CHAPTER VII

CONCLUSIONS AND RECOMMENDATIONS BASED ON THE TERMS OF REFERENCE

 In this chapter of our report we have attempted to briefly bring together the various major conclusions of our Impact Assessment and Terminal Evaluation.  We have tried to broadly sequence these conclusions on the basis of the Terms of Reference provided by the Sponsors
. These conclusions which relate to the assessment of the impact of the project at both the overall national and sub-project levels are accompanied by specific recommendations that we feel could be considered for strengthening and streamlining future initiatives for the development of the Small Hydel Programmes in the country that are likely to be taken up in the years ahead.

Terms of Reference I : The physical progress and sustainability of sub projects set up under the Hilly Hydro Project and their success in evincing interest from private developers.

Of the 20 demonstration sub projects envisaged under the UNDP/GEF Hilly Hydro projects
, 17 have been completed and commissioned.  Of these at least 15 are said to be operational.  The team visited 10 of the 17 projects that have been completed
, of which as many as 8 were fully operational though only 5 of these had been functioning regularly for a period of one full year.  From the operational data collected by our field team for each of these projects, it can be concluded  that  at  the  present  stage  of  operations  these  projects  may  be just about broadly breaking even in financial terms.  However as and when stable generation of power is achieved at the plant load factor of 60 percent as against the 20 to 40 percent as seen at present, it is possible to visualize that these projects will be financially viable and sustainable.

It may also be mentioned here that the team’s interaction with the developers has revealed that other interested potential developers were regularly evincing interest in the functioning of these demonstration sub projects.  We can thus conclude that the sub projects have been to some extent successful in attracting the interest of a potential developers not only in the participating States but from other regions of the country as well.  It can also be said that the performance of these sub projects will certainly assist in paving the way for further investments in the small hydro sector but this is likely to happen only if they also demonstrate their financial viability through stable production and effective evacuation of power at lower costs.  However it should also be stated that the failure to achieve stable production and effective evacuation may also lead to a negative demonstration effect that is likely to affect further investments in this vital sector.  It is therefore essential to assist the sub projects in swiftly overcoming the present constraints particularly by strengthening and supporting proper evacuation arrangements and also promptly attending to electro-mechanical failures that have been taking a great deal of time at present leading to prolonged shut downs and consequent loss of power production.  The living and working conditions of the operating staff specially when they are required to operate in these remote and difficult locations and under adverse climatic conditions also needs to be given due attention in order to sustain efficient levels of power generation and evacuation.  The teams interaction with operating staff has led to the impression that all is not well in this regard and improvements are possible and necessary. 

Terms of Reference II  :  The actual electricity generation by the sub projects and the resulting fuel wood saving as well as corresponding CER and GHG emission reduction using assumptions based on both the initial project document and the revised assumptions based on actual field observations by the study team.

From the detailed operational data collected by the field team, it is seen that the sub projects are at present operating at 20 to 40 percent Plant Load Factor (PLF) as compared to the 60 percent envisaged in the initial project document.  Power generation by the sub projects is thus fairly limited.  Furthermore the power used for cooking and heating purposes by the local population is much lower than that which had been envisaged in the initial project document.  While the project document assumed that as much as 50 percent of the power generated by the SHPs will be used for cooking and heating applications in the catchment areas/ target areas our field observations indicate that only around 25 percent of the power available is at present used for such applications, and that too mainly during the winter months.  The fuel wood saving and corresponding reduction in emission is therefore likely to be much lower than what has been envisaged in the project document.  With the total capacity of 4700 KW currently installed under the hilly hydro project the actual fuel wood savings per year as a consequence of the power generated works out to be only 1111 tones/ year as compared to the 7100 tones/ year anticipated in the project document.  The corresponding GHG emission reduction is also much lower at 535 tones/ year as compared to what was envisaged in the project document.  However the UNDP/GEF hilly hydro project has certainly served as the major catalyst for the creation of an additional installed capacity to the tune of 1530 MW in the small hydro sector till July, 2003.  Of this capacity as much as 543.30 MW has been installed in the hilly regions and would under the most conservative assumptions lead to a fuel saving of 1.28 lakh tones/ year.  With the corresponding GHG reduction of nearly 57825 tones/ year.  It may thus be concluded that even assuming a lower plant load factor and very moderate use of electricity in cooking and heating, the fuel wood saving as well as emission reduction is likely to be fairly impressive
.  The basic foundations/ facilities created through the UNDP/GEF hilly hydro project has certainly been a significant  contributory  factor  in  enabling possibilities for  this impressive nation wide prospective reduction in fuel wood consumption and the corresponding reduction in GHG emission.

In the case of the remaining small hydro capacity of 987.10 MW installed in the non hilly areas till July, 2003 and which is likely to replace the use of diesel apart from other fossil fuel saving applications the annual saving of diesel is expected to be as high as 864.69 million liters/ year and the corresponding GHG reduction through diesel saving is expected to be as high as 2.3 million tonnes/ year.  The details of estimates of fuel wood and diesel savings and corresponding GHG emission reduction is provided in Table annexed of this chapter. (See Annexure 7.3)

Terms of Reference III :  The impact of electricity tariff charged by each sub project and the return on investment, as well as the commercial viability of the demonstration sub projects. 

Most of the sub projects visited by the study team were connected to the State grid, and here the State Electricity Board/ Utilities were solely responsible for both determining tariff and also the collection of revenues.  The demonstration sub projects were thus purely “production entities” and were being paid for the power supplied to the grid by them on a regular basis by the concerned electricity board.  The payment was being made only in those cases where in the Power Purchase Agreement (PPA) had been duly signed according to the project design.  It is however important to note here that in the case of some demonstration sub projects such as those at Kothi, Juthed and Lingti developed by the State Nodal Agency, HIMURJA, the Power Purchase Agreement had not been signed at the time of our field visit and consequently there had been no payments made for the power supplied by these projects to the grid.  Since no revenue has been generated in these cases, even roughly estimating commercial viability in the case of these projects is not possible.  However if the ‘notional’ revenue which is due in the case of these projects is compared with the overall cost of operations including interest cost, these projects seem to be commercially viable even at the fairly low levels of present generation of power.

In the case of sub projects in the private and NGO sector, PPAs have been signed and regular payments are reported to be received by the developers from the concerned State Electricity Board.  It is encouraging to note that even with rather low levels of generation compounded by evacuation problems and grid instability these sub projects are being able to cover costs through their present operations, and would over time be able to generate moderate levels of profit after these present constraints are successfully overcome. 

Terms of Reference IV :  Trends in deforestation in the catchment area of each sub project and the extent of settled cultivation induced by electrically energized irrigation.

Our team’s interaction with the catchment/ target area population, community leaders, and forest officials posted in these areas clearly indicate that there has been no noticeable trends in the reduction in deforestation in these areas subsequent to the setting up of the demonstration projects.  It is however encouraging to note that with the increasing availability of LPG in adequate quantities particularly during the summer months, there has been a noticeable shift to the use of cooking gas among the households in the area.  This is specially so among the well to do households, however fuel wood continues to be the dominant cooking and heating fuel particularly during  the harsh winter months. What seems to primarily hinder the substitution of fuel wood by electricity is that there is a fall in the generation of power during the winter months.   This is mainly on account of reduced water flows due to the freezing of glaciers and rivulets that feed the SHPs.  This fall in generation of power during winter gets aggravated by frequent disruptions in the grid due to heavy snow fall and the regular snapping of overhead cable or transmission lines.  It is also seen that apart from lower power availability, the non existence of differential power tariff during the difficult months also leads to the higher use of fuel wood.  The proper maintenance of the distribution grid along with lower differential tariff during the harsh winter months could perhaps lead to much greater fuel wood saving in the target areas.

As to the extent of settled cultivation there has been hardly any noticeable change as these areas have had settled irrigation based cultivation even prior to the setting up of SHPs.  However it is important to note that electricity energized irrigation is still not in existence and has not replaced the gravity based local irrigation system that dominate these areas.  It is also very important to mention that in some areas the diversion of water for power generation has disrupted the gravity based irrigation systems in some target areas creating hostility among the local farming community towards some of the demonstration sub projects.  

Terms of Reference V :  The extent of  benefits derived by the local target population in the project area in terms of the expansion of commercial and small industrial activities, employment generation in project and non project related activities, and trends in the migration of local population to urban areas.

The local population in the sub project affected areas/ target areas have primarily benefited in terms of the increase, stability, and dependability of power supply.  This is clearly reflected in the significant increases in power consumption in the post-project period as compared to the pre-project period.  With this increase in power consumption there has been a visible increase in the use of electrical appliances of various kinds.  Home lighting and entertainment applications have improved considerably and there are also some indications that cooking and heating appliances are also being procured by local households to a limited extent.  The slowly increasing use of domestic electrical appliances has brought about a definite improvement in the quality of life.  This gradual increase in domestic electrification has also been accompanied by changes in the design and construction of dwellings in the area which is a significant development.  The newly constructed dwelling units in particular have incorporated better insulation and ventilation as compared to the traditional housing designs in these areas. 

There has also been a marginal increase in non domestic commercial and industrial applications of electrical power as reflected in the use of compressors, electric motors and electric welding appliances used in the small wayside workshops.  However, large or small scale industrial and agricultural applications of electric power have yet to come about in these target areas.  

