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1 48.03 48.03 40.86 64.20
2 47.64 48.86 39.79 60.25
3 46.98 47.49 39.03 58.36
4 46.10 53.82 37.44 53.31
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Improved particle swarm optimization algorithm for multi-objective
reactive power optimization of distribution network
LI Xiaoli, GAO Jinfeng
(School of Electrical Engineering,Zhengzhou University ,Zhengzhou 450001 , China)

Abstract; Aiming at the application requirement of multi-objective reactive power optimization in distribution
network and the convergence and diversity problems of optimization algorithms,an improved particle swarm optimiza-
tion algorithm for multi-objective reactive power optimization is proposed based on the multi-objective particle swarm
optimization algorithm with Pareto entropy, which introduces the redundancy set strategy in the process of global ex-
ternal file update to avoid falling into the local optimal solution in the iterative process. The discrete variable integral
method is adopted to accelerate the convergence speed of the algorithm when it is applied to the reactive power opti-
mization of distribution network. A multi-objective reactive power optimization model for distribution network with
minimum network loss, voltage deviation and investment of reactive power compensation device is built, the IEEE 33-
bus distribution network is taken as an example , and results show that the improved algorithm considers both the con-
vergence and diversity of optimization,and can obtain effective reactive power optimization schemes under different
optimization requirements.

Key words : distribution network ; reactive power optimization ; optimization algorithm ; multi-objective particle swarm

optimization algorithm ;redundant set
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Table A1 Optimization results

ETRS f fy fa
1 0.006585 3.862745 0.135
2 0.006635 3.815340 0.120
3 0.006718 3.900830 0.105
4 0.006830 3.245150 0.150
5 0.006907 3.112924 0.150
6 0.007062 3.453106 0.120
7 0.007126 3.149286 0.135
8 0.007252 2.866650 0.165
9 0.007359 2.745418 0.165
10 0.007931 4.991253 0.045

x2 REARNNERZRENTHEE
Table A2 Reactive capacity of equipment provided by optimization scheme

EnRe) T Th% & /Mvar
DG, DG, c C,
1 0.5 0.36223 0.60 0.750
2 0.5 0.40992 0.45 0.750
3 0.5 0.45573 0.30 0.750
4 0.5 0.42414 0.60 0.900
5 0.5 0.47095 0.60 0.900
6 0.5 0.46832 0.15 0.105
7 0.5 0.5 0.30 0.105
8 0.5 0.44942 0.60 0.105
9 0.49524 0.49618 0.60 0.105

10 0.5 0.5 0.150 0.300
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