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The Impaction of the Development of Electric Vehicle on  
Grid-Level Energy Storage System in Taiwan

Yu-Ching Huang1*     Jyh-Jun Chen2     Fu-Kung Ko3

ABSTRACT

In order to reduce environmental pollution caused by traditional fossil fuels, the government is 
actively to promote the use of EEVs (Energy Efficient Vehicles). The development of electric vehicles 
is most rapidly among EEVs and has attracted the attention all over the world. The key part of electric 
vehicles is battery whereas the research institutions all over the world have great differences in the 
estimation of vehicle battery prices. Therefore, this study designs reference case scenario, conservative 
scenario and positive scenario, and uses TIMES (The Integrated MARKAL-EFOM System) model to 
simulate the influence of differences in the cost of lithium batteries for vehicles and evaluate the influence 
of grid-level energy storage systems when lithium batteries apply in the form of V2G (Vehicle-to-Grid) for 
grid. Reference case scenario shows that regardless of carbon reduction, TIMES model chooses power mix 
dominated by fossil-fired plants, resulting in the effect on carbon emission reduction from electric vehicles 
is limited, and the development of grid-level energy storage system is also limited. Conservative scenario 
shows that lithium batteries will develop faster, and flow batteries can develop simultaneously with lithium 
batteries in 2025 by increasing the amount of stored electricity. Positive scenario shows that when the 
cost of lithium batteries drops rapidly, electric motorcycles and electric buses will develop in mid-term in 
Taiwan, and the development of flow batteries will be limited. It is recommended that the energy density 
of flow batteries should be improved, so that energy cost will be reduced to improve competitiveness. 
Suggestions for the development of electric vehicles and grid-level energy storage in our country are also 
addressed in this study.
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