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Abstract: The basic component of the 

STATCOM is that it can retain or infuse the 

responsive power with the power grid. 

Subsequently, the voltage direction of the power 

grid with STATCOM FACTS gadget is 

accomplished. Also reestablishing the solidness 

of the power framework having wind cultivate 

subsequent to happening serious unsettling 

influence, for example, blames or wind cultivates 

mechanical power variety is gotten with 

STATCOM controller. The dynamic model of the 

power framework having wind cultivate 

controlled by proposed STATCOM is produced. 

To approve the power of the STATCOM FACTS 

controller, the examined power framework is 

reproduced and subjected to various extreme 

unsettling influences. The outcomes demonstrate 

the viability of the proposed STATCOM 

controller as far as quick damping the power 

framework motions and reestablishing the power 

framework strength.  

Keywords: STATCOM, Wind Generation, 

Transient Stability. 

 

 

 

I. INTRODUCTION 

Presently a day's wind as a noteworthy extent of 

non-toxic energy generation is broadly used.If a 

huge wind cultivates, which electrically is far 

from its association point to the power 

framework, isn't sustained by sufficient 

responsive power, it exhibits real unsteadiness 

issue. Different techniques to break down and 

enhance wind cultivate steadiness have been 

performed. The security of wind-driven self-

energized  

acceptance generator SEIG is investigated. A 

breaking resistor to ingest dynamic power amid 

blame to upgrade the framework security is 

created. Adaptable AC transmission framework 

FACTS gadgets, for example, Static 

Synchronous Compensator STATCOM to 

enhance the solidness in the wind cultivate are 

considered. As an outcome, it will end up 

noticeably important to require wind homesteads 

to keep up ceaseless operation amid grid 

unsettling influences and in this way bolster the 

system voltage and recurrence. Furthermore, in 

the range of a deregulated power industry, the 

approach of open access to transmission 
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frameworks, which made focused power 

markets, prompted an enormous increment in 

energy exchanges over the grid and conceivable 

Congestion in transmission frameworks. The 

development of power exchange capacity of 

transmission frameworks has been a noteworthy 

issue in the course of recent decades. Under 

these conditions, the advanced power framework 

has needed to defy some major working issues, 

for example, voltage direction, power stream 

control, transient soundness, and damping of 

power motions, and so on. Realities gadgets can 

be an answer for these issues. They can give 

quick dynamic and receptive power pay to power 

frameworks, and in this manner can be utilized to 

give voltage support and power stream control, 

increment transient solidness and enhance power 

wavering damping. Appropriately found FACTS 

gadgets permit more productive use of existing 

transmission systems. The STATCOM is utilized 

to give quick and quick control of voltage amid 

consistent state and transient steadiness. This 

issue is considerably more basic on account of 

microgrids, since specific FACTS controllers, 

especially STATCOMs, are being considered as 

a conceivable answer for a portion of the voltage 

and point security issues characteristic to these 

power grids. Therefore, common STATCOM 

models are approved here utilizing framework 

recognizable proof strategies to remove the 

significant electromechanical mode data from 

time-area signals. Framework distinguishing 

proof methods is utilized to promptly and 

straightforwardly analyze genuinely 

unmistakable STATCOM models, along these 

lines keeping away from network-based 

eigenvalue investigations of complex framework 

models or potentially demonstrating 

approximations. In this paper, a STATCOM is 

added to the power system to give dynamic 

voltage control to the wind cultivate, dynamic 

power stream control for the transmission lines, 

soothe transmission clog and enhance power 

swaying damping. Reproduction comes about 

demonstrate that the STATCOM gadgets 

altogether enhance the execution of the wind 

cultivate and the power organizes amid transient 

unsettling influences. 

2. WIND FARM AND ELECTRIC 

GENERATOR MODEL 

A wind turbine is a gadget that proselytes motor 

energy from the wind into electrical power. 

