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1. Executive Summary 

India has 150 GW of known renewable energy potential, of which only about 14% has been 

developed. Renewable energy is considered to be an important part of the solution to Indiaôs energy 

shortage. The countryôs renewable energy potential is likely to be even greater than 150 GW, as 

sources with significant generation capacity have not yet been mapped. Developing renewable 

energy can help India increase its energy security, reduce the adverse impacts on the local 

environment, lower its carbon intensity, contribute to a more balanced regional development, and 

realize its aspirations for leadership in high-technology industries. 

Pursuant to the provisions of the Electricity Act, the Forum of Regulators has stipulated that the state 

electricity regulatory commissions (SERCs) shall fix a minimum percentage for purchase of power 

from renewable energy sources taking into account the availability of renewable sources in the region 

and its impact on the retail tariff. As on date, 23 SERCs have specified the renewable purchase 

obligations (RPO) for their licensee distribution companies.  

Further, the National Action Plan on Climate Change (NAPCC) has recommended increasing the 

share of renewable energy to 10% by 2015 and 15% by 2020. A similar target has been mentioned by 

the Forum of Regulators in its Policy on Renewables. In order to achieve these goals, India needs an 

order-of-magnitude increase in renewable energy growth in the next decade. Further, it is required to 

set the RPO trajectories for the coming years. Therefore, it becomes critical to assess the achievable 

renewable energy potential during the 12
th
 Plan period and to address the various challenges in the 

development of renewable energy. . 

This report presents various scenarios for the RPO trajectory based on the resource-wise supply of 

renewable energy sources, target suggested by NAPCC, operationalisation of renewable energy 

certificate mechanism, and the impact of increasing the renewable purchase obligation (RPO) on 

retail tariffs. It also highlights the key challenges and bottlenecks along with the enablers for the 

development renewable energy in India. The data used for the analysis is based on information 

corroborated from the Ministry of New and Renewable Energy (MNRE), SERCs, state nodal agencies, 

the Central Electricity Regulatory Commission (CERC), and developers on various wind, solar, 

biomass, and small hydro projects in potential major states as well as the information 

1.1 Objective of study 

The objective of the study includes preparing a comprehensive report on the following: 

1. Estimation of the potentials of various renewable energy sources in different states and the 

overall availability of renewable resource based electricity in the country; 

2. Assessment of the projected demand of electricity in the area of the distribution licensee(s) in 

each state; 

3. Determination of the possible trajectory for setting RPOs and its impact on retail tariff; 

4. Recommendations, based on the above findings, on the desirable minimum RPO to be 

specified by respective state regulatory commission. 
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The brief scope of work is shown in a pictorial format below. 

Figure 1: Brief scope of work 

 

1.2 Renewable energy potential and installed capacities  

As per the Annual Report of MNRE 2010ï11, India has significant untapped renewable energy 

resources. Developing renewable energy can help in providing secure electricity supply to foster 

domestic industrial development, attract new investments, create employment, and generate 

additional state income by allowing the states to sell renewable energy trading certificates to other 

states. Investment towards the development of potential renewable energy sources of these states 

would thus give a huge boost to their economies. 

Thus, there are advantages of placing high priority on renewable energy development specific to state 

and technology. Starting with the 10
th
 Plan period (1997ï2001), India accelerated the pace of 

renewable energy development. Indiaôs renewable energy installed capacity has grown at an annual 

rate of 31%, from about 2.5 GW in 2003 to about 21 GW in August 2011. 

Table 1: Potential and installed capacities for various renewable energy sources 

Resource 
Estimated potential 

(MW) 

Capacity addition as 

on 31.08.2011 (MW) 
Gap (MW) 

Wind Power 48,500 14,989 33,511 

Small Hydro Power 15,000 3,154 11,846 

Bio Power* 23,700 2,936 20,764 
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Resource 
Estimated potential 

(MW) 

Capacity addition as 

on 31.08.2011 (MW) 
Gap (MW) 

Solar Power  20ï30 MW/sq km 46 - 

Total 87,200
1
 21,125 66,121

1
 

Source: MNRE Annual Report 2010ï11 

*Includes biomass, bagasse-based cogeneration, and waste-to-energy grid-connected projects 

1.3 MNRE estimation of RE resource supply during 12th Plan 

The capacity addition targets for the 12
th
 Plan period aim at faster, sustainable, and more inclusive 

growth as is evident from MNREôs Working Group Report.  

Table 2: 12
th

 Plan capacity addition through grid-connected renewable energy (MW) 

Resource 2012-13 2013-14 2014-15 2015-16 2016-17 12
th

 Plan  

Wind     2,500      2,750      3,000      3,250      3,500      15,000  

Solar     1,000      1,000      2,000      2,500      3,500      10,000  

Biomass         350          625          825          950      1,300        4,050  

Small Hydro         350          400          400          450          500        2,100  

Waste-to-Energy           40            60          100          100          200            500  

Tidal/Geothermal              1               2               3               4               4              14  

Total (MW)     4,241      4,837      6,328      7,254      9,004      31,664  

Source: Working Group Report on New and Renewable Energy for the 12
th

 Plan 

The table above indicates that the 12
th
 Plan period targets for grid-connected renewable capacity 

addition are close to 32 GW. However, there are several challenges in terms of lower capacity 

utilization factors, high technological costs, inadequate funds, lack of transmission facilities, inter-state 

transmission, less robust and enforceable RPOs, etc., which need to be addressed to meet the 

ambitious targets. The Working Group has also proposed a budget of Rs. 43,000 crores to support 

the development for both grid-connected and off-grid renewable projects. 

1.4 Availability of wind resource during 12th Plan 

Wind power is the fastest growing power generation technology in India and accounts for around 70% 

of the total grid-interactive renewable capacity in the country. By the end of August 2011, the total 

capacity reached around 15 GW. Wind power development is focused primarily in five wind resource 

rich states with wind energy contributing to around 41.7% of the total capacity in Tamil Nadu (6,084 

MW), followed by Maharashtra (2,345 MW), Gujarat (2,269 MW), Karnataka (1,727 MW), and 

                                                      
1
 Excluding solar 
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Rajasthan (1,620 MW). Andhra Pradesh and Madhya Pradesh are also wind potential States, but the 

progress is insignificant. 

1.4.1 Wind resource assessment  

As per MNRE, the total potential of wind is around 49 GW. However, Tamil Nadu has already 

surpassed the estimated potential, and the estimation made by individual agencies suggests that the 

wind potential can be much higher than the current estimated potential. The increase can be 

attributed to various technological advancements and the assumptions made while estimating the 

potential. The table below highlights the shortcomings and assumptions of the assessments
2
, 

particularly Wind Potential Assessment (WPA) II and III.  

Table 3: Assumptions for wind resource estimation  

WPA II and III (J Hossain)  Changed Scenario (J Hossain)  

Only a part of barren land was used  
Forest land, grazing land, and cultivated and 
agricultural land have been used  

Wind turbine of 55-250 kW rating  Wind turbine of 1,500ï2,000 kW being installed  

Hub height of 20-30 m  Hub height of 80-90 m  

Rotor diameter 20ï30 m  Rotor diameter of 80ï90 m  

Max rotor efficiency around 40%  Max rotor efficiency around 50%  

Individual wind farm of maximum 10-15 MW 
capacity  

Individual wind farm of maximum 25-700 MW 
capacity 

Only existing transmission line to be used  New transmission lines required being set up  

Only existing substations in rural areas are 
used to evacuate power  

Large new and dedicated substations have been 
set up to evacuate power 

10ï15% penetration  In line with international practices 

Limited experience of wind farm capacity of 
100 MW capacity  

Enhanced experience of wind farm capacity of up 
to 10,000 MW  

Source: GIS-based assessment of potential for wind farms in India [Hossain, Sinha, and Kishore] 

1.4.2 Achievable wind potential during 12th Plan  

The wind capacity addition potential during the 12
th
 Plan period has been estimated on the basis of 

the pipeline of registered projects, wind potential, and availability of land in each state. The table 

below gives the broad achievable wind potential (till 2020) including the re-powering potential on the 

                                                      
2
 GIS-based assessment of potential for wind farms in India undertaken by Jami Hossain, Vinay Sinha, and VVN Kishore  
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basis of site and land availability and utilizing Class III turbines and the business plans of wind turbine 

manufacturers and developers.  

