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Capacitor Placement in Radial Distribution Systems Using Chaotic Search Algorithm
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Hanyang University*

Abstract - The general capacitor placement
problem is a combinatorial optimization problem
having an objective function composed of power
losses and capacitor installation costs subject to
bus voltage constraints.

In this paper, the method employing the
chaos search algorithm is proposed to solve
optimal capacitor placement problem with red-
ucing computational effort and enhancing opt-
imality of the solution. Chaos method in
optimization problem searches the global
optimal solution on the regularity of chaotic
motions and easily escapes from local or near
optimal solution than stochastic optimization
algorithms. The chaos optimization method is
tested on 9 buses and 69 buses system to
illustrate the effectiveness of the proposed
method.
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2. Chaos Search Algorithm(CSA)
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218 1. The Phase Plot of a Nonlinear vibration problem
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Min Ax;) i=1,.n
s.t a;Sx,-Sb,- (3)

step 1: Generate chaos_variable
o] 4 o dsle] L ol UE VRS F
Z3ta (2)’»‘—]_—% o &3] 7t WHE ALgch

ALE 7o E4E (3)49 AGE dFdcE (4)
2] g o] &3t P E,

xi(n+D=a;+(b; —a;) x{n+1) (4)

step 3: Rough search
1 =xp22 ZARstn 7] BEREL g 5 ALEld
f=r2 433 n=n+12 sl (2), (3)& B2
Atsti BRGS B AdSD, 9% <Y B35
=f x;=x;” B 832 2%8A g A%de n
£ Z/700, Feld vy ALS F3dd,

step 4: Second_carrier
(5)E ol&std AU FH4E YL & UxE 4
AMAL % o] &8 MR gMdd g P,

o rir

[l

% (n+)=x; +tax;(n+1) (5)

A7IM av AEE B 49E A st YFolnh
step 51 Fine_ search

step 37 #Be Yoz xf—’;‘-‘ﬂ% AdstA gasiy
HAE AF I

step 6: End

3. Capacitor Placement Problem
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4. CSA for Capacitor Placement
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18 3. CSA Flow Chan for Capacitor Placement
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1. Load Duration Data for Test Cases

Load Level 1 2 3
Load [p.u] 0.3 06 1.1
Durationfhours] 1000 6760 1000

E 2. Results of 9-Bus Test System

B Instalied Voitagelp.u] in Load Level 3
us Capacitor Uncompensated Compensated
S/s 1.0500 1.0500
1 1.0426 1.0444
2 1850 1.0368 1.0413
3 1.0117 1.0177
4 0.9956 1.0023
5 0.9633 0.9722
6 550 0.9528 0.9627
7 0.9338 0.9438
8 0.9021 0.9126
9 0.8799 0.9006
1.004
. 058
3
Y
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-
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p-]
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2% 4. Voltage Profile of 69-Bus System

E 3. Test System Results Summary

9-Bus System

69-Bus System

Probable
Capacitor
Locations

1,2,5 6

16, 20, 50, 53, 61

Selected
Location

2,6

16, 50

Installed
Capacitor
{kVAR]

1850, 550

150, 450

Energy Loss
(pre-instalied)

[kWh/year]

2428841.63

807135.56

Energy Loss
(post-installed)
[kWhiyear]

2307457.36

601328.81

Totat Cost
(pre-installed)
[$/year]

145730.50

48428.14

Total Cost
(post-installed)
[$/year]

140585.44

38109.73

Min. Voltage
(pre-installed)

[p.u]

0.8799

0.8992

Min. Voltage
(post-installed)

[p.u)

0.9006

0.9076

Savings
[$/year]

5145

10318
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