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ABSTRACT

I ——

Mixed Integers Linear
Programming,

Electric Vehicles,
Uncertainty,
Unit commitment,

Renewable Energy Sources

The very low operation cost of wind power and solar energy and the increase in
greenhouse gas emissions and fuel prices have led to a simultaneous growth in the use
of renewable energy sources and electric vehicles. In this paper, a mixed integer linear
programming model is proposed for managing the thermal unit commitment in order to
minimize the operation cost and emission of pollutants in the presence of renewable
resources and electric vehicles with charge and discharge capability. Electric vehicles
with the capability of vehicle-to-grid can act as energy storage units in a smart grid and
can be connected to the grid as power sources in times of need. Therefore, in this paper,
an aggregator coordinates the charging and discharging of electric vehicles. On the other
hand, uncertainties in predicting the power produced by renewable resources complicate
the charge/discharge management of electric vehicles and unit commitment. Therefore,
the Monte Carlo simulation method is employed to model the uncertainty of wind and
solar powers and load demand. Simulation results show that the proposed linear model
minimizes the total operating cost of generating units and their emissions, while
reducing the time to reach the optimal solution, significantly.
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! Electric vehicle

2 Vehicle to grid

3 Dynamic programming

# Priority list

5 Lagrange relaxation

¢ Mixed integer linear programming
7 Fuzzy logic

8 Ant colony

? Genetic algorithm

10 Particle swarm optimization

! Chemical reaction

12 Shuffled frog leaping algorithm
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3 Augmented-weighted g-constraint

* Self-adaptive differential evolution method
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