
DETAILED PROJECT REPORT  

ON  

SOLAR OPERATED WATER PUMP 

 

Nature of Business Solar Operated Water Pump 

Capacity 1 HP DC Surface (Normal Controller) 

Constitution Individual 

Cost of Project 1,24,270.00 

Loan From Bank 82,331.00 

Promoter Contributions 12,427.00 (Say 10.90%) 

DSCR Ratio  

Term 7 Years 

Project Outlook Feasible 

 

1. INTRODUCTION: 

 

A solar-powered pump refers to a mechanized water pumping system 

that derives its operating power exclusively from renewable energy 

sources, primarily electricity generated through photovoltaic (PV) solar 

panels or, where applicable, thermal energy harnessed from concentrated 

or collected solar radiation. This form of energy generation functions 

independently of conventional electricity supply mechanisms such as the 

public utility power grid or fossil fuel-based sources, including but not 

limited to diesel-powered generators or engines. 

 

The utilization of solar-powered pumps offers a range of economic and 

environmental advantages. From a financial perspective, such systems 

entail significantly lower operating and maintenance costs over their 

lifecycle, given the absence of fuel requirements and the minimal 

mechanical wear and tear typically associated with conventional internal 

combustion engine (ICE)-based systems. This makes them particularly 

suitable for cost-sensitive and resource-scarce settings. 

 



From an environmental standpoint, solar-powered pumps produce 

negligible carbon emissions, do not contribute to air or noise pollution, 

and significantly reduce the dependency on non-renewable energy 

sources. As such, their adoption aligns with sustainable development 

objectives and government policies promoting clean and green energy 

infrastructure. 

 

Moreover, the deployment of solar pump systems is especially 

advantageous in rural, agricultural, or remote regions where access to 

grid electricity is either unavailable, inconsistent, or economically 

infeasible. In such areas, solar-powered pumps ensure reliable water 

supply for irrigation and domestic use, thereby improving agricultural 

productivity, supporting livelihoods, and contributing to long-term rural 

development. 

 

In view of the foregoing, solar-powered pumps represent a technically 

viable, economically efficient, and environmentally responsible alternative 

to traditional grid-connected or diesel-powered water pumping systems. 

 

2. MAIN COMPONENTS REQUIRED FOR SOLAR WATER PUMP 

PROJECT: 

 

A photovoltaic (PV) solar-powered pump system is a renewable energy-

based water pumping mechanism comprising the following principal 

components: 

 

 The Pump (which may be submersible or surface-mounted 

depending on site-specific requirements); 

 

 The Controller (also known as the pump drive or solar pump 

inverter); and 

 

 The Photovoltaic Solar Panels (the primary source of electrical 

energy for system operation). 



 

It is pertinent to note that the solar panels constitute the major portion of 

the capital cost of the system, often amounting to approximately 80% of 

the total investment. The appropriate capacity or size of the PV array is 

directly contingent upon three critical factors: 

(a) the rated capacity and operational specifications of the pump unit, 

(b) the daily volumetric water requirement measured in cubic meters per 

day (m³/day), and 

(c) the average solar irradiance or insolation levels available at the 

installation site. 

 

The controller serves a dual technical function. First, it facilitates power 

optimization by aligning or regulating the electrical power output from 

the solar panels with the input power demand of the pump, thereby 

ensuring efficient energy transfer. Second, it provides protective 

functionality, including automatic disconnection of the system in 

instances where input voltage falls below or exceeds the permissible 

operating voltage range of the pump. This feature, commonly known as 

low voltage or overvoltage protection, contributes significantly to 

enhancing the operational longevity of the pump unit and reduces the 

frequency and cost of maintenance interventions over time. 

 

With respect to motor specifications, the driving motor used in a solar-

powered pump system may be designed to operate on either direct 

current (DC) or alternating current (AC), depending upon the system 

configuration. In scenarios where an AC motor is employed, the 

incorporation of an inverter becomes necessary. This inverter functions 

to convert the direct current (DC) output of the photovoltaic panels into 

alternating current (AC) compatible with the motor's operational 

requirements. 