Wind turbine utilize squirrel confine acceptance 

generator yield power to its ostensible incentive 

for high wind speeds. To create power the 

acceptance speed must be marginally over the 

synchronous speed however the speed variety is 

regularly so little that the WTIG is thought to be 

joined speed wind generator. A wind turbine 

utilized for charging batteries might be alluded to 

as a wind charger. The consequence of over a 

thousand years of windmill improvement and 

present-day designing, the present wind turbines 

are produced in an extensive variety of vertical 
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and level hub sorts. The littlest turbines are 

utilized for applications, for example, battery 

charging for helper power for watercrafts or 

bands or to power activity cautioning signs. 

Marginally bigger turbines can be utilized for 

making little commitments to a local power 

supply while offering unused power back to the 

utility provider by means of the electrical grid. 

Varieties of extensive turbines, known as wind 

ranches, are turning into an undeniably vital 

wellspring of the sustainable power source and 

are utilized by numerous nations as a feature of a 

technique to decrease their dependence on 

petroleum derivatives. Not at all like the pattern 

toward extensive scale grid associated wind 

turbines found in the West, the more quick 

interest for rustic energy supply in creating 

nations is for little machines in the 5 - 100 kW 

go. These can be associated with little, restricted 

miniaturized scale grid frameworks and utilized 

as a part of conjunction with diesel creating sets 

or potentially sun based photovoltaic 

frameworks. Right now, the utilization of wind 

power for power generation in creating nations is 

restricted, the fundamental zone of development 

being for little battery charging wind turbines (50 

- 150 Watts). In Inner Mongolia there are more 

than 30,000 such machines utilized by herders 

for giving power to lighting, TVs, radios, and so 

on. 

 

 

 

Figure 1: Wind turbine and induction generator 

 

Where you assemble your wind turbine is 

critical. Keep in mind that if close-by houses, 

tree lines, and storehouses impede the full power 

of the wind from your wind turbine; you won't 

have the capacity to create as much power. Wind 

speeds have a tendency to be higher on the 

highest point of an edge or slope, and 

consequently, it is a smart thought to find wind 

turbines at uneven areas. Simply make sure to 

keep your turbine far from high turbulence. 

Neighbors' must likewise be contemplated when 

picking a spot to assemble your turbine. The 

more distant your wind turbine site is from 

neighboring houses, the better. Try not to 

anticipate that your wind turbine will produce the 

Same measure of power constantly. The wind 

speed at a solitary area may differ impressively, 

and this can significantly affect the power 

generation from a wind turbine. Regardless of 

the possibility that the wind speed shifts by just 
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10%, the power generation from a wind turbine 

can change by up to 25%. 

 

3. STATCOM MODEL 

A static synchronous compensator, otherwise 

called a "static synchronous condenser", is a 

controlling gadget utilized on exchanging current 

power transmission systems. It depends on a 

power gadgets voltage-source converter and can 

go about as either a source or sink of responsive 

AC power to a power organize. In the event that 

associated with a wellspring of power it can 

likewise give dynamic AC power. It is an 

individual from the FACTS group of  

 

gadgets Usually a STATCOM is introduced to 

help power arranges that have a poor power 

factor and frequently poor voltage direction. 

There are be that as it may, different utilizations, 

the most well-known utilize is for voltage 

dependability. A STATCOM is a voltage source 

converter (VSC)- based gadget, with the voltage 

source behind a reactor. The voltage source is 

made from a DC capacitor and thusly a 

STATCOM has next to no dynamic power 

ability. In any case, its dynamic power ability 

can be expanded if an appropriate energy 

stockpiling gadget is associated with the DC 

capacitor. The receptive power at the terminals 

of the STATCOM relies upon the adequacy of 

the voltage source. For instance, if the terminal 

voltage of the VSC is higher than the AC voltage 

at the purpose of association, the STATCOM 

creates receptive current; then again, when the 

plentifulness of the voltage source is lower than 

the AC voltage, it ingests responsive power. 

 

https://edupediapublications.org/journals
https://edupediapublications.org/journals/index.php/IJR/


   

International Journal of Research 
Available at https://edupediapublications.org/journals 

e-ISSN: 2348-6848  

p-ISSN: 2348-795X  

Volume 04 Issue 14 

November 2017 

 

Available online:  https://edupediapublications.org/journals/index.php/IJR/  P a g e  | 1641    

 

 

Figure 4: A typical control circuit of the STATCOM 

 

The three-stage stack streams to be remunerated 

are measured from the framework and changed 

to two stage orthogonal parts on pivoting 

organizes synchronized with the line voltage. 

