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ABSTRACT

This paper presents a topology of induction motbictv drives system desegregation, a lift conveatat a IGBT
inverter victimization solar photovoltaic panel. eltmotor is driven with the offered power at thetams. To match
resistivity between the solar array and motor laad to improve the panel voltage, a lift dc-dc amoar topology is used,
maximum power point pursuit rule is enforced tar@st most power from the PV panel. A three leveeiter is employed
to drive the induction motor. We tend to use IGHB&nmped inverter. The proposed system is simulatethatlab and

results are mentioned.
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INTRODUCTION

The power device plays a very important role witthie PV fed drive system for the development oépoy. The
most electric outlet following is use to extractximaum power from the PV panel [1]. There are overty algorithms to
trace most wall socket. MPPT algorithmic rule is 88 as to match load aspect electric resistartbeswpply, thus power
flow is most. Incremental conductance rule is emgptb within the paper [2-3], completely differenttgicycles are

calculated from the rule with varied irradiation.

The pulses are generated from corresponding dutlegythat is given to a DC-DC device. There anéoua

types of DC-DC converters. Boost DC-DC device ishardinarily used [3]. Here we have also usedstrmae.

Sinusoidal pulse width (SPWM) modulation is oftenpboyed in the electrical converter switch, sincis ieasiest

and effective way to control inverter output tofee to ac instruments.

Here an induction motor is driven through threegghmverter and Boost DC-DC converter. Inductiortandgs
that the most well liked motor within the markeheTprojected system is often used for water pumpang alternative

drive system.
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Figure 1: Overall Block Diagram

www.iaset.us edit@iaset.us



56 Rahul Sharma & Ram Avtar Jaswal

LITEARTURE SURVEY

Photovoltaic power provides an atmosphere friemglen supply of electricity, of that the fuel isnshine, a
renewable energy. Power physical science intefffeeedc-dc device merge with a dc-ac three-phasetétal converter,
it's potential to transfer the facility expeditibuérom the panel to the machine useable curvediit the assistance of
most wall plug trailing (MPPT), wherever MPPT woltkg dynamic the parameters of the facility phys&@énce parts so
as to get the most power accessible at that moofehe panel. Pulse breadth Modulation (PWM) teghaiis employed
for electrical converter shift and dominant of istlan motor, but these techniques suffers from manayvbacks like low
elementary output voltage, excessive quantity ofrloaic part, and better price of Total harmonict&ison (THD), that
is harmful and ensuing poor performance of inductinotor. to beat this downside a 3 level electricahverter is
employed here.

MODELING OF PHOTOVOLTIC SYSTEM

A photovoltaic cell is largely a semiconductor, @ invented in an exceedingly skinny wafer of memductor
that converts natural light into electricity. THe@&romagnetic wave of solar power is directly nebtm electricity through
photovoltaic phenomenon. The ability on the PV deiseon sun irradiance, panel temperature and openratdltage and
current. The current-voltage relationship is terrasd-V characteristic that may be a complex and lmear performance
function [5-6].

Figure 2 Shows the Equivalent Diagram of A PV Cell.
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Figure 2: Equivalent Model of a PV Cell

PV cells are sorted in larger units referred toPAas modules that are interconnected in a paralleése
configuration to make PV arrays. The electricaltploltaic panel is sculptured as per the mathemilftiequation given
below. Eqn (4) provides the PV module current oulpl. Required quantity of Power is generated bgpnecting PV
panels in combination of series and parallel.

MPPT is an algorithmic rule to search out the utnmglet of the PV panel at totally different irfation. Since
the P-V curve of the solar array is non linear,ewuariable load like motor is connected to theeystit's not necessary
that the load can absorb most power from the swlay. As per most Power Transfer theorem, theutygpwer flow is
most between supply to load facet once the Themeresistivity of the source matches with the loadistivity. This

matching of resistivity is completed victimizatitme MPPT algorithm.
INCRIMENTAL CONDUCTANCE MPPT ALGORITHM

This method exploits the assumption of the ratieclzinge in output conductance is equal to the ivegatitput

