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A modified hybrid PSO-BBO algorithm for dynamic economic dispatch

CHEN Zhen, HU Zhi-jian
(School of Electrical Engineering, Wuhan University, Wuhan 430072, China)

Abstract: Dynamic economic dispatch (DED) problem is the classic multivariable, nonlinear, strong constrained optimization
problem in the area of power system operation and control. To solve this problem, a hybrid Particle Swarm Optimization (PSO)
and biogeography-based optimization (BBO) new algorithm is proposed. And the improved method is applied in 10 unit systems
for a period of 24 hours. The simulation is done in the two cases with and without considering the net loss, and the simulation
results are compared with the results of particle swarm optimization algorithm and the biogeography-based optimization algorithm
and the results of other six intelligent algorithms’ referred in the literatures, which verify the validity and the improvement in the
capability of finding the best of the improved algorithm.
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Fig. 1 Linear migration model
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Fig. 2 Cosine migration model
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Table 1 Generation schedule obtained by the PSO-BBO algorithm for case-1

MW
I Bt Py P, P3 Py Ps Ps Py Py Py Pio Proad
1 150 309.5 73 60 73 119 129.5 47 20 55 1036
2 150 309.5 93.56 60 122.9 122.4 129.6 47 20 55 1110
3 226.6 309.5 164.9 60 122.9 122.4 129.6 47 20 55 1258
4 303.3 309.5 186.4 60 172.7 122.5 129.6 47 20 55 1406
5 379.9 309.5 183.8 60 172.8 122.5 129.6 47 20 55 1480
6 456.5 309.5 205.3 60 222.6 122.5 129.6 47 20 55 1628
7 456.5 309.5 279.3 60 222.6 122.5 129.6 47 20 55 1702
8 456.5 389.5 323.2 60 172.7 122.5 129.6 47 20 55 1776
9 456.1 396.8 328.1 110 222.7 158 129.7 47.13 20.57 55 1924
10 456.5 460 330.7 160 222.6 160 129.6 47 50.57 55 2072
11 456.5 460 340 193.3 222.6 160 129.6 77 52.06 55 2 146
12 456.5 460 340 241.2 240.3 160 129.6 85.31 52.06 55 2220
13 456.5 396.6 303.1 241.2 222.6 160 129.6 85.32 22.12 55 2072
14 453.5 396.8 296.1 192.2 172.6 123.8 129 84.75 20.22 55 1924
15 379.9 396.8 283.3 180.8 122.9 122.4 129.6 85.31 20 55 1776
16 303.2 316.8 317.8 130.8 73 122.4 129.6 85.31 20 55 1554
17 226.4 309.5 297.5 111.9 122.3 122.5 129.6 85.3 20 55 1480
18 303.3 309.5 310.2 120.4 172.3 122.5 129.6 85.31 20 55 1628
19 379.9 389.5 301.1 120.4 172.7 122.5 129.6 85.31 20 55 1776
20 456.5 460 312.6 170.4 222.6 160 129.6 85.31 20 55 2072
21 456.5 396.8 315.3 120.4 222.6 122.5 129.6 85.31 20 55 1924
22 379.9 316.8 275.8 70.42 172.7 122.4 129.6 85.31 20 55 1628
23 305.1 237.9 195.8 60 122.7 120.4 129.2 85.44 20.43 55 1332
24 226.6 2223 189.7 60 73 122.5 129.6 85.31 20 55 1184
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Table 2 Comparison of results of different algorithms for case-1

vk e/ MR PR
IS /I
PSO 1022 135.766 1023 093.888
BBO 1019 785.887 1019 548.547
DE-BBO 1018 922.675 1019 283.196
PSO-BBO 1018 478.220 1018 833.370
CSADHS(Proposed)® 1018 681.872 1018 718.461
CSAPSQ! 1018 767.000 1019 874.000
CDE method 3" 1019 123.000 1 020 870.000
ICPSO™4 1019 072.000 1020 027.000
AHDE™! 1020 082.000 1 022 476.000
Proposed IPSO'*! 1023 807.000 1 026 863.000
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Fig. 4 Convergence characteristic curve of three algorithms
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