Hydropower Development in India

A note on Current Status and Market Barriers

1.1 Background 

India has immense economically exploitable hydropower potential of over 84,000 MW at 60% load factor (148700 MW installed capacity), with Brahamaputra, Indus and Ganges basins contributing about 80% of it. In addition to this, small, mini and micro hydropower schemes (with capacity less than 3 MW) have been assessed to have 6781.81 MW of installed capacity. Of this enormous hydro potential, India has harnessed only about 15% so far, with another 7% under various stages of development. The remaining 78% remains un-harnessed due to many issues and barriers to the large scale development of Hydropower in the subcontinent. 

Various studies have established the ideal Hydro:Thermal power mix for India at to be at 60:40. The present mix of 75:45 is creating much problem in the Indian power system with country facing energy shortage of 9.3% and peaking shortage of 12.8%. The total requirement ending XI plan is set to be 206000 MW. The current installed thermal and hydropower capacity stands at 66% and 26% of the total power generated with 83272 and 32726 MW respectively. Remaining 8% of 10091 MW is achieved from other forms including wind and nuclear. The current captive generation amounts to 14636 MW. 

India’s power system is divided into five major region namely, the Northern region, Western region, Southern region, Eastern region and North-Eastern region, with each region facing separate issues. While the Eastern and North-Eastern regions are power abundant, the Northern and Western regions have greater power demands. The hydropower potential is largest in NE region with 98% of it still untapped. Northern, Eastern, Western and Southern regions have 79%, 77%, 23% and 33% untapped hydropower potential respectively.

Table 1: List of Hydro Electric Stations with capacity above 3 MW

	Region
	No. of Stations
	No. of Units
	Capacity in MW

	Northern
	78
	234
	11070.30

	Western
	45
	117
	6588.80

	Southern
	92
	286
	11004.35

	Eastern
	26
	82
	2424.10

	North Eastern
	15
	42
	1094.70

	Total
	256
	761
	32182.25


The Central Electricity Authority (CEA) and Ministry of Power (MoP) are the nodal agencies involved in power sector planning and development at the central level. Being a concurrent subject under the Indian Constitution, electricity is generated, transmitted, maintained and developed both by central and state authorities, with the primary role with the states. With the central policy providing the overall direction for development, State determines the power generation, distribution and management systems. The development of water resources lies with the State Government. Since hydropower development involves water resources, the responsibility of its development stays primarily with the State agencies.

The power sector in India is still largely public with 89% share in the total installed capacity. 

1.2 Benefits of Hydropower and reasons for its slow development

Hydropower has immense benefits and has been brought forward as a preferred option for power generation over the last decade. The reasons for these can be summed as follows:

· Abundant potential of hydropower development in India as discussed above

· With relative independence from international market like oil prices, hydropower involves no extra foreign exchange outgo

· Hydropower is a no-inflation power as Water- the ‘raw material’ for power generation is free of inflation 

· Environment friendly

· Hydropower projects support socio economic development of remote areas as the project site is developed

· Hydropower is cost effective and renewable form of energy

· It has additional benefits like irrigation, flood control, tourism etc.

Even with these benefits, Hydropower has had slow development in India especially in last few decades. This has primarily been due to:

· Long gestation period

· Time consuming process for project clearances

· Until recently, the national focus has been on thermal generation

· Highly capital intensive and absence of committed funds

· Poor financial health of State Electricity Boards (SEBs)

· Technical constraints due to complex geological nature of the projects

· Inter-state disputes as Water is a state subject

· Absence of long tenure loans makes it difficult for private investors

· Advance against depreciation is disallowed 

· 14% return on equity (ROE) is not attractive enough for investors

· Dearth of competent contracting agencies to construct the project site

The national focus on thermal generation has been shifting towards hydropower development. To this effect, Government of India introduced a national policy on Hydropower development in 1998, in which hydropower has been accepted a national priority with emphasis on un-harnessed potential especially in the NE region. Key policy initiatives to accelerate hydropower have been introduced in the policy document, which are discussed in detail in the following section. 

