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Abstract— The power system defined these days is highly 

capable and complex so that they can satisfy the demand of 

the users over the power system. One of the complex form of 

power system is wind turbine based systems. These systems 

having the turbine motor with fixed or the variable speed. 

With all these power systems, the common problem and 

requirement is the voltage stability. The stability requirement 

is more crucial if some fault occur over the system. In such 

case some dynamic mechanism is required to maintain the 

steady state of the power system and to achieve the stability 

over the system so that equalize distribution of power will be 

done in the defined area. This paper presented the use of a 

DFIG based power distribution system in which the power is 

been generated by variable speed wind turbine. The presented 

system included a STATCOM based controller to achieve the 

stability if some fault occurs over the system. In this work, 

one of the crucial faults is been handle called three phase 

fault. This fault is here associated with the bus system. The 

voltage stability is been achieved by using the STATCOM 

based controller. The obtained result shows that the presented 

system achieved the voltage stability successfully. 
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I. INTRODUCTION 

A power system is a structural arrangement of Generators, 

transmission lines, and distributed systems. Generating 

stations and a distribution system are interconnected through 

transmission lines, which also connect one power system to 

another. Remotely generated power has been brought to load 

centers through transmission lines.. Successful operation of a 

power system depends largely on the engineer’s ability to 

provide reliable and uninterrupted service to the loads. The 

first requirement of reliable service is to keep the 

synchronous generators running in parallel and with adequate 

capacity to meet the load demand. Second requirement of 

reliable electrical service is to maintain the integrity of the 

power network. The supply of reliable and economic 

electrical energy is a major determinant of industrial progress 

and consequent rise in the standard of living. Wind power is 

one of the reliable energy source used by most of industries, 

government institutions etc. This system face problem of 

voltage regulation and reactive power compensation. The 

power distribution in such system can have the problem of 

unequal distribution because of this there is the requirement 

to some stability in the power system. The presented system 

has defined a STATCOM inclusion in such system to provide 

the stability in the power system. This paper is used 

STATCOM based on voltage source inverter. The 

STATCOM based wind power system model is designed in 

simulink. 

II. DFIG IN WIND ENERGY CONVERSION SYSTEM 

Wind energy plays an increasingly important role in the world 

because it is friendly to the environment during the last 

decades; the concept of a variable-speed wind turbine (WT) 

has been receiving increasing attention due to the fact that it 

is more controllable and efficient, and has good power 

quality. As the demand of controllability of variable speed 

WTs increases, it is therefore important and necessary to 

investigate the modeling for wind turbine-generator systems 

(WTGS) that are capable of accurately simulating. In order to 

obtain satisfying output power from the WTGS, control 

strategies are also necessary to be developed based on the 

previously obtained WTGS models [1]. These control 

schemes include the grid-side converter control, the 

generator-side converter control, the maximum power point 

tracking control and the pitch angle control. The grid-side 

converter controller is used to keep the DC-link voltage 

constant and yield a unity power factor looking into the 

WTGS from the grid-side [2]. The generator-side converter 

controller has the ability of regulating the torque, active 

power and reactive power. The maximum power point 

tracking control is used to provide the reference values for the 

active power at the stator terminals. Following are the 

different technology categorization for DFIG:- 

1) Control Circuits 

2) Operating Modes 

3) Convertor Types 

4) Protection Circuits 

 
Fig. 1: Basic Dig of DFIG Based Wind Farm 

For a variable-speed wind power system, the 

generator is connected to the grid through power electronic 

converters connected back-to-back [3]. The converter is 

needed because the variable speed generator produces a 

variable frequency voltage that has to be converted to match 

the constant grid frequency. The generators used may be 

squirrel cage induction generator, permanent-magnet 

synchronous generator or Doubly-Fed Induction Generator 

(DFIG). For the squirrel cage and the permanent-magnet 

generators, the back-to-back converters are connected to the 

stator where high power is flowing, so the converters have to 

be high rated and this is its drawback. The power converters 

are connected to the rotor in the DFIG configuration and need 

to carry only the slip power. The stator is directly connected 

to the grid while the rotor is connected to the grid through 

back to- back converters, rotor side and grid side converters 

[4], [5]. A vector control is employed to control the DFIG in 

order to decouple the active and reactive power flow between 

the generator and the grid.  
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A. DFIG  

