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Abstract 
The Power disturbances in the transmission line are to be controlled and reduced by using UPFC. Unified Power Flow Controller 

were the complex power electronic equipment for the control and optimization of power flow in electrical power transmission system 

in transmission lines. In this project, controlling the power flow and reducing the power oscillation damping losses (Reactive power) 

flow through a transmission lines with the use of UPFC. Adaptive Neuro-fuzzy controllers were used to control the UPFC system. The 

Adaptive Neuro-fuzzy controllers were used to generate the pulse signal. The pulse width modulation is used in the Neuro-fuzzy 

controller to produce the sinusoidal pulse signal. Designing the simulation using MATLAB Simulink is done and the controller of the 

UPFC is studied. In the UPFC system in transmission lines can be controlling the parameters using control systems, it is observed 

that whenever the source some real power into the transmission lines it is manifested as a voltage drop across the DC link. Reactive 

power demand is indicated in the bus bar AC voltage transmission lines. The fall of the DC link voltage is an indication of real power 

demand from the receiving end. Similarly a fall of the bus bar AC voltage is an indication of Reactive power demand from the 

receiving end. Simpower system toolbox is used in this works in the control of voltage and Power transfer. 
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1. INTRODUCTION 

In any transmission lines, losses can occur and provides 

instability in the output. These losses can create the 

disturbances in the transmission lines. UPFC is one of the 

electrical devices which control the unwanted disturbance loss 

in the transmission lines. The UPFC has been containing both 

series transformer and shunt transformer component which are 

responsible for transferring the power in the system. The 

power can be expressed in two ways they are real and reactive 

component of power. The shunt transformer Component and 

series transformer components in the UPFC are responsible 

for the exchange of reactive power in the transmission lines 

independently. The UPFC can provide simultaneous 

controlling over all basic power system function parameters 

like bus voltage and exchanges of real and reactive power. 

 

 
 

Fig -1: Basic Block Diagram 

Even when the controlling is done by the UPFC, which uses 

two converters namely AC to DC converter and DC to AC 

converter are connected at the both source and load side of 

transmission lines, there is a chance of obtaining error at the 

output. Hence this project aims at controlling UPFC with a 

Adaptive neuro fuzzy controller which can reduce the 

harmonic content in the output. The power exchange between 

the DC link capacitor and load of UPFC can be coordinated 

using the Adaptive neuro fuzzy controller. By appropriately 

maintaining the voltage difference between the inverter and 

the bus bar terminals, the direction of reactive power flow can 

be controlled. Thus the transient stability of the system can be 

improved. 
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The use of Adaptive Neuro-fuzzy controller with the UPFC 

can decrease the error component in the output. 

 

2. DQ THEORY 

The DQ Theory is used to develop a controller that can be 

used to control the real and reactive power components 

independently. A three phase system as a whole can source 

real and reactive power components to a load. The three phase 

voltage and current in a time varying fashion contribute for the 

instantaneous real and reactive power in transmission. The 

rule matrixes are used to given the possible output. 

 

 

 

3. UPFC 

UPFC can be used to controlling the power in transmission 

lines and increasing the function performance of the system. It 

is the major role of operation and control of power in the 

transmission lines. UPFC is the flexible and complex powerful 

device; the parameters in the transmission lines can be 

controlled by UPFC system. It is used to control the real and 

reactive power in transmission lines. In UPFC system contain 

two components namely series transformer and shunt 

transformer component they are connected to the converters 

and inverters. 

 

The encompassing capabilities of voltage regulation, series 

compensation and phase shifting angle, it can be control both 

real and reactive power flow in a transmission lines. A shunt 

transformer and series transformer connected that can be 

control the various electrical parameters. UPFC consist of two 

converters they are converter 1 and converter 2. Converter 1 

act as a AC to DC converter and converter 2 act as a DC to 

AC like as a inverter which are connected through a common 

DC link capacitor. DC link connected in between the two 

converters, the voltage can be at any angle with respects to 

line current. 

