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ABSTRACT 

Unified Power Quality Conditioner (UPQC) can improve the power quality by injecting a 

voltage in series with the line and also can supply harmonics to the non linear load. This work 

deals with the design and the simulation of the UPQC system to improve the power quality in 

multibus system. The two bus system is modeled using the elements of Simulink and it is 

simulated using MATLAB. A sag is created by applying a heavy load at the receiving end. The 

sag is compensated by using the UPQC. The harmonics required at the receiving end are 

supplied by the inverter part of UPQC. The DC required by the UPQC is supplied by Solar cell 

and Boost converter system. The simulation results are compared with the theoretical results.  

 This work also deals with design, modeling and simulation of UPQC in eight bus system to 

improve the power quality in multibus system. The UPQC system is modeled using MATLAB. 

A dip in voltage is produced by applying a heavy load at the receiving end. The sag is 

compensated by using the UPQC. The harmonics required at the receiving end are supplied by 

the active filter part of the UPQC. The simulation results of eight bus system are presented.  

INTRODUCTION 

Power electronics and power quality are irrevocably linked together as it Strives to advance both 

broad areas. With the dramatic increases over the last 20 years in energy conversion systems 

utilizing power electronic devices, it is seen that the emergence of 'power quality' and simple 

control algorithm modification to this same technology can often play an equally dominant role 

in enhancing overall quality of electrical energy available to end-users. Power electronics has 

given, as an industrial society, a plethora of new ways to manufacture products, provide services, 

and utilize energy. From a power quality impact viewpoint, applications such as 1. Switched-

mode power supplies, 2. DC arc furnaces, 3. Electronic fluorescent lamp ballasts, 4. Adjustable 

speed drives, and 5. Flexible AC transmission components are often cause for concern. From a 
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utility supply system viewpoint, these converter-based systems can lead to operational and life 

expectancy problems for other equipment, possibly not owned or operated by the same party. It 

was from this initial perspective that the field of power quality emerged.  

In most cases, the same devices and systems that create power quality problems can be used to 

solve power quality problems. 'Problem solving' applications such as 1. Active harmonic filters, 

2. Static and adaptive var compensators, and 3. Uninterruptable power supplies all utilize the 

same switching device technology as the 'problem causing' applications. As the number of 

potentially problematic power electronic based loads have increased over time, the attention is 

given to enhanced converter control to maximize power quality. Perfect examples of these 

improvements include: 1. Unity power factor converters, 2. Dip-proof inverters, and 3. Limited-

distortion electronic lamp ballasts. While many studies suggest increases in power electronic-

based energy utilization as high as 70-80% (of all energy consumed), it is equally clear that we 

are beginning to realize the total benefit of such end-use technologies. Power quality problems 

associated with grounding, sags, harmonics, and transients will continue to increase because of 

the sheer number of sensitive electronic loads expected to be placed. 

The term 'power quality' means different things to different people. To utility suppliers, power 

quality initially referred to the quality of the service delivered as 'measured' by the consumer's 

ability to use the energy delivered in the desired manner. This conceptual definition included 

such conventional utility planning topics as voltage and frequency regulation and reliability. 

Fortunately, a good working definition of power quality has not been a  

point of contention, and most parties involved consider 'quality power' to be that  

which allows the user to meet their end use goals. The working definition is not  

complicated by particular issues; engineers are well aware that topics from many  

aspects of power engineering may be important. Power quality can be roughly  

broken into a few categories as follows:  

1. Steady-state voltage magnitude and frequency,  

2. Voltage sags,  

3. Grounding,  

4. Harmonics,  
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5. Voltage fluctuations and flicker,  

6. Transients, and  

7. Monitoring and measurement.  

 The remainder of this section discusses each of the major categories in turn. 

 

OBJECTIVE OF THE WORK 

 

The above literature does not deal with modeling of UPQC based eight, fourteen, thirty and fifty 

bus systems using MATLAB / SIMULINK. This work proposes models for 14, 30 and 50 bus 

systems employing UPQC. The effects on real power, reactive power and voltage are 

investigated.  This work deals with the control of real and reactive power in power system using 

UPQC. The above mentioned papers do not deal with the use of multiple UPQCs in thirty/fifty 

bus systems. This work proposes multiple UPQCs for medium scale power systems to improve 

the power quality. 