Table 4: State-wise achievable wind potential till 2020 (MW) 

State  Incremental (MW)  Re-powering (MW)  FY 2011-12 (MW) 

Tamil Nadu  7,000ï8,000 1,500 1,000ï1,200 

Karnataka  5,000 1,000 400ï500 

Andhra Pradesh  7,000ï8,000 
 

350ï400 

Maharashtra  6,000ï7,000 
 

500ï750 

Gujarat  6,000ï7,000 
 

600ï750 

Rajasthan  4,000ï5,000 
 

500ï600 

Madhya Pradesh  3,000ï3,500 
 

150 

Orissa  500 
  

Chhattisgarh  500 
  

Jharkhand  500 
  

Total  39,000ï43,000 2,500 3,500ï4,200 

Source: CRIS analysis based on registered projects and pipeline of developers in various states. Above 

information is further corroborated by CTU through State Nodal Agencies and STUs.  

1.4.3 Issues and constraints  

The wind power industry in India has reached, to an extent, a stage of maturity, but still faces certain 

issues, which need to be addressed: 

Á Uncertainty and divergence in feed-in tariffs approved by SERCs   

Á Inadequacy of generation based incentive (GBI) and uncertainty with regard to its continuity 

as well as continuity of Accelerated Depreciation (AD). 

Á Lack of long-term RPO trajectory and its compliance  

Á Inadequate evacuation and transmission infrastructure 

Á Lack of forecasting tools and grid management  

Á Financial losses of distribution utilities 

Á Incoherent resource assessment  

 

All the issues highlighted above have a state-specific significance. Among all, the issue of 

transmission and evacuation infrastructure is the most important and predominant in the states of 

Tamil Nadu, Gujarat, and Rajasthan. Similarly, states like Maharashtra, Andhra Pradesh, and 

Karnataka will also require support towards transmission evacuation and grid management. Besides, 

the revision of tariff in the state of Andhra Pradesh is detrimental for the development of wind power 

projects in the state and requires immediate attention. 

1.5 Availability of solar resource during 12th Plan 

The solar energy sector in India has received great impetus since the announcement of the 

Jawaharlal Nehru National Solar Mission (JNNSM), which was launched on 11
th
 January 2010. The 
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mission seeks to kick-start solar generation capacities, drive down costs through local manufacturing, 

and boost research and development in order to accelerate the transition to clean and secure energy. 

The key driver promoting solar power has been the solar-specific RPOs. As per the solar mission, the 

solar power purchase obligation for states may start with 0.25% in Phase I and to go up to 3% by 

2022. Several estimates have been made on solar power potential, and most of them have identified 

the feasible solar power potential in India to be more than 100,000 MW. This potential coupled with 

the thrust from the government to develop solar power, has made investments in solar power very 

attractive to solar developers. 

1.5.1 Solar resource assessment  

The daily average solar energy incident varies in the range of 4-7 kWh per square metre of surface 

area depending on the location and time of the year. The solar radiation data assumes critical 

importance as it impacts the viability of solar power projects, which are quite capital intensive.  

MNRE has also taken cognizance of the requirement and has started the augmentation of the 

network of solar radiation resource assessment (SRRA) stations, to begin with, by setting up such 

stations at sites with high potential for solar power generation in the country. The Centre for Wind 

Energy Technology (C-WET), Chennai, is implementing this project.  

Gujarat and Rajasthan have excellent solar radiation with abundant land availability and are the most 

suitable states for solar energy plants. Other suitable states are Andhra Pradesh, Tamil Nadu, 

Karnataka, Madhya Pradesh, Maharashtra, and Orissa. However, the solar energy potential remains 

largely unutilized in the country.  

1.5.2 Achievable solar potential during 12th Plan  

The solar capacity addition potential during the 12
th
 Plan period has been estimated on the basis of 

the pipeline of registered projects and favourability of solar policies in each of the states. The table 

below gives the broad achievable solar potential on the basis of the solar policies of the state.  

Table 5: State-wise achievable solar potential during 12
th

 Plan (MW) 

State  Incremental solar potential (MW)  

Andhra Pradesh  300ï500 

Gujarat  2,500 

Karnataka  200-300 

Maharashtra  500 

Orissa 200 

Rajasthan  3,500 

Tamil Nadu  3,000 

Total  10,200ï10,500 

Source: CRIS analysis based on the data provided by each SNAs and Solar policy of the state 
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1.5.3 Issues and constraints  

Many of the solar power project developers having achieved various milestones, like identification of 

projects and land acquisition, are now waiting for the financial closure of the projects. Further, the 

bankability of the projects allotted under the competitive bidding scheme has not yet been 

established.  

The long approval processes and the inability of the state governments to provide single-window 

clearance to developers has been another barrier. Further, in Tamil Nadu and Rajasthan, the absence 

of evacuation infrastructure is the biggest constraint towards capacity addition. 

The other issues that are detrimental for the growth of solar power projects in India are: 

Á The viability of a project depends on the correctness of the radiation data for the site and thus 

unavailability of radiation data for most of the project sites act as a major hindrance. 

Á The state nodal agencies could be involved to a larger extent, and single-window clearance 

could be enabled to cut down the lead time faced by the developers at each step. 

1.6 Availability of small hydro resource during 12th Plan 

Hydropower represents the use of water resources towards inflation-free energy due to the absence 

of fuel cost, mature technology, and a high plant load factor. Most of the small hydropower projects 

are driven by large private investment. Generally, the projects are economically viable and the private 

sector is showing lot of interest in setting up small hydropower projects. These factors make small 

hydropower projects one of the most attractive renewable sources for grid-quality power generation. 

1.6.1 Small hydro resource assessment  

The estimated potential of power generation in the country from small/mini hydropower projects is 

about 15,500 MW. Almost 50% of the total estimated potential lies in the states of Himachal Pradesh, 

Uttarakhand, Jammu and Kashmir, and Arunachal Pradesh. Plain regions such as Maharashtra, 

Chhattisgarh, Karnataka, and Kerala also have a sizeable potential.  

As per the MNRE figures, Karnataka has already surpassed the estimated potential for small 

hydropower, which highlights the need of correct estimation of small hydro resource. Key states with 

abundant and unused potential are Arunachal Pradesh, Uttarakhand, Jammu and Kashmir, and 

Himachal Pradesh. These states could be the driver for further harnessing small hydropower in the 

country. 

Thus, it is highlighted that a comprehensive hydro potential assessment is required. We understand 

that MNRE has recommended a resource assessment to be carried out during the 12
th
 Plan period.  

1.6.2 Achievable small hydro potential during 12th Plan  

The achievable small hydro potential is built upon the estimates provided by MNRE and state nodal 

agencies.  

