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Disclaimer 

 

This document is strictly private and confidential and has been prepared by Deloitte Touche 

Tohmatsu India Private Limited (ñDTTIPLò) specifically for the Infrastructure Development 

Department, Government of Karnataka (ñIDDò) and Energy Department, Government of 

Karnataka (ñEDò) for the purposes specified herein. The information and observations contained 

in this document are intended solely for the use and reliance of IDD and Energy Department, 

and are not to be used, circulated, quoted or otherwise referred to for any other purpose or relied 

upon without the express prior written permission of DTTIPL in each instance. 

Deloitte has not verified independently all of the information contained in this report and the work 

performed by Deloitte is not in the nature of audit or investigation. 

This document is limited to the matters expressly set forth herein and no comment is implied or 

may be inferred beyond matters expressly stated herein. 

It is hereby clarified that in no event DTTIPL shall be responsible for any unauthorised use of this 

document, or be liable for any loss or damage, whether direct, indirect, or consequential, that 

may be suffered or incurred by any party. 
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1 Executive Summary 

The National Action plan for Climate Change (NAPCC) has identified solar energy development as a 

thrust area for enhancing energy security and combating climate change and mandated the launch of the 

Jawaharlal Nehru National Solar Mission (JNNSM) to significantly increase the share of solar energy in 

the total energy mix. 

Keeping in mind the long term benefits of promotion of solar energy, the Government of Karnataka has 

issued a separate policy named ñSolar Policy 2011-16ò. The Karnataka Renewable Energy Development 

Limited (KREDL), has been appointed as the nodal agency for facilitating & implementation of the Solar 

Policy. The KREDL is mandated to prepare the bidding documents, such as Expression of Interest (EoI), 

shortlisting criteria for Agencies, Request For Proposal (RFP), details of technical and financial aspects in 

the proposals, general/special conditions of contract. The Energy Department, Government of Karnataka 

through KREDL intends to develop Solar Parks in the State in order to encourage installation of the solar 

power projects for electricity generation.  To facilitate the process, Govt. of Karnataka will identify the 

areas all across the State for setting up the Solar Parks. The Government of Karnataka has already 

identified area in Village- Mannur, Taluka- Basavana Bagewadi, District- Bijapur, for setting up the solar 

park. 

This Pre-Feasibility Report (PFR) provides an overview on the requisites for the  development of a Solar 

Park in Karnataka along with possible next steps for the government to consider. The Feasibility Study 

includes: a description of the Solar Park concept; a presentation of the proposed location of the Karnataka 

Solar Park and of the Park organization; an overview of the cost outlay & funding requirement for the 

Solar Park; key benefits and an operating framework indicate the possible model that may be adopted to 

set-up Solar Park.  

The overall objective of setting up the Solar Park in the district of Bijapur in the State of Karnataka is to 

promote the development of the solar power projects for electricity generation. The overall aim is to install 

a capacity of around 500 MW in the solar park. This can comprise of both Solar PV as well as Solar 

Thermal projects. The 500 MW solar park is expected to attract an investment of around Rs 5300 Crores. 

Preliminary estimates of the overall cost of infrastructure development indicate a total cost in excess of 

340 crores for the 500 MW Solar Park in Village Mannuar.  The infrastructure development at the solar 

park site will include land development, providing power evacuation facility, water supply network and 

access roads. 

The Solar park is expected to house a number of projects. It is proposed that one or more blocks of land 

identified in the solar park will be allocated to different project developers in order to have a concentrated 

zone for solar development. Individual solar plants will be constructed on the land in a clustered fashion 

and within a defined timeline, sharing common transmission and infrastructure. 

The Government of Karnataka may set-up a dedicated Special Purpose Vehicle (SPV) for the 

development of the Solar Park. The Solar Park SPV will undertake the infrastructure development for the 

setting up of the Solar Park and allot the plots to the project developers eligible for participating in the 

schemes identified for promotion in the Solar Park. 

It can be expected that the overall land development may take around 18 month period. The project life 

for the solar projects can be assumed to 25 years (i.e 300 months). 

A broad detail of the Solar Park development framework has also been provided which indicates the key 

preparatory steps and the expected time for development of the Solar Park. The report also captures the 

possible way forward for private participation in the Solar Park and the role of the Government of 

Karnataka in development of Solar Park. 
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2 Introduction 

2.1 Project Idea 

Historically, fossil fuels have been the dominant source of fuel for electricity generation all over the world. 

