















































Glossary

Renewable Energy Atlas of Alaska

Absorption Chiller - A device that uses heat
energy rather than mechanical energy

to cool an interior space through the
evaporation of a volatile fluid.

Active Solar - A solar water or space-heating
system that use pumps or fans to circulate
the heat transfer medium (water, air or heat-
transfer fluid like diluted antifreeze) from the
solar collectors to a storage tank subsystem
or conditioned space.

Alternative Fuels - A term for “non-
conventional” transportation fuels derived
from natural gas (propane, compressed
natural gas, methanol, etc.) or biomass
materials (ethanol, methanol, or biodiesel).

Anemometer - An instrument for measuring
the velocity of wind; a wind gauge.

ASTM - Abbreviation for the American
Society for Testing and Materials, which is
responsible for the issue of many standard
methods used in the energy industry.

Availability - It refers to the number of hours
that a power plant is available to produce
power divided by the total hours in a set
time period, usually a year.

Avoided Cost - The incremental cost to an
electric power producer to generate or
purchase a unit of electricity or capacity
or both.

Biodiesel - A domestic, renewable fuel

for diesel engines derived from natural
oils like fish and vegetable oil; produced
by a chemical process that removes the
glycerin from the oil and meets a national
specification (ASTM D 6751).

Biomass - Organic matter that is available
on a renewable basis, including agricultural
crops and agricultural wastes and residues,
wood and wood wastes and residues, animal
wastes, municipal wastes, and aquatic
plants.

Bioenergy — Electrical, mechanical, or
thermal energy or fuels derived from
biomass.

Capacity Factor - The ratio of the average
power output of a generating unit to the
capacity rating of the unit over a specified
period of time, usually a year.

Co-firing - Using more than one fuel source
to produce electricity in a power plant.
Common combinations include biomass and
coal, biomass and natural gas, or natural
gas and coal.

Cogeneration - The generation of electricity
and the concurrent use of rejected thermal
energy from the conversion system as an
auxiliary energy source.

Conduction - The transfer of heat through
a material by the transfer of kinetic energy
from particle to particle; the flow of

heat between two materials of different
temperatures that are in direct physical
contact.
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Convection - The transfer of heat by means
of air or fluid movement.

Dam - A structure for impeding and
controlling the flow of water in a water
course that increases the water elevation to
create hydraulic head. The reservoir creates,
in effect, stored energy.

District Heating System - Local system that
provides thermal energy through steam

or hot water piped to buildings within a
specific geographic area. Used for space
heating, water heating, cooling, and
industrial processes. A common application
of geothermal resources.

Distributed Generation - Localized or on-site
power generation, which can be used to
reduce the load on a transmission system
by generating electricity close to areas of
customer need.

Distribution Line - One or more circuits

of an electrical distribution system on the
same line or poles or supporting structures,
usually operating at a lower voltage than a
transmission line.

Domestic Hot Water - Water heated for
residential washing, bathing, etc.

Electrical Energy - The amount of work
accomplished by electrical power, usually
measured in kilowatt-hours (kWh). One kWh
is 1,000 watt hours and is equal to 3,413 Btu.

Energy - The capability of doing work;
different forms of energy can be converted
to other forms, but the total amount of
energy remains the same.

Energy Conservation - Reducing energy
consumption by changing a behavior or level
of service.

Energy Crop - A plant grown with the
express purpose to be used in biomass
electricity or thermal generation.

Energy Efficiency - Applying better
technology and practices to get the same
level of service while using less energy.

Energy Storage - The process of converting
energy from one form to another for later
use. Storage devices and systems include
batteries, conventional and pumped storage
hydroelectric, flywheels, compressed gas,
hydrogen, and thermal mass.

Ethanol - A colorless liquid that is the
product of fermentation used in alcoholic
beverages, in industrial processes, and as
a fuel.

Feedstock - A raw material that can be
converted to one or more products.

