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Abstract 
Nearly 60 % of rural schools don't have access to electricity and they depend on the traditional systems like bio-fuel or no electricity in the rural 
school. The need for energy in schools, primarily those schools that aren't connected to the electric grid. To apply renewable energy substantially to 
primary and secondary academies located in un-electrified areas. In areas where grid power is precious and unreliable, this companion can be used to 
examine other energy options to conventional power. The thing is to help the school directly assess a school’s energy requirements and cost-effective 
technologies to meet those requirements, and apply an effective structure to install and maintain the renewable energy system. The research study is 
to find out and provide electrification for rural schools by using Renewable energy initiated by the Government of India rural schools. Further study 
research is to calculate the energy demand for the school in Annapur village by providing the most needed lights, fans, and equipment for the school. 
Calculating the energy demand including occupancy, area of classrooms and other rooms, equipment, etc. The study concluded that to provide 
electricity as per demand load required for school in Annapur village through Renewable energy system with the help of government Assistance. 
 
Keywords: Renewable Energy, Rural school, Energy demand, School in Annapur village. 

1. Introduction 

1.1 Current State of Rural Schools  
 
A large proportion of schools in the developing world don't have access to introductory services, including running water, toilets, 
lighting, and in some cases, indeed the pencils and books so necessary to the process of education. Schools in pastoral communities are 
generally worse off than those located in civic areas, and those schools located in remote pastoral areas are the least favored of all. 
Renewable powers have a part to play in pastoral schools. Remote communities are frequently ideal spots for numerous RETs 
(renewable energy technologies) for two reasons (1) the advanced costs of providing conventional energy in these areas, and (2) 
reduced dependence on fuel and generator conservation. Renewable energy installation will help to reduce costs and it doesn’t harm 
the environment and it will reduce environmental pollution also. This provides long-term benefits, which, if completely estimated by 
decision-makers, could impact the choice of technology in favor of shaft (renewable energy) systems. 
 
The three important factors driving the selection of the applicable technology are the original natural resource, the size and timing of 
the electrical loads, and the cost of the colorful factors, including reactionary energy demand and the selection of appropriate 
renewable energy systems. 
 
The public Renewable Energy Laboratory’s (NREL’s) Village Power Program has been commissioned to help communicate the 
applicable part of renewables in furnishing pastoral educational electricity services. 
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1.2 Government Policies: 
 
 Demands for Grants, Ministry of New and Renewable Energy 
 
 Remote village electrification scheme by Ministry of New and Renewable Energy 
 
1.3 School Energy applications: 
 
The overall requirements of pastoral schools differ from the requirements of civic schools. In numerous remote rural schools, the 
schoolteacher, frequently accompanied by his/ her family, lives in residence, either directly in the academy structure or in an attached 
structure. 
Typical power requirements for rural school electrical applications.  
 

• Lighting 
• Fan 
• AC 
• Fridge (Canteen) 
• Oven (Canteen) 

 
2. Research Methodology:  

 Research Gaps 
• No any electricity facility in school. 
• No any provision of lights and fan in school 

 
Aim: 
To provide electricity through Renewable energy system in school of Annapur village with the help of government Assistance 
 
Objective: 

• To identify the problem faced by pupils due to lack of electricity in school 
• To provide electricity through Renewable energy system as per the demand load of school. 
• To identify the government agencies to help develop the self-sustainable village. 

 
Scope:  

• This research focuses on the study to provide the electricity in rural school through renewable technologies. 
• Scope is to calculate the energy demand in the school.  
• Further study is to incorporate the government policies of renewable energy to fulfill the required energy demand. 

 
Limitations:  

• The research will be limited to the study of school in rural area in Annapur village. 
• The study is focusing on the on-site electricity generation for school in Annapur village by providing hybrid solar PV system. 
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Fig 1: Research Methodology 

 
3. Literature Review  
3.1.1  Electricity in Rural area: 
 
It's generally said that the rural areas house up to 70% of India's population. Pastoral India contributes a large knob to India's GDP by 
way of agriculture, self-employment, services, construction, etc. In pastoral areas, agriculture is the prime source of livelihood along 
with fishing, cabin industriousness, earthenware, etc.  
  
