Ausra; solar-thermal power 

Say "Solar," and most people think of the trendy photovoltaic panels popping up on the roofs of houses and office buildings around the country. But physicist David Mills knows that the power of the sun is best captured by gigantic fields of mirrors arrayed on the ground, which can generate enough electricity to run an entire power plant. Mills, a physicist, spent decades developing his technology—called a Compact Linear Fresnel Reflector—at the University of New South Wales in Australia. After his attempts to commercialize the process stalled, Mills, 61, thought about retiring. But two well-known Silicon Valley venture capitalists got to him first. Lane of Kleiner-Perkins and Vinod Khosla, the valley's leading renewable energy evangelist, offered Mills a $40 million investment and a top management team to get him to come to California and start over.

Last week, Ausra signed a 20-year contract with Pacific Gas and Electric to provide electricity from a $500 million, 177-megawatt solar-thermal plant under construction in California's Central Valley. The plant, which is set to go online in 2010, will be the world's largest solar installation. The blueprint is disarmingly simple. Rows of flat mirrors that follow the path of the sun are arranged in a one-square-mile grid. The mirrors reflect the sun's heat onto water-filled pipes above, creating steam that cranks a turbine in a nearby power plant. The electricity produced doesn't emit a molecule of greenhouse gas. "Big solar," as Ausra's concept is known, is especially attractive in California, where public utilities are required to get 20 percent of their power from renewable sources by 2015.

The bigger the plant, the cheaper each kilowatt-hour produced. "A field of mirrors 91 miles square could power the entire United States," Mills says. Though that field is unlikely to ever be built—strong-enough transmission lines don't exist—the emerging solar-thermal industry has sparked a land rush in the American desert. The conference table at Ausra's new offices in Palo Alto is littered with the maps of remote southwestern tracts and marginal farmland, bearing little flags where the company or its competitors have snapped up land to develop solar fields. "The hotter and nastier, the better," says Mills of Ausra's most desirable real estate.

Last year, solar-thermal sales tripled in the United States to $121 million, and demand is expected to soar as other states develop renewable power standards. With help from their venture-capital mentors, Ausra has a management team drawn from the normally change-resistant utility industry. "I don't own a pair of Birkenstocks," says CEO Bob Fishman, a former Navy engineer who spent decades in the natural-gas business before joining Ausra. "We are serious guys. And we are doing this because it's a viable business, not because it's a crusade." In other words, lots of mirrors, no smoke.

Amyris; synthetic biofuels 

The choice for microbiologist Jack Newman came down to making strawberry fragrance or changing the world. Sitting around a conference table last year at Amyris Biotechnologies in Emeryville, Calif., Newman and his colleagues were trying to figure out what to do following the success of their project to produce inexpensive anti-malarial drugs. (The project was a collaboration between the Institute for OneWorld Health, Amyris Biotechnologies and U.C. Berkeley, and was funded by the Bill and Melinda Gates Foundation.) The genetically engineered microbes responsible for their breakthrough showed tremendous promise in other areas. "We talked about flavors or fragrances or vitamins that would make a couple of million bucks," says Newman. "Then we said, 'Wait a second. A lot of people came [to the company] to change the world, so why not tackle a really big problem?"

The scientists, who met as postdoctoral fellows at U.C. Berkeley, decided to apply the knowledge they used to create their low-cost drug to develop a line of "no-compromise" biofuels. Competitive in price and performance with conventional fossil fuels, Newman says the Amyris products will cut greenhouse-gas emissions by 85 to 95 percent, making them far cleaner than ethanol. And unlike ethanol, the biofuels can be transported in existing pipelines, and can be engineered to work in gasoline, diesel or jet engines.

Amyris recently hired former BP executive John Melo, a native of Brazil, the world's largest sugar-cane producer, as CEO, and the company is reportedly talking with Virgin's Richard Branson about a future distribution network. Amyris will start test production next year and plans to mass-produce its first biodiesel by 2011. They got their start by doing good, but don't be surprised if the scientists from Amyris end up doing extremely well in the energy market of the future.

A123 Systems; energy storage 

Impressed by the 50 or so miles per gallon of the average Toyota Prius? Pop a suitcase-size battery pack from A123 Systems into the trunk and watch your newly converted plug-in hybrid shoot to 174mpg. "You fill your tank three times a year," says CEO David Vieau. The Watertown, Mass., Company has won raves in technology and investment circles by figuring out how to overcome one of the biggest hurdles in the development of the electric car: huge, unreliable, expensive—and flammable—batteries. While current lithium-ion batteries work well enough for laptops and cell phones, scientists at A123 have replaced chemical components with extremely thin layers of nanophosphate, a conductive material that makes the new batteries smaller and quicker to charge than their predecessors.

Starting next year, A123 will sell its battery to hybrid owners who want to convert their cars to plug-ins—models that you recharge in the garage overnight. The estimated price tag of $10,000 for the conversion will be too steep for most individuals, so company executives expect their main customers will be government or corporate hybrid fleets. The next step will be factory-installed battery packs in a new generation of hybrid and electric vehicles, like the Saturn Vue and the Chevy Volt, scheduled to hit the U.S. market in 2009. The company has raised $132 million in capital from leading venture firms such as Sequoia Capital, as well as from GE, Proctor and Gamble, and Qualcomm, companies eager to apply the new batteries in their products.

