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Abstract: solid state power converters are widely used in applications such as Adjustable speed drives (ASD), Static power 

supplies. Hence it affects the power quality (i.e.) related to non-standard voltage, current and frequency at the load side. In this 
paper an attempts has been to analyses the role of D-STATCOM (Distribution static compensator) and located at load side in 
the distribution system, which can to eliminating or overcome the problems of source side like voltage sag and interruption 
etc... In order to maintain the power system quality the D-STATCOM will absorb and provide reactive power to mitigate voltage 
sag, swell, interruption and improve powerfacor in various conditions. Utility distribution network, sensitive industrial load and 
critical commercial operation suffer from various type of outage and service interruption, which can cost significant financial 
losses. Here in this paper the work has been carried out by various techniques with D-STATCOM to minimize the problem 
associated in distribution system such as voltage sag, swell, interruption and low power factor in power system with different 
condition. D-STATCOM used to supply the reactive power and absorb the real power to maintain power quality as well.  

Keywords: D-STATCOM, Voltage source converter, Hysteresis current controller, Voltage sag, Interruption, Voltage swell. 

——————————      —————————— 

 

I.INTRODUCTION 

To overcome the problem related to the power quality 

custom power device is introduced. A number of power 

quality problem solutions are provide by custom 

devices. At present, a wide range of flexible AC 

controller which is capitalized on newly available power 

electronic components is emerging for custom power 

application. Among these distributions static 

compensator is used in the present work. The fast 

response of D-STATCOM makes it efficient solutions or 

improving the power quality in distribution system. 

Here the D-STATCOM used with different controller 

such as PI to improve the power quality under different 

abnormal condition, which causes the power quality 

related problem. Under the heavy load conditions, a 

significant voltage drop may occur in the power system. 

Voltage sags can occur at any instant of time, with 

amplitude ranging from 10-90% and a duration lasting 

for half a cycle to one minute. Voltage swell is less 

commonly occurs in distribution system. D-STATCOM 

basically VSC based FACTS controller. It is employed at 

distribution level or at load side also behaves as shunt 

active filter. It works as the IEEE-519 standard limit. 

Since the electrical power distribution system it is very 

important to balance the supply and demand of active 

and reactive power in the electrical power system. 

Incase if the balance is lost the frequency and voltage 

excursion may occur result in collapse of power system. 

So we can say that the key of stable power system. The 

distribution system losses power quality problems are 

increasing due to reactive power. The main application 

of D-STATCOM exhibit high speed control of reactive 

power to provide voltage stabilization in power system 

.The D-STATCOM protect the distribution system from 

voltage sags, flicker caused by reactive current demand. 

In this paper, it proposed improved power quality is the 

driving force for today’s modern industry. Consumer 

awareness regarding reliable power supply has 

increased tremendously in the last decade. This has lead 

to an additional thrust to the development of small 

distributed generation. Small isolated DG sets have the 

capability to feed local loads and thus lads to 
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improvement in reliability of power with low capital 

investment. These systems are also gaining  

II. DISTRIBUTED STATIC COMPENSATOR 
(D-STATCOM) 

D-STATCOM (Distributed static compensator) is a 

parallel voltage controller, which is schematically 

depicted in figure-1, consists of a filter, Voltage source 

converter, a dc energy storage device, a coupling 

transformer connected in shunt to the distribution 

network through a coupling transformer. The voltage 

source converters the dc voltage across the storage 

device into a set of three-phase ac output voltages. 

These voltages are in phase and coupled with the ac 

system through the reactance of the coupling 

transformer. Suitable 

 

Fig 1.GTO-based STATCOM Diagram 

Adjustment of the phase and magnitude of the D-

STATCOM output voltages allows effective control of 

active and reactive power exchanges between the D-

STATCOM and the ac system. Such configuration 

allows the device to absorb or generate controllable 

active and reactive power. The VSC connected in shunt 

with the ac system provides a multifunctional topology 

which can be used for up to three quite distinct 

purposes: 

1. Voltage regulation and compensation of reactive 

power; 