 

It is further emphasized that the design and capacity of both the solar 

panel array and the inverter must be appropriately calibrated and scaled 

to accommodate the inrush current characteristics typically associated 

with the startup phase of AC motors. Failure to account for such 



electrical load dynamics may result in system inefficiencies or premature 

equipment failure. 

 

 

3. WATER PUMPING 

 

Solar-powered water pumping systems, operating through photovoltaic 

(PV) technology, are recognized as renewable energy-based solutions 

capable of delivering water for multiple purposes, including drinking 

water supply, livestock consumption, and agricultural irrigation. These 

systems are particularly suitable for small-scale or community-managed 

irrigation projects, especially in rural and remote areas where access to 

conventional grid electricity is either unavailable or economically 

unfeasible. 

 

In such decentralized applications, solar PV pumps offer a reliable, 

sustainable, and low-maintenance alternative to traditional water 

pumping systems. However, in the case of large-scale irrigation 

operations, the volume of water required is significantly higher, which 

consequently necessitates a proportionally large solar PV array to meet 

the higher energy demand. 

 

Given that irrigation requirements are typically seasonal, the installation 

of an oversized PV system may result in excess energy generation during 

non-irrigation months, leading to underutilization of the system and a 

decrease in its overall efficiency and cost-effectiveness. 

 

In India, solar photovoltaic water pumping systems are widely deployed 

and promoted for use in both agricultural irrigation and the supply of 

drinking water, particularly in areas where conventional infrastructure is 

lacking. These systems support the broader objectives of sustainable 

energy adoption, enhancement of rural water access, and climate-

resilient agricultural practices in line with national policies and 

development goals. 

 



4. SOLAR WATER PUMP PROJECT SYSTEM FOR SMALL IRRIGATION 

PROJECTS 

 

Energy constitutes an essential and strategic input for the overall 

economic development and social upliftment of a nation. In this context, 

the Republic of India is abundantly endowed with renewable energy 

resources, particularly solar energy, which holds significant potential to 

address the country’s growing energy demands in a sustainable and 

environmentally responsible manner. 

 

A substantial segment of the population, especially in rural and remote 

regions, remains either unserved or underserved by the national power 

grid. In such areas, individuals are often compelled to rely on fossil fuel-

based alternatives, such as kerosene and diesel, to meet their basic 

energy requirements. This dependence not only imposes a significant 

recurring financial burden—particularly on economically weaker sections 

of society—but also contributes to environmental degradation and 

health-related risks. 

 

Even in rural areas that have been connected to the centralized electricity 

grid, the quality, reliability, and consistency of power supply remain a 

serious concern. Farmers, in particular, face critical challenges during 

peak agricultural seasons, as the intermittent and erratic electricity 

supply severely impacts irrigation and crop productivity. The need for a 

continuous, stable, and reliable source of energy for agricultural 

operations remains a matter of significant policy and developmental 

concern. 

 

India receives an estimated 5,000 trillion kilowatt-hours (kWh) of solar 

energy per annum, with an average daily solar energy incidence ranging 

between 4 to 7 kilowatt-hours per square meter (kWh/m²). This solar 

resource availability far exceeds the nation’s current total annual energy 

consumption. Furthermore, a majority of geographical regions across 

India experience 250 to 300 days of clear sunlight annually, thereby 



establishing solar energy as a technically viable and geographically 

widespread energy solution for most parts of the country. 

 

In light of the above, decentralized renewable energy systems, 

particularly those based on solar energy, represent a pragmatic and 

scalable alternative to grid-based electrification. These systems utilize 

locally available, inexhaustible resources and are especially suitable for 

remote and inaccessible areas where the extension of grid infrastructure 

is either not feasible or not economically viable. 

