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ABSTRACT As renewable energy generation is expanding, technology (Electric Vehicles, Energy Storage Systems, etc.) is being
developed to respond to the variability of renewable energy and improve the grid stability. This study analyzed the effects of EV
expansion on both renewable energy variability and power system flexibility. The scenarios were based on the combined modeling
for the electric and transport sector. As a result of modeling, EV expansion has contributed significantly to reducing curtailment. The
RE20% (Renewable Energy Power Generation Share 20%) scenario did not result in curtailment when EV reached 3 million units.
The RE30% Scenario showed that EV reached 7 million units or other ESS technologies should be applied together to reduce
curtailment significantly. This modeling considered smart charging. In reality, other charging types are more common than smart
charging. Various institutional devices and polices will be needed to realize that. In addition, it will be necessary to study the unique
characteristics of transportation.
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Fig. 1. Global EV Scenarios
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Source : BNEF(2018)
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Table 1. EV Forecast by Organization

EV Target in 2020—2030

* 5 million EVs by 2020, including 4,6 million
PLDVs, 0,2 million buses and 0,2 million trucks,

"

China | | \EV sales share: 7—10% by 2020, 15-20% by
2025 and 40-50% by 2030,

India * 30% EV sales by 2030

* 100% BEV sales for urban buses by 2030

Scenario | EV Sales (Units) | Target Year
RTS 120 million
TIEA 2DS 160 million 2030
B2DS 200 million
Morgan Stanley - 1 billion 2050
- 30 million 2030
Bloomberg
600 million 2040

Germany | * 1 million EVs sales by 2022
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Source : IEA(2018)
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Japan | ¢ 20—-30% EV sales by 2030

* 100% EV sales in PLDVs, LCVs and urban buses

Norway by 2025

us * 3.3 million EVs 8 States combined by 2025%

Korea | ¢ 3 million EVs sales by 2030

*California, Connecticut, Maryland, Massachusetts, New
York, Oregon, Rhode Island, Vermont,

Source : IEA(2018)
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