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 Dynamics of Energy Independence 
“Small aim is a crime”

I am delighted to participate in the inauguration of National Seminar on India’s Economic growth and Environmental sustenance organized by Petroleum Federation of India for celebrating the World Environment Day. My greetings to the organizers, planners, oil industry leaders, educationists and researchers participating in the seminar.  I was thinking what thoughts I can share with you.  I have selected the topic “Dynamics of Energy Independence”. 
The crude oil price per barrel in the international market has already touched US $136. The impact of this situation, both short term and long term is of concern for consumer, government, technologists and many stakeholders in different sectors. Inputs with “out of the box solutions” to decision makers from organizations like PetroFed with active interfaces with oil industry, government, regulatory authorities, public and representative bodies will be essential. 
National Scenario 

With our economy growing at 9% per annum, India is heavily dependent on coal for about half of its primary commercial energy requirements with the other half being dominated by oil and gas put together. The Indian hydrocarbon industry is currently passing through a challenging phase. Increasingly stringent environmental regulations and soaring crude oil prices have thrown up both challenges and opportunities to the Indian oil industry.  Exceptionally high crude oil prices in the international market and an almost stagnant domestic crude oil production have caused a drain on country’s foreign exchange reserves. The Government has to commit itself in mitigating these challenges. Since, the seminar is being organized by PetroFed, I would like to restrict my remarks to oil sector.
The crude oil requirement for India for the year 2008-2009 is projected to be 120 MMT (Million Metric Tonnes) which will go up to 140 MMT in the last year of the 11th Plan. Out of the present consumption of 120 MMT, the indigenous availability is nearly 30 MMT and the rest is being met through imports. How do we handle this situation? Our aim should be to reduce the overall import by 2011-2012, this can be achieved through multi pronged strategies: 

(1) Work on alternative fuels and realize at least 10% blending before 2011-2012. 

(2) Work on emulsification of diesel with water and realize reduced dependence on crude for generating diesel.  

(3) Work on power plant for vehicles which will accept emulsified fuel for its operation. 
(4)
Work on energy independence. 
Emulsified Fuels 

Stringent emission norms beyond Euro IV are being implemented in abroad now. Experience with several vehicles suggests, that mere use of Ultra Low Sulphur diesel for emission, control the Oxides of Nitrogen and particulate do have difficulties. Emulsified fuels with reduced particulate and Oxides of Nitrogen emission along with fuel saving are now implemented in most of the developed countries. In India, we are now successfully burning in a boiler in an industry emulsified diesel fuel with 25% water straight away saving 25% of the diesel fuel. The emulsified fuel costs 20% cheaper than the diesel fuel. If one such small boiler using emulsified fuel can save 40 litres of diesel in a day and equivalent amount of cash spent on the fuel, it is essential to think about the huge fuel savings and the cost benefits for over thousands of boilers and several external fired equipments running with oil in India. The savings for the country in oil import bill will be over 20% from the present level. While combusting emulsified fuels for industrial firing needs no modifications, it needs encouragement and educating the users. For automobile applications, R&D Institutions of automobile industry have to work with the academic institutions to develop on demand emulsification system which will deliver emulsified oil to the engine after the initial startup with diesel or petrol. It is better to take up modification of diesel engine at the first instance, since 75% of the oil consumptions is for diesel vehicles.  When we have the design for 25% emulsification, we will be able to achieve at least 20% saving of oil. Broadly, since 90 MMT out of 120 MMT is used for diesel production, the saving could be to the extent of 18 MMT through this route. PetroFed should take the initiative and create a consortium of oil companies, research institutions, educational institutions and industry.  This will enable finalizing the design of on demand emulsification system, standardization the system for different applications, organizing intensive testing and evaluation of the system and preparation for quantity production by industry, so that modifications to automobiles and static diesel power plants could be carried out in a phased manner. Such an approach will enable oil sector as a whole to save at least 18MMT of oil by 2012 and the proportional saving in foreign exchange. 

Next area of research, development and production is on ethanol for blending with petrol and bio-diesel for blending with high speed diesel. 

