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Project description 
One of the advantages of active distribution networks, such as microgrids, is their ability to operate 
both in grid-connected and islanded mode (i.e., after an intentional or unintentional disconnection 
from the bulk grid) [1]. The transitions from grid-connected to islanded mode and vice versa are 
called islanding and resynchronization manoeuvre, respectively. The latter requires a controller 
which adjusts voltage magnitude/phase and frequency of the microgrid at the point of connection 
to the bulk grid, such that the reconnection (i.e., the reclosing of the circuit breaker) does not cause 
large current transients [2]. This can be implemented in different ways. One option is to install a 
dedicated device at the point of connection which imposes the voltage to the downstream feeder [3]. 
Alternatively, one can modify the controllers of existing grid-forming converters, which may be 
located anywhere in the downstream feeder, and thereby indirectly manipulate the voltage at the 
point of connection [4]. For this purpose, one requires knowledge of the electrical grid, for instance 
the admittance matrix [5] and sensitivity coefficients [6]. The goal of this project is to develop such 
a resynchronization controller, implement it into an industrial embedded computer using LabVIEW, 
and experimentally validate it in the DESL microgrid laboratory. 
 
Tasks of the student 

§ Formulation of the controller equations using the mathematical model of a generic grid. 
§ Implementation of the controller into an industrial embedded computer using LabVIEW. 
§ Experimental validation of the implemented controller in the DESL microgrid laboratory. 

 
Requirements 

§ Solid knowledge of power systems (e.g., admittance matrix, power-low study). 
§ Basic knowledge of power electronics (e.g., voltage-source converters). 
§ Basic knowledge of control theory (e.g., proportional-integral-derivative controllers). 
§ Familiarity with the LabVIEW programming environment. 
§ Enthusiasm to work with real devices in microgrid the laboratory. 
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