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Abstract— Power quality has a crucial consider 
power systems, for customer and house 
appliances with proliferation of varied electric/ 
equipment and pc systems. The main causes of a 
poor power quality are harmonic currents, poor 
power factor, supply voltage variations, etc. 
In recent years the demand for the standard of 
electrical power has been raised quickly. Power 
quality issues have received a good attention 
today owing to their impacts on each utilities 
and customers. Voltage sag, swell, momentary 
interruption, under voltages, over voltages, 
noise and harmonics are the most common 
power quality disturbances. This paper 
proposes a brand new affiliation for a unified 
power quality conditioner (IUPQC) to boost the 
facility quality of 2 feeders during a distribution 
system. This paper illustrates how IUPQC can 
improve the power quality by mitigating all 
these PQ disturbances. The proposed 
configuration of the IUPQC is developed and 
verified for various Power Quality disturbances 
by simulating. The performance of Series 
Compensator of IUPQC is evaluated through in 
depth simulations for mitigating unbalanced 
voltage sags and interruption. The performance 
of Shunt Compensator of IUPQC is additionally 
tested for harmonic and reactive power 
compensation. It is verified that IUPQC that is 
connected to 2 feeders, will compensate current 
& voltage distortions with success in these 
feeders per the results obtained via MATLAB/ 
SIMULINK. 
 
Keywords: Distribution System, Interline Unified 
Power Quality Conditioner(IUPQC) ,Power Quality, 
Voltage Sag.  

I. INTRODUCTION 

Power supply is fundamental for legitimate activity 
of mechanical procedures which contain basic and 
touchy burdens. For Power Quality improvement, the 
advancements of power hardware gadgets, for 

example, FACTS and Custom Power Devices have 
presented a rising part of innovation furnishing the 
power framework with adaptable new control 
capacities. Like Flexible AC Transmission Systems 
(FACTS) for transmission frameworks, the new 
innovation known as Custom Power relates to the 
utilization of power gadgets controllers in an 
appropriation frameworks. Similarly as FACTS 
improves the power exchange ability and 
dependability edges, custom power ensures buyers 
get prespecified quality and unwavering quality of 
supply. Voltage hangs and swells in the medium and 
low voltage matrix are viewed as the most continuous 
kind of Power Quality issues.  Diverse arrangements 
have been created to ensure touchy burdens against 
such unsettling influences. Among these IUPQC is 
best gadget.  

1. CUSTOM POWER TECHNOLOGY  

As the power quality issues are begun from utility 
and client side, the arrangements should originate 
from both and are named as utility based 
arrangements and client based arrangements 
individually. The best precedents for those two kinds 
of arrangements are FACTS gadgets (Flexible AC 
Transmission Systems) and Custom power gadgets. 
FACTS gadgets are those constrained by the utility, 
though the Custom power gadgets are worked, kept 
up and constrained by the client itself and introduced 
at the client premises. Both the FACTS gadgets and 
Custom power gadgets depend on strong state power 
electronic parts. A portion of these Custom Power 
Devices are: Series-associated compensator like DVR 
(Dynamic Voltage Restorer), Shunt-associated 
compensator like DSTATCOM (Distribution Static 
Compensator), Series and shunt compensator like 
UPQC (Unified Power Quality Conditioner) , IUPQC 
(Interline Unified Power Quality Conditioner) and 
SSTS (Solid State Transfer Switch). Among these, 
the Interline Unified Power Quality Conditioner  is a 
viable custom power arrangement which comprises 
of two back to back voltage source bidirectional 
converters with a typical DC transport. 
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II. RELATED WORK 

