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Abstract- Due to the increasing demand of electricity the 

quantity of nonlinear load also get increased. Hence due to 

the increase in non-linear load it is being difficult to 

maintain the stability and security of the power system. In 

order to overcome from this difficulty a new approach fuzzy 

logic with UPFC is used in this paper. This intelligent 

control system is applied which enhances the transmission 

system. Fuzzy system uses the membership function which is 
designed to improve the system performance. In this 

research papera MATLAB simulationis being carried out on 

a four bus system using UPFC Controller and fuzzy logic. 
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I. INTRODUCTION 

UPFC is a dynamic controller and it is an advance form of 
FACTS device and it can provide the control of voltage as 

well as active and reactive power flows in the system [1]. 

UPFC is a combination of series and shunt controller device 

and hence it provides series as well as shunt compensation. 

UPFC consist of STATCOM and SSSC. STATCOM is 

Static Synchronous Compensator and it is based on voltage 

source or current source converter. SSSC is Static 

Synchronous Series Capacitor it includes rated energy 

storage or energy absorbing devices to enhance the dynamic 

behaviour of power system. By damping the low power 

system oscillations the UPFC can be used for the 
improvement of transient stability improvement [2].Fuzzy 

logic provides a general thought for description and 

measurement. Most FLC systems encrypt human reasoning 

into a program to create selections or management a system 

[3]-[4]. 

FLC contains fuzzy sets, which are a form of representing 

non-statistical uncertainty and approximate reasoning, 

which incorporates the operations accustomed that build 

inferences in FLC.In FLC case, a UPFC damping controller 

style which uses FLC theme which supports the Mamdani 

reasoning engine by the application of the middle of Gravity 

technique to seek out the controller output is conferred here. 
Totally different load conditions area unit thought of to 

indicate effectiveness of the projected ways. 

Most fuzzy controllers are designed supportedhuman 

operator expertise and/or management engineerknowledge. 

It is, however, typically the case that the operator can’t tell 

lingual what quite action he takes in a very particular state 

of affairs. During this respect it's quite helpful to administer 

a way to model his management actions victimisation 

numerically. 

 

II. UNIFIED POWER FLOW CONTROLLER 

A unified power flow controller (UPFC) is that the most 

promising device within the FACTS thought. These devices 

has the power to regulate the basic           

regulate the basic required  parameters, i.e. the bus 

voltage, line reactance, and the phasor 

angle between the buses, either at the same time or may be 

separately. A UPFC performs this through 
the management of the in-phase voltage, quadrature voltage, 

and shunt compensation. 

 

Fig 1. Principle Configuration of UPFC 

 

The UPFC is one of the versatile device and sophisticated 

power equipment that has emerged for the management and 
optimization of power flow in power transmission system. It 

offers major potential benefits for the static and dynamic 

operation of transmission line. The UPFC was devised for 

the period management and dynamic compensation of AC 

transmission system, providing multifunctional flexibility 

needed to resolve several issues facing the power system. 

 

Fig 2.UPFC Control Structure 
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III. FUZZY LOGIC CONTROLLER 

There is additional to fuzzy logic than some fascinating 

science, it consist of some important applications in 

engineering. The important application of fuzzy logic in 

engineering is within the space of management systems. The 
definition of an impact system, given by Richard in trendy 

management Systems is: "An interconnection of 

components forming a system configuration that may give a 

desired response". This suggests that an impact system has 

to apprehend the required response (input) and it has to 

method this input and conceives to achieve it. The overall 

system will then be summarized with the subsequent 

diagram: 

 

Fig 3. Rule Viewer of FLC 

The method is that the system that is being controlled and 

can't generally be modified. The controller then should take 

the input and additionally take measurements from the 

method and use this data to come up with the acceptable 

input to the method. A basic example of a controller would 

be a summing purpose that may give the distinction between 

input and output to the method, whereas an additional 

advanced controller would be a PID controller. A 
mathematical logic based mostly controller can use fuzzy 

membership functions and illation rules to see the 

acceptable method input. Coming up with a fuzzy controller 

could be a additional approach to controller style since it 

uses a comprehendible concept base. 

Fuzzy controllers are often weakened into 3 main processes. 

The primary of those is that the fuzzification, this uses 

outlined membership functions to method the inputs and to 

fuzzify them. These fuzzified inputs square measure then 

employed in the second half, the rule-based illation system. 

This method uses antecedently outlined linguistic rules to 
come up with a fuzzy response. The fuzzy response is then 

defuzzified within the final process: defuzzification. This 

tool case provides a interface for outlining membership 

functions and illation rules and may be integrated with 

Simulink.  

 

 
Table 1. Fuzzy logic truth table 

 

 
IV. SIMULATION AND RESULTS 

 

The Simulation is being carried out on the four bus 
system. The simulation model and the results can be as 

shown :- 

 

 
 

Fig 4. Simulation Model 

 
Fig5.Output Voltage waveform 

 
 

V. CONCLUSION 

 
The results shows that by the application of fuzzy logic 

and UPFC controller the transmission capability of the 

system enhances hence by reducing the harmonics 

from the system. 
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