A123 has drawn attention from politicians as well. Last week, U.S. Energy Secretary Samuel Bodman dropped by. Earlier this year, Vieau was invited to the White House, where an admiring George W. Bush took a peek at one of the company's plug-in hybrids. "He said he had been waiting for the day that a car could go 40 miles on electricity and not be a golf cart," says Vieau.

MDI Air Car: Autos run on compressed air

   After fourteen years of research and development, MDI developed the Compressed Air Technology (CAT) engine for vehicles with significant economical and environmental advantages. With the incorporation of bi-energy (compressed air + fuel) the CAT Vehicles have increased their driving range to close to 2000 km with zero pollution in cities and considerably reduced pollution outside urban areas. 


   The application of the MDI engine in other areas, outside the automotive sector, opens a multitude of possibilities in nautical fields, co-generation, auxiliary engines, electric generators groups, etc. Compressed air is a new viable form of power that allows the accumulation and transport of energy. MDI is very close to initiating the production of a series of engines and vehicles. The company is financed by the sale of manufacturing licenses and patents all over the world. Several large industrial companies, Including Tata Motors, a leading  auto company in India , have signed an agreement with MDI.

Better PLC; vehicle power grid 

Shai Agassi was cruising along in his software career, until, he says, he was asked an "annoying" question at last year's World Economic Forum, the annual meeting of global elites: "What would you do to make the world a better place?"What came pouring out was a 21-page manifesto on the end of oil—and a business plan to remake the world's transportation infrastructure. Earlier this year, Agassi left his position as a top executive at the software giant SAP and launched "Project Better PLC" (Better Place), his company to build a network of battery-charging stations for electric vehicles. Owners of battery-operated cars will pull into a Better Place station and switch an empty battery for a charged one, eliminating one of the chief obstacles to electric-vehicle transportation: the limited travel range.

The "smart grid" Agassi envisions will also allow plug-in hybrid owners to sell their car's energy back to the grid at peak hours. This "vehicle to grid" (V2G) concept is also being studied by utility companies, including Pacific Gas & Electric and Tesla, the electric-car manufacturer. PG&E chairman Peter Darbee envisions a day when customers will become suppliers. "After you drove to your office and parked at the appropriate receptacle, you could put in a sell order like you do today with stocks, so that if the price gets to say, 14 cents per kilowatt hour, your sell order goes through and we draw power on your car."

While the development of a mass-market electric car has been slowed by battery problems, Agassi says it makes sense to start building the grid now, just as cell-phone carriers built transmission towers before everyone owned a cell phone. He plans to start testing cars next year. "If you build the network, they will come," he says. Agassi has raised $200 million in venture capital so far, and while he is so far coy about where "Better" will build its first recharging stations, he has hinted that his native Israel, where gas costs around $6.50 a gallon and government policy promotes electric-vehicle transportation, would make a logical test market. Other "transportation islands" where exorbitant gas prices and favorable government policies make the cost of battery-operated cars more competitive include Singapore, Iceland, Denmark and Japan. No matter the language, Agassi is betting on a new way to say "fill 'er up."
BlueSource: Leveraging carbon capture

If the U.S. coal-fired power industry is ever to switch to advanced, cleaner technologies, it will need an effective way to capture and store its emissions of carbon dioxide, a leading greenhouse gas. Blue Source, a company based in Salt Lake City, recently took a positive step in demonstrating a viable strategy when it started up its first carbon-capture and -storage project. Blue Source is piping industrial carbon dioxide from a natural-gas processing plant in southeastern Colorado to an undisclosed oil producer that will, in turn, pump it into an aging oil field. The result should be increased crude production and a carbon-dioxide emissions reduction equivalent to taking 70,000 cars off the road. 

Blue Source's project is innovative not technically--the company employs off-the-shelf technology--but financially: it is among the first whose business plan hinges on the sale of both the captured carbon dioxide and carbon offsets, a financial derivative generated from the emissions reduction. Analysts say that this business model could help commercialize advanced coal-fired power plants and carbon-capture technology that is languishing under weak pollution-control policies in the United States. "Its success will lay the groundwork to enable power-plant projects to go down the same route, should a more extensive carbon policy emerge," says Alex Klein, a senior analyst tracking developments in power generation for consultancy Emerging Energy Research, based in Cambridge, MA. 

Blue Source's model is viable thanks to a combination of pricey oil and cheaper carbon dioxide. The carbon dioxide that Blue Source is shipping out of the Apple Tree gas processing plant in Colorado's Huerfano County is cheap because it is already concentrated (unlike the effluent from a conventional power plant, which is diluted with nitrogen gas). The carbon dioxide is stripped off of the gas from the county's natural-gas wells, which are just 22 percent methane. Most carbon dioxide of this sort is simply vented. Blue Source installed the compressors and pipes needed to pump it to an existing carbon-dioxide pipeline 16 miles away. 

