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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 (VSI) 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 electrolytic capacitors the system is required to 
have a high lifetime and total system cost is low. As a result, in 
isolated locations the system has an optimistic solution and it 
provide water to poor societies. 
Keywords— Two Induction Boost Converter, Photovoltaic 
Water Pumping Station. 

 
I. INTRODUCTION 

In this paper, modified two inductor boost converter (TIBC) 
used for the application of PV water pumping system.  
Modified TIBC converter require a ratio of large voltage 
conversion, because lower energy characteristics of the PV 
panels and low input current ripple, so it does not cause 
anything oscillation. The proper design makes the converter 
operate with a constant voltage gain by using a fixed duty 
cycle and high step up, high efficiency, low cost. It have low 
losses because snubber circuit used in order to suppress the 
rate of rise of forward voltage i.e., dv/dt across the thyristor, 

otherwise the switch gets damaged. Induction motor is 
preferable for water pumping application.  
The speed of the rotor is depending upon the AC voltage and 
the input supply variation control the speed, so controller 
measures the output efficiency and gives the control signal to 
inverter. It generates the AC supply to motor according to the 
load. Hysteresis controller is used in many industrial 
applications because it has many advantages like fast and high 
dynamic performance. 
The hysteresis controller used to control the output of Voltage 
Source Inverter (VSI). The VSI takes voltage as the reference. 
The AC output voltage is limited below exceed limit. It cannot 
exceed the DC rail voltage. Therefore the voltage source 
inverter is step down converter for the input of DC and the 
output of AC power conversion. For applications over drive is 
desirable and DC voltage is limited and an additional DC / DC 
boost operation is required to obtain a desired AC output 
voltage. Output LC filter is required for providing a pure AC 
voltage compared with the current source inverter. 
 

II.  EXISTING  TIBC  SYSTEM 
 This two inductor boost converter is chosen for the application 
of its low input to high output voltage conversion. The source 
side of the TIB converter consists of S1 and S2 switches, L1 
and L2 boost inductors and transformer. The output side of the 
boost rectifier consists of diodes D1 and D2, filter capacitors 
C1 and C2 which connected with load RL. The operation of 
the circuit can be explained through various time periods.  
During mode 1:  The switch S2 is closed. This makes the 
circuit complete, causing the flow of current. Therefore the 
current flow through the inductor L2, it forward biases the 
diode D2 charge the capacitor C2, thereby the stored energy 
discharged by the inductor. 
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During mode 2: Switches S1 and S2 are turned ON. So the 
current flow increases at an equal rate through the inductors L1 
and L2.  
During mode 3: S1 is turned ON and the inductor discharges 
through capacitor C1. 
During mode 4: The circuit operation is repeated.  
 

 
 

Fig.1 :Two Inductor Boost Converter 
In output part of the voltage doubler the transformers act as 
like an AC Source. Here the two capacitors are connected in 
series with each other. In voltage doubler the alternating 
current first pass in clockwise direction and then in anti clock 
wise direction. In clockwise direction, D1 is forward bias and 
charge the capacitor C1, capacitor charged with peak voltage 
of positive cycle. Hence direction of current flow through D1, 
C1 with load. In anticlockwise direction, D2 is forward bias 
and charge the capacitor C2, the direction of current flow 
through D2, C2 with load. C2 charged with peak voltage of 
negative cycle. The opposite voltages generated to C1, 
C2.They add up the voltage because both of the capacitor are 
connected in series with each other. Thus a doubling effect will 
be produced delivering a voltage which is twice the input. 
 

III.  MODIFIED  TWO  INDUCTION  BOOST 

CONVERTER 
A design of proposed system ensures the system cost is low 
and accessibility with the use of a single PV array. So the 
proposed system is most preferred to drive low power water 
pumps with the use of Modified TIBC in the range of 1/3 hp. 
Solar energy produced by the PV array is fed to the induction 
motor through a two converters with two stages: one is DC/DC 
by using TIBC, another one stage is DC/AC by using three 
phase inverter. The three phase inverter is designed by 6 
switches with three legs. It uses a sinusoidal pulse width 
modulation technique. It used to improve the output voltage 
level. So the technique is used to verify the proposed system, 
with high the efficiency and low cost requirements. 

