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Abstract 

The demand for electricity is an ever growing need for us. The higher demand and aging of the 
current networkmake it indispensable to control the power flow in transmission systems. The 
flexible AC Transmission system (FACTS) is capable of providing effective control over one or 
more transmission system parameters to improve controllability and increase power transfer 
capability. UPFC is one of the most powerful FACTS devices which is capable of 
simultaneously controlling all the parameters of the system i.e., the line impedance, transmission 
angle and bus voltage. The objective of the paper is manufacturing a device called Distributed 
Power Flow Controller (DPFC) which is derived from the UPFC after eliminating the common 
DC link. It is most recently developed device and one of the most powerful device within the 
FACTS family. The DPFC has the control capacities of all the line parameters of the 
transmission network. In DPFC the active power exchange between the shunt and series 
converter is done using the transmission line by the 3rd harmonic current. It is designed using 
multiple single phase series converters (D-FACTS) and one three phase shunt converter. The 
DPFC has more control capability at lesser cost and better reliability of the operation. 
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Introduction 

The demand for electricity is growing at a tremendous rate but the extension of transmission 
system and generation is limited because of various environmental constraints, physical 
parameters and limited availability of resources. So for solving this limit the FACTS devices are 
used for improving the  controllability and optimize the utilization of existing power system 
capabilities which is done using high speed and reliable power electronic devices. A distributed 
FACTS (D-FACTS) device from the FACTS family has been developed recently and this device 
is gaining significant importance because of its several advantages over the conventional FACTS 
devices. The advantage of the D-FACTS devices is that they cost much lower and have higher 
reliability. The Distributed Power Flow Controller (DPFC) has been derived from UPFC and has 
similar capabilities of simultaneously adjusting all the parameters of the existing system such as 
impedance of line, transmission angle and degree of bus voltage [1]. The biggest advantage of 
DPFC is the removal of common DC link between shunt and series converters, and utilization of 
transmission line to exchange active power between these converters at 3rd harmonic 
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frequencies, instead of one large 3 phase converter, 
as series compensator, and thus the rating of apparatuses reduces 
reliability of operation [2]. 

Result 

Simulink setup of a two area system has been built to verify the
converter and three single phase series converters 
this setup, multiple series converters are 
three possible control schemes 1. Series control 2. Shunt control 3. Central control. The central 
controller gives the reference voltage signals for all series converters. The voltag
within the systemare measured fundamental and 3rd Harmonic frequency com
MATLAB. The model is executed 
created this fault is cleared at t = 0.15 second. Three phase waveforms o
sag at load bus during the fault without DPFC, similarl
variation in current at load bus for the same d
variation in voltage when DPFC is applied in above model and all o
constant. Shunt converter is injecting
period. Now the line current has fundamental and harmonics contents, it is necessary to remove 
third harmonics component. The o
removes the third harmonics component of line current to 

frequencies, instead of one large 3 phase converter, in it several single phase converters 
series compensator, and thus the rating of apparatuses reduces while providing

Simulink setup of a two area system has been built to verify the claims of  the DPFC. 
and three single phase series converters were built and tested on a scaled network. 

setup, multiple series converters are being controlled by a single central controller. There are 
control schemes 1. Series control 2. Shunt control 3. Central control. The central 

controller gives the reference voltage signals for all series converters. The voltag
measured fundamental and 3rd Harmonic frequency components in 

executed for 0.5 second, and at t = 0.01 second a three phase fault is 
cleared at t = 0.15 second. Three phase waveforms of figure 1

sag at load bus during the fault without DPFC, similarly waveforms of figure 2 shows the 
variation in current at load bus for the same duration in above model. Figure 3 shows the 
variation in voltage when DPFC is applied in above model and all other parameters remain 

is injecting the power through third harmonic component during fault 
period. Now the line current has fundamental and harmonics contents, it is necessary to remove 
third harmonics component. The output of shunt converter is fed to series converter which 

s component of line current to give the desired output.

 

Figure 1 

 

Figure 2 
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ther parameters remain 
power through third harmonic component during fault 

period. Now the line current has fundamental and harmonics contents, it is necessary to remove 
fed to series converter which 
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Conclusion 

Comparative performance of DPFC is
basis of simultaneous adjustment of the line impedance, th
voltage magnitude. The common dc link between the shunt and series converters, 
exchange active power in the UPFC, is 
transmission line using the third
much lower than the UPFC, because no high
part and the rating of the components is low. The simulation results, obtained by MATLAB 
show the better efficiency of DPFC, in controlling line both active and r
proven that the shunt and series converters in the DPFC can exchange active power 
third- harmonic frequency and the series converters are able to inject controllable 
reactive power at the fundamental frequency and hence 
line. 
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part and the rating of the components is low. The simulation results, obtained by MATLAB 
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