1.3 National policy on Hydropower in India

With the aim to accelerate the development of Hydropower, the Ministry of Power (MoP), Government of India (GoI) introduced the National Policy on Hydropower Development in 1998. The policy document has identified and responded to the major issues and barriers. The objectives of the National Policy document on Hydro Power Development, 1998 are (as stated in the document):

· To ensure targeted capacity addition during 9th Plan (and the subsequent plans)

· With Central, State and Private hydropower projects contributing 3455 MW, 5810 and 550 MW respectively, the GoI aims to reach the total capacity of 9815 MW during the ninth plan. (The XIth Plan aims capacity addition of 18781 MW in the hydropower sector)

· Exploitation of vast Hydro Electric potential at faster pace

· The government would take steps like execution of all CEA cleared projects, update and clear pending DPRs, survey new green field sites and resolve inter-state disputes.

· Promotion of small and mini hydro projects

· Small and mini hydro projects are especially viable for remote and hilly areas where extension of grid system is comparatively uneconomical

· Strengthening the role of PSUs and SEBs in taking up new hydro projects

· The government aims at enlarging Public sector’s involvement in mega hydro projects and multi-purpose projects involving inter-state issues, projects for peaking power and those with rehabilitation and resettlement issues.

· Increasing private investments for development of hydropower in India

· The public sector would be supported by greater private investment through IPPs and joint ventures. Private sector participation is considered vital for large scale development of hydropower.

Through these measures, GoI aims to realize 100% hydropower potential of the country by year 2025-26. These objectives have been developed in response to the following constraints: 

· Technical, including difficult investigation, inadequacies in tunneling methods)

· Financial (deficiencies in providing long term finance)

· Tariff related issues

· Managerial weakness (poor contract management) 

· Geological surprises (especially in the Himalayan region where underground tunneling is required)

· Inaccessibility of the area

· Problems due to delay in land acquisition and resettlement of project affected families

· Law and order problem in militant infested areas

1.4 Development since National Hydropower policy 1998

In 2001, Central Electricity Authority (CEA) introduced a ranking study which prioritized and ranked the future executable projects. As per the study, 399 hydro schemes with an aggregate installed capacity of 106910 MW were ranked in A, B & C categories depending upon their inter-se attractiveness. This was followed by a 50,000 MW Hydro Initiative in which preparation of Pre-Feasibility Reports of 162 Projects was taken up by CEA through various agencies. The Project-Feasibility Reports (PFRs) for all these projects have been prepared and projects with first year tariff less than INR 2.50/kWh have been identified for preparation of Detailed Project Report (DPR)

1.4.1 Renovation, Modernization & Up-rating

In order to augment the hydro generation and improve the availability of existing hydro power projects, Government of India has put emphasis on Renovation, Modernization & Up-rating (RM&U) of various existing Hydro Electric (H.E.) power projects in the country. RM&U of the existing/old hydro electric power projects is considered the best option, as this is cost effective and quicker to achieve than setting up of green field power projects. The cost per MW of a new H.E. power project works out to about INR 4 to 5 Crores whereas the cost per MW of capacity addition through up-rating and life extension of old H.E. power project works out to about 20%. Further, the RM&U of a hydro project can be completed in 1 to 3 years depending upon scope of works as compared to gestation period of 5 to 6 years for new hydro projects. 

Under the hydro RM&U program, 33 hydro electric projects (13 up to the VIIIth Plan & 20 in the IXth Plan) with an installed capacity of 6174.10 MW have been completed by the end of the IXth Plan. During the Xth Plan (2002-07), 47 H.E. power projects with an installed capacity of 7449.20 MW are programmed for completion of RM&U works. For the XIth Plan (2007-12) a total of 59 hydro electric power projects having an installed capacity of 10325.40 MW are programmed for completion of RM&U works to accrue a benefit of 5461.18 MW.

