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Abstract: A power quality is an occurrence manifested as a nonstandard voltage, current or frequency that
results in a failure or a mis-operation of end user equipments [1]. Utility distribution network, sensitive industrial
load and critical commercial operations suffer from various types of outages and service interruptions which
can cost significant financial losses. With the restructuring of power system and with shifting trend towards
distributed and dispersed generation, the issue of power quality is going to take newer dimension. The present
work is to identify the prominent concerns in this area and hence the measures that can enhance the quality
of the power are recommended. This work describes the Techniques of correcting the supply voltage Swell
interruption in a distributed system. At present, a wide range of Very flexible controllers, which capitalize on
newly available power electronics components. Here we are using D-STATCOM with PID controller of
correcting the supply voltage. D-STATCOM injects a current into the system to correct the voltage swell,
interruption. Results are presented to assess the performance of device as a potential custom power solution.
The validity of proposed method and achievement of desired compensation are confirmed by the results of the
simulation in MATLAB/Simulink.
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INTRODUCTION  Voltage sag  Harmonic distortion 

Power quality has become a problem due to the wide  Short interruptions Voltage and current transients
use of static power converters and other electronic related
equipment. Utility deregulation also causes tangible and Table 1: Power Quality Scenario
intangible effects on power quality and requires industry
– wide action to maintain adequate standards [2]. The
increasing trends towards more extensive use of power
electronic control at the generation, transmission and
utilization systems, following the deregulation has power
quality implications that will affect the performance of the
system [3]. The objective of the present work is to
simulate and analyze the performance of D-STATCOM for
voltage regulation and mitigation of voltage Swell. 

Power Quality Problems: The power quality
encompasses a wide range of disturbances that can
disrupt the operation of sensitive distribution loads and
cause a loss of production [4]. The major power quality
problems are

 Voltage swell  Voltage flicker
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Distribution  Statcom  Operation  Principle:  The  role  of
D-STATCOM is specifically appreciated in case of a weak
AC system. The building block of a D-STATCOM is a
voltage source converter (VSC) consisting of self
commutating semiconductor valves and a capacitor on the
DC bus [5]. The device is shunt connected to the power
distribution network through a coupling inductance that
is usually realized by the transformer leakage reactance. In
general, the D-STATCOM can provide power factor
correction, harmonics compensation and load balancing.
The major advantages of D-STATCOM compared with a
conventional static VAR compensator (SVC) include the
ability to generate the rated current at virtually any
network voltage, better dynamic response and the use of
a relatively small capacitor on the DC bus [6]. The size of
the capacitor does not play an important role in steady-
state reactive power generation, which results in a
significant reduction of the overall compensator size and
cost.

Fig. 1: Structure and operating modes of D-STATCOM

Fig. 2: Schematic diagram of D-STATCOM

Voltage  Source Converter:  A  voltage-source  converter
is a power electronic device, which can generate a
sinusoidal voltage with any required magnitude,
frequency and phase angle. The VSC is used to either
completely replace the voltage or to inject the ‘missing
voltage’. The converter is normally based on some kind of
energy storage, which will supply the converter with a DC
voltage [7]. Normally the VSC is not only used for voltage
dip mitigation, but also for other power quality issues.
The aim of the control scheme is to maintain a constant
voltage magnitude at the point where sensitive load is
connected, under the system disturbance.

Fig. 3: Voltage source converter

PID Controller

Fig. 4: PID Controller

Simulation Mode of D-Statcom:  D-STATCOM simulation
use MatLab simulation software with Simulink tools. 

Fig. 5: Single line diagram

This section describes the test system implemented
in MATLAB to carry out simulation of the D-STATCOM.
The test system comprises an 11 kV transmission system,
feeding in to the primary side of a 3-winding transformer.
A varying load is connected to the 230 kV secondary side
of the transformer [8]. A three level D-STATCOM is
connected to the 230 kV tertiary winding to provide
instantaneous voltage support at the load point. A 750 µF
capacitor on the dc side provides the voltage energy
storage capabilities.

System Parameters for Simulation:

Three phase source Three-phase transformer

Voltage =500e3*1.078 Winding =Y , Y , Deltag g

Frequency =50 
Voltage(VA) =3000e6
 Voltage(V ) =500e3rms

 X/R ratio =8
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Three-phase sequence analyzer Three-phase series RLC Load  & Load1 2

Frequencyf (Hz) = 50 Voltage =735e3 Frequency =501

Reactive power =330e6
Simulation Results

Fig. 6: Simulation of Load Voltage magnitude.

Fig. 7: Output response of distributed line test system

Simulation results without D-Statcom 

Fig. 8: Test system for voltage swells
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RMS voltage at the load bus without D-STATCOM during voltage swells

Fig. 9: RMS voltage at the load bus without D-STATCOM during voltage swells

Fig. 10: D-Statcom connection in Distribution line to reduce Swell

Fig. 11: IGBT Pulse Output
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Fig. 12: Output response with mitigation of D-STATCOM

The Breaker opens at the instant 0.4 to 0.5 min, it can 3. Chanchal S. Katariya, 2014. (International journal of
be seen that the increasing voltage is almost equal to the innovative research in Electrical & Electronics),
reference value, ie, 1p.u. Rakesh G.Shriwastave(Intrumentation & Control

CONCLUSION STATCOM in distribution system at various fault”,

Test system designed was used to stimulate swell 4. Deeparamchandani Pragti Jyotishi et, 2013.
and to mitigate swell using technique of custom power (Int.Journal of Engineering Research & Appliction),
electronic device D-STATCOM.It is also observed the Pragti Jyotishi, “Mitigate voltage sag/swell condition
capacity of power compensation and voltage regulation and power quality improvement in distribution line
of D-STATCOM depends on the rating of dc storage. using D-STATCOM”,ISSM:2248-9622, 3(6): 667-674.

Simulation obtained from the means of power quality 5. Hingorani, N.G., 1993. Flexible AC Transmission, IEEE
mitigation by D-STATCOM uses PID controller as Spectrum, 30: 40-44.
feedback control. This can be replaced by the means of 6. Hingorani, N.G., 1995. Introducing Custom Power,
fuzzy approach, even though there is no difference IEEE Spectrum, 32: 41-48.
between fuzzy as well as the PID controller. Fuzzy logic is 7. Pragti, Jyotishi et al Int. 2013. “Mitigate Voltage
knowledge based approach. It uses linguistic approach Sag/swell condition and power quality improvement
basically, the scope of this approach gives the controller in distribution line using D-STATCOM”, Journal of
better response output. Engineering Research & Application, ISSM: 2248-

9622, 3(6): 667-674. 
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