This has over time, resulted in rising energy costs, energy security and climate change fears, adverse 

health effects and other associated environmental challenges.  

The Jawaharlal Nehru National Solar Mission (JNNSM) under the National Action Plan for Climate 

Change aims to promote ecologically sustainable growth while addressing Indiaôs energy security 

challenge. The mission aims to initiate a shift from fossil fuels to renewable based generation (solar) and 

in the process leverage Indiaôs advantage in terms of access to abundant scientific, technical and 

managerial capacity to develop a new industry which in time shall not only address energy access and 

delivery issues in India but across the globe. The mission plans to make significant investments in solar 

generating capacity, manufacturing, research and development and human resources.  

The National Solar Mission received unprecedented response from not only the Indian industry but also 

from a variety of international stakeholderôs right from the time of its launch on 11th January, 2010 by the 

Prime Minister of India. The first two batches for the development of utility scale grid connected solar 

projects saw unprecedented interest from the investor community that the mission had to adopt a reverse 

bidding mechanism for the allocation of the projects 

In line with the national agenda on solar promotion, the Government of Karnataka has already issued a 

separate policy named ñSolar Policy 2011-16ò. The Karnataka Renewable Energy Development Limited 

(KREDL), has been appointed as the nodal agency for facilitating & implementation of the Solar Policy. 

The KREDL shall prepare the bidding documents, such as Expression of Interest (EoI), shortlisting criteria 

for Agencies, Request For Proposal (RFP), details of technical and financial aspects in the proposals, 

general/special conditions of contract.  

The Karnataka Renewable Energy Development Limited (KREDL) is an organization working under the 

purview of Energy Department, Government of Karnataka. The objectives of the KREDL are to promote 

renewable energy (including solar energy) in the State and to initiate all necessary actions for Energy 

Conservation in the State. The KREDL works through various Governmental Agencies, Private 

Organizations, NGOôs and Accredited Energy Auditors. 

The Energy Department, Government of Karnataka through KREDL intends to develop Solar Parks in the 

state in order to encourage installation of the solar power projects for electricity generation.  To facilitate 

the process, Govt. of Karnataka will identify the areas all across the State for setting up the Solar Parks. 

The Government of Karnataka has already identified area in Village- Mannur, Taluka- Basavana 

Bagewadi, District- Bijapur, for setting up the solar park. Deloitte Touche Tohmatsu India Private Limited 

(ñDTTIPLò) has been appointed by the Govt. of Karnataka for undertaking the pre-feasibility study for 

setting up the proposed Solar Park in district Bijapur. 

2.2 Approach 

The development of the pre-feasibility report for the proposed solar park comprise of both technical & 

commercial analysis to understand the attractiveness & identify issues related to setting up of the solar 

park. The key aspects that are analyzed as a part of development of the pre-feasibility report include: 

¶ Understanding of the site details (land, solar radiation, climatic conditions) 

¶ Conceptual Planning for setting up Solar Park 

¶ Preliminary infrastructure assessment 

¶ Preliminary development needs  

¶ Project Cost estimates & related benefits 

¶ Way forward 

Deloitte team had detailed interactions with IDD, Energy Department and KREDL to understand the basic 

philosophy, purpose and goals / aspirations they intended to attain, by the development of such Solar 

Power Parks in the State. A visit to the proposed site in District Bijapur was also undertaken to assess 

various site specific details. 
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3 Sector Profile 

3.1 Solar Industry Overview 

India receives solar energy equivalent of over 5,000 trillion kWh per year and has the potential to generate 

about 700 billion units annually from solar, amongst the highest across the globe. To tap this huge solar 

potential, India has embarked on an ambitious program under the Jawaharlal Nehru National Solar 

Mission (JNNSM) which is targeting an addition of 20,000 MW of solar power by 2022. The program has 

already received a very good response from the market under Phase I.  

A number of drivers, highlighted in the diagram below are driving the development of the Indian Solar 

Energy sector. Some of these have been discussed in detail below:  

 

Located in the sub-tropical belt, India receives abundant sunshine through most of the year, with many 

parts receiving 250-300 sunny days a year. At 1900 kWh/sq. M, India receives one of the highest levels of 

solar irradiance globally. Indiaôs favourable geographical position is highlighted below.   

 
 

Source: Schott AG (2009) 
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Role of Solar Energy 

The promotion of solar energy in India should be seen from a broader and long term perspective. 

