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The Climate Change Challenge
	John O'Donnell haunts governors' and senators' offices.  He tells a rural Nevada county commissioner about all the good jobs solar power plants will bring.  O'Donnell’s journey began over two years ago, when he heard a talk by Nobel laureate Steven Chu, director of Lawrence Berkeley National Laboratory.  "Chu said that everything you've heard about climate change is wrong.  It is much worse than people know--and every engineer should be working on it," he recalls.  O'Donnell went to conferences, read scientific papers, talked to researchers, and became convinced Chu was right.
Averting the perils of global warming means slashing emissions of CO2 by a daunting 80%, within 40 years.  Washington is getting ready to make it costlier to emit CO2, as part of the effort to slow climate change.  “Everyone thinks an increase in the cost of carbon is coming,” says David Crane, CEO of NRG Energy Inc.
Pricing CO2 would make the cost of coal-fired of electricity climb 20-60%.  O'Donnell quickly concluded that capturing and storing carbon from coal would be too costly and impractical.  Wind turbines also fall short.  Wind energy captured in the U.S. dips by up to 35% in summer months.  When the afternoon sun scorches and people crank up their air conditioners, the breezes typically die.  "Wind can't be relied on over the peak hours," says Fong Wan, vice-president for energy procurement at PG&E.  So, it can supply only 15% to 20% of electricity needs.  Solar photovoltaic panels are just too expensive.
Smoke and Mirrors
	O’Donnell wants to slow global warming not with wind turbines or "clean" coal smoke, but with mirrors - miles and miles of mirrors.  They would focus the rays of the sun onto pipes to heat water to run steam turbines.  Solar electricity would erase most of the need for petroleum, once plug-in hybrid cars like the Chevrolet Volt become common. "I want people to have it in their heads that there is a solution--and it doesn't even mean raising their electric bills," he says.
	Enough sunshine falls on America's Southwestern deserts to provide all of its electricity many times over, given enough mirrors.  Europe could get all its electricity from solar plants in Morocco.  China could manage something similar.
Solar energy will succeed big-time if it supplies electricity almost as cheaply as a new coal or natural gas plant does today.  That figure is 10¢ per kilo-Watt-hour (kWh) or less.  “If we can lock in a 10 cents number for the life of a solar plant, it will be a clear winner,” says Mark Kapner, senior strategy engineer at Austin Energy.
History of Solar Thermal Power Plants
	The first commercial solar thermal power plant began operating in America in 1982.  Luz Corp. built nine power stations in the Mojave Desert over the next few years. They use parabola-shaped mirrored to focus reflected sunlight on an oil-filled tube in each trough.  The oil then heats water to make steam.  Those plants are still working, generating 354 Mega-Watts (MW) of electricity, enough for perhaps 200,000 homes, with superb reliability.  However, costs never fell to a level that would impress utilities.
How much electricity costs is the key question.  In 2007 the price for existing mirror and steam turbine solar power systems is around 16¢/kWh, half that of photovoltaic (PV) panels. But solar thermal power still costs almost twice that from a new coal plant.
	Many companies are working to deliver emission-free energy with solar thermal technology.  Spain's Acciona is building a 64-MW solar thermal power plant in the Nevada desert.  Its parabolic troughs work well.  But the mirrors must be very precise.  This makes them difficult and costly to build.  Luz’s original series of plants in the Mojave brought the cost down from 28¢/kWh to 16¢/kWh.  Acciona’s newer ones produce power at 14-15¢/kWh.
	Spanish clean-energy giants Abengoa Bioenergy and Acciona have jumped in with projects in Spain, Algeria, and the U.S.  Israel's Solel Solar Systems has contracted with Pacific Gas & Electric (PG&E) to deliver 553 MW from future plants.  BrightSource Energy in Oakland, Calif., has reunited some of the pioneers who built nine solar plants in the Mojave Desert in the 1980s.
