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Abstract— The demand for electricity is increasing day by 

day, which cannot be fulfilled by non-renewable energy 

sources alone. Renewable energy sources such as solar and 

wind are present every were and environmental friendly. The 

renewable energy sources are emerging options to fulfil the 

energy demand, but unreliable due to the stochastic nature of 

their occurrence. Hybrid renewable energy system (HRES) 

combines two or more renewable energy sources like wind 

turbine and solar system. The objective of this paper is to 

present a comprehensive review of various aspects of Hybrid 

renewable energy system. There are some particular 

limitations that ruin the development of solar and wind 

energy system in India. India has satisfactory daylight and 

balanced wind speed. Hence there is greater opportunity for 

extension of solar and wind energy system in the Indian 

scenario along with enough future scope for these renewable 

sources through “Grid Parity”. The aim of this paper is to 

present in a coherent and integrated way the major constraints 

hampering the development of renewable energy in India. 
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I. INTRODUCTION 

India is the 4th largest energy consumer in the world after the 

United States (US), China, and Russia. In recent years, 

India’s energy consumption has been increasing at a 

relatively fast rate due to population growth, economic 

development and industrialization. Rapid urbanization and 

improving standards of living for millions of Indian 

households, the demand is increase significantly. 

Sustainable power source assets solar and wind are 

going to become alternative for future energy needs. India is 

a country of continental size and this is helpful in balancing 

the variable output of renewable energy sources located in 

few states by integrating them into all India grids. As on 31 

March 2012 the grid interactive power generation from 

Renewable energy resources is 24914 MW i.e. around 12.1 

% of the total installed energy capacity. Further Ministry of 

New and Renewable Energy, Government of India is 

targeting to achieve 20000 MW grid interactive powers 

through solar and 38500 MW from wind by 2022. 

Wind energy and solar energy, are thought to be the 

primary properties of sustainable power source for power age, 

and are developing at speedier rate for the last two-three 

decades. Renewable generation from wind and solar has 

increased substantially during past few years and forms a 

significance proportion of the total generation in the grid. 

India is the world's fifth common in in the Electricity 

is the key factor for industrialization, urbanization, economic 

growth and electricity sector. India has an installed capacity 

of 207.85 GW as on September 2012. Captive power plant 

generates further 31.5 GW. India's foremost transmission 

producer POWERGRID owns 79,556 circuit km of 

transmission line and 132 substations that are found in one of 

India's five transmission region Eastern region, Western 

region, Northern region, North Eastern region, Southern 

region. . Regional load dispatch center (RLDC) is a region 

house that organizes the use of the transmission system 

among these regions. State load dispatch center (SLDC) 

organizes transmission usage within the state and reports this 

datum to its overseeing RLDC. 

India is the world’s 5th prevalent in the Electricity is 

the key factor for industrialization, urbanization, economic 

growth and electricity sector.       

India has an installed capacity of 207.85 GW as on 

September 2012. Captive power plant generates further 

31.5 GW. India's foremost transmission producer 

POWERGRID owns 79,556 circuit km of transmission line 

and 132 substations that are found in one of India's five 

transmission areas, that is, Eastern region, Western region, 

Northern region, North Eastern region, Southern region. 

Regional load dispatch center (RLDC) is a region house that 

organizes the utilization of the transmission system among 

these regions. State load dispatch center (SLDC) organizes 

transmission utilization inside the state and reports this datum 

to its administering RLDC Datum to its administering RLDC. 

  In stipulations of fuel coal fired power plant for 56% of 

India's installed capacity, hydropower accounts for 19%, 

natural gas 9% and renewable energy produces 12%. 

