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Abstract- There will be a ceaselessly developing request to wind energy era limit. This 

circumstances powers the amendment of the grid codes requirements, should remain associated 

throughout grid faults, i. E., will ride through the faults, Also help framework Dependability 

Throughout flaw line state. For an ordinary deficiency condition, those voltage toward the side of the 

point for regular coupling (PCC) drops underneath 80% instantly and the rotor speed for incitement 

generators turns into flimsy. In this paper, STATCOM Also UPFC are used to enhancing those low 

voltage ride- through (LVRT) about wind vitality transformation framework (WECS) to moist those 

rotor velocity oscillations from claiming incitement generator under flaw line states. We tried to 

incorporate both facts device for the comparison theme of the proposed system with wind conversion 

system and tried to show the active and reactive power analysis with both devices. 

 

I. INTRODUCTION 
Provision of a mixture STATCOM (VSC + 

capacitor Banks) to the regulation of the terminal 

voltage In PCC of the fancied reference quality 

might have been tended to Toward Moursi et al in 

[9]. The execution of the mixture STATCOM 

might have been assessed and investigated for 

admiration to full rating converter in perspective of 

the dynamic Furthermore transient operation of the 

three phase- toground shortcoming. In [10], Amjed 

Also Lathika acquainted a UPFC controller for 

which those two converters and the capacitor need 

aid supplanted for a dual-bridge grid converter. 

Their primary objective is running ac with ac 

energy change without dc vitality stockpiling links, 

bringing about a respectable diminish to UPFC’s 

expense Furthermore volume. They utilized space 

vector Pulse Width regulation (SVPWM) control 

plan with control the exchanging of the grid 

converter. 

 

 
Fig.1: Types of FACTS Device 

 

II. POWER FROM THE WIND 

 
Dynamic vitality from the wind may be used to 

transform that generator inside that wind turbine to 

handled power. There need aid a few variables that 

help the effectiveness of the wind turbine for 

extracting those energy from the wind. Firstly, the 

wind pace may be a standout amongst the vital 

elements over deciding what amount of control 

could a chance to be concentrated from those wind.  

This may be in light the control prepared starting 

with those wind turbine will be An capacity of the 

cubed of the wind speed. Thus, those wind speed 

On doubled, those control generated all the will be 

expanded Toward eight times the first force. Then, 

area of the wind ranch assumes a paramount part 

with the end goal the wind turbine on extricate 

those the vast majority accessible control type the 

wind. 

 

 
Fig: 2: (a) Main Components of Horizontal-axis Wind 

Turbine (b) Cross-section of a Typical Grid 

connected Wind Turbine 

 

Those following paramount element of the wind 

turbine will be those rotor edge. Those rotor blades 

length  of the wind turbine is a standout amongst 
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those imperative parts of the wind turbine since the 

force prepared from the wind will be also 

proportional of the cleared territory of the rotor 

blades i. E. The square of the breadth of the cleared 

zone. 

 

III. DATA ANALYSIS 

For this proposed analysis we used IEEE 

2015 base paper for the performance 

analysis of active and reactive power in the 

system.  

 

Induction Generator Power 500kW  

Number of poles 4 Slip 1.8% 

Power factor 0.9 

Stator resistance 0.0577  

Rotor resistance 0.0161   

Stator reactance 0.0782  

Rotor reactance 0.012  

Magnetizing reactance 2.43  

GRID Supply 20 kV 

Frequency 50Hz 

Step down 69kV/20 kV 

Transformer 10 MVA 

X/R ratio 8 

 

IV. FIXED SPEED WIND TURBINE 
Fig. 3 indicates the schematic outline of a ordinary 

WECS. Those wind pace model, the model from 

claiming wind turbine, those mechanical model of 

the drive-train Also incitement generator are 

depicted in the accompanying segments. 

 

 

Fig. 3: Schematic diagram of typical WECS 

 

4.1 Wind Speed 

Concerning illustration indicated to fig. 4, wind 

velocity may be demonstrated Similarly as those 

entirety of cash of Emulating components: base 

wind speed, Gust wind speed, incline wind velocity 

Furthermore clamor wind velocity [18]. 

Throughout those simulations, those enduring part 

from the wind pace connected of the turbine may be 

15 m/s. 

 

 

 
Fig: 4: Wind speed model 

 

V. RESULT AND DISCUSSIONS 

Solitary line diagrams of the recreated UPFC 

STATCOM would indicate for fig. 5 

individually. The parameters from claiming 

this framework needs aid recorded previously, 

addendum. An three stage hamper 

shortcoming working of accordance 2, which 

begins toward t=10s. The simulations have 

been conveyed with and without UPFC 

 

 

Fig. 5: (case a): Simulated power system with UPFC 

 

 

Fig. 6: (case b): Simulated power system with 

Simulated power system with STATCOM 
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Fig. 6 indicates the rms esteem of the PCC voltage 

in the both cases, when utilizing UPFC and 

STATCOM indivially. It will be watched that when 

utilizing STATCOM, the PCC voltage give or take 

abatements with zero can't be restore of the typical 

level (1 pu). The UPFC not just declines voltage list 

on 0. 4 pu, as well as the voltage at PCC camwood 

make restore fast after the issue by injecting 

sensitive force then afterward issue freedom 

through shunt inverter. 

