ETC Summary and recommendations


Energy Technology Conclave – Technology for Sustainability

Report and Recommendations

· Pages 1 to 4 describe the background, participation, programe session and key points from three main sessions, i.e., inaugural, valedictory and former presidents address

· Page 5 has brief summary of each session

· Page 6-10 onwards is a compilation of main focus of the deliberations, conclusions and recommendations.

· Members may kindly review this initial document so that we discuss and start finalsiing the report in our first meeting.


Background 

Energy Consumption is rising world-wide and so are emissions of GHGs, in particular CO2. Economic growth requires growth in energy supply that calls for new, cost effective, convenient and economically sound energy options. With sizable world population still deprived of modern living standards, balancing climate change concerns and economic development remains a big challenge. Finite nature of fossil fuels is the other side of this coin, adding energy security worries. 
It is imperative that actions are needed to address the conflicting objectives of energy security, economic growth and environmental protection; and also in resolving the conflict between these. Need of the hour is to find ways to safely continue to use fossil fuels and simultaneously develop alternate sustainable source of energy. 
It is a tough balancing act, with issues of –
· Relatively few sustainable conventional energy solutions

· Limiting water and soil pollution and reducing greenhouse gas emissions

· Difficulties inherent in bringing new technologies on stream quickly and ensuring their early uptake.
Technology development is the answer to these concerns. The availability of new technologies is going to be crucial. The scientists across the world have been working on many path braking and revolutionary technologies, which may change the very concept and process of how we generate and use energy. These breakthrough technologies will have immense impact on the business process and economies and if we can hasten the process it could translate into million of dollars saved to the economy and invaluable benefit to the environment. Concerted collaborative efforts will be needed if these technologies are to realise their potential and address the energy challenges.
It is with this focus that three leading NGOs of energy sector viz. IRADe, IEF and World Energy Council-Indian Member Committee (WEC-IMC) joined hands to organized the Energy Technology Conclave at the India Habitat Centre in New Delhi on the 13th and 14th March , 2008.
Objectives of ETC

To realize the goal of sustainable energy system, the ETC deliberated on the issues stated above with particular focus on:

· Bringing the abundance of existing technologies closer to commercial deployment (clean technologies, end-use, renewable, FBR/Thorium, etc.);

· Identifying the challenges in bringing viable medium-term technologies forward 
(hydrogen and fuel cells, solar, etc); and

· Offering a successful, cost-sharing structure for expensive exploratory research (i.e. fusion, gas hydrates, solar, etc.)

· Actualizing the vision of the Integrated Energy policy on Research and development 

Participation
It was a proud privilege of the conclave to have the blessings of the Former President of India, Hon’ble Shri. A.P.J. Abdul Kalam, who addressed the participants and shared his words of wisdom. 

The Conclave was inaugurated by Dr. Kirit Parikh, Member, Planning Commission and Shri B.K. Chaturvedi, Member (Power), Planning Commission was the Chief Guest at the valedictory session. 
Eminent energy experts including Shri Anil Razdan, Secretary (Power), Government of India, Dr. T. Ramasami, Secretary, Ministry of Science & Technology, Shri T. Sankaralingam, CMD, NTPC Ltd., Shri P.S. Bami, Ex-CMD, NTPC/Chairman, IEF and Dr. Jyoti Parikh, ED, IRADe participated and shared their views.  
The Conclave also witnessed a rich mix of experts from public and private sector and academia sharing the stage on this vital issue of energy technology for growth.
The conclave witnessed intense debate and rich contribution by experts on the challenges and opportunities for existing and emerging energy technologies while also addressing the issue of Climate Change and Environment friendly energy and ways and means for Technology Funding and Collaborative R&D efforts.
Programme
The Conclave was organized in the following five technical sessions, in addition to the Inaugural and Valedictory Sessions and Special Dinner Address:
· Energy Technology – Issues, Challenges and Opportunities – Chaired by Dr. T. Ramaswamy, Secretary, Ministry of Science & Technology.

· Existing Technologies – Increasing Efficiency – Chaired byDr. Jyoti Parikh, Executive Director, IRADe.

· Emerging Technologies –  Chaired by Shri T. Sankaralingam, Chairman & Managing Director, NTPC Ltd

· Climate Change and Energy Technology – Chaired by Dr. S.K. Chopra, Former Special Secretary, Ministry of New & Renewable Energy

· Synergy in Technology Funding and Combined R&D Efforts – Chaired by Shri C.P. Jain, Former, Chairman & Managing Director, NTPC Ltd
Inaugural Session

Dr. Kirit Parikh, Member, Planning Commission in his Inaugural Address focused on the finite nature of fossil resources and therefore the need for technology of effective supply and demand side technology development for extending the availability of these resources. He also emphasised on the need to develop technology for all renewable and non conventional energy sources. Dr. Parikh highlighted the salient features of the Report of the Integrated Energy Policy Committee as applicable to energy technology development and the need to develop a Blue Print of Action for implementation.

