
- 198 - 

TAM 
13-16  2018  

SIMULATION STUDY OF SINGLE-PHASE RECTIFIER USING GA BASED PI 
CONTROLLER

, hakanacikgoz@kilis.edu.tr

-El
fkececioglu@ksu.edu.tr,

- agani@ksu.edu.tr,

Genetik Algoritma (GA)
denetleyici tasarlanarak -link gerilimi 

-

-
-link geriliminin denetimin de PI 

Anahtar Kelimeler:

ABSTRACT

Rectifier circuits are used where DC voltage is needed. Diodes or thyristors are preferred in rectifier 
circuits. However, power factors of the rectifier circuits based on the current diode or thyristor are 
low and draws current components with high total harmonic distortion from the network. With the 
innovations in power electronics, the rectifier structures with high power factor have been used in 
many applications in recent years. In this study, Genetic Algorithm (GA) based PI controller is 
designed and DA-link voltage of the single-phase rectifier is controlled. Thus, the gain parameters 
of the PI controller are determined and applied to the DA-link voltage unit. A simulation model is 
developed in Matlab/Simulink to investigate the performance of the proposed controller structure. 
In addition, the proposed controller structure and PI controller are compared under the same 
conditions. According to the results obtained from the simulation studies, the GA-based PI 
controller structure has better performance than PI controller of the single-phase rectifier's DA-link 
voltage control.
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ABSTRACT

Today, the widespread use of nonlinear loads has led to an increase in electric power quality 
problems. These problems are harmonic pollution and reactive power. Traditionally, harmonic 
compensation is carried out by passive filters, but such filters offer a one-dimensional solution. 
Passive filters have disadvantages such as fixed compensation characteristics and large sizes at 
large powers. For all these reasons, passive filters are insufficient to suppress harmonics. The 
emerging microprocessor and power electronics technologies allow the use of active power filters 
that can perform harmonic and reactive power compensation at the same time. In this study, 
simulation model of a shunt active power filter (SAPF), which can perform harmonic and reactive 
power compensation at the same time, is created using Matlab/Simulink package program. To 
control DC-link voltage of SAPF, type-2 fuzzy neural network controller (T2FNNC) is proposed.  
SAPF with the proposed controller is compared with the PI controller under the same conditions. 
The performance of SAPF structure with the proposed controller has been examined with the 
simulations studies.
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