 

 
 

Fig -2: Block Diagram of Three Phase Transmission 

 

The phase angle between injected voltage and line current I 

can be at O
0
 to 360

0
. The real and reactive power can be 

expressed as 

 

Real power = Vdq. I = Vdq I cosθ                              (1) 

 

Reactive power = Vdq.I = Vdq I sinθ                         (2) 

 

The reactive current can be controlled by regulating the 

voltage. 

 

The UPFC equipment comprises two identical MOSFET 

based converters. Each converter includes multiple high power 

GTO valve structure feeding at intermediate (low voltage) 

transformer. The converter output is a phase voltage set of 

sinusoidal to the transmission lines by the three winding main 

couple transformer. UPFC can be controlled by following 

functions they are voltage regulation, series reactive 

compensation, phase angle regulation, simultaneous control of 

voltage series reactance and phase angle. UPFC can be 

operating in shunt and series inverter modes. 

 

4. CONTROLLING WITH UPFC 

In UPFC system the controller are used to control the real and 

reactive power in UPFC. If the efficiency of the transmission 

at the load is low then the feedback is given to the controller 

and the pulses are generated to compensate the loss in UPFC 

system. 

 

The Neuro fuzzy controller has been combined for the control 

of the UPFC. With reference MATLAB    SIMULINK model 

it is seen that the two converters namely shunt and series with 
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respect to the power transmission lines. The output signal is 

used to control the reference used PWM generated with the 

shunt and series. 

 

5. PULSE WITH MODULATION 

We are using Sinusoidal Pulse Width Modulation (sin PWM) 

to reduce the lower order harmonics can be eliminated or 

minimized using PWM. 

 

In using Neuro Fuzzy Controller to be generate the sinusoidal 

Pulse width modulation to given the input of the UPFC 

system. 

 

Sin pulse width modulation is used for the proposed rectifier. 

In this method of modulation, several pulses per half cycle are 

used as in the case of multiple pulse width modulation. To 

maintaining the width of all pulses the same as in the case of 

multiple pulse modulation, the width of each pulse is varied 

proportional to the amplitude of a sin wave evaluated at the 

centre of the pulse signal. By comparing a sin pulse signal 

with a triangular waveform of frequency, the gate pulse 

signals are generated. 

 

 
 

Fig -3: Sine pulse width modulation 

 

6. NEURO-FUZZY CONTROLLER 

Neuro fuzzy controller is combination of neural network and 

fuzzy logic controller. Neuro fuzzy is also known as ANFIS 

(adaptive Neuro fuzzy inference system). In this method is 

transforming human knowledge into rule base fuzzy logic 

interface system. The input and output of the size, type and 

parameter are assigned in trial and error. 

 

To maintain good dynamic response at various operating 

conditions with the possible choices of UPFC control signal, 

the controller gains need to be based on system conditions. An 

adaptive neuro fuzzy inference system has been used in this 

work to adapt the controller gains of UPFC damping 

controller. 

 

The following process involving the passage from classical 

fuzzy logic to the Neuro-adaptive learning approach is briefly 

presented here. 

• Initializing the fuzzy structure. 

• Training the initial fuzzy structure for updating the fuzzy 

parameters to meet the desired control performance. 

• Performance of the Neuro fuzzy controller under different 

operating functions. 

 

 
 

Fig -4: ANFIS architecture 

The ANFIS is the abbreviated of adaptive Neuro-fuzzy 

inference system. In both neural network and Fuzzy logic 

controller, the input pass through the input layer (by input 

membership function) and the output could be seen in output 

layer (by output membership functions). Using a given 

input/output data set, the toolbox function ANFIS construct a 

fuzzy inference system (FIS) whose membership function 

parameters are tuned (adjusted).This adjustment allows your 

fuzzy systems to learn from the data they are modeling. Rule 

structure is essentially predetermined by the users’ 

interpretation of the characteristic of the variables in the 

model. 
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Fig -5: Structure of ANFIS 

 

ANFIS applies FIS technique to data modeling. We can 

choose membership function parameters automatically using 

ANFIS tool in MATLAB. Using ANFIS we can apply fuzzy 

inference to a system for which we already have a collection 

of input/ output data sets of parameters .Gradient vector 

reduce some error measures. This error measures is usually 

defined by the sum of the squared difference between the 

actual and desired outputs. Collect input/output data in a form 

that will be usable by ANFIS for training. GUI includes four 

distinct areas to support a typical work flow (1)Loading 

,plotting and clearing data (2)Generating or loading the initial 

FIS structure (3) training the FIS.(4)Validating the trained 

FIS. 

