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Abstract— Solar Water Pumping was an important development for this world because agriculture is the basic element for the 

growth of every nation. In agriculture the main part is irrigation this is developing day by day by using new technologies. The best 

solution for all the energy deficiency and for ecofriendly irrigation purpose is Solar Water Pumping Method. The main part for this 

solar water pumping is the converter for boosting the solar output of the panel. There are various converters available for boosting the 

output voltage of solar panels. Similarly in conventional system usually DC motors were used thus the boosting of the output of panels 

was not much essential But in the case of ac motors converters are very essential for boosting the small output of panels. Here the 

converter used for solar water pumping method is Modified TIBC and the MATLAB Simulation of the entire System that is solar water 

pumping using three phase induction motor is analyzed.  

 

 Index Terms—TIBC, Solar Water Pumping 

 

I. INTRODUCTION 

Energy Crisis is considered to be one of the worst 

problems faced by the world. Even though the modern 

generation is more dependent on the fossil fuels. The 

challenge of depletion of energy resources is an important 

problem to be taken care of. Electricity is an important 

energy resource for this 21
st
 century due to the 

development in science and technology. Electricity 

production mainly depends on water, thermal, nuclear. One 

of the main issue in this electricity production is all are 

depend to various nonrenewable energy resources.[1] The 

Solution for this is utilizing the renewable energy 

resources available in this earth, thus one of the best 

method is using solar energy for electricity production. 

Solar Energy is one of the most efficient and sustainable 

energy resource because this is renewable, inexhaustible, 

widely available, ultimate source of energy etc. 

      Agriculture is an important sector for every nation 

in this world and the most important part of this agriculture 

is irrigation system. This is very much important because 

only by proper irrigation methods good yield will be 

obtained. In this technical world irrigation is mostly done 

by means of electricity. So electricity has great role in the 

irrigation purpose because now a days all are using high 

powered motors for pumping, this can be run only by 

means of electricity. So one of the best alternative is by 

using a solar panel, thus the required energy for running 

these motors can be produced. [2] 

In Solar Water Pumping System the main part is the 

input to the motor control unit. The output of solar panel is 

very small so this voltage has to be boosted by using a 

proper converter. So designing a good, efficient converter 

is very important for this Solar Water Pumping System. 

II. SOLAR WATER PUMPING 

Solar Water Pumping System is a simple and 

ecofriendly method which can be used for this future 

world. This system is very suitable for this hectic world 

due to the deficiency in the non-renewable energy 

resources and an ecofriendly one. The design of this 

system is very simple and reliable [3] and the simple 

pictorial presentation is shown in figure 1. The system 

contains a solar panel, electric pump controller, Motor, 

Water tank and this is the simple structure of a solar water 

pumping system. 

 
Fig. 1. Solar Water Pumping Method 

 

 There are basically two types of water pumping 

methods such as battery coupled and direct coupled water 

pumping system. In [4] Battery Coupled Water pumping 

system charge from the solar panels are stored in the 

batteries and from this the energy for running motors are 
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taken. The block diagram of Battery Coupled Water 

Pumping system is shown in figure 2. 

 
Fig.2 Battery Coupled Water Pumping System 

 

In direct coupled water pumping system there is no 

batteries the energy for running motors is directly taken 

from the panels and it is converted to a voltage capable for 

the motor to run. The block diagram of the direct coupled 

solar water pumping is shown in figure 3. 

 
Fig 3. Direct Coupled Solar Water Pumping System 

    

III.   PROPOSED SYSTEM 

 

 
Fig .4 Solar Water Pumping System 

 

The main part for this solar water pumping is the 

converter for boosting the small voltage of the panels. The 

figure shown in fig no. 4 gives the pictorial representation 

of the whole system proposed. In this the main area is the 

pump controller, there a new converter is designing for 

boosting the small voltage to a large value. The proposed 

converter for boosting the small voltage to large value is 

Modified two Inductor Boost Converter (TIBC)[5]. 