The topology of the UPQC-1Ph-to-3Ph is shown in 
Fig. 1. This one is formed by two PWM converters, 
being a half-bridge inverter and a split-capacitor 3-
Leg inverter sharing the same dc-bus. As can be 
noted, a half-bridge inverter is used to compose the 
series converter, while in [12] it was composed of a 
full-bridge inverter. Thus, besides using one leg less 
compared to the topology presented in [12], the dc-
bus is formed by the split-capacitor configuration, 

allowing access to the earthed return conductor of the 
load, as well to be used in SWER distribution 
systems. As can be noted in Fig. 1, the four-wire of 
the load is connected to the dc-bus central point.  
The series converter, also called SAPF, is current 
controlled so that the input drained current is 
sinusoidal and in phase with the grid voltage, 
resulting in a power factor (PF) very close to one. A 
filter inductor ( ) is placed in series with the primary 
winding of the single-phase series coupling 
transformer.

 

 

Fig 1. The Four-Wire of the Load is Connected to the DC-Bus Central Point

III. INTERLINE  UNIFIED POWER QUALITY 
CONDITIONER (IUPQC) 

The single-line diagram of an IUPQC connected 
distribution system is shown in Figure 2.Two  feeders 
namely Feeder-1 and Feed-er-2, which are connected 
to two different substations; supply the system loads 
L-1 and L-2. The supply voltages are denoted by Vs1 
and Vs2. It is assumed that the IUPQC is connected 
to two buses B-1 and B-2, the voltages of which are 
denoted by Vt1 and Vt2, respectively. Further two 
feeder currents are de-noted by is1 and is2 while the 
load currents are denoted by il1 and il2. The load L-2 
voltage is denoted by Vl2. The purpose of the IUPQC 
is to hold the voltages Vt1 and Vl2 constant against 
voltage sag/swell, temporary interruption and 
momentary interruption etc. in either of the two 
feeders. 

 

 

 

Fig 2. Single Line Diagram of IUPQC 
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3.1 PROPOSED SYSTEM 

The project  illustrates the operation and control of 
an Interline unified power quality conditioner 
(IUPQC). The device is connected between two 
feeders coming from different substations. A 
sensitive load L-1 is supplied by feeder
unbalanced and non-linear load L-2 is supplied 
through feeder2. The main aim of the IUPQC is to 
regulate the voltage at the terminals of feeder
and to protect the sensitive load from disturbances 
occurring upstream. The execution of the IUPQC 
has been assessed under different aggravation 
conditions, for example, voltage hang in either 
feeder, blame in one of the feeders and load 
change.. It has been shown that just in case of 
voltage sag, the phase angle of the bus voltage in 
which the shunt VSC is connected plays an 
important role as it gives the scale of the realpower 
needed by the load. The circuit diagram for the 
Proposed System is shown in figure 3

Fig 3.  IUPQC Connected in Distribution System

IV. CONTROL STRATEGY OF IUPQC 

The aim of control scheme is to maintain constant 
voltage magnitude at the point where a sensitive load 
is connected, under system disturbances. The 
important issues in the design of the control strategy 
are the generation of reference currents/voltages for 
compensation and the generation of the compensating 
current/voltage based on the reference 
currents/voltages. The Figure 4 shows the Series and 
Shunt Compensation of Interline Unified Power 
Quality Conditioner. 
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. CONTROL STRATEGY OF IUPQC  

The aim of control scheme is to maintain constant 
voltage magnitude at the point where a sensitive load 
is connected, under system disturbances. The 
important issues in the design of the control strategy 

eference currents/voltages for 
compensation and the generation of the compensating 
current/voltage based on the reference 

