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ABSTRACT:

The main concern of consumer in power system is
the reliability of supply that is, the continuity of
electricity. Now a day, quality of electricity supply is
very important for consumers. At the generating p
it generates voltages almost perfectly sinusg
rated magnitude and at rated frequency.
quality problems starts from transmissio i on- linearity of power electronic
stay at the end of distribution system. And these
quality problems faced the consumers.

e the harmonics
inimizes the voltage sag and
sed to overcome the effect

devices, they draw’harmonics and reactive power from the
supply. In multiple phase systems such as 3 phase system
The electrical and electronic eg ] i ey could also cause unbalance and draw excess neutral
problems. Due to these reactive power loads, unbalance,
Hence, now a day power g problem in onics and excess neutral currents it leads to low

power network. To ovey i fiCiency of system and poor power factor. Apart from this,
D-STATCOM is used. i 5

overcomes by usi

power system also confronts transients like voltage sags,
swells, and flickers etc. [5]. These transient problems
KEYWORDS: € impact voltage at distribution level. Various Power Quality
generator, Microcontr i ion. Problems are as listed below-.

¢ Voltage swell / over voltage

¢ Voltage dip / under voltage

. _ e Harmonic distortion in Voltage and current signals
system. To o FACTS devices are  Voltage and current transients
used such as UPFC etc. DVR is « Voltage flicker

related with the v Is connected in series 5 yOLTAGE SWELL / OVER VOLTAGE:
with the system. D-S related with the current
and which is connected i nt to the system. And UPFC is
the combination of bot R and D-STATCOM devices [4].
So that to improve the power quality D-STATCOM is used.
It reduces the effect of load on the magnitude of bus voltage

l’ 'l rlf |
and it keeps the voltage at desired level. V ? )
D-STATCOM is the FACTS device which is used to ’ & ’x ‘
IIJ \J \

e

The instantaneous increase in rms voltage supplied by
mains beyond normal tolerance for the duration more than
one cycle up to few seconds [6

overcome the power quality problems and it is connected
in parallel to the system. D-STATCOM is the shunt device
and which is based on the voltage source converter (VSC).
The main advantage of D-STATCOM is that it can generate T

or absorbs the reactive power required to the distribution Figure 1 .Voltage swell / over voltage
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B. VOLTAGE DIP / UNDER VOLTAGE: 2) Oscillatory Transients
A brief drop in the rms voltage, about 10-90% of nominal It is a bidirectional variation in voltage, current or both
line voltage. It lasts for 0.5 cycles to 1 minute [6]. on a line. Main reason behind these is power factor
AN A A An A A A AR AT correction capacitors or transformer Ferro resonance.
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Figure 2 .Voltage dip / under voltage

C. HARMONIC DISTORTION IN VOLTAGE AND
CURRENT SIGNALS: E. VOLTAGE F

These are Sinusoidal voltages or currents with
frequencies that are integer multiples of the frequency at
which the system is designed to operate i.e. termed as
fundamental frequency up to 50-60 Hz. These harmonics
rise due to nonlinear characteristics of devices and loads

power electronic
connected to the system.

distribution system. It is
. D-STATCOM injects the
mmon coupling (PCC). The

the magnetization cur RaCE Figure 6. Basic diagram of D-STATCOM

rectifiers ,welding i The D-STATCOM is same as per the voltage source
converter (VSC) it consists of switching devices such as
MOSFETS or IGBTS.

DC link capacitor- it is connected in parallel to the voltage
source converter (VSC) or D-STATCOM, which is capable to
generate or absorbs the reactive power required to the
load.

Coupling transformer- it is placed in between the

distribution system and D-STATCOM to provide isolation

between distribution system and D-STATCOM. Harmonic

inductive loads or s g in distribution system, filters - it minimize unwanted harmonic produced by VSC
lightning strikes are mg8t common causes of impulsive and keep this harmonics within specific limit.

transients. Control scheme- It controls all signals. It is required to

., control the D- STATCOM [3].The operation of D-STATCOM

ihl./ \ is similar with the synchronous compensator. The AC side

| of voltage source converter (VSC) is connected to the point

processing equipment
depicted bypcalculating

1) Impulsive Tran
variation in current,

single directional
orgoth on a line. Switching of

\n ;,r of common coupling (PCC) and the DC side of voltage

II”\ source converter (VSC) is connected to the capacitor which

\\ / is charged by battery source. If the output voltage of

— voltage source converter (VSC) is equal to the AC terminal

Figure 4. Impulsive Transients voltage then the D-STATCOM is not operates. If the output
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voltage of voltage source converter is greater than the AC
terminal voltage then the D-STATCOM is operates as a
capacitive mode and it provides the reactive power to the
system [1], [2]. And if the output voltage of voltage source
converter is less than the AC terminal voltage then the D-
STATCOM is operates as an inductive mode and absorb the
reactive power from the system. i.e.