1.4.2 Capacity addition scenario XIth Plan (2007-12)

In support to the 1998 National Hydropower policy, GoI plans to wipe out all energy shortage by the end of 2011-12, i.e. by end of XIth Plan and also to provide spinning reserve and ensure uninterrupted quality power at affordable cost. With coal based power plant as the backbone of Indian Power sector, during the XIth Plan capacity addition of about 40200 MW coal based plant is planned with introduction of Super Critical Technology. 

Table 2: Sector wise plan of capacity addition in XI Plan

	Prime Mover
	Hydro (MW)
	Thermal (MW)
	Nuclear (MW)
	Total (MW)

	State Sector
	3957
	15538
	--
	19495

	Central Sector
	11080
	19880
	3160
	34120

	Private Sector
	3744
	11145
	--
	14889

	Total
	18781
	46563
	3160
	68504


1.4.3 Three-stage clearance system

A three stage clearance system has been set up to enable relatively faster and hindrance free clearance of suitable projects and includes survey, investigation and pre-construction activities. The three stage clearance system works as under:

Stage I:

Survey and preparation of pre-feasibility reports

Stage II:
Detailed investigation, preparation of DPR and pre-construction activity including land acquisition

Stage III:
Execution of the project after investment decision through PIB/CCEA

Small hydro power projects up to 25 MW can be set up in private sector without Central government’s involvement. Techno-economic clearance needs to be obtained from CEA if the estimated cost of the project exceeds INR 2500 million and/or there are inter-state issues involved.

1.5 Current issues/ problems with Hydropower in India 

The Government of India set up a National Committee in 1987 and a Standing Committee in 1998 to oversee the progress on hydropower development.

This section derives largely from the report submitted by the Standing Committee on Energy (2005-06) - Hydro power: a Critique which discusses the actions taken by the Government on the recommendations made by the Committee in the forty second report on hydro power in India. 

1.5.1 Technical issues

· To expedite early execution of hydro projects, bankable Detailed Project Report (DPR) based on detailed survey should be prepared to avoid geological uncertainties. Survey & investigation and analysis of geological, geo-morphological, geo-electrical, hydrological data etc. should be done at the time of preparation of a DPR itself in order to minimize the impact of risks. It is, therefore, necessary to expedite survey and investigations with the latest state of the art technology and prepare a shelf of projects for execution. The quality of DPRs should be of high standard which should infuse confidence in the national/international developers to take up the execution of projects without loosing time in rechecks etc at the same time, contract monitoring as distinct from project monitoring should be emphasized and land acquisition and infrastructure development be settled and completed before the start of the project. 

· Renovation and Modernization (R&M) has been recognized world over as a well proven cost effective technique for improving the performance/efficiency of older power plants. The useful life of the plants can be increased by R&M and the plants yield benefits in the shortest possible time at a reasonable cost. GoI in its policy on hydropower development, 1998 has laid stress on need for renovation and modernization of hydro power plants. Accordingly, Government of India set up a Standing Committee to identify new hydro R&M schemes to be undertaken for implementation under Phase-II.

· The Pump Storage potential should be harnessed as these are essential in optimizing energy generation from base load thermal stations and in meeting peak load and system contingencies. Only 2.45% of total identified potential of 94,000 MW Pump Storage Schemes had been harnessed and another 2.5% are under construction. New exclusive program/action plan for PSS should be launched, to tap the vast potential.

· Contingency Plan for Hydro Projects affected by Natural Calamities need to be prepared and made public

· National Policy on Rehabilitation and Resettlement (R&R) should be finalized and made public.

