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Abstract:

With the increasing development of human science and societies as well as increased air
pollution and global temperature, the need for renewable energy and electric vehicles has
increased more than ever. Wind farms, as well as solar cells have a special place because
of their greater production capacity, more general acceptability and cost-effectiveness.
The main challenge in RESs development is uncertainty in their generation due to lack of
continuous availability of adequate wind speed and solar radiation during 24 hours of day.
In this paper, a mixed integer linear programming (MILP) model is proposed for power
system probabilistic scheduling considering electric vehicles and RESs. In the proposed
model, autoregressive moving average (ARMA) approach is employed to generate
scenarios for wind speed and solar radiation. Besides, a technique based on Kantorovich
distance matrix is employed to reduce the generated scenarios. Conditional value at risk
(CVvaR) method is used for management and analysis of risks due to the system
uncertainties. Moreover, the efficiency of electric vehicles batteries to cover the
uncertainties of RESs is evaluated. Furthermore, the optimal placement of Vehicle to grid
(\V2g) stations and RESs (wind and solar farms) are determined. Modified IEEE 24-bus
test system including two wind farms, three solar farms and three VV2g stations is studied
to verify the effectiveness of the proposed model. Results of simulation in Gams software
environment demonstrate that the power stored in VV2g stations play an effective role in
covering the uncertainties of wind and solar farms power generation.

Keywords: Probabilistic scheduling, Electric Vehicle, Scenario, Renewable energy
resources, Risk management.
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