 The block diagram of the proposed system is shown 

in figure 5. The main parts in this proposed system is a 

solar panel for energy harvesting, a DC-DC converter for 

boosting the small voltage of the panels to a large value, 

inverter for converting the dc to a three phase voltage and 

three phase motor for running. 

  

Fig. 5 Block Diagram of the Proposed System 

 

The proposed converter for boosting the small DC voltage 

to large value is Modified TIBC [6]. The block diagram of 

this converter is shown in above figure and the three main 

parts for this converter is resonant tank, snubber circuit 

and voltage doubler rectifier. Normally there are many 

types of power electronic converters such as boost 

converter, buck boost converter for boosting the small 

voltage to a large value. The problem of these converters 

is it is not applicable for high power applications. When 

normal boost converters are using there large input filter 

capacitors have to be placed. This makes the system bulky 

and more complicated. [7] The specialty of Modified 

TIBC when compared with conventional TIBC is it is 

more efficient and reliable. There is an additional circuit 

for modified TIBC called snubber circuit, this helps the 

system to work even under low load conditions. 

Conventional system is not applicable for low load 

application because at some instants the output capacitor 

can’t give voltage to the load, but the inductors are storing 

energy. The circuit diagram of conventional system is 

shown in fig 6. 
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 Fig. 6 Conventional Two Inductor Boost Converter 

 

The modified TIBC is shown in fig 7. In this there is a 

snubber circuit formed by [8] two diodes and a series 

capacitor is the solution for the drawback of conventional 

TIBC. This snubber circuit can deliver the stored energy 

in the inductors to the output side at low power 

application.

 
Fig. 7 Circuit of Modified Two Inductor Boost Converter 

 

The entire proposed system is simulated in MATLAB and 

output waveforms are analyzed. The entire system 

includes the solar panels for energy production, the 

converter for boosting the voltage and the three phase 

motor. 

 

IV.MATLAB SIMULATION  

In the MATLAB Simulink first developed is the 

modified TIBC and the model is shown in figure 8. 

 
Fig.  8.  MATLAB Model of Modified TIBC 

 

 

From the figure the output RMS value obtained is 

274.5 V for a input of 10V is shown. The input and output 

waveforms voltage waveforms are shown in figure 9 and 

10. 

 
Fig 9 Input Voltage of Modified TIBC 
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The entire system is developed in MATLAB and it is 

shown in figure 11. Here in this figure the input supply to 

the boost converter is given from the solar panel.  The 

parameters of solar panel is shown in the table I.

                           Fig 10. Output Voltage of the Modified TIBC 

 

 
Fig.11 MATLAB model of the Full System 

 

Table I- Solar panel Parameters 

Short circuit Current 5.45 

Open circuit Voltage  22.3 x 3 

Current at Pmax 4.95 

Voltage at Pmax 17.2 x 3 

 

The MATLAB model of solar panel is shown in figure 

12. In this figure the output voltage obtained is 17.1 and 

the output power is 68.833 

 
Fig. 12 MATLAB model of Solar Panel 
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Fig.13 Output Voltage of panel 

 

 

 

The Simulation output voltage wave form and the 

power for the panel is shown in figure 13 and 14. The 

change in both waveforms is due to the change in solar 

insolation. 
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Fig.14 Output Power from the panel 

 

The final system is simulated for a time of 1 second and 

the switching frequency here designed for the converter is 

100 KHz. Here a PI control is used for the feedback 

control, [10] because then only the system will work 

properly. The waveforms obtained after the simulation of 

Torque, Speed, and Stator current all are shown in the 

results. Here the conversion of dc to three phase Ac 

voltage is done by a three phase inverter. The machine is 

5.4HP, 400 V, 1430 rpm. 