1.5.2 Infrastructural issues

· There is a need to setup single window clearance for hydro projects. Various authorities such as the Central Electricity Authority (CEA), the Ministry of Finance, Ministry of Environment and Forests, etc. are involved in the appraisal of a hydro power project before it is certified for development. It will be desirable to have a single window dispensation/authority so that a project is cleared without many hassles. Any hydro project submitted for clearance should receive all the statutory/non-statutory clearances/approvals within six months of submission of the proposal. The certification of commercial viability should be given within 15 days, especially to private developers. The Techno-Economic, MoEF and CCEA clearances should be given within 1, 2 and 2 months respectively. The Ministry of Power should have a set of hydro projects cleared from all the angles. MoEF should also be involved in the appraisal process.

· There are long delays on account of land acquisition for the project. The process of land (both private and Govt.) acquisition for a project differed from State to State as per Land Acquisition Act. The Government should amend Land Acquisition Act and include hydro power projects in the priority list and the State Governments should be persuaded to provide land to the project authority in agreed time frame to facilitate shifting of Project Affected Persons (PAPs).

· The hydro projects which involve lesser risk element and entail lesser capital investment can be considered for development in the Private Sector. Public Sector can take up (a) Multi purpose Projects (b) Projects Involving inter-State issues and in inter-State river systems, (c) Projects involving cooperation with neighboring countries and (d) Projects for complementary peaking with regional benefits (e) Projects in the North-Eastern Region etc.

1.5.3 Financial issues

· There is also a need to off-load indirect cost components on hydro project. Many hydro projects are located in troubled areas and infested by militancy and terrorist activities. There is an urgent need to amend the present policy of the Government in regard to charging the entire security expenditure from concept and until commissioning - on the project cost. However, the recurring expenditure incurred on security, once a project goes on stream could to be charged on the project developer.

· The cost of access roads should not be included in the project cost, as development of hydro projects triggers economic and commercial activities around the project site and results in economic benefit to the State. Inclusion of R&R, flood moderation costs, along with the provision of 12% free power to the State in the capital cost of the project needed reconsideration as the provision did not apply to thermal power projects.

· Although the Government has planned to achieve 50,000 MW of additional power by the end of 11thPlan period, the incentives such as benefits/concession in custom duties and local levies/taxes on project components are being denied for projects even up to 250 MW resulting in low investments in new power schemes.

· A premium as well as lease rent @ 10% is charged where forest land is diverted for a hydro power project. This needs to be discussed with the State Governments as land is a subject matter.

1.6 State specific Hydropower issues

1.6.1 Issues related to Hydropower Development in Uttranchal 

Uttaranchal has an estimated hydropower potential of 20,236 MW against which only about 1,407MW has been harnessed so far. The Government of Uttaranchal (GoU) has introduced separate policy guidelines for development of hydropower projects of capacity up to 25MW and 25-100 MW. The policy promotes Small Hydro Power (SHP) projects with installed capacity of up to 25MW through IPP. The main issues from the policy document are discussed as follows:

Lack of Detailed Project Reports (DPRs) and technical data

Lack of bankable DPRs of the projects for development in the private sector before their allotment makes it very difficult for the private investors/ developers to take investment decisions.

Similarly technical data on availability of water at the diversion site of the project should be made available to the developer before project allocation. Currently, river discharge observations are not made available to the developers on pretext of confidentiality and are made available to the concerned government department only after the approval of the Ministry of Water Resources, GOI. Considerable time is lost in getting the approval. It is suggested that the states should organize measurement of hydrological and meteorological data of all identified sites of hydroelectric projects through Central Water Commission or other dependable agencies. The data collected should be made available to the developers allowing for better assessment of river hydrology and reduced hydrological risk.

Project Allotment on the basis of premium

Allotment for projects above 100 MW is made on the basis of the highest bid received from the developers after short listing. The premium paid by the developers increases the tariff, making hydropower expensive. It is suggested that the promoters should be selected on the basis of their competence and experience and not alone on the basis of premium. 

Upfront fee

The developers are charged an upfront fee of INR 5 lacs per MW by the state. This increases the cost of electricity generated by Hydro power making implementation of Electricity Act 2003 difficult.

