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Optimal distribution of economic loads based on the improved particle swarm

optimization considering valve-point effects

PAN Chen', TENG Huan?, LIANG Mengke’, GONG Yubin®

(Intelligent Electric Power Grid Key Laboratory of Sichuan Province (Sichuan University) , Chengdu 610065, Sichuan, China)

Abstract: Economic distribution (ED) is a typical optimization problem of power grid and it is also very important for
power system energy saving. However, the optimization method based on the traditional particle swarm algorithm
only considers speed and position parameters, which easily leads to local optimization. Under this background, taking
into account the valve-point effect of generators, an improved particle swarm algorithm is proposed for the active
power distribution of power systems. The perspective parameter is introduced, and then the moving state of particle
is decided by the new high-dimensional parameters. The proposed algorithm can avoid the local optimal, reduce the
search randomness and improve the optimization accuracy. Simulation results shows that the improved particle swarm
algorithm with viewing angle parameters has a more efficient global search capability and a more reliable optimal solu-
tion, which provides an effective new algorithm for the power system economic distribution problem
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Table 1 The characteristic coefficients of input-output

and generation limits of generators

L a; bi i gi hi Pismin  Pi,maa
1 0.00156 7.92 561 300 0.0315 100 600
2 0.00194 7.85 310 200 0.0420 100 400
3 0.004 82 7.97 78 150  0.063 0 50 200
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Table 2 The results of case 1
AT i P b bs 2pi F
1 275.505 2 173.1858 51.309 0 500.0000 5 088.7
2 181.841 7 247.6312 70.519 4 499.992 3 5 090.0
3 228.229 7 178.393 3 93.3745 499.9975 5 086.3
b 228.268 0 201.3114 70.423 8 500.0000 5 082.2
R3 HH24 %
Table 3 The results of case 2
AT it P P2 ps 2pi F
1 199.733 3 100.666 9 199.599 8 500.000 0 5 191.5
2 299.466 2 100.664 0 99.869 8 500.000 0 5 120.2
3 100.001 4 250.263 8 149.734 8 500.000 0 5 149. 8
BAUM# 199.881 0 249.839 3 50.272 3 499.9926 5 095.7
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Table 4 The results of case 3

KRy b1 D2 b3
1 199.733 1 215.643 8 149.733 1
2 359.253 5 100. 000 0 99. 866 5
3 299. 466 2 120. 620 7 149.733 1
e i 199. 929 2 258.502 2 99. 863 8
AT AT i Xpi ps F
1 565.110 0 65. 11 5 875.5
2 559.120 0 59.12 5929.5
3 569. 820 0 69. 82 5 889. 6
SN 558.295 2 58. 30 5672.6
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Figure 1 The comparison of fitness evolution curves
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