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Energy efficiency

Integrating wind
and water for
renewable energy

he Naturstromspeicher in Gaildorf is a natural energy
storage plant, combining a pumped storage hydro-
electric power station with a wind farm. The pilot
project, in a rural district of Baden-Wurttemberg in the
south of Germany, uses pumps from an international
technology group and is the first of its kind in the world.
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The project is being funded with a €7.15 40 m. As a result, it's possible to increase ~ How it works

million grant from the Environmental power generation from wind energy by Headquartered in Germany, international
Innovation Programme by the German up to 25%. technology group, Voith, will provide the
Federal Ministry for the Environment, pump turbines for this special project.
Nature Conservation, Building and In terms of building construction and The three reversible Francis machines
Nuclear Safety. It makes use of the machinery, the Naturstromspeicher uses with a total output of 16 MW will be a
towers and bases of wind turbines with standardised technology throughout, core element in the plant. The principle
a total capacity of 160,000 m? as water which means competitive costs and behind the operation is both simple and
reservoirs which makes it possible to ensuring long-term operation of the ingenious. If there is a surplus of power,
increase hub heights by an additional installations. the pumped storage power station

This shows how the landscape around the town of Gaildorf will look at the end of 2018 when the Naturstromspeicher is in full operation.
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This shows what the wind towers with their special bases will look like when they are completed.

switches to pumping mode, moving
water from a lower reservoir to the
higher storage basin in the wind towers.
If the demand for electricity in the grid
rises, water is released from the upper
basin to the bottom via a penstock and
causes the pump turbines to move.
Within seconds, electricity is generated
and fed back into the electricity grid.

A pilot project is now under construction
near the small town of Gaildorf, which
has a population of 12,000 residents and
is located in the northeast of the
German federal state of Baden-Wurttem-
berg. Future PSPs will be available in
three standardized output classes, i.e.
16MW, 24MW or 32 MW. They will have
certified approval, and are designed for
a gross head range from 150 m to

350 m between the lower and upper
reservoir.

In order to minimize the environmental
impact, the upper reservoir of the
pumped storage plant (PSP) has been
integrated into the bottom part of each
wind tower (active reservoir), as well as
the surrounding area of all four wind
towers (passive reservoir). The flat passive
reservoir is decoupled by a shut-off valve
from the active reservoir whenever the
maximum pool level is reached. The
material that is excavated during the
construction of the wind tower founda-
tion will be re-used to backfill behind
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the concrete pool wall,
in order to provide support and a
smooth transition to the natural surface.

The red line in the aerial view below
shows the routing of the underground
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penstock, which first connects the four
individual upper reservoirs. The total
upper reservoir volume is 160,000 m?3,
and can provide four hours of full load
operation in turbine mode. Typically, a
penstock routing does not have as many

Planning costs for the combined plant are
significantly lower than they would be for
the construction of separate sites.
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Aerial view of the basic arrangement of the hybrid wind-water power plant.



ISIf)rticles el Y 20 6La5 s 3l OISl ¥
Olpl (pawasd DYl gz 5o Ve 00 Az 5 ddes 36kl Ol ¥/
auass daz 3 Gl Gy V

Wi Ol3a 9 £aoge o I rals 9oy T 55 g OISl V/

s ,a Jol domieo ¥ O, 55l 0lsel v/

ol guae sla oLl Al b ,mml csls p oKl V7

N s ls 5l e i (560 sglils V7

Sl 5,:K8) Kiadigh o Sl (5300 0,00 b 25 ol Sleiiy ¥/


https://isiarticles.com/article/146482