Here, the first stage of DC /DC converter is proposed with the 
use of a modified two inductor boost converter, because of its 
simplicity, very small number of components, high efficiency, 
common ground gate driving for both switches, and easy 
transformer flux balance. These characteristics make it the 
perfect choice for achieving necessary features. TIBC output 
DC voltage gain, it also estimate well with other current source 
converters about conduction losses, transformer utilization, 
and switch voltage stress. In addition, the input current is 
transferred by the way of TIBC L1, L2 inductors having its 
input current ripples be reduced by half and at twice the 
switching frequency. This last characteristic reduces the 
oscillations at the PV energy module operating point and 
makes it without presenting few difficulties to achieve the 
Maximum Power Point (MPP).  
Implementation of the two inductor boost converter is a hard 
switched overlapped pulse width modulated converter  by the 
way of at least one of the switches in the converter is always 
ON, creating a path for current flow from the inductor to 
output. So the multi resonant converter modify the two 
inductor boost converter by connecting a capacitor at the 
secondary winding of the transformer. A multi resonant tank is 
created by the transformer magnetizing inductance, its leakage 
inductance, so capacitor is also added in resonant tank.  
By adding this capacitor by using the transformer parasitic 
components to form the resonant tank in secondary side, it is 
the most possible way to achieve zero current switching 
condition for the switches in input and rectifying diodes in 
output. Hence it enables the two inductor boost converter to 
operate at high switching frequencies with higher efficiency. 
In secondary side of the transformer with the use of a voltage 
quadruple rectifier it is also possible to reduce the transformer 
turns ratio, voltage stress on the MOSFET switches, the 
necessary ferrite core. As a result, the number of diodes in the 
secondary side is reduced by half and other benefit is that both 
MOSFETs and the transformer are cheaper. 

In a proposed system the control strategy modification also 
proposed, when compared to the classical control strategy of 
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two inductor boost converter control. 

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

IV.  SIMULATION  RESULT 
The output voltage and input voltage of Modified TIBC is pure 
DC. Now, the induction motor is driven by using Modified 
TIBC with VSI.VSI inverter which make the AC output is pure 
with reduced harmonics and also the efficiency of the 
induction motor is increased. Modified TIBC convert from DC 
/ DC and its input voltage is presented in figure 3. 

 
Fig.3: Input DC Voltage 

 
TIBC consists of two inductor, two switches, snubber circuit 
and transformer with quadruple rectifier. Two inductor with 
two switches which convert the voltage from DC / AC and its 
output is presented in 4. Snubber are circuits which are placed 

across semiconductor devices for protection and to improve 
performance. 

 
Fig.4 : AC Wave Form From Transformer 

 
Modified TIBC final DC output voltage with open loop 
simulation results are presented in figure 5. 

 
Fig.5 : Output of Open Loop Simulation 

 
V. CONCLUSION 

The PV energy with modified two inductor boost converter for 
water treatment and pumping systems without the use of 
batteries were presented. The design TIBC with three phase 
VSI converter used to drive a induction motor directly from 
solar energy and was conceived to be a commercially viable 
solution having low cost, high efficiency and robustness. 
Multiplier is an important part in arithmetic processors, the 
current mobile applications and DSP applications need ICs 
with high speed operations but low power consumption. But in 
this present system main objective is to achieve high efficiency 
using multiplier. Voltage quadruple is also one type of 
multiplier and its give four time gain in output of the 
converter. In this paper we have presented the system block 
diagram, control algorithm, and design. The experimental 
results suggest that the proposed solution could be a viable 
option after more reliability tests are performed to guarantee its 
robustness. 
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