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1.0 INTRODUCTION

Renovation & Modernisation of old power stations is cost effective, environment friendly and requires less time for implementation. Capacity addition through RM&U of old power stations is an attractive proposition in the present scenario, when most of the SEBs/Power Utilities on account of their financial conditions are not in a position to invest in creation of new generating capacity. The economy in cost and time essentially results from the fact that apart from the availability of the existing infrastructure, only selective replacement of critical components such as turbine runner, generator winding with class F insulation, excitation system, governor etc. can lead to increase in efficiency, peak power and energy availability apart from giving a new lease on life to the power plant/ equipment.

Normally the life of hydro electric power plant is 30 to 35 years after which it requires renovation. In a fast changing technological environment, it has become desirable after elapse of 15 years to go for modernisation in view of the new system requirements thereby enhancing the availability/generation with minor modifications. While renovating the machine, care should be taken to replace old items/equipments by the new technological alternatives.

Modernisation is a continuous process and can be a part of the renovation programme. The reliability of a power plant can certainly be improved by using modern equipments like static excitation, microprocessor based controls, electronic governors, high speed static relays, data logger, vibration monitoring, silt content in water, etc.

Upgrading/uprating of hydro plants calls for a systematic approach as there are a number of factors viz. hydraulic, mechanical, electrical and economic, which play a vital role in deciding the course of action. For techno?economic consideration, it is desirable to consider the uprating along with Renovation & Modernization/Life extension.

2.0 MAJOR PROBLEM AREAS FOR RENOVATION, MODERNIZATION & UPRATING OF HYDRO POWER STATION

One of the major problems that has been faced by hydro power stations especially in the Himalayan region is silt erosion, while operating during monsoon season with water laden with silt containing quartz. This results in frequent forced outages. Extensive damage occurs in the runner blades, guide vanes, bearing bodies, guide vane trunnions, top cover, shaft gland and static and rotating labyrinths causing heavy leakage in guide vanes and bearing bodies. Besides facing regular damage to under water parts, silt prone power stations face a variety of operation and maintenance problems as listed :-

Frequent choking of strainers requiring frequent cleaning. 

Choking and puncturing of cooler tubes resulting in water ingress in the bearing oil. 

Damage to cooling water pumps. 

Frequent damage of shaft seal. 

Damage to drainage and dewatering pumps, valves, piping etc. in siltation of sump. 

Damage to intake valve seals and main inlet valve seals. 

Damage to hydro mechanical intake gates and draft tube gates causing maintenance problem.

Renovation of power plants subjected to silt is therefore required to be taken up much earlier than the normal operating life of 35 years. 

3.0 HYDRO RM&U SCHEMES (PHASE-1)IDENTIFIED BY THE NATIONAL COMMITTEE) 

Recognising the benefits of renovation, modernisation and uprating of old hydro power plants/schemes, Government of India had launched a National Committee in 1987 to identify the hydro power plants in the country needing renovation, modernization and uprating work and thereby formulate a national strategy on renovation and modernization of hydro electric power plants which became an integral part of the National Policy in the years to come. Based on the recommendations of the National Committee and subsequent reviews, 55 nos. of hydro schemes with an?aggregate capacity of 9,653 MW were identified for renovation, modernisation and uprating work at an estimated cost of Rs.1,493 crore to accrue a benefit of 2,531 MW/7,181 M U.

Out of these 55 schemes, RM&U work on 29 hydro schemes with an aggregate installed capacity of 5,642.70 MW have been completed during 8th and 9th plan at an estimated cost of Rs. 605.26 crore which have accrued a benefit of 1,717.18 MW. In addition to that, 4 more schemes having an installed capacity of 591.4 MW under Phase-II have also been completed during 9th plan at an estimated cost of Rs. 119.95 crore which have accrued a benefit of 53.90 MW. The list of schemes completed till 8th and during 9th Plan are given in Annexure I & II.