While there has been some involvement of the local population in the project specially during its civil construction stages, their involvement for operation and maintenance of the sub projects has been very marginal.  It is seen that only a few local persons have managed to find employment as lower level operating or watch and ward staff in the sub projects.  The migratory trends among the local population to urban areas has also not undergone any significant changes due to the project.  

Thus while there have been some indirect benefits at the local level such as improvement in power supply there have been hardly any direct local benefits for the target population at the present stage of the project.  However these direct local benefits are likely to emerge as power generation and evacuation achieves stability.

Terms of Reference VI :  Project impact on the life of women by supporting and reducing the need to collect fuel wood and other forms of domestic drudgery, their employment, and improvement in living standards.

With significant improvements in the quality and availability of electrical power brought about by some of the sub-projects in their target areas there has been an increase in the use of electricity in domestic lighting and entertainment through the use of radios and televisions.  There have thus been some improvements in the quality of life inside the home particularly for women and children.  Women have more time for domestic tasks and for pursuing indoor vocations such as spinning, weaving, knitting and tailoring.  With the lengthening of working hours for women due to domestic lighting, the time available for outdoor work such as agriculture and animal husbandry has also increased leading to higher productivity and household incomes.  Moreover there has been a general increase in awareness among women regarding health and hygiene through their exposure to the electronic media.  However the drudgery of fuel wood collection and use specially among women has not declined as most cooking and heating is still based on the use of fuel wood, specially among the less well to do households in the target areas.

On the whole the impact of the project on the life of women has been mixed and not always beneficial.  While on the one hand it has benefited them in terms of increasing awareness and enabled them to spend more time with children, and in pursuing their indoor vocations, it has at the same time also increased their drudgery by increasing working hours particularly outside the home.

Terms of Reference VII :  Impact of water mills upgradation including those upgraded with add on electricity generating capabilities, their potential, their acceptance by the local population, and their prospects for future replication.

While the project envisaged both mechanical and electrical up gradation of 100 traditional water mills, this target was achieved and also exceeded.  Under the project 143 water mills were upgraded in the participating States till December, 2003.  Suitable prototypes and designs were developed and tested at the AHEC, Roorkee.  These testing and designing facilities were also developed under the hilly hydro project.  Apart from on the spot orientation training provided by the installation teams at the water mill sites, institutional training programmes on the water mill components of the project were also regularly organized for the benefit of the local bodies, NGOs and water mill owners at AHEC, Roorkee.  As a result of this initial effort made possible by the hilly hydro project, there has been a marked increase in the interest shown by the village panchayats and water mill owners specially in the State of Uttaranchal.  These potential developers have been particularly keen on electrical up gradation of the traditional water mills.  This growing interest has also been on account of the active involvement of the SNA in Uttaranchal which has very effectively disseminated and propagated the required information to potential beneficiaries in the State.  However, other SNAs are yet to follow the lead provided by UREDA.

Based on these initial but encouraging responses from a large number of potential beneficiaries which has been triggered off by the hilly hydro project the MNES has also moved forward by launching a fresh revamped scheme for water mill up gradation.  The water mill components of the project has also succeeded  in establishing some manufacturing facilities in some parts of the country and these in turn has led to other manufacturers in the area taking an active interest in this sector.  Along with this slow but steady development of an indigenous manufacturing base for water mill components there have been a significant number of NGOs, who are keen on actively participating in this sector specially in Himachal Pradesh, Uttaranchal, Jammu & Kashmir and Arunachal Pradesh.  On the whole the hilly hydro project has thus been able to provide the much need impetus for effective expansion of the modernized water mill sector. 

However It is also important to mention that of all the 143 water mills upgraded under the project most of them have been mechanically upgraded while only 3 of these water mills have been upgraded for local electricity generation.  This also goes to show that as a means of localized power generation and use, the project has yet to make a significant field level impact.  Even in the cases where water mills have been mechanically upgraded resulting in marked improvement in efficiency the results on the ground have not always been favourable.  While there has been a marked improvement in the volume of grain which is ground per day this has also led to the redundancies in the traditional mills in the area effecting the livelihoods of those who have not been able to upgrade their mills.  The improper and hasty selection of beneficiaries who are also change agents in this demonstration project, has to some extent blunted the expected impact.  Moreover the lack of effective post installation monitoring, maintenance, and availability of spares, has forced a fairly large number of mill owners to revert back to the traditional mills.   

Terms of Reference VIII : The suitability of technology selection, innovations and adaptation taken up in the sub projects, and the extent of utilization of local expertise and resources.

The hilly hydro project has made a very comprehensive effort in the selection of the most appropriate state of the art technologies available at present.  It has not only succeeded in choosing the right technology mix but also in adapting these to varying and diverse site conditions and environments.  Thus providing a fairly impressive range of choices and options for potential small hydro developers. Technology selection and adaptation has been one of the most significant achievements of the hilly hydro project and has laid a very strong foundation for the effective and efficient exploitation of the vast small hydel potential in this country
.

It should also be mentioned that both the building and operation of these small hydel projects involve a fairly high level of civil, mechanical and electrical engineering skills, which are hardly available among the local population in these remote and isolated locations.  Thus the extent of utilization of local expertise and skills has very limited scope if any.  However these projects, over the long run, would provide employment and career opportunities for adequately trained and experienced local youth belonging to these areas.  Moreover since these projects also utilize fairly sophisticated material inputs which are normally not available in these areas the utilization of local resources is also limited.  However the use of material such a stone, earth, slate and timber particularly in civil works related to the sub projects do provide some scope for using local resources abundantly available in these project areas.  It is encouraging to note that several sub projects have effectively utilized these local resources in their civil construction and thereby significantly reduced construction and transportation cost.  It is important to emphasize that the site itself and also the water availabilities in these areas constitute the basic local resources that have made these projects possible. The utilization of hitherto unused local natural resources have been thus made possible by the project.   

Terms of Reference IX: Administrative aspects related to the role of the State Government and its interface with the developers, users and user institutions and state policy initiatives on Power Purchase Agreements and overall SHP development.

The Himalayan and Sub-Himalayan Region of India is shared by 13 States.  The UNDP-GEF Hilly Hydro Project was implemented covering all the 13 states namely Jammu & Kashmir, Himachal Pradesh, Uttaranchal, Bihar, West Bengal, Assam, Arunachal Pradesh, Meghalaya, Mizoram, Manipur, Nagaland, Sikkim and Tripura.   The project had interaction with all the states. Data on institutional framework and preparedness of States to take up small hydro activity was collected in 1996.  This formed the basis of project related activities in each state during execution of the Hilly Hydro Project.  Site-surveys to identify potential small hydro sites were carried out in all the states to set up demonstration projects.  The hilly hydro technical team and national and international consultants visited each state and short listed demonstration project sites.  Zonal Plan and Master Plan for all the 13 participating states were prepared.  There were in-depth interactions and review meetings to finalise the zonal plan and master plan. Initially, at least one potential site was identified in each state to set up a demonstration project.  However, it is observed that finally demonstration projects were taken up in only six states. The main reason reported for this was techno-economic viability of site to set up SHP project, lack of availability of funds with some states to meet balance cost for demonstration projects (50% of the cost was to come from the concerned state) and limited time available to complete the projects.  Most of the north-eastern states, which have extremely remote locations have been left out.  The watermill activity was confined to only four states, as these are the only states where watermills are traditionally widely used by the villagers.  

The Study team visited and interacted with the State Government officials and developers in the states of Himachal Pradesh, Uttaranchal, West Bengal and Assam. The State Government interface with the developers, users and user institutions was found to highly enabling in Himachal Pradesh followed by Uttaranchal, West Bengal and Assam. The administrative environment in Himachal Pradesh, Uttaranchal and West Bengal is very conducive for Small Hydro Development and the state administration along with the SNAs have been actively encouraging private developers to set up SHP projects.  The first two private sector SHP projects in Himachal Pradesh and the first NGO owned SHP project in the country has been set up as part of the UNDP-GEF Hilly Hydro Project with the active involvement and commitment of the State Government.  Based on the potential sites identified as part of the Zonal Plan, the Government of Himachal Pradesh had (till the impact study and terminal evaluation) allotted 295 potential sites with an aggregate capacity of 365 MW to Private Developers.  Similarly, the Government of Uttaranchal had allotted 30 potential sites with an aggregate capacity of 199.3 MW to Private Developers.  The Government of West Bengal had so far allotted 5 SHP projects to private developers with a capacity of 30 MW.  Tea gardens had also started showing increasing interest in setting up SHP projects in West Bengal and Assam after the successful completion of demonstration projects in these States.  In general, the interface between the state government, developers, users etc. was found to be fairly satisfactory in the state visited by the study team. However there is much scope for improvement and streamlining of the administrative support system as well as related procedures.  The strengthening of the State Nodal Agencies in terms of manpower and finances would further improve the enabling environment and speed up SHP development in the participating States.    

The State of Jammu & Kashmir and Bihar have also started encouraging the private sector to set up SHP projects.  J&K had announced 12 potential sites with an aggregate capacity of 67.25 MW and invited private sector to set up the projects.  The north-eastern states were yet not prepared for inviting private sector to set up SHP projects and there was no such policy in the States.  Ministry of Non-Conventional Energy Sources had been regularly interacting with all the states to convince them for private sector participation.  So far, 15 States in the country had announced their policy for private sector participation.  Brief details are given in Annexure 7.5 of the chapter.