Land procurement and development Cost

The policy on land provision for hydropower differs from state to state. While in Uttaranchal the land is available at market price for project development, Uttar Pradesh government provides land at INR 100 per acre. This difference in land cost makes hydro power development very difficult in few states as compared to others. It is suggested that the land for project development should be acquired by the state and handed over to the project developer.

The state should provide for the cost of approach roads, resettlement and rehabilitation of the project affected people instead of loading the cost on the project.

Payment Security

The states with hydro potential are generally power surplus making hydropower power sale financially less lucrative. It is suggested that the State should guarantee to buy power from developers at the rates fixed by the Regulatory Commission. They should also be allowed to sell the power independently, if so desired by them.

Back loading the free power

Being capital intensive, the tariff in hydroelectric projects is high during initial years of project operation.  If free power is back loaded, the tariff during the initial years will be reduced, thus making hydropower more competitive compared to other sources of power.

1.6.2 Issues related to Hydropower Development in Himanchal Pradesh

The total identified potential in HP is 20386.07 MW (as per hpseb.com on 22nd August 06). Out of this 6045.07 MW has been harnessed so far and 2720.5 MW is under execution. For Which DPR is ready for 3011.50 MW, projects for 3671.50 MW are Under Investigation and 4187.50 MW of schemes are yet to be investigated. The main issues related to Hydropower development in the state are as follows:

Purchase Rate of Power by State

In Himanchal Pradesh the purchase rate of power was fixed as INR 2.50 in 1997-98 for small hydro.  Since then, the cost of steel, cement and labor has increased considerably.  However, the purchase rate for hydropower has not been revised by the state.  It should be revised at the earliest.

Local Area Development

In HP 1.5% of the project cost is realized from the developers for local area development.  This unnecessarily increases the tariff.  As stated above, the local area development should be paid from the revenue of free power received by the State.

Fishery Department Compensation

Compensation at the rate of INR 5 lac per MW and 1 lac per km of breeding area lost due to project is payable by the developer. It is suggested that the developer should not be made liable for this.

Charges for Augmentation of Transmission System of HPSEB

It is understood that Himachal Pradesh State Electricity Board is going to charge INR 40 lac per MW from developers for augmentation of transmission system beyond interconnection point.  This should be reconsidered.

1.6.3 Recommendations for Hydropower Development in Himanchal Pradesh

Various issues and barriers to large scale development have been identified in the above discussion. As the first step towards hydro power development, the State Government Guarantee has been withdrawn comforting financers as well as Independent Power Producers (IPPs). Following policy recommendations are suggested to the Government of Himanchal Pradesh to further attract significant investment in the sector of Hydro power.

One Stop Window for Clearances

Private investors expect clear rules, a streamlined application process and a reasonable timeline for response from the HP state government.  

Several clearances including IPH, Public Water Department (PWD), Gram Panchayat, Wildlife, Forest, conversion of private land under section 118 of H.P. Land Reforms and Tenancy Act, No-objection certificate (NOC) from Fisheries Dept. and NOC from Pollution Control Board are to be taken within the Six months time. The offices of respective departments are located in different places and the given time frame is very inadequate for the application process. 

The procedure should be simplified. Once the project is conceived, the government should indirectly give clearances to set it up. Considering the small size of projects, the government should give one clearance to cover all the items. Alternatively, there should be a single point body to give the clearances.

Streamlining Fees and Royalties

Several added costs have burdened the project. The Net Present Value (NPV) payment for government land to Forest Dept., fees to Pollution Control Board and compensation to Fisheries Dept. are significantly high. Recently, new norms for Fisheries have been proposed @ INR 5 lacs per MW and INR 1 lac per Kilometer (KM) upstream of Tail Race which may add up to 30 lacs for a 5 MW project. 