Pricey oil helps because oil producers use carbon dioxide to loosen up crude trapped underground and facilitate its flow to the surface. (Carbon dioxide that comes back up with the oil is stripped off and pumped back down.) When a barrel of crude fetches more, oil producers will pay more for carbon dioxide.

Blue Source and its backers are clearly betting that the market for carbon-dioxide remediation will continue to grow as states introduce caps on carbon-dioxide emissions. What's more, Congress is considering regulating greenhouse gases. (This has already happened in Europe, where a mandated carbon cap-and-trade program has driven the price of carbon-dioxide offsets to more than €20 [$29] per ton. Such offsets sell for just $2 a ton on the Chicago Climate Exchange.) Investment banks agree: last year, Blue Source raised $1 billion in financing through First Reserve, based in Greenwich, CT, the largest private equity firm focused on energy. 
European-Chinese 'Near Zero' Emission Coal Initiative 
The first phase of a European-Chinese partnership to nearly eliminate carbon-dioxide emissions from coal plants in China launched on November 20, 2007. 

The Near Zero Emissions Coal initiative is funded by the British government and it's intended to demonstrate technology that would capture carbon dioxide from coal exhaust and inject it underground. Climate-change scientists hope the technique, known as carbon capture and storage, will help mitigate global warming. And experts say the method is crucial in China where coal power is booming. 

"Partnerships of this sort are absolutely critical," said Elliot Diringer, director of international strategies at the Pew Center on Global Climate Change. "In the developing world, it's imperative that soaring energy demand be met with low-carbon technologies. These countries won't be able to do that on their own and it's very much in our interest to help them do it." 

By providing cheap electricity, China's coal industry has powered the country's spectacular economic rise. While many environmentalists would like to see China move from coal to wind and solar power, signs that this will happen are few. The country built 90 gigawatts of coal capacity in 2006 alone. That's more than the world's total renewable energy capacity. 

The Intergovernmental Panel on Climate Change released a 431-page report on carbon capture (.pdf) in 2005. Their projections show that the more global energy production is carbon-intensive, the more important carbon capture will be. The report said the technology could provide between 60 and 100 percent of greenhouse gas reductions. 

"We can keep about 90 percent of the carbon dioxide coming out of the stack at the end of the coal combustion process from entering the atmosphere," said Jonathan Pearce, a principal geologist working on the project for the British Geological Survey. 

And yet not a single coal plant operates with a full-scale carbon capture system anywhere in the world. That's why Pearce says this demonstration project is so important. 

"If we can demonstrate a carbon capture and storage plant (in China), it will have a major impact across the world," Pearce said. 

The Near Zero initiative has three phases, culminating in a demonstration project due to come online in 2015. The first phase, which is just beginning, will search China for geological formations suitable for CO2 storage. 

Critics say the technology is unproven and that renewable energy sources like wind and solar should receive investment priority over cleaner-coal technologies. But for now, Pearce said, coal power in China must be dealt with. 

"Yes, we need renewable, but even with the most optimistic deployments of renewable energy, it won't meet our future energy demands," he said. "And for the next few decades, the Chinese will be carrying on burning the resources they've got." 

China’s CO2 emissions from using coal are set to double by 2030, the scale of which is significant in the context of mitigating global climate change. In view of the essential role of coal in China’s energy system, it is vital to minimize emissions where coal is used. 
The British Geological Survey (BGS) attended the launch of the Near Zero Emissions Coal (NZEC) Phase 1 study in Beijing, China today. The aim of this study is to look at the feasibility of building coal fired power plants in China fitted with CO2 capture and storage (CCS). NZEC implements the vision of realizing a large scale Near Zero Emissions Coal demonstration in China as agreed at the EU-China Summit in September 2005. 

Dr. Nick Riley MBE, Head of Science for Energy at BGS said: “CCS offers the opportunity to reduce emissions per unit of electricity by 85 - 90%. Large-scale deployment of CCS in China has potential to significantly reduce future greenhouse gas emissions”. 

The geotechnical aspects of the research will involve selecting strategic sedimentary basins to be mapped for potential regional CO2 storage assessments (geocapacity), followed by more detailed assessment of sites potentially suitable for a demonstration of CO2 storage in China linked to a demonstration of CO2 capture from a coal-fired power station. A Geographical Information System (GIS) linking current and planned large CO2 point sources to potential geological storage options (source-sink matching) will be constructed. 

BGS and the China University of Petroleum (Beijing) lead the CO2 geological storage part of the study, which also includes working in close partnership with Heriot Watt University, BP & Shell (UK) and the China University of Petroleum (HuaDong), Institute of Geology and Geophysics Chinese Academy of Sciences (CAS), Tsinghua University, PetroChina, Jilin Oilfield and China United Coalbed Methane Corp (CUCBM). NZEC is funded by the UK Government through Defra and DBERR and is co-ordinated by AEA Energy & Environment (UK) and ACCA21 (China).

