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National Workshop on 

Hydropower Development and 
Management-Thinking Ahead

Indian Water Resources Society (IWRS), Department of Water Resources Development and Management of 
Indian Institute of Technology (IIT) Roorkee and JPSS Chair Professor (Hydropower) organized jointly a one-
day National Workshop on “Hydropower Development and Management-Thinking Ahead” on April 16, 2017 at 
O.P. Jain Auditorium of IIT Roorkee. It was attended by about a number of professionals related to energy sector, 
specifically to hydropower. The broad themes of this workshop were:

v Present scenario of hydropower development

v Revival of hydropower for long term energy security

v Legislative and regulatory changes required in power policy for sustainable development

v Struggles for reducing cost and time overrun of hydropower schemes

v Integrated approach for operation & management of existing hydropower schemes

v Issues related to sustainability of small hydropower schemes

v Social and environmental issues related to hydropower schemes

v Power management, market issues and conflict resolution with other power producers

v Capacity building in Water Resources Development& Management 

The workshop was inaugurated by Shri S.D. Dubey, Ex-Chairman, Central Electricity Authority (CEA) and Ex-
Officio Secretary to Government of India. Prof. Ajit Kumar Chaturvedi, Director, IIT Roorkee; Shri Yogendra 
Prasad, Former Chairman cum Managing Director (CMD), NHPC Ltd.; Shri R.N. Mishra, Chairman cum 

Inaugural Function

(April 16, 2017)
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Managing Director (CMD), Satluj Jal Vidyut Nigam (SJVN) Ltd.; Er. M. Gopalakrishnan, Former Secretary 
General, International Commission on Irrigation and Drainage (ICID) and Past President IWRS; Shri R.D. 
Singh, Director, National Institute of Hydrology (NIH) Roorkee; Prof. S.K. Mishra, Head, Water Resources 
Development & Management (WRDM), IIT Roorkee; Prof. M.L. Kansal, JPSS Chair Professor (Hydropower), 
Water Resources Development & Management (WRDM), IIT Roorkee; and Dr. Ashish Pandey, Secretary, 
IWRS were also present. The Chief Guest emphasized the need of hydropower development in the country not 
only for meeting country's energy demands but also for stabilization of the grid, a necessity. Director, IIT 
Roorkee, opined that such workshops be conducted on a much bigger platform to attract the attention of national 
media and policy makers. He also stressed upon representing and putting forward the views of hydropower 
think-tank in such a way that it is understood and accepted by politicians, planners, and policy makers.

Technical Session 1 was chaired by Er. M. Gopalakrishnan, Past President, IWRS, and Ex-Secretary General, 
ICID. Shri S.K. Shukla, Ex-Director (T), THDCIL, Rishikesh, and Dr. C. Thanga Raj, Assistant Professor, 
WRDM, IIT Roorkee were Co-chairman and Rapporteur, respectively.

The session began with a key note address of Prof. M.L. Kansal, JPSS Chair Professor (Hydropower) & 
Professor, WRDM, IIT Roorkee, on “Present Scenario and Issues of Hydropower Development in India”. Major 
highlights of the presentation are:

· Per capita energy consumption of India has crossed 1000 kWh. It is however far lower than that of the 
developed countries, i.e. 8000-12000 kWh.

Technical Sessions
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· At the time of independence of the country, the share of hydropower in India was 37% of the total 
installed capacity, it rose to 51% in 1961-62, and declined considerably to 15% in 2017.

· Maximum concentration of hydropower lies in the Indian Himalayan Region, occupying 79% of the 
total hydropower potential of the country (1,48,700 MW).

· Hydropower development is affected by various factors that affect the planning, construction, and 
operation stages of hydropower projects in the country. The main factors include extreme geological 
conditions and hydrological extremes, financial complexities, resettlement & rehabilitation, social 
acceptance of the project, environmental damage, statuary clearances, political uncertainties and 
occurrence of natural disasters.