shows the Series and 
nterline Unified Power 

4.1 Series Control  

Fig 4.  Series and Shunt Compensation of IUPQC

The arrangement inverter, which is worked in current 
control mode, detaches the heap from the supply by 
presenting a voltage source in the middle. This 
voltage source repays supply voltage deviation
example, hang and swell. The three stage reference 
voltages (Vla * , Vlb * , Vlc * ) are created by 
subtracting the three stage load voltage (Vla, Vlb, 
Vlc) from three stage supply voltages (Vsa, Vsb, 
Vsc). In shut circle control plan of the arrange
inverter, the three stage load voltages (Vla, Vlb, Vlc) 
are subtracted from the three stage supply voltages 
(Vsa, Vsb, Vsc), and are additionally contrasted and 
reference supply voltage which results in three stage 
reference voltages (Vla * , Vlb * , 
reference voltages are to be infused in arrangement 
with the heap. By taking plan of action to an 
appropriate change, the three stage reference flows 
(isea * , iseb * , isec * ) of the arrangement inverter 
are gotten from the three stage ref
(Vla * , Vlb * , Vlc * ). These reference flows (isea * 
, iseb * , isec * ) are bolstered to a PWM momentum 
controller alongside the genuine arrangement flows 
(isea, iseb, isec). The gating signals got from PWM 
current controller guarantee that the arrangement 
inverter satisfies the need of voltage list and swell, by 
infusing the repaying voltage in arrangement with 
source voltage, in this manner giving sinusoidal 
voltage to stack. Accordingly arrangement inverter 
assumes an imperative job i
dependability of nature of supply voltage at the heap. 
The arrangement inverter goes about as a heap to the 
regular DC interface (given by a capacitor) between 
the two inverters.  
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voltage source repays supply voltage deviations, for 
example, hang and swell. The three stage reference 
voltages (Vla * , Vlb * , Vlc * ) are created by 
subtracting the three stage load voltage (Vla, Vlb, 
Vlc) from three stage supply voltages (Vsa, Vsb, 
Vsc). In shut circle control plan of the arrangement 
inverter, the three stage load voltages (Vla, Vlb, Vlc) 
are subtracted from the three stage supply voltages 
(Vsa, Vsb, Vsc), and are additionally contrasted and 
reference supply voltage which results in three stage 
reference voltages (Vla * , Vlb * , Vlc * ). These 
reference voltages are to be infused in arrangement 
with the heap. By taking plan of action to an 
appropriate change, the three stage reference flows 
(isea * , iseb * , isec * ) of the arrangement inverter 
are gotten from the three stage reference voltages 
(Vla * , Vlb * , Vlc * ). These reference flows (isea * 
, iseb * , isec * ) are bolstered to a PWM momentum 
controller alongside the genuine arrangement flows 
(isea, iseb, isec). The gating signals got from PWM 

that the arrangement 
inverter satisfies the need of voltage list and swell, by 
infusing the repaying voltage in arrangement with 
source voltage, in this manner giving sinusoidal 
voltage to stack. Accordingly arrangement inverter 
assumes an imperative job in expanding the 
dependability of nature of supply voltage at the heap. 
The arrangement inverter goes about as a heap to the 
regular DC interface (given by a capacitor) between 
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4.2 Shunt Control  

Shunt control is utilized to infuse remunerating flows 
to take out sounds at the heap end and furthermore 
charge the capacitor to the expected an incentive to 
drive the VSC. This includes age of the required 
repaying flows. There are two techniques for finding 
repaying current. They are Direct Method and 
Indirect Method. The Direct Method is utilized in the 
present investigation. The yield Isp is considered as 
size of three stage reference flows. Three stage unit 
current vectors (Usa ,Usb ,Usc) are inferred in stage 
with the three stage supply voltages (Vsa, Vsb, Vsc). 
These unit current vectors (Usa ,Usb ,Usc) structure 
the periods of three stage reference flows. 
Augmentation of extent sp I with stages (Usa ,Usb 
,Usc) results in the three stage reference supply flows 
(isa * , isb * , isc * ). Subtraction of burden flows (ila 
* , ilb * , ilc * ) from the reference supply flows (isa 
* , isb * , isc * ) results in three stage reference flows 
(isha * , ishb * , ishc * ) . 

