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This thesis presents a development approach for a Double Band Hysteresis
Current Control (DBHCC) controller used to control the compensating current of an
active power filter for eliminating harmonics in a co-phase AC electric railway system.
The objective is to enhance the performance of compensating current control under
load current variation conditions. Harmonic detection for calculating the reference
currents of the active power filter is based on the instantaneous reactive power theory
combined with the Fourier method, or the PQF method. The DC bus voltage control is
implemented using a Pl controller. From the study and testing results, it was found that
the DBHCC controller provides unsatisfactory harmonic elimination performance when
the load current varies. To overcome this limitation, this thesis proposes an improved
DBHCC controller in which the hysteresis band (HB) is adaptively adjusted according to
load current variations using fuzzy logic. This controller is referred to as the Adaptive
Double Band Hysteresis Current Control (ADBHCC). The performance of the developed
controller is evaluated through Hardware-in-the-Loop (HIL) simulation using
Simulink/MATLAB in conjunction with a DSP board. Simulation results demonstrate that
the ADBHCC controller achieves effective compensating current control, resulting in
improved harmonic elimination under load current variation conditions compared with
the DBHCC controller. The percentage of total harmonic distortion (%THD) is less than
5%, complying with IEEE Std. 519-2022.
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