Depletion of conventional resources forces countries to 

develop effective strategies on energy mix. These Renewable 

energy sources may deal with restraint about fuel flexibility, 

efficiency, reliability, economics and emission. The energy 

mix should revolutionize and start further renewable energy 

sources (RES) to diminish power generation pollution as well 

as greater balance in energy supply. India's electricity sector 

is among the world's most active players in renewable energy 

utilization. In stipulations of fuel coal let go control plant for 

56% of India's introduced limit, hydropower represents 19%, 

petroleum gas 9% and sustainable power source produces 

12%. Consumption of ordinary assets powers nations to 

create successful techniques on vitality blend. 

Below table represents the electricity sector capacity 

and availability in India, 

ITEM VALUE 
DATE 

REPORTED 

Total installed capacity 

(GW) 
331.11 October 2017 

Available base load supply 

(MU) 

 

7,15,249 
October 2017 

Available peak load supply 

(MW) 
1,60,752 October 2017 
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ITEM VALUE 
DATE 

REPORTED 

Demand base load (MU) 7,20,430 October 2017 

Demand peak load (GW) 1,64,066 October 2017 

Table 1: Electricity Sector Capacity and Availability 

II. SOLAR ENERGY IN INDIA 

Most renewable energy comes either directly or indirectly 

from the sun solar energy can be utilized for producing 

power, and for boiling water warming and sunlight based 

cooling. Solar energy is produced when the sun is shining 

during the day and is complementary to wind energy, which 

tends to achieve its most elevated generation during the 

evening. 

Solar energy is the energy that is in sunlight. It has 

been utilized for a great many years in a wide range of courses 

by individuals everywhere throughout the world. And 

additionally its customary human uses in warming, cooking, 

and drying, it is utilized today to make electricity where other 

power supplies are absent, such as in remote places and in 

space. It is getting to be noticeably less expensive to make 

power from solar energy and in many situations it is now 

competitive with energy from coal or oil. A solar cooker can 

be used for cooking food. Solar energy is also called "Heat 

Trapper" as it is the automatic, non-mechanical, sun ray 

trapper. This Sun trapper like devices were used by soldiers 

during WWII for heat requirements in the army and enemy 

directions. 

Solar can be converted directly into electricity using 

photovoltaic (PV). The photovoltaic generation is a technique 

of converting solar radiation or photon energy into direct 

current electricity using a semiconductor material that 

exhibits photovoltaic effect. The International Energy 

Agency has numerated photovoltaic applications into four 

categories, namely, off-grid domestic, off-grid nondomestic, 

grid connected distributed, and grid connected centralized. 

India receives a solar energy equivalent of more than 

5000 trillion kWh per year, which is far more than its total 

annual consumption. The daily global radiation is around 5 

kW h per square meter per day with sunshine ranging 

between 2300 and 3200 h per year in most parts of India. 

The state wise solar energy capacities in India in 

2017 are listed in below Table. Solar power in India is a fast 

developing industry. As of October, 2017 the country's solar 

grid had a cumulative capacity of 15.60 GW. India 

quadrupled its solar-generation capacity from 2,650 MW on 

26 May 2014 to 12,289 MW on 31 March 2017. The country 

added 3.01 GW of solar capacity in 2015-2016 and 5.525 GW 

in 2016-2017, the highest of any year, with the average 

current price of solar electricity dropping to 18% below the 

average price of its coal-fired counterpart. 

STATE MW 

Andhra Pradesh 2138.82 

Chhattisgarh 128.91 

STATE MW 

Delhi 57.23 

Gujarat 1291.18 

Haryana 191.44 

Jharkhand 23.37 

Karnataka 1493.38 

Madhya Pradesh 1139.99 

Maharashtra 515.01 

West Bengal 33.61 

Orissa 79.49 

Punjab 876.80 

Rajasthan 2246.48 

Tamil Nadu 1712.07 

Uttar Pradesh 507.74 

Uttarakhand 246.89 

Jammu and Kashmir 1.36 

Himachal Pradesh 1.48 

Chandigarh 17.32 

Goa 0.71 

Diu and Daman 10.46 

Telangana 2570.43 

Table 2: State Wise Solar Energy Capacity in India In 2017 

A. Indian Power Sector Challenges 

 Country of 600,000 towns – 1/3rd does not approach 

grid.  