Table 6: State-wise achievable small hydro potential during 12
th

 Plan (MW) 

State Incremental small hydro potential (MW) 

Andhra Pradesh 75 
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State Incremental small hydro potential (MW) 

Arunachal Pradesh 50 

Assam 25 

Bihar  30 

Chhattisgarh 300 

Himachal Pradesh 1,000 

Jammu and 
Kashmir 

30 

Jharkhand 40 

Karnataka 800 

Kerala 70 

Madhya Pradesh 50 

Maharashtra 200 

Orissa 140 

Punjab 30 

Tamil Nadu 20 

Uttarakhand 350 

West Bengal 100 

Total 3,300 

1.6.3 Issues and constraints  

The pace of small hydropower development, which increased significantly during the first 4 years of 

the 11th Plan period (2008ï2012), has now stabilized. The development has been relatively slow 

because of the following issues. 

Á Implementation time: The implementation of small hydro projects is governed by the state 

policies and the potential sites are allotted by the state governments to private developers. 

The process of allotment of sites and selection of developers is often time consuming and has 

been usually litigated. The implementation of projects is also affected due to difficult terrain 

and limited working season.  

Á Hydrological and geological uncertainties: Small hydro projects, due to their inherent scale, do 

not undergo a thorough hydrological and geological investigation prior to project allotment or 

even construction. There have been instances in the past wherein a wide variation in 

generation has been observed as against the envisaged generation.  

Á Feed-in tariff: Even though the SERCs have announced the feed-in tariff, the following issues 

still remain unaddressed:  

Î Some states have fixed/levelised tariff, whereas other states have incorporated escalation 

factors. 

Î The feed-in tariffs do not adequately compensate for the high resource and other 

operational risks investors are likely to face over the 35-year investment time horizon. 

Î In order to increase attractiveness of RE-based power development and to facilitate 

further investments by private developers, individual states need to align their respective 

RE tariff to the latest CERC tariff.  
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Á Inadequate evacuation infrastructure: Since the potential sites are located in remote areas, 

the lack of evacuation infrastructure acts as the biggest impediment to the cost-effective 

hydropower potential.   

Á Impact on environment: The sites allocated for small hydro projects generally have some 

trees or forest cover. Therefore, the projects require compulsory afforestation and also impact 

the aquatic life (fish etc.). 

1.7 Availability of biomass resource during 12th Plan 

Biomass is the most commonly used energy source for several small-scale industries and is used as 

fuel for independent power plants. A cumulative capacity of 2,650 MW biomass power and bagasse 

co-generation has so far been commissioned, which includes 1,000 MW from biomass power and 

1,650 MW from bagasse cogeneration. Several states including Maharashtra and Karnataka have 

initiated action for setting up agro residue based projects, which aggregate to about 3,000 MW.  

1.7.1 Biomass resource assessment  

As per the Biomass Resource Atlas of India, prepared by the Indian Institute of Science (IISc) and 

facilitated by MNRE,  

Á Estimated biomass power potential is 18,601 MW;  

Á Estimated wasteland power potential is 6,239 MW.  

The biomass power potential can be increased significantly by exploring the opportunity of high yield 

varieties and energy plantation in the wasteland. The assessment of scale-up potential has been 

facilitated by MNRE separately for crop residues and energy plantations. In the case of energy 

plantations, biomass yield has been estimated by utilization of arid lands and through plantations 

based on high yield woody biomass. 

Further, with a view to determine realistic achievable potential, detailed analyses have been carried 

out to examine the state-wise agro residue based biomass potential. It has been estimated that 20% 

to 30% of the generated biomass is lost in harvesting and transportation when mechanized harvesting 

is used. States such as Punjab, Maharashtra, Uttar Pradesh, Haryana, Madhya Pradesh, Gujarat, 

Karnataka, Tamil Nadu, Rajasthan, Kerala, Andhra Pradesh, Bihar, West Bengal, Orissa, and Assam 

have 18,051 MW biomass-based energy potential, which is 96% of the total potential based on 

biomass.   

It is also highlighted that a comprehensive mapping of biomass resource needs to be carried out in 

order to estimate the realistic achievable biomass power potential. We understand that MNRE has 

already initiated various studies and has undertaken the launch of a bioenergy mission in the 12
th
 

Plan period.  

1.7.2 Achievable biomass potential during 12th Plan  

The achievable biomass potential during the 12
th
 Plan period is based on the estimates of the 

National Bioenergy Mission. 
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Table 7: State-wise achievable biomass potential during 12
th

 Plan (MW) 

States Incremental Biomass Potential (MW) 

Bihar  800 

Karnataka 650 

Andhra Pradesh 500 

Gujarat  400 

Madhya Pradesh 450 

Punjab  400 

Rajasthan 400 

Haryana 250 

Maharashtra 200 

Chhattisgarh 200 

Tamil Nadu 100 

Total  4,350 

1.7.3 Issues and constraints  

Although biomass-based power generation can be scheduled and carried out throughout the year at a 

much higher capacity utilization factor, this type of power generation faces several issues: 

Á Availability of biomass: The availability of biomass fuel has been a serious concern and 

reduction in the availability of biomass fuel in the state owing to its increased use by 

alternate/competing markets has become a matter of concern.  

Á Biomass price: Since biomass-based power projects are the only category of non-

conventional power projects that have fuel cost therefore fuel cost has an associated impact 

on the viability of the projects as well. It is understood that the existing approved fuel cost (as 

per the tariff order of various states) has made the survival of biomass plants difficult in 

various states. 

Á Feed-in tariff: As per the feed-in tariff announced by various SERCs, there is a divergence 

among states on the following aspects: 

Î The biomass tariff framework adopted by different states varies from each other and from 

CERC as well. 

Î Some states have used market determined cost of biomass fuel as market determined 

and some have incorporated the equivalent heat rate mechanism to determine the tariff. 

Î Wastage in the storage of biomass stock has not been considered by some states while 

calculating the tariff. 

Á Area reservation policy: The area reservation policy has been rendered ineffective owing to 

the increased alternative usage of biomass fuel. Further, coordination with state governments 

is required to restrict inefficient alternate usage of biomass fuel.  

1.8 Likely capacity addition of RE resources during 12th Plan 

The likely capacity addition for renewable energy resources during the 12
th
 Plan period has been 

carried out under the two scenarios as detailed below: 
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Á Scenario ï 1: The likely capacity addition for renewable energy under this scenario is as per 

CRIS assessment, which is based on the corroborated data from various state agencies and 

has been further validated by the developers. It is assumed if the existing regulatory and 

policy support is continued, the likely capacity addition during the 12
th
 Plan period would be 

as per Scenario ï 1.   

Á Scenario ï 2: The likely capacity addition for renewable energy under this scenario can be 

achieved only if issues or the constraints highlighted are addressed. Further, the facilitation of 

interstate transmission of renewable energy and evacuation infrastructure is required; only 

then, the likely capacity addition shall be as per Scenario ï 2.  

Table 8: Technology-wise likely capacity addition (MW) during 12
th

 Plan   

 

 

 

 

 

 

 

The national RPO trajectory is estimated based on the likely capacity additions for both the scenarios 

during the 12
th
 Plan period, as follows. 

RE Technology  Scenario ï 1 (MW) Scenario ï 2 (MW) 

Wind Power 19,255 23,804 

Solar Power 9,410 9,410 

Small Hydro Power  2,799 3,195 

Biomass Power  4,250 4,250 

Total RE  35,715 40,659 
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Figure 2: Pan India RPO trajectories  

 

The above graph shows the achievable RPO trajectory under Scenario ï 1 and Scenario ï 2 as 

against the RPO targets suggested by NAPCC.  

1.9 Impact on power purchase cost  

The incremental impacts of varying levels of RPO on the power purchase cost (PPC) has been 

analysed for each state as well as at the pan India level for both the mentioned scenarios. This 

analysis has been done using the state-specific RE tariffs for high-potential states and CERC-

specified tariff for low-potential states. Thereafter, the time value of the impact has been calculated 

taking the discount factor as 9.35%, which is same as the tariff specified by CERC for bid evaluation 

for procurement of power by distribution licensees. 