· Need for assessment of the issues in pre-planning stage of projects is required to achieve social, 
economic, and environmental sustainability for new hydropower projects in India, especially in 
Himalayan Region.

· Solar and wind energy are intermittent in nature and hence pump storage based hydropower projects are 
a necessity for stability of the grid. In addition, storage based hydropower projects are needed to supply 
peaking capacity.

· Hydropower is not a matter of choice but a technical compulsion for grid stability.

· As per the latest Grid Code, the frequency should be maintained within 49.9 to 50.05 Hz. Bulk power 
supply rates at 50 Hz, 50.05 Hz, and 49.9 Hz have been fixed at 198.84 paisa, 35.6 paisa, and 407.24 
paisa, respectively. This has resulted in discontinuation of power supply by distribution companies 
(DISCOMS), to avoid penalties in conditions of high demand and low frequency. The event of high 
frequency and supply more than demand is unmanageable as demand is customer-dependent. 

· Hydropower plants contribute towards regulating the frequency within limits and provide voltage 
support through their ability to control reactive power. Voltage fluctuations cause severe damage to 
equipments and machines.

· There is a need to improve the hydro-thermal mix to ensure better handling of demand fluctuations and 
also ensure better plant load factor of thermal plants. 

Shri Yogendra Prasad, Ex-CMD, NHPC Ltd. Faridabad, delivered a key note address on “Power System”. The 
major highlights of the presentation are:
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Shri S.K. Shukla, Ex-Director (T), THDCIL, Rishikesh, delivered a key note address on “Integrated approach 
for management of hydropower schemes”. Major highlights of the presentation are:

Shri N.N. Pandey, Ex-Chief Engineer, NHPC Ltd. Faridabad, delivered a key note address on “Struggles for 
reducing cost and time overrun of hydropower schemes”. Major highlights of the presentation are:

· Hydropower projects must be planned and developed keeping in mind the integrated approach for the 
whole basin while deciding the issue of environmental & socio-economic conditions of the area, flood 
and drought control and management, irrigation, drinking water, and industry growth in the basin.

· Peak demand in India occurs in the day-night cycle which does not coincide with the generation profile 
of renewable energy sources such as wind and solar. Despite of the huge installed capacities of such 
generation, these modes along with conventional generation do not meet the requirements of peak, 
frequency balance, and load smoothening, which otherwise could be done by pumped storage and 
storage-based hydropower plants.

· The peak demand has to be met with energy storage systems and cyclic operations of conventional 
systems, especially hydropower and gas. Other energy storage system technologies are relatively new, 
costlier and yet to be established, whereas gas is cost prohibitive leaving only hydropower to cope up 
with the variability and intermittent generation of renewable energy. 

· Increased penetration of renewables in the grid apart from grid imbalances will lead to high levels of 
cycling of thermal units. Cycling refers to operation of electric generating units at varying load levels, 
including on-and-off of the units, which were otherwise designed to operate at base load conditions. This 
leads to thermal stress on boilers, turbines, and auxiliary equipment and thereby increasing the risk of 
damage to equipment. It will further lead to higher operation & maintenance costs resulting in higher 
generation tariffs and reduction in equipment life as well.

· To support thermal power plants in the grid and reduce the burden of cycling, hydropower plants are 
imperative, for they possess quick start capabilities. 

· There is a need for innovation and R&D in variable speed generation technology, efficient tunneling 
techniques, hydro-kinetics, and silt erosion resistant materials. 

· Broad representation of stakeholders is desired. In addition, there is a need for integrating local, regional 
and national priorities.

· It is required to highlight “centre-staging” of hydropower with overall integration approach in the whole 
power system due to its multipurpose applications.

· Hydropower projects are infamous for being delayed (time over-run) and crossing their estimated 
budgets (cost over-run), largely for the reason that the hydropower developers also have to construct 
roads, bridges, communication networks, hospitals, community centers, schools, etc., apart from the 
construction of the HE project.