 Nearly 600 million Indians don't approach electricity 

grid.  

 Peak deficiency of 12% and energy deficit of 11%. 

 One‐ third of energy produced lost before getting 

utilized (30% AT and C losses).  

 High utilization of petroleum product for age, broad 

utilization of diesel for move down and hostage control 

units, lamp oil lights.  

 Per capita energy consumption of 704 kWh. 

 Government arrangement permits 100% FDI (outside 

direct speculation) in all portions.  

 Yet offer of energy segment in FDI to foundation areas 

expanded just hardly from 16% to 18% more than 2006– 

09. By contrast, FDI to telecommunications is more than 

47%. 

B. Solar Manufacturing Challenges 

 Dependent on imported wafers for cell manufacturing. 
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 High cost of financing/capital. 

 Competition from China & Taiwan. 

 Low demand in India. 

 Lack of technical knowledge especially in the upstream 

segment 

Beyond the above difficulties, arrive is likewise a 

sparse hold in India and per capita arrive availability is low. 

Devotion of land region for select establishment of solar 

exhibits may need to strive with different arrangements that 

require arrive. The measure of land required for utility-scale 

solar power plants is at present around 1 km2 for each 20– 60 

(MW) generated. 

C. Government Support towards Solar Energy in India 

Renewable energy as one of the present and significant issues 

should be researched regarding political standpoint. So the 

investigates on solar energy policies under the energy 

strategies under the vitality arrangements of various nations 

are vital. The rise of renewable energy policy was in the 20th 

century but it gained momentum in the 21st century.  The 

government of India has promoted the use of solar energy 

through various strategies. 

Additionally, the government has initiated a 

Renewable Energy Certificate (REC) scheme, which is 

designed to drive investment in low-carbon energy projects. 

Some important steps are to be taken by the government to 

promote electricity generation by solar system. 

 The government of India through Capital Subsidy 

Scheme (National Clean Energy Fund) distributed Rs. 

46.80 Cr for the establishment of solar lighting systems 

and small capacity PV systems, for the establishment of 

1,20,000 solar lighting systems for the year 2011–12. 

 Imports of solar cells are completely exempted from 

import tax. 

 Generation based incentives (GBI): incentives of Rs. 

12.41 for each kWh to the state utilities when they 

specifically purchase solar power from the project 

undertaking engineers. Grid solar power extends in the 

limit scope of 100 kW–2 MW each, connected to HT grid 

below 33 KV, are qualified under the plan. 

 80% quickened devaluation income tax benefits on 

renewable energy products (solar lanterns, streetlights, 

signals and traffic signals) if fabricated under 

determinations set around MNRE to profit capital 

advantages. 

 Import duty on raw materials/consumables for 

manufacturing the solar PV cells and solar PV modules 

is levied to the tune of 10–15%. 

 The Indian government is giving motivating 

forces/discount of Rs. 4000–6000 on purchase of solar 

water heater. 

 The Indian government is giving motivating 

forces/discount of Rs. 4000– 6000 on buy of sun oriented 

water radiator. 

Name of Plant Capacity Notes 

Charanka Solar Park – 

Charanka village, Patan 

District, Gujarat 

214 
Commissioned 

April 2012 

Name of Plant Capacity Notes 

Mithapur Solar Power 

Plant – Mithapur, Gujarat 

(Tata Power) 

25 
Commissioned 25 

January, 2012 

Waa Solar Power Plant – 

Surendranagar, Gujarat 

(Madhav Power) 

