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ABSTRACT 

The Power quality has become a crucial factor today 

due to wide application of power electronics based devices. 

Conventional device for enhancement of power quality is 

becoming inadequate. In a powers system network there are 

frequent problems related to power quality. So to develop power 

quality of a system we utilize different tools such as active power 

filter. Active power filters are separated in to two types that are 

Shunt Active Power Filter (APF) and Series Active Power Filter 

(APF) and grouping of both is known as UPQC (Unified Power 

Quality Conditioner). Unified power quality conditioner 

(UPQC) is one modern tool which deals with voltage and current 

imperfections instantaneously. In this paper,  have been effort  

made to model the UPQC for voltage and current compensation 

with the help of two different control schemes like PI and Fuzzy 

controllers. Here we have done simulation of Shunt Active Power 

Filter, Series Active Power Filter and Unified Power Quality 

Conditioner. Shunt APF is used to mitigate the problems due to 

current harmonics which is because of non-linear load and make 

source current sinusoidal and distortion free. Series APF is used 

to mitigate problems caused due to voltage distortion and distort 

present in source voltage and make load voltage perfectly 

balanced and regulated. Then Shunt APF and Series APF is 

combined for designing UPQC and by this current harmonics in 

load current and voltage unbalances in source voltage both are 

isolated and source current becomes sinusoidal and load voltage 

becomes effortlessly balanced.  

 

Keywords: power quality, modeling of UPQC, 

simulation 

1.1 INTRODUCTION 
According to Institute of Electrical and 

Electronics Engineers (IEEE) Standard 1159-1995, 

power quality is the idea of powering and 

grounding electronic equipment in a way that is 

appropriate for the equipment's operation and 

compatible with the building's wiring system and 

other connected equipment. Power quality was 

defined by the International Electro technical 

Commission (IEC) as a set of metrics that 

expressed the characteristics of power as it was 

delivered to the user under typical operating 

conditions in terms of supply continuity and voltage 

characteristics (frequency, magnitude, waveform 

and symmetry). 

There are two different kinds of power 

quality issues: voltage disturbances that lead to 

power system breakdowns and phenomena 

resulting from low-quality current drawn by the 

load brought on by nonlinear loads. Voltage sags, 

voltage swells, and current harmonics are the three 

most serious and important power quality issues. In 

industrial plants, where tripping of important 

equipment can result in the cessation of all 

production with huge costs involved, these issues 

may cause sensitive electronic equipment to trip, 

with disastrous results. 

For the purpose of providing the level of 

power quality required by electric power customers 

who are sensitive to root mean square (RMS) 

voltage variations and voltage transients, custom 

power devices, also known as power quality 

compensators, use power electronic or static 

controllers in medium or low voltage distribution 

systems. Static switches, power converters, 

injection transformers, master control modules, 

and/or energy storage modules are example of CP 

devices that have the capacity to carry out voltage 

regulation and current interruption tasks in a 

distribution system to enhance power quality. 

CP devices are typically used for power 

factor correction, load balancing, active filtering, 

and voltage regulation. A compensatory device 
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with a shunt connection is the Active Power Filter. 

This device's primary function is to shield supply 

currents from load-side current harmonics 

(downstream). To account for the harmonics in the 

load current, fast shunt current injection is used to 

achieve this. 

  A series-connected compensating device 

called a series APF shields delicate loads from 

supply-side sag and swell disturbances (upstream). 

In order to make up for the change in supply 

voltage, fast series voltage injection is used. 

Engineers have recently become more 

concerned about unified power quality 

conditioners, which provide clients with high-

quality power. A common direct current (DC) link 

capacitor connects the shunt (APF) and series 

compensator (Series APF) to form the UPQC. 

These devices balance out power quality 

disturbances including voltage sags and surges and 

current harmonics to safeguard delicate process 

loads and boost service reliability. 

OPEN UPQC is a solution that offers 

comparable benefits and performance but also 

enables cost savings. This novel approach, which 

was studied as a simulation study in Morris et al. 

(2009), starts with the UPQC arrangement and does 

away with the common DC connection. As a result, 

it uses a different control method than conventional 

combined series and shunt converters. Above 

important, OPEN UPQC can maintain sinusoidal 

and balanced supply current as well as regulate load 

voltage. 

Despite being a relatively new concept, the 

combination of APF and Series APF is still being 

studied. Because it has the ability to compensate for 

voltage and current, it is believed to provide a 

solution for all power quality problems. Novel 

circuit topologies for UPQC and new control 

approaches to detect and extract the PQ 

disturbances should be looked at in order to 

mitigate PQ disturbances. 

