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Abstract- Ongoing electricity demand and the increasing growth of population have become necessary to provide
alternative and clean sources of energy. Wind energy is one of the most important sustainable energies but the irregular
characters of the primary source, which is characterized by a random wind speed variation, makes the process of control is
difficult in order to maximize the power. This paper presents a multi objective grey wolf optimization (MOGWO) of fuzzy
sliding mode controller in order to maximize the power captured by wind turbine; meanwhile, the mechanical loads are
alleviated for variable speed wind energy conversion system (VS-WECS); firstly, Fuzzy logic theory based sliding mode
control is developed by collecting the sliding surface data to reduce the chattering effect caused by the SMC, then the Grey
Wolf Optimization is introduced to solve multi-objectives functions of WECS which are extracting the maximum power and
alleviation the mechanical loads in order to find the optimal parameters of Fuzzy-Sliding mode controller to drive the
conversion system to the optimal operating point. The obtained results are compared with those given by Sliding mode
controller and Fuzzy-Sliding mode controller in which our proposed method can ensure a better dynamic behavior of the
WECS.
Keywords Wind Energy Conversion System WECS, Maximum Power Point Tracking MPTT, Sliding mode control, Fuzzy
Logic Control, MO-GWO.

1. Introduction
Nowadays, the growing demand for electrical energy
throughout the world presents a serious problem to meet
energy needs. Faced with this demand, most of the fossil
energy resources are exploited compared to renewable
energies [1, 2]. So we have to find another alternative is to
use renewable energy, which offer the possibility to generate
electricity cleanly. Today, after hydro, wind turbine becomes

competitive in terms of production costs. It is currently
contributing to the reduction emissions of greenhouse gases
[3].
In the past, the majority of wind turbines installed were
fixed speed. [4] These turbines nevertheless have many
drawbacks: low energy efficiency, insofar as they are not
optimized for an operating point and a short-lived because of
the important forces to their structure. In addition, these

