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ABSTRACT 

The viability of DSTATCOM in a distribution connect with Field Oriented Control (FOC) 

acceptance engine drive as non-direct load and wind turbine combined with asynchronous 

generator is inspected. The previously mentioned FOC enlistment engine drive being non-

direct in nature, brings music into the distribution arrange. Reenactment of DSTATCOM in 

light of dqo change method utilizing PI controller has been performed in 

MATLAB/SIMULINK. The execution of DSTATCOM for both non-direct load and dynamic 

load is investigations. DSTATCOM being associated in shunt with the distribution organize 

infuses compensating current into the system to give compensation to the music introduce in 

the source current. In power systems, and especially distribution systems, power electronic 

devices are getting more common. They are used both as interfaces in client loads, and as an 

answer in the network itself. One explanation for the later is the expanded enthusiasm for 

power quality, a term which focuses on the nature of the voltages and streams, concentrated 

on contortions from perfect power supplies. As for power quality, power electronic based 

burdens are, on one hand, more demanding than customary burdens. In the meantime, these 

heaps have a tendency to dirty the power framework with more power quality related issues. 

INTRODUCTION 

The primary driver of terminal voltage 

variance, homeless people and waveform 

twists on the distribution framework are 

the utility and client side aggravations. 

Presently days, power quality specialists 

are logically more stressed over the nature 

of electrical power. In present day 

ventures, electronic controllers are utilized 

by stack hardware, as they are delicate to 

poor voltage quality and if supply voltage 

is discouraged they will close down and 

may mal-work, if symphonious twisting of  

 

 

The supply voltage is unreasonable. 

Electronic exchanging devices utilized by 

new load types of gear, can supply poor 

system voltage quality. Power quality 

issues are accomplishing a noteworthy 

worry because of the expansion in number 

of touchy burdens. Likewise the broad 

utilization of electronic hardware, for 

example, data innovation gear, movable 

speed drives (ASD), circular segment 
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heaters, electronic fluorescent light 

weights and programmable rationale 

controllers (PLC) have totally modified 

the electric burdens nature. These heaps 

are the first sufferers of power quality 

issues. The non-linearity of these heaps 

cause unsettling influences in the voltage 

waveform. A utility will prone to convey a 

low twisting adjusted voltage to its clients, 

especially those with touchy burdens. For 

the change of power quality and 

unwavering quality of framework, the 

FACTS devices and custom power devices 

are brought into the power framework. 

DSTATCOM/STATCOM, DVR, SSSC, 

UPFC, UPQC and so forth are a portion of 

the real devices utilized for the change of 

voltage list and swells. With the assistance 

of these FACTS devices, we are equipped 

for lessening the issues identified with 

power quality.  

In this proposal work, DSTATCOM has 

been displayed to give current 

compensation dynamic and dynamic sort 

non direct loads. STATCOM when 

associated with the distribution organize is 

known as Distribution STATCOM. It 

comprises of a two-level Voltage Source 

Converter (VSC), a dc vitality stockpiling 

gadget, a coupling transformer associated 

in shunt to the distribution organize 

through a coupling transformer. 

DSTATCOM when associated with a 

specific load infuses compensating 

current, so add up to demand meets the 

determinations for utility associations. 

Capacitive and inductive receptive power 

is created inside by DSTATCOM. Its 

control is quick and gives adequate 

responsive compensation to the 

framework. DSTATCOM can be 

effectively utilized to manage voltage for a 

progression of little enlistment engines 

loads, which draw vast beginning streams 

(5-6 times) of full appraised current and 

may impact the working of other touchy 

burdens, connected to the framework.  

One arrangement, for enhancing the power 

quality, is to utilize power electronic 

controllers. A standout amongst the most 

prevalent controllers is the static 

synchronous compensator (STATCOM) 

which can be connected for some 

employments. In any case, by outfitting 

STATCOMs with vitality stockpiles, extra 

applications can be acquired. Thus, there 

is a requirement for an investigation to 

decide the power quality Applications and 

additional advantages that are picked up 

by furnishing STATCOMs with vitality 

stockpiles. Furthermore, many 

examinations so far have explored 

detached objects of the power framework, 

with the intend to upgrade the execution of 

that particular component. Be that as it 

may, this approach does not generally give 

a complete picture since a disengaged 

demonstrate can't indicate how 

extraordinary items connect with each 

other in a combined framework. This is 

especially genuine while considering 

elements and homeless people, where no 

investigation of framework cooperation 

exists. Because of this, dynamic 

association between parts in a power 

framework is a genuinely obscure marvel, 

in spite of the fact that it can cause 

genuine security issues.  

LITERATURE SURVEY 

The dynamic execution of a DSTATCOM 

combined with vitality source framework 

(ESS) for recouping the power nature of 

distribution systems is inspected. The 
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three methods of operation are considered, 

i.e. voltage control, power factor redress 

and dynamic power control. The multi-

level control system is recommended, 

which depends on the momentary power 

hypothesis on the synchronous pivoting dq 

reference outline.  

