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Table 2 Hourly electricity price and expected
battery swap demand

t A/[TE (KW-h)T] Nay || 1 Aa/[TC-(kKW-h)'] Ny,
1 0.765 5 13 1.087 8
2 0.765 3 14 1.087 6
3 0.765 3 15 1.087 5
4 0.765 5 16 1.087 14
5 0.765 6 17 1.087 20
6 0.765 10 18 1.269 15
7 0.765 15 19 1.269 10
8 0.765 13 1120 1.269 6
9 1.269 10 21 1.269 8
10 1.269 6 22 1.087 10
11 1.269 5 23 1.087 7
12 1.269 5 24 1.087 5
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Table 3 Operating data of BSS for two cases

M/(l) Ml(2> Wf” J, K, MI(I> M,(Z) W,(]) .]l KI
t/h t/h
1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2

1 50 50 0 0 0 0 3 7 122 11813 0 0 0 0 0 0 114 101 58 71
2 0 0 50 50 0 0 127 123 14 0 0 0 0 0 0 108 95 66 79
3 50 50 0 0 0 0 47 51 8 76115 0 50 0 0 0 0 103 90 72 35
4 0 0 50 50 0 0 42 46 83 79116 0 0 0 50 O 0 8 76 77 40
5 50 50 0 0 0 0 8 9 38 34117 0 0 0 0 0 0 69 106 91 54
6 0 0 50 50 0 0 76 80 44 40118 0 0 0 0 0 0 54 91 111 74
7 50 50 0 0 0 0 111 115 4 0 19 0 0 0 0 0 0 44 81 126 89
8 0 0 50 50 0 0 98 102 19 151([20 O 0 0 0 0 0 38 75 136 99
9 0 0 0 0 0 0 138 142 32 28 || 21 0 0 0 0 0 50 30 17 142 105
10 0 0 0 0 0 0 132 136 42 38122 0 5 0 0 0 0 20 7 150 158
11 0 0 0 0 0 0 127 131 48 44 || 23 0 12 0 5 0 0 13 0 160 156
12 0 0 0 0 0 17 122 109 53 49 |24 O 0 0 12 0 0 8 0 167 163
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Table 5 Comparison of calculating time among
IWO algorithm,GA and PSO algorithm

YT
2 i _ iE B A /s _

IWO 5% GA PSO ik

1 8265.35 2138.09 2057.85
2 8361.94 2172.77 2297.01
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Table 6 Comparison of calculating results among
IWO algorithm,GA and PSO algorithm 5
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Microgrid economic dispatch considering interaction with EV BSS
CHEN Si',ZHANG Yan',XUE Guiting’,SUN Weiqing’
(1. Department of Electrical Engineering,Shanghai Jiao Tong University,Shanghai 200240, China;
2. State Grid Beijing Mentougou Power Supply Company,Beijing 102300, China;3. School of Optical-Electrical and

Computer Engineering, University of Shanghai for Science and Technology,Shanghai 200093, China)
Abstract: In order to realize the operation optimization of microgrid when its ownership is distinct from that
of electric vehicle BSS(Battery Swap Station),a bi-layer optimization model is built for its economic dispatch.
In the upper-layer model,the microgrid dispatch centre is the decision-making body,taking the minimum
power supply cost as its objective;while in the lower-layer model,the owner of BSS is the decision-making
body,taking the maximum profit as its objective,which is a robust optimization model with the box set based
on the consideration of battery swap demand uncertainty. The interaction between the upper-layer and lower-
layer models is implemented via the particular electricity price offered by microgrid to BSS. The upper-layer
and lower-layer models are solved by the invasive weed optimization algorithm and the CPLEX software
respectively to obtain the output power of the controllable microsources and the particular electricity price for
mutual benefit. The analytical results for an middle-voltage microgrid show the rationality and validity of the
proposed model and algorithm.
Key words: microgrid; electric vehicles; battery swap station; optimization; economic dispatch; invasive
weed optimization algorithm; robust optimization with box set; models
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