Groundbreaking Technology Stores Wind Power in Salt Caverns
by Sheila Pratt
Dec. 8, 2014: Edmonton, Alberta - In the Lloydminster area, a Calgary company is ready to carve out large underground salt caverns to store excess wind energy — the first use of the technology in Canada.  Rocky Mountain Power president Jan van Egteren says the storage sites could be ready in 5 years.
 For years, salt caverns have been used to store natural gas.  But only 2 other projects in North America are using them for compressed air that is turned into electricity.
The caverns are carved out by pumping water deep down, to dissolve the underground salt layer peculiar to the Lloydminster area.
Excess wind electricity would be used to pump compressed air into caverns about the size of a 60-story building.  The salt walls allow very little to escape.  Then, when the wind dies, the compressed air is released and used to turn a generator to make electricity.
The cavern could store enough compressed air to provide electricity for 5 days to a city the size of Red Deer, says van Egteren.  “It could really help stabilize the grid by taking off power when the wind is really blowing.”
With Environment Minister Kyle Fawcett in Lima, Peru, for a critical round of international climate change talks, Alberta is taking a hard look at using more renewable energy to reduce its carbon emissions from coal-burning plants.  British Columbia, Quebec and Ontario also accompanied the federal delegation.  Fawcett says Alberta is pushing for a common price on carbon across Canada and the U.S.
Meanwhile, the government stepped up efforts to find new technology to solve the critical problem of uneven wind power — those occasions when winds blow harder and create more power than is needed, or ramp up electricity too fast for the grid to handle.
The race is on in many provinces and states to solve this problem.  Late last month, a government research agency, Alberta Innovates Energy and Environment Solutions, put $2 million on the table, to encourage companies to bring forward commercially viable solutions.
Figuring out the storage problem is an exercise in changing energy from one form to another — from wind to compressed air or “pumped hydro,” says Mark Summers, the research agency’s director of renewable energy.
For pumped hydro, the excess wind energy is used to drive a pump that sends water up into a high-elevation reservoir.  When electricity is needed, the water runs down, turns the turbine and, like Niagara Falls, produces electricity.
Another idea involves massive “flow batteries” dotting the landscape.  Fluid batteries the size of swimming pools or shipping containers would convert wind electricity into chemical energy for later use.
Summers says there’s no time to lose to find the right technology.  Without storage, wind and solar energy can’t grow beyond a certain threshold.  “We have to make sure the storage will be there when we need it,” said Summers.  With 2 new wind farms slated for east Edmonton, the wind industry is moving north and will expand.
Renewables, mostly wind, provide about 8% of Alberta’s power.  Summers would like to see a target of 20% by 2030.  Fawcett’s department still plans to release its renewable energy strategy and climate change plan by the end of December, department spokesperson Parker Hogan said Sunday.
Ben Thibault, of the Pembina Institute, says it’s an “exciting time” as companies tackle the storage challenge.  But Alberta especially needs to move quickly to get renewables running on a larger scale, if it wants to avoid building too many natural gas-fired power plants to replace coal plants, he adds.
The new gas-fired plants are still high in carbon emissions.  According to the industry’s estimates, GHG emissions from the electricity sector will start to rise again in 2030.  By 2050, GHG emissions from electricity will be higher than ever, if natural gas replaces most of the coal plants.  A report by Independent Power Producers says GHG emissions will increase, because demand for power will almost double by 2050.
The Pembina Institute says the province needs more ambitious targets — 18% renewable energy by 2020, about 33% in 2025, and up to 40% in 2030.  “If we want a low carbon economy, we need to de-carbonize our electricity system,” Thibault said.  “But right now, we are building an electricity system hugely reliant on natural gas.”
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