Table 9: Impact of proposed RPO on PPC (Scenario ï 1) 

Item FY 12 FY 13 FY 14 FY 15 FY 16 FY 17 

Total energy (MUs) 968,659 1,053,341 1,138,023 1,222,705 1,324,812 1,435,707 

RE energy (MUs) 54,787 70,907 88,153 107,331 129,831 155,382 

RPO % 5.7% 6.7% 7.7% 8.8% 9.8% 10.7% 

Increase in RPO   1.1% 1.0% 1.0% 1.0% 1.0% 

Impact of inclusion of RE 
(p/unit) 

7.5 9.2 11.0 12.5 13.5 14.0 

Incremental impact 
(p/unit) 

  1.8 1.8 1.5 1.0 0.5 
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Item FY 12 FY 13 FY 14 FY 15 FY 16 FY 17 

Time value of Impact of 
inclusion of RE (p/unit)* 

  8.5 9.2 9.6 9.5 9.0 

Incremental impact, 
considering time value 
(p/unit) 

  1.0 0.0 0.3 -0.1 -0.5 

* Discount rate = 9.35% 

Table 10: Impact of proposed RPO on PPC (Scenario ï 2) 

Item FY 12 FY 13 FY 14 FY 15 FY 16 FY 17 

Total energy (MUs) 968,659 1,053,341 1,138,023 1,222,705 1,324,812 1,435,707 

RE energy (MUs) 54787 70114 87693 107517 131776 163266 

RPO % 5.7% 6.7% 7.7% 8.8% 9.9% 11.4% 

Increase in RPO   1.0% 1.0% 1.1% 1.2% 1.4% 

Impact of inclusion of RE 
(p/unit) 

7.5 9.2 11.0 12.5 13.7 14.8 

Incremental impact (p/unit)   1.7 1.8 1.5 1.2 1.0 

Time value of Impact of 
inclusion of RE (p/unit)* 

  8.4 9.2 9.6 9.6 9.5 

Incremental impact, 
considering time value 
(p/unit) 

  0.9 0.0 0.4 0.0 -0.2 

* Discount rate = 9.35% 

 

The decrease in the PPC can be attributed to the following reasons: 

1. Increased cost of conventional power, especially in the case of Tamil Nadu and Rajasthan 

2. Reducing cost of RE power, typically in the case of solar energy. In the previous study, the 

impact was calculated at a solar tariff of Rs. 18.44 per unit, whereas for the current study, the 

solar tariff has been reduced from Rs. 10 to Rs. 6 (present value adjusted for inflation rate of 

7%) for 2012-13 to 2016-17. 

Based on detailed calculations, it is observed that the impact of proposed RPO targets on PPC is not 

much in the initial years and can be easily accommodated by the state utilities. Further, in the later 

years, the impact on tariff is itself showing a negative trend.  

However, the infirm nature of wind and solar power and the implied unscheduled interchange (UI) 

charges, which state utilities have to bear, have been excluded while assessing the impact on PPC. 

The key takeaway is that if initiatives are taken for better scheduling of wind and solar power, the 

impact of renewable energy shall be minimal, as shown above.  
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2. Introduction 

2.1 Background 

The Forum of Regulators (FOR) has been constituted by the Government of India as per Section 

166 (2) of the Electricity Act, 2003. The responsibility of promoting cogeneration and generation of 

electricity from renewable sources of energy has been entrusted to the appropriate commission under 

Section 61 and in particular to the state regulatory commissions under Section 86 (1) (e) of the 

Electricity Act, 2003. Accordingly, various state electricity regulatory commissions (SERCs) have 

specified the renewable purchase obligations (RPO) for their licensee distribution companies. These 

RPOs vary across the states. 

In order to accelerate the large-scale deployment of renewable energy, the National Action Plan on 

Climate Change (NAPCC) envisages a dynamic renewable purchase obligation target of 10% at the 

national level for 2015 with an annual increase in the trajectory over long term so as to reach around 

15% by 2020 at the national level. Further, the Ministry of New and Renewable Energy (MNRE), in its 

paper on óRenewable Energy in India: Progress, Vision and Strategyô, projected that the renewable 

energy capacities at the end of the 12
th
 Plan, i.e., FY 2017, would be around 41,400 MW

3
. 

For achieving the desired targets stated under the draft 12
th
 Plan, it is important to formulate the RPO 

trajectory. Against this background, CRISIL Infrastructure Advisory has been appointed to assess the 

achievable potential of new and renewable energy resources in different states during the 12
th
 Plan 

period and determine the RPO trajectory and its impact on retail tariff as per the prescribed scope of 

work.  

2.2 Objective of study 

The objective of the study includes preparing a comprehensive report on the following: 

1. Estimation of the potentials of various renewable energy sources in different states and 

overall availability of renewable resource based electricity in the country; 

2. Assessment of the projected demand of electricity in the area of the distribution licensee(s) in 

each state; 

3. Determination of the possible trajectory for setting RPOs and its impact on retail tariff. 

4. Recommendations, based on the above findings, on the desirable minimum RPO to be 

specified by each state regulatory commission. 

2.3 Introduction 

Indiaôs significant untapped renewable energy resources can be an important contributor to alleviating 

power shortages. This is also important for energy security, contributing to regional development, 

enhancing access in remote (rural) areas, diversifying fuel sources, and providing local and global 

                                                      
3
  This includes grid and off-grid potential. 
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environmental benefits. Recognizing these benefits, the Government of India has given much 

attention to renewable energy and set up ambitious goals for the sector. Meeting these goals will 

require significant capital investments and a concerted action to solve the issues faced by the 

different renewable energy sectors. 

As per MNRE, India has 150 GW of known resource potential out of which only about 14% has been 

developed. The countryôs huge energy potential is likely to be even greater than 150 GW, as sources 

with significant generation capacity have not yet been mapped. In sectors such as wind and small 

hydropower, application of the latest developments in engineering design and equipment technology, 

repowering, higher hub height, and size technology is also likely to increase the potential, and so are 

the discovery of new small hydropower sites and the development of energy plantations in the 

unexploited wastelands. The potential for solar power is expected to increase significantly as 

technology improves. 

Renewable energy development can also be an important tool for regional economic development 

within India. Many of the states endowed with rich renewable energy potential (Arunachal Pradesh, 

Himachal Pradesh, Orissa, and Uttarakhand) lag in economic development. Developing renewable 

energy in these states can help in providing secure electricity supply to foster domestic industrial 

development, attract new investments, create employment, and generate additional state income by 

allowing the states to sell renewable energy trading certificates to other states. Making investments to 

develop the renewable energy potential of these states would thus give a huge boost to their 

economies. 

Thus, there are advantages of placing high priority on renewable energy development specific to state 

and technology. Starting with the 10
th
 Plan period (1997ï2001), India accelerated the pace of 

renewable energy development. Indiaôs renewable energy installed capacity has grown at an annual 

rate of 31%, from about 2.5 GW in 2003 to about 21 GW in August 2011. 

Table 11: Status of grid-connected renewable energy 

Sr. No.  Technology   Installed capacity (GW) as on 31.08.2011  

1  Wind Power   14.99 

2  Solar Power   0.05 

3  Biomass Power and Co-generation  2.86 

4  Waste-to-Energy  0.07 

5  Small Hydro Power   3.15 

   Total   21.13 

Wind energy dominates Indiaôs renewable energy industry, accounting for 71% of the installed 

potential. This sector has received more support than any other renewable energy sector to date. 