The speed graph is shown in figure 15 and from the figure 

the speed is constant for a time of 0.5 sec after that a 

torque is applied to the motor thus the speed will decrease. 
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Fig 15 Speed Waveform of Entire system 

 

 
Fig 16 Torque Waveform of Entire system 

 

The simulation output of torque is shown in figure 16, 

here the red line is the input torque applied to the system 

and the green lines is the output torque obtained. The 

changes taking place at 0.5 sec is due to the effect of 

torque applied. The stator current output is shown in 

figure17, the variations in the wave form is due to the 

presence of torque 

 

 
Fig 17 Stator Current Waveform of Entire system 

 

V CONCLUSION 

 

Solar Water Pumping System is wide popular now a 

days and the converter for boosting this voltage is 

developing[11]. Here the entire system is developed in 

MATLAB and the results are analyzed. Thus a new 

converter called Modified TIBC is designed and the 

waveforms show smooth running when connected to load. 

The software implementation can be implemented as 

hardware, and the application is more efficient, entire 

system is ecofriendly one and low cost. 

 

REFERENCES 

[1] B. Eker, “Solar Powered Water Pumping Systems,” Trakia 
Journal of Sciences Vol. 3, No.7, pp7-11, 2005. 

[2] Joao Victor Mapurunga Caracas, Muis Felipe Moreria 
Teixeira, “Implementation of a High Efficiency, High 
Lifetime, and Low Cost Converter for an AutoNomous 

Photovoltaic Water Pumping System”, IEEE Transactions 
of Industry Applications, Vol.50, No.1 Jan/ Feb 2014. 

[3] Yungtaek Jang and Milan M Jovanovic, “New Tand wo 
Inductor Boost Converter with Auxiliary Transformer”, 
Delta Productions 0-7803, 2002. 

[4]  Yungtaek Jang and Milan M Jovanovic, “Two Inductor 
Boost Converter”, IEEE Transactions on Power Electronics, 
Vol.19 No.1 Jan 2004. 

[5] Aswathi Unni, Mini V P, “ An efficient Solar Powered 
Induction Motor Drive System”, International Conference 
on Control, communication, 19-21 Nov 2015 

[6] E. Kanniga, G. Abirami Sri, M.Sundhararajan , “ 
Implementation of a High Efficiency and Low cost 
Converter with Analog MPPT Using Photovoltaic Water 
Pumping System for Agriculture” , International Journal of 
research in Electronic and Communication Technology, 
Vol.2 issue 6, Nov- Dec 2014 

[7] X.Felix Joseph and Dr. S. Pushpa Kumar, “Design and 
Simulation of a PI Controlled Soft Switched Front  end 
converter for SRM”, International Journal of Computer 
Applications, Vol.34 No.10 Nov 2011 

[8] Ram Naresh Bharti and Rajib Kumar Mandal, “Modeling 
and Simulation of Maximum Power Point Tracking for 
Solar PV System using Peturb and observe Algorithm”, 
International Journal of Engineering Research And 
Technology, ISSN 2278-0181, Vol. 3 Issue 7 July 2014. 

[9] Mahesh Gowda N M, Yadu Kiran and Dr.S.S 
Parthasarthy,”Modelling of Buck DC-DC Converter Using 
Simulink” , International Journal of Innovative Research in 
Science, Engineering and Technology, ISSN 2319-8753 
Vol.3 Issue 7 July 2014. 

[10] Sateesh Kumar, Chandra Sekhar, Sambasiva 
Rao,”Implementation of PWM Soft Single Switched DC-
DC Converters with Coupled Inductors”, International 
Journal of Innvovative Research, Vol.15 No. 1(41) March 
2014 

[11] K. Rajalakshmi and S.P. Karthick,”Design and analysis of 
high frequency switched full bridge DC-DC Converter for 
ups in telecommunication applications”, International 
Journal of Engineering Trends and Technology (IJETT), 
Vol.4 Issue 4, April 2013 

[12] A.Manikandan and N.Vadivel,”Design and Implementation 
of Luo Converter for Electric Vehicle Applications”, 
International Journal of Engineering Trends and 
Technology(IJETT), Vol.4 Issue 10-Oct 2013  

  
 

 

 

 

 

 

 

 


