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ABSTRACT:

One of the vital and critically dynamic
characteristics of the wind turbines is transient
response. The performance of the induction
generators used in such turbines is very important
to control during transient states. In order to
improve the performance of these generators,
authors have proposed the current mode control
(CMC). The proposed system is especially designed
and implemented for the converters on rotor side.
The scheme was implemented and its performance
was compared with indirect CMC scheme.
performance of the implemented system is
suitable for the wind turbines and can prg
stability during the transient state.
KEY WORDS: Current-mode control (CMC), douk
fed induction generator (DFIG), gri
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or converter on rotor side, by using this
method it is possible to track the optimum operation
point, this method is used to limit the power in the case
ifh-wind speeds, and also controls the reactive
wer exchanged between the wind turbine generator
and the grid. The reduction in voltage will results in
reduction in efficiency of a system because the frequency
will increase about double the grid frequency which then
results in heating of dc-link capacitors [12-13].

Also, this method is used for the converter used
at grid side, which is used for controlling the voltage
across capacitor and the introduction of real power in to
the grid. During the fault in a grid system, the working
wind turbines which is depends on doubly fed induction
generator is gets affected due to faults in the power
system, even if fault is far away from the location of the
wind turbine, this grid fault can cause a decrease in
voltage at the connection point of the wind turbine and
grid. The operation and control of doubly fed induction
generator based wind turbines at steady state condition
is now well known and has become most popular for the
research work [12-18].

Here we observe the increase in the current
which is flowing through the windings of stator and
rotor of DFIG will be observed, which will then results in
to the damage of the rotor side converter if we cannot
connect the protection elements to ac-dc-ac converter.
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The first solution was suggested for the protection of
rotor side converter is that connecting crowbars across
rotor winding which used for short circuiting the rotor
windings. By using this method of protection, we will
protect the converter but the wind turbine will be
disconnected from the main grid system. Now a day
these crowbar operation is modified by replacement of
these crow bars with step by step switching and control
of the voltage across capacitor [12-18].

Other solution suggested is that the connection
of other different elements to the output terminal of the
converter at rotor side to keep connected the wind
turbine to the grid during the reduction in voltage due to
fault in grid. In this situation, the turbine can be able to
provide normal operation of the grid by means of
supplying real and reactive power for supporting the
frequency and voltage, same as that of normally used for
working of power plants [3-6].

IMPLEMENTED MODEL:

The complete DFIG based grid connected wind
power generation system is simulated in MATLA
Simulink for the following fault case of Symmetrica
faults shown in Fig. 2.

0.6 sec and d-q cu
observed for indirect

Fig 3(a): Rotor current for indirect method: Symmetrical
Grid Fault

Fig 3 (b): Rotor Current for direct method: Symmetrical
Grid Fault
b. ROTOR FLUX DURIN MMETRICAL GRID
FAULT:
For the same symm
0.6 sec d-q roto
direct CMC ar; serve
and fig 4(b) reSpectively.

al fault of 0.4 sec from 0.2 sec to
iles using indirect CMC and
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Fig4(a) Ro or indirect method: Symmetrical

Grid Fault
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Fig 4 (b) Rotor fluxfor direct methods: Symmetrical Grid
Fault
c. STATOR CURRENT DURING SYMMETRICAL GRID
FAULT:
The d-q stator current profiles which are observed
for indirect CMC and Direct CMC are show in fig 5 (a) and
in fig 5 (b).

Fig 5 (a) Stator current for indirect method: Symmetrical
Grid Fault
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IV.

controlled directly using Indirect method. Thus we
are basically focusing on implementing this direct
CMC method on the rotor side.

4. Direct method also controls the transient response
of active and reactive power quite efficiently so that
a large amount of power does not flow through the
rotor converters since the converters are designed
for a small amount of power flow ensuring no
damage to the converters, less power losses,
reduced costs of 4 the converter-inverter
arrangement, low ower factor control

Fig 5 (b) Stator Currentfor direct method: Symmetrical
Grid Fault

implementation.
d. ACTIVE AND REACTIVE POWER DURING
SYMMETRICAL GRID FAULT: V. RING SYMMETRICAL
The observed active and reactive power profiles GRID F

during symmetrical grid fault are shown for Indirect
CMC fig 6 (a) and for direct CMC fig 6 (b)
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Control Scheme Initial shoot Fault shoot

Fig 6 (a) Active and Reactive Power for indirect methe
Symmetrical Grid Fault

y — Parameters pdr Pqr pdr oqr
W Indirect Method 0.5 0.7 0.4 0.5
Direct Method 0.6 11 1 0.6

Increase 0.1 0.4 0.6 0.1

Table 3 Stator current transient response characteristics
(Maximum Over shoots) for Symmetrical grid fault

Control Scheme Initial shoot Fault shoot
Parameters ids Igs ids Igs
Fig 6 tive and Reactive erfor direc Indirect Method 2 1 1.25 25
Symmetrical Grid t Direct Method 1.9 0.9 1 1.5

Reduction 0.1 0.1 0.25 1

WAVEFORN ALYSIS:

1. Use of Direct R@ urrent mede control scheme at Table 4 Active and Reactive power transient response
rotor side conver es#he noticeable reduction characteristics for Symmetrical grid fault
- : Control Scheme Initial shoot Fault shoot
in current shoots for otor side thus proves to be

fuli tecti h t id X Parameters P(MW) Q (Mvar) P(MW) Q (Mvar)
useful in protection of'the rotor side converter. Indirect Method 1 o 10 o5

2. An increase in the rotor flux linkage can be seen in Direct Method 12 6 6.5 2
case of direct CMC method. Since increase in the flux Reduction 2 -3 3.5 5.5
linkage has less negative impact on the DFIG system
it can be ignored. CONCLUSION:

3. Indirect Rotor current mode control proves to be In this study the variable speed wind generation
successful in controlling the grid side converter system that is Doubly Fed Induction Generator (DFIG)
current shoots since very less change can be seen in system is simulated in MATLAB Simulink software. The
the grid side current by the implementation of working of the doubly fed induction generator based
Direct method so we can say that here current is wind turbines during the symmetrical faults in a power
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system is simulated in MATLAB- Simulink software.
While studying about DFIG based wind power
generation system it is observed that current regulators
used for the DFIG rotor side converter to control the flux
linkage at rotor winding; so in this way the current
through rotor winding is controlled by means of indirect
method. The controller on rotor-side, therefore, does not
have a good tracking capacity for reference-current and
the dynamic performance of the current through rotor
winding for events like fast transients actually poor. In
the wave form high overshoots are observed very
clearly, which should be required protection system in
the rotor side converter for example connection of a
resistive crowbar. In this project a method for
developing direct current control method for rotor side
converter is explained. The closed loop dynamic system
of the DFIG based wind turbine system is studied to
detect proper terms called as cross coupling terms; these
terms are used for transformation of the flux linkage and
this flux is controlled by means of current control. The
method used here is successfully studied in presence
symmetrical three phase faults and voltage reductions;
hence it provides the control configuration of two di
current regulators of rotor. After studying thi

for rotor side controller is used to improve the tra
response of DFIG systems during grid faults significant
with control implementation complexity to indirect

current regulators.

NOMENCLATURE:
dq
is, ir
kp, ki
Lm
Ls, Lr
pi

Rs,Rr
s r
Vs, vr
Superscript ntrol reference value.
+, - Superscript fo ive, negative components.
o Leakage factor
ws, wr  Stator, rotor angular frequency.

s, Yr Stator, rotor flux linkage.
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