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1. UN Climate Change Conference (COP26) – Commitment by India
1.1 India has the 5th largest installed capacity in the world in renewable energy, 4th largest for
wind and 5th largest for the solar energy. The country had earlier set an ambitious target of
expanding the capacity to 175 Giga Watt (GW) immediately [which includes 100 GW from
solar, 60 GW from wind, 10 GW from bio-power and 5 GW from small hydropower] and 450
GW of renewable power by 2030. Further, while addressing the 2021 United Nations
Climate Change Conference also known as COP26 summit in Glasgow, Hon’ble Prime
Minister Shri Narendra Modi has made the following commitments for the country:
1.2 “In the midst of this global brainstorming on climate change, on behalf of India, I would like
to present five nectar elements, ‘Panchamrit’, to deal with this challenge. First- India will
take its non-fossil energy capacity to 500 GW by 2030. Second- India will meet 50 percent
of its energy requirements from renewable energy by 2030. Third- India will reduce the total
projected carbon emissions by one billion tonnes from now till 2030. Fourth- By 2030, India
will reduce the carbon intensity of its economy by less than 45 percent. And fifth- by the
year 2070, India will achieve the target of Net Zero. These ‘Panchamrits’ will be an
unprecedented contribution of India to climate action.”
1.3 India, being the world's fourth biggest emitter of carbon dioxide after China, the United
States of America, and the European Union, has indeed shown that it has a significant role
to play in the global crusade against climate change. Although 2070 may seem far away, it
is believed that the near-term initiatives will pave the way for India in achieving the goal of
becoming carbon neutral. Therefore, India should aim to increase the adoption of
renewable energy such as Solar and Wind Energy etc., to meet around 50% of India’s
electricity needs by 2030.
1.4 The Ministry of New and Renewable Energy (MNRE) is the nodal Ministry of the
Government of India for all matters relating to new and renewable energy, which has been
vital in bringing initiatives such as Pradhan Mantri Kisan Urja Suraksha evam Utthaan
Mahabhiyan (PM KUSUM) and National Solar Mission. India has made significant strides
to bring multilateral collaboration in adoption of renewable energy such as conceiving the
formulation of International Solar Alliance. The initiation of International Solar Alliance is
considered a major step in harmonizing and aggregating demand for solar finance, solar
technologies, innovation, research and development, and capacity building, across the
world. In addition, the Reserve Bank of India, has also recognised solarisation under Farm
Credit to Individual farmers category, which is one of the priority sectors for lending by every
commercial bank in the country. To promote adoption of rooftop solar systems, Ministry of
Power has amended the Electricity (Rights of Consumers) Rules, 2020, to permit net
metering to the prosumer (producer and consumer) for loads up to 500 kW or up to the
sanctioned load, whichever is lower. Most of the States have also formulated their solar
policies with an aim to promote rapid adoption of solar energy.
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1.5 Considering the enormous potential of renewable energy in India, and the recent
commitment of Hon’ble Prime Minister of India at the COP 26 Summit, this Concept note
has been prepared by the Ministry of Panchayati Raj, in consultation with MNRE and other
industry experts. The objective of this Concept Note is to lay down the major implementation
mechanisms, financing models, year-wise targets and role of Central Government, State
Government and Panchayati Raj Institutions in effective adoption of Renewable energy
applications, for rural areas of the country. Further, it is suggested that a campaign on
‘Gram Urja Swaraj’1 be launched by States with an aim to achieve targets which have been
laid down on adoption of renewable energy interventions in rural areas. It is observed that
currently, Gram Panchayats are not recognised and adequately covered under the
schemes of Government of India for providing subsidies for installation of solar rooftop
system, as well as other renewable energy interventions. However, for India to achieve its
goals addressing climate change, it is important to include Gram Panchayats as entities for
availing government incentives for promoting widespread adoption of renewable energy.
1.6 The Ministry of Panchayati Raj would be collaborating with the Ministry of New and
Renewable Energy to initiate necessary changes to include the Gram Panchayats under all
its schemes focusing on adoption of renewable energy. Thus, in the upcoming years, Gram
Panchayats would evolve as self-sufficient in terms of energy and become producers of
energy instead of only being consumers. Further, widespread adoption of renewable
energy applications in rural areas would enable the Gram Panchayats to develop own
sources of revenue and employment opportunities for local youth of the villages.

2. Interventions at Gram Panchayat and Village level
2.1 Agriculture is the primary occupation of rural households and the mainstay of their socioeconomic structure. A primary hindrance to growth in rural productivity and subsequent
economic growth is the lack of basic infrastructure such as electricity, clean water, medical
and sanitation. As remote rural areas still lack access to grid-connected power forcing them
to use archaic sources of energy such as kerosene, diesel, wood-fired chulhas, etc,
resulting in huge government subsidies as well as substantial health and environmental
hazards. The current annual electricity costs which are borne by Panchayats of some of
the States are given below:

1

Term coined by Prof. P V Aravind, TU Delft (The Netherlands)
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Sl No.
1.

State

Annual Electricity Costs

Tamil Nadu

Rs.1100.00 crore

Sources of Payment
•

Central

and

State

Finance Commission
•

Assigned Revenue

•

Tax income

•

Own

sources

of

revenue
2.

Karnataka

Rs. 400.Crore

•

Central

and

State

Finance Commission
•

Own

sources

of

revenue
3.

Madhya Pradesh

Rs. 463 Crore

•

SFC Grants

4.

Odisha

Rs. 115 Crore

•

Central

and

State

Finance Commission
•

Own

sources

of

revenue
5.

Telangana

Rs. 300 Crores

•

Central

and

State

Finance Commission
•

Own

sources

revenue
Table 1. Annual Electricity costs of PRIs in States
2.2 Thus, it can be observed that considerable funds are expended as electricity costs by
Panchayats and renewable energy presents itself an option for sustainable and costefficient energy systems in rural areas. Renewable energy offers an opportunity to
improve the social, economic, environmental and health indicators of rural population.
Distributed Renewable Energy (DRE) solutions such as Off-Grid Solar Photo Voltaic
(SPV) Systems, Solar Lanterns, Solar Study Lamps, Solar Cookers, Solar Chulhas,
Solar Street Lights, Solar Water Pumps, Solar Water Treatment Plants, Solar Micro and
Mini-grid etc., would be useful in addressing the energy needs of the rural population.
2.3 Central Government, State Government and Private enterprises play a vital role in the
adoption of renewable energy across the country, including rural areas through different
schemes/models etc. MNRE has laid special emphasis on electrification of rural areas
/communities using Solar Energy solutions through its schemes such as Off-Grid Solar
Photo Voltaic Scheme, and Pradhan Mantri Kisan Urja Suraksha evem Utthan
Mahabhiyan (PM KUSUM) Scheme. The Ministry has also established two autonomous
Institutions / Organizations to extend the support for further proliferation and adoption
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of

of Solar Energy across the country, namely National Institute of Solar Energy (NISE)
and Solar Energy Corporation of India Ltd (SECI).
2.4 State Governments have their own dedicated Renewable Energy Development Agency
for Renewable Energy (including Solar) under the ambit of existing Central / State
Policies / Scheme for proliferation and adoption of Solar Energy in rural and urban areas
in consultation and assistance from MNRE. Private Enterprises also play a very vital
role in the adoption of Solar Energy solutions by extending the Corporate Social
Responsibility (CSR) funds and through other mandatory Renewable Energy Purchase
Obligation (RPO) provisions to fulfil their required energy demand.

3. Renewable Energy Technologies
3.1 For effectively adopting renewable energy in rural areas, it is important to develop an
area based micro-level integrated system of renewable energy technologies which
would be able to meet the local energy requirements of villages, considering the
constraints in supply, socio-economic factors, and the requirements for different enduses by tapping different locally available biomass resources. Thus, it is important to
have implementation models which are cost effective and reliable encompassing
various environment-friendly bioenergy technologies, which can be integrated to
efficiently produce high quality energy such that the energy demand is matched with
supply. It is further important to ensure community participation in the planning and
implementation of local projects by enabling involvement of entrepreneurs, Panchayati
Raj Institutes (PRIs), voluntary organizations, and other concerning stakeholders at the
grassroots level.
3.2 As the Panchayats, Self-help Groups and Voluntary Organisations, lack the expertise
in implementing renewable energy projects, the States are primarily responsible for
facilitating implementation of these projects through the District Panchayats and
Renewable Energy Development Agencies present in the State. As most of the
Renewable Energy Development Agencies are formulated with an aim to promote
adoption of renewable energy in the country, it lies upon them to provide active technical
support and handholding the Panchayats/SHGs/ NGOs in various activities including
need assessment, formulation of DPRs, selection of technology partners, financing of
projects, techno-commercial feasibility, O&M, etc. Moreover, Ministry of New and
Renewable Energy has identified State Nodal Agencies, which are competent to extend
support to the Panchayats in adoption of Renewable Energy initiatives. An indicative
implementation mechanism as suggested by the Department of Drinking Water and
Sanitation for Gobardhan scheme is given as Annexure III. Similar implementation
mechanism could be adopted by States for all Renewable energy projects being
adopted in rural areas as per their needs and feasibility. Technical agencies could be
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empanelled by State Governments in consultation with the Renewable Energy
Development Agency for different energy sources which are most feasible for the State,
depending on its topography, geography, etc. A mix of different energy sources for
empanelment of technology partners could also be used for the purpose of active
adoption in rural areas. Few implementation models are presented below:
3.3 Solar Rooftop Model
3.3.1

Solar Rooftop model is a cost-effective, efficient, and easy to implement energy
intervention. Solar Rooftop can offer customised and modular solutions to the
beneficiaries based on their needs and requirements. Firstly, these interventions could
be offered in varying operational forms such as stand-alone systems, grid-connected
systems, and hybrid types. Secondly, it does not require additional procurement of land
which in itself is a time-consuming process. Another benefit of this model is the
associated cost savings.

Fig 1. Solar Rooftop model adopted by Rajanukunte village in Karnataka for Streetlighting using XV FC
funds

3.3.2

The Grid Connected Solar Rooftop Programme of Ministry of New and Renewable
Energy for achieving cumulative capacity of 40,000 MW from Rooftop Solar (RTS)
Projects by the year 2022.