V. SIMULATION AND RESULTS 

 5.1 SIMULATION DIAGRAM 

Electrical power frameworks are blends of electrical 
circuits and electromechanical gadgets like engines 
and generators. Prerequisites for definitely expanded 
productivity have constrained power framework 
creators to utilize control electronic gadgets and 
modern control framework ideas that assessment 
customary examination apparatuses and systems. 
Further entangling the expert's job is the way that the 
framework is regularly so nonlinear that the best way 
to comprehend it is through simulation .Land-based 
power age from hydroelectric, steam, or different 
gadgets isn't the main utilization of intensity 
frameworks. SimPower Systems is a cutting edge 
configuration apparatus that enables researchers and 
engineers to quickly and effectively manufacture 
models that mimic power frameworks. SimPower 
Systems utilizes the Simulink condition, enabling you 
to fabricate a model utilizing straightforward snap 
and drag strategies. The Simulation Diagram of 
Proposed System is shown in Figure5.The Generation 
Station supplies the power to the linear and non-
linear loads through the transmission line, there 
occurs a power quality issues. These issues are 
overcome by the Interline Unified Power Quality 
Conditioner. 

 

Fig 5 Simulation Diagram for the Proposed System
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The Figure 6 shows the Three Phase Load Voltage. 
The graph is plotted between Time and Voltage in X-
axis and Y-axis respectively. The voltage occurs 
normally ranges from -230V to +230V 

 

              Fig 6. Three Phase Load Voltage  

 

The Figure 7 shows the Three Phase Load Current.  
The graph is plotted between the Time and Current in 
X-axis and Y-axis.  The current  ranges from -20A to 
+20A. 

 

 

Fig 7.  Three Phase Load Current 

 

The Figure 8 shows the Power Quality for the Three 
Phase Load(1).The graph is plotted between Time 

and Power at X-axis and Y-axis.  

 

Fig 8.  Power Quality for the Three Phase Load(1) 

  

The Figure 9 shows the DC Link Voltage. The graph 
is plotted between Time and Voltage in X-axis and 

Y-axis. The voltage is at 330V. 

 

               

 

                          Fig 9. DC Link Voltage 
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The Figure 10 shows the Three Phase Line Voltage. 
The graph is plotted between Time and Voltage at X-
axis and Y-axis.  The Voltage  ranges  from -230V to 

+230V. 

 

        Fig 10.  Three Phase Line Voltage 

 

The Figure 11 shows the Three Phase Line Current. 
The graph is plotted between Time and Current for 
X-axis and Y-axis.  

 

Fig 11. Three Phase Line Current 

 

 

 

The Figure 12 shows the Waveform of Three Phase 
Output Voltage. The Sag occurs in the region 0.15 to 
0.2 seconds 

 

          Fig 12.  Three Phase Output Voltage 

 

The Figure 13 shows the the Three Phase Output 
Current. The sag occurs in the region 0.15 to 0.2 
seconds. 

 

Fig 13.  Three Phase Output Current 
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The Figure 14 shows the Power Quality for the Three 
phase Load 2.  The graph is plotted between Time 
and Power for X-axis and Y-axis.  

 

Fig 14.  Power Quality for the Three Phase 
Load(2) 

VI. CONCLUSION 

This paper proposes a brand new association for a 
unified power quality conditioner (IUPQC) to 
enhance the power quality of two feeders in a very 
distribution system. This paper illustrates how 
IUPQC can improve the power quality by 
mitigating all these PQ disturbances. The proposed 
configuration of the IUPQC is developed and 
verified for various Power Quality disturbances by 
simulating. The performance of Series 
Compensator of IUPQC is evaluated through in 
depth simulations for mitigating unbalanced 
voltage sags and interruption. The performance of 
Shunt Compensator of IUPQC is additionally 
tested for harmonic and reactive power 
compensation .It is verified that IUPQC that's 
connected to 2 feeders, can compensate current & 
voltage distortions successfully in these feeders in 
keeping with the results obtained through 
MATLAB/ SIMULINK. 
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