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Project Overview

Alaska is home to significant renewable energy resources. Geo-
thermal, wind, tidal, wave, hydro and even solar and biomass
resources have the theoretical potential to not only meet the
majority of Alaska’s in-state energy needs, but also provide tre-
mendous economic and strategic opportunities for the state and
the nation. Despite the many opportunities for developing these
resources, there are also significant barriers. Foremost among
these challenges is the fact that many of Alaska’s renewable
energy resources are stranded.

Pathways to Development

Typically, the primary barriers to developing stranded re-
sources are technical, logistical and economic, including the
cost of fully assessing the resource, developing the resource
into usable energy, maintaining and operating a facility or
technology in a remote location, and transporting the energy
or product to demand centers. In Alaska, these barriers are
amplified by the sheer size and diversity of the land, varying
climates, extreme weather and distance from global demand
centers. Political and social barriers can also play a significant
role when considering the development of stranded resources
in Alaska. Land use restrictions, regulatory requirements,
aesthetic and environmental concerns, and other similar bar-
riers could preclude the development of certain resources or
increase the overall cost of project development.

See the full report for information/on stranded renewables that
are export- or.commercialsscale in sizei The renewable energy.
resources considered to be relevant for this report include geo-

thermal, wind, river (hydroelectric) and ocean (tidal and wave).

Available at www.uaf.edu/acep/publications.

The challenges and opportunities associated with develop-

ing Alaska’s stranded renewables are assessed via “pathways
to development,” that is, those methods or mechanisms
that allow for access to and development of stranded energy
resources.

Transportation to Market

One pathway to developing a stranded resource is to over-
come the resource’s isolation by transporting the site-pro-
duced energy to market. Practically all methods of transport-

What is a stranded renewable energy resource?

Stranded renewables are those renewable energy resources
located in remote, distant or otherwise isolated areas “strand-
ed” from integration into modern energy infrastructure and
supply chains to local population and industry centers. Stranded
renewables can be divided into two categories: (1) isolated or
remote resources that are commercial- or export-scale in size,
i.e., those energy resources that provide potential energy and
economic value that justify remote development and have large
potential markets, and (2) resources “stranded” from utilization
not by isolation or remote location, but by issues such as econo-
mies of scale or “seasonality,” e.g., abundant solar .

NO

( — Alaska Center for Energy and Power ¢ 907-474-5402 "AF
COOPERATIVE www.uaf.edu/acep ¢ www.energy-alaska.com Uvaski“lTy z
EXTENSION www.akenergynetwork.com / AIFR B§ IN(K \




Fostering development of innovative solutions to Alaska’s energy challenges. ‘ ACE

ing energy over significant distances fall

into two categories: electrical energy Wind g
transmission or chemical energy trans- o,
port. Electrical energy transmission is : ¢
Wind power at 50 milliwatts per

perhaps the more familiar and common sauaremeter ol

. . inland  offshore “ay Y
of these two. It consists of converting the 00500 .
renewable energy resource into electri- 500600 qb = S

. . Excellent Galena « « Fairbanks

cal energy, and transmitting that energy R g )
to market via electrical transmission Oustanding
. .. ®  s00+ &
lines. Electricity markets are connected superb i,

* Bethel Anchorageg +Valdez

Kenil»

by transmission systems. Accordingly,
transmission has historically been at the %

e Juneau

center of discussion when considering the °

barriers to and opportunities for develop- %o
ing stranded renewable energy resources. %
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Alaska is one of the most significant chal-

lenges to developing stranded renewable  Alaska has an abundance of potential wind resources, hosting the largest area of class 7 wind
energy resources. Many factors, such as power in the United States.

