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Abstract :- This paper will discuss and demonstrate how  Static Var Compensator(SVC)FC-TCR has 

successfully been applied to control transmission system dynamic performance for system disturbance and 

effectively regulate system voltage. Modelling and simulation of static var compensator(SVC for power system 

stability and improvement of power transfer capability have studied .First ,power flow results are obtained and 

then power(real and reactive power) have been studied for an uncompensated system and then compared with 

the results obtained after compensating the system using SVC device. Better utilisation of existing power system 

capacities by installing new devices such as Flexible AC Transmission system(FACTs) has become very 

important This work focuses on studying the effect of (SVC)FC-TCR on the voltage stability limit of power 

flow.All the simulation have been carried out in MATLAB/SIMULINK A methodology for determining the 

power flow margin is simply briefed.  

Keywords :- FACTS,SVC ,Real and Reactive Power, FC-TCR,   Voltage Sag, Voltage Profile , Matlab / 

Simulink, Thyristor controlled reactor. 

 

I. INTRODUCTION 

 
FACTs Technology is becoming more and more popular due to improvement in Power Electronic Technology 

and reduction in costs. Several FACTS controllers for shunt, series or both shunt & series compensation are now 

operating in power systems around the world.. The number of devices and electrical machines that absorbs the 

reactive power has been increased with either developments at technology or rising wealth levels in offices and 

houses. However the utilities aim to achieve this with the most beneficial compensation devices. Usually placing 

adequate reactive power support at the weakest bus enhances the Static- Voltage stability margin. The main 

objective of the Present paper is to discuss a new control method for SVC (FC-TCR) controllers for 

Transmission system . Reactive power imbalance occurs due to heavy load and voltage fluctuations . FC-TCR is 

providing necessary voltage to eliminatethe sag present in the system[1] .Sag means deep voltage fluctuation at 

any instant time. 

II. BASIC  FC-TCR 

In Fig 1.FC-TCR is shown in which combination of fixed capacitor and thyristor control reactor is taken to 

study the operation.FC-TCR is one type of svc.There are two type of compensation to to operate the basic fc-tcr. 

 

                   

 

 

 

Fig.1 Basic FC-TCR 
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In FC-TCR Sag and Swell creation is done. Swell means sudden raise in voltage at any specific instance of time. 

Sag creation is due to inductive load and swell creation is due to capacitive load. Only filter eliminates harmonic  

Present in the system.It does not enchance  the voltage level.It does not eliminate the sag present in the 

system.The power transfer limit in either shunt series compensation. The compensation can be provided in the 

following ways. 

A. Shunt capacitive compensation 

This method is used to improve the power factor. Whenever an. To compensate, a shunt capacitor is connected 

which draws current leading the source voltage.  

       B. Shunt inductive compensation 

This method is used either when charging the transmission line, or, when there is very low load at the receiving 

end. Shunt capacitance in the Ferranti effect). by a thyristor-based ac switch with firing angle control     

                                            

III. MODELING OF FC-TCR 

 

      In Fig 2 Matlab model without FC-TCR is shown.In fig 2 Nonlinear load used for universal bridge such as 

bridge rectifier.Passive shunt filter such as high pass filter is used.In fig 3 Matlab model with FC-TCR is 

shown.In fig 3Delay angle given to firing pulse generator six pulse given to TCR branch.The scheme consists of 

basic transmission model of  compensated system.This model consists of different buses  at with the simulation 

results were obtained. 

 

 

                                                           

Figure 2.Matlab circuit without FC-TCR 

 

http://en.wikipedia.org/wiki/Power_factor
http://en.wikipedia.org/wiki/Voltage
http://en.wikipedia.org/wiki/Transmission_line
http://en.wikipedia.org/wiki/Ferranti_effect
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Figure 3. MATLB circuit with FC-TCR 

                                    

IV. RESULTS AND DISCUSSION 

 
Simulation results of filter connected is as shown Fig 4 in which voltage sag will not occur in the system.Only 

filter eliminates harmonic present in the system and it does not enhance the voltage level.. When system is 

without FC-TCR as shown in Fig 5. then sag creates between0.2to 0.7 seconds and the voltage magnitude is 

change less than 1 p.u.We have to compensate the above system by using SVC system so that we can get actual 

voltage profile.After updated voltage profile we change the simulation result will represent that the voltage 

profile is compensated and the magnitude of the voltage profile is also maintained at the actual voltage.The 

results such voltage sag elimination as shown in Fig 6.  

 

Figure 4.o/p when filter is connected to the system 
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Figure 5.  O/P Sag voltage without FCTCR 

                                                             

           Figure 6.O/P voltage sag elimination with FC-TCR 

                                                       

V. CONCLUSION 

From the above simulation we conclude that fc-tcr is able to compensate the voltage sag.It also increases the 

power transmission capability. 

The simulation results indicated a considerable increase in power flow limit .Further study on voltage swell 

elimination is in propose work.It can be study for the most effective way of increasing the power flow limit. 
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