3.3.3

The Benchmark costs as per the Ministry of New and Renewable Energy for Gridconnected Rooftop Solar PV systems includes cost of Solar PV panels (with domestic
cell and modules), inverter (single/3 phase wherever applicable), balance of system
e.g. cable, switches/ circuit breaker/ connectors/ junction box, mounting structure,
earthing, lightening arrester, and civil works, installation & commissioning,
Comprehensive Maintenance Contract for 5 years, transportation, insurance,
applicable taxes, etc. The benchmark costs excluding net metering cost and battery
back-up costs. The Benchmark costs given are subject to revisions by Ministry of New
and Renewable Energy and the most recent benchmark costs must be considered
while implementing a project. Cost projections based on Benchmark costs as per the
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Ministry of New and Renewable Energy for Grid-connected Rooftop Solar PV systems
(MNRE OM dated 27th October 2021) are given below.
For General Category States/UTs

System
capacity range

Upto
1 kW

From 1
kW
upto
2kW

From 2
kW upto
3 kW

From 3
kW upto
10 kW

From 10
kW upto
100 kW

From 100
kW upto
500 kW

Benchmark
Cost(Rs./kW)
excluding GST

46923

43140

42020

40991

38236

35886

For other States/UTs
System
capacity
range

Upto
1 kW

From 1
kW
upto
2kW

From 2
kW upto
3 kW

From 3
kW upto
10 kW

From 10
kW upto
100 kW

From 100
kW upto
500 kW

Benchmark
Cost(Rs./kW)
excluding
GST

51616

47447

46216

45087

42056

39467

The estimated area required for installation based on the solar system size are as follows:
Solar System
Size
1 kW
2 kW
3 kW
5 kW
8 kW
10 kW

No of Photo
Voltaic Panels
(330 W Each)
3
6
9
12
25
30

Area Required

65 sq.ft – 90 sq.ft
145 sq.ft – 180 sq.ft
205 sq.ft – 270 sq.ft
285 sq.ft – 450 sq.ft
580 sq.ft – 720 sq.ft
750 sq.ft – 900 sq.ft

3.3.4 Benchmark costs as per the Ministry of New and Renewable Energy for Standalone Solar
Power Plants/Packs includes total cost of system as per MNRE specifications and its
installation, commissioning, transportation, insurance, warranty/guarantee, monitoring and
maintenance for five years. The Benchmark costs given are subject to revisions by Ministry
of New and Renewable Energy and the most recent benchmark costs must be considered
while implementing a project. Cost projections based on Benchmark costs as per the
Ministry of New and Renewable Energy for Standalone Solar Power Plants/Packs (MNRE
OM dated 26th October 2021) are given below:
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Benchmark cost (Rs/Wp)* without GST
General
North Eastern States/Hilly
Category
States UTs and Island UTs
States/UTs
86
94
58
74
36
62
77
84
60
66
50
55

Battery
back-up

Capacity
Upto 10 kW
Above 10 kW
and upto 25 kW

6
3
1
6
3
1

*Cost of solar power plant (Rs/Wp) as per MNRE specifications including remote monitoring.

3.3.5 The Benchmark costs given are subject to revisions by Ministry of New and Renewable
Energy and the most recent benchmark costs must be considered while implementing a
project. Cost projections based on calculation from Solar Rooftop Calculator of MNRE:
Average solar irradiation in BIHAR state is 1156.39 W / sq.m. 1kWp solar rooftop plant will
generate on an average over the year 4.6 kWh of electricity per day (considering 5.5
sunshine hours)
Sr. No

Parameters

Value

1

Size of Power Plant

2

Cost of the Plant

3

1 kWp

MNRE current Benchmark Cost (without
GST and Subsidy)

₹ 46,923.00

With subsidy 40% (Based on current MNRE
benchmark without GST)

₹ 28,154.00

Total Electricity Generation from Solar
Plant
Annual

1380 kWh

Life-Time(25 years)
4

Financial Savings

a)

Tariff @ Rs.6.5/ kWh (for top slab of traffic)
- No increase assumed over 25 years
Monthly

34500 kWh

₹ 805.00

Annually

₹ 9,660.00

Life-Time (25 years)
5

Payback time

6

Carbon dioxide emissions mitigated is

₹ 241,500.00
< 3 Years
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28 tonnes.

Case Study - Solar Interventions in Vadodara, Gujarat:
A solar system has been installed above the bridge at Akota-Dandiya Bajar, which
generates 7,92,000 units of power, generating Rs. 50 lakh worth of electricity in 9
months period. The. Rs. 23.25 crore bridge has 3024 solar panels and 13 solar
inverters, and a power transformer. Daily, 50-60 panels are cleaned to clear the dust
during dark hours. If the need for 700-900 units to operate a transformer is excluded,
the MGVCL (Madhya Gujarat Vij Company Ltd) has generated 7,85,100 units of
solar power, each unit worth Rs. 6.7. MGVCL takes power generated through this
bridge and, in exchange, offers High Tension power to three facilities of Vadodara
Municipal Corporation (VMC) – Khanderao market building 12.18%, Rajivnagar
Sewerage plant 32.87% and Atladra Sewage plant rest of the power generated
through the solar bridge.

3.3.5

Rooftop solar models can be installed on individual house rooftops or on public buildings in
the PRIs such as Panchayat Bhawan building, Anganwadis, Schools, Primary Health
Centres/Community Health Centres, Seed Godowns etc. Further, widespread adoption of
solar rooftop model would also generate employment for local youth in the entire solar
energy value chain, including assessment of solar potential and plant feasibility, installation
and construction, Operations and maintenance etc. Considering 2-3 individuals are
employed in a GP with 680 households (assuming national average population per GP of
3416 and an average household of 5); it could be estimated that approximately 1500- 2250
individuals could be employed, only for operations & maintenance in 750 GPs by 15th
August 2023. Thus, it could be inferred that widespread adoption of this model could
potentially generate thousands of jobs in rural areas, across varying skill levels

3.4 Solar Tree
3.4.1 Solar Tree is a unique application to explore the potential of harnessing solar energy
through pole-mounted Photo Voltaic panels. The Solar tree has been developed by Council
of Scientific and Industrial Research - Central Mechanical Engineering Research Institute,
West Bengal. There are 8 kind of variants with a solar capacity ranging from 1kWp to 11.5
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kWp. They have low Cost to Power Generation Ratio and large land-usage to power
generation ratio. These can be used in areas where rooftop area is less or for communities
with no rooftop. In such cases a common area is delineated for setup of a solar tree for
distribution of power.
3.4.2 The Solar Tree technology since 2016 have been specially curated and designed to deliver
maximum impact, especially in times of tremendous Global Climate Stress, Inflated Import
Bills owing to Fossil Fuels, and an unprecedented Policy-Push towards the development of
Clean and Green Technologies. The solar tree could be a useful intervention for Gram
Panchayat/habitation existing in difficult terrains, offering challenges in installation of
traditional rooftop solar Photo Voltaic systems.

Fig 2. Image of Solar tree developed by CMERI

3.5 Solar Kitchens- Solar powered induction cooktops:
3.5.1 Rural communities largely rely on traditional means of cooking such as biomass or wood.
In the last few years, schemes such as Ujjwala Yoajana have made tremendous
contribution by providing access to clean cooking in rural areas. Usually, women in rural
areas spend a considerable part of their day collecting fuelwood and cooking food for their
families. Thus, women in rural areas often develop diseases linked to indoor air pollution
associated with the use of polluting fuels for cooking and lighting.
3.5.2 Adoption of solar energy based application for enabling access to clean cooking would have
multifold benefits such as cost effectiveness, sustainability etc. Induction Cookstoves
powered through solar energy can provide an alternative to LPG based cooking in areas
where the LPG distribution infrastructure is either not available or cost of developing and
operating distribution is high. Under PM-KUSUM and Rooftop Solar Schemes of MNRE,
installation of solar power plants is supported. While under Component-A of PM-KUSUM,
large centralized plants of up to 2MW can be installed, under Rooftop Solar Ph-II Scheme,
small household level plants are supported.
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3.5.3 Centralized Solar Plant of 1 MW under PM-KUSUM Scheme Component-A: Under this
model, a centralized solar plant of 1 MW is proposed to be installed at one location, which
will provide power to 1000 families. It is estimated that the levelized cost of generation from
solar plant would be around Rs. 2.21 per unit.
3.5.4 1 kW rooftop solar plant under Rooftop Solar Phase-II Scheme: Under this model, a 1 kW
capacity rooftop solar plant is proposed to be installed with individual households.
Household don’t have to contribute upfront at the time of installation and have to pay
instalment against 60% loan component. Households have to pay about Rs. 300 per month
for a period of 10 years. This results in savings of over Rs. 100/- per month, right from the
first month of installation as compared to LPG based cooking. Once the loan is paid off,
household saves up to Rs. 400 per month. Net Present Value (NPV) of the savings over
the project life of 25 years is Rs. 18,850/3.5.5 Both the above models show that solarisation of cooking is financially attractive to all the
stakeholders as compared to LPG based cooking. It may also be noted that costs in building
the LPG distribution infrastructure is not included in the above calculation. If included, it will
further enhance attractiveness of solarisation of cooking as compared to LPG based
cooking. The detailed cost analysis is attached as Annexure I

Fig 3. Solar powered kitchen using Induction cooktop in Bhancha, Madhya Pradesh

3.5.6 Case Study: Decentralised off-grid solar powered kitchens – Bancha Gram Panchayat,
Betul
Bancha village of Khadara Gram Panchayat is situated in Ghodadongri Block of Betul
District of Madhya Pradesh and has direct access to the Nagpur Bhopal highway. The Gram
Panchayat has 75 households and resided by tribal people. The Gram Panchayat has 1
Anganwadi Centre, 1 Primary and 1 Middle school, and 5 Self Help Groups. The village has
also been recognised as an ‘Adarsh Gram’ due to its remarkable performance in saturation
and convergence of different government schemes. With collaborative efforts of Bharat
Bharati Shiksha Samiti (local NGO), Indian Institute of Technology Bombay, Oil and Natural
Gas Corporation, and the residents of the village, 74 households have installed 1kW solar
panels which supplies power to 1 Induction cooktop and 1 LED bulb, in the year 2018. The
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power is stored in 4 batteries with an effective storage of 4-5 hours. The entire cost of the
installation of the system was borne by ONGC under Corporate Social Responsibility, with
active technical support from IIT Bombay. The cost of a 1kW Off Grid solar system was Rs.
70,000 which included cost of 4 solar panels, cost of 4 batteries, installation cost, cost of 1
induction cooktop, and 3-4 induction base utensils. The system is operational 7-8 months
in a year.
3.5.6.1 A local resident has been employed full time to address issues relating to operations and

maintenance of systems. In addition, it was also highlighted that by the residents, that using
solar powered cooktops has allowed them to reduce their LPG consumption by 40-50% (i.e.
4-6 cylinders) per year. Although, under the Ujjwala Yojana, the residents have received
gas connections, but the high cost of LPGs has inhibited poor families to refill their cylinders.
Earlier, women spent a major part of the day in collecting firewood for cooking from the
nearby forest, which resulted in exhaustion and respiratory issues due to smoke from
burning of firewood while cooking. This also contributed to the domestic pollution and
carbon emission.