permafrost and varying soil compositions,

mountain ranges, rivers, limited access and extreme seasonal markets via ship, pipeline or other transportation methods.
weather conditions, can contribute to difficult engineering With growing concerns over rising oil prices and increasing
and construction challenges and, ultimately, high costs. greenhouse gases, the production of alternative fuels has
gained interest in order to reduce fossil fuel consumption, po-
Chemical energy transport is most familiar in the context tentially stabilize energy prices, enhance energy security and
of fossil energy, primarily through the use of pipelines and offset carbon and other emissions. Some countries, especially
marine tankers. Unlike fossil energy resources, which are har- in Asia and Europe, have begun to invest in alternative fuels

vested as a chemical energy resource, renewable energy must ¢, as hydrogen, ammonia and dimethyl ether (DME) to
first be converted into a chemical energy form that is suitable

for transportation. Only then can it be transported to energy

move toward a sustainable, clean energy economy.

Place-Based Industry

An alternative approach to transporting
produced energy to market is place-based
industry, i.e., the development of strand-
ed renewable energy resources for local

Hydroelectric power is the most abundantly developed renewable resource in the state and
provides 24 percent of the electricity consumed in Alaska.

Hydroelectric e use. A specific form of industry, energy-
-~ . - intensive industry, is a primary candidate
Megawatts ¢ ) ) for place-based industry. Energy-intensive
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industry is a general term for those indus-
tries that use large amounts of heat and/
or other forms of energy to physically or
chemically transform materials. These
industries include, but are not limited to,
aluminum smelting, mining, petroleum
refinement, metal casting, the production
of chemicals, steel and glass, and forest
products.
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Technology Development
A final pathway to developing Alaska’s
stranded renewables is through technol-
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In 2008, the United States Geological Survey (USGS) estimated the capacity of all known
geothermal resources in Alaska at a mean of 677 MW over the next 30 years, with a low
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Smelting is the process of reducing
mineral ores and concentrates to metal.
Most methods involve heating the ore
and concentrates with carbon to reduce
the other ore compounds and, with ad-
ditional refining, produce metal in a high
state of purity ready for sale. Smelting is
an extremely energy-intensive process.
To produce a ton of aluminum it takes
from 14.5 MWh to over 15 MWh. In ad-
dition to high-energy demand, smelting
operations require a large infrastructure
(the plant itself, access roads, and ship-
© ping and dock facilities) and an optimized
location. Proximity to global shipping
routes, distance to raw material, distance
to market and ease of access, including
the presence of a deep water port, are all
critical elements to the overall feasibility
of a smelting operation.

range of 236 MW and a high of 1,359 MW. Unidentified geothermal resources for Alaska are
estimated to add an average of 1,788 MW, with a low of 537 MW and a high of 4,256 MW.
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Total wave energy potential in Alaska is estimated to be 1,250 TWh/yr, more than 50 percent
of the total potential found in the U.S. In addition to wave energy, Alaska is estimated to

possess 90 percent of the tidal power in the U.S., or 109 TWh/yr.

ogy development. Technology designed to harness and utilize
renewable energy resources has been used for centuries and
is always evolving in response to new technological break-
throughs. Traditional technology for generating and transmit-
ting power from renewable energy is being challenged by the
remoteness of Alaska’s energy resources. As interest in devel-
oping renewable energy in Alaska increases, new technological

advances could expand opportunities for
the development of stranded renewable
resource projects in rural regions of the
state.

Findings

One transportation opportunity of particu-

lar relevance to Alaska is high voltage,

direct current (HVDC) transmission. HVDC

transmission has often been discussed

R as an economical means of transporting

N produced power to large, distant markets
such as British Columbia and the Pacific
Northwest. There are substantial hurdles
to consider, however, when considering
HVDC as a means of transporting large-
scale stranded energy sources. While
HVDC lines are usually more efficient than
comparable AC lines, the power conver-
sion equipment used to convert AC to
HVDC and back is generally less efficient and more expensive
than AC transformers. This makes AC more cost-effective for
short interties, with HVDC more favorable for longer-distance
transmission applications. The high cost of an HVDC power
converter also forms an economic barrier that keeps energy
resources or loads located along an HVDC transmission line
from easily accessing the line.
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Shipping in the Arctic Ocean is mostly limited to a short summer sea-
son, typically between July and September. During the ice-free season
the Bering Sea averages around 120 vessels. This number is expected
to increase as the extent of sea ice cover decreases.