· Inherent issues present in the development of a hydropower project include land acquisition, 
Resettlement & Rehabilitation (R&R), multiple clearances (Techno-Economic, Environment, Forest, 
and Pollution etc.), geological uncertainties, contractual, local resistance and litigations and project 
financing.

· There is a need to create a regulatory and social environment to promote hydropower development in the 
country. 
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Er. M. Gopalakrishnan, Past President IWRS and Ex-Secretary General, ICID, delivered a key note address 
focusing on the theme of the workshop. Major highlights of the presentation are:

· Development of hydropower should not be in isolation, rather a part of the broader context of water-
energy-food security spectrum.

· With the help of storage based hydropower projects, water and food security can be ensured through 
dependable water supply for drinking and irrigation purposes. 

· Advantages of hydropower include (i) lowest average GHG emission (Ton CO2 eq/GWh) along with 
wind energy projects, (ii) higher efficiency (of the order of 95%), (iii) cheapest source in the long run 
(project life is 100 years and more), (iv) very high availability, and quick start capability (within minutes) 
to shift from cold start to full load.

· Many countries have made regulatory provisions to promote hydropower, as follwos:

i. In USA, 29 States have mandate of meeting energy requirements through renewable sources 
including hydropower of all capacities.

ii. Canada has setup clean energy fund (upto 50% of total project cost), introduced Feed-In-Tariff to 
cover total project cost and provide a reasonable rate of return over 40 years of contract. 

iii. In Norway, hydropower is entitled to electricity certificates to provide financial support for 
production of electricity though renewable energy sources. 

th
iv. China plans to add 120 GW of hydropower as per 12  plan. Tax policy in China is reformed to 

refund 12% VAT. 

v. France introduced Feed-In-Tariff for hydropower stations with contracts of 20 years with 
incentives upto 1.68 Euro Cent per unit in winter depending on regularity of production. 

vi. Brazil has started Energy Auction System whereby hydropower plants receive contract for 30 
years.

· For faster and smoother hydropower development in India, the following solutions have been proposed:

i. Provision of benefits at par as that of other renewables,

ii. Preferential treatment for environmental and forest clearances,

iii. Efficient monitoring mechanism,

iv. Long-term preferential terms for financing,

v. Adopting hybrid PPP models for sharing of risks,

vi. Effective strategy for revival of stalled projects,

vii. Formation of separate national strategic hydropower fund,
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viii. Introduction of hydropower purchase obligations,

ix. Local communities to be made beneficiaries of development,

x. Scrutinize free power to States for enabling them to repay loans for their share of equity rather 
than income from the free power. Alternatively, deferment of free power to State governments 
for easing loan repayments,

xi. Mechanism for sale of hydropower to consumers willing to pay premium against assured 
availability,

xii. Capping of distribution companies (DISCOMS) to purchase maximum 10% power through spot 
trading,

xiii. Sharing of R&R expenditure by State governments,

xiv. Effective implementation of TOD (Time of Day Tariff) by giving special weightage (say 25-
50%) for projects giving ancillary services,

xv. The energy dispatch priority must be given based on reverse carbon emission,

xvi. Consideration of actual project economic life of 60 years for grant of loan instead of existing 
80% economic life.

Technical Session 2 was chaired by Shri S.D. Dubey, Ex-Chairman, CEA, New Delhi. Shri ANN Prasad, 
Executive Director, WAPCOS Ltd. and Dr. Vivek Pancholi, Associate Professor, IIT Roorkee were co-chairman 
and Rapporteur, respectively.

· Hydropower is a necessity for grid stability. 

· By 2030, the target of Govt. of India is to achieve 40% share of renewable energy (including 
hydropower) in country's total installed capacity.  

· Govt. of India plans to come up with a new national hydropower policy in which hydropower projects up 
to 100MW are expected to be under renewable energy category. 

· About Rs. 16000 crores are expected to be allotted by the Govt. of India for development of hydropower 
projects in the country. 

· In the 2012 northern and eastern grid failures, hydropower came to rescue and the grid became 
operational within minutes.

