
 

Solution to high energy costs could lie
underground
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Sandia researchers Steve Bauer and Georgianne Peek look at equipment that will
be used to analyze core samples from the potential Iowa aquifer compressed air
energy storage site. The data will provide necessary fundamental information
used for the design and performance of the underground air storage vessel.
(Photo by Chris Burroughs)

Sandia National Laboratories researcher Georgianne Peek thinks a
possible solution to high energy costs lies underground. And it’s not coal
or oil. It’s compressed air energy storage (CAES).

“Until recently energy has been relatively inexpensive. But now prices
are rising dramatically, and we need solutions,” Peek says. “CAES and
other storage technologies are not the only answer to our energy needs,
but they can be an important part of the solution.”
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CAES facilities function like big batteries. Electric motors drive
compressors that compress air into an underground geologic formation
during off-peak electric use times like evenings and weekends. Then,
when electricity is needed most during high-demand times, the
precompressed air is used in modified combustion turbines to generate
electricity. Natural gas or other fossil fuels are still required to run the
turbines, but the process is more efficient. This method uses up to 50
percent less natural gas than standard electricity production.

While the concept of compressed air energy storage is more than 30
years old, only two such plants exist — a 17-year-old facility in
McIntosh, Ala., located about 40 miles north of Mobile, and a 30-year-
old plant in Germany, both in caverns in salt domes. A third is being
developed near Des Moines, Iowa, in an aquifer. In addition, the Public
Service Company of New Mexico (PNM) and several other U.S. utilities
are considering CAES to help mitigate potential problems associated
with the high penetrations of wind generation in their systems.

Sandia is currently managing DOE money to support the design of the
Iowa facility, called the Iowa Stored Energy Park (ISEP). Peek is the
project manager. Developers include more than 100 municipal utilities
in Iowa, Minnesota, and the Dakotas.

ISEP will be a nominal 268 megawatt/13,400 megawatts per hour CAES
plant with about 50 hours of storage. It will utilize the abundant wind
generation already in Iowa to charge the plant. When ISEP is up and
running, it could account for 20 percent of the energy used in a year at a
typical municipal Iowa utility and could save cities and their utilities as
much as $5 million each year in purchased energy.

Peek says the Iowa project is pretty far along and is expected to be
operational by 2012.
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“One of the most important tasks that has to be done before a CAES
facility can be built is to find a geologic formation that will support it,”
Peek says. “ISEP developers are 95 percent sure that they have the right
formation, based on the seismic testing at the site, computer modeling,
and data from a sister formation.”

This summer multiple core samples from the potential Iowa aquifer
CAES site will be taken and sent to Sandia for analysis by a team led by
Steve Bauer. The analysis will include collection and assessment of the
geologic, hydrologic, and rock physics data in the geomechanics
laboratory. The data will provide necessary fundamental information
used for the design and performance of the underground air storage
vessel.

In 2000 Bauer did similar analysis of rock mechanics of a limestone
mine in Norton, Ohio, that was being studied for a potential CAES
facility. That project is still under development.

Peek says that PNM is also studying the application of CAES in its New
Mexico service territory to help manage its current renewable energy
portfolio and foster the growth of renewable energy sources.

“Wind often blows at night,” she says. “As electricity is produced at
night from the wind farms, it could be stored and eventually make its
way into PNM’s transmission lines during periods of higher need.”

CAES technology development can trace its roots to the early 1960s
when evaluation of gas turbine technology for power production began.
The technology gained momentum during the next decade due to its
promising fuel efficiency and response capabilities to provide load-
following and peaking power support.

Now utilities are starting to tie CAES technology to wind power — first
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with the Iowa plant and soon with possible facilities through the nation,
Peek says.

“The wind blows in some areas when electricity is not needed or where
the transmission system can’t accept all of the energy,” she says. “Storage
enables delivery of the off-peak energy that has been saved in storage to
be delivered when it is needed most or has the highest value. Thus, more
renewable energy can be delivered than might be possible without
storage.”

Source: Sandia National Laboratory
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