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Abstract: The flexible Ac transmission system (FACTS) controllers can play an important role in the power system 

security enhancement.  However, due to high capital investment, it is necessary to locate these controllers optimally 

in the power system. FACTS devices can regulate the active and reactive power control as well as adaptive to 

voltage-magnitude control simultaneously because of their flexibility and fast control characteristics. Placement of 

these devices in suitable location can lead to control in line flow and maintain bus voltages in desired level and so 

improve voltage stability margins. This paper describes the theory and Experimental approach of flexible 

Alternative Current Transmission Systems (FACTS) devices used in the disturbed power systems. Out of three, 

one of these devices, Unified Power Flow Controller (UPFC) will be chosen for a specific application, detailed in 

this paper. 
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1.    INTRODUCTION 

The power electronic based flexible AC transmission systems (FACTS) have been developed and used as economical and 

efficient means to control the power transfer in the interconnected AC transmission systems . This allows forcing the 

power transit in the lines with higher transmission capacity. Among the FACTS components, Unified Power Flow 

Controller (UPFC), is the most complete. It is able to control independently the throughput active and reactive powers. 

The UPFC is capable to act over three basic electrical system parameters [4]: line voltage, line impedance, and phase 

angle, which determine the transmitted power. Power Flow through an alternative current line is a function of the line 

impedance, the magnitude of the sending-end and receiving-end voltage and the phase angle between these voltages [4]. 

The power flow can be increased, firstly by decreasing the line impedance with a capacitive reactance, secondly by 

increasing the voltages and finally by increasing the phase angle between these voltages. 

2.    EXPERIMENTAL SETUP 

The whole experiment of UPFC is done on single phase testing. The circuit consist three phase switch and neutral .Phase 

selector is used for selecting the phase in which test is performed. Voltage regulator is used to regulate the voltage level 

and adjust the voltage reading in the voltmeter, Ammeter is used for measuring the current value. The shunt and series 

transformers is connected with the UPFC circuit, the capacitor is used here is DC type, the output is taken in the display 

circuit with the help of LED. 
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Figure .2.1. Experimental setup 

 

Figure .2.2. series transformer and parallel transformer 

 

Figure.2.3. condenser 

 

Figure.2.4.display 
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3.    RESULTS 

3.1-Reading and display without Filter 
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3.2-Reading and display with Filter 

 

 

 

Table3.1 

Sr. No. Reading without Filter in Hz Reading with Filter in Hz 

1 50.08 Hz 49.97 Hz 
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Table 3.2 

Sr. No. Parameter Reading without Filter Reading with Filter 

1 V1 235.43 V 235.01 V 

2 I1 59.74ma 62.43ma 

3 P1 11.89 W 12.037 W 

4 S1 14.087 VA 14.694 VA 

5 Q1 8.498Var 8.428 VAR 

6 ø1 37.11 35.00 

4.    CONCLUSION 

This paper presents the control & performance of the UPFC used for power quality improvement. Voltage compensation 

using UPFC are studied. It is found that there is an improvement in the real powers through the transmission line when 

UPFC is introduced. The UPFC system has the advantages like reduced maintenance and ability to control real powers. 
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