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 

    Abstract: The Stability of power system is influenced by 

different elements such as harmonic distortion attributed to 

non-linear loads, like unregulated voltage and unstudy current 

because of sag and swell and switching capacity. One of the 

effective methods is to make use of an integrated circuit of active 

shunt and series power filters such as Unified power quality 

conditioner in short called as UPQC. Such instrument binds a 

active  shunt power filter with a active series  power filter in 

Sequential formation, to simultaneously make up for the regular 

supply of voltage and current or to remove voltage and current 

disturbances in a power allocation and networking system. In 

present article, a latest layout of Unified power quality conditioner 

in short called as UPQC has been presented, consisting of a 

electromechanical device such as Direct current to direct current 

converter and the storage device joined to the dirct current (DC) 

link of the UPQC to counter the voltage disturbances.  

 

      Keywords: Unified power quality conditioner (UPQC), active 

shunt and series active power filter, voltage interruption, DC/DC 

converter. 

I. INTRODUCTION 

 The electrical power instruments due to their instinctive 

nonlinearity withdraw harmonic and resultant power from the 

power supply. In threephase power supply system, this can 

result in variations and leads to unnecessary neutral currents 

which results in reducing  the efficency of the electrical  

system.So the introduced harmonics, reactive power load, the 

variations and the unnecessary neutral currents result in poor 

circuit effectiveness and low power factor. Apart from above, 

the electrical system is subject to varying transient states such 

as voltagesag and current swell, blinks etc. [1]-[2].These 

transient states alter the system voltage at the power 

distribution levels. Excessive reactive or resultant power of 

the load would result in increasing the generating capacity of 

the power plants which would increase the transmission losses 

in the supply lines[3-5] .The Quality of power generally   

addresses questions such as maintenance of a stable voltage at 

the common coupling point (CCP) for different distribution of 

voltage stages regardless of voltage varying, keeping a power 

factor equal to one, obstructing  the imbalanced voltage and 

imblanced current from going up from different distribution 

systems,  
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reducing the current and voltage harmonics in the system. 

[6-7]. One of a kind differently designed device intended to 

improve the power quality is two simultaneously fully 

controlled  Direct Current / Alternating Current converter 

devices. In present state, depending on the power control 

programe, the converters may have different compensating 

functions.The converters can work as series active power 

filters and active shunt  power filters to make up for load 

current, harmonics and variation in voltage supply. For this 

scenario, the system of Unified power quality conditioner in 

short called as UPQC or Unified Power Quality Conditioning 

system in short called as UPQS .Custom power equipment is a 

better alternative for power quality related issues in the 

distribution electric system. Among these devices for 

improving the quality of energy available, the UPQC has a 

better ability to compensate for sagging / swell. Control 

methods have the most important role in any system based on 

power electronics. It is the controlling plan and determines the 

effectiveness of a power distribution electric system. The 

efficiency of an outstanding in UPQC rely on exclusively on 

its different control algorithms brought to use. UPQC 

controlling system procedure affects the voltage and current 

signals and therefore determines the on/off timings of the 

inverter switches, to get the desired results .This research 

paper presents a different arrangement with the UPQC 

consisting of the Direct Current to direct current converter 

and supercapacitors to compensate for the voltage variations. 

The working of this system was corroborated by simulation 

techniques with the help of MATLAB \ SIMULINK system 

tools. 

II.      POWER QUALITY ISSUES  

Power Quality is the degree to which the power supply 

approaches the ideal scenario of stable uninterrupted without 

distortion and without any kind of disturbances in power 

supply.Any power problem  due to voltage fluctuation 

variable current or deviation in frequency leads to failue of 

power devices. The most common Power quality issues faced 

in day to day life are,  

  Voltage sag (or dip)  

  Current swell  

  Long and very short Interruption  

 Harmonic distortion 

 Voltage fluctuation  

 Voltage spike   
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III. BASIC ARRANGEMENT OF UPQC 