Preliminary metrics such as access to a large base-load renew-
able energy source, proximity to global shipping routes, pres-
ence of a deep water port and supporting infrastructure re-
quirements indicate that several sites throughout the Aleutian
Islands, most notably Unalaska, could theoretically have the
capacity to host smelting operations. Other energy-intensive
industries such as mining and fish processing have theoretical
applicability at various locations around the state, given suit-
able demand and the availability of a resource. Overall, there
are substantial hurdles to consider when discussing develop-
ing stranded renewable energy resources through place-based
industry. Many of these hurdles deal with the remoteness of
these potential sites and typical challenges such as harsh cli-
mates. Others, including the high capital cost of such applica-
tions and need for competitive business environment, speak
more to the ability of developing a business model to move
forward with these prospects.

As interest in developing renewable energy in Alaska in-
creases, finding innovative and emerging technology could
encourage the advancement of stranded renewable resource
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projects in rural regions of the state. An example of this is
Alaska’s Emerging Energy Technology Fund (EETF), imple-
mented by the legislature in 2010, which seeks to “promote
the expansion of energy sources available to Alaskans.” There
is much activity globally in pursuing such relevant technolo-
gies such as floating offshore wind turbines, wave energy
conversion devices, and tidal hydrokinetic generation technol-
ogy. In addition, transmission and distribution technologies,
control systems, and energy storage devices are all the focus
of development, and could be relevant to developing stranded
renewables in Alaska.

References

Geevor Tin Mine Museum. 2009. Smelting. Retrieved from
www.geevor.com/media/Smelting.pdf.

Burns, S. 2009, February. “Power Costs in the Production of
Primary Aluminum.” Retrieved from Metal Miner website:
http://agmetalminer.com/2009/02/26/power-costs-in-the-
production-of-primary-aluminum.

Brookhart, T., D. Batts and J. Peterson. 2009, July. Geother-
mal Energy Resources and Policies of the Western States. U.S.
Dept. of the Interior, Bureau of Land Management and U.S.
Department of Agriculture U.S. Forest Sevice. Retrieved from
www.blm.gov/pgdata/etc/medialib/blm/wo/MINERALS _ RE-
ALTY__AND_RESOURCE_PROTECTION_/energy/geother-
mal_eis.Par.68458.File.dat/Geothermal_Resources_and_Poli-
cies_Western_US.pdf.

Elliot, D.L., C.G. Holladay, W.R. Barchet, H.P. Foote and W.F.
Sandusky. 1986. Wind Energy Resource Atlas of the United
States. Retrieved from http://rredc.nrel.gov/wind/pubs/atlas.

Alaska Energy Authority. Renewable Energy Atlas of Alaska.
Retrieved from www.akenergyauthority.org/Reports%20
and%20Presentations/EnergyAtlas2009.pdf.

Bedard, R. 2008, December. Prioritized Research, Develop-
ment, Deployment and Demonstration (RDD&D) Needs:
Marine and Other Hydrokinetic Renewable Energy. Retrieved
from Electric Power Research Institute website: http://ocean-
energy.epri.com/attachments/ocean/reports/Final_MHK_Pri-
oritized_RDD_Needs_Report_123108.pdf.

For further information on this report, please visit www.uaf.edu/acep or contact:

Jason Meyer, Program Manager, ACEP
907-306-9900
jason.meyer@alaska.edu

Gwen Holdmann, Director, ACEP
907-474-5402
gwen.holdman@alaska.edu

Alaska Center for Power and Energy, University of Alaska Fairbanks, P.O. Box 755910, Fairbanks, Alaska, 99775-5880

A full report, Stranded Renewable Energy Resources of Alaska: A Preliminary Overview of Opportunities and Challenges to Development,
can be found online at www.uaf.edu/acep/publications.