Output of VSC > AC terminal voltage- (Capacitive mode)
Output of VSC < AC terminal voltage- (Inductive mode)

So that it achieves the load compensation. Hence, the
power factor correction, harmonic filtering and load
balancing are maintained. Our main objective is to improve
the power quality by using of D-STATCOM.

1. Simulation of D-STATCOM

2. Hardware implementation on D-STATCOM

Following blocks required for simulation

A.Voltage Source Converter (VSC)

A voltage-source converter (VSC) according to the
compensation required offers the regulated output voltage
in terms of magnitude and phase angle to result in either
leading or lagging reactive current. It uses semiconductor
technology to perform its operation [8]. It helps_d
conversion of DC voltage stored in storage device
output.

Features of VSC-based transmission:
« Independent control of reactive and active power
 Reactive control independent of other terminal
 Simpler interface with ac system
 Provides continuous ac voltage i

v8itag

The converters ar h the IGBT/Diode block
which is the basic b g block of all VSCs. The
IGBT/Diode block is a simplified model of an IGBT (or GTO
or MOSFET)/Diode pair where the forward voltages of the
forced-commutated device and diode are ignored. You may
replace these blocks by individual IGBT and diode blocks
for a more detailed representation. VSCs are controlled in
open loop with the Discrete PWM Generator block available
in the Extras/Discrete Control Blocks library [7].

B.PWM Generator

The PWM generator is used to generate the gate pulses for

the MOSFET’s of the VSI. Here, the sine and the triangular

waveforms are generated. The sine wave which is of 50Hz
is compared with the triangular wave of 20 kHz. According
to the comparison, the PWM pulses are produced. These
pulses are given to gates of thermoset’s. By varying the
modulation index, the magnitude of the converter output
will vary and as well as by varying the phase angle of the
modulating wave, the converter output voltage phase angle
will also vary [7].

—- 1IN 1 Pulses

hGenerator

eOutput saturation limits and built-in anti-windup
mechanism.
LAB SIMULATION:

e effect of D-STATCOM on the performance of a power
gystem with RL MATLAB
environment. The real and reactive powers with voltage
magnitude in the line as well as in the load are observed
without D-STATCOM. The variations of power flow after
the introduction of the D-STATCOM is noted. A Pl-based
controller is designed for the D-STATCOM and then its
performance is studied using MATLAB.

load is studied wunder

A.SIMULATION WITHOUT D-STATCOM:
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Figure 9. Simulation without D-STATCOM
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B.WAVEFORMS OF SIMULATION WITHOUT D- D.WAVEFORMS OF SIMULATION WITH D-STATCOM
STATCOM :

Figure 4. Input voltage

Figure 5. Output voltage

Above Simulation consists of RL load, the load will
the voltage. As shown in above figure the inp

Figure 8. Output voltage

BLOCK DIAGRAM OF THE PROPOSED SYSTEM:

ock diagram of the proposed system is shown in fig.
Sists of AC source as an input voltage of the system,
oposed inverter and load. The proposed inverter
includes the PIC controller to generate PWM pulses,
optocoupler used for isolation and driver ICs.

Source } Load
D-STATCOM
[}
Driver Circuit
: = |
r—a Optocoupler
I - = [}
@_’:‘;’_.] £ W
_ = Micro-controller || 5V Supply
;jm_

Figure 6. Simulation with D-STATCOM Figure 9. Block diagram of the proposed system
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VI. HARDWARE IMPLIMENTATION OF D-STATCOM
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Figure 10. Hardware de51gn
The hardware of D-STATCOM is imjplim
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supply into the AC
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VII. RESULT ANAL
A. MATLAB SIMULATI

Input Output
Parameter 4
Voltage voltage
Without
DSTATCOM 12v 3V
With DSTATCOM 12v 11.3v
B. HARDWARE
Parameter Input Output
Voltage voltage
Without
DSTATCOM 12v 24y
With DSTATCOM 12v 109 v

e output of
function of

VIII. CONCLUSION:

A simulink model of the D-STATCOM based on the VSC is
designed ‘RL’ load is connected to the system. The D-
STATCOM is connected between Source and Load. The
results are taken in the power system model with and
without the D-STATCOM for loads. For each type, the
readings are taken for with and without the D-STATCOM
and are compared. In the simulation, the output of system
without D-STATCOM is 4.3V due to RL load, after
connecting D-STATCOM in system output is 11.3V.
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