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1.0 Infroduction

Why Renewable Energy Needed? -
Global Threats ???

oExcessive Population
oExcessive Use of Conventional
Energy

oDepletion of Resources
oGlobal Warming

oEcological Imbalance & Climate
Changes

oDisaster-Hurricanes, Tsunami,
Snowfall

oSurvival of Mankind Due to
High Risk AQI-500 and Species at
Risk




1.1 Major Players of Consumptions

of Non-Conventional Energy

» Transport Sector.

> Fast Industrialization:

*Power Sector,

*Textile Industries
*Agriculture Industries,
*Health Sector etc....



1.2 Does Excessive Consumptions
CER Harm & Create Energy Crises?




2.0 Need of Harnessing Non-

Conventional Energy

More than 100 year’s easy growth may end up:
Need to Have Sustainable Energy: >>>>>

0Use Renewable Energy optimally
(e.g.; Biodiesel, Biogas, Biomass etc.).

0Use Non-Conventional Energy optimally
(e.g.; Solar, Wind, Geo-thermal etc.).

0 Store Clean Energy & Reuse whenever required.

Thus, It is need of hour to Utilize Solar & Wind Energy



3. Demand of Power Energy in India
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.. Demand of Power Energy in India

3.1 Total Power Installed ector Wise as on 31-03-2024.

Comparative Analysis

SNo. |Sector |Upto Dec [Percentag [Upto Mar 2024 |Percentage |Overall

2015(MW) e (MW) (%) (+/-)
(%0)

1. State- |(1,00,035 36% 1,43,129 32% -4%
Sector

2. Central- |73,815 26% 1,10,637 25% -1%
Sectors

3. Private- |1,05,213 38% 1,92,424 43% +5%
Private (1,95,013-Jun2024)

Total 2,79,063 100% 4,46,190 100%

2. Total Demand of Electric Power in India as on Mar 2024 in India is: 240,000 MW

during Peak Hours. — n—




... 1Otal Installed Power Energy in India

3.2 Total Installed Capacity %ge Wise as on 31-03-2024.
1.Coal fired Plant : 2,10,969 MW (51.3%)

2.Large Hydro : 46,513 MW (11.3%)
3.Small Hydro : 4,804 MW (1.2%)
4.Wind Power : 42,483 MW (10.3%)
5.Solar Power ; 63,245 MW (15.4%)
6.Biomass/Biogas 10,413 MW (2.5%)
/.Nuclear Plants 7,380 MW (1.8%)
8.Gas-fired Plants : 25,287 MW (6.2%)
Total . 4,11,094 MW (100%)
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3. Demand of Power Energy in India

Electricity Generation Performance
(In Billions Units)

Year Target | Achiements Percentage Increase with
(+/-) previous year

2020 548 548 100.0 -

2021 1356 1418 104.6 -

2022 1523 1576 103.5 45%

2023 1692 1732 102.4 10%

2024- 932 944 101.3 5.5%

Upto

June

India's peak power demand for the year 2023-2024:

s In 2023, the peak demand reached 243 GW, and

% in 2024, it touched arecord high of 250 GW on May 30, 2024.

% The non-solar demand met also reached an all-time high of
234.3 GW on May 29, 2024



contd...3. Demand of Power Energy in India

ELECTRICITY GENERATION gnkwn)

B Fossilfuel-basedelectricity Il Hydroandnuclear [ Renewable-based electricity
== Shareof Renewables

3000 60%
2500 50%
2000 40%
1500 30%
1000 20%
500 I 10%
0 2012 2017 2022 2027 2032 2037 2042 2047 0%
Source: NITTT Aayog
Peak Demand in 2024-25 (May 2024). 2,50,000 MW

It's worth note that India's power demand forecasts suggesting a

ieak demand of 384 GW bi 2031-32.



4. Solar Power Installed Capacity in
India

India, I1s a rapidly growing 7 4 Ve
economy- Wl T LT

vhuge energy demand
v'Above 30-million people, facing it.

Country’s power is producing

mostly from coal (51%) and

from Hydro-Power (11.3%). The

coal reserves won’t last

beyond 2040-50.

