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Abstract: Thegrid connected distribution systemsare providing
the energy to the load from the grid. During the period of energy
transmission, the issues are occurred on the power quality in
transmission line. In the power system, the power quality issues
are occurred due to the following issues as instability of the
system, voltage sag, harmonic distortion, over voltage, unbalanced
voltage etc. In this paper, the power quality improvement is
designed using the inverter which compensates the voltage and
current when the fault occurred. Thisinverter isused to inject the
power using a DC source. This improvement of power quality is
controlled by the hysteresis controller with fuzzy logic control. The
feedback is given to the controller which reduces the error from
the system and provides the control variables to the inverter terms
of switching gate signals.

Keywords. Grid, fuzzy logic, hysteresis controller, power
quality.

I. INTRODUCTION

In distribution side voltage level, the generation of
electrical power is achieved by the micro grids, distributed
energy sources that integrated in small scale. In between the
operation of distribution system and micro sources and it
provide can be security, better flexibility and it is achieved by
the power electronics connection and the occurrence power
quality problemsin distribution system due to the presents of
unbalanced load as well as non linear loads. The power
quality issues also occurred while the loads consumed high
reactive power. In day to day life the growth of power devices
to control and improve the quality of power isincreased. The
synchronous static compensator is an interesting power
compensation device that realized by the connection of
voltage source inverter that in shunt. Its advantages are fast
control and flexibility. For the distribution grids with low
voltage, the DSTATCOM voltage regulator is used. To
control the reactive power supply in micro grids the custom
device is used which is caled distribution STATCOM
(DSTATCOM).
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The model predictive control algorithm isimplemented to
analyze the reactive power compensation. In the renewable
energy systems such as wind, PV system comprises the
generator to produce the power theniit is
rectified using pulse width modulation technique for the
purpose of DC constant supply to the inverter. The passive
filter with fuzzy control is implemented to improve the
quality of power. The power consumption is high because of
high amount of loads that are in nonlinear and it is caused to
system harmonic current. This current causes overloading in
capacitor, less efficiency and the changes in the voltage
magnitude. An important issue in transmission line
considered asvoltage sag and it is prevented by the utilization
of dynamic voltage regulator. The active power filter and the
distributed generator are used in perfect way to mitigate the
unbalance voltage as well as voltage harmonics. The desired
power compensation is established using the both distribution
generator and active filter. The excess power demand
requirement is due to the population rising. The non
conventional energy sources are used to mitigate such kind of
issues. The electrical utility operation and performance are
increased using by the non conventional renewable energy
sources. The perturbation voltage, harmonics in voltage are
presented due to the disturbances that are appeared in the
power distribution network. When the fault occurs in grids
the level of voltage is dropped below the 80% of the voltage
at point of common coupling. The UPFC device of FACTSis
performed to improve the voltage of WECS while the fault is
presented.

II. PROPOSED METHOD

In this proposed system, the power quality issue of sag
voltage isimproved during the period of fault occurred or the
external faults and this compensation is done by using a
voltage source inverter. The power is provided to theinverter
by aDC voltage source. The given source energy isconverted
into AC and then it is injecting to the transformer. The three
phase current is injected and compensates the current that
below the nominal value. In this paper proposes the fuzzy
with HC controller to control the performance of the inverter.

A. Fuzzy logic controller

The fuzzy controller is used to control the system
performance along with the rules defined to do the process
based on the designed system. To provides the better system
stability, the error from the plant to be minimized. The logic
rules defined using the fuzzy sets and member functions. The
fuzzy editor inthe MATLAB isillustrated in figure. 3.
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In this control the two inputs are given to the system
named as inputl and input2 and have an output.

To give the corresponding values to the variables the
member functions are used and the input 1 and input 2
member functions are shown in figure. 4 and figure.5 are
respectively.

3 Grid Transmission Load/Non-linear
Line load
Fuzy with
DC Source lverter g Hysteresis
Controller

Fig. 1.Block diagram of the proposed system
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reduction and provides the switching signals to the power
switches of inverter. The controller performs based on the
reference as shown in figure. 5 and for the purpose of to ramp
the current the power switches are controlled by the up and
down of inductance. But it hastwo limitsfor the up and down
of the current ramping. When the upper limit of the hysteresis
controller exceeds, the inverter supplies negative voltage to
theinductor and due to this, theinductor current is decreased.
When the lower limit of the hysteresis controller is reached,
theinverter suppliesthe positive voltage to the inductor. Thus
the inductor current isincreased and the cycles are repeated.

Fig. 5.Hysteresiscontrollers
Operation of the proposed controller is to compares the
reference current and load current of the output load and it
generates the error signal (e) to the fuzzy control. The input
of the fuzzy is an error signal and the change in error signa
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Fig. 3.Member function of input 1
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Fig. 4. Member functions of input 2

B. Hysteresiscontroller
The hysteresis current controller is used to the current error
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produces the output signal. This is send to the

d(e)
dt

hysteresis controller. An error signal in the HC controller

generates pulse to the inverter.
N

Load Current

Switching
Pulses

J-phase
Inverter

Bef Current

Fig. 6.Fuzzy with HC controller

(1. SIMULATION ANDRESULTS

The current compensation and power quality improvement
of distribution system that interfaced with grid is proposed.
The Proposed Simulink model is shown in figure. 7.
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Thisimplemented system is controlled by using the Fuzzy
controller rules with hysteresis current controller and the grid
connected system current flow is compensated. This control
method leads to power quality improvement of the proposed

system.
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Fig. 9.The non-phase current waveforms
The power flow to the distribution system is around 100V
from the tied grid as shown in figure. 8. The distribution
system is providing the energy to loads. The distortions in
current presented if the faults or non linear loads are
occurred. The distorted current isillustrated in figure. 9. By
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controlling the system using fuzzy with Hysteresis controller
the current is comeback to in phase with respect to three
phase voltage. The current in phase of power quality is
shown in figure. 10.

LineLine voktage Vab

F|g 10. Thecurrent in phase with respect to voltage

IV. CONCLUSION

The power quality improvement of the grid connected
distribution system is achieved using the voltage source
inverter to compensate the voltage. The proposed quality
improvement compensation method is controlled by using
the fuzzy logic with HC controller. The reduced voltage or
sag voltage is compensated with the help of inverter. The
distorted current is controlled and compensated. This system
resultsin the current which is distorted in phase with respect
to voltage of the system. The aim of the proposed system is
established using the fuzzy logic with hysteresis current
controller. The results are obtained and verified using in
MATLAB/Simulink.
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