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Abstract
In this research, an optimal recovery strategy for re-energizing the critical loads of the 

reconfigurable power distribution network in the presence of electric vehicles under the 
conditions of possible events has been proposed. In this regard, scattered production 
sources and electric car charging stations are used to supply the critical loads of the 
electricity distribution network (in case of outage). In order to more accurately model the 
behavior of electric vehicles in the process of recovering critical loads of the electricity 
distribution network, the limitations of the transportation network have been accurately 
modeled. The recovery strategy proposed in this research is presented in the framework 
of a two-level optimization problem. In the first level of this problem, the random location 
distribution of the cars in the transportation network is determined and then the optimal 
routing of the cars to the nearest charging station is done so that the cars can help to 
recover the load in the fastest time. In the second level, taking into account the possibility 
of changing the arrangement in the distribution network and discharging the batteries 
of the available cars, while the losses of the entire network are reduced to an acceptable 
level, the problem of probabilistic planning of load recovery in the distribution network is 
investigated and a comparison is made between the obtained results and the state before 
Changing the composition and participation of cars in the load recovery program can be 
done. The proposed method is implemented in a standard IEEE 33-bus network, and the 
simulations will be coded and evaluated in MATLAB and GAMS software environment.
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