Most of these and other states are observed to have regular interaction with Alternate Hydro Energy Centre, IIT Roorkee to seek help and guidance on the development of SHP projects in grid connected as well as decentralized mode.  AHEC was also assisting some of these States in the process of developing remote village electrification through local grids fed and augmented by small hydro projects. The strengthening of AHEC as part of UNDP-GEF Hilly Hydro Project was found to be extremely useful and was providing the necessary support to the SHP sector in the country.  In all, it was observed that there had been good interaction and interface between the State Governments, the sole technical institution, and project developers of small hydro. In this regard, the contribution of UNDP-GEF Hilly Hydro Project was clearly visible, and was seen to have laid the foundations for greater synergy among stake-holders which was one of the most crucial elements for sustaining the Small Hydel movement in the country.

Terms of Reference X :  Impact of low wattage devices and load development in terms of assimilation, acceptance, and usage.  

Ensuring a uniform load specially in the context of decentralized or stand alone Small Hydel Power Projects posed as a major challenge affecting the power load factor as well as the economic viability of such projects.  This was particularly important since the project was initially visualized for catering to the power requirements of remote areas through stand alone SHPs.  Uniform load development during non peak hours and load limitations during peak hours was an essential condition for the techno-economic sustenance of each plant.  The project had therefore envisaged the development of Low Wattage Appliances specially for space and water heating purposes, so as to ensure the development and utilization of uniform loads during the non peak hours of the day and also during late night hours when the load in the area was likely to be relatively low.  These appliances were to be developed as prototypes which would then be field tested through trials in project sites around three selected SHPs already commissioned and regularly functioning in a decentralized set up.  It was expected that the experience gained from these tests and trials would then be used for both improving the appliances and utilizing those that were found suitable and acceptable by the local population in and around the demonstration sub-projects. While M/s. Tide Technocrats a Bangalore based company was appointed the National Consultant for this activity block the international consultant was M/s. SKAT, of MHPG Group, Switzerland.  The overall National Consultant for the field implementation of the activity was Consulting Engineering Services, New Delhi.

It is learnt that based on a world wide product survey and user experiences several prototype appliances were either indigenously developed with the help of local manufacturers or imported from various countries.  These appliances included low wattage water heating systems, low wattage cookers, night-storage space heating appliances, load limiters and load limiter managers, as well as dual tariff meters.  These devices were widely tested in three functioning project locations namely Jankichatti (in Uttaranchal), Nindighagh (in Bihar) and Bazgo (in Ladakh,  J&K).

The testing of these devices, and the demonstration and public dissemination of these appliances was undertaken by Consulting Engineering Services who inturn involved local NGOs in the areas for advocacy purposes.  However the feedback from local users was reported to be far from encouraging.  Our teams discussions with representatives of M/s. Tide Technocrats as well as other concerned officials indicated that while water heating devices were well received by the local population the cost of these appliances was considered unaffordable by the local population.  It was also revealed that devices such as space heaters and cookers did not evince much interest among local users.  Discussions also indicated that the delayed funding and reimbursement of the NGOs for the advocacy services rendered, led to their progressive withdrawal and non participation, and as a result of this no firm orders for these devices materialized.  With this lack of firm orders the manufacturers of these devices could not sustain their efforts and soon lost interest and motivation for the further production and supply of these devices.

Due to the premature termination of the activity, the experience gained in the three pilot locations could not be utilized in any of the 20 demonstration projects that were subsequently set up
.  Moreover the predominance of grid connected SHPs under the project contrary to the stand alone SHPs envisaged initially in the project document may have also led to a considerable reduction in the concerns related to load development.  It is also relevant to note here that the collapse of this important activity block may have by itself contributed to the subsequent shift from stand alone SHPs to grid connected sub projects.  The collapse of the load development and load control initiatives is also likely to have long term implications for the development and energy security of remote regions through decentralized power generation and distribution in the future. 

On the whole load development and load management initiatives did not produce the desired results though they were important components for ensuring the viability and sustainability of specially the stand alone decentralized SHPs. The development of low wattage and load control devices could have only developed if these appliances were simple to operate and affordable.  This could only be ensured in the initial stages of this activity block by liberal financial and organizational support by the Government.  Unfortunately no such support was forthcoming leading to the failure of this important activity block. 

Terms of Reference XI: Assess the functioning of the revolving fund facility and its effective implementation and sustainability.  

As part of UNDP-GEF Hilly Hydro Project a revolving fund of US $ 1.4 million (Rs. 6.01 crores) was created with Indian Renewable Energy Development Agency (IREDA), the financial institution under the administrative control of MNES.  The objective of creating such a revolving fund was to support private sector/NGO SHP projects under the UNDP-GEF Hilly Hydro Project.  The revolving fund was created in December 1997.  Out of this revolving fund, as envisaged, IREDA has supported the following three demonstration projects under UNDP-GEF Hilly Hydro Project.

	S.No.
	Name of the project
	Developer
	Loan Sanctioned by IREDA (Rs)

	1
	Solang (1000 KW)
	A Power Himalayas
	3.69 crores 

	2
	Raskat ( 800 KW)

	M/s Indusree Power
	2.61 crores 

	3
	Titang (800 KW)


	M/s Sai Engineering Foundation (NGO)
	0.97 crores 

	
	
	Total 
	7.27 crores 


It may be seen that against an amount of Rs. 6.01 crores, IREDA had provided loan of Rs. 7.27 crores for these projects.  The balance amount had been given by IREDA from its own resources.  The loan was provided  at a interest rate of 15.5%.   All the three projects financed through this revolving fund had been commissioned and had started repaying the loan to IREDA.  These projects had commenced commercial generation.  The two private sector projects are the first two small hydel projects in Himachal Pradesh to be set up by private sector.  The Titang project being the first project set up by an NGO in the country. It has been decided by the Project Executive Committee that this revolving fund would be utilised for continuously supporting other small hydropower projects in the hilly areas of India.  In all, the revolving fund created as part of the project had been effectively utilised and would be sustained.  IREDA has been sending regular reports on the utilisation/repayment of loan to the Ministry and reflecting it in its balance sheet and annual report.  The size of the evolving fund being limited to begin with, only a limited number of projects could be supported at any point of time and unless the fund was augmented private and NGO sector participation was likely to be constrained.  However the setting up of the revolving fund and its successful operation under the project has laid the foundations for a focused institutional mechanisms for financial support to private and NGO participation in the expanding Small Hydel Sector in the country, which SHP developers can look forward to availing in the years to come.  

Terms of Reference XII :  Capacity Development of Key local partners in planning, design, construction, maintenance, operation and management of SHPs in the country and the impact of training programmes and workshops in replication activities.

The development of institutional and human resource capabilities within the country from the national to the local levels needed for the effective implementation of the Small Hydel Projects was one of the three important immediate objectives of the project.  It was visualized that officials and personnel involved in all the stages of implementation should be provided with the capacity building inputs and training to independently plan, design, construct, monitor and manage these Small Hydel Projects.

For providing this technical and training support; three National Technical Institutions were to be developed and adequately equipped to carry out these tasks.  One of them namely the AHEC, Roorkee, was to be given the responsibility of the lead institution, or the National Consultant, while M/s. Micro Hydro Power Corporation, Switzerland would be the International Consultant for this activity.

It was observed that the only National Technical Institution that was developed and strengthened under the project was the AHEC at Roorkee.  The other two in Itanagar, and Guwahati who were initially involved in the conduct of some training programmes seem to have lost interest, and as a consequence were not able to build their capabilities and infrastructure, both in terms of manpower and equipment, as visualized.  This was a major setback in this important actively block and has led to the reduction of the impact in the North Eastern participating states in particular, which are otherwise endowed with a very substantial small hydro potential.  Even in the case of the AHEC it was observed that the extent of testing facilities and applied research could not be developed to the extent desired.


Training at different levels and on various aspects of SHP development and watermills has been one of the successful and effective activities of UNDP-GEF Hilly Hydro Project. Number of study tours and training programmes were organised during the project period.  While most of the training programmes were targeted to strengthen State Government Officials so that they are self sufficient in conceptualizing, designing and execution of SHP projects, some private developers and consultants were also trained.  Two dedicated training programmes were organised for the watermill owners so that this activity could be self-sustaining.  It is reported that 60 officials were sent abroad on study tours and 113 officials were trained in-house on various aspects of SHP development.  Training courses were also organised on GIS based identification of SHP sites at Roorkee and Guwahati.  As a result of these training programmes the capabilities of AHEC has also improved and standard training modules have been developed and are now available with them for future training programmes.  AHEC has now tied up with two other technical institutions in Central India (MACK, Bhopal) and Eastern India ( Jadabpur University, Calcutta) for training and testing activity.  Training has become a regular feature of MNES and atleast 3-4 training programmes are now organised every year. One international training programme is also organised every year where about 25 international participants from developing countries are trained on subjects related to Small Hydro Development . A list of training programmes organised as part of UNDP-GEF Hilly Hydro Project is given in Annexure 7.6 of this chapter.   

