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Voltage control of DC microgrids using hierarchical controller based on

Kharitonov theory

Mohammad Hafez Alavian, Nima Mahdian Dehkordi, Mohammad Javad Najafirad

Abstract: In this paper, a new hierarchical robust control approach based on the combination of
decentralized and distributed control is proposed for voltage control and power sharing in islanded
DC microgrids by considering uncertainties and disturbances in the primary control loops and
communication channels in the secondary layer. Uncertainties and disturbances are the main factors
that can affect the stability of a microgrid. Unlike the previous methods, first by using a decentralized
robust PI control structure based on Kharitonov's theory, the primary voltage control loop is robustly
designed considering uncertainties and disturbances. By anticipating these changes and preventing
them from entering the communication channel in the secondary layer, we compensate for the voltage
deviations in the primary layer by using the distributed PI robust control structure. In addition to being
simple and robust, the proposed controller is based on a new consensus and robust decentralized
protocol, which has a higher convergence rate than the previous protocols and its performance is
completely satisfactory under the conditions of uncertainties and large disturbances. Different
simulations are performed in MATLAB/SimPowerSystems toolbox on a standard DC microgrid
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including four distributed generations and under different disturbances. The simulation results show
the effectiveness of the proposed controller. In general, the proposed controller increases the
reliability of microgrid by sending low data in communication channels.

Keywords: Hierarchical control, Kharitonov theory, distributed controller, DC microgrid,

secondary controller
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