Experience so far gained, reveals that uprating is the most cost effective way of capacity addition in a much shorter time span. As uprating is possible by changing partly or wholly the electro mechanical equipment within the existing civil work as hydro units are designed and manufactured with liberal safety margins to meet the guaranteed parameters and specifications. The safety margins are always available between designed parameter and operating parameters. So it is possible to enhance the output of the units by about 10% to 15% by careful study and evaluation by utilising the safety margins and without sacrificing the basic safety factors. The technological deve lopment, computer aided precise design technique and advancement in material science have made it possible to design the new equipment with uprated capacity without changing the existing civil structures. 

4.0 BOTTLENECKS IN IMPLEMENTATION OF PHASE-1 HYDRO R&M SCHEMES

Financial Constraints 

on-availability of timely shut down/critical grid condition 

mplementation in a phased manner 

rocedural Delays 

Force Majeure 

5.0 SETTING UP OF STANDING COMMITTEE TO IDENTIFY NEW HYDRO RM&U SCHEMES (PHASE II PROGRAMME)

Government of India in its policy on Hydro Power Development, declared in 1998, has laid stress on the need for renovation and modernisation of hydro power plants in the country and according priority to the R&M programme. Accordingly, the Ministry of Power set up a Standing Committee comprising members from C EA, N H PC, PFC, BBMB,KPCL,KSEB,UPJVNL,TNEB & BHEL to identify new Hydro RM&U schemes for execution under Phase II. The Standing Committee in its report recommended 67 RM&U schemes involving 214 generating units at 59 Hydro Power Stations with aggregate installed capacity of 10,31 8 MW for implementation of renovation, modernistaion and uprating work under Phase li programme. With the implementation of this programme, it is expected to accrue a benefit of 3,684.91 MW through uprating and life extension and total annual generation of 11,335 M U through RM&U and life extension. Based on the scope of work, various schemes are categorized as under:- 

S.No
Scheme classification
No. ofschemes
Inst. Cap.(MW)
Total Est. Cost(Rs.Crore)
1.
Renovation & Modernisation Schemes
23
5,632
303.27
2.
Restoration
1
198
6.00
3.
Schemes envisaging uprating
6
1,265
131.67
4.
Life extension schemes with uprating
17
2,070.50
1,078.40
5.
Life extension schemes without any uprating
20
1,152.35
641.68
Total
67
10,317.85
2,1 61.02
6.0 FORMULATION OF NATIONAL PERSPECTIVE PLAN FOR RENOVATION, MODERNISATION, UPRATING AND LIFE EXTENSION OF HYDRO POWER STATIONS.

National Perspective Plan for Hydro RM&U Schemes, incorporating schemes for implementation upto the end of 11th Five Year Plan i.e. year 2012 has been formulated by CEA including RM&U proposals identified under Phase II along with the left out schemes of National Committee (PHASE-I) under implementation/yet to be implemented. Priority of schemes has been assigned as per the discussion held with various SEBs/Utilities. The National Perspective Plan indicates the total potential available for additional generation through R&M/Life extension & uprating of old hydro units and investment requirement during the remaining period of 9th Plan, 1 0th Plan & 11th Plan.

6.2 As per the perspective plan, various Hydro RM&U schemes programmed to be u ndedaken/completed plan?wise are given below:-

Plan Period
No. of Schemes 
Installed Capacity MW
Estimated Cost(Rs.Crore)
Expected Benefits
MW
M U
Ninth Plan
 
36 9001
917
1609
4987
Tenth Plan
 
68 7559
2860
4266
12123
Eleventh Plan
 
13 2810
877
1880
4551
Total
 
117 19370
4654
7755
21661
7.0 REVISED 10TH AND 11TH PLAN PROGRAMMES

The schemes identified by CEA under National Perspective Plan and not yet completed have been reviewed in consultation with SEBs/PSUs/ PFC and the revised 10th Plan programme has been finalised. As per 1 0th Plan Programme reviewed in consultation with the utilities a total of 72 schemes (1 0 nos. under Central Sector and 62 nos. under State Sector) have been identified having a total installed capacity of 8,088.05 MW to accrue a benefit of 2,886.82 MW at an estimated cost of Rs.2,801.547 crore.

