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Introduction
The message that we have not inherited this planet from our parents but borrowed it from our children has been repeatedly flashed at us.  Today Green house gas emissions are at their highest level in the last 800000 years and the annual growth rates are increasing. According to the US Government, atmospheric CO2 levels jumped 0.6% (or 19Bmt) in 2007 and CO2 levels have risen substantially in 2008. The onus is therefore on us to ensure that when the time does come to pass on the baton to the next generation, we are in a position to say that the environment is cleaner than it was when the present generation took over. There is therefore a major onus on us to address the following on an urgent basis: 

· Overcome energy poverty

· Enhance the quality and reliability of delivered energy

· Minimize the negative environmental and health impacts of energy development 

The recent release of the report of the International Panel on Climate Change and its widespread recognition are pointers to the immensity of the task that lies ahead. No longer are we restricting ourselves to the task of mitigating hazards to public health-the ambit has now broadened to encompass virtually all spheres of our lives.

Looking at the Hydrocarbon processing sector, what emerges clearly is that change and challenge are factors that it needs to tackle on a constant basis. This sector has always been at the forefront of addressing environment related issues and would continue to play a key role to meet the following objectives: 
· Reduction of emissions in industrialized countries by about 5% in a decade

· Enhancement of energy efficiency

· Creation of a Clean Development Mechanism to encourage projects in developing countries leading to emission reduction units

. 

India-the energy scenario
In order to meet the requirements of rapid economic growth, India needs to ensure sustained energy supply and to improve the quality and reliability of the energy being provided. This is no small task as the primary energy source over the next two decades and beyond will continue to be fossil fuel based. The report of the expert committee on Integrated Energy Policy indicates that this situation would prevail irrespective of the thrust given to development of alternative sources of energy.  
For a country like India to graduate from a developing to a developed nation, the growth of industry and energy consumption is a necessity.  Unless steps are taken to ensure that this growth is accompanied by the availability of cleaner and reliable sources of energy, the concept of employing green technology would not have achieved its objective.

Fuel Quality Issues
The growing demand for energy implies that oil and gas will contribute to play a major role in meeting the energy needs of the country in the future.  Refining capacity is expected to increase from about 149 MMTPA at present to above 240 MMTPA by the end of the next plan.  Presently Motor Spirit and Diesel attract the major attention of environmentalists and end users from the view point of view performance and compliance with emission stipulations but the day is not far off when fuel oil will also come under this ambit. With the expected processing of heavy and sour crude oils expected to gain prominence in the long term and the need to maintain a healthy bottom line in refinery operations, the focus is likely to be on the following areas:

· Upgrades and revamps to produce high volumes of ultra clean fuels.
· Refinery-petrochemicals Integration

· Adoption of non traditional; petrochemical production methods

· Use of feeds derived from bio feed stocks to produce clean fuels and chemicals in refineries

· Energy management to reduce GHG emissions

· Use of gasification for power or multi generation

Technologies are readily available to tackle the challenge posed by the contaminants in the constituents of the products mentioned above.  Depending upon the quality of feedstock and the end product specifications, the severity of the processes can be adjusted to meet the desired objectives.  While these processes lead to products which provide enhanced performance and reduce emissions at the point of consumption, they do generate liquid as well as solid wastes which need to be disposed of in accordance with prevailing codes and regulations. Since these processes involve Hydrogen addition, there is a need to install Hydrogen production capacity, which is primarily based on steam reforming of Natural Gas or Naphtha. This leads to high emissions of Carbon Dioxide-a major contributor to GHG emissions. Just to illustrate, a 120000BPSD refinery with a Delayed Coking Unit and processing facilities to maximize middle distillates,with the products complying with Euro III/IV specifications, could emit up to 0.35 Tons of CO2 per Ton of crude processed. Almost two thirds of this comes from the Coke based power plant and steam reforming unit for Hydrogen.  The challenge therefore is to:
· Identify cheaper and cleaner sources of Hydrogen
· Utilize refinery/petrochemicals integration, pinch analysis and Hydrogen recovery to optimize incremental Hydrogen generation capacity.
· Develop more active catalysts with higher cycle lengths and ultimate life so that solid disposal problems are minimized.
· Develop and apply carbon capture and sequestration technology to address the issue of penalties on CO2 emissions, should they become applicable in future.
Green House Gases Abatement

There is a legitimate concern that emissions of Carbon Dioxide,   Methane and other “Green house” gases (GHG’s) resulting from human activities may lead to global warming, causing adverse shifts in climate patterns and weather conditions.  The Kyoto protocol has attempted to address these issues.  How effective this will be in providing a long term affordable global approach to achieve CHG reductions by 2008-2012 needs to be seen, but the petroleum industry has intensified voluntary efforts to reduce GHG emissions.  Such actions are economically prudent because they

· Lower Energy Costs – it makes good sense environmentally and economically to use energy more efficiently and simultaneously reduce or eliminate GHG missions.

