
 ABSTRACT 

 

Power quality is one of the most significant issues in an electric 

power system. Many factors affect power quality, most notably harmonics, 

power factor, and unbalance problems. Harmonics are generated in 

electrical power systems by the widespread use of nonlinear loads and 

cause many problems in power system equipment and end-user devices. 

The unbalance problem is caused by using a large amount of single-phase 

load. There are many ways to reduce power system harmonics, unbalance 

problems, and power factor correction, most notably the active power 

filter.  

This study presents the most popular method used for current 

harmonics mitigation, power factor improvements, and unbalance 

reduction. This method is a shunt active power filter (SAPF).  

An “instantaneous-active-reactive-power theory” (PQ) theory has 

been used to extract the SAPF-reference current and compare it with the 

synchronous-reference-frame theory (DQ theory) at different source 

voltage and load current conditions. Also, various current control 

techniques have been used to generate the gate pulse signals of SAPF 

converter switches. “Hysteresis Current Control” (HCC) and “Pulse Width 

Modulation” (PWM) current control techniques have been used and 

compared to each other in harmonic mitigation under different conditions. 

In this study, the SAPF 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 effectivity of SAPF based on PQ and DQ theory in power factor 

improvement and current harmonic elimination and kept the Total 

Harmonic Distortion (THD) within the limits of IEEE standards. The 



simulation part results are supported and confirmed by the practical part 

results in the ability of SAPF to power quality improvement and current 

harmonics mitigation. 

Furthermore, actual readings have been measured in the Mosul 

electrical power system at various locations and simulated in 

MATLAB/Simulation. The realistic measurement simulation results show 

the ability of SAPF to maintain the current waveform sinusoidal and 

remove the effect of nonlinear load. In addition, it reduced the current 

unbalance percentage. 

 