10 
Commissioned 

December 2011 

Dhirubhai Ambani Solar 

Park 
40 

Commissioned in 

April 2012 

Bitta Solar Power Plant – 

Bitta, Kutch District, 

Gujarat (Adani) Power 

40 
Commissioned 

January 2012 

Mahindra & Mahindra 

Solar Plant, Jodhpur, 

Rajasthan 

5 
Completed in 

January 2012 

Sivaganga Photovoltaic 

Plant 
5 

Completed 

December 2010 

Kolar Photovoltaic Plant 3 
Completed May 

2010 

Itnal Photovoltaic Plant, 

Belgaum 
3 

Completed April 

2010 

Chesdin Power – Biomass 

and Solar Photovoltaic 

Plants 

4.1 
Completed 

December 2011 

Citra and Sepset Power 

Plants – Solar 

Photovoltaic Plants 

4 
Commissioned 

October 2011 

Jamuria Photovoltaic 

Plant 
2 August 2009 

Tata Power – Mulshi 

Maharashtra 
3 

Commissioned 

April 2011 

Azure Power – 

Sabarkanta, Gujarat 

(Khadoda village) 

10 
Commissioned 

June 2011 

Moser Baer – Patan, 

Gujarat [36] (Precious and 

Solitaire) 

30 
Commissioned 

October 2011 

Orissa – Patapur, Orissa 9 August 2012 

IIT Bombay – Gwal 

Pahari, Haryana 
3 

Commissioned 26 

September, 2011 

Green Infra Solar Energy 

Limited – Rajkot, Gujarat 
10 

Commissioned 

November 2011 

Table 3: India's Largest Photovoltaic (PV) Power Plants 

MW Capacity 
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III. WIND POWER IN INDIA 

Wind energy is the kinetic energy related with development 

of vast masses of air. This movement comes about because of 

uneven warming of the environment by the sun, making 

temperature, thickness and weight contrast.. Wind power is 

the transformation of wind energy into a valuable type of 

energy, for example, utilizing wind turbines to influence 

electrical to power, windmills for mechanical power, wind 

pumps for water pumping or waste, or sails to impel ships. 

Wind energy has been the quickest developing 

sustainable power source area in the country. Alongside great 

daylight hours India is honoured with 7517 km of coastline 

and its regional waters reach out up to 12 nautical miles into 

the ocean. India is the 3rd largest yearly breeze control 

showcase on the planet and gives incredible business chances 

to both residential and outside financial specialists. The 

ministry of Nonconventional energy sources of the 

Government of India managed and implemented the wind 

energy program in 1983–84. The development of wind power 

in India began in the 1990s and has drastically increased in 

the last few years. The potential in wind has been estimated 

as 102,778 MW at 80 m height and 49,130 MW at 50 m 

height at 2% land availability. Wind asset appraisal is a 

ceaseless procedure for distinguishing proof of potential 

zones for wind cultivating. There are 220 destinations having 

wind energy thickness of 200 W/m2 or more at 50 m tallness. 

The total installed wind generation capacity in India as of 

March 2012 has reached 17,350 MW. The state wise 

comparison of wind power development. The gross potential 

is assessed as 75,000 MW in the potential areas. Wind electric 

generators of unit sizes between 225 kW and 1.65 MW have 

been deployed across the country. 

Wind power generation capacity in India has 

significantly increased in recent years. As of the end of July 

2017 the total installed wind power capacity was 32.56 GW, 

mainly spread across the South, West and North regions. By 

the end of 2015, India had the 4th largest installed wind power 

capacity in the world. The liveliest tariff of wind power 

reached a record low of ₹2.64(4.1¢ US) per kWh (without any 

direct or indirect subsidies) during auctions for wind projects 

in October 2017 [4]. Before that the tariff was Rs. 3.42/kWh 

in August 2017 in a competitive bid managed by Tamil Nadu 

Generation and Distribution Corporation. 