As per 11th Plan programme reviewed with the utilities, a total of 34 schemes (2 nos. under Central Sector & 32 nos. in State Sector) have been identified having a total installed capacity of 4,631.00 MW to accrue a benefit of 3,935.50 MW at an estimated cost of Rs. 2,012.65 crore. The list of schemes considered under 10th & 11th Plan Programme are given in the Annexure III & IV.

Gist of schemes categorizing them based on the scope of works as identified for implementation during 10th and 11th Plan are given at Annexure I & 11 respectively. 

8.0 INCENTIVES BY THE GOVT. OF INDIA

To encourage renovation, modernisation, uprating and life extension of existing power stations, the Govt. of India is providing incentives by way of additional budgetary support to PFC for providing loan at subsidized rates. PFC is also giving grant of up to Rs. 1 crore for carrying out RLA/uprating studies per annum/per utility. In addition, custom duty at concessional rate is also being permitted for equipment to be imported for R&M of power stations. Further to accelerate the implementation of RM&U schemes, Govt. of India has fixed Rupees Five hundred crore as the sum of capital expenditure for renovation and modernisation of existing power stations exceeding which the scheme shall be submitted to C EA for its techno?economic appraisal clearance.

9.0 ACCELERATED GENERATION AND SUPPLY PROGRAMME (AG&SP)

Government of India has accorded a high priority to R&M of existing thermal and hydro projects during 101 Five Year Plan. Keeping this in view, the Government has extended the Accelerated Generation and Supply Programme (AG&SP) to 10th Five Year Plan with emphasis on R&M and LE projects. Under AG&S P Scheme interest subsidy @ 3% is provided to SEBs/Utilities on loans sanctioned by Power Finance Corporation (PFC) and Rural Electrification Corporation (REC). 1 % additional interest subsidy is provided to projects located in North?Eastern states. A provision of Rs. 1,500 crores has been made for this scheme during the 10th Plan, which would be sufficient to finance R&M projects costing about Rs. 9,000 crores.

10.0 CONCLUSION

In the present scenario of severe resource crunch, capacity addition through renovation, modernisation, uprating and life extension is considered to be the best option as RM&U schemes are cost effective and have lesser gestation period. SEBs/Utilities may review the priorities and go for renovation, modernisation and uprating of their existing plants and avail the opportunity of getting grants/loans through AG&SP (APDP has since been withdrawn by GOI) and other incentives being provided by the Govt. thereby ensuring power generation at minimal cost.


NATIONAL WORKSHOP ON HYDRO POWER DEVELOPMENT IN THE HIMALAYAN REGION CONCLUDES

Recommendations made to the Planning Commission
New Delhi, December 2006: The national workshop on Hydro power development in the Himalayan Region concluded successfully with the Hon’ble CM of Arunachal Pradesh requesting the Planning Commission to allocate a special grant of about Rs. 8400 crores to facilitate equity participation by the State Government of Arunachal Pradesh in the joint venture projects with the IPPs and CPSUs. A large number of prominent dignitaries participated and shared their views and ideas in the Workshop. The principal among them were: Dr. S K Parik, Member, Planning Commission, Shri Shyam Sharan, Special Advisor to the Prime Minister, Shri A K Basu, Chairman, CERC, Shri Rakesh Nath, Chairman, Central Electricity Authority, Shri K Padmanabhaiah, former Union Home Secretary, Shri P Abraham, former Union Power Secretary and Shri A M Gokhale, Special Advisor to the Deputy Chairman, Planning Commission. The Honourable Chief Minister of Arunachal Pradesh, Shri Gegong Apang addressed the Workshop and outlined a vision for development of hydropower sector. Honourable Deputy Chairman, Planning Commission Dr. Montek Singh Ahluwalia, addressed the concluding Session. Various CPSUs, IPPs, Financial Institutions, Transmission Utilities, Ministry of Power, Government of India and officials of Government of Arunachal Pradesh among many others participated in the Workshop.

The workshop deliberated upon some issues such as special dispensation for IPP hydro projects considering cost uncertainties due to geological risks and energy uncertainty due to  changes in water flows, Policies and guidelines in context of development of hydro power and matching evacuation systems, Public-Private-Partnership, Need to look at Hydro power policy in a framework that is not thermal power centric, Power Purchase Agreements and regulated tariffs with SEBs and Discoms, Need and Plan to build Mega-Capacity and Extra High Voltage Transmission Corridor. 