Pastoral communities are suffering from colossal demand failures as the civil grids fall abruptly of their electricity demand. As of 
2017, over 1 billion people worldwide lack house electric power – 14 of the global population.  Electrification generally begins in 
metropolises and municipalities and gradationally extends to rural areas, still, this process frequently runs into obstacles in developing 
nations. Expanding the public grid is precious and countries constantly warrant the capital to grow their current structure. also, 
amortizing capital costs to reduce the unit cost of each hook-up is harder to do in smoothly peopled areas (yielding a high per capita 
share of the expenditure). still, rural communities will be suitable to reap considerable quantities of profitable and social development, 
if countries are suitable to overcome these obstacles and reach civil electrification. 
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Fig 2: World Electricity rate and Electricity Growth rate 

This graph shows the world rural electrification rate along with the electrification growth rate 1990–2016 and synthesizes data from the World Bank 
 
3.1.2 Electricity in Rural School: 

 
Indian education is in need of reforms, particularly from an infrastructural viewpoint. numerous schools run out of 
dilapidated and inapproachable structures with rooms that are frequently too small for class sizes. One limitation that affects 
pupils, especially in pastoral areas, is the lack of access to dependable electricity. And, its ramifications on education are 
tremendous. Lack of electricity can affect multiple educational parameters, similar as attendance, powerhouse rates and 
learning results. Electrification expenditures therefore have the capacity to transfigure the state of pastoral education. 
The availableness of electricity has always been an issue in pastoral areas. While the government lately reached its target of 
100 per cent electrification of townlets, this doesn't paint the full picture. First, the criteria for ‘electrification’ don't cover 
the extent to which homes in any given village have access to electricity. More importantly, the 100 per cent figure doesn't 
describe the quality or trustability of the electricity being handed — 50 per cent of pastoral homes witness 8 hours of power 
cuts a day. 
This lack of access to affordable, dependable and high- quality energy in pastoral areas directly affects education in a 
variety of ways. Access to electricity means that educators and pupils can use technology. This doesn't mean only 
computers; a device as simple as ceiling fan that provides ventilation on hot days can be the make- or- break decision that 
keeps a recalcitrant pupil in school. 
Indian education needs reforms, especially in terms of infrastructure. frequently, schools operate out of dilapidated and 
inapproachable structures with small classrooms. The lack of dependable electricity affects pupils, especially those in 
pastoral areas. The counteraccusations for education are huge. Attendance, powerhouse rates and learning issues can be 
affected by lack of electricity. Rural education can thus be converted through electrification efforts. 
Energy access in pastoral areas isn't affordable, dependable or of high quality. Teachers and pupils can use technology when 
they've access to electricity. Indeed, a simple ceiling fan can make a difference between a recalcitrant pupil staying in school 
on a hot day or not. 

 

 

Table no. 1: Average Load calculation for a rural primary school 
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3.1.3 Government Renewable energy scheme for rural school: 
 
The Jawaharlal Nehru National Solar Mission was launched on the 11th of January, 2010 by our former Prime Minister, Dr. 
Manmohan Singh. The Mission has set the ambitious target of planting,000 MW of grid-connected solar power by 2022 and 
aims at reducing the cost of solar power generation in the country through(i) long-term policy;( ii) large-scale deployment 
aims;( iii) aggressive R&D; and(iv) domestic production of critical raw stuff, elements and products. It has been featured to 
achieve grid tariff equality by 2022. 

 
3.1.4 The Prime Minister has emphasized the significance of the charge as: 

 
“The significance of this operation isn't just limited to giving large-scale grid-connected power. It has the implicit to give 
significant multipliers in our efforts for a metamorphosis of India's pastoral providence. formerly, in its decentralized and 
distributed usages, solar energy is beginning to light the lives of knockouts of millions of India's energy-poor citizens. The 
fast spread of solar lighting systems, solar water pumps, and other solar power-grounded pastoral applications can change 
the face of India's pastoral providence. We intend to significantly expand similar operations through this operation. As a 
result, the movement for decentralized and expanded industrialization will acquire an added instigation, an instigation that 
has not been seen earlier. ” 
The Jawaharlal Nehru National Solar Mission aims to establish India as a global leader in solar energy, by creating the 
policy conditions for its large-scale prolixity across the country as rapidly as possible. For this purpose, the Mission has 
embraced a 3- phase approach to the 11th Plan and the first period of the 12th Plan (up to 2012- 13) has been considered 
Phase 1, and the remaining 4 years of the 12th Plan (2013- 17) are included as Phase 2, and the 13th Plan period (2017- 22) 
is imaged as Phase 3. An evaluation of progress, review of capacity, and targets for after phases, grounded on arising cost 
and technology trends, both domestic and global, would be accepted at the end of each plan period, and mid-term during the 
12th and 13th Plans. 