The utilization of a DSTATCOM to a 

current mechanical office for voltage 

gleam alleviation amid the beginning of a 

substantial engine is talked about. The 

DSTATCOM performs well, ought to 

have tasteful unwavering quality and is 

taken a toll competitive with different 

arrangements. Since the cost of a 

DSTATCOM is relied upon to be 

comparable to the expansion of on 

location era, it is the main arrangement 

that meets the greater part of the 

prerequisites.  

DSTATCOM is a compensating gadget 

which is utilized to confine the stream of 

receptive power in the distribution 

systems. The decoupled hypothesis 

utilizing the PI controller is used to control 

the DSTATCOM. The distinctive sorts of 

control techniques utilized for the control 

of DSTATCOM are examined. To keep up 

power adjust at the PCC to change the dc 

capacitor voltages a control conspire is 

utilized. Numerous reenactments are 

performed to pick up understanding into 

the impact of capacitor estimate on 

DSTATCOM consonant era, speed of 

reaction of the PWM control and transient 

overshooting. In spite of the fact that 

DSTATCOM is like a STATCOM at the 

transmission level yet its control plan 

ought to have the capacity to complete 

receptive power compensation, power 

factor improvement and voltage direction 

and for accomplish better power quality 

levels at the distribution end. The 

demonstrating and control of 

DSTATCOM and BESS utilizing 

SIMULINK in MATLAB condition is 

finished. A control framework in view of 

dqo method is proposed. The outcomes are 

presented for a test framework 

with/without DSTATCOM for a wide 

assortment of framework aggravations. 

The demonstrated DSTATCOM is 

additionally tried for stack compensation 

of straight and non-direct loads in both 

enduring state and dynamic conditions. 

Bolster forward based dqo transformation 

compensation conspire for the control of 

DSTATCOM in flawed conditions is 

utilized. Compensation procedure of the 

DSTATCOM is inferred with symmetrical 

component technique and a current 

directed PWM inverter is proposed to 

make required compensation current. The 

outcomes are presented for a test 

framework with/without DSTATCOM for 

a wide assortment of framework 

aggravations.  

OBJECTIVES 

The point of this work is to research the 

applications that are empowered by 

furnishing STATCOMs with vitality 

stockpiling. With vitality stockpiling, the 

devices are ready to trade both dynamic 

and receptive power, compared to just 

responsive power without capacity. This 

gives an expanded controllability and 

some extra employments.  

This work proposes the MATLAB 

SIMULINK model of DSTATCOM which 

is utilized for the improvement of power 

quality at distribution level. The real 
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destinations of this work are condensed as 

takes after: 

 To study the model of 

DSTATCOM along with its 

controller. 

 To investigate the performance of 

DSTATCOM using dqo 

transformation control scheme for 

different loads like active load 

(wind turbine coupled with 

asynchronous generator which acts 

as both source and load) and non-

linear load (FOC induction motor 

drive load). 

 

 

POWER QUALITY 

From the writing audit, it is watched that 

power quality is real area of worry for 

power builds now days. Dependability of 

supply is of most extreme significance for 

the utilities to accomplish worldwide 

advantages. Diverse sorts of custom power 

devices are proposed and investigations to 

enhance the power quality. As the 

significant intrusions to clients are caused 

by disappointment in distribution 

framework, thus, more consideration is 

given on the evacuation of voltage hangs, 

swells and music at the distribution end. 

With a specific end goal to enhance the 

nature of power, a custom power gadget 

called DSTATCOM is utilized and the 

outcomes are acquired by utilizing 

MATLAB/SIMULINK. The viability of 

DSTATCOM can be built up for 

distribution systems with non-direct loads 

and with dynamic burdens like PV cell and 

wind turbine framework. 

Table 1: A Summary of PQ Problems: 

Nature and Solutions 

PQ 
Problems 

Characteristic
s 

Solutions 

Impulsive 
Transients 

Sudden 
change in 
voltage and 
current 
signals in 
steady state 

Filters, 
Isolation 
Transformer
s, and Surge 
Arresters 

Oscillatory 
Transients 

Sudden 
change in 
voltage and 
current 
signals at (< 5 
to > 500 kHz). 

Filters, 
Isolation 
Transformer
s, and Surge 
Arresters 

Voltage 
Sags 

 0.1−0.
9 Decrease in 
Per unit RMS 
Value at 0.5 
cycles to 1 

DSTATCOMs, 
Ferro 
resonant 
Transformer
s, UPS and 

min Backup 
Generators. 

Voltage 
Swells 

1.1−1.8 
Increase in 
Per unit RMS 
Value at 0.5 
cycles to 1 
min. 

DSTATCOMs, 
Ferro 
resonant 
Transformer
s, UPS and 
Backup 
Generators. 

Over/Unde
r voltages 

> 110% 
Increase and 
< 90% 
Decrease in 
RMS voltage 
for > 1 min. 

