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Abstract- This paper deals with reducing THD in three phakéetel inverter by using photovoltaic cell and EKilter.
Mostly used three topologies for inverter are diodenped, capacitor clamped and cascaded invérterof these three
cascaded inverter has reduced harmonics and rediweitching loss while switches are large in allednrinverter
topologies this cause much heat loss, high costaagé size also more gate drive circuit. Propasethod uses reduced
switches inverter topology to get 11 level outpoitage, the PV panel is connected in input and ilt€r fis connected in
the output so that reduced THD can be attained. Sitmeilation using MATLAB /SIMULINK is done and resus
verified in Fast Fourier transform analyses.

Index Terms- 11 stepmultilevel inverterl, Total harmonic distortion2y Rell3, battery4, LC filter5.

1. INTRODUCTION inverters to a star, with a resistive load and mmon

: o . . earth point. Therefore, this circuit offers lessgate
Higher demand of power in industries is being fidfl by _ controlpcircuitry and installation is easy. e

power electronics devices from many years. Conearsi
of AC to DC / DC to AC is easily done by converters
inverter converts DC to AC while rectifier conveA€ to

DC power we can also achieve variable ac or vazigol

by using appropriate converters from invention of
semiconductor to IGBT, this replaces the old meitzn
type switching devices which has more disadvantages
compare to its advantages. The output obtained b
inverter is not sine wave thus giving harmonic aligon
with increment in steps at the output this distorican be
reduced. Here 11 level inverter having less swicise
taken and harmonic content is reduced by using €IV ¢
and LC filter.

Photovoltaic cell uses solar energy tmegate
output power as it has advantage of having reneaabl
source of energy also it has disadvantage o
unavailability of all the time .To overcome thisoptem
the battery application is used which stores enesgyhat
the continuous supply does not get interrupted. deW
rejects the extra voltage requirement in the sysaemh
this voltage is stored in dc battery circuit.

An LC filter is designed and connectetd tlze
output to produce a sine wave from the staircagerier
output. This LC filter attenuates voltage rippleedo the
inverter switching. This paper provides low output
harmonic content in its output in three phase
configuration of 11-level inverter.

For generating 11 level, Diode clamped IML
requires 20 switches 90 diodes and 10 main DC'buﬁlong.renzHgt;rlg\ét?LrgégsCEIHL | trol at
capacitors per phase, Capacitor clamped MLI nedds 2 W u uch as coal, petroleum @ire n

; ' . . oing to exit in this world all the time as demaafl
switches 45 clamping capacitor and 10 main dc bu g ;
. : 4 g . . power is increases the rate of using and extractingese
capacitor, while H bridge inverter requires 24 tethwes

. ; resources are also increased while renewable solikee
per phase to get same level in output. This papes &

) : ) X ; . . sun wind are available all the times which is naitur
single phase inverter configuration with eight siis source of energy and can fulfill all the demanthése are
and three DC sources. A model of three phase el 9y

. . . . . . properly utilized. Photovoltaic power generation tige
inverter is obtained by interconnecting three sngihase way of fulfiling the needs of power by utilizingokar

2. MULTILEVEL INVERTER
The basic structure of the multilevel inverter is t
synthesize a sinusoidal voltage from several lewdls
voltages typically obtained from capacitor voltage
sources. A three-level inverter with center tappéso
capacitor voltages is also known as a “neutrafrged”
%verter, each phase leg has two pairs of switchin
devices in series .The output obtained from a tleeel
inverter is not a sine wave but in the form qusgiare
wave. High power capability, lower output harmoracsl
lower commutation problems are the reason for teuti
inverter being used in most number of applications
Multilevel inverters are the best option to get AGmM
PC with least distortion in the output. The threaim
multilevel topologies are categorized accordingtheir
circuit structure:
(1) Diode clamped inverters
(2).Flying capacitor inverters
(3).Cascaded inverters
With respect to many advantages, multilevel invsrte
also have several disadvantages which have to be
addressed. The most and important one is thaed lasge
number of switches as we go on increasing the level
larger switches are required thus overall systepoine
bulky and complex.
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energy which has benefits of being eco friendhgsle
maintenance and no noise. Photovoltaic cell is ai
electrical device that converts the energy of lighining
from the sun directly into electricity by the phebitaic
effect, which is a physical and chemical phenomenon
Light consists photons which excite electrons imto
higher state of energy, hence they behave like gehar
carriers for generating an electric current. Frown $olar
cells we get direct current in the output, this dcan be
stored in battery or can be used for power equiftme
device. Efficiency of a PV cell can be defined las tate

of output generated from the given input. The basic
expression is given below Eq. (1)

