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Abstract— Photo Voltaic (PV) model, DVR model and local
grid model are implemented and the results of reprduction are
presented. In order to improve the effectiveness difie PV system
Incremental Conductance (INC) algorithm based Maxinum

Power Point Tracker (MPPT) is connected. The cascaded

H-bridge multilevel inverter is used for exchange breal and

reactive power to the sensitive load from PV systenkxhibiting

of the proposed system was industrialised by MATLAB
Simulink. The objective of the proposed system is tetudy the
system behaviour, which allows the renewable energgources
for mitigating voltage disturbances.This exertion eglains the
built-in photovoltaic based dynamic voltage restore(DVR) for

alleviation of voltage hang down and engorge moddation.

Index Terms— PV system, DVR model, Maximum Power
Point Tracker, Incremental Conductance (INC) algorithm, local
grid model.

I. INTRODUCTION

The major trouble in power system is voltage vaiitd
engorge, voltage flicker, transient. DVR is ondhaf devices
that have a similar structure of series type of FAQlevice
[1]. The significance of this device is to guarskasitive load
from wilt or engorge and deviations in the supplyesby
quick succession voltage booster to recompendbéddall or
grow in the supply voltage [3]. When there is aatigon in
the source voltage, the proposed series deviceatsayhave
to inject a distorted voltage to counteract themntmaic
voltage .Among the existing control methods of DMRe
SMC technique has its high simplicity and robus$rid$ [5].
A sliding mode input—output linearization controlfer the
zero-voltage switching (ZVS) is presented [6]. Tineposed
controller extensively improves the ephemeral raspaand
disturbance, rejection of the converter while preisg the
closed-loop stability and SMC utilizes discontingaontrol
laws to drive the system state trajectory onto eciied
surface in the state space, the so called slidirgnitching
surface, and to keep the system state on thistadgor all the
subsequent times. Photo voltaic systems can gendagct
current electricity without environmental
contamination when exposed to solar radiation [7].
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II. RELATEDWORK

A. Power System Modelling

The proposed power system model comprises PV system
DVR, SMC, energy storage devices and Cascaded -(H --
bridge) multilevel converter.

B. Solar Cell Modél

A general dynamical analysis of I-V output charasti&s of
Photo voltaic cell was discussed. This equivalent
circuit-based model is mainly used for the MPPT
technologies. The voltage-current characteristicaign of a
solar cell is given as equation (1) Assuming tHathe ideal

PV cell, the PV array can be described by the ¥alg
equation.
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Where r T is the cell reference temperature, Ithéseverse
saturation current at Irr T, and G E is the banplegergy of a
cell. The PV current, ph. | depend on irradiatieeleand the
cell temperature as:
I,=001[I, +K,(T-T)s (3)
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source and the inductor are transferring energthéo
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Fig.1 Over all block diagram of PV based DVR foftage mitigation. mitigation and fault current margins integrated B¥sed
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Inverter consists of m dissimilar H-bridges havisplit
dcsource is connected to a single phase full bridge
H-bridgeinvertereach inverter level can engendereeh
different voltage outputs, by connecting the dcrseuo the
ac output by different combinations of the fourtsiwes S1,
S2, S3 and S4. The phase voltage relation of iddalibridge
is
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Being a semiconductor device, the PV system iscqjaiet,
free of moving parts, and has little operation aathtenance
costs. But due to relatively high initial cost amdlefficiency,
maximum power point tracking (MPPT) isessentialnéte
many literatures have dealt on MPPT. Forthe effecti
integration of the solar power into the powersystemod

controlling methods should be developed usingpowe

electronics devices. In this paper PV power germrsystem
is used as energy source for DVR, when disturbarmee
and any other disturbance time it will supply powetump
loads. It happens through different converter togigs.The
concept of a multilevel converter to achieve adeaipower
is to use a series of power semiconductor switeltbseveral
lesser number of voltage dc sources, which is rmaiatse for
the proposed system collecting power from PV.

. PROBLEMSTATEMENT

» Boost converter topology is obtained by rearranghmg
components of a buck converter.

» When the switch is closed energy is transferredhto
inductor while the diode is preventing the capacio
discharge through the switch.

» When the switch opens current through the induct
continues to flow in the same direction as durihg t
previous cycle.

» This forward biases the diode and both the inpliage

A single phase configuration of an m- level casdadeerter
consists of m dissimilar H-bridges having split surce is
connected to a single phase full bridge or H-bridgerter
.Each inverter level can engender three differesitage
outputs, by connecting the dc source to the acububy
different combinations of the four switches S1, S2 and S4.
The phase voltage relation of individual bridge is

(3 &2 Energy Sorage Devices

Energy storage unit is dependable for energy stoiadC
form, Super-Capacitors, Superconducting Magnetiergn
torage (S , lead acid batteries and Flywheeés
enerally used as energy storage devices. In pedpoedel
energy generated from PV is stored in SMES andIgupp
DVR at the time of unavailability of solar irradian.
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Fig: 2 Integrated :DV based DVR.
Depending upon this error signal, the modulatirgnai is
varied which in turn changes the PWM signals olgtdin
Accordingly, the desired MOSFETS are gated and the
necessary voltage is obtained at the inverter oufpig 6
shows that load voltage before interfaced with DVRe load
voltage after interfaced with DVR. Fig 8 & 9 shothat THD
of the proposed system without and with DVR. Theenter
output is injected into the distribution lines wmngpensate for
e sag or swell in voltage created.
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Fig: 3 General Model of Cascaded H-bridge invartgcted

The sensitive load is well within the limits theyebnsuring
efficient operation and long life of equipment’shel THD

value of before and after compensation as showhdws that
the THD value of load voltage drastically improved.

V. SIMULATION RESULTSAND DISCUSSIONS

Simulation results are given from. Now, the disantes in

voltage are compared with the desired voltage. d3asethis

comparison, a sag and swell detector providesran signal

to the SMC. This in turn reduces the error sigoad small as
a value possible.
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VI. CONCLUSION

Simulation was carried out with PV interfaced maitel
converter based DVR employing sinusoidal PWM teghei
with MATLAB/SIMULINK software. Many paper worked

on voltage mitigation for sag or swell, but in theoposed
model both are mitigated whichever required. Tathier

boosts up the operation of a DVR, we suggest a few

techniques. In this work, the eminence of voltagethe
distribution side was enhanced with the help of DViRen
the disturbance occurs in sensitive load feedeghodigh it is
a PV with MPPT algorithm incorporating this techungg into
a DVR can greatly improve its performance and emsur
reliable operation of the sensitive loads. Analygs carried
out to various custom power devices, DVR havingetizot
compensation for voltage disturbances. As the nundlfe
levels in a multilevel inverter increases, we carsuee
harmonic free sinusoidal output, but the cost iases as the
level increases. However, by means of fuzzy baeattaller
for space vector PWM technique to drive the powétches
in an inverter we can get the desired results far-limear
loads.
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