More than 13% Indian

households still in villages that ,
translates 30 million people 1nInd1a
without electricity grid.
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-.4. Solar Power Energy in India

Comparative Analysis
India's solar installation capacity (692%)

- It has significant growth over the years.

L December 2016, India's solar installation capacity was around 9,012 MW.

U March 2024, the country's solar installation capacity has increased to
approximately 63,245 MW.

L June 2024, this number rose to around 66,442 MW, and

U October 2024, capacity stands at approximately 71,343 MW.

Uttar Pradesh's solar installation capacity (1207%)
- Growth

LDecember 2016, the state's solar installation capacity was around 326 MW.
March 2024, this number increased to approximately 3,444 MW.

OJune 2024, solar installation capacity stood at around 3,844 MW, and

LOctober 2024, the state's solar installation capacity reached approx.4,262 MW.
March to Oct 2024 — Capacity enhanced - 24%




Uttar-Pradesh Use of Renewable

Energy

The Uttar Pradesh Solar Policy

It was implemented in 2013-15 to promote the adoption of solar energy in the
state and it has made significant progress in the field of solar energy in recent
years.

The state government has initiated several programs to promote solar energy,
including the Solar Energy Policy, Solar Rooftop Scheme, and Solar Park Scheme.

Case study of the financial and environmental impact of solar projects in Uttar
Pradesh is done.

We analyze the various methods of solar roof generation, government schemes for
rural and urban areas, cost analysis, and the impact of hybrid systems on the
financial viability of solar projects.

Our study highlights the potential of solar energy in Uttar Pradesh and the need for
continued government support to promote the adoption of solar energy and also
shows the benefits of renewable energy, energy security, and environmental
protection.

Our Suggestions to create Solar Corridors to Export Other Country



Uttar-Pradesh Use of Renewable

Energy

The Uttar Pradesh Major Initiatives in Solar
Energy

Uttar Pradesh has been making significant strides in solar energy adoption,
with several major projects and schemes underway.

- 1.Solar Rooftop Programme: The Uttar Pradesh New and Renewable
Energy Development Agency (UPNEDA) is promoting solar rooftop
installations through its Solar Rooftop Programme, which offers subsidies
to residential consumers.

- 2.Har Ghar Solar Abhiyan: The state government has launched the Har
Ghar Solar Abhiyan initiative to promote solar adoption across the state,
aiming to achieve a target of 6 GW solar capacity by 2026.

- 3.Solar Cities Programme: Uttar Pradesh plans to develop 16 cities,
including Ayodhya, as Solar Cities, with a focus on promoting rooftop solar
installations and reducing carbon emissions.



Uttar-Pradesh Use of Renewable

Energy

The Uttar Pradesh Major Initiatives in Solar
Energy

- 4.Bhadla Solar Park: Although not exclusively in Uttar Pradesh, the Bhadla
Solar Park, one of the largest solar parks in India, has a significant
presence in the state.

- 5.CleanMax Solar Projects: CleanMax India has installed over 61 solar
power plants in Uttar Pradesh, with a total solar capacity of over 23 MWp,
generating over 3.5 crore units of solar electricity annually.

These projects and schemes demonstrate Uttar Pradesh's commitment to
solar energy adoption and its efforts to reduce carbon emissions while
promoting sustainable development.

Our Suggestions to create Solar Corridors to Export Other Country




4. Solar Power Installed Capacity in

India

State Wide India’s Renewable Energy-March 2024

[SNo. State Solar Wind Hvdro Total
Energy Energy Energy
Potential Potential Potential
(MW) (AMW) (AMW)
1. Andhra 38,000 6,100 5,130 49,230
Pradesh
2. Bihar 1.400 1.200 S44 3.444
3. Gujarat 35,000 8,800 1.150 44,950
4. Karnatak 24,700 9,700 13,110 47,510
5. Madhya- 21,000 5,500 2.820 29.320
Pradesh
6. Maharashtra | 14,000 4,900 8,480 27,380
7. Rajasthan 42,000 5,400 1,120 48,520
8. Tamil Nadu |17,600 7,300 2,080 26,980
9. Uttar 22.800 4,300 1.340 28,440
Pradesh
10. West Bengal | 2,700 1.100 2.740 6,540
Total: 219,200 54,300 38,814 312,314




contd..3. Renewable Energy in India-2014

POWER

IRENEWABLE ENERGY IN INDIA

Renewal Energy Installed Capacity in India (as of 31 January 2014)
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-ms.d. SOlar Power Installed

Capacity in India

THE INDIA’'S SOLAR ENERGY PLAN UP TO
2030-

(JAchieve 280 GW from Renewable Energy

* National Solar Mission which plans to add

new capacity worth 97 GW (97,000 MW) by
2022.