Discussions by our team however revealed that most officials and personnel trained under the activity block did not remain to work in this sector long enough, and were often transferred to other departments not directly concerned with Small Hydro Development.  This meant that a “Core” team of well trained officials at the National, State, and local levels could only be partially established.  Yet another weakness in this activity block has been the non involvement of local persons and panchayats in training for management of and maintenance of these projects.  The most effective way of training persons at the local level would be to support developers to take up hands on training at the sub-projects level as done by Sai Engineering on a voluntary basis. 

Terms of Reference XIII :  The feedback of developers and local implementing agencies in support of SHP development, bottlenecks, and facilitation of funding; support; subsidy by State Governments.

The developers of the small hydel demonstration projects constitute the cutting edge of the entire Hilly Hydro Project.  Their feedback on various issues related to the design, implementation, and impact of the project provides valuable insights for any evaluator.

During the course of our field visits a great deal of our time was spent in interacting with the developers in order to systematically canvas their feedback.  The hilly hydro project was implemented through the involvement of three distinct types of developers namely the State Government developers (mainly the State Nodel Agencies for non conventional energy programmes), Private Sector Companies, and NGO developers.  Though each type of developer reported having confronted different sets of problems while participating in the project, there were some important common issues that concerned all of them.  There were three broad issues on which we could obtain the feedback from the developers.  These were (a) Administrative issues largely pertaining to the problem of obtaining timely clearances and approvals from various state agencies/ departments; (b) Financial Issues or financial arrangements and incentives provided in support of SHPs under the Hilly Hydro Project; (c) Structural or Infrastructural Issues related to arrangements for the proper evacuation and purchase of power generated by the demonstration projects.

(a) Timely Clearances and Approvals :   Developers of the SHPs under the hilly hydro project were required to obtain a very wide range of clearances and approvals from various state agencies and departments.  According to the Developers most of these clearances and approvals were necessary only in the case of very large hydro electric projects that were likely to have sensitive ecological implications.  This set of clearances and approvals had been extended mechanically so as to apply to all hydro electric projects irrespective of their size and ecological implications.  As such some of these clearances and approvals did not seem necessary in the case of small hydel projects which were by their very design highly compatible with local environmental and ecological conditions.  First of all the developers felt that considering the environmentally benign nature of the micro and mini hydel projects most of the clearances that may have been necessary for large hydro electric systems were not really required in the case of SHPs specially those with the capacities of less than 3 MW, and only caused avoidable delays in implementation and thus the final completion and commissioning of the projects.

Secondly the developers felt that in spite of the initial assurance that the government would provide a ‘single window’ clearance facility, the developers had to obtain environmental, water, air pollution and other clearances from various state government agencies.  They were also required to obtain the approval and consent of the local panchayats where these projects were to be located, and also get clearances from the forest departments to be finally approved by the Government of India.  According to the developers, all these clearances and approvals took a fair amount of time and effort which added to the delayed completion and commissioning of these projects.  Moreover some developers reported that they had faced serious problems and delays in the transfer of public and forest land which in turn affected their ability to mortgage the land in order to access finances for the project.

The developers also felt that the state nodel agencies that were set up primarily to facilitate speedy clearances were themselves administratively weak and ineffective in assisting the developers to obtain the required clearances and approvals within a reasonable time frame, and that unless the SNAs were strengthened and provided with the necessary administrative clout they would not be able to effectively play this critical facilitating role in the speedy development of the small hydel sector in the participating States.

(b) Financial Arrangements and Support :  While most developers seemed to be satisfied with the financial arrangements that had been created to support the development of the demonstration projects through the financial arm of the MNES namely IREDA, and also the provision of interest subsidy by the MNES,  some were of the opinion that the State Cooperative Banks who had come forward to provide financing for NGO developers should also be entitled to the interest subsidy provided by the government to other nationalized banks and that the rules and conditionalities that were applicable to private developers for obtaining project finances be made to, apply to the NGO sector as well.  

The NGO developer’s feedback regarding the financial arrangements and support were rather negative and it was felt that the NGO sector in particular was being discriminated against by not being treated at par with private or state developers by IREDA.  IREDA had imposed some additional conditionalities for obtaining project loan by the NGO developer in Himachal Pradesh which they had not insisted upon in the case of other private developers in the state.  The additional conditionalities for obtaining the loans from IREDA imposed on the only NGO developer in the country namely Sai Engineering Foundation was to provide an undertaking from HIMURJA (State Nodal Agency for Himachal Pradesh) for the timely repayment of loans by the NGO developer, obtaining of an escrow account from the State Electricity Board by the foundation, and also the state government guarantee on behalf of Sai Engineering Foundation.  These conditions did not however apply to private developers and were to be only imposed on the NGO.

It was also felt that since timely and adequate financial support was essential of the development of the small hydel projects the initial arrangements that existed did not encourage NGO developers and their active participation in the small hydro programme.  It was however reported that most of these anomalies had been subsequently removed and that norms currently used by IREDA had been modified to facilitate NGO participation. Furthermore with the active intervention of NABARD the State Cooperative Banks were also allowed to finance small hydel project being developed by cooperative societies, self help groups and NGOs.  

(c) Power Purchase and Evacuation Arrangements :    According to the developers the timely execution and implementation of the power purchase agreement is essential for the removal of risks related to the future viability and sustainability of the SHP.  Along with the purchase agreements the availability of a stable distribution grid in the area is equally necessary to ensure viability.  This directly implies that their should be the physical infrastructure required for the regular evacuation of power.  The proper interfacing of the project with the distribution grid requires that the power produced by the SHP be transmitted and fed into the nearest grid sub-station. However in remote locations the grid sub-stations are usually located away from the SHP and thus the proper interfacing of the project usually involves building the transmission lines from the SHP to the grid sub-stations.  This is a fairly expensive proposition which the developer can least afford.  Moreover as a consequence of the initial plans of the hilly hydro project to build and operate stand alone SHPs, this additional cost of grid connectivity did not figure in the DPRs that were prepared for the project.  Getting the developer to subsequently pay for this grid connectivity was quite unreasonable according to the developers.

The other alternative which does not involve the creation of this transmission infrastructure is to allow direct interfacing to the grid by means of a four pole hard tap interface structure at a point on the grid nearest to the SHP.  This may be a temporary arrangement till a regular substation can replace this temporary interface structure for the proper integration of the SHP to the State grid.

The major issue faced by the developers is the insistence of the State Electricity Boards that the grid sub-station be paid for by the developer rendering the project financially unviable.  The developers felt that at the most they can bear the cost of direct interfacing, but expecting them to bear the additional cost of a transmission line and also the cost of setting up a grid sub-station would be too much to expect from an individual developer
.  Thus according to the project developers, the cost of the sub-station as well as the transmission lines should be born by the Government through the State Electricity Boards as the SHP is only helping to augment and strengthen the state grid, through tail end injection of power.

According to the developers the cost of the evacuation infrastructure if included in the initial project cost would inflate the project costs to such an extent that it would seriously affect the anticipated returns from this investment by the developer.  The developers thus felt that if the government is genuinely keen on augmenting its power production through small hydel sector development involving private participation it should not only provide a stable and well maintained grid (a state grid or a local grid) but should also create the necessary infrastructure for the regular evacuation of power produced by the SHPs.

Even in the case of stand alone SHPs developed to serve remote areas and the energy needs of isolated populations the government should at its own expense create a local grid for the transmission and distribution of power prior to the setting up of the SHP by an individual developer so that adequate loads are already available before the SHP is set up.  The developer in turn can then create capacity required to serve the available load in order to ensure the economic viability of his stand alone small hydel plant. Implicit in this argument is an important principle that needs to be followed that the available load and its assessment should precede the determination of plant capacity, particularly in the case of stand alone SHPs. 

Grid connectivity and evacuation become necessary for larger capacity SHPs where local load is not adequate to fully utilize the capacity. In isolated locations where a large physical potential exists the phased increase of capacities in conformity with the expansion of the local grid seems the only alternative in order to ensure viability and sustainable private sector participation. 

Terms of Reference XIV: Assess the potential interest of donor organisations by way of commitment of funds in each participating State, and elaborate on the possibilities of long term sustainable funding from the Central and State Governments.  

According to the reports made available to the study team, there seems to be no commitment of funds by international donor organisations directly to the participating states at present.  However, World Bank has provided a  second line of credit of USD 110 million to IREDA for financing small hydro power projects in the country including those in Himalayan and Sub-Himalayan regions. The first line of credit of USD 70 million was only restricted to canal based small hydro power projects. This change of supporting SHP projects in Himalayan region can be directly attributed to the efforts made by Hilly Hydro Project and the enabling policies announced by the states participating in the project.  It is also learnt that IREDA is charging lower interest rate in the Himalayan states and small capacity SHP projects in order to encourage SHP development in the Himalayan region.  The State Governments are found to be committed to develop SHP potential at a faster pace following the success of demonstration projects set up under the Hilly Hydro Project. Central Government (Ministry of Non-Conventional Energy Sources) has also stepped up its effort by providing high priority to the SHP sector and has committed a developmental fund of Rs. 375 crores (USD 83 million) for the period 2002-2007. During this period, a capacity addition of 600 MW from SHP projects is targeted  (450 MW from private sector participation and 150 MW by Government sector projects).  The Ministry has set a target of adding 2000 MW capacity from SHP projects by the year 2012. These  targets are based on the Master Plan prepared as part of UNDP-GEF Hilly Hydro Project and have been included in the Tenth plan of the Ministry of Non-Conventional Energy Sources.  The small size SHP projects  with community participation are now being regularly deployed in and for remote village electrification in the country, on the same pattern as envisaged under the UNDP-GEF Hilly Hydro Project and are actively utilizing the experience gained thereby. 