 

 
 

Fig -6: ANFIS Editor Block in MATLAB 

 

7. RESULTS 

The power loss in the transmission lines is minimized using 

Adaptive Neuro-fuzzy controller by controlling the UPFC. 

The figures below show the input, load output, Real and 

Reactive waveforms. 

 

 
 

Fig -7: Input Waveform 

 

The input supply is given as 440V, 3φ, 50Hz waveform 

having an rms voltage value of 311.127V from a three phase 

transmission source. The input waveform graph shows the 

input voltage of 440V as shown in Fig 7. 

 

 
 

Fig -8: Load Output Waveform 

 

The reference voltage of 500V is compared with the UPFC 

output voltage and the error obtained is controlled by using 

Neuro-fuzzy controller. The disturbance occurring in the 

transmission lines is controlled in UPFC thereby generating 

sinusoidal PWM. This will compensate the error in the 

transmission lines. The waveform shown in Fig 8, the rectified 

load output is observed. The losses generated will be corrected 

by using UPFC system. The output will be in the form of 

sinusoidal wave. 

 

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2
-500

-300

-100

100

300

500

Time

V
o

lt
a
g

e

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2
-2500

-2000

-1500

-1000

-500

0

500

1000

1500

2000

2500

Time

V
o

lt
a
g

e



IJRET: International Journal of Research in Engineering and Technology           eISSN: 2319-1163 | pISSN: 2321-7308 

 

__________________________________________________________________________________________ 

Volume: 03 Special Issue: 07 | May-2014, Available @ http://www.ijret.org                                                                        562 

 
 

Fig -9: Real Power Waveform 

 

The power in the transmission lines can be represented as real 

power. Losses will be occurred in the power and as a result the 

losses will occur in real power as shown in fig.9, using 

controller to controller the losses in the transmission lines to 

stable the real power in the transmission lines. 

 

The power in the transmission lines can be represented as 

reactive power. Losses will be occurred in the power and as a 

result the losses will occur in reactive power as shown in 

fig.10, using controller to controller the losses in the 

transmission lines to stable the real power in the transmission 

lines. 

 

 
 

Fig -10: Reactive Power Waveform 

 

The stable output waveform can be seen in real and reactive 

waveform after the losses has occurred. 

 

Simulation result for using Neuro-fuzzy controller are given 

the input 440V to three phase AC transmission source the 

Adaptive Neuro-fuzzy controller generate the PWM to UPFC. 

The UPFC are used to reduce the reactive power (convert to 

real power) and generate output waveform. In UPFC signals 

are given to the load and the load output waveform are 

generated. The Real & Reactive waveforms are generated. 

Using Adaptive Neuro-fuzzy controller TOTAL HARMONIC 

DETECTION is reduced up to 12 to 18 % in the waveform. 

 

8. CONCLUSIONS 

In this paper the power oscillation damping losses and power 

flow control is reduced in three phase AC transmission by 

using UPFC. The Adaptive Neuro fuzzy controllers are used 

to control the UPFC system. The controller (Adaptive Neuro 

fuzzy controllers) is used to reduce the harmonics and 

controlling the power flow in the transmission lines signal. 

The output of harmonics is obtained up to 12 to 18% in the 

transmission lines signal waveforms. The harmonics will be 

reduced and power flow losses will be controlled in the signal 

frequency by using Adaptive Neuro-fuzzy controller in the 

UPFC system in AC transmission lines. The simulation results 

are obtain and analyzed. 
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