 Agreements with 7 state governments
representing 9.85 GW (9,850 MW) solar PV
have so far been signed by the SECI.



-ms.d. SOlar Power Installed

Capacity in India

The State of Uttar Pradesh

Agreements executed with the Solar Energy
Corporation of India (SECI)

»4-Solar PV Power Projects with a total capacity of 600
MW.

»4-Projects in Uttar Pradesh in Progress
a) 350 MW,
b). 50 MW and
c). 2-of 100 MW each.

Note: The capacity of these projects are expected to be
enhanced from 500 MW to 4 GW.



4. Solar Power Installed Capacity in
India




-ms.d. SOlar Power Installed

Capacity in India

The India’s Solar Energy Plan up to 2024
e Solar Energy Plan up to 2030-- 280 GW (280,000 MW/)
* Govt. Set a Target achieving renewable Energy by 2050
-- 500 GW (500, 000 MW)
e Solar Plant Installed by Mar 2024-63,245MW
* Current Status up to Oct 2024-71,343 MW
NOTE:

PRODUCER NOW IN THE WORLD



contd. 4. Solar Power Installed
Capacity in India

GRID CONNECTED
SOL AR POVER




-ms.d. SOlar Power Installed

Capacity in India

Advantages of Solar Energy in India

* Solar Energy is an inexhaustible source of energy

* Solar energy is environment friendly. Currently India being one
of the 3" Top polluted countries of the world.

* Solar energy can be used for variety of purposes;

(like as heating, drying, cooking or electricity, and can also be
used in Bikes, Cars, Buses, Trains, Airplanes, Large power boats,
Satellites, Agriculture, Green building construction and many

more benefits to the urban & rural population too).



-ms.d. SOlar Power Installed

Capacity in India

Contd...Advantages of Solar Energy in India

* Best alternate means of power generation.

* You don’t need a power or gas grid to get solar energy.
* A solar energy system can be installed anywhere.
* Solar panels can be easily placed in houses.

* Hence, it is quite inexpensive compared to other sources
of energy.



5. Type oF Roor Top Solar Power

5.1 On-Grid System

This system is directly connected to the local utility grid, enabling users
to draw electricity from the grid when solar power Is insufficient and
feed excess energy back into the grid when there is a surplus.




5. Type oF Roor Top Solar Power

5.2 Off-Grid System

In this setup, energy generated by the solar panels is stored in batteries
for use during periods of low sunlight or nighttime.

S oc circuiTs
> ﬁ (OPTIONAL)

. AC CIRCUITS
STAND-ALONE — E‘
INVERTER

BATTERY BANK GENERATOR BACKUP

LOW VOLTAGE
DISCONNECT

CHARGE
CONTROLLER




5. Type oF Roor Top Solar Power

5.3 Hybrid System
The hybrid system combines features of both on-grid and off-grid systems, offering the
best of both worlds. This configuration is connected to the utility grid while also
incorporating battery storage for energy backup. Hybrid systems allow users to store excess
energy in batteries for later use and feed surplus electricity into the grid, maximizing
energy utilization.

EXISTING AC

PANEL

ROOFTOP SOLAR HYBRID SYSTEM




5. Type oF Roor Top Solar Power

5.4 Government Scheme for Rural and Urban Area

(1) Saur Urja Kisan Yojana

The Saur Urja Kisan Yojana is tailored to address the energy needs of farmers in Uttar
Pradesh. This scheme facilitates the installation of solar-powered irrigation pumps,
replacing conventional diesel or electricity-powered pumps.

(2) Solar Rooftop Scheme

The Solar Rooftop Scheme is a flagship initiative to promote the installation of solar panels
on residential, commercial, and industrial rooftops. The scheme targets urban areas to
address growing energy demands and reduce electricity bills while increasing the share of
renewable energy in the state’s power mix.