The yields of the channel circuit are contrarily 

changed to three-stage parts. The yield current of 

the STATCOM is controlled by three-stage 

current input control utilizing isa, isb, and isc as 

reference signals for each stage. The yield flag of 

the present control included by a detected 

framework voltage flag turns into the voltage 

reference flag of the PWM control. The PWM 

control circuit creates the terminating sign of the 

GTO by contrasting triangular wave bearer 

signals with the voltage reference flag.  

The reaction time of a STATCOM is shorter than 

that of a SVC, for the most part because of the 

quick exchanging circumstances gave by the 

IGBTs of the voltage source converter. The 

STATCOM additionally gives better responsive 

power bolster at low AC voltages than a SVC, 

since the receptive power from a STATCOM 

diminishes straightly with the AC voltage. A 

static VAR compensator (SVC) can likewise be 

utilized for voltage security. Be that as it may, a 

STATCOM has preferable attributes over a SVC. 

At the point when the framework voltage drops 
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adequately to compel the STATCOM yield 

current to its roof, its most extreme receptive 

yield current won't be influenced by the voltage 

size. Accordingly, it shows steady current 

attributes when the voltage is low under the point 

of confinement. Conversely the SVC's 

responsive yield is relative to the square of the 

voltage size. This makes the gave receptive 

power diminish quickly when voltage 

diminishes, hence lessening its soundness. 

Furthermore, the speed of reaction of a 

STATCOM is speedier than that of a SVC and 

the consonant emanation is lower. Then again 

STATCOMs commonly show higher 

misfortunes and might be more costly than 

SVCs, so the (more seasoned) SVC innovation is 

as yet broad. 

 

4. Modeling 

 

The power quality of power supply of a perfect 

power framework intends to supply electric 

energy with idealizing sinusoidal waveform at a 

steady recurrence of a predefined voltage with 

the minimum measure of aggravations. Power 

quality is an issue that is winding up 

progressively vital to power customers at all 

levels of utilization. The different power quality 

issues are voltage hang, short interferences, long 

intrusions, voltage spike, voltage swell, 

consonant twists, voltage changes, voltage 

unbalance and so on. This causes the glitch of 

types of gear to be specific microchip-based 

control framework, programmable rationale 

controller; movable speed drives, gleaming of 

light and screen. It prompts stumbling of 

temporary workers, stumbling of insurance 

gadgets, stoppage of touchy gear like PC, 

programmable rationale control framework and 

may stop the procedure. Indeed, even can harm 

of delicate gear likewise corrupt the power 

quality in the grid? The answers for this are 

Flywheels, static capacitors, DVR, 

DSTATCOM, UPFC and so forth. 
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Fig-4.1:Simulink Block of Grid Connected Wind Energy System for Power Quality 

Improvement by Using STATCOM 

 

A STATCOM comprises of a two-level Voltage 

Source Converter (VSC), a DC energy 

stockpiling gadget associated in shunt to the 

dissemination organize through the coupling 

transformer. The VSC changes over the DC 

voltage over the capacity gadget into an 

arrangement of three-stage AC yield voltages. 

These voltages are in stage and combined with 

the AC framework through the reactance of the 

coupling transformer. Appropriate change of the 

stage and extent of the STATCOM yield 

voltages permits compelling control of dynamic 

and responsive power trades between the 

STATCOM and the AC framework. Such design 

enables the gadget to assimilate or produce 

controllable dynamic and receptive power. The 

battery energy stockpiling framework (BESS) is 

utilized as an energy stockpiling component with 

the end goal of voltage direction and this keeps 

up dc capacitor voltage steady. What's more, 

STATCOM is valuable to infuse responsive 

power to settle the grid framework. It 

additionally controls the dissemination and 

transmission framework in a quick. At the point 

when power vacillation happens in the 

framework, the BESS can be utilized to level the 

power variance by charging and releasing 

operation. The shunt associated STATCOM with 

battery energy stockpiling framework is 

associated with the acceptance generator and 

non-straight load at the PCC in the grid 

framework. The STATCOM compensator yield 

is shifted to keep up the power quality as 

standards in the grid framework by utilizing 

hysteresis current controller. A solitary 

STATCOM utilizing protected door bipolar 
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transistor is proposed to have a responsive power 

