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Abstract

As the spreading speed of electric vehicles increases rapidly, those are expected to be able to use them as flexible resources in the power
system beyond the concern for the supply of its charging power. Especially when the Renewable Energy sources (RES) which have no intrinsic
control capability have replaced the synchronous generators more and more, the power system needs to secure the additional frequency
control resources to ensure its stability. However, the feasibility of using electric vehicles as the frequency control resources should be analyzed
from the perspective of the power system operation and it requires the existing simulation frameworks for the power system. Therefore, this
paper proposes the grid connected modeling of the primary frequency control provided by electric vehicles which can be integrated into the
existing power system model. In addition, the proposed model is implemented considering technical performances constrained by the
characteristics of the Vehicle-Grid Integration (VGI) system so that the simulation results can be accepted by the power utilities operating the
power system conservatively.
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——frequency used EV's frequency response  — —ideal EV's frequency response
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