• To define power quality, describe several sorts of 

PQ issues, their primary causes, damaging effects, 

PQ standards, PQ issues' solutions, and the Custom 

Power concept. 

• To give a literature review of the power circuit 

topologies and control methods for Shunt APF, 

Series APF, and UPQC. 

• To discover or create control mechanisms for 

reference current extraction for Shunt APF; To 

explain the Shunt APF modelling, Through 

simulation experiments, the performance of the 

Shunt APF will be evaluated. To describe the Shunt 

APF experimental setup and to assess Shunt APF 

performance through experimental analysis. 

• To find/develop control methods for Series APF's 

reference voltage generation and sag/swell 

detection; to define Series APF modelling; to assess 

Series APF performance using simulation; To 

describe the Series APF experimental setup and to 

assess Series APF performance through 

experimental analysis. 

• To define UPQC modelling, To assess UPQC 

performance through simulation studies, To 

describe the UPQC experimental setup and assess 

UPQC performance through experimental analysis. 

• To define OPEN UPQC modelling, To assess 

OPEN UPQC performance using simulation 

experiments, To describe the OPEN UPQC 

experimental setup and to assess OPEN UPQC's 

performance through experimental analysis. 

• To provide specific and useful advice on the 

hardware and software used in the laboratory 

prototype implementations. 

1.2 CONTRIBUTION OF THESIS 

This thesis' key distinctions and significant 

contributions can be summed up as follows: For the 

first time in UPQC literature, OPEN UPQC is 

examined as an experiment. Being a relatively new 

device, not much research has been done on the 

OPEN UPQC's theoretical underpinnings, design 

process, and experimental analysis. The scientific 

literature will benefit from the articles that come 

from this thesis. This thesis will further the idea of 

finding solutions to the world's problems with poor 

electrical power quality and the use of associated 

gadgets. 

The APF control algorithm is designed to 

compensate for harmonics in the load current 

caused by unbalanced supply voltages. The creation 

of virtual alpha and beta components eliminates the 

drawback of the IRPT theory under unbalanced 

supply voltages. Using this control strategy, the 

number of voltage measurement points has 

decreased. 

We offer an approach for detecting unbalanced 

voltage sag. In the sag detection, a passive filter 

with a low cut-off frequency is not employed. The 

suggested method is capable of accurately detecting 

single-phase voltage sags. When compared to 

conventional detection approaches, the extraction 

and tracking of disturbances are quick and precise. 

Since each DVR phase is individually controlled, 

minimal voltage injection is achieved during 
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imbalanced faults. Two lower IGBTs in each phase 

of the DVR remain on while the two top IGBTs are 

off during standby operation ait is described how to 

generate reference voltage, which is utilized for 

DVR voltage correction. When the supply voltage 

is distorted and unbalanced, the majority of 

methods described in the literature do not 

effectively produce compensation signals. With 

this method, "distortions in the supply line are 

perfectly filtered" and a reference voltage that is 

solely sinusoidal are produced. In addition to 

building 6 kVA DSP-based laboratory prototypes 

of UPQC and OPEN UPQC, a thorough literature 

review for APF, DVR, and UPQC has been 

completed. These guidelines and ideas for 

experimental research are put forth 

2. CLASSIFICATION OF POWER 

QUALITY PROBLEMS AND THEIR 

IMPACTS  

The widespread use of nonlinear loads and 

numerous power system failures have drastically 

degraded the power quality. Additionally, higher 

levels of power quality are required by the 

electronic gadgets and regulating machinery built 

on computer technology. These devices are 

sensitive to even slight fluctuations in power 

quality; a PQ shift over only a few period of time 

can result in significant economic losses. Due to the 

two aforementioned factors, power quality issues 

have gained more and more attention from all 

parties involved, including the power industry, 

equipment makers, and electric power consumers. 

It is concluded that the voltage sag/swell and 

harmonics are most common power problems 

encountered in the industrial processes (Seng, 

2002). 

 

Figure 2.1. Basic disturbance: (a) Causes at 

customer side, (b) Causes at utility side and (c) 

Affected equipment 

                      

 

Figure 2.2. Percentage occurrence of PQ 

disturbance in equipment interruptions 

MAJOR POWER QUALITY 

PROBLEMS  
Short Duration Voltage Variation:- 

Depending on the sort of fault that happened 

and where it occurred, there may be a transient 

voltage surge (swells), voltages dips (sag), or 

complete loss of voltage (interruptions) as a result 

of faults. Short voltage variations last for about a 

minute. Additionally, if the failure lasts only a few 

milliseconds, the voltage change is also of brief 

duration. 