RECOMMENDATIONS FOR FUTURE SHP DEVELOPMENT :

The major recommendations that follow from these conclusions and those which could be considered for future Small Hydel Programmes are as follows :

1. The proper upkeep and regular maintenance of the electrical and mechanical components of the SHP should be ensured by the developers at all times.  Though this is the sole responsibility of the developer once the project is commissioned it is essential for the State Nodal Agencies and the MNES to ensure that the manufacturers honour the service and maintenance contracts entered into with the developers at the time orders for the E & M equipment are awarded.  The timely supply of essential spares should also be built into these contracts, as a statutory condition at the time the initial contract is awarded.  This is all the more necessary as there is hardly any standardization of equipment which varies from one SHP to the other depending on a wide range of physical conditions that exist in different locations.

2. There is an immediate need to strengthen the testing facilities for electrical and mechanical equipment prior to final installation and commissioning.  Such facilities should be created at the AHEC Roorkee and other regional Technical Institutions by providing adequate financial assistance for the purpose.  Such testing facilities that are not available to smaller manufacturers of E & M equipment will also help in maintaining manufacturing standards.

3. Well established and experienced developers should be supported and incentivised to provide ‘hands on’ apprenticeship training to qualified local youth.  This will provide a pool of well trained operating and maintenance staff for the expanding Small Hydel Sector.  The manufacturers of Small Hydel Equipment as well as those involved in civil design and construction could also be encouraged to assist in the training of operators and management staff needed to man the new SHP projects that are likely to be developed and commissioned in the future, so that apart from institutional training alone functional and practical training is also provided to build the human resource that is required to sustain and develop the Small Hydel Sector in the country.

4. Proper living and working conditions for the operating staff should be provided at the SHPs in order to ensure and sustain efficient levels of power generations and evacuation.  The physical infrastructure necessary should be incorporated into the civil design of the SHP itself.  This should consist of well furnished living and recreational space and amenities such as a reading room/ library and provision for television and indoor games.

5. It is also necessary to ensure the stability and proper maintenance of the State Grid to which the SHP is integrated.  This can only be ensured if deemed energy generation is strictly enforced for all SHPs, and also uniformly extended to those interfaced with 11 KVA and 22 KVA state grids and not to only the lucky few who have the privilege of being located in softer areas served by a 33 KVA state grid.

6. Proper grid sub-station based integration and evacuation of power which also enables switching over to stand alone operations in the event of state grid failure is extremely critical in ensuring viability and sustainability of the SHP in such remote locations.  A proper and reliable communication system between the SHP and the sub-station should also be statutorily ensured before the project is commissioned and permitted to operate.  The necessary evacuation and local distribution/ grid infrastructure should be incorporated into the project design and the cost equally shared by the Developer and the Distribution Utilities in the case of both State grid connected and stand alone SHPs.

7. A differential lower electricity tariff for the hard winter months as compared to the summer months would go a long way in encouraging the use of electricity in the target areas and there by reduce fuel wood consumption and related GHG emissions.

8. There is also the need to encourage the use of low wattage devices by making them available at lower costs.  This can be attempted through subsidized distribution and sale of these devices through NGOs, SNAs, and other appropriate social marketing agencies.  The adoption of low wattage devices can also be encouraged through excise duty and import duty concessions, as well as sales tax concessions in the participating hilly regions in particular.

9. Rural Development Programmes related to wage employment generation, self employment generation, rural housing and infrastructure programmes should be properly integrated with the Small Hydel Programmes in order to ensure active local participation and sustainable development of the Small Hydel Sector.  While SGRY can be usefully dovetailed into creation and maintenance of village power infrastructure or local distribution grids, the SGSY can be utilized to activate greater participation by Self Help Groups in the water mills sector both for a host of livelihood applications as well as for the generation and distribution of power in the villages.  Even the rural housing schemes can incorporate energy efficient design so that the energy produced locally can be optimally and efficiently utilized.

10.  SHPs should be statutorily required to incorporate provisions that would meet water requirements of local gravity based irrigation systems in the target area. This can be done through the redesigning of the weir and di-siltation cum forbay structures at the DPR stage itself.  Such provisions are necessary to avoid local conflicts that can seriously disrupt the development of Small Hydel Projects.

11.   Comprehensive Base Line Surveys need to be undertaken in the target areas by competent and independent agencies in order to assess the existing load in the area and also to estimate the likely development of the load in the target areas in the next ten years or so.  This will not only ensure proper impact assessment but also assist the potential developer to plan his generation capacities in appropriate phases in order to ensure techno economic feasibility and financial viability.

12.  Impact Assessments should only be undertaken after optimum power generation and stable evacuation has been achieved by each of the SHPs that have been commissioned.  It is observed that a period of at least two years would be required for any project to achieve stable production and proper evacuation, and it is only then that the impact can be assessed realistically.    

ANNEXURE 7.1

LIST OF UNDP/GEF HILLY HYDRO DEMONSTRATION PROJECTS

	1
	2
	3
	4
	5
	6
	7

	S.No.
	Name 
	Location
	Capacity
	Cost
	Developer
	Status & Date of Commissioning

	1.
	Solang
	Dist:  Kullu

State :  H.P
	1000KW
	
	A.Power Himalayas

(Private)
	Completed



	2.
	Raskat
	Dist:  Kullu

State :  H.P
	800 KW
	
	Indu Sree Power 

(Private)
	Completed



	3.
	Titang
	Dist: Kinnaur

State: H.P
	800 KW
	
	Sai Eng. Foundation

(NGO)
	Completed



	4.
	Soneprayag
	Dist: Rudraprayag

State: Uttaranchal
	500 KW
	
	UJVN
	Completed

	5.
	Bikuriagad
	Uttaranchal
	500 KW
	
	UREDA 
	Completed

	6.
	Lingti
	Dist: Lahoul & Spiti

State : H.P
	400 KW
	
	HIMURJA
	Completed but not functioning

	7.
	Kothi
	Dist:  Kullu

State: H.P
	200 KW
	
	HIMURJA
	Completed



	8.
	Jalimghagh-II
	Dist : 

State: Bihar
	200 KW
	
	BHPC
	Incomplete 

	9.
	Nindighagh-II
	Dist : 

State: Bihar 
	200 KW
	
	BHPC
	Incomplete 

	10.
	Pussimbing
	Dist:Darjeeling

State: West Bengal
	200 KW
	
	Sycotta Tea Estate

(Private)
	Completed but not functioning

	11.
	Chamong
	Dist:Darjeeling

State : West Bengal
	150 KW
	
	Bio Tea Estate

(Private)
	Completed



	12.
	Gangotri
	Dist:

State:Uttaranchal
	100 KW
	
	UREDA
	Completed but not commissioned

	13.
	Kanvashram
	Dist:

State:Uttaranchal
	100 KW
	
	UREDA
	Completed

	14.
	Juthed
	Dist :Chamba

State : H.P
	100 KW
	
	HIMURJA
	Completed



	15. 
	Purthi
	Dist:

State: H.P
	100 KW
	
	HIMURJA
	Completed

	16.
	Sural
	Dist:

State: H.P
	100 KW
	
	HIMURJA
	Completed



	17.
	Yakla
	Dist:

State: Sikkim
	100 KW
	
	Defence 
	Completed



	18.
	Kalmoni
	Dist: Kamrup

State: Assam
	100 KW
	
	MKB Pvt.Ltd

(Private)
	Completed

	19.
	Daragaon
	Dist:

State:West Bengal
	20 KW
	
	WBREDA
	Completed

	20.
	Nazirakhat
	Dist: Kamrup

State: Assam
	  10 KW
	
	ASTEC
	Completed


ANNEXURE 7.2

LIST OF UNDP/GEF HILLY HYDRO DEMONSTRATION PROJECTS VISITED BY THE IIPA STUDY TEAM

	1
	2
	3
	4
	5
	6
	7

	S.No
	Name 
	Location
	Capacity
	Cost
	Developer
	Status & Date of Commissioning

	1.
	Solang
	Dist:  Kullu

State :  H.P
	1000KW
	
	A.Power Himalayas

(Private)
	Completed



	2.
	Raskat
	Dist:  Kullu

State :  H.P
	800 KW
	
	Indu Sree Power 

(Private)
	Completed



	3.
	Titang
	Dist: Kinnaur

State: H.P
	800 KW
	
	Sai Eng. Foundation (NGO)
	Completed



	4.
	Soneprayag
	Dist: Rudraprayag

State: Uttaranchal
	500 KW
	
	UJVN
	Completed

	5.
	Lingti
	Dist: Lahoul & Spiti

State : H.P
	400 KW
	
	HIMURJA
	Completed but not functioning

	6.
	Kothi
	Dist:  Kullu

State: H.P
	200 KW
	
	HIMURJA
	Completed



	7.
	Pussimbing
	Dist:Darjeeling

State: West Bengal
	200 KW
	
	Sycotta Tea Estate (Private)
	Completed but not functioning

	8.
	Chamong
	Dist:Darjeeling

State : West Bengal
	150 KW
	
	Bio Tea Estate

(Private)
	Completed



	9.
	Juthed
	Dist :Chamba

State : H.P
	100 KW
	
	HIMURJA
	Completed



	10.
	Kalmoni
	Dist: Kamrup

State: Assam
	100 KW
	
	MKB Pvt.Ltd

(Private)
	Completed


ANNEXURE 7.3

ESTIMATES OF FUEL WOOD AND DIESEL SAVING THROUGH SHP OPERATIONS AND CORRESPONDING GHG EMISSION REDUCTIONS

	
	SHP DETAILS
	Total Installed Capacity (KW)
	Expected Annual

Fuel Wood Saving

from C&H applications

(Tonnes/ Year)
	Expected Annual GHG

Reductions through

wood saving

(Tonnes/ Year)
	Expected Annual

Diesel savings

(Litres/ Year)
	Expected Annual GHG

Reduction through

Diesel saving

(Tonnes/ Year)

