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ABSTRACT 

The industrialdevelopments in power electronic devices and circuits prompt finish automation of both 

transmission and distributed system. And also control the domestic loads .Due to this, there are many problems 

occur like heating losses, power factor issues,and hightemperature. For improvement the harmonics problems, 

we use new technology Facts devices like UPFC and DPFC. This paper has been compared between UPFC and 

DPFC. 
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I. INTRODUCTION 

In present time, Harmonics are big issues present in the voltage and current in power system. Harmonics has 

developed due to the using of nonlinear loads, diodes, SCR, arc furnaces for many applications. Mainly causes 

the distortion in current and voltage waveforms. For harmonic analysis, we determined by the formula of total 

harmonics distortion (THD). 

 

Where n shows the no. of harmonics and V1 is voltage with fundamental frequency  

For improving the harmonics, we use many methods which concludefilters, Facts devices,UPFC,DPFC, 

compensators etc.This paper has been represent the comparison between UPFC AND DPFC with help of 

Simulink model on the basis of total harmonics distortion. And reduced harmonics. 

II. UNIFIED POWER FLOW CONTROLLER 

FACTS- devices give a good alternation to vary the working situations and get improvement the usage of 

existing installations. International for many uses FACTS – devices has been presented. One of such application 

is modification of power quality disturbances, especially harmonics. An UPFC is a FACTS-devices which 

controls the current,voltage, reactive power and real power concurrently. It is combination between shunt and 
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series converter connected with DC link which provide necessary voltage. And also used for shunt 

compensationdevice, phase shifting. 

 

Fig.1 UPFC Configuration 

A SIMULINK model is developed with FACT-devices. And harmonics analysis with bus voltage with sag and 

swell. Compare with DPFC. 

 

                                   Fig 2: UPFC connected to the load bus for harmonics reduction 

III. DISTRIBUTED POWER FLOW CONTROLLER 

DPFC is derived from the UPFC. It is used for better reliability and less cost in comparison to the UPFC. Within 

the DPFC, DC link is removed between series and shunt converter and a many low ratings single phase 

converters are used in place of the High ratings three phase converters for less cost. DPFC is consists 

STATCOM and SSSC. STATCOM as a shunt converter and SSSC as a series converter.  In DPFC, active 

power has been exchanged among the shunt and series converters through a common connection of the AC 

terminals. 
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Fig.3 Construction of DPFC 

A SIMULINK is developed with controlling devices .And perform the harmonics analysis with bus voltage. In 

the system, controllers are used for improvement of the harmonic distortions. 

 

Fig. 4    : DPFC connected to the load bus for harmonics reduction 

IV. SIMULATION RESULTS 

 

Fig. 5 Harmonics reduction in bus voltage with UPFC 
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Fig. 6 THD analysis of bus voltage for harmonic reduction with UPFC 

 

Fig. 7 Harmonics reduction in bus voltage with DPFC 

 

Fig. 8 THD analysis of bus voltage for harmonic reduction with DPFC 
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V. CONCLUSION 

In this paper represent the comparative analysis of UPFC and DPFC for the reduction of the harmonic by 

FACT- devices.From the simulation results, it is showed that there is reduction in the THD with DPFC compare 

to the UPFC. Fast harmonics reduction with DPFC and also mitigate the bus voltage of the power system. 
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