Fossil Fuels - Fuels formed in the ground
from the remains of dead plants and
animals, including oil, natural gas, and coal.
It takes millions of years to form fossil fuels.

Fuel - Any material burned to make energy.

Fuel Oil - Any liquid petroleum product
burned for the generation of heat in a
furnace or firebox, or for the generation of
power in an engine. Domestic (residential)
heating fuels are classed as Nos. 1, 2, 3;
Industrial fuels as Nos. 4, 5, and 6.

Generator - A device for converting
mechanical energy to electrical energy.

Geothermal Energy - Energy produced by
the internal heat of the earth; geothermal
heat sources include: hydrothermal
convective systems; pressurized water
reservoirs; hot dry rocks; thermal gradients;
and magma. Geothermal energy can be
used directly for heating and cooling or to
produce electric power.

Head — A measure of fluid pressure,
commonly used in water pumping and hydro
power to express height that a pump must
lift water, or the distance water falls. Total
Ihead accounts for friction and other head
osses.

Heat Pump - An electricity powered device
that extracts available heat from one area
(the heat source) and transfers it to another
(the heat sink) to either heat or cool an
in%er_igr space or to extract heat energy from
a fluid.

Hybrid System - An energy system that
includes two different types of technologies
that produce the same type of energy; for
example, a wind turbine and a diesel system
combined to meet electric power demand.

Hydroelectric Power Plant - A power plant
that produces electricity by the force of
water moving through a hydro turbine that
spins a generator.

Hydrogen - A chemical element that can

be used as a fuel since it has a very high
energy content. Although it is often thought
of as a fuel, hydrogen is better classified

as an energy storage medium because it
requires energy, typically from electricity or
natural gas, to produce it.

Insolation - A measure of the amount of
solar radiation energy received on a given
surface area.

Landfill Gas - Naturally occurring methane
produced in landfills that can be burned in a
boiler to produce heat or in a gas turbine or
engine-generator to produce electricity.

Large-scale or Utility-scale - A power
generating facility designed to output
enough electricity for purchase by a utility.

Load - Amount of electricity required to
meet customer demand at any given time.

Meteorological (Met) Tower - A structure
instrumented with anemometers, wind
vanes, and other sensors to measure the
wind resource at a site.

Ocean Energy Systems - Energy conversion
technologies that harness the energy in
tides, waves, and thermal gradients in the
oceans.

Organic Rankine cycle (ORC) — A closed
system that uses an organic working fluid
instead of water to spin a turbine, and
therefore can operate at lower temperatures
and pressures than a conventional steam
process.

Panel (Solar) - A term applied to individual
solar collectors, and typically to solar
photovoltaic collectors or modules.

Passive Solar Design - Construction of a
building to maximize solar heat gain in

the winter and minimize it in the summer
without the use of fans or pumps, thereby
reducing the use of mechanical heating and
cooling systems.

Peak load — The amount of electricity
required to meet customer demand at
its highest.

Penstock - A component of a hydropower
plant; a pipe that delivers water to the
turbine.

Photovoltaics (PV) - Devices that convert
sunlight directly into electricity using
semiconductor materials. Most commonly
found on a fixed or movable panel; also
called solar panels.

Power - Energy that is capable of doing
work; the time rate at which work is
performed, measured in horsepower, Watts,
or Btu per hour.

Production Tax Credit (PTC) — An incentive
that allows the owner of a qualifying
energy project to reduce their taxes by a
specified amount. The federal PTC for wind,
geothermal, and closed-loop biomass is 1.9
cents per kwWh.

Radiation - The transfer of heat
through matter or space by means of
electromagnetic waves.

Railbelt - The portion of Alaska near the
Alaska Railroad, including Fairbanks,
Anchorage, and the Kenai Peninsula.

Renewable Resource - Energy sources which
are continuously replenished by natural
processes, such as wind, solar, biomass,
hydroelectric, wave, tidal, and geothermal.