In addition, government is proposing a development fund of 1% to 1.5% of the project cost for local development works which can be up to INR 40 lac for a 5 MW project. The NPV compensation to Forest Department also can be up to INR 40 to 50 lacs for the project land and transmission line. All these total to more than INR 100 lacs per project.

Recent news in the press suggest that 15% water is to be released for downstream use. Earlier a provision of 10% was made. During lean season, the plant may have to be shut down. 

The wheeling charges and transmission charges should be fixed for projects up to 25 MW. Currently, there is no such provision and it is to be decided by the ERC. There should be a government policy. 

The IA draft has been revised in the recent past. There are some provisions which should be reviewed e.g. Arbitration by sole Arbitrator and he is Secretary to Government of Himachal Pradesh (GoHP) other than Energy Secretary. There is a penalty or extension fee of INR 10000.00 per month per MW proposed for extension beyond 6 months. Only one extension of 6 months is allowed. This time frame is inadequate. The IPP is anyway incurring cost on the project and should not be burdened with such extra fees.

Escalation inclusive tariff

A tariff of INR 2.50 per Unit for 40 years is unrealistic. The prices of cement and steel have significantly increased, and an escalation provision must be added. 

Transparency in land acquisition

The private land owners have started asking very high price from IPPs. The government should acquire land for the project and provide to IPPs at a fair cost. 

Expansion of Transmission 

The transmission system as existing is inadequate to cater to large number of small projects which will need to be developed in HP. Evacuation is required at a manned sub-station. Sub-stations are also limited and located very far from the projects requiring longer transmission lines. Besides high cost towards forest compensation and long transmission lines, there are transmission losses. 

HPSEB is implementing a master plan with multilateral funds e.g. Asian Development Bank etc. for improving the infrastructure in transmission. This revamping should be done keeping the requirement of small projects in view. 

HPSEB is undertaking a policy that IPPs shoulder the expenditure towards improving the basic transmission infrastructure beyond interconnection point.  This should not be burdened on the projects. 

Several projects have been awarded in different regions with limited availability of sub-stations for interconnection. A few sub-stations have already started facing a space and capacity crunch. As a result, the evacuation is becoming difficult as well as expensive because the capacity is sent to other sub-stations located at longer distances. 

1.7 Way forward

Government of India is vigorously promoting large scale development of hydro power in India through changes in policies, all driven to involve greater private entrepreneurs. The major issues plaguing the hydro power sector have been identified and policy changes to mend these barriers are now required. These issues have been discussed earlier in the paper.

The way forward to meet the energy demand is as follows:

· The recommendations made by the Standing Committee for hydropower development are crucial and should be enforced for maximum benefit to the Indian hydropower sector. 

· Consistent policies and regulations should be made through the States. Any variation in policies and benefits offered by different states will cause problems in development of many project sites in different states

· Large scale hydro projects which involve greater risks due to geological uncertainties etc should be implemented by the state nodal agencies, while the relatively safer projects with reduced risks and smaller capital investments should be offered to the private entrepreneurs. 

· A single window clearance setup for hydro projects will solve most problems related to the clearances etc
· Renovation and Modernization of existing /old hydro power plants should be promoted and planned for, instead of complete focus on setting up of green field power projects
· Financial issue like Long term debt financing / long tenure loans, differential tariff for pea and off-peak hours need serious thinking and early implementation
· The private sector participation in the large scale development of hydropower should be promoted. This can be achieved either through public-private partnerships or through independent private projects (IPP way). The Government of India has already recognized the need to increased private involvement and has referred to it in the national policy document.
· The hydro sector needs to develop a set of competent civil engineers/ contracting agencies that have the technical and the management expertise to conceptualize and develop a project of the required scale. The contract management practices with a transparent system of selection of contractors and resolve any disputes that may arise need to be reviewed.

1. underground works (like tunnel, powerhouse, surge tanks) 
2. Pooling of electricity and marketing 

3. efficient operation of hydro reservoirs 

4. hydrological estimation planning 
5. overall planning and design consultancy 
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