Voltage Sag: - Voltage dip is another name 

for voltage sag. 10% to 90% of the nominal line 

voltage becomes the rms line voltage. The voltage 

dip occurs every 0.5 to 1 cycles on average. 

Equipment such as induction motor starting is a 

voltage sag causer. 

 

Fig.2.3 Voltage sag 

Voltage swell:- Voltage increase is another 

name for voltage swell. As opposed to the nominal 

line voltage, the rms line voltage rises from 1.1% to 

1.8%. The time it takes for the voltage to climb is 

between 0.5 and 1 cycles. The enormous capacitor 

bank being powered up and the heavy loads being 

turned off are what resulted in the voltage surge. 

                  

 

Fig.2.4 Voltage swell 
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Interruption:- Deterioration in current or 

line voltage up to 0.1 pu of the nominal value is 

considered an interruption. It is limited to a 60-

second time frame and does not extend beyond that 

time frame. Interruptions are caused by equipment 

breakdowns, power system issues, and control 

issues. 

     

 

Fig.2.5 Voltage Interruptions 

3. BASIC CONFIGURATION OF UPQC 

 
 Fig 3.1 Configuration of UPQC  

SHUNT ACTIVE POWER FILTER  

 Active power filters are devices which 

generates the same amount of harmonics which are 

generated by load but at 1800 phase shifted. Active 

power filters are devices such as amplifiers etc. 

Shunt APF injects the compensating current in the 

line at the point of common coupling (PCC) so that 

the current at source sides become completely 

sinusoidal and free from distortions to presence of 

non-linear load there is harmonics & distortions in 

load current due to which source current also get 

effected and source current becomes non-sinusoidal 

and distorted. So to remove this non-sinusoidal 

behavior of source current we use Shunt APF which 

provides the compensating current which is same as 

harmonic generated by load but 1800 phase shifted 

and this compensating current is given at PCC 

which helps in removing distortions from source 

current and makes source current completely 

sinusoidal. Shunt APF is also used for reactive 

power compensation & it also removes all problems 

which arises due to current harmonics.  

  
Fig 3.2 Basic control design of shunt APF 

 Because of the many benefits they provide, 

power electronics-based systems and equipment are 

an important part of modern power processing, both 

at the transmission and distribution levels. These 

items, such as saturation transformers, arc furnaces, 

semiconductor switches, and other nonlinear loads, 

draw nonsinusoidal currents from the utility. 

Therefore, harmonics and reactive power support 

must be managed by a standard power distribution 

system. 

Harmonics and reactive power are bad for 

the grid because they increase power losses and 

lead to grid component breakdowns. Due to its high 

efficiency and low starting cost, passive filters 

made consisting of tuned L-C components have 

traditionally been employed to suppress harmonics. 

However, there are several drawbacks to passive 

filters, including their size, mistuning, instability, 

and resonance with utility and load impedances.For 

reactive power and/or voltage control at the high 

voltage distribution level, as well as for current 

harmonics control in supply networks at the low to 

medium voltage distribution level, Active Power 

Filters have recently emerged as a viable 

alternative. 

APF such as shunt APFs, series APFs, hybrid 

APFs, UPQC and other combinations have made it 

possible to mitigate some of the major power 

quality problems. 

 The main circuit of APF is shown in Figure 

3.1. APF system can be divided into two sections 

as: The control unit and the power circuit. Control 

unit consists of reference signal generation, gate 

signal generation, and capacitor voltage balance 

control and voltage/current measurement. Power 

circuit of APF is generally comprised of energy 

storage unit, DC/AC converter, harmonic filter and 

system protection. 
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Figure 3.3 Basic representation of APF 

  

Control Techniques of Shunt APF 

Active power filters are typically made to 

correct for the supply current, supply voltage, and 

supply current harmonics. As shown in the picture, 

the control method is based on the overall system 

control, reference signal extraction, capacitor 

voltage balance control, and signal production. 

Open loop control systems and closed loop control 

systems are the common control techniques to 

address these PQ disturbances. The closed loop 

control systems can be further separated into 

several strategies, such as linear voltage control, 

constant capacitor voltage, and constant inductor 

current, and optimization techniques.              

