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Abstract: As the most powerful FACTS (flexible alternative 

current transmission systems) device, UPFC (unified power flow 

controller) could be considered as a multi-function controller 

which is capable of providing the performance of one or two 

FACTS device. this paper is the review of how UPFC is useful in 

controlling of power flow. For this we have used 

Matlab/Simulink model of the system having UPFC with wind 

and hydro generators which are seperated by double circuited 

transmission line. 
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I. INTRODUCTION 

he power stations, the transmission lines, and the 

distribution substations compose the power system, which 

produce and transport electric energy into every family and 

business. The rapid growth in electric energy demand and the 

demand for low-cost energy has historically led to remotely 

located generation plants. The situation has made it necessary 

to use transmission lines to transport electric energy to the end 

consumers. To increase the system reliability, redundant lines 

exists in power transmission system. Inherent in the electric 

energy demand is the demand variation and non-storability. 

The demand characteristics require that the power flow on a 

particular transmission line to be controllable in a multi-path 

transmission network. 

The Flexible Alternating Current Transmission 

Systems (FACTS) are a group of power electronics devices 

specially designed to address the need to enhance the use and 

performance of the electric utility grid. A FACTS device is 

described by IEEE as “a power electronic based system and 

other static equipment that provide control of one or more AC 

transmission system parameters to enhance controllability and 

increase power transfer capability.” [5] 

FACTS devices have several purposes: 

1) To increase the capacity of the existing power 

transmission system. 

2) To control the power flow in desired transmission 

route. 

3) To provide dynamic stabilization enhancement for 

the transmission system. 

4) To provide system optimization control, when a large 

number of FACTS devices are installed on the power 

system. 

FACTS devices in power transmission systems 

Inspired by the way the traditional electro-mechanical system 

control the power transmission, researchers and engineers 

came up with the power-electronics based FACTS controllers. 

Compared with the traditional electro-mechanical system 

control, FACTS devices have the following advantages [13]: 

• The main advantage of FACTS over simple 

mechanical devices is their near-instantaneous 

response to changes in the system voltage. 

• Lower maintenance requirements without rotary 

parts. 

• Lower losses compared with mechanical/rotary 

compensators. 

• High reliability. 

• Possibility of individual phase control. 

The FACTS devices form a large group of power electronic 

based converters designated to enhance controllability and 

increase power transfer capacity. These devices can be 

classified into two groups: thyristor based FACTS devices and 

converter based FACTS devices. 

II. UPFC 

Unified Power Flow Controller (or UPFC) is an 

electrical device for providing fast-acting reactive power 

compensation on high-voltage electricity transmission 

networks. It uses a pair of three-phase controllable bridges to 

produce current that is injected into a transmission line using a 

series transformer. The controller can control active and 

reactive power flows in a transmission line. The UPFC uses 

solid state devices, which provide functional flexibility, 

generally not attainable by conventional thyristor controlled 

systems.  

 The UPFC is a combination of a static synchronous 

compensator (STATCOM) and a static synchronous series 
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compensator (SSSC) coupled via a common DC voltage link. 

The UPFC concept was described in 1995 by L. Gyugyi of 

Westinghouse. The UPFC allows a secondary but important 

function such as stability control to suppress power system 

oscillations improving the transient stability of power system 

[4, 8, 10].  

 

III. POWER FLOW CONTROL 

Form figure below, we can observe that when the 

fault is applied (short-circuit) so this fault will cause the 

oscillation on active and reactive power flow of the lines, we 

can see clearly that the system oscillation is more important 

and dangerous without UPFC as shown in Fig (a) (it can reach 

3000 MW and 2500 MVar ), while the oscillation with the 

UPFC is less important (it can reach 1300 MW and 500 MVar 

), the system power can restore stability after some sec 

running when the fault removed, active and reactive power of 

the system still shocking seriously in a long time after the 

fault removed when UPFC does not work, so the UPFC damp 

the oscillations of the power system and provides improved 

dynamic performance. 

 

IV. CONCLUSION 

In this study, the Matlab/Simulink environment is 

used to simulate a simple grid with UPFC, the test system was 

analyzed with and without incorporating UPFC under fault to 

examine the performance dynamic of UPFC in transmission 

line. According to what mentioned in the simulation results 

obtained, given an indication that UPFC have the capability to 

improve the voltage profile, as well as regulating the active 

and reactive power of the buses and the lines even during the 

fault conditions without losing balance and improve the 

stability of power system. 

REFERENCES 

[1]. S. Tiwari, R. Naresh, R. Jha, “Neur network predictive control 

Predictive control of UPFC for improving transient stability 

Performance of power system”, Applied Soft Computing, Volume 
11, Issue 8, December 2011, Pages 4581-4590, ISSN 1568- 4946. 

[2]. S.Kumar Samal, P.C.Panda , “Damping of Power System 

Oscillations by Using Unified Power Flow Controller with POD 
and PID Controllers”, 2014 International Conference on Circuit, 

Power and Computing Technologies ICCPCT. 

[3]. Haniyeh Marefatjou, Mohammad Sarvi ,„‟Power Flow Study and 
Performance of STATCOM and TCSC in Improvement Voltage 

Stability and Loadability Amplification in Power System‟‟ , 
International Journal of App lied Power Engineering (IJAPE) Vol. 

2, No. 1, April 2013, pp. 15~26 

[4]. C. BENACHAIBA, AHMED M. A. HAIDAR, M. L. DOUMBIA 
, “Robust and intelligent control methods to improvethe 

performance of a Unified Power Flow Controller” Proceedings of 

the World Congress on Engineering 2011 Vol II (WCE 2011), 
2011, pp. 1-5. , ISSN: 2078- 0958 

[5]. P.Farhadi, M. Ziaei, M.Bayati, E.Ramezani, T.Sojoudi , “Fuzzy 

Control Performance on Unified Power Flow Controller to 
Increase Power System Stability”, 4th International Conference on 

Power Engineering, Energy and Electrical Drives Istanbul, 

Turkey, 13-17 May 2013. 

[6]. Djilani Kobibi Y.I, Hadjeri Samir, Djehaf Mohamed “Modelling a 

UPFC for the Study of Power System Steady state and Transient 

Characteristics”, International Journal of Advanced Engineering 
and Science, Vol. 3, No.1, 2014. 

[7]. S. Ramamoorthy , “Power Quality Improvement Using UPFC 

Controller”, Middle-East Journal of Scientific Research 19 (12): 
1613- 1617,2014,ISSN.1990-9233,DOI: 

10.5829/idosi.mejsr.2014.19.12.114138. 

[8]. MATLAB Math Library User's Guide", by the Math Works. Inc. 
[9]. Control Block of UPFC - M. Toufan, U.D. Annakkage, 

“Simulation of The Unified Power Flow Controller Performance 

Using PSCAD/EMTDC,” Electrical Power System Research Vol. 
46, 1998, pp 67-75 

[10]. Yao Shu-jun,Song Xiao-yan, Wang Yan, Yan Yu-xin, Yan Zhi,” 

Research on dynamic characteristics of Unified Power Flow 
Controller (UPFC)”, IEEE 2011 
 