Wind continues to be the biggest renewable energy sector in India, in terms of both current installed 

capacity (15 GW) and total known potential (49 GW
4
), as per MNRE. This growth can be partially 

attributed to the use of accelerated depreciation, which has been the core reason for the 

attractiveness of the sector to the investors who buy completed turnkey projects from equipment 

vendors and take profits from the tax savings and feed-in tariffs. 

                                                      
4  

C-WET assessment, which is under review 
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Figure 3: Grid-connected renewable energy 

 

Solar power is in the nascent stage and represents a strategic long-term solution for India. A reason 

behind the sluggish growth of solar energy is the high cost of generation, which has gone down over 

the past few years. There is a huge potential for solar energy applications in grid-interactive solar 

power generation plants, solar thermal industrial applications, rural electrification, roof top based 

applications and mobile towers in off-grid areas, and domestic water heating. The Government of 

India has launched the National Solar Mission, which shall be implemented in three phasesðPhase I 

(2009ï13), Phase II (2013ï17), and Phase III (2017ï22)ðto achieve the target of deploying 20 GW 

of solar power by 2022.  

Small hydropower although being one of the least expensive and most attractive forms of renewable 

energy, lies largely untapped. The development of small hydropower has been relatively slow 

because of long delays in getting clearances and acquiring access to evacuation infrastructure, lack 

of a clear policy on private sector participation in some states, and issues associated with land 

acquisition and rehabilitation and resettlement. Despite the advantage of being least expensive, 

resource utilization is very low, which calls for immediate attention. 

Biomass has a huge potential in an agrarian economy like India. Like small hydropower, biomass 

remains largely underdeveloped. The sector is the least developed in India, with only about 3 GW of 

potential realized to date. Biomass plants require large quantities of fuel input for operation (biomass 

feedstock), which requires a well-developed fuel supply chain. The presence of multiple middlemen, 

difficulties in administering and enforcing agricultural contracts, and the development of wastelands 

have led to the underdevelopment of fuel supply chains. Further, the alternate use of biomass 

feedstock and the increasing cost of biomass have raised questions on the financial viability of the 

projects.  

2.4 National Action Plan on Climate Change 

NAPCC was released by the Prime Minister of India on 30
th
 June 2008. It outlines a national strategy 

that aims to enable the country adapt to climate change and enhances the ecological sustainability of 

Indiaôs development path. The focus areas of NAPCC regarding renewables are as mentioned below. 

Á Promotion of efforts towards understanding of climate change, adaptation of mitigation 

measures, energy efficiency, and natural resource conservation. Mitigation comprises 
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measures to reduce the emission of greenhouse gases (GHG) by switching to renewable 

sources of energy. 

Á One of the eight National Missions outlined in NAPCC is the National Solar Mission, which 

lays the path of development of the solar energy sector in India. The objective of the National 

Solar Mission is to significantly increase the share of solar energy in the total energy mix. 

Á Recognition of the need to expand the scope of other renewable and non-fossil options such 

as nuclear energy, wind energy, and biomass energy. 

Á Specification of the dynamic minimum renewable purchase standard (DMRPS or the RPO). 

Mission suggests RPO to be 5% starting 2009-10 and to be increased by 1% each year for 10 

years. 

Although national policies enable development of renewable energy projects, the pace of 

development depends largely on each stateôs policy and regulatory support. State-level renewable 

energy policies, specific feed-in tariff and RPO programmes from SERCs, utility evacuation 

programmes, clearance mechanisms, open access policies, and capacity of state nodal agencies all 

have significant influence on the pace of renewable energy development. 

2.5 Performance analysis of 10th and 11th Plan period 

The renewable energy scenario at the start of 12
th
 Plan is in a much stronger position than it was a 

few years ago. The target vis-à-vis achievement analysis of renewable energy capacity during the 10
th
 

Plan and 11
th
 Plan would be indicative of the pace of growth of renewable energy.  

Table 12: 10
th

 and 11
th

 Plan-wise capacity addition in grid connected renewable energy (MW) 

Resource  

10
th

 Plan 11
th

 Plan 

Target Achievement Target Achievement 

Wind power  1,500 5,427 10,400 10,260 

Small Hydropower 600 538 1,400 1,420 

Bio power* 780 795 1,946 2,042 

Solar power 145 1 416 940 

Total 3,025 6,761 12,230 14,660 

 *Note ï including biomass power, bagasse cogeneration, urban and industrial waste to energy. 

[Source: MNRE] 

Table 13: 11
th

 Plan-period-wise capacity addition in grid connected renewable energy (MW)  

Resource 

2007-08 2008-09 2009-10 2010-11 2011-12 

Target Actual  Target Actual Target Actual Target Actual Target Actual 
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Resource 2007-08 2008-09 2009-10 2010-11 2011-12 

Wind Power 1500 1663 2000 1485  2500 1565 2000 2350 2400 3197 

Small Hydro  200 205  250 249  300 305 300 307 350 353 

Bio Power 

250 

81 

300 

97 

400 

151 

455 

144 

450 

153 

Bagasse 

Cogeneration 
185 248 297 322 312 

Waste to 

Power - 

Urban 

2 - 5  14 

 

17  

25 

17 

Waste to 

Power - 

Industrial 

10 12 8 5 10  7 - 

Solar Power    14  2 8 200 27 200 905 

Total  1962 2145  2577 2084 3226 23315 2972 3157 3425 4943 

[Source: MNRE] 

The table above gives period-wise capacity addition during the 11
th
 plan. During the last two years of 

the 11
th
 plan period, renewable power capacity addition has overachieved targeted capacity addition. 

This performance is reflective of the strong growth prospects for the renewable energy sectors and 

12
th
 plan provides opportunity for the strong growth momentum to continue. 

2.6 Working Group Report on New and Renewable Energy for 

the 12th Plan 

Renewable energy witnessed a sea change during the 11
th
 Plan period with the total installed capacity 

reaching about 23 GW with an annual growth rate of 23% from the 2002-03 level. The capacity 

addition targets for the 12
th
 Plan period aims at faster, sustainable, and more inclusive growth as is 

evident from MNREôs Working Group Report, which highlights that one-third of the total 100 GW 

capacity addition requirement shall be contributed by renewable sources.  

Table 14: 12
th

 Plan capacity addition through grid-connected renewable energy (MW) 

Resource 2012-13 2013-14 2014-15 2015-16 2016-17 12
th

 Plan  

Wind     2,500      2,750      3,000      3,250      3,500      15,000  

Solar     1,000      1,000      2,000      2,500      3,500      10,000  

Biomass         350          625          825          950      1,300        4,050  

Small Hydro         350          400          400          450          500        2,100  
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Resource 2012-13 2013-14 2014-15 2015-16 2016-17 12
th

 Plan  

Waste-to-Energy           40            60          100          100          200            500  

Tidal/Geothermal              1               2               3               4               4              14  

Total     4,241      4,837      6,328      7,254      9,004      31,664  

Source: Working Group Report on New and Renewable Energy for the 12
th

 Plan 

The table above indicates that the 12
th
 Plan period targets for grid-connected renewable capacity 

addition are to the tune of 32 GW. However, there are several challenges in terms of lower capacity 

utilization factors, high technological costs, inadequate funds, lack of transmission facilities, inter-state 

transmission, less robust and enforceable RPOs, etc., which need to be addressed to meet the 

ambitious targets. The Working Group has also proposed a budget of Rs. 43,000 crores to support 

the development for both grid-connected and off-grid renewable projects. 

2.7 Scope of work  

The study was undertaken with the objective of suggesting the RPO trajectory for the states keeping 

in view the achievable potential of new and renewable energy resources in different states during the 

12
th
 Plan period and determining the impact of the trajectory on tariff. The scope of work is shown in a 

pictorial format below.   

