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Introduction 
India has a huge  off-grid PV potential, as it can  provide energy to vast untapped remote 
rural areas with no access to grid connectivity.  
 
As of December 2011, over 300 million Indian citizens had no access to electricity. 
 
 Over one third of India's rural population and 6% of urban population lacked electricity. 
 
To another 400 mn  grid connected people, the supply was intermittent and unreliable. 
 
Off-grid PV applications in rural India include: 

•remote village electrification,  
•irrigation pumpsets,  
•solar water purifier,  
•banking industry,  
•telecom towers,  
•solar mobile charging stations, 
• village, street & highway lighting,  
• pumpsets for fisheries,  
•pumpsets for drinking water, 
• solar dryers for agriculture, etc.. 
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The Government's ambitious Jawaharlal Nehru National Solar Mission (JNNSM) envisages 
20,000 MW of grid solar generation and 2000 MW of off-grid applications by 2022 and 
deploying 20 million solar lighting systems for rural areas. 
 
According to SELCO, a typical family in a village uses about 120 litres/year of kerosene for 
lighting and emits 310 kg/year of CO2.  
 
Installation of 100,000 solar home systems,  replace roughly about 12 million litres/year 
of kerosene, and the emission of roughly about  31,000 tonnes/year of CO2.  
 
So installation of 20 million solar home lighting system (aim of JNNSM) to serve 90 million 
people will replace 2.4 billion litres/year of kerosene, and replace emission of about 6 
million tonnes / year of CO2. 
 
The potential of replacing huge usage of kerosene and diesel makes off-grid applications 
desirable. 

Introduction (contd) 

Wide use of kerosene lamps 

Kerosene lamps are widely used for lighting in Africa & Asia. 
 
In India kerosene is scarce as much of it is traded  on black 
market to dilute diesel.  
 
People in rural India often have to walk long distances to buy it 
  
World kerosene  consumption for lighting  is 77 bn litres per 
year, same as US jet fuel consumption of 76 bn litres per year.  
 
Per day consumption of kerosene for lighting is 1.3mn barrel. 
 
India spends USD 2.2 bn on kerosene for lighting. 
 
Kerosene results in 20 percent of global lighting expenses, but 
it supplies only 0.1 percent of lighting  services. 
 
Pollution from kerosene indoor lighting causes 64 % of deaths 
and 81% of disabilities among children under age of five. 
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Types of solar home lighting solutions 

It contains a CFL / LED lamp and a 
rechargeable battery.  
 
These lamps are charged at charging 
stations that are set-up in villages under 
charge of  rural entrepreneurs.  
 
These are charged during the day, rented 
out in the evening to villagers to light 
their homes, collected back in the 
morning for charging.  
 
 They provide light for upto 4-5 hours. 

They can be broadly divided in 4 broad categories: 
 
I.   Solar lamps without individual  PV panel for charging: 

 
It contains CFL / LED lamp, 
rechargeable battery and an 
individual solar panel.  
 
These solar lamps recharge during the 
day. 
 
At dusk they turn on (automatically, 
although some of them include a 
switch for on, off) and  remain 
illuminated. 
 
 Discharging time is generally 4 to 5 
hours. 
  
 

II.  Solar lamps with individual  PV panel for charging: 
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III.  Solar home lighting systems: 

This consists of a single solar panel / module mounted on the roof, connected via a voltage 
regulator to a battery for charging during day time and at night it provides direct current for 
the home.  
 
Typical rural house has DC wiring, supplies electricity to CFL / LED bulbs, fan and electrical 
socket for a radio, which is the only source of entertainment. 
 

IV   Solar micro grid systems: 

Solar microgrid system consists of a set of solar photovoltaic panels or solar thermal 
collectors for electricity generation, a battery pack for charging and storage of electricity 
for night or anytime when sun is not there and small scale version of the centralized 
electricity system, established by the community being served. They achieve specific 
local goals, such as reliability, carbon emission reduction, diversification of energy 
sources, and cost reduction, etc. 
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TERI’s Lighting a Billion Lives (LaBL) 

From 'Lighting a Million Lives', in 2007, to 
'Lighting a Billion Lives‘ campaign. 
 
Substituting kerosene and paraffin lanterns 
with solar lighting device. 
 
Opportunities for livelihoods  at the 
individual and village level. 
 
A fee-for service model,  solar charging 
stations are set-up in villages under charge 
of rural entrepreneurs. 

 
It has touched 50,000 lives in 10,000 households in 200 villages across 12 states. 
 
Recognised as leading solar lighting program by US DOE at COP15. 