The Flat Earth
Several years ago, University of Sydney (Australia) professor David Mills described a field of almost flat mirrors focusing the sun's rays on fixed tubes held by poles above the mirrors.  Such mirrors are easier and cheaper to build than parabolic mirrors and troughs.  Moving the poles, instead of the mirrors, to follow the sun during the day, cuts costs considerably.  Moreover, the mirror-pole-tube system can be built strong enough to withstand Florida hurricanes.  Instead of pumping oil through tubes in the troughs, Mills uses solar heat to turn water directly into steam in the tubes.  Eliminating the pumps saves more money.	
Ausra
	Mills has been working on solar technologies for three decades.  In collaboration with local businessman Peter Le Lièvre from 2002 to 2006, he bolted together the parts for the first mirror.  It worked.  “That first mirror had great focus,” said Le Lièvre.  They assembled 60 mirrors into a 1 MW array next to a coal plant in Liddell, New South Wales (Australia).  When they flipped the switch, steam gushed out.  "Everyone was aghast that it worked the first time," says Mills.
	O’Donnell hooked up with Mills and Le Lièvre in the fall of 2006.  Together they founded a company called Ausra.  Its pilot operation, dubbed Godzilla for its blast of steam, is now operating in Australia.  The three partners wrote a plan shortly after to build 2,000 MW of solar power plants.  That would double global solar power output. 
Weeks later, they had $47 million from a pair of venture capitalists.  One of them, Vinod Khosla, co-founder of Sun Microsystems (JAVA), wanted to know the cost and level of performance of this solar technology.  He asked if the glass would delaminate after 15 years, or the coating on the tubes would deteriorate.   He hired engineering firm Black & Veatch to study the array in Australia. PG&E also sent engineers.  The results were good.
To Market, to Market
	To finance and build a $400 million 100-MW solar plant requires a contract with a utility to deliver electricity at a set price.  In September 2007, Ausra, PG&E, and Florida Power & Light (FPL) announced commitments for 1,000 MW of solar power - as much as a nuclear plant.  They will begin with a 10 MW demonstration plant in Florida, then expand there to 300 MW.  For PG&E Ausra will start with a 175 MW plant.  PG&E already has 25 years of experience with Solar One and Solar Two in the Mojave Desert.  Ausra’s US facilities could be on-line in 2010.  By 2011, O'Donnell hopes to have 5 times that much capacity under way.  Khosla says the technology can scale up well and is very good in developing countries.
Ausra believes it has solved the high-cost problem for solar power.  Ausra’s proposed prices are very low by solar energy standards.  If it works as well when scaled up, and if it works reliably for 30 years, it will be a great success.  “What I find attractive about Ausra is that it's taking approaches used in the past and driving the price down, making it cheap,” says PG&E CEO Peter A. Darbee.
Money Matters
	When Ausra builds larger plants, it may encounter engineering challenges that raise the price.  If the solar plant bids too low for the contract and can't deliver at the price, its investors would take a beating.  So, investors are cautious.  This means a risk premium for investors and a higher price for buyers.  This is the financial challenge faced by a startup company with new technology.  If parabolic trough solar power plants had not been operating for 25 years, the technology would be even more untried and financing would be even tougher.
Money costs are much higher in another way for new technologies.  Coal plant builders can use 80-90% debt, but new solar plants can use (or attract) only 50% debt.  Debt now costs 5.5-6% a year interest for a coal plant, but 7.5% for a solar one.   Moreover, an 11% annual return on equity is built into coal plant financing, but Ausra’s rate is 20%.  Thus, the overall cost of capital for Ausra's first plant is over 12%, not 8%.
Will Ausra hit the price target in 5 or 10 years?  It claims the simpler technology brings the price down to10¢ already -- even with the extra risk premium investors are demanding.  If they can eliminate the risk premium, they bring down the cost of capital for the next round of solar plants.  Then they can get the price considerably below the current 10.4¢/kWh.  “Once people build one or two units, the financial risk premium goes away,” explains Jim Ferland, senior vice-president at New Mexico utility PNM.
The prospects look bright for inexpensive solar power.  Just in time.
See www.businessweek.com/magazine/content/07_42/b4054053.htm for more details.