Run-of-River Hydroelectric - A type of
hydroelectric facility that uses a portion of
the river flow with minimal impoundment of
the water.

Small-scale or Residential-scale - A
generating facility designed to output
enough electricity to offset the needs of a
residence, farm or small group of farms,
generally 250 kW or smaller.

Solar Energy - Electromagnetic energy
transmitted from the sun (solar radiation).
The amount that reaches the earth is
equal to one billionth of total solar energy
generated, or the equivalent of about 420
trillion kilowatt-hours.

Solar Radiation - A general term for the
visible and near visible (ultraviolet and
near-infrared) electromagnetic radiation that
is emitted by the sun. It has a spectral, or
wavelength, distribution that corresponds

to different energy levels; short wavelength
radiation has a higher energy than long-
wavelength radiation.

Tidal Power - The power available from
either the rise and fall or flow associated
with ocean tides.

Transmission Grid - The network of power

lines and associated equipment required to
deliver electricity from generating facilities

to consumers through electric lines at high
voltage, typically 69kV and above.

Turbine - A device for converting the flow of
a fluid (air, steam, water, or hot gases) into
mechanical motion.

Wave Energy - Energy derived from the
motion of ocean waves.

Wind Energy - Energy derived from the
movement of the wind across a landscape
caused by the heating of the atmosphere,
earth, and oceans by the sun.

Wind Turbine - A device that converts
energy in the wind to electrical energy,
typically having two or three blades.

Windmill - A device that converts energy in
the wind to mechanical energy that is used
to grind grain or pump water.

Wind Power Class - A class based on wind
power density ranging from 1 (worst) to
7 (best).

Wind Power Density - The amount of power
per unit area of a free windstream.

Wind Resource Assessment - The process
of characterizing the wind resource and
its energy potential, for a specific site or
geographical area.

UNITS

Ampere - A unit of measure for an electrical
current; the amount of current that flows

in a circuit at an electromotive force of

one Volt and at a resistance of one Ohm.
Abbreviated as amp.

Amp-Hours - A measure of the flow of
current (in amperes) over one hour.

Barrel (Petroleum) - Equivalent to 42
U.S. gallons (306 pounds of oil, or 5.78
million Btu).

British Thermal Unit (Btu) - The amount of
heat required to raise the temperature of
one pound of water one degree Fahrenheit;
equal to 252 calories.

Cord (of Wood) - A stack of wood 4 feet by
4 feet by 8 feet.

Gigawatt (GW) - A unit of power equal to
1 billion watts, 1 million kilowatts, or 1,000
megawatts.

Gigawatt-hour (GWh) - One million kilowatt-
hours or 1 billion watt-hours.

Hertz - A measure of the number of cycles or
wavelengths of electrical energy per second;
U.S. electricity supply has a standard frequency
of 60 hertz.

Horsepower (hp) - A measure of time rate of
mechanical energy output; usually applied

to electric motors as the maximum output;

1 electrical hp is equal to 0.746 kilowatts or
2,545 Btu per hour.

Kilowatt (kW) - A standard unit of electrical
power equal to one thousand watts, or to the
energy consumption at a rate of 1000 Joules
per second.

Kilowatt-hour (kWh) - A common measurement
of electricity equivalent to one kilowatt of
power generated or consumed over the period
of one hour; equivalent to 3,412 Btu.

Megawatt (MW) - One thousand kilowatts or
1 million watts; standard measure of electric
power plant generating capacity.

Megawatt-hour (MWh) - One thousand
kilowatt-hours or 1 million watt-hours.

Mill - A common monetary measure equal to
one-thousandth of a dollar or a tenth of a cent.

Quad - One quadrillion Btu.

Therm - A unit of heat containing 100,000
British thermal units (Btu).

Terawatt (TW) - A unit of electrical power equal
to one trillion watts or one million megawatts.

Tonne - A unit of mass equal to 1,000
kilograms or 2,204.6 pounds, also known as a
metric ton.

