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Fig.1 Flowchart of proposed algorithm
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Tab.1 Cost coefficients of power generation
and active power capacities

KA @ b; ¢ P P
1 10 200 100 0.5 0.02
2 10 150 120 0.6 0.03
3 20 180 40 1.0 0.05
4 10 100 60 1.2 0.06
5 20 180 40 1.0 0.05
6 10 150 100 0.6 0.03

F2 RENKEZWETFRY
Tab.2 Environmental influencing factor
coefficients of generator

KL @ B; Yi & A;

0.04091 -0.05554 0.06490 0.000200 2.857
0.02543 -0.06047 0.05638 0.000500 3.333
0.04258 -0.05094 0.04586 0.000001 8.000
0.05326 -0.03550 0.03380 0.002000 2.000
0.04258 -0.05094 0.04586 0.000001 8.000
0.06131 -0.05555 0.05151 0.000050 6.667
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Tab.3 Optimal generation cost obtained by
different algorithms

b : i :
FDCPSO FDCGA FDCBBO
1 0.0200 0.0200 0.1066
2 0.2354 0.2813 0.2683
3 0.5085 0.3305 0.3618
4 0.8676 0.9284 0.9129
5 0.4202 0.4203 0.3870
6 0.2155 0.2868 0.2306
KA/ ($-h™") 508.7323  508.0747  507.9543
WM T/ (t-h ™) 0.2244 0.2262 0.2231

x4 FAREEMSRANEZWETF
Tab.4 Optimal environmental influencing factor
obtained by different algorithms

. o Py,
S FDCPSO  FDCGA  FDCBBO
1 02796 03434 03078
2 04095 04178 03692
3 04738 04110 04043
4 02313 02617 02902
5 04008 04161 04504
6 04722 04171 04192
BHRA/($-h) 5503854 5487332 5432179
WEMWET/(-h) 01981 01977 0.1977
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Tab.5 Maximum of generation cost and environment
influencing factor for different total thermal loads

Py JINA/($ -0 AW E T/ (t-h™)

30% Py 231.6893 0.2495
50% P, 348.0268 0.2385
80% Py 509.1032 0.2207
85% Py 542.4951 0.2202
90% P, 631.1519 0.2150
100% P, 636.7370 0.2188
150% P, 841.0832 0.2310
200% P, 1071.2300 0.2433
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Fuzzy-dominance combined biogeography-based optimization algorithm and
its application in dispatch of power system with wind farm
ZHAO Jian,GONG Qingwu,CHEN Daojun,LIU Dong
(School of Electrical Engineering, Wuhan University, Wuhan 430072, China)

Abstract: A bi-objective optimal dispatch model of power system with wind farm is established,i.e. power
production cost and environment impact. The fuzzy-dominance method is employed to convert the bi-
objective function into single criterion,and the BBO(Biogeography-Based Optimization) algorithm combined
with fuzzy-dominance method is proposed to solve the model. The applicability and superiority of BBO
algorithm are verified by the comparison among BBO algorithm,PSO algorithm and GA combined with same
dominance method. Case analysis shows that,within the reasonable range of wind power penetration,the
grid-connected wind power improves significantly the economy of power production according to the optimal
dispatch strategy,but it is not the decisive factor in environmental improvement.
Key words: biogeography-based optimization algorithm; wind power; optimization; Pareto optimal; models
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