Special Address

Hon’ble Shri A.P.J. Abdul Kalam, former President of India presented his views at the Special Dinner Address with the theme ‘Three Dimensional Approach to Energy Independence”. He suggested that the energy researchers should realign their research and development contribution for generating commercially viable technologies for solar energy, wind energy and nuclear power plants and production of bio-fuels both ethanol and bio diesel sufficient to substitute at least 20% of fossil fuels. He emphasized on intensifying research on Carbon Nano Tube based solar cells for higher efficiency. He also suggested the automobile manufacturers to work with oil companies to developing engines that can be run on 100% bio diesel; and on undertaking work on increasing the cetane and octane number of bio diesel and ethanol using molecular engineering methods.
Shri Kalam also suggested that the energy Technology Conclave should submit comprehensive recommendations for leading India to become energy independent by the year 2030 for discussion and approval by both Houses of the Parliament as Energy Independence Bill. He also suggested that intensive lobbying be undertaken with the parliamentarian for achieving this goal. 

Valedictory Session
Shri Pradeep Chaturvedi, Chairman, Indian Association for the Advancement of Science presented the Report and the Conclusions and Recommendations of the Conclave. Shri T. Shankaralingam, CMD, NTPC Ltd presented an overview of the Conclave. 

Shri B.K. Chaturvedi, Member (Power), Planning Commission emphasized that in the business as usual scenario the energy need will continuously grow and the import component will increase from the present 50% to 65%. Whereas growth needs increase in energy consumption, climate change considerations need reduction in energy consumption. Efficient energy use should be strictly followed for which a National Task Force (or some other body) should be set up with a specific time frame, to lay stringent norms for efficiency in energy use and strict adherence. Bio fuels are emerging as a strong contender creating a threat perception to food. Interoperability between food and fuel is important and there is a need to focus on agricultural technology for this purpose. Industry Academia interaction through industry fund support can be an effective way forward. Energy has to be tackled in a holistic manner and energy technology will play important role. Nobody can talk about rate of return on R&D activities. The focus has to be on long term investments.    
Shri J.K. Mehta, General Manager, WEC-IMC presented the Vote of Thanks
Session Summaries
· Energy challenges & opportunities

The session focussed on “no alternative to fossil fuels” for at least next few decades Attention was drawn to associated concern with climate change and need of reorientation of approach in view of Bali Summit. The highlighted issues included-

· Manage climate change through mitigation/ adoption 

· Funding for tech Development-but commercialization of potential, a must

· Challenges of power sector programme implementation

· New technologies that are India centric- well defined road map for the same

· Focus on climate based technologies & funding accordingly.

· Research should focus on global R&D-especially in the developing countries (scientific man power institution as finance availability)

· Existing & Energy Technologies
There are no simple or single solutions to Energy Security. These sessions focussed on need of improving efficiency of the existing technologies, introducing the new technologies quickly and have concerted initiatives in futuristic and energy technologies. The discussions focussed on –

· Focusses on DSM and supply side and where industry initiative would be useful

· Incentives from this approach

· Energy Efficiency programme is the only that saves and energy lower carbon emission at the same time

· Carbon recovery from sludge at conversion into energy can recover upto 4%

· Initiatives in petroleum sector

· Role of materials and Nano technologies especially for photovoltaic

· Right remunerative employment opportunities for research, scholar to attract talent

· Climate Change and Energy Technology

This session focussed on clean coal technologies and CCS. Secretary, Power Mr. Anil Razdan had a world of caution for all the participants with reference to storage of CO2. He insisted that we must focuss on carbon fixation and not storage, which may have catastrophic consequences in case of a large scale leakage. The other technique of sequestration was discussed, which included-

· Clean technologies – CCS/CBM

· Bio sequestration

· Overall renewable energy programme

· Geological sequestration

· Synergy in tech funding & Combined R&D efforts

This session had experts speaking of various issues concerning financing and investing to R&D projects. Various models were discussed and discussion on also made reference to economic viability of such projects. Various issues that were deliberated included-

· India left without few options- high credibility gives an opportunity to acquire funding

· 500 B carbon energy market-but

· Private investment and venture capital chasing renewable energy

Conclusions and recommendations:
The Conclave focused on the following thrust areas:

· Establish, by Act of Parliament, National Energy Fund (NEF) to plan and manage energy technology financing 