Currently India has a total Hydro electric potential of 1,50,000 MW out of which we have been able to develop only 17 per cent and the National Electricity Policy reiterates that maximum emphasis would be laid on the development of the feasible hydro power potential in the country.

Some of the key recommendations include:

1) Hydropower is a clean and renewable source of energy and its development should be put on fast track in a pragmatic manner as visualized in the National Electricity Policy.

2) There is an urgent need to develop the enormous hydro-electric potential of the country in order to mitigate power shortages, provide clean energy, improve the hydro- thermal mix, and facilitate socio- economic development of hydro rich States in general, and North- East in particular. 

3) It is of immense national interest to develop on fast track the infrastructure in Arunachal Pradesh including the hydropower sector considering the unique strategic location of the State.

4) While North-East had the largest hydropower potential, it has the least installed capacity. A clear road map needs to be drawn, particularly for the Independent Power Producers (IPPs) and Public Private Partnership (PPP) hydro projects so that their financial closure is achieved at the earliest possible. The progress should be reviewed at the Ministry of Power and monitored at the PMO level. Empowered Committees should be set up by the State and Central Governments to ensure expeditious clearance of hydropower projects.

5) There are genuine difficulties for hydro developers to participate in tariff based competitive procurement inquiry due to:

· Cost uncertainty emanating from high geological risks in the Himalayan region;

· Energy uncertainty due to variations in water flows;

6) It is logical for States with hydropower potential to obtain a fair compensation and opportunity price for their hydropower project sites from the prospective developers. This shall include atleast 12% free power, certain amount of equity participation and cess for socio-economic development as determined by the State. CPSUs should deposit advance fund equivalent to the monetary value of 2 percent power out of the 12 percent free power of the host State on an annual basis until the first year of the commercial operation of the project. Any stipulation by State Government requiring the developers to part with free power over and above the 12 percent may also be justified but the producers are likely to transfer the burden of the same to the buyers. Similarly any lump sum upfront one-time compensation from the IPPs/CPSUs is likely to result in higher eventual tariff. Therefore, in determining the most reasonable financial return for the host State, there is a need to keep in view the interest of the ultimate consumers as well.

7) A consensus may be developed on a transparent methodology for allotting the hydro sites to IPPs and PPPs.  The guidelines should provide the required flexibility to meet the special conditions of individual States.

8) There is a need to review the existing tariff policy applicable to the IPPs and PPPs for hydropower projects. In view of the various challenges involved in the development of the hydropower projects, the possibility to allow distribution utilities to enter into long term PPAs with IPPs and PPPs through the negotiated route needs to be considered so that tariff determination can be done on a cost-plus performance basis under the provisions of Section 62 of the Electricity Act, 2003.  

9) The Central Electricity Authority (CEA) and Ministry of Environment & Forests (MOEF) may examine and accord clearance to hydro project proposals on a priority basis. Where MOUs have been signed, the IPPs and PPPs companies must complete the preparation of the Detail Project Reports (DPRs) and refer them to the concerned authorities for necessary clearance. 

10) The State Government should have the power to allocate projects up to 250 MW in consonance with the mega definition of hydropower project. 

11) The host State should be allowed to sell its share of power of a project at a market/negotiated price without any restrictions.

12) The Central Government should provide substantial assistance for developing transport and communication infrastructure in the State to a level that enables easy and speedier development of the hydropower sites. 

13) The Policy on Resettlement and Rehabilitation (R&R) should be clearly outlined by the State. Cost of R&R will have to be suitably inbuilt into the project cost. The Governments could also outline the nature of assistance that can be provided by them. 

14) The hydropower project should be planned to provide for meeting the maximum peaking power capability.

15) The Central Government should provide viability gap funding to keep transmission cost of remote hydropower project reasonable so that the landed cost of electricity is affordable.