In this context, it is appropriate to say that the installation of the

decentralized solar systems has made significant impact on the lives of people in Bancha
village. However, such a model which is completely sponsored by an external agency, may
not be feasible for wider adoption in rural areas of the country. Instead of an off-grid solar
system, a net metered system would be of greater utility and financial feasibility. It is further
believed that decentralised off grid solar systems would be useful in small and extremely
remote villages without grid connectivity, however, the high cost of batteries used in an offgrid system is a major barrier to adoption of such system. Thus, site selection for such
decentralised off grid solutions is a critical importance for successful implementation of a
renewable energy system.
3.5.6.2 Overall, it is discerned that the demand for renewable energy-based solution exists in rural

areas and there is a need for better financing options for rural populace. It was also noted
that the awareness and involvement of residents, NGOs/SHGs has been a key factor in
successful implementation of a renewable energy system.

3.6 Solar Street Lighting:
3.6.1 Solar Street Light: Solar powered lights have gained massive popularity in rural areas, as
they enable illumination of streets during night time, irrespective of power cuts or grid
failures. The installation of solar street light is more convenient as compared to other solar
applications as it could be easily integrated on site and mounted on a pole which provides
illumination for the area. Further it does not require laying of cables as in the case of grid
power, although, solar powered street lights offer flexibility to be connected to the grid
systems.
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3.6.2 The successful introduction of solar powered street lights in rural areas, is also bound to
enhance the transport system and supplement the initiatives of the Government of India
such as Pradhan Mantri Gram Sadak Yojana (PMGSY) in improving rural connectivity.
Solar Street lights in remote areas could also provide sense of security among villagers
from wild animals, as well as incidents of thefts. Several states such as Uttar Pradesh,
Chhattisgarh, Karnataka have already made strong push towards adoption of solar street
lights in rural areas. Ministry of New and Renewable Energy (vide OM dated 26/10/2021)
have laid down the benchmark costs (without GST) for Off Grid and Decentralized Solar PV
Systems, including Solar lighting systems. The benchmark cost given by Ministry of New
and Renewable energy are as follows:
Benchmark Cost (Rs. per
system) without GST

System
Solar Study
Lamps^
Solar Street light
(Li ion batteries)$

376
13039

^Solar study lamp with 2.5 Wp solar panel, 1 W LED luminarie and 3.2 V-2000 mah Li
battery as per MNRE specifications. $ Solar street lights with 75Wp solar panel, 12 W
LED luminarie and 12.8 V-30 Ah Li battery as per MNRE specifications.
3.6.3 Solar High Mast light: In urban areas, High Mast Lights are mostly used to illuminate large
areas like large warehouses, parking lots, stadiums, etc. However, use of solar powered
high mast LED lights would be beneficial in rural areas, particularly in public places such as
markets, Community Health Centres, parks and major street corners. High mast lights are
generally installed 40ft-150ft tall poles with four to six lights installed on each pole, which
illuminate big areas. High mast lighting offers advantages such as reduction in energy costs,
low maintenance costs etc. Thus, solar high mast lighting systems could be utilised as
community lighting solutions catering to a larger area in the villages.

Fig 6. Solar powered High Mast LED light installed in Raipur, Chhattisgarh
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3.6.4 Currently, the Ministry of New and Renewable Energy does not have a scheme for solar
street lights. Several state governments have schemes for rural solar street lights, which
could be leveraged by the implementing agency. The projected benchmark costs may be
seen as Annexure IV.

3.7 Solar powered Irrigation- Solar Pumps:
3.7.1 India has been widely recognised as an agrarian economy and rural areas have been at
the heart of agriculture activity in India. Major subsidies are provided to the farmers in
different sectors such as petroleum, fertilisers etc., to adequately meet their needs and
ensure equitable food prices. Thus, it is important to promote utilisation of renewable energy
in rural areas to bring energy sufficiency in agriculture activities. Lately, there has been an
impetus to adopt solar powered irrigation pumps in India, which is bound to supplement the
irrigation needs of the farmer.
3.7.2 The Ministry of Renewable Energy through the PM KUSUM Scheme aims to install 20 Lakh
stand-alone solar agriculture pumps and solarisation of 15 Lakh Grid connected agriculture
pumps. Under Component B of the Scheme, individual farmers will be supported to install
standalone solar agriculture pumps of capacity up to 7.5 HP for replacement of existing
diesel Agriculture pumps / irrigation systems in off-grid areas, where grid supply is not
available. Pumps of capacity higher than 7.5 HP can also be installed, however, the financial
support will be limited to 7.5 HP capacity. Under this scheme, Central financial assistance
of 30% of the benchmark cost or the tender cost, whichever is lower, of the stand-alone
solar Agriculture pump will be provided.
3.7.3 Several States have also initiated schemes with a focus on solar irrigation and it is important
to bring greater convergence of funds at the grassroots level. To achieve convergence, it is
important that the States enable Village level committees such as Village Water Sanitation
Committee to utilise funds from different schemes towards adoption of renewable energy
applications in rural areas. Ministry of New and Renewable Energy (vide OM dated
26/10/2021) have laid down the benchmark costs (without GST) for Off Grid and
Decentralized Solar PV Systems, including Standalone Solar Pumps and Solarization of
Grid Connected Individual Pumps. The Benchmark costs given are subject to revisions by
Ministry of New and Renewable Energy and need to be verified from Ministry’s website.
The benchmark cost given by Ministry of New and Renewable energy are as follows:
Standalone Solar Pumps:
Sl
No.
1.
2.
3.

Pump
capacity
1 HP
2 HP
3 HP

Universal Solar
Pump
Controller
(USPC)
Without USPC
Without USPC
Without USPC

Benchmark Costs (Rs/Pump)
without GST*
General
States/UTs

NER/Hill States &
UTs/ Island UTs

96877
123691
166299

105509
134802
181175
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With USPC
199540
217447
4.
5 HP
Without USPC
234618
255647
With USPC
281542
306795
5.
7.5 HP
Without USPC
326079
355371
With USPC
374931
408631
6.
10 HP
Without USPC
407897
444536
With USPC
469054
511202
*Cost of solar pump as per MNRE specifications including remote monitoring
Solarization of Grid Connected Individual Pumps:
Pump Capacity

Above 1 kW
and upto 3
kW
44,352

Above 3
kW and
upto 6 kW
43,250

Above 6 kW
and upto 10
kW
40,679

Above 10 kW
and upto 15
kW
37,649

Benchmark
Costs (Rs/ kW)
without GST#
#Cost of Solarization (Rs/kW) as per MNRE specifications including
remote monitoring

3.7.4 All the above benchmark costs are total cost of system as per MNRE specifications
and its installation, commissioning, transportation, insurance, warranty/guarantee,
monitoring and maintenance for 5 years. The Benchmark costs given are subject to
revisions by Ministry of New and Renewable Energy and need to be verified from
Ministry’s website.

Fig 4. Solar Irrigation Pump in Chhattisgarh

3.8 Mini/Micro Grid Model:
3.8.1 A ‘Mini Grid’ is defined as a system having a renewable energy-based electricity
generator (with capacity of 10kW and above) and supplying electricity to the target
set of consumers (residents for household usage, commercial, productive, industrial
and institutional setups etc.) through a Public Distribution Network (PDN). A ‘Micro
Grid’ system is similar to a mini grid but having a Renewable Energy based generation
capacity of below 10kW. Solar mini grids are an ideal alternative to grid electricity in
remote villages that do not have grid connectivity. And because mini-grids are
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independent entities, they can also be controlled and managed without presenting
threats to the conventional grid. Such distributed energy systems also provide more
reliable electricity, as any outages or interruptions to electricity supply can be quickly
identified and corrected. Additionally, having the site of power generation closer to
the load also reduces transmission and distribution losses.
3.8.2 Solar mini grids could be implemented in India by structuring them around the
community i.e. they follow the Village Energy Committee (VEC) approach for
management of local generation and supply. In such model, the Village Energy
Committee, formed by members from the community, plays the role of power
producer, distributor and supplier of electricity, though they may not have any legal
status. They collect payments from users for the electricity and also resolve disputes
in the case of a disruption in power supply. Considering 4-5 individuals are employed
in a GP with 2-5 MW Micro Grid; with 375 of the 750 GPs installing micro grid, it could
be estimated that approximately 1500- 1875 individuals could be employed, only for
operations & maintenance in 750 GPs by 15th August 2023. Thus, it could be inferred
that widespread adoption of this model could potentially generate thousands of jobs
in rural areas, across varying skill levels

Fig 5. Solar Minigrid in Jharkhand

Solar micro-grid at Satjelia, Sundarbans, West Bengal: Micro-grids have lit up a
part of the island that has been facing power cuts since Cyclone Amphan. The cyclone
underlined the importance of solar power in extreme weather event-prone areas such
as the Sundarbans.
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3.9 Micro Hydel power Plant:
3.9.1 There are many places in the hilly regions of India where small hydroelectric pow er
generators ranging from a few kilowatts to several megawatts could easily serve
remote rural settlements. In this plant, electricity is generated by motion of turbines
through flowing water. This water can be reused for different agriculture activities in
the campus. Hydel energy generation can be considered as a primitive technique of
energy generation, which converts kinetic energy into electric energy with the help of
flowing water. In hydroelectric power plants the potential energy of water due to its
higher location is converted into electrical energy. Currently, the Ministry of New and
Renewable Energy does not have a scheme for Micro Hydel power plant. However,
these interventions are generally low.
3.9.2 The total power generation capacity of the hydroelectric power plants depends on the
head of water and volume of water flowing towards the water turbine. These Projects
can be installed on canal drops, dam toes, waterfalls, streams, and river. In
Maharashtra alone, this potential stands at 732.63 MW of which projects with a
capacity of 292.525 MW have already been installed by Water Resources
Department. Maharashtra Energy Development Agency has taken an initiative to set
up such small hydro power projects in the inaccessible tribal area at village Asli in
Nandubar district. States such as Himachal Pradesh, Uttarakhand, Sikkim, Jammu &
Kashmir have also recognised the potential of Micro Hydel Power plants and made
efforts

in

this

direction.

