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Fig.4 Variation trend of benefit increment with
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Table 3 Best configuration of BESS in different initial SOCs

Wtk SOC i TI/MW % /(MW « b #zs i /{20

0.3 10 43.125 86.250 0.060
0.4 10 43.250 86.500 0.080
0.5 10 43.250 86.500 0.101
0.6 10 122.625 245.250 0.140
0.7 10 115.250 230.500 0.193
0.8 10 115.250 230.500 0.227
0.9 10 115.250 230.500 0.213
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among calculation scenarios
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Fig.6 Convergence curves of country power of
ICA and improved ICA
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An Optimization Model of Battery Energy Storage System Configuration to Improve Benefits of Wind Farms

XU Guodong', CHENG Haozhong', FANG Sidun', MA Zeliang®, ZHANG Jianping®, ZHU Zhonglie®
(1. School of Electronic Information and Electrical Engineering, Shanghai Jiao Tong University, Shanghai 200240, China;
2. East China Branch of State Grid Corporation of China, Shanghai 200120, China)

Abstract: More benefits can be earned for wind farms integrated with a battery energy storage system (BESS) by improving the
acceptance of wind power. Firstly, this paper proposes a double optimization model for battery energy storage system
considering grid structure. The optimal configuration node, power, capacity of BESS are determined with the aim of
incremental benefits maximization for wind and storage joint system compared with wind farms only considering system
security constraints in the outer planning model. The benefits maximization of wind and storage joint system is chosen as the
objective function, and the output of generating units, wind farm, BESS as decision variables. In the constraints, power
balance, spinning reserve, power and capacity of BESS are considered in the inner optimization model. A numerical
optimization algorithm, which is based on an improved empirical competition algorithm is proposed to calculate the model.
Finally, the validity of this model is verified in an improved IEEE 118-node system. Case results suggest that the best
configuration of BESS can increase wind farm benefits, meanwhile both benefits increments and the improvement of abandoned
wind show an increasing trend with reduction in investments or the increase in grid price. Furthermore, an appropriate initial
capacity of BESS is able to improve the benefits of composite BESS and wind generation system. And on the premise of
guaranteed convergence, the improved empirical competition algorithm can effectively increase the computing speed compared
with the traditional one.
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