
 ABSTRACT 

 

The issue of power quality has become one of the most prominent 

issues among suppliers and consumers due to the widespread of sensitive 

loads in the electric power grid. Power quality affected by several factors, 

including voltage disturbances, harmonics, flickers, noise and so forth.  

Voltage sag and swell are among the most prominent power quality 

problems, the most important of which are the sudden entry of large loads 

onto the network, short circuits and faults. Voltage disturbances cause 

several electrical problems, especially the sensitive parts of the system. 

There are several ways to enhance voltage in electrical power systems, the 

most important of which are a Flexible Alternating Current Transmission 

System devices (FACTS). 

A dynamic voltage restorer (DVR) is one of the most important 

devices FACTS used to solve sagging and swelling problems and maintain 

them within acceptable limits by injecting compensating voltage. In this 

study, the instantaneous power theory (PQ) is adopted to extract the value 

of the injected voltage for DVR. 

Moreover, photovoltaic cells (PV) were used instead of traditional 

devices as an energy storage device through which the energy needed to 

compensate during voltage disturbance can be obtained. To obtain the 

maximum power point from these PVs, the technique of perturbation and 

observation (P&O) is used. To improve the compensated voltage response, 

an “adaptive-neuro-fuzzy-inference-system” (ANFIS) type controller is 

designed. 

In this study the DVR has been designed and implemented in 

Matlab and practically. The practical circuit has been implemented using 

Data Acquisition (USB-6009) and programmed using Laboratory Virtual 

Instrument Engineering Workbench (LabView). 



The Matlab simulation results presented in this study confirmed the 

effectively of DVR based on PQ theory in voltage enhancement. The 

simulation part results are supported and confirmed by the practical part 

results in the ability of the DVR to mitigate voltage sag and swell. 