Volt (V) - A unit of electrical force equal to that
amount of electromotive force that will cause a
steady current of one ampere to flow through a
resistance of one ohm.

Voltage - The amount of electromotive
force, measured in volts, that exists
between two points.

Watt (W) - Instantaneous measure of power,
equivalent to one ampere under an electrical
pressure of one volt. One watt equals 1/746
horsepower, or one joule per second. It is the
product of Voltage and Current (amperage).

Watt-hour - A unit of electricity consumption of
one Watt over the period of one hour.

Watts per Square Meter (W/m?) - Unit used

to measure wind power density, measured in
Watts per square meter of blade swept area.
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Data Sources

For More Information

References

Common Map Layers

Communities: Alaska Department of
Commerce, Community, and Economic
Development. Community Database Online.
www.commerce.alaska.gov/dca/commdb/
CF_COMDB.htm

Lakes, Streams, and Glaciers: Alaska
Department of Natural Resources.
www.asgdc.alaska.gov

Grayscale Elevation Hillshade Image:
Resource Data Inc. The elevation image was
developed using a 300 meter digital elevation
model from U.S. Geological Survey EROS
Alaska Field Office. agdc.usgs.gov/data/usgs/
erosafo/300m/dem/metadata/dem300m.html

Canada and Russia: Alaska Departmentof
Natural Resources.
www.asgdc.alaska.gov

Infrastructure

Coal, Gas Turbine, Hydro, and Diesel Sites*:
Average generation from Alaska Energy
Statistics, 1960-2008, University of Alaska
Anchorage Institute of Social and Economic
Research, 2011. www.iser.uaa.alaska.edu/
Publications/AlaskaEnergyStatistics2011.pdf
Average oil, gas, and hydroelectrical
generation data augmented via personal
communication with AEA staff, operating
utilities, Alaska Energy Statistics 1960-2011,
preliminary tables.

Pie chart from: Non Utility Data: U.S.
Department of Energy, Energy Information
Admisnistration, Form 923 Data File F923
www.eia.gov/electricity/data/eia923/

Existing Utility Hydroelectric sites: Alaska
Energy Authority hydroelectric database.
Spatial location and attribute

data updated by HDR Alaska Inc. in 2006 ,
AEA in 2013 and 2015.

Wind Sites*: Average wind generation

from the Statistical Report of the Power

Cost Equalization Program, FY2011 and
augmented by AEA. Includes projects
currently under commissioning and expected
to be in operation by the end of 2012.
http://www.akenergyauthority.org/PDF%20
files/FY11PCEreport.pdf

Electrical Interties: Interties aggregated
from data provided by Alaska Electric

Light & Power Company, Alaska Power &
Telephone Company, Alaska Village Electric
Cooperative, Chugach Electric Association,
City of Sitka Electric Department, Copper
Valley Electric Association, Four Dam

Pool Association, Golden Valley Electric
Association, Homer Electric Association,
Naknek Electric Association, Nushagak
Cooperative, and AEA.

Natural Gas Pipelines: ENSTAR Natural Gas
Company.

Electric Service Areas: Chugach Electric
Association.
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Trans-Alaska Pipeline: Alaska Department of
Natural Resources.
www.asgdc.alaska.gov

Roads: Alaska Department of Natural
Resources & Alaska Department of
Transportation. www.asgdc.alaska.gov

Energy Efficiency

From www.akenergyefficiencymap.org,

a project of Alaska Energy Authority.

Map currently depicts only three projects
funded through the American Recovery and
Reinvestment Act, 2010 — 2012.

Estimated statewide energy use comes from
the 2010 Energy Information Administration.