Pmuz
n=—-_-—".:
I E ) d_!-r_'sif Eq (1)

4. PROPOSED TOPLOGY AND ITS
OPERATIONS

The proposed model has eight switches and three d
sources circuit as shown in Figure 1. Source ditisuihe
combination of d.c battery circuit and PV panel eDo
irradiation factor actual requirement of voltageluees,
which could be of 20% to 30% and this extra voltége
saved in the storage battery thus reducing the dwaiom
content in the output. The series combination afrses
Vdc, 2Vdc and 2Vdc can be used to produce 11 deldev
at the inverter output in a single cycle.

Scope v + n—.@
:':—J‘ +
| -

PV PANEL

Scopel

<Voltage (V> I
l:l ot Curent (AF M,
T=F gy

Battery

Fig. 1. D.C voltage source system

The proposed simulating model is given in Figurd e
switches are triggered by applying pulses Tablshdws
the switching operation of the inverter

Fig. 2. Simulation circuit of the proposed model

Table 1. Switching states in 11 level inverter
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Output | S1 | 82 | 83 | S4 | SIB | S2B | S3B | S4B E0
Voltage
5V 1 0 1] 0 0 1 0 1
4V 00| 1] o0 1 1 0 1
+3 Ve 1 0 | 1 1 0 1 0 0
e o1 ] ] 5 5 Fig. 4. Output value of PV panel 1
T Vg 1 0] 0] o0 0 1 1 1
0 0|00 o0 1 1 1 1
Ve 0 ] 1 ] 1 0 ] 1
2V, 1 1 0| 0 0 0 1 1
3 Ve 0 I 0| 0 1 0 1 1
AVee L1010 0 ! 0 Fig. 5. Output value of PV panel 2
Vae 0 1 0 1 1 0 1 0
0 1 1 1 1 0 0 0 0

5. SIMULATION RESUTS

The simulating result gives 11 levels of outputtagé as
shown in Figure 3 when filter is not used D.C otitipom
PV panel is 89V and 189V when irradiation of 12@ an
200 provided to it as shown in figure 4, 5 and 6levthe
remaining voltage is bypassed to charge batterghvban
be used for continues supply when energy cominm fro Fig. 6. Output value e of PV panel 3
sun is not of appropriate level.

FFT analysis of two models with PV panel without LC
filter and PV panel with LC filter of 11 step inver is
shown in figure 7 and 8 and their harmonic distortis
compared, while figure 9 represents output voltaigthe
proposed model.

—FFT analysi
T
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Fundamental (50Hz) = 422.8 , THD=12.91% Harmonic order

0 006 00

Fig. 7. FFT analysis of THD without filter
Fig. 3. 11 step output voltage without LC filter
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_FFT analy .i : : : 1 [2]
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Fundamental (580Hz) = 525.4 | THD= 3.61%

Fig. 8. FFT anaysis of THD with RL filter
The L and C values are designed to maintain the
switching ripple current under the target value.e THS]
inductance value is thus given by Eq. 2

>RL—max

| s for single phas
= gle phasd]
Z*RL_
[ >———ax o) polyphase [6]

> =
p(p Jw Eq. @)

p=number of phases

[7]

(8]

Fig. 9. Output voltage of proposed model

9]
6. CONCLUSION

From the proposed model and simulation results are ¢
finally conclude that the Total Harmonic Distortioh 11
level inverter using photovoltaic cell with LC it is [10]
reduced to 3.61 % while earlier it was 12.91%
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