Wind Power Will Get a Lot Cheaper, as Wind Turbines Grow Enormous
by Chris Mooney
Sept. 12, 2016 – In a nugget of very good news for the renewable energy sector, a survey of 163 wind energy experts has found that, in the coming decades, the cost of electricity generated by wind should plunge, 24 to 30% by the year 2030, and even further by the middle of the century.
One key reason?  New wind projects are about to get even more massive, in both the offshore and onshore sectors.  As turbines get taller and access stronger winds, and as rotors increase in diameter, it becomes possible to generate ever more electricity from a single turbine.
“Our experts clearly anticipate a significant potential for further cost reductions, both onshore and offshore,” said Ryan Wiser of Lawrence Berkeley National Laboratory, who conducted the study with colleagues from several other institutions.  They include the National Renewable Energy Laboratory, the University of Massachusetts-Amherst, and an International Energy Agency task force on wind energy.
The study, published Monday in the journal Nature Energy, provides a boost to those concerned that a renewable energy transition needs to happen as soon as possible.  The cheaper that technologies like wind and solar become, relative to coal and natural gas, the faster they can be adopted, not just in the wealthy U.S. but in developing nations across the world, which are expected to see some of the largest growth in renewable installations going forward.
The work takes the form of an “expert elicitation,” in which experts are polled to get a robust sense of their current understanding.  It’s a methodology that has been used in many fields — such as to determine how quickly seas will rise in the coming century — and is particularly useful when there’s a sense of uncertainty or a debate over which methods are the right ones to use to gauge sentiment.
The paper claims to represent the “largest known elicitation ever performed on an energy technology in terms of expert participation.”  The experts were asked about 3 separate wind-energy technologies — onshore wind, offshore wind, and floating offshore wind (which has not yet been deployed at a major scale).
As of the close of 2015, the study notes, wind gave the world about 4.3% of its electricity.  But its “levelized cost,” the experts reported, is projected to decline markedly — and more for offshore wind than for onshore wind.  This makes sense, as onshore wind is a more mature technology and there is a great deal more of it at present.  By the end of 2030, onshore wind is still expected to remain cheaper than offshore.
The fact that the price of onshore wind is expected to decline came as somewhat of a surprise, Wiser said.  “The onshore wind industry has matured to the point that there are some questions, certainly within the industry, about what additional technology advancement possibilities might still exist,” he said.
These cost declines should drive up the % of the world powered by wind by 2030, and even more by 2050.  It’s important to note that the expert elicitation found a possibility of even faster price declines, too, though this was less likely.
When it comes to the precise reasons why experts forecast such price declines, they’re varied based on the different types of wind installations, but one key theme is clear — bigger turbines and wider rotors are expected.
By 2030, the research finds, experts expect the average onshore wind turbine to stand 115 meters tall (from the ground to the “hub,” where the rotor attaches) and to have a rotor diameter of 135 meters.  Offshore turbines will be even larger, at 125 meters tall with an average rotor diameter of 190 meters.
The average onshore wind turbine in 2030, the research found, will have the capacity to continually generate 3.25 MegaWatts (or million Watts) of electricity, whereas the average offshore turbine will be able to generate more than 3 times as much: 11 MegaWatts.
What really matters for reducing cost, said Wiser, is increasing the “capacity factor,” or the amount of energy that a project is actually generating, versus how much it theoretically could generate if it was operating ideally all the time.  That’s what taller turbines and ever larger blades really do, as they access steadier winds at higher elevations.
“You’re getting the more energy out of the system,” he said.
Even though the systems will be getting bigger, Wiser said, that doesn’t necessarily mean they’ll also be a lot pricier, due to technological and design advancements.  “We’ve seen wind turbines get larger and larger, but the amount of material in these turbines per MegaWatt of output has declined,” he said.
The study comes at a time of growing momentum for wind energy, and for offshore wind in particular.
Last week, the Departments of Energy and the Interior jointly published a strategy paper for U.S. offshore wind.  It currently features only a single operating facility (off the coast of Rhode Island).  Nonetheless, the plan forecasts that it could reach 86 GigaWatts, or billion Watts, of capacity by 2050.
One part of that strategy focuses on policies that could help further reduce the costs of this technology.
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