	A-1
	Hilly Hydro Demonstration Projects in the Hilly Areas (Fuel Wood Saving Projects) Total 12 of 20 based on Field Study Assumptions   *
	4700
	1111.644
	500.2398
	
	

	B-1
	Hilly Hydro Demonstration Projects in the Hilly Areas (Fuel Wood Saving Projects) Total 12 of 20 based on Project Document Assumption  **
	4700
	6669.864
	3001.4388
	
	

	A-2
	Hilly Hydro Demonstration Projects in Plantation Areas (Diesel Saving Projects, Total 6 of 20) based on

Field Study Assumption ***
	580
	
	
	508080
	1387.0584

	B-2
	Hilly Hydro Demonstration Projects

in Plantation Areas (Diesel Saving Projects, Total 6 of 20) based on Project Document Assumption ****
	580
	
	
	763120
	2080.5876

	A-3
	Small Hydro Projects in Hilly States till 2003 based on Field Study Assumptions
	543300
	128501.316
	57825.5922
	
	

	B-3
	Small Hydro Projects in Hilly States  

till 2003 based on Project Document

Assumptions
	543300
	771007.896
	346953.5532
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	SHP DETAILS
	Total Installed Capacity (KW)
	Expected Annual

Fuel Wood Saving

from C&H applications

(Tonnes/ Year)
	Expected Annual GHG

Reductions through

wood saving

(Tonnes/ Year)
	Expected Annual

Diesel savings

(Litres/ Year)
	Expected Annual GHG

Reduction through

Diesel saving

(Tonnes/ Year)

	A-4
	Small Hydro Projects in Non Hilly 

Areas set up till July, 2003, Diesel 

Saving Locations, Based on 

Field Study Assumptions
	987100
	
	
	864699600
	2360629.908

	A-5
	Small Hydro Projects in Non Hilly 

Areas set up till July, 2003, Diesel

Saving Locations, Based on 

Project Document Assumptions
	987100
	
	
	1297049400
	3540944.862


*    The Field Study assumptions are as follows (a) SHPs are operating at 40% PLF; (b) Only 12.5 % of electricity generated is  
utilised for cooking and heating applications which would replace fuel wood.
**   The Project Document assumptions are as follows : (a) SHPs are generating at 60% PLF; (b) As much as 50% of electricity  
generated is utilised for cooking and heating applications which would replace fuel wood.
***  The Field Study assumptions are that SHPs operate at 40% PLF and there is 100% utilisation of electricity for diesel  
substitution.
****  The Project Document assumptions are that SHPs operate at 60% PLF and there is 100% utilisation of electricity for diesel  
substitution the GHG emission reduction for 1 Litre of Diesel is 2.73 Kg. of GHG (as in TERI Report)
Note :  1 Kwh leads to a saving of fuel wood to the tonne of 5.4 kgs.
           1 tonne of fuel wood in turn produces 0.45 tonnes of GHG (as in Project Document)
ANNEXURE 7.4

List of Selected Sites for Demonstration - Technology Matrix

North States

	S.No
	State
	Pr.
	Site
	Distt.
	Capacity (kw)
	Gross Head (m)
	Civil Works

	
	
	
	
	
	
	
	Intake
	Water Conveyance System
	D/Tank
	F/Tank
	Penstock
	Gate/ Valve

	1.
	Jammu & Kashmir
	1
	Thusgam
	Kargil
	2x150
	19.6
	Bush Boulder
	GRP/RCC

Pipe/Channel
	Yes
	Yes
	Steel
	Gate

	
	
	2
	Hanu
	Leh
	2xl000
	240
	Trench
	Channel
	Yes
	Yes/BR
	Steel
	Gate

	
	
	3
	Bazgo Optimisation
	Leh
	2x150
	58
	Bush Boulder
	Covered Channel
	Yes
	BR
	Steel
	Gate

	2.
	Himachal Pradesh
	l
	Lingti
	Lahul Spiti
	2x200
	30
	Coanda
	Hume Pipe/Channel
	Combined with forebay Tank
	-
	Steel
	Gate

	
	
	2
	Raskat
	Kullu
	lx800
	250.11
	Coanda
	Steel/RCC hume pipe
	Combined with forebay
	-
	Steel
	Valve

	
	
	3
	Solang
	Kullu
	2x500
	80
	Trench
	RCC box
	Yes
	Yes
	Steel
	Valve

	
	
	4
	Kothi
	Kullu
	2xl00
	87
	Inflatable rubber dam/ Coanda
	Pipe/Channel
	Yes
	Yes
	Steel
	Valve

	
	
	5
	Juthed
	Chamba
	2x50
	60
	Coanda
	Pipe/Channel
	Combined wih Forebay
	-
	Steel
	Valve

	
	
	6
	Titang
	Kinnaur
	2x400
	230
	Trench
	Steel pipe/Channel
	Combined with forebay
	-
	Steel
	Valve

	3.
	Uttar Pradesh
	1
	Soneprayag
	Chamoli
	2x250
	47.86
	Trench
	Open channel
	Yes
	Yes
	Steel
	Valve

	
	
	2
	Kanvashram
	Pauri
	Ix50+1x50
	14.66/8.75
	Existing weir
	Open channel
	No
	Yes
	Steel
	Valve

	
	
	3
	Gangotri-II
	Uttarkashi
	2x50 Phase I
	28.55
	Gravity
	Box Section
	Yes
	Yes
	Steel
	Valve

	
	
	4
	Bhikurigad
	Pithoragarh
	2x250
	59.19
	Trench
	Open channel/Pipe
	Yes
	Yes
	Steel
	Valve

	
	
	5
	J ankichatti Optimisation
	Uttarkashi
	2xl00
	32
	Bush Boulder
	Open channel
	Yes
	Yes
	Steel
	Valve

	4.
	Bihar
	1
	Nindighagh
	Lohardaga
	1x200
	94
	Coanda
	O. Channel on right bank
	Yes
	Yes
	Steel
	Valve

	
	
	2
	Jalimghah
	Gumla
	lx200
	138
	Gravity
	Pipe/Channel
	Yes
	Yes
	Steel
	Valve

	 (Turbine F=Francis, P=Pelton, P-MJ=Pelton with Multi Jet, Pr=Propeller),(Generator S=Synchronous, I=Induction),(power Evacuation G=Grid,. I=Isolated, LG=Local Grid, WG=Weak Grid, *=Capacity overrated, R=Renovation & uprating, N=New)

	All general equipment will be-designed & developed for * auto shut down * manual start * with capability of remote monitoring in future, + Sign indicates second phase development,

	! Discharge will be improved on the receipt of DPRs.

	Remark:

	1. All conveyance system should be designed for extra water(1O-15%) for social forestry & domestic use. Inlets should be installed.

	2. Deeper forebay channel to allow alter for freezing of surface water. Accordingly trash racks should be submerged.

	3. Plastic trash rack may be used in cold region. .

	4. Avoid ducting in power house.

	5. Pipes to be coded for colour in Power House. .

	6. All generating equipment will be designed and developed for auto shut down, manual start and with capability of remote monitoring in future. 

	 7. Type of meters will depend upon on the nos. & type of consumers. .

	AHEC/UNDP Technology Selection March 2004
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	North East States
	

	S.
No.
  
	State
	Pr.