· Promote private and public sector companies to create their own facilities by enhancing their expenditure on R&D through tax incentives 

· Prepare a National Plan for Energy R&D and launch Collaborative Research and Development in all stages of the Innovation Chains to reach a targeted goal of expanding the present day technological efforts to a final stage

· Identify where NEF could provide R&D funding in support of application, innovative new ideas, fundamental research etc to researchers in different institutions, universities, organizations and even individuals working independently

· Develop ‘Centres of Excellence’ in energy research in academic institutions, at all levels

· Identify, promote and develop new financing mechanisms like venture capital funds and other commercial resources aimed at promoting joint R&D Projects

· Technology Development and Deployment to stop increase in GHG emissions and to manage climate change effects

· Active participation in International Technology Partnerships, such as CSLF, EU commission and others.
· Accelerate Public-Private Partnership
· Manpower development for energy technology activities.
· A few priority areas can be identified and pursued in mission mode so that experts from several disciplines can realize the targeted outcome.

Following Conclusions emerged from the Conclave:

1. Energy technology development should be accelerated with short term, medium term and long term vision. Economic competitiveness calls for use of the latest most efficient technology of production and use in new plants and equipment. Dependence on imported technology does not serve national interests fully. Indigenous R&D should be promoted through focussed Vision, Policy and Funding. 

2. R&D is not a revolutionary mechanism, but an evolutionary mechanism that takes time and needs patience. In the present day scenario, technologies of incremental growth do not sufficiently serve the purpose. Energy sector technologies need continuous improvements (some need gradual improvement and some need break-through) to update the energy infrastructure.

3. Energy R&D should be planned and executed in the spirit of the recommendations of the Expert Committee on Integrated Energy Policy. The thrust areas for research should conform to those identified by the committee.

4. An Action Plan (Road Map) for implementation of the recommendation of the Expert Committee on Integrated Energy Policy (IEP) should be developed and presented to the government for immediate action. Such action will involve multiple ministries and will require clear demarcation for their contribution and involvement. IEP has laid out goals of socio-economic growth and corresponding targets till 2031 and beyond. To reach these, R&D strategies are also illustrated. The question is how to carry them out, who should carry it out and how to monitor the progress. 
5. The fossil energy sources are expected to continue their dominant role in India’s energy supply chain. Coal will have the prime place because of the and global local availability. It is therefore necessary that the clean coal technologies are pursued vigorously. 
6. Bali Action Plan has focused on all countries taking premptive action to reduce emissions due to energy use. The CDM outlook will also change in time. However, focus on mitigating and adaptive technologies has opened up more possibilities of getting benefits of CER trading by developing cleaner technology options. Future course of technology development should factor in this aspect and use futures trading as a source of R&D funding.
7. A Blue Print for Action based on comprehensive recommendations of the Conclave should be prepared for leading India to become ‘energy independent’ by the year 2030. This should be made available for discussion and approval by both Houses of the Parliament as Energy Independence Bill. advocacy should be carried out with the parliamentarians for acceptance of the recommendations. 

8. Energy researchers should realign their research and development contribution for generating commercially viable technologies for solar energy, wind energy and nuclear power plants and production of bio-fuels both ethanol and bio diesel sufficient to substitute at least 20% of fossil fuels. Research on Carbon Nano Tube based solar cells for higher efficiency should be intensified.

9. Energy efficiency holds the key to effective energy availability. Appropriate Policies and implementation plans should be developed for laying down stringent energy use efficiency norms and its effective implementation through incentive schemes and punitive measures. Energy efficiency is the only sure way to reduce energy consumption and reduce emissions at the same time.
10. Government should consider providing financial support for collaborative R&D initiative and energy technology development on a sustained long term basis by creating a separate National Energy Fund.

10.1 National Energy Fund should be an Autonomous Body set up by an Act of Parliament. The Board will include government, public and private sector and nominees. NEF will create Fund out of contributions from the government and other public and private bodies. It should have specific structural wings to support R&D on various energy sources like fossil fuel, nuclear, renewable etc on mission mode.
10.2 NEF should be single window clearance for energy technology development projects funded by the government. 
10.3 NEF should create a centralized facility for all energy technology projects being undertaken in the country and create a data base in the public domain to provide all information on all projects in the energy sector. This will avoid duplicity of work and more effective utilization of public finds. Social audit so conducted will also give more confidence to the public in the work done with the public funding.
11. Technology development should be focused on India-centric energy sector needs with an orientation for commercial viability of developed technologies. 
12. Joint Industry-Academia research should be focused with funding under Venture Capital Funds. Enabling procedures should be evolved for promotion of such efforts.
13. Energy technology development should focus on life style changes and introduction of holistic technology packages that are relevant and efficient, especially those related to the domestic sector.

