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Introduction 
We build a smooth flattened model by combining a 

few spherical harmonics Y (θ) (Binney & Tremaine 

1987), as follows:  

 

 
The basic structure of an SVC operating under 

typical bus voltage control and its model are 

described. This presents the stability improvement 

of voltage level and real & reactive power in a 

power system model containing SVC. In this study, 

the effectiveness of shunt FACTS devices such as 

SVC has been studied in improving the system 

stability of a two-area power system with different 

loads. The simulation results shown here show the 

effective working of SVC. Hence by properly 

modeling these controllers, it would be interesting 

to determine any other possible advantage of these 

controllers in power system stability studies.  

 

 
 

In this, we have modeled the small disturbances 

including control action, resulting in the 

determination of the required rating of SVC for the 

given subject matter. Furthermore, it has also 

determined the appropriate control signal for 

adequate transient stability as well as control 

structures corridors give most viable SVC control 

system. 
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Fig.: Simulation of the dynamic response of 
the SVC 

 

 
 

 
 

Fig.: Signals command generated by the 
SVC control system 

 

Therefore, the power system stability describes the 

voltage control at the point of SVC connection to 

the system. This technique may be used to verify 

the adequacy of the control parameters. And 

finally, we connect an SVC on a power grid to 

control the voltage and the reactive power.  

 

This illustrates the utilization of MATLAB’s 

SIMULINK to optimal PI controller design for a 

static var compensator, which is connected to an 

infinite bus power system. The proposed design 

includes linear interpolation of every simulated 

output to distribute all state variables uniformly 

overall fixed points of calculation. The 

computational inaccuracy can be eliminated. In 

addition, the simulation results confirm that the 

optimal PI controller design using the GAs together 

with linear interpolation to enhance computational 

inaccuracy gives good performances due to both 

power and three-phase fault disturbances.  

 

The example described in this section illustrates 

application of Sim Power Systems software to 

study the steady-state and dynamic performance of 

a Static Var Compensator (SVC) on a transmission 

system. The SVC is a shunt device of the Flexible 

AC Transmission Systems (FACTS) family using 

power electronics. It regulates voltage by 

generating or absorbing reactive power. If you are 

not familiar with the SVC, see the Static Var 

Compensator (Phasor Type) block documentation, 

which describes the SVC principle of operation.  

 

The Static Var Compensator (Phasor Type) block 

of the FACTS library is a simplified model that can 

simulate any SVC topology. You can use it with 

the phasor simulation option of the Powergui block 

for studying dynamic performance and transient 

stability of power systems. Due to low frequencies 

of electromechanical oscillations in large power 

systems (typically 0.02 Hz to 2 Hz), this type of 

study usually requires simulation times of 30-40 

seconds or more.  

The SVC model described in this example is rather 

a detailed model of a particular SVC topology 

(using thyristor-controlled reactor (TCR) and 

thyristor-switched capacitors (TSCs)) with full 

representation of power electronics. This type of 

model requires discrete simulation at fixed time 

steps (50 μs in this case) and it is used typically for 

studying the SVC performance on a much smaller 

time range (a few seconds). Typical applications 

include optimizing of the control system, impact of 

harmonics, transients and stresses on power 

components during faults. 
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