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ABSTRACT 

 

The use of wind energy generation in electrical grid is increasing worldwide. Injection of the 

wind power into an electric grid affects the power quality. The generated wind power is 

always not constant due to its time varying nature and causing stability problems. This weak 

interconnection of wind generating source in the electrical network affects the power quality 

and reliability. In this paper the power quality problem due to installation of wind turbine 

with the grid is determine. In this proposed scheme Static Compensator (STATCOM) is 

connected at a point of common coupling to reduce the power quality problems. The 

STATCOM gives reactive power support to wind generator and also load. The proposed 

system maintains the grid voltage free from distortion and harmonics. In this paper the effect 

of STATCOM is presented. The behavior of STATCOM is studied under reactive loading 

condition.  
 

KEYWORDS— Static Synchronous Compensator (STATCOM),Insulated-Gate Bipolar 

transistor (IGBT), Voltage Source Converter (VCS), Static Voltage Compensator 

(SVC),wind generating system (WGS). 

 

 INTRODUCTION 
 

Now-a-days the distribution system suffer from many power quality problems such as voltage 

sag, voltage swell, voltage spikes, voltage fluctuation, harmonics etc.,STATCOM (Static 

synchronous compensator) is also called as Synchronous Compensator. STATCOM is shunt 

connected reactive power compensation; it is used to generate or absorb the reactive power to 

the transmission and distribution line. The STATCOM will provide the reactive power to the 

line only if the load is suffer from lack of reactive power at given bus location and vice 

versa[1]. STATCOM is a voltage source converter (VSC) device. The voltage source is in 
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behind the reactor of the SATACOM.The STATCOM has DC capacitor from which the 

voltage source is created. Hence the STATCOM has little very little active power. If suitable 

source is coupled across the DC capacitor, then STATCOM will give active power to the 

line. Depending upon the amplitude of the voltage source, it will provide reactive power/ 

absorb reactive power [2]. The main aim of using STATCOM is to regulate the voltage and 

to improve power quality. The response time of STATCOM is very short when compared 

with SVC. This is happened due to the present of IGBT. Since IGBT have fast switching 

time. The STATCOM will give best reactive power support at low voltage than the SVC. 

This is because of the reactive power from the STATCOM decrease linearly with the AC 

voltage [3]. 

In this paper we discuss about the grid connected wind energy system using STATCOM and 

it is modeled using MATLAB/SIMLINK.  

 

FUNDAMENTALS OF STATCOM 

 

 

Fig.1. Functional model of STATCOM 

The STATCOM is made up of VSC,coupling transformer and dc energy storage devices. The 

output voltage of VSC controls the VAR flow into or out of the STATCOM [4][5].The basic 

scheme of the STATCOM is shown in the figure 1. 

POWER EXCHANGE IN STATCOM 

 
The amount and type of power exchange between the STATCOM and the PCC (Point Of 

Common Coupling) can be adjusted by controlling the magnitude of STATCOM output 

voltage with respect to the system voltage as shown in fig. The STATCOM is connected at 

the PCC where VO is the magnitude of STATCOM output voltage Vpcc is the magnitude of 
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the system voltage at PCC and XS is the equivalent reactance between STATCOM and the 

system [4]. The reactive power supplied by the STATCOM is given by     

Q =   
�������

��
  	
�� 

STATCOM supplies or absorbs reactive power based on the Q value either positive or 

negative as shown in figure 2. 

 

Fig 2.Operating modes of STATCOM 

 

Figure 3 shows the STATCOM output current and voltage diagram where phasors 

IQ and IP represent the AC current Iac components that are in quadrature and in 

phase with the AC system voltage Vac respectively.If both real and reactive power 

flows are positive, then the power is absorbed by the STATCOM while negative 

means that the power is injected by the STATCOM. The corresponding reactive 

power exchanged can be expressed as follows. 

Q   =  
��

��������� ��� �

�
                             (2) 

Where the angle  � is the angle between the AC system bus voltage Vac and the STATCOM 

output voltage Vout [4]. 

  

Fig.3. At AC terminal 
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 POWER SYSTEM UNDER STUDY 
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Fig.4. System under study 

Figure 3 represents 138 Kv system with STATCOM and reactive load. STATCOM provides 

mid-point configuration between line L2-1 and L2-2 having length 100Km each.STATCOM 

connected to the system using Zig Zag phase shifting transformer. It’s application for creation 

of a missing neutral connection from an underground system to permit the grounding of that 

neural to an earth reference point and also harmonic mitigation. 

 WIND ENERGY GENERATING SYSTEM 

In this system induction generator is used since separate field circuit is not required, it accepts 

constant and variable load. Induction generator and energy storage system are interface at 

point of common coupling. STATCOM is connected to the system in parallel. This system 

has natural protection against short circuit. 

The battery storage system and shunt connected STATCOM is connected with the interface 

of induction generator and non-linear load at PCC in grid system as shown in figure 5. In 

order to maintain power quality in the grid, the STATCOM compensator output is varied 

depends on control strategy [6]. 

 

Fig.5 Operation of Wind farm connected to grid 
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VOLTAGE SAG COMPENSATION 

 SAG INITIATION 

Voltage sag has been defined as a reduction in the voltage magnitude from its nominal value 

for a duration ranging from a few milliseconds to one minute [7]. Here, reactive load induced 

voltage sag is analyzed and the STATCOM is expected to reduce the intensity of the voltage 

sag.  

 SAG MITIGATION 

 The compensation is provided for 0.2 sec to 0.4 sec when reactive load connected to the 

system. For this duration voltage sag is compensated. The STATCOM based current 

controlled voltage source inverter inject the current into system in such way that the injected 

current will cancel out the reactive part of the load thus it improves the power quality. 

 

CONCLUSION 

STATCOM is analyzed and the circuit model for the system is developed using MATLAB 

SIMULINK.The wind energy connected to the grid along with shunt connected STATCOM 

will provide better performance. Hysteresis control is used to produce switching signal for 

IGBT in STATCOM. Hence conclude that STATCOM will give better performance for wind 

energy connected to grid. 
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