STATE MW 

Tamil Nadu 7684.31 

Maharashtra 4664.18 

Gujarat 4227.31 

Rajasthan 4123.35 

Karnataka 3082.45 

Madhya Pradesh 2288.60 

Andhra Pradesh 1866.35 

Telangna 98.70 

STATE MW 

Kerala 43.50 

Table 4: State Wise Wind Energy Capacity in India in 

October 2016 

Wind-produced electricity met almost 4% of 

worldwide electricity request in 2015, with about 63 GW of 

new wind power capacity installed. Wind energy was the 

main wellspring of new limit in Europe, the US and Canada, 

and the second biggest in China. In Denmark, wind energy 

met over 40% of its electricity request while Ireland, Portugal 

and Spain each met about 20%. 

A. Challenges and Opportunity for Wind Energy in India 

A large number of the states confronting power deficiencies 

have locales with great wind power potential that isn't being 

utilized productively and are currently saddled with old and 

wasteful wind turbines; fuelling with all the more effective 

turbines would convey impressive advantages to these states. 

One of the essential obstructions to this issue is the general 

absence of financial motivator to supplant the more seasoned 

WTGs (Wind turbine generator). With a specific end goal to 

make up for the extra cost of recuperating, a few sorts of 

motivating forces are an absolute necessity. 

A WISE (World Institute of sustainable energy) 

gauges India's miniaturized scale age potential at around 83 

GW. However, costs are a noteworthy obstacle and approach 

bolster should be arranged toward advancing mass 

assembling and early reception of these small scale age 

choices. Despite the fact that a small yearly market for such 

frameworks (150– 200 kW) right now exists in India, it is to 

a great extent driven by the Capital sponsorship modified of 

the MNRE. A large portion of the present establishments are 

of the remain solitary sort. 

B. Government Support towards Wind Energy in India 

Establishments preceding the Electricity Act, 2003 (EA 

2003) had no particular arrangements that would advance 

renewable or nonconventional sources of energy. Regardless 

of this weakness, the Ministry for New and Renewable 

Energy25 (MNRE) endeavored to offer driving force to the 

division by method for arrangement rules in 1994–1995, with 

blended outcomes. However, the EA 2003 changed the legal 

and administrative system for the renewable energy division. 

The Act accommodates arrangement plan by the Government 

of India and orders the State Electricity Regulatory 

Commissions (SERCs) to find a way to advance renewable 

and non-conventional source of energy inside their locale. 

C. Generation Based Incentive (2009–2012) 

The Government of India put into impact a Generation Based 

Incentive (GBI) scheme for grid connected wind power 

projects in 2009. A GBI of Rs. 0.50 per kWh, with a top of 

approximately $33,000 per MW every year, add up to 

$138,000 per MW more than 10 yr of an undertaking's life is 

being proposed under this scheme. 
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Fig. 1: Cumulative Wind Power Capacity for 2009–2030 

D. The Main Objectives of the GBI Scheme Are 

 facilitating the section of large Independent Power 

Producers (IPPs);  

 drawing in Foreign Direct Investment (FDI) to the wind 

power part;  

 to give a level playing field to different classes of 

financial specialists. 

E. National Clean Energy Fund 

The government proposed the creation of the National Clean 

Energy Fund (NCEF) in the Union Budget 2010– 2011 by 

forcing a clean energy tax (CESS) of INR 50 (~$1) per ton on 

all coal delivered and in addition on coal imports in India. The 

Ministry of Finance, through the Clean Energy Tex rules 

2010, set rules for the gathering and evaluation of this duty 

by the Revenue Department. From there on a between 

pastoral gathering was set up in the Ministry to favor ventures 

and qualification necessities for getting to stores from the 

NCEF31. However, since its initiation in July 2010, little 

information on the operationalization of the NCEF has been 

discharged in the general population space other than the 

rules and application shape for proposition. 

F. Land Allocation Policy 

In perspective of the developing number of wind power 

establishments in the nation and the expanding shortage of 

passable destinations with satisfactory wind potential the 

MNRE, through its correspondence dated 15th May 2012, has 

asked for state governments to analyze their territory 

arrangement for wind control establishments and plan an 

approach for arrive allotment on an "impression" premise. 

The MNRE is working towards actualizing the prescribed 

procedures in such manner. Represents India's largest wind 

power production facilities. 