· Extend the worlds energy resources

· Meet and beat the competition to provide better product quality

· Meet rising expectations for new products, new technologies.

Together these steps will make an important difference in limiting green house gas emissions from petroleum companies and their customers.  There is a need to educate the customers about the quality and efficiency of the energy sources they use.  Customers must realize that using a litre of petrol or a cubic metre of natural gas translates into more GHG’s than producing these forms of energy.  Providing customers with the information they need to better understand the issue of global climate change and how they can play a role in managing their energy use wisely would contribute meaningfully to addressing the world’s climate change challenge.  Optimization of CO2 emissions presents refiners with a real challenge, particularly where emissions trading schemes have been introduced. Some of the areas in which a charge for CO2 emissions can drive changes in refinery operations and even in the actual configuration selected for the refinery may involve a combination of the following:

· Efficiency Improvement

· Crude and fuel substitution

· Residue upgrading

· Hydrogen production

· Carbon sequestration

· Modeling CO2 in LP

Alternative Fuels

The steps taken by the US alternative fuelled vehicle (AFV) industry have been detailed in an Alternative Energy Update Report published by the US Energy Information Administration. The indications are that:
· Propane vehicles will show slow but steady growth

· Natural gas vehicle use is expected to show continued strong growth

· Ethanol usage will depend on a large extent on making the cost of Ethanol competitive with gasoline and building an infrastructure to support E85 fuel

· Methanol is likely to find more application as the preferred energy source for fuel Cell vehicles.

The need for alternative fuels has been recognized in India as well and a beginning has been made by promoting the use of Compressed Natural Gas (CNG) for use in taxis as well as city transport systems.  The share of NGV’s in India should increase given the steps being taken to ensure a reliable supply of natural gas.  In order to promote the use of natural gas as an automotive fuel it will however be necessary to develop the requisite infrastrcture starting from LNG terminals, vapourisation, compression, distribution network and establishing refueling stations all over the country.

Bio Diesel
The US Department of Energy (DOE) designated neat Bio Diesel as an alternative fuel.  Biodiesel can be used in pure form or blended with petrodiesel in any ratio for use in compression ignition engines. Vehicle engines running on bio diesel produce less particulate, smoke, Hydrocarbon and Carbon Monoxide emissions than conventional diesel engines without any give away in engine performance as compared to petrodiesel.  Bio degradability, non toxicity and higher flash point also make it safer to handle.  A potential for exploiting this resource exists in India. There is a need to look at the flip side as well. Opinions have been voiced that besides the issues related to “food versus fuel”, bio diesel may actually not be as environment friendly as originally envisaged. Another issue is that bio fuels are competing for water resources, which could negatively impact areas where water is scarce or droughts are common.
Conclusions

There is a need to preserve and improve not only the ambient air quality but also to address problems related to liquid and solid waste generation as the requirements of performance and environment get progressively stringent while energy demand continues to increase the corporate sector can take the lead in demonstrating its commitment to meet these objectives on a global basis.  The areas, which need to be explored and exploited include

· Development of affordable and reliable sources of Hydrogen

· Application of Bio Desulphurisation

· Bio mass based energy

· Increasing customer awareness about the quality and reliability of energy 

Energy security and GHG cuts can be achieved simultaneously, bit at a cost. Whether it is the processing of heavy oils or oil sands or the gasification of coke, coal, biomass-there will be a significant amount of CO2 release. Unless governments step in to offer financial incentives for CCS and other emission abatement technologies, energy firms may have to invest in these technologies on their own. The major challenge is to develop cheaper technology to support the practice of capturing and storing the greenhouse gases from refineries and utilities. A combination of growing environmental concern and further development of new energy technologies is creating a significant role for renewables in the world’s energy mix. In the long run, we could be looking at a scenario in which hydrogen derived from the splitting of water using nuclear energy becomes the primary energy carrier.  Technological options are available all it needs is a will to take them to fruition with the involvement of the policy makers, technology suppliers and end user by a programme of incentives, subsidy and education.   

