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o ABSTRACT

In this paper, a control strategy was developed to improve the stable operation of the
fixed speed wind generators connected to the electrical network, which depends on the
squirrel cage induction generator.

The proposed control strategy aims to improve the dynamic stability and transient
stability of constant speed wind generators, by designing a control system consisting of
STATCOM for reactive power compensation as well as a blade pitch control unit. The
controller operates in two working states, first the power control state for dynamic
stabilization, secondly the speed control state for transient stabilization.

Three controllers Pl, FLC, FLC-PI are designed to control the angles of inclination of
the blades, and the system has been tested in two working states, the first is a dynamic
turbulence (wind turbulence), and the second is a transient fault (three-phase fault with
ground).

Simulation results confirmed the ability of STATCOM to regulate voltage and
achieve optimum stability, as well as to:

¢ The efficiency of the FLC controller in the case of dynamic turbulence, achieved
the lowest performance index value of 97.9p.u compared to the Pl and FLC-PI controllers
225.9p.u and 103.1p.u, respectively.

¢ The efficiency of the FLC-PI controller in the event of a transient fault, achieved
the lowest performance index value of 171p.u compared to the Pl and FLC controllers
258.4p.u and 184.7p.u, respectively.

Keywords: Wind Turbine - Fixed Speed - Induction Generator - Pitch Angle Controller -
STATCOM - Fuzzy Logic Controller — Stability.
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Parameter Values Parameter Values
Prateda Vrated 1.5 MW, 575V Rated power 1.5 MW
R , R, 0.004843pu, 0.004377 pu Rotor diameter 64m
Le, L, 0.1248pu, 0.1791 pu Number of blades 3
Ly ,H 6.77pu, 5.04 s Cut-in wind speed 4m/s
Cowt 200 KVAR Cut-out wind speed 25m/s
Rated wind speed 14m/s
Generator SCIG
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