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Abstract – Healthy power system plays very vital roal in 

transmission line, but due to non linear load it can’t possible 

somehow. Improvement of power factor is also important issue 

of power system. To improve power quality there are many facts 

devices are used, such as SVS STATCOM TCSC and so on. But 

commonly we can use STATCOM for mitigation of power 

quality problems, because it can use for low voltage also. Shunt 

connected STATCOM mainly used for improvement voltage 

stability. Actually STATCOM find the best location at midpoint 

as compare to sending end or receiving end specifically at steady 

state limit 90 degree is best for midpoint location. This paper 

overview the methods proposed for the improvement of voltage 

stability and different solution for enhancing the performance of 

power system. 

Index Terms -  Facts Statcom, Matlab, Rbf, Fuzzy, Anifs. 

1. INTRODUCTION 

As we know electricity is basic need now a day. But due to 

non liner load we have to face lots of power quality problem. 

We required quality and reliability of power supply. The 

Introduction of flexible Ac transmission system controller is 

increasingly used to provide voltage stability and power flow 

control. The problem generated by different uncertainties 

existing in power system when design electromechanical non 

linear oscillation damping control. Large disturbance occur if 

sudden change in load or fault occur on generation 

transmission or distribution side. Fig 1 shows the basic 

structure of STATCOM. STATCOM is its behavior during 

the voltage collapse at the bus where it is located as it supplies 

almost a constant reactive  

 

 

 

 

 

 

                 Fig1: Basic Structure of STATCOM  

power without being affected by voltage variation across it is 

the one of the most advantage STATCOM. Active and 

reactive component are normally controlled by PI controller. 

Before starting the analysis of various techniques and 

methods for voltage stability, it is important to understand the 

causes of voltage instability in power system. Any type of 

fault LLG fault LLLG fault LG fault voltage sag, swell. 

This paper gives the overview of various topologies, methods 

used for mitigating the voltage instability and reactive 

compensation problem by using of STATCOM. According to 

paper the benefits and performance of FACTS controller are 

determined by their location and size [1]. Fig2 shows a 

MATLAB Simulation is method to find the best location at 

steady state limit 90 degree angle is best for midpoint location 

of STATCOM [2]. To overcome instability problem non 

linear fuzzy logic controller is used [2]. RBF neural network 

and fuzzy control theory is used for controller of STATCOM 

[3]. New methods two fuzzy PI controllers are used to 

improve power transient Stability. [4]. One of the new 

methods it is a combination of fuzzy and neural network 

called ANFIS (adaptive Neural Fuzzy Interface System) 

[5].There are also many FACTS connected device but 

comment we used but STATCOM is more compatible than 

any other devices [6].  

 

      Fig2: Simulation Model When STATCOM Connected 
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2. MITIGATION TECHNIQUES 

2.1 MATLAB SIMULATION 

In this method power system proven attractive solution in 

long distance transmission lines, are to improve the power 

transfer capability and also to control the power flow in the 

power system network. In this process work STATCOM is 

employed as a shunt FACTS device. STATCOM is connected 

at the various locations such as sending end, middle and 

receiving end of the transmission line and the results were 

obtained with and without compensation at different location 

of STATCOM with different power angle. Proved that the 

reactive power generated and voltage controlled is better at 

the middle of the transmission line. This is analyzed that at 

mid point location of STATCOM power transfer increase 

with power angle increase but at steady state limit 90 degree 

is best for better power transfer. So, the location of 

STATCOM is optimum when connected at the middle of the 

line [2]. Fig 3 shows active power compensation of three 

buses at 90 degree. 

 

Fig3: Active Power P of B1, B2, & B3 

Buses at different Location of STATCOM 

at 90 Degree power angle. 

2.2 FUZZY LOGIC CONTROLLER 

The STATCOM improved power system Transient Stability 

and system damping by using of FUZZY logic Controller. 

Fuzzy logic worked on single as well as infinite machine bus 

system. Fuzzy system worked according to behavior of 

system mean it’s a flexible controller but controller input 

parameter are chosen carefully to provide considerable power 

system [3]. 

 

 

 

                  Fig4: FUZZY Logic Control System 

The logic is that when frequency is high and it rising fast, 

system is in critical condition reason behind that is input 

mechanical power is more than output electrical power [3].  

2.3 ANFIS Configuration 

For the mitigation of voltage stability and low frequency 

oscillation with STATCOM based can be obtain by Adaptive 

Neuro FUZZY Interface system controller. Low frequency is 

very harmful phenomenon which increases the instability of 

system [6]. 

 

                            Fig4: ANFIS Topology 

STATCOM without auxiliary damping is not possible to 

overcome this phenomenon that’s why they used combination 

of two system called FUZZY and Neural Network. So in this 

paper they said that without fuzzy and neural combination 

mitigation cannot be overcome [4]. 

2.4 BY USING PI CONTROLLER  

This paper conclude that to mitigation of power system or 

voltage instability can be obtained by two Fuzzy PI controller 

for STATCOM, one PI controller Design for voltage 

regulation, another PI controller for Current regulation.  So 

this Fuzzy logic is design for improvement of voltage 

regulation and current regulation for improvement of transient 

power stability. They conclude that simulation result indicate 

the fuzzy based STATCOM controller provided better 
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transient stability as compare to PI based STATCOM 

controller for two machine system [5]. 

 

Fig5: FUZZY PI Controller 

3. CONCLUSIONS 

Various topologies we have to use for best location of 

STATCOM. But they are varying according to instability of 

system and get a result with different critical clear time and 

critical clearing angle.  Every result varies from each other in 

complexity performance and cost. But Most of research paper 

they used FUZZY and Neuro system combination without 

used of any bulky type transformer, found very effective cost 

and optimal solution to remove instability of power system 

and to become healthy power system.  RBF radial basic 

function whose value depend upon distance from origin so 

that or alternating distance from source point. All topologies 

have their own advantages over all system but cost is high. 

Normal MATLAB simulation cannot overcome low 

frequency mitigation without any Controller they only define 

best location but healthy or stable system cannot be obtain by 

that simulation. In most of the research paper they only used 

fuzzy or just simply neural network but ANFIS system gives 

better power quality improvement using SATCOM.                                     
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