Under this scheme, the Uttar Pradesh government, in collaboration with the Ministry of
New and Renewable Energy (MNRE), offers a subsidy of up to 40% for residential
installations up to 3 kW capacity and 20% for installations between 3 kW and 10 kW,



5. Type oF Roor Top Solar Power

(3) Solar Park Scheme

The Solar Park Scheme is designed to develop large-scale solar parks in Uttar Pradesh, providing
infrastructure and support for the generation of solar energy on a larger scale.

The Uttar Pradesh government, in partnership with the Solar Energy Corporation of India (SECI),

identifies suitable land and facilitates the development of solar parks. Developers are provided
with necessary infrastructural support such as transmission facilities and financial incentives. The
cost of establishing these parks varies based on their scale and location, but central and state
subsidies cover a significant portion of these costs to attract private investment.

For example, the central government provides a grant of up to Rs. 20 lakhs per MW or 30% of the
project cost (whichever is lower) for infrastructure development in solar parks. This support helps
reduce the financial burden on developers, encouraging investment in large-scale solar energy
projects.




5. Type oF Roor Top Solar Power

(3) Solar Park Scheme

The Solar Park Scheme is designed to develop large-scale solar parks in Uttar Pradesh,
providing infrastructure and support for the generation of solar energy on a larger scale.

The Uttar Pradesh government, in partnership with the Solar Energy Corporation of India (SECI),
identifies suitable land and facilitates the development of solar parks. Developers are provided with
necessary infrastructural support such as transmission facilities and financial incentives. The cost of
establishing these parks varies based on their scale and location, but central and state subsidies cover a
significant portion of these costs to attract private investment.

For example, the central government provides a grant of up to Rs. 20 lakhs per MW or 30% of the project
cost (whichever is lower) for infrastructure development in solar parks. This support helps reduce the
financial burden on developers, encouraging investment in large-scale solar energy projects.




5. Type oF Roor Top Solar Power

Cost Analysis
The cost of solar energy systems has witnessed a significant decline in recent years.
A comprehensive cost analysis of solar energy systems involves understanding the various components :

1).System Cost

The system cost represents the largest portion of the total expenditure and includes the costs of solar panels,
inverters, and mounting structures. Solar panels account for approximately 50-60% of the total system cost,
depending on their type (e.g., monocrystalline or polycrystalline). Inverters, which convert the DC electricity
generated by solar panels into usable AC electricity, contribute another 15-20% of the system cost. Mounting
structures, which provide support and stability to the panels, account for around 10% of the cost.

2). Installation Cost
This cost generally constitutes 10-15% of the total expenditure. The complexity of the installation,
such as rooftop orientation, structural reinforcements, or the need for additional electrical work,
can influence this cost.

For instance, the installation cost for a typical residential rooftop system in urban areas might
range from Rs.20,000 to Rs.30,000. In rural areas, where labor costs may be lower but logistical
challenges might increase expenses, the installation cost could vary.



5. Type oF Roor Top Solar Power

Cost Analysis

3) Maintenance Cost

Maintenance costs refer to the expenses incurred over the
lifespan of the solar energy system, typically 20-25 years.
These costs include cleaning the solar panels, inspecting
electrical connections, and replacing components such as

inverters, which have a shorter lifespan of around 8-12
years.

Annual maintenance costs are estimated to be 1-2% of
the initial system cost.



5. Type oF Roor Top Solar Power

Environmental Impact

The adoption of solar energy can have a significant impact on the
environment, including:

* Reduction in greenhouse gas emissions: Solar energy is a clean
and renewable source of energy that can help reduce greenhouse
gas emissions.

* Conservation of water: Solar energy can help conserve water by
reducing the amount of water needed for cooling systems.

