Documents

Montoya, O.D.2, Villa, J.L.2 , Gil-Gonzale, W.P

PBC design for voltage regulation in buck converters with parametric uncertainties
(2019) 4th IEEE Colombian Conference on Automatic Control: Automatic Control as Key Support of Industrial
Productivity, CCAC 2019 - Proceedings, art. no. 8921015, .

DOI: 10.1109/CCAC.2019.8921015

@ Universidad Tecnolgica de Bolivar (UTB), Ingenieria Elictrica e Ingenieria Electrnica, Cartagena, Colombia
b Universidad Tecnolgica de Pereira (UTP), Programa de Ingenieria Elictrica, Pereira, Colombia

Abstract

This paper addresses the problem of voltage output regulation in DC Buck converters from the passivity-
based control (PBC) point of view. The PBC takes advantage of the natural port-Hamiltonian representation of
dynamic equations of the buck converter, to design a feedback controller with proportionalintegral gains, that
allows to guarantee stability conditions in the sense of Lyapunov for closed-loop operation. The design of the
controller is based on the incremental dynamic model of the buck converter. The PBC approach considers
unknown resistive loads in the controller design without degrading the dynamic performance of the controller.
In addition, the proposed approach allows to design a controller regardless the buck parameters (capacitance
and inductance) which makes it robust to parametric uncertainties. Sliding planes and classical PI control
methods are used for comparing the proposed PBC method. All simulations have been performed in MATLAB
software by using SymPowerSystems library. © 2019 IEEE.
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