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Power transfer capability is constrained by facility over-
loads and reactive power deficiencies. For optimum 
utilization of available transmission facilities, FACTS 
(UPFC) can be used to mitigate the problems [1][2]. It is 
well known that the power flow through transmission line 
is a function of line impedance, magnitude and phase an-
gle of bus voltage. If these parameters can be controlled, 
the power flow through the transmission line can be con-
trolled in a predetermined manner. 

Flexible AC Transmission System (FACTS) uses ad-
vanced power electronics to control the parameters in the 
power system in order to fully utilize the existing trans-
mission facilities. Modern power systems are becoming 
increasingly stressed because of growing demand and 
variety of factors. In recent years, energy, environment, 
right-of-way, and cost problems have delayed the con-
struction of new transmission lines, while the demand for 
electric power has continued to grow. This situation has 
necessitated a review of the traditional power system con-
cepts and practices to achieve greater operating flexibility 
and better utilization of existing power systems. 

Representative of the FACTS devices are SVC (Static 
Var Compensators), TCSC (Thyristor Controlled Series 
Capacitor), STATCOM, the Unified Power Flow Control-
ler (UPFC), a phase shifters, etc. These devices may be 
connected in shunt/series or a combination of shunt and 
series. Variety of advantages like improvement in steady 
state power flow, transient stability, voltage stability etc. 
can be derived. Performance of an existing transmission 
system can be improved. The UPFC is the most versatile 
and complex of the FACTS devices, combining the fea-
tures of STATCOM and the SSSC. The UPFC can provide 
simultaneous control of all basic power system parameters 
viz., line voltage, impedance and phase angle [1].

Abstract:

This paper is based on practical contingency condition of 
a transmission line, over which a study using UPFC is 
done without sacrificing the available generation capac-
ity. The Unified Power Flow Controller (UPFC) is the 
most versatile and complex power electronic equipment 
that has emerged for the control and optimization of pow-
er flow in electrical power transmission system. Installing 
the UPFC makes it possible to control an amount of real 
power flow through the line. This paper presents control 
of power flow through overloaded/under loaded line un-
der study. Simulation were carried out using MATLAB 
software to overcome the contingency condition by using 
UPFC.

Index Terms:
FACTS, unified power flowcontroller (UPFC), coordina-
tioncontroller.

I.INTRODUCTION:

Today’s power system is highly complex and requires 
careful design of new devices taking into consideration 
the already existing equipments. Now a day, numbers of 
private generating units are getting commissioned due 
to power generation policy and open access to transfer 
power. But, due to variety of environmental and regulato-
ry concern, the expansion of electric power transmission 
facilities is restricted. Power Transmission and Genera-
tion utility would be benefited if they could increase line 
power capability while being able to delay the construc-
tion of new transmission lines. So as to meet, additional 
power transfer capability, beyond the present limit, will 
be needed to meet the requirement and to provide ade-
quate margin. 
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III CONTROL STRATEGY:
A.Shunt Converter Control Strategy:

The shunt converter of the UPFC controls the UPFC bus 
voltage/shunt reactive power and the dc link capacitor 
voltage.In this case, the shunt converter voltage is decom-
posed intotwo components. One component is in-phase 
and the other inquadrature with the UPFC bus voltage. 
De-coupled controlsystem has been employed to achieve 
simultaneous control ofthe UPFC bus voltage and the dc 
link capacitor voltage.

Fig. 3  . De-coupled D-Q axis shunt converter control 
system.

B.Series Converter Control Strategy:

The series converter of the UPFC provides simultaneous-
control of real and reactive power flow in the transmis-
sion line.To do so, the series converter injected voltage is 
decomposedinto two components. One component of the 
series injectedvoltage is in quadrature and the other in-
phase with the UPFCbus voltage. The quadrature injected 
component controls thetransmission line real power flow. 
This strategy is similar tothat of a phase shifter. The in-
phase component controls thetransmission line reactive 
power flow. This strategy is similarto that of a tap chang-
er.

Fig. 4. Series converter real and reactive power flow 
control system.

II.PROPOSED SYSTEM:
Basic Concepts:

Submit your The UPFC consists of two series and shunt 
converters with AC transmission systems. It is a combina-
tion of STATCOM and SSSC. These parts are coupled to-
gether with common DC link (capacitor) to allow the real 
power flow between the series and shunt converter output 
terminals bi-directionally, and to provide real and reac-
tive line compensation without an external energy source. 
UPFC is able to control the series voltage injection by the 
means of unconstrained angle. The transmission line with 
UPFC, which is extended in AC transmission network. 

 

Fig.1. UPFC connected to a transmission line.

 
Fig. 2   Power system with UPFC.

The washout circuit represents the reactive power coordi-
nation controller. The gain of the washout circuit has been 
chosen to be 1.0. This is because, any increase/decrease in 
the transmission line reactive power flow due to change in 
its reference is supplied by the shunt converter. The wash-
out time constant is designed based on the response of the 
power system to step changes in transmission
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Fig.8 series controller in MATLAB

POWER OSCILLATION DAMPING:

 
Fig.9single line diagram for fault UPFC in MATLAB

 
Fig.10 Fault UPFC scope

 
Fig.11 Fault shunt control in MATLAB

IV.SIMULATION RESULTS:
RESPONSE OF THE POWER SYSTEM 
TO STEP CHANGES IN REACTIVE AND 
REAL POWER FLOW REFERENCE

 
Fig.5 Single line diagram in MATLAB

 
Fig6UPFC scope in MATLAB

 

Fig.7 shunt controller in MATLAB
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V CONCLUSION:

In this study, the MATLAB environment using model of 
UPFC connected to a three phase-three wire transmission 
system. This paper presents control and performance of 
UPFC intended for installation on a transmission line. 
Simulation results show the effectiveness of UPFC in 
controlling real and reactive power through the line.
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Fig.12 Fault series control in MATLAB

Response Of The Power System To Step Changes In Re-
active And Real Power Flow Reference

 
Fig.13 Response to step change in reactive power ref-
erence P line (MW), V upfc bus (p.u), V dc(KV),Q 

line(MVAR)

 
Fig14 Impact of reactive and real power coordination 

control V upfcbus(p.u), Q line (MVAR),V dc (KV)

POWER OSCILLATION DAMPING:

 
Fig.15 Response of the power system to three phase 
fault with UPFC V dc (KV), Q sh (MVAR),P line 

(MW)
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