Biomass

USDA Forest Service Forest Inventory and
Analysis, Remote Sensing Applications Center
2008 based on J.A. Blackard, et.al. Mapping
U.S. forest biomass using nationwide forest
inventory data and moderate resolution
information. Remote Sensing of Environment
112:1658-1677 http://www.fia.fs.fed.us/

Shore-based Seafood Processors*: Alaska
Department of Fish and Game. 2010
Commercial Operators Annual Report, data
compiled by the Alaska Fisheries Information
Network (AKFIN). www.akfin.org

Class I Landfills*: Alaska Department of
Environmental Conservation.

Sawmills*: Alaska Wood Products
Manufacturers Directory, September 2004.
Juneau Economic Development Council Wood
Products Development Service. Dataset
augmented via personal communication with
Dan Parrent, USFS. http://jedc.org/wood.
shtml

Geothermal

Volcanic Vents Wells and Springs by
Temperature and Potential Geothermal
Resources: Geothermal Resources of Alaska,
Motyka, R.J., Moorman, M.A., and Liss, S.A.,
1983, Geothermal Resources of Alaska:
Miscellaneous Publication MP 8, Alaska,
Department of Natural Resources, Division of
Geological & Geophysical Surveys, Fairbanks,
Alaska — USA www.dggs.dnr.state.ak.us/pubs/
pubs?reqtype=citation&ID=671

Wells and Springs by Temperature: Kolker,
Amanda, Stelling, Pete, and Cummming,
William. Geothermal Exploration at Akutan,
Alaska: Favorable Indications for a High-
EnthalpyHydrothermal Resource Near a
Remote Market. Geothermal Resources
Council (GRC) Annual Meeting, October 24-27,
2010. Sacramento, CA.
www.geothermal-library.org/index.php?mode
=pubs&action=view&record=1028703
Hydroelectric

Existing and Potential Hydroelectric sites:
Alaska Energy Authority hydroelectric
database. Spatial location and attribute data
updated by HDR Alaska Inc. in 2006, AEA in
2013 and 2015.

Ocean & River Hydrokinetic

Tidal Electric Generation Potential: Brian
Polagye, 2007. Tidal resource was quantified
for 35 transects across tidal channels,
perpendicular to the flow. The analysis used
NOAA time series of currents and tidal range,
as well as bathymetric data. Due to map scale
each study site is depicted as a point location
rather than a linear transect.

The Wave Energy Resource Assessment
project is a joint venture between NREL,
EPRI, and Virginia Tech. EPRI is the prime
contractor, Virginia Tech is responsible for
development of the models and estimating
the wave resource, and NREL serves as an
independent validator and also develops the
final GIS-based display of the data. GIS data
from National Renewable Energy Laboratory
(NREL) 2011 http://en.openei.org/datasets/
files/868/pub/wave_power_density.zip

In-Stream Hydrokinetic: Jacobson, Paul

T., Ravens, Thomas, Cunningham, Keith.
Assessment of U.S. In-Stream Hydrokinetic
Energy Resources. Electric Power Research
Institute Presentation. February 8, 2011.
Power density estimates based on the cross-
section average velocity at the open-water
average flow rate at the given site. Open-
water power density at the fast flowing
portions of the river are several times greater
than levels reported here.

Solar

Solar Insolation: U.S. Department of Energy,
National Renewable Energy Laboratory, 1999.
Data layer provides annual average daily total
solar resource averaged over surface cells of
approximately 40 km by 40 km in size. http://
www.nrel.gov/gis/data.html

Wind

Wind Power: AWS Truepower, LLC Wind
Resource Maps of Alaska using the
MesoMap® system and historical weather
data prepared for the Alaska Energy Authority,
September, 2010. Although it is believed
to represent an accurate overall picture

of the wind energy resource, estimates

at any location should be confirmed by
measurement. All datasets were clipped to
the coastline.

*For data sources with descriptive point
locations, the spatial positions were
derived by matching the descriptive
location to the community location
using the U.S. Geological Survey
Geographic Names Information System.

Alaska

Alaska Energy Authority
www.akenergyauthority.org

Renewable energy resource maps,
reports, programs, planning, and financing
information.