 
Fig 3.4Control Scheme of Shunt APF 

 Current/voltage reference estimation 

techniques can be divided into two categories: time 

domain control and frequency domain control, 

which are handled by open loop or closed loop 

control systems. The Fourier analysis of the 

distorted voltage or current signals to derive 

compensated current/voltage reference forms the 

basis of the control method in the frequency 

domain. Both single-phase and three-phase systems 

are viable for frequency domain techniques. 

 

Figure 3.5 Control unit of APF with a specified 

power circuit topology. 

The frequency domain algorithms include 

modified Fourier series methods, traditional 

Fourier and Fast Fourier Transform (FFT) 

algorithms, and the sine multiplication method. The 

immediate derivation of compensatory commands 

in the form of voltage or current signals from 

distorted and harmonically contaminated voltage or 

current signals is the basis of APF control systems 

in the time domain. Three-phase systems are the 

major application for time domain methods. These 

control schemes can reduce the damping 

oscillations, but cannot catch up with the fast 

dynamic response. Other control strategy is 

boundary controller. The characteristic of load 

determines the required control strategy to inject 

compensation voltage. Series APF should ensure 

the unchanged load voltage with minimum energy 

dissipation for injection. 

 
Fig 3.6 Control Scheme of Shunt APF 

 

The small voltage drop and phase angle 

jump on load can be tolerated by load itself and the 

size of the energy storage is minimized. Fuzzy logic 

control of Series APF for voltage injection is 

reported in (Jurado et al., 2003), in the literature 

using dq synchronous reference frame. The control 

of Series APF can be implemented using DSP, 

FPGA or combination of them with passive 
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circuits. 

 
Fig. 3.7 Voltage harmonics filtering block diagram 
 The generated reference signal is used to 
produce gate switching signals of the inverter. The main 
modulation techniques used in DVR are space vector 
PWM modulation, deadbeat control, PWM and 
hysteresis. The hysteresis control has the advantages of 
quick controllability, easy implementation and variable 
switching frequency. PWM has a great impact on its 
transient performance and higher operating frequency 
capability. PWM method is widely used for gate signal 
generation in custom power applications. The 
deadbeat controller has very fast transient response. 
The space vector PWM technique can generate output 
voltages and/or currents with fewer harmonics. 

 Hysteresis Voltage Controllers  
 A hysteresis voltage controller is used to 

generate the PWM signal for VSI. In this the 

instantaneous value of output voltage or sensed 

output series APF voltage (Injected voltage,) is 

compared with the reference voltage 𝑣𝑐∗ which is 

generated by Park’s transformation. Hysteresis 

voltage controller gives output signal to VSI 

inverter whenever error is generated. Switching 

occurs whenever output voltage crosses hysteresis 

band. It is for the phase “a” operation for “b and c” 

it is same. Whenever 𝑣𝑐𝑎=𝑣𝑐𝑎∗ +𝐻𝐵2 then upper 

switch is OFF and lower switch is ON. And 

𝑣𝑐𝑎=𝑣𝑐𝑎∗ −𝐻𝐵2 then upper switch is ON and 

lower switch is OFF. 

 

 

 
 

 

Fig. 3.13 Hysteresis voltage controller 

 

  

 
 Fig. 3.8Simulink model of the hysteresis 

voltage control 

4. UNIFIED POWER QUALITY 

CONDITIONER 
 Power quality issues are becoming more 

and more significant in these days because of the 

increasing number of power electronic devices that 

behave as nonlinear loads. A wide diversity of 

solutions to power quality problems is available for 

both the distribution network operator and the end 

user (Singh et al., 1999). The power processing at 

supply, load and for reactive and harmonic 

compensation by means of power electronic 

devices is becoming more prevalent due to the vast 

advantages offered by them. The shunt APF is 

usually connected across the loads to compensate 

for all current related problems such as the reactive 

power compensation, power factor improvement, 

current harmonic compensation and load unbalance 

compensation, whereas the series active power 

filter is connected in a series with a line through 

series transformer. It acts as controlled voltage 

supply and can compensate all voltage related 

problems, such as voltage harmonics, voltage sag, 

voltage swell, flicker, etc., UPQC is a Custom 

Power device and consists of combined series 

active power filter that compensates voltage 

harmonics, voltage unbalance, voltage flicker, 

voltage sag/swell and shunt active power filter that 

compensates current harmonics, current unbalance 

and reactive current as shown in Figure 3.5 

 
Figure 4.1 Basic representation of UPQC 
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Control Techniques of UPQC Topologies 

 The control unit is the most important part 

of UPQC system. Rapid detection of disturbance 

signal with high accuracy, fast processing of the 

reference signal and high dynamic response of the 

controller are the prime requirements for desired 

compensation. 