Fig 6. Gharat (Flour mill) powered by Micro Hydel plant in Uttarakhand
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3.10 Wind Energy:
3.10.1 Wind energy has emerged as one of the
most promising resource which has its own
advantage of being an eco-friendly energy
source. Urbanisation, industrialisation, need
for sustainable development and energy
security has helped wind energy to grow
worldwide. The effective output of wind
power projects depends upon many factors
such as wind speed, wind power density,
availability of the site etc. The process of
wind power project development starts with
site selection. Identification of suitable sites
depends upon land use permission, availability of wind resource, technically and
commercially feasible grid connectivity, transport logistics and environmental acceptability.
3.10.2 Micrositing is the optimization of energy production through the correct placement of wind
turbine generators in the wind farm area, considering all physical constraints of the area.
The optimized location of wind turbine generators (WTGs) may be computed by running an
appropriate wind flow modelling, optimisation tools (linear and Non-linear) and techniques
in any terrain conditions. Wind being intermittent in nature and having low-capacity
utilisation factor in comparison to conventional power, its hybridisation with other renewable
and storage technologies would result in reduced intermittency and efficient utilisation of
transmission infrastructure. The project developer may prudently use hybrid technologies
in line with Policy issued by the Central/State Governments for this purpose. Currently, the
Ministry of New and Renewable Energy does not have a scheme for adoption of wind
energy in rural India.
3.10.3 Case Study: Odanthurai Panchayat, Tamil Nadu: Odanthurai Panchayat is situated in
Karamadai block of Coimbatore District. Due to installation of drinking water plant, new
borewells Overhead tanks and Street lights, the electricity consumption charges of the
Panchayat started to increase as such 60% of the Panchayat funds were utilised only for
paying Electricity bills. Hence the Panchayat Council decided to pursue Wind-Mill as their
alternate source of energy.
3.10.4 The Panchayat council decided to invest the savings amount of Rs.40 lakhs and decided
to borrow remaining amount of Rs.1.15 crore from Central Bank of India. The Odanthurai
panchayat decided to purchase one acre land in a wind farm, to utilize it for installation of 1
windmill (350 KW) for Power generation. Accordingly, the Windmill was installed, and
Odanthurai Panchayat became first local body to own a windmill in Tamil Nadu. The
initiative taken by the GP head, proactive approach of the bank manager of Central Bank
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of India and the District Collector who made a committee under his chairmanship, and this
committee recommended the project to the bank for sanction of loan, were all instrumental
in the success of the project. It is a good initiative to tap a source of renewable energy for
the benefit of the Panchayat. However, the present policy does not allow a wheeling
arrangement wherein the units generated at one site are adjusted by the Electricity Board
against the consumption at another site. The units generated by the Odanthurai windmill
are in high tension while the consumption of the GP is in low tension and the present policy
does not allow conversion from low tension to high tension for the wheeling arrangement to
work. These issues need to be addressed for promoting similar efforts by Gram Panchayats
in other States for harnessing the potential of Wind Energy in rural areas, especially in the
coastal areas of the country. A case study on efforts of Odanthurai Panchayat is attached
for reference as Annexure II.

3.11 Bio-Gas:
3.11.1 Bio-Gas is considered to be one of the established modes of alternate energy and an
approach for achieving ‘waste to wealth’. It is renewable, widely available, carbon-neutral
and has the potential to provide significant employment in the rural areas. Rural India
generates enormous quantities of bio-waste including animal waste, kitchen leftovers, crop
residue, market waste and fecal sludge. According to the 20th Livestock Census of India,
2019, the total bovine population (Cattle, Buffalo, Mithun and Yak) is 302.79 Million in 2019,
74.26 million sheep, 148.88 million goats and about 9.06 Million pigs. At least 5,257 tonnes
of waste/day is estimated to be generated from livestock alone. Also, according to Indian
Agricultural Research Institute's estimates in 2014, India generated 620 million tonnes of
crop residue, of which 300 million tonnes are treated as waste and 100 million tonnes are
burnt on farms. Thus, India has a significant bioenergy potential, and it is high time to
leverage this potential in a big way to ensure energy sufficiency and effective biodegradable
waste management. In addition, large scale adoption of bio energy also facilitates reduction
of greenhouse gas emissions; reduction in import of crude oil; employment opportunity for
the local community; additional income for farmers/ local village community from organic
waste and promotion of organic farming.
3.11.2 Biogas is produced when bio-degradable organic materials/wastes such as cattle-dung,
biomass from farms, gardens, kitchens, industry, poultry droppings, night soil and
municipals wastes are subjected to a scientific process, called Anaerobic Digestion (A.D.)
in a Biogas Plants. Biogas Plant designs depend upon several factors and the feed stock
to be processed is of paramount importance. MNRE has approved various designs of
biogas plants and the same have become proven ones for field worthiness. Indian
standards for Biogas Plants, accessories and appliances have been also brought out by the
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MNRE and BIS. There are 4 types of basic model and 10 types of designs of biogas plants
approved under the NNBOMP.
3.11.3 Large scale adoption of bio energy would support villages safely manage their cattle waste,
agricultural waste and in long run all organic waste. It would also support communities
convert their cattle and organic waste to wealth using decentralized systems. By effectively
leveraging the bio energy potential the rural communities could also promote environmental
sanitation and curb vector borne diseases through effective disposal of waste in rural areas.
Largely, bioenergy includes converting organic waste, especially, cattle waste to bio-gas
and fertilizer for use in rural areas. The potential of bioenergy has been widely
acknowledged by Central and State Governments, equally and significant effort has been
made in this direction in the form of schemes such as 'Galvanizing Organic Bio-Agro
Resources Dhan' (GOBAR-DHAN) project of Department of Drinking Water & Sanitation;
New National Biogas and and Sustainable Alternative Towards Affordable Transportation
(SATAT Scheme) of Ministry of Petroleum and Natural Gas.
3.11.4 The implementation of Biogas could be done in primarily in 4 ways including Individual
Household model, Community model, Cluster Model and Commercial Compressed BioGas
(CBG). the Individual model can be adopted by households which have three (3) or more
cattles. The biogas and slurry generated from the plants are used for cooking and as
manure by the households. In Community model, the biogas plants can be constructed for
a minimum number of households (5 to 10). The plants can be operated and managed by
GP/SHGs. The gas generated will be supplied to households/restaurants / institutions and
slurry can be used by the community as organic manure in agriculture or sold to farmers.
In a Cluster based model, individual biogas plants are installed in number of households in
a village/ group of villages. The biogas generated is used by the households and the slurry
is collected at a common place, separated to solid and liquid parts and then fortified and
sold as biofertilizers. In Commercial model, CBG plants can be set up by Entrepreneurs /
Cooperative Societies/ Gaushalas etc. The raw biogas produced is compressed and can
be used as vehicular fuel and / or sold to industries. The slurry generated is converted into
organic manure / bio-fertilizer and can be sold to farmers.
3.11.5 Case

Study

Thikekarwadi
Panchayat,

I
Gram

Junnar,

Pune (MH): Thikekarwadi
Gram Panchayat is in the
Junnar Block in Pune
District

of Maharashtra

State. The GP has a total
count of 120 households
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with a cattle capital of 400 and fruit/vegetable cultivation takes place in 300 acres. The Gram
Panchayat has established a community Biogas plant in a PPP mode through which 35
households are connected with a provision for additional 40 households. 12 kW Power from
the biogas plant is supplied for utilisation by school, street light, temple and GP Office. The
bio-digested slurry produces Phosphate Rich Manure (PROM) as a solid fertilizer and bio
slurry as a liquid fertilizer. Bio slurry produced in the biogas plant is provided to each farmer
from the village free of cost, every fortnight for agricultural applications. This initiative has
not only increased the income of Gram Panchayat increased, but it has also generated
employment in for women and youth of village, and provided biogas for 50 families for
cooking. There are few tangible benefits like Compressed Biogas for cooking to the villagers
which helps in reducing the need of LPG and burning of coal/wood for daily energy needs,
Phosphate Rich Organic Manure (PROM) as solid fertilizer and slurry as liquid fertilizer.
Thus, it helps in reducing the use of chemical fertilizers and ensuring the good health of the
soil, which has also increased the agricultural yield as per the villagers. In addition, the
generation of electricity reduces the cost of running the plant, as well. Also, there are huge
intangible benefits e.g., it is providing environment friendly fuel, reduction in carbon
emission, effective rural waste management, reduction in dependency on LPG and a major
step towards the self-sufficient village. However, there have been challenges such as high
capital cost, fall in cattle count and inadequate capacity utilisation are there which would
need to be addressed while going forward.
3.11.6 Case

Study

Banaskantha
Plant,

II

BioCNG

Banaskantha,

Gujarat: The Banaskantha
BioCNG plant located at
Banaskantha,
being

Gujarat

managed

by

is
the

Banaskantha District Cooperative Milk Producer’s
Union

Ltd.

Waste

is

collected from around 254
households having more than 5 cows/ buffaloes from across 12 villages. The cow dung
collected from these households is weighed and the quantity is marked using a mobile App.
Along with the payment for milk, Rs.1/Kg for the cow dung is credited every 15 days to the
beneficiary account. The biogas generated is stored in a balloon having capacity of 1000
cum. The plant generates a total of 800 Kg of BioCNG per day and the purified gas is filled
in vehicles through a dispensing system. Around 100 vehicles can be filled through the gas
station (8kg per vehicle). The solid part of the slurry is converted to vermicompost or
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converted into PROM by adding rock phosphate and sold to farmers. The liquid part is
reused for treatment.

