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Battery electric vehicles (BEVs) employ power converters to regulate
the DC bus voltage and manage the power supplied to all loads within the system.
Therefore, the power converter and its controller play a crucial role in electric vehicle
systems, as they directly influence the overall system performance. For this reason,
this thesis proposes the adaptive sliding mode controller design using adaptive tabu
search method for a BEV system. The considered system is a bidirectional buck-boost
DC-DC converter used to regulate the DC bus voltage through an adaptive sliding
mode control scheme. The controller design begins with the derivation of the
mathematical model of the system using the generalized state-space averaging (GSSA)
method. This model is then used together with the sliding surface equation which is
defined as a linear combination of the state variables to derive the control signal
equation. Initially, the parameters of the sliding mode controller are designed using a
trial-and-error approach. After that, the design is further developed into an adaptive
sliding mode controller based on the adaptive tabu search method. The results
obtained from the search process are used to construct a controller equation whose
parameters can vary according to the system load through a curve fitting method.
Therefore, the resulting controller can maintain a constant DC bus voltage and provide
a dynamic response that satisfies the ISO 21498-1,2 standards even when the load
power changes up to the rated power of the system. The performance of the proposed
controller is evaluated and compared with that of a cascade Pl controller, which is a
widely used in practice, and a conventional sliding mode controller. The verification is
conducted  through computer  simulations using MATLAB/SIMULINK and
hardware-in-the-loop  (HIL) simulations using  MATLAB/SIMULINK  together  with



the eZdsp™ F28335 DSP board. The results demonstrate that the proposed adaptive
sliding mode controller can maintain the DC bus voltage at 800 V and achieve
responses that satisfy the ISO 21498-1,2 standards even when the load power
varies up to the rated power of the system. Furthermore, the proposed controller
provides better dynamic performance than the conventional sliding mode controller
and the cascade Pl controller in terms of percentage overshoot, percentage

undershoot, recovery time, and steady-state error.
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