Harnessing the solar energy offers energy security & environmental benefits and other benefits namely: 

i. Contribute to enhancing power availability, reducing the energy shortage, stabilization of tail-end 

grid & addressing the peak demand deficit faced by the state of Karnataka. 

ii. Enhancing energy security by developing diverse energy mix: Majority of electricity generation in 

Karnataka is based on conventional energy; solar energy can contribute towards diversifying the 

energy base to reduce dependence on conventional energy sources.  

iii. Providing clean & reliable energy: Solar energy helps in meeting the energy requirements of 

people in remote rural areas. 

iv. Leads to sustainable development: Promotion of solar energy will contribute directly towards the 

overall improvement of living standard of rural populace. It will also help maintain ecological 

balance, replacing conventional energy use, generate additional employment opportunities, 

improve health and increase access to education to rural children. 

 

Central Promotional Programs for Solar Energy Development in India   

The National Action Plan for Climate Change (NAPCC) in India was released by the Prime Ministerôs 

Council on Climate Change. In the context of solar energy NAPCC states that ñIndia being a tropical 

country, where sunshine is available for longer hours per day and in great intensity, solar energy, has 

great potential as a future energy source. It also has the advantage of permitting the decentralized 

generation and distribution of energy, thereby empowering people at the grassroots levelò.  

In light of the above, the Jawaharlal Nehru National Solar Mission (JNNSM) was launched to promote 

power generation from solar energy in the country. The objective of the Jawaharlal Nehru National Solar 

Mission is to create conditions, through rapid scale-up of capacity and technological innovation to drive 

down costs towards grid parity. The Mission aims at achieving grid parity for solar by 2022 and parity with 

coal-based thermal power by 2030. 

The Mission has adopted a 3-phased approach, spanning the remaining period of the 11th Plan and first 

year of the 12th Plan (up to 2012-13) as Phase 1, the remaining 4 years of the 12th Plan (2013-17) as 

Phase 2 and the 13th Plan (2017-22) as Phase 3. The mission lays down the targets that need to be 

achieved in the years to come so that India can tap its solar potential to the fullest. The targets set by 

JNNSM have been summarized in table below.  

 Application Segment 
Target for Phase-I 

(2010-2013) 

Target for 

Phase-II 

(2013-2017) 

Target for Phase-III 

(2017-2022) 

Grid Solar Power 1100 MW 4000 MW 20000 MW 

Off-Grid Solar 

Applications 
200 MW 1000 MW 2000 MW 

Solar Collectors 7 million sq. mts 
15 million sq. 

mts  
20 million sq. mts 

During the reverse auction process for Batch I (in late 2010), 36 projects were selected, with nearly 400 

developers bidding. A total of 140 MW were allocated to 28 PV projects and nearly 470 MW to seven 

solar thermal projects.  The Indian government also migrated existing solar projects to count toward the 

Solar Mission, at a premium tariff of Rs 17.91/kWh ($0.45/kWh), providing an additional 84 MW of 

capacity.  

The Indian government started the reverse auction price at Rs17.91/kWh ($0.45/kWh). The lowest bid 

price was Rs 12/kWh ($0.32/kWh). Since two PV projects failed to meet NVVN requirements, they were 

withdrawn from the process. Nineteen of the Batch I PV projects are located in Rajasthan; the others are 

in Gujarat, Maharashtra, Karnataka, Tamil Nadu, Andhra Pradesh, Odisha, and Uttar Pradesh. Indiaôs 
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solar energy market grew from 17.8 MW in early 2010 to 506.9 MW cumulative installed capacity as of 26 

March,2012
1
. 

3.2 Solar Profile - Karnataka  

Policy Initiative for Solar Energy Promotion 

Karnataka has abundant potential for development of solar energy. Under the Karnataka Renewable 

Energy Policy, it is envisaged that the State will have a target for achieving 126 MW of solar power up to 

2013-2014. This includes the power that the State is likely to get under the JNSSM. In the meantime the 

KERC has issued regulations for procurement of 0.25% of total power consumed, from solar resources. 

The Government of India has also recently taken a decision that 0.25% of the total consumption should be 

from solar resources which should go up to 3% by 2022. The Govt. of India through JNNSM targets to add 

around 20,000 MW of solar power capacity by year 2022. 