Alaska Energy Efficiency Partnership
http://akenergyefficiency.org

State-run clearinghouse for information on
energy efficiency in Alaska.

Alaska Housing Finance Corporation
www.ahfc.state.ak.us

Residential and community building energy
efficiency programs, energy resources
library, programs, and financing information.

Denali Commission

www.denali.gov

Independent federal agency created by
Congress to provide basic facilities to remote
Alaskan communities.

Renewable Energy Alaska Project
www.realaska.org

A coalition of over 70 utilities, developers,
Alaska Native corporations, conservation
groups and other NGOs that educate the
public and policy makers about renewable
energy and energy efficiency.

University of Alaska Center for Energy and
Power at the University of Alaska Fairbanks
www.uaf.edu/acep/

Applied energy research focused on lowering
energy costs and developing economic
opportunities

University of Alaska Fairbanks

Cooperative Extension Service
www.uaf.edu/coop-ext/faculty/seifert/
energy.html

Provides housing technology information to
Alaskan home owners and builders.

Efficiency

American Council for an Energy Efficient
Economy

www.aceee.org

A nonprofit that acts as a catalyst to
advance energy efficiency policies,
programs, technologies, investments and
behaviors through in-depth technical and
policy analysis

Nationwide and Regional

National Renewable Energy Laboratory
www.nrel.gov

USDOE'’s premier laboratory for renewable
energy research and development.

US Department of Energy

WWW.energy.gov

USDOE home page provides information on
federal programs relating to energy.

Rocky Mountain Institute

WWW.rmi.org

An independent, non-partisan nonprofit

that drives the efficient and restorative

use of resources by engaging businesses,
communities, and institutions to cost-
effectively shift to efficiency and renewables.

Policies Supporting: Renewable Energy
Database of State Incentives for Renewables
& Efficiency

www.dsireusa.org

Information on tax incentives, rebate
programs, portfolio standards, green power
programs, and other state-level policies.

National Association of State Energy Officials
WWW.Naseo.org

Represents governor-designated officials
from each state.

RE100

www.there100.org/

RE100 is a collaborative, global initiative of
influential businesses committed to 100%
renewable electricity, working to massively
increase corporate demand for renewable
energy.

Biomass

National Biodiesel Board
www.biodiesel.org

National trade association representing the
biodiesel industry.

Bioenergy Technologies Office
www.energy.gov/eere/bioenergy/bioenergy-
technologies-office

USDOE's biomass energy program.

Pacific Regional Biomass Energy Partnership
www.pacifichiomass.org

Promotes bioenergy development in Alaska,
Hawaii, Idaho, Montana, Oregon, and
Washington.

Geothermal

Geothermal Resources Council
www.geothermal.org

International association for geothermal
education including industry, researchers,
and government.

Geothermal Technologies Program
www.energy.gov/eere/renewables/
geothermal

USDOE’s geothermal energy program.

Ocean

Electric Power Research Institute:
Ocean Energy Program
www.epri.com/oceanenergy/

Tidal and wave energy webpage for
independent, nonprofit energy research
center.

Solar

Alaska Sun
www.uaf.edu/ces/energy/alaskasun
Alaskans supporting solar energy with link to
Solar Design Manual for Alaska.

American Solar Energy Society
WWW.ases.org

A national association dedicated to
advancing the use of solar energy.

Solar Energy Technologies Program
www1.eere.energy.gov/solar
USDOE's solar energy technology website.

Wind

WindExchange
www.energy.gov/eere/wind/windexchange
Leads the U.S. DOE's efforts to accelerate
the deployment of wind power technologies
through improved performance, lower costs,
and reduced market barriers by working with
national laboratories, industry, universities,
and other federal agencies to conduct
research and development activities.

National Wind Technology Center
www.nrel.gov/wind

USDOE’s wind energy research and
development facility.

American Wind Energy Association
www.awea.org

National trade association representing wind
developers, manufactures, utilities, and
others involved in the wind industry.
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