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Abstract

The brushless doubly fed induction generator (BDFIG) is one of the main members of doubly fed
electrical generators which has come close to commercialization in recent years. This generator has
some of outstanding features of squirrel cage induction generator and conventional synchronous
generator, and at the same time, it requires a partially rated converter. One of the major challenges in
the evolution of this generator is the problem of controlling it and the necessity of having a suitable
and efficient controller to stabilize the generator in the operating speed range. Therefore, in this paper,
a comprehensive vector control scheme based on nonlinear control methods is proposed. Accordingly,
a reference model controller fulfills the control of rotor speed. In addition, for simultaneous control of
reactive power and torque, a combined approach based on sliding mode and PI controllers are used.
The simulation results show in presence of the mentioned control structure, the dynamic response of
system in different conditions such as change of mechanical input power and reference speed variation
is much more appropriate than when a linear controller is used.
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Figure (3): Block diagram of control system
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Figure (4): Effect of reference speed change on generator speed (a) Model reference controller (b) P1 Controller
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. Finite element (FE)
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. Vector control
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10. Friction coefficient

11. Particle swarm optimization (PSO)

12. Closed loop current control (CLCC)
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14. Sensor

15. Ant colony optimization (ACO)

16. Proportional-integral (PI)
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18. Model reference adaptive system (MRAS)
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20. Phase-locked loop (PLL)

21. Plant
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23. Proportional-integral- resonant controller (PIRC)
24. Grid codes

25. Model reference adaptive control (MRAC)
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29. Chattering phenomenon
30. MATLAB/Simulink
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