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T d i t ll th d l f th t b• To design controllers, the model of the to-be-
controlled system is essential.
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C t C t l f G id t d Mi id• Current Control of a Grid-connected Microgrid

dq Current Controllersdq Current Controllers



St t t f th P blStatement of the Problem

R b t i t t i ti i th l d t• Robustness issues to uncertainties in the load parameters
• Distortion of the load voltage in presence of harmonically 

polluted loadspolluted loads
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Th d d i h i iti ll d i [1]• The proposed design approach, initially proposed in [1],
relies on shaping the open-loop and closed-loop transfer
functions of the system through convex optimization.functions of the system through convex optimization.

• The design procedure consists of three steps:The design procedure consists of three steps:
Step 1. Determination of the (family of) spectral or nonparametric
model(s) of the system
Step 2. Determination of the controller class
Step 3. Determination of the controller coefficients

[1] - A. Karimi and G. Galdos, "Fixed-order H1 Controller Design for Nonparametric Models by Convex Optimization,“
Automatica, vol. 46, num. 8, 2010.



The Proposed Multivariable ControllerThe Proposed Multivariable Controller

St 1 D t i ti f th (f il f) t lStep 1. Determination of the (family of) spectral or
nonparametric model(s) of the system
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St 2 D t i ti f th l f th t llStep 2. Determination of the class of the controller

• Multivariable-Proportional Integral (PI)-Resonant 
Controller  
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St 3 D t i ti f th t ll ffi i t b lStep 3. Determination of the controller coefficients by loop-
shaping

The open-loop shaping the system with a family of       is carried 
out by the following minimization
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C l iConclusions

A lt t ll f i l d d i id h b• A voltage controller for islanded microgrids have been
proposed.

• The proposed controller provides satisfactory dynamic• The proposed controller provides satisfactory dynamic
performance and robustness in the presence of nonlinear
loads.