16) Advance action should be taken to plan evacuation of 55,000 MW through the chicken-neck area, keeping national security and energy security in view. Financial assistance may be considered for POWERGRID for this purpose.

17) A national transmission tariff should be developed as visualized in the National Electricity Policy and Tariff Policy so that the cost of power evacuation from remotely located hydropower projects is socialized. The National Transmission Tariff should be structured in such a manner that it is economically viable for generating stations in Arunachal Pradesh to supply power to the Distribution companies located in other parts of the country.

18)  The Planning Commission should allocate a special grant of about Rs. 8400 crores to facilitate equity participation by the State Government of Arunachal Pradesh in the joint venture projects with the IPPs and CPSUs.


Observations of the Hon’ble Chief Minister of Arunachal Pradesh, Mr Gegong Apang on the issue

1.               The National Electricity Policy (NEP) released in February 2005 contains a broad perspective for hydro power development in the country.  It states that maximum emphasis would be laid on the full development of the feasible hydro potential in the country.  It claims that 50,000 MW hydro initiative has already been launched and is being vigorously pursued with detailed project reports of 33,000 MW capacity already under preparation.  NEP further emphasis that harnessing hydro potential speedily will also facilitate economic development of North-Eastern States, Sikkim, Uttranchal, Himachal Pradesh and J&K since large proportion of hydro potential is located in these States.  These States have been asked to focus on developing their hydro potential at the earliest.

2.               One would have thought that with a clear mandate like this, things would have started moving on the ground by now. However, only a few hydro projects have actually taken off, mostly through the CPSU route.  There seems to be a lack of synergy between the States and the Centre in developing hydro power potential.  In spite of chronic power crisis and shortage of fossil fuel resources to meet the electricity demand, it is indeed intriguing that we have done little to realize our immense hydro power potential. We just have 23,488 MW hydro generation capacity in place against the potential of 1, 50,000 MW.  This is mere 17% utilization of the hydro potential, against 58% achieved by Norway, 41% achieved by Canada and 31% achieved by Brazil. China, too, is developing its hydro potential at breathtaking pace.  But we seem to be lagging behind.  We have simply prepared ‘draft’ pre-feasibility reports for 132 schemes (37,378 MW ) and ‘final’ pre-feasibility  reports for 103 schemes (31,150 MW).  It is claimed that we are preparing detailed project reports for 33,000 MW.  It is high time we moved beyond the paper work and empty promises.

3.               Our country seems to be finally in the midst of an industrial revolution of sorts, something that had eluded us for decades.  The economy is growing and there is hope of alleviating poverty at last.  We now have the capital resources, technology and expertise coupled with insatiable electricity demand. 

4.               What is holding back hydro power development, at a time when we are going all guns blazing to acquire hydro –carbon fields round the globe and inviting bids for setting up thermal generating stations exclusively fuelled with imported coal. Why is there no ‘ultra’ hydro initiative despite the fact that it is a clean and renewable source of energy?  It may be mentioned that 50,000 MW of coal based generation results in carbon-dioxide emission to the tune of 400 million tons per year and SOX emission to the tune of 2.7 million tons per year. 

5.               The National Electricity Policy advocates a pragmatic approach for leveraging private investment.  It recognizes the critical role of the private sector participation.  It advocates the need to develop workable and successful models for public private partnership.  Mechanisms for streamlining procedures for encouraging private participation in power sector need to be put in place. On the other hand, the National Tariff Policy does not reflect similar pragmatism and lays down a rigid policy frame work by obligating procurement of power by the distribution utilities through competitive bidding route, irrespective of generation source. 

