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Abstract: The power generated is usually delivered to the load terminals. But large amount of power is wasted in the form of heat, line 
losses. In order to balance the sending end power and receiving end power svc is used to overcome the losses. Thus, svc should be added 
at the dynamic position to improve the bus voltage. Here in my project different generators such as wind, thermal, hydro stations are 
being connected to the 14 bus system in which the loads are also connected to that bus system. When the loads are on, the voltage gets 
dipped at the particular bus. So, in that bus the svc should be added to improve the bus voltage. By, this voltage sag, and harmonics can 
be reduced. The combination of facts devices such as FC-TCR is used to get the better results in maintaining voltage profile. 
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1. Introduction 
 
The power generated is being transmitted to the distribution 
area for consumers. But, the power generated is wasted due 
to several losses due to voltage sag, swell. In order to reduce 
the losses the facts devices are used to balance the losses. 
So, here svc is used to control the power. Facts devices are 
defined by the IEEE as "a power electronic based system 
and other static equipment that provide control of one or 
more AC transmission system parameters to enhance 
controllability and increase power transfer capability." In 
series compensation, the FACTS is connected in series with 
the power system. It works as a controllable voltage source. 
Series inductance exists in all AC transmission lines. In 
shunt compensation, power system is connected in shunt 
(parallel) with the FACTS. It works as a controllable current 
source. Thus with these devices the combination of different 
svc’s are used such as FC-TCR, TSC-TCR. In my project 
the combination of Fixed Capacitor-Thyristor Controlled 
Reactor (FC-TCR).FACTS are a family of devices which 
can be inserted into power grids in series, in shunt, and in 
some cases, both in shunt and series. FACTS mainly find 
applications in the following areas: - Power transmission - 
Power quality - Railway grid connection - Wind power grid 
connection - Cable systems With FACTS, the following 
benefits can be attained in AC systems: - Improved power 
transmission capability - Improved system stability and 
availability - Improved power quality – Minimized 
environmental impact - Minimized transmission losses 
FACTS are a family of devices which can be inserted into 
power grids in series, in shunt, and in some cases, both in 
shunt and series. 
 
2. Voltage control by FACTS Device 
 
A STATCOM is a flexible AC transmission systems 
(FACTS) device, it is a voltage-source converter based 
device which converts a DC input voltage into an AC output 
voltage in order to compensate the reactive power of the 
system. Usually the reactive output of a STATCOM is 
regulated to maintain the desired AC voltage at the bus, to 

which a STATCOM is connected. It can provide voltage 
control in either transmission or distribution system with a 
fast control response. The function is similar to reactive 
power control of the generation, except that a STATCOM 
provides a solution that is independent of the generator. 
Currently, the deployment of STATCOM is restricted by 
high costs. Due to the fast response of STATCOM, modern 
control strategies, such as linear quadratic regulator (LQR), 
can be provided for voltage control. Rao et al. (2000) 
implemented PI, pole-placement and LQR controllers on the 
STATCOM respectively; the performances were compared 
in terms of response profile and control effort. The 
simulation results showed that the PI and LQR controller 
exhibited comparable responses. At extreme loading cases, 
however, the LQR controller had superior robustness. The 
proposed control methodologies were applied on a 
STATCOM in a traditional radial feeder, they can be easily 
extended to a network connected with multiple DGs. 
Today’s changing electric power systems create a growing 
need for flexibility, reliability, fast response and accuracy in 
the fields of electric power generation, transmission, 
distribution and consumption. Flexible Alternating Current 
Transmission Systems (FACTS) are new devices emanating 
from recent innovative technologies that are capable of 
altering voltage, phase angle and impedance at particular 
points in power systems. Their fast response offers a high 
potential for power system stability enhancement apart from 
steady state flow control. Static Var Compensator (SVC) 
provides more effective for providing fast-acting reactive 
power compensation. SVC also used for voltage regulation 
as well as reactive power compensation, dampen power 
swings and reduce system losses by optimized reactive 
power control. SVC is a shunt-connected static source or 
sink of reactive power. 
 