 Series inverter control: Sag/swell detection, 

voltage reference generation, voltage injection 

strategies and methods for generating of gating 

signals. 

 Shunt inverter control:  Current reference 

generation, methods for generating of gating 

signals and capacitor voltage control. 

 

 
Figure 4.2 Control unit of UPQC with a specified 

power circuit topology 

 Monitoring of √𝑉𝑑
2 +  𝑉𝑞

2 or Vd in a vector 

controller is the simplest type of sag/swell 

detection. The sag/swell detection methods for 

series inverter side are root mean square method, 

FFT method, Synchronous frame (dq) detection 

method, Peak Sequence Analysis method and 

analogical method of perturbation detection for 

voltage.The Unified Power Quality Conditioner is 

a custom power device that is employed in the 

distribution system to mitigate the disturbances that 

affect the performance of sensitive and/or critical 

load. It is a type of hybrid APF and is the only 

versatile device which can mitigate several power 

quality problems related with voltage and current 

simultaneously therefore is multi functioning 

devices that compensate various voltage 

disturbances of the power supply, to correct voltage 

fluctuations and to prevent harmonic load current 

from entering the power system. Fig. 4.1 shows the 

system configuration of a single-phase UPQC. 

Unified Power Quality Conditioner (UPQC) 

consists of two IGBT based Voltage source 

converters (VSC), one shunt and one series 

cascaded by a common DC bus. The shunt 

converter is connected in parallel to the load. It 

provides VAR support to the load and supply 

harmonic currents. Whenever the supply voltage 

undergoes sag then series converter injects suitable 

voltage with supply [2]. Thus UPQC improves the 

power quality by preventing load current harmonics 

and by correcting the input power factor 

. 

 
Figure 4.3 Block diagram of UPQC 

 EQUIVALENT CIRCUITS 
Figure 4.2 Equivalent circuit for UPQC 

In this circuit, 

VS represent the voltage at power supply 

VSR is the series-APF for voltage compensation, 

VL represents the load voltage and 

ISh is the shunt-APF for current and VSR 

compensation. 

Due to the voltage Distortion, the system may 

contain negative phase sequence and harmonic 

components. 

In general, the source voltage in Figure 2 can be 

expressed as: 

Vs + Vsr = VL 

To obtain a balance sinusoidal load voltage with 

fixed amplitude V, the output voltages of the series-

APF should be given by: 

Vsr = (V – V1p) sin(wt + 𝜃1𝑃  – VLn(t) - ∑ 𝑉𝑘(𝑡)∞
𝑘=2  

Where, 

V1p: positive sequence voltage amplitude 

fundamental frequency 

𝜃1p: initial phase of voltage for positive sequence 

V1n: negative sequence component 

 The shunt-APF acts as a controlled current 

source and its output components should include 

harmonic, reactive and negative-sequence 

components in order to compensate these quantities 

in the load current, when the output current of shunt 

APF i sh  is kept to be equal to the component of the 

load as given in the following equation: 
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𝑖𝐿 =  𝐼1𝑝 cos(𝑤𝑡 +  𝜃1𝑝) sin 𝜑1𝑝 + 𝑖𝐿𝑛

+ ∑ 𝑖𝐿𝐾

∞

𝑘=2
 

∅1𝑝 =  𝜑1𝑝 −  𝜃1𝑝 

Where, 

𝜑1𝑝: initial phase of current for positive sequence 

As seen from the above equations that the 

harmonic, reactive and negative sequence current is 

not flowing into the power source. Therefore, the 

terminal source current is harmonic- free sinusoid 

and has the same phase angle as the phase voltage 

at the load terminal. 

is = iL - ish 

  = I1p sin(wt -𝜃1𝑝) cos 𝜑1𝑝 

4.1 UPQC CONFIGURATIONS 
 

Figure 4.3 Left shunt UPQC compensation 

configuration. There are to possible ways of 

connecting the unit to the terminal voltage (Vt) at 

PCC: 

 Right-shunt UPQC (figure4.3), where the 

shunt compensator (ic) ia placed at the right 

side of the series compensator (Vc). 

