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Application of Parallel PSO Algorithm based on PC Cluster System for Solving
Optimal Power Flow Problem
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Abstract - The optimal power flow(OPF) problem was introduced by Carpentier in 1962 as a network constrained
economic dispatch problem. Since then, the OPF problem has been intensively studied and widely used in power system
operation and planning. In these days, OPF is becoming more and more important in the deregulation environment of
power pool and there is an urgent need of faster solution technique for on-line application. To solve OPF problem, many
heuristic optimization methods have been developed, such as Genetic Algorithm(GA), Evolutionary Programming(EP),
Evolution Strategies(ES), and Particle Swarm Optimization(PSQO). Especially, PSO algorithm is a newly proposed
population based heuristic optimization algorithm which was inspired by the social behaviors of animals. However,
population based heuristic optimization methods require higher computing time to find optimal point. This shortcoming is
overcome by a straightforward parallel processing of PSO algorithm. The developed parallel PSO algorithm is
implemented on a PC cluster system with 6 Intel Pentium IV 2GHz processors. The proposed approach has been tested
on the IEEE 30-bus system. The results showed that computing time of parallelized PSO algorithm can be reduced by
parallel processing without losing the quality of solution.
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' 1 6-node PC Z2{AE AlAH 2] AlQE
Table 1 Specification of 6-node PC cluster system

CPU Intel 2.0 GHz
M/B Leotec PAXFA
Chipset - VIA P4X266A
RAM DDR-SD RAM 256 MB
HDD Samsung 40GB 5600rpm
NIC 3Com 3CSOHO 100-TX
Network .
Switch 3Com 3C16465C Switch
0Ss Windows2000server, Windows2000pro
MPI Lib. MPICH 1.25
Compiler Visual C++6.0
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Table 2 Generation data

I%%S PGmin Pcr;nax énin S glax Cost coefficients
(MW) | (MW) | (MW) | (MVA)| 3 b c
1 50 200 -20 250 0.0 | 200 |0.00375
2 20 80 -20 100 0.0 1.75 10.01750
5 15 50 -15 80 0.0 1.00 [0.06250
8 10 35 -15 60 00 | 325 |0.00834
11 10 30 -10 50 0.0 | 3.00 |0.02500
13 12 40 -15 60 0.0 | 3.00 [0.02500

a3 10 PC EdAE AlAY
Fig. 10 PC cluster system
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Table 4 Results of tap ratio of transformer

Wyl W3 | 1(4-12) 2(6-9) 3(6-10) | 4(28-27)
Wty 9 8| 0.9933 1.0241 0.9526 0.9815
T 5 MYPBZEUAM Tl
Table 5 Results of shunt capacitor
Bus HYFEAA Bus AL EdA
No. 4 ZF 0w No. =9 #Fpw
10 0.009681 21 0.035668
12 0.022531 23 0.042323
15 0.023112 24 0.025306
17 0.023322 29 0.046592
20 0.034603 -

k3 6 Y¢Ud™7| 2ol Mot fEdY £, UM™y|®
Table 6 Result of generators

Bus No. | Voltage ( pu)| Pc (MW) | Cost ($/hr)
1 1.083 176.95 471.33
2 1.059 48.63 126.50
5 1.030 21.36 49.89
8 1.036 2167 74.37
11 1.074 - 11.83 38.99
13 1.067 12.03 39.73
Total - 292.49 800.81
a00.00

Total cost ($/hr)

3™ 11 Ao g WY HakFol

10

20 0
Ceneration

Fig. 11 Evolution process of parallel PSO algorithm
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Table 7 Comparison of generation cost

EAH - ($/hr)

z2An 2 SPPSO RPPSO
(th)

Min Max Ave Min | Max | Ave

800.70 | 801.10 | 800.84 | 800.70 | 801.10 | 800.84
800.72 | 801.06 | 800.75 | 800.66 | 800.97 | 800.92
800.76 | 800.99 | 800.87 | 800.78 | 801.11 | 800.95
800.72 | 800.98 | 800.88 | 800.75 | 801.17 | 800.96
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Table 8 Comparison of execution time

T2 A GAAZE (sec)
() SPPSO RPPSO
1 47.98 4798
4 12.26 1217
5 9.94 9.74
6 8.59 8.24
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Fig. 12 Ratio of executlon time between SPPSO and
RPPSO
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