The targets of JNNSM are briefly captured below: 
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Table no. 2: JNNSM capacity addition target 

S No. Segment Target for Phase1 Cumulative Target for Phase2 Target for Phase 3 

1. Utility Grid Power including 
rooftop 

1,000-2,000 MW 4,000-10,000 MW 20,000 MW 

2. Off-grid Solar applications 200 MW 1000 MW 2000 MW 

3. Solar collectors 7 million sq. meters 15 million sq. meters 20 million sq. 
meters 

 

 
Fig 3: Percentage un-electrified schools across different states in India as of September 2014 
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Table no. 3: Average Load calculation for a rural primary school 

 

 

3.2 Case Studies: 
 
3.2.1 Local government of Tamilnadu provides Solar power for school 
 
The megacity of a remote city in Tamil Nadu got a 3kWp capacity rooftop solar power system installed across 14 schools in 
the city. These systems produce enough energy during academy hours to run fans and lights and also help to operate motors 
to store water in overhead tanks for drinking and restroom use. The extra power generated back to the grid and the school’s 
benefit through the net metering systems. (Source Fischer, 2014) 
 
3.2.2 Schools in Tamil Nadu provided solar energy 
 
Two government schools in Kancheepuram, Tamil Nadu, have installed Rooftop Solar Power Generation Plants. Rani 
Annadurai Municipal Higher Secondary School has set up a 3 kV plant that can produce 2100 watts, while the government 
Middle School has installed a 2 kv one. alike systems will be installed in 6 further schools at an estimated cost of Rs47.25 
lakh. (Shruti Nagpal/ 0452 pm on 16 Jul 2015, Thursday) 
 
3.2.3 The Anjana Vidyakendra School in rural India case study 
 
This design will use solar panels to give good energy to academy children in pastoral India, therefore giving them better 
access to lighting, ultramodern technology(computers), and educational opportunities. 
 
3.3.1 Challenge 
 
The Anjana Vidyakendra School in rural India provides education to children who would else lack access to it. 
Unfortunately, the school suffers from severe electricity dearths and is frequently only on the power grid for several hours 
per day. With similar inconsistent access to power, children frequently don't have the light needed to study duly, and the 
school’s aim of creating a computer lab for enhanced education chances isn't feasible. 
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3.3.2 Result 
 
Enforced a plan to install solar panels at the school. With the money raised so far, the solar panels have been installed and 
the energy generated is furnishing the school with enough electricity to constantly power 20 computers, which will help 
further the children's education. We're nowadays raising finances to finish the classroom lighting. The bottommost line is if 
access to ultramodern information technology is pivotal to the educational and profitable commission, so is access to 
energy. 
 
3.2.4 Kasai village, Madhya Pradesh (biomass for electricity) 
 
Kasai is a remote, forestland- borderline Adivasi(ethnical) village with 55 houses and a population of 392. It isn't connected 
to the grid. The village is endowed with abundant biomass resources in the form of wood (from forestlands and cropland), 
crop leavings, cattle dung, and oil seeds. Since 2005, the Government has been supporting a design in the village to induce 
electricity from a small, 10 KW biomass plant. (MNRE is funding eleven similar designs in Madhya Pradesh.) Although the 
government-funded 100 of the capital costs, the design is being managed by the original community, with some specialized 
support from the local Forest Department. For case, villagers are responsible for gathering biomass for the plant and 
collecting it. 120 a month from each house (£1.55 p) to meet the plant’s operating and maintenance costs. 
 
In addition to the maintenance charge, there's a user charge, grounded on the amount of electricity and energy consumed. A 
village panel comprising 11 members, five of whom are women, has been constituted to oversee the operation. 
 
