Hydropower Program
TECHNOLOGY OVERVIEW

Hydropower projects use the Kinetic energy of flowing water to produce
electricity. Most hydropower projects use a dam or diversion structure to
retain or channel water from a river or stream. When the stored water is
released, it passes through and rotates turbines, which spin generators to
produce electricity.
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B Developing new turbine designs - Conceptual
designs for advanced, environmentally-
friendly turbines have recently been completed
under the DOE-industry program. These new
turbines could reduce fish mortality resulting
from turbine passage to less than 2% and
help maintain downstream dissolved oxygen
levels to comply with water quality standards.

B Working with Native Americans - The
Renewable Indian Energy Resources
Program helps Native American tribes
learn about and initiate local renewable
energy projects, including hydropower.
In Alaska, this program is administering
funding and providing technical assis-
tance for hydropower projects intended
to help Native American communities in
Alaska minimize their dependence on
expensive diesel fuel.




HybprorowEeR PROGRAM

Sensor Fish:
Proven Success

They may not swim, but the
sensor-packed synthetic salmon
that are making their way
through the turbines at
Bonneville Dam and other
hydroelectric projects in the
Columbia River are doing
something that real fish
cannot. The six-inch, rubber-
coated sensor fish developed at
Pacific Northwest National
Laboratory are measuring the
conditions that real fish
encounter as they pass through
turbines of hydroelectric dams
on the way to the ocean.

As the fish pass through the
turbines, their sensors gather
specific information such as
changes in pressure and accel-
eration. Little balloons attached
to the fish inflate and bring
them to the surface at the end
of their trip. Once retrieved,
the fish are attached to a
computer and the data is
downloaded for analysis.

A school of nine synthetic
“sensor fish” went through
turbines at Bonneville Dam near
Portland, Oregon a total of about
90 times in December 1999 and
January 2000. The information
provided by these sensor fish is
aiding scientists in creating
more fish-friendly turbines.
Photo courtesy of the Pacific
Northwest National Laboratory

MARKET POTENTIAL

Hydropower is the largest and least expensive source of power generated
from clean, renewable sources in the United States. In fact, hydropower
accounts for about 8 to 10 percent of the electricity used in the United
States today, and about 20 percent of the electricity used worldwide.

hile hydropower is still our nation’s leading renewable energy source, hydropower generating

capacity is now just a fraction of what it was during the middle of the 20th century.
In the 1940s, hydropower provided about 33% of the electricity consumed by the United States, and
about 75% of the electricity consumed in the West and the Pacific Northwest. With the advent of
other forms of electric power generation, the percentage of electricity produced by hydropower has

slowly declined.

While many large-scale dam projects have been criticized for altering wildlife habitats, impeding fish
migration, and affecting water quality and flow patterns, advances in turbine design are expected to
further increase fish survival rates and improve environmental conditions.

If, in the future, the United States is able to
achieve a comfortable balance between envi-
ronmental concerns, regulation, and energy
needs, assessments of potential U.S.
hydropower resources show that hydropower
could play a more significant role in the U.S.
energy market. Of the existing dams in the
United States, less than three percent are now
used to generate power; most are simply small
flood-control or water-supply structures.
Because these dams are already in place, many
could be retrofitted to produce clean, cost-effec-
tive electricity with limited environmental
effects.

In addition, new technologies can be used

to retrofit existing hydropower facilities to
produce energy more efficiently without
increasing the physical size the project. Small
efficiency improvements can have positive
benefits for the nation; an improvement of one
percent in the efficiency of our nation's existing
hydropower system would increase annual
generation by roughly three billion kilowatt-
hours. This amount of electricity could power
an additional 365,000 households and would
save the energy equivalent of more than two
million tons of coal each year.

For More Information:

DOE Hydropower Program
Tel: (202) 586-8171
Web:  http://hydropower.id.doe.gov

Industry: National Hydropower Association
Tel: (202) 682-1700
Web:  www.hydro.org/

General technology information: Energy
Efficiency and Renewable Energy
Clearinghouse

Tel: (800) DOE-EREC (363-3732)
Fax:  (703) 893-0400

E-Mail: doe.erec@nciinc.com

Energy Efficiency and Renewable
Energy Network
Web: www.eren.doe.gov
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