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Windpower in the New Millennium

Global windpower development prospects remain energetic. As the most economic renewable energy resource holding the greatest promise for rapid development, wind is likely to maintain its rapid growth well into the next century.

Wind energy has established itself as the world’s fastest growing new source of power as more wind farms are being installed in more countries around the world than at any time in the 20-year history of commercially viable wind power.

The industry experienced dramatic growth last year, when a record 2,600 MW of capacity was installed worldwide; the new additions represent more than $2 billion in investment. The industry also reached a significant milestone: it topped 10,000 MW (installed) for the first time, according to Tom Gray, communications director at the American Wind Energy Association (AWEA). “International development has come along much faster than anyone anticipated,” Gray says. 

 “In the early 1990’s, we were predicting only 4,000 MW installed by 2000.”

The acceleration in development can be traced to Europe, where Germany, Denmark and Spain invested heavily in wind technology improvements and to the United States, where development activity surged. “After the doldrums of the early 1990’s, we’re seeing the rebirth of the U.S. industry,” AWEA’s Executive Director Randy Swisher reported during his association’s recently completed annual conference in Burlington, Vt.

While Europe assumed the lead from the United States in the mid-1990’s, American developers installed approximately 1,000 MW over the last 12 months. The heightened activity was led by developer/manufacturer Enron Wind Corp. (EWC) which built a total of 500 MW between mid-1998 and mid-1999 including more than 200 MW in Minnesota and the world’s largest wind farm, a 193 MW project near Alta, Iowa. FPL Energy, Inc., an affiliate of Florida Power & Light, brought 243 MW of new and repowered projects on-line during the same period.

Wind enjoys substantial political support in Europe and the United States for its environmentally correct attributes. The Europeans have made wind power a centerpiece of carbon abatement initiatives since the early 1990’s. And the U.S. has promoted wind power at the state level with a variety of policy directives; the most important of which has been a federal 1.5 cent “production tax credit” (PTC) for every kilowatt-hour generated. This incentive, which enables wind to compete with natural gas projects, expired in July 1999 but windpower advocates, and their supporters in Congress, are confident it will soon be reinstated.

Decreasing the cost of energy produced is where the industry has done the most to help itself. While the first commercial wind farms generated electricity for over 15 cents a kWh, Enron Wind Corp.’s power sale agreement with Minnesota-based utility Northern States Power, is for approximately 3 cents a kilowatt hour averaged over the project’s 30-year lifetime. “The ultimate success of our industry hinges on our ability to compete head to head with low-cost carbon-based technologies,” says Ken Karas, the company’s chairman and CEO.

The respected Danish wind industry consulting firm BTM Consult ApS pegs today’s wind price level at 4.3 cents to 4.5 cents a kWh. In a recent edition of its annual industry assessment, the firm predicts pricing of roughly $0.83 million per installed MW by the year 2003. And when heightened demand triggers economics of scale, wind should cross the 3 cents to 3.5 cents kWh level.

Wind turbines are getting larger, requiring less maintenance per kWh.  The average size of a new wind turbine is now slightly above 500 kW and machines in the 750 kW - 1.5 MW range are preferred. The impact of this trend can been seen when a pioneering country like Denmark is viewed beside Germany, an enthusiastic “late starter.” While the former has twice as many turbines as the latter, Germany’s capacity is twice that of its neighbor to the north.

The wind industry will continue to upsize turbines for the foreseeable future. One of the most promising new territories for development is offshore wind farms. In For example, Denmark has announced an official goal of meeting 50 percent of its electric needs with wind power from offshore installations. The Danes are currently developing the initial 750 MW portion of this capacity-planning goal.

Manufacturers are readying suitable machines for installation in the Baltic and North Seas. BTM Consult ApS estimates 1,400 MW will be installed offshore by 2004. The German firm, Tacke Windtechnik GmbH, now a subsidiary of Enron Wind Corp., was the first to bring a MW class wind turbine to market four years ago, while Denmark’s Bonus Energy A/S recently installed a 2 MW prototype near Willhelmshaven, Germany. Other manufacturers are following suit.

Apart from size, fundamental turbine design was once a source of heated dispute between competing manufacturers on opposite sides of the Atlantic. Early American producers favored lighter weight machines complete with flexible towers and two-bladed rotors oriented downwind. But unforgiving, hurricane force winds settled the argument in favor of the European-style configuration with stiff towers, three-bladed rotors, and upwind orientation. The differences between machines today are primarily found “under the hood.”

Proprietary designs for system control represents the principal battlefield among leading manufacturers. A highly-contentious patent dispute over rotorblade variable-speed technology has kept German manufacturer Enercon GmbH from competing in the U.S. Enron Wind Corp.’s manufacturing company, Zond Energy Systems, inherited a state-of-the-art technology from bankrupt Kenetech Windpower Corp. and is using it on its Z-50 kW series wind machines.

Another key trend affecting the global wind energy marketplace is the consolidation of industry players. There are roughly half as many manufacturers on the scene as there were five years ago, and while entrepreneurial independents still play a role in developing projects, most wind projects around the world are sponsored by “deep pocket” firms such as utility affiliates. 