The plant generates all the lighting for houses, schools, and roads, has enabled music systems and TV to be installed in the 
village for entertainment, and inventories electricity for a flour mill, water pumping, and a milk-chilling unit. 
 
3.3 Suggestion/ Provision 
• Provision of electricity through Renewable energy system as per the demand load of school in Annapur village. 
• Annapur village is located in Shirur taluka, Punedistrict, Maharashtra, India. 

    For the provision of Solar PV system for school in Annapur village. We have calculated the required electricity as per       
the Rooms and population.  

Following table mentioned the require wattage for electricity 
 

Table no. 3: Required LED lights and Fans as per room area for School 

No. Room Name 
Total 
area 

(Sq.ft.) 

Room 
Height 

(m) 

Required 
Lux level 

as per 
room 

Required 
Wattage 

Required 
Fan "30" 

Required 
Wattage 

TOTAL 
KW/HR 

REQUIRED 
BY LIGHTS 

TOTAL 
KW/HR 

REQUIRED 
BY FANS 

1 
Reception, 
Waiting & 
Admin area 

529.93 3.2 9850 105.07   
0 0.105066667 0 

2 Principals 
Cabin 260.93 3.2 4850 51.73 3.3 117.084 0.051733333 0.117083974 

3 Vice Principals 
Cabin 260.93 3.2 4850 51.73 3.3 117.084 0.051733333 0.117083974 

4 Staff Room 529.93 3.2 9850 105.07 6.8 237.7891 0.105066667 0.237789103 
5 Classroom  529.93 3.2 184687.5 1970.00 6.8 237.7891 1.97 0.237789103 

6 Common 
Toilet (men) 234.57 3.2 9810 104.64   0 0.10464   

7 
Common 

Toilet 
(women) 

234.57 3.2 9810 104.64   
0 0.10464   
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8 Stationary & 
XEROX shop 234.57 3.2 4360 46.51 3.0 

105.2549 0.046506667 0.105254872 
9 Staircase 140.96 3.2 7860 83.84   0 0.08384   

10 Lift 34.43 3.2 1440 15.36   0 0.01536   
  Staircase 140.63 4.2 7842 109.79   0 0.109788   
  Lift 34.32 5.2 1435.5 24.88   0 0.024882   

11 Chemistry Lab 430.40 3.2 10000 106.67 5.5 193.1282 0.106666667 0.193128205 
12 Physics Lab 430.40 3.2 10000 106.67 5.5 193.1282 0.106666667 0.193128205 
13 Bio Lab 430.40 3.2 10000 106.67 5.5 193.1282 0.106666667 0.193128205 
14 Canteen  927.73 3.2 21555 229.92 11.9 416.2878 0.22992 0.416287846 
15 Kitchen 117.61 3.2 2732.5 29.15 1.5 52.77228 0.029146667 0.052772282 
16 Storage 117.61 3.2 1639.5 17.49 1.5 52.77228 0.017488 0.052772282 

17 Canteen Toilet 
(men) 39.38 3.2 549 5.86 0.5 17.67123 0.005856 0.017671231 

18 Library 1076.00 3.2 25000 266.67 13.8 482.8205 0.266666667 0.482820513 

19 Computer 
room 279.76 4.2 3900 54.60 3.6 125.5333 0.0546 0.125533333 

20 Toilets 1 34.75 5.2 549 9.52   0 0.009516   
21 Toilets 2 34.75 6.2 549 11.35   0 0.011346   

22 Multipurpose 
hall 1659.62 3.2 30848 329.05 21.3 744.7024 0.329045333 0.744702359 

Total 30463.07   373967 4046.84133 93.9 3286.945 4.046841333 3.286945487 
 

Table no. 4: Required LED lights, Fans and AC as per room area for School 

Proposed lighting and AC wattage 

  

Name Wattage/hr 

No. of Fixtures 

No. of Floors Total 
wattage/hr 

1 LED Tube 15 117 0 1.755 

2 LED bulb 9 32 0 0.288 

3 Fan 78 58 0 4.524 

Total 6.567 

      Total Wattage per day = 6.560 X 6 = 39.3 W/day 

      Total Wattage per year = 39.3 X 220 = 8659 W/year 

      Total required wattage per year is 8659 W 
Hence, we need to provide Solar PV system as per requirement  
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Provision of Hybrid Solar system: 
 
A hybrid solar system is a combination of on-grid and off-grid types of solar systems. Hybrid solar system include solar 
batteries and can also be connected to the utility grid. With this system we can store the extra electricity in these solar 
batteries and also can export to the On-grid system.  
Specifications of 5kW Hybrid System 
Table no. 5: The detailed specifications of the 5kW hybrid solar system is mentioned below: it includes price, warranty, and 
other detailed specifications, are listed below. 

