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Abstract — Day by day wind power technology is more 
dominating on the other types of renewable energy sources. 
Out of different types of generators doubly fed induction 
generator is more popular due to its superior controlling 
characteristics of active and reactive power at sub synchronous 
and super synchronous speed. But whenever there is any fault 
on the grid which causes voltage dip, the performance of the 
DFIG is affected since its stator and rotor are connected to the 
grid. When voltage sag occurs on the stator terminals, a 
transient current appears on the rotor converter which may 
damage the rotor side converter. The grid code suggests that 
these wind power plants should remain connected to the grid 
under such circumstances and contribute the fault current 
safely. But it is difficult to satisfy for DFIG connected wind 
plants. This paper presents the feed forward current regulator 
for rotor side converter of DFIG and analyses its low voltage 
ride through capability.  
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I. INTRODUCTION 
Wind power technology is the most adopted power 

technology in the renewable energy systems and doubly fed 
induction generators are more popular in wind turbine 
technology. DFIG has several advantages on the other types 
of generator like superior control on the active and reactive 
power. Also the power electronics are connected in the rotor 
circuit only 30 % of power is handled by the power 
electronics hence the harmonics generated by the system are 
quite low.  Also these generators can generate the electricity 
below as well as above synchronous speed. But DFIG 
suffers from the drawback that under grid connected system 
whenever there is any fault which causes the voltage dip on 
the stator terminals, it causes the dc component in the stator 
current and causes increase in the dc flux linking with the 
rotor circuit. This causes the transient currents at rotor 
terminals which have to be handled by the rotor side 
converter. Therefore RSC has to be over modulated. To 
handle the situation common technique is to disconnect the 
RSC in the event of the grid faults and rotor terminals to be 
connected to the external resistance circuit which is well 
known as crowbar circuit.  Under such circumstances the 
DFIG now act as normal induction motor rather than the 
generator and draws the reactive power from the supply. 
This happens exactly when the grid needs the reactive power 

support. A disconnection of large wind farm in such 
conditions may cause the collapse of the entire grid.  

The use of crowbar circuit should be the last choice to 
limit transient rotor currents. This paper proposes a feed-
forward current control (FFCC) scheme for the Rotor side 
converter to enhance the Low voltage ride through capability 
of DFIGs. 

II. PROPOSED SYSTEM : 

A. Block Diagram of DFIG System 

 
Fig .1 Basic configuration of DGIF system 

Fig. 1 shows the basic block diagram of the wind turbine 
system where DFIG is connected to the wind turbine through 
a gearbox. The stator of the DFIG is directly connected to 
the grid and rotor is also connected to the grid but via a AC 
DC AC converter. The converter on the rotor side is well 
known as rotor side converter and the line side converter is 
called as grid side converter. The power flow from the DFIG 
is controlled by injecting the appropriate voltage at different 
frequencies through the RSC to the rotor circuit in sub 
synchronous as well as super synchronous speed. Therefore, 
RSC and GSC consist of four-quadrant IGBT operation with 
PWM technique. These converters are connected to each 
other by a common dc-link capacitor.  [5] [6]. 

B. Feed forward current regulator 
RSC Current Controller scheme 
To control the DFIG RSC and GSC the conventional 

vector control scheme is commonly used. The main 
advantage of this system is that it offers a good decoupled 
control of the active and reactive power [10]. 

The d- q transformation is adopted for the modeling. 
Figure 2 and figure 3 shows the control block diagrams for 
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the rotor side and grid side converters respectively. For the 
controlling the rotor side converter the d-axis is oriented 
with the stator flux vector, and to control the grid side 
converter the d-axis is oriented with the stator voltage space 
vector. 

The active power or electromagnetic torque is related to 
the q-axis rotor current ie

qr and the reactive power is related 
to the d-axis rotor current ie

dr. This control scheme is known 
as the feed-forward current regulator. The scheme is derived 
from a steady state stator voltage and flux condition.  

Block Diagrams 
The block diagram of the conventional vector control 

schemes for the RSC and the GSC    are shown in Figs. 2 
and 3 respectively. 

 
Fig 2 Vector control scheme for the RSC with traditional FFCR. 

 
Fig 3 Vector control scheme for the GSC with traditional FFCR. 

C. Mathematical modeling 
The modeling of DFIG is done by considering the 

arbitrary reference frame. Equation 2.1 shows the d axis and 
q axis stator and rotor voltage respectively. The torque 
equation can be derived as mentioned in 2.2  
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The electromagnetic torque Te depends only on ie
qr 

instead of ie
dr.  

With some manipulations steady state model can be 
derived as,  

൤
ௗ௥ݒ

௘

௤௥ݒ
௘ ൨ ൌ  ൤ܴ௥ ൅ ݌ Ԣ௥ܮ െ ܮ߱ݏԢ௥

Ԣ௥ܮ߱ݏ ܴ௥ ൅ ൨ ൤݌ Ԣ௥ܮ
݅ௗ௥

௘

݅௤௥
௘ ൨  ൅

ݏ  ௅೘
௅ೞ

൤
0

 ௤௦ݒ
௘ ൨                                                                       (2.3)  

The feed-forward current regulator term in a Feed 
Forward Current Regulator are based on (2.3). In this 
scheme, the d axis and q axis rotor side current control loops 
are decoupled by injecting the cross-coupling current terms 
and the stator voltage coupling term. The PI regulator is used 
in d-axis and q-axis rotor current.  

D. Rotor Side Converter (RSC) scheme : 

 
Fig 4   Rotor Side Convertor control scheme  

The stator active and reactive power independent control 
is done by the RSC and these are represented by Ps and Qs, 
respectively. By controlling the reactive-power using the 
rotor side converter the stator voltage Vs can be maintained 
within the desired limit especially when the DFIG is 
connected to a weak power system and having no reactive 
compensation.  

 
Fig 5 Overall control scheme of the Grid Side Convertor (GSC) 

Overall Vector Control Scheme for RSC : 
Fig. 4 shows the vector control scheme for the rotor side 

converter. The three phase currents irabc are converted into 
the d-q currents namely idr and iqr  In the stator flux oriented 
reference frame. By controlling these currents independent 
control of the stator active power Ps and reactive power Qs. 
can be achieved. The reference values of idr and iqr are 
achieved directly from values of Qs and Ps  respectively. The 
actual d–q current signals (idr and iqr) are then compared with 
these reference values (i*dr and i* qr) and then the error 
signal is generate. This signal is then passed through two PI 
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