Figure 4: Scope of work ï Key considerations 

 

2.8 Approach and methodology 

The proposed study is an extension of an earlier study
5
 that was carried out by us on behalf of FOR. 

While the earlier assessment was carried out for estimating the state-level RPO required to achieve 

                                                      
5
  CRIS was appointed to estimate the state-level RPO required to achieve the NAPCC targets. 
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the NAPCC targets, this assessment is far more comprehensive and looks at the achievable potential 

based on the bottom-up approach. It is to be noted that there are some key value additions in the 

approach used in this study, which are as follows. 

2.8.1 State-wise validation of achievable potential for each RE source  

State-wise validation of achievable potential represents one of the most important components 

towards the determination of the RPO trajectory. The validation included a review of the assumptions 

considered in the stated
6
 estimation of renewable energy potential by the secondary sources of 

information. Here, it is worth mentioning that some agencies have conducted a survey of RE potential, 

and as per these studies, the RE potential in India is significantly higher than that mentioned in 

government reports. A major reason for this difference lies in the assumptions behind the estimation 

of RE potential. In this assessment, the findings are corroborated through a quick technical estimation 

for wind potential in India (as wind constitutes the highest installed capacity among all RE sources in 

India and is expected to play the lead role in further growth of the RE sector in India for the next 5ï10 

years). 

2.8.2 Validation of likely RE capacity additions during the 12th Plan period 

This had been carried out by corroborating the capacity addition figures obtained from the industry 

players
7
 and state renewable agencies through stakeholder consultation (wind manufacturers, MNRE, 

FOR, CERC, SERCs, state RE agencies, and research/academic institutes) so as to give a realistic 

picture of the likely capacity additions for RE-based power plants during the 12
th
 Plan period. The 

achievable pipeline in each state is validated after considering the wind potential in the site/area, 

status of land, and transmission requirement. Area-wise/pocket-wise information was revalidated by 

the Central Transmission Utility (CTU), which had been entrusted the responsibility of assessing the 

optimum transmission requirement for setting up wind and solar projects in each state.  

2.8.3 Assessment of impact of RPO on PPC  

The state-specific impact on the PPC was assessed based on the quantum of RE power that will be 

procured under the RPO obligation. The PPC in each state was forecasted based on the past trend of 

escalation as well as the tariff orders issued by the SERCs.  

 

The broad approach and methodology followed for the assessment is shown in a pictorial format 

below.   

                                                      
6
  MNRE publishes technology-wise gross and net potential. However, this potential was assessed almost two decades ago 

and requires revalidation. 
7
  Discussion was held with wind manufacturers to understand their business plan as well as the status of area-wise/pocket-

wise pipeline of achievable wind installation in six key states in India. 
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Figure 5: Broad approach and methodology 
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3. Assessment of wind potential and likely 

capacity supply scenario 

This chapter primarily focuses on the assessment of the wind potential and likely capacity additions during the 12
th
 Plan period 

based on broad parameters like (policy and regulations, wind potential assessment, transmission and evacuation infrastructure, 

and financing) and the discussions held various stakeholders (MNRE, FOR, developers, state nodal agencies, state utilities, 

and financing agencies).  

3.1 Background 

Wind power is the fastest growing power generation technology in India and accounts for around 70% 

of the total grid-interactive renewable capacity in the country. From an installed capacity of 41 MW in 

March 1992, the wind power capacity reached 7,094 MW by the end of the 10
th
 Five Year Plan period. 

During the first four years of the 11
th
 Five Year Plan period, the installed capacity was 7,063 MW.  

By the end of June 2011, the total capacity reached to 14,561 MW. Wind power development is 

focused primarily in five wind resource rich states with wind energy contributing to around 41.7% of 

the total capacity in Tamil Nadu (6,084 MW), followed by Maharashtra (2,345 MW), Gujarat (2,269 

MW), Karnataka (1,727 MW), and Rajasthan (1,620 MW). Andhra Pradesh and Madhya Pradesh are 

also wind potential states, but the progress is insignificant.  

3.2 Potential assessment 

As per MNRE, the total wind potential in the country estimated earlier was just 49 GW. The table 

below gives the state-wise wind power potential and installed capacity as on 31.06.2011. 

Table 15: State-wise wind power potential and installed capacity as on 31.06.2011 (MW) 

State Potential Installed capacity Gap 

Andhra Pradesh  8,968 198.20 8,769.80 

Gujarat 10,645 2,269.43 8,375.57 

Karnataka 11,531 1,727.65 9,803.35 

Kerala 1,171 35.10 1,135.90 
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State Potential Installed capacity Gap 

Madhya Pradesh  1,019 275.90 743.10 

Maharashtra 4,584 2,345.80 2,238.20 

Orissa 255 - 255 

Rajasthan 4,858 1,620.10 3,237.90 

Tamil Nadu 5,530 6,084.20  

West Bengal  - 4.30  

Total 48,561 14,560.68  

Source: MNRE 

The key takeaway is that Tamil Nadu has already surpassed the estimated potential for wind energy, 

which highlights the importance of correct estimation of wind resource. Key states with abundant and 

unused potential are Karnataka, Gujarat, Andhra Pradesh, and Rajasthan. These states could be the 

future drivers in harnessing wind-based power in the country.  

Estimates made by many individual agencies suggest that wind power capacity could be at a much 

higher level, somewhere between 400 GW to 800 GW. Lawrence Berkeley National Laboratory, USA, 

has estimated a technical potential of 800 GW at 80-m mast measurement with optimum land 

utilization.   

Similarly, the GIS-based assessment of potential for wind farms in India undertaken by Mr. Jami 

Hossain, Mr. Vinay Sinha, and Mr. VVN Kishore gives a wind farm potential of 2,076 GW at a plant 

load factor of more than 20%. However, similar attempts have been made earlier to assess the 

potential for harnessing wind energy for electricity generation by Hossain and Raghavan
8
, referred to 

as Wind Potential Assessment (WPA) II and III, respectively, which have been widely quoted in all 

policy, regulatory, and industry documents. The table below highlights the shortcomings of these 

assessments, particularly WPA II, and also summarizes the assumptions for the GIS-based 

assessment of wind farm potential. 

Table 16: Assumptions for wind resource estimation  

WPA II and III Assessment (J Hossain)  Changed scenario (J Hossain)  

Only a part of barren land was used  
Forest land, grazing land, and cultivated and 
agricultural land have been used  

WTG of 55-250 kW rating  WTG of 1,500ï2,000 kW being installed  

Hub height of 20-30 m  Hub height of 80-90 m  

Rotor diameter 20ï30 m  Rotor diameter of 80ï90 m  

                                                      
8
 Mani A. Wind Energy Resources Survey for India-II. pp 591. New Delhi: Allied Publishers, ISBN 81-7023-358-5; 1992. 

Mani A. Wind Energy Resources Survey for India-III. pp 637. New Delhi: Allied Publishers, ISBN 81-7023-221-X; 1994. 
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WPA II and III Assessment (J Hossain)  Changed scenario (J Hossain)  

Max rotor efficiency around 40%  Max rotor efficiency around 50%  

Individual wind farm of maximum 10-15 MW 
capacity  

Individual wind farm of maximum 25-700 MW 
capacity 

Only existing transmission line to be used  New transmission lines required being set up  

Only existing substations in rural areas are 
used to evacuate power  

Large new and dedicated substations have been 
set up to evacuate power 

10ï15% penetration  In line with international practices 

Limited experience of wind farm capacity of 
100 MW capacity  

Enhanced experience of wind farm capacity of up 
to 10,000 MW  

Source: GIS-based assessment of potential for wind farms in India [Hossain, Sinha, and Kishore] 

The wind capacity addition potential during the 12
th
 Plan period has been estimated on the basis of 

the pipeline of registered projects, wind potential, and availability of land in each state. The table 

below gives the broad achievable wind potential (till 2020) on the basis of site and land availability 

and utilizing Class III turbines. The figures given below have been validated by the developers
9
. It 

should be noted that this information/data has also been validated by the CTU during the assessment 

on pocket-wise transmission requirement based on the likely capacity addition through wind sources 

in each state. 