	Site
	District

	Capacity
(kW)
	Gross Head
(m)
	Civil Works

	
	
	
	
	
	
	
	Intake

	Water
Conveyance
System
	D-
Tank
	F Tank

	Penstock
	Gate/ valve


	1
	Assam
	1
	Kalmoni
	Kamrup
	2x50
	24.2
	Gravity
	O.Channel/Pipe
	Yes
	Yes/BR
	Steel
	Valve

	 
	 
	2
	Nazirakhat
	Guwahati
	2x5
	12
	Gravity
	O.Channel/Pipe
	Yes
	Yes
	Steel
	Valve

	2
	Arunachal
	1
	Sissiri
	D. Valley
	2x250+2x500
	20
	Bush/Boulder
	O.Channel
	Yes
	Yes
	--
	Gate

	 
	Pradesh
	
	-Optimisation
	 
	
	
	
	
	
	
	
	

	3
	Meghalaya
	1
	UmIei
	Ribhoi
	2x50
	85
	Coanda
	RCC/RCR
	N/R
	Yes
	Steel
	Valve

	4
	Mizoram
	1
	U Tuiphal
	Aizwal
	3x250
	24.55
	Trench
	O.Channel
	Yes
	Yes
	Steel
	Valve

	
	
	
	
	
	
	
	
	
	
	
	
	

	5
	Sikkim
	1
	Yakla-Renovation
	North Sikkim
	1x75
	144.5
	Trench
	Closed Steel Channel
	No
	Steel Tank
	Steel
	Valve

	 
	Sikkim
	2
	Chaten II
	North Sikkim
	2xI50
	117
	-
	O. Channel
	-
	Yes
	Steel
	Valve

	6
	West
	1
	Pussimbing
	Darjling
	2x75
	55
	Bush Boulder
	O.Channel
	Yes
	Yes
	Steel
	Valve

	 
	Bengal
	2
	Chamong
	Darjling
	200+2x100
	120
	Trench / Trench/Coanda
	O.Channel
	Yes
	Yes
	Steel
	Valve

	(Turbine F=Francis, P=PeIton, P-MJ=PeIton with Multi Jet, Pr-Propeller),(Generator S=Synchronous, I=Induction),(power Evacuation G=Grid, I=Isolated, LG=Local Grid, WG=Weak Grid, *=Capacity ovulated, R=Renovation & uprdating, N=New)

	All general equipment will be designed & developed for * auto shut down * manual start * with capability of remote monitoring in future, Sign indicates second phase development, Discharge will be improved on the receipt of DPRs.

	Remark:



	

	1. All conveyance system should be designed for extra water(1O-I5%) for social forestry & domestic use. Inlets should be installed.

	2. Deeper  forebay channel to allow alter for freezing of surface water. Accordingly trash racks should be submerged.

	3. Plastic trash rack may be used in cold region.

	4. Avoid ducting in power house.

	5. Pipes to be coded for colour in Power House.

	6. All generating equipment will be designed and developed for auto shut down, manual start and with capability of remote monitoring in future.

	7. Type of meters will depend upon on the nos. & type of consumers.


AHEC/ UNDP/Technology Selection/ March 2004
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North States

	E &M Works
	End Use

	Remarks


	Turbine
 
	Generator    
	Coupling
 
	Control 
 
 
 
	Power House
 
	Handling 

System
    
	Gen
Village
Voltage 
	Transmission kV and Type 

of Poles
   
	Distribution Details
 
 
	
	

	
	
	
	
	
	
	
	
	Poles
 
	Conductor

 
	Service
Connector
	
	

	Francis
	Synchronous
	Direct
	ELC
	Port. Cabin
	C.P.Block on Rails
	415V
	II kV on C/T Poles
	C/T
	AAC
	N.M
	Domestic, Agro, Pumping
	Silt

	Pelton - 2 Jet
	Synchronous
	Direct
	Digital
	Concrete
	OHT
	-do-
	upto 33 kV
	T
	AAC
	N.M
	Domestic, Agro, Pumping
	 

	Turgo Impulse
	Synchronous
	Direct
	ELC
	RCC
	C.P.Block on Rails
	-do-
	-do-
	C/T
	AAC
	N.M/STM
	Domestic, Agro, Pumping
	Existing Station B/R to increase its working
 during lean flows.

	(Existing)
	 
	
	
	
	
	
	
	
	
	
	
	

	Francis/Cross Flow
	Synchronous
	Direct
	ELC
	S.Masonry/Port cabin
	C.P.Block on Rails
	415 V
	Existing
	Existing
	Existing
	NM/STM
	Domestic, Agro, Pumping
	 
 
 
 
 
 
 

	Pelton Impulse
	Synchronous
	Direct
	Digital
	S.Masonry
	C.P.Block on Rails
	415 V
	Existing
	Existing
	Existing
	NM/STM
	Domestic, Agro, Pumping
	

	Francis
	Synchronous
	Direct
	Digital
	S.Masonry
	C.P.Block on Rails
	3.3kV
	Existing
	T
	AAC
	NM/STM
	Domestic, Agro, Pumping
	

	H.Francis/Pelton/Cross
	Synchronous
	Direct
	ELC
	S.Masonry
	C.P.Block on Rails
	415 V
	Existing
	T
	AAC
	NM/STM
	Domestic, Agro, Pumping
	

	Flow
	 
	
	
	
	
	
	
	
	
	
	
	

	H. Francis
	Synchronous
	Direct
	ELC
	S.Masonry/Port cabin
	C.P.Block on Rails
	415 V
	Existing
	T
	AAC
	NM/STM
	Domestic, Agro, Pumping
	

	Pelton
	Synchronous
	Direct
	Digital
	S.Masonry
	C.P .Block on Rails
	415V
	Existing
	Existing
	Existing
	NM/STM
	Domestic, Agro, Pumping
	

	Francis
	Synchronous
	Direct
	ELC
	R.C.C/S.M
	C.P. Block on Rails
	415V
	11 kV on CIT Poles
	T
	ABC
	DTM/N.M
	Domestic, Agro.
	 

	Kaplan/Cross Flow
	Synchronous
	Direct
	ELC
	S.M.
	C.P .Block on Rails
	-do-
	Existing
	T
	ABC
	STM/DTM
	Domestic, Agro, Pumping
	 

	Francis/Cross Flow
	Synchronous
	Direct
	ELC
	R.C.C/S.M.
	C.P.Block on Rails
	-do-
	II kV on CIT Poles
	T
	ABC
	DTM/STM
	Domestic, Agro
	 

	Francis
	Synchronous
	Direct
	ELC
	RCC/S.M.
	C.P.Block on Rails
	-do-
	Existing
	T
	ABC
	N.M/STM
	Domestic, Agro
	 

	Francis
	Synchronous
	Direct
	ELC
	RCC/S.M.
	C.P.Block on Rails
	-do-
	Existing
	T
	ABC
	N.M/STM
	Domestic, Agro
	Existing Station, Load development

	 
	 
	
	
	.
	
	
	
	
	
	
	
	activity station

	H.Francis
	Synchronous
	Direct
	ELC
	R.C.C./S.N
	C.P.Block on Rails
	415V
	I I kV on CT Poles
	'T
	AAC
	DTM/N.M
	Mining Industry/Domestic
	No Grid line available within 25 Km.

	 
	 
	
	
	
	
	
	
	
	
	
	
	HINDALCO mines are 10 Km from site

	Francis
	Synchronous
	Direct
	ELC
	S.Masonry
	C.P.Block on Rails
	415V
	-do-
	T
	AAC
	-do-
	-do-
	No Grid line available within 25 Km.

	 
	 
	
	 
	
	 
	
	 
	
	 
	
	 
	HINDALCO mines are 10 Km from site

	Distribution Details 

	Meter
	
	
	
	Conductor
	
	
	
	Poles
	
	
	
	

	1. N.M - No meter (cutout only)
	
	1. AAC - All Aluminum Conductor
	                                 C- Concrete Poles
	T.- Steel Tubular Poles
	

	2. D.T.M. - Dual Tariff meter 
	
	
	2. ABC - Aerial bunched cables (Insulated)
	L- Lattice Poles
	
	

	3. S.T.M. - Single Tariff meter
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Annexure 7.4 Contd….

	North East States

	E&M Works
	End Use
 
 
 
 
 
	Remarks
 
 
 
 
 

	Turbine
 
 

 
 
 
	Generator
 
	Coupling
 
 
 
 
 
	Control
 
	Power House
 
 
 
 
 
	Handling System
 

 
 
 
 
	T &D Works
	
	

	
	
	
	
	
	
	Gen
Voltage
V

	Transmission

on kV/Type of Poles

	Distribution
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	Poles
	Conductor
	Service
	
	

	
	
	
	
	
	
	
	
	
	
	Connector
	
	

	Francis
	Synchronous
	Direct
	ELC
	Port Cabin
	C.P. Block on Rails
	415
	11/T
	C/T
	AAC
	NM/STM
	Tea Industry
	Existing hydro

	 
	
	 
	
	 
	
	 
	
	 
	
	 
	
	mechanical drive is there

	Cross Flow
	Synchronous
	Direct
	ELC
	Port Cabin
	C.P.Block on Rails
	415
	11/T
	C/T
	AAC
	NM/STM
	Forest Camp
	 

	Tubular/Kaplan
	Synchronous
	Direct
	ELC
	RCC/SM
	C.P.Block on Rails
	3300
	33/T
	C/T
	AAC
	STM/NM
	Domestic/ Agri/Ind.
	--

	Pelton MJ/Francis/Turgo
	Synchronous
	Direct
	ELC
	Port Cabin
	C.P.Block on Rails
	415
	Existing
	C/T
	AAC
	DTM/STM
	Domestic/Ind.
	Accessibility by all

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	weather Road

	H.Francis
	Synchronous
	Direct
	ELC
	RCC/SM
	C.P.Block on Rails
	415
	33/T
	T
	AAC
	DTM/STM
	Domestic
	Isolated to serve nearby

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	villages

	Impulse/Cross Flow
	Synchronous
	Speed
	ELC
	RCC/SM
	C.P. Block on Rails
	415
	Existing
	C/T
	AAC
	DTM/STM
	Domestic/Ind.
	It is old project owned by

	 
	
