.
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whole arithmetical crossovergl T} ax 03} 1 Ato]d)
B4t 8AY, t+18 TS AY, X' Y'E oblo]o)
&, X'tz y'tle gl

X‘“ a'Yl + (l—a)'xt (2)

Y = a2 X' + (1-a)Y!

A (2)28E Adg e HAFolEE AHfpoR W
k=

g, Ed¥o)
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o ¥ 17 22 23kV 9-section feederZ2 FAHE AEo)
g3 o3l

719 Al 8} &= 300kvar/bankE 3t oo, ) 10bankE
sttt Mt HE¥sE 090-1.00pu, AMY F&
3070, FWAge £ 1004H2 At vEAFE
K, = $168/kW/year, Ke = 60mills/’kWh, Kc = $4.9/kvar
oltH3] =&, E 28 2L RIFFE T RAANEALE
sl ed, ¥3¢LE 110%7F FAYo,

E 1 9-section feederl gl o] €}(3/3)

send end| Send node load | Line impedance of section

node node| P(kw) {Q(kvar)] R(chm) X(ohm)
2 3 1640 200 5.3434 3.0264
3 4 980 130 4.7953 2.7160
4 5 1130 60 2.0552 1.1640
5 6 780 110 0.9053 0.7886
6 7 1610 600 1.9831 1.7276
7 8 1598 1840 0.6984 0.6084
8 9 1790 446 0.7463 1.2050
9 10 980 340 0.0140 0.6051
10 1(SS)| 1840 460 0.1233 0.4127

22842 2 RAASAT
Load level(%) 110 90 70
Time interval(hours) 1000 6760 1000
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£ F(kvar)
A2 91 %] Load level(%)
(k) Case D Case E

110% | 90% 70% 110% { 90% 70%
2 2100 1200 2100 2100 900 600
4 0 0 0 2400 1200 0
6 3000 1800 0 0 0 0
7 2100 2400 0 1800 1800 0

E 5 AHAE 44 - Fo Agar]

A42 7 (pu)

Load level(%) - Case E
AAAE HXA ARAH BAF

110% | 90% 70% | 110% 9% | 70%
2 0.8109 { 0.8587 | 0.8938 | 0.9005 | 0.9003 | 0.9061
3 0.8361 { 0.8773 | 0.9076 | 0.9118 | 0.9135 |0.9167
4 0.8719 1 0.9039 | 0.9275 1 0.9342 | 0.9350 | 0.9337
5
6

0.8934 | 0.5199 | 0.9395 | 0.9449 | 0.9464 | 0.9445
0.9052 | 0.9287 | 0.9462 | 0.9497 | 0.9521 | 0.9503
&4 (pu) 1.1059 | 0.6272 | 0.3585 | 1.0039 | 0.5735 | 0.3460
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