 

Solar energy, due to its virtually infinite availability, non-polluting 

nature, and free access, is universally recognized as a clean and 

sustainable energy source capable of meeting the long-term energy needs 

of humanity. Growing concerns regarding the rapid depletion of fossil 

fuels, their escalating costs, and the adverse environmental impacts of 

conventional energy sources have catalyzed a significant global and 

national interest in the widespread development and deployment of solar 

power technologies. 

 

For the effective planning, design, and implementation of solar energy 

systems at any given location, it is imperative to obtain and analyze 

comprehensive and location-specific solar resource data. Such data must 

include, inter alia: 

 

(a) the intensity of solar radiation, 

(b) the spectral distribution of sunlight, 

(c) the incident angle of solar rays, and 

(d) the frequency and duration of cloud cover, 

all measured as a function of time. 

 

This data forms the basis for technical feasibility assessments, system 

sizing, performance simulations, and economic evaluations, and is 

critical to optimizing the design and efficiency of solar energy systems 

tailored to specific regional and environmental conditions. 

 



5. SOLAR ENERGY FOR AGRICULTURE 

 

The demand for electrical energy in India, particularly in the agricultural 

sector, is increasing at an exponential rate and has significantly 

outpaced the available supply. This growing energy deficit presents a 

serious challenge to the sustainability of agricultural operations, which 

are inherently dependent on both direct and indirect energy inputs. 

Agricultural productivity is intrinsically linked to the availability, 

affordability, and reliability of energy supply, and therefore, it is 

imperative that policy interventions are formulated and implemented to 

strengthen this interdependence in a manner that serves the interests of 

the farming community. 

 

In order to realize meaningful and inclusive rural development, it is 

essential that energy inputs are made adequately and consistently 

available in rural and agrarian regions. Achieving this objective 

necessitates nationwide efforts to promote and harness renewable 

sources of energy, with particular emphasis on solar energy, which 

remains vastly underutilized relative to its potential. 

 

A significant portion of the rural population, especially those residing in 

remote and geographically isolated areas, continues to be excluded from 

access to conventional grid-based electrification. The financial and 

infrastructural burden associated with extending high-tension utility grid 

lines to sparsely populated and distant agricultural zones is prohibitively 

high, making such endeavors economically unviable for the Government 

in many cases, particularly when intended to meet seasonal or low-

density agricultural electricity loads. 

 

In this context, the promotion and deployment of solar-powered water 

pumping systems, integrated with water conservation measures and 

scientific agricultural practices, assume critical importance. These 

systems offer a sustainable and decentralized energy solution that can 

contribute to the optimal utilization of available water resources and 

provide small and marginal farmers with reliable access to irrigation, 



thereby supporting agricultural resilience and long-term rural livelihood 

security. 

 

To ensure the success and scalability of such interventions, there is an 

urgent need for inter-sectoral collaboration. This collaborative approach 

should encompass all relevant stakeholders, including the Government 

(at both central and state levels), financial institutions and banks, 

community-based organizations (CBOs), non-governmental organizations 

(NGOs), and the private sector. The design and implementation of 

appropriate institutional mechanisms are essential to facilitate this 

cooperation and to enable effective coordination between the agriculture 

and energy sectors, which are inextricably linked in the context of rural 

development. 

 

The establishment of such frameworks would not only enhance resource 

efficiency and service delivery but also promote innovation, reduce 

systemic gaps, and accelerate the achievement of national objectives 

related to sustainable agriculture, renewable energy adoption, and 

equitable rural development. 

 

6. PHOTOVOLTAIC POWER GENERATION 

 

Photovoltaic cells, widely referred to as solar cells, are semiconductor 

devices that convert sunlight—specifically the light portion of the solar 

spectrum—directly into electrical energy using the photovoltaic effect. 

This effect occurs when photons from sunlight strike the surface of the 

cell, exciting electrons and generating an electric current. Typically made 

from silicon or other semiconductor materials, photovoltaic cells are 

assembled into modules and panels to produce larger quantities of 

electricity suitable for various applications, ranging from small-scale 

residential setups to large-scale solar farms. 

