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Abstract

The concept known as Vehicle-to-Grid (V2G) is to provide power to help balance loads by charging at night when demand is
low and sending power to the grid when demand is high. Therefore, it is important to model the cost-benefit characteristics of Electric
vehicle(EV)’s operation considering the negawatt market in real time. This paper proposes a methodology to formulate the various
costs and economic benefits for sending the EV’s power back to the grid, including a concept of inconvenience costs caused by
operating the EV as a battery. This paper also introduces the general decision-making process based on the cost-benefit analysis in
order to simulate the reasonable participation of V2G service. In the case study, it is confirmed by two-case simulations that the
proposed approach is useful to help EV owners’ decision-making. In the future, it is expected that the proposed methodology can be
used as a decision-making guideline to help prepare the EV’ power transmission.
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Fig. 1. Outline of Cost- benefit Analysis for V2G
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Fig. 2. Outline of the negawatt market in Korea
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Fig. 3. Decision-making process based on the cost-benefit
analysis to participate in V2G service
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Fig. 4. Cost-benefit analysis for V2G (Case I - Step 1 in Fig. 3)
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