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Currently, power electronic circuits are widely used in industrial applications,
particularly in electric vehicle (EV) systems, where almost all systems rely on power
electronics. For example, the traction drive system in EV employs the inverters to
operate the motor, this inverter is controlled to maintain motor speed. The controlled
power converters behave as a constant power load (CPL), which can affect the system
stability under rated power. System instability may degrade controller performance or
cause severe damage to the EV users. If such an instability occurs during operation, it
may affect user safety and reduce the long-term reliability of EV applications.
Therefore, this thesis presents the stability analysis of battery EV systems using the
eigenvalue theorem based on a linearized mathematical model. This model can be
obtained from the generalized state-space averaging (GSSA) method. In addition, a
simplified battery model is proposed to evaluate the dynamic behavior of EV under
realistic operating conditions, considering the battery state of charge (SOC). This
analysis also demonstrates the influence of parameter variations on system stability
to provide the valuable insights for engineers in the design process. For this thesis, a
bidirectional DC-DC power converter is connected with the battery source feeding
the power to an ideal CPL. This converter is controlled by cascaded proportional-
integral (PI) controllers to regulate the high-voltage DC bus in compliance with 1SO
21498-1 and ISO 21498-2 standards. For stability assessment, it is confirmed through

computer-based using MATLAB/Simulink program, and hardware-in-the-loop (HIL)



simulations. The results can confirm that the stability analysis accurately predict the

instability points of the power system.

Qe € 4
School of Electrical Engineering Student’s Signature..... %HNT\S ..... “T“BH“S .......
Academic Year 2025 Advisor’s Signature.............cc......... g e

Co-Advisor’s Signature ’__“%—‘



	01Cover
	2d292bf827424b4bdff7c0bab4c6fbe44f249e9146a63dd7a7febae964aa16ba.pdf

	02Approved
	2d292bf827424b4bdff7c0bab4c6fbe44f249e9146a63dd7a7febae964aa16ba.pdf

	03Abstract
	2d292bf827424b4bdff7c0bab4c6fbe44f249e9146a63dd7a7febae964aa16ba.pdf
	2d292bf827424b4bdff7c0bab4c6fbe44f249e9146a63dd7a7febae964aa16ba.pdf
	2d292bf827424b4bdff7c0bab4c6fbe44f249e9146a63dd7a7febae964aa16ba.pdf
	2d292bf827424b4bdff7c0bab4c6fbe44f249e9146a63dd7a7febae964aa16ba.pdf

	04Acknowledgement
	2d292bf827424b4bdff7c0bab4c6fbe44f249e9146a63dd7a7febae964aa16ba.pdf

	05Content
	06Ch1
	07Ch2
	08Ch3
	09Ch4
	10Ch5
	11Ch6
	12Ch7
	13Reference
	14Appendix
	15Biography