Success stories 

MNRE supported LaBL project brings 
light to 1000 villages 

MNRE targets to implement 
solar charging stations in 
1000 villages across 17 
states . 
 
1st phase (Jan – Jul 2010) 
brings light to 50,000 
families in 300 villages 
across 9 states 

2nd phase of (Jul 2011 - Jun 2012) covered 700 villages across 16 states 
 
This project has covered both un-electrified as well as poorly electrified villages. 
 
This support by MNRE has been provided under JNNSM. 

Success stories 
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UNEP Solar project (2003-2007) 
reached 100,000 rural Indians 

UNEP’s USD 1 mn interest subsidy fund to 
facilitate solar home system  financing to 
poor rural households. 
 
Canara bank and Syndicate banks were 
the original partners of UNEP. 
 
Number of financed solar home systems 
increased from 1,400 in 2003 to 18,000 in 
2007, providing power to approximately 
100,000 people 
 
Cost of each system  USD 300 to 500. 
Loans given for a period of 5 years. 

Project was launched in the state of Karnataka in south India The systems supply a few 
hours of continual power. 

Success stories 

Chhattisgarh state’s solar 
electrification success story 

This state succeeded in solar 
electrification of 1,400 remote 
villages. 
 
Remote Village Electrification 
Programme  of the MNRE is an 
exception here. 
 
Failure of the system in other 
states is due to theft and poor 
maintenance of equipment. 
 
This state too experienced the 
problem of theft  initially. To avoid 
this  the state moved to solar 
power plants and micro-grids 
system 

The 4 KW solar plant provides 7 hours of 
electricity daily to all 75 households and lanes in  
Deba village, in the Barnawapara Wildlife 
Sanctuary, generating 28 kWh of electricity a day. 

Success stories 
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Micro-grids were installed in big concentrated villages (500 of 1400) with total installed 
capacity of 2.35 MW, providing electricity to 35,000 households. 
 
Solar home lighting systems were installed in scattered villages and hamlets. 
 
CREDA envisaged 3 tier system to tackle maintenance problem. 

Success stories 

SELCO’s success towards reduction of 
gap in access to energy 

Typical installation  
comprises a single 
panel mounted on roof  
to power 4 CFL lights for 
4 hours in the evening. 

The solar panel is 
connected via a voltage 
regulator to a battery for 
charging during the day. At 
night, the battery provides 
direct current for the home 

In a typical rural house, the DC 
wiring supplies electricity to 4 
CFL bulbs and electrical socket 
for a radio, the only source of 
entertainment in most homes. 
 

Success stories 
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The Solar Electric Light Company, India or SELCO India is a for-profit social enterprise 
based in Bangalore. 
 
Has been awarded the prestigious Ashden Awards (also known as the Green Oscars) twice, 
in years 2005 and 2007. 
 
Founder &  managing director, Dr Harish Hande was chosen for the 2011 Magsaysay award 
 
SELCO India has installed solar home light systems in 125,000 houses and plans to reach 
over 200,000 households by 2014 
 
Typical system uses 40 Wp PV module to supply four 7W CFLs. 
 
System costs about US$400, 10 to 25% is down payment, rest is loan of 3-5 years. 
 
Two-thirds of SELCO customers  are very poor people, earning less than $3–4 per day. 
 
Fewer than 10% of loan defaulters and about  USD 20mn has been made available as loans. 
 
Selco offers Solar PV, Solar Thermal Water Heaters and Cook Stoves. 

Success stories 

D Light Design 
It is a multinational energy  company.  
 
Registered in the US, head quartered in Hong 
Kong with sales in 32 developing countries. 
 
Its solar lamps have a mobile charger as millions 
of poor rural Indians have mobile phone. 
 
These lamps have a crystalline  silicon solar 
panel, a nickel battery and a LED light. 
 
It can also be charged in few hours through the 
AC power grid by using Nokia charger. 

 
 

Has sold 220,000 solar lamps in 32 developing countries since its inception in 2007 
 
Targets to sell 20mn  lamps by 2020, which will light 100mn lives.  
 
It has solar lamps ranging from USD 8 to 11 to 34 per unit. 

Success stories 
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IFC Project in partnership with the 
Govts of the United States and Italy 

This project is launched in 2012 aimed at providing safe, clean and affordable off-grid 
lighting to two million people living in rural India over the next three years. 
 
An estimated 64,000 tons of carbon emissions will be avoided. 
 
The project will develop the entire value chain: manufacturing, distribution , supply 
chain and access to finance. 
 
Energy will be provided through micro-grid power plants. 
 
