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Fig.1 Equivalent circuit model of ultracapacitor
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Fig.3 Output power of wind generation
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Fig.4 Output power of solar generation
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Tablel Annual generated energy and load demand

kWh
A AR PNE g EAT A
1 277.68 31.39 294.5 1457
2 238.56 37.88 266 10.44
3 243.40 54.87 285 13.27
4 240.41 60.63 285 16.04
5 238.52 69.93 294.5 13.95
6 222.29 67.07 285 4.36
7 208.89 65.03 294.5 -20.58
8 205.86 62.02 285 -17.12
9 205.73 59.92 285 -19.35
10 236.32 43.69 294.5 -14.49
11 265.42 31.47 285 11.89
12 310.71 26.74 294.5 42.95
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Capacity optimization of hybrid energy storage unitsin wind/solar
gener ation system

Wu Hongbin, Chen Bin, Guo Caiyun
(Photovoltaic System Research Center of Ministry of Education, Hefei University of Technology, Hefei 230009, China)

Abstract: Through allocating suitable capacity of battery-ultracapacitor hybrid storage unit, the continuity and reliability
of wind-solar complementary generation system could be improved. Based on the steady-state models of wind power,
solar power, battery and ultracapacitor, the capacity optimization model of the battery-ultracapacitor hybrid system was
established in this paper. Considering various constraints, the multi-objective optimization functions of battery-
ultracapacitor hybrid system were proposed and solved with the genetic agorithm. With the example system, it
demonstrated the correctness and validity of the proposed models and algorithms. The method can provide a reference
for the capacity optimization of hybrid energy storage unitsin wind/solar generation system.

Key words. wind-solar complementary generating system, hybrid energy storage, battery, ultracapacitor, capacity
optimization, genetic algorithm