Table 17: State-wise achievable wind potential till 2020 (MW) 

State  Incremental (MW)  Re-powering (MW)  FY 2011-12 (E) 

Tamil Nadu  7,000ï8,000 1,500 1,000ï1,200 

Karnataka  5,000 1,000 400ï500 

Andhra Pradesh  7,000ï8,000 
 

350ï400 

Maharashtra  6,000ï7,000 
 

500ï750 

Gujarat  6,000ï7,000 
 

600ï750 

Rajasthan  4,000ï5,000 
 

500ï600 

Madhya Pradesh  3,000ï3,500 
 

150 

Orissa  500 
  

Chhattisgarh  500 
  

Jharkhand  500 
  

Total  39,000ï43,000 2,500 3,500ï4,200 

Source: CRIS analysis 

                                                      
9
  Discussion was held with wind manufacturers to understand their business plan as well as the status of area-wise/pocket-

wise pipeline of achievable wind installation in six key states in India. 
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The above table provides only the gross potential based on the proposed capacity addition 

programme; a comprehensive wind potential assessment is required. We understand that MNRE has 

already started the resource assessment, which shall take at least a year to firm up its findings.  

3.3 Existing policy and regulatory regime for wind power  

The regulatory policies for wind power sector emanated from the Electricity Act, 2003, mandating 

SERCs to generate renewable electricity by providing connectivity and creating purchase obligations. 

Besides, several other federal-level policy incentives through accelerated depreciation and other 

exemptions are also available to developers. These interventions have helped the wind industry to 

grow many folds.  

The pro-wind policies adopted by the central and state governments include the following: 

3.3.1.1 Tax exemption through accelerated depreciation 

Investors can take advantage of the tax exemption through an accelerated depreciation of up to 80% 

of the project cost within the first year of commissioning of projects. This is the most significant 

incentive that has led to the growth of the wind industry.  

3.3.1.2 Income tax exemption and import duty waivers 

Wind power project owners are exempted from income tax on all earnings generated from the project 

for any single 10-year period during the first 15 years of the project life. Besides, import duty waivers 

on wind turbines and other components are available. 

3.3.1.3 Soft loans from Indian Rural Energy Development Agency 

MNRE and the Indian Rural Energy Development Agency (IREDA) have issued guidelines for 

financing wind energy projects, applicable from 3
rd

 February 2009. 

3.3.1.4 Generation-based incentives 

In December 2009, MNRE announced the scheme for the implementation of generation-based 

incentives (GBI) for grid-interactive wind power projects. The introduction of GBI aims at attracting 

large IPPs and foreign direct investors to the wind power sector by giving an incentive on the 

generation of electricity. IREDA is the nodal agency for the implementation of GBI. The scheme 

provides an incentive of Rs. 0.50/kWh through IREDA with a total cap of Rs. 6.2 million/MW spread 

over a minimum of 4 years (i.e., an annual cap of Rs. 1.55 million/MW). The incentive is over and 

above the feed-in tariff specified by the respective SERCs. The scheme is not applicable for third 

party sale and merchant plants, but is applicable for captive power plants. 

3.3.1.5 Feed-in tariff 

Central and state electricity regulatory commissions have notified the wind-specific feed-in tariff for 

electricity generated from wind. The tariffs applicable in various states are as per the following table.  

Table 18: Wind ï State-wise feed-in tariff 

State Wind energy tariff (Rs. per unit) 

Madhya Pradesh (Order dated 

14/05/10) 
Rs. 4.35 levelised for 25 years 
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State Wind energy tariff (Rs. per unit) 

Andhra Pradesh (Order dated 

01/05/2009) 

Rs. 3.50 for 10 years, next 10 yearsô tariff 

 to be decided afterwards 

Gujarat (Order dated 30/01/2010) Rs. 3.56 fixed for 25 years 

Karnataka (Order dated 11/12/2009) Rs. 3.70 fixed for 10 years 

Rajasthan (Order dated 14/12/2011) 

Rs. 4.46: Jaisalmer, Jodhpur, and Barmer districts 

Rs. 4.69: Other districts, fixed for 20 years 

Maharashtra (Order dated 

21/04/2010) 

 

Wind Energy 

Zone 

Net Levelised Tariff 

(Rs./kWh) 2011ï12 

Wind Zone ï 1 4.56 

Wind Zone ï 2 3.96 

Wind Zone ï 3 3.38 

Wind Zone ï 4 3.04 

Kerala (Order dated 22/11/2010) Rs. 3.64 for 20 years 

Tamil Nadu (Order dated 20/03/2009) Rs. 3.39 for 20 years 

Haryana (Order dated 15/05/2007) 
Rs. 4.08 applicable for 5 years with annual  

escalation of 1.5% from 2008-09 

Punjab (Order dated 13/12/2007) 
Rs. 3.49 (base year 2006-07) with  

annual escalations @5% up to 2011-2012 

West Bengal (Notification dated 

25/03/08) 
Rs. 4.00 fixed for 5 years and as cap 

 

3.3.1.6 Renewable purchase obligation  

Most of the SERCs have notified the RPO regulations for which the control period is ending in either 

2013 or 2014. The non-solar RPOs announced by various SERCs are mentioned in the table below.  

Table 19: Non-solar/wind RPO levels specified by states 

State FY 12 FY 13 FY 14 

Assam 2.7% 4.05% 5.4% 

Andhra Pradesh 5% 5% 5% 

Bihar 2.0% 3.25% 3.5% 

Chhattisgarh 1.25% 1.50%  

Delhi 1.9% 3.25% 4.60% 
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State FY 12 FY 13 FY 14 

Gujarat 5.00% 5.50%  

Haryana 1.25% 1.50% 2.25% 

Himachal Pradesh 10.0% 10.0% 10.0% 

Jammu and Kashmir 2.9% 4.75% - 

Jharkhand 2.5% 3% - 

Goa and other UTs 1.7% 2.6% 2.6% 

Karnataka 
9.75% For BESCOM, MESCOM, CESCOM 

6.75% For GESCOM, HESCOM, Hukeri 

Kerala 3.05% 3.35% 3.65% 

Madhya Pradesh 2.1% 3.4% 4.7% 

Maharashtra 6.75% 7.75% 8.5% 

Manipur 2.75% 4.75%  

Mizoram 5.75% 6.75%  

Meghalaya 0.15% 0.20%  

Nagaland 6.75% 7.75%  

Orissa 1.20% 1.40% 1.60% 

Punjab 2.37% 2.83% 3.37% 

Rajasthan 4.5% 6.6% 7.7% 

Tamil Nadu 8.95% To be declared 

Tripura 0.9% 0.9% 1.9% 

Uttar Pradesh 4.5% 5% - 

Uttaranchal 4.5% 5% - 

West Bengal 3% 4% 5% 

3.3.1.7 Renewable Energy Certificate mechanism  

A renewable energy certificate represents the renewable attributes of a single megawatt-hour of 

renewable energy. The participation of wind energy generators in the renewable energy certificate 

(REC) market has also been quite encouraging, totalling a registered capacity of 672 MW. The status 

of REC market for wind projects registered as on 31
st
 October 2011 is as follows: 

Table 20: State-wise registration status of wind projects under REC 

Sr. No. State Wind (No. of Units) Wind Capacity (MW) 

1 Gujarat 11 92 

2 Maharashtra 111 290 

3 Rajasthan 4 28 

4 Tamil Nadu 30 262 

5 Himachal Pradesh 0 0 
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Sr. No. State Wind (No. of Units) Wind Capacity (MW) 

6 Jammu and Kashmir 0 0 

7 Chhattisgarh 0 0 

8 Haryana 0 0 

9 Uttar Pradesh 0 0 

  Total 156 672 

Source: REC Registry India 

3.4 Issues and constraints 

The wind power industry in India has reached, to an extent, a stage of maturity, but still faces certain 

issues, which need to be addressed. 