Keeping in mind the potential & benefits related 

to solar power promotion, the State of Karnataka 

has issued a separate Solar Policy 2011-16.  

The targets promotion of solar power under 

different mechanisms is detailed in the figure. 

The Karnataka Renewable Energy Development 

Ltd. (KREDL) has already taken the initiative in 

line with the Solar Policy and has selected 

project developers by conducting tariff based 

competitive bidding for allocation of 80 MW of 

solar project capacity. The lowest winning bid 

was submitted at a tariff of INR 7.94/kWh. 

Institutional Framework  

The electricity sector in Karnataka is a major contributor to the Stateôs growth. This sector has 

continuously grown and undergone major structural changes in consonance to the challenges of the 

changing socio-economic needs as well as the regulatory regime. The State energy sector is served by 

the following 100% Government owned companies.   

1. Karnataka Renewable Development Limited (KREDL): KREDL has been formed with a vision to 

promote renewable energy investments and developments in the State. This company was formed in 

1997. KREDL works in close association with government owned companies, private developers, 

NGOs and energy auditors to promote and develop renewable energy and energy efficiency initiatives 

in the State. The company has allocated projects of about 16,954 MW for the State till FY 11. Out of 

this, around 3500 MWs of the projects have already been commissioned.  Karnataka Power 

Corporation Limited (KPCL): The Company was formed in 1970 with a view to set up a 

professionally managed corporation to plan, construct, operate and maintain power generation 

projects in the State. KPCL has been adding capacities since then in various technologies including 

Thermal, Hydro, Solar and Wind. The company currently has an installed capacity of 5991 MW.  

2. Karnataka Power Transmission Company Limited (KPTCL): KPTCL was formed when the 

erstwhile Karnataka Electricity Board (KEB) was unbundled into different transmission and distribution 

companies in the year 2002 as part of the Karnataka Power Sector reforms program. KPTCL is a 

transmission licensee and the State Transmission Utility as per the provisions of the Electricity Act 

2003.   

3. Electricity Supply Companies (ESCOM): The State has six distribution licensees - BESCOM, 

CESC, GESCOM, HESCOM MESCOM and Hukkeri Cooperative Society. These distribution 

licensees were created after bifurcation of KPTCLôs Transmission and Distribution businesses.  

                                                      

 

1
 Source: Laying the Foundation for a Bright Future : CEEW 
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4. Power Company of Karnataka Limited (PCKL): PCKL was incorporated on 20th August, 2007 

under the Companies Act, 1956. PCKL is responsible for capacity addition by way of setting up of 

new power projects through bidding process, under Case-II bidding guidelines issued by Ministry of 

Power, GOI and long term procurement of power under Case-I bidding guidelines of MoP, GoI. In 

order to bridge the short term demand and supply gap, PCKL has been procuring power on behalf of 

the ESCOMs from various sources including purchase of power through Energy Exchange, Banking 

(SWAP) as well bilateral transactions. PCKL also co-ordinates with other States and Central 

Government agencies on power related issues as well as through the forum of SRPC( Southern 

Regional power Committee). 

The power sector in Karnataka is regulated by Karnataka Electricity Regulatory Commission (KERC). The 

State Electricity Regulator started functioning in 1999, when the Karnataka Electricity Reform Act was 

enacted. After the Electricity Act 2003 became applicable across the country, the commission assumed its 

new roles and responsibilities under the purview of the Act.  The prime objectives of the commission are 

listed below.  

¶ To regulate all aspects of the electricity sector in an objective, professional and transparent 

manner. 

¶ To safeguard consumersô interests. 

¶ To ensure reliable, least ï cost power supply as a basic input for the economic and social 

development of the State 

3.3 Key Issues of Solar Power Development: the rationale for Solar 

Parks 

In 2011, investments in Indiaôs renewable energy markets rose to approximately `51,000 crore ($10.3 

billion), with more than one-third of the investments directed to solar projects. Indiaôs Batch II reverse 

auction sent ripples through international solar markets. The lowest winning bid, by the French company 

SolaireDirect, was `7.49/kWh ($0.15/kWh) for a 5 MW plant in Rajasthan (Year 2011)  This price was 

impressively lower than many markets had predicted, suggesting that solar energy could attain grid parity 

with traditional energy sources sooner than initially anticipated. Investments are expected to double for 

Phase 2
2
.  