Shri S.D. Dubey, Ex-Chairman, CEA, New Delhi, delivered a key note address on “Power management, market 
issues and conflict resolution with other power producers”. Major highlights of the presentation are:
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· Once energy from different renewable energy sources is developed, it requires to be transmitted across 
various regions. With 'one nation, one grid' concept, the current transmission capacity from one grid to 
another is required to be increased.  Presently, it is 65000 MW which is expected to increase to about 
1,25,000 MW in coming years.

· Tax holidays must be extended in case of hydropower projects.

· Local people affected in a hydropower project region be made shareholders in the project and paid out of 
the revenue generated from hydropower generation. 

· Data exploration regarding the hydro-geological conditions of the project area must continue even after 
DPR is prepared.

· Any development activity must be carried out in line with the three pillars of sustainability, namely, 
economic, social, and environment. 

· The water energy nexus is changing due to population increase and climate change. 

· Electricity and human development index are directly correlated. 

· The hydropower is renewable, non-polluting, less environmental costly, inflation free, and exhibit 
lowest GHG emission intensity. 

Shri R.N. Mishra, CMD, SJVNL, delivered a key note address on “Legislative and regulatory changes required 
in power policy for sustainable development”. Major highlights of the presentation are:

Shri Devadutta Das, Ex-Professor, WRDM, IIT Roorkee, delivered a key note address on “Social and 
environmental issues related to hydropower schemes”. Major highlights of the presentation are:
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· Developers of thermal power must provide for carbon dioxide sequestration. This will automatically 
mean that the cost of thermal power generation becomes high and acts as a natural deterrent for its 
development. 

· During energy deficit periods from hydro power stations, the thermal power stations can meet the 
deficit, albeit at a higher price, which the user will willingly pay due to compulsion. 

· The poor will suffer the most due to adverse effects of climate change, and must be educated and made to 
realize the nuances of climate change. How to limit pollution in their daily activities and have a clean 
and healthy living in the most simplistic manner will attribute in the sustenance of good life.  

· There is a need to change the perception of all stakeholders with respect to hydropower development.

· The planners should appreciate the inevitability of hydropower for its all-round contribution in the 
development of the country.

· Citizens of the country be made aware of hydropower to be as a source of reliable and clean power which 
brings the far flung areas into the mainstream of development.

· The financers should perceive this sector as the least risky and extend soft lending with longer tenures.

· The development of hydropower often faces hurdles from logistics, security, and manpower.

· There are solutions to the problems but these have to be timely and efficient.

· Apart from providing energy security, the contribution of hydropower development in providing water 
and food security must be factored into its viability strength.

· Hydropower is globally accepted as a renewable source of energy. However, in India, the projects above 
25 MW are not considered as renewable. 

· Installation of pump storage schemes in the country is a necessity. 

· Discarded mine sites can be utilized for installation of pump storage hydropower schemes. 

Shri Shwetabh Verma, Manager, PFC, delivered a key note address on “Problems and requirement of 
hydropower projects”. Major highlights of the presentation are:

Shri A.N.N. Prasad, Executive Director, WAPCOS (I) Limited delivered a key note address. Major highlights of 
the presentation are:

Prof. Arun Kumar, Chair Professor (Renewable Energy) & Professor, AHEC, delivered a key note address on 
“Ignoring the value of hydropower?” Major highlights of the presentation are:
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· Small hydropower projects are being promoted these days, however, these projects cannot 
compensate/replace the benefits of large hydropower projects. 

· Cumulative impacts of multiple small hydropower projects may have more adverse effects than a single 
large hydropower project under certain conditions. 

· States of Uttarakhand and Jammu & Kashmir have introduced tax on generating electricity from 
hydropower which creates additional financial burden on hydropower producers.

