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Hybrid particle swarm optimization for economic dispatch with valve-point effect
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Abstract: This paper introduces a new versatile optimization called hybrid particle swarm optimization algorithm (HPSO). The
algorithm can be used to solve the discontinuous, nonconvex, nonlinear constrained economic load dispatch (ELD) with  valve-point
effect optimization problems. The algorithm completes the optimization through following the personal best solution of each particle
and the global best value of whole swarm .To avoid trapping to local excellent result, this paper presents putting hybrid idea of GA
into PSO algorithm. The results show that the HPSO for ELD problem is versatile and efficient. It has been successfully applied in

many areas.
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Tab. 1 Data of the 10-unit system
unit | a b c & I’ P | P
1 |0.003 6| 1.653 8] 22.734 | 600 | 0.053 0 [ 72 500
2 10.004 2{1.551 9] 23.150 | 650 | 0.062 0| 70 200
3 [0.002 5/ 1.672 8| 21.680 | 450 | 0.004 8 | 64 300
4 ]0.008 9/1.369 0| 17.797 | 800 | 0.120 0 | 61 150
5 10.006 5/1.440 9| 21.150 | 700 | 0.090 0| 72 200
6 (0.003 3j1.629 0| 22.490 | 400 | 0.050 0 | 71 220
7 10.002 2{1.561 5| 24.670 | 250 [0.044 0| 73 320
8 10.002 2[1.561 5| 24.670 | 250 | 0.044 0 73 320
9 [0.002 3| 1.541 9| 42.384 | 280 | 0.046 0 | 143 600
10 10.002 6] 1.380 7| 46.881 | 300 j0.049 0| 143 600
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Tab.2 Five simulation results

TR 1R 2K 3K 4K 51K
Py 360.16 | 300.23 | 390.03 | 193.34 | 463.17
Py 114.00 | 156.04 | 133.58 | 169.71 | 168.05
P, 297.886 | 118.06 | 129.98 | 267.75 | 300.00
Py 139.29 | 137.69 | 61.00 | 74.28 | 128.40
Ps 178.30 | 190.62 | 200.00 | 132.21 | 140.62
Ps 196.663 | 203.10 | 134.98 | 201.93 | 187.56
P; 143.06 | 88.37 | 211.08 | 253.19 | 205.13
Pg 205.94 | 201.82 | 287.00 | 156.74 | 217.55
Py 481.46 | 542.26 | 475.11 | 571.46 | 352.62
P 383.32 | 561.97 | 474.35 | 479.66 | 336.86
=p | 25001 2 2 2 2

Cost/$ | 8 601.5 8 8 7 7
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# 3 PSO 5 HPSO BYR A LEH (10 #14H)
Tab.3 Comparison between HPSO method and PSO
method when total load=2500MW
Cost/$ | 1 2 3 4 5 S
HPSO 8601 [ 8625 | 8508 | 7 737 | 7 742 | 8 243

PSO 8639 | 8 754 | 9 625 | 8 508 | 8 167 | 8 737
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8 737 $, WHEo- é(i(ﬂw—ﬁ)2)=484. 93, HPSO
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