Power Plant Producer State Capacit

y (MW) 

Vankusawade 

Wind Park 

Suzlon 

Energy Ltd. 

Maharashtr

a 

259 

Cape Comorin Aban Loyd 

Chiles 

Offshore Ltd. 

Tamil 

Nadu 

33 

Kayathar 

Subhash 

Subhash Ltd. Tamil 

Nadu 

30 

Ramakkalmed

u 

Subhash Ltd. Kerala 25 

Muppandal 

Wind 

Muppandal 

Wind Farm 

Tamil 

Nadu 

22 

Gudimangala

m 

Gudimangala

m Wind Farm 

Tamil 

Nadu 

21 

Puthlur RCI Wescare 

(India) Ltd. 

Andhra 

Pradesh 

20 

Lamda Danida Danida India 

Ltd. 

Gujarat 15 

Chennai 

Mohan 

Mohan 

Breweries & 

Distilleries 

Ltd. 

Tamil 

Nadu 

15 

Jamgudrani 

MP 

MP 

Windfarms 

Ltd. 

Madhya 

Pradesh 

14 

Jogmatti 

BSES 

BSES Ltd. Karnataka 14 

Perungudi 

Newam 

Newam 

Power 

Company Ltd. 

Tamil 

Nadu 

12 

Kethanur 

Wind Farm 

Kethanur 

Wind Farm 

Tamil 

Nadu 

11 

Hyderabad 

APSRTC 

Andhra 

Pradesh State 

Road 

Transport 

Corporation. 

Andhra 

Pradesh 

10 

Muppandal 

Madras 

Madras 

Cements Ltd. 

Tamil 

Nadu 

10 

Shah 

Gajendragarh 

MMTCL Karnataka 15 

Shah 

Gajendragarh 

Sanjay D. 

Ghodawat 

Karnataka 10.8 

Acciona 

Tuppadahalli 

Tuppadahalli 

Energy India 

Private 

Limited 

Karnataka 56.1 

Poolavadi 

Chettinad 

Chettinad 

Cement Corp. 

Ltd. 

Tamil 

Nadu 

10 

Table 5: India's Largest Wind Power Production Facilities 

(10 MW and Greater) 

IV. OBSTACLE TOWARDS SOLAR WIND RENEWABLE ENERGY 

DEVELOPMENT IN INDIA 

In India power is generally produced from coal based thermal 

power in spite of the way that the load of coal is probably 

going to last till 2050 and CO2 discharge is contributing 

alarmingly to an Earth-wide temperature boost and wellbeing 

risks in the general public. Renewable energy source 

programs are particularly intended to meet the developing 

energy needs in the rustic zones for advancing decentralized 

and mixture advancement to stem developing movement of 

provincial populace to urban regions looking for better living 

conditions. India has a tremendous supply of renewable 

energy resource assets, and it has one of the biggest projects 

on the planet for sending renewable energy source based 

items and frameworks. The boundaries to advancement of RE 

in India, as a rule, are portrayed beneath. Some of these might 

be particular to an innovation, while some might be particular 

to a strategy, site or a district. 



A Review of Renewable Energy Resource like Wind Energy and Solar Energy 

 (IJSRD/Vol. 5/Issue 10/2017/131) 

 

 All rights reserved by www.ijsrd.com 542 

A. Policy and Regulatory Barriers 

There is no single complete arrangement articulation for RE 

in the country. Strategies have been issued as and when 

necessary to encourage the development of particular RETs. 

Further, the plans for development of RE don't coordinate to 

these arrangements. The policy system at the state level is no 

better. Truth be told, in many states strategies have just made 

vulnerability for interests in RE. The state government would 

give sponsorship to the conveyance utilities towards wheeling 

charges @ 4% of the energy infused at the rate of winning 

energy charges to the client for empowering RE. The 

arrangement additionally exempts twist vitality from the 

installment of power obligation for a time of 5 yr from COD 

(Center for organization development) gave genuine age is no 

less than 70% of the energy age announced in the DPR. 