Wind turbines use a doubly-fed induction generator (DFIG) 

consisting of a wound rotor induction generator and an 

AC/DC/AC IGBT-based PWM converter. The stator winding 

is connected directly to the 50 Hz grid while the rotor is fed 

at variable frequency through the AC/DC/AC converter. The 

DFIG technology allows extracting maximum energy from 

the wind for low wind speeds by optimizing the turbine speed, 

while minimizing mechanical stresses on the turbine during 

gusts of wind. The optimum turbine speed producing 

maximum mechanical energy for a given wind speed is 

proportional to the wind speed. Another advantage of the 

DFIG technology is the ability for power electronic 

converters to generate or absorb reactive power, thus 

eliminating the need for installing capacitor banks as in the 

case of squirrel-cage induction generator. 

Wind power is growing at the rate of 21% annually, 

with a worldwide installed capacity of 238gigawatts (GW) in 

2011, and is widely used in Europe, Asia, and the United 

States. Wind power harnesses the power of the wind to propel 

the blades of wind turbines. These turbines cause the rotation 

of magnets, which creates electricity. Wind towers are 

usually built together on wind farms. At the end of 2011, 

worldwide nameplate capacity of wind-powered generators 

was 238 gaga watts (GW). Energy production was 430 TWh, 

which is about 2.5% of worldwide electricity usage. Several 

countries have achieved relatively high levels of wind power 

penetration, such as 21% of stationary electricity production 

in Denmark, 18% in Portugal, 16% in Spain, 14% 

in Ireland, and 9% in Germany in 2010. By 2011, at times 

over 50% of electricity in Germany and Spain came from 

wind and solar power. As of 2011, 83 countries around the 

world are using wind power on a commercial basis. 

Efficient control of electric power at the generation 

has been an important contributing factor for industrial 

growth in the twentieth century. Bulk of this power is 

generated and utilized through electromechanical energy 

conversion. Speed operation of electrical machines enables 

this conversion of power in a controlled manner. With the 

availability of power semiconductor devices the efficiency of 

conversion is high and, if desired, fast dynamic response can 

also be achieved. 

At present, there are mainly three kinds of 

generators are used in wind power system: squirrel cage 

induction generator (SCIG), doubly fed induction generator 

(DFIG.) and permanent magnet synchronous generator 

(PMSG). While a multi pole synchronous generator 

connected to a power converter does not need a gear, so it can 

operate at low speeds. The research focuses on the control 

strategy of DFIG based wind power system under 

STATCOM .Through the field-oriented control, the highest 

efficiency of wind generator can be reached. 

B. Advantages of DFIG 

The grid-side converter can control its reactive power to the 

grid independently of the generator operation. This allows the 

performance of voltage support towards the grid.  

A speed variation of ±30% around synchronous 

speed can be obtained by the use of power converter of 30% 

of nominal generated power. 

The stator active and reactive power can be 

controlled independently by controlling the rotor currents 

with the converter. 

III. REACTIVE COMPENSATION SYSTEM FOR WIND POWER  

STATCOM; this is static synchronous compensator used as 

source or sink for electrical network. The STACOM has a 

characteristic similar to the synchronous condenser, but as an 

electronic device it has no inertia and is superior to the 

synchronous condenser in several ways, such as better 

dynamics, a lower investment cost and lower operating and 

maintenance costs. A STATCOM is build with thrusters with 

turn-off capability like GTO or today IGCT or with more and 

more IGBTS. The static line between the current limitations 

has a certain advantage of a STATCOM is that the reactive 

power provision is independent from the actual voltage on the 

connection point. This can be seen in the diagram for the 

maximum currents being independent of the voltage in 

comparison to the svc. This means, that even during most 

severe contingencies, the STATCOM keeps its full capability 

to determining the control characteristic for the voltage.  