4

Operating Models2:

4.1 Implementation of a renewable energy project in rural areas may face several challenges, which
may be behavioural, financial or administrative. Thus, it is important for all stakeholders to
create an enabling ecosystem for Panchayats to adopt renewable energy in rural areas. In most
cases, the financial implications of a renewable energy project is one of the biggest challenge.
In order to address these challenges, several operating models have been adopted by
Panchayats (as seen in earlier case studies). Keeping those in view the following operating
models have been conceived for solar energy projects, which could be considered by
Panchayats for other sources of energy as well. In addition, the Panchayats are free to develop
their own operating models as agreed to by relevant stakeholders, within the confines of
national policies & guidelines laid down by the Government of India.
4.2 Large scale Power plants:
Considering the cost implications, the Panchayats have a significant role to plat in mega watt
scale power plants in rural areas. In this view the following operating models are conceived by
Ministry of Panchayati Raj, which could be considered by Panchayats while implementing
renewable energy.
4.2.1

Panchayat Owned Systems:

4.2.1.1 In this model, a Gram Panchayat takes the initiative to build, own, and operate the solar
plant with a capacity of upto 1-5 MW in it its vicinity. The project may be fully funded by
Gram Panchayats/Citizens by utilising funds available to them such as XV Finance
Commission Basic (united) Grants, Own Sources of Revenue (OSR), Grants from State
Government, CSR etc. The Gram Panchayats may also explore acquiring soft loans from
regional rural banks or micro finance institutions to fund the installation of solar plant.
4.2.1.2 The electricity tariff may be based on actual meter consumption, in line with the provision
in Section 61 (d) of the Electricity Act, 2003. The excess energy from solar plants can be
sold to the Discoms under supply agreement, at a tariff determined by the concerned State
Electricity Regulatory Commission, using mechanism of ‘gross-metering’ or ’net billing’ or
‘net feed-in’ or ‘net-metering’, in accordance with the provisions of Electricity (Rights of
Consumers) (Amendment).
4.2.2

Panchayat Promoted Systems:

4.2.2.1 In this model, a Gram Panchayat enters into a partnership with a developer for installation
of a solar plant with a capacity of upto 1-5 MW in its vicinity. The project would be partially
2

Feasibility of agriculture solar micro grids.pdf
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funded by the Gram Panchayat (around 20% of total project cost) and the project developer
may fund the rest of the project. A portion of funds may also be secured through loan, which
could be leveraged by the developer. The electricity generated may be sold to the Discoms
by the developer.
4.2.2.2 The tariff to the consumers may be cost reflective, in line with provisions of Electricity Act
2003 and the Tariff Policy 2016. Therefore, the electricity could be supplied to the
consumers at a tariff, reflecting the cost of supply, determined by the concerned State
Electricity Regulatory Commission as per the mandate of the Act and Tariff policy.
4.2.3

Panchayat Funded Systems:

4.2.3.1 In this model, a private project developer is selected through a transparent competitive
bidding process for installing solar rooftops in all households of the villagers. The project
would be fully funded by the Gram Panchayat.The supply to consumers may be cost
reflective based on the basic commercial principle of recovery of reasonable cost to ensure
financial viability of the system. The excess energy may be sold to Discom, under supply
agreement, at a tariff determined by the concerned State Electricity Regulatory
Commission, using mechanism of “gross-metering” or “net-billing or net feed-in” or “netmetering” in accordance with the provisions of Electricity (Rights of consumers)
(Amendment) Rules, 2021.
4.3 Decentralised systems:
In view of the commitments made by Hon’ble Prime Minister, it is important to promote
decentralised renewable energy systems in rural India. The decentralised renewable energy
systems could be categorised into grid connected and off grid systems.
4.3.1

Grid Connected Systems

a. Farmer Owned Systems:
In this model, an individual farmer or a group of farmers (such as Farmer Producer
Organisations) build, own, and operate the solar plant situated closer to their serving feeder.
The project may be partially funded by equity (30 per cent) of Gram Panchayats/Citizens
and the rest of the investment is financed by lenders such as the bank, micro-finance
organisations etc., The farmers may enter into power purchase agreement (PPA) with the
Discom and earn additional revenue by selling the power at a pre-determined tariff.
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b. Third Party Owned Systems:

In this model, a private project developer is selected through transparent competitive bidding to
build, own, and operate the plant for 25 years. The project is partially funded by the developer’s
equity (30 per cent) and leverages the remaining capital cost from the banks. The developer
signs a power purchase agreement (PPA) with the Discom and sells the entire generated power
at a tariff discovered during the bidding process. Farmers earn additional revenue by leasing
the land to the developer through an agreement.
4.3.2

Offgrid Systems:

`

a. Individual solar powered irrigation system:
Under the PM KUSUM scheme of Ministry of New and Renewable Energy, Individual farmers
having grid connected agriculture pump will be supported to solarise pumps. Solar PV capacity
up to two times of pump capacity in kW is allowed under the scheme. This scheme could be
leveraged by implementing agency
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Case Study- Tata Power-Common Service Centre (CSCs) tie Up: Tata Power
Renewable has partnered with CSC’s Village Level Entrepreneur network for Solar Micro
Grids in Customer Acquisitions, Bill Collection, Repair and Maintenance. Currently, a pilot
in Lakhimpur Kheri, Uttar Pradesh to assess the Viability of the Project. Further, 10,000
Micro Grids will be deployed by Tata Power Renewable with CSC Special Purpose Vehicle.
CSC SPV will supply, maintain and setup 1000 Solar rooftops manufactured by TATA
through its Village Level Entrepreneurs. TATA team will train CSC Village Level
Entrepreneur to educate Farmers about Solar Pumps and service support.

b. Community based systems:
In rural areas with limited infrastructure and water availability, community based solar irrigation
systems could be adopted, by using a pump to irrigate multiple fields. In addition, community
based bio gas plants have been adopted, which could also be explored by Panchayats.
c. Mini grid System:
Solar mini grids are an ideal alternative to grid electricity in remote villages that do not have
consistent grid connectivity. Mini-grids are independent entities, they can also be controlled and
managed without presenting threats to the conventional grid
d. Solar powered kitchens:
Usually, women in rural areas spend a considerable part of their day collecting fuelwood and
cooking food for their families. Induction Cookstoves powered through solar energy can provide
an alternative to LPG based cooking in areas where the LPG distribution infrastructure is either
not available or cost of developing and operating distribution is high.

5. Opportunities for employment and income generation:
5.1 In the upcoming years, factors such as India’s demographic dividend, renewable energy
potential, and recent push to bring enabling policy ecosystem in renewable energy sector,
are expected to make significant contribution towards augmenting income and
employment generation in the power sector Major areas for employment generation
include:
●

Solar energy assessment of potential sites

●

Operations and Maintenance

●

Construction and installation

●

Sales and services

●

Training and apprenticeship

5.2 The plant design and pre-construction phase requires both skilled and semi-skilled
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workforce. Skilled workers are involved in preparing detailed plant-level engineering
designs for electrical and mechanical systems as well as procurement of materials and
equipment. Semi-skilled and low-skilled workers carry out work related to site preparation.
The construction and pre-commissioning phase further requires a mix of skilled, semiskilled and low-skilled workforce. Post-commissioning of a power plant, the operations and
maintenance phase requires skilled workforce to operate the generators and monitor their
performance.
5.3 Plant maintenance activities also require semi-skilled as well as low-skilled workers to
undertake repairs and facility management. The split between skilled, semi-skilled and lowskilled workforce across the value chain also varies for different technologies. A breakup3
of workforce for Wind energy projects and Solar Energy projects is given below.

Shares of Skilled, Semi-skilled and low skilled workforce for a wind energy project

Shares of Skilled, Semi-skilled and low skilled workforce for a Solar energy project

5.4 Need for Skill Development in Renewable Energy Sector in rural areas:
5.4.1

Skill Development has been a major challenge for the country considering the swiftly
changing employment landscape, rapid automation and the disruptions caused by advent

3

Future skills and job creation with renewable energy in India
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of Covid Pandemic across the world. In this context, rural energy could be one of the areas
which could be focused in rural areas in the coming years.
Major activities involved in most of the renewable energy value chains.

5.4.2

As per the discussion paper published by UNESCO on ‘Skills development for renewable
energy and energy efficient jobs - Discussion paper on solar energy demands’, the following
image shows the major activities involved in most of the renewable energy value chain.

5.4.3

Thus, it would be appropriate to align or expand the current skill development initiatives of
the Government of India. This would not only ensure effective implementation of the
proposed renewable energy initiatives in rural areas, but it would further increase
employability and income of the rural youth of the country. Broadly, ‘Equipment
manufacture and distribution’ involves businesses undertaking the development,
manufacture and sale of energy equipment; ‘Project development’ involves advising,
planning, system designing, procuring, negotiating, contracting and financing; ‘Installation,
commissioning and handover’ involves planning, preparing, installing (including testing
and commissioning), and handing over to the owner or manager of the energy project; and
‘Inspection, servicing and maintenance’ involves system diagnostic activities,
undertaken as part of routine maintenance, and inspection and service calls when problems
occur.

5.4.4

As there is a certain degree of similarity in the implementation of renewable energy projects,
skill development could happen in a 2-Step process, where the first step includes a general
training of the trade and in the second step a domain specific training is provided for
ensuring greater specialisation. In the last few years, the Government of India has have
taken up massive programmes such as Pradhan Mantri Kaushal Vikas Yojana, Deen Dayal
Upadhyay Grameen Kaushalya Yojana, Surya Mitra Programme etc., and it would be
pertinent to assess all existing schemes relating to skill development along with, important
aspects such as their coverage, focus areas, duration and eligibility conditions etc., The
National Institute of Solar Energy (NISE) which is is an autonomous specialized institute
under the Ministry of New and Renewable Energy (MNRE), Government of India, mandated
for research and development, solar component testing and certification, capacity building,
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and development of solar products and applications. NISE could play a pivotal role in
augmenting capacity building and creating awareness among rural youth and Panchayat
functionaries. Going forward, the Ministry of Panchayati Raj would deliberate with the
Ministry of Skill Development & Entrepreneurship and Ministry of Rural Development to
ensure alignment or expansion of existing schemes to ensure adequate skill development
of rural youth in renewable energy sector. This exercise would be taken up separately
by the Ministry of Panchayati Raj in a timebound manner, in deliberation with the
States to ensure greater convergence of efforts and avoid any overlap or duplication.

