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ABSTRACT 

Power system instabilities are a part of the power grid systems and transmission lines you too many 

faults and difficulties that can come in the path of Transmission power. This paper is based on the 

implementation of the SVC in maintaining the power stability of the transmission lines and the effect 

of it is studied along with the absence and presence of it in the PV curves on the power that can be 

drawn from it. 

INTRODUCTION 

Static VR compensator is a circuit of controlled reactor which is parallel along with the fixed 

shunt capacitor which can control the voltage in the circuit.  Power can be controlled using 

SVC. The fire and angle of the thyristor can control the voltage across the circuit and then 

controlling the current flowing through the circuit.  That is how the SVC can control the 

reactive power that can be drawn from the circuit and can be controlled also [1]. 

SVC has turned out to be one of the most important news in the modern electrical systems 

which can control the variations in the voltage and allowed the electrical circuits to be more 

efficient in terms of their reactive power which can be drawn out of them. 

SVC has a lot of advantages  like it can improve the transient stability of the system which 

means that the circuit which is going from one control application to the another can happen 

over time and in an as efficient as possible. In transit system it is it is important to control the 

voltage of the system because even in low probability disturbances the electrical voltage can 

be supplied to customers with very low reliability which can harm the appliances and the 

customer in other ways.  Many system disturbances can cause a loss of synchronisation 

between the generator and the rest of the utility system.  Having SVC allows it to be 

maintained in the best possible form [2]. 

SVC also helps in the control of his steady state and Temporary voltages because in many 

cases when there is under voltage the voltage can be improved  by increasing the voltage 

reference and the r rivers of it is also possible. We can see that there is continuous growth in 

the load over the years and such problems are increasing day by day.  For removing these 

problems it is important that the SVC circuit voltages are used instead of installing the new 

compensation devices which is very beneficial [3]. 
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Advantage which is there is by using the SVC circuit the load power factor can be controlled 

and therefore the losses in the line can be controlled which can improve the system 

capability.  This allows the system to be maintained and implemented in various applications 

of the day today needs in the electrical power systems which means that this capability of the 

system allows it to be a regular service which needs to be maintained all across the times of 

the year and in all domains.  Search applications may allow more areas to be fulfilled with 

such circuits hence confirming the need for it [4]. 

Having more and more advantages and involvement of the modern technologies in the 

electrical system has become a modern need because of divorce demands in the power 

supplies of the household and commercial areas.  The modern world which is running out of 

the fuel for generating power is going to be dependent upon electricity in the future for all of 

its applications and industries and having more modern methods to control the electrical 

output and the power is going to be very important in the future. Involvement of technologies 

and applications which are modern and capable of controlling the electrical power output that 

can be drawn is very important because they are the backbone of the industry add in future 

many more industries can be based upon the revolution which can be created by improving 

the technology of controlling the electrical systems which is their beyond the imagination of 

the mediaeval thinking and applying more and more principles of control inspectors to them 

which may improve the reliability but will surely cut through the time taken to control 

systems. 

LITERATURE SURVEY 

Mao et. al. in 2007 [5] told that for solving the power system problems regarding the 

nonlinear and problems regarding the control of multi objective problems a circuit which can 

be designed using SVC we made for the rivers control of a system.  The control circuit 

designed can have direct feedback and linearization technique where it can serve very 

beneficial for the control of the power in the circuit as it serves the objective of influencing 

the input power maintained in the circuit.  To begin with, the non-union model of the system 

can be implemented for the analysis of the uncertainty in SVC.  Further the SVC can be used 

for the maintenance of the circuit so that it gives out the right amount of electrical power 

which is needed and hands control the model structure of the circuit which can help in 

normalisation of the voltage which can be drawn from it.  once it is achieved the hyper plane 

solution can be implemented which means that a variable structure robot control algorithm 

can be carried out for making a slide mode hyper plane using the same solution and making 

full use of the SVC available to the circuit and governing the voltage that can be drawn out of 

it.  The other purposes that are angle stability in the system serves is of mutual stability and 

insured using the local voltage quality and SVC.  This simple improvement can enhance and 

make the business of the system strong which is easier to implement and maintain. The 

simulation results show that considerable amount of improvement in the results with the 

proposed approach. 

Xiaojiang et. al. in 2009 [6] presented that due to the many requests for the decentralization 

of the application of the SVC to the power systems,  there was a need to present a system and 

a method which can control the SVC without the centralised to control linked with it. The 

proposed method presented mechanism in which a single object controller which is nonlinear 

and non-centralised can control the inverse system and using only the local measure variables 

it and perform all the required functions for the SVC and for the maintenance of the  system.  
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the dependence on the centralised structure has been a problem the paper has proposed aware 

about to end sure that the controller is distributed and the problem of centralisation is 

removed along with the stability and maintaining power which is coming to the system for 

making it more probable and reliable. Allowing the system to have its functions in full 

capacity along with decentralization makes it a great idea for having the least amount of 

expenditure and maximum output to be got out of it and making it through another 

prospect. Simulation shows that the SVC can control the system in a superior manner with 

single object nonlinear controller which can be used to implement the multi object controller 

to enhance the damping of the power system and improving the performance. Apart from the 

positive results this development is important because in this system the fault is not very rare 

and decentralized control allows the system to sleep through the false of the lines which are 

independent. In the previous systems the fault were caught upon by the system because the 

system of centralised and many more operations were supposed to be holiday due to a single 

world which cannot be resolved using the propose mechanism. 