The valedictory function was organized at 16:00 hrs on 16 April 2017.  Shri R.N. Mishra, CMD, SJVNL graced 
the function as Chief Guest. Dr. S.K. Jain, Director General, NWDA, New Delhi; Shri A.N.N. Prasad, Executive 

Valedictory Function
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Director, WAPCOS Ltd.; Prof. S.K. Mishra, Executive Vice President, IWRS and Professor and Head, 
Department of WRD&M; Dr. Ashish Pandey, Secretary, IWRS were also present on the dais. Shri ANN Prasad 
discussed the importance of hydropower development for energy security. Dr. S.K. Jain emphasized the 
importance of hydrology in hydropower development and suggested to start publication of theme papers in 
Journal of IWRS on different aspects covering various sectors of water resources. The function ended with vote 
of thanks proposed by Dr. Ashish Pandey, Organizing Secretary of the workshop.  

1. Contribution of multi-purpose water resources projects should be recognized towards water, food, and 
energy security.

2. Hydropower is a technical necessity for grid stability and reliable power, and hence, it should be given 
the top-most priority to achieve energy security.

3. The declining share of hydropower is a matter of serious concern. The ideal ratio of thermal to 

hydropower that is 60:40 % be maintained for energy security.  At present the contribution of 

hydropower towards energy security is about 15%, which is very low.  

4. The hydropower policy should be developer friendly.

5. Construction/gestation period of a hydropower project is relatively high. Efforts should be made to 

reduce the construction period of a hydropower project. Further, there should be synchronization in the 

construction schedule of civil structures, power house, switchyard, and laying of transmission lines.

6. Dedicated hydropower transmission corridors must be constructed for evacuation of power from remote 

regions where hydropower is generated to the far of cities and towns where demand is high. Ultra high 

voltage transmission of power should be developed in the country to increase the energy transfer 

capacity and reduce losses.

7. Environmental as well as R&R issues must be dealt with utmost transparency and managed effectively. 

Benefit/cost ratio must consider the overall benefits as well as the cost. The project affected people 

should have a feeling of ownership towards the project. These local stakeholders can be compensated 

through revenue obtained from power generation from the project. This will also earn the support and 

trust of the local people.

Major Recommendations
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8. The project clearance process should be user friendly and there should be a single window clearance for 

fast-track development of the hydropower projects.

9. There is a need to develop a region-wise risk index for development of hydropower projects in the 

country. The index should aim to assist planners and investors in planning stage of the projects by 

identification and analysis of major issues present in a particular region which can lead to cost and time 

over-run during construction of the projects.

10. In order to mitigate the impacts of hydrological extremes and the large sediment influx, there is a strong 

need of effective catchment monitoring.

11. There should be an infrastructural support for the hydropower projects. Cost of infrastructure 

development (roads, bridges etc.) enroute to the project area should be apportioned to the user agencies 

(National, State, local or the developers) in order to optimize the cost of projects.

12. Allocation of royalty (at least a major part) in terms of free power and Local Area Development (LAD) 

etc. should be used for the project area through local bodies only.

13. Differential tariff regime should be introduced. This will increase its contribution towards energy 

security and will increase the revenue generation.

14. Tax holidays must be extended in case of hydropower projects.

15. Reassessment of hydropower potential in the existing storage and pump storage schemes should be 

carried out in a time-bound manner and the power tariff be fixed/revised accordingly.

16. Small hydropower schemes are being given more weightage in comparison to large scale hydropower 

projects, especially the storage-based schemes. However, small hydropower schemes cannot 

compensate for the benefits attribute to the large hydropower schemes, especially the storage ones. 

Moreover, cumulative adverse impact of multiple small hydropower schemes on environment can 

sometimes be more than a single large hydropower scheme of the same capacity.

17. Construction of reservoir and pump storage schemes should be promoted to match the renewable energy 

programme. Pump storage schemes are the only option available throughout the world for clean and 

environment friendly way of energy storage.

18. Developers of thermal power producers should provide for carbon sequestration to limit greenhouse gas 

emission. This will increase the tariff of thermal power and make hydropower more competitive.

19. An institutional platform should be developed for strong interface between industry and academics and 

R&D in the following areas: hydrological aspects of the catchment, sediment management, surveying 

and construction equipment, turbine coating, and reduction in transmission losses, etc.
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