bolster, to the acceptance generator and to the 

nonlinear load in the grid framework. The 

control plot approach depends on infusing the 

streams into the grid utilizing "hysteresis current 

controller." Using this procedure, the hysteresis 

current controller keeps the control framework 

variable between limits of hysteresis zone and 

gives rectify exchanging signals for STATCOM 

operation. The control calculation needs the 

estimations of a few factors, for example, three-

stage source current (iabc), DC voltage (Vdc), 

inverter current (iabc). The present control 

square gets a contribution of reference current 

(i*abc) and genuine current (iabc) are subtracted 

in order to enact the operation of STATCOM in 

current control mode. The control framework 

plot for producing the changing signs to the 

STATCOM is introduced beneath. The RMS 

voltage source adequacy is figured at the 

examining recurrence from the source stage 

voltage (Va, Vb, Vc) for the three-stage adjusted 

framework. Furthermore, this can be 

communicated as Vm, tested pinnacle voltage, is 

in underneath condition. 

 

 

The in-phase unit vectors are acquired from AC 

source phase voltage and the RMS estimation of 

unit vectors are appeared underneath as 

 

 

The in-phase created reference streams are 

determined utilizing as a part of phase unit 

voltage format as spoke to beneath 

 

 

Where I am corresponding to extent of sifted 

source voltage for separate phases. This 

guarantees the source current is controlled to be 

sinusoidal. The unit vectors actualize the critical 

capacity in the grid association for the 

synchronization for STATCOM. The reference 

current is created as in condition beneath and 

real current is identified by current sensors and 

are subtracted for acquiring a present mistake for 

a hysteresis based current controller. Therefore 

the ON/OFF exchanging signals for IGBT of 

STATCOM are gotten from hysteresis controller. 

The exchanging capacity SA for phase „a‟ is 

communicated as 

 

 

 

Where HB is a hysteresis current-band, 

comparatively the exchanging capacity SB, SC 

can be gotten from phase’s b and c separately. 
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5. RESULTS 

 

 

 

Fig 2 STATCOM output voltage 

 

The source voltage on the grid is influenced 

because of the impacts of non-straight load and 

wind generator, hence immaculateness of 

waveform might be lost on the two sides in the 

framework. This dynamic load affects the 

inverter yield voltage. Above is the infused 

statcom yield voltage used to relieve the issues 

happening in the power quality of non-direct 

load and wind generator. 

 

 
 

Fig :-4.2  (a) Source current (b) Load current (c) Wind generator current (d) Inverter injected current  

 

 

The above source current, stack current, wind 

generator current contains more aggregate 

symphonious mutilations on account of a 

consistent variety of non-straight load and wind 

creating framework. So in the above STATCOM 

infused current is utilized to alleviate the music 

in the source and load streams. 
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Fig 4.3 Supply voltage and current at PCC without STATCOM 

 

 
 

Fig 4.4. Supply voltage and current at PCC with STATCOM 
 

In the above supply voltage and current at PCC 

without STATCOM indicates current driving the 

voltage, this impacts the execution of the 

framework. By utilizing the STATCOM current 

and voltage are in-phase. This demonstrates the 

closer solidarity power factor is kept up for the 

source power when the STATCOM is in 

operation. 

 

5. CONCLUSION  
 

This paper shows the grid-associated wind 

energy framework for power quality change by 

utilizing STATCOM. The power quality issues, 

its outcomes, and their relief strategies are 

displayed here. In this proposed plan to wipe out 

the consonant substance of the heap current the 

STATCOM-BESS control framework is utilized. 

With the goal that power quality is kept up at the 

purpose of normal coupling. What's more, 

hysteresis current control plot in the STATCOM 

is utilized for the quick powerful reaction. It 

additionally keeps up voltage and current in 

phase. That implies solidarity power factor is 

kept up at the source end. 
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