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Reactive power optimization in power system based on adaptive focusing particle swarm optimization
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Abstract: Adaptive focusing particle swarm optimization (AFPSQ) based on the balance characteristic between global search and
local search of particle swarm optimization is an adaptive swarm intelligence optimization algorithm with preferable ability of global
search and search rate. AFPSO is proposed to optimize the reactive power optimization. Based on optimal control principle, AFPSO
applied for optimal reactive power is evaluated on an IEEE 30-bus power system. The modeling of reactive power optimization is
established by taking the minimum network losses as the objective. The simulation results and the comparison results with various
optimization algorithms demonstrate that the proposed approach converges to better solutions much faster than the earlier reported
approaches and the algorithm can make effectively use in reactive power optimization. Simultaneously, the validity and superiority of
AFPSO is proved.
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Tab.1 Parameters and limits of generators

WRS P Qg Q6max  Oomin Vomax Vomn Vo
1 09939 -02704 059 -0298 1.1 0.9 1.0
2 0.8 00662 0480 -0.240 1.1 09 1.0
5 0.5 04007 0600 -0300 1.1 0.9 1.0
8 0.2 05688 0530 -0.265 1.1 09 1.0
11 02 00729 0.150 -0.075 1.1 0.9 1.0
13 0.2 0.1420 0.155 -0.078 1.1 0.9 1.0
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Tab.2 Limits of PQ nodes voltage and transformer taps

Vload.max Vload.min Tk.max Tk.min

1.05 0.95 1.124 0.9
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Tab.3 Limits of reactive power sources and voltage

QC.max QC.min VC.max Vc.min
0.36 -0.12 1.05 0.95
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Tab.4 Comparison of optimal-results for different methods

ik Pioss Poe Nsavel T Time/s
CLPSO  0.047743 0.011779 19.7890 112.609 4
PSO-cf 0046286 0013236 222372 1648375
PSO-w 0.046575 0012947 217520  106.9000
AFPSO 0045912 0013610  22.8655  103.627 5
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Tab.5 The values of control variables after optimization

EHZE A5 CLPSO  PSO-¢of PSO-w  AFPSO
05 3 0.12 0.12 0.05 0.086 261
Qo 10 0.21 0.09 0.32 0.128 909
Q2 24 0.08 0.06 0.04 0.054 739
T, 6~9 0.975 1.1 0.975 1.000 1
T, 6~10 1 0.95 1.1 1.016 0
Ts 4~12 0925 095 0.95 0.953 0
Ty 28~27 0925 095 0.95 0.9328
Vi 1 10717 1.1 1.1 1.065 5
V, 2 1.061 1.0936 1.1 1.094 8
Vs 5 1.0732 1.0749 10784  1.0729
Vi 8 10751 10765 1.0762  1.0675
Vi 11 1.1 1.1 1.061 3 1.087 1

Vis 13 1.1 1.1 1.1 1.1
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Fig.1 Optimization procedure with four algorithms
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Tab.6 Comparison of optimal-results for CLPSO, PSO-cf,
PSO-w and AFPSO of different sizes

FIREEL A3 BIUMIR R LR
kA /s

25 CLPSO 0.046 393 0.047 995 81.751 6
PSO-¢f 0.046 050 0.046 436 757875

PSO-w 0.046 138 0.046 768 70.882 6

AFPSO 0.045 859 0.045 928 69.586 2

36 CLPSO 0.046 569 0.047 743 112.609 4
PSO-¢f 0.045 866 0.046 286 164.837 5

PSO-w 0.046 161 0.046 575 106.900 0

AFPSO 0.045 858 0.045 912 103.627 5

49 CLPSO 0.046 584 0.047 224 186.990 6
PSO-¢f 0.045 871 0.046 205 211.3000

PSO-» 0.046 140 0.046 397 143.396 9

AFPSO 0.045 863 0.045 899 128.889 1
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