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Brief description:

Microgrids are deemed as one of the main building blocks of the future smart grids. Providing a high
power quality for the customers is one of the main objectives in microgrids. On the other hand, the
proliferation of different nonlinear and single-phase loads may result in power quality problems in
microgrids such as voltage harmonic and unbalance. Since Distributed Generators (DGs) are often
interfaced to the microgrid through a power-electronic converter, recently, some control approaches
are proposed to control the interface converter aiming to compensate power quality problems.

This tutorial gives a summary and discussion about control schemes for power quality enhancement in
microgrids. Coordinated control and sharing the effort of power quality problems compensation as
two critical issues will be addressed. Furthermore, sharing of different components of load current
among microgrid DG converters will be discussed. Hierarchical control scheme is considered as a
proper way to integrate all the control objectives based on which the issues handled in different levels
will be reviewed and discussed. Simulation and experimental results will be presented to support
those methods.

Outline:

v Overview of power quality issues in microgrids (15 min)
v'Introduction to virtual impedance concept (15min)
e General control scheme for droop controlled microgrids
e Virtual impedance control loop
v' Virtual impedance for load sharing and power quality improvement in microgrids (30 min)
e Virtual impedance for load sharing and distortion compensation
e Adaptive virtual impedance
v" Hierarchical control schemes for compensation of power quality problems (60 min)
e Conventional compensation approaches
e Primary, secondary and tertiary control for harmonic and unbalance compensation
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