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Abstract

This article presents the modeling and analysis of power flow in an unbalanced radial
distribution system with the penetration of electric vehicles. The power quality parameter that
needs to be studied for the impact of electric vehicle load is the voltage magnitude. The system
component models presented in the article includes a source, transformer, distribution line, feed
line, load, and electric vehicle charging load. The normal distribution probability density function
of an IEEE 4-bus test system is applied to calculate 24,001 cases of electric vehicle charging load,
to analyze the power flow using the backward and forward sweep methods. The results from the
simulation with the Python codes of this research were summarized. The electric vehicle charging
load is randomly about penetration levels and the time of connection to the distribution system.
These affect the magnitudes of the three-phase voltage are unequal, and is the cause of the power

quality problem of the unbalanced radial distribution system.

Keywords : Power Flow Analysis, Unbalanced Three-Phase Distribution System, Electric Vehicle

Charging Load, Electric Vehicles Load Penetration, Power Quality
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