Particulars Description 

Solar System 
Capacity 

5kW 

Solar Panel 335 Watt 

No. of Module 15 Nos. 

Type of Solar Panel Mono/Poly 

Efficiency Up to 19% 

Warranty 25 Years 

Solar Inverter 5kVA 

Inverter Type Hybrid Solar Inverter 

Technology MPPT 

Maximum DC Input 5 kW 

Voltage 24V 

Efficiency 97% 

Warranty 5 Years 
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Solar Battery  8 Nos. 

Technology Tall Tubular Solar Battery 

Battery Type C10 

Capacity 150Ah 

Voltage 12V Each 

Warranty 5 Years 

Other Accessories Junction Box, AC/DC Cable, Fasteners, Cable Tie, Crimping Tool, Earthing Kit, Lighting 
Arrestor 

Selling Price Rs.3,83,999 (Inclusive of all taxes) 

Recommended Load And Power Backup with 5kW Hybrid Solar System 
Following appliances can run on a 5kW hybrid solar system. 

Table no. 6: Load recommendations/combinations, as well as the battery backup mentioned in the table below:   

Home Appliances Load Capacity Backup Time 

8 LED Lights + 2 Fan + 2 Ton AC + 1 Fridge 4000 watts 5 Hours 

12 LED Lights + 6 Fan + 2 Cooler + Fridge + 1 TV 2500 watt 8 Hours 

12 LEDs + 6 Fan + Fridge + Washing Machine + 1 
Cooler 

2000 watt 12 Hours 

5kW Hybrid Solar System: 
 

• The average generation capacity of 5kW solar system is 20 units/day. 
• Electricity Generation per month: 20 units x 30 days = 600 units/month &, 
• Electricity Generation per month: 600 units x 12 months = 7,200 units/year. 
• There is a 5 years warranty for the complete system and 25 years for the solar panel. 
• Solar Net Metering applies only to hybrid and on-grid solar system. 
• There is up to 40% subsidy on solar for hybrid & on-grid solar systems. No subsidy is available for off-grid solar 

systems. (Source: Kenbrook solar) 
 
Electrical layout generated for placement of Lights and fans 
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Figure 4: Ground floor Electrical plan 

 

 
Figure 5: First floor Electrical plan 
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Figure 6: Second floor Electrical plan 
 
 

 
Figure 7: Roof plan with site showing the placement of PV panel as required for school in Annapur village 
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3.2 Conclusion 
Provision of services in a rural area like services, infrastructure, and schools is very important. This will be hampered by 
the poor reliability of electricity. The government has initiated the power generation by Renewable energy underway to 
provide for Residential, commercial, and educational purposes.  
  
To overcome issues of classism and urban bias, school electrification efforts could be coupled with community training 
programs focused on skills development of income generation—essentially enabling them to learn for themselves how to 
raise standards of living. Research suggests the Hybrid Renewable Energy system is a viable option for schools in rural 
India. Concerning climate change, cost, rural electrification based on hybrid renewable energy end-use appliances is most 
suitable. It helps to become a sustainable energy transition for the school. 
  
Hence, the above study of the renewable energy provision for school in Annapur village help school to become self-
sustainable.  
Therefore, we are concluding that from the study, the problem faced by students and teachers will resolve after the 
installation of Renewable energy. 
To capture the benefits of providing modern energy access to educational outcomes and potential improvements to 
health—school electrification programs may help to improve the access to energy in the rural school. 
Rural electrification with the use of renewable energies or hybrid systems improves the individual quality of life, facilitates 
community services such as health and education (consumption use), and increases education possibilities as pupils and 
students can study during nighttime. 
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