METHODOLOGY 

The objective of this chapter deals with modeling, simulation and implementation of UPQC 

system. The Two Bus System with UPQC is modeled and simulated using the blocks of 

Simulink. Sending end acts as one Bus and receiving end acts as another Bus. The function of 

UPQC is to compensate the sag and supply the harmonics using UPQC. In a transmission 

system, the independent control of real power and reactive power is essential to maintain the 

desired voltage level in a transmission system. In this chapter two bus system is considered and it 

is modeled by using the blocks of simulink. The UPQC is connected in this system to achieve the 

independent control of real and reactive power. The real power is independently controlled by 

varying the angle of voltage injection of the UPQC. The reactive power is controlled by varying 

the magnitude of shunt voltage injected by the UPQC. Harmonic distortion originates in the 

nonlinear characteristics of devices and loads on the power system. The harmonic distortion is 

measured in single quantity as Total Harmonic Distortion (THD). Voltages and currents having 

frequency components that are not integer multiples of the frequency at which the supply system 

is designed to operate are called interharmonics 

RESULT:- 
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Standard eight bus system is considered for simulation studies. Eight bus system with and 

without UPQC are studied and the corresponding results are discussed in this chapter. Eight Bus 

System with and without UPQC is modeled and simulated using the blocks of Simulink. There 

are three generator buses and five load buses. In this chapter Eight bus system is modeled using 

the blocks of simulink. The UPQC system is connected in a Eight bus system to control the real 

power, reactive power and voltage. The real power, reactive power and voltage is observed 

without connecting the UPQC in a Eight bus system and connecting the UPQC system . The 

readings are tabulated. 

Standard Fourteen bus system is considered for simulation studies. Fourteen bus system with and 

without UPQC are studied and the corresponding results are discussed in this chapter. Fourteen 

Bus System with and without UPQC is modeled and simulated using the blocks of Simulink. 

There are three generator buses and five load buses. In this chapter Fourteen bus system is 

modeled using the blocks of simulink. The UPQC system is connected in a Fourteen bus system 

to control the real power, reactive power and voltage. The real power, reactive power and voltage 

is observed without connecting the UPQC in a Fourteen bus system and connecting the UPQC 

system . The readings are tabulated. 

Standard IEEE-30 bus system is considered for power flow Analysis. The thirty bus system with 

and without UPQC is studied and the results of simulation are presented in this chapter. The 

effect of multiple UPQC in thirty bus system is also studied. In this chapter Thirty bus system is 

modeled using the blocks of simulink. The UPQC system is connected in a Thirty bus system to 

control the real power, reactive power and voltage. The real power, reactive power and voltage is 

observed without connecting the UPQC in a Thirty bus system and connecting the UPQC system 

. The readings are tabulated. 

Standard IEEE-50 bus system is considered for power flow Analysis. The fifty bus system with 

and without UPQC is studied and the results of simulation are presented in this chapter. The 

effect of multiple UPQC in fifty bus system is also studied. In a transmission system, the 

independent control of real power and reactive power is essential to maintain the desired voltage 

level in a transmission system. In this chapter Fifty bus system is considered and it is modeled by 

using the blocks of simulink. The UPQC is connected in this system to achieve the independent 

control of real and reactive power. The real power is independently controlled by varying the 

angle of voltage injection of the UPQC. The reactive power is controlled by varying the 
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magnitude of shunt voltage injected by the UPQC. 

 

CONCLUSION 

 

The UPQC system is successfully designed and modeled using the circuit elements of simulink. 

The sag in the voltage is created by applying an additional heavy load at the receiving end. This 

sag is compensated by using the DVR part of UPQC. The simulation results are in line with the 

predictions. The THD in the output is reduced by operating the inverter at 250 Hz. The hardware 

is fabricated and tested using PIC micro controller. The experimental results closely agree with 

the simulation results. The eight bus system with UPQC is successfully designed and modeled 

using the circuit elements of simulink. The sag in the voltage is created by applying an additional 

heavy load at the receiving end. This sag is compensated by using DVR.The simulation results 

are in line with the predictions. The THD in the output is reduced by UPQC. The fourteen bus 

system is drawn by using the corresponding data. This is simulated and the results are presented. 

The results indicate that the power quality is improved by introducing UPQC. The thirty bus 

system is simulated and the corresponding results are given. Multiple UPQCs are proposed to 

maintain the required voltage. The fifty bus system is also simulated and the corresponding 

results are given. Multiple UPQCs are proposed to maintain the required voltage. 
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