This program will work with MNRE to develop  international quality products. 
 
Despite the huge population without access to power grids in India, only about 4 million 
lighting products have been sold until now.  
 
There is scarcity of commercially successful business models for lighting systems. 

Success stories 

India’s MNRE to create 60 “solar cities” 

In  2012, MNRE has proposed plans to turn 60 
Indian cities into so-called “solar cities”.  
 
Of proposed 60 solar cities, 8 states have been 
identified.  
 
Tripura  state has been selected as a pilot project 
with an investment of  USD 90.46mn. 

MNRE will bear 90% of the cost, remaining to be shouldered by the state government. 
 
In  this scheme, solar hot water systems to be installed in all hotels, hostels, nursing 
homes, hospitals, tourist lodges, temples and the governor's residence. Street lights and 
other lights in public places would also be operated on solar energy 
 
TREDA has provided 80,000 solar lantern to poor people and installed 66,000 small and 
medium solar hot water systems. 
 
35,000 families in 50 villages have benefitted. 

Success stories 
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Solar Street Lighting Systems in India 
Growing Stupendously 

Vast untapped potential for solar street lighting 
system, particularly in the isolated rural regions. 
 
CAGR of 37% during FY 2011-2014 according to 
research reports. 
 
Solar street lights to illuminate 35 villages in 
Allahabad district in Uttar Pradesh.  
 
256 slolar lamps will be installed in this project. 

USD 1.4 mn project for solar street lighting in  70 villages of district of Punjab state has 
been sanctioned in October 2012. 
 
Haryana’s Sirsa  district became 1st  solar street lights powered district of India in Jun 2011. 
 
More than 50,000 solar lamp installed with 20 lights in each of 253 villages under USD 2.53 
mn  projects  under JNNSM. 
 
Cost of each solar light was USD 380 including subsidy of USD 114. 
 

Success stories 

Telecom Sector 

Subscriber base in rural areas growing at CAGR of 
35% 
 
Number of telecom towers growing fast, from 
400,000 in 2010 to 500,000 in 2012 and is 
expected to be 800,000 by 2015. 
 
Average telecom tower power consumption is 3-4 
KW, 60% of it comes from DG sets, towers in rural 
areas have 100% dependance on DG sets. 
 
TEMA says telecom towers eating away diesel 
subsidy of USD 800mn/year resulting in 6 mn 
tones of CO2 emission. 
 
MNRE supported pilot project for use of PV  
systems for 400 telecom towers in FY 2010-11. 
 

Success stories 
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Just days after the historic blackout of 31st July in India, a landmark deal between OMC 
power and Bharti  Infratel was signed. It will widely promote solar power in telecom  
industry. 
 
Excess power generated at these sites will be supplied to local communities via micro-grids 
and will generate 50% of the total revenues. 

Success stories 

Project was to prove efficacy of substituting diesel  
based power generation in case of towers in off 
grid / power deficit areas. 
 
As per recent regulation, all telecom companies 
mandated to have at least 50%  of rural and 20% of 
urban towers powered by  hybrid power by 2015. 
By 2020 this will be 75% and 33% respectively.  
 
Recent cost reduction of solar PV and regulatory 
changes  makes PV feasible for towers. 

Solar Mobile Charging Stations 

An agreement signed between 
TERI and Central  Government 
in April 2010 to install solar 
mobile charging stations in 
50,000 villages under LaBL 
project. 
 
Till April 2011,  they got 
installed in 300 villages. 

Success stories 
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Success stories 

Banking Sector 
It’s hard to do your banking when the 
nearest branch is a day away and you 
don’t have any electricity. 
 
 These solar ATMs  can bring some 
modern banking to truly out-of-the-
way places 
 
Solar ATMs are aptly called Gramateller 
('gram' means village) 
 
Solar ATMs don’t need airconditioning, 
they use just 10 percent of the energy 
used by conventional machines. 

So a solar ATM runs on USD 300 and saves USD 2700  per year in operating cost. 
 
It is cheaper in terms of price and operating cost.  
 
It saves emissions  to the tune of 18,500 kg per year per ATM.  

Success stories 
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Solar Powered Irrigation Pumps 
70% of India’s population depends on 
agriculture  
 
Electricity  in agriculture is mostly  used 
in operating pump sets for irrigation. It 
consumes 20% of total energy of India. 
 
There are about 21mn irrigation pump 
sets in India, of which about 9 million 
are run on diesel. 
 
The grid-based systems often have 
power available only for a few hours 
and that too in the night time. 
Solar-based pumps make sense as water demand for irrigation is correlated to sunny days. 
 