Conductance Instantaneous. We have,
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P =V~
Applying the chain rule for the derivative of prads yield
At MPP, asoP/6V=0
olloV+IIV =0
or ol/oV=-IIV
The MPPT regulates the PWM control signal of the-thc—dc boost converter until the conditiodl/§V) +

In this method the peak power of the module liesbatve 98% of its incremental conductance. The Foart of

incremental conductance MPPT is shown below
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Figure 3: Incremental Conductance MPPT Flow Chart

BOOST CONVERTER

The boost may be a referred to as improve DC-DG/e&dar since its output voltage is stepped to &ebetrice.
to realize MPPT of the PV panel, the dc-dc boostveator topology is employed. the pulse generatethfthe MPPT
algorithmic rule is fed to the switch of the corteer Therefore the ohmic resistance between théadniity supply facet

and load facet is unbroken equal, thus most poleer iappens.
Boost circuit accommodates a electrical deviceh figquency switch MOSFET, diode and a filter asrosd.
The relation between the load and provide voltageshown below:
Vo = Vs/ (1-D)
D=Ton/T
Where Vo—Load voltage, Vs Supply voltage
The output voltage of the boost converter dependfi@ supply voltage and duty cycle.
Where Vo—Load voltage, Vs Supply voltage, D= Duygle ,Ton = Total time interval.
IGBT INVERTER

Three level diode clamped electrical converter mia®f twelve switches and 6 quick recovery diodéh 2 dc-
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link capacitors. To supply n levels of section agl, an n level diode clamped electrical convetésires (n-1) capacitors
on the dc bus.
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Figure 4: IGBT Inverter

The curved PWM technique is fashionable in indaktdonverters. The final principle of pulse generat
wherever an triangle of carrier of frequency fecdnpared with the basic frequency of the curved utadthg wave, the

purpose of intersection confirm the change poirtheflIGBT.

In this SPWM technique sine wave is taken as thdutading signal (50Hz) and it is compared with tiwe high

frequency carrier signals (4KHz) and the resulgate pulse is produced which is given to the cpording switches of

the inverter to produce the three level waveform.
INDUCTION MOTOR

Induction motor is one of the every foremost ordigaused motor. Concerning ninety percent motordean
market is induction motor and further its pricenmisderate. The synchronous speed of the motor hers centrolled by
controlling the frequency of the stator voltage.

SIMULATION RESULTS

Figure 5: Shows the MATLAB Model Output of Inverter after Boost Converter

The figure.5 shows the MATLAB model of boost corteerwith solar panel. Output voltage of the DC-DC
converter with respect to the change in irradiation
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As irradiation increases, the output voltage insesa

B

SRR RS

% ;“nlIIwlmil|II|I|ml“nMM|MmllIWIIIIIIWIIIIIIHIINIMIHIIIMI-WMHIW
EI!

™ ‘
mlelldIIHIWIIIIIIIIM.WIIIIIJII}IllIIIHIIIIIMIWIIIMWIIMIIWWIMI|

W w i

Figure 8: Output of Inverter Showing Line Voltage

Figure 9: Shows the Three Phase Line Currents and®Link Voltage of Inverter
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Figure 10: Overall MATLAB Model

Here motor is loaded to 6Nm at 1 sec. As the laadirdone, the speed of the motor reduces.

CONCLUSIONS

The simulations are applied in MATLAB and resulte atudied. The progressive algorithm is enforoed f
extracting the utmost power from the PV panel. ADC convertor is employed to match the electriéstasce between
the load and supply. The matching of the elecegistance of each aspect helps in achieving theaitpower flow. Here

is an IGBT inverter driving the induction motor.
FUTURE SCOPE

In this paper PV array fed to 3 phase inductionanditrough IGBT electrical inverter and boost camee In
future we are going to work on different forms oadl and electrical converter. Therefore we are tahéay that there is a
large scope of pv array fed induction drives agxample we can apply in railway system rails aslvknow that railway
system trains also run on induction drives (forregle DMRC DELHI).Further at Ballabhgarh metro ralyvstation
(DMRC) we have got complete electricity offer thghupv panels.

Further it lays stress for native pv plants as»an®le one that is planned in HPGCL PTPS Panipap(sed at
10 MW) for domestic supply in city and nearby \iiés whose land has been acquired by HPGCL (Panipat)
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