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ABSTRACT

This paper proposes a new topology by Distribution Static Compensator using Matlab. This proposed method of
power quality improvement achieves UPF which is not possible in previous methods. Maximum UPF is maintained, while
regulating voltage at the load terminal, during fluctuation of load. Dstatcom solves Power quality issues by achieving PF
correction, harmonic elimination, load balancing, and voltage regulation based on the load requirement.
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INTRODUCTION

In recent years, Electrical Power Quality had
obtained more attention in power engineering. In present
day’s power distribution system is suffering from severe
power quality problems. These power quality problems
include high reactive power burden, harmonics currents,
load unbalance, excessive neutral current etc. The measure
of power quality depends upon the needs of the equipment
that is being supplied [1]. What is good power quality for
an electric motor may not be good enough for a personal
computer.

Usually the term power quality refers to
maintaining a sinusoidal waveform of bus voltages at rated
voltage and frequency. The waveform of electric power at
generation stage is purely sinusoidal and free from any
distortion.

Many of the power conversion and consumption
equipment are also designed to function under pure
sinusoidal voltage waveforms. However, there are many
devices that distort the waveform. These distortions may
propagate all over the electrical network. In recent years,
there has been an increased use of non-linear loads which
has resulted in an increased fraction of non-sinusoidal
currents and voltages in Electric Network.

A Distribution System Suffers from Current as
well as voltage related Power Quality Problems, which
include poor power factor, distorted source current and
voltage disturbances [2]. DSTATCOM are used in the
distribution system for improvement of power quality
issues. The voltage sags/swells have become the main
cause of equipment malfunctioning, tripping in the
industries due unbalance between the power supply and
demand. From the last decade, there have been
considerable developments and improvements in energy
storage technologies [12].

This paper considers the operation of
DSTATCOM in VCM and proposes a control algorithm to
obtain reference load terminal voltage. This algorithm

provides both advantages of VCM and CCM.UPF
operation is achieved at nominal load, whereas fast voltage
regulation is provided during voltage fluctuations. At the
same time reactive and harmonic component of load
current is supplied by the compensator at any time of
Operation. The entire control is tested with three phase
four wire distribution system. This proposed algorithm is
validated through simulation and experimental results.

POWER INJECTION PRINCIPLE

The total apparent (complex) power that is
injected into a transmission line is made up of two
components, namely active and reactive. The active power
P component is the part of energy that is converted into
physical energy form. The reactive power Q component
helps create the indispensable magnetic medium needed
for most of today's electromagnetic energy conversion
devices and systems.

The majority of industrial and commercial
appliances require both active and reactive power
components for operation. Both P and Q are needed
instantly and in different quantities to meet the
requirement of the electrical energy converting device
connected to the AC source [3]. .Reactive power can be
absorbed or supplied depending on the energy medium
associated with the electric device. Energy absorbing or
supplying components are reactors and capacitors
respectively. Reactors absorb reactive power +Q and draw
lagging current [15].

The consumed energy is stored as a magnetic
energy in the reactor turns. Meanwhile, capacitors supply
reactive power -Q and draw leading current, storing it as
electric charge within its dielectric medium and associated
charge plates. To understand P and Q flow in a
transmission system, consider a simple system that is
made up of sending and receiving buses with a
transmission cable in between as shown in Figure 1 [13,
14].

2425



VOL. 10, NO. 6, APRIL 2015

ISSN 1819-6608

ARPN Journal of Engineering and Applied Sciences

©2006-2015 Asian Research Publishing Network (ARPN). All rights reserved.

www.arpnjournals.com

POWER
STATION END

TRANSHISSION
LINE

LD
20350
R
BN

-

Figure-1. Transmission system.

BLOCK DIAGRAM OF PROPOSED SYSTEM
Figure-2 represents the block diagram of the

proposed system. DSTATCOM regulates terminal voltage

satisfactorily; depending upon the properly chosen VSI

parameters. AC source is excited with three phase voltage.
Controller is activated with 5V and the drive amplifier is
activated with 12V DC supply. This amplifier enhances
the input values to the DSTATCOM.

AC SOURCE

LINEAR
LOAD

D-STATCOM

DRIVE
AMPLIFIER

CONTROLLER @

Figure-2. Block diagram.

VSI PARAMETERS DESIGN

The Dc bus voltage is taken twice the peak of
phase voltage of source value. Value of DC capacitors are
chosen based on a period of Sag/Swell and change in DC
bus voltage during transients [4]. This voltage value
continues to decrease until the capacitor voltage controller
comes into action. Inductance Filter provides reasonably
high switching frequency and sufficient rate of change of
current so that VSI currents follow desired currents.

PROPOSED METHOD USING LINEAR LOAD

This control scheme is implemented using Matlab
2014 software. Distorted and unbalanced source currents
flowing through the feeder make terminal voltages
unbalanced and distorted.
Simulation parameters are mentioned below as,
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Figure-3. Simulation diagram for linear load with DSTATCOM.

Source voltage 1400V, 50 HZ,
Feeder impedance :Z =1+j3.14Q
Linear load 1 Z,= 20+j73.8 Q

Zy= 30+j67.5Q

Z.= 40+j53.4 Q
Non linear load : RL Load of 50 +j73.4 Q
VSI parameters 1 V=600V, C 4= 2000 pF, Re=1
Q, L¢=20 mH, Ct=4 uF, I 1aea = 30A

By Applying traditional method for the same
circuit, source currents lead terminal voltages which show
that the compensator supplies reactive current to the
source to overcome feeder drop, in addition to supply lad
reactive and harmonic currents.
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/

Figure-4. Output voltage of linear load without DSTATCOM.

Using this proposed method, terminal voltages
and source currents are in phase with each other along
balanced and sinusoidal. Also UPF is achieved at the load
terminal by maintaining suitable magnitude of voltage [5].

Sag is created by reducing source voltage by 25%
from its defined value at t = 0.5 secs and sag is removed at
t = 1.1 secs as shown in figure 4.This controller provides
fast voltage regulation at the load terminal [10]. If the VSI

is limited to mitigate 25% sag then the saving in rating can
be used to mitigate additional sag.

During transients this voltage deviates from its
reference voltage, but returned back to its reference value
once steady state is reached. Source voltage is reduced to
50% of the defined value which has the capability to
mitigate deep sag by applying DSTATCOM.
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Figure-5. Simulation diagram for nonlinear load with DSTATCOM.

Load is increased to 120% of defined value such
that the traditional method gives less power factor without
DSTATCOM and can be improved by applying this

DSTATCOM [6]. The voltage output waveforms are as
shown in Figure 4 and 6.

Figure-6. Output voltage of linear load with DSTATCOM.

The proposed method is experimentally verified
on a reduced scale set up. In this method the rms value of
source current is reduced from 0.61 to 0.73 A and source
current is also reduced to 1.75 A from 1.84 A in this
proposed method [7, 8]. Thereby losses in VSI are reduced
and also capability of DSTATCOM to mitigate deep sag is
increased.

Hence the proposed scheme is able to provide fast
voltage regulation. The experimental results are quite
consistent with the simulation results. They prove the
effectiveness of the proposed control system.

CONCLUSIONS

In this paper, a method has been proposed for the
generation of reference load voltage for a voltage-
controlled DSTATCOM [9]. The performance of the

proposed scheme is compared with the traditional voltage-
controlled DSTATCOM using linear and nonlinear load
[11]. The proposed method satisfies the following
conditions such that maintenance of UPF even at load
changes, better voltage regulation, losses are reduced in
VSI. The simulation and experimental results how that the
proposed scheme provides DSTATCOM, a capability to
improve several PQ problems.
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