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Abstract

The research presents the mathematical model of an electric vehicle system. The studied
system consists of battery, buck converters for armature and field circuits of DC motor. The
proposed mathematical model is derived from the generalized state-space averaging method to
achieve the time-invariant model. The derived model in the research is suitable for the stability
analysis. The considered systems in this research are divided into two parts. The first is the
electric vehicle system operated under an open-loop speed control. The second part is the system
in which the speed of the electric car is automatically controlled. The proposed models are
validated by using the intensive time-domain simulation. The validation results show that the
derived model can describe the behavior of the studied systems in both transient and steady-state
responses. The validated models are then used for the stability analysis via the eigenvalue
theorem. The results show that the electric vehicle systems, both open-loop and closed-loop
controls, are stable during the rated operation. The stability results are confirmed by the time-
domain simulation in which a good agreement between theoretical and simulation results is

achieved.
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