Additionally, restructuring has had a significant impact on the wind market both in the uncertainty created during market transitions and the severe pricing pressure exerted by the market. But wherever restructuring has been completed in the U.S. at least, the industry has fared well. In California, transition funding has helped underwrite repowering of several under-performing wind farms and supported R&D of new turbine technology. Texas, the nation’s second largest electric market, recently passed a restructuring plan that includes a renewable portfolio standard calling for 2,000 MW of renewables by 2009. Restructuring plans in Pennsylvania and Oregon also promote renewable energy projects.

AWEA’s Tom Gray believes green marketing will emerge as the most positive long-term benefit of domestic restructuring. “While the green market is just beginning, the response where the rules have been fairly written (such as Colorado), are promising. Every customer who signs up for wind energy joins our constituency.” According to Gray, while uncertainty over the future of the PTC will result in a modest pullback from recently hectic 1,000 MW per year pace.

Meanwhile in Europe, the momentum of recent months is likely to continue unabated. Goals set by key government agencies have set the bar quite high.

The European Commission’s November 1997 white paper on renewable energy called for 40,000 MW to be installed on the Continent by 2010, with one-quarter of this total to be subsidized by the Commission.

In order to jumpstart its commitment to am ambitious 50 percent wind power goal, Denmark has mandated its utilities to install the intial 750 MW block within five years. BTM Consult ApS envisions Germany maintaining its leadership position by installing 800 MW annually over the next several years, a plausible projection given the country is currently governed by a left of center, Social Democrat-Green Party alliance. Industry insiders consider Spain to be the hottest new windpower market on the Continent. With ample grazing lands and highly-energetic winds, Spain is likely to host considerable new development at levels that will take it beyond 1,000 cumulative MW developed within a year.

Prospects beyond North America and Europe are cloudier. While wind projects have been built in Costa Rica and Argentina, South American remains, in the words of one insider, “an underachiever.” The financial crisis in Asia has significantly slowed development in a region once prized by the industry. The brightest spot in Asia for the short term at least is New Zealand. Danish manufacturer Vestas Wind System A/S has opened North African market; the company is expected to install a 50-MW project in Morocco in 1999. In Egypt, the first phases of a 300-MW project are scheduled to begin this year.

Windpower’s prospects remain bright. As the most economic renewable energy resource holding the greatest promise for rapid development, wind has come a long way quickly. It is likely to maintain rapid growth well into the next century.

Renewable Repowering

Regular visitors to Palm Springs, Calif., are used to seeing hundreds of wind turbines on trips to and from the popular desert resort. After more than a decade, the turbines(in all shapes and sizes(have simply become an accepted part of the local landscape.

What might surprise weekend visitors driving in from Los Angeles is that there are fewer wind turbines in the Palm Springs area today than there were just two years ago. However, the amount of power generated in the San Gorgonio Pass is increasing.

There are fewer turbines because many of the older, inefficient machines have been repowered by state-of-the-art turbines which are 10 times as large. Late last year, 53 new turbines began rising up along a narrow strip of desert sandwiched between the base of the San Gorgonio Mountains and U.S. Interstate 10. The Cabazon Project is  being financed, built and will be operated by its sponsor, Enron Wind Corp., one of the world’s leading wind energy companies. Since this January, Enron Wind Corp. (EWC)  has  transmitting 40 MW of power from the site to Southern California Edison. 

Project Manager Al Davies, a 20-year industry veteran, calls Cabazon the single best wind site Enron has ever developed. “The average wind speeds out there are magnificent,” he says, adding no turbine will see anything less than 17 average mph wind speed with some machines experiencing averages as high as 20 mph.

Cabazon was originally developed in 1982.  The Stormaster and Dynergy wind turbines were installed at the wind farm ran only sporadically; both manufacturers closed their doors years ago. While earnest efforts kept the machines running, with retrofit following upon retrofit, eventually, the owners’ determination(and checkbooks(ran out.

After securing control of the site, EWC immediately began work restoring the property. The federal Bureau of Land Management, which controls the site, oversaw the reclamation which included disposal of the failed machines as scrap metal, burial of abandoned foundations, road closures and restoration of all wildlife habitat.

Little time was wasted in carting the broken-down Stormaster and Dynergy turbines off the site, Davies says, “These machines had as much in common with the Z-750 as the Wright Brothers planehad with a Boeing 757. They both are airplanes to be sure, but that’s where the comparison ends.”

EWC has operated over 700 Danish-manufactured wind turbines in the San Gorgonio Pass for more than 12 years. These have been joined at Cabazon by EWC’s “flagship” turbine, Zond Energy Systems’ 750 kW machine. The Z-750 kW turbine is the largest wind turbine made in America and ranks with the world’s elite utility-grade machines.  

Wind energy technology has improved at a pace surpassed only by rapid innovations in the computer industry. Replacing 10 or more turbines with a single, state-of-the-art machine promisingly points to wind power’s new potential at the turn of the century.

