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Abstract:

Electric vehicles represent a promising future in terms of decreasing CO2 emission and reliance on
fossil fuels. Electric vehicles get energy for driving from power grid through charging facilities. There is
a valid concern that numerous electric vehicles charging will impact grid reliability and peak demand. It
is critical to find out the natural coincidence between the original peak electricity demand and the hours
during which electric vehicles are plugged in. The power demand of electric vehicles follows some
probability distribution with the randomness of plug-in time, depth of distance, charging power etc.
This paper aimed to propose a method to calculate the probabilistic of power demand in time scale.
Driving data of conventional internal combustion vehicles was used to estimate the possible feature of
electric vehicles. A statistical method was provided to model the aggregated power demand for electric
vehicles with several critical stochastic factors considered. And Mont Carlo simulation was used to get
the statistical values of power demand during one day. For instance, the additional power demand from
varying levels of electric vehicles penetration was added to the load curves on a summer day in two
cities of China. The natural charging scenarios indicate that the charging needs of electric vehicles
increase the peak demand of power grid. It is suggested to optimize electric vehicle charging through
smart grid technologies and demand-side management. This paper is a basic work to assess the
impacts of electric vehicle charging on power grid. This paper also provides basis to design the control
strategies for electric vehicles charging management.
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