2. Correction of power factor; and 

3. Eliminating of current harmonics. 

Here, such device is employed to provide continuous 

voltage regulation using an indirectly controlled 

converter. The shunt injected current 𝐼𝑠ℎ corrects the 

voltage sag by adjusting the voltage drop across the 

system impedance𝑍𝑡ℎ . The value of 𝐼𝑠ℎ can be 

controlled by adjusting the output voltage of the 

converter. The shunt 𝐼𝑠ℎ can be written as, 

𝐼𝑠ℎ = 𝐼𝐿 − 𝐼𝑠 = 𝐼𝐿 –(𝑉𝑡ℎ−𝑉𝐿 /𝑍𝑡ℎ)    (1) 

𝐼𝑠ℎ∠𝜼 = 𝑰𝑳∠ − 𝜭 –𝑽𝒕𝒉/𝒁𝒕𝒉∠ (𝜹 − 𝜷 )+𝑽𝑳/𝒁𝒕𝒉∠ −𝜷     (2) 

The complex power injection of the D-STATCOM can be 

expressed as, 

𝑆𝑆ℎ = 𝑉𝐿 𝐼𝑠ℎ′′  (3) 

It may be mentioned that the effectiveness of the D-

STATCOM in correcting voltage sag depends on the 

value of 𝑍𝑡ℎ or fault level of the load bus. When the 

shunt injected current 𝐼𝑠ℎ is kept in quadrature with 𝑉𝐿 
, the desired voltage correction can be achieved without 

injecting any active power into the system. On the other 

hand, when the value of 𝐼𝑠ℎ of minimized, the same 

voltage correction can be achieved with minimum 

apparent power injection into the system. 

III. VOLTAGE SOURCE CONVERTER (VSC) 

A Voltage source converter power electronic switch are 

used like IGBT/GTO, Here the power electronic switches 

to operating at finite switching frequency and 

withstanding the high voltage rating, regarding that we 

choosing by the Insulated Gate Bi-polar Transistor 

(IGBT). Voltage Source Converter (VSC) is used for the 

injection of the controllable ac voltage and also 

generates a sinusoidal voltage with any required 

frequency, magnitude and phase angle. Voltage source 

converters are widely used in controlling application for 

various devices (i.e.) adjustable speed drives. It can also 

be used to mitigate voltage sags. It is used to either 

completely replace the voltage or to inject the missing 

voltage (the difference between the actual and nominal 

voltage is known as the missing voltage). The converter 

is normally based on some kind of energy storage, 

which will supply the converter with a DC voltage. The 

solid state electronics in the converter is then switched 

to get the desired output voltage. Normally the VSC is 

not only used for voltage sag mitigation, but also for 

other power quality issues, e.g. flicker, interruption, 

harmonics. 
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IV. RESULTS AND DISCCUSION 
 

 

Fig2. Simulink model for the test system for Voltage Sags 
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Fig. 3 Current waveform without D-STATCOM 

 

Fig .4.Three phase Current waveform without D-

STATCOM 

V. POWER FACTOR COMPARISION 

Power factor comparison of source side and load sides 

as shown in Fig.8.The power factor level to improved 

in load side or utility side by using the D-STATCOM as 

mentioned the above figure. The directly source signal 

is supplying through the load to affect the sensitive 

loads and linear loads. These above problems to 

overcome by using D-STATCOM to improve the power 

factor in load side level. Similarly, it is also reducing 

the Total Harmonic Distortion (THD). 

 

Fig 5. Waveforms showing the unity power factor operation: A, B, C phase grid voltages and the corresponding IA, IB, 

IC line currents. Simulation results. 
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VI.CONCLUSION 

This paper has presented the power quality problems 

such as voltage sags, interruption, and voltage swell. 

The objective of work is to study the performance of D-

STATCOM for mitigating voltage sag, interruption, 

and to improve the power quality in distribution 

network with non-linear load. The investigation is 

made on different condition for nonlinear load. In this 

work the investigation is composed of power system 

distribution system with and without D-

STATCOM.Power factor comparison for source and 

load side. So it can be concluded that D-STATCOM 

effectively improves the power quality in distribution 

network with non-linear load. 
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