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Abstract— In recent years, the power quality problem has 

become one of the most concerning topics for the power 

system distributions. The power quality degradation occurs 

due to the fluctuations and flicker in voltage level called 

voltage sag. Mitigation of voltage sag can be done with the 

help of D-STATCOM used with different controllers at the 

distribution end. The analysis conducted under different fault 

conditions like single line to ground fault, double line fault, 

double line to ground fault, triple line to ground fault.    
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I. INTRODUCTION 

Due to short circuit, overload or starting of motor can cause a 

short duration reduction in the rms voltage which is the 

Voltage Sag/Swell. This voltage sag leads to power quality 

problem. There are several reasons for the voltage sag like if 

there occurs line to ground fault, then the voltage sag 

happens, a sudden change in the loading conditions or 

overloading also leads to voltage sag. The in-building 

equipment mostly causes the voltage sag and it happens also 

at the utility end. This voltage is the cause of poor power 

quality. The parameters for the electrical power quality are 

continuity of service, voltage magnitude variations, voltage 

and current transients and harmonic distortion. Power quality 

can also be termed as compatibility issue.   Due to the poor 

power quality, it may lead to power failures, breakdown or 

malfunctioning of the electrical equipment etc. to overcome 

this problem. FACTS devices are used. Here D-STATCOM 

is used as a power quality enhancement factor.  

II. LITERATURE REVIEW 

Eklas Hossain [1] this paper discusses the power quality 

issues based on renewable energy sources for distributed 

generation systems. This also includes the analysis of basic 

standards, PQ monitoring techniques with the possible 

solution. This is done by the use of custom power devices like 

D-STATCOM, UPQC, UPS, TVSS, DVR etc. the analysis 

gives the outcome that the transients in the system have the 

most severe impact on the PQ also with the voltage 

fluctuations and swell. The methods can be promptly be used 

for harmonics. STATCOM provides the advantage of 

spinning reserve. 

Sheeraz Kirmani [2] in this paper, the STATCOM-

BESS system is presented and studied. The model for the 

system includes wind turbine generator, nonlinear load, 

hysteresis controller for the grid operation and control of 

STATCOM which is simulated with the help of 

MATLAB/Simulink. Also, this paper presents the scheme 

which regulates PQ, improves the voltage level with the 

reduction of harmonic distortion of the waveforms. This 

modelling results in the near unity power factor at the 

evacuating substation.  

G.Suri [3] for the compensation of voltage and 

current in the multi bus system, a new UPQC is presented. 

The configuration is done using one shunt VSC and two or 

more series VSCs. The scheme can be used both for adjacent 

and main feeders. For the compensation of voltage swell, 

power can be transferred from one to other feeder as the 

convertors are back to back with the common dc-link. This 

topology also secures the basic and delicate load distortion. 

By the input of more series VSCs, the scheme can be 

implemented to the multifeeder system. 

Sobit Gairola [4] DSTATCOM is one of the FACTS 

devices which can be used in the power system for the power 

quality problems and can be used for reactive power 

compensation, load balancing, voltage regulation etc. ere in 

this paper two methods SRF and IRPT are used and their 

results are compared. After the simulation through the 

MATLAB, it gives that SRF method is better than IRPT 

method as the current harmonics of source and error in 

reference current production is less in SRF. Also, this method 

is less calculative.    

Chetan Praveer [5] The characteristics of the PI 

Controller is directly affected by the power quality issue. In 

the only PI controller operating mode, the stabilisation of the 

system voltage and frequency is done by the PI controller, if 

not then the system will collapse due to the variety in the 

controller component characteristics. So, the proposed 

method gives the best possible scheme for the STATCOM 

usage for the improvement of power quality and 

minimization of the power losses in the grid. This is done by 

PSO (particle swarm optimization) which is then compared 

to the base genetic algorithm. 

