Ladies and Gentlemen,
let me introduce myself and give you some information about
my office.

1

In 2010, I made a doctorate with the title:
„Storage demand for a power supply with renewable
energies“.
This doctoral thesis is published as book by Springer in
German language.
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Every entry in this figure shows a solution for a regenerative
electric power supply system, based on wind an sun, that
meets the demand.
A day load is the, in average, daily consumed, amount of
energy in the supplied area.
The better the ttuning
nin bet
between
een wind
ind and ssun,
n the cooperation
between countries and the higher the chosen production
reserve and the higher the storage efficiency, the lower the
required storage capacity will be and vice versa.
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The available pumped hydro storage capacity of Germany
correlates to about the 36‐th part of a day load.
For a regenerative power supply of Germany, based on wind
and sun and without fallback to fossil or nuclear energy
carriers, that would mean, ...
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... , that in a national solo run, the actually available storage
capacity would be required about 500 times as large.
In an optimized European cooperation, which unfortunately
can‘t be expected today, the required storage capacity would
still reach about 200 times of the existing capacity.
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Because of the huge storage demand, caused by the future
development of renewable power supply,
alternative storage technologies are considered, with
hydrogen or methane as energy carriers.
In contrast to the approved pumped hydro technology, much
larger power losses would arise.
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Longer weak wind phases will define the future challenge for
storage systems and no longer the balancing between day and
night.
During long lasting and country wide affecting meteorological
conditions, neither a powerful electricity grid, nor a smart grid
solution can fulfil the task.
Storage systems, designed with the necessary capacity
reserves, will be required to meet this challenge.
As soon as these systems will be available, neither network
expansion, nor smart grid solutions, nor short time storage
systems are needed.
Short time storage and the task of smart grids can than be
fulfilled with the long time storage systems.
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A reason for the good applicability of pumped hydro systems,
is the storage throughput.
Large energy losses, taking place during a storage process,
doesn’t accrue with high efficient storage systems.
They require less storage throughput and less production
reser e to achie
reserve,
achievee a stable power
po er supply.
s ppl
It will be an economical question, which storage solution, in
an holistic approach, will open the more attractive
development corridors.
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The design of the production system, as well as the storage
efficiency, has significant influence on the necessary storage
capacity.
The characteristic lines show the minimum of necessary
production power and the largest amount of expected storage
discharge.
The obvious advantage of high efficient storage systems is,
that less wind and solar power systems are needed, to achieve
a secure power supply.
Thereby, I expect significant potentials in the domain of
geotechnics.
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The required storage capacity per person would be between
100 and 250 kilowatt hours, depending on the reachable cross
country balancing effects.
The uniquely required water volumes, to fill up pumped hydro
systems, per capita of Germany, are compared here, in a true
scale, with the yearly drinking water consumption.
Depending on the reachable average height differences of
pumped hydro storage systems,
the necessary exchange volume per person would be between
100 and 1000 m³.
m.
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If pumped hydro systems, with a given capacity, shall be
established in a land saving way,
than it depends, besides a maximum height difference, on a
maximum gauge deviation in the storage basins.
Practicable implementations would require between 20 and
50 m² per capita.
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The countrywide necessary land requirements of water for
energy storage would be marginal in comparison to other
forms of land use.
Depending on the system design, the land requirements could
become even less, then the land requirements of
photovoltaic.
Taking all these thoughts into account, leads to the proposal of
the Ringwallspeicher.
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Large storage capacities with a high degree of efficiency can
be built also in areas, where classic pumped hydro systems
wouldn‘t be considered.
Height differences can be created or increased and the water
gauge deviations offer a wide scope in designing.
With the eexcavation
ca ation of the lo
lower
er basin the dam for the upper
pper
basin is raised and sealed on the inside after this.

13

This very big and idealized model would probably not be built
in this way.
It shows principles and possibilities of the concept.
The upper basin and the south ridge are covered by solar
panels.
In combination with the required wind energy plants, this
device could deliver secure electricity for about 2.7 million
people.
Especially, the lower basin would be usable for water sport
activities, because the whole capacity will only rarely be used.
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Touristy used lakes with large gauge deviations exist.
With yearly up to 30 meters of gauge movement, a lot of
leisure and water sport activity takes place.
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Together with all wind and sun power plants, the idealized
shown Ringwallspeicher would cover about 100 km².
30 of these idealized hybrid power stations could supply the
complete electric power of Germany, alone from wind and
sun.
The req
required
ired total land area would
o ld be abo
aboutt 3000 km²
km².
That would be less than 1 % of the countries area and less
than half of the area, cultivated with biomass for electric
power production.
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Ringwallspeicher hybrid power plants would deliver about 50
times more electricity on a given land area, as biomass
production.
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Rethinking this way of land use could create free spaces for
areas close to nature,
and could contribute to concentrate the resources of the
country to the real challenge.
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Brown coal mining areas are the only structures, where much
more earth is moved, than needed for the construction of
large Ringwallspeicher systems.
The competence of the operators of daylight mining areas,
could be of interest for a cost‐effective construction of these
storage devices.
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The largest German daylight mine, Hambach, will reach a
dimension, comparable to the water surface of the illustrated
Ringwallspeicher.
The ground water level is deepened down to about 500
meters on a large scale.
The created hybrid
h brid power
po er systems
s stems could
co ld provide
pro ide much
m ch more
electrical power, than this daylight mine.
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Ringwallspeicher will most likely not adopt this idealized,
circular form, as shown in the illustration.
Sensible areas and urban areas can be recessed and integrated
attractively in the created new landscape.
By using natural height differences, they can also be
constr cted in a smaller scale b
constructed
by a comparable econom
economy.
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Dams require the most earth work volume in the base.
Small natural height differences, allow the construction of
considerable smaller systems as on flat land, by keeping
similar convenient economical conditions.
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An example how such a storage system can be embedded in a
hilly landscape for a small power supply area is shown here.
Flooding protection, recreational lake and sustainable supply
with renewable energy could be combined.
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Today, a secure and 100% regenerative power supply, which
meets the demand, is a real option for the future.
There are a lot of different possibilities, to realize it.
It is less of a technical or financial challenge, than much more
the question of winning understanding and acceptance in the
society.
societ
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The geoscience can become a key technology for a sustainable
and secure electricity supply, based on natural energy cycles.
In the near future, important changes in energy economics
will take place.
I hope, my presentation will motivate you, to offensively
represent the possibilities and potentials of geoscience.
eoscience
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