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Abstract— A novel idea of photovoltaic (PV) energy based
converter for water pumping system without the usage of fuel
cells or batteries. In proposed system, the design of a three
phase induction motor drive is directly supplied by using
photovoltaic system energy. Presence of a three phase
induction motor has better performance with optimized
efficiency compared to the commercial water pumping system
of DC motor. The developed resonant of Two Inductor Boost
Converter (TIBC) and voltage quadruple with three phase
Voltage Source Inverter (VSl) are based on the current fed
multi resonant converter. Low input current ripple and high
voltage gain are the features of TIBC. So the classical
topology used to improve the system with a constant duty cycle
control and a non dissipative snubber circuit along with a
hysteresis controller to improve its efficiency. Due to the non
existence of eectrolytic capacitors the system is required to
have a high lifetime and total system cost islow. Asaresult, in
isolated locations the system has an optimistic solution and it
provide water to poor societies.

Keywords— Two Induction Boost Converter, Photovatta
Water Pumping Station.

l. INTRODUCTION
In this paper, modified two inductor boost converf€lBC)

otherwise the switch gets damaged. Induction mator
preferable for water pumping application.

The speed of the rotor is depending upon the AGagel and
the input supply variation control the speed, saotmler
measures the output efficiency and gives the cbstgmal to
inverter. It generates the AC supply to motor adicgy to the
load. Hysteresis controller is used in many indatr
applications because it has many advantages lgkeafal high
dynamic performance.

The hysteresis controller used to control the augfu/oltage
Source Inverter (VSI). The VSI takes voltage asrdference.
The AC output voltage is limited below exceed lintitcannot
exceed the DC rail voltage. Therefore the voltagerse
inverter is step down converter for the input of @ad the
output of AC power conversion. For applicationsrodgve is
desirable and DC voltage is limited and an additidnC / DC
boost operation is required to obtain a desired @u@put
voltage. Output LC filter is required for providiregpure AC
voltage compared with the current source inverter.

Il. EXISTING TIBC SYSTEM
This two inductor boost converter is chosen ferapplication
of its low input to high output voltage conversidine source
side of the TIB converter consists of S1 and S2ches, L1

used for the application of PV water pumping systerand L2 boost inductors and transformer. The owjulé of the

Modified TIBC converter require a ratio of large ltage
conversion, because lower energy characteristicchefPV
panels and low input current ripple, so it does natise
anything oscillation. The proper design makes theverter
operate with a constant voltage gain by using adfixiuty
cycle and high step up, high efficiency, low cdsthave low
losses because snubber circuit used in order tpresp the
rate of rise of forward voltage i.e., dv/dt acralss thyristor,

WWW.ijaers.com

boost rectifier consists of diodes D1 and D2, filtepacitors
C1 and C2 which connected with load RL. The openatif
the circuit can be explained through various tiragqals.
During mode 1: The switch S2 is closed. This makes the
circuit complete, causing the flow of current. Téfere the
current flow through the inductor L2, it forwardakes the
diode D2 charge the capacitor C2, thereby the dtereergy
discharged by the inductor.
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During mode 2: Switches S1 and S2 are turned ON. So thtere, the first stage of DC /DC converter is praubwith the

current flow increases at an equal rate througtlinthectors L1
and L2.

use of a modified two inductor boost converter,duse of its
simplicity, very small number of components, hidficeency,

During mode 3: S1 is turned ON and the inductor dischargeommon ground gate driving for both switches, amdye

through capacitor C1.
During mode 4: The circuit operation is repeated.
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Fig.1 :Two Inductor Boost Converter

In output part of the voltage doubler the transfersnact as
like an AC Source. Here the two capacitors are eotad in
series with each other. In voltage doubler the radténg

current first pass in clockwise direction and tleranti clock
wise direction. In clockwise direction, D1 is fordlabias and
charge the capacitor C1, capacitor charged witlk pettage
of positive cycle. Hence direction of current flélwrough D1,
C1 with load. In anticlockwise direction, D2 is ¥eard bias
and charge the capacitor C2, the direction of ctirflow

through D2, C2 with load. C2 charged with peak agdt of
negative cycle. The opposite voltages generatedCig

C2.They add up the voltage because both of thecttapare
connected in series with each other. Thus a doglefifect will

be produced delivering a voltage which is twiceitiput.

