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ABSTRACT:
As we move forward, a lot of changes in the se in electrical
technological field regarding energy production can depletion of natyral resources have

be witnessed. Renewable energy sources are
penetrating the energy production field mainly due
to the numerous advantages they offer in contrg the world wind energy
with conventional fuels. Moreover, the finite i ificantly due to cleanness and
of fossil fuels and the dangers faced rg ility. er generation is estimated to be

ergy crises. These have led
roduction of energy from

is expected to h€ double or more by the year 2040. Wind
turbines (WTs), which play a main role in wind energy,
are basically divided into fixed and variable-speed
glogies. [1]

Variable-speed WTs have been increasingly
ployed recently due to several advantages compared
with the fixed speed technologies, including maximized
power capture, decreased mechanical stresses imposed
on the turbine, improved power quality, and decreased
acoustical noise. The variable speed technologies can be
further subdivided into two types: synchronous
generators with full-scale converters and doubly fed
induction generators (DFIGs) with partial-scale
converters. The DFIG is particularly employed for high-
power applications, due to the lower converters cost and
lower power losses. The DFIG control comprises both
the rotor side converter (RSC) and grid side converter
(GSC) controllers so that the RSC controls stator active
and reactive powers and the GSC regulates dc-link

Generator (DFIG). In this paper authors have
presented the review of advanced power controlling
techniques for DFIG, based wind turbines.

voltage as well as generates an independent reactive
power that is injected into the grid. [2]
Vector control (VC) is the most popular method

Keywords: Wind turbines, doubly fed induction used in the DFIG-based WTs .This method has some of
generators, Vector  control, direct torque the advantages and disadvantages, such as its
/powercontrol. dependence on the machine parameters variation. In

order to overcome the aforementioned problems,
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different nonlinear control methods such as direct
torque control/direct power control (DTC/DPC) have
been proposed. This method has also some advantages
and disadvantages although many modified methods
have been presented to overcome these problems, their
drawback is complex online computation.[3]

In order to enjoy the benefits of VC and DTC, the
combined VC and DTC (CVDPC) method has been applied
successfully to induction motor and permanent magnet
synchronous motors. However, the CVDPC method has
not been studied appropriately for the DFIG. In this
paper, it is focused on comparison of VC and DPC by
looking for similarities between their principles and
searching for a fundamental common basis. From this
common basis, in order to enjoy the benefits of VC and
DPC and to avoid some of the implementation difficulties
of either of two methods, the CVDPC method is proposed
for the RSC of the DFIG. The proposed CVDPC has several
advantages in comparison with VC, including fast
dynamic response, robustness against the machine
parameter variations, lower computation, and simple
implementation. On the other hand, it has benefi
comparison with DPC, including less harmonic dis
and lower power ripple. The rest of thi
organized as follows. In Section II, the
methods are described and the common basis of the
investigated. In Section I, the propgsed
and its basic idea are discussed. Ig
results are shown, and fin
conclusion is presented. [4

1) Jafar Mohammadi,
ia, Ehsan Da

and doubly fed
proposed system

control system. Th
included fast dynamij

osed system by authors
response, robustness against
the machine parameters variation, lower
computation, and simple implementation. It is also
beneficial as it has less harmonic distortion and
lower power ripple. In this paper authors have
proved the superiority of the CVDPC over either VC
or DPC by means of the MATLAB/ Simulink under
steady state and transient conditions.

2) Heng Nian and Yipeng Song, have proposed a
direct power control scheme for doubly-fed
induction generator for variable speed wind power
generation. The motive of this study is to reduce the
errors from active and reactive power in order to
achieve high accuracy and fast dynamic power
response based on the estimated stator flux.

3) S. Li, T. A. Haskew, A. Williams, and R. P.

G wind turbines on the

rent vector control method.
red and demonstrated and

constraints,
approaches

rn. The proposed method
Sim Power system for

L. Xu and rtwright, have presented the novel
strategy offdirect power control for a doubly fed
induction generator (DFIG)-based wind energy
generation system. The selection of proper voltage
aifd vectors of rotor side plays vital role in the
method. Initially rotor flux of generator does not
affect the stator active and reactive power. Authors
have proposed to use the stator flux in order to
minimize the problems related to rotor flux. The
stator resistance which does not affect the system
performance is used in this method.