6.               There is a need to be sensitive to the generic difference in the nature of hydro and thermal generation.  While the hydro generation is emission free, it cannot be produced in the precise quantity at par with fossil fuel based generation.  Just as nuclear generation has its own limitation in respect of its non-variability; hydro generation is entirely dependent on water flows. Further, in the case of multi purpose hydro projects, hydro power has to be subordinate to the needs of flood control, irrigation and drinking water.  The prescription in the National Tariff Policy that all future all procurement by distribution utilities shall be through a competitive bid enquiry, except in the case of government companies, puts IPP hydro generation projects in a precarious and disadvantageous position.  The hydro IPPs either have to come up as merchant generation or compete with thermal generation.  Hydro projects are capital intensive, involving longer gestation period and are prone to geological surprises resulting in time and cost over run beyond the control of the developer. It would be unrealistic to hope that under such adverse circumstances financial institutions would be willing to commit debt to a hydro generation project, which has not been able to sign a long term or a medium term PPA for sale of its generation. Favoring Government companies like NEEPCO, NHPC and NTPC in the tariff policy may be acceptable as prerogative of the Government and could be interpreted as commitment of the Government to go on investing in the generation projects through the PSU route.  Nevertheless, it is difficult to construct a reasonable logic to understand why hydro development has been given a special treatment.  Perhaps, tariff policy needs review to promote private sector investment in the hydro sector as envisioned in the National Electricity Policy.  

7.               The cost and energy uncertainty resulting from the intrinsic nature of hydro projects make them a class apart from thermal generation.  Take the case of Arunachal Pradesh, which has a native demand of mere 100 MW and a hydro potential of over 50,000 MW.  How can you expect the distribution utility of Arunachal Pradesh to acquire all hydro sites of its State and invite bids for setting up generation projects in accordance with the competitive bidding guidelines issued under the tariff policy.  A site with a hydro power potential represents an opportunity for the State where in it lies.  It is a legitimate aspiration of the home State to realize its best opportunity price by leasing to the highest bidder.  The State would like to have an opportunity price in kind in terms of free power and may be something in cash.  This is something which needs to be recognized and brought into the realm of policy frame work so that interest of the home State and the consumers at large are harmonized and there is a standard bidding procedure for leasing of hydro sites by the hydro rich states. 

8.               Once a hydro site has been allotted to competitive bidding it is important to allow its developer to enter into long term PPA with the distribution utilities of other States at par with CPSUs such as NHPC, NTPC and NEEPCO etc.  In other words, hydro IPPs should be allowed to enter into long term PPAs at regulated tariff on cost plus principles subject to independent prudence check by the electricity regulators, to enable them to achieve financial closure. The Centre and hydro rich States need to sit down together to bridge the policy-gaps.  Men, money and material are ready to tame the rivers. 

Extracts from the National Electricity Policy

5.2.5 Hydroelectricity is a clean and renewable source of energy.  Maximum emphasis would be laid on the full development of the feasible hydro potential in the country.  The 50,000 MW hydro initiative has been already launched and is being vigorously pursued with DPRs for projects of 33,000 MW capacity already under preparation.

5.2.6 Harnessing hydro potential speedily will also facilitate economic development of States, particularly North-Eastern States, Sikkim, Uttranchal, Himachal Predesh and J&K, since a large proportion of our hydro power potential is located in these States.   The States with hydro potential need to focus on the full development of these potentials at the earliest.

5.2.7 Hydel projects call for comparatively larger capital investment.  Therefore, debt financing of longer tenure would need to be made available for hydro projects.  Central Government is committed to policies that ensure financing of viable hydro projects.

5.2.8 State Governments need to review procedures for land acquisition, and other approvals/clearances for speedy implementation of hydroelectric projects.

5.8.9 Role of private participation in generation, transmission and distribution would become increasingly critical in view of the rapidly growing investment needs of the sector.  The Central Government and the State Governments need to develop workable and successful models for public private partnership.  This would also enable leveraging private investment with the public sector finances.  Mechanisms for continuous dialogue with industry for streamlining procedures for encouraging private participation in power sector need to be put in place.

Extract for National Tariff Policy

5.1 ………… All future requirement of power should be procured competitively by distribution licensees except in cases of expansion of existing projects or where there is a State controlled/owned company as an identified developer and where regulators will need to resort to tariff determination based on norms provided that expansion of generating capacity by private developers for this purpose would be restricted to one time addition of not more than 50% of the existing capacity.

Even for the Public Sector projects, tariff of all new generation and transmission projects should be decided on the basis of competitive bidding after a period of five years or when the Regulatory Commission is satisfied that the situation is ripe to introduce such competition. 
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