However, developing a solar energy project is still a complex process and for the successful development 

of a solar project, many things under the development process must come together. The development of 

solar projects face a number of issues related to land availability, financing, project development, approval 

& clearances. Some of these key issues are detailed below:  

1. Power Evacuation: The availability & capacity of power evacuation infrastructure in the remote 
areas can be a major issue for development of solar projects, as it could result in additional 
burden on solar project developer on grid connectivity infrastructure. 

 
2. Availability of water: The availability of water supply for solar thermal presents a huge challenge 

for deployment of large scale generating stations. The water supply network at the proposed site 
for solar projects needs to be assessed from the perspective of commercial viability of CSP 
projects. 
 

3. Land Availability: Availability of land is a major issue faced for the development of solar power 
projects. Efforts need to be undertaken for identification of land for solar power development in 
the State. 

4. Financing: Legal arrangements like PPA, Transmission agreement and land acquisition etc are 
pre-requisites to the financing and developers are supposed to utilize equity (for payment of 
charges/fees etc) till debt disbursements are available. This at times affects the project 
development as the fees/charges paid by the developers in preparatory steps are quite high. 
Technical capability of commercial banks in understanding the solar technology and relatively 
higher risks of solar projects in comparison to conventional power projects act as barrier to 

                                                      

 

2
 Source: Report : Laying foundation for a Bright Future 
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financing. Financial institutions perceive solar energy in India as a riskier investment because it is 
a fledgling industry without a proven track record in meeting commissioning deadlines, 
performance benchmarks, and delivering power. 

 
5. Project Development: Development of projects needs to go through various administrative steps 

which are under various departments.   

Development of Solar Park provides an integrated approach for addressing some of the key issues 

related to the development of solar projects. This is also results in reduced cost related to power 

evacuation, water availability owing the large scale solar project development in the solar park. 
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4 Project 

4.1 Description of the Project 

Concept of Solar Park 

A Solar Park can be defined as a concentrated area earmarked for the development of solar generation 

facility over a period of time. Establishment of the Solar Parks have the potential of significantly reducing 

the cost of electricity from solar power due to economies of scale achieved through large scale installation 

and reducing a number of regulatory hurdles having possible time & cost over risk. The shared 

infrastructure related to power evacuation, water connectivity & other services further provides the cost 

advantage. 

The concept aims to accelerate the development of solar power generation projects and to de-risk the 

dispersed solar power project investments, through the availability of large areas of suitable land, the 

provision of common infrastructure ï including grid connection and water access ï to a number of 

generation and manufacturing plants, as well as facilitating the permitting process. This should also 

enhance the financial attractiveness of such projects. 

Objective of Setting Solar Park 

The overall objective of setting up the Solar Park in the district of Bijapur in the State of Karnataka is to 

promote the development of the solar power projects for electricity generation. The overall aim is to install 

a capacity of around 500 MW in the solar park. 

It is proposed that one or more blocks of land identified in the solar park will be allocated to different 

project developers in order to have a concentrated zone for solar development. Individual solar plants will 

be constructed on the land in a clustered fashion and within a defined timeline, sharing common 

transmission and infrastructure. 

Guiding Principles 

The concept and development of the Solar Park is based on certain guiding principles namely the 

mandate for solar promotion under Karnataka Solar Policy 2011-16, emerging market requirement and 

the industry practice.  

Karnataka Solar Policy 2011-16 

The State of Karnataka has issued a separate policy for the promotion of solar power named ñSolar 

Power Policy 2011-16.  The State Policy shall act as the main guiding principle for setting up of the 

Solar Park in the State of Karnataka. The policy targets promotion of solar projects for electricity 

generation through different modes including purchase of electricity by distribution utilities to meet 

the RPO compliance as well as solar projects under REC mechanism. 

Technology Mix 

Solar Power can be generated using two key types of technologies. These are: 

1. Solar Photovoltaic (PV) Technology ï It collects and converts solar radiation directly into DC 

electricity. 

2. Concentrating Solar Power (CSP) ï It concentrates solar radiation to high temperatures to be 

thermodynamically useful for conventional thermal electricity generation plants and is also known 

as Concentrating Solar Thermal Power (CSP) systems. 

The Karnataka Solar Policy 2011-16 aims to promote both solar PV as well as solar thermal technologies. 