He et. al. in 2012[7] told that according to the planning data of the  power grid in 2015 the 

voltage stability in case of the dynamic Power Grid is analysed and crucial inferences can be 

drawn from it. Author stated that the BPA and the scale curve analysis work done using a 

software to simulate and determine the stability which is there in the transient form in the 

power grid after some serious fault.  The study accounted for the various problems which can 

come in the working of the power grid to ensure that no problem is left out in case the results 

are not available for a single problem. This seriousness of the study allow it to be one of the 

most reliable and global studies produced in the past decade about the stability of the power 

grid during the transit form and health insurance that the result can be trusted and inferences 

drawn can be used in the further improvement of the system in the future.  In the system SVC 

was suggested to be implemented in the power grid for supporting the voltage in cases of 

weak voltage which happen very often in the area in which the grid was planted.  During the 

simulation the transient stability was simulated and calculated for the power grid including 

different faults and at different times. The power factors were calculated with and without the 

SVC control and considerable difference for the fact of the matter improvement was seen 

while using SVC which further enhanced the control strategies of the power grid that they 

were using at that time.  after all the considerable studies done in the form of simulations 

show that SVC can successfully improve the control in the power grid which can have 

serious positive effect on the daily use of electrical power and hence the solution suggested 

can be implemented directly to the day today transmission of electrical power. 

Omar et. al. in 2016 [8] told that the SVC can be used along with the power system 

stabilization mechanism to control the devices by ensuring maximum power transfer and 

hence improving the stability of the power system by implementing the control hybrid 

structure. This kind of hybrid realisation is not new but unique in the electrical power systems 

because of the prospects that they do not share on their own which makes them 

complementary to each other.  By making the system hybrid we are giving get a chance to 

have we control which is decentralized and maintained fully by the control structure circuits 

of the system. The power stability system has been widely used to damp the electromagnetic 

oscillations that occur in the power systems due to disturbances but making it a part of the 

output power control which can be drawn out of the circuit is a novel Idea and made out to be 

used along with the SVC circuits.  The author also resolves that if there is no adequate 

damping then the oscillation will lead to their increase and causing much more instability in 

the circuit which will be much more difficult to control.  To improve the stability of the 

system and as told earlier giving it are complementary role to maintain the system stability 
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and improving the performance, the SVC come in to support. SVC improves the performance 

of the system and the stability of the system by guarding the transmission line problems for 

the PSS. The proposed system used the SVC and the PSS into different areas with two 

different generators and two different power systems to test it and making it a robust result 

without having to worry about the localisation of the results because it has been tested on the 

multiple sites and successful approved. MATLAB was used to implement the designs and the 

simulation of the structures which help in the control of the transmission lines and 

maintaining the stability of the system for improvement and use of it in the day today 

transmission of electrical power. 

RESEARCH GAPS 

Many studies have been considered for the kind of improvement that the SVC has on the 

output power which can be drawn.  however study which gave out the exact improvement in 

the  power to voltage graph due to SVC was missing comparing it to the presence and 

absence of SVC in the circuits for PV curves and monitoring the performance of the curves 

with or without SVC.  This kind of analysis helps in understanding the characteristics of the 

SVC circuits and helps in predicting the future performance and understanding the results of 

the current technologies used for Electrical transmission in the day today life and their 

improvement in the future prospects. 

PROPOSED WORK 

The proposed work was intended that the PV curve is studied using the presence and absence 

of the SVC. So the system was simulated and implemented using the IEEE nine buses for the 

PV curve without SVC and after that with SVC to see the results. PV bends were used in the 

bus line number 5 to see the effects of voltage improvement and damping and after that SVC 

were applied to improve the voltage and uncontrolled form. 

RESULTS 

 
Fig. 1: PV curve before SVC 
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Fig. 1 represents the PV curve of IEEE 9 bus system at bus no. 5 before and without the 

application of SVC. 

 

Fig 2: PV curve after SVC 

Fig. 2 represents the PV curve of IEEE 9 bus system at bus no. 5 after and with the 

application of SVC. 

 

Fig. 3: Effect of SVC on voltage 

Fig. 3 represents the effect of SVC on voltage 
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CONCLUSION 

As stated in the research gap the problem of conclusive determination of the improvement in 

the voltage due to the SVC and the power which can be drawn from the circuit was 

missing. During the implementation and the study of the circuit system it was found that the 

addition of SVC has a positive impact on the voltage which can be drawn and a 60% increase 

can be seen in the output power and voltage which is considerable to have and hence proves 

the uses of SVC is advantages for the control of voltage in the circuits which are used for 

day-to-day electrical transmission. 
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