 

The global adoption of photovoltaic technology has seen exponential 

growth over the past two decades, making it one of the most rapidly 

expanding renewable energy sources in the world. This rapid expansion 



is driven by a combination of factors, including increased environmental 

awareness, international climate commitments, advancements in 

material science, and significant reductions in production and 

installation costs. In fact, the cost per watt of solar-generated electricity 

has decreased dramatically, making it more competitive with traditional 

fossil fuel-based energy sources. 

 

One of the most promising aspects of photovoltaic technology lies in its 

potential to revolutionize energy access in rural and underdeveloped 

regions, particularly in developing countries. Many of these areas suffer 

from unreliable or non-existent grid infrastructure, leading to energy 

poverty that hampers economic and social development. Photovoltaic 

systems, being modular and decentralized, can be installed virtually 

anywhere sunlight is available, making them ideal for off-grid 

electrification. They require minimal maintenance, operate silently, and 

produce no emissions during operation, further enhancing their 

suitability for sustainable rural development. 

 

Large-scale manufacturing of photovoltaic cells has reached a point 

where economies of scale are significantly lowering costs. 

Simultaneously, ongoing research and development in next-generation 

solar technologies—such as perovskite solar cells, bifacial panels, and 

tandem structures—promise to further enhance efficiency, durability, 

and affordability. Innovations in energy storage systems and smart grid 

integration are also playing a crucial role in making solar energy more 

consistent and reliable, even in regions with variable sunlight. 

 

As the global community continues to prioritize sustainable development 

and climate resilience, photovoltaic technology is poised to play a central 

role in transforming the energy landscape. In rural areas of developing 

nations, the integration of photovoltaic systems can catalyze 

improvements in healthcare, education, agriculture, and small-scale 

industry by providing a stable and clean source of electricity. With 

supportive policies, investment in infrastructure, and continued 



technological innovation, solar energy can become a cornerstone of 

inclusive and sustainable rural development worldwide. 

7. PROJECT JUSTIFICATION 

Before the Installation of the Solar Operated Water Pump: 

a. Dependence on Traditional Electric Pumps with Temporary Grid 

Connection: 

 

Before the deployment of the Solar Operated Water Pump, water 

extraction for irrigation and other needs was carried out using 

conventional electric pumps that operated on temporary electrical 

connections. These connections were not permanent and were often 

sanctioned on a seasonal or ad-hoc basis, which made the entire system 

fragile and unreliable. The temporary nature of the connection meant 

that farmers had limited control over when and how much water could be 

extracted, often resulting in inefficient water usage and poor agricultural 

output. 

 

b. Restricted Power Availability and Operational Limitations: 

 

These electric pumps were entirely dependent on the local power grid, 

which in most rural areas operates on a fixed and often inconvenient 

schedule—most commonly during night hours. This fixed timing posed a 

significant hurdle, as the water was needed during the day for irrigation, 

livestock, and domestic usage. Furthermore, the rural grid infrastructure 

is frequently unreliable, with unannounced power cuts, voltage 

fluctuations, and occasional complete blackouts. As a result, the timing 

of water availability rarely matched actual demand, which had a direct 

negative impact on crop health and farm productivity. 

 

When power was not available from the grid, farmers had no choice but 

to resort to alternative methods to operate the pumps—primarily using 

diesel generators. While this ensured continuity of irrigation, it came at a 

heavy financial cost. Diesel prices are volatile and generally high, making 

fuel-based pumping significantly more expensive than grid electricity. 

Additionally, the use of diesel contributes to increased greenhouse gas 



emissions, local air pollution, and environmental degradation. The noise 

and maintenance requirements of diesel engines further added to the 

operational burden on farmers. 

 

c. Complete Lack of Electricity in Some Cases—Dependence on 

Diesel Pumps: 

 

In a considerable number of cases, especially in remote or underserved 

rural areas, farmers lacked any form of electrical connection altogether. 

