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Abstract: Voltage stability is very essential for stable power system operation. It’s analysis help 

a secure operation of power system. This paper will discuss that, how the SVC can regulate the 

power system stability. Due to its fast response and by which way it can control the reactive 

power in order to maintain the system stability. In today increasing demand of the power it 

becomes very necessary to provide a stable and secure environment. It is a very challenging issue 

due to more competition to fulfill the demand which also leads in the reduction. 
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INTRODUCTION 

Today changing electric power system make the necessity for a flexible, reliable, fast response as 

well as accuracy for the electric power generations, transmission, distribution and also the 

consumption which we are using. Due to increase in the demand make more competition among 

the utilities themselves. Increased demand is also a major cause for the reduction of security and 

which may further decrease quality of supply[1]. The large numbers of blackout occurs due to 

more stress on the system when there is an increase in demand of real and reactive power, they 

also occur due to low voltages. So there is an obvious increase in losses when the voltage at the 

buses of power system is low.  
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In this paper various methods to improve the voltage stability and the causes which may lead for 

the voltage instability will be identified. When the transmission line is  more loaded than there is 

a  problem of transient stability occur, after an occurrence of fault cause the transmission limiting 

factor. There is many FACTS devices which helps in the regulation of the supply and it also 

provide the flexible and dynamic control of power system[2]. 

SVC 

Static var compensator (SVC) is an electrical device provide the fast response which is used to 

increase the power system stability and  the power transfer capability. It also regulate the voltage 

and stabilize the system. Fast control of the reactive power is essential if the system is to operate 

nearly to their stability limits. The thyristor controlled static var compensator are being used for 

fast reactive power control. In this paper the three machine system with nine buses are used I 

order to make the system more stable from the two machine system with buses. 

Power System Stability 

Power system stability is the tendency of the power system that it can obtain its initial operating 

state after any disturbance in the system. It also bound the various cause of creating the 

disturbance so that the system remain stable or the entire system can operate intact. It also 

provide the secure operation of the system. There is continuing growth in connecting the power 

system and new technology with different control scheme helps to increase the operation in 

heavily loaded conditions which may cause the various forms of the system instability[3]. Due to 

instability in the power system may cause the blackout, so the improvement of the power system 

stability becomes more dominant. 

Static VAR Compensator 

Static var compensator is an electrical device provide the fast response which is used to increase 

the power system stability and  the power transfer capability. The SVC is used when there is any 

sudden  control of voltages at weak points. It is basically installed at the midpoint or at the line 

ends of the transmission interconnection[4]. Static var compensator are shunt connected static 

generator and absorber whose output is varied to control the voltage of the power system. Due to 
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its suitable control of its reactance it becomes possible to regulate the voltage magnitude at the 

point where SVC is connected which can enhance the performance of the power system. 

Fig: 1 

V-I Characteristic of SVC 

SVC may be operated in two different modes- 

 Voltage regulation mode  

 In var control mode i.e when the SVC susceptance is kept constant. 

 

Fig: 2 
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Electric loads both can generate and absorb reactive power. Static var compensator continously 

provide the reactive power which is require to control dynamic voltage swings in different 

system conditions, so as to improves the transmission and distribution performance[5]. 

SVC Modelling 

In this simulation part, the machine M1 is connected through a load center to a long transmission 

line. The load centre has a resistive load which is attach by a machine M2. The line carries the 

950 MW which is very close to the surge impedance loading. Fault breaker is used in this 

simulation in order to make the stable operation of the system after occurrence of the fault. 

Power system stabilizer is used in this simulation to improve the transient stability and it also 

help to improve the power oscillation damping of the system. The SVC used in this MODEL in 

order to provide the essential power to control the voltage swings, it not only control the voltage 

profile but also improves the transmission performance. 

 

Fig :3 

The use of SVC in the system is to identify the effect on voltage profile in order to make the 

normal operation of the system i.e the system to be stabilize. In this model we analyse the two 

cases i.e when there is single phase fault occur than what is the effect on the system when there 

is only impact of the power system stabilizer and there is no use of the SVC and second method 
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is when there is three phase fault occur than what was the impact on the system when there is 

impact of both static var compensator and also the power system stabilizer. 

Simulation result 

The result of the simulation is shown, which clearly mention the impact of using power system 

stabilizer and a static var compensator. When there is single phase fault in the system voltage is 

controlled by power system stabilizer without using SVC. But when three phase fault occur in 

the system the fluctuation is more and power system stabilizer alone not able to damp the 

oscillation as shown in fig. 3 and when we change the SVC mode to voltage control mode the 

fluctuation is control and the oscillation is quickly damped as shown in fig 4. 

 

Fig:4 Single phase fault and PSS in operation 

 

Fig: 5 Three phase fault and PSS in operation 
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Fig: 6 Three phase fault when both SVC and PSS in operation 

Conclusion 

Till now the first part of the thesis i.e. on voltage stability enhancement has been completed and  

its results for voltage stability is taken. Now the work remain for the next coming month is to use 

3 Machine system  and  3 phase fault inject into the system and we balancing that power through 

SVC Controller. Another machine will be added parallel to both machines and svc will be placed 

at some bus with differ loads with some fault injected. 
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