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Optimal Distributed of Capacitors in

Electrical Distribution Networks for

Reduce the Losses Based on Particle
Swarm Optimization Algorithm

Abstract

Electrical distribution system forms a major part in the power
system as it is the link between power transmission system and
the consumers loads. Distribution systems are growing in large
and are stretched too far leading higher system losses, voltage
drop and low power factor. These factors can be improved to a
greater extent using reactive power compensation. As major
part of the load in distribution system is of inductive type,
reactive power compensation can be done by placing capacitor
banks at optimal locations in the system. In this research the
optimal location and size of capacitors is determined using
particle swarm optimization algorithm (PSQO) for losses
reduction and voltage improvement. The algorithm was tested
on 15 and 33 bus standard systems, and The results proved the
effectiveness of the proposed algorithm in reaching the
optimal solution.

Keywords: Electrical distribution networks, capacitors,
reactive power, power flow.
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Bus No. Line data Load data
From To R(Q) X(Q) P(kw) | Q(kVAR)
1 2 1.353 1.323 44 44 .99
2 3 1.17 1.145 70 71.44
3 4 0.841 0.823 140 142.82
4 5 1.523 1.028 44 44 .99
2 9 2.013 1.358 70 71.44
9 10 1.687 1.138 44 44 .99
2 6 2.557 1.725 70 71.414
6 7 1.088 0.734 140 142.82
6 8 1.251 0.844 140 142.82
3 11 1.796 1.211 140 142.82
11 12 2.448 1.652 70 71.414
12 13 2.013 1.358 44 44 .99
4 14 2.231 1.505 70 71.414
4 15 1.197 0.807 140 142.82
Total Load 1226.5 | 1251.182
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Bus No. Line data Load data
From To R(Q) X(Q) P(kW) Q (kVAR)
1 2 0.0922 0.047 100 60
2 3 0.493 0.2511 90 40
3 4 0.366 0.1864 120 80
4 5 0.3811 0.1941 60 30
5 6 0.819 0.707 60 20
6 7 0.1872 0.6188 200 100
7 8 1.7114 1.2351 200 100
8 9 1.03 0.74 60 20
9 10 1.044 0.74 60 20
10 11 0.1966 0.065 45 30
11 12 0.3744 0.1238 60 35
12 13 1.468 1.155 60 35
13 14 0.5416 0.7129 120 80
14 15 0.591 0.526 60 10
15 16 0.7463 0.545 60 20
16 17 1.289 1.721 60 20
17 18 0.732 0.574 90 40
2 19 0.164 0.1565 90 40
19 20 1.5042 1.3554 90 40
20 21 0.4095 0.4784 90 40
21 22 0.7089 0.9373 90 40
3 23 0.4512 0.3083 90 50
23 24 0.898 0.7091 420 200
24 25 0.896 0.7011 420 200
6 26 0.203 0.1034 60 25
26 27 0.2842 0.1447 60 25
27 28 1.059 0.9337 60 20
28 29 0.8042 0.7006 120 70
29 30 0.5075 0.2585 200 600
30 31 0.9744 0.963 150 70
31 32 0.3105 0.3619 210 100
32 33 0.341 0.5302 60 40
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