These beneficiaries were completely excluded from the electric grid and 

had no access to public power infrastructure. For such farmers, 

irrigation was entirely dependent on diesel-powered pumps. This method 

is not only capital-intensive—due to the recurring costs of diesel, engine 

oil, and maintenance—but also labour-intensive, as pumps need to be 

manually operated and monitored. The high input cost of fuel-based 

irrigation directly reduces farmers’ net income and discourages them 

from cultivating water-intensive or high-yield crops, thereby restricting 

agricultural growth and sustainability. 

 

After the Installation of the Solar Operated Water Pump: 

 

a. Harnessing the Sun as a Clean, Consistent, and Cost-Free Source 

of Energy: 

 

The installation of the Solar Operated Water Pump has brought about a 

paradigm shift in the way water is accessed and utilized for agriculture 

and daily needs. Solar energy, an abundant and renewable resource, is 

now being harnessed through photovoltaic panels to generate electricity 

required to operate the pump. The system captures solar radiation 

during the day and directly powers the water pump without any 

intermediate fuel or grid requirement. Since sunlight is naturally 

available for several hours every day in most regions, the availability of 

energy for pumping water has become consistent and predictable. 

 

 



 

b. Independence from the Grid and Elimination of Power Supply 

Uncertainty: 

 

The most significant benefit of the solar pump system is the complete 

elimination of dependency on the conventional electricity grid. Farmers 

and users are no longer constrained by the fixed and inconvenient 

schedule of grid supply. The solar pump begins operation as soon as 

there is sufficient sunlight, which is usually early in the morning, and 

continues throughout the day. This ensures maximum utilization of 

daylight hours for pumping water, aligning perfectly with the actual 

water demand pattern for irrigation and other uses. With this autonomy, 

the unpredictability and anxiety associated with power availability have 

been completely removed. 

 

c. Efficient Water Storage and Availability Round-the-Clock: 

 

The solar pump gradually fills the overhead or ground-level water storage 

tanks throughout the day. This continuous operation allows the system 

to maintain adequate water reserves to sustain overnight requirements, 

even in the absence of sunlight. Whether for irrigation, cattle feeding, or 

domestic use, water is now reliably available 24x7. This has significantly 

improved the efficiency of water distribution on farms, enhanced crop 

scheduling, and ensured that even water-intensive crops receive 

consistent hydration. 

 

d. Reduction in Operational Costs and Environmental Impact: 

 

The transition to solar-powered irrigation has resulted in a drastic 

reduction in operational expenses. There are no recurring fuel costs, and 

maintenance requirements are minimal compared to diesel or electric 

pumps. Over time, the capital investment in solar infrastructure pays for 

itself through savings on fuel and electricity bills. Moreover, since the 

solar system emits no greenhouse gases during operation, it contributes 



to environmental protection and supports the global agenda of 

transitioning towards low-carbon, climate-resilient agriculture. 

 

e. Socio-Economic Empowerment of Farmers: 

 

With access to a reliable and cost-effective water pumping solution, 

farmers are now in a better position to plan their cropping cycles, 

diversify their cultivation, and improve overall farm productivity. The 

reduction in energy costs leads to improved profitability and better 

livelihoods. Additionally, the time and labour saved from not having to 

manage diesel or erratic electric pumps can be redirected toward other 

productive activities. This transformation promotes not just agricultural 

sustainability, but also rural economic development, self-reliance, and 

energy independence. 

 

8. COST OF PROJECT 

Particulars Amount (Rs.) 

Solar Project Cost 1 HP DC Surface 1,24,270.00 

Total 1,24,270.00 

 

9. MEANS OF FINANCE 

Particulars Amount (Rs.) 