3. Voltage Profile Improvement 
 
Let the sending and receiving voltages be given  

respectively. The ideal shunt compensator is 
expected to regulate the midpoint voltage to against any 
variation in the compensator current. The voltage current 

Paper ID: SUB15460 1316

http://creativecommons.org/licenses/by/4.0/�


International Journal of Science and Research (IJSR) 
ISSN (Online): 2319-7064 

Index Copernicus Value (2013): 6.14 | Impact Factor (2013): 4.438 

Volume 4 Issue 1, January 2015 
www.ijsr.net 

Licensed Under Creative Commons Attribution CC BY 

characteristic of the compensator is shown in Figure.1. This 
ideal behaviour however is not feasible in practical systems 
where we get a slight drop in the voltage characteristic. This 
will be discussed later. 

 
Figure 1: Voltage-current characteristic of an ideal shunt 

compensator. 
 
Thus, by using the svc and fc-tcr at the dynamic position it 
improves the voltage profile in the system. Improves and 
stabilizes the voltage supplied to the load, thereby 
minimizing heat generation, resulting in energy savings, 
improved production, and increased equipment efficiency 
and longevity. 
 
4. Results and Discussion 
 
Here the 14 bus system is considered for the simulation of 
with and without compensation using svc and FC-TCR. This 
is the IEEE standard 14 bus system.  

 
 Figure 2: 14 bus system without svc compensator 

 
Figure 3: Voltage across load 2 and load 1 

 
Figure 4: Real and Reactive power across bus-3 

 
Thus, without the svc the real and reactive power gets 
decreased in the particular bus. 

 
Figure 5: 14 bus system with svc 

 
Figure 6: Real and Reactive power across bus1 
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 Figure 7: Real and reactive power across bus-3 

 
This, is the simulation results of the 14 bus system with svc. 
At, bus 1 the voltage gets dropped due to the load. So, in bus 
3 the svc is added and then the voltage gets improved at the 
place where the svc gets on. 
 

 
Figure 8: Simulation model of FC-TC 

 
Figure 9: Voltage across Load-1 and Load-2 

 
Figure 10: Real and Reactive Power across bus-3 

 
When the load gets on the voltage gets decreased. So, in 
order to improve the voltage profile the FC-TCR is added on 

the weak buses. Thus by adding the voltage gets improved in 
the weak buses. The real and reactive power gets improved. 
Thus, comparing the performance of SVC and FC-TCR. but 
svc improves the voltage profile lot. 
 
5. Conclusion 
 
This chapter deals with the simulation results of 14 bus 
system with and without svc and also the combination of 
FC-TCR. Normally, the power is wasted during transmission 
through the heat and line losses. So, in order to overcome 
this voltage imbalance, FACTS devices such as SVC is 
added at the weak buses to improve the voltage profile. 
Thus, by adding the SVC and FC-TCR voltage gets 
improved in the particular bus.In FC-TCR, it controls the 
firing angle of TCR and so delivering the stable real and 
reactive power. In the 14 bus system with svc, if 
the svc is added at the 3 bus, then from that the bus that 
there will be only slight variation in real and reactive power 
when compared with the bus 1. 
 
The purpose of adding FC-TCR is to give the varying 
performance in controlling the real and reactive power. 
Bus No Real Power 

With Out 
Compen 

Sation (MW) 

Real Power 
With 

Compen 
Sation (MW) 

Reactive 
Power 

Compen Sation 
(MVA) 

Reactive 
Power 

Compen 
Sation 
(MVA) 

BUS-7  0.0246  0.0183  0.0241  0.0451  
BUS-1  0.0274  0.0227  0.0274  0.0672  
BUS-3  0.266  0.284  0.838  0.892  

BUS-11  3.205  3.206  3.341  3.336  
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