However, the approach is appropriate just for a time of 5 yr. 

Therefore, there is a high degree of arrangement and 

administrative vulnerability for interest in RE. 

B. Institutional Barriers 

Absence of coordination and collaboration inside and 

between different services, offices, foundations and different 

partners delays and confines the advance in RE improvement. 

IREDA began tolerating applications from twist extends 

under the GBI plot not long after the declaration of this plan. 

However, the GOI (Government of India) has rejected 

applications that were made before the notice of the plan 

through the paper and is thinking about just applications made 

after such warning. While this support may hold ground on a 

basic level, by and by IREDA should not have begun 

acknowledged applications previously the warning through 

newspaper. A few states have embraced a solitary window 

venture endorsement and freedom framework for RE. These 

incorporate Punjab, Himachal Pradesh, Haryana, Rajasthan 

and Uttarakhand. However, the effectiveness of this 

framework is sketchy.  

C. Fiscal and Financial Barriers 

1) Budgetary Constraints 

The GOI has reported BGI for wind, rooftop top PV and for 

solar power plants that don't qualify under the JNNSM and 

pitch to the state utilities. However, the degree of store 

allotment towards instalment of such GBI stays to be seen. 

The financial plan for FY 2010– 11 is anticipated in such 

manner and would be a pointer of GOI's reality to this end. 

2) Financing of RE Projects 

RE ventures have a tendency to have almost no fuel costs and, 

low operation and maintenance (O&M) costs however their 

underlying unit capital costs have a tendency to be 

substantially higher than fossil age frameworks. The higher 

proportions of capital cost to O&M cost are huge in light of 

the fact that they demonstrate that these activities worry about 

an excessively substantial starting concern that must be 

financed over the life of the venture. This influences 

presentation to hazard a long haul to challenge (which 

additionally has arrangement and administrative hazard 

suggestions) 

 The risk of non-arrangement of subsidies in light of 

restricted or non-accessibility of assets with the 

government is likewise noteworthy since these 

appropriations might be the life saver of the task.  

 The generally smaller nature of RE ventures brings about 

lower net returns, despite the fact that the rate of return 

might be well inside market norms of what is viewed as 

an alluring speculation. 

3) Market-Related Barriers 

The market for RE projects/products in India can be classified 

into four segments: 

 Government market: where the legislature purchases the 

output of the project as a consumer, frequently giving 

budgetary help to it.  

 Government driven market: where the administration 

seeks after the utilization of RE in foundations outside its 

control for social reasons, frequently giving budgetary 

help or financial impetuses for the same. For instance, 

the administration advances the utilization of sun 

oriented applications in schools, shopping centers and 

doctor's facilities.  

 Loan market: where individuals take advances to fund 

RE based applications since self-financing is restricted.  

 Cash market: where High Net worth Individuals (HNI) 

can purchase RE based applications for meeting 

individual vitality needs. 

India is currently at an initial stage of the first two 

segments. The GOI is not focusing on promoting the third and 

fourth categories of RE, which may offer high potential for 

RE based applications. 

D. Technological barriers 

1) Technology risk 

In case of many new RETs such as solar thermal, the risks 

related to technology are high. Since the innovation is at a 

developmental stage, the dangers remaining are not plainly 

known. Further, despite the fact that the innovation may have 

been conveyed somewhere else in the work, the normal 

execution of such innovation under Indian conditions isn't 

known. In addition, the danger of innovation out of date 

quality is high. 

2) R&D and manufacturing capabilities 

One of the most serious issues standing up to RETs, for 

example, solar is the high upfront cost of building up a solar 

plant. Interests in R&D with the target of cost diminishment 

and scaling up of operations to use economies of scale have 

for quite some time been upheld as the answers for these 

issues. Around the globe organizations and government 

upheld explore ventures are occupied with cutting edge R&D 

and are persistently setting up greater, further developed 

assembling offices. In India, be that as it may, producing 

offices are just centered around reproducing the current 

advancements and are constrained to little handling units. 