6 Policy Issues:
6.1 The Government of India is committed to increased use of clean energy sources and is already
undertaking various large-scale sustainable power projects and promoting green energy
heavily. It is evident that the renewable energy has the potential to create many employment
opportunities at all levels, especially in rural areas. Thus, it is important to create an enabling
policy framework for accelerating demand driven ecosystem in renewable energy sector in rural
areas. Going forward, the Central and State Government would have to effectively address the
following issues, to create a vibrant renewable energy ecosystem in rural areas:
6.1.1

Panchayats, other Rural Local Bodies (RLBs) and Self Help Groups (SHGs) to get
benefits under different Government schemes: For widespread adoption of renewable
energy in rural areas, it is important to enable the Rural Local Bodies/NGOs/Self Help
Groups to get benefit of different Government schemes aimed at promoting utilisation of
renewable energy in rural areas. The Ministry of New and Renewable Energy would be
requested for incorporating appropriate provisions in their schemes accordingly.

6.1.2

Access to financing mechanisms: As is widely acknowledged, most of the renewable
energy projects entail significant initial costs. Thus, it is important to enable RLBs /SHGs to
have access to financing options with reasonable rate of interest. Therefore financial
lending institutions are required to develop appropriate financial products so as to enable
easy access to financing options for specific renewable energy for Panchayats.

6.1.3

Commensuration of energy selling rate with existing market rates: It is observed that
often Discoms get into a Power Purchase Agreements with power generators in rural areas
with selling rate lower than market rate. Considering the significant capital costs involved in
the renewable projects, it is important to commensurate the energy selling rate of rural
power generators with existing market rates, to prevent the rural power generators to be in
a disadvantaged position.

6.1.4

Facilitating Net Metering: The costs of batteries is one of the major contributors to high
cost of an off grid system, thus it is important to select off gird systems carefully and promote
adoption of net metered renewable energy systems. In order to ensure widespread net-
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metering, it is important to ensure installation of adequate capacity of transformers for the
grid interactive system for unhindered operations.
6.1.5

Promoting solar powered pumps for water supply in rural areas: Initiatives such as Jal
Jeevan Mission indicate the commitment of Government of India towards ensuring
availability of potable water in rural areas. Going forward, the functional household tap
connections are only going to increase and this contributes to the increased electricity costs
on account of installation of water pumps. Thus, water supply pumps for overhead tanks
which are generally bought under the tied funds of the Finance Commission Grants may be
considered for solar powered pumps. Over time, these solar powered pumps would reach
their breakeven point for cost recovery and reduce the operational costs.

6.1.6

Appropriate Wheeling and Banking arrangements for different renewable energy
sources: In rural areas, it is often observed that power generation happens on one site and
consumption happens at another site, wheeling and banking charges become critical for
the end user. Thus, it is important to ensure that the conducive wheeling and banking
charges are levied in the rural areas of the country.

7 Collaboration and Convergence
7.1 In adoption of Solar Energy interventions in rural areas, it is important to develop a spirit of
collaboration between different stakeholders working towards rapid adoption of solar energy
(as well as other renewable sources as suited by the State such as Hydel energy, wind energy
etc.). The State Panchayat Raj Departments can act as a nodal agency for the convergence of
all the agencies to ensure cross-cutting partnership of agencies within and outside the
Government. In addition, the States should reflect upon the following considerations while
implementing the renewable energy-based projects in rural areas:
a. States should promote adoption of solar rooftop systems for all public buildings such as
Government buildings, Primary health centres, Community Health Centres, Anganwadi
Centres to make these establishment self-sufficient in terms of their electricity requirements.
b. States should develop a regulatory framework which empowers and enables the Gram
Panchayats to use Public buildings such as Panchayat Bhawan, Anganwadi centres,
schools, Primary health centres etc., for installing renewable energy systems as per their
needs. In this regard, policies, regulations, technical specifications, and benchmark costs
may be ascertained by the State, as per the renewable energy potential and other factors.
c. A Committee may be formed at the district level, chaired by District Collector, with an
objective of providing technical handholding, bid evaluation, financial evaluation of DPRs.
This committee may include bank officials, representatives from Power Department, Energy
Department etc., to ensure greater coordination and effective implementation.
d. Panchayats may utilise XV Finance Commission basic (united) grants, State Finance
Commission grants, Own Source of Revenue, any other funds allowed by the respective
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State governments, Corporate Social Responsibility funds or any other institutional funding
to install solar panels in their area. Panchayats may also consider supporting the weaker
sections for installation of the solar panels. Wider consensus may formed by the Gram
Panchayat regarding the need for renewable energy application and a Gram Sabha
resolution may also be passed
e. States should explore avenues for resource mobilization with Banks and other financial
institutions to enable farmers in getting loans at appropriate interest rates as per the
guidelines of Reserve Bank of India. The States may also explore possibility of providing
interest free grants to Gram Panchayats in remote areas for adopting renewable energy
based interventions.
f.

Solar PV projects and Wind power plants also contribute to low emission of Greenhouse
gases. By utilising excess Solar or Wind power, power generated from the conventional
energy sources could be replaces, thereby reducing the carbon dioxide emissions. Such
projects can earn carbon credits in the form of Clean Development Mechanism project of
United Nations Framework Convention on Climate Change. Thus, States should explore
opportunities to select key projects for claiming carbon credits.

7.2 Finance Mechanisms:
a. The National Bank for Agriculture and Rural Development (NABARD) provides refinance to
its subsidiary companies viz. NABSAMRUDDHI, NABFINS and NABKISAN to extend credit
support to agriculture and rural development activities. Refinance is extended through
Automatic Refinance Facility and pre sanction route both under Farm Sector (FS) and NonFarm Sector (NFS) activities. NABARD has included renewable energy projects like solarbased power generators, biomass-based power generators, wind mills, micro-hydel plants
and for non-conventional energy based public utilities viz. street lighting systems, and
remote village electrification under Non farm sector for loan refinancing. The extent of
refinance will be up to 90/ 95% of eligible bank loans depending upon the purpose,
location of the investment and agency applying for refinance.
b. The Rural Infrastructure Development Fund (RIDF): Government of India created the RIDF
in NABARD in 1995-96, with an initial corpus of Rs.2,000 crore. With the allocation of
Rs.40,490.95 crore for 2021-22 under RIDF XXVII, the cumulative allocation has reached
Rs.418410.52 crore, including Rs.18,500 crore under Bharat Nirman. At present, there are
37 eligible activities under RIDF as approved by Government of India. Out of those
activities, ‘Mini Hydel Projects/ Small Hydel Projects (upto 25 MW)’; ‘Infrastructure works
related with alternate sources of energy viz. solar, wind etc’. and energy conservation’ and
‘5/10 MW Solar Photovoltaic Power Plant’ have been classified under Agriculture and
related sectors which are eligible for 95% loan through RIDF.
c. In order to address the challenges relating to green energy financing, the Ministry of
Panchayati Raj, Ministry of Rural Development and NABARD are in the process of active
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deliberations to formulate the contours of new financial instruments for financing green
energy initiatives in rural areas.
d. PM KUSUM scheme: This Scheme is aimed at ensuring energy security for farmers in
India, along with honouring India’s commitment to increase the share of installed capacity
of electric power from non-fossil-fuel sources to 40% by 2030 as part of Intended Nationally
Determined Contributions (INDCs).
Sl No.
1.

Component
Component A

Purpose
Setting up of 10,000 MW
of Decentralized Grid
Connected Renewable
Energy Power Plants on
barren land

Salient points
●

●

●

Small solar power plants of
capacity upto 2MW can be
set-up
by
individual
farmers/ cooperatives /
panchayats
/
Farmer
Producer
Organisations
(FPO)
on
barren/
fallow/marshy/ pasture or
cultivable lands.
Power plants can also be
installed on cultivable land
on stilts where crops can
also be grown below the
solar panels.
Power generated to be
purchased by local Discom
at pre-fixed tariff.

2.

Component B

Installation of 20 Lakh
stand-alone solar
agriculture pumps

●

Individual farmers will be
supported to install standalone solar Agriculture
pumps of capacity up to 7.5
HP for replacement of
existing diesel Agriculture
pumps / irrigation systems
in off-grid areas, where grid
supply is not available.

3.

Component C

Solarisation of 15 Lakh
Grid
Connected
Agriculture Pumps

●

Individual farmers having
grid connected agriculture
pump will be supported to
solarise pumps.
Generated solar power to
meet the irrigation needs
and the excess solar power
will be sold to Discoms at
pre-fixed tariff.

●

e. States may explore technical collaboration through PSUs or institutions like Common Service
Centres or leverage funds under schemes of Ministry of New and Renewable Energy etc. In
addition, academic institutes such as Central Mechanical Research Institute, TERI, National
Institute of Solar Energy, RuTAGs, Indian Institutes Technology, National Institutes of
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Technology may also be approached by States to provide necessary technical support and
handholding to the Panchayats in the entire process.
f.

Grid connected rooftop solar systems may be installed by the Gram Panchayats where excess
electricity can be sold back to the power grid resulting in increase in revenue for the
Panchayats.

g. Financial assistance is also provided under the MNRE- Grid Connected Solar Rooftop
Programme, which is shown below:
•

Central Financial Assistance (CFA)* to Residential sector

•

Central Financial Assistance @ 40% for capacity up to 3 kWp

•

Central Financial Assistance @ 20% for capacity beyond 3 kWp and up to 10 kWp

•

Central Financial Assistance @ 20% for Group Housing Societies/Residential Welfare
Associations capacity up to 500 kWp (limited to 10 kWp per house and total upto 500
kWp)

h. Pradhan Mantri Khanij Kshetra Kalyan Yojana: The Pradhan Mantri Khanij Kshetra Kalyan
Yojana (PMKKKY) is being implemented by District Mineral Foundations (DMFs) of the
respective districts using the funds accruing to the District Mineral Foundation. The overall
objective of PMKKKY scheme is (a) to implement various developmental and welfare
projects/programs in mining affected areas, and these projects/ programs will be
complementing the existing ongoing schemes/projects of State and Central Government.
Under other priority areas, PMKKY recognises ‘- Development of alternate source of
energy’ for utilisation of upto 40% of PMKKY funds.
i.

