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Abstract:

This paper presents a control method based on model predictive control (MPC) to
control the buck-type dynamic capacitor (DCAP) to improve power quality. In this
method, the reference current consists of two distinct parts, i.e., reactive power
compensator (RPC), and harmonic current eliminator (HCE) and based on the load
current and dynamically, it adapts itself to load changes. The proposed prediction
model (PM) was extracted from the linearized differential equations of the DCAP. In
the proposed method, vector decision variables in each cycle converter switching are
updated only once during the prediction horizon, and the optimization problem
related to predictive control is solved based on the particle swarm optimization
(PSO) algorithm. This reduces the volume of calculations significantly. By
considering the total harmonic distribution (THD) value and the power factor (PF)
value, the prediction horizon is proposed. The proposed method, unlike the EHM
method, has fewer control parameters and can be implemented more easily. The
simulation results in MATLAB software showed the superiority of the proposed
method in comparison with the EHM method on a single phase DCAP.
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% reactive power compensator
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