 

 

Fig. 7: MATLAB Simulation of Wind Conversion 

Using UPFC 

 
 

 

 

Fig. 8: MATLAB Simulation of Wind Conversion 

using STATCOM 

 

Fig. 9 Furthermore demonstrate the animated 

Furthermore sensitive energy traded the 

middle of the iga and the grid respectively 

,during those fault, those UPFC keeps 

dropping the dynamic energy should zero 

Therefore following the issue clearing and the 

animated energy restored on pre-fault level. 

However, when STATCOM used, the dynamic 

force throughout those shortcoming interim 

may be lessened to zero due to the voltage dip 

In those PCC. By utilizing UPFC the 

absorbing sensitive force from the grid 

reduced, which aides with Abstain from 

different issues for example, voltage 

breakdown. 

 

 
Fig. 9: Effect of UPFC on terminal during fault 

 

 

Fig. 10: Effect of STATCOM on terminal voltage 

during fault 

 

 

 

 

 

 

 

 

 

 

Fig. 11: Active power during fault & Reactive power 

during fault with UPFC 
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Fig. 12: Active and Reactive Powers With STATCOM 

 

 

Fig. 13: Electrical torque of induction generator 

during fault WITH UPFC 

 

 

 

 

 

 

 

 

 

 

 

Fig. 14: Electrical torque and rotor speed of 

induction generator WITH STATCOM 

Figures 14 Furthermore 16 indicate the 

electrical torque and the rotor speed of the 

incitement generator for STATCOM and 

UPFC, individually. Similarly as indicated 

clinched alongside fig. 5.9 for STATCOM the 

variety of the electrical torque is significant 

due to those voltage dip toward the PCC 

Throughout electrical torque is Throughout 

those fault, thus, the rotor speed can't make 

diminished of the pre shortcoming level 

Concerning illustration demonstrated for fig 

5.10 At utilizing UPFC, those variety of the 

pre- variation of the electrical torque will be 

lessened and is likewise restored In those pre-

fault esteem. Done addition, the rotor velocity 

bit by bit lessens of the pre -fault level and the 

framework may be stable as indicated for fig 

5.9. We tried to incorporate both facts device 

for the comparison theme of the proposed 

system with wind conversion system and tried 

to show the active and reactive power 

analysis with both devices. 

In this proposed work, we study the active & 

reactive power management of wind turbine & 

compare the output of the controller with & 

without STATCOM. In this work STATCOM 

is used for reactive power compensation on 

grid connected wind farm system. A static 

synchronous compensator (STATCOM) is a 

regulating device used on alternating current 

electricity transmission networks. The static 

synchronous compensator which relies on 

upon the flexible alternating current 

transmission systems (FACTS) are one of the 

power electronics devices to improve voltage 

profile, system stability & reactive power 

control & to reduce the losses & enhance the 

power transmission capability of transmission 

lines. 

We can see from the figure when we used the 

STATCOM in the grid connected wind energy 

system STATCOM provide/absorb the 

essential amount of power to or from the 

system & maintain the system for steady state 

conditions. In this work STATCOM provide 

the better power quality improvement in the 

term of reactive power absorb condition to 

10.02 pu improvement. 

It is observed that the Reactive power on the 

grid is affected due to the effects of linear load 

& wind generator, thus the purity of waveform 

may be   lost on both sides in the system & 

power quality will improved by improving  

the bus bar voltageby the simulated scale& 

power quality will be improved & system 

reached at steady state condition. 
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We can observe the signal on the "Wind 

Turbines" scope observing Active & reactive 

power, generator speed, wind speed & pitch 

plot for every turbine. For every combine of 

turbine the created active power begins 

expanding easily (together with the twist 

speed) to achieve its appraised estimation of 

in around 12s. Over that time period the 

turbine speed with reactive power will have 

expanded from 10.20pu to 10.90pu. At first, 

the pitch point of the turbine edges is zero 

degree. At the point when they give up power 

exceed 3 MW, the pitch edge is expanded 

from 0 deg to .3 deg in order to bring output 

power back to its nominal value& we can 

focus that the consumed receptive power 

increments as the created active power 

increments Term of STATCOM. 

 

VI. CONCLUSION 

In this paper, impacts of the STATCOM and UPFC 

on the execution from claiming FSWT have been 

Eventually Tom's perusing PSCAD/EMTDC have 

been mulled over In view of the reproduction. 

Those reenactment Outcomes indicate that those 

UPFC keeps the voltage dip Throughout An issue 

Also restores the voltage after the flaw line 

freedom utilizing An shunt inverter. For addition, it 

enhances generator speed and the voltage Strength 

of force grid coordinated circuit with WECS. We 

tried to incorporate both facts device for the 

comparison theme of the     proposed     system     

with wind 

conversion system and tried to show the active and 

reactive power analysis with both devices with 

MATLAB SIMULATION. On the basis of these 

research STATCOM is the better device for the 

active and reactive power compensation coz 

reaching at steady state condition. 
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