Cost of project 1,24,270.00 

Own Contribution 12,427.00 

Loan required from bank 82,331.00 

Percentage of promoter contribution (%) 10% 

 

10. ASSUMPTIONS 

This Project Report has been compiled based on the facts, figures, and 

information made available to us at the time of its preparation. It is 

important to note that the projections contained herein are indicative in 

nature and are based on certain assumptions outlined below. These 

projections do not constitute any form of certification, assurance, or 



guarantee regarding the actual results that may be achieved. No prediction 

or forecast is being made through this report, and the actual financial and 

operational outcomes may vary significantly depending on prevailing 

conditions and unforeseen circumstances at the time of implementation. 

While preparing the financial estimates and projections, the following 

assumptions have been adopted for the sake of standardization and 

uniformity: 

a) Inflationary Impact: The effect of inflation on cost and revenue 

projections has been deliberately excluded from the analysis to maintain 

simplicity and focus on core financial metrics. 

b) Bank Rate of Interest: It has been assumed that the applicable bank 

rate of interest for the purpose of financing and loan servicing is 8.3% per 

annum, consistent with the average prevailing rates during the assessment 

period. 

c) Depreciation/Amortization Rate: A uniform rate of 15% per annum has 

been applied for the calculation of depreciation and amortization on capital 

assets, in line with generally accepted accounting principles and applicable 

tax norms. 

d) Loan Repayment Structure: The Equated Monthly Installment (EMI) for 

the loan component has been calculated assuming monthly repayments over 

the tenure of the loan. 

In support of the above projections and assumptions, the following financial 

statements and charts are enclosed herewith and shall be deemed to form 

an integral part of this Project Report: 

a) Projected Balance Sheet – Outlining the estimated financial position 

over the projected period. 

b) Projected Profitability Statement – Presenting the expected income, 

expenses, and profit margins of the project. 

c) Debt Service Coverage Ratio (DSCR) Chart – Reflecting the project's 

ability to meet debt obligations based on projected earnings. 

d) Interest Chart – Providing a detailed breakdown of interest payments 

over the loan tenure. 



These documents are intended to provide a conceptual financial overview of 

the project under the given assumptions and must be interpreted 

accordingly. Stakeholders are advised to exercise due diligence and consult 

financial experts for decision-making purposes.  



PROJECTED BALANCE SHEET FOR SEVEN YEARS 

Particulars  Year 1   Year 2   Year 3   Year 4   Year 5   Year 6   Year 7  

Capital               

Op Capital 
       Add : beneficiery Share 
       Add : CFA  Subsidy  
       Add : Profit  
       Less : Withdrwal 
       Net Capital 
         
         
       Loan  Funds 
       Term Loan  
         
       Total Liabilities 
         
       Application of funds 
       Fixed Assets 
       Cash & Bank balance  
         
       Total Assets 
       

 

 

  



PROJECTED PROFIT & LOSS ACCOUNT FOR SEVEN YEARS 

Particulars  Year 1   Year 2   Year 3   Year 4   Year 5   Year 6   Year 7  

Revenue               

Yearly Saving Cost of Elec.Bill  
         
       Yearly Additional Profit due to 

increase in Production 
efficiency 

         
       Gross Receipts 
         
         
       Less : MPUVNL Service Charges 
       Total  Exps 
         
       Profit before Interest & Dep 
       Depreciation  
       Interest 
       Net Profit After Int & Dep 
       Receipts Form State Subsidy * 
        

  



DSCR FOR SEVEN YEARS 

Particulars  Year 1   Year 2   Year 3   Year 4   Year 5   Year 6   Year 7  

Net Profit Before Tax 
       Add : Depreciation 
       Add: Interest 
         
       Net Operation Income 
         
       Debt Repayment (EMI) 
         
       DSCR 
       Avg DSCR 
        

 

 

 

 

 

 

 

 

 

 

 

 

  



DETAILS OF BANK INTEREST AND AMOUNT PAYABLE AT END OF 

EACH YEAR. 

Year 
       Principal 
       Interest 
       Total Payment 
       Balance 
        

 


