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Research on power flow optimization based on multi-objective artificial bee colony algorithm

LIU Qianjin, XU Huiming, SHI Chao
(School of Electric Power, South China University of Technology, Guangzhou 510640, China)

Abstract: Taking the minimum pollutant emission and active loss as objective functions, this paper builds a
multi-objective optimization model for power flow optimization of power system. In the proposed algorithm, an external
archive of non-dominated solutions is kept which is updated at each iteration. Moreover, a method based on fuzzy set
theory is employed to extract one of the Pareto-optimal solutions set as the best compromise one to provide the scientific
decision basis for decision-makers. Simulation of IEEE-30 bus system and IEEE-57 bus system testify that this algorithm
can avoid the local convergence effectively compared with other multi-objective optimization algorithm.
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Table 2 Optimal results

NSGA-II MOABC
AR R L R AR LR AR R L R AR LR
P 0.665 9 0.672 9 0.672 6 0.624 7 0.529 1 0.603 9
P, 0.652 9 0.645 7 0.646 1 0.694 5 0.786 8 0.7145
Ps 0.50 0.50 0.50 0.499 7 0.174 7 0.50
Py 0.35 0.35 0.35 0.349 1 0.2327 0.349 8
P 0.30 0.30 0.30 0.299 3 0.2759 0.299
P13 0.40 0.40 0.40 0.40 0.145 8 0.399 3
|4 1.058 1.061 1.061 1.055 1.062 1.063
Vs 1.052 1.051 1.051 1.049 1.056 1.056
Vs 1.028 1.029 1.029 1.030 1.028 1.036
Vi 1.039 1.039 1.039 1.039 1.040 1.041
Vi 1.006 1.024 1.021 1.10 1.10 1.094
Vi3 1.10 1.10 1.10 1.042 1.068 1.046
Teo 1.003 4 0.995 6 0.994 3 1.0123 1.021 6 1.016 5
Ts-10 0.904 9 0.909 6 0.909 1 1.052 3 1.022 7 1.016 7
Ty 1.087 2 1.077 2 1.077 1 1.005 3 1.016 3 1.003 7
Tas.27 0.969 9 0.969 6 0.969 7 0.989 7 0.978 6 0.987 5
Ocio 0.0102 0.008 3 0.008 6 0.050 0.05 0.05
Qe 0.047 0 0.046 9 0.046 9 0.036 4 0.043 2 0.05
Qeis 0.048 4 0.048 1 0.048 1 0.05 0.043 5 0.05
Qc17 0.049 3 0.045 6 0.045 4 0.05 0.05 0.05
Q20 0.049 9 0.047 5 0.047 4 0.05 0.05 0.046 8
O 0.047 6 0.049 9 0.049 7 0.05 0.05 0.047 6
o 0.049 6 0.0459 0.046 0 0.039 8 0.037 6 0.039 6
O 0.002 3 0.022 0.002 2 0.047 3 0.05 0.05
Q29 0.004 8 0.004 4 0.004 4 0.030 7 0.020 9 0.032 8
M /MW 3.48 3.46 3.47 3.32 3.18 3.26
15 G AR B/ (1/h) 0.205 4 0.205 5 0.205 5 0.205 4 0.207 2 0.205 6
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Fig. 3 Pareto optimal solution set obtained from different
algorithms for IEEE-57 bus system
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