 Left-shunt UPQC (figure4.4), where the 

shunt compensator (ic) is placed at the left 

side of the series compensator (Vc). 

FUNCTIONS PERFORMED BY UPQC 
 Convert the feeder (system) current into 

balanced sinusoids through the shunt 

compensator. Convert the load voltage VL to 

balanced sinusoids through the series 

compensator. Ensure zero real power injection 

(and/or absorption) by the compensators. upply 

reactive power to the load (Q compensation). 

 

 
Fig.4.4 Simulink Model of Control Scheme of 

UPQC 

 A PI-Lead controller is a proportional gain 

in parallel with an  

Simple Fuzzy Logic Controllers First-generation 

simple fuzzy logic controllers can generally be 

depicted by a block diagram. The knowledge-based 

module contains knowledge about all the input and 

output fuzzy partitions. It will include the term set 

and the corresponding membership functions 

defining the input variables to the fuzzy rule-base 
system and the output variables, or control actions, 

to the plant under control. 

     

Fig. 4.5 A Simple Fuzzy Logic Control System

 

Figure 4.6 MATLAB model of UPQC using fuzzy 

Control 
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An ideal three phase sinusoidal supply 

voltage is applied to the non-linear injecting current 

and voltage harmonics into the system. 

 
Figure 4.7 Source current when the compensator is 

not connected 

    The UPQC is switched ON at t = 0.04s and the 

integral time square error (ITSE) performance 

index is used for optimizing the an4d coefficients 

of the PI controller.  

 
Figure4.8 Shunt compensation of UPQC a)Grid 

current b) loadcurrent c)injected current. 

Before shunt compensation grid current has 

a THD level of 22.34% and after compensation 

THD of grid current is 0.94% which is below IEEE 

standards. The harmonic spectrum of load current 

and source current after compensation are shown in 

Fig. 4.8 and 4.9 respectively for phase-a. The load 

current has Total harmonic distortion (THD) of 

22.34%.With shunt inverter in operation there is a 

considerable reduction in THD at source side 

current, from 22.34% to 0.94%. Shunt inverter is 

able to prevent the penetration of current harmonics 

from the load side to the source side. 

        
Fig4.9 Source current THD (with shunt APF) 

 
Figure4.10 Series compensation for Grid voltage 

contains harmonics a) soure and load voltage b) 

injected voltage c)dc voltage 

 Figure 4.10 show the grid voltage contains 

harmonics with THD of 20.62%. The series 

compensation of UPQC injects compensating 

voltage which nullifies the harmonics in the 

voltage. The tested voltage reduces the THD to 

3.75%. 

 

 
Fig 4.11 Source voltage THD 

 

 
Figure 6.7 Mitigation of Swell in Load Voltage 

a)Grid voltage b)load volatage c)Injected voltage 

 

Figure 6.7. Shows the grid voltage contains 20% 

higher than the nominal value. Series active filer 

reduced the value to nominal value 

 
 

Figure 6.8 Mitigation of Sag in Load Voltage a) 

Grid voltage b) load voltage 
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 c) Injected voltage 

  

Figure6.8hows the grid voltage contains 20% lower 

than the nominal value. Series active filter increases 

the value to nominal value. 

 

 Here it is clear that UPQC compensated the 

entire power quality problem in distributed system. 

 

 
 

Fig 6.9 Complete outputs of UPQC a) Voltage b) 

Current c)dc link voltage 

 

CONCLUSION 

 The main goals of the research's use of the 

examined equipment have been to significantly 

improve the system's power quality while lowering 

the distortion level that occurs when harmonics-

generating loads are present in distribution 

networks. The UPQC, which consists of a series 

connected voltage-source converter called the 

Dynamic Voltage Restorer and a shunt connected 

voltage-source converter called the Dstatcom, is 

suitable and satisfactory for protecting critical loads 

from additional voltage harmonics and current 

harmonics in the distribution network. It was 

chosen as the best option for the correction of 

voltage and current due to its dependability. On a 

unified power quality conditioner, thorough 

simulation studies were conducted using 

MATLAB/SIMULINK, and for controlling 

purposes, a proportional integral controller and an 

adjustable speed drive were used as loads. UPQC is 

therefore regarded as a practical solution. When 

networks are connected to harmonics-generating 

loads, the unified power quality conditioner can 

lower the level of THD (like ASD). The use of 

UPQC also compensates for all fault types, 

including single line to ground faults, double line to 

ground faults, and three phase line to ground 

abnormalities. 
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