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The Effects of Penetration of the Electric Vehicles on the Electric Power Grid in
the Jeju Island
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(Seong-Bo Oh - Gae-Myoung-Lee + Choong-Gu Hwang)

Abstract - The Jeju Special Self-Government Provincial Government has made the plan penetrating gradually electric
vehicles(EVs) in the Jeju Special Self-Government Province(Jejudo). However the effects of EVs penetration on the
electrical grid of the Jejudo is not reported. In this paper the yearly electric energy consumed by the EVs was calculated
and the effects of the EV penetration on the peak power of the grid were analyzed in the Jejudo for the future 10 years,
and we hope that our study results will help the governors realize the EVs penetration plan in the Jejudo . The
calculation results show that the rate of the electric energy used by the EVs will become to 2.9% at its maximum at the
2017 year when the penetration rate of EVs in passenger cars becomes 10%, and the rate of the electric energy
consumed by the EVs will become to 9.4% at its maximum at the 2020 year when the penetration rate of EVs in
passenger cars becomes 30%. The concepts of smart-charging capacity and 100%-valley—filling charging capacity of the
grid were defined and calculated for the Jeju Grid, and the grid was analyzed to have the sufficient EV charging

capacity until the 2022 year.
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Table 3 The estimation the number of EVs to be
penetrated in the Jeju Special Self-Government
Province
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Table 4 The average daily driving
passenger cars in the Jeju Special Self-Government
Province
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Table 5 The estimation of the electrical energy consumed
during 1 year by the EVs in the Jeju Island
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Fig. 1 The EVs penetration rate and estimation of the
electrical energy consumed during 1 year by the
EVs in the Jeju Special Self-governed Province
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