IV. PROPOSED MODEL 

A. Methodology 

The main work involved in this research is to design a wind 

power system based on DFIG that is connected to the grid and 

based on which the steady state conditions will be 

determined. Observing the power loss because of the change 

in the speed of the wind turbine and perform the relative 

observation to the system. Design a model of STATCOM 

system to achieve the system stability. Integrate the 

STATCOM model with wind firm so that the power system 

stability will be achieved in such system. 

B. Design 

The first task of the work is to design a wind turbine system 

based under the some standard parameters. In this work, we 

have taken two wind sources that are defined with some static 

dataset in terms of defined amplitude and the phase values. 

The integration of the wind source is performed with sine 

wave to generate the actual wind signal in AC form. The 

design model of the work is shown in figure 1. The generator 

subsystem basically contains the speed and voltage control 

block, a synchronous machine and a three phase circuit 

breaker. The trip signal is connected to ‘A’, which is linked 

to the Step-Up transformer subsystem. The synchronous 

machine with rating is connected with a three phase series 

load. The per unit(PU) values extracted from the speed and 

voltage control block are converted to exact values and 

further connected to the main system. The subsystem is 

linked to the main system via the three phase circuit breaker, 

which is connected to the R, S & T terminals. The inputs to 

the speed and voltage control system i.e. ‘Vref’, ‘Wref’ are 

connected to the system. The outputs ‘Pm’, ‘Vf’ and ‘Vt’ are 

further driven and connected to the Synchronous machine as 

inputs. The fault signal is given as an input to the com port of 

the circuit breaker, which is in-turn connected to the three 

phase V- I measurement block. This sub-system is further 

linked to the main system via Ro, So and to terminals. A 

DFIG BASED WIND FARM WITHOUT STATCOM 
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Fig. 2: 

In fig 2 we show a wind farm base on DFIG without 

STATCOM. 

We found in the result that when fault occur in the 

system then voltage and stability of the system goes down. 

We so the result in fig 3 

 
          Fig. 3: output of the system without STATCOM 

 
Fig. 4: Voltage Drop in System 

1) A DFIG Based Wind Farm with STATCOM 

 
Fig. 5: Proposed Systems (With STATCOM) 

As we can see, figure 5 is showing the proposed 

system. The proposed system is defined with STATCOM and 

it is able to handle the 3 phase fault. The presented system is 

capable to provide the voltage stability even if the faults occur 

over the system. The STATCOM make is able to handle the 

conditions of overload and under load situations. 

 
Fig. 6: Final output of proposed system 

Here figure 6 is showing the final results obtained in 

proposed system. As we can see, the presented system 

provides the voltage stability in the system. As we can see, 

the proposed system provides the voltage stability in case of 

three phase fault. The stability is achieved for active, reactive 

and overall voltage distribution. As we can see, as the fault 

occur some disturbance in the power system occur but it is 

covered by the STATCOM and stability over the system is 

achieved. 

V. CONCLUSIONS 

The presented system is defined to achieve the stability even 

if the fault occurs over the system. The system is checked 

under three phase fault. In this presented work, the problem 

of three phase fault is been covered by using the STATCOM 

based stabilizer and the voltage controller. The three phase 

fault is associated with the bus line. In general case, as the 

fault occur the voltage, complete voltage distribution over the 
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system is affected and overall voltage in the system set to 0. 

But in this presented system, the STATCOM based controller 

is been defined to achieve the voltage stability. The presented 

system provides the stable voltage distribution as three phase 

fault occur over the system. The obtained results shows that 

the power stability is been achieved by the system. 
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