	Increaser
	
	 
	
	 
	
	 
	
	 
	
	Army at high altitude

	Francis
	Synchronous
	Direct
	ELC
	SM/Port Cabin
	C.P. Block on Rails
	415
	Existing
	C/T
	AAC
	DTM/STM
	Domestic/lnd.
	Proposed to utilise tail

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	race discharge of Stage- I

	Pelton-MJ/Cross
	Synchronous
	Direct
	ELC
	RCC/SM
	C.P.Block on Rails
	415
	11/T
	T
	AAC
	STM/NM
	Domestic/Tea Industry
	Existing station need to

	flow/Francis
	
	 
	
	 
	
	 
	
	 
	 
	 
	
	be reimbursed

	Pelton/ Francis
	Synchronous
	Direct
	ELC
	RCC/SM
	C.P.Block on Rails
	415
	
	T
	AAC
	STM/NM
	Domestic/T ea Industry
	Isolated to serve nearby

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	villages

	Distribution Details 

	Meter
	
	
	
	Conductor
	
	
	Poles

	1. N.M - No meter (cutout only)
	
	1. AAC - All Aluminum Conductor
	C- Concrete Poles
	T.- Steel Tubular Poles

	2. D.T.M. - Dual Tariff meter 
	2. ABC - Aerial bunched cables (Insulated)
	L- Lattice Poles

	3. S.T.M. - Single Tariff meter
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Annexure 7.5

POLICIES INTRODUCED/INCENTIVES OFFERED IN STATES FOR 

PRIVATE SECTOR COMMERCIAL SMALL HYDRO POWER PROJECTS

	Sl. No.
	State
	Coordinating Agency
	Wheeling
	Banking
	TP Sale
	Buy-back by SEB
	Annual Escalation
	Water Royalty
	Remarks

	1.
	A.P.
	NEDCAP
	 2% of energy generated
	2%; 8 -12 Months 
	Allowed but

not< HTT
	Rs. 2.25/Unit
	5% upto 2000
	As fixed 
	

	2.
	W.B.
	WBREDA
	- do -
	6 Months 
	Not Allowed
	On case basis
	Case basis
	Exempted
	

	3.
	Karnataka
	KREDL
	20% of energy  generated 
	1 water yr
	Allowed
	Rs. 2.60/unit
	5%
	Exempted
	· Capital Subsidy as extended to other industries

· 5 years exemption from  electricity tax on captive use

	4.
	U.P.
	NEDA/UPJVN
	  2% of energy  

generated
	1 year
	Allowed
	Rs. 2.25/Unit
	-
	10% of energy generated
	

	5.
	Uttaranchal
	UJVNL
	To be determined by  ERCU; 10%  Free if soled to   UPCL  or rural distribution
	2 Months

monetised at average pooled price
	Allowed to HT consumer, rural areas, out side State
	Mutually negotiated
	-
	Exempted for 15 years ; after 15 years 18%
	· Bids to be invited for premium to GOU

· Minimum bid Rs. 5.0 /MW

	6.
	M.P.
	MPEB
	 2% of energy generated
	Not Allowed
	Allowed
	Rs. 2.25/Unit
	-
	Exempted
	· Capital Subsidy as extended to other industries

· 5 years exemption from electricity duty

· Sales tax exemption on plant & m/c installed for generation

· Exemption from demand cut

	7.
	Punjab
	PEDA
	 2% of energy generated
	1 year
	Allowed
	Rs. 2.73/unit (98-99)
	5%
	Exempted
	· Exemption from demand cut

· Sales tax benefit for owner

	8.
	Kerala
	KEB
	 15% of energy generated
	Not Allowed
	Not Allowed
	On case basis
	-
	Chargeable Rate
	· Capital Subsidy as extended to other industries

	9.
	T.N.
	TNEB
	 5% of energy generated
	Not Allowed
	Not Allowed
	At mutually agreed rate
	-
	Exempted
	

	10.
	Orissa
	Energy Dept./ GRIDCO
	· Upto 100KW :

 2% of energy charge

· 100-200KW :

3% of energy charge 

· 2 MW to 15 MW: 

2% of energy charge  
	1 year
	Allowed
	At mutually agreed rate
	-
	Exempted
	

	11.
	H.P.
	HIMURJA
	 2% of energy generated
	Allowed with additional charges
	Not Allowed
	Rs. 2.50/unit
	-
	Exempted for 15 years upto 3 MW
	


Continue Annexure  7.5 ……

	Sl. No.
	State
	Co-ordinating Agency
	Wheeling
	Banking
	TP Sale
	Buy-back by SEB
	Annual Escalation
	Water Royalty
	Remarks

	12.
	Haryana
	HAREDA
	 2% of energy generated
	Allowed
	Allowed
	Rs. 2.25/unit (94-95)
	5%
	Rate as announced
	· Capital Subsidy as extended to other industries

· Sale tax benefit for project owner

	13.
	Rajasthan
	RSEB
	 2% of energy generated
	Allowed
	Allowed
	Rs. 2.75/unit (98-99)
	5%
	10% of prevailing tariff
	· Capital Subsidy as extended to other industries

· Sale tax benefit for eligible producer

· 5 years exemption from electricity duty

	14.
	Maharashtra
	Irrigation Dept.
	 Allowed with no charges  for first 3 years and  1% after that
	Allowed
	Allowed
	Rs. 2.25/unit (99-2000)
	5%
	Rs. 05/kwh/yr
	· Concessions in excise duty, sales tax & turn-over tax

· Exemption in octroi/entry tax

· Part protection against exchange rate variation in case of foreign investment

	15
	Jammu & Kashmir
	J&K PDC
	   10% now, to be   decided by SCRC. No charges for sale to PDD or local grid
	Allowed for 2 months 
	Allowed

HT consumers
	Negotiable 
	-
	10% first 15 years, 15% after that
	· No sales tax on equipment

· SHP  as industry

· No Income tax


                   Annexure 7.6

TRAINING PROGRAMMES / STUDY TOURS ORGANISED UNDER UNDP-GEF HILLY HYDRO PROJECT

	S.No
	Name of Course
	Schedule
	No. of Participants

	1.
	Fellowship to China 
	10-25 April 1995
	3

	2.
	Study Tour to Switzerland, US & UK
	July 16 - August 04 1995
	1

	3.
	Orientation course on SHP at MeSEB, Shillong
	Dec. 1-3,1995
	37

	4.
	Study tour to Australia and Newzeland
	Feb8-25, 1996
	6

	5.
	Fellowship, China
	6-25 May 1996
	3

	6.
	Study tour to UK, Germany and Switzerland
	May 19- June 2, 1996
	12

	7.
	Refresher course on SHP, Nainital
	June 3-9,1996
	20

	8.
	Study tour, USA
	June 16- July 2 1996
	6

	
	Study tour to US & Canada 
	27 July – 17 Aug. 1996
	7

	9.
	Study tour to UK, Germany and Switzerland
	Aug.18-Sept.9, 1996
	10

	10.
	Trainees Training Course, Itanagar 
	Feb. 27-Mar 2 1997
	18

	11.
	Water Mill Training, Roorkee
	Jan. 15-17,1998
	33

	
	Water Mill Training, Guwahati
	Dec. 15-17,1998
	43

	12.
	Workshop Training of GIS based Identification of SHP sites at Roorkee
	Jan. 30-31,1998
	20

	13
	Workshop Training of GIS based Identification of SHP sites at Guwahati
	Feb. 20-21,1998
	18

	14
	Study tour to UK, Norway, Czech Republic
	June 4-20,2000
	5

	15
	Onsite training –watermills Arunachal Pradesh
	Aug.2000
	40

	16
	Study tour to UK, Norway, Switzerland
	Nov 13- Dec. 1,2000
	5

	17
	Onsite training  - watermills Uttaranchal 
	May 2001
	70

	18
	Study tour to Bangkok 
	July 22 –5 Aug.  2002
	2


� The final terms of reference as seen in Appendix of this report have been carefully combined under 14 broad heads in order to avoid overlaps and repetition.  It may be stated that this has in no way excluded any of the terms specified in the final list of issues which were required to be covered by the study.  





� list of sub projects provided as Annexure 7.1 of this chapter.





� List of sub-projects visited by the study team is provided in Annexure 7.2 of this chapter.


� The conclusions drawn by Local Benefits Study Team Report UNDP-GEF 2004 is at variance with our views particularly regarding fuel wood savings and related GHG emissions. These conclusions are mainly based on their brief visit and interaction with the local population in a few sub project target areas, while our larger survey of target areas reveal that the use of electricity for cooking and heating purposes though limited at present is progressively increasing and more widespread, than that perceived by the Local Benefits Study Team.  Moreover our more optimistic outlook is based on the projections made on the basis of overall SHP capacity additions till July, 2003. 





� For details regarding the technology matrix developed under the project see Annexure 7.4 of this chapter. 





�  Some desperate attempts at developing local load were made through the subsidized distribution of conventional appliances in the Titang SHP target area by Sai Engineering Foundation perhaps indicating the relevance of load development in the context of poor grid connectivity.


� Discussions with the State power utilities revealed that the current cost of setting up a grid sub-station is about Rs. 85 lakh, while the cost of high tension transmission lines works out to be about Rs 2.5 lakh per kilo meter. 
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