Written Testimony of Donald C. Langley

Vice President and Chief Technology Officer

The Babcock & Wilcox Company

Before the 

U.S. Senate Energy and Natural Resources Committee

August 1, 2007

Chairman Bingaman, Mr. Domenici, and Members of the Committee:  
My name is Don Langley and I am the Vice President and Chief Technology Officer of The Babcock & Wilcox Company.  The Babcock and Wilcox Company, headquartered in Barberton, Ohio is a provider of supercritical pulverized coal boiler technology and a leading provider of all types of environmental control equipment for the electric utility industry, as well as for the renewable biomass natural resource sector.
I am pleased to testify before you today on critical aspects of delivering carbon capture and storage, or CCS technology for the coal-based electric utility industry.  It is well recognized that the utilization of coal is an important element of a national strategy to ensure energy independence.  It is also well recognized that to achieve meaningful greenhouse gas emission reductions, a portfolio of technologies will be required, including clean coal, solar, nuclear, wind, and biomass to name a few.  The power providers also need options within each of these technologies to suit their specific needs, such as fuel.  We would advocate then that it is necessary to avoid legislative provisions that would explicitly or implicitly pick winners in this important competition.  Given certainty on performance requirements for clean coal and a clear need for CCS, a free and open market with healthy competition stands the best chance to deliver technology in a cost effective manner.   
I would start with some overview points.   B&W recognizes the value of striving for carbon neutral energy sources, understands the tasks before us to mitigate carbon emissions, and willingly accepts the challenge.  We have invested over $100 million over the last five years to develop innovative technology paths forward.  We, and other technology providers, are actively developing a variety of climate-friendly solutions for coal power plants.  While the multiple tracks require different development lead times, the commercialization trajectories are not too far out into the future.  Substantial R&D support and incentives will be needed to attain the interim goal of getting at scale, first-of-a-kind plants on the ground. By “at scale”, I mean plants capturing and storing something like one-million tons per year.  It is our opinion that the pathway forward consists of establishing these at-scale  field demonstration projects, followed by early deployment, commercial scale units with special considerations, such as incentives, all leading to a large scale rollout of clean coal with CCS.  Whether this pathway is structured by policy or allowed to occur naturally, these important steps must by completed to enable the investment required to support a large scale rollout of new technology.  We must do first things first, the large scale R&D, and not attempt to do second things first by moving directly to large project incentives for projects with high deployment risk.   It is important that policy recognize these important steps, and with appropriate policy, our industry will deliver a variety of technologies for carbon management.   That is, policy that does not pick winners and addresses first things first is crucial.
B&W is pursuing a variety of carbon-friendly technologies.  I would like to discuss two of them.  

B&W is leading the effort toward commercializing oxy-coal combustion technology for carbon dioxide capture.  Oxy-coal technology utilizes nearly pure oxygen instead of air in the combustion process which then produces concentrated stream of CO2 that can be stored geologically or used for enhanced oil recovery (EOR).  Starting this month, we  are running large scale oxy-coal tests that we privately funded at our 30 MWth R&D facility.  This work is being funded by B&W, American Air Liquide, EPRI and a group of ten interested power generating companies.  Battelle is also supporting the project with input on geologic storage parameters.  We are also conducting a feasibility study with American Electric Power to examine retrofitting oxy-coal to an existing plant; and we are working intensely with SaskPower in Saskatchewan, who seek to build a new 300 MW plant using oxy-coal combustion for power and enhanced oil recovery.  In addition to capturing almost all the plant’s carbon dioxide, the oxy-coal combustion approach also holds the promise of near zero emissions, including almost complete elimination of mercury, NOx and SO2 emissions.  Insuring that R&D programs or commercial deployment incentives are not structured to pick winners at the onset will then allow us to continue to move this technology forward, further develop the compression and storage aspects and deploy it along side other promising technologies.  We have every reason to believe that commercially deployed oxy-coal combustion systems will be cost competitive or less costly than IGCCs designs when IGCC systems are finally configured to capture CO2.  

Another area we are actively working is improving the efficiency of power plants.
Efficiency improvements pay dividends in almost all scenarios.  The aggregate efficiency of the existing coal fleet is nominally 31%.  Increasing the temperature and pressure of the steam in a combustion plant increases the power generation efficiency.  A modern ultra-supercritical combustion plant can achieve efficiencies on the order of 38 to 40%, thereby reducing CO2 output by 16 to 18% on a specific, pounds per megawatt hour basis.    B&W has set the goal and identified the technology roadmap for driving combustion plant efficiency even higher, to 45 percent, using very high temperature designs which would reduce the CO2 produced per unit of energy by perhaps 30%.  This can help our cause in two ways.  First, replacing the older, least efficient plants in the existing fleet would allow us to continue to meet energy needs with less CO2 output. Additionally, this very high temperature process in conjunction with CCS will reduce the amount of CO2 needing to be captured, lower the capital investment and the operating costs for carbon capture, benefit the overall plant economics, and justify accelerated implementation.  We have been receiving some support from the DOE for this activity as the alloy materials required must be certified for public use and will be used by all the technology providers.  To continue to develop this technology, we will need as an industry, to construct a materials test center that will conduct advanced, component based research for the shared benefit of all technology providers.  This important R&D function is worthy of funding considerations and we will be soliciting for this support in R&D funding plans.  
These are two examples of the investment B&W is making to redefine Clean Coal Technology.  We believe that MIT, as articulated in the Future of Coal report, has it mostly right with recommendations for extensive, at-scale  field demonstration projects, each of which would capture and sequester about one million tons of CO2 per year.  The at-scale project approach is the key enabling step that would lead to accelerated commercial scale early deployment projects, followed by a large scale rollout of plants with CCS.   

We need to do first things first. For example, NRDC is advocating consideration of a  proposed performance standard approach whereby, over a ten year period, 10 to 15% of the generation from coal is required to be low emitting power.  I calculate that, if this goal were to be attained by building new capacity, up to 100 new, 660MW plants would need to be built, representing an investment approaching $300 billion in today’s dollars.  This is a worthy goal as this approach would remove upwards of 400 million tons per year of CO2 from the sector emissions while still meeting rising energy demands.  My point is that to enable this type of investment, a solid technology platform must be in place and we must do the first things first.   We agree with MIT  that only $2 to $3 billion would be required to fund this large scale R&D and one million tons of CO2 per year at-scale field demonstrations.  The sooner we start, the sooner we can get to the point where we are storing carbon dioxide in earnest.  

Finally, the timing of this technology rollout and managing expectations is crucial, particularly if we are to ensure long term success. B&W believes large at-scale CCS based demonstration projects can be on the ground and operating in the 2012 to 2014 time frame.  Note that this is consistent with the DOE/EPA efforts to establish geologic storage regulations in the 2012 timeframe.  We then project that we could be ready for a large scale rollout with commercial performance guarantees around the 2018 to 2019 timeframe and offer serious carbon storage beginning in perhaps in 2020.  I understand that this timeline will be disappointing to some.   But, the risk associated with an ill-conceived or rushed initial deployment of CCS technology could result in time lost for serious storage efforts in the future and in lower storage levels in the aggregate.  We have to get the long term program right and not rush the short term learning.   We believe if we proceed in a thoughtful and deliberate way, we as an industry can and will deliver the results that move our Nation towards meaningful energy security, work towards a worldwide reduction in carbon emissions, and minimizes the impact on our Nation’s economy while contributing to international competitiveness. 

Thank you for this opportunity to testify.  
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