The Union Budget 2022-23 has announced that villages on the northern border will be covered
under the new Vibrant Villages Programme. The activities will include construction of village
infrastructure, housing, tourist centres, road connectivity, provisioning of decentralized
renewable energy, direct to home access for Doordarshan and educational channels and
support for livelihood generation. Additional funding for these activities will be provided. Existing
schemes will be converged and their outcomes will be defined and monitored on a constant
basis. The programme aims to enhance infrastructure in villages along India's border with China
in states like Himachal Pradesh, Uttarakhand and Arunachal Pradesh.’

j.

By the end of Amrit kaal i.e., 15th August 2023, all States/UTs must ensure that a total of 75
GPs should take up an initiative to adopt renewable energy interventions. Followed by which,
a progressive increment in the number of GPs may be made by States to ensure 750 GPs with
this initiative by 15th August 2025 and 7500 GPs by 15th August 2030. Further, in terms of green
energy production, considering national average population of ~3416 for each GP with average
household of 5 people, States should collectively aim to add generation capacity of ~ 100 MW
by 2023, ~ 1GW by 2025 and ~10GW by 2030.

Page 33 of 45

Sl No.

Year

GPs with Renewable Approximate Power
Energy initiatives
capacity added

1.

2023

75

100 MW

2.

2025

750

1 GW

3.

2030

7500

10 GW

Collective Targets for States

8 Envisaged Impacts
8.1 Adoption of renewable energy would not contribute towards achieving the national climate
goals, but it would also enable the Gram Panchayats to develop own sources of revenue by
optimal utilization of resources. Unlike the fossil fuel industry, which features mechanized
technology, the renewable energy industry is much more labour-focused and intensive. Thus, it
would also spur economic growth by producing labour intensive jobs relating to operations and
maintenance of renewable energy systems in Gram Panchayats. Further, widespread net
metering of solar systems would allow Discoms to gain access to localised energy sources for
rural areas of the country which would reduce transmission losses and add to the savings of the
company.
8.2 Major benefits:
8.2.1

Although several benefits have been widely acknowledged and highlighted in the report, the
specific benefits envisaged by this initiative are as given below:
a. Distributed renewable energy generation near the point of consumption under the
campaign would result in decreased transmission and distribution losses and increased
reliability of power
b. Availability of reliable power would push the economic growth in the rural and remote
areas of the country
c. The proposed community participation in the planning and implementation of local
projects would also strengthen the social fabric in the rural areas and ensure longer life
and better efficiencies due to availability of local maintenance personnel and knowhow.
d. Installation of solar rooftop plants will increase penetration of renewable energy at
household level in rural areas and help transition of rural citizens from consumers to
prosumers. These household level plants would also help in powering other applications
like the proposed electric cook stoves.
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e. This initiative would promote substitution of LPG in rural areas by bringing community
Kitchen based models powered by Renewable energy. Subsequently, LPG substitution
in rural areas would contribute to the savings to the national exchequer in the form of
subsidy cost savings and contribute to the SDGs on environment conservation.
f.

Widespread adoption of biogas plants would promote substitution of Chemical fertilisers
with bio fertilisers and contribute to the savings to the national exchequer in the form of
fertilisers subsidy cost savings as well as promote natural farming.

g. Panchayats would emerge as producers and consumers of energy and actively
contribute towards achieving goals laid down by Hon’ble Prime Minister in the CoP26
summit in Glasgow. Thus, this initiative would bringing greater energy sufficiency, and
have a multiplier effect on economic & industrial activity, agricultural activity,
employment of rural youth and reverse migration to rural areas.
h. The top-down approach from the Panchayats to the households & institutions would
result in better planning and efficient allocation of resources under various programmes
of MoPR, MNRE and other Ministries and Department of the Union and State
Government. It would also create greater possibilities of convergence of State
Government Schemes with the proposed campaign.
i.

This initiative would also result in start of public private partnership projects at the
Panchayat level which will again help in inclusive growth of the country.

j.

The campaign would result in significant improvement in employment opportunities in
the rural areas as brought out in the concept note.

8.2.2

It is anticipated that over the years, the Gram Panchayats would evolve as self-sustaining
centres of habitation, which are energy surplus with an entire ecosystem consisting of
renewable energy sources with different applications pertaining to agriculture, rural
livelihood, primary health care, education etc. The adoption of latest technology also
ensures transparency in operations as information will be available to the decision makers
on real-time basis for targeted policy formation or any other necessary intervention. In
continuation to the preparation of Concept Note, the Ministry of Panchayati Raj would be
collaboratively working with all the stakeholders at the Central and State level with aim to
achieve ‘!ाम

ऊजा' (वराज’ in rural areas of the country.
******
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Annexure I
Models for Solarization of Cooking in Rural Areas:
Under PM-KUSUM and Rooftop Solar Schemes of MNRE, installation of solar power
plants is supported. While under Component-A of PM-KUSUM, large centralized plants
of up to 2MW can be installed, under Rooftop Solar Ph-II Scheme, small household
level plants are supported. Based on the above two instruments, models for solarisation
of cooking have been developed with following assumptions:
Sl
No.

Assumptions

Values

2.
3.
4.

Electricity requirement with solarized cooking (120 kWh
per month for induction cookstove + 39 kWh per month
for other appliances)
Capacity Utilization Factor (CUF) of solar plants
Tariff of power supplied to customers
Interest Rate on Bank loan

5.

Cost of LPG cylinder

6.
7.
8.
9.

Average monthly LPG usage per family
From above, average monthly exp. on LPG
Discount factor for Net Present Value
Project life

1.

1900 kWh per
annum
18%
Rs. 3 per kWh
6%
Rs. 883/- per
14.2 kg cylinder
8 kg per month
Rs. 498/10%
25 years

A. Centralized Solar Plant of 1 MW under PM-KUSUM Scheme Component-A
Under this model, a centralized solar plant of 1 MW is proposed to be installed at one
location, which will provide power to 1000 families. Models takes following assumptions
besides the common assumptions mentioned above:
Sl
No.
1.
2.
3.
4.
5.

Assumptions
Cost of Solar Power Plant of 1 MW
Debt Equity Ratio
Loan Repayment period
Buyback tariff of power generated
Operations & Maintenance
expenditure

Values
Rs. 4 Crore
70 : 30 i.e. farmer equity of Rs. 1.2 Cr.
15 years
Rs. 3.14 / unit (as in Rajasthan)
0.65% of cost with 3% annual escalation

This model yields following results:
Sl
No.
1.
2.
3.
4.
5.

Parameters
Levelized cost of generation from solar
plant
Payback period for project developer
Equity IRR for developer (pre-tax)
Net Present Value over project life
Savings as compared to LPG per
household
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Values
Rs. 2.21 per unit
8.78 years
14%
(+) Rs. 15.8 lakh
Rs. 273/- per annum

6.

Savings to Discom as compared to APPC

Rs. 15.2 lakh per annum (assuming
APPC of Rs. 3.94 / unit in Rajasthan)

Therefore, the above model is profitable to the project developer/ farmer with net
positive Net Present Value of Rs. 15.8 lakh; it is resulting in savings on cooking fuel for
household; and also savings for Discoms.

B. 1 kW rooftop solar plant under Rooftop Solar Phase-II Scheme
Under this model, a 1 kW capacity rooftop solar plant is proposed to be installed with
individual households. Models takes following assumptions besides the common
assumptions mentioned above:

Sr. No.

Particulars

Values

1

Cost of Solar Power Plant of 1 kW

Rs. 51,100/-

2

MNRE subsidy

40% of the cost

3

Loan component

60% of the cost

4

Loan Repayment period

10 years

5

Net meter tariff

Rs. 3/unit

Household don’t have to contribute upfront at the time of installation and have to pay
instalment against 60% loan component. Households have to pay about Rs. 300 per
month for a period of 10 years. This results in savings of over Rs. 100/- per month, right
from the first month of installation as compared to LPG based cooking. Once the loan
is paid off, household saves up to Rs. 400 per month. Net Present Value (NPV) of the
savings over the project life of 25 years is Rs. 18,850/-.
Both the above models show that solarisation of cooking is financially attractive to all
the stakeholders as compared to LPG based cooking. It may also be noted that costs
in building the LPG distribution infrastructure is not included in the above calculation. If
included, it will further enhance attractiveness of solarisation of cooking as compared
to LPG based cooking.

