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Integrated Model of Inventory and Waiting Time
in EV Battery Switching Stations

Yong Won Seo*

m Abstract =

Battery switching EVs are considered to be a promising alternative to overcome long charging time problems in
the EV adoption. The purpose of this research is to develop integrated model for battery inventory and battery switching
waiting times. Due to complexity of exact analysis, a practical approximation method is developed, which provides
close results to exact values. Numerical experiments show that there exist trade-offs between the battery inventory
level and the number of switching stations. The proposed model can be applied to evaluate and select the minimum
cost alternative in implementing the battery switching stations.

Keyword : Electronic Vehicle, Battery Switching, Battery Inventory, Waiting Time, Integrated
Model
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S N Exact Approx Gap
ElTq] SL E[Tdl SL E[Tq] SL
10 3% 455 0.89 431 0.90 0.24 0.01
10 397 4.65 0.89 4.23 0.90 0.42 0.01
10 398 431 0.90 4.16 091 0.15 0.01
10 39 4.04 0.90 4.09 091 0.05 0.01
10 400 4.00 0.90 402 091 0.02 0.01
20 169 3.86 0.89 3.33 091 0.4 0.01
20 170 3.88 0.89 313 091 0.75 0.02
20 171 3.65 0.9 294 0.92 0.71 0.02
20 172 3.23 091 217 0.92 0.46 0.02
20 173 3.03 091 2.61 0.92 0.42 0.01
30 108 415 0.88 214 093 2.01 0.05
30 109 3.73 0.89 1.90 094 1.83 0.05
30 110 3.38 0.9 1.68 094 1.70 0.04
30 11 2.9 091 1.49 0.95 1.49 0.04
30 112 2.9 0.92 1.33 0.96 1.61 0.04
40 8 3.70 0.83 0.48 0.98 321 0.10
40 86 3.39 0.89 0.40 0.9 2.98 0.10
40 87 3.18 0.90 0.33 0.9 2.84 0.09
40 88 3.04 0.90 0.28 0.9 2.17 0.09
40 89 2.9 091 0.23 0.9 21 0.08
50 & 3.38 0.89 0.00 1.00 3.37 0.11
50 83 3.23 0.89 0.00 1.00 3.23 0.11
50 34 3.16 0.90 0.00 1.00 3.16 0.10
50 & 3.00 0.9 0.00 1.00 3.00 0.10
50 86 2.90 091 0.00 1.00 2.90 0.09
average(for all 286 cases) 1.39 0.04
std. dev.(for all 286 cases) 1.90 0.06
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