Voltage 
regulators 
And Ferro 
resonant 
Transformer
s 

Harmonic 
Distortion 

Refer to IEEE 
Std 519−1992 
for allowed 
THD (±5%) 
and TDD 
(±10%). 

DSTATCOM 
as an Active 
Filter, 
Passive 
Filters and 
Ferro 
resonant 
Transformer
s. 
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Voltage 
Flicker 

Variation in 
Magnitude 
with 
frequency 

DSTATCOMs 
and SVCs. 

 

 STATCOM The STATCOM is a 

shunt-connected VSC. It is one of 

the key FACTS controllers with 

the ability to control the output 

reactive current, and hence the 

reactive power, independently of 

the AC voltage. 

 SVC The static VAR compensator 

(SVC) is another shunt-associated 

power electronic controller which 

can trade responsive power with 

the framework.  

 SSSC A static synchronous 

arrangement compensator (SSSC) 

is a converter associated in 

arrangement with a transmission 

line. The SSSC controls the 

voltage drop over a transmission 

line by infusing a voltage in 

quadrature to the line current. 

CONCLUSIONS 

In this work, DSTATCOM has 

been modeled and simulated in 

MATLAB/SIMULINK environment. The 

operation of DSTATCOM has been 

investigated for active load and non-linear 

load drive using dqo transformation 

technique. Simulation shows the 

effectiveness of DSTATCOM in a 

distribution network with FOC induction 

motor drive as non-linear load and wind 

turbine coupled with asynchronous 

generator as active load. PI controller has 

been used to generate the switching 

signals. It is clear from comparison of 

THD analysis that DSTATCOM 

effectively removes the harmonic content 

from the source current under normal 

working condition and effectively able to 

balance the source current under load 

perturbation condition. Hence, it is 

concluded that DSTATCOM has a large 

scope in improving power quality levels in 

distribution systems. 

The thesis has dealt with energy 

storage equipped STATCOMs for power 

quality applications, i.e. applications 

which demand fast response times. 

Furthermore, the impact of dynamic loads 

on system performance has been 

examined. Background material regarding 

uses of power electronics in power 

systems is provided in Chapter 2. Chapter 

3 classifies applications for energy 

storages and describes some storage 

mediums suitable for power quality 

applications. The control systems in shunt-

connected VSCs are derived in Chapter 4. 

The design includes the inner current 

control loop and the outer loops, either a 

voltage controller or a reactive power 

controller, depending on if energy storage 

are connected to the DC-side of the VSC. 

Furthermore, the performance of the D-

STATCOM, without storage, and the E-

STATCOM, with storage, are tested and 

examined by varying parameters in 

controllers. From this, it can be noticed 

that a lower controller bandwidth gives a 

more well-damped system. On the other 

hand, this prolongs the time before the 

system has mitigated a disturbance, e.g. a 

voltage dip. From the analysis, it is clear 

that the performance of the E-STATCOM 
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is much less dependent on the tuning of 

the controller parameters than the D-

STATCOM. Applications related to power 

quality improvements, in which energy 

storages are necessary, are treated in 

Chapter 5. The ability of the E-

STATCOM to completely mitigate a 

voltage dip, in both magnitude drop and 

phase jump, is shown by simulations and 

through simplified explanations. The E-

STATCOM is compared with pure 

reactive power compensation, i.e. with the 

D-STATCOM, which only can control 

either the magnitude or the phase of the 

voltage. From this, it is clear that if 

complete voltage dip mitigation is desired, 

an energy storage equipped STATCOM is 

needed with a sufficiently large converter 

rating and energy storage size. 

Furthermore, it is described how an E-

STATCOM can be used to quickly 

balance loads in areas which experience a 

loss of a single line, hence, entering 

islanding operation. By consuming or 

producing power the E-STATCOM can 

keep the voltage and frequency within 

acceptable limits until slower control 

systems in the islanded system can take 

action. The impact of load dynamics on 

system performances with D-STATCOM 

and E-STATCOM, respectively, is studied 

in Chapter 6. A dynamic load model with 

constant power load characteristics is 

presented and compared to a generic load 

model. Using the dynamic load model, 

state space systems for a grid with a D-

STATCOM, an E-STATCOM or without 

both are derived. By varying the load 

recovery time in the dynamic load, the 

load’s impact on the system performance 

is examined. From this, it is noticed that 

the system turns unstable with a slower 

load time constant with a D-STATCOM 

than without any compensator. This might 

be caused by some interaction between the 

controllers in the load and the 

compensator. Furthermore, it is clear that 

dynamic properties of loads have a very 

small impact on the system performance 

when a E-STATCOM is used. The reason 

for this is, as explained in Chapter 5, that 

with combined active and reactive power 

compensation it is possible to control both 

the magnitude and the phase of the 

voltage. On the other hand, the system 

performance with the D-STATCOM is 

strongly affected by the load dynamics and 

the system can even become unstable 

under certain conditions. 
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