Nonlinear Dynamics and Systems Theory, 17 (1) (2017)

NEOR $
2

Publishing
Group

Shunt Active Power Filter Based Harmonics
Compensation of a Low-Voltage Network Using Fuzzy
Logic System

A. Morsli 2, A. Tlemcani'* and M. S. Boucherit 2

L Laboratoire de Recherche en Electrotechnique et en Automatique (LREA), Université de
Médéa, Quartier Ain d’heb 26000, Médéa, Algérie.
2 Laboratoire de Commande des Processus (LCP) Département du Génie électrique, Ecole
Nationale Superieure Polytechnique d’Alger 10, avenue Pasteur, Hassan Badi, BP 182, El
Harrach, Alger, Algrie

Received: March 28, 2016; Revised: January 23, 2017

Abstract: This paper presents the design of optimal fuzzy logic system, controlled
a shunt active power filter (sAPF) for harmonics compensation which is injected by
non-linear loads. This method is applied to a sAPF based on a threephase volt-
age converter at two levels. The main contribution of this paper is the use of P-Q
method for reference currents calculation by applying fuzzy logic for better active
filter current control accuracy. For pulse generation, we use the PWM strategy. The
results reflect clearly the effectiveness of the proposed APF to meet the IEEE-519
standard recommendations on harmonic levels. To validate the theoretical part, work
simulations under Matlab-Simulink are provided.

Keywords: fuzzy logic system; P-Q algorithm method; shunt Active Power Filter;
Total Harmonic Distortion (THD).

Mathematics Subject Classification (2010): 93C42, 03B52, 93E11, 93Cxx.

* Corresponding author: mailto:h_tlemcani@yahoo.fr

(© 2017 InforMath Publishing Group/1562-8353 (print)/1813-7385 (online)/http://e-ndst.kiev.ual 70


mailto:h_tlemcani@yahoo.fr
http://e-ndst.kiev.ua

	Introduction
	Shunt Active Power Filter
	Control strategy of the shunt active power filter
	Fuzzy Logic Controller
	Mathematical Model of the Instantaneous Power
	Instantaneous active and reactive powers
	Apparent power, reactive power and distortion power
	Total Harmonic Distortion (THD)

	Simulation Result and Analysis
	Characteristics of the source current before active filtering
	Characteristics of the source current after active filtering

	Conclusion