E. Recommendations 

1) Policy 

The GOI must detail a thorough arrangement or activity get 

ready for all-round improvement of the part, incorporating all 

the key angles. The activity design ought to be set up in 

conference with the State Governments. It is comprehended 

that the Energy Coordination Committee of GOI has affirmed 

the readiness of an umbrella RE law to give a complete 

administrative structure to a wide range of RETs, their use 

and advancement. In any case, the GOI has settled no time 

span for the definition and establishment of such a law. 
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2) Transmission Requirements 

Grid network to RE age ought to be given by STUs through 

their capex plans that are endorsed by the SERCs. 

Transmission system designs arranged by STUs should cover 

departure and transmission foundation prerequisites for RE 

sources. 

3) Financing of RE 

With a specific end goal to expand the accessibility of assets 

for RE extends, the GOI may consider ordering insurance 

agencies and provident assets to put 10% of their portfolio 

into RE. Such investments, in fact, bode well for the 

insurance agencies. RE, given its advantages, will make less 

harm the earth and human wellbeing in this manner 

suggesting a lower danger of protection payouts for these 

organizations. 

4) Manufacturing 

To achieve low cost manufacturing and therefore lower 

capital costs, and to capitalize on its inherent advantages in 

the solar sector, India needs to consider revamping and 

upgrading its solar R&D and manufacturing capabilities. In 

this regard, the GOI may consider promoting a core company 

to produce wafer and silicon. This will enable substantial 

reduction in the costs of solar technologies. 

V. ORGANIZATIONS FOR POTENTIAL COLLABORATION FOR 

RENEWABLE ENERGY 

The accompanying is a chosen rundown of potential national 

and state level associations that might be imperative to 

participate in any vast scale organization of sustainable power 

source in India. This rundown incorporates existing 

associations that assume a part in supporting sustainable 

power source improvement in India as of now and might be 

keen on future joint effort, for example, government offices 

and associations, budgetary foundations, science and 

innovation gatherings, nongovernmental associations, and 

public/private utilities. 

 Ministry of Power, Ministry of New and Renewable 

Energy, and State Renewable Energy Development 

Agencies. 

 MNRE Solar Energy Centre and Centre for Wind Energy 

Technology (CWET). Indian Renewable Energy 

Development Agency (IREDA). 

 Central Electric Regulatory Commission (CERC) and 

State Electric Regulatory Commissions. 

 Nongovernmental organizations such as World Institute 

of Sustainable Energy (WISE), The Energy Research 

Institute (TERI), Center for Science Energy 56 

Technology and Policy (CSTEP), and Prayas Initiatives 

in Health, Energy, Learning and Parenthood. 

 Financial institutions, such as ICICI Bank, Yes Bank, 

and Infrastructure Development Finance Company 

(IDFC), as well as development financial organizations 

such as World Bank. 

 Educational institutions, such as Indian Institute of 

Technology (IIT). 

 Electric utilities, including NTPC and state electric 

utilities. 

VI. CONCLUSION 

Unfortunately, all three of these energy sources have 

drawbacks. Coal and petroleum are fossil fuels and therefore 

inherently limited in quantity. These fuels are also highly 

polluting, and cannot form the basis for a completely 

sustainable society and these all are non-renewable energy 

source. In this we studied both actual and provisional 

scenarios for renewable energy in India. The above 

discussion shows that condition of renewable energy sources 

such as solar and wind system is satisfactory in India but 

requires additional attention for better development of 

renewable energy sources. Although the cost reduction and 

technological development of renewable energy systems in 

recent years has been encouraging, they still remain an 

expensive source of power. To allow the widespread 

application of this emerging technology, there is a need for 

further R&D improvements in solar PV and wind 

technologies that can reduce the cost of renewable system.  
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