 Reduction in air pollution: Solar energy can help reduce air
pollution by reducing the amount of pollutants emitted by
traditional energy sources.
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4. Solar Power Installed

Capacity in India
FIRST ROOF TOP SOLAR PLANT -5 KW
AT LUCKNOW CITY

1). In Lucknow- 55 Lacks Population

1). Total House (Approx.)-15 Lacks

n1). If 2-3kW each House 1nstalls Solar Roof Top
= 30 Lacks kW-45LackskW
= 30,00,000 kW-45,00,000kW
= 3,000 -4,500 Mega Watt

VIDEO
R RRRRRRRBRRRRRRRRBEBSBEEBBEEB DB


RoofTopSolarPlant-21052016.mp4

5. CosT oF Roor Top Solar

Power Installation

Cost of Roof Top Solar Plant -5 kW In Uttar-Pradesh

1). Cost per kiloWatt (Average) :Rs. 50,000
1). Central Govt. Subsidy 30% () :Rs.15,000
1) UP State Govt. Subsidy up to 2KW 30% (-) :Rs.15,000

Net=  Rs. 20,000

1v). a)Net Cost of Solar Roof Top 1kW Rs. 20,000=00

b)Net Cost of Solar Roof Top 2kW = Rs. 40,000=00
c) Net Cost of Solar Roof Top 3kW = Rs. 75,000=00
d). Net Cost of Solar Roof Top 4 kW = Rs.1,10,000=00
e) Net Cost of Solar Roof Top 5 kW = Rs.1,45,000=00



conta. B. COST OF ROOF Topr Solar Power

Installation

Rajasthan Patrika Sep 22, 2016
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conte. D. COST OF ROOF Tor Solar

Power Installation

Rajasthan Patrika, Delhi; Oct 20, 2016
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6. MalJor Solar Power In India

Major Solar Power Plants in India

Solar Power Park in India 5 Rewa Ultra Mega Solar, Madhya Pradesh
6 Charanka Solar Park, Gujarat
| Bhadla Solar Park, Rajasthan
7 Kamuthi Solar Power Project, Tamil Nadu
2 Pavagada Solar Park, Karnataka
8 Ananthapuramu - Il, Andhra Pradesh
3 Kurnool Ultra Mega Solar Park, Andhra
Pradesh 9 Galiveedu solar park, Andhra Pradesh
4 NP Kunta, Andhra Pradesh 10 Mandsaur Solar Farm, Madhya Pradesh




6. MaJor Solar Power In India

Major Solar Power Plants in India
— Brief Details

Bhadla Solar Park

1. Bhadla Solar Park is the world’s
largest solar park located in India
which is spread over a total area of
14,000 acres in Bhadla, Phalodi
tehsil, Jodhpur district, Rajasthan,

Indiq.



6. MaJor Solar Power In India

2. The region has been described as 4. When its full capacity is operational,
“almost unlivable” due its climate.  the park will become the world's [
Average temperatures in Bhadla largest fully commissioned PV
hover between 46 and 48 degrees  project, with investment rising to Rs
Celsius. Hot winds and sand storms 10,000 crore (US$1.3 billion).
occur frequently. Bhadla is a sandy,
dry and arid region with an area of
about 45 km2.

3. The Solar park has a total capacity
of 2,245 MW.



6. MaJor Solar Power In India

Pavagada Solar Park

1. Pavagada Solar Park is a solar park
covering an area of 53 square
kilometres (13,000 acres) in
Pavagada taluk, Tumkur district,
Karnataka.

2. The Solar Power park has a
capacity of 2,050 MW and is the
World’s second largest photovoltaic

solar park after 2245 MW Bhadla
Solar Park in Raiasthan.



6. MaJor Solar Power In India

Kurnool Ultra Mega Solar Park

1. Kurnool Ultra Mega Solar Park is a
solar park spread over a total area
of 5,932.32 acres in Panyam mandal
of Kurnool district, Andhra Pradesh,
with a capacity of 1,000 MW.

2. The park was built at an investment
of around 7,000 crore (US$980
million) by solar power developers
and the Central and State
governments.

3. It was commissioned on 29 March
2017 and owned by Andhra Pradesh
Solar Power Corporation Private
Limited (APSPCL).



6. MaJor Solar Power In India

NP Kunta Ultra Mega Solar Park

1. The NP Kunta Ultra Mega Solar Park,
also known as Ananthapuram Ultra
Mega Solar Park, is a solar park
spread over a total area of 7,924.76
acres in Nambulapulakunta
mandal in the Ananthapur district
of the Indian state of Andhra
Pradesh.