5) S. Vaez-Zadeh and E. Jalali, have proposed the
control method. This method is implemented in the
three phase induction motor drive. The proposed
control system in this paper, includes current vector
in connection with a switching a switching table. The
proposed method is useful to reduce the losses.

III. PROBLEM STATEMENT:

Vector control (VC) is the most popular method
used in the DFIG-based WTs. Some of the advantages are
precise steady-state performance, less power ripple, and
lower converter switching frequency. However, it has
some disadvantages, such as its dependence on the
machine parameters variation due to the decoupling
terms and high online computation owing to the pulse

26|Page



NOVATEUR PUBLICATIONS

International Journal Of Research Publications In Engineering And Technology [IJRPET]

ISSN: 2454-7875
VOLUME 2, ISSUE 5, May -2016

width modulation (PWM) procedure. Moreover, the
coefficients of proportional-integral (PI) controllers, in
the conventional VC, must be optimally tuned to ensure
the system stability within the whole operating range
and attain sufficient dynamic response during the
transient conditions. In order to overcome the
aforementioned problems, different nonlinear control
methods such as direct torque control/direct power
control (DTC/DPC) have been proposed. The main
advantages of DTC/DPC methods include fast dynamic
response, robustness against the machine parameters
variation, reduction in computation, and simple
implementation. However, they have some
disadvantages including significant torque/power
ripples due to the high bandwidth of the hysteresis
controllers, variable switching frequency of the
converters, and deterioration of the controller
performance during the machine starting and low-speed
operations. Although many modified methods have been
presented to overcome these problems, their drawback
is complex online computation.

In order to enjoy the benefits of VC and DT
combined VC and DTC (CVDPC) method has bee
successfully to induction motor and permane
synchronous motors. However, the CVDPC methot
not been studied appropriately for the DFIG.

A. OBJECTIVE:
The main objective of thi
design “A Combined Vecto

Below are the s
modular form-

includes study of basic stgiicture of DFIG

2. Study of Vector Control Technique:- This section
includes Study of Vector Control Technique for the
DFIG system.

3. Study of Direct power Control Technique:- This
section includes Study of Direct power Control
Technique for the DFIG system.

4. Study of Combine Direct and vector power Control
Technique:- This section includes Study of combine
Direct and vector power Control Technique for the
DFIG system.

5. MATLAB/Simulink Simulation:- This part includes
the simulation of DFIG fed power system which will be
controlled by combine direct and vector control
technique.

C. SCOPE OF THE PR

dy of relevant literature to
idea of the proposed work.

Study of basic controlling technique of DFIG:

Pitch  controlling and rotor resistance

controlling

Study of vector power control technique with

MATLAB/ Simulink.

e Study of direct power control technique with
MATLAB/ Simulink.

e To carryout analysis of combined vector and
direct power control with MATLAB/Simulink.

e Comparison of result obtained through vector
power control, direct power control and
combined vector and direct power control.

V. CONCLUSION:

In this work, with considering the structure of
VC and DPC, an innovative combined control structure
based on the common basis of both methods has been
presented for the RSC of the DFIG. The combined system
enjoys the current VC approach, which generates the
rotor current components and uses the DPC based
switching table. The proposed CVDPC method has been
compared with both the VC-based optimized PI
controllers and DPC in terms of simple implementation,
acceptable power ripples, and suitable dynamic
response. As a result, the proposed CVDPC method

27|Page



NOVATEUR PUBLICATIONS

International Journal Of Research Publications In Engineering And Technology [IJRPET]

ISSN: 2454-7875
VOLUME 2, ISSUE 5, May -2016

provides a compromise of the advantages of two
methods.

In the steady-state conditions, the CVDPC has
power ripple as low as that of VC. The ripple is
significantly lower in comparison with that of DPC.
Furthermore, an FFT analysis shows that CVDPC has a
suitable THD as low as that of VC, which is less than that
of DPC. In the transient conditions, the CVDPC responds
to the wind speed variations approximately as fast as
DPC, which outperform VC in terms of dynamic
response. Moreover, the CVDPC-like DPC outperforms
VC in providing proper decoupling and robustness
against the machine parameters variation. Consequently,
the proposed CVDPC not only enjoys lower power ripple
as good as VC but also keeps high dynamic response as
fastas DPC.
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