Il MODIFIED TWO INDUCTION BOOST
CONVERTER

A design of proposed system ensures the systemidsiv
and accessibility with the use of a single PV arr@g the
proposed system is most preferred to drive low poweater
pumps with the use of Modified TIBC in the rangeld® hp.
Solar energy produced by the PV array is fed toirtdection
motor through a two converters with two stages: isri2C/DC
by using TIBC, another one stage is DC/AC by udimge
phase inverter. The three phase inverter is dedigne 6
switches with three legs. It uses a sinusoidal pusdth
modulation technique. It used to improve the outpeitage
level. So the technique is used to verify the psmgbsystem,
with high the efficiency and low cost requirements.
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transformer flux balance. These characteristics engkthe
perfect choice for achieving necessary featureBCToutput
DC voltage gain, it also estimate well with otharrent source
converters about conduction losses, transformdizatibn,
and switch voltage stress. In addition, the inputrent is
transferred by the way of TIBC L1, L2 inductors hmay its
input current ripples be reduced by half and atcéwthe
switching frequency. This last characteristic remfucthe
oscillations at the PV energy module operating pand
makes it without presenting few difficulties to &mle the
Maximum Power Point (MPP).
Implementation of the two inductor boost conveigern hard
switched overlapped pulse width modulated convettgrthe
way of at least one of the switches in the convagalways
ON, creating a path for current flow from the inthrcto
output. So the multi resonant converter modify treo
inductor boost converter by connecting a capacébrthe
secondary winding of the transformer. A multi resatntank is
created by the transformer magnetizing inductaitsdeakage
inductance, so capacitor is also added in resdaaht
By adding this capacitor by using the transformarapitic
components to form the resonant tank in seconddey & is
the most possible way to achieve zero current &witc
condition for the switches in input and rectifyinpdes in
output. Hence it enables the two inductor boostveder to
operate at high switching frequencies with higHéciency.
In secondary side of the transformer with the usa woltage
qguadruple rectifier it is also possible to reduwe transformer
turns ratio, voltage stress on the MOSFET switchbs,
necessary ferrite core. As a result, the numbeliaifes in the
secondary side is reduced by half and other beisetitat both
MOSFETSs and the transformer are cheaper.

In a proposed system the control strategy moditoatlso

proposed, when compared to the classical contratesty of
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two inductor boost converter control. across semiconductor devices for protection andmgrove

DC/DC CONVERTER N performance.
Modified Two Inductor boost converter & INFERTER
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' 4 simulation results are presented in figure 5.

Fig.2 : Smplified Block Diagram Of The Modified TIBC
Photovoltaic water pumping system application, preper
design of converter gain in output makes the cdevexble to
work with a constant voltage gain by using a fixkdy cycle
control for the primary MOSFET switches.

V. SIMULATION RESULT
The output voltage and input voltage of ModifiedTl is pure
DC. Now, the induction motor is driven by using Nfget
TIBC with VSIL.VSI inverter which make the AC outpstpure
with reduced harmonics and also the efficiency bé t
induction motor is increased. Modified TIBC conviEdm DC

/ DC and its input voltage is presented in figure 3 Fig.5 : Output of Open Loop Smulation

V. CONCLUSION
The PV energy with modified two inductor boost certer for
water treatment and pumping systems without the afse
batteries were presented. The design TIBC withetlpbase
VSI converter used to drive a induction motor digeérom
solar energy and was conceived to be a commeroialyle
solution having low cost, high efficiency and rotngss.
Multiplier is an important part in arithmetic pr@sers, the
current mobile applications and DSP applicationednéCs
with high speed operations but low power consunmptigut in
| this present system main objective is to achiegé Bfficiency
Fig.3: Input DC Voltage . ~ using multiplier. Voltage quadruple is also one eypf
multiplier and its give four time gain in output dhe
TIBC consists of two inductor, two switches, snubbecuit COnverter. In this paper we have presented theesysiock
and transformer with quadruple rectifier. Two inthrewith ~ diagram, control algorithm, and design. The experital
two switches which convert the voltage from DC / Aad its "eSults suggest that the proposed solution could héable

output is presented in 4. Snubber are circuits Whie placed option after more reliability tests are performedjuarantee its
robustness.
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