The proposed Solar Park can be conceived with different options of solar technologies. Some of the 

possible options are detailed below. 
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S.No. Scenario 
Technology Portfolio 

in Solar Park 
Remarks 

1 Scenario 1 100% Solar PV  Solar Thermal project installation may require 

building water canal of approx. 30 Kms from 

Almatti Dam to Village Mannaur 

2 Scenario 2 50% Solar  PV : 50% 

Solar Thermal 

Provide equal proportion to both technologies. If no 

interest for CSP, then land can be given to Solar 

PV developers. 

3 Scenario 3 75% Solar PV : 25% 

Solar Thermal 

Provide more weightage to Solar PV owing to the 

fact that Solar thermal projects require more land & 

water for installation. 

 

The land requirement for the Solar Thermal projects is expected to be 0.5 hectares/MW more than the 

Solar PV project. Also solar thermal projects have huge water requirement. Keeping in mind the relatively 

higher resources requirement (land, water) by the solar thermal project,  it is proposed that a Technology 

Portfolio of 75% Solar PV and 25% Solar Thermal can be considered for the proposed Solar Park.  

Solar Scheme to be promoted 

The Karnataka Solar Policy 2011-16 promotes development of solar power projects in the State  

1. Sale of Energy to distribution utilities 

2. Projects under Renewable Energy Certificate mechanism (REC Mechanism) 

3. Bundling of Solar Power with thermal power 

4. Captive solar power plants and sale to third party 

The proposed solar park shall be developed by the Govt. of Karnataka. In such a scenario, it can be 

expected that the benefits harnessed from development of the solar park shall be passed on to the 

electricity consumers in the State of Karnataka. Keeping this principle in mind, the following schemes are 

proposed to be developed in the Solar Park: 

1. Sale of Energy to Distribution Utilities: Solar projects selling electricity to the distribution 

licensees in the State of Karnataka can be encouraged to set-up projects in the proposed Solar 

Park. The Govt. of Karnataka has already selected 80 MW of solar power capacity (8 Solar PV 

projects and 2 Solar thermal projects) through tariff based competitive bidding under this scheme. 

The sale of power at preferential tariff to distribution utilities shall form part of the Solar RPO of 

each distribution utility. The table below provides an indicative analysis for the Solar RPO for 

different distribution utilities in Karnataka. 

 Solar Obligations FY 12 FY 13 

1 ESCOMS 0.25% 0.25% 

2 BESCOM 62.68 68.56 

3 CESC 13.25 14.18 

4 GESCOM 18.63 19.98 

5 HESCOM 26.35 28.81 

6 MESCOM  3.47 4.09 

 Cumulative TOTAL (MU) 124.37 135.62 

 Cumulative TOTAL (MW) 70.98 77.41 

Source: Deloitte Analysis 
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2. Projects under Renewable Energy Certificate mechanism (REC Mechanism): The Solar 

Power projects selling electricity at pooled cost of power purchase to the distribution licensees in 

the State of Karnataka and eligible for RECs shall also be encouraged to set-up solar projects in 

the proposed Solar Park. The Karnataka Electricity Regulatory Commission has already notified 

the REC Regulation and the pooled cost of power purchase as Rs. 2.73/unit for the Financial 

Year 2012 for encouraging solar power projects under REC mechanism. 

 

3. Bundling of Solar Power with thermal Power: The solar projects to be installed under the 

bundled power concept shall also be encouraged to be set-up in the proposed Solar Park. The 

State of Karnataka under the Solar policy has provided for a capacity of 50 MW to the Central or 

Karnataka State owned undertakings for setting solar projects in the State. The power generated 

from the solar projects will be bundled with the thermal power. 

Sizing of the Plots 

The proposed solar park should promote a mix of both small as well as large capacity solar project. As 

assumed earlier Technology Portfolio of 75% Solar PV and 25% Solar Thermal can be considered for the 

proposed solar park. This indicates that for a proposed capacity of 500 MW to be set-up in the Solar Park, 

the following can be the capacity distribution for Solar PV and Solar thermal: 

¶ Solar PV Capacity : 375 MW 

¶ Solar Thermal Capacity : 125 MW 

The plots in the solar park can be developed in the size of 5 MW (both for Solar PV and Solar thermal). 

For higher capacity projects a combination of plots can be allocated. The land requirement can be 2 

hectare/MW for Solar PV technology  and 2.5 hectare/MW for CSP has been considered. 

The table below details the indicative area required along with the number of plots to be developed for 

both Solar PV and Solar Thermal projects. 