3.4.1 Uncertainty and divergence in feed-in tariffs approved by SERCs   

The assumptions and methodology adopted by the SERCs for determining the feed-in-tariffs for wind 

projects are different. Because of the difference in approach, there are wide variations in the tariffs (as 

can be seen from Table 16), leading to uncertainty for the investors as well as non-viability of the 

projects
10

 in certain states in India. For instance, it is observed that feed-in tariffs of Rs. 3.50/kWh in 

the state of Andhra Pradesh is low, leading to lack of capacity addition in the state in spite of the high 

wind potential in the state. It should be noted that the feed-in tariff in Andhra Pradesh based on the 

tariff regulation approved by CERC is Rs. 4.63/kWh as compared to Rs. 3.50/kWh approved by 

APERC. Therefore, harmonization of approach adopted and tariffs announced by different SERCs is 

critical for future growth. Further, the issue of longer control period and delay in RE tariff revisions at 

the state level are also a matter of concern.  

3.4.2 Inadequacy of GBI and uncertainty with regard to its continuity 

The GBI scheme was issued for the 11
th
 Plan period and the response to the scheme, so far, has 

been modest. Total capacities of around 650 MW projects have registered with IREDA under the GBI 

scheme up to 15
th
 April 2011. The reasons for of moderate success of scheme have been cited as 

inadequacy of incentive (Rs. 0.50 per unit), ceiling of Rs. 62 lakh per MW, and generation from 

captive projects not being covered under the scheme. Further, there is no clarity regarding the 

continuity of the scheme.   

3.4.3 Lack of long-term perspective for RPO trajectory and its compliance  

As per the RPOs notified by various SERCs in Table 17, there is a wide divergence in terms of the 

following aspects: 

Á Long-term perspective: The control period for RE tariff ends in 2013 or 2014. It is 

recommended that a long-term RPO trajectory covering a tenure of at least 10 years (up to 

2022) along with the tariff should be announced across states. 

                                                      
10

  Specially in the case of project finance 
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Á Implementation of open access and interstate sale of renewable energy: Open access and 

interstate sale of renewable energy is required for facilitating the higher installation in the wind 

major states. At this stage, states with rich wind potential are unable to sell RE power outside 

the state.  

Á Compliance of RPO: Only a few states (like Maharashtra and Rajasthan) have a shortfall 

clause in place. Improved frequency (monthly/quarterly) for RPO compliance monitoring and 

reporting is necessary prior to ensuring enforcement for non-compliance. Despite the 

applicability of RPO targets for captive/open access users, its compliance status is not known 

in many states. Automatic pass-through of RE and REC cost in retail tariffs could encourage 

compliance of RPO.  

3.4.4 Inadequate evacuation and transmission infrastructure 

The lack of adequate evacuation and transmission infrastructure is one of the biggest barriers to 

harnessing the renewable energy potential. For instance, attractive potential wind sites in Rajasthan, 

Gujarat, and coastal Tamil Nadu remain less tapped because of lack of adequate grid evacuation 

capacity and transmission infrastructure. The issue of evacuation and transmission infrastructure has 

been dealt in detail in subsequent sections on states. This particular issue is also going to be 

addressed in a greater detail by the CTU that is undertaking another study
11

.  

3.4.5 Lack of forecasting tools and grid management  

In the existing regulatory framework, resource-rich states are expected to take higher wind purchase 

obligation and buy power at a preferential tariff, and wind power projects have been accorded the 

status of ómust run projectsô. Although the introduction of the REC mechanism facilitates the trading of 

the green attribute of renewable energy across states, the mechanism doesnôt deal with the infirm 

nature and poor predictability of wind generation. That is why states like Tamil Nadu and Rajasthan 

are increasingly finding it difficult to absorb higher quantum of wind power during the higher windy 

season and low demand period. In this regard, linking of the Southern Grid with the National Grid, 

freely allowing open access and third party sale within and outside the state/region, as well as 

improving forecasting tools will be critical for further harnessing the potential of wind power in the 

country. Incentives need to be provided to facilitate the implementation of robust wind forecasting 

tools.  

3.4.6 Financial losses of distribution utilities 

The regulatory framework is designed to allow the pass-through of renewable energy costs to 

consumers in the form of retail tariff revisions. However, in most of the states, retail tariffs donôt 

represent the actual cost of supply. This has lead to a huge revenue gap and accumulated financial 

losses. As a result, utilities have limited financial capability to go out of their way to encourage 

renewable energy development. This also leads to a concern over the bankability of the Power 

Purchase Agreement (PPA) signed by the state utility.  

                                                      
11

  CTU is appointed by FOR for assessing the transmission requirement for harnessing the RE potential optimally. During 
the course of this assignment, CRIS worked closely with CTU and provided required data regarding the likely 
sites/pockets. To an extent, the information has been validated by CTU after discussion with the state nodal agencies, 
state transmission utilities, and the distribution utilities.  
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3.4.7 Incoherent resource assessment  

A number of state nodal agencies are not able to establish and maintain a technical library, a data 

bank, or an information centre or collect and correlate information regarding renewable energy 

sources. There is a strong need to integrate these data resources and present them to potential 

developers in a user-friendly way.  

In the past, the Centre for Wind Energy Technology (C-WET), Chennai, has undertaken a resource 

assessment, but the basic data on the actual generation volume of wind energy is not realistic as can 

be seen from the case of Tamil Nadu where the actual installed capacity has already surpassed the 

estimated potential. We understand that MNRE has taken the cognizance of the same and has 

already started the resource assessment, which shall take at least a year to firm up its findings. 

All the issues highlighted above have a state-specific significance in the figure below. The issue of 

transmission and evacuation infrastructure is predominant in the states of Tamil Nadu, Gujarat, and 

Rajasthan. Similarly, states like Maharashtra, Andhra Pradesh, and Karnataka will also require 

support towards transmission evacuation and grid management. Besides, the revision of tariff in the 

state of Andhra Pradesh is detrimental for the development of wind power projects in the state and 

requires immediate attention.  
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Figure 6: Nation-wide immediate issues in harnessing wind potential 

 

3.5 Likely capacity addition in Tamil Nadu 

As per the discussions with the Tamil Nadu Electricity Board (TNEB) and Tamil Nadu Generation and 

Distribution Corporation Limited (TANGEDCO), wind-based power in Tamil Nadu is going to grow 

substantially in the coming 5 years. It is noted that around 11,000 MW of applications are registered 

with TNEB. This year, the state is expected to install a capacity of around 1,200ï1,400 MW (653 MW 

already commissioned in the state as on October 2011).  

Based on the intent of developers and the availability of land, the incremental capacity Tamil Nadu is 

estimated to be around 8,000 MW, out of which, around 5,000 MW is likely to come during the 12
th
 

Plan period. The figure below provides the information on the wind pockets available in Tamil Nadu 

where the likely capacity addition is envisaged.  






































































































































