Ethanol  


Government has already got a policy of blending 5% ethanol with petrol. Also, in the next phase, the plan is to blend 10% ethanol. The country has capacity for producing nearly 10 MMT of ethanol. A large part of this capacity is being utilized for producing alcohol for supply to liquor industry. The main issue is pricing of ethanol which is not attractive enough. With the present cost of crude oil, there is a need to review the entire situation and embark on realistic pricing so that the sugar companies and growers will have adequate incentive to produce ethanol.  Here, I would like to point out the recent government decision to enhance the procurement price of wheat that has resulted in increasing the wheat output considerably by our farmers. We should draw certain lessons from such experiences and implement changes for overall economic upliftment of country. This singular action of facilitating availability of 10% ethanol for blending will result in reducing the crude requirement by 3 MMT assuming that 25% of the crude is used for petrol purposes. 
Innovative Jatropha farming  

Few months back, I met Dr. DN Tiwari, former Member of Planning Commisison, who has done excellent work in Jatropha area in Chattisgarh state. Under his leadership, a team has worked near Allahabad and converted 735 hectares of waste-land into Jatropha producing land leading to earning of rupees fifty thousand per hectare. Also, the village has realized energy independence through the use of bio-fuel. The villagers do not use kerosene for cooking or petrol/diesel for running their generators and jeeps. Jatropha cultivation has also been used as a heat shield for banana plantation during summer. Thus, through innovative use of Jatropha, social, economic and environmental security has been realized by the 735 farmers in a village. It is a small sample but has big revenue potential. 
Research, Development and Production of Jatropha Plantation for bio-fuel 
India’s waste land is spread in different regions with different climatic conditions and also falls in the category of rain fed or irrigated land. There is a wrong idea that bio plants will reduce food grain production. It is not true for India since India has nearly 60 million hectares of waste land. To cater to waste land with variety of soil and climatic conditions, research is required to determine the particular plant variety which will give the maximum yield of Jatropha seeds for a given soil condition, and maximum yield of oil from that particular seed. Also, research is required to find varieties of species and hybrids which will start yielding Jatropha seeds early, say, within a year, and also with higher yield per plant. Based on this research, seed farm or stem farm are required to be created for each state and the selected proven seedlings or seed must be provided to the farmers along with the know-how on the number of plants and pattern to be used per hectare, preparation of soil prior to plantation and the right time  of planting the seeds. Later, farmers should also be advised to use the right type of fertilizers and organic pesticides including pruning methodology and the periodicity. Also, the farmers should be given advice on friendly intercropping plants which can co-exist with Jatropha and provide enhanced revenue to the farmers.  Finally, it has to result in establishing a number of high yield Jatropha seed banks in the country.  
Research, Development and Production of High Cetane Synthetic Diesel from Algae

Specific strains of algae have established to yield 150 times more oil than seeds in much less area with less water requirements. Algae can be grown in all places in modules of troughs, ponds and also in brackish water. Oil extraction from algae is a carbon neutral technology as the green house gas carbon di oxide and oxides of nitrogen are consumed for the algae growth while it releases oxygen to the air. Global warming gas emissions from the refineries, power plants, cement plants can be nullified with algae cultivation and extraction of bio-fuel and for securing carbon credits for the country. Some of the Indian patents are being used by European countries pioneering in bio-fuels to upgrade the biofuels from the vegetable seeds and also from algae into second generation High Synthetic Diesel having cetane index above 80 along with good cloud point and excellent combustion properties on par with diesel fuel from Fisher -Tropsh process at much reduced cost than the petro diesel. This fuel can also be used as an emulsified fuel to further reduce the cost. High Cetane Synthetic Diesel could be used as a Cetane Improver additive to improve petro diesel properties at much reduced costs without costlier refinery process and without the need to spend more energy in the refineries. 

Bio-fuel for energy independence and strengthening rural economy  

Cultivation of Jatropha and Algae for bio-fuels will make the farmers and the rural citizens to enhance their earnings and their lifestyle. This will improve the rural economy with great employment potential with improved per capita income with other associated benefits for the nation. Recently, I saw a news report that Oil companies are joining together and investing 600 million dollars in Brazil for production of ethanol. I dream that oil PSUs in India will join together and invest one billion dollar in India for producing bio-diesel from Jatropha from plantation to esterification. Also, there is a need to review the pricing policy of Jatropha seeds as well as bio diesel to make them attractive to the farmers and producers of bio diesel as in the case of ethanol. This action will result in reducing the import of crude by around 9MMT per annum. 