S.No. Technology 
Capacity 

Supported (MW) 

Area Required 

(hectares) 

Individual plot 

Size 

Number of 

Plots 

1 Solar PV 375 750 5 MW 75 

2 Solar Thermal 125 312 5 MW 25 

 

Given the fact that the State of Karnataka has already allotted 80 MW of solar power capacity to the 

project developers, the initial development phase of Solar Park can be result in the installation of this 

allotted capacity. The later phase of Solar Park development can focus on the schemes identified for 

installation in the solar park. 
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4.2 Description of the Site 

This section analyses the site with an objective to understand the existing facilities and constraints to 

ensure effective planning of the Solar Park. The analysis is discussed in terms of location for proposed 

solar park, connectivity options, physical features (topography/drainage), solar radiation aspects climate 

and existing facilities. 

4.2.1 Location and Connectivity 

The Solar Park is proposed to be located in Village- Mannur, Taluka- Basavana Bagewadi, District- 

Bijapur. The geographical coordinates of Village- Mannur, Taluka- Basavana Bagewadi, District- Bijapur, 

are 16
o
31ô54òN, 75

o
57ô35òE. The land availability is over 1000 Acres. 

The figure below indicated the area for the proposed solar park. 

Source: Google Map, Google Earth 

The site for the proposed solar park is located near to Basavana Bagewadi, nearest urban area, which is 

around 6 Kms away. The site can be accessed through a metal road from National Highway (NH)-50 (Old 

NH-13), which is around 20 Kms from the site. The distance matrix detailed below provides the key 

surrounding features from the perspective of site connectivity. 

Table 1 : Distance Matrix 

Details   Approx. Distance ( Kms) 

Nearest Urban Area Basavana Bagewadi 6 

Nearest NH NH-50 (Old NH-13) 20 
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Nearest Railway Station Bijapur  50 

Nearest Domestic Airport Sholapur 133 

 

4.2.2 Land & Physical Features 

The land, essentially barren and rocky with little or no vegetation, is near plain with higher elevation in the 

north east. The site does not have any perennial drainage system. A seasonal drain is located through the 

existing land. The ownership of the land is private. 

The pictures of the proposed site in Village Mannur are shown below: 

 

 

The land is predominantly flat with slopes in around one-fourth of the area. The extent of usability of the 

land, area available as well as the costs of land development and civil work can only be ascertained after 

detailed topographical survey and geo-technical investigation at the location. 

4.2.3 Solar Radiation 

The State of Karnataka is endowed with a good solar potential. Karnataka has about 300 sunny days in a 

Year.  The key parameters related to analyzing the solar radiation in a particular area are Direct Normal 

Irradiance (DNI) and Global Horizontal Irradiance (GHI). 

¶ Direct Normal Irradiance (DNI): Direct Normal Irradiance (DNI) is defined as the amount of 

direct beam solar radiation per unit area that is intercepted by a flat surface that is at all times 

pointed in the direction of the sun. This quantity is of particular interest to concentrating solar 

installations and installations that track the position of the sun. 

 

¶ Global Horizontal Irradiance (GHI): Global Horizontal Irradiance (GHI) is defined as the total 

amount of solar radiation per unit area that is intercepted by a flat, horizontal surface. This value 
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is of particular interest to photovoltaic installations. It includes both direct beam radiation 

(radiation that comes from the direction of the sun) and diffuse radiation (radiation that has been 

scattered by the atmosphere and which comes from all directions of the sky). 

The availability of solar radiation based on MNRE-NREL radiation database indicates that Karnataka has 

good solar radiation throughout the state. As per the prevailing technical norm, most of the places in 

Karnataka have DNI more or equal to 5.00 kWh/m2/day. This indicates the state is well suited for 

installation of both solar PV as well as solar thermal based power projects. 

The figure below details the annual average Direct Normal Irradiance (DNI) across different parts of India, 

including regions of Karnataka. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source : Solar Energy Centre/NREL 

In Karnataka, IMD has a weather station in Bangalore, that also monitors solar radiation along with other 

weather related physical parameters. The table below details the annual average GHI and DNI for 

Basavan Bagewadi, District : Bijapur (Karnataka). 
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District Taluka Latitude (N) 
Longitude 

(E) 
Altitude 

Annual 
Average GHI 

(kWh/m
2
) 

Annual 
Average DNI 

(kWh/m
2
) 

Bijapur 
Basavan 
Bagewadi 

16
o 
34'59.88" 75

o
58'1.2" 607 5.82 5.26 

Source: IMD/Karnataka Renewable Energy Roadmap 

Basavan Bagewadi, Bijapur has annual average GHI & DNI lesser than most parts of Rajasthan and 

Gujarat. This would imply that the output from the proposed park may be lower than those in Rajasthan or 

Gujarat. This DNI level is however, comparable to global norms, making the region suitable for installation 

of solar power projects if the site requirements are fully met.  

