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ABSTRACT 

 

ARTICLE INFO 

Due to the continuous decrease of the solar cells cost, photovoltaic energy is used in 

diverse applications. The most important one is the batteries-coupled water pumping 

system powered by photovoltaic generators. The use of batteries allows the system to 

deliver a constant water flow during the low light periods and night. With the increased 

use of this application, more attention has been paid to their optimum utilization. 

Micontrollers provide attractive features such as fast response, accuracy and good 

performance compared to the classical controllers. The photovoltaic pumping system is 

composed of a PV generator, inverter, batteries, AC motor and centrifugal pump. The 

surplus energy produced by PV panels during light hours charges the batteries and the 

batteries in turn supply power to the pump during backup energy. A simulation study is 

presented under variable weather conditions and the results show the effectiveness of 

the studied method. 
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I. INTRODUCTION 

 
The gap between demand and supply of electricity in India 

is not only huge, but widening by the day. Add to this, the 

grim facts that power and fuel prices are inexorably 

increasing and power supply, when available is also very 

erratic. Against this backdrop, renewable energy comes as 

the perfect answer. It is derived from natural processes that 

are recovered constantly and are sustainable in the sense that 

they can never run out and solar energy, the mother of all 

renewable energies is the ideal solution. It is a perfect 

combination of the 3 E’s: Energy, Ecology, Economy. 

 

The global energy crisis that is being experienced today has 

lead to the need for more energy efficient systems. Solar 

energy is an ideal form of energy with the features  of being 

environment friendly and substitute of decreasing energy 

resources. It is clean, non-exhaustible and available all over 

the world with varying intensity. Silicon - the main material 

used in manufacturing of solar cells - is the second-most 

plentiful element available on the earth. Thus, there is no 

problem of resource availability.  

 

 

 

 

A solar-powered pump is a pump running on electricity 

generated by photovoltaic panels or the radiated thermal  

energy available from collected sunlight as opposed to grid 

electricity or diesel run water pumps. The operation of solar 

powered pumps is more economical mainly due to the lower 

operation and maintenance costs and has less environmental 

impact than pumps powered by an internal combustion 

engine (ICE). Solar pumps are useful where grid electricity 

is unavailable and alternative sources (in particular wind) do 

not provide sufficient energy. Specially designed low-inertia 

motors fed by the MOSFET-based current-controlled 

voltage-source inverter (CC-VSI), provide desirable features 

such as high power-to weight ratio, high torque-to-current 

ratio, fast response and above all high operating efficiency. 

In this paper a system for solar energy operated water pump 

is designed and implemented. The solar pump system may 

designed on the basis of requirement of water. Parameter of 

system will be varied according to requirement. 
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II. PROPOSED WORK 

 

A solar pump uses power derived from sunlight that is 

converted into electrical power by Solar Photo Voltaic (SPV) 

modules, which give higher power output in the afternoons 

and lower power output in the mornings and evenings. As 

per the power requirement by water pump, a set point is set 

into the microcontroller to extract maximum power from 

solar panel. The water pump is submerged or centrifugal 

type pump which is used to pump the water from lower 

level to upper level. Water level sensors are used to sense 

the water level in tank. E.g. a standard 5 HP pump working 

on grid power/ diesel engine for, say 2.5 hours a day, may 

give the same water output in a day as a solar pump of 3 HP 

working for 8 hours using sunlight.  

 

This is an important fact for appropriate solar pump 

selection and application engineering. The most important 

parameters to select a solar pump are: how much daily water 

is needed, at what pump head, and at which location. The 

location is important because solar energy varies from 

region to region, and sizing of solar panels depends on the 

solar energy of a region. 

 

 

 
 

Fig.1 Block diagram of PV based water pumping system 

 

 

 

III. ADVANTAGES AND APPLICATION 

 

Advantages 

 

 It is simple, durable, and reliable. 

 Clean and efficient technology. 

 Long operation life (20 to 40 years). 

 Simple installation. 

 No fuel cost. 

 Electricity is not required. 

 Low labour and maintenance cost. 

 Ecofriendly. 

 Non-polluting. 

 

 

Disadvantages 

 

 Variable yields. 

 Water quality 

 Possibility of theft. 

 

 

Applications 

 

1. Water supply 

 

 Villages, schools, hospitals, homes etc. 

 Adivasi settlement and other  remote areas 

 

 Rural schemes 

 Resorts, hotels and farmhouse 

 Tribal welfare departments 

 Animal farms and poultries 

 

2.  Irrigation 

 

 Farms, fields and greenhouses 

 Government forest departments 

 Corporate/industry parks and gardens 

 Sprinklers and drip irrigation for agro-based 

industries 

 

3. Decorative and leisure 

 

 Fountains 

 Water parks 

 Swimming pool recirculation pumps, filter inlet 

pump 

 

 

IV. CONCLUSION 

 
In the Indian scenario standalone systems are gaining and 

increasing interest and they are becoming a very 

competitive solution, particularly because many sunny days 

are available throughs out the year. 

One of the most important applications of PV standalone 

system is for water pumping, in particular areas that have 

considerable amount of solar radiation and have no access to 

national grid. 

Photovoltaic based water pumping system is studied and 

presented. By effective designing of charge controller, 

Inverter and selecting solar array desired results can be 

obtained. 
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