UPQC is the introduction of   active shunt power filter and 

active series power filters, sequentially joinned on the direct 

current (dc) side, with a single DC capacitor common for both 

filters [8], as presented in Figure 1. In this UPQC, series part 

works for reducing the disturbances on supply side such as 

harmonics distortions, voltage imbalance, current swell, and 

voltage sag (dip). It introduces voltage in such proportion that 

it keeps the load voltage at a required level, in proportion and 

without fluctuation. The shunt section works for reducing the 

current quality issues faced by the user such as low power 

factor, current harmonics which are due to nonlinear load, 

load imbalance etc. It introduces current into the alternating 

current (AC) electric system in a way that the main current 

becomes maintained sinusoids and on equivalent phase with 

the main voltage. Generally three noteworthy controlling 

schemes for UPQC have been consume to bring the voltage 

sag(dip) in  power system within control: 1) Actual power 

controlling scheme, by which an in phase voltage has been 

introduced with the help of a series inverter, called as  

UPQC-P. 2) Resultant power controlling scheme, by which a 

quadrature voltage is introduced, called as UPQC-Q and 3) a 

minimum Volt Amperes load scheme, because of that  a series 

voltage is introduced at a paticular angle, called as volt 

Amperes (min). The volt Amperes load in UPQC-Volt 

Amperes (min) is found with help of voltage dip. In power 

distribution electric system, the voltage sag and current swell 

is major power quality related issue. In this research paper [9], 

the author has conceptualized power Quality problem of 

UPQC . 

 
Figure 1 Block Diagram of Suggested UPQC 

IV. SIMULINK CONCLUSIONS AND 

DELIBERATIONS 

The suggested system has been evaluated in Simulation by the 

use of sim power System BlockSet in MATLAB. Figure 2 

shows the suggested UPQC. The electrical system is a classic 

three phase three wired system with a non-linear load which is 

characterized by the introduction of switching action and 

resulting current interruptions that is made up of a three phase 

rectifier which rectifies the input AC voltage by using three 

phase transformer and three diodes connected to each three 

phases of transformer with Resistances in series with 

capacitances (RC) load in the direct current (DC) side. 

 

Figure 2 Simulink block diagram of suggested UPQC 

In this part, voltage sag has been introduced and the outcomes 

are analysed. The above figure 2 clearly shows how the 

UPQC series inverter has made changes in the load voltage as 

per the required objective. 
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V. UPQC SIMULATIONS AND RESULTS FOR 

VOLTAGE SAG 

The simulation results without UPQC for three-phase 11kv 

substation when fault occurs at load point and voltage 

decreases from 440V to 357V are shown below in figure 3. 

 
Figure 3.Simulation diagram for voltage with fault 

Simulation results with UPQC introduced at the three-phase 

11KV Substation when fault occurs at the load point, then 

voltage which has reduced previously, again comes to the 

level of 435V. The results from figure 4 shows that  by using 

UPQC the fault has been removed and the voltage figure 

comes to 435V. 

 
Figure 4.Simulation diagram for voltage with UPQC 

VI. UPQC SIMULATIONS AND RESULTS FOR 

CURRENT SWELL 

The simulation results without UPQC for a three-phase 11kv 

substation when  fault   occur at load point then current 

increases from 45A to 62A as shown in figure 5. 

 
Figure 5. Simulation diagram for current with fault 

Simulation results with UPQC introduced at the three-phase 

11KV Substation when fault occurs at the load point, then 

current which has increased previously, again comes to the 

level of 48A. The results from figure 6 shows that  by using  

UPQC the fault has been removed and the current figure 

comes to 48A. 

 
Figure 6.Simulation diagram for current with UPQC 

VII. COMPARISON OF DESIGNED POWER SYSTEM 

VOLTAGE WITH THE REAL POWER SYSTEM 

VOLTAGE 

 
Figure   7.Comparison   of   voltage 

Hence it is cleared from the graph that the voltage sag was 98 

% removed by using UPQC Fact controller. 

VIII. COMPARISON OF DESIGNED POWER 

SYSTEM CURRENT WITH THE REAL POWER 

SYSTEM CURRENT 

 
Figure   8.Comparison   of   current 

Hence it is clear from the graph that the current swell has been 

98 % removed by using UPQC Fact controller. 

IX.    CONCLUSIONS ii 

In power distribution network, the power Quality is a 

serious problem. By going through available power devices, 

UPQC is one of the most productive devices for countering 

and addressing these burning problems.  

 

 

 



 

Stability Analysis of Power System using FACT Controller 
ii 

3735 

 

 Published By: 

Blue Eyes Intelligence Engineering 

& Sciences Publication  

 

Retrieval Number: C6322029320/2020©BEIESP 

DOI: 10.35940/ijeat.C6322.029320 

 

 

Through this research work a new technique of effective 

working of UPQC has been developed by the authors. Using 

the UPQC, the voltage sag (dip) and current swell problem 

has been addressed. The operation of new proposed system 

has been put to test through simulation operation with the help 

of SIMULINK in MATLAB. The suggested Unified power 

quality conditioner in short called as UPQC has the ensuing  

ability of enhancing  the quality of power  in current 

distribution system at the installation point .This paper 

presents a review on custom power devices, study of UPQC 

and control techniques which have been used to enhance the 

power quality.  
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