 

4.2.4 Climate and Meteorological Conditions 

Weather is predominantly dry and arid. The Climatological Table for the period : 1971 -2000 has been 

detailed below indicating mean values for temperature, rainfall and other aspects (hail, thunder, fog, 

squall) in the district of Bijapur. 

Table 2 : Climatological Table : District Bijapur 

Month Mean 

Temperature(
o
C) 

Mean 

Total 

Rainfall 

(mm) 

Mean 

Number 
of Rainy 

Days 

Mean Number of days with 

Daily 

Minimum 

Daily 

Maximum 

HAIL Thunder FOG SQUALL 

Jan 16.8 30.9 4.1 0.2 0.0 0.0 0.0 0.0 

Feb 18.7 33.7 1.0 0.1 0.0 0.0 0.0 0.0 

Mar 21.9 37.0 5.5 0.5 0.0 0.1 0.0 0.0 

Apr 24.1 39.1 23.1 1.0 0.0 0.8 0.0 0.0 

May 24.1 39.1 38.4 3.2 0.0 0.9 0.0 0.0 

Jun 22.7 33.5 109.3 6.0 0.0 0.6 0.0 0.0 

Jul 22.0 30.8 75.5 5.5 0.0 0.0 0.0 0.0 

Aug 21.7 30.4 86.0 5.4 0.0 0.1 0.0 0.0 

Sep 21.6 31.4 158.9 8.2 0.0 0.4 0.0 0.0 

Oct 21.3 31.7 126.0 8.4 0.0 0.3 0.2 0.0 

Nov 18.6 30.3 23.9 2.0 0.0 0.1 0.4 0.0 

Dec 16.1 29.7 7.0 0.4 0.0 0.0 0.6 0.0 

Annual 20.8 33.1 658.6 39.9 0.0 3.3 1.2 0.0 

Source : IMD  

The district of Bijapur receives maximum rainfall during the period of June to September in a particular 

year, with the month of September receiving the highest mean total rainfall. 

The nearest Weather Monitoring station is adjacent to the 110 kV KIADB Substation of KPTCL which has 

recently been implemented by the Center for Wind Energy Technology (C-WET). 
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4.2.5 Water Availability 

 

Surface Water 

Nearest water source for the proposed Solar park can be the Almatti Dam. The dam is approximately at a 

distance of 30 km from the location. The river and water sharing agreements would need to be reviewed 

before arrangements are made to use the water for the solar park. 

 

Rainwater 

At the given site, rainfall is one of the major sources of water which is primarily used for cultivation in the 

nearby areas. No temporary check dams for harnessing the rainwater were observed during the site visit.  

 

Ground water 

The Ground water level is expected to be in the range of 350 ft to 400 ft. Ground water depletion and 

other related issues would need to be studied and analyzed in detail during Detailed Project Report (DPR) 

preparation 

4.2.6 Grid Connectivity 

The nearest substation (220/110 kV) of KPTCL is located at Basavana Bagewadi at a distance of 6 km 

from the location. The substation comprises 2X100 MVA Transformers.  

The existing bays in the sub-station are fully utilized and new bay needs to be constructed, in case the 

proposed solar park is set up, for the purpose of evacuation. This may require purchase of extra land for 

setting up the new bay for connecting the proposed Solar Park. Securing Right of Way for the 

Transmission line from the proposed location can be an issue that will require further examination. 

The option of Line In Line Out (LILO) on the existing 220 kV line from Almatti HEP to the Substation is at a 

distance of 2 kMs from site can also be explored.  The LILO option may not be able to support the 

complete 500 MW of capacity proposed at the Solar Park.  However, in case the development of 

evacuation infrastructure takes time, the LILO may be an option connecting the currently allocated 80 MW 

of the capacity, if installed in the proposed Solar Park. 

The figure below details the grid map for area near Basavana Bagewadi. 

Source: KPTCL 

 

4.2.7 Telecommunication 






