Lukesh Khumbhkar [6] In voltage regulation modes, 

the DSTATCOM have been found to work well under 

different loading conditions. With the DC bus regulation, the 

DSTATCOM achieves the harmonic elimination, reactive 

power compensation. This paper focuses the drive quality 

issues due to the establishment of the FACT device with the 

3-phase source. For the framework related structure for power 

quality change the DSTATCOM is prepared and the 

replication is done using the MATLAB/SIMULINK. It has 

been observed that the DSTATCOM control calculation has 

adaptability and is fit for rectification of power variable to 

solidarity. 

Rajendrasinh Jadeja [7] this paper investigates 

different types of FACTS controllers with detailed analysis 

of the STATCOM. The analysis covers from the operational 

and control aspects to different performance characteristics 

like power transfer capability, voltage regulation, reactive 

power management, stability limits, power factor 

improvement etc. also the review of the STATCOM features 
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like the topologies, reference compensation, signal 

generation schemes, generation of switching signals are done.  

Nipun Paroha [8] in this paper, for the compensation 

of voltage sag and swell condition in a system, a noval 

distribution level voltage control scheme is purposed. For this 

scheme work DSTATCOM is one of its equipment in power 

system for voltage sag mitigation.  DSTATCOM is used for 

the operation under different faults and various short ckt 

conditions. The conclusion to the proposed work gives that 

the DSTATCOM gives protection to the utility transmission 

from the voltage sag and flicker which is a result of rapidly 

varying reactive current demand. DSTATCOM also provides 

leading or lagging reactive to active system stability.  

K Rama Krishna [9] the use of D STATCOM with 

LCL passive filter is done for the enhancement of the 

harmonic distortion, voltage sags and low power factor. The 

process is evaluated by the use of PWM- based control 

scheme to the electronic valves of the D-STATCOM. The D-

STATCOM can be also developed and used as a replacement 

of batteries as energy storage to the capacitors. The 

simulation results to the power factor improvement to nearly 

unity power factor. 

C.S Sai Prathyusha [10] the device D-STATCOM is 

used extensively for the reduction of harmonic distortion and 

voltage sags. The D-STATCOM is used in with the LCL 

passive filter. By the use of this combination, the power 

quality gets improved. This is done by the use of 

MATLB/Simulink. The result concludes to that this improves 

the overall performance of the distribution system.  

Ramesh C. Kumar [11] We know that power quality 

problem can lead to failure and mis-operation of end user 

equipment. This can cost to financial losses per incident. For 

the power quality issues, electromagnetic transient studies are 

done following the D-STATCOM. To regulate the DC 

capacitor voltages the control scheme maintains the power 

balance at the PCC. The simulation results are given under 

linear loads. The characteristics comes out to be ideal for low 

voltage custom power applications and is robust in every 

case. 

Navin H Rajak [12] here the model based on VSC 

principle system is analysed for the power quality 

enhancement using the D-STATCOM. In electrical power 

distribution, for load voltage control the performance of 

voltage source convertor-based shunt and series 

compensators are used, analysed and compared across the 

load bus with a nonlinear load. The results show that the D-

STATCOM when used with a LCL passive filter increases 

the power factor close to unity. 

A.Kannan [13] for the necessity to establish criteria 

for limiting problems from voltage downfall, latest 

innovative ideas are used for this easier. For this purpose, this 

paper presents the various issues of the power quality, 

available software for it, effect and measures for its 

improvement. This analysis gives that the measures can be 

applied to both the user end and also at the unity level.   

Mithilesh Kumar Kanaujia [14] this paper attempts 

for the role analysis of D-STATCOM at the load side in the 

distribution system. Due to different causes, the voltage sag 

occurs, which is absorbed by D-STATCOM and provides 

reactive power. The effect of voltage can cause severe 

financial losses. Under different fault conditions, the 

techniques of D-STATCOM had been carried out for the 

minimization of problem associated in distribution system 

like voltage sag, voltage instability. 

III. CONCLUSION 

According to the above review papers studied, it can be 

concluded that role of DSATCOM in distribution system can 

be significantly implemented and carried out. The 

DSTATCOM can be used to enhance the power quality in 

distribution networks under different fault conditions with the 

use of controllers 
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