2. It was commissioned in May 2016,
and is owned by Andhra Pradesh
Solar Power Corporation Private
Limited (APSPCL).



6. MaJor Solar Power In India

Rewa Ultra Mega Solar ’

1. Rewa Ultra Mega Solar is the first 3. Rewa is the first project in India to
solar project in the country to break be supplying power to an inter-
the grld p(]rlty barrier. It is one of the state Open access customer, ViZ.,
largest solar power plants in India Delhi Metro. This is also the first
S:;dnf\s'a v Largastsingin alle somr project in India where solar power

o would be used for railway traction.
2. Rewa Ultra Mega Solar Limited

(RUMSL), the implementing agency 4. The project got the World Bank

of the project, is a joint venture Group's President’s Award for
between the Madhya Pradesh Urja excellence for its transaction
Vikash Nigam Limited (MPUVNL) and structure.

the Solar Energy Corporation of

India (SECI).



6. MaJor Solar Power In India

Charanka Solar Park

1. Gujarat Solar Park-1 (also called
Charanka Solar Park) is currently in
the process of development on a
2,000-hectare (4,900-acre) plot of
land near Charanka village in Patan
district, northern Gujarat.

Kamuthi Solar Power Project

1. Kamuthi Solar Power Project is a
photovoltaic power station spread
over an area of 2,500 acres in
Kamuthi, Ramanathapuram district,
90 km from Madurai, in the state of
Tamil Nadu, India.



6. MaJor Solar Power In India

Kadapa Ultra Mega Solar Park

1. Kadapa Ultra Mega Solar Park is a
solar park spread over a total area
of 5,927.76 acres in the Mylavaram
mandal of Kadapa district, Andhra
Pradesh.The project is being
implemented by the Andhra
Pradesh Solar Power Corporation
Private Limited (APSPCL), a joint
venture of Solar Energy Corporation
of India (SECI), Andhra Pradesh
Power Generation Corporation and
the New & Renewable Energy
Development Corporation of
Andhra Pradesh Ltd.



6. MaJor Solar Power In India

Ultra Mega Solar Power Projects

1. Ultra Mega Solar Power Projects,
also known as Ultra Mega Solar
Parks, are a series of solar power
projects planned by the Ministry of
New and Renewable Energy of the
Union Government of India.

2. In December 2014, the Government
of India introduced a scheme to
establish at least 25 solar parks and
Ultra Mega Solar Power Projects,
adding over 20 GW of installed solar
power capacity. The Central
Government provides financial
support for the construction of
these solar projects.
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conte. D. COST OF ROOF Topr Solar

Power Installation

Disadvantages of Solar Energy in India

Solar Energy cannot be generated during the night time.

During cloudy or rainy weather, solar energy panels are less reliable as
a solution.

Suitable sunlight is required for producing solar energy.

Solar inverters and storage batteries becomes expensive to convert
direct electricity to alternating electricity.

The land space required to install a solar plant with solar panel is quite
large and that land space remains occupied for many years altogether
and cannot be used for other purposes.

Energy production is quite low compared to other forms of energy.

Solar panels maintenance require considerable money as they are
fragile and can be easily damaged.

Extra expenses are incurred as additional insurance costs.



6. Conclusions

From the above study, following conclusions
are drawn :

- The Solar Energy power station will be the most
suitable alternative for thermal power which is going to

be stopped due to non-availability of coal by year 2045-
50.

 The Solar energy can be installed at residential,
medical, govt. buildings and institutions buildings.

* India would be the one of the largest country to
produce alternative power energy to the tune of 2,80,000
MW in the power grid by 2030.



/. Appeal to Lucknow Citizens

et us become a part of Solar Mission of India:
Generated Power through Solar Roof Top:

 Indian Population : 135 Crores
* Every Individual Houses (Approx.) . 35 Crores
* Install at residential buildings(Average): 2-3kW / house

* India could become one of the largest country on the
Globe to produce Solar Power and feed to International
Grid up to 70 - 105 Crores kWatts. (= 70,00,00,000
kWatts. — 105,00,00,000k\Watts)

=700-1050 GW by 2050 with Public Participation.

VIDEO:



https://www.youtube.com/watch?v=l827L-GytMw&t=225s

8. Saur Vidyut Upbhokta Samiti
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ATTENTION




