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Help From Mathematicians Adds Up To Improved Operating Efficiencies, Lower Costs For Canada’s Troubled Oil And Gas Industry
Vancouver, B.C. – June x, 2004 – It only takes a trip to the gas pump to see that North American oil prices have reached their highest level in more than 13 years. And as demand for natural gas continues to outpace supply – ultimately creating higher heating and cooling costs for consumers – the need for innovation in the Canadian oil and gas industry has never been stronger.

Enter a group of Canadian mathematicians, who are taking the lead in helping to improve the state of the beleaguered oil and gas industry, and alleviate current economic pressure.  Researchers in Alberta and Atlantic Canada – part of the Vancouver-based MITACS Network of Centres of Excellence – are working closely with industry players such as BP Canada, Imperial Oil and Husky Energy to lower costs and improve operational efficiencies.

“The results of our efforts are far-reaching,” says Dr. Avind Gupta, Scientific Director of MITACS (Mathematics of Information Technology and Complex Systems), a national research network that brings together industry and academia to solve large-scale problems. “From improved imaging methods that more precisely predict the success of oil drilling, to faster, more accurate software that can determine the impact of a blast or explosion, the work of our scientists has the potential to bring increased revenues to an industry plagued with challenges,” he adds.

In Alberta, where the Western Canadian Sedimentary Basin is considered past its prime and companies have already begun to look elsewhere for additional oil reserves, MITACS researchers Gary Margrave and Mikel Lamoureux are working to increase supply and renew the province’s oil business by helping geophysicists get a better picture of what lays several kilometres beneath the earth’s surface.
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Their research project – called POTSI, for Pseudodifferential Operator Theory and Seismic Imaging – is applying high-level mathematical theories to improve seismic imaging, the process of collecting data about seismic waves (the shaking motion that occurs inside the earth), in order to better understand where buried geologic structures like oil reserves are located.

“We’re interested in the waves that go down into the earth, reflect off of things and come back up – in a sense it’s the echoes that have the information we need,” explains Margrave, a professor in mathematics and statistics at the University of Calgary who believes there are still oil and gas reserves to be discovered in Alberta. “Putting those echoes back together to form a coherent image takes a lot of mathematics and a lot of computing. Our goal is to make the end result as sharp and crisp as possible.”

With current oil reserves being depleted, industry partners like GEDCO, a Calgary-based company specializing in geophysical software, believe the POTSI project will directly benefit oil refineries and lower their operating costs by improving their odds of finding oil and gas the first time they drill.

On Canada’s east coast, work by MITACS scientist Raymond Spiteri of Halifax-based Dalhousie University, is also demonstrating potential cost savings for the oil and gas industry. An expert in numerical analysis, Spiteri is performing complex mathematical simulations designed to improve the speed, accuracy and stability of computer software used to study the effects of blasting and explosions.

“We build a mathematical model that reflects reality and then run it under different scenarios in order to draw conclusions that would be impossible to test in real life,” explains Spiteri, whose research is used to enhance detonation analysis software supplied by Martec Inc. of Halifax.  “You can imagine how many times the software needs to be run in order to properly analyse a given situation. By making that process more efficient, we can save time and that translates straight to the bottom line,” he says.
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According to Dave Whitehouse, Manager of Martec’s Combustion Dynamics Group, there are many uses for detonation analysis software in the oil and gas industry, from helping to ensure equipment is blast-proof in order to mitigate industrial downtime associated with unforeseen hazards, to performing forensic analysis of accidents in order to learn what went wrong. It can also be applied to address environmental concerns associated with blasting and small, contained explosions – necessary to prove that a company is complying with environmental regulations, for example – or to develop appropriate defensive measures in order to guard against potential terrorist threats.

“Explosions are something you have to be aware of and deal with in the oil and gas industry,” says Whitehouse, noting the MITACS research is significant since it concentrates on an area Martec doesn’t have the resources to focus on in-house. “In an industrial system like oil and gas refinery, the more you can use software to mitigate the effects of a blast, the more efficient your operation will be.”

About MITACS

MITACS (www.mitacs.ca) was established in 1999, and is one of 21 federally funded Canadian Networks of Centres of Excellence. The scientists in the MITACS network are working on 34 research projects in collaboration with 36 Canadian universities, 317 researchers, 455 trainees, and 148 partner organizations, with funding from both government and industry. MITACS leads Canada’s effort in the generation, application and commercialization of new mathematical tools and methodologies within a world-class research program. The network initiates and fosters linkages with industrial, governmental, and not-for-profit organizations that require mathematical technologies to deal with problems of strategic importance to Canada. MITACS is driving the recruiting, training, and placement of a new generation of highly mathematically skilled personnel that is vital to Canada’s future social and economic well being.
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