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Modelling the impact of electric vehicle charging systems on electric power quality 

Abstract 

The dissertation raises the problem of checking, by computer simulations, the potential 

impact of electric vehicle charging systems on electric power quality. At the beginning of the 

work, perspectives for the growing of electromobility in Poland and around the world are briefly 

discussed. The next part of the dissertation describes the types and construction of electric 

vehicle chargers, and divides them according to their construction, method and speed  

of charging. An analysis of the current state of knowledge on the potential impact of electric 

vehicle charging systems on the quality of electricity has been made and included in this 

dissertation. It is presented how and on what basis the above mentioned systems  

will be modelled. The results of measurements carried out for a real charger are presented,  

and also based on simulation models described in many different scientific publications, the 

own approach of the author to the development of models of chargers is described. In addition, 

the low voltage network is modelled on the basis of power grid construction standards made 

available by one of the Distribution System Operators in Poland. Current regulations and 

technical standards are taken into account modelling of the network load with electric vehicle 

chargers. 

Based on computer simulations, the impact of the following chargers on electric power 

quality is assessed: 

 

 40 kW DC chargers, 

 

 40 kW DC chargers with bidirectional electricity flow. 

Final section summarizes the achievements and conclusions formulated under  

the dissertation. 
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