It is assumed  that even if 50%  of diesel run pump sets are switched over to solar PV,  
savings would be  185 mn lit of diesel per year and a 470 mn tons of CO2 emissions. 
 
MNRE has released USD 4 mn for the installation of 2406 solar pump during 2011-12. 

Success stories 

Solar powered water purifier 
Solar powered reverse osmosis water purifier plants 
are being set up in rural as well as urban areas. Briefs 
of 2 cases follows: 
 
Solar powered Double RO (Reverse Osmosis) purifier 
 
Around 452 ppb of arsenic was reported at Ramnagar 
against a permissible limit of 10ppb 
 
Joint team of German university and AN College 
develops solar power-based double RO plant to treat 
arsenic in groundwater June 2012. 

This plant can remove 99.5 per cent of bacteria and arsenic from contaminated water. 
 
Three solar panels, each able to generate 250 watt of energy, were installed at a price of 
USD 12,000 by a company in Delhi under its corporate social responsibility. 
  
The cost of reverse osmotic-filtered water comes around fraction of a cent/litre. 

Success stories 
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Solar Water Purifiers In Punjab Villages Under Consideration 
 
Punjab state government is analyzing the complete functioning of  Solar RO system 
installed at Saila Khurd village by Aqua Infinitum GmbH  to deploy it in villages of Punjab. 
 
Govt’s agenda : each household get potable drinking water.  
 
Mrs. Jennifer of Aqua Infinitum GmbH says that this plant has the capacity to purify 1200 
liter of water in an hour with an estimated cost of 5 paise per litre (fraction of a cent). She 
said that such plants have an average 25 years of life.  
 
This Reverse Osmosis (R.O) plants can purify any type of water and make useable for 
different purposes. 
 
Solar based ROs would prove to be a boon for the areas facing threat of deadly diseases 
like cancer and hepatitis.  

Success stories 

Fully Solar Powered Lighting in a Train 

First ever green initiative by Indian 
Railways in  2012. 
 
All its 7 coaches are  fitted with 100 W 
solar panel  at a cost of USD 2500 each. 
 
Even without sun, the train can run for 2 
days and make 2 trips. 
 
Coaches have LED lights, fans and ACs are 
not required in this hilly area. 

The railways will also earn carbon credits through this green initiative. 
 
The new system will require little maintenance and reduce energy requirments. 
 
If it turns successful, solar lighting will be extended to this UNESCO heritage rail route. 
 
This toy train runs on a 100 year old UNESCO heritage track of 806 bridges and 103 tunnels. 

Success stories 
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Railway station to run on solar energy 

According to reports in 2012, Northern railways is developing Bhadurgarh  railway station, 
on the outskirts of Delhi, as a ‘green’ station. 
 
Solar panel of 20 KW to be installed at the station within Dec 2012. Power would be enough 
for the requirement of platforms, circulating area, booking office and the service buildings. 
 
A  captive solar light will also be provided at platforms to reduce electricity requirement 
from the main grid. 
 
Existing energy consuming lights to be replaced by energy efficient LED lights in the station. 
  
The expense  to be funded by the Indian Railway Finance Corporation Ltd. 
  
This is a pilot project. More stations in the division are likely to be developed on similar lines 
in future. 

Success stories 

Community Kitchen 

The 70 nos. of solar parabolic concentrators raise the water temperature to 550C to 650C and 
convert it into steam for cooking purposes. This system is integrated with the existing boiler to 
ensure continued cooking even at night and during rain or cloudy weather.  

This solar system  for cooking prasad (food) is the largest  cooking system in the world. 
 
It  was installed at  Shirdi shrine in 2001. It cooks food for about 30,000 devotees twice a day. 
 
The system uses about 70 parabolic solar dishes, each with aperture area of 16 m2. These 
dishes are connected in various series and parallel combination.  

Success stories 
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The solar concentrators technology is sourced from Germany’s Sceffler,  the cooking system 
is designed, built and installed  by Gadhia Solar of India. 
 
Average steam generated in the system is about 3500 Kg. 
 
The cost of the system is USD 250,000. Out of this, MNRE has provided subsidy of about 
USD 110,000 to the temple’s trust. This system saves LPG worth  USD 7000 every month. 
 
 
 
 

Success stories 

Concluding observations 

• There are a number of solar initiatives active in 
India. 

• These are mainly meant to supplement the grid 
supply that is insufficient and not growing fast 
enough. 

• Some of these initiatives will only check the 
growth of demand, not replace any fuel. 

• Applications like irrigation pumps, lighting and 
telecom towers can have a significant impact on 
emissions. 


