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Abstract

This paper presents an economic load dispatch of power systems to minimize cost of fuel using a combination
of a particle swarm optimization (PSO) and a gravitational search algorithm (GSA), called Hybrid PSO-GSA. The
results are tested under an equilibrium point of load conditions and investigated through a quadratic cost function and
a total power loss function. In this study, both IEEE 14 Bus and IEEE 30 Bus power system models are tested and
used to evaluate the performance of the proposed method. The simulation results of both cases are compared with PSO
and GSA. In IEEE 14 Bus system, the test result in fuel cost as obtained by using thegpseposed Hybrid BSO-GSA
method is 0.02 percent lower than that obtained by using PSO method, and 0.24 percpfit loyet than thHat obtained by
GSA method and in IEEE 30 System, the test result in fuel cost as obtained by using the proposed Hybrid PSO-GSA
method is 0.08 percent lower than that obtained by using PSO Method, amd 0! 32 perecrifilowertian that obtained by
GSA method. Therefore, this paper indicates the effectiveness of the Hybridd?SO- GSA method not only capable of

increasing the performance of power systems, but also decreasing fuel cosheffectively.

Keywords: Economic Load Dispatch of Power System, Particle Swarm Optimization, Gragyftational Search Algorithm
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R, (MW) 40.0000 36.5720 36.2878 36.0154

P, (MW) 0 28.5757 27.0942 28.5625

R (MW) 0 0 0 0

R (Mw) 0 8.5186 9.679 8.1954
Total Power Output (MW) 272.3933 267.8022 268.3339 266.6189

s =P —D(MW) 13.3933 8.8075 9.3342 7.6189

Total Generation Cost ($/h) 8171.7331 8062.9204 8080.4029 8060.9569
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P =1.6039MW
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Unit Power NR PSO GSA
R (MW) 25.9738 41.5769 44.246
R, (MW) 60.9700 55.0153 57.5766
Rs(MW) 37.0000 16.1973 17.587 4785
P, (MW) 21.5900 22.8331 &17.112 21.1548
P (MW) 19.2000 16.2648 722 16.0531
P, (MW) 26.9100 39.68 33.3 39.7512
Total Power Output (MW) 191.6438 1 2.1300 190.8039
Res =R —D(MW) 2.4438 2.38 9300 1.6039
Total Generation Cost ($/h) 593.4522 575.05 576.4553 574.5862
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NR Diff. PSO Diff. GSA Diff.

it Po

Difference (%’ 28aY) Difference (%ﬂﬂﬁz) Difference (% 28a)

P

s = P 5D (MW) 57744 43.11 1.1886 13.50 1.7153 18.38

Total Generation Cost ($/h) 110.7762 1.36 8062.9204 0.02 8080.4029 0.24

M31ah 4 1WSeufounNanINITNAToD Y095TUUNIATF W IEEE 30 ae

NR Diff. PSO Diff. GSA Diff.

Unit Power v v v
Difference (Fo810%) Difference (308a2) Difference (I08101%)
R =R —D(MW) 2.4438 3437 0.7777 32.65 1.3261 45.26
Total Generation Cost ($/h) 18.8660 3.18 0.4722 0.08 1.8691 0.32
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