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The Research on Capacity Optimization of “ Wind-Photovoltaic”
Hybrid Power System Based on GBMMAS Algorithm
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Abstract: The research focus on the optimization of components capacity of “Wind-Photovoltaic” hybrid
system under the premise of reliable power supply. A Graph-based “Max-Min” Ant System algorithm
(GBMMAS) has been proposed to optimize levelized cost of energy (LCE) of system under the premise
of certain loss power supply probability (LPSP) , and finally figured out system components capacity cor-
responding to minimized LCE. The simulation and operation results show that the optimization algorithm
proposed is effective, the optimization results is reasonable and feasible.
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Fig. 1 Configuration of “Wind-Photovoltaic” hybrid system
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Fig. 2 Flow chart of GBMMAS
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Table 1 Weather Data of Zhuhai on Dec. 2007

F 4 BWC XL 1 QU1 & BHLETTSH
Table4 Parameters of wind turbine generator BWC XL. 1

MR/ HEERE/  WE/ FHR MR/ HERE, RE FHER
b kWhem™) (ms™) BE/C  h kWhm™) ms™") E/C

U/V V./(ms™) V. /(ms™) V./(ms™) P/W P./W
24(DC) 3 25 11 1000 1 300

30 9.1 15.1 26 26 7 12
30 9.7 14.1 27 24 11 11.9
25 11.9 13.8 28 25 53 12
29 12.5 13.4 29 22 8.4 11.9
26 14.1 12.9 30 26 7.5 11.7
31 13.7 12.8 31 20 7.6 11.9
29 131 12.1 32 25 6 12.2
28 154 12.2 33 20 6.4 12.1
31 7.8 12.2 34 64 6.5 12.6
10 35 12 12 35 144 87 13.4
11 8  10.1 11.4 36 216 8.9 14
12 121 11 123 37 213  12.4 14.8
13 209 10.3 12.2 38 157 11.4 14.4
4 169 13.6 11.7 39 127 8.8 14
15 171 7.1 12.1 40 124 11.4 14.1
16 118 9.8 11.4 41 116 9.9 14.1
17 112 13.4 11.2 42 219 13.1 14.7
18 74 12.1 11.2 43 72 11.4 14.3
19 53 10.5 11.5 44 36  10.7 14.1
20 31 11.5 11.4 45 27 9 14
21 33 8.9 11.6 46 33  10.3 14.6
2 R 8.6 11.9 47 32 9.7 14.8
23 23 3.9 11.8 48 29  10.5 15.3
24 28 6.2 12 49 29  11.7 15.4
25 25 56 12 50 37  14.1 15.5
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Table2 Parameters of PV module S —~125C

U,/v 1/A v./V  L./A P, /W

max max

' 46.8 3.55 39 3.21 125

F 3 EFh CMF -500C %
Table3 Parameters of lead-acid battery GMF —500c

Cr/Ah usv DOD/ %
500 2 90 80

n clmrgc/%
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Table5 Iterations of convergent solutions in

50 optimization procedures

A
1-10 5 10 15 12 31 2 3 3 10 1

11-20 4 14 8 22 1 2 59 11 5 25
21 -30 1 13 16 20 4 46 14 4 1 10
31-40 25 2 1 4 11 9 73 12 4 47
41-50 5 3 2 47 4 3 6 3 2 1
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Fig. 3 Probability distribution of iterations
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Fig. 4 Optimization procedure of GBMMAS
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Table 6 System optimization result on LPSP* =2%

Ny » Ny Ny p LCEJT/kWh  LPSP*/%
1 7 1 0. 664 9 1.94
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