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Abstract - Power Quality in the circulation framework is the 
essential issue for mechanical, business and private 
applications. An expanding number of loads have driven an 
expanded consciousness of intensity quality both by client and 
utilities. This paper manages the recreation of a brought 
together Series Shunt Compensator (USSC), which is gone for 
alleviating the greater part of the power quality issues, for 
example- Voltage Sag remuneration, Voltage Swell pay, 
Voltage Flicker decrease, Voltage Unbalance alleviation, and 
Harmonics disposal. The demonstrating and recreation of the 
USSC has been completed by utilizing programming. The USSC 
recreation demonstrates contains two 12- beat inverters 
which are associated in arrangement and in shunt to the 
framework. A summed up sinusoidal heartbeat width tweak 
exchanging procedure has been created in the proposed 
controller structure for quick control activity of the USSC. The 
USSC has moderated a few power quality issues giving better 
execution. 

Key Words: Inverter, Sag/Swell, unified series shunt 
compensator. 

1. INTRODUCTION  

Presently a days, the high caliber of electric power has 
turned out to be especially significance to electric utilities 
and for customer.  Utility and client side unsettling 
influences result in terminal voltage changes, homeless 
people, and waveform bends on the electric network 
bringing about power quality issues. Poor power quality can 
infiuence the sheltered, solid and effective activity of the 
gear. Different parts of control quality are voltage droop, 
voltage swell, voltage unbalance, music and so forth, for 
power –quality enhancement, the advancement of intensity 
electronic gadgeds, for example, FACTS and custom power 
gadgets have presented a developing part of innovation 
furnishing the power framework with adaptable new control 
capacities.  

The presentation of FACTS and custom power idea, gadgets, 
for example, Unified Power Flow Controller(UPFC), 
Synchronous Static Compensator (STATCOM), Dynamic 
Voltge Restorer(DVR), and unwavering quality of a 
framework  propelled control and progressed 
semiconductor exchanging of these gadgets have 
accomplished another period for power quality alleviation. 
Examinations have been completed to consider the viability 
of these gadgets in power quality alleviation such as list pay, 

music end, unbalance pay, responsive power remuneration, 
and flash decrease, UPFC functions admirably for control 
stream control. DVR which goes about as an arrangement 
compensator is utilized for voltage list pay. 

The  STATCOM and  DVR  are helpful for redressing a specific 
kind of intensity quality issue and in this way , it is important 
to build up another sort of bound together arrangement 
shunt compenstor (USSC) which can relieve different power 
quality issues by utilizing a brought together methodology of 
arrangement shunt compensators , it is conceivable to make 
up for an assortment of control quality issues in a dispersion 
framework including voltage droop remuneration, swell, 
unbalance voltage moderation and glimmer decrease. This 
paper manages the displaying and recreation of Unified 
Series shunt Compensator and its viability in alleviating 
different power quality issues. 
 
2. BASIC CONFIGURATION OF UNIFIED  SERIES SHUNT 
COMPENSATION 
 
Unified series shunt compensator is a                                                                                                                                
combination of series shunt inverter as shown in fig. (1) 
below the basic component of USSC are two 12 pulse voltage 
source inverter one voltage source inverter is connect in 
series with the line through a series injection transformer 
while the other is connected in shunt with the line through a 
shunt transformer in fig.(1). 

 

Fig.1- Basic configuration of USSC 
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3.  CONCEPT OF THE SYSTEM – 

Problem Formulation 

UPQC is used to enhance the electric power quality at 
distribution level. UPQC is concerned about the quality of 
load voltage and the line current at the point of installation 
and it does not improve the power quality of entire system..  

UPQC maintains the voltge constant under varying RLC load 
conditions. Therefore it provides better voltage regulations 
in switching of loads and improvement in the real and 
reactive power flow through the transmission line. 

With UPQC compensation, the harmoic distotion in line 
current when non-linear load connected is around 5% But 
with passive filter, THD is about 20%. 

UPQC reduces the THD by 15% compared to passive filter. So 
UPQC is well effective in active filtering, improvement of 
power quality and power factor. 

Objectives 

Active power filters that have been explored in shunt, series 
and combination of shunt and series confiuration to 
compensate for current and voltage based distortions. It will 
play an improvement role for better quality solutions. 
Unified power quality conditioner is one of the modern and 
very promising PQ improving device, which consists of two 
APFs connected back to back on the DC side and deals with 
both load current and supply voltage imperfection. 

The main purpose of a UPQC is to compensate for voltage 
flicker/imbalance, reactive power, negative – sequence 
current, and harmonics. In other words, UPQC has the 
capability of improving power quality at the point of 
installation on the power distribution systems or industrial 
power system. 

UPQC consist of two voltage source converter. They are 
operated from a common dc link provided by a dc storage 
capacitor. One converter is connected in series with the line 
reffered as series    converter. The dc link is realized using a 
capacitor which interconnects the two inverter and also 
maintains a constant self-supporting d bus voltage across it. 
The shunt inverte in UPQC is controlled in current control 
mode such that it delivers a current which is equal to theset 
value of the reference current as governed by the UPQC 
control algorithm. Additionally, the shunt inverter plays an 
important role in achieving required performance from a 
UPQC system by maintaining the dc bus voltage at a set 
reference value. In order to cancel the harmonics generated 
by a nonlinear load. 

 

 

4.   MODEL OF USSC 

Planning of Work    

In the proposed series shunt compensator the shunt 
compensator is designed and controlled to active poweer 
factor correction and to regulate DC bus voltage. The series 
compensator is used to make load voltage at the desired 
value so that load voltage is insensitive to utility voltage 
variation. 

A series shunt compensator ispresented to improve power 
quality for nonlinear nd voltage sensitive load. The single 
phase neutral point clap topology is used in proposed circuit 
to generate unipolar voltage waveforms on the AC side of the 
inverters. The series compensator connected between the AC 
source and non linear load will improve the voltage quality 
due to abnormal voltage sag and swell. 

The shunt compensator will generate the necessary 
compensating current to improve the system current quality 
including harmonic and reactive currents and to regulate the 
DC link voltge. The proposed compensator can make the load 
voltage insensitive to source voltage disturbance and 
increase the input power factor to be unity. 

5. MODEL DIAGRAM OF SIMULATION 

 
Fig. 2 -Simulation of USSC 

 
6. Result of simulation  
 

 
 

fig a – waveform of electromegnetic torque 
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fig b -waveform of torque coefficient 

 

Fig c – waveform of voltage coefficient 

7. CONCLUSION  

The relief of various power quality issues have been 
examined by utilizing USSC. The two dimention USSC fusing 
12 beat arrangement  and shunt associated inverters has 
been demonstrated in MATLAB program and another 
SPWM- based control plot has been executedto control the 
GTOAs of the inverters. Recreations have been conveyed out 
to assess the execution of the USSC under different working 
conditions and power quality unsettling influences. 
Reproduction results uncovered that the USSC can relieve 
viably voltage list, flash decrease, voltage unbalance and 
power stream control. It was too demonstrated that sounds 
produced by the USSC can be essentially diminished by 
assoiating a latent channel to the framwork. The outcomes 
uncovered that the USSC gives a better execution in power 
quality alleviation particularly in voltage list remuneration 
and power stream control  and further more give more 
power quality arrangements when contrasted with the D-
STATCOM and DVR. 
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