14. Manpower development of energy sector R&D will require focus on undergraduate and post graduate levels through incentives and scholarships. Such identified manpower should be nurtured on a long term basis. Appropriate packages of salary and incentives should be developed to motivate bright students to choose this as their carrier. 

MAJOR RECOMMENDATIONS OF ENERGY TECHNOLOGY CONCLAVE

1. Keeping in view the international scenario on energy viz. rising prices of fossil fuel, concern for climate change, galloping demand for energy especially the petroleum products and Electricity, India Centric emerging technologies have to be concentrated upon. In this respect energy technologies focussed on coal, Nuclear and Renewable (Solar, Hydro and Wind) have to be concentrated upon and strategies developed thereupon. While doing so emphasis on low carbon strategies have to be paramount as coal would continue to be main fuel and the source of power till mid of the current century.

2. Coal based technologies:

The recommendations of the conclave on coal based energy technologies cover both the efficient use of coal for power generation as well as coal gasification.

2.1 Technologies connected with raising the thermal cycle efficiency, coal washing, better capture of particulate & other emissions, improved coal burners to reduce sox and nox etc.  are relevant in the near and medium term for India where coal is the major source of Power generation . Concentration on these technologies would improve the low efficiency levels of existing Thermal Power Plants. Govt. could come up with the guidelines for improving the efficiency of existing power plants wherein specific coal consumption and efficiency parameters should be fixed. In fact wherever improvement is not possible in very old power plants with a low PLF, a policy of retiring / scrapping them should come in instead of spending funds on their R&M for marginal improvements.

2.2 For new thermal power plants, policy encouragement should be given by way of fiscal – incentives to those who set up large power plants – say above 500/600MW unit rating – with supercritical / ultra supercritical technology using washed coal. These incentives should be available for any rating power plants where thermal cycle efficiencies for coal based power plants with ultra-supercritical parameters could be up to 48%.

2.3 In-situ coal gasification is anther technology suited for Indian Conditions R&D funds and its development should be encouraged.

2.4 Integrated gasification (coal) combined cycle (IGCC) technology though talked from a long time need to be progressed by setting a number of IGCC plants to prove on Indian coal for commercial exploitation.

2.5 Coal based technologies especially suited to low grade / high ash content Indian coal needs to be encouraged by utilities. In this category are atmospheric fluidised bed boilers and circulating fluidised bed boilers for which Indian coal centric efforts, including R&D, are needed to raise the unit size of CFBC boilers for commercial operation. Where as India has 125MW CFBC boilers, out side 300Mw CFBC boilers are working and a 440Mw CFBC boiler is being planned in Poland. The CFBC technology is also suitable for supercritical parameters and is a promising technology for low grade Indian coal and needs fiscal policy encouragement.

2.6 All clean coal technologies – still at R&D stage or matured for commercial implementation – should be encouraged by way of provision of funds & expert manpower needed to succeed as part of Indian – Centric Technology with focus on Indian Coal

3. Renewables : 

Solar Power was identified as the most potent source of future energy for a sun washed country like India. A number of R&D projects to make solar energy device more efficient and affordable is in progress. However Nano technology solar cell is such a technology being developed by Academic institutions which needs to be encouraged by way of

· Providing more funds

· Support from Industry

· Supporting the expert manpower beyond their academic association with the project to further R&D development projects in the area where basic knowledge has been gained. This has twin benefits – of utilising the knowledge gained and continuing the R&D to take the Project further.

4 Nuclear:

The conclave recommended Nuclear as one of the most potential sources for future to be encouraged by supporting the inhouse  3 phase development programme as well as by India becoming part of NSG to access other Nuclear Technologies & Uranium to sustain the large power addition in future. The conclave recommended private investment in Nuclear field for which Atomic Energy Act and issues related to liability etc. needs to be resolved as Nuclear Energy could be as significant as coal in the Indian context of Energy Security.

5.
R&D and its future w.r.t. Energy Technology


India has to decide where it wants to position itself energy technology wise in future keeping in view its own fuel resources. Accordingly it has to finalise a vision – Mission – Action plans for the future. Keeping in view the diverse fields & expertise required for the large basket of energy technologies an integrated group of R&D institutions needs to be constituted alongwith their own & Govt. of India funding to take the R&D towards the set direction & goal.

6.
Time Frame
Ultimately the action plan for various energy technologies have to be broken in time segment of short, medium & long term in order that efforts materialise into fruitful implementation. An expert group covering organisations like WEC-IMC, IEF, IRADE, DST / GOI etc. should be formed to draw out the plans & funds required alongwith institutional arrangement suggested for implementation.
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