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ABSTRACT
This paper proposes a new power system stabilizer based on fuzzy systems. The new

controller is applied to a wind turbine generating system comprising of a wind turbine

driving a 3 - phase synchronous generator connected to a large power system. The new

controller significantly improves system performance. The enhancement in the dynamic

response of the system is verified through simulation results of a system under different

operating points and exposed to both small and large disturbances. Extension to the wind

energy distributed generation based multi-machine case is also included to illustrate the

effectiveness of the proposed stabilizer in damping power system swing mode oscillations

that follow disturbances.

1. INTRODUCTION
Over the past two decades, interest in the use of environmentally friendly renewable energy

resources has intensified. Of various alternative energy sources, wind energy is said to be one

of the most prominent sources of electrical energy in years to come. The increasing concerns

to environmental issues demand the search for more sustainable electrical sources. Wind

turbines along with solar energy and fuel cells are possible solutions for the environmental

friendly energy production. In this paper, the focus is on the wind power as it is said to hit large

integration in the near future [1–2]. The challenge is to achieve system functionality without

extensive custom engineering, yet still have high system reliability and generation placement

flexibility. Now days, it is a general trend to increase the electricity production using wind

energy distributed generation (WEDG) systems. If these systems are not properly controlled,

their connection to the utility network can generate problems on the grid side. Therefore,

considerations about some technical barriers such as, power generation, safe running and grid

synchronization must be done before connecting these systems to the utility network. WEDG

systems have to overcome these technical barriers if it should produce a substantial part of

the electricity [3].

In the wind energy based power system the objective of the control strategy is to generate

and deliver power as economically and reliable as possible while maintaining the voltage and

frequency within permissible limits. The WEDG systems are conventionally equipped with

automatic voltage regulators (AVRs) to improve the system performance. Unfortunately,


