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                                      ABSTRACT  
 
This section examines the effectiveness of the Unified Power Flow Controller (UPFC) to control the flow of 
power across the transmission line. This study deals with the digital simulation of a typical IEEE 39-bus power 
system using UPFC to improve the management of real and reactive power flows through the transmission line 
through the UPFC at the end of which three data simulations are sent. When UPFC is not installed, real and 
reactive power cannot be controlled through the transmission line. The circuit model for UPFC is developed 
using rectifiers and invert circuits. The MATLAB simulation results are presented to validate the model. The 
network result is added to the UPFC and is not used in line with current active and reactive lines in the line and 
current and reactive currents in the bus to analyse UPFC performance. 

                                                                 

                                                              INTRODUCTION 
 
The demand for energy efficient and high quality is growing in the electrical world. Today's power systems are 
very complex and they want to design new efficient and reliable devices to flexibly control energy flows in an 
energy degradation industry. In the late 1980s, the Energy Research Institute (EPRI) introduced a new 
approach to solve problems related to the design, control and operation of power systems. The proposed 
concept is called FACTS (Flexible AC Transmission Systems) . In the coming years, the goal of long-term 
development is to provide new power control capabilities to improve current performance as well as new lines 
. The main goal is the power transfer function, voltage control, improve the voltage stability and improve the 
stability of the power system. The first concept was presented by N.G. Hingorani April 19, 1988. 
Recommended other types of FACT controllers ever since. FACT controllers are based on voltage converters 
and include devices such as static voltage compensators. 
 The advantages and limitations of high power converters were discussed .  UPFC dynamic analysis was carried 
out using six pulse transducer using a switching level model. The proposed technique aims to effectively 
control the real and reactive power flow in the transmission line by effectively changing the angle of the shunt 
transformer and the modified serial number indicator. They investigated three mechanisms of the UPFC 
control strategy to prevent power system prevention. So developed a UPFC injection model to improve the 
dynamic performance of the power system . Current sources and shunt and series sources .  Power study of 
the high frequency triggers of UPFC stimulated. A further algorithm was recommended to improve power flow 
control using UPFC in power transmission systems . Another case study was conducted on the standard bus 
network. Baskar et.  We offer a technique to control the real and reactive power of the gearbox. 
Line by three phase converters with three trees based on UPFC. In this Article, a dynamic UPFC analysis was 
carried out with two phase phase transducers using a switching level model with linear and non-linear loads. 
They suggest that the UPFC will increase with the proposed controller the real and passive power flow and 
improve the voltage profile during the transient phase of the power transmission system . We found that the 
system works better when UPFC is connected to a low voltage bus . This section presents UPFC simulation 
tests based on a 39-bus IEEE testing system . Investigate the ability of UPFC to control power flows across the 
transmission line.  

 

                                           Operating Principle Of UPFC 



 
 
 

 
UPFC is the most comprehensive and complex FACTS tool, including the STATCOM and SSSC features. The 
main reasons for the widespread dissemination of the PRU are: the ability to conduct electricity correctly, to 
save electricity 
Adjustable voltage in DC, operating capacity in operating conditions, etc. Main UPFC installers are the source 
of two voltage sources (VSI) that divide a capacitor for the capacitor's DC output and are combined by the 
transformer with the power system. One VSI is connected to a sound transmitter with one transmitter system, 
and the other has a sound transmitter. The DC terminals connect the two VSCs, allowing active power 
exchanges between the transformers. The line transducer is therefore sent to the active line at the shunt 
transmitter, as indicated in point 1. Therefore, according to STATCOM or SSSC, there are various control 
options. The UPFC can be used to control an active and reactive power supply through the transmission line 
and to control the transmission power of the transmission line's reactive power at the point of installation. The 
inverter is controlled by a line that transmits currents, controls active and reactive power streams, through a 
system with a phase-controlled voltage regulator and a step-to-step circuit. Therefore, this inverter is divided 
into active and reactive power lines. Reactive power is transmitted electronically by investor managers and the 
active power is continued. The inventor logic is designed to contain the continuous (positive or negative) 
terminal of the line 
voltage across the board with continuous dc storage capacity. So 
The actual net power generated by the UPFC corresponds to the loss rate between generators and their 
transformers. The remaining capacity of logic transformers can be used to transfer reactive power to the line 
to supply voltage regulation at the connection area. 
Both VSI can work together to make the dcc work independently of each other. So in this case, the logical 
variable acts as STATCOM, which produces reactive power or takes reactive power to correct the voltage at 
the contact line. Instead, the UPS line acts as a SSSC that generates or generates reactive power to regulate, 
deploy and so act as the power that can be transmitted to the transmission lines. The UPFC can control all 
main power parameters, routing, transmission voltages, barriers and degree coefficient at the same time. The 
UPFC provides many operating modes: VAR control mode, automatic voltage control, DC voltage input mode, 
phase control emulator, emulsion line and automatic power flow control mode 

 
 
Fig 1.  Basic circuit arrangement of UPFC . 
 



 
 
 

                
     Fig 2.   Equivalent circuit of UPFC.                                                 Fig 3. Phasor diagram of UPFC    
 
 

                         SIMULATION RESULTS AND DISCUSSION 
 

Digital simulation is done using the blocks of Matlab Simulink and the results are presented here. Standard 

IEEE 39 BUS system,Simulation model in MATLAB/Simulink Environment. The Simulink Model/diagram for 

Standard IEEE 39-bus network with UPFC in MATLAB/Simulink Environment developed is shown. The 

respective waveforms are given in the figure below. A comparative performance evaluation with and without 

UPFC in the transmission line has been studied. The line impedance is represented by series RL combination. 

Fig below Shows the waveform of output voltage across load-1 without UPFC. Figure below shows the 

waveform of output voltage across load-2 without UPFC. Figure illustrates the waveform of output voltage 

across load-1 and load- 2 when UPFC is introduced in the network. These waveforms are obtained by 

simulating the Simulink diagram for test system in the environment of Simpower toolbox of MATLAB. 

Simulation stop time is set from 0 to 6 to completely analyze the stabilization time for the active power outputs. 

Simulink solver is used as developed Simulink model involves nonlinear elements. 
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