****
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Annexure II
Tamil Nadu State Coimbatore District Karamadai Block
Odanthurai Panchayat Case Study of Wind Turbine

Introduction
Odanthurai Panchayat is situated in Karamadai block of Coimbatore District on the
foothills of Western Ghats 45 km away from Coimbatore city. It comprises of 7
Habitations with a total population of 7140 as on date. In 2006 the population was
approximately 4500 gradually increased to 5399 in 2011 and now 7140. The Odanthurai
Panchayat is providing water supply to every household in adequate quantity (55 Litres
per Capita per Day) as per Government Norms through the 16 Bore wells, 14 Overhead
Tanks and 2 Sump and had also Provided 346 streetlights. Hence the Electricity
consumption charges increased year on year.
Need for Alternate source
Due to installation of drinking water plant, new borewells Overhead Tanks and Street
lights the electricity consumption charges of the Panchayat started to increase as such
60% of the Panchayat funds were utilised only for paying Electricity bills. The Panchayat
used Biogas energy and solar energy to some extent. But that was not adequate. Hence
the Panchayat Council decided to pursue Windmill as their alternate source which
seemed to be a sustainable one.
Concept behind Investment and Sources of fund
At the time of proposal, the Odanthurai Panchayat required 450000 units per year. A
single 350 KW Wind Turbine will produce 645000 units of Electricity per year. After
utilising the required electricity it was decided to sell the excess units to State Electricity
Board and to generate revenue for the Panchayat. Hence the Panchayat council decided
to invest the savings amount of Rs. 40 lakhs and decided to borrow remaining amount
of Rs.1.15 crore from Central Bank of India, Avarampalayam Branch at the rate of 8.5%
interest.
Estimate for installation of Wind Turbine
In 20.02.2006, the Cost of Single 350 KW Wind Turbine Generator was about Rs.1.55
Crore including charges payable to Tamil Nadu Generation and Distribution Corporation
Limited (The State Electricity Board). The estimate of windmill structure in 2006 as below
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Sl. No

Particulars

1

Comprising mainly of (1. Nacelle, 2. Hub and Set of 3
Blades 3. Controller (Microprocessor) 4. Tower Material
suit for 60 mt. Hub Height)
2
Packing, handling, loading insurance and
Transportation charges to the delivery at site
3
Supply of electrical items, Transformer, bus, Vacuum
Circuit Breaker, Communication cable
Cost of Wind Mill
1

2
3

4

Civil Work, Industry windmill, foundation, control room,
transformer plinth, electrical yard fencing, temporary
road for movement of crane and preparation of crane
platform.
Erection and installation of windmill including loading,
unloading and material handling.
Supply and installation of High Tension electrical
system Including Cables, Double Pole Structure,
Vacuum Circuit Breaker yard, common meter and High
Tension Transmission line from windmill to grid inter
connection point
Commissioning of wind mill

Erection charges
Land cost

2

Tamil Nadu Electricity Board (State Electricity Board)
infrastructure development charges (Rs.25.75 Lakhs
per MW)
Tamil Nadu Electricity Board consultation and
registration fees
Maintenance charge

4

3
5
96.16
15.5

5
19

0.5
40

1

3

Rs.
(in Lakhs)
88.16

8

Land and Electricity Board charges
Total Estimate of Windmill

9.01

0.11
1.72
18.84
155

First local body to Own a Windmill
The Odanthurai panchayat decided to purchase one acre land in a wind farm at S.F.No
146/3 Myvadi Village which is located in Madathukulam Block of present Tiruppur District
and to utilize the aforesaid land for the installation of 1 Number of windmill 350 KW for
Power generation. Accordingly the Windmill was installed and thus Odanthurai
Panchayat became first local body to own a wind mill in Tamil Nadu.
Windmill Maintenance:
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The Suzlon Global service limited agreed to operate and manage the said Windmill from
2006 to till date with annual maintenance to both labour and Material work for Rs.87980/per year and break down maintenance work involving labour and materials Rs.201890/per year, which is amounting to total cost of Rs.289870/- per year. The above rates are
valid for 1 year from the effective date of installation and are subject to escalation @ 5%
per Annum on the previous year’s rate.
Surplus over requirement:
The power thus generated from the Windmill was transmitted through Tamil Nadu
Electricity Board Transmission lines. Since the windmill is high tension line it is mainly
used for Street lights and drinking water pumping operations of the Panchayat. The
surplus energy generated is being sold to Tamil Nadu Electricity Board at the rate of
Rs.2.70 per unit from the time of commissioning the Wind Energy Generator tied up with
the Electricity Board Grid.
Income Generated from 2006 to September 2021
Windmill generates approximately 6.00 Lakhs units of electricity per year and the power
is sold to the Tamil Nadu Generation and Distribution Corporation Limited and revenue
of more than Rs.16.00 Lakhs per year is generated.
Sl no.
1.

Parameters
No. of Units generated up to September 2021

2.

Average Units Generated per Year

3.

The Rate Fixed by the Tamil Nadu Generation
and Distribution Corporation per unit as per
agreement
Amount due from the Tamil Nadu Generation and
Distribution Corporation (2006-21)
Amount Received from Tamil Nadu Generation
and Distribution Corporation
Balance to be received from Tamil Nadu
Generation and Distribution Corporation

4.
5.
6.

Values
8184229
545615
Rs.2.70/Unit

Rs.2,13,82,324.00
Rs.2,06,14,161.00
Rs.7,68,163.00

Units of energy Generated from the Wind Energy Generator and sold to Tamil Nadu
Generation and Distribution Corporation Limited year wise breakup as detailed below.

Sl
No.

Period

Amount received
No. of Units Energy
from the
Generated from the
Tamil Nadu
Wind Electricity
Electricity Board (In
Generators
Rs.)

1

2006-2007

611514

16,44,056

2

2007-2008

629748

17,01,696
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Sl

Period

No.

Amount received
No. of Units Energy
from the
Generated from the
Tamil Nadu
Wind Electricity
Electricity Board (In
Generators
Rs.)

3

2008-2009

572520

15,30,922

4

2009-2010

661283

17,71,143

5

2010-2011

588214

15,81,065

6

2011-2012

508918

13,88,678

7

2012-2013

614160

16,73,955

8

2013-2014

495099

13,32,996

9

2014-2015

431784

9,23,355

10

2015-2016

282978

6,96,806

11

2016-2017

579786

15,20,815

12

2017-2018

499806

12,94,845

13

2018-2019

461954

11,25,874

14

2019-2020

425419

10,80,184

15

2020-2021

415200

10,47,589

16

2021-2022
(Apr to Sep 2021)

405846

Total

8184229

10,68,346
2,13,82,324.5

The life span of windmill is 20 years. The present age of windmill is 15 years and for the
remaining 5 years the expected income to be generated will be approximately
Rs.6,82,160/- per annum.
Re-Payment of Loan
The Wind Turbine has produced 81.84 Lakhs units from 2006 to September 2021, the
same was sold at Rs.2.70 per unit to Tamil Nadu Generation and Distribution
Corporation. The entire loan amount has been repaid with the revenue generated by
selling of electricity to the Tamil Nadu Generation and Distribution Corporation.
Benefits of Windmill
Windmill energy is a good source of Renewable Energy. It does not contaminate and
prevent air pollution. It is renewable and reduces the use of fossil fuels which are the
origin of greenhouse gases that causes global warming. Hence, this is one of the best
renewable energy for greener, pollution free future India.
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Conclusion
Capital Subsidy has not been sanctioned by the Government of India and Government
of Tamil Nadu for installation of windmill by Odanthurai Panchayat.
The Tamil Nadu Generation and Distribution Corporation is buying energy at the rate of
Rs.2.70 per unit from the windmill from inception i.e 2006. New traffic order has not been
implemented by the Tamil Nadu Generation and Distribution Corporation (State
Electricity Board).
The rate fixed by the Tamil Nadu Generation and Distribution Corporation, per unit may
be increased from Rs.2.70 to Rs.3.70 per unit (or) it can be exchanged with current
electricity consumption
Odanthurai Panchayat is a role model for self sustained and self-reliant Local Body
attracting the attention of policy makers for renewable energy. This is a model which
could be emulated by other Gram Panchayats.
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Annexure III
Possible Implementation Mechanisms at District Level & Gram Panchayat level
District Panchayat Level

District level Committee will be the nodal agency for
planning, implementation, monitoring and approval of
Renewable Energy projects.

Model projects at District/Block level and cluster &
community models at GP level.

In the case of cluster and community models at the GP
level, the District will obtain the proposals from GPs.

The District will examine the proposals of GPs with the
support of a technical committee/experts, if needed, and
approve the proposal ensuring its long-term sustainability

Funds in the case of cluster and community model will be
paid to the GP or agency/organisation endorsed by the GP
for the implementation of the projects

Additional requirements of funds for the cluster and
community projects at the District/Block/GP level can be
met from other funding sources such as the 15th Finance
Commission, MPLAD, MLALAD, CSR, etc

Business models to be promoted, wherever feasible.
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Gram Panchayat Level

GP identifies the potential beneficiary for the
household/cluster and community level projects.

Work with Cooperatives, Farmer Producer Organizations
(FPOS), SHGS, Private entrepreneurs, etc., for the
identification of beneficiaries.

GP identifies suitable location for community projects
through a Gram Sabha resolution.

GP prepares project proposal with the help of a technical
agency/experts (to be arranged by the District/State), if
required and submit the same to the District for approval
before incorporating it in the GPDP.

GP identifies all the funding sources at the time of planning
for convergence.

O&M will be the responsibility of the GP/agency in the case
of community projects and centralized management of
slurry for cluster projects.

The GP will explore the scope of the revenue generation
model for the community project to make the project selfsustaining.
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Annexure IV
Uttar Pradesh New & Renewable Energy Development Agency had promoted installation of
Solar street lights and Solar High Mast lights and also provided technical specifications. The
summary of technical specifications and cost of the solar lighting system, as per Uttar Pradesh
New & Renewable Energy Development Agency is given under for reference (technical
specifications and cost may be finalised the State as per their requirements.
Solar Street Light:
Sl No.

Performance parameters

Details

1.

PV Module

2.

Battery

3.

Light Source

4.
5.
6.

Light Output
Average duty cycle
Mounting of light,
Controller and Battery
pack
Approved Rate per system (for
design, supply, installation,
commissioning of Solar Street
Lighting Systems (LED based)
including 05 years comprehensive
warranty maintenance)

SPV module 75 Wp at 16.4 + 0.2 Volt if MPPT
is not used with positive tolerance. Module Voc
minimum of 21 V.
Lithium Ferro Phosphate (Li-Fe-PO4 or LFP)
minimum 12.8 Volt, 30 Ah
White Light Emitting Diode (W-LED) 12 Watt(
LED +Driver)
White colour (colour temperature 5500-6500 K)
Dusk to dawn
Approx., 4.5 meter above the ground, Mounted
at pole or below the
mounting structure.
Rs. 22485.00

6.

Solar High Mast light:
Sl No.
1.
2.

Performance parameters
PV Module
Battery

Details
Aggregate capacity 440 Wp
Battery (Li-fe-Po4) Lithium Ferro Phosphate battery
aggregate capacity 12.8 Volt, 200AH
White Light Emitting Diode (W-LED) 4x18 Watt (LED
+Driver)
White colour (colour temperature 5500-6500 K)

3.

Light Source

4.

Light Output

5.
6.

Average duty cycle
Approved Rate per system
(for Supply, Installation and
commissioning with five years
comprehensive warranty)
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Dusk to dawn
Rs. 1,17,105.00