Crushing and Esterification

Some of our agricultural universities have developed small sized bio-fuel plants and technology is available for 600 litre per day production. There is a need to scale up these plants further and produce standardized plants in the range one to five tonnes per day capacity for installation in different regions. Also, there is a need to identify plant manufacturers who can produce quality standardized plants in different regions across the country and also undertake trouble free maintenance of the plant. PetroFed should facilitate indigenous design and production of cost effective, high efficiency, seed processing, crushing and esterification plants for commercial availability including exports by a consortium of industries. In bio-farm region, it is essential to empower small scale industry to establish esterification plants.    

Efforts in this direction will help the industry with fabrication of plants and increased industrial activity leading to employment potential for the skilled technicians and engineers. At the same time, energy intensive industries like sugar, distilleries, cement plants, power plants etc. will also be benefited with alternate fuel availability for their full or part of operation requirements at economical costs, thus reducing the import burden of oil. 

Automobile Manufacturers

It has been reported that some four wheelers, trucks and heavy vehicles have been run fully on bio-fuel without any change to the automobile power plant. In other cases, successful tests have been conducted in running cars to specified distance with 10% blending of bio-diesel. There is a need for PetroFed to work with automobile manufacturers in partnership with Universities to carry out research for determining the optimal blend of bio-fuel without modification to the engine or the modification required for the engine for 100% utilization of bio-fuel.  Also, there is a need to work on improving the cetane value and octane value of bio diesel and ethanol, so that we could use these fuels without any change of automobile power plant systems.  
Creative Leadership
Today, the energy sector as a whole and the petroleum sector in particular is in a critical phase. The demand for energy is continuously increasing and the petroleum sector is attempting to find a solution by enhancing the availability through import growth. The need of the hour is to find the solution outside the sector by the country graduating from the goal of energy security to energy independence where the need for dependence on fossil fuel will be progressively reduced. 

Dear friends, I have seen three dreams which have taken shape as vision, mission and realization. Space programme of ISRO (Indian Space Research Organization), AGNI programme of DRDO (Defence Research and Development Organization) and PURA (Providing Urban Amenities in Rural Areas) becoming the National Mission. Of course, these three programmes succeeded in the midst of many challenges and problems. I have worked in all these three areas.  I want to convey to you what I have learnt on leadership from these three programmes. 
1. Leader must have a vision.  

2. Leader must have a passion to transform the vision into action.  

3. Leader must be able to travel into an unexplored path.  

4. Leader must know how to manage a success and failure.  

5. Leader must have courage to take decision.  

6. Leader should have Nobility in management.

7. Every action of the leader should be transparent.   

8. Leader must work with integrity and succeed with integrity. 

For success in all the missions, it is essential to have creative leaders. Creative leadership means exercising the vision to change the traditional role from the commander to the coach, manager to mentor, from director to delegator and from one who demands respect to one who facilitates self-respect. For a vibrant oil sector, the important thrust will be on the generation of a number of creative leaders who will pioneer the promotion of energy independence of the nation. 

Conclusion

The energy scene in the 21st century is going to see a major shift.  Very soon, oil and gas will see their finiteness.  It is high time that we realize this factor and work towards the fuel of the future.  I suggest that the PetroFed should think now about facilitating research in the development of alternative futuristic fuels. What we are looking for is nearly 25% reduction in annual requirement of crude oil that is around 20 Billion dollars at the prevailing market price. To achieve this type of saving, we must be prepared to invest at least 2 billion dollars and also deploy the entire national research, education and industrial resource both in public and private sector for realizing this mission in time. Apart from financial saving, the results of research and application will make the environment more clean by reducing carbon-di-oxide and sulphur content in the atmosphere. Ultimate goal has to be energy independence for self-reliant, clean and cost-effective fuel availability to the country. 

With these words, I inaugurate the National Seminar on India’s Economic Growth and Environmental Sustenance. My greetings and best wishes to all the participants of this seminar success in their mission of realizing and inverse relationship between development and utilization of fossil fuel essential for building a clean green environment for the posterity. 

May God bless you.
Dr. APJ Abdul Kalam
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