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1. The DFIG Control Structure

This paper deals with two control techniques for the
Doubly Fed Induction Generator connected to a wind
turbine: Pl controllers and neural networks based
controllers. The adopted induction generator model is the
qd0 stationary rotating reference frame model and a
back-to-back PWM converter is used, [1]-[2].

The aim of the rotor-side converter is the independent
control of the active power and reactive power. The aim
of the grid-side converter is to keep constant the DC
voltage in the intermediate capacitor in order to guarantee
an operation of the converter with unity power factor
guaranteeing only the exchange of reactive power
through the stator, [3]. The grid-side converter control
diagram is shown in Figure 1.

The control of the induction generator rotor is carried
through in a synchronous rotating dq referential, with the
d-axis aligned with the stator flux position. In this way
decoupling between the electromagnetic torque and the
rotor magnetizing current can be obtained, as shown in
Figure 2. The new control system uses a NN to substitute
some blocks of the traditional vector control system, [4].

2. Comparative Results

It is intended to verify the system response due to a
variation of the active power flow, obtained through a
variation in the quadrature component of the rotor
current. This variation consisted in applying a negative
pulse of amplitude equal to 0,2 p.u. The reference voltage
signals for the controller of the rotor-side converter have
been registered in Figure 3 and the power flows in Figure
4 (NN in the blue colour and PI in green colour).
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Fig. 2. Rotor-side converter controller diagram.

The maximum difference verified between the two
control types is less than 0.5%. The NNs present,
generally, transients of lesser amplitude and greater speed
to reach the steady-state condition. This behaviour is also
verified in the main electric and mechanical variables.
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Fig. 3. Reference rotor-side voltage vy, due to active power
control.
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Fig. 4. Active power and reactive power, due to active power
control.

A phase-to-earth fault in a line of the electrical network
located near the wind park occurred at t=180 s with a
duration of 180 ms. The fault impedance was 1 mQ.
Figures 5 and 6 show the signals of the reference voltages
used to control the stator-side and the rotor-side
converters, with NNs (in the blue colour) and Pls (in the
green colour).
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Fig. 5. Reference grid-side voltage vy, due to a phase-to-earth
fault.

During the fault period, it was verified that the NNs
response presents better results than the system using Pl

controllers; beside the peaks already related previously in
the transitions, they present a lesser ripple. It is important
to relate that in the direct component of the stator voltage
with PI controllers the peaks can reach about 1,7 p.u. and
that can cause some unwanted effects in the electronic
devices used in the converters.
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Fig. 6. Reference rotor-side voltage vqq, due to a phase-to-earth
fault.

The disturbances caused in the active power and reactive
power delivered to the grid are smoother with the use of
the NINs.

3. Conclusion

The NN-based system that estimates the control
parameters of the generator shown good characteristics,
as was verified in the presented results. Some differences
in the controllers responses using neural networks can be
noticed, namely three positive and advantageous aspects:
transient regimes present smaller overshoots, or absence
of them in some cases, what corresponds to less severe
transitions; a faster response, i.e. the system retakes the
permanent regimen in lesser time; and smaller oscillatory
behaviour.

It was demonstrated that the reference signals for the
grid-side and rotor-side converters of the DFIG can be
obtained using control systems based in NNs. These can
substitute most of the blocks of a conventional control
system, and with the referred advantages.
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