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Abstract: This paper presents a novel algorithm, oriented search algorithm (OSA), for reactive power opti-
mization of power system. OSA, the search-individual simulates human behavior as well as the search-object
(the optimal solution of the objective function) works like an intelligent agent that can transmit oriented in-
formation to search-individuals, models the communication between search-individuals and the search-object.
In order to verify the efficiency of the proposed algorithm, OSA is tested on IEEE 57-bus and IEEE 118-bus
power systems. The numerical results are compared with comprehensive learning particle swarm optimizer
(CLPSO) and adaptive genetic algorithm (AGA). The results show that OSA could find high-quality solutions
with more reliability and efficiency than other algorithms. Moreover, active power losses are decreased obvi-

ously.
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Figure 1. Algorithm Architecture
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Table 1. The results of IEEE 57-bus power system

NP=39; Runs=30; G=300
WARER 0SA CLPSO IAGA
Best (p.u.) 0.244 12 0.247 47 0.243 88
[Worst (p.u.) 0.247 54 0.260 75 0.268 17
Std. Dev 0.000 91 0.003 12 0.005 74
Mean (p.u.) 0.245 14 0.254 34 0.251 64
Time ( second ) 226.55 149.17 249.61
Best PSAVE (% ) 14.229 50 13.052 49 14.313 82
(Worst PSAVE (% ) 13.027 90 8.386 62 5.779 64
Mean PSAVE (%) 13.871 13 10.638 75 11.587 38

& 2. 1EEE 118 HIRAREMLER
Table 2. The results of IEEE 118-bus power system

NP=39; Runs=30; G=600

e 0SA CLPSO AGA
Best (p.u.) 1.150 9 1.2417 1.204 0
Worst (p.u.) 1.162 5 1.268 2 1.290 2
Std. Dev 0.002 71 0.007 77 0.020 48
Mean (p.u.) 1.1571 1.2542 1.246 5
Time ( second ) 563.44 388.39 782.05
BestPSAVE (%) 13.697 8 6.889 0 9.716 0
'Worst PSAVE (% ) 12.828 0 4.9019 3.2522
Mean PSAVE (%) 13.2329 5.9517 6.529 1
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& 3. IEEE 57 FIRARGFFTIEEH SBELEESR

Table 3. The optimal values of control variables for IEEE 57-bus power system

R R OSA CLPSO AGA
VG1 1 1.059 999 1.046 110 1.020 987
VG2 2 1.058 215 1.037 607 1.0194 36
VG3 3 1.044 823 1.024 108 1.001 154
VG4 6 1.037 700 1.007 045 1.007 224
VG5 8 1.057 273 1.032152 1.011 310
VG6 9 1.039 640 1.018 870 0.992 243
VG7 12 1.035 357 1.014259 1.006 596
KT1 4~18 0.992333 0.977 333 0.978 667
KT2 4~18 0.976 333 0.984 333 0.983 667
KT3 21~20 1.016 333 1.016 667 1.015 333
KT4 24~26 1.012333 1.037 333 0.995 333
KT5 7~29 0.969 667 0.960 000 0.992 667
KT6 34~32 0.955333 0.930 333 0.984 333
KT7 11~41 0.951 000 0.941333 0.975 000
KT8 15~ 45 0.969 000 0.954 667 0.994 333
KT9 14~46 0.952 667 0.941333 0.990 000
KT10 10~51 0.967 667 0.967 667 0.999 000
KT11 13~49 0.926 333 0.928 667 0.973 000
KT12 11~43 0.962 333 0.953333 0.997 000
KT13 40~ 56 1.017 667 1.004 000 0.979 667
KT14 39~57 0.983 000 0.992 333 0.979 333
KT15 9~55 0.976 333 0.986 000 0.999 667
oC1 18 5.649 600 5.651 200 6.492 800
0C2 25 3.513 600 4.684 800 4.081 600
0C3 53 3.579 200 3.654 400 4.161 600
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