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Abstract

The current upward trend in large-scale integration of distributed energy resources (DER) in 

distribution networks has fueled interest in knowing their power quality issues (PQ), even in nearly real-

time scale when possible. This trend involves researching new protection strategies that contribute to the 

reduction of supply interruptions times, which will ultimately result in greater energy efficiency. Based 

on this scenario, a research and development platform for testing the behavior of the electronic systems 

involved in supervision and control is presented. The proposed design is based on the experience acquired 

by our research group in the last ten years. The main objective is to reproduce on a laboratory scale the 

behavior of a 9 kVA power generation system associated with active loads. This setup allows reproducing 

all kind of perturbation that might happen in the actual grid and to verify the behavior of the system 

devoted to their detection. Therefore, the main interest of this system is to test the behavior of the 

physical devices, as well as the advanced algorithms for real-time detection. As one of its main 

characteristics, the setup makes use of a high-level synchronization system in order to guarantee the 

precise estimation of the response